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YUTAUTE B HOMEPE 4/2002:

I TAITHYEB, RA3XB. BCEMHPHAA JIIOBHTEJIbCKAA PALHOCETH
B nacmosnuiee spemn 6ect Mup oxeasen cemuio 106UMensCKuUx
PaouOCManyuil, UCNONLIYVIOWUX YUPpossie sudbl ceA3u. Ocnosy cemu
cocmagasnwom MBBS u BBS — cneyuaavrnvie cmanyuu, pabomarougue
Kpyzaocymouno ¢ agmomanmuyeckom pexcume. Kaxncoas us nux umeem ¢
cemu 80l CneyuaIbRLLIL Adpec, 6 KOMOPOM YKA3LIGAIOMCA CHIpANA,
ofracmo u 20pod. B cmamue npueedenst c6edenus 0 paduoiobumenbckux
cemax 3anaonoii Egponust u nexomopoix pezuonoe Poccuu, ucnoavzyemux
npozpammax u annapamype.

BAHAPIOUEHKO, UTSTA. KB-YCHITHTEJIb “PETPO"
B nacmonwgee épemMs na MrO2UX PAOUOCMAHYURAX pABOMAOM MPAHCUEEPHL
npouseodcmea paziuunnix sapybescrvix gupm. Illpu uzzomoenenuu
JONOAHUMENBHOZO PCUAUIMETR MOWHOCHI U ClleOyent yHUmbIeams
CReyu UKy UMNOPMHBLIX ANNAPAIMOe — KPUMUYROCHb K 6CTUUHE
CONPOMUBTEHUR HAZPYIKU U YC/IOGUAM PADONBL MPAHIUCHIOPOE EHIXOOH 020
Kackaod nepedamytKd, $y6cmeumebHOCmb K U31y4enuam
donoinumensnozo ycunumenn u m.d. Takum oépazom, k PA npedvaginemcen
PRI mpeGosanui — HeGOAb W AR MOWHOCIE 803BYHCOCHUA; HA)EHCHAR,
ycmouuueas paboma; cnabas cénzv ¢ mpancueepom. Haubonee nonno
npedvABACHIBIM MPeBOSAHUAM ¥008ACMEOPAIO M CUIPUINBLE KACKADHI,
nOIMOMY ONUCHIEAEMBLI yCUIUMEny COBPAH HA Yemblpex
pacnpocmpanennulx zenepamopnolx ramnax I'Y-50 u noneeom
mpanzucmope KIT901.

FO JIAHITHIIOB, EW2AAA. ITAHOPAMHBIH HHIIHKATOP
Hanopamnsie unouKamopul 1e nons3yiomca 6onbiuoil nonyIRpHoCmbio y
paduoniobumenei. A Mescdy mem, INo 04eNb NOTEINBLE U HACHO
Heobxodumsle npubopsl na odumersckoli paduocmanyuu. Moxwcno
CRA3AMb, 40 OHU NO3EOARIOM PAJUONIOGUmeI0 “npoipems”: Ha
He6oNb oM IKpaHe omohpaxcaemcs “ieueoi” yyacmok Juanazona —
pabomarouue cmanyuu, UCNOIL3IYeMble MU 8UIbL MOOYIAYUU U M. 0.
Ocobeuno yooono npumenenue nanopamnozo unduxamopa na YKB-oua-
nazouax, m.K. ne mpefyenca nOCMOAHHO “20HAMb” PY4Ky RacmpoiKu
8 0HCHOARUY NPOXOIHCOCHUR, A QOCMAMOYHO UIPEIRA Gpocums 632180 Ha
kpan. Kpose moo, nanopamustii UHOUKAMOP MoJcem peuiams u
HeKOMOopbie KayecmeeRHble 300y, Hanpumep, onpedeasms noaocy,
3AHUMACMPIO NEPeOAMYUKOM, HAAUSUE NOMeX, 2AYOURY MOOYARYHU npu
AM u genununy desuayuu npu UM, cayscums S-mempom u m.9. B
npednazaemulx KOHCMPYKYUAX UHOUKAMOPOS UCNONbIVIOMCA
PACHPOCHPAHERNbLE KOMBACKMYIOWUE U HECTOXMCHAA ompadomannan
CXeMOmexXHuKa, Hmo obaezyaen ux nogmopenue.

YUTANUTE B HOMEPE 3/2002:
QUA

Pagunoniobutesibckas XpoHuka

E BOMYEHKO, RV3ACA. Uiectas...
“NyHHbin adcpekr” Ha 80 M

QRO nnn QRP?
COPEBHOBAHUA

Kanenpapb copesHosaHwi

Lietuvos TB Maratonas 2002

SP DX Contest

YemrnnoHat Poccuitckon ®eaepauunmn Tenerpagom

N.CEHAYMH, RX3ARI. CQ WW CW 2001 ¢ KaHapckux ocTposos

DX-INFO

QSL via...

POBUH30HbLI B 3®UPE

A.MTALYKOB, UASWQK. CQ ¢ 6eperos Bonru

KOMNLIOTEP HA PAOUOCTAHLIUN

rMNEYEHBb, EWIEA. TlyTewectayeM B acpupe amecte ¢ DX Atlas
nyTb B 3oUP

A POMAHUYYK. CW-knacc “CnHnya”

U.KASAHCKIMA, UASFT. Mbi coaem aK3ameH

YCUNUTENN

B.BALLIKATOB, USOIZ. Yewnutenb mowHocty ana KB-guanasoHos
Ha TpaHaucTopHon cbopke KT9105AC

TPAHCUBEPbGI

B.APTEMEHKO, UT5UDJ. OcoBeHHOCTM KOHCTPYMpPOBaHWa cMecuTene
Ha Mukpocxeme K(P)590KH8

E.M1IOM10B, RW6EHRY. KB-cuHTtesatop

neto. Ceabmas... OCEHb

AHTEHHbI
n.rPUrOPOB, RK3ZK. Cornacosanne BepTUKanbHbiX aHTEHH

OAADKECT

[OCKA OBbLSABITEHUN
CQde ...

panuomun
Baw bCamnbramap |

YUTANTE B HOMEPE 4/2002:

C.PROMHUK. KOJIJIEKIJHA KAPTOYEK INTERNET-QSL
Ecnu y sac nem paduocmanyuu wiu C6A3HO20 paduonpueMHuKa, o
NOABUNOCH Hceranue coOpams 6010 KONEKYUI0 GUDMYWATbHBIX CEA3El ¢
DAZHBIMU Y2OIKAMU NAAHENB. — HA NOMOLs NPUIEN KoMAbIOMeED, Moder
u Humepnem-cepune. [Jeacmeumensro, yem Komnsiomep xymwce
paduocmanyuu? Cpasuum — npueMonepedamyuy IKEUSATIEHMEN MOOeMy,
PaouoIPup 3amensencn cemvio Kommynurayuii Beemupnoia naymunuot,
CUZHAT 3anpoca Modcem 00CMuYs NPAKMUYECKU 110600 moyKku 3eMHO0
wapa. @axm nposedenus Humepuem-ceazu 1e2K0 coXpanums Ha
Komnoiomepe ¢ eude Yauaa, a 3amesm pacneuamants A npunmepe, Kax
omkpouimky. [nn mozo umobu cobpams roanexyuro iQSL, mpedyemcn
pewunts mpu 3a0a4u — HAYSUMBCA COXPAHAND Oe3 Nomeps NOAHO-
IKPAHHKbIE KAPMUHKU, YMENtb ONpedeiims 2eocpaduieckoe noaojcenue
yoanennozo caima u 0enadems 0ORUM U3 CNOCODOE CUHXPOHUIAYUU
CUCMeEMHBIX NACO8 KoMNnbiomepa no maionnomy Humepuem-epemenu.

MAMAICH, BO3BPALJEHHE DOS B WINDOWS MILLENIUM
B doxymenmayuu k WinME nanucano, 4mo pexcum smyitguu MS DOS ne
noodepucusaemen, Kax ecezoa, ¢ zansnenun Microsoft o mos, umo DOS
yMep, 8epuIoCh C MPYOOM. AGMOD Peui1 IMO NPOSEPUMs U He Oubca 6 .
CBOUX CoOMNEHUAX. ¥

H POLHH OBPYEAEM @AUIAM "XBOCT”
HHo20a 8 cCOXpAHEHILOM MEKCMOBOM daiiie oCmaromcy Ypazmenmot
mekcma, yoanennvie npu pedakmupoeanuu. lpuuem asmop mexcma I
Moxcem 06 INMOM U He n0003IPeaamMd, @ NOAYHAMELd, NPOHUMAGUIUIL IO
P ai1, modcem y3name unGopMaylio, KOMopas O1A He20 606Ce He
npednaznauaiacs. 3mo moxcem Ovlmb U OCHANOK NPedbIOYIeZ0
3AZPYHCEHNOZ0 6 pedakmop Paiira, u Gpazmenmol mexcma, yoaienHsie npu
peoakmupo A ecnu mec i1 0y ep ne ouumaemcsi npu 3anycre
DEOaKmopa, mam Moxcem ocmamnCa mo, 4o 6610 noMeweno npu
pabome npeovldyweii npozpammut. Jaxce ec.iu ymoi npopammoi soui
odbtanotit “boot”, & numamu moxcem OcmantbCR KAMA 102 QucKa, ¢ KOMOI20
Bov1.2 3anyuen pedakmop. Monsmuo, umo derams amy undopmayurwo
o06ugedocmynuot He xome1ocw ovt. [Todo6ras npobnema akmyapna u 013
MHOZUX MEKCMOBLIX pedakmopos Ha “ZX-Spectrum”, xoma npuduna ee
BO3HUKHOBEHUA U He maKkas, kak ¢ MS Word.

YUTAUTE B HOMEPE 3/2002:

BOKPYF MK

KOMNbIOTEPHBIE TOPU30HTbI
H.JTYTKOBCKASL. A3byka KBaHTOBOIO KOMMiblTEPA
HE TOJIbKO HOBUYKY

A.TPUHYYK. Pabora B cucteme Mathematica 3.0/4.0.
Pabora co crninckamu, Onepatium nukeitHoi anrebpb!
C.UIMPKO. NyrewecTane 8 Heapa npoueccopa
A.FOPSAYKUH. OcTyan c8oi KOMI B... XON0AUSIbHUKE
KOMMYHUKALNY

B.KYU. BbicTpo, ewe BbicTpee, Win Kak YBEIMUUTD
CKOPOCTb MOAEMHOIO COEANHEHNS

DAWDXKECT

NPOTPAMMbI U ANTTOPUTMbI

Y WKOMbHOW [JOCKH ;
3agaun USACO'2001 |
YPOKH NPOIrPAMMUPOBAHUS

M OO/TMHCKA. Pewetne 3aaaq ¢ NOMOLLBIO PEKYPPEHTHBIX COOTHOLUEHHI
HI-TECH/Nyron. HuskoyposHeBoe rporpaMmuposaHme

A.LUAKUPUIH. Tporpammuposanne anropuTMos ¢ UCnosib308aHueM sanucemn
AWANOr [TPOrPAMMUCTOB

B.3YBKO/HI-TECH. Boot-anpyc noa, Windows 98

E.TUXOMUPOBA. ObbekTHas MHTEPNPETaUUS BNOXKEHHbIX

v npepbiBaeMbix ceTent Metpu B cpepe C++

O.YEPEOHNYEHKO, CTek kak AMHaMU4eckas CTPYKTypa AaHHbIX

PEUENTbI
A.KITMMEHKOQ. Moandurkaumus nnaHweTHOro ckaHepa
A.FOPSIHYKUIH. PeMOKT 1 gopafoTka MaHunynsTopa “Mbillib”

MWUP 8 BUT
UN.POLLMH. NporpammupoBakne 3aaepxkek Ha accembnepe Z80
C.AQAHACLEB, lNpaghrka HU3KOro paspeLieHus

Bosepawjasict K Hane4yamanHOMY
N28/2001, C.35. £ /T51COB. Konsepruposatne rpadmieckux ¢aitnod Ha Spectrum

[To cmpaHuyaM 3NeKMpPoHHbIX u3danui
Cache-namaTtb ans Scorpion

Hopabotka MK “BALTIC”

WIrPOTEKA
K.KIIMUWEHKO. 38 nonyraes
M.BA/IbIIA, C.EFOPQOB. 3natoropbe

NOCKA OBbSABIEHUNA

Kynnio, npoaam, obmerso

+



N.NYrA9yEB,
P r.MuHck.

“Meccup, Hy novemy xe — MOHCIMPbI?
— OHU msixensl, epoMadHsbl,

U CUITBHO NhiWym Xapom.”

HauHy ¢ TOro, 4To XypHan, KOTOpbIi
Bbl YNTaeTe, Bce-Takn He ayanodunse-
ki, Yto Takoe ayamodunus? 310 yB-
neYeHne KOHCEPBUPOBAHHBLIM (B XOpO-
wem cmbicrie!) 3aBykom. LLenyok Bulknto-
yartens anekTPOonUTaHns u... NONUNUCHL
vyapytowme 3Bykun. He ¢ Banvka 3guco-
Ha, He 13 rpamMmocoHa 1 He U3 nare-
@OHa, a U3 Balnx, UMEHHO BaLLVX aKy-
#TVUECKUX CUCTEM.

Ho kak goctuub BonweberBa, Mnu
oyanoBaHusA 3BYKOM? HcHoe aeno —
NPUMEHWUB COOTBETCTBYIOLUNE KOMMO-
HEHTBl CUCTEMBbI 3BYKOBOCMpOU3Beae-
Hus. He 6yaem roBopuTh 0 NpourpbiBa-
TENSAX U aKyCTUHMECKUX CUCTEMAX, TEM
Bonye, 0 3onoueHblx kabensx u cepeb-
psitoix Wwaccn. O6paTvm cBOW B30p HA
CXEMOTEXHUKY YyeUnuTeneun.

B npexHune BpemeHa B Hawe# rpo-
MaaHOM cTpaHe Bce yeunus TpaTunmch Ha
“obopony”. Bonpocamu Bbicokokaue-
CTBEHHOTO 3BYKOBOCTIPOU3BEAEHUS 3aHW-
Manvce OTAEeNbHbIE 3HTY3NacTol. [lybnu-
Kauui 6eino Mano. OCHOBHbIE AOCTUXE-
H¥st BbINY MONyYeHb! He Y Hac, a rae-To
Tam, 3a OkeaHOM. Tam e HaxoasTcs U
OCHOBHbIE YCTOMHWKK NHdpopmaumn, Kto
Y Hac cnblwan paxblie 0 TpUoAHbLIX You-
nutensax Cucing'a, aHamenutom D.T.N.
Williamson'e nu 0 TOM, YTO MECTHYIO
TpaHcdopmaropuyto OOC B kaTtoae

NIAMMNOBbBIE “WICHCTE

UNWU BEI BO BYEPALLHWUA ﬂEHb

neHtoga npegnoxun Peter | Walker Ha
@. Acoustical manufacturing, Beinycka-
toLen Npoaykumo nog mapkow “Quad”?
Koe-u4T0 nosiBnsieTcst B nocnegHue rogel
M y Hac. XoTs nHopmaumm Bce paBHO
ManoBaro.

Kakue xe cpedcmea pekomeHdyrom-
cs ayduocpunam 0nst G0CMUXeHUs 8bl-
COKOKa1eCcmeeHHO20 38yka?

Bo-nepsbix, 370 — namnsl.

Bo-BTOpbIX, 3TO — TPUOAbI.

B 1tpetbux, ato — (boxe ynacu!) —
HEe MCMONb30BaTb OTpULIATENBHYIO 06-
patHyto ceszb (OOC) u knacc “B” (Tonb-
Ko “A™).

B ueTBepTbiX, HeM npoule cxema, Tem
oHa nyudwe. “OgHoTakTHUK” nyvwe
“OBYXTaKTHMKA”.

B nsiTbiX, 370 — BbICOKOKAUYECTBEHHbIE
KOMMOHEHTH! (KOMMNNEKTYyiome ).

Kak BMOHO W3 3arnaBust cTaTbM, S HE
30BYy Bac B MarasuH, rge MOXHO KynuTb
naMnoBbliA, Ha Tpuogax, 6es obpaTtHon
CBSi31, OOHOTaKTHbIA, C cepebpsaHbiMU
06MOTKaMU BLIXOAHOrC TpaHcopmaTopa,
3aMedartenbHbii BO BCEX OTHOLWIEHUSX
yeunutene. Hanpumep, “Ongaku™ 27 Br
Ha kaHan, 30 kr Ha maccy v NpUMepHo
70000% Ha kowenek. A xouy NogenvTb-
Cst CBOWMM Bnevatnexvsmu n coobpa-
xennsamu. K coxaneHuio, st He cMor yc-
neiwaTk paboty Hactoswero “Ongaku”.
Cpeayn MOux 3HAKOMBIX He OKasanochb
obnagatens 3T0ro 3aMe4aTenbHoro yc-
TponcTea chupmbl Audio Note. A BceBO3-
MOXHbIe “fpubon” U gaxe oauu

“Luxman” Ha namnax 3Byqanu Kak-T1o
0AVHAKOBO “TYCKNO”, ¥ BNevaTnexus He
npovu3BoaUNMN.

Ho BOT, kak-To pas, 3HAKOMbIA aygmno-
hun noxanoBancs, YTO TaMMNOBbIA Ycu-
nwTenb, KOTOPbLIA OH COBCTBEHHOPYHYHO
cobpan 3a rog, He onpasAbIBAET HAAEXA,
He “3ByunT” 1 faxe He AaeT HYXXHON MOLL-
HOCTU. A NOMOr emy OTPErynupoBaTh pe-
XXMMbI IAMM, YMEHbLLUMTL ¢OOH M MONYyuunTh
BbIXOAHYH MOLLHOCTL Mo 6 BT Ha kaHan,
a Takke BBen otknwvaemywo OOC ¢
BbiX04A HA BXOAHOW kKackag, T.e. OXBa-
TWUN el TPpW Kackaga, 4To 4acTo gena-
eTcst B amMnoBbix yeunutensx. Kpome
Toro, aobasun RC-uenouky Ha Beixoae
(cxema Llobens) ans yctpanenus BY-ko-
nebanun Ha xonocTtom xoay. o npubo-
pam nony4mMnoch NPUMEPHO TO Xe Bpe-
M$t ycTaHoBnewus, 4to 1 6e3 OOC, nta
XKE 3KCMOHEHTA.

M BOT, Mbl cnywiaeM 3TOT YCUNUTENDb.
3ByuuT Benuxkonenuo! MMybokun, 6e3
npuBesskn K AC, 06bEMHBINA 3BYK MPOCTO
3aBopaxusaeT! Bkniovaem BMeCTo 3T0-
ro NamnoBoro “MOHCTPa” aMepuKaHcKuin
“Harman Kardon” (HK-1400) — TpaH3u-
ctophbit ¢ OOC (“Hegoporoit”, Bcero-1o
700 $). 3Byk 3aMETHO XYXe, YeM Y ca-
MOOEenNbHOro — HET TaKoro obbema #
mMybuHbl. 3anyckaem OTEeYECTBEHHbIN
namnoesii “[Ipubor 50 YM-204C”. 3Byk
elle 6onee “cyxon”.

HakoHel, caMblii petuaoLmii akcnepu-
MeHT. Bkroyaem OOC B camogensHom
namnosoM. [lpu aTom paclumpsercs no-
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noca nponyckauus ¢ 30 kI o 100 klu,
MOLUHOCTb Ha BbIXOAE yBENnuU4nBaeTCs
no 12 Br npu Tom xe koadpurumenre
rapmoumk (okono 3%), ymeHbluaeTcs
BbIXOHOE CONPOTUBNEHNE.

Bce, Bpoge Gbl, NpekpacHo, HO 3d-
dekT noTpsicatowmnn! 3Byk CTaHOBUTCS
TakMM xe, Kak u y “Mpubos”. Ovaposa-
HME 1UcYe3no, 3ByK “cyxoi”, obbema Her,
He roBopst yxke 0 Menkux feransx. Cny-
warb He xoyetcs. Y6upaem OOC —u
“ponwebcTBO” BOCCTaHaBnueaercs!
OnsiTb HE XO4YEeTCst BLIKMOYATL YCUNK-
Tenb, Tak 6bl cnywan u cnywan. ..

MOTOM MBI CPaBHWUNK €ro 3By4aHne co
aBykoMm ycunurenst “Op6bura YM-002 Cre-
peo”, ckonupoBaHHoro ¢ “Quad-405", n
ycraHoBunm, uto “Opbuta” Ha TOM Xe
MecTe, 4To U “HK-1400", HO MecTO 3TO
ropasfo HUXKE NamMnoBOro CaMmofenbHo-
ro.

HyxHO OTMETWUTL, YTO NpocnywmnBa-
HWe BenoCb B OHOM MU TON XKE KOMHATEe
16 M2, C OHUMW 1 TEMU XKe aKyCTUUEeC-
KMMW CUCTEMAMW, C OOHUM W TEM Xe

npourpbiBaTENEM KOMNAaKT-AUCKOB, Ha
OLHNX U TEX XKE ancKax (TECTOBbIN, [Kas,
X0p, BOKaN, CUMOHUYECKNIA OpKeCTp).

CamogenbHbli yeunutens — 370 yCK-
nutens }.Morrison'a, aganTMpoBaHHbIiA

K Halen koMnnekTaunm A bokapeBbim
[1]. NpuBOXY 3Ty NPOCTYK CXEMY
(puc.1) c Toin uensto OOC, koTopast
ynyutunna obbekTUBHBIE TEXHUYECKME
napameTpbl, HO “UcnopTuna” 3syk. B
ycunutene Mcnonb3oBaHbl kKOPMyC U
Tpaxcgopmaropbl o1 Y34 “Tpuboit
50YM-204C”". Hanpshkenuns nutanus
NONYYMUNUCb HECKOMbKO MEHbLIE, YEeM
ykasaHo B [1]. BbixogHas MOWHOCTL
TaKKe 0Ka3anacb MeHblle.

YT0 Xe JaeT NpMMEHEHNE B BbIXOA-
HOM KacKkage TPUO[OB BMECTO MEHTO-
nos? Bepree, namn 61145C B TpMogHOM
BKMOMEHUN, B knacce “A” 1 6e3 OO0C. B
knacce “A” 3HaYUTENbHO YMEHbLUAETCS
BbIXOQHAs$ MOLLHOCTb NPU TOM Xe Ha-
NPSHKEHUN NUTAHUS, MO CPABHEHUIO C
kraccom “B”. Ho Befib [Nst BLICOKOKA-
YeCTBEHHOro 3ByKa B ManeHbK1X Nome-
weHnsix (16...18 m2) n npn AC ¢ 6onb-
wo otnaven 6...8 Br Ha kaHan BnonHe
pocratouHo. TpuoaHoe BKNtoMeHe faeT
MeHbLLIM A KO3DULIMEHT FAPMOHUK, HEM
neHToflHOE, pasa B 2[2, C.119] — 5% u
10% cootBercTBeHHO (6ea OOC) npu
ONTUManbHON Harpyske, U elle MeHb-
WK — NPU YBENUYEHNUWN NPUBEOEHHON
K aHOAaM Harpysku, HO LIEHON YMEeHb~
WEHWUS BbIXOAHON MOLLHOCTU.

ANPETTb

BHyTpeHnHee conpoTuBnexmne Tpuoaa
(Ri = AUal/Ala) 3HaunTenbHO MEHbLLUE,
Yyem y neHTona. 31O BUAHO M3 NPUBOL-
MbIX aHOAHBIX XapaKTePUCTUK NEHTONA
ry-50 (M-50, LS-50) (puc.2). B tpuop-
HOM BKtoueHnm [Y-50 1 67145C nmetor
NpakTU4YECKN COBRafatoLne BbIXOAHbIE
xapakrepuctukn. [ins 61145C B TpHoa-
HOM BKNIOYEHWW OHW NpuBeaeHbI B [3)].

MpuMeHeHne BbIXO[HOrO TpaHcdop-
MarTopa, pacCYMTaAHHOIo ANst NeHTOAan
uMetollero 60nblWy0 MHAYKTMBHOCTb
nepBUYHON OBMOTKW, NO3BONAET CUIb-
HO pacwmpuTb A4X B CTOPOHY HU3KUX
4acToT, T.K. R; TpMOAa B HECKOMbLKO pa3
meHblle, yem R; nextopa. Mo aToun xe
NpUYMHE JENCTBYIOLLIME EMKOCTW OOMO-
Tok [2, C.103] nepesapsbkatotcs BbICT-
pee, W Nonoca 4acToT paclimpsercs B
CTOPOHY BLICOKMX 4acTor. Manoe R; y
TpuUoAa AaeT Manoe BbiXOAHOE COoMnpo-
TMBnenne u 6es OOC, xota HYrHe-
CKOMbKO nogdepkupatorcs. W, Hako-
Hel, camoe rmasxoe. OtcytcTene OOC
fNaeT YUCTO anepuoanyeckuii nepexos-
HbIY Npolecc, 6e3 3aTArnBaHns, U KO-
nebanmit (tyer = 10 Mkc Ao ypOBHé‘i 99%
OT YCTaHOBUBLLErocs 3HaueHNs Ugyx).

Beepenue peanctmeron OOC rnybu-
Hon 20 pb (BkntoYeH TONBKO PE3UCTG
R7) npuBOAUT K 6OMbLIMM KONeBaHWam
nepexofHon xapaktepucTuki (INX). Am-
nnuTyaa konebawnin foxoaut fo 60% ot
aMnnMTyabl UMMYNbea, a Nepuog kone-
BaHuih — 6...7 Mkc. Bkniovenne eMkoc-
™ C2 = 1500...2000 n® ycTpaHseT Ko-
nebanust, NPOLLECT CTAHOBUTCSH NOXOKUM
Ha KCMOHEHLIMANBHBIA, tycr = 5 MKC. Ko-
nebaHusi c nepnofom 6...7 MKC roBOPSAT
0 Hanuuuu Ha guarpamme bone Ha vac-
Tote okono 150 kIl pe30HaHCHOro Mak-
CUMyMa WNU SUNONS, YTO MOXET Bbi3-
BaTb 3aTsarmeanue MNX[4] n “ucnoptuts”
3BYK.

Bot u BoiGupanTte! Nnu KM kax y
NapoBO3a U NpekpacHoe 3By4axne, i
XOpOLLMe NoKa3aTenu N xenaxne Nocko-
pee BLIKMIOUUTL yeunutens. Ayanodn-
nos Hu3kmm KMNA He ncnyraeuis. Nx no-
3YHI: Ka4eCTBO 3Byka — MO6ON LieHOM!

Nurepatypa

1. A.Bokapes. NUCbMO B penakLmio.
— BecThuk A.PA., 2000, N6, C.44...45.

2. K.3.39prnuc, U.M.CrenanexHko.
3rekTpoHHble younutenu. — M.: Hayka,
1964.

3. N.TpowinH. Tprod U3 NOApYyYHbIX
maTepuanos. — Knacc “A”, mapt 1998,
C.20. .

4. N.C.MyrayeB. Ykpaner Ny ycunu-
Tenb “BMpTyanbHyto mybuny’? — Pa-
auontobutens, 2000, N9, C.3.
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Mepegxsas (puc.15) »n 3agHas
(puc.16) navenu cgenaxbl U3 MegHbIX
NNacTUH TONWMUHONW 1 MM. 3arHyTeie
YacTu naxenen NpUNanBatTCs K OCHO-
BaHUIO (AHY) KOpnyca (nnactuHe, nsor-
HyTOW B chopme BykBbl “U”). [ins atoro
HeobxogMMO MCNOMNb30BaTh MOLLHBINA
nasnbHuk (500...1000 BT). Npunauesae-
Mble TOBEPXHOCTWU NPeaBapUTENbHO XO-
POLLIO OMULLAIOTCA U HAEXHO OUKCUPY-
1OTCSH; NOTOM NONPaBWUTL YTO-NNGO By-
T HEBO3MOXHO,

Nuuesas naxenb (danbilinadens) na-
roT2%NMBAETCA U3 aMiOMUHUEBON NNac-
TUHB! TONWMHON 2 MM (puc.17). OTteep-
CTUS 1 Bbipe3bl Heo6x0aMMo npogenaTts
TaK, 4yTobbl Kpas Kopnyca u nepegHen
nasenu cosnaganm.

BxgaHble pasbeMbl yCTaHaBNMBAKOTCS
Ha TEKCTONUTOBOW NNACTUHKE TONLWNHON
4 mm (puc.18). Kpbiwika kopnyca Bbiru-
haetcst U3 MeagHON NNACTUHBI TONLWWHON

.7 MM. Bentnnsayuio obecneunBaer
nepdcopauus us 97 otBepcTn &2,5 Mm,
npogenaHHblX B NnepegHeit 4acTu Kpbitu-
Kku (puc.19). Kpbillika KpenuTtest K 6oko-
BbIM CTOPOHaM KOpNyca YeTbipbMSt BUH-
Tamu M2 x 6 C NONynOTanHbIMW rOnoB-
Kamu. FONoBKW BUHTOB yrnybnsioTcs Ha
0,7 Mm.

Haxopsiwmecs Ha nepegHen naHenu
pyYkM M3 anioMUHUEBOro cnnaea
(puc.20) cnyxaT TONbLKO Anst ee Kpen-
nenust. HOXKM kopnyca AomkHbl ObiTh
caenaHbl U3 pesnHbl UMK gpyroro ynpy-
roro matepuana. XXecTkue HOXK/A MOryT
YCUNUTL HENPUSTHBINA ryn Tpascdopma-
TPa.

PyuKy perynMupoBKW rpoOMKOCTM Xe-
naTtenbHO cgenaTb guameTpom OKono
10 MM 1 TaKON Xe ANUHbI,

Mepen cbopKo getanu kopnyca He-
o6xognMmo nokpacuTe. XKenatenbHo
MCNONb30BaTh KPacKy € XOpowien us-
HOCOCTOMNKOCTBO. Ta 4acTb NOBEPXHO-
CTW, Ha KoTOpon BypeT pas3mellaTthcs
paguatop MMC, nepepn nokpackom 3ak-
nevBaeTCcst M30NEHTON, KOTOPYHO Heob-
X0AMMO yaanuTb Nocne BbICbIXaHus
Kpacku.

MonTax ycunutens. [epeg MoHTa-
XOM K KaXgon ua getanen Heobxoau-
MO npunasiTe NPOBOAA COOTBETCTBYIO-
wen anunel. Ocoboe BHUMaHue obpa-
TUTe Ha ceTeBble NpoBoaa. Bece coegu-

UHUATIOPHbIU

(OxoHuaHue. Hauano B NN2-3/02)
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HeHWst 3aKpOoTE U30NUPY oMU TPYB-
kamu. Tam, roe HeobxogmMmo, UCNonb-
3yiTe ANs KpenneHus aetanei BUHTLI 4 /
M2,5 x 8...16 ¢ NonynoTaitHLIMW roNoB- —’%'_
KamM. Bce kpoMku 4
MocrnenoBaTenbHOCTL MOHTaXA: 3aKpyMinTb! e
- IPUBMHTUTE HOXKM Npnbopa; ROS 2
- 3aKpenuTe getanu Ha nepegHei na-

@52

25
435
325

)
N

Henu;

- yctanoBUTe Bnok nutaums (pmc.10);

- NpUKPEenUTe NNnaTty 3NeKTponuToB
(pnc.12). Ha gHo kopnyca Heobxogumo
HaKNenTb CUHTETUYECKYIO U3ONEeHTY,
NpeaoTBpaLLaoLLYIO 3aMblKaHUe Ha Kop-  Puc. 21
nyc 3NEKTPONUTOB;

- YCTAHOBUTE U NOAKINIOMUTE CMOHTU-
POBAHHYI NNaTy NpeaBapUTENbHOrO
YCWUINUTENS C YCTAHOBMNEHHLIMWU NOTEHLU-
omeTpamu,

- NPUBMHTUTE hanblunaHens U pyy-
KM;

- YCTaHOBUTE NNaTbl OKOHEYHOTO YCU-
nitens;

- npukpenute MMC Ha pagunartop ve-
pe3 ChogsiHyto NNacTUHKY TONLNHOW
0,06...0,07 MM (Cc ucnonsb3oBaHMem Ten-
nonposogsiien cmaskn). Oxnaxgato-
wmia “conaxok” NC nogkmovaeTcs K OT-
pULATENBHOMY HANPSHKEHNIO NUTAHNS,;

- NpUKpenuTe paguaTtop K Kopnycy
Tpems BuHTamMu M2,5. MoBepxHOCTL Mo
MMC nokpoitTe TennonpoBogsuien na-
cTou;

- YCTAHOBUTE U NOAKIIOYMTE CETEBOW

%

AMPE/b

BbIKMOYaTensL U Bblkntoyatenos “Mayaa”
(Mute);

- BBLINOMNHUTE MOHTaX MPOBOJOB H&
nnatax OKOHEYHOro YCUNUTEns;

- JONONHUTENLHO N30ONUPYATE NAKOT-
KaHb0 UMK U30NEHTON MECTA BO3MOX-
HOTO 3aMbIKaHUst TOKONPOBOASLLNX 3Ne-
MEHTOB;

- YCTAHOBUTE KPbILLKY KOpNyca;

- NpOBEANTE KOHTPOMNbHYIO NPOBEPKY
ycunuTens.

Hactpoika ycunurtens. Ycunurens
He COAEPKUT aeTanen, TpebyroLmnx Ha-
CTpOWKK M perynuposkn. OgHako Henpe-
MEHHO He0OX0aNMO OCYLLEECTBUTL 0BbIY-
Hble NMPOBEpPKWU, NpegoTBpaLiaome
0ONacHOCTb BbIXx0A4a M3 CTPOSt 3NEMEH-
toB. lMepea BKNIOMEHNEM MpOBEPLTE,
41066l NONOXUTENLHOE U OTPULATESL- 3
HOE HanpsbKeHWst MUTaHUsA He 3amblka-
NUCb HA TOYKY HYNEBOro noteHuMana.
MoaknounTe K BbIXOA4AM 3KBUBANEH b
Harpysku. Mpu BKNIOYEHUN yCUNUTENS
JOIKeH cpaly xe HayaTb paboTaTh BeH-
Tunsitop. MpoBepbTe BENUHMHY Hanps-
XEHUs NUTAHUS Ha NPeaBapUTENBLHOM U
OKOHEYHOM YCUMNUTENSIX. \J

Bo BpeMst HACTpONKM ONBbITHOrO 3K-
3eMnnspa ycunutens s nogasan Ha
BXOZ CUHYCOMAANbHbLIA CUrHAam YacToTow
1000 I'y. Harpyska Ha Belxoge npeg-
craensina coboit NPoBONOYHOE CONPO-
TUBMNeHne senvumuHon 4 Om. Mogknio-
YeHHbIe NapannernsHo 3TOMY CONpOTUB-
neHuno ocumnnorpad U BONLTMETP ne-
pPEMEHHOrO TOKa AaBany BO3MOXHOCTL
cneguTb 3a BENUYMHOWM BbIXOOQHOTO Ha-
npsxeHust U popmoit curHana. Beixoa-
HOW curHan moxHo 6blno yBenuyneats
00 20,3...20,8 B. NMpu gancHeiweM yBe-
NUYEHMU HACTYMANO OrpaHNYEHNE CUHY-
cougbl. CornacHo U3MepeHUAM, MOLL-
HOCTb CMHYCOMAANLHOro curHana goc-
turana 100 Bt Ha kaHan.

OnbiTHbIE AaHHbIe. KayecTBO 3By4a-
HUS YCUNUTENS — OHeHb xopoluee, TF
Bonee “pacnonoXeH* K HU3KUM 3BYKaMm,
0HaKO U BLICOKWE BblAAET B 4OCTATOY-
HOM konuyecTse. LleHa xe ero BO MHO-
ro pa3 MeHblue, 4yeM ObbI4HbIX yCeunu-
Tenemn.

BHewHUin BUAO yCcunutens npueBegeH
Ha puc.21.

Nurtepatypa

1. 1. Kékesi. Mownas MMC 3BykoBbIX
yacrot. — Paguoniobutens, 2000, N12,
C.5.

Hobby Elektronika, NN 7...9/99¢
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Kak n3BecTHO, B AeLieBblX KNTANCKNX
nnenepax amnnuTygHo-4acToTHas xa-
paktepuctika (A4X) Ha HU3KMX YacTo-
Tax CUNbHO 3aBanexa, a Ha BbICOKUX —
nogHsTa. NS yMeHblWEeHNs HepaBHO-
mepHocTi A4X B obnactu HM3KUX Yac-
TOT MUCMNONb3yeTCcA npeanaraemas cxe-
ma. OHa cobpaHa u3 gocTynHblX geTa-
neil 1 Nerko NOBTOPAETCS.

PexuM paboTbl ABYXKaHaNbLHOro one-

wpaumonHoro genutens DA1 no nocto-
AHHOMY TOKY 3ajaeTcs pe3uctopamu
R1.. R3 (nonoBuxa U,y Ha HEMHBEPTK-
pyRuwmx Bxogax). B cpegHem nonoxe-
Huu gBuxka RS nepegaya curtana no
Hanpsbkeruto Ha HY — npumepHo 1:1
(0 gf»), B rMpaBOM MO CXEME — HaCTOThbl
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ansa NNEVEPA

100 'y n Hnke nogHmMmatotes Ha 10 ab,
a B NeBOM — 3aBanuBaloTCA TaKke npu-
mepHo Ha 10 ab. bonee Bbicokne vac-
ToTbl (800...10000 I'y) npoxoasAT vepes
YyCTPONCTBO 63 M3MeHeHN.

Ecnu B nneitepe o4veHb BLICOK YpO-
BeHb BY, MoxHO gob6aButb 0603HaYEH-
Hble NYHKTUPOM anemenTh (1R1, 1R2,
1R3, 1C1) u oTperynuposaTb Heobxo-
OVMbIiA ypoBeHb BY.

YcTponcTBo paboTaeT npu Hanpsike-
HuK nutadus ot 1,7 go 15 B. Tok no-
Tpebnexus (npu U,y = 3 B) coctasns-
et 1,7 MA. B HeM npumeHeHbl manora-
GapuTHbIE PE3NCTOPLI U KOHAEHCATOPbI.
MoHTa — HaBECHON, N3-3a OrpaHNYEH-
Horo o6bema nnenepa.

R5 100k

R6 10k

1R2 1,8k

B pononHenne k ctatbe A.Maptu-
2 Ha “HY-cpunsTp ¢ nonocou 10 Ny”

BO3BPALLAACH K HANEYATAHHOMY
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NPUBOANM YEepTexX NeyaTHOW nnatbl
JaHHOro yCTponcTea.
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HOBOE
OBO3HAYEHUE
KOHOEHCATOPOB

B crpanax 6wiBwero CCCP wc-
nonb3yeTcs A0BONbHO yaobHoe
o603HaveHne peancTopoB — CBET-
NbIf NPSIMOYrONbHUK CO BMUCAHHBIM
B HEro YCrNoOBHbBIM 3HaYKOM (YEPTOM-
Ko#), 0603HaYaWMM HOMUHAMb-
HYI0 MOLUHOCTb pe3ncTopa.

Y aneKTponuTUYECcKmX (OKCUAHbIX)
KOHAEHCaTOPOB, TAK e KaK y peaun-
CTOPOB, TOXE MMEeKTCH ABa OCHOB-
HbiIX NMapameTpa — HOMUHAarbHas
€MKOCTb M MaKCMManbHo gonycTun-
Moe NocTosiHHOe HanpshkeHune. Oa-
HaKo ONns BTOPOro napamerpa yc-
NOBHOro 0G03Ha4eHWs He Npugyma-
nun, U ero NpUxoguTcs nucaTtb Ha

(221638 [1713008
#1128 V] 400 B
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500 B

—-—

1258
=
£=3508
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(1] 200 B
=

750 B

———

1000 B

=

cxemax, YTO OMeHb UX 3arpoMoxaa-
et

Mpegnarato no aHanoruu c pe-
3ucTopamu BBecTu HoBoe 0603Ha-
YyeHUue INEeKTPONUTUYECKUX KOH-
neHcatopoB. O6knagky “+” KOH-
JeHcaropa MOXHO 0603HaUNTL CBET-
NbIM NPSMOYTONBHUKOM, KaK 3TO Je-
nanu paHbile, a BHYTPU NPAMOYy-
ronbHUKa BAMCLIBATL YCNoBHOe 060-
3HaYeHne MaKCMManbHOro Hanpsaxe-
HusA. Takoe o6o3Ha4YeEHNe Nerko 3a-
MOMUWHAETCS, TaK Kak OHO MONHOC-
Tbl aHanNorMM4YyHO NPUMEHREMOMY
Ans pesucTopoB. EMKOCTb KOHAEH-
CaToOPOB MOXHO, KaK W npexae, ru-
caTb PAOOM CO 3HaYKOM KOHAEHCa-
Topa.

