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HasBa }IHCIII/IHJIiHI/I:

3araabHa (1)i3I/IKa: CJICKTPUKA Ta MAIrHCTU3M

CrneniajJbHiCTb:

014.15 Cepenns ocBita (Ilpupoannyi Haykmn)

OcBiTHBO-IpOQeciiiHa mporpama:

014.15 Cepenns ocsita (Ilpupoanuyi Haykn)

PiBenn BHINOi oCBiTH: 0akajnaBp
dopMa HABYaAHHSA: JEeHHA
Kypc: I
Cemectp: 1\

1. OnMc HaBYaJAbHOI AMCIUILIiHU

HaiiMeHyBaHHS IOKa3HHUKIB

XapakTepuCcTHKA HABYAJIBHOI TUCIHILTIHU

Tun AUCHMILTIHKA HOpMAaTHBHA
KinbkicTh KpeauTiB — 4
brokiB (MoayniB) — 3
3aranbpHa KiJIbKICTh TOAMH — 120
TkHEBHX TOAMH JUIS JeHHOT (hOPMH HAaBYaHHS: 3
Jlexnii 16 ron.
IIpakTH4Hi, ceMiHAPCHKI 16 rogx.
JlabopaTopni 16 rogx.

Camocriiina po6ora

52 ron.+10 roxu. (koHC)

InauBinyanbHe HAYKOBO-10C/IiIHE 3aBAaHHA
(ece, aHAJITUYHUIA 3BIT, T€3U TONIO)

10 rog.

Bua niacyMKoOBOro KOHTpPOJIIO:

3aJ1K

Cropinka JuCHHUILIIHM Ha caiiTi yHIBepcuTeTy

https://wiki.cuspu.edu.ua/index.php/%D0%9A%D0%BE%D1%80%D0%B8%D1%81%D1%82%D1%83%D0%B2%D
0%B0%D1%87:0Otrifonova

3B°A30K 3 IHINNMH JUCHHUILIIHAMU.

KoHmemnisi cydyacHOro MNPUPOIO3HABCTBA, TeopeTHyHa (i3uKka, Oe3meKa KUTTEMISUIBHOCTI Ta
OXOpOHHU Tpalli B Tany3i, METOJMKAa HAaBYAHHS MPUPOJHMYMX HAYK OCHOBHOI HIKoiH ((i3uka),
3arajbHa Ta HEOpraHiyHa XIiMis, TEXHIKa XIMIYHOTO €KCHEPUMEHTY, ICTOpis PO3BUTKY
NPUPOJIO3HABCTBA, €NEKTPOHHA TEOpis PEYOBMHH, CTATUCTUYHI METOAU TOCHIKEHHS (i3MYHUX
CHCTEM, METOJI! JIOCITI/PKEHHS ONTHYHOTO BUTIPOMIHIOBAHHS, EKCIIEPUMEHTAIbHI METOIM BUBUCHHS
OynoBH aToMa Ta siapa, (Pi3UKO-XiMIUHI METOJU TOCIIIKEHHs, MIPAaKTHUKa 31 MKUIBHOTO (I3UYHOTO
eKCIEPUMEHTY / MPaKTHKa 3 HAaBYAJIBHOTO (DI3MUHOTO €KCHEPUMEHTY / MpakTUKa 3 O0JaJHaHHS
MIKUIBHOTO (h13MYHOTO KabiHeTy
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2. MeTa Ta 3aBAAaHHA HAaBYaJIbHOI AMCIIUILIIHU

[Iporpama BHBUYCHHSI HaBYAJIbHOI TUCHUILIIHU «3arajibHa (i3WKa: eJIeKTpUKa Ta MarHeTU3M» CKJIaJeHa BIIMOBITHO JI0 OCBITHHO-TIpodeciitHOT
nporpamMm MiArOTOBKU (axiBus mnepmoro (6akamaBpchKOro) piBHS BHIIOI OocBiTH 3a cremianpHicTI0 014 CepemHst ocBiTa MiArOTOBKH OCBITHBO-
npodeciiinoi nmporpamu 014.15 Cepenns ocita ([IpupomHudi HayKn).

HeBig’eMHMMH KOMITOHEHTaMH 3MICTYy 3arajibHOi ()i3MKH € TakKi PO3JiIN: MEXaHiKa, MOJIEKYJsipHa (pi3uka Ta TepMOJIUHAMIKa, EICKTpUKA Ta
MarHeTu3M, OITHKa, KBaHTOBa (i3uka. JlaHa pobOoua mporpama nependayae ONAHYBaHHS CTYAEHTAMH IEpIIMM OJOKOM KypCy 3arajbHOi (i3uKH:
eJIEKTpHUKa Ta MarHeTusM. [Ipu boMy TUIIOBUMU 3aBAAHHAMH JISUIBHOCTI €:

1. Emmipuuni mocnimkenHs ¢izngaux cucreMm: 1.1. CroctepekeHHsT BiacTHBOCTEH (i3uuHOi cucTemHu, sSBHII 1 TpOILEciB y (i3W4HIA cHUCTeMI,
1.2. BumiproBanHsi (i3U4HOI BENUYHMHU, KA XapakTepusye (izuuHy cucTemy; siBUllle abo mpouec y ¢izuuHiii cucrtemi; 1.3. ExciepuMeHTanbHe
JOCTIIKEHHS BIACTUBOCTEH (hi3MYHOI CHUCTEMU; SIBUII 1 ITpolieciB y Pi3nyHiil cucTemi.

2. Teopernuni pocmimxenns ¢izmunaux cucreMm: 2.1. CTBOpeHHs igeanizoBaHOro o0’e€KTa NpH BHBUYEHHI (i3n4HOi cucrtemu; 2.2. BuBueHHS
(ocmimKeHHs) 11eani30BaHOro 00’ €KTa JOTTYHUMH METOAAMU (MUCIICHUH EKCTIEPHMEHT).

3. [loegHaHHs eMITIpUYHUX 1 TEOPETUUHHUX TOCHIKeHb (Pi3nunux cuctem: 3.1. CTBOpEHHS 1 eKCIepUMEHTAIbHE JOCTIHKEHHS (I3UYHOI MOJei
¢biznyHO1 cuctemu, sBHIa ado mporecy B ¢iznyHii cuctemi; 3.2. Po3poOka ¢izndnoro npuiaay abo yCTaHOBKY Ui (DI3MYHHX JOCITIHKEHD 3 3aJaHIMA
napamerpamu; 3.3. CTBOpEHHS MaTeMaTHIHOI MoJeNi (i3MYHOI CHCTEMHU, SIBUIIA a0o mporecy B (izuuHiil cucremi; 3.4. JlociipkeHHST MaTeMaTHIHOL
Mmojeni (i3udHOi cucTeMH, sBUILA abo mpouecy y ¢i3W4Hii cucTeMi 3a MEBHUX YMOB 3aco0aMM KOMITFOTEPHOI TEXHIKM 3 METOK BHBYECHHS
BIacTUBOCTEH (i3MUHOI cUCTeMHU, siBUINA abo mpouecy B (izuuHiil cucremi; 3.5. [linroToBka HayKoBOi JOMOBIfL, CTATTi, pedeparty, 3BITY (HAYKOBOTO
TBOPY); 3.6. Opranizailisi 1 BAKOHaHHS HAyKOBOT'O JJOCIII’KEHHS IEBHOI MPOOIEMH.

4. 3abe3neueHHs Oe3neku aoAel Ha BUpoOHUUTBI: 4.1. 3a0e3nedeHHs 30epeKeHHs 1 3aXUCT MaifHa 3aB/AsKM BUKOHAHHIO IIPABUII 1 HOPM OXOPOHHU
npali, TEXHIKK 0€3MEeKH 1 MPOTUIIOKEKHOT0 3aXUCTy; 4.2. 3a0e3nedeHHs 0e3NeKky 1HANBITyalbHOT JKUTTEAISUTbHOCTI.

di3uka — HayKa, siKa BUBYA€ HAMMPOCTIIII Ta B TOM ke yac HalOUIbIII 3arajabHl 3aKOHOMIPHOCTI SIBUIL IPUPOJHU, BIACTUBOCTEN 1 OyA0BU Matepii,
3aKkoHU 11 pyxy. [loHsaTTa (i3uku Ta 1 3aKOHU JEXKaTh B OCHOBI BCHOTO MPHUPO03HABCTBA. Di3MKa BIIHOCUTHCS 10 TOYHHUX HAyK Ta BUBYAE KUTHKICHI
3aKOHOMIpHOCTI ABUI. CaMe 11e BpaXoBYe Nporpama Kypcy ¢Gi3uku.

MaiiOyTHiil BUMTENb NPUPOAHUUUX HAYK, (P13UKH, X1Mii, 610J0T1i OCHOBHOI IIKOJIM ITOBUHEH MaTH IPYHTOBHY IMIJATOTOBKY 3 pAAy HependadyeHux
HaBYaJIbHUM IIJIJAHOM JUCLMIUIIH 1, 30KpeMa, 3 (i3UKH, 100 3a0e3MeYnTH HaJe)KHUM HayKOBHM 1 METOAMYHUM pIBE€Hb HaBYaHHS MPHUPOJHUYMX HayK,
¢bizuku, ximii, 6ioJorii B OCHOBHIM IIKOJ, BUKOHYBaTH JOCITIJHHUIBKY pOOOTY, BMITH MpalioBaTd Ha Cy4acHOMY OOJIaJHaHHI, OpPIEHTYBaTHUCh B
NUTAHHSAX MEHEKMEHTY Cy4yacHOro OOJIaJiHaHHs, MPUIIAJIB Ta MaTepialliB, B MUTaHHIX OXOPOHU HABKOJIMIIHBOTO CEPEIOBMIIA, TPOBOJUTH BUXOBHY
poOOTYy B yUHIBCHKOMY KOJICKTHBI.

Kypc 3aranpHoi (i3uku y mporiieci miATOTOBKY BYUTENS NPUPOAHUYMX HayK, (DI3MKH, XiMii, 610J10Tii OCHOBHOI IIKOJM CIIPHUs€E€ CTAHOBJICHHIO B
CTY/ICHTIB ysBJICHHA Npo (i3uKy K HayKy Ta 3abe3neuye GopMyBaHHA mpeaMeTHOI Ta GpaxoBoi KoMIeTeHTHOcTelH. Oco0nuBICTh BUBUEHHS (PI3UKH Y
MearoriYHOMY YHIBEPCUTETI MOJISATAE B TOMY, IO CTYJACHTH MOBHUHHI OBOJIOJITH CHCTEMOIO BMIHb 1 HABMUOK, AKI O JaBajau MOXKIJIUBICTH €(EeKTHBHO
nepeaBaTi 3HAHHS YIHSIM, BUXOBYBATH y HUX JIONMUTIIMBICTh, IHTEPEC JI0 3HAHB, JIIOOOB 0 BUHAX1THUIITBA.



