





34paBCTBYM,
noporov apyr!

[Mpencrasnsto Tebe
Po6oxkyka! C ero nomoLLbio
Thl MO3HAKOMMLLILCS

C pa3HbIMU 3NEKTPOHHbLIMMU
KOMMOHEHTaMK, y3Haelllb a3bl
SNEeKTPOHMKM U cobepeLLb
CBOEro CO6CTBEHHOrO
po6oTa Ha OUCTaHLLMOHHOM
ynpasneHuu. Bnepeom t1eb9
oyt 14 skcnepyMmeHTOB
CO CBETOM, 3BYKOM

W ABU>KEHWEM, KOTOPbIE
MO3BONSAT NOrPy3UTLCS

B yBneKkaTensHbIM MUp
POOOTOTEXHUKM.
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CBeToanoa CUHNM

MoTop

3 Tanmepa 555



KOMMNOHEHTLI

P LLIAN

PesuncTop 220 Om

HdpaKpacHbIN

NPUEMHMK (MK-MPUEMHMK)
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MakeTHasa nnaTa —
K/IFOYEBOW B1EMEHT
KaXxJoro npoekTa

Ay

1 i

6 NOBEPXHOCTHbIX
CBETOAVOOB

F LN

PesuncTop 100 kOM

[MpoBoaa
«MNana-nana»

[NepemMeHHbIn
pe3ncTop

=

CBeToamon KpacHbI

il | LI

PesuncTop 10 KOM

Em—

KonpeHcaTtop
220 MKD

TaKTOBas KHoMKa

ra LLIAN

Pesunctop 1 KOM

[MpoBoaa
«MNana-MamMa»

(m—

KoHpaeHcaTop
10 MKD

o=

TpaHsuctop
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YCTPOWUCTBO MaKeTHOW NNaThbl

OTBepcTus
Ha nnaTte

B aTn oTBEPCTNA MOX-
HO BCTaBNATb NPOBOAA-
NepeMbIYKUM, MUKPO-
CXEMbl, PE3NCTOPbI,
CBETOAMOAbI, KHOMKM

1 NPOYNE BNIEMEHTDI
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nnacTuHaMu-penKka-
M. [1nacTuHbI pac-
MOMOXEHbI Monepek
MaKeTKM C pa3pbiBOM
MexXay HUMU.




KaK NMOMNb30BaTbCa MaKeTHOW NNaTou

YT706bI COEANHUTD Mexay CcOo60W ABa 9/1EMEHTA], HY>XHO BCTaBUTb MX HOXKW B OAHY

N TY Xe penky.

Pe3ncTop 1 CBETOANOA COEAMHEHDI
Yyepes OfiHy 1 Ty Xe peliky
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Pe3ncTop NOAKIIHOYEH K pasHbIM
pernkam. Tak MOXHO!

PesncTop 1 CBETOAMO NMOAKIIKOHEHbI
K pasHbIM penkam, NMO3TOMY HE COEMHEHDbI.

PesncTop NOAKITHOYEH ABYMSA BblIBOAAMM
K OIHOW 1 TOW e perke. Tak genaTb Henb34!



NOPSLOK COOPKU CXEM

0 HaunHasa ntoboi OKCNEPUMEHT, o BHumaTenbHo N3y4n Cnmncok
BHUMaTE/IbHO npquTaM HeO6XOﬂI/IMbIX KOMMOHEHTOB
ornncaHune. /— N CXemMy yCTpOVICTBa.

@ 3a>KHraem ceetToamon, Bintoyaem ceeToamMop, NpasrbHO!

YT06bI CBETOAMOA HE Crope, BKKOYAM NOCNEA0BATENbHO C HUM PeaMcTop
PeancTop — 3M1emMeHT 31eKTPHHECKON LienH, KOTOPbIit OKa3blBaeT ConpoTUBeH/e L4
BNeKTPUYECKOMY TOKY. PaccMOTPIM 3TO Ha NPUMepe BOAHOM CHCTEMbI

Ecnv npeacTasnTb ABVKEHNE BOABI

110 TPpy6e, TO PE3UCTOP OKAXETCH
Y3KOIA 4aCTbHO TPYBbI

Ceetoanon Peanctop 220 Om

CeeTtoamop cam no cebe obnaaaet

ManeHbkoe
conpoTHBeHme
€M, MO3TOMY TOK Yepes Hero nonaeT

3bIBAETCA TOKOOrPaHNINTESNbHBIM.

é é 0YeHb ManeHbKUM COMPOTUBNEHM-
l OY4eHb GOMbLLIOI. B akcnepumMenTe [Gane
N°2 ceeToauop cropen kak pas
M0 3TOM NPUYMHE.
Monogeu!
l B aT0/ Cxeme peancTop orpaHnymnT Bcé paGoTaer
Bonbluoe TOK, MPOXOAALLMIA Yepes CBETOAUOA, KaK Hy>HO!
conpoTueneHne B 5neKTpoHyKe Takoi pesncTop Ha-

Bcerga cneam 3a LIBETOBON MapKu-
POBKOW Ha pe3nCTOpe, CPaBHUBas
€& C M306PAKEHMEM B CNIMCKE KOM-
NOHeHTOB (CTp. 5). B HUX 3alwmppo-
2 BaHO CONPOTUB/IEHNE.

