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1. OMMUC HABYAJIbHOI JUCLHUILITHA

«3araiabHa ¢izuka (EjekTpuka i MarHeTusm)»

HaiiMmeHyBaHHSI TOKAa3HMKIB

Po3noaiy roauH 3a HAaBYAJLHUM IIAHOM

JNeHHa ¢popMa HABYAHHA

Kinekicts kpenutieB EKTC —6

Pik niaroToBKH:

3aranpHa KUTBKICTB rouH - 180 2-i
Kinpkicth MOTYIIB - 2 CemecTp:

1-it
TWKHEBHX TOAWH JUTSI IEHHOT

Jlekmii

(dhopmu HaBYAHHS:

26
ayIUTOPHUX — 5
CaMOCTIHOT poOOTH IIpakTi4Hi, CeMIHapChKI
CTyIeHTa — 5

20
Bu 1i1cyMKOBOTO KOHTPOTIO: Jaboparopi
eK3aMeH 44

_ CamocriiiHa po6oTa
@dopMa MiJICYMKOBOTO KOHTPOJIIO:

KOMOIHOBaHA 90

2. META HABYAJIbHOI JUCIIUATLIII

Hapuanpua nucrumiina «3araiabHa ¢izmka (EjgekTpuka i MarHeTmsM)» HAJICKHUTH [0
00O0B’A3KOBOI KOMIIOHEHTH IUKIY NpoQeciiiHoi MiATOTOBKM OCBITHBOI MPOTPaMU MiATOTOBKU
OakanaBpiB npeaMeTHoi cnerianbHoCcTI A4.08 Cepennsi ocBiTa. @i3uka Ta aCTPOHOMIS.

Mertoro BUBUCHHSI HaBYaJIbHOI AUCHMILTIHU «3arajbHa (isuka (EnekTpuka i MarneTusm)»

€:

- OBOJIOJIHHS CTYJIEHTaMH OCHOBHMMH (yHJAMEHTAIBHUMHU YSBICHHSIMHU IMPO EJNEeKTPUYHI Ta
MarHiTHi SBUIIA 1 MPOLECH; JIOT1YHOIO MOOYAOBOIO (PI3MYHUX TeOopi Ta (Pi3UUHOrOo MeToxy
aHaIi3y IPHUPOJI;

- (dopmyBaHHS MUTICHOI KapTUHU (I3UYHUX SIBUIN, TOB’SI3aHMX 13 MIKPO- Ta MaKpPOCBITOM,
€JIGKTPOMArHIiTHUM I10JIEM Ta HayKOBOTO CBITOTJISAY 1 CY4acHOTO (Pi3MYHOTO MUCIIEHHS;

- po3yMmiHHSA (DI3UKO-TEXHIYHUX MPUHIUIIIB (QYHKI[IOHYBaHHS TEXHIYHUX MTPUCTPOIB;

- oep)KaHHS HABUKIB 3aCTOCYBaHHS (yHIaMEHTANbHHX 3HAaHb JIO PO3B’SI3yBaHHS KOHKPETHUX
MIPaKTUYHUX 33/1a4. 30Kpema:



- Memor npogedeHHs JieKyill € BUSCHEHHsI (PiI3MYHOI CYTI 1 3MICTY OCHOBHHX ITOJIOKEHb Ta MOHSTb,

30KpeMa pe3yJabTaTiB CIIOCTEPE)KEHb MpPH JICKIIHHUX JIEMOHCTPAIlsX, EKCIIEPUMEHTAIbHUX
JOCIIJKEHHAX Yy 1a00paTOPHOMY HPAKTUKYMI.

VY pesynabTaTi NMpOBEJEHHS JICKIIA CTYACHTH MOBHHHI 3HATH OCHOBHI MOHATTS 1 CTaH Cy4YacHOIi
Gbi3ukn, po3yMiTH iX (Qi3MYHY CyTh, 3HATH (HOPMYJIOBaHHS 3aKOHIB, BHUBiA Gopmysn, Mexi
3aCTOCYBAaHHS 3allPONIOHOBAHUX TEOpiil, Mojenel 1 adcTpakiiif, 3HATH METOAM BUBYEHHS (Pi3MUHMX
SIBUIII, 32KOHIB Ta BEJIMYUH 1 €KCTIEPUMEHTAIILHOT MepEBIPKU 3aKOHIB.

- Mema npogedeHHA NPAKMUYHUX 3aHAMb — HABUUTH CTYACHTIB NPABUIBHO i TITMOOKO PO3YMITH

Gb13U4HI 3aKOHM, TOHATTS, BUIUIMTU TOJIOBHI (haKTOpH, 110 OOYMOBIIOIOTH T€ abo0 1HIIE SBUIIIE,
BUPOOUTH 3IaTHICTh 3aCTOCOBYBATH 3arajibHi TEOPETHYHI 3aKOHOMIPHOCTI /0 KOHKPETHHUX
BUMAJIKiB, PO3BUBATH CAMOCTIHY TBOpYY pOOOTY, 3aKPIIIATH TEOPETHYHI 3HAHHA, OJIepXaHi Ha
JIEKIISX.

Y pesynbrari MpPOBEACHHS MPAKTUYHUX 3aHATh CTYAEHTH IOBMHHI 3HATH BIAMOBIAHI (i3UyHI
3aKOHH, IOJIOKEHHsI, BU3HAYEHHS, BB poOouux (opmyi, MeToJ po3MipHOCTEH, pi3HI OJUHMIL,
30kpeMa, cucreMy oauHHI CI. YMITH TTHOOKO OCMHCIIOBATH 3MICT 33Jladvi, MPABWIBHO MOJaBaTH il
3a JIOMOMOTOI0 BIATMOBITHUX MAJIIOHKIB 1 CX€M, MPOBOJAUTH BIAMOBIAHI 3alMCHU BUXITHUX TaHUX 1
BEJIMYWH; BMITH BUOMPATH BIATMOBIIHI JaHI 3a1a4l Gi3UUHI 3aKOHH, TIOJIOKCHHS 1 BUBHAYCHHSI, BMITH
MEePEeBOUTH OMUHUII (DI3SUUHUX BEIMYUH 13 CUCTEMHU B CHUCTEMY, BMITH KOPHUCTYBATHCS METOJaMU
HAOIMKEHUX OOYHUCIEHb 1 3ac00aMKu OOYUCITIOBANIBHOT TEXHIKHM, BMITH JOBOJUTHU PO3B’A3KU 337a4 JI0
KIHLIEBOT'O pe3yibTaTy, pOOUTH BUCHOBKH I10 pO3B’sI3aHiil 3a1au4i.

Memoro npoeedennsa nadbopamopHux 3aHAmMe €.
— NOrHOJIeHHS] TEOPEeTUYHUX 3HAaHb CTYIEHTIB, (DOpMYBaHHS PpO3YMIHHS pPOJIi EKCHEPUMEHTY B
Gbi3uvHIN Hay1li;
— mUpoKe 1 moraubieHe 3HaliOMCTBO 3 MaTepiaIbHUMHU 3ac00aMu BUMIipIOBaHb y (i3uili;
—3aCBOEHHS OCHOBHHMX NPHUHLUIIB 1 METOMIB BUMIpPIOBaHb y (i3UIl, KYIbTYpPH MPOBEICHHS
€KCIIEPUMEHTIB;

— PO3BHUTOK CIIOCTEPEKIMBOCT], KOHCTPYKTUBHOTO MHUCJIEHHSI, aKTUBI3al1lisl CAaMOCTIHHOCTI Y pOOOTi;
(dbopMyBaHHS €KCIIEPUMEHTATOPCHKOI KOMIIETEHTHOCTI MalOyTHIX (haxiBIliB; — 3aJIy4eHHsS CTY/ICHTIB
JI0 CaMOCTIMHOT HaBYaJIbHO-TOCII THUIIEKOT pOOOTH.

Bukonanns maGopatopHux poOIT 3 Kypcy 3aranbHOi (13UKH nepeadadae (popMyBaHHS Yy

CTYJICHTIB TaKUX €KCIIEPUMEHTATOPCHKUX HABUYOK:

a) NIaHY8aHHs eKcnepumenmy, TOOTO (HOPMYIIOBAHHS MOTr0 METH, BU3HAYATH EKCIICPUMCHTAIBHUN

METOJ 1 JaBaTH MOMY TEOpPETHYHE OOTPYHTYBaHHS, CKJIQJaTH IJIAaH JOCTIAY W BU3HAYATH HAMKpaIlii

YMOBH [JIsl MOro MpOBENEHHs, OOMpaTH ONTHMAajbHI 3HAYEHHS BHUMIPIOBAaHMX BEJIMYMH Ta YMOBH

CIIOCTEPEKEHb, BPAXOBYIOUHM HAsIBHI €KCIIEPUMEHTAIbHI 3aC00U;

0) niocomosxa excnepumenmy, TOOTO oOWpaTH HEOOXiIHE OOJAJTHAHHS W BUMIPIOBAIBHI MPUIAJIH,

30MpaTtd JOCHIAHI YCTAaHOBKM YHM MOJENTI, pPaIliOHAIBHO PO3TAIIOBYBAaTH MPUJIAIU, TOCITAI0YH

0e3MeYHOro NPOoBEACHHS TOCIiTY;

B) 6GU3HAYeHHS Memu U 00 ’€kmy cnocmepexcenHs, BCTAHOBIICHHS XapaKTEPHHUX O3HAK TMepediry

(b13MYHUX SBUIL 1 IPOLECIB, BUAUIATH IXHI CYTTEBI O3HAKU;

T) YMiHHA uMiprogamu QizuyHi eeruyunu, KOPUCTYIOUUCH PI3SHUMH BUMIPIOBAIBHUMH MPWIAJAMU Ta

MipHIaMH, BU3HAYATH LiHY MOIIIKY IIKAIH MPUIIaLy, 3HIMATH MTOKa3H MPUIALY;

T) YMIHHA 00pobaamu pe3yibmamu eKcnepumenny, OOUYUCIIOBATH 3HAYEHHS BEIUYMH, 3HAXOIUTH

NMOXUOKHM BUMIpIOBaHb, CKJIAJaTH TAaOJIUIIl Ofep)KaHUX JaHMUX, FOTYBAaTH 3BIT PO MPOBEACHY POOOTY,

3anMcyBaTH 3HAYCHHS (DI3MUHUX BEJIMYHMH y CTAHIAPTU30BAaHOMY BUTJISL TOIIO;



N) VMIHHA [HmMepnpemygamu pe3yibmamu eKcnepumeHnmy, OIWCYBaTH CIOCTEPE)KyBaHI SBUIIA

MIPOIIECH, 3aCTOCOBYIOYM (PI3MUHY TEPMIHOJIOTIIO, MTOIaBATH PE3YJIbTATH Y BUTJISAAI (OPMYIT 1 PIBHSHbD,

BCTaHOBJIIOBAaTH (DYHKIIOHANBHI 3alIe)KHOCTI, OyAayBaTH rpadiku, poOUTH BHUCHOBKM HpO 3[iHiCHEHE

JOCIIJIKEHHS BIAMOBIAHO J10 MTOCTABJICHOT METH.

VY pe3ynbTati MpoBeeHHs J1a00paTOPHUX 3aHITh CTYIEHTH MOBUHHI:

3HamMu:

— METOJY EMIIIPUYHOTO Mi3HAHHS 00’ €KTUBHOI A1MCHOCTI,

— CYTHICTB 1 METOJIM peai3amii eKCIiepUMEHTY;

— (i3uyHi BeaTu4MHM, 1X Kiacudikaiiro; oMuHUL (PI3MYHUX BEIMYHH, iX KiIacHdikallito;

— OCHOBHI METOJM BUMIpIOBaHb y (i3uiii;

— XapakTep 3MiHH MOXUOOK BUMIPIOBAHb 1 METOJIU IX OLIIHOK;

— OCHOBHI IIPaBMJIa BUKOHAHHS MaTEeMaTUYHUX OTEpalii 3 HAOIMKEHIMHU YHACITAMU;

— OCHOBHI IIpaBuiia TpaigyHOro MOJAAHHS PEe3yIbTaTiB €KCIIEPUMEHTY;

— BUMOTH JI0 NUTaHb OXOPOHM Ipalll 1 TEeXHIKM Oe3Meku Mg yac podboTH y (i3MuHUX JabopaTopisx
BUIIOT'0 HABYAJIBHOTO 3aKJIadYy;

emimu.:

— POBECTH OLIHKM 1 peani3yBaTM ONTHMAajbHI YMOBU THPOBEIEHHS (I3UYHOTO EKCIIEPUMEHTY,
BUKOHAHHS JIaOOpaTopHOi poOOTH;

— BUKOHATH OIIIHKM TOXMOOK PE3yJbTaTiB EKCIEPUMEHTY, TpadidyHO TOJATH PE3YJIbTATH
EKCIIEPUMEHTY;

— CKJIACTH KOPOTKE pe3loMe TI0 KO’)KHOMY 3aBJIaHHIO Ta B I[IIOMY IPO BUKOHAHY J1abopaTopHy poOoTY;

— MPOBECTH aHaNI3 BUKOHAHHS JJa00paTOpHOT poOOTH, HAITMCATH 3BIT Ta BUCHOBKH IPO 11 pe3yabTaTy;

— JIaT¥ XapaKTePUCTUKY Cy4acHOTO (i3MYHOTO 00JaHAHHS Ta MPHIIAIiB; KOPUCTYBATHCS JTOBIIKOBOIO
JiTepatyporo; — 3abesnedyBaTH Oe3leYHE BUKOHAHHS 3aBlIaHb JIAOOPATOPHUX POOIT 1 (Pi3udHmX
MPAKTUKYMIB.

BinmoBigHO 10 OCBITHBOI MpoOrpamMu, BHUBYEHHA AUCLUHUIUIIHM cOpuse QOPMYBaHHIO ¥y
3100yBaviB BUIIOi OCBITH TAKMX KOMIETCHTHOCTEH:

IIporpaMHi KOMIIETEHTHOCTI

InTerpanbna komnereHTHicTh (1K)

31aTHICTh PO3B’SI3yBaTH CHEIlali30BaHl MPaKTU4YHI 3aBAaHHS B OCBITHIM ramysi, 1o nependadae
3aCTOCYBaHHS KOHLENTYaJIbHUX METOAIB OCBITHIX HayK, NpPEIMETHUX 3HaHb, I1HTErpauii
npodeciiHUX Ta HAyKOBO-TOCITITHUIIPKUX 3HAHb 3 (PI3MKU Ta aCTPOHOMII 1 iIHPOPMATHKH, METOTUKH
iX HaBYaHHA 1 XapaKTEePU3YEThCSI KOMIUIEKCHICTIO Ta HEBU3HAUYEHICTIO YMOB Oprasi3allli OCBITHbOI'O
IpoIlecy B 3aKJajiax 3arajbHol cepeIHbOl OCBITH.

3aranabHi komneTeHTHOCTI (3K)

3K1 31aTHICTh 0 aOCTPAKTHOTO MHUCJICHHS, aHalli3y Ta CHHTE3Y, /10 3aCTOCYBAaHHS 3HAHb y
NPaKTUYHUX CUTYAIisIX.

3K2 3HaHHS Ta PO3yMiHHS NpeAMeTHOT 00acTi Ta mpodeciifHoT NisIbHOCTI.

3K4 31aTHICTh OpIEHTYBATHUCS B 1H(POPMAIIITHOMY POCTOPI, 3A1MCHIOBATH MOUIYK 1 KPUTHYHO

OLIIHIOBATH 1H(OpPMALIit0, ONIEPYBATH HEIO B MPOQECiitHii AisTBHOCTI.

3K12 31aTHICTH BYUTHUCS 1 OBOJIOIBATH CyYaCHUMH 3HAHHSMU.




®axoBi KoMIIeTeHTHOCTI cneniaabHOCTi (PK)

@K1 3/1aTHICTh TIEPEHECEHHs CHUCTEeMHM HAyKOBHMX 3HaHb Yy TNpodeciiiHy AiSUIBHICTH Ta B
TUTOIIMHY HaBYAJIBHOTO MPEIMETY.

dK4 3natHicTe (opMyBaTH 1 po3BHBATH B 3700yBauiB OCBITH KJIIOYOBI KOMMETEHTHOCTI i
HACKpi3HI BMiHHS, BHM3HaueHI JEpKaBHUMHU CTaHIAapTaMu OCBITH; 3IMCHIOBATH
iHTerpoBaHe HaBYaHHS 3700yBauiB OCBITH; AOOMpATH i BUKOPHUCTOBYBATH CydYacHi i
e(eKTHUBHI METOJMKH 1 TEXHOJIOT1] HaBYaHHS, BUXOBAHHA I PO3BUTKY 37100yBadiB OCBITH;
(dbopMyBaTH LIHHICHI CTABJIECHHS B 3100yBaviB OCBITH, PO3BUBATH KPUTUYHE MUCIICHHSI.

daxoBi (MpeAMeTHI) KOMIIETEHTHOCTI

K1 3aTHICTD TOSCHIOBATH NMPUPOAHI SBUINA 1 TEXHOJIOTIYHI MPOIECH HAa OCHOBI (Hi3MYHHX
3aKOHIB, TEOpid, KOHIEMIiN 13 3aCTOCYBaHHSM BiJMOBIIHMX MAaTEMAaTUYHHUX METOJIB 1
KOMIT FOTEPHUX MOJIEIIEH.