Cnenudika i€l TUCIUIUTIHE BUMarae BUBYEHHS Teopii (DI3MYHMX SBHI Ta 3aKOHIB, BMIHHS MAaTeMaTHYHO X OIMCYBAaTH Ta 3aCTOCOBYBATH HaOyTi
3HAHHS MPH PO3B’s3yBaHHI 3a7a4. HeBi’eMHOIO OpraHIYHOIO CKIIAJI0BOIO Kypcy (izuku € maboparopHuii mpakTukyM. OCHOBHOO METOIO JJa00paTOpHHUX POOIT
(¢p13muHOTO MPAKTUKYMY) € CIIPUSHHS OLTBIIT ITHOOKOMY 3aCBOEHHIO TEOPETHYHMX 3HAHB, IX 3aKPIIUICHHIO Ta (DOPMYBaHHIO EKCIIEPMMEHTATOPCHKOT KOMITETEHTHOCTI.

HapuankHa niporpama nependadae HACTYIHI BUAM JISUTBHOCTI CTY/ICHTIB: MI3HAGAIbHA OIAIbHICHb: THTEIICKTYaIIbHI PO3YMOBI JIii, CIIOCTEPEKEHHS,
JOCTII]I, YCBIAOMIICHHSI TPOOJIEMH, BUCYBAHHS TIOTE3, MOOY0Ba MOJIETICH; 3a2aibHO-HAGUANbHA iAlbHicmb: TIOIIYK 1H(OpMallii, podoTa 3 JiTepaTyporo Ta
THIIMMU JpKepeamMu iH(opMallii, HABUYKW CIUIKYBaHHS B KOJIEKTUBHIHN MISTIBHOCTI; 0COOuCmicHo-peanizyroua 0ianbHicms: IOMYK 1HIUBITYaIbHOTO 3MICTY
1 et HaB4aHHs (i3UKH, 0COOUCTICHE PO3yMiHHS (DYHIAMEHTAILHUX MOHSTH 1 KaTeropiid, BUOip 1HIMBIIyaIbHOTO TEMITY HAaBUAHHS, CAMOCTIHHE BU3HAYCHHS
1JIeH, 1HAWBITya IbHUIA BUOIp TOAATKOBOI TEMATHKY, IHAWBITyallbHI OOTPYHTYBaHHS ITO3MUIIii, CAMOPETYIIALIis, CAMOAHAJII3 1 CAMOKOHTPOJIb BIIACHOI JIsTHHOCTI.

JlocsITHeHHST HABYATIbHUX 1I1JIeH KOYKHOTO MOy 3a0e3neuyeThesl B IPOLIEC] CIUIBHOI AiSUIbHOCTI BUKJIA/1a4a 1 CTY/ICHTIB, sIKa BKIIIOYAE TaKi €JIEMEHTH:
CHCTEMATHU3AaLllIo / y3aralbHEHHs CTY/ICHTaMU 3HaHb 1 YMiHb, 3aIIPOIIOHOBAHUX JUI CAMOCTIIHOTO ONpallOBaHHs; IPOBECHHS BUKJIAlaueéM KOHCYIIbTALIH, sIKi
3a0e3MeyyIoTh CTYACHTaM MOXJIMBICTH CBOE€YACHOTO PO3B S3aHHS HABYAIBHHX MPOOJEM, IO BHHUKAIOTH y HUX Y Tpoleci podOTH HaJg MOAYIEM;
y3arajbHeHHs] HaBYaJIbHOT'O MaTepialy MOIYJIS Iijl Yac JIEKLIH, 1€ po3IAAaloThcsl MMTAaHHS METOAOJIONYHOIO XapaKkTepy, a TAKOX BU3HAYAIOTHCS 3aBJaHHS
I ABMILIEHOI CKJIaTHOCTI, BUKOHAHHS 1 IeTaTI3allisl IKUX 3/IIHCHIOETHCS ITi]] Yac MPaKTHYHUX 1 JaOOpaTOPHUX 3aHATH Ta B MPOIIECI CAMOCTIHHOI TIsTIBHOCTI.

[Ticns 3akiH4eHHST pOOOTH HAJ MOIYJIEM CTYACHTH, MPOXOIATh MiJACYMKOBHI KOHTPOJb 3TiHO PEHTHHIOBOI CHUCTEMH 13 3aCTOCYBaHHSAM
IHTErpaTUBHOI METOAMKH OIIHIOBAHHS HABYAIBHUX JIOCATHEHb.

KoxxHu#t 3MicTOBUI MOJIYIb, SIK NMPaBHIIO, CYNPOBOKYETHCSI KOMIUIEKCOM PI3HOMAaHITHUX TUAAKTUYHMUX 3ac001B HABUaHHS, 110 3a0€3MeUyl0Th,
HAOYHICTh MaTepiaiy 1 CHPHUSIOTh JOCSITHEHHIO KOHKPETHMX IiJIed HaBuyaHHsA. Mopy:ni, 110 BMILIYIOTh LUIBOBY Mporpamy Aii, 6aHk iHpopmarii Ta
METOJIMYHUX BKa31BOK ISl ii 3aCBOEHHS, 3MIHIOIOTh XapaKTep B3a€EMOCTOCYHKIB MK BUKJIaJJa4aMH 1 CTYJCHTaMH.

MonynbHa TEXHOJIOTiS HaBYaHHSA (I3MKM BKJIIOYA€ TPU KOMIIOHEHTH, 3MICTOBHUH, OpraHi3auliiHUil 1 KOHTPOJBbHO-OLIHIOBAIbHUN 3 HOTrO
CTUMYJIIOI0UOI0 (yHKII€0. Bia CTyAEHTIB BHUMaraerbcs MPOJEMOHCTPYBATH 3HAHHS KOKHOI 3 3MICTOBHUX OJHMHHIL Iepell TUM, K HepedTH a0
BHUBUEHHS HacTynHoi. Cro4aTKy HaBYaHHS 30pPIEHTOBAHE Ha 3aCBOEHHS I'OJIOBHOIO — 0a30BHMX €JEMEHTIB 3HaHb Kypcy (I3MKHM 1 HaWBaXJIMBIIIUX
aJITOpUTMIB Jill. J[pyruM eTtanoM € po3BHBaIOue HaBYAHHS, 110 Oa3yeThCsl HA TBOPUiM caMOCTIMHIN AisUIbHOCTI cTyeHTiB. OpranizauifHui KOMIIOHEHT
TEXHOJIOT1i 3aCBOEHHS 3MICTy HAaBYAJIbHUX MOJYNIIB 13 Kypcy (i3UKU € CYKYIHICTIO PI3HOMaHITHUX (OpPM 1 METO/IB OpraHizalii OCBITHbOTO MPOIECY:
JEKUIHHUX, TPAKTUYHUX 1 TAOOPaTOPHUX 3aHATb.

Jlna onanyBaHHs cryaeHTamu creniaiabHocTi: 014 Cepennst ocBita, nmpenMerHa crnerianbHicTb: 014.15 Cepennst ocsita (Ilpuponnuui HaykH)
KypcoM 3arajibHoi (pi3uKH nepeadadeHi Sk pi3Hi popMu ayJUTOpHOI poOOTH, TaK 1 CAMOCTIHHA Ta 1HAMBITyalbHa pOOOTa CTYIEHTIB.

AyoumopHna poboma exniouac 8 cebe: NEKIil, MPaKTUUHI 3aHATTA, JabopaTopHi poOoTu Ta KoHCyidbTawii. [Ipy 1bOMy KOHCyIbTalli JaIOTh
MO>KJTUBICTh O1JIbLIIE YBaru MPUAUIATH PO3B’A3KY 3a/1a4, AKUM ITi/1 yac MPaKTUYHUX 3aHATH HE OyJI0 MPUALIEHO HAJIEKHO1 yBary.

IIposedenns npakmuynux 3auamoe i3 Qi3uku mae Ha memi. TIOTTUOJICHHS, PO3LIMPEHHS 1 3aCBOEHHS TEOPETUYHOTO Marepially: CTBOPEHHS
npoOJIeMHOT CUTYallii; peani3alis IUAAKTUYHOTO MPUHIUITY B3a€MO3B’ 3Ky HABYaHHS 3 MPAKTUKOIO; PO3IIMPEHHS HAYKOBOT'O CBITOTJIAY CTYICHTIB;
PO3BUTOK JIOTTYHOTO, TBOPUOTO 1 CAMOCTIHHOTO MHUCIIEHHS; HAOYTTS IOCBIY OL[IHKA MEX 3aCTOCOBHOCTI (PI3UYHMX 3aJICKHOCTEH 3a PI3HUX KOHKPETHUX
yYMOB; HAOyTTsl KOMIIETEHTHOCTEH MPAKTUYHOTO 3aCTOCYBaHHS HAyKOBHMX 3HaHb; PO3BUTOK 1 BUXOBAaHHS HaWBa}JIMBIMIMX (QYHKIIH 0coOUCTOCTI:
MUCIICHHSI, BOJII, XapaKTepy; PO3BUTOK YMIHHA CaMOCTiHOT poOoTH Ta ii akTHBI3allii; HABUaHHS METOJ]aM HAayKOBOTO IMi3HAHHS; ()OPMYBAHHS 1 pO3BUTOK



y CTYJCHTIB AiaJIeKTHYHOT'O MHUCJICHHS 1 cneru(iyHOro «(pi3uYHOr0» MHUCICHHS; PO3KPUTTS €CTETHYHOTO Ta JIOTTYHOTO B (Pi3UIi: AUBHOI CTPYHKOCTI i
KpacH, YiTKOCTi 1 CTPOTOCTI, BUIIYKAHOCTI 0aratbox ii pillleHb 1 MPUHOMIB; BUKOPUCTAHHS MPAKTUYHUX 3aHSATHh SK OJHOTO 3 €(EKTHMBHUX MPUIOMIB
HEPEBIPKHU CB1IOMOTr0, ININOOKOI0, MILTHOI'O 3aCBOEHHS 3HaHb; 3aKPIIUICHHS, y3arajlbHEHHS 1 TMOBTOPEHHS HABYAILHOTO MaTepiany

Memoro npoeedeHHﬂ 1a0opamopHux 3anams € NOTINOICHHS TEOPETUIHUX 3HAHb CTYJCHTIB, ()OPMYBaHHS PO3YMIHHS pom CKCTICPUMEHTY B ¢biznuHil
HayIli; MUPOKe 1 NOrubieHe 3HAaHOMCTBO 3 MaTepiaIbHUMH 3ac00aMi BUMIpPIOBaHb Y (Di3WIN; 3aCBOEHHS OCHOBHUX IPUHIIMIIB 1 METO/IIB BI/IMlpIOBaHb y
¢i3uLll, KyIbTypHd IPOBEINECHHS EKCIIEPUMEHTIB; PO3BUTOK CIIOCTEPEXIIMBOCTI, KOHCTPYKTHBHOIO MMCIIEHHS, aKTUBI3allll CaMOCTIMHOCTI y poOOTi;
(opMyBaHHSI €KCHIEPHMEHTATOPCHKOT KOMIETEHTHOCTI MaHOyTHIX YUYHTENB MPUPOIHUYMX HAyK, (i3UKH, XiMii, 010J0Tii OCHOBHOI IIKOJH; 3aTy4eHHS
CTYJICHTIB JI0 CAMOCTIHOI HABYAJTbHO-HAYKOBOi pOOOTH.

