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MCMONb30BAHMM CAMbBIX COBPEMEHHbBIX MMKPOCXEM (K npMmepy,
cepun TOPxxx, C KOHTPONNEPAMM U NONEBLIMU TPAH3UCTOPA-
MM BHYTPU) MOXHO LOCTUUYbL CXEMHOM NPOCTOTH B PEANBHOCTH,
HO LiEHbl HO TAKME MMKPOCXEMbI CTOSIb BBICOKM, YTO 30 3Ty CyM-
MY MOXHO KYNWTb BECb roToBbii agantep (nuHeiHbirt bl) u
NOMHOCTbLIO MPUCNOCOBUTL €ro Ans NUTAHUS GOTOKAMEPSI.

Cetesble mmnynbcHbie bl ocoberHo BeipyuatoT TOraq,
korna Tpebyerca GAKTUYECKM KOMAHAMPOBOUHLIN (KAPMAH-
Hbi1) BapuanT Bl ans dotokamepsl, rae AOCTUXMUM BbIMIPbILL
NO MACCE, TAK KAK B KOHCTPykumm HeT HY cetesoro TpaHc-
dbopmaTopa.

Paccmotpum cambie poctynubie b ana dotokamepsl, ko-
TOPbLIE YXe& XOPOWO 3APEKOMEHAOBANM CeDS HA NPAKTUKE.
Cxema nepsoro u3 Hux nokasaHa Ha puc. 1. I1a cxema npo-
ctas bnarogaps mcnons3osaHmio uHTerpansHoro CH tuna
LM317T. Cyas no oT3biBaM pemoHTHUKOB-paauoniobuteneit,
mHuTerpanbHble CH oyeHb YyBCTBUTENbHBI K PA3NMYHOrO POAC
neperpy3kam, 0CODEHHO K MEPEHANPIXKEHUIO MO BXOAY.

Harnas MMC umeet Bonblwioi 3anac, no Mepkam Haluen
CXEMbI, YTO NMPAKTUYECKMU UCKITIOYAET BEPOATHOCTb BbIXOAA M3
ctpos MMC no s1oit npuunne. MNMockonbky gannbit Tun MMC
MMEET KAK BCTPOEHHYIO 3ALMUTY MO OFPOHMYEHUIO MAKCU-
MQMIbHOTO TOKO B HArPY3KE, TAK U TEMOBYIO 3ALLUTY, TO KOH-
ctpykums CH B uenom yposnetsopser scem TpeboBaHMAM No-
BbILUEHHOM HAAEXHOCTU, npeabasnaembim kK bl ang Takux He-
[eLleBbX YCTPOUCTB, KaK UMPPOBbie GOTOKAMEPHI.

Auonbl VD5 u VD6 cnyxat ana sawmtel UMC npu nepesa-
psge koHpeHcatopos Cl mn C2. [Ina ncknoyeHms BO3MOXHOC-
T OBAPUMHOIO MNOSIBNEHUS MOBLILEHHOIO HANPSXEHUS HA
boTokamepe, MCNoONb3yeTCcs OrpAHMUYUTENBHAN 3ALUTA HA
MOLWHOM TpaHauctope VT1, KOTopbIM 30KOPAYMBAET BbIXOA
CH npu nossneHnn noBLILLEHHOrO HANPSXEHMA, NOCE Yero
NPUHYAUTENBHO neperopaeT npegoxpanutens FU2, yem u
obecneunsaetcs HagexHas 3awmuTa GOTOKAMEPH OT He-
LUTATHBIX ABAPUMUHbBIX CUTYALMK, CBA3AHHbLIX C BEPOSATHbLIM fe-
dektom MMC (Hanpumep, npoboem ee TpaHancTopos).

3ALWUTHBIN y3en MOXeT ObiTb COBPAH HE TONBKO HA TPOH-
3UCTOpPE, HO M HO TUPUCTOPE, KAK NOKA3AHO HA PUC.2. Tnpu-
ctop KY202 moxet 6uiTh ¢ niobbim BYKBEHHBIM UHOEKCOM.
AHQNOTUUYHBIE CXEMbl OTPAHUYUTENbHBIX (ABAPUIAHBIX) 3ALLMT
QBTOP YACTO NPUMEHAN AN 3AWMTE HUTEN HAKANOB KMHE-
CKOMOB B TOK HO3bIBAEMbIX CMCTEMOX «MNIABHbIX HAKANOBY,
NPEAHA3HAYEHHbIX ANS NPOANEHUA CPOKA Chyxbbl 3nekTpo-
BOAKYYMHbIX NpubOpPOB (KMHECKONOB TENEBU3OPOB M 3Mek-
TPOHHO-Ny4€eBbIX TPYDOOK ocumnnorpados).