A ecnu KTo-TO U3 unTaTenemn xyp-
Hana npuaymaet eule 6onee ygo6-
Hoe 0603HaueHne — aBTop He npo-
THB.

C.AYBOBOW,

r.C(-ﬂeTep6ypr.)
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MouTh KaxXablil pagmontobuTens 3Ha-
€T, kak HeyaobHO HacTpanBaTtb YyCTPOW-
cTBa, umetome bectpaHchopmaTtopHoe
MUTaHKe OT OCBETUTENLHOM ceTu (220 B).
XopoLuwo, ecnu cny4anHoe NpukocHoBe-
HUE K 3NEeMEHTaM KOHCTPYKLIMKN 3aKOH-
ynTCcs Hebonblion “BCcTpsckon” 6es ce-
pbe3Hblx nocrneactTeun. Camoe xe He-
NPUATHOE, KOraa n3-3a HeBHUMAaTENbHO-
CTW UMW Kakon-nnbo owmnbxn B MOHTA-
Xe, HacTpanBaemMoe YCTPOACTBO MrHO-
BEHHO “Cropaet”, CBOAs Ha HeT AnnTenb-
HbI TPYA NO €r0 U3roTOBNEHNIO.

Inst HaCTPOWKKN YCTPONCTB, MMEIOLLNX
ranbBaHWYECKYHO CBSI3b C CETHIO, XKena-
TENbHO NUCMONBb30BaTL PA3BA3bIBAOLLNA
TpaHchopmaTop COOTBETCTBYIOLWEN
MOLLHOCTH C KO3 DULMEHTOM TpaHC-
dopmauun 1:1. Korga HEeT BO3MOXHOC-
TV U3rOTOBUTL TAKOW TpaHCchOopmaTop,
MOXHO MOCTYNWUTb UHave. Ecnu coean-

PEOBPA3OBATEIb

A.BYTOB,
c.Kypb6a, Apocnasckou obn.

e

HWTb ABa OOQHOTUMHBIX TpaHchOpmMaTo-
pa BTOpUYHLIMK OBMOTKaMK, Kak noxa-
3aH0 Ha puc.1, TO Ha BbIxO4e BTOPOro
TpaHcchopmartopa (T2) nonyyaercs Ha-
npskexune, 6NMakoe K BXOAHOMY, HO
ranbBaHUYECKN HE CBA3AHHOE C CETLIO.
MoLHOCTL NOAKXNIOYAEMON Harpyaku
MOXET AOCTUraTb MPUMEPHO MONOBUHbI
rabapnMTHON MOULHOCTU UCMONL3OBaH-
HbIX TpPaHCHOPMaTOpOB.

MpakTnyeckas cxema pasBA3bIBAO-
wero ycrponcrea ¢ KoahdulmeHTom
TpaHcdopmaumm 1:1 Ha ABYyX NMOHMXKa-
towmx TpaHcopmaropax nsobpaxeHa
Ha puc.2. B kauecTBe pa3Ba3biBaoLLmnX
TpaHchopmartopos T1, T2 ncnonb3o-
BaHbl ABa OAMHAKOBBLIX TpaHchopMma-
Topa TC-90-2 0T ycTapeBLlWunX YepHo-
6enbix NONynpoOBOAHNKOBBLIX TENEBU30-
poB YCT-61-1 (YCT-62-1). Ans ynyuwe-
HWS XapakTEPUCTMK CBA3N TpaHchopMa-
TOPOB MCNOMbB3YOTCH ABE rpynnbl 06Mo-
Tok (20 B 1 33 B). llamna HL1 npeaHas-
HavyeHa AN MHAMKALMW BKIIOYEHUS npe-
obpasoBaTtens B CETh.

Mpn nogkntwoueHun Harpysku 40 Br
HanpshkeHWe Ha BbixOAe YCTPOWCTBA
npumepHo Ha 10% mewHbile BXOAHOro
HanpshkeHus, ogHako B BONblLMHCTBE
Cny4Yaes 3TO BMonHe noaxoaut. KpaTtkos-
peMeHHO kK JaHHOMY NpeobpasoBaTtento
MOXHO MOAKITHOUNTE HArpy3ky MOLLHOC-
Tbto A0 75 BT, uto B GONbLIWMHCTBE Cy-
YyaeB JOCTATOYHO ANS peMOHTa W Hanagd-
KM pa3Hoob6pasHbiX UMMYTbCHBLIX MCTOM-
HWKOB MUTAHWSA, TUPUCTOPHBIX peryns-
TOPOB MOLLIHOCTW U APYTNX aHaNOrMyHbIX
ycrpoictB ¢ BectpaHcdopmaTopHbiM
NMUTaHNEM.

Brnonxe onpaBgaHo NoAKNtoYeHne K
YCTPOUCTBY W CETEBLIX MNASNLHUKOB Ha
220 B (16...40 Br).

YKka3aHHble Ha puc.2 TpaHcgopmaTo-
pbl UMET 3KPaHUPYOL Y0 0BMOTKY
(BbIBOA 0), KOTOPYIO NPKU HEOBXOANMOC-
TW 3aWMTbl MUTAEMOro ycTpoucTea ot
CETEBbLIX MOMEX MOXHO UCMONBb30BaTL NO
Ha3xaveHuto. Ecnm MowHOCTL NOaKto-
yaemoi Harpy3sku 6yageT meHbiue 10 Br,
TO MOXHO MCNONbL30OBaThb “TaHgeM” U3
WMPOKO M3BECTHBIX TpaHChOPMaTOpPOB
TBK-110JIM. U ewe oaHO yTOMHEHUE —
xenarenbHO NpUMEeHsTL TpaHcdopma-
TOPbI C KO3hhMLMEeHTOM TpaHchopma-
umu He 6onee 10.

ATPESb |

C.MON3YH,

r.MuHck.

l-l pegnarato 3apsgHoe yCTpOnCTBO
ans Ni-Cd akkymynstopos, obecneun-
BatoLee 3apsa HUKCMPOBaHHbLIM TOKOM
B TeYEeHMe 3aJaHHOro MHTepBana Bpe-
MEHM.

YcTpo#cTBo (puc.1) coCToMT M3 ABYX
6nokoB — 3apsgHoOro u Tanmmepa. 3a-
paaHbI 6nok npeactasnser coboi re-
HepaTop Toka Ha TpaHaucTope VT2. Ne-
peknoyaTens SA1 B ero amutTepe no-
3BONSAET yCTaHaBNMBaTb HEOBX0AUMbBIN;
3apsAaHbIA TOK NEPEKNIOYEHNEM pe3unc-
TopoB (R7...R16). HomMuHanbl atux pe-
3MCTOPOB ANS PA3HOro 3apsaaHoOro Txa
npuBeaeHsl B Tabnuue.

R7 174 6

R8 83,7 12,
RS a7 27
R10 275 36
R14 19,8 50
R12 16,3 60
R13 13 75
R14 10,8 90
R15 8,1 120
R16 6.4 150

Ceetoamoa HL1 B Gazosoi Lenu VT2
agnaeTcs ctabunm3aTopom Hanpsxe-
HUST U OJHOBPEMEHHO WMHONKATOPOM
MoaKntoueHns akkymynatopa. Mpu oT-
KntoMeHHOM akkymynsitope G1 ceetogu-
04 He ropuT, T.K. BECb TOK NPOXOAUT Ye-
pe3 OTKpbIThI Nepexoq 6asa-amuTTep
VT2 U 3MUTTEPHbBIA pe3ncTop. 3T yoob-
HO ANS MHAMKALWUW HAOEXHOCTW KOHTaK-
Ta aKKyMynsaTopa B YCTPOACTBE.

Bbnok Tanmepa obecneumBaer Heob-
XOOUMYI0 ANst 3apsaKy BblOEPXKKY Bpeme-
Hu. Ha yacoson mukpocxeme DD1 cobpaq
reHepaTop ceKyHaHbIX MMMyNbLCOB. Cyet-
ymkm DD2 n DD3 obecneunBatot cymmap-
Hyt0 Bblaepxky 50176 ¢ (134 56 M 16 c).
Moka Ha Buixoae DD3 (BbiBOA 6) HU3KNIA
ypOBeHb, TpaHauctop VT1 3aKphiT, #
NpoMCXOAMT 3apsa akkymynsTopa. foc-
ne cpabaTbiBaHUS TalMepa BbICOKMIA
ypoBeHb Ha Bbixoge DD3 oTkpuiBaer
VT1, n oH wyHTtnpyetr HL1, oTkmovass
reHepaTop TOKa M npekpauias 3apag.
OQHOBpPEMEHHO BbICOKWA YPOBEHb MM0-
paercs Ha Bxog copoca DD1 n octaHas-




a2 |
3APSIL

JHOE YCTPOWUCTBC

V01 '
| - ‘+
oy ! l 002 K551;1 003 K5614EB Elj
327681y OD1 KIT6HES (Bpoc 48 1o el % | 470w
2 g A oT - VD2 == 33 %258
L] M 5 B
20— VO3 %
o |1 il X
25 5 1c 2 V4 1
M SIS N 20 [2 Pt Bl
0 "'—‘i —;'G—‘L QRS
Ré 10x
0A1
KP1L2EH8A +228 {Bea axxymynsimopa} v01...VO&
A KAs22
R7 T~ 470
'y In 5 1x b X258 VOS...V09
{ []RS RB KA208
——{ _1—9 ™
10k
p . KTB0% R0 @S
KT3%5 ; - ' -178 ~2208
/ 4
(S HLY s :
ARO7E  SAT L= R
[E] _I_ ——T —sa
fuc. 1 T
P
Puc. 2 Ty /
BbIB. 15 DD2 J—U—U— .l l_‘ LJ
#
BbIB. 1 DD2 J L l I l l J 1 l 1 l l L __! L__.—__.
BbIB. 2 DD2 —L______
Bbis. 14 DD3 | L L U 7_!
1 2 3 4 . 7
l 8192¢ |
F ]
- l 1024 ¢
BbIB. 6 DD3 L 1 1 i l ot
X 01 2 3 4 . ‘7
A
8192¢ x 6+1024 ¢=50176 ¢ =13 4. 56 MuH. 16 ¢ :
T sB1 ——— nueaert cyet. Cnegytownia LIMKN 3apsiga
220 B NpoOU3BOANTCS NOCNE HAXKATUSA KHOMKU

3lE

S 4

.
T
an

Puc. 3

SB1. BpemenHble gnarpamMmbt pabotbl
TanMepa NoKa3aHbl Ha pmc.2.

bnok Taiimepa 1 6a3oBas Lenb reHe-
paTopa ToKa NUTaTCH OT UHTEerpans-
Horo crabunuaaropa DA1. OnemeHThl
VD11 C3 obecneumBatoT XpaHeHNe NH-
cdhopmaumm B CHETYMKE B Cny4ae kpar-
KOBPEMEHHOro NponagaHus Hanpske-
HUS CeTU.

YcTponcTBO cobpaHo Ha nevyaTHoun
nnarte, YepTex KOTOpOW NpuBeaeH Ha
puc.3. VT2 ycranoBnex Ha Hebonbiwion
paguatop (antoMUHUEBYIO RNACTUHKY
65x35 Mm).

EBnHewnu wo wafkhHey
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TaHuyyem om numaHust

A.NETPOB,

r.Morunes.

Kak BugHo n3 tabn.5 (“PM” N3/02,
C.15), npegensHO gonycrumas remne-
patypa nepexofa ty max AN repmanme-
BbiX TPAH3NCTOPOB cocTasnseT 85°C, a
ans Kpemumesblx — 125...200°C. Mpu
3TOM MaKCMManbHO 4oNyCTMMAs NocTo-
SIHHO paccenBaemast MOLHOCTb Pray
npuBegexHa Npu Temneparype Kopnyca
npubopa to. B TY Ha npubop, kak npa-
BWITO, YKA3blBAETCH CHUXEHUE MAKCK-
ManbHO AONYCTMMON paccenBaemon
MOLLHOCTM NpuBopa Npu yBENUHEHUN
TeMnepaTtypsl OKpyxXatowen cpeabt OT
25 no 100°C.

Hanpumep, anst Tpaxsauctopa K7814
pAccenBaemast MOLLIHOCTb JIMHENHO CHM-
xaetcst Ha 0,01 Br/rpan 6es tennootso-
nauua 0,1 Br/rpag c TennooTBogoM; Ans
Tpanancropos KT825 — 0,008 Br/rpag
6e3 Tennooteoaa un 0,24 Br/rpag c ten-
noorsogom; anst KT818 B metannuuec-
kom kopnyce — 0,008 Br/rpag 6es ten-
nooteoga v 0,32 Br/rpag ¢ TennooTeo-
gom; anst KT818 B nnactMaccoBOM KOp-
nyce — 0,015 Br/rpag 6e3 Tennootso-
gawn 0,6 Br/rpag c TENNOOTBOAOM.

Jdonyctumas pacceumBaemast MOL-
HocTb TpaHancTopa KT818 onpegensiet-
cst TaK:

150 - tyq
= CTENnooTBOOOM;
max1 125 Al
150 -t
naxd = T M Bes TennooTeoga.
416

B obwem cnyyae npu temneparype
Kopnyca tyq, NpeBbiLatoLen ty,, Aonyc-
TUMYIO pACCEeMBAEMYIO MOLLIHOCTbL ONpe-
gensiot no hopmyne:

tnmax - tK1
Pmax1 = R . (9)
nK

Honyctumas Temneparypa pagnaro-
pa t, max NPV TENNOBOM COMPOTMBIE-
HWUM Nepexoa-paanatop Ry, pasxa:

tp max = tn max - Pmax1"Rnp =

= th max - Pmax1 (Rnx * Ryp)- (10)

Mpu BEIGOPE MOLLHLIX TPAH3UCTOPOB
HEOBX0AMMO TaKKE YyYUTLIBATb, YTO C
HarpeBoM Nepexosa, KpOMe CHUKEHUA
paccenBaeMoi MOLLIHOCTU, YMEHbLLAET-
csl Takke 4ONYCTMMOE HanpshkeHne Kon-
nektop-amMutTep Uys. Tak, Hanpumep,
npu Harpese TpaxsucTopa 218256 ao
100°C ero gonycTMmoe Hanpshkeuune
yMeubluaertcst ¢ 80 go 65 B.

ANPETTb

TEMNOBOU PACYET

(MpoaonxeHue. Hayano B N3/02)

KOHBEKLUUA

KonnuecTBo TennoTy!, nepegaBaemoi
33 CYET eCTECTBEHHOH KOHBEKLMK, On-
peaensieTcst 3akoHOM HbtoToHa:

Pe=1,16- 0" S(t - ), (11)

rae o, — Ko3dumeHT Tennoobmena

MeXy NOBEPXHOCTLIO U

okpyxatowien cpeaoi, Br/m2rpag;

t — TemnepaTtypa NOBEPXHOCTU;

t. — TemnepaTypa oKpyxatoLen

cpenl;

S — nnowagb NOBEPXHOCTH, M.

Kak BngHo 13 copmynbl, YBENMYNTD
3t EKTMBHOCTb TENNOOTAAYM pagnarTo-
pa MOXHO B OCHOBHOM 38 CueT YBEnu-
YeHus Nnowaan ero NoOBepxHoOCcTM S, a
3TOro0, B CBOIO O4EPEab, MOXHO 0BUTL-
cst yBenuueHneMm obvema paguaropa
UMM ONTUMU3ALMENA KOHCTPYKUUK, T.€.
ONTUMANbHBIMU COOTHOWEHUAMW NO
TONUMHAM OCHOBaHMWI U pebep (WTbipen
n T.N.), Wwarom mexay pebpamu, BLICO-
Toi pebep, hopMoit X NONEPEHHOTO Ce-
yenus 1 T.n. MMaBHbi NapameTp pagu-
aTopa, CBS3aHHbIN C ero paccenBatoLLeit
CNOCcOBHOCTLIO — ero 06bem.
3HaueHne o, 3aBUCUT OT BONbLLIOIO

KonunyecTsa hakTopos. B 3aBMCMMOCTH
0T xapakTepa ABUXEHUs TeNNoHocuTe-
nsi, pas’nM4aloT HECKOJIbKO PEeXUMOB
Tennoobmena. MNMNeHOMHbIA PEXUM Xa-
pakTepeH Ans Ten C NNaBHbIMK 04YepTa-
HUAMW NpK HeBoNbLIMX TeMNEepaTypPHbIX
nepenagax. [1pn 3TOM y NOBEPXHOCTU
0b6pasyeTcs NOMTU HENOABMKHAS NNEH-
Ka HarpeToro TENNOHOCUTENS, U Tenno-
06MeH NpoNCXoauT 3a CHET TENNONPO-
BoAHOCTM W paguauun. bonee nHren-
CUBHbIM TENNOOOMEH MMEET MECTO NpU
NamMUHAPHOM U NOKOHOOBPAa3HOM ABK-
XEHUN TennoHocuTens, n Makcumanb-
HbIl — NPU BUXPEBOM, KOTOPLIN UMEET
MECTO NpU NPUHYANTENBHOM OXNaXAe-
HUW C NOMOLLIbIO BEHTUNATOPA.

TENNOBOE U3NYYEHUE

Bcsikoe HarpeToe Teno oTaaeT 4acTb
BblJE€NEeHHOR B HEM TennoTol B BUAE
3MEKTPOMAarHUTHOrO U3MNyyeHust, KoTo-
pOE 3aBMCMT OT U3aNyyaTenbHoM cnocob-
HOCTM NOBEPXHOCTU, €€ Nnowaan u pas-
HOCTW 4YeTBepTbIX cTeneHe abconioT-
HbIX TeMnepatyp (3akoH Credbana-bonb-
umana). Ecnv oHO OKpyXeHO ApYTvMU
Tenamu, KoTopble He sBnsiotcs abco-
MIOTHO YEPHBIMK, TO YACTh NOMyYaEMOWn

MU TENNOBOI 3Heprun oTpaxaercs. B
3aBMCMMOCTW OT KOHdUrypaumm n pas-
MEPOB TEeN, YaCTb OTPAKEHHON SHEPTUM
nonagaeT 06paTtHO HAa TEeNnouany4ato-
Liee Teno. Takomn NpoLecc MOXeT NOBTO-
PSATLCSH MHOTOKPATHO.

MowHoCTb, 0OTAaBaemast 3a CHeET Nny-
YNCTOW SHEPIUU:

t te

4 4
Pn=£,CeS (%) _(ﬁa] (B1), (12)

\

roe €, — NpuBeaeHHbIR KO3DMUUMEHT
YEPHOTHI; 3
Co = 5,67 Br/mMZ-rpag* —
KO3DULINEHT U3NYHEHUS
abCcontoTHO YEpHOro TENa; N2
S — noLLAaaE NOBEPXHOCTY Tena, M,
t-—Temnepatypa Harpetoro Tena, °K;
t, — TemnepaTypa OKpyXaroLen
cpeabl, °K.

Ko3dhhUUMEHT €4 3aBUCUT OT OTHICK-
TEMNbLHON CTENEHWN YEePHOThI € TENNON3-
MyyatoLLMX M OKpYXatoLWmnx Ten, a Tak-
Xe OT UX Koxdurypauum n pasmepoe”
3Ha4eHNst OTHOCUTENBHOMW CTENEHN Yep-
HOTH! € ANSA HEKOTOPBIX NOBEPXHOCTEN

Tabn. 6
MOoAMPOBAHHBIA anoMUHWA 0,05
ANIOMWHMEBAS Kpacka 0,25...0867
AHOMPOBAHHBI N arOMUHMIA 0,7..09
MacnsiHan kpacka (mwo6oro tiesTa) | 0,89...0,96
S o oT

npveedeHsl B Tabn.6.

Ha npakTuke 4acTo MMEET MECTO Chy-
yam, Koraa nyyYncTbin Tennoobmer nder
MeXxay OBymst NnockonapannensHbiMi
nnactTuHamu (Hanpumep, Mexay nnac-
TUHAMU paaMaTopa C Ko3hpuumeHTamm
€11 €2). B aTOM cnyyae €, = gq€2. [o-
aTomy Gnusko pacnonoxexHsie pebpa
TennooTeogda nMeroT Hebonblyto 3g-
hEKTMBHYIO NOBEPXHOCTL TENNOOTBOAA,
T.K. 3KpaAHUPYIOT Apyr Apyra.

PAOQUATOPbDI

OTBOA TENNA OT MOLUHbLIX NOMYNPOo-
BOOHMKOBbLIX NPUBOPOB MOXET OCyLLe-
CTBNATLCH Pa3nNUyHbiMM cnocobamu:
NOrnoLeHNnemM Tenna MacCUBHbLIM KOT
NycOM annapaTtypbl, OXNaXAEeHWEM C
NOMOLLBIO CNEeluanbHbiX XUAKAUX UMK
razoobpasHbix TENNOHOCUTENEN, A Tak-
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Xe € MoMOoWbI0 paanaTopos, ocylye-
CTBNAOWMX TENIIOOOMEH C OKpyXato-
theh cpenoh — 06buHO Bo3ayxoMm. Pa-
AvnaTopaMu Has3bIiBaOT yCTpPOUCTBA,
npefHasHayeHHble 4Ns 0TBoAa Tenso-
Thi OT NONYNPOBOAHNKOBLIX MPUMBOPOB B
oKpyXatolee NpoCTPaHCTBO C UENbio
noaaepXaHusa TeMnepaTypbl nepexoga
He BbiWwe gonyctumon. MuHuMmanesHoe
TEMIOBOE CONPOTUBIIEHNE UMEIOT Paau-
aTopbl M3 MaTepuana ¢ xopowen Ten-
FIONPOBOAHOCTHIO Y UMEIOLME MOHONNT-
HYI0 KOHCTpykuuio. Ytobbl TennoBas
3HEeprys, oTaasaemas paanaTopoM B OK-
pyXatolLiee NPoOCTPaHCTBO, He yXyaLia-
na ycnosua pabothl Apyrux OP3, pa-
ONaTopbi KenavenbHo pa3MellaTth BHE
Koprnyca, T.e. Ha ero Hapy>XHoO#N CTEeHKe.
, HanBonee npoctbie paguatops npea-
CTaBNAOT COBOY NNACTUHbLI U3 INCTOBO-
ro afioMuHUA (IOparnioMuHns), a Tak-
KEYOTPE3KN antoMuHneBoro npodwns
(yronka, wseennepa v 1.n.). Npoctenwne
nnacTuHyaTble pagvMaTopbl A0BOMBHO
rpoMo3aku u Heyao6bHel B CNonbL3o8sa-
Hu: OBbIYHO MX NPUMEHSAIOT NPW YCro-
Buv¥S<200 cM?, T.e. CO CTOPOHOW He
6onee 150 mMm. MNpu HeobxogumocTy
paccesaHus 3HauMTENbHbIX MOLHOCTEN
VICNonNb3yoT paguatopsl bonee crnox-
HoW hOpPMbl — OQHOCTOPOHHUNE ¥ ABY-
CTOPOHHWE pebpucTbie, UroNL4aTo-WTbi-
pesble v Apyrve. [Ins MenkocepuiHoro
npowssofAcTea yaobHo usrotasnueath
paanaTopbl, UCNOMb3YA PasNNYHbLIA Npo-
kaTt pebpuctoro npoduns.

[ns MaccoBsoro Npon3BoACTBa, B CO-
oTtBetcTBuu ¢ OCT4 [0.865.000, BbI-
NyCKatoTCA UroNb4aTo-WTbipeBbie, kak
OHOCTOPOHHUE, TaK W ABYCTOPOHHUWE
pagnaTopbl C KpenyeHneM 3a nanku
unu 3a ocHosaHune. MaTtepuan pagva-
Topos — Af12 nin A9, nokpbitne —
AH.Okc.xp, Xum.Okc.doc unu amans
N®-115 (yepHas, npuBeneHHbIN KO3g-
dumeHT YepHoTHI £, = 0,85). Yalue Bce-
ro B ka4ecTBe N301MpYIoLWEen Npoknaa-
KM MCNOMb3ylT Cnogy TONWWHOW
0,025...0,05 MM unn TpnaueTtaTtHyo
nnexky TonwuHon 0,07 mm.

Haunbonbwan achdhekTMBHOCTL Ten-
nootBoAa AocTUraeTcsa Npu cobnroae-
HWUU cnefyOWUX YCNOBUNA:

- MMHVUMAILHO BO3MOXHOE TENNOBOE
COMPOTUBNEHNE B MECTE KOHTaKTa wuc-
TOYHUKaA Tenna (Hanpumep, Kopnyca
TpaH3ucTopa) c paavaTopom, ans Yero
coeauHsaeMble MOBEPXHOCTU AOSMKHbI
6biTb NIOCKUMU 1 FNAAKUMK, a NNowasb
~OHTaKTa AOoMmKHa OblTb MakCcUMarnsHo
Bo3MOXHOW. CBepneHue B paaunatope
obuero Ana Bcex BbIBOAOB TPAH3NCTO-
pa oTBepCcTUs He AonyckaeTcs. Ilog kax-

[bl¥l BbIBOA AOMKHBI BbiTh Npocaepne-
Hbl OTAEeNbHbIe OTBEPCTUA, NPUYEM BO3-
MOXXHO MEHbLLIEND inamMeTpa;

- MaKCUMasbHO BO3MOXHOE OTHOLe-

Hve nnowaav NoBepxXHOCTY paguaTopa
K 06bemy;

- MVUHUManbHOE TEMIOBOE COMPOTYB-
NneHne paguaTopa (8 3Ha4YNTENBHONW CTe-
NeHW 3aBUCUT OT KOHCTPYKUWY 1 cTene-
H¥ YepHOTbLI). YepHeHwe paguaTopos n3
amoOMUHWSA Y ero CrNilaBoB METOLAOM aHo-
ONPOBaHUA yMeHblLaeT TeNnnoBoe co-
NpoTNBNeHne paanaTopoB NPMMEPHO Ha
15...20% no cpaBHeHNO C HeYepPHEHbI-
Mu;

- Ans obecneyeHua TeNNOBON UHep-
LUMOHHOCTKN, paanaTtop Jo/keH ObiThb
[OCTaTOYHO MACCUBHbBIM B MECTE Kpen-
nexusa npubopa.

3asvcuMocTb TEMNepaTypbl Nepexo-
Aa nonynposoaHukosoro npubopa ot
TENOBOro CONPOTUBIIEHNA paanatopa
BblpaxaeTcs (hopMynomn:

R
t, = tC+PT[-—g° +Rp +R,(p] (°c), (13)

roe Ryc— Tennosoe conpotusrieHne
pagwnartop-cpeaa, rpaz/Br;
6 — cpeHu ko3 NUNEHT
HEpPaBHOMEPHOCTY pacnpeaeneHus
TeMrnepartypbl N0 paguwaTopy;
R« — Tennosoe conpotusneHne
MeXy KONNeKTOPHLIM NEPEXOAOM ¥
kopnycom npubopa (3agaetca 8
TY), rpaa/Br;
R, — Tennosoe conpoTusnexve
KOHTaKTa (Kopnyc — paaunartop),
rpag/Br.

MuHuMansHoe conpoTueneHne B Me-
CTe KOHTaKTa [JOCTUraeTCcsa COOTBETCTBY-
1oLen MexaHuyeckon ob6paboTkon noca-
[OYHOIO MECTA, a Takke NpUMeHeHNEM
nactbt KNT-8 unn nonumertuncunokca-
HOBOW XWAKOCTY € BA3KOCTbIO oT 200 go
1000 cns.

Ecnv cxema 1 koHCTpyKUuMsA No3Bons-
10T, cnefyet Npyn HeobxoAMMOCTY n3o-
nMpoBaThb CaMm paanatop OT Waccy us-
nenws, a npubop Kpenutb K paguaTopy
6e3 n3onaunMoHHbIX Npoknagok. Koraa
Ha OfHOM pajvaTope ycTaHaBMMBatoT-
¢ Npubopbl pasHOW MOLWHOCTY, Marno-
MoWHble Npubopsl cnegyet pacnona-
ratb 6rvbke K 0CHOBaHWIO TEMMOOTBOAA,
a MOLLIHbIE MOHTVPOBATb BhiLLE.

Mpu ycTaHOBKE TpaH3ucTOpa Ha pa-
avaTop 6e3 npoknanku u nacTbl TeNno-
Boe conpoTuenexne R, paBHo:

Ryp = 22 (rpag/BT), (14)
K

S

roe S, — nnowafib KOHTAKTHON
MOBEPXHOCTH, CM2,

MpesbileHne TeMnepaTypbl KOpRy-
ca TpaH3ucTopa Haj TemnepaTypow
pajvaTopa B MeCTe yCTaHOBKU:

At=P; - Ryp. (15)

Pac4yeT pagmaropa 13 NNacTUHbI.
MotLHOCTb, paccenBaeMyto NI1IaCTUHOM
TOonuwMHoON d (cm), pasmepamu axb (cm)
1 nowanso S (cM?2) Npu KOHBEKUMOH-
HOM oXNnaxgeHun ¢ 06enx CTOPOH MOX-
HO paccunTaTh Mo NPUBNYkeHHLIM dop-
Mynam [2]

At
16
R, (BT), (16)

rae Rpe — cymmapHoe Tenniosoe conpo-
TUBINEHWe paanaTop-cpeaa, paBHoe:

Phn =

a 2
1+(B)

pe=| =5 R1+R2, (17
2.2
b

R

560
0948

rOPM3OHTAILHOIO PACMONOXEeHs
nnacTuHbl,
476
Ri= (rpaa/BT) — ans
0,948
BEPTUKANBLHOMO PacrnonoxeHns
nnacTuHbi;

0,25
d
Mpna=b Ryc=R1+R2
TonuwmHy nnacTuHel d pekomeHagyeT-

cna BbibupaTth He meHee 1/30...1/40 ee

ANvHbl. ConpoTUBNEHNe KoHTakKTa npu

MCnonb3oBaHNN NacTbl MOXHO MNpu-

HATb Ry = 0,3 rpag/BrT. Mpwn ogHocTO-

pPOHHEM paccesiHuu Tenna pacyetHas

MOLLHOCTb 10IPkHa GbiTb BABoe 6onb-

we; Npyu ropMsoHTanbLHOM MOHTaXe

nnactuHbl — Ha 15...30% Gonblwe, a

B cfyyae 4epHeHuss — Ha 15...20%

MeHbLLE.

PacueT uronbyaro-wrbipeBbix pa-
avatopos. Nronbyato-WwTbipeBble pa-
anaTtopsl no OCT4 N0.865.000 swinyc-
KaloT € Warom Wwiblpen 5, 7 n 3 Mm n
ONnHOW WTbipen 12,5; 15; 20 1 38 mm,
Mpu NpuHYaANTENBHOM OXnaxaeHun
MO>HO UCMOMb30BaTh BCE TUMNLI paau-
aTopoB, NpY ECTECTBEHHOW KOHBEKLUMW
pPEKOMEHAYETCA UCMNOMbL30BaTh pau-
aTopbl C WAroM He MeHee 7 MM, T.K. C
MeHbLWM Warom oHa byaeT 3aTpyaHe-
Ha.

rae

(rpap/BT1) — ANA

R2= (rpag/BT).

(MpoponxeHune cneayert)

BNnHewnu wo waAhnHey
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Aemomamuka eceada rnomMmoxxem

B.BACUIIEHKO,

r.Ceepanosck, flyranckon obn.

(OkoHuaHue. Hayano B N3/02)

Nornyeckuin “0” Ha Bbixoae anemeHTa
DD8.3 noctynaeT Ha nHBepCHbLIN BXO4
nepeHoca CJ aBonyHoro cuetunka DDY,
pa3speluas cueT. Ha cueTHbivt 8xo4 DDY
NOCTYyNaeT 3a4epPXKaHHbIN CUrHarn ¢ Bbl-
xoaa hopmuposartens (puc.2, anopa 4).
3agepxka ocywecTBnaeTcs afneMeHTa-
mu DD8.1, DD8.2, R8, C5 v cocTasna-
eT OKoNo 4 MKC. 3a BpeMs 334epKKu
cunThiBalOTCA AaHHble n3 MN3Y, npouc-
XoAMT CpaBHeHWe KoAoB, W yCcTaHaBnun-
BaeTcA HU3KWA ypoBeHb Ha Bxoae CJ
cuetunka DD9. Mpu cosnagexHnu koaos
cuetunk DDY yBennunsaet cBo¥ noka-
3aHua Ha eauHndy. Ecnu kogel He co-
Branu, 7o Ha BbIXxoAe UuudpoBOro KOM-
napatopa DD5 npucytcTayeT ypoBeHb
noruyeckoro “0”, Ha Bxoge CJ cuetynka
DDS — nornyeckon “1” (4710 3anpelya-
€T CYET), 1 MONOXMUTENbHLIN Nepenag Ha
€ro CHETHOM BXO/€ He BbI3biBAET U3Me-
HEHUA NOKa3aHWA.

C Bbixofia niseptopa DD8.2 curnan
nocTynaeT 1 Ha Bxof copoca R cyeTun-
ka DD2. MNpu nosneHun nornyeckon “1”
Ha Bxofie R cyetuuk DD2 oGHynsaeTcs,
nocrne 4yero OH roToB K NpueMy HOBOW
MMNYNbLCHOW MNOC1ef0BaTeNbHOCTH
(cnegywwen uudpst). MNpu Habope
BOCbMM “NpaBuIbHbIX" UMdP Ha BbiXO-
ne 8 cuetunka DDS (BbiBog 2) nosens-
eTca NnonoXxuTenbHbi nepenag (puc.2,
anopa 6), KOTOPLIA NOCTYMNaeT Ha of-
HoBUBpaTOp, COCTOAWMA U3 TpUrrepa
DD7.2 n anementoB R17, C7. 370T ne-
penag 3anyckaeTt ogHoBubpaTop, U Ha
NPAMOM BbIXOAE TpUrrepa NosBNAETCA
NOMOXUTENbHBIN UMMNYNLC ANUTENBHO-
CTbio OKOMO 2 ¢ (puc.2, amopa 7). 3707
MMNYIbC OTKPBIBAET COCTABHON TPaH3u-
ctop VT2, KoTopbiv NoAKIIoHaeT Ucnos-
HWUTENbHOE YCTPONCTBO (3NeKTpomarHut

BM1) k o6wemy nposogy. Ceetoauos
VD3 nHavumpyeT BKIHOYEeHUE UCMOMHKU-
TenbHoro yctponctaa. OaHoBpEMEeHHO
Ha uHBepcHOM Boixoae Tpwrrepa DD7.2
NosBUTCA OTPULUATENbHbLIA UMMYNLC Ta-
KOV Xe AnuTtensHocTy (puc.2, snopa 8),
13 3afiHero poHTa KOToporo anemMex-
Tt C9, R20 n R21 dopmupyioT nono-
KMUTEMNbHBIA UMMNYNLC AMMTENBHOCTLIO
okono 70 MKc, KoTopbivt Yepes Bydep-
Hbli1 anemedT DD3.4 v avioa VD2 nocty-
naet Ha BxoAbi R cuetunkos DD4 v DDY,
0BHynsa nx. Takum obpa3oM, cxema
yCTaHaBMMBAETCHA B UCXOAHOE COCTOS-
HWe ¥ roToBa K NpueMy ouvepeiHou Ko-
[10BOW KOMBuHauwm,

KOHCTPYKTMBHO 3aMOK BbINOMHEH B
BuAe ABYX MoAynen Ha neyaTHbIX Nna-
Tax v UCMONHUTENBLHOro YCTPONCTBA.
MepBbifi MOAYITb COAEPXUT KNasnartypy
SB1...8B11, Mukpocxemy HomepoHabu-
partens DD1, Bpemssagatowime anemeH-
7ol R1, R2, C1, uenb HayanbHOW ycTa-
HoBku R6, C4, nputarnsatolmn pesmnc-
top R5 u ceeToaunon VD3. OH yctaHas-
NUBAETCA ¢ HAPYXHOW CTOPOHLI ABepn
¥ coeanHeH rubkMMu NpoBofamMu ¢ Apy-
rMM MoZyreM, Ha KOTOPOM ycTaHoBe-
Hbl OCTaNbHbIE AeTanu, KpoMe ucnon-
HWTeNbLHOTO ycTponcTaa. VicnonHurens-
Hoe YCTPOUCTBO npefctasnset cobon
MarioMOLLHbIA 3MIEKTPOMArHUT, KOTOPBIN
He oTTArMBaeT pwrefb 3aMKa, a Nullb
CHUMaeT GITOKMPOBKY.

dparmMeHT NpuMepa NPOWVBKN Koaa
MN3Y npueeneH B Tabnuue. MoxHo npw-
[YMaTb ¥ CBOW KOfibi, TOMBKO NPY 3TOM
HaA0 yunTLIBaTh, YTO Habpaemon und-
pe “0” (Nnpu 3ToM Mukpocxema DD 1 BbI-
naet 10 uMnNynbcoB) COOTBETCTBYET KOA
A (1010) N3Y. OgHa cTpoKa NUCTHUHIa
COOTBETCTBYET OfjHOMY koay. CobcTBeH-

ANPETTb

HO Ko HauuHaetca ¢ aapecos 01, 11,
21, 31 v 1.4., 3aKaHYMBaEeTCA Ha aape-
cax 08, 18, 28, 38 n 1. 4. Crapwui ne-
nyGant sayeek NamaTu He UCNomnb3yeT-
¢f1, NO3TOMY TaM MOXHO OCTaBuTb Koj
F (8 mukpocxeme KP556PTS B nexon-
HOM COCTOSiHUM “3aWnTbl” norvyeckune
“17). Takum 06pa3oM, nepBas cTpoKa
nMcTUHra  cooTBeTCcTBYeT  Koay
23715580.

Bxozibl HEUCNOBL3YEMbIX NTOrMYECKNX
3NEMEHTOB COeANHEHDI C “+” NCTOYHWKA
nutanus. KodgeHcatopet C10...C12 —
B6nokuposoyHbie. [N yBENNYEHNUs cek-
PETHOCTYW 3aMKa MOXHO YBENUUUTH HNUC-
no undp Koga. [Ans avoro Heobxoawn-
MO BbixoAbl cyetunka DDY nogkmnio-
YuTb K BXxofiaM aneMeHTa 44, a Bbixoq
nocnefHero NOAKMOYUTb K CHETHOMY
Bxogy Tpurrepa DD7.2. Mpu 3T0M MOX-
HO MCNOMbL30BaTh MUKpocxemMy 546J1A8
(2 anemenTa 4U-HE), Bkntoums ee BT0-
poi 3neMeHT uHsepTopoM (puc.3). B
3TOM cyyae BbIXOAHOW OHOBNUBpaTop
3anyckaetca nocne 15-ro coBnageHua.

B kayecTBe MUCTOYHMKA MUTAHWUT UC-

~

Dnsg Puc. 3

72

D10.1 3010.2

D
2
3
[}
5

[ X

x Bubady 11
007.2

NoNb3yroTCA 4 ranbBaHNYECKNX areMeH-
7a ¢ obwwuM HanpspkeHneM 6 B. Oun
KpensTcsa cranbHon cko6oi ¢ obpaTHow
CTOPOHbI BTOporo Moayns. Pabotocno-
COBHOCTL 3aMKa COXPaHAETCA NPY CHY-
XKEeHWUN HanpskeHus nutadus ao 4,8 B.
PasymeeTcs, MOXHO WCMOMb30BaTh ¥
ceTeBble UCTOYHUKM NMUTaHUA, a B Ka-
YyecTBe UCMONTHUTENBLHOIO YCTPONCTBA
NPUMEHNTL HNU3KOBOINLTHOE pene, Yn-
paBnsaoLLee CONEHOAOM Ha Hanpsixe-
Hue 220 B, OTTArMBatoLLMM pUrenb 38u-
ka. OiHaKko B cllyyae oTCyTCTBUA cete-
BOrO HaMPsHKEHWA AOCTYN B MOMELLEHWE
CTaHEeT HEBO3MOXHbLIM.

