EnexkrpuyHuii ctpym

Merta ypoky:

Hapuanbna: [lormuOutu 1 3aKpinmUTH 3HAHHA YYHIB PO YMOBHM BUHUKHEHHS
CJIEKTPUYHOTO CTPyMy, CHJIM CTpyMy, Hampyry, Omip MNpoBiAHHKa, 3akoH Oma s
IUISIHKH KoJIa.

Po3BuBasbHa. Cropusti 30aradeHHI0 CIOBHUKOBOIO 3amacy; (OpMyBaHHIO
Mi3HaBaJIbHOI CAMOCTIMHOCTI; PO3BHUTKY CIIOCTEPEXJIMBOCTI, yBaru, Iam ATi, YsBH,
MUCJIEHHS; BUPOOJIEHHIO 3BUYKH 0 MJIAaHYBaHHS CBOIX JIIH.

BuxoBHa. BuxoByBatu yBaxHICTh, 310paHICTh, CIIOCTEPEAKIUBICTb.

Tun ypoky: ypok 3aCBOEHHsI HOBUX 3HaHb.

Haounicth i oOnagHaHHSI: HaBYaJIbHA TMPE3EHTAIls, KOMIT'IOTEp, MiAPYYHUK,
amIepMeTp, BOJIBTMETP, IKEPETIO CTPYMY, PE3UCTOP, 3 €AHYBaIbHI IPOBOAM, JTAMIIOUKH.

. . Xin ypoky
I. OPTAHIBAIIIMHUU ETAII

I1I. AKTYAJUII3ALIA OITOPHUX 3HAHb TA BMIHb
[I{o Take eNeKTpUIHUM CTPYM?

3a AKX YMOB BIH BUHHUKAE?

Axi G13U4HI BETUYUHU HOTO XapaKTEPU3YIOTh?

III. BUBYEHHS HOBOI'O MATEPIAJIY

1. EnexkTpuyHuii ctpym

EnekTpuynmnii cTpym — e HanpsivvieHuii (YNOpsiAKOBAHUIT) PyX YaCTHHOK, SIKi
MAKTh eJIEKTPUYHUMN 3aps.

YMoOBM iCHYBAHHS €JIeKTPUYHOIO CTPYMY:

1) Hasguicmob iNbHUX 3APAOHCEHUX YACMUHOK — HOCIIB CTPYyMY;

2) naseuicmb eleKmpuyHo20 Nojis, Nid IKOTO CTBOPIOE Ta MIATPUMYE HAIPSIMIICHUN
PYX BUTBHUX 3aPSPKCHUX YaCTHHOK.

Ilpoonemni numanns

* [1{o «B1AMIOBIIa€» 32 CTBOPEHHS €JICKTPUYHOTO MOJIsA?

:kepesa cTpyMy — NPHCTPOI, SIKi NMEepPeTBOPIOIOTH Pi3HI BHIAU €HePrii Ha
eJICKTPUYHY €Heprilo.

Y  mKepenax e€JIEKTPUYHOIO CTPYMY BHUKOHYETbCS poboma 3 po30iNeHHs
PI3BHOUMEHHUX eleKMPUYHUX 3apsao0is, Y PE3yJbTaTi 4oro Ha OJHOMY TOJIIOCI JpKepena
HAKOTIMYYEThCS TO3UTUBHUN 3apsif, a Ha JIPYyroMy — HEraTMBHHUM; y Takui cHocio
CTBOPIOETHCS  €JEKTPUYHE  Tojie  (aKyMyJdsaToOpH,  TallbBaHIUYHI  E€JIEMEHTH,
CJIEKTPOMEXaHI4HI TeHEPATOpU, COHSUYHI OaTapei).

il eJIeKTPUYHOTIO CTPYMY:

Tennoea (HarpiBaHHs MPOBIJHUKA).

Ximiuna (XIMiYHE pO3KJIaJaHHs PEYOBUHU).

Maenimna (HaOyTTS MarHiTHUX BIACTUBOCTEM).

Csimnio6a (eNeKTpUYHA €HEPrisl YaCTKOBO MEPETBOPIOETHLCS HA CHEPTIIO CBITIA).



