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[Ipuser!

Mo3apasnaem! Tbl AepHMLLb B PYKAaX KOHCTPYKTOP, KOTOPbIV
Mo3BONWT CAENAaTb MEePBbIA LWAr K MO3HAHWIO 3NEKTPOHUKA 1
CaMOCTOATENIbHO CO6PAaTb HECKO/IBKO 3NIEKTPOHHbIX YCTPOMCTB.

Tbl y3HaelWb, YTO TaKoe TPAH3UCTOp, KOHAEHcaTop,
pes3ncTop, 4YTO TaKoe cBeToAMOA W MHOroe Apyroe.
Mo3HAKOMULIBLCA C  HEKOTOpbIMK  6330BbIMU  MOHATUAMM,
TaKUMM KaK 3NEKTPUYECKUIA TOK, HanNpAKeHWe, 3NeKTpUYecKoe
CONpOTMB/EHME, MPOBOAMMOCTb. Y3Haellb, Kak 4WTaTb
NPUHLUMMMANbHbIE CXEeMbl, HaYyHelb OT/MYaTb PesncTop oT
TpaH3ucTopa.

C nomollblo 3TOro Habopa Tbl Hay4uWbCA CcobupaTb
3MIEKTPUYECKME CXEMbl, CO3[3BaA Ppa3/iMyHble mn3genua. He
TepAncA, ecnu He Bce byaeT Tebe MOHATHO M He Bce byaet

nony4aTbCA C NepBoro pasa.

3TOT Habop — BCero NuWb 6yKBapb, KOTOPbIA MOMOMET
Tebe cAenaTb NepBble LWarn K No3HaHWUI0 Pagno31eKTPOHUKMN.
Ho 1 Ha 3TOM nyTu TebA OMMA3ET MHOMO UHTEPECHOro: byayT
TPYAHOCTU, KOTOpble NpUAEeTCA NPeofonNeBaTb, HO U, KOHEYHO
e, paaocTu.

Henaem Tebe 6onbLumx ycnexos! Teow MnH/1a6.




TexHuKa DesonacHocTH

BHumaHmne! B Habope wumeloTcA Menkue pgetanu. Bo
n3b6eraHne NpPornaTbiBaHMA He 4aBaNTe UX MANeHbKUM OeTAM.
Habop npegHasHayeH ANA WHKeHepoB oT 8 neT. W3beran
33KOPaYMBaHWA KOHTaKTOB bHaTtapew. [nA npeoTBpaLleHunA
NOBPEAEHNA  KOMMOHEHTOB  BHMMATeNbHO  cnegn 33
MONAPHOCTBIO MOAKMOYEHUA. MPpY NCNONb30BaHUN PEMYLLMX
MHCTPYMEHTOB  6yab  npedenbHO  OCTOPOXeH. [etanu
KOHCTPYKTOP@ N MHCTPYMEHTbI XPaHWN B NpeAHa3Ha4YeHHOM anA
3T0oro mecte. Cogepun pabovee MeCTo B UMCTOTE.

70 TaK0e 3NEKTPHYBCHAHIA TOK?

JNeKTpUYECKnii TOK — 3TO ynopagoveHHoe (HanpaBfieHHoe)
OBMMEHMe  33pAMeHHbIX 4acTuy nod  BO34eiCcTBUMEM
3NEKTPUYECKOro NosiA. DNEKTPUYECKNA TOK BO3MOMEH TONBKO
B 3aMKHyTOM uenu. [BWraacb, MOTOK YacCTWL BbINOMHAET
ornpedenénHylo  paboTy. EcAM  MPOBOAHMKOM  ABNAETCA
METaN/, TO 3aPAKEHHbIE YaCTULbl — 3TO 3/IEKTPOHbI. B apyrux

BeuwlecTtBax Moryt 6bITb NUHbIE 3apAMeHHble YacTuubl.

Cuny 3NEeKTPUYECKOro TOKa MOMHO M3MepuTb. EAMHMUA
MN3MepeHnA CuMbl TOKa — AMnep, Nosyynna CBOé Ha3BaHue B
YecTb GPaHLY3CKOro y4eHOro, KOTOpbLIN NepBbIM UCCNeaoBan

CBOWCTBA TOKa, — AHApe Amnepa.