B ycTpo#ncTBE UCMOMbL3YHTCA MUKPO-
cxeMbl cepuun 564 (DD2...DDS5,
DD7...DD9Y), KP1008BX10 (DD1),
KP556PT (DD6), TpaH3suctopsl
KT3107K (VT1), KT829A (VT2), pesu-
ctopbl R2...R22 ¢ MOWHOCTbLIO pacce-
aHus 0,125 BT, koHaeHcatopbl KM-5
(C1), KM-6 (C2...C6, C9, C11, C12),
K50-35 (C7, C8, C10), avoab K[A521
(VD1, VD2, VD4), anoa AN1307 (VD3).
B kauecTBe kHonok SB1...SB11 moxvir
MCNONb30BaTh NPaKTUHECKN MOBbIE He-
ukcupyeMble. B aBTOPCKOM BapuaHTe
MCNOMb30BaHbl KHOMKW OT KIlasnaTtypbl
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KoMnbloTepa. B kayecTBe CheMHbIX ne-
pembivek UCMOMb3YITCA NepeMbiyku,
aHanormyHble NCNosib3yeMbIM B KOMMb-
IoTepHbIX Ntatax. Bnarogapsa atomy koa
3aMKa MOXHO M3MEHUTb 32 HECKOIIbKO
cekyHa. BMecTto Mukpocxem cepun 564
MOXHO UCMNOMb30BaTh MUKPOCXEMBI CE-
pun 561, oiHaKo Npu 3TOM yBenuyaTca
rabapvTbl BTOPOro Moayns, u notpedy-
€TCA U3MEeHeHWe TOMNoorMM neYyatTHown
nnavtbl. B kauecTae 3n1eMeHTOB NUTaHWA
nyyuwe Ucnosb30BaTh WENOYHbIE ralb-
BaHuyeckue aneMeHT. YepTtex nevar-
HOW NnaTbl NEPBOro Moayns npuseaeH
Ha puc.4, pacnonoxeHne aetanen Ha
nnate — Ha puc.5, pacnonoxexne fe-
Tanen BTOPOro Mogyna — Ha puc.6, a
YepTex nnatbi — Ha puc.7.

NutepaTypa

1. N.Peabknd. Mogyns ynpasneHuns
3rnekTpunyeckuMm samkom. — Pagawuo,
2000, N7.

2. b.Muxannos. BnemMeHTbl NUTaHUA
6biToBo annapatypul. — Paauo, 2000,
N9.

3. MHTerpanbHble MUKpocxeMbl. Muk-
pocxembt Ansa TenedoHnn. Bouinyck 1. —
M.: IOAO3KA, 1994.

4. buptokos C.A. Lindposbie ycTpont-
cTBa Ha KMOI uHTerpanbHbix MUKpo-
cxemax. — M.: Paauwo v ceasb, 1990.

5. MukpocxeMbl uHTerpanbHbie. Ce-
pus 564. — PykoBOACTBO NO npUMeHe-
Huio OCT M340.907-80.

~
BO3BPALLAACHL K HANEHATAHHOMY

B cratbe B.BpyckuHa “AsTomat
ANsi OTKaYKW BOAbI” [aHa cXxema ycT-
pocTBa Ans oTkayku BoAbl. MHoto 15
net Hasag 6binu cobpatb 6onee npo-
crbie cxembl. OHn o cux nop paboTa-
0T B BOAOHANOPHbIX BawHax, KaHanun-
3aUMOHHBIX HACOCHbLIX CTaHUuuax, u
KOHTPONMPYIOT YpOBEHb BOAbI B NOA-
Banax.

Ona cbopkn gaHHOro yctpowcTtsa
HYXHbi: TPaHCchopMaTop CO BTOPUYHON
obmoTKoN Ha 24 B, mobon BuiNpAMu-
TenbHbI MOCTUK, pene ¢ pabounM Ha-
npsXxeHneM 24 B ¢ ABYMA HOpMarbHO
pa3oMKHyTbiMW KOHTakTamun K1.1 n
K1.2. Ecnv ycTpOUCTBO NpUMEHAETCA
AR KOHTPOMA YPOBHSA BOAbl B BOJO-
HanopHov BawiHe, MCNOMb3yeTca HOp-
MallbHO 3aMKHYThI KOHTakT K1.1.

OnekTpoabl BepxHero (BY) v HkHe-
ro (HY) ypoBHs xenatensHo caenatb

(“PN”, N5/01, C.19)

M3 HEPXABEWKYN, @ K HYUXHUM KOHLIaM
3N1EKTPOA0B NPUBApPUTL NTACTUHKYN U3
HepXaBeWkn pasmepamu 50x50 Mm.
O0wnin 3nekTpo onyckaeTca HWxe
HWXKHEero 3NeKkTpoaa » pacnonaraeTcs
psifoM ¢ anektpogamu BY n HY. Ecnn
€MKOCTb MeTasimyeckas, oHa coean-
HAeTcA ¢ o6WMM NPOBOAOM N CaMa
CNyXuT 3nekTpodoM. B atom cnydae
anektpoabl BY 1 HY MoHTUpYIOTCA Kak
MOXHO BrvbKe K CTEHKE eMKOCTY.
Cxema paboTaeT crneayowmm obpa-
3oM. lMpu kacaHnn ypoBHA BOAbI |
anekTpoaa BY cpabatwiBaeT pene K1.
3ameuikaloTcs koHTakTbt K1.1 1 K1.2.
KoHrtakt K1.1 Bkntoyaet ogHopasHbin
HacoC Ny kaTywky nyckavens. Mpw
“oTpblBe” BOAbI OT aneKkTpofa BY pene
K1 octaeTcs BKIMOYEHHBIM, MOCKOSIb-
Ky KaTylika pene 3amkHyTa Ha obwuni
nNpoBof Yepes KoHTakTbl K1.2 1 anekT-
poa HY. Mpu “oTpLiBe” BoAb!

FU1 0,25A K12 ot anektpoaa HY pene K1
= ) obecTounBaeTca 1 KOHTaKTa-
EmMkocmb
K1.1 mn K1.1 BbIKITlOYaeT Hacoc.
1>+ sy
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BO3BPALIAACH K HANEYATAHHOMY

ABTOMAT

(“PI” N5/01,C.19)

ansAa OTKAYKU BOObl
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B ctaTtke 6bin onucad asTomar
ana otkayku sBogbl. Mo npocbbam um-
TaTenew s nepeBen CXemy Knioye-
BOro yCTPOWCTBA HAa COBPEMEHHbIE
KpeMHueBbie p-n-p TpaH3nCTOPbI.
Kakux-nubo cywecTBeHHbIX name-
HEHWA B CXeMe He Mpou3oLlno.
Bbinu ckoppekTupoBaHbl HOMUHA-
bl HEKOTOPbIX PE3NCTOPOB.

Tak kak HOBble TUMNbl TPAaH3NCTO-
poB UMetOT 3HauuTenbHo Gonee
BbiCOKNe KoaddhuumeHTol ycune-
Hus Ber NO CpaBHEHIO Co CTapbi-
MW repMaHueBbiMU, NMOCTOAHHbIN
peanctop R5 B gopaboTaHHon Cxe-
Me 3ameHeH noAcTpoeyHbiM. C ero

~oMoLbO CredyeT yCTaHoBUTB pe-
XKUMbI HacbiWeHna TpaHaucTopa
VT1 v otceukn VT2,

IMpn aTOM 3aMbikaHue 3nNeKkTpo-
[0B flaTuynka BOLOW [O/MKHO Bbl3bl-
BaTb nepebpocC pereHepaTMBHON
CXeMbl B NPOTWBOMOMOXHOE COCTO-
aHne (VT1 — 3zanept, VT2 — oT-
KpbIT), @ pa3MbikaHne KOHTaKToB
BO3BpallaeT KoYy B UCXoQHOE CO-
crosHue. KoHgeHcatop C1 obGecne-
umBaeT popCupoBaHHOE 3anNnpaHune
TpaHauctopa VT2 npu nogadye nuta-
Hus. Taknm obpasom, cxema yHk-

7 UMOHMPYET aHaNorn4Ho Tpurrepy

LmuntTa, a TpaHauctop VT2, pabo-

TatoWmi B KIHHOUEBOM PEXNME, HE HYX-
faeTca B paguartope.

HanpsxeHne nuTaHus, ykasanHoe
Ha cxeMe, MOXeT BbiTb MU3MEHEHO B 3a-
BUCUMOCTY OT MpUMEHAEMOIO pene v
MMeerocss 8 HannuMn ceTesoro
TpaHccopmMaTopa. B aTom cnyyae no-
TpebyeTcs yTouHeHne HOMUHANOoB pe-
3ucTopoB. Ipy HannUMM KpeMHueBbIX
TpaH3ucTopoB NPOBOAMMOCTY N-p-N,
Heob6xoaMMO M3MEeHUTb NONAPHOCTL
BK/IOYEHNA 3M1EKTPONUTUYECKUX KOH-
[eHCcaTopoB 1 noasaTb HaMNpsPKeHne
nuTaHua TaKKke B 06paTHOW NONAPHO-
cTH.

Oatuukun yposHs ynobHo obbeaun-
HUTb B OOHY XECTKYIO KOHCTPYKUnto. 5
MCNonb3oBasn NONIOCKY reTuHakca
(MOXHO B3ATb MeTanIM4eckylo nosmo-
Cy Wnn yronok), Ha KoTopown ykpenun
OVaneKkTpuyeckne NAaHku ¢ nenecr-
kamu. B flaHHOW KOHCTpyKuun pac-
cTosHne Mexay gaTynkamy cocrTasu-
no 30 cm.

INnaHka nogBelLnBaeTCa Tak, yTobbl
OHa He Kacanacb Hacoca W CTeHOK
6o4ku. Kak yxe ynomuHanocCb B cTa-
Tbe, AaTuvK HUXHEro ypoBHA [OMKeH
6biTb HEMHOrO Bbille BCACLIBAOLWIENO
OTBEPCTUS Hacoca, a BEPXHUA — OKO-
10 Kpas HaKonuTernbHOW eMKOCTH.

[ByxroavuHbl onbIT 3KCnyaTaumm

~
subpauunonHoro Hacoca “Pyueek”
nokasan cnegyoulee:

- NpPOV3BOANTENBHOCTEb AaHHOIO
Hacoca (=0,4 M3/4) BronHe gocTa-
TOYHA ANA OTKaYKKN Jaxe Npy UHTEH-
CUBHOM MOCTYMNMEHUN PYHTOBBIX
Boa B nopsan. lNepuoanyHocCTb
BKMioueHna Hacoca secHow 2001 r.
coctasnana 10...15 muH, B TO Bpe-
Mg kak B 2000 rogy aToT nokasatenb
Obi1 paBeH NpUMEPHO 0AHOMY Yacy;

- Bo BpeMs paboTel Hacoca B Boge
obpasyeTcs B3BeCb Necka u Menkux
KaMelKoB, 3abuBatowasa knanad u
nNpuBoAsAWana K BbIXOAY Hacoca u3
cTpos. Ytobbl npegoxpaHunTb Hacoc,
HeobxoaANMO yCTaHOBUTb (OUNLTP,
HagexHo 3aKpbiBaOLWNI BCaChiBato-
wee oTsepctne. Muow 6bina uc-
nonb3osaHa ToHkas MeTannm4yeckas
ceTKa C MenkumMu ssyenkamu, Ho, Be-
pPOATHO, MOXHO MCMOMb30BaTh
nnacrMaccosyto. Kycok ceTkun Ha-
KafbiBaeTcs Ha Topey, Hacoca u 06-
XUMaeTCa BOKpYr BXOAHOro oTBep-
cTusa. CeTka 3akpennaeTcs Ha Wwen-
Ke Hacoca aBTOMOOGUNBbHLIM XOMYy-
ToM “Norma”.

Tak kak npu paboTe Hacoca ero
Kopnyc gomkeH ceobogHo sBubpupo-
BaTb, B NoaBeCcKy HeobxoaMMo BKITIO-
YNUTb aMOPTUINPYIOWMNNA 3NEMEHT
-— OTpe30K MPOYHOW pE3NHOBOU
neHTbl unu xryta. Ewe ogHa pe-
koMeHgauma (noka He nposBepeH-
Has aBTOpPOM) — MNpPOCBEPNUTDL
6onblloe KoNNYeCTBO OTBEPCTUNA B
6oKoBBIX CTeHKkax Bo4vkn wnun Tpy-
6bl, uToObI BOAA nocTynana B Hee
He TONbKO CO fHa, HO ¥ 13 NpoMe-
XYTOUHbBIX CNOEB NOYBbI.

OnucaHHble B CTaTbe Meponpu-
ATUA NO3BOMWUIN MOMHOCTLIO Npe-
[OTBpaTUTL NoaTonneHne noasa-
na rny6uHon 1,5 M 1 nnowanbio
okono 50 M2, XoTs 3eMnsHoi non
oCTaBancsa CbipblM, CIOW BOAbl Ha
HeM oTcyTcTBoBan. B npownble xe,
MeHee CHeXHbie rogbl, mybuxHa 3a-
TONNeHns gocTurana wHorga nony-
MeTpa v Gonee.

3a BpeMs HenpepbiBHOW Kpyro-
CyTo4HOW paboTbl onucaHHoro as-
ToMmaTa B TeyeHue OABYX MECALEB He
Habntoganock HWM 04HOIo OTKasa unm
cbos.

B.BPYCKWUH,

r.Kopones, Mockoscko#n obn.
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C.AGPAMOB,
r.OpeHbypr.

MpeanaraeMoe ycTpoWcTeo npef-
HasHaJYeHo 4NA perynuposku n ctabn-
nm3auuy HanpskeHus n MoXeT npu-
MeHATLCA ANA NnoAfepxaHusa Hanps-
XEeHWs Ha Harpyske (T3Hax v namnax
HakanusaHua) Npu M3MeHsIoLeMcs
CeTEeBOM HaNpspxkeHun.

YCTPONCTBO COCTOUT U3:

- HectabunuanposaHHoro 6noka nu-
TaHus Ha VD1...VD6, R1, R2;

OcHOBHble XapaKTepUCTUKM:
JnanasoH perynmposki

Hanpskenus, B 10::..245
Inanason: crabunusauum
HanpsxeHua, B 10.:.120

N3MeHeHWe HanpsXeHs
Ha Harpy3ke B AnanasoHe
ctabunusauuu, B 2.3

MouHocTs HarpeBatens, kBT, 2

AlPEIb

{“VPUCTOPHBLIN PEMYNSATOP
CO CTABUIU3ALIMEMN

peMeHHbIN pesncTop R10 nogaetca Ha
6a3y TpaHaunctopa VT2. TpaH3ucTop,
OTKpbIBasiCb, CMeUWaEeT HanpshkeHne
Ha amuTTepe VT1 B oTpuuaTenbHyto
CTOpOHY, TEM CaMbiM Npw3akpbiBas
ero. Taknum 06pasom ocyLiecTBRSETCA
cTabummsauusi BbIXOAHOMO Hanpsbke-
HuA. YpoBeHb cTabunusauunn 3asnucut
OT nonoxeHns perynsatopa R4.
HanaxuwBaHue ycTpoucTBa np#

v09.. VD12 A5E

VTk
K315

R13 50

VI VT2 KTHE

Y Y Y
|
HL1 2208 (2kBm)

- CUMUCTOPHOro perynatopa Ha of-
HonepexoaHoM TpaH3ucTope VT3,
BpeMs3afatoilieM koHgeHcatope C1un
pesuctopax R11...R13;

- yeunuTens UMNynbCcos yrnpasneHus
cuMmuctopoM Ha VT4,

- UMNynbcHoro TpaHcdopmatopa T1;

- crnaxwmBsatollero hunerpa VD7-C2;

- y3na obpaTHON cBs3K, CoCTosLe-
rouna T2, VD9...vD12, C3;

- YCTPOWCTBA CpaBHEHNA Ha TpaH3u-
cTopax VT1, VT2.

PaGoTaeT perynatop cnegytowmm
obpasoM. B HayanbHbIl MOMEHT Bpe-
MeHW ceTeBOe HanpskeHue BbiNpsaM-
naetca anoadsiM moctom VD1...VD4,
orpaHu4yuBancb cTabunuTpoHamn
VD5, VD6. Ha Harpyske HanpsbkeHue
oTcyTCcTBYeT, NoaToMy VT2 3akphiT, a
VT1 oTKpbiT — ecnu ABWXKOK peryns-
Topa R4 HaxoaAnTca B HUXKHEM Mo cxe-

M€ MOMOXEeHNN, NN NOMHOCTLIO 3ak-
pbiT — ecnv ABwxok R4 B8 BepxHeM no-
noxeHun.

KongeHcatop C1 HauunHaeT 3aps-
xatbcs. Bpems ero sapsga sasucut oT
cTeneHy oTkpbiTna VT1. Koraa Hapac-
Talwuee HanpskeHvne Ha C1 gocTtura-
eT nopora oTKpbiBaHUS ofgHoNepexos-
Horo TpaHsuctopa VT3, solpabaTeisa-
eTcs MMMynbC, KOTOPbIA, yCUIMBasnCh
no Toky TpaHsucTtopom VT4, yepes nm-
nynbcHbIA TpaHcopmatop T1 oTkpbi-
BaeT cumuctop VS1. TemM camblM npo-
nexoaunT casuvr no base MoMeHTa ero
OTKpblBaHWsl OTHOCUTENBHO Nepexofa
yepes HOfMb CETEBOMO HAMpSHKEHNS.

Hanpsixenne obpaTHOW cBA3N, CHN-
MaeMoe CO BTOpU4HOW 06MOTKM TpaHc-
dopmaTopa T2, BbinpsamMnseTca guoa-
HbIM MocTom VD9...VD12, crnaxusa-
eTcsa koHaeHcatopom C3 u yepes ne-

NpaBuWNbHOM MOHTaXe WM UCNpasBHbIX
getanax ceogntca k noadopy peswc-
Topa R7 no makcuMmymy HanpsixeHusi
Ha Harpyske (perynatop R4 pomkeH
BbITb B HUXHEM nonoxexun) n R10 no
MUHUMYMY HecTabunbHOCTY Hanpsxke-
HWA Ha Harpyske Npv U3MeHeHuun ce-
TeBoro HanpsbkeHua ot 180 go 260 B.
Hetanu. Ocoboe BHUMaHue cneagy-
eT yaemmTb TpaH3ucTopam VT1, VT2
— OHY fomxHbl 6biTb Hanbonee 6nms-
Kn Apyr Apyry no xapakrepucTukam.
OcTanbHble AeTanu He KpUTUYHBDL,
MMnynbcHbIN TpaHcdgopmatop T1 Ha-
MoTaH Ha PeppuToBOM KoMble C pas-
mepamu K20x12x6. O6moTka | conepxuTt
100 BuTKOB Nposoga M3B-2 0,2 mm,
obmorTka It — 60 BMTKOB TOro >ke NPoBO-_
na. B kayectee T2 nogovnet modon cel
TEBOW MOHWKAIOLMIA C HanNpshkeHnem
BTOpu4YHOW 06MOTKM He Bonee 30 B.




A.OUNTMNOBNY,

r.JizepxuHck.

BbIKITIOYATEJb
“MACCDbLI” C

(1 0. 1Mxx1608

Mpeanarato ycoBepLEHCTBOBAHHLIN
no cpasHeHuio ¢ onybnukoBaHHbIM B [1]
BbikMtouaTens “Macchl” (BM). OH coaep- A1,§Pg0,
XUT NYNbT AUCTAaHLWOHHOIO yrpaBneHus & i P-e
(NMAY) Ha UK-nyyax n Talimep oTkove- -Ab T123-320A
HUS MO UCTeYEHUN 5 MUHYT Nocne cHa- (T123-200A)
TWA Harpysku, a Takxxe UMeeT BO3MOX-
HOCTb KOMMYyTauuu LONOMHUTENBHON T
Harpysku, Hanpumep, UeHTpanbHOro 5& —t
3aMKa UIv CUrHanuaaumm. - {
BM cocTtont u3 yetbipex 6nokos n SA1.2 |
NAY. Bnok BM sBnsetcs UeHTpanbHoi — == SAI1 |
s |
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CWUITOBOW YacCTbiO BCEro yCTponcTaa. Ero
~tXeMa npefictaeneHa Ha puc.1. Becb
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P3C-22
(6B)

VT

1 K808
KT803, 21839

(AB) npotekaer yepes avon VD1. Mpwn
o718 Ha HeM nagaet (TepsieTca) HekoTo-
pas yacTb HanpsxeHusa (0,6...0,7 B ana
KpemHuesbix avoaos 1 0,15...0,22 B ana
repMaHueBbIX), U3 4ero crneayet, 4To
30€Th KernatenbHO NPUMEHATL repma- |
HueBbI anof. Tok pa3psina AB npore- |
KaeT yepes MoWHbIA TupucTop VS1, ko- e \ e
TOPbIV OTKpbIBAETCH TpaH3ucTopomM VT,
‘Peanctop R1 cnyXuT 4N orpaHnyeHuns
TOKa, NpoTekaloWero Yyepes ynpasnsio-
Wi aNekTpoa Tupucropa. TpaHaucTop
VT1 oTkpbiBaeTcsa No curHany ynpaene-
HWA NONOXWUTENBHOW NONAPHOCTY, NO-
Hasaemomy c 6noka [1Y.
OpaHoBuBpaTop, BLINOMHEHHBLIN HA
anementax R4..R10; C2, C3; VD2, VD3;
VT3..VT5; K1, cnyxut Ansa Bbik/ouye-
Hua BM 6nokom [1Y (cHaTHe Hanpsixe-
HUS C YNpasnsaioWero anekTpoaa tupu-
CTOpa 3a c4eT 3akpbiBaHua VT1). Bbik-
noyeHue “mMaccbl” BO3MOXHO Takxe ny-
TeM pa3MblkaHua Tymbnepa SA1.
PaGoTaet ogHoBWGpaTop cneayolwmm
o6pa3oM. B ucxogHOM COCTOAHUM TpaH-
3‘I}10Top VT3 3akpuiT, a VT4 — npuoTk-
pLIT (He 4o HacbiweHns). CHATHe Hanps-
KeHus Ha ynpasnsaiowem anekTpoge
Tupuctopa VS1 Bbi3biBaeT nossnexHne
Ha pesucTtope R4 uMnynbca, KOTopbIvA
yepes koHgeHcaTop C2 nocTtynaet Ha
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Puc. 1

6a3y VT4. B ogHoBuBpaTope Bo3HUKa-
et naBnHoobpa3Hbivi Npouecc, Npy Ko-
Topom VT3 n VT4 nonHocTbio oTKpbiBa-
0TCA ([0 HacbileHus). Mpu aToM oka-
3bIBaeTCA OTKPbITLIM ¥ TpaHaucTop VTS5,
KOTopbIv BKoYaeT pene K1, v oHo cBo-
UMW KOHTaKTaMy 3aMblkaeT aHOA 1 Ka-
To4 Tupuctopa VS1 uyepes pesnctop
-R11, 4TO BbLI3LIBAET €ro BLIKIHOUEHYE.
TpaHsuctopbl ogHosubpaTtopa ocTatoT-
Cs OTKPLITEIMW 1O TEX NOp, NOKa He 3a-
psauTca koHgeHcaTop C3, 3apag KoTo-

poro npusoanT k obpaTHOMY NnaBuHOOG-
pa3HoMy npoLieccy. 3To Bbi3biBaeT BblK-
o4YeHune pere n pa3mMblkaHue KoHTakK-
0B K1.1. PaaMblkaHWe KOHTaKTOB Bblk-
noyaeT “mMaccy”, npy 3TOM OTKMoYaeT-
CA OT UCTOYHUKA NUTAHWUA ¥ CaM OfHO-
subpaTop.

MoaBopom emkocTH KoHaeHcaTopa C3
yCcTaHaBnuBaeTcs BpeMs cpabatoiBaHuA
pene K1, a nog6bopom orpaHnynTensHo-
ro pesnctopa R11 — HagexHoe BbIKI10-
yeHue BM npu MakcuManbHOM Toke Ha-

rpysku. ConpotusneHne R11 gonxHo
ObiTb MakcManbHO BO3MOXHBLIM. TpaH-
3uctop VT2 BbiNOMHAET POIlb “TOKOBOFO
3epkarna”, HeobxoauMoro A HopMars-
How paboTbl 6noka Y. MNpw BkntoueHnm
“Macchl” VT2 oTkpblBaetca n nogaet
HanpsxXeHue +12 B Ha 6nok Y. Peanc-
Top R3 noabupatot no HagexHoMy OT-
KpbIBaHWIO TPaH3NCTOpa.

[ns nyywen noMexosalmiLIeHHOCTY B
6nok BM xenaTtenbHO yCTaHOBUTL NO-
Mexonofasnsatowmi ounsTp Ha ctabu-
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JNIMTPOHE N KOHAEHCaTopax, ONMCaHHbiN
B [1]. B cxeMe xenaTenbHO NCMosb3o-
BaThb TMpUCTOpP TabneTo4Horo ucnosnHe-
HWS, KOTOPbIA UMEET Marlble pa3Mepbi ¥
Maccy, 4To no3sonset 6e3 ocobblx ycu-
i cnpaTatb BM 0T NOCTOPOHHWX rNas.
[lna atoro nyywe BCero NoaxoanT Tv-
puctopbl TuNa T123 Ha 1ok 200...320 A.
TUpUCTOpbI 3TON CEpUN — CaMble Ma-
noraGapuTHble U3 BCEX, BbIMYCKAaeMbIX
Hallen NpoMbilLifIeHHOCTLIO. [1ns oTeve-
CTBEHHbIX NerkoBbix aBToMobuUnen Tak-
K€ MOXHO MCNOSb30BaTb TUPUCTOPDI
tuna T133, Tb133, Tb200, Tb250,
TB143-320. TupncCTOpbl HYXHO BbIGW-
paTb C MMHUMaITbHBIM NAZieHNeM Hanps-
XEeHua nNpyu HOMWHANLHOM TOKE, YTO
o4yeHb BaXHO NpW nycke agsuratens
cTtaptepoM. To Xe kacaeTcs v aguofa
VD1, NO3TOMY 51 1 PEKOMEHLYHO MCNOSb-

30BaTb repMaHueBble ONOAbl Ha TOK
35...80 A. VIx KOHKpETHbI BbIDOP 3aBK-
CWT OT TUNa reHepaTopa u emkocTun Ab.

Brnok [1Y A paspaGoTtan B fByx Bapu-
aHTax. [epBblt BapnaHT BLINOMHEH Ha
Mmukpocxeme SAA1293-02 (SAA1293-03)
WM aHanorax 3ToN MUKPOCXEMbI —
KM1506B1 3, KP1506BI"3. BmecTo aaH-
Horo 6roka MoXHO NCNonbL30BaTh CTaH-
[apTHBI MOAYMb CUHTE3aTopa Hanps-
Xenun MCH-405, npumeHsieMoro B Te-
neausopax “SELENA 51CTV-441DW”,
NCKITOUMB U3 HEMO HEHYXHble feTamm ¢
no6asuB cTabunusaTop HanpsXXeHusa Ha
mMukpocxeme DA1. Ho Tak kak CTOMMOCTb
MCH-405 cpaBHuTenbHO BbiCOKa, Ha
Mon Barnag, uenecobpasHee Gnok AY
cobpaTb camomy.

Cxema bGnoka npuBeaeHa Ha puc.2.
OCHOBHbIM EFO Y3ITOM ABNAETCA CNeyy-

VD2
> Ki5218 100G -0

(2.3

TBAZ2BO0
XP1 [ D)
+58 ‘5'5 3 X108 %glrmx
wxod :________.____._____.____12_0_3_.___] Puc. 3

ANPE/b

anuaupoBaHHas mukpocxema DD1. Ko-
MaHbl yNnpasneHus ¢ Bbixoda hotonpu-
eMHuka (pmc.3) yepes pasbem XS1 unm
€ NaHenm ynpasneHus (NCesAoCeHcop-
Hble kHonku SB1...SB3) noctynator Ha
[ekofiep KoMaH[ ynpasneHus, npeg-
cTasnsawmn cobon Mukponpoueccop
CO cneunannanpoBaHHbLIMKU NOpTaMu.
NekoanpoBaHHbie Mukpocxemon DD1
KOMaH[bl yCUIIMBAKTCH COOTBETCTBYIO-
LMK TPAH3UCTOpamM# U NOCTYNAOT Ha
6nok yeunurenen MCNonHNTENbHbIX yC-
TPOWCTB, @ Yyepes pa3beM XS2 KOMMY-
TUpYIOT TpaHaucTop VT1 8 6noke BM
(puc.1). K BeiBogy 1 fekofepa koMaHz
ynpaBneHus NogKMoMeH KBapueBbin
pesoHaTop ZQ1 (puc.2), obecneumsaio-
Wit paboTy BHYTPEHHEID 3aatoLero
reHepaTopa Ha JyactoTe 4 MlTy. )
BuiBoz 4 mukpocxembt DD 1 npeaHas-
HayeH ans cbpoca. Mpu HapacTaHun
Hanpsixenuns (12 B), noctynaiouwert: ¢
koHTakta 11 coeamHutens XS2 yepes
uens 3anepxkv R49-C15, sHaqyane no-
ABNAETCA HanpshkeHue +5 B Ha Bbixofe
crabunuaatopa (Ha Mukpocxeme DA1)
¥ Ha BblBofax nutaHua 2, 40 Mukpoc xe-
mbl DD1. MNpw atom TpaH3uctop VT8
3aKpbiT, a TpaHsucTop VT9 otkpuiT. Ha-
npsxeHne Ha ero konnekrope 6rmasko k
Hymo, 4To obecneunsaeT cbpoc MUKpo-
cxembl DD1. Mpu goctmkennn Hapac-
TaOWMM HaNPSXKEHNEM OT UCTOYHMKA
12 B 3HaveHus +7.5 B oTkpbiBaeTca CTa-
GunmtpoH VD7, cnefioM — TpaH3ncTop
VT8, a VT9 3akpbiBaeTcs, 4T0 NpuBo-
vt k 3apsagy koHaeHcaTopa C16 ao Ha-
npspkenuns nutanua (5 B). 31o Hanps-
KeHWe NocTynaeT Ha BbiBOA4 4 MWUKPO-
cxembt DD1, n npoueccop HaunHaet
paGoTtaTtb B COOTBETCTBUN C Nporpam-
Mo BHyTpeHHero MN3Y.
[ekoavpoBaHue koMaHz, NocTynao-
WX C MaHeny ynpaeneHvs, NpoucxoauT
no nporpamme BHyTpeHHero M3Y mMuk-
pocxembl DD1. Mukponpoueccop ocy:l
LLIECTBMAET CKaHMPOBAHWE KOHTAKTOB
SB1 v SB3, noaxniodeHHbIX K BblBOgam
16 1 22. Mpwu oBHapyXeHNW 3aMKHYTO-
ro KOHTaKTa NpoucxoanT Aekoanposa-
HWE 1 NCMosIHeHWe KoMaHbi B COOTBET-
CTBUN C OYHKUMEN HAXATOW KHOMKK.
MHankauma BKITIOYEHHOIO pexmMma
npoussoauTca uHankatTopamu HL1 u
HL2 B amHamnyeckoM pexume. Katoaw
HL1 » HL2 coeamHeHb ¢ BbiBogamu 21,
22 UMC DD1, a aHoAbl uHAMKaATOpPOB
NOKMNIOUEHbI Yepes KIMoHM Ha TpaH3unc-
Topax VT6 1 VT7 k UCTOHHUKY Hanpshke-
Hua +5 B [IEXK. OHo nony4vaercs Ha Bbl-, -
xope crabunmsatopa DA2, nogkmoHeHHo-
ro K KOHTakTy 2 pasbema XS2 (+12 B
DEX). YnpasneHue TpaH3ucTopamu
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VT6 u VT7 cbecneunsaetca curHanamm
cBbiBogoB 23, 24 MMC DD1. B onpege-
ACHHbLIE MOMEHTbI Ha BbiBogax 14...22
mukpocxeMsl DD1 nossnsoTcs KoOMaH-
[bl B B CEMUCErMEHTHOIC koaa. Cuk-
XPOHHG C NCSABMEHWEM KCa MHOMKaL K
nosiensercsa Bnuskoe K Hyno ynpasns-
toLLlee HanpsKeHNe COCTBETCTBEHHO Ha
BuiBoae 23 nnu 24. MNop Bo3gencTan-
eMm 3TOrc HanpsikeHust oTKpbiBaeTcs
TpaH3ucTop VT7 nnn VT6, n Hanpsaxe-
nHue 5 B [1EX nocrynaert Ha aHof co-
OTBETCTBYIOLWLErc cBeToanoaa. Bpems
CBEYEHWA KaXkaoro ceeToanoaa cocras-
NAET OKOMC 2 MC Npy 4acToTe NoBTope-
Hua umnynscoB 80 u. bnarogapsa nHep-
LIMCHHOCTY 3peHNst, UMNYNbLCHOE CBeve-
H1Ue MHAMKATCPOB BOCMPUHUMAETCA Kak

_HENpepbIBHOE. KHoMku SB1, SB2 nyns-

" 1a ynpasnenua (1Y) v nHankaTopb Uc-
ncnb3yioT obume BuiBogsl. Mpu cnpoce
KidBuaTypbl pabota nHgukaTopos npe-
pLIBAETCA HA KOPOTKOE, He3aMeTHoe ANs
rnasa Bpemsi.

Mpu nepsuuHoOM BKtodeHnn BM Ha-
npsxkenve +5 B [EX Ha BsiBoge 27
obecneunBaeT NUTaHNeE HacTM MUKPG-
cxembi DD1, ynpaensiiowen paboton
Tpurrepa BKIMOHMEHNA/BLIKITIOHEHNS (Bbi-
Bog 5) u nHaukatopos HL1 n HL2.

Mepescag BM 13 gexXypHOrc pexuma
B pabounii OCyLLECTBIISETCA NPY HaXa-
Tun kHonkun SB3 (“BritovieHne u3 agexyp-
Horc pexxuma’”) Y. Mpu 3TOM TpaH3uc-
Top VT 11 oTKpbiBaAETCs, M HanpsXeHue
norwyeckoro “0” noctynaer Ha BbiBog 5
Mukpocxemsl DD 1. BRYTpeHHUA Tpurep
DD1 onpokuabiBaeTcsa, v Ha BbiBoge 5
MUKPCCXEMbI MOSIBMAETCA JTI0rMYECcKni
“0”. To e camce NPCUCXCOUT Npy Ha-
XaTuu Ha KHomku “17..."9" Ha nynbrte
AvCTaHumoHHoro ynpasnenus (MAY).

Mepescq 13 pabouero pexuvma B ae-
KYPHbIY npoucxcavT npu nogasde ¢ NAY
kKoMaHabt “MepeBoag B OeXYpPHbLIA pe-
XuM”. Ha Buisoae 5 UMC DD1 yctanas-
nMBaeTca HanpskeHune nopsaka +5 B.
Tpananctop VT10 oTkpbiBaeTtcs, W Ha-

npsxkenve Ha 6ase VT1 B 6noke BM
(puc.1) ncyesaet (CTaHOBUTCA PaBHbLIM
norundeckomy “0”). BM nepexoaur B ge-
XYPHbIY pexknm. [py 3TOM Ha BbIBOAAX
22...24 DD1 noasnaeTca HN3KWA ypo-
BEHb, YTO BbI3LIBAET CBEYEHNE UHAMKKA-
Topa HL1, nHAMUNPYIOWErC AeXYPHbLIN
pexvUM.

Mopavda 3BYKOBOrO CUrHana BKIMoye-
Hua (komaHga “BbikmoueHne ANYTT™)
NPCUCXCAUT NPV HAXATUMN KHOMCK nepe-
KMoYeHna nporpamMmm “nc konsly” Ha
NAY v nynsTe ynpasnenvs unn Habope
Homepa nporpammel Ha MAY. Mpy atom
Ha BbiBoge 35 mukpocxemsl DD1 Ha Bpe-
Ms okono 0,5 ¢ nosasnaeTca HU3KuA ypo-
BEHb, KOTOPbLI NocTynaer Ha XS2 u
BKMtoyaeT vepes Bnok yeunurenen Ha-
rpysku 3ByKOBOW curHan asTomcbuns. B
ccTansHoe Bpems BoiBog 35 Mukpocxe-
mbl DD1 umeeT BbiCOKCE CONpOTUBhE-
HUe ¥ He oka3biBaeT BNuMsHUA Ha pabo-
Ty BM.

(MpoaonxeHue cnepyeT)

p
€+
N.CEMEHOB,

r.fy6ra.

nom'eneHHo yX0oauT B NPOLLSIOE He-
npemeHHas 3aboTta 06 akkymynstop-
Hou 6aTapee Ha aBToMobune. Co wur-
Ka NpuMBopOB MCHe3Nn A0 HeaaBHUX
nop HenmpeMeHHo NpucyTCcTBOBaBLUNE
amnepmeTp v BonbTMeTp. Ho ectb
O[lHa ckpbitasa “MuHa 3aMeaneHHoro
nevcreng”, cnocobHaa ogHNUM Maxom
BLIBECTY U3 CTPCSA BCIO CUCTEMY dI1EK-
TpoCcHabXerns — perynsarop Hanps-
xeHusi. OH 0ObI4YHO BMOHTUPOBAH NoL
KpbIWKOW reHepatopa, BLINOMHEH no
TONCTONNEHOYHOW TEXHOMOMMN, ¥ UC-
i NpaBHOCTL ero paboThl KOHTponupyeT-
CA NLWLb MO HANPSXKEHNIO B BOPTOBON
ceTu. YcTaHasnuesasLWWACA paHee Ha
HekoTopbie Moaenyn BA3 BonbrMmerp
Obi1 HE CNMULLUKOM HagexeH, u, npwu
3ToM, 3acTtasnan oraenekartbes. Mpu

Bopm. cemb +13,5...158

R1 VT1
200 K76

R3

Puc. 1

K Dub. 4
0D

CUTHANMN3ATOP NPEBbLILLEHUA
HANPSXXEHUA BEOPTOBOW CETU

BbIXO/1€ U3 CTPOSA perynsatopa Hanpse-
HWA reHepaTop CTAHGBUTCA Heynpasns-
eMbiM, HanpsxkeHue B BopToBouw ceT
BLICTPO pacTeT, akkymynsitopHas 6ara-
pea He cnocobHa nornoTuTL U3NUWeK
HaNpsXeHWUA W HaunHaeT paspylaTbes.

Mpegnaraembl NpocTon Npubop no-
MOXET usbexars noacbHon curtyaunn.
Erc anektpoHHaa cxema (puc.1) sriio-
yaet B ceba Noporosbiv 3/1EMEHT B BUe
ofiHonepexoaHoro TpaHsuctopa V1 wn
CUCTEMY 3BYKOBOW CUrHanwsauuu Ha
mukpocxeme DD1 u nbesousny4artene
HA1:

Mpv yBennueHun HanpskeHus 8 6op-
TOBOW CETW BbiWe HOMWHAaNbLHOrO
(13,5...13,8 B), pacTteT HanpspkeHue Ha
3MUTTEPE OHCNEPEXOQHOIO TPAH3NCTO-
pa, ¥ Korga GHO ACCTUIHET nopora rne-

Ré
k"crfl( 330x 3
x258 1

001 K5611A7

HA1 HPM24AX
(BUZZERS)

pEKITOHEH S, TPAH3UCTOP Nepekioya-
etca. Mpw 3T0M NogaeTtca NUTanve Ha
mukpocxemy DD1, Ha KoTopo# Bbinon-
HEeH reHepaTop UMMYSLCOB C YacTOTOW
okono 1 fu. IMnynbchl reHepatopa
MHULIMMPYIOT NpEpPLIBUCTOE 3By4YaHue
nsesousnydarens HA1. Mbesonanyya-
TeNb CO BCTPOEHHBIM reHepaTtopoMm
HacTpoeH Ha vacToTy ckono 3000 My
¢ cunow 3syka 90 b — 6onee yem go-
CTaToOMHO, 4YTO6LI 06paTUTL BHUMaHWE
[iaXKe CaMOoro HEBHUMATENLHOro BOAN-
Tens.

Bropas sepcus npubopa no csoewn
CYT¥ Mario oTNnYaeTcs OT Nepeow, HO B
KayecTase MopPOoroBOro anemeHTa npume-
HeH Tpuctop VS1 (puc.2), ynpasnse-
Mbiti cTabunuTporom VD1, Knonka SB1
CNYXUT 4NA BbIKAIOYEHNS 3BYKa.

VD1
- VS1 SB1
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W.UANNUH,
r.KpacHonap.

Mpw pa3paboTke KOHCTPYKUUIA C on-
TUYECKUMK faTunKaMu, NpearnoyTeHme
Yalue Bcero oTAatoT dhoTognoaam wnn
doropeancropam. OgHako y 3Tux nNpu-
BopoB 3HauuTenbHbLIN pasbpoc no
CNeKTpanbHON YyBCTBUTENbHOCTH ©
TEMHOBOMY TOKY, U3-3a YEro 0CNoXHs-
ercsa nocneayouwas Hanazgka. Cepbes-
Hbi€ NpoBreMbl BO3HWKatOT B YCTpOn-
cTBax ¢ ancddepeHunanbHbiMy onTu-
YECKUMW faTtynKkamu, NOCKOIbKY TeMm-
nepatypHasa 4yBCTBUTENbHOCTb (DOTO-
avoaos 1 (hoTopesncTopoB pasnuya-
eTcsa B Npeaenax of4HOW napTuu.