3. Y pe3yJbTaTi BUBYEHHS HABYAJIbHOI AMCHHUILIIHU Y CTY/IeHTa MaIOTh O0yTH cpOpMOBaHi TaKi KOMIIETEHTHOCTI:

B pesynbrati npoBeneHHS MPAKTUYHHUX 3aHATH CTY/ICHTH TIOBUHHI:

3namu: CTpYKTypHI OCOONMBOCTI Pi3HUX TUMIB (I3MYHHMX 3aj7ad; METOIU PO3B’S3yBaHHA, (DI3MUHHMX 3a[ad; 3arajbHy METOAMKY PO3B’S3yBaHHS
¢bi13MYHMX 337134 13 BUKOPHCTAHHSAM aHANITUYHOIO, rpadiqHoOro, TabJU4YHOIO0, CHHTETUYHOIO i aHaNiTUKO-CHHTETHUYHOI'O METOJIB; 3MICT MIKUIBHUX
30ipHUKIB 33724 3 (i3WKH, 3MICT OJiMIIaHUX 33/a4; 3MICT 30ipHUKIB 3a1a4 i3 (I3MKH BUIIOI MIKOJIH i METOJUYHUX TMOCIOHUKIB i3 PO3B’S3yBaHHS
(bi3MYHMX 3a/1a9; OCBITHE 1 BUXOBHE 3HAYECHHS PO3B’sI3yBaHHS 3a7a4 3 (i3UKU B CEpeIHIN KO

Ymimu: 3pidicHrOBaTH pi3HI CIIOCOOM TMMOAaHHS (I3WYHMUX 3a/a4, 30KpeMa, MaJIFOHKOM, TpadikoM, CXEMOK, CHUCTEMOIO pIBHSHbB, MOJECILIIO,
CIIOCTEPEXKEHHSIM, EKCIIEPUMEHTOM, CKOPOYEHMM IHCbMOBHUM 3allMCOM; PO3KpHUBAaTH (DI3MYHUM 3MICT 3a7adi; paliOHAJbHO 3alMcaTd YMOBY 3ajadi;
BIJIIYKYBaTl 1 BBOJUTH JOJATKOBI YMOBH; IPOBOJUTH MOIIYKM NUISXIB pPO3B’SA3yBaHHS 3aJaul 1 CKJIAQAATH 3arajlbHUM IUIaH PO3B’SA3KY; BUOMpaTh
paLioHaIbHUM cOCiO PO3B’ 3Ky 3a]a4i; CTABUTH 1 JaBaTH BIATOBII Ha 3alIUTaHHS SK YaCTKOBOI'O, TAK 1 3arajlbHOTO XapakTepy; MPOBOAUTH aHAIII3 Ta OLIHKY
3100yTUX pe3yNbTaTiB; CKIaJaTH 33/1a4y 13 337aHOi TeMU 3 BUKOPUCTaHHSIM CYYaCHUX 3HaHb; PO3B’sI3yBaTu €KCIEPUMEHTAJIbHI 33/1a4i; BUKOPHCTOBYBATH B
TMIPOIIEC] PO3B’I3yBaHHSI 3a/1a4 Cy4JacHi 3aCO0M HaBYaHHSI;, PeasTli30ByBaTH 1ILT1 1 3aBIAaHHS PO3B’sI3yBaHHA 3371a4 3 (PI3UKH B 3araIbHOOCBITHIM HITKOJI.

Bukonanusi nmabopatopHux poOiT 3 Kypcy ¢isuku nependadae (pOpMyBaHHS B CTYICHTIB €KCIEPHUMEHTATOPCHKOT KOMIIETEHTHOCTI: &) YMIiHHS
nianysamu excnepumenm, ToOTO (GOpMyIIOBaTH HOro MeTy, BU3HAYaTH €KCIIEPUMEHTAJbHUM METOJ 1 AaBaTh HOMY TEOpeTHYHE OOIPYHTYBaHHS,
CKJIaJaTH IUIaH JOCHiy W BHU3HA4YaTH HaMKpalll yMOBH AJs HOro mpoBeleHHs, oOMpaTh ONTUMalIbHI 3HAUYEHHS BUMIPIOBAHUX BEJIMYMH Ta YMOBH
CIIOCTEPEKEHb, BPAXOBYIOUM HasBHI €KCIEPUMEHTANbHI 3aco0u; O) yminHsa niocomysamu excnepumenm, TOOTO oOMpaTH HEOOXigHE OOJaTHAHHS U
BUMIPIOBaJIbHI TPWIAAH, 30MpaTH JOCTIJHI YCTAaHOBKM YHM MOJIENi, PaliOHAJbHO PO3TAIIOBYBAaTH MPHJIAAM, AOCITAlOYM OE3MeYyHOro MpPOBEIECHHS
JOCHIy; B) YMiHHA cnocmepicamu, BU3HAYaTH METY il 00’€KT CIIOCTEpEKEHHS, BCTAHOBIIOBATH XapaKTEpHI O3HAKHU mepediry (i3sMuHuX sBUII 1
MPOLIECIB, BUIUIATH iXHI CYTTE€Bl O3HAKU; T) YMIHHA 6umipiosamu Qi3uuni eeiuyunu, KOPUCTYIOUUCH PI3HHMH BHMIpPIOBAJILHUMHU MpHJIAJaMH Ta
MipHUjlaMH, BU3HAYATH IiHY TOJUIKH MIKAJTW MPHIAay, 3HIMATH MOKa3W TPWIALY; T) YMIHHA 00pobnsmu pe3yivmamu excnepumenmy, 00UHCIIOBATH
3HA4YEeHHSl BEJIMYUH, 3HAXOJUTHU MOXUMOKH BUMIpPIOBaHb, CKJIAJaTh TAOJMIl OJEp:KaHUX JAHUX, TOTYBaTH 3BIT NP0 MpPOBEJIEHY POOOTY, 3alUCyBaTH
3HaYeHHs (I3UYHUX BEIMYMH Yy CTaHAAPTU30BAaHOMY BHTIISAI TOINO; M) YMIHHA [HMepnpemyeamu pe3yibmamy eKCnepumeHmy, OTHCYBaTH
CIIOCTEpEKyBaH1 sBUIA W TMPOLIECH, 3aCTOCOBYIOUYH (DI3MUHY TEPMIHOJIOTIIO, MOJIABaTH Pe3yJAbTaTH y BUIJSAAL (GOPMYI 1 PIBHSHb, BCTAHOBIIIOBATH
(byHKIIOHATBHI 3aJIe)KHOCTI, OyayBaTH rpadiku, poOUTH BUCHOBKH MPO 3]iHICHEHE TOCIiPKEHHs B1IMOBIIHO JI0 OCTABIEHOI METH.

B pe3ynbrati npoBeneHHs 1a00paTOPHUX 3aHATH CTYAEHTH ITOBUHHI:



3namu: MeTOAM EeMIIPUYHOro Mi3HAHHS OO0 €KTHBHOI IIHCHOCTI; CYTHICTh 1 METOAM pealizalii eKCIEepHUMEHTY; (i3HyHI BETMYMHH, IX
kiacudikamiro; oguHUIN (I3UYHUX BEJIMYUH, X KIacu(iKallito; OCHOBHI METOY BUMIPIOBaHb y (i3HIli; XapaKTep 3MiHH MOXHMOOK BUMIPIOBaHb 1 METO/IH
iX OIlIHOK; OCHOBHI MpaBWJIa BUKOHAHHS MaTeMaTHYHHX OIepaliiii 3 HaOJM)KEHHMH 4YHCIaMHU; OCHOBHI MpaBwia rpadivyHOTO TMOJAHHS PE3YJIbTATIB
eKCTIIEpUMEHTY; BUMOTH JI0 TUTaHb OXOPOHU Mpalli 1 TEXHIKH Oe3MeKu mif yac podboTH y (Hi3muHUX Ja00paTopisx 3aKIaay BHILOI OCBITH Ta MIKIJILHOMY
¢iznyHOMY KabiHEeTi; OCBITHI 1 BUXOBHI 3aBJJaHHs J1a00OPaTOPHUX POOIT 1 (I3UYHHUX MPAKTHKYMIB y 3arajlbHOOCBITHIN LIKOJI;

Bmimu: mpoBecTH OIIHKM 1 peayli3yBaTH ONTHMAJIbHI yYMOBH TPOBEIEHHS (i3MUYHOTO EKCIEPUMEHTY, BHKOHAHHS JabopaTopHOi pPoOOTH;
3a0e3MeUNTH EeKCIIEPUMEHTAIBHIM XapakTep IIKUIBHOrO KypCy NMPHPOJHUYMX HAYyK; MPOBECTH aHANi3 BHUKOHAHHS JabOpaTOpHOI poOOTH, HamucaTu
BHCHOBKH TIpO ii pe3ynbTaTH; BUKOHATH OIIHKH NOXHOOK pPe3yibTaTiB eKCIIEPUMEHTY; rpadiyHO MOAaTh pe3yabTaTH €KCIIEPUMEHTY, CKIIACTH 3BIT MPO
BUKOHaHy IJlabopaTopHy poOOTY; HaTH XapaKTEpPUCTUKY CydacHOro ¢izMyHOro oOnaaHaHHS, (I3MYHUX MPUIAJIB;, KOPUCTYBATUCSA TOBIAKOBOIO
JTEpaTyporo; 3a0e3MeuyBaTi BUKOHAHHS 3aBJaHb JIA0OPATOPHUX POOIT 1 PI3UYHUX MPAKTUKYMIB Y IIKOJI.

VY pe3ynbTari BUBYCHHS HABYAIBHOT TUCIMILUIIHY y CTYJCHTa MatOTh OyTH c(pOpMOBaHI Taki KOMHemeHmHOCHi.

1. 3HaHHA Ta po3yMiHHS MpeAMETHO1 00acTi (hi3uku) Ta po3yMiHHS NPodeciitHOl TiSITBHOCTI.

2. 31aTHICTH AiSITU HA OCHOBI €THYHUX MiIpKYBaHb (MOTHUBIB).

3. 31aTHICTh MIATH COLIAIBHO BIANOBIAAIBHO Ta CBiIOMO.

4. 31aTHICTh IPAIIOBATH B KOMaH/I.

5. 31aTHICTH /10 MOIIYKY, 0OpOOJIeHHs Ta aHali3y iHGOpPMAILlii 3 PI3HUX JUKEpel.

6. 3maTHICTH 3aCTOCOBYBATH HAOyTi 3HAHHS B MPAKTHYHUX CHTYAIlisX.

7. 31aTHICTh BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSIMHU 3 (DI3UKHU.