O o koney sne-
FORaPA TOKOOTPaHMM-
BaloLLeMy pesucTopy
ceeTonvon ceeTUTCS,

HO He Neperopaer. 2
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Ha npumMepe skcnepumeHTa 3.

e MoaroToBb po6OXKYyKa, HEOOXO- 06paT BHMMaHMWE: LiBET NPOBOLOB
|
AMMble KOMMOHEHTbI 1 MpoBozAa. HE VIMEET SHadenms:
He 3abyab BCTaBUTb HbaTapenku!

Mepepn, c6opkom
CXeMbl MpOBEpS,
UTO NMTaHWe po-
60>KyKa BbIKMtOYe-
HO (BblkNtOYaTENb
B nonoxkeHuun Off).
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NopaaoK COOPKM CXEM

G HaunHain c6opky cxembl

C paCCTaHOBKN KOMIMTOHEHTOB

Korga Bce

AeTann pasMeLlleHbl, CDaBHN

Ha MakeTHOW rnnate.

CBOIO CXEMY C KapTUHKOM

1 ybeancnb, YTO HET OLLIMOOK.
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Ha npvmMepe skcnepumMeHTa 3.
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NopaaoK COOPKM CXEM

e [Nepexoamn K yCTaHOBKE
COeIMHUTENbHbBIX MPOBOAOB.
Mocne Toro, Kak yéeauLlbes,
4TO CXeMa COBMafaeTC PUCYHKOM,
BKJTKOYAM NMUTaHMeE.
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Ha npvmMepe skcnepumMeHTa 3.
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GaTapenKm

JIto60oMy YCTPOMCTBY HEOHXOAMMO NMUTaHNe. POBOXYK paboTaeT Ha YeTblpEX 6aTa-
peinkax AAA, nx eLLé Ha3blBatOT MU3NHUYNKOBbBIMI. He 3aby/ib BCTaBUTb KX B OTCEK
Ha 6pHoLLKe XKyKal!

0 BcTaBb 6aTapeiiku B OTCeEK.
«MuHyc» 6aTapeliku B nNpy-
YKNHKY OTCeKa.

14
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Tym6nep BkntovaeT
L

W BbIKNtOYaEeT Nn-
TaHWe Poborkyka. , t
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MONCK Hel/ICI'IpaBHOCTel;I

Ecnn cxema He 3apaboTana, NpoBepb Ceds:
* [1paBUbHO 11 YCTAHOBNEHbI ETaNM Ha MakeTHoOW nnarte?
* He nepenyTaHbl 11 MecTaMm HOXXKN Yy AANOA0B U KOHAEHCATOPOB.

* He nepenyTaHbl I CaMW geTtann: UBeTa NoJiIoCoK U Ha[MMCen B CNmUcKke
HeO6XO,£I,l/|MbIX KOMMOHEHTOB 1 Ha TBOEWN CXeme coBnafaroT?

* He paspsaunuce nn 6atapenkin?

| ,x@&\’@% ?

= ,//, [ N







() 3aBogmM gBuraTens

[Bvratenb KpyTuTCS, KOrAa Yepes Hero NpoTeKaeT aNeKTpUYecKuii ToK. HYTobbl nyy-
LLIe MOHATb STOT NPOLIECC, NPpeACTaBb BOAHYH CUCTEMY, B KOTOPOW HaTapeikon byaeTt
BOAOHaNopHas 6allHs, KHOMKOM 6yAeT 3aCOoHKa, a ABUraTeNeM — BOAAHOE KONECO.

e YpoBeHb BOAbl B HallHe COOT-
BETCTBYET HaNpsXXeHWo NuTa-
Hus B 6GaTapee.

o [Moka 3acnoHKa 3akpblTa
(kHomMka pa3oMkHyTa), Bofa
He TeYeT.

3acnoHKa oTKpbITa (KHOMKa
3aMKHYTa).

+

Bona TeuéT no Tpybe, Bpallas
Koneco.

/\ e O6bEM BOfbI, KOTOPbIN MPOX0-

QWT N0 TPY6e B CEKYHALY, MOX-
= HO CPaBHUTL C TOKOM. Yem
607blUE BOfbI NMPOTEKAET MO
Tpy6e (4em 60oSbLLE TOK), TEM
6bICTpee BpalllaeTcs Koeco
(nBuraTeno).

18




[aBan 3anycTMM MOTOp Hallero po6oxxyka!

Bkntoum nutaHune
Ha nnaTe.

Moaknoun aBuratenb
K MUTaHNIO Yepes KHOMKY
C NOMOLLIbIO MPOBOAOB.

MoTop

KHorka

Opuratens HauHeT
BpaLLaTbes!

BosbMu xyKa B pyKu
1 3aXKMW KHOTKY. 19
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() okuraem ceetTogmon,

CBeTOAMO[ — UCTOYHMK CBETA, NlaMMoyKa. B ero 0CHOBE NEXUT ManeHbKNii Kpu-
CTa1, KOTOPbIV NPY MPOXOXKAEHUM 9NEKTPUYECKOro ToKa U3nydaeT CBeT. BbiBogamu
CBeTOAMOa Cly>KaT [Be HOXKM pasHOW AVHbI — aHoA W kaTod. O6paTv BHUMaHMeE:
aHOJ Ha CXeMe BblAeNaeTcs ropasao MeHbLIMM pasMepoM KOHTaKTa BHYTPU NINH3bI

Mo CpaBHEHNIO C KaTOAOM.