DNeKTpMYeCcTBO TeyeT MO MPOBOA3M, KaK BoAa B Tpybax.
MpeacTaBb: 3NEKTPUYECTBO — 3TO BOA3, NPOBOAHMKM — 3TO
Tpybbl. Boaa MoxKeT Teub B Tpybe bbicTpee nnm megneHHee —

TO e C CU/I0N TOKa.

YTo6bl BOoAa TeKNa B Tpybax, HeobXoaumo, YTobbl YTO-TO
ee OBUrano — HanpuMep, Hacoc. B aneKkTpuyecTBe «HacoCom»
ABNAETCA UCTOYHUK TOKA, TaKOM KaK 6aTapenka, akkyMynaTop,

reHepaTop 1 npouue.

HeobxoanmMo OCTOPOXHO 06pPaLLATLCA C 3NEKTpUYecTBOM!
B aTomM Habope B KayecTBe WCTOYHUKA TOKa WCMONb3yeTcA
baTapenka HanpAreHnem 3 Bonbta. I3TO COBEPLUEHHO

6e3onacHoe HanpAxeHne OanA vYenoBeKxa.

HDMHLLMHI/IaﬂbeIB CXEMb

Bce KOHCTpyKuMnM n3 3TOro Habopa b6yayT n306parKeHbl
B [OBYX B3puaHTax — B BUAE MNPUHUMUMNMANBHON CXEMbl W
MOHT3¥HON cxeMbl. [puyHUMNManbHaA cxemMa — 3TO Crocob
3aMNUCK  3NEKTPOHHBLIX COEAUHEHUA MeXay KOMMOHEHTaMW.
3TUM CnNocoboM 3annucu MoJMb3YKTCA WHMKEHEepPbl Ha BCEWN
nnaHeTe, U NO3TOMY BaX¥HO NMOHMMATb ero. MOHTaKHaA cxema
MOKAa3bIBaeT, KaK YCTaHaB/IMBATb KOMMOHEHTbl B YCTPOWNCTBE,

OHa NPOCTO N306ParKAET Ve roToBoe, CobpaHHoe nsgenue.




Ha npuHUMNMANbHOM CXeMe  KarKAabld  3MEeKTPOHHbIN
KOMMOHEHT WMeeT (CBOe KopoBoe 0603HayeHne. Bce
KOMMOHEHTbI, BXOAALLME B CXEMY, UMEIOT HOMEP.

Hanpumep, C2, R1 unn VT1. BykBamn 0603Ha4vaeTcA BUg
KOMMOHeHTa: TaK, R — pe3uctopbl, C — KoHAgeHcaTopbl, VT —

TpaH3ucTopbl. A uudpa — 3To NPOCTO NOPAAKOBLIA HOMEP.

CoeaVHEHNA KOMMOHEHTOB OCYLLECTBAAETCA C MOMOLLbIO
NpoBOAHNKOB. [pOBOAHMKM  0603HAYalOTCA Ha  CxXemax
MMHMAMKW. MHOrga Ha cxeme NMHWM nepeceKatoTcAa. Ecim B
MeCTe repeceyeHns eCcTb TOYKa — 3HAYUT, 3TU MPOBOOHMKMN
COeAVHAITCA Mexay cob0oli B 3TO TOYKE, @ €C/IY TOYKN HeT —
3HAYUT, HET N COeAMHEHWs, NPOCTO HeMb3A 6blI0 HApMCOBaTb

CXeMy nHa4e.

YcnoBHble 0603HaYeHuA HEKOTOPbIX 3NTeKTPOHHbIX KOMMNOHEHTOB!:

BaTtapelika Pe3uncrtop KoHnpgeHcaTop TpaH3ncTop

BAT R1 Cc1

VTl

AA Battery 1
= L~



[lopAnok chopru

CH60pKa 3NMEKTPOHHOM CXeMbl MPOUCXOAUT H3 KAPTOHHOM
OCHOBAHWWN. DNIEKTPOHHbIE KOMMOHEHTbI COEAMHAIOTCA Meay
€060 C NOMOLLIbIO NPOBOAHNKOB N3 MeAHOro CKotya. Megb —

XOPOLUMIA NPOBOAHUK 3NEKTPUYECKOro TOKa.