8. 31aTHICTh CHIJIKYBATUCS AEPKABHOIO MOBOIO SIK YCHO, TaK 1 MUCbMOBO. 3/1aTHICTh BUKOPUCTOBYBATH 3HAHHS 1HO3EMHOI MOBH B OCBITHIH AisUIBHOCTI.

9. 3matHicTh [0 amanTaiii Ta aii B HOBil cuTyarlii.

Ipozpammni pesyromamu naguanna:

1. 31aTHICTh KOPUCTYBATUCS CUMBOJIIKOIO 1 CY4aCHOIO TEPMIHOJIOTIEI0 (i3UKH.

2. 3HaHHA 1 pO3YMIHHS MOJIOXKEHb (PI3UKH, 110 JIEXKATh B OCHOBI CyYaCHUX MOTJIS/IIB IPUPOJHUYUX HAYK.

3. 3HaHHS 1 PO3YMIHHS TUCHUIUTIHA Ha PiBHI, HEOOXITHOMY JUIS JOCATHEHHS IHIIUX Pe3y/bTaTiB MPOTpaMH, B TOMY YMCII MeBHA 00i3HAHICTH B
OCTaHHIX JIOCATHEHHSX B 001aCTi (i3UKH.

4. Bonoz1iTé 3HaHHSAMU TPO MIKPOCBIT Ta HOTO CTPYKTYPHI KOMIIOHEHTH, SIK OCHOBY Cy4acHOi HAyKOBOi KApTHHU CBITY.

5. Po3ymiHHS METO0I0T1YHOT OCHOBHU Cy4acHOi HAyKOBOI KAPTHHU CBITY, OCHOBOIO SIKOi € (hi3WdYHa KapTHUHA CBITY.

6. 3HaHHS OCHOBU METOJIOJIOTI1, METOIiB, TEXHOJIOTIH B IPUPOAHUYO-HAYKOBHX JOCIHIDKEHHSX, 30KpemMa 3 (Pi3uku.

7. Po3ymiHHS 3acaJHUYUX 3aKOHIB, TOJIOKEHB, TBEPJIKEHD 3 (DI3UKH.

8. BMiHHS BUKOPHCTOBYBAaTH OCHOBHI IPUPOJAHNYO-HAYKOBI KaTeropii mpu po3B’s3aHHI 3aBaHb MOJIC/IIOBAHHS MEeJarOrYHUX CUCTEM.

9. Po3ymiHHS OCHOBHHX NMPHPOTHHYO-HAYKOBUX JIOCSATHEHb Ta iXHBOTO BIUIMBY Ha COIiaibHI, TIENAroTivyHi MpOIecH, i YXBAJICHHS MOJITHYHHX
pIlIeHb; METOOJIOTIF0 HAYKOBOTO JOCIIHKCHHS.

10. 3naTHicTh 6€3MeYHO MPOBOAUTH (Hi3UYHUN EKCTIEPUMEHT.



4. TeMaTUYHHUH IIJIAaH HABYaJIbHOI AU CIUILIIHU
3micmosuit mooyns 1. Enekmpocmamuka ma e1ieKkmpoOuHamixa

Bcemyn. IlpenMer Ta MeTOIM €NEKTPUKHM 1 MarHeTusMmy. KopoTkuil ICTOpMYHMM OIS BYEHHS MPO EJIEKTPUKY 1 MarHetusM. Po3BHTOK
€JIEKTPOCHEPIeTUKU B YKpaiHi.

Tema 1. Enexmpuune none y eéaxkyymi: Enexmpocmamuxa (Enextpocraruka. Enexrpuunuii 3apsa. BiactuBocTi CJIEKTPUYHOrO 3apsny. JIBa BuaM
sapsinis. JIMCKpeTHICTH 3apsiny. Enemenraphuii 3apsin. ExcriepumenTanbHe BUSHAYCHHS 3apsily e/CKTPOHA. [HBapiaHTHICTH 1 3aKOH 30CpeKCHHS 3apsiy.
Haiinpocrimn 3apsykeHi Tina: MOJENIb TOYKOBOTO 1 HEMEpPEepBHO po3nozuneHoro 3apsiny. Bsaemonis TOYKOBHX 3apsyukKeHHX Tin. 3akoH Kyimoma.
Enextpuune none. Hanpyskenicts enekrpuuHoro nois. [Ipunnun cynepnosuuii. Enexrpuunuii aunoss. Haifnpocrima cucreMa TOYKOBHX 3apsiiB.
[Tosre mumosnsa. HampyskeHICTh MOJII HECKIHYCHHO JOBTOTO 3apsDKeHOro mpoBigHuka. [ToTik BekTopa HampyxkeHocTi. Teopema OcTporpajachbKoro-
l"aycca Ta i 3acTocyBaHHS O PO3PAXyHKY IOJIIB HaﬁHpOCTimnx tin). Ilomenyian (PoGota cui (CJICKTPOCTATHYHOTO TIOJIA. HOTeHuiaanHﬁ XapakTep
enekTpocTarnHoro mos. Lupkyssiiis Bekropa Hanpyxerocti. Ilorenuian. Pisuuus morenmianis. Exsinotenmianehi nosepxui. Pisusmms Iyaccona.
3B’s130K MOTeHuiany 1 HampyxeHocti moist (IloTeHiian Ta HampPYXEHICTb MOJS CTBOPCHOrO TOYKOBUM 3apS/UKCHHM TLIOM, CHCTEMOIO TOYKOBHUX
3apsHKCHUX T1JI, JIUTIOJIEM).

Tema 2. Ilpogionuku ma Oienrekmpuxu 6 eirekmpuunomy noni. Enepeia 63aemooii 3apaodie ma enepzin enekmpuunozo noasn. Ilpogionuxu 6
enekmpuunomy nonai (Po3noin 3apsaiB y npoBigHuky. [IpoBiAHUKN B eeKTPUUHOMY 0JTi. EKBINOTEHIIaIbHICTh TOBEPXHI MpOBiaHUKa. HanpyxeHicTh
10151 OISt [IOBEPXHI NMPOBIAHKKA Ta i 3B’S30K 3 IIOBEPXHEBOIO IYCTHHOO 3apsify. Enekrpusaris depes BILIMB. BpaxyBaHHs moJisi HABEACHUX 3apsiiB.
Enexrpopopra mammna. Enekrpoemuicts. Konnencaropu. Bunu konzencaropis. CriomydeHHs KOHIIeHcaTOplB) Hienexmpuru 6 enexmpuyinomy noii
(I[leneKTpHKH [Honsipai 1 Henons[le MOJICKYJIH. BinbHi 1 3B’s13aH1 3apAIH. [onspuzanis I[leJ'IeKTpI/IKlB Henonﬂpm JEeNEeKTPUKH, Teopis ixX nonﬂpmauu
HomsipHi nienekTpuky, Teopis ix momspusaiii. Bekrop momspusartii. JlienekTpuaHa MPOHUKHICTE i CIPHIHATINBICTD, BEKTOP EICKTPHIHOTO 3MIlICHHS.,
EnextpuuHe mosie Ha MeXi JBOX JienekTpukiB. Teopema [aycca asst monst B gienekrpuky. Cerneroenektpuku. Enekrpern). Enepeisn 63aemo0ii 3apsodie
ma enepeis enekmpuynozo nons (EHepris cucTeMu HepyXOMHUX TOYKOBHX 3apsiiiB, 3apsPKSHOTO MPOBIIHUKA, KOHIeHcaTopa. EHepris i rycTuHa eHeprii
eNEKTPOCTATUIHOTO NoIsL. Bektop YMoBa-IloiHTiHTa).

Tema 3. Ilocminnun enekmpuunuii cmpym: Pyx 3apsjiiB B €JIEKTPUUYHOMY IOJi, €JIEKTPUUYHUN CTpyM. PIBHSHHS HemepepBHOCTI. YMOBa
CTaLllOHAPHOCTI cTpyMy. 3akoH OMa ais IUISHKHM Koja. 3akoH Oma B nudepeHuianbHii Ta iHTerpaibHiil gpopmax. CtoponHi cunu. Enextpopymiiiina
cuna. 3akoH OMa Jisi HEOAHOPITHOT JUISTHKY 1 MOBHOTO KoJyia. PoOoTa 1 MOTYXHICTh MOCTIHHOTO cTpyMy. 3akoH Jlxoyns-Jlenia. Posramyxeni koina,
npaBuia Kipxroda ta ix 3actocyBaHHSI.

Tema 4. Enexmpuunuit cmpym y 6akyymi, 2azax ma piouHax: EJzeKmpulmuu cmpym y eakyymi (TepMoOeneKTpOHHA eMicisl. 3aJIeXKHICTh CTPYMY
HACHYCHHS BIX TeMIepaTypH. [IBOXCIEKTPOAHI Ta TPbOXENCKTPOJHI naMmu i ix 3actocyBanHs. EnekrponHo-mpomenesa TpyOka. ITomsTTsi mpo
BTOPMHHY Ta aBTOCIEKTPOHHY eMicil). Enexmpuunuii cmpym y piounax (Enextponitu. EnekTpuuHuii cTpyM B eleKTpodjitax. EmekrpomiTuuna
naucouianig. Teopis e1eKTpoIiTUYHOI MPOB1AHOCTI. 3akoH OMma s enekTpouiTiB. Enextponi3. 3akonu @apanes. BukopucranHs enekTposizy B TEXHII.
XimiuHi prepena ctpymy). Enexkmpuynuti cmym y eazax (IIponecu ionizanii i pekomOinanii. CaMocTiiHHI Ta HECAMOCTIHHUE po3psan y razax. Bonbt-
aMIlepHa XapaKTEepPUCTHKA Ta30BOro po3psay. Bumau pospsaniB (Tiitoumii, AyroBuil, ickpoBuii, KopoHHMH). brnuckaBka. IloHsATTS mpo miasmy.
Bukopucranns ra3oBux po3psjiB. KatomHi nmpomeni).

Tema 5. Enexmponpogionicme meepoux min: Knacudikais TBepaux Tl (IPOBIIHUKH, A1€IEKTPUKHU, HAIBIPOBITHUKN). EneKTpuuHuil CTpym y
metanax. JJocainn Mangensirama i [lananekci, Tonmena 1 Crioapra. Kimacudna enekTpoHHa Teopisi MpoBiHOCTI MeTaiiB. BuBenenns 3akoHiB Oma,



Joxoyns-Jlenua. 3akou Blz[eMaHa ®pania. 3aJIe)KHICTh ornopy MeTaJliB Bl,Z[ TeMIICPATYPH. Ha,Z[HpOBl,Z[HICTB IoHATTS PO KBAaHTOBY TeOplIO MIPOBITHOCTI
TBepauX TuIL. [TpoBimHICTE HaHIBHpOBII[HI/IKIB BiiacHa i 10MillIKOBa MPOBIHICTS HAIIBIPOBIIHAKIB. 3aCTOCYBAHHS HAIIIBIPOBI IHHKIB.