K2 3/1aTHICTh OPraHi3oBYBaTH Ta 3[1MCHIOBATU JOCIIIHULBKY ISUIBHICTH Ta (POPMYIIOBATH
JTI0Ka30B1 BUCHOBKH Ha OCHOBI OTPUMaHOi iH(opMariii.

IIK3 31aTHICTh BHOKPEMJIIOBATH ICTOTHI O3HAKM OCHOBHHMX OJMHHUIIb HABYAJIBHOTO 3MICTY
Kypcy  ¢i3uku:  (Qi3UYHOrOo  sBWINA, BEJIMYUHHM, 3aKOHY, (Qi3umdHOi  Teopii,
dbyHIaMeHTaNbHOTO  (I3UYHOTO  EKCIIEPUMEHTY, (PI3MUHOTO TMpUIadAy, TEXHIYHOTO
IPUCTPOIO Ta MoJeNl; OOIPYHTOBaHO OOMpaTH Ta 3acTOCOBYBAaTH METOAM M 3acolu
HABYAHHSI, BIAMOBITHUI TUAAKTUYHUAN MaTepial s X MOsICHEHHS.

K4 31aTHICTh IJIaHyBaTH, OpraHi3oByBaTH Ta 3/1MCHIOBAaTH HaBYaJbHUHA  (Pi3UUHUIN
eKCTIEPUMEHT BiTIOBITHO 10 METOJUKH 1 TEXHIKH IPOBEICHHSI.

K5 3naTHICTh PO3B’s3yBaTW 3adadi 3 (i3MKM W acTpoHOMIi PI3HOrO PIBHS CKIAJHOCTI Ta
HaBYaTH YYHIB IX pO3B'SI3yBaHHIO PAalliOHAIEHIMHU METOaMHU.

3. MIEPEAYMOBH /IS BABUEHHSA HABUAJIbHOI TUCIIUILITHUA

IlepenymoBaMu BUBYEHHS HaBYaJbHOI AMCHUIUIIHM «3aranbHa ¢i3uka (Enexktpuka i
MarHeTu3M)» € BOJIONIHHS Oa30BMMH 3HAaHHSAMU 3 MaTeMaTHKH 1 (I3UKM  3TiIHO Tporpam
3araJbHOOCBITHROI CEpEIHBOI IIKOJIM Ta OMAHYBAaHHS TakuxX HaBuanbHUX nucuuiutid (HI) ocBiTHROT
nporpamu (OIT):

MareMaTHUHUH aHai3

AHajiTHYHa TeOMeTpis 1 BHIIA anredpa

3aranbHa Qizuka (Di3uyHI OCHOBU MEXaHIKH)

MonexkynsipHa ¢izuka

4. OUIKYBAHI PE3YJbBTATU HABYUAHHS
BinmoBigHo 10 ocBiTHBOI mporpamu «®izumka. IndopmaTukay, BUBYCHHS HABUAIBHOI JUCIHILTIHU

MOBUHHO 3a0€3Me4YuTH JOCATHEHHS 3/700yBayaMH BHILOi OCBITM TaKHMX HPOrpaMHUX pPE3yJbTaTiB
napuanss (IIPH):

IIporpamui pe3y1bTaTH HABYAHHA

Ilpozpamni pesyromamu naguanna (PH), cninoni ons écix npeomemnux
cneuianvHocmei




PH7 | JleMoHCTpye 3HaHHS OCHOB (pyHIaMEHTAIBHUX 1 MPUKIIAJHUX HAYK (B1AMOBITHO 0
MIPEIMETHO] CIIEIialIbHOCTI ), OTepye 0a30BUMHU KAaTETOPISIMU Ta MOHATTIMHI
IPEeIMETHOT 00J1aCTi CHENiaJIbHOCTI. .

PH 9 3acTocoBye cydyacHl 1H(QOpMaliiiHO-KOMYHIKAIiiHI Ta UHU(pPOBI TeXHOIOrl Yy
npodeciiiHii AisUIbHOCTI.

PH 10 | JIeMOHCTpy€e BONOAIHHS CY4aCHUMHU TEXHOJIOTISIMU MOIIYKY HayKOBOi 1H(opMaii 1uis
CaMOOCBITH Ta 3aCTOCYBaHHA 11 y mpodeciiHiil NiIbHOCTI.

Ilpozpamni pezynomamu naguannsa 013 npeomemuux cneyianrvnocmeit (IPH)

MPH1 | Knacudikye i1 TOSCHIOE OCHOBHI NOHSTTS, 3aKOHH, TEOpii, 3arajbHy CTPYKTYpY,
MpEeAMET 1 METOIN JOCTIKeHHS (DI3UKH, aCTPOHOMIi Ta METOJIUKH iX HaBYAHHS, MICIIC

MPH 2 | Ananidye (i3uyHi SBUIIA i TPOLIECH HA OCHOBI (PI3UYHUX 3aKOHIB, TEOPil, MPUHIIUIIIB,
13 3aCTOCYBAaHHSIM BIMTOBITHUX MAaTEMaTHYHUX METO/IIB.

ITPH 3 3IHCHIOE eKCIIEPUMEHTAIIBHY iSTIBHICTD 3 (Di13UKH, OPTaHi30BYE Ta MPOBOANUTH
(b13MYHMN eKCTIEPUMEHT B OCBITHBOMY ITPOIIEC.

IIPH 4 JleMOoHCTpye BMIHHS pO3B’3yBaTu TUIOBI 33a4l 3 pI3HUX po3AUIIB (Pi3uKU Ta
aCTPOHOMIi, YITKO i parioHaJIbHO MOSACHIOE 1X PO3B’SI3KH

IIPH 5 Busnauae, oI1iHIOE Ta IHTEpPIIPETYE 3MICT 1 OCOOIUBOCTI PI3HUX BU[IB MO3aKIACHOI Ta
MO3aIIKIIPHOT POOOTH 3 (I3UKM Ta acTPOHOMIi, 3aCTOCOBYE Cy4dacHI METOAM W

MPH 6 | /lemoHCTpye BOJOIIHHSI OCHOBAMHU HAYKOBHX JIOCIIIKEHB; OPraHi30BYe HaBYAIBbHO-
JOCTIAHUIIBKY AiSUTBHICTD YUHIB.

5. 3ACOBU JIATHOCTUKHU TA KPUTEPII OLIIHIOBAHHS
PE3YJbTATIB HABUAHHS
3aco0u OuiHIOBAHHS Ta METOIM IeMOHCTPYBaHHS Pe3yJ/bTATiB HABYAHHS
[TizcymKoBHM 3aCO0OM OIIIHIOBaHHS PE3yJbTAaTiB HaBUAHHS 3 JAMCUUIUIIHU «3arajbHa ¢izuka

(EnexTprika i MarHETH3M)» € €K3aMEH.

MeTtoaaMu 1eMOHCTPYBaHHS pe3y/IbTaTiB HABYAHHS 3 HABYAJIBHOI TUCIMILTIHH €:
BIJIMOBI/I1 1 BAKOHAHHS TECTIB HA MPAKTUYHUX 3aHATTSX;
BUKOHAHHS 1HAMBIIyaJIbHUX 3aBIaHb (PO3B’sI3Ka 3a/1a4) CAaMOCTIHHOT poOOTH;
BUKOHAHHS 3aBJJaHb MOJIYJIbHUX KOHTPOJIBHUX POOIT;
HiATOTOBKA /10 BUKOHAHHS J1a00paTOpHOI poOOTH Y poOOUOMY 30IIIHTI;
BIJITIOBi/Ii 1 BUKOHAHHS TECTIB MPU JAOMYCKY 0 BUKOHAHHS POOOTH Ha 1JaOOPATOPHUX 3aHATTAX;
- YiTKE BHMKOHAHHS BHMMIpIOBaHb;, 3aIMCIB y TaONMLAX 3 BKa3aHHIM pO3MIpHOCTEH (HI3MUHUX
BEJIMYHH 1 OL[IHKOIO ITOXHUOOK;
AKICTh O(DOPMIIEHHS 3BITY, Y TOMY YHMCJII BUKOPUCTaHHs MporpaMHux npoayktiB tuny Excel, Origin;
- BUKOHAHHS J0JAaTKOBUX 1HAMBIyaJbHUX 3aBAAHb;
3aXHUCT Pe3yNbTaTiB 1a00paTOpHOi pOOOTH;
pedepart 3 BIAMOBIASIMHU Ha MUTAHHS MIKIJIHHOTO KypCy Gi3UKH;
IpEe3CHTAIlisl pe3y/IbTaTiB BUKOHAHHS HaBUAIBHO-TOCIITHAIIBKOI pOOOTH CTY/IEHTA;
- BUCTYI Ha HAYKOBii KOH(EpeHLii CTYACHTIB (i3UYHOTO PaKyIbTETY.

@®opMH KOHTPOJIIO TA KPUTEPii OUIHIOBAHHSA Pe3yJbTATIB HABYAHHSA
DopMH TOTOYHOTO KOHTPOJIIO:
YCHE OMUTYBAaHHS Ta BUKOHAHHS TECTOBMX 3aB/laHb HAa MPAKTUYHHUX 3aHATTSX;



- TepeBipKa MiATOTOBKH O BUKOHAHHS JJa00OPaTOPHOI POOOTH Y poOOUOMY 30IIINTI;
- YCHE OIMTYBaHHS Ta BHUKOHAaHHS TECTOBHX 3aBIaHh NpPH JOMYCKY 10 BUKOHAHHS 3aB/IaHb
nabopaTopHHUX POOIT;
- TepeBipKa 1 3aXHCT 3BITy 32 BUKOHAaHY pOOOTY;
- BUKOHAHHS 3aBJaHb CAMOCTIHHOI poOOTH;
dopma MOYIBHOTO KOHTPOJIIO: CKIAJAETHCS 3 TOTOYHOTO KOHTPOJIIIO Ta OL[IHIOBaHHS

MOJYJIbHOI KOHTPOJBHOI poOotu. Popma MiACYMKOBOTO CEMECTPOBOTO KOHTPOJIIO:
KOMOiHOBaHa.
Po3nozin 6aniB, siki OTpUMYIOTH 3100yBadi BUIIOi 0cBiTH Moy 1
IloTo4He ouiHIOBaHHA TAa camMOCTiiiHa podoTa Buxkonanns | MoayiabHa Cyma
Jad. pooiT KP
T1 T3 T2 T4 T5 T6 T7 30 40 100
3 3 3 3 3 6 9
T1, T2 ... — Temnu
Monayas 2
IToTouHe ouniHIOBaHHS Ta caMocTiiiHa podoTa Buxonanns | MoayabHa Cyma
Jaa0. poodiT KP
T8 | T9 | T10 | T11 | T12 | T13 T14 30 40 100
4 4 4 4 5 5 4
T8, T9 ... — Temu
IToToyHe OWiHIOBAHHS BUKOHAHHS JIa0OPATOPHOI podoTH Cyma
E. B. J J12 JI3 Ji4 JIS JI6 J17 JI8 JI9 JI10 M1-30
10 5 5 5 5 5 5 5 5 5 5 M2 - 30
E. B. — enexrpuuni Bumiproanns; JI1, JI2 ... — mabopaTtopHi poOOTH (3MICTOBHI MOYIT)

Kpurepiii ouiHIoOBaHHA BUKOHAHHS, 0)OPMJIEHHS Ta 3aXMCTY J1a00paTOPHUX POOIT.

3a KOXHY JabopaTopHy poOoTy cTyaeHT Moxe orpumaru 100% MakcHManbHOI KiTBKOCTI
0aJtiB, BU3HAUEHOT JJIsl KOKHOI TeMH (J1abopaTopHOi poOoTH).

Kpumepii oyintosanns donycky i sukonants rabopamoproi pooomu (40% maxcumanoHoi
KinbKkocmi 0anie, U3HA4eHoi 01 KOAHCHOI memu (1abopamoproi pobomu).

[Tpu omiHIOBaHHI donycky BPaXxOBYETHCS PO3YMIHHS TOCIIIOBHOCTI BUKOHAHHS JabopaTopHOT
po0OTH, TIATOTOBKA OJIAHKY-3BITY Ta BMiHHS MOSICHUTH 3aKOHH 1 3aKOHOMIPHOCTI, IO TIepea0adaeThCs
JOCTIIUTH B 1a00paTOpHii poOOTi.

1. Touamxosuii pieenv (10% maxcumanvhoi Kitbkocmi 0anie, 6UHAYEHOI Ol KONCHOL
nabopamopnoi pobomu). CTyAEHT I€MOHCTPYE BMIHHS BUKOHYBaTH 4acTUHY JIaOOpaTopHOi poOOTH 1
JMIIe 3 JONOMOrOI0 BHKJIAJaya, IMOPYIIYe IOCHIIJOBHICTh BHUKOHAHHA pPOOOTH, BimoOpakeHy B
IHCTpYKIii, HE pOOUTH CAMOCTIITHO BUCHOBKH 32 OTPUMAHUMHU PE3yJIbTaTaAMH.

II. Cepeoniti pisenv (20% maxcumanvroi Kitbkocmi 0anie, uU3HAYEHOI 0N  KOMCHOL
nabopamopnoi pooomu). CTyneHT BUKOHYE POOOTY 3a 3pa3koM (IHCTpyKIi€ro) abo 3 JOHOMOIrO0
BUKJIa/la4ya, pe3yiabTaT POOOTH CTYICHTA J1a€ MOMIIMBICTH 3pOOMTH NPABMIIbHI BHCHOBKH a00 ix
YacTUHY, ITiJl YaC BUKOHAHHS pOOOTH JOMYIIEHI TTOMUIIKH.

I, JJocmamnuin pisenv (30% maxcumanvhoi kinbkocmi 6anis, SU3HAYeHOli ONsl KONCHOL
nabopamopnoi pobomu). CTyIeHT CaMOCTIHHO BHKOHY€ poOOTY B MOBHOMY 00CS31 3 TOTPHUMAaHHIM
HEOOXiJTHOI TOCIITOBHOCTI BUKOHAHHS JITOPUTMIB, HMPOBEIEHHS JOCIIAIB Ta BHUMIPIOBaHb TOWIO. Y



3BITI MPABWJIBHO 1 aKypaTHO BHKOHY€E 3allUCH, TaOJMIl, cXeMH, rpadiku, po3paxyHKH, CaAMOCTIHHO
pPOOUTH BUCHOBOK.

1V. Bucoxuui pisenv (40% maxcumanvhoi Kitbkocmi 6anie, 8usHaueHoi O/ KONCHOI 1abopamopHoi
pooomu). CTyneHT BUKOHYE BCl BUMOTH, MepeadadveHi JJjisl TOCTaTHHOTO PIBHS, BUKOHYE poOOTYy 3a
CaMOCTIHHO CKJIaJICHUM IUJIAaHOM, POOUTH aHAI3 PE3YNIbTATIB, PO3PAXOBYE MOXUOKH (SIKIIO TOTpeOye
3aBJlaHHs). BUIbII BHCOKHMM pIBHEM BBa)KA€ThCS BMKOHAHHS POOOTH 3a CaMOCTIHHO CKJIaJIeHUM
OpHTiHAIBHUM IIJIAHOM a00 YCTaHOBKOIO, IX OOIPYHTYBaHHSI.

Kpumepii oyintosanns oghopmnenns i saxucmy nabopamopnoi pooomu (60% maxcumanvroi
KintbKocmi 06anis, 8U3Ha4eHoi 0Jis1 KOJHCHOI 1abopamopHoi pobomiu)

[lpu owiHIOBaHHI 0ghopmaenus pezyrbmamis 1abopamopHux pobim (3BITy) BPaXxOBYETHCS OXAWHICTH
oopMIIeHHS, MTOTPUMAaHHS 3araJlbHONPHAHATHX BUMOT 0 O(OPMIICHHS TAaKOTO POJY TOKYMEHTIB,
JIOCTOBIPHICTh pe3yJIbTaTiB, TOIIO.

1. Ilouamxosuii pieenv (00 15% makcumanvroi Kintbkocmi 0anie, SU3HAYEHOI 0Nl KOMNCHOL
nabopamopnoi pooomu). TeopeTUUHUN 3MICT KypCy 3aCBOEHHM juiie ¢parMeHTapHO. Biamosinb
CTyJIEHTa MPHU BIATBOPEHHI HaBUAJIBHOI'O MaTepially eleMEeHTapHa, 3yMOBIIEHA HEYITKUMU YSBICHHSIMU
PO MPeIMETH 1 SBUIIA; AISUIBHICTD CTYACHTA 3A1MCHIOETHCS M11]] KePIBHULTBOM BHKJIajada. CTyIeHT 3a
JIOTIOMOT'O}0 BUKJIaJlauya OMHUCYE MOHSATTS, SBUILA, IPOLIECH TOIIO a0 iX YaCTHHHU y 3B’3aHOMY BUTJIAAIL
0e3 MOsICHEHHS iX CYTITEBUX O3HAK, HA3WMBA€ IOHATTS, SBUINA, NPOLECU; PO3PI3HIE MO3HAYCHHS
OKpEMUX BEJINYHH.