2. EfnekTpuuHe K0J10

eleKMpUUHOI eHepeii, 3aMUKANbHUL (POIMUKAILHULY) NPUCMPILI.

HadinpocTrime  enexTpudHe KoOJO  SBISIE  COOOKW 3 '€OHaHi \
NPOGIOHUKAMU 6 NEeBHOMY NOPAOKY 0JHCepeno CMmpPYMY, CHONCUBAY

EJICKTpI/I‘IHa cxeMa — 1€ KpeECJaCeHHsI, Ha SAKOMY YMOBHHUMH k +||_ /
|I

\

NMO3HAYEHHSAMH TIO0KAa3aHO, 3 SIKHX eJIEeMEHTIiB CKJIaJa€ThCsa
eJIEKTPUYHE KO0JIO | AKUM YHHOM L eJIeMeHTH 3'€IHAHi MisK c00010.

3a Hanpamox cmpymy 6 Kol NPUUHAMO HANPAMOK, V SKOMY pyxaaucsi 6 no Koy
NO3UMUBHO 3aPAOJNCEHI UYACMUHKY, MOOMO HANPAMOK 6i0 HO3UMUBHO20 NONIOCA

ooicepena cmpymy 00 He2amusHo2o.

YMOBHI MO3HAYEHHSA ACAKHX eJIEeMEHTIB CJICKTPUYHOI'O KOJIA
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3. Cuaa crpymy

Cua cTrpymy B NpPOBIIHHKY — 1e (i3MYHAa BeJUYHHA,
CJICKTPUYHUI CTPYM i YHCEJbHO [OPiBHIOE 3apsay, IO
NonepeYHu nepepiz NPoBiAHNKA 32 OIMHHUIIO YaCY.
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EnekTpnyHun
[3BiIHOK

Pesuctop

Peoctat

3’egHaHHA
npoBogais

3aTtuckadi ans
nig’egHaHHs
OiNAHKM Kona

siKa XapaKTepu3sye
NPOXOAUTH uepe3

Onununs cumm ctpymy B Cl — ammep: [[[= 1A

1 A Oopigntoe cuni cmpymy, Axkui, npoxoosauu 8 080X @
napaneivHux  npoeiOHuKax —HecKinuennoi Ooexycumu ma |

HEeXmMOBHO Manoi niowi nepepizy, po3mauio8aHux y 6axKyymi
Ha eiocmani 1 M 00uH 6i0 00H020, BUKIUKAG OU HA KOMCHIU
Oinanyi npoeionuKie 3a6006xcku 1 M cuny 63aemooii 211107 H.

[lpunan ayis BUMIPIOBAaHHS CHJIM CTPYMY — amMiepMeTp. AMIEpMETp BMUKAIOTh B
KOJIO NOCLIO0BHO 3i Cnodcuaiem, B SKOMY BUMIPIOIOTh CUITY CTPYMY.



4. EjleKTpu4yHa Hanpyra

EnexTpuyna Hanmpyra Ha JigHOi KkKojda — (Qi3MYHA BeJUYHHA, SIKA
XapaKTepHu3ye eJeKTPUYHEe MoJie HA AUISIHII KOJIa i YMceJbHO JOpPiBHIOE PoOOTi
CJIEKTPUYHOI0 MOJISA 3 MepeMillleHHs MO Wil AUISHII OXMHUYHOIO0 NMO3MTUBHOIO

3apsiay.
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Onmununs Hanpyru B CI — BoaisT: [U] = 1B

1 B — ye maxa nanpyea na dinanyi xona, 3a sKoi enekmpuine
none sukouye pooomy 1 JIx, nepemiwgyrouu no yiu oinanyi 3apsao
1 K.

1B=12

K
Kn

[Tpunan st BUMIPIOBaHHS HAlpyTH — BOJBTMETP. BOIBTMETp NPHETHYIOTH 10
SJIEKTPUYHOTO KOJIa napanenivro Oilanyi, Ha K1 BUMIPIOIOTh HAMpPYyTYy.