Tema 6. Enekmpuuni xonmaxkmui sasuwia: Pobota Buxonay enekrpoHa 3 Merany. KoHTakTHa pi3Huns mnoreHmianiB. KoHTakTHI sBuma B
HaIiBIPOBiIHUKAX. HamiBpoBiHUKOBI J1i01H 1 TpaH3ucTopu. TepmoenekTpuunmii ctpyMm. [IpsiMi Ta 06epHEH] TepMOEIIEKTPHYHI SBUIIA. TepMOeTIeKTpHYIH1
reHeparopu. TepMoenekTpoHHa eMicis. EnekTpoHHi 1aMnu Ta iX 3aCTOCYBaHHS.

3micmosuii Modyﬂb 11. Enekmpomaznemusm

Tema 7. Ilocmitnine macnimne none y eakyyMt ma peltoeum Maenemusm (6cmyn) (MarHiTHe moJie Ta HOro XapakTepUCTHKH. MarHiTHU# MOTIK.
MarsitHe mose eneKTpudHoro crpymy. Imaykuis i Hapr>KeHICTB MarHiTHOro noi. 3akoH bio-Casapa-Jlammaca. MaruiTHe mosie psaMoro, KOnoBoro i
COJICHOINHOrO CTpyMiB. LIMpKysisiiis BeKTOpa iHIYKIII MarHiTHOro moss. 3aKOH MOBHOrO CTpyMy. MarHiTHa B3aeMOZis CTpyMiB. 3akoH Ammepa.
Po6ota nipu pyci mpoBigHHUKA 31 CTPYMOM y MarHitHoMy moi. KoHryp i3 crpyMoM y MarHiTHOMY mouti. MarHiTHu#i MOMEHT cTpymy). Pyx zapsoocenux
YACMUHOK 8 eNeKMPUYHOMY MA MASHIMHOMY NOAAX (I[lﬂ €JIEKTPUYHOTO 1 MAarHITHOTO TOJIiB Ha pyxomuii 3apsa. Cuna Jlopenna. BusHaueHHS MUTOMOTO
3apsiny enekrtpona. Mac-criekrpomerp. Edekr Xonna i fioro sacrocysamms. Enexrponnnii Mikpockomn. Marritoriapoguaamiuni reaepatopi. Maruitae
IoJIe PYXOMOTO 3apsiny. BinHocHWH XapakTep eIeKTPHYHOrO 1 MArHiTHOro mosmiB. LMKIIYHI MPUCKOPIOBAdi 3apsUKCHHUX 4acTHHOK. PoGora mpu
ePEMILICHH] POBIJHAKA 31 CTPYMOM Yy MarHirHoMy noni). Maenimue none 6 pewoguni (MarHiTHu#l noTik. MarHeTuky i HaMarHidyBaHHs ix. Bekrop
HaMarHiueHHs. MarHiTHe 1mojie B MarHeTHKax. BeKTop HampyXeHOCTI MarHiTHOTO Mojs. MarHiTHa CIpUHHSATIMBICTD 1 IPOHUKHICTh MAarHETHKIB. 3B’ 30K
IHIYKLIi 1 HAIIPY>KEHOCTI MAarHiTHOTO MOJIsi B MarHeTUKaxX. MarHiToMexaHiuHi 1 MexaHomarHiTHi suma. Jocniau Einmreiina, ne ['aa3a 1 bapuerra. [lia-,
napa- i pepomarsetuku. Maruithuii ricrepesuc. Po6otu Croserosa. Touka Kropi. IToctiitni Mmaraitu. HoBi MaruiTHi Marepiain).

Tema 8. Enexmpomacnimnua indykuyia: Jlocminn ®apanes. Enexrpopymriiina cuia 1H)1y1<u11 3aKOH eJeKTPOMArHiTHOI 1HAYKIIIT CDapanes[ 1
npasuio Jlenia. Buxposi ctpymu abo crpymn ®yko. Ckin-edekr. CamoiHayKiis i BsaeMomz[yKum Enextpopymiiina cuna (EPC) camoinaykuii.
[HAYKTUBHICTB. BBaeMOIH,HYKI_Il}I EHeprm MarHiTHOTO NoJisi cTpyMmy. EHepris i rycTuHa eHeprn Mar"iTHOTO TOJIS.

Tema 9. 3minnui Ksaslcmamouapnuu CImpyMm. Keastcmamonapm eﬂexmpulmz Kona: 3MiHHUU cmpym (OTpI/IMaHH}I sminHoi EPC.
Kpasicrauionapunit ctpym. Jlifodi i cepeni 3HaYCHHS CTPyMY 1 Hanpyru. AKTUBHMI omip. Omip, IHAYKTUBHICTE 1 EMHICTh Y KOJII 3MIHHOTO CTPyMY.
3akon Oma s Koia 3MiHHOrO cTpymy. BekropHi I[lal"paMI/I 1 MeTOX KOMIUICKCHHX aMIuiitya. PesomaHc Hampyr, pesoHaHc ctpymiB. Pobora i
MOTY)KHICTb 3MIHHOTO CTpyMy. llepenaBaHHs €IEKTPUYHOI CHEPTii. Tpanchopmatop). Enexmpomaznimui. konuganns (EnexTpUYHUIA KOJTMBATbHUM
KOHTYp. Brachi emekrpudni komusanms. Popmyna Tomcona. 3aTyxarodi KOMHBaHHSA Ta iX XapaKTePUCTHKH. BHMylIeHi eNeKTPHYHI KONMBAHHSL.
Pe3onanc. JJoOpOTHICTB i cMyra MpOIyCKaHHs KOHTYpPY. ENeKTpHuHI aBTOKOJIMBaHHS. ABTOICHEPATOP HAa TPAH3UCTOPI).

Tema 10. Enexmpomaznimne none ma enexmpomaznimni xeuni. Pienanna Maxceenna: Enexmpomazcnimue noine (BuxpoBe eneKTpryHe OJe.
Hocmimu Poynanna i EiixenBanbia. Enexrpomarnitae none. Ctpym amimiensst. Crcrema piHsSHb MakcBeria B lHTeraJIBHII/I 1 nudepeHItianbHii (bopMax)
Enexmpomaenimui  xeuni (HHOCKI CNICKTPOMATHITHI XBUII B OJHOPIIHOMY CEPEMOBHIL, WIBUIKICTh IX MOMMPCHHS. XBHIBOBE PIBHSHHS.
BunpowmintoBanHs enektpomarHitTHux XBwib. Jlocnigu ['epna. Bibpatop I'epua. Enepris enekrpomarnitHoi xBuii. [lotik eneprii. Bexktop YMmoBa-
[ToitaTtinra. [ToHATTS mpo cucTeMH nepenadl eJeKTPOMAarHiTHOi eHeprii. EnekTpomarHiTHI XBUJIl B3/0BXK MPOBOJIIB. THUCK €IE€KTPOMArHiTHUX XBHIIb.
Crosul XBWIII 1 pe30HAHC y BiApi3Kax MOBruX JiHid. Bunalinenns pamioss’sizky. IIpunuun panio3s’s3ky 1 pamionokanii. Illkana enekTpomMarHiTHUX
XBWIb. Bunalinenns tenebauenns b. 1. paboBchkum).



5. 3mict gucuumiiny. KajeHaapHO-TeMaTUYHUHM IJIAH AJ15 AeHHOI opMH HaBYAaHHSA

Tuxk. / dDopma MaTeplanH, Bara [Tepmin
nara / Tema, nJjian AiSIIbHOCTL Jirreparypa, Camocrilina po0oTta, 3aBJaHHsI, TO]I. OLH | BUKO-
roj. (3aHATTS) pecypen B KH |HAHHA
InTepHeri
Twxn. | Bemyn. TlpenMer Ta MeTOAM €NEKTPUKA 1 MarHETH3MY. HE3T [Ipenmer Ta MeTomu enekTpuku i MaraeTn3Mmy. KopoTkuit *
1 KopoTkuii icTopudHWil OIS BYEHHS MPO EIEKTPUKY 1 [1-8] ICTOPUYHUHN OTJIS[ BUSHHS MPO ENEKTPHUKY 1 MarHETH3M.
4ronm. | marHeTn3M. PO3BHTOK €JIEKTPOCHEPTETHKH B YKpaiHi. Po3BuTOK enekTpoeHepreTHKH B YKpaiHi. — 4 Tog.
Twxn. | Tema 1. Enekmpuune none y eaxyymi: Enexmpocmamuxa JIk — JE3T, [MTotenuian (Pobora cun enekrpocraTuyHoro mois. |3 Gamm| *
2 (Enextpocrarnka. Exexrpranrii 3apsin. BiactiBOCTi eeKTpUyHOro 2 ro. HO®E, [oTeHIiaIbHUI  XapaKTep €JIEKTPOCTATUYHOrO  IIOJIS.
10ron. | 3apsmy. JIBa Bumu 3apsimiB. J{uckpeTHicTh 3apsiny. EiaeMeHTapHuii Ip - [1m; 1-8] | Lupkyssis BexTopa HanpyxerocTi. [Totenmian. Pisanms | **
3apAn. EK‘?HGPHMCHT&HBHC BH3HAUCHHA 3apAfy €ICKTpOHa. 2 rox. noreHmianmiB. EkBimoTeHmianpHi TOBepxHi. PiBHAHHS
InBapiaHTHICTL 1 3aKOH 30epexeHHs 3apsany. Harnpocrinri J16 — ITyaccona. 3B’s30K IOTEHIAly 1 Hampy:KEHOCTi MO
3apsIDKCHI TiJla: MOJICITh TOYKOBOTO 1 HEMEPEPBHO PO3IIOICHOTO 2 Top. (IToTeHIia Ta HANPY>KeHiCTb MOJIS CTBOPEHOro TOUKOBUM
3apany. B3aemonis ToukoBHX 3aPADKCHUX TIIL. 3akon Kyrnona. 3ApSDKEHHM TLIOM, CHCTEMOI0 TOUKOBHX 3apSDKEHHX
Enextpuune more. flanpymemcmv €JEKTPHIHOTO  TIONIS. Ti, mumosem). — 4 Tox,
ITpuHtun cyneprniosunii. Enextpuynuii aunosns. HadnpocTima
cucTeMa TOUKoBUX 3apsiiB. [Tone qumons. HanpyskeHicTs most
HECKIHYCHHO JIOBIOTO  3aps/PKEHOr0  TpoBimHHMKA. [loTik
BekTopa HampykeHocTi. Teopema Octporpaacekoro-I'aycca ta
ii 3acTocyBaHHsS 1O PO3PaxyHKY IIOJiB HAWMPOCTIIIKX Ti).
TIomenyian ~ (Pobota  CHJI  €IEKTPOCTATHYHOIO OIS,
INoTeHmiambHUIA ~ XapakTep  €JIEKTPOCTATUYHOrO  MOJIS.
Hupkynsmiss Bektopa HampykeHocti. [loteHmian. PisHuns
noteHiianie. ExpinorenmianeHi nopepxHi. PiBHsuus [TyaccoHa.
3B’s130k moTeHmianmy i HampyxkeHocti momst ([lotenmian Tta
HAIPy>XEHICTh MOJIsS CTBOPEHOTO TOUYKOBUM 3apsIKEHUM TiJIOM,
CHCTEMOIO TOYKOBHX 3aps/KCHUX TiJI, IUITOJIEM).
Twxn. | Tema 2. Iposionuxu ma dienexmpuxu ¢ enexmpuunomy noni. |Ilp — 2 ron. | J1E3T, Mienexkmpuxu 6 enexkmpuunomy noni (Jliemextpukw. |3 6amm| *
3 Enepeia e3aemo0ii 3apsadie ma enepzia enexmpuunozo nons. |J16 — 2 rog.| HOE, [MonsipHi 1 HenoJsipHiI MoJIeKy/ M. BinbHi 1 3B’s13aH1 3apsiu.
8ron. | Ilposionuxku 6 enexkmpuurnomy noni (Posnomin 3apsmiB y [1m; 1-8] | [Monspusanist  mienextpukiB. Hemomspui — nmienektpukw, | **

nipoBiHUKY. [ IpoBinHMKY B enekTpudHOMY TioMi. EXBiNOTeHIIANBHICTD
MOBEpPXHi MpoBiAHMKA. HampyxeHicTs mons Oins MOBEpXHi
MpOBiIHUKA Ta 11 3B’SI30K 3 MOBEPXHEBOIO T'YCTHHOIO 3apsiy.
Enexrpusamisi wepe3 BIuMB. BpaxyBaHHA TONsl HaBeIEHMX
3apsiB. Enexrpodopna MalllfHa. EnexTpoeMHICTB.
Konpnencaropu. Bumu KOH/ICHCATOPIB. CronyueHHs