Bonee crabunbHbl No xapakrepuc-
TWKaM ¢hoToTpaH3ucTopel. B page
clny4YaeB ux NpUMeEHeHWe No3sonseT
YyNpOCTUTb CXEMY, NOCKOIbKY KOMeK-
TOpHLIW TOK (poTOTpPaH3INCTOpa B Ae-
CATKWM N COTH¥ pa3 MpesblWaeT TOK
doroavoaa, no3sonasa, Takum obpa-
30M, 0TKa3aTbCA OT AOMNOMHUTENbHO-
ro ycunutenbHoro kackaga. Boamox-
HOCTb CTabunusauuu xapakTepucTuk
hoTOTpaH3nCTOpa 3a cyer u3MmeHe-
Hu1A Ba30BOro Toka aenaer ero bonee
yHUBeEp CcanbHbIM ONTUYECKUM AaTuu-
KOM.

Ho dotopaHancTopbl Bce-takun ae-
duunTHe:. NMo3atToMy paguonioburtensam
npuxoaunTcsa “AopabaTkiBath” 0ObIYHLIE
TPAH3UCTOPbI, YAANAS KPbilUKY C KOp-
nyca. Mocne aroro kpuctann nonynpo-
BofiHWka Nubo nNokpeisatoT Becuser-
HbIM NakoMm, Nubo npuknNensaoT K
KpbILWKE Npo3payHoe cTekno. Y Takux
MeTonoB “aopaboTkn”’ ecTb cepbesHbie
HEe0CTaTKNn — TOHKWIA CrOW Nnaka He
obecneunBaet HaeXXHOW 3aLLUThl Kpu-
CTanna o7 MexaHu4eckux nospexae-
HWA 1 Bnaryv, a CTeKI0, NOAKNeeHHoe
K KOpNycy TpaH3ucTtopa, He siBsevcs
HaeXHoW n3onaunen or atmocdep-
Horo Bo3gyxa. Kpucrann nonynposog-
HWKa BECbMa YyBCTBUTENEH KakK K W3-
MEHEHUIO BMAXKHOCTYW, TaK U K ra3oso-
My cocTaBy atMocdepbl. HTo6bi B 3TOM
y6eanTbeca, 4OCTATOYHO NOAKIWATE Ha
OTKPBLITHIY KpucTann Tpaxsucropa. Co
BpEMEHEM, 13-32 OKUCIEeHNs, TpaH3un-
CTOp CYLLEeCTBEHHO MeHAeT CBoW xa-
pPaKTEpUCTUKN,

BepoaTHO, No 3TUM MpuunHam “ca-
MogfenbHbIe” HhoTOTPaH3UCTOPLI Npak-
TUYECKH He NpuMeHsaoTes. OaHako ns-

ANPE/b

CAMOLEJbHbIE
®OTOTPAH3UCTOPDI

rotoBuUThE CTabunbHbIA hoToTpaHanc-
TOp MOXHO ¥ B JOMaWHUX YCNOBUSX,
€CNy He3HauYnTenbHO U3MEHUTb Tpa-
OVUMOHHYI0 TexHonoruo. MNotpebyer-
cs Haadunb, CTpyXKa 13 oprcrekna
(ero uHaye Ha3biBatOT NNAEKCUIIacoM,
NonUMeTUIMETaKpunNaToM), HEeCKoNb-
KO MUANUrpamMmos nepekucu t6edso-
vna, napa npobupok, creknsaHasa Tpy6-
ka v nep. Mepeknce 6eH3onna MoXHo
HaWTW B KakoW-nnbo xumuyeckow na-
6opatopun. ’

Y TpaH3ucTopa HafdunemM cnunuaa-
eTca Kpbiwka. Ob6ogok HE0Bx0AMMO oc-
TaBUTL. 3aTeMm cnegyer u3rotoBuTb
MOHOMEp-MeTunmerakpunar. Ero He-
CMOXHO MONy4YNTb W3 NonMMeTUIMe-
Takpunata. [insa 3Toro cTpy»xKka 13 opr-
cTekna (npumepHo 12...15 r) nomewa-
etca B npobupky. MNpobupka 3akpbi-
BaeTcsA NIOTHO MpuUTEpTON Mpobkow
CO CTEKMAHHOW W3OTrHYTON TpybGKON.
Opyroi koHey tpybku cnegyer onyc-
TUTb B TaKyt e npobupky (obssa-
TENBHO CYXYt0 ¥ uucTtyio!), n arty, Bro-
pyt npobupky ob6noxunTb Nbaom. Ta-
KUM oBpa3som, nonyynnuce ucnapu-
Tenb ¥ xonoaunbHuK. B ncnaputene
Npy HarpesaHuu go 300°C obpasyoT-
€A Napbi METUIIMETaKpuaTa, kKoTopble
nocTynatoT B oxilagunTens no tpybke,
roe KOHAEHCUPYHOTCS B XUIAKOCTh CO
cBoeobpa3HbiM 3anaxom. floatomy
paboTtaTe cneayer Ha OTKpbITOM BO3-
ayxe!

Korga B oxnaxaaemon npobupke Ha-
Bepercsa 8...10 Mn MoHOMEpa, He Bbi-
HuUMaa nobwpky n3o Nbaa, B Hee fo-
HaBnsaoT NP NepeMewnBaHn HUCTON
cteknaHow nanodkor 0,8...1,0 r nepe-
kucu bensouna. MNepekuce GeHsounna
— 3TO BELecTBo, KOTOpoe MNpu He-
3HAYNTENbLHOM HarpesaHuu unun ob-
NyYEeHUN XECTKNM ynbTpadMoneTom
BbI3bIBAET MONuUMepu3auuio Metui-
Metakpunarta. Kpome atoro seuie-
CTBA, MOXHO UCMNOMb30BaTh W HEKO-
TOpbi€ Apyrue opraHuyeckue nepekn-
€W, XOpOWOo pacTBOpUMbIE B METUII-
MeTakpunarte (nepekuce Bogopoda
Ny HeopraHuyeckne Nepeknucn uc-
nons3osaTh Henb3al)

Mocne npuroToBNeHUs MoHoMepa ¢
NHULUMATOPOM NonuMepusalnmn, um
NOMHOCTBLIO (10 CAMOW KpblLLiKKX) 3anon-

HS1OT BHYTPEHHIO YacTb TPaH3ncTo-
pa, KOTOpbi yCTAHOBNEH Ha pOBHON
ropu3oHTanbHON NoAcTaske, ¥ NPOBO-
OST NonuMepu3auno, Harpesas B [y-
xoBke no 80...85°C B teueHue vaca,
unu e obnyyas Y®-namnon MoLHO-
CThio He meHee 1000 BT c anuHon Bos-
Hbi He Bonee 380 HMm.

Ecnu Bce caenaHo npaBunbHO, Npo-
nsonger bnok-nonumepusaunsa MoHo-
Mepa. Ob6beM, KOTOpbI OH 3aHuMan,
He usMenutca. Kpuctann nonynposoga-
HuKa ByeT HaeXHOo 3alyuLLeH oT BNa-
v, Nblv ¥ pa3nNuyHbIX ra3os, NpuUcyT-
CTBYIOLLNX B BO3AYXE. =

BosHukaeT BOrpoc — a Hemb3a 1M
nocTynuTb MPoOLWeE, T.€. pacTBOpUTL
OprCTEKNOo B aUeTOHe Ui AUXnopaTa-
He ¥ 3anuTb 3TUM pacTBOPOM TpaH3u-
cTop? Takow MeTog He roauTes, NGTo-
MYy 4TO Npu NcrapeHun pacTBopuTENs
B NONUMEpPE BO3HWUKHYT MHOrOYNCNEH-
Hble fedopMauunm, KOTopbie MOryT.
paspywnTb HE TOMLKO TOHKWE NpOBO/-
HWKYW, naywme K Kpucrtanny nonynpo-
BOAHWKA, HO W caM kpucTtani (KTo He
BEpUT, MOXET rnonpobosaTb).

MoHoMep, MONYYEHHbLIW Npy pasno-
XEeHWUW oprcTekna, HeobxoaAuMo uc-
nonb3oBaTh Cpa3y e, TaKk Kak Nblfb,
TENNo, CBET MOTyT Bbi3BaTb ero 6biCT-
pyto nonumepusauyunio. Bot noyemy
crneayer nofb30BaThbCA CYXON M UNCTON
NpobUpPKON, YNCTOW CTEKNAHOW Nanoy-
KOW.

Yno6Hee Bcero uarotaenueaTb ¢o-
TOTPaH3UCTOpb! 3 TPAH3NCTOPOB C ro-
P130HTaNbHO pacnofoXeHHbIM Ha oG-
HOBaHWMW KpWUCTalioM, Hanpumep,
1403, N416 u T.4. OaHako oToTpaH-
3UCTOPbI C KPUCTalIOM, pacnonoXeH-
HbLIM MepneHANKYNApHO OCHOBaHUIO
npubopa, Takne kak MMN35...MN42 n
M nogobHeie, Toxe ByayT xopouwo
paboTtaTh, Tak Kak OprcTekio sBns-
€eTCA XOpoWwunuM ceetToBogom. doto-
TPaH3UCTOPbLI MOXHO U3roTOBUTL U3
nonesbIX U OfHONEPEXOAHbIX TpaH3u-
CTOpOB, TpaH3ncTopHsix cbopok. Oa-
HaKo y HUX cBosa cneunduka npume-
HeHua.

Ecnv HeobxoanMo, ytobhbli faTumnk
pearvpoBasn W Ha pacceaHHbi CBET,
KPOMKY, OKpyXatowWwyto NnH3y 13 opr-
cTeKkna, MoXHo yaanuTb.
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C.KACUHCKWW,

r.YnbsHOBCK.

B npaktuke pagvoniobutens wupo-
KO NPUMEHSIETCS 3NOKCUAHBIA Kne,
KOTOPbI NpUroTaBnNMBaeTcs cMelunea-
HUEM B ONpPeneneHHoM KonuyecTtse
3MNOKCUAHOW CMOfbl U OTBEPAVTENS.
[nsa nonyyenus knes BbICOKOTO Kade-
CTBa €0 cocTasnaoLme AoMKHbE 403U~
pOBaTLCA B TOHHBIX BECOBbIX YacTsx [1,
2, 3]. B aomaluHnx ycriosusix NpuroToe-
NBHWE BECOBbIX [03 OCYUeCTBUTb
TpYAHC, NO3TOMY 403MpOBaHVE ocyLe-
cTenseTca B 06beMubix YacTax: 10
yacTen a3nNoKCUAHON CMOsbl CMeLlLnBa-

“toTca ¢ 1 yacTelo oTeepavTens [4, 5).

Mpw fo3mpoBaxuy B 06 bLEMHBIX ean-
HYdjax cyulecTByeT TPYAHOCTb B Tou-
HOM OTMEpUBaHWU HEOBXOOUMBIX KO-
NU4EecTB KOMMNOHEHTOB, W 4acTo 9TO
nenaetcsa “Ha rnasck’.

Bce cnoxHocTV YCTPaHSIOTCs, ecnu
An® 3TOi Lleny UCnonb30BaTh pasosbie
LUNPULbI, KOTOPbie B LUMPOKOM accop-
TUMEHTe uMeloTea B anTtekax. Ukana
Ha H6OKOBOW NOBEPXHOCTW LNpvua
obecneynsaeT TOUHYIO [o3upoBky. Pa-
yvoHarnbHble coveTaHus Wnpuues
npusegeHbl B Tabnuue. Kaxabin
LUNPWY AOIMKEH UMETL METKY O KOMINO-
HEHTE, KOTOPbIM OH 3arofHAeTCA.

10..15 20 1.0 2 01

5..10 10 0,5 2 0.1

2.5 5 0.5 1 0,025
1.2 2 0.2 1 0,025
0,25..05 1 0,025 1 0,025

YacTo Kpacka, KOTOpOWl HaHeceHa
LLIKarna, MeeT HU3KYHO CTONKOCTb Y Bbi-
cTpo cTupaetcs. [ToaTomy wkany v
METKY 0 KOMNoHeHTe HeobxoauMo 3a-
LWMUTUTE NOSIOCKO JIUNKG NPo3paqHon
neHTbl. OTO NO3BOMISIET NPU YUCTKe
Wwnpuua ucnofb3oBaTth aueToH.

Mpyv NPUTOTOBIIEHUU KNes WNpyLbl
3anorHATCs Ao 3afaHHoro obbema,
3aTeM KOMNOHEHTb! BblAaBIVBAIOTCA

v nepemewmBatorcs. locne sbiaae-
nuBaHuA KOMNoHeHTa Heobxoaumo
cnerka KOCHYTbCsl BblAaBflIeHHOMN
[03bl HOCUKOM LNpuya, 4Tobbl ¢ HEro

NO3UPOBAHUE KOMIMOHEHTOB
AMNOKCNOHOIo KIEA

6) 1

) ]

a)
1 3\
2
Puc. 1
Puc. 2

T2 o

cTeKfa ocTaBLuancs Kanns.

Mpu YacToit noTpebHoCcTU B Knee
KOMMOHEHTbl yaobHO xpaHuTb NpsMo
B LUNpULAX, UCNOMb3Ys OAHY 3anpas-
Ky AN HECKOMbKUX NPUrOTOBNEHWUN
knes. B aToM criydae Ha HOCUK Winpuua
HapeBaetcs konnadok 1 (puc.1a). Kon-
NaY“oK NPUBA3LIBAETCS K KOPNYCY HATKOM
2, BTOPOIA ee KoHeL, 3aKpensiseTcs B oT-
BepcTvy Bo chradue 3. 3To Uckno4aeT
BO3MOXHOCTb NepenyTaTh Kornadku.

Konnayok u3rotaBnueaeTcst U3 nifbl
ana wnpvua. Wrna otkyceiBaeTcs y oc-
HoBaHnus, B pebpax npoernsiatoTcs
yrnybnenuvn ans wutku (puc.16). Ha
BEPLUMHY KOMMayka HaHoCUTCA Kars
anokcuaHoro knes 1.

Wnpuu obbemom 1 cm3 (MHCynuHO-
BbI) UMEET NOpPLLIEHb, U3rOTOBMEHHbIN
u3 peavHbl. [py YmucTKe Wwnpuua npo-
UCXOAUT yaaneHve CMasku, HaHeceH-
HOWM Ha noplieHb ANs f1erkocTu ero
xopa. B pesynbrate noplueHb 3aknuv-
HUBaeTCs NPV BBOAE €70 B KOPNYC.
Kpome Toro, B MyCcTOM LUNpuvue ¢ oc-
TaTkaMy KOMNOHEHTa U BABUHYTHIM
noplHeM, NoplieHb YacTo 3anunaer.
MosToMy WNpYL NyYLLe XpaHuTb B pa-
aobpanHom Bupge. Mepen cbopkon
BXO[HAA 4acTb Kopnyca crierka cma-
3LIBAETCA KOMNOHEHTOM, Nnocrie 4Yero
noplweHs ceobogHO BCTaBNAEGTCA U
nerko nepemeLjaeTcs.

3anonuexHue WNpuiia oteepanTenem
NpoV3BOAUTCS Yepes HOCKK NPy BbITA-
rvsaHuy nopwHsa. MNocne 3anonHeHus

3 Wnpuya yganseTcs Bo3ayx v uabbi-
TOK KOMNOHEHTA, a NopLUEHb yCTaHaB-
nveaeTcs y 3afaHHOro [lefleHus LKa-
nbi. OcTaTku oTBEpAUTENA yaanaTes
BaToNn, CMOYeHHOW BEH3MHOM Ky aue-
TOHOM.

Bulaaenveatb oTBEpAUTESb, HaXWU-
Mas Ha NyroBKy LUToKa, HeMb3si — nop-
LLIEHb MOXET CTPOHYTHCA C MeCcTa pbiB-
KOM, ¥ NPOV30MAQET Ype3MepHblil BbiG-
poc komnoHexTa. [loaToMy ABUXKeHVe
NOPLUHS OCYLIECTBASTCA Ceayowmm
obpasom. Bonbluoh 1 ykasaTerbHbin
narbLbi NPaBoi PyKW NIOTHO oBXuMma-
10T LWTOK, 1, ynupasicb Bo dnaHet, kop-
nyca (pwuc.2), npoasUraloT noplueHs;
KOHYMKM NanbuesB Npu 3TOM, CxuMa-
AICb, CONPOTVBIATCS ABWxXeHwto. Lar
0QHOIO NepemelLeHYs NopLliHA 3aeu-
CUT OT CTENEHW UCXOAHOIO NpwKaTus
nansues K riaHly — 4eMm OHO CUfb-
Hee, TeM MeHble xoa nopuwHs. Ans
BbIAABNUBAHUA BCEW [JO3bl MOXET No-
TpebosaTtbCs HeCKonbLKO waros. flanb-
Ubl NEBOW pyku AepxaT wnpuy, ynu-
pasicb Bo ¢hrniaHey ¢ ApYroi CTOPOHbI
(Ha puc.2 He nokasaHo).

3anosiHeHUe 3NOKCWUHON CMOIon
wnpuuos obbemom go 5 cm3 npun Tem-
nepatype cmonbl 20...22°C (komuar-
Has TemnepaTtypa) npoussoauTcs
obbiyHbiM nyTem. tinpuusl obbemom
10 1 20 cM3 3anonHAITCA CMOON,
nopiorpeToi B ropsyein soge Ao Tem-
nepatypsbl 50...55°C.

YacTo npuxoauTca Nofb30osaThecs

EN20U0HXaW wouaE wigadalf
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KOMNOHEHTaM¥, Mapka KOTOpbIX Heu3-
BecTHa. [1nsi o4eHb OpUEeHTUPOBOYHON
OLIEHKM KayecTBa NPUroTOBIIEHHOIO U3
HWUX KIesi, MOXHO NpOoBEeCTU NpocTen-
Liee UcnbiTaHne, NPUroTOBUB ABa KOM-
nnekta obpasyos. Komnnekr usrotas-
nveaetca cnegytoumm obpasom. Ha
nucTte Bymarv kapaHaalioM NpoBoasT-
cs 5 okpyxHOCTen gnameTpom 25 Mm.
BHyTpv¥ Kpyrv MapkupyloTcs cooTseT-
cteerHo: 0,8 (gBa kpyra); 1,0; 1,2; 1,5.
B kaxabii Kpyr BbiaasnuBaeTcs nop-
UMsi ANOKCUAHOI cMorbl 0,5 cm3. 3a-
Tem pobaenseTtca oTBepaguTenb B Ta-
KOM konudecTse, 4Tobbl nonyyusiock
YeTblpe BapuaHTa COOTHOLLEHUA KOM-
noHexToB: 10:0,8 (oBa obpasua); 10:1;
10:1,2; 10:1,5 (A8 UHCYIUHOBOTO
wnpuua cooteeTcTBeHHo: 1,5; 2; 2.6
v 3 genenus wkansl). KOMNoHeHTbI B
KaxaoM Kpyre TujaTeflbHoO nepeme-
LLMBAIOTCA NarioyYKon, Npy 3ToM Knemn
DOSKEeH 3anofiHUTb KPYr NOSTHOCTLIO.
Mocne BbIQEPXKKW B Te4eHUe CyTOK
obpasubl BbIPE3alnTCa HOXHULAMW.
UenbiTaHusa nNpoBogATcs nepenambi-
BaHveM nononam cbpasyos nasbuya-
mu, CpaBHuBas ycunvs npu usnome,
MOXHO CyAUTb O HAAEeXHOCTU OTBEep-
OeHUs Knesi, efo NPOYHOCTU U XpYynKo-
CTY NPpY PasfnYHbIX NPOMOPLUAX KOM-
MOHEHTOB.

B obpauweHnn ¢ koMnoHeHTamu
3NoKcUQHOTo knes crieayeT cobnio-
DaTb OCTOPOXHOCTL U u3beratb UX co-
rpuKocHoBeHWs ¢ pykamu. pu nona-
[aHWW HA KOXY KOMMOHeHTa, OH yaa-
nseTcsa BaTHbIM TAMIMOHOM, NPONUTaH-
HbIM aUEeTOHOM, MOCTe Yero pyku Tuia-
TenbHO MOIOTCA Tension BoAoK C Mbl-
fnom.
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ANPEITb

WHorpa B papnoniobutenbekon
fipakTuke HeobxoavuMbl pe3ncTopbl
o4eHb GornblUWX CONMPOTUBAEHUA —
eOuHVLblE U aecaTkM Meraom. Takue
PE3NCTOPbI, K COXANEHWIO, pPedKo Obi-
BaIOT B Mpogaxe.

Pe3ncTopbl ¢ BBICOKMM COMNpPOTUB-
FIGHUEM MOXHO U3roTOBUTL U3... 4ep-
How 0bepTouHOi Dymaru, B KOTOPYIO
3aBopauusaloT (hoTonneHky v goto-
bymary. Takas 4YepHasi cBETO3aLNT-
Hasi Bymara B CBOE Macce COnepXuT
Bonblloe KONMMYEeCTBO Caxu 1. MnoTo-
My oGriafaeT 3ameTHOW SNeKTponpo-
BOOHOCTbLI). B 3TOM MOXHO ybennTh-
CA, NPUKOCHYBLUWCH K HeW uiynamu
OMMETpa, BKIIOYEHHOro Ha . u3mepe-
HYEe MaKCVMarbHbIX CONPOTUBIIEHUNA.

PesuctopnarotaenveaeTtcs cregy-
toum cnocobom. M3 ceetosawmTHon
Gymarv Bbipe3aloT y3KY0 ASMHHYIO
nonocky. Heobxogumbie pasmepbt No-
fIOCKW paccuUTLIBAIOT, U3Mepsas OM-
METPOM COTNpOTUBEHNA NMPOBHBIX
rosiocoK. M UCXonsi U3:-Toro, YTo. co-
NPOTUBIIEHUE MOMOCKW, NPSAMO.Npo-
nopuvoHarnbHo ee AnuHe v obpaTtHo
NponopunoHanbHO WwupuHe. 3aTem
MonocKy HakfevsaloT Ha bonee wm-
t,

BymaxHbIn pe3ucTop

C.AYE0BOW, |
r.CankT-TeTepbypr.

poKyto nornocy obbiuHon Bymary unu
CKOTYa U, NMOACOEe[VHUB BbIBOAL U3
rmbKMX NPOBOAOB, CBOpPAYUBALOT MNo-
fIOCKY B OBaslbHbI pyrnoH, nogobHo
TOMYy Kak cBopauusatoT (porbry KOH-
AeHcatopoB. 3aTeM pyrioH Kpenko
repemarbiBaloT ckoTyem.: PesucTop
nofobHOW KOHCTPYKUWUM MOXET
UMeThb 3aMeTHYIO pacnpenerieHHyto
eMKOCTb. [11151 yMeHbLUEeHU eMKOCTH
HY)XXHO Y BEMU4UTb TOMWMHY U30Mnupy-
IOL{EeN NPOKNaaKy unu xe Hamotatb
TOKOMPOBOAALLYIO MOMOCKy Mo crnvpa-
Ny Ha nnacTmMaccoByo ocHoBy. B
STOM criydae KOHUbl Momnockn yaob;
HO 3aKperirisiTb HeCKOMbKMMWU BUTKa-
MY HEU3onUpoBaHHOro nNposoda. Ta-
KM criocobom ypaeTcsl U3roToBuUTb
pe3ncTopbl CONPOTUBIIEHNEM OT e4u-
HYL, OM (CKNaabiBas BMECTE HECKOME-
KO Mofiocok) AC AECATKOB Meraom u
bonee.:

CniegyeT OTMETUTb, YTO MPOMBbILLI-
NEHHOCTb creyuanbHO BbiNyckaeT
copTa arnekTpornposoaamx bymar ¢
pasHbIM yAerlbHbIM COMPOTUBMEHN-
em: Takasn Bymara 4acTo vcnonbay-
eTcs B cTyaeH4Yeckux nabopartopHbix
paboTax Nno 3MeKTPOTEXHWKE.

v,
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MpocTenwuni. paspbiBHON AATUUK
ONs CUCTEM MOXapHOW curHanvaa-
LM MOXHO. U3rOTOBUTL U3 BOSOCaA,
KOTOpblit crieayet obpaboTtath To-
KOTMPOBOASALMM KNEeM Unu fiakom.

Takoi “TokonpoBogsumi” Boroc
npuKrenBaeTcs Ha NMacTUHKY 13
honbrMpoBaHHOC CTEKNOTEKCTONUTa
(komneyko) TONMWMHOM 1 MM C BHELLHUM
@30 MM 1 BHYTpeHHVUM 20 mm. Mpo-
BOAA, MAYLIME K CUCTEME OroBeLle-
HUS, npunausaroTca K orbre, pas-
pe3aHHOn Ha [Ba ceKTopa.

Cnioco6 u3roToBneHns Takux nat-
UYMKOB C4eHb NPOCT, W 3a KopoTKoe
BpPEMS MOXHO: U3roTOBUTb HECKOSb-

[JaTyuk BO3ropaHus

"

A.BYTOB,
c.Kyp6a, Apocnasckoi o6n.

KO OecATKOB 3k3emnrisipos. [nockas
KOHCTPYKUWsi NO3BOMsET ycTaHaBMy-
BaTb AATYUKKM NpakTudecky B roboe
MecTo, Hanpvmep, nog obosmu.

MpeumyuiecTBO BOsOCa nepea
CUHTETUYECKUMU MaTepuanamu B
TOM,.4TO NoA BO3fenCcTBMEM Temne-
paTypbl BOIOC HAYMHAET cnekaTbest
W pa3pbiBaeTcs, a He pacTarveaeT-
ca. Ecnv xe nnams HenocpeacTeeH-
HO KOCHeTCs AaTuvka, To BOfIoC MrHO-
BeHHO Cropaert, paspbiBasi Npy 3ToM
anexkTpuyeckyto uenb. BmecTo Bono-
ca MOXHO BOCMNOfb30BaTbCsA O4EHb
TOHKOM HUTBIO U3 HATYParibHOrO Les-
Ka.

w,




OPU30OHT-|

(Mpogomkenue. Hayano B N3/02)

C nepegHei naHenm Tenesn3opa ocyLLecTs-
NAETCA ynpasrieHne Creayowumu yHKUMSAMU
Tenesu3opa:

- BKNIOYEHME U BLIKITIOYEHUE TENesn3opa;

- BKTTIO4EHUE U BLIKTIOYEHNE MEHIO;

- PErYNUpOBKa rPOMKOCTYA 3BYKOBOrO CONPO-
BOXAEHUS!, BLIBOP NpeanoYTUTENBHLIX 3HAYe-
HUI rpoMkocTH Yepes metio 3BYK;

- PerynupoBKa SpKOCTH, KOHTPAaCTHOCTU
130BpaxeHis), HacbILLLEHHOCTH LBETA, YETKOC-

T 306paxeHns;

- BLIBOP NpeanoYTUTENEHBLIX 3HAYEHWI ApKO-
CTH, KOHTPACTHOCTH, HACLILLEHHOCTY, YETKOC-
Tivaepes mexio UISOBPAXEHWUE;

- BbiBop nporpammbt.

CxeMa CUHTe3aTOpa YacToThbi 4 Aekogepa
TerieTeKcTa COAepXuT:

- poronpuemtvk (MMC 1DA400), pacnono-
Xegibii Ha wacew WUT-673 (A1),

-~ MWKPOKOHTPOTTIEP CUHTE3aTOPa 4aCTOTbi U
nexogepa Tenetekcra (MMC 1.1DD402), pac-
NONOXEHHbLIA B moayne obpaboTtku curHanos
MOC-673 (A1.1);

- pOrpaMmypyeMoe NOCTOSIHHOE 3anoMuHa-
1owee yerpomnctso (MMC 1.1DD403);

- Kackaz yrpaBneHust BKNoYeHNEM NCTOUHM-
Ka nuTaxma Ha TpaqaucTope 1.1VT401,

- cXeMy CTabunvaaumn NUTAIoLEro Hanpsixe-
Hus 1a MUMC 1.1DA401;

- cxeMy hopmupoBarms umnyrbea cbpoca n
3aepXaHHoro Hanpskexns +5 B Ha Tpaxanc-
Topax 1.1VT402, 1.1VT403, 1.1VT406;

- MHBEPTOP CTPOYHOIO UMNynbea 0bparHoro
xoga Ha TpaHauctope 1.1VT404;

- KHONOU4HYIO CUCTEMY HA NEepenHen naHernu
yrpasnexms.

Cxema ¢oTonpnemtunka cobpana Ha UMC
1DA400. Oxa npegHassayeHa gna npvema
YK-curiana, uanyyaemoro nynstom 1Y, npe-
O6pasoBaHyst ero 8 AMEKTPUNECKUA curHarn, ae-
MOZYNALMM 1 NOCTIEAYIOLEro yCUIIeHNA 37010
cvrsana. Mpw obnyuennn dpotoanona doTonpu-
eMHMKa curHar ¢ ero seixoga (Buisog 3 UMC
1DA400) yepes KOHTaKT 22 coepuHnTens X2 n
pe3ucTop 1.1R422 noctynaet Ha Bbisog 47
MMC 1.1DD402. Peauctop 1R400 1 koHaeH-
catop 1C400 — dunstpyiowme. lekoguposa-
HUE KOMaH[ YNpaBreHns 1 TENeTekcTa ocylye-
CTBNSIET MUKPOKOHTPONIED.

MUKpOKOHTPOINEp CXeMbl CUHTE3AaTOpa Ya-
CTOTHI ¥ AeKogepa TeneTekcTa peanu3osaHx Ha
MMC 1.1DD402. K Buisogam 41, 42 1.1DD402
NOAKNIOMEH KBapLesbii pesoHaTop ZQ400, ko-

_TOPbIi COBMECTHO C koraercaTopamu C409 n
C413 obecneunsaeT paboTy 3agaiowero reHe-
patopa xa vactote 12 MIy. Butsop 43
1.1DD402 npegHasqayer Ans cbpoca cueTum-

A.KPOTHYEHKOB,
rMusck, PYTNT HUNULT,
E-mail: skrot2@pisem.net

Ka nporpamm MukpokoHTponnepa 1.1DD402 n
3aaHs ero Hynesoro agpeca.

Hapacraiouee HanpshxeHve Yepes pesncTop
R452 noctynaert Ha ctabunutpox VD402, Mpu
BKIIONEHWM TEneBu3opa B CeTb C BbiBoaa 2
MMC 1DA803 nogaetcs nuTalolee Hanpsixe-
uue +5 B uepes koHTaKT 21 coegutmutens X2
Ha Buisog 3 MMC 1.1DA401 — cTabunusartopa
nuTalowero Hanpsokenus +3,3 B. C suisopa 2
1.1DA401 HanpsikeHue +3,3 B nopaetca (¢
HapacTasueM 3a OnpeferieHHoe Bpems) Ha
BuiBog 44 1.1DD402 1 Ha aMuTTEpLl TPAH3MC-
Topos VT402, VT403.

CrabunusuposanHoe Hanpsixenne +2,4 B
nocTynaeT Ha 6a3sy TpaHaucTopa VT403 yepes
peaucTop R448. Mpu gocTkeHnn HapacTaio-
LM HANPsHKEHNEM Ha AMUTTepe TpaHancTopa
VT403 Benuumntsl +3,1 B, oH oTkphiBaetcs. [lo
aT0r0, Noka TpaxancTop VT403 3akpbiT, Hapac-
Talolee HanpsXKeHe NuUTaHna noaaeTes Ha
amuTTep TpaHauctopa VT402. MNpu aTom Tpax-
ancTop VT402 OTKpLIT 1, LUYHTUPYS KOHAEHCA-
Top C412, He fgaeT eMy 3apspkaTbest. Kak 1onb-
k0 oTkpuiBaeTcs VT403, Hanpsixexve B npeage-
nax 3,1...3,3 B nogaetcs Ha 6asy TpaHaucTopa
VT402. Harpsxenvie mexay aMuTTepom v ba-
301 TpaHauctopa VT402 craHosnTCs 6nn3kim
k 0 B, v TpaxaucTop VT402 3akpuisaetcs. Mpu
aToMm koxaexcaTop C412 HauvmHaeT 3apsaxaTb-
cs.

Ha suisoge 43 1.1DD402 HanpsxxeHue MrHo-
BEHHO BO3pacTaer go 3Havyexus +3,3 B, T.e. yc-
TaHasnueaeTcs nornyeckas “1”. YkasaHHbim
curHanom norudeckont “1” nponexogut cbpoc
cYeTyMKa nporpamMmMm MuUKpPOKOHTpoONnepa
1.1DD402. Nocne 3apsipa koHpexcatopa C412
TOK 3apsga npekpawaeTcs, HanpskeHne Ha
BLIBOAe-43 1.1DD402 cTaHOBUTCS paBHbIM “0”,
1 HauyuHaetcs pabota mukponpoueccopa
1.1DD402 8 cOOTBETCTBMM C NPOrPaMMON, 3a-
MUCAHHOW B ero NOCTOsHHOE 3anomuHaloLee
yctpoiicteo (N3Y). 310 npeaycMoTpeHo gna
Toro, 4ToBbl noruyeckas “1” Ha BhiBoge 43
1.1DD402 chopmuposanacs nocne nogaqun Ha
BbiBog 44 VIMC ycTaHOBMBLLErOCS HANPSXKEHNA
nutaHus (+3,3 B).

B 70 Bpems, koraa Ha Buisoge 43 1.1DD402
nmMeeTcs noruyeckas “17, sanpsixenme +3,3 B
yepes pesucTop R449 obecneunsaet Tok 6asbl
TpaHaucTopa VT406 1 noaaepxueaet ero oT-
KPLiTbiM, T.€.HaNpPsDKEHWe Ha ero KOMnekTope
OTCYTCTBYET ¥ He nocTynaer Ha sbisog 8 UMC
1.1DD403.

Mpu ycTaHoBNeHu Ha Bbisoae 43 1.1DD402
Hanpsxexms riorudeckoro “0”, Ha 6a3e TpaH3n-
c1opa VT406 HanpspkeHme CTaHOBUTCS PABHLIM

ymo. Tpauauctop VT406 3akpbisaetcs. Harps-
xexvie nutanus +3,3 B yepes peanctop R456
nocTynaeT Ha Bbisoa 8 1.1DD403 1 yepes pe-
anctop R412 Ha Buisog 21 1.1DD402. 310 0Cy-
LLECTBINEHO 9151 TOro, 4T06bl MUKDOKOHTPOITED
1.1DD402 obpauanca k N3Y 1.1DD403 Tone-
ko nocne cbpoca cueTumka nporpamm.

Mpu nocTynnexny komaHgb ¢ nynsta 1y, ¢
suisoga 3 govonpuemunka 1DA400 curxan
KOMaH/L! MOCTYNaeT Ha BXOA NpepbiBaxms (Bbl-
Boa 47) MukpokoHTpornepa 1.1DD402, rge
MPOVICXO[NT ero NPOrpaMMHOE [eKoanpoBaHme.
JexoauposatHas kKOMaHaa noCTynaeT Ha uH-
Tepgeic Tenetekcta B UMC 1.1DD402 n Ha
LHy faHHbIX [2C.

JekoavpoBaHme KoMaxz, HernocpeaCcTBEHHO-
ro ynpasnesust (C knasvarypst nepeaHen na-
HEMM) TaKoKe NPOMCXOAUT NPOrPaMMHBLIM METO-
A0M. MukpornpoLeccop ocyLLecTBnsAeT ckaHu-
pOBaHVIe KNaBMaTYpbY, 11 NPy OBHAPYXeHUM 3aM-
KHYTOrO KOHTaKTa, Nocre HeCKONbKUX LUKNOB
onpoca, MPOMCXOANT AEKOANPOBAHME 1 UCNON-
HEHME KOMaH/b!.

Naccustble BoiBogbl 16...18 1.1DD402 co-
enuHeHsl Yepes peauctopbl R402, R408, R418
¥ KOHTaKT! 2...4 coeannHmnTens X1 ¢ knasuaty-
poit nepeaHen naseny. Yepes peanctopet R401,
R406 n R413 Ha suiBogbt 16...18 1.1DD402
nocTynaeT HanpskeHue niutaHnsa +3,3 B.

MNpu 3ambikaHum kHonkn SB7 suisop 21
1.1DD402 xoMMYyTUpYyEeTCA Yepes pPesnucTop
R403 na kopnyc. MNpu 3T0M TENEBU3OP NEPEXO-
QUT B PEXNM OXMAAHUS (LEXYPHBIA PeXnM).
BITHO4EHME 1 BLIKIKOUEHVE TENeBU30pa OCyLLie-
CTBISIETCS PK MOMOLLW CETEBOro Tpurrepa (Bbi-
Bog 21 1.1DD402). Mpu noaaye ceTesoro Ha-
NPSHXKEHNA MUTaHUA, Ha BbiBOAbI 44, 39 MUKpO-
koHTpornepa 1.1DD402 ¢ suiBoaa 2 1.1DA401
yepes apoccenv L401, L402 noctynaer Hanpst-
xexve +3,3 B. Mpw 310M, a Takke npu nocTyn-
TIEHNN KOMaH LI BLIKNIOYEHNA (nepexoa B ae-
XypHbIN pexum) ¢ nynsta Y, Ha swisoae 21
1.1DD402 nossnseTca HanpsXxeHne noruyec-
koro “0”, tpasauctop VT401 oTkpeisaetcs. Mpw
3TOM LUyHTUpYeTCs pe3ucTop R842 uctoutHnka
nuTtaxus +8 B, u Ha Bbisoae 1 1DA802 npucyT-
cTByeT Hu3koe Hanpskexue (+1,5 B). UMC
1DA802 3aKkpbiTa , Ha ee BbiIBOAE 2 OTCYTCTBY-
eT Hanpsixetvie +8 B, B peaynbrate yero Tene-
BU30p HAXOAMUTCS B AEXYPHOM pexume. Ce-
ToAMOn KpacHoro uugukatopa HL1 nHaunumpy-
€T 3TOT PeXuM.

Mpu nogaye Komaxabl KHonkamu “P+”,“P-" ¢
nyrista BY unu ¢ nepeaHen naHenv Tenesnso-
pa CeTeBOW TpUrrep MUKpOKOHTPONNepa on-
POKMABLIBAETCA, 11 3aAEPXKAHHOE HANPSHKEeHNe
+3,3 B noctynaet uyepes pesnctop R403 Ha
BbiBog 21 1.1DD402 1 Ha aMuTTEp TPaH3NCTO-
pa VT401. HanpsbkeHue Ha aMUTTEpE OKa3bl-
BaeTcs BonbLue Hanpsikenus Ha 6ase (+2,5B),
TpanaucTop VT401 3akpuiBaeTcs v nepecTaer
WwyHTMpoBaTh peauctop R842. Ha suisoge 1
1DA802 ycTaHasnuBaeTca Hanpsxexue He
mesblie +6,5 B, UMC 1DA802 oTkpuisaetcs, 1
nuTaiolyee HanpsokeHue +8 B nofaerca Ha cxe-




My TerleBusopa. Tenesun3sop nepexoguT B pabo-
Yy pexum. MNpu 3TOM CBETOANOL KPaCHOro
LUBeTa racHeT, a 3eNieHblil CBEeTOAMOog NHANKA-
Topa HL1 curtanusupyet o pabouem pexmume
Teneswsopa. MukpokonTponnep 1.1DD402 on-
pawvsaet MIMC 1.1DA100, koTopas no LunHe
12C nepepnaeT KOHTPOMTEpy CUrHarn onosHasa-
Hus1. B 3TOM criyyae Tenesm3op ocTaeTcst B pa-
B6o4em pexvme.

Ecnu curHan onosnasanuns Bcneacsue uMe-
toLyuxcs Heucnpasyoctern DA100 Ha MUKDOKOH-
Tponnep 1.1DD402 ne nocTynaet, Tenesusop
nocrie KpaTkospeMeHHOro npebbisanisa B pabo-
YeM pexume (KpaTkoBPeMEHHO CBETUTCS 3ere-
HbI MHOVKATOP) MEPEXoanUT B PEXNM OXMAa-
HUS! (BBICBEUNBAETCA KPACHBIV MHANKATOP).