5. EnekTpuuHuii onip

Enexrpuunnii omip — ¢izuyHa BeJIHYHMHA, SIKA XapaKTepu3y€ BJIACTHBICTH
NMPOBITHUKA NPOTUIIATH €JIEKTPUYHOMY CTPYMY.

Onmunuts omopy B CI — om: [R] = Om

1 OM — ye onip makozo nposionuka, 8 sikomy meue cmpym cunoro 1 A 3a nanpyau na
KiHysax npogionuka 1 B.

10mM =1

Onip HUIIHAPUYIHOTO MPOBIAHUKA:
R = p?
p — TUTOMHHA OTIp PEYOBUHHU, 3 SKOI BUTOTOBJIEHWW MPOBITHUK; | — MOBKHHA
MPOBIAHMKA; S — IJIOMIA TOTIEPEYHOTO MepePi3y MPOBITHUKA.

ITuToMuii onip pe4oBMHU — (Pi3MYHA BEJUUMHA, IKA XAaPAKTEPHU3YE€ eJTeKTPUYHI
BJACTHBOCTI PEYOBMHHM Ta YHUCEJIbHO [OPIBHIOE ONOPY BHUIOTOBJIEHOI0 3 Hel
NPOBiTHUKA TOBKHHOIO 1 M i 3 nUI0IIEI0 Monepeunoro nepepisy 1 Mm%

Opuawnirg mutomoro ornopy B CI — om-metp: [p] = OmM'M

[Tutomuii omip ICTOTHO 3anedxcums 8i0 memnepamypu.

IIurtomuii omip AesIKUX pe4oBUH npu Temmneparypi 20 °C
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OM - MM OM - MM

PeuoBuHa p— p,OMm-M | PedvosuHa P p,0OM - M
Cpibno 0,016 1,6-10°8 MaHraHiH (cnnas) 0,43 43-107
Migb 0,017 1,7-10°8 KoHcTaHTaH (cnnas) 0,50 5,0-1077
3onoTo 0,024 2,4-10°8 PTyTb 0,96 9,6 - 1077
AntoMiHin 0,028 2,8-10°8 Hixpowm (cnnas) 1,1 1,1-10°¢
Bonbgpam 0,055 5,5-10"%  dexpanb (cnnaB.) 1,3 1,3-10°6
3aniso 0,10 1,0-1077 Ipadit 13 1,3-10°°
CBuHeUb 0,21 2,1-107  dapcop 1,0 - 101° 1,0 - 101
Hikenin (cnnas.) 0,42 4,2-107 EGoHiT 1,0 - 1020 1,0-10™
6. 3akon Oma 1J1s TIJISHKH KOJIA LAY

3axon Oma 1 JUISTHKH K0JIAa: L5

Cuaa crpymy B JUISHOI KoJa TMPSIMO 1
nponopuiiHa Hamnpy3i Ha KIHOAX JAUISHKA Ta

.o A 0,5
OﬁepHeHO IponmopuiMHa onopy mie€l 1MJisHKH.
I = U 0 U.B
R )

IV. BAKPIIIVIEHHS HOBUX 3HAHDB I BMIHb
1. BusHaurte cuimy cTpyMy B IIPOBIAHUKY, SIKIIO HAIpyra Ha ioro Kinmsax 60 B, a omip
npoBigHuka 20 OMm.

Hano: Po3é’a3anns

U=60B i B _ B _ — 60 _
I=— [I]—OM—%—A I—ZO—S(A)

R = 20 Om

Bionoegios: | = 3 A.

2. Skwmii 3apsa npoiae yepe3 nonepedyHuid nepepi3 NpoBigHUKA 3a 5 XB, SIKIIO CUja
CTpyMy B npoBigHUKY 0,5 A?

Hano: Po3é’a3annsn
t =5x=300c 12% = q=1It
I=05A

[q] = A-c = Kn q = 0,5-300 = 150 (Kxn)

q — ?

Bionoegios: g = 150 K.