Teopis ix momapuzauii. [lonspHi gienekTpuku, Teopis ix
nomapuzanii. Bektop  monspuzanmii.  dienexkTpuuHa
MPOHMUKHICTh 1 CHPUHHATIMBICTH, BEKTOP EJIEKTPUYHOTO
3MinieHHs. EnekTpuune moje Ha Mexi IBOX Ai€JIEKTPHKIB.
Teopema Taycca ang momss B JIIEJNEKTPUKY.
Cerneroenektpuku. Enektpern). Enepeisn
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KOHJICHCATOPIB).  [lienekmpuku 6  elekmpuyHomy  noii
(Hienextpuku. Tlomspri 1 HemossipHi Mosiekyad. BimbHi i
3B’s3ani  3apsawm.  [lomspmsamis  gienekTpukiB.  Hemomspri
TeNeKTpUKH, Teopid ix momspu3auii. [lomspHi mienekTpuky,
Teopist ix momsipmsaii. Bextop momspuzamii. [lienextpuuna
MPOHHUKHICT, 1 CHPUHHSATIMBICTb, BEKTOP EJIEKTPHYHOIO
3MimeHHs. Enextpudne mone Ha Mexi JBOX Ji€JIEKTPHKIB.
Teopema ["aycca mnst mons B aienekTpuky. CeTHETOSTEKTPHKH.
Enexrpetn). Enepeis 63acmo0il 3apsidie ma eHepeis enekmputHo2o
nons (EHepris cucTeMHM HEpPyXOMHX TOYKOBHX 3apsiB,
3apsAIPKEHOT0 TIPOBIIHUKA, KOHIeHcaropa. EHepris i ryctuna
eHeprii enexrpoctaruyroro nosist. Bekrop Ymoa-To#HTIHTa).

saps0ie ma euepeia enekmpuunoco noasi (Exepris
CHUCTEMH HEPYXOMHX TOYKOBHX 3apsliB, 3apaKEHOTO
MPOBITHUKA, KOHAeHcaTtopa. EHepris i rycTwHa eHeprii
eJIEKTpOCTaTHYHOTO moJsi. Bekrop Ymopa-IloiinTinra). —
2 roa.+2 roa. (KoHC)

Twxn. | Tema 3. Hocmiiinuit enekmpuunuit cmpym’. Pyx 3apsniB B JIx — JE3T, 3akorn Oma I HEOTHOPIAHOT MIISHKU 1 TMOBHOTO Koja. |3 Oamun
4 CNIEKTPHYHOMY  TION,  €JEeKTPUYHUA  CTpyM. PiBHSHHS 2 ro. HOE, PoGota 1 mOTYXHICTP TOCTIHHOTO CTPyMy. 3aKOH
10ron. | HemepepBHOCTI. YMOBa CTaIliOHAPHOCTI CTpyMy. 3akoH Oma IIp - [Im; 1-8] | Txoyms-Jlenma. Posranyskeni kona, npasuia Kipxroga ta | **
Uil AUIMHKA  Konma. 3akoH Oma B audepeHIiianpHid  Ta 2 ro. ix 3acTocyBaHHA. — 2 T011.+2 T0JI. (KOHC)
iHTerpanbHiit popmax. CroponHi cunu. Enextpopyiiina cuna. |JI6 — 2 rog.
3akon OMa Jy1st HEOAHOPIJHOI AUISHKH 1 TOBHOTO Kona. Pobota
1 TOTYXHICTh moOCTiiHOrO CcTpyMy. 3akoH JDxoyis-JleHna.
Posramyxeni kona, npasmia Kipxroda Ta ix 3acTocyBaHHS.
Twxn. | Tema 4. Enexmpuunuii cmpym y eaxkyymi, zazax ma piounax: JIk - JE3T, Enexmpuunuii cmym y  eazax (Ilpouecu iowizamii i |3 Oanu
5 Enexmpuunui cmpym y axyymi (TepMOEIEKTpOHHA EMICis. 2 rog. H®E, pexomOiHalii. CaMOCTIHHUI Ta HECAMOCTIHHHUN PO3Psia Y
10ron. | 3anexHicTh  CTpyMy  HAacH4YEHHS  BiJ  TEMIEpaTypH. Ilp - [Im; 1-8] | razax. BoubT-amiiepHa  XapakTepHCTHKa  ra3oBoro | **
JIBOXENeKTpOIHI Ta TPHOXENEKTPOIHI JIAMITH 1 TX 3aCTOCYBaHHSI. 2 rog. po3psany. Buau pospsanis (Tiitouuii, TyroBwii, iCKpOBHUH,
EnextponHo-ipomeneBa TpyoOka. llonsTTs mpo BropmHHY Ta |JIO6 — 2 rog. kopoHHmil). bmuckaBka. Ilomarts mpo  1asMmy.
ABTOEJIEKTPOHHY emicii). Enexmpuunuii cmpym y piounax Bukopucranus ra3oBux po3psmiB. Katomxi mpomeni). —
(Enextpomiti.  EjexkTpuuHHMii  CTpyM B €NEKTpOJITax. 4 ron.
Enextponitnyna  aucomiamis.  Teopis — eneKTpOIITHYHOL
nposinHocTi. 3akoH Oma st enekTponiTiB. Enexrtponis.
3akonn @apanes. BukopucTaHHS e€NEKTPONi3y B TEXHIIIl.
Ximiyni mKepena crpymy). Enexkmpuunuti cmym y 2azax
(Tportecn  iowizamii i pekomOiHarii. CamocTiiiHuii — Ta
HECaMOCTIHHMH ~ po3psn  y  rasax. Bonber-ammiepHa
XapaKTEePUCTHKa Ta30BOTO po3psyty. Bumu po3psyiiB (TIitouuid,
JIyTOBUi, ICKpOBHiA, KOpOHHWIA). bmuckaBka. IlomstTs mpo
wia3my. Bukopucranss ra3oBux po3psiais. Katoini mpomei).
Twxn. | Tema 5. Enekmponpogionicms meepoux min. Knacudikaris JIk — HE3T, 3akoH Bigemana-®paniia. 3aj1e:KHICTh OMIOPY METANIB Bif




6 TBepaUX Tid (TIPOBIMHHUKH, HICIEKTPHUKH, HAIIBIIPOBITHUKH). 2 ro. H®E, TEMIIEPATypH. HaI[HpOBl,I[HICTB [loHATTS TIPO KBaHTOBY
8rox. | Enextpuunuii ctpym y metanax. Jdocmian Maunensimrama i |JI6 — 2 rox. | [1m; 1-8] Teopno l'IpOBl,I[HOCTl TBEpOUX  TiJl. HpOBmchTL
[Tamanekci, Tomvena i1 Crroapra. Kiacwdna eneKkTpoHHA HaITiBIPOBITHUKIB. BilacHa 1 IOMIIIKOBa TPOBITHICTH
Teopis MpoOBigHOCTI MeTaniB. BuseneHHs 3akoHiB Owma, HaIIBIPOBITHUKIB. 3aCTOCYBaHHS HAIiBIPOBIIHUKIB., —
Ixoynsa-Jlenna. 3akon Binemana-®Opanma. 3anexHicTh 4 rog.
oropy MeTtaiiB BiJ Temneparypu. Haamposignicts. [loHATTs
PO KBAaHTOBY TEOPil0 MPOBIIHOCTI TBepAUX Tia. [IpoBiaHiCTh
HaIiBIPOBIMHUKIB. BracHa 1 JgoMilmikoBa TMPOBIAHICTH
HaNiBIPOBITHHKIB. 3aCTOCYBaHHS HAIBIPOBIIHUKIB.
Twxn. | Tema 6. Enexkmpuuni konmaxmui aeuwa: PobGora BuXomy [1-8] Tepmoenektprunmii  ctpym.  llpsmi  Ta  oOepHeHi
7 enekTpoHa 3 Metay. KontaktHa pi3auis moteHmiaiiB. KoHnTakTHi TEPMOCIIEKTPHYHI SBUIA. | epMOEIEKTPHYHI TE€HEepaTOpH.
4rop. | sBUIIA B HAMIBIPOBIMHIKAX. HarmiBIpOBiTHAKOBI O 1 TPAH3HCTOPHL. TepmoenexkTponHa ewicis. EnexTponni nmammm Ta ix
TepmoenexTpranmii ctpym. [Ipsmi Ta oGepHEHI TepMOeNeKTPHIHI 3acTOCyBaHHS. — 2 ToA.+2 To/. (KOHC)
sBAIIA. TepMOeneKTpu4Hi TeHepaTopH. TepMoeneKTpoHHA
emicisi. EXeKTpoHHI TaMITH Ta iX 3aCTOCYBaHHSI.
Twxkn. 8 ) [1-8] IloBTOpEeHH OCHOBHHMX @HMTaHb Kypcy 3rigo ioro | 100
3ron | KoroxsiymNel TEMATHYHOTO IUIaHy HABYAJILHOI quctuiutinm (1. 4) — 3ron. | amip
Twx.9 [1-8] [loBTOpEeHHS OCHOBHHMX MHTaHb Kypcy 3rigao i#oro | 106
3roz. Konmponvna poboma Ne 1 TEMaTHYHOTO IUIaHy HABYAIBHOI MUCIUILTIHY (T1. 4) — 3 TO/I. ATiB
Twxn. | Tema 7. Ilocmiiine maznimue none y eaxyymi ma pevoeuni: |JIx — 2 ron. | JIE3T, Maenimne none 6 peuwosuni  (MarHiTHHE — TIOTIK. |3 Ganu
10 Maznemusm (6cmyn) (MarniTHe mosie Ta Horo xapakrepuctuku. |IIp —2 roa. | HOE, MarHeTuky 1 HaMarHidyBaHHs ix. BekTop HaMarHideHHs.
10rox. | Maruitenii notik. MarniTHe Tone enekTpuuHoro crpymy. |JI6 —2rox. | [1m; 1-8] | Marnithe mone B Mmarnetnkax. Bekrop HanpyxceHocn *x