Npv nogade komang ¢ nynsra 1Y v npuno-
CTyrreHnn MMNynbCoB Ha BbiBog 47 1.1DD402,
Ha sbiBoge 20 1.1DD402 nossnsoTces nepmno-
LMYECKME UMMYTNBChI (M3MEHEHNE HANPSKeHNA
¢ 5 B go 0 B). Npwu 37oM ToK 4epes 3enensin
CBETOANOL TaKKe NepruoanYeckn ymeHbLLIaeT-
cac 5,5 MA go 0, n3enensin ceeToanog Mura-
€T, uHgMuMpyst npuem komawg ¢ NAY.

MNpy nponagasny HanpsHkepus CeTv 1 noc-
neaywoweM ero nosiBnexuu (BoulkntouaTtens
“CETb” srntoden) UMC 1.1DD402 skntovaeT-
CS1 B COCTOSIHME, PN KOTOPOM Ha ee BbiBOAE
21 nosBRseTCA Hanpsbkexue norudeckoro “0”,
YTO COOTBETCTBYET AEXKYPHOMY COCTOSIHMIO TE-
neswsopa. 310 obecneunsaercs B metio YC-
TAHOBKA repeBogom CTpoky “Bkniadenme”
cocTosHve “fexypHbIn pexum” (Mpou3BoguT-
CS1 3aBOLOM-U3rOTOBUTENIEM TETEBN30POB).

Pabota cxembl cuHTe3aTOpa Npu 0TCYTCTBMUM
cvrnana onosxasanus cuHxpotusanmn (COC)
¥ OTCYTCTBUM KOMaH AVCTaHLMOHHOTO W MEC-
THOro ynpasne+us Gonee 5 MunyT npusoanT K
OMPOKUALIBAHNIO CETeBOro Tpurrepa u nepe-
KIIO4EHMIO TEeNEBM30pa B AEXYPHLIA PEXUM.

CwHTE3aTOp NP1 NOMOLLY BHYTPEHHETO Taive-
pa-cuetumnka 1.1DD402 nossonseT 3aaasats Bpe-
M$1 OTKINHO4EHUS Tenesuaopa ot 15 o 120 MuHyT
C OMICKPETHOCTbO 15 MUHYT. YCTanoBKka BpeMenm
OTKNIoMeHVst npon3soanTes yepea mento YHK-
LU 8 ctpoke “Taitmep”. B merto ®YHKLIUN
MOXHO yCTaHaBMNMBaTh TEKYLLIEE BPEMS B CTPO-
ke “Bpems” 1 BpEMS BKNIOYEHNUS NI NEPEKIIo-
YEeHUs Ha 334aHHYI0 NporpaMmy B cTpoke “Bpe-
ms Bkn.”, a Take 3agaHHyio nporpaMmy B CTpo-
ke “Mporpamma’. CnegyeT UMETL B BUay, 470
NPV OTKITIOMEHUN TENEBU30pa OT CETYU 3TH KO-
MaHabl aHHYTIVpY1OTCA.

Cxema TpakTa 3ByKoBoW YacToTrbi. C Bbl-
Boga 6 UMC DA100 nonHoiit TeneBU3noHHbIA
curuan vyepes pesnctop R119 noctynaer Ha
3MUTTEpHLIA NOBTOPWUTENbL HA TpaH3nUCTope
VT102, ¢ BbIXxoga KOTOPOro nogaevcs Ha
unuTp BepxHux yactor C107-L103-C105. Ha
seixoae PBY Bknioyensi nonocosbie punbTphl
ZQ100 1 ZQ101 co cpegHeit 4yacToTon Nponyc-
kaHus 5,5 MMy n 6,5 My cooTBeTCTBEHHO.
Curnan ¢ nonocoBbix UNLTPOB NocTynaet
yepes KoppekTupytowmi gpoccens L106 Ha
suisog 7 DA100.

34-curnan ¢ perynvpyemoro Bbixoaa (Bbisog
15) DA100 yepe3 RC-uenb (C308-R307), chop-
MUPYIOLLYIO 4aCTOTHYIO XapaKTepUCTMKy Tpak-
Ta 3BYKOBOrO CONPOBOXAEHWS, NOCTYNaeT Ha
paagenuTensHbIN kongeHcatop C302 v ganee
Ha Bbisogbl 3 DA300 okoneyHoro yeunuterns
3ByKoBoW YacToThl (Y34), paboTatowero B mo-
cToBOM pexume. KoppekTupytowas uenodka
C308-R307 nogHumaeT A4X Ha BLICOKUX 3BY-
KoBbIx yacToTax. fenutens R307-R302 obec-
neynBaeT HeobxoaNMoe HaNPSXKEHUE Ha BbIXO-
ae Y34. Kongencatop C301 ycTpaHseT BhiCo-
Ko4acToTHbie nomexu no sxogy DA300 v 3asa-
nusaeT AYX na yactoTax soiwe 20 kl'u,.

Harpshkenvie nuTanus nogaeTea Ha Bbisog 2
DA300 yepe3 HY-dunbTp R303-C304-C306.
Harpyska Y34 nogkntouena mexay Bbixoaamu
MHBEDTUPYIOLLIETO Y1 HEVHBEPTUPYIOLLIEro yeuru-
Tene# (8biBogbl 8 1 6). Yeuneuue nocnegHero
¢ukenposano v coctaensieT 40,5 ob (100 pas).
OnexkTpoHHbLIA Kntoy, cocToswmi 13 VT301,
C307, R309, R308, R306, 1 nogknto4eHHbIA K
BuiBogy 5 DA300, obecneynBaeT BKNtoUeHHE
pexuma “MUTE". C swisogos 8, 6 DA300 ycu-
NEHHbLIN CUrHarn 3ByKOBOTO COMpPOBOXAEHMUA
yepes 3aMKHyTLIe KOHTaKThi 2, 3 1 4, 5 coegm-
Hutenen XS3 n X6 nogaeTca Ha guHamnyec-
Kuil rpomKkoroBopuTens BA1.

MNp¥ nogKNIoYeHUN BHELLIHUX aKyCTUMECKUX
CcYCTeM (HayLUHWKOB) yepe3s coeanHuTerb XS3
KoHTakTbl 2, 3 n 4, 5 XS3 pasamuikatotes, 1 rpom-
koroBopuTenb BA1 oTknioyaeTcst OT CXeMbl.
YcunenHb!l curHan 38ykoBOro CONPOBOXKAEHUS
yepe3 R300 v L300 noctynaer Ha BHelUHue
aKYCTUYECKVE CUCTEMBI (HAYLLHNKN).

UMNynbcHbIA UCTOUHMK NUTaHKUA dopMu-
pyeT BTOPUYHBLIE MOCTOSIHHBIE HAMPAXKEHWUS,
ranbBaHU4ECKN pa3BA3aHHbIE OT CeTy, Heobxo-
AUMble AN MTaHua Tenesusopa B paboyem
vny gexyprom pexvimax. MpuHumn ero pabo-
Thl OCHOBaH Ha Npeobpa3oBaH BLINPAMITEH-
HOrO CETeBOro HanpsHxeHus NMbOo NOCTOAHHO-
ro nanpspkenns 10,5...31,5 B o1 aBToHOMHOro
MCTOMHUKA MUTAHWS B BLICOKOYACTOTHOE UM-
MyribCHOE HaNpsKeHMe, C NOCNEAYIOLEN TPaHC-
¢opmaumnen 1 BeINPAMIIEHNEM STOTO Hanpsxe-
HUS1 BO BTOPUYHBIX LIGMAX.

Cxema nuTaHms oT CeTy NepeMeHHoro Toka
COCTOMT 3.

- punbTpa nuTaHns;

- BbINPSIMUTENSI CETEBOrO HANPSHKEHWS,

- CXeMbl CTabunusaumm, 3awnTsl v yrpasre-
HUS,

- CUNOBOro TpanaucTopa-npeobpasosarens;

- UIMNYNbLCHOTO TpaHcgopmaTopa.

Cxema nuTauust 0T aBTOHOMHOTIO NCTOMHMKE
COLePXuT:

- BXOAHOW 3MeKTPonuTu4eckvi KoHAeHCaTop;

- cXeMy cTabunusaumnm, 3awmTs 1 ynpasne-

HUS,
- CUINOBONA TPAH3NCTOP;
- 4ONOTIHUTENLHYI0 0BMOTKY Tpancdopmato-
pa TN (17800).
CxeMbi BhinpsimMuTeried BTOPUYHbLIX HaNpA-

XeHun, cTabunuaaTopa Hanpskennin +5 B un

+8 B, cxeMbl nepeknioyens pexumos pabotsl
MCTOMHYMKA SIBNISIOTCA 061y MK ans obenx vac-
Te CXEMbl MUTAHNA. :

Hanpsikenvie nuTatowen cetn 220 B, vacTo-
Toi 50 'y yepes npegoxpaqutens 1FUBOO u
apoccenu L800, LBO1 nocTynaeT na nomexo-
nogasnstowui punstp C800-C801-L802, ko-
TOPbLIN CIYXWUT 418 NOGABIIEHNS MOMEX, Mpo-
HUKAIOLL X N3 CXEMbI MUTanWs B ceTb. fanblue
CeTeBoe HarpshkeHve NocTynaeT Ha MOCTOBYIO
cxemy Boinpamnens (VD800, VD801, VD803,
VD804), BbiNpAMNALTCA U Yepes pesnciop
R809, koTopbit orpaHnyMBaeT BENNYnHY nyc-
KOBOro TOKa, 3apsixaeT koHpencatop C814.
Kongencatopst C804, C806, C809, C811,
BKITIO4YEHHbIE NapaniensHo 41Mogam Buinpsimi-
Terns, no4aBnstoT CUHA3HYI0 MOMEXY.

MNpeobpasosaTtesb HaNPAXEHUS BLINONHEH
Ha MOLLHOM nonesoM Tpasuctope VT803 u
TpaHcdopmartope T800 no obpaTHo-x040BOMY
npunLuny. NMpu OTKpLITOM TpananucTope VT803
(Ha NpAMOM XOfy) NPONUCXOANT HaKonneHve
3HEPrvv B MarHUTHOM rone Tpanchopmarisia
T800. MNpu 3akpbiBaHWK TpanaucTopa (Ha 06-
patHOM X0gY) POVCXOAMT Nepeaaqa Hakonnex-
HOW BHEPrum B Harpysky.

Bsuay Hanuuus HEKOTOPON MHAYKTUBHOCTH
paccevBanust B nepBUHHON Lienu TpaHcdopia-
Topa, BO3HUKAIOT NapasuTHbie KonebaHun Ha
cToke Tpauauctopa V1803, a Tarke BbIBpocH
HaNPSLKEHNS MPY MEPEKIIIoHEHNN YIPaBNAIoLe-
ro TpaHaucTopa. [inst ymMeHbLUeH s 3THX sBrie-
HUW MpuUMeHena creuuansHasn cxema nogasu-
Ters Ha anemenTax C817, R816, VD808. Mpn
3akpbiBanun VT803, aHeprus, HakonreHHan 8
MHAYKTUBHOCTY pacceunsaHvs, Bol3blBaeT pes-
Koe yBenuyene HanpsxeHus Ha cToke V1803
370 BLi3biBAET OTKpLIBanve gvoaa VD808, B
peaynbTate napasnTHbIA KonebaTenbHbIN Npo-
LIECC racuTCa 3a CHeT ToKa 3apsaa KOHLeHCa-
vopa C817. MNpu oTkpbIBAHWM yNPABNAOLLErO
TpaxaucTopa VT803 ara emKoCTb paspsixaet-
cstyepe3 R816.

[Anst yMeHbLUEHWst CKOPOCTH HAapacTaHuUst Ha-
npsKenus Ha cToke TpaxavcTopa VT803 npu
€ro 3aKpbiBanuy, npumeHeHa gemrdepras Le-
nouka C818-R818, BknioueHHan mexay c1o-
koM VT803 v HyreBoi WnHo#, 410 peobxoau-
MO AN UCKIIOHEHUS TOMEX OT UCTOYHMKA Ni-
TaHws Ha u3oBpaxenum.

YnpasnsioLyve MMnynbsChl 4ris TpaHaucTopa
VT803 cuumatotcs ¢ suisoga 6 MMC DASOO.
PeauncTop R811 criyuT 4718 OrpaHnyeHms Toka
3arsopa VT803. Peauctop R813 npepHassaqeH
LJ191 CITIaXVBaHMS Napa3uTHbLIX TOKOB 3aTBopa,
BbI3BAHHLIX EMKOCTbIO Nepexo4a 3aTBop-UCToK
VT803.

MMC DA8BOOQ obecneunBaeT reHepaLio LLn-
POTHO-UMMYTLCHBIX MOAYTIMPOBAHHbIX CUrHa-
NOB ynpasnexust CUMOBLIM TPaH3MCTOPOM.
YacToTa reHepau v 3a4aeTcs Bpems3anao-
wei uensto R806-C807, nogknioueHHON K
BbIBogaM 8 1 4. MNpu 3apage eMKOCTH KOH-
nencatopa C807 yepes peanctop R806 go
3Havenus 1,7 B, cpabatbiBaeT BHYTPEHHWA
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krou MMC, Buiauisas paspsg emkoctu C807.
Bowpems pa3spsifa 3701 @MKOCTU reHepaTop
sHyTpu UMC chopmupyeT OMOPHLIA UMNynsCE,
cryxatmi ans hopMMpoBaHMSA UMNYTbCa 3a-
fycka cunoBoro TpaHauctopa. Nurasune MMC
OCYLLECTBIISIETCA Yepe3 BuiBoA 7.

Fpu nopaye ceTesoro HaNpPsXXeHWs Ha BXoA,
CXeMbl TUTaHUs, Yepes peaucTop 3anycka R808
Teyet TOK 3apsgky koxgeHcaTopa C805. Mpwu
LOOCTWXEHWM HA HeM HanpskeHust 16...17 B,
MMC DAB800 skniouaercs, T.e. HAYMHAET Bbi-
pabaTbiBaTh MMNYMbCHE 3anycka. Korga cxema
MUTaHWS BXOSUT B pabouni pexum, nuTaHne Ha
8biBogA 7 MMC noctynaet yepes BbinpaMuTens-
Huift gnog VD806 ¢ o6MoTku 06paTHON CBA3N
TpaHcgopmaTopa (sbiBogsl 1-7). Ecniv B cuny
Kaknx-nubo npuumH 370 HanpsxeHwe ynaget
Hike 10 B, UMC oTkntountes, .. Ha ee BLIBO-
ae 6 GyneT npucyTCTBOBAaTL HU3KWIA YpOBEHb
HaNPSHKEHNSI,

BpeMst OTKpbITOrO COCTOAHMA TpaHancTopa
VYT803, a Takke napaMmeTpbl UMMAYNbLCHOO
TpaHcgopMaTOpa ONpEaensIoT BENWUNHY SHED-
WY, HaKanNMBaemMon B NEPBULHON Lienu v ne-
pefaBaemoi BO BTOpHuHbIe Lenu. Takum ob-
pa3oM, Peryrivpyst Bpemst OTKpbITOrO 1 3aKpbi-
TOro COCTOSHMA TpaHanucTopa VT803, MOXHO
yNpasnsATb 3HEprven, NepeaasaemMoil BO BTO-
pU4HBIE Lieny, T.e. OCyLeCTBNATL CTabunnaa-
LMI0 BLIXOAHBLIX HANPSKEHUA. ITO BO3MOXHO,
€CIY YNpaBnaTh LUMPHUHO| MMNYNILCOB yrpas-
neHust UMC, koTopasi MOXET M3MEHSITLCA npak-
Tnuecku o7 0 go 50%. YnpaeneHwe LWnpuHON
MMNYNLCOB NPOUCXOLAT NO ee BbiBOZaM 2 1 3.
CrpyktypHas cxema IMC DAB8OO npusepeHa Ha

puc.2.

BuwiBog 3 npegcrasnsier cobom BXOA TOKOBO-
O KOMIapaTopa, CUrHan Ha KoTopbI CHUMA-
eTcs ¢ pesuctopos R814, R817 8 uctokoson

uenu cunosoro TpaHanctopa VT803. Ecnu Ha-
NpsbKeHVe Ha HUX NpesbicuT 1 B, 70 Ha BuIxoae
6 MUMC nosiBUTCS H3KMN YPOBEHD, YTO BLI3O-
BET 3aKpbiBaHVe CMINOBOro TpaH3ancTopa, T.e.
TaK OrpaHU4MBAETCA TOK TPAH3UCTOPA B Kax-
£0M TaKkTe paboTbl CXeMbt MUTaHA.

WnTerpupyolyas Lenoyka R812-C816 cny-
XWUT 4NA Criaxveanus 8bibpoca Ha nepegHem
(hbpOHTE MMNYIbCa TOKA, BO3HMUKAIOLErO Mpw
OTKpbIBAHWM CUIIOBOTO TPaH3ncTopa, 4To 0byc-
MOBNEHO MEXOOMOTOYHBLIMIA EMKOCTAMMU B
TpaHcdopmaTope 1 AemndUpyIOLLMIA LEMAMN.

Ha suiBog 2 MMC noctynaer curdan obpar-
HOW ¢BA3N ¢ 06MOTKM 1-7 TpaHcdopmaropa
yepes anemeHTs VD802, R807, R802...R804.
O70T BLIBOL ABMSETCA BXOAOM yCUnuTens
OLUINBKI BIXOOHBIX HAMpsKeHnn 1 paboTaeT no
MPUHLMNY CPAaBHEHWA NOCTYNAOLLETO HANpsKe-
HWS C BHYTPEHHWUM OMOPHLIM HANPSXKEHNEM,
paBHbiM 2,5 B. Ecnu HarpsokeHue Ha BuiBoae 2
MPEBLICUT ATy BEMMUMHY, TO YMEHbLLLUTCA LWn-
pUHA YNPaBAOLErO MMNYTILCA 1 HANPSKEHNA
BO BTOpHuHbIX 0BMOTKaxX TpaHcgopmaTopa, B
TOM u#crie v Ha BuiBogax 1-7. Takum 0Bpasom
OCyLLecTBNALTCA rpynrosas crabunusauma
BTOPUYHbIX HANPSDKEH U UCTOUHMKE NNTaHNSA.

Pesuctop R803 criy»xut arst yCTaHOBKM 3Ha-
YEHUIA BbIXOAHBIX HAMpPSHKEHWH, KOHLEHCATOPb!
C802 1 C808 npeaHasHayeHst g criaxmsa-
HUS Mapa3uTHLIX BIGPOCOB HANpsXeHni, KO-
TOpbIe MOTYT BbI3BaTH NIOXHbIE cpabaTbiBaHNa
cxemb yeunutens owunbku. Lens obpatHon
csisn C803-R801 dpopmupyert Tpebyemyto AUX
CHCTEMbBI peryriMpoBaHus.

DyHKUMOHArbHLIA BbikNouaTerns SB8OO,
Bbikntouast nutaHne MMC (no suisogy 7), ne-
PEBOOUT CXEeMY NUTAHWS B HEAKTUBHOE COCTO-
SiHWe, NpY KOTOPOM MMMy TLCI yApasneHna Ha
sbiBoge 6 UMC He nosisnsaTcs, n nepegava

3Hepriu BO BTOPHYHbIE LIEM HE MPONCXOLUT.
NoTpebrieHne MOLHOCTH B 3TOM pexume OT
CeTH MUHUMANLHO U He NPEBLILLIAET AeCATbIX
fonei BaTTa, XOTsl BCS NepBuyHas CTOpoHa
MCTOYHMKA OCTAETCA NOAKMIOYEHHON K CeTy
nuTanns 220 B.

MnuTaHne 0T aBTOHOMHOIO MCTOYHUKA B Lie-
NOM aHamMoOrMyHoO BLILIEONWUCAHHON paboTe OT
cetn nepemeHHoro Toka. MMC UC3842
(ILA3842) n UC3843 nmeioT aHarornuHyo
(hyHKUVOHAMbHYIO CXEMY 1 OANHAKOBY!O LIOKO-
NeBKy, ¢ TOW Nulb pasHWLUEn, 4To 3anyck
UC3843 ocywectsnsaeTcs npy HanpsxeHwn
crapTa 8...9 B,aHe 16...17 B, kaky UC3842.

Mutaune DAB01 B ycTaHOBMBLIEMECA (pabo-
yem) pexume OCYLLECTBAGTCA OT 4aCTy BTO-
pU4HON OBMOTKYM NTaHKs (+26 B), yTo nosso-
nsAeT QOCTNYbL BLICOKOW CTabUNbHOCTH BLIXOA-
HbIX HaNpsKEHN NPy N3MEHEHNN BXOLOHbIX Ha-
npsikeHun ot 10,5 po 31,5 B. Kntoun Ha TpaH-
auctopax VT801, VT802, a vakxe guogbl
VD807, VD815 npegHasHa4eHb A1 briokvupos-
k1 paboThbl O4HON YACTN CXeMbl MUTaHWS MK
paboTe gpyro.

BHMMAHME! ONHOBPEMEHHARA PABOTA
[BYX YACTEW CXEMbI NMUTAHUSA NPUBO-
OWUT K BbIXOAY U3 CTPOA UCTOUHUKA,
ANO3TOMY OTKIMOYEHUE YKA3AHHbBIX
QNEMEHTOB HEQONYCTAMO!

BblMpsiMUTENN BTOPUMHBIX HANPSKEHWHA Bbl-
NOTHEHb NO OJHOMONYNEepUogHON CXeMe Ha
anopax VD817...VD821, napannernsHo KoTo-
pbiM BKNtoueHsl koHaeHcaTops C832...C836,
yCTpaHsAoLLME BbIBPOCH! HANPSHKEHNIA NPY KOM-
MyTaLmum guogos. HaykTueHocTu L804, L806
CrMaxuBaT MUKOBbIE BLIGPOCH TOKA yepes
anog VD817. Pesnctop R839 — Harpy3aka no
uenv +26 B, oH npu paboTe B AeXYpHOM pexu-
Me NpegoTBpaLLaeT nepeHanpsXeHne Ha KoH-
neHcarope C837.

Hanpsokenus +5 B, +8 B gononxnTensHo cra-
Bunuaupyrorcs MMC DA802, DABO3, npuyem
DA802 npencTansieT cobon “B3BeLLeHHbIR" CTa-
BUNU3aTOP HANPSHIKEHUS C BO3MOXHOCTbIO OT-
KroueHns Hanpsokerus +8 B. KongeHcaTtopsl
(837...C839, C841 — ¢dunurpyroLme passss-
Ki1 Ha BLIXOLAX BTOPV4HBIX BLINPAMUTENEHN.

B cxeme MMNyIbCHOro NUTaHNs BO3MOXHb
[Ba pexuma paboTbl — pabounin u geXypHbIA
(pexum oXunpaHns). B nexypHom pexvme Ha
BbLIXO4E CXeMbl MuTaHns ByayT HanpsaXeHua
+26 B, +9 B n +5 B. Hanpsikenve +5 B vnc-
nonb3yetca AN NUTAHUS! CEPBUCHLIX YCT-
poMCTB Teresn3opa. JexypHbin pexum ocy-
LLIECTBIIAETCA OTKIHOMEHNEM BLIXOAHOMO Hanps-
xeHus +8 B ¢ nomowybio MMC DA8O2.

Mepexon NCTONHUKA NuTaHus B pabouni pe-
XVM OCYLLECTBNAGTCA Mpy Noaaqe BbiCOKOro
ypOoBHs HanpshkeHns Ha Bbisog 1 DA802. B pe-
3yneraTe Ha suiBoge 2 MMC nossrnsercs Ha-
npskexve +8 B. [insa nepesoaa ncTouHuKka nu-
TaHWs B OEXYPHbLIN pexum Heobxogumo npe-
KpaTuTb NO4aYy yNpasnaoLero Mnyrbea Ha
sbiBog 1 DABO2,

(OkoHuaHue criepyeT)
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Ans npwema cnytHukosoro Tenesu-
3uonHoro sewanus (CTB) s npumeHsio
camofernbHY0 aHTeHHY &2 M ¢ nonsp-
HOW noaBeckow. Takylo aHTeHHy Joc-
TATOMHO TPYAHO HABOAUTb HA HYXHbIN
cnyTHUK. Hem Gonblie auameTp aHTeH-
Hbl, TEM OCTpee ee puarpaMmma Ha-
npaerneHHocTV. PaHbiie npumenancs
BanaHCcHbiA MOCT, cieMNaHHbIA No Npo-
cTeiien cxeme (OBa nepeMeHHbIX pe-

JL.TEPEXOB,

r.Cbi3paHb.

ans

3ucTopa, MUKpoamMnepmeTp Y iByXno-
3UUMOHHbIN NepekntodaTens). C Takum
nosvumnoHepom Tpebyetcs 6onbuion
onbIT, 4TOBLI HABOAUTL @HTEHHY Ha
HYXXHbIA CNYTHUWK, W YneHbl Moen ce-
MbW HE MOFIIY NOSb30BATLCSA TAKUM yC-
Tpo#cTeoM. 3TU npobrnemst U npuse-
nv k paspaboTtke npeanaraemoro no-
suyunoHepa CTB.

HecMoTps Ha cBOIO NPOCTOTY, NO3u-
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uuoHep pabotaeT QOCTAaTOMHO TOWHO
(TouHocTb Hanpasnewus — 0,25°).
OObI4HO 3TOr0 BNOJSIHE [JOCTATO4HO.
Mpy HEobXxoMMOCTU MOXHC NOAKOP-
PEeKTUPORBATb NOMOXEHWE aHTEHHbI
BPY4HYIO.

Moanuvnonep cobpat no knaccudec-
KO CXeMe CpaBHeHUs C UCNOofb3oBa-
HUEM onepaynoHHbIX yeunurteren. Ox
COCTOUT U3 1BYyX Bnokos (nynsroB) —
BHYTPEHHErO U Hapy»XHOro. BryTpeH-
HUIA NynbT (prc.1) COCTOUT X CXeMbl
ynpaeneuvs Ha OY DA1, kHonok “3a-
nan” (SB1), “Boctok” (SB2), nepeknio-
yaTens pexuma pabotsl SA1 (P —
py4Hon, A — aBTOMaTU4ecKWiA) U pe-
rynsitopa Hanpaeneuvs R4. Pesucrop
R4 cHabxeH npocTeilvMm BepHbep-
HbIM YCTPOMCTBOM. B kadecTee fatiu- -
Ka HanpaefeHus [BWKEHUS CIyXuUT
pesuctop R3 (puc.2), koTopbln yCIa-
HOBfIEH B OTCEKEe pefyKkTopa U Mexa-
HW4ECKU CBA3aH C OCbI0 aHTeHHbI. [Ans
CHWXeHus1 Beca u rabapuios, TpaHc-
copmartop bnoka nutanus T1, ctabu-
nuaatop 15 B v ocTansHbie anemeH-
Tbl B6r10Ka NUTaHWsA, a Takke KOMMYTU-
pytowme pene K1, K2 ycraHoeneHs! B
HapPYXHOM nynbte. HapyXHbi nynst
ynpaenenusi coefuHed 12-XuribHbiM
kaberem ¢ BHyTPEHHWUM NyriLTOM ynpas-
nenus (ucnorbayetcs 9 xurn, 3 xunbl
— pesepBHble).

HapyXHbIA NynsT ynpaenexus vc-
nosnb3yeTcs Npy obCryXMBaHUW aHTeH-
Hbl, a8 TaKKe Q151 OPUeHTUPOBKN aHTEH-
Hbl Ha CNYTHWK C NOMOLLbIO MEXaHu4ec-
KOW LLKanbl, YCTAHOBEHHOW HA aHTeH-
He. KoHCTpykuva pegyktopa 3aBucuT
OT BO3MOXHOCTeW paavoniobuTens.

Mpu paspaboTke nosvuvoxepa uc-
nonbs3oBaHa cxema u3 [1]. B cxemy see-
[l€Hbl HEKOTOPbIE U3MEeHEeHWs U Aonon-
Henvsi, [lononHeHus kacaloTcs seeae-
HUs koHfeHcatopoe C3...C6 (puc.1).
31U KoHAEHCaTOopbI CryXaT AJ1s NpenoT-
BpalLeHVsi nomex oT pabotatoLLero sn-
ratens aHTeHHbl. lsmMeHeHo v Bknioye-
Hue pene K1, K2. Pabota ycrpoicrea
OCHOBaHa Ha CPaBHEHWM [IBYX Hanpshke-
HWIA, nocTynawumx ¢ peauctopos R3
(pvc.2) v R4 (pvic.1). Pesuctop R3 cny-
XWUT AaTYMKOM yimna nosopoTa, R4 3a-
naeT BbibpaHHbIf yrosl noBopoTa.

Pesuctopsl R3 1 R4 obpasytor mocT
NOCTOSIHHOFO TOKA, KOTOPbIA NUTaeTcs
OT NapameTpudeckoro ctabunusatopa
Hanpsixenus R1-VD1-VD2. Mpwu pa-
BeHcTee conpoTtuenexdnin R3 n R4 cur-
Han B [aroHasnn MocTa OTCYTCTBYeT.
3apaeas yrorn noBOpoOTa aHTEHHb! pe-




3uctopom R4 (R3 coefuHeH ¢ ocblo
AHTeHHbI), BHOCUM pasbanaHc MocTa,
B pesyribTaTe 4Yero NnosiBiseTcs Hanps-
Xexve pasbanaHca. JTo HaNpsKeHUe
noctynaet Ha exoq auddepeHynanb-
Horo yeunutensa DA1. C ebixona DA1
CUrHan nopaeTcsi Ha NpoTuBoasHble
Bxofbi kKomnapatopoe DA2, DA3, yto
npueoauT k cpabaTbiBaHunio perne K2
unu K1. NocnepnoearenbHo ¢ pene K1
BKIIO4EHbI HOPMASIbHO3aMKHY Thl€ KOH-
TakTbl pere K2.2. Takum obpa3som,
ecnu BrkmounTes pene K2, To pene K1
He cpaboTaeT, n HaobopoT. AHanoruy-
HO paboTaeT v ipyrof kaHan c pene
K2. Takoe Bkmrodenue pene K1 v K2
npefoTepauiaeT UX OJHOBPEMEHHOE

Kat Ans VMHAWKayvu HanpasneHus
Bpawenus. Mepekmouarens SA1 cny-
KWUT NS YCTaHOBKW pexuma pabotbl
(py4Ho% unu aBTomaTuyeckuin). B pyy-
HOM peXume (310 UHAMUMpYeT CBeTo-
avop VD8) nanpsikenve +15 B nocty-
rnaeT He Ha CXeMy CpaBHeHWs, a Ha
kHOMkn SB1, SB2. 3TuMu kHonkamwu
MOXHO MOBEpPHYTb aHTeHHY Ha 3anaj
unu Ha BocTtok. [pu nepeeoe SA1 B
aBTOMaTU4ECKUA PEXUM aHTeHHa Bep-
HETCs B NOroXeHne, onpepernsemMoe yc-
TaHOBKOW pe3ncTtopa R4. Yron noeopo-
Ta R4 na 1° cooTBeTcTBYET Yify NoBo-
poTa aHTeHHb! Ha 1°. KonyeBsbie BbIKno-
yatenu SK1 n SK2 obecTtouvBaiot oBu-
ratenb B aBapunHOM peXxume rpu He-
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BKITIO4EHWE NMPY HENCNPAaBHOCTU cXe-
Mbl yrpaenexHus.

[Tpv noBOpPOTE NEPEMEHHOIO pe3nc-
Topa R4 B npaeyto CTOPOHy (MOBOPOT
aHTeHHb! Ha 3anap) nosienseTcs pasba-
naHc mocTa, u cpabarbiBaeT pene K2.
Hanpspkenve £15 B yepe3 koHTakT 5
pasbema X1 noctynaet Ha pene K2,
YCTaHOBfIEHHOE B HApPYXXHOM MynbTe
(pnc.2). 3amblKalOTCs €ro KOHTaKTbI
K2.1 v noparwT Hanpsikenve +30 B ¢
dnoka nuTaHua Ha obMOTKy fiBUrarte-
na M1. AHTeHHa HadyHeT noeopauu-
BaTbca Ha 3anaj. OQHOBPEMEHHO C
aHTEHHOW Ha4yHeT BpawaTbCa ABWKOK
pesucTtopa R3 (oH coeguHeH C Ocblo
aHTeHHbl). B TOT MOMEHT, Korga HacTy-
NUT PaBEHCTBO HANpPsHKEHUN Ha [BWXK-
kax R3 n R4, 1.e. 6anaxc MocTa, pene
K2 BHyTpeHHero nynbra obecrtoumnTces,
npekpaTUTcs noaaqa HanpsKeHusi Ha
pere K2 B HapyXHOM NynbTe, KOHTakK-
Tbl K2.1 pasoMKHyTCs, U CHUMETCA Ha-
npskenve ¢ aeuratensa M1. AHteHHa
fpeKpaTUT NOBOPOT. AHASIOMUYHBLIM
obpasom paboTaer ynpaenenue as-
TEHHOW NpU [BMXEHUW Ha BOCTOK.

Ceetoawuogbl VD5, VD6 (puc.1) cniy-

UCMpaBHOCTSIX B CUCTEME YN paenexus.
Pesuctop R10 cnyxuT ons yctaHoBKU
BEMVUYMHBI “MEepTBOI” TOUKM.

HapyXHbl# NynbT ynpasnesvs (puc.2)
Cof1epXUT CTabuUnM3anpoBaHHbin Hnok
nuTaHusa Ha Hanpsbkenune 15 B, co-
6paHHbii Ha mukpocxeme DA1, v He-
CTabUNU3NPOBaHHBI C BbIXOHBIM Ha-
npshkexnvem 30 B.

Onsi paboTbl ¢ HapyXHbIM MynLTOM
nepekniovartens SA1 Hano noctaenTb
B NonoXexHue “pydyHoe ynpaernenue’.
Ecnu atoro He caenatb, TO Npy NoBO-
poTe oT kHonok SB1, SB2 (puc.2) an-
TeHHa ByneT Bo3BpauwjaTbes B ycTa-
HOBfIEHHOE MOTIoXeHWe.

Ans nosBopoTa aHTeHHbl Ha “3anap”
HaxumaeTcs kHonka SB2. Hanpske-
Hue +15 B noctynaet Ha o6moTky pene
K2, oHo cpabaTtbiBaeT v yepe3 3amk-
HYBLUMecs KoHTakTbl K2.1 nopaeT Ha-
npsikenve +30 B Ha cooTBeTcTBY!O-
Liyto o6MOTKy fiBUraTens.

Hetanu u KoHcTpyKumuA. BHyTpen-
HWIA NynbT cobpaH B Kopnyce OT KOM-
netotepa “CuHknep” HaBeCHbIM MOHTa-
xom. Pesnctop R4, xak yxe rosopu-
nochk Bbile, CHabXeH NpPOoCTbIM BEPHb-

€PHbIM YCTPONCTBOM, MOKa3aHHbIM Ha
puc.3. Ha ocb pesucTtopa HapeT anio-
MuHueBbI anck guametpom 100 mm.
Mop yrnom 120° apyr K Apyry ycTaHoB-
NEHbl NPWKUMHBIE POTIUKN C KAHABKOM
nocepeavHe. TorwnHa KAHABKW COOT-
BeTcTBYyeT TonwuHe aucka. OavH un3
ponukos cHabxeH Ocbio Ans Bpatie-
HVA aucka. Ponuku Heobxogumbl ans
yMeHblueHus niodra npu nosopote
WwKanbl. Ha wkany npukreeH LUKOsib-
HbI TpaHcnopTup AvameTpom 100 mm.
C TpaHcnopTupa yaarneHbl Bce crapble
HaANUCU U HaHEeCeHbl HoBble — OT 0
po 80° wa soctok, v o1 0 o 80° Ha
3anap. Kaxpoe genexHve Ha TpaHcnop-
TUpe coctaenseT 1° u cooTBeTCTBYET
MOBOPOTY aHTeHHbl Takke Ha 1°. Pe-
aucTopbl R3 (pvc.2) v R4 (puc.1) non-
XHbl ObITb NMPOBOMIOYHBLIMU U UMETL
ovHakoBoe conpoTuenenue. Pene K1;
K2 — P3C60, HapexHo cpabaTbiBato-
wime oT Hanpsbkenus 12 B. B kavecTse
DA1 moxHo npumennTb noboi onepa-
UUOHHbIA ycunuTenb. Komnapartopsl
DA2, DA3 — KP521CA3 (nononayT v
K521CA3, HO y HUX apyras LoKones-
ka). B kayectBe SA1 ucnonbayetcs
nepekmnoydaTens MN2K. Khonkn SB1,
SB2 — niobble Metowmecs.

HapyXHblit NynbT pasmeuiaeTcs B
mobom nopxoasiuieM rno pasmepam u
repMeTV4HO 3aKpbITOM Kophnyce. Pasbe-
Mbl X1, X2, X3 ycTaHOBMEHbI B HWXKHER
TOpLEeROW YacTy kopnyca. KHonkv SB1,
SB2, ceetopuonbl VD6, VD7 v npepox-
panuTens FU1 Ha Tok 2 A yctaHosene-
Hbl HA NepeaHel NaHenyu v repMeTuy-
HO 3aKpbIThl KpbiLLKOW. TpaHcdopma-
Top T1 ponxex obecneyveatb HOMU-
HanbHbIA TOK 3MeKTPoABUraTens.

B moet KOHCTpyKuMY NPUMEHEH 4 BU-
ratenb O15T ¢ nnaHeTapHbiM peayk-
Topom MIMK1. Aeuratens paccuutaH
Ha Hanpsikenve 27 B v notpebnser Tok
3 A. Ovopbl VD1...VD4 — 242, Ho
MOXHO MCnofb3oBaTh niobble apyrve,
noAXoAsiine No HanpsKeHWto U TOKY.
Bbibop aneMeHToB — caMmbli pasHo-
obpasublii. [MaBHOE — no3vuynoHep
noslyyaeTcsi AOCTATOUHO [1ELLIEBbIM.

HanaxvweaHwe nosnyvoHepa cBo-
AUTCS K ycTaHOBKE AnanasoHa “‘mepT-
BOM TOukK” pesuctopom R10 v coeme-
WEHWIO LKarn Taperku v no3vyuoxe-
pa. AucTtaHuMoHHOE yrpasreHue no-
3nuuoHepa 6esoTkasHo paboTaeT yxe
MHOFO f1eT, U 3VMOW, U NeToM.

Nureparypa
1. PapuomobuTenb, 1994, N5, C.57.
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CxemoTexHvKa 4aCcTOTOMEpOR 3a Moc-
negHue 20 net He npeteprera NpuHUn-
nuasnbHbiX U3MeHeHuin. Namenunacsh
anemeHTHas 6asa, Habop cepBUCHbLIX
thyHKUMIA, OfHAKO Takol BaXHbIN Napa-
MeTp Kak Bpems cyeta (bbicTpoped-
cTBWe) ocTarncs NpexHum. B GonbLuvH-
CTBE CXEM BpemeHa cyeta AOCTaTouHOo
BeMVKU. DTUM, KCTaTw, “rpeluar” u MHO-
rve rpombilLrieHHbIe Npubopbt.

[ns namepeHns 4acToThbl ¢ pa3pella-
touien cnocobHocTbo 1 My 06bIYHO Uc-
nonb3yeTcs crnegyowmii MeTos,: B Teye-
HMe 1 ¢ NMoACYUTBLIBAETCA KOMMHECTBO
UMIMYNbCORB, 3aTeM B TedeHue 1 (pexe
0,5 ) c npoucxoanT NHANKaLUA pesyrb-
Tarta. bbicTpogencTeue B Takom criydae
cocraenset 1 uamepenve B 2 ¢l Pabota
¢ Takum npubopom curbHO pasgpaxa-
ert, ocobeHHo ecnv TpebyeTcs NogroHka
4acToThbl B CXEME.

CyuiecTeyeT gpyron MeTog, Korga B
TeyeHve 1 ¢ uaMepsieTcs 4acrora, 3a-
nMcbIBaeTcs B perncTp, v 1 ¢ nuiguumn-
pyeTcs, B TO BPEMS KakK CHETUUK n3me-
psieT HOBOe 3HaveHwve. buictpogeicTeve
Takow cxembl coctaenser 1 usmepenve
B 1 ¢, Ho ansa komcopTHON paboThl ero
BCE paBHO HEJOCTATOMHO.

Bonee npueMnemMbIM MOXHO cuuTaTthb
2 namepenus B 1 c. Takod pesynbrar
MOXHO MOTy4UTb, YMEHBLUWB BABOE Bpe-
M5 cHeTa U1, COOTBETCTBEHHO, BABOE YBe-
FIMYMB YACTOTY CHUTAEMOI NMMYTIbCHON

C MAIbIM BPE

nocnegosarenbHocTy. B GonblumHcTBe
Crny4Yaes TOYHOCTb U3MEPEHNS OCTAHET-
csl HenameHHoi. Briepebie meTop ¢ ya-
BOEGHWEM M3MepsieMOW 4acToThl Bbin
npeanoxex cebiwe 10 ner nasag [1].
OpHako cxemoTexHUdeckoe ero Borsio-
LLieHWe 0Ka3aroch HE COBCEM YauHbIM.
YaBOoeHWEe 4acToThl NPOU3BOAUINOCH
thopMUpOBaHUEM UMMYTbCOB B MOMEHT
nepexoga BxogHoro curHana uepes 0.
3710, a TakKe MegreHHasn sreMeHTHas
6asa (ctapbie OY v koMnaparopbl) He
BbLI3BANV MHTEpeca K gaHHon nybnuka-
ymmn, v metog Bbin BbicTpo 3abbIT.
Ecnv BHUMaTENbHO PACCMOTPETL 3TOT
BOTPOC, TO CTaHET CYEBUAHO, YTO OfNTH-
MalbHbIM ABMSETCA YOBOEHUE YyXe
chopMUpPOBaHHOW U3 cUrHasa nocrneao-
BaTerbHOCTU MPSAMOYFOSbHbIX UMINyTb-
coB. Jlerye BCEro aTy 3agady pelmTb ¢
nomoLbto anemexntoB “Kckmovatouiee
nnA" [2]. CoearHerHbie onpegeneHHbim
o6pa3om, fBa Takux anemeHTa cnocob-
Hbl hopMUpPOBATL KOPOTKUE UMMYITbCb!
no poHTY U cnafy BXOAHbLIX BO Bce
nonoce pabounx yacrot. fns KMOT-muk-

TexHuueckine XxapakrepucTuku:
YyBCcTBUTENBHOCTD, MB, 50
[vianasox namepsiembix

yacrtoT, My 0..1
Paspeluenue, 'y 1
Bpems usmepenwusi, ¢ 0,5
Wnavkauvwn, paspagos 6

===

EHEM CYETA

pocxem 310 2 MU, ofHako, yuuTbiBas
HECKOMbKC Xygalee GbicTpogencrane
CHYETUMKOB, €CTb CMbICIT OFPaHU4nTb
BXOZHYIO U3MEpsSIeMyI0 4acToTy 3Haye-
Huem 1 M.

Astopom paspaboral uyactotomep,
peasnu3ytoLiMiA ONMCaHHbIA BbILLIE NPUH-
umn.

[ns ynobcrea cxema pa3bura Ha Tpy
OTHOCUTENbHO HE3aBUCUMbIX y3na:

- BXogHoW npeobpa3soearernb ¥ dop-
MUpoBaTernb Yrpaensowmnx cUrHanoe
(puc.1);

- CYETHO-UHANKATOPHbIR BroK (puc.2);

- UCTOYHMK NUTaHuA (pwuc.3).

Hymepauuns 31eMeHTOB Ha cxemax
CKBO3HAs, YTO MO3BONsET n3bexarb ny-
TaHuybl. BxogHoit npeobpasoesarensb
(pnc.1) BbinonHeH No cxeme n3 [3] ¢ He-
BonblnMmy nameHeHuami. OH cocTout
13 3aumTHbix guogos VD1...VDG, ncro-
kosoro noercputens VT1, auddepeH-
yunarnbHore yeunutens Ha DA1, Bbixog-
Horo kackaga Ha VT2 u Tpurrepa Lmut-
Ta Ha anemeHtax DD4.1, DD4.2. C BbI-
xoga uxseprtopa DD4.3 umnynbcHas
nocnegoearenibHoCcTb NOCTyNaer Ha ya-
BouTtenb vactorbl Ha DD5.1, DD5.2.
AnutenbHocTb UMNyNbCoB, hopMupye-
MbiX MM MO MNepenagam HanpskeHus, pae-
Ha BpeMEeHW 3afepXKn OJHOTo anemMeHTa
u coctasnset 200...300 He. Knioyw DD1.4
ynpaernsier NpoXoXAEHUeM UMNYNbCos OT
chopmupoBarens Ha CHeTUnK.
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l Puc. 2

avbdepeHuvpytowas uenoyka C6-R16
chopMUpyeT KOPOTKMiA MMNynbe cbpo-
ca (R), cueTumku ycraHosaTesa B “07. Jlo-
rmyeckunin “0” € UHBEPCHOTO BbiIXoAa
DD8.1 otkpbieaeT ko4 DD 1.4, v Hauu-
HaeTCsi HOBbIV LUK U3MEpeHWiA.

Llenb C7-R12 ycTaHaemvBaeT cHeT4v K
DD7 B “0” npv nofaye HanpskeHusa nu-
Tauvs. CneayeT OTMETUTD, YTO CHETHUKN
K176WE2 vmetot oiHy HeNpUATHYIO 0COo~
6enHocTb. [onae B 3anpeuwieHHyo Ass
[IeCATVHHOIO pexrma obnactb koo (oT
10 no 15), onv 3ayuknuBaloTCs.

CYeTHO-UHAVKATOPHLIN y3er (puc.2)
Bbinon+HeH Ha Mukpocxemax DD9...DD20
v Tpurrepe DD8.2. Cyetuukn DD9,
DD11,DD13, DD15, DD17 nDD19 BbIG-
paHbl Tuna K176ME2, Tak kak onn foc-
TaTOYHO pacnpocTpaHeHbl U BecbMa
yno6Hbl No yokoneske. [ewwvdpaTopbl
DD10, DD12, DD14, DD16, DD18 v
DD20 npumenexsl Tuna K176M02. NH-
avikatopbl HG1...HG6 — BakyyMHo-10-
MUHecUeHTHbIe. X JocTouHCTBA U 0CO-
6eHHOCTU NpUMEHEHNs1 B CXemMax Ha
KMOT-anemeHTax [jocTaTouHO Nnoapob-
HO OCBeLanvcb aBTopoMm B {4].

Umnynbcom no Bxoy R cyeTumku yc-
TaHaBMUBAaIOTCS B HYNIEBOE COCTOSIHUE,
kroy DD1.4 oTkpbiBaeTCA U Ha4YUHaAET
nofic4eT MMNynbcoB €co Bxoaa “Cuet”.
o oKoH4YaHWUM BpeMeHU cueTa, UMNyrbC
no exofly C 3anucbiBaeT pesyribraTt B

Ynpaeneuve paboto# HactoTtomepa
ocywecTenaeT (hopMupoRarTernb ynpae-
naAwWUx curHanos. Ero ocHoBy cocTae-
nsieT KBapuesbin reHepartop Ha DD1.1,
DD1.2. Ctout otmeTutb, yto MC ce-
pun K176 B flanHoM reHepatope pabo-
¥aTb He BynyT, 4To cnefyeT yuuTbiBaTth
npv noabope fetanen. Ecnvreneparop
3anycKaertcs HeyCTOUUURO, NocrnejoBa-
TeNbHO C KBAapLEM MOXHO BKIOYUTL
KoHeHcaTop eMkocTbio 18...24 nd.

Ha mukpocxemax DD2, DD3 n DD1.3
peanuioBad fenurtesnib 4YacToTbl Ha
10000. Takoe CxeMHOe peLleHue No3Bo-
NAET CHU3UTb KOMUYECTBO MUKPOCXEM
nenutena. UMC DD6 penut yactoty
euwje Ha 5, T.e. no 20 My. lanHas vacTo-
Ta Bbibpana Ans hopMupoBaHuns ume-
putenbHoro nitepeana B 0,5 ¢ (10 ne-
puopnos). Cuyeryuk DD7 coBmecTHo ¢
Tpurrepom DD8.1 chbopmupyioT ynpaens-
IOWWA cuUrHanm: UMNynbc AnuTenbHoC-
Tot0 50 Mc — nay3a 500 mc. Jlornyec-
kuin “0” npu nayse OTKpbIBAET K104
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DD1.4, paspewas c4et umnynbeos. o
hpoHTY umnysnbea 50 MC KMoy 3aKpbi-
BaeTcs, a AuddepeHuvpyouian uenb
C5-R14 dopmupyeT umnynbe 3anucu
peaynbTaTta B perycTpbl Aelndpartopos
(ebixon C). 3TOT e uMmnynbe 3anvcbisa-
eT B cuet4uk DD7 pecatuaHoe uucrio “9”.
Mo npuxope Ha exog CP DD7 cnepnyto-
LIero UMnynbca cHeTUMK obHynseTcs,
no cnagy UMnysbca Ha ero Bbixofie 8 (Bbli-
Bof 11) Tpurrep cHoBa nepeksiovaeTces.
Ha nneepcHom ebixone DD8.1 yctaHoBUT-
€A HA3KMA YPOBEHb, NO3TOMY POPMUPO-
BaHVs uMnyrbca auddepeHuvpytowen
uenodkom C5-R14 He npovsonaer, Y cHeT-
yuk DD7 HauHet otcuet nayabl (500 mc).
Ha npsimoM Bbixopie tpurepa DD8.1 npo-
U30AET NePEKNoHeHne B COCTOSAHVE f10-
rndeckon *17. Mo cdpoHTy nmnynbca

pervcTpbl Aellndparopa, v oH otobpa-
KaeTcs Ha MHAVKaTopax.

Yepes 50 mc cneagyeT umnynbc cBpo-
ca R, ¥ cyeTHmMKn Ha4YMHaT OTCHET HO-
Boro pesynsrara. Ctapbie [JaHHble 0To-
Bpaxalorca Ha uHavKaTopax [0 OKOH-
YaHua creaylLwWerc BpemMeHn nsmepe-
HWA, Nocre 4Yero oBHOBMAIOTCA NO UM-
nynbcy 3anveu C.

Tpurrep DD8.2 BLINONHAET OYHKUMIO
vHavkaropa nepenoriHenus. o cnany
umnynbca Ha Bbixoge 8 (BbiBoa 11)
DD19 uepes puddepeHuMpYyLoLLyIo Le-
nouky C11-R18 npousonget yctaHoBka
Tpurrepa DD8.2 B cocTosiHve norudec-
Kor “1", 4TO BBI3OBET 3aXvraHve cpasy
BCEX AeLUMaribHbIX TOMEK HAVKATOpOB
HG1...HG6. Llene R17-C8 ocywiecTtsns-
et cbpoc tpurrepa yepes 500...600 mc.




[Ouon VD7 npepHasHaved Ans BbicTpo-
ro paspafa kongexcaTopa C8.
WeTounmnk nuTanua (puc.3) npenens-
HO NPOCT, M 0CODbIX NOSICHEHNH He Tpe-
6yeT. Tpancdopmarop T1— camonens-
HbIW, MWBO roToBbIA ¢ HEOBXOAUMBIMU
HanpsXXeHusaMu Ha obMoTKax.
Mutanne KMOM-Mukpocxem noaso-
AnTca cornacHo npasuny: “+” nuranus
— K BbIBOly C HaUDOMbLLIMM HOMEPOM,
“. — K BbIBOQly C BABOE MEHbLUUM HO-
mepom. Bxonbl Hevcnonb3yembix ane-
MEHTOB crefyeT NoAKNuUTe nubo K
wwuHe +12 B, nubo k obiuemMmy nposoay
— 370 3aBUCUT OT yaobcTBa passBoku
neuatHo# nnatbl. He cnenyer 3abbiBaThb
ycTaHaBnueaTtb Ha nnaty 6nokmposou-
Hble KepaMu4yeckue KOHAeHcaTopbl No
uenam nuTaHus. Mx eMkocTe MOXeT ne-
xaTb B npepenax 0,047...0,1 mk. OBbiu-
HO 10CTATO4HO O[JHOTO KOH/IEHCATOPa Ha
3...5 IMC. B cxeme MOXHO NpUMeHuTb
mukpocxemsl cepuit K176, K561, 564,
K1561 wnn CD4xxx. DD6 moxet ObiTb
Tvna K561U1E9, Ho y Hee nHas uokones-
ka. lpoccens L1 — nioboit noaxoasLmi
€ MHAYKTUBHOCTBIO 60...150 MKIH. Pe-
ancropbl — MIT-0,125; koHaeHcaTopbl —
niobblie. Keapy moxer 6bITk ¢ Apyrod pe-
30HaHCHOW vacToTomn (no 2 MIy), Ho B
3TOM crlydae CnefyeT COOTBETCTRYIOLLIMM
06pasom N3MEeHWUTb Cxemy aenurenst.
HanaxusBaHue YacToroMepa CBOAUT-
CS1 K HACTPOMKE MaKCUMAanbHON HyBCTBY-
TenbHOCTU BXOAHOrO NnpecbpasoBaTtens.
Ons storo Ha BXO[ NOAaT CUHYCOW-
panbHbid curHan wacroton 1 Mly, u
non6opom R3 yctaHaBnuBarT HyBCTBU-
TENbHOCTb, NPW KOTOPOW UMRYMbChl Ha
Bbixofie DD4.3 coxpaHsnT NpaBUnbHYyo
copmy.
Yno6Ho oNonHUTE 4acToTOMEp elle
n BY-exonom ¢ genutenem Ha 1000.
Bbixoa fenuTens nyylle noakni4nTb
Ko Bxofly yasoutens uactotel DDS.1
(ebiBOA 1). Takum obpasom nosasuTcs
BO3MOXHOCTb U3MEpPATb 4acToTy Ao
600...1000 MI"y (Npy COOTBETCTBYIOLLIEM
BLIOOPE MUKPOCXEM iennTens) ¢ paspe-
wawuen cnocobHocTblo 1 KMy,

Jinreparypa
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MpocTeiwne npobHUKKU cnyxaT aAns
NPOBEPKN HATINUMS SMEKTPUHECKOTO KOH-
TakTa (LUEeNOCTHOCTU 3MEKTPUHECKON
yenu). Kak npaBuno, oHn cocronaT u3
VCTOYHUKA NUTAHUS U 3remMeHTa UHAK-
kauuu. Yauie scero ucnonb3yiotea 6a-
Tapeika u namnodka unu ceeToauop.
CxeMbl TakKux yCTPOWCTB U3oBpaeHbl
Ha puc.1. Ony npocTtel U He TpebyloT
cneumanbHbix pacuetoB. EAVHCTBEH-
Hoe, cnefyeT yuMTblBaTh, YTO B COCTaB
R1 (puc.16) BxoavT BHYTPEHHEE conpo-
TUBNEHNE NCTOUHWUKA AUTaHuA. Tak, npu
MCNOMb30BAHUN MUHUATIOPHbIX ANeMeH-
ToB nuTanus (Hanpumep, CLI018) yac-
TO MOXHO 0B0iATMCE BooDLLE 6e3 pesu-
cropa. KoHCTpYKUms 3TUX NpOBHUKOR 3a-
BUCMT OT haHTasum usrotoeutens. Ha-
npuMep, NpobHUK CO CBETOAMOACM
AN307 v anemenTom CLI018 MOXHO BblI-
NOMNHWUTL B BUAE Llyna, B ronoBKe KOTo-
poro pasmellaeTcs CBETOAWOA.

OnucaHHble NPOBHUKM NO3BONAKT
KOHTPOMMPOBATb LENM G CONPOTUBNEHN-
eM euHUUbl oM. B To xe Bpems, Bbisa-
0T crydau, korfa npoeepsieMbie Lenm
0bnanaloT 3HauuTensHo 6onbLIUM Co-
npoTuenexveM. [ns 3Toi uenu noaxo-
1T NPoBHMK, CXeMa KOTOpore npueeae-
Ha Ha pmc.2. [py BEpXHEM NONOXKEHUM
nepekniouatens SA1 npoeepsemas
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" POBHUKM HA NOBON BKYC

yenb BKMKUEHa Mexay “+" UCTo4YHUKa
nUTaHus 1 Ga3’oBOA UENbio TPaH3UCTOo-
pa, YTo NO3BOMSET KOHTPONMUPOBATb
Lyenu ConpoTUBNEHUEM [10 [1eCSATKOB
KMNOOM. B HUXHEM nofioXeHun nepe-
kniouaTens SA1 B ueny nporekaer norn-
HbIl Tok (nopsigka 5 MA), noatomy ee
conpoTUBIEH1E omkHO BbiTh He Gonee
pecatkoB oM. [pu HEKOTOPOM HaBblke
paboTbl ¢ TAKUM NPOBHUKOM, NO sPKO-
CTU CBEYEHWA CBETOAMOAA MOXHO Cy-
OVTb O BEMUYUHE CONpOTUBNEHUS Npo-
BEPSIEMON Lienn. )

OnucanHble NPoBbHVKY NpeHa3Haqe-
Hbl A8 NPOBEPKX Lene#d NOCTOsIHHOIO
TOKa, ¥ UMEIOT 3aBUCUMOCTb UHANKALAN
Kak OT NOMAPHOCTU NOAKMIOYEHUs, TaK
W OT HaNWU4uUs B NPOBEPSIEMON LIENU BEH-
TUMNBHbIX 3NEMEHTOR (AMOoA0B, TPaH3W-
cTopoe 1 T.n.). losTomy npu npoeegke
uenemn, UMeloLLIMX Takve aneMeHTbi, cne-
ayet cobniofaTh NONSPHOCTb MU Me-
HSITb MECTamMu KOHUbI NpU NpoBepke.
MpoBHUKM NO3BONSAIOT “NPO3BAHMBATL”
yenu, cofepxalune KOHAEeHCATOophbl
Gonbluoi eMkocTu. Npn 3ToM CBETOAK-
o[ BHa4ane BCNbIXMBAET APKO, 8 NOTOM
ME[IEHHO (B 3aBUCUMOCTI OT BENUYU-
Hbl @MKOCTW) FacHer.

LN npoBepKu Lene# NOCTOAHHOIO 1
nepeMeHHOro Toka npeanaraeTcs npob-
HUK, n3oBpaxeHHbli Ha puc.3. B otnu-
yue oT npenbilyLLuX, B 3TOM NPoSHUKe
BBE[leHa aKycTUYecKas uHaukaums. Ha
anementax DD1.1, DD1.2 cobpan Mynb-
TuBubpaTop, a DD1.3 BeINONHAET dYyH-
kumio Bydpepa. Curnan reHeparopa ue-
pes konfieHcaTtop C3 nofjaetca B uccne-
Ayemyio uenb, a Yepes KoHleHcaTop C'4
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nocTtynaet Ha basy tpansucropa VT1,
Harpyskoi KOTOpOro CRyXuT AuHamu-
4eckas ronoska BA1.

Mpu nCnNpaBHOCTY LENK CNbILLIEH CUr-
Han reHeparopa. Hacrtorta 3ByqaHua 3a-
BUCUT OT BpemMA3adalolinx aNieMeHToB
— uenen R2-C2 1 R3-C1. NameHsas Ho-
MUHambl 3TUX 3NEMEHTOB, MOXHO NONy-
UNTb YCTpawBaloWMii TOH 3ByUaHUS.
Cnegyet, ogHako, NOMHWUTL, 4TO ANSA
nony4exHua Meaxsapa HeobxoaMmo cum-
METPUUHOE U3MEHEHNE HOMWHATOB.

B kauecTBe norn4eckoro arnemeHTa
MOXHO UCNONb30BaTh MUKpOCXemsl JIA7
unu JIA9 cepuir K176, K581. TMpu uc-
fONbL30BaHUK MUKpocxemsl J1A7, ocTas-
LUKACSA 3NEeMEHT MOXHO BKIIOUUTL Me-
peq BXOOOM TPaH3UCTOpa, Kak aTo no-
‘xasaHo Ha puc.4. Takoi npoGHIK NO3BO-
IUT NPOBEPATHL Lenu ¢ BonbLIMM, B He-
CKOMBKO KUITOOM, CONpoTuBneHuem. Mpu
NCHONH30BaHM MKpocxemst STA9 Hyx-
HO 06beuHNTL BXOAb!t, 4TOOLI U3 TPEX-
BXOO0BOW caenarb ABYXBXOAOBYHO MUK-
pocxemy. Cepus K561 npeanodtutens-
Hel, NOCKONbKY umeeT Bonee Wpokui
ANaIA30H HaNpsPKeHWs NUTaHua. Akyc-
Thuyecknii nanyuarens BA1 — renedox-
Hbilt kancions TOH-2 conpoTuBneHMem
1,6 kOM. TMput ykasaHHbIX HOMUHaNax
pEe3NCTOPOB 1 KOHAEHCaTOpOoB pabouasn
uacTora npobrmka — nopsgka 1...3 kl'u.

KOHCTPYKTUBHO NPOGHUK MOXHO Bbl-
NONHUTL B HebonbLuoi kopobouke nnn
B KOpnyce OT CTaporo kapMaHHoro pa-
AuonpuemHmnka — B 3TOM Cryvae ecrb
mecto aAnsA barapeit, a BMECTO AMHaMU-
Ka MOXHO yCTaHOBUTL ronoeky TOH-2.
MpobHik NO3BONSET NPOBEPSTL LEni,
BKJTIOUAIOLLIME KOHAEHCATOPbLl EMKOCTbLIO
[10 HECKONbKUX AecAaTkoB HaHodapaga.

Boree yHunBepcaneH npobHik, cxema
KOTOpPOro NpuBeaeHa Ha puc.5. B atom
BapuaHTe eCTb Kak akycTudeckas, Tax
K onTuueckas uHaukauma. Ha anemen-
1ax DD1.1 u DD1.2 cobpan reHeparop
ToHa. Kak # paHblue, 4acToTa ToHa 3a-
naerca uyenovkamu R2-C2 n R3-C1.
OgHako 3aecs reHepatop paboraer He
NOCTOAHHO.

B cpeaHeM nonoxexun nepexntovare-
nst SA2 cxema OTKIIOHEHA OT UCTOUYHM-
Ka nuTaHus. B BepxHem nonoxeHun SA2
(npoBepka Lenen C HA3KUM CONPOTUB-
neHnem) npoBepsemas Lens BKNo1aeT-
cst nocneaoBarernisHo CO BCEN CXEMON.
B atom cniyuae npobHuk pearnpyeT Ha
conpoTtuenexue uenu oo 1 kOm aong cee-
TOQUOAHOR MHAMKALUUK, U nopaaxa de-
CATKA KMMOOM N8 aKyCTUYECKOM.

B HinkHeM nonoxeHun SA2 (BbiCOKOE
cONpoTUBREHWE) NpoBepsemMan uenb
BKITIO4AETCA NOCNeNoBaTENLHO C pE3n-

ctopoM R1, yepes koTOpbId nogaercs
ynpaBnswuiee Hanpsxerne (“1”) Ha
BXOAb! MUKpOCXeM. [Noka Lenb pazoMk-
HyTa, T.e. BXOOQHOE CONpOTUBNEHue
6onbe 100...300 kOMm, Ha Bxoagax
DD1.1 u DD1.2 npueytcreyet “0”, no-
nasaeMslil yepes pesuctop R5. Korpa
ConpoTUBNEHWE NPOBEPSEMON Lieni CTa-
HET Mano, Ha ynpaenAoWMX BXoAax
nosBnsercs noteHuwan donee 1/2 Upyy,
BO3HWKaET reHepaLus, 1, B 3aBUCMMOC-
TW OT NONoXeHusi nepekntovarens SA1,
3aropaeTcsa CBETOaAUOA Unn 3By4uT TO-
HanbHbIA curHan. M3-3a BbiCOKON 4yB-
CTBUTENLHOCTH CXEMbI MHOTAA BO3HMKA-
eT reHepatius 6e3 NOOKNIoUEHUS Harpy3-
k. CurHan npu aTOM — BbICOKOM 1ac-
TOTHI M MAnoro ypoBHS, HO OH CO3Jaer
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K npatepsiemMal yenu Puc. 4

onpepeneHHsole Heynobcrea. B atom
Cnyvyae pekomeHOyeTca NOAKMIOYUTDL
koHaeHcatop C3 emkocTsio 50...500 nu-
kodhapag.

Kak nokasana npakrtuka akcnnyara-
uun Takoro npobHuka, ero MoXHO UC-
NoONbL30BaTb HE TOMbKO ANSA “fIpO3BOH-
Kit” NpOCTLIX Uenen, HO U NPoBEPATL
Lenu, cogepxatime p-n CTPyKTypbi.

BblBaeT, YTO Y MUKPOCXEMbI BLIXOAUT
M3 CTpOS OAMH K3 ANEeMEeHTOB, Hanpu-
mep, y K561J1A7. B atom cnyyae UMC
MOXHO MCNONbL30BaThL NP N3roTOBNE-
HUM NPpOGHMKA AnA nomcka “chassl/ckpbi-
TOI npoBoakK”. Cxema Takoro NpobHu-
Ka npyBeaeHa Ha puc.6. B ganHom cny-
uae tmdposas MUMC ncnonwayercs B pe-
Xume ycunutens. Mockonsky BXog Muk-
pocxeMb! BetnonHex Ha KMOT-cTpykTy-
pe, OH NpakTU4Yecku He noTpebnser Tok,
a pearvpyeT Ha HaBedeHHyio 3[C, uto
“ NO3BONSIET MCNONbL30BaTh €ro B Kave-
CTBE MHAMKATOPA ANEKTPUYECKOrO NONs.

MepekntovaTens SA1 cnyxuT ans ne-
pexofa B pexum nHaukaTtopa-casomnc-
katens. HeoxHoBas namna HL1 aenset-
CHA ONTUUECKUM WHOUKATOPOM hasbl.
Mpu noucke ckpbITOR NPOBOAKK nepe-

] SA22 Puc. 5

321 S22
— —

R1 120k

RZ 120k

R3 120k

R1:510k

001 K5611A7
D01.2

D011




kniouarens SA1 HaxoaUTCA B BEPXHEM
o cxeme nonoxeHuu. MNpu noaHeceHun
K NPOBOAHUKY pa3naeTca 3BYKOBON CUr-
Han u saropaerca ceetoguon HL2. B
HWKHEM MONOXEHMM nepeknovaTens,
fpw KacaHum Wwynom “dasHoro” nposo-
a, 3aropaloTCs HEOHOBLIA UHAMKaTOP
HL1 1 ceeToanopn, a Talke CnbltlieH 3By-
koBo# curHan. Knonka SB1 Bknrovaer-
CS Ha BpEMS NpoBeeHNA 3MEpPEHNA.
KOHCTPYKTUBHO MHOMKATOP BbIMONHEH
B Buae KopoBouku, B KOTOPOW pasmelLie-
Hbl cxema u batapeitka. Tok noTpebne-
HWUS CXeMbl AocTaTouMHO man. Tak, fipu
yKasaHHbIX Ha CXeMe HOMUHanax mak-
cuManbHblil TOK (peXxuM 3BydaHusa) He
npeesiaer 3 MA. B pexxume monyanHns
ToKk norpebnequs — 0,2..0,4 MA. Uc-
NONb30BaHNe MUHUATIOPHbLIX ANEMEHTOB
Aenaer ycTpoicTeo bonee kOMNaKkTHbLIM.
Cneayer oTMETUTL, UTO ecni Aenartb
KOPIyC METanM4eCcKnM, COEAUHEHHbIM
¢ obwmm NpoBOAOM, TO cnefyer wHe-
CKOMbKO YBEMUUMTL ANWHY Luyna ans
KoMmnexcauum noTepm YyBCTBUTENLHOC-
TH K3-3a AKPaHNPOBaHUA cxemebl. B ka-
YecTBe 3BYKOBOTrO M3nydaTens MOXHO
MCNONL30BATh NbE303ANEMEHT, HO, Kak
npaBuno, OHK NGO 3HaUMTENLHO Bonb-
we no rabapuram, yem OIML, nnbo
3By4aT HegOCTaTOYHO rPOMKO.
ConpoTuenetue pesucropa R8 onpe-
NenaeTca B 3aBUCUMOCTI OT Hafnpsxe-
HWUS UTaAHKUA U conpoTuBneHusa Ry ka-
TYLLIKM 3BYKOBOTO uany4arens BA1:

U,-3
R8 = —~

~R,.

CxeMa crabunsHo paboTaet npu Ha-
npsbxkeHnn nutanus ot 5 o 9 B ans ce-
puu 176 n ot 4 oo 15 B ans cepun 561.
YyBCTBUTENBHOCTL CXEMbI 3HAUYUTENBHO
foBbiLaercs npun gobaBnexnit ewe oa-
HOro mHBepropa. B npuHumne, MoxHoO
oTKasaTbCs OT reHeparopa, cobpaHHo-
ro #a anemextax DD1.2 u DD1.3, no-
CKOMbKY HafpsikeHue, HaBoAUMOE Ha
BXOAE MWKPOCXEMbI, IEPEMEHHOE, U B
3TOM cny4yae Byaer BOCrpou3BoanTLCH
3BYK, COOTBETCTBYOLLIA YacTOTe HaBe-
nexHon SAC.

Takas cxema npuBegeHa Ha puc.7.
Idpoccens L1 cnyxut ans yBenndeHus
rPOMKOCTM 3ByHaHUs Nbe3onanyvarens,
1 BoiNOnHex npoeogom M3J 0,12 mm
B BpoHeBoM cepaeqrmke J10 MM C Ha-
MOTKOM A0 3anonHeHus. JTOT npobHuk
fIOMOXET aBTONOUTENAM NpK OLEHKE
paboTbl cBeY — ecnint NpobHKK nogHec-
TH K IPOBOAY, UAyLIEMY K CBeYe, BCMbl-
XUBAET CBETOAMOA M PA3fAETCs 3BYK C
YaCTOTOW MoAauYN UMIyNbCca K CBeYaMm.

(OkoHuaHue cneayer)

E

Ha npumepe KOHKPETHOro akcnepu-
MEHTaNbLHOro YCTPOMCTBA Mbl XOTUM 110-
3HAKOMUTL uMTaTENEN C NPUHLANOM
OERCTBUS ANEKTPOHHLIX OETEKTOPOB
mxu. Mo cyt gena, yxe camo 3arna-
BUE CTaTbit HE OYEHb MpaBUNbHO, MO-
CKOMbKY U3BECTHbBIE 110 Ha3BaHUEM “Tio-
nurpad” yCTpoiACTBa, ECTECTBEHHO, HE
M3MEPAIOT HUKAKOMK “IdKin” — fIOHATUE
KK He oTHocUTCH K obuien duaumono-
rn. OaHaKo MPUXOAMTCA CYATATLCA C
TaKUM OBLLLENPUHATHIM HEMPaBUTbHbLIM
MCMONbL30OBaHMEM CMNOB, YTO, BrpOUYEM,
O4YEHL YaCTO BCTPEYAETCA B ANEKTPOHN-
Ke.

CopepxaHue noHATUA “npasga —
noxs” kak cdunocodckmux KaTeropuit
MEHAETCA CO BpemeHeM; 0coBeHHO Bbi-
CTPO 3TU U3MEHEHMS NPOUCXOAAT Npwt
M3MEHEeHUAX counanbHON CTPYKTYpbi
obBuwectra. C camMoro Hayana oTMeTum,
41O “noxs” cama no cebe He moxer
6bITb n3mepera. OgHako ecnit oHa co-
NPOBOXAAETCH peakuuaAMi cTpaxa, B
3TOM Clnydae u3MeHsTes bruanonori-
YEeCKMe XapaKkTepUCTUKi, YTO YXKE MOX-
HO 3aperucTpupoBaTb. Mbl nonaraem,
YTO 3TK ABNEHUA, XOTS Bbl B MUHMATIO-
pe, U3BECTHbI MOYTU KaXAOMY: NOXb,
60RA3HbL NOCneacTemiA ee pazobnadeHus,
NOTHLINA NOB, OpoXb B KOMEHKax u T.A4.
OueHb MHOroe 3aechb 3aBUCUT OT CO3Ha-
HUS MHOMBUAOYYMa u apyrux obcTos-
TENbLCTB, B KOTOPLIE Mbl 30eCh He Byaem
BAA@BaTbLCA.

Hemtoro 6uonorun. B ocHoBe pabo-
Thl JETEKTOPA DKM NEXUT OAHOBPEMEH-
HOE U3MepeHUe YeTblipex BarKHEeRLLnX
hr3MonorMiecKUX XapakTepucTuk — JaB-
NEHWA KPOBW, NMyNnibCa, rpyaHoro i 6piotu-
HOTO [bIXaHus, a TaloKe KOXHO-ranbBaH -
4yeckoi peakuum. Mpu Bo3ByaeHUA unn
BOMHEHWN MEHAETCA TakKe AbiXxaHue.

ANPEITb

C.NAGYMATE,
B.REINICS.

ETEKTOPbI JTXU

MameHerne ablxaHus perucTpupyerca ¢
nOMOLBLIO T.H. nHeBMmorpada. B kade-
CTBE AaTumKa UCTIONb3YETCA cneynanb-
HblA MYCTOTENbIA PE3UHOBLIN NOAC, Ha-
XOAALMACA nog aTMochepHbIM AaBne-
HWEM, KOTOPbIi 3aKpernnaAeTca Ha rpya-
HOM KNeTKe U Ha XUBOTE.

B 1888 r. depe (Fere) obHapyxun, 4to
ecnu napa 3nexkTpooB fpukacaercs K
KOXeE, U MO HUM npoTekaer crnabbii Tok,
OTKITOHEHME CTPenku ranbBaHOMETpa,
HaxoAALLerocs B Lienu, 3aBUCHUT OT aMO-
LMOHANBLHOTO COCTOAHMA YenoBeka
(BonHeHus, Bo3byxaequs u T.n.). Moc-
nepyowme uccnenosaxus 6uinum, B oc-
HOBHOM, HanpaBsneHbsl Ha U3yyeHe B3a-
UMOCBSI3EN MEXKAY M3MEHEHUAMU ANeK-
TPUYECKON aKTUBHOCTH, KOXHBIM COMNpO-
TUBNEHWEM K noTooTaeneHuem. [Ans eo-
Hapy>XEHUA THKM U3MEPAETCA T.H. KOX-
HO-ranbBaHU4YEcKoe COMpoTUBNEHNE
(Galvan Skin Resistance — GSR). ina
3TOM0 WMCROMb3YIOTCA ABa 3NeKTpoaa, -
pasmellaembie Ha KOHYMKax nanbues.
VIMeHHO 3a€ech Nnydiue BCEro oTpaxaer-
CS aKTUBHOCTb CUMNATU4ECKOW HEPBHOM
CUCTEMBI, perynupytoien remrneparypy
tena. [lnanasoH peakumii GSR HaxoguT-
cAa B ipegenax ot 100 Om go 50 kOm. B
06u|eCTBEHHOM CO3HaHit UMEHHO C
3TON peakunein CBA3bIBAETCS, N0 CyTH
Oena, npuHUMN AERCTBUA NETEKTOPOB
THKU.

fopa3no MeHee U3BECTEH, HO HE Me-
Hee UHTepeceH NpuUHUMN AENCTBUSA T.H.
nnerucmorpada (plethysmograph). Us-
MepEHNSA OCHOBbLIBAIOTCA Ha U3MEHEHMUM
ONTUYECKON NPO3PAYHOCTH KaKoﬁ-nwﬁof
TKaHW TeNa, KoTopas 3aBUCKUT OT KOITU-
yecTBa KpoBu B HeW. [Ana cpaBHeHUs
MCRONb3yeTcA Npo3padHocTs obeaHeH-
HbIX KPOBbLIO TKAHENR. YBenuuexne npo-
3pauYHOCTMK 3aBUCUT OT ABYX haKkTOpOB
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—— OT KONMMYEeCTBa KPOBW B CIIOKOMHOM
COCTOSAHUI U OT BPEMEHHbBIX U3MEHEHWN,
¢BA3aHHbIX C MMMyNbCamu AaBneHus.
U3mepeHua npoBOAATCHA cneaylowim
06pa3oM: NOCTOSHHbIA CBETOBON OTOK
OT UCTOuYHMKa B nnerucmorpade Ha-
npaBnsercs Ha BbibpaHHbll y4acTok
TKaHelh (Hanpumep, Ha naneu). Usme-
HEHUA WMHTEHCUBHOCTI OTPAXEHHOIO
(paccesHHOro) BHYTPW TKaHu cBeTa Co-
OTBETCTBYIOT TOKY KPOBW; OHI BO3AEN-
CTBYIOT Ha faT4YMK i fOCNe yCUneHns pe-
rMCTPUpYIOTCS npnbopom.

[ogBOASA MTOrKM, MOXHO CKasaTh, 4TO
nonurpadoM HasbiBalOT TaKoe KOHT-
pONbHO-U3MEPUTENLHOE YCTPORCTBO,
KOTOPbLIM OQHOBPEMEHHO U3MEPSAIOT 13-
MEeHEHWS HECKONbKMX pasnnyHbtx binamn-

. ONOTrMYeCcKnx napameTpoB.

Hike Mbl nipuBOgMM NiOBUTENLCKIA
obpaseL| YMCTO INEeKTPOHHOIO aHanusa-
TOPa 3BYKa, KOTOpbIA, NpK xenaHuu,
MOXeT BbiTb UCTIONBL30BaH ANA fpoBe-
AEHUSA MHOMMX N0BOMNbLITHLIX OMNLITOB.

Msi yxe yrnomuHanu, 4to Haubonee
M3BECTHBI CrIOCOB KOHTPONS NpaBaUBO-
CcT# BbiCKa3biBaHWA OCHOBLIBAETCA Ha
U3MepeHuiu ConpoTuBnenns koxm. Cxe-
Ma Takoro uaMeputens fpuBegeHa Ha
puc.1. B kayeCTBe U3amMepuTenbHbIX
3NeKTPOZOB UCMIONbL3YIOTCH ABa U30NU-
pOBaHHbIX MMBKMX NPOBOAA C 3aNyXeH-
HbIMU KOHLi@MK, KOTOPbie 3aKpernsatT-
CHl Ha KOH4UMKaX [BYX nanbueB wnn xe
Ha KOHYMKE flanbua i 3anacTbe — Tak,
4yTOObI 3anyXeHHble KOHLbI TPpOBOAOB
HAQEXHO KOHTaKTUPOBanu ¢ ydacTkaMmi
koxu. Cxema paboTaer oT aoByX aneMeH-
ToB 9 B. Mutanne ot Batapeek ynpouia-
et cobniogeHne npegnncaHiin TeXHUKK
Be3onacHOCTH 1 He pasapaxaer “fauu-
eHTa” Hanuuynem CETEBOIO HaMNPSHKEHNA.
MaMeHeHUA BXOAHOIO COfMpPOTUBNEHUA
nepenaoTcs onepayuoHHbIM yCunumre-
nem A1 (IC1) Ha nsmepuTenbHbIA rans-
BaHoMmeTp M, KOTOpLIA B COCTOAHM MU 110~
KOS HAXOQUTCS B CpeAHEM MONOXEHUN.
CnepoBaTentHo, Takum crocobom pe-
rMCTPUPYETCH MIHOBEHHAS peakums nH-
AMBUAYyyma.

OnepalumorHslit yeunutens A2 (1C2)
npeacTtaenset cobon uHterparop, ¢ no-
MOLiIbIO KOTOPOIro Onpegensercs “‘cpen-
Hee COnpoTHUBReHKe koxiu” cybbekta —
eCTeCTBeHHO, B (hopmMe BbiXOAHOTO Ha-
npsxkeHms. Bpema cymMimpoBaHusa 3aBu-
cuT oT Benuuund R5, C2, C3. K Boixogy
HEeobXoaMMO MTIOAKNIOYNTL MyNETUMETD.
BxroueHHble aHTunapannensHo anoasl
(D1, D2) ucnonb3syoTca gna orpaHuye-
HUA — OHM oBecneunBaloT BuICTPYIO
YCTaHOBKY MCXOQHOIO COCTOSHUA.

rMoreHynomerpom P MOxHO perynmnpo-

60Tk crIOCOBOB OLEeHKH fiCUXonornyec-
A4 PUC. 21 /50 COCTOSHMS MUUHOrO COCTaBa apMuit
a) Hadanu uccnenoBaHns 3BYKOB YenoBe-
., YECKOM peun ¢ Uenbio paspaboTku me-
g At TOAa onpeaeneHa “KonuuecTsa Nxn” B
as npouecce nNpocnywmnBaxua (1 nogcny-
MukpokoneGarus wuBaHua). OCHOBHOM 4acTOTHbIA Ana-
6) fla30H 3BYKOB YENOBE4EeCKOW peun 3ak-
— nioyeH B npeaenax 90...2000 My, u B
90 300 1000 2400 . f
tH2)
PeueBo#
Npea- nonocosoi  Buinpsa- Tpurrep Puc. 3
Bxon 34 SRS ycunurens -ycunurens .  Mutens DHY murTa
~
D HE MM s
,l
Oeyxnony-
MoHocTtabusnbe Nonoco- nepUoaHbLIN Bnox
HanA cxema OHY BOW UABLTP. . BEINPAMKTEND CUrHanwusauwy
Rl e T I o i Gt

BaTb BPEMS YCTaHOBMEHUA CXemsl. 1o-
CKOMbKY COfpPOTUBNEHNE Y pa3HbIX Nio-
ael pasnuaro, Heobxogumo Byper 3a-
paHee nogobpaTe BENU4UHY CONpPOTUB-
nernns R1 gna cnyyas noTHLIX Uk Cy-
XWX nagoxeit. Ecnu aty Hebonbluyto cxe-
My fipegnonaraeTcs MCMoNsL3oBaTh He
TONBLKO B KA4eCTBEe UrpyLIKi, uenecoob-
pasHo yCTaHOBUTL BMeCTO R1 noteHym-
OMeTp.

