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[na papuocsaan ao 50 km. Ge3 perpan-  Jononuutenvhule  YCTPOKCTRA  (Tene- CrauyvonapHas n Mobunbias KB annaparypa cesau
cnaropa Aydnk peaynwtar no addekva-  Gomibin  uHTepdenc, CenexTuBHLIN nocragnaeMas NSI Ltd obecneurBaer Hagexiiyio
HOCTH BNOXEHHbIX CPeACTB npuHOCHT YKB  BbI30B, penurep ¥ Ap.) PacwmpaioT FONOCOBYIO U UMBPOBYIO PAAMOCERSL HA YaCTOTaX OF
YM paaguocTaHump, BO3MOXHOCTH, YAYILAIOT KA4ecTeo W 1,5 no 30 Mru.

AanLHOCTL gencTans Bawen cucteml.
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N STANDARD, £Kantronics FETEX. ME
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Paguorenedrortbie cucrembl:
CUCTEMB! «TPAHKOBOM» PAAMOCBA3N Sma-
Trunk, AtTrunk, V-trunk, SynTech nosgcns-
0T HA OFPAHUYEHHOM XOMMNECTBE PasMOKa-
Hanos (o 20) obenyxuts go 2000 abo-
HEHTOB. ABOHEHTH CeTH MOryT CBR3bLIBATHCH
mexay coboi no panno, UMETh BLIXOR HA
ropoackyio ATC; 3BOHMTL M OTBeYaTh HA
TeneoHHLIE 3BOHKM, KaK B COTOBOMK Tene-
QOHHOM CUCTEME CBS3W, HO /MWL 32
Manylo 4acTb cebecTonMocTy.

8

Cucvemm papuonomcka (paging) or 100
go 10000 abouentos ana  CpeaHux u
Bonuimx OpraHM3auniA, rae ecrs Heoobxo-
AVMOCTb  HEMEAVIEHHOTO BLI3OBA COTPY-
HUXOB, PEMOHTHLIX rpynin u Bpuray. MonHLv
KOHTPONL pabouero Bpemenu (3a Koropoe
Bbi nnatvre Hemanbie neMbiv B8 Qopme
3apnnarst).

Onpepenenue xKOOPAUHAT C NOMOLILIO HOBEHILE-
ro npubopa GP-22 3anumaer meHee 2 MuHyT B
noBor TOuXe aHeThl C TOYHOCTLK nopsaka 3C me-
1poB. bonee 20 cnytHukoB Munmctepetsa 060poHL
CLUA sapeicteosanmt B8 cucreme GPS  (Global
Positioning System). Bec npubopa oxono 330
rpamm.

FerepanvrHoe MNpeacTaBnTensCcTBO
NSI LTD B Poccuu, 630092,
Poccua, Hosocnbupck-92, a/a 4.

3BOHWUTE CETOoAHA!!!
Ten./Qakc: (383-2) 46-27-65




PAAMO

21995

MACCOBbIA EXXEMECHYHLIA
PAAUOTEXHUMECKUA XXYPHAN

ayavo e BUAeo0 ¢ CBRA3b
INEKTPOHUKE ¢ KOMMbKITEPbD!

W3LAETCH C 1924 TOQA

YYPEOUTEND: XYPHANNCTCKUIA
KONNEKTUB PEJAKUUU

FnasHbid pepaxrop
A. B. TOPOXOBCKWU#
PenaxuvoHHan KONnernus.

W.T. AKYAMHUYES, B.M. BOHOAPEHKC,
AM. BAPEAHCKMA AA. NPUD,

A.C. XXYPABJIEB, 6.C. MBAHOB,

A.H. UCAEB, H.B. KASARCKWH,

E.A. KAPHAYXOB, B.U. KONOAWH,
AH. KOPOTOHOWKO, B.Ir. MAKOBEEB,
8. 8. MUINYNUH, C. J1. MULWEHKOB,
A.1, MCTUCNIABCKUI (ors. CExpenpb}
B.f. CTEMAHOB (3av.rn. PEAAKTOPA),

XynoxecTeeHHbI peaakTop
A OEACTOBA
Koppekrop T. A. BACUNLEBA

Appec pegakunn: 103045,
Mocksa, Cenuaepcros nep., 10

TenedoH ANS CNPABOK ¥ rPynNnNbl
paborbl ¢ nuCbMaMu - 207-77-28.

O'fs:\’enm: qﬁu;eﬁ PaLVNO3NEKTDOHUKH

ayamo, Bwnao pa Honpuema
U WAMEPEHURA - 2

Muxponpoueccopnou 'rexnum M Tex-
HUHECKOW KOHCYNbYaUMK - 207-89-00;

odopmnenun - 207-71-69;

rpynna Mapxemnra UHPOPMaUUU #
peknambl - 208-99-45,

Ten./¢daxc (095) 208-77-13;
208-13-11.

“KB-xypHan" - 208-89-49.
TOO “Cwmson-P" - 208-81-79.

Hawwn NnarexHble PeKBUa3vuTbi: NOMTO-
BblA MHABKC 68HKa - 101000, ana vk-
AVBUAYANbRLIX NNATeALLUMKCB W Opra-
Huaaumn r. Mockesi u o6nacTu - p/eu.
penaxkumm 400608329 8 AKB “Buanec”
8 Mockse, MO 44583478, yy. 74, anA
WHOropOaHUX Opraxn3auMi-nnatTens-
LWMKOE - p/cy, 400609329 s AKBE "Bua-
Hec", M®O 201791, «xopp.cu.
478161600 s PKLU 'Y UB.

CaaHo B Hatop 12. 1. 1995 r. Moanucaxo
v nevarm 7.02 1995 r. ®epmar 60x84/8. By-
Mara menopawdan. Fapuuryoa «fMparmarm-
ka»., Nauare odcertHan. OO0wvem 6,5 ney.n.,
3,25 Gywm.n. Yca, nev.n. 6. B poarmyy — Le-
Ha [OroBopHan.

® Paauo, 1995 r.

Omevarano UPC Consultirg LTD
(Vaasa, Finiand)
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PABVIONPUEM_ 14
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W. KopwyH, C. Mpacon. «CTPAX-2» — TENNEOOHHAR OXPAHHAR CUCTEMA

SNEXTPOHUKA 3A PYAEM 34
B. BavHukos, ABYTOHANBHAR CUPEHA MNOBLILLERHOM MOWHOCTH

UCTOYHUKU NUTAHUSA 36
M. Oopogeer. BECTPAHCDOPMATOPHbIN C FACALLIMM KORAEHCATOPOM

PAAVOSMIOBUTENO-KOHCTPYKTOPY 38
W. Kovonnes. 3NNEKTPONAANBHUK C TEPMOCTABUNASATOPOM.

1. BapaHosckuir, 8. ®enocos. ONTOINEKTPOHHBLIVI AHAROT
ANEKTPOMAIrHUTHCIO PENE (c. 40)

CMPABQYHbIA NTUCTOK 43
K. 3uHossbes, B. Nantyes. CONTHEYHO-AKKYMYNATOPHLIE

BATAPEM U151 NATAHUS POA

3A PYBEXOM 45

W3MEPUTESIb OTKNOHEHN? CKOPOCTU NEHTBHY OT
HOMWHANBHOWN. O4HOPASOBAR TENEBU3UOHHASR KAMEPA

OBMEH ONbITOM (€. 31, 41). HOBKIE KHUru(c. 13, 23, 37).
KOPOTKQ O HOBOM (C. 29). HALLIA KOHCYNLTALWS (C. 46).
NOCKA OBbaBNEHMN (c. 10, 31,42, 47-50)

700 TunoB oGopynosauig co ckaana s Mockse
cebiwe 10000 THnos o6opynoBRHHA HA 38KA3
IpoexTHpoBRKKE, MONTANK, FEPARTHH

xabemnoe
TB HHKKOBOC
Moc

LUX AKTanHM :x.rmu J0TRNOE  OTIMEKTUIN B4X FRIOE 90 THACY
?uﬂuuus .15 M Ils. gn:u::p::.p;‘lf‘ulf - ib
‘ JOHR (S T UMK
suthorised dealer: chmfmu MB IMB SAT 40 Jexogepu, nomunorepsl 10

RHirschmann
B OARDINER

NnKlAq@ DIS

NpHraawaes PerHoHEIbHBIX NCPOB
CxunxH 1o 30%
121002, Mockea, ApGar, Crapokonrowennsift nep.,37
Ten. 248-04-10 291-03-58 Qakc 202-07-94




FOBOPUT U NOKASLIBAET MOCKBA

TB-6:

NMMULO>XX N TEXHUKA

A. COKOJIOB, C. HEPETHUHA, E. 3J1IO0THUKOBA, r. Mockea

B siupape 1993 r. aviuina B reneahuvp oaHa N3 NepsbiX Herocypapcr-
BEHHbBIX TENEBU3NOHHbLIX BELIATenNnsLHbIX CTaHuwi «TB-6 Mocksa». Ee
rnepenaqis CMOTPAT CerofHsa He TOSIbKO B CTONUUEe, HO v BO MHOIUX FO-
ponax Poccum n OnnxHero 3apybexbs.

O TexHonoruum, npuMeHsiemMon Ha kaHane «TB-6» 1 no3BONSIOLLEV
o0CnyxunBaTh MHOrOMUNIINOHAYIO ayanToPuiO 3PNTEeNEeN, pacckass!-
BAIOT TEXHUHECKNE PDYKOBOLUTENN N 3KCNEPTbI 3TOW TECBN3NOHHON

craryun.,

19 HOAGpA 1992 r. MockoBCKas He3a-
BUCKMMAR BeuwlaTenbHan Kopnopauus
{(MHBK), osnepxas nobeny 8 o8bRBNEH-
HOM KOHKYPC®, NONy4Yuna AWLIGH3NID Ha
paboTy CROErO TeNeBKH3UOHHOIo Kanana
«TB-6 Mockea». Npe3ngeHtom MHBK #
npeacepnatenem CoBeTa AQUPEKTOPOB
«TB-6» cran n3secTHbl TENOXYPHANUCT
3ayapp Caranaes. A 1 aHsapa 1993 r. Ha
TONe3KpaHax BNepBke NORBUMAachL 3a-
crasxa: «TB-6 Mocksanr.

OcHoBHbIe NPUHUMNLl PpaBoTel Tenexa-
Hana — 3ro oTka3 ar nwbbiX BUQOB NPOo-
naraxabl, crporoe colnoaeHue asTop-
SKux Npas, Noxka3 GUALMOB TONBKO B CO-
OTBETCTBUU C NMLEHINOHHBIMY CornatLe-
HUSAMIW, UCKRIOYeHUE Kakux-nubo dopm
BMOEONKMPATCTRA U FNaBHOe — NoAroTos-
Ka NporpamMm, KOTOPbLIE MOXHO CMOTPETL
BCell Cembe. He CnyyanHo 3a npoweg-
LWee BpemMa nepeaaym kanana «TB-6 Mo-
CcKBa» 3ag80esany CeOO ODWKPHYK 3pU-
TEeNLCKYO ayauTopuio. B 4aCcTHOCTH,
Gonulwyld NONynApPHOCTE Um oGecneyu-
BaIOT NYHILME OTEYSCTBEHHLIE U 3apy-
GexHble GunbMbl, @ Takxe COBCTBaHNbI
OPUrMHanbHLIEe NPOrpPaMMbi.

Kakue TexHuyeckme Cpeaciea UCnonb-
ayer «TB-6»7

MNepesonavanbHo «TB-6» paGorana ve-
pe3 100-sarTHEit nepepaTyuk 6-ro Tene-
BU3UOHHOIS KaHana, yCraHoBNeHHbIR BO
BPEMA NOAroTosKN K ONUMANMIACKUM wr-
paM 8 Mockse B8 1980 r. Ha OcTaHkvH-
CKO TeneballHe QNR TeXHUYECKUX ue-
nei. MowHoCTL NepenaTyrka No3soiana
NpuHUMaThL Nporpammel «TB-6» 8 paavy-
ce 10...15 km.

Yucno aputenevt ynanoch CyLecTBeHHO
YBENNYUTD, KOTAa HA FONOBHbLIX CTaHUMAX
KONNEKTUBHbIX MPUEMHbLIX TENEBUSUONHBIX
CUCTEM CMOHTVPpOBaNW AONONHUTENbHOB
obopyaosaHue cCneuvanbHe AnA npuema
curHanos 6-ro kaHana. 3ro obopynosasue
ycunusano NPuHATAI Curkan, obecneyy-
Ban 8 MarucTpansHomM kabene konnexTure-
HO/ aHTeHNMbl YPOBEHb CuUrHana 6-ro kana-
na, He 6onee 4em Ha 3 AB oTAvNaOLLUIACS
OT YPOBHA CUrHanN0B APYrux KaHaANos,

Mpwu BBOAG curHana B cucTemy noTpg-
foBanacek pononkuTenstHan GunbTRaAUUS
Ha Yacrtore 6-ro KxaHana. B psges cny4yaes
NPULLNOCH NOBBLICKTE N3BKUPATENBHOCTL B
coceaHem 7-m kaHane, kotopbiia B Mock-
BE MCNONbL3yeTce ANA «pasnavyu» NPo-
rpaMmer Cankr-MNeTtepbypra unu npo-
rpammel MockoBckoro kanana.

4 PANMO Ne2, 1885r.

Bce 3tu TexHUMBCKWE MBPONPUATURA
6NV NPOBBAEHD! B O4BHbL CXATLIE CPOKY,
B OCHOBHOM cCcunamMu cneyuanmcros
fhaBHoro ueHTPa pagioBelanus n Tene-
suneHus (FPUT), npu ysacrun tpecrca
«MocrenedoncTpoit», «MocTensmOH-
Tax», accoumauum «TenevHdopM» 1 apy-
rviX opranu3auvn,

Y6 K KoHUY nepsorg nonyronvs 1994 r.
yaanoch OxeaTuTh Betiasnem 6-ro kakana
Gones 70 % nocksuyewt. Mpu 3TOM 8 pRAe
a0MURUCTPATUEHLIX OKPYIro8, HanpuMmep,
KOxwoMm, KOro-BocroyHoM, 3anagrom, rae
nporpamMmel PacnpesenaloTCA B8 OCHOB-
HOM 4YB8PE3 KPYNHLIe CUCTOMbI KONNBKTHA-
HOIO NpUeMa TeneBuAEHUR nnn CHCTeMLI
kabensHoro TenesuaeHus, OxsaT Tene-
apureneit cocragnaer Gosee 90 %.

Cnepyrowmum wWwarom, nO3BOAVBLIKM
PacLMpUTL aynHToOputO W yAYYWUTb Ka-
4ecTeo npvema nepepady 6-ro xaHana,
Geina yeranoska Ha OcrtankwHekon Gaw-
HE COBPEMEHHOr0 O4QHOKWUNOBATTHONO
nepeaaTdnka Ha MOLHLIX BLIXOAHLIX
TPaH3UCTOPax NPON3BOACTEE aMEPUKaH-
ckoil dupmei Xappue 3nnana. C rasanom
perynspHoi paboTbl 3T0ro nepenaTymka
(18 anpens 1994 r.) paguyc 30HbI yBe-
PeHHOro NpMemMa neorpamm 6-ro KaHana
ysenuuunca 40 60 kM. 310 no3soanno
OXBaTWUTb BELWLIAHVEM HE TONBKO XUTenewn
MockBsl, HO ¥ NPUMEBPHKO TPETb Hacene-
Hua MockoBCkai o6nactyu (OKONo 2 MNH
yenoeek). MNpu arom, Gnaronaps ysenn-
YEHUK YPOBHA curHana npumepHo Ha 10
nB, 8 page cnyyaes 8 paguyce 20...30 km
oT OcraHKuHCkon Tenebawsun oxasanocs
BO3MOXHbBIM NONYYUTL KBYECTBEHHbLIN
npuem 6e3 A00OOPYNOBAHUR NPUBMHBLIX
KONNBKTUBHBIX CUCTEM,

Bcran BONpoOC O BbIXOAe KaHana «TB-6
Mocksa» Ha POCCUMCKYID ayauTopuld u
GnnxHes aapybexse.

Ong pelwueHuna aton 3anaqn Obin apex-
nosan 10-1 creon GOPTOBOro pPeTpaHc-
naTopa reoctauuonapHoro UC3 «lopu-
30HT», pacnonoxeHHoOro Ha opbure s
TO4YK® CcrosHua BO' BOCTOMHOM AONroTbH,
U HauaTtbl paboTk! NO co3naHud cobcer-
BEHHOW CETYW 3eMHBbIX NPUBMHBIX CTaH-
uui. Cteon UMeeTt WWpuHY nyHa nepe-
pawouien 6oprosolt aHTeHHbl 9x18 rpa-
Ayco8, 4TO no3BonseT oOCAyXuBaTb
NpaKTU4eCKK BCKO Teppuropuio Poccuy 1
bpyrux crpan CHI,

Cnyrruk «opuaoHT» paboTaer 8 Ava-
nasoxe 6 My, Ha npyem u 4 I'TU Ha nepe-

nady. lNpumersa ANA npuemMa Ha IemMHoN
CTaHuuu B KB4ecTBe BXOAHOro YCTPOMCT-
Ba ManowymAliuia CBY xOHaepTep C Wy-
MIBOW Temnepartypo# 20...25 K u uc-
nonb3yn napabonuueckue aHTeKHb! &
AuamMeTpoM pednekTopa oKono S M, Mox-
HO nony4UTb HyxXHOe Kavectso uaobpa-
XEHUA, T, €. 00BCNEHUTL OTHOWeHME Paa-
maxa curtsana usobpaxesms K ahdexTme-
HOMY 3HaYBHUID HANPSIXEHWUS BAIBOLLeH-
HOro wyma 50...51 ab (npn nameperun
g3sewupaowmm dunvtpom ¢ 1=0,245
MKC) vinu 46...47 pb (npn uamepeHuun
sasewuBaowmm dureTpom ¢ 1=0,330
Mkc). Mpwu oueHke no NATGaNLHON WKane
BU3YanbHO-3XCNEPTHbIX OueHok MKKP
TaKan 3awyMNeHHOCTb N306PaXBHUA CO-
orsercreyer 4,7...4,8 Ganna.

CkaaanHoe NOoCTUrHYTO C NOMOLULIO
CNenyiowmx TexHn4eckKux cpeacte. 8
NOAMOCKOBHOM UEHTPE CNYTHMKOBOW
cesau B I. [ly6He Gbinu ycTaHcBnaHsl Ne-
penariuk MolwHoOCTLo 1,5 kBT U aHTEeHHa
avameTpom 7 m. MNporpammet B r, QyGHe
U3 annapaTHOW TeneBU3UOHHOIO TEeXHA-
yeckoro yeHTpa OCTaHKkuHC NoAauTCH NO
PaaNoPSNBNHoN NUHUN.