B kauectse sawwutHOro tpaHauctopa VTl npumensnuce
PO3AUYHBIE MOLLUHbIE TPAH3UCTOPLI, Hanpumep, Tunos KT819
(I, TM) 1 KT8101. Cpean nocnegHnx MHOro HEKOHAMLMOHHbIX
netanei, OCOBEHHO B OTHOWEHUM PE3KOrO CHUXEHMUS
Uka.MaKC C 0AHOBPEMEHHO 3aBbILLEHHBIM 3HAYEHWEM ho 5. A
MMEHHO 3K3eMnnapbl C 60MbWMM 3HAUEHUEM ho 15 HaunyULMMm
obpasom noaxoaat 8 kauectse VI 1. TpaH3UCTOPHI C 3AHUXKER-
Hbim 3HavyeHne Uka.makc, no cytu, ana nogasnsiowero 60mb-
LUMHCTBA NPAKTUYECKUX CIy4aeB PACCMATPMBAETCA KAK He-
npurogHble. B AOHHOM Xe Cryyae Kak pa3 TaKMe SK3EMNNSpPsI
TPAH3UCTOPOB HAC BrnonHe ycTpamsatoT. Kpome TpaH3ucTo-
pos Tuna KT819 u KT8101 npumensnuce n coctasHbie KT827.
beinu Bpemera, korga Habnoaancs 6yksansHoO wksan gedbexT-
HbIX TDOH3UCTOPOB CTPYKTYPbI P-N-P, M TONBKO HA HKUX COBUpPQa-
N AAHHBIE CXEMbI 3ALLMT.

Cxema sawmTel octaetcs npexHen, Ho smuttep KT825
noakntouatoT k «nntocy» CH, a c konnektopom KT825 coepnu-
HAIOT aHog cTabunutporna. Hanpsxernne ctabunusaumm no-
cnegHero Moxert ObiTb MEHbLUIE M3-3Q YBENMYEHHOTO Hanps-

XeHus 6a3a-amuTTep coctasHoro TpaHsuctopa (KT825,
827, 829).

Y100 TPAH3MCTOP HA BpEeMs NEeperopaHus npeaoxpa-
Hutens FU2 He neperpesanca u He Bbilwen M3 CTposd, ero
CHOOXaT HebonbWwKuM TENnoOoTBOAOM B BMAE NAXKA.
Bnpouem, npu ucnonb3osaHum HOpMansHoro kayectesa FU2
TPAH3UCTOP He ycneeT neperperthcs, kak FU2 pasopser
Lenb NUTAHMS.

Korona xe ycranasnueaiotT mowHbilt KT819AM unu
KT808AM (unu apyroi, aHanornyHelit o NApaMeTpam, B Me-
TANIMYECKOM KOPIYCe), TO Er0 MOHTUPIOYIOT HA NAaTe BOOD-
we 6e3 npumeHeHuns kakoro-nbo TennooTtsona. EctecTaen-
HO, uTObbI 3aWwmTa paboTtana 6e3ynpeyHo, Henb3s yCTaHaB-
nuBaTh B cxemy B kavyectse FU2 camopenbHbie «xyukuy C He-
M3BECTHO KOKMM TOKOM cpabaTteisarmns (pacnnasnexus). He-
CMOTPS HO OYEBUAHYIO MPOCTOTY CXEMbl PUC. |, PACCMOTPHUM
HekoTopbie HioaHChl 3Toro CH.

B neproauke BCcTpeyaoTcs Cxembl C MCMONb3OBAHMEM AAH-
Hbix IMC (ee oTeuectaennbit ananor KPT142EH12). Hepeako
NPEeAnaraTCs M BAPUAHTH C OLIMOOUYHBIMUM HOMUHANAMMU pe-
3UCTOPOB, HANPUMEP, KOTAA PACCMATPUBAETCS M NPEAnona-
raetcs 3-sonbTHbI BapuanT CH, Ho Ha gene Takoro Hanpsxe-
HUs obecneyeHo ObiTb HE MOXET, NOCKOMbLKY MpPeanaraeTcs
NPUMEHSTb PE3UCTOPbLI OAMHAKOBOro HomuHana. B nyywem
cnyyae, Ha Boixoge CH Byner Hanpsxenune okono 2,2..2,4 B,
B 3ABMCUMOCTH OT pasbpoca CONPOTUBNEHUN UCMOMNb3OBAH-
HbIX PE3UCTOPOB.

CornachHo cxeme (Ha npumepe puc. 1), 31o peanctopst R2 u
R3. na obecne-
YEHUA  YCTOUYU-
BOM PABOOTLI MHTE-
rpansHoro  CH
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D7 BbIXO4HOM TOK

KC133A MMC  Hexena-

TENbHO  BbICTAB-

/| ra nate  menee 10

vst \ 220 MA. EctecTseHHo,
KY202A HeynobcTBOM sB-
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TUNA MU PEe3UC-
TOPOB U3 HECTAHAAPTHOro psaaa (HomuHana). C yuetom 310ro
M3rOTABAMBANMCH KOHCTPYKLMK NO Cxemam puc. 1, rae sce ne-
PEUNCIEHHBIE HEAOCTATKM YUYTEHBI U YCTPAHEHBI.