1I. Cepeonii pieenv (15% - 30% maxcumanvuoi xinekocmi 6anie, 6UHAYEHOI 015l KOMCHOL
nabopamopnoi pooomu). TeopeTUyHWd 3MICT Kypcy 3aCBOEHHUN 4YacCTKOBO. 3HAHHS HEMOBHI,
MOBEPXOBi, CTYIEGHT B MIJIOMy MpPaBWJIBHO BIATBOPIOE HABYANBHHUHA MarTepiaj, aje HeIOCTaTHbO
OCMHCIUICHO; 3HA€ OCHOBHI Teopii 1 ¢akTu, ymi€ HABOJWUTU OKpeMi BJacHI MpPHUKIAIA Ha
MIATBEP/DKCHHS TEBHUX JYMOK, ajieé Ma€ NpoOJeMu 3 aHajai3oM Ta (OPMYITIOBaHHSM BHCHOBKIB;
YaCTKOBO KOHTPOJIIOE BIACHI HaBYalbHI Aii, 3JaTHUI BUKOHYBAaTH 3aBAaHHS 3a 3pa3koM. CTyneHT
MO€ 31 CTOPOHHBOIO JIOMIOMOT'OI0 MOSICHIOBATH CYTh MOHSTh, SIBUIL, POIIECIB; BUIPABIATH IOMYyILEH]
HETOYHOCTI (BJIACHI, IHIIMX CTYACHTIB); BUSBIIAE €IIEMEHTAPHI 3HAHHS OCHOBHUX TOJIOKEHB (3aKOHIB,
HOHSATb, (HOPMYII).

II1. JJocmamnit pisenv (30?7 - 50% makcumanohoi Kinbkocmi 6anis, usHauenol ONisi KONCHOL
nabopamopnoi pobomu). TeopeTHIHHA 3MICT KypCy 3acBO€HO MOBHICTIO. CTyAeHT no0pe omaHyBaB
BUBYCHUH MaTepian, 3acTOCOBYE 3HAHHA Yy CTaHJAPTHUX CHUTYalisX, yMi€ TpOaHaNi3yBaTH W
cucTeMaTu3yBaTu 1H(OpPMallil0, CAMOCTIHHO BHKOPUCTOBYE TPAIUIIIIHI J0Ka3u 13 MPaBUIBHOIO
aprymenTaitiero. CTyIeHT ymi€ AaTH TPYHTOBHY BIJIOBIbr HA TOCTABJICHE 3aluTaHHA. Biamosiab
CTyJICHTa MOBHA, JIOT1YHA; PO3YMIHHS MOB’s3aHe 3 OJMHUYHUMH 00pazaMu, He y3arajibHeHe. Bomonie
NOHATIMHMM amapartoM. Jlomyckae He3HauHI HETOYHOCTI YU Herpyoi (akTHYHI HMOMMIIKH. YMie
BUNPABJIATH JOMyIIeH] MOMWIKH. CTYAEHT BUJIBHO BOJIOJII€ BUBYCHMM MAaTepiajoM y CTaHAAPTHHUX
CUTYaIlisIX, HABOJUTHh MPUKJIAAN WOTO MPAKTHYHOTO 3aCTOCYBAaHHS Ta apryMEHTH Ha ITiITBEPDKEHHS
BJIACHUX AYMOK.

1V. Bucoxuii pieenv (50% - 60% maxcumanvhoi xinbkocmi 6anis, 6usHaueHol Olisi KONCHOL
nabopamopnoi pobomu). TEOPETUIHUN 3MICT KypCy 3aCBOEHO MOBHICTIO. CTyIEHT Ma€ CUCTEMHI,
MOBHI, INIMOOKI, MIIHI, y3arajJlbHeHl 3HaHHS MPO MpPEIMETH, SBUIA, MOHSITTA, TEOpPii, iXHI CYTTEBI
O3HAaKH Ta 3B 30K OCTaHHIX 3 IHIIMMHU MOHATTAMH B 00Cs31 Ta B MEKaxX BUMOT HaBYaJIbHOI IIPOTpaMHu,
YCBIAOMJICEHO BUKOPHCTOBYE IX y CTaHIApTHUX Ta HECTAaHJApPTHUX CHUTYyalisiX. YMI€ CaMOCTIHHO
aHaJIi3yBaTH Ta 3aCTOCOBYBATH OCHOBHI ITOJIOKEHHS TeOpii JUIs BUPIIIEHHS HECTAaHAAPTHUX 3aBJaHb,
poOHUTH TpaBUIIbHI BUCHOBKH, NpuitMatu pimeHHs. CTyIeHT BUIBHO BOJIOJI€ BUBYEHUM MPOIPAMOBUM
MaTepialioM, YMIJIO IOCITYrOBYEThCS HAyKOBOIO TEPMIHOJIOTIEI0, BMI€ OMpPAlbOBYBAaTH HAyKOBY



iH(popMaIiro; BMi€ CAMOCTIHHO MOCTAaBUTH METY JOCHTIIKCHHS, 3HAXOAUTH HOBI (akTH, sSBUIIA, i7ei,
CaMOCTIHHO BHUKOPHUCTOBYBATH iX BIAIMOBIJHO O IOCTAaBJICHOI METH, BKa3ye IUIIXM ii peaizarii;
pOOUTH aHali3 Ta BUCHOBKHU.

JlaGopaTopHMii TPAKTUKYMYy 3apaxOBYEThCS CTYACHTY, SIKIO BIH IOBHICTIO BHKOHAaB BCi
3aBIaHHs J1A00pPaTOpHUX POOIT, OGOPMHUB iX MPOTOKOIHM, BUIPABUBIIM TPH I[HOMY MOKJIHMBI
3ayBa)XCHHsI KEpIBHHMKA 3aHATTS 1 3aXUCTUB BCi MependadeHi iHAWBIAyalbHUM HaBYAJIBHUM ILIAHOM
n1abopaTopHi pOOOTH.

3aranpHa KUTbKicTh OamiB 3a 2 monyniB craHoBuTh 200 OamiB. Pe3ynbpTyroue micyMKOBE
OLIIHIOBaHHS 3aCBOEHHSI HAaBYAJILHOT'O MaTeplany (ToOéT0 3a Kypc B IIOMY) BHU3HAYAETHCS SIK
IHTETpOBaHA OIlIHKA 3aCBOEHHS BC1X MOJYJIB 1 KUTbKICHO JOPIBHIOE CyMi 0ajiiB, OTPUMAaHKX 32 KOXHHMA
MOJTyJ1b, TIOJTIICHA Ha 2.

KPUTEPII OIIHIOBAHHSA
mIACYMKOBOI'O CEMECTPOBOI'O KOHTPOJIIO

Ominku “BigMiHHO” (A) 3aciIyroBye CTYyIEHT, SIKHH BHUABHUB BceOiuHE 1 TTTMOOKE 3HAHHSA
pOTpPaMoOBOr0 MaTepially, BMiHHS BUIBHO BHKOHYBAaTH 3aBJaHHS, NepeadadyeHi MporpaMoro, 3acBOiB
OCHOBHY 1 O3HAallOMHBCS 3 JIOJaTKOBOIO JIITEPATypOr0, po3yMmie€ B3aeMo3BLS30K TI'OJOBHUX MOHSATH
JTVCUUIUIIHY Ta X 3HAYEHHS U1 MailOyTHROT ipodecii.

Omninku “myxe nodpe” (B) 3aciayroBye CTyneHT, 110 BUSBUB IMOBHE 3HAHHS IPOTPaMOBOTO
MaTepially, YCHIITHO BUKOHYE TepeadadeHi MporpaMor0 3aBIaHHS, 3aCBOIB OCHOBHY JIiTEpaTypy,
PEKOMEHIOBaHY MPOTPaMOI0, BUSBUB CHCTEMATHYHHN XapaKTep 3HaHb 3 NUCIHIUIIHM 1 3AaTHUHA 10 1X
CaMOCTIHHOTO ITONIOBHEHHSI, aJI€ ITiJ1 Yac BiJMOBI i JOIMYCTHB HE3HAYHI HETOYHOCTI.
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Oninkn “ mobpe” (C) 3acimyroBye CTYACHT, IO BHUSBUB IIOBHE 3HAHHSA MPOTPaMOBOTO
Marepiaiay, YCIHIIIHO BUKOHYE MependadeHi Mporpamor0 3aBlaHHS, 3aCBOIB OCHOBHY JIITE€paTypy,
PEKOMEH/IOBaHY TIPOTPaMOI0, BHSIBUB CUCTEMATHYHHUK XapaKTep 3HaHb 3 JUCIUILTIHA 1 3MaTHHHA 10 1X
CaMOCTIHHOTO MTOMIOBHEHHSI, aJI€ ITiJ1 Yac BiMOBI/I JOITYCTHB HETOYHOCTI 1 TOMUJIKH.

Omninku “3a70BibHO” (D) 3acIyroBye CTYIEHT, IO BUSBHUB 3HAHHS OCHOBHOTO IPOTPAMOBOTO
Marepianay B 00cs31, HEOOXITHOMY JUIsl TIOAJBIIOTO HAaBYaHHS Ta MalOyTHROT poOoTH 3a mpodeciero,
BMi€ BHUKOHYBAaTH 3aBJaHHS, IepeadadeHi Mporpamoro, 3HAHOMHKA 3 OCHOBHOIO PEKOMEHIOBAHOIO
JiTepaTyporo. Ik mpaBuiIo, OLIHKA “3a/I0BUIBHO” BUCTABISETHCS CTYIAEHTAM, 110 JOMYCTUIN MOMIIKH
y BIJIMOBiAI Ha €K3aMEHI Ta MPH BHUKOHAHHI €K3aMEHAIlIMHUX 3aBJaHb, ale sKi BOJOJIIIOThH
HEOOX1THUMHU 3HAHHSAMH JUIS iX YCYHCHHS.

Oninku “moctatHro” (E) 3aciayroBye CTyJEHT, IO BUSBUB 3HAHHS OCHOBHOTO IPOTPaMOBOTO
MaTepiany B 00csi31, HeOOX1THOMY JUIsS TTOAANBIIOr0 HAaBYaHHS Ta MalOYyTHBOI poOoTH 3a mpodeciero,
BMi€ BUKOHYBaTH 3aBJaHHs, NepeadadeHi Mporpamoro, 3HaAHOMHUH 3 OCHOBHOIO PEKOMEHIIOBAHOIO
JiTepatyporo. SIK mpaBuiO, OLIHKA “JOCTaTHBO  BUCTABISIETbCS CTYIAEHTAM, IO JONYCTWIH TpyOi
MMOMUWJIKK y BIJIOBIJI Ha €K3aMEHI Ta MPU BUKOHAHHI €K3aMEHAIlIMHUX 3aBJllaHb, ajie SIK1 BOJIOMIIOTH
HEOOX1THUMHU 3HAHHAMH JUIA iX YCYHEHHS 3a JTOTIOMOTOI0 BUKJIa1aya.

Omninka “He3anoBibHO” (FX) BUCTaBIAETHCS CTYACHTY, KU BHUSBHUB CYTTEBI NMPOTAJIMHHU B
3HAHHSIX OCHOBHOTO IIPOTPaMOBOTO MaTepiany, JOMYCTHB NPHUHIMIIOBI TIOMHJIKM Yy BHKOHAHHI
nependavYeHrux mporpamoro 3aBaanb. CTyneHTH, ki He 30sBummcs Ha exk3aMeH 0e3 TOBaKHUX MPUYHH,
BBXKAIOTHCS TAKUMHU, 1110 OJIEP>KaIH HE3aI0BIIbHY OLIIHKY.

Ominka “HenpuitaaTHO” (F) BUCTAaBNSAETBCA CTYIEHTY, HE BUKOHAB IOBHICTIO TUIaH HAaBYAJIBHOT
JUCITUTUTIHA, BUSIBHB CYTTEBI NIPOTAJIMHU B 3HAHHSIX OCHOBHOTO ITPOTPaMOBOT0 Martepiaiy, JOIMyCTHB



MIPUHIIUIIOB] TOMUJIKY Y BUKOHAHHI Mepe0adeHNX MpOorpaMolo 3aBJiaHb, HE BUSBUB 3HAHHS OCHOBHOTO
MIPOrpaMoOBOTO MaTepiary B 00cs3i, HEOOXITHOMY ISl TIOAJIBIIIOT0 HAaBYaHHS Ta MalOyTHBOI POOOTH
3a npodeciero.

3a pesynbTaTaMd PEUTHHTOBOTO KOHTPOJIIO 3HAHb CTYJEHTIB, J03BOJSETHCS BHCTABIICHHS
3QJIIKOBOI BIIMITKH “‘3apaxosano’” abo eK3aMeHaIliiHO1 OIiHKM (03 CKIIalaHHs 3aJIiKy UM €K3aMeHY) 13
BIZINOBIHOKO oOIiHKOI0 3a cuctemoro ECTS y Bumaaky HaOopy KiTbKOCTi OaiiB, IO BiJIOBIJAE
MiHiIManbHIHN omiHmi E 3 koxHOro Momayns. [Ipu mpoMy migcyMKoBa OIliHKa MOKe OyTH BU3HAuU€HA SIK
IHTerpoBaHa OIIIHKAa 3aCBOEHHS BCiX TE€M 1 KUIBKICHO JOPIBHIOE CyMi OalliB OTpUMaHHX 33 KOXKEH
MOAy/h 3 BaroBuM kKoedimieaTom 0,5 ta BpaxyBanHsa oiinka HJIPC Ta pedeparty 3a mkiapHUN Kypc
¢i3uku. CTyJEHT Ma€ MPaBo MiIBUIINATH OIIHKY 3a cuctemoro ECTS, ckimagatrouu 3amik abo eK3aMeH.

OCHOBHI IIOJIO’KEHHS PEUTIHTOBOI CUCTEMM OIIHKY 3HAHb CTYJIEHTIB
PI3BUYHOI'O PAKYJIBTETY YXKHY 3

1. PefiTUHr - Lle KOMIUIEKCHHM IOKa3HHUK YCIIIIHOCTI CTYJEHTa, PiBHA HOro 00i3HAHOCTI B
npeaMeTi, o BHBYAEeThbCA. Lleil MOKa3HMK XapakTepu3ye SKICTh 3HaHb, CUCTEMAaTHYHICTh B POOOTI
CTyJIeHTa, HOTO TBOPYICTh, AaKTUBHICTh 1 CAMOCTIHHICTb.

2. MakcumanbsHa cyma OaiiB 3a BCi BUAM poOIT (MpaKTU4HI, KOHTPOJIbHI, CAMOCTIi{HE BUBYCHHS,
KOJIOKB1YMH, TIJICYMKOBHM €K3aMeH) 3 Kypcy cTaHoBUTH 100 Oamu

3. 3a KO’)KHY BHKOHAHY 1 3aXMIICHY JIa0OpaTopHy poOOTY BUCTABISAETHCA MaKCHUMaJIbHA KUIbKICTh

0aniB, BU3Ha4YeHa JUIsI KOXKHOI J1abopaTtopHoi poboTH. [Ip 11bOMy BpaxoBYEThCS PE3YNbTAaTH AOMYCKY
710 BUKOHAHHSI 3aBJlaHb, SIKICTb OJIEP’KaHUX PE3yNbTaTiB Ta 0POpMIIeHHSI pOOOTH, pO3yMIHHS (PI3UYHOT
CyTi JOCJIPKYBAaHUX SIBUII, BMIHHS KOPUCTYBATHCh (PiI3MYHUMH MPUIIAJAMH Ta 3aXHUCT POOOTH 3T1THO
HaBE/IGHUX BUMOT y NYHKTI «OIiHIOBaHHS OKPEMHUX BUAIB HABYAJIBHOI pOOOTH 3 TUCLMILIIHW» IS
(b13UYHOTO MPAKTHUKYMY.