Ananusarop 3Byka. EctecTBeHHO,
peyb B JaHHOM Clyyae UaeT He O criek-
TpoaHanusarope BCEro 3ByKOBOro gua-
nasoHa, a 06 ero ynpotuleHHON BEpCUn,
MCNONb3yeMON TONLKO ANA ONpeaenex-
HOro y3KOro guanasoHa 4acTtoTr. O uem
3pech Uger pedb? AMeprKaHckie BOeH-
Hble UCCregoBaTenit B npouecce paspa-

Uie atg‘f
fopor

Ye

Us

0BbIYHBIX CUTYaLMAX 3TOT 3BYK fTPOMO-
JynupoBaH MukposubBpaunamu uacro-
o 8...12 I'Yy. MocnegHue, Kak fipaBu-
N0, MACKKPYIOTCA SPYTMit COCTaBNAIO-
LIMMM, OQHAKO, COrNacHO MccnegoBaHi-
am NASA, atv Mukpoeubpaumm MoryT
BbITh BbISBNEHbLl ANEKTPOHHLIM NYTEM K
m3mepeHsbi.

B coorBetcTBMiA C TEOPUEN, KOrpa ve-
noBsek nonajaeT B CTPECCOBYIO CUTya-
UKo, MUKpOBMBpaUMK 3HaAUUTENBHO
yMmeHnblualorca. HepeHas cuctema nog-
roTaBNnBaeT Teno K 4eACTBUAM B oflac-
HOW cuTyaLuu: 3padki paclumMpsitoTcs,
KOHEYHOCTH YCUNEHHO CHabXaloTCA Kpo-
BbIO, MbILULIbI HAMPSAralTCA. A TOCKONb-
KY rONoCOBbIe CBA3KWU COCTOSAT B OCHOB-
HOM M3 MbILLL, OHM TaKKe HanpsraloT-
CA, ¥ yroMmsHyTble Bbillle MikpoBunbpa-
LuK (Tpemono) Boobiiie npekpawaleTcs,
UMK Xe UX aMnnuTyaa 3Ha4uTenbHo
yMeHbluaercs. [1oaTomy, ecnu obHapy-
XUBAETCS U3MeHeHe MMKpoBUBpaLna,
MOXHO CHUTATb, YTO YENOBEK HaXOAUT-
Csl B COCTOsAHMK cTpecca. Ho, kak yxe
0TMevanoch Bhille, COCTOSHME cTpecca
He 3KBMBANEHTHO Mxm! MOCMOTPUM Ha
dopMy BOMHBLI HOPManbHOrO Yenose-
YyecKoro ronoca (cnabwlit cTpecc), noka-
3aHHy10 Ha prc.2a. Ha puc.26 npuee-
[AeHO ee cneKkTpanbHoe pasnoxexue.

Teriepb Mbl pacckaXkem O nopraTus-
HOM “3BYKOBOM aHanusatope crpecca”
HeBGoNbLIINX pasMepoB, MOKa3aHs C KO-
TOPOro CHUMAKTCH O4YEeHb MPOCTO.
CTpyKTypHana cxema aHanusartopa npu-
BegeHa Ha puc.3, a dhopma curHana B
HEKOTOPLIX TOYKax CXxeMbl — Ha puc.4.

(OkoH4aHue cnegyer)




Om pedaxuuu:

B 1997 r. npowo nepBoe
3acesanue Hamero “Kiy-
6a 1 anpenasi”. Toraa Mbi
NPefIOKUIN YHTATEISIM
“Ha MHUHYTKY MNOJOXHTb
NasIbHUK, OTOJIBUHYTD Te-
cTep, HpOoTepeTh BOCMAIEH-
Hble TJIa3a U OTJASIHYThCS

Bokpyr”. To >ke caMoe MbI MOBTOPSEM H CeHYac.

[Iput 5TOM He CTOUT AyMaTb 06 OTCYTCTBUM HyXKIBIX Tparti-
3UCTOPOB ¥ MHKPOCXEM, O INOJOPOKaBUIEM 3JIEKTPUYECTBE U
npobaeMax ¢ “Haezfamu’” NOMAIIHUX W3-3a “apoMara” OT CTo-

pesiero TpaHcdopMatopa.

1 anpeas nyxno cmeamovcs!
Jlyymie Bcero Tak TPOMKO M 3apa3sHTe/IbHO, YTOGB OKpyKaro-

[ye, MIHOrO3HAYUTEIbHO MOKPYTUB CHavYaJsIa 1n

1IeM Y BUCKA,

Tk
TIOCTENEeHHO MPUCOeTHHAIICH U APYIKHO panqé%nn% JKU3HH.

daesatime eeceaumocs gJ
HanomunaeMm, Mpt cobupaem p

KJIOP: PACCKA3bI, myng%m‘ﬁ”‘ﬁ‘x&%%iﬁg?ﬁ % ; Jopa-
1BI, & T%ﬁ%e Kpoccsb%‘;f% . : bﬁ’i@?gg
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1. BossMuTe HasBaHue
HoThl, NpuBassTe GykByY, Hapu-
COBaHHyI0 CriefIoM, 3aTeM Ha-
3BaHKe 4acTu Nua v npeame-
Ta, B NOCNEAHEM 3aMeHuTe
Byksy “K” Ha “H”. Bbl nonyyu-
Te BaXKHYIO XapakTepucTuky
koneGarenoHOro KoHTypa u
ApYr1X Pe30HaHCHBLIX Lienei.

‘me!
g .
omobyrenbekuil hoab-

!

2. W3 nasBanua rpuba
BO3bMUTE 2, 7 11 4 BykBbI, Mpit-
BaBbTe K HM GykBy U HasBake
TOro, YTO faJAET OT Hee (B con-
HeYHbI feHb) 6e3 nepeon Gyk-
Bbl. Bce BMecrTe gacr Hassanie
BENUUMHBI CUrHana.

A.O3HOBUXWUH,
r.hpkyTck,
(OTBeTbI—
B creAylolleM HoOMepe)

“JakTel. 8. WoTnandeu, cocasuTens Tabnuuysi norapuMo.
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Mo ropusoHTanu: 1. JIuHKMA nepenayn sHepriv paguoHac-
TOTHLIX CUrHANOB OT paguonepenaryuka K aHTeHHe uni oT aH-
TEHHbI K paavonpueMHuky. 3. OaHa U3 AByX COCTaBHbIX YacTen
markuTa. 5. Bo3spar k npeatlecTByiowel 4acTi curHanorpam-

. Mbl NS fIOBTOPHOrO BOCMPOU3BeAeHUs 3anvcit. 7. Paguoaerans,

nMetotlas O6MOTKy, MarHmMTonpoBoA #t KOMMYTUPYIOLLME KOH-

Kopriyc, ofwmit NpoBoA KOHCTPYyKLuK. 12. AKycTuuyeckoe
%pommo ans GOKyCUPOBaHUS UM PACCEAHNA 3BYKOBbIX
BOFH. 14. XapakrepucTuka uanyyeHins paamonepeatoero yc-
TPOWCTBA, KOTOpas ONPeAenseTcs TUnaMmu MOAyNALMA, MOAy-
nmgiﬁﬁero curHana v nepeaasaemMoro coobiuenns. 16. Harpes

LKATOa NeKTPOBaKyyMHOro npubopa Ans fonyyeHus TepMo-

ANEeKTpOHHOW aMuccum. 18, LlenTpanbHas obnacts nonesoro
TpansucTopa. 20. Mapka oTe4eCcTBeHHOrO KaCCeTHOro MarHuro-
chona. 21. CokpalueHHoe HasBaKne pagnocTaHumk. 22. 3nexT-
pop anexkTposakyyMHoro npubopa. 23. CybrexTusHan xapakre-
pUCTMKA Ka4ecTBa 3ByKa, U30aBAGMOro Mys3biKanbHLIMA H-
CTpyMEHTaMi Uni ronocoBLIM annaparoM (Noaen, XuBoT-
HbIX), 3aBUCHLLAA OT CMIEKTPanLHOro COCTaBa 3ByKa.

Mo Beptkanu: 1. KBaHT 3NEKTPOMArHUTHOMO U3ny4yeHus
JarHol YacToTsl, 2. MnaeHo pactumpsiowasncs Tpy6a, obbiy-
HO KDYrmoro wnu npsMOoyronsHoOro ceyewns. 3. Boinenewxne
flonesHbIX CUrHanoB M3 ManydeHns u npeobpasoBaxve nux B
coobuernsa. 4. “Ueprex”, onpeAensiownt fnonHsL cocras
3NEMEHTOB W3OENuUa U CBASEN MEXQy HUMK 1 aaioiuin 06-
wee npeacTaBnexne o npuHuMnax pabotst nanenus. 5. Ceet-
noe pasMuiToe KOMbLO BOKPYT APKOM TOMKM M30EpakeHHs Ha
akpaHe kuHeckona. 6. 3nak tenerpadroit asbyku Mopse, ume-
LA MUHUManNLHYI0 ANUTENsHOCTL. 9. KomBuhauua us 2
TPaH3UCTOPOB C HEMNOCPeACTBEHHON CBA3LID MEXAY HUMM,
“cnonsayemas Kak OauH yeunutensHeid anement. 11. UHrep-
Ban BpeMeHK OT Hayana sKchnyarauyun usgenvs [o eoibpa-
KOBKW. 13. VHepTHLIA ras, UCrnonb3yeMbid B MHAMKATOPHBLIX
NaMnoyKax XenToro uBeTa CBeYeHuns. 14. YCTpOWUCTBO, Bbi-
fonHsiowee kogupoeaxve. 15, COBOKYMHOCTL TUITOB MUKDOCXEM.
16. YCTpOICTRO, fipeaHasHavyeHHoe 4na co3faxua i noaaepxa-
Hus Bakyyma. 17. Hocutens MarHuTHOM 3anncit B ayano- 1 Bit-
neoxaccerax. 18. Mopumsa uanydexus, KoTopas MOXET norno-
LWATHLCHA UMK U3My4aTLCS TONBKO uennkoM. 19. [lencreyiowias
mMogens rinepbononaa.

(OTBeTLI — B CrieayloleM HOMepe).




B.ILEPBATIOK,
B.JINCEHKOB,

r.MuHck.

Tenepb UMeeT cMbICT pa3obpaTsbecs C
Takumu xapakTtepuctukamu LLO kak pas-
pewattlas crnocobHOCTL K forpeul-
HOCTb M3MEpEHUS, U CPABHUTL UX C 3TU-
MMt XKe XapaKTepucTuKamM aHanoroBoro
ocumnnorpacpa.

Paspewatotiian cnocobHOCTs nokassl-
BaeT ero BO3MOXHOCTb BOCMPOM3BOAUTL
Menkue getanu usobpaxeHusa nceneny-
emoro curHana. [lo nosenenna LUO yee-
nudeHue paspellatoiien CnocobHOCTH
AOCTUranoch 3a CHeT yBenuMueHus pas-
MEpOB 3KpaHa 3MeKTPOHHO-NY4YEeBOK
Tpybku (IJ1T). BonbWKWHCTBO COBpe-
MerHbIX aHanoroebix ocuunnorpados
uMeloT pasmep akpaHa 31T 80x100 mM.
Mpw TontHe nintn nyya 0,4 MM axa-
noroesiit ocumnnorpad cnocobex pas-
AenbHO “HapucosaTts” Ha CBOEM aKkpaHe
Ng BEPTUKAMNBHLIX W [ FOPU3OHTaNbHbIX
NUHKUIA:

fig = 100 _ 250,
04

i, = 80 = 200.
04

Paspelatolliaa ciiocoBHOCTL Takoro
ocumnnorpaca o ropusoHTanu o u
BEpPTUKanu oy COOTBETCTBEHHO COCTAB-
naer

1 -3
= =4.1073,
°r = 250
1 -3
...... =5.10
%8 =500 >

Bpoge, He cunbHO 1 nnoxo. OgHako
NOCMOTPUM, HTO MOXET “NpeanoxuTs”
undposoit ocynnnorpad. B otnndne ot
aHanoroBoro, paspelualolian cnocob-
HocTb LJO no ropusoxTanu onpegens-
€TCSH KONUUECTBOM 3anoMUHaeMbIX Bbl-
6opok M uni, ecni BolpasntsCa No-Apy-
romy, MernkocTbio “Hapybanua” uccneny-
emMoro curHana u 6yaer paexa 1/M. o
BepTMKanu paspeluatoLan crnocobHoCTs
onpeaensieTca TOYHOCTEIO U3MepeHnst
“poroB Tponnenbyca” (puc.3) n 3aBucuT
oT paspsagHocTu AUTT, nponsBoastlero
onepaumio npeobpaszoBaHnA BENNUMHbI
Bbibopku B uucposoi kod. ITa pas-
PSAHOCTL MOXET A40X0oAnTL A0 14 ABO-
WYHBIX pa3paaos, 4To obecneunT nsme-
peHue BenuumnHbl BbIBOPOK C TOYHOCTBIO

(komy OH moOXeT ObITb

(Oxonuanue. Hauyano B N3/02)

1/16384 unu npubnuauTensHo 6,1-107.
B HacTosLlee BpeMa KONU4ecTBO Bbl-
6opok B GonswuHcTee Mogenen UO
cocraenset 1000...50000. 3to nosso-
NSET fONy4YMTs paspeLlaloLyto Crocob-
HocTb LIO no ropusoHTanu B npeaenax
1073...2:10°5, 10 ecTb B 4...200 pas ny4-
we, 4YeMm y ananoroporo. Hapgetwocs,
yBexnaare B ToM, 4to LIO fnossonser
npoeecTu bonee ToOUHbIE U3MEPEHNSA Na-
pameTpoB UccneayeMoro curHana, Hu-
Koro He Hapgo. Ho ato ganeko He
eauMHCcTBEHHOE npeumyliectso LO.
Benb undhpoBoit aKBUBANEHT curHana,
KOTOpPbI XpaHUTCA fiocne npeobpasoBa-
Hus B namatn IO, MOXHO NOABEPrHYTHL

Bxod xanana A

Bxod
CUHXPDHLIGUUIY

Bxod xoxana B

Puc. 6

COOTBETCTRYIOL el 06paboTke 1 “BblTa-
WNTL” U3 Hero Aaxe To, O Hanudnm vero
B HEM He BCe Aaxe v AoraabiBatoTCs.

3HaKOMCTBO C OBWMMM NpuHUMNaMm
flocTpoennsa undpoBLIX ocuunnorpa-
hOB 1 HEKOTOPLIMM X BOSMOXHOCTAMM,
BpOAeE, He A0MKHO BbINO Hanyrats pa-
anonwobutenen. Beas camoMy aenats
Takoi ocuymnnorpad coscem He 0653a-
TenbHo. InA Havana gocrtatouHo byaer
TOr0, 4TO paanonioGuTens MpocTo He
MCryraeTcs 3T0ro camoro unpoBoro
ocumnnorpacha, a byner umers npea-
CTaBneHue, 4TO 3TO Takoe U YTO MOXHO
OT Hero MONy4YuTb, eCN OH (Pagnonio-
BuTens), KOHEHHO, AOCTATOYHO XOPOLLO
yuuncs B wkone. Beab gaxe tako “ym-
HbIR® ocumnnorpacd 3a Bac gymartb He
byner.

CyllecTByerT onpeaenexHHasn (cHmTaeM,
He paBHas Hynio) BEPOATHOCTbL TOrO, 4TO
KOMy-HWOyab 13 paguonobuTenei noc-
ne 3HaKkoOMCTBaA C 3TO CTaTbel Hy Npo-
CTO nosapes noHagobutca uudpoBon
ocuunnorpad. Ytobsi xenatwwme 60-
nee OCMbICTIEHHO MO fOPasMeILNATE
Haj 3TUM BOTPOCOM, it UTOObI y HUX HE
3aKpanacb MbiCMb, UTO BCe BbILIEN310-

HY>X€eH?)

XKEHHOE HarucaHo, Kak roBoputcs, “or
dboHapsa”, npuBeaeM YKpynHeHHylo
BRok-cxemy peansHoro undpoBoro oc-
unnnorpaca (puc.6). Briok-cxemel pas-
nuuHBIX Undpoeblix ocuunnorpados
MOTYT CYLLIECTBEHHO OTNUYATLCA APYT OT
apyra. Ho, TeM He MeHee, 0606LLeHHas
cxXema floMoraer noHATb, Kak Bce bno-
k1 LJO B3aumopencTBytoT Mexly coboit.

Ha Bxoge kaHana A ocuwnnorpada
ans obecnevyeHMa BO3MOXHOCTH Ha-
BrnioaeHnsa curHanos pasnuuyHon amr-
NUTyabl BKNIOYEH MacliTabupyiotlni
ycunutens 1. Ox cornacyer auanasoH
BXOAHOro CurHarna c paboumm guanaso-
HOM aHanoro-uud posoro npeobpasoBa-
Tensa 2. AU npeobpasyer MrHoBeHHblE
3HaYeHWUA BXOAHOTO CurHana, CooTeeT-
CTBYIOLLME MOMEHTaM BpeMeH#u, saaa-
BaeMbIM hopMimpoBaTenem BpeMeHHOo-
ro macwraba 3, B undposoit koa. 3a-
noMuHaloLlee yCTpoicTBo 4 dhmkecupyer
nocrynatote Ha ero Bxod ¢ ALII koas
BENWUYMHLI CUrHana B MOMEHT AeCTBuUS
CcTpoBupytoLLero uMiynsca. CUHXpOHU-
3aTop 5 3anaeT MOMEHT OCTaHOBKM pe-
rucTpaumm Kogoe BuIBOpOK curHana.
dopmMmupoBaTens BpeMeHHOro Macluta-
6a 3 npeacraenser coboi kBapuUeBbIi
reHepaTop u CHETYMK C MepeMeHHbLIM
KO3(hDUUMEHTOM AeneHns, KoTopelA,
Kak ¥ nepekniovyarens pasBepTku B
06bluHOM ocuunnorpade, CRyxuT ans
aHanorM4HoOM Lenu, TONLKO 34eChb aTO
Ha3biBaETCA CKOPOCTLIO ANCKPETU3aLIMA
— Takoe HasBaHue Bonblue fOoAXOANT.
[ns oBecrieveHns BO3MOXHOCTH BbIBO-
ha u BocnpousBeaeHns uHdopmaumm
ecTb €etlle 3anoMuHaloLlee yCTpoOnCTBO
uHankaumn 6. OQucnnen LO 7 moxer
6uITb BoinonHeH Ha IJT, xuakokpucTan-
NUYECKOM uHaMKaTope unin BoobLLe Ha
KuHeckone. Ha cxeMme ecTb elle ABa,
BpoOde, HUKy[a He NOAKMIoYEeHHbIX Bno-
ka. 3to kanubpaTop 8 u koHTponsep 9.
CpaenaHo 370 cnieuymarnbsHo, 4Tobbl He 3a-
nyTaTe Hapoa4 B Kyye COeAWHEHUM.
AcHo, 4TO KanubpaTtop npeagHasHadeH
ansa kanubpoeku ocuunnorpada. Kox-
Tponnep (Boobtle roBopsa — 3T0 “M0O3-
ri” ocumnnorpada) ynpasnsaer paboroit
Bcex ero BrniokoB u KOOpAMHUPYET ee.
brniok 10 — BTOpOW KaHan ocuunnorpa-
da (ecnu OH ecTb), BKMKOYAOWKUKA Mac-
wrabupytonit ycunutens, ALUIM u 3a-




ANPEITb

UO Beinyckaemyto MHUMK (r.Musck)
— C8-34 (puc.7). Kakyw uene npe-
cnepfoanu paspaboTynkn, NPoeKTUpYS
€ro, Mbl He 3HaeM, HO NOMYYMNCA NoYTH
unaeansHblt ocuunnorpad Ans patoTs!
C BCEBO3MOXHbLIMI gBUraTENAMI 1 OPY-
MM KPYTALMMCS UNW OBUraloLwMmMcs
“xene3om”. Ero 4yBCTBUTENbHOCTL —
0,5 mB/oen — nosBonseTr noakno4aTts
NpPAMO K €ro BXOAY MHAOYKLMOHHbIE U
apyrve garunki. A BosmoxHoctu!., UH-
TEpEecHo, Hanpumep, NOCMOTpPETL Ha
Xapaktep apebesra KOHTakToB Npu MXx
287-m pasmbikanin? MNoxanyicral
Ho 3To elle ganeko He BCe, Ha 4TO
cnocoBHbl Takue ocuyunnorpadsl. Oxun
NO3BONSAIOT C NOMOLLBIO ONpeAeneHHbIX
MaHUNYNSALMA PACCMOTPETL OTAENbHbLIE
Yy4aCTK4 OQHOKPATHOrO CUrHana, a Tak-
; ‘ xe obnaaalT BOIMOXHOCTLIO 0TOGpa-
? XaTb Ha 3kpaHe U curHansl Gonee Byi-
COKOM 4aCTOTbl, YEM HaACTOTa ANCKPETH-
3aluu, obGecnevmBasn Npu 3TOM BO3MOX-
HOCTb [€TanbHOr0 PacCMOTPEHUS OT-
OENbHLIX Y4aCcTKOB 3TOro Camoro citrHa-
na. MNpasaa, 3neck HaknaaxBaeTcs Te-
GoBaHie NOBTOPSEMOCTH MCCnegyemo-
ro CMrHana, Ho B psfie Cny4aes 310 He
Tak yx u crpawso. Ha puc.8 unsobpa- |
XeH curHan (B aHHOM cnydae CHyco-
naa) BbICOKOW 4acToThl. Ero, KoHevHo,
MOXHO NONLITATLCA BHIBECTH HA 3KpaH
77 77 T D P o i 17 A 2T LT FEIT ST i T /- B peanbHOM BpEMEHHOM macwrabe, Ho
TOrAa OTAENbHbIE €ro y4acTkt Nnpuaer-
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Puc. 9 .
Cs paccmaTtpuBaTh YyTb Ny He C Nynow.
AcHo, 4TO BpAL N ya4acTca TaMm uTo-
O] nu6o sametuTe, a Tem Gonee, UaMepnTh.
,g/x \’\\ Ho uero Toneko Hapog He Hanpuay-
\.\ MbIBaEeT, YToGbl oGnerynTs cebe XunaHb.
| o \.\ Bbin HaWaeH BbIXOA U M3 3TOro nNono-
xxeuns, Beab ecnu nccnegyemsliin cur-
\.\‘ Han NepuoaMYecKiit, it UI3MEPUTL ero
‘i\\.\l\‘_ BENUUYUHY MOXHO 338 [OCTATOMHO KO-
poTkoe BpemsA (npousseaeHa BuiGop-
i i ka), TO HAUYTO HE MewaeT aenaTb aru’
Puc. 10
NOMWHaIoLLIEE YCTPONUCTBO, KakK u B Ka-
Hane A.

Kak Bce ato paboTaert, BBUy NpocTo-
Thl CXEMbI, AorafaTbesa HeTpyaHo. Ecnu,
0fHaKo, KOMy-HUByab 3aTO He yaacTes,
HY 4TO X noJenaellb, B KOCMOC TOXe
He BCe neTator.

To, uto BCe UncpoBkie ocumnnorpa-
dbl N0 onpeaeneHnio ABNSAIOTCA 3ano-
MWHAIOLLIMMIK, HAOEloCh, HW Y KOTO CO-
MHEHWIt He BbldbiBaeT. [laxe knaccudun-
KaupuorHoe obosHavenune aTux ocumn-
norpacoB COXpaHKUNoCk OT 3anoMuHa-
owmx, “C8 - ...

PaccMoOTpuM KOHKPETHYIO Modens
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camble BbIOOpKK He Ha NpOTSHEHUW
OAHOro nepwnoaa, a Ha NpOoTAXKEHUH,
Aonyctum, 14 nepuoaos, Kak nokasa-
HO Ha puc.8. Kaxabiit nepuop uccneay-
€MOro CuUrHana genuTcs Ha 16 paBHbIX
yacre# (Touku Ha puc.8), a Buibopku Ge-
PyTCA TONbLKO NO OAHOM U3 KAXA0ro Ne-
puoga curHana. Toukit, B KOTOPLIX 3TO
denaetcs, 0bBefeHb! kpyxkamu. U3 nep-
BOro nepuoga bepercsa nepBas TO4YKa,
13 BTOPOro — BTOpPAas, U3 TpeTbero —
TpeTba, 1 Tak ganee. Ecnu Tenepb 310
HapuCcoBaTb Ha KapTUHKe, TO Mbi NONy-
Yynum puc.9. HeTpyaHo 3aMeTuTb, 4To
ecnit CoeHUTL BepXyLUIKA HAapUCOBaH-
HbIX 3HayeHu BbIBOPOK, nony4YuTcs
4YacTb Haluel uccrnefgyemom CUHyCouabi,
TONbLKO PacTAHYTON BO BpeMeHu B 14
pa3. Yto6bl He neperpyxaTs BOObpae-
HWe yuTateneit, Ha puc.10 nokasaHa
KanNTUHKA, OTpakaioLaa pesynsrar Bcex
Halmx Manunynauwin. Ecnu cpaBHuTts
Teneps prc.8 u 10, Aaxe He CUNBbHO Ha-
Nparascb, MOXHO 3aMeTUTb, 4To pnc.10
nony4aeTtcs u3 puc.8, ecnu ybpars (Mnu,
ecrjt xoTure — CTepeTsb) C nocneaHero
BCe, KpoMe BbIGOPOK, 0603HAYEHHbIX
KPY>XO4Kam, i NPOCTO COeANHUTL 3TH
caMmble KPYXOYKU NPAMbBIMIA.

Monyynnoce, 4to 6e3 BCAKOW Tam
nynsl yAanocb yBeNUYUTL y4acTOK MC-
cneflyeMoro curHana. MoxHo ckasars,
YTO U3 AOBONbLHO 6ONLLIOro Yncna ne-
puoaoe ocuymnnorpad “CKOHCTpynpo-
Ban” MeHblle YeM OAnH nepuoa cur-
Hana, HO 3aTO Tenepb 3TOT “CKOHCTPY-
MPOBaHHBLIA" KyCOYeK MOXHO BHUMA-
TeNnbHO PacCMOTpeTb Aaxe HeBOOpYy-
XeHHbIM rnas3om. ccnegyemslin cur-
Han MoxeT BeiTb nioboi dopmel, n
Toraa yBenuueHue macwtaba yxe He
NOKAXKETCH TAKUM Yk BeCCMBICNEeHHbIM
3aHATMEM, KaK 3TO MOXET NoKa3aTbCs
ANs CUHycoMabl.

‘Hapeemcs, 410 Ham B Kakol-TO cTe-
fleHK yaanochs nokasartb paguoniobuTe-
nam, npemmyilecTea und poBblX OCLUN-
norpacoB fi0 CpaBHEHMO C aHANOroBbl-
M. MNapk ymudpossix ocuunnorpadoe B
Mipe NOCTOSHHO yBenuyYnBaeTCs, 1 no-
aTOMy paauoniobutenio He 3HaTb XOTA
Bbl B 0BLUMX YepTax, 4TO 3TO Takoe, MAr-
KO Bbipaxascb, Heyao6Ho. BrelwHui
BWA eLlie OfHOR Moaen undpoBOro oc-
umunnorpada C8-36, Bbinyckaemoro
MHUIMW, npuseaeH Ha puc.11.

Nurepatypa

1. B.WepbaTiok, M.Wtypbur. Onepa-
LUMOHHBIR yCUNUTENL IPUMEHSeTCS ...
kak rpabnu. — Paguoniobutens, 2000,
N12, C32.

A SKOHOMUU
B

Mpobnema 3KOHOMMM ANEKTPOIHE Pritit
BCe BO3pacTaeT. Yxe Cyti|eCTByeT Hema-
No aBTOMaTUYECKNX YCTPOWCTB NS Bbik-
NoYeHUs CBeTa B OTCYTCTBUMM YENoBeka
B noacobkax, Tyanertax, kopuaopax,
NPUXOXKMX.

He menree Bax+Hasa npobnema — kak
BHeApWUTL TO UNi MHOE aBTOMaTYeckoe
yCTPOWCTBO ANA 3KOHOMUU 3NeKTpo-
aHeprun. Kak npaBuno, npoBoaka ceTu
220 B nponoxeHa nop WTyKaTypKoit.

R1 10k
- 4 : 1] I——-1
Q Lo R2 10k
SB1—— 100mx

vb2
KA1056  HL1
4

A.NAPTUH, 12 nierT,
r.Ekarepunbypr.

CBETA
MPUXOXEW

661 ycneTs pasnersca) BKNIOYEHUS CBe-
Ta. Ecnnt Tpebyetca Gonblue Bpemenn,
MOXHO NGO NOBTOPHO HAXaTb Ha KHOM-
ky SB1 “IMyck”, nubo 3apencTeoBars
0BbIUHbIN BbIKNIOYATEND.

MonobHbie yCcTpoCTBa yKe He pa3 onu-
CbIBaNuCh Ha CTpaHax nepuoguIeckon
ne4artit, o4HaKo AaHHOe YCTPONUCTBO CO-
OepXuUT ONTOTUPUCTOP U He TpebyeT AByX-
nonynepuoaHoro Beinpamutens. Cocras-
HOWN TpaHaucTop VT 1-VT2 no3sonser no-
Ny4ynTb AOBONBHO
Bonbluve BolgepxKMt
BpemeHi. [puMeHe-

K Q—>-2208

Hue Bmecto VT1 no-
NeBoro TpaHsucTopa,
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Hanpumep, K302,
Kr303, K307, obec-
fieynBaet etle 6onb-
e 3aaepXKKu BbiK-

ial

Z; Z5 V03 NIOYEHUS.
HL1 19l -
A3075 N B paHHom ycTpoit

“BHeaputecs” B CETb CO CBOMM yipaB-
NS0WMM yCTPOMCTBOM Npotle BCero
OKONO BbIKMOYaTens.

Mpeanaraio yCTPOWUCTBO ynpaBneHns
CBETOM B NpUXOXe, KOTOpoe NoaKnio-
YaeTCH napannenbHO KOHTaKTam Bbik-
niovarena. 3T1o, NO CyTh Aena, pene
BpEMEHMU, KOTOPOE NpeaHa3HauYeHo AnA
KpaTKOBpPEMEHHOro (Ha 1...2 MUH — 4TO-

7 CTBe fpUMeHeHsI: on-
totupuctop TO125-12,5; kongercaTtop
K50-29 # pesuctopul MI1T. PeaucTopsl
R1, R2 — paByxBaTTHbie. YCTPOUCTBO
CMOHTMPOBAHO B NNaCTMACCOBON MbINb-
Huue. KHonka ynpaBnewns (3BOHKOBas)
yKpEenneHa Ha ee KphblilKe.

Psgom ¢ kHorkol pa3metieH CBETO-
avon HL1, 4yTobbl B TeMHOTe Bbino ner-
Ye UCKaTb KHOMKY.

n3 UCTOPUUN

PAOUONOKALIUU

TepmuH “nokayms” (M ero BCEBOIMOXHbLIE
NPOU3BOAHLIE) TIPOU3OLLIEN OT NATUHCKOrO CI10-
Ba locatio — pa3melienue, pacnpegeneHue, u
O3HayaeT onpeaeneHne MecTONONOXeHUs
o6beKTa no curHanam (3syKoBbiM, TENMNOBLIM,
ONTUYECKNM, ANEKTPOMArHMTHLIM BONTHAM U
Ap.), u3ny4aembiM camum oGbexToM (naccue-
Has nokalus), wnu. nanydyaeMsimM ycTpoit-
CTBOM (NOKaTOPOM) U OTPAKEHHDBIM OT 00 BEK-
Ta curHanom (akTusHas nokauus). Ceoictea-
Mu nokauuu (crnocobHOCTLIO ofpefenaTs
CBOE NonoxeHue B NpocTpaHcTee) obnaga-
10T MHOTWE XUBOTHbIE 1 YEfI0BEK — TaK Ha-
3biBaeMblit GuHaypanbHei adekt unu buo-
nokauus.

B 338MCMMOCTY OT NpUMEHSIEMbIX METOAO0B 11
TEXHAUECKIX CPEACTB, PA3NUHAIOT NOKaLWIO -
PO-, 38YKO-, ~3X0, PAAVONIOKALIVIO Y NOSBUBLLYIO-

CS No3AHee, ONTUYECKYIO0 (NA3epHyIo).
TpeanockInkamm pa3suTus paaronoKaLm

~2% NOCAYXUINK HECKOMNBKO UCTOpUUECKUX akToB.

% HAsneHue oTpaxeHus PaguoBOIH, KOTO-
poe Habmopan ewe I". Mfepy B 1886...1883 r.r.:
B 1897 r. A.C.MNorios 3aperucTpuposan BNus-
Hute kopabns, nepecekatowero Tpaccy paguo-
BOIH, Ha CUIY CUrHana.

% B 1904 r. Hemet(knit udkenHep K. Xionsemaii-
€p.B CBOe# aBTOPCKO 3asBke chopMynuposan
uneio 06Hapyxennsi Kopabns No oTpaKeHHLIM
OT HEro pagnoBONHaM 1 NPEANOXUAN OrmMcanne
YCTPOWCTBA NSt ee peanusatiuu.

¥ B ceHTabpe 1922 r. oBa KCNEpUMEHTa-
Topa, chyxuswme 8 BM® CLUA — 3. Teitnop u
11.Aur — npoBoAUNK ONLITH N0 PAAUOCBSA3N HA
Aekametposbix BonHax (3...30 M) uepes pexy
MNotomak. Koraa no pexe npoxoaun kopabns,
CBA3b Npepsanacb. ATo HATOSIKHYNIO UX Ha
MbICb O NPUMEHEHUM PAANOBONH AN oBHa-
PyXKeHu1s ABUKYLLMXCS 06beKTOoB.

FUNUAHL (UYSXE),
r.flbBos.
(MpogomxeHmne cneayer)




Puc. 2

398046, r.Jluneuk-46, a/s 1341.
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KCC, wyepes cunserp
VT48...VT51 (puc.2), nogasnatoLni
bHenonocHsie nanyyexns Boilwe 61 kL,
nocTynaer Ha orpaxdnyutens DA4. Ha-
fipskenue -12 B, Heobxonumoe ans pa-
6oTel orpaHuuuTens, dopMmupyer fipe-
o6pasoBarens Ha DA3.

Curxan KCC mogynupyet nogHecy-

CurHan

DD13, DD14.1 gpenut niogHecyLlyto Ha
214. Pe3ynsrvpytoLLnia curHan cpasHnsa-
eTca ¢ 3TanoHHon yacroton 50 kY B
dazosom pevektope DDY, DD11.1,
DD11.2. CurHan owmbkm nogaetcs Ha
ynpaenaoLLmi Bxog NYHa, roaaepxunsasn
ctabunbHOCTL YacToThl curHana .

C ucrokosoro nosroputens V154 cur-

dunsrpom ZQ2. Mocne ycunexns cur-
wan MY nocTynaer Ha Bxog 6anancHo-
ro mogynsatopa DA5S. Ha sTopon Bxoj
DA5 nocrtynaer curHan 'YHa na VTEG,
reHepupytoLlero yacroty 90,7 M'y. Cur-
Han YHa penurca penutenem DD15,
DD16, DD17, DD18.1, DD19.1 # cpas-
HUBaeTCcs ¢ aranoxHoli yacTtoton 50 kl'y,
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wyto 10,7 MI'y, reHepupyemyio ysrnom
“VT52 (I'YH). VicToKoBbI noBTOpUTEND
VT53 v npeobpasosarent yposHs V164
bopMUpyIOT cUrHan nogHecyLlewn ¢ ypos-
Hem TTil. Henurtens Ha DD20.1, DD12,

001.00% K4S33/E1, DD2.D03,0012.0017 KIS3ED,

D04 X1533/M6, DOS,D06 KSSSUES DAL K40YA6A,

0. Oo 07,0018 K1533/A3, 008. ..0010,0020 K1533TM2,

D06 o0 poz20  DOT KSSSAA3, D019 KSOOTMI31. DAS K17ARC1,
VT1...VTS1, VTS9...VT63, VT72, VT4, VT75 KT3102,

« Bub.5 DOS, VT52, VTS5...VTS8, VT6k . VTA6, VTS KT316A,

006, DOS VTS3, VIS4, VT67, VT68 KM3038, VIT1 KT6106

Han nocTynaeT Ha Nbe3oKepaMuyeckiia
bunnetp ZQ2, oTbNbTPOBLIBAOLLMA
NPOAYKTbl BHEMONOCHBLIX M3NYYEeHWHA.
Yeunurens VT55...VT58 koMmiieHcHpy-
eT 3aTyxaHusi, BHOCUMbie MONOCOBbLIM

“PY biuxod”
XW1 )

| S

g

B ¢l DD10, DD11.3, DD11.4. CurHan
owinbkn nogaeTcs Ha ynpaeBnsowun
Bxog FYHa Ha VT66.
MpoMogynupoBaHHag paguoyacrora
(PH) 101,4 My noctynaeT Ha cenek-




TUBHLIN ycunutens VT69, VT70, oT-
hbUNLTPOBLIBAIOLLIMIA BHEMOMOCHbLIe Npo-
AyKTbl MOZYMALMM.

Mcrionb3oBaHme MoaynsaLum Ha npome-
XYTOYHOW yacToTe ¢ chunsrpaumen noe-
30KepaMmyeckim unsTpom ¢ nocregy-
1oLmM npeobpasosarveM B PH ¢ ucnons-
30BaHmeM BanaHcHOro MogynsaTopa, Aano
BO3MOXHOCTb MOTyHeHUs BLIXOQHOMO CUr-
Hana ¢ NOHWXEHHLIMKU amnnuTygamm
CUrHanoB BHEMOMOCHbLIX U3ITy4eHNIA.

VT71 ycunueaet BY-curkan, Beixoa-
Has MOLWHOCTbL KOTOPOro (T.e. MOLL-
HOCTb, MOABOANMAR K BLIXOAY MORYMSA-
Topa XW1) paBna 1 Br. BeixogHon ®HY
L6-C148-C149 yMeHblUaeT aMnnuTyay
rapMOHMK BbICLLKX MOPAAKOB K corna-
CyeT COnpOTUBIIEHUE BLIXOQHOIO Kacka-
Aa c conpoTMBNeHnemM uaepa, paBHo-
ro 75 Om.

T2, VD11..VD14 obpasyioT cuctemy
OEeTeKTUpOBAHUA aMmnnuTya npsaMon u
oBbparHoi BOMHLI. Ycunuteno-koMmnapa-
Top VT72, DD14.4 nipu nosenexunu B
dugepe obpaTHoit BonHbl Briokupyet
fipoxoxaernune PY nyTem sanupaHus
mogynstopa DAS. Mopor cpabarsiBaHus
KOMMaparopa ycTaHaBnMBaeTCcs perynu-
poBkoit R246. Mpu cpabaTtuiBaH KOM-
naparopa sanyckaercs MynstuBubpa-
top DD7.1, DD7.2 (pus.1), fipn aToM
BQ1 reHepupyeT 3BykOBOW curHa, u
BCnbixuaer HL1 (npw HapyLleHnn CuH-
XpoHuama B nietnax PAMY MY u PY Tak-
XKE BKITIOYAIOTCS aBapuiHble curHansi).
Mpamas BonHa B dugepe OTBETBMAET-
cs, AeTekTupyeTcs, ycunueaetcs V74,
VT75 n nopaercs Ha cXemy uHankaumm
YPOBHS BbIXOQHOrO curkHana.

Murtarune MogynaTopa ocyLecTBNaeT-
Cs UMIYNLCHLIM fpeoGpasoBaTeneM Ha
DA6, VT73, T1. Ha Bwixogne DA7 nony-
yaioT Hanpshkenmne +5 B, a Ha DA8 —
+12 B. C katoga guopa VD22 bepercs
Hanpshkenne +27 B.

Bentunatop M1 oxnaxpaer paguaro-
pbl BLIXOQHOrO kackaga Ha VT71 u xmo-
ya npeobpasosartens V173 Mmopynsropa.

Ha puc.3 usobpaxena cxema uUHau-
KauMu ypOBHEN BXOAHbLIX W BbIXOAHbLIX
curhanos. CurHans J1 v I xananos no-
crynaiot Ha yeunutenn VT1..VT4 u pe-
Tektopsi VD1...VD4. lanee nocroaHHbIE
ypOBHM, COOTBETCTBYOLLME MaKCUMasb-
HbIM amnnuTyaaM BXOAQHLIX CUMIHAMOB,
¥ YpOBEHb BbIXOAHOrO curHana, nponop-
LMOHANLHOro amnnuTyae npsmMon BoOs-
Hbot B hugepe, MynbTUILNIEKCUPYIOTCS
DD2 u nopatorcs Ha AUMN ukgukaTtopa
DA1. Paboton MyneTunnekcopa ynpas-
naet cyerynk-petuncparop DD1. VTS5,
VT6 npeobpasyior TTJl-ypoBeHb TakTo-
BOro curHana B KMOI-ypoBeHs.

(NMpoponxeHune cnegyet)
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C.KYUAPOB.

yOBPEMEHHbIE UHTEIPAJIbHbIE

CTABUTIU3ATOPbLI HAMNPAXEHUA

Havnbonee pacnpocTpaHeHHbIN ce-
roaHa ctabunuaartop ¢ Tpems sbiBoaa-
mu (3-Terminal Regulator) cywecrayer
yxe Gornee 15 nert u no-npexHemy 3a-
HUMaET BaXHOE MEeCTO B oBecneveHum
CTabUNbHOCTU NUTAIOWMX HANPSXEHWUNA
3MeKTPOHHON annapaTypbl. OcHoBHas
npvyMHa 3TOro B MPOCTOTE €ro UCNOoMb-
30BaHWA U BO3MOXHOCTU paboTsl Bes no-
NoNHUTENbLHBIX 3NemeHTos (puc.1).
‘Bcneacrsue aToro, NpoussoauTeny Npo-
[OMKaloT coBepLUeHCTBOBaTL NapaMeT-
Pbl 3TOTO YCTPOWCTBA U PACLUMUPATL €ro
3KCAIyaTaLMOHHBIE BO3MOXHOCTH. TMoc-
nenHee, eCTeCTBEHHO, NPUBOAMT K He-
06X0AUMOCTM CO3AaHMA AONOMHUTENb-
HbiX 8bIBoAOB B IC. 3nech Mbl paccmoT-
puht. BaxKHelLWwre oCobBeHHOCTM coBpe-
MeFRHbIX IMHENHBbIX CTabUNM3aTopos no-
CTOSIHHOrO HaNPSHXKEHUS U NpUBeAEM He-
KOTOpblE TEXHUYECKUE NapaMeTpbl pac-
NPOCTP@HEHHBIX CXEM.

OCHOBHble NapameTpbl

BbixodHoe HanpsixeHue (Output
Voltage) V. Ero BenmuunHa comkcuposa-
Ha 1 3apaetca unarotosutenem (Fixed
Regulator); 06bI4HO OHO NexuT B npe-
aenax mexay 1,25 v 24 B, Mpu ucnons-
30BaHUU HABECHbLIX ANIEMEHTOB €r0 MOX-
HO U3MeHATb B npefenax 1,25..57 B
(Adjustable Regulator).

MakcumanbHbil 6bixOOHOU MoK
(Guaranteed Output Current) lgpax-
MpesbllieHUe 3TON BENMUYUHBI MOXET
npusecTu k nospexaeHuto NC. 3Tor
napameTp 3ajaeTcs He Bcerna, Tak kak
OH HenocCpeaCTBEeHHO CBA3aH C TakuMm
FapaMeTPOM Kak MaKcuMasibHast pacce-
usaemasi MowHocms (Maximum Power
Dissipation) Ppnax- B cooTserctaum ¢
0603HaYeHUsMu puc.1, Ha ctabunu3sa-
TOpe BblAENAETCH ANeKTpUYecKasn Moty-
HOCTb

Pp=(Vin-Vollo. (1

KoTOpas ero HarpesaeT. Makcumans-
Haa BeNuMYMHa Harpesa 3aBUCUT OT
suaa kopnyca UC, paauaropa v ycno-
BUIA oxnaxneHusa. bonvwnHcTeo UC
UMEIOT BHYTPEHHION TEMNMOBYIO 3aLLUTY,
KOTOpas OTKMO4aeT BXOAHOE Hanpsxe-
‘HWe, ecnu TemnepaTtypa Kpucrtanna
npessiliaeT ACONYCTUMYIO BENUYUHY.
MoatoMy senuunHa lo .y 3@BUCKT OT
TUna paguaTopa, oxnaxaeHus u oT

Puc.1 i

a) o—{IN. OUT|—%
ViN GNO Vi
Fa

6) o—IN T [ =%
iN

Towl 1

a

Puc. 2
I—““_I
a) N T
=1
“Tour !
o) N Toury

TemnepaTypb! OKpY>Xatolen cpeasl.

MakcumarnbHoe HanpsbxeHue Ha cma-
6unuzamope (Input-Output Voltage
Differential) (V\Ny-Vo)max- EFo Npesbille-
HWe npusoauT k nospexgenuio NC. Ya-
CTO Ha BbIxoAe cTabunuaaTtopa BKIoveH
KOHAEHCATOp, KOTOPbLIA HE 3apsikeH B
MOMEHT BKMIOYeHUs V| W, creposa-
TEMNLHO, 3aKOpavMBaeT BLIXOA CXeMbl.
Mo3TOMy B MOMEHT BKMIOYEHUA BCE
BXO[IHOE HaNpsXeHWe oka3blBaeTcs Npu-
NOMEHHbIM k cTabunuaaTtopy, T.e., 8 CylLl-
HOCTW, paccMaTpuBaemuii napamerp
npeacrasnaer cobon MaxkcumansHoe
BXOAHOE HanpsixeHue. TUNU4Hoe 3Have-
Hue (ViN-Vo)max HaxoauTea mexay 20
n 60 B.

MunumanbHoe HanpsixkeHue Ha cma-
6unuzamope (Dropout Voltage) (Vy —
Vo)min » PY KOTOPOM OH NEpecTaeT Hop-
MansHO paboTaTh — BLIXOAHOE Hanps-
XeHWe HauuHaeT cneaosaTth 3a BXoA-
HbIM. [1N9 Knaccu4eckoro TpexsuiBOAHO-
ro crabmnuaaTopa NONoXUTENbHOro Ha-
NPSHKEHUA, MexXay BXOAOM U BbIXOAOM
koTtoporo sxntoveH NPN-TpaH3aucTop
(pwnc.2a), 3TO HaNpsXKEHWE He NpesbILLa-
eT 3 B npn lgmax M YMEHbLLLAETCA NpU-
mepHo Ao 1 B npu mansix 1. B coort-
BETCTBUM C chopmynomn (1), ero ymeHsb-
LigH1e npu 3aflaHHOM | NpusoanT K
yMeHblleHuo paccensaemon Ha NC
MOLWHOCTHU, T.€. K YBENUYEHUIO KO3 uU-
LueHTa nonesHoro aencrsunsa. C aton
Lenbio co3aaHbl CTabunnusaTops HU3KO-
ro HanpseHus (Low Dropout Regulator)
C MUHMMaATbHbBIM HanNpPsXXeHneM Huxe

1 B. Ero senuuyunHa npsmo nponopuno-
HanbHa lg, unpu lg = 1 MA MOXET BbITb
Huwxke 10 mB. Crabunusatopsl 31010
TUNa UMEIOT MEXAY BXOA0M U BLIXOAOM
PNP-TpaH3uncTop {puc.26).

Koagpgpuyuenm cmabunusauyuu no
exody (Line Regulator) LR, npeacras-
nset coboit abconoTHoe DV v oT-
HocutensbHoe 100 (DV/V() (B NpoueH-
Tax) M3MEHeHUs Vg Npu onpeaeneHHoM
N3MEHEeHUM V.

Yepes DVgounm 100 (DV/V) (8 Npo-
LUeHTax) onpeaenaerca TakkKe Takow
napameTp Kak koaghgpuyueHm cmabu-
nuszauuu no ebixody (Load Regulation);
OQHAKO B 3TOM Cryyae NpU4nHOR name-
HEHUA ABNAETCA U3MeHeHue | Ha Be-
nuunHy Dlg. BMECTO HEero MoxHO uc-
NonbL30BaTh 86IXOGHOE CONPOMueIeHue
(Output Resistance) Rg = DV/Dlg ¢
TUMUYHON BENIMUMHON B HECKONbKO Je-
cATKOB MeraoMm. Hexotopbie dupmbl
NpUBOAAT rpadukU YaCTOTHON 3aBUCH-
MOCTM BbIXOAHOIO UMMeaaHca.

Insa pa6botsl camon UC HanpsixkeHue
V)N A0MKHO obecneunTs NpoTekaHue
yepe3 Hee moka nokos (Quiescent
Current unu Adjustment Pin Current) I
(M |opy), NokasaHHOTo Ha puc.1. OH
MOXET UMETb BENUUMHY OT HECKOTbKMX
NEeCATKOB MUKPOAMNEP A0 HECKOMNbKNUX
necatkos munnuamnep. bonee suicokme
3HaYeHUA XxapakTepHbl ANs cTabunuaa-
TOPOB HU3KOrO HaMPSKEHUS.

B Tabn.1 1 2 npuseaeHsL NapameTph!
HEeKOTOpbIX CTabunu3aTopos GUPMSI
National Semiconductor. Ha puc.3 no-
Ka3aHO pacnonoXxeHue BLIBOAOB ANA
4aCcTO UCMOMNb3YyEeMbIX KOPMYCOB.

HononHuTenbHble BO3MOXHOCTH

CoBpemeHHble CTabunusaTopsl 4acTo
BLIMONHSIOT U ApYrne YHKLUMK, KOTOPbIE
0ObIYHO CBOAATCA K YNPasNeHuio UMU
n3BHe, K nogade curHana (4awe Bcero,
aBapUAHOTO PEXUMA) BHELLIHUM YCTPOW-
CTBaM U K Hanuumio “cneuuanbHbiX” Bbl-
sonos WC. B pesynbrate UC Moxer
UMeTb yxe Bonblle Tpex BLIBOAOSB.
WHoraa 3Ti HoBble TUNLI cTabunusaTo-
po8 CywecTsyloT 8 ABYX BapuaHTax —
6e3 nonoNHUTENBbHBIX YHKUUIA (C Tpe-
MSl BbIBOAAMM) UMK C HUMM, KaK, Hanpu-
mep, cTabunusaTtopsl LM2931 u

LM2951.
JononHutensHble hyHKUMK B kaTano-




LM317 1,25 15
LM317HV 1,25 15
LM338 1,24 5
LM350 1,25 3
LM2926 5 0,5
LM2931 5 0,1
LM2936 5 0.05
LM2940 5 1
LM2941 5...20 1
LM3940 33 1
LP2950 3;3,3;5 0,1
LP2951 3,3/3;5 0,1
LP2957 5 0,25
LP2980 33,35 0,05
LM2935 5 0,75
(neoitHOM) 5 0,01
LM2956 5 0,25
(nBoitHoM) 5 0,075
LM2984 ; 02
(rpoitHoi) 5 0,005

20
20
45
60
60

1,1

25

15
15

0,8

0,6

Ta6n.2 Ctabunusaropbl OTpULIATENMLHOIrO HANPSXKEHUS

LM320 -5;

-0,3...+40
-0,3...+60
-0,3...+40
+35
-18...+26
+26
-50...+60
+21
+21
Vinmax = 7,58
-0,3...+30
-0,3...+30
-20...+30
+2,1...+16

+21

-20...+30

+21

12,415 15 8
LM337 1,25 15 30 40
LM337HV 1,25 5 30 -50
LM345 5 3 25 20
LM333 125 3 45 -35
LM2990 -5;-6,2; -12; -15 -1 8 Vi = -26...40,38
LM2991 2..25 - 8 Vi = -26...40,38
N L DT — oUT — our
T or [ = (3 = @ Fea
AD) e GND s AL — N
LM317 LM317HV, LM320, ‘LM337 [M2931,LM2940, L M333.LM337HV
LM388.1M350 1M2990 : LM394D [M345
Ease [T Ew (T ES [T ERwm
¥l oo A e ) e N o e GND
=iy s ON/OFF e O/0FF o QT
N b ADJ. — an) e N
LM2926 LM2931 LM2991 LP2957
L STANDBY OUT — MAIN QUT A9
ol SW/RESET — BUF. OUT NIW 2| (s
o —ma b STANDBY DUT B3] [ X B8
— N o RESER.FLAG o0 5 30
LM2935 °l ERu: w4 oo
A
ouT [T UPMON N SENSE 2 1 SHUTDOWN
i e TIM
W N e, P2956  |pa9an
 LM2936.1M2950 LM2984 wr - [ oo
. SENSE 3+ H-FB
SHUTDOWN —7 5 mﬁ 123
Puc.3 GNO ERRD N 6o N/

ANPE/b

0,05

25

0,01%/8
25 0,01%/B 0,05

3 0,005%/8 0,045

25 0,005%/B 0,05

05 1u8 8

0,35 0,2uB/B 15

0,35 10m8 15

05 20mB 30

05 4uBB 10

05 20mB .

05 0,03% 0,075

05 0,03% 0,075 )
047 0,03% 16 ’
0,12 0,007%/8 0375
05 10m8 0
0,47 0,03% 55

0,35 5uB 8 v

10mMB -2

2,7 0,01%/B -0,065
=27 0,01%/B -0,065
-2,3 5mMB -1

- 0,02%/8 -0,09
0.6 4mMB 9
0,6 0,004%/B -0,7

rax 0BbIYHO Pa3bACHATCA C NOMOLLLIO
BPEMEHHbIX AnarpaMmm.

BumoyeHue u abikmoverue MC obbir-
HO ocyulecTsnsAeTca yposHaMKU TTII.
MNpu nopnave curHana ¢ Noruyecknm
yposheM 0 Ha Bxoa ON/OFF (ans cra-
BunusaTopos ¢ NONOXUTENbHbIM V)
unu Ha sxon ON/OFF (ana ctabunusa-
TOPOB C oTpULIaTenbHbIM V) cTabunu-
3aTop paboTtaeTr HopMmanbHO, ecnu
3TOT BXO/, COeIMHEH C 3eMNnei. Ecnu
e nopaeTca curHan ¢ yposHeMm Jio-
ruyeckoi “1”, ctabunusaTop BbikMo4a-
eTcs, T.€. ero 8bIXO/IHOE HanpsxeHue 06-
Hynsetca. MNprMepoM MOryT CnyxuTb
LM2931, LP2984 n LM2991. B crabu-
nusaTtopax LP2950, LP2951 n LP2956
3TOoT B8X0A 0603HaYEH KaK SHUTDOWN.
B nocneanux Tpex ctabunuaaTtopax npu
BbIKMIOYEHUM Yepe3 3TOT ynpasnaoLwmi
Bxop Ha sbisofie ERROR nosasnsercsa




CMrHan ¢ ypoBHeM norudeckon “1°, a B
HOPManbHOM PeXxuMe paboTbl — curHan
c*ypoBHeM norudeckoro “0”. ImeroTtca n
cTabunmsaTopbi ¢ BxogoM SHUTDOWN
(nanpumep, LP2957) unn ON/OFF (na-
npumep, LP2980), koTopble sknovaoT-
cA norudeckon eanuuuen. NoaobHyo
BO3MOXHOCTb uMeeT LM2935 (puc.4a),
HO cTabunuaaTop paboTaeT Npu 3amk-
HYTOM BHELLHEM KIioue, 4TO COMpOoBOX-
AaeTcs NOABNEHMEM NOCTOAHHOTO Ha-
npsxexus Ha Bbixoge RESET FLAG.
Pa3oMKHYTBIA KNIOM ODHYNAET TONbLKO
HanpspkeHue Ha Beixoae OUT, HO He Ha

onpeaeneHkylo BENUUYUHY (XOTa Bbl 1
KpaTKOBPEMEHHO — U3-3a UMNYNbCa Ha
BbiBOAE V), 0BHYNAeT ¢ NOMOLLbIO
BCTPOEHHOro koMnapartopa Vq. lNocne
TOro Kak Vyn YMEHbLUNTCA, 3almuTa BOC-
CTaHaBnMBAaET 3HavYeHue Vo — cpasy xe
UM C HEKOTOpPLIM 3anasabisaHuem. N3
npuBeaeHHbIX 8 Tabn. 1, k Takum UC oT-
Hocatca LM2926, LM2935 n LM2984.
B apyrux crabunuaartopax (LP2950,
LP2951, LP2956 n LP2957) komnapa-
TOp oTcnexusaer Vg, M Korga OHO
YMEHbLLINUTCA NPUMEpPHO Ha 5% OT Ho-
MUHanbHOro, Ha Bbixope ERROR no-

LLleecs CUrHanoM HopManbHoW paboTsl
cTabunuaaTopa. Mamenenunsa Viy B Ao-
nycTuMbIX Npegenax 6...26 B (MomeHT
t;) He uaMenneT Vq. Ecnu xe V| c1a-
HOBUTCS MeHbLLe 6 B (MOMeHT t,), cTa-
BMNM3aTop OTKNOHAETCA OT pexuma (Vg
ymenbliaercs), Cq BbICTPO paspaxaet-
cAa, ¥ noasnexue curdana Vp = 0 yka-
3blBaeT Ha aBapunHbIi pexuM. Koraa B
MOMEHT {5 BXOHOE HANPSKEHWE CHOBA
paBsHo 6 B, konaencatop C4 HauHaer
3apsKaTLCA, U CAYCTA BPEMS by, BOC-
CTaHaBnMBaEeTCA MHAMKALUA HOpManb-
Horo pexuma. B cnydae Vi > 26 B (mo-

Puc. 4 ViN 0.1
r——**—-ﬂ-—i {M2935
N 5B/10MA
STANDBY DUT
20x I1DHK
& SW/RESET 5B,/ 750MA
' RESET
a) FLAG END I'TUHK
LM29%6 o M298e
oy O
6) 1 1
R1

sbixoae STANDBY OUT, n Hanpsxexne
Ha sbixope RESET FLAG cTtaHoButca
Huwke 1 B. B LM2984 nanuuue Vg Ha
ocHoBHOM Bbixoge MAIN OUT conpo-
BOXAAETCS NONYYEHUEM HanpsKeHUs
+5 B va Bbixone RESET ERROR FLAG,
TOrga Kak npu ero oTCyTCTBUM 3[€eCb
byaet 0 B.

B HekoTopbix cnyyasx norvyeckum
curHan BkrioveHus Vg nonydaercsa ¢
3anasgbiBaHueM; BpeMs 3anasabliBaHust
onpeaenseTcs cneunanbHOW Lenblo,
NoAKNIO4YaEMON K COOTBETCTBYIOLLEMY
BbiBoay VNC. B LM2926 370 eAMHCTBEH-
HbIA KoHaeHcaTop {puc.46), a Bpems
3ANEPKKU PABHO tyeps, = 1,9 108 Cy, B
TO BpeMs kak B cTabunuzatope LM2984
ucnonbayetca RC-yenb (puc.48), obec-
neumsaowasn tyea, = 1,2 Ry Cy.

Sawuma npu OMKIOHEHUU 0M Pexu-
ma. [ina npeaoxpaHeHus oT nospexae-
HUI BCE CTAabUnNU3aTopbl UMEIOT 3aLLu-
TY N0 MakCUManbLHOMY TOKY W/unu Ten-
nosyto 3awuTy. MNepBas M3 HUX BbIKIIO-
uaet Vg Npu BbIXOAHOM TOKe, BonblieM
lomaxs B TO Bpemsa kak sTopas cpabarbl-
BaeT, ecnu TeMnepaTypa kpucranna
npesbilaeT onpedeneHHyo BeNUYMHY
(okono 120°C). KpoMe Toro, HOBbl€ MO-
§emm (rmasHbiM 0Bpa3oM ANs HUIKMX
HaMpPsXEHWU) MHOTAA UMEIOT ee OAHY
3awuTy. OHa OTCNEXUBAET BXOAHOE Ha-
npskexune V|, Y koraa OHO NpesblllaeT

Puc. 5
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ABNAETCA CUrHan ¢ ypoBHEM noru-
yeckoro “0”". OH ABNSAETCA CUrHanoMm
aBapUAHOro pexuma, u ecnu B yCTpou-
cTBE, NOAKMIOYEHHOM K Brioky nutanusa,
UMEEeTCs MUKPOMPOLIECCop, CUrHan no-
3BONAET NOCneAHeMy BbINOMHUTL asa-
pUHOE NpepbiBaHue.

[ns obneryexnuns NOHUMaHNUA PaboTbi
Pa3nUYHbIX PEXUMOB 3aLLUThI B KaTano-
rax 4acTo NPUBOASATCA BPEMEHHbIE Aun-
arpaMmbl, oTpaxawlme BCe BO3MOX-
Hble cnyyau. Takaa agvarpamma ans
LM2926 npuseaeHa Ha puc.5. B mo-
MEHT g BKITIOYEHUSA BXOAHOE HANpAXe-
Hue (Input Voltage) coctasnaer senu-
anHy V. OgHoBpeMeHHo C ero Hapa-
CTaHMEM YBENMUUMBAETCA U BbIXOAHOE
nanpsixenue (Output Voltage) V. Kor-
aa Vg = 6 B (MoMeHT ty), cTabunusa-
TOP BXOAWUT B HOPMAanbHbLIN PEXUM pa-
6OTbl, MU HaUMHAeTCA 3apsaka KOHAEH-
caTopa C, (Delay Capacitor Voltage). B
MOMEHT t, Ha BbIXxoae “3aaepxKa obHy-
nenus Bbixoaa” (Delayed Reset Output)
nosenseTcs HanpspkeHue +5 B, asnsto-

MEHT t5) urm npm cpabatbiBanHuu Ten-
NOBOW 3alMTh (MOMEHT tg) cxema aen-
CTBYET aHanorm4HbLIM 0Hpasom.

3adarHue 8bIxOOHO20 HanpsiKeHus. Y
LP2951 ato obecnedmnsaeTcs 3ambika-
HMEM HakKopOoTKo BbiBogos OUT u
SENSE wnu 8biBoaos Vyap ¥ FB. B Ba-
puaHTax aToi cxembl Ha 3 B 3,3 B noc-
ne obo3HaYeHUs ykasbiBawTCA ABe
uncpbl, B BapuanTe Ha 5 B — Hert. Ta-
KM xe cnocobom 3apaetca Vg = 5 B
Ha Bbixoge OUT B8 LP2956.

Paduo, menesususi, 3/IeKmMpoHUKa,
4/99.

epecod

(" BO3BPAU.lAFICD
K HANEYATAHHOMY
(“PN”, N10/1999, C.42)

B cratbe C.YeboTkoBa “MOWHBLIA
MOIl-TpaHaucTop KMN778A” npasunb-
HOE 0BO3HaYeHne BLIBOAOB Cnegylo-
\Luee: 1 — 3aTBOP, 2 — CTOK, 3 — MCTOK.J




I-KAHATIbHbIU
MON-TPAH3UCTOP

fipegenbHO ONYCTUMbIE PEXUMbI 3KCTTYaTauum

B.KA3MEPU4YK,
220064,r.MuHck,yn.Kop>xeHeBckoro,

Y1 “3asoa TpaH3WUcTOop”, 0TAEN MapKeTUHra,
Ten./cakc (017) 277-59-32,
E-mail:lsergeeva@transistor.com.by

AlPE/b

KpeMuueBsble anuTakcuanbHo-nna-
HaPHbIE MOMNEeBbIe TPAaH3UCTOPbI C U30MW-
POBaHHbLIM 3aTBOPOM U MHAYLMPOBAHHLIM
kananom N Tuna npeaHasHaveHb! Ans uc-
NOMb30BaHUA B UCTOYHUKAX BTOPUYHOTO
anekTponutanus ¢ bectpaxchopmarop-
HbIM BXOAOM, B perynsropax, crabunusa-
TOpax u npeobpasosartensx ¢ HenpepbIs-
HbIM UMNYIbCHBIM YnpasnexnueMm, bno-
Kax nNUTaHuMs KOMNbIOTETPOB, CXemax
ynpaBneHus anexkTpoaBUratensMm v
APYron pagnoaneKTpoHHON annaparype.

3apybexHbiit ananor — 2N7002LT1

e ha : .Motorola.
pe UsroTasnueaetcsa B kopnyce Sot-23.
MocTosIHHLIA TOK CTOKA l¢ max MA 115
NmNynbCHLEIA TOK CToKa |, max MA 800 Klﬁnﬂl,u: Sot-23
MukoBoe HanpsixeHue 3aTBOP-UCTOK* U anmcmax +40 ( cu; pry)
HanpsikeHue CTOK-MCTOK Ucpmax 60 F‘l
HanpsikeHue 3aTBOP-UCTOK U awmax 120 ”
MocTosiHHas paccevBaemasi MOWHOCTb Pmax BT 0,2 -
TemnepaTtypa nepexoaa Thep max °C 150 t__’ 2H
FlocToAHHBA NPAMOR TOK 3aumTHOrO auona Ip max MA -115 12‘_3%%’3
NmnynbcHBIA NpAMON TOK 3aUWMTHOro auona bnp.min.max MA -800 3 = (mok
“Mpu usmeperuu AomKHbI Gbimb cnedyouwjue napamempsi uMnyscos: tu<s300mxc, Q<50, T
OcHogHble anekTpuyeckue napameTpbt (To,p, o = 25°C)
BANMETD 060 8 : IS MBI RN NS :
OcTaTouHbiM TOK CTOKa lcocr MKA Uw = 608, U,, = 0B - 1,0
Tok yTeuky 3aTBOpa Layr HA 8:: : 22%%%;1 OOBé ) 11 (())(())
ConpoTuBneHne CToK-UCTOK B OTKPLITOM COCTOSHUN Rcnom Om tt‘;i ‘1508?1&:0%55':' - ;g
KpyTuaHa xapakrepucTuku S MA/B Uen = 7,58, |, = 0,02A 80 -
MoporoBoe HanpsixeHue Usnoop B Usy = Uey, k. = 0,25MA 1,0 2,5
MocTosiHHoE NpsiMoe HanpsKeHue 3aumTHOro aroaa Unp B Uy = 0B, | = 115mA - -1,5
(YACTb 2)

B NN 5-10,12/2001 Mbl yxxe nyBrivkoBany cnpaBoYHbIE AaHHbIe PSAa MHTErpanbHbIX Yeunurenein MowHocTu. Hactoawen
4

CTaTben Mbl NPOACITKAEM 3TY CEPUIO CMPABOYHLIX MaTepmaros.

TPA0202

Crepeodonuueckuin yeunurens 8 kopnyce TSSOP ¢ tenno-
OTBOAALLENA NNOWEAKON cnocoben obecneynTb HeNPEpPbIBHYHO
CpefHeKBaapaTU4HY0 MOWHOCTL Bonee 2 BT B KaxxaoM kanane
npu conpoTusnenusx Harpy3ok 3 Om. Ero ocobeHnHocTu:

- Borbluas BLIXOAHAS MOLWHOCTL MPWU NUTAHUU TUMOBLIMU
nanpsykenvamm MK (2 Br/kanan npu U,,,,,=5 B u R,=3 OmM, a
Takxe 0,8 Br/kanan npu U,,,.=3 B);

- NMPUCMOCOBNEHHOCTL AMA UCNOMNbL30BaHUS C 3-OMHbIMU Ha-
rpy3kamu; ceepxMarbie uckaxenms — 0,05% npu Py, =2 BT 1
R,=3 Om;

- BO3MOXHOCTb BKITIOY4EHMA Harpy3oK N0 MOCTOBOR CXeMe
(BTL) nnu ¢ ogHononiocHbiM Bo3ByxaeHuem (SE);

- Hanuyue MynNLTUNNEKCOPOB CTEPEOBXOA0B;

- KOPMYC ANA NOBEPXHOCTHOTO MOHTaXa;

- HaNMYyme pexumMa OTKNIOYEHUSA C TOKOM NoTpebnenns 5 MrA.

TUNUYHBIMW ABMIAKOTCA YPOBHU UCKaXeHWA menee 1% npwu
HaNPsPKeHUU NUTanms 5 B v nonHoi BbIxoaHOM MoLluHocTH, UC
obnanaer cxemo NoAaBneHUs WENYKOB, KOTOPbLIE MOTYT NOSAB-
NATLCA B FPOMKOrOBOPUTENAX NPU BKIIOYEHUM NUTaKUs Nbo
npy Nepexoae B PEXMUM MPUIMYLLEHUA UITU OTKNIOMEHMS.

KoathdhuumeHT yeunenns 3agaerca ycTaHOBKOR ABYX pe3u-
CTOPOB B KaX/IOM W3 BXOAHbIX KaHamoB, npuyem npu K. B
npefenax or 2 ao 20 B pexume BTL (o1 1 go 10 B pexume
SE) He TpebyeTcs BHELLUHAN YacToTHAs kOMMeHcauusa. Hanu-
Yne BHYTPEHHEro MynbTUnnexkcopa BxoAoB obecnevyvsaer

BO3MOXHOCTb BO36Y)KJJ,8HVIH ycunutena no AByM cTepeoka- ,(

Hanam. B cnyyae npuMeHeruns B HOYTBYKaXx, rae BHYTpeHHUe
rPOMKOTOBOPUTENMU NOAKITIOYEHbI MO MOCTOBOW cxeme, a nu-
HENHbIe BbIXOAb! (UMW NUTAHWUE rONIOBHLIX TenedgoHOB) AONX-
Hbl BbITb oaHonomtocHeIMKU, TPA0202 asTomaTUyecku nepe-



krovaetca 8 pexum SE npu aktususauun sxoaa SE/BTL.
Menonb3osanne TPA0202 ¢ BbIXOAHBIMM MOLWKHOCTAMU A0
750 MBT/kaHan ¢ BHELLHUMU 3-OMHbLIMU Harpy3kamu naeajib-
HO Anst ManoraGapuUTHbIX ManOMOLLHBLIX BHELIHUX rPOMKOro-

BOpUTENEN B MYNLTUMEANAHBIX NOPTAaTUBHbLIX CUCTEMAX.

l’lpm MOHTaXe Ha MHOrOCIIONHbLIX MNEeYaTHbIX Njiatax erko

AOCTUrAIOTCA BENUHMHBI TENTOBOrO CONPOTUBIIEHMSA NopAaka
35°C/BT, uTto nossonser TPAG202 pabotaTb ¢ NOSHON MOLL-
HOCTbIO Ha Harpy3ku 3 OM npu TemnepaTtype sosayxa 85°C,
UCMOMb3yst 0GAYB C MHTEHCUBHOCTLIO 8,5 M3/MUH. B cnyvae

paBoTh! Ha 8-OMHbIE Harpy3kM MakcUmanbHO aonycTumast

TeMnepaTtypa Okpyxatlen cpeast MoxeT gocturate 100°C.

PexoMeHAayemble yCNOBUA aKCNNyaTaunu:
- HanpshxeHue nuTaHus, B 325,56 i o ,
- Temneparypa oKpyXaloLyei cpeps!, OC 1,12, 06 OBUMI BLIBOS, CXEMBI, 3N@KTPUHECKN COBMMHEH
Uan=5 B, Py;,=0,25 Br/kaHan; Harpy3ka 4 Om 13,24 - € TENNOOTBOAAWR NNOLLAAKON
no cxeme BTL -40...+85 McTouHMK TOKa, curia KOTOpOro NponopLvoHansHa
U =5 B, Py, =2 Br/kaHan, Harpyaka 3 Omno cxeme BTL, 2 Tn TeMnepaTtype nepexona. Moxet ocrasatscs
0BAYB UHTEHCUBHOCTBLIO 8,5 M3/MUH -40.,.+85 HEMOAKIIOHEHHLIM
Npenen:Huie ycnosus axkcnnyataumm: 3 LOUT+ ”gxtmeg‘;:b;”;:mﬂ nesoro kaxama &
- HaNpsKeHuWe NuTaHus, B <6 pexgiax .
4 LLINEIN NuHeMHBIN BXOA Ne8Oro KaHana, nojkmo4aeTcs
- HanpsXeHue Ha Bxoaax cirnana, B . -0,3... Upyr 0,3 npu "0” Ha BoiBOAE 16
- Temneparypa okpyxatouei cpeasl, °C -40.,.+85 5 LHEWN MiukpochOHHEIN BXOA NEBOTO KaHarna;
- Temniepatypa kpucranna, °C -40...+#150 nofxIoYaeTes npu “1” Ha Boisofie 16
- Temnepartypa naikv (1,6 mm ot kopnyca, 10 C) °C 260 6 b Tp L BLIBOJ] CPeHERd TOUKA AEMMTENA HANPSHKEHNS
AnekTpuueckue napameTpil rpy 25°C, U,,,..=5/3 B, R,=3 Om: MATaHUS AMS LiENe CMeLIAHMA Nesoro Kaxana
- TOK IOKOst, MA: 7 Unwr L Bx0f4 HANPSXEHAS NUTaHNA NeBOro Kaxana
ctepeo BTL <25/20 8 Ova Npy *1” Ha atom BuiBofle UC HaxopuTcs B pexvMe
ctepeo SE <45/10 OTKIHOUEHNS C TOKOM noTpebnenmnsi nopsaka 5 MkA
~moHo BTL <15/10 9 MUTE OUT  Bydep curiane ynpasnesus Ha soisoae 11
crepeo SE : <10/6 10 LOUT- OTpHLATERLHBIN BbIXOA NEBOTrO KaHana B pexvme
- HanpspxkeHue cmeteHus Ha seixoge (U, =5 B, Kyc =2}, B <25 BTL (BLICOKOMMNEAAHCHOE COCTOSIHNE B pexume SE)
- Tok noTpetneHus B pexume npuarnywenus (U,,;=5B), MA .. 1,5 11 MUTE N  DB¥OA curkana V"p“”e””’é PEXUMOM MPUMILEHMS.
- TOK MOTPEBAEHNS B pEXUME OTKIIOHEHNSR (Unm—S B), MA 5 Mepexof B STOT pexviM oBecneunsasTcs nonaven 1
onHa oo, B 14 SE/BTL Bxof ynpasnexns BuIB0pom pexuma: npu “0
“teiXOQHan Mou‘.’gHO Tb, BT peanmayeTcs BTL, a npu “1" — SE
1K'y, K=0,2%, BTL 2/0,8 15 ROUT- OTpULATENb HLIA BLIXO/, NPABOTO KAHANA B PEXUME
1 kly, K=1%, BTL 2,2/0,9 BTL (BbICOKOMMNEHAHCHOE COCTOSHME B pexume SE)
- ko3 PuUMeHT rapMoHnk K, o Bxof, YNPaBIeHns MyfibTUNNEKCOPaMM:
(20 Mu...20 KMy Py;,=2/0,8 BT), % o 0,2/0,35 16 HP/LINE “1” NOAKMOYaET MUKPOOHHBIE BXOA! (BbIBOAN! 5,
- K03 DULMEHT rApMOHUK K, 20), a "0" — mmHelHbie (BbiBOAbI 4 1 21)
(Ugy=1 B, R,=10 kOM, K;; =1}, % 0,1/0,2 17 He nopwrsoven
- MOMOCA YACTOT MAKCUMANBLHOW BBIXOAHOW MOLLHOCTH 18 Uner R Bx0fi HANPSHKEHUSI NUTaHWA NPABOro Kavana
(Kyc"10 K<1%); «ly >20 19 s Tp R Bbiso/; CpeaHei TOUKV AENMTENA HaNPsKeHUs!
- noagasneHve nynbcauni (=20 y...20 klMy), ob 60/55 nUTaHMA ANS Lenei CMELAH s NpaBoro KaHana
- ocnabnelue B pexvume npuraywenns, ob 85 20 RHPIN®  MuKpOoHHEIA B"°Q1“"paa°r° "3“3’1‘3?
- NEpeXoaHOe 3aTyxaHue Mexzdy kKaHanamu (fF=1.ku), nb 85 n“';"%:”fe;z: ”p”aao TKZ‘::;:_GH Smoqaemn
- nepexofHoe 3aTyxaHue mexay Bxogamu LINE/HP, nb 100 21 RLINEIN np: s t:: 35.3‘2,22 16 " s oA
- ocnabneHue BTL B pexume SE, nb 100 ” ROUT MonoXuUTENLHBIA BLIXOA NPaBOro kaxana B
- BxOAHO€ conpoTuenexne, MOM : 2 *  pewumax BTL n SE
- HanpsKeHKe WyMOB Ha Bbixoae, kB 21 23 He noaxmouen
10k —LS S0k
MK 10k
gﬁxoﬂu —k - 121 JRUNEIN P o ROUT. }22
npabozo \
KaHana P« 2 RPN__ npabozo kavana ROUT- |5 B¢
T 19 | Pummp R
__L — Unum R
0,1HK I _I:
Ynpabnetue 1 MUTE IN SE/BTL
Cxena ynpabnequs
2 MUTE ouT pexuMamMu palioms 4P /TINE
cM.npuMevaHue | B} Oma. U MyMmunnekcepamu Bud cBepxy
' o
6 Joummp L ‘_|:}_. L 1k o1 24 M
MK I——-”——v % i Unum r{:l fan % %% o8]
S — Ry o o
0.1M¢ 330MK b 1 m
O s|uew o toure fs T T H3 2
T MyMsmunaexcop e 6 19 o
Bxodu LJLUNEN | pebozo kaHoia wour- |10 o] o1 B @
:gﬂgﬁg ™ 1ok . [ o8 17 o
_“_E L. o9 16 M
112.13.24 0 10 5 m
: o1 %o

(Mpopomkexue cnepyeT)




TPAHC®OPMATOPbI MUATAHUA 7L

(MpoaomkeHue. Hayano B NN2-3/02)

FMpopomkeHue Tabn. 1

BAMNCDODMS

TA170 180 12 20 20 0,130 0,150 0,150
TA171 160 140 20 20 0,100 0,140 0,140
TA172 224 125 25 25 0,105 0,135 0,135
TA173 200 180 20 20 0,130 0,110 0,110
TA174 250 224 25 25 0,085 0,090 0,090
TA175 315 125 35 35 0,065 0,140 0,140
TA176 315 280 35 35 0,065 0,071 0,071
TA177 355 200 40 40 0,060 0,090 0,090
NN16x32-65, N = 110.BA, | = 1,10/0,65
TA178 28 28 6 6 0,890 0,900 0,900
TA179 56 56 12 12 0,390 0,490 0,490 1
TA180 56 56 12 12 0,090 0,735 0,735 -
TA181 56 40 12 12 0,490 0,550 0,550
TA183 80 80 20 20 0,260 0,340 0,340
TA184 125 56 14 14 0,380 0,350 0,380 7
TA185 125 112 14 14 0,230 0,210 0,230 )
TA186 125 112 14 14 0,050 0,390 0,390
TA187 180 12 20 20 0,170 0,190 0,190
TA188 180 112 20 20 0,030 0,370 0,370
TA189 160 140 20 20 0,030 0,310 0310
TA190 224 125 25 25 0,120 0,190 0,190
TA191 200 180 20 20 0,135 0,140 0,140
TA192 250 224 25 25 0,110 0,110 0,110
315 125 35 35 0,080 0,185 0,185
315 280 35 35 0,085 0,090 0,090
355 200 40 40 0,075 0,120 0,120
N16x32-80, N = 135 BA, | = 1,27/0,715
28 28 6 6 1,000 1,000 1,000
56 56 12 12 0,470 0615 0615
56 40 12 12 0,680 0,550 0,680
80 80 20 20 0,340 0,400 0,400
80 56 14 14 0,380 0,560 0,560
125 12 14 14 0,260 0,260 0,260
180 12 20 20 0,210 0,220 0,220
160 140 20 20 0,208 0,218 0,218
224 125 25 25 0,175 0,190 0,190
200 180 20 20 0,163 0,175 0,175
250 224 25 25 0,130 0,140 0,140
315 125 35 35 0,140 0,155 0,155
315 280 35 35 0,100 0,115 0,115
355 200 40 40 0,085 0,085 0,085
Nn20x40-50, N = 170 BA, | = 1,46/0,85
56 56 12 12 0,680 0,690 0,690
56 40 12 12 0,830 0,730 0,830
80 80 20 20 0,390 0,530 0,530

(NpoaomxeHue cnenyer)




