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HAwon-
3NeKTpoBaKyyMHbIe
WKW NonynpoBOAHUKOBbIe NMpUbopBkI,
KOTOpbIie NPOoNycKailT NepeMeHHbIW
INEeKTPUYECKUN TOK
TONbKO B OAHOM HanpaBneHUw
W UMEIOT ABa KOHTaKTa
ONA BKIIOYeHUA B 3NEKTPUHECKYIOo
Lenkb.
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[non nmeeT aBa KOHTaKTa, KOTOpble Ha3bIBalOT aHOAO0OM U

katogoMm. [Mpu BKIOYEHUM anoaa B 3NEKTPUYECKYIO LIEMb TOK

NpoTeKkaeT OT aHoAa K kaToay. YMeHue NnpoBoaUTb TOK TOMbKO B
OJHY CTOPOHY - OCHOBHOE CBOWCTBO AnoAaA.

P
AHOA FaTon
S

[noabl oTHOCATCA K Kinaccy nosiynpoBogHUKOB N CHUTAKOTCA
dKTUBHbIMW 3INEKTPOHHBIM KOMMNOHEHTAaM

(pe3ncTopbl N KOHOEHCATOPLI- MACCUBHLIMMN).



http://beam-robot.ru/electronics_for_beginners/resistor.php
http://beam-robot.ru/electronics_for_beginners/capacitor.php
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CsoucTBa AmMoAaa *
OnHOCTOPOHHAA NPOBOAHMOCTb JHONA
ABJACTCH €r0 OCHOBHBLIM CBOHCTBOM,
IT0 CBOMCTBO M ONpeNe/feT Ha3HAYCHHEe
AHONA;

— mpeodpa3oBaHKe BbICOKOYACTOTHRIX
MOAYJIHPOBAHHBIX KOJIeOAHHNH B TOKH
3BYKOBO# 49aCTOThI (IeTeKTHPOBAHNE);

— BBIIPAMJICHHE NIEPEMEHHOI0 TOKA B
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Knaccupukauma aMoaos
I1o McX0OMHOMY NOJIYNIPOBOAHUKOBOMY MATEPUAJTY JUOABI A€JIAT
HA 4YeTbIpe I'PYIIIbI: FTepMaHMeBbIe, KpEMHHEBbIE, 3 APCEHU/IA
rajuiid 1 gochuaa HHINA.
I'epMaHueBbIe JUOABI UCIOJb3YIOTCH IUPOKO B TPAH3UCTOPHBIX
NMPUEMHHUKAX, TAK KAK UMEKOT BbIllIe KOIP(PUIMEHT Nepeaadu,
YyeM KpeMHHUEeBbIe. DTO CBA3AHO ¢ UX 00JIbIlEH NMPOBOAUMOCTbIO
NpU He00JbINOM HanpsixkeHuu (oxoJ10 0,1...0,2 B) curnagna
BbICOKOM 4aCTOTHI HA BXO/I€ AETEKTOPA U CPABHUTEJIBHO MAJIOM
CONPOTUBJICHUU HArPY3KH (5...30 kOm).
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110 KOHCTPYKTHBHO-

TEXHOJOTHYECKOMY npusuaky

PA3INIAINT THOAbLI TOYCIYHBIC U
IIJVIOCKOCTHLIC.

I1o Ha3zHaAYeHU10

MOJIYIIPOBOAHUKOBBIE THOAbI ACJAT HA
CJIeAYIOIIHE OCHOBHBIC IPYNIIbI:
BLINPAMUTEIbHbIC, YHUBEPCAJIbHDIE,
UMIYJIbCHbIE, BAPUKAIbI, CTA0MJIUTPOHBI
(omopHbIe AHOABI), CTA0OMCTOPHI,
TYHHEJIbHbIE IUO0bl, 00pallleHHbIE JUOIbI,
JaBuHHO-poJsieTHbIe (JIII), TupucTopsl,
(poToamoanl, CBETOAUOABI H OIITPOHBI.