4. Bukiiazadi MOKyTh BCTAHOBJIIOBAaTH 3a0XOYYyBaJIbHI Oalld 32 aKTHMBHY y4acTh B OOTOBOPEHHI
TEOPEeTUYHOI0 MaTepialy Ta B pPO3B'I3KYy 3ajad, TBOpYE BHUKOHAHHS 3aBJaHb, 3a JOAATKOBY
1HAMBIyaIbHY pOOOTY, sIKa CIpUsE MOTIMOICHOMY BUBUEHHIO KypCy (MiAroTOBKa pedeparis, ydacTb B
CTY/ICHTCHKUX OJIIMIIia/iaX, HAYKOBUX KOH(EpeHIisX, KOHKYypcax HayKOBHUX poOIT, aKTHBHA poOOTa B
HAyKOBUX T'ypTKaxX, IyOJiKaIlis craTeil), oJHaK 3aJibHa cCyMa OaiiB Kypcy Ta BIAMOBIAHOTO (pi3MUHOTO
IPAaKTUKyMY HE MO’K€ IIEPEBUILYBATH MAKCUMAJIbHY CyMy 0alliB, BU3HaueHy B 1.2 Ta 11.3.

5. TakuM YUHOM, PEUTHHT - IIe cyMa HaOpaHUX CTYJEHTOM OalliB B MEPIIOMY CEMECTPi 2-TO KypCy
3a pi3HOOIYHY JMisUIBHICTH B ONAHYBaHHI TUCHUILTIHOW "3aranbHa ¢izuka (Enekrpuka i marnetusm)" i
BIJIMOBIAHUM (PI3SUYHUM MPAKTHUKYMOM, SIKa BUCTYIIA€ YHCEIbHUM MOKAa3HUKOM SIKOCTI Horo pobotu B
MOPIBHSHHI 3 MAKCHMAJIBHO MOYKJIMBOIO KIJTBKICTIO OaJTiB Ta pe3ybTaTaMu OJTHOKYPCHUKIB.

6. [Inst mepeBoy KinbkocTi HaOpanux 6aniB B ominky ECTS (€Bpormeiicbka cucteMa TpaHchepy
KPEIUTIB) BUKOPUCTOBYIOTh HACTYITHY CUCTEMY:

Origka 3a ExBiBaseHT OLIHKHA
100-6anpHOIO | OmiHka XapakTepucTuka ; .

3a I’ ITHOATTLHOIO 3aniku
IKaJIOI0 ECTS

KO0 (€K3aMEHH)
90-100 A Binminno Binminno -5 3apaxoBaHO
82 -89 B Hyxe nobpe Hobpe - 4 3apaxoBaHO
74 -81 C Hobpe Hobpe - 4 3apaxoBaHO
64- 73 D 3a10BUIBHO 3a10BUIBHO - 3 3apaxoBaHO
60 - 63 E JocTaTHbO 3a10BUTBHO - 3 3apaxoBaHO




35 - 59 FX He3amoBijIbHO 3 MOKIIMBICTIO He3a10BI1bHO - 2 He3zapaxoBaHno
nepecKIaaHHs
F HenocratHbo 3 000B’13K0OBUM . HezapaxoBaHo

0-34 HesanosinsHo - 1

MOBTOPHUM HaBYAHHSIM

6. MIPOT'PAMA HABYAJILHOI JTUCLHUILJITHA
6.1. 3MicT HAaBYAJILHOI TUCIUILTIHA
Monyas 1.

3microBHui Moayab «EnekTpocTaTuka»

Tema 1. Iocriiine exekTpuyHe noJie. [Ipenmer i 3apnanHHs Kypcy. OCHOBHI €Tany PO3BUTKY
BYCHHS PO €JIEKTPHUKY 1 MarHeTu3M. Enexrpusanis Tija. MikpockomniyHi HOCIT 3apsaiB. Enemenrapauit
3apsii Ta WOro iHBapiaHTHICTh. 3akoH 30epekeHHs 3apsmy. 3akoH Kysona.. ExcnepumenranbHa
nepeBipka 3akony Kymona. Meton Kesenpima.. HanpykeHiCTh 1 MOTEHIIIA) €IEKTPUIHOTO TOJISI.

Tema 2. Teopema I'ayca. Teopema [ayca Ta ii 3acrocyBanHs. [(udepenuiansHa ¢opma
Teopemu ['ayca. 3HaXOKEHHS TTapaMeTpiB JIEKTPUUHOTO MO 3 BUKOPUCTAHHAM 3akoHY Kynona ta
TeopemHu [ayca.

Tema 3. IlpoBinHMKM B ejeKTpocTaTHYHOMY mnoJi. Po3moxin  3apsaiB Ha NOBEpXHi
npoBigHuka. [lone moOnM3y moBepXHI MPOBITHUKA. 3aJEKHICTh MOBEPXHEBOI T'YCTHHU 3apsiiB Bif
KpuBU3HU MoBepxHi. CTikaHHA 3apsAfiB 3 npoBigHuka. [loTeHmian nposinHuka. MeTaniyHuil ekpas.
€MHICTb BiIOKpeMIJIEHOTO IpoBigHuKa. CucteMa npoBinHUKiIB. KonaeHcaTtopu Ta ix eMHICcTh. [IoHATTS
IIPO METOJI 300pakeHb ISl PO3B’A3KY NEAKHX €JIEKTPOCTaTUYHHMX 3a/ad.

Tema 4. [lieleKTPUKH B eJeKTPOCTATHYHOMY MoJi. MonekylnsipHa KapTHHA MOJSIpU3alii
nienekTpukiB. Enextpuunuii qunons. KinbkicHa xapakTepuCTHKa MOJSIpU3alii — MOJISIPU30BaHICTb.
BrnuB mnonsipusanii  Ha enekTpuuHe moje. 3B’sA3aHi 3apsaau. Teopema layca mpu HasiBHOCTI
JieneKTpukiB. EjexTpuuHe 3MilIeHHS, AieJICKTPUYHA MPOHUKHICTh. 3aJOMJICHHS CHJIOBHX JIIHIM Ha
MEXI1 po3ily AieneKkTpukiB. HemomspHi Ta MONApHI TIENEKTPUKH 1 3aJEXKHICTh iX AieIeKTPUYHOL
CHPUHHATIUBOCTI BiAg TemnepaTypu. OCHOBHI BiIOMOCTI NPO CETHETOENEKTPHUKH, I’ €30€JIEKTPUKH,
MiPOENIEKTPUKH Ta EIEKTPETH.

Tema 5. Eneprisi Ta cujiu B ejieKTpocTaTHYHOMY moJi. EHepris B3aemonii AMCKPETHUX
3apsAiB  Ta TPU HENepepBHOMY pO3MOALT 3apsaniB.. Biacha enepris. O6’eMHa rycTHHa eHeprii
enekTpuyHoro mnois. Enepris numnonst B 30BHIMIHbOMY 1oJdi. Cuig, IO JiIOTh Ha TOYKOBHUH 3apsij,
JIUTIOJNB 1 HETIEPEPBHO PO3IOAITICHUN 3apsil.

3microBHui moayab 2. IlocTiiinuii enekrpuununii ctpym. EjnexkrponposinnicTs

Tema 6. Ilocrilinmii enekTpuuynmii crpym. Cuna 1 ryctuHa crpymy. CTOpoHHI
eneKTpopyuriiHi cunu. Omip mpoBigHUKIB,. 3akoH OMa. PoboTa i moTykHicTh cTpyMmy. 3akoH J[xoyis-
Jlenna. enextpuune kojo maudepeniianbHa dopmu 3akoHiB Oma Ta J[xoynsa-Jlenma. Posramyskeni
minial koma. IlpaBwma Kipxroda. Kgaszictamionapui crpymu. [Ipomecu 3apsiaku 1 po3psiaku
KOH/ICHCATOpaA.

Tema7. Enexkrtponposianicts. Ilpupoma HociiB 3apsay B wmeramax. Kiacuuna  Tteopist
€JIEKTPONPOBITHOCTI Ta il TPYAHOIIl. 3aJIEKHICTh €JIEKTPONPOBIAHOCTI METANIB BiJl TEMIEPATypH.
SBumie HaampoBigHOCTI. BucokoTemmnepaTypHa HaanpoBiaHicTh. [IOHATTS po 30HHY TEOPit0 TBEPAUX
Ti1. Po3IenseHHs eHepreTHYHUX PIBHIB 1 YTBOPEHHS €HEPreTHUYHUX 30H. EHepreTHyHi 30HU METalliB,



HaITIBIPOBIIHUKIB Ta 130JATOPiB. BiacHa mpoBigHICTh HAMBIPOBIAHKKIB. J[ominikoBa (eJeKTpoHHA 1
nipkoBa) mpoBigHicTe JloHopm 1 akmenTopu. TemmepaTypHa — 3aJ€XKHICTh  IPOBIIHOCTI
HamiBIPOBiIHUKIB. KOHTakTHa pi3HUIM MOTeHIianiB. Bumpsmisioua i HamiBIPOBIAHUKOBOTO
KOHTakTy. HamiBnpoBiguukoBuii  nmiox 1 TpaHsuctop. IIOHATTS 1po  MIKPOETIEKTPOHIKY.
TepmoenexTpopymriitHa cuna, epextu IlensTs’e 1 Tomcona. [IpoBigHICTh HEMETANIYHUX TBEPIUX TLIT —
€JIeKTpOHHA, 10HHa Ta 3MilIaHa. MexaHi3M eJIeKTPOIPOBIIHOCTI E€JIEKTPOJIITIB Ta 3aJeXHICTbh
€JIEKTPOTPOBITHOCTI Bix Temmeparypu. Enextponis. 3akonu ®apanes. EnexrponpoBigHicTh rasis.
Ionizamis Ta pexomOiHaris i0HiB. loHHa naBuHa. OCHOBHI THIH ra3oBoro pospsay. [linasmoBuii cran
pedoBuHU. [IOHATTS PO BUCOKOTEMIIEpATYpHY I1a3My. TepMoeneKTpoHHA eMicis Ta 11 BUKOPUCTaHHS
y BAKyYMHUX Ta Ta30HAMIOBHEHUX MPHUIIaaxX

Mopyas 2.

3micTroBHU Moayab 3. MarHeTusm.

Tema 8. CranioHapHe MarHiTHe moJie. 3aKOH B3a€MO/Iii €IEMEHTIB CTPYMY (3aKOH AMIiepa).
3akon bio-Caapa-Jlamnaca. BekTopu HanpyKeHOCTi Ta iHAYKII MarHiTHOTO IOJIA B CTaIllOHAPHOMY
Bumnaky. Cuna Ammnepa. Cuna Jlopennia. MaraiTHe moJjie mpsiMOJIIHITHOTO MPOBITHHAKA 3 CTPYMOM.
BuxpoBuii xapaktep Mar"itHoro mnois. LIMpKynsiis HampyK€HOCTI Ta MOTIK 1HAYKLIi MarHiTHOTrO
noJisi. MarHiTHe ToJie cojieHoina, Topoina. KoHTyp 3 cTpyMOM y MarHiTHOMY ITOJTI.

Tema 9. MarniTHe moJie NpM HASABHOCTI MarHeTtukiB. Ilone emeMeHTapHOrO CTpyMmy.
MarHiTHMi MOMEHT €JEeMEHTapHOro cTpyMmMy. MexaHi3M HamarHidyBaHHA. IlapamarHeTuku i
JMiaMarHeTUKH. 3aJieKHICTh MArHITHOI CHOPUHHSATIMBOCTI Bim TemmepaTypu. 3akoH Kiopi.
®epomarnerusM. Ilernst rictepes3ucy. 3anexHicTh (HepOMarHiTHUX BIACTUBOCTEH Bil TeMIEpaTypH.
Jomenu.. MexaHi3m nepemarniuyBanHs. [locTiiiHi MarHiTu.

Tema 10. EnekrpomarniTHa iHaykuisi. [HayKiis cTpyMiB B pyXOMHX IpPOBIJHUKAX. 3aKOH
enekTpomaruitHol inaykuii @apanes. ABunie camoinaykiii. [HAYKTUBHICTD CONEHOIA, KOAKCIAIBHOTO
ka0eJst, BOIPOBIIHO1 JiHII. SIBUIa Mpu 3aMUKaHHI 1 PO3MUKAaHHI KOJia 3 1HAYKTUBHICTIO. SIBHILE
B3a€MHOI 1HIYKIIT Ta KOeIIIEHT B3a€MHOT 1HAYKII1. EHepris MarHiTHOro mojs KOHTYpIB 13 CTPYMOM.
Eneprist Mar"iTHOro moJis mpu HasBHOCTI MarHeTukiB. O0’€éMHa rycTHHA €HEprii MarHiTHOTO TOJIS
Po3paxyHOK MartiTHuX Kij.

Tema 11. IlpuckoproBaui 3apsiizkeHUX 4YacTHHOK. JIiHINHI TI IUKIIYHI HPHUCKOPIOBaYi.
[uknoTpoH, 6eTaTpoH 1 ix Mmoaudikaii. Benukuit anpoHHuid KoJganaep.

3micToBHUI Moayab 4. EjleKTpoMarHiTHi KoJMBaHHA i XBHIII.

Tema 12. KBasictanionapui 3minni crpymu. Komo 3 jmkepenom 3MiHHEX CTOPOHHIX €.p.C.,
pEe3UCTOpOM, €MHICTIO Ta IHAYKTHUBHICTIO. IMmemanc. MeTon BEKTOpHUX JlarpaM 1 KOMIUIEKCHHUX
BennunH. PoGoTa 1 MOTYXXHICTH 3MIHHOTO CTpyMy. Pe3oHaHcu B KoJii 3MiHHOTO CTpymy. KonmuBHMIA
KOHTYp. Tpancdopmatopu i aBroTpanchopmaropu. Ctpymu Oyko.

Tema 13. Teopin MakcBessia. CTpyMm 3MillIEHHS Ta BUXPOBE €IEKTPUYHE T0JIE — JBI TIMOTE3U
Makcpemia. Cuctema piBHAHb MakcBemia, ix ¢i3U4He TIyMadeHHsA. 3aKOH 30epeeHHs eHeprii
€JICKTpOMarHiTHOro nojs. ['yctiHa motoky eHeprii. Bekrop Ymosa-Ilotitinra.

Tema 14. EaektpomarHitHi xBuiai. OcCHOBHI BiJOMOCTI PO  BUIPOMIHIOBAHHS
enekTpomarHitHux xBwib. Jocmian D'epma. Ilmocki enextpomarHiTHi XBuii y Bakyywmi. Illkana
€JIeKTPOMArHITHUX XBUJIb 3aCTOCYBaHHS €JIEKTPOMArHITHUX XBUIIb.



6.2. CTpyKkTypa HABYAJBHOI IMCUMUILTIHI

KinbkicTb ronun
dopma HaBUYAHHSA: ICHHA
Ha3Bu 3MicTOBHX MOAYIIB 1 TEM y TOMY 4HCIi
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2 Kype, 1 cemecTp
Monyas 1.
3microBHui Mmoay.ab 1. EjlekTpocTaTuka
Tema 1. IlocTiliHe eleKTpUYHE TTOJIC. 12 2 1 3 6
Tema 2. Teopema ["ayca 6 2 1 3
Tema 3-4. [IpoBiTHUKY Ta TICICKTPUKH B 12 2 1 3 6
€JIEKTPUYHOMY IIOJII.
Tema 5. Eneprist Ta iy B €EKTPUIHOMY 6 2 1 3
TOJIL.
KoHTponbpHa poOoTa 32 3MICTOBHUM MOJIYJIEM 2 1 1
3micToBHui MmonyJib 2. IlocTiiiHuii eekTpuuHuil crpym. EjlekrponpoBiaHicTs
Tema 6. [locTiliHUN €IEKTPUIHUI CTPYM. 30 2 2 11 15
Tema 7. EnexTporpoBiIHICTb. 20 2 2 6 10
KonTponbHa po6oTa 3a 3MiICTOBHUM MOJIyJIeM 2 1 1
Pazom 3a Mmonynb 90 12 10 23 45
Moayas 2.
3microBHuUIT Moy b 3. Marnerusm.
Tema 8. CrarjionapHe MarHiTHe 1mose 8 2 2 4
Tema 9. MaruiTHe 1oJie mpy HasIBHOCTI 10 2 3 5
MarHeTHKIB.
Tewma 10. EnextpomarsitHa iHAYyKIiS. 14 2 2 3 7
Tema 11. [IpuckoproBadi 3apsHKeHUX 10 2 3 5
YAaCTUHOK..
Kontposbaa po6oTa 3a 3MICTOBHUM MOYJIEM 2 1 1
3MmicToBHUIT Moy b 4. EjleKTpOMArHiTHI KOJIMBAHHA i XBHJII.
Tema 12. KBazicTamioHapHi 3MiHHI CTpyMH 20 2 2 6 10
Tema 13. Teopiss Maxkcsena. 4 2 2
Tema 14. EnekrpomarsiTHi konuBanHs i xBum | 20 2 2 6 10
KonTponbHa po6oTa 3a 3MiCTOBHUM MOJTyJIEM 2 1 1




Pazom 3a Mmonynb 90 14 10 21 45

Pazom 3a kypc | 180 26 20 44 90

6.3. Temn NnpakTHYHHUX 3aHATH

Ne Kinexicte roqun
3/l HazBa Temu
JICHHA 3a04Ha

1. Bzaemopis eneKTpUYHUX 3apsi/iiB. 3aCTOCYBAHHS TEOPEMU 2

l"ayca
2. [KonpgeHcaropwu Ta ix 3’enHaHHs. Enepris 2

€JIEKTPOCTATUYHOTO TOJIS
3. [KontponbHa poboTa 1
4. [[ocriitanii enextpuunuii crpym. Ilpasuna Kipxrodda 2
5. [EneKTpomnpoBiHICTh 2
9. |KontponsHa poboTa 1
10. |[MarsiTHe 1moJyie IOCTIHOTO CTPYMY 2
11. |[EnexktpomarHiTHa iHIYKILiS. 2
14. KontposibHa poboTa 1
16. [3minnuii ctpym. KoMruiekcHi onopu i BEeKTOpHI Jiarpamu. 2
18. [EnextpomarsiTHi XBHIII. 2
19. [KonrtponsHa poboTa 1

Pa3zom 20

6.4. Temu 1a00paTOpHUX POOIT (PI3UYHOI0 NPAKTUKYMA

Ne KinekicTe rogusa
3/m HaszBa temu JCHHA 3a04Ha
1. | 1. Berynne 3ausaTTs. Oco6aMBOCTI (Hi3MYHOTO MPAKTUKYMY 2

10 nuctuIuiieg «3araiabHa ¢izuka (Enexrpuka i
MarHeTu3Mm)y». [IpoXOoKeHHS THCTPYKTaXKy 3 TEXHIKH
Oe3MeKy NPy BUKOHAHHI 3aBJJaHb B IPAKTUKYMI 3
eJIEKTpUKH 1 MarHeTu3My. Knacudikaris 1
XapaKTePUCTHKH 3ac001B BUMipIoBaHb EnekTpuuHi

BUMIPIOBaHHS

2. | Jlaboparopna po6ota Ne 1. I'panyroBanns ammnepMeTpa i 3
BOJITMETpA.