3. Obmotka peocrara 3 omnopoM 84 OM BHUIOTOBJIEHA 3 HIKEIIHOBOIO APOTY 3
IUIOLIEIO MONEPEYHOrO0 Hepepisy 1 Mm%, 3HAWIITE TOBKHUHY JPOTY.
/ano: Po3é’sazannn
R = 84 0mM R=pt => | =5
S P

S = 1MM2




=110 °M°

0 =14210" OMmM

_84110°
=22 = 200 (w)

[ =7

Bionoeios: | = 200 m.

4. Sk 3MIHMTbCA CcWJa CTPYMy Ha JUISHII Koja, S[KIIO Hampyry Ha TUISHII
301IBIINTH B IBa pa3u, a ONip JUISTHKY 3MEHIINUTHU B 1,5 pazy?

Hano: Po3é’a3annn
U =2U U, U,
2 =% I, =%
1 . 2 ,
R = 1,5R
1 2
Ul
1_1 0 i _ R UR, _ UR, _ 1
— 7 == = 2 =
I I Uy RU, 15R 20, 3
RZ
11 1 .
Bionoegiov: — = —; cuia cTpyMy 30UIBIIATHCS B 3 pa3u.
I 3

5. Ha pucyHky nogaHa BoJbT-aMII€pHA XapaKTepUCTUKA MPOBiAHNKA. BusHauTe fioro

ortip.

/ano:
U=408B

I =4A

R —7?

Pozé’azanna

A

I A

U
I

Bionogiob: R = 10 Om.

6. 3HANAITH TiaMeTp HIXPOMOBOTO JIPOTY MOBKUHOIO 20 M, sIKIIO #oro omip 5 Owm.

/ano: Po3é’azannn
[ =20m 1 4pl _ [apl
R=ps=-7 d =\7x
R = 50mM
p=1110 ° Omm 5
' ] = 2

d — 7

[41,110°%20 . , . -3
d = T~2,410 (M)




Bionoegios: d=2, 4 MmM.

7. Buznaure omip migHoro apoty mMacoro 300 r i qoBxunHo0 340 M.
Hano: Po3eé’a3anns
m = 300r = 0,3 kr {R=p—§m=pV=plS

[ =340 M :
[TOMHOXUMO TIEPLIE PiBHAHHS Ha IPYTe:
_ _ l '
p=1710" OMmM Rm = p— e« plS
L Kr_ _ a2 _ ool
p = 8900 Rm = ppl° => R=%5
R — ? OM'M" oM
[R] = " = OM

-8 2
1,7-10 -8900-340
R = 030 ~58,3 (Om)

Bionoeios: R=58, 3 OMm.

V. IIABUTTSA HIACYMKIB YPOKY
becioa 3a numanuamu
1. IlJo maxe enekmpuunuu cmpym? HAxumu € ymosu 11020 UHUKHEHHs Ma ICHY8AHH?

2. Axi npucmpoi wuasusaiomo Odceperamu eiexkmpuunoz2o cmpymy? Haesedime
NPUKTAOU.

3. Biomeopimb, aK no3Hayaromev HA eleKmpuyHuUxX cxemax 2ailb8aAHIUHULL eleMeHm,;

pe3ucmop, peocmam, amnepmemp, 60AbmMMemp,; Kuo4y. [l 4020 npusHayewi yi
npucmpoi?

4. ll]o nputnamo 3a HanpsAMOK Cmpymy 8 KoJi?

5. Hatime xapaxmepucmuku i3uuHux 6eIuduH: Cuia CMpymy 8 Koii, Hanpyea Ha
OLIAHYI KONA, ONip NPOBIOHUKA, NUMOMULL ONIp.

6. Chopmymovime 3axkon Oma 015 OLIAHKU KOJA.

VI. JOMAIIHE 3ABJIAHHS
OmpairtoBaru § 1, Bripaa Ne 1 (2, 3)



Jlooamkoei 3a0aui

1. 3HalaiTh cWily CTPyMy B MPOBIIHHKY, SIKIIO 3a | XB uepe3 HOTo momepedyHuit
niepepi3 npowuios 3apsaa 90 K.

Pozé’azanns

90
I =22 =1,5(A)

/ano:

t=1xB =60c
q = 90 Kn

I - ?

Bionoeiosv: I = 1,5 A.