Bce ocranbHbie getanu MoryT BbiTh NPAKTUYECKM THODObIX
Tunos. [lpeanouteHune oToaeTCs MANOrabDAPUTHLIM KOMMNEK-
Tytowmm. CeTtesoit TpaHchopmaTop T1 gomxeH 6biTh paccum-
TOH Ha TOK He meHee 0,7 A npu HANPSXEHUU HA BTOPUUHOM
obmoTke 7...9 B. BoirogHO npuMeHsTb B KQYECTBE AMOAOB Bbi-
npsmuTensHoro mocta auoas LLotku, nwanpumep, TN5822
(Tpexamneptbie) unu KA2998 (tpuauatnamnepHeie), uto nos-
BONSET NMPUMEHATb B KQYECTBE BXOAHOIO HAMNPSXEHUA CXEMbI
puc.l Hanpsaxenue 6,3 B c HakansHoli obmoTtkn CT. MowHbie
amnoabl K[12998, HecmoTps HO BECBMO CONMAHBIN 3aMAC NO TO-
Ky (cornacHo cnpaBOYHbIM fAAHHLIM), MMEIOT AOCTATOYHO
CKPOMHbIE PA3MEPSBI, MPAKTUYECKM UAEHTUYHbIE (TPEX-, NaTu-
amnepHbiM) anogam K202, To 8 no6om M3 MCMONb3OBAHHbIX
BAPMAHTOB UCMONHEHUM BCA KOHCTPYKuma bl nonyuyaertca go-
CTATOYHO KOMMAKTHOM M MANOrabapuTHOM.

MOHTaX MOXET BbiTb MPOM3BONbHBIM, MO3TOMY PUCYHKM Me-
YATHbIX NNAT He npuBoasTcs. Mukpocxemy CH pasmewanu Ha
MrOSIbYOTOM TENNOOTBOAE C OXNIAXAAIOLLEN MOBEPXHOCTLIO MPU-
mepro 120 cm2. Homunanel peauctopos R2 u R3 moryT sBapbw-
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HecmoTps Ha AOCTATOUHO CKPOMHbIE PasmMepsl Kopnyca
3Y, ero «HaUMHKO» M CXEMOTEXHMKA BHIMMAAAT AANEKO HE NPO-
cTeiwmm obpasom. BHewHuit ocMoTp nokasbiBaeT, 4To Kpo-
M€ MeperpesaloLerocs ceTesoro TpaHchopmaTopa U of-
HOM-€OMHCTBEHHOW MUKPOCXEMbI, OBYX CBETOAMOAOB M He-
CKOJIbKMX MAJNTOMOLLHbIX TDAOH3UCTOPOB, 34€Ch HET HUYETO [0-
porocToswero wnmM pedbuuntTHoro. Takas KOHCTPYKUMS [0-
CTYNHQA AN NOBTOPEHMUS.

Peanusyemsie B wmpokoit npogaxe agantepsl (bI1), npea-
HA3HAYEHHble K PA3HOODPA3HOM annapatype ans NUTAHUs
PoTOKAMED, KAK MPABUIO, HE MOAXOAAT MO ABYM NPUUYUHOM:
HEAOCTATOUHbIM AN PabOTh GOTOKAMEPH! TOK; HE NOAXOAST
COEANHUTENbHBIE LUTEKEPHI.

HecmoTps Ha TOT $akT, uTO YaCTO A3MATCKME apanTep.l
YKOMMNIEKTOBAHBI HADOPOM HECKOMbKMX NEPEXOAHUKOB Pa3-
NIMYHOTO TUMOPA3MEPA, HEPEAKO LAXE TPEMS OQHOBPEMEH-
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BHELWHUI OCMOTP MMKPOCXEMBbI HE NO3BONAET BbISBUTH
ee T1n. Bce onosHasaTensHbie 3Haku (ab66pesmnaTypal, ka-
kMe-nnbo umbpbl NPOCTO OTCYTCTBYIOT HA KOPMNYCe MUKPO-
cxembl. CoenaHo 3TO a3MaTCKUM NPOU3BOAMTENEM NPefHa-
MEPEHHO, BO3MOXHO, YTODObI MCKNIOYNTL MOBTOPEHUE KOH-
CTPYKLMU KOHKYPEHTAMM, A TAKXE PAAUMONIOBUTENIMU UMM
PEMOHTHUKAMM.

HecMmoTps HO HENPUATHBIE MOMEHTBI, UMEIOTCS Y AHHOTO
3Y u nonoxurtensHbie kayectsa. Pagn skcnepumenTos Gbiniu
NPOW3BEAEHbI MOMbITKM MCNONL3OBAHMA 3TOro 3Y ans noasa-
psiakn obbiuHbix 6aTapeek (tTunopasmepa AA). Kakum xe 6bi-
no yauBReHue, koraa 6aTapeku AeiCTBUTENLHO NPUobpeTa-
nn 3HaUUTENbHLIK 3apaa. [loag CTOBOM 3HAUYUTENBHBIM NOHMMA-
eTCs, CKopee, HEOXMAAHHO CyLLECTBEHHbIM, MOCKONLKY 3aPs-
XeHHble baTapeiiku obecneunsanu paboTy poTokamepsl Aa-
X€e B pexumme C GoToBCMbILWKON. Peyb B fOHHOM criyyae He
MAET O 3apsxXaembix DaTapenkax, a 06 obbIYHbIX KOAHOPA30-
BbIX» MEPBUYHBIX MCTOYHUKOX MUTAHUS.

HuTaTensam M3BECTHbI PA3NUYHBIE NYDNMKALMKU U CXEMbI O
Teme Noa3apsAd ranbBAHUYECKMX dnemenTos. Ho BOT ¢ oT3bi-
BAMM O MONOXMUTENbHbIX PE3YNbTATAX UCMONb3OBARUA NOR06-
HbIX YCTPOMCTB Aiena obCToST BECbMA CKPOMHO, NOCKOSbLKY B
PeanbHOCTU MO3UTUBHLIM PE3YNbTAT MOAY4YAeTCs HAMHOTO
CKpOMHee, uem npegnonaraetcs. bataperikn ymyapsaioTcs 3a-
PSXATb NO-PA3HOMY: ACHMMMETPUYHBIM TOKOM, C PA3AENbHOI
PEryimMpoBKOM AIMTENBHOCTU MMMYNLCOB 3APAAA M PA3PSAA U
1.0. OgHako BaTapeikn 3apsxaTe He Tak npocTo. batapei-
KM CNOCOOHBI BOCMPUHUMATL 3APSfA TONLKO A0 CTPOro onpe-
[LENIEHHOTO MOMEHTQ, MOCNE YEro OHM HAYMHAIOT PesKo Te-
PSTb M OCTaBLUMICA 3apsg. B pesynbTate nogobHeix npoue-
LYP BMECTO NnoA30PAAKM BbIXOAMT paspagka... EctectsenHo,
faneko He Bce batapeitku (3k3emnnapbl) cNOCoOBHLI BOCNPU-
HUMATL coobwaembit m 3apaa. Nepen Havanom npouecca
30PSAA BLISBASIOT NPUrOAHbIE AN 3TOFO 3K3EMMAAPS.I.

C ucnons3osanuem gannoro 3Y B uensx noasapsaa H6a-
Tapeek HALO MOMHWUTL O CBOEODPA3HOM KOBAPCTBE NOCnea-
Hux. baTapeikn cNnoCoOBHbI MPUIUHUTE HENPUATHOCTHU, HAYU-
HOS OT BbITEKAHUA UX cofepPXxuMoro (BHyTpb 3Y) 1 3akarumneas
B3PbIBONOAOOHLIMM 3PdEKTAMM, TAKXE CONPOBOXAAIOLLUMM-
C PACTEKAHMEM M «PABNETAHUEM» UX COAEPXMMOro B PO3-
Hble CTOPOHbI, YTO MOXET BbiBeCTU 3Y U3 cTpoA.
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HO, COEMHEHHbIMW B €ANHYIO KOHCTPYKUMIO KPEeCTOobpasHo,
noaxoaawero ans GOoTOKAMEPH NEePEeXOAHUKA-LITEKEPA He
NPeayCcMOoTPEHO.

[Nocne npuobpeTeHus nopxoaswiero wrekepa noTpebns-
EMble KOMEPOM TOKMU B PA3HbLIX PEXMMAX ee paboTbl Hbinu on-
peneneHsl.

MTak, onpeneneHsl cambie BaxHbE TPEOOBAHMS K CETEBO-
my bl doTtokameps. Camoe nepsoe n Hambonee BaxHoe
TpeboBaHME — NOBLILEHHAA (MO MAKCMMYMY) HagexHOCTb BI.
HeobxoamMmo nCKnoUnTs BEPOSTHOCTL NOSBNEHNUS HA BbIXOLE
bl'l nosbileHHOTrO HANpPsXeHUs.

[Mockonbky HasHaueHue u cxemoTexHuka bl moryT BbiTh
PA3UYHBIMK, TO ObINO UCMBLITAHO M U3FOTOBIAEHO HECKOMBKO
pa3nnuHbix KOHCTpyKumit bl ana doTokameps. Macca u ra-
6apuTsl B onpegensioT ero HasHauenme. B Tex cnyuasx, kor-
na bl'l npeagnonaraetcs He TpaHcnopTHpoBaATL YACTO, A Npe-
MMYLLECTBEHHO MCMONB3OBATL HA OAHOM MECTE KAK CTALMO-
HOPHbIM BAPMAHT, TO HE3AYEM M3TOTOBAATb CNOXHbLIE WM-
NynbCHble cxembl bl'l, a HamHOro Npoule ncnonb3oBATL MANO-
rabaputhbiit cetesoi TpaHchopmaTtop (CT) u obbiunbiit nn-
HelHbii cTabunusaTtop Hanpsxerna (CH) uan Tak HasbiBae-
MbI «yonnepy, T.e. MMNynbCHbid normxaowmn CH. Mocnean-
HWUIA BAPUAHT ncnonHenuns bl snauntensHo npowe ceteroro
mmnynscHoro bll, copepxawero, k npumepy, koHTponnep
UC3842, noporocrositimit BbICOKOBOMBbTHBIA KOHAEHCATOP W
NONEBOW TPAH3UCTOP, ONTPOH U eLLe AEeCATKA ABA-TPU APYrUX
pagnogetanei. [lo uene cetesoit mnynbcHbit Bl obxoguTcs
B HECKONbKO Pa3 fopoxe, yem uarotosnexme bl c nuHerHbim
CH unu c yonnepHbiM BAPUAHTOM, KAK, BIPOYEM, M FOTOBbI
npombiwneHHoro bl

Ecnu cpaBhuBaTh No anepretuyeckm M maccorabapuT-
HbIM MOKQA3ATENAM, TO B MANTOMOLLHbIX KOHCTPYKuMax bl (ao
10 BT) Hanbonee ouyTuMbIit BEIMIPbILL HOBNIOAAETCS B MEHb-
lwen macce cetesoro nmnynscHoro bll. Ho ecnu npunaTs 8O
BHUMOHME NPOMbILLNEHHOE ucnonHeHne 3Tux bll, To onwu
dakTHUeCcKkM OAHOPA30BLIE, MOCKOMbLKY 3A MX PEMOHT HUKTO
M3 PEMOHTHUKOB HE BO3bMETCA NO MNPUYMHE NAOTHOIO MOH-
TAXA U YPE3IMEPHbBIX 3ATPAT BDEMEHMU (HM3KAS PEMOHTONPMU-
rOfAHOCTS).

Cetesoit mmnynbcHbit Bl okassiBaeTca cameim goporo-
CTOSILLMM B 3ATPATAX HA AeTANU U Hanbonee TPyLOEeMOK B U3-
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YCTPOMUCTBA, GNOKMN NUTAHUS

A.T. 3b1310K, 1. Jlyuk

L{npposbie dorokamepsr [dpoToannapatsl) 3aB0€BHIBAIOT
BCe OObLIYIO MONYIAPHOCTb HE TOMBKO CPEAN MPOPECCHOHA-
J10B, 3QHUMQIOLLIMXCH POTOCLEMKOH, HO U M10SIb3YIOTCH BCE OOsIb-
UMM CIIPOCOM B mobuTensckom dotogene. Hecmotps Ha MHO-
rme JOCTOMHCTBQA UMGPOBbLIX POTOQNNIAPATOB, MM MPHCYLLM M HE-
KOTOPbIE HEAOCTATKH, HAMPHUMEP BOMbLLIOE MOTPEONEHNE S1EeKT-
POSHEPIMM OT MOSIOra6APUTHBIX MCTOYHMKOB ruTaHus. Koraa ka-
MEPQ 3KCIYaTUPYETCS B CTAUMOHAPHBIX YCIOBUSAX, 3TA pobre-
MQ PELLaEeTCs MOIHOCTbIO, €C/IM M3rOTOBUTL OAMH M3 BIIOKOB Ii-
TAHMS, MPEANTAraembiX B JAHHOU CTATbHE.

YToOb NpuBREeYL NOKynaTtens, asMaTckue MNPOU3BOAMTENM
NPEANPUHUMAIOT «PEBOMIOLMOHHBIEY TEXHUYECKUE PEeLLEeHMUS,
cHObOxas uMdpoByIO GOTOKAMEPY AOMNONHUTENbHBIMU GYHKLMS-
MM, MOPOWM BECBMA WEAPO, HAMPUMEP, MPElyCMOTPEB TAKUE
byHKUMK, kKak uMdpoBort aukTodoH (3anuck 3syka). Kpome Bo3-
MOXHOCTM 3QMMCU 3BYKA YMYyOPAIOTCA MPENYyCMOTPETb AdXe
bYHKUMKM 3AMUCK MOABMXHOTO M30DPAXEHMS, XOTH, €CTECTBEH-
HO, U C HEBBICOKMM KQYECTBOM BMAEO3ANMCH. Y 3TUX KOMOUHUPO-
BAHHbLIX GOTOKAMEP MOXET ObiTh eLLe NPENYCMOTPEH PEXUM MA-
KPOCBEMKM: BO3MOXHOCTb PABOTH KAMEPHI C MANIOrO PACCTONA-
Hua, meHee 40 cm, HaunHas gaxe ot 5 cml

bonee conuaHbie npoussoanTenu yaenaoT 6onble BHUMA-
HUS KAYeCTBY U306 paxeHma. Y aelesbix moaenen uudpposbix Ka-
Mep KAYeCTBO M30OPAXEHWA 3HAUYMUTENBHO XYXE U PA3PELLEHUE
He npesbilwaeT 4 meranukcenen (4M).

K HoBOW poTOKOMEPE NPUAETCA AONONHUTENLHO NPUobpec-
TM KAPTY NaMsTH, 3apsaHoe yCcTporcTeo (3Y) u akkyMynsaTtopsi.
KapTa namatn, Bxoaswas B KOMAIEKT GOTOKAMEPDI, MANEHbKAS
No OOBEMY U CITYXUT A8 NPOBEPKM GOTOKAMEPS, A Ans paboTh
HEODXOAUMA KaPTA C BONbLUMM OOBLEMOM NAMSTH.

HoBbie akkymynsTops (B ynakoBkax) NpoaaioT YACTUYHO 30-
psxeHHbIMK. [lepen HaYanom 3KCNIyaTaUMM UX LENeCOOBPA3HO
MOKCUMASBHO pa3psaunTh (Ho He Hxe 1 B). Bonpoc sHeproemko-
CTU OKKYMYNISITOPOB BECbMA BAXEH, OCOOEHHO, eC/IM NMPEACTOUT
anuTensHas pabota 6e3 BO3MOXHOCTU NMUTAHMA OT SNIEKTPOCETH.