3. | Jlaboparopua po6ota Ne 3. JlocimiPKeHHS XapaKTePUCTHK 3
€JIEKTPOCTATUYHOTO TIOJIS.

4. | JlabopatopHna po6ota Ne 4. BuBueHHs TemmepaTypHOI 3
3aJIeKHOCTI TMOJIIpHU3alii Ta NieJeKTPHUYHOI MPOHUKHOCTI
CETHETOEJIEKTPHKIB.

5. | JJaboparopnHa po6ota Ne 5. BumiproBaHHs oriopy MeTaiiB 3

METO0M aMIIepMETPa-BOJIBTMETPA Ta 3a JIOTIOMOT OO
MICTKa MOCTIMHOTO CTPyMY.

6. | JlaboparopHa po6ora Ne 6. BUBUYCHHS MPOIECIB 3apsIKH 3
Ta PO3PSIKUA KOHJIEHCATOpA




7. | JJaboparopHa po6ota Ne 7. JlocmiyKeHHS TeMITepaTypHOT 3
3aJIEKHOCTI OTIOPY METAJIiB Ta HAIMTIBIPOBITHUKIB

8. | JJaboparopHa po6ota Ne 9. BuznaueHHs 3
€JIEKTPOXIMIYHOTO €KBIBaJICHTa PEYOBUHH, YUCIIa
Dapazes 1 3apsy eneKTpoHa

9. | Jlaboparopua po6ota Nel(Q. BuueHHs pyxy 3apsKeHUX 3
YaCTUHOK B €JIEKTPHUYHUX 1 MATHITHUX TOJISAX Ta OyIOBH 1
BUKOPHCTAHHS €JIEKTPOHHOTO ocmiorpada.

10. | JIabopatopHa po6oTa Nel 1. JlocmimkeHHS eI 3
(epoMarHiTHOro ricrepesucy
11. | JlTabopaTopna po6ota Nel2. BumiproBaHHSI €EMHOCTI 5

KOHJIEHCATOpa, IHAYKTUBHOCTI KOTYILIKU Ta MepeBipka
3akoHy OMa J1sl KOJla 3MIHHOTO CTPyMY.

12. | JIaGopatopHna po6ota Nel3. BumiptoBaHHS OTYKHOCTI y 5
KOJIi 3MIHHOTO CTPYMY.

13. | JlabopaTopna po6ota Nel4. BuBueHHs 3racaroumx 5
KOJIMBAHb Y KOJIMBAJTLHOMY KOHTYDI.

Pazom 44

CtyneHTH MOXYTh 3a Oa)kKaHHSIM BHOMpATH, MOTO/DKYIOYHM 3 KEPIBHUKOM, 3aHSTh IHIII TEMHU
1a00paTOPHUX POOIT, K1 HAsIBHI B Ja0OPaTOPHUX (PI3UUHUX NPAKTUKYMAX.

6.5. Camocriiina podora

Ne HazBa temu KinekicTs rogua

3/m

1. | Enextpoctaruka. Po3paxyHOK XapakepuCTUK €IEKTPOCTATUYHOTO MOJIS 19
(BMBUEHHSI JIEKIIIHHOTO MaTepialry, MiIroTOBKa 0 MPAKTUIHUX Ta
71a00paTOPHUX 3aHATh, PO3B’SI3yBaHH 3a/1a4 JIOMAIITHBOI CAMOCTIHHOT
poboTn).

2. | IlocriifHuit enexTpuIHUi cTpyM. EnexTponpoBiTHiCTh (BUBYCHHS 26
JEKIIIHOT0 MaTepiaiy, MiAroTOBKa A0 MPAaKTUYHUX Ta JaO0paTOPHUX
3aHATh, PO3B’SI3yBaHHS 33/1a4 JOMAIIHBOI CAMOCTIMHOT pOOOTH).

3. | MarnitHe noje nmoctiiHoro cTpymy . EnexrpomarHiTHa iHAyKIis 22
(BUBYEHHS JIEKIIHHOTO MaTepiany, MAr0TOBKA MO MPAKTUYHUX 3aHSTH,
PO3B’sI3yBaHHS 3a]]a4 JOMAIIHBOI CAMOCTIHHOT pOoOOTH).

4. | 3MiHHUH eneKTpU4HUH cTpyM. EnekTpoMarHiTHi KOJIMBaHHS 1 XBUIII 23
IHAYKIIis (BUBUEHHS JICKI[ITHOTO MaTepiay, TiArOTOBKA /10 MPAKTUIHHUX
3aHTh, PO3B’I3YBAaHHSA 33724 JJOMAITHBOI CAMOCTIMHOI pOOOTH).

Pazom 90

Opramni3anisi caMmocTiiiHOI i IHAUBITYAJIbHOI POOOTH CTYIEHTIB
CamocrTiitHa poOOTa € CKJIaJI0BOI0 YaCTHHOIO BHBUYEHHS IUCIHIUIIHU. BOHa OpraHi3oBYeThCS
3rigHo rpadika camMocCTiiiHOT poOOTH CTYIEHTIB, A€ BKa3yeTbCs 3MICT caMOCTIHHOI poOotu, ¢dopma
KOHTPOJTIO.
CamocrTiitHa poboTa CTYACHTIB IpU BHBYCHHIO JUCLUUIUTIHM OPTaHI30BYEThCS HA JIEKIIAX Ta
OpPaKTUYHUX  3aHATTAX. Jlig  camocTiiiHOi  poOOTH  MOXKYTh  BHUKOPHUCTOBYBATHUCH — TOAMHHU



CaMOIIIITOTOBKK B JITA0OpAaTOPHOMY MpaKTHKyMmi 3 auciuiuiind «3aranpHa ¢izuka (Emektpuka i
MarHeTH3M)», J¢ HasBHE NOBHE METOAMYHE 3a0e3redeHHs Kypcy. sl KOHTPOIIO 3a caMOCTiHHOO
po0OTOI0 3 JIEKUIHHOrO Kypcy MepeadayeHo KOJIOKBIYMH, /€ IMEepeBIpAETbCS 3IaTHICTh CTYIEHTIB
TBOPYO MHUCIHMTH, YCHO (opMmyntoBatu (i3WdHI MOJOXKEHHA 1 TBepkeHHA. Lli KOIOoKBiymMH €
NEePMaHECHTHUMH, TPOBOASTHCSA IMOJHS Ha TPOTA3l THKHS, CTYACHT, SKUH HE CKIAaB, OJIEPKYE
KOHCYJIbTAIIIO.
IIpu camocTiiiHiii poOOTI HaJX JIEKUIHHUM KypcOM PEKOMEHAYEThCS BUKOPUCTATU 3alMCH JISKLIH 1
HaBYaJbHI TOCIOHMKH, IO TPHUBOAATHCS B CHHCKY JiTepaTypu. s 3pydHOCTI BHKOPHCTaHHS
HaBYAJIbHUX MOCIOHUKIB CTYJE€HTH MOBHICTIO 3a0€3MeUyIOThCSI PO3IIUPEHOI0 MTPOrpaMoro 3 BKa3aHUMHU
po3ainamu 1 maparpadamu.
Jlist CTUMYITIOBaHHS CaMOCTIMHOT pOOOTH Ha JIEKIISIX MPOMOHYIOTHCS HEBEJUKI JOMAIIIHI 3aBIaHHS, B
OCHOBHOMY y BHUTJISZI BIpaB, YAaCTKOBHUX BWIIAJKiB, BHUBOJIB mpocTux (opmyn, pedepatiB. Temu
pedepatiB MOXKyTh OyTH 3araIbHUMHU 200 1HAWBIAYaTbHUMHU.
[lpn migroToBui A0 MPaKTHYHHUX 3aHATh PEKOMEHIYETHCS CAMOCTIHO NPOPOOUTH TEOPETHYHHM
MaTepianx Mo TeMi 3aHATTS, MOMEpPEeTHbO MOBIIOMIIEHIM CTyIeHTaM, BHIIMCATH OCHOBHI (hOpMyIH,
MpoaHaii3yBaTu HAacHiAKMU 13 HUX. [IporoHyeThCS BUSBUTH CIIUJIBHE, IO 00’€JIHYE TEMY, MO K1l Oyne
IIPOBOJUTHUCA IPAKTUYHE 3aHATTA, 3 IONEepeAHIMH TemMaMu. IliIrotoBka 10 NPaKTUYHUX 3aHAThH
nependadae po3B’sA30K 3a4ay, 3aJlaHMX Ha caMOCTiMHY poOoTy. Po3B’s30Kk 3ajad BiAirpae BaxIIUBY
poJb B Ipoleci BUBYEHHS (DI3MKH, TaK SIK CTUMYJIIOE€ PO3BUTOK JIOTIYHOTO 1 TBOPUOTO MHCICHHS,
BUPOOJISi€ HABUKU MPAKTUYHOTO 3aCTOCYBAHHS OIEP)KaHUX 3HAHb.
Po3B’s130K 33124 MOTPIOHO MOYMHATH 3 SIKICHOTO aHaJi3y, 3 BUSICHEHHS CYTI SIBUINA, PO3IJIAYBAaHOIO B
3a7a4di 1 MPOBEACHHS aHali3y YMOB, B SKHX 1€ SIBHIIE BiJOyBaeThcs. BakIMBUM MOMEHTOM B
pO3B’sI3Ky 3ajadi € Habip HaOMKeHHs, aOCTpaKIlii, MOJEINi, a TAKOXK BHOIp METOIY PO3B’S3KY, IO
MOJISITA€ B YCTAHOBIICHHI, SIKUMH 3aKOHaMHU i opMyslaMi HEOOXiTHO KOPHCTYBAaTHUCS TPU PO3B’S3KY
3ajad.
Po3B’s130Kk 3a7ay MPUHOCUTH HAWOUIBIIY KOPHUCTb, SKIIO BIH BUKOHaHMN camocTiiiHo. OnHak Ha
NEepUIOMY eTarli MOKHa KOPUCTYBATUCS ITiJIKa3K0w0 BukiIagada. Ciig MaTH Ha yBasi, IO PO3B’S30K HE
3aBXKJIU 3aKIHYYETHCS YCIIXOM 3 MEPIIOTro pa3y, TOMy MPHUCTyHaTH A0 pO3B’A3yBaHHA 3a7a4 MOTPIOHO
3aBYacHO. [IpoBipsiTHM MpaBUIIBHICTH PO3B’S3KY B 3arajJbHOMY BUIUIAJI MOTPIOHO, BUKOPHUCTOBYIOUHU
IIPAaBUJIO PO3MIPHOCTEH.
Benuke 3HaueHHS Mae aHaji3 OJIEPKAHOTO PO3B’SI3KY, TaK SIK BiH JO3BOJIUTH 3a(ikCyBaTH B TaM sTi
HOBI MPHUIOMH, SIKI BUKOPUCTOBYIOTHCS JUIsl PO3B’SI3KY 3aJlad JAHOI'O TUITYy 1 OJIepXkKaHl y pe3ysbTaTi
nepedopy pi3HMX BapiaHTIB, BUSBUTH YAaCTKOBICTh a00 CHUIBHICTH JTAHOTO PO3B’SI3KYy, YCTAaHOBUTHU
IIPaBIONOAIOHICTh PE3YNbTaTy pO3B’SI3Ky, MeXi HOro 3acTOCYBaHHs, BCTAaHOBUTH, SIK MOXHA
YCKJIQHUTH 3a/1a4y 1 HAMITUTH IIISIXHU 11 pO3B’°SI3KY.

[Ipu po3B’s3Ky 3aa4 PEKOMEHAYETbCS KOPUCTYBATUCS TAaKUMHU IMPaBUJIAMHU, K1 BUTIKAIOTH 13
BUIIIEBKA3aHOIO.
1. 3anucatu ymMoBy 3aaul (IOBHICTIO 200 CKOPOYEHO).
2.3po0uTH aHai3 3a/1a4i:
- 1[I0 € 00’ €KTOM BHUBYECHHS,
- SIK1 T1J1a 200 CUCTEMH TiJl OXOIUTIOIOTh JOCTIIKYBaHHMA MPOLIEC;
- SIK1 BEJIMYMHYU BU3HAYAIOTh HOTO;
- SIKMI HAIIPSIMOK ITPOLIECY;
-BCTAHOBUTH, IKMM (D13MYHUM 3aKOHAM IiUIATa0Th SBUIIAa 00 MPOLIEC, IO BUBYAIOTHCS.
3. IIpr MOKITMBOCTI 3pOOHTH PUCYHOK.
4. Po3p’a3aTu 3a/ady y 3arajlbHOMY BHUIAJKY.



5.IIpoBipuTH pO3B’SI30K 3aAadi MO PO3MIPHOCTI.

6.Bupasutu 3nadeHHs Qi3WIHUX BEJIWYWH, TaHUX B YMOBI 3a/a4i, B OJTHI/ CUCTEMIi OJIMHHIIb.
7.004UCTUTH 3HAUCHHS IIYKaHOT BEJIMYMHH.

8.AHai3 po3B’s3KYy.

VYCcHi BIANOBIAL, pe3yiabTaTH CaMOCTIHHUX 1 KOHTPOJIBHUX POOIT OLIIHIOIOTHCS 3a 3BUYAaHHOI0 0aIbHOIO
CHCTEMOI0, 5IKa TIOTIM JI0JIA€EThCA 1 IEPETBOPIOETHCS B PEHTUHTOBY.

s camocrtiiiHOT poOOTH MOXKYTh BHUKOPHUCTOBYBAaTHCh T'OJWHH CAMOIIATOTOBKH B
7a00paTOPHUX MPAKTUKYMax [ HasBHE MOBHE METOJUYHE 3a0e3MeUeHHs KypCy, a TaKOX CTYACHTH
MalOTh MOJIMBICTh TONEPEAHBO O3HAHOMUTH 3 J1a0OpaTOPHUMHU CTEHIAMH, NpWIaJaMu Ta
YCTaTKyBaHHSM, SIKi BAKOPHCTOBYIOTHCS TIPH BUKOHAaHHI poOoTH. KOHTpOIE 32 caMOCTiiHOI0 pOOOTOI0
BEJIEThCSI Ha KOKHOMY 3aHATTI MpPH JONYCKY 1 3aXHUCTI J1abopaTopHOi poOOTH, Nie NepeBipseThCs
3MaTHICTh CTYACHTIB TBOPYO MHCIHUTH, YCHO (opmystoBaTH (i3WUHI IOJOKEHHS 1 TBEPKCHHS.
CniBOecimu CTyIeHTa 1 BUKIAJadya € TEPMAHCHTHHMH, MPOBOIATHCS IOJHS TMPOTITOM CEMECTY,
CTYJEHT, SIKUM HE Yy MOBHIM Mipi 3po3yMiB (IATOTOBIEHUI) 1O BHUKOHAHHS 3aBAaHb JIAOOPATOPHOI
pOOOTH O/IepIKy€e KOHCYIIBTAIIII0 BUKJIaJaya.