AHop, o

JnnHHaa HoXKa
CBeTOAMOAa, MOAKIIHO-
YaeTcd K nJocy
6aTtapeiikn

TOK 4epes CBETOAVOA MOXKET
WATW TONbKO B OAHOM Har-
paBfieHun. NosToMy BHUMa-
TEeSIbHO Clen 3a TeM, rae

Ha cxemMe 0603Ha4eH aHof,
arae kaTop.

KaTtop, ‘

KopoTkasa HoXxKa
CBeTOAMOAA, MOAKIIHO-
YaeTcs K MUHYCY
baTaperkm



CoxokeM ceeToamop, (UTo6bl 6onbLLE HUKOrAa Tak He aenatb!).

/o Mpy HaXkaTUK KHOMKM
CBETOAMOL, HEHAZ0rO

3aropuTcd, HarpeeTca
1 noracHeT

CeToamopn

KHorka

Llenb pocturnytal Ceetopmop cropen! 2



(3) 3axuraem ceeToamon,

YT06bI CBETOANOA HE Cropen, BKIr4YnM nocnegoBaTtesibHO C HUM Pe3NCTOP.
Pesnctop — anemeHT SﬂeKTpI/IquKOVI uermn, KOTOpr|7I OKa3blBaeT COMnpoTmBrieHne
SNEKTPNHECKOMY TOKY. PaccMOTpUM 3TO Ha NpUMepe BOAHOM CUCTEMbI.

ManeHbKoe
COMpPOTUBEHME

Tok

bonbuioe
COMNpOTUBNEHNE

22
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Ecnv npefncTaBuTb ABUXKEHNE BOAbI
No Tpy6e, TO PE3UCTOP OKaXKeTCA
Y3KOW 4acTbto TPy6bl.

CeToamnoa cam no cebe obnagaet
OYeHb MaNleHbKUM CONPOTUBAEHN-
eM, MO3TOMY TOK Yepes Hero nonaet
O4YeHb 6oNbLUON. B akcnepumeHTe
N2 cBeToAMOA Cropen Kak pas

Mo 3TOM NMPUYMHE.

B 37O CXeme pesncTop orpaHnymT
TOK, MPOXOAALLNIA Yepes CBETOAMOA,.
B 9N1eKTpOoHMKe Takon pe3ncTop Ha-
3bIBAETCH TOKOOrPaHUYUTENbHbBIM.

Bcerga cneam 3a UBETOBOM MapKu-
POBKOW Ha pe3ncTope, CpaBHMBas
€€ C N306paXKeEHNEM B CMNCKE KOM-
noHeHTOB (CcTp. 5). B HWX 3alumndpo-
BaHO COMPOTMBIIEHME.



Bkntoyaem ceeTogmon npaBunbHO!

Cetoavon Pesunctop 220 Om

KHorka

Monogeu,
Bce pa6oTaet
KaK Hy>Ho!

(LA

0 Haxxmut kHonky. bna-
rofjapst TOKOOrpaHu4u-

BatoLLieMy pesncTopy
CBETOAMO/ CBETUTCS,
HO He neperopaer. 23
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(») perynupyeMm sipKOCTb CBETOAMOO

ApKOCTb CBETOAMOMAA 3aBUCUT OT TOKa, KOTOPbI NMpoTeKaeT Yepes Hero. Ecm
COMPOTMBIEHNE TOKOOrPaHNUMBAIOLLIErO PE3NCTOPA BESIMKO, TOK Yepes CBETOAMNON
6yAeT ManeHbKUM, U OH ByET CBETUTbCH TYCK/0.YTOObI UBMEHWUTb APKOCTb, MOYKHO
KOHEYHO MO oYepeam MeHATb PE3UCTOPbI, HO MOCTYNaTb Tak Kax bl pas Heyao6HO.
[osTOMY ANA NaBHOW PEryIMPOBKM APKOCTU NOTPEBYETCS KOMMOHEHT, KOTOPbIN
YMEET MNaBHO M3MEHATb CBOE COMPOTMBIIEHNE — MEPEeMEHHbIN pe3ncTop. NepemeH-
HbIl pe31cTop NoA0GEH BOAOMPOBOAHOMY KpaHy.

Korza Mbl MoBopaynsaem
pY4Ky KpaHa, Bofla Ha4ynHaeT

Teyb 6bICTpee.
e B 9TOM MOSIOXKEHNN KpaHa
BOJa 6eXXNT cnabo.

KpaH OTKpPbIT MOJSIHOCTbIO,
NOTOK BOAbl MaKCHMasbHbIM.

24



Hayunmcs HacTpamBaTh SpKOCTb cBETOAMOAA.

o lMnaBHO Bpallan

pPy4yKy noTeHUmnomeTpa
M CMOTPK Kak
MEHAETCA APKOCTb.