Ouoabl XxapakTepusyrTcAa TaKUMU OCHOBHbLIMU
> 3NEeKTPUYEeCKUMM NapameTpamMm: >

— TOKOM, IIPOXOASIIIIAM 4Yepe3 U0 B NPSIMOM HAINPABJICHUHU
(mpsimoii Tok Inp);

—  TOKOM, NIPOXOASIIIIAM 4Yepe3 AU01 B 00paTHOM
HanpaBJjieHnH (o00paTHbIid TOK 100p);

—  HauO0O0JbIIMM JONYCTUMBIM BbInpsaMJIeHHbIM TOKOM
BBIIIP. MAKC;

—  HaMO0O0JBIIUM JONYCTUMbIM NPAMBIM TOKOM I mp.xom.;

— npsaMbIM Hanpsikenuem U N p;

— 00OpaTHbIM HaNpsKeHueM U 00 P;

—  HauO0O0JBIIUM JONYCTUMBIM O0OPATHBIM HANPSIZKEHUEM U
o0p.Makc

— eMKOCThI0 Cx Mexxay BHIBOAAMM AMO0/AA;

— radapMTaM¥ ¥ IHANa30HOM PadoYHX TeMIeparyp
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Pabora auoaa

Mpy NoAKAOYEHUM AMOAA B Lenb A0MKHa bbITb cObNtoaeHa NpaBu/ibHasA NOASPHOCTb.
Y106bI1 OLINIO NETKO ONpPeaennTb Pacno/ioKeHUe KaToda U aHoAa, Ha KOPNyc UK Ha
OAMH U3 BbIBOAOB ANOa HAHOCAT cneuymanbHble MeTKU. BcTpeyatoTca pa3nnyHblie
cnocobbl MapKUPOBKMU ANOA0B, HO Yallle BCEro Ha CTOPOHY Kopnyca,
COOTBETCTBYIOLLYIO KaToAy, HAHOCAT KOJIbLEBYHO NMOIOCKY.

Echv mapKMpoBKa AMoaa OTCYTCTBYET, TO BbIBOAbI NONYNPOBOAHUKOBbIX ANOA0B
MOXHO OnpeaennTb C NOMOLLbIO U3MepPUTeIbHOro Npubopa - Anoa NPonycKkaeT TOK

TO/IbKO B OZHY CTOPOHY
PN nepexopn

AHOO P N KaTtoa
O— —0
HanpaBneHue Toka

CTpoeHue avoaa N
L]

AHOA (+) KATOA (+)




PaboTy 1uoaa MOKHO HAIJISITHO NPEACTABUTH MPU MOMOIIU MPOCTOr0 IKCIEPUMEHTA.
Ecau k 1uoay yepe3 MaJIOMOUIHYIO JIAMITY HAKAJMBAHMS MOAKJIIOUYUTHL 0aTapero Tak,
4TOOBbI MOJIOKUTENbHBIN BHIBOA 0aTapen ObLJI COEUHEH C AHOA0M, A OTPULIATEIbHBIH
— € KaToI0M JAM0/1a, TO B MOJYUYHBIIEHCS IEKTPUIECKOM 1eNH MoTe4YeT TOK 1
JIAMIIOYKA 3aropurcsa. MakcuMaibHasi BeJIMYMHA ITOT0 TOKA 3aBUCUT OT
CONMPOTHUBJIEHNS MOJYNIPOBOIHUKOBOIO MEPEXoaa AU0Aa U NMOJAHHOIO HA HEro
MOCTOSIHHOI0 HanpsizkeHus. /[aHHOoe cOCTOsTHUE JH0a HA3BAETCS OTKPBITHIM, TOK,
TEKYIIHH Yepe3 Hero, — MPsiMbIM TOKOM Inp, a MOJIaHHOE HA Hero HaNpsiKeHue, u3-3a
KOTOPOTO0 MO/l 0KA3aJICA B OTKPBITHIM, — MPSIMbIM HaNpsizKeHHeM Unp. Ecau BbIBOABI
AMOIa IOMEHSITH MECTAMM, TO JIaMIIa He OyJ1eT CBETHUThCHA, TAK KaK U0/ OyaeT

HAXOJAUTHCH B 3AKPBITOM COCTOSIHMHU M OKa3bIBATh TOKY B LleNIH CHJIbHOE
conporusjieHue. CTOUT OTMETHTb, YTO HEOOIbIION TOK Yepe3 MOJIyIPOBOIHUKOBBIN
Iepexoa AU01a B 00paTHOM HANPABJIEHHMH BCe Ke N0TeYeT, HO B CPABHEHHH C IPSAMBIM
TOKOM OyJeT HACTOJBKO MaJICHBKUM, YTO JIAMIIOYKa JaKke He cpearupyer. Takoil Tok
Ha3bIBAIOT 00pPaThHIM TOKOM | ,; , a HaNpsi’KeHHe, co3Aarolee ero,— 00pPaTHHIM
Hanpsikenuem U, .