ToKonpoBoOAALWMIA MefHbIn CKOTY COCTOMT U3 ABYX CNOEB:
CNoA Meau 1 KNeeBoW OCHOBbI. Kieesas ocHOBA He ABAemcA

moKonposodsuLell, 0Ha He NPOBOAUM MOK.

CHayana HeobXxoAMMO HaKNeuTb BCe npoBoAHNKN U3
CKOTHYa U TONbKO MocC/ne 3Toro yCtaHaBAMBATb Ha HUX CBepXy
KOMMOHEHTbI. BbIBOABI KOMMOHEHTOB d)VIHCMDy}OTCH C nomMoLulbio
AO0ONONHUTENbHbIX OTPEe3KOB CKOTYa, HaKN1enBaeMbIX CBEPXY.

0? Al S

CKOTY UMeeT 2 cfoA Bce KOMMOHEeHTbI 13 Habopa
1. TOKOMPOBOAALLMA MeAHbIN CNOoW YCTaH3B/IMBAIOTCA NMOBEPX CKOTHA U
2. OnaneKTpuyeckuit CBepXy KpenaTcA He6oMbLUNM

(He NpoBOAALLMIA) KNeeBon Cnow OTPE3KOM CKOTHa (3)




TaK Kak KNeeBoW COM He NPOBOAUT TOK, TO HeNb3A NPOCTO
HaKNenTb OAWH TMPOBOAHUK HA ApYyron, 4Tobbl MOMYYUTH
JNIEKTPUYECKMIA  KOHTaKT. YTobbl  [O6UTBCA  KOHTAKTa,
Heobx04MMO MOAOrHYTb OAWH M3 MPOBOAHMKOB MoA cebAa B
MeCTe KOHT3KTa 1 33PUKCMPOBATb €ro HebOMbLUMM KYCOYKOM

CHOTYa, HaknenBaeMbiM NOBEPX TOYKN COeaNHEHNA.

l

3arHn KOH4YUK npoBOAHUKAE KneesBow CTOpOHOIz BHYTPb

L — H\/

5 B

Mpunoxun nonyymsLIMnCA oTpe3okK (1) 33UKCMPYIN KOHTAKT € MOMOLLbIO
K yXe NpuKneeHHomy (2) eLe 04HOro OTpe3Ka cKoTya (3),
HaKNenBaeMoro NOBEpPX KOHTAKTa,

XOPOLLO Npornaab

oy
—e

Tak e gencTeyin Npu T- 06pa3HOM coeanHeHUn
CHa4ana KnenTcA NPoXoAALMiA NPOBOAHMK (1), NOTOM NpUMbIKatoLLni (2)



He ponyckan KOHTaKTa ANNHHBIX BbIBOAOB C COCEAHMMU NPOBOAHUKAMU

n apyruMmm BbiBoOgamMun
—i- — ——
NX MOXHO NOAOrHYTb NI

06pe3aTb HOXHULAMUN

Ecnmn Y KOMMNOHEeHTa CULWKOM

ANNHHbIe BblBOAbI...

YCTaHOBKa 3n1eMeHTa NUTaHuA
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MecTo ana 6atapenkn
1. BBTBPEIZKB yCTaHaBMBaeTCA OoTpuuaTeslbHbIM NONOCOM

Ha KOHTAKT «MUHYC»

2. 3arnbaeTcA CEKTOP C MOMOHUTENIbHBIM KOHTAKTOM
3. NMonyumBLuninca «byTepbpoay» CHUMAETCA 3aXUMOM




He paboraer

Ecnu cxema He 3apaboTana, HyXHO BHUMATeSIbHO NPOBepUTb

BCe elle pas:

10

.

He nepenyTtaHa N1 NONAPHOCTb AeTanen, 0TMEYEHHbIX
cumsonom IEEEE?

He nepenyTaHbl N camn getanu? LiBeTa nonocok Ha
pe3ncTopax U HagnNMcK Ha AeTanAx COOTBETCTBYIOT Nn
WHCTPYKLUN?

He 3ambIKaloTcA Nn cocegHe NPOBOAHVKN?