Kasanocs 661, npobnemy noaknoverus Gnoka nutanms (bI)
K GOTOKAMEPE MOXHO PA3PELLUTH CAMbBIM MPOCTBIM CTOCODOM —
Yyepe3 OTCEK INEMEHTOB NMUTAHMSA, MOACOEAUHMBLLUCE HEMOCPEN-
CTBEHHO K MX MPYXMHHBIM KOHTAKTAM. HecMmoTpsa Ha To, 4TO BCE
BLIMMSAENO NPEefenbHO NPOCTO, HAC OXUAAN HENPEABUAECHHbIN U
MHTEepecHbI clopnpu3. OauH U3 ABYX QKKYMYNSTOPOB BCTABAIOT
B OTCEK MUTAHMUS MTIOCOBBLIM BHIBOAOM KBEPXY, O BTOPOM — Mo~
COM BHM3. [loaBUXHAOS KPBILLKA OPUIMHANBHOM KOHCTPYKLMK (C
XUTPOW CUCTEMOW 3AKPLIBAHMS WM 3ALLENKOM) BHINOMHAET PyHK-
LMIO KOHTAKTHOW NEPEMBIYKU, COEAMHSIOWLEN AKKYMYIATOPLI MO-
cneposatensbHo. Kpome 3Toro, oHa BLINOJTHAET 3ALMUTHYIO PYHK-
unto. CyTb 3TOM 3ALUMTH 3AKITIOYAETCA B TOM, 4TO B KOopryce ¢o-
TOKOMEPLI UMEETCH CKPBITbIA (MOTAMHbIM) MUHUATIOPHBLIM Nepe-
KIMOYATENb, U 4O TEX NOP, NOKA KPbILLKA OTCEKA MUTAHUA HE 3AM-
MET NOMHOCTbIO CBOE paboyee MONOXeHUE, KOMEPA He BKJIIO-
untcs. M3meputb noTpebnsembiit KOMepon Tok oT BHetuHero bl
BHEAPUBLUMCH B OTCEK MUTAHMSA, HE NONYYUnock. Hukakux usme-
HEHUI MEXAHUYECKOrO XAPAKTEPA, ECTECTBEHHO, HUKTO OCYLLEe-
CTBASAITb HE CODMPANCS NO NPUYUHE COXPAHEHUS FAPAHTUM.

[Mocne npuobpeteHns [ePUUUMTHOrO COBAMHUTENBLHOTO LWTEe-
Kepa (MUHMATIOPHbIM NEPEXOAHMK) YAANOCh U3MEPUTbL TOKM, A
TAKXe COBPATb HECKOMLKO PA3HbIX KOHCTPYKUMM BT ans paboTl
KOMepPbl OT NEKTPOCETH.

[Tpu U3MepeHmsax BbISICHUTOCH, YTO YCKOPEHHBIK pa3psag dne-
MEHTOB MUTAHMS BLI3LIBAET MMEHHO PEXMUM 3anucK (poTocbem-

k1), a ¢ paboraioien GOTOBCMLILLKON NOTPEONIEMbI TOK [O-
CTUraeT GaHTACTMYECKOM (KOK A1 SNEMEHTOB NUTAHKUSA TUNOPQA3-
mepa AA) senunumnbl — 0,7 Al bes npumeneHuns boToscnbILLKHK
dotokamepa notpebnset tok okono 0,4 A. U nuwb B pexume
BOCMPOM3BEAEHMS (MPOCMOTPA PAHEE OTCHATHIX KAAPOB HA MO-
HUTOpPE Kamepsbl) Tok notpebnenus He npesbiwaeT 0,2 A (B cTa-
LMOHAPHOM PEXMUME, KOTIA HE M3MEHSIIOT NMOMOXEHUS OPraHOB
YNPABIEHUs pexnMamu), obbiuHo He npesbiaet 0,17 A.

BenuuuHa notpebnaemoro Toka usMeHseTcs ckaukoobpas-
HO, HAMPUMEP, MO NPUYMHE TOrO, YTO ABTOMATUKA, NPEAOXPA-
HSIS OMTUKY AOPOrOCTOAErO OOBEKTMBA (KAK OT CIIY4ANHOrO ero
NOBPEXAEHUA, TAK U OT NOMNAAAHUA MbIMIK HA NIMH3Y OOBbEKTMBA),
CKIIAAbIBAET, NPAYET BECb OOBEKTUB BHYTPbL KOPNyca GoToKaMe-
Pbl M 3AKPLIBAET JIMH3Y LUTOPKAMM.