CeToamon

Pesnctop 220 Om

[NepemMeHHbI
pesncTop

25



(5) 60OYOHOK C 3NEKTPUYECTBOM

KoHaeHcaTop — 3/1EMEHT, CNOCO6HbIN HakanIMBaTb 3NEKTPUYECKYHO SHEPTUHO.
B HEKOTOPOW CTEMEHM OH MOXOX Ha 6aTapelky. Ho B 6aTapelike HakomneHo 3Ha-
4YUTENbHO 60MblUe 3Heprum. OHa MOXET NUTaTb CBETOANOA HECKOMBbKO AHEN,

a KOHJEeHcaTop — BCEro napy CekyHz.

0 e o Moka 3acnoHKa nepekpbiBaeT

Boay, 6anioH nycT.

e Kak TOJIbKO 3aCnoHKa OTKpbl-
I BaeTCH, BOAA Ha4YMHaEeT TeYb

no Tpy6e, 3anonHas 6anIoH.
_—

o [anee, 6annoH HanonHUTCS
(koHaeHcaTop 3apsanTcs),
Y BOAa NepecTaHeT NocTynaTh

e o

0 Ecu nepeKpbITb MOTOK BOAb!
3aC/IOHKOM, 6anoH (KoHAeH-

caTop) Kakoe-To BpemMs 6yaeT
I L» NOAAEPXKMBATb MNOTOK BO/bI
s — B OCTaflbHOW YacTu TpyObl.

KoHaeHcaTopbl 6bIBatoT NOASIPHbIE M HEeNOASPHbIe. MoNsSpHbI KoHAeHcaTop, NoA06-
HO CBETOAMOAY, UMEET MONOXUTENbHbIN 1 OTpULaTENbHbIM BbIBOAbLI. OTpULaTE Nb-
HbI BbIBOL KOHAEHCATOpa BCeraa A0/KeH NoAKIKHaThCA K OTPULATENTbHOMY BbIBO-
Ay NMUTaHUS, @ ero NONOXUTENbHbIV BbIBOA — K MONOXMUTENbHOMY BbIBOAY NMUTAHUS.
Ecnv noakIko4YMTL TakoW KOHAEHCATOP B HEMPAaBUIbHOW MOMSPHOCTY, OH MOXET

26 BbIATW M3 CTPOS.



N3yumnm paboTy koHaeHcaTopa.

e [NepecTaBb KOHAEHCATOP
B NONIOXeHWEe 2 (TOUKM,

0603HaYeHHblE MYHKTW-
pom). KoHaeHcaTop pas-
PAANTCA Yepes pe3ncTop
1 CBETOAWOA,

o YCTaHOBWM KOHAEHCA-
TOP B noJioXeHue 1.
OH MIrHOBEHHO 3aps-
ANTCA OT 6aTapeM.

CeToamon

Pesuctop 10 KOM

2

44+

i

KoHpeHcatop
220 uF

CeeTtnas nonoca v KopoT- [NviHHBIV BbIBOS —
KW BbIBOA — «KMWUHYC». «MTHOC».

aﬂeKTPI/ILIeCTBO B KOHOEeHCaTope
KPaTKOBPEMEHHO 3a>K>KeT CBeToOOoMOo 4, a 3aTeM OH NoracHerT. 27
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(6) MeHsieM HanpaBneHWe BpaLLeHUs

MoTop He BpalllaeTcs TOMbKO B OfIHY CTOPOHY. B 3aBUCUMMOCTY OT ero NoAKIHYeHs
K 6aTapeiike, Ban MoTopa ByAeT KpyTUTbCA NMB0 MO YacoBOW CTPesKe, MMG0 NPOTUB.
MpeAcTaBb BOAHYIO CUCTEMY C YETbIPbMS KanaHamu (KHOMKamMm) 1 BOASIHbIM Kone-
COM (aBuratenem).

o Bce knanabl 3aKpbIiTbl, BOAA MO Tpy6am

L @ P He NPOTeKaeT, KOJIECO He BpaLlaeTcs.
0 e Mpn HaxaTbIx KHoMkax 1 1 3 BoAa Te4eT
2 3 B HanpaB/ieHNw, yKa3aHHOM CTPENKONM,
i, |7 7| - ;
1 BpalLl@aeT KOMeco NpoT1B 4YaCoBOM
CTPEenKu.
j e Korga HaxkaTbl KHOMKK 2 1 4, BOAa TEYET
1 PN 4 B [1pyrOM HanpaBfeHNn, N KONEeCO KPYTUT-
. l' 7| -, CS1 MO 4YaCOBOW CTpeKe.
=P 0
2 3
i, |7 l' =

YT06bI HbIN0 NErye onpefe-
NUTb HanpaBneHve ABWXKe-
HMS MOTOPA, HaKen Kycoyek
CKOTYa Ha ero Bas.




Hayunmcs MeHsTb HanpaBneHue BpalleHusa aBuraTens.

Bo3bMu XyKa B pyKM. e Tenepb 3a>XMV KHOMKM
3aXkKMu KHOMKK 1 1 3: 2 n4. Opuratens 6ynet
[ABUraTeslb HAYHET Bpa- BpaLlaTbCA B APYryrO
waTbes. O6paTh BHUMa- @ CTOPOHY.
HWE, B KaKyro CTOPOHY \F/

OH BpallaeTca.

MoTop

KHonku (4 wT.)