He KacaeTcA M BbIBOA4 KOMMOHEHTa cocefaHero
NPOBOAHWKA UKW ApYroro BbiBOAa?

MpaBWNbHO NN BbINOAHEHbI MOBOPOTHI MPOBOLAHUKOB
(CMOTPU MHCTPYKLUMIO Ha CTpaHuue 8)?

Mowesenn Bce fgetanu, Npornagb MeCcTa KOHTAKTOB
NPOBOAHMKOB: BO3MOMXHO, r4e-TO M/IOX0N KOHTAKT.
MpaBnNbHOM N1 NOAAPHOCTbLIO NOAKNYEHa baTapenka?

He pa3pagunacb nn 6atapeiika?




[lepBbIf ONbIT

[aBall npAMO cenyac cobepemMm nepByio, CaMyio MPOCTYIO
cxeMy. B cxemy BxoguT 6aTapeiika, CBETOAMOA Y MPOBOAHMKM.
BaTapeiika KpenuTcA C MOMOLLbIO 3aXNMa.

MepBbIM f€N0M HaKen Bce NPOBOAHWKMW. B MecTax noBopoTa
NPOBOAHUKOB HEobXoAUMO CAenaTb KOHTaKTbl COrfacHO
VHCTPYKLMM Ha CTpaHuLe 8.

YcTaHOBU cBETOAMOA U 3aDUKCUPYIA ero BbIBOAbI C MOMOLLIbIO
OTPE3KOB CKOTYa.

COrHM NNCT MO NYHKTUPHBIM IMHUAM, YCTAHOBU 63Tapeliky 1

YCTAHOBW 3aHNM. CBeToanon AONMEH 3aCBETUTLCA.

@& ONVHHBIN

MecTo ans e
csetogmnoma T~ / BbIBOJ,

OTpesku /A A

CKOTYa Ans / ,,:
urkcaummn I e
ceeToavona Ea B

MecTo Ans .30 L

A baTapenkun

Bce nosopoThl \\ o
NMPOBOAHNKOB

COrIaCHO MHCTPYKLUK
Ha cTpaHuue 8. lanee
He MOKa3bIBaTCA ~___.~

NuHum crnba -~
\

\
1
1
]
]
7




||BeTOBAA MapKMPOBKA Pe3nCTOpoB

HoMuHan pesncTtopa MapKMpYeTcs C MOMOLLbIO LBETHbIX
nonoc. MepBble ABe NONOCHI KOAWPYIOT UMbPY, TpeTba —

MHOMWUTENDb, 3@ YeTBepTaA — TOYHOCTb pe3ncTopa.

_____________________

4 *10000 4%

*100000000

Lo J[L = |

*0,1 5%

*0,01 10%

10*100 = 1000 Om (1 KOm)
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Cocras Habopa

BaTtapeiika 3amnm MepaHbIi cKOTY

;F\/ Vz

3Mm
NopBoaHbIN Tenerpad
CseToanon Pe3unctop 7 3ymmep
x Pl | NTS
AN o 120 Om
1 L 1
[a)
>
Masak
CeeToamog [OvaneKTpuyeckan TpaH3ucTop
HaKNenKa VT
X B3 -
AN h -
A 1 1 2
>
Pe3uncrop RoHpeHcaTop

s, Fdilin ul
x 1 KOm 10 KOm
1 2 + I 2

220 MKO




JHCTBpUMEHT 1,
[lonBOAHbIN TENErpad

MpeacTaBb, YTO Tbl YY43CTHUK NOABOAHOM MUCCUM MO MOUCKY
3aToHyBLIEero Kopabna. Mouckosbii H6aTucKkad nnbiBeT nog
BOAON — 1 BOT, LieNb 06HapyeHa. Kak nepefatb MHbopMaLmio

06 3TOM B WTa6, KOTOPbIN HAX04UTCA Ha bepery?