[HayKUis 1 Hanpy»XeHicTh MardiTHOro moJj. 3akoH bio-Caapa-
Jlanmaca. MarniTHe mosne HpsIMOrO, KOJIOBOTO 1 COJIEHOITHOTO
crpymiB. Llupkynsmisi BekTopa IHIYKIIi MAarHiTHOTO IIOJIS.
3aKkoH MOBHOTO CTpyMy. MarHitHa B3a€MOZisi CTpYMiB. 3aKOH
Awmrmiepa. Pobora mpu pyci NpoBiIHWKAa 31 CTPyMOM Yy
Mar"iTHoMy Tnoni. KoHTyp i3 CTpyMOM Yy MarHiTHOMY IIOJI.
MarHiTHUI MOMEHT CTpyMY). PyX 3apsiodiceHux 4acmuHoK &
enekmpuyHomy ma mazHimuomy nonsx ([is enexkrpudHoro i
Mar”iTHoro mnoniB Ha pyxomud 3apsa. Cuina Jlopenna.
BusHaueHHS MTOMOTO 3apsiy €l1eKTpoHa. Mac-CIeKTpoMeTp.
Edexr Xomna i Horo 3acrocyBanHs. EneKTpoHHUIA MiKpOCKOIL.
MarHiTorinpoauHaMiudi ~ reHepaTopd.  MarHiTHe  mone
pyxoMoro 3apsyly. BimHOCHWIA XapakTep eNeKTPUYHOro i
MarHiTHoro mojiB. IluKJIiUHI TpHCKOPIOBadi  3aps/PKEHUX

MArgiTHOro  momst. ~ MaruitHa — CIpMHHATIMBICTE |
TMPOHUKHICTH MAarHETHKIB. 3B’5130K IHAYKILi I HATPYKEHOCTI
MardiTHOro TIOJisl B MAarHeTHKax. Mar"iToMexaHidHi i
MexaHoMarHiTHi sBuma. Jocmian E#nHmreiina, e ["aasa i
bapuerra. Jlia-, mapa- i ¢epomarHeTnku. MarHiTHUR
ricrepesuc. Poboru Cronerosa. Touka Kropi. Ilocriitni
marnitu. HoBi MarHiTHI Marepianu). — 4 ro.




gacTHHOK. Po60Ta MIpH miepeMmilieHHi POBIAHUKA 31 CTPYMOM Y
MarHiTHoMy Tomi). Maenimne none 6 peuosuni (MarHiTHHI
noTik. MarHeTuky i HamarHiayBanHs ix. BekTtop HaMarHiueHHs.
MarniTHe TmoNe B MarHeTMKax. BeKTop HampyXeHOCTi
MAarHiTHOro nojis. Mar"iTHa COPUHAHSTINBICTD 1 MPOHUKHICTH
MarHeTuKiB. 3B’530K iHIYKIIT 1 HAIPY>KEHOCTI MarHITHOTO TIOJIS
B MarHeTHKax. MarHiToOMeXaHi4Hi i MeXaHOMArHIiTHI SIBHLIA.
Hocniqu Efmmreiina, ne [aaza i bapnerra. [lia-, mapa- i
(epomarnerukn. MarHiTHUI Tictepesuc. Pobotn CromeroBa.
Touka Kropi. [Tocriiini Marniti. HoBi MariTHi Matepiaim).

Twxn. | Tema 8. Enekmpomaznimua inodykuia: Jlocnimu Dapanes. JIk — HE3T, Camoinaykmis i B3aeMoiHaykiis. EnextpopymiiiHa cuna |3 6anu
11 Enextpopymriiina cuia iHIyKiii. 3aKOH eIeKTpOMArHiTHOT 2 rox. HOE, (EPC) camoinnykuii. IHgyktuBHicTh. B3aemoiHmyKmis.
10rox. | immykuii dapanes i npaswio Jlenna. Buxposi crpymu a6o Ilp - [1m; 1-8] | Emepris marnitHoro mosst crpymy. Emepris i rycruma | **
ctpymu Oyko. Ckin-epext. CaMOIHIYKITS 1 B3aEMOTHIYKITIS. 2 rox. CHEPril MArHITHOTO MOJIA. — 2 TOAL.+2 TOA. (KOHC)
Enexrpopymiiina cuna (EPC) camoinaykuii. [HAyKTHBHICTS. JI6 -
Bzaemoinayxkuisi. Eneprist maruiTHOro nons crpymy. Eneprist 2 rox.
1 TYCTHHA eHeprii MarHiTHOTO TOJIsL.
Twxn. | Tema 9. 3minnui keazicmavionapruii cmpym. Keazicmauionapni JIx — JE3T, Enexmpomaenimni KOJIUBAHHSL (Enextpuunuii |3 Gamu
12 enexkmpuuni kona: 3minnuti cmpym (OTpuMaHHS 3MiHHOT 2 ron. HOE, KOJMBAJIBbHUM KOHTYp. BilacHI eneKTpu4HI KOJIMBaHHS.
10ron. | EPC. Ksasicramionapuuii crpym. [iroui i cepenni 3Ha4eHHs IIp - [1m; 1-8] | ®opmyna Tomcona. 3aryxarodi KOJNMBaHHA Ta ix | **
cTpyMy i Hanpyru. AKTHBHEIA orip. OTip, IHAYKTHBHICTb i €MHICTb 2 rog. XapaKTEePUCTUKU. BHMngeHi €JIEKTPUYHI KOJMBaHHS.
y KoJi 3MiHHOro cTpyMmy. 3akoH Oma ajisi Koja 3MiHHOTO JI6 - Pesonanc. JloOpoTHICTH i CMyra MpOMYCKaHHSA KOHTYPY.
cTpyMy. BeKkTopHi jgiarpaMm i MeTOA  KOMIUIEKCHHX 2 rou. EnexTtpiuni  aBTOKONMBaHHA.  ABTOreHepaTop — Ha
ammutityn. Pe3onanc Hampyr, pe3oHaHc cTpymiB. PoGora i TPaH3HCTOPI). — 4 roj.
MOTYKHICTh 3MiHHOTO cTpyMy. llepenaBaHHs eneKTpUYHOT
eneprii. TpaHchopmarop). EnekmpomacHimui KOIUBAHHSL
(EnexTpryHMi KOJNMBAJIILHUN KOHTYp. BnacHi enekrpudyHi
kosuBanHsg. @opmyna TomcoHa. 3aTyxarodi KOJIMBaHHA Ta 1X
XapakTepUCTUKU. BuMyIneHi  eNeKTpu4Hi  KOJMBAaHHS.
Pesonanc. JloOpoTHICTH 1 cMyra MpOITyCKaHHS KOHTYDY.
EnexTpryHi aBTOKOJIMBaHHs. ABTOTCHEPATOp Ha TPAH3HCTOPI).
Twkn. | Tema 10. Enexmpomazuimue none ma eneKmpomazHimHi JIk — HE3T Enexmpomaenimui xeuni (Ilnocki enexTpomarsiTHi XBuii |3 Oanu
13 xeuni. Pienanuna Makceenna. EnexmpomacHimne none 2 rog. [1-8] B OJHOPITHOMY CEpEIOBHII, MIBUAKICTD iX MOMIMPEHHS.
8roxn. | (Buxpose enexrpuune none. JJocrimm Poynanna i Eiixenpanbia. IIp - XBHIIbOBE PIBHSHHSL. BunpowmintoBanus | **
EnextpomarnitHe mone. Ctpym 3mimieHHsl. Cuctema piBHSIHB 2ron. enexrpoMartithux xsuwib. Jocmpn Iepua. Bibparop

MakcBeia B IHTerpaibHii 1 audepeHmianbHii  hopmax).

I'epua. Enepria enextpomarnitHoi xBuii. IloTik eneprii.




Enexmpomaenimui xeuni (ILTOCKI €JIEKTpOMAarHiTHI XBHJI B Bextop VYwmosa-lloiiaTinra. IloHATTS mpo cucreMu

OJIHOPITHOMY ~ CEPEIOBHII, IIBHIAKICTh iX  MOIIMPEHHS. mepenadi  eleKTpoMarHiTHoi eHeprii. EjexTpomaraiTHi
XBWIbOBE PIBHSHHA. BHUMPOMIHIOBaHHS €JEKTPOMArHiTHUX XBUJI1 B3/10BK NPOBOJIB. Tuck CIICKTPOMArHITHHX XBUIb.
XBWIb. I[OCJ'IiI[I/I repua' Bi6paT0p l—‘epua‘ EHepri;{ Crosiui xBwm 1 PE30HAHC Yy BIOPI3KaxX MTOBTUX JIHIH.

Bunaiinenns pazmios3s’s3ky. [lpuwHIHMI pamios3s’s3Ky i
pamiomokarii.  Illkama  eIEeKTPOMAarHITHUX  XBWIIb.
Bunaiinennst  tenebauenns  b. I1. ['paGoBcrkmmM). —
2 roa.+2 rop. (KoHC)

enektpoMardiTHoi xBuii. Ilotik eneprii. Bektop VYwmosa-
[NoitaTiATa. TIOHATTS MPO CHCTEMH TIepeaadi eMeKTpOMarHiTHOL
eHeprii. EnekTpomariTHi XBHJII B3HOBX MpoBOIiB. THCK
eNIeKTPOMArHiTHUX XBWIb. CTOSYI XBUII 1 pe30HAHC Y BiJpi3Kax
JNOBrux  IiHiA. BuHalimeHHs  pamio3B’si3ky.  [lpwHImm
pamiosB’s3Ky 1 pasmionokaiii. [1lkana eneKTpOMarHiTHUX XBHUIIb.
Bunaiinenns tene6auenns b.11. 'paboBcbkum).

Twin 14| 0. i Ao 2 [1-8] IToBTOpeHHs OCHOBHMX IMTaHb Kypcy 3rigHo Horo | 10 Ga
3ron. ONIOKBLYM J¥2 TEMaTHYHOTO [UIaHy HABYAIBHOI MUCIUILTIHY (T1. 4) — 3 TO/I. 7B
Twxn. 15 [1-8] IToBTOpEeHHs OCHOBHMX IHTaHb Kypcy 3rigHo Horo | 10 Ga
3ron | Konmponena poboma Ne 2 TEMATHYHOTO IU1aHy HABYANIBHOI JUCIMILTIHY (1. 4) — 3roA. | 7B
Tk, [2] [ToBTOpPEeHHS HaBYAJILHOTO MaTepiany, GopMyBaHHs BMiHb | 12 Oa

\ . . : .
16 Indusidyansre saedanns pO3B'I3yBaTH 3§§aq1. Ocp’opMneHH;I 1 371a4a 1HMB. 3aB1. | B
16 ron. 3axuCT caMOCTIHO po3B’s3anux 3aaa4d — 10 rox. (iHa.) +

6 roj. (cam.p.)