AymMaeTcs, 4TO ANg YuTaTenen Moxer
NPBACTaBNRTE ONpeAeneHHbIn UHTepec
npueMHas Ttexsuka. B cOBpemeHHO
NPaKTUKe a8 Npuema 4yacToTHe-MoAy-
NUPOBaHHLIX TENEBU3NOHHLX CUrHanNos
C Lesuaumen 4acTtoTbl 29 MIu NpouHo
yT8EPAUNOCHE UCNONL30BEHUE NPUEMHN-
KOB-TIOHEPOR C WWUPUHOW NONOCHI NPO-
NYCKaHWA RO NPOMEXYTOHYHON 4acToTe
27 M.,

Onpegenum, Kakoro g1amMerpa nonx-
Ha ObiTb @HTEHHA 36MHOW NPUEMHOW
craHuuy, uyrobsl obecnednte OTHOoWe-
Hue pasmaxa curHana naobpaxeHws K
3P DeKTUBHOMY IHAHBHUIO HANMPRXEHUR
B2BELLEHKOro WyMa, nNo KpaiHeil mepe,
50 gb.

MNOTHOCTL MOTOKA MOWHOCTU ¥ NO-
BEPXHOCTY 3eMNU B 30HE 06CNYKUBaHWA
10-m creonom UC3 «FopuaoHT» B cpea-
Hewm cocTasnseTt - 133 gBBT/M%. Nonaras,
4YTO CyMMapHas WymoBas Temnepartypa
NPreMHON cTanuun cocraenger 55 K, u3a
KOoTopbix 25 K — Bknag KOHBEpTSpa, a oc-
taBwHecs 30 K — wynmosas remneparypa
AHTEHHb!, HeOBXOAUME auaMeTp napa-
tonuueckoro pednexropa COCTasuT
4,8 M.

U3-3a AecTabUNLHOCTU NCAOXEHUA
CNYTHWKA HA reocTauvoHapHon opbure
HEeOOX0AUMO YHeCTb RNOTepU HABBABHUN
— OHU OOLINHO NPUHUMAKOTCA PAaBHbIMK
1 aB. Yrobbl #X CKOMNEHCHUpORaTe, Ava-

TexHuueCKkne XapaKTEPUCTHKY CTRHUWK AR
nphema nporgammbl «TB-6 MOCKBA»

[uaMeTp aHTeHHb!, M, H8 MBHBE ....civereiend,B
MonAPUIALMA .............. KPYFCB3A C NPABLIM Ha-
NPABNBHMEM BPAWEHVA

Ma vy 6opr-3emnn
LWyMoBar TemnepaTypa konseprTepa,

W B L o wiinstn s ssitan iudi sustaepih)
Nonocs nponyckawxua Tpakta NY, MMy ........ &l
Nonoca nponyckanus kaHanz

1300PAXEHNA ML JovvveceneciininsiireinendB

MONAPHOCTL BUABOSKTHBNG ....NONOXWUTONLHEA
Yacrora noAmscyulen xaHana

3BYKOSOro CONpoBOXABHWA, MITY ...... P
CrepapT NPeAbICKAXBHUA B KaHane
3BYKOBOrO CONPOBOXASHUA, MKC 1vuvereennn S0
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3oHa ofcnyxmearun Yyepea UC3 «opuzoHT» (HA CxemMe Ra3BaKbl FOPOAA, B KOTOPbIX OPraHKu3aoBaH NPUeM NporpamMm

«TB-6 Mockean).

METP aHTeHHb! A0NXeH ObiTh YBNUYEeH A0
6,0 M. OHaxo Toro xe 3¢hPeKTa MOoXHO
AOCTUrHYTb YBENUYBHMEM aeBuauwu.
MNposepetiHbIe BKCNEPUMEHTLI NOKA3anu,
HTO NPY NONOCE NPONYCKaKWs NPUeMHU-
ka 27 My aesuaums HacToThl CUrHanom
usoBpaxesua MoxeT ObiTb yeem4eHa oo
+11 Ml

TakuM 006pa30M, npuemHan Ccras-
uufa, HeoOxoauman ans npuema npo-
rpammel «TB-6 Mocksar», AQonxHa
WMETbL COOTBETCTBYIOLNE TEXHMYECKVE
XapakTepUCTUKK.

MNpu CO3R3HMU NPUBMHOW CeTHU
MHBK v“Cnonb3osannce Ctakuuu C an-
TOHHOW aunameTpoM 4,8 M. NamepeH-
HOe OTHOWEeHMe CurHanfwym Ha 3Tux
cTaHuurx cocraenger 51...52 ab. Ta-
KWE CUuCTeMbl fOCTaBNRIOTCR «NOA
KNIOY» rOCYREPCTBBHHbLIM HAYHYHO-NPO-
“3B0ACTBEHHLIM NpeaAnpUuaTuemM «ATCx»,
Cuu yxe sseneHbl 8 akcnnyartauuio s 30
ropoaax Poccun, crpanax CHI n Gan-
Tvu. B Enuxanwee spems MHBK nna-
HUPYET YCTaHOBUTL CTaHLMK LIS B PA-
06 XPYNHbIX ropoaos, a 8 HeOONbWUX
HACENBHHbIX NMYHKTaX npuem NPorpam-
Mol «TB-6» OpraHuayior MeCTHbie Tene-
KoOMnauuu. OHU yxe npuotpenu u ycra-
HOBUAKX COOCTBEHHLI® CTaHUWU C aua-
METPOM aHTeHH 4,8 M. Tenekomnanuu,
HE uUMeIoWMne BO3MOXHOCTM npuobpe-
CTHM NOCTATONMHO AOROrUe CTaHuuu, Be-
AYT NPUEM C HBCKONLKO NOKUXEHHBIM
Ka4Y6CTBOM Ha AHTEHHbl ANamMeTpoM
4,5, 4,0 nau paxe 3,5 m.

Ecrb ewe oauH cnocol ycneutHoro
npuema nporpammel «TB-6 Mocksa» co
CNYTHUKA «[OPU3OHT». TakK Kak adpdex-
TUBHaA NNoWanL aHTeHHbl AMaMeTpoM
4.8 m coctasnaer 11,2 M?, 88 MOXHO
066CcnNeYnTL YOThIPEMSA MaNbIMIL AHTBH-
HamMy OT WUPOKOPACNPOCTPaHEHKOM
cranuun «Mocksa», ‘Ux CoeaUHRKIOT 8
ORHY CUCTeMY (pacnonaras 8 OAHY Nu-

HUIO} K HacTpauBalT Ha MacToTy
3875 Mfu.

CneayeT wmeTb B Buay, 410 10-% kaHan
cnyTHWKA «opu3oHT» paboraeT B 4acToT-
HOM AuanasoHe, BAu3KoM K AuanasoHy
4acToT paauopeneiHeix nuuuit P-600 u
«Kypc-4». HYrobbl u3bexate NomMex, no-
TpebyeTcs, Hanpumep, ycTaHoBka 3kpa-
HOB Yy paanopenerHon CTaHuMM B Hanpas-
NeHUU Ha CRYTHWKOBYIO CTAHUUIO UNK BBE-
AeHUE CNBunansHOro KOMNeHecaTopa no-
Mex. ANA ouerku noROOKOM cuTyaunm pe-

XOMEHAYETCR AONONHUTeNbHAR PEeKor-
HOCUMPOBKAE, a B Cny4ae neotXxoaumMocTu
— ¥ UBMEPEHWNe NOMBeX Ha MECTHOCTW.

Mporpammy «TB-6 MockBar» peTpaxc-
NUPYIOT MHOTNE PErMOHANBHLIS TENBKOM-
NaHuy, UMBILWMe NUUEeH3UKn 1 AByCTO-
POHHME QOroBOPEI © COBMECTHOM AeR-
TenbHoCcTU ¢ MHBK.

MOXHO Oxuaatb, 4TO B8 Bnuxanwem
OyayuwieM pPOCT 3PUTENLCKOM ayAMTOPUn
kaHana «TB-6 Mocksar NPORCNXWTCS
AOCTATOYHO BLICOKWMM TEMNAMMU.

K 100-RETUIO PAJUO

B KOCMOCE JIIOEUTEJIbCKUA
CMYTHUK CBA3UN «PAAUO-POCTO>»

26 nekabps 1994 r. c kocMoapoma Bankoryp Ka 6NU3KYIO K KpYroBoi NONSPHYIO OP-
6uty duicoToit okone 2000 KM pakeToi-HocuTencm «PokoT» BeiBefSH paauontolbu-
TEeNLCKUM cnNyTHUK ceasy «PALZVUO-POCTO». Macca cnytHmuka — 70 kr. MexayHapoa-
HbilA perucTpaunoHHbLIN UKAEKE «PCr», NO3biBHOMK — RS15.

CnyTHUK 13rovoenel kKpacHospckwM HIMO npuknagHowk mexanHukun Poccuiickoro
KOCMMHECKOro argHTCTea COBMECTHO C POCCUIACKON 060POHHOW CROPTUBHO=TEXHU4E-
cko opranudaumen (POCTO). Bonbluon TBOPYECKUK BkNag B CO30aHWE CNYTHUKA
sHecnv. B.H. ApGyaos, C.¢.Maneesa (HNO npvxnagHoi mexanuvkn), A.l. MNankos,
B.M. Camkos u E.C. NNesun (POCTO).

PeTpaHcnatop cnyTHuka umeeTt 10 kaHanoe ana npuena curHanos NIOUTenLCKUX
crasumid 8 ananaaone 145857...145897 xMu. MNpuHaTble curtansl peTpaHCNMPyOTCA
Ha 3emnio B guanalone 29357...29397 kM. MoWHOCTL NepeaaTuMKa peTpaHCcNATopa
5 B1. lBa paguomanka CnyTHUKa paboTaioT Ha vacTortax 29353 n 25398 klMu. Ha cnyr-
HUKE yCTaHOBNEHA 3/1eKTPOHKAa «ocKa 00baBnervi» ANR nepeaadn KoPoTKOBONHO-
BUKaM NO KOMaHAae C 3eMA1 pasnvHHoN nHdopmauuu,

ynpasnenue CrnyTHUKOM OCYUeCTSNAIOT NPUeMHO-KOMAHAHBI® NYHKTh Hay4Ho-
uccneaoBaTenbCKovt naopaTopun aspekocMuyeckon TexHnku POCTO B Mockae v
Kanyre.

3anyck nobutensckoro cnyTHuka «PAAUO-POCTO» noceswaetca 100- nertuio
paauo.

PAAUO Ne2, 1085r. D




BUAEOTEXHUKA

BULAEOTEXHUKA
DPOPMATA VHS

OLEHKA KAYECTBA PABOTbI
}O. METPOMABJIOBCKWUH, r. Taraupor

Ha o6noxke xyprana «Panuo» Ne 1 pehakums aHoOHCOM Coo0Lmna yn-
TarensiM 0 NPEACTosuer nyonukauvn uakna crarei no PemoHTy Bu-
ACOMArHUTOhOHOB. 3Ta Tema MHTepecyeTr MHornx. Konn4ecrso nons-
308ATENEHN TAKON annapatyps!, B OCHOBHOM 3apPYDEXHOM, paCTET BEChb-
Ma ctpemutesibHo. Oxa nepecrana OuiTh AedunTHON, crana LOCTyn-
HOM 1 No yeHe.

Konn4ecrBso monenevi BMReoMarHuro)oHoB, BUAECONNCHEPOB, Kam-
KOPAEPOB Y APYrux N3A€0MA BUAEOTEXHUKN, BbIITYCKACMbIX 3apy0ex-
HbIMY (DUPMAMIL 11 UMEIOLLIMXCS Y HAC B NPOAAXE, HACTOJIbKO BENIKO,
YTO AEeNnaeT HEeBO3MOXHbIM OCBETWUTbE B XypHane Bce pal3Hoolpa3une
ITON TEXHUKK, HE rOBOPS yxX 00 orncaHui KOHKPETHOV annaparypel.
Yuurteigas 310, @ TakXe NOHNMAs 3HAYNTESIbHbIC TRYAHOCTH NONYHEHNS
A0CTOBEPHON BHPOPMALIN O TEXHIMYECKIIX XAPAKTEPINCTIKAX, CXEMO-
TEXHUKE, KOHCTPYKTNBHBLIX OCODEHHOCTAX YCTHPONCTB BULEOMAr HATHON
3armcu, 0 KOToOPOU UAET PEYb, PEAAKLIMA HAAEETCS, HTO yXe onybmko-
BaHHbIE 0030pHbLIE CTaTh LMKAa Mo BugeoTexHuke gopmara VHS, a
reneps i1 N0 €e PEMOHTY, IMOMOTYT HALLIMM YNTATENISIM B OCBOEHNI 3TOV
annaparypbi n OHa NnepectaHeT oTriyrusatk papuomobuTener 1 npo-
deccroHanos CBoeN CIOXHOCTLIO.

ly6nukyemasn nepeas CTarbsi 0 PEMOHTE BUACOMArHNTO(MOHOB NOCBSI-
weHa oueHke kauectsa pabors) annapara, Tak Kak Ham 3TO BaxHo,
NpPexae Bcero, ANs aHann3a BO3IMOXHbBIX NPUYINH HENCAPABHOCT Bil-

AeoMAarHnuToghoHa.

DosonbHO OypHO oOCyXaaeman Tema
cpeay Buaeonwobutenein U PROOBLIX
Nnonb3opareneit BUOBOTEXHMUKU — 3TO
BbIABNIGHUE «CaMOM NyyLLIen» MOLENY BU-
fAeoMarHntodoHa, Tenesm3opa, suaeo-
Kamepbl, BUReoKacceTbl, GupmMsl U3roTo-
BUTONA, CTPaHEI NPOVCXOXAEHUA U T. N.,
npuYeM YacTo Pasrcsop UOeT Ha YPOBHE
— 410 nyyqwe: «Mapc» unu «CHukepc»?
NpuyeM nomMoraeT noagepXath Takow
YPOBBHb UHPOPMUPOBAHHOCTYM peknama
OTEYECTBEHHLIX KOMMEPYBCKUX CTPYK-
TYP: NpoaaBasMas “uMuU annaparypa nio-
0oVt PripMbl — camas nyswan, Npesoc-
X0oaHan, u3bickaHHan u 1. n. Kazanoce Obl,
MOXHO HAUTU CBEABHWA O TEXHUYBCKUX
napamMerpax ¥ BO3IMOXHOCTAX BuAaeoan-
naparypbi B8 Kartanorax-npocnekrax
dupm usrorosurenei. OgHako karanory,
copepxawwme noapolHEI® CBEAEHUR,
PAcCNPOCTPAHRIOTCH B OCHOBHOM B pa3eu-
ThiX cTpaHax. MNoTerunansKel@ NOKYNaTe-
NN TAM XOPOLIO OPUBHTUPRYIOTCR B pa3Ho-
o6paanu BUNEOTEeXHUKK Ha peikke. B paa-
BUBAIOLMXCA cTpaHax GUPMeHHbIe Kata-
NOTU 3HAYUTENbRO MEHbLEe YAEenaKT
BHUMAHUR TEXHUYBCKUM XapPaKTepucTu-
Kam, OCOCBHHOCTAM KOHCTPYKUWMA, TEX-
HONOrU4YECKUM HOBUHKaM, 8 B OCHOBHOM
COAGPXKAT «BU3YaNbHO-KOMMEPYHECKYIO»
pexnamy (1]. BONLLWKWHCTBO X6 KOMMEp-
YOCKUX CTRPYKTYP, 3aHUMAIOLUXCR Nepe-
npopaxen supeorexHuku B Mockee u
Tem Gonee Ha nepudepum, He aepxar B
TOprosbiX 3anax (no kpanken mepe, ans
WUPOKOIA NYGAUKM) aaxe NPOCTeIX Gup-
MEHHbIX KaTanoros. B peaynerare curya-
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ums ¢ MHPOPMUPOBAHHOCTEID PSACBLIX
BupeoniobuTenen y Hac accoumupyercs
Wb C Ha3BaHMEeM NonynapHOro oune-
Ma «[lo4TK NoNHAR TeMan». TyT U cambie
HEBEPOATHbIE CNYXU, 3abnyxaeHus, a
WHOrAa, B803MOXHO, W UeneHanpasneH-
Has pexnama no nnHusM «6ecnposonoy-
HOrO Tenerpaga» To unu NHOM KOMMep-

4eCKOM CTpyKTYps! AR obneryeHus cObl-

Ta 3aNeXaBwerocs Toeapa.

Bo3amMOXHO nu xoTk Kak-Hubyaw nonpa-
BUTL 3Ty cuTyaumo? Monpobyem obpa-
TUTLCR K 3apy0exHOMY onbiTy. Y «HUx»,
Tam, 3Ha4UTeNLHO 0166 NnepeHacLILeH-
Kbl BUOBOPLIHOK, OQHAKO €CTh OTHOCU-
TeNbHO MACCOBLIR U3NAHUK, NEpnoaUYe-
CKU nyGnnkylowme pesynstathl CyOnek-
TUBHBIX 3KCNEPTU3 ayanoBuadyannHoOu an-
naparypbl WUPOKOro NPUMEeHeHua, Ha-
npumep, xyphan «VIDEO» [2]. MNpw npo-
BEABHUU IKCNOPTU3 UMEPRAIOT TEXHUYE-
CKME XapaxkTepuCTuku W OLEHUBAKOT
CcyOLeKTHBHLIE NoKa3aTenyu KayecTea an-
napaTypbl, B YUCNO KOTOPbIX 8XOAAT paa-
NUYHBLIE BKCNNYaTauUOHHBIE BO3MOXHO-
CTH, TAKUB KaK UCKYCCTBEHKbI@ BWABO w
3BYKOBhi8 3QPEKTbl, UHAUKAUUA PEexXu-
MO8 1 T. 1. 3arem annaparype, nogsepr-
HYTOW 3KCNepTU3e, BbICTAaBNRIOT OUEHKY B
Gannax ¥ NONY<eKHLIB PE3yNbTaThl 8 BU-
Ae Tabnuuy noMewaT B8 XypHane. Ua-
peaka nyGnukyioT noaoGHyw uHdopma-
LMo v Yy Hac, HanpuMep, & [3] ykaaaHbl
cpasHUTeNbHLIE oueHku Bonee 250 mo-
Aeneit supeomMarHUTopOHOB, NpeacTas-
NEHHLIX HB ©BPONENCKOM BUABOPLIHKE.
OaKako cyleCTBEHHbIM NPENATCTBMEM,

NPaKTUHeCKu He NO3BONKIOWUM NONL30-
BaTLCA 3TOM MHGOPMaALUEH, MOXHO CHU-
Tare MNOMTU NONHOE HEeCOBNAAEHWe HO-
MEHKNATYpPb! BUABOTEXHUKY €BPONENCKO=~
ro n Hawero puika. Oeno B TOM, 4TO
RANOHCKME, a8 B NOCNeAHee BpemMs U KO-
pefickue Gupmbl-paspaboTimuky ucnonb-
3YIOT ANA Pa3HbiX PLIHKOB ¥ Pa3nuyHbie
TOProssie Mapku Ha OOQHU U TE Xe Mope-
nu, Hanpumep, suasokamepy PANA-
SONIC-NV-MC20 s Espone npoaaior nog
Haszsaknamn BAUER-VCC-610, BLAU-
PUNKT-CR-4600, GRUNDIG-VS-C45,
METZ-9623, PHILIPS-VKR6843, SIE-
MENS-FA224 (4]. CoBepwerHO oavHa-
KOBble BMAEOMArHUTOQOHB!I KaKOW-HU-
Oynb ogHOW GuUpPMbI HYACTO BbINYCKAOT
KaK padHble Moaenu, Hanpumep, U3BecT-
Hblie ¥ Hac SONY-SLVX37 u SONY-SLV
226EE, SONY-SLVX57 u SONY-
SLV426EE. Otnununa 3akniOHaOTCH NULWb
B Pa3HOM UBETE CBEMEHWUR NIOMUHEC-
LIEHTHBIX MHAUKATOPOB {XEenTobiti unu cu-
HUM) U Kanu4nMn UNK OTCYTCTBUMN HAKNBEeK
Ha OTKMAHOW KPbILLKE.