OnacHo!

He Haxxnman ogHoBpemMeH-
HO KHOMKKM T 12 nnn 3 n 4.
OTO NPUBEAET K KOPOTKO-
MY 3aMbIKaHMIO 1 BbIXOAY
6aTapeun 13 CTpos.

29



(7) perynupyemM CKOpOCTb

TpaHancTop — NpUeop, KOTOPbLINA YCUNBAET SNIEKTPUYECKMIA curHan. OH UMeeT Tpu
BblBOJA: 6a3a, SMUTTEP U KONNEKTOp. INogaBas He6GoNbLLOV CUrHaM Ha 6a3y TpaH3W-
CTOpa, Mbl yrpaBisieM TOKOM Ha ABYX APYrvx BbIBOAAX.

o | o l

TpaHaucTop 3anepT TpaH3u1cTop oTnupa-
eTca 6a30BbIM TOKOM

baza

30 Konnektop

MNpenctaBb BOOHYHO CUCTe-
MY, B KOTOPOW MOTOK BOfbl
B MasieHbKOW Tpybe, ynpaBnaeT
NOTOKOM BOZbl B 60NbLLON.

B ManeHbKol Tpy6e HET BOfbl, NOSTO-
MY 3aCJI0HKa 3akpblTa.

Kak TonbKko B ManeHbKol Tpy6e nosi-
BWJICS MOTOK BOfbl 3aC/IOHKA MPUOT-
KpbiBaeTcs. Boga Ha4yMHaeT Tedb no
6onbluUoit Tpybe. Yem 6onblie 6yaeTt
MOTOK BOAbl B MasneHbKoi Tpybe, Tem
CWJIbHee OTKPOETCS 3ac/IoHKa.

AHaNorn4yHo paboTaeT 1 TPaH3nCTOop.
BbIBOA 6a3bl NpeACTaBIseT cobol
ManeHbKyto Tpy6y. MeHsia Tok B 6a3e,
MOXHO PerynnpoBaTh TOK, MPoTeKato-
LW Yepes KONNEKTOp U SMUTTED.



Hayunmcs MeHsTb CKOpOCTb BpalLleHWs MOTOpa.

0 Bpalwait pyyKy noTew-
LUMOMETPA M CMOTPH,
KaK MEHAEeTCA CKOPOCTb
aBuratens.

MoTop

[NepeMeHHbIn
pes3ncTop

TpaHsuctop

O6paTu BHUMaHKe, 4TO TpaH3au-
CTOp Ha CXxemMe pPacrosoXeH ro-
PU30HTaNbHO, HO Ha peasibHoOM
YCTPOWCTBE OH AOMKEH ObITb
YCTaHOBJIEH BEPTMKAMBHO. 31

Pesnctop 1 kKOM



CeHcop

Teno yenoBeka ABASETCSH MPOBOAHNKOM 3JTEKTPNHECKOIO TOKa. Ero cornpoTtmBneHne
BEJIMKO, HO JOCTATO4YHO, YTOObI CTaTb YaCTbtO SﬂeKTpI/ILIeCKOM Henmn.

B aTOM SKCMNepnMeHTe 6yne|v| NCMNOJIb30BaTb Masiblbl B Ka4eCTBE PEe3NCTOPa A4 3a-
MbIKaHNA Lienn, BKIKOYAOLLEN CBETOAMOM, TO €CTb. CO34aanM AaTUMK NPUKOCHOBE-
HWA NN CEHCOP.

ConpoTuBneHune
Tena Yenoseka
MOXET JOCTUraTb
HECKOMbKMX
mMeraoM (MOm).

l
|\ o Moka YenoBekK He Tpora-
|| ° €T NpPoBOAQ, Lienb 6a3bl
I Pa3OMKHYTa, U TPaH3MCTOP
He MPOoMyCcKaeT TOK.
—
' e Korpa uenoBek 6epéT ABa

K nntocy 6atapenkn npoBOAa B PYKK, OH
4 3aMblKaeT Lenb 6a3bl.

A 4

Tok 6asbl

4

A |
e B 6a3y HauyMHaeT no-
I I | } CTynaTb TOK, KOTOPbIi

OTKPbIBaeT TPaH3nCTop.
Mpu 9TOM Yepes Kosnek-
Tok KonnekTopa TOP MOTEYET TOK, KOTOPbIN
3aXOKET CBETOAMOL,

-~

o

MuHyC 6aTapeitku

| e

ntoc 6aTapeinkn

N

v



BosbMM KOHLIbI MpoBOaa
B PYKM.

CMOTpU Kak 3aropuTcs cee-
Toanoa. Ecnun cBeveHns He

6YAeT BMIOHO, BbIK/OYM CBET
B KOMHaTe.

CeToamon

Pesunctop 220 Om

TpaH3ucTop

ConpoTuBIEHNE TENa YMEHBLLMTCH, ECN
PYKM ByayT BRaxHbIMU. [oNpobyit HaMOYUTb

nanbLbl BOAOW U JOTPOHYTLCHA 0 NPOBOAOB

ellé pas. YTo NomMeHs10ch? 33
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(®) mMuranka

Taimep — aTo NpMOOP, KOTOPbIN B 3a[jaHHbI MOMEHT BPEMEHW BblJaeT onpe-
[ENEHHbIN CUTHAS, UKW BKIKOYAET/BbIK/IFOHAET Kakoe-IMb0o 060pya0BaHME.