IIpumimku (no3HauenHs i CKOpOUeHHs):

* — Bci (popMu TOTOYHOT 3BITHOCTI MAtOTh OyTH CKJIaJIEHI 32 THXKACHD JI0 €K3aMEHY 3TiHO rpadiky OCBITHBOIO MPOLECY

** — 1abopaTopHi poGOTH BUKOHYIOTBCS 3TiIHO iHAUBITyansHOro rpadika. Temarnka poOiT HaBeieHa B pobouiii porpami Ta B [1M—3m]. MakcnmManbHa KiUTbKicTb 0aitiB 3a BCi 11a0.p. = 24 Gaiis
JIE3T — neMOHCTpaliiiHuil EeKCTIEPUMEHT 3 TEMHU

H®E — naByaneHuit Gpi3udHmii ekcepuMeHT (BUKOHYETHCS B 1a00paTopii B MPUCYTHOCTI TabopaHTa)

6. JliTepaTypa AJi1 BUBYEHHS AUCUUILIIHUA

MetoanuHe 3a0e3neueHHs JUCIMIUTIHA IPECTaBIeHO HaBYaIbHO-METOAMYHUM KOMIUIEKCOM, MiAPYYHUKOM, METOJIMYHUMHU PEKOMEHIAlISIMU:
Im. Cazonona O. O. JlabopaTopHuii MpakTUKyM 3 Kypcy 3araibHOi (izuku: [HaB4.-meToi. mociOH.] / CazonoBa O. O., Cansnuxk L. B., Cipux E. I1.,

Txauyxk L. 1O., [lapenko O. M. — Kiposorpana: PBB K/IITY iMm. Bonogumupa Bunnngenka, 2009. — Y. 3. Enextpuka i maruetusm. — 108 c.
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7. osiTHKa BUCTaBJIEHHs 6aJ1iB. BuMoru BUKJ/Iagada

[ToTo4HMIT KOHTPOJIb TEOPETUYHUX 3HAHB IUIIXOM IIPOBEACHHS YCHOIO OIMMTYBAaHHS, CAMOCTIMHUX POOIT TOII0; KOJIOKBIYM 3 TEOPETUYHOTO MaTepialy Ta
KOHTPOJIbHI poOOTH. Y CyMi JIJIsi OTPUMAaHHs MiJICYMKOBOI OIIIHKM HEOOXiqHO HaOpatu He MeHIie 60 OanmiB (3a MOTOYHE OIIHIOBAHHS Ta €K3aMeEH).
OO00B’sI3KOBOI0 YMOBOIO JIOMYCKY CTYJI€HTa J0 €K3aMeHy € 3apaxyBaHHs 50 % mabopaTopHUX pOOIT.

IMoaiTnka akaneMiyHoi moBemiHkHM Ta Ao0pouecHoCTi (Tuiariat, moBeAiHKa B ayaurtopii). He nomyckaroTbes *oHi (GOpMH MOpPYLICHHS
akazemiuHoi noOpouecHocTi. KoH(QuiKTHI cUTyalii MaimOTh BIJIKpUTO OOIrOBOPIOBAaTHChH B aKaJEMIUYHUX Ipylax 3 BHKIaJadeM, HEOOXigHO OyTH
TOJIEPAaHTHHUM, IMOBaXKaTH NyMKy iHmMX. Ilmariar Ta iHmi ¢gopmu HedecHoi poOoTu HempunmycTumi. Hemomyctumi mifkasku i CIMCYBaHHS y XOi
1abopaTopHUX (MPAKTUYHUX) 3aHIATh, KOHTPOJIBHUX poOoTax, Ha icnuTi. HopMu akajgemMiuHOl €TUKH: TUCHUIUTIHOBAHICTh; JOTPUMAaHHs cyOOpaAuHaIlil;
YECHICTh; BIAMOBIIATbHICTh; poOOTa B ayAUTOPIi 3 BIJKIIOUEHUMH MOOITBHUMU TeJIePOHAMH.

IMoaiTuka BUcTaBJeHHs OajiB. Ko)kHa OIliHKa BHUCTAaBISETHCS BIAMOBIIHO IO PO3POOJIEHUX BUKJIAA4eM Ta 3a3/aJIeriib OTOJIOMIEHUX CTYJACHTaM
KPHUTEpIiB, a TaKOX MOTHBYETHCS B IHIMBITyaIbHOMY TOPSIKY Ha BHMOTY CTYICHTa; y BUMAIKy He3[adl CTYACHTOM 3aBIaHHA Oalud 3a HBOTO HE
HapaxoBYIOThcs. JIeKIii He BiNpalboBYIOThCS, ajle iH(OopMaLlis OTpUMaHa IiJl Yac JIEKIIHHUX 3aHATh 3HAUYHO CIPOIIYE MiATOTOBKY JI0 Ta00OPAaTOPHUX 3aHSITh,
KOJIOKBIyMY, KOHTPOJIHOI poOOTH, ek3aMeHy. BpaxoByroTbesi Oanu HaOpaHi Ha J1aDOpaTOPHUX 3aHATTAX, MOTOYHOMY OIUTYBaHHI, CAaMOCTIHHINA poOOTI
(pedeparu, npesenrartii sk Gopma miaBuieHHs O6amiB). [Ipu 11boMy 000B’I3KOBO BpaxOBYIOThHCSI IPUCYTHICTh Ha 3aHSTTSAX Ta aKTUBHICTH CTYZAEHTA I yac
7a00paTOpHUX Ta MPAKTUYHUX 3aHATTS; HEJONMYCTUMICTh IPOIYCKIB Ta 3alli3HEHb Ha 3aHSATTS; KOPUCTYBAaHHS MOOUIBHHM Tele(OHOM, IUIAHIIETOM YU
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IHINMMH MOOUTPHUMH TPUCTPOSMH IIiI Yac 3aHSATTS; HECBOEYACHE BHMKOHAHHS IIOCTAaBJICHOTO 3aBIaHHS 1 T. iH. Bpa3i HECBOE€UaCHOrO BHKOHAHHA

nepen0aueHNX poOOUOI0 HABYAIIHLHOKO MPOTPaMOI0 3aB/IaHb, CTYJCHT 3000B’s3aHUN TOBHICTIO BUKOHATH 3aBJIaHHS 1 3[aTH MOro BHKJIanady. Jlumie micis

1ILOTo oMy OyJie HapaxoBaHa nepeadaveHa 3a el BU AISUTbHOCTI KUTbKICTh OamiB. PopMy 1 yac BiAIpaIOBaHHS CTYICHT Ta BUKJIa a4 B3a€MOIIOTOIKYIOTb.

Bumoru Bukiaaauya. Bukiagad CTaBUTh CTYACHTaM CHCTEMY BHMOT Ta MPABWJI MOBEIIHKH CTYJIEHTIB Ha 3aHATTSX, AOBOAHUTH JI0 iX Biloma

METOAMYHI peKOMEHamii 00 BUKOHAHHS KOJIOKBiyMy. Bce 11e rapanTye BUCOKY e(peKTHBHICTh OCBITHBOTO IPOIIECY 1 € 000B’SI3KOBOIO ISl CTY/ICHTIB.
Po3noaisn 6agiB, iki OTPUMYIOTH CTY/IEHTH

ITotoune TecTyBaHHS Ta caMocCTiiiHa poboTa
3micToBuii MOAyIb | 3MicTOBHIA MOy 2 Ingus. 3aB1. T1a6.
Komnoxksi | Kontp. Komoxsi | Konrp. vassHicts | saxuer PO6.
Tl T2 T3 T4-T6 [ym1 po0. 1 T7 T8 T9 T10 yMm 2 pob. 2 Cyma
3 3 3 3 10 10 3 3 3 3 10 10 7 5 24 100

Kinueesuii pezynvmam oOUUCITIOETHCS SIK CyMapHUiA 0alt 3a BC1 MO (J1i€ cucTeMa HaKOMMYEHHS OaliB).
IlkaJua ouiHwBaHHs: HanioHaabHa Ta ECTS

CYMa OaJtiB 3a BCl BUIH Orinka OLIiHKa 3a HaL[iOHaJ'II:HOIO IIKAJIOK
HaBYaJIbHOI JisTTbHOCTI ECTS TS €K3aMeHy, KypPCOBOTO TPOEKTY (pOOOTH), TIPAKTHKH IUTSL 3aUIKy
90 - 100 A BiZIMiHHO
82-89 B
74-81 C AloGpe 3apaxoBaHO
64-73 D .
60-63 E 3a[J0BUTBHO
35-59 FX HE33J0BIJILHO 3 MOKJIMBICTIO IOBTOPHOTO CKJIaIaHHS HE 3apax0BaHO 3 MOXKJIUBICTIO TOBTOPHOT'O CKJIAJIAHHSI
0-34 F HE3a/I0BIJIbHO 3 000B’I3KOBUM MOBTOPHHM BHBUYCHHSIM JIHCIUILTIHH HE 3apax0BaHo 3 000B’SI3KOBUM IOBTOPHHM BHBYCHHSIM JIMCLHILTIHH

VY Bunanky otpumanHs Menme 60 OamiB (FX,F B €KTC) 3a pesynpTaraMu ceMECTPOBOIO KOHTPOJNIO, CTYAEHT OOOB’S3KOBO 3MIHCHIOE
nepecKyIafaHHs JUIs JIIKBLAALi akaaeM3a00proBaHoCTi.
8. InauBiayabHI 3aBAaHHA
[HnuBinyanbHi 3aBAaHHs 3 KypCy 3arajbHoi (13MKHU: eIeKTpUKa Ta MArHETU3M MalOTh Ha METI MEePEeBIPUTH KOMIETEHTHOCTI CTYAEHTa CaMOCTIITHO
pO3B’sI3yBaTH Pi3HOMaHITHI (Pi3U4HI 3a4a4i, (i3UYHI OCHOBU AKHMX OYyJIM PO3MVISIHYTI Ha JIEKIISX Ta JOCTIIKEHHI Ha MPAaKTUYHUX 1 JIaOOpaTOpHHUX
3aQHSTTS.
[lepenik 3amay HaBeEHO Y POOOUii MporpamMi Kypcy. 3aBIaHHs BUKOHYIOTHCSI B OKPEMOMY 30ITUTI 3 JETATHHUM MOSICHEHHSIM JI0 KOJKHOI 3a/1a4l.
9. I[ligcyMKOBMI KOHTPOJIb
[TincymxoBuii 6a Ha 3a1iKy 0OpaxOBYETHCS SIK CyMa HaKOMMUYEHHUX OaiiB 3a KOXKEH BUJ pOOOTH.



