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Po6oTa 1. JocaigkeHHsI eJIEKTPUYHHUX KiJI 3 MOCTiIOBHUM,
napaJjeJibHUM Ta 3MIiIIAHUM 3’ €ITHAHHAM ONOPiB

Study of electric circuits with series, parallel and mixed connection
of resistances

1.1. MeTa poboTu

BuBunTn excriepuMeHTanbHI METOIHM TOCTIIHKCHHS €IEKTPUIHUX Kil 3
MTOCJTI IOBHUM, TTapajeIbHUM 1 3MIITaHuM 3’ €IHaHHSAM OmopiB. HaBumTHCH
BH3HAYATH CKBIBAJICHTHI OMOPH IIPH Pi3HUX cHocobax ix 3’eaHaHHS Ta
MOTY>KHOCTI, III0 CIIOYKUBAIOTH OKPEMI OTIOPH Ta eNIEKTPUYIHI KOJIa.

The purpose of the work

To study experimental methods of researching electric circuits with
series, parallel and mixed connection of resistances. Learn to determine
equivalent resistances in different ways of connecting them and the power
consumed by individual resistances and electrical circuits.

1.2. KopoTki TeopeTuuHi BizomocTi

Sk BimoMoO, OMOpWM B ENEKTPUYHOMY KOJI MOXYTh OyTH 3’€IHaHI
nociifoBHO (puc.l.1,a), mapanensHo (puc.l.1,6) Ta 3mimrano (puc.l.1,8).

[Ipy mociiOBHOMY 3’€HaHHI KiHEIb OJHOTO ONOpYy 3 €JHYEThCA 3
HOYaTKOM JIpyroro, KiHeIb JPYroro — 3 IOYaTKoM TpeThoro i T.1. Ilpm
IbOMY CTPYM Y BCIX IIOCITIJIOBHO 3’€JJHAHHX OIIOpaX Ma€ OJIUHAKOBY
BEJIMYMHY, a CIIajJ Hampyr Ha KO)KHOMY OIOpi - MPONOPLIHHUI IbOMY
CTpyMy.

CtpyM y KO 3 OCHIIOBHUM 3’ €JHAHHSIM OIOPIB 3riiHO 3aKoHY OMma

| =—, /1.1/
R

€eKe

n

ae R, = Z R; — eKxBiBaJIeHTHHH OIip KOJIa, IKUH y 3arallbHOMY BHIIQJIKY,
i=1

JIOPiBHIOE apr(PMETHYHIH CyMi N TOCITIIOBHO 3’ €IHAHUX OTIOPIB.
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Puc.1.1.

Criax Hampyry Ha KOXHOMY OIopi

U =IR,. 1.2/

Hanpyra Ha BXOJi €JIEKTPUYHOTO KOJIa JOPIBHIOE apuMETHYHINA CyMi
HANpYT HA OKPEMHUX OTOpax :

U=>U;=1>R. 1.3/

P =1°R, =—, 1.4/

a BChOI'0O KOJ1a

n ) n n Ui2
P=)P=1">R :Z?. /1.5
i=1 i i !



ITapanensre 3’ennanns omopiB (puc.l.1,0) — e Take 3’€THAHHSI, KON
YMOBHI TIOYaTKH BCiX OMOPiB 3’€HaHI B OJHY TOYKY, a KiHI[i — B JIPYTY.
IIpn mapanensHOMY 3’€HaHHI Ha BCIX OMOpax OJWHAKOBA HAmpyra, sKa
JopiBHIOE Hampy3i mxepena xuBieHHs U . CTpyM y KoXHOMY omopi
NPOTOPLIHHAN i HAPY3i:

U
Ii:E:Ugi, /16/

i
1 .. .
ae g = R MIPOBIAHICTE 1-TOT'O OTIOPY.
i
Cuna cTpyMy B HEpPO3TaIyKCHil YaCTHHI KOJIa

4
i=1
abo I =Ud,,, /1.8/
4 44
€ =0,+0,+0-+0, = . = Y — — eKBIBJIEHTHA IIPOBIAHICTH
A€ Qe =01 +0s+ 95+ 04 .leg ;Ri poBiz

KOJIa.
[ToTyXHICTh, IO CHIOKUBAETHCS TIPH MApaIeT-HOMY 3’ €THAHHI OIOPiB
1-010 BITKOIO,

R =U%g; = =U?, 1.9/
Ri
a - yCiM KOJIOM

n n
P=YPR=U?Yg =U%g,,. /1.10/
i=1 i=1

3mimane 3’eqHaHHs onopis (puc.l.1,B) — e Take 3’€IHaAHHSI, KOJIH
YacTHHA 3 HUX 3’€/[HaHa nmapajiesbHo (onopu R,,R3), a iHmi - mocizoBHO.