[TinroroBka 10 J1aOOpPaTOPHUX 3aHATh, 1X BUKOHAHHS, O(QOPMIICHHS 3BITIB Iepeadavyac 3HAYHY
CaMOCTIiiHy po0OTy fK 1032 NPaKTUKyMaMHu, TaK 1 MpH poOoTi B 1aboparopii. [Ipu camocTiiiHiit poOoTi
PEKOMEHAYETHCS BUKOPUCTATH 3alMCH JICKLIH 1 HaBYajJbHI MOCIOHUKH, IO MPUBOISATHCS B CIIUCKY
nitepatypu. [Ipyu nboOMy peKOMEHAYETHCS CaMOCTIHHO MPOPOOUTH TEOPETHYHHMI MaTepiai 3a TEMOIO
nabopaTopHOi POOOTH, TIOMEPEIHBO TMOBIIOMIICHIH CTYyACHTaM, O3HAMOMUTHUCH 13 METOJIMKOIO
€KCIIEPUMEHTY, 3aBJaHHAMH 1 XOJI0OM 1X BUKOHAHHSI, CKJIACTH IJIaH MPOBEACHHS JOCTIAIB.

[epm HiXX NPUCTYNHUTH 10 BUKOHAHHS JaOOpaTOpHOi poOOTH, CTYACHT MOBHMHEH CaMOCTIHHO
BUBYHUTH TCOPETUYHI MUTAHHS, SIKI CTOCYIOTHCS HAaHOI JIaOopaTopHOi poOOTH 32 PEKOMEHIIOBAHOIO
JTITEpaTyporo, pPO3YyMITH CYTh 3aBlaHb, MIATOTOBUTH B POOOYOMY 3O0IINUTI HEOOXIMHI  KOPOTKI
TEOPETHYHI BIIOMOCTI, CXEMHU IPOBEJACHHS EKCIIEPUMEHTY 1 TaONWIll, 3HATH Xia PoOOTH, poboui
dbopMynu nans TpOBEACHHS PO3PAaxXyHKIB, BMITH OIIHUTH TMOXMOKW BUMIiproBaHb. [licns momycky
BUKJIa/Ia4eM 10 BUKOHAHHS pOOOTH CTYAEHT MOBHMHEH YITKO BECTH 3allUCH B POOOYOMY 3OIIUTI 1 Ha
NpOTS31 3aHATTS HE TUIbKM BUKOHATH BUMIPIOBaHHA 1O JJAOOpaTopHiil poOOTi, ane i mpoBecTH MpoOHi
00YMCIIEHHS BUMIPIOBAHOI BEJIMYMHU 1 OLIIHUTU NOXUOKU BUMIPIOBaHb. Y TOJAMHU CaMOIIITOTOBKU 200
B JIOMAIITHIX YMOBax CTyACHT o(popmIIsie 3BIT PO BUKOHAHY pOOOTY 3 BUKOpPHCTaHHSM nporpam Excel,
Origin st oOpoOKH 1 TpecTaBIeHHs Pe3yabTaTiB 1 3HAHOMUTHCA 3 METOAUYHUMH MaTepiajlaMu J0
HACTYNMHOI JlabopatopHoi poOoTH, Y XO0xAI BHUKOHAHHI JIAOOPAaTOPHOiI POOOTH CTYIEHTH MOXYTh
MPOMOHYBAaTH 1 OJEp)KyBaTH BiJl BUKIAJada  IHAMBIAyaJbHi 3aBJAaHHS, $KI [OTTUOIIOIOTH 1
PO3IIMPIOIOTH 3HAHHS MPO JOCIIHKYBaHI SBHIIA 1 IpoIecH, a00 BUKOHYBATH JOJATKOBI J1aOOpaTOpHi
po6oTH, sIKi HasIBHI y JIAOOPAaTOPHUX MPAKTHKyMax, ajie He BKJIIOUCHHI 10 CIUCKY 3aB/IaHb .

InauBinyanbhi 3aBnaniss OpieHTOBHMI
nepejik TeM HaBYAJIBHO-
JOCJIITHUIbKOI pOOOTH CTY/IEHTIB
HAPC)

Jlaypeatn HobGemiBcrKkoi mpeMii B raimy3i €JIeKTPUKH 1 MarHeTU3MY.
CumMertpis B HayIll, IPUPOAL 1 MUCTELITBI.
Enextperu: ¢pi3udHi BIaCTUBOCTI 1 BAKOPUCTAHHS.
IT’e30enexTpuunuii epekT B KpUCTalaxX Ta iX BUKOPUCTAHHS B MEIUYHUX MPUCTPOSX.
EnexktpuuHi BNIaCTMBOCTI PIAKMX KPUCTAIIIB Ta iX 3aCTOCYBaHHS.

o Uk~ wnE

['iraHTCHKMIA MarHiTOPE3UCTUBHUMA €(PEKT.



HannpoBiaHicTh: CydacHH cTaH Ta MpoOIeMHu.

7
8. HaHnoenektpoHika.
9

Henoniku enexTpoBUMIpHUX NPUIAAiB Ta NUIAXH X YCYHEHHS. .

10. Enextpern Ta iX 3aCTOCYBaHHSI.

11. EnexTpuyHi METOIU BUMIPIOBaHHS TEMIIEPATYPH.
12. MonenmoBaHHS eJIeKTPOMarHiTHUX SBUII Ha EOM.
13. Po3B’s13yBaHHS 33134 MiJBUIIEHOI CKIIaHOCTI.

14. Hogi nekuiiiHi 1eMOHCTpalii 3 eJeKTPUKH Ta MarHETU3MY.

7. IHCTPYMEHTH, OBJIAJIHAHHSA TA IPOT'PAMHE 3ABE3INEYEHHS

o nexkuitinux i npakmuuHux 3aHameo:
Jlexmiitai gemoncTpamiiai mocmian. (6imst 50 )

TexHiuni 3aco0M HaBYaHHS, MYyJIbTHUMEIiHHHNA mpoekTop, (Tumy Epson EB-S6) mnepconanbHmMii
komrrorep (Intel Pentium 3,2 GHz/1Gb/160Gb, Mownitop 15" TFT)

[Tnakatu (6115 50)
Hucranniitna matdopma Moodle

/o eukonanna 3a60anp nabopamoprux pooim Qizuuno2o npaKmuKyma:
TexniuHi 3aco0M HaBYaHHA; MyJIbTUMEAIMHUN TpoekTop, (Tuny Epson EB-S6) nepconanbuuit
xkomr 'totep (Intel Pentium 3,2 GHz/1Gb/160Gb, Monitop 15°" TFT), nporpamu Excel, Origin.

1. Jxepena »XWBICHHS TOCTIHHOTO CTpyMy

BUII-009, BUII-010, JIUIIC-35, B5-44, B5-

50,

AT'AT, nopmaibHi enementu 3-303 2.

Jlxepena KUBIIEHHS 3MIHHOTO CTPYMY:

Astotpancpopmaropu JIATP 3

I0JaTKOBUMU TpaHchopmaTopamu bioku

YKUBJICHHS 710 TabopaTtopHuX ctomB K505

3. AHajoroBi BOJBTAMIIEMETPH IOCTIHHOTO
cTpyMy (MarHiToenekTpuyHi) M2024,

M2017,M1020, M244, M75, ranbBaHOMETpHU

M20521, M906

4. BombTMETpH, aMIepMETPH ISl TIOCTIHHOTO i
3MIHHOTO CTpyMy (eneKkTpomarHiTHi) 2-59,
ACT, Batmetpu (enekrpoauHamiyuni) /1-509

5. Mynetumerpu 1nugposi M830B, DTE38,
Mastech MY64

6. 3pa3koBi mipu onopy P321 — P331, P403,

P4071 — P4078

7. Maraszunu onopis P33, P32, MCP-60M

8. Marazun emHocreii P544

9. Mara3zuH iHgyKTUBHOCTEH P567

10. Peoctatun PCII Big20 Om go 20000M

11.I'enepatop 3BykoBHil D578

12 BoasT™meTp enekTponnuii BK7-15

13. BonsT™meTp uudposuii B7-21

14. Mict 3MiHHOTO cTpymMy P598

15. Baru enekrponHi tabopatopai CAS MWP
-300

16. BumiproBau emHOCTI 1T poBuii E8-4

17. Ocuwmnorpadu C1-1, C1-74,C1-110,C1-67,

C1-72, C1-76, C1-70

18. CymmnpHi madpu

19. Camopo6Hi  maboparopui Makeru  20.
3pa3ku  TEPMOPE3UCTOPIB,  KPUCTAJIB
HaITBIPOBIIHUKIB Ta CETHETOCICKTPHKIB,
pO34YHNHIB €JICKTPOJIITIB €JICMECHTIB
€JIEKTPUCHUX CXEM (pe3ucTopis,
KOHJIEHCATOPIB, KOTYHIOK 1HIYKTUBHOCTI) 1
T.11. 21 JIBomposinna ninis Jlexepa I'TLI-1

8. PEKOMEHIOBAHI J[KEPEJIA TH®OPMAIIII
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JTOJATKH
JTOJATOK 1

MNEPEJIIK OCHOBHUX IIUTAHD,
AKI BUHOCSTBCS HA EK3AMEH 3 KYPCY "EJIEKTPUKA I MATHETU3M"
JUIS CTY/ICHTIB 2 KypCy creniagbHocTi ,,CepenaHs ocBita. @iznka Ta acTpoHom”

Mopyab 1e

1.

10.

11.

12.

13.

14.

[Ipenamer i 3aBaanHs Kypcy. OCHOBHI €Tanmy PO3BUTKY BUEHHS MPO €IEKTPUYHI 1 MAarHiTHI SBHIIA.
Bxiian BITYM3HAHMX BUYEHHUX Yy PO3BUTOK BYEHHA TIPO €JIEKTPOMArHiTHI sBuma. Poub
€JICKTPOMArHITHUX B3aEMO/IIA B IPUPO/II.

MikpocKoIiuHi HOCIT eIeKTpUYHUX 3apsAiB. EneMmenTtapHuii 3apsa. 3aKoH 30€peKEHHS 3apsiy.
B3aemonis enexktpuunux 3apsniB. 3akoH Kynona. Bzaemomiss HeroukoBux 3apsmiB. [lpunHImmn
cynepnosuiii. OquHUI 3apsny.

Enexrpuune mose. BekTop HanpyKXeHOCTI €1eKTpUIHOro ToJis. [lojie TOUKOBOTO Ta HE TOUKOBOTO
3apsiB. [IpuHIATT Cynepno3uIlii eeKTPUIHUX OB,

PoGora mepemimenHs 3apsgy B eneKTpudHOMYy Toii. CkajaspHHNA TOTEHIan Ta PI3HHIIS
noTeHmianiB. [loTeHmian TOYKOBOTO 3apsiy, CHCTEMH TOYKOBHX 3apsIiB 1 HEMEepPEepBHOTO
posnoainy 3apsiaiB. ['pamieHT moreHmiany. ExBinmoreHmianbai moBepxHi. OAUMHUIN MOTEHIATy Ta
PI3HUIT TTOTEHITIATIB.

JIinii HanpyxeHocTi enekTpuyHoro noss. [IoTik BekTopa Hampy»KEHOCTI Ta BEKTOpa €JIEeKTPUYHOT
iaykuii. Teopema Octporpaacbkoro-I'ayca st elIeKTpOCTaTUKH. 3aCTOCYBaHHS TEOPEMH
Octporpaacekoro-I'ayca st 3HAXO[KEHHS MapaMeTpiB MO 3apsKEHOi IUIOIIMHHU, JBOX
TIOHIHH, chepH, Kyl Ta HUITiHApa.

HudepenuiansHa popma Teopemu Octporpaacbkoro-I'ayca B enekrpocraruui. PiBusHHS [lyacona
1 Jlarutaca. Onepatop Jlarumaca.

[lpoBigHMKM B eJEKTpOCTaTUUYHOMY ToOdi. Posmonin 3apsaiB Ha TMOBEpXHI NPOBiIHUKA.
Enextpoctatnunuii 3axuct. Meron 3epkajabHUX B110Opa)keHb. 3aJI€KHICTh IOBEPXHEBOI I'YCTUHU
3apsiiB BiJl KpUBU3HU MoBepxHi. CTiKaHHS 3apsiIiB.

EneKkTpoeMHICTh BiJOKpPEMJIEHOTO MPOBIAHMKA Ta CHUCTEMH TPOBIIHUKIB. €MHICTh IIIOCKOTO,
chepuuHOro Ta IMIIIHIPUIHOTO KOHICHCATOPIB. 3’ €JHAHHS KOHACHCATOPIB. EHEpris 3apsiKeHOro
KOHJIEHCaTopa.

Enepris B3aeMoiii CHCTEMH TOYKOBUX 3apsJliB Ta MPU HENEPEPBHOMY po3moaim 3apsuiB. Enepris
MOJIS TIOBEPXHEBHX 3apsAiB. O0’eMHa r'yCTHHA €HEPril eeKTPUYHOTO MOJIS.

Enextpuunwnii numnosns. [lone qunons.. Cuna B3aeMonii numosniB. MOMEHT CHUIH, IO i€ Ha JAMUIOJNb
B OJTHOP1IHOMY Ta HEOJAHOPITHOMY €JIEKTPUUHOMY I0Jii. EHepris aumons B 30BHIIIHBOMY MOJII.
[TosisipHi Ta HEMOMSAPHI MOJICKYJIH, MOJSPHI 1 HEMOJIAPHI JieNeKTpUKkH. EnexTpoHHa mosspusaris
HETIOJISIPHUX JIEJICKTPUKIB Ta MOJIAPHUX JienekTpukiB. ®opmyna Kinaysiyca-MocoTTi.

Bektop momsipusamii Ta BEKTOp IHAYKIT (3MIIIEHHS) A JieeKTpuKiB. CerHeTOeIeKTPUKH.
JlomenHa cTpykTypa Ta ricrepes3uc. 3akoH Kropi-Beiica. I1’e30enekTpuku, mipoeneKTpUKH Ta iX
BUKOpHCcTaHHA. Enextpernuii cran. [lonspusariis 1ieneKTpUKIB y 3MIHHOMY €JEKTPHUYHOMY MOJII.
Teopema Octporpajcekoro-I'ayca mpu HasBHOCTI JieNEKTPHUKIB. ['paHUYHI YMOBHU JJisi BEKTOPIB
HANpPY)KEHOCTI Ta 1HAYKII1. 3aJOMJIEHHS CUJIOBHX JIIHIM Ha MEXI1 pO3ALTY J1€IeKTPUKIB.

[MocTiitHuii €NeKTPUYHUN CTPYM Ta HOTO OCHOBHI XapakTEpUCTHUKU. PIBHSHHS HENEpEepBHOCTI Ta
ymoBa cramnioHapHocTi. Ctoponni enekrpopymiiini cunu (EPC). 3akon Oma ans ogHOpiAHOI Ta



15.
16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

HEOJHepIAHOT NUIIHKH KoJa. 3akoH Oma Ta JIxoyns-Jlenna B iHTerpanpHiil Ta nudepeHianbHii
dbopmax.

Jliniini kona. IIpasuna Kipxroga ta ix 3acTocyBaHHS.

Po6ora i moTyxHicTh enektpuanoro crpymy. KK/ minii mepenaui enexrpuunoi eneprii. Ctpymu B
CYLIJIbBHOMY Cepe/IoBHILI. 3a3eMJICHH JIiHIT epead.

KgBazictamionapni ctpymu. 3apsiaka 1 po3pslka KOHAEHcaTopa uepe3 pesuctop. I'eHeparop
penakcaliiiHuX KOJ1BaHb.

[Mpupona HociiB 3apsay B metanax. Jocmigm Pikke, Mannensmrama i Ilamanekci, Crroapra i
Tonmena. OCHOBHI MOJIOKEHHS KJIAaCUYHOI €JIEKTPOHHO1 Teopii MetaniB. [losicHeHHs 3akoHiB OMa,
Jlxoyns-Jlenna, Binemana-®paniia, criiBBigHomeHHs EitHmreitna, ehexty Xosia, onopy MeTaliB.
TpynHomy KIacHYHOI €NeKTPOHHOI Teopil MeTaniB. SIBHIE HAAMPOBIAHOCTI i HOro MOSCHEHHS.
Bucokoremneparypaa HaAMPOBITHICTD.

[ToHATTS Tpo 30HHY TeOpil0 TBepAUX TUI. Po3MIEIIeHHs eHepreTMYHHX pIBHIB 1 YTBOPEHHS
€HepreTMYHuX 30H. EHepreTwuHi 30HM MeTasiB, HAIMIBIPOBITHHUKIB Ta MJieNeKTpukiB. BnacHhi
HAMIBIPOBIIHUKK Ta X MPOBIAHICTh. JIOMIIIKOBI HaIIBIPOBIAHMKU Ta MEXaHI3M JOMILIKOBOL
MIPOBITHOCTI.

PobGorta BHXxomy eneKkTpoHa 3 MeTally Ta HamiBHpoBigHUKa. KoHTakt metan-meran. KoHTakTHa
PI3HUIL TTOTESHITIAMIB U TBOX METaIIB. 3akoH BonbTa.