Tenerpad — 3T0 cpeaCcTBO Nepefayy CMrHana no NpoBoAaMm,
pPaavo nnu ApyruMm KaHanamm 3NeKTPOCBA3N. MNepBble NOMNbITKN
€034aTb 3/IeKTPOHHOE CPeACTBO CBA3W OTHOCATCA K 18 BeKy.
370 6bIIM NPUMUTUBHBIE YCTPOMCTBAE, CNOCObHbIE NepefaBaTb
Wb GaKT HanU4YMA UM OTCYTCTBMA curHana. Moatomy AanAa
nepenayn TekcTa Heobxoaum 6bin LINGP, rAe KarKAoMY CUMBONY
COOTBETCTBOBaNa b6bl onpefeneHHaA nocnefoBaTeNbHOCTb
3NEKTPUYECKNX cUrHanoB. OgHUM M3 TaKMX WKdpPOoB ABNAETCA
M3BECTHaA BCeM a3byka Mop3e. byksbl 1 uudpbl WndpyroTca
nocneoBaTeNlbHOCTbIO KOPOTKUX U O/IMHHBIX CUrHANoB. Touke

COOTBETCTBYET KOPOTKUI CUrHAN, @ TUPE — OJ/INHHbIN.

Hawa cxema He ABNAETCA NepefaTinkoM Uv MPUEMHUKOM
curHanoB. C ee MOMOLLbIO HEBO3MOMHO YCTaHOBUTb CBA3b C
KeM-nnbo, HO C ee MOMOLLIbI0 MOX¥HO 0CBOUTbL a3byky Mopa3e.
MpY HaXKaTUN H3 KHOMKY CXeMa M343eT 3BYKOBOW W CBETOBOM

curHan.
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A36yKa Mop3e
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B cxeme Tenerpada Mbl NpUMeHsAeM CBETOAMOA U 3yMMep.

CeeTognog — 3TO MNOJYNPOBOLAHMKOBLIA  3NEKTPOHHbLIN
KOMMOHEHT, M3MYYaloWnin BUANUMBIA CBET MpU MPOXOHOEHUU
yepes Hero 3/1eKTpUYecKoro Toka. MoMHK, YTo cBeToanon —
3TO MONAPHBIA 31EMEHT U CBEeTUTbCA OH BYAEeT, TONbKO ecin
NOAKNYNTL ero NPaBUIbHON NONAPHOCTLIO. ECINM NONAPHOCTL
nepenyTaTb, CBETOAMOA HE WCMOPTUTCA, HO U CBETUTbCA He

byner.

3yMMep — 31eKTPUYeCKMin Npnbop ANA Noaadn 3BYKOBbIX

curHanoB. OTamMyaeTcA OT 06bIMHOMO AWHAMUKA TeM, 4TO




MMeeT BCTPOEHHbIN reHepaTop 3BYKOBOr0 CUrHana, u No3Tomy
cnocobeH nNo4aBaTb 3BYKOBOW CUrHAN NPOCTO NPV MOAK/II0YEHUN
NUTaHWA. 3yMMep — TOXe NOMIAPHbIA KOMMOHEHT, N BaMHO He
nepenytatb «lmocy n «MuHycy». BbiBog «Mntoc» y 3ymmepa

HeMHOro gnnHHee.

@x

YCTponcTBo 3ymmepa
6 p Y P

1. Kopnyc
2. MarHut

3. MeyaTHaA nnaTa

4. O6MOTKa KaTyLLIKK
5. CepgeyHuK
6. MembpaHa

MarHuTHoe none, CO34aBaeMOe KAaTYLIKOW, 33acTaB/iAeT

Koneb6aTbcA MeMBEPaHy, YTO U CO343ET 3BYK.

Swi1 R1
__~
120 Om
o
Z1
2.
I VD1 A
- ﬂZ l
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JHCTIBPUMEHT 2,
Mas

MafAKk — 6aLUHA C CUrHaNbHbIMU OFHAMU HA 6epery MOpPA, Ha
CKanax nnn Ha oCTpoBe A/1A YKa3aHuA NyTn cyaam. Ha BepwinHe
Ma3AKa YCTaHaB/MNBAKOT CUNbHbBIA MU3IOLWNA NCTOYHUK CBETa,

YTO NO3BOJIAET OT/INYUTL ero oT Apyrunx OrHen unu 3se3g.
B Hawemn cxeme NCNONb3YIOTCA TaKNe KOMMOHEHTbI, KaK:

TpaH3UCTOp — 3TO BaXHENLUUA 3NEKTPOHHbLIA KOMMOHEHT
B COBPEMEHHOW 3MEeKTPOHUKe, NpeAHa3HaYeHHbI AnAa
YCUNEHWA 3NEKTPUYECKUX CUrHaNoB. MpuHUMM, MO KOTOPOMY,
TPaH3UCTOP YCWUIMBAET CUrHasbl, OY€Hb YMPOLLEHHO MOMHO
CPaBHUTb C BOAOMNPOBOAHBIM KpaHoM. CnabbiM ycununem,
NPUKN3AbIBAEMbIM K PYYKE KPaHa, Mbl YrNpaBafeM MOLLHbIM

MOTOKOM BOAbI B Tpybe.

TpaH3ucTop nmeeT Tpu BbiBoga — 6a3a (b), konnekTop (K)

1 amutTep ().




CnabbiM TOKOM, N0AaBaeMbIM Ha 633y TPAH3MCTOP3, MOMHO
ynpaBnATb CWIbHbIM TOKOM B LUenu 3SMuTTep—HKonnekTop.
TaKkuM 06pa3oM CO3A3ETCA YCUIEHHAA KONWA CUrHana.

M306peTeHne TPaH3UCTOpa — 3TO OAHO W3 BaXKHEWLUMX
n3obpeteHnin XX Beka. OHO CTano cneacTsnmeMm AanTesIbHOro
pa3BUTMA  MONYNMPOBOAHUKOBOW  3MIEKTPOHUKK,  KOTOpPOe
Hayanocb B 1833 roay, Koraa Mankn ®apager Nposén nepsble
3KCNEPUMEHTbI C NONYNPOBOAHUKOBLIM MaTepUasniom.

Pe3ncTop — 3NeKTPOHHbIA KOMMOHEHT, NpeAHa3H3aYeHHbIN
ONA OrpaHUYeHNA 3/1EKTPUYECKOro TOKA. N1aBHbIA NapameTp
pes3ncTtopa — BEeAMYMHA €ero  COMpOTMBEHWA, KOTOPaA

n3MepAeTcAa B Omax.

FMln — 1
HoHAeHCaTop — 3NeKTPOHHbIM KOMMOHEHT A1A HAaKoMNeHusA
1N OTA34YM 3MEeKTPUYecKoro 3apAga. B npocreiiwem BapuaHTe
KOHCTPYKUMA COCTOUT M3 [fABYX MNNACTUH (Ha3blBaeMbIX
obKNagkamu),  pasgenéHHbIX  AUSNEeKTPUKOM.  EMKOCTb
KOHAEHCATOpOB N3MepAoT B Gapagax.

YCTpPOWCTBO KOHAEHCATOPa
1. MeTannnyeckan

L 800600606000 nnactvna
— 2. HakonneHHble
P

000000000000 3apApbl

\‘ﬂ 3. AnaneKkTpuK
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B 3TOM 3KCnepumeHTe MPUMEHAETCA [OUINEKTPUYECKan
HaKNewKa. OHa HYH3, YTO6bI npegoTBpaTUTL
HEHYMHBIN  3NEKTPUYECKUI KOHTAKT Meay HEeCKONbKMMU
nepeceKalLMMmca NpoBOAHUKaMU. OAWH W3 MPOBOAHMKOB
HaKNeNBAETCA CHaYana, NoTOM HaKNeMBAETCA AN3NEKTPUYECKan
HaKMeMKa Ha YKa3aHHOe MecTo, M TOMIbKO NoC/ie 3TOro, NoBepx

HaKNenKN, MOKHO MPUKIENBaTb OCTaslbHble 2 NPOBOAHMKA.

Cnepyn undpam-nogckaskam. CHayvana KNenTcA NPOBOSHWK,
NoMeYeHHbIn undpol 1, NoTOM Haknenka (nomeyeHa umdpon

2) N TONbKO NOTOM MPOBOAHWKM, MOMeYeHHble undpamm 3.

PexkomeHayeM cKkayaTb MobunbHoe npuioxeHue PinLab ana

CcMapThOHa C NOLIAroBoON MHTEPAKTUBHOW MHCTPYKLIMEN.

VD1 V5
R1
1 KOM
[] R2 R3 []
10 KOM 10 KOM
BAT ct X c2
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