Pexnm 3KkOHOMMM SHEPIMU QKKYMYSIATOPOB, MPENYyCMOTPEH-
HbIK B GOTOKAMEPE, TAKXE OTCIIEXMBAET YCIIOBUS IKCMIYATALMM
KAMepbl, HaNPUMEP, B 3ABUCMMOCTH OT BUOPAUMM (MOABUXKHOCTH
B NpOCTpaHCcTBe) ee kopnyca. [nutensHoe besnencrene anna-
PATA, KOTAA OH HOXOAMUTCS BEe3 ABMXEeHUs, CNoCODCTBYET YCKO-
PEHHOMY MOJIHOMY OTKITIOYEHMIO MUTAHMS.

Bmecte ¢ dpotokameport Canon A530 u akkymynatopamu
asTop npnobpen 3Y tuna (Mogens) GPKB34P. 310 3Y nossons-
€T OCYLWECTB/IATb OAHOBPEMEHHYIO 3APALKY YETHIPEX HUKEMb-
KQAMMEBBIX MK HUKENb-METATTUAPHAHLIX akkyMmynaTopos. [pe-
[IYCMOTPEH NEPEKTIOYATENb TUMOB YKA3AHHLIX AKKYMYNATOPOB,
MNO3TOMY AKKYMYNATOPbLI PA3HLIX TUMOB MOXHO 3APSXAThH TONBKO
no ovyepenm.

Ina vHaMkauMM yCTOHOBNEHbB ABA ABYXLBETHbIX CBETOMM-
OAHbIX MHAMKATOPA. KpaCHbIM CBET CBETOAMOAQ M3Ny4AEeTCs B
npouecce 3apaaa akkyMynstopa. O6 okoHYaHMM npouecca
30pAAa CBETOANOL CUTHANU3UPYET CMEHOM LBETA HA 3ENEHLIN.
OAHAKO KPACHLIM CBET MHAMLMPYETCA NKLLBL B TOM Cly4ae, Kor-
na 0ba akKyMynsaToOpa BCTABMIEHB! B KACCETY M obecneyeH Ha-
[EXHBIM KOHTAKT B COEAMHEHMU MEXAY ODOMMM QKKYMYMATO-
pamu. Bce ckazaHHOE B TOYHOCTM KOACAETCH M BTOPOM NAPHI
30APAXAEMbIX AKKYMYNATOPOB.

CnenyeTr OTMETUTb M HEKOTOPLIE CYLLLECTBEHHBIE HEAOCTAT-
Kk Takoro 3Y, KOTOPLIE BLIABUIMCH MPKU NEPBOM XE €ro 3KCMy-
aATALMMU.

[MepBbit HELOCTATOK 30KIOYAETCSA B YPE3MEPHOM Nporpe-
BE MANOrabapuTHOro ninacrtMaccosoro kopnyca 3Y kak pas B
TOM MecTe, rae yCcTaHoBneH ceteBon TpaHchopmaTop. Kop-
nyc 3Y He nepdopuposaH. [Neperpesaerca TpaHchopmMaTop
M CO CHATOW BEPXHEW KPBILLKOM NPU Noasapsaike Aaxe OaHOM
napbl akkymynatopos. C AByMst NApaAMM 3APAXKAEMbBIX AKKYMY-
NATOPOB nporpes TpaHchopmaTopa ycyrybnsertca. Bece 370
npoucxoamT npu ctabunbHom cetesom Hanpsxerun 220 B. C
noBbileHneM ceteBoro Hanpsaxenuns no 240 B cetesoit
TpaHCHOPMATOP PAKTUYECKM MPEBPALLAETCH YXE B MANEHb-
kyto neuky. C OONbLION CTENEHBLIO BEPOATHOCTU MOXHO YT-
BEPXAATb, YTO B TAKMX ycnosusax pabots 3Y Bckope MoxeT
BLIMTU U3 CTPOS.

Bropoit HepocTaTok 30kM040ETCA B TOM, 4TO OTCYTCTBYET
OBTOHOMHQS MHAWKALMA NOAKIIOYEHMUS YCTPOMCTBA K SNEKTPO-
CeTH, T.e. €CIIM NO KAKUM-TIMOO npmunHam 3Y oCTaHeTCs BKIIO-
YEHHBIM B CETb, K NPUMEpPY, HE3 aKKYMYNATOPOB MU NPU OT-
CYTCTBMM (HOPYLUEHMU) KOHTAKTA MEXY HUMM, TO MOHANPACHY
byneT neperpesaTbCs TPAHCHOPMATOP, NOCKONbKY HA TAKOWM
cny4ait paboThl YCTPOMCTBA HMKAKAS MHAMKAUMS HE npemyc-
moTpeHa. OTCcyTCTBYET CETEBOM BLIK/TIOYATE b.
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POBATLCA B LUMPOKMX NPEAENAX, HO OHW NOAOBPAHbI ANs NOayYe-
HUA HOMUHONBHOTO HAMPSXEHUA MUTAHKS PpoTokamepsl 3,15 B.

Bropo# sapuant CH, skcnnyatupytowmiics ¢ potokame-
poit, nokasaH Ha puc.3d. besycnosHo, 3ta cxema npu coot-
BETCTBYIOLLEM WUCMONHEHWUM MOXET GbiTh Gonee HagexHo,
4EM MUKPOCXEMHbI BAPUAHT (puc.1), xota 6bl o npuunHe
HaOMHOro 60nbLIEN MAKCMMANLHO AONYCTUMONM paccensae-
Mol mowHocT Tpanauctopa KT829 (60 Br). Ecan xe ero
3amennTts 125-satTHeiM KT827, To HaaexHocTs aanHoro CH
6yaeT yxe onpeaensTscs 60blue BOZMOXHOCTAMM TENA0OT-
soaa KT827, nockonbky cxema, nokazaHHas Ha puc.3, ycTy-
naeT cxeme, NOKA3AHHOM HA PUC. 1, NULL OTCYTCTBMEM Ten-
IOBOM 3ALLMTHI.

FU1

T1

A1 Ans NpocToThl NoHsTUs. Ha camom xe aene, 6es npeysenu-
YEeHMs!, OHA SBNAETCS HOCTOALLENH HOXOAKOM.

OcHosHoe otnunune CH no cxeme puc.3 ot wupoko pac-
NPOCTPAHEHHbIX B pasnuuHoi nutepatype CH Ha ocHose
TL431 coctout B TOM, 4TO AATYMK TOKa (peauctop R4) sknio-
4eH He B uenb obLero NpoBoAa, KAk 3TO 06bIYHO Npeanara-
eTcs B noaobHbix cxemax CH, a 8 uenb smutTepa perynupyio-
wero tpansuctopa VT1. Kak ussectHo, ycTanoska aatumka
Toka B paspeis obwero nposoaa cxemsl CH sauactyio npu-
BOAMT K HeyaobcTBam onpeaenerHoro poaa. Mpeanaraemas
CXEMA INWEHA 3TOrO HEAOCTATKA.

OTtmeTnm Takoi GaKT, KAk NErkocTb NEPECTPOiKK Nopora
cpabaTLIBAHMS Y311Q TOKOBO# 3ALLMTE U3MEHEHUEM CONPOTHB-

R4 +3158
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3awuta orpannuenmns soixogHoro toka CH no cxeme
puc.3 suinonHeHa Ha Tpansuctope VT2, Cneayer oTtmetuTs,
4TO 3ALWMTA AAHHOTO TUNA B 3TOM CXEME HE MMEET TAKWX Hera-
TUBHbIX MPOSBNEH M, KAKUMM OHA XOPAKTEPUIYETCA B OBbIYHBIX
napametpuyecknx CH, rae B kauectse MCTOUHMKA ONOPHOTO
HANPAXEHUS UCNONL3YETCH OBbIYHBIA CTABUAMTPOH. Y AAHHOM
cxembl CH nopor cpabaTbiBaHWs 3aLWMTbI SBAKETCS YETKUM, HE
CcpabaTLIBAIOLWLMM NPEXAE BPEMEHH, KOFAA 3ALLUTA HAYUHAET
cHuxaTk BeixoaHoe Hanpsxenne CH, a Tok ewe He goctur no-
porosoro 3Hauerus. [peanaraemsit CH obnagaer crabuns-
HbIM M 4ETKUM NOPOrOM CPABATLIBAHMS Y3N1Q TOKOBOW 3ALLMTI.
Mcnonb3oBaHme WMHTErPANbHOrO NPEUUIMOHHOTO CTABUIM-
Tpora VD5 tuna TL431 pewaer ogHoBpemeHHO 1 npobnemy
HIM3KOM CTABUABHOCTH BLIXOBHOTO HANPSXEHUS TPAAULMOHHBIX
CH, BbinonHeHHbIXx HA 0BbIYHBIX CTABUANTPOHAX (C SMUTTEPHBI-
mu nostoputensmm). CTaBUNUTPOHOM 3Ty MUKPOCXEMY HO3BA-

--315B

nexus peauctopa R4 (puc.3), uero nuweHa nonynsapHas Muk-
pocxema LM317T, a Takxe 1 U3MEHeHWeM BbIXOAHOTO HANPS-
xeruns CH cootsetctaytowmm noabopom conpoTusnenuii R5
1 R6 peanctopHoro genutens HaNPsXeHUs B Lenu ynpasnsio-
LLEro 3MeKTPOAA NPOrpammmupyemoro crabunutpora VD5,

Mostomy CH no cxeme puc.3 cobupanu ans pasnuuHbix
YCTPOMCTB, Q HE TONbKO ANs NUTaHMA LndpoBbix GOTOKAMEP.
He 3a6biBaem Takxe 06 ORHOM BECBMA CEPbE3HOM HEROCTAT-
ke unterpansHbix MMC, B TOM uncne M CoMbIX MOLLHBIX, KOTO-
Pbiii HOKNOABIBAET CEPLE3HOE OrPAHWUYEHME HA MX LWMPOKOE
ncnonbsosanue 8 mowHbix CH, Hanpumep, nabopatopHbix.
Peub MaeT o HM3KOM MAKCMMANBLHO AOMYCTUMON paccensae-
Mo MowHocTH uHTerpanshbix CH. Tak, Hanpumep, ans muk-
pocxembl LM317T 51a mowHoCTs He fonxHa npessiwats 15 BT
(BCero-To Ha BCero), a MAKCUMAbHBINA BBIXOAHOM TOK AONXEH
6uiTh He Gonee 1,5 A.