2. 3HalIITh HANPYTy Ha KIHLSX MpoBigHUKa omopoM 20 Owm, skmio 3a 10 xB uepes
Horo mornepednuii nepepiz mpoiimos 3apsa 360 K.

Mano: Po3é’a3annsn
R = 200m | =L ] =L
R t
t =10xB = 600cC U
_a — — 4R
R T ¢ => U= t
q = 360 Kn
KrOm A'C'% _
u -7 [U]=—"—=—]"-=8B
360-20
U 00 = 12 (B)
Bionogiob: U = 12 B.

3. Skumo a0 KiHIIB NpoBigHMKA NpukiaacTd Hanpyry 100 B, To mo HboMy morede

cTtpyM 2 A. SIKy Harnpyry nmoTpiOHO MPUKIACTH O KIHIIB I[LOTO MPOBIAHKUKA, III00 cuiia
CTpYMYy B HhOMY JopiBHIOBaja 0,8 A?

Hano: Po3é’a3annsn
U = 100B _ Yy _ Y
! R ==~ R,=7"
1 2
I =2A
1 B v, U, B U,
R, =R, T => U,==
12 =0,8A 1 2 1
_ BA _ _ 10008 _
— v,|=2-=8B  U,="5"=40(B)

Bionoegios: U2 = 40 B.

4. Peoctar BUTOTOBJEHUN 3 HIXPOMOBOIO JIPOTY IUIOHICIO MOMEPEUYHOro Mepepizy
1 mm? i mosxkuHO0 100 M. Busnaure ioro ormip.

Hamno:

Po3seé’azanna




[R] = OmM-— = OM

S =1mm R=p%
M

=110 ° M 100

—6
R=1110"«—"2 = 110 (Om)

[ =100m
Bionogiob: R = 110 Om.

p=1110 ° Omm

R — 7

5. Cuna ctpymy B npoBinmHuKY fopiBHIOE 0,8 A. CKUIBKH €JEKTPOHIB MPOXOAUTH
Yyepe3 NMOMEepeYHHi mepepi3 npoBigHuKa 3a 1 xXB?

Mano: Po3é’azannsn
I =08A q=1It |g] = N|e|
t=1xB = 60cC Nle| = It => N = IItI
e
e 1,610 " Kn A K 20
=— 1,6 : 0,8:60
[Nl=4-=—"-=1 N=—""5=310
N —?
. . 20
Bionogiob: N = 3-10 .

6. JIBa HIXpOMOB1 APOTH MarOTh OJHAKOBI MacH, aje JiaMeTp OJHOIO y JBa pa3u
OUTBIINM, HIXK 1HIIOTO. SIKUii 13 IPOTIB Ma€e OUIBIININ OMIp 1 B CKIJIBKH pa3iB?

Mano: Po3é’azannsn
m =m m = pV =p =0 =0
1 2 L pl1S1 m, sz p1252
d = 2d m =m [ =
1 2 1 2 151 lzsz
R nd’ nd !
SR, | —~=1—% 4 =] Lt==1
R, 1 4 2 4 1 %2 L, 4
l 4pl l 4pl
R = p—lz L R = p—zz 2
2 2
1 Sl 'Ile 2 Sz T[d2
4pl1 5 5
R, oo, Ld, S d, _ 1
R, ) d’l 4 44 16
T[dZ 2
2
Bionoeio 'i =L
i0b. TS
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7. CKiJbKM BMTKIB aJIOMiHI€BOTO IPOTY IUIOIIEIO MONMEpedHoro mepepisy 0,2 mm?
HEOOX1THO HaMOTaTH Ha TOPIEISTHOBUN IMWIIHAP iaMeTpoM 2 cM, o0 ormip peocrara

oyB 0,8 Om?
/ano:
S=0,2Mm
=210 M
-2
d=2cm = 210 M
R = 0,8 0m

p=2810 " OMM

N — 7

Pozé’azanns
_ l ndN _ __ RS
R_pS_pS => N_p‘l'[d
2
OM'M
[N] - OmMMM 1
-7
0,8:2:10
= ~91

2,810 %3,142:10°

Bionogios: N=91.