KoHTakT MeTan-HamiBOPOBITHUK, JBOX HAMIBIPOBIIHUKIB. EJIEKTPOHHO-TIPKOBHI Mepexi.
BunpsimienHs Ha p-m  mepexoni. BonbT-ammepHa — XapaKTepHCTHKa p-  HEpexomy.
HaniBnpoBiIHUKOBI 11011 Ta TPAH3UCTOPH 1 IX BUKOpHUCTaHHSA. [IOHATTS PO MIKPOEIEKTPOHIKY.
TepMoenekTpuuHi sIBUIA B MeTajlax Ta HamiBOpoBiaHukax. SBuie IlensTs’e, 3eebexa i TomcoHa
Ta iX BUKOPUCTAHHS.

Enextponitu. Enextponitnyna nucomiamis. Koedimient quconianii. 3akon OctBanbaa. Momizariis.
[lepBuHHI 1 BTOPHHHI €NEKTPOXIMiYHI peakuii mnpu enekTpomizi. EnekrpomnpoBiaHiCTh
eslekTpouiTiB. 3akoH Oma B qudepeHIianbHii popmi i enekTpodiTiB. 3akonu Papazaesd. Uucio
@apanes. Ximiuai mkepena ctpymy. Enementn Bombra, Jlekianine, HOpMaJbHUN €JIEMEHT,
aKyMYJISITOPH.

EnexktponpoBianicte rasiB. loHizamis i pekombOinauis ioHiB. HecamocTiiiHuil ra3oBuil po3psi.
lonizamis mpu cmiBymapi, BTOPHHHA €IEKTPOHHA €MICis, 10HHO-EJIEKTPOHHA €MICisi, BHYTPIITHS
¢dotoionizaris. CamocTiiiHHIA po3psia B ra3zax. BoapTaMiiepHa XapaKTepUCTHKA Ta30BOTO PO3PSIAY.
Turnu ra3oBoro po3psiay: TIiIOYWNA, TYTOBHM, ICKpoBWH, KopoHHHH. [Ima3sma Ta ii BIACTUBOCTI.
lazopo3psimai mpwraau. 26. EnexTpuvnmii cTpyM y BakyyMi. TepMoOelneKTpOHHA eMicis.
EnexkTpoHHI BaKyyMHI JIaMITH .

Monpyab 2e

217.

28.

29.

30.

MarniTHa B3aeMOJIs MOCTIHHUX CTpyMiB. 3akoH Ammepa. MarHiTHE MoJjie eIeKTPUIHOTO CTPyMY
Ta Horo xapakrepucTuku. JIiHIi Ta BEKTOp MarHiTHOI 1HAYKLii. BUXpoBuil XapakTep MartiTHOro
nosist. Cuia Ammnepa.

3akoH bio-Caapa-Jlannaca Ta Horo 3acToCcyBaHHs AJIS 3HAXOKEHHs 1HIYKIIT MarHiTHOrO MOJIs
HPSIMOTO MPOBITHHUKA 31 CTPYMOM, KOJIOBOTO CTPYMY Ta KOTYIIKH 31 CTPYMOM.

[loTixk BexTOpa MarHiTHOI 1HAYKLii. Teopema OcTporpaacekoro-l'ayca nias MarHiTHOrO MOJS.
Mexaniuna poOoTa IIpH EPEeMIleHH] TPOBITHUKA 31 CTPYMOM B MarHiTHOMY I0JIi. 3aKOH ITOBHOTO
CTpyMYy B IHTErpajibHiil Ta AudepeHuiaabHii popmax.

Pamka 31 ctpymMOM B Mar"iTHoMy mojii. MarHiTHHI MOMEHT paMKH i3 CTPYMOM Ta EHEpris
Mar"HiTHOro MOMEHTY B MarHiTHOMY IIOJIi.



31. MarHuiTHe mojie pyXoMuXx 3apsiaiB. Jlisi MarHiTHOrO Ta €JIIEKTPUYHOTO IOJIIB HA PYXOMHU 3apsi.
Cuna

Jlopennia. MarHiTHa B3a€MOJIisI pyXOMUX 3apsiiiB. BU3HAYCHHSI TUTOMOTO 3apsiay €IeKTPOHA METOJI0M

Tomcona Ta iHHmII Meroau. MarHiTHI J1H3M, €JNEKTPOHHMM MIKPOCKOIN, IMKJIIUHI MPHUCKOpIOBayl

3apsAIHKEHUX YaCTUHOK, Mac-CIIEKTPOMETP, MarHiTOrIpO/IMHAMIYHI T€HEepaTOpH.

32. Knacuoikaniss MarHeTukiB. MarHiTHe mojie B MarHeTukax. BeKTop HamarHidyyBaHHS Ta BEKTOP
HANpYXEHOCTI MAarHiTHOTO MOJs B MarHeThkax. Mar"iTHa CHPUHHSTIUBICTH Ta MPOHUKHICTh
MarHeTHUKIB.

33.0pOitanbHuil 1 MeXaHIYHMH MOMEHTH €JeKTpOHa B aToMi. ['ipOMarHiTHe CIiBBiJHOIIEHHS.

Marneton bopa. Hocnin Llrepna i I'epmaxa. MarniTHuii MOMeHT sifipa. Pe3ynbryrounii MaraiTHui

MOMEHT aToMa 1 MOJICKYJIH.

34.Ilpupona niamaraetusmy. Teopema Jlapmopa. JlapMmopiBcbka mperecis eIeKTPOHHUX OpOiT.

HiamarnitHuit edext. HesanekHicTh NiaMarHiTHOI CIPUHATINBOCTI BiJl TEMIIEpaTypH.

35. [Ipupona mnapamarHetusmy. Krnacuuyna Teopiss mapamarfHetu3My JlamkeBeHa. 3alie)KHICTh

napaMarHiTHOI CHPUHHATIUBOCTI Bif Temmneparypu. 3akoH Kropi. EnexTpoHHuit mapamarsiTHuit

PE30HAaHC Ta KOr0 BUKOPUCTAHHS.

36. depoMarHeTUKM Ta 1X OCHOBHI  BjacTUBOCTI. DepomarHiTHi J0oMeHH. MexaHi3Mm

HaMarHiuyBaHHs 1 NepeMarHiuyyBaHHs (epoMarHeTukiB. MarHiTHuil ricrepe3uc. MarHiTOCTPUKIIS.

®eputu Ta iX BUKOpUCTAaHHS. AHTH()EpOMarHeTu3M.

37. SBume enexktpomarHiTHOi 1HAYKIii. [ocmiaun ®dapanes. 3axkon Dapanes. Ilpaswio Jlenmna.

Crpymun ®yko. dmroxcmerp, mosic PoroBchkoro. fBuime caMoiHAyKIi. [HIYKTHBHICTH COJIEHOINA,

KOaKciaJIbHOrOo Kabenst 1 JABOXNpPOBigHOI JiHil. EkcTpacTpymu 3amMHKaHHA 1 pO3MHKaHHA 3

IHIYKTUBHICTIO.

38. SBumie B3aemHoi iHaykiii. KoedimieHT B3aemHOi iHAyKuii. B3aemMHa eHepris ABOX CTpPYyMiB.

Enepria maruitHoro nois. Bnacua eneprist ctpymy. O6’eMHa ryCTHHA €HEeprii MarHiTHOTO MOJIS.

39.KBazicTamionaptai 3MiHHI cTpymMu. OpepxaHHs 3MiHHOTO cTpyMmy. Koo 3miHHOro ctpymy 3

OMIYHMM OIIOPOM, IHIYKTHUBHICTIO Ta €MHICTIO. 3akoH Owma /Jid Kojia 3MIHHOTO CTpymy. Metoj

BEKTOPHUX aMIUIITYJ] Ta KOMIUIEKCHHX OIIOpIB B KOJI 3MIHHOTO cTpyMmy. Immenanc. Po3paxyHok

ENeKTPUYIHHX KiJl 3MIHHOTO CTPyMY.

40.Pe3oHanc Hampyr i cTpyMiB B KOJMBHUX KOHTypax. KosmBHuIl koHTyp. BnacHi Ta BUMYyIIeHi

KOJIUBAaHHS B KOHTYpi. ABTOKOJIIMBaHHS. [ eHepaTop €1eKTPOMAarHiTHUX KOJIMBaHb.

41. Pob6oTa 1 MOTY>KHICTh B KOJII 3MIHHOTO CTpyMy. AKTHBHA, peaKTHBHA Ta IMOBHA MOTYXKHICTh B KOJI

3minHOTO cTpyMy. KoedimieHT moTykHocTi. Tparnchopmarop, aBToTpanchopmatop

42 Tpuda3znuii 3minaui ctpym. ['enepaTtop 3miHHOTO cTpyMy. Cxemu 3’€JHaHHS 0OMOTOK reHepaTopiB

Ta CIOKUBAYIB 31PKOIO 1 TPUKYTHUKOM.

43.  BuxpoBe eneKTpUyHe MOJ€ Ta CTPYMH 3MIllleHHs —/Bi rinore3n Makcseia. Cucrema piBHIHb

MakcBena B iHTeTpaibHil Ta nudepenianbHii popmax Ta ix Gi3uyHUNA 3MICT.

44.  EnextrpomarsitHi xBuii (EMX),xBunboBe piBHsHHA. Ilmocki ta chepuuni EMX y Bakyywmi.

Bexktopn momst XBui Ta CHIBBIIHONICHHS MiDK HuUMH. Pa3oBa MmMBHIKICTh. EneMeHTapHuit

BunpominoBad EMX.

Hocnigu INepua.

45. Enepris EMX. Ilotik eneprii, Bektop YmoBa-Iloiiatiara. Tuck EMX. Maca ta imnynsc EM

noss. Crostui EMX. Cucrema Jlexepa. Bukopuctanns EMX nis 3B°s3Ky.



TOJATOK 2

INPUKJIIAJUX KOHTPOJIBHUX POBIT 3A 3AMICTOBHUMU MOAYJISIMUA
Mopyab 1e
3micTroBHUIi MoayJs 1 Bapiant
1

1. Bzaemonis enexktpuunux 3apsni. 3akon Kymona. B3aemopis HetoukoBux 3apsaiB. OguHHII
EJIEKTPUYHOTO 3apsy.

2. [ToTik BekTOpa HAMPYXEHOCTI enekTpudHoro mois. JudepenmianpHa Qopma Teopemu
Octporpaacskoro—Iayca.

3. Konnencatop emnictio 1 Mk® 3apsaunu g0 Hanpyru 110 B i migkmroumnm 10 TOCHTIIOBHO
3’€THAHUX HE3apsHKCHUX KOHJIEHCATOPIiB, eMHOCTI sKux 2MK®D 1 3 Mx®D. Skuit 3apsan morede npu
ILOMY TI0 3’ €HYBaJIbHUX MPOBITHUKAX.

4, CucreMa CKIATAEThCs 3 3apsia ( PIBHOMIPHO PO3MOIUICHOTO IO MiBKOJIOBI paaiyca R B
LEHTPI SKOr0 3HAXOJUTHCS 3apsi/ —q. 3HAWTH CHITy 1X B3a€MOII.

Bapiant 2

1. Enextpuune mose. Bektop HampykeHOCTI enekTpudHoro mois. Cumoi miHii. ITpuHImn
Cynepro3uuii

2. Pipusinns [lyacona. PiBusinus Jlamnaca.

3. Sk moTpiOHO 3’e€qHATH KOHAEHCATOPpH eMHOCTSIMHE 2 T, 4D, 6 1D, 100 OTpUMATH CUCTEMY 3

emHicTio 3 nd?

4, Cuctema CKJIaJa€eThCs 13 TOHKOTO 3aps/DKEHOr0 KUIbI padiyca R 1 qyxke TOHKOI piBHOMIPHO
3aps/KEHO HUTKH, PO3MIIEHOI MO OCi KIJbIS Tak, IO OJWH KiHEelb HUTKH CIHiBHAJIa€ 3
HEHTPOM KuTbLiA. 3apsAj KuUlbld (, 1 JIiHIHHA TYCTMHA 3apsly HUTKH T. 3HAWTH CHITY
€JIEKTPOCTATUYHOT B3aEMO/IIT KUTBIIS 1 HUTKHU.

Bapianrt 3
1. Pobota no nepemilieHHI0 3apsay B eleKTpuuHOMY nojii. [loTeHwian enekTpuaHoro nosis.

Pi3nuns noreHmiamis.

2. [Toste 6e3mexHOT pIBHOMIPHO 3apsKeHO1 ITommHA. [[ImocKkuii KOHIeHCaTop.

3. JIBi BOJISIHI KpATLIMHU OMHAKOBOrO 06 eMy MaroTh 3apsan 107 Kn kosxna. BusHauntu paziyc
KparuiiH, SKIIO BiOMO, IO CHJIa EJIEKTOCTATUYHOTO BiJIITOBXYBAHHS 3pPIBHOBAXKYETHCS
CHJIOI0 B3a€EMHOTO I'PaBITAIIAHOTO MPUTATYBAHHS

4. 3HalTH CHUITY B3aEMOJII1 TOUKOBOTO 3apsily q 3 PIBHOMIPHO 3apsKEHUM JIHCKOM 3

MIOBEPXHEBOKO TYCTHHOK 3apsily ¢ Ta paliycoM R, SKIIO 3apsii 3HAXOAWUTHCS HAa OCi  JIMCKa Ha

Bigcradl h Bijg HBOTO.

Bapianr 4

1. Hupkymnsiis BEeKTOpa HAMPYKEHOCTI EJEKTPOCTATUYHOTO TIOJSI TIO0 3aMKHYTOMY KOHTYPY.
B3aeM03B” 130K HAMIPYKEHOCTI 1 MOTSHINIATY €JIEKTPOCTATHIHOTO TIOJIS.



2.

Enexktpuune mone piBHOMIPHO 3aps/PKEHOrO MeTajiuHoro IptiHapa. Llumingpudnuit

KOHJICHCATOP

3.

MertaneBuii JUCK O00CPTAETHCSI HABKOJIO CBOEI OCI, MEPHCHIUKYISAPHOI O TUIONIMHH IUCKa 3

K0J10B0I0 4acToTo. 150 ¢, Paxiyc nucka 15 cm. SIka pi3sHHMIS MOTEHIiaNiB BUHHMKAE MiX HEHTPOM i
Kpaem Aucka. 4. 3 SKOI CHJIOI B3a€EMOJIIOTH PIBHOMIPHO 3apsi/IK€Ha HUTKA 3 JIHIHHOIO T'YCTHHOIO
sapany 1= 10 ® Kn/M i nosxwmnoro 10 cm i TouxoBmit 3apsn q= 2-10° K, posramopanuii Ha
HNEepHEHINKYIAP] 10 CepeIMHU HUTKH Ha BiACTaHi 3 cM.

Bapianr 5

1. [ToTik BekTOpa Hampy>KEHOCTI elaekTpuuHoro moisi. Teopema Octporpaacbkoro — layca B
1HTerpaIbHIi hopMi.

2. [TpoBigHuKH B enekTpuuHOMY 1oJi. EnextpoeMHuicts. KoHneHncatopu Ta ix 3”€THaHHS.

3. Bu3HaunTH MBUIKICTH PyXY €JIEKTPOHA MO KOJOBiH opOiTi paaiyca 53 MM HABKOJIO siipa aToMa
BOJIHIO.

4. JIBi TOHKI JOBri HUTKHU 3apsiKeHi 3 JiHilHOIO TycTHHOIO 3apany 1= 10 ® Ki/m Ha Bigcrani 10

CM OJIHA BiJl O/IHOI. B SKMX TOYKax MPOCTOPY HANPY>KEHICTh €NEKTPUYHOTO TO0JIsI, CTBOPEHOTO
LUMHU 3apsiiaMy Oyjie MaKCUMallbHa. 3HaWTH 11 3HAUECHHS.

3MicToBHUIT MOTYJIb 2

BapianT 1

1. PiBHSIHHS HETIEpPEPBHOCTI Ta YMOBH CTaIllOHAPHOCTI CTPYMY.

2. Egekr Xomna.

3. 3akonu enextpoiizy Papases.

4 Slka pobOoTa BHUXOAYy 3 MeTally KaroJa IBOXEIEKTPOMHOI JIAMIH, SIKIIO ITiABHIICHHS
temneparypu katoxy Bix 2000K no 2001KnpuBoauTh 10 30UIbIIEHHS CTPYMY HacHMYEHHsS Ha
1%. 5. Bartapes 3 e.p.c. 40 B 1 BHyTpimHIM onmopoM 5 OM mix’eqHaHa g0 pe3UCTOpa, OIip
skoro 3MiHEeThC B0 10 35 Owm. IloOyayBatn Ha omHOMY Trpadiky 3aJekKHICTh BiJl OMOPY
30BHIIIHBOTO PE3UCTOpa: 1) MOTY)KHOCTI, IO BHAUISETBCS Y 30BHIMIHBOMY KOJi, 2)
MOTY>KHOCTI, 110 BUAUISETbCA y BHYTPILIHIM YacTWHI Koja, 3) 3arajbHOI MOTYKHOCTI, IO
BUJUTSIETBCS Y KOJI.

