Pe3ucTopsl

ABnstoTCS caMblMU NPOCTbIMU NacCUBHbIMU 3rieMeHTaMmu. OCHOBHOE MX Ha3HayeHue —
OrpaHMYMTb TOK B 3nekTpuyeckon uenu. [MpocTeMwnm npuMeEpPoOM SIBRISIETCA BKIOYEHUE
cBeToamoaa, nokasaHHoe Ha pucyHke 1. C MOMOLLbIO Pe3MCTOPOB Takke NoabupaeTcss pexum
paboTbl yCUNUTENbHbIX KackafloB NpY pasfnNYHbIX CXEMaXxX BKIIIOYEHUS] TPaH3MCTOPOB.
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PucyHok 1. CxeMbl BKNOYEHUS cBeToanoaa

CBOWACTBa pe3ncTopos

PaHblue pe3ncTopbl HasbliBanuCb COMPOTUBMNEHUSAMU, ITO KaK pa3 UX duamyeckoe
cBOMCTBO. YTOObI He nyTaTb AeTanb C €e CBOWCTBOM COMPOTMBIIEHUS NepenmeHoBann B
pe3ucTopbl.

ConpoTuBreHne, Kak CBOWCTBO MpuCylle BCeM MPOBOAHMKAM, M XapakTepu3yeTcs
yAerbHbIM CONPOTUBIIEHUEM U NIMHEMHBIMW pa3Mepammn NPOBOAHMKA. Hy, NpMEepHO TakK Xe, Kak B
MeXaHuKe yaenbHbI BeC U 06beMm.

dopmyna ana nogcyeta conpoTMBneHus npoBoaHuka: R = p*L/S, roe p yaenbHoe
conpoTuBneHne matepuana, L anuHa B MeTpax, S nnowaab cedeHns B Mm2. HeTpyaHo yBuUaETh,
4YTO YeM ASIMHHEE M TOHbLUE NPOBOL, TEM BOoMbLUe CONPOTUBIIEHME.

MoXHO nogymaTtb, YTO CONPOTUBIIEHNE HE fy4llee CBOWCTBO NMPOBOAHWMKOB, HY MPOCTO
NpenaTCTBYET MPOXOXOAEHUIO TOKa. HO B psge cnyyaeB Kak pa3 3TO MPEnsTCTBUE SABMSETCS
nonesHbiM. [1eno B TOM, YTO MpU NPOXOXOEHUM TOKa Yepe3 NMPOBOAHMK Ha HEM BbloensieTcs
Tennosas MolHocTb P = 12 * R, 3aecsk P, |, R cOOTBETCTBEHHO MOLLHOCTb, TOK U COMPOTUBIEHME.
OTa MOLLHOCTb UCMOMb3YeTCA B Pa3nMyHbIX HarpeBaTebHbIX NPUbopax n namnax HakanumBaHus.

Pe3ucTopbl Ha cxemax

Bce pgetann Ha anekTpuyeckux cxemax nokasbiBatoTcs € nomowibio YO (ycnoBHbIX
rpadpunyecknx o6o3HaveHnin). YO peancTopoB nokasaHbl HA PUCYHKe 2.
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PucyHok 2. YT'O pesuctopos

UepTtouku BHYyTpM YO 06o3Ha4aoT MOLWHOCTbL paccesHus peauctopa. Cpasy cnegyet
CKasaTb, YTO eciv MOLLHOCTb OyaeT MeHbLue Tpebyemon, To pe3ncTtop byaeT rpeTbes, U, B KOHLE
KOHLOB, cropuT. [Ins nogcyeTa MOLWHOCTM 0ObIYHO NOnb3yoTcs hOpMynon, a TOYHee aaxe TpeMS:
P=U*ILP=1IP*R,P=U?/R.

MepBas dopmMmyna roBopuT O TOM, YTO MOLLUHOCTb, BblAENdAemMasi Ha y4dacTke
SNEeKTPUYECKON Lienn, NpSMO NponopumnoHanbHa NPoM3BeAeHN0 NageHNss HanNpPsXKeHUst Ha 3TOM
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y4yacTKe Ha TOK Yepesd 3TOT y4acToK. Ecnu HanpshkeHue BbipaxkeHO B BonbTax, Tok B AMnepax, To
MOLLHOCTb NOfy4nTCA B BaTTax. TakoBbl TpeboBaHna cuctemol CU.

Pagom ¢ YO ykasblBaeTcs HOMUHaNbHOE 3Ha4YeHue COMPOTUBIIEHUSA pe3ncTopa U ero
nopsigkoBbln Homep Ha cxeme: R1 1, R2 1K, R3 1,2K, R4 1K2, R5 5M1. R1 nmeet HoMMHanbLHoe
conpoTtusnexme 10m, R2 1KOm, R3 n R4 1,2KOm (6ykBa K nnn M MoxeT cTaBUTbCA BMECTO
3andatoun), R5 — 5,1MOwm.

CoBpeMeHHas MapKMPOBKa Pe3ncTopoB

B HacTosiLee BpeMsa MapKnpoBKa pe3ncTopoB NPON3BOAMTCSA C MOMOLLLHO LIBETHbIX MOSOC.
Camoe nHTepecHoe, YTO LIBETOBAs MapKMpoOBKa yNoMMHanach B NepPBOM MOCIEBOEHHOM XXypHane
«Pagnoy», Bbiweawem B siHBape 1946 roga. Tam Xe Obino ckasaHO, YTO BOT, 3TO HOBas
amMepuKaHckas MapkuMpoBka. Tabnuua, obbsicHAOWAa NPUHLUMN  «NOSIOCaTon» MapKUPOBKM
nokasaHa Ha pmcyHKe 3.
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PucyHok 3. MapkupoBka pe3nctopos
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Ha pucyHke 4 nokasaHbl pe3ucTopbl 45151 NOBEPXHOCTHOrO MOHTaxa SMD, KoTopble Takke
HasblBalOT «4nn - pesuctop». [na nobutenbckux uenen Hambonee noaxoadtr pes3ncTopbl
Trnopasmepa 1206. OHM 4OCTATOYHO KPYMHbIE Y UMEIOT MPUINYHYHO MOLLHOCTL, Lenbix 0,25BT.

Ha aTOM Xe puCyHKe ykasaHOo, YTO MaKCUMarbHbIM HarnpsbkeHnemM A58 Ynn-pes3ncTtopoB
asnsetca 200B. Takon xe MakCUMyM MMEKT U pe3nctopbl Anst 0bbIMHOro MOHTaxa. NMoatomy,
Korga npenBuauTcs  HanpskeHue, Hanpumep, 500B nydwe noctaButb OBa pes3ncTopa,
COeaMHEHHbIX NocneaoBaTesibHO.
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PucyHok 4. Pe3ncTopbl Anst NOBEPXHOCTHOrO MoHTaxa SMD

Yun pe3ncTopbl cambiX ManeHbKUX pa3MepoB BbinycKaloTcs 6€3 MapKMpOBKU, NOCKOSbKY
ee MpocTo Hekyaa noctaBuTb. HaunHaa ¢ pasmepa 0805 Ha «cnuHe» pesuctopa CTaBUTCH
MapKMpoBKa 13 Tpex ungp. MNepeble ABe NpeacTaBnsaloT cOO0M HOMUHAr, a TPETbS! MHOXUTESb, B
Buae nokasartensa crenenun ymucna 10. Moatomy ecnu HanncaHo, Hanpumep, 100, To aTo BygeT 10
*10M = 100m, nockosbKy noboe YnCno B HYyNIEeBOW CTENEHN paBHO eanHuULE nepBble ABe Undpbl
Hago YMHOXaTb UMEHHO Ha eQuHULLY.

Ecnu xe Ha pesuctope HanucaHo 103, To nonyuntces 10 * 1000 = 10 KOwm, a Hagnucb 474
rnacuTt, 4to neped Hamu pesnctop 47 * 10 000 Om = 470 KOm. Yun pesuctopbl ¢ gonyckom 1%
MapKMpylTCs coyeTaHuneM OykB M umcp, U onpefenutb HOMUHaM MOXHO NUWb MONb3ySACh
Tabnuuewn, KOTOPY MOXHO OTbICKaTb B MHTEPHETE.

B 3aBMcuMOCTM OT gonycka Ha cCONpOTUBIIEHNE HOMUHAarbI PE3UCTOPOB pa3faensatTcs Ha
Tpu psga, E6, E12, E24. 3HayeHnss HOMMHANOB COOTBETCTBYIOT Lndpam Tabnuubl, NOKa3aHHOM
Ha pUCyHke 5.

3 Tabnuupbl BUAHO, YTO YEM MEHbLLIE AOMYCK HA CONPOTMBIIEHME, TeM 6oNnbLLe HOMUHANOB
B cooTBeTCTBYOWEM psay. Ecnu pag E6 nmeet gonyck 20%, To B HEM BCEro nnb 6 HOMUHANOB,
B TO Bpems kak pag E24 wmeet 24 nosvumn. Ho 310 BCe pes3ncTopbl O6LLEro npuMeHeHus.
CyLLecTBYIOT pe3NCTOPbl C AONYCKOM B OOWH MPOLIEHT U MeHbLUE, NO3TOMY Cpean HUX BO3MOXHO
HanTK NHON HOMUHan.



Pan Tucnoeste KoxphunmesTs ‘Omnnosenne, %
E6 1,0 1,5 2,2 33 4,7 6,8 £ 20
1,0 1,5 2,2 33 4,7 6,8
El2 + [0
1,2 1,8 2.7 39 3,6 g2
1,0 1,5 2.2 3,3 4,7 6,8
1,1 1.6 24 316 5,1 7.5
E24 i - &5
1,2 1,8 2.7 3.9 5.6 8,2
1,3 2,0 3.0 4.3 6,2 9,1
PucyHok 5.

Kpome MOLHOCTU N HOMUHAJIbHOIO COMPOTUBJIIEHNA PE3NCTOPblI UMEKOT elle HECKOJIbKO
napameTpoB, HO O HUX MNMOKa roBopuTb HE 6yp,eM.

CoeguHeHue pesncTopos

HecMoTpsi Ha TO, YTO HOMMHANOB PE3VUCTOPOB AOCTAaTOMHO MHOTO, MHOTAA NPUXOANUTCS UX
coeanHATb, YTobbl Nony4YnTb Tpebyemyto BennumHy. MpuUYMH 3TOMYy HECKOMbKO: TOYHbIA noabop
MPU HacCTPOWKe CXEMbl UMK MPOCTO OTCYTCTBME HY)XXHOrO HOMWHana. B ocHoBHOM mcnonb3yeTcst
[ABE CXeMbl COEIMHEHMS1 PE3UCTOPOB: NocreaoBaTenibHOe 1 napannensHoe. Cxembl CoeaUHEHUS
nokasaHbl Ha puUcyHke 6. Tam xxe NpMBOAATCA U hopMYynbl Ansi pacyeTa 06LLEero ConpoTUBIIEHUS.

R1 R2
{3} R=R1+R2
NocnepoeatensHos
R1
R1i=R2
R2= R1+R2
NepannensHoe

PucyHok 6. CxeMbl coeANHEHNSA Pe3NCTOPOB 1 (PopMynbl ANsi pacyHeToB 0bLero cConpoTUBNEHUS

B cnyyae nocrnegoBaTenbHOro coeanHeHnst obLiee conpoTUBeHNE paBHO NPOCTO CyMMe
ABYX COMPOTUBIEHUIN. DTO Kak NokasaHO Ha pucyHke. Ha camom gerne pe3nctopoB MOXET ObITb U
Gonbwe. Takoe BkYeHMe ObiBaeT B OeNUTENAX HanpskeHusi. EcTtectBeHHO, 4TO obuee
conpoTusneHue dyget Gonbwe camoro 6onbwero. Ecnn ato 6yayt 1KOm 1 100Mm, TO 0bwee
conpoTusnenue nonydntcs 1,01KOm.

Mpn napannenbHOM COeaMHEHMM BCE Kak pa3 HaobopoT: obLiee conpoTUBNeHne AByX (1
bonee pesncTopoB) GyaeT MeHblle MeHbwero. Ecnv oba pesnctopa MMEKT OLMHAKOBLIN
HOMWHarn, To obuee nx conpoTmeBrieHne GyaeT paBHO MOMOBMHE 3TOr0 HOMWMHaNa. MOXHO Tak
COeaNHNTb N AECATOK pe3NCTOPOB, Toraa obLee conpoTueBrneHne ByaeT Kak pa3 gecaTtas 4acTb OT
HOMMHana. Hanpumep, coeanHunu B napannens gecsatb pesuctopos no 100 OM, Torga obuiee
conpotuenenme 100/ 10 = 10 Om.

CnegyeT OTMETUTb, YTO TOK NpY NapannenbHoOM COeANHEHUN CornacHo 3akoHy Knpxrodga
pasgenuTcs Ha AecsaTb pe3ncTopoB. Mo3ToOMy MOLHOCTb KaXaoro U3 HUx notpebyeTcs B AecaTb
pas HWXe, YeM Ans 04HOro pesncropa.



Mpunoxexwne 1. Tabanua HomrMHanoB

Ona, KOM, m0Om Om, kOM, mOm Oma, kOM, MmOm
Honyck Honyck Honyck
20% 10% 5% 20% 10% 5% 20% 10% 5%
Pap E6 |Papg E12|Pag E24| Pap E6|Pag E12 |Pag E24) PAap E6|PAap E12(Pap E24

1,0 1,0 1,0 10 10 10 100 100 100
a5 | 11 110

1,2 1,2 12 12 120 120

1,3 13 130

1,5 1,5 1,5 15 15 15 150 150 150
1,6 16 160

1,8 1.8 18 18 130 130

2,0 20 200

2,2 2,2 2,2 22 22 22 220 220 220
24 24 240

2,7 2,7 27 27 270 270

3.0 30 300

3,3 3.3 3.3 33 33 33 330 330 330
3.0 36 360

3.9 3.9 39 39 390 390

4,3 43 430

4,7 4,7 4,7 47 47 47 470 470 470
LT & 51 510

5,6 5,0 Lo Lo Lo Lo0

6,2 62 620

6,8 6,8 0,8 68 i) 68 680 620 620
7,5 75 750

82 8,2 82 82 820 820

9,1 91 910




Mpunoxenue 2. NMpumep Habopa pesncTopos paga E12

ol |
¥
0 Om 56 Om 3.9 KOm 270 KOm | {é"
10m 68 Om 4.7 KOm 330 KOm f =
1.2 Om 82 Om 5.6 KOm 390 KOm |
1.5 OM 100 Om 6.8 KOm 470KOm |
1.8 OM 120 Om 8.2 KOm 560 KOm |
2.2 Om 150 Om 10 KOm 680 KOm |
2.7 Om 180 Om 12 KOm | 820 KOm 11
3.30m 220 Om 15 KOm TMOmM |
3.9 Om 270 Om 18 KOm 12MOm |
4.7 Om 330 Om 22 KOm 1.5MOm |
5.6 Om 390 Om 27 KOm 1.8MOm || =
6.8 Om 470 Om 33 KOm 2.2 MOm 'L—
8.2 Om 560 Om 39 KOm 2.7 MOm
10 Om 680 Om 47 KOm 3.3MOm |
12 Om 820 Om 56 KOMm 39MOm |
15 Om 1 KOm 68 KOm 47MOmM | -
18 Om 1.2 KOm 82 KOm 5.6 MOm
22 Om 1.5 KOm 100 KOm 6.8 MOMm
27 Om 1.8 KOm 120 KOm 8.2 MOm
33 Om 2.2 KOm 150 KOm 10 MOm
39 Om 2.7 KOm 180 KOm
47 Om 3.3 KOm 220 KOm

0258T, 50/0, UHOM 2008, UMaKC 4008

86 HomuHanos no 25 wrt (Bcero 2150 wT)
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