MapKupoBka guoaosB

Ha kopnyce anoaa oO6bI4YHO yKa3biBalOT MaTepuan nosiynpoBoAgHMKA, U3 KOTOPOro OH
usrotosneH (bykea nnu uucpa), Tun (byksa), HazaHayeHUe UNKN INEeKTpUYeckue CBOMCTBa
npubopa (uncpa), OykBy, COOTBETCTBYIOLLYIO pa3HOBMAOHOCTU Npudopa, un aaty
NU3roToBJIEHUSA, a TaKXe ero ycrnoBHoe o6o3Ha4yeHue. YcrnoBHoe o603Ha4YeHne auoaa (aHoa w
KaTtoA) yKasblBaeT, KaK HY)XXHO NoAKr4vyaTb AM0o4 Ha nnatax yctpomucTs. [lnoa nmeer aBa
BbIBOAA, OAWH U3 KOTOPbIX Katoa (MUHYC), a apyron — aHop (nnroc). YcnoBHoe rpaduyeckoe
n3obpaxxeHne Ha Kopnyce aMona HAaHOCUTCA B BUAe CTPeriku, yKasbiBalowen npsamoe
HanpaBfieHue, ecrin CTPEesiKN HeT, TO CTaBUTCA 3HaK «+». Ha NNockux BbiBogax HEKOTOPbIX
AavopoB (Hanpumep, cepumn [12) npsaAmMo BbillTaMNOBaHO YyCriOBHOe 00O03Ha4vYeHMe aMoaa u ero
T!n. Npun HaHeceHUU LBETOBOrO KoAa, LBETHYHO METKY, TOUKY UJIU NMOJIOCKY HAHOCAT Grvxe K
aHopy (puc. 2.1). [Ina HeKOTOopbIX TUMOB ANOAOB UCMNOJIbL3YeTCH LiBeTHasi MapKUpoBKa B BMae
To4YeK n nonocok (tabn. 2.1). luoabl cTapbiX TUNOB, B YaCTHOCTU TOYEeYHbIe, BbiMyCKanuchb B
CTEeKNAHHOM OchopMIIeHUN U MapKupoBanucb bykson «[I» ¢ nobaBneHnem unudpbl N OyKBblI,
ob6o3Havarwmx noaTun npubopa. lepmaHmeBo-MHANEBbIE NMFIOCKOCTHLIE AMOAbLI UMenun
obo3Ha4yeHune «[7».
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Ail, A0 DI04, A3, L3N,
B3HC, B1i0, B3H, rREd
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http://nauchebe.net/img/D6D0033714B15A6F000B9D9701808FDB8481.png

CuctremMa 0003HAYCHUMH

Cucrema 0003HaAYEeHHMH COCTOMT M3 YeThbIpex 3j1eMeHTOB. IlepBbiii 3jieMeHT (0ykBa wiu uugpa)
YKa3bIBaAcCT I/ICXOI[Hblﬁ HOJIprOBOI[HHKOBLIﬁ Marepuaj, i3 KOToporo u3roroBJICH AUO0I. I'nom 1 —
repmanuii* K uiam 2 — kpemuuid, A uiam 3 — apcenup raaus, U wim 4 — pochun unaus.
Bropoii 3jieMeHT — OyKBa, NOKA3bIBAKIIAS KJIACC WIH rpynny auoaa. Tperuii 3jieMeHT — 4YHCJI0,
onpeaeJsilollee HA3HAYCHUE WU JJIEKTPUUYECKHEe CBOMCTBA AU0aa. UeTBepThINA 3JIeMEHT
yKa3bIBaeT MOPSAAKOBBIA HOMEP TEXHOJOTUYECKOM pa3padoTku Auoaa u 0003Ha4Yaercs or A 1o 5.
Hanpumep, nnox K/[202A pacmugpossiBaercsa: K — marepuas, kpemaui, [ — nuon
BbINIPAMUTEIbHBIN, 202 — Ha3HAYEHUE U HOMEP Pa3padoTKu, A — Pa3sHOBHIAHOCTh; 2C920 —
KpPeMHHEBBbI CTA0OMJIMTPOH 00JIbIION MOUIHOCTH pasHOBUAHOCTH TUNa A; AU301b — dochua-
UH/MEBbIN TYHHEJbHbIN MO NepeKIYamuieil pasnosuanoctu Tuna b. Uuorga Berpevyarorces
AMOabI, 0003HAYeHHBbIE M0 YcTapeBmnMm cuctemam: JAI'-1121, I7A, 1226b, A18. duoxsr 17
oriinyaTcs ot auoaoB /-1 neabHOMeTaNIMYECKO KOHCTPYKIMEH KOPILYCa, BCJeICTBHE Yero OHM HaJ/lexKHee
padoTaioT Bo BiaaxkHoii atMmocdepe. 'epmanneBsie quoast Tuna A-1121... AT-1127 n 61u3Kue K HUM 110
xapakrepucTukam auoasl A7A... 177K 00bI4HO HCIIO/IB3YIOT B BHINPAMUTEIAX IS IUTAHUSA PAaAHOANIIAPATYPHI
OT CeTH NepPeMEeHHOro ToKa. B ycii0BHOe 0003HaUeHHe JH0/1a He BCeria BXOAST HEKOTOPbIe TEXHNYeCKHe
JAAaHHbIE, I03TOMY MX HE00X0AMMO HCKATH B CIIPABOYHHUKAX 10 MOJYNPOBOIHUKOBBIM nNpudopam. OqHum u3
HCKJIOYEeHUH ABJIAETCS 0003HAYeHHe NJIS HEKOTOPbIX Au0A0B ¢ OykBamMu KC uiam uudpoi Bmecto K
(manpumep, 2C) — KpeMHUeBbIe CTA0OMJIMTPOHBI M cTaducTOpbI. Ilociie 3ITUX 0003HAYEHHUI CTOUT TPHU HU(PPHI,
ecJI 3T0 nepBble HMPpbI: 1 nian 4, To B3AB nocjaeanue aBe HU@pbI U pa3aeauB ux Ha 10 morydyuM HanpszKeHHe
cradmwiusanuu Uct. Hanpumep, KC107A — craducrop, Uctr = 0,7 B, 2C133A — craduautpon, Ucr = 3,3 B.
Eciun nepBas nuudpa 2 wiu 5, to nociaeanue ase uudpsl noxkaspisawt Uct, Hanpumep, KC 2136 — Ucr =13 B,
2C 291A — 0Uct =91 B, ecau nudpa 6, 1o k nocjaeauum AByM uudpam HyxkHo npudasuts 100 B, Hanpumep,
KC 680A — Ucr =180 B. Ob6o3HadeHue anoaa Anon Katon

Ha cxeme I

MapkmpoBka HanpasJieHms




2 CTpyKTypHasa cxema NnoaynpoBoaHUKOBOro
.3 avopaa c p — n-nepexogom: 1 — Kpucrtann; 2
— BbiBOAbI (TOKONOABOAbI); 3 — aneKTpoAabl
(omunueckue KOHTaKTbI); 4 — NNOCKOCTb p —
n-nepexoaa.
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TunuuHana BonbTammnepHasn
XapaKTepucTuKa NoNynpoBoAHUKOBOrO
Aunopa c p — n-nepexogom: U —
HanpaXeHue Ha anoae; | — ToK uepes
avop; U* o n 1* o — makcumanbHoe
Aonyctumoe obpaTHoe HanpaXeHue U
COOTBETCTBYIOLWMNIA 06paTHbIN TOK; U, —
HanpaXeHue ctabunmsaumm.
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ManocurHanbHasa (ANA HU3KUX YPOBHEMN
curHana) 9KBUBAJZIEHTHAA CXeMma
nonaynposogHUKOBOro gumoga Cc p — n-
nepexofom: r, , — HeJIHHeHHOe COMPOTUBJIEHHE P
— N-mepexoaa; Iy — ConpoTUBJIeHUE 00bEMA
MOJIYNPOBOAHMKA (0a3bI 1H01a); Fyr —
CONPOTHBJICHHE NMOBEPXHOCTHBIX yTeuek; Cp —
OapbepHasi EMKoCTb p — N-nepexona; C,,., —
nu¢dy3noHHasA EMKOCTH, 00YCJIOBJICHHAS
HAKOILJICHMEM MOJABHKHBIX 3aps/10B B 0a3e npu
npsaMoM HanpsikeHun; C,. — €MKOCTb KOpIyca;
L, — MHAYKTHBHOCTH TOKONOABOAOB; Aub —
BbIBO/bl. CILIONIHOM JIUHHEH MOKA32HO
MOJAKJII0YEHE 3JIEMEHTOB, OTHOCSIIMNXCH K
COOCTBEHHO P — N-Iepexoxny.

BonbTamnepHble XapaKTepPUCTUKU
TYHHenbHoro (1) u obpaweHHoro (2)
avopos: U — HanpsizxeHue Ha auone; I
— TOK 4epe3 U0/




MonynpoBoaHuKoBble Anoabl (BHELLHWUIA
BUA):

1 — BBINPAMHUTEIbHBIA AHO;

2 — doToamon;

3 — CBY auon;

4 1 5 — IUMoaHbIE MATPHUIIBI;

6 — UMIYJIbCHBIA THOM.

Kopnyca anopnos:
1 12— MeTa/LLI0-CTEKJIAHHBIE,

3 M 4 — MeTa/LI0-KepaMUuUYeCKue;
5 — IJI1aCTMAaCCOBBI;

0 — CTEeKJISAHHBIHI




Auvopa LUoTTKK

Auoasbl LHIoTTKN HMEIOT OYEHb MAJIOE NAJIeHUEe HANIPAKEHUA U
00J121a10T MOBBIIIEHHBIM OBICTPOJAEHCTBHEM 10 CPABHEHHIO €

0 OOBLIYHBIMH JTHOIAMH .
CrabunutpoH /0uo0 3eHepa/

CTa0MIMTPOH NPEnsITCTBYET NMPEBbIIICHUIO
HANPSKEHNS BbIIIE ONPEAEJEHHOTO MOPora Ha
KOHKPETHOM Y4acTKe cXeMbl. M0KeT BBINOJHATH KaK
3alMTHBIEC TAK M OTPAHNYHTEIbHbIE (PyHKIIMH,
padoTaAT OHM TOJIBKO B HENSIX MOCTOSHHOTO TOKA.

IIpu moak/I0YeHNH cJieayeT CoOOMI0IATDh MOJAPHOCTb.
OIHOTHIIHBIE CTA0OUIMTPOHBLI MOKHO COETUHATH
MOCJIe/IOBATEJbHO IJI MOBBIMIEHUS CTA0MJIU3MPYEeMOTO
HANPS)KEHNS WM 00Pa30BAHUSA JAeJIUTEIA HANPSKEHUM.

Bapukan
Pl Bapukan (o 1pyroMmy eMKOCTHOM 1M01) MEHSET CBOE
L] CONMPOTHUBJICHHE B 3ABUCHUMOCTH OT MOJAHHOTO HA HEro
HanpsikeHusi. [IpuMeHsieTcs1 Kak ynpaBisieMblid
KOH/JICHCATOP NMePeMEeHHOM eMKOCTH, HANIpUMep, AJIs
9 . HACTPOMKHU BbICOKOYACTOTHBIX K0JIe0aTeIbHBIX