Mbl cTanknBaemcs ¢ TanMepamMm B NOBCEAHEBHOM XN3HW, KOr4a 3aBOANM OyaAnIb-
HUK UK YCTaHaBNMBaeM BPeMSA HarpeBa B MMKPOBOJTHOBOM Neyn. Tanmep 555 pabo-
TaeT aHaNorMYHbIM 06Pa30oM: Yepes onpeaeneHHble MHTEPBaSbl BpDEMEHM BKOYaET
OfVH CBETOAMOA W BbIK/TKOYAET BTOPOW. YT0ObI 3a[laTh BPEMSA MUrAHWS CBETOAMNO-
[10B, UCMONb3YHOTCH PE3UCTOPbI U KOHAEHCATOP.

e HO




B,EI,OXHeM XXM3Hb B HaLLero >ykKa. |_|yCTI:> OH MOpraet CBOMMK IrnasamMun.

0 Monpobyi 3aMeHnTb
pesucTop 10 KOM

Ha pesncTop 100 KOM.

KoHpeHcatop Tanmep 555
10 uF

5

PesuncTtopebl
1 kKOM, 10 KOM,
100 KOm

Cetoamoabl
CUHWN 1 KPaCHbIN

O6paTth BHMMaHKMe! HekoTopble aneMeHThI y>ke eCTb Ha NnaTe XXyka. 3
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CHpeHa

MoakntouMM K TaliMepy NbesonsnyyaTenb (M MPOCTO Nbe3onumLLanky) 1 Hay4ynmcs
nony4yaTb 3BYKN. 3BYK — 9TO hU3MYECKOe ABNEHME, MOPOoXKaaeMoe KonebaHnsMmum
YyacTuL, Bo3ayxa, KOTOPOe BOCMPUHUMAETCS YeOBEYECKMM CITYXOM.

MbesonsnyyaTenb — YCTPONCTBO, CNOCOOHOE BOCMPOM3BOANTL 3BYK. C rpedeckoro
«Mbe30» MNEePEBOANTCSH KaK «AaBJSIto, CXKMMa0». HeKOTopble BELLEeCTBa Npu CXKaTum
CO3[at0T 3NIEKTPUYECTBO, K, HAOOOPOT, MPU BO3AENCTBUM Ha HUX S1EKTPUYECTBOM
M3MEHAIOT (DOPMY: CXKMMAKOTCS, PACLLUMPAOTCS, CKPYYMBarOTCS, Crnbatotest. 3ToT
3 deKT 1 ncnonbayeTcs B Nbesonuilankax. [pu nogayve sanekTpuYecKoro curHana
Ha Nbe30nunLLasnKy, B OTBET YC/bILIMM MUCK — 3BYK MEXaHNYECKIMX KOnebaHNi.




Hayumnm po6oTa n3paeath 3BYKM.

Mbesonsnyyatens Tanmep 555

PesncTopsbl
1 KOM, 10 KOM,
100 KOm

KoHpaeHcaTop o Monpo6yi 3aMeHNTb

10 uF pesucTop 10 KOM Ha
pPe3nNCTop HOMMUHANOM
100 KOm.
YT0 NOMEeHsII0Ch?

f" I\ 37
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1) 6eryLimm oroHb

Mukpocxema CD4017 yMeeT cumTaTb aNEeKTPUYECKNE UMNYNIbCbl. Ha MUKpOCXemMe
ecTb 10 HOXeK, COOTBETCTBYHOLLIME HOMEPaM MOCHUTaHHbLIX MMMyNbCoB oT 0 A0 9.

K aT1M HOXKKaM MOAKMHOYEHbl CBETOANOADI, KOTOPble ByayT No o4epeam 3aropatbes.
CTOYHNKOM MMMYNBCOB CIY>XUT TaMep 555. [Noka TalMep HUYEero He nocbInaerT,
ropuT cBeToamno no Homepom 0. Kak ToNbKO MOCTYMUT CUrHan ot Tanmepa, 3aro-
puTCA cBETOAMOA Noa HoMepoMm 1. U Tak 6yaeT npoao/mkaTbes Ao 9. NoTom npou-
30MAET CHPOC, N BCE MOBTOPUTCHA CHavana. Y poboxKyKa Ha 6proLLIKe pacnooXeHbl

6 CBETOAMOAOB, MO3TOMY CXeMa cobpaHa Tak, YTo6bl CUMTaTb A0 LWeCTK. A No NpMUxo-
[y cebMOro UMMynbca, MMKpPOCXemMa BEPHETCSH B NepBOHaYanibHOEe COCTOAHNE.

Qnﬂmml_,

onm

Moka He MoCTYNWUAN UM-
NyNbChbl OT TalMepa, ropuT
cetoamnog N2O.

1 2 4 5

CD4017

[epBbIf UMNYNBLC MNOCTY-
MW Ha MUKPOCXEMY.
3aropesnca ceetoanom NoT.

!
ol -
- 1D
~ JD
« D «i
~ 1D
o J5D

CD4017

[opuT cBeToamon N25. Kak
TOJIbKO Ha MUKPOCXEMY
MOCTYMNUT 6-0M UMMYJSIbC,
Mpon30naeT copoc.

!
oF
=
~ JD
« D
~ D
o D

en_la_

CD4017



CoenaeM po6oTa-cBeTnsuyKa.

Pesnctop 1 KOM

[NepeMeHHbIn
pes3ncTop

Tanmep 555

e MOKPYTU pyyKy MOTeH-
LUMOMETPA, YTOBbI N3Me-

HATb YaCTOTY MUraH1s
CseToanoabl KoHaeHcaTtop CBETOANOLOB. 39
10 uF



(1) 3a>kMraem ceeToaMOL YOANEHHO

NK-NpMEMHMK ynaBnnBaeT HEBMAMMOE AN YeNOBEYECKOro rnasa nHdpaxkpacHoe na-
nyyeHme. ICTOYHNKOM U3NYyHEHNA MOXET CITY>KMUTb 0ObIYHbIA MYNbT OT TENEeBU30pa.

YBUWAETb 3TO U3MyYeHNe MOXKHO, ECNIN MOCMOTPETb Ha MyNbT Yepes KaMmepy MobU/b-
Horo TenedoHa, HaXkaB NPy 3TOM NO6YHO KHOMKY Ha NynbTe.

0 NK-NpUEMHUK ynaBnneaet
nHdpaKpacHbI curHan ot
nynbTa ynpaBieHus n npeot-
pasyeT ero B aNeKTPUYECKNA
curHar.

. e ANeKTpUYECKNin curHanm npu-

u EMHMKa 3arnyckaeT Tanmep

AneKTpuyeckmm .
P 555, KOTOpbIA, B CBOIO O4e-

CuUrHan
40 peab, BKKOYaET cBeToAMOA.



Hayunmcs oToaBaTb KOMaHObl )KYKY C pacCTOSIHUS.

PesncTopsbl
220 Om, 100 kOm

K-nprémMHmK

Tanmep 555

° HaBeauv nynbT Ha XykKa
N HaXKMM NOBYHO KHOMKY.
CeeToaunon 3aroputca

Ceetoauos KoHpaeHcaTtop Ha Bpems 1 noracHer. 41
10 uF




(13) 3aBOOMM OBUraTeNb C PaCCTOAHUS

Cxema aHafornyHa I'Ipeﬂblﬂ.yLLl,eVI, HO BMECTO CcBeToAmno4a NCMNoJIb3yeM TPaH3NCTOP
N NOOKJTFOYEHHBIN K HEMY BUraTesb.

MoakntovaTb ABUraTeNb HanpaAMYyHo K TalMepy Heflb3s, MOTOMY YTO MOTOP MOTpe-
6ngeT HaMHOMo 60/bLLMI TOK, YeM BblaaeT Tanmep. [peBblleHne Toka Ntobo
MUKPOCXEMbI MOXET BbIBECTM €€ U3 CTPOSI. [103TOMY TaiMep Hy>KeH TONbKO /15
ynpaBfeHust TPaH3UCTOPOM, @ TPAH3UCTOP YyKe MOAKOYAET M OTK/HOYAET ABUra-
Tesb, TO eCTb PabOTAET B K/IKOUEBOM pPeXMME. TPaH3UCTOP B K/TKOYEBOM peXMMe
Nofo6eH KHOMKE, C MOMOLLIbHO KOTOPOW MOXXHO 3aMKHYTb UK Pa30OMKHYTb LieMb.

Ho B oTnumMe OT KHOMKK, KOTOPYHO Mbl AOMXKHbI NEPEKIoYaTb BPYYHYHO, COCTOsIHME
TpaH31cTOpa MeHseTcst Mpy MOCTYNAEHUN S1EKTPUYECKOrO CUrHana Ha BblBof 6a3bl.
Mpu HanM4mMM ToKa B Hase Lienb KONEKTOP-9MUTTEP 3aMKHYTa, 1 TOK MOTEYET Yepes
MOTOp, 3aCTaBNss ero BpalaTbes. Koraa Toka B 6a3e HET, LieMb KOIEeKTOP-aMUTTeP
Pa30MKHYyTa, MO3TOMY ABUraTENb HE BPaLLaeTCs.

a K MuHycy 6aTapeiikm
e K nntocy 6aTapeikn

Tox yepes motop 9 K b
o D | ToK 6a3bl

<

-~



C noMoLubto NynbTa 3anycTUM ABUraTens poboTa.

0 HaxkmMu KHOMKY Ha Mysib-
Te. [lBuratens HauyHET

BpaLaTbes. XKyK nosep-

PesuncTtopobl TpaH3snucTop
220 Om, 100 kOm

K-nprémMHmK

KoHaeHcatop
10 uF

e [o6aBb K cxeme NpoBO-
[a, 0603Ha4YeHHble MyH-
KTUPOM. HaxXmMu KHOMKy
Ha nynbTe. Tenepb XyK

Tanmep 555 MoTop [ABuUraeTcs snepén!

HETCS BOKPYL CBOEW OCH.

43



noexanu

|_|yCTb TeNnepb pO6OT OBUIraeTcAa MNOCTOAHHO, a MO CUrHany C nynbTa pa3Bopadn-

Ba€eTCA.

K nntocy 6aTaperku

4
N

HeT curHana
OT TamMepa.

E—OF

) |

ToK Yepes pesuncTp Te4éeT
B 6a3y TpaHaucTopa N°2
1 [IePXKUT ero OTKPbITbIM.

A
\

'
| 4

Tpanauctop Ne1
3aKpbIT U He Npo-
nycKaeT TOK.

]

B )
DR

[Moka TpaHauc-
TOp N2 OTKPBIT,
nsuratens N2
BpallaeTcs.

y

’ K MuHycy 6aTapeiku

K nntocy 6aTapenku

4
N

v

CwrHan ot Tanmepa
OTKpbIBaeT
TpaHsucTop N°1.

B—C

A 4

) |

B 6a3y TpaH3ucTopa N°2
TOK He nonajaaer.

X

OB

A
S

Tenepb BeCb TOK
npoTeKkaeT Yepe3
TpaHaucTop N21

|

%

TpaHasucTop N°2
3aKpbIT,
nsuratens NO1
He BpaLLaeTcs.

N

y

44 ’ K MuHycy 6aTapeitku

4
Al

[euratens N2
BpaLlaeTca
MOCTOSAHHO.

=

[euratens N2
BpaLlaeTca
MOCTOSAHHO.

=

[nsi aToro cob6epém cxemy

C IByMSI TpaH31cTopamu,

B KOTOPOW OfIMH 13 HUX ByaeT
ynpaBnsiTb BTOPbIM. TpaH-
3mcTop N2 ByaeT BKITFOUEH,
noka B ero 6a3y 6yaeT NocTy-
naTb TOK. CurHan ¢ nynbTa
yrnpaBieHns akTuBupyeT
Tanmep, KOTOPbIN MOLNET
9NEKTPUYECKMIA UMMYBC

Ha TpaHaucTop N21. B cBotO
oyepedb TpaHaucTop N2
OTKPOETCS 1 BECb TOK H6asbl
TpaHaucTopa N°2 nonaer
yepes Hero. OTcyTCTBME
ToKa 6a3sbl TpaH3ucTopa

N92 3aKpoeT ero, n aABura-
TeNb, KOTOPbINA NOAKITHOYEH

K KONNeKTopy TpaH3ucTopa
N92, nepecTaHeT BpallaTbCs.
A Tak Kak BTOpOW ABMraTesb
»KyKa BpalllaeTcst Bce Bpems,
3TO BbI3OBET MNOBOPOT.

Takunm 06pas3om, y Hac nony-
Yunacb NpocTenLlan cxema
yNpaBieHnsa POBOXKYKOM.



CoenaeM po6oTa Ha AUCTaHLMOHHOM ynpaBneHmu.

Haxxmu nrobyro KHOMKyY
Ha nynbTe. XXyK MoBepHET
B/IEBO.

PesncTopsbl
220 Om, 100 kOm

K-nprémMHmK

KoHaeHcaTop
10 uF

e Ecnun xyk eget Hasag
NIV KPYTUTCS BOKPYT
CBOEW OCK, NOMEHSN Me-
cTamMu NpoBo/Aa, MOAKIIHO-

Tanmep 555 TpaHsucTop YEHHblEe K ABUraTesHo.

45



Mo3gpasnsto!

Tenepb y Te69 ecTb CO6CTBEHHbIN
pOo6OT Ha OMCTaHLMOHHOM YyrpaB-
neHun. B kauectse 6oHyca BbINON-
HW OOHO M3 CNeayroLLMX 3a4aHUM:

® [lo6aBb K pOGOXKYKY CXEMY
¢ Mmurankom. [ycts Muraet
CBOMMM FNa3amMu Ha xoay.

[ycTb po6oXKyK U3OaeT 3By~
K1 B OBUKEHMKU. O6beamn-
HW NOCNenHUMU SKCNEepUMEHT
N CXeMy C Nbe3ousnyyaTenem
13 skcnepumeHTa 10.

Coenawn ceeTnauka. [NycTb

XKYK MUraeT CBOUM GPHOLLIKOM
B TeMHoTe. Coenamn akcne-
PUMEHT, B KOTOPOM POBOXKYK
OBUraeTcs v OOHOBPEMEHHO
MWraeT CBOMMW CBETOAMOOA~
MU Ha 6ptoLuke. [Noackaska:
MO>HO YNpPOCTUTb CxeMy 6e-
FyLLLErO OFHSl, 3aMEeHUB NOTEH-
umomeTp Ha pesncTtop 10 kKOm.




@) amperka

(CHoN N

Mbl B AMnepke HageeMcs,
YTO Hall Habop NoHpaBuICS.

Ecnuny Tebsa ecTb BONpOCHI,
Ha HMX OTBETAT Ha opyme:
forum.amperka.ru

O6palialicsa K BuaeokaHany
3a nopumren BAOXHOBEHUS:
youtube.com/AmperkaRU

N noapobHble pyKoBOACTBa
N MHCTPYKUMN Ha wiki.amperka.ru

3axoam B marasumH amperka.ru
3a HOBbIMW Habopamu.

vk.com/amperkaru

facebook.com/amperka.ru

instagram.com/amperka.ru

twitter.com/amperka