Bapianr 2

1. 3akon Oma Ta [xoyns-Jlenna y qudepeHmianbHii hopmi.

2. 30HHa Teopisd TBepauX Tij. MeTanu, AieNeKTPUKH, HAIliBIPOBIIHUKH.

3. EnexrponitTnuna qucomiamis. 3akoH OcBanb/a.

4 ITo mizHOMY mpoBimHUKY mepepizom 0,17 mm? Teue ctpym 0,15 A . 3Haiitn sxa cuma jie Ha
OKpeMi BiJIbHI €JIEKTPOHH 3 OOKY eJIEKTPUYHOTO TTOJIS.

5. Bin mxepena 3 manpyroro 100kB HeoOXigHO mepenaTtv Ha BiICTaHb 5 KM IMOTYXKHICTh SKBT.
Jonyctumi BTpatu B JiHIi enekrpomnepenaul%. Po3paxyBatu MiHIMaIbHMNA mepepi3 MiTHOTO
MPOBIJHUKA, SIKWW 3aJJ0BUILHUB TpuBeeHi yMOBU. [TutomMuii omip miai 10° Om cm.

BapianT 3

1. 3akon OMa JJ1 HeOTHOPITHOT TUTSTHKH KoJia. CTOPOHHI eNEeKTPOPYIIHHI CHITH.

2. 3akoH Binemana-®panna.

3. BunpsimieHHst Ha KOHTaKTI €JIEKTPOHHOIO 1 JIPKOBOTO HaMiBIPOBIAHHUKA.



4. 3naiitn (B €B) mmpuHy 3a00pOHEHOi 30HM HAMIBIPBIIHUKA, SKIIO BIZIOMO, MIO TMpH
temrepatypax 300K ta 350K #ioro omip cranoBus BiamnosigHo 700 Om ta 100 Om.

5. Sxuit 3apsn npoiine mo npoBigHUKY onopoM | kKOM mpu piBHOMipHOMY HapOCTaHHI CTPyMY Ha
moro kinmx Big 15 B 1o 25 B npotsirom 20 c.

Bapianr 4
1. [Tpasuna Kipxroda

2 KonTakTHa pi3HMILS TOTEHIIAIB.

3. lonizaris rasiB enexrpoHanM yaapoM. Jlocning @panka i ['epra.

4 HikemoBaHHs METaliuHOTO BUPOOY 3 moBepxHeto 120 cM? Tpuasio 5 rogus mpu ctpymi 0,3 A.
BusHaunTy TOBHIMHY HIapy HIKENIO HAa BUPOOi, SKIIO BAJEHTHICTh HIKENMIO — 2, a TYCTHHA
8,6r/cM°.

S. BusHauntu e.p.c. 1 BHYTpILIHIHM OMip rajJbBaHIYHOTO €JIEMEHTY, SKILIO MPH HOro MiJKIIYeHH]
1o pesucropa onopom 1,8 Om ctpym B komi 0,7 A, a pu migKIOYeHH] pesuctopa 2,3 OM —
CTpYM B KoJii cTaHOBUTH 0,56

BapianT 5

1.  Tlpupona HociiB 3apsay B metanax. {ocminu Pikke, Tonmena i Ctroapra

2 TepmoeneKkTpuuHi sSBUIIA.

3.  Enexrpuunuii ctpyM y Bakyymi. @opmynu Pigapacona ta borycnascekoro. Enektponni mammmu.

4 3HaiiTH cepefHIO IMBHIKICTH Apeiidy HOCIIB 3apsay B Mimi mpu TycTuHi ctpymy 10A/mMm2.
I'yctuna mimi 8,9 1/ cmS, MoJsipHa Maca 64 T/mMonb. BakaTu, 1O KOXXEH aToM Mili B
KpHUCTaNIYHI{ TpaTIi Bi4l 10HI30BaHHA.

5.  JSIxi 3Ha4yeHHs OMOpiB MOKHA OTPUMATH, MalOUYM TpH pe3urctopu onopamu 10Mm, 20m ta 3 Om

MonayJb 2¢

3MicToBHMI MOxyJIb 3

Bapianrt 1

1. MaruitHa B3aeMoJiist CTpyMiB. 3akoH Ammepa.

2. SIBume enekrpomarsitHoi inaykii. E.p.c. ingykuii. Camoinaykuis. EHepris MarHiTHOTo mouis.

3. [To nBOX mapayieTbHUX JOBTUX MPOBIIHUKAX, PO3TAIIOBAaHUX Ha BificTaHi 10cM OIHH BiJ OJHOTO
Te4yTh CTpyMH 3A Ta SA. B siKuX To4kax MpoCTOpy IHAYKIIiS MArHITHOTO TIOJISl PiIBHATUMETHCS
HYJEB1, KO |-cTpyMu nmapainesbHi, 2-CTpyMU aHTHIIapaienbHi?

4. 1o mxepena 3miHHOTO cTpyMy (Uep=100B, f=50I'11) miaxaro4eHo nociai0BHO 37 €IHAH1 PE3UCTOP
ornopom 100M Ta xoHAeHCATOp eMHCTIO 300MKD. 3HalTITh ePeKTUBHE 3HAUCHHS CTPYMY, MOJTYJIb
KOMILJIEKCHOTO OTIOpY Ta 3CyB (a3 MiXk CTpyMOM Ta Hanpyroro B koii. [ToOyayiite B macitadi
BEKTOPHY Jliarpamy Jjsi JaHOTO KoJja.

Bapiant 2
1. KoHTyp 3 cTpyMOM y MarHiTHOMY IOJIi.

2. Cuna Jlopeniia

3. Uepes TopoinaneHy KOTYIIKY, sika Mae 2000 BUTKIB i cepenniii paaiyc 10 cm mporikae ctpym
300MA. Ilo oci cumeTpii Topoina HaTSHYyTa AOBra ApoTHHA. SIKuii CTpyM MOTPiOHO MPOMYCTUTH
4yepe3 ApOTHHY, 00 HANPYKEHICTh MAarHITHOTO MOJIsl BCEPEANHI TOpOoina piBHIACH HYJIEB1?



4. No mxepena 3minHOTO CTpyMy (Uep=50B, f=501"11) miaximroueHo mapaienbHo 3 € JHaHI pe3uCTop
ornopom 200M Ta koHAeHcaTOp eMHCTIO 200MKD. 3Hal1iTh ePEeKTUBHE 3HAUCHHS CTPYMY, MOJTYJIb
KOMIUIEKCHOTO OIIOPY Ta 3CyB (pa3 Mixk cTpyMOM Ta Hanpyroro B kodii. [ToOyayiite B maciiradi
BEKTOPHY Jiarpamy Ajisi JaHOTO KoJja.

BapianT 3

1. MarsiTHe nose enekTpuyHoro ctpymy. 3akoH bio Caspa Jlanaca. [naykuis 1 Hanpy&eHicTb
Mar”iTHOTO TIOJIS.

2. Ormip, iHAYKTUBHICTh Ta EMHICTH B KOJII 3MIHHOTO CTPyMY.

3. Minne kinble 3 pagiycom 3 cm ta oropom 0,50M moMilleHEeHe B OJHOPITHE MarHiTHE MOJIE 3
iaaykmiero 0,1 To. SIkuit MaKCUMaJIBHUH 3apsii MOKE MMPOTEKTH IO KUIBIIO, SKIIIO 1HITYKITis
MAarHiTHOTO o 3MHINTECA 10 0,01 Ti?

4. No mxepena 3MiHHOTO CTpyMy (Uep=50B, =50I"11) migximroueHo napanaensHo 37 €¢IHaHI KOTYIIKa
igpykTuBHICTIO 300 MI'H Ta KOHAEHCATOP €MHCTIO 20MKD. 3HANWITH ehEeKTUBHE 3HAUYCHHS CTPYMY,
MOYJTh KOMILJIEKCHOTO OTOPY Ta 3CyB (a3 Mik CTpyMOM Ta Hampyroto B koui. [ToOynyiiTe B
MaciTabl BEKTOpHY Jiarpamy Juisl JaHOTO KoJia.

Bapiant 4

1. MarnitHe nosie B peyoBuHi. [/[ia- mapa- i pepoMarueTusm.

2. MarHiTHe ToJie COJICHOi1a 1 Topoina

3. EnextpoHn, npuckopenuil pizuuiiero notenuianis 1000B nonasae B oqHOpiIHE MarHiTHE moJyie 3
iaaykniero 0,01Tn nepneHuKyIspHO A0 CHIIOBHX JIiHIH. SIka cuna aie Ha enexTpoHn? BusHadiTh
napaMeTpu TPaeKTOPii eJIEKTPOHY Y MAarHITHOMY I10J11?

4. No mxepena 3MiHHOTO cTpyMy (Uep=100B, f=50I"11) mikItoueHo mociiIoBHO 3 €IHAH] KOTYIIKa
inayktuBHicTIO 200 MI'H Ta KoHIEeHCATOp eMHCTIO 30MK®D. 3HaiNITh e(heKTUBHE 3HAUCHHS CTPYMY,
MOJIyJIb KOMIUIEKCHOTO OTIOPY Ta 3CYB (a3 MiX CTPyMOM Ta Hampyroto B koii. [loOynyiite B
MacmTabl BEKTOPHY Jliarpamy Jjisi JaHOTO KOJIa.

BapianT 5

1. TIloTik BekTOpa IHAYKLII Ta MUPKYISLIs BEKTOpa HAIPYKEHOCTI MarHiTHOTO TOJIS.

2. I'ipomarsitHi siBuma. Jocnian Effnmreiina 1 ne ['aaza ta bappera

3. B onHOpigHOMY MarHiTHOMY 1o 3 iHAYKI€0 0,2 3HaX0AUTCS MPSIMOKYTHA paMKa 3 CTOPOHAMH
5 ta 10 cm, o skii Tede ctpym 1,2 A. Skuil MakcuMaabHUH MOMEHT CHJIM MOJKE JiSTH Ha IIFO
pamky? 4. lo mxepena 3miHHOTO cTpyMy (Uep=100B, f=50I"11) migkiIr04eHo mociioBHO 3 €qHaHI
KoTymka iHaykTuBHicTIO 20 MI['H Ta pesuctop omopom 100M . 3HaiifiTe edekTHBHE 3HAYCHHS
CTPyMY, MOAYJIb KOMIUIEKCHOT'O OIOPY Ta 3cyB (pa3 MixKk CTpyMOM Ta Hampyroto B koii. [ToOynyiite
B MacITali BEKTOPHY Jiarpamy JAJisl JaHOTO KOJIa.

Bapiant 6

1. Ctpymu npu 3aMHUKaHHI 1 pO3MUKaHHI €IEKTPUIHOTO KOJa 3 IHAYKTUBHICTIO.

2. Nocaigu Poynanna i EitxenBanbaa

3. B omHOpiHE MarHiTHE TToJie i1 KyToM 30° 10 CHIIOBUX JIiHIN BIIITa€ 0-4aCTUHKA 31 MIBUIAKICTIO

1000m/c. 3HaaiTh pagiyc Ta KpOK TpPaeKTopii pyXy O-4acTHHKH. Macy 0-4aCTHHKH MPHATH PIBHOIO

6,7 10°%kr.

4. o mxepena 3MiHHOTO cTpyMy (Uep=100B, f=50I"11) migkiaroueHo mapanenbHO 3”€QHaHI KOTYIIKa
inaykTuBHIcTIO 30 MI'H Ta pesuctop omopom 200M . 3HaiifiTh €dEKTHBHE 3HAYCHHS CTPYMY,



MOJYJIb KOMIUIEKCHOTO OTOpYy Ta 3CyB ()a3 MiXK CTpyMOM Ta Hampyror B koii. [loOymyiite B
MaciTabl BEKTOpHY Jiarpamy Juisl JaHOTO KoJia.

3micToBHMIT MoayJIb 4

Bapianr |

1. Omip, IHAYKTUBHICTb 1 EMHICTB Y KOJIi 3MIHHOTO CTpyMy. [10TY>XHICTh 3MIHHOTO CTpyMYy.

2. Ctpymu 3minieHHs. BuxpoBe enekrpuune mone. Cuctema piBHSIHR MakcBeiuia Ta iX (i3UYHUN
3MICT.

3. Y m1ockuii KOHAEHCATOP MapalieIbHO HOTO IUIACTHHAM BIIITAE IMYYOK EJEKTPOHIB, SKi MPUCKOPEHI
pizHuero norexuianiB 1500 B. EnexkTpoHu momasaroTh y KOHJIEHCATOP TOYHO MOCEPEAMHI MIX
IUTACTUHAMH, BIICTaHb MIX AKMMHU 1 cM. Busnauntu:

a) HIBUJIKICTh €JIEKTPOHIB, 10 BIITAIOTh Y KOHJAEHCATOP;
0) MiHIMaJIbHY PI3HUIIl TIOTEHINAIB HA TUTACTHHAX KOHEHCATOPA, MPHU SKIM €JIEKTPOHU HE BIIIITAIOThH
13 KOHJIeHCaTopa, SIKIIO JOBKUHA [UIACTUH 5 CM.;

B) SIKMI MPU IbOMY MOJYJIb IIBHIKOCTI €JIEKTPOHIB?

4. KonuBanbHUH KOHTYp MICTHTh KOHAeHcAaTop eMHICTIO 0,2 MKD Ta KOTYHIKY iHAYKTUBHICTIO
5,07 mI'n. Busnauutu:

a) JorapupMiuyHUM JEKpPEeMEHT 3aracaHHs, HpU SKOMY pI3HHUISI IMOTEHI[iaJliB Ha OOKJIQJAMHKAX

KOHleHcaTopa yepe3 10~ ¢ 3MeHIuUThes y 3 pasy; ) YoMy IpH LIbOMY PiBHHIT OIIip KOHTYpA.

5. [Tmocka rapMoOHIYHA €JIEKTPOMArHiTHa XBWISL 3 JOBXHHOKO 100 M Mae aMIUIITy/IHE 3HAYEHHS
HANPYKEHOCTI eNeKTpuuHoro mojis 5-10° B/M. Ska eHeprisi mepeHOCHThbCs Iiclo XBuier 3a 10
XBIIMH depe3 Muomaaky 1 M2, 10 po3TallOBaHA TEPIEHAMKYIAPHO M0 IIBUAKOCTI
PO3MOBCIOIKEHHS XBHIIi?

BapianT 2
1. Pe3onancu y Kouti 3MiHHOTO cTpyMy. KonuBHMI KOHTYP.

2. EnextpomarHiTHi xBuii. Bektop Ymosa-Iloiitinra. Enepris Ta iMImysibe e1€eKTpOMarHiTHOI XBUIIL.

3. EnekTpoH, 1m0 Mae MIBUAKICTH 107 m/c, BiiTae B OJTHOPIIHE MAarHiTHE moje mig Kyrom 60° mo
HaIpsIMKY TIOJIS 1 TIOYMHAE PyXaTHCs B3JOBX cmipaii. HampykeHicTe MarniTHOro moist 1,5 kA/M.
a) 3anucaTy BUpa3 11 cuin JlopeHna y BEKTOpHii GpopMmi Ta 32 KOMIIOHEHTaMH.

0) Busznauntu pazaiyc i Kpox crmipadi.
B) Po3B’s13atu 3a1auy i3 ypaxyBaHHSM TOT'O, IO €JIEKTPOH € PENATUBICTCHKOIO0 YaCTHHKOIO.

4.V KoJ0 3MIHHOTO CTpyMY 3 €eKTHBHOIO Harpyrow 120 B BkiItoYeH1 MOCTIIOBHO 3’ €JHAHI KOTYIIIKA
1HIYKTUBHOCTI 13 akTHBHUM omopoM 10 Owm 1 konaeHcaTop. Ha wactoti 50 'l iHIyKTUBHUE OTip
KoTymku 2 OM, emHicHU# omip koHaeHcaTopa 500 Om. a) OOYMCIUTH MOJYJIb KOMILJIEKCHOTO
OIopy KoJa.

0) [loOynyBatu y MaciiTadi BEKTOPHY JiarpaMy Ta BU3HAUYUTH CTPYM Y KOJTi.

B) BusHauuTH cTpy™m y Koili i Hampyry Ha MOTo NIJSTHKaxX MpU PE30HAHCI, SIKUH JTOCATAETHCS 3MIHOIO

9acTOTH.

5. Slkuit TUCK YMHUTH IUIOCKA €JIEKTPOMAarHiTHa XBUJIS Ha MEpeIiKoay, KoedilieHT BiAOMBaHHS SIKOI
piBawmii 0,9, po3ramoBany g kyrom 30° 10 HanmpsIMKY pO3MOBCIOKEHHS XBUII, SKIIO aMILTITYAa
HAMPY)KEHOCTi MArHITHOTO Mo y XBuii 3-107* A/m?