Anop Karon

Ynpasnatowui
3NEKTPOA

Tupucrop
Tupucrop umeer ABa YCTOHYMBBIX COCTOSTHUA: 1)
3aKPbITOE, TO €CTh COCTOSIHUE HU3KOU MPOBOAUMOCTH, 2)
OTKPBbITOE, TO €CTh COCTOSHUE BLICOKOM MPOBOAUMOCTH.
JApyrumu cji0BaMu OH CIIOCOOEH Mo AeiicCTBUEM
CUTHAJIA MEePEeXOAUTH U3 3aKPBITOI0 COCTOSIHUSA B
OTKpbITOC. TUpHCTOP UMeeT TP BHIBOAA, KPpOMe AHOAA
u Karona emie v ynpapiasirloiumii 3JIeKTpPOJ -
HCIO0JIb3YeTCH AJISl ePeBOAa TUPUCTOPA BO BKJIIOYEHHOE
coctosiHue. CoBpeMeHHbIe HMIIOPTHbIC TUPUCTOPHI
BbINyCKaTCH U B Kopnycax TO-220 u TO-
92 TUpPUCTOPHI YACTO UCMOJIB3YIOTCS B CXeMax JIJIsl
PeryJiMpoBKU MOIIHOCTEH, JJIs IJIABHOTO IyCKA
ABUrarTeJiel UM BKJIKYEHU Jammnouek. Tupucropsl
MO3BOJISIIOT YIPABJIATH 00JbIIMMHA TOKAMHU. Y
HEKOTOPbIX TUIIOB TUPUCTOPOB MAKCUMAJIbHBIA NMPAMO
TOK pocruraer S000 A u 0osiee, a 3HAUEHUE HATIPHAKEHUH
B 3aKPbITOM COCTOSIHUM 10 5 KB. MouHbie CHI0BbIE
TaupucTopbl Buaa T143(500-16) npumeHsitoTcs B
mkagax ynpasJjieHUs JJI.ABUTATEIAMHU, YACTOTHUKAX



Csetoaunon
ouoovl leHpu PayHOa

CBeToauoa N3J1y4aeT CBeT NP NPONYCKAHUM Yepe3
Hero J1eKTPUYECKOro Toka. CBeToanoabl
NMPUMEHAKTCH B YCTPOMCTBAX MHAMKALIMYM NPUOOPOB,
B JIEKTPOHHBIX KOMIIOHEHTAaX (OITPOHAX), COTOBBIX
TeJieoHAX JJIS MOACBETKH AUCILIES U KJIABUATYPbI,
MOIIHbIE CBETOAMOAbI HCIOJb3YIOT KAK UCTOYHHUK
cBera B poHApAX U T.A4. CBeTOAMOABI OBIBAIOT PA3HOIO
nBera ceeyenusi, RGB u 1.1.




UHpaKpacHbIX auop,

NudpakpacHbie CBETOAMOAbI
(coxkpamenno UK quoani)
U3JIy4YalT CBeT B MH(pakpacHOM
auanaszone . O0jacTu npuMeHeHUust
HH(pPaAKPACHBIX CBETOANOA0B 3TO
ONTHYECKHE KOHTPOJIbHO-
U3MepHUTeIbHbIC NPUOOPHI,
YCTPOMCTBA JUCTAHIIMOHHOTI'O
ylnpaBJeHHsl, OITPOHHbIE
KOMMYTAIUOHHbIE YCTPOMCTBA,
OecnipoBoAHbIC JJUHUM CBsA3U. UK

doToauop,
dorToauoa mpeodpasyer cBeT

-, \ AMOAbI 0003HAYAKOTCH TAK 2Ke KaK
G0oTOUyBCTBUTEIBHYIO 00J1aCTh, B \ H CBETOMHOEI. Midpakpachbie
< ANOAbI U3JIYYAKOT CBE€T BHEC BUAUMOI'O
JIEKTPUYECKUN TOK, HAXOAUT
_9|__ auana3oHa, cseuenue UK nuona
IPUMEHEHHE B IIPe00pa3oBaHUU

MOKHO YBHIETb U MOCMOTPETh
HANpuUMep 4Yepe3 Kamepy COTOBOIo
TejieOoHA, JaHHbIE THOAbI TAK XKe
NPUMEHSAIT B KaMepax
BH/1€0HA0/1101eHH I, 0COOEHHO Ha
YJINYHBIX KaMepax 4To0bl B TEMHOE
BpeMsl CYTOK ObLJIa BUIHA KAPTHUHKA.

¢cB€Ta B 3J1€KTpI/I‘IeCKI/II7[ CHUI'HAaJI.