Moxany, @AUHCTBEHHBLIM, Ha B3rNAL
aBTopa, BhLIXOAOM M3 CO30AaBLUEVCR cu-
Tyauun cnepyer cumTtaTk nposeneHwne
COOCTBEHHOM IKCNEPTU3bI BUABOTEXHUKM
OnNbITHBIMU pPanuonioBuTensmMm wn cne-
uwanuctamn. Ee texnuuyeckan CTopoHa
3neck Hanbonee CAoXHA: HET WUPOKO-
AOCTYNHOW annaparypbl u MeToauK ANf
U3MEPEHUA NapameTpoB annapartypb
GbITOROW BMAGO3ENUCU U UCTILITATEeNb-
HbIX MarHUTHbLIX NEHT oN8 Hee. Hemano-
BaXXHbIM BONPOCOM Hy>XHO HA3BaTb U Bbl-
60p KOHKPETHLIX NapPamMeTpos, U3MEpPAn
KOTOPbI®, MOXHKO CPAaBHUBATL PA3NNUHDLIE
Moaeny supeomarinuTtopoHoB, a npu
BO3MOXHOCTU, ¥ popabarLiBaTh UX C Le-
NbI0  YAyNWEeHMA 3Tux NapaMeTpos.
CnoxHOCTb 34eCb 3aKAK4HARTCH B TOM,
4YTO KayecTso n3obpaxervs TpyaHo on-
pegenuTb, usmepsa HelfOoNLWOe YUucno
napamveTpos. OaHako MOXHO BCE X6 Bbl-
LENUTE OCHOBHbLIE U3 HWUX, Hanbonee cy-
LLIECTAEHHO BNNAIOLME HA Ka4eCcTBO U3o-
OpaxeHus.

B npouecce Bocnpou3BefeHns BUaeo-
3anucm Ha Ka4ecTso naobpaxeHun BNUA-
0T XapakTepuCTuku BuaeokacceT (B oc-
HOBHOM NapameTpbl CaMOn NeHTbl), Bu-
ACOrofioBOK, ANEMEHTOB NEHTONPOTAX-
HOro mexaHuama, 6noka BuMOEOroncBoK
(BBT), cucteM asTOpErynupoBakusn, Ka-
Hana v3o0paxeHua N HEKOTOPLIE AQYIrre.
MNpu 3anNUcK Ha Ka4ecTso AONONHUTENEHO
0Ka3b|BaIOT BNMAKWE NapameTPbl Tenesu-
3UOHHBIX TIOHBPOB. B 060uX pexumax
OHO TaKXE8 38BUCUT ¥ OF UCNONL3YeMOWN
CUCTEMb! TENEBUAEHUA.

Y1006bi yMEHBLUUTE BAURHKAE Ha 0BLIUA
pesynbraT NapamMeTpPoB BUAGONEHKT, Npu
M3MBPaHUAX XenarenbHo UCNoNL30BaThL
BMABOKACcCeThl BLICOKOro Kawecrtea
odupm TDK, MAXELL, FUJI, BASF, PANA-
SONIC, SKC, JVC (tunos HG, SHG, SXG
PRO, HDX PRO, HGX) u ap. MNpuyem
mapkuposka PRO (PROFESSIONAL) Ha
NPOAYKUVY 13BECTHBIX Pups, Kak fpa-
BWNO, CBUABTEBNBCTBYET O HauBbiCLIBM
KauacTtee. Hu B KOeM cny4ae Henban anf
3TOro NONL3IOBATLCA TaK Ha3blBABMbIMU
«NeBbIMW» BUABOKACCETaMMU, XOTA OHWh
HaCTO U UMEIOT NPUBNEKATeNbHDLIA BHELW-
Huvi Bua. O KakoM-Hubyab ux Ka4ecTse
MOXHO FOBOPUTL TONLKO YCNOBHO. K CO-
XaneHuio, HaW PLIHOK HaBoaHeH Noaos-
HOWM npoaykuuen, n 4Tobbl ee OAHO3HAY-
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HO Pacno3HaTb, HEOOXOAUM HEKOTOPLIA
OnNbIT. U3 LUMPOKO U3BECTHBIX ¥ HAC TAKUX
«nupepos» 310 — PANTERA, K-SCAN,
MAXWELL, ANITECH, CONFORT, TOKYO
u T. n. NpuaHakamu «neson» NPOJYKUUU
MOXHO CuuTaTe Haanucu tunoe MADE
UNDER LICENCE OF JVC (PANASONIC u
Ap.), DESIGN IN JAPAN (USAwn T. 8.), oT-
CYTCTBUE KOMMNBIOTEPHOW MaPKUPOBKY Ha
TOPUEX BWOBOXACCEeT, anpeca unu me-
CTOHAXOXAEHUR DUPMbI.

MNapameTpbl BUASOroN0BOK OKa3biBaoT
CYWECTBEHHOR BAWAHME HA KAYeCTBO
usobpaxenun. OaHako ux namepeHue B
NoBUTENLCKUX YCNOBKHHX NULLEHO npak-
TUNECKOro cmbicna. Bonbwyid nonbay
NPUHECET U3MEePBeHWEe NapamMeTpPos ycu-
nexHoro YM curxsana Ha Boixoae npensa-
puTenbHOro yeunutens. Mo Hum MOXHO
cyamTb 0 TOMHOCTM noaBopa nap BUOEO-
ronosok, nx CTUPOBKE HA aucke BBl u
CTeneHu W3HOCa, TOYHOCTWU KDCTUPOBKM
anemeHToB JINM. MNpaxkTuyecku B BCOX
BuaeomMarsutTodporax ana 3T0ro ecrb
cneunansHbie KOHTPONbHBIE PA3BLEMBI
Unu xoHTaKkTbl. [pyieM OCHOBHOWM TpyA-
HOCTBIO NpW NpoBeaeHuy pabor MOXHO
cyuTaTtbh nonyveHme oOpa3uosbix 3anu-
Cel, ux cneayer Aenarsh Ha HOBOW BLICO-
KOKQ4EeCTEEHHOW annapaTtype U3BeCTHbIX
¢upm. HanGonee ypoGHbIVi Curkan —
«Genoe none» (6e3 COCTaBNRIOUIUX CUT=
Hana yserHoCcTn). Ha puc. 1 nokasaxbl
Cxema uamepenus, popMa curHana ne-
PEKIOHEHUA U HEKOTOPLIE XapakTepPHbIe
ocuMNNorpammel Ha BbIXOAAX NPEeAycw-
aUTeNen BMaeoMarHuTohoHOB.

HepasHOMepPHOCTL ypoBHR YM curHa-
na, He npessiwarouwan 10 % (no oru-
Calouien), u Takoro xe nopsaka ero oT-

KnoHeHne oT 3HauveHus U, (puc. 1,
Luzuon UCULRRRZRI0 YM CUBHEN
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OCU. @) CBUAETENLCTBYIOT O BbICOKOM
KauectBe BUAEOroNoBOK, NPasuibHON
tocTuposke anemexros JINM v nonoxe-
HUWA BUABOroN0BOK Ha AUCKE. KOHKpeT-
HOe 3HauweHue U, K COXanexnuio, B
PasHbiX MOAENAX Pas3nnyKbix GupmMm He-
OAnHaKoBOo U 06bIYHO HAXOAUTCA B Npe-
Aenax 700...900 mB. Oanako GuiBaOT U
3HAUUTENBHO MEeHbluue 3HaveHua U, B
KOHTROMbHLIX TOYKaX.

Paanuune yposHe# orubawwwux YM
cvirHanos 8 nonsx A u b 6onee 20% (puc.
1, ocu. 6) cBMAETENLCTBYET O NOBLIWEH-
HOM pa3fpoce napamMeTpoB BUAEOroNo-
BOK UNW nx HENPaBUALHOW IOCTMPOBKE NO
a3aumyTy. 310 06BINHO NPUBOAUT K YXyA-
WEHWIO COBMECTUMOCTW 3anucen, cpne-
NaHHBLIX HA Pa3NUYHbLIX BMABOMAErHnTO-
¢doHax — 3ameTHbl HYepHbIE Npoaonxe-
HUS {lITPWXK) HA YepHo-Benbix nepexo-
[ax NpW BOCNPOM3BEAEHWM HEKOTOPLIX
3anncen, yxyawaerca OTHOWeHue cwr-
Han/wymM B KaHane KPKOCTr, XOTA Cneny-
€T yKaldaTb Ha BOIMOXHOCTb MNOKBNEHUA
Takux nedeKTos v OT LPYrux NPUNKH.

3asans! orubawwent YM curnana s Ha-
vyane (puc. 1, ocu. r) unu xonue (puc. 1,
OCU. B) CUrHaNorpamMm HakNOHHbIX CTPOK
3anncy CBUAETENLCTBYIOT O HeNpaBwunb-
HO YCTaHOBKE HanpaenfiowWwmnx CTOeK no
ebicoTe. Kpome yxyaweHws coBmecTu-
MOCTU, 3TO NPUBOAUT K YXYAWEHWUIO OT-
HOWEHUA CUrHan/WyM B BEPXHEW unu
HUXHEeN SacTu pacrpa, a 3asan orubaio-
Wel B Hayane CTPOKW 4acTo Bbl3biBaer
ApobneHne xanpoOBOro CUHXPOUMNYNb-
ca, T. 8. nopeprueaxkue pacTpa no sep-
TMKanu,

HepaBHOMEPHOCTL ypoBHA orubaio-
wes (pwc. 1, ocu. a) 6onee 20 % yka-
3bIBAET Ha NNOXYIO I0CTUPOBKY 3NEMEH-
Tos JIMNM.

«LLymonopo6HocTe» ornbatowiein (puc.
1, OCU. ) u 3raunTensHo, Ha 30% un 6o-
nee, MEHbLKMA HOMUHana yposeHs CBU-
netenscrTsyioT nubo o6 naHoce BMaeoro-
noeok, nubo o6 oveHbL cnabom HaTaxe-
HUU neHTol, eCTeCTBEHHO, NpW ucnpas-
HbIX Y3nax U anemenTtax (BB, npeaycu-
nuTens u ap.).

HepaBHOMEPHOCTL BLIXOAKOrO CUrHa-
na B c6nacTn HU3KUX YacToT (Ha nepeHe-
CEeHHOW NOoAHEeCcyWey UBETHOCTWN) BWU3y-
ansko 6onee 3aMeETHa ONR CUCTEM C am-
NAUTYOQHOW MOAynAuuer nogHecyulehn
(HTCU, MAN). Npu CywecTBeHHON He-
PaBHOMEPHOCT ITO XOPOLLO 3aMEeTHO Ha
OAHOTOHHbLIX NPOTAXEHHBIX Yy4acTxax
usobpaxeHusa (0cobeHHO Ha HacCbIWeH-
HbIX KPBCHLIX M CUHUX) B BUAE NyNbCu-
PYIOWUX KONbIWYUWUWXCR COCTaBNAIOILNX,
NO3TOMY YMEHbLUBHME A0 MUHUMYME He-
pasHoMepHocTu orubawowen YM curna-
na v H4 curHana ugetHaCcTv 3 EKTUBHO
yNydlaeT Kadecten BOCNPOU3BEAEHUS
BMOCO3aNUcH.

BnuaHue cucTtem asroperynupoBaHina
Ha Ka4yecrso naobpaxeHus NPORBAABTCH
KOCBEHHKO, NPUYeM OCHOBHOM BKnag B pa-
GoveM pexume (HopmMankHOe BOCNPOn3-
BeaeHue v 3anuck) BHocut CAP BBIM, a B
cneuvanerbix pexumax (nNoKanpoBniH
NPOCMOTP, BOCNPOU3BEABHUE C pasnuy-
HbIMU CKOpoCTamu U 7. n.) — 1 CAP BB.
Kak n3secTHo, OTKNOHBHWE CKOPOCTH
LVCKa C 8UOe0ronoBKaMm oT HOMUKANb-
HOM NPUBOAUT K NOABNEHUID BRPEMEBHHLIX
VUCKaXE8HW B BOCNPOU3BOAUMOM CUrHA-
ne. OCOGEHHO HENPUATHO UX NPOABNBHNE
B BUOE 38BOROTOB ¥ NoASpPrueaHvii 8
BEPXHEWN YacTy pacrTpa Ha 9KpaKax Mmac-
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coBbix Tenesusopos IYCUT, YNUMUT »
ap. Takme nckaxeHwust MOACHAIT ava-
rpaMmbl Ha puc. 2. HepasHOMepHOCTb
BpawexHun avcka BBl npusoauTt k dnyk-
TyauusMm BpEMEHW NpuUxXoaa KeaposBoro
CUHXPOUMIMYALCA HAa CUHXPOCENeKTop
CAP. Ero seixogHon umnynsC (V.SYNC)
TaKkke ONyKTyupyer 80 BPEMEHU, a Tax
KaK OH NOCcTynaeTr Ha ¢a308biiA RETEKTOP
CAP BBI, Ha Bbixone ero UHTerpupylo-
wen uenu BOIRUKAT OTKAQHEHWUA Ha-
npaxeHun (A Uy ..), ynpasnsicwero asu-
ratenem bBBrI. 5 pesynbTare 4acroTa
CTPOK B Hayane pacTpa MOXeT cyuiecT-
BEHHO OTKNOHUTLCA OT HOMUHANE W BbIlA-
TV 3a Npeaenbl NONOCHI YASPXaHUR CUC-
Temsb! AMY 1 @ Teneen3opa, 4TO 4acTo u
HalniopaeTca B suae 3asOpPOTOB W NO-
LepruBaHuiA.

Kak xe npakTu4ecku, 8 AOMEWHUX YC-
NOBUAX, BLIRBUTL AOCTOUHCTBA U HBAOC-
Tatku TOU UNW UHOM Modeny eangeomar-
HUTODOHOB UM CPABHWUTEL UX ME@xAy CO-
6o no aToMy napamerpy? K coxane-
HUIO, NpOBEeAGHWE M3MEPEHWUIA 3IHa4U-
TENbHO 3aTPYAHABTCH U3-38 OTCYTCTBUA
8 GoNbWUHCTBE CNy4aes NpuKUMNUans-
HbIX CX8M YCTPOWMCTB BUOBOTOXHUKW, HTO

PADMO Ni2, 1895r. 7



BUOEOTEXHUKA

Homep | Homep
Muxpocxema | Monent BuaeoMarinrodoxa BMBOAR | BMBOAS
(D.FG) | (C.FQ)
MNG67461VDLK | PANASONIC-NV-G12EE 41 28
MNB746VDDK | QUASAR TV/VIDEO u ap. Mogeny dupm PANASONIC, NATIONAL 41 28
WPC1058NEC JVC-HR-D120, JVC-HR-D225 4 He Her,
BAG302A JVC-HR-D235 n ap. mogenu Grpmpl JVC HO uCn, 6
LM358S SAMSUNQG-VK-1231 2 Ke Hen.
HD4B74B8NT 3nextporuxa-CamcyHr BM-1230 HO Hen, 58
HD49735NT SAMSUNG-VK-8220 61 67
Anextponuxn BML-8220
TABB23N SONY-8LV-226EE iB8 Ko HeN.
NJM4856D SONY-SLV-X37, SONY-SLV-X67, H8 Men. 1
CXP80724 SONY-8LV-426EE u ap. mogenu dpupmnt SONY 6o 70
IX0431GE SHARP-6V3-DP u ap. mogenit pupme: SHARP 68 11
MB2440ASP HO KCN, 31
AN3784 He 1en., 18
LA7123 SANYO-VHR-5100EE 27 23
LA7118 SANYO-VHR-3100EE, SEARS 30587 u ap. monenu ¢upmbi BANYO 18 23
ANGBT77 PANASONIC-NV-333 13 Ke Men,
ANB347 NATIONAL-NV-700, PANABONIC-NV-2000 % ap. Mmopeny GUpMel | He ken, 17
PANASONIC

BbIHYX03€T MNPOBOAUTL annaparypHbIi
ananu3a CAP. Ero uenbio B TaKOM Cnyvae
cnepyer Ha3sarb BbINBNEHWUE TOYEK NoA-
KNIOYEHUR U3MBPUTENbHON annaparypsl.
OnuH 13 BaPUAHTOB CTPYKTYPHOWN CXeMbli
ANR NPOBEAEHUA UIMEPEBHUI NOKA3aH Ha
puc. 3. BuaeomaruurodoH BKNIOHAIOT B
PeXnM 3annucyv CUrHanoB BeLWaTensHoro
TeneenpeHmna. CrabunbHOCTb MactoT
CTPOK ¥ NONEn B 3TOM CNy4ae 04YEHb Bbi-
coka. YcuneHuoin ¥ cHoOpMUPOBaHHBIN
curHan gatumka ckopoctu BBl (unu BB)
noaatT Ha Yacroromep 1 ans namepe-
HUR 4YaCTOTb! CNEROBAHUA UNU BPEMEH-
HbIX MHTEPBANOB MEXAy uMNyNbCamy,
TaK Kax cxopocTte spawenus BBl v BB
KECTKO CBA3aHA C 4aCTOTOoM CNefoBaHus
MaIMepUTensHbIX UMNynbcos. Mo ce or-
KNOHEHUIO MOXHO CYyAUTb O BPEMEBHHBLIX
UCK2XEHUAX KOHKPETHOro BUAEOMarHu-
To9oHa. Hanbonee TOYHO Auarpammbi
CKOPOCTEeN BpalleHus ABUrarenam Mox-
HO NONYHYUTL H2 KOMNbIOTEps, Nonasas
Ha Hero uamepsembie uMdpoBLIe KOADI,
ANA Hero Yy MHOrUX NPOMbBIWNBHHBIX Yac-
TOTOMEpPOB NpeaycmoTpeHesl cneuwans-
Hble Pa3bLemMbl (NPU HaNUYUMU COoTBETCT-
Bylowen nepudepud v NPOrpaMMHoro
obecneveHns MOXHO o6onTKCL 6e3 Hac-
TOoTOMERA).

C TO4KV 3peHUs ONUCHLIBABMOro Aene-
HMA MOXHKO YCAOBHO BbIAGNUTL TPU BUAA
CAP supgeomarHurodoHoB, onpspense-
MbiX U3 onniTa asTcpa No NoBeaeHuo
CAP BBI (BB) npw seiknioyeHuM 3anmcel-
BaeMblix curHanos. K nepsomy sugy oTHe-
ceHo BONLWUHCTBO aHanorosbix CAP:
NPU BLIKAKOYEHUMU 3anucbiBaeMOro cwur-
Hana CKOpOCTW BpalleHus asurarenen
B8l v BB B HUX ONpeaensaioTca napamer-
pamu spemasanaoiux uene CAP u mo-
ryT 3HauuTensHo (0 10...20 %) ornu-
HaTbCs OT HOMUHANbHBLIX, B ychoBusx no-
MBX UNKU 3aNUCH OT UCTOYHUKOB € NNOXUM
kawecTsoMm Takme CAP moryT BbIXOaAuTb
N3 CURXPOHU3MA, HTO NPMBOAUT K Henpu-
ATHLIM CpblBaM CTPOYHOM CUHXPOHW3a-

8 ranviONe2, 1995r.

UMM Npyu NOCNeayowemM socnpou3sene-
HUW Takux aanucen. B wucno suaeomar-
HUTOQOoHOB C NoaoGHeimpu CAP BXOOWUT
HaWw «3nextpormnka BM-12» n padHue
mopnenn ¢upm MATSUSHITA (NV-2000,
NV-300, NV-833), JVC (HR-D120,
HR-0225, HR-D235), SHARP (VC-140ED
“T.N.)uUAap.

Ko sTopoMy Bupy OTHEcCeHb uudpo-
oeie CAP, He ofecneuvsaowme pasHo-
MEPHOro ppaweHua Agsurarenev npm pa-
Gote B pexvume 3anucu 6e3 nonauu Bu-
peocurHana. Kak npasmno, npu 3Tom Ha-
6nI0AaI0TCA perynapHele konebanus cko-
poctu 4o 5...10 % OoTHOCUTENbHO HOMU-
HanbHoW. Cpeav kux — CAP Ha mMukpo-
cxemax cemenctea MN-6746 2 —
MNG67461 (42 smisoga) dupmbel MAT-
SUSHITA (mogene PANASONIC NV-
G12EE u 1. n.), a8 Takxe HeKoTopbLIe Apy-
rme Moaenu pasnuunbix GUpPM.

Hawnbonee BbiCOKOKaYecTReHHOe Bpa-
wenue obecneuusaoT CAP TpeTbero su-
na. Auck BBI 1 BB B sBupaeoMarturodo-
Hax ¢ Takummn CAP 1 npu 3anucu {6e3a no-
Aauy BUABOCUrHana) epawarnTcs ¢ HO-
MUHANBHBIMU CKOPOCTAMY, 3303BaBMbi-
MW NapameTpamuy BHYTPEHHero npeuusn-
OHMOro KBapuesoro resHeparopa. Npume-
poOM MOryT chyxute CAP Ha MUKpPOCXe-
max LC7412, LA7116 ¢dnpmer SANYO
(Mopgens VHR-3100EE v ap.). Ha Takux
BuAeoOMarHuTopoHax BO3MOXHA WMHAWU-
BUAYaNbHAR 3aNUCb 3BYKA OT BHELWIHEro
WUCTOYHUKA C BbLICOKUM KavecTsom (Gea
OEeTOHAaUWN), 8 BXOX06HKEe B CUHXPOHW3M
Takoh CAP npu nopave BuaeocurHana
npoucxoguT 8 oTnuume ot CAP nepsoro u
BTOPOro vunos GbiICTPO ¥ HAAEXHO. Ha
CNOXHOCTb O0ecnevyeHwuns CUHXPOHHOM
patoTtsl CAP npy nepexnioyermax Buaeo-
CUrkana KOCBEHHO yKaabiBaer npume-
HReMan MHOrnmu GupmMamu 6NOKMpPoBKa
CeNeKTOPOB KaHANoB B PeXuMe 3anucy,
a8 NepexnioMeHne nporpamMm BO3MOXHO
TONLKO B pexume «fayaa» (1. 8. nocne
oTKaTa Ha3ap NeHThH),

Beiwe pe4yb wna o patore CAP B pe-
XUME 3anucu B CBR3U C TEM, HTO Npw
BOCNpovaseaeHnut UCTOMHUKAMU Bpe-
MBHHbIX MCKaXeHul cnyxar u gpyrue
yanel u G6noku BupeomarHutodoHa, a
TaKkXe KayecTso BOCNPOU3BOAWMONK 3a-
nucu. Oprako Npu UCNONL3OBAKUK Bbi-
COKOKa4eCTBeHHbIX TeCT-3anucen BOo3-
MOXHO NpoBefeHuWe n3Mepesun cra-
OUNBLHOCTY U HaCTOThL! BPaLLEHUR AUCKa
BBl 6e3 BCKpbITUR BUasoMarHurodoHa
(xoceeHHbIM MeTOAOM). Ong aToro 4ac-
ToTOMEp (pwc. 3) noaknoyaioT K Gnoky
CTPOYHOW PA3BEPTKU KOKTPONLHOrC Te-
nesunaopa ¢ cucremon AMNY u &, pabo-
TaKWwen ¢ Manow NOCTOAHHOW BPEMEHN.,
B arom cnyyae CAP BBl aHaumrensHo
Gonee VHOPUMOHHAE Y NOrPeWHOCTL U3-
MepeHus akTUHecKoM HacToThl CTPOK
HeBenuka. Npu 3TOM y4nuTbiBAKOTCR CO-
crasnaowue norpewHocTtn, obycnos-
NIeHHLIB BCOMY AKTOpPaMu: HEeTOYHO-
CTbiO reomeTpum yanos JINM 1 ycTaHoBKM
vacToTbl 00pa3uosoro reHepatopa CAP,
AVHABMUYECKMMYU  XapakTepucTukamu
CAP, TouKoCTbIO tocTuposku JTNM u . 4.
Mpyn  ucnons3oBaHv  TENEBU3IOPOB
3YCUT yacTotomep NOAKAKMAIT K KOH-
TakTy 6 pasvema X1 (4epes penurend
1:10) cybmopyns cunxpoHusauvu YCP.
KOHTaxr 3 npu 3T0M COBAUKAIOT C O6LWHUM
NPOBOAOM.

BoifpaTte XONUYECTBEHHLI® KPUTEPUW
kadectsa B obuiem suae L[0B0NLHO
CNOXHO U3-3a NPOTUBOPEYUBOCTH
BHEWHUX yCnosuid. Hanpumep, npu BoC-
Npou3BeaAeHUN TECT-38NUCKU CKOPOCTL
BpaleHus pucka NoAAepPXWBRETCA C
TouHocTeo 0,1 %, a npu BOCNPOUaBE-
ABHUM MHOrOKPaTHoO NepenucaHHon 3a-
NUCKU OTKNOHEHUa CKOPOCTU AOCTUraroT
1...2 % (npu 3TOM HabnpaeTcs wuc-
KPUBNBHUE BEPTUKANbHLIX NWMHURA Ka
naobpaxenuu). Apyroi BuaeoMarHuTo-
$OH BOCNPOU3BOAUT 3TY XE€ 3anuUcCb C
MEHEee 3aMEeTHbIMWU WCKPUBNEHUAMU
BEPTUKANbHLIX NUHWKA U B TO X BPEMSA
npv BOCNPOM3BEAEHMM HA HEM TeCT-3a-
nMcy CKOPOCTL BpaueHWa aucka noAa-
fAepxusasercs ¢ TOYHOCTLIO £0,5 %. Ove-
BMAOKA TRYAHOCTL NONYyYEHUA OAHO3HAN -
HOFO BbLIBOAA — KaKOW Xe ua 3Tux Bu-
neomMarHuTodoHOB nyywe (npu Apyrnx
OQMHAKOB8bIX NapamMeTpax), B CBA3KN C
4YeM NoNe ABRTENbHOCTY NO U3MEPEHUID
U CPaBHEHWIO XapakTepuwCTuK BUAeO-
markutodonos VHS ana paguoniobure-
nen o4eHb BENNKO.

B 3akniouenme B Tabnuue yxasaHb) TO4Y-
KW NOAKNIOYEHUN USMEepUTenbHOW anna-
patyptl k CAP HExKoTopbix Moanenei Bu-
neomarrurodoHos: 8 rpade D.FG — cur-
Hana patdmka ckopoctn BBl, e rpade
C.FG — patuuka ckopocTu BB.
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BUOEOTEXHUKA

PEMOHT U SAMEHA
MUKPOCXEMBbI K278YUNZ2

B. TKAM, r. Kysangwsixk OpeHbyprckowi o6.

Mpu pemoHTe Tenesusopos 4MULT-
25-1V («39nekTporuka L-430», «3nekTpo-
Huka L|-432») BOIMOXHO BbIfRBNEHUE He-
MCNPAaBHOCTU MUKpocxem K278YU2 (1, 2]
Gnoka suaeoycunutenen (BBY). B Heko-
TOpLIX CAyYasx NpPU QAUTEeNLHOW 3KC-
nnyarauyy Tenesmsopa ux NPU4MHON Mo-
XeT ObiTe HAPYWEeHKUe KOHTAKTE BHYTPW
MUKpOCXemMbl. OBHaPYXUTb TaKYI0 HeuC-
NPasHOCTL MOXHO, «NPO3BaHMBan» OM-
METPOM TO HBUCNPABHYIO, TO UCNPABHYIO
(B cOceaHBM KaHane) MMKPOCXemy.

Ecnn B HEUCNpaBHOM MUKPOCXEMe CO-
NPOTUBNEHNE MEXAY KakiMn-HIOyab Bb!-
BOAAMUK 3HauUTENbHO BoNblue uan om-
MeTp noKasbipaeT OGeCKOHEeYHOCTb NO
CPaBHEHWIO C UCNPABHOW (NPY OQUHAKO-
B0 NONARPHOCTY NOAXKNIOYEHUR OMMBT-
pa!), TO MOXHO NONLITATLCA BOCCTAHO-
BUTb PaBoTocnoCOBHOCTL MUKPOCXEMBL.
Ana aTtoro HeoBXxOANMO CHARTb TENNooT-
BOA, FIPUKPLIBAIOWUIA MUKPOCXEMY, U, He
BbiNansan MMKPOCXBMY U3 Nnarsl, Nasnb-
HUKOM MowHoCTeiO 40...60 BT nporpeTe
«COMHUTENbHbIE» BeiIBOAL! BONMAW kopny-
ca, OAHOBPEMEHHO Cnerka saasnueasn nux
BHYTPb MUKPOCXEMBI.

ABTOpPY ABaxabl ynaenocb TakuM cno-
cobom BoccTaHoBUTb paboTocnocol-
HOCTb Mukpocxem K278YN2. OpHako He

cregyer cuuTath 3TOT CNOCo® Hapex-
HbIM, Y NYHWEe MUKPOCXEMY 3aMEeHUTL. K
TOMY X€ W NPORBNRETCA Taxkas Hewuc-
NPaBKOCTb MHOrAA TONBKO C NPOrpesoM
‘Tenesnaopa, 4TO 3aTpynHAeT ee auartHo-
CTUpPOBaHUE.

Npu HbiHewHeM aeduuure v QOPOro-
Bu3He GecnnogHbie nonbiTki npuobpe-
cTn mukpocxemy K278YU2 naronkHynm
aBTOPa Ha MbIC/Ib O CO3AaHUN 66 YHK-
UUOHaNbLHOrO aHanora Ha AUCKPBTHLIX
anemMeHTax, onucaxsne KoOToporo v npea-
NaraeTca HUxXe,

Mukpocxema K278YWU2 npepcrasnaer
coboi BuaeoyCcUNUTENb C BHEUIHMMW
KOPPeKTUpyrwMt uensmMu. NpuHumnm-
anbHas cxema aHanora-monyns waobpa-
XEeHa Ha puc. 1.

Ha TpaHancTope VT 1 cobpaH amurTep-
HbIA NOBTOPWTENL, C HAMPY3KN KOTOPOro
{(pe3aucropa R1) curHan nocrynaer Ha
KBCKOAOHbLIN YCUNUTeNb, BLINONHEKKbIA Ha
TpaHaucrTopax VT2, VT3. denutent Ha-
npaxeHus R2A3 ofecneyueaeT reobxo-
AVMOE HANPAXEHWE CMewerus Ha 6a3e
Tpan3ucrTopa VT2. KackoaHeit ycunu-
Tenb oxsaweH OOC no nepeMeHHOMY TO-
Ky 4epe3 BkisoA 6. PYHKUUIO BbIXOAHOMO
Kackana sbinonHABT TpaHauctop VT4,
BKNIOMEHHBIV O CXEME BbICOKOBONLTHOIO
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3MUTTepHOro noetopurens. BeixogHon
curHan cHumaeTcs ¢ seisoga 11. Juop
VD1 cnyxutr ona 3awmrel SMUTTEPHONO
nepexoaa TpaHancropa VT4,

KOHCTRYXTUBHO BUpEoycunutens cob-
PaH 8 BUAE MOAYNSA C YCTAHOBOYHbIMMK pad-
Mepamiu, COOTBETCTBYIOWMUMN MUKPOCXe-
me K278YN2, noaTomMy Hukaxon popabor-
KU NEYaTHOM NnaTkl Tenesn3opa He Tpedy-
erca. Moaynb BeINOMIKEH HE NnaTte u3 oa-
HOCTOPOHHEro GONbrMPOBaHHOIO CTEKNOo-
TeKCTONMTa, YepTex nevarHbix NPOBOAHN-
KOR NMpeacrTasned Ha puc.2. Pacnonoxe-
HWB pertanei Ha nnare NoKasaHo Ha puc. 3.
Mnara uarorosneHa cnocoGoM TPaBNEHWRA,
OAHEKO 86 HECNOXHO CaenaTth U pe3aKkoMm,
npope3san 8 Gonkre U3oNMpPywe KaHas-
K. BCe oTBepCTUR NPOCBBR/MEHLI CBEPNIOM
Aviamerpom 0,8 mm.

Oco6oe BHumMaHue cnepyeT o6paTuTb
H8 U3roToBNeHue BbIBOAOB MOayns. Oxu
COeNaHbl U3 MAMKOrO NYXeHOro MegHoro
nposBofa auamerTpom 0,4 Mm. 3akperine-
HWe BbIBOAOB Ka NNaTe NOACHEHKO Ha puc.,
4. MNpoBoa NPONYCKaT CKBO3b OTBEp-
cTue 8 nnare, nepervbaloT Yepes Kpaw
nnaTbl 1 €we pas NponyckawT B 3TO Xe
OTBEPCTUB. 3aTAHYB NPOBOA NOTYXEe BO-
KPYr Kpas nnartbl, DTKYCHIBAIOT U3NULKN
W, ewe pa3 neperHys OCTATOK 4epe3
Kpai nnatel, NpunavearoT ero. Cheposa-
TeNbHO, BbIBOA 3AKPENNeH Ha nnare Asy-
MA BUTKaAMWU, B pe3ynbTaTe 4ero CHUMa-
8TCA MEeXaHW4yecK0oe HanpaxXeHue ¢
dOonbfn NAartkl, YTO NO3BONAET MHOro-
KPaTHO MOHTUPOEETL U ASMOHTUPOBATL
Moaynb 6e3 pucka otcnoeliva Goneru.
BoiBoawl 2, 8, 12 He ycraHasnmeaioT. Bul-
Boa 11 KpenaT K NNaTe OAHWM BUTKOM, B
KOTOPOM HUXHUMA KOHEU BblBoaa (CM.
puc. 4) cayXut ONA MOKTaxa Ha nnare
Tenepv3opa, a Ha BepxHWii KOHeY Hapne-
BaIOT OTPB3OK U3ONAUWNOHHON TPYOKK (OT
MOHT2XHOro nposopaa) anuHow 15...17
MM U pacnaveaioT ero B OTBBPCTUU Bbi-
Bona 8.

MoCKONBKY MOHTaXHbIe N0WAanKn Mo-
LYNa Manbl, MOHTaX QOMKEH UCKNIOHaTL
MEXaHU4ecKoe NaBnNeHue CO CTOPOHhI
peraneit Ha donbry nnarel. Bece pe3ucTo-
Pbl YCTaHOBNEHB! BEPTUKANBHO, Ha VX Bbl-
BOAbl HaneThbl U3onupyowure Tpyobku.
TpaHaucTopbl KT315A TakXe MOKTUPYIOT,
Haaes Ha WX BbIBOAbI M3ONUPYIOLNO
TPyOku ans ynopa. Tpakauctopbl KTS40A
BCTaBNEHbI B NNATY A0 YNOpa BbICTYNOB
HA BLIBOQAX.

Mogyne kpensT Ha nnate EBY Tenesu-
30pa 4epea BTYNIKU BbICOTON 3...4 MM, uc-
NONb3yemMeie NpU KPEenNeHun Mukpocxe-
Mol K278YWU2, suHTamu M3x14 ¢ rainxoii.

Xora tpanauctopel KT940A, ycraHos-
NEHHBIE B MOAYNE, HE UMEIOT TeNNOOTBO-
A2, UX TeMnepaTypHbIl PeXuM, Kak Noka-
3ana No4TV ropoBan aKcnnyarauwn B Te-
neeunaope «3nexTpoHuka Li-430», Bnonxe
HOopManbHbit. LUrarHewi  T@NNOOTBOA
MUKpocxembl K278YU2 npu paboTe Tene-
BU30Pa HarpesaeTCs CunbHee, YeMm TPaH-
auctoptl KT940A. TpanaucTopel KT940A
ponyckaloT paboTty npy TeMneparype
xopnyca 85°C.

B Moayne MOXHO uCNONbL30BATL yKa-
3aHHble TPaH3UCTOPb! C NIObIM OykBoH-
HbiM uHAaekcom. Ouwop KOS510A MOXHO
3amennTh Ha KOS0%A, KO521A.
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AKIIJMOHEPHOE  OBINECTBO

"QJIEKTPOHHBIE KOMIIOHEHTDI"

OdHnHaIbHLI MPeACTaBUTEb KPYITHEH X 3aBOJOB-H3rOTOBUTEIEH
NOJTYTIPOBOJHHKOBBIX NPHOOPOB M MHTEIPaIbHBIX MHKpOCXeM crpaH CHT

r

AOCKA OBbSBJIEHUW
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HHTEIPAJIbHEIX MHKPOCXEM H
NOJIYIPOBOIHAKOBLIX Nprbopos
OO OEeHAM, YCTAHOBJIEHHBIM
3aBOAMM - H3rOTOBHATC/ISMHA.
T'apanTus xagecrsa.
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Hauw anpec:
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3BYKOTEXHUKA

AKYCTUYECKASA CUCTEMA
«VERNA 50-02»

A. JEMbBSIHOB, r. Mocksa

Ha mexnyHapoaHo seictaske «Interoptorg-92» sriepssie Obinu npen-
cTaBsnetbl TPEX0NOCHbLIE POMKOIrOBOPUTENM C TOProBON MapPKOoH
«VERNA», paspabotaHHbie rpynnoyi MOCKOBCKUX Crneumnanncros-aky-
CTUKOB. DT MOAENN NO AOCTOUHCTBY OUCHEHb! JHOOUTENSIMUN BbICOKO-
KauecrseHHoro BocriponasegeHma v npocbeccmo:—:ananm. B TOM 4ucne
3apybextvimu. B nactosuee spemsi akyctnieckue cuncrems! «VERNA»
BLINYCKAIOTCS1 MOCKOBCKON (hupmoii «[usepcug». Huxe onuceisaercs

rpomkorosopuTent «VERNA 50-02».

Fpomkorosoputens «VERNA 50-02»
COCTOUT M3 ABYX HEPA3LEMHLIX, XECTKO
CKpenneHHuix apyr ¢ apyrom OGokcos:
HU3KoHacToTHoro (H4Y), 8 xkoTopoM ycra-
HOBRNEHb! ase ronoeku 25IAH-4, u cpea-
HesuicokovacToTHoro |CH-BY) ¢ ronos-
xamun SrALLS-4 v 6IrAB-4-8. Huskouac-
TOTHLIN OOKC BLINONHEH B Byae (halonH-
Bepropa. Qopma, rabaputel, a Takxe
pa3mewerme 60KCoB OTHOCUTENLHO APYr
apyra seibGpatibl pa3paboTymkamu ¢ yue-
TOM TpeGoBaHMA, NPEALABANEMBIX K Ana-
rpamMme HanpaBneHHOCTU U HEepaBHO-
MepHOCTM AYX akyCTUHECKUX CUCTEeM.
3T¥ NapaMeTPb!, KaK U3BECTHO, B 3HAYU-
TENLHOW CTerneHn ONPeaensioT KauecTso
3BYHAHWS TPOMKOros8OpuTENe B peanb-
HbIX NOMELWEHUAX NPOCAYLLINBAHWSL.

KOTOPOro Mcnonk3oBaHa xnon4atoby-
MaxHasn Bara.

CH ronoska gopaboraHa no MeToavke
B. Woposa (cm. «Paauo», 1983, Ne 6, ¢.
50—52). Kopnyc HY Gokca rakxe uaro-
ToBneH u3 naxeneinn NCN romuuHomi 16
MM, MNepeasna nakens 6 ¢ asyms oreep-
ctuaMu ang HY ronosok v AByma oTBep-
cTusmu ans Tpy0 dazomHsepTopa BCTaB-
NAISTCH BHYTPL KOPNyCa 1 NpUKNevsaeTcs
Kk Opyckam 14, 3akpenneHHbiM Ha BepX-
HEN, HuxXHEN n 60KoBLIX NaHensax. 3aaHasn
naxvens 13 NpukpennsneTcs K Takum Xe
6pyckam 36-10 Wwypynamn. BryTpu xop-
nyca HY 6okca ycraHosneHsl BepTuKans-

Hole 14 v ropu3oHTanbHbie 12 6pyCcKu Xe-
CTKOCTH, NPUHEM NOCNeAHNE pasMelle-
Hbl HA OOKOBbLIX NAHENNX 1 MEexay HUMK
UMEETCH NepeBaHHan cTaxka 11.

BHyTpEeHHUE MOBEPXHOCTN BEpxHen,
aaaHen n GokoBbLIX nanene HY Gokca ok-
neexHst cnoem subponornoturens 16 (no-
POHUT TONWMHON He meHee 10 MM) u nay-
MS CRosIMU 3ByKoNornoTuTens 15 (pacye-
canHas xnonyarobymaxHaa Bara Tonwum-
Hov no 10 mm).

Ha BHYTPEHHIO NOBEPXHOCTb HUXHEN
nadenu 9 Hakneena gocka ua ACMN (cm.
puc. 1), XOoTopasi Takxe wurpaeT pPoib
subponornotutens. CHU3y K nepeaHein
naHenu npukneena danovlinanens 7 ana
ycTaHoBku Tpyb dazounseptopa 8. K
HUXHEN NaHenu Kopnyca npuKAeeHbl
Tpexcnondble nogcrasku 10. Ocxosa-
HUE KaXAOO0WM NOACTaBKM RLINONHEHO Y3
6YKOBOWM NAaCTUHBLI TONWWMHOW 5 MM, K
HEW NpuKneett gepessHHbii OPycok Ton-
wmHoOM 20 MM, Ha KOTOPLIN CBEPXY Ha-
KNEEHA MUKPONOPUCTAN PE3MHA TONWU -
HOM 5 MM,

CHapyxwu Gokchl AC OKNeeHb! CUHTETU-
YECKOW NNEHKOW YepHoro usera. Ha wmx
nepeaHue naxdeny yCtasoBneHt Aexopa-
TUBHLIE PAMKU C HATRHYTOWN Ha HUX Men-
KOW NnaBCaHOBOW CeTKon. BHewHui sup
rPOMKOroBOPUTENS NOKa3aH Ha puc.2

danblinawens ¢ OTBEPCTUSIMU LI YC-
TaHOBKM TPYO (Ha3OuHBEPTOPOB PaMKON
He 3akpbigaetcs. TpybOul (asouHBepTo-
POB U3rOTOBNEHLI U3 AIOPANIOMUHUA TOM-
WMHOM 1 MM,

MNpuHumnuansHas cxema pPasfaenuieb-
Horo hunsTpa rpomkorosoputens «VERNA

OcCHOBHbBIE TEXHUYECKKE XapaKkTepuCcTuKu

Hosuianuias {MakCumMansias)
MOLMOCTY, BT ....... sy 1UB)
HOMUHINHHOE INEKTPUNECKOE
CONPOTABAEHUE, OM ..cceoeereeenere e 8
HomuHauueih Ananaacl
8OCNPOU3BOAVMLIX vacToT, My ... 39...25 000
HepaonoreproCTs A4X no 38yrosoMy
paunenwio, AB, B Ananaloie, My, we Gonee

SR iy e 0] s PR ISR S N S T 2
U028 000 st airnn bt 1D
XapaKTepucTMMeCKan HyBCTANTCALMOCTD,
NO/BT MEMBHEE it s ssoksnesveiasasios 86,5
CyMManHbiii XAPar 1epHCTIMECKit
kOadGuurenT rapmonux, %, npu
YPOOMEe CRenHero anykonoro AapneHmun
93 216 8 fivanaaone vacror, My, He Gonee:
4 [0 T2 0 e R o e e 2
0L SR0D i 145
H000.:25 00D Gviisnn i ahnaan .56
Fagapsibl, M4, Goxca:
H e i b S o 580x295x329
CH-BY.....ocvimreimrncnsnssnnenee s 290%190x 125
VR T TS e 35

Ha puc. | npuseaeHbl YepTexv kopny-
ca AC (Bua cnepeau v pa3pes, No sepTu-
KanbHbIM OCHAM CTBEPCTUN ANA roNoBoK).
Kopnyc CY-B4Y Gokca warorosned ua
ACN tonwmHoin 16 MM ¥ cocTouT K3
BepxHen 1, nepeaHen 2, 3anHen 3 n HUX-
Hen 4 nanenen. Nepeanss NaHens UMeeT
ABa OTREePCTUN, B OAHO U3 HUX (BepxHee)
yCraHasnmpaetcs BY ronoska, a 8O BYO-
poe (uuxHee) — CHY. Cama naHenb
BxnemsaetIcs 8 kopnyc CH-BY Gokca Ha-
KMOHHO, YTO BMECTE C pasaenbHbiv OOK-
COM NO3BOAUNO NONYHUTL XOpowyo AYX
¥ Hebonbiuyld HEepasHOMEpPHOCTL Aua-
rpamMmul HanpasneHsocTu AC. BHyTtpen-
HuiA oOvem CH-BY Gokca 3anonHeH 3sy-
xonornorurenem 17 (n3 pacuera
120...140 r Ha 1 n oOvema), B KauecrTse
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3BYKOTEXHUKA

50-02» noxa3aHa Ha puc. 3. OH CMOHTUPO-
BaH Ha nnare na CTEKNOTEKCTONUTa U Ye-
pes Pe3nHOBLIE NPOKNALAKU YCTAHOBNEH HA
HWXHEN NnaHenu kopnyca HY Gokca.

Karywka L1 HamoTana Ha CTepxHe
20x16x90 mm n3a ¢geppura 2000HH 1 co-
aepxur 13510 sutkos npoeopa N3IB-1
1,12, HAMOTaHHOro B TPU CNOSI, BUTOK K
BUTKY. Katyiuku (L2 n L3) 6eckapkacHbie,
HamoTaHbl nposoaom N3B 0,67 v coaep-
xart 138 u 132 BMTKA COOTBETCTBEHHO.
AuameTp HamoTku aTux karywexk — 20
MM, BbiCOTa — 24 MM.
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OGobiHO npocnywusaHue Hosont AC
NPOBOAUTCH 3KCNEPTHON KOMUCCUERN 8
CpaBHEeHMW CO 3ByHaHMEM atanoHHowm AC.
MNpu npocnywwusaHuu 3By4aHua AC
«VERNA 50-02» 8 Kauyecrtse 3TanoHHON
Gbina ucnonb3aosaxa AC 4410L/R ¢upmel
«JBL» (CLUA). B cocraB 3kcnepTHOi KO-
MUCCuUU Bxogunu NpogeccuoHanbHbLIe
MY3bIKaHThl U niobuTenu — cnywareny ¢
6onblnM ONbITOM. EAUHCTBEHHBLIM napa-
MeTpoM, no kotopomy «VERNA 50-02»
yctynana aranoHHon AC, Buina xapakre-
PUCTUYECKAS 4YyBCTBUTENbHOCTL (86,5
nporus 92 n6/BT). BCce cnywartenu otme-
Yanwn YNCTOTY, NErkOCTb N NPO3PAYHOCTL
apy4anus AC «VERNA 50-02», oco6enHo
Ha CPeaHX 3BYKOBbIX 4aCTOTaXx.

B Hactoswee spemn dupma, Bbinyc-
Kalowas onucaHHyio 3nece AC, npuHuMa-
€7 3aKasbl Ha UHANBUAYANbHOE U3roTos-
neHmne AC «VERNA» paanuyHbiXx MOWHO-
cre u supa. OGecneuvnsaeTcs rapax-
TunHoe o0cnyXuBaHue.

Tenedon (095) 145-09-90.

12 paavo ne2, 1995r.
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AKYCTUKA

Mpobnembl KOHCTPYUPOBAHUR YCTPOMCTB aKYCTUHECKOro BOCNPOU3BEAEHUR TECHO
B3aUMOCBA3aHbL! C TEXHUKON 3BYKOBOCNPOMU3BEAEHHUS, NO CYLUECTBY, ABAAACH OQHON U3
ee cocTasngioumx yacrten Nmbo B BuAE akyCTo3nekTpuueckmnx (MukpodoHbi), nubo anex-
TPoakycTuieckux npeobpa3oearenein (38yKOBbIE FONOBKY, FONOBHLIE TENedOHbI, Nbe30-
u3nyvarenu n NOCTPOEHHbIE Ha UX OCHOBE B0Nee CNOXHbLIE CUCTEMDBI).

MNMy6nnkaumn ¢ ONUCaRUAMK YCTPOMCTB aKyCTUYECKOro BOCNPOU3BEAEHUA n3aenwni
3NEKTPOHHOW TEXHUKU, NO3BONAIOWKX PEWaTb BONPOCHI aKyCTUMECKOro BOCNpoulsene-
HWS, CrPYNNUPOBAHb! B LWECTU HaCTsX, B KAXA0W U3 KOTOPbIX NPUHATA XPOHONOMMHECKast
NnocNenoBaTeNbHOCTL yKasakusl NCTOMHUKA Nybnukauvm no cucrteme: roa {pse nocnea-
HMe UPL!) — HOMEP XYpHana — HOMEP CTPaHuubl Hayana cratby. B ckobkax npuseae-
Hbl YKa3aKua O A0ONONRHUTENLHOW UHOPMaumm, KoTopana Obina npeanoxeHa paanoniobn-
TEeN\AM NO TOMY UNKU MHOMY MaTepuany B pasaenax «Hawa koHcynbTauus» n «Bosspaiya-
fiCb K HANeYaTaHHOMY».

MNocne aTux cBeaeHuit yKasaHbl pamunumn asTOPOB N Ha3BaHUA PyOpPWK, 3aronoBKu
cravei  HOOPMAUNOHHBIX MaTepuanos.

Ana obneryerns BbibOpa HYXHOro Marepuana No rpOMKOroBOPUTENAM NPOMbBILLNEH-
HOro ¥ NOBUTENbCKOro N3roToBNEHUS NOCAE Ha3BAHWA CTaTeu B CKOOKax yka3aHbi OCHOB-
HbI€ TeXHU4ECKME NapaMeTpbl AaHHONW KOHCTPYKUMK — HOMUHANBHAA MOWHOCTb, CONPo-
TUBNEHKE HArpy3ku, pabounin guanasoH, rabaputhb!.

1. 3BYKOBDIE rO/1IOBK#

86-4-39 B. Lllopos. Ynyuwerue ronosok rpoMKoOrosopurenen

87-3-37 A. Kpyrnos, 0. Ceprees. pnGop ans onpeaenexHus NoNapHOCTU BKNKOYE-
HUS rONOBOK

87-4-31 B. XXb6anos. O apemMnduposanmy AMHaMUIECKon ronosku

88-6-41 B. XX6anos. Mexauunueckoe aemndupoeantne auddysopa

88-11-59 B. LLlopos. Hoskie HAUMEHOBaHUA AUHAMUSECKNX FONOBOK

80-3-65 B. Anexkcees. YcrpaHeHue paspuisa apudodysopa

81-9-48 A, TepckoB. 207 1C-4-8 B8 Ka4ecTBe HU3KOHACTOTHON

92-1-57 M. MaromegnoB. PEMOHT AHaMUYECKON FrONOBKY

92-9-56 M. MaromepnoB. BoccraHosneHmne AUHAMUYECKOR rONoBKuv

92-11-18 A. HYereepuxos. Jopaborka ronosok 10rR-306, 257 A-26

2. FTOJI0OBHBIE TEJIE@QOHbI

86-1-27 B. Nywun, U. Qocrak. Tpadcnauma Ha UK-nyyax

86-5-3 c.sxn. Kopotko o HoBom. TAC-14

86-7-41 I. llokwuHckuit. HeobuiyHoe 3sy4aHmne crepeorTenedoHoOB

86-8-32 B. ParuHckun. Yaydwenuve 3sy4anus crepeotenedoHos

86-8-33 (87-2-63) 1. Heuaes. Nepepnaya 3ByKa no UK-kanany

88-1-50 0. Beruues. Bunka pnsa nogkniodeHna tenedoHoB

88-33-55 A. Cokonos. MonepHunaauua tenedporos TOH-2

81-6-49 (92-9-59, 92-10-60) A. 3unuH, B. 3unun. CrepeodoHnueckue tenedorbl Co
csoBopHbiMu uanyyarensamu (R=13 Om, =20...35 000 Ny)

92-2,3-38 A. 3unuH, B. 3uHnH. MuHuaTiopHbie ctepeorenedoHbl €6 ceob0AHBIMU
nanysarenamu (R=10 Om, f=20...30 000 'y, 40x32x20 mm)

3. MPOMBILLIFIEHHBIE YCTPOUCTBA, CITOCOBb! YNYILEHUS PAGOTb!

85-4-30, (85-11-63) B. Wopos.. Ynyuwexwe 38y4aHus rpomrorosopurens 25AC-309

86-5-47 B. KoanosBckuit. YnyyuweHve A4YX MyuHUATIOPHbBIX FPOMKOroBopuTenei

87-4-34 A. 3axapos. «<Menoauna-101-crepeo» ¢ 06wmm HY kaHanom

87-6-42 B. LLlopos. MNosbitieH1e KauecTsa 38y4aHna NEPEHOCHONO NPUEeMHNKa

87-8-29 M. XXarupHosckuii, B. Wopos. Ynyswenue 3syqanma 35AC- 1 1 ee moaudmkaumin

88-1-55 B. Llopos. TpexnonocHan n3 ABYXNONOCHOM

88-5-44 B. Airokapes. AAC «AmbutoH» (P=0,12 BT, f=160...20000 Nu, 11x182x88 mm)

88-12-4 ¢ 06n. Koporko o HoBoM. «3nekTpoHuka SOAC-024» (P=50+2x15 Br, R=8
Om, =20...25 000 My, 800x530x400 1 275x160x 155 mm — 2 wr.)

89-2-77 KopoTtxo 0 Hosom. «Opbura 75AC3-001» (P=50+2x15 BT, R=4 OMm, 1=25...25 000 'y,
800x530x400 1 275x 160x 155 MM — 2WT.)

89-7-68, 89-8-55 U. AnpowmHa, B. Bpeno, A. Menebepr. AkycrTuieckue cucre-
Mbl: 3apy6exHble U OTeHeCTBeHHbIe

89-10-64 H. Cuicoen. YnyiuleHue 3syqannn «35AC-012» (S=90)

89-11-4 c.06n. Kopotko o Hosom. «Opbuta 50AC-125» (P=50+2x15 Br, =35...22 400
My, 520x460x400 1 260x150x145 mm — 2 wT.)



3BYKOTEXHUKA

90-3-4 c 06n. KopoTko o Hosom. «Knueep 10AC-232» (P=10 BT, R=4 Owm, f=63...25 000
My, 208x190x330 MM)

90-4-57 (90-11-74) U. Nepenepees. lopabotka 35AC-015 Ha ocHOBE NECTHUYROrO
punbTpa

80-6-53 I'. Bexepuc. [lopabortka «25AC-109»

80-12-66 0. Onu. YayuweHne asyqanua 25AC-109

91-1-46 C. Makcumos. Eule pa3 06 ynyviwerum asyqanus 25AC-109

91-11-79 Pexnama. MukpodOH KancronbHbi anekTpeTHbin MK3-332/333

92-1-53 (92-10-61, 93-1-46) A. TepckoBs. «25AC-109 — ¢dasovHBepTOp»

92-11-4 ¢ o6n. Koporko 0 HOBOM. «3cTOHUS 130AC-002», «3cToHuna 130AC-003»
(P=130 BT, R=80Mm, {=40...25 000 Ny, 655x282x300 mm)

92-12-34 C. Topenos. AxycTuyeckas cucrema «fHysa» (P=3 BT, R=4 Om,
f=180...12 500 Ny, 148x150x230 mm)

93-1-24 B. Yepkacos. JopaGoTtka AC «HoTa-225C»

93-8-12 L. Baxuros. OCHOBHbIE TeHAEHUWU Pa3BUTUR MUKPODOHOB

4. KOHCTPYUPOBAHUE MOBUTENLCKUX FTPOMKOIrOBOPUTENIENA

85-11-63 PacueTt paamepos 1 nposoaa katylku punstpa AC (B. LLIopoe, k cratke 85-4-30)

86-7-43 B. Manaeunkos. Cnocol uarorosneHus NAC

86-8-61 3a pybGexom. Ounstp ana AC

86-8-51 B. XX6anos. Hacrpoika ¢pazonHsepTopa

87-2-29 B. XX6anos. Nyt ymeHblueHns rabapurtos akyCTUHECKON CUCTEMBI

87-5-55 A. Cokonog. Pacser AC Ha NPorpaMmupyemMomM MUKPOKANbKYNATOPEe «3nek-
TpoHuka B3-34»

87-9-32 B. flemupos, E. 3emckoB. BbicokokasecTBeHHas ManorabapurHan akycrum-
yeckan cucvema (P=15 Br, R=4 Om, 1=40...20 000 Ny, 260x500x265 mm)

88-2-64 A. XXypeHkoB. V3arotosneHmne AUWuKos rpoMkorosopurenen

88-12-42 B. LipiOynbckui. YnyHweHue 38y4aHun NePeHOCHbIX NPUEMHUKOB

89-3-57 (89-9-94, 90-1-78, 90-4-92) KO. Ann. TpexnoNOCHbLI TPOMKOrOBOPUTENL
{(P=10 BTt, R=6,3 Om, f=30...25 000 Ny, 620x350x310 mm)

89-4-45 A. XypenkoB. AC co casoerHou ronoskom (P=12 Bt, R=4 Om, f=30...18 000 Iy,
800x360x300 mm)

89-8-51 (90-2-93) H. Tpowmun. Npomkorosopurens ¢ IMOC

89-10-58 B. XX6aHoB. O $pas3oBbix XapakTepPUCTUKax rpoMKOroBoOpuTenst

89-12-54 (90-9-75) U. Becnanog, A. Nukepcrunb. AKYCTUYECKaRA CUCTEMA C Paciun-
PEHHbLIM AUHAMUYECKUM Aaunana3oHom (P=75 Br, R=4 Owm, f=25...20 000 rlu,
1030%x447x325 mm)

90-6-74 A. Azapos. [syxnonocHui rpomkorosopurens (P=15 Br, R=6 Om, {=40...20 000
'y, 380x260x180 mm)

90-7-61 M. CanoxHukos. Perynupoeka ¢pasonHeepropa

91-1-47 M. WypranwuH. AC 6uitosoro paauokomnnekea (P=10 Bt, R=4 Om, f=31...20 000
Iy, 760x310x280 mm)

91-4-50 (92-2,3-72, 93-1-46) C. Nypun. Akyctuueckoe oPpopmneHue rpoMKOroBopu-
Tensa (P=75 Bt, R=4 Om, {=22...200 'y, @450x850 mm)

92-2,3-66 3a pyb6exom. YCTpPOACTBO NogasneHus 06paTHOM aKyCTUHECKOR CBA3N

92-6-39 0. NnexaunoB. Coepuieckas AC (P=30 BT, R=4 Om, =20...25 000 fu,
540x870x540 mm)

92-9-44, 92-10-39, 92-11-40, 92-12-25 A. ®pynae. O nosbilLEHUY Ka4eCTsa 3eyiaHus AC

93-2-14 A. DembsaHos. Tpexnonockaa AC (P=35 Br, R=4 Om, f=30...20 000 lu,
592x390x400, 187x187x189, 148x148x52 mm)

93-5-11 B. 3anues. N3rotosnenue kopnyca chepuyseckon AC

5. CEPBUCHDBIE YCTPONCTBA (3ALLUNTA, BHOANKATOPbI, PErYAATOPbI)

86-5-47 A. 3arymeHoB. YCTPaHEHME WENYKOB NPY BKIOHEHUN

86-5-48 [l. 'ycee. YcoBeplweHCTBOBaHME YyCTPOUCTBA 3aLLUTbI FPOMKOrOBOPUTENA
B87-8-30 (88-4-62) B. Bunorpagos. YCTponcTeo 3awmtel AC

88-5-35 WU. Heuyaes. 3BykoBOe CONPoBOXACHUE — AUCTAHUMOKHO ¥ 6ecnpoBOAHO
89-11-52 M. Crapoctesko. Perynatop wupuHsl ctepeodasbt

91-1-59 (92-1-74) A. ConpateHKoB. YCTPaHEHUE LWENYKOB B FPOMKOrosopmTene
92-2,3-45 A. Napgperos. CeeTOAUOAHLI NHAUKATOP MOWHOCTI

92-4-37 A. Tepckos. ONTpoHHas cucTema 3awmnTol AC

86-10-58 K. Jlu. Perynatop wupuHel crepecbasbl

94-2-45 3a pybexom. Mkaukarop crepeobanaHca

6. 3BYKOTEXHUYECKNE YCTPOVICTBA OPDEKTOB

6. 3BykoTexHuueckue yctponctaa adp(heKkToB

85-1-27 10. Kyaneuos, M. Mopo3os, A. LUnTakos. Perynstop wupuHe crepeobasbl

85-6-62 3a pybexom. Vimurtatop CTtepeoasyyaHus

85-7-33 U. Becnanos, A. NMukepcrune. Y crosa 06 IMOC

85-11-40 (86-11-63) B. N'epmaH, I'. NMepecroponnH. Ewe oanH METOA KOMNPEccu-
pOBaHuA curHana

86-1-45 (86-11-63) B. Bapuykos. Lludposoit pesepbeparop

89-11-52 M. Crapocrexko. Perynatop wupuHbl crepecbasbl

92-8-42 E. Nerpos. BHosb 0 ncespoksanpogoHnm

HOBbIE KHUIA

MPE B 1995 r.

Uapnarenbcrso «Paauo U caasb»
FOTOBWUT K BbINyCKY B cepuun «Mac-
coBas paauobubnuortexka» cne-
AYoumMe KHUrn:

Anekcees 0. . — CnpaBoOuHUK
«BbITOBAs paguonpueMHas U 3ByKO-
BOCNpOU3BoasLan annaparypa (Mo-
nenv soinycka 1989-1992 rr.)».

B cnpasoyHuke npuseaeHsl OCHoB-
Hbl€ TEXHUYECKME XaPaKTEPUCTUKU U
KParkoe OnNUCaHue MNEepeHOCHLIX pa-
LUONPUEMHUKOB U KACCETHBLIX MarHun-
TOA, INEKTPOROHOB U INEKTPONPOUr-
peiBarenciu.

KHura paccuuraHa Ha noaroros-
NEHHbLIX PaaAuoNIoUTEenen.

EsceeB A. H. — «3nekrpoHHble
ycTponcresa ann goma». ABTop Onu-
CbiBa€T Pa3NUyHbe YCTPOUCTBA, KO-
TOpPLIE MOryT ObiTh UCNONBL3OBAKL! B
ObITY: NEPEexKNoHaTeNny enNOYHLIX rup-
nAKA, YCTPOUCTBA ANS 3apsiiKm asTo-
MOGUABLHBLIX akKKyMy/NSaTOPOB, peryas-
TOPbLI ANSI XONOAUNBLHUKOB, pene Bpe-
MEHU n ap. B kHure npueeaexbl Nnoa-
poOGHLIE CBEAEHUSI O MOHTAXE U Ha-
nagke ycrponcrts. Paccuurana Ha
LIMPOKUA KPYI" “nTaTenen.

Kyaunna B. M., Kyauna O. B. —
CnpaBoyHnk «PemMonT KomMbuHupo-
BaHHbix Npubopos». B KHure pac-
CMOTPEHbLI NPURLUUNUANLHLIE CXEMb!
npubopos, NpUHUMN NX AGUCTBUR W
XapaKTepUCTUKN, PacckasbiBaeTcs
06 yCTponCTBE ¥ OCHOBHbLIX NPaBUNax
NPUMEHERNS NPOMbILLNIEHHBIX KOM-
6uHUpoBaHHLIX Npubopos, npeaHa-
3HAYEHHBIX NN N3MEPEHUS ANEKTPN-
YECKUX BENUYUH.

Cupopos WU. H., Cxopxskos H.
B. — Cnpasoutivk «Tpancgopmaro-
pbi ObITOBOW PAAUO3AEKTPOHHOK an-
napartypbi». B KKUre npuseaeHbl
3NEeKTPOMArHUTHLIE NapaMeTpel w
KOHCTRPYKTUBHbLI® pa3mMepkl mManora-
6apuTHbix TpaHcQOopMaTopos 3NeK-
TponutaHus ObiToBOW P3A, wm-
nNynbCHbIX TpaHchopmaTopos, TBK u
TBC passeprok Tenesu3opos, CO-
rnacyiowmx U BbixoaHbix Tpavchop-
MaTOpPOB 3BYKOBOW 4aCTOThLl paauvo-
NnPUeMHON u 3BYKOBOCNPOW3BOASR-
LWEW annapartypbi.

ABTOpbl NOAPOOHO paccmarTpusa-
10T BONPOCHI 3KCNAyatauuu TPaHC-
¢dopMaTopos B YyCNOBMKRX BO3AEWCT-
BUA BHEWHUX QakTopPos, NPUBOQAT
csepeHust, HeoGxoammbie Ans pe-
MOHTa TpaHchopmaTopos. Onucabi
NPUMEHSIEMbIC  3NEKTPOMAarHUTHLIE
Marepuanbi,
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PAOUONPUEM

NPUEMHUK

NMPSMOIro YCUJIEHUSA

B. JIEHKABCKWUMN, c. E¢pumoska KokyeTasckoii obn.

B 1ypnoxoae, Ha npcryaxke, B AnuTeNb-
HOM MOe3/1Ke OMeHb yaoben NPUEMHUK UK+
AUBUAYATLHOrO npocnywusanvs, Mpuro-
ANTCH TAKOW APUEMHUK 1 JOMa, eCiM €CTh
NOOUTENN NOCAYWATL HONHBLIE NEPEAAYM.

MPHeMHUK TaKoro HagHaveHust A0NXeH 00-
NaNATL NOCTATOYHO BLICOXOM HYBCTBUTENLHO-
CTbIO — Ha CNy4an ynaneHus OT paauocran-
UM 1 xopauieh n3bupaTenbHoOCTLIO — TN
paGoTth 8 ryCcYo «3aceneHHOM» Avanasone.
Takum TpeGoBaHwaM BNOSHE OTBEYAeT NpK-
EMHUK NPSIMOTO YCHUAENUSt C ABYMA HACTpan-
BaeMbiMU KOHTYPaMK. XOTSR OH ¥ yCTYNAeT cy-
NEeprevepoanuHHOMy NPUEMHUKY B “YBCTBU-
TENLHOCTU W n30MPATENBHOCTY, HO B TO Xe
BREMS UMEET N ABHLIC JIOCTOMHC TBA: OTCYTCT-
BME KOMDVHAUMOHHLIX YACTOT, HANKYUE KOYO-
PLIX NPOSIBSIETCS B 3RYKOBOM AMana3oHe B
BWC CBUCTOR, NPOCTOTA KOHCTPYKUMKN U pe-
rynupoRky, a rnasioe — Hebonbiumne 3atpa-
Thi HA KOMNAEKTYIOLLME DNEMEHTB,

MpreMHUK paccunTar Ha NPUeM NPOFPaMm
PaAMOBELLATENLHLY, CTAHUMKA 8 Auana3onax
mHbbIX 1 cpeanvx 8onH (400...1300 M). Ero
YYBCTBUTENLHOCTL CoCcTannaer 2,5 mB/m u
BLIXOAHas MOLWHOCTb pasHa 3...5 mBr. Pabo-
TAET OH Ha Fonoutiie Tened)orbl C CoNpPoTUR-
nexvem e menee 32 Om. Nuraercs ov Tpex
akkymynaropHnix snemenrTon [1-0,1 o6
vanpskenmem 3,7 B. PaGorocnocoBHOCTL
COXPAHSIETCH NPU UIMEHEHUU HaNPIKECHUN
nuranun o1 S no 2,5 B, npu arom notpebnae-
MbIl1 TOK HE TDEBLIWaeT 8 MA.

MpyHUMNUanbHag Cxema nPUenMHnka
NPUBEAEHA Ha puCyHke. Curunan panwno-
CTaHUMKU BbIACHSIETCA NIOCNEA0BATENbHBLIM
kortypom L1C1.1 C2 1 yepes KolineHcaro-
pbt C3 n C4 nocrynaer Ha aMuITEPBL! BKMIO-
YeHHbIX NO cxeme ¢ obulen 6a3oi Tpan3u-
cropos VT 1 n VT2 yecunurens paguosacro-
Tl (YPY). [peumyLiecrBo Takoro sxakue-
HUR B TOM, YITO OHO NO3BONAET NOQKNIOMUTE
TpanaucTopbl YPY k BxoaHGMY KOHTYPY 6e3
noHuxaduiero TpaHchopmartopa. Huskoe
Xe BXOAHOE CONPOTUBNEHUE camoro YPY
(15...30 Om) we BbI3LIBAET 3aMETHOro
yMEHbLILERUSt AOBNPOTHOCTU KOHTYPA.

Harpy3kon YPY siBnsercs sTopow kone-
BaTeabHbi KOHTYP L2C1.2 C9, noaknioue-
HbIM K KOSTEKTOPHBLIM LIENSM TRAH3UCTOPOB

VT1, VT2 uyepe3 koupexcatop C8. Buige-
AEHHDBIA 3TUM KOHTYPOM curkan PY uepe3l
Karywky csadun L3 u konpevcatop C10 no-
AAeTcs Ha sxoa (BbIBOM 5) TPexKackanHoro
YPY .1 panee Ha BXOA ABYXKACkaAKOro
TPAH3UCTOPHOro AETEKTOPAa MUKPOCXEMb!
DA1. MpopeTekTupeBasHeih curHan C Bo-
xofa Aerekvopa (pbiBog 9) nocTtynaer ua
dbunsto CT17RIC19, ordunwrposbiBalowuii
ero paawouacroTHbie coctasnuowme. Ha-
rPYy3KON [ETEKTOPA CRYXUT NEPEMEHHLIN
pesuctop R10 — perynarop rpomkocty. C
Hero curnan 34 NoAAeTCs Ha BLIBOL 2 MUK-
pecxemu: DAT. Perynupyemoin YPY 37101
MUKPOCXEMb! B [aHHOM MPUEMHUKE WUC-
NONL3OBAH KAK NpeasapurenbHelia yeunu-
Tenb 34. Boixoa 14 MUKPOCXeMb! ROUKAKD-
yen k Gaze Tpausuctopa VI3 ycunuiens
34. Hanpsixenuwe cmewenun va 0asy atoro
TPAH3UCTOPA NOCTYNAET C CAMON MUKPO-
cxemel. Harpy3ka (ronoshuwi@ TenedoHn
BF1) skmnoyeHa B KOANEKTORHYIO ULENbL
Tpanu3auctopa VT3. Peaucrop R1%1 B ero
IMUTTEPHON UENM Co3naET HebonbLLVIo
OOC, ynyHiiaiowyio agyHaHue npuemHnka.,

Npuemtuk coGpan B Qytnape OT NPOMbILL-
NEHHOTO npuemHuka «KOurav, MoHTaxHas
NaTa UMEET TaKue Xe PaaMepLt, ¥ak y 3Toro
NPUEMHUKE, HO C AMEHEH! IbIM BLIPE3OM NS
Gatapen nuranma. B KauecTre MarHUTHOM aH-
TEHHbI UCNONBL30BAH CTepxXeHb 13 deppura
4CAHH nuamerpom 10 mm. Karyuwka L1 Hamo-
TadHa Ha DBSMGI.U.GHI-IGM H& JTOM crep;xﬂe
CTaHOApTHOM BOCbMMCEKUMOHHOM KapKace.
LN ee HaMOTrY UCNONBE3YIOT TPU CNOXEHHLIX
BMecTe npoeoaa NIB 0, 12, O6moTka coasp-
xut 140 autkos. Karywxm L2, L3 HaMOTaHe!
Ha xonbue K8x4x2,5 na deppura 400HH.
O6moTva kaTywkv L2 cogepxur 80 sutkos
cemmxunsroro nposoga N3WO 0,05, a Ha-
MOTaHHas NOBEDX Hee 0OMOTKA KaTyulky 1.3
— 4 gutka nposoga N3O 0,18. Tpanau-
cTopbl KT36 11 (VT 1) uKT3 151 (VT2) cneay-
et nonoGpars ¢ 6auskymv KO3IQPULMEHTA-
MM YCUAEHUA NO TOKY ha 3. Ha ux mecte mo-
ryT pabotatb U TPAH3UCTOPL! 3TONO TUNA C
ApyrumMu ByKBEHHbLIMY MHAEKCaMM, a Takxe
XOPOoLWO nofoBpanibie napbl TPAH3UCTOPOR
KT3107 v KT3102 ¢ noObimy OykBEHHbIMM
MHASKCAMU,
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MocyosiHHbie pesucTopsbl — MIT 0,125, ne-
pewmerHuii — ClN3-48M, coBMeuleHHbI C Bbl-
ouarenem. OxkcvaHbie KoHsencaropn KS0-
16, ocrankrbie — noduvie Manorataputhbie,
CnBOoEHHBIN KOBAGHCATOP NEPEMEHHON EMKO-
CTu OT npuemimka <«Cenrar. Ha nnare oH kpe-
fMTCS HA TOM X€ MECT2, NTO U KOHAeHCATOPR
NEePEMEHHOW eMKOCTU B NPMeMHuKe «lOHra»,
Ha oM we Mecre, 4To v 8 npuevHuke «KOxras,
KPEMUTESt Y NEPEMEHHBIN PESUCTOP & BLIKNKD-
varenem. lNpomis suipesa 8 kopnyce «i0urms,
NPEAHAZHAYEHHOTO ANS NepexioHaTens Ana-
nazoHos «f1B-CB», yciaHasnusaerca tene-
donnoe rue3no noa wrekep LW2MN.

Lna npeaoTepallenius HexenaresbHoM 06-
PATHON CBA3Y MEKAY MAarHKTHON anTeHHOWN W
Mukpocxemon DAT nocneasss NOMeaercs B
akpaH 13 POnNbry, COBAMHEHHOW C o0LLWM
IPOBOAOM NpuemHuka. ECnn xe npuemMuuk
Oyner cobpat Ha pocrarouno Gonbiuon nnare
¥ NOSIANTCH RO3MOXHOCTDL YANWTL MUKPOCXE-
My O1 MaruutHoW aHTeHHb! Bonee “wem Ha 50
MM, TO IKPAH MOXET HE NOHAN00UTLES.

U3 ronosunix tenedodos gnn paborn s
NPUEMHUKE XOPOLLIO NOJXOOIT HUKOOMHEIC
Tenedhorb TM-26. Munuwanopiuie Tenedo-
Hbl TM-4 nMEIOT o4eHL HU3KYIC oTaady. Ee
MOXHO YBEMIMUTHL, COBAMHUB NOCNE/A0BA-
TenLHO nBa Takvy. teneona, v cnylwats ne-
peaayy Ha 00a yxa. MOXHO BOCNO/b30BaThL
CA U BEICOKOOMHLIMK TeRedoHamn TOH-2M,
HO WX HYXXHO COeAVHUTL NapaniensHo.

Hanaxvaaume MpUeMHUKa HauUHaKT C
NPOBEePKM pexnMa Tpansuctopos V1, VT2,
Baxuo, 4tolbl HANPAXEHUN MEXY IMWTTE-
POM ¥ KONNEKTOPOM KaXAOI0 M3 ATMX TPaH:-
3ucToPOoB ObINK OAUHAKORLIMU. DTK HaNPs-
KEHUR YCTAHABNMBAIOT NCACTROBYHBLIM pe-
auctopom R1. NonGopom pesuctopos R3 n
R4 ycraHasniBaior TOK Hepes TRaHIvcTob
VT1wnVT28npepenax 0,8...1,2 MA.

Mpy NnpasnnbHOM MoHTaxe Heobxoanmo-
CT¥ B HAnNaxmpaHuM Kacxanos NPUEMHUKE
Ha makpocxeme DA1 u tpausucrope VT3,
KaK npaBvno, He BO3HukaeT., Kayecrso
npuema papvioCTaHumi, Kak n3Becido, 34a-
BUCUT OT NPABMILHOrO CONPSRKEHUs Kone-
OarenbHbix KOHTYpoB. Buinonusnior €ro B
chenyroitem nopsizike. HacTpous NpUEMHUK
konpercaropom C1.1 Ha OTHRTAMBO CNbiLLK-
MYIO PaavOCTaHUWIO B Ha4Uane wxansl, noa-
CTPOEYHBLIM KougeHcaTopom C2 ycrawasnu-
8aIOT rpaHvLy Havana npuema. 3arem noa-
CTPOeYHLIM KonaetcaTopom C3 HacTpavea-
10T BTOPOW KOHTYP NO Hav/YMWER CAbit-
MOCTW TOW XE€ panuocTaHund U oTMeuaroT
ATy TOYKY d WKaNe. B KoHUE WKankl TOMHYIO
HACTPOUKY Ha BLIOPAHHYIO CTaHLUWIO BeayT,
nepemean katywky L1 No crepxHio mar-
HUTHO CUCTEMLI. [oCne 3Toro, cHoBa Ha-
CIPOMBLIMCE KOHACHCATOPOM NEepemMeHHon
E€MKOCTW HA CTaHUMIO B HA4ane WKasbl, KoH-
aercaropom C2 yTouHHKT 31y MACTPOVKY.
OO0bLINHO 2TOrQ OLIBAGT AOCTATONHO,

KaK ykasbisanothb B Ha4yane Crarbu, npy-
2MHUK MOXCT YCTOWUKBO pabortars npu Ha-
npsxeHun nuTanun 2,5...9 B. EctecrseHHo,
npy 5 B Oyaer nonyuen u Gcnee rpoOMKuin
npmem. WCUOI%bSO[laTb UCTOMHWNK NUTAHKUR C
GOoNbIIUMM HaNPAXKEHUEM He CRedyet, Tak
KaKk Mukpocxema K237XA2 paccuuraHa wa
HanPsixenue nuraina ot 3 o 5 B.

ECNH BO3HMKAECT HEOOXCAMMOCTL NPOCHy-
IWMBAHVSE NPOrPaMM HECKONLYMMU CRyua-
TensiMnu, 710 MOXHO “epe3 BLIXO/HOKM Tpanc-
opmarop ot haGopa «lQHocTe- 105 k Tene-
(GORHOMY THE3JlY NPUEMHUKE NOAKNIONNTL
Mobyio Manorabapuriyio AMHaAMUHECKYIO
ronoseky, Hanpumep, 0, 1IMTA-8. Yrobu 03sy-
HUTh KOMHATY CPEeAHUX PasMepos, norpe-
Gyetrca pononnmrenibibi yeummtiens 34 ¢
nuraureM or Garapen Gonsuieil emrocTu
Ha Hanpsxesue 6 B. O1 arux xe Garapen
MEPEe3 racaumin PE3UCTON MOXKET NUTATLCH
1 CarM NPUCMHUK,



MUKPONMPOLIECCOPHAR TEXHUKA

«SPECTRUM»— .
COBMECTUMBbIN
KOMIMBIKOTEP

MUKPOIPOLECCOP Z80

M. BYH, r. Mocksa

Moar Sp-komnebioTepa —
BOCEMUPA3PSNHLIA MUKPONPO-
ueccop Z80. On 6uin cospaH
cneumanucramu, yuacvBOBaB-
wumy 8 pa3paGoTke BCEM u3-
BECTHOr0  MUKpoONpoLeccopa
8080 ¢dwmpmbl «Intel» (ovevecr-
BeKHbIM aHanor — KS80BMB0) v
UMEBILIMMU onpeaeneHHbLIe
uAeu NO ero ycosepLeHcTsosa-
Huio. B 1976 r. onn yBONnMAKCL C
hupmel «intel» v ocHoBany Kom-
nanwo «Zilog Corporation», rae
W BONNOTUAK CBOM UAEU B HOBOM
MuKkponpoueccope — Z80.

Z80 nmeer nBa HaGopa BOCHLMU-
paspsiatbix perucTpos (A — L) n
CTONLKO XKC (PRarosbix Perncrpos
(F). B kbt MOMCHT aKTUBEH W
NPOrPaMMIO  LOCTYNEH TOMNBLKO
oavn Habop. MepeknioiainTes oHu
NPOTPAMMHLIM NYTEM, NPY 3TOM
COAEPXUMOE PErucTIOB COXPaHsi-
ercs. Kpome roro, Z80 umeer 16-
Pa3pnaHbLIe PErUCTPb: CHETYMK KO-
mMana (PC) v ykazarenb crexa (SP).
Bce perucrpbt NOAHOCTLIO aHano-
rvdHbl umeroumMes B 8080.

B ornuuune or 8080, mukponpo-
ueccop Z80 umeer ewe asa 16-
Pa3paaHbiX MHAEKCHBIX perucrpa
{IXn 1Y), N0380ONRIOLLMX UCNONL3O-
Barb MHAGKCHYIO aapecauuio, w
83 BOCbMUPA3PRAHDLIX perucrpa:
CHETIUK pereHepaumm namstn (R)
W PErnucTp BEKTOpa npepbiBaHni
(). Mporpammyo Z80 NONHOCTLIO
cosmectum ¢ 8080 u npu atom
MMEEeT LONONHUTENbHLIN Habop
xomang,. K coxanenuio, MHEMOHU-
Ka OfINHAKOBbLIX KOMatif Y HA3BaH-
HbIX MUKDOMPOUECCOPOB Pa3Han.
Cenizano 310 € TeMm, 410 dupma
«intel» Bnageer aBTOPCKUM nNpa-
BOM Ha MHEMOHUKY kOMaw/] 8080.

Mo cpasrenno ¢ 8080 mukpo-
npoueccop Z80 oGnanaer ABHbLI-
M NPOTPaMMHLIMK NIPEUMYLLE-
cTBamMu, OAHAKO €ro OCHOBHbLIE
AOCTOMHCTBA CBR3aHbl C anna-
PaTHLIMK  ynyuleHuamMu, 3a-
KNIOHAIOTCH OHU B CNERYIOWIEM:

— Ans nutanun Tpebyerca
OAHO HanpsixeHue 5 B;

— B Ka4ecTBe TaKTOBbIX M-
NyNbCOB MCNONLIYETCS OAHA NO-
CneaoBaTenbHoCTh;

— yNPOLIEHa noruka obpawe-
HUR K BHELLHUM YCTPOMCTBaM (Na-
MATK ¥ NOPTaM BBOAA-BLIBOAA),

— WMEETCH YCTPOWUCTBO Ana
pereHepaunn  AnHaMU4eCcKon
namsitu,

— BBEAeH AOROAHUTENLHBLIN
3arnpoc NPepbLIBAHMA.

MporpavmHan vacTs Z80 aoc-
TaTtoMHO NOAROOHO onucana s [1]
n [2], NO3TOMY OCT2HOBUMCS Ha
annaparHoi 4acTu MuKpPonNpo-
Lleccopa, 3aQCWCTBOBaHHOWM B
CXEMOTEXHUKE SP-KOMMNbIoTEpa.

Ycnosuoe rpadmueckoe 000-
3HauYeHUe  MUKpPONpoueccopa
Z80 npencrasnero Ha puc. 1. lMNo-
SICHUM YKa3aHHBIC HA HEM METKM.

AQ — A15 — TpexcrabunsHast
BLIXOAHAS WKUHA aapeca; Buija-
eT anpeca ans oOmMeHa ¢ 65536
auerkammn namatu (64 Koanr)
WU C TAKUM XE HYUCAOM SIMEEeK
YCTPOUCTR BBOAA-BLIBOAA;

D0 — D7 — 1pexcrabunbHasn
nnynanpaanenman IMHa NdH-
Huix;  ocywecTsnner obmeH
(NpUHMMAET wav BuIAGET AaH-
Hble) C NaMATHLIO UAN YCTPOWCT-
8amMu BBOAA-BLIBOAA.

Mukponpoueccop uMeeT wn-
HY YNpaBneHusi, CUrHanbl Ha KO-
TOPON MOXHO YCROBHO paspe-
nMTL Ha cuctemubie (MREQ,
IORQ, RD, WR, M1, RFSH),
yrnpasneHus npoueccopom
(WAIT, INT, NMI, RESET) u
ynpasnesus wwuHamu (HALT,
BUSRQ, BUSAK). Bce curnanut
WMHL! YNPABNEHUR UMEIOT HU3-
KU 3KTUBHbIN YPOBEHL.

MREQ (MEMORY REQUEST
— 3anpoc nNamaTK) — Tpexcra-
OMNbHLIM BLIXCA, AKTUBUIUPYIO-
wuics npu obpaiLesu Mukpo-
NPOLECCOoPA K NHENKAM NAMATH,
Mpyu akTusulauuu curHana Ha
WUHEe appeca yxe yCTaHOBNeH
anpec TpebyeMon aUeku nams -
TM ANS BBOAA WY BLIBOAA AaH-
HbIX.

IORQ (INPUT/OUTPUT
REQUEST — 3anpoc BB0OAa-Bbi-
BOAa) — TpexcTabunbHbIM Bbi-
X0/, aKTUBUIUPYIOLWNICS Npu
obpawenurn MUKponpoueccopa
K yCTPOWCTBY BBOAA-BhLIBOAA,
npy 3TOM Ha WUHE aapeca yxe
yCTaHoOBNeH aapec ycrponcrea
AN9 BBOAA UM BLIBOAA AAHHLIX.
Kpome atoro, cur#an IORQ ak-
TUBU3UPYETCR COBMECTHO C
curHanom M1 B uukne nogreep-
XACHUA NPEPLIBAHUS.

RD (READ — urenue) — tpex-
CTabMALHLIN BbIXOL, AKTUEU3U-
PYIOWKACA BO BPEMS HTEHUA
MUKPONPOLIECCOPOM AAHHLIX U3
NaMsTh UAN YCTPOMCTBA BBOAA-
BbIBOAA.

WR (WRITE — 3anuce) —
TpexcTabunbHbIA BLIXOA, aKTK-
BU3MpYHOWUMICR] Npy  Bbigave
NPOLECCOPOM AaHHLIX B NaMAThb
unu yCTPOMUCTBO BBOAA-BLIBOAA.

M1 — (MASHINE CYCLE 1 —
MALUMHHbIY UMK 1) — BbIXOA, ak-
TUBUSUPYIOWMIACH NPU  MTEHUK
KoAa onepauum u3 namartu. Kpo-
M€ 3TOr0, COBMECTHO € BLIXOAOM
IORQ OH aKTMBM3NPYETCH B LUKNE
MOATBEPXKAECHUS NPEPLIBAHNA.

RFSH (REFRESH — perenepa-
uus). B mukponpoueccope Z80
UMEBTCH CREAcTBo {ynyuienHoe
paspaboruukamu 8080) ans pe-
reHepaummn ANHaAMUYECKOU Nama-
™. B cocras npoueccopa 8KkMo-
4YEH CNeuuanbHbihi NPOrpPaMMHo
nocTynubi pervuctp R, Ha3vipae-
MblIld CHETHYMKOM pereHepaumv na-
MSTK, COAEPXKNUMOE KOTOPOrO Bbi-
BOAWTCH B CEMM MAAALIUX AlIpe-
Cax Kaxabi Pa3 NOCNE YTEHMS KO-
Aa onepauvm (BCnea 3a CUrHanom
M1). B 3101 MOMEHT opHOBpE-
MEHHO aKTMBU3MPYIOTCA TOALKO
Asa curdana: RFSH u MREQ. Mo
ATON KOMOMHALMM CUrHANOB YCT-
POMCTBO YNPasneHUs NamaTbLio
ONPEAENNET, HTO NPOUCXOANT pe-
resepauvs namatu, Nocne cHa-
s curnana RFSH anavenme co-
nepxumMoro perucrpa R asroma-
TUIECKU yBenuuupaetcst Ha 1.
(OrosopuMmcs, 4T B Sp-KOMNLIO-
TEPEe 3TOT PEXUM HE UCNONL3YeT-
CH, pereHepauml NnamMsitTh B HEeM
OCYLLECTBARETCA  [UCTINICHHBIM
KOHTPONNENOM B MOMEHTb! BLIBO-
£a nkdopmaumm Ha 3Kpax).

Mo koMOUHauUMsM CUCTEMHBIX
curvanos Z80 axtusuauvpyer
BHEWHWE YCTPOICTBA B 3aBuCu-
MOCTH OT TOrO, Kakasi onepaums
BbINOMHRETCH B TEKYLIEE BPEMS.
Hanpvmep, npy 4TeHUM NaHHbIX
M3 NAMATU OAHOBPEMERHO aKTU-
suanpytorcs curHanst MREQ u
RD; npu YreHnn xoaa onepaummn K
HuMm poGasnsetcs curdan Mi;
npw 32NUcK 8 YCTPOICTBO BBOAA-
BbiBOAa axtusuanpyotes IORQ n
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WR u 1.4, Takum oOpa3om, npo-
LeCC yNpasneHun BHELLHVMMW YCT -
POMUCTBAMU CBOAMTCA K NPOCTOMY
AOTUHECKOMY ODLEAMHEHUO CO-
OTBETCTBYIOLUMX CUTHANO0B.

CurHansl ynNpasneHns MUKpo-
NPOUECCOPOM, KaK roBOPUT Camo
Ha3BaHWe, NPEAHAa3HaueHbl ana
annapaTHoro M3MeHeHnn ero co-
CTOSIHMSI CO CTOPOHLI BHELLUHWX
ycTponcTs. Bee curHans ynpas-
NEHWS SIB/INIOTCA NO OTHOLLEHWIO K
NPOUECCOPY BXOUHbLIMU, AKTUB-
HLIN YPOBEHL — HU3KWIA.

WAIT (WAIT — oxuaanne).
3TOT CUrHan NoCTYNAeT O BHELL-
Hero ycrpoucTsa (nNamarTu wunm
yCTPOUCTBA BBOAA-BLIBOAA). Mpn
AaKTUBM3aLMKY 3TOIO CUrHANAa MUK-
POMNPOLIECCOP HAYMHAERT BLINON-
HATL «XONOCTLIe» TaKTul, T. €. He
U3MEHSIET CBOEr0 COCTORHUA A0
MOMENTa cHaitus curkana. C no-
MouiLio curHana WAIT ynaerca
CUHXPOHU3MPOBaTL Palbory MuUK-
ponpoueccopa c Gonee «MepieH--
HbiMI» BHELUHMMK YCTROMCTBaMM.

INT (INTERRUPT REQUEST —
3anpoc npepbigasus). Mukpo-
NPOLEeCcCop onpawmsaer CocTosi-
HUE STOW NIUHUK Kaxabii pas no-
CNE BLINONHEHUR TEKYLLEN KOMAH-
. Mpy oGHapyxenun Ha Hew
Curdana € HW3KMM yposHEeM OH
NepexoauT K BLINOHEHUID NpRo-
rpamMmel 00PatoTKM NPepLIBaHUA,
PACNONOXEHHON NO ONPEAEene-
HOMY aIpECy B rnamsiti. Aupec 3a-
A2ETCS NPOrpaMmMHo-annaparibl-
MU CpeacTBamMmn C NOMOULLIO OA-
HOIO U3 TPCX PEXUMOB NPEPLIBA-
HWs. BO3BPAT 13 NPOrpammbl OCy-
LLEeCTBNNETCH NO KOMaHAe BO3-
Bpara RET I. 3ror Bua npepoisa-
HUS HA3BLIBAIOT MACKUPYEMBIM, T.
€. OH MOXeT ObiTb 3anpeLleH unu
paspeweH COOTBETCTBYIOUMMMN
komanpamu: DI (3anpewenne
npepsbiBaHua) u El (paspewenve
npepoiBalun). B Sp-koMnbiotepe
no AaHHOMY BUAY NPEepbiBaHWA
OCYUIECTBNNETCH BbIXOZ Ha NoAa-
nporpaMmy oNpOoCca KnasnaTypebl.

NMI (NON MASKABLE INTER-
RUPT — Hemackupyembi 3anpec
npepLIBaHua) — CUrHan, aHano-
rinbiid INT, oaHako ero 3anyck
APOMCXOANT HE ypoBHEM, a cna-
AOM ¥MNYNLCA, NOCTYNAIOWEro
Ha Bxon NM!; npeprisaHve He MOo-
xer ObiTh 3anpeweHo Nporpamm-
HO, BO3BpAT NPOUCX0QUT NO KO-
maHae RET N v nepexog, ocyuie-
CTBNAEGTCA HA (DUKCUPOBAHHYIO
noANPOrpaMmMy, Ha4YMHAIOLLYIOCH
B siNErKe namaTh C agpecom 102
(66H). Curuan NMI umeer Gonee
BbICOKMIA NPUOPUTET NO OTHOLLe-
Huo X INT. [anHoe npepuipanmne
HUCNoNL3YeTCs B Sp-KOMNbIOTERE
npy padore C Hakonurenem Ha
rMOKUX MarHUTHBIX IMCKAX,

RESET (RESET — cbpoc) —
curHan ynpasnexsmust cOpocom,
MMEIOLLMIA CaMBIN BLICOKWY NPU-
oputert. [ocne cusaTus C AUHKUK
RESET curHana Hu3Kkoro ypoBsHs
(kOTOpLIN AONXEeH ANUTLCA HEe
MEHEEe TPeX NepUoa0s TaKToBOM
HacTOThi) MUKPONPOLIECCOop as-
ToMaTuMieCkKn nepexoant K Bbi-
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NONHEHUIO NPOrpPaMMmbl, Hauy-
HaWENCH B fHenKe NaMaTy ¢
anpecom 0. Mpwu 3ToM 3anpeuwia-
ercn npepbisanue INT, ycranas-
NUBACTCAR HYNEBOW PexXum npe-
puieaHui (IMO; nogpobHee o6
aTom Oyger cka3aHO aanee),
O4ULLAIOTCA PErncYPL perexe-
pauuun (R) v BexTopa npepuiaa-
Huf (1). BO Bpems AencTana Hua-
KOro yposHa Ha emisoae RESET
NYHUW WKWH AaHHLIX, appeca, a
Takxe RD, WR, MREQ v IORQ
MUKponpoueccopa nepesonar-
CH 8 TPETLE — BbLIKNAYEHHOE —
CoCTOosiHue (Z-COCTORHUE).

CurHansl ynpasneHus WuHa-
MU NpeaHa3Ha'eHbs A1 nepe-
Aauy ynpasneHus ApYrum ycr-
powncream. [auHblie CurHans 8
Sp-koMnbIOTEPE HE UCNONL3Y-
IOTCA, OAHAKO ANR NONHOTHI UH-
¢dopmauum o Z80 ocranoBMMCS
KOPOTKO U H3 HUX.

HALT (HALT STATE — cocron-
HME OCTaHOBa) — BLIXOA C HKM3-
KUM aKTMBHLIM YPOBHEM, uage-
WAKUIMK BHEUIHUWe YCTPOWCTBA
0 TOM, 4TO BbINONIHEHA KOMaHaa
ocranoBa HALT. Mpu arom npo-
Lieccop HaumHaeT GecnpepLiBHO
BLINONHATL «NYCTYIO» KOMaHAy
NOP (penaetca a10 anst npo-
AONXKEHUR pereHepauun nams-
T1). BeiecTn Mukponpoueccop
W3 3TOr0 COCTOSHUA MOXHO
TONBLKO NPEePLIBAHUEM.

BUSRQ {BUS REQUEST — 3a-
NPoOC AOCTYNa K WKHE) — BXOA-
HOM CUIrHan C HU3KKUM aKTUBHbIM
YyPOBHEM; aHANM3UPYETCs npo-
yeccopom B KoHue niborp ma-
LUMHHOrO uMKna; npu obHapyxe-
HUU HU3KOro YPOBHS NVHUK WINH
O3HHbIX, agpeca, a Takxe RD,
WR, MREQ u IORQ nepesopsTcs
B BLIK/IOYEHHOE COCTOSHWEe, u
ynpasneHue WuHamMv nepepaer-
CHl BHEWHEMY YCTPOWCTBY.

BUSAK (BUS ASKNOWLEDGE
— npeaocTaBneHue gocryna K
IWMHE) — BLIXOA, CUrHanuau-
PYIOLUIA BHELWHeMY YCTPOUCTBY,
3anpocusluemy aocTyn K wuKe,
0 TOM, MTO WKHbI MUKPONPOLEC-
copa nepeseaeHsl B BBIKMOYEH-
HOE COCTOAHMEe, M YCTPOWCTBO
MOXET MMM YNPaBnsTh.

Kpome HaszsaHHbix, Z80 nme-
er 8xop CLC {CLOCK — rakr),
NPeAHa3Ha4YeHHbIA ANs Npuema
onHO}a3HOoW TaKTOBOH nocne-
AOBATENbHOCTU, W ABAa BwBOLA
nurauma: U.. (NNoC UCcTQuHMKa
NUTaHUR) U tfs (MWHYC UCYOUHK-
Ka nuTanws, o0Wwmn NpoBoA).

BoinonHexwne NPOrpPamMmbl
npoueccopom Z80 npeacrasns-
er coboi ucnonHeHve OaHOro
M3 WeCTU MaLLMHHBIX UMKNOB:

— YTEHUA KOAa onepauvu;

— YTEHWUR/3ANUCU AaHHLIX Na-
MRTY;

—  YTERUA/3anUCH [aKHbIX
yCTPOWCTE BBOAA-BLIBOAA;

— NOATBEPXAEHUA Npepbisa-
HUS,

— npeaocTasneHus Aocryna
K NAMATY, _

— BLINONHEHWA XKOManabl OC-
TaHosa.
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ueccopa, He CHyuTan TaKTos
oxuaaxua. lna Sp-komnbioTepa
UHTEPEC NPeACTaBNAIOT TONLKO
NepBbIe HETLIPe UMKNA, MX Mbl U
PACCMOTPUM.

LMkn yrexmns kopa onepaumu
(CM. BpPEMEHHYIO Anarpammy Ha
pUC., 2), 3aHMMAIOWUN YBTLIPE
Takra, Mukpongoueccop GopmMu-
pyeT npu YTeHun noboi KoMaHab!
n3 namaTn. YreHue Kkoaa HauvHa-
ercs ¢ aktmsusaumm curiana M1
n Bbigaun aapeca xomanawt. Mo
cnagy uwmnyneca Takta T1 ¢op-
mMupytorcsa curdanst MREQ v RD,
[anee no cnagy uMnynLca Takra
T2 aHannanpyeTcsi COCTORHUE Nn-
Huw WAIT, 1 ecnm curdan Ha Hen
MMEET HMU3KUA NOrMYEecKun ypo-
BEHb, TO NPOLECCOP, HE N3MEHAR
CBOEro cocroanus, ¢popmupyer
TaKTel oxXmupanms Tw 00 MoMeHTa
cHaTua curHana WAIT. Ecau avor
CUrHan He aKTMBEeH, TO K MOMEHTY
cnana nmnyneca 1akra T2 naMaATb
ROMXHA BLICTABUTL HA LUWKY AaH-
HbiX UHpOPMaLMIO U AepXaTh ee
RO Havana takta T3, Mo ¢poxHTy
VYMNYNbCa 3TOrO TakTa MUKPONPO-
UECCOP CHUTLIBAET AaHHbIE U CHU-
maet curHansl MREQ, RD n M1.
OfIHOBPEMEHHO BKNKYAETCH pe-
X1M PEereHepaumm NamaTu, aKktm-
suanpyercs nuHua RFSH, B cemu
Mnagwmx paspspax anpeca Bol-
DAETCR anpec pereHepauvv, a B
B0CbMM CTaPLUUX — 3HAYEHUE CO-
LepXuMorc perucrTpa BexkTopa
npepoiBanuin. [lanee no cnapy
uMnynbca Takra T3 npoueccop
NnoBTOPHO QOPMUPYET CuUrHan
MREQ, xoropbiii gnurcs A0 cnaaa
umnynbea Takta T4. Mo ero okox-
YaHuM npoueccop 3asepwaer
4TEHUE KOQA Onepaumv 1, B 3a8u-
CMMOCTU OF KOMaHabI, NepexoauT
K BbINONHEHWIO CNEAYIoWero ma-
LUMHHOrO LmKna.

Uukn yrenun/aanucu pad-
HbIX namAaTKH (CM. puc. 3) dop-
MWPYETCR MWKPONPOUECCOPOM
NPy 4TeHun (3anncu) RaHKbIX 13
namaTy (8 namaTe). XoTs pac-
CMOTPEHHbBIN BbILLE LWKN YTEeHWA
xopa onepauvn OUINNECKU
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npeacrtasnser coboit yreHme
nHpopMaumm 13 namatn, Gop-
MWUPOBAHWE CWUIrHanoB B 3TUX
umknax pasHoe. Pasnuua 3sa-
KNIOHALTCH B TOM, 4TO, BO-Nep-
AblX, B UMKAE YTEeHURs/3anucu
NaHHBLIX NAMATU HE aKTUBU3NPY-
ioTca curHanst M1 u RFSH, Bo-
BTOPLIX, UMKA SAUTCH NUlb TpU
TaKTa npoueccopa, B-TPETbUX,
curHanst MREQ v RD cHumaroT-
Cf CNaaoM UMNYNLCA TakTa T3, u
B 3TOT XE& MOMEHT CHUTHLIBAKOTCA
JaHHbIE, B CBA3KM C YeM NamATb
BONXHA BbICTABUTbE W YAECPXW-
BaTh AaHHbIe OT $POHTA A0 cna-
Aa uMnynsca takra T3. Ocrane-
HbI@ NPOLECCH! MPOTEKAIT 3HA-
NOrMYHO, BKANKOMAA aHanmn3 cur-
Hana WAIT Ka cnage vmnyneca
Takta T2 w», npu Heobxoaumo-
cTn, GopmMupoBaHue TakKTOB
OXnpaHus,

Mpy 3anucy B NaMaTb NO GPOH-
Ty uMmnynbCa Takta T1 BbiCTaBN|-
€TCH anpec A4erkn, a no ero cna-
Ay npoueccop GopMupyeT curHan
MREQ v BuiCTaBnser paHHbIe AR
3anucw. Mo cnagy vMmnynbca Takta
T3 curvanss MREQ 1 WR cHuma-
10TCH. K 3TOMY BPEMEHW [aHHble
DONXHB! ObiTh 3aNUCaHbL! B NaMATL.
B xoHue vaxkta T3 uvkn 3anvcu 8
NaMATbL 32BEPILAETCR.

Uuxn 4reHus/3anmucu gaH-
HbIX YCTROWCTB BBOAA-BbiBOAA
(pmc. 4) reHepypyeTcs MUkPONpo-
LECCOPOM Npu YTeHun (3anucu)
DAHHBIX U3 YCTPROUCTBA (B YCTPOMN-
CTBO) BBOAa-BbiROAAR. CurHanwl
QOPMUPYIOTCSH NOYTH TaK XKE, KaK B

LWMKNe YTeHUs U3 NamsTy, 3a uc-
KSIHOYEHWEM TOrO, HTO BMECTO NK-
HU MREQ aktvisnampyercs IORQ.
Bropoe cywecreenrHoe ornniue B
TOM, 41O Mexay Taktamu T2 u T3
asToMarmuecku  popmMupyerca
AONONHUTESIbHLIN TAKT OXUAZHUA
Tw. C ero noMOoLLbI0 YAAETCS CUH-
XPOHM3UpPOBaTL ObICTPOAEGICT-
BYHOLMIA  MUKpONpoueccop ¢
«MEOAIEHHLIMUY  YCTPOUCTBAMU
BBOQA-BLIBOAA, HE YCNEeBAOWMMN
BbloaTh curHan oxuaanus WAIT ot
MOMEHTa axKTUBU3aUUU NUHKK
IORQ oo MomeHTa onpoca NuHUY
oxuaanus. CurHansl BD v WR no
Bpemenv conanator ¢ IORQ.

Uuxn noaTeepxaeHus npe-
poleaHua. 3aberans HECKONLKO
BNEpen, OCTaHOBMMCA HA Npu-
MEHEeHWNn npepbiBaHMin B8 Sp-
KomnbloTepe. Kak ykaaniBanocs,
B TAKOM KOMNbLIOTEPE NMPUMEHR-
10Tca 1 mackupyemoe (INT), w
Hemackupyemoe (NMI) npepbi-
BaHuA. lMocnegHee ncnonb3yer-
CS npu PaboTe C KOHTPOANEePoM
AUCKOBOAA NO KNacCu4eCkon
CXeMe U, Kak npasuno, Hepopa-
3YMEHUI 34EeCb HE BO3HMUKAET.

Heckonbxo uHaye o6cTouT pe-
no ¢ INT. UmnynuC npepbiBanys
BbipabaTbIBAETCH ANCNNENHBLIM
KOHTRONNEPOM B MOMeHT ¢op-
MUpOBaHUA NEPBON CTPOKK Kaa-
pa. Kpome TOro, 410 MNo HEMmy
NPOLECCOP BLIXOAUT HA NOANPO-
rpaMMy onpoca Kknaswarypwi,
3TOYT UMNYALC ABINETCA, NO Cy-
LEeCcTBy, EAMHCTBEHHbBIM CBA3YIO-
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WM 3BEHOM MEX/Y NPOUECCOo-
POM ¥ AMCNNEeiHuIM KOHTRONNE-
POM, T. €. TONLKO OTHOCUTENLHO
3T0ro wuMnynsCa NPOUECcop Mo-
XET BLYMCANTB, O KaKxoM MecTe
3KpaHa BeIBOAUTCA MHGOPMBLUUA
8 AaHHLIA MOMEHT. Henpasunb-
HOE GOPMMPOBaHKE WUMNYNLCA
NPepbIsaHuR (MMeKTCca B Buay
ero A/MTEeNbHOCTb ‘1 NONOXEHUE
OTHOCUTESIbHO TENEBU3NOHHOIO

pacTpa) npusoauT, 8 nyvuwem
cny4ae, K Tpem HenPUATHOCTAM:
«MEONEHHON» WK <CANLLKOM
ObICTPOM» peakuur KnasuaTyph;
«3aBUCAHKIO» MAM NPOCTO «OTKa-
3y» paGoraTb HEKOTOPbIX NpO-
rpamMMm; NOSIBNEHUIO KAPTUHKY Ha
bopalope 8 CaMOM HEOXWAAH-
HOM MECTE. B cBf3u C 3TM OCTa-
HOBMMCHl Ha BMAax NPEPbIBaHNIA
Z80 Heckonbko nogpolbHee.

Hemackupyemoe npepoisa-
Hve (NMI) umeer 6onee 8bico-
kv npuopurter, uem INT, n He
MoxXeT ObiTh 3anpewenHo npo-
rpaMMHO. 3TO MOXHO cAenarth
TONLKO annapaTtHO U TONbKO
Ha BpemMs akTuBusauun oaHon
vu3 nusu BUSRQ unu RESET
(8 panbHEWWeEM uMeeTca B
BUAY, YTO 3THU CUrHaNbLl HEe
aKTUBHbI).

BpemerHan puarpamma upkna
NOATBEPXACHMR HEMACKVPYEMO-
ro npepkisanvs NMI npeacrasne-
Ha Ha puc. 5. Ha obpaborky nogi-
nporpammbl o6chyxunaanna NMI
MUKPOMPOLIECCOP BbiXxopuT Chne-
ayownm obpasom. Buyrpu 280,
na sxone NMI, umeercs tpurrep,
COCTORHUE KOTOPOro N3MEHAETCH
CNagoM umnynsLcoB (NO3TOMY Ha
xoa NMI gocTaT04H0 NOAETE UM-
NyNLC IMTEALHOCTBIO He MEeHee
80 He). B KOHUE NOCNEAHErD UyK-
na xomanabt (He no6oro, a MeH-
HO NOCNEAHEero) mukponpolec-
COp aHanu3upyer CcocTosiHue
TPUIrepa, U ECAU ONHO W3MEHM-
NOCh, GOPMVPYET LKA NOATBEP-
xaenust NMI, nocne 4ero asroma-
TUMECKU 3anOMUHAET COCTONHUEe
MaCKUpyeMoro npepsisasms (3a-
NPELWEHO UnKn PaspetLeHo) v 3a-
npewaer ero. Oasa n3 ocoGei-
HOCTEN UMKNa NOATBERXAeHUA
NMI B TOM, 4TO B 3TOM LMKNE NPO-
LLeCCOoP He pearmpyeTt Ha CoCTos -
Hue nuHun oxuaaHmun WAIT,

dopmMupoaaHue  CUrHanos
ynpasnexsms aHanoruyHo nNpo-
ueccam B LMKNE MTEHUA Kopa
onepauum (puc. 2), 3a ucknioue-
HUEM TOro, 4TO MUKpONPoUec-
COp WrHOpPUPYET AaHHble, Tak
KaK YMTaeTCs KOMaHaa ¢ Huxkcn-
poBanioro aapeca 66H, » sex-
TOP NPEPLIBAHKI HE HYXEH,

Bbi3oB nognporpammisl obeny-
xusaums NMI uanmocTpupyercn
puc. 6. Benen aa uvknom NMI
06n3aTeNbHO MAYT [BA LKA 3a-
NUCK AAHKBLIX B NAMATH, B KOTOPbIX
Ha BepiuMHy crexka (SP) 3anuce-
gaoTCs crapuwmin {(PCH), a aatem
mnagwwi (PCL) GaiTbi cyeTivka
xomara (PC) vt 0auH uuKn YTEeHUA
KONAa onepauwvy u3 syenky nams-
T¥ C aapecom 66H, 8 koTOpon Ha-
X0QUTCH NepBas koMaHga nog-
nporpammel o6pabotkn NMI.

Bo3spar u3 noanporpaMmel
o6paborku NMI ocywecTenserca
no komavae RET N (kog ED45H).
Mocne ee BLINOAHEHUA (CM. pPUC.
7) asTOMaTUHECKN BOCCTaHABNN-
BAETCH COCTORHUE MacCKuMpPyemo-
ro nNpepsiBaqms, U 3a n8a UMKNa
yrerna vHdopMaumm U3 Creka
(SP) cuuthiBaOTCA MNaglKn
(PCL) v crapwwuin (PCH) Gaiitl
cyeryuka komana {PC), bnaropa-
pPs YeMy NpoMCXOaMT BO3BPAT B
NPepBaHHyK NPOrpPamMmMmy.

Ha noanporpammy o6pabor-
KU MacxKvpyemMorc npepbisaHus
INT npoueccop MOXeT BbinTy
TONLKO 8 TOM Cnyyae, ecnu po
31010 OHO GbINO paspeLeHo Ko-
mannon Bl B ornvune OF NI,
NPOUECCOP asann3anpyeT ypo-
BEHb CUrHana HeNnoCpPeaCrBeH-
HO Ha nunnu INT. Onpoc npoua-
BOAWTCA B KOHUE NOCNeAHero
MalWWHHOMrO UMKN2 BLINOAHAE-
Mon koMaHabt. Mpu obHapyxe-
HUM Ha nunum INT curHana Hua-
koro yposHs Z80 npepuiBaeT uc-
NONHEHWE NporpamMbl, Goprn-
PYET UMK NogreepXAeHus npe-
poisadua INT » 8bixoauT B Noa-
nporpamMMmy €ro o6palborku.
Onupanck Ha AOTKUKy onpoca nu-
HUu INT, MOXHO BbIMIMCNUTL TRE-
Gyemyio ANUTENBHOCTL UMNY/b-
ca npepbisasus. MyHUmManbHan
AