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Koscynpralsm no niolbiv PAAHONSCTOTHBIM KaBensm
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308aHHEM HINYUSIOWLEro Kabens B TOHNENAK, WIAXT3X 31 ARYINA SHPBHMPOBAHRLIX NOMELUCHMAX

o NioByio ppyryto KabenkHyro NROAYKWAIO

FOTOBM PACCMOTPETH RAPMAHTL! YUICTHA § KOHKYPCAX H3 KOMINEKTHYIO NOCTABRY
KabensHOU NPOLYKLMKH DR ODBEKTOB PAAuOCanaH

- 4 :
£ KABEJIbHbIE T.(,:asia)ﬁes-scsz

. ®
v : {695)~581-2135
B pAnMOCMCTEMbI E-mail: crs@crs.ru
: .Crs.
CHcTesmbl PAAHOCESIM Ha nanysatouem xabene hitp:/ /wiww.crs.ou/
METPO, TYHHENW NORIBMHBIE TAPANH IRBMAS NK BLES Ltd
e CA td.
. Finland
PR . . Tel. +358 10 5661
- ) Fax. +#358 10 566 3668

hitp: / /www.nkcables.f
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PAIHOKYPBEP

roBOPSILLIUNA
xonoannbHUK

Komnanua Matsushita Electric Industrial
obbsaBMNa o0 Hauane npogax (CTOUMOCTb
400 Tbic. ned nnu 3119 ponn.) ROBONLHO HEO-
ObIYHOrO XONOOWNLHUKA, B KOTOPOM Hapsigy
C YCOBEPLWEHCTBOBAHHON XONOAUNBLHOW CcucTe-
MOW UMEETCR N NHTErpupoBaHHbii MUKPONPO-
ueccop ¢ cuHresaropom peun. “OH npeaynpe-
pur sac 06 ocraBneHHOW OTKPLITOW ABepue
Wnun O 3arpyske CAMKom HoNLILIOIO KONUHECT -
Ba NpoaykTos”, — coobulnna npencraButTens-
HYLUA KoMNanun. Kpome Toro, ecny kakon-nu-
60 u3 napameTpoB paboTbl XONOANNBHUKAE
CNULLIKOM YK OTKNOHWTCS OT ONTUManbHOro pe-
XuMa, arperar nopekoMeHayeT NonbL30BaTenio
obpatuTscs B LieHTp obcnyxueaHma.

“ANEKTPOHUKA:
Hayka, TexHonoruns, busnec”

JTIASEPHbLINA LUBETHOMN
NMPUHTEP TEKTPOHUKC

B okrabpe 1998 r. poccuinckoir Hupmon
“Pakypc-PR" Gbin OpraHn3oBaH npecc-typ
cneynannanpoBaHHbix poccuncknx CMU Ha
npecc-kokdeperumio, nposoanmyio bepnun-
ckum npeactasutensctsom TEKTPOHUKC —
OAHOV U3 BELAYLNX INEKTPOHHbLIX GUPM, XOPO-
WO U3BECTHbIX Ha POCCUINCKOM PbIHKE.

B crpyktrypy TEKTPOHWUKC sxopst Tpwu
KPYMHbIX OTHOCUTENbHO CaMOCTORTENbHLIX
nogpasgeneHns: oTaeneHne nsMepuTenbHon
TEXHUKW, OTAENEHUE BUOEO M CeTeskIX peule-
HUIA N oTOeneHue UBETHOW nevaTn u BOCNpOo-
n3segeHns N3obpaxeHun,

Bonee 15 net userHbie npuHTepbl TEKTPO-
HWKC ncnosnb3ytoTes B pasnuyHbiX KOMMaHUax
no scemy Mupy. Paspaborunkun dupmbr npea-
NOXWNu annaparvsi, NpUenexkawwme norTpedu-
Tenen BbICOKUM Ka4yeCTBOM BOCNPOU3BOAU-
MbIX KOMWiA NPy CPaBHUTENLHO HU3KUX LIeHAX
Cerogna TEKTPOHUKC — Beayiwmii NnpousBo-
DUTENb CEeTeBblX LIBETHbLIX MNMPUHTEPOB ANs
odumca, [oNs MUPOBOro pPbiHKa 3TOW NPOLOYK-
unn pupmsl coctaensiet 31%.

HepgasHO CO3aH0O HOBOE MNOKONEeHWe uBeT-
HbiX NPUHTEPOB: MONHOUBETHLIA Na3epHbin
¢dopmaToB A4 n A3, cTpynHblil npuHTtep dop-
mata A4. Coueranune ueHbl/kasecTBa neyara-
HUR W 3aTPaT Ha pacxofHbie marepuansl gena-
€T 3TY NPOoAYKLWMIO NPUBAEKATEeNLHOW K AR Ya-
CTHbLIX UL,

AN ™
“ .-
N TG N
A :E:\\ "\,
R S N
. . MIN
Sy
L SN

TEKTPOHUKC 6epet Ha cebs 0TBETCTBEH-
HOCTb 3a obcnyxkuBaHme CBOUX W3Oennii
B Poccuun. C 3Ttom uensio oprasnsosaHa obec-
neyYexHas scem HeobxoanmbiM aucTpubyTop-
cKkast ceTb

Co0GcTB. nHd.




PAOAVOBELWAHUE
AN TPETbEro MUPA

B mMae nauHercs perynspHoe umndpo-
Boe paavosewanune vepe3 UC3 AfriStar,
BbiBeOEHHLIN HA opbuTy B HOsGpe npo-
wnoro roga. Bcero no nporpamme
WorldSpace B 3tom rogy rnaHupyercs
BBECTU B [IEACTBMNE TPU TaKNX KOCMU4EC-
kux pertpaHcnaropa: AfriStar — ansa
ctpan Adpukun n bBanxnero BocToka
AsiaStar — ona cTpad Asvun, AmeriStar —
ans ctpaH JlatuHckon Amepuku n Kapmt-
ckoro 6accenna. OHu OXBaTHT pPaguose-
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NI
waTtenbHLIMN nNporpaMmMamMu Tepputo-
puIo, Ha KoTopoi npoxusaet 4,6 muann-
appna uenosek. Mporpamma WorldSpace
6eina HavwaTta AeBRTL NeT Ha3ag. B ee pe-
anusaumm NpUHUMAIoT y4acTue MHOIro
dupM, @ UHTErpaTopom BCEW CUCTEMLI
asnseTca  ¢$paHuy3ckas  KoMnaHus
Alcatel.

Kaxabin u3 UC3 umeer no Tpu uac-
TUNHO MnepexpbiBalowWmecs 30HbLI Bewa-
Hua n obecneunsaer nepegavy 96 npo-
rpamMm. Kanane “Kocmoc - 3emna” ne-
Xar B nonoce 4yactor 1467...1492 Mlu,
a nepepnava nporpamm Ha 6opr UC3 se-
percs Ha usacrvorax B6nusmn 7 ITu.
Ona addexkTnsHOro MICNONL30BAHUA BO3-
MoXHocTelr BopTOBOro perpaHcihsTopa

TooMR M W R WpMe B R

npu nepeanade NporpamMmM BapuaHt KoaAn-
poBaKHus curHanos no craHpapty MPEG,
uapecTHbil Kak “MPEG 2,5 yposeHb 3”.
Nop nporpammy WordStar Benyuivne
¢upmbl — npomnssoauTenu GuIToBON pa-
ouoTexHuky paspatorann cOOTBETCTBY-
OLWYI0 NPUEeMHYIO annaparypy.

«Funkamateur»

“HORIZONT 51CTV 655-3”,
“HORIZONT 54CTV 655-3”

Buinyckaemble MvHckum MO “TopnsoHT”
(Pecnybnuka Benapycb) HOBbIE UBETHbIE
Tenesusopsl  “Horizont 51CTV  655-3"
n “Horizont 54CTV 655-3" paccuvTanbl Ha
npueM TeneBU3nOHHLIX nepenay B MeTpo-
BOM W OELUUMETPOBOM auana3oHax BOSMH
B cuctemax PAL n SECAM no crarpapram
B/G n D/K. Bo3amoxeH npuem kabensHoro
renesnpeHns. TeneBnusopbl M3rotoBneHbl
HA HOBEWNLWEM TeXHONorM4eckoM obopyno-
BaHvn pupmebl Philips ¢ npMeHeHnem Kom-
NAEKTYIOWMX Beaywmnx MMpoBLIX NPOU3BO-
gutenen pagvoannaparypul: Gupm Philips,
Samsung, Siemens, Thomson.

B oboux annaparax npefycMoTPeH Bbl-
BOJ CepBUCHOW nHdopMatm Ha Ikpar Ku-
HecKona, asToMaTu4eckoe u nNporpamMmmMmu-
pyemoe BbiK/IIOHEHWE, HACTPOWKA C NOMO-
WHIO CUHTE3aTopa HanNpsXeHwi, asToMa-
TUHECKOE pa3mMarHuunBaHue KuHeckona.
meeTcs BO3MOXHOCTL NOAKNYeHus me-
TOYHUKOB BuUaeoCurHana (BUOEOMarHuTo-
¢oHOB, Bugeokamep v Apyron annapary-
pbl) K pa3vemy tuna SCART.

YnpasneHne TeneBn3opamMmn anCraHLn-
OHHOE C NomMowe nNynbLTos Ha MK nydax
Ofecrievenbl  GYHKUuMKM  “TeneTekcT”
u “kapp B kappe’

OCHOBHbIE TEXHUHECKUE XapaKTepucTun-
ku1. BeIxoaHas MOLWHOCTL KaHana 3ByKOBOIrQ
conposoxaexns — He mexee 4 BT; ouana-
30H BOCNPOU3BOANMbIX 3BYKOBLIX HACTOT —
150...10 000 Tu; MoLLHOCTb, NoTpebnaemas
oT ceTn, — He Honee 65 Br; rabaputel —
595x470*%480 MM; macca — He bonee 24 kr.

NEPBAA UC, COSOAHHASRA
no 0,08-MKM TEXHONOI'Mu

HanoMHUM, 4TO CerofHs CTaHOapPTHLIN
pa3mep anemenTos NC — 0,35 Mkm. Ha Ho-
BEMNX NPOW3BOACTBEHHLIX JNMHUAX W3ro-
TaBNUBAIOTCA NPOMbILLNEHHLIE MapTU MUK-
pocxem no 0.25-mkMm TexHonorum, a
Samsung BLINYCKaeT ONbITHLIE NapTUKY CXeM
namatn no 0, 18-MkMm TexHonorun. o npo-
rpamme Accoumauum nonyrnpoBOAHVIKOBON
NPOMBLILLIEHHOCTU NEPBLIE MUKPOCXEMbl C
Tononornyeckumu Hopmamu 0,08 mMkm
JIOMXHBI NosBUTLER He panee 2009 r. OnHa-
KO acnupaHTbl Texacckoro yHusepcurera
nog, pykoBoACTBOM A-pa paHTa YnnncoxHa
npeoponeny atot pybex no4tn Ha 12 ner
panblue. MHOro BpemeHu yluno Ha nony4e-
Hue $HOTOpe3ncTa, paccHNTaHHoOro Ha 4nu-
Hy BONHb! U3nyyeHus 193 HM (coBpeMeHHbie
pe3vctbl paboTalT Ha [ANVHE BONHbLI
248 HmM). H4T0Db! B3ATL 3TY BLICOTY, UCChedo-
Batensm novtpebosanocs 6onee Tpex net.

“IANEKTPOHUKA:
Hayka, Texnonorvsa, busuec”
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Kaxk mbl u obewjann 4Yntare-
nam, NOBToOpsieM yC/IOBUSI y4ac-
TUR B Hawel TpaguunoHHON Nno-
Tepee.

MpuHyunuansHoe ee oTnnine
OT BCeX NpenbigyLunx — 803MOX-
HOCTb y4yacrTus 8 HEeW He TOSNbKO
nognUcYnKkos, HO U BCeX Tex, KTo
rmokynaeTt XypHan (B KHWOCKax,
KHMXXHBLIX Mara3uHax, Ha paguno-
pbiHkax u T. A.). Apyroe ortnu-
yue — norepes b6yner nNposo-
ANTLCH ABa pasa s rogy (oTtpens-
HO Mo NonyroanamMm).

B xaxgom womMepe XypHana
Bbl TEeneps Haunpere KynoH gns
yuacTus 8 norepee. B maickom
HOoMepe BmecTe C KynoHom byger
nosTopHo (cm. “Paguo”, 1999,
Ne 3) nomeweHa anketa. Tor,
kro Habeper xoTa 6s1 NATL pas-
HbIX KYNMOHOB KaXm[oro nonyro-
Ans, 3aNO0NHAT OR[/HY aHKeTy
¥ cBOeBpeMeHNHO nNpUuwner unx
8 pefakuuio, CTaHeT yHaCcTHHUKOM
norepen.

Kynonbl # aHKkeTra Q[OJIKHbI
6bi1Th BLICNAHbI B penaKkynio xXyp-
Hana “Pagwno” He nNo o/HOMY,
a sce cpasy, KOMNNEeKTroMm, nocne
BbIXO[a MaliCKOro MAn NIOHLCKO-
ro, a Taxxe HoR6pbLCKOro unu ge-
xabpbCKOro HOMepPOoB XypHana.

Hossie npaBuna nposefeHUs
norepeu cogepxar OTBET Ha vac-
TO 3anasaemsivi Bonpoc: “MoxHo
Ny ydacTeoBartb 8 norepee, ecnu
noanuchiBaTsCR Ha Kksaprtan,
nonroga MM NoKynars XypHa
8. pe3HKNHONA npogaxe?” OTser

A

:i Ha mawe yvwactue B notepee

cnocob npuobperexus XypHana
He nosnuser.

Bax#Ho rnasHoe — 8bl NPOKON-
waere MobuUTL N YNTaTL CBOM
XypHan s genaere Bce BO3MOX-

Hoe, YyTOo6bl MMeTb NONHbLIA ero
KOMNJIeKT.
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HOBOCTHU OT

“"HEWLET -PACKARD”

BcemupHo M3secTHas komnanma “Hewleh-
Packard”, o6opot kotopoit 8 1998-m dunan-
coeom rogy cocraeun 47,1 munnuapna non-
nopos, B mapre oOuABUAG O NPEACTOsLLen
peopranuaaumu. I1a komnauus (8 1999 rony
en ucnonnsetca 60 net) Byper s Gnuxaiwee
BPEMS PA3AESeHa HO ABE He30-
BHUCUMBIX.

Ognra u3 nux Byaer 3aHu-
MOTLCA KOHTPONBHO-U3MEPU®
TensHum  0OOPYAOBAHUEM, Bt
KomnoHeHTamu, obopynosa- :
HUEM ANR XMMUHECKOTO aHaNU-
30 meauunHckum oBopyaoea-
uuem. Kpome TOro, oHQ CKOH-
UEHTPMPYET CBOW YCWUNMS HO
TOKMX CTPEMUTENLHO PO3BUBAO-
IOLLMXCS HONPABAEHUAX, KaK
KOMMYHUKOUMM W Buounccneno-
Bonusd. Hassawwe ans 3Tou
KOMNCOMMKM FIOKG HE onpejene-
HO, ¥ NOKQ OHQ YCNOBHO HA3HI-
saercs "MameputensHan Kom-
namma”,

Hpyras coxpaHut HO3BO-
rue “Hewlett-Packard” u 6y-
fieT HaueneHa Ha NPOW3BOACT-
BO KOMMNLIOTEPOB, Nepudepuit-
HbIX YCTPOWMCT8 K HUM U Ha 06-
pabotky uHdopmaumn. Oco-
Boe BHUmaHWe ByaeT yneneHo
FIOUCKY peLUEHUH, OPUBHTUPO-

HP Officelet

-

Tox smrasgsT anaaK3aropm cnexvpo ceprn ESA,
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HAna ywactus B norepee nano cofpars
mobsie NAThL #3 WeCTH KYNOHOB NepBoro nNo-
RYFOAMRA ¥ 3aNONHKTL HKETY, KOTOPas ony6-
NAKOBaNa B MapTOBCKOM 1 6yAeT NOBTOpEHa
B M3FCXOM HOMEPE XYpHana.

8OHHLIX HO MOCCOBOE POCNPOCTPAHEHUE
3MEKTPOHHbIX YCIyT.

Mpouecc  PO3RENEHUR  KOMMNOMUM
*Hewlett-Packard” mo e He3oBuCMMbIX NO
OUEHKOM CNEUMANUCTOB 3AUMET NPUMEPHO
onmH rof

“Bee B8 OpHOM” ans manoro 6u3sneca (mopens

Pro 1170C, cnpaea) — 370 WHTErPHPOBAH-

HME B OLNOM QNNOPOTe LEETHOM NPHHTEP, KONHPOBANS-
HOE YCTPOWCIBO M NNCHWETHBIN
HP Officelet Pro 1175C (cneBa) obecneumsaer ewe
N ORCHMHALHYIO CBE3b.

ckanep. Mopens

Tem spemeHem B Mockee B Bbl-

CTABOYHOM KOMMBIOTEPHOM LIEHTPE

. “CasenoBckui®, € KOTOPbIM HUTA-

Tenu XypHana MNO3HOKOMUNUCE

B NPOLLNOM €r0 HOMEpPEe, B MapTe

NPOLUNG BEICTABKA NPOAYKLM KOM-

nonuun “Hewlett-Packard”, na xoto-

9} pow Buu NPencTasneHs nasep-

HBIE W CTPYHHBLIE NMPWHTEPH, YCT-

pOICTBa "BCEe B OAHOM”", CKOHEPLL.

Ha npecc-kondepeHumm, cocToss-

Lencs Nepes OTKPHITUEM BBICTABKM,

HOQuANEHKWK OTAEna norpebutens-

ckmx ToBapos $upmut MNasen Kos-

> nos Tok o6wsCHUN BMOOP MecTa ee

nposeneHus; “Mut xOTum Ebite Briu-

xe K notpebuteno, xoTum, 4Tobs!

norpeburent nonyyan wwbopma-

LMIO O NPOAYKUMU  KOMMNOHWM

*Hewlett-Packard” eespe, roe o
nossnaerca”

B npengeepuu  BHICTABKM
“Ceazb—Ikcnokomm-99” komnamms “Hewlett-
Packard® obuvasuna B MOpTe HO NPECC-KOH-
depeHumy O NOABNEHUU HO POCCUMCKOM PhiH-
Ke HOBOW Cepkhy QHANM3ATOPOB CNEKTPQ,
OPUMEHTUPOBAHHEIX BO MHOFOM HO PELIeHWe
30A0H TENEKOMMYHUKOUMIM. 3Ta Cepws, nomy-
unswan Hassanue ESA, sBknouoer Bocemb
mopnerneit [Tpy U3 HUX = OTHOCWUTENEHO HENo-
pOrue), KOTOPHIE UMEKDT BEPXHME IPAHUUL OT
1,5 My po 26,5 Mu. OnHa v3 otnuunTensHelx
0coBEeHHOCTEN HOBOW cepun — BHCOKoe Bbic-
tponeiicrene (28 uamepenuit B mubyTy), uTO
NO3BONAET FOBOPUTL O HOBNIOREHUM CNEKTPA
fOYTH B pearnbHom maciTabe spemeni.

C passuiveM Tenesu3noHHOro Be-
waHna Ha OMB Bo3pacraer mHrepec
pagnonobureneil Kk aHTEHHaM 1 aHTeH-
HbIM yCcunuTenam 3TOro awanasoxa,
a Hanuuue B npogaxe pasHoobpasHon
3nemeHTHO Hasbl NO3BONRET paspa-
HaTbiBaTh AHTEHHbLIE YCUAUTENN O4EHb
MuHmnaTiopHeiMy. Kak npasvno, nx sbl-
NONHSIIOT HA Manowymsawmx dGunonsp-
HbIX, PEXe — Ha MNoNeBbix TPaH3UCTO-
pax. B HacTosuee Bpema crann 00-
CTYMHBIMU TAKXe WHTEerpanbHble MUK-
POCXEMBI, HA KOTOPbLIX MOXHO cobparb
CBEPXMUHUATIOPHLIE ManouwyMsawune
aHTeHHblie ycnnutenu JMB.

MpyMepoM MOXeT CRyXuTb MOHO-
NUTHAR apceHupg-rannuesas WHTer-
panbHaa Mukpocxema MGAB6563, Bbi-
nyckaemas bupmon HEWLETT-
PACKARD. Oxa npencraenser coboun
wupokononocHut CBY ycunurens
c nonocon pabounx vacrot ot 0,5 o
6 I'u.

OcCHOBHbIE NapamMmeTpbl MUKPOCXEMbI
KoaddpuumeHT ycuneums

(navactore 2,4Iy), p6 .....21.8
KoagoduumeHT wyma

(Hawactote 2,4 Tu), a6 ...... 1,6
Hanpsxenne nutanua, B . ......... 5
Notpebnsembiit TOK, MA . ......... 14
BuixogHaa MoOLHOCTb Npy

KoMnpeccun koadpdnureHTa

ycunenus Ha 1 pb, MBT

(6onee 0,3 B Ha Harpy3ke

conportvBnesneM 500m) ... .. 2

BuinyckaioT MUKpOCXemy B [ABYX
Kopnycax: SOT-143 u cBepxMuHua-
TiopHom SOT-363. CtoumMoCTb MUKPO-
cxemMbl B CBEPXMUHWNATIOPHOM KOpnyce
HUXE U paBHa HEeCKOALKUM pJonnapam
NpaBpa, B TAKOM WCNONHEHWY PABHO-
MepHLIN KO3IQPUUUEHT yCUNEeHna BO
BCeM uHTepBane pabounx 4acToT MUK-
pocxembl (0o 6 I'My) nony4ynts 3aTpya-
HUTE/IbHO, HO OJ18 @aHTEHHOro ycunure-
na OMB (pno 900 MI'y) ato u He Tpeby-
erca.

OcoBeHHOCTb MUKPOCXEeMbl — NO-
CTyrNAEHME NUTAIULErNrO HANPRXEHUR HA
Hee yepes BLIXOAHOU BbIBOA. JTO NO3-
BONSIET UCMNOMNL30BaTb €e B aHTEHHOM
ycuauTene ¢ nogasen HanpsxeHus nu-
TaHusa No BbIxogaHOMY kabenio 6e3 ka-
Knx-HUOyLb CNELMaNbHbIX CXEMHbIX pe-
LLIEHUN.

Ona nocrpoeHus Ha Takoh MUKPO-
cxeme ManolyMAWero aHTeHHO0 YCu-
nutens B 06wem cnyyae Tpebyerca Mu-
HuMyM gervanein. Ograko Takou nog-
X0L, NO MHEHUID asTopa, Hemnb3s CHWU-
Tarb NpasuvnbHLIM. 1eno B TOM, 4TO, Kak
n Bce Mukpocxemsl CBY ananasowa,
MGA86563 oueHb YyBCTBUTENbLHA K 3a-
psgaM CcraTuHeckoro 3nekTpuyecTsa,
neperpyskam nNo Bxogy v NpesbilleHnio
HanNPsXeHUs NUTanus. 3TO xapakTePHO
UMEHHO AN aHTEeHHbIX ycuautenen,
Nno3aToMy HeoOX0OVUMO MPUHATL MEPHI

Pazpaboraro
B naboparopnmn
xypHana 'PAONO"



AHTEHHbLIA YCWTIUTENb AMB
HA MUKPOCXEME

. HEYAEB, r. Kypck

Npennaraemsii ANK MNOBTOPEHNS paguonioburenamm aHTEeHHbIA
ycuanrens [eynmMeTposoro gnana3ona (21-ii — 69-u1 Tenesn3nNoH-
Hble KaHanbl) UMeeT o4eHb manbie pasmepbl 6narogaps ncnonbL30Ba-
HUIO MUHNATIOPHOH MUKPOCXeMbl. ITHM OH CYLUeCTBEHHO oTNIN4aEeTCR
OT paccCMOTPEHHbLIX paHee Ha CTpaHuyax XypHana.

oNs 3aWnThl MUKPOCXEMEl OT BPEeAHbLIX
$akTopos. Yeunurens npu 3TOM, KOHEY-
HO, HEMHOIO YCNOXHUTCS, HO 3aTO NO-
BLICUTCS HAAEXHOCTbL ero paboTwl.

NpuHuunuanbHas cxema ycunurens,
npeanaraemMoro asTopoM, naobpaxeHa
Ha puc. 1. Ha ero sxone yCTaHOBNEHb!
pvoob VD1, VD2, KoTopbie 3aluLuaiT
MUKPOCXEMY OT 3NeKTpuyeckux pasps-
[08 1 MOLLHBIX paanocurdanos. PunsTp
BY C2L1C3 c yacTtoTom cpe3a OKOono
450 MI'y nopasnset curHans ¢ Gonee
HU3KMMM HACTOTaMKU U TEM CaMbiM Tak-
Ke 3aWMuLaeT MUKPOCXEMY OT MOLLHBIX
HN3KO4aCTOTHbLIX CUrHanos. Beixog MUK-
pOCXEeMbl NOAKMOYEH HEMOCPEACTBEHHO
K Buixomy ycuhutens u kabento cHuxe-
HWA (KoHTakTHl X3, X4). Ains 3auinTel Bbl-
XOOHOW Lenu OT neperpyskn no Hanps-
XEHUIO WA OT HanpsXeHua oTpuua-
TensHON NONAPHOCTU Ha BbIXxOoAe Hepes
ppoccens L2 BKkAOYMEHb KOHAEHCATOP
C4 n crabunutpoH VD3. 3Tu Hebonbuine
YCNOXHEHUS ycunuTens nos3sonnnn
B 3HAYUTENbHON MEepe 3anTnTb MUKPO-
cXemy OT BO3AENCTBUA BPEAHbIX (HaxTo-
pos

Echn ycunurtenb nnaHupyertcR pas-
MecTUTh BOHMN3W aHTEHHbLI, TO NUTaTh
ero pekomenayevcs yepes kabens cHu-
weHus o1 cTabunn3npoBaHHOro NCTON-
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nHuka nutavma (9...15 B) obasarenbHo
yepe3 TOKOOTPaHMHMUBAOWMWIN pe3unc-
TOp, Kak 3TO MOKa3aHo Ha puc. 2.
MNpw pasmeleHnyt ycunanrens B6nn3n
Tenesusopa nniuv B ApyroM Mecre Xuno-
ro rnoMeuieHnsa HanpsxeHue nUuTaHus
nonaloT B COOTBETCTBUM CO CXEMOW HA
puc. 3.

Bce aetann ycwnutens MOXHO pas-
MEeCTUTb Ha NeyaTHOW nnare n3 AByCTO-
poHHero GponbrupoBaHHOro CTeKnoTeKk-
cronuta tonwmHon 1 MM 1 pasmepamu
5x(25...40) mM. 3CKnM3 NPOBOOHWUKOB
neyaTHow nnartel nNpegcrTasfieH  Ha
puc. 4, pasmeweHne 3NemMeHTos — Ha
puc. 5. OnHa n3 CTOPOH NnaTel ocTaBne-
Ha MeTannnM3upoBaHHOW W coeguHeHa
¢ oBwum NPOBOAOM APYFrOW CTOPOHbLI
donbron no kpakw nnartbl (nokasaHo
LITPUXOBOW NuHuen). BonblLMHCTBO Ae-
Taneit pasMeueHc ¢ OAHOW CTOPOHbI
nnatel, a anementhl L2, C4 n VD3 —
C ppyron u coeguHeHbl C OCTanbHbIMU
yepe3 oTBepcTue. BHewHun B1A obewnx
CTOPOH NNaThl NoKasaH Ha puc. 6.

B ycunurene moryT ObiTb NPUMEHEHD
manorabapuTHble KOHAEHCATOPLI AnfA
NOBEPXHOCTHOroc MOHTaxa K10-17,
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K10-42 wnn aHanornyHbie 3apybexHoro
npouwssoacTea. Katywka L1 conepxut
yeTbipe BuTKa, a L2 — 15 BUTKOB NpOBO-
na N3B-2 0,2, HaMOTaHHbIX HA ONpaBke
avamerpom 1,5 mm. KoHgeHcaTopbi C1
— C3 ycraHosneHsl Ha nnare “nexa’,
a C4 — "croq". K nocnegHemMy npunas-
Hbl BLiBOAL! cTaBunutpona VD3 wn ka-
Tywku L2.

Tak kak pa3mepsl NNatb U BCEX ane-
MEHTOB O4YeHb Marnbl, MOHTaX cnenyer
nposoAnTb cnabo pas3orpetbiM nasnb-
HUKOM, Xasfio KOTOPOro OCTPO 3aTOHEHO,
M XenarenbHo NerkonnaBkumM npunoemM.
NasnbHWK, NAATa N MOHTAXHUK OOJOKHE!
6LITh “3a3eMnensl” Ang Toro, 4Tobbl uc-
KNI0YUTL NOPHY MUKPOCXEMb! 3apaaamu
craTudeckoro anekrpuyectsa. Ecnu
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OKaXETCH, 4TO HMXHAS 4acToTa NpuHKU-
maemoro wuuntepsana 6Gyper Bbille
500 Mrlu, To cnegyeT yBennudnTb 4nCcno
BUTKOB KaTywku L1

MNocne MoHTaxa v Nposepku paborto-
cnocobHOCTU ycunutena BCce feTanu
AN NPOYHOCTU N 3alunThl OT BO30ENCT-
BUI OKpyXxawllen cpenbl NoKpPLIBaIOT
cnoem anokcuaHoro knes. fNpn ucnonk-
30BaHUU YCUIUTENS HA OTKPLITOM BO3-
oyxe eroc NoMelanT B 3aluTHbIN KOp-
nyc 8 Buge nnacTMaccoBOW TpYbKM
C BHYTPEHHUM OUAMETPOM S, BHEWHUM
avameTpoM 7...8 n anuHown 18...25 Mm.
Kopnyc ¢ Hebonswinm TpeHnem Haaesa-
0T HA nNAaTy TakK, 4TobObl OHW 3akpbiBan
petanu. Nocne 3TOro nNyCcroTbl BHYTPW
TpybkM akKypaTHO 3anuBalT 3Nnokcua-
HbIM KNeem, a 3aTeéMm BeCb ycunutenb,
KPOME MECT, K KOTOpLIM npunameaioT
kabenwn, NOKpPLIBAIOT CNOEM BNArocToun-
KOW Kpacku uwnu naxa.

Yeunurenb, cobpaHHbI No 3TOW cxe-
Me 1 Ha Takou nnare, obecneunsan ycu-
neHue 19...20 b npn HepaBHOMEPHOC-
™ koagpduunerHtTa nepegayn BO BCEM
aunanasoHe [AMB He 6onee 3 ab.

YcTaHOBUTb YCUAUTENb MOXHO B JtO-
6oM MecTe B pa3puiB kabenst CHUXeHUR
aHTeHHbl. Mpy 3TOM MecTa nankn n oT-
KpLIThle 4acTu kabens cnenyer HaaeXHo
32WUTUTL OT OKMCIIEHMA n nonanaHus
Bnaru BNarocTOMKO KPacKon nnu na-
KOM.

B zaknivyeHue cnegyer OTMeTuThb,
4yTo 06NacTL NPUMEHEHNR 3TON MUKPO-
CXEMbl HE OrpaHnYEeHa TONbKO PacCcMoT-
peHHEIM chyyaem. Ee MOXHO UCnonbL3o-
BaTb U B pAAE APYIUX KOHCTPYKUMIA. n
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10 CXEMOTEXHUKA BbIXOOHbIX
BUOEOYCWUJIUTEJIEU

BUAEOTEXHUKA

PAANO Ne4, 1999

B. BPbIJIOB, r. Mocksa

Haubonee wWWpPoOKo mcnonesyioT ¢op-
muposanme curHanos R, G, B s Buneo-
npouyeccopax (BM). Takve BN moxHO pas-
DeNUTbL Ha TPWU rpynnbkt B COOTBETCTBUMU
C NMPUMEHEHHLIM B HUX Cnocobom perynu-
poBku HanaHca 6enoro: py4HbIM, aeTomMaru-
YECKUM, MUKPOKOHTRONNEPHBIM. CxemMoTex-
Huka BY ona Bl kaxaon rpynnsl pasnnyHa.

B [1] npennoxeH Heckonbko Gonee
CNOXHbIY BapuaHT BY ana YIIUMUT Ha ce-
Mu TpaHauctopax. OCHOBHOE ero otnuuve
oT moayna M2-4-1 — noCTpoerne BLIXOA-
HOIO Kackaga no Cxeme C akTMBHOU Harpy3s-
koW. Kackan cobpaH Ha AByx TPaH3NCTopax
KT940A, nepsbii U3 KOTOPbIX — yCUnutenb
Knacca AB, a BTOPOW — 3MUITTEPHBI NOBTO-
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putenb. Onncaxve cneundukn pabotel Ta-
koro BY wmeeTtca B [1, 5).

MpeumylecTea BY ¢ aktmBHOM Harpys-
Ko nepen BY ¢ pe3avcTopHOW Harpy3kou
3aKII0NAI0TCH B YMEHbWeEHUN BABOE (C 4 no
2 BT) notpebnsiemoin MOLLLHOCTU N HENUHEN -
HbIX UCKAXEHWA, B BO3MOXHOCTU NOBLILLE-
HUSi HOMWHANOB PE3UCTOPOB B LIENSAX KON-
nexTopoB. Tak KaK BbIXOAHOW CUrHan cHuMma-
€TCHl C 3BMUTTEPHOrO NOBTOPUTENSA, yNPOLLA-
€TCA NOCTPOEeHUE uenen koppexkummn A4X.

Ha puc. 5 npeacrasnexHa NpUHUUnuaUib-
Hasa cxema BY, ncnonb3yemoro B Tenesunso-
pe 3YCUT ¢ moaynem usetrHoctn MU-2. On
npeacrasnsier coboyn ycunutens ¢ akKtmue-
HOW Harpyakoin. Peaucrop R3 npumereH
ans nepenayn Hanpsbkenns OOC B npepsa-
pUTENBHBIA YCUAUTENb CUrHana (B Hawuem
cnydae — kaHana R), Haxopsuwmics B Bl
DA1. OOC obecne4mBaeT CHUXEHUE Henn-
HeuHocTu yeunutenst po 6 %. Uens R8CI
xoppexTmpyeT A4X B 061aCTN BbICOKUX Yac-

DA} Vr! TOT. Ctabunutpok VD2 cAyXnUT NCTOHHNKOM
TDAZ5IO(NIT4A%S5) | KT9404 o6pa3uosoro Hanpsbkexus (MOH), Heobxo-
P IoumMoro ana evkcaumm pabosen To4km BY.
Boixod R ad 58 NN Perynupoeka BEY peavictopom R npu-
’ 0 Re BOOMT K YCTAHOBKE HYXHOrO YPOBHS rawue-
"Vl 55 HYIS1 B BLIXOOHOM CUrHane, NocTynaioLLeM n3
mukpocxemul DA1 Ha 6asy TtpaHaucropa
Bxod 000 B EL VT1. Perynuposka pa3maxa curHana pe3wc-
RIG 470 %—l R Topom R7 obecneunBaer ycraHoBKY KO-
7 —=) dvuvenTa nepegayn BY, nveobxoonmoro
paswax R |2 ! | 17 E] dontens sepoenk nng nonyverus BBB. Peanctop R10 8 BY(G)
v - 1 BY(B) umeet HoMuHan 1 kOm.
Pasmax R _ g VickaXeHust CUrHanoB B Teneew3opax
— — _ S 3YCUT 3nauntensHo HuXke, Yem 8 YJINUT
Boixod & g 68 BY(6) & L § v YNUMUT. B kanane sipkoCTv OHY paBHbl 15
Bxg0 008 G < %, B TpaKTe UBETHOCTY — 8 %, B Uenom —
Pagmax § —1 < 22 %. BY tenesw3opa 3YCUT ¢ apyrviMw
+6,8 8 _ - _ MOAYNSMU LBETHOCTU OTNNHAIOTCS OT NOKa-
- _ - B 3aHHbIX HA pUC. 5 B OCHOBHOM HOMUHAIAMK
Beixot B VWO 1168 BY(B) y neranei.
Bxpd 000 B ’7’ Jlns NONHOTBLI ONUCaHUA Takoro Bapmad-
Pasmax B —4' Ta BY ykaxem, 4to B [ 1] paccMoTpeHa cxema
_ _ N KomnnemeHTapHoro BY, cobpanHoro Ha
} ” — 178 TpaK3ucTopax BF469, BF470, ona pabotel
Puc. 5 2 4,022 mx Yiz KCI68A B B N N B .
PaccmoTpum BHauane BY ans BN  finoma. wusecrong | B9 (R - *200F .
C py4Ho#t perynuposkoit 6anavca 6eno- & R% 1A
ro. Hausem ¢ Tenesunsopa YNUMUT. 2% K vre
Ha nnarte BOC aTtoro annapara ycraHoene- - - $UA
HbI TPY Moaynst M2-4-1, kaxabivi U3 KOTO- Kpoce-nnama b 68 V7! K’:‘;y 15k |
PbIX CNYXUT BY 0AHOrO M3 OCHOBHBIX LIBE- menebusops —— KT404 Ik
TOB, COBPaHHLIM MO CXEME C peaucTueHon 1Al TIABI6Z %1 100 : ‘
Harpyskoil. Kaxgbit BY copepxvt natb Forkod R I < ¥ ) Vi RS 68K
Tpan3ucTopos. Cxema u pabota moayns £ R 2%k I/ #H45226 |
onucakbl 8 [3]. letanu, CBs3aHHLIE C pery- : Ypobens
nvposexkon Bananca 6enoro, pasMmeweHbl ) , YepHoed K
Ha nnate BOC. Mo cpaBHeHWIO C TeNeBn3o- K7 Jx l
pamun YINUT perynuposka s YIMTUMUT cra- LR.
Na NpoLLe: oHa UMEET TONLKO WeCTb TOYEK £z 68 RE 41K )
HACTPOWKW (3TO XapakKTepHO U 0NN APYrux , I __Il
BY paccmartprvisaemoi rpynnbt). : | - - B 2
Bmecte ¢ Tem kOHCTpykuus BY 3Tmx [ Ryrn - - 2
TeNeBU30POB OKasanaCb O4eHb CNOXHOW: Bood 12 Ri\_%ﬂ}ﬁ kIg 334 — b3 (6) £ > <!
oHu copepxar 6onbise 100 pevanen, 4TO ul 7] %ﬁ = 3
gasoe Gonbwe, yem B YSINUT, u HamHoro U posmox 6 - - :
6onbloe, yuem B ntobom M3 paccmarpusae- ' _ , = - -
Mbix panee BY. HenvHenHocTs gemMogayns- g K12 100 RI3_ 3,3 A , 59(8) B
TOpOB B TpakTe UBETHOCTW OcTanach Ha Boxag B > ’ ] o
ypoere YJINUT, a B ycunutensix usetopas- _ _ kis 910
HOCTHbIX CUrHanoB so3pocna po 14 %. Uc- pazmax B .
kaxeHusi B BY 1 TPAKTE APKOCTV YMEHBLLIN- ! I +12 8
nuck po 8 %. CymMmapHas HENUHENHOCTb L3 68 = (%
cHU3unacs 4o 42 %. VT7 KT31074 la 07 MK
Npoponxexne. Havano cm. &8 “Pagu ¥, 1999, N2 Puc. 6 - ~ B _ N _




c BN TDA2530. On xapakTepu3yeTca Manbl-
MU (4 %) HENMMHENHBLIMU UCKAXKEHWAMW, HN3-
ko noTtpebnsemoinr MowHocTeio (0.5 BT),
HO U y3kOi (4,8 ML) NONCCON NPONYCKaHVis
BLIXOAHBLIX CUrHanos ¢ 60/bLLINM Pa3MaxoMm.
Monoca NporyckaHust BeIXOQHOrO curHana
manoro paamaxa pocruraet 7 My,

Mo Gonee NPOCTOW MPUHLIMMNAIBHON
cxeme, n30BpaxeHHon Ha puc. 6, nocTpoe-
Hbl BY Tenesusopa SNEKTPOH—TKS70 [6].
Onu cOBpaHbl TaKxXe Mo Cxeme C aKTMBHOW
Harpy3komn, Ho B oTinuve ot BY no cxeme Ha
puc. 5, curnan OOC nopaetcsiHe Ha BlN, aHa
Gasy TpaHaucTopa VT 1 BY. UaMeHeHbl Takxe
BI/IIOHEHWE PE3UCTOPOB PEryNnpoBKu pas-
Maxa U nogada pvkCUpPoBaHHOro HanpshHxe-
HUS Ha AMUTTEPH! TPaH3UCTOPoB. B kavecT-
e MOH ucnonb3oBaH TPAH3UCTOPIIbIA Y3€)
BMECTO cTabunurpoHa, umeiouiero 6onb-
woe avddeperumanbHoe ConpoTnBneHne,
Bbi3bIBAIOLLEE U3MEHEHVE HAaNPsHKeHna CTa-
HUNM3aumn NP N3MEHEHVU TOKa HarpPy3Ki.
Yepes penmtens R15R16 mporekaer 10K,
Ha NopsinoK 6onbLWi Toka Ha3bl TPaH3NCTOo-
pa V17, noatomy Hanpsxervws Ha ero 6ase
WU 3MUTTEPE MPAKTUYECKN HEe W3MEHSIOTCA
npu koneBaHusx Toka yepes BY. MocTpoe-
Hue NOH paznuuxbix BY npaktuiecku uaoeH-
TUYHO U OTIMHaeTCsH NMvllb 3HAYEHUEM Bbl-
XOQHOro HANPSXXeHust 1 HoMUHanamn pesu-
CTOpOB AeNUTenNs.

BbLIXOOHOE HanpskeHue NPUHUMAETCH
PaBHbIM HAMNPSOKEHNIO B PEXUME HEPHOro
(yka3aHO B CNpaBo4HUKax) Ha BbIBOAAX BI1,
C KOTOPbIX CHYMAIOTCH BLIXOAHbIE CUrHanbl
R, G, B. CooTgercreyloLME 3HaYeHUst Ans
mukpocxem TDA2530 1 TDAB362 ykasaHbl
Ha p1c. 5 n 6. Npu 3TOM AONYCTUMO OTKNO-
Henue po 0,5 B, nOCkoNbKy OKOHYaTeNbHas
yCTaHoBK2 pabouein Touku Kaxaoro BY
obecneumBaeTcst NOACTPOEYHBIM PE3nCTO-
pOM YPOBHS “I€PHOrO B MpoLiecce perynu-
poeku BEY. OHa npeaycmMoTperHa no sceMm
nyyam. BBB nyua R orcytcTeyer.

B uenu 6a3bl AEpPBOro TpaW3aucropa
Kaxn0ro BY BkNO4EHO HECKONLKO Pe3ncTo-
pos. Nepebii U3 HUX, Hanpymep, R1 B BY(R)
pasmelueH B6nu3n BN v npeporspauiaeTt
ero paboty HenocpeOCTBEHHO HA €MKOCTb
MOKTaXa v kabens, coeguusiowiero BN c BY.
3710 6naroTBOPHO CkasbiBaeTCsA Ha nonoce
nponyckaHus BY.

Cnepyet OTMETUTb, YTO Ha8 3TOM N BCEX
NOCneayIolUuX pUCYHKaxX nokasawxo, 4To BY
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pa3sMeLLIEH YXe He B MOy E UBETHOCTU, @ Ha
OTOEnbHOM rnnare, HageBaemon Ha LLOKOMb
kmHeckona. MpubnuxeHne BY Kk eMkOCTHOW
Harpyske — karogam KMHeckona yny|nno
ux AYX 1 paclnpuio NONOCY NPOMYCKaHA.

Ha pwc. 7 nokasasa npuHuunuanbHas
cxema BY tenesu3opa TVT2594 [7]. Bax-
Helwmm oTnnuuem or BY no cxemam Ha
puc. 5 1 6 MOXHO CHUTATh NCNONL30BaHNE
yCUNUTENs C Pe3NCTOPHOW HArpy3kow, Co-
6paHHOro Ha BoICOKOBOILTHOM LUMPOKONO-
nocHom Tpawxauctope BF871S. Ero xapak-
TEPUCTUKU Takne Xe, Kak 1 y ynomsiHyToro

U R — - .
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yxe Tpanauctopa 2SC2271D v paccmar-
pusaembix nanee BF869, 2BC4714RL2,
2SC3063RL, 2SC3271N. Kpome TOro, ecnm
8 BY ro cxeme Ha puvc. 6 nutaniue ¢ MOH no-
[aHO HA 3MmuUTTEep Tpanauctopa BY, a uenb
perynvpoBK1 YpOBHst wepHOro beina noa-
K/iHoueHa k ero 6a3e, 1o B BY no puc. 7 oHu
nomenanvck mectamin. Peauctop RS cozna-
et uent OOC. Uenb C1R11 obecneunBaer
BY koppexunio AHX, avoa VD1 zauwmwaer
TpaH3aucTop OT nonaaawmns Ha ero 6asy Ha-
npsbkeHns, Npesbitsaollero 12 B. YposeHb
YEpPHOro perynupyloT B kaxaom BY, paamax
curHanos — Tonebko B BY(G) n BY(B).

Nepeinpem k BY pna BN ¢ asromaru-
yeckoir ycraHoesxon BbY (ee HasbiBalOT
cucremon ABB). OHM LUIMPOKO NPUMEHEHb!
B TENEBN30pax 4eTsepToro ¥ NOCNEeAyLLMX
NOKONEHWIA, XOTH MHorue hupmbl (Hanpw-
mep SONY) npoaonxatoT U ceroaHsa ncnonb-
3ogark BY ¢ pyuHoi perynuposkon banaHca
6enoro naxe B CambiX COBPEMEHHbIX N3ae-
AKX MacCOBOIO NPOM3BOACTBA, MOTVUBUPYS
3TO BbLICOKOW CTabWNBLHOCTBLIO MapaMeTpoB
MpUMEHAEMbIX KWHECKONOB.

Cuctema ABB B kaxa0M nonykappe v3-
mepser temHosuie Toku 300N kuHeckona
1 KOPPEKTVIPYET YPOBHW rauleHust CUrHanos
R, G, B Ha Bbixopax Bl ¢ uensto cosmel.e-
HUA TOYEK MOAYNALUMOHHBLIX XapakTepucTUK
30M, cooTBETCTBYIOWMX TOKY Ny4ad, paBHO-
my 10 mkA. CneposatentHo, bbY ycranas-
NMMBAETCA He AN MOMEHTa NONHOro rawle-
HUR ny4en, a B Touke, rae A0M ewe HEMHOro
NPUYOTKPBITEL. CHMTaeTes, YTo 3TOT Crnocob
perynupoeku BBY B maccoson annaparype
[aeT NPakTUHECKy Takon Xe pes3ynstart, HTo
Y py4Has perymposka.

11
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BUAEOTEXHUKA

PALINO N4, 1999

DyHKUMOHMpOBaHve cuctemul ABE no-
npobHo onucano B8 [1, 5]. Orpanvunmcs
yKazaHuUeM Ha TO, HTO NATHUKUN TON cucTe-
Mbl HaxoasTes B BY, a ynpasnsiowme nx pa-
6oroun ycrpoiictea — B BIN. Cnenyer takxe
OTMETUTb, 4To cucTtema Abb cnoxHee onn-
CaHHOW paHee CUCTeMbl py4dHON perynu-
poBku, HO 6onee adpdekTeHa banaHc He-
Noro ycraHasnueaeTCcs 3a OOUH LMK, TOr-
Aa kak 8 BY ¢ py4Hou perynnposkoi tpeby-
€TCst HECKOJIbKO Pa3s NoOBTOPUTL HACTPOWKY
BBY v BBB gna poctuxenus 6Ganalca Ha
BCEX YPOBHAX ApkocTU. MNpu ncnonb3osa-
Huu cucrtembl ABB BBY yctaHasnuaercs
aBTOMaTUYECKUN U HYXHO NuiLLIb NOOKOPPEK -
TupoBaTe BBb pesucrtopamun uUameHeHust
pa3maxa curHana. B BY Ttakoro tuna umcno
TOYEK PEerynupoBku COKPALLEHO [0 ABYX,
TaK KaK Pe3ncCTOpbl YCTAHOBKU YPOBHS Yep-
HOrO He HyXHbl. 3T BY peann3oBaHbl Ha
TPAH3UCTOPAX U MUKPOCXEMAX.

Ha puc. 8 nzobpaxeHa npyHuMnmans-
Hast cxema BY renesu3opa IJIEKTPOH—
TKS50. C He3HaunTenbHbIMN M3MEHEHURMIA
Takve BY npumerneHnl B annaparvax JJ1E-
KTPOH—TUS503, OPU30OH—TUS507, PY-
BUH—TLI402/5143, NMOPU30OHT—CTV501/
525/601. 3mn BY paccmorpeHnl 8 [6].
Mo NOCTPOEHUIO KONNEKTOPHbLIX Lenen
TpaHaucTopos, uenern OOC u nogaun 06-
Pa3uoOBOro HAMPSHKEHWUS OHW HE OTANNAIOT-
cq ot BY C py4HOn perynuposkon Hanaxca
6enoro. OCHOBHOE OTAMYME — 3TO Hanuume
Aatunkos cuctemst ABB. B BY(R) apatunkom
cnyxar TpaH3ncTop VT3 un namepurentHbliia
pe3auctop R7. HoMuhasnbl nameputenbHbiX
pe3ncTopoB B kaxaom BY Beibupalor Tak,
4YTOObl COOTHOLLEHWE TOKOB TPEeX Ay4en Kn-
HECKona npyv nepefadYe MamMepuTenbHbiX
nmvnynscoe obecnesunsano bb4Y. Metoauka
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RI9C3VD3R8 obecneunsaer nepepady wi-
MepuTenbHbix Umnynscoe B BlN. Pe3ncropel
perynupoBku pasmaxa CUrHasoB noakmio-
YyeHol k B aHanornyHo Tomy, kak 310 coena-
HO B Tenesu3opax 3YCUT (cm. puc. 5).
Mpumep nocrTpoexus BY Ha mukpocxe-
Max npeacrasneH Ha cxeme puc. 9. Takue
BY npuMmeneHnl B Tenesunsope [OPU-
30HT—CTV-655 [6]. OHun cobpaHbl Ha Mn-
kpocxemax TDA6101Q — MOUHBIX BLICOKO-
BOSILTHLIX LWMPOKONONOCKLIX QY. Mx npe-
MMYLLECTBOM MOXHO HA3BaTb Manyild pac-

Mx pacyera umeerca B [1]. Lenb ceunsaemyio MOUIHOCTL — OHU HE HYXDAKT-
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cs B rennooresopnax. B rakux BY ncnons3o-
BaHbl PE3UCTOPLI C MOLLHOCTLIO pacceaHus
He 6onee 0,5 BT, torna kak B BY Ha TpaH3n-
cropax HeobxoanMbl Pe3NCTOPLI C MOLHO-
CTbiO paccesHuna 2...5 Br. HaaHaueHve BbI-
BOA0B MUKDOCXEMB! NMOKA3aHO Ha PUCYHKE
1 nosicHenun He Tpebyet. BBE perynupyior
B BY(G) v BY(B). BaxH0O OTMETUTb, 4TO MU~
KPOCXEeMY MOXHO NPUMEHUTL U NPW PYYHOMN
perynuposke BbY, ecnu He yctanaenusarb
namepurensHole pesncrtopul R6, R7, R11,
R12, kak aTo cpenaHo B [8], unun, Kak peko-
MengoeaHo B (9], coeauHuTs BLIBOOLI S
BCEX TPEX MUKPOCXEM BMECTe U MoAKNIo-
YUTb Yepe3 Pe3ucTop COoNPOTUBNEeHUEeM
100 kOm k obwemy nposoay.

CywiecTBylOT U TpexKaHa/lbHblE WUHTer-
pansHbie BY. 3rvo MUNKPOCXEMbI
TEAS101A/W ¢ ABB 1 TDA6103Q ¢ py4+oi
perynupoekon BBY. MpuHumnuanoHaa cxe-
Ma BKJIKOYEHWA nepeoin 13 HUX Byaer nokasa-
Ha panswe, a sropou — usobpaxeHa Ha
puc. 10, oHa paccmotpena B [9]. Cxema
O4EeHb NPOCTa ¥ AONONHUTENLHLIX NOACHE-
HUA He Tpebyer. ina HopmansHoin paboTl
MUKPOCXeMa HyXaeTcs 8 HeOONbLIOM Ten-
NOOTBOAE: paccensaemMast MOLLHOCTb A0CTU-
raer 5 Br. O6pa3yosoe HanpsixeHue nony4e-
HO 13 HanpsixeHws 185 B Ha penntene R2R1.
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(" CEKPETHI PEMOHTA OT IPO®ECCMOHANIOB )

KAK BOATU B CEPBUCHOE
MEHIO TEJIEBU3O0OPA

M. PSI3AHOB, r. Mocksa

Npononxas 3aTPOHYTYI0 B NPOW/IOM
HOMEpEe TeMY, XO4eTCH OCTAHOBUTHLCA Ha
OOHOM O4YeHb MWHTEPECHOM, Ha MOMH
B3rnsa, Bonpoce: 3a4yeM Boobuie npo-
M3BoaAUTENSM TENEBU3OPOB TaK CyecT-
BEHHO YC/IOXHATL cBOoW mopenn? Heno
8 TOM, 4yTO, AobGasnAR Maccy UHTennex-
TyanbHbiX BO3MOXHOCTEW B HOBbiE MOAE-
nvm u cnocobeTeys TeM CaMbiM NPOABU-
XEHWIO TOBApOB HA PbiHKaXx, Nnpon3Boau-
Tenu BbiFOAHO NCNONb3YIT ABYXNPOBOL-
HyI0 WuHy ynpasnenus [°C.

Bo-nepBbix, UEeHbl HA MUKponpouec-
copbl NPY COBPEMEHHOM OTNAXEHHOM
NPOU3BOACTBE 3HAYUTENLHO Yynanu.
CnocoBCTBYET UX CHUXEHWUIO U TOT akT,
4TO MHOrue 3aBofbl, npouvussoasuive
aneMeHTHyo 633y, HaxoOATCA B CTpaHaX
Tperbero mupa. A orcioga — paeluesas
pabouas cwna, HanoOrn CyuwecrseHHo
MeHble unu soobuie nx nonHoe OTcyT-
cTene. Bo-BTOpbIX, Ha NpPeaAnpuUATUARX
3aMeTHO COKpPaTUNOCb 4MCNo paboumnx
MECT B uexax, rae paHble 3aHnmanucb
HAaCTPOWKON Tenesn3opoB NO MCNbITa-
tensHou Tabnuue. Bmecto uexa HacTt-
pOWKM Tenepb UMEETCA KOMHaTa C nep-
COHANbHbIM KOMMLIOTEPOM U ONepaTto-
pOM, KOTOpPbIA 3aHumaerca “NpolunBe-
Koi" (NporpamMMuMpoBaHuUeM) MUKpo-
CXeM NaMATW CTPOro onpegeneHHown
nporpammMomn.

OnHako 30eCb BO3HUKAIOT HOBbLIE, XO-
9 U Hebonbwwue npobnembl. Beab Hu-
KOraa N HUKOMY He yaaBanocCh npousse-
CTW NApTUIO 3NEeMERTOB (Hanpumep, pe-
3UCTOPOB WAN KOHAEHCATOPOB) C CO-
BEpWEHHO OAMHAKOBLIMW MNapameTpa-
MW. ITO Xe KacaeTCs U INEKTPOHHO-Ny-
yeBbIX TPYOOK — KMHECKOMOB. YCTaHo-
BWB B PA3HbIE TENEBN30PLI OAHY U TY Xe
MWUKPOCXEMY, MOXHO NOMY4YUTb COBEp-
WeHHO pa3Hoe KavecTso. B peadynerarte
NpUXOOUTCA BXOOUTb B CEPBUCHbLIN pe-
XWM FrOoTOBOrO TENesn3opa v noacrpan-
Batb ero. B cBA3n ¢ 3atum yauenaer
Gonbwoe pasHoobpasve cnocobos
BXOXOEHUR B Hero. Xo4yercs npuasarb
npoussoauTenein NpuinTn K sceoduiemy
craHaapTy NO BXOXAEHWUIO B CEPBUCHOE
MEHIO (perynupoBku BeOb COBEPWEHHO
OLOUHAKOBb!).

BRANDT, FERGUSON, NORD-
MENDE, SABA, TELEFUNKEN,
THOMSON. CHASSIS—ICC9, npouec-
cop — ST9093 wnu ST92T93J9B1.
[ns BXOXAEHUA B CEPBUCHOE MEHIo, UC-
nonL3ys NynbT, NEPEeBOLART TeneBn30p
B AEXYPHLIA peXnm 1 BLIKNKYAIKT TEne-
BU30p CETEBLIM BhIKNKUaTenem. 3artem,
HaXaB Ha CUHIOK KHONKY VT, BKAKOHAIKT
CHOBA CETEeBOW BbIKNKO4YATENb U NOBTOP-
HO HaXWUMaIOT Ha KHonky VT. B pe3ynbra-
Te nosieasiercs Tabn. 1 wnn Tabn. 2 coort-

fpoganxenne.
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BETCTBEHHO NpUMEHEeHHbLIM npouec-

gain, PSL — Pal vertical Slope, PVS —
Pal Vertical Shift, PVA — Pal Vertical
Amplitude, PHS — Pal Horizontal Shift,
NSL — NTSC vertical Slope, NVS —
NTSC Vertical Shift, NVA — NTSC
Vertical Amplitude, NHS NTSC
Horizontal Shift.

HaaxaueHue 6uToB Oonuun K nx n3me-
HeHve npu ycraHoeke Ganitos OPTION,

copam. Cnefyetr umeTb B BuAy, HTO

BXOO B CepBMCHbIlU"I pPexvMm BO3MOXeH

Wb npu OTCYTCTBMXM CUrHasioB Ha

BbiIBOgax—Bxonax pasvema SCART.

Jns BbIXOQA U3 pPexwuma AoCcTaroyHo

HaxaTb Ha kHonky STAND-BY.

MAGNAVOX. Ona Bxoaa B MEHIO

HaXMUTE Ha NynbTe CNeARYIoLLYIO KOM-

6MHaU.MlO KHOMOK® IIOUI. “6“. nzn' 1-'511‘

“g" “6". Kananb 6yayT nepekniovaTb-

cs1. Mocne 3Toro HaxXnuMatoT Ha KHOMKY

MENU mn Tenesm3op BOngeT B cepBuc-

HuI pexum. ObpaTnte BHUMaHWe: Ta-

Kou cnocod npuMeHUmM TONbLKO B MO-

genax *SOME* MAGNAVOX. Y10o6b

COXpaHNTL BBEAEHHbIE WM3MEHEHWSH

(3amMeHbl), HaXMUTE Ha Tenesnsope

kHonky POWER.

PHILIPS:25PT400/42,

25PT410A/42, 28PT400A/42,

28PT450A/42. CHASSIS—GR2.2AA;

npoueccop — TMP47C1637. OnsA

gxoaaB CepBMCHbIﬁ pexxvuM 3aMblKaloT

KOHTakTel M33 n M34 (service) u, Ha-

»umasi Ha kHonky INSTALL Ha nuue-

BOW NaHesnwn, BKAIOYAOT CEeTEeBOWU Bbl-

Knovarenb. Ha skpade A0NXHO No-

aBuTbca coobuwenve SER. [lna BbIxO-

na n3 pexuma HeobxoauMo HaxaTb

OPTION2, VCR OPTION noka3saHu!
B Tabn. 3—5 COOTBETCTBEHHO.

Tabnuua 3

BIT ITEM 0 1

7 TTX NO TTX TTX

6 TTX SYSTEM LIST FIRST | FLOF FIRST

5 CONTRAST 90 100

4 TUNER QUANTTITY |1 2

3 TUNER KINDS 2889 0889

2 SYSTEM L NO YES

1 SYSTEM D/K NO YES

0 SYSTEM | NO YES
Tabnuua 4

BIT ITEM 0 1

7 NOT USED - —

6 NOT USED — —

5 POWER ON AFT ONCE TWICE

4 PDC NO YES

3 VPS NO YES

2 3,58 X-TAL NO YES

1 VIDEQO PLUS NO YES

¢} SHOWVIEW NO YES
Tabnuuya 5

BIT_ITEM 0 1

7 NOT USED —_ —

6 NOT USED — —

5 NOT USED — —

4 HEAD 2-HEAD 4-HEAD

3 SP/P SP-ONLY SP/LP

2 SECAM N/A POSSIBLE

1 MESECAM N/A POSSIBLE

0 NTSCS3,58 N/A POSSIBLE

Ha kHonky STANDBY B atux mopensix
TakXe €CTb CepBUCHOE MEHIO. AKTUBU-
3UpyeTcs OHO HaxaTuvem Ha KHOMKY
VOL"+", a 3aTem v BTOPON KHONkW P"+".
Bo BTOpOM BapuaHTe 3Ha4yeHns ycTaHo-
BOK 3anOMMHAIOTCH cpa3ly. [ina nepexo-
03 B TOCTUHWYHBIA PEXUM BKNIOYAKT Te-
nesn3op Ha kaHan 38 v 0AHOBPEMEHHO
HaXUMaT Ha kHonku VOL'-", P"-" Ha
NVYUEeBOW NaHenu.

HITACHI: C2578FS, C2589FS,
CMT2578. CHASSIS—V1. [Ons Bxoaa
B CEPBUCHbLIK PEXUM HA NepeaHen NnaHe-
N TeNeBnU30pa HaXuUMalT Ha KHOMNKY
TV/VIDEO un, ynepxwvsasa ee, BKIKO4aOT

Teneswn3op.
SAMSUNG-monwobnokmn
TVP3350, TVP5050, TV5350.

CHASSIS—SCV11A,B. Bxon — STAND-
BY,P.STD, MENU,SLEEP,POWER ON. lNo-
che Bx00a B CepPBUCHbLIN PEXUM Ha 3Kpa-
He nosienferca wmeHw: Adjustment,
Option byte, Reset.

Cokpauwerus, NpUMEHAEeMbIE B PeXu-
Me Adjustment: AGC — Auto Gain
Control, SBT — Sub Bright, SCT — Sub
Contrast, SCR — Sub Color, STT — Sub
Tint, PDL — Pal Delay, NDL — NTSC
Delay, RG — Red Cutoff, GC — Green
Cutoff, BC — Blue Cutoff, RG — Red-
Green drive gain, BG — Blue-Green drive

Tabnuua 1
SET-UP | VIDEO | GEOM
xxx 123456789 Configuration

Tabnuua 2
SET-UP | VIDEO | GEOM
TX92 NM Configuration

SAMSUNG — CK5038 ZR/TBWCX.
CHASSIS — SCT11B. lns Bxona 8 cep-
BUCHHIA PEXNM HAXNMAIOT CNeaytouyio
KoMBMHaAUMID KHONOK Ha fAynbTe:
STAND-BY, P.STD, HELP, SLEEP, POWER
ON. Boixon n3 menio — STATUS. Kpome
TOro, Nog NaHensbio Nynbra HaxoaAuTCs
ckpbitaa kHonka HIDDEN, c nomowebio
KOTOPO¥ MOXHO BXOAUTb N BLIXOAWUTb N3
MEHIO.

SAMSUNG — CS7272 PTR/BWX.
CHASSIS—SCT 51A Bxopa B MeHI0 obec-
neuynsBaeT cneqywwass nocneposarenb-
HocTb komaHa: PICTURE OFF, SLEEP,
P.STD, MUTE, PICTURE ON.

SAMSUNG: CK6202, CK7202.
CHASSIS — SCT12B CepsuchHun pe-
XM BbLI3LIBAIOT, HAXAB B cnepywouien
nOoCNenoBaTenbHOCTYU KHONKWU Nynbra:
STAND-BY, PSTD, HELP, SLEEP, POWER
ON. Buixoa — kHonka HIDDEN wvnan STA-
TUS.

SAMSUNG: CS721, CS723.
Ana Bxofa nooyepenHO HaxwuMmalTt
kHonku Ha nynbre: PICTURE OFF, SLEEP,
P.STD, MUTE, PICTURE ON. lepewmelle-
HVWe Kypcopa kHonkn CHANNEL
n VOLUME.

3A0 “Ueunrp “Opbura-Cepauc”
TEeXHOTOProBbiit ueHTp -15.
Mockea,

Antydbesckoe wocce, 60.
PeMOHT paguoannaparyphbi:
Ten. 902-41-01; 902-41-74,
www. chat.ru/~vidak

(Mpogo - n. negyer)
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12 DKOJIOrMYHbIN TEJIEBU3OP

BUOEOTEXHUKA

PAJUO Ne4, 1999

b. XOXJ10B, r. Mocksa

O Bpene ponroro npebbiBaHNA y 3KPaHOB TENEBU3OPOB ¥ MOHM-
TOPOB KOMNbIOTEPOB HANWCaHo [OBONLHO MHOro. O Heobxoaumoc-
™™ cOOMORaTh 3NIeMEHTAPHbIE NPABNUNA NOJIb30BaHNS ITUMMN IN1E€K-
TPOHHLIMMWN 3aNNaparamMuy, NO3BONAIOLME YMEHbLLINTL BpPEAHOE BITA-
AHUEe Ha OPraHnN3M 4HesioBeKa, TakXe rosopuniocs ¥ NUCanochb He
pas. A Henb38 N NPEeBpPaTNTb, CKAXeEM, TENIeBU30PbI B YCTPOUCT-
Ba, suipabarbiBaroyme nosne3sHbie oTpuUaresibHbIe a3pOoOnoOHLl Ha-
nopnobue uzsecrroi “Jhiocrpsl Yuxesckoro”? Asrop nybnnkyemo-
ro Marepuasna — KpynHbifi cneynanucrt B obsactn renesvaeHns,
umeHHo 06 3TOM u Bener peys. OH NPe[noXunsn N3MeHNTb crnocob
NUTaHWA KUHECKONA, KOTOPLIN NPy 3TOM Npespawjaercs B “reHe-
parop” orpuyarenbHsix aspononoB. 1o ero npennoxeHnio yxe
nony4YeHa NPpMoOpHUTETHAA CnpaBKa Ha nsobperexHue.

lUnpokoe pacnpocTpaHeHue uBeT-
HbIX TENEBU30OPOB WU, OCOBEHHO, KOM-
nbOTEPOB NOPOAMNO HoByilo obnacrb
TexXHuUKW, KoTopasa HaueneHa Ha 6opb-
6y CO BCSKOro pona BpeAHbIMU U3ny-
YeHURMU 3KpPaHoB KuKeckonos. [lo-
ABUNUCL, HAnpumep, AO0pPOrocTof-
wue GUNeTpel U Apyrue npucnocob-
NeHnst AN MOHUTOPOB KOMMLIDTEPOB.
OpHako 06bLEKTUBHLIE N3MEPEHURA NO-
Ka3bIBaloOT, HTO CKOMb HMOYLb CyulecT-
BEHHbIe 3NEKTPOMArHUTHLIE uanyye-
HWA C 3KpaHa LUBETHOro KMHeckona He
PErucTpupyroTCsl, NOCKONbLKY €ro ma-
Cka BbiNnonHaeT QYHKLUUKN 3KpaHnpy-
ulero ycTponcrsa.

NpuunHbl BPEQHOr0 BO3OENCTBUS
MOHNTOPA W TENEBM3opa Ha ux Nofb-
3oBarenen copepweHHo niHbie. Npex-
ne Bcero, 3To — camoe o0buiyHOe
yromnexwne rna3. Ecnu, Hanpumep,
N0 MHOTy 4acoB NoApsn, pa ewe
¢ 6nnU3Koro paccrTosHusi, scMmarTpu-
BarbCA B Menkue aetanu naobpaxe-
HUA Ha 3KpaHe KoMnbioTepa, 3peHue
yxyaulaercs, nporpeccupyer 6nmso-
PYKOCTb WU BO3MOXHb! Aaxe BHYTpU-
rNa3Hble KPOBOUINUSAHUA.

KpanHe HeygavyeH u cam npuHuun
NOCTPOEHUA CYLIECTBYIOLLNX MOHUTO-
POB U TENEBN30POB, B KOTOPLIX MUHY-
COBbIA BbLIBOO, BLICOKOBONBLTHOMO WUC-
TOYHWKA HANPAXEHUS COEAUHEH C Ka-
TOOHbIM Y3N1OM KnHeckona n ¢ obwum
nposoaoM annaparta, a MiocOoBbLIn
BbIBOO — CO BTOPbLIM aHOAOM U U30-
nvposaH oOT kopnyca. Bbicokun no-
Tesuwan Ka aHofe KVMHeckona cosna-
€T HaBeAeHHLIK 3apAa Ha NOBEPXHOC-
™ ero nobosoro crekna. Jlerawwan
B OKpyXawuem Bo3ayxe Nbinb, a BMe-
cre c Hel BakTeprn n MUKpockKkonuye-
cKkue rpnbku npuUTAruBalOTCH K 3KpaHy
KMHeckona (no3ToOmMy Tak 4acvto npu-
XOOUTCA ero NpoTUparb). HacTe NLINK,
OBUXYLLENCH K 3KkpaHy, nepexsaruiBa-
eT NoNb3oBaTenb, BObiXan €€, 4TO Bbi-
3bIBAET pa3suTrie acTMul 1 pyrux ne-
roulbix 3abonesaHuin. BHewHrun co-
enHeHHbn ¢ obwuM NPOBOOOM 3K-
paH TONbKO NOBLILWAET rpPagueHT ro-
TeHunana sbnuaun nobosoro crekna,
¥ NOLCOC NbINW YBENNYNBAETCH.

Bbicoku# rpaaveHdT norexduyuana
cyuwecTsyer v BHYTPW Kopnyca tene-
BM30pa wnn MoHutopa. Noa ero Bos-
AencTBMeEM MOnexkynbl BO3ayxa UOHU-
aupyorca. OTpuuartenchHbie  WNOHbL!

NPUTArMBaNTCA K aHOny KvHeckona
N HEeUTPanuaylwiCAa, a nonoxurenb-
Hble — BbIXOORT M3 KOpnyca u nogte-
NEHHO 3aNONHAKT BCE NOMeuleHue.
BpenHoe pencrBue nNONOXUTENbHbLIX
a’3pOnNOHOB HA YEN0BEYECKW opra-
HW3M n H6naroTBOpHOE OTpuULaTENb-
HbiX packpbin eule A. J1. Hnxesckunn.
CnepoBaTtenbHo, TENEBU3OP U MOHU-
TOP KOMMbIOTEPA NPeacraBnsiioT Co-
601 MOUHbLIE NCTOYHWUKU BPEAHbIX a3~

POVNOHOB.
Yka3aHHble HEAOCTAaTKU MOXHO YyC-
TPAHWUTb OTHOCUTENbHO MNPOCTLIM

cnocobom. MMasHan HOBW3HA NPeLNo-
XEHWA 3aKNI0HAETCA B TOM, YTO Y Bbi-
COKOBONBLTHOMO0 UCTOYHNKA Hanpnxe-
HUA ¢ oBwnM NPOBOAOM COEAUHAIOT
HE MUHYCOBbLIN BLIBOA, @ NNMOCOBLINA.
NoaoknueHne BTOPOro aHoua KUHe-
ckona Kk obuemMy NnpoBoay ucknioyaer
NOKBAEHNE HABENEHHOro 3apsafa Ha
noboBOM CTeKne, a 3Ha4YUT, ycTpaHs-
€T U noacacuiBaHue nuoinn. BbiCOkUi
orpuuaTesnibHb noTeHuuwan Ha Ka-
TOAHOM Y3fe HeTpannuayeT NPpUTARru-
BAWWECH K HEeMy NONOXUTENbHbIE
noHul. OTpulaTenbHbie NOHLL, Ha060-
pOT, OTTANKUBAKTCH OT HEro n Bbixo-
AT N3 OTBEPCTUW Kopnyca B nome-
ueHue

CnenosaTtenbHo, TeneBn3op unmn
MOHUTOP KOMNbIOTEPA NpespaulaeTcs
B reHepaTop oTpuuaTenbHbiX a3POn0-
HoB. Bo3Hukawuwmum notok obecnevn-
BaeT HacCblUleHne BO3[yxa B KOMHATe
oTpruatenbHbLIMKU MOHAMU 1N NOrno-
LWEeHNEe NONOXUTENbKLIX UOHOB, B TOM
yucne 1 Tex, KoTopoie co3nakT apy-
rue 6bITOBLIE YCTPOWCTBA.

Mpakrnueckas peannaauyust Takoro
3KONOru4Yeckn 4YucToro Bugeonpoc-
MOTPOBOIr0 YyCTPOUCTBA OTHOCUTENb-
HO NpocTa. [AnsA 3T0ro nepeaennisaT
CTpPOYHbIA TpaHCcdOpMaTop, a Buaeo-
ycunutenu, pacnonoxexHxule Ha nna-
Te KWHeckKkona wn Haxogswwecs nop
BLICOKUM OTPMLATENbHBIM Hanpsaxe-
HUemM, COeaAuHAINT C BUAEOTPaKTOM
Tenesu3opa N MOHMTOPA KOMMLIKO-
Tepa yYepes n3onupyloulee yCTpoucT-
BO, HArNpumep, ONTO3NEKTPOHHLIE Y3-
nul ¢ rnbknmu cseroBopgamu. Hanps-
xeHue ¢$OKYyCUPOBKWU KnHeckKona,
a TakxXxe Hanpaxesue anst nuTaHua Bn-
peoycunurenen nony4aioT 0Obl4HbIM
cnocobom, T. €. BuINpPAMAEHUEM UM-
NynLCOB CTPOYHOW Pas3BepTKH. |

KoHBeprep (kpome BXOAHOro BON-
HOBOAA) BLINOJIHEH HA NEYaTHOW nnare
(puc. 2) n3 gByxXCTOPOHHEro ¢ponbrn-
poBaxHoro ¢roponnacrta OGAD4 ton-
wvHon 1 mmMm. PacnonoxeHue npoBoa-
HWKOB U 3MIeMEeHTOB H3 Nnarve rnokasa-
HO Ha pwuc. 3.

HaBecHbie 3neMeHTHl pacnonoxe-
Hbli CO CTOPOHbLI NE4YaTHbIX NPOBOAHU-
k0B, dponbra o6paTHON CTOPOHbLI Naa-
Thl UCNONbL30OBaHa B KauyecrTee obulen
LWNHBLI N(UTaKusa. BaxHo, 4Tobbl BCE Ae-
TAnn MMesiu BO3MOXHO MUHUMASIBHYIO
OJIMHY BLIBOOOB; OHW AONXHbLI ObITh YC-
TaHOBNEHbI HENOCpPEeACTBEHHO Hanau-
KOW Ha NpoBoaHVKU. [1na coeanHeHus
NPOBOAHMKOB OBLIEN IWUHBI NUTAHUA,
KOTOPLIE PAcNONOXeEHb! CO CTOPOHLI
petaneu, ¢ donbrov obpatHoOt CTOPO-
Hbl MNaTel, B HEN NPOCBEPNUBAKDT PAA
MeTannn3nposaHHbIX OTBEPCTUNA.

B koHBEepTepe ucnonb3osaHbl pe-
auctopsl Tuna P1-12 ¢ MOUHOCTLIO
paccesaHua 0,125 Br. BoaMOXHO npwu-
MEeHeHUue pe3ncTopos 3TOro TUNna
c mowHocTsio 0,062 BT n peancropos
P1-8 ¢ mouwHocTbio 0,125 w 0,25 Br.

B HW3KOYACTOTHLIX LENAX U uensx
NMTaHWA NPUMEHEHbLl KOHLEeHCaTOoph
Tuna K10-478. Koungencavopwr C9,
Cl12 n C13 — K10-42. KonpgeHcarTopbl
B BbICOKOYACTOTHbIX UENfAX, eMKOCTb
KOTOPpbIX Ha cxeme He ykasaHha (C5 —
C8, C15, C17, C22, C24), BbiNONHEHb!
“nevyartHbiM” cnocobomMm — KUX EMKOCTb
obpasyercs obknagkamMu cneuywvann-
HOW POpPMbl NEYATHON AOPOXKN U 06-
wew wuHel NuTaHns ¢ Marepuanom
nnaTtbl B Kavectee aunanekrpuka. Bul-
COKOYACTOTHLIW pa3dbem XW1 tuna
F-75 (wmelOoTCs B npogaxe Ha paguo-
pbuiHkax cTtpaH CHIN).

Tpan3nucTopbl, auoaHble cbopku
U mMmukpocxembl — oupmbl Hewlett-
Packard (CLUA). B kauecTee VT4 pony-
CTUMO WCNONb30BAaTL TPaH3UCTOPLI
ATM324A-2 u AN325A-2, TpaH3ncTopbi
VT1-VT3 3amMeHuMbl aHaNOrv4HbiMu
npoussoacrtea ¢upm Siemens, NEC,
Philips nnu AMN330A-2 u 3I1343A-2,
npaspa, B8 nocnegHem crnyyae He-
CKONbKO YBEAWYUTCH KO3DPUUMEeHT
wyma koHBeprtepa. Auoanyio cbopky
HSMS2802 (VD1) MOXHO 3aMEHUTL
nsyma apuopamun KAS14A vnu KOS512A,
a cbopky HSMS8202 (VD2) — pnsyms
anonamu KA120A mnn KA120AP. Bme-
CTO mukpocxemHoro crabunusaropa
78L05 nopovnayTt KP142EHSA,
KP1157EHS01, KP1157EHS502.
Mpwu 3amene pe3oHatopa ZQ1 cnepyeTr
ucnonb3dosate TCBH-10.

Ona noaKNioYeHA NOrpPy>XHbiX 30H-
poB (3oHg 1 1 30HL 2) Kk 3arBOpam
Tpans3ucTopos VT 1, VT2 8 nnarax npo-
ceBepneHbl OTBepcTUs aAuamMerpom 2
MM, @ ponebra ¢ HMXHEeW CTOPOHLI Nna-
Tbl yaaneHa BOKPyr OTBEPCTUIA B paan-
yce 2 MM OT LIeHTPa yCTaHOBKU. 30HAL
dunkCupyroTCca B OTBEPCTUAX KOpnyca
(pnc. 4, Bna A-A) proponnacToBbIiMMU
BTYNKAMWU auamMeTpoMm 4 v ANUHOWN
3,5 mm.

Pe3oHatop ZQ1 npukneeH Kk nnarve
TOlIKUM CROEM KNed, NPpUroTosneHHo-
ro U3 oprcrekna, pacTBOPEHHOro
B AMXNOp3TaHe.

Oxomvanne. Havam cm. 8 “Paano”, 1999, Ne 3



KOHBEPTEP CTB

B. XYK, r. MuHCK

MoHTax 3nemMeHTOB Ha nnarvy Bbl-
NONHAIOT HU3KOBONbTHLIM NAANLHUKOM
C 3a3eMfieHHbIM XanoMm npunoem ma-
pok MOCK 50-18 nnn NOW.

MonHOCTLIO M3FrOTOBNEHHYID NNarty
C YCT@HOBNEHHBLIMUN H3 HEW 3NeMEHTaMW
nomeuwanT B nuTon nnu ppe3eposBaH-
Hblh Kopnyc (cMm. puc. 4), aBTop wuc-
nofib30Ban rOTOBbLIA OT aHANOMMYHOro
nspenusa oupmbl Microelectronics Inc.
Kopnyc w3roroBneH n3 cnnasoB anio-
MUHUS (CUNYMUH, DIOPANKOMUHWA 1 Ap.)
M 3aKpbIT CBEpXY KPbIWKOW (puc. 5),
NPUBUHYEHHOW K KOPNYCY BUHTamMu M2.
Kpulwka ¢dpe3epoBaHHas wunu nutas
obecneynBaeT paspeneHne nnartol Ha
oTrceku un npeporepauiaer obpasosa-
HUEe napas3nTHbix 0OpaTHBIX CBA3EW
WU npocayMeaHwe curHana rerepoauvHa
Ha Bxoa ycunutens CBY.

Mpn wW3roToBNeHUW KOHBepTepa
B nOBUTENLCKUX YCNOBUAX MOXHO WUC-
nonNL30BaTh yNnpouwleHHbIN BapUaHT KOp-
nyca. Ana 3T0ro Ha TOKAPHOM CTaHke

HeobB6xo0aMMO NO puc. 4 BLITOUUTL dna-
HeLl C BONHOBOAOM M3 NATyHN U HA HEro
Hanaste Kopob pnst KpenneHus naarol,
COrHYTbLIN U3 NNCTOBOW NatyHn. Kpbllwky
Taxxe W3aroTaBnueawT u3a NUCTOBOW na-
TYHM U B HEOOXOAVMBIX MECTax Hanaun-
BalOT Ha Hee nNeperopoakwn ana paspe-
nexnns kopoba Ha oTcekn.

Ons npepoTepauwieHus BoO3DyxageHus
napas3nTHbix konebaHunin B oTCEKaX KOH-
BepTepa K BHYTPEHHEN CTOPOHE Kpbilu-
KN B yka3aHHbIXx Ha pmc. 5 mecTax (3a-
WTPUXOBAHHLIE Y4ACTKW) MpUKNEeHbl
KYCKW PE3UHbl TONWNHON 3 MM C HaHe-
CEHHbIM Ha HUX NOrnoWaKruiMM CNoem
13 cMeck nopowka kapbornaLHOro Xxe-
nesa, CMeWaHHoOro ¢ kneem BOD
B kpbllKe HanpoTue Topua NOBEpPxHOC-
TW pe3oHaropa NpocBepneHo oTsep-
cTue (Ha puCyHKe He nokKasaHo, 3TO Me-
CTO YTOYHSIOT rNocne ycraHOBKW pe3o-
HaTtopa) u Hape3aHa pe3sba M5 ana na-
TYHHOrO perynamposoqyroro BuHTa. OH
obecneunBaeT NOACTPONKY HaCTOThl re-

TepoanHa NyTeM uaMeHeHus paccrosn-
HUA MexXay BUHTOM (KOpRycoM) u pes3o-
waropom ZQ1. Mpun yoanesnn BuHTa OT
peaoHaTopa 4acrtora revepoauvHa
ymMeHblaercsa, a npu npubnuxenun —
ysenuuneaetcsi. loaToMy nepepn HacrT-
POVIKOWM KOHBEpPTepa peryivupoBOHHLIN
BUHT AOMKeH ObiTb BBUHYEH Nullb Ha
HECKOMbKO NEPBbIX HUTOK pPe3bOhl.

Ana repmermsayun  KoHBepTepa
NpeaycMOTPEHbI BTOPas Kpbilika n pe-
3MHOBAR NPOKNAaAKa, yNnoXeHHan B cne-
uuanbHelA Na3 B KOpnNyce xoHseprepa
(cm. pumc. 4). BonrosoaHbit ¢dnaHey
KOHBEpTepa noacoeanHAaeTCca K ¢GnaH-
uy obnyyarens, yctaHOBNEeHHOro B ¢po-
KYCe aHTEHHbl C MNOMOULbLID 4YeTbipex
suHToB M4. lNepMmeTusaumns BonHOs0Aa
ocyuecTsnseTcs nyreM ycTaHOBKU pe-
3MHOBOK NpoKnaakun B na3 ¢naHua
koHseprepa n GToPONNacToBON NaeH-
kun tonwmnHon 10...20 mkm — Mexay
dnanuammu Yeprexu obnysarenen ans
npamModoKyCHON U OPCeTHON AHTEHH
npusenexbl Ha puc. 6 n puc. 7 cooTeeT-
CTBEHHO.

HacTtponka koHseprTepa OoCyuecTB-
nsieTca 8 cnegywuweil nocnegosartenb-
HocTn. K pasdvemy XW1 noakno4aeTcs
perynupyembin  UCTO4HHWUK  MUTHUSA
+10...20 B ¢ BbIXOOHLIM TOKOM HE Me-
Hee 100 MA. YcTaHaBnvBanT Hanpaxe-
Hue nuraHna +13 B v BONLTMETPOM U3~
MEPRIOT HaNPAXEHUN Ha BbIBOAAX TPaH-
3UCTOPOB N MUKPOCxeM. Vx 3Ha4eHus
DONMXHBI OTANYATLCA OT YKa3aHHbLIX Ha
cxeme He 6onee 4em Ha 10 %, B Npo-
TUBHOM CHy4Yae 3aMeHsIIoT Heucrnpas-
HbIW anemeHT. [lanee, yBennunwsas Ha-
npsixeHue nurakus no +18 B, ybexaa-
IOTCA, 4TO KOMNapaTop nepexkniYuncs
M Ha cToke TpaH3ucrtopa VT2 nosewu-
nocb Hanpaxeuwne +1.5 B, a Ha cToke
Tpan3uctopa VT1 HanpsixeHue cTtano

Puc. 2 PABHO HYNIO.
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Y106Ll NpoBepuTts Hanuune CBY Ha-
npsiXxeHnss Ha BbIXOAE reTepoavHa,
K BepxHemy (No cxeme) BbiBOOY pe3uncro-
pa R12 nogknoo4atdT MUIINBONBTMETD
CBY (noponper v MUNNUBONBLTMETP,
onucaHHulA B8 xypHane “Papwo”, 1995,
Ne 9, c. 40) w ybexgaiorcs B HaNUuUun
CBY konebanuit. TOHHO U3MEpUTL amn-
nuTyay Nagatouien BONHbl OT rertepojinHa
He NpeacTaBnNsaeTcs BO3MOXHbIM, HO €c-
NN NOKas3aHva MUWINMBOJILTMETPA nexar
g npenenax 10...70 mMB, rerepoauH pa-
6oraer.

Mopknouas MUANMBOILTMETP NOCTO-
SIHHOIO TOKa K NeBOM No cxeme odknanke
koHaeHcaropa C23, npoeepanT Hanu4ue
B 3TOM TOUKE YCTpPOACTBE HEeBOoNbLIOro
NOCTOAHHOro Hanpsixewns (2...10 mB).
310 cBuperenscTeyer o paborocnocob-
HocTun BanaHCHOro cMecuTenst (uaeanbHo
noanobpartb napy amoaos n c6anaHcnpo-
BaTb MOCT NPAKTU4ECKU HEBO3MOXHO).

Mochne 3Toro KOHBEpTEp 3akpbiBatoT
Nepson KPLILWKOW 1 NOAKNOYAIOT K 06ny-
yaTenuw aHTeHHbl C OAHOW CTOPOHbI
N K TIOHepy — c ppyroi. MepecTponkoin
TIOHEPa HAX0AAT OAWH N3 NPUHUMAEMbIX
kaHanos. PerynnpoBO4YHbLIM BUHTOM YC-
TaHaBNMBAIOT TOYHOE 3HAYEeHUe 4acToTbl
rerepoavna 10 Iy +1 Mlu, cpasHuean
NONYYEHHYI0 4acTOTy C U3BECTHOW 4ac-
TOTOW paHHOro Kanana. 3aTtem KOHBep-
TEp 3aKpbIBAIOT BTOPOI KPbLILWUKOW U rep-
METU3UPYIOT. |



ABTOMOBWJ1bHbIE MATHUTOJIbI

A. LLIUXATOB, r. MockBa

CrarTbs, npepnaraemas BauwieMy BHUMAHNIO, NPOARO/IKAET LK
ny6nukaymsi nog obwmm HassaHnem “3ByK B asromobune”, oTkpsl-
Thitf HALWUM NMOCTOSSHHbIM asTopom A. LLinxaTroBbiM BO BTOPOM HOME-
pe xypHana “Paguo”.

B 3TOM uMKJIe NNaHNPYeTCA PpaCCMOTPETh OCHOBHbIE 0COBEHHOC-
™ ¥ cneunduky pPannonpPUeMHbIX TPAKTOB U JIEHTOIPOTSXHbLIX Me-
XaHU3MOB COBPEMEHHbIX aBTOMarnHnuTOJl, uX yCUIINTeJIbHO-KOMMYTa-
UUOHHBLIX y3n08, 6/710KOB PErynMpoBOK N aKyCTUHECKUX CHUCTEM.
Bonswoe sHuUMaHne 6yner yaeneHo npobnemam onTuMansHoOro 8bi-
6opa KOMNOHEHTOB, pa3MeLweHns annaparypbl 8 asromobune, rex-
HONIOrMYECKUM NpuemMam CTaH[apTHOro U OPUrnHaNbHOro MOHTaxa
aKyCTHYECKMUX CUCTEM, [OCTHUXEHMNIO BbICOKOKa4eCTBeHHOro 3sy4a-
HUSI KOMNNEeKca.

Crarbu 6yayT nosne3Hs! T€M, KTO MHTEPEeCyeTcsi BblCOKOKavYecT-
BeHMbIM 38YKOBOCNpOM3BEREHNEM, MOOUT fesnaTe BCe CBOUMM pyka-
MM, 3aHNM3ETCH PEMOHTOM, TEXHNYECKNM 06CnyXunBaHneM n pery-
NUPOBKOH aBToMOobuAbLHONM pagnoannaparypsi. C nnavom ux nybnu-

Kaumii MOXHO O3HaKOMUTBCA Ha Hawwem caiite B8 MHTepHeTe.
Asrop crarei A. LLInxaros n3sBecTeH Kak ofAnNH U3 aKTUBHbIX y4acT-

HUKOB NONynsipHONA
www. auto.ru.

xoHdepeHunn

“ABTO3BYK” Ha canrte

BoinyckHuk MATU, ox Bbi6pan cBoum xo66u 3BYKOTEXHUKY . U re-
neps paspabarsiBaeT COOGCTBEHHbBIE KOHCTPYKUNM, YB/I€1E€HHO pabo-
Taer MHag COBEPLEHCTBOBAHNEM TEeXMUKN 3BYKOBOCNpPON3BE[EHUA
8 cBoem asTomobune, 6bi1 yvacTHMKOM npoxoguswux 8 1998 r.
8 Mockse nepsbix COPEBHOBAHWN NO aBTO3BYKY -

HEMHOIoO UCTOPUM

Cenyac yxe TpyaHO yCTaHOBUTL, KOMY
NEPBOMY NPULLNA B ronoBy MbiCNb 06be-
JAVHUTbL 2aBTOMOOUNBHBINM NPUEMHUK C Mar-
HuTOpOHOM. Jlaxe npu Hanuuvu cetu
CTaHUWIA pagMoBELLaHNst YOOBNEeTBOpUTL
My3bikanbHblE BKYCbl BCEX Chyliareneu
HEeBO3MOXHO, U NONbLITKN MCNONL30BaKUS
marHutodoHa B asTromobune npeanpurn-
Manucbh fasHO. [paxkruyeckas peanusa-
uus 3TOM MOEN cTana BO3MOXHON C NOAB-
NEeHWEM Pas3nUuHbIX BapuaHioB MarHWTo-
¢oHHOWN KacceTbl, ynpowawuwmx sogure-
110 1 CAYLIATENSM MaHUMyNaunn ¢ Markn-
todoHOM. KOHKypUpOBasuIve mMexay co-
601 Ha pbiHKE AOMalIHEN ayanoTexXHWKW
KOMNaKT-KacceTa, npennoxerHas ¢up-
mon Philips B 1964 r., n Tak Ha3bisaeMas
EL-xacceTa, Heckonuko 6onbLLero pasme-
pa, npoaonxuny 60puby 1 Ha pbiHKe asTo-
marnuton. B EL-xaccere ucnonb3oBanachb
CTaHaapTHaA ANs 38yKO3anucit MarHUTHasn
nenHTa tWnpuHoW 6,25 MM (Kak B Katyuwey-
HBbIX MarHnTogoHax), CKOpoCTb €€ [BNXe-
Hust Takke Gbina  “karyweyHon” — 9,53
cMm/c. Hecmotps Ha Bonee BbiCOkve Tex-
HUYeckue napameTpol, Co BpeMeHseM 3107
cTanpapt norepnen nonHoe nopaxe-
HWe — O\ Maccosoro noTpeburena ma-
nule rabapuUThl KOMNAKT-KacceTbl Nepese-
CUNU ee HeaoCTaTKU, NO3ITOMY K CepegyvHe
70-x ropos ElL-kaccerbl NONHOCTBIO Bbl-
wnm n3 ynorpebnenus. 3tomy cnocobeT-
BOBaNO N ObICTpoE ynydwieHwe KavecTea
MarHUTHbIX NEHT, roONOBOK, Aa U CamMux
KaACCeTHbIX MarHUTOGMOHOB.

MosBMBLUAACA HECKONBLKO MO3Xe KapT-
pUaX-KacceTa B paBHOM cTenexn obasana
CBOUM POXAEHUEM asToMobunio 1 mMog-
HOW B Ty nopy xsaapacgoxum (asTomobuns
6naropapa onpeaeneHHoMy pacnonoxe-
HUIO Cnywarenen OTHOCUTENbHO aKkycTu-

4yeckon cucremb! crnocobcreosan NONbIT-
Kam BHeppeHus keaapapOHNYECKOoro 3By-
KoBOCrnpou3seaeHus). B kapTpnax-kac-
cere, npeaHasHavaswencs, npexane sce-
ro, ANR PacnpocTpaHEHUA roTOBLIX KBan-
padOHUHECKUX  (Y4eTHIPEXAOPOXEUHbIX)
¢doHOrpamMm, TaKxe ncnoneL3osanacsh wu-
poOKanR MarHWTHas NeHTa, Ho 0CO6eHHOCTL
kaccetbl 6bina He B 3TOM. PynoH neHtbl
6bin 6EeCKOHEYHbIM — NEHTAa BITArMBanach
13 cepeavHbl pyNnoHa w HamarbiBanacob Ha
HEro CHapyXm, ¥ nepemorka He 6uina npe-
AycMoTpeHa. ITO ka4yecTBo NpenoaHocu-
At B TOT MOMEHT KaK AONONKUTESbHbLIN
dakrTop 6€30nNacHOCTH — BOOAUTENIO yXe
HE HYXHO OTBNEekaTbCsi OT ynpasneHus.
Kcratu, B HEKOTOPbLIX CTpaHax BOAUTENO
3anpeLlaeTcs ynpaensaTe MarHATONOW BO
BpeMst IBUXEHWA, 4TO B HEMANOWN CTENeKn
cnocofBcreoBano MNOABNEHUKD OPraHoB
OUCTAHUMOHHOIO yrnpasneHus, MoHTupye-
Mbix Ha pyne. K coxaneHunto, KOHCTPYKLNA
KapTpUOX-KacCeTbl oKka3anach He COBCEM
ypayHoin. HeCMOTPRA Ha Manylo ANUHY NeH-
Thl (25 MeTpoB), OHa HEepPeaKo 3anyTuiBa-
nacb, He NOMOrnNo u eBeaexHne rpapuTo-
soi1 cmazkn. Moatomy k xkoruy 70-x rogos
NpPOV3BOACTBO annapaTypul C KapTPUAX-
kacceTon 6b1n0 NnpekpaweHo.

B CCCP aBTOMarHuTonbl NOABUINCDH
eLue B Hawane 70-x ropos. NepeoHauanbHO
370 66N NpUBE3EHHLIE U3-3a pyBexa aK-
3eMNAspLI, PaCCYUTaHHbIE rnasHbIM 06pa-
30M HA WCNONBL30BAHME KOMNAKT-KACCET,
HO BMECTE C MHOCTPaHHbIMW aBTomobuna-
MU K HaM MHOrpa nonagany annaparb apy-
rux TMnoB. Mepsbin OTEYECTBEHHLIN aBTO-
MOBUNBHBIA NPOUTPLIBaTENb KOMNAKT-KAac-
cer (ewe He martutona) “OnexTpox-501"
nosieuncs B 1976 r. u cpasy cran “xurom
ce30Ha”. KoOHCTpYKuua ero He otanyanach
ocoboii OPUrMHanNbLHOCTLIO, HO OKa3anach
yOUBUTENBHO HAAEXHOW, a cama Mogenb

crana peakon OONroXuTenbHuuenh u npe-
Teprnena HecKoNnbko MOAEepPHU3aunii.
B koHue 80-x — wayane 90-x rr. ero paxe
npoaaesany B snae Habopa y3nos ana ca-
MOCTOATENLHOW COOPKN.

OcHoBHBIE PYHKLMU U KOHCTPYKTUBHbIE
peweHns BONbWNKHCTBA aBTOMArHUTON
NPUMEPHO OAWHAKOBLI, @ CXEMOTEexXHWKa
AOCTATOUHO TPaAUUMOHHA. HO KOMMOHOB-
Ka annaparoB NpoLwNa 4epe3 HeCKONbKOo
artanos. [lepsoHavanbHasn KOMMNOHOBKA
nepenHen naHenu, yHacneooBaHHas oT
aBTOMOBUNBHOrO paguonprveMHuka (ase
PY4KM O Kpasm, Wwkana B ueHTpe), 6uina
NPOAVKTOBAHA KOHCTPYKUWeW WTaTHOro
nocanoyYHoro Mecra B asromobune n no-
CTaATO4HO AOAro caepxueana paspabor-
yuko8. Pa3mecTutb AONONHUTESNIbHBLIE Op-
ralbl YNpaeneHnA Ha ManeHLKON rnaHenun
COBCEM HEenpocTo, NO3TOMY LIWPOKOe
pacnpocTpaHeHne Nony4nnn COOCHsIe pe-
rynsitopsl. O6bINHO nesbiMU perynatopa-
MU perynmpoBanu rpomxocTtb, 6anawc
v tembp BY, a npaebiMn NPOM3BOAVNNIN HA~
CTPOWKY NPUEMHUKa N Nepeknioyany ama-
na3oHbl NpuemHnka. [na apyrux opraHos
ynpaseneHus mMecra NpakTu4ecku He ocra-
Banochb.

B cambix Nepsbix MarHUTONax KacceTty
yCTaHaBNMBanu B KaCCETONPUEMHUK NieH-
To Brnepea (nopobuast KOMAOHOBKA CO-
xpaHunacb 8 annaparax OTeqYeCTBeHHOro
NPOM3B0OACTEA N NOKBbIHE), HO OYEHb CKOPO
noseunucek JIMM, B KkOTOpbiE Kaccery
BCTABASIAN Y3KOA CTOPOHOW, 4TO NO3BONN-
NO HA C3KOHOMNEHHOM MECTEe Pa3MecTuTb
DONONHUTENbHLIE OpraHlbl ynpaBneHus.
OpHako KOHCTPYKUMSt ocTasanacb BHeWHe
CUMMETPUYHOW, 3 KpenneHne MarHntonbl
g agToMobBuNe No-npexHemMy Npon3soan-
NOCb C NOMOLWLIO raeK Ha OCsX Perynaro-
poB. B KOHEYHOM UTOre NPOM3BOAUTENN
asTomMobunen n aBToMoOGUNBLHON paguo-
annapaTtypsl BbipaboTann Hexun CTax-
DApT, onpepensiowmini yCTaHOBOYHbIE ra-
6apuThl MarHuTONbl U COEOVHUTENbHLIE
pa3mepsl. 3TO NO3BONWMNO BBECTY YHUPN-
unposaHHbie coepunnTenu ISO gha noa-
KAOYEHUS MarHuTonbl K 60pToBON Cetu
asTomMobuna, npuMeHaeMble BCeMN eBpo-
nenckumu npoudsoautenamu. Cnepyo-
LWMM LLIAroM CTan 0Tkas OT CUMMeTpuK nNe-
peaHein naxenu, 4To NO3BONUNO YNYHLINTL
2ProHOMMUKY.

MepeoHayanbHO MarHUTONL! yCTaHaB-
nueanw B astomobune craunoHapHo, O4-
HakoO y4YacCTUBLIMECH Kpaxu 3acTaBuiu
n npoussoauTene obparuTe BHUMaHWe
Ha yny4leHye COXPaHHOCTM annaparypbl.
Tak NOABUMUCH CbEMHBLIE MOAENN MarHu-
TON, KOTOpLIE Bnagenew Mor yHecTm c co-
6011, NOKWAAn mMawmKy. 3ToT Meroa npe-
NOTBPAaLLEHMst Kpaxw A0 CUX NOP OCTAETCA
cambim 3)PEKTUBHBIM, HO N CaMbIM HE-
yno6HbiM. BHeapexne Mukponpoueccop-
HOro ynpasnexns MarHuronamy No03sonu-
NO NPUMEHUTB CAHKUWOHUPOBaHWNE AOCTY-
na (koaupoeanue), ncnonb3yemoe obbiu-
HO B annaparax AOCTAaTOYHO BLICOKOWU ue-
HOBOW kaTeropun. [na Toro 4robbi BKO-
YNTL MarkuTony, HE0Bxo0ANMO YCTAHOBUTL
B HEe CneunanbHyllo KapTouky C KOOOM Unu
BBECTW KOAOBYI0 KOMOBMHALMIO C Knasua-
Typbl. K coxanesnio, Ha KaxablA 3aMoK
HaN@eTCHa OTMBINKA, U paciundpoBaTh koA
KpPapeHON mMarHuTonbl — AEeNn0 TeXHUKK
Noatomy nocne nepexoAa OT aHanoroBbIxX
perynatopos Tpakta 34 K undpoBbLIM LN~
POKOE PacnpoCTPaHEHNE Nony4nnu Cbem-
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W HEeKOTOPbLIN KoHCepBa-
TM3Mm. Tak, ncnons3osa-
Hue OOLINHLIX KOHOeHCca-
TOPOB NEPEMEHHON eMm-
koctn (KNE) ¢ so3ayw-
HbIM AN3NEeKTPUKOM
8 NepsBbix asTomMobunes-
HBIX NPUEeMHUKax NpPUBO-
ONNO K MOAYNAUUKN Cur-
Hana wu3-3a subpauun
nnacTud, noaromy Ans
HAcTPOWKKN cranu npume-
HATL 60K KaTywek nepe-
MEHHON WVHAOYKTUBHOC-
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L i [ R2220 YTI- VT3 25C380

[ clo RIL 10mw == C13
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Puc. 1

Hble NepeaHue naHenun, Ha KOTopbix CO-
cpenoToYeHbl BCe opraHbl ynpasneHuns
MarHUTONOW, O[HAKO, KaK nokKa3biBaer
NpakTnka, 1 3T0T METoA — He NaHauen.
MomMumo nctoprueckux ocoberHocTein
KOHCTPYKUMU, aBTOMArHUTON2M CBOWCT-
BEHHbLl 0CODEHHOCTU PernoHanbHbie, CBA-
3aHHbIe C MeCTHbIMUY cTarpapramMun. B nep-
ByIO O4EpPEAb 3TO OTHOCUTCA K paguonpu-
eMHuky. [inst Mmopenen, opueHTUpPOBaHHbIX
Ha 3anaanHyio EBpony, obazarensHo Hanu-
yue NoMMMo auana3ona YKB 88— 108 My
ANana3oHoB ONUHHBIX U CPeaAHnX BONH,
a BO MHOIMMX MoOAensix UMeroTCst N KOPOT-

<] 10K xI0B ] 00l

KaeT MoAeny MarHuTon He TONLKO C pac-
wupenHeiM YKB ananaaoHom, HO U OBYyX-
CTanaapTHbIM cTepeopekoaepom “Crepeo
nioc”, paccunuTaHHbIM HA CTEPEeOCUrHanbl
KaK C AUOT-TOHOM, TaK U C NONSPHONA MO-
aynauuen.

M HaxoHeu, ecTb ocoBeHHOCTH, KOTO-
pble MOXHO OOBLACHUTL TOALKO TPAANUMA-
Mu. Tak, Ana eBponencknx n a3naTtckmx
MOpENei XxapakTepHa yCTaHOBKA KacceTh!
Y3KOW CTOPOHOW BNeEpen, NEHTON BNpaso.
Jna 6onblWMHCTBE OTEYECTBEHHLIX U psaaa
mopenen npoussogcrea CLUA — wupokon
cropoHon snepen. Kpome toro, B CLUA

™ — ¢depposapuomMerp,
KOTOpPbIA  npoaonxanu
ucnone3oBaTeb U NOcne
TOro, Kak nosisunnce KMNE
C TBEpALIM AN3NEKTPUKOM, cBoboaHLIE OT
yka3anHoro Hepocrarka. Qepposapuome-
TPl APUMEHSINY BNNOTb A0 WUPOKOro pac-
NPOCTPaHeHUA cneuann3anpoBaHHbIX MU-
KPOCXEM CUHTE3aTOPOB YaCTOTHI.

B kxauectBe npumMmepa pacCMOTPUM
CPEeAHEeBONHOBbLIN  TPAKT MarHUTONbI
“Road Star” mogenu koHua 80-x ropos,
BbINOAHEHHBIN NONHOCTLIO HA ANCKPETHBIX
anemeHTax (puc. 1). Xora cxema v Bbirnna-
OUT Tenepb HEeCKONbKO apxauvHOWn, OHa
NOCTPOEHa NO NPOBEPEHHLIM BPEMEHEM
NPUHUMNAM TPAAWLIMOHHOM CXeMOTEexXHW-
Kn. Hacrpouka npoussoautca ¢pepposa-
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KOBONTHOBbLIE ANANa3oHLl 41 1 49 M, Ha KO-
TOPbIX B pAAe CTpax BeAercsa MecTHoe Be-
wanue. B mopenax gna BocrouwHon EBpo-
Nbl Takxe 06s3arensLHO Hanuyine ananaso-
Hoe [1B v CB, HO KOpOTKOBONHOBLIE AWa-
Na3oHbl NPaKTUHECKW HE BCTPEe4valoTcs,
a punanasor YKB nubo wmeet rpaHuuybl
65,8—74 MIu, nmbo pasbur Ha aBa noa-
Mana3oHa.

B mopensx pnsa CLUA v aanatcko-Tmxo-
OKeaHCKOro permnoHa Her guanasoHa OB,
KpOMEe TOro, B MOOENsiX Anst a3maTCko-Tu-
XOOKEaHCKOro pernoHa Ncnonb3yerca au-
ana3oH YKB 76—90 Mlu. fockonbky
8 CLUA aons paanoeellaHus npuHaTa Ceos
ceTtka 4acTtov, TO MOJenn Anst aMmepukaH-
CKOFO PbIHKA MOMyT OKa3arbCH HENpurog-
HbIMW ANs UCNONBL30BAHWUA B APYrvX CTpa-
Hax, u Haobopot. (B CLWA war cetkn vac-
TOT B gmana3oHe cpenHux sBons — 10 kl'y,
8 nuana3oHe YKB — 50, 8 Espone — 9
n 25 kl'y COOTBETCTBEHHO, a NEpexIoye-
HUE CeTKKU 4acToT NPEenyCMOTPEHO fAaneko
He BO BCEX CMHTE3aropax 4aCcToThl NPUEM-
HukoB). CneunanbHo pgna crpan CHI
1 Bocrounon Eepons! ¢pripma Sony Beinyc-

crpactb Kk GonblwumnMm asTomMobunsim pac-
NPOCTPAHWNACh U HA MArHUTOMbI NO3TOMY
MHOIMEe annapartsl AN aMepUKaHCKOro
puiHka nmerT sbicoty 105 mm. B 70-x
1 80-x ronax ram 6einn nonynapHul 6noy-
Hblie aBTOMArHUTOMNbLl, KOTOPbLIE B MUHUA-
TIOpE NOBTOPANU AOMAaLLIHUE PaAMOKOMI-
NekCol — AeKka, akpanansep, TIHep, ycu-
nurenb. OpHako 06BACHUTL OTCyTCTBUE
CTEepeoiexoiepoB B OTEeYeCTBeHHbIX ABTO-
MarHuTonax HeBO3MOXHO Aaxe Tpaguum-
AMU, XOTA NO pe3ynkraram onpoca, Npo-
BeAeHHOro xypHanom "Pagno” 6onee pe-
CATW NeT Ha3an, WMeHHo crepeodoHnyec-
KU NpMeM paguonepeaay NPU3HaH Bax-
Henwen GyHKUMen npuemMHuka.

PAAVUONPUEMHbBIN TPAKT

MockonbKy MarHUTOsIbl — NPSMbIE NO-
TOMKU aBTOMOOGUNBHLIX paauonpuemMHu-
KOB, TO U paccka3d 06 ux cxemMoTexHuke
YMECTHO HauyaTek C paauonpuemMHoro Tpak-
Ta. Anst paanonpueMHO 4acTtu asTomar-
HATON XapakTepHO MUCRONL30BaHUE YyXe
3apekoMengoBaswunx ceba  peweruin

pumomMeTpom. BxogHas uenb obpas3osaHa
koHTypom L2C1 v ppoccenem L1, ocnab-
NAOWUM NOMEXN NO 3epKanbHOMY KaHa-
ny. C katywiku cenaan L3 curdan nocrynaer
Ha NepBbI Kackag Ha TpaH3ucTope VT 1 —
pe3oHaHcHuin YBY. [na ynpouleHus co-
NPSXEHNA KOHTYPOB U CHUXEHUSR ONACHO-
CTn CaMOoBO36yxaeHus Ha BbICOKOYACTOT-
HOM yyacTke anana3oHa AobpOoTHOCTL
KOHTYypa L4C4 cHuxena pe3ucrtopom R3.
Kackap Ha TpaHaucTope VT2 — npeobpa-
30BaTenNb YaCcTOThbl C COBMELIEHHbIM rerte-
poavHoM. C kontypa MY L5C7 uepes ka-
TYywKky CcBA3u L6 curHan noctynaer Ha pe-
30HaAKCHLIN YIY, BEINONHEHHbIW HA TPaH-
auctope VT3. Harpy3ka ycunurens — no-
nocosou ¢unetp L11C11C12L13C14.
CurHan ¢ nepBoro KoHTypa NocTynaer Ha
netektop APY, BbINONHEHRHLIW Ha KPEMHU-
esom guoge VD1. Hanpsixenuwe APY no-
ctynaet Ha 6as3b TpaHauctopos YBY
v Y4, yMmeHbluan nx ycunesme npm cunb-
Hbix curHanax. Co BTOporo KOHTypa cur-
Han nocTynaer Ha AEeTeKTop cwurHana,

{flpononmovue om. Ha ¢, 20)



9KOHOMMWYHBINA, YYBCTBUTEJIbHbIN,
CTEPEO®OHUYECKUM...

. PbIBKUH, r. Bcesonxck JleHnHrpaacKkon ob6n.

Ecnv 8bl WY BaLWM 3HAKOMBIE KYNUIN NPUEMHNK KUTaUCKOTo npo-
M3BOACTBA ¥ OH BCKOPE Bbiluesl U3 CTPOS, TO He CNeLnTe ero Bbi-
6pacwkiBare. Mcnone3ya snosnxHe cumMmnarnyHbiil xopnyc, 6nok KIE
u npepnaraemylo 34€Ccs CxeMy, Bbi MOXeTe 3a AeHb-ABa cobpars
CTEePEONPUEMHINK, He YCTyNaloLui No YyBCTBUTENIbHOCTH N KavecT-
By 3ByKa GUPMEHHBIM, a 110 IKOHOMWYHOCTH npesocxonauwuni 60sb-

LWHHCTBO U3 HUX.

MNpu pemoHTe aBTOMarHUTONbl OQHOW
Manom3BecTHoOW GuUpMbl aBTOP HATKHYNCH
Ha mukpocxemy CXA1238S, kotopas, kak
BLIICHMNOCH, OTANYHO paboTaeT paxe npu
nUTaloLLeM HanpsixeHun 2 B n norpebnaet
HebonbLLON TOK — OKONO 12 MA.

B aBTOpCKOM BapvaHTe NpueMHnKa oHa
BK/IIOYEHA HEe COBCeM CTaHnapTHO. [1ha no-
BbILLEHWUST YYBCTBUTENbHOCTU BBEAEH A0~
nonHuTensHbi kackan YMY. Kpome Toro,
C TOW Xe uensio seeneH n YPY. B ntore no-
NY4MNCA QOBONBHO NPOCTON, YyBCTBUTENb-
HbI NPUEMHMK C BbICOKOW CleneHbio Mno-
BTOPSIEMOCTH, HU3KOW €e6ecToMMoCTbiO,

HACTPOEH Ha cepeauHy auanasoda. MNpea-
BaputencHbii YPY cobpar Ha manolyms-
wem TpaHavcTope VT2 no anepuoavvec-
KOl cxeme C o6LLmM 3MUTTEpPOM. YCUNEH-
HBI paanoCUrHan NocTynaeT Ka swisoa 18
mukpocxemul DA1 (Bxon YPY). Harpyakon
atoro YPY cnyxuT nepecrpansaeMbii KO-
nebatencHoblit KoHTYp L4C6C7C8.1. Cur-
Han C Hero NoaaeTcs Ha CMecuTenb B Co-
craBe MUKpocxembl. Ha Hero xe noctynaer
HanpsixeHne reTepoanHa, KOHTYPOM KOTO-
poro sisnserca L7C11C12C13C8.2.
CurHan NY 10,7 MlNy, ¢ BbiBOAA 16 MUK-
[OCXEMbI BbIAENAETCH Ha HAarpyake cMecu-

menrTbl C29C30R 18 — nponopunoHasnbHo-
uuterpupylowmin  punetp  PAMY, R16
1 R17 3ap3a10T pexum No NOCTOAHHOMY TO-
ky. Curnasnbl Nesoro v nNpaeoro crepeoka-
Hanoe dopmMupyloTcst Ha BuiBopax 6 v 5
DA1 coorsercreeHHo. Lienoukn RIC23
u R12C24 cnyxar pnsi komnexscaumm npe-
ObICKAXEHUA 3BYKOBOrO curHana, BBoaV-
MOrO Ha nepeaaoLet CTOpoHe gns NOBbI-
WeHUs OTHOWEHWUSI CUrHan/wym.

B kauecTse ycunurens 38yKOBOW 4acTo-
Thi (Y34) sBbibpaHa  MWKpOCxeMa
TDA7050 — y Hee mManeHbKMin TOK NoKos
B pexume OTCYTCTBMSI CurHana (okono
3 MmA) 1 oHa Tpebyer Hebonbworo Y1ucna
NOAKMNOYAEMbIX 3NEMEHTOB.

BonbWUHCTBO cTepeoTenedoHoB, KO-
TOPLIMU KOMMAEKTYIOT PaAUONPUEMHUKN,
NpU BOCMPOU3BEAEHUN CUMHANOB CUNBLHO
ocnabnaloT HU3KME 3BYKOBLIE 4HACTOTHI.
Y1o66I KOMNEHCUPOBATL 3TOT HEAOCTATOK,
mHorue GUpMbl CTanu BBOAUTL B CBOU U3~
penus cucteMel Bass boost. s xenaio-
WYX nCNoNbB30BaTh NopobHoe ycoBepLUeH-
CTBOBaHWE ONA ynydlUeHws1 KauecTsa 3BY-
YaHUst Ha pUc. 2 NpueeaeHa cxema OAHOoro
M3 BO3MOXHbIX BApUAHTOB.

Dpoccenn L3, L5, L6 w3onupylor BY
CUrHanb!, HaBeJeHHble Ha NPOBOL rono-
BHbiX TenedoHos, o1 obuiero nposona.
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HEKpUTUYHBIA K HOMMHAnam aetaneit. Mo-  Tens RIL1, ¢unbTpy- t35 =" RIT 22 K | —+‘|
CKOMNbKY B HEM MaKCUMaNbHO MCNONL3YIOT-  €TCA Nbe3okepamuyie- \+ r3
Cs ANEMEeHTbI FOTOBOro u3genus, 70 u pa-  ckum dunstpom ZQ1, GBI I T S g L6
6ounii aManasoH OCTANICA NPEeXHUM —  YyCUNNBaercs Kacka- 1 13 Xl
88...108 Mr'u, oM Ha VT 1, AononHu- a + £
MPMEeMHUK COXPaHSIET NONHYI0 paboTo-  TentHo GUNLTPYeTCH l £2] Z20KMKx6,J B T Y
CMOCOBHOCTb MPU CHUXEHUY HANPAXEHUs  TakuM Xe puneTpom 15 N
nutanus oo 1,9 B, notpebnser Toxk okono  ZQ2 n nocrynaer Ha ' /
16 MA (y PupmeHHbix — 30...45 mA).  BXOA 13 ycunurtens- —_—
MpK KCNONBL30BaHWM aKKYMYNSITOPOB TUNA  OrpaHKuinTens MUKpo- K 21
*GP" emkocTbio 1300 MA -4 UCTOYHUKA NK-  CXEMBbI. Ri§ 22k K Boib 3
TaHus XBaATAET NOYTY Ha Mecsiy npu pabote [na aemoaynmposaHnst HaCTOTHO-MO- K10 A7
3 4B OeHsb. OYNUPOBaHHKbIX KONebaHWin UCMonL3yeTcs
KOHCTpYKUMSt HE COAEPXWNT TPYA0EMKUX $azoBbI AeTekTop MukpocxeMul DAT. Ero 7| k21 10K
B usrotosneHumn karywek ¢dunerpos M4  ¢dasocpsuraioulas uenb ZQ3R11 noaxkno- | P
¢ yacroroin 10,7 My 1 cobpana Ha AByx uYeHa k Buisoay 26 DAT. dunetp ZQ3 umeer 1. iz
Hepopornx mukpocxemax — CXA1238S  ¢a30sylo XapakTepucTuky, nonobHyto xa- '_L— 0,022 MK
¢dupmul Sony 1 TDA7050 ¢upmbl Philips.  paktepucTuke konebarenLHoro KoHTypa
MpuoBpecTn ux B ropoaax He cocraenser  C DO6pPOTHOCTLIO OkoNo 20, ero NnpuMeHe- K 22 R0 77 K
Tpyna. HUe no3sonseTr n3bexarn HaMOTKU rpo- RIJ K Buib 2
NpyHUMNUAnbHanA CXema NPeacTaBneHa  MO3AKOM KaTyluku MHAYKTUBHOCTW. JA2
Ha puc. 1. HaBeneHHble B aHTEHHe, POnb Crepeogexoaep Mukpocxems pabora- k27 10K
KOTOPOIA BbINONHRET oBLUMiA NpoBoA CTe- €T C BpPEeMEHHbIM pa3feneHneM KaHanos,
peorenedoHOB, CUrkanebl PaguoCTaHUWin  MCNONb3YA DAMNY Ang CUHXPOHU3ALIUW l—/ ] ad
avanasona 88...108 Ml nocTynalT Ha  C NUNOT-TOHOM. Peauctopnl R14, R15 3a- X 0027 MK
BXOfIHOM KonebarentHbint kOHTYp L2C2. O [aloT 4acToTy BCTpOeHHoro MYHa. 3ne- Puc. 2 T &
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PAZINO Ned, 1999

3nementbl R8, C14, C15 dunsTpylor cur-
Han AMNY, obpasylwmnca Ha BbiBOAE
10 DA1. OH nocTynaer Ha Bapykan (BuiBoL
23), BCTPOEHHbLIA B MUKPOCXEMY — €ro
eMKOCTb NOGaBNAETCA K EMKOCTN KOHTYPa
reTepoavHa NocrenoBaTeNbHo C eMKOC-
Tbio KoHaeHcaTopa C13.

Emkocte mncnonb3dyemoro KrME asropy
yCTaHOBUTH HE YAANOChb U3-3a OTCYTCTEBUA
COOTBETCTBYIOUIErO U3mMeputens, HO BCe
UMEIOLECH B ero pacnopsXeHuu wuMm-
NOPTHLIE 3K3EMNAAPLI, CHATLIE C KUTai-
CKOW TEXHUKW, UMESNU, NO BCEe BePOATHO-
CcTH, onuHaxkosylo emkocTb YKB cexuun,
Tak Kaxk ycnewHo paboranu C karylwkamu,
HAMOTONHbBIE O3HHbLIe KOTOPbLIX NPUBEAEHbDI
Huxe. Panuonioburenio, UmeroLLemy naxe
HeGoNbLLIOK OnbiT, HEe COCTaBuT Tpyna
CKOPPEeKTUPOBaTh U3roTOBNEHUE KaTylleK
koneBarenbHbIX KOHTYPOB NoL UMeIoLLnA-
ca y Hero KIME.

B npuemMHuke MOXHO UCNO0IL30BaTb
pe3ucTopbl MoBLIX TMNOB C NONYCKOM He
xyxe 120 %. OxkcugHbie KOHLOEHCaTopbl
nydqwe nogoinyT ManorabapurtHble Tuna
K50-40, Ho BNONHE [oNYyCTUMO, €CNuy NO3-
BONSAIOT rabaputbl KOHCTPYKLMK, NpuMe-
HUTL KOoHOeHcaTtopbl TtunoB  K50-16,
K50-35 nnu umnoptHbie. OcTanbHbie KOH-
nexncaropbl KM-3, KM-4 nnu apyrue ma-
norabaputHbie. Xortenocb 6bl nopaqepk-
HYTb, UTO NpeanaraemMblii CxeMoTexHu4ec-
KUIA BaApMaHT NPUEMHUKE HE KPUTUYEH HN
K TUNam, HU K HOMWHaNam BXo sLUUxX B He-
ro 3N1EMEHTOB.

Mbe3sokepammieckue GUNeTPL Niodble
WMPOKONONOCHbIE,  ManorabapuTHbie,
NPUMEHSAIOTCH BO BCEX NpuemHukax ¢ YKB
auvanazonom. Qunbtp ZQ3 oTeyecTBEH-
HbiX aHanoros, Noxoxe, He wmeer. Ero
MOXHO 3aMEeHUTb LeNnblo, NOKa3aHHOWU Ha
puc.3.
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CnsoenHbinn pesuctop (R10, R13)
c obpaTHonorapudMMHECKOn xapakTepu-
CTUKON W3MEHEHWA CONPOTUBNEHWNA
(rpynna B), vanpumep C2-68. MoxHO
NPUMEHUTb W PEe3NCTOpbl rpynnbl A,
B 3TOM cinyqae HeobxoamMMOo COeUHUTL
BbIBOAbI X OBUXKOB ¢ obuwen wuHon Nn-
TaHUSs 4Yepe3 pe3ncTopbl C ConpoTusBne-
HWeM, paBHbiM 1/8 conpoTuBNEHUA nepe-
MEHHOro peaucropa

Tpanaucrop VT1 — KT368A, KT368b6 ,
KT3102 c OykBeHHbiMW WHAEeKCaMwh OT
A no E; VT2 — KT368A, KT368b, KT339
unu KT399 ¢ noBbimmn ByKBEHHBIMU UH-
hekcamu.

Mukpocxema CXA1238S He umeer amHa-
NOrosB cpeoy MWKPOCXEM, BbiNyCKaembiX
Npyrummn Gupmamu, Ho ee MOXHO Npuo6-
pPECTU Ha pblHKax U B Mara3mHax, Topryio-
WUMU paguoaneMeHTamm ans pemolTa.
Mukpocxemy ycunurenst 3sykOBOW HacTo-
™ol TDA7050 snonne 3amenut noban
C aHanoru4HbIM GYHKLUMOHANBHBIM HAa3Ha-
yeHvem. BaxHo Tonbko, 4ToObl OHa umena
HW3KOBOMNILTHOE NUTAKWE 1 ManbI TOK NOo-
kos. Mo napameTpam kK Hen 6nr3ka MUKpo-
cxema KP174YH23.

UHayxkTMBHOCTL Apoccens L1 Moxer
6biTb B npenenax or 22 po 220 wmklH,
anpoccenen L5mn L6 — o1 2,2 0o 22 mkly.
Katywku L2 — L4 u L7 6eckapkacHbie
C BHYTPEHHM OUaMeTpoM 3 MM, HamMoTa-
Hbl nposonoM M3N-0,33. Karywka L2
mMeeT 8 BUTKOB C OTBOAOM OT CepeUHblI;
L3, L4 n L7 — coortserctBenHo 10, 4
u 3-ro suTka. TouHOE YUCNO BUTKOB 33BU-
CUT OT AiJINHLI U PACNONOXEHUN NOPOXEK,
BeayLMX K KaTylukam Ha NevyaTtHown nnare,
OT KOHKpeTHoro ak3emnnapa KIME v yTou-
HAETCH NPU HACTPOUKE.

Ecnn MOHTax npuemHuka BbINOAHEH
6e3 owunbokK U 3NEMEHTLI COOTBETCTBYIOT
PEKOMEHOOBAHHLIM, TO MNPU BKAKONEHUA
WCTOYHUKA NUTaHnA B crepeotenedoHax
LONXEeH NOABUTCH XapakTepHbl UWYM.
Cnenyer BpeMeHHO OTCOeAWHUTbL KOH-
peHcatop C4, 3ameHuTb kaTywky L4
dunbrpa NY niobbiM ApocceneMm, a K Bbl-
sony 18 mukpocxemebl DA npucoeanHnTs
OTpe30K nposoaa anuHoin okono 0.5 M.
PacrsaruBas U CKUMasa BUTKUN retepovH-
HOW KaTylwku L7, nobusalorcs ycTon4meo-
ro npuemMa xKakon-nubo pannocraHumu
YKB nvana3ona

Ecnu cnenathb 3TO HE yNnacTcsa, Nonpo-
6yiiTe n3amMeHuTb YUCno BUTKOB rerepo-
auHHOM KaTtywku. MNoctonnKo paboraio-
wana cucrema AlMY gacr Bam 3HaTb, 4TO Bbl
HACTPOWMMNCL HA 3epkanbHbi KaHan —
HacTpouka 6yner “nnasawouien’”, Hevert-
Kow. B atom cnyyae pacTaHuTe BUTKU Ka-
Tywikm L7 nav ymeHbtuure umcno ee BuT-
KOB [0 NOSIBNEHUA TOWU XE CTaHUUu C yeT-
KO HACTPOWNKOW.

Ecnu yactoTHbi Ouana3oH npuema
OKaXeTCs nanuiiHe Wwupokum (padboTato-
uwme paguocTaHummn CcocpenoToNeHbl
B CPEHEeNn HacTu WKansl), cneayer ysenv-
4uTb emkocib C12 (rpy6bo) nam C11 (nnas-
HO), ONHOBPEMEHHO YMEHbLLUAA MHAYKTUB-
HOCTb KaTywku L7 pna coxpaHeHunsa HacT-
poukn. CoOOTBETCTBEHKO, B Cny4ae Caniu-
KOM Y3KOro AnanasoHa, He No3BoNAILLEe-
ro ocCywecTeBuTe npmuem Bcex pabotaio-
WX pagnocTaHuun, NPUHATL MEepbl NPO-
TMBONONOXHOIO Xapakrepa.

Mocne 3TOro HYXHO NOOKAKHUTL
BoNbTMETP (ocuunnorpad) Kk swiBOy 25
Mukpocxembl DA1. Bnase kaTtywky L4
1 CABUras unu pasnsuras ee suTku (Mnm
MEHSIf UX HIKCNo), chneayeT NodBuTbca Mak-
cuManbHbIX NOKa3aHWiA BonbTMeTpa (nNpw
3TOM NpUeMHUK aoxeH BbiTb HACTPOEH
Ha Kakyilo-nmbo craHuuio, a NonoxeHue
CYppOraTHON aHTEHHLI HE U3MEHATL).

B 3aknioveHue BbINONHAETCA OKOH4Ya-
TENBHOE COoNpRXeHue KoHTypoB. Boccra-
HOBUTE BKIOHeHue koHpeHcatopa C4
U NoACcTpoeyHbiv peauncropom R14 po-
benTecb YCTOWHUBONro CcTepeonpuemMa.
KonTyp L2C2 MOXHO TakXe noacrpoutb
Nno MakCUMMyMy NOKa3aHui BONLTMETPA,
HO U3-3a HU3KoW ero Ao6pPOTHOCTU BPAL,
NY CTOWUT fenatb.

Xenawoume Moryr nobasute nHguka-
TOp “"cTepeo”, B Ka4ecrse KOTOpOro no-
nouner ceetTonuos), aHos, Koroporo noa-
KMIOHAIOT K NAKOCY NUTaHMA, a8 Karoj Hepes3
peauctop 560 OM — K BbiBOAY 4 MUKPO-
cxembl DAT.

Xouy Takxe OTMEeTUTb, 4TO MWKpOCXe-
ma CXA1238S noasonfer peanma3csBaTtb
W NPUEMHUK aMMINTYAHO-MOLYNMPOBaH-
HbIX CUrHaAnoB (ANUHHBLIE, cpefHne U KO-
POTKUE BOMHLI) CO 3HAYEHUEM NPOMEXY-
TOYHOW 4acToThl 455 nnm 465 klu. |

ABTOMOBWJIbHbIE
MAITHUTOJ1bI

Npogonxenue. Havanocm. Ha c. 18

BbINONHEHHbLIN Ha KpeMHUeBoOM nuone
vD2. Ha pouon 4epe3 pe3ncropbl
R13R14 nonaetca Hebonbwoe Hanps-
XEeHWe, nosbllauiee HYyBCTBUTENb-
HOCTb JeTeKTopa.

Bonbwan 4aCcrb MarHUTon uMmeer
NONHOCTLIO pa3fenbHbie TpakTel AM
1 YM, 4TO BLI3BAHO CTpEeMNeHueMm ynpo-
CTUTb KOMMYTaLMIO W NOBLICUTL Ka4ecT-
BEeHHbIe nokasartenun. BbinoAHAKOTCA
OHW, Kak NpaBuno, Ha MUKpOCXemax,
npuyiem B mMogenax Gonee BLICOKOrO
KNacca Wucnonb3yHTCR MUKPOCXEeMbl
MeHblUei CTeneHun wuHTerpauum. 370
OBBSACHAETCA TeM, 4TO Npu COBMEuLe-
HUW HA ONHOM KPUCTaNNEe HEeCKONbKUX
$yHKUUOHANbHLIX Y3708 YCUNUBAETCH
WX B3aUMHOE BIUsIHWE, 4TO Heun36exHo
NPUMBOAUT K YXYAWEHUI0 NapamMeTpos.
B 0co60 Ka4eCcTBEHHLIX TPaKTax UCNoNb-
3YIOTCH Kackafbl Ha AUCKPETHLIX TPaH-
auctopax. CoBmelleHne xe Tpakros AM
n YM B OAHOWM MUKPOCXEME (HacTu4Hoe
nmbo nonHoe) BCTpeydaercs TONbKO
8 NPOCTLIX MOAESAX C aHANOroBOM HacT-
POMKOR.

NMpuMepoM MoOXeT CRyXuTb cxema
pPasVONPUEMHOIro TPAaxkTa MarHUTon.l
UNISEF Buinycka 1995 r. (puc. 2). No Ta-
KOW Xe Wnn CXOOHOW Cxeme BbINONHeH
panuonpuUeMHbIM TPaxkT MPaKTUHECKH
BCEX AeWweBbiX aBTOMArHUTON a3narTcko-
ro Npov3soncTBa C aHanoroBon HacT-
poukoi. TpakTel AM, UM u cTtepeonexo-
Nep BLINOMIHEHBI HA OAHOW MUKpPOCXeme
CXA1238 bupmbl Sony, BKNKOYEHHOW NO
TUnoBow cxeme. lNepecTponka npuem-
HUKa NPOU3BOAUTCH CHETBEPEHHbIM
6N10KOM KOHAEHCATOPOB NEepemMeHHOoN
emMkocTn. Kommytauma nmana3oHOB —
BHYTPEHHAS NO BbIBOAY 15, eANHCTBEH-
HbIi Opral ynpasneHma — nepeknoNa-
tens SA1. CurHanbl gunanasoHa CB Bhi-
nenanTca BXOQHOMN uenbio
L1C2L5CP2.1 1 nocTynaior Ha BXo.A
TpakTa AM (BbiBOA 19). KOHTYp rerepo-
avHa L7C6CP2.2 noaknioyeH K MUKPO-
cxeme nonsocTb. LvpokononocHasn
BxonHas Lenb nuanasona YKB obpa3o-
BaHa KOHTypoM L2C3C1, nanee curHan
nocne pesoHaHcHoro YBY (Harpy3ka —
koHTyp L3C5CP1.1) nocrtynaer Ha npe-
obpasosartens 4acToThl. LLnpokononoc-
Hbin Y4 — obwumin pns oboux TpakTos,
ero uabupartencHoCTb ONpeldennerca
nbe3okepamuyeckumn punsrpamu ZF1
n ZF2. PeaonaTtop ZF3 BxoOuT B COCTaB
4YM petextopa ¢ PAMY. Crepeoneko-
nep NOMUMO OCHOBHOWM (yHKUUK Bbl-
NoNHAET GYHKLMN NUHEWHOro ycunure-
na 8 Tpakte AM. lNoacrpoeyHsiM pe3nc-
TopomMm RP1 yCcTaHasnueaioT pexum pa-
6oThl cTepeonekonepa (Hacrora noaHe-
cywen — 38 kI, CuHXpoHU3Upyemas
nunoT-ToHoM). Konpewcatopol C21,
C22 cosmecTHO ¢ pe3uctopamu R10,
R11 0bpa3yioT uenu koMneHcauuu npe-
DbLICKaXeHWA.

f1 ponxenmne cnenyer)
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n. MUXAHIOB (RV3ACC),
NOMMEHTATOPD
PEANOKOMITAHNN

“fonoc Poccun”

POCCUA

Mockea. He3uuncCHmMan MOCKOBCKAS Pa-
IMUCIEHUMA “Hawe paamo”, padnrailian
navacToTe 101, 7 MMy rMacTN CTaHLMK “"Pa-
o HCH®, nonyuiana oduyuwaiibHue paspe-
weHue PenepansHoR cnyxOul N0 1e/igun
NEHUIN M NARWOBELLAHWIU HB 1JIMEIR0I MO
KNHL@NUMK BELLBHIH W 3Ep4EHY 112382110

Kypck. MeCinas 1#03a0MCrMan paguvo-
cTanumy “Kype”, paboTaollan Ha uactare
73,49 M1 1, B Ha4aN0 AHBaPs BHILNA B xhrp
ewe 1 Ha vactote 103.7 MMM Hackoneko
PatbLILE MECTHAR PANMOCTAHLWA 'OKTBBA",
peltanaa Ha yacTote 68,48 MI U, Huygiia
nafoTaTh TaKke HA weeT1ole 106, 7 M.

Kpacwogap. Pauvociaiugus 3o
MOCKBbt " HRUIA POTPAHCAMPOBATL NACH
ceOW  nepepgam HA  vacrntax 68,15
1103.2 MMy

MypmaHck. COBMBCTHEA POUCCHMAUKY
HOPEAXCKAR PAaOVUCTEHUMH “Power FM
C HauasB uriu0ps 1998 1. pewacT Kpyrmnocy-
TONHO Ha YyacTore 104.5 MIu. MNepspasrca
B UUHOBHOM MOPBEXCKan Myanka. Mou-
HOCTL nepedaTka — § xBY. Kpoma Toro,
B ananazone YKB 8 Mypmancke pabotaint
cneayloume rraHipm: paguo "HEPY ruie”
— KkpyrnocyTousd Ha uactute 1050 Miu
"Panrn Poccm HOCTHABRK ™ e 1 DB ICIIWPY
BT CBOW NBpeRyn vl MOCKUL 13 'IacToTeE
102,0 MINy; pawo “Eppona nmoc™ nnaHmny-
Bl HRYATL PCTPAHCANLMID NEPANAY HA Yac-
fore 1010 MOy paguo "MOAEPH" 1y
Canxr-Natepfiypra pPETPAHC/UPYE! 11PO-
rpamMmMel Ha bactote 103.0 Miu. paamo
“89-r Mupament”, npuisaIcxauee Myp-
MUHCKON MOCYARPCTEEHHOW TAnepaano-
KOMNAI MM, BELLIET KPYMAGYTOUHO HA YAC-
ro10 103.5 MIy; “Paauo 217, npuHagnexa-
LEE KOMMBPUACKOMY NPOBKTY "CeBepr-3i-
NanHOA BBLWAHWE , 3uHWMEE 4HacToTy

106,0 ML,

Napme. MeCt Hur ¢ 1eHuvs “ADTOPaano™
noKvHYNA secioly 1116 kMu. B YKB ouana-
HOHE HPEKPATUIOCE BCUAHWE PAMMNCTAH-
W “Meaoavk Paamo” (69,26 MIMy), a Takxe
PCTPAHCAIMA  NePAJAY  PAAVOCTHHUMA
*Maxcunmym® (70,82 MIy) 1 “EBpuna 1vroc”
{73,16 MIu).

Pecnybrnivka Mapun 3. [ocynaper-
BEHRE@H TenopaauorkomnaHun "Mapuit On"

Mapuitckos Panuo BAAAT BEWaHue HA
PYCOKOM W MANWIACKOM A3bIKAX HH HEC1018X.
900, 6125, 7200 xlNy 1 70.34 Miu, & 1aoKe
ND NBPBUMY KUHWULY CE1W NPOBOAHOro Be-
LYEHHH.

Tatapcian, Kasavb. PafvocTaHluA
"Howoe pagMo”, BEWALLAN HA TATANCKOM
1 PYCCKOM RI3bIKaX, PAfiOTART TeNBPh HA Ya-
crote 66,02 ML 1 BRIXopUT B 3hIp C IIOHE-
oenbHlka no NATHULY © 11.00 go 15.00.
B 0GTANKHO® BPEMRA STY SEC10TY IRHUMAUOT
MOCKOBCKMRA "Merk™ ¥ t4CTIIAR MYy3LIKNb-
Haw PEUMOCIanuMn. B ropoag 3akaHuMnoT s

HECTMPOGAN IME PETPAHGASTTONA NAANOCTAH-
wan "3xo Mocken® Ha wacTote 106,3 Miu.
MpakpaTin paGoTy NBPENRTYNK, 1eCINpU

Bpema —UTC {MSK=UTGC + 3+t unraciir, = 4 1 NeTOM}.

BHBWWACA O NPOLLNOM FOAY HA HACTOTA
102.4 MI'u.

3APYBEXKHLIE CTPAHLI

AncTpanue. Prauo ABCIPINS 12 anr
NURCKOM R3bKE NpuHATL ¢ 3.00 a0 11.00 Ha
yacTote 11 660 ki L C OLU2NKOH CNILWMMOG-
in b Cuwioy.

Amxup. Panuo Amxip Ha aHImuicKom
3KKEe NPUHATO € 17.15 oo 17.30 va wee1o-
T8 11 715 ¥4 € ACBONBHO CHIBHLMK JEMI
PBHUAM.

Anurnwr/flecoro. Mepegaun paavo-
cranumm "Bu-Bu-Cu®, nepanaracmele ye-
pe3 perpaHchaTop R N18COTO, NPUHATL
c 18.00 no 20.00 Ha wactore 3255 kiy
¢ ol |leHENE cnkilukMocTy 4 Ganng,

ApmeHns. Fanuo "fonuc ApracHe ™ Ha
AHMWIACKOM RSbike ipMRAIu ¢ 21.30 Ao
21.45 Ha vacTuie Y965 klu ¢ ouCHiKOW chel-
LwnnmocTi 3 Geuiie.

Benapycst. Mopegam Buretoknrn ofi-
NACTHOD PajMO OTMAYEHBI NRUMBPHO
B 16.40 Ha wacToTe 7105 kly,. Ha vacioidx
72101 6115y B 3T0 XKE BPEMH HEPRUHUE!
NKCk NPOTPaMMBEl Jaavociaium “Croan
ua" w3 Murcka. 10 natimuar ¢ 16.00 10
16.40 na sacvore 7105 x| TRAKCRVPYETCA
nporpameaa "Manoca Ganopyccun” Yepes
nepenatiuk B MpoaHo. CarnacHo obbrvhie-
HUK CTAHLMM 3Ta NPOTPEMME MUET HONHD
CThK) HE PYCCKOM HIBIKE W HPCAY IAINA"ICHE
TAKXKE 1 g)1H PUCCum.

Kasaxcraw. MocTioe Bowamwe Boc-
TUNHU-KB3EXC1 21 ICKOWN  TCNEPAMOGTAHI (WU
w3 ¥YGib Kamenoropcka senerea ¢ 13.00 po
14.00 Ha sacTarte 801 kM. Nepeoavwy K3
cTanl bl PRrAYSAKKY — roproaa A 1aHbl —
WAYT A 3TN Xe BPAMA HA YBCTOIR Y99 klu.
CraHuWA Hasbieae1 Cels “ARMUIINNIGKOC 00
nacTHOE paunu”. | lkbnosapckoe ofnact-
Hoe paavo 8 3dupo ¢ 13.00 10 14.00 HA
gacrore 945 kM Nepenaun nepend Npo-
rpammnl Kasaxckorn paguo aybanpytoten
HA ATWx X8 uactoTax ¢ U0.00 po 13.00
e 14,00 4o 19.00. LxamOyNLCKoe Pasvo
HE PYCUKOM H3LIKe NpuimTo 8 01 55u 13.55
HE SHCIOIE 846 KTU “UMKEHTCKOR panvo
npmsto 8 13.40 Ha uactare 783 kM,

Narauma. Puxckoa AO “Papuo SWH™
0BLRAMHSIAT TPW KPYTNOCYTONHO pabuiai-
ume cradigan. B Pura Ha vacTore 89,2 Miu
BRANIAAT RAAMDCTAHUMA “Armadeus ' Ha i
THILLCKOM A3BKE. Hu pyCUKOt BILIKC 113 1aC-
To1e 105,/ MMy puxoauT B athup panuo-
Ciaduma “SWH Plus” Paasmn "SWH"™ raenanT
112 NATLLCKON fIARKS R GNAAYKILMX rOpo-
nax: KyapuHrea — Ha yactore 101,01 Miw
Exafinunce — Ha yaciuie 101,2 Miy; lauicul
— 102,2 My, Upy asmvnce 104,0 MIg;
Mvenae — 105,1 My, Pure — 105,2 My
Boimonunce — 1054 MM Banmwepe —
106,56 MMy

B Natauu paboTRIDT TAKKE MySLIKEILHU
KOMMBPUBCKME  pauuocianuuy.  “Radio
106,2 Rigai" 8 Prie — na wactotax 72.87
w 106,2 Ml w Benicrmnee 90,8 MIy; M-
enge — 91,0 MM Jdayrasnunre —
103,2 My Kynownre — 103,68 MMy Ban-
MUCPC 1074 MM, PezexHe —
107.5 MIy; Hacraliine — 107,9 Mlu.

ToNkKN HA NATHILLCKOM RSHKE BELLKIO!
cTaHupt: ‘Aietuinu Rediv” v Jlenac  Ha
yactore 105,58 MMy, 7am xc *Radio 1igpaja”
— Hy suciote 107.6 MM “Radln BCN®
o Baitcnunce — WA vyacrare 101.9 My,
“Radin IMANTA" 8 Banmnepe — Ha Yac101o
102,4 MIy; "KURZEMES Radio" B KynauHre

— Ha vacTore 89,8 Miu 1 u Bancnwice —
Havacruie 106,4 MMy, “Radio Skala”™ 8 Kyn-
AvHie — Hu sectore 1074 My, "Rarlin
TRIS" 8 Uecwee na vacrorax 70,2t
u 104.7 My, "Radio SAUI FS IELA" Tam xa

1auacrote 100,9 My, “Radio ZEMGALE"
& nnnanke {Aeiara Gayckoro paioHs — Hy
yacrore 101, 1 My,

32BEPLUAET ITUI CHWUCUK [JACNONOXCH
HuliA 3 Ui & Ky oGy 10010 patoTalolnpiHA
EHIIMACKOM Adbike Ha wacTnte 100,5 My
PCTP3HCAOTOR BeemmpHOit  Cciyxbbl
“Ru-Bu-Cu".

Jutaa. Bropur npus paspd JIMTONCKONo
Faguu ¢ 1 wHeapH 1999 £ npekpamang UG-
NOJIBSUGHBHAG GRCA ICB0S IDBLIX NeRAAATHIA-
KOB Ha vactoTax 612 u 1107 kM. Anutans-
OCTL CROOHEBHOM AAIAHKA HA DYCCKOM
ASLKE COKPAUIEHA 3aneck ¢ 60 po 30 MuH.
Paamo "Raiicroiiv Gavra™ B Buwbniote pa-
Govaet Ha uacToTax 104,7 v 99,7 Miy, npu-
YEM HA NOCMAAHENR YHCTUIE © BRUHBHETO
BPRMEHW NEPVOLMNECEN CIEUIA NOABNATLCH
HUBER CluHUMH "Labas FM®. B nocneaHu
Aens 1998 1 pa wactoTte 100,8 MMy R BUAR-
HIOCCKOM IGHPe Hauan NAGOTATH PETPEHC-
nsirap "Pyeckoro paauo” 1 Mocksbl,

Monpamme. PETRHHUIHUWR HESCDIINK
nporpamm " Tpanc-Mwpoeoro  Paauo”
{"TWH) 1t 5acToro 999 wklu Ha YKDAMHEKOM,
PYCCROM 1 GCNOPYCCKOM SIAHKAX HAYHAATCA
TCNCPL 1A NOMMAca PaHRIN, TA. B 20.00, Pa-
HEE 3T RNAMA OBIRG 3AHATA TPHHUAHLMARN
nepanad “Gir-bu-Cu™ H YKPHMHCKUM H3LIKD.

Hcran 3enangwn. Hourosenaipckoe
Ma¥AyHAPOOHOB PHAWU HE BIHANACKOM
A3LIKE NPUHATU ¢ 9.00 no 10.10 1a wacto-
1e 9700 kil € OT/M'HIKM K3'UBCTRANM
15 Daunow).

8 sumniem ceaoHe 1998 — 1999 . cran-
Wil BEUIAET Ha 3aDYGeNHBEe CTPHHLI O
casaynIMenMy pacnucaHmk: ¢ 12.06 Ao
15.00 — Ha vac1ure 65105 «l'y (ieperynap-
HU); ¢ 159,00 uu 16.50 HA acToTe
6145 «l u (noporynapHol; © 16.50 an 17.50
(C NOHEAENLHUKA NN NATHALLY) — HE YACTU-
Te 6145 KNy € 17.52 po 19.51 {C nuHeL & it
HMKA NO NATHMLY) — Ha Yaciuie 11 675
c 18.55 0o 19.58 (11U BULKPECT ILAM] — Ha
yactore 11 6/5 kly, ¢ 19.52 po 07 .05 (kpo-
MeBUCkpeCTi] - navactore 17 G5 kg
¢ 19.59 ga 07.05 (N0 BOCKPBLAHEAM) — HA
yactoro 17 675 kM c 07.06 nn 10,15 —Ha
wactore 9700 khiy.

CLUA/Maregonmus. C 4 sHBEpPR 1999 1
PAAROCTAHUMA “TOnoe AMepurn” beaooT oe-
LUAHE Hd MBKEJUHURUK RA3LIKC G NOHE-
DENBHMEG 11U 1 iady © 14.30 go 14.45 qe-
pe3 ueedrs YM nepenaTinkor, pacnono-
woHiblx 8 pernyBnuke Makegosua. Ha xo-
POTKLIY BONHAX NEPEAHY HEL

Yabexmucran. Pouvu [aWwkCHT Doulaer
HE HHDIMACKOM Wauke © 12.00 po 12.30
nm ¢ 13.30 0o 1400 Ha HOROH HACTNTE
5060 k. MapannénkHn CTAHLWA MCNOAb-
3yeT NpewHMA yacToTet — 3975, 6ULO
u 9718 kM. Kpome Toro, paguosisHUMWH
A atpe © 20.30 oo 21.00 n ¢ 21.30 oo
22.00 — Ha ssCTUIEX 9540 w 7105 klu.
Ha noCheUHER SacicTe npuen 33TpyaHeH
numexanmn 01 patioTalowero 3aeck xe Be-
JIUpPYCCRUI O paamo.

Swsanop. Pasvn HCIB ("lonoc Ang™)
KPYrIOGYTOUHN BRLLABT HB BHIBWACKUM,
WCNAHCKOM, ANOHCKOM KU HEKO10PLIX OPY-
rvx A3blKax Ha Yaci1ute 21 455 kM B pexu-
Me USH.

Xopowero npuema i 73!
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WINDOWS 98:
HOBOE OKHO B MUP

A. IOMOB, r. Mocksa

Carogmna, xorfa ¢ okTRGps 1998 r., ¢ MoMeNTa DbINYCKa Pupmon
Microsoft ceoero oYepegHoro gernija — OnepayRoHHOH CHCTeMbi
Windows 98 — npowno gosonsHO MHOrG BpamMetn, 1 Crioph! 0 8e 4ocro-
MHCTBAX, HEBQOCTATKAX ¥ NEPCNAXTHBAX YCNEN H8CKOILKD NOYTHXHYTh,
npuuLIa nNopa NPeamMarHo Pa3lobparbCa B TOM, HTO XE Mbi, cobcraenHo
rosopst, noaywman. CRoso — Hawemy monoqoMy {HO, K3KX yxe, HABCPHO®,
3AMETHAN YHTITENN, MOCTORKHOMY) ABTOPY XypHANa ApTemnito HNonmosy.

Npoxae RCAMC HYARHU OTMCTUTH, HTO
Windows 98 — npouykKT COBBPRIEHHO
ocofieHHbid. deno B TOm, UTN ATO — NO-
CNAOHRAR O1EPALMONHAR CUCTaME Pupmul
Microsull, Tasupyiiiaach Ha cocilope
rrnuoeuLaeckoro” sppa MS-DOS, npocy-
WOCTOOBARINIArD B TOM WK WICKM BUO
y®E NOHNTW ABA AeCHIka neT Spomoupns
MS-DOS 3uBepHYIia B3 TYNWUKOBYD BETRY,
W CBrORHH yMC TOUHG WARACTHU, 410 OC
HOBUR HCER NOCRSAVIOILMX PesumIaumii
VWindows craner anpo Winduws NT Cne-
AYHILLCE NOKONAHNE "OKOH” DyAET HOCUTH
JoyHoe 1A Windows 2000 1 nrRNATLCS,
fo cyTW fena, nsion pepousil Windows
NT. @ CRO& Bpems WapccTHOW nof pabu-
s11M RazBaHKem Caro. Windmws 2000 Gy-
BT WME1b HECKONbXO RANUAHTOB, PA3
MUYHbIX 110 UASHAUEHWD WU CTOMMOCTWE
QUM CepocpoR, NAGOYMX CTBHUWA 1 nK
rnacca SOHO (Small Othice/Home
Office). CerogHs tx ¢yimuuK ebinon- Q
HOOT CuCTEMBbr Windows NT Sarver.
Windows N1 Workstation n Windowes
95/98 coUIBOTCTBEHHD.

Merno, BHi3hIRABMOE KHONKON "Tiyck",
W 13KKC OKHA RRNUCTE ODLEK 10D, PACKPRI-
LOCMEIE IHANYKOM NPBBURA KHONKW M-
uIM®, TeNAPEL TOXE | IO "RRIAKAKT", B
HE "BBICKEKMEAIOT", KAK NPAXIA.

CNpEBeYMDOCT DANIM, OTHMETHM, HT0
GONBLMHCTEO M3 ATHUX HOBOBBEUENN, tO-
LCHWMX B OCHOAHOM KOCMETHHCCKMIA XADAK-
Tep, fSnint AOCTYIIHE NONL3NRATANAM
Windows v paHeCe  NOCPEACTAOM NEKeid
Microsoft PLUS!. koTOpHId TRNEpbL Citll
APOCTO UM 1A U3 CTAHAADTHBIX KUMIIUHCH
TOB CUCIOME!I CPRAM ARYTUX BUIMOMIOC-
jeit, NPEnoCTAANAEMBR tukCTom PLUS!,
MOMXHO OTMATHTE NEPETHUKHMBLIME OKOH ©
OTOOPAXEHAM COACPXMMOrO CrNAXWAA-
HWE HEPORHOCTEH WPUdToB, PACTIKEHWE
GIOHOROMD PUCYHRB 133 BECH AKPAH BHE 34-
AUCUMOCTA O WCXOAHOFD PAIPBLUEHWH,
KDYNHBIE W 110NIOUBETHRI® AHEYKU.

i — =
BCTPEYAIOT NO OAEXKKE... M
Windows 88 uism4a0Tcs oT GROANA -
npemuarTREHHUUL Windows 95 we
CTONMb KOPEHHLIM ODPa30oM, KAK Nu-
creaqrs Ul Windowes 3.11, HO Bee xe )
EPBOE, HTO GPOCARTCH B THB3E, — oot 2e . "
OOHUBSICHNILIA WHTOMHDARC HUBUN G- TSwesemaests it bl
cremul (puc. 1) : . a——
8 Winrdows 98 NUHEWIMCL HOBRIA  em 1 Mo 2 Vs
ANEMBHTEI YNPHBJICHWA, B NTACTHOOTU e . .
TAK HAZHIBACMBIC MOITMDYAMBIA Na- Fem. Fianers
Henu WHC 1 pyMenToR (dockable 100l sewemne
bars), InakomMele NOAbIOBHETE/NHM ﬁ-_‘_”:__.-. .
Wiidows 95 N0 TaKWM §IDULYKTaM, oy -

xak Microsoft Oflice 97, Internat
Fxplorar 4.0, Visuul Studio 7. Papy-
OT 83 W BLi INLIBAKGUIMA NORCKESKIA,
KOTUPBIE 1CNCPE NRRCTEBKTENBHU “BL |
NAELAIOT" M3-NO/ YKASBTENR MUK, 3

B Windows 98 MamMeHWICH COCTAR LU-
1CHIEX SNNBIKOB. B HeciocTy, TENBPh K
1AM NPHHAANEXWT SHEYOK, OTKOLAAK-
WMt namy “Mou LUKyMCHTHI™, npldem
¢AaMAa ATA NANKY CONACTCN ARTOMATIMEC-
KW NP yC1aHOBKC Windnmvs 98, TOris KakK
PaHbLE Uitd BLNA NRPAROTATUHON AKCT
Miciusolt Office.

MNpuBarKNaes MHUIO pPasnoobpaa-
HILIX GNAIWARBHBIX CPCULCTB ANa NNAGH ¢
ArPAHWHEHHBIML BOSMOXHNCTAMI. Hul-
Gonee WHILPCCHOE WA HWX — “Ayiiu”, ©
NOMOWBLI0 KOTOPOR MOXHO NPUCMaTPK-
BRIL O YBENWMYAHHOM mucudiade dpar-
MCHT 3KPaHA B OKPEC IHOCTAX yKARATANA
MBI

WUHTErPAUWUNA B MHTEPHET
Beem coonm ornaom Windows 98 xove
NOKASHTE, 410 013 MAKCLIMANBHO UPWCH
TupoBaHL ia pafioTy R cetw KMH1ephoT
Heo | LCMACMBIM - KOMNCHEHIUM  110BbIX
“uxon" ctan Internat Explues 4.01, finaro-
0apn KOTOPOMY TEfEPL DOC OKHA MOFYT
NPeNCTARNATLLH B BWAC Web-aTpanuy, —
€ XaDAKTEPHLIM UMIJUHOM, FMNBPCCEII-
Kamu 11 HPOYIMU NONOHERBIMK S1emerTa
M {puc. 2)
ELWe 0/ HO HOBOBBELEHNG, KACAK11@a-
o wHTendaitca, — pabomin cTon Active
Dasktop. JkpadHuu ¢oi Windows oTHbI-
HA TOXE MUXE | BLINMAAETH KAK NONHOUEH
Has Web-cipanuia BMBCcTo Craimyitux
06UEH ALCCE MOXHO NAIMELLYI b BIIOXEH-
Hbte Web: CTPaHWI (hl, KOMNUHEH 1L ActiveX
u Juva, HTML-ko 1 nz00paxerivn 8 Gop-
mMaTo GIF MpK aTOM HBMIIMCH NOA SRAk-
Kamu ByNyT NOAYEPKMEATLCA, KaxK FUNep-
TeKGTORKIA COblikM (pwc. 3) [ina Toro xe,
yToBbt  dunycTUTh  HAOBX0AUMYID
NPUI PEMMY, TENENH HA HYXHO 1Pa
ML DPCMA HA JABOMHDIE LWCN KK
“MEIIRIG" — B8CA YCIBHOBCHR CO-
oTRATCTBYIOWME  onuuu  Active
Deskiop, gouialonio HANKHYTb NO
RRAbIKY NPOrPAaMMEL TOMBKO UUWII
paa. FpnsiKK MOXHO BOUDWE CKpLTE
¢ pobaiern cTana — uHi DyayT NonR-
JIATLCS TONLKG NO MEpe NPUDNNXA-
LKA WX TEPPWIOPHA" KYPCopa “Mbi-
t”.

B merw “Tyck” NONRUACA HUHBIA
nyHKT — “W36pannne”. Otcond, ®
YACTHUL W, CO3MOXeH BRICTPLIA p10
ciyil Kk 12MG0NAA HACTOD 1ICCILAae-
ML MHTRPHATOBCKAM C Al KAM.
Kanank Active Channels — cnueox
CANTOR CaMoR PasnoobpasHol TB-
MaTUEN, cuClasneHHull  QupMon
Micrusult cneumanbio UIR NUILI0
povencit laternet Exploer 4. 3tar
CNUGCOK PATYASPHU ODIHoBnaRTeR,

wé_‘p 2 % ¥ cpoma TOro, 1UILIOCATENK MOXET

+ § MoauduunpLEaTL Gro HA CBOE YU-

HC PC3KO “ARICKANNMBEII® OTTYAA. KaK ~ s
a10 Goinn R Windows 95. Keram, no- § 5‘ = =3 == -
NOBHEMY NORCKEIKEMH © HORDIA RAD- Mol Bolas  eek  wemmo (S
cui Windows CHEOWCHE He TOMBKD ., .
KHONKM HE VHCT PYMEHTANKHbIX NaHg- | KoMEioTEp & : ) L
N APUWIIOAKECHNIA 1 FHAUKN HB NEHENV | wun ey L Peedesdd Ll
3IANHEY. HO W OCHOAHKIA CUCTEMHLIC | Dewseas : -
HpHKY, Takwe kak "MOR koMnvlo- |, ) o
rop”. “Internat Expluer”. "Ceterne | g ', bl ——
OKpY*XAHWE™, “Kupsuia™ U T 1. He- | oo s
MNOYO CMOT Py ICH B Windows 98 zaro-
NOBKH OKOLWCK — P RRICOKORA UBE | - \
Hug 1w sxpana (16 6ut 1 bonee) 1ony- fﬁ_‘;
BOoW URAT B HAX NEPERNEACTCH rPa/I- :

Sp-saipbacst L L

EHTHRIMK OTTEHKBRMIA.

Puc. 2

MOTPEHNUL. Bl MOXATE 38CiguniL
Iiternct Explarer 2arpysuib HyXIiC
BRM KQNANG, HANDUMED, B rCHCHWE
HOYW, @ YTIOM NPOYECT b MX B PEXK-
me off-line Hae3 kawux-nMbO AaNAN-
wek. YoTanoekn Aclive Desktop noz-
ROMASIOT NUCTUAHHO ACHKATH OROLKO
KAHANDA HR PaboCM TONA.

B vocrap Internet Cxplorer 4.01
BxoanT Weh-fipayasp (pwe. 4). Npo-
rpamma ana pabotet ¢ BACKTPOHHNIA
noutToil, KondepentuaMi M HORO-
cramu Outlook Express {(puc. 5) U
PEQHKIOP ANA CO3ABHWA CHOWX
1 CUBCTEBEHHRIX Web-crpaimiex




FrontPage Exprass. YaofiHo, uto BCe -
ATO MOXHO BbiABATh OQHUM LUENYKOM
“MbILLK " NPAMC K2 “TaHeny 3a084".
O4€eHb LIHTEPECHOE W NONE3HULE
HOBLWIEC 1BO — yiwmie Windows 98
Update. KOTOpan NOJeonseT “Cxaum-
pat' ¢ cepeepa dupmel Microsoft ca-
MBIE CBEXWE [ONONHOHWA W “3annaT-
K" K cucteme. JoCTAaTOMHO TORBKO
3ANYCTWUTL 3Ty NPOrpamMy, A BCe oc-
IHILHOR UHR BO3LME T HE Cebn.
3acnyxusacT BIAMARKA W Takas
sewb, kax "Mactep noaxmotueHmn K
Hurepuaty”. KOHDUIYRMDOBAHWE G.O-
aarHBHWA ¢ VIHTBpHET-NpoBaiaepom

KaXObiil BATT SNEKTPO3HEPIWL, No-
TPebNREMOR O dKKYMYNRTUPHUR
Garapen.

Eule ugHU HOUBWECIBU, KHECBKO-
weecs annaparuuix CpoAaCTo.
BO3IMOXHOCTE NOQKNKMEHUR K Of-
HOM #MAIMHE HECKONBERKX (A0 AOCH-
Mu) MOHUTOROR. TPy aronm paspa-
WBHWE 1 MyOuHA UBETa HA Pa3Hbix
MUHWIOPEX MUIY! Dbl ubousiu vy
pasnu-nibimK.  Bea  comncrine,
"MYNbTHAKCNNENHOCTE” NO LOCTO-
MHETRY OHIAHAT PAARAGNTUUKE KO-
nelOTBpHOR rpadguiu, Web-auwzan-
& HEPLI, BEPCTHBLMKK.

€ NOMOLLBIO 3TOR YTHUANTHI OCYLIECTB- Ld He MUOLHBIX COBPEMEHHBIX ME-
AREICA HHEMHOUIO feiqe, Yem B wuHax C npoueccopamu Pentium
Windows 95. Ju. St MMX v Pontium I okt 1 TC XC Npu
nc. 3 nokcuws o Windows 98 paGoTtaor

NOAAEPXKA HOBbIX reet et oot cywecTBeHun OBbicTpee, “eMm B
ANNAPATHbLIX CPEACTBE e o b ey s by RN Windows 85 NNSUTan MynkisMe-

B Winfows 98 naimnu otpaxeHna 5 . 7 a8 & A L nua, tpesMenHoil rpaduki U KOM-
ACA TA HOBWRCTRA, KOTOPRIS ObINK o e i MBKTEPHLBIX MIP NO AOCTOWHCTRY
BEBIEHb! hrpmMoin Microsoft B o6HoB- [ OUEHH! BOIMUXHUCI HUBBIX BEP-
MEHHYO BERCUR Winduws 95 — OEM —— " e u.._.'w CHA MOLYNRH NOQROCPNKKHA MMYyNLI-
Service Helease 2 (OSRZ), vulywen- MCOUANLIX Texyionorvin Direct{ 6.0 v
1y B asrycte 1996 r. wras ActiveMavie, ACTNOEHHRIX R

Windmvs 88 npoaon¥uAa pazru- P @ Windows 88. laxe Ha 0THOCUTENEHD
THe TexHonorum Plug’'n’Play. B cocTa- A'VA;-EM‘ “cnabbix” MeLHEX bed 3D-yeropu-
BE CUCTEMbl NURBUNUCH HACTONBKO : 1) HOULDHEE 3uupyn Oyuys dbi-
OusbWUE YWCHIUD HUBLX DPUABEPOB . """"“' T e hadainid MIONNATLCA OLYTHMO BLICTPEC. HCM
annapatypul. 410 HakTHHeckr Moboo - ’ B Windows 85.

G0ce WM MEHEE W3BECTHOS HA Cero- .4 W e ¥ro mnuum HAM

AHn yeTpoicTtre @Gynet padorate A o U Xue ] [V PABOTA C JUCKAMM
Windows 98 fie3 Tpanmi MOHHRIX AUC- P B HANOMHIM, 4TO OFIHUM U3 CAMBIX
KeT or pupM-NpouaroauTanail. Oco- 1 AaaEm noanmcKa 4 BpEWx  potTuxeHuid Windows 95
fin »QMBTCH CRA3ATh O NONAEPWKE HO= = - -~ . e 0O5R2 boina 32-pasproHas Tabmiua
BEAWMWX CTBHOAPTUB, THKMK Kdk wH- SE=E N adlnl WIWE . Luspelends gadios FAT32, OMa
(pBKpPECHBIE NUP1Bl BDA U Hukonimie- Pue. 4 HO3BOHIRET WCHIONL30LAIL N01MYEC-
s DVD (Dsgitad Versatile Dhisk). T KMC AWMCKM CMKOCTLIO 0o 2 TOalT, x

8 Windows 98 Hawna oTpakeHiue ’:‘:,"" s f""' o S . TOMY WE COXPAILAS PASMED AWCKO-
EUIe ON\HA TEXHONOFUS, HB UMEIONAA Lxm © S b= et ¢ AOr0 KNACTAPA, NTO /36T ROAMOX-
aKanoros B npownom, — Win32 Driver » o e . HOCTh CYLECTBBHHO 3KOHOMWTh UC-
Model (WDM). 310 HOBbilA, 32-paz- Mi NOAbIYEMUE LMCKUBOE IIEHIC I PANHCT -
PRGHER  QUPMEl  APEABEPUE  YCI- mm 6. HO 6 Windews 95 3ra 1€xai0norust
poicTe, ¥y KoToporo Gonvwoc Gyay —_ 6bana PeaANUINBAHA HACTONLKN He-
wee. — UMeHHO WDM ponxed soiTH | 4 ¥ YAORNATRONUTANKHO, HTO NUtih HA-
R OCHORY CHGCTeME Windows 2000, . = MHOMAB NONBAOBATANKW HAXOAWNKW B

Kpoma wupouaiLlero cnesTpa ne- = wemn—— Bt cebe CrMBROCTL NepBEgOPMATHPO-
pudepun, Windows 398 nopaspsuea- (\ % -'\ Batb "BMHYeCTER  non FAT3Z, dak-
BT W HOBEAWMWE TEXHUNIOI UKW YPOBHY i S s 1MHECKK ODPCRAX CHOID CUCTOMY |id
HEHIPRILHUI O NPOUECCOPE W LWL- HECOBMEC TMMOCTL CO BCRMM NPOX-
TEMHON THIR 1L, BOI QCHOBIILIC U3 1HKMX MU CTOOAPTANM.

— Texonorma MMX (MultiMedia B Windows 98 nopnepxka FAT32,
eXtension) o1 dupenl Intel — cnaum- r":','_'_:',,‘_‘:_‘,,“f:,’ I e BCTECTAGHHO, COXPAHKWNAGH, U Pafin-
ANBHBIA HAGON NPOURCCOPHHX KO- ¥ p== LSS UL qaer owa Kyna Gonee adparTHBHO K
M3HA, YBEMWUUBADLLWIA NpOM3BOAW- . i R R B PBR3YMHO, ¥8m B OSH2, B HuBOR cue-
TB/LHOCTb KUMNBIOTEPA B PECYpPCO- ‘g § 5 TEME, HHNPMMERD, €CIb yivanig,
EMKVX Bupuvax Ha 40..60 . B WG Ne3poMMiowan Npeobpasooaru pas
Windows 98 DCTPOCHA TAKE NOARCPKKA  ¥0TCH B OCHOBHOM BieonnaTu u 3D-yoko-  flen o FAT16 | FAT3? Ges nepediopmMaTi-
ananora Taxunnoruk MMX — 3DNow! ot puTenk; noraHua "aWHUARGCTENA" KpomA Toro, arta

thupmst AMD:

— wwuHa USB (Universal Serial Bus),
NOSBOMRIUULER € NUSMULLLIO Ul IEUMBIILROI U
YCTPOMCTEA ~ KOULCHTPAToPa ~ cocmm-
19Th B UENe 00 127 nepudepuialitix yeT-
poicTta MNpy 3TOM CrOpOCTh OffMEHA NAH-
HEMIK MOXAT nocturatk 12 Mdéailir/o.
USB-ycTpoiieTeA MOXHO NOZKAKNATL U
OTKMIOMATE “ropsdumM” cnocofiom, T. €. He
a6ECTOUMBAR KOMNbIOTER,;

— IEEE 1394, unu FreWire — cropocr-
HUR Bepudeprinu it MHTCPCAC, MeNoJib-
3yembi#, B IACTHOCTW, B HEKOTOPHIX HO-
patilmx MOAENAX | IMDNORKIX RUIGOKA-
Map;

— AGP (Accelerated Graphic Port) —
noxantian wuid. cwo onee “BucTpan”,
uwem PCL Mo aTOMY GTaHAAPRTY ARINONMHSA-

— CYAHZAPTH YNPARMEGHUA NMATAHWUEM
APM (Advanced Power Managememt) wu
ACH! {(Advuniced Configutation and Power
Interface. opyroe Hasganve — OnNow)

Ecnu Texuonoruas APM wdsectha no-
CTATOMHO JLARHO (DHA HANIA QTPAXAHKE
ele B Windnws 95), To nopnepwka ACPI
nosisunace Tonkke B Windows 98. YeTpnit-
cTBY, nopaepxuvBHOWMeE ACPL, mMmonyT
BKIOHETBCA 1 BLIKIHOMETLCH B OTAENBHOC-
v, 1O CHI HBNY 0IlepHUb1UHHUI7I CrL1emMiA.
B waylwem pexume ducpronorpebnotive
KOMMNBIOTEPA CHUXIAETCH 0 MUMKWMyMa-
ARIKNKMANTCA BCA NIUCKOROAR, MOHUTOPR,
nepldapritpg YCTRORCTEA U Ja%e BEH-
HANSTUR OAoKR NWITEHWA, D1v ClaHOEp bl
OHCHL 3KTYAALNLE ANA NONL3OBATCNEH
GnnkHoTHEIX MK (notehonks), rne HAa cueTty

NporpaMma PA3LICKUBAET HB XECTKOM
OVCKE 1TPUNOKEHWA, KUTOPBIE MUIYT He-
npasurshd paldoias ¢ FAT32, a Takwo
NOACMMTHEAET BO3MONXHYID 3IKOHOMUIO
OMCKOBOrO NPOCTPAHCTRA, ECAK Rbl PEIIN-
TRCH NENERTH K HOROMY hopMATY.

Ho... thalinnroid cucreme FAT32 no-
NpaXHeMY BulB AANBKO 00 COBBPLUEHCT-
84. [NABHbIM NPENATCTBUEM B €8 MCOUIb-
SUBHHHMK FUJTHETCH 0, 41U LHIERD HE BCE
NPT JAMME (18K1E, B SBCTHOCTW, KAk ail-
TUBWUPYCHLI W OMCKOBLIC YTUAWTE) MOMyT .
HAR PABNTATR. A NOATOMY NANEXNAKWTEL HA
HOBRIA CTAHAANT LENecoopasHo TOMbKO
NPy HANKMYKK O4EHB BECKWX HA TO OCHOBY-
HUA (HBNRPWMED, BCAKM EMEOCHL BEWEO
“buiriccTepa” bonec 4 5 MGanT)

B Windowr 98 noArunack eue naMa
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MUXHU 3ulIyCRaTL KOHKDETHbIE b
1POfPAMMEl NO PACAUCAHUKY, N

B CTPOrO 3aNAHHOR BREMS. - Masusionnnie

"MnaHrpORNMK 3BaaHuR" | PeAanee

nueHb YANBHO MCNONL3UBRIL
ANA 3aNYCKA TAKWX 3BLEY, KK
HPUBEPKY MCCTKOro  OMCKA
nporpammoid Scanhisk, nadh- o
ParMexTalug YTHAWNTOR | Bwsinn e
Defrag), OMUCTKA OT HE8HYXKHbIX
BPEMEHHDIX W pe3epBHLIX
GaANoB ¢ 11IUMOWLIO HIOBOTD
cpeuycibe  Disk  Cleanup
Wizard. MOITOMY Ml YNO2ASIHY- 5
au "MINAHUPOBLLUMK  A3NAHUNA" Rt "o
WMECHHO B 3TOM DAANANS, XOTA, Puc. 6
KOHE'HO, BO3MOMHR 1 COBCAM
APYTUE RAPUAHTE BrG NPUMEHEHURA,
Kerati, ymunuvra Detfruy B Windows 98
AopaboteHa. ECim Ckun(v YPMPODRATE €8
LOKHBIM OOPEI0M. 0113 CMOXET B OHO-
BUM PONWLAC OTCIEKWBATL 3AMNYCK NPMNO-
XCHMK, COCTARANN CAUCOK WENONbRYBMbiX
s chailinoe. Nocnenyowan pedpil MeH-
TAUWHA OWMCKH UCYWEC IBAHEICR ¢ YHCTOM
BbISBSIEHHUW [10CAEA0BATCALHOCTH 33~
I Py3RK 91MX $alNoD, B Pe3ySbTaTe HArn
DHK BYOYT PA3MELLEHL A CMEXHKIX CAKTO-
pax. ECTECTREHHO, ATO NOAOXMTENBHO NO-
RNUSAT HA BHICTROTY 38NYCKA NPUAUKE-
HWA.

NPOrPAMMHOBIE HOBLLUECTBA

Windows Y8 creui owe nia war Bavxe x
muess s Windows NT Braropapn ycorap-
LUEHC [E0BAIIMON PEANHAAUK MHOMNONk-
300aTCALCKOrN PAXKUMA. TANSNE Kaw Ok
NONRANAATANE UMERT CEROW NOKENbHBIE K-
TANOMW HACTPUEK, CHUM Culcivetinutio
hANTBI CUC] BMHUI O peecTpa. HacTpoiikm
PHSHLIX HUJL30BATCNCH OTHLIHE HE ANKA-
0T 013 M3 OPYHyKD.

Hankiiné rHKMMaHWe B Windows Y8
YARNAHO YTHAKTHM HECIPOMKW W SELMTLE
OT HBNOM3AUK CHLTEMB. Bul Kakne cpel
CTBA HAUEJEHLI HY 31U,

— System Configuration Utility — yTu-
A&, NO3BOAAMLLAN NPARUARHO CEOHGM-
1 yPMPOBATL MALWKWHY, ONTUMUALPNAATE AR
BuICTPORSNCTRNE;

— Tune-Up Wizard — macrep oGuny-
WURAHWS KOMNBIOTEPE, C €10 1IUMULLIY
MOXHO CKOH{HI yPUpOBYIL YIUAWTU 0-
CAYXHBEHWA XEC IKROI0 OUCKA (TAKME KAk
Scanbisk, Defrag v Disk Cleanup) paa u
jangcerna. Tafk RNNGNANCTERWW NRAHOo-
RO NECNYXUBAHKE CUCTEMBI NPUN3BULM-
NOCh ABTOMATHHECKK, DE¥0 BUHKUI D Y4ac
THR C BEWEA C1OPOHUI,

— System Filc Checker, System
Acgistry Checker — yTumiTh ANA NPCBRP=-
KW K BOCCTAHORAAHWA PalinNoB KUHGWIy-
pal (it Windmvs 1 cucTemMuoro peecipa. C
ANMOILBKY ATHX NPOFPEMM 1€11EPb MOXIIO
33 HACKONMbKO MWHYT HPEUOIBRLIWIL HC
WCNPEBHOCIK, WIK YU IP2NCHWA KOTOPbIX
nuAbsuBYI)aM Windows 95 npuxonu-
HUCH HEPOYCTANAGNMBATL CUCTAMY AaHN-
BO,

— Auto Skip Driver — nporpemMmMHbIR
AredT, ONOIHEKIWMWA  [PW 3BNYCKE
Windows yeiponeisy, HE PCarupyiowme
HH CHMCIEMHLIC 3aNpochl. C Oro NOMOtILI
MO0 GNOKMPOBATR 2arpyaky HapahoTa-
IIAr0 ANAUREPA, NPBAOTEPATWE “Sulu-
caHne" CHCTEMBI, [ lunb30UETCAAM

ml‘ ‘,:l l. e

a1

Windows 95 npuxogunock Ana ATOro
NOALIOBATHLSS PEXUMNM 2AUTH 0T cBo-
ea (Safe mordla);

— Dr. Watson — uDHOBAEHHEY HEpPCHR
BCEM XUPOLIO 3HERUMUR yiinil. Flope
XBHIbIBYEI BPOI pammtiuie ction W coofi-
Wactk 0 KaKoik NPOrpaMmMe u NN Kakni
npsirHe Nporaniina Hanonaaxa. Cocros-
HWA CUCTAMBI B MOMEHT COOR sancuiua-
@TCA B tneuManbHbelid LOG-uin,

BHIBOABI U PEKOMEHOALIMH

KOlICW 10, B KOPOTKOI MyPHANKHNG CTa-
TLC OM4EHb TPYOHO KOGHYTRGA RCArQ MHO-
rooBpasus  80NPOGOR, GAAZRAHMBY C
Windows 98 10 CROKN OCHOBHYID 3a0a4y —
NATH HUTATAMN NOHATH, 4TO 13 e npeu-
CTARNSAAT CUCTEMA, Y10 B HEW HOBUI O, 8o
TOp, Byner HAAEH | BCH, BLILIOJI A,

Kakue peromendadmy MOXHO QaTh
HILIOURTCNAM? ECAK Y BARC CTAPAHRKAA
"386-5" wnu "48G-0" MAamHA, CTABWTb
Windows 98 cmeicna HB umeet. JUH 100
4TOfR NO-HACTORLLEMY OLLYIWIb 11Uy
LLECTBE HUBUM ULC 1€ML, HYXKCH | KOK MUHK-
raym K 1@ Baae npoucccopa Pentinm- 166
o rexionorvein MMX 1 32-merabalTHIM
03Y U xoma cama dpma Microsoft onpe-
DNENAAT HUXHINKY MRAHWLY KOMNBIOTEPUM C
npoiaccopom 4BEDX2-68 1 16 Mer uban-
TamMu O3Y, Mbl Dbl K31€1 OPMUETKIA 10 DCKO
MEHAUBEUIM YT 1 BHEEIMEBRIL Windows 98 na
TAKYHK) MULlUWMHY — BLWPATL (LMICro He
YOECICH, & XI010T tc obepewbes. K Tomy
#0 0O6BLEM coooaHOMD AMCKNAOND NPHCT-
PAHCTRA, KOTOPKIA TRAOYATCA AR MHCTAN-
nan Windows 88, BBChmA COnMUEH — b
NONHOK KOMNAEKTALMK CLUCTEME JHHUMACT
YyTb Menee 300 MUua (v 3TO, pasymceT-
cH. Uea npunoxesmii Tunor Offica 87,
CorelDR/AW n an.).

Fenu e y BaC HRT NPOGREM C CHT IEeM-
HBIMK PECYPCAMK, HU Bbl QU UMX NOP
nonbayerecs Winduws 95, jiyquic Bce xe
neperiv i Windows 98. C nonHoi nT-
PBEICIOCIMOCTEID MOXHO CKARATh, uTQ
oA 118 CamaM aene NafioTaar AMCTPae u
crafmnbHee CROAR NPAJILECTBEHHNILbBE.
J1I0CTaTAuHnN ACNOMHWTE, 4TO B Winduws
98 venpaenerHo Bonee 000 (1) kpynwixu
MBAKIY olwuBor Winduws Ub OSRZ. Ko
HEYHU, NUHHOTIWK n3lasuiuca oT “Ba-
1UB" BpPRL KM KOrOG-HuOYaE YAATRa, 1A,
KaK b yXE FORONWUNK, ACABOAMONHBIE
"3annatiu" nn mene 0bHAPYXEHWA OWN-
fink noaRnAKNTCA Ha Web-cepsepe up-
mbl MiCrosull, 1 ux ae ko HONYYATL, BOG-
HUNLIULABWKMCEL  YTmTolR  Windows
Update. -

HoCMOTPpR Ha neponryys UCTORUIND
pazomina 32-6uTHbix MBM, oHa yxa 03-
HAMCHODANACH KOHKYPEHTHON Bnphoh
TP3HCHAUMOHA NhHKIX KOPNOpauni,
MPUARGARMILMY KOMNBIOTEDHYID TEXHW-
kY, CPaBHUTENLHBIE XBPERIEPUT VKK
HanBonee W3IBEC IHLEX 11PUCIADOK A6
HUIO KABCLYH HpWueuehitl 8 Taba. 1 Mx
MU0 yCNOOHO PA3OSAUTE HA “3K30TH-
qeckne” W "CTaHnAPTHRA". K NepBhiM
NTHACATCA  MANOPACNPUCTPEHEHHBIR
unu yakonpogwibHble WBLE “Scga
32X" — UPMUHHLUILHER “NPKCTaBKa K
WU TABRE" . PACLUMPSIOULRN ROIMOX-
nocty 16-5uTHO#M "Sena Meqa Drive-2";
“Philips CO-i" — mMHNTOMHYHKUWOHANb-
113f NPUCTARKA K TANABKMINPY ANA BUC-
NPOW2RANAHKA MHGOPMALWK C WHIER-
AKTURHBIX OMTTUHECKMX AUCKUE POpAaIa
CD-i; "Commodore CD32" wm "CDTV"
— NPOBKT, UNEPELVELIMIA CEOC BOCMSL.
cnocobo iBUbE) HAYANY PACNPOCTRAHE-
HMH W pooLIx NparpaMm Ha CD-ROM,
1o prpMe-paspafioTiuky HA XBATUAO
YNOPCTRA WM CPARACTE 1A 2ABOEBUHWA
PRHKA.

‘CTaHpBR HeIMKA ™ 32-0uiiuean MBN
MUXHO CuMialt "SOO" [1]. “Sega
Satwn”, "Sony PlayStation™ 1 ux mHoro-
MCNEHHBIE KAnHR Ofigne xaparkTepu-
CTHKW ATWUX MANeNUi: MIpoBbiE 1IpU-
rPAMMEl XPEHATCA HE JIBYEPHBIX KON
NaKT-auckux  (CD},  teNCpn3Inonioe
1300pHxEHME PUPMHUPYCTCA B CTaH-
pdpi1ax NTSC wim PAL co ctepeossy-
KOM, HPEAYCMOTPCIHL PpadncoBpasHhie
nepudiCpuiHEE YCTPOWGTRE (NT “Na-
IcpHOTO" MUCTOAATA A0 ABTOMGOWIb-
HOFQ PyNA ¢ NBAANAMIY, UMEETCR BUJ-
MOXHAGTE NPOCAYWWMBBTb ODBINHLIE MY-
abikaneHbie CD, puloidiL U UMCKAmMK
QGoupmu ivd Fhoto- CD 1 Video-CD

Npucraoka "30D0", wMea AORODNEHO
CKPOMHLIE TEXHHAGKWA XADAKTBPUCTU-
KK, MONKAYATCA YCNBYOM, THK Kd¥ 1U-
ABWNACh HA DbIHKE HEMHOIU DONLWE
cBOMX  kUHKypenioo.  UBN “Sega
Saluin® MeWIOT CTaTL NANYNRPHOR Ha-
VAEHHER LCIHIODAA NOMUTMKA W HAANGTA-
TOURAN NPOrPaMMHAA NOANARXKE. Tem
HE MEHER HRKOTOPOS BpBMA OHE CYM 18-
nack NCHORHKIM KOHKYPEHTOM “Sorly
PlayStation" (B panbHeRwem Dydem Ha-
2nBATL &8 NpocTo "PlayStalivn"), koto
PYID MHUIME CHMIEIT AyScih s 32-
OuiHex MBI, 810 noATRENXAAATGA
COALWKUM IMCNOmM {MARaCTHO Hionee
600) Urposkx NPACrNAMM ONK HE., CO-
ANARAAMBIX TAKMMM W3BECTHBIMKM Pup-
mami, kak Electronic Arls, Mindscape,
Capeoni, Kunami, Lucas Arts, Disnay
Soitware. CKOPOCTHLIE TREXMANHKA Wr-
Pul © “XMRbIM ™ HACHNAXKAHKEM 11 BUPTY-
ankHNit kaMenoid o0b3opa DaKskW 11V
YPOBHIO K PERIMSYEMbIM HE KUMIILIOTC -
pax © npoueccopur Penliunm sanaaumx
MULENEN.

Hepoue mogenw  “PlayStation”,
PECCHMTANILC 113 ANOHGKIE, AMeDW-
KANCKMA AU ERNONPACKUIA TANBBW3MW-
OHHKIE CTAHAAPTH, HA OBV NUIHO-
CTRIO COBMACTUMbINMK. Bonee 1iosu-
HUA CTANM YHUBEPUE IbHLIMIA ¥ paGo-
a0 ¢ CD kax yvprciiHoro, Tak w»
KIXHNOAINATCKOro NPOVMAROAGTARA.
CXCMOTEXHMKA ¥ KOHCTPYKTUBHO-TEX-
HONOrMYBCKNR opoprneHne
“PlayStation”™ jpoaymanul  BCCLMA
waie)bHY. OTHOCUTENBHO BHICOKAS



“SONY PLAYSTATION?”

UJIN OCOBEHHOCTU CXEMOTEXHUKMH
32-BUTHbIX BUAEONPUCTABOK

C. PIOMMUK, r. Yepuuros, Ykpansa

Jns mobureneii Buaeonrp cerogHs BbllTyCKaeTCs LUMPOKNIA 3CCOPTUMEHT
urpossix sugeonpucrasok (UBI1): or “Dendy” Ao “Nintendo Ultra-64”.
Mpopnonxas cepuio craresi 0 CXeMoTexHuke nogobMbIx yCTPOHUCTB, aB-
TOp paccka3eisaeTr o “Sony PlayStation” — snoxckos 32-6urHosn UBTI,
noxopwusLuel Becb nrposos mup. flpeacrasneHHbie ceefeHus He TOJb-
Ko o6neryar ee rpaMOTHYIO 3KCNAYaTaymio n CamMoCTOSITe/IbHbIH pe-
MOHT, HO W PacLUMPST TEXHUYECKWNI KPYro30p YUTaTe1en.

LleHa OKYNnaeTCH NOBbIWEHHbIM KavecT-
BOM U HALEXHOCTHLIO.

KAK YCTPOEHA “PLAYSTATION”

[lanee peub nomnper o6 opHOM U3 No-
cnepHux Mopenein  “PlayStation”
SCPH5502. PaccmartpuiBas ee ycTponcT-
80, Bynem, N0 BO3MOXHOCTH, NONMb30BaThb-
C8 NO3NUMOHHBIMY 0B03HA4YEeHUAMU ane-
MEHTOB, MApKMPOBaHHLIMW Ha MeYaTHbIX
nnartax, XOT OHW He BCerna COOTBETCTBY-
0T NPUHATLIM Yy HAc cTaHgapTam (Hanpu-
Mep, TpaH3ancTopbl o6o3HavaloTca Bykson
Q, ane VT, mukpocxemil — IC, a He DD nnun
DA, pa3bemul — CN, a He X). PupmeHHan
HyMEpauus 3NeMEHTOB — TpPEex3HauHas,
npudeM uvdpa B cTapwem paspaae roso-
pWT O NPUHAANEXHOCTU K ONPEeneneHHoN
noacucTeme npucrasku. K coxaneHuto,
MHOMME SNEMEHTbI HEe MaPKUPOoBaHbl. Ec-
nn nx o603HaA4YEHUA BCE Xe yaanoch ycra-
HOBWUTL NO APYrMM UCTOMHWKaM, Ha CXe-
Max M B TEKCTE OHW OaHbl C anocTpo¢domM
(Hanpwumep, IC105). OcranbHbie 0603Ha-
yeHbl Nno ECKJ ¢ oaHO-OBY3HA4HO NO-
PROKOBOW Hymepaumen B 1ipeaenax Kax-
aon ma cxem. [ns ynodcrea tunel 60nb-
LWUWHCTBAa TPaH3UCTOPOB W ANONO0B yKa3a-
Hbl COrnacHo katanory ¢gpupmbl Siemens
[2]. PeanbHo 8 "PlayStation” BO MHOrunx
CNy4asix YCTaHOBAEHb! 3M1EMEHTLI a3nar-
CKOro NPOW3BOAOCTBA, TUN KOTOPbIX M3-3a
OTCYTCTBUA MapPKUpPOBKM YCTAHOBUTb He-
BO3MOXHO.

B craHpapTHbih KOMMAEKT NOCTaBKW
“PlayStation” BXOOST CUCTEMHbIN 610K
(KOHCOMB), [KOUCTUK, LHYP NUTaHWsA, Ka-

pemMoHcTpauuoHHbin CD. Cxema coeau-
HeHW cuctemHoro 6noka nokasaHa Ha
puc. 1. Ero cepaue — npoueccopHas nna-
Ta, Ha KOTOPOW HAaxXONATCA NOYTU BCE OC-
HOBHbIE Y3Nbl NPUCTaBKuU W CeMb pas3be-
MOB:

CN102 — po3eTtka ons coeavHeHun C
KOMMYTaUUOHHONW NNaToun,

CN103, CN104 — BWnKu COOTBETCT-
BEHHO NapannensHoro U nocnenosatensb-

HOro NOPTOB.;

CN502 — Bunka ans NOOKNOYEHUR Te-
nesn3opa (N0 HU3KOKN YacToTe),

CN602 — sBunka onst CoeauHeHua C
nnaTon NUTaHna,

CN701, CN702 — Bunka v po3eTka gns
NOAKSTIOYEHUR COOTBETCTBEHHO CUNOBLIX U
vHpopMaUMOHHbIX Leneit npusopa CD-
ROM.

YNOMAHYTLIA NPUBOA COAEPXUT ANEKT-
POMEXAHUHECKME Y3/ibl CUCTEM BPALLERWA
CD u nepeMewleHus CunTbIBaloWen rono-
BKW C NOAYNPOBOLHWUKOBbLIM NA3epPOM WH-
¢pakpacHOro auanasoHa BONH 1 NPUEMHON
dotomarpuuen. Mpn HaxaTum KHONKU
“OPEN" OTKPBLIBEETCA [OCTYN K KOHTEUHEPY
ANCKa 018 ero YCTaHOBKM 1N U3BNEYEHUA.

KommMmyTaumnoHHan nnarta pacnpenens-
et uenu pasvema CN102 npoueccopHomn
naaTtel Ha 4YeTbipe po3eTtku. [lge U3 HUX
(neBATUKOHTAKTHbIE) NpeAHa3HaYyeHbl oA
AOOKNOYEHUA K NPUCTAaBKE OCHOBHOIO
(*1") u gononHnTenbLHOro (“2") AKOUCTU-
KOB, a OCTasfibHbi€ {BOCbMUKOHTAKTHbIE) —
LR apyrou nepudepun.

BN nutaetrcs ot cetu 220 B uepes
UMNYNbLCHBIM NPpeobpa3osaTenb HanpPaXe-
HURA, PACNONOXEHHbBIW HA NhaTe NUTaHua.
Hasnauenue kHonok “POWER" n “RESET"
CTaHNAPTHOE:. BKAIOHEHUE MUTAHUA W YC-

"RESET" "POWER"
rm
7
[w]
e r/ .
CN1, oN2
“~ AC IN" <—¢— MNnara nuTanun _>>
+5
CN502 -
1
“AV MULTI OUT" ei_ N
CN103
68 “OPEN"
"PARALLEL | / O" <_,._ ”POl:erzgcroapnan PE
CN104 <
8
“SERIAL 1/ O' <—.«-— ﬁf

B N WU
ASAA AN

¥

KommyTaLuoHHan nnata

|

Mpusoa CD-ROM

Genb e coemuHennsi ¢ Tenesusopom, FYC- 1
Tabnuua 1
uan
Xapaxkrepmcrvxa Sega-32X CD32 CcD+ 3D0 Sega-Saturn Sony
PlayStation
loa BbiNycka w 1994, Sega 1992-1993, 1992-1993, 1993, 1994, Sega 1995, Sony
pa3paborunk Interprises Commodore Philips Matsushita, Interprises Computer
International Electronics Gold Star Entertainment
Twun n narovoauTenb - MC68020, MC68070, ARM-60, Osa RISC- R3000A, Mips
LUeHTpanbHoro npoueccopa Motorola Motorola Acorn npoueccopa, Computer
Computer Hitachi Systems
System
TaxTosan yacrora, My - 14 15,5 12,5 27 33.8
YUCNo INEMEeHTOoB - ot 320 x 256 ot 384 x 280 ot 320 x 240 HeT paHHbIX or 256 x 224
paanoxeHua naobpaxeHus fao 1280 x 512 Ao 768 x 560 po 768 x 576 Ao 640 x 480
LiseToBas nanuTpa - TrueColor TrueColor TrueColor TrueColor TrueColor
Hocuteno urposbix
nNporpamm Kapvpuax CD-ROM, 2x CD-ROM, 1x CD-ROM, 2x CD-ROM, 2x CD-ROM. 2x
OTHOCUTENbHAA UeHa Hert aaHHbix HeTt agaHHbIX Her gaHHbix 1 1.4 1.3
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MUKPONPOLLECCOPHAR TEXHUKA

PAAUO N2 4, 1599

TaHOBKA NPOLECCOPHON CUCTEMbI B WC-
XOQHOE COCTORHWE COOTBETCTBEHHO
NpeobpasoBatens paboraer 8CE BpEMA,
noka ceresas BunxKa BCrtasfeHa B PO3ET-
ky. Ha xonocTtom xoAay notpebnaeman
MOLIHOCTL HE npesblaeT 2,3 Br. Mocne
BKNIOYEHVA NPUCTABKW KHONKOW “POWER"
oHa Bo3pacraer no 6...11 BT.

MexnnaTHble COenniieHUs CUOBbLIX
yenei BINONHeHb! 0Bbi4HBIMK MPOBOAA-
MW, @ BbICOKOHACTOTHbIX (MHGOPMALMOH-
HbiX) — 3NacTUIHbIM NEHTOYHbLIM kabe-
nem. Mpu N3roToBNEHUU NPUCTaBKU LWN-
POKO MCMONB3YETCA COBPEMEHHARA TEXHO-
NOrus aBTOMaTU3NPOBaHHOTO MOHTAXa
31EeMEHTOB Ha NOBEPXHOCTb NeYaTHbIX
nnar. MNpakTuieckn BCE YCTAaHOBAEHHLIE
Ha NPOLUECCOPHOM NNaTe 3NeMeHTbl — TaK
nasbieaembie SMD (Surface Mounting
Device — npnBop, MOHTUPYEMbIN Ha NO-
BEPXHOCTL). B TakOM KOHCTPYKTUBHOM
0¢OpMNEHNUM CErofiHS BbINYCKAIOTCH HE
TONLKO  PE3UCTOPLI, KOHAEHCATOopb,
TPaH3UCTOPbl U MUKPOCXEMb!, HO W Ka-
TYLUKW MHAYKTMBHOCTH, NABK1e BCTABKW,
pasbembl U MHOTrOE Apyroe.

MNATA MATAHUA

B oTAnume ot 8- n 16-6utHbix UBIT, ume-
OWWUX TMHEAHbIE MCTONHWKWM NUTaHWs, B
“PlayStation” npyUMeHeH UMNyNeCHbA. Ero
[OCTOMHCTBA — SKOHOMW4HOCTb, Hebonb-
Woe TernosblAeneHVe, BuiCokaa Craburib-
HOCTb BLIXOOHBIX HANPAXEHWIA Npy koneba-
HUsIX CETEBOI'0 M N3MEHEHUW TOKOB Harpya-
ku. B passvuHbx pexvmax paboTel npucTas-
ka NoTpebnseT 0T UCTOHHKKA TOK 180...800
mA no uenu +7.6 B 1 360...500 MA no uenu
43,3 B. Nynscaunn BLIXOAHbBIX HanPRXEeHUH
NPY OTKNIOHEHHON HArpy3ke He NPeBbILAT
100 mMB. KNI ucrourmka — 53...75 %. Xopo-
LMe NapamMeTpbl AOCTUIHYTHI 33 CYET NOBbI-
WEHHOR 4acToThl nNpeobpa3oBaHns n Npu-
MEHEHNS KBA3UPE3OHAHCHOM cxemb! [3, 4]

MNpyHUMNUanbHaa cxemMa naartbl NUTa-
HUR NoKa3aHa Ha puc. 2. Hepe3 NoMexo-
nopasnawouum GUNLTP C001L001C002
cetTesoe HanpsXxeHwe NocTynaer Ha Bbi-
npaAMYTENs — AWOAHBIX MOCT D001 —
D004 n panee Ha npeobpa3osatent Ha-
npsoxkeHnn KonpeHcaTtop C003 crnaxmwsa-
et nynecauuu. KoHpeHcarTopbl C010
CO11, pNA NOBLILLEHNA HANEXHOCTU CO-
eaVHEeHHbIe NocneaosarenbHo, CenA3biBa-
0T BbINpAMUTENL € 06uMM NPOBOAOM
(uenblo GND) npucraeku, HTO ocnabnser
BAUSIHME HA HEe NOMEX, NPOHNKALIUX NO
cetw. Mo npasunam anexTpoHe3onacHoC-
TV CyMMapHas eMKOCTb 3TUX KOHAEHCaTOo-
OB He [OXHa NPeBLIaTh 6600 n® [5]

OpHOTaKTHbI NpeobpasoBartens Ha-
npsxeHus cobpaH no cxeme 6NOKUHr-re-
Hepartopa ¢ 0bpaTHbIM BKAKOHEHUeM ON0-
na. Ero pabora ocHoBaHa Ha HakonneHu
SHeprun B MarHuTHOM none TpaHcop-
martopa TOO1 BO Bpems OTKPbLITOro COCTO-
aHUs KKIONa U nocneqyouwen nepenaye
ee B Harpyaky. "Camo3aLmiLeHHbIA™ KoY
Ha TpaHaucTtopax Q001 u Q002 ycTpoeH
TakuM ob6pasom, HTO Npu neperpy3kax u
nepexoHbIX Npoueccax ToK, NpoTekato-
WMt Yepes Hero, OrpaHnyMBaeTcs, He No-
cTUras onacHbiX 3Hayqerni. [arumk Toka
coctouT u3 pesuctopa RO09 v auoaa
DO008. HanpsxeHnue C Hero NocTynaer Ha
Ga3y Tpanaucropa Q002, oTkpeiBas €ro
NPV PeakoM HapacTaHuu ToKa amuTiepa
rpanauctopa Q001. B pe3ynbrare 6azo-
gan uenb NocfieAHero okas3biBaeTcs 3a-
LUYHTUPOBAHHOW, 4TO ¥ NPUBOAUT K Orpa-
HUNEHWIO TOKAa

Mpy Ha4anbHOM 3aNYCKe KA OTKPbl-
BaeTCR TOKOM, NPOTEKAIOWNM Hepe3 pe-
auctop RO03. HanpsxeHve obpatHOU
cBa3y, Heobxogumoe ans paborul reHe-
paropa, nopaeTtcs Ha 6asy TpaHaucTopa
Q001 c o6moTkn |II Tpancdopmailopa
TOO1. KonperHcatop C004 BmecTe C EM-

KOCTHIO KONAEKTOPHOro nepexoaa TpaH-
3ycTopa Q001 1 MHOYKTUBHOCTLIO pacce-
usanus TpaHcdopmaiopa TO01 obpasy-
0T nocneaosatenbHulil konebarenbHbii
KOHTYP, HACTPOEHHbLIN Ha HacToTy, 6nu3-
KylO K Hactote npeobpasosaHus. B pe-
aynprarte HanpsxeHwe Ha KONNexkTope
Q001 npuobperaeT noYTn cNHycomaarnb-
Hy10 dopmy [3, 4]. AemndupytoLlas uens
CO05R002D005 zawuwaer 1paH3ncTop
Q001 o7 npoboR.

HarpsxkeHms BTOPVYHbIX OOMOTOK M wn
IV pancgopmaropa TOO01 BEINPAMARIOTCH
nvopnamu ¢ Gapbepom LUOTTKM D101,
D102, OTAMHAICWWUMUCA MaNbIM NPAMBIM
napeHVeM HanpsXeHus, 4TO ynydwaer
3HEpreTuyeckne xapakTepucTuku UCToM-
HuKa. Peauctops R101, R102 — Gannacr-
nble. OHW CO30aloT Harpyaky, Heobxonu-
MYIO N8 YCTONYMBOM PaboThl npeobpaso-
paTensi Ha X0NocToM xoay. CtabunuTpoH
D103 ¢ HanpsxeHnem cTadbunuaaumm 10B
orpaHM4MBaeT BO3MOXHBIE NPY Nepexon-
HbiX MpoLEccax BCMNECKW HaNPAXEHUR
Mponas crnaxuvsawwme bUnLTPDI
C101L101C103 n C102L102C104, BbI-
APAMAEHHBIE HANPSXKEHUS HEePEe3 BbIKNO-
yartens SW101 n paavem CN101 nopatot-
CH Ha NPOLECCOPHYI0 NNary.

Mocne 3aMbikaHWR KOHTaKTOB BbiKNio1arTe-
n8 SW101 npyn Hannumn 060MX NUTAIOLWUX Ha-
MpsXEHUA 3aropaeTcs 3efeHblil CBeTOAVON
PD101, BKNIOYEHHBLIM B KOANEKTOPHYID Uuenb
“LumdpoBoro” TpaHncTopa (digital transistor)
Q101. 3TOT OTHOCWTESBHO HOBbIN 3NEKTPOH-
Hbit NPUBOP NOTUHECKU — 3NEMEHT HE ¢ or-
KpBITLIM KonnexkTopom. OH cocTouT U3 00biy-
HOFO TPAH3UCTOPa M PE3UCTUBHOMO AENUTENR
B uenw 6a3ul. Bxon nocneaHero MOXHO CO-
eVNHATL HEMOCPEUCTBEHHO C BLIXOAOM UG-
posov TTJ1- unn KMOT-MnUkpoCXemb!. "Uwndp-
poBbie” 1PaH3NCTOPLI OTAMHAKTCA OAWH OF
ApYroro CTpykTypon (n-p-n nau p-N-p) u HO-
MUHanamwv peancTopos (1...47 KOm)

CNOO1  FOOA L001 ) )
, 18A 4ZE333 D001-D004 T001 D103 SW101"POWER
IDT 3 1N4006 N-T00-956 D101 % L101 100 mxTn rm
= Roo1 _| €001 o |CO02 5 02 wmy — j',
N 650x T s By 1 “ T_Nm ci3 | |
& . - || 3092 1 R101| ¢+ C101 * 1gomkx | |
N CO01, CO02 0,047 wk x 275 B~ N 330 "Tcoos 6 560 560 mx > 168 T x168 | |
| 1000 x |
C003 47 wxx 4008 77 | AN x 148 \Y 7 R0z || ©102 820 mix 10 B_L C104 ll
_l_ coo4 25¢ ROD2 2P D005 RGP10K ~ A <168 | | >
68 ® 1 ° ™ . O
T w18 ¢/  R0O0627« RO0S 150 D006 1N4002 3
_ S ] G- 11 |p101, D102 | D104 105
0%23M RO07 coo8 Co06 C81.004 [IN414B JR106 22mex gygg
' k47 Q002 0.047 wmk 0.022 mx i Y 470 x50B 470
251740 — | }—4 o /|R103 — =
o 100
{0008 [)R00S ;R%‘OO D007 PCO01 IC101 C1093
1N4006]'] 0.68 /|RO12 ROOB 6.8 1N4148 TLpe21 258 1 3 6B
/| 820 — = —+ - 4 :
- R104 f’f’: 5
- 470 S
358
D105
248 [
: & PD101 CN101
L 0102000 x 250 B~ /| R109 P ' D R108 120 o
13x [/|RMNM "‘POWER" {4 > +768
7l 15 IC102 519578 4 - /401 oTo143 [
158 ==L 08 2> GND
€011 2000 x 250 B~ 5706 106
N4148 1 3N +338
Xl 228 VCC 4 MK x 7/
SW102 e : 34GND l_x 508 4N\
"RESET" []R110 [/] R112 s » GND
10x /) 180 ‘T‘ 5\ RES
7




Tabnuya 2

Tun InexTpuieckne WMaroro- Llena Mpumevanue
napamMeTpbl surens | (aonn.)
25C4231 n-p-n, Uxs < 1200 B, Rohm 15 Q001 (puc. 2)
Iks2A, P< 30 Br,
f<i2MIy h213>9
2SC1740 n-p-n, Uks < 50 B, Rohm 0,15 Q002 (puc. 2)
Ik<0,1A P< 03 Br,
f< 180 Mly, hz13 > 40
DTC143 n-p-n, Ugs < 30 B, Rohm 0,2 Q101 (pnc. 2),
lk<01A Ps 03 Br, «unpoBon»
hz13 > 30...100 TpaH3ncrop
TLP621 n-p-n, Ukom < 55 B, Toshiba 0.5 PC001 (puc. 2),
Ikom S 50 MA, t < 3 MKC, TPaH3UCTOPHaA
Uuson = 5 xB onTtonapa
B X1 1t X2 x4 2 X5 |
1 out2 1{out2 1 out2 1{our2 |
904 2 ours Sl 2¢svNz 2L 2outs 92 svn2 |
b3, 3, 1118, 8 || 3, |
I < SYN2 < PE1 - SYN2 < PE2 |
I BHCPErT R 2(essB A PE2 4(+338B |
! 2 15338 [-53enD [E1-2¢+338 -2 GND
4 1 6lonp  [f-8(+76B [I-1-EenD 8 +768
; :<+7.6 B E ;<SYN1 : ;<+7,6 B z I sYN1
/ ’ / 8/
’ ’
{ouTt {out
X3 ——— :
1 1/Z 10N SYN2 5
2 || 207 Kzzp
3 ANN Rt c
112K 8ysyn1 8
N / s
8 VD1 4 |l 4// | ™ GND 3
(U,=568) s 5>> I 6< 3
i
4 S > OUTH §
(5] 8// 1 5\ PE1 c
- NN 4 o
Fi 1/, 1§ 4N +76B =
s e, | K e, O
o [[oge | EQNI-
L] &
[ lhogg |
| <& ouT3s
Puc. 3
< X2 (X5 XEHUA BO3BPALLAIOTCA K HOMUHANEHBIM
) 3HayeHvsM. Hanpumep, npy ysenun-HeHum

i0o 0 0 0 0 O O O8

_<

X1 (X4)
boo O 0 O

009
Puc. 4

BoixofiHble Hanpsaxerwus npeobpa3osa-
Tens crabunuanposBaHbl. Hanpsxenwe,
NPONOPLUOHANLHOE BLIXOAHOMY B uUenu
+3,3 B, noctynaer Ha BXoA, ycuautens
paccornacosanun IC101 yepe3 penurenb
u3 peauctopos R106, R107. Buixop, ycu-
avtens yepes peauctopbl R103, R104 n
csetonuopn, ontpona PCO0 1 noakmoueH K
uenu +7,6 B. MNpu nosbilueHnn nloboro n3
BBIXOQHLIX HANPAXEHUI TOK Yepe3 CBeTO-
avon ysenuyusaetcs, w Haobopor. B pe-
3ynbTare M3MEeHAeTCR CONpoTUBNEHUE
ydactka Kkonnexrop—amurrep ¢hoToTpaH-
3MCTOpa ONTPOHA, BKNOHEHHOrO B Lellb
obpaTHOM cBR3W BAOKUHI-resepaTopa.

3T0T NPOUECC BLI3LIBAET Takoe U3me-
HEeHWe 4acTOTbl W [TUMTENBHOCTU FeHepu-
pYEMBIX MMIMYNBLCOB, HTO BLIXOAHLIE HAMNPS-

MOLWHOCTU Harpy3kun B 1,5 pasa 4acrora
npeobpazoBanna cHmxaercsa co 160 no
120 klMy C OQHOBPEMEHHLIM YBENUYEHUEM
OTHOCUTENBHOWN DANTENBHOCTY OTKPHLITOro
cocToaHua Tpanauctopa Q001 (. e. Bpe-
MEHW HakonneHua 3Hepruun). Uenwn
R0O10C008 n R105C10S npnpatot cucreme
aBTOMATUNECKOrO PEryaupoBaHnA Hanps-
XEeHUR AUHAMUYECKYHD YCTOMHMBOCTL. KO-
3¢duumeHT ctabunusaumm 4OBONBHO Bbi-
COK: HanpsxeHue B uenn +3,3 B uamexn-
etcsa Bcero Ha 0,5 % npu yBenuyeHnu Toka
Harpy3ku ¢ 0,035 no 1 A. inR HanpsixeHus
+7.6 B 3ToT noxka3arens xyxe — 11 % npu
u3MeHeHun Toka Harpy3km o1 0,075 n0 1 A
Mpu KOPOTKOM 3aMbiKaHum NloBoro n3 ebi-
X008 npeobpasosarent NnepexopunT B pe-
»umMm crabunusaaumm Toka. lNocne ycrpaHe-
HMA 3ambikaHus HopmanbHasa pabora soc-
CTaHaBNIMBAETCHA aBTOMaTUYECKU.

Kak yxe rosopwnocb, npeoBpasosa-
Tens paboraer Bce Bpems, NokKa certesasn
BU/NIKa BCTABNEHA B PO3ETKY, AadXe ecnu
KOHTaKThl Buiknoyarenst SW101 “POWER"
pa3omMkHYThl. O3TOMY HE cneayeT ocTas-
nsTb UBM naponro 8 Takom COCTOSHUWN —

HEWCNPaBHOCTb NANATbl NUTAHUR MOXET
npusecTu K noxapy. He 3abuiare o Bbi-
COKOM HanpsXeHuu Ha 3Tom nnare,
Bckpbisas VB gna pemoHTa.

Ha nnate nNuTaHnM| HaxXopUTCH TanMep
IC102, dopmMupylOLLiMiA NOAABaEeMbIA Ha
NPOoLECCOPHYID Nnaty curHan cbpoca. B
MOMEHT BKJIIONEHUA NPUCTABKU KHOMKOW
SW101, a Takxe npu HaxaTtuu 1 oTnycKa-
HuU kHoNkM SW102 Ha ero Buixoe NonBNA-
€TCA UMMNYNLC HN3KOrO NOrMYECKOro ypos-
Ha panTenbHocTbio 500 Mc. Bpemasanato-
WWMM 3N1EeMEHTOM CAYXUT KOHAEHCATOop
C106. Uenb D105, R111, R112, D106
obecneumnsaer reHepaumio curHana cépo-
ca Nnpy KpaTKOBPEMEHHOM YMeHbLIeHUN
HanpsxeHua B Luenu +7,6 B. B peaynbTarte
nocne Tak Ha3dbiBaeMbix “npocanox” cere-
BOro HanpsxeHus npoueccop WBI asTo-
MaTtu4ecku nepesanyckaerca. Hanpaxe-
Hue ctabunusaumn D105 — 5,1 B.

Nopbwpas 3aMeHy aKTUBHbIX 3NEeMeH-
TOB NNatbl NUTAHUK, CAeayeT YYuTbiBaTb
uUx napamerpsbl, NpueeneHHbie 8 Tabn. 2.
“Unepposoin” rpanHsnctop Q101 npu Heob-
XOOUMOCTU MOXHO 3aMEeHUTbL NOOLIM
OObl4HBIM MAnNOMOLUHbIM CTRPYKTYPL! N-p-
N, BKMIO4YUB nocnenoBaTensHo B ero 6aso-
BYIO UEnb pe3ncTop CONPOTUBAEHWEM
npumepHo 10 kKOm. B kauectse IC101
MOXHO ucnons3osatb TLP431CLP, TL1431
(Texas Instruments), HA174 (Hitachi),
KP142EH19. B nocnepHeM cny4ae HyxHO
VMETb B BUWAY, HTO BCTPE4AIOTCR NapTnu
npubopoB C HECTAHAAPTHLIM Pacnonoxe-
Huem ebisoaos. OnTpoH TLP621 (PCO0T)
MOXHO 3aMeHuTb Ha TLP521 nnu NEC256.

[na nosblweHWUA HANEXHOCTN NNaibl
NMUTEHUA N YMEHbLUEHWR NOMEX APYruMm
3NeKTPOHHLIM Npubopam, co3nasaembix
€0 B MOMEHT NOAKNIONEHUA K CEeTU, PEKO-
MEHYETCA BKNIOYUTE B pa3pbiB OAHOIo U3
ceTesblX NPOBOAOB (Hanpumep, nocneno-
BarenbHo ¢ nnaskow Bctaskon FOO1) pe-
3auctop conportusneHnem 10...100 Om Ha
HOMMUHANbHYIO MOLLIHOCTL HE MeHee 2 BT.

KOMMYTALIUOHHAS NJIATA

CxemMa KOMMYTaLMOHHOWM NNarbl Nokasa-
Ha Ha puc. 3, pacnonNoXeHmne KOHTaKTos ee
BHELHNX pa3bLemMoB — Ha puc. 4. Yuture,
4TO Llenm, Hasbisalwmecs OUT € pa3nnyHbl-
M1 LM posbIMU nHAeKCamMu, ans MBI exon-
Hbie, a SYN 1 PE — BbixoaHble. [1nara akpa-
Huposana. Mbkun kabenb pavHon 80 MM
coenmHaeT ee ¢ pozetkon CN102 npouec-
copHon nnatul. Obparure BHUMaHwWe, 4TO
NOPSAAOK CNENOBAHUA KOHTAKTOB PO3ETKW
XS3 obparHbiit oTHocuTENbHO CN102.
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NOYEMY “CrOPEN” KOMMNbIOTEP?

H. KYPUIIOBHAY, r. Mockaa

#3-3a HECOBMONEHURA HEKOTOPBIX NPOCTRIX NPEBH, NMEPCOHANLNEIH KOM-
NeRTEP MROrAa BEpiXxoanT n3 cTYPoR. OcobeHHO DnaceH MOMEHT NOAK0-
deHMA K Cro nuTepgelicKomy pasvemy kabans, COSAMNEHHOIO C APY! 1M
KOMITBIOTEPOM, NPOHTEPOM W NMPOYHMK NCPHNGCOUANDIMK YCTPORCTRA-
m#. floaTomy neobxoanmMo cobmoAaTs NPIBUAR IBIEMNEHNH KOPNYCOD
NPuBOPOR ¥ NPOKABLAKA COCONHUTCALILIX kKaGenel.

Ha p1c. | nokasana CxeMs UEnH 1 I BHAA
KOMNBIOTEPY 01 LEIW IEpemeHii 0 1oxa. B
Her OUORSBIENbHU MMEe ICR QUILTP, JoLUK-
WHIIWHA KK RUMNLIDTCP OT NOMCX, NPOHK-
KOWMX (13 CCTH. TAK W CETh OT NOMEY, reHa-
PYPYCHILIX KOMMNBIOTEPDR OH MOaT GhiTh
AOBONLHO CADXHGIM, COCTONTH M2 HATKONB:
KX KOHOSHCATOROR # KATYHIOK WHOYKTHUBHO-
CTH, HO O5KIYMN NpRACTABNRET cobul s
xouaeHcaTopa (C1 1 C2) OUMHBRUEUR ehrU-
CTW, TUNKR COBRMHEHUH KOTOPLIX NOQKMOUC-
HE K UDWEMY NPOBOAY 1 KOPNYCY KOMNLIOTE -
pa. Konpohcaropbl Ofpaavior AMROCTHRIR
NENUTEAR HANPHAXOAHKUE, NOATOMY MEXIY He-
232@MNANHEIL KDPNYCOM KOMNBIOTERE VI~
BOhin 113 NUITEKIWAY HPUEUADE QCACTOYOT 11ia
npsxeHue puaepno 90...130 B (o cetu
220 8 ¢ y4CTOM BOOMOXIONO pasfipoca AM-
KOCTOW KOIORHCATOROR). flaxke AGK (hunkT-
pA. KAK TAKNROM, A KDMMKOTHNA HAT. YNDMA-
HYThI AQNUTANR NOPAZYVICT NAPA3UTHLE B14-
KOCTIA MA¥NY 06MOTEAMI W MATHI ONPOBU-
A0m TRAHCHOPMATOPA NUTEHKA, B daumon-
MOCTH OT WX BESIMYMHBE HElIDANEHWE Ha KCP
NYCE MUXE T, BUGDLE | OBOPA, OKJaTLCH Mo-
Doir B mHieppanc ot 0 0o nonHoro ceteso-
10.

CeroaHn SNNRNIMHGTAY NOTRAOWTANEN
(KaK BHTORKI, TAK 11 NPCMbILLTERHBIX) SiieK-
TPOZHEPTA NOOABTCH HU | PEXQBIHUA CCTK
2207380 B. Hanipumep, k RkMN0My A0My NOQ-
PO YETRPCXNPOBOAHEIN Kafenh, coaap-
waupis TRu haakex nposopa (“daam”, Ha-
MPSOKEHBA MAXNY NIOGLIMKM W3 Hitx PEBHU
300 B) v apuH HERTPANBHLIA ("HYIL"), Iu-
ALMNEHHBIN HE TPRHCDOPME IVPHOR 101
cranuwm, OaHudsaHee U ipedmenu (@ 310
HULREIRIOWICE HOALLUMNCTEO BHITOBRK NPW-
Gopou) IMTaoT nanpaxeHuer 220 A, non-
KIUGHan WX Moy “aloi” u "Hynem”. Tak
KAK FOTEPK AHEPTHM MUHHUMANKHKI P4 NaB-
HOUW HAMNYaks Ha “thaabl®, NPOBOOKY BLNOA-
HEIIOT 12K oOpa3oM, Y1uDbl HENPHXEHWE
Ka%A0A M3 HAX HOARBEJIGCL B 1PCTL ODLLETo
ALY KBBRID.

W3 ckasauiniord CReAyeT, 'TH NAHN KA
rieap nnfinii CATARNIA POARTKI 333&MNEHT
yApea “HYNEBOR" npoBUA. HuNpHXeHWe
MEAOY METRUANECKIM KOPHYCUM | 100KNID
SEHHOIO K HEM BHOAKE WS PABIIOND KOMNe-
iepd [vam AI0Boro ApYrora anekTRonnMin-
Paj U IEMNEIA CORTARNAAT YNOLIAHYTHE Bhi-

we 90. 130 B. YuMTHRAA, NTO EMKOCTD KOH-
Kop1yc FOMTibTepa
i Sal )
"PEJ"NER" Lnok nuTa- kA
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Puc. 1

pencaiopos ©1 v C2 obemno pasHa 0.04
1MKD . HECAOXHO NOACHMUTATR, YTO N0 3238M-
ANIOUEKY KOPNYE NPOROAHVKY TRUAT TOK CH-
noi npyMepHnN 3.5 mA. JToro BNONHE pucTs-
TOMHN, NTNOB OLYTUTh ACBOSBHO CHIbHBIA
ANAKTPOYOAP NPW NPLKUCHOHEHWW K EURIY-
cy.

HenpsseHne Mexay HeIaIomc iiuimu
KOPHYLCEMM UBYX NPWAOPOB, NUTAOLWMXGCH OT
O/ I0H 1 TOM e *hasbl® MOXAT ANCTUrATH
npuaepko 44 B Fonu xa OHW NOAKMNIDYEHD K
NAaHKEIM “(hARAM", CUTYALWA HAMHOIO XyXE,
OHPATUIMCH K BEKTOPHOH Ouar PammMe, Maol-
PEXEHHOA HY pue. 2. Buecu UT U2 i
NPHECHAN 110 KOPNYGaX KOMNBINTENOR, -
TaEMbIX COOTRETGTRAHHN OT “haa® An C. Kak
AHHO, WM2-33 <PARNBOTO CABHMA RA3HOCTb
atux Hanpaxadni (Ul — UZ2) cocresur He
nmeHes 190 B paxe Des yye ia pasDpos om-
KUUTEN KUHGEHURITUPOY B UILTRAK.

Curauit DOILLLON DRAW I MOXET f0-
UM dlL HANPAXCINEG MCKAY KOPNYCArK
1paOOpOD, NOAKTIONOHHILIX K PAAHHM ANAKT-
poccTAM ST FuRAET, HANPHAMAD, HA NPOo-
MAIUINEHHRX APEANNMATHAX. HMBOLWW, OBE
NA3AANKHKIA CATH — NCBETUTENbHYK) W CU-
NIOBYK), 3HEPTWA B KUTOPBIE HIOCIyIbEl e
TOJbKO U1 PBEHLLY 1pERCDUPKMAIDE0D. HO
WMHOIAR MERC OT PaSHLX INCKTPOCTAHI M
Da30BLIE COOTHMMUEHUS 3NACk CNRBPHIIAHKHD
npoKMaRansHH HyNARKIA NPOROAA TAKHY Ce-
1Al GRIBAIOYT 333EMNEHE HA IHAYUTENBHUM
YOANERIM OAMH V1 LRy 010, 3u cyer npoTe
KR 8 J0MIC ONyxoamiimx TOKos paa-
HUC 1L NOTCIILKMANDE MCXAY HUMM, 3 CARAN-
BATCALIIO, W MEXAY KOPMYCAMUK XOMNKKITA-
POB MOXET AHTh NMAHK AHAYMTAARHOR — 0o
HACKONRKWY THICAY BOAbLY, &CNy BONHIWM 38-
AAMNHTANA NPDXOQWT BhICUKOBONBIHEH Ji-
HUR, TPACCA OBUXEHWRA SNEKTPUIREHCHUP IR
WAH BO BPEMA IRYEb0I.

B smomeH |, kOia Lo Hpnliopa coeasHs -
11 MTCPDOIC M KREGNEM HITH M MHOPO-
KONTAKTHEY PRIhAMOR KACAKITGA GOOTBOT-
CTRYIIMY MHRAN, HA OAHOBPEMBHHO. 210
HAUAGAKHO 1M3-38 BCENDE MMEBIJWMACH He-
BONBLIMA G1 K HOHEHWH P deacpol ¢ NCPCKO-
COU COUICIAIOWKACH 1acTeit Boe "mMexknp-
NYCHOR" HAaNpSXeHWe NPUNNANRIBAATCR K
FSNROI U2 COENVHUBILIMXGSH UANRA. XOpoLwo,
acnu 310 okakerca GND (oBwmi nposou) —
NOTERLWAG b KUPIYUUY BLIDALMIOICA U 0C
1dibHbie Ul coeumimTea Gosonacio K
CUKBHEIWNG, 0 DOMLWLICTBE CNY IAGE KOH-
CIPYRLMA PA3LEMOB HE MAPIHTHPYET LOANM-
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Puc. 2

HAHWA NERBEBbIMI IEHHD “"SENMAHHLIX KRUH-
TAKTOB. THK 4TU HENPHXEBHUE B HECKOALKD
[BCATKOR WM LHKE CUIEH BUJb] BO3ACHCT
BYET {XUTH ¥ HEAL O) HB QaCCHHTRINLIC 113
EUMHUYGLL BONLT BAOAL W BLIKOA MHTEP-
PCRCHLIX MHUKPOCXEM. PaHO Wn NO3NHN 3TG
NPMBENET K UX NNRNEXAAHU.

MHGMY HANPWATHOCTRA MOXHO #3be-
¥ATh, BCAW NPERBAPWTENBHO OTKIIKIYMI R CU-
EQMHAEMBIE YCIORCIBE LI voin. HO u D
I1UM CIYHR0 PA3NOCTL NTOTEHUMANOR KAPNY-
COB MOXCT BEiTh BOBOALHD 3HAUMTANKHON 33
CHET HAKOMNAHWA CTATWMACKWX 3APRROR,
NCOGHHHO, ACN NCBEPXHOCTh CTOME, HB KO-
TOPOM OHW CTURAT, NOKPBEIEE HIBCEHAKOR UK
LPYT MM XORULLME AUSjIexT prkom. [1na non-
HUR O€3utiacHOCTH HCODX00MMO KOPNYCH
HPWOUPOL  NPCABAPUTCALID HAQEXKHO GO-
ELMEMTL $ACKAY COBOK

Mpywna nOpa CKasaTe N AGNOAKUTANR-
110M NPOBOAE R XaPNe NMTAHWA KOMNBIOTE.
pa, GOAANMHAINIIAN Ar0 KOPNYC C TPETbLM
KOHTAKTONM “BBPOBUNEKN ', Oroe 1 HbIM KUHIBKI
WMEETCH B “BHPUPUIR IKE', TIPHYCKM Fapat
WMPYEICH, Y10 Ol COCOMIATCH NENBLIMU
ECs1 BCC COCTABHBIC IRACTH BAUIARG *ARUKG-
AUTENLHOMD KOMINEKEA™ NUTANTCA OT DOHCH
# TN XA MHOFOPO2BTOYHUN CETEBOR RUNLLL-
K, NPW BCTRBAEHHDIX B HBE BIAIIKEX, KOPriySes
COEOVHEHL, LdXe €CIM OHA NOAKMIDUEHA K
oObiHLR Cereton po3cTke Bes cneuwank-
HOrO 303CMANIOLICTD KOHTAKTA. TAPAA NPK-
coepvHeHWEM WHTARDAKCHBIX KAaGanel na-
CTATONHO ARKAKYATENEM, aDbIMHO NpeoyC-
MOTPAHHRIM HA KONOOKE, OTKNKNWUIbL CElb
CAHNRNAMAHHO OT Beax Npubopos. Onmexo,
npuaSpaeTas kancaky, ybeuwiech, Y410 uco
B POHSETKH LEACIEWIOALUO UMCIOT TPCTHIA
KUHIBEI M 11 RONTAKTLl COCOMNEHE MEXOY
Cadon. MIOFHO “nesrie” NPOMARNAMTANK HA
ITOM SKOHOMSTT

NPURENAHHRIG PRKOMEHORLMKM XORKILIK,
BLNH KDMNDHEHTH KOMILIEKUB HUAVUAICH Ha
OOHOM CTORE Wi XU1H OL4 1B OL1H00 KOMIRTE
Buk yoIORsISCTCH. CCNM 01 YCTAHORNEHR A
pasibx NOMEILEHHAX — RHCOKA BAPOAT-
RHOACTH AMTAHKUA OT PA3HbLIX “"¢r3™ CeTW, Y70
AHAYMTANBHO NOBLILAECT ONdCHUCIL §I0-
BPANOBHIA MHTEDDERTHBIX MUKRULXEM. 38-
SEMNEHIE KURIYCUB NprBiopon b noaodioi
CHI YELM® MOXCT FaPanTHUROBATL NABEHCTAN
WX HULCHUHANDD, TORLKD GCNK 062 NOMBINA-
18 vCHT ODLLVIA KONTYD 3338MNeHlA Ho
M D OTOM CRYyI3ae Ha AAMHHKIA WHTARKpAAC-
HHE NPORNAA, R OCOOEHHOCTH NPONGXKEH-
Hhl@ PAOOM C CUAOBBbIMK. MOMYT ObiTe HEBE-
OEHBI NUMEXK UNACHUK BEJYMHI.

B rugulsbIX C 1 Yauusx COCAMHIRIDT MEX-
Ly CUBOR KOPNYChd (AN TPETEW KNHYAKTHI
COTEBLIX [O3STOK) ATAANKHRIM MROBOACK.
Ern NpoknaakiBAOT NO TOH XKE MPECCE, Y10 W
UHTERDENCHBIA kBGE/ib, 11, BUINMUNIIO, BaK
H€ K HEMY. 3B3EMIFIL COCLMHCIIILG NDK-
Gupl HyRID TOALKD B OAIOM MEecTe XnTA-
NocL Bes AIpEANCTEPE«h OT NONKITOK COANATS
aTO, NAYIKNKYNANCH K HYNABNMY NPOBOAY CB-
1. Bn-nAPRRIY, OTAYACTRBHHBIE CTHRHALPIbL
HE OMOBAPVBAKH, K KAKOMY WMEHHU | HE3LY
[XORETEM OH NOOBEAEH, OB W KOHCIPYKUWH
FRIEETUK 1 BIIOK (B 10N SUCAC "Copa”) nony-
UKHED UPB BQPMania codnoiciive B avon
CHIyaumn Hom3BexK b owkbky BO- ATODKX,
HCUCAPABHOCTH (HanpUmMen, NBPKE B NoO-
RONANAM ANAXTPDAHBMNKC Kabene) muxer
MPWBAECTH K TOMY, Y4TU HEIHPKEHWE MOeRLY
“HYAEBbIM™ THEZUUM ¢ JCMICH BOCTUIHMET
HOMION BCAWYMILL CCTCBOMD, FIOCTYNAs '1a-
peEs npuBopH-NOTRABMTANK, NOAKAKINBH-
HHIA K ATOR W OpYras pOSETKEM. -



(' MHEHMS M fUCKYCCUMN )

W3MEPEHMWE HEJIMHEUHbIX
UCKAXXEHUM HA LLYMOBOM CUIHAJIE

A. CbIPULO, r. Mocksa

B crarpe asTop obpawaer BHUMaHUNE YATaATENIe HA OOUH NPAKTY-
YeCcKy He UCNOoNb3YEeMbi MEeToR U3MEePEHN HEeJSIMHENHOCTHN yCcunu-
Tened. Pe3ynerarbi OObEKTHBHbIX U3MEPEHUNA HENTMHEUHbIX NCKaXe-
Hui YM3Y4 no aTomMy merToay yaANBHATENIbHO COBNAaAKAaIOT C pe3ynsrara-
My mx CyObeKTUBHBIX OLEHOK NPy 3KCIIePTHOM npocnywmnsaHnu. Pe-
f[axkuny 6bino 6bl MHTEPECHO Y3HaTh MHeHue moburenen n cneyna-
NINCTOB O NPUMEHUMOCTH M PAcnpocTpaHeHu Takoro Mmeroga nime-
peHuii B 3N1eKTPOaKyCTu4ecKos annaparype.

Ecsn ynrateny nposssit MHTEPEeC K NPeanoXeHHou nybnnkaymu,
Mbl pacckaxem 06 OCHOBHbIX y3/1ax 3TOro n3aMmepurTens.

MN3BeCTHbIE METOALI U3MEPEHUA HENW-
HeMHbIX NCKaXEHUI B TpakTax 3ByKonepe-
pasv otnuualoTcs 6onbluM pasHoobpa-
3uem [1, 2]. Wnpokoe pacnpocTpaHeHue
noayunn MeTofn rapMoHMK kak Haunbonee
NPOCTOM NpW 3KChepuMeHTax u ynobHbii
anga pacderos. Menee pacnpocCTpaHeHbl
Apyrve MeTtopbl: PasHOCTHOro TOHAa, MO-
OyNUPOBAHHOro TOHa, B3auMHOW MOAaynsa-
unu (wvHTepmopynaumn). Uamepaior 1 ne-
pexoaHble UHTEPMOAYNAUNOHHLIE UCKA-
XEHUA

Jlns nepedncneHHbIx MeToaoB CyulecT-
BYIOT CBOM 06nactm nNpuMeHeHus.
Npy 3TOM Kaxablh U3 HUX UCNONbL3YyeT
cneumanbHbie curkanel, obecnequBaio-
wre HanbonbLyl adhPEeKTUBHOCTL OOHa-
PYXEHUA NPOAYKTOB nCKaxeHun. OaHako
MMEHHO 3TO U ABNAETCH NPUINHOW X Ma-
novt tHPOPMaTUBHOCTN OTHOCUTENBHO WH-
TerpansHOW OLEHKWN WUCKaXeHUW, BHOCU-
MbIX B 3BYKOBOW TPAKT U 3HAYUTENBLHO BN~
AWWX HA CYOLEKTUBHYIO (3KCNEpPTHYIO)
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OLEHKY KayecTBa nepefaqn peanbHbiX
3BYKOBbIX CUIrHaNoBs.

3aMeTHOCTb HENMMHENHbIX NCKaXEHUA
peanbHOro CuUrHana cssi3daHa c Tem, Ha-
CKONbKO 4aCcTo, EC/W paccMaTpmeaTth NPo-
LECC BO BpEMEHU, NN C KakOW BEPOATHO-
CTbIO, €CAN NPUMEHUTL K HEMY CTaTUCTW-
4EecKylo Mepy, Ero MrHOBEHHbIE 3HAYEHUR
nonagawT B 06nactb CyLLECTBEHHOW He-
NAMHENHOCTU TpakTa 3sykonepenaqn. MHo-
rMM, HaBepHoe, Npuxoaunock Habnwaaty,
Kak npyv ymMeHblEeHUW YPOBHR CUrHana
B NeperpyxeHHoOM KaHane ucyesaer xpun-
nocTtb 3sydaHus. OHa TeM MeHblue, Hem
pexe BbIOpOCH curkHana nonanawT B 06-
NacTb Neperpysku.

Tunnyraa xapakrepuctuxka QyHKLUn
nepepayv curHana s B Tpakrte 3sykorepe-
paqwn npeacrasnena Ha pwc. 1.a. 3pecs:

ne | ua ugl

Sexs Saux — BXOAHOM M BLIXOAHOM HOPMUPO-
BaHHbLIE MO MOLLUHOCTU curHansl, W(s) —
MAOTHOCTb BEPORTHOCTU MrHOBEHHbIX 3Ha-
YeHU curHana s,,. Y4actok A COOTBeTCT-
ByeT OTHOCUTENbHO MaNoWU HeNUHEenHOC-
T, a ydactku B — 6onbwoin. na ynobcert-
Ba ananwmsa Ha puc. 1,6 naobpaxenb rpa-
duku pacnpeneneHna N1oTHOCTU BEPOAT-
HOCTU W(S) MrHOBEHHbIX 3HAYEHUN OBYX
CUrHanoB 0AVUHaKOBOM MOLHOCTU: 6enoro
(rayccoBsckoro) wyma (kpusas 2) u rapmo-
Huueckoro (kpuveas 1). Kak cnepyetr w3
puc. 1,a, 8Cce 3Ha4eHun BXOOHOro curHa-
na, orpaHuyeHHble dpyHkumen W(s) onsa cu-
Hycouab!, NPUXOAATCA Ha Y4aCcTOK Xapak-
TEPUCTVKN Nepenadn C MeHbWen Henu-
HEWHOCTbIO, B TO BPEMS KaK 18 LWyMOBOIro
curHana 16 % spemMeHu ero 3HaveHus Ha-
XOAATCA HA y4aCTKax xapakrepmcTukn ne-
penaydn ¢ 60NbLIOK HENMHENHOCTEIO. o~
HATHO, 4TO LWYMOBOW CUrHan noasepraer-
CH 3HauMTEeNbHO GONbLIUM UCKAXEHUAM,
Y4EM CUHYCOUOANbHBIN.

B [3] npueeneHbl pe3ynsrartel ucche-
[OBaHWA NAOTHOCTU BEPORTHOCTU MIMHO-
BEHHbIX 3HaYEHUN CUrHANoOB HATypPankHbIX
3BYHaHWU (peyeBbiX N My3biKanbHbiX). OHU
oKasanucb NO CBOEMY pacnpefeneHwuio
ypOBHeN ropasno bnvxe K LymoBoMYy Cur-
Hany, Yem K rapmoHudeckomy. Cneposa-
TEenNbHO, OLEHKA HEeNMHENHbIX MCKaXEHWUIA,
OCHOBaAHHAaA Ha NepPeYNCNEHHbLIX Bbile Me-
TOnax, DaeT HEeBEepHble NpeacTaBNeHun
O AENCTBUTESbHbLIX HENVHEMHbIX UCKaXe-
HUAX peasibHbiX CUITHANOB.

3HauntenbHo 6onbwen nHpopmMmaTme-
HOCTLIO 06nanaT MeHee U3BECTHbIE Me-
TOOLI U3MEPEHMIA, UCNONL3YOWWE WYMO-
Bble curHanol [1, 2, 4 — 9].

OpvH u3 Metonos [4] npumeHserca
B KuHemarorpadpum U TenesupeHun nna
W3MEPEHUA HENMHERHLIX UCKaxerun ¢o-

Torpadgpuueckon ¢poHO-

rpammbl [5]. CTpykTyp-
HaA Cxema M3MepeHus

l a
) Fell 3. 12y om '

W crnekTpanbHblie Aua-

TOAA npuBEAEHbl Ha

puc. 2. UameputenbHbIA

UAA

Curman INbLy

|
| rpamMMbl N8 3TOFO Me-
i
J

CUrHarn Co3AaeTCcA reqe-
patopoM 6enoro wyma
bW, orpannyeHHbin
C NOMOLLIO NOAOCOBOrO
¢unbrpa NGO nonocon
yactort 3...12 kf'y, KoTo-
pbiiA M NOAAETCA HA BXON,
obrekta  mnamepeHun
OV. Mpoayktel Henwu-
HEWHbIX nckaxeHum
MHU (nHTepmoaynaummn)

LWYMOBOro curHana wua-
MepalT BOnAbTMETPOM V
nocne MHY co B3seLLU-
BaHweM B nonoce 4ac-
Tor 30 lu... 1,2 «lu.
Yucnoso nokasaTtenb
HenNuHenHocTn — 3TO
BblpaXeHHoe B aeuube-
nax oTHoweHue cpen-
HEeKBaAPaTUNHONO Ha-
NPAXEeHUn NPOAYKTOB
nckaxenun (Uc) K Ha-
NPAXEHUID  ONOPHOro
curdana (Ug), sbipadba-
TLIBAEMOrO  BCTPOEH-
HbiM B8 Npubop reHepa-
Topom c qacTtoTon 1 klu:

Puc. 2

f Kiw = 20 1g (Uc/Ug). (1)
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N3MEPEHNA

PAQOMNO N4, 1999

YenoeHuiit Ne | Koadpd. [Koadhd. wymoson | OTHOWweHue Mnybunxa COK
YCUNUTENA |rapMOMHKK, | UHTEpMOAYNALUK, Kr 7 K obuwen OOC, (6ann)
Kr .% Kn.u' % A (AB)
1 0,01 98 980 78 2
2 0,02 93 465 72 3
3 0,01 10 1000 81 1
4 0.1 09 9 19 5
5 0,13 0,8 6.15 14 9

OnuncaHHbli MeToa N3MepeHnii peanu-
30BaH 8 npubope 73-67 v C ycnexom npn-
MEHSIETCA Ha KMHocTyausix. Ha Ttenesnpe-
HUM NonobHbIM YCTPOUCTBOM ABNAETCA
nameputens UHUD.

M3MepeHna nckaxeHnr nposoaATCS
1 METOLOM rapMOHUK C UCNONb30BAHUEM
U3MepUTENBHOro cUrHana B BUAe TpeTb-
oKTasHOW nonockl wyma [5 — 9]. Crpyk-
TYpHan cxema u criekrpanbHbie guarpam-
Mbi MPUBELOEHLI HA pyc. 3.

N3 BbipabarbiBa@MOro reHeparopom
TPLU po3osoro wyma 610KOM RONCCOBbIX
¢dunbTpos BND ana wccnenosanunsa 06b-
ekTa namepenunn OUN noouepenHoO BbiOE-
NsHOT NONOCHI, NPUHEM cnag yposHs 3 06
Ha OKTasy C POCTOM 4acToTh obecneunsa-
€T NOCTORIIHYI0 MOLUHOCTb N3MEepUTenb-
HOro curHana s niobon TpeTboKTaBHOM NO-
noce. V13 npoaykTOB UCKaXEHWNIA Hanpaxe-
HWR curHana U, B pacu4er npuHMMarTCcs|
TONbKO PAaCNONOXEHHLIE B TPETbOKTABHbIX
nonocax ero rapmonuku U,, U, co cpeagHn-
mun yactotamu nf,, rne n = 2, 3., f, —
cpefHsas 4acToTa NONOCHI N3MEPUTENLHO-
ro curHana. iamepeHus rnpoBOART aHanun-
3aropom cnektpa AC, noOOKNO4YEHHbIM
K Bbixofy oObeKTa namepenunin. Hncnosomn
nokasareno koagpduumeHta rapmMoHUK
LWYyMOBOr0 curHana onpegensercs no

¢dopmyne
Kew = o (Ugot U +..U7) /U100 %, (2)

Cnepfyer yunibiBatb, 4TO O0OCTOBEP-
HOCTb U3MEpEeHul Npw 3TOM MeToLe 3Ha-
YUTENbHO 3aBUCUT OT OrpaHNHEHWs NONo-
Cbl NponyckaHns 06bekTa namepeHni.

CyliecTsyloT U opyrue, 6onee cnoxHbie
MeToAbl U3MEepPEHUiA C UCNONL3CBAHUEM
WyMOBbIX CUrHanos. LLiupokomy npumexe-

Ua Up
,w BNe® on AC
UAA
>
Ug
T l u
I
f 21, 31y

HUIO TakKuxX CWIrHanos MNPy U3MepeHnax
B 3BYKOBOUW annapartype, no MHEHWIO aBTO-
pa, npensitcTeyeT psa dakTopos: gedu-
LUMTHOCTb U BLICOKan CToMMocTb o6opyno-
BaHWA ONA aHann3a Cny4YanHbix CUrHanos,
HeobxoAMMOCTL NepecMmoTpa CTaHOapTos
(Hanpumep, BLIXOOHOW MOLLHOCTW B YCKH-
nurensax), 0a  MHepUMOHHOCTb MbiLLINEeHNs
MHOIrMX UHXEHEepOoB, NPUBbLIKWNX K CUHYCO-
uaanbHbIM CUrHaANaM.

st npakTU4ecKkon oueHkn appekTunB-
HOCTU WUCNONbL30BAHUA WYMOBbLIX CUrHa-
NOB aBTOPOM NPOBENEHbl CPaBHUTENbHbIE
U3MEPEHUA HETMHENHDBIX UCKaXEHW B He-
ckoneknx YM34 no cranpaprHov metogu-
Ke (MeTtoooMm rapMoHuK) n Ha WyMOBOM
curHane c wucnone3osaHuem npubopa
73-67 Npyv OQNHAKOBbLIX BENUYNHAEX nepe-
rpy3ku ycunurenen. ns ncnsitaHui 6einu
BbibpaHbl pasNNyHbIE N0 CXEMOTEXHUKE
v anementHOW Baze YM3Y, npenHasHa-
YeHHbIe OA8 03By4nBaHMa B0NbLLIVX NOMe-
weHnnn (MowHocTb 100 Bt un 6Gonee,
BO BCEX MOAENAX UMEeNMCb UHOWKATOPbI
neperpyskun). Kpome Toro, 6uinv nposene-
Hbl 1 cybbekTuBHbie OLEeHKW KavecTsa
(COK) 3BykOBOCnpov3seneHms no necs-
™mbannNeHOW WKane.

Pe3ynbraTol UCNbITAHWUA HENIUHENHOCTH
ycunurenen npueeneHs B tabnuue. Ycu-
nmtenn moutHoctu 1 — 4 — TpaH3ucTop-
Hbie ¢ pasnuuHon rnybuHon obpatHowu
cefzun (A), ycmnutens 5 — namnosbii.
B 1abnuue npviBeaeHbl 3HaqeHusa Ko3d-
dmumenTa rapmonuk Ky Ha vacrore 1 kly
v koadgdruveHTa LUYMOBOA MHTEPMOLY-
nsiumm nNo npmnbopy 73-67.

BblCOKUI YPOBEHb UCKAXEHUA B TPaH-
3UCTOPHBIX yCUNUTENsiX ¢ rnybokon obwen
OOC npu naMepeHnn HeNMHENHOCTH Ly~
MOBbLIM CUrHanom obycnosneH Tem, HTO
U3MepuiesNbHbliA CUrHan 8 Buie Wwyma
UMEeT BbICOKMWN MUK-HakTop v COAEPXUT
LOCTATOYHO WUPOKWIA CNeK1p 4acTtoTv, COo-
spalowux eile 6onee WWMPOKUK CNEKTP
NPOLAYKTOB WCKaXeHW, a 3HaunTenbHas
pazHuua B OTHOweHun Kq/Kyy Ona BCex
ycunutenen — ysenuieHuem nHtepmoay-
NALMOHHbLIX WUCKaXeHWih nNpu KpaTkospe-
MEHHOW neperpyske. M3 tabnuubi cnepy-
er, uto YM34 c Gonbwen rnybuHon OOC
obnanawot “ OONbWIMM  OTHOLIEHUEM
K+/Kyw, NONy4as COOTBETCTBEHHO U HEBbI-
cokue 6anno COK.

B wrore wucnbitaHWK MOXHO chenarb
cnenyouwve BbiBOAbI:

1. KOHTPONb HENMHEWHbIX UCKaxXeHU
Ha wWwymMoBOM curhane obnapaer 3Hauu-
TenbHo 6Gonbwen MHPOPMATUBHOCTLIO,
noasonseT NpubNn3uTeCH K CyObekTUBHON
OLIEHKEe KayecTea 3BykKOBOCMpowu3sene-
HSL.

2. MNpuv NnpoekTnposaHnn BCEX 3BEHLEB
Tpakra 3sykonepepgaqm cnepyer crpe-
MWTLCA HE TOJSIbKO K CHUXEHUKD KO3hdn-
UMeHTa rapMoOHUK, HO W KO3(hduuneHTa
WYMOBON NMHTEPMOOYNALNA.

OnucaHHbivi MeToa n3KadanbHo rnpea-
NOXeH 151 U3BMEPEHNA HENNHENHOCTY GO~
Torpaduyeckon ¢GoHorpammbl KNHoGUNL-
MOB (Npy KOHTPONE Kayecrsa TeXHONOMM-
4eckoro npouecca nx TUpaxuposaHus),
NO3TOMY NPUMEHUTENbHO K U3MEepeHNsM
8 BLICOKOKa4YeCTBEHHbIX TpakTax 3sykKone-
pefayy, BKMOHANA WU FPOMKOroBopuTEenu,
uenecoobpa3Ho CKOPPEeKTUPOBaTh NONOCY
N3MEPUTENbLHOIC curHana.
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1 Or peasxymt. V3amMepeHus (LyMOBOM
unTepMOAYnaUMY YM3Y npogetcuonans-
HOrQ RAZHAYEHMS. OT/MYIOTTH 8 AGHHOM
CAy43€ Tem, NTO 9Ty anaparypy vacro ve-
NOMLIYIOT HA IPERENLHOA MOLLKOCTH, AONY-
cKan’ KDATKOBLEMENHYIO  1IepEerpyaKy.
10 CPBUHERBIC C-NBMNOBLIMY. B TPAHING-
TOpHEX ycmm Fesax Vipy Ieperpyske orpa-
HAYOHNE MBK{’,MMaﬂbHGI'O ToKa 4acto Gonee
BHPAXEHD, NTO COOYBEYCTBYET DE3KOMY
POLTY NENMHEMHNX WCKaxennh. B YM3Y,
HCHOALIYOMbIX 8 Nonauniei obcraHosxe,
PEXNM OFPAHNYEHUS CUTHanNa AP 1IPa8H tb-
HO BHIOPANHON MOUHOOTH: NPARTHNECKIA HE
ROCTHIRETCA, ~HOITOMY yenecoobpasHo
PACEMOTPETL BAPMENT: IDNMEHEHUR METO-
AVIKH G OTPEHYCRIEI TTPDENENBHONC YPOBHS
UyMOBOro CUIHENE. {Tou arvom pasHuua
MexXay ycwmre;mmu r"pa:anuquod ane-
menTHOH 6Gasoit, 5epomao CYUIBCTBOHHO
YMEBHLLIVITCA. Kpome TOFO, CIEOYET ymTLl-
8aTB, NTO BCTh BLIE PRA KPpRIMaHBIX NApaMe-
Tpus — - I010Ca YACTOT, ha308as v NEPexan-
HAH XAPBKTEOMCTKY, YROBEHL COOCTBEN-
HOIX LUYMOS. -



OEMOHTAXHbIN NAAJIbBHUK
C OTCOCOM NPUNOA

B. POTAP, r. Maranan

lNMpennaraemoe ycTpo#crso ynobHO A[ANs peMOHTa annapartyps!
# pa3bopky cTapbix neq4arHpix nnar. IPPeKTHBHOCTL €ro HaCToIbKO
BbICOKA, YTO NMNO3BONSIET NPUMEPHO 38 MUHYTY BbiNasiTb COPOKaBbI-
BOAHYIO MUKPOCXEMY N3 ABYCTOPOHHEH NNAThbI.

MasanbHWK pabortaer ¢ BHELWHNM BaAKy-
YM-HacoCOM, B Ka4yecTse KOTOpPOro s uc-
NONb3YK KOMNPeccop OT BLITOBOINo X0N0o-
QwneHUka ¢ HeGonblMMU nepeaenkamMm,
HO roauTCsl N OObIYHbBLIN NblNECOoC.

JeMOHTaxHbI NasNbHUK OTNNYaeTCca
0T 0BbI4HOIrO KOHCTPyKUueW Harpesa-
TENLHOW roNnoBkn. Ero yCTponcTeo noka-
33HO Ha pwc. 1. Ha natyHHuv Tpybuartoiin
nasiibHLIN CTEepXerb 1 anuHon 45 u ana-
METPOM 2 MM Hapera kKepamudeckas
Tpybka 2 anametpom 6...7 MM OT nNnas-
KOro npenoxpadurensa. Ha kepamuyec-
Kyl0 TPyOky HamoTtana obmoTtka 3 Harpe-
paTensi, cocrtosias m3 5...7 BUTKOB HU-
XpOMOBOTO nposoaa onameTpom
0,4...0,5 mMm. OMH 13 BLIBOLOB OOMOTKNM
COEAVHEH C NasiNbHLIM CTEePXHEM N KOP-
nycoM nasnbHUKa, BTOPOW BbiNONHEH
melHbiM NpoBoaoM 11 B XapoCTonkKown
naonsiuun. CHapyxu Ha HarpesaTtenb Ha-
noXeH Ternnowusonarop 4 B BUOE ABYX
CNOEB NUCTOBOW CNOOBI U OOMOTKW LWHY-
posoro acbecra.

MasinbHbiA cTepXeHb PUKCUpOBaH
B TOHKOCTEHHOW cTanbHow Tpybke S gua-
MeTpoM 3 MM, Cnyxauen OTBOLHbLIM Ka-
HasoOM ONA BCOCAHHOro Npunon; OJinHa
TpyOku 75 Mm. 3awmTHBIN KOXyX 6 COo-
rHYT W3 NUCTOBOW cTanu TONLMHOW
0,5...0,8 MM 1 NNOTHO BCTaBNEH B OTBEP-
CTUE PyHKU 7, N3roTOBNEHHOWU U3 peBe-
CVHbI, TENNOCTOWKON nnacrMaccbl unu
nanbe-maile.

Ha kxoHeu, Tpybkn 5 Haper oTpe3ok
anuHowm 30...40 cm pe3nHOBOoro anacTuy-
HOro wnaHra 8. Bropov koHeuw oTpeska
coenviHeH C HakonuTenem rnpunos.

KoHCcTpykuvs nasnbHykKa paccyutana
Ha unarotosneHne un cbopky 6es npume-
HeHUs CTaHO4HOro obopynosanua. OouH
M3 KOHLUOB 3aroTOBKW NasifibHOro cCTepx-
Ha 1 hopMupyIOT yoapamu nerkoro mMo-
NOTKa WU HANUNbHUKOM NPUAAIOT Xany
CTEepXHA OKOHYaTenbHyt ¢opmy, Kak
y 0Obi4HOrO NasinbHuKa. fluamerp Bcaco-
BAIOLWEro OTBEPCTUA B Xane He LONXEeH
npesbiwarts 1 mm. Mpu Buibope 3aroTos-
kn Heobxoommo ybeauThCa, 4TO maTepu-
an ee nerko obnyxveaetrcs. CrepxeHb
MOXHO M3roTOBUTL U N3 MEeOM, 110 LONro-
BEYHOCTb ero 6yfneT MeHbLue.

Ha TbiNbHBIR KOHEU NAaANbLHOIo CTePX-
HR TYro HageBaloT CTanbHYKd OTBOOHYIO
TpyOKy 5. [lanee Ha nasinbHbIN CTEPXEHb
HaLeBalT KepaMuyeckylo Tpybky 2. Ecnmn
oHa caguTcs HENNOoTHO, NOL Hee Ha
CTEPXEHbL HamMatTbliBalT OOVH-OBA CROS
TOHKOW cnioabi. ECnn nog pykamy okasa-
nacb rovosas cmopaHast Tpybka nogxo-
asiuero guamerpa. e MOXHO 3aMEHUTL
KepaMu4eckyo.

KoHeuy HuUXpOMOBOIr¢ nposcaa 3a-
KPennsoT Ha NasnbHOM CTEPXHE OOHO-
OBYXBWTKOBbIM DaHOaxoM v Tyl o ero 3a-
TsirmeaioT, obecrneynsan xopPoLIUN 3NeKT-
PUYECKMIA KOHTAaKT. HamaTtbisaloT oOMOT-
Ky HarpesaTensa c warom 0,8...1 mm, 3a-
KPennavT BTOPOW KOHEL, NPOBOSa TaKnM
xe 6aHaaxoM U NPUKPENNRIOT BeiBoA 11

B6n13n nesoro nNo puUCyHKy KoHua OT-
BOOHOM TPYOKM 5 NNOTHO HamaTbiBAOT
6arnpax 9 3 meaHoro NPoBoLa 8 xnon-
4arobymMaxHOA W BUHWUNOBOW KM30NNA-
ummu — 310 6yneT BTOpOW BbiBOD, OOMOTKN
Harpesatenn. Ha koHeu Tpy6bku Hafesa-
10T 1 3aKpennsioT HaHnaxom PesnHOBY
Tpybky 8 u, ycrtaHosus npoknagky 10,
BCTAaBNSIOT y3en B KOXyx 6.

Npoknagka npencrasnser cobow no-
nocy w3 NUCTOBOWM pPE3WHbI, KOTOPYHK
obopaumnsaloT BOKpYr TpyOkn 5, 3anoxwus
BCTLIK BbIBOA Harpesartensn. TONWMHY
npoknanku nonbupaloT Takon, 4106kl KO-
Xyx TYro BXOQwNn B OTBEPCTUE PYy4kn 7,
COOCHO (PUKCUPYA OTBOLHYK TPYOKy.

Co cTopoHbI Harpesartensi Ha KOXyX
C yCUAMEM Haasurawr mertanindeckoe
CTSXHOE KOnbLo 12, BRHyTpeHHun auva-
MEeTp KOTOpOro suibpaH C Takum pacye-
TOM, 4T0ObI Kpas KOXyxa CXOLWNUCL
BrUIOTHYK. Mpu 3TOM TONWMHA TEnno-
n3onauMoHHOn acbectosot 0OMOTKUK
LOMKHA BuITb [OCTATOYHOW ONS NAOTHOW
¢ukcaumn Harpesarensa. [na toro, 4ro-
6bl yMeHbLWWUTL Tennonepenadyy oT Ha-
rpesaTtens K py{ke, B KOXyxe — B CPefi-
e ero Hactu — cnegyet HacBepnutb
HECKONbKO PALOB OTBEPCTUN, PaAcnoso-
XEHHbIX B LUAXMATHOM NOPsOKe.

Hakonutens npunona npegcrasnsiet
coBON CTEeKNSHHBLIW LUIVHAPUYEeCKUH
ctakaid emkocTbio 0o 200 cm®, naorHo
3aKpbiBaeMblii NNACTUKOBOW KPLILWKOW.
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Puc. 1

B Hel cBepnsT TP OTBEPCTUA, B OBa U3
HUX repMeTUYHO yCTaHaBNMeawT KOpOoT-
KMEe OTPEe3Kn TOHKOCTEHHOW TpYOkn npu-
MEPHO TaKOro Xe Avamerpa, Kak u OT-
BOAHAA B NASNbHUKE.

Hapyxy o6a narpybka A0nXHbl BbICTY-
natb HA 15...20 mm, a BHYTPb BMNyCK-
HOM — MPUMEPHO Ha NONoBUMIY rMYBUHbBI
CTakaHa, BLiNyCKHOW — Ha TpeTb. Ha BHy-
TPEHHWI KOoHeLl, BbiNyCKHOro navpybka
Heo6xoouMo HaneTb U 3akpenutb Npo-
crenwunii GunbTp—yexon N3 penkon Tka-
HW, 4TOObI HEe BLIBECTWN U3 CTPOA BaKyyM-
HACOC CNy4YanHbIiM NONagaHueMm LLapukos
NPMNOS.

Ha HapyXHblIA KOHeu BMNYCKHOro narv-
pybka HapesalT cBOBOOHLIN KOHEL, pe-
3UWHOBOIMO WNadra nasyibHUKa; BbiMNyCK-
Hol naTpybok CoeouHKaIoT ¢ BXOLOM Ba-
KyyM-Hacoca.

Muratb NasnbHUK HeobxoonMo ot no-
HUxawuwero TpaHchopmaropa MOUHOC-
Tei0 okono 40 Bt. Ana pacuerta TpaHc-
¢dopmartopa cnenyer ¢ riomoiybio JIATPa
onpefennTb oNTUManbHbie 3HaYeHua Ha-
npaAXeHna v Toka Harpeearena (OpveH-
TUPOBO4HO 7...10 B n 3...4 A).

3kcnnyarupoBaTtb NasnbHWK 8 nape
¢ JJATPom xoTb 1 yno6HO, HO c4eHb onac-
HO — MOXeT Nopa3nTb 3NEeKTPOTOKOM!
K 10My Xe BbiNnavBaembie MUKPOCXeMbl
KMOMN Moryr okasatbCql BbiBeOEHHbIMU
13 cTpos. MNoartomy HeobxoanMo NoNb3o-
BaTbCA MNOHUXAKWUM TpaHchopmarto-
pOM 1 Xano NasnsHuka 00s3arenbHo 3a-
3eMNsTb.

Mocne pasorpeBalun nasnbHUKa
BKNIOYAOT BaKyyM-HaAcOC W, pa3orpes
MECTO Nanku 00 pacnnasneHnsa npunos,
Ha KOPOTKOE BpeMs 3aKPuIBaloT nanbuem
csobogHOEe OTBEPCTUE B KPbIWKE HaKOo-
nutena. Becb npunon 6yner MrHOBeHHO
BCOCAH B OTBEPCTUE Xana.

K HepocTarkaMm nasinbHnka OnucaH-
HOW KOHCTPYKLMU MOXHO OTHECTW TO, 4TO
nocne ANVUTENBLHOrO NONbL30OBAHUSI UM
BO3AYLUHbIM KaHan 3abueaerca Npunoem
v TpebyeT NPOUNCTKU.

Ecnn ecTb BO3MOXHOCTL BOCNO/b30-
BaTbHCA TOKAPHLIM CTAHKOM, TO KOHCTPYK-
LMIO HarpeBaresis MOXHO YCOBEPLWEeHCT-
BoBaTb. Yeprex TO4EeHOro nasnbHOro
CTepXHS NoKasaHa Ha puc. 2.

N S o
| oy Y 1172
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T — =
Puc. 2 LA
Mexnoy wekamu HamaTtbiBaldT He-

CKONbKO CNOEB NUCTOBOW CNoLbl (Wwnpn-
Ha nonocbl 20 Mmm). HawanbHbil BLIBOA
0BMOTKW Harpesarens BCTasngaloT B OT-
sepcine guametpom 0,8 MM B Npasou nNo
PUCYHKY LieKe 1 GUKCUPYIOT BUHTOM M2.
Kpome orsepcTia noa CTONOPHLIA BUHT,
B NPaBow Lieke NpoceepneHbl ewe Asa
Takux *xe oreepcTua ¢ pesbboint M2 (Ha
puvC. 2 He NoKa3aHbl) ONA KpenneHns Ko-
Xyxa.

KoHeuHblin BbIBOL, NPOMYyCKAT B OT-
BepcTue ouametTpom 2 MM B /IeBOW LLLEKE,
B KOTOpPOE MJIOTHO BCTABAAIOT OTPE30K
Kepamuyeckon Tpybku oT koHLeHcaTopa
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Puc. 3

KTK (Haadunem y Hero crayveator Ha-
pyxHyto obknanky). O6MOTKY CHapyxu
3aKpbiBaOT TENNOV3ONATOPOM.

Ha nesbin NO PUCYHKY XBOCTOBMK
NasfNbHOr0 CTEPXHSA HAanpeccosbiBatOT
orsoaHylo Tpybky. Ha TokapHoOM CTaH-
K€ Nnerko BbiNOMAHWTL Aguamerp noca-
OOYHOTO MmecTta nog Tpybky pasHoro
ouameTpa.

KoHCTpyKuMS pyykn 8 3TOM BapuaH-
TE NasinbHUKa TOXe yCOBepLIeHCTBOBA-
Ha (puc. 3). B otBogHOn TpyOKe 5 npo-
csepneHo 6okosoe OTBEPCTUE U B HEro
gnasiH KOpoTkun narpybok 13, Ha KOTO-
phin Nnocne cbopku nasanbHUKa Hapesa-
0T oTpe3ok 14 nnactukosBow TPyOku.
370 oTBEpCcTUE HANO 33aKPLIBATL Nanb-
LeM 4ns oTcackiBaHus Npurnon. Tpetbe
OTBEPCTUE B KpbilIKE Hakonurens
B 3TOM Cny4ae, pasymeeTrcs, He HyXHO.
Takas cxema BO3QywHOro xaHana rnos-
BONUNa YMEHbWUTb 3acopReMocCTb
NPUNOEM.

U3rotToBJIEHUE
TOHKUX NOJIOC
NnPUNOKA

Bce, KTO umeer Aeno C MOHTaxXoMm
MMUKPOCXEM, MUHUATIOPHBLIX [eTanewn
1 paboTaeT ManoOMOLLHbLIM NARNEHUKOM
C TOHKWUM CTepXHeM, 3HaIoT, KaK TPYAHO
B3ATbL HA Xano Kann NpUnoa oT NpyTka
Hbonee TONCTOrO, 4Yem CaM CTepXeHb.
Mpunot B BUAE TOHKOW NPOBONOKU
U CerofHA AN MHorux ocraerca gedu-
UUTOM.

A npeanarato npocTon cnocob naro-
TOBNEHUA TOHKMX NONOC nNpunos.
Ana 3aToro HyXHb 3NeKTponasnbHWK
MOWHOCThIO He meHee 40 Bt ¢ xanom
omametpom 6onee 4 mm v Hebonbwow
nuct ctekna. NMoBepxHOCTL CTekna cne-
AYeT BbIMbITb TENNOW BOAOW C MBIIOM
U BbICYLLINTD.

Crekno pacnonaralT ropu3cHTanb-
HO VNU ¢ HeBoNbLWUM HAKNOHOM K cebe.
B3ss XanoMm pasorperoro naanbHMUKa
kannio npunos, GbiICTpbiM paBHOMEP-
HbIM OBUXEHWEeM NPOoBOAAT XajloM Mo
crekny. Ha ero noBepxHoOCTU ocraeTcsa
1 6LICTPO OCTbIBAET POBHAA TOHKAA No-
noca npunosa. Nocne npuobpereHus
HEKOTOPOro HaBbiKa Bbl CMOXETe BbITH-
rusaTb MONOCHLI PA3HOW ANWHLI U TOA-
LLMHL.

U. WEBYYK
r. Kanyw
Hsano-PpaHnkosckos obn.,YKpauHa

-

CHOBA O TENNE®OHHbIX “CTOPOXAX”

B nocnenree spemsi xypHan “Pagno” HecKko/sKo pa3 obpawyancs K re-
me “rene¢ponroro nuparcrsa”. Ha crpaHnyax xypHana ony61mKoBaHo
ONUCaHNE HECKOJILKNX CPABHUTENIbHO NMPOCTLIX KOHCTPYKUNHA, NO3BOJINIO-
wmx 160 onpenennTb HeCaHKLMOHUPOBAHHOE NOAK/NOYEHNE K TenegoH-
HOI TuHuK, 1nb0 3abnoxuposars Habop Homepa Cc “nNMParcxkoro ” rene¢po-
Ha. B npennaraemMbix crarbsix NnpyBe[eHo onucasye ewe O[/HOro ycrpon-
CTBa n paccka3saHo o gopaborke paree onybMKoBaHHOro “cropoxa”.

ELLLE OAWH TENE®OHHbIU “CTOPOX”
M. NALLIKOB, r. Canxr-ITerepbypr

Cxema ycTpoicTea, 6nokvpytoLLero Te-
NnedoHHYIO NIMHUIO MPU He3aKOHHOM Non-
KNIOMEHNM W N3AaI0LLEro 3B8yKOBOW curHan
TpeBoru, nokasaHa Ha puc. 1. B cnyvae oT-
COEAMHEHUS NUHUW, WAOYWIEN B KBApTUPY,
yCTPOMCTBO Takxe AaeT npeaynpexaeHne.
3N0YMbILWNEHHNK HE CMOXET NO3BOHUTL
KaK no “mexropoay”, Tak n no ropoacKoMy
renedgoHy. HToOb!I OTKAIOHEHWE NUHUWN He
NPOWNO HE3aMEYEHHbLIM, KOFa X03sInHa
HET AoMa, CoBeTyem, Hanpumep, Aoroso-
pUTLCA C cocepsmMn, Npoaydbnnposas cur-
HaNbHOE YCTPOWUCTBO.

Ctopox MmoxeT 6biTh BbIMONHEH B ABYX
BapuaHTax: C 3BYKOBOW CurHanusauven
n 6e3 TakoBoi. B BapuaHTe 6e3 3ByKOBOU
curHanu3aumm yCTpomncTBO NMTaeTcsa o1 Te-
neoHHON NHUK, a C CUrHanu3auven — oT
Harapeu rafLBaHUHECKUX AIEMEHTOB. Idne-
MEHTbI, He0BXooUMEIEe B BAPUAHTE C CUTHA-
nmM3aauved, nokasakbl Ha puc. 1 Ha UBETHOM
¢oHe.

CHavana paccmMmoTpum BapmaHT 6e3 3s8y-
KOBOW cUrHanvsauum — C nMTaHnem oT Te-
nedorHON nvHUN. B 3TOM cnyvae ycTpon-
CTBO OCYLLECTBNsIeT TONbKO B10KUPOBKY
NUHUX NPU HECAHKLMOHUPOBAHHOM 1OL-
knoyekun. Ha crabunuzarope toka DA1
n ctabunutpore VD4 cobpax y3en nuraHuns
o1 nuuavn. Kniow DA2 npepHasHadeH ans
6nokupoBaHua nuHUK. MNpn NoAKNIOHYEHUN
yCTPOMCTBA K NiMHUKM C cobnioaeHvem no-
naprocTu anoa VD1 nponyckaeT TOK Ha pe-
ancTusHbIV genurenb R1R2. Ha swisoge 1
3nemexTa DD1.1 BO3HUKAET BLICOKMN YPO-

BEHb, TAK KaK NPW HanpsixeHuv B TenedoH-
Howm nuHuM 60 B HanpsixeHue Ha pe3ncrope
R2 6yner okono 2,1 B, a Hanpsxexue nura-
HUS MUKPOCXEMbI (3aaasaemoe crabunu-
TpoHom VD4) — 3,2 B. Avop VD2 sawmuia-
€T BXO4, MUKPOCXEMbI OT NOBLILUEHHOro Ha-
NPSAXEHUA B MOMEHT 3BOHKA.

Ha Buixoae anementa DD1.1 — HU3KnA
ypoBeHb, Ha Bbixoge DD1.3 — BLICOKUNA.
n Mynstusubparop Ha anemenTtax DD1.2,
DD1.4 He paboraer. Mpu CHaTUM TPYOKK
¢ TenedOHHOro annapara, PacnooXeHHO-
ro 8 kBapTupe, 4epes peaucrtop R4 npore-
KaeT Tok. V13-3a 9T0ro Ha Bxofe 2 3nemMeH-
1a DD1.1 okaxeTrca BbICOKUN YPOBEHD, & Ha
Bxoge 1 — HU3KWI, TakK Kak Nagaer Hanps-
xeHue B TenedoHHON nnHvN. MyneTunen-
6parop Takke He paboraeT, NOTOMy HTO Ha
sbixone anementa DD 1.1 Bce pasHo 6yner
HU3KWIA YPOBEHbL.

Npv cHatum TpydKu C annapara, nog-
KNIOHYEHHOrO [0 yCTPOWCTBa (NuUparckoe
noaxmoHeHue), Ha 0bonx Bxogax anemeHTa
DD1.1 6yner HU3KWWA ypoBeHb, cnenosa-
TenbHO, Ha Bbixoe — BbiCOKUi. KoHOeHca-
Top C3 uepes peavctop R7 HauvHaeT 3aps-
XaTbCA U MPU AOCTWMXEHWN NOPOroBoro
yPOBHA Ha Bbixoae anementa DD1.3 B03-
HUKHET HV3KWIA yposBeHb. Hauvnaet pabo-
Tatb MynbTuenbparop DD1.2, DD1.4, ne-
pvopn, kone6aHuii KoTOporo NPUBAN3UTENL-
HO paBeH YeThipeM uMnynbcam Habopa Ho-
mepa. Knioy DAZ2 neprnognyecku 3ambikaet
TenedOHHYIO IMHLIO, MEeLLIas NupaTty Habu-
patb HOMep. Korga npekparurcs nupar-
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CKOE NOOKNIONEeHue, Ha BbIXOAEe 3nemMeHTa
DD1.1 Byner nepuoanvydeckn BO3HUKATb
HU3KWA YPOBEHL (C 4HacTOTOW 3aMblKaHUK
nvHrn Kiodom DA2) mn konpgeHcatop C1
Ha4uHEeT paspskarbcs Yepes3 uenb R8VDS.
YcTpOUCTBO NEeperieT B UCXOLHbIV PEXUM.

Ceetonuon HL1 BbinonHseTt ¢yHKUWIO
nMHAVKaUWMK NpaswibHOW NONAPHOCTM Noa-
KIIO4EHUS.

pPbiBE COT NUHUK
Heobxoanmo Ha-
nvuune BHellHe-
ro nUTaHus
B ycTpouncrtae npumeHeHa 6artapes Hanpa-
xeHueM 9 B ("KpoHa"). B kavecTee curHa-
nv3atopa MOXHO WCNO/IL30BaTb 3NeK-
TPORHYIO CUPEHY NPOMBbLILLAEHHOI O WU3ro-
ToBneHus wiv mobon reHeparop, Harpy-
XEHHbI Ha Nbe3oKepaMmnyeckmnin nanyda-
Tenb. NMo3aTomMy nNUTaHme HyXxHo BoibupaTb
NCXOARA N3 BAPUAHTA CUIHANBLHOTO YCTPOW-
CTBa, HO TOK noTpebneHun He AonxeH npe-

BbllWaTbh MakCUManbHbil TOK Ko4a
KP1014KT1B.

Ceerognon HLZ BbinonHaeT (QyHKUWIO
nhamkaropa paspaga 6Garapev. Npu KHyu-
HYTOXHO MZnoM TOKe notpedbneHus ycTpown-
CTBa MNOCTOSIHHO BKIOYEHHbLIKM CBETOANOA
B0 Bt NPakTUYECKN eANHCTBEHHLIM MNMOTPe-
butenem arepruv 6arapen. Moatomy MR-
kauma pabotaer cneaywlmM 06pa3oMm:
npw cHATUY TPYBKW Ha “3akoHHOM™ Tenedo-
HEe OTKpPbIBAETCA TPAH3UCTOP VT 1, 3aropaer-
cs ceetogmon HL2, nutaemuivt Garapeei.

MNMpu otcytcTBuu Bartapen nnu ee pas-
pROKE HUXE Moporosoro YpoBHA (3a4asae-
moro ctabunutporom VD6) ceetoanon He
BKJHOHUTCA, HTO SIBUTCA CUFrHANOM O Heob-
xoouMMoc TV 3amenrbl baTapeun. O6biuHoN 6a-
rapew xeataer NPUMepHO Ha BOCEMb Mecs -
ues paboTel K3 pacuera YeTbiPex 4Yacos
pasrosopa no renedoHy 8 AEHb.

MevartHaa nnara Ang BapuaHTa ycrpon-
crBa 6e3 38yKoBOM UHaMKALMKM NOKA3aHa Ha
puc. 2.

3ameny, 4TO CTOPOX HAaNEXHO CUrHanu-
31pyeT 0 HANVYU NUPATCKOro NOAKNoYe-
HUA, HO He BCeraa MOXer ero npegorspa-
TuTb. MO03TOMY HEeobXx0AUMO nocTaparTbLea
UCKNIUNTL CBOOOOHBIM [OCTYN K Tened)OH-
HOW NUHUKU, KOMMYTAUMOHHOMY TenedoH-

HOMY LLIMTY.

DOPABOTKA TENEDOHHOIO “CTOPOXXA”
K. KYNTIPUSAAHOB, r. Cankr-TNerepbypr

“Cropox “ TeneoHa, O KOTOPOM pac-
CKasaHo B [ 1], TONLKO CUrHaNM3npyeT O He-
neranbHOM NOAKNIOHEHN, HO He MNPensTCT-
ByeT eMy, NO3TOMy B OTCYTCTBMV XO38aMHA
HEeCaHKLMOHVPOBaHHbLI Pa3roBop 3aduk-
cuposeaH He 6yner [a v npu cpabarbiBaHum
CUrHannM3aropa cHavana Hy>XHO NoCMOT-
peTb, He BbI3BAHO N 3TO NponagaHvuem Ha-
npsxeHns B reneOHHON CeTu, a rorom
yXe onpenenntb, B KakOM MECTe JHWUU
NOAKAOHUCH 3N0YMBILLNIEHHWK.

Dpyras koHCcTpykums [2] GnokvpyeTt Te-
nedOHHYI0 NUHWIO N He Nno3sosfeT Habw-
path Kakon-nmbo HOMEP HEe TONLKO C “Nu-
parckoro”, Ho v co cBoero TenedoHa, T. €.
Tpedyer NOCTORHHOrrO NOOKNIOHEHUA—OT-
KNICHEHWS, HYTO He Bceraa ynobHo, ocoben-
HO NPW Ha/IM4KK B KBapTUpe Asyx u bonee
TenedoHHbIX annaparTos.

Bnokuparop tenedoHHON nuHum [3] He
WMeeT ykasaHHbIX He0CTaTKoB, HO BbINON-
HEH OH Ha MukpokoHTponnepe PIC16C54.
3710 3aTpPyOHNET NOBTOPEHWE YCTPOWCTBA
LMPOKUM KPYrOM paauoniobutenen.
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Ha puc. 1 nokasaHa cxema popaboran-
HOro ycrpoucrtsa [1]. Otnnume or NpoToTU-
na cocTouT B TOM, 4TO Ko4 K1 ucnonb3o-
BaH He [19 3anycka 3ByKOBOr0 reHeparopa,
a Ana LWYHTMPOBAHUA TeneOHHON NUHK
Takaa cxema BoHeHUs noTpebosana npu-
MeHeHna Oonee BbLICCKOBONLTHOMO 3NneK-
TporHOro kmova KP1014KT 1B, a raxke 3a-
MeHbl ctabunutponose VD1,VD2 [1] 1a cra-
OMNNMTPOH C HanpsixeHvem crabuniaauvu
13...16 B. CtabunuTpox gonxex obecneun-
BaTb HE TONBbKO 3aKpLITVE TpaKaucTopa VT2
Npn ronuiTke HecaHKUMOHUPOBAHHOIC pas-
rosopa, HO U HaOexHoe €ro OTKPbiBaHWe
NPy OTKAIDYEHWU “nupartckoro” tenedoHa
M NPOAONIXAIEMCH LWYHTUPYIOLLEM BO3-
Dencteuv knroda K1. Ceetogviog HL1 nHon-
UMPYET HECAHKLIMOHUPOBAHHOE NOAKNIONE-
Hue. [uwon VD3 npenarcreyer paspnake
kosaencaropa C1 yepes tpawauctop VT2
npu nonoitke Habopa Homepa. Murarte ycT-
POUCTBO MOXHO OT Barapen HanpaXxeHUueMm
9 B, Hanpumep “Kpowa".

Cxema napameTprieckoro ctabmnusaro-
pa C BLICOKMM BXOOHLIM COMPOTUBNEHUEM,
KOTOpPbLIA NO3BONRET NUTaTh YCTPOMCTBO OT
renedOHHON NMHNK, NoKa3aHa Ha puc. 2. ba-
Tapes rMraHusi B 3TOM CNy4ae He HyXHa.

B ycTpoicTee NpuUMEHEHbI PE3UCTOPLI
MNT. KoHpercatop C1 — KM-5 (nogonner
1 OKCUOHbLIW KOHAEGHCAaTOP TOro Xe HoMuUHa-
na ¢ paboynm HanpsixeHvem 16 B). KoH-
pexcarop C2 — K52- 1b. TpaHamcTopsbl VT 1
n VT2 MOXHO 3ameHnTb NiobbiMn KpemMHve-
BbiMY MAQIOMOLLHBIMWU TPAH3UCTOPAMU CO-
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Puc. 2

OTBETCTBYIOLLEN CTPYKIYPbl C KO3dduum-
eHTOM nepenayn Toka 6asw He mexee 150
u pabounm HanpsxeHwem He mexee 20 B.
CrabunutpoH VD1 — noboi ¢ HanpsixeHn-
eMm crabummsauun 13...16 B, Hanpumep
KC215X. Anonul VD2—VD4 — nobble n3
cepwn K521, K522,

K MEREWONNOE Attt
V1 mene. amapamy b
}

Puc. 3

Bce perann cCMOHTMPOBaHLI HA Mne4var-
HOW nnate u3 GonbrpoOBaHHOINO CTEKNO-
Tekcronuia (puc. 3). MNpaBunbHO cobpaH-
HOe YCTPOWUCTBO HanaxwsaHus He Tpebyet.
Cnenyer TONLKO BHUMATENBHO OTHECTUCH
K cOBN0AEHNIO NONSIPHOCTU NPU NOAKIOYE -
HUU ero K TeneoHHON CeTw.

JTUTEPATYPA
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2. Ainkoescxkin C. Bnokviparop TenedoHHOro
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AJIEKTPOHUKA 3A PYJIEM
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NONYABTOMATUYECKUW
OKTAH-KOPPEKTOP

A. CEPTEEB, r. Kamenck-LUaxTuHckni Pocroscko# o671.

Bnanensubl asToMobuneii-seerepalos s npoyecce akcnnyaraiumn crasn-
KuBaloTCs C psaoM creungdpuiecKknx npobnem — 31O M Ype3mMepHbIA NpPo-
yenT cogepxarns CO B orpaborasiumnx ra3sax, ¥ Hu3kasn npUeMnUCTOCTb
MaLUMHbI, W 3aTPYAHEHHbIA 3anyck asurarens ¥ Ap- PaccmorpeHune Ba-
pUaHTOB PELLEHUS 3TUX npobiem NPUBOANT K BLIBOAY, 4TO, KDOME xanu-
FasbHOro PeMOHTa ABUrarens nnu noKynku HOoBOro asromobusnsi, ecrp

6onee npuemnemsie NyTu: HanpuMep,

3a)KHUraHns ¥ OKTaH-KoOppexTopa.

AKCNepyuMeHTbl C 3NEKTPOHHLIMN
6NOKAMWN 3AKUTEHUKR, ONUCAHNA KOTO-
pbix Gbinu oNyGnukoBaHbl B XypHane
“Paamo”, Nnokasanw, 4To Ha CTapom as-
tomobune nanbonee 3ddexTnseH
6nok, NpeanoxeHHbin B. becrnanosbim
(“Bnok 3NEeKTPOHHOro 3aXKUrauna”. —
Panmo, 1987, Ne 1, c. 26—27). 41O Xe
KacaeTCcsl OKTaH-KOppeKTopa, TO HW
OOVH N3 N3BECTHLIX MeHs He yaosne-
Teopun. Moatomy si pewmn pa3pabo-
TaTb COBCTBEHHYIO KOHCTPYKUWIO C yHE-
TOM BCEro UHTEPECHOro, NpuayMaHHO-
ro opyrmmMm asTopamm.

N3BecTHO, 4TO Hamnyswune nokasa-
Tenu 6eH3NHOBOro ABUratenst BHyTpeH-
Hero cropanusa MoryT 6uiTe peanuaosa-
Hbl MWL TOFOA, KOrAa TeKywmn yron
onepexeHN 3aXuraHns (O3) sasncur
OT 4aCTOThl BPALLEHNA KONEH4ATOro Ba-
na, ot paspexenusn B kapbtoparope, ot
BNAXHOCTU OKpyXailowero so3ayxa, ot
OKTaHOBOIO YWUCNa UCNonbL3yemore 1on-
AuBa N MHOroro apyroro. Ha coepe-
MEHHBIX I0OPOruX MOgensx asTomobu-
nen ons 3TOW ueny ycraHasnueatwor
gecbMa CNoXxHsie 1 apoporve 6optosbie
NPOLECCOPLI, KOTOPLIE o60o6LaT 1no-
ka3zaxHma 60NLILOro Yucna Aaryinkos,
YUUTBIBRIOLLMX 3TN PaKTOPHI. Co3paHue

yCTaHOBKa 3/1€KTPOHHOIo 6nokxa

TAaKUX KOMMNEKCoB Ana paguonobvre-
nen 3aTpyaHuTenbHO.

Bawu xe cTapbitt aBTOMOOUNb OCHA-
WeH TONbKO LEeHTPOOEXHbIM PEerynaTo-
pom yrna O3 1 BaKkyyMHbIM KOPPEKTO-
poM. TONANBOM, Kak N3BECTHO, cen4ac
TOPrytoT HECKONbKO GUPM, N EIro Kade-
CTBO Aaxe npu 0QVHaKOBOW Mapke 6bi-
paeT BecbMa pasnuuyHbiv. [lo3aToMy
cneynanucTbl CHUTAIOT uenecootpas-
HbIM PY4HOE perynmposaHme yrna 03
nocne oyepeanHon 3anpasku.

OnVCaHHbLIN 1IWXE KOPPEKTOP No3so-
nseT’ nNpu Nycke Aswuiarens asTomaiu-
Yeckun 3a4epXusaTb MOMEHT BO3HNKHO-
BEHUS MCKP HA 2,5 MC, Npu4eM C yBenn-
YeHneM YaCcTOThl BpalleHuna koneH4ato-
ro Bana ot 960 MuH | 00 4000 MuH ' 3a-
nepxka NMHENHO ymeHbluaerTes (npwn
4000 MuH ' 3apepxka 6n13Ka K Hynio).
N3 kabuHbl BOOAUTENR MOXHO ONepaTuns-
HO M3MEHsITh 3aaepxky 8 npenenax or 0
o 2,5 Mc, 4TO Ha XONOCTbIX obopoTax
cootsertcTayet yrny O3 B 14,4 rpan,

KoppekTop moxeT paborars coBMe-
CTHO C NoBbiM BnokamMn 3NEKTPOHHO-
ro 3axuvranusa. Ero nogio4atot no BXo-
Ay napannencHo KOHTakTaMm npepbisa-
Tens {(cm. cxemy Ha puc. 1). MpuHunn
OENCTBUR 3aKNIOHAETCA B LUIYHTUPOBA-
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Puc. 1

HWUW NpEpPLIBATENS HA BPEMS 3aAePXKN,
yCTaHaBnBaemMoinh BOAUTENEM.

YCTPOINCTBO MUTAETCA OT napamert-
pu4eckoro crabunusaropa R1VvD1. MNpwu
pa3mbiKaHuW KOHTaKTOB MNpepbiBarens
Ha Ba3y 3akpbiTOIO TPAH3MCTOPA VT1
yepe3 pesmcTop R2 nocTynaer OTkpbi-
gatoulee uHanpsaxeHne. Kak TONbKO
Tpax3nctop VT1 OTKpbiBaercs, BHICO-
KU ypPOBEHb HAa BXoAax 3NeMeEHTa
DD1.1 cMEeHsieTCs HU3KUM, a Ha BbixOAe
aTOrO anemeHTta, HaobopoT, noasnAeT-
CHl BLICOKUIA yPOBEHDb.

B 3TOT MOMEHT 3anyckailoTca 0AHO-
BubpaTopbl, COOPaHHBIE OAMH HA TPWI-
repe DD2.1, a BTOpO — Ha Tpurrepe
DD2.2. OnHOBPEMEHHO BbICOKWIA YPO-
BEHb, NPOXOAR “Hepe3 pPe3nucTop R3
noaTeepXaaeT OTKPLITOE COCTOsHWE
rpanancTopa VT1.

Mepeblit M3 oaHOBUOPATOPOB HOP-
MUpyetT MMNynbebl NOCTOAHHOW ANwv-
TtensHocTh. C WHBEPCHOro BbiXoaa
TpUrrepa umnynbCobl NOCNe MHBEPTUPO-
Banus anementom DD 1.2 noctynatot Ha
gxon npeobpasosartens 4acrora—Ha-
npsxeHne, COBGpaHHOro Ha 3NemMeHTax
vDS, R10, R11, C5, a ¢ npsiMOro BbiXO-
na — Ha Apyrov noaobHbIn npeobpas3o-
Batenb Ha anemenTax VD4, R8, R9, C6.

Mpeobpa3osarens VD5R10R11C5
CNYXWUT AN KOHTPONA 4acToThl Bpauie-
HUS KONeH4arToro sana Ha NyCckoBOM
yyacTke A0 XON0CThix 060poTOB (r.e.no
qactote muckpoobpasosauua o1 0 Ao
27 'u). NpuHunn aencTena npeobpas3o-
gaTtens 3aknioHaercs B 3apsake KOH-
AeHCcaTopa WHTErpPUPYIOLLEN uenu um-
nynbcamu AOCTOAHKHON ANUTENLHOCTH,
4yTo obecneqnBaeT NUHENHYK 3aBucu-
MOCTb HaNpsXeHUs Ha KoHAeHcavtope
OT 4aCTOTb! BXOAHLIX MMIMYNbLCOB.

Bropoit ogHOB1OpaTop ¢ perynupy-
eMOW ANUTENLHOCTLIO BbIXOAHBIX WUM-
nynbcoB GOpPMUPYET 3a0epXKy WUM-
nynsca wnckpoobGpasoBaHng OTHOCKU-
TeNibHO MOMEHTA pa3mMbikaHusa KOHTaK-
T0B npepbiBaTens. [lo 3TOro0 MOMEHTa
Tpurrep DD2.2 naxoanTcs B COCTORRNN
0, Ha BbIXOAE 3NEMEHTA DD1.3 pneucr-
ByeT HU3KWil yPOBEHb, MO3TOMY TPaH3U-
cTopbl VT2 n VT3 3aKpbiThl.

MNocne pa3mblKaHUR KOHTAKTOB TpWr -
rep DD2.2 nepeknioynTcs B COCTORHNE
1, B 3TOT MOMEHT OTKpOIOTCH TpaH3nc-
Tophl VT2, VT3, cHOBA NOHWXAA Hanps-
weHune Ha 6ase Tpanauctopa VT1 noutv
00 Hyns. Tpau3ucTop 3akpoercs, ¥ Ha
gbixoge anementa DD1.1 cHoBa nNo-
ABUTCSH HU3KNW YPOBEHbL, OAQHAKO COCTO-
AHUR TPUITEPOB OH HE U3MEHUT. OnHo-
snbpatop dopmupyer UMnynsCc 3a-
[EPXKN, ANNTENLHOCTL KOTOPOro ONpe-
[ensioT conpoTnBneHne uenmn pesncro-
pos R13, R14 1 eMKOCTb KOHAEHCATOPa
C4 (ecnm 3akpbIT 1paH3MCTOP \VT4).

To KOpOTKOE MOBbILLEHNE HanpsXxe-
HMSa Ha Bxone 6noka 3axunraHus, Koto-
poe NPOWCXOAUT MEXAy MOoMeHTaMmu
pa3MblKaHWsl KOHTAKTOB M OTKDbIBAHWA
TpaxaucTopos VT2, VT3, He NpUBOANT K
BO3HUKHOBEHWNIO WNCKPbI — OHO Byaer
nonasneHo “anTuppetearoBon” BXOA-
HOW uenbio 6noka 3axuralna.

MNpwu 4acToTe wckpoobpaszoBaHuA
menblie 27 Ny Ha BbIXOAE 3nemexTa
DD1.4 — BbLICOKMIN YPOBEHbL, TPAH3UC-
Top VT4 OTKPLIT, NO3TOMY KOHAEHCATOP
C3 noaxmodeH napannensHo C4. B pe-
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3ynsTarte ANUTEeNbHOCTL MNYLCOB 3a-
aepxku ysennuusaercs Ha 0,5...1,5 Mc,
yTo obneryaeT 3anyck asurarensa. [pn
yactoTte Bonee 27 Iy, (xonocToie 06opPo-
Thl ABUraTens v BuilLe) 11a BbiIxOAe ane-
meHta DD1.4 ypoBeHb MEHAETCSH C Bbl-
COKOro Ha HW3Kuin, TpaHaucTop VT4 3a-
kpbiBaeTca u koHaencarop C3 oTkmoqa-
ercs 0T C4 npu 3TOM, 3a0EPXKA YMEHb-
LWaeTCcA A0 YCTAHOBNEHHOW PEe3NCTOPOM
R13.

BosspalweHne Tpurrepa B8 coClo€-
Hue O Npoucxoanr Npy yBenu4eHnn Ha-
npsixeHna Ha konpencatope C4 pno
4.6 B, nocne 4ero koHaeHcaTop pa3ps-
xaeTcs 4epes pe3wvctopbl R13, R14.
DnuTenbHOCTE UMMAynbCa 3afnepXxku,
dopmMmupyemoro onHosmnbparopom ha
Tpurrepe DD2.2, 3aBUCUT OT HA4YanbHO-
ro HanpsxeHua Ha kongeHcatope C4, a
ero oripenensioT npeobpasoBarens Ha-
CTOTa—HanpaxXeHwe Ha 3NeMeHTax
VD4, R8, R9, C6 u aMutTTEpHLIN NOBTO-
putene Ha Tpan3ucrope VI5; oHu He pa-
10T KOHAEHCATOPY pa3panuTbCa HMXe
onpeneneHHoro ypoBHSA.

Yem HonblUe 4aCTOTa BpaAlLEHNRA KO-
NEHYATOro Bana, TeM Bbille Hanpsxe-
HMEe Ha amuTTepe TpaHauctopa VI5 v
TEM MEHbLLE BpeMeHu HeoBxoanMo Ans
3apaaku koHpencaropa C4 no Hanps-
KEHUA NepexkNioyeHnn Tpurrepa, a 3Ha-
4YnT, U MeHblue 3anepxka. Mpun Hyacrorte
nckpoobpasosanus 133 My (4000 Mun ™)
HanpsXXexne Ha aMmuTTepe TpaHancTopa
VTS pasHo 4,6 B 1 ogHoBMOpaTop Ha
Tpurrepe DD2.2 He 3aryckaevcs, 3a-
pepxka paesHa Hynto. C ymeHblueHneMm
4aCTOTb HANPSXXEHWE Ha amuTTepe VTS
YMEHbLIAeTCs W 3aaepxka BOCCTaHas-
nmBaercs.

B octanbHOM OKTaH-KOPPEKTop no-

T
vre | k2 100 *728
K zeme- KT817r P r—

Pomory KOppexmopy

ng14b  mMoOxHO

3aMeHuTb Ha
0814B. Aunopn VD2 — niobon 3 cepumn
KO0243 vwnn KA 105, octanbHbie — ntO-
6uie u3 cepun KA521, KA522, [0220.
Tpanancropei KT315F (VT1, VT4, VT5)
3aMeHuMbl Nobbimn 13 cepun KT315, a
takke KT3102 c y4eTOM UOKONEBKU;
KT503I v KT817[ — niobbiMn 13 cooT-
BETCTBYIOLLEN cepun.

Peanctop R13 ycraHasnuneaioT B
yno6HoM mecte Ha nadenn npubopos
astromobuna. Pyuky pe3aucTopa cneayert
clabante xoTA Bbl NpoOCcTenuUIen Wwrkanomn
C yKasaTtesnem.

Ans HanaxumesaHus KoppexktTopa Ffo-
TPeByIOTCS 3NEKTPOHKLIN ocuunnorpad
C PexvuMOoM XAaylleit pa3BepTky, anek-
TpoHHbiA HacToTOMEp, BNOK NUTARUR Ha
NOCTONIHHOE HaMpsXeHwe, perynupye-
moe B npepenax 11...14 B, v TOK He Me-
Hee 1 A, nmurarop npepuiBarena, H13-
KOYACTOTHbLIU FeHepaTop NPAMOYronb-
HbiIX UMNYNLCOB.

CHauana noaxkioHatdT KOPPEKTop K
610Ky MNTAHUR N BONTbTMETPOM U3MEPR-
10T Hanpsxenue Ha ctabunutpone VD1
(okono 9 B), koTopoe He A0NXHO name-
HaTLCA Bonee 4em Ha 0,3 B npn namexe-
HUU BXOIHOIO HanNpsixeHua B npenenax
{1...14 B. 3areM K BbIXOAy reHeparopa
NOAKNIOHAT NPOCTCULLIMKA MUTaToOp
npepsiBaTens, cobpaxHHbiii NO CxemMe Ha
puc. 3, ycTarasnuealT Ha reseparope
4acTOTy ChneaosaHus MMNyNeLcos 25 Nu v
KOHTPONUPYIOT ocunnnorpadpom Nnpsamo-
YrONbHLIE WUMAYALCH C aMnNnTyaown
okono 12 B Ha Bhixoae nmutaropa. loa-
KMIOYaI0T BbIXOA uMUTaropa npepbisa-
TENR K BXOJlY OKTAH-KOPPEKTOPa U KOH-
TPOAMPYKOT ocuunnorpadom nPoxox-
[eHne ynpasnaonx nMMnynbcoB Ha
KonnexrTope tpan3auctopa Vi1 n Ha Bbi-
xope 3nemeHta DD1.1.

Mopn6upasn peaucrop R7, nodusalot-
cs no ocuunnorpady AANTENbHOCTU UM-
nynecos 3,5 mMC Ha MPAMOM BbIXOAE
tpurrepa DD2.1. MNepexnioyatoT BX0A4
ocuunnnorpada k Bbixoay 3NemMeHTa
DD1.4, n, n3MeHNAN 4acToTy reHeparopa
ot 20 po 30 lu, noabupatoT pe3ucTop
R11 tak, 4Tobti uhseptTop DD1.4 4eTko
nepexkio4ancs n3 eamnHN4Horo cocTon-

HWA B HYNEBOE NpK Nepexoie Yepes 4a-
cvoty 27 'y,

Janee ycraHasnusatoT 4acToTy
BxogHoro currnana pasHon 133 u ¢
nopBupatot peauctop RY no nonyydeHus
Hanpsxenua 4,6 B Ha amMutTepe TpaH3u-
cropa VT5. C nomouwubio ocuunnorpada,
HOAKMOUYEHHOIO K MNPRMOMY BbIXOAY
Tpurrepa DD2.2, y6expaloTca B OTCYT-
CTBUU 3a[EpXKN NPy yBennieHny Hac-
TOTLI BXOAHOro curHana ceepx 133 Mu.

Mpy uaMenenyn 4acToTbl BXOOHOMO
curnana ot 33 po 133 Ny Hanpsxenne
Ha amuTTepe Tpan3nctopa VI5 nonxHo
U3MEHATBLCA NO SIMHEIHOMY 3aKoHy OT 0
no 4.6 B 3rto obecnewur sinHenHoe
yMEHbLUEHVE 3a0ep>XKu OT 3Ha4veHus,
onpepenexHoro peauctopoMm R13, no
Hyns. MNpyr MakcuMmanbHOM conpoTuene-
Huu peauctopa R13 ycraHasnueaior Ha-
ubonbluylo 3aaepxky 2,4...2,5 mc npu
Bxofarown 4acrore 33 Ny NnoabopKon KOoH-
nencaropa C4 v 3,4...3,6 MCc npu BXoA-
HOIt uacToTe meHee 27 My nopBopkoun
koHpeHcatopa C3.

B 3aknoueHre ¢ NoMoLbo ocuvnno-
rpada KOHTPONNPYIOT UMNYNLCHYKD NO-
cnepoBaTenbHOCTL HA BXOAE KOPPEeKTO-
pa. HUXHUin ypoBeHb HanNpPaXeHus aon-
xeH 6biTe 8 npepenax 0,5...0,7 B, a
sepxHun — 11...14 B. [loGasnaemasn
ONUTENbHOCTL HUXHEro ypPOBHA MOXET
6biTb PA3NUYHOW — €CNY 4acToTa BXOoA4-
HOFO curHana mexee 27 'y n conpotus-
nenune peasucropa R13 makcumanbHO,
oHa pasHa 3,5 MC; npwn 4acTtoTe OKono
33 Iy pesuctopom R13 ee MOXHO Me-
HaTs ot 2,5 mc no 0, anpu 133 Ny v 60-
nee 3agepxka otrcyrcreyer. Ecnu Kop-
pexTop obecrneynBaeT yka3aHnHble napa-
MEeTpbl, HanaxwBanve MOXHO CHUTaTb
3aKoH4YEeHHbIM. YCTaHaBIUBaT KOpPPeK-
TOp B canoHe. Noaxn4alT KoppekTop
K cucreme anektpoobopynosaHwvs, ero
Py4Ky ycTaHasBnuealoT B cpeaHee nono-
XEHNE N 3aryCKaloT ABuUraTens.

Mocne ousepeaHOW 3anpaskn ToMNU-
BOM YTOYHSIIOT MONOXEHWE PYYKU KOp-
pekTopa. [lna 3Toroc Ha pOBHOM y4acTKe
LIOCCEe Pa3roHaT asToMoOuNb Ha Nps-
MO nepepadYe [0 CKOpPOCTW OKONo
60 KM/4. Pe3k0 HaxnmaloT Ha akcenepa-
TOP ¥ OLLEHUBAIOT BPEMSA, B TEYEHUE KO-
rOpoOrc CnbilleH XapakTepHbin 3BOH
NOPLHEBLIX NanbLes.

JvTtenbHocTb 380Ha 6Bonee 3 ¢ roBo-
pUT O HEQOoCTaToOuHOM 3aaepxke, TPeby-
OWEen YMEHbILNTL ONepexXxeHne 3axura-
HUR pyd4Kkon koppekTopa. MNpwu OTCyTCT-
BUM 3BOHA 3afePXKY YMeHbLatoT. OnTin-
ManbHOW CHUTAKT AJINTENBLHOCTHL 3BOHA
0.,5...1c.

MOXHO WCNONL30BATE OKTAH-KOP-
pPEKTOP W HECKONbKo wHadye. B aTOM
cnhyuae Gnokupytor paboty ueHTpo-
6eXHOro perynstopa B8 npepsiBarte-
ne—pacrpeaenwtene (nMbo csa3biBa-
10T cyxapw nposonokon, nnbo AemMoH-
TUpyYOT), a Kopnyc npepbiBarena—
pacnpefenutens noBopauvBaloT B
CTOPOHY OnepexeHua 3aXWraHua Ha
yron, cootsercTsyloumin yrny O3
35 rpag. OTHOCUTENbHO BEPXHEW MEPT-
BOI TOYKWN NOPLWHA NEPBOro LunnuHapa.
B atoM NONOXeHuUn uU3amMeHeHune yrna
O3 6yneT cOOTBETCTBOBATL 3aBOJCKOW
HACTPOWKE LEeHTPOBEexXHOro perynato-
pa, T. €. ero posnb BynerT urpartb OKTaH-
KOPPEKTOP. [ ]

W3UAd VE MIMHOJLINIUE

6661 't SN OUlvd
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3NEKTPOHUKA B BbITY

OXPAHHOE YCTPOMUCTBO
C KJIIOMOM-PE3UCTOPOM

A. PYOEHKO, r. Xapbxos, YkpauHa

B nocnegHee BpeMs BO3POC CMPOC Ha pasNiMiHOro poaa oxpaHHbie chue-
rembi. B npeanaraemMos cTarbe onucaHo yCTpoHCTBO, UCNOSIb3YIOLLEE B
KaYecTBe KMo4Ya PEe3UCTop ONPeAeneHHOro HoMuHana. YCTpo#cTso
MOXHO UCNONb308aTh AN OXPaHbl MOMELUEHNH.

B onuvchiBaemMOM YCTPOWUCTBE Npume-
HeH aHanorosbid “kno4" —  Pe3ncTop.
Npy NOOKNIOHEHNN K KOHTAKTaMm “3amka”
pe3vcTopa ¢ 3afaHHLIM CONPOTMBNEHNEM
pexumM OxpaHel oTKnoqaetcs. Ecnn xe
asepb oTKphITa 6e3 Takoro “knya” 3no-
YMBILL/IEHHUKOM, YCTPOWCTBO cpa3ly noaa-
eT curkan TpeBor.

CnenyeT 3ameTWUTb, 4TO aHaNoroBbIN
“kMoY" MMeeT HekKoTopbie HeaocTatku.
Harnpumep, Npu NOBLILLEHHOW BNAXHOCTH,
korga Ha anemenTax 6noka MOXeT No-
SIBUTHCA BNara, BO3MOXHO cpabaibiBaHuve
cUrHanusaumuv npy Mcnone3osakun ceoe-
ro “knova”. IToT HepoCcTarok TeM He Me-
Hee He MO3BONUT 3N0YMbILLNEHHNKY 38UTU
B OXPaHAEMOE NOMELLEHNE HE3EMETHO.

B xauecTse 3ByKOBOro nanyyarens Cu-
peHbi UCNONbL30BaHa AMHaMn4Yeckas rono-
Bgka. Nuraercsi YCTPOWCTBO OT akKyMyns-
TopHou 6atapev GB1. Mpu CHUXEHUN 1n-
TAOUWIErO HANPSXEHNA HUXE O0MYyCTUMO-
ro 3By-uUT 3yMMED.

CxemMa ycTpoiiCcTBa MokasaHa Ha pu-
cyHke. HenocpeacTBeHHO nepea BbixO-
[10OM U3 NMOMELLIEHUA XO3AVH NONXEH yCTa-
HOBUTL TymBnep SA1 B nonoxenune "Oxpa-
Ha". YCTPOMCTBO Nepexoant B pexvm OX-
panb Hepes 25 c. MNepen BxoAoM B Nome-
teHMe HeobxoanmMo BCTaBUTL B rHE3OA
X1, X2 OTBETHYIO 4aCTb pasbema — K4
1 BLIHYTE €50 He paHee Hem yepes 2 c. lo-
cne aroro ectb ewe 20 ¢, 4ToObI 3anTu
u  nepeknouute SAT B NONOXeHue
“Buikn.”. Ecnv O1KkpbITh ABEPL, HE BCTAB-
nas “knoy”, cpasy BKNUUICH cupeHa.
Jns pOCPOHHOro €e OTKNIIoHeHNs Heobxo-
aumo nepesectn SA1 B ronoxeHuve
“Boik/" ¥ HaXaTb KHOMKy SB1.

Ocob6eHHOCTb CUCTEMbI 3aKNt4aerTcsa
B8 HEOBXOAVMMOCTU yaepXxaHus “kmoua”
B rHesae He meHee 2 ¢. bnarogaps 3ToMy
ero ConpoTueneHue HEeBO3MOXHO NOAOo-
Hpartb NPOCTLIM BPALLEHNEM NEPEMEHHO-
ro peauctopa. 310 06bACHAETCH TEeM, HT0
UHTEpBan OMO3HaBaHus “kno4a” cucre-
MOW Haxogutca B8 npepenax 6..7 kOm.
Mpu ncnonb30BaHU NEPEMEHHONO pesn-
ctopa, Hanpumep 100 kOMm, ero Hano epa-
wats co ckopocTio 0,5 KOm/c, 4T00bI CU-
crema ono3Hana “kntod”. Npu 3Ttom Becb
peavictop npokpyrurcs 3a 200 c, Toraa
KaK Ha BXO4 B MomewieHune C “KIoHoM”
M OTKNIOHEHWE YCTPOWUCTBA BbLIAENEHO
scero 20 c. YCTpOMcTB0 HopMansHo pabo-
TaeT rnpu CHUXeHWn Temnepartypbl A0
-25'C.

Bnok A1 — 3nekTpOoHKEIW 3amok. One-
pauvoHHbie ycunutenm  (OY) DA1.1
n DA1.2 BxI0MEHbI NO CXeMe KoMnaparo-
poB Hanpsxenna. Mukpocxema DD1 wc-
Nnone3yeTca Ana nogayun curHana Tpesoru
B 6nok A2. lenitens HanpsXeHus Ha pe-
anctopax R4—R6 3anaet Ha BLIBOLAX 3
n 6 mukpocxembl DA1 Hanpsxenuve 4,4

u 3,5 B cooTrseTcTBeHHO. Ecnu “kmoy” He
scTaBner (pesuctop R1 oTknio4eH), nenm-
tens R2R3 ofecneumsaeTr Ha BbiBOfAx 2

Npv HU3KOM. HeTbipe K042 MMKPOCXEMBI
DD1 sxnoueHbl napannensHo.

fepkoH SF1 pomxeH ObiTb NoOKMOYEH
Tak, 4To0Bbl MPY 3aKPLITLIX ABEPAX OXPAHA-
MO0 NOMELLIEHWN Ero KOHTaKThi Obinn pa-
30MKHYTbI. ECAK x03AKMH NpUCYTCTBYET Ha
oxpansieMom o6bexTe, Tymbnep SA1 Haxo-
LTCS B NONOXeHUN “Bbikn.” — Ha Bx0AaX
ynpasneHus knouen V HU3Knia ypoBeHb —
¥ Qaxe Koraa Asepb OTKPLITA Y FePKOH 3a-
MKHYT, BLICOKWUI YPOBEHb C pa3bema X4 He
npoxoanT Ha X6 “Tpesora”. Pe3anctop R8
orpaHnumnBaeT 3apAfHbIA TOK KOHAEHCATO-
pos C5 u C6, KOTOPbLIN MOXET BLIBECTU N3
cTpos mukpocxemy DD1.

Mepeg BLIXOLOM U3 NMOMELLEHVA XO3A-
un nepesoant SA1 B nonoxerHue “Oxpa-
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u 5 Hanpsixerue 5,3 B. MNpw TakoM BKMO-
yeHun QY. ecnn Ha HEVHBEPTUPYIOLLEM
BxoAe HanpsixeHue Oonblue, 4em Ha UH-
BEPTVPYIOLLEM, TO HA BbiIXOAE Hanpaxe-
Hue Byaer 6nM3KO K HanpsXXeHuWo nura-
Hus, ecnv, HaobopoT, Ha Bbixoge Oyaer
HanpsxeHue, 6n3Koe K Hynio.

B pexwme oxpanbl (peauctopa R1 Her)
Ha sbixone QY DA1.1 — 9 B, a Ha sbixone
DA1.2 — 0. B pe3ynbrare Ha pe3ncrope
R7 nNpUCYTCTBYET BLICOKMIA YPOBEHb. [N0-
nbl VD3 1 VD4 ocywecTansiiol pas3saaky
Bbixonos QY DA1.1 1 DA1.2. KoHoercaTop
C1 HeobBxoa¥M AN 3aWMTE OT MOMEX Ha
BLIBOLAX 2 1 5, TaKk kak OHU COEeAUHEHDI
C BXOAHbIM FTHE3A0M.

Conpotuanexue pesuctopa R1 nonob-
paHo Tak, 4Tobbl NPV ero noacoeanHeHUu
K 3aMKy HanpsbkeHue Ha pesuctope R3
6o B npeaenax 3,5...4,4 B. MNpu atom Ha
gbiBoaax ofoux QY 6Gyaer Hanpsaxenve
OKONO HYNS.

Mukpocxema DD1 — 3710 HeTbipe 0aun-
HaKoBbIX KNo4Ya, CnocobHbIX KOMMYTUPO-
BaTb KaK NOCTOAHHOE, TaK U NepemMeHHoe
HanpskeHne. Koy OTKPLIT NPY BbICOKOM
ypOBHE Ha BXxOAe ynpasnexuns V u 3akpbiT

Ha”. Mpuv aToM Yepes peancTop RY Haum-
HaeT 3apsixartbea koHpeHcatop C3. cnyc-
™R 25 C HanpsXeHve Ha Hem AOCTUrker
YPOBHSA, LOCTATOHHOrO ANA OTKPbLIBAHWS
kmoyen DD1. Ycrponcrso nepexoauT
B pexum oxpaHbl. Ecnn Tenepb OTKpbITb
nsepb, TO Yepe3 pesvcrop R8 u MUKPO-
cxemy DD1 BLICOKMIA YpOBEHbL NONaaeT Ha
KOHTaKT pasbema X6 “Tpesora” v BKNO-
4YUTCA CUPEHA.

Xo3suH nepen BXxOAOM B NOMeLWeHne
LOMKEeH BCTasuTb B rHe3aa X1, X2 “knioy”
R1, npu 3ToM Ha Buixogax OY DA1.1
n DA1.2 Bynet HU3kuin yposeHb. KoHaeH-
caTtop C3 uepes auoa VDS n pe3ancTop R7
paspsaguMTcs 3a 2 C, noka BCTaenex
“xou”. Mpw 3TOM Ha BXxoAax V aneMeHToB
DD1.1—DD1.4 Hu3knia ypoOBEHb 3aKPOET
Koumn mukpocxemsl DD1 u moxHO Oyner
oTKpbiBaTh ABEPb. Bownaoa BHYTpbL NOME-
weHus, Hano 3a 25 c (noka C3 BHOBb He
3apaguncsl) yctaHosute SA1 B nonoxe-
Hue “Bbikn.”.

Ha mukpocxeme DA2 cobpan ctabunn-
saTop Hanpsxenua 9 B. Mukpocxembi
DD2—DD4 dopmupyoT Heobxoaumbie
BPEMEHHbIE MHTEPBanbl ons paboThi cu-



pexbl. MynbTeBubparopbl cUpeHs! BbINon-
HeHbl Ha Mukpocxeme DDS.

Ha noruyecknx 3nementax DD3.1,
DD3.2 cobpaH RS-tpurrep. LUens R11C7
YyCT3HaBNWBAET €ro B HyNEeBOE COCTOAHUE
(Ha Bixone anemenra DD3.1 HU3KuUM ypo-
BEHb) Npu BKNIOYEHUM NnTaHus. Ecnn no-
cTynuT curHan “Tpesora”, Ha Bxoae ane-
meHTa DD2.1 BO3HUKHET BLICOKWA ypO-
BEHb, @ Ha Bbixoge — HN3kui. Npu aToM
BbICOKNI YPOBEHb, NOSIBUBLLNIACA HA BLIBO-
pe 9 DD3.3, paspewwuT paboty MynbLTMBN-
6paropa, coGpaHHOrO Ha 3neMeHTax
DD3.3, DD3.4. Husknii ypoBeHb Ha Bxoae
R DD4 pazpelumt paboTy 3TOMY CHETHUKY.

Ha Bxoabi anementoB DD5.1 n DD5.4
NOCTYNUT BLICOKUW YPOBEHb, KOTOPLIW pas-

Ha tpaHaucropax VT1—VT4 cobpan
ycunurenb MowHocTH, BeiBog nuranus 14
muvkpocxembl DDS nogknioyeH Herocpen-
CTBEHHO K NNOCOBOMY BbIBOLY aKKyMysisi-
TopHon Barapen GB1. 310 HeobxoanMO,
4TOObl TPAH3UCTOPb! YCUNUTENSI MOWHOC-
! BbiNn HAAEXHO 3akpbiThl. (pepoxpaHn-
Tenb FU2 3awmuiaer barapeto ot KOpoTKO-
ro 3ambliKaHWn B L1enax yCTPOUCTBA.

Ha mukpocxeme DD6 cobpaH 3sykoBOWn
CUrHanu3arTop, KOTopbi cpabaTtbiBaeT Npu
CHXEHWM HaNPRXEHNS MUTaHns no 10,2
B (npu -25°C oo 10 B). O nem 6uino pac-
cka3aHo B ctatke U. AnekcaHgposa “[sa
YyCTPOUCTBA ONA akKymynaTopHoin 6ara-
pen" (“Pagno”, 1989, Ne 5) . ObparHo
CMELEHHbIN AMUTTEPHLIN Nepexon TPaH-

anemMmeHToB. HYacTb UnppOBLIX MUKPOCXEM
umeer aHanorn B cepum K176, n ux MOXHO
ncnonb3osearL. Mukpocxemy DA2 MOXHO
sameHuts Ha KP142EH8I. TpaH3ucTopu
VT1—VT4 — u3 cepunn KT972, KT973,
KT825, KT827, KT829, KT853, ¢ nmobbiM
6YKBEHHBIM WHOEKCOM, ECTECTBEHHO, CO-
oTBeTcTByIOWEN CTPYKTYpLl. Ouoaw VDI,
VD2 — nobbie yHMBEPCANbHbLIE MNU UM-
NyNLCHbIE C AONYCTUMbIM MPSIMbIM Cpea-
HUM TOKOM B nNpegenax 10...20 mA v pony-
CTUMbLIM 06paTHbLIM HanNpPaAXeHnem
10...20 B. Avoab VD3—VD6 MoryT 6bith
n3 cepuir KO521, KO522, KA503, KA510
¢ nobbiM BykBeHHbIM MHAEKCOM. Mbe3on3-
nyyarens BQ1 npumerum ntobon n3 cepuu
3MN. Kepamuueckue koHoeHcatopbl —
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pewwvT paboTy cuperbi. [locne Toro, kak Ha
cuetynk DD4 noctynut 210 viMmnynbCcos,
Ha ero sbiBOAE 15 NORBUTCA BLICOKUN YPO-
BeHb, Ha sBbixone DD2.2 — wnakumn. 310
npuseneT k cbpocy RS-tpurrepa s Ha-
4aNbHOE COCTORHUE W CUPEHA BbIK/IIOHUT -
cA. JJOCPOYHO BLIK/IOHUTE CUPEHY MOXHO
xHonkon SB1. Cnenyer oTMeTUTh, 4To oba
3TW BapwaHTa OTKAIOHAT CMPEHY B TOM
cny4ae, ecnu Ha BbiBoAE pa3bema X6 He
OyneT BLICOKOro ypOBHS.

HomuHanbl 4acrtoTo3afalowmx HOMU-
Hanos MynsTMBMGpatopa R12, C8 obecne-
4ynBaloT ero paboTy Ha YacToTe NPUMEPHO
1,2 Tu, npu 3TOM cupeHa paboraer okono
20 MuH. 3TO BpEeMs MOXHO N3MEHATb
8 WMpokux npeaenax nonbopom R12 n C8
unu nopgkniouYeHnem anemeHta DD2.2
K Aapyromy Bbixogy DD4. Uenb
VD6,R15,R18,C10 npuaaet 3ByKy CUPEH.I
XapakTepHoe 3asbiBaHue. V3MeHuTb TOH
CUPEHbLI BO3MOXHO NoabopoM KOHAEBHCA-
TopoB C11 nC12.

auctopa VT5 urpaer ponk 3kOHOMWHYHOIO
crabnnuTtpoHa. Ero HanpsixeHue crabunu-
3auun 7.3 B npakTnyecku NOCTOAHHO Npu
U3MEHEHNW HanNpsXeHUa NuTaHus oT 16 0o
7.8 B.

Lenuteno R20R21 dhopmupyeTt Ha Bbi-
sone 2 anemenra DDO6.1 HanpsixkeHue
4,3 B. EcnnnHa seisog 1 DD6. 1 v BuiBOA NU-
TaHna mukpocxembl DD6 nocrynaer Ha-
npsxenue 12 B, 1o HanpsxeHue 4,3 B Ha
BbiBOE 2 BOCNPUHMMAEETCHA KAk HU3KWUW
ypOB€EHb. MNpu CHUXEHWN HANPAXeHna nn-
TaHWA MUKPOCXEMEI 0 HEKOTOPOrc NOPOo-
roBOro 3Ha4eHus rnotexuman Ha sbisoae 2
(4,3 B) HaunHaeTt B0OCAPUHUMATLCA KaK Bbi-
COKWA ypOBEHb. Ha Bbixoae anemeHTa
DD6.1 BO3HNKAGT HU3KNIA YPOBEHDb, Ha Bbl-
xone DD6.2 — Bbicokun, W HaumHaeT pabo-
TaTb 3ymMmMmep Ha anemeHTax DD6.3, DD6.4.
Nonbopom pesuctopa R22 B npepenax
1 MOwm...5 kOm pobusaiorcs Hauvbonee
rPOMKOro 3ByKa NbE30U3NyyaTens.

YCTpPOWCTBO HE KPUTUHHO K BbibOpy

K10-43a, K10-47a, K10-50a, KM, okcua-
Hble — nobbie n3 cepun K50, K52, K53.
PeawcTtopbl moryT 6uite C2-33H, MIJIT,
OMJT, BC. KHorka SB1 n tymbnep SA1 —
nobele, Tak Kak OHWY KOMMYTUPYIOT cnabbie
TOKW.

MNpu paboTte cupeHbl B TedeHune 20 muil
u 6Gonee cnefyetr NpUMEHATL ANHAMU4EC-
Kyt0 ronoeky BA1 mOWHOCTLIO HE MeHee
10 Bt npu conpotueneHnn 8 Om n He me-
Hee 20 BT npu conportmeneHun 4 Om, Tak
KaK KaTywka CUNbHO Fpeercsl nm MeHee
MOLLHbIE FONOBKU OBLIMHO BLIXOASIT U3
cTpos qyepes 3...5 MuH paboThi.

Tak kak B pexxume Tpesorn yCTpoucTso
notpebnser 3HaumMTEeNbHBIM TOK (OT 1 A0
2.5 A B 3@aBUCUMOCTW OT UCIMONL3IyeMon
OVHaMU4eCKOn FONoBKW), TO nydlue npm-
MeHUTb akKymynaTopHyto 6arapeio GB1 oT
asTromobung B 9TOM cnyvae He HYXeH Bbi-
KNIQ4ATENb NUTAHUA. YCTPOWCTBO B pEXU-
ME OXpaHbl NPV BKNIOYEHHOM 3yMMEpe
paspsaa barapeun norpebnser Tok 14 mA
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TeopeTuyecku Takol TOK paspsamT asBTo-
MOBUNBHYIO aKKYMYNATOpHYIO 6aTtapeto 3a
5 Mecsues, 0O0HAKo ee cneagyert noasaps-
XaTb pas B [jBa MECALA.

Bnok Al yaobHo 3akpennTb Ha nsepu,
a 6nok A2 chenyeTr NOMECTUTb B YKPOMHOE
MECTO BMECTE C aKKyMyNaTOPOM W Xena-
TenbHO NoBanxe K auHaMu4eckon rono-
Bke. Ana ynobcTeBa MOHTaxa yCcTpoucTea
Ha 06bLeKTe XenartesbHO BCe CoeauHeHNs
6NOKOB caenate yepe3 pasvembl. lMapbi
TpaH3ucTopos VT1,VT3n VT2, VT4 cneny-
eT YCTAHOBUTL Ha TennooTBoAAWVE nnac-
'MHB! NNOWAALIo He meHee 15 cm®. Ecv
kopnyc 6510ka A2 METAaNNNHECKUIA, TO MUK-
pocxemy DA2 u tpaH3ucTopbl VT2, VT4
MOXHO NPUKPENUTL K KOPNycCy.

HanaxusaHune ycTpoucTsa CBOOUTCSH
K BLIGOpY conpoTvBneHus knya R1 v yc-
TaHoske nopora cpabarbiBaHng 3ymMmMmepa
10,2 B. Mpu HanaxusaHMu 6noka 3nek-
TPOHHOrO 3amka peauctop R1 3amensioT
nepemeHHbiM Ha 10 kOM. BpaueHnem
BUXKA 3TOro peancropa gobueaioTes Ha-
npsixeHus Ha peanctope R3, paBHOro ce-
peoviHe WHTEepBana Mexay 3HaveHuaMu
HanpsikeHVs Ha BbiBoaax 3 1 6 MMKpocxe-
mbl DA1. 3arem xenatensHo BMEcCTo ne-
pemMeHHOro pe3mcropa ycraHOBWTb NO-
CTOSIHHBIA C TAKMM X€E CONPOTUBNEHUEM.

[ns Hanaxusanna 3ymMmepa Heobxoam-
MO UCNONBL30BATh NEPEMEHHbLIV PE3NUCTOP
conpotveneHvem 1 MOm. Ero sknouqatoT
no cxeme NePemMeHHOro pe3ncTopa BMecTo
peauctopos R20 n R21 AkkyMynsTopHYIO
6arapeto 3aMEHSIOT perynmpyembim NCTO4-
HUKOM HanpsXeHns 1 yCTaHaBmBaloT Ha-
npsikenne 10,2 B. Bpaluenvem asvxka ne-
pPEMEHHOT0 pe3ucTopa AobuealoTca BKNO-
YeHua 3ymmepa. MNocne 3T0ro NPOBEPSOT
NpaBuNbHOCTE YCTAHOBKW Mopora nyTem
VU3MEHEHWUA HANPsSDKEHUST UCTOHHWUKA NnuTa-
Hust. Mpyu HeOBXOOUMOCTU CHOBA HEMHOTO
noacTpanBaloT pesncTop. 3arem xena-
TEeNnbHO NEePEeMEHHbLIN PE3NCTOP 3aMEeHUTL
ABYMA NOCTOAHHBIMW, KaK MoKaslaHo Ha
cxeme. Npu 3TOM NOBLILIAETCH TepMmocTa-
6unbHOCTL PaboTs! 3TOrO yana.

Or penaxuwn. [lpennaraemotis @sTopoOM
SNEKTPOHHBIS “3aMOK” MOXHO yrnpocTvTh. Ero
JiyMtI@ BLINONHNTL B ORHOM KOPITYCe, 1oy 3T0M
MOXHO 3amennTs MukporxeMy DD1 v anement
DD2.1 na onux asysxoposuisi U-HE, n3 geyx
CHHXPOHHO paboTaowmnx MynsTnenOparopos
DD3.3, DD3.4 u DDA. 1, DD5.2 ocrasuTe 0aNH,
MCKIDYMTL nemenTsl DD6.1 n DD6.2, yBpars
crabunusatop Hanpsixeuns DA2, nOCKoOnbKy
mukpocxems: KMOI v onepaunostsie ycunm-
rerm paboTalT B WVPOKOM ANana3one nuran-
wero Hanpsxeryn. Ecam xe octasute DAZ,
HE HyXeH CTalmnr3aTop HanpPsXeHns Ha rpaH-
sucrope VTS, Cnons3ys BLIXOAHOE HaNpsixXe-
Hue DAZ,

Ecnu suikmiouarens SAT nocrasnio 8 Uens
FIMTEHMA YCTPONCTBA, HAMHOIO YBESMHUTCS VH-
TEpBaN MEXLY NEepe3apsakamy akKyMynaTopa
¥ ornagaer HeobxoanMoCcTs B8 kHOMxe SBI.
Ana 3aumnTe yeTPOACTBA OT 110p4Y N1o[aven
BHOLWHErO HAMPSXEHW Nepe3 KOHTaxkTh X1
u X2 auon VD1 uenecoobpasHo 3ameHnTe Ha
peauncrop conpotusnaHnaem 3.3 kOm, CooTeeT-
crBeHHO ymewnbmB R1, a napannensHo R3
noaxkmounTs crabunuipor Ha 9... 12 B.

Bxoas mukpocxeMer DD1 xenarensHo 3a-
W ruTh Anogami. [lna 31oro HYXHO K passemMy
X4 nogkmouuTh ABa AWOLAE: OAMM — aHOAOM
K X4. karon0oM K ACTOYHHKY NATaHUR, ApYrod —
Karofnom k X4, aHonom K obLyemy nposogy.

Ncnosb3yd TPAHCOOPMATOP
OT TEJIEBU3OPA...

B. noOJiI9KOB, r. Mocksa

CereBoi UCTOYHUK NUTAHNS AN PA3NTNYHbIX CAMOQE/IbHbIX KOHCTPYK-
UM U NPOBEPKY X HA MaKeTax MOXHO caenarb caMmoMy. 3710 M He-
CNIOXHO, M B TO X€ BPEMS 4PE3BbI4aiHO NOJIE3HO AN NOBLILLIEHNS
CBOEro Macrepcrsa, PacLUMpPEHNsi 3HaHUNA # npmnobpereHns onvira,
Ha 4yro, cobcrBeHHO, ¥ HanpasneHa BCSH pagunomoburensckas Qen-

TesNIbHOCTb.

PagvontoburessmM Hawe scero Tpeby-
I0TCH A8a UCTOYHUKA NMUTAHWA: OAUH — Ma-
NOMOLLHBLIV, Ha Hanpsxenwe o1 3 A0
12 B 1 C TOKOM Harpy3ku B AECATKN, OT CU-
Nkl COTHU MURAWMaAMNEP; QPYrov — MOLUL-
Hbil, Ha Hanpsaxenue 13,8 B ¢ makcumanb-
HbiM Tokom 5...10 A. MNepBuid HYXeH OnAa
0TPaboTKM PasNUHHLIX YCTPOWCTB ha Ma-
KeTax U B APYrux cnyyasx, koraa novped-
nAeMblii TOK HEBENWK M “TOHAIL" NPOAON-
XUTENbHOE BPEMSA MOLLHbBIN MCTOYHWK NPO-
CTO He UMeeT CMbICNa. Bropon Heobxoaum
ANS NMUTaHUa MOWHLIX yeunutenen, CB-
annaparypbl, MoBUTENLCKWX PafVNOCTaH-
umii, astomarduron v . n. O xe ¢ ycne-
XOM MOXET CNyXWTb ANS 3apaaKn aBTOMO-
BUNBHBLIX akKyMYNSITOPHbIX Dartapew, ecnu
B HEM MMEETCH Y3eNn OrpaHnyeHus Makcu-
ManbHOro Toka. Hanpspkenue 13,8 B. cTas-
Wee yxe CTaHaapTHbIM, Kak pas u cooT-
BETCTBYET HanpsxeHuio B 60pTOBOU CETH
asroMobuns npw paboratowem reseparo-
pe v 3apsxaiolencs barapee.

B niobom oTCAyXMBLUEM CBOW CPOK
NAMNOBOM WK NIAMNOBO-NONYNPOBOAHN-
KOBOM TefieBU30pEe Bbl HAWAETE TPaHC-
dopmartopel, ga »n opyrwe geranu u ang
MaNnoOMOLLHOro, K Aia MowHoro 6noka nu-
TaHmsa. ManomouwHu 6nok Ha 12 B mMox-
HO, Hanpumep, cobpatb C NCNONL30BAHW-
€M rOTOBOIO BLIXOAHOr0 TpaHchopmarTopa
kapposBon passepTikun (TBK) oT namnosoro
Tenesu3opa. B page cnydaes npwrogeH
W BLIXOOHOW TpaHchopmMaTop NamnoBoro
ycunutena 3sykoBow uactotel  (TB3),
HO 3ddEKTUBHOE (AENCTBYIOLLEE) HANPK-
WEHNe Ha ero sTopuiHou o6MoTKe cocTa-
BuT okono 6 B, npy 2aTOM BbINPAMNIEHHOE
He npes3onpet 9 B.

O ToMm, kax cobpartk 6nok nuTaHus, He-
OHOKPATHO PacCka3biBanoChb B paanonio-
uTenbckon nuTeparype, u NOBTOPATLCH
aneck He ctout. OCTaHOBUMCA NuiUb HA
HEKOTOPbLIX MAN0 WU3BECTHbLIX, HO BaXHbIX
MomenTax. OHn oTHOCcaTCR K ninbomy ca-
MOOENLHOMY YCTPOWCTBY.

MNpexge scero cneayeT onpepenntb
npuroaHOCTb TpaHcopmaropa ans 6noka
nMTaHua, a Ois 3T0ro Hago M3MEPUTb TOK
XONOCTOro XoAa NepsuyHoOM 0OMOTKU U Ha-
npsxeHue Ha BTOpuuHOW. MNorapobaTes
aBOMETpP, HacTonbHas naMna  Ha
220 B mowrocTbio 25...40 BT n aBTOMO-
6unbHble namMnbl Ha 12 B MOWHOCTLIO
1...5 BT, 4T00bl NPOBEPUTL BLIXOOHOE Ha-
npsXeHue NOA Harpy3kou.

Ha unuctom paboyem CTone C XopoLnM
LU3NEKTPUYECKUM NoKpbiTUem (cyxasa ¢a-
Hepa, reTMHaKc, NNacTrK) cobupatoT Lenb
nocnenosartensHo COeAnHEHHbIX HACTONb-
HOI Namnbl, aBOMETPA, YCTaHOBNEHHOro
Ha npegen uamepeHns NeEPEMEHHONo Toka
He menee 0,5 A 1 nepBuHHON 0BMOTKK HC-

NblTeiIBaEMOro TpaHcdopmaropa. Boisogp!
BTOPU4HOM 0OMOTKM (Mnu  oBMoTOK)
TpaHchopMaropa ocTatTCA CBOODOAHEIMU.
Jlamnia 30€Chb BLINOMHAET 3aLUNTHYIO DYHK-
LIMIO: ECNM Bbl AONYCTHMAN rpybyto oLmbky,
NOOCOEAUNHNB HW3KOBOMNLTHYIO BTOPUYHYIO
06MOTKY BMECTO MEpPBUYHOW, ecnv B 00-
MOTKe (unu oBmoTkax) TpancdopmaTopa
UMeeTCa 3amblkaHwe W T. 0., Huyero
CTPALHOro He NPOV30NAET — NPW BROHE-
HuM namna 6yner CBeTUTLCA, a aBOMETP
nokaxeil nuuie notpebnaemuiin el TOK.
BMecTo namnbl MOXHO UWUCNONb30BaThb
MOLLHBLIA (Hanpumep, NPOBOMOYHLIN) pe-
auctop conportuenexnnem 1...1,5 kOm. Ec-
N TOK XONOCTOr0 XO£i2 OKaXeTCH B HOPME,
NPU NOCNEAYIOLLMX BKJIIOHEHWUAX Namny nnm
pPe3nCTOp UCMONb30BaTL YXE He Haao.

Npv paboTe Haao HeyKOCHUTENLHO CO-
6nopatb NPaBuna TeEXHUKK O@30NACHOCTY:
BCE COEOUMHEeHMsa AenaTb, He NOAKMoYan
Lenb K cetun, usonuposaTthb ux MNBX Tpybka-
MU, OCHACTWTb LenNb CeTeBbiM LHYPOM
C BUNKOW U TONLKO NOTOM, 32/10XNB NEBYIO
PYKY 38 CIUHY WY B KAPMaH ¥ Aepxa Bun-
Ky B NPagomn pyke, NoOKNoumTb ee K po3eT-
K€, MOCMOTPEeTbL MNOKasaHWsi aBomerTpa
W OTKHOUMTD Lernb.

Tok XONOCTOro xofa AOJIXEeH COoclas-
natb He bonee 20...30 MA ong mManomoLul-
HOro TpaHcdopmaTopa (BO3MOXHO, Npu-
[eTCs NepeBecTy aBoOMEeTP Ha MEHbLUVIA
npenen, OTKMO4MB NpeaBapuTenbHO UC-
NbLITHIBAEMYIO LEMNb OT cetu) u He Bonee
100...150 MA g/1s1 MOWHOTO. BonbiLniA TOK
yKa3biBAEeT HA TO, YTO YMCNO BUTKOB Nep-
BUMHOW OOMOTKM Mano u, cnenosaTtesnbHo,
MarHUTHas UHAYKUMS B MarHuronposoae
CNYLLKOM Benuka. Takue TpaHchopmaTto-
pb “ryosTt”, HarpesaioTCa N MMEIOT CWilb-
HOE MOSE pacCenHus, CO3[alllee anexT-
POMarHUTHLIE HABOAKW Ha APYIYIOo annapa-
Typy (CM., Hanpumep, craTbio B. MNongakosa
“YMEeHbLWEHUE NOoNK PaccefHuna TPaHC-
dopmartopa” 8 “Paano”, 1983, Ne 7, c. 28,
29). B papne cny4aes, ecnm ecTb CBOOOA-
HaA BTOpUYHAn oOMOTKa Ha NONTOpa-ABa
NECATKA BOMBLT. MOXHO BK/HOUYUTH €€ no-
cneposarentHo C NepBUYHON M M3 Heroa-
HOro TpaHcgopMaropa nonyvinTe BRONHE
NPUNNYHLIA -~ OKa3biBaeTca, 4TO 41cno
BUTKOB HAA0 YBENU4UTH COBCEM HEMHOrO,
4YTOGBI CYLLIECTBEHHO YMEHbLUTL TOK XON0-
CTOro xopa.

Tok XONOCTOro X0Aa 3aBUcKT 1 oT cBop-
KU MarHutonpoeoaa — 4em rnoTHee ero
4acTu WNKW NNAcTWHLL NpUNeralwT Aapyr
K Apyry. Tem nyywe. B ogHOM 13 3Kcnepu-
MEHTOB 10K XONOCTOro Xoaa TpaHchopma-
Topa TB3-1-9 6bin pasen 40 MA. Ero LLI-
06pasHbii MarHTonNpoBoa cobpaH BCTHIK
¢ HeBonbLunMM 3a30poM (B ycunutene 3sy-
KOBOIA 4aCTOTHI Tenesu3opa uyepe3 nep-



BUYHYKD OBMOTKY NpPOXOAUT MNOCTORHHBIU
NOAMArHUYUBAIOLLMIA 2HOAHLIA TOK J1amnbl,
No3aToMy 3a30p HeoBXxoamM, 4TOOH MarHu-
TONPOBOA HEe HaMarHWM4YMBanCcs A0 HacbiLe-
Hus). B Tpancdopmaropax, paboTaiowmx
6e3 nogMarHuyMBaHVA, 3a30p He HYXEH, No-
3TOMY MarHMToOnpoBsod MNpuLIoCck pPaso-
Gpate ¥ cobpaTb CHOBA “BMEPEKPbILIKY”,
Korga 3ambikatenu LL-o06pasHbix MNacTuH
pacronaralTcs TO C OAHON TO C ApPYrow
CTOpPOHLI. B pesyneraTte TOK X0I0CTOro Xoaa
yMeHbLnICH 0o 25 MA, a “ryAeHns” Tpatric-
dopmaropa CTano nNPakTUHECKK He CLILLIHO.
Nocne nepegenku 3aToT TpaHchopmaTop
npexkpacHo nogowen ANs MaJOMOLLHOIO
6roka nuTaxus Ha HanpsxeHue 6 B.
PaccMOTpyM Tenepb BONPOCH! U3roToB-
neHus MOWMHbIX 6nokoB nutTaHua. Onst HKX
NoaowvayT cetesble TPaHCHOPMATOPLI Nam-
NOBLIX W NAaMNOBO-NONYNPOBOAHMKOBBIX Te-
nesw3opos, Hanpumep, TC-270 unn TC-180.
PacwmudpoBka tmMna npocra: TpaHchopma-
TOP CETEBOW, YCNO 0603HA4EET MOLHOCTL.
Ero KOHCTPYKUMS OuEHb YA0OHa v nerka ana
NOBTOPEHUS: [i8€ KaTyluKW HaaeTsl Ha Boko-
Bble CTOPOHbL! O-06pa3HOro MarHMTONpPOBO-
N3, COCTABNEHHOr0 U3 [BYX HaCTewn v CKpen-
nenHoro craxkamu, lNepsuyHan (certesasn)
06MOTK2 MeeT age 0OMHaKOBbIe 4acTu Ha
[BYX KaTylukax C Tpems BbiBOAAMU OT Kax-
pow. Cekuva mexay BbiBogammn 1-2 paccuun-
1aHa Ha 110 B, a mexay sbisoaaMn 2-3 — Ha
17 B. MNepexnioyarens CETU HABEPHSIKA He
HYXEH, NOTOMY 4YTO CeTen C HanPSAXeHUeMm
127 B npakTuyecku 0CTanoCb Mano, a BoT
HannMuue 127-BONbTHBIX OBMOTOK O4EHL NO-
nesvo. CoefvHmne ux nocnenosarenbHo
(puc. 1), nonyysmm TpancdopmarTop, padbora-
WM B NEerkomM pexmnMme, 0e3 HaCbILEHNA
MarHUTONPOBoAa U C TOKOM XONOCTOro xoaa
scero okono 50 MA. Takown Tparcdopmarop
moxeT paboTaTte cyTkamn. Ecniv xe Hano Ha
kakoe-10 Bpems ero GopcuposBartk, OTKO-
4aI0T BLIBOALI 3 1 3' 1 COEAUHSIOT BLIBOAb! 2
n3' (3n2')unn paxe 2n2', BeakL B TENEBN-
30pe-T0 3TOT PEXVM CUATAETCA HOpMaib-
HbIM! BbIXOAHOE HanpsXeHWe BbiNPAMUTENS
UK TOK 3aPRZIKU NPXU 3TOM BO3PAaCTET.
Cpeav BTOpUHHBLIX 0OMOTOK 3TUX TPAHC-
¢hopMaTopOB ECTb HECKONBKO, paccumTa-
Hbix HA Hanpsxenve 40...60 B n cpasumrens-
HO HeBonbLOW ToK. JNA 3apaaHOro yCTpon-
cT18a OHY 6EeCNONE3HbI, @ BOT HakanbHbie 00-
MOTKU Ha HanpsaxeHue 6.3 B v Tok 4,7 A no-
ponayT. Ecnu y rpaHchopmaTopa rpy T1akux
0BMOTKM, WX Haflo COEOMHUTL Mnocneposa-
TEeNbHO W NOLK/HOHNTL K MOCTOBOMY BbINPS-
MWUTENIO HA MOLLHbIX (AeCs1namMnepHsbIx) Mo-
AYNPOBOAHUKOBLIX Anoaax (pmc. 1). Orpanxu-
YUTENEM 3aPAAHOrO TOKa C YCNexom MOXeT
CNYXWUTL aBTOMOOW/IbHAR naMna Ha Hanps-
xenue 12 B mouiHocTbio o1 50 no 150 Br.
L8 nonyyeHns HyXxXHOU MOUIHOCTW He-
CKOMIbKO namn COEOUHAINT NapannensHo.
Mpy HOPMANBHOM 3aPSLIHOM TOKE Namnbl
enBa CBETATCsI, NO WX HaKany MOXHO CYyanTb
0 32pANHOM TOKE, a NaaeHne Hanpsaxenns
Ha HWX HEBENUKO. JTOT Xe orpaHuyuTent
npefoxpaHaeT YCTPOMCTBO OT 3aMblKaHWA
Ha BLIXOOE MNW OT nopaknioYeHns barapen
8 0BparTHOW NONKPHOCTH — MPY ITOM NAMNNbI
APKO CBETATCS! (2 11PY 0BpaTHOM NONAPHOCTU
6atapeu yalue Bcero neperopatot). Ecnu xe
nocTaenTt namnsl Ha 26 B u ewue Honbluew
MOLLHOCTW, "3atumTa oT aypaka” Gyoer non-
HOV — NaMMb! HE BLIRAYT M3 CTPONA 1 Npy 06-
paTHOM NOAKNIOHEHUM BaTapen K BKJIIOYEH-
HOMY B CeTb YCTPOMNCTBY.
CuTyaumus OKaxeTcs HEeCKONbKO Xyxe,

KOrfa HakanbHbix 0OMOTOK Ha HanpsaxeHue
6,3 B 1 Tox 4,7 A ByneT TONLKO ABe, Kak, Ha-
npumep, y TpaHcgopmatopa TC-180-2.
Mpw Ux nocneaosaTensHOM COEANHEHNN NO-
nysmm Beero 13 B. Tyt yx He 10 orpaHu-u-
TENA 3apafHoro Toka — ero eAga xearaeT aa-
e Npv HeNOCPEACTBEHHOM COELUHEHUW aK-
KymynaTopHon 6atapen ¢ BbIXOAOM BuINpPs-
MuTernbHoro mocta. Llenecoobpas3Ho MoCT
cobparb He Ha KPEMHWUEBLIX, a Ha repMaHve-
Bbix anoaax, Hanpumep. 4305, Y Hux MeHb-
we npaMoe  fageHve  HanpsXxewus
(0.3 B eMmecTto 0,7 B), noaTtomy 1 3apsaHbIv
rok 6ynert 6onbwe. Ero MoxHo gosec oo
5 A, Gopcnpys pexum rnepsmHHon o6MoTkn
no Mepe 3apagku Batapen. Ho Tem He Me-
HEee MOWHOCTb TpaHchopMaTopa B8 3TOM
C/ly4ae MCnonb3yetcs BCEro Ha TpeTb. HTo-
Hbl U3rOTOBUTE HA 3TOM TpaHcdopmaTope
3apsgHoe yCTPONCTBO (o] TOKOM
10...15 A (a rakon TOK BNOAHE OOMNYCTUM
B Havane 3apsikn Datapen eMKOCTbIO
40...50 A-4), HaQO HaMoTaTb HOBYIO BTOPWY-
HYIO 0OMOTKY. ITO HE TaK Y>X ¥ CNOXHO.

MHOrMx OCTaHaBNMBaET OTCYTCTBUE NPO-
goga Gonbworo AuameTpa A8 BTOPUHHOU
obmoTkn. dencraurtensHo. anst 6ornbworo
TOKA HYXXEH TONCTbIN Nposof, (cM. Tabnuuy).
Ho MOXHO ¢ ycnexom ODOMTUCL TEM, HTO
€CTb, MCNONbL3YR HAMOTKY B HECKONLKO Mpo-
popos. Ecnu HamoTaTtk ABYXTaKTHYK 0OMOT-
Ky [U18 BLINPAMUTENS NO CXEeMe PUC. 2 B TPU
NPOBOAA ¥ COEANHUTL ABE Takux 0OMOTKM,
pa3MeLLIEHHbIX HR ABYX KaTyLukax TpaHcgop-
mMaropa napannesnbHo, Tpebyemein AMameTp
npoBoaa 419 15-amnepHoro yCTPOMCTBA Co-
crasur sBcero 0,8 mm. [Ana yckopeHua pabo-
161 06 NONOBUHBEI OOMOTKWM Ha KaXaon ka-
Tylwke HeoBxoAuMO Hamartbisalb B LWECTb
NPOBOAOB. Y1CNO BUTKOB BTOPUYHON 06MOT-
KW — 2X46.
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TexHonorva sgecb Takoea: ocsodboaus
KaTywkn ot Bcex o6MOTOK, Kpome nep-
BUYHOWM C €€ BHEWHEeN U3onaumen, Hama-
ToiBaOT NPoOHLIe 46 BUTKOB, 4TODbLI y3-
HaTb ANMHY NPOBOAA, U OTMEPSIIOT WeCTb
OTPE3KOB HYXHOW ANuHbL. [punaas Bbi-
BOAbLI NO TPWM NPOBOAA K NENECTKaM Kap-
Kaca, HamartbiBaloT 06MOTKy, Cneas, 4To-
6bi NpoBOL@ HE nNepexsiecibiBANUCh.
MNpu nepexone Ha BTOPOW CNOW yKkNaabl-
galoT n3onauuio U3 kabenbHou bDymarn.
KoKubl npoBOACE, ONKTL NO TPY, NpUNau-
BaIOT K ABYM [PYrvMm fienecTkam Kkapkaca,
3aTeM OMMETPOM MNPOBEpPSsIT, He nepe-
nyranuce ny nposopaa. Ecnu ece caenaHo
npasunbHO, TO Manoe conpoTvBneHne
6yneT TONbKO Mexay BobiBoAaMu 6 u 8,
aTakke Su 7.

Cobpae TpaHchopmMaTop U coeqnHvs
¢ oBwum NPOBOAOM CpeHUE BbiBOAbI 06-
MOTOK Ha ABYX KaTywkax, Haao onpege-
NUTb, KaKne KpawHue BbiBOAbl COeAUHATL
smecTte. [lns 3T0ro BKAKUYAOT TpaHcdop-
MaTOp B CeTb U BONLTMETPOM NEPEMEHHO-
ro Toka (aBOMETpPOM) N3IMEPAOT HaNpK-
XeHve MexJly KpanHumu BobiBogamun 00-
MOTOK Ha pasHbiX kKaTywkax. CoenuHsiior
BMECTE Te, MeX/ly KOTOPbIMW HaNPaXeHne
paBHO HyNo, Nocne 4ero NOAKAKHawT
K aHopam pguopos. lNpu HeEnpasuibHOM
coeguHeHun npou3donael 3ambikaHue.
PYyKOBOLACTBOBATLCS HyMepauven BbiBO-
OB Ha pyC. 2 HaA0 C OCTOPOXHOCTLIO, NO-
TOMY 410 HEN3BECTHO, B KaKytd CTOPOHY
Bbl HAMOTanNW BWTKKW, @ OT ITOrO 3aBUCUT
dasza HaNpaXeHus.

B 3ak/oMeHue HEeCKONbKO CNnos
o Hopbbe c nomexamu, NPOHUKALLINMU
n3 cetu. Koraa TpaHcgopMarop naroras-
NNBAIOT TONbKO AN 32PAAHONO YCTPOUCT-
Ba, MCMONB3YEMOrO B rapaxe, npobnema
noMex Bac He BONHYeT, U 3KPaHbl U3 TOH-
kov Gonbru, pacnonoXeHHbie Mexay
NMepBuUYHON WU BTOPUHHLIMKU 0OMOTKaMU,
MOXHO Yaanutb. Ecnmn xe k pabotawouwe-
My yCTpoNCTBY ByayT noakno4aTtb paavo-
NPUEMHYIO annapatypy, 3KpaHb! ny4uwe
OCTasUTh, a UX BbiBOObLI (4 U 4') coean-
HUTL C 06WMM npoBoaoM. KonaeHcartop
C1 GunLTpyeT BbiICOKOYACTOTHLIE Nome-
XW, HasoouMbIe M3 cetu. [na OOononHn-
TeNbHOW 3aUThl CNyXal KOHOeHCaTOopbl
C2 v C3, wyHTUpyowme No BbICOKOW Yac-
rote BTOPWUHHYIO 0OMOTKY. WX €MKOCTb
mMoxeT ObiTeb B npepenax or 0,01 po
0.5 mMxk®. bymaxHble KOHOEHCATOPbI
30eCb He NOAXOART N3-3a 3aMETHON NH-
OYKTUBHOCTW BBLIBOAOB, Ny4ule npume-
HUTb KEPAMUYECKUE.

OnucaHHoe 3apsaHoe YCTPOWUCTBO rO-
OUTCS paxe Anst NUTaHnsa KOPOTKOBONHO-
BOW paguocTaruun molwHocTsio 100 B,
norpebnaoiueir 4o 20 A npy HanpsaXeHu
13,6 B. B atom cny4ae aBToMOOUNbHBIN
AKKYMYNAITOP HE OTK/IKOMAK0T, OH BbIMNONHA-
et dyHkumio Gydepron barapeu. Cxema
coeaMHeHWA nokasaxa Ha puc. 3. MNoa-
KNoYaTh PAgUoOCTaHUMIO U aKKYMYNSTOR-
Hyto 6aTtapeto (GB1) K BhINnpaMUTENO 3a8-
PAAHOI0 YCTPOUCTBA OTAENbHEIMY NPOBO-
JaMn HU B KOEM Clyqae Henb3s, Tak Kak
BO3pPAacIyT NyNLCAUMU NUTAIOWEro Hanps-
XEHUSI N3-33 KOHE4YHOro CONpoTUBEHWUA
nposonos. [lpn pekoMeHayemMom xe
BKNMIQYEHWUW fiaxe He TpebyeTca crnaxunsa-
IO OKCUAHBIM KOHoeHcaTop. Ecnun Bbi
BCE-TAKW 3ax0TUTe €ro rocrTasuTb, BKIKO-
YaTb HAAo Kak MOXHO Bnuxe Kk pa3bemy
nUTaHuUa PapnuocTanunu o
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HALLA KOHCYNbTALUUSA

PAAMO Ne4, 1999

(" RONONHEHWE K HANEYATAHHOMY )

KY3HELIOB 3. ABTOMATUYECKUWUE
PErynaATOPbl YPOBHH 3BYKOBbIX
CUIrHANOB. — PAOMO, 1998, Ne 9,
c. 16—19.

06 ucnonb3oBaHWUU APYrMX KOMNo-
HEHTOB.

B kxomnpeccope nNo cxeme Ha puc. 5
B CTaTbe BMECTO MUKpocxemul SSM2164,
copepxaulen HeTulpe perynstopa, MOXHO
npymMennTs SSM2018T. B aTtom cnyyae Ha
ee BxoA ynpaenerus (BbiBOA 11) nogaioT
HanpsXeHue peryinpoBanHvs, VHBEPCHbLIN
Bxof, ycrponcTsea (-U,. Ha puc. 6) coeawn-
HRIOT ¢ ofwum npoBoaoM, a BbIXOOHOW
curHan cHuMaloT ¢ BbiBoaa 14 (kackan Ha
QY DA2.1 uckmosaercs). Pexomenayeman
U3rOTOBUTENEM CXEMa BKMOYEeHUsA, noka-
aaHHas Ha puc. 6, MMEeT OrpaHUHEeHHoe
npumeHeHue KU3-3a OTHOCUTENbHO 6onb-
LWOro BpeMeHu cpabaTbiBaHUR PerynfTo-
pa (3...5 mC).

Jonyctuma 3ameHa SSM2018T merHee
COBEPLLEHHON MUKPOCXEMOU SSM2018,
oaHaxko 3To noTpebyeT BBeAEHUA Hanam-
CUPOBOK PEXUMa HECKONbKMMW NOACTPO-
E4HbLIMWU PE3NCTOPaAMMK.

BAJIMHCKMA P. “3AMEAJINTEJNID”
BKNIOYEHUR JIAMMNbl HAKAJIUBA-
HUSI. — PAOMO, 1998, Ne 6, c. 44, 45.

MeyarHan nnarva.

YCTPONCTBO MOXHO coOpaTte Ha nnate,
YepTeX KOTOPOW n3obpaxeH Ha puc. 1
Ha Helt pasmelleHbl BCE AeTany, Kpome
npenoxpanutens FU1, po3eTku XS2, cee-
toouopna HL1, nepemerHoro pesvcropa
RY u BuikmouaTenen SA1, SA2. MnaTa pac-
cuMTaHa Ha NpUMEHeHne pPEe3UCTOpPOoB
MNT-0,25 n MNT-2, KOHAEHCAaTOpOB
K73-17 (C1—C3, C5, C6) u K50-35 (C4)
u cummnctopa KY208r. Crabunntpon VD2,
omHucTopul VD3, VD4 v pe3nctop R6 npu
MOHTAXE YCTaHABNMBaKT BEPTUKANbHO
(nepnergukynsipHoO nnare). MarumTonpo-
gon apoccens L1 3akpennfioT Kneem
(BD-2, “MomeHT”) B OTBEPCTUU ANBMET-
pom 8 MM B nnarte. LLUTPUXAYHKTUPHBLIMW
AVHUAMY Ha uepTexe u3obpaxeH [1-00-
pasHbii TENNOOTBOA CUMUCTOPA VS1. Ero

crubaloT K3 NONOCHI NNACTUYHOMO antoMu-
HWEeBOro cnnaea pasmepamm
130%25%x2 MM (Npy MOLLHOCTY namn
1500 BT). ECnn xe MOUIHOCTb Harpys3ku
MeHbLLE, ANVHY NONOCH MOXHO B3ATb KO-
poue (Hanpumep, npy 500 BT pocTaTto4Ho
50...60 mm).

HAYMOB M. YJIYMWEHWE XAPAKTE-
PUCTUK CUCTEMbI DOLBY HX PRO. —
PAAMO, 1998, Ne 10, c. 20, 21.

O HyMepauun u EMKOCTU KOHOEeHCca-
TopoOB Ha puc. 3.

EmkocTb koHaeHcaTopa C1' — 1000 nd.
MosvuuoHHoe 0003Ha4eHUne KOHAEeHCaTo-
pa, BIIOYEHHOTO MEXAY HUXHUM (NO Cxe-

BAHHUKOB B. YCOBEP-
WEHCTBOBAHHbLIN MY-
3bIKANTbHBIW  METPO-
HOM. — PAOMO, 1998,
Ne 6, c. 50—52.

MevyaTHasa nNnara.

BO3MOXHbIA  BapuaHTt
ne4YyaTHoW NNaTbl YCTPOWUCT-
Ba. BLINOMHEHHOro NO CXe-
mam, usobpaxeHHbM Ha
pvc. 1 n 2 B cTarLe, nNoka-
3aH KHa puc. 2. Ha Hei pas-
MeweHs Bce aetanuv, Kpo-
Me nepexnodaTena SA1l,
nepeMeHHoro pe3ncropa
R4 © nbe3oKkepamwryeckoro

wanysarens HA1. [naTta
paccuuTaHa Ha yCTaHOBKY —

pesncTopoeB MNT, xoHaeH-
catopos K50-35 (C4) n KM
(ocTansHblie) v Nbe3okepa-

MH4ecKoro pe3oHaTopa
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OrNE3HEB B., TOJICTYXUH B. MY3bl-
KANbHbIM KBAPTUPHbIM 3BOHOK HA
3BYKOBOM CONPOLECCOPE AY8910. —
PAOMO, 1998, Ne 6, c. 42, 43.

O xoHpexcatope C1.

EmkocTb konaercatopa C1 — 10 mkd.
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MUKPOCXEMbI 019 ULWDPOBbDIX
CUHTE3ATOPOB HACTOTbI

K®1015NN14A—-KP1015NN148

LilokoneBka MUKpPOCXeMmbl: BuiB. 1 —
obwniA 1 MUHYCOBOV BLIBOL, MUTAHUR;
BblB. 2 — NOTUY4ECKUN BLIXOM YaCTOTHO-
¢a3oBOro perekTopa gns Tpakra obpas-
LOBOro CUrHana; BuiB. 3 — BbIXOA 4AaCTOT-
Ho-dasoBoro gertexropa (obwan Touka
CTOKOB Tpawsuctopos VT2, VT3), cno-
COOHBIA NPUHUMATL OHO U3 TPEeX COCTO-
SHUA; BbIB. 4 — BLIXO[, KOHTPONbHOrO Cwur-
Hana ¢asoBOW CUHXPOHU3ALUKW B netne
®AMNY; BuiB. 5 — BY Bx0A ycunutrens—
dopmuposatens Tpakta YH; BoiB. 6 —
OTKPbITbiA CTOK BbIXOLHOIO N-KaHaIbHOro
Tpanauctopa VT1 nporpaMmMmupyemoro
aenntens 4actoto Tpakta NYH; BuiB. 7 —
BXO[, pa3pelleHns nepes3anucbiBaHU| WH-
dopmMauvm B NpueMHbin perucrTp—a3a-
wenky (T); BoiB. 8 — TAKTOBLI BXOL, VM-
nynbCcoB 3anucu uHdopMaumum B npuem-
Hutt perncTp (C): BoiB. 9 — NNIOCOBOW Bbi-
Boa nuTanus: BuiB. 10 — Bxog uudopma-
umn o koadpdPuuvenTax penexvs (D); BuIB.
11 — BLIBOA ONA NOOKNIOMEHUA KBapue-
BOro pe3oHaTopa; Beixo[ curHana oopas-
1ILOBOWM 4aCTOThHi, BbiB. 12 — BXO4 yCcunu-
Tens—dopmMmuposaTenn Tpakta obpasuo-
BOW 4aCTOThi, BbIBOA, OAMR NOOKNMOYEeHUN
KBapueBOro pe3oHaTopa; BuiB. 13 — OT-
KPLITbIA CTOK BbIXOAHOrO N-KaHaNbLHOro
TpanaucTopa VT4 nporpammmpyemoro
OeNUTENs 4acToThl TpakTa 06pas3uosoun
4acTOTbl; BbiB. 14 — Bx0OA @KTUBHOIO
®dHY — 3arBop Nn-KaHanbHOro TPaH3uUC-
topa VT5; BuiB. 15 — OTKPLITLIA CTOK N-
KaHanbHOro TtpaH3aucTopa OHY; BbiB
16 — norvyeckum Buixon 4acToTHO-$a30-
BOro getextopa ansa tpakra NyH.

OcHOoBHbie TeEXHUYeckue
XapaxTepucTunkmn
npu Towp.cp = 25:10°Cun U,,, = 5B

HomunansHoe Hanpqxerme
nutasus, B .. ......45.5
Unrepean xoscbcbmumema
nenexns NporpamMmmmpye-
MOro fenmTens HacToThb!
Tpakra YH, ¢ npengenv-
Tenem
Ha 7 nnv Ha 8 . .56—65535
Ha31uwnmual2 ... .. 992—262143
UHTepsan koadpuumeHTa
AeneHns nporpammMupye-
MOrO JeNnuTens 4acToTh
TpakTa 06pa3uoson
4acToThl . .
War koadpdpurupmeHTa aeneHmn
NporpaMmmMmupyemMbix
nenmTenen 4acToTol
WHTepsan BXO4HOW 4acTOTh
NporpamMMmMpyemMoro
nenwtens tpakta NYH,
Mlu, c npengennutenem
Ha 7 vnv Ha 8 ang
KD1015M14A ..
K®1015MN146
K®d1015Mnn48 .

..5...800
...5...750
..5...680

OxoHvaHHe BTOPOW YacTn;
Hayano cmM. 8 “Paawno”®, 1999, N23.
Havano unxna cm. 8 “Panwo™, 1999, Ne2

Ha 31 unm Ha 32 onA

KP1015n14A ... .. .. .10...900
Kd1015Nn4e .. .. .... .5..800
Kp101shnas . ........ 5...700
PaGouyuit 4acTOTHLIM UHTEpBan
NPOrpaMmMupyemMoro

nenmTena Tpaxkra

o6pa3suosoi yacTtotel, My .. .0,1...50
MakcmnmanbHan BXxogHas

4acTOTa 4YaCTOTHO-

¢dazoBoro gerexropa, My .
HyBCTBUTENBHOCTL yCUNUTEeNna—

dopmupoBaTens TpakTa

MNYH no BY Bxoay. Badpd ..0,15...0,8"
HyBCTBUTENbHOCTb YCUNUTENA—

dopmupoBarTens Tpakrta

o6pasuoBOM HacToThl,

MBad @, npu BXOAHOK

yactote 10 My
MakcumMansHoe HanpsXkeHsue

CTOKa N-KaHaJIbHOro

TPaH3UCTOPa akTUBHOIO

dHY, B, npwn

Toxke ctoka 10 MA . .
HYNEeBOM TOKE@ CTOKa . .........14

MuHuMmanbHOE OCTaTo4Hoe

HanpsXekve CTokKa

N-KaHanbHOroc TPaH3ucTopa

®HY, B, npn Toke cTOKa

10 MA
KpyTtuaHa xapanepmcmm

N-KaHanbHOro TpaH3ncTopa

DHY, MA/B, Hemenee .. ... ..... .40
ConpoTnBNEHUE BHELLHEro

pe3ucTopa B Lenm cToka

N-KaHanNbHOro TPaH3ncTopa

®OHY, KOM, HemeHee . ... ........2
BuixOAHOE CONPOTUBNEHUE

BbIXOA0B YACTOTHO-

¢aszosoro gerexktopa, Om,

He Hbonee, No BLIBOA3AM

MamereHue notpebnaemMoro
TOKa, MA, Npu YyacTorte
BxoaHoro BY curnana
800 Ml'y v uameHeHnuu
HANPSIHKEHUA NUTAHWUS

HAE1B ............... +3,5...3,6
PaspsaHocTb BXOAHOIO

ynpasnsioLero cnosa, omr ... ... 32
Pabouwnia nHTepean

TemnepaTypbn oxpyxawmew

cpenwt, °C . ce......—60...+70

[MpepensHO nONYCTUMbIE 3HAYEHUA

HanpsbkeHune nutauma, B ... ... . ... 3;6
Haunbonblumii TOK cToka

N-KaHanbHOro TpaHBMCTODa

OHY. MA ... ... .10
HanGonbwuii cramuecxmm

noteHuuan, B ... ... ... ....... 150
Temneparypa oxpymaromew

cpenb, C ............... -60; +85

* MeHbLiee 3HajqeHe COOTBETCTBYET HaCTOTHOMN
nonoce 50...500 MMy

HanpsxeHwe CTOK2 nN-KaHanbHoro
TpaH3ucTopa aktneHoro GHY He 0oMxHO
BLIXOAUTL 3a 30HY, OrPaHUNYEHHYI0 C 04 -
HOM CTOPOHbI HANPAXEHUEM MUTAHUA MU -
KPOCXEMKI, @ C OPYron — HanpsaxeHnem
nutanma OHY. Heobxogumo cneagutb 3a
Tem, 4ToObl BXOAHOE HanpsXxeHue NOo Bbl-
sogam 7, 8, 10 v 14 He npeBuIlLANC Ha-
NPAXEHUH MUTAHNA MUKPOCXEMbI, 8 YPO-
BeHb BY curnanos Ha Bxopax oboux ycu-
nurenen—dopmuposartenein (BbIBOAbI S
M 12) He BbIXOAWMN 34 rpaHuubl OT
0,05 B no Tpetu HanpsiXeHua NUTaHUA.

MNporpammupytor oba genurtena sac-
TOTHl C MOMOLLLID MNOCNEeNOoBaTEe/IbHOro
TPUALRTUABYXPA3PKRAHOro ABOUYHOIO
ynpasnaoowero cnoea, Gopmart KoTOporo
npeacrtasnex B 1abn. 3. Nepeuim B Npu-
€MHBHA PErMCTP BBOOAT CTapwunii paspaa,
ko3adduumeHTa genesmnsa nporpammMmmupy-

24,16 e e 750 emoro penntensa Tpaxkrta obpasuosoi ua-
3. ....600 cTOTb N BCNen 3a HUM OCTanbHble ero 12
Tok, norpeﬁnﬁeMbm MMKpocxeMOM owtos. [anee cnenywT BOCeMHaauaTtb
KD1015MN714A, MA, 6uToB, HaYvHAA CO CTaplero paspana,
HOMMHaNLHLIA, He Bonee .......8 oOTHOcAWMECA K KO3PPUUVEHTY feneHns
MakCUmManbHet . ..... .......14 nporpaMMmpyemMoro genntenna TpakTa
BxopHOW TOK, MKA, HE MeHee. M'YH. W HakoHneu, nocneaHum BBOOAT pas-
npv BXOQHOM CuUrHane psag, B KOTOPOM cOOepxXnTca nHgopma-
HU3KOrro YPOBHA NO BLIBOAAM umsa o0 Boibope Toro unn HOro Npeaaeny-
7.8,10;14 ... ... ........ -0.1 tena TpakTa N'YH — 6ut 32 (BN — BLIGOP
5,12. e e -15 npegpenntens; Npu BbLICOKOM YypPOBHE
BxoaHow ToK, MKA, He Gonee B 3TOM paspaae 8 paboty BCTynaer npeg-
NpyY BXCOHOM CurHane nenutens Ha 7 wnu B, a nNpu HU3KOM —
BLICOKOrO YPOBHS NO BLIBOAAM npeppenuTenb Ha 31 nnn 32).
8.10;14 ... ... ... ... ..... 0.1 CkopocTb BBeaeHuna uHdopmauum
7 ... e ......5 B npuemHbit peructp — He O6onee
512 ... ... .15 5 M6oa. YnpouweHHble OCUUnIorpamMmbt
MameneHne notpebnsemoro ynpasnswowmx cmrHanoB Ha exoaax D, C
TOKa, MA, Npn U3MEHEHUN v T nokasaHu Ha pUc. 7 (Nryy — ko3ddu-
4acToThl BXOAHOro BY UWEHT geneHust nporpamMMupyemoro ge-
curHana (Ha suiB. 5) nutenst Tpakta MYH; Ngg, — KoapPrumeHT
Ha*100OMI ................ *1 aeneHna nporpaMmMupyemMoroc aenutens
Tabnuuya 3
HanpasneHne BBEQEHMA CNOBA B NPUEMHbLIA PErucTp ——P
Koadd. penerus| BN |M3P N C3P|M3P N.r, C3P
Burb! 32131 |30[29)|28]27]|26)25| ... | 151413 [12] .. | 2 1
Copepxanune 0 1 ) 1 0 1 1 1 0] O 11..101]0

Npumeyanun: 1. Bl — swi6op npepaenvrensa. 2. M3P — mnaawwnid 3Havawmia paspaa; C3P —
crapimin 3Havaumm paspsa. 3. Npv Bufope npepaenutens Ha 7 vaun 8 nporpaMMupyemein ne-
nuresib Tpakta N'YH cTaHoBUTCA WEeCTHAaAUaTUPAalPRaHbIM (Copepxanve paspsaoB 27 u 28 we
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Puc. 7

TpakTa o6pasuosoro curuana). Jiornuec-
KM€ YPOBHW ynpasnsaiouwmx CUrHanoB no
BuiBoAam 7; 8 u 10: Huskun — menee 0.3
U...,. BicOkM — Bonee 0,7 U,,,,.

Mpw Boibope npeanenntenn Ha 7 wnu 8
pa3psabl 27 v 28 ynpasnfsowero cnosa
B nporpaMmmupoBarun koadopvuuenta
Neyy HE YHACTBYIOT, HO [U/IMHA CJI0BA OCTa-

eTCA TOW XeE.

Kak BuaHO w3 puc. 7, uHdopmMaumo
NpUeMHbIA PerncTp GUKCUPYET NO MUHY- 1.
COBbLIM Nepenagam TakroBbix UMMNYNbLCOB.
LAMTensHOCTL UMNYNbCOB pPaspeLteHuns
nepesanucbiBaHuna (Ha BoiBoge 7) — He
meHee 50 HC. AnutenbHOCTb PpoHTa
¥ cnaja ynpaenfaiowmyx CUrHanoB (Ha Bol-
Boaax 7, 8 u 10) — He bonee 20 He.

OcHoBHan TUNOBAN CXema BKNOYEHUS
MWKPOCXeMbl MpeacrasneHa Ha puc. 8.
3necb akTmBHbit PHY cobpaH Ha Gase
BCTPOEHHOr0 nN-KaHajabHOro nonesoro
TpaH3ucTopa. ®HY nuraeTcs oT oTaernb-
HOro UcToYHUKA Hanpsixxennem 10..

Mo TpeboBaHwsiM K MOHTAXY, PEKO-
MeHALUMAM NO NOCTPOEHNIO U HACTPOUKE
MUKPOCXEeMbI
KP1015NJ14A—KD1015MN14B He oTnu-
4awTecs OT oNyGNMKoBaHHbIX paHee npw-

cuHTe3aTopa

6opoB 3TOW cCepun.

Mpu pabote cuHTE3aTOpa B CpeaHew

12 B.

yactu padbo4ero 4acToTHOro uHTepsana
ONs yMmeHbllenus notpebnsemoro Toka
1 OIHOBPEMEHHOI O YBENUYEHNA HYBCTBU-

TENLHOCTW MUKpOCXeMbl no BY Bxoay

(BLIBOA, 5) MOXHO YMEHbLWUTL Hanpsaxe-
HUE NUuFaHuA. 3TO VNNIOCTPUPYIOT ABA
npakTudeckux npumepa paboTel MUKPO-
cxembl KO1015MN4B 8 9KOHOMUYHOM

pexvme npu ycnosuax: foe, = 10 MIu;

er 3 MA.

f.. = 300 MI'y pocratouHo U, =
MuHanbHoe 3QPEeKTUBHOE HaNpsxeHwe
Ha soiBoae 5 U,, = 0,35 B. Tok, notpebna-
eMbi BCEW MUKPOCXEMOW, HE MNPEeBbLILLa-

pr = 400; NI'YH =992.
Mpu pabote Ha BXOAHOW 4HacroTe

3 B. Ho-

2. Bxopnas vacrtora f,, — 160 Mlu;

atom U,
1,7 MA,

NPV 3TOM HAMNpsXeHve NUTaHuA MOXET
bbiTb eule meHbwe — U, =
=0,15B, anorpednsembiii TOK —

2,5 B. MNpw

Ecnv Heobxoaumo NPOKOHTPONUPO-
BaTb BBEOeHHule KOIDPHMuyneHTol pene-
HUS, MEXAY NNIOCOBLIM NPOBOLOM NUTa-
HUA 1 BeIBOAAMMU 6 1 13 BKNKOYAIOT NO HA-
rPy304HOMY PEe3UCTOPY COnpoTUBIEHWU-
em 1 KOM. [1ng KOHTPONA NCNONL3YIOT Ya-
CTOTOMEP, UMEKUNA BO3MOXHOCTb W3-

MEpPATb OTHOLUEHWE 3HAYeHWI YHaCTOTbl

(43-54 v H43-64).

Ha Bxog A yactotomepa nogatoT Bxon-
Hon BY curHan ¢ BoiBofAa 5 MUKpPOCXEMbl,
a Ha Bxoa B — curHan ¢ KOHTPONbHOro
BbIx0Oa Ny, (eMm. puc. 8) u Ha Tabno npum-
6opa NpounTLIBAIOT BBEAEHHbLIN KO3DPU-
uneHT. Takum xe obpa3omM U3IMEpPKIOT
u koadduumneHT genenns Nog,.

CurHanbl Ha KOHTPOJSbHLIX BbiXOAax
npegcrasnaioT codoit NnocnenoBaTenbHO-
CTW KOPOTKUX OCTPOKOHEYHbIX UMNYNLCOB
HN3KOr0 YPOBHHA C KPYTbIM (DPOHTOM.
dnutenbHoCcTb 3Tux MNynbCoB ONA Neyw
paBHa 32Tgy ons npeppnenutenn Ha 31
unu 32 u 8Tz, ANA npepaenutTensa Ha 7
nnu 8, roe Tgy — nepuon BY curHana Ha
BbIBOAE 5 MUKpOCXEeMbl. OnuTenbHOCTb
uMnynbcoe ana N,s, pagHa nepuopy 06-
PasLoBOW HaCTOThE.

BbiBoA, 7 MUKPOCXEMBI HEPE3 BHYTPEH -
HUK pe3ncTop CoONpoTUBJIEHNEM
1...1,5 MOmM coeguHeH ¢ oOWWM BLIBO-
nom 1. 310 NO3BONKET YBENNYUTL NOME-
XOYCTOWYUBOCTL Bxoaa T, T. €. 3aWunTnTb
npUeMHbIV perucTp OT SIOXHOro nepesa-
NUCbIBAHUA.

Kak yxe Obino ykazaHo, MUKPOCXEMBbI
KD 1015MN14A—KD 1015MN4B nmetor pea
AONONHUTENBHBLIX LNMPPOBLIX BLIXOAA HaC-
ToTHO-$Aa30BOro AeTekTopa (BbiBOObLI 2
n 16). Npn 4acToTe UMNYJILCOB Ha BLIXOAE
NporpaMmMupyemMoro Jdenurens Tpaxkra
F'YH, 6onblen, Yem Ha BbIXoae nporpam-
Mupyemoro penurens odpasiuosoro Tpak-
Ta, Ha BuiBOAE 16 pencteyet LLWM nocne-
[10BaTENbHOCTL MMNYNLCOB, @ HA BLIBOLE
2 — NOCTOSIHHOE HaNpsXeHWe BLICOKOIO
ypoBHa. Mpw o6patHOM COOTHOWEHRUN
3HA4YEHUNI HacToThl HA BbIXOAE MpOorpam-
MUDYEMBIX fenuTener CurHanst Ha yka-
3aHHbIX BLIBOAX MEHSOTCA MecTamn,

310 no3eonsier adpdpekIuBHO rnpume-
Hate OHY Ha onepauVoHHOM ycunutene,
6e3 3arpynseHvin obecneunean Tpebye-
MblW YPOBEHL HANPSXEHWUS HA Bapukanax

—{ 1 — NYHa. [Mpumep cxembl BKIOHEHUA MWK-
opt fopmeﬂ/?:oA o 00 R3 100 mMC;f + +5 8 pocxembt cepun KO 1015MNM14 ¢ OHY Ha
- 2 Jﬁ .L, x 05—1_ +Upym oy OY usobpaxeH Ha puc. 9. OY, kpome T0-
Koxmposnnep LS 15 Cé‘ ! MK (+100. «23) ro, yBenuumeaet CKOPOCTb peakuuu
% 3 A \ konsbua PAMY mn3-3a TOro, YITO MOLUHLIN
o1 47 T 7 14 |J R’7 44"( K Ex0d Boixon, OY B coctosHun 6onee BuicTpo
” “ / 3 R 1K RE 47 K ,—9# nepesapsxatb KOHAEHCATopbl uenu yn-
l — _.[:}__4&5 335 4 paBneHus.
4 LD—;_L@A{—U—‘ - L7 Rig T Marepuan noarorosun
£3 3,3 m
W Tm; 10 Ml 4o & R2 3K 1509 ”3 B. MENbHUK
Al Y (I Mrgw _ B r. Mocksa
d 2 1 5 13 ‘_ﬁK RE I~ KRG Dbp ’ %g
5..20 | ¢3V w00 — 6.8k D O
K Boix0- Aononnurensryio nHgopMmaLing no uc-
HLT ASI3076M. By ryo NONLIOBAHMIO, IXCNNyaTauy M NOCTaBKaM
o MOXHO NoAy4nrs no ten. (095) 367-93-64;
Puc. 8 128-99-32
—J -
oot fo%mfs/mmg 75 100 N s P +58
IM 0,01 «10 8 KP140Y 11208 R15 K arxody
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Tabnuua 4

OMEep qWHKuHOHaJIbHOE Ha3HaveHue BLIBONA
Mukpocxembl CBY cTpykTypat KMOR | poooopann BbIBOAA
KH1015MNN5A, KH1015NNS6, Nt Ny 1 O6WHiN: MUHYCOBOW BLIBOA NUTAHUA
KH1015IMNJ15B npegHa3Ha4deHbl ans nocT- H14.42 ~16xw =y 2 Bxon paspsana 17 (C3P
pPOEHNA 3KOHOMUYHDLIX LMPOBbLIX CUHTE- _‘_L..' 3 Bxog pasapsaa 16 S
3aTOPOB 4acToThl C cuctemon DAMNY, % 28 ‘ 4 Bxog pa3spaga 15 B
PaCcCYMTAHHbIX HAa WUCMONL30BaHWE B CO- 1”“””””” 5 Bxon paspsiya 14 |
BpeMEHHbIX cpencreax paanoCeBAaA3n B ou- 37 i 27 6 Bxog pa3pana 13 T
ana3oHax KB, YKB u AMB. Ux MOXHO Tak- } == —— 7 Bxog pa3psna 12 ]
Xe NPUMEHATL B U3MEPUTESIBHON 1 BEICT - = == 8 Bxon paspana 11 E
poaencTeyowen uMepPoBON 3NEKTPOH- ~ = o~ 9 Bxog pa3psga 10 =
HOW annapaType WhpPOKOro NpUMeHeHus. o™ | ' R 10 Bxon paspana 9 g w
MUKDOCXEMbI MMEIOT napannenbHbii S = N ¥ Bxon paspAna 8 ok
wHTepdenc ynpasnenua koadduumeH- — 12 Bxon paspana 7 gE
TaMu [ENeHUs NPOrpaMMUpyemeix ae- ’ % 13 Bxoa paspana 6 b3
NMTENEN HacToThl U OTAMHAKTCA BLICO- [6 ~ 14 Iy ——— ©
KO 3KOHOMMHHOCTbIO U MNPOCTOTOM 7 15 s onﬁ gaagqﬁm %)
.
BK/IIOHEHUA. ! 16 Bxon paspsna 3 =
MpUBopPLE U3rOTOBASIOT NO TakK Ha3bIBa- 5. pasSPRA <
eMoli BbICTPOAECTRYIOWEN TEXHONOr MK 1288 17 Bx04 paspsaa 2 @
KMOM ¢ nonvkpeMHUeBLIM 3aTBOPOM. 20,2 18 Bxof paspana 1 (M3P)
Onu odopmMnerbl B KBaapaTtHOM MeTanno- = 19 Bxop ycunurens—dopmuposarens
KepamMu4yeckoMm Kopnyce H14.42-1gn TpakTa FYH
C NnacTvHdaTemMu emsomamu (puc. 10),  Pwc. 10 20 Bxon curnana Bnokuposanus Gydep-
PACCHUTAHHBIMY HA NOBEPXHOCTHLIA CMO- HbIX PETNCTPOB—3ALLENOK
co6 MOHTaXa. Macca MUKPOCXeMBl — HE  pasneHus: nsa OydepHuix peructpa—aa- [l Ni0coBOM BriBOA NUTAHIA
Gonee 1 r. Wenkv Ha 13 u 17 6UTOB Ans xpaHeHus 3a- |22 Bxon ycumurena—dopmuposatens
CTpyKTypHas cxema npubopa nokasa- NUCaHHOW uHOOPMaLUn O Ko3ghbULIMEH- TPakTa 06pa3uoBOro CUrHana; Bbi-
Ha Ha puc. 11. Tax AENeHWs NPorpamMmupyeMsix genure- BO/ NOAKNIOYEHNA KBAPLEBOrO peao-
B coctae MUKPOCXEeMbl BXOAST YCWIM-  Ieli 4acToThl TpakTa o6pasuoBoro curHana Haropa
Tenb—dopMmupoBarenb BY curiana tpak- 1 Tpakta N'YH COOTBETCTBEHHO: Y4acTOTHO- |29 Boixon reweparopa oGpa3uoson Hac-
1a N'YH; yewnurens—dopmuposaTenb cur-  (GasoBblid AETEKTOP Ha AByx D-Tpurrepax TOTbl, BLIBOA NOAKNICHEHNR KBAPUEBO-
Hana reHeparopa obpa3uoBoi 4aACTOTEE C YCKOPEHHOM CUCTEMOW BO3BPATa U MU- ro pescHaropa
(TpakTa 06Pa3LOBOroc CUrHANA); ABOUYHLIM  HUMW3UPOBAHHOW 30HOI HEeYyBCTBUTENb- |24 Bxon paspsaa 1 (M3P) | o
AenuTenb HacTorbl C NPOrPaMMUPYEMBIM  HOCTW, NONEBOW TPAH3UCTOP C N-KaHaoM |29 Bxog paspsaga 2 ® S
ko3 duumeHTOM fenenua TpakTa l'YH, co-  ana paboTe: 8 akTusHoM OHY 26 Bxon paapsna 3 8 S
CTOAWMA M3 OBYMOAYNLHOrO npengapu- Bce exoabl 06oux Bydpephbix permcr- |27 Bxoa paspsina 4 s a8
TENLHOrO AENUTENA YacTOThl Ha 15 unu 16,  poB—3awWenoK U Bxoa curHana nx 6nokmn- |28 Bxoa pa3psaa 5 8§
YETHIPEXPA3PAOHOro BbMMTAOWEro CHET-  POBAHWUA COEAMHEHbI C NAIOCOBLIM Npo- |29 Bxopa pa3psaga 6 e Og
uvMKa UMNyNLCoB (Mn.), COOCTBEHHO TpU-  BOOOM NUTAHWA Yepes BHyTpenHue pe3n- |30 Bxon paspsna 7 ¢ E z
HaAuaTUPa3pPAoHOro NPOrpaMMUpPyeMoro  CTopbt conportusneHuem 1...1,5 MOwm 31 Bxog paspasa 8 e
fenutens (CT.) U norudeckoro 6noka yn- lMo3tomy, ecnu BCe BXOfAbl PErMCTPOB— 32 Bxon pa3pnga 9 QE
33 Bxos pa3psiaa 10 © %
34 Bxog paspsga 11 = g
24| 25| 26) 27 2§‘£29 30] 31| 32| 33| 34| 35| 36 35 Bxon paspsaa 12 g g
20! y i y Y VVV V¥V V VvV VY 13 42 36 Bxoz paapsaa 13 (C3P)
> by@epnoiy  pezucmp-3awenka, 13 oumoé A4 VTt 37 Bhixo4 NPOrpaMMnpyemMoro aenntens
23 P /h 141 HacToTh! TpakTa 06pa3uoBoOro curka-
| L N | g/ |37 na (OTKPLITHIA CTOK TPaxs3ncropa ¢ n-
o0 | |ewnsumens— Tipoepammugyersii denumens «acmonmbi vzl KaHasiom)
| woprupoba- >\ mpaxma odpa3uoBozo cuzk., 13 SurmoB 38 KOHTPONBbHLIN BbIXOA 4ACTOTHO-(asz0-
mens BOro Aevektopa (curHan ¢aszosoi
(- —— P —l i o 21 CUHXpOHWU3auuMu B netne MAMNY)
! [ = : feam = _ 39 CurHansbHbIin BeIBOA H3CTOTHO-a40-
9 Yeupumene—| | |llpeddenu- e Yacmaon- .._I—-@ BOFO [IeTeKTOPa (C TPEMS COCTORHU-
—>- @oprupela- > mens vac- YeCKU HO-(a30- 39 AMU)
| mens l mome Ha > Fnox Boiti V73 S 40 Bubixon nporpaMMmMpyeMoro nenurens
_]' 15 e 76 ynpab- Jemex— i YacTotu rpakTa NYH (OTKpLITbIA CTOK
I-- _——— r oMU e TPaH3UCTOPA C N-KAHAIOM)
<£ > — e ' V74 41 BbiBoA 3aTBOpA TPAH3WCTOPA C N-Ka-
[ < < A —i 38 Hanom ona OHY
Borumaroui - < | { 42 Beisog cTOKa TpaH3ucTopa C n-kawa-
. cwenrux (mn), 4 duma J _I_ :4«0 7om anis OHA
o CA vrs [ 3alLenoK OCTaBuTbL cBOBGoaHbLIMKM, Gyaer
Y _ (‘\ peann3oBaHO BBEAEHNE B PEMMCTPLI MaK-
. X 1 Npozparmupyerons denumens  wacmo- > \IBL_L CUMAaNbHbIX 3Ha4YeHnin ko3pPUUMEeHTOB
me mpaxma Y (cm), 13 dumob o4 Aenenuvs. [ina 3apaHva MEHbLUNX 3Ha4e-
i S —€ . HWIA HA COOTBETCTBYIOLWE BXOAOLI NOOAI0T
13 HU3KUW YPOBEHb.
- 7 J LlokoneBka MUKPOCXEMbI NpeacTasne-
YA bypepnsic peaucmp-3awenxa, 17 Sumo8 . Ha B Ya6n. 4.
A 7, N, O, S Y, ] |
L ! .4 - -z R L . Marepuan noaroroeun
18l 77 76 14 74| B3] 72| | 10 @ BT- 7?‘51‘ ST 4 3T 2T B. MENBHUK
r. Mocksa
Puc. 11

(Oxonuamnue cneqgyer)
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CNPABOYHbINA NTUCTOK

PAOMO Ne4, 1999

BblEOP BAJIJIACTHOIO KOHAEHCATOPA

Cpenn paguonoburenev cenyac BeECbMA
nonysspHb! ceTesbie GNokn NUTanua, B KOTO-
PbiX POJib BANNACTHONO SNEMEHTA BLINONHSET
KOHOEHCATOP. BLIBOp KOKAEHCATOPa AN 3TON
Lend UMeeT HeKoTopbie oCcoBeHHOCTH, U UX
HeoBX0AMMO Y41 bIBaTh. OCHOBHOW NapameTp
30eCh — OONYCTUMOE 3HAYEHWE amimTyabl
Hanpsbkenna yactoton 50 M.

Kak u3BeCTHO, HOMUHANEHBIM HAMPMXEHN-
eM KoHAEeHcaTopa, NpeaHastaveHHoro Ans
APUMEHEHS| B PAIVOSNEKTPOHHOW annapary-
pe, Ha3LIBAIOT 3HaeHe HavborbLLIEero NOCTo-
AHHOTO HanpsXexus, NPU KOTOpOM KoHpeHca-
TOP HAaZEXHO paboTaeT B Te4eHVIE YCTAHOBNEH-
HOIO CPOKa CyX6b!. Mpy paboTe KOHAeHCATO-
pa B LENsx NePeMEHHOr0 TOKa aMnauTyaa ne-
PEMEHHOC HaNPAXEHNA HAa HEM A0/XHA 6biTb
geerna MeHblLe (B KparHem Cy4ae pagHa) Ho-

MUHZRBHOT O HarPSXEHWA, 38 HACKONbKO MEHb-
e — 3aBUCKT BCeueno OT TWna KOHAeHCarTo-
pa Tak. Hanpumep, AN\ KoHaeHcaropa MBIo
11d HOMUHanbHoe HanpaxeHure 630 B aonyctu-
Mas AMIAUTY/IA NEPEMEHHOTO HaNPSHKEHNA Ya-
cTovom 50 My pasHa 126 B [1], a ana MBM Ha
HanpspkeHve 1000 B — 250 B [2].

HapexHocTs 6annacTHOroC KOHAEHCaTopa
HecTpaHcopmaropHoro 6noka nuTaHUs Mo-
XeT ObiTb ofecneyeHa 1py YCRoBUKW, HTO 3Ha-
yeHue oNyCTUMON AN KOHAEHCATOPa aMrnm-
TYZEl NEPEMEHHOTO HanpsXXeHWs bonbLLe amn-
UTYOBI HanpsxXennst cetn. Eciv eCTBYIO-
wee 3Hadenve HanpmxeHvs pasHo 220 B,
1O aMnnuTyaHoe byaer 220v2=3118.

BuiBOp KOHACHCATOPa HAYMHAIOT C pacHe-
Ta ero eMxoCTh. [ng 31oro cneapyet nonb3o-
BATLCSE METOLMKON, M3NOXCHHOM B [3]. 3atem

KonpeHcatop| Emkocts, | HoMuHansHoe AmnnutyaHoe 3Hayeune | Macca, r O6uem, cMm'
mMkd Hanpsixeuue, B HanpaAxexHus, B
0,22 6 2,5
0,27 7 3
0.33
0,39 400 350 B8 3.6
0.47 9 4,2
0.56 10 4.6
0.68 11 54
K73-16 0,82 13 6.4
1
0,22 9 4.2
0,27 10 4.6
0,33 630 350 i1 5.4
0.39 13 6.4
0.47
0,22 8 5.1
K73-17 0,33 630 315 10 6,3
0,47 12 9.1
0.22 12 2,8
0.33 17 4.3
0.47 23
0,68 400 400 29 8
! 35 10,4
K75-24 1,5 51 16,3
0,22 20 5
0.33 630 630 30 9.7
0,47 35 10.4
0.68 45 13,2
0,22 30 9.6
0,27 38 12,2
K77-1 0.33 400 400 45 15,1
0.39 55 18.2
0.47
0.47 40 23.9
K78-4 0.68 500 500
1 50 31,8
0,22 12 8,1
0,33 17 9,6
K78-6 0.47 400 400 20 12,2
0,68 35 21,7
1 60 28,5

TpeByemblii TMNOHOMUHAN KOHAEHCaTopa on-
penensioT no cnpasounnkam. B [1, 2] conep-
KaTCA XapaKTEPUCTUKW KoHaeHcaTopos Gonee
TPEXCOT TUMNOB, NMEIOLLIMX ThICHAHU CouYeTaHuiA
EMKOCTY Y HAMPSDKEHNA.

O6LWMPHOCTL MCXOOHOW UHGbOopMauun 3a-
TPYOHSIET BLIGOP NOAXOAAWErO TMNOHOMUHA-
na GannactHoro koHpeHcatopa. Uckniountb
BEPOSTHBIE OLLIMBKM 1 yCKopWTh BrIBOp Ganna-
CTHOrO KOHAEHCATOPa, erc HOMUHANBHOO Ha-
NPSXKEHVA, @ TAKKE 3HAYEHNUS EMKOCTW, 6nw-
¥aLero Kk pacHeTHOMY, MOMOXET npeacras-
nenHas 3aeck rabnuua.

Ha ykasaHHbie B Tabnviue XapakiepucTuku
HANOXEH PR, OFPaHUHEHVIA.

Bo-nepsblX, BEPXHAA rpaHnua aonyctu-
MO amMNINTYObt NepeMeHHOr0 HanNPSXeHUs
Buibpana pasHon 630 B Bonelwwi 3anac no
amnamtyge He npubasut B10Ky HanexHocTh,
a rabapuThl YBENUYMT 3Ha4TensHo. Bo-BTO-
pbIX. [/ EMKOCTW YCTAHOBNEHA HWXHAR rpa-
Mg — 0,22 mkD. BbiBpaHHLIit eMKOCTHBIA
wHTEpBan yaoeneTsopaeT GONbLMHCTBY NPak-
TUUYECKVIX CRyMaes. TPETLE orpaHnieHne — Ha-
uwBonswan macca 60 r; OHO KOMMEHTapWUEB He
Tpebyet.

M HaKkoHel, B-4eTBEepPTLIX, B Tabnuuy BHE-
CEHO HE MEHEe TPEX HOMUHANOB OAHOTUMHBIX
KOHEHCATOPOB, COOTBETCTBYIOLLIMX NEPBLIM
TPEM OrpPaHNUEHUAM.

Tabnumua obecneuvisaeT Bolbop HoMuHanNa
eMKOCTH, HOMUHANBbHOTO HanpskeHms n tuna
6annacTHOro KoHAeHcaTopa ana becTpaHc-
$HOpMaTOPHOro YCTPOWUCTBA, PaCCHMTAHHOM
Ha noaxnoyeHue k cetm 200 B, 50 'u v Ha no-
Tpebnaembiii Tok 12...100 MA. TOK mOXeT Guims
YBENUHEH NapannenbHbiM COEAMHEHNEM OBYX-
TPEX KOHNEHCATOPOB.

Mo Tabnyue BO3MOXHO CpasBHeHue He-
CKOnNLKUX BapwaHToB BuiBopa u3 koHpeHcaTo-
POB Pa3nuyHbIX TUMNOB E€MKOCTU, 6n13KoNn
Kk pacueTHon. CpasHEeHWe NPOBOAAT NO 3HAKY
W 3HAYEHWUIO OTK/IOHEHNSI EMKOCTWU OT pacyer-
HOFO 3HA4YEHUS, 3anacy aNeKTPUHECKOW NPoY-
HOCTW M301SILUMK, @ TaKxe No Macce U oobeMy
KOHOEHCaTopoB. O6BLEM PACCHUTAH MO FIMHEN-
HbiM pa3MepaM KOHAEHCATOPOB. Koazdpduun-
€HT 3anaca No ANeKTPUHECKOW NPOYHOCTU pa-
BeH OTHOLLEeHWIO JONYCTUMOW AN KOHAeHCa-
TOpa aMnauTydbl HanpsxeHus C 4acToTOn
50 My K aMAIUTYOE HaNPsHXKEHNS CETU.

s BHECEHHbIX B TabnnLy TMNOB KOHAEH-
CaToOpOB HEKOTOPLIE 3HA4EHWUss eMKOCTY OCTa-
MCh 32 ee pamkamu. Hanpasnenwe novcka
B CNPABOMHUKE OTCYTCTBYIOLLIMX 3HAHEHWIA EM-
KOCTY B Tabnuue nokasaHbl OTTOHMAMI.

B CWy HANIOXEHHbLIX OrPaHUEHUIA HEeKO-
TOpble TVMNbl KOHAEHCATOPOB HE BOLLAM B Tab-
nmy. Cpean Hux — MBI, K42-19, K75-10
u K78-2, cnpaBoyHble xapakrepmucTuku KOTo-
pbiX HE COOTBETCTBYIOT TPETbEMY 11 HETBEPTO-
MY OFpaHUHEHSM Hautu NOOXOOALLMIA CReu
ITNX KOHAEHCATOPOB MOXHO MO CNPaBO4HUKY
C YUETOM NEPBOr0 Of PAHUHEHNS.

Marepuan noarorosvn
A. TPHOOHOB
r. C.-Merepbypr
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B. NONAKOB, r. Mockaa

3. Kak u kyna pacnpocrpaua-
I0TCA PAANOBOSIHLI

3.1. Yem gnvHHER, TEM AANbLLUG
Kaxaei# pas, koraa oul GepeTece
SH PYMKY HAECTPRORKY DAMODNKAR -
1KKA ¥ OTNPADNACTECH B NyTeWwec! -
RUA N0 aPUpY, Nepen BamMi OTKPbI-
BARTCA YAWEW I2JIBHLIY MR CIPHH-
CTBMI, WHTEPECHLIX WU COBCCM NIC
OHHUHBIX HPMKITKIYEHWN. ENWHCTRAH-
1M KX PCIYALTATOM Byaet pacium-
paHWe RALIMK HAHWA 11 KPYro3opa
Lt 0OBINHUT U 1Y ITBUIEE TR, KAR
M3DCCTHO, 1IYXHL KapTA. KOMNEC (A
Nyule  CAYTHUKOBBIA KApMAHIikit
IIPJHMEMHMK-HEBWNI A 10§} — 1HKWE YXRE
UNMEIOTCH), CLIC [ICMIIOrO TYPUCTIK
YOCKOrD CHAPAXEHWA W anemMeHTap-
HLIC 3HBHWA 11 HaBbIkA. A Ny rewe-
CTRIA MO adepy. HE BbIXOAN U3 A0-
ME, HV)KHO HUCE 10U XEe CHMOE! CHAIH-
WEHUE — panuMonpueMIINK, KapTa
M TKORMNAGT. COPAROYHWME N0 paaMn-
CTAIUAM MIPA W, KOHCYHO, 3HAHMA
1 HARKIKK KaK pai3 T 0 4em Mbl ce-
1 OUHA CDGM[JH(—.‘M(:H HOLOHDEIA T,
Bcecnone3iio MockarL HOYLIO Wrosn-
Ky R GTOre ceHa, kak HecnonesHo
HHEM, HAEXLLHCE HH  1€PPHIEHAL
Poccum, nckate b 3UpPC amepukai -
CKWA PANUNCTAHIMK HA CPEeOHMK
pDoNtax, XOTH HEW 114 X FOKHD HOYBHS
1 nHera. Mrak, BCce HAaWe MHOroCno-
BUE CHEJIOCE K OQHOMY: BDALIAR Y-
Ky HACTPOWKK NPMCMIINKA, NOAC3NI0
XQ ¥ DB HAMHDID RHATR D NACGDPOGT-
PAHCTIMI PAOWOBOAII IR 3eMAC.
lacnenHeR ¢dpazor A xoTen noa-
YepPKHYI B, 410 B KDeMute B | OpiHisE-
A0 npowe. Paanosoniiel, KAk 11 ¢BC
1ABBIE, 1 NDYTAS FNBKTROAFHIATHRIR
BONIILI, PACNPOCTREHAKITCH IRIAMU-
nuHelHo. OuM crapaiorca o100 ae
Nate U HA 3@MNA, HO OHA-TD, KK
CNPaBeanMBo 3aMCTAK ELLE Cpey-
HEBEKOBLIE  YUEHLIe, Kpyrnas,
¥ gEiBllE TOPUEOHTE HA HEM HNYEro
He suoio! Kakoil e crcnocTuio 1
Ho bBeuio abianath Konymoy, a aa-

Tar 1 Marennany, UTobbl AKCrepuy-
MEH | 2JIBHL, (.'Ut-J(:IH!-‘HHhIM HYyT1e118-
CTOMCM  A0KAJATL  CPCPUHIIOCTL
deranu!

TpyQIo Cpaennealb, HO HM3PHL-
HOD crmenocTey ofinapan 1 Mapko-
HH, KDIUA HE TIPOLLUIO 1A [IBCHTANBTWUA
nocne nNepebix YCNCLWIILX ONLITOR
lenpuxn lepua, {(dnuwrapa Noaxa
1 Anckcangpa NMonosa no nepenaye
1 NpHeny paguoBOSH, & OH yXe No-
CIEBWI UEJIBHY THICHHI b §HEAMDCIAr-
HANE HCPE3 ATNAHTUYCCKMIL OKeaul,
BNy HATAHYTH MMFGHTCKKWE NO TENM
HpPMHHHM IFHBDINARME AHTHHHRK,
NOCTROCIH I MOUWILIC NCPCUATYIKMN.
W TakAaA CRA3L MEeX Y NODepeXLAMY
AHMIKM 1 Kanaps Obilg HIEpBRIE
ocyuwlectenena 8 1903 r. Yonex Gun
O POMEH, XDTH BCAMN=-10 W1 NMPWUHATO
Ouno nocToBeRIe TPK Tenerpadiux
THpE.

B TC ronbl yxe Dbino Bkcnepun-
MEHTANBHD, T €. MEeToaoM npod
" UUJML_)UK. YCITHHCIBIIEHO, 410 H&M
OAUHHEE BONHA, TCM AANLLWE OHa
pacnpacTpanaetca MNepeylo TpaMe-
EBTNAHIMHECKYK) CHHED HpOB&EIK HA
ceepxanviiblx - bonnax. Qrciopa
1 nNpHMeHalde TArAHTCKWMX ad-
TRHH — Bedb LIWHE BOJIHBI lepsax
NPUMUTUBHLIX PAAMONCPCAATHVIKOB
FHPIHM SRBIACENRZ DT JINVMHR AHNTEHHKL.
Kpome toro, trobu antehng oddek-
THRHO WANYYANA, €8 NINKHA OonwHA
ObiTt X01H Dbl JIUPAUKE Y€ THEDIW
ANWHKEL RONHKEL Toraa xe Heodxopu-
MO GLIL UOBEHCHWIL (JHKI SaBICA-
MOCTI AANEIHIOCTH PACNPOCTRAl ICHILS
(1t JANKMHRI RONHR ARNBHLAAM nn¢pak-
U, YnpoweHHo 1 osops, Uudpax-
IHua — aTtn orudaHue BONHOW npe-
HHILTBVH, H HPALIRICTEMHRM SRNABTEA
BLICOTa WapoBOro CErMeHIa 3emma,
PasNENALLETD APUEMHYIO U nepe-
LYK pPaUMDeIHHLE (pye. 16).
Or Cankr-NMereplypra a0 Mockets,
KAK MARBCTHN, nkano BO( kw PacueT
[ACT DLICOTY WEaPoBOro cermenia h
NKQNO CeMK KUNOMETPOB, cNenosa-
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B 30-8 ronm
BRI JIUCTANHY
10 cornaue-
HU@ — YCT1AHO-
81Tk Pa3iog 'ia-
cToT panmo-
craviwii B 9 KU,
Qo cobnioaa-

CAHKT-
NETEPBYPI

Pnc. 16

TONBHO. JUIMHHEIE, KMIOMCTDOBLIE
BONHR PHCNPOCTPaHAKOTCH Ha Takue
PacCTOANHMA.

Y YATATENH MOAKCT BOSHMKHYTh RD=
HPUC: & KaK ONPegenvTh AAfiuHy BON
Hu? MNpexne se obo3HaYan B MeT-
pAX NPEMOo 113 Wkane NRUuaMHKKH,
a Tenepb BCA Hale H KWNOrCpuax
1 merd epuax  (COOTBETCTRYIIINX
LUIMHE BOMIIBI), 3 YX COBPEMEHHLIC
unbpoBLIR IIKANE 1 NOQABHIO N3Me-
[RKIT 1LIEKD H4ACTOTY. JNnHa ROAHE 2
1 yacTora konebamvin f pauponepe-
[ATIMKA OOPATHO HPONOPUMONANBHEI
U CRAXAHBI HEPE3 CKOPOCTL padcnpu-
CTPAICIMA PADUORUIH — L, TOKYKO
We, Kak 1 CRupoCTL cBera: 2= Gft.
Ik IMYECKY, UTODb! Y2HATh LUIMHY
BOMIbI B KMNOMBTRaX, Hano 300 pas-
ABNWTb HH YACTOTY B kuaoreptiax. Hu-
NPWMEP, MOCKORCKAH IJIMHHOBOJIO-
Baf pAAMUCIAHUMA 113 1acTOTH
171 ¥y (SuBWan MMaHK KonmuHTep
HA} MMEeAT [UIMHY BOMIILW  OKONO
1,75 km. Ee mOXI10 CAyLLaTh NOYTM HE
BCell TCPPUTOPHIA HR{IDIIEHCKOHN Hac-
TU1 POCCIAM KRyl NOCYTOYIIO.

YenevyeHUe SNUHHBIMIA RONHARMMN HE
33pPC PAQMOTEXHWKH HIOPOUAKN0 BCAU-
Kyto anoxy PaguocTpon, KOrAa aHTeH-
Hbl CTEHOBUMMCE BCE BRITIA. A Pal0-
cradum rce mownee, B 30-¢ rogw
PAAVGE T BHUMA 1M, KOMUHTRPHH Gil-
na camold MoLWLHOR R EBgILNIE, M3NYHGR
a0 500 kB, 1 ee cnywanu Ha NBTeK-
IOPHLC MPUEMHUKA B CAMBIX [AYXMX
M OTNANAHHKIX JEPCBHSX.

PagrocTanumii CTaHORMINCL HCE
GonblUe. ¥ OHI CTAIN CO30apaTt no-
MAXM APyl LPYry. 30eCk HAND RAameE-
AT, 4TO NP# NEPENAave pDEANoBeLa -
TENbHOW NPOrpIaMMEl CTAHLMA 33HKn-
MaaT B Admpe HEe 04Ny HacToTy, A 11e-
YD nonocy Hacrtor IIMEMHOK A0
20 kMI. B CrpHBOYMHUKAX YKASLIBAKIT
HEH I PEVIBHYIO YACTOTY aTOM Macel,
HAoJLIDAEMYK) HEeCYLW|ER YacTOTOH,
VAU NpOCio HeCYWCh. Mrenhn sy
YACTOTY W FEHEpVAYET BBICOKOHAC-
TOTHRIA, MKW, KAK ero 11a3eiBaoT, 3a-
A30WWA reHEPaToOp NapanarymKa.
3atem era koneGaHUA YCUNWBAIOTCH
M MOLYIVPYIOTCA KONebaHusmn 4ey-
KOBbLIX H1ACTOT.

eTCA 11 TIWHBIHE,
Tenepr  nerko
COCHUTATH, H1U
HHA JUIMHHBIX BON
Hax, B8 YMacTee,
OTBEOGHHNOM LIH
pPASMOBEWLEHNA
{(npuMCpII0 OT
150 po 400 Ky, MOXHO PARMHIIUIE
He Gonce OByx G MEWIOBUMHOL AECAT-
KOB PANMOLTAHLWIA.

Co BpPCMGHEM CTANW LCIponTe
CpPefHeRONHORBIE pajnoCTanuvn —
R #10/ JMENE30IHC okono 120 vaciui-
HLIX KaQHANOB, HO W AHJILHOCTL Pac-
I'IpﬂCT[lHHEHMﬂ MCIILLLE, NOCKONhKY
LNMIQ BOMHBE KOPA4s ( BLIHOMIIMTC
npo aucpakyuiod. NooTomy 0OMH
W 1A XKe YACTOTHLIR KAHAN CTANM Ui -
BODUTE HECKONBKWUM, (OCTATOMIIO
YAANEHHKIM LDyl OT Apyra paauvo-
CTaMUMHM, B O1eBHOE BRaMA (THK He
co3napanu nomex Apyr apyiy. WMioe
QS0 HOURK), LgbHOCTL PACnpOCcTpa-
HEHWA OAMIHLIX M CPeSHUMX BOJIH Ha-
MIIOFO BO3PAGTANIH ¥ CTaHOBUINCHL
CNRITTHBI PagnoCTalIgKK, yod NaHHbIE
HAa 1CCKONEKO THIGAY KMIIOMETPOD.
Peakn rugpacialit W B3aMHbe No-
rmexn, OTyero avo”?

YienrIa Yy nMenn padotyio runo-
Texy. Buckaszan ee Onvrep Xesw-
cailf, “WOAKDRATHEA  ANFAUACKUIA
MX@HTARMEH, Yonoptivlii u Gesyko-
[IMAHEHO ORCTHIA, KOM@ NOHBIIICA
na nioanx Ho NenH b UH 3TOMOo 1ie 0=
&un, a mobun paboTare NO HOYAM
E OKAPKO HATOMIEHHOH  KOMHETE
M C HAMMYX0 RAHABEWEHHLIML OKHA-
mu. loBURKE, YTO KORAA ero nabpanm
OCACTBUTEALHKIM wneHUNM Koponces-
ckoro Ofiecisa (NO 1awemy — Aka-
LEMWK [1AYK) ¥ NpUInacini Hd 10p-
WECTBEHHYK) LIEREMOHMID KMaGpaHus
(YEPHLIE MalITI, FONORHBE YOO
C YETBIPEXYTONKHBIM HEPXOM), OH HE
HAINAN | UHEW (@ TAKOW CUMBROMMYEC-
KMiA B310C HANo OmAo  ynnatmTL)
M OPOGTO He hdwen na 3acepaqual
K Y v oOLWCCTBA HAA0 CKAadATh, Y10
OHO BCC-Tak 136pana Xeswcania e
AEVCTRNTAARHKIM, HO NOYCTHBIM Hna-
HOM, (DU JTOM HE TpebORanite HW
€ro NPUCYTCTRUA, HA 1 MHEK.

TAK R YEM XE COCTOANA FUNOTAZA?

3.2. XXu13Hb NPanogHocHUT ClOp-
npuanil

MNoka WwNa Apaka 3a pacnpeuene-
HHE 1acTOT HA ANMHHBIX 11 CReagHUX
BONHAX, KOPOTKVMMW HUKTO HB WHIEe-
peccoBancA, aHW tHKrianncL NPocTo
HANPUT DUHBIMY GNA AANBHER pajmnU-

MocKsA

cBA3u M 32 HEHaantHOCTEID Guin
oTnaHu... papnomoburenaM. A Ta-
ke yxe ObiiA B HAYIANe ARATUIATBIX
roaco. Begb v pagnucenss, M HaA-
BRrneHne 38 cunianamu panno-
CIEHUMA ATO OYeHR MHIEPECHO!
W BoT. oT papnomoGUTCNCh cranu
nocIylarn: co ICAUHUOHHWEA mmﬁu;e-
11157 © NOMOIhK} APOCTEWLWWX Nepe-
NAaTyHHIKUE MOLUWLHIOCTEIQ B HEGKONbKU
BaTT M NPUMUTHBEHRIX HPWEMHWKOD
YCTAHARNUBAIMLE CBA3N 113 JECATKH
THICHY knnomeTpos! Taknn heHoMeH
YXC 116NB37 00hACHMTE AndpaKum-
e,

TVI-10 ¥ BCNOMHAIN TUNOTEEY Xe-
BMCaiAa; BepxHye ciiun aTMocdepbl
noMKHE Belle MOHM3NMPOBAHLI COoN-
HEYHBIM M3NYYEHWEM. VOHWBRUpOBaH-
it ras  (noHocdepa) coaepXuT
MHOI D CBODOAILIX SNEKTPOHR #1 MO-
HET NPOBOAMTH AMEK IPUHECKMIA TOK,
a 3HAUYUT, AWPKEH OTPAXATL Panno-
BONHL. CKOpBIE HA NOAbHM BMEPW
KaHUB COOPYLUI UMOYNBECHEIA Ne-
pagaiank, ¥ 8 1924 r uHxeHepH
BpcitT 11 ThtoR MONYWAUIM OTPAXCHHME
oT vnHNC(EPB NPU BEPTHKANKEHOM
SUHAMPOBIIIMA 1 M3MADIAI HPEMA
3anasnbiBaHne  QTRAEXKEHHOTO  UM-
NyNLCa. a NO HEMY BLINMCNMAL BHIGO-
Ty CIPECKAIOWCTO ¢Nas.

Honocdepy A 0e BPCMS HA3bI-
panu cnoem Xepucahaa. NoanHee
SNNATON, AHANMBUPYA 01 PaXEHIILIC
CUMHAaNK, ODHEPYAWA, 4TO OTpaxa-
IUL{MA CROCE HECKONKKG. EMy Xe mMud
ofn3aHbl 1M HAYBAHWSMKW CNOEB.
B CBOMX PacucTax OH OBOzHAYMI
BCKTOP HANPAXBHHOU A BIleK'TpM‘Ie-
CEOM N0, KAK 3T0 OOLIIHO 11 NENA-
ei1cs, Bykpoid E Korna xe nonago
6Mnock OB02HAYMIL HHONR OPYroro
OTPAXKEHWA, OH BLIOPAN CREAYKHILYH:
Gyksy andasmta — F YHepusiucy,
YTO OTPAXEHWA 1AY] OT PasiibiX Cno-
R, OH pEWWS, YTO W HA2BAHWUA MM
10TOBLI E u F, npw 310M MEA
8 BIWY, Y10 B AoJuLIeAllem MOryt
Oblle OTKPBITHL 11 Apylve Cnou,
ANA KOTOPHIX NI OOATCA 1 Npeabl-
Aywe, 1 nocncayloumne Gykes ali-
daputa ITO NPENEUMLEHNC BNOAHE
ONpARAANOCh. TCNEPb M3RACTHL,
YIO B8 MACTHWIA MONAAHDL MOXHO lia-
GAO0aTH, N0 KPEiHel Mepe, fIeThHRe
ueiko padnuummblx cnos. Camolis
HxiiA, cnot D HH BEICOTC OKONO
70 kM, CynecTBYCT TONbKO JHeM.
Cnui E Ha puicote 90...120 km cy-
WOCTBYET KPYrNOHCYIUHHO, MWL HO-
YbIO R HEM YMEHLLIQCTCA INBKTHOH=
Hea  konueHtpauws (Cosxye-to,
APUYKHE MUOHMBEUKK, (1€ ceeTur!)
¥ YBENMYMDAETCA BHICDTA. TO Xe,
110 B MEHKIISAA CIeneHy, Nponcxa-
NMT W co cnoom F, HO OH pacnuno-
¥OIH 3HAYNTANRHO  BHIWE
200...250 km. Qnew OH pacnaprel-
ca na gpa cnofl — F1unF2. -



KOMBUHUPOBAHHbIN

LWEHHBLIM C BbIKIIOYATENeM MUTaHus g
SA2. Ecnu K NnpuemMHnKy nogknioHaoT _
(4epe3 pasbem XS2) sBHew W 6nok
PAAM 0 n PM EM H M K nuTanus, batapea GB1 asromatuye-
CKW OTKIO4AEeTCA.
K. HEHAEB, r. Kypck BONbWNHCTBO Aetaneil NpuemMHm-
OrmmunrensHasi oCOBeHHOCTs npeanaraemoro gsyxananasonHoro (4B K8 MOXHO pasMeCcTuTs Ha OAHOW ne-
u CB) npmemHuka B TOM, 4TO OH PACCYUTaH TaKXe Ha npuemM 2-¢ n 3-i  HaTHOU nnare, pasmepbl KOTOPOoK 3a-
TPAHCNAUNOHHBLIX nporpamm. OH cobpad Ha MHorogyHkymoransHoyu BUCAT OT KOpNyca, B KOTOPOM npen-
MUKDOCXEME 1 OQHOM TPAH3NUCTOPEe, 3 BO BXOAHBLIX ensax ncnoss3osa- Nonaraercqd CMOHTUPOBATL Npuem-
Ha CUCTEeMa CBR3aHHbIX KOHTYPOB, obecneunsaiouian BoICOKYI0 n3bupa- Hvk. K npumepy, Ha puc. 2 npusenex
TeNBLHOCTh NPY NpueMe pagmnocraHymi. NInraercs npueMHUK OT BCTPO-  HEPTEeX BApMaHTa Nnnarthbl B Cay4Yae uc-
eHHou 6arapeu nnbo orT ceresoro 610ka, 470 NO3BOAAET NOMIL30BATLCH  MONL30BAHUSA KOPNYCa OT NPUEMHMKaA
MM KaK H3 Nnporynke, Tak v AOMa. “Cenra”. Kcrtatu, oT 3TOro npueMHun-
Ka aBTOPOM MCNONb30BaHblI ANHAMW-
Ha mukpocxeme DA1 (puc. 1) Bbl-  HyXHble cTanHuun. CBa3b MEXAY KOH-  YeCKas rofioska u MarHUTHan aHTeH-
NONHEHb! YCUAUTENbL PagMOHacTOTbl  TypamMu OCYLUECTBNAETCH Yepe3 KOH- Ha (CO CHATbIMU KaTylukamu CBA3u
(PY), netektop v ycunurenb 3Byko- aeHcatop C3. KouTypbl gnanasoHa u HaMOTaHHOWM KaTywkon L3).
Bon yactotbl (34), a Ha nonesom [1B oGpazoBaHbl KaTtylukamun WHAOYK- MarsHmnTHyiO aHTeHHY MOXHO KU3ro- . e
TpaHaucTope VI 1 — kackaa, obecne- TtusHOCTKM L2, L5, nOACTpOEYHbIMU  TOBUTb CaMOCTOSITENLHO, UCNONL3Ys -
ynBaAWMI cOornacoBaHme cpasHu- kKoHgeHcatopamun C2.2, C2.4 u TeMy NPRAMOYIrOfbHbIK CTEPXEHb pa3mepa- "
TENbHO HU3KOIO BXOLAHOIrO CONPOTUB- XE KOHAeHcaTopamMi nepemeHHol Mu 125x16x4 mm w3 pepputa 400HH. O
NEeHV MUKPOCXEeMbl C BBLICOKKUM co- emkocty C1.1, C1.2. Opyr ¢ apyrom  Katywku L1 n L2 pasmewjaior Ha By- E
NPOTUBNEHUNEM BXOOHLIX KOHTYPOB. 3TV KOHTYPbI CBA3aHLI HEPE3 KOHOAEH- MAaXHbIX Kapkacax Ha Pa3sHbiX KOHLAXx
B npuemHuke ncnonbl3oBan natmn-  cartop C4. crepxHa: L1 conepxut 70 BUTKOB h
CEKUMOHHBLIN nepeknioyaTens pexm- Mpu pabore o1 TpaHcnsumoHHou nposogda M3B-2 0,25 wnn N3ILLO Q
mMoB paboTbl (SA1) Ha 4eTbipe NONO- CeTu curHan nopaertcsa Ha karywky 16x0,07, L2 — 250 sutkos [13B-2 -
xeHusa. Mepsble aBa nosioxeHus co- L3, cea3aHHyo MHAYKTUBHO C kaTyw- 0,16. Karywky L3 pacnonaraior ps- |
OTBETCTBYIOT Npuemy pagnocraHunin  xon L2 B pnanasona. Korna npetr gom c L2 Ha kapkace, oHa Copepxur T
B8 AauMana3oHax CB v [IB cooTseTCcT- npocnywuBaHue TpeTben nporpam-  Tpu BuTka nposoga N3B-2 0,25. >
BEHHO. B Tpetbem NonoxeHwun ocy- Mbl, NapannenbHO KOHTypam 3TOro Karywkn L4, LS namatbiBaoT Ha <L
WECTBNSAETCA Npuem TPEeTbE NPO- AMaras3oHa NOAKNIOHAIOTCS KOHOEH-  CTaHAAPTHLIX KAPKAcax C NOACTPOeY- ==
rpammbl nposoaHoro sewanus (120 caropol C5 n C7, a BO BpeMs NPOC/y-  HMKaMu, Hanpumep, 0T paguonpuem- =
klu), a B 4eTBEPTOM — BTOPOMK (78 wWMBaHUA BTOPOW NPOrpaMmbl — KOH-  Huka “AnbnuHuct-405", pasmeluas >
k). neHcatopul C6, C8, C9 (nocnep- BUTKW PABHOMEPHO BO BCEX CEKUUAX: 6
MNpuem paauocTaHunin BEAeTCR Ha  Huia — ana nonydenus tpebyemon L4 ponxHa copepxarte 200 BUTKOB E
MarHUTHyIK0 anteHHy WA1. B gnana- nonockl NPONyckanms). nposopna NMN3B-2 0,12; L5 — 550 sur- <
30He CB paboTraloT KOHTYpbl, COCTOSA- B niobom pexume pabotel curHan ko N3B-2 0,12. 2
LMe M3 Katyulek uHAyKTMBHOCTM L1, 3BYKOBOWA 4aCTOTbI NOCTYNaeT C BbIXO- Monesoit TpaHaucTop — Mobdon na
L4, noacTpoedHbix KOHAEHCATOPOB A3 MUKPOCXEMbI Yepes KoHaeHcatop cepumn  KM303, nepekniovatens
C2.1, C2.3 n koHpeHcaTtopos nepe- C20 Ha auHamudeckyio ronoeky BA1  SA1 — MIM2 nu6o ppyron manoraba- -
meHHou emkoctu C1.1, C1.2, koto- [POMKOCTb 3BYKA yCTaHaBAUBAKOT Ne- putHbin. KoHgeHcaTtop nepeMeHHOW
pPoiMU MPUEMHWK HAcTpPamBaloT Ha pEMEHHbIM pe3ncTtopoM R6, coeme- emkoctu C1 — AByXCekKUUOHHbIN
WA <
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HanaxwusaTb KOH-
CTPYKUMIO  MOXHO
C NOMOLLbIO OpYyro-
ro paguonpuemiu-
ka, nmewouwero CB
n B awvana3oHbl,
KOTOpLiA OyneT Bbli-
NONHATL PONb 06-
pas3yosoro.

HaunHaloT Hana-
XyBaHue ¢ nobdoro
onanasona. O6pa3s-
LoBbIK  NPUEMHUK
HacTpavBalT  Ha
MAaNOMOLLHYIO pa-
anocTaHumio, pabo-
TAOWLYO Ha HU3KO-
4ACTOTHOM  Kpaw
auanasoHa. Ykasa-
_ TeNb LiKanbl HaCT-
. pansaemMoro npw-
’ eMHUuKa ycTaHasnu-

XS BAIOT TAKXE HA HVU3-

KO4YACTOTHbI Kpawu
auanasoHa, n nepe-
MelweHnemM AOBnxXkKa
nOACTPOEYHOIO pe-
auctopa R4 pobwu-

Puc. 2

C MaKCUMasbHON €MKOCTbIO HE Me-
Hee 220 n® n 6nokom NOACTPOEHHbIX
koHpeHcaropos C2 (HanpuMmep,
KME-3). Ecnn B Hann4umm €CTb KOH-
nexcavop 6ea Takoro 6noka, npuaeT-
cs YCTaHOBWTb Ha NnaTy npuemHvka
[ONONMHUTENBHO YeTbipe NOACTPOeY-
Hbix KoHaeHcaTopa (C2.1-C2.4) c w3-
MeHeHueM emkocTu oT 4 no 15 nd.
OkcuaHble KoHAeHcaTopbl MoryT
6uiTb K50-6 cepuin K52, K53, Heno-
nsipHbie — KM, KJC, K 10-17. MNepe-
MeHHbln peauctop R6 — cepuu
Cr3-3, noACTPOEYHbI — Cna3-1g;
ocTanbHble pPe3ncTopbl MAT,
C2-33. Pa3zbem XS2 — OT manora-
HapuTHOro ronoeHoOro tenedoHa,
TakuM Xe Moxet ObiTb n pasvem
XS1. UcTounmk nutanus GB1 — bBa-

tapes “Kpowna” nvu6o “KopyHa'”,
"“Huka”, 70-0,125.

[na nNOOKNO4YEeHUs NpueMHKKa
K TPAHCAALMOHHOMN CETN NCNONb3YyeT-
ca Bunka-nepexonHvk (puc. 3). Kok-
nencatopbt C1 1 C2 8 Hel AONXKHbI
6biTh HA HOMUWHANBLHOE HanpsXeHwe
He menee 200 B.

BoO3MOXHO, Bbl NOXenaete pa3me-
CTUTb NPUEMHMKK B KOpNyCce 0OAHOMNPO-
rpaMMHOro aboHEHTCKOro rpOMKOro-
opuTens. B aTom BapuaHTe yaacTcs
MCNONb30BATH JUHAMUHECKYIO roNno-
8KY rPOMKOroBoputens, Ho NpuaeTcH
HEMHOrO U3MEHWUTb MOHTaX uenewn
rPOMKOroBopuTENs 1 BBECTU A0MNOoN-
HUTeNbHbIA  nepeknioyatens  SA3
(puc. 4). B nokazaHHOM Ha CXeme Mno-
AI0XEHUN [POMKOroBopuTENb, Kak
1 npexae, BOCNpon3soamT 38y4aHne

= XPI nepeov TPaHCNASLUMOHHOW Nporpam-
5S¢ — Mbl. p1 NEPEBoAe NOABUKHBLIX KOH-
3 01 150 XF? TakTOB Nepeknpyarens B opyroe no-
S N noXewue, TPaHCNAUNOHHAs CeTb
§ L7 150 4 U AMHAMMYecKas rofioska rpoMkoro-
P l'r . > BOPUTENA OKAXYTCH NOOKMOYEHHBIMU
= K Luensm paguonpuemMHmnka.
Puc. 3
s %7 rpomrocobopument I 5433 '.
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Puc. 4

galOTCH NOABNEHUSA
XxapaKTepHbIX LWy-
MOB B AUHAMWYECKOW rOfoBKe. Da-
nee nepemMeLleHnem KaTylwKun L1(L2)
MO CTEPXHIO aHTEHHbI 1 NOACTPOEH-
Huka kaTywku L4 (L5) nobusatorcs
HaUAYULEro npuema sbiGpaHHon pa-
anocTtanumn. flocne 4ero yToqHsoT
NONOXEHUE OBMXKA NOACTPOEYHOro
pe3uvcTopa.

3atem perynmmpyemblii NpuemMHUK
HacTpaMsalT Ha paanocTaHuMIo
B BbICOKOYACTOTHOM y4acTke Anana-
30Ha 1 [OOUBAKOTCA €€ Ka4eCTBEHHO-
ro npuema NOACTPOEUHLIMU KOHAEH-
catopamu C2.1, C2.3 (CB) naun C2.2,
Cc2.4 (0B).

YKa3aHHYyl0 HacTpowvKy Xenartefb-
HO MNOBTOPUTL HECKONLKO pas, 4TOObI
ybenuTbca B ONTUMANbLHOM pe3ylib-
Tare.

Cneqyiowwnic atan — HacTpoika
Ha npuem nporpaMm NPOBOAHOrO
pewanns. KoHagencatop C1 (cm.
puc. 1) ycrtaHasnuealT B NONOXE-
Hue, cooTBeTcTaylouee npuMepHo
80 % ero eMKoCTu, U NOLKNKHAIoT
NPUEMHMK Yepe3 BUNKY-NePexoaHK
K TPAHCNAUMOHHON CeTu. Monbopom
koHaeHcatopos C5 n C7 (3-a npo-
rpamma) unu C6, C8 (2-a nporpam-
Ma), a Takxke n3MeHeHWeM B Hebonb-
WKX npenenax emkocTn KoHAeHca-
topa C1 pobusatoTCs HanbonbLen
rPOMKOCTK 3BYKa spiBpaHHon Npo-
rpammel. Kpome TOro, BO3MOXHO,
npuaeTcs noaodbparte KOHAEHCATOP
C9 (pns 2-vi NPOrpamme). OnTu-
ManbHbIA YPOBEHb CUrHanos 00omX
nporpamMmM yCTaHaBmsaoT NoACTPO-
e4yHbiIM PE3UCTOPOM B BUIKe-nepe-
XOOHUKE. m



YCWJIUTEJb 34 AJ19 NPUEMHUKOB
C BATAPEUHbIM NMUTAHUEM

B. THMO®EEB, r. Mocksa

B crarse onicaH npocToi 3KOHOMUYHbLIA YCUNTETb 34 gns npuem-

HUKOB C NATAHNEeM OT OABYX I 3NbBAHNYECKUX INEeMEeHTOB.
Ucnosb308aHbl Heﬂe¢MUMTHble INEMEHTHI,

¥ HanaxusaHnn.

MpyHUMNMANEHAA Cxema ycunuiens 34
npviBeaeHa Ha pUCyHke. BxopHoW curHan
C perynsitopa rpomkocTw R1 nocrynaer Ha
33aTBOP NONEBOro TPaH3ucTopa VT1, umeto-
L1|ero0 04eHb BLICOKOE BXOAHOE conpotmene-
HUEe, YTO NO3BONsIeT UCMNONMb30BaTh YCUNU-
Tenb C BLICOKOOMHBIMWA UCTONHUKAMWN CUrHA-
na. PaboTa OMOAHOro aMNNUTYAHOro NETEK-
Yopa, Hanpumep, 3aMeTHO YNy-LaeTcn npu
BbLICOKOM COMPOTUBAEHWN HArpY3KW: yBENK-
yvealTCs KO3gOUUMEHT nepepaqn U HyscT-
BUTENBHOCTL, YMEHbLLIAKIOTCHA WCKAXEHWSA.
QOueHb Hebonswon (30 MkA) TOK CTOKa NeEp-
8Or0 TPAH3UCTOPa CO3aeT Ha ConpoTuBNe-
HUW Harpy3kn R2 nageHve HanpsXeHus oKo-
no 0,5 B, nocraroyHoe A/ OTKPbIBaHWA BTO-
poOro TpaH3ucTopa VT2, “packa{msaioero”
OKOHEUHbIA KacKa ycuinuTena

Tox xonnektopa V12 cocrasnser npu-
6nuavTensHo 140 MKA, @ aMNAUTYAA YCUNEH-
HOro Hanpaxenus 34 moxer AocTvrarb
1,5 B. 370 HanpsKeHWe TNPUNOXEHO K BXOLY
COCTABHOFO 3MUTTepHoro nosroputens [1],
[2], cobpaHHOro Ha ABYX KOMMeMeHTapHbIX
napax repMaHueBbiX TPaH3uCTopoB VT3—VT6.
OH¥ YCUNMBAIOT TONBKO TOK, aMNANTYAA KO-
Toporo npu paboTe ycunutens Ha BOCbMU-
OMHYIO HArpy3Ky MOXeT fOoCTuratb 100 MmA.
PexiiM BbIXOOHOro Kackana 6/1mM30K K pexu-
My Knacca B, a aT0 03Ha4aet, 410 Npu nono-
XUTENbHOM NONYBONHE CHrHana OTKpbiBaeT-
cs ToNbKO BepxHee (VT3 1 VT5) nneuwo kacka-
[a, a NPY OTPULATENLHON — TO/NBKO HUXXHES
(VT4 n VT6). HeGonbluoe HauansHoe CMEeLLe-
Hue oxkono 0,15 B, Heobxopumoe Ana yMeHb-
WEHUS MCKAXEHWI TUNA “CTyrneHbka", nony-
yaeTca 3a CHeT NPSMOro NAAEHUN HaNpHXe-
Hus Ha auopax VD1, VD2

Pexum ycunutens, a OH, kak BUAHO w3
CXeMbl, UMeeT HEenocpeaCTBEHHYID CBA3b
Mexay kackagamu, crabunusuvpyercs cne-
aylouwM 00pasom: MOCTOAHHOE Hanpsixe-
uve 1,5 B € BbiXoga ycwaurensi, Nocrynaro-
uiee yepes peauctop R4 Ha NCTOK TpaHsuc-
Topa Nepeoroc kackaaa, AiBNseTCs ero Hanps-
KEHVIEM CMELLEHMA, NOCKONLKY 3aTBOP, CO-
eAVHEHHbIK NO NOCTOSIHHOMY TOKY C obumnm
NPOBOAOM 4epe3 Perynarop R1, nveer no-
TeHuman —1,5 B oTHocuTensHO UcToka. Cny-
yalHoe NOoBbILLeHKe, HanpumMep, BLIXOAHOIO
HaNPSXXEHNA NPUBOAUT K YMEHBLLIEHWIO TOKA
cToka Tpanauctopa VI1. Bcnen 3a HAM
YMEHLLAETCA TOK KONNEKTOpa VT2, Hanpsa-
KEHWEe Ha ero KONNeKTope NoHUXaeTcs U 3a-
CTABNAET BLIXOQHOE HANPRXEHNE BEPHYTLCH
K NpexHeMy ypoBHio. Takum 00pa3om, nony-
yaetcs 100 % OOC no NOCTOSHHOMY TOKY.
KoadduumeHt OOC no nepemeHHOMyY TOKY
3HauUUTENBHO MeHblwe Gnarogaps Uenoqke
R3C1, yMEHbLUAIOLLEN NEPEMEHHYIO COCTaB-

B ycwnurene
OH NPOCT B U3roToBNEHNH

NIRIOLLYIO HANPSXEHNS HA UCTOKE TPAH3KCTO-
pa VT1 npumepHO B BOCEML pa3. Takoe xe
3Ha4YeHme UMEET U KO3IDOUUMEHT YCUNeHus
No HaNPSXEHWIO BCEro ycunutens. Ero mox-
HO YCTaHOBWTb, N3MEHSA HOMMHAN Pe3NCTOo-
pa R3.

B ycunurene MMeeTcs eLle v uenb Nono-
KUTENbLHOK o6paTtHon ceaau (NOC). Ona 06-
pasyeTcs Npy COeAMHeHWN NPaBoro (no cxe-
me) BbiBoaa pesuctopa RS He © obwmm nNpo-
BOOOM, @ C “ropsMvM”™ BbIBOAOM TONOBKA
rpomkorosoputens BAT. Koa¢pdpuumeHr
MNOC HECKOALKO MEHbLUE EAUHULIbI, NOCKOSb-
Ky MEHbLLE €0MHMLLI KO3OPULMEHT Nepena-
4K NO HANPSXEHWIO BbIXOAHOrO Kackana, no-
3TOMY YCVMNUTENb HE camoBo36yxgaerca
MOC 3HauYuTenLHO ynyywaer CUMMETPpUH-
HOCTb BLIXOOHOMO HaNPAXeHWs, T. e. yMeHb-
WIaeT HENMHENHbIE MCKAXEHWS.

[eno 8 TOM, HTO Npw NONOXUTENbHON
NONYBOANHE BbIXOAHOrO HANPAXEHVA TPAaH3K-
CTOPb! BEpXHEro rnne4a BbIXOAHOro Kackasa
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VT3 1 VT5 OTKpLIBIOTCS XOPOLWO, Tak Kak TOK
6aabl VT3 3a0aeT OTKPbIBAIOLWIWACS TPAH3UC-
Top VT2. MNpy 0TpUUATENLHOMN XE NONYBONHE
3TOT TPAH3UCTOP 3aKPLIBAETCA, 8 6a308bI
TOK TpaHancropa VT4 onpepensercs pesvc-
Topom R5, yMEHbLIATL CONPOTHBIEHWE KO-
[OPOr0 HEBLIFOAHO U3-32 CHUXEHWUA SKOHO-
MUYHOCTH yeunutenst. MpucoeavHne pesuc-
TOp K BEPXHEMY (N0 Cxeme) BbIBOAY roNoBKM
rpomkorosoputens BAI, Mbl yBENMHUBAEM
HaNpsKEHWe Ha HEeM, a CnefosartenbHo,
¥ OTKpLIBAIOWMM TOK Tpax3ncTopa VT4. Ta-
KOe BKIYEeHWe MHOrpa HasbiBalwT cXemomn
“gonbronobaskun”.

B ycunutene 34 npUmMeHUM noneBow
TPaH3UCTOP C HanpsxeHWem OTCEeHKW
1,5...2 B. Ero MOXHO Bbi0pars n3 TpaH3nucTo-

pos cepuit KMN303 (npeanodTuTentHEe WH-
pekcw A, B, W) u KM307 (A, E). XenatensHo,
4TOBb! KOIMDULMEHT YCUAEHUA NO TOKY OK-
NONAPHBIX TPaH3UCTOPOB Obin HE HUXE
50...70.

Byfer coeceM XOpowo, ecnu TPaH3nue-
TOPbI BLIXOOHOMO Kackana nopobpars ¢ Npu-
MEpPHO OAWHAKOBbLIMW K03pPrLUEHTAMHU
ycunenus. apy ¢ MeHbWnUM ko3pduuven-
TOM nyuLUE NPUMEHSTL B kasecTse VT3, VTE.
K ocTanbHbiM AETansiM HYKakux ocobbix Tpe-
60BaHWA He NPEenbABNIAETCS.
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[uramuueckan ronoska BA1 — 2r[1-38 .'

unu et noaoBHas C coNpOTUBAEHVEM 3BYKO-
BOI kaTywkm 8 Om. XenarensHo Mcnonb3o-
BaTh ronosky ¢ GonbLLo oTAa4en, HEB3UPan
Ha UX pasMepbt ¥ MOLLIHOCTL. HacToaTenbHo
peKOMEHAYETCH NOMECTUTL rONOBKY B Agpe-
BAHHbIA kOpnyc Bonblumx pasmepos — U OT-
Jaya (FpOMKOCTb) ¥ Ka4eCTBO 3BYyHaHWs npu
3TOM 3HAYUTENEHO YNYHLIATCA.
HanaxuBaHue Yycunurena Ha4dynHaKT
C NPOBEPKY PEXVMA: HANPAXEHne B TOHKE
COeOMHEHWs KONNEKTOPOB TpPaH3nuCTopoB
VTS, VT6 A0NXHO PaBHATLCA NONOBUMHE HA-
npsxeHus nuranva, T.e. 1,5 B. Ero MoxHO
noaKoppeKTvpoBaTb, noadvpas conpoTue-
nexue peaucropa R2. Ecnu xe caenare 310
He yaaeTca Npu U3mMeHeHn ConPOTUBNEHUA
B pas3ymHbix npefaenax (Ckaxem, or 10 no 27
kOM), TO HRAO B3ATL TPAH3UCTOP VT1c60nb-
WM HaNPsXXeHWeM OTCe4Ky, 3TO NO3BOAUT
nonysuTb GoNbLIEe HaNPAXEHUE Ha BbIXOOE.
3atemM, BKJIIOYMB MuUNivaMmnepMeTp B UEnb
nuTaHus U noabupas YMCNo M TN BKAIOHEH-
HbIX NapannencHo avoaos VD1, VD2, ycra-
HABAMBAIOT TOK MOKOS1 YCUAMTENs, PaBHbIiA
1...1,5 MA. Henbas oTkNioNaTs cpasy BCe Au-
Ofibl, MOTOMY 4TO TOK yCUMTEeNns Bo3pacrer
[0 HenonycTuMo 60AbLUIOK BENUHYVHDI. No-
ponayT nobbie ManoMoLLHbIe repMaHueBbie
avons, Hanpumep, 02, [09. A18, A311,

-
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WUITIOIVHURVH — «OUTVd:

507 u 1. A. B 3akntoueHre, NOAAB Ha BXOA, -

ycunuTesns 38ykoBOW CUrHan v Habmogan Ha-
NPSXXEHWe Ha AHaMUYECKON ronoske C no-
mowbio ocuunnorpada, ybexanawTcs B OT-
CYTCTBAM WCKaXeHu#t Tuna “cTyneHbka"
M CUMMETPUHHOCTW OrpaHudeHus NonysonH
BLIXOQHOTO HANPSXeHWA npu Gonbwmx ero
amnnuTyaax.

YcunmTenb, M3roTOBNEHHbI aBTOPOM,
VMEN Cneyouue NapameTpbl: HanpaxeHue
nutanns — 3 B, Tok nokos — 1,3 MA, TOK NpU
mMaxkcrvmanbHoM curHane — 30 MA, mMakcu-
ManbHaa MOLLHOCTE HEMCKAXEHHOIO CUrHa-
na Ha Harpyake 8 Om — 25 mBT, nonoca Boc-
npou3BoauMBbIX yacToT — 70... 10 000 I'u.

Mpwn HeobxoAUMOCTH pacLlLMpTL NONOCY
B CTOPOHY HWXHWUX 4aCTOT Haa0 YBENUHUTL
eMKocTb KoHgercatopos C1 u C3. Orpanu-
YMTL MNOJIOCY CO CTOPOHbI BEPXHWUX HacCTOT
MOXHO, BKMIIOHUUB MEXOY KONNEKTOPOM U 6a-
301 TpaHaucTopa VT2 KoHaeHcaTtop eMKoc-
Thio 150...300 nd.

NNTEPATYPA
1. NonaKos B. ABTOAMHHBLIA CUHXPOHHbIA
npuemHvk. — Panwo, 1994, Ne 3,c.11—-13.
2. Monsxos B. TpaH3UCTOPHLIW rPOMKOrOBO-
pawmin. — Pagwo, 1994, Ne 8, ¢ 23—26.
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“KAPAOKE” U3 3JIEKTPODOHA

A. HU30BLEB, r. Mocksa

B Hexkorpa BeCbMa U3BeCTHbLIN U
[10 CWX NOP COXPaHUBLLININCS Y MHO-
rvx pagrvoniobutenen anekTpogoH
“AKkopA” MOXHO BBECTU pPEexXum
paborbt, 6nuskun k “Kapaoke™, KO-
TOPpbLI NONL3YETCA NONYNAPHOC-

- - - ]
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Puc. 1

ThIO Ha Pa3NUYHbIX MY3blKajibHbIX
Bedepax U auckoTtekax. lNpepnara-
emaa popaboTtka obecnevunBaer
NVlib HaNoOXeHwe curHana Cc Bbi-
HOCHOro MukpodoHa Ha BOCNPO-
n3sogumyio (GpoHoOrpamMmy, HO "
3TOro 66BaeT AOCTATO4HO AN\ NOo-
nyyeHus HyxHoro adgdekrta. llo-
NOOHLIM 06pa3zomM MOXHO moawv-
drumpoBaTb U Apyrue anekTpodpo-
Hbl.

HanpsaXeHne NUTaHUA Ha KOTOPLIN
nocTynaeT ¢ ycunutens Yyepes Bbl-
Boab 4 u 2 pa3wema. Peanctop R1
YMEHbLUAET LWYHTUPYOLEe AenCT-
BME€ CpPaBHUTENLHO HWU3KOro Bbi-
XOAHOr0 CONPOTUBJNIEHUA MUKPO-
¢doHa Ha BXOAOHLIE LEenu ycunurte-
na.

MuxkpodoH 1 (puc. 2) yctaHos-
nex aBTOpoOM B KOpNyc 3 Bbhued-
wero nu3 crpos mukpodoHa M-
282 w 3akpenneH BuHTamwn 8 Ha
NNacTMacCoBOW UEHTPUpYowen
BTYNKe. Mexay BTYynkoun n nepe-
x0AHWKOM 7 (OH U3 gepesa) nome-
LEeH NMPYXUHALLNN 38XUM, B KOTO-
pbid BCTABNEHa 3aumTHas ceTka 2,
poONb KOTOPOW MOXET BbiNONHWUTL
YyanHoe CUTEeYUKO.

BoiBoabl MK3-3 yKOpO4eHbl, 1 K
ABYM W3 HWX NpunNasHbl MHOFO-
XUNbHbIE MOHTAXHbIE NPOBOAHNKU
B n3onsuuun (KpacHbin U beneklir Ha
puc. 3), noMeuweHHbIE B 3KpaHUpy-
IOLLIYIO OMSIEeTKY, — ee COeAnHRAIOT C
OCTaBWMMCSR BbLIBOAOM MUKPOGO-
ra. Nonyuyuswwiica kabenb 6 Bbi-
BOAOSAT 4epe3 oTBepCcTue B Aepe-
BAHHOW 3arnyuwke 4, npeasapu-
TefbHO HamMoTaB HUTsHON BaHaax
5, npepoTBpawanniiun Bbigepru-
BaHve kabena. Ha koHue kabens
yCTaHaBNUBaKT OTBETHYK 4acCTb
pa3bema X1.

Nogknio4mns MUKPOPOH K 31eKT-
podOHYy, yCcTaHasnuMealoT Takylo

Puc. 2

DopaboTtka cocTout B cneayio-
wem: Ha kKopnyce anekTpogdoHa
yKpennawT OJONONHUTENbHbIN
pa3wem X1 (puc. 1). Ero suiBOAb!
coeauHAT npoBogamMu  {(xena-
TENbLHO  3KPaHUPOBAHHBLIMKA) C
BXOAHbIMW UENsSMN  YCUNUTENA.
Korpa HyXHO noay4uTtb pexum “Ka-
paoke", K pa3beMy noaxkoyawT
anekTpeTHbii MukpodoH MK3I-3,

MK N
Kpocomtd (-4.55) I s
N Fenpiy  (Bexod) I\
. MAA) 7
AN
7
Puc. 3

77/

rPOMKOCTb BOCNPON3BOANMOU ME-
noguun, Npy KOTOPOW OTHEeTNUBO
cnbillHAa W CONpoBOAMTENbHAR
peusb (Mnn nenue) seapytero. HTo-
6ul nadbexars camoBO3OyXAeHUA
n3-3a akyCTU4eCKOu CBR3U Mexay
MUKPOGOHOM ¥ FPOMKOrosopuTe-
nem 3nNekTpoPoOHa, Ux HYXHO pas-
HEeCTU Ha OoCTaTo4YHOEe pPaccToN-
Hue u noaobpartb NPOCTPaHCTBEH-
HYIO OpWeHTauuiw MUkpodpoHa.
Kpome TOro, MOXHO Cy3nThL Awva-
rpaMmmy HanpasfeHHOCTU MUKPO-
¢doHa, obepHyB ero Kopnyc (Ho He
3akpbiBas MUKPOGPOHHBLIX OTBEP-
CTuiA) NOPONOHOM TOoNwnHOM 6...8
MM Tak, 4T00bl NONY4HVBLUMIACS pYy-
NOp Kacancs 3alnUTHON CeTKU. o

LA

“CerogHa otnuyHas noroaa, Cap,
He npaepa nn!” [la 3a OKHOM fpKO
CBETUT BECEHHee, NieTHee, OCeHHee,
3uMHee (HY>XXHOE€ NoaYepKHyYTb) con-
HbILWKO, HO HET HUKaKOW BO3MOXHOC-
TU OTNUNHYTL OT MOHWTOPA W NONIO-
6oBaTbCA 3TUM BENNYECTBEHHbLIM
3penuuiem. A BCE NOTOMY, 4TO, Ha-
Yapwuics nog PoxaeCTtso HOBOro
1999 ropa, urponan rposut nepe-
pacTu B 3aTSHXHOU TPONUYECKUA nn-
BEHb.

BenukonenHsie nrpbl CoiNATCA 04-
Ha 3a ogHoW, a TO 1 NO AecATKy 3a
pa3. He ycnesaewb NOBepTETbL-NO-
CMOTPETb OAHY, KaK TyT Xe He ycne-
Baewb cneaywouwyn. NoTtomMy v pac-
KaIMNCR MOHUTOP, Y 3annsl TAXenNo-
rO OPYXUK BBXXUIAIOT AblPKW B NIOMW-
Hodope. Ho 6nuxe K geny. YHto Tam y
Hac roe?

-~ ®
~

i
S i

Meaukn n3 ropoaa 3AMOHTOH, HUTO
g8 Kanage, B cBob6oagHoe OT OCHOBHOU
paboTbl BpeMSA Ha NPOTAXEHUU pRaa
NeT pasBnekannucb HaNMCaHMem Kom-
nbloTepHbix urp. daxe éwpMmy noa,
370 geno cospnanu. Bioware — Ha3bl-
BaeTcs. [lena Ha 3ToM nonputlie wnun
Y HUX C NEepPeMeHHbIM YCNEexoMm, HO
rnasHoe Obino He B 3TOM. [NaBHbLIM
6bina ux paHaTudHan nbdosbL K pone-
BbIM Urpam (HacTonbHbIM). N 3axoTe-
NoCh UM, BO 4TO Bbl TO KK CTano, Co-
30aTb HA KOMMbIOTEpPEe Urpy CBOEWN
Me4dTbl. YTOObl B NOMHOM COOTBETCT-
B ¢ npasunamu AD&D (Advanced
Dungeons and Dragons), BepHee
rMaBHOrO0 Mupa 3TOW BCENEHHON —
Forgotten Realms. B pe3yneraTte no-
cne 6onee yem Tpex net paspaboTku
Bioware npespatunacb B OAHO W3
noapasaeneHnin komnanum Interplay,
a K Ham npuwina WUrpa. Oa, UMPA !
Baldur's Gate! Kparko paccka3sartb O
HEeW nNpakTn4ecku HEBO3MOXHO.
Cnuwkom Benuk, pa3HoobpaseH u
cnoxeH mup Baldur’s Gate. bec-
KpanHwe nNpocTopbl Onsa nyrewecT-
suin (10 000 akpaHoB), Ky4a nNepco-
HaXxen, 3aKIMHaHU, OPYXWA, JINXON
cloXeTuT a., nT. n. [locTaTto4HO CKa-
3aTb, 4TO KOMMNNEKT UIPbl 3aHUMaEeT 5
CD. EcTecTBeHHO, MOXHO Urparts No
cetn, 310 paxe noowpsercs. [la,
4yTb He 3abbin, Baldur’s Gate no4tn
eavHooywHo Obina npu3HaHa nyy-
wen RPG (role-playng game) ywea-
wero roga, obonaa Apyrylw OYeHb



HOBOCTHA WNIPOBOTO MHNYA

TOM MOIro%M, r. Mocksa

Fallout
Isla

CWIBHYI) M CHANILHYIO WPy
2(paspabomivkn -  Black
Studias).,

Aeiicteme Fallout 2 npoucxoout B
NOCTAAGPHYIN APy. Kak w 8 Nepsui
UAC A, | EPUK WATAETCA NO FOPoAAM 11
BCCAM, BLIAICHAST OTHOLISHUSA C My-
TAHTAMK 1 DKPYXHKILEN DENCTBN-
TE/IBHOCTBIO W, MEXTY ACNOM, PAadbiC-
KMBACT YTo-HUBYAE UHTepecHoe Tak
BOT, MMBHHO HANMYKWE B HPWPLLE
nepeoi vacT Fallout ne noasoauno
Fallout 2 cTaTe MrPoOM roaa, NocKa k-
ky Fallout 1 B 3100 HUMWHAUWMK YXE
hobulpa rofoMm parbwe. A CXONCTBO
Me)my ODBKMKA HACTHIMIK LI [Ibl BHCbh-
MH 1 BECbMEL.

Kecratii, yxe B anpane Binowar#
nfelwde ! BuNYCIMIE Nepsoe aonon
Henue k Baldur's Gate — Adventurer’'s
of The Swaord Coast.

Boobwe we, rog 1999 4 noxoxe

CTaHET FOA0M YMHBIX 1. | lanpumMean,
Thuet (Bap, dHaun1, nu Hawemy): The
Dark  Project.  coagamuia
Looking Glass Technologies
Kazanock Gbl, rMIMYHbIN WYyI-
1ep oT NepPBOoro AnLa, 0AHAKO. ..
No cioxeTy Thi — ROR, A& AT 04-
HavEEl — IeMHBe yriel, Boc-
WyMHOE CKORMBXEeHWe, Hanpa-
XOHHOH BUJIYLUWBHHWE B 1I€PE -
MelWenMe NPOTHUBIIMKOB (HEeT,
NrpaTb MOXHD W OQTKIKYEH-
HbiM 38YKOM, €GN TLl — Ma30-
¥MCT). YOMBATL B UIrpe MOXHO
HA Tax X6 yC/INOBWUMX, Y10 1 Wl -
perb Gea a3pyka. JonycTumo
AnL OFAYLIKMTE KOro-Hby/ih, 1
CHUBA — B TEHb. TEUM 1 £PDUR —
HE Mopnex W he [Iok, b nepBom
XE OTKPLITOM HOK) OH HA PRDKU-
rat. Oicioly — 1 nosegenne, Y
Kpytoro Keakepa oT Takoro
TOYHO Kbl ChELEL.

Mnu Rainbow Six: Eagle Watch -
ceexee NnnnnHaHus Kk LLec1om paly-
1€, CUMYNATORY CYNCP SAMTNONS Nog-
paspeneHusa cnenHaza.  KMrporon
mpousct pasbn HE JBE 4acTU: nna-
HWUPOBAIME onepauvu (cTpatervn v
TAKTWKA) ¥ CAMA onepduwH (aclian).

&

MaTe Muccuin Yaca Opna 8 HOMKHa-
1AW CROXHODCTh OUITABIHKM L JANEKU
nosagn ¥ ochoblylo w1acTe Ralnbow
SiX, ¥ TAKWA CTPATArMW, KaK Starcrall;
Brood War 1 Mith Il

A Alpha Centauri kak 6w 0T TNRA.
Cuna Menepd (XUI1H OHBIA 1OBAEHALL
HCNOCPCACTBCINOIO Y1acTHs B CO-
30AHUN Urpbl He NpuHWMAaN)? A The
War 1 tha Warlds or GT Inlersclive —
yarBuTENLNAA CTPATCrMA NO MOTK-
Bar pomMaHa lepdepra Yanca™? Hotok
{TNNYHLIX A1 ) LUMPUOK W HHODNHCBOOEH W
KaKaa 3anaacT B 1ICW3BEAAHHYIO,
YIMOM HE MOHATHYID, TORMAICKYH) Y-
Wy, M3BECTHO TONLKO CH  DTOM ca-
MO aywie M BHOBR NABTONID: KOMK-
YBLETBL KWL, B KUIUPBIX MbICATCNL-
LI MPOUCCC OTAXIRETCSH OT cokpa-
{1ILATBNhHRIX ABM)’.HHHIﬁ CIHAHHO1 ©
Moara, neyknonno pactét. M, nimo
MEHS!, CE HECKA3aHHO panyer

Celvac 8 OUHY BELLb CKEXY, 1011b-
xo6c3obng, GOoNLWwMNCTBO WyTTe-

OB, GanTMIIrOB, PUNTANMOBLIX CTPA-
TErnil NOCNeIHers paznueRa U nay-
WX i HE CMEHY, CYTL camMuie
0BLIKHOBEHHBLIE apkanmw AR, nepyin-
Kd, 3d Y410 Bbl B MEHA AALOM? 8 xe
npocun, 63 ofma. Bege He noane-
KT COMHBHUIO, UTO Cincodbl yHpHB-
HEHWs K nNopegens MNPaKTUNCCKH
oaMHAaKkoB.L, t1ITo B Tonic Trouble, uto B
Unreal LIBM KA OHH (ITIIVI"IHK)I(:H?
NpeEMIBHO — | paxbUKOKR (TO CCTL 3pk
TENbHBIM PRACK). A ewg? Hem, vam?
KTo ckasan - cukesiom? 3o, BOI
3TH, OCCATL CTPOK 112 2kpanc? Ja. e
NoHoM KOMUKCA CHBXKETA — R JBIHIb
pu3 Oonbwe. A Yem NymuTL DRaroo.
3aTONIEHHON MOPKOBKORN nin 13 Nji-
CIBOMNBHLI O P PHAHIUME 18, NPaKTHYC
cku 63 pasHwun. IT0 — He YNpek,
ATO — KDHC 1 TdUWKA ax1d. W 1e n gpy-
TMC WrpLl NOXXMPAIDT PECYpPCH CO

nTpAlHE cec. M oe v gpyrue so
gce ropno onat  "Mogapait nam By-
ay! Bropywo! A nyaie — TpeThio!” A
CAMODE HIABHUE, K 310MY XOUPY NPuUco-
comnacTen Beé Gonewe crparervii
(M1 TRNEpk = NONHK: 110 30 W OGed ax-
cenepaTopa v e xm13n. M pegyt- 1o
OHUW cefia No aprasiHaMy, W Nofie1a B
HWX HE4ECI1YID 3ABUCUT OT CKOPOCTW
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wypwenma mMuwbo. Npumepu? MNo-
»anyicra: Batllezone, Warzone 2100,
Upnsing 2, WArgazim nim, 1 pHAyLWwsHH
BckopocTh, Machincs ot Acclaim. Oa,
na — ot Acclaim BoT Ram AGrAINHER
HANHEHWE. NPUMHIIOMHIB R, XOTH
Obl  OCHOBHLIC, XWUTL OTOW
durpMbl M kak? Kro tam roro-
pw Hpo clparernio? B Taknx
CTRATCrWNX B NOPY Mulllb Ha
ﬂ)KHIﬁ(‘.TMK MEHH 1b. ,U,H)U.B BU
sTopomM Mude w crapuke
CrapkpathTe OT KAUBLTRH W
YACIO bl MblLUW 3aBNCHT
c1eHb MHOroe. A AymMaTh-To
KOMNA? 9 TAK NOHUMBID, 410

[alo75]0} cTRAarerua, To Haao
aynaTh
Tyr-1o camMoe BUEMA

DCMOMIIMTL O CTPATerunsix —

nomarorklx Bk HUKTG HE

Oyuel CnupWib, 4TO X-COM

aTo cTparerns [a, AvHan-

KW HUKAKORN: HE Cliewd, tue-

nan cpoii XoQ - Nepegan To-

gapuiny o Renk uHTEpRCHN! 1 3D

He HyxkeH, Juaxe gax Heloes of might

& magic llIl. TOALKO NTO NOABMBINLIX-
GH.

Kerati, o nux. o feposix. Tpeten
Cepus ATON ANWYRCKW =AM XA/IBHOR
Wi pbl Clana 3aMeTno Kpacuoce, co
XPAHUB AyX CBOMX NPEOeCTREHHNIL.
MHOMACTRD AW BYOILAX AL, BO3-
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MOXHOCTCH NOKONQOBATL 11 NOROA-
BaTb, NOBPOALTR MY RALEMA W BECH-
MA CHMIH MY HBIM KBRTaM. K coxane-
110, noapcOHbIA pacckaa NpVNBTeH
OCTARUTE Ha HLo1oM, MOD CKa3alo:
"Henw3d obuarte neofunTHoe™. Bean
ecTe W apyrue Ta x¥8 — Ansra Len-
Tagpd. Wi — Warhammer 40000:
Chaos Gate (55l Randam Garmnes
Homea).

310 He NepBan KOMALIOTepHAan pe-
annaauwms WIPOBON BCEHEHHOK
Warhaimer 40000, B 1997 roay SSI
YXHE BLINYCKANA Urpy Ha aTy Temy. Ha-
abiBanace owa linal  Liberation,
Warhanuner Epic 40000, Ona toxe
Ouina nowaroean. B Heit, B COOTRBT-
CTBUMA C OCHORHKIM LKBXE UM, HOWCKa
rvaMi ko 3sesgnon Mvnepun 6o-
PIOTCH € CYNaMK Xaoca, KOTOPkIE X0-
AT Bue za0paib cebe. Ocuopy cun
WmncpiM, BCTABLIWX HA NYTHM CNyT Xa-
0Ca, COCTARMAIT KUCMWYECKKWE Nexo-
mHubl — Ultramarines. Haasanwe. su-
AVro. 0BYCRORNAKHD IBRTUM KX Gpo-
Hu. Tak Bu, B “OKOHYETENLIIOM OCBO-
oA MU OTOENBHO BINTOrD YikT-
PAMAPNHA NACEMITEE 1 MOXHO ObING
¢ Gunbwum TPyQowm (Gomn wnu Ha
YPOBHC KpPyMHbIX BOWMCKOBHIX CO-
eavHEHUI}. CnenoPATBIhHL, HpU-
HUKHY IBCH B 1MOCDEpol peanbio-
ro, KOHKPETHOro 6ORA HrNO He M-
cro.

Opyroe acno — “Bpara Xaoca™.
Co3pareny Urphl HA CBA DEs (K-
Clapdaiicb MaKkcumanuiio npudnu-
ANUTL €8 K HACTONRHOMY NNCGTGINNY, -
K artt iyxy v Dykse, Jencrsmne B vr-
pe npoucxoauT 6 40000-x ronax ot
p.X. (HYEAKoR DWWMDKKY B KOJINHECT-
se Hyned Het ). KocmMiueckui kpe -

cep WMmanepuin naTpynupyeT CROA E

CeKTop ranakTuen K HEOXNAEHHD
HAILIKBETCA Ha KPYNIHWC CUNbl Xao-
€3, NuITAUMecs NPOHWKHYTh B
Hall MU 4epes BBEPEHHBIW €My
PRIEOH, HYTO OCTaCTCH AENATL KanuTa-
Hy Kpiorepy, KOMAaHAWDY Ykl DEMEDIA-
HLB Kpercepa? Dono#uTe NO HANAb-
CTBY U NPHHATL BOM NO NOIXONA HA-
HINX THHK..., 10 €CTb KOCMUYOCKNX
cun. Kocmonexos Ha BopTy RMBCTE
KAMUTAHOM BCEIU-10 C NOACOTIHG ha
Bepérca. & 8 6010 0OHOBPEMEHHD MO-
WKET YHACTBORATR NNNTOPA JECHIKE
Bufos (Y10 COOTBETCTRYCT Kalloham
HacTONLNOrO BapuauTa). o cmak
Bac ypepuTb, BPArdn MaAND HE 1KIKE-
weTos. Jenu 8 10M, HTO HAWW repoil
— 97O OTGOPHENLLIME, BNVTHNE RO~
cka hmnepun. U @it UNeHb CEPBE3HD
IR MApE, F4e DOMK WMAET MHOMME
ThicaHK neT. Ultramarin#s — 310, Cro-
PEE, DbILEPCKMIA DPACIE NannaanHb
xocMoca. [laKe rmaBHei 3an Mx Ko-
pabns nuxLX HE 1O IYecKni cobop. A
ana o0paweHiMa ApYr K Opyry OMU uG-
nonkayiaT caoso “Open”: "Gpal Map-
KyC wau “Gpar Appenuyc” (Takwe y

HUX Mmena). Beero va kopadbne — 8
B3BOACB YNLTPAMAPWHOB, NO 5 ueno-
BEK B KQXAOM, NAKC — C [ABCHI UK Clle-
LHaIMC 1UB, KHMMA KK, TCXNWKW, e-
AWK, Kanenad KW, CODCTRBHHD, K-
MaHAnp. MHOXEU 1 BO BLAKOMO opyxmn
1 DpOHCTCXIIMKR, KOTORAs BhINABTCA
NORHMOHHD W KPARHE PELKU,
KHMXHWKIA, NO CYyTW, — T Xe Marli,
X apceHan MKHMHHHMﬁ NDETA TUYHU
ranuK W sbdek ueed. OnHako konu-
HOCTRO W KQ'ICCTBO NPLIMEHBHNA 3TO-
ro OpY*WVA IABWUHT O YPOBHA MEre,
paAciywer 0 01 MUCCKM K MMCCHN.
YNuTpamapyHel AeniTcsl Ha o
B3BOAOB TAKTWMBCKOIA NEXUibl {OC-
HOBHOR BUA OPYXKUS  HCKOe nogolne
A0TOMAaTa, SWLLb OOMH 13 HUX MOKET
B3ATh M [AA0D Y10-HOyab HOCEPLEI-
Hee), B3BOA TCPMUNIATOPOR — BOeBLIX
MAaLLIMH, CRONAHHRIX B BUWHUE Uerioe
€ YBJIUBEKOM, CUOALLAM BIHYTPN K-
00 13 HUX. Ecnu venorer norvbiaen,
TO RAMEHWTE Bl U MuXet il Gocy,
BeTCpall, UMEIOWIMHA 3HAK OTINHKA —
"Kpect Tepmunatopa”. Hanee —
B0 PRIPYWWTENCH, OTAMYATCA
ONn OT TAKTUKDB TeM. HTO THX8NDA
ODWME MOFYT WeNONb3UBa |b gBa H40-
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NORAKA M3 Basupa, Ha camom gcne
MPCUMYLLCCTBO CNOPHOE — HA KANTAX
MUCCHIA NONANAICH ALWKMKKW, KOrga-
1U NPVHEANEXABWWC aprn Ero MM-
nepaTopCKoro BHTIVI"IG{:THH, 8 HUWX
MUKHD HENTH ¥ TAXCAOL OpYyXKe. HO
B3ATb €r0 M3 CYHOYKA U TYT X8 NNk
HAUTR MORAT 1Q/IBKD 1HKL WYECKHIA NC
x0TuHey,. M naxkoncy, B3BoA, LUTYRMO-
BUKOB — MNARHASR YAPHAR Cud. 3a
CHAHAQN Y HMX — PEAKTHMEIILIC PaLbI,
CCHOBHOC OPYAIAC Y HHUX PYKOMALWHOA.
3raknil — “acKanpoH rycap neiyynx”.
WNx mobrman 1akTrka noanNeTETh
DADOCM K BPAXECKOMY B3ROy W Nn-
NIOXNTR Aro B [IYKONHIDHUM 60!0 BeCL
3a oaMn Xo4.

B urpy RrmoyaHa noupolHEd 3H-
LMIKJIONHELMA NO BCCM DUOAM BOWCK,
BOOPYHMEHWHN, Marav 1 T. f1. WTak, eCib
wa yeru BuwbOpars. Kcratv, ropoper,
41O BOEeBas CUCTeMa HACTOJRHAr
BapHamMpMapH ULHE 13 iydlunx no So

raTcTRy OPYAUA 1 CHANAHCNPDOBEHHO-
GTH NPUMEHEHA €70 B MIPoBoM Npo-
necce. Jormkcl 8aM CKa3aTe, UTO Tak
OHO W acTh. ipyuaigluHWKK %adca He
JIOXM Kakme mdyar. JioGoro ua pa-
WHX kPYTHIX NAPHER, NNGHRHD BAMMW
RINENEHHHUI U 1 HEAKSY20110rgQ, MOI'YT
C NCrKOCTLIO KOKHYTh. MNoatomy npr-
XOANTESH [IYMA T L 1 HE JIE3Tb Ha POXO0I1.

MTak, uTo Xe HamM MpeacromT?
MNpeacTonT HaM 15 (HIHURHKIX MUCTAN
1 MORE UONUIHUTE AbHLEX. Moo un-
TH CKBO3b MUCCUM HANPAMYKY. 8 MDX-
HO NPOXOAVTHR ReA nojpsig, Noppan —
nonedHen Jid 300posLA. Boiusl B
1AX NOBLALUGIOT CBOM X3PaKTepUCTi=
KW, 3 ALLMKY, NARDHCEHHBIE 110 MECT-
HOU LW, — EUVHCTBEHIHIOC CPCACTEO No-
nonnmMTL apceHan kopatng. Kapto
MUGCAR — MHH OYPOBHEBBIE (7 YPOB-
HCH), MOXAY YPOBHSIMIA MOXHO Nepe-
KAKMATHCA G KNARKMA 1 YLl KE8WILEMIA
1—7. Boobwe. wvntepdeic wrphbl
pecbMa yoofen. Ho mof BAmM CuBEL:
NOCMOIPUIE B OHLKMAX 112 PAcKnaaky
KNAoHUATYpLt, HE noXaneeTe, Beslk Ha-
Wwa urpa — HA APKAJA W XBOCTATON
WHUI ZIH 10K€E NOKOIA LIYXCHL.

Ja, a eeirnaauT-To 3to Kak? Bhi-
rMAOMT BNONHE (apxe He 166 M
Baa 3D). Mpu 3TOM KaXALIA 101HUT
aUMMUPOBAH U MOXET CORen-
HiETh Hones 40 pasnnyHLIX 48K
KEHMK, ANMMALMIO, KOHEYHO,
MOXHO OTKNKIHMUTh. Hi} XaJIKO.

“ Mysblkde B CHAIE CPCACBCKOBbIX
XOPASOB Takxe He Hanparaet. W
GO IRYKAMA BCE B nopagke. Oaut
paa3, oo opema Gos B Hekoel nyc-
ThIHHOW MACTHOCTA, H UIKIHOYAL
Mysblky W yonuwan BETEP
AMEHHO TAKE BEUJW — MBIIDYHK,
B CyYNHOGTW, KW CO308I0T
1eirai e, Owywenina — Kak ot
Wrptl B CONOATWKL R /IANEKIHA
NBTCTRA.

Y1ro cwc? Yethipe ypoBHA
CNOXHOCTL. NPUHEM HA YBTEBPTUM
Wrpdib He toseTylo. Gouop TepsaTe
Hnaumiacb 0NeHb GbICTPO, a chxpa-
HATHCH MORHO TONBEK P BbIXOQE U3
v put B 95-¢ Ok unn 98-¢  [a, ene
HEMPeMeHHD HyxaHd DiectX 6.0 nnm
6.1 {exeny y KOro yXe ccTe). KoHeuwo
¥C CCTb Mrpa No CaTy, JINA TEX e, Ku-
My 15 MUAGCKR 1 CE1W MEND, CCTL e
HEPATOP CAMI IOHHBLIX MUCCIIA.

BOT v NpUXOANT KOMEI HeLUEMY O6-
A0FY, HI} MPLIO HEe PE3NHOBOC N KOC-
KOMY HC NoBe3no. Hanpumep, 3ame-
HATENBHOMY KRACTY. BbINYLLEHHOMY
"Bykoia™ ~ "Neruka 1 Bacnwia Meaxo-
pyy cnacalT fanakruky”. W npyrum
HEKDTOPbIM.

filpogo ewnecne oy

Or pegaxumu. [lporpamedy Magic
Trainer Creator {"Panme”, 1898, No |
€ 35) MOXRU [Ty 7H5b HH LD CaMTC
fip.paguo.ru
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Cpovino 6 nomep!
HOBOCTU U3 TOCCBA3bHALL3OPA PO

8 (eepane 370ro ragd B "MHCTPYKLUMIO © NUPRAKE 3KLMITYE rHLILA JI00M 1 8JILUKMX
PRAWVOCTEHLMA  §HEUEHR M3MEHEHWH. Paclunputul GUIUCE! Y8l UL, KUIUPLIE MOl Y]
WUHIVNL3UEE | b PUANOEISUNIQNIN b aaliasoilax 12, 17 n 180 merpop. a Takxke aobap
nen nopun YKB amanaaoh 76 MU, BOT Tax BurnaguT Talnnua paspew cHidbix nosoc,
IACILHACTI ¥ BUAOR PAGOTH 7106 PA3AMIHKIX XATErOPMIA RAAMNGTAHIAIA.

Karteropunm MowHocTe, BT Nonoca, kly Bug paborts!
1 10 1810,.,1840 cw
I 10 1840...1900 SSB, CW
1 10 1800 2000 AM, SSB CwW
? 5 1820...1840 cw
2 5 1840...1900 558, CwW
2 5 1900...2000 AM. 558, CW
3 5 1830..,1850 cw
3 b 1850...1900 SSB, CwW
3 5 1500...2000 AM SSB. Cw
4 5 1830...1850 Ccw
4 5 1850.. 1900 SSB, CW
4 5 1900 2000 AM SSB, CW
1 200 1BOEA... 1IB100 cw
2 50 18068...18100 Cw
1 200 18100...18110 Undp., Cw
P 50 18100...18110 Lndp.. CW
1 200 18110 18318 SSR, Cw
? 50 18110, 18318 55B, CwW
I 00 24890...24920 cw
2 50 24890,.,24320 Ccw
1 200 24420...24930 Limpp.. CW
2 50 24920 ..24930 Undp.. CW
1 200 24930, 25140 SS8, Cw
2 50 24930 .25140 SSR, Cw
1234 A 76..81 (M) Lndp., CW

MaBHoa ¥YnpaenaeHuwe DCY0apCTBEHHCID HAA30PA 33 CBR3bD B Poccuiickel Mene-
PHUMIK  HEMNPEEMNU B PEIMOHANBHLIE YHPEBIEHMA |UUCHRASBHEBLSOPE HACBMO
(Na 35 Ul 29 pespans 19991, ), B RUTUPUM 1TPOCK T BHEC TA CUOTBE IC T BYIWME N3MENL
My U UCRCIUYIOWYIO “PHCTPYRUUMID © MNOPMAKS PCrMcTRaumm n SKCIayaTaunun motin
TEARCKUY NAAMCKTAHIWA" ¥ PYKOAQCTROAATRON MMM NPY ODORMAOSHWM DAANAIAHNL
HA APARN AKCANYATALMK NNOUTANKGENX PAAMNGTaHL WD . Conz papunninduranaid Poc-
CHH NCAYNUN NG 3TOMY BONpocy W3 loccBA3bHanscpa PO cneoytolues nucbho.

“tpesnaerny Conda PDugiomobu i enei Pocchm
Yechorooy A H.

Mrehoptapyio Bac, §T0 B COOTARTCTRKL ¢ neLusHuman FKPY Pocouws or 27.07.98
(TpoTokon Ne 871} mobMTennckoft & MoOHTERBCKONR CRYTHUKOBON CRYXOEM DESDELUEHO
VCDURBZVBHMIE DEOUADERREX U PREIOYEC L) T800—2000 kly, 18068— 18318 ki u,
24890 - 25140 rly, @ rarxe HOBOR Nonoce 76--81 1Ty,

Nucuion Masroccosat i2a3opa Poccuy o1 25,02 99 Ne 00035 b porsotiansiie yn-
PRONCH R TOCCER3LIALIOEA POCCHE ARPA0ACHLE, COMAGCOBaN G ¢ Bamu. NpasiuTa c-
POAEAORIINAD PAGILMNCHERK NOAAC PAARONACTOT { RpMARraoTen). Fipoiny a0 maftisrann-
CAMM KAHARAN MHOODIMUNOBAT DAMOMAMTANGE 0 RANXOAHMOCTY BHECAHUT ANOR-
HaHW 8 "HRCTRVELINO 0 RORRAKE PEACTLELMI 1 SKCRAYATALHY MOOUTENLCKUX DAAMO-
CTAHLAN".

B. € MNaxuenxxn
Haganux YonpaanaHua
DEAUCINBKTDONWRIX CPBACTR "

N

oy
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“Bcem!”

Hawwv ioonnenHble
COpPEeBHOBaHUSR

B asrycte 310ro roga xypHany "Paguo”
ncnonHuTca 75 net. HakanyMe aToro 3Hame-
HaTenbHOro cobbiTMA B paanoniobutens-
CKOW XWU3HW HALLEN CTPaHbl PeAaKkuna Xyp-
Hana nNposoauT MuHu-TecT. OH NponaeT € 5
0o 9 UTC 15 mas 1999 ropa Ha ananal3ocHax
20 n 40 merpos. O6uwmid Bbi3oB — "Bcem”
(WSEM). K y4acivio B COPEBHOBAHUAX Npu-
rNawarTCca KOPOTKOBONHOBMKW BCEX CTPaH
mupa. Buasl paborel — CW 1 SSB B 3aver
mayT Bce QSQ, 8 TOM uncne U Co CBOVM O-
poaom. KOHTpOnbHbIE HOMEpa COCTOAT K3
RS(T) v aByx Lnbp — PaAUOMOONTENBCKO-
ro craxa. OW cunTaeTca 0T NEPBOW CaMO-
CTOSITENbHOW CBSA3N, NPOBEAEHHOW Ha Niiy-
HOW MAW KOJINEKTUBHON paanocTaHumu. Ko-
MaH/1El KOSINEKTUBHBIX PaauocTaHumn nepe-
DAI0T "BO3pacT” KONNEKTUBHOW PAnUOCTaH-
uuy (4ncno net, npoLuenwee C MOMEHTa ee
nepsoro sbixoaa B adup) C kaxabiM U3 yya-
CTHWKOB B TEYEHME Kax0ro Haca CopesHO-
saHun (5.00—5.59, 6.00—6.59 v 1.4.) MOX-
HO MPOBECTU HA KAaXACM Ananasoxe no Ase
ces3an — oaHy CW m oany SSB. 3a QSO he.-
YUCNAETCSH CTOJILKO OHXOB, K2KOW Paavonio-
BUTENLCKMIA CTAX COAEPXUT KOHTPOSLHBLIA
HOMEP, NPUHATBIA OT KOPPECHOHAEHTA.
MHOXMUTENR B 3TUX COPEBHUBaHWAX HET. 33
CBSI3¥ C KONNEKTUBHOW pasimocTaHumen pe-
nakuum R3R ouku 3a QSO yMHOXaOTCH Ha
NATh, C COTPYAHUKaMU pefakumu (GbislinMn
¥ AENCTBYIOLWLMMK), C HNEHAMIM peakonnerun
Xyprana “Paamo” n pefiCOBETOB “XypHanNos
B XypHane” — Ha Tpu, C aBTopaMn — Ha
aga. CoTpypHuky, HieHLl peaxonnerun n
ynexs peacoseta: U3DA, RZ3AU, UAS3FT,
UA3APD, RU3AX, UA3AF, RV3DA, UAGHZ,
RWA4IB, UAIFA, RK3BJ, UY5SXE, RW3DR. As-
TOpb! XypHanos "Paauo” u "KB xyprana” Oy-
LyT Nepeaasartb NOCNe KOHTPOMNEHOFC HOMEe-
pa 6yksy A. 3aueTHble noarpynnu (00wui, a
Takxke oraensHo g CW, SSB u MIXED):
CTaHUMU C O4HUM ONEPaTopPOM, KONNEKTUB-
HBle paguocTadumm, Habnioaarenu.

Habnwoaatenu A0MKHb NPUHATL ND3bIB-
HO W NepefaHHbiidA 3TOW CTaHUMEIA KOH-
TPONbHBbIN HOMeD. OrpaHnseHna No NoBTOP-
HbIM HADNIOAEHNAM 3HANOrVYHLI OrpaHnye-
HrsM NO NosTopHbIM QSO Ana onepaTopos.

Poccumnckue U MHOCTPaAHHBLIE YY4aCTHUKW
OTY2Th! BbICLINAOT He No3aHee 30 Mman no aa-
pecy: 103045, Mockea, CesnvBepcToB hep.,
10, »ypuan "Paguo”. Ha xcHBepre cnenyer
cnenarb nometky — "HObuneinom tect”. OT-
yeT MOXeT ObiTb NPeACTABNEH U B 3NEK1POH-
How popme (popmaTel — kak 8 RUSSIAN DX
CONTEST). Agpec: kw-ukw@paguo.ru. As-
Topbl kypHanos “Paavo” n "KB xypHana”
[ONXHB HA 06060U1a0LLEM NMCTE YKalaTk XO-
T8 66l OQHY 13 ONYBNVKOBAHHBIX UMW B XYP-
Hasnax "Paguo” un "KB xypHane" ctartel. Bce
YHACTHUKK, NPUCNaswne oTyersl, byayT OT-
MEUYEHbl MNAaMATHEIMUKU aunnomamu A no-
JIY4EHUN UTOroB COPEBHOBAHUA K NAMATHO-
ro AMNIOMa Ha floMallHWuW aapec BMecTe ¢
OTHETOM HAJ0 BLICNATb B CYIEVCKYIO KONne-
rvio SASE (konsepT dopmaTta AS ¢ Hapnn-
CaHHLIM afiPECOM W HAKNEEHHLIMW MOYTO-
BLIMU MapkaMu Ha cymmy | py6. 60 kon.).
MHOCTpaHHbIE YHACTHWKYW BbiChInaloT SAE w1
1 IRC. ABcontoTHbIX nobeamntenen XxoyT na-
MATHbIE CYBEHMPLI. -

rMP ON1s1 Cu-Bu OUANA30HA

Opunin BUHOMPAQOB, r. MockBsa

HecnoxHbii npubop — reTepoauHHbii MHAWKaTop peaoxatca (FT'1P)
— CyL{eCTBEeHHO yrnpOoCTUT HanaxusaHue annaparypbl 1 HacCTpoOnKy
aHTeHHO-uaepHOro TpakTa. 3amMexsus Hacrorolagawviwue ane-
MeHTbl, 3ToT NP MoxHO “neperHarb” Ha moGou moburenncKkuii

Anana3oH.

r'MP npenctasnset cobon LC-re-
HepaTtop C MArkMM Bo3byxaeHuem,
KOTOPLIM  O4EeHb HyBCTBUTENEH
K BHEWHUM Bo3aeuncteuam. Ecnu
noaHecTu kK kartyuwke 'MPa, nanpun-
MEP. KOHTYPHYIO KaTYLUKY, TO PEXUM
reHepartopa namMeHmnrtca. B HacTtHo-
CcT¥, ymMeHblunTca BY HanpaxeHwe
Ha KOHType reHeparopa. Makcu-
ManbHbiYM “oTcoc” 3Heprun npo-
n3onger npu cosnajgeHnn ero Hac-
TOTbl C PE30HAHCHOW 4acToTOn nc-
cregyemoro konedbatenbHOro KoH-
Typa. Perncrpupys TemMm nim MHbIM
cnocoBom n3MeHeHne pexnma re-
nepaitopa 'MPa, onpenenaldT pe-
30HaAHCHYH) HAaCTOTY KOHTypa, aH-
TEHHbI, GUAEepPHOU NUHNN N T. A.

Cxema yCTpoucTBa nokasaHa Ha
pwvc. 1. OHo coctout n3d LC-renepa-
topa (VT1, L1,C1—C3, R1), netek-
topa (VDI1, C4, R2), ycunntens no-
ctoaHHoro toka (VT2, R4} v cTpe-
nouHoro nugunkaiopa PA L.

MevyaTHas nnarta nokasaHa Ha

! —'—_‘Nﬁ . +
- LI';_U,l}Z Mx R3 Lok 68
vt
KOOI (:\, ] -
! L N (3 430
( r‘/_— R =T vz
?—5"" 25| ' KTHOLE
T o1 195 .

L5 430 KZ 70«

Puc. 1
. 2
¥
)
~N
x \( N
[ l
=
Y
Puc. 2 et JE —

puc. 2. Ee narotaBnusarT n3 ABy-
CTOPOHHEro donLruposaHHOro
CTEeKNoTeKcronnTa TONULMHON
1,5 mm. Pornbry CO CTOPOHLI gerta-
nem uCcNoNbL3YIKT NUUlL B Kadectae
obwero npeopoga: 8 mecrax npony-
CcKa NpoBOAHUKOB 8 HEW BbITPABNE-
Hbl KPYXKW AamMeTpoM 2...2,5 MM,
a mecTa NoUKIoHEeHU K HE BbiBO-

NnoB 3NEMEHTOB NokKa3aHbl 3a4ep-
HEeHHbIMU KBaapatamu.

Katywka L1 npepncrasnsietr CO-
6011 4HEeTLIPEXBUTKOBYIO NAOCKYIO
paMky, YNOXEHHYIO Ha nnaty co
cTopoHbl paevanen. OHa MOXeET
ObiTh NpUKAEEHa, NpuwnTa U T. N.
MNposoa — npakTuyeckn nwbon,
BaAXHO NUlb, 4TOGL! €ro BHewWwHWN
anamerp (No nsonaummn) 6bin B Npe-
nenax 0,6...0,75 mm. OrBog, — OT
nepBoro BnTka.

Peauctopsbl R1, R3, R4 moryr
6uiTb MNT-0,125, R2 — CMn3-38a.
Konperncatop C1 — KMNK-MH, C2 —
KO vnu KT, C3-C5 — KM-6. B kaue-
cree PA1 MOXHO NpUMEHUTb NO-
601 CTPEenoHHbin MUKpOoamnep-
metp Ha 100...500 mkA.

Hanaxusarine reHeparopa CcBO-
ANICA K YCTaHOBNEHUIO AVMana3oHa
pabounx YacToT B npegenax 25...30
Mly nonbopom KonpeHcatopa C2.
KoHTponupoBaTtb 4acTtoTy reHepu-
PYyeMoro cwiHana MOXHO 4acToTo-
MepPOM (MECTO NOAKIOHEeHUs: — OT-
BOA KaTywku L1) nnn no Tabno MHO-
rocetoqHon Cun-bu pagunocranumn,
aHTEHHY KOTOPON HYXHO pacnono-
XUTb PAOOM C reHepaTopoMm.

Mpuw oOTCyTCTBUN Kaknx-nmndo
BHEWHNX BO3NENCTBUA PE3NCTO-
pom R2 cTtpenky PA1 ycTtaHasnvea-
10T MONMTYU Ha BCKO wkKany. Iamepe-
HUe NpoBoAAT Tak: karywky N'MPa
cOHAMXKADT C HYXHbIM 3/IEMEHTOM
aHTEHHOU cucTembl — BWOparto-
pOM, NPOTUBOBECOM, AUPEKTO-
pOM — M HaxOLAT Takoe Nnonoxe-
Hue poTtopa konpeHcatopa C1,
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NpyY KOTOPOM noka3aHua PA1 mu-
HUManbHbL. Teénepb OCTAaeTCA BbIAIC-
HUTb, KAKoW YyactoTe 3TOT MUHUMYM
cootBeTcrayer. lpowe Bcero 3710
caenarb C NOMOLLBbIO MHOIMOCETO4-
HOW NOPTATMBHON PaNNOCTaHUMN.
MNepeBeneHHan B PexXnm CKaHUpo-
BaHVsl, OHa NPOCTO “OCTAaHOBWUTCA"
Ha ero {acrore. m



TPAHCUBEP “CONTEST”

Bnagnmup PYBLOB (UN7BV), r. Acrana, Kazaxcrax

C konnextopa rpanancropa VT14 yepea
perynarop rpoMKOCTV — NEPEMEHHbIN pe-
auctop R74 — curHan 34 nogaH Ha Bxopf,
ycunutens MouiHocTy 34, cobpaHHOro Ha
Mukpocxeme DA1. B pexunme npuema pe-
ancTtop R77 3aMKHYT KOHTakTamu pene
K17.1 {(cm. puc. 1), Bnarogaps 4emy kodd-
GUUMEHT YyCUNEHMA KacKana MakCuManeH.
Npwn nepexone B pexum nepenaqv KOHTak-
Thl pene pasmuikalTcs u peaunctop R77
BK/HOYEETCS B LieNb 3MUTTepa TPaH3nCTo-
pa BbIXOAHOM 0 Kackaaa MnKpocxeme!. B pe-
3ynerate KO3pPUUMEHT YCUNeHvst yMeHb-
waetcn. Tpebyemoe ycuneHwe 8 pexvme
RX ycraHasnmeaiot nogbopom pesncropa
R78, B pexume TX — peauctopa R77.

Hepe3 eouisoa 35 Ha BX0OA4 ycunnutens
MOULJHOCTU nNopaeTcs HanpsaxeHwe 34
¢ renerpacdHoro Kno4a ans camonpocny-
LWWBAHUA (€ro rpPOMKOCTb PErYNNPYIOT ne-
pemMeHHbIM pe3uctopom R204, noxkasaH-
HbiM Ha puc. 1). C BbIX0Aa yeunuTens (8bi-
sopn 38) curHan 34 nocrynaet nmbo Ha Te-
nedoHbl, NMBO oaHOBPEMEHHO Ha Tene-
¢oHbl 1 ronoexky rpomkorosoputens BA1
(B 3@aBUCUMOCTK OT NONOXEHUSA NEPEKNO-
varens SB3), a rakxke Ha y3en APY (yepea
solkodarens SB9) u cucrtemy aHtn-VOX
(pyc. 9, BuiBoA 60). Harpy3ouHbin pe3nc-
Top R81 npeportepaulaeT BbiXOA MUKPO-
CXEMb! U3 CTPOA NP OAHOBPEMEHHOM OT-
KIOYEHUN TONOBKW FPOMKOTOBOPWTENS
v 1enedOoHOB B MOMEKT NOSABNEHWUS CUMHA-
na 60nbLIOro ypoBsHS Ha BXo4e.

B pexunme nepenaqv curHan 34 ot Muk-
podoHa BM1 (puc. 10) vepes apoccens
L17 wnkonpexcartop C191 nocrynaer Ha pe-
auctop R148, a Cc ero gBuxka — Ha HEUH-
gepTvpyownii exog OY DA2. [poccenb
NPenoTepaLaeT NpocayrBaHe BLICOKOYa-
CTOTHLIX HABOOOK HAa ero Bxo4. Yepes KOH-
TaKThl K16.1 yCcuneHHbIt CUrHan nopaeTtca
Ha BanaHCHbIN cMmecuTens (¢ sbiBoaa 80 Ha
31), a Takke Ha YCTPOWCTBO rONOCOBOrO
ynpasnerns VOX (C BbiBOAa 79 Ha BbIBOA,
58), cxema KOTOpOro noxkasana Ha puc. 9.

B GanaHcHOM cmecuTtene (CcMm. puc. 5,
VD26—VD30) Hecyii a8 yacToTa NofaBN|-
ercs, BbiAENEHHbIN KOHTYpom L13C114
DSB curHan ycunusaetcs kackagom Ha
Tpan3ucrope VT 13. dunbTp OCHOBHOM ce-
nekuvu (cMm. puc. 6) BoigenseTt ogHy 60ko-
BYKO NONOCY W NOJABNKET OCTATOK HECy-
wewn. bonee yoanenubie oT MY nobouHbIS
nNpoayKThi NpeocbpasoBaHus NoaasNaloTCs
koHTypom L11C106. ChopmuposaHHbiin
OHOMONOCHLIA CUrHAN YCUWNMBAETCH Kac-
Kagom Ha tpaHauctope VI11 n c ero cro-
Ka nogaeTcs Ha OBOWHOW mocTtoBown Ha-
naHcHouin  cMmecurene (VD18—VD21,
VD22—VD25). B paccmarpuBaemoMm pe-
xume OH paboTaeT Tak xe, Kak U B pexume
RX, ogHako HanpasneHue npoxoXaeHua
curHana obparHoe. CHuMaemblit ¢ BbIBO-
na 26 curHan ycunueaertcs TpaH3ucTopom
VT7 (cM. puc. 4) n otdhunLTPOBLIBAETCH
KoHTypom L8CB3.

Aanee curnan paboyen vacToT (B 3a-
BUCUMOCTU OT BLIGPAHHOro € NOMOLULIO
nepekniovarens SA1 auanasoHa) uepes
koHaeHcatop C57 v BuiBoAg 8 NopgaeTca Ha

fMpogonxexwne. Hayano cm. 8
“Paguo”, 1999, Ne3

BXOLO YCUIUTENA MOWHOCTU Nepeaaryvka
(cMm. prnc. 3). OH cocToOnT 13 Tpex kacka-
OOB: NpensapurenbHOro  ycunurens
(VT17), BLIXOOHOrO KACKOLQHONO ycunure-
na (VT 19, VT20) v cornacyiowerc nx apyr
C APYyromM 3MUTTEpPHOrc nostTopurens
(VT18). KackopHbin BbIXOAHOW Kackapn,
MMEET, KaK U3BECTHO, BbICOKOE BbIXOAHOE
CONPOTUBAEHUE, KOTOPOE B8 O3HHOM Cny-
yae ACNONHWTENbLHO NOBLILAETCH TPaHC-
dopmatopom T6. Takoe cxemHoe pewe-
HUE NO3BONUNO NPUMEHUTb B BbIXOAHOM
N-kontype KMNE (C158, C159) orHocK-
TENbHO HebOoNLWOW emMKOoCTW, NONY4YUTb
6onee BLICOKYIO CNEKTPANbLHYID YUCTOTY
CUrHana Ha BbiXOOe, a8 TaKXKe MEHbLUYIO
KPUTUYHOCTL COEAMHUTESNbHBLIX NPOBCAOE
HA3BaHHOIO KOHTYPA K WX ONVHE.

Curnan PY c obmotkn |l tpancdopma-
Topa T6 yepes BoiBOAL! 50, 7 (CM. puc. 4),
koHpeHcarop C56, kontakint pene K11.1,
BoiBOAbI 6, 51 (cM. pnc.3) nocTynaer Ha
M-korTYp L16C158—C166, a c Hero — ve-
pes 8biBog 52, KCB-meTtp (cMm. puc. 2, Bbli-
Boabt 41, 40) v rHe3pno XW1 (cm. puc. 1) —
B @HTEHHY.

MpumereHHblh KCB-meTp (cMm. puc. 2)
NO3BONSIET KOHTPONUPOBATEL pexum pabo-
Tbl ¢uaepa, a TaKke OLEHUBATbL BLIXOA-
HYIO MOLLHOCTL TP2HCUBEPA MO HANPRIXe-
HUIO NPAMOUN BOSIHbE. Er0 MOXHO MCNOSb-

30Ba1b C MOLLHOCTLIO Nnepepgatynka or 10
o 200 BT, npy 3TOM NOTEPU 3HEPIUWN
B HeM He npessiwatoT 1 %. BaxHoe nocto-
MHCTBO Takoro namepurens KCB — ogun-
HaKoBas Y4yBCTBMTENBHOCTL Ha BCcex KB
AnanasoHax.

B KCB-merpe co3pgaercs ynpasnaio-
uiee HanpsXxeHue, cnyxawee s 3auunTb!
ycunurtenss MOoujHOCTU nepegardvka npw
Buicokom KCB 8 ¢dwmaepe aHTeHHbl. 3JTO
HanpsXxeHue cHUMaeTcs ¢ peanctopa R86
W yepes BbiBOaLl 43, 45 nopaercy Ha Bazy
perynumpyouiero tpadaucropa VI16 (cm.
puc. 3). Npn BLICOKOM HanpaXxeHwun ob-
parHom BonHbl ctabunutpor VD33 v TpaH-
aucTtop VT 16 oTkpbiBaoTcs, HanpsixeHne
Ha2 KONNEKTOpEe NOCNEAHEro 1 ranbBaHn-
4YEeCKU CBA3AHHOM C HMM BTOPOM 3aTBOpe
nonesoro Tpandncropa VI17 napaert n Ko-
3ODPNUNEHT YCUNEHNS YCUNUTENR MOLLIHO-
CTW YMEHbLUAETCH NPAaKTUHECKU 00 HyNns.

MNpuHunnuansHas cxema M4 nlobpa-
xeHa Ha puc. 11. CobcTeeHHO reHeparop
BbINONHEH Ha TpaHaucTope VT 1. Napame-
Tpuyeckuin ctabnnnsartop HanpsXxXeHna
VD2R9 n asnemeHThHl pa3saszkn C22, R1,
C24, C242 npenoTepawainT npocavvBa-
HUe PY HanpaxeHna 8 uenn nuTaHua
n obecneunsaroT NOBbILLEHHYI cTabunb-
HOCTb NapameTpoB BbIXOAHOrO CurHana
npy Hebonbwunx konebaHnax NUTaIoLWEro
HanpsaxeHwsa, BO3NNMKAKWLWNWX NpW nepe-
XOAHbLIX  nNpoueccax (nepexkmoyeHue
C npuema Ha nepeaasy, n HaoboporT). Pe-
3uctop R4 ynyuiwiaer passsizky reHeparto-
pa ¢ NocnenyuMm Kackaaom.,

Ha TpaHaucrope VT2 cobpaH wnpoko-
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nonocHbin ycunurens PY. Manas npo-
X0QHas eMKOCTb 3aTBOPHOWN UENU U Bbi-
COKOE BXOAHOE CONpOoTuBNEHne kackana
cnNocobBCTBYIOT XOPOLUEN Pa3BR3KE reHe-
paropa oT gpyrnux kackanos. B ananaso-
Hax 1,8; 14 n 21 MI'y ycunutens M Ha-
TPYXEH 3NNMUNTUHECKUM PUNLTPOM HUX-
HUX  4acToOT  cegbMoOrc  nopsaka
L5—L7C37—C43 ¢ nonocon nponycka-
Hus 11.3...18,8 MI'y, B ocTanbHbix — aHa-
NOrnyHbiM GunbTpom L2—L4C30—C36
C nonocown nponyckaHus 7...10,5 M.
OuNeTpbl NEPEKIYAIDTCH OAHOBPEMEHHO
CO CMEHOW Orana3oHoB nNepexnodarenem
SA1. Bce napaauriibie COcCTasnsiioime
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curHana nogasnawTcn bonee 4em Ha
35 nb. C sbixonoe GUNETPOB curHan no-
cTynaeTr Ha BXOf ycunurena-yasoutens
Ha Tpan3ucrtopax VT3, VT4,

MNepexntoyeHne pexnmos PaboTb! 3To-
ro Kackana OCylecTBNAeTcs KOHTaKkTamu
pere K9.1, ynpasnsemoro 6nokoM KOM-
mMyTauum (puc. 12). B ananasonax 1.8
u 18 My kackan paboTaer kaK ycwan-
Tenb, B OCTanbHbLIX — KaK yABOUTENb.
MNpu nepexone 8 pexvim yCUNeHus Kon-
nexTop VT3 oTikioyaerca, a TpaH3ucTop
VT4 nepesoautcsl B8 PeXum NUHENHOro
ycuneHnus (knacc A) bnaropaps nogade
8 6a30Byl0 uenb [OMNOAHUTENLHOro Ha-
NPSKEHNS MONOXUTENLHON NONSIPHOCTH
n3-3a noaxnoyveHna pesuctopa R19 na-
pannensHo R18. B pexvme yasoermna Ha-
CTOTbl CUrHan ¢ BXOgHOro TpaHcdopma-
Topa T1 B npotueodase nocrynaer Ha 6a-
3wl 060UX TPaH3NCTOPOB. VIX KONNekTopbl
npy 9TOM COEAVHEHbl APYr C OpYroMm
¥ HarpyXeHbl BXOOHOW OOMOTKOW TPaHC-
dopmatopa T2. BeixogHo# curHan rma
CHMMAaETCs C MONOBWUHbLI BTOPWUYHOW 00-
MoTkn T2, a kabenbHblid yecunutenb pas-
8R3KN C LMPPOBOIMA WKANOW HA TPAH3WUC-
Topax VT5 n VT6 noaxnioyeH ko Bcen 0b6-
moTke. KoadpduumeHt ycrneHua 3T0ro
kackaga 8 nonoce yactoT 100 «fu...50
MIy — okono 10. C umdpoBsoM WKanoi oH
coeaviHeH OTPE3KOM KOakCUanbHOro Ka-
6ens PK-75. Peaunctop R29 ycraHosnex
8 umdpoBoi Wkane (Ha KOAKCUANBHOM
pasbeme).

MNpumeneHue Takoro ycunurens Hapa-
Ay C Mepamu, NpUHATbIMA B undposomn
wKane ¢ uenbio moaepHwsaunn, No3sO-
AWMU OTOOBUKYTbL BEPXHUIA Npenen n3me-
pervs yacToThl go 33 Ml srounTent-
HO, B YeM BO3HMKNA HEOBXOOMMOCTL NpU
pabote B gvwanasoxax 14 n 21 Mlu npn
BbIGPaHHON CxemMe NOCTPOeHua TpaHCu-
Bepa.

Cucrema pacCTpPOUKM COOEPXWT Ba-
pukan VD1, peauctopul R7, R8 1 koHaeH-
catoput C16, C18 n C19. Bxnovaiot ee
kHonkown SB1 (cMm. puc. 1), a HacToTy ns-
MEHSIOT NepemMeHHbIM peauctopom R203.
Tpebyemas creneHb PacTaxku noaaep-
XNBaeTCR asromMartnyecku C NOMOLLbIO
pene K5, ynpasnaemoro nepekniosate-
nem guanasosoB B 610Ke koMmyTauumu
(puc. 12). Unrepsanbl 4acTor konebaHun,
goipabarbiBaembix M1 8 pasHbix Anana-
30Hax, YKasaHbl B 1abn. 1.

C nomowpbio O6noka KommyTauuu
(pyc. 12) ocywecTensercs nepeknioye-
Hue amanasonos 8 MMM (pene K1—K4, K6,
K8, K10), nepexnioienue katywsku L1 ans
NONY4eHNs COOTBETCTBYIOWEN PACTHXKA
B pa3nuuHbix ananaloHax (KS), namene-
HUe pexuma paboTtbl ycunutens-yasov-
tens (K9) B ML, kommyTaums Keapuesbix
pe3oHaTopos LN8 NOfy4yeHUA paboyei
60KOBOM Monochbl 8 Avanasonax 14 n 21
MIL 8 ONOPHOM KBapLLesOM retepoante
(cm. puc. 7, K7), ¢popmuposarve ynpas-
nAlWero curkana norundeckoro 0, wnc-
NONL3YEMOro NPW nepexkmoveHnn und-
POBO# LLIKanbi C UENbIO 3anncu B CHETHNKN
pPa3nU4HBLIX SNUCEN.

NpuHuVNUanbHas cxema cucrem ro-
nocosoro ynpasnenuns VOX n aHtn-VOX
nokazaHa Ha pwc. 9. BxogHon cursan
¢ BbiBoAa 79 MUKPODOHHOTO YCUAUTENA
qepes BbiBoA 58 1 NOACTPOEYHLIA PE3UC-
Top R118 (VM perynupyior 4yecTBnTenb-
HOCTb cuctembl VOX) nocTynaeT Ha BXxoA
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ycunutenst 34, BbiNONHEHKOro Ha TPaH3un-
ctope VT23. Ha gnopax VD36, VD37 co-
L135 01 1K ”’ff—\"?” 67 6paH BeINPAMUTENL CUrHaNa, Ha TPaH3uc-
2153 L — Topax VT22, VT21 — 3neKTPOHHbLIA KRN,
g 2010/'( I VIZ6 | rw ur B KOANEKTOPHYIO uensb VT21 BKNIOYEHO KO-
X 0197 H3025 maHgHoe pene K15. Curnan aHtm-VOX
S 75\ (\ ) ¢ suIxoga yeunurena 34 (Bbigog 58) vepes
s [T L £zo1 .30 koHaeHcatop C240 (cM. puc. 1) nopaercs
;—,::, T a7 Ha exof, (ebiBoA 60) ycunutena 34, sbi-
S R156 Al g4 TONHEHHOrO Ha Tpawauctope VT24. Bui-
1 8z }'] 757 — npaMmneHHoe auwopamu VD38, VD39 wa-
—.E-fgﬁ 75 W7 66 npsxexne sepes aenutens R120R119 no-
g5 crynaet Ha 6a3y TpaHanctTopa VT122. B pe-
L1598 R155 + L7200 XMME NpuemMa HWKHWN (No Cxeme) BuiIBoA,

0.30 120K 00 1 10014
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korpencartopa C177 coepnHeH KOHTaKTa-
mu pene K15.1 ¢ obuwmm npoBOoaOM yCT-

KNoYaeTcsa, 4To cnocobcTesyer UCKNYe-
HUIO apebesra koHtakToB pene K15 npu
Hann4Yuu BAN3KKUX NO BENWMYMHE YyNpasnsa-
OUMX CUrHanose Ha exoaax oboux cucrem
(VOX n aHtn-VOX).

Ha puc. 13 nsobpaxeHs npuHUWnu-
aNnbHble cxembl cuctembt APY, S-metpa
n nameputens mouwHocty (UM). Curnan
C Bbixoaa ycunutens 34 (ebison 58) uepes
Beikmoudarens APY SA13 (cm. puc. 1) no-
NaeTCK Ha BXopg, (8bIBOL, 68) suinpaMuTens
APY, cobpaHHoro Ha gnogax VD41, VD42
NnoO CXeMe yaBoeHWs HanpsixeHus. Bpems
3aaepxku cpabarsisaHna APY onpenens-
eTcs eMKoCcTbio koHaeHcatopa C135 n co-
npotusnenvemMm pesuctopa R134. Bui-
NpAMNEHHOE HanpsxeHve 4Yepes pes3vuc-
Top R132 noctynaer Ha Bxo4 ycunurens
NOCTORHHOIO TOkA Ha TpaH3aucTope VT26.
B ero aMUTTEpHYIO Lienb BKAIDYEH MUKPO-
amnepmeTp PA1, pesucrop-wyHT R135,
6noknposoSHLIN KoHpeHcatop C183 u au-
on VD40, pacwupsaiowuia npepenst uame-
peHus 3a cYeT NoNy4aloWerocs HeJIMHen-
HOI0 Y4aCTKa B KOHLE WKanb! (370 Heobxo-
AMMO ONS KOHTPONA curkanos 60NbLIOIro
yposHa). Ha tpaH3ucrope VT25 cobpaH
uaMmepuTenb BbIXOAHOW MOUHOCTU TpaH-
cueepa. K ero 6aze nogsoontCca curkan,
CHMMaembin ¢ sbieoaa 44 KCB-meTpa (cMm.
puc. 2). Mpn ycTaHoBKe nepexno4arens
SAZ B BepxHee (N0 cxeme) nonoxeHue
npubop PA1 nHouWuupyeT BeNnuuYnny Ha-
npsxeHna obpaTtHOW BONHbI. Pe3ncTopbi
R136—R138 ucnonbaylotcs B cucteme

JImnxisl  VIZ9 KIJIZb poiicTea. Mpw nepesofe TPaHCUBEPA  PaCCTPORKY.
Puc. 14 B PEXNM Nepegayn aToT KOKHLEHCATop OT- CxemMa OnopHOro Keapuesoro retepo-
CW Ky wCropocme [ 0 LI 2037 rez ww VIz7 K1Z0IA
R140 150K g ‘, T
AI33 62K &~ ¥ls|rr dslrr 7035
— Afy iy Uyt y&!m e, A1
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i | oz ¢ ez I
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01 KIT6JES . syl AT T~ R 7
o KITETHe [ R141 REp a3 DS G189 == AIS7 100K g == S
53 Kirgaar Ll 100 x 2z00 2200 [ T6 7
Puc. 15
AuHa nokaszaHa Ha pwc. 7. CobpaH CH Ha
[Awnana3son, Yacrora reneparopa, Yacrora Ha Bbixope NpumeyvaHue :gg:gg:g:.pse egsgaggeséiﬁi: :A(;(:TC;:T?
My My rna, mry mMu pene K7.1 BKNioYaeTcs OOMH U3 K8ap-
29 915..9,5 18,3...19 C yasoeHwueMm uesuix pesoHatopos ZQ10, ZQ11. B pe-
28.5 89 ..915 17.8...18,3 - 3ynbrarte 8 AgnanasoHax 14 v 21 MMy rexe-
28 865.89 173178 _n patop BbipabarbiBaer CUHyCcOWganbHble
o o= 1A - koneBaHua Yacroton 10,703, a B ocTans-
24 7.095...7,145 14,19...14 29 -"— HbiX — 10,7 ML, B KOMNEKTOPHYIO Lenb
21 15,85...16,075 317..3215 — TpaH3nctopa Bkn4eH koHTyp L18C207.
18 73.74 73..74 bes yaBOEHus BbiXOOHOW cUrHan ¢ katywku ceasu L19
14 12,35...12,525 24.7...25,05 C yaBoBHUEM uepes BbiBOA 88 nocTynaeT Ha exon (Bbi-
10 10,4...10,425 20.8...20,85 - - Bon, 24) OGanaHcHOro  cmecurens
7 8.85...8,9 17.7..17.8 g VD26—VD30 (puc. 5).
35 7'1 '., 2'5 14'2 14'5 - Ha puc. 14 nacbpaxeHa npuHuMnuans-
: — Ll — Has cxema tenerpadHOro KBapuesoro re-
1. 8 12,5312,63 12,5312J63 683 YABOEHKNA TEPOANHA, CospaHHOFO Ha NoNeBoM TpPaH-

3ucrtope VT28. Peaonartop ZQ9 Ha yacro-
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Ty 10,701 MI'y BrxtO4EH MEXay 3aTBO-
poM n obwum NPoOBOAOM Nnocnenosa-
TENLHO C NOACTPOEHHLIM KOHOEHCaTo-
pom C196. Mocnenkui npeHasHayeH
AN YCTAHOBKW 4acToThl TenerpadpHoro
retTepoanHa Ha cepeavHy NoNochL NPo-
NyckaHust KBapuesoro GuNbTpa OCHOB-
HoW cenekuwn. KoHpeHcaropom C201
noabupaloT rnybuHy CBA3n rexeparo-
pa C NocnefyloumM KackanoMm, Heob-
XOOMMYIO fina nonyqenuns Tpebyemon
MOLLIHOCTW nepeaarsmka B Tenerpad-
HOM pexvMe.

Ha TtpaHaucTtope VT29 suinonHeH
9NEeKTPOHHLIN KNOY. KoHAaeHcarTopbt
C199 u C200 crnaxwusaioT (GpOHTHI
1 cnagbl tenerpadHbix Nocuinok. basa
TpaHaucTopa (swiBog 85) coepuHeHa
C BbIXOOOM (BbIBOG, 74) 3NE€KTPOHHOIO
kmoua (puc. 15). Boisog 84 (puc. 14)
UCNONL3YETCA ANA BKIKOHEHNA FreHepa-
TOpa B pPexXuMe HacCTPOWKW, a Takxe
ONst MaHUNYRSIUMKW FEHEePATOPOM Npw
pabore py4HbiM KnuoM SAS (cm
pvc. 1).

INEKTPOHHLIA TenerpadHbIii KNtoY
(pyc. 15) BbINONHEH NO CTaBLIEen yXe
KNAacCUYECKOM CxeMe Ha MUKPOCXemMax
KMON DD1—DD3 wu T1paH3ucrope
VT27. Ha mukpocxeme DD1 cobpaH yn-
PaBNSIEMbIA  FEeHEeparTop WMMyNLCoB
C peErynmpyemMoin 4actoToun cnenosanns
(R140 — perynsitop CKOpOCTH repepa-
yn), Ha Tpurrepax DD2.1 n DD2.2 —
¢$opMMposaTeNn COOTBETCTBEHHO TO-
yek v Tupe, Ha anemeHte DD3.1 — ycT-
povucTeBo cnoxewus, Ha DD3.2—
DD3.4 — reHepatop cwurHana 34,
Ha VT7 — SMUTTEPHbIN NOBTOPUTEND.

PaboraeT ko4 cneayroimm obpa-
30M. Mpyn HEenTpanbHOM NONOXEHWW
maHunynatopa SA3 Ha HuwXHWIA (NO
cxeme) sxon anementa DD1.2 (BuiBOA
6) v sepxuunin DD1.3 (BoiBOg 8) wepes
peanctop R141 nopaHO HanpsXesue
C YPOBHEM normn4eckon 1, NnoaTomy re-
Heparop 3aTtopMoXeH (Ha B8xoAae
C tpurrepa DD2.1 — yposenb noruse-
ckoro 0). U3-3a Hanu4un Ha exone R
Tpurrepa DD2.2 yposHa noruyeckon 1
HanpsaXeHWe Ha €ro YHBEPCHOM BbiXO-
Ae (ebiBOA 12) MmeeT Takon Xe ypo-
seHb. Mpu nepesoge MaHunNynsatTopa
8 nesoe (No cxeme) nonoxenue (“Tou-
Kn'") yKa3aHHbi€ BbllLe BXOAKL! 3NEeMeH-
tos DD1.2, DD1.3 coeamHstoTca € 06-
LM NMPOBOAOM (3TO 3KBUBANEHTHO
nopgaye nornyeckoro 0), renepartop
BO36YXDAETCH, U Ero UMNYNLCI NOCTY-
nawotr Ha sBxon C rpurrepa DD2 1.
ChopMupoBaHHbiE NocnegHum “Tou-
kn" yepe3 anemerT DD3.1 nocTynaiot
Ha 6asy TpaHauctopa VI27, a ¢ ero
amuTTepa — Ha Hazy KN4EeBoro TpaH-
auctopa VT29 tenerpacdHOro retepo-
AuvHa (puc. 14). OaHOBPEMEHHO “TOuY-
Kun" NOCTYNaloT Ha Bxoa (Bbisoa 8) ane-
meHTa DD3.3, paspewas temM CamMbiM
paboty renepartopa 34. Tpurrep DD2.2
8 3TO BpPEMSA yaepXwsaeTcs B MCX0Q-
HOM COCTOSIHUU YPOBHEM NOrrMYeCKoi
1, nonaHHbIM Ha ero sxoa R yepes pe-
ancrop R147. Inement DD3.1 o6ecne-
yusaer nepeaady “"ToYkU” HOPMasIbHOW
ANMTENLHOCTU Oaxe Npu Kparkospe-
MEHHOM COEAWHEeHUW COOTBETCTBYIO-
WMX KOHTAKTOB MakunynaTopa

(Mpogornxenne chenyer )

KOHBEPTEP AJ191 Cn-bwn
PAANOCTAHUUN

HUrops HEYAEB, r. Kypck

Mpocroii koHBepTep, 0 KOTOPOM PacCKa3biBaeTCA B 3TOM CTarse, NO3BONUT
Bnagensyy Cu-Bu paguocTanuyuy npuobLiMTLCH K MUPY Nnoburensckomn
CBSi3Y, a Ha BOCYre NOCAyWarb U BeL{aTesnibHble paanoCcTaHyui.

Ecom y Bac AM/YM paavocraHuug,
TO KOHBEPTEP NO3BONUT NPUHUMATL Nepe-
fayn paguosewjarensholx cranumn KB
n gaxe CB gnana3sona, nocnywars My3bi-
Ky, y3HaTb HOBOCTU. A eCNn paguocTasuma
c SSB. 1o moxHo BygeTt v noHabnwaatk 3a
paboton pagpuonioburenen 8 gnanasoHax
160, 80, 40, 20 M, nocnywarb “kKpyribm
cron”, yaHarte paauontobutensckne HoBo-
ctn. OcobeHHo Takon koHsepTtep Byper
yvoobeH B asTomobune, rae BO3MOXHOCTH
YCTAaHOBKY OOMNONAHWTENLHOW paguoanna-
paTypbl OrpaHUYeHbI.

Cxema KkoHBepTepa noka3aHa Ha
pvc. 1. OCHOBHbIE ero y3fbl: CMecuTens
Ha Mukpocxeme DAT; retepoAvH C KBap-
ueson crabnmaaumen HactToThl Ha TPaH-
auctope VT1; cornacyiouyin kackag Ha
TpaHauctope VT2. Tak kak KOHBepTep
NiaHMpPoBanoCL UCMNonNb30BaTb COBMECT-
HO C TpaHcusepoMm “Dragon SS-485", ko-
TOpLIt UMeeT TpakT npuema SSB curHa-
NoB, TO AN YCTOW4MBOro Npuema Takux
CUrHanos reTepoAiH KOHBEPTEPa [ONXEH
obnapartb BbLICOKONW CTAabUNBHOCTLIO Yac-
TOTbl, T. €. BbITb KBapLOBaHHLIM. [nana-
30H paboynx 4aCTOT TAKOro TpaHcusepa
— ot 25,16 po 29, 66 My (nonoca — 4,5
MIu), noaTomy 6bin UCNONL3OBAH NrETepPo-
JVH C 4eThLIPpbM# HOMUHaNaMu reHepupye-
MbiX 4acToT, BbibMpaeMbix nepeksoyare-
nem SA1.2. C uensio ynpoueHUa KOHCT-
pYyKUMU W HAcTPOMKu Obinn NPUMEHEHDI
KBapLEBbIE pe3cHaTopbl, paboTalowuve Ha
NnepBoWn rapMoHuKe (T. €. C YactoTaMn He
6onee 30 Mlu) v ¢ “kpyrnbiMn” HOMUHA-
naMu ana Toro, 4Tobbl yNnpocTUTe CONOC-
TaBNeHWe NOKa3aHWn TpaHcuseepa c 4ac-
TOTaMN NPUHUMAEMLIX curHanos. [1oaTo-
My Obinn BuIOpaHbi kBapLEBLIE pe30HaTOo-
pbi HA 10, 15, 20 n 30 MlNu, xOTH Ny4wnm
sapuaHToM 6biNo Obl YCTEAHOBUTL KBapLEe-
Bble Pe3oHaTopsl Ha YactoTy sbie 30
MY, HO NPW 3TOM NPULWNOCL Bbl YCNOX-
HUTb reTepPOOVH.

MNcnonb3oBaHve yKa3aHHbIX PE30HATO-
pPOB NO3BONWANG MNONYYUTL YeTuIPe nogava-
nasoHa MpPYHUMaEeMbIX 4acTOT: C reTepo-
anHom 10 My, — 15,16...19,66 Mlu; c re-
TepoguHom 15 My, — 10,16...14,66 Miy,
c retepogmyom 20 My, — 5,16...9,66 Mly;
c retepoanHom 30 My — 0, 34...4,84 Mfu.
3Has 4acToTy retepoguHa, MOXHO onpe-
0enUTb YacToTy, HA KOTOPYIO HYXHO HaCT-
pouTL TpaHcmeep, STOOL! NMPUHUMATD HyX-
Hbi curdan 8 KB gnanasone. Takum obpa-
30M, KOHBEPTEPR COBMECTHO C yKa3aHHbLIM
TPAaHCMBEPOM MO3BONAIOT MNEPEKPLITL
npakTuyeckun seck ananasoH CB n KB.

Adpyrne MHOroceTtouyHsblie TPaHCWUBEPD!
UMEIT HECKONLKO MHOM ANana3oH 4acTor,
W NO3TOMY PE3YNbLTUPYIOWWI ananasoH
OyneT otnuyaTeCs OT ykasaHHoro. Kpome
TOro, ecnu TPpaHcusep He UMEeeT TpakKTa
SSB, 10 6yger BO3MOXEH NPUEM TONLKO
craHuuin ¢ AM, T. e. pagrosewiarenbHbiX,

a cneposaTensHo, reTepoaviH MOXHO cae-
nate 6e3 keapuesoi#t crabwnusauvn,
Ha LC-koHTypax.

B BbIKIIOYEHHOM COCTORHWN BXOL, KOH-
Beprepa (XS1) coeguHeH HenocpeacT-
BEHHO C BhIXOAOM (XS2) 4epe3 KOHTaKTb
pene K1.1 n K2.1. Nocne BknoHeHWs KOH-
gepTepa HanpsxeHne nNocTynaer Ha o6-
MOTKn 3tux pene. OHn cpabarbigaioT,
WU CUrHaM C aHTEHHBI NOCTYNAET Ha KaTywW-
Ky L1. BxoHOiA KOHTYpP COCTOUT W3 KaTyLl-
Kn L2, konpeHcatopa C1 n ogHOro u3 KoH-
peHcaropoe C2—C7, B8 3aBNCUMOCTH OT
BLIGpaHHOro gnanasoHa. BuipeneHHbie
BXOOHLIM KOHTYPOM CUrHanbi NMocTynatT
Ha Bxof, cmecutens DA1. Ha npyroun Bxoa
¢ peauctopa R2 nocrynaer curHan reve-
pPOLOMHA, H4acTOTa KOTOPOro Takxe 3aBncuT
OT BbIOPAHHOIO AnanasoHa.

MpeobpasosaHHbI CUrHAN C BbiBOAA 2
Mukpocxembl DA1 uepe3 pexekTopHbIN
dunerp L3C16 noctynaetr Ha cornacyio-
WM ycunuren, cob6paHHbIn No cxeme
amuTTEepHOro nostoputens (VT2). Pexex-
TOPHbIA PUNLTP HACTPOEH Ha yactoty 30
Mlu v nopasnseT curHasn rerepoavHa C va-
ctoton 30 MIU, @ Takke ero rapMoHUKN,
ecnn oH paboraeT Ha yactotax 10 n 15
Mlu. 9T curHans nexar s6nn3n paboue-
ro Ananal3oHa 4aCToT TpaHcusepa n MoryT
0Ka3aTb OTPULIATENBHOE BANSIHNE Ha Kaye-
CTBO NpUeMa, NO3TOMY XeNnaTenbHo ux no-
[asunTb. Ha Bbixone ycunurenst ycraHosneH
dunetp BY c 4dactoron cpesa 25 My,
(C18L5C19L6C20), koTOpHIA nopasnser
curHansl KB gnana3oHoB v curHanst reve-
poavHa ¢ sacroramu 10, 15 »n 20 M.
Ha Bxone v Bbixoie YCTaHOBNEHb! ANOJHbIe
orpanuvsuTenu (VD1VD2 n VD3VD4), koro-
pble nNperHasHayeHbl 8 NEPByI0 o4Yepeab
QNS 33T KOHBEPTEPa OT MOWHOINO CUr-
Hana nepenarynka camoro Tparcusepa.

BonblMHCTBO geranen KOoHsepTepa
pa3mMelieHst Ha NesaTHou nnare w3 OBsy-
CTOPOHHEro GONbrMpPOBaHHOIO CTEKNO-
Tekctonuta TonwmHon 1,5...2 MM, acku3
KOTOPO# NokasaH Ha puc. 2. Bropas cro-
pPOHA NNarst 0CTasNeHa MeTanNM3npoBaH-
HOM ¥ UCNONBL3YETCH B KAYeCTBE 3KPaHa,
ee Haao COeMHUTL B HECKONbKNX MecTax
no KOHTYPY C 06LMM NpoBoAOM. BxOoaoHON
W BLIXOAHOW pa3bembl (Nobble koakcnans-
Hble) yCTaHasNMBaloT Ha 3aaHen NaHenu,
B Ka4ecTse KOTOPO# MOXHO UCMONb308aTL
oTpe3ok GPoNLrMpPOBAHHOIO CTEKNOTEKC-
TonuTta, npunass ero k nnare. Pene Ki
v K2 xenarensHo NpunasTb, NO KpanHew
Mepe, B OQHOW TOYKE K nnare, ecnun, Ko-
HEYHO, NX KOpnyc MoxHO ByaeT sanyauTs,
B NPOTMBHOM Xe CNny4ae ux Haao npukne-
utk. Nepeknioyatenn SA1 n SA2 ycraHas-
MBAIOT HA NnepeaHen naHenw, TaM xe
pa3meusaloT ceevoamon n pesuncrop R7,
korpa HeobxoaMmMa cBeToBas MHOVKauusa
BKJ/IIO4EHNSI KOHBEPTEpa

B ycrponcrse AonyCcTUMO NPUMEHSATb
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) ManbHbIN  YyPOBEHb C aMNAUTYOHOW MOOYNAUMUEN, NO3TOMY
|_ 1 |_ 1 CUrHana retepoavHa, 4HacToTbl reTepoauHa Hag0 W3MEHUTD,
X5z A7 I npy KOTOpPOM KO3Gd-  a C Luenbio ynpoweHWsa ero MoXHo caenarb
: ' dbuumeHT nepepasv  nepecTtpavBaemMbiM. BxOOHOW KOHTYp Tak-
,. L, ,_l L, cMmecutens  (rpoM- ke NpraeTcs NepecTpansarth NO 4acToTe,
L. —— — e KOCTb CTaHLWW) €lle AN 3TOr0 UCTONbL3YETCH OBYXCEKUNOH-
L, ] ' ' 3 He yMeHbluaeTcn. 38-  Hbiil KOHOEHCATop NEPEeMEHHON EMKOCTW
J [ S [ 1 - TEM  HacTpausaloT  WAU OBa Bapuxkana ¢ 60nbwnM koadduum-
L L _ L__ _— BXOIHOWU KOHTYD, HA-  EHTOM NEepPexpLITUA NO EMKOCTU.
R YynHas C guanasoHa B npuHumne, nuraTts KOHBEPTEP MOXHO
. “t- - vn - i 16 M. Tpancueep Ha-  OT MOBOro WCTOYHWKA HANPSXEHUEM
s T e b - /T . w] CTpamsalot Ha ysac- 9...12 B, HO BCe-TakuW nyswe NUTarth ero or
VI e tl'. - N 1 TOK, roe DOMKHBINPU-  CaMOro TpaHCUBEpPa, NPUHEM COEeNnaTb UX
¢ o | ! e T ¢ HUMaATLCA  cTaHumn  paborty s3aumocsazaHHon. [leno 3gech
Zd Iy e o aTOro  AmManasoHa. B crneaylolem: ecnv TpaHcusep 6ynet pa-
‘ I I JA/ ..__\al v H1o6bl onpepenute  60TaTh OTOENbLHO, TO BCErLa OCTAETCA
‘g T e N 3TOT Yy4aCTOK, K 4ac-  OracHOCTL “Bbbkeub"” KOHBEPTEepP MOUWWHBLIM
. S4L TOTe reTepoavHa Ha-  CUrHanoM MepeaaTunika Camoro TPaHCH-
. as = o= = Do npubasuib yacto-  Bepa. Buixoa 13 3Toi cuTyauun — 6noku-
- == ’ [ | * _j. Ty curdana Bpaulan poBka nepeaartuuka B TO BPEMS, NOKa pa-
’ NOACTPOEYHUK, Ao0- 6ortaer koHBepTep.
L » _] 6uBaIOTCA  MaKCH- Coenate 3T0O MOXHO FO-Pa3HOMY.

Puc. 2

Tpan3uctTopbl KT363A, KT3636, avoaw
KAS03A, KA521 ¢ nobuim BykBEHHBIM MH-

Aekcom. [logcTpoeuHblt KoHOEHCaTOop .

C16 — KT4-25, octanbHuie — KCO, KM,
KA. KT unm aHanormyHsie mmnoprHOro
npow3sogacrea. Pene K1 n K2 — P3K43
C Hanpsxerviem cpabarbiBaHuA 5...5,5 B,
€Ci NPUMEHUTL Pene Ha HanpaXxXeHve
12 B, TO Kaxnoe n3 HUX Haao BKIIOYUTL
napannensHo koHgercatopy C15. Peaunc-
top R2 — CN3-19a, octanbHbie — MNT,
C2-33. Nepekniodatens SA1 — M2, SA2
— T2, NT57. Katywku L1, L2 v L3 Hamo-
TaHb! HA Kapkacax ¢ NoACTPOeYHUKaMmn n3
KapbOHUNLHOroO Xenes3a anameTpom 3 MM
v copepxar L2 u L3 — no 30 suTkoB npo-
soaa N3B-2, a L1 — 6 BUTKOB TOro xe
nposoga nosepx L2. poccenb L4 — OM
vHAYKTUBHOCTBIO 40... 100 mklMH. KaTywwku
L5 v L6 — 6eckapkacHbie, HaMOTaHbI NPOo-
sopom MN3IB-2 0,4 Ha onpaske AnaMeTpoMm
5 MM 1 copepxart no 8 BUTKOB.
HanaxwsaHne HauvHalOT C NPoOBEPKW
paborocnocobHocTu rerepoavHa. 3artem
NOAKNIOHAIOT KOHBEPTEP K TpaHcusBepy
¥ nposepsaioT paborocnocobHOCTL B Le-
nom. Hasarb nyswe ¢ npyema paamoseuia-
TenbHbix AM cTaHuwi, Hactpovswuch Ha
OAHY W3 HWX, XenaTensHO MaNOMOLLHYIO,
pe3anctopom R2 ycraHasnueawT MuHW-

ManbHOW FPOMKOCTU
npuwema. Ecnu HacTt-
poka 6yaeT NpoussoanTLCN C adupa, T. €.
Ha Cnyx, genartb 3T0 Hano B AAHEBHOE Bpe-
M#, TaK KaK 3TOT Aranas3ok “AHeBHON”.

Mocne atoro noacrpoeyHnk pukcupy-
0T WU HAacTpavBealoT BXOQHON KOHTYP Ha
Apyrux ananasoHax, Ho Tenepb — Noabo-
pom koHaeHcaTopos C2—C7. 3arem KOH-
AexcatopoM C16 HacTpawsaloT KOHTYp
L3C16 wa wacroty 30 MIu. Ha cnyx aro
caenatb TPYAHO, HO eCnNn HeT NPUBOPOB.,
Haao nonpoboBaTtbk HACTPOUTL €ro NO Mn-
HUMYMY uHTepdepeHUUOHHbIX CBUCTOB
Y NpW yCnoBuK, 4TO OH He nonaaer 8 Ana-
rnasoH pabouumx 4acToT TpaHcusepa.

Ecnn pns npuema ncnonb3osarb NoJ-
HOPA3MEPHYIO CTAUNOHAPKYKD AHTEHHY,
TO Ha HekoTopbix KB auanasoHax ypoBeHb
CUrHanos N NOMex MOXET ObliTb CNNWKOM
6onbumm. Toraa Ha BxoOe HYXHO rocra-
BUThb PEryNsiTOp YPOBHS, KOTOPLIN yAOOHO
pa3amMectutb Ha nepeglen navenn. OH
npeacrasnaeT coboin nepemMeHHbIn pesn-
crop conpoTusnenuem 100...220 Om; nyu-
we, echu oH Byaet ¢ BbiKMoyatenem. Ka-
TYWkKy L1 OTKAIO4AIOT OT KOHTAKTOB pene,
pe3ncTop sKNO4YaIOT napannensHo L1,
a ero QBMKOK COeaAnHRAINT ¢ ocBoboavie-
wnmMcs KoHTaxkTom pene K1.1,

Ons 40-kananbHbIX TPaHCcueepos ¢ AM
1 HYM BO3MOXEH NpUeM CTaHUMi TONLKO

OaovH 13 BapnaHToB NPEenNaraeTca Huxe.
B camom TpaHcueepe Ha 3agHein nanenu
yCTaHaBeNneawT cneunanbHoe rHe3no Ans
nUTaHUA KOHBEPTEpa, NoAoMAeT, Hanpu-
Mep, manorabapuTHoe r#e3no ANA rono-
BHoro rtenedona. NuraHue koHeeptTepa
MOXHO NOAATL OT WUWHLI NUTAHWA NPUEM-
HUKA, TOraa Npw Nepexofe B pexwvm nepe-
haun kouseprep 6ynet obecroueH n pene
K1, K2 ornycrtat, HO ux BbicTpoaencrens
MOXET HEe XBaruTb U TOraa KOHBEPTEP
BbINAET U3 CTPOS.

bonee Hapexueim Byper cnepyouinia
sapuanT. MNMokapoburcs manorabapurHoe
pene C pPasMbiKarWUMKM KOHTaKTamm,
C HanpsixeHveM cpabartbisaHnAa He Bonee
3 B n conpotnsnenvem o6MoTku He bonee
100 Om, nopownpger, Hanpumep, pene
P3C-55 ¢ conpotueneHnem Katywku 96
Om. OB6MOTKY pene BKNIONAIOT MEXyY Wn-
HOW NUTaHUA TpaHCUBEPa W FHe3a0M Nn-
TaHWA KOHBEPTEPa, @ B CAMOM KOHBEpTe-
pe napannensbHo kKoHgewcatTopy C15 Hapo
yCTaHOBUTb CTabBNNUTPOK C HaNPAXERUEM
crabunuzaummn 9...9,1 B. KoHTakThl pene
HaA0 BKNIOYNTL B Pa3pLI8 NPOBOAA YNpas-
NeHWA BKNIOYEHVEeM nepegarymka, nayuie-
ro or MUKPOGOHHOM TaHreHTbl. Torna npw
BKNIOYEHWM KOHBEpTepa pene, yCTaHOB-
JIEHHOe B TpaHcusepe, cpaboTaer v ero
KOHTaKTbl pa3opsyT uenb KHonkn “MNepe-
pasa”. B
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Heo mnstiears Cuproyx0acemmd  kIYOOM
pagnuAbiTenad (LCKH), flpn patoTe sa
KB Lrana3oHax #aa0 nponect 5 QSO ¢©
ufoHakM LICKP pan QS0 © of var v
Beveparod knyfin — LIFL uw 1URDF. M
AninnnUnHn )‘('JIIIIIMI‘ MIL DML 1UbRO #3
TR B, m 16D walpos Q0CTATOMHO
yiatuenib d CERIN. HA OANANAZONe 2
mpe — 2050, Ha ananayone 70 cm— |1
QYO, Ussav vepo2 JGurensckng YKB
oerTepR He SACHUTHIEGIDTCR
NonvopHbie OG0 38CHMTHEAKYTCR  i&
©a3usx AMENAIOHRX. B 3858t sny rsmam,
waVHHRR © 12 orurafips 19498 nga. Buy,
efians  muluin.
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CTOMMOCTY JANnDRG FIy ]
CovskRTonr i un Poc oo 15 pyTue &, cun
nockenei w crpine CHE 20 pyGnen,
YIS LULMLEDTH 1819 M3 BGEX OCT3fmMud
ipun B IRC. Jasexy (BwinMCEY W3
BNNAPATHOND  Xyoranal w»  oNNBTY
{NoMTORBIM MEepeBon) HENDEBNROT N
agpecy 142203 Primt n, Mockamk e
ofia Copmyann 3, 1w 155, Enaresy
Brinpranpry AllGKGRHAPOBry |RRIFYE Ha
Gtk 1HOT0BO0MO NOPONALA HOOEXOLAME
NOArCCTHIO YEASA™ 1 1.0, aapecaTa
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NAADGCE, FAIDLNR  RAANGH, PARDGS
AACAG  FAIDIM, ROADKA, RASCKIL RAIDME
RMIFCU. 23300, RAICTN, AAGOTY FASDU.
RAADIY AK3DH. EK334 RRIOYT, SIKLFU, RSB
AKIFH, FK3FY. SR3FY. BNAN, BNAN ANIFA,
HUSDBU, SUJULS. HUIUD, HUIDDD RAUGHIN
HUIDGA, HUJU.I  HUINU, TU3DM, UIDIA,
RUSICH, RUILdIL, HUXCCG, RUJDG-, I 3MX
RUJDAY, UIDRD, Y 20D AUSDED AIADEF
FUADTN, NS0T, ANV R AEAVA ROIFA
Faaras, PyaNal FL3D82, RAGDNM, AYIDEA
RYADER AVvADED, RVIDEL. RYIDEC Rv3IUA
F4IDEY, AY33GF. RVCOL RYIDLY, KU, Rvdbux
LY, FYEDMA HY3DWis, RIUMM, FRI0ME,
2L HYAUND, WI00F, FesZor Medra”
RIOTE T3, FPWINGS, MWANAT, PWANEG,
FININH, INANRI, ANAND | RNADDAY. RATNED.
FAIDFP RINAD=R, MGCHD, AMADHT, RNVGIHY.
RNAN-S, MGIHL, FVWGIC, RWSDUL #AYRUUH.
PNADKN, RAYDNHS. HALLPL HAZURY -1 5
Ro:OHY, RUJDU RQUIN, FGCRE  AXID
HOUA, NZICY) FZEFS, AFINT, AZNES IR0F
WO ULIGH UAXYCH, , AINLF, tWIDSH. m
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OTPACJIb “CBS13b” — UTOIN 1998 r.
N BJIVDKAULLUE EE NEPCNEKTUBBI

B Hauana swnHEewWNCro ruud cocTon-
JIgCh PACIMPAHHAN WMTOroDan KOMIE! VR
lockomeenan PO, Pacckaawsan of 1ua
KONNCTIW. Ml OyOEM KACATHCA FNABHLIM
NBNAAOM BONPUCOB JMIEKTPUNBCKNN CRA-
an. Kak nTMeTin npeacessrens MoKoM-
ceR3K Poccuu A. E. KpynHos, paspa-
IVEWKMACA B CTPAHE R AMYCTC NPOWAUKO
road PUHEHCOBBIK KPUAKE HE MOT HE Cka-
3areea Ha padule otpaciu "Cra3b®. Ero
nocneacToms ocobo CURHO CKAIANMCE
HA HAYABILCMCA QPUPMUPOBATRCA GRS -
HBM KNACCE — 3aMEIHO YMEHBLUMNACH
€r0 YNGNAHHNCTL M ACACBAN BK1MBHOGTh,
YTD NPMBAND K CHUXEH IO EMIlUB pOcTa
HUBbLIX W HATRAAM MOHHLX YOIy CBRSM,
NPOMILWIG HE TOARKO JAMOPANMLD e
NPEACCTaICHWH YCAYL, HO W NTKA3 oY
HUYX XOTA 8 LCADM 11U UTPECAW CNKPallje-
HKA afi60 MOTHLK OULLMUB NPBROLTARNG -
EMBIX YCNYT HE NPOM3awWng.

BrecTe © TBM BMAGTN YREAMHO My UDb-
M OTCHECTHEHHDE MHBACTIHI WA 8 1.3 pa
32 NPOMI0WIIL MX THIKEHMA NPWMERHO HA
10 % OBLEM MMUC IPEHHBIX MHBACTW iA
ynan fionee ueM B 2.5 paza. 3ru obbAGHA-
E1CH CHIKAHIAM NIOBEDMA K CUC IORHMIO
SKUHOMKKY CTRAHK OTENECTBONINILIX 1 MHO-
ClpeHHBIX MHRAECTONNA. Banec yem b 2 pa-
30 CORPHIMIOCE MUMANAYEHWNE OCHOWHBIX
CPOACTY HUCEIIEHMA H2 PAANMAALMIO Npe
BUASHTCKOM 1IEUT PEMMB "POCCHACK I HA
POARKIA Tenedon”. B CroXHbX yeRnamex
NPOXOAUNA PEANM3IBUMY YKB3d NPRZMAAH-
18 "0 COBANMINAHCTRNBAIIAM PAUOIW 3NeK-
TROHHLIX CEPBACTR MACCORDW WniOPMU-
L™, KOTURBIM, B NBCTHOCTY, NPeAYCMAaT
PUBNACL NCPUULME B BEABHMA Rcepoc
CHACKON  rocyfapGiseHHON TRRApAANn-
KomnaHu  (RFTPK}  roCyugpcTBEHHBIX
NP IPUATAR, CCVNEETRAMOLLMX PRUHPIO-
CTRANCHVE 1 TREHCIANUK TENEBNIO! IHEIX
¥ DAOKOBLWHIENBHBX NMPNrPAKMM, He Bt
NONHCHU CPOKM 11U BOTMONHAHUIN KOCMU-
HACKOR FRYNNMPOBKM CHYTHWKOB GRAAN,
noatomy celnac coumeciHu © Pocowd-
CKUM KOGMWIECKIM SrO1NTTC UM [PMHAMA-
HTCA HACTKOAUMHE MEPLI, KOTUPLI ADAN -
et UOECNBUMTE BRIAON HR Opbnty cuBpe-
MEUTILN CHYTHUKOB "OKCNPAGG-A"

Peaxvii craquk kypca gonnapa npyecn
K TaOXefblb NOCIHZLUCTEMAM NOANTRACAK
"INEKTRACANSE", B KOTOWPYI® BIOXKBH HAW-
Gostblunit O6RaM WHOCTDAI A, MHEECTI-
wid. B pesyabTara fONknwHcTso npeg-
NPUATIIN C1UIIM YOBTONHEIMI.

A 1998 r e yuanuces npoeaaaMye ad-
BAKTURHOW TAPMDHOA NOMMTHKK, YTO
THIXK® HA MOMNN CYWOCTEQHHY HE OTpa-
3UIBCH HA PEIYNRTATAX ACATCILHOC A
NPCANPUH A 3NEKTPROCRASIA

TONLKO paHes HEKOMABHHKIA NOTeHLM
AN NO3BONUA IS QUNYCTUTE KATACTROMI-
HBCKOrO OfiRANa OTPaCM ¥ COXPAHUTE
CYLWECTBYIINYID CUCTCMY PBCHEroB =a
yCIyru cBazsn. Ofiniuil 8anopom quxuy 38
1998 1. hu OTPACNW COGTABMA NPHUMEPHU
54 wuiipy, pyOneit (Boapoc No cpaBHCHMD
6 1897 r. w2 10Y %, 8 N0 OpraHm3aunm
ANEKTPOCoA3InM — Ha 109,8 %), AnMuHuc-
TNAUMA CBR3M 8@ UUHUBHOM CROARDAMEH-
HO Y ROAHOCTLIO PACLYM ILIBHBTCA ¢ 610)1-
KETHMI BCAX YDOBHEH WM BHeDIOLKETHLI-
MW YPOBHAMU. XOTS PR NReanpyH Ui
COH31 HBJIRIOTCA KRYRHRMUI 00AXXHUKMI
thepopanuHLUru Blopkera.

R cOOTBOTCTBMKM ¢ NporpaMmoit aHru-
KPHAHCHRIX MEP NPCAYCMUIPEHO COoKpa-
LWEHNE CYROMMIMXCR QBBOKTON, IEPEHOC
110 CPHUKEM BEOAA HAKOTOPIX MOWHOCTER
NPCANPHATHI INBKTRACARAN.

Ho necMuUipe HA yeunesue snavanin
KNWAUCHBIX (DAKTOPO0E JIKOHOMMKW, He-
OfiXOAMMO PasBMUBale HUBBLIB YCAYTW
W TEXHNANOTAA HO TOJICKOMMYHUKALWOH -
HbiX CaTax OAHA W3 BRXHERLWMX 3a-
UBY — NPROANNAHUE NOCNOACIBUA KPH-
3UCH M CU3AAHHA YENOAWK ANA Nepexuad
K YCYOWYMBUMY DPOCcTy. C 3TON uonwio
NOMKIN0 Gy IPOACMKAHO COREPLLCH-
CTRORAMME TapUQHUM NOAMTIKK, Offac-
NMBYBHUA NONHOMO BO3MELWEHWS SHTPAT
HB NpeaocTARMAEMBIE yCAYIW (kpOME
YOIyl cenbCkOW TenediOHHOW CBHIW
W NoqTL). LR PERNMZALIUY 3T BAXHON
3ANa', B NacIHoOC Y, ByaeT npoaonxe-
HO BREAAHKE B rOPOLAX NUBRAMBHHOMD
Y48TA CTOMMOCTH TENOPOHHLX NBPEro-
BUPUB {OH yXA ARGLEH NPHMepPHL B S0
ropouax Poccun).

Ha osnupuenese GUHARCOBOrD NO-
AOXEIIMA OTPRCAW NO3WTURHO® BAMAHWUO
OKA3LIBACT 1PEUCTTHBNBHNE HORMIX YC-
NYE DACLUMPCHIE X HOMEBHKNATYPH {{n-
PPORUAAIMA CETOR UOJBKHE NO3BOMMTH
1PEROCTARNATh ARCH CROKTP yCnyr Mk-
IEPHETY, TENBMATUYECKMX CNYX0, lefe-
MCANUMHER, OUCTAHLUOHHOMG 06yNCHMH,
MHTENNEKTYaILHEIX yenyr. CercfHa xe,
HABCMOTPA 13 DO3MOXHUCTH LMBROBRLIX
CETOIH, MHOrU® HOBLIC YOIyl M He Npegao-
CIBBNRIOTCA.



CPEACTBA U CNOCOBDI
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A. KpynHor ocofio oTMETWA, HTU HR
COTORBIX CATAX cTaHaapTa GSM-900 13
50 KOMNaHWI BHY IPEHHIA pOyMmt [P0
OUC IRBANID T JMIWL DpsMepiio 25 %. Ko-
APOULLATHT 3AACHCTEOBAHUS 1IMBDNORKX
TexHonorwil Ha AMTC H1ka HOpMAaTHB-
HHX YPNARHAA,

Ocofin 6biN0 NOONEPKHYTD, HYTU Kdk
6bt HI1 BBLND CHUXKL pedularb B HODHX
YCIOBMHK, KOKAOC NPCANPUATHE 0BN33-
MO HANTW CpeacTea Ana pettisHka “MNpn-
bnemw 2000 rona®, TN YPA3ARIMARHN
BAXMHD ANA YETNRUMROFO (YYHKLMOHIMPO-
RAHWA CATAL CBA3N,

BeCbME BEAXHOE M [rassniie Ol
pPACAK IHRYEHWE HMEE] BUeOCHbIA
B HEYANE TUAH 3EKCH O 1IPUOPUTCTIOM
MNPUMEHEHMN  TIEYECTBEHNON  TCXHAKN
KuoyHo, Ona AONXI i OTRENATR CORPA-
MCIiLM TReBoBaHUaM, NReALAANAA-
MEIM K TRNEKOMMYHUEAIMOHHBIM CUCT8-
MAM U CRS/ICTRAM. BAKHBIM 3NEMEHT UM
B PBLUBHUI 3TON 3BLHYN HBAHEICH HPO
BEUEHME KUHKYPCOU CRCUM CO303TCNCH
HOBOWM TOXIIMEW.

BuICTYNMUBILMIA HA 3ACANAHUI KONA-
FK AAMACTUTANL NNAACEAATANA NpaBu-
ranscTea PO B. B. Bynrak nogqeprnyln,
4TO CBSESMCIE HEIsUxe Hopabovanm
a roenesHie sogl. Coaganiuie nosuic
TEICKOMMYHMKALMONHNC CCTH 'IPE3BEI-
YaNho EaMIL ONA TAKOKW HeOOHKATHOI
CTPatibl, Kako srasatea Poocsa. B yo-
MOBMAX CTAHORNRH IS HOAOH NOCCURACKDA
rOCYAANCTREHHOCTH, CORARWAHCTBORE-
Ml hanAPATUBRHOIMO YCTPGHCTEE CBH3bL
NPUSBEEHE ChirPaTh BRXRHYIY FUHCU) MUK
PYROLYI podib. POCCUS 1€ MOXET NOHTIA
He PdILC W JHOG0W nepesen Tenekom-
BV MKALUMOHI IbIX CETRiA.

HakonnaHHKE NOTAHLKUAN, 4YTO y¥e
OTMAYANCCH, MO3BOAM OTPHCM UIHU-
CHUTENBHO DB UNWIYYHU 1IEQCHKMIL 3o
1YCHuBCKUit QUIANGOBLIA Kpax Ho 1a-
Clylmswia o4 Byaer apeasniaiiHn
TPYAMbLIM, B TOM ‘IMGAA ¥ SINA NPANNNIA-
T4 craan. Hano osMaHb pasymHO, yens-
HANPARNAHHN UCMONBIOBATL BCE WMEN-
IHUSTA B OTRACHK PECYPCHI.

Ceaznctam npeaciuni olpsbulsip
THPHDBE, FIPHUBECIH MX B CIPOrOC CO0T
BEICIBWE C 3&1PEIamK, © y4CTOM BO3-
MOXIIONO CNPOCa M NAATEHOCTIOCABHOKG -
M noTpefutensis yonyr. MnaTaHNANAHN-
aM NNAAMTANRCTRA OT 2B gerabpr 1998 .
NERAYCMaTPHBAETCR Nepesul 1dprudut
HA YCIyl M MEC IHUR 1e2ediomon COR3K
HU Qeaepaliui Ll YpOoscii Ol DyOyT
PEerynMposaThcsl B DCHORMOM R 1IBHTPA.
Mput 3TOM. KNHAYHN, CNEAYAT YYMThIBATD
cRAHMAHIKY PBruoHOB, 0bnacTen, 3UH.
Kcrar, 270 — oDwemMupuBas npgakiika.

NpBBIK IE/bLIBU HPpuaoukao! palboTy
110 CUBEPLIRIICI BOBaIMO CTPYKTYPR OT-
pacnn. B 1999 r nnarupyerca cONATH
boaepantioe rOCYRANCTRAHHNA YHIM-
TapHoe NpeanpuaTue “Pnacuiickan noy-
Ta® hynyT nnpengnadnkl hopMil yNpas-
neHWA NRBONPUATHAMKY TENEpBLNULE-
LUATBILHOIU KUMIVIEKCR, B 10M SMCNC
W 1EMI, KU IOPLIE sowiv B BITPK.

B 1999 £ npuopuTcTHBIt HANNARNA-
nuem gna Moxkomeraan PO fiynar Max-
AGMMCTRAHHAR KNOPAWHALMA PRGUT Hu
“Npobneme 2000 ruge”, U KU1UROR M-
I FOBUPRI M 1IAWY), U, K COMANCIHIIN,
NUKE OWC MAN0 ACAAIOT KOHKPETHOMO.
Mcxomcen3u PO ANMKAH NPNROAMTE ATy
PatinTy HAe TONBKO B PAMKAX NPaBMTENb-

CHYEHHUA KOMKUCCIM NO 3TOMW npobneme,
HO W KAK QCACHANLHLE OPFAH WCAO M-
TCALICH BAACTU MO CAMOCTOATEARHRIM
NAIHAM.

BawxHoih 33034RI rOCYAEPCTEEHHOMO
SHEYBHWA SBASNEICH  MOUENHI3TUNS
W OdibHeRWeE PE3BMIMG CHYTINKOBOR
1 pytnivpuskk. Nepen Fockomepsan, PKA
1 MmioGopoHbl NPABUTENKATANM NN-
CTRANAHK 3AaNa4KM 10 NPNABLKEHIIO
B NPAKTHRY TBXHONOMIA rnobanbHbIX Li-
CTEM NOABHXHOM NEPCUREIIbHUR CBH3W
HE PUCCHMACKUMIA PLIHUK 1ESIEKOMMY!HMKA -
uKaA.

Pa3pUTUC CNYTHMKDBbIX CULTAM CAS-
31 BynoT OCYLUECTRANTHEA A GOOTRATCT-
ouK ¢ DEACPANBHON KOGMUUACKOR npo-
pamMmnii Pactun ¢ NNWRAANAMKAM B OC-
HOAHOM BHETIKOKETHBIY CPEACTB 1 MHTE-
PALMN POCCHICKOM THHUMBILIEHHUC I
C BEAYLLMMI JaPYDEXHBIMK UMM
MK, H1U UHEHDL BEURIIO JUIH MPCOAONCHMA
NALWCTD OTCTADAIA B 3TOW fiNAGTH

Boner ARICORUMI TAMAAMA NOSTHKHBL
NPORNAUTRCA RABOTHI NG LdPOBH3ELNAI
CNYTHYKOROM CBASK, 1EAEBUIMUHHUIO
11 3BYRUBUI U BELLEHIH, 1 40 MUl CYLICCT
BEHHO OIGIECM 01 3aPYDOXIbIX CTPRAH
Muoroe Ann paspUTUN PHIHKA YGIYE CRA-
3W MOrYT NaTh MHOMOMYHKMOHANBHEIG
kafienkHRA CATU ANA XNAAKNCTEA ropnaos
W HACRNAHKA.

BaxHan 3apadd — UDEUIHEYEHME tH-
GOPMALNUHHUR BRSUNBCHULTH — MHO
rAa PEeLBE ICH HU UCTEUSHOMY TPIHUN
1Y, 8 B YCHUBMHX MIKpOPMaLMoI nioro od
WCCTBA ONA APUDDPETaRrT NENROCTANAH-
HOE 3HAUNAH KA. ONAH K RAKHD TANPMECKOD
COTRYHWYACTRO B 0HAACTI CCNEAUBA-
HUI 1 pa3pabovek COBPEMEHHBIX |ef1e-
KOMMYHMKELMUHHDBIX CHUIEM M CRCACHY
CurHuKn, HO Cncayet npy oToM 3aDuwBaTh,
UTO 33 pYDEXOM BCR 21118 RYHNT MGk,
'To Poccus 3anROMNAMMURNAAKA Ha OT-
£TARAHUA R BONROCAX WCCNEA0BEHWA
1 pa3paboTok K NUITOMY HE DyUe | KUH-
KYPEHTUM HB IMUPUBONM DUNIKG.

Hpr 210M OCIACTICA AKTYANLIOW JK-
IHUMIAAN YHACTHA MHOCTPANIIDMD Ka-
HUrana B OTCHCCTOCHHBIX KOMMNEHWAX
COF3MN

A. B Rynrak NTYMATUA TAK¥A, \TO HA
PRIHKA MOOUNRHRL COTAN CBR3M NpOVCKO-
OMT HEMAND HEDMPAaBOBHHL U AyDivpub-
HUH, PBUHBICHAR WIBCCIMLAK, NCCORA0
KOURYPCHILA. B yCNnoousix 11nakoir nnate-
WOCNOCOTHNOCTY HAGENPHUIG HyXHO [afn-
TATh PRIHOLHO, HO ¢ YHRTOM HALIAKR POCCUE-
CKOM ANCTEMTENBHOCTH, @ HE € 1MW TBLH
KONWPUBE b SHONEALEKME WIM BMCPNKSIH
Chui onbli. prwio BpenA, HaBephoc, pa-
IYMING PACTIOPAOMTECH HALLKMM PhiHKOR
#A051NBbHOI CANSM HA OFHORE AKOHOMIMAC
KO 1 TEXHNANNHACKOR HanacnnGpasHacs
M. MupDRaA NpakTMka MOKasbiBAEl, 410
BCA-TAKW WAET YKPYTIHEHINE KUMI IHHI.

B 2aknioveHUE 3aMET IM1Esb Npeace-
OATESS HPEBI FEJIEC HBd HOLHEREI YL, 9T0
CeRYas /Pacy! Onblibp KSkiIc JKOHO-
MMICCKON NONWTUKI CTPAHRK SIRANATEA
PA3BUTUE OTEHACTREHHON NPNMBILITAH-
HA-NPOVAACACTRAKHON HA3Kl. JTO OCHO-
BA OCHOB HAUNUHE/IbHUN SKUHUMIKL.
W UL Ll UMK L LHECTW CBOW CYLLC-
CIOCHIIWKM OKNAL 8 PelIeHWe 3anas,
cHOPMYAMPORAHHKIX NPAANTANKGTANM
R APArHNA@ COIWANEHO-3KOHOMWYBCKO-
ro PasBUTHA CIpantt Ha 1999,

A. F'OPOXOBCKHR

CHORHARN GOGTARNAKILAR TANAKOMMY-
HUKAI MOHHOR MHPPACTRYKTYpRt Poc-
1 — D33LMOYBR2EHHER CETL CBAIW
{BCC}, 0 npuHUMNax KOTOPOH PECCKRILWDR-
NOCh B NpesbuyLues ruepe sypiana. BCC
HPEAOCIABAACT NAPIDJIM0-XO3AHC TRAHHOMY
NOMNNCKCY W HAGRAPHMKY CTPHAHKI ABCATKM
MUANMA DR YEMT CBARK B FOA NC Nepaenave
TRNAMDOHHEX, LOKYMEHTENbHbLIX CODOLUEHIRA,
3BYKOBOTO M TEMTEBMINUHHUI L BULLLIIMK.

Hucenenme Pocoun cocraonseT 3 % ot
BCUHU $RACOACTMA ICAIOMO 1HANA U 0ANANAAT
4 % OT MWPOROIQ KNNWHEGTRA TANAGMOHNB
{rafin 1). No obuemy, T. A. KONUUBCTRY TENE-
$roHHEX annapatos, BCC Pocchi senseicn
wacroll B MMpE CTPEHOR. B TeNepUHHuH
nnoTHoCTh (20,2 ) NWb HE3HEYKIEIILHO
NP8BLIWABY CPEAHEMMPUBDE SHRYEHME.

LhpOXO PRIBSE T BIIUHEER, UXBATLIBIOWAN
BCR reppriopsio cipait, RCC Pocruum £o-
ACPALT COTHMW KVTIHEX Y3NOR GRAAN, ThICAHK
KOMMYHUKAI [MOHHKLY  CYAHUWER, paanonepe-
NAKLEX U NPUEMHBIX CTEHLUMIA, COTHIA TBICAY
KMAOMETPOE kalefbHubiX, PHANUPLIIERHMY 1
CNYTHAKOBEY FIRITNIA, LECHIKA TG MDAX-
LUEHCKHX coopykennid Ha RCC nennnhayet-
CH KJGK YCTAPERNIPR AHANOIOROA, TaK W HO-
ARl Hwhparoa oHnpynoBadne. Bee 3vo
B KOMMBKEE NPEACTABNRET COOUA MOWHLIR
dyHpamenT, Ha Ga3e KOTOPUrL MUkel yu
NEWHO PAIBUBUTLUR EJIEKOMBYH MKILIOI
HEs Ce1b Povevn.

Huwmiaw © 1993 1 13 MarueTPankHoiq
nopunyio ceth BCC R €TPNR BRRAEHKI
KPYINILWC BONOXOHHO-ONTHNECKWA W paanun-
poACAnMRE NUHUM Nepanatl, oGopynoBaH-
HBIA GUCTAMAMK CHHYPOHHON LHPROBOA He-
papxn (CLIW), nepeceKkriiume 18ppitopuo
CTPaHY ¢ Jaraa Ha Butiur u ¢ Coacoa 13
KOr. T TR T8t Camads [POTAKCHIAN B rupe
LM POLARA PAAMOPENSIAHAN NUHKUA NAPRAANMK
Mockra—Xa6Ganonay, NapannenbHo KOTO-
NOK NPOKNBALIBRAETCA BONOKOHHU-UNINEC-
KLiA KaBBnb, YTO CYWECTBEHHO NUBLICKT KU-
NHMYECTBEHHLIE 1 XL IBCHIILWCG NOKAJIRFCN#M
PUCCMRCKUR SaGTK sAMPOBOra iMthpororo
HONLUD CRSIZA.

3anepineHUa 1MGPNRMAALNN DEHOBHBIX
CTAHIMIA K yRNNR KOMMYTALMI MEXayropoa-
HNi1 TanadOnHai CBTU NOZBONKT YAOBAETHU-
puTe Ha 10 net noTpebHOCT CTPaHE B yCIIy-
rax MexXayropoRHOR Cosau. o CuCIOHIMI
Ha | siHBEpH 192D 1. Suaeiciooparnn on-
KUC b TeIEPUHLILIK CTaNMA B3 AnRRAAHA
O 78.27 minH TRnrdoHnR, A4 TANAGQAHHAR
nnavHocTh Ba 100 weraneil — no 20,2 %.

GONBLWIMB NEpEMEHE MPOMSOWNWM B UPI 8-
HHUZAUMN MEXOYHBPOLHOA Consi. BriCios
LUEE BRHEMA MUNLYHHPOL 510 CRA3E obPene-
YUBAO1 CCML: CODBPEMPHHRX ANPETROHHBX
MEXIYHANOAHKIX  TANRGQOHHEIK  CTaHLUWA
{MATC) 1 UndpPOBEIE NOTOKK WECTI MEXIY-
HAPDOHBY BOMOKOHHO-ONTMNECKMX ANHWA
CBRZI CYMMEPHURA eMRLLT LI Bonee 60 1uic.
YEHIIOE. 310 Glenig neaMoxnuIM Snaronapa
PRRJIMISUAN  MCXAYIRAPORNBIX NDOSKTOR:
Pucemn  Larwn, Uranms—Typran—Yepau-
na  Pocous, Poccua—Anonn—Kapsa.

POGes noAysMna TR HA3ABMCHMBIX Bbi-
x0AA Ha rno6afbhylo CETb SMEeKTPULBHIY.
JaMKHYB MIPOBOE TEASKUMMYHRKRLMUMNEIUE
KONBbUO (HHCTL XOIOPUI L 11UR:! ULUC COCTAB-
JIHUL 101uk0 LIPRAT), ona cwiorng opraHdan-
NGTh HAWONARS NAI MOHANRHKI RYTh TRAhH-
ka 13 Esponk 8 TWXOOKEAHCKHIA PErvoH.
Paccra MMBET 8BTOMBTHNECKYK CBH3b CL
193 cTpBREMIM MIPH. CeRYRL UIPOH ICH MCR
LYHRPULILE JIIMA GOWN3K ¢ YpauHois, ba-
nopyccuer, Mouronua, Nareusfl. Kaaax-



COBPEMEHHOE COCTOSHUE U
NEPCMNEKTUBbLI BCC POCCUM

B. MOCKBUTHH, 8. LUEBATOS, r. Mockaa

¢raHUM. POCCHR HE TONBRO afatnaynna rebe
BUHIBIPRUNUE BXORLEHVE B MIMDOBOE TeNe-
KOMMYHUKRUMOBIOT COUDWECTBU, HO 1 pe-
umna NPORNEMY MEXAY IDPULINORA CBH3M HE
&nxadwwme 10...15 neT

PaasiTie careil TanadhoMHOr 0K 1IOR
paaMUCBER3 6a3HPYBTCA HA CNANAHMM Ha-
SEMHLIX ¥ LY EHHROBDLX TEN@KOMIMYHIKAL [14-
UHHLIX CE' TR,

LU nulsKxHUA CBA3IM Ha NePCNeKTHRY B
WHECTOC PICUCPUILHOIU NPUHAT UMGPOBO#H
craHnapT GSM. flo cro wnporotu shegpe-
Hus K 2000 £ NPRATINNAMACTCA COAMAIL -
ARDANBHYID AHANOMOBYK CATh [CTauRnIa
NBRAT-450}.

C ULy HSCLILEHIMA POCCHACKDIO PRIHKA
SNCKTROCEAIN YOIy ar NULBMMXHOM CBR3W
PRFEOHANKHKE CETH MCNO) ILIYHOI IBKKE CTBH-
LARTRI, OTAMLHEE OT Qenepanedits K 1mme
COTOBbIM CTAHOAPTAM OTHOCATEN AMPS, IS-
54,56 {D-AMPS), 1S-95 {CDMA) 1 apyrua, a
THRKC PR IbHEe (DROHANBHO-30HO RIS,
IPDINOOLC) CC 1M W Uit MePUUHENBHO™O pa-
IMOBHZOBA {NCHAXKMIN UBLie Cein). ‘fueno
HHOHEHTOR HOTORON PDROMOCUMIM tia 1 HHBHPA
1889 r nacraraann ROQ Tw: Hambunee wk-
nede (B 1,9 pA3a) npoMcxoamMT poct unci
2COHEHTOR CATel C1aHnanTA GSM  Yucno
860HEHTUS CETER NEPCOHANLHOM DA MORK-
Juusa 500 ruic. HeqenoCb BHEAPBHIA Ce-
en uudpoeore cranpapie DCS-1800, ana-
fOFWIROrD GTannapTy GSM-900, Ho pebuta-
0WAra B Ananaxoxa 1800 Miy

MepCNEKTHEHBIM HANPABARHWAM R OAINA -
L NULBRHOR paauoTeNedOHHOR CBRAM
HIWIHCTCH U Grinwal Wesa GyOyllen pasenTHa
CETE MODHIILIIUA CBRAW TpeThero NoKane-
wa — IMT-2000 (r Eppiono UMIS). B cipa-
WAy 3ananHoi Esponkl Re3UY AMUCH WA
anepaTopam 3THX GATAH NAAHWUPNBANOCL.
4B4HTE YKE B Hayane 1989 r. Hauann npeno-
CTHA)ILHMH YCAYT B 3THX CBTAX NAAHUNYATCS
v 2000 1.

A9 nopuMMIILA CBHIM BUe 3aMeTHee By-
YT MENOMESODATLCA KOUMUHECKME RIMBPE-
Th HA HUAKKX (1 FOY, Cpooy izuuicurniux [MEQ)
WrepcTagMoHaphkix (GEQ) npduras R aciiu
mMoGaribHLIX CNYTHUKOBBIX CHGTAR TAKDIA GRA-
30 BXOLK | PUCCKIACKEA CUCTema -loHal, .

Pasameaio1CH 1esema inueckse Chnywdhl,
EOTANRIE ORMHMMSIOT 110 CCOM uey CLILLIYID
JArpY3KY AORYMEHTANRHOM ANCK FPOCUHIN.
Haa6onbWrK TEMNALKM PAARMBANTGN BAK-
CRMWILHLIE ChyxDOb: Tenegake U NyHKTH
KWUIKIMUNHLI U e ae30saHMA (NKNY dakor-
MMOLSIDE COSIALIO.

Ulupokne pacnpocipancing Ioy=Kay
pAANHHHWIA AvNK CiykD SACKTROBNLA 1TUY-
™, KOTOPRIA NENNAMRAT NEPCARMY LOKY-
MEHTANDHBIX CONGILAHNK METONDM  NPOML
XYTOYHOMO HAKONNEHMA € NOKGRANYININEI Of-
SEMHHER 1 MEIULCM  SNBKTPOHHONO NOMTO-
Upro awMKa. Gl s MMRIOT DManoroeora

[WHTCPaK MU L) pexsma pabuTe, Ho odec-
NASWAANT MHOFC SN YUIIY] ZUTH 1107163088+
Tener.

Cnyx6a napgaadu aauneix (MA) no one-
PUHHUH ceTv abLLero nonkanranws (ThQN)
WCIHLALIYETCH OYEHb LUMPOKO, YMGno s
nonu3ooareren npesswaet 100 Thic. 1 Gy-
NET NPOOONRAIL PRETH. B TU BPEMA KaK YMC-
0 NOAR30BITCACH Ciyx0 ML ¢ HEKOMMYTH-
PYEMBIMKN KQHANAMI UL TUAHHU YMEHbLUBET -
€. OAHAKO MARPCTHYIO POAL I 1M LIYMOL! CU-
XPEHAT U B NARCNAKTURE. ARINOMIBLIC MO Kl
Haibl OyOyT 3aMeHATRCA LMhNORK M.

SHUNMTEJIBHOE PE3BHTHE NONYUMNO Tana-
Rnanolmod (T8) v suyrosoe (3B) BeLUaHIE B
OCHORMOM 33 GUC T GUILLAITHH ¢ peinpeaene-
HUA NROMPRAKM KOMMEDNCORWK  TUIICPEUIMO-
KOMnaHwi. NpakTuyackd RO Rrex ropogx
Puccim ¢ HeceneHem gonaa 500 Tar. seno-
LUK RO HECYHTHIBEETCA Nath W fi0Nes
admpux |8 kainwou.

B rONTRETCTOMIM C UISE IHLIMK DEHHbIMH
Ha | anRapa 1999 r TB vewrnimer s Pucoum
OuN0 NXBAYAHO: ACEMD 99,8 Yo, LuysH K
Gonee nporparMan — Q6,6 ¥, Tpemn
65.2 ¥t; weTblpeMA 1 Hnnpe — 37,7 %, NaTuo
— 25 K.

VU IHBER IKOHOMAMBCKYK) GUTYAIMINO R
CTRIC M QUCIRIHYTER YOOBEHD Pa3BUHTHA
NEPRAINNIIX COTCH M L 1UHA KeHBAUB NOOS4Y I
NROMAasIM TENERWIICHMA 11 SDYRUBUI O BELLE-
HWUA, NPAAYLMATHIMRASTCS ODGGACHCITNG 1U-
POLCKOrS M CeNbCKOrS HAGANAHMS “HO1MAN -
HU 1 2P0 MPUBRHHEI" GOKOM rocyaancy-
REHHRX NPOrPamr U UD LEMBX HE HIKE COoLW-
ANBHRX HOPMATHMOOU. B 4nuig npurpam
"COUMANBHO-FANAHTUNORTNNCE 0" OIIUKE BXO-
AORT:

— n¢ TeNEBNORHHIC — "OtacTRAHKAR
pocirickue renesugeHne” {*OPT"),"Poa-
cus” ("P TP}, pel nordnsHbie (no ogxoi npo-
FPRNAC O PC1 e,

— N0 IRYRODBUKMY HEEHAD — 'Pagio
Porcnn”, *Mank", *Paomro 17, per sOHBNbHE
(No opHOi NparpamMeae p perio ne).

KaKoBbl OCHOBHEIS CTRATENMIECKUC: N
HPYBNEHMR OafbHEdWero pazeutva BOC
Bocomn?

Npexfe BoCro, 910 BeeoBLWER UMPOBK-
23UMR OROEGENR iopran OB A, OBpaboT-
KA, KOMMYTALWK U NEREN A WidrOpPRiaumi,
1USTENHOE CTROMTEARCTRA LiHPORKX GETORA
THPCHMYLLECT BEHHO B CTPYKTYPB CUHXPOHHOA
1AGPOBON MCPUPSMA ¥ TEXHONCTUH ACKHH-
APNHHOMD PEXUPAR Hepeioca (ATM) Ha Gase
BONOKOHHO-ONTU IRCK U, PAUHOPENCAHDIA 1
CMYTHHKOBAIX AUHMA ANAW HIO rCeCn: piasen
nepexon K UM@NOBNH CATH ¢ WHTErpoUMCH
eny#6 (LICKUC) ® wmpokononocHoii wdgpo
BUR CeTl © wHTerpaumall cnyxf (I-1ICKG)
GO AWM TE)IBHBIM PACWHPEHEM HOMAHKNA-
TYDhI YCGAYE CBH3M 1t MHUpMBaTHIaUmrK; Gop-
MUDORAHLE ycnyr MYJILEMRCANB, MHTRANEK-

Tabamua 1
Napamerp Mup Poocun
Tappurapus, Mt o 136 17
HucelleHle, MIH 5700 147.5
Yuenn tanachouns, M 700 28,27
TcLichUnHAH 1IIUTHOCTb, % 13 20,2

Tyanunuix ceiern (MC) MECCOBONO OffCryXun-~
RAHIWA, DAMILNCALee PR3BUTHE CETeH nn-
NRUMWHOH paauocsadn He Od3e COTOBLIX
CIAYKTYD WU rnodantiux Gy IHHKUBLX N0-
LBIKHBIY CUCTAM.

Breublas UMPpOBHAALHA NOANAIYME-
LOCT kK MCNDAIBIOBAHKWE UMODPOBX TAXHN-
norwi o cCinx BCC, rek ¥ 1CNonb3ocraHua
HHAQNORKIX (HOFIsA MINDOPMELIAOMHBIX CHIHA-
noa. Dea cern AANNXKHE MMETL  DOIMOXI IUCTY
nepeaasave AaHHeA. Torna OHW CMOIyt
1PRHCAIOPTHPOBATE JIOGYK MHGO[MAI KD,
HPCBRELICHHYR B UG PoBYIC Gopmy. W na-
0Gopay, mobas WdPUBKILEEHHAA 1WHGBOP-
MANUMa MOXCT Db nependnd No moboi
WUMBHIIENCH CETHU CURAM,

Ha taspemerHon arane Wik udpusmsa-
UK TRAHCAONTHOM CeTw BCU Dasuuui wbns-
€TCR TEXHONOMA CUHXPOHHO#N | MchpIneni v
pupxiy {CLIW}.Bribop 231010 Texdaonorim
CDYLNOBIIEH CNeqyeLLMMK DCHOBHKIRM ¢hak-
TOPAMK. ULCUKH DPONYCKHAA CNOCOGHOCTS,
APUCIOCODANSIADCTL a1 nape 1y bl CUW K He-
NOAB3ANABAHWIN B KONBEEARK MM IMHX | ILPELE -
4, oOGeCNeYMBAKIWE MAKOnTE PatioIL;
PR3BEIBNEHHOE NPOrpaMmena obenosc-
e MoxHu pernisogarb annaparypy CLK
A DCMWMAX ULAUIEHWH/BBE0EHMA 11 ONepa-
THRHOTO NPREXMIAHICHNY KON I CRHEPUB (rpyn-
NOBRIX TRAKTOR) M3 OANOIO IPOKI U LPYIORA,
4TC NC3BOARAT NerKaG nepecTpauualy velb
Nk BEARMAHBD: CUTYAIMOX M ONAHOBLIX 110
pexiodeniax, BaxHbiMp (hakinpasu frna-
WIUH IRKXE CETEHAR COBMAGTUMNGTH € Tax-
How ven ATM 1 MHTEr pauka dyHkyvil napa-
A3 W KCIMM)'IHL[MM.

MenCOSKTMBHR UM COBPEMEHHOMG 3TENE
pPa3BKTUA TaxHonOrua ATM, ko1 opas 1103B0-
NFET YHUDHUMDORATL ANGTYN K TRANCNop!
HOR CETH WCTOYHMKOR HHGBONMAIIAM [RANT
N TANUY, UCYWECTENATb 3BTOMATUHAGKYIN
KOMMYTIUMNIO M CUMUMBE WEY TH3BUNID M-
GOPMALMOHHBIX CUM NG CAOMORA PHUIMYHOH
MPUPOAN, UHTACPUMRORATH (kLM HepeLE-
Y H KOMMYTALKMK, NONYIMTh REICOKYID Gt
NEHL VHTENNEKTYANNIALUHW W, KAK yXR OTME-
“HRADGL. HOATNYR) COBMECTHMMOCTD C TEXHOAN-
ruc CLA.

Qdopynouarme ATM Mmeer Habop paaHo-
OGNARHNX WICpdentos, LiocobHbX Npefs-
CTARNATH AP HOMCHKIID ) YUY YUIYI, HE-
YKHAA OT TRAAMIMOHHBIX TOAUCAOPI LI Y-
nyr 1 33KAHYMBAR ORFAHURAIMEN  MHTOM DK
PUSRHHEIX KUDNOPATUBHLIY CATAR. A KOTODKX
OUCCHICHMBRETUH HE TOABKO KAUBGTBEHHAR
TENeHORIQNG CuNaL. 1IU U LEsEL MEXOY No-
KANkHKIMK GATAMI (IS} Opranmkaugmp, npo-
BEOCHKE BUASOKOHNMENEHIIWKA | CACUHANUH-
HOIU KadecTea.

BuLokuviil YPUBEHD Pa3BUTHA TRAHCOONT-
HOM CETH W 1ICHLEHUMW, CBREEHHLI C pactuld-
PEHWAM HOMCTIKNS TYPL YOI Iy, CHCOBCTEVOT
nepexany k cTRyRTYpe Coiv UCKC. v B gsib-
HBALLMEM K CORAAHIK INWAOKONONCCHUR CUINA
¢ wHrerpaudel cnyxt [LW-HCKUC), thopmm
PUBEHMID MYbTHIEOHA. OGHOROL N9 NOCT-
prenns W-LUCKUC renreTtcs covataHve Tex-
Honui . CLM v ATM. TexHonorus ATM o1-
KPhIRACT XOPUWMe NepUnekTHes ONA npsa-
CTARNAHWG HIMPOKIN0NUTTILIX YUY UXOHEN-
HbltA RONBACRATANSM  A00NICI11 201 HUK KBUP-
THPHOrO. TAK ® gANOROMD GRKTONA

Heure yenyr ceti ATM onepaTons crAaK
APEAIR SV T yXe CERAYEC: LR KBapTHMPHOro
GEKTONA — aT0 xI0ILIGE 1ENEBUOSHHE 1
ANAAN NO TPROORAHMIO, JUIM LICHOLUI U CEK 1U-
D8 — OpraHuaauma MynkTMeans kolahe
PEHLMA, KOTOPan NORILUART adwhexTuR-
HOCTbL IIDUH:JHU.(IUIBEHHOﬁ AeATeNbHOCTH

qEBaD

I99020UJ U YaL2’3dD

6681 't IN OUllvd
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Knaccw cnyx6 NpUMepsi NPUAOXEHWA MporHoaupyeM an BEXHOCTh :: "fg:'_{";‘;”"d: “:&‘;‘:’B‘Z'
anexTpocaaan cnywb anexTPOCaaIn Ha Gnuxalwes | Ha i, C SOnbLR mnea o
Synywee NCpenexTy BEPOATHOCTI MOXHU VXM:
MHTEpERIMUNAR pe'it TeneduHuA BoicukdH Bricokan, HN aam 8 Pucesn x 2005
AyauokoHheRAHLMA MEHBWE, HOM 4.5...5,0 M AQARWKHEI
CEroaHs SOONEHTOR, NPU ATOM da-
Nepepuyi M30BPIXEHUI B DAKCUMMIILHEN COASb BbicOKkas Huzkan ACRAnbHAN COTOBAR CETL
pEANkHOM MACLLTA6E rrainapta GSM Gyuet
BpEMEHNA :me:‘b £o 2' l\;![l]l:” :J’::;O:—Ii:;
JReKTPOHHEaA NoMTA TBKCTUBBA U4 Ta Huskan Cpespnn c?:WpfﬁLﬁMT_,;m —
lonocoras NOuTa Lo 1 s aoHAHTOR; CO-
PEKCHMUIBHEH [10'Ta TONHE GATH CTAaHAAPTOB
TIOMCK My) s 1M COWAHBX WAWWY ( :Beemupian nayviHar) Huaxan Buicnxkan AMPS. DAMPS — au
LAOKYMCHTOB Basti AahHBIX UANBRAKEHRA 1 mnH afioHeHToB; Colu-
BUABGTAKE RKIA PEFHOHENBHBIE LeIw
Buaeo no tpebusaind Dunhuel No TpebosuHIIL Huakaa CpeLiHn ﬂ%r:go?::ﬁzn_mﬁg agf
Huwuu! i N0 TPefioRAHMKN HLE CUTH 113 538 CUETAM
Myanika No TpeboBBHUIY Gl iy I IMKODOW CRAAKW — A0
KagHu/i 110 YpeBoaas 1 ranH AGOHAHTOR.

Wincpaxtuanna auaeo Brvurolencdonng Huras Brirokan Ana npeRocTEBNEHUS
RunackoHpepeHUH NOABMAKHBINM N CIBLAGHRD-
H 1epakTMBhbe UMk (BKIKOYER HBIN BOGIHEN112M LUMPOKD:-
RUPTYANBHYIO PEBABHUC 1) FU HEPCSIS YONYT NNSIRNK-
s LI MAIEMHENR M CNYTHI-
lessipoacwa KORKIA GETH CBQ3M  Noa-
Tnnam_mnuwuu kmoualTcA Kk TPOMN w
Teslwobydcime LCWUC HB  praimix
CopnMecuian patoTa Dvc rasuwmoninian pafiota HusKus RricoKaa YPOBHRX: MeCIIomM. BIyT-
KOMNLINTEPOE KonnapaTiBHOE PEREK MPOBQIIMC PHIVHUBOM, MCHOYTOPOS -

Koonepul MBHOC KOHCTRYMPNAAHKS HOM M MCXQYHRPOSHOM,
CEOp MHUPMALIIN NPOK3BOAC IBU 1 pOr Pann Husxan Cpeamsan Bucspenwe Ha BCC
HCLLATENBHOMO BELATN IOULx CETERRDX TEXHOO™
TENBBULEHIN, AyAVO, rwiA, O KOTOPLIY COBOPW-
. AOCH BLILE, W BBENEHHE
AAHNBX DONCAHKTENBHULIX TE1CBLW
Pacnpenenasie Bowarme TenerRMAAHIA Cocornn Beicokan CPEACTE {y3/IuU L IFCNNeK-
WMHGOPMELMK BCLLATENRHAMO | Paspenbroe BeLianie TYEUSILHOR CCTIA, yANOR anA-
TCNEBMNAHKA, ayAKO, Onnara 3a npdcMaTP RIPUHMOA ACMTRE 1 T ML)
LAHHDIX OnnaTa 3u KBHEU UCNONKANAAHKE  HOBLX
Pacnpenerienmas obpaboma | PACNPEAEIIEHHOD NPOM3BAALTRD | HUSKHA Boicokan ::ﬂ‘:;::ﬂ“:”:ﬁﬁg: :E?:l“u
YrnpaeneHuA TN8Apami B TEneUHHUR CCH. nep-
PHANBHOM MELW 120C BPEMEHU COHEUILMLIC KOMNROTADK
BnekTpoHHKA NANBBOG NIRIEXCH B KJUCCTRE ABOHBHTCKAX
8 NYHKT NPUALRIK TCPMUHARGE ¥ T. N} NP~
AP MCTPATHAHNA YNNABBHKE RENYT K PACLUWPEHMIO HO-
CATRIO W CIY*E0R MPHKNATYB! CIYAD 11 yu-

MHOrOTOUEYHBIR FIOMCK Runaosafinionenis Huaxas Cpeaninn nyr. A 310 RBAAEIUH OL
MHPUPMALMK B PEANLHOM CHup HOBOCTCH Hzr u::; n;fgz:;;ﬁ:ucnogc::
MacLTabe BpemMeHK Wccnanneanin pEa/bHUIL puitika J:\ennuu;)d -:urim.F-r-TII%a.p a
Ha®imono me 3a oyonukoh WMOHKO, nepaxona oT

JIUCTAHLMOHHOE [ UJIGLOBaAl MC sUHAYCTPWANBHOMD U0

cheymanicTos. Mysuturienda-koHde peH-
UHF 0OECICMBIET HENOG PAACTBEHHBIA KUH-
oK) YMICTHUKOR ¥ CNOCOBCTBYET NUBLLIC

10 RAAUMONNHUIAHIA, COBMEC IVYIO PR3-
pafioTky AOKYMEHTOB, 0DmMCi daiinas

MoNLAOBATENAM MEPCUNBALIIEX KOMANLITe-
POB MPEQNES HE ICR NPEANCTARNAHMA AOCTY-
na x cerm M cpicr.

MIpUBGH ONBIT NOKAARIBAGT, YTD HEW-
BOALLLAN DKONOMKIPCKAR IPDEKTHBHRUCIL
ienegormbix ceteid  BCC {THOM) Munct
OhITh nnnyuaHa Ha OCHOBE 12X OH0rAK MH-
TANNAKTYANbHBLIX CE1ER LBudM. KOTORAA HA
ThON pacwKpsier CNCKTD HORKWIX YCNyr
CBASH.

inanaexTyankHeig COTAM CBR3W TIpDW
Cyul DSyl RANMHEX CHDWCTE: BUIMOXNOCTh
AweTpnR paspeborke 1 budaa 8 aKGnAya-
TALKIO HOBbIX YUIIYI € MW MMANKHRN BB
warefbCrson v Oy MOHUWAORAHWE CETL,
MM ICTTMG XANAKTAAWCTHK YCIYr 8 CLUI
perctevy ¢ TReBosaHWAMK BOURCHTOH!

UeH IPUIMI0BANHNG YRPARNAHIE YCIYI OF 1
ounnRpAMEHHNA NPenocTesngHue abo-
HEHTY NPARA 11 BO3MOXKHUC 12/ RIMCHATH XA-
PAKTAPHCTHKM €10 YUIIYIM D DRMKAX A0r0-
BOpa. B WMHICIHICKIYINbHEIX CATAY DBAI-
30BBHU orgentime hyHenit APENoCTEs-
NEHUY YCNYT 0T thyHKUMA  KOMMYTEUWA.
1. ¢ cynwrarryoinne TeOMN nenuinsyloTes
TONLKO KaK GRBACTBA AOCTYNY K yClyre, @
GyHENWK APAAOCTABNEHNA YUIIyT BLINOANA-
0NTES CRALWANKEKPUBEHHLK DOOPYAORA-
HUAM.,

Hambusiee nonynapHs: Takka  Yonyrit HH-
TenneRiUiuihix catal, kak  GecrnnarHuH
ULIAOD, TEAPMONAGCDAAKKE. B/BTEPHEITHU IO
NONATA, YEAYNH 38 OONOAHNILIIIO NAATY,
NAPCOHANBHLIR HUMUE.

Passurie verci NOARWKHAOKR panvoCes-
31 Hy, GHUC COTODNX CTRYKTYD vt (odabHuIX
CHYIMHKOBHX ANSIRWMHBIX CKHCTen CuH3M
TECHN CRAZAHO C UM PoBKIuLMCes BEC 1 nn
146 HACKHILLEHHA B¢ LMPPODLIMA CUCTAMA-

ILACTEAY K =« MHPURMALM
con ey offiniRCTRY-.

MPUMBHIMTENBHU K SHERTDOCEARW, OAHO-
84y W3 JKMBHEHHU UM X KOMNOHAHTOB WUH-
$pacTpyrIypul ODHEETAA, XaPaKTBPUCTHEN
WHPUPMALMOITHOND GHLBCTRA DNPRAEIIH |
CHELYIGUWP MARHBIG TEHABHLMKA ¥ pa3BN-
1A Cye 1 YERYT 3AEKTPpUCERIW: nobanu-
AALMA, T. 8. CO3AFHHE BUIMIKIIOCTI NOAY-
HATh CAASb MEXUY AHDLIMK NYHKTARK NNa-
HATH (BRAKDHER HUuODXMILE U MAnNNHace-
NEHHLIE MECTHUL M. npvnnnapHue ofnac-
TH. OKUdILI, BOAIYIIHOS NDOCTPEHCTBU):
HEPCONANMAANMA, T. B, CO30BHNE yuoOinmuix
DOIMOXHOGTAR NOMYSHETL CBRHIL NIDOOMY
uenORaKY B NG0B BIEMH, PaCLUUPCHMe HN-
MEHKNATYPbI CIYRD 1 YCAYT JNAKTROCBAZMN,
B TO# NMUIIE C MCAONKhRORAHNEM HOBDIX TEX-
HUHCLRMK pemaniii B obnact P -tenedu
MM, MHTANAKTHAHBIX CWUCTEM, Ceiol ato-
HEHTGKOMD AOCTYNB W ap. B 1a6n 2 npuRa-
HNeHa KARCCUPMKULMA NepcnakTUAHAL
cayxb vessi.

]



NMEPEHOCHOW UBMEPUTENIbHbIU KOMMONEKC
AN NCCNEQOBAHUA SNNEKTPOMATHUTHOM OBECTAHOBKH

0. KYTENOB, xara. rexu. Hayk., E. YEPEWHER, r. Mocxsa

B “Paguno”, 1998, N2 9, c. 63 Geina nomeueHa KpaTkas niudopmaymn © ASMOHCTPUPOBABLIEMCR HE BLICTSBKE
“Caa3a—IKCNIOKOMM-98" NICPEeHOCHOM KOMNNeKCe NS H3MEPCHNR 1 PEerncTpaynn 304 PaRNOBHANMOCTH,
Pa3paborBHHOM MOCKOBCKUMY DuPMann “Up6uc™ u “Caaxom”. 37o co00LUEHNC BHIIBDN0 MHTEDEC y YUTaTEe-
nedt. B nyBaukyemMol cTaTse QOCTATONND NONNO PACCKA3NBACTCH O ABHHOM KOMIANEKCE M €0 BO3MOXHOCTSX.

C navana 9¢-x 10408 8 Pocci Havanack
GuCTPOC PAJOMINL LMLTENM CUTOBOM, NAA-
KHHFOAOKA 18 TPGHKODON PagMuCBH3K, 310
NPUBAAN HA TONLXO K KONKYpOt nvow Lupbbe
MAXIY ONAPATONAMK, HO ¥ K YXUTIUMEHNIU
TPEOOBAHHIA K KAUBGCTBY CUCTOM CLmIu LU
CTOPOHbI KOHTAGNWAYIIIMX WU PErnasmct Hi-
Py oplanoe (lockomchRRalk P, foc-
CBAIA IO M UP. ).

J1nA YCXIAMCCHOI & KOH HIUAR CBAAY CHGTAM
M NRORAARHUN LIMCIICITNA 1ia WHCHYRNBEENMA A
TARAUTOPMK KOYMHRIE ONRPATOPLE CUHIN HE-
NUJIbJYIOT 20POLLO NCHAINARKHKRE AOPOrocTon
WHE B IIMUD) IbHBIE {FOARMMHRIE) AafnnaTo-
Pui. B v COCase — WHPOKIK HEGOR ARGOKN-
TOUHDH MAMEPUISIILTIVA BrinBparypb. Moaoh-
HEIA RABNRATORHIK KONTPOUKPYII| BLE TRXHH-
LBCKHE {11 MNTHHACKUE] TTAPAMCTRLE CIC Mt
CBR3M, B TOW YHGAA K 3nHK YEEPCHHOTD 10K
EMd LT HIIOEB 6a30BLIX CTARNMI — TaK 30
EACK X JUH THOKPBITHA.

»

Puc. 1. NepenocHoil namepuTenbiblii
xomnnexc “NAK-1000"

UOH8KO AnA CRBAHKMX 1 MANKIX KO M i
IBKHE HEpPEOBLUXHBIE NAGOPATORUN CAMW
KOM A0pUT i, MMEHRC OAR Hx Skin paapafio-
TaH MANDCRUDRU THBIR  BOIBMbIR HOCKEARIA
HAMARKTanNbHKHN  komMiacke T IAK-1000"
1puc. 1), OCHORHAR 230311, POLURCMAN T 1M
KUMINIEKCONM, — npnAanasue pabiot no on
PEARIFHIIL 3UH NOKPbITKA. Cro atniturent.-
NBIG KQ'UCCTOO POt oY, CRaBHITeNLHAN
ABMIARUAHA W HAACKNOCI L.

DOYHEWMOHANRHD KOMNACKC COGCIUHE W3
48ThIpEX YECTRM! NAMONPUEMIIOA. DLMMG-
FM IRABHOM, HABWUrALMOHHON # NUTAoWCH
e, 2.

OcnoBoy  puUHUNpHEMHDR  YatTw
TIKK-1000" soyme1 CH KOMRBKITARPHHI CkA-
HHPYRIWKMA Npnernvie ICOM [C-PCR 1000
(ev. "Papun®, 1898, N2 4, ¢. /4, 75), Mpu-
ENMHIE WMBBT LIMPOKWIA AMANA30N <aciol;
0.01.., 1300 MIy c warae sacTpoirm o1 1My

1 PACCHIATEN 1T 1MEN CHIHANAR CO CReAy-
OIMIAY BHAAMK MOLYIHLMK; SSB {USD,
LSBY, CW (2 8 sTu), AM (2.87/67 15720 KTw),
FM (B 1550 w), WM (507230 «0). laknm
00pazom, NPMAMHEK NO3IBONACT Paduluib
HREKTRYBCRH GO ROAMU UCIILIYCMULRN
B PHLMUCHRSH CUrHANARM

HYyuGluri eAbHUCTE NPUeMHUEA (R MKR)
B 3RDMCMMOCT M O 1 1diId30HE YACTOT M AvAA
ROAY NS NPUMBCUN I B 1a0JLE.

BrTROAHHKIW MPOMROrOUOPHIENE LHET
BUIKMUKHOCTR KDHTRONWPINRATE 112 CAYX 11PK-
HAMBEMEIA CHHAN. TI0 KoMNLDTANHOMY 1811
Tepdicicy (HY-232) ocywecrenssraa yn-
NaBAENNUC NPUCIAIMKUM 8 CNELWHANhHD paa-
pafinTassnt dmpraon ICOM Qupmate Ko-
MaMd., ITOT NEOTOKOA NOIDONACT NE¢ UKD
yNpasnATe BEAMU hyHXIWMAMI ApUCMIMKE,
HO M CHMTBIBATD NIAHHHE. R MACTHOCTI ypo-
ULt I HPWHK MAEMOr0 CHIFHAAA . PARPeILeN
or 256 1 pRysuna.

o nrmman na
L cenimy

| suebosh I
apy | T M

Puc. 2. CTpyxiypHuRs cXema KoMNNeKca

Cnanyer rrasart., 'ITO IECMO! Py Hy SdHB-
JIEhHYIO B SOKYMAHTAI K IYOCTOMTCILITLL T b
npresHkd 0.32 mkB r amanazone 56700
MU FM peribHER OUMGBPCRAHHAN{T. & Chsi-
TAN C KOMIILIWI BPE) YYBCTRUTANBHOCTL Ha-
cxonhkn ¥yxe {140 Ml u FM — 1,5 kB). No-
ITOMY SN NORRIICTNG *iyUGI UK IR ILHUCTI
4 0.2 meB Haadxknaun  noaonhmroLnuia
WHPORLHUAGCHBIN yewnltank (Ha 20 b}
Byt 0.2 mkB smbpana uexons ma -
MNOROH  ‘IYBCIBUIL)ILHUL K HOOHBHTCKMX
CTAHIMA K Teaedonon

HABMMANMOMHAS 1IaCTH BLINDATILT . HY -
HUBE MPWMBMHLKA, PABNTAKILErD O CUCICHMe
GPS. Muurue hHpib, ARINYCKAKHIME Taig
APUCIINILIC, 1 WAEPOEAR HOMBHEAATYNA MONE-
e NO300ANIOT HIUMIDLETE HABMMAMOHHEIR
MPMCK MK C BCOOXULMMUR TOYHOCTEXY MEGTO-
NNPeenct mA U Am paburs: B SHOEHHBE YORO-
BHAX {NNOTHAf FOPORCKaR 3¢ 1PUIRKY, UTKPbI-
1B MPOCTPAHCTRO MAW RO/HGS NOBCRRINGI L),

Hanbones yanfiMkiMu ANS nONb30Ba
IEAS ABARKOTCA AYTECTO-

Avanalon | Yyecrerenshout, mkB BANHLIE lfoccTarpapTom
NacToT, _ WU PO3PCWLINILeE K FPdxX-
My SSB cw AN FM WFM AAHCKAMY NPUMCTICITMIY HY -
1,8...28 .24 0,28 1,4 - - BUraLMoOHHKI®  NPMCMITKK
28...50 0.35 0.35 1.8 [T} GARMIN-25, GARMIN-30
50...700 o2 Q2 1.0 9,32 0.79 INPUNSBULCTEE  BMBRHKAH-
700..1300 | v.2% BER 1.3 D4 1.0 rrai upmt GAHMIN,

CucTema IckI pLIMTHHKA COBCNAYMRART
ROAMOKHOCTL  3XCMLIy iUl KUMNNBKCA
B ABTOMASMNE OT BUNKK, UG 1LB)IHEMUR
B ree3na npueypueatena {12...13.8 B nociosu-
HUMO TOKA), WM B NOMSLLSHI 0T COTH | 1epe-
reHHOFC T0KA (220 B). Kpome Tond. noipoen-
1Ll BXKYNMYTTRTOPD KOMIROTARA A03R0NNIDT
OTKNIOYAIL 1 U U ROMILIEKCA M PAIOTATR ¢ KOM-
MhCTZOOM A9 0NomMHD, Y10 yaolHo gna kon-
PORAHLA hIANOD [OTIC) PJELMK . YEPES MHTBD-
abic: RS-232 vnn no poTpocinionsy Modkry.

B KavecTee BRIMMCAUTENLHOrG MOLY/
UCHONLIYRHCA MOPTATHUBHRI KORNKINTED TU-
Na NotcBouk, MuHIMsAE/bHEA KoHGMY DA pia
AOMKHE OLITL cleuyiwwes: Pentium- 133,
RAM-32M, HDD 1 5G, SVGA. Hanuruve
BCTOORHHNA 3AYKOROW KAPTEI M FROMRUI GBU-
pUIEnel NORACARAT KOHTPOAWPODATL HY
CIYR OPMHAMAEMBIH G1MHAan

Crustb BbiCOKKE TPRBORAHIG NPaAkaBns-
HTCA K KOMI B 1EPY 8 CBASK C MCNONLA0RA-

Frogoancy Swmp Wadrbat |
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Puc. 3. Jluyernan navens “mupryans-
HOro” npubopa

HUAK  MOUELIX CPCACIE  TIPUIPHMMHOTO
afecneuenn — LabView u Mupinio, Npo-
rPAMMHOA OffACNENEHME KOMNIIKLY HEIIA-
CHHU B CpAAR NRorpamMmiuposalma LabVigw
4.0, HUSBLARKCLLBA NONKANRATEND CO3NATL
YUOUI A 1 prdHHECKUE MHTaRgaHE (TepMmi
LiahVicw 0vemaet (pOrpEMMY, MMUTHRYIO-
1YH) NMUBCBYID NRNCTL W aJn UpHTI paboTe
runoTaThuackorn npltiopa). Mopysie orub-
pekeRnsa gaptorpadimeckoil uidGopnaLiin
IRIIMCHER ¢ noMoukin  Nakata Maplnfo
Ho pue. 3 1ipreefeH0 BaoGpawanua nune-
ROW (YTINADASINLICE) flHe) i “BUPTYEABHOID
nputiopa”. Pafiouce Nonc uuplyaibHoro
npuGopPa RAZNANPHO HA HECKONLKY 30H: JU-
HH YCTHHOBKI NANAMETROR KOHTPONMPYSAMO-
1 U KelHE)IY; SUHE KAPTh; A0HA YRTAHORKK MA
PAMCTROU PR MU Pausdi 30Ha NPafCTAANA-
HUS PE3YNLIATOL WIMEPEHHIA.

B amiic onpepelieHis HBpBMBTPOR KOH-
TROMMPYCMOTO KON IUTR UHERRIOP MOXET YC-
TAHORWTR HACTOTY, CNOCOU  MULY)IHUNK
W WHPWHY NCA0CK KAHANA

B 3uHe KapTel onepaTopy RpeAvaBAACT
CH MCJIKUMBULL 1dTGHOE CHOMATIYRCKDA Man-
GRAKCIME KaPTLl PURUHE MCCNBOOBAH Wit
08 KOMTRNNA NRABUALHOCIA pUEsas NU
Jr0N 30HB.

E 3UHE YCTAaMOBKH MAPAMATROB PErkCT
P3N UlleprIUD MOXET BbIRATH NERUMO-
AVIHOCTL SAMMCH TUPRIAE | OB KOHTRONMPY-
8MOrN KAHANA 1 MaCLTA) KYPILW B YHENCH-
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CPELCTBA U CNOCOGLI

CB4a3b

PALWUO Ng 4, 1939

$AOCF I OT CKOPOCTU ADWKEHUA RTOMOSM-
€ 1 HeoDXOaM Ol CTRNEHH ROAPNGHOCTI
XapThl NOKPKTUa. Mpit CRAPOCTI ARTOMO-
6Guna 40 ¥m/u 11 NAPUANE PErMCTRALMK
2 € Nerka NLACHNTETb, HIU 3amepur Dyuyr
HPUMSBULMILCY Sepe3 xawaue 25 M.
a HpK 1ICPMOOC PCrUCTRALMK 4 G — 'IePes
xaxaue 50 M YRenwieHue Maciitada
kaPThl NN2RONRAT UECCNANNRATE (ONBLIKE
TAPRMTORMK, 2 YMEHBLUEHME — OpPFrEHH30-
BATb PEXHM CUHUOHUKLEHKA BB10MOUN

A8 B0 MEIKOMdCWIeOHUR Kapie ¢ anTo

WA HCCKROM YCIAIOOKOH DTMOTKR {M305-
PKEIIMAY AOTOMOOKAS B 1IBHTNE KAPTHI.

B 30He NPenGTARNAHHA PaIYILTATAB
QTOGRAXANTCA NAMENBHNE K PANQHIACKEM
H TRKGTOROM RUNAX. B TAKQTOROM — NMBD-
NATCA PRAYETATHI TEKYLLATD B3MEDEHNR;
HOMEP 3ENICH, BPEMA PEIAL IPBUBK, WMPL-
T IOMEL JANMERY, ADIIOIY 104K 3aMea.
SECIYTYE MRCIEOMKIA. WHEHIR NONOCL 1 M-
AyNauHs POrUCTPMPYCMIOrQ XaHana, WanA-
PRHHBIL YPNRAHS ARUHATONG ClirHana. B rpa-
hU4ACKNK DKHE ONBOATOpR Maxer Habnio-
[dTb HEKQTOPOE ®OMMNeCiBU JubbHHL 254)
HUCHELHHA PESYALIRIOU M3MCPCTMA, uTD
HO3EONNE 1 ONCPATHDND OUCIIMBRTE PE3Y Nh-
TaTL PaboTH Ka HopTy aRToMalitng R NPN-
1IECLA NPNRANAKKA KASANPHAT.

PaaynktatomM paliaThl KOMIITEKCE HE-
NRATGCA Gain permcIpdau, B KUIPUM
SANWCAHE MHPOPMELMH U KeBRUUM nsMe-
perv. Hpolpamma oipabork ganna
PEI MG paLlian Helwcar® e cpeace Maplnfo
WM IIG3BOARE F NPOMIBECTH USCTOGYIO KOAM-
PODKY YPODHRA NEMEKITON CUFHAMNA 6 HAHR-
CEHMAM | RATHRYX NTMATOK NN TRACCR MR-
panAa. B vrore obpaborkw thaina pel et -
paLK ONEPETOR NOMYYYE | LB IHYI pHU-
nedatky (puc. 4}, Ha nen nzobpaxona
1PJCCE MPOC3aa € OTMCTKAMLI yPOBHS
MPUHATOrD CHMHANA HA hOHe KapTOrPAa-
thuvAcKoR noannxkK, DOpMy 1 RAZMED
NTMATOK ONAPATOR MOXET WIMEHSITb MU
CHOEMY *engHuio. LiB2i umekn xapuk-

= eew stwr e - 61
| o B L

%

Puc. 4. PeayneraT 06pabotki ¢aitna
pPArucTpauuu Ha KapTorpaduYecKon
noanoxxke panoHa TaraHCKOW NAO-
weann r. Mockest

TEPM3YET YPOHEHE ITPWEHTONO CRIHANG.
O ReNBHUKO NONLICBATCAR] KOM
IDIcKe  pmoweT BuTh gononncn npo-
rpaMMHbM  OOECNAUAHIMANM, NNOARNNAK-
MM NPOUAROAKUTE WAMBPBHWMA OAOHOD-
BPEMMEHHO MO YETbIPEM YHCTUTHM 14 A0-
NOAHKMTE KOMNIKZKC 1RCTUHBIN HPMERTIN
kom (1ecioson aboncnTcKoi paawo-
cTaHUWei] pafioTaio MM B AAHHON Gur-
TAMA 19 PATUCTRANMW KANACTBA CBAZM
{konwyacTea ocwkbiok). B 3Tom cnyvae
TNepartop MUXe1 LBE oM L IME [OK KOUN-
PUBEIL YPOUSCHL NPMETAMROMOTO CHUrhia-
na, a GOpPMOiA — KIHECTEO CBSI3N. -

I N B B N BN N BN BN B B BN BN B BN BN RW BN BN NN BN OB RN NN BN BN BN CEN BK BN BN BN NN BN BN BN BN BN BN N BN B BN BN BN NN BN BN BN BN BX BN K BN BK BN B B BN BN BN BX BN BN BU BN BN BN BN BN B BN BN BN BN B BN B NN N NN N J

WNIO30BAA PAAVOCTAHLINA

1 MEXIOHOBbLIE COEAUHEHNA B CUCTEeMax

TpaHkoBOW pagnoceasn MPT1327 n SmarTrunk Il
T. AJTUEB, rewx. gupexrop TK “InexTponnxa-Auaans”, r. Mocksa

A MHOMMX UNERHIUPUB CUC EEM TRRN-
RUBUPA PaUCLHIN UCCLIA GRTyantl ik 3a-
La4a odLCaMhic A AbOHCHTOE PA3NME HKIX
CUCTEM, MMEIOLMY DAIHRE CTAHNANTH K
HACTOTHRIS  fwanaaonn (MPTI327
SmarTrunk Il 1W/UNK HBCKOALKKX 3CH
SmarTrunk Il B eglnyks cetb. Vicnumiosa-
HHE CNELMESTMBHPOBHHHON PHI-RTC 1
xaHANoE [TC He BLBILM |IPHEMIEMU Wik
PEWEHHHE HRpUDJIeMBl MEXIONOULIA WK
BACKCHCTORAI LK COCONIIETIMIA M3-3Q OTCYT-
CTDMA KIAHANOB CAA3U, AHAIUTEARHAOND Y-
AOKHAHMA HYREDAINMH 1 YRANUMEHWA BNA-
MEHW YCTAHORNAHUA COOAWHBHMA, 8 TAKKE
BLICOKOR CTOMIMOCTI GDUPYAUBEHIAAH, FOH-
LDKH 1 3aryCKa celu,

Paspabotamioe y Hac yCTPO#CTRO
NPCACTABNNET CORCH MANORYID PARKMO-
cTanpi Motornla GMID0O (M 120} ¢ yoTa-
HNANAHHBIM YHWBEQRCANbHBIM  MOOYIEM
ULB-MRAS 11 BbiBELEHHBIMH HY SKUEUCYa |-
HbIA PHILEM QUHIUIIHU IEJILHEN Cul U
MW yHpasacHA. [k 1N unoro Npeg
claunenma 0 pPadoTe LWNKI30B0W pafiuo-
cTanum 1 cnocofie OPraHM3anl Mew3n-
HOBBAX M MEXCHCTEMHRIX GCORAMHE HIEE Dac-
CHOTPUI FHNOTATUNENKYIK PAAWMOGETH, C0-
croanyn 1na Tpax aod SmarcTrunk I, o6eny-
KUBAEMbLYY BRAOBbIMI Clanulsmid BU2—
BC4 11 3uHu MET 1327 ¢ Uasouoia cranunci
BC1, BKIDOYCINION B 1I0KY10 CCTL CTANAIPTA
MPT1327 (cM prcyok)

AnnaparHan peAnaanMa AOCTATONHD
mpneta. Ha kaxaoi Basoeol ClaHumm
Smar Trunk 1 {BC2—bU4) yC 1bHuumuac 1 cH
LU/THBUBHA PBRUVIUG TEINIUMA W OO I04AC TTH
raUCAICK ARCECCYTPNIOND PAILOMa K nKDo-
MY M3 KaHAMhHREX KORTROANAPMR ST-R53 A
TOMEW CXEME MHTAPKheRCA ¢ TanrRpOHKOR
nuHmall L2/ | AHTaRHA IIINKGROBOR paaMo-
CTAHHMM A0M#HA OGRCNEMUTD KAYELTHEH-
HRIA NPUANM CUrHaNa oT coceaHny Ha3ubbIX
CTHHLMA 11 MUXRET Dbt | b HBHPRENIEHIOW (KOK
NUKBIHD HD, PUCYITKE ) Wik 0DLMIOK LWITL
pouon nps DNAronPUATHLIX YCAORMSX NpK-
ema Takem aONa3NM, HINNANRAN PAAMO-
cTaHiun GATE-2M pafioTaer B CUCTEME
MPT 327 HawacTtotax BC1T, clanuns GAIE-
28 — B cuetene Suwf bunk 1 Ha Saco1ax
BC3, craruuy GATE 38 0 cHCTCME
SmarTrunk Il 1o nactorax RC? 1 RCA, nTan-
148 GATF-415 — B ructama SmarTrunk H va

- - - -

FLadl  Frsar Fludi  Visinn
aT8i3 L.l 3T333 L.t
Przd2  Predd FtxR2  Predl
Shbss L.t Stled k-
L3 -
L4 T
W WTE
45 d
bC4 BC3

spciulax BC3. BoaMoxio Ans MCKIo ie-
THR BIAMMHEX NOMBX MEXY 1HN0N20RNA
PANVNCTAHI MO 11 NPHAMONERANATYIKRAMK
Baanroil cradimu NoTpedysTea BRNOYE-
HUA OYNJIBKCHOMD (BUAGTRH MEXLY HHIEH-
HOM 1M PRONUC THHUMER,

Faluia 1aK0n GUCTCML MMEET heKOoTO-
puc ocobIOCTH, obycaosnchiibic Ten.
4IU modyie ULB-MRS umeeT cneayiowme
NPOFPAMMUPYCMEE  hyHKI MOHANKHHIA
ACAMOXHANTH  offecnAaulrakinue paboTy
NKAORNH PARMOCTAHLIMW:

— B paxume MPTI1327 nupumerpb
LOWEST « HICHES| PERMITED OWN
FLEE NUMBER olipcacnnioT cooTecTcT-
BONHO HAKHIOW U BEPXHIKG MHaHUIh HO-
MENOR, XOTONHE MONYNE NPMHUMABRY KaK
GONCTRAHHKA MHAMBWIYANLHLIE;

— nmoaynk ULB-MRS nosbonye sipe-
HEI b ve HEPE UdHEE | IIPAME T DOB CUCTCM
Smiar Tiunk [F ¢ NONHOCTLIO HE3RBUMCUMbBIMK
CUCTCMIILIMUI, NMACTOTHBIMIA 1 MHAMRMAY-
anu LMK NAPAMeTRAMI,

— FAPY CEAHUNORAHWM HA NFHIAM MNOK
NANRNAYY ROAKMOXHD NGBBAMHKTL NIODbIE
nea &anka Smartrunk f;

— B CMNWCKE KAHANOB Kaxaolv OaHka
SmnarTrunk I, NUMEpAC SHUTU T HpMemeLHie-
PELEYM, KOO OMY KAUUTY YKASLBAKTCH HA-
NPaBACHNG PARPELIEHHHNXR HA HEM Coafi-
HEHUK [MOXOASIIME, AXONRINKMS UK TR 1
ApYrve) ¥ THN MCXOOALMX COEQUHEHNA
(pAaauD — pagwo, pagwo — TelledOHHEH
JIMHWH, BOE LA,

D xaxaown Barke SmarTrunk I 3ana-
CTCA JCTLIPE TPYNNOBEIX KOAA, Ba NOCNAA-
HUX 13 KOTOPHYX B 1HN3ANAOH HaakocTan-
KM ONPANANAIT AMANAI0OH HOMEPUE,
MPHHUMAaEMbiX KEK COOC 188 HHBIR MHLMBY -
OydnbHERT HOMED.

B ormcaHu CXEMbl HYMERILAW B CUC
TEME CUEMAEM HUCKONLKO yMPOLLCTIN
NPCANCADKME, *ITO BCC PAAMOCTIHUMK A
cncremo SmarTrunk [ MenT AAYaHANHLIA
HOMERA & AvanaanHa O0—89. a NaLKUHr-
KOfib PAAMOCTAHLMA COBNAARINT C MX HO-
MEPEMU 11 NPOIPBMMURDYIUICH CO0IBEICE -
veHAU U 1 Q000 go 0095, KpoMe ykaaannex,
u konTpONACpL: ST-853 Bas0ALIX CTAHI WA
BCZ — BC4 NPOrpaMMUNYINTCA HOMAPRA W
KOfibl MEXANHNBWYX BBIZOBOB KaK NOKA3HHO
8 Tabn. 1,
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Tabnuua 1

Pacipoaciciie Homepod v - —
KOOD MCITHODLX DLIZOD0D B :luunnn cTuI:uml Ananason naropon Nodprounr Nvreww 1 Nunwvn 2
roiTponnepax ST-B53 Basomkix omep anan . KOAbI . MCX. BXOA. | MCX. BXOA.
crami 1 mMoaynex  LLB-MRS au--vy QUIKE— 1034
ILKZOBED. PEOMOCTEHLMEA OTKHD L 100—19¢ | 0000 — 0098 Her Her | Her Her
SEECTIEMH b MLV ISSUBBHME 1 1H- ) way - Pan Q1K — {12
VOIO LBYSHEMNOIO 1IOMEPE 11PH 2 K2 300 — 399 0300 — 0360 Her Het Aa Aa
JEIICOC FOOHCHTa D MPCASNRX Of- 4000 — 409¢ 0000 - 003
10M A0HK; HAGHD HORMAPA AOHR, Ky~ K3 4100 — 1195 02060 — 0258
fid HANPARNSBTCA BLIAOB, Napan 4200 — 4298 0390 — 0393 Ha Ja let fda
HOMEHDM 20CHEHTE NPN MEXIOHO- Ml HY QIR - (g
ROK  HLISUBE.  HEIUMBIMHYECKOR a K1 100 — 199 0100 — n e HRAT Hat Hat Jla
MAVDUBIVBHHIAE KOME MENIHU- 200 499 Ol Qoa
B0 BLIODE B MPAMOWM KoA Abo K HidE - Hu L0 - (ishd L Hr: 1 s Il
HOITE NPW pAcnPOCTPRHEHIMA Bhil- cQ— N9 0000 — 00T
3062 N0 LENO! K 00 YKA3AHHDI 30- 4 K1 100 — 199 0100 01149 Hut Hes He1 Her
I PACNPOCTRAHEHWE  BR3DRA 200 — 299 0200 — 0299
WAKADRKIMK PAAWMOCTAHIMAMI B K2 200 — 399 0000 — 0039 Da her Oa Oa
LANPABNBHKK YKHZEHHOR 30HbL
AR peECTME 1PHMBEEMUN CE HA TaBnuya 2
g}g:"m(l:: m;;?ﬂ&uﬂggm Winoa Banx | Kanan Yacrora Hacrara Hanpaan. Tun Cn?u
£0F HINNANROY PAAMOCTAHILIM, SmarTrunkll nepenays | nprnema BhlA0OB3 UCXOL. NSALKANT -
CRATAHNIB Talin. 2. —_— - ] Bbi308A Koal
lazHayeHe NEpEMBTPDE H KX GATE-4% 1 1 Frxittl i Rre: Pajpan 0300 — 0399
BHAHHE HE pb\(kny CHCIBME pUC- 4 rixi? Flxi? R+ Il
CMULMM HE NPsscpax pacnpocl I 1 Frxd Flxd1 By Puc 0100 — D299
QAHCIILS MCXKIOHOBOMD DEIJOBA., ) Fexdd Flus? T Puc
3;"3“2 f‘a-z‘lﬁ;?;s;nm ﬁ?’?ﬂ?mk I garc-ss ] rx2l rx21 Ccs __Panno
43 30HH AGDHRHTA INZ.14 OTRAA 2 2 A2 Fra2w [ Hex —
200 cand MPT1327 acylecTana. : " H:"q Hr; H,_L 0200 — 0399
4R B CNEOyHHUER NOCNeA08ATENb- - — -~ = =
SCTH: Ao . GATE-25 1 I Frx31 Ftz31 Bxogsmne Puau O10¥) — 019G
1} HaDup koraurubH{2100234 27 2 Mrx32 Fix32 Brunawme Pagky

2) koHipuinep S1-853 N§-2
RUATOCPAABET IANPOC, NCPCAACT na Tenc
dorryy Ak |2 DTMF-nocnanoRaTenh-
woetk {2 100234);

3) wmozoEan  paguocTanumrR  GATE-45
npHHHMBEY HaOOR © anAkK L2 m Qoupmmpye
3npoc (2100234 27) 1a BC3 3anpoc byacr
1CPEOABRTHCS TOMBKD HA KAHAN KOHTPONNENA
§T-853 N3-2, TaK KAK MCXONAINUE BHIAGRK HA
renatonry nuHuKr B Monyna ULOD-MRS
GATE-4S paspeleHs TOAbKe N0 KHHBNY
P32 {tmaeling), 4iu CORpBRINI BREGE BpE-
M YCTHODACTIMS COCAMI ICHIR,

4y woutponncp ST 853 N3 2 nopToepx
JACT 3anPOc, NePCAaeT HE TeAehOHHYIO -
mwo 12 DTMF-nocneaosaTentHOCTh
12 100234Y;

) wmazoean paguocTanyws GATE-3S
npiHUMEET Habop © AuHIK L2 1 dopMupye!
aanpoc (2100234 27) 1w bC2;

6} aanTponnep ST-853 N2-2 (Tonero cry
caapeuIBH nexannInKin 8H3AoR no 12 —
sm1afn. |) noATRARXNAAT AANPXY:, NRPAJART
Ha avHKo L2 DTMF-nocaenceaTensHICTs
12100234};

7y whioaooan paguocranw GATE-2M
IpHiLANAET Habop © NnHki L2 4 opmupyeT
3MPAC MEXOTPAAHArD RLIAORA {2 [Q02341)
vaRCH;

8} abaHeHT MPT 1327 DTEENEET HE BBIZOB;
CDBAMHEHIE YCT HHOB) IEHD,

Taruea xe cHioeoDLl vl BC3,bCA rpune-
JHEYIITCH F8HPOCHEHE COSUNHEHWE C JIMHUER
L1konirponnepa ST 853 N2 3 {puxog na abo
JACHTEKYHD Nt TTC)

B paxa NaparaRONOR AKTMAHK ClFrHan
IF'VMONOAABKTENR C KOHTRONNepoe ST-BS3
PCNDAb3YEICH AAH BRCHEHHA NEPELETYHKUB
WYKL DRLANOCTEN LA L9 LLCHA R3O0
voro coensnenun, OTHoi Co cTopoitl abo-
weH1a SmarTrunk L onnanadtea no aTkmouwe-
WA xoHTRONNepNE ST-853 a1 AvHuM L2, npu
ovfice Lo CTopoHb aboHenTa ce MITT1327
QRHICTIAC PASPLIBACTCH (10 LenoHKe BC2
BC4 nopaicit O WNDDOBOH PAOKMOCTAMHLIAM

DTMF nocuinox & o avmin L2,

PACEMOTIMM NPROXNXNEHUE RHANAI A Of-
PATHOM HAMPARNAHUM — BLIANAE ABNHAHTOM
N350 orprog N4000 cetit MPT 1327 aborHeH-
18 St Irunk Il NS B 30He BC4:

1) madop komanuu [457#) (ann pwaosa
Toro x@ aboHeHTa A 3onax  RCR,BC2
SmarTrunk Il nathspaaTea A57H u 257F cony-
BRATCTRAHHAO);

2} pannorTtaHuda MPT1327 abonenra N-
350 Yuprampye | sHpoL Hy Buisod BOUHEeHIE
¢ wacntmmratopon MPT1327 N 4257,
LIMOI0B8AR PaanocTa iuus GATE 2M cocnpn
IMMGCT  oMep,  KaKk  coboTporniuiia
(€M 1a6n.2), ¥ YCTAHIRNMRIET COSAUHEHWE
Ha kaHana GC I;

3} wnkaoeas papuocraHukR GATEC-2M
WMIMHTHPYET CHUMHAN BbI3GBAa HA MMHHID L2 KOH-
Ipuaneps S1-853 N2-2, npeulpasyel b pe-
CATWHIbIA  DKOMDANEHT  wMACITUGMRATOPR
MPTI3%7 Rh3HRAEMOND AROHEHTA, paBMRIA
4257w otyinacyanaat DTMF-poHafiop aTarn
YMCAA HA JIMHIK KOHTPONNBPA;

4) roHipoiep ST-B53 N2-2 vblibibae!
adoncna SmarTrunk Il © NIRWEMNT - KOO
0357 {cm.Tafin. 1)

5] mmaacran pasuocTanuin GATE-3S
NPMHUMART BRIANA, YETAHARNMRART COASMHE~
HMB, HMUTUEYVET CHIMHAN BhIZOBA HA JLHIIO 2
KOHTpOomepd ST-853 N3-2, ipeobpasyer B
HECHIMNHBIA SKBHBRIIERT (337) NPMHSRIBIA
1MIRLAHE -KUL 1 gcywecigimet ero DIME-
Aotbop

) kouTponnep ST-853 N3-2 owsdnpaet
atkomenta SmarTrunk |l ¢ naliaskesHr-kOAOM
D357 {cm.Tafin. [);

T} WMUJOBER PHOMOCTEHWAR GATE-45 npH-
IANAE E BUIFOU (UM LIH30BUNA PJUyaus i
GATE-2S xop Q357 we seacTcs CEOMM
[erTadin 2) YETAHARANRAAT CARAWHAHWUA WMW-
TUPYAT CUMHAD BRIRQBA HA MHIKN L2 KOHTROANR-
pa 5T-853 N4-2, npevdpasyer B OBCATUNHBIR
TRULLRUILITT (357 NPMISHT LR ¢ ESRLAHLTE -KUL H
ocywectenseT ero DTMF- gorabog;

8) woutponnep ST 853 N4 2 pusuact
afionenta SmarTiunk |1 6 nAiPKHHE-k010M
0057 {ou.Tabn. 1)

9) abonent N-57 8 3one BC4 SmarTrunk i
OIBENHET HY BbIYUB, LULLNMHERWE Y laHUBIIE -
0.

NMonofiHkm ofipainoM NPoOMGXoOUT pPac-
ARG TRAHAHWA WHAMRWIYANKHOND RRIAORA K R
npeaanax TONkKN cucTambl SmarTrink 1l
BOsmMoxHO TakKe pacnpucT PaHERME TPYNNo-
BUI O BbI3UBE BHY 1P CHC TERbl St Trunk, I
WA MORLY CHE ICMaMAK NPK COOTBCCTOYI-
WeK  PAcNpPeOCICiMil 1IOMCPOB M KOLOD
CPYTINODLIX MOXI0NOBLIX DLI3NDOB.

PaccMOTREHHAN CxeMa nyMepauiw abo-
HAHTOR & AMKMHOW GETH (TAXXKA Kak 1 cnonol
pacnpAgRNeHUA NAPRAMATINR] QTHIONR HEe
SENRETCRA €0MHCTBEHHO BOSMOXHOR, 8 0aHa
KHK YIHPUUEHREH WIDIOGC HIBLIH K UHCBRIY
PatorLt CUCTCMU. B pCantiio ACHGToyIoWmX
CETSIX CO3NAMTCH 2HAWMTENLHO Oonee
LAOKHKIE CXAMBI HYMEDAL M 1 AAKOHK R2A-
WMHOTC COOTBATCTEMA ANR COATHMMIALAA
ZUhiHbl REOURM M CURPHLLEHWH BRXMERK YU-
T2NULAHCHH MOX30NDULY Cosannenvi. Mc-
NOALIYA NPOTPAKMMUPYCMLIC BO3MONTIOTTH
kouTponnepa ST-853 u moaynn ULR-MRS,
ROAMOKHO COZNAHUA CATAA NAANLUHON TO-
noAarki (LANaYKA, 3B830A, AAPARD) M NpN-
TRKEHHUUTH.

EcleciBEHHOE LI PEHMYEHKE B THKMX
CEIHX — YMUIU HERENPHEMUS U HHIKOR
NAC 10T, LE. $HCHO OAI0ULIK Clarniumi B 1e-
Al YCTINOBNCIHOM COeAnnHCHHs . 310 NG
no ANPeAANAETRS KAHAGTROM DAAMAKAHA-
NOB CRAZKM MBX¥ Ay (ANBRMI U WAKIZNARK-
MH PEAVOCTAHUMAMM, YPOEHEM BHELHMY
HUMEX, MCKEKEITMHMA B TPIRIEX 1TPUEMU-
nepeaaTienn M 1N, B uacanuiioM cnyuac
HUGRO NEPENPMEMOR HE AOAXHO NNERKI-
HIATH RATH 13 condpaxaduil aonycTiMni
aanepxxw (SG0 mc) nocrepoBaTBABHOMD
BRJIDYEHWH HEPEAH IYMKUB LWIJIVBLIX PU-
AWocTal M. [ ]

qeEBYD
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CPEOCTBA U CNOCOBbI

CBA3b

PAOMO No 4, 1998

PA3SPABOTKA OTEM ECTBEHHOI?"I
KOMMYTALULMNOHHOU TEXHUKWN:

5. rOAbALUTENH , r. Casixr-NeTepCypr

MyBoKas NEANACTE MaXAY " TPOMALBEN HB-
HIVX ANAHNE" 1 PRANBHE paboTa0LLM HE LB
KOMPYTALMOHHBIN G6CPYAVBEHUEM IDIRICIPW
DYETCSH, K COMENEHIAR, HCIUPHLR PUSLHIMA 013
YECTBEHHOM TEX)IMKN CLHIM NIOCACANMX [IECATIA-
JieyuA. Cyweciuyel minor akTopas, TOpMOo-
JAWKK PASUAIAC DOCCHUHCKWX GUATEM KOy TA-
WK, TURE 1R PACTICE WMBETGS M RONMWHTANBHSIA
ONET, HANNVIMER, ACYILACTANAHKA MPOTEAMNb]
no paapafiorka W BHEAPEHUIO B NPON3BULCTBU
KOMMYTALHARHOR cHETEMBI ATCL-O0. Outueun
ITOMY NOOEXTY FDUAYXILIE LC TV 3 s ifxip-
MELMH O ROMMYTSUNODIORA 3PXUTERTYRR (K-
CrHE 1CnedionHky aTaguia DX-200, nepapaH-
HAS N0 MEXTOGYOARCTREHHONY COrnaleHHIo
PRAGGUHCKARN AARAHHLCTRALMH CBR3H 1 MCNOnL-
20B3AHHAR B SHAHUTEABHON CTEIIZHI PN [apiu
Gorke ATCL-90.

¥xe nupuak vepows ATCH-90 opaacTasns-
sl GUBOR OOCTATCHHO FAHKYHD KOMMYTALMOH.
1y AAATONEY. GONTRATCTAYIOLLYIC PBKOMEBH-
Anarpennd MEANYHANDAHONT COO3a 2NEeKTPOCENA-
a1 {ITU) u erannapran EBponelickuro MRCmy-
Ta NM CTAHpapTHzauM Snektpocesse (EISIHL
Oxa ofecnevvBana NpeaoLTeslivHe ubuncn
TaM OCHOBHBIX 1 PHAE LOHNUNMAICHLILI YClye
TenedUIIUN CuHiv

Iocacayreime rrpcun craduui ATCU-S0
PASAURANHCE A HANNARNGHMH PACWWMPSHIA YC-
mr ApANCCTaRnaamMbly A00HEHTBNM, BBEAEHUR
HO8sIY, BOSMOH¥HOCTEN OIR NEPUDHIURK HU RO

Fram |
AHAJICI OV L
Oran 2
AHAJKOIOBRIE.
Al
AU
v 3
AILTCTDRHT
Al
it
Dran 4
. URIPOBbE AL
x
A = B HEHCATS EWIHE
Algr anareen: indpatnh tpendpaxedresy

LU DOLIURA DIniE

Puc. 1 oA

ULIDPoaiAL- 1 o

TPUAKS 1A YIpeanus mid OGOy O003 mMaR ©Takis
M Ylll,.k)u;lulll-‘lll:l GeIAMK JNCKTROCGRAM, 3 TARXS
UHCAPCHNS CORREMPHNEX GRGTER CHTHAPKIA
st Tak. Gbiny PRANANAAHEL DYHELMK LIOPO-
AN CATH G LHTarpaunal cayx6 (iSDN}, snemen-
Thl PYHKLUHIA HRTEIEKTYANbHUA CEtk (IN), Cium
I: CICTAMOR YNPABREHWA TE) IEKDMMYRHKHLAUI
HOR ceTH0 | TNINI, MOGOEXES HPD1LXLIL CHE
Temb UOLLEXHHBNLHLA UM i basarus Ne 7

Pusesi 1M CODACTR INCKTAOCRNAM CARAYAT
oUW NI MYTAMUY, NR|RANAFARMBIAKM NALENAMI
A ATOW AGMAGTH.

Kak v nouTH BCE B TenedoHr, nepean ATC
C MPOrPAINMHEK YNPEBRERAEM 111 ESEE 1 D
a8 cusneHe o Jlubopwiopu Benna (ATAT)
u 14651 Minepocia 3amMeTuTh, wTo NefRAd 11~
HPoBan CHOTERA ORIEAA A G MIOYNBCHO-KDAO-
Ao snaynanal Tana HKM-24 Soina cosagHe
Tak %6 33 Tpd roga oo ESS# 1. Jso.nouws ce
TEM 3NEKTPOCHES 3H, CUCTOHLLNX HI LHLILIA KUK
MYTELIMH H CHCTEM BepeLayr, IE2AC1 Ay ena Ha
pue. 1. Ot Sungyue CH, K3k 370 RIATIN WA -
CyRU, L1 1COCX0OAR DT IHANOMORRFX CUGTARA EOM-
Y1 SUMKM C ANINNTOAKIMK CHETERAM I NARANAYN
K WITCMEANEHEM | MHAORKIN CATAK CBAGM, NO-
CTRNAHHEIM KA IRIGIPOBLY (FNBKTPLHIHL} Y308
KOMMYTAUMH W COrNACOBAHHEIX C HHRH WApU-
BbIX CHCTEM NEPBLOSYH,

PAHHNYE BEPCHN S5UKT POV CUCTCR KON
MYTUW MM LEHTPRANADRANKMAOE NP0~
TPRSIPAMHOE YIAARIEMHE, DNARATHRHOS 3ANNMH-

AHATOTOBLEE

AHAIGTOBKF

[

NILA

SHAHOLOBML

ALl

ranT bl <1

Al -I] - e T

ATC-A - anacietn AT

HEIOWEE YCIDURCIBD LUK XPRCIIAN MarDONMG-
UMK UD FE1ANRBIHRICIAL X COESMHPHNOX 1 NN-
jj‘IIDCIDHHIII 00K HAK MG YCTDDIM‘.TBB.
KOTOPHA GHAMIRANN NPOTPAMKMEYIC HHDODMA-
Uy, GOMBLUMAHCTBO CErDOHAWHIK LhPOUEX
CHCTBM KOMMYTHLIM HUNUNLUYCT pUCHped
FEHHYK) REXMITERIYRY HIINUPDIYPL A NPDOrOaens-
HOI B LUCCTICHCHIN CORARTR YIPARNPHUA,

ATCI-90 uMaeT MOAYNREMYID  CTPYRTYPY
. PAGNNA/RTAKHLIM YNPABAEHHEN. WTO FOBbI-
IAAT HANB¥HOCTS 11 COECTEYMBELET NPUCILIY
yNPABNEHKA CMCTEMUN. NUIBOIHET Y ILILATL
cneus@rHeckne oIpebnociv 3ak33HMEa
Y BBUMAT b HTOULIC (DYHKLNA B YAE SGIAC TRYHHITY
CI2NUMID

ATCU,-90 apnaeTen HWdiPNRNK KOMMYTALIM-
SHIICIE CUCTRMAQIA, KNTORYO TRAAHIBOHHD A=
HN PAIAIMTE KA 088 CTYNAWK KckaruA: abo-
HeH"CKRYy0 (CA) A rpynnosyto (CF).

K afoHERTCKLP CTYMEH® npmioeamnciu
HODHEHTCKME I . Hal pyoka no koo abo-
HEMTICKUR JIMIMA CORMH M TR NRMQ HRARNHKAD A HA-
CH HAMBNOLITIRH HAMPYAX KAXNAA AG0HBHTCKaA
AMHHN MHOXAT BhITs 32HATA B CPEOHEM MPREIN-
arTensko Ao 10 X BpemeHn.

Crynerb 86UHEHTCKUI U MUKER BSH DCYLIEGT0
IRE T RUHLEHT PaUin B0 ICITCknia aarpyzku.
I'oene ROHUCHTRGIEAY  TeNAGIOHRHAR HAMPYAKA
NCPCAARTRA NN CABAMHUTANRHKIM NUHARM C 60~
nee adihakTBRHbIM WCRCABb30BAHHEX
(no [0 — &0 % epekeHr B Yacbl HEHEDALWER
HArPY3KN) Ha CTYNEHL MPYNNDBOID MUKBHKH

K cmymern abOHERT LKUI L MURGIINN MU0 O
HBCTW 1t aDOHERTUKUE LMPPUBIY KUIIUCHTDATD
Poi FALKY — oraennn s yGIPoRc (ol CMrOC e 07
60 40 100U AD0ACHTCKHX NUHVK, KOTORLIR MOPYT
3L~ RHHECEHK] HA 3H34H~ANSRBIE RACCTORHIA CT
DAHGRHOM ABApyaoRaHAR CTaHLn, B ALK ocy-
UISSTEF ARTCA KOHLIEHTPAUMA 800HEBHTURUP ua
rpyaki Ges BHYTESHHEN L HBMLIKGIIH

Koz eeuaand uwc, KDL TANHOHARN GHG-

UM LTROHICR MR Mafiynaid. (narGaapR Namy
£e MOXHD HADAIWRATLE N0 NS0l (B cnpene-
NPHHEX NPRABNax) Tpedyemoli enkacTu.

JnaCh CCYWETTBAGTUR KUMMYTHUMH BXU
OAUIHA # HCXOOALLHX KEHEUIOU Lyl G Hoy Om,
BHAQ, IHHE ICH KUPARY IS0 A PRIFOBOPHKN K3Ka-
JILY, RHHIOU IR IM3AUNW M RHYTDMGTAH -
UHHLWX KINSN0U  ICPCAT'IM NAdHEX. B RMMyTa-
UM YK) CUCTRAMY AKTIKHAKDTCA TAKE DA3NKHY-
HHP AOORAHTANRHHA YCTPCHCTRA. K HUM OTHO-
4ATCSE, B NBPRYID a4epseab, GNoK MHOFOYBCIOI-
HOM  CIrHaNY3aumMy, OobDeCresHBdiuMEe PR,
cnocoBuB QOMEAH YIPBBI LW MHGDOMAIW-
A U MONRE A IMIH BN GORSMHUTANEMRIM JTH-
AN MAKW OPIMER TOHAMBMLIX GUMManoe HaGopa
HOMPRA NT TaNAGNHHEX ANNAPATOE C KHOMCH-
HEIRA HOMBROKABH PATENRMIL,

Ana NPepUCTREMEHAN YUyl ULCCTICMEAD -
LMK OATIULEIGIAC 1K WIRCTUAR A PARMCROPA Bin-
UL UM LUK AIGHRHTOR, OPHMAHARTES (10K
KO POpRHI-GRARN.

Brnk ACH NppHMAHAETCR NpH 2BTOMBTHYEC-
KN OGHAPYKEHIN HOMEDE BUI3HBHIDWE: U BOL-
hAHTA, YTO HEOOXUMAMU AH TIPLUUCTAUNCIINA
A00HEHTEM HEKDIORBEX LONUIIN I L ILAK DWA08
OBCAYRMBEHUH 1L s OUPRAGaIL NORCTNG-
JIUM ANONARCPCTHILN [WE0RNA.

K NONANHWTANESKY YCTPARGTBAM DTHOCHTOR
TAKWE R-ANATOR TOHANbHbIY CWMIHANDE, NPER-
HaaHaqa-HbIl 019 HOPIMIHPOBEHYIR BUEBUSRLNX-
HEY GRYCTAYECKKSY 1 pPEHeUbl CKIETBIOY, 1 ICFICLR
BEAPALX 2D0NHLH Y 1 X0 ORGAYRKHARHKG RHIORA.

B COCTAR NAOPYAORAHAR CTAHLNMY BXOOAT
QKDHEYRh A CTAMUMOHHBI® KOMnnekth {OCKl,
HAJGHAYSHUE KOTOPbIX COCTOMT B CRHMAIMM -
LA 11 COrNaCUOBHHMKY BHELUIIAX W PpPoLL CO
EUUHNTENS LI 30 E CO CTARIWEM

(Oxovanme cnenyear)
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NPOUZBOACTED NEYATHLIX NNRT —
BLIEUPREM KOMNNEKCHBLIX NOAXOA!

NAUATHRA MNATHE — CCHUEH JIVOUE U PAUNOSINCKTROI INOrD yoT-
poicTea Ux Hann GARNAKTUPOBATH, SrOTOBUTE Ulil HEE 0LPa3
Ui, ULIYCTNTL HCBOABUIYIO NARTUIN, U NWILL RATEM NPHCTYNELb
K CEpUAHOMY hpunauogctoy. foc Bce 310 mokHO cnenath? Ha
PhiHKe NAUATHRX MNAT (M1} Cet OAHH LAUXMIIOCL ROCTATOHO NeT-
KOC PIJNENEHWVE TRYAA! KTN-TN CRALMATUIUPYETCH HE X 1HPUCK
TUPUBEHMK, XI10 TO 3ANMMASTCN QRRITHRIM U IMANKOCEPUAHbIM
NPOUIBOACTEUM, KO- 10 PalOIACT TOALKO C KPYNHLIMU NANTUAMIA.
ECTL GUPMbI, BRINYCKAIIAR CNOXHBIE 11 BHICOKURAHCCTBCIRIIC
nnatel. ECib 1@, 4T0 HC BREWyT COBERIIGHCTROM TRXHONOrMLY
U MATBPWANDE, HO NPELVIE IO HWIKYIO LY. B peaynsTarTe 3akaa-
siaky NN APUXOAWTCA NOPDA MEHATE BEIHEPOB, & 2T0 heyadto
1O MHEIOMAM [PW IMHANM  BanklHMHCTRO Takvix npobnem mukHO 1a-
Gexdib, 2CIM bul U0paTMTecs B MOGKOBCKYIO hiupiMy “PamukoH”.
Tan YMEIOT AEAATL BUE: U1 PEJPalorky no Nporaeo/cTaa NN nin-
Bhrn nfisamMa K CNOXHOCTA. U 310 BCE — K OITUMANLIOM CODT-
HOLLICH UM K3 IEGTRO/GPOKINBHA.

Jiiobue Gopmatnl onucanis npoektrae NN — KpynHeii Ko-
anIph “PeMUKOHA" . Kuk M3LECTHD, OCHOBI DK WHCTPYMPHT KNHGT-
pyxTopa nnat 8 Pacanm — PCAD v4.5. 3o ciapuin aebpum npo-
aycr, paboTatouini non MS DOS, yke He oTBeNae! Ipebosanmyin
MHDL X CUBPEMEHNL. 320004, OAHAKO Brn RhxOAHOH dopmar
A OTAUACTREMHOM MPUMSBULCTEE (DaKIMYCCKN CTAA CTAHAIPTOM
ans onucakkia NN, NOCKOAKKY NApK 0GOPYACHBHWA B HRLWUA CTPR
He He UCHOBIIRACA pioro net. BoT 1 apuxoares nudo OTKask-
RATHCA OF COBPEMEHHLIX CPELCIE NPOEKTMPODIINA {330bITh, HA-
APUMER, ARTOMATUAMPNRAHHYIO TRECCUWROBKY), vl pewdiu 1o-
HRPOLCHYID 3aaany NCPCRNAA MIMGAHUA (ANATY! B hopmar MCAD va.5.
Aevi B Ympme "Femikoi” NPUMYT BALL NPOPKT A MOOM 1a Cyue-
TRy chopmatoe — PCAD, OiCAD 9.0. Accel EDA V. 14, Garher
UTO UKL CRORAMM, PARPAGOTHNK MUKET MU IUNBIOEA L aKnBo-
e YA0OH LI W COBEPRIEHHKHA UKCTRYMBHT, He 3a00TRCE O 10~
Ol HPOMIDOACTEA. ECAN e y RAC HAT rOTOROMD NPOBKTA, TNe-
HVANMGCTR! hpmbl “PernkoH’ HPOPCCCUONINKIO CIPNEXTMPYIOT
NN ¢ v ieTaM RANIKX NOXANAHIR, B TAKKE KUHC IPYK TABHLIA, CXCMOD-
ICKIMUCCKNX U TEXHONOTUHACKVX TRABORAHLIN.

BLICTRC W HELOPOIr0 UIFOTOBUTL ONbITHLIR 0fpaaey — He-
npocran sagava. B "PemukgHe” meroaon ¢GpeiepoBalun 2a
2 3049 K 7 NONN3ARNA A2 AMT GABNAINT ORHUCTOPUHHIVIO (LHATY,
4 38 4-5 gHew 1 15 Aennapop 33 AME — ARYETAPOHKINKY. Pasyme-
aTea, PeYdb MAET O NIEIEX C MEIR/IIM33ALACH GTBCPCTII 1 NOKNHI-
THEM NpUNoent NOAFDTORKA K NPUNSBOACTEY FHKMX 101G YRC Y4
HeHA U X CTOMMOCTH Tpu affseme AAKHMYHNND 33Ka3d A0 3 um?
SKCHOMMS HEAMUU. [lapini Bonuwcro o6uema MOWHO NONYHUThH
33 7-10 pHef. (py 3TUM CHOMMOTT L RULIOTOORN NPOUIROAGTRA
fivnet 10 AoANapoR 2a CNolt, LeHa LByCIupunamx 1@ 6oa Mac-
4.5 A0nnapa 33 AmM2, A ¢ mackol — 6,5 ponnapsy 34 ame .

AR cepnitHoro exinycka o GupMe "Penuiod™ aam npagno-
WAT HECKUNBKO BEPUEHTUL MUl UI0LBNCHIWS NAGT HR QCHORE MATA-
PHANNR PAANKMUHBX NPOUIBCOUTENER, B UL HUC N, U3 OTCKAOTEK-
cronwta dupm Isola (Tapmanua), MC Elactronic (Asctpus) v " Mon-
nuensosm” (Mowooa), macox DuPant (Remerua) 1 MacDaerm
(AHrMKAY. QUpMa NPUXIBULAAT HUKPLEHIAC AEMCACH J0N0TOM. Ce-
pefipom, HukaneM. nannaguen 1 1A, BosmusHo M3t uropncimue
Har Ha noavanMuaHoit 1 Tednnuornl OCHOBE, OAHD- W MHUIO-
CNONHBIX, C TEXHOJIUIBHECKMM padpoluciiies no 0,15 MM, paz-
AV MO MOPNKI, ¢ AHYTREBHHEDR bpesepoBrui... 1IN 310M CPOKM
NArOTORNCHMA NANTUIA OARN-ARYCTNNOHHKY MNAT AOUru ObbeMa
— [BE- M HCAC M (AEPB3s NApTMa — HA HeAenn A0AkS}. Mno-
racnoivblie NN Lest O1eRMBEKICH 33 FIATL HCACND

Kaxoki MaTtapian eeiSpare? *IT0 AyYLLE — URLICBO MAK KavC-
cTocine? EAMHOrG OTRETA HA ATW BOMPOCK! HET. UIX HpHMMER]
B 1eUImue NPMCCOCHia CTAUMOGTH MAFOTORNABHKWRA B DUPME "Peran-
KOH" ABYCTOPOHHKX M1 83 Macku M G Mackol {yKA3AHN Yapaz
APnBh) HA MMOOPTHBIX 1B UTENEC THEHHLIX MATCpManax (LeHbet —
B ponnapax ClIHA)}

Marepwan flogroroaxa napTHy napywe

X nposrasogaeroy  sio 60 42 [o 00 amT
WUMACPTHEIH 30,0,60,0 PRIFR:S 2.4725
U IRGTARHHRIR 16,5/25,0 L2716 11/1.5

ChpayCT UMETH R BIAY, YTO NNUE UCNONBANBAHML HEAOPGI WX 01€-
WECTHEHHEX MBICIHN0D (CTCRAOTEKGTNUT hITNNARUCT U T4, ) NPK
LIMPUHE AOpOXEK ¥ d8sopax u 0.3 mm npancptio 1,5 % nnat otol-
Oyt 6 bpak. Ao afyENORNAHO XAPAKTEIWC IMKHMY CHMKMX MRTCPUa
NOB. LUIH MMLIURTHLIX XC MATCPHIOB 3TAT NOKAAATANK A3MABTHO HIA-
wa — 0,07 %. Ecrm yMeHBWU L LWMPWlY AOPOXEK W 3330POR SO
0.2 MM, TO HA NTARYACTBBHHLIX MATEpMEdx DPUK BOIPACTCT L0
2,5 %. 3 CTOMMOCTL M3ArnTNRAAHMA NRAT — KA 304, Hu nikivx n3
WMNURTHBIX MU ZEMRNOD 1aK0C MOMEHEHUE HA 1IRHA HA CKAXETCA.
OTMATIM, YTO NP TIEPENBIAKE HB OLHOC LOPOEHIMX HCMACKUPORIH-
HRHX NNATAY 3 OTAHACTEEHHRIX MBTEPW I8 v & UICHAMBACTCA
KpomMe TOro, NocKONkKY Ha NOANHHKIX NNATax MaCKd HEHOLHILR 10
LAV UNIUER (8 HE 10 MOAK, KIK IS UMROPTHAIX), RNAMOXHOCTb 8B~
TOMATHHECKOID MUH Faokd Ha Tareax | I su3LI03CT GNPeneneHHRA Co-
MHEHUS. MackupOBaHME YEEAMHAT KX CIUMMOCTL BONCC 4CM Ha
359%. B T0 %E BPEmMR HAHACAHMA MATKIA HA MNATH 13 MMITUP IHEIX My~
TEPMESION HUBBIWEST LCHY Anwn ia 5 %.

Dns MHOMGCNOMMLEX NAZE HUM MU BR3Y2ALI0T0 KRITPOAT ge-
ipokTos NN nparosTen NonHNA ky TecTipusaHue. Ono  IgHoHDHD
B € IO¥IMUCL 1131 OTORACHMA riaT

Ha 0GHORAHUM BCETE CKE3EHHOTU BLILLC MOXI IO CAENTH BIBOA
CCIMW CTOMMOCTL HACTRNSHHON NAaaTel @ 10 pas npesbiudgel uehy
cubCuchio NN (Be3 antanru), HENPCOCTINAAHO KCNONB30BATL MM-
NOPTHBE MUITERRMILE BECCHMUICACIIND IRKATRIBATH HA NTAYACTBAK-
HRYX MATAPUANAX MNATHE ¢ TOHWIUL MHECKIAMY HOPMAMKW MEHER
0.25 Mht U ORHOCTOROKHNA MACKUPOBEHMBIE MIETEE — UHLS SryayT
NPERIIOCKM FOKMC XE, KK H UMMONTHRIX MATepuanax. Ho 8 psug
CHYNEEY, Hell PUMED, JWNA ADYGTORDHHNK [IMAT, AGAK HAT NOBLILIEH-
HhiIX TREO0BAEHMI K KAME LFNECKUM W YACTOTHILIM XINAKTRRUCTUKAM,
QTEIECTREHHNE MATADWANL BNONHE NPUroaHbl Hlocne cobLITHIA
1/ ¢ yETQ NPQOMNBLI A BRIGON COOTHOIIAHIA LIAHA/KANECTED (M1~
TaP METEPMEI) MOKOT GHOCNCYMTL YONEX BANAIG OPAANPUATHA.
B dupme “Pemukon”, Oruruldps WhpokOnsy CNCKTPY BARWAHTOR
Y KEUMOULMPOBAHHKIM KORCYNRTAHTAM, BHM NUMOLYE HpKUhnTu
1 PERJIM3UBH B KapDOICE OGDOKTBHOE DEHIAHKA.

Nonkyio UHQOPMAIMK O DHUPME *PEMUROHT MOXHO HIOSY
quik 10 100, (095) 534-2277, dhake. (095} 535-4572, e-niail:
remICon@Eore.ru. OOW3B 1CNLE IO NOCCTUTG CAUT Pkt *PasuknH” —
vrwvw.remicon. aha.ru. Tam Bl HE 10JILKU HBVACTC LYK O Ukhop-
PATLLH0, HO M CMNAAYA MPHIHRTD YYECTUE B KOHEPEHUMN 1O NCIDT-
HLIM ONATam. A AOCTYNHAN HA caliTa (233 AaHHbix NO OTENECTBEH-
HiIM FAPEQHPHS ARk DELWOINCITPONNOK NPOMKHINAHHOCTI BKND-
yaar Gones 400 DUp 1M TRICTUNHHBO HONWN RCTCR.

Dupma “Pessaon” , HaX0ANLAACE | JBNBHOTPAAR, HMEET
aaa npeacrasnrenscrea. B Mockse — atn dipsa “Ky6"”,
a 8 MuHcke — KOMNEHWA “Tonsepx™. I/ NPCACTIBUTENLCTRY HE
APNCTD BORNASHVAM, RAHUMACILWACA NEPEUEHER SuKao0u, Kakauli
M3 HAX — KOMMGIIN € MHCMTOMRTHIM ANRITOM NPOEKTMPoBuHUS 11
1 1y NOAFOTOBKI K NponssuLsiuy. Gupna “Ky6™ (van (085) 330-
7044, ven /haxe. (095) 330-2010. e-meil: kubigcomdcom.ru,
Iit;; Avww.com2com rukub) neyiHACTRNAAT TAKKE AKDbIE HECTaH-
OBPIHBIE UIEPELAN, CeHaalINue © ofipaloTxnit naHHKEX Ans Npoms-
ANNGCTREA [T, BKAKISHS BUCCTRHUBIEHID M3 OPXABOE, KOPPBKLEH, UH-
GOPMAIIK € MATHWUTHRIX ABHT K NEPWIEHL | PUMIBOLCTECINIOS
npcanpuatue “Toxeepx™ (van./hakc. (017) 259-4896. e-mwil;
torversk@icmail.com nmzu@i.om hy) 2QaHAATCA MPOBKTUROBAHI-
B W paspaODIKON BUKYMEH 12UMK N0 CopocTaHIEnTy w FCKA. AeR-
CTRYOT "rapauan NUHKR” AnR paspalo ivvkul. B ruiatiax dwpme *Pe-
MMKOR" —  YBEAMIEHNS HUCNA PATUOMANBHBIX TPBAC TBBNE /KA.
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