ExBiBanenTHMIA ommip BChoro koja (puc.2.1,B) mopiBHIOE

R,R
e R23:A_
R, +Rs

Cuna cTpyMmy Jkepera XKUBJIEHHS J10PIBHIOE



eK8

OcraHHs PIBHICTh Ja€ MOXIJIHMBICTH EKCIIEPUMEHTAIHHO ITiATBEPIUTH
nepmmii 3aKoH Kipxroda.

Enextpuyna eHepris, 00 BHUPOOJSETbCS JDKEPEIOM  IKHBICHHS
(TreHepaTopom), IEpPEeTBOPIOETHCS B IHII BHIW €HEPTii: TEIIOBY, CBITIIOBY,
MexaHiuHy Tomio. [Ipu 11boMy BUKOHY€EThCS OallaHC MOTYKHOCTEH

n
P=P+P+.+P=> R, /1.13/
i=1
ae P =Ul — notyxHicTs [kepena xusinenns, P, P, Ps,...,R, —
MOTYXHOCTI CIIOKHBAYiB.
st enextpuyHoro kona (puc.2.1,a) 6amaHc MOTYKHOCTEH MOXKHA
3aIMcaTH TakK:

4
P=UI:I2R1+I2R2+I2R3+I2R4=I22Ri=I2R /1.14/
i=1

Jlst eleKTpUYHOTO KOJIa, HaBeaeHoro Ha puc.1.1,0,

eKe6 "

P=Ul=17R, +15R, + 12R; + IZR, =g,U? + g,U% + gU? +g,U? =
:UZigi -UZ3g,,, /1.15/
1 TIpy 3MiIaHOMY 3’ €JJTHaHH1 onolp_i;
P=Ul =I1?R + 12R, + 1ZRy + 1?R, = 1*(Ry + R, )+ IZR, + I 2R, =

=I2(R1+R4+m). /1.16/
R, +R,

Brief theoretical information

Resistances in an electric circuit can be connected in series (Fig. 1.1, a),
parallel (Fig. 1.1, b) and mixed (Fig. 1.1, c).



When connected in series, the end of one resistor is connected to the
beginning of the second, the end of the second to the beginning of the
third, etc. At the same time, the current in all series-connected resistances
has the same value, and the voltage drop on each resistance is proportional
to this current.

Current in a circuit with a series connection of resistances according to
Ohm's law

s 1.1/

R
R(.’KG = ZRE -
as well =1 equivalent circuit resistance, which in general is
equal to the arithmetic sum n resistors connected in series.

Voltage drop across each resistance

Ui=IR; 1.2/

The voltage at the input of the electric circuit is equal to the arithmetic
sum of the voltages at the individual resistances:



=1 =1 1.3/

R; 1.4/
and the whole circle

i—1 i=1 =1 /1.5/

Parallel connection of resistances (Fig. 1.1, b) is such a connection,
when the conditional beginnings of all resistances are connected to one
point, and the ends - to another. When connected in parallel, all resistances
have the same voltage, which is equal to the voltage of the power source

U The current in each resistance is proportional to this voltage:

I; ZEZU&':

R; /1.6/

g =7
as well R; conductivity of the i-th resistance.

Current strength in the unbranched part of the circuit

4

i=1 11.7/
or I= Ugems , 1.8/
4 4 ]
ews =81 178218318, zzgi ZZE_
as well =1 =l =1 equivalent circuit

conductivity.
The power consumed when the resistances are connected in parallel by
the i-th branch,

F = Uzg;‘ ZLUZ
R /1.9/



and the whole circle

n I

i Uzzgi:uzgem'
i=1 i=1 /1.10/

TIU
]
e
I

A mixed connection of resistances (Fig. 1.1, c) is such a connection

when part of them is connected in parallel (supports Ry, R

sequentially.
The equivalent resistance of the entire circuit (Fig. 1.1, ¢) is equal to

3), and others -

_ RZR_?
R, + Ry

23
as well

The current strength of the power source is equal to

I=1,+1,=-2 v,
Rexs . /1.12/

The last equality makes it possible to experimentally confirm
Kirchhoff's first law.

Electric energy produced by a power source (generator) is transformed
into other types of energy: thermal, light, mechanical, etc. At the same
time, the power balance is performed

P=P+P,+. +P,=) P
= /1.13/

Pr. Py Py By = power of

as well £=UI— power source power,
consumers.
For an electric circuit (Fig. 1.1, a), the power balance can be written as

follows:
4
P=Ul=IR;+I’R,+ "Ry +I°R,=I’ Y R, =I’R,,

=1 . 1114/
For the electric circuit shown in Fig. 1.1, b,



P=UI=I;R, +I3R, +I;R; +I;R, =g, U’ +g,U? +g,U? + g, U’ =

4
2 2
= U Zgr = U gexe
i=1 /1.15
and with a mixed connection of resistances

P=UI=1’R, +I5R, +I;R; +I°R, =I°(R, + R, )+ I;R, + I;R; =
R,R
2743 )

=I°(R, +R, +
(R, +R, R, + R,

/1.16/

1.3. IIporpama podoTu

1. JocmimkeHHsS eNeKTPUYHOTO KOla 3 TOCHTIIOBHUM 3’ €THAHHIM
OTIOPIB.

2. [JocnmimkeHHS €NEKTPUYHOTO KoJia 3 TapajelbHUM 3’ €THAHHSIM
OTIOPIB.

3. JlocmimKeHHs eeKTPUYHOTO KOJIa 31 3MIIIaHuM 3’ €THAaHHSM OTIOPiB.

Work program
1. Study of an electric circuit with series connection of resistances.
2. Study of an electric circuit with parallel connection of resistances.
3. Study of an electric circuit with a mixed connection of resistances.
1.4. Onuc 1a60paTOPHOI YCTAHOBKHU
IIpoBenenus snabopaTopHOi poOOTH 3AiiicHIOeThCA Ha creHai YWJIIC.

Jns nporo HeoOXiHO CKIIACTH €JIEKTPUYHE KOJI0, CXeMa SKOTo HaBeJeHa
Ha puc.1.2.

10
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Hampyry ©a BXim Koma TOMAlOTh B JpKepena, sKe JO3BOJISE
perymoBaru ii B Mexax 0..20 B 3a monomororo pyuku “Hanpyra”. Ilpu
CKIIQJIaHHI KOJIa BUKOPHCTOBYIOTH HEOOXIIHI PE3UCTOPH 3 KOMILIEKTY
nmaboparopuoro creHna. LudpoBi mpmmaam, MmO TaKOX BXOAATH JIO
mabopaToOpHOTO CTEHAA, Mal0Th MOXIIMBICTH BHUMIpIOBAaTH HAmNpyTd i
CTpyMH B HeoOXimHuUX Mexax. Komyrarilo B eJIeKTpHYHOMY KO
31IHCHIOIOTH 32 JIOTIOMOT'0I0 IEPEMHYOK.

Description of the laboratory bench

Laboratory work is carried out at the laboratory bench UILS. For this, it
is necessary to make an electric circuit, the diagram of which is shown in
Fig. 1.2.

The voltage at the circuit input is supplied from a source that allows
you to adjust it within 0...20 V using the "Voltage" knob. When assembling
the circuit, the necessary resistors from the set of the laboratory stand are
used. Digital devices, which are also included in the laboratory stand, make
it possible to measure voltages and currents within the required limits.
Switching in the electrical circuit is carried out using jumpers.

11



1.5. ITopsinok BUKOHAHHSI POOOTH

Jlnst BUKOHAHHS 1a00paTOPHUX NOCIIHKCHD 310paTH eIEKTPUYHE KOJIO
3TiHO 31 CXEMOI0, HaBEJEHOI Ha puc.l.2, BUKOPHUCTaBIIM PE3UCTOPHU 3
OTopamH, 33JaHUMH BUKJIa1aueM.

1. JInst mocnigykeHHs eJEKTPUYHOTO KOoJia 3 TOCHTIIOBHUM 3’ €IHAHHAM
OTIOpiB HEOOXiAHO:

- 3HATU nepeMudku I, I, Ils i Ils, M0 mpusBene 0 MOCIHiIOBHOTO
3’emHanHs omopiB Ry, Ro 1 R3;

- 3HATH TepeMuuky [/ 1 Ha 1i wmicie mig’emHatu npuinanx PA s
BUMIpPIOBaHHS CTPYMY;

- BosibT™MeTp PV mij’emHaTyl 10 BXiAHUX TOYOK KOJIa;

- BBIMKHYTH DKEPENIO KHUBJICHHS 1, KOPHCTYIOUHCH BOIbTMETpOM PV,
BUCTABUTH BEJIMYMHY HANPYTH, 33JaHy BUKJIa/laueM;

- mpunagom PA momipsita cTpyM y KodIi;

- KOPHCTYIOUHCh BobTMETpoM PV, BuMmipsaTu Hanpyru Ha onopax Ri,R
iRs;

- pe3yaIbTaTh BUMIPIOBaHb 3anicaTy B Ta0. 1;

- Ha OCHOBI pe3yNbTaTiB BHUMIpIOBaHb BHU3HAYUTH BEJIMYUHY OIOPIB
okpemux pe3uctopiB R1,Ro 1 Rs;

- BHUpaxyBaTH CKBIBAJICHTHUI OMmip Kola uepe3 3HAWJeHI Omopu
Pe3nCTOpiB, a TakoXK R ws Ha MizicTaBi 3aKk0Hy OMa;

- TOPIBHATH OTPUMAaHi BENUYMHH Req 1 OMIHUTH BETHMYUHY HOXHOKH
EKCIIEPUMEHTY;

- BHpaxyBaTH BEJIMYHHU TMOTYXHOCTEH, MO BUAUISIOTHCS B OKPEMHUX
omopax kouna (hopmyna 1.4), a Takox cyMapHy MOTYKHICTh (hopmyna 1.5),
IO CTIOKUBAETHCS ONIOPAMH KOJIa;

- BU3HAYATH TIOTYXKHICTh JDKEpela SKUBIEHHS P, KOPHCTYIOUHCh
3HaueHHsIM cTpyMy (popmyna 1.1) i mampyru (dpopmyna 1.3) na BXomi
KOJIa;

- MepeBipUTH BUKOHAHHS OallaHCy TOTY)KHOCTEH i 3pOOMTH HaJIe)KHUH
BHUCHOBOK.

Taomuus 1

BumiproBaHHs O6uncnenns
U|l| U|Uz| Us| Ry | Roy | Rs, Rexs R*exe|P1, |P2, | P3 | P, |P*
B|A| B| B B 0|0 OOM Om |Bm |Bm |Bm|Bm |Bm
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2. IlpoBecTH JHOCHIIKEHHS ENEKTPHYHOTO KOJNa 3 TapaselbHIM
3’eTHaHHSAM OTopiB. [|i1st 9oT0 HEOOXiTHO:

- IOCTaBUTHU TIepeMUYKH 11, 11>, 113, I14 1 115, 3a0€31eUnBITH TapaieabHe
3’emHanHsg onopiB R3, R4 1 Rs;

- BCTAaHOBHTH 33JaHy BHKJIalaueM BEJIMYMHY BXinHOT Hanpyru U;

- 3HIMAIO4H MOCIHiIOBHO niepeMudku 11, [13, I14 1 151 mia’ eqHyr09n Ha iX
Miclle KOXKHHMHA pa3 mpmian PA, momipaté cTpyMm [ B Hepo3ramyxeHiit
YaCTHHI KOJa 1 MOTIM CTPpYMH /3, I4 1 [s y BiITIOBIAHAUX OTOpax;

- pe3yIbTaTH BUMIPIOBaHb 3amucaTd A0 Tabi. 2.;

- Ha OCHOBI pe3yJbTaTiB BHUMIPIOBAHHS BHPaxXyBaTH OIOPH 1
IPOBIHOCTI OKpeMHX BiTOK (popmyia 1.6);

- 3HAWTH BENWYMHY EKBIBAJICHTHOI MPOBIAHOCTI BCHOTO KOJa depe3
TIPOBiZHOCTI OKPEMMX BiTOK i BH3HAYMTH 3araabHy HPOBiAHICTH Kojla @,
KOPHCTYIOYHCH 3akoHOM OMa ((hopmyia 1.8);

- TIOPIBHATH OTPUMAaHi pe3ylbTaTH 1 3pOOUTH OMLIHKY BEIWYHHU
MMOXUOKHU EKCIIEPUMEHTY;

- BUpaxyBaTH BEJIMYHHU IIOTYKHOCTEH, IO BUIUIAIOTHCS B OKPEMHX
omopax (popmyna 1.9), a Takok CymMapHY HMOTY>KHICTh, IO CIIOKUBAETHCS
y ko (hopmyna 1.10);

- BU3HAYUTH TOTY>KHICTB JDKEpeIa )KUBIICHHS;

- TIEpPeBIpUTH BHUKOHAHHS OanaHcy mOTyXHOCTe (dopmyna 1.14) i
3poOUTH HaNIE)KHUN BUCHOBOK.

Taomuws 2
BumiproBanHs OO6uncneHss
Y 11| 16, [Rs, Ra[Rs, RGKR*EK% 0+ [ 05 | Ger| 0% P3 [Pu] 5[ P [P
BIA|A|A|A Om Cim Bm
NN [ [ [ ]

3. TlpoBecTH [IOCITIDKEHHS ENEKTPUYHOTO KoJia 31  3MilIaHuM
3’eHaHHAM OTOpiB. )1 IbOT0 HEOOXiAHO:

- 3HATH nepeMuuku [11 1 [ls, 3MIICHUBIIM TaKMM YHHOM ITOCIIiIOBHE
3’eHaHHA onopy Ri 3 mapanenbHo 3’ eHaHnMU onopaMu Rz i Ra;

- IPOBECTH BUMIipIOBAHHS CTPYMIB B OTIOpax i BCiX HANpYT;

- pe3yJIbTaTi BUMIpIOBAaHb 3aHECTH A0 Ta0.3.

13



Tabmaung 3

BuwmiproBanas OO6urCIICHHS
* *
U,| Uy, |Usy,| 1, | L5, | La, Ri|Rs | Re |RalR% | Pr | P3| Paj P P

K

B| B|A|A]| A Om Bm

N N I

- Ha TiACTaBl pPe3yibTaTiB BUMIPIOBaHb BUPAXyBAaTH BETWYMHU OIOPIB
R1,R3 1 R4, a Tako ekBiBasieHTHH omip Koaa (popmyma 1.11);

- BU3HAUNTH €KBiBaJIEHTHHil OMip Kojla R'exs, KOPUCTYIOUHCH 3aKOHOM
Owma, i MopiBHATH HOTO BEIMYMHY 3 MOTIEPETHIM 3HAUCHHSIM;

- 3pOOHTH BUCHOBOK TIPO BENWYHHY MOXUOKU CKCTICPUMEHTY;

- BH3HAYUTH TOTYXXHOCTI, IO BUAUIAIOTECA B OKPEMHUX OMOpax i B
ycboMy Kodi (popmya 1.13);

- BU3HAYATH TOTYXHICTh JpKepena >xuBlieHHS (dopmynma 1.14) i
MEPEeBIPUTH BUKOHAHHS OallaHCY TMOTYXHOCTeH. 3pOOWTH HAICKHUIMA
BHUCHOBOK.

The order of work

To carry out laboratory research, assemble an electric circuit according
to the scheme shown in Fig. 1.2, using resistors with resistances specified
by the teacher.

1. To study an electric circuit with a series connection of resistances, it
is necessary:

- remove jumpers IIi, Il, I, and IIs, which will lead to the series
connection of resistances Ry, Rz i R3;

- remove the jumper IT and connect the device in its place PA for
current measurement;

- voltmeter PV connect to the input points of the circle;

- turn on the power source and, using a voltmeter PV, set the voltage
value specified by the teacher;

- device P4 measure the current in the circuit;

- using a voltmeter PV, measure the voltages on the supports R1,R, and
Rs;

- record the measurement results in table 1;

- on the basis of the measurement results, determine the value of the
resistances of individual resistors Ri,R, and Rs3;

14



- calculate the equivalent resistance of the circuit through the found
resistances of the resistors, as well as R"¢q based on Ohm's law;

- compare the obtained values Req and estimate the amount of
experimental error;

- calculate the amounts of power released in individual supports of the
circle /2.4/, as well as the total power /2.5/ consumed by the supports of the
circle;

- determine the power of the power source R, using the value of current
2.1/ and voltage /2.3/ at the circuit input;

- check the execution of the balance of capacities and draw an
appropriate conclusion.

Table 1
Measurement Calculation
U 1| Ul Us | Us | Ry | Re | Ra [ R%lPr [P0 | P2 | P, P
vial vlv | s |Oh|Oh ) Oh L omm|w |w |w|w/|w

2. Conduct a study of an electric circuit with parallel connection of
resistances. What is needed for:

- put jumpers Iy, Iy, 11, I1s and IIs, providing a parallel connection of
resistances Rs, R4 and Rs;

- set the value of the input voltage specified by the teacher U;

- sequentially removing the jumpers 11, ITs, I1; and ITs and connecting a
device in their place each time P4, measure the current | in the unbranched
part of the circuit and then the currents I3, 14 and Is in the corresponding
supports;

- record the measurement results in the table. 2.;

- based on the measurement results, calculate the resistances and
conductivities of individual branches /1.6/;

- find the value of the equivalent conductivity of the entire circuit due to
the conductivity of individual branches and determine the total
conductivity of the circuit g*, using Ohm's law /1.8/;

- compare the obtained results and make an estimate of the error of the
experiment;

- calculate the amounts of power released in individual resistances /1.9/,
as well as the total power consumed in the circuit /1.10/;

- determine the power of the power source;

15



- check the execution of the power balance /1.14/ and make the
appropriate conclusion.

Table 2
Measurement Calculation
U 1w 1, [ 1, [Rs, Ra [Rs, REKR*ngs Ut | G5 | Qx| 0%ed] P3| Pa| P5| P [P
VIA|AIA|A Ohm Sm W
L] N I

3. Conduct a study of an electric circuit with a mixed connection of
resistances. For this you need:
- remove jumpers II; and ITs, thereby making a series connection of the
resistance R with parallel-connected supports Rs and Rg;
- measure currents in resistances and all voltages;
- enter the measurement results in Table 3.
Table 3

Measurement Calculation

* %k
U,| Uy, |Usa,| I, | L3, | Is, RifRe | Re|ReclR% | Pr| P Pu) P P

VIVIAIAA Ohm W

[ N I I A

- based on the measurement results, calculate the resistance values R1,R3
and R4, as well as the equivalent circuit resistance /1.11/;

- determine the equivalent circuit resistance R"q, using Ohm's law, and
compare its value with the previous value;

- draw a conclusion about the size of the error of the experiment;

- determine the powers released in individual supports and in the entire
circuit /1.13/;

- determine the power of the power source /1.14/ and check the power
balance. Make an appropriate conclusion.

1.6. KonTpoabHi 3anuTaHHs

1. HapucyBatu cxemy NOCTIJIOBHOTO 3 €IHaHHS TPbOX OMNOPIB i
3anMcaTy BeIMYMHY €KBiBAJIGHTHOT'O OIOPY KOJa.
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2. HapucyBatu cxemMy eNeKTPUYHOTO KoJia 3 MapalieIbHUM 3’ €THAHHIM
TPHOX OMOpPIB 1 3amUCaTH BEIWYHHY EKBIBAJICHTHOTO OIOPY TaKOTO
3’ €THAHHS.

3. HapucyBatu cxemy €JIEKTPHYHOTO KOJa, IO CKIANAETHCS 13 TPhOX
OTIOPIB 31 3MiMaHNM 3’ €JHaHHAM. YoMy Oyze MOpiBHIOBATH €KBiBAJICHTHUI

OTIip TaKOTO KOJIa, IKIIO OMopH pi3Hi, T06T0 Ry # R, # R3?

4. 3amaHO eJIEKTpUYHE KOJIO, CXeMa SKOro HaBeieHa Ha pwuc.l.3.
Hampyra na 3armckagax xoma U = 120 B, ctpym [ = 24 A, omip
Ri = 100 Om, R; = 250 Om. Busnauntu omip Rs i moTyxHicTh, 110
BUJIUTSIETHCS. B HHOMY.

1
S I e B
R, R, R,

U

—0

Puc.1.3
5. B enextpuunomy komi (puc.2.4) 3 mapaledbHUM 3’€THAHHSIM TPHOX
pesuctopiB R1 = R> = 20 Om, Rz = 40 Om, NOTY>XHICTh BCHOTO KOJa
P = 32 Br. Bu3naunuTtn Hampyry Ha BXOJi KOJia, 3arajlbHUil cTpyMm [, a
TaKOX CTPYMHU y BiTKax [1, D, 53.

+o0—»
U R Rl R
1, 1, I
— c ®

I.)I/IC.1.4 -

6. Ik popmynrOEThCS OallaHC MTOTYKHOCTEH NI eNEKTPUIHUX Kis?

7. BuU3HaUWTH €KBiBaJIEHTHHI OIip eleKkTpudHoro kona (puc.l.5) 3a
YMOBH, 1110 BCi OMOPH PiBHI MiXk c000I0.

8. SAxmo y komi puc. 1.5 omopu R1 =4 Om, R2 = 10 Om, R3 = 6 Owm,
R4 =0, a ctpymu I = 1,8 A, 5 =3 A, To 4OMy NOBHHHA JOPiBHIOBATH
Hanpyra Ha Bxofi koia U ?
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PI/IC.1.5.

9. B enextpuunomy ko (puc.1.5) onopu Ry =2 Om, R = 6 Om, R4 = 0.
ExBiBasmenTHHIA omip Kona Rew = 6 OM. Buznauntu BenmuauHy onopy Ra.

Puc.1.6

10. B enextpuunomy ko (puc.1.6) B pe3ynabTari NpOTiKaHHS CTPyMY
Mae Miclle MmagiHHsg Hampyr Ha omopax Ri i Rz. SIk 3MiHWUTBCS mamiHHS
HampyTy Ha omopi Ry mpwm 3amukanHi Kiroda K, sSKmo BxigHa Hampyra U
3aJIMILIAETHCS] HE3MIHHOIO?

Control questions

1. Draw a diagram of the series connection of three resistors and write
down the value of the equivalent circuit resistance.

2. Draw a diagram of an electric circuit with a parallel connection of
three resistances and write down the value of the equivalent resistance of
such a connection.

3. Draw a diagram of an electrical circuit consisting of three resistances
with a mixed connection. Why will the equivalent resistance of such a

circuit be equal, if the resistances are different, i.e Ry #R; =R, ?

4. An electric circuit is specified, the diagram of which is shown in Fig.
1.3. Voltage on the circuit clamps U = 120 V, current | = 24 A, resistance
R; = 100 Ohm, R, = 250 Jhms. Determine the resistance Rs and the power
released in it.

5. In an electric circuit (Fig. 2.4) with a parallel connection of three
resistors Ry = R, = 20 Ohm, R; = 40 Ohm, the power of the entire circuit
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P = 32 W. Determine the voltage at the circuit input, the total current I, as
well as currents in the branches Iy, I, la.

6. How is the power balance for electric circuits formulated?

7. Determine the equivalent resistance of the electric circuit (Fig. 1.5)
provided that all resistances are equal to each other.

8. If in the circle of fig. 1.5 resistors R1 = 4 Ohm, R, = 10 Ohm, R; = 6
Ohm, R4 =0, and currents I, = 1.8 A, I3 =3 A, then what should the voltage
U at the input of the circuit be equal to?

9. In the electric circuit (Fig. 1.5) resistors Ry =2 Ohm, R, =6 Ohm, R4
= 0. Equivalent circuit resistance Req = 6 Ohm. Determine the value of the
resistance Rs.

10. In the electric circuit (Fig. 1.6) as a result of current flow, there is a
voltage drop at the resistors Ry and Rs. How will the voltage drop across the
resistance change R; when closing the key K, if the input voltage U
remains the same?
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Jonpatox 1
OCHOBH TeXHIKH eJIeKTpoOe3neKun

[MopymenHss  mpaBwil  TexHikM  Oe3leKd  NPHUBOAUTH 1O
eNeKTpOTpaBMaTu3My. BciM, XTo  3BSI3aHMH 3  eKCIUTyaTalli€lo
€JIEKTPOTEXHIYHOTO YCTaTKyBaHHS, B O0OB'I3KOBOMY MOPSAAKY HEOOXiTHO
3HaTH «[IpaBuna TeXHIUYHOI eKCIUIyaTLii eNIeKTPOyCTaTKyBaHHs» Ta
«[IpaBuia TexHiKM eNeKTPOOE3MEKN».

IIpu oOcayroByBaHHI €JIEKTPOYCTAaTKyBaHHA Halpyra i CTpyM He
BUSIBIIIIOTH 30BHIIIHIX O3HAK, TOMY YPaXCHHS EJIEKTPUYHHM CTPYMOM
HACTYIA€ HECTOJiBaHO. 3aJCKHO BiJl BEIUYHMHU 1 4acy Jii CTpyMmy, IIO
MPOXOJUTh Yepe3 OpraHi3M JIIOJUHH, MOKE BUHUKHYTU €JIEKTPOTpaBMa y
BUTJISI/II OMIKiB, HEMIPUTOMHOCTI, CYAOMH, NPUIIMHEHHS JAUXaHHS 1 HaBiTh
CMEpTb.

JlocmipkeHHAMU BCTa HOBJICHO, IO JIFOJIMHA HE BiTUyBa€e il CTPyMy J0
0,5 MA. Biguytauii ctpym no 1,5 MA He ypaxkae mroauny. [Ipu ctpymi
10...15 MA moauHa HEe MOXE BifipBaTH pyK Big enektpomiB. CTpym
ypaXkae OpraHd TUXaHHS Ta CepleBO-CyAMHHY cucteMy. [Ipu 100 MA
ceplie MPUIUHSIE AISUTBHICTD 1, OTXKE, e CTPyM BBAXKAIOTh CMEPTEIbHUM.

Ha cryninp ypakeHHsS BIUIMBa€ He TiJIbKM BEIMYMHA CTPyMY, a 1 4ac
fioro nii. [TosiCHIOETBCS 11€ TUM, 1110 13 30LIBIISHHAM Yacy Jii CTpyMy 3MEH-
UIYETHCS OMIp Tija JIIOJMHMA 33 PaxyHOK PO3IIMUPEHHS CYAWH IIKipH,
MiJBUIIEHHS BUAUICHHsA nory. Omip Tuta yroauHu Oyeae Bim 600 10
100 000 Om. Kpim Toro, BelIWYHMHA CTPYMY 3aJCKUTh BiJl BEJIWYHHU
NPUKJIaJICHOT HAMPYTH Ta BiJl ONOPY KOJa, MO SIKOMY MPOXOJAUTH CTPYM.
Omnip Tijla JFOAMHYA — BEJMYMHA 3MIHHA 1 3MEHIIYETHCS 13 301IbIICHHSIM
Hanpyru. Tomy i3 30UIBIICHHSIM Yacy MPOXOJ/DKEHHS CTPyMy, a TaKOX i3
30UIBIICHHSIM HAIPYTH OIIp 3MEHIIYETHCS, a CTPYM 3pOCTaE, a 3 HHUM
3pocTa€ 1 CTYNiHb YpaKeHHA. 3ayBaKUMO, IO OMip JIOAHHU Y
HETBEPE30MY CTaHi, a TAKOXK y CTaHI HEPBOBOTO 30YIKECHHS 1 3 IeeKTaMu
HIKipY 3HAYHO MEHIIWA, HXK Yy 370poBoi JitouHu. Lle cTBoproe 1ie Gitbiry
HeOe3IeKy ypakeHHsI elIeKTPHYHIM CTPYMOM.

JlocmipkeHHsT €JICKTPOTPaBMAaTU3MY II0Ka3yloTh, 0 Oau3bko 60 %
HEIIACHUX BWIIAJIKIB BiI0OYBaIOThCS depe3 Oe3rocepeiHiil JOTHK J0 TOJIUX
CTPYMOBEJIyYMX YAaCTHH, SKI 3HaXOAAThCS TiJN Hamnpyrow. Benwnke
3HAQYEHHS Yy 3MCHIICHHI CTPyMy Ypa)KCHHS MalOTh HAasBHICTh CYyXOi
MiJIOTH, B3YTTS, JICNEKTPHYHUX PYKaBUYOK, OOT 1 KaJloml, TYMOBHUX
KWJIMMKIB Ta 1HIIMX JIIEJICKTPUKIB, SKi B €IEKTPUIHOMY KOJi CTBOPIOIOTH
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JIOMATKOBUHM OINp, UMM 3HAYHO OOMEXyeThCsl cuma crpymy. Coig
mam'siTaTd, IO y BOJOTHX MPHUMIMIEHHSX (BIZHOCHA BOJIOTICTh SIKAX
niepeBuirye 75 %) 1 y IpUMIIEHHSX 3 MTHJIOM, IO MPOITYCKAE eNeKTPHIHUI
CTPyM, 0COOJHMBO HeOE3MEeYHO TOPKATHCH JI0 CTPYMOBEAYYUX 4YaCTHH,
130JISIIiST SIKUX MOJKe OYTH 3HAYHO HMKYOIO 1 HEHAIITHOIO.
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JlopaTok 2

OcHOBHI MpaBUJIa eJIEKTPOOE3NEKH B €JIEKTPOTEXHIYHUX
Jadoparopisix

1. Mo pobotu B maboparopii MOIMyCKAIOTHCS JIAIIE OCOOH, SIKi BUBUHIIN
IHCTPYKIIITO 3 TIPaBIII OE3MEKH.

2. BuBUMBIH 3MICT {HCTPYKIII 1 MPOCTyXaBIIH JOJATKOBHH IHCTPYK-
TaX, CTYAEHT pO3IHUCYEThCS B KYpHAIl 3 TEXHIKM Oe3meku 1 Hece
BIJIITOBIIATLHICTh 32 BUKOHAHHS OCHOBHHUX TIPABHII €JICKTPOOS3IICKH.

3. 3a00poHSETHCS TOPKATHCS A0 HEI30IHOBAHUX YACTHH CIICKTPHYHO 1
YCTaHOBKH, 1110 TIepeOyBae il Hapyroro.

4. HemoxxHa 0e3 103BOITy BHKIJIagada a0o 3aBimyBada 1abopaTopisMu po
OoutH OyIb-AKi BMUKAHHS 1 TMEpEMHUKAHHS HAa TOJOBHOMY PO3MOAUTEHOMY
IIIUTI.

5. Ckiagatd Koo 3a CXeMOIO MOXKHA TIJIbKY TIPU BUMKHEHIN Hampysi.

6. 3a0OpOHSAETHCS TPOKIATATH TPO BITHUKK Yepe3 MPOXOIU MiX
poOOYMMU MICISIMH 1 CKpydyBaTH ix y kiryOok. IlpoBigHuku Tpeba Opatu
130J1p0BaHi, BiAIIOBITHOTO MIEpepi3y i 3 130IbOBAaHIMH HAKOHEYHHUKAMHU.

7. Yci BuMiproBanbHI Tpuiaan Tpeba po3MIIyBaTH Tak, MO0 MOXHA
OyJ0 criocTepiraTH 3a iX moka3zaMu, He IepeXITIOYNCh Yepe3 MPOBiTHUKH.

8. BMukatu cTpyM y KOJi MOXHA TiJIBKH 3 JI03BOJTy BUKJIAIaya.

9. 3abopoHseTbCSI BUKO HYBaTH OyAb-fKi HNEPEMHMHAHHS CXEMH Iix
HAaIpyroxo.

10. Sxmo mixg yac poOOTH BUHHUKIIA HECTIPABHICTh €JIEKTPOOOIIaTHAHHS,
TO TIPO 11e Tpeba HeTaifHO MOBITOMUTH BUKJIA/1a4a.

11. V Bumaaky ypakeHHS CTPyMOM HEOOXiJHO HErailHO BHMKHYTH
BIAMOBITHUH BHMMHKa4, NOBIIOMHTH BHKJIaJada Ta HaXaTd IEpUIy
JIONIOMOTY TIOTEPITIJIOMY 1 BUKJIMKATH IIBUIKY MEIUYHY JOIOMOTY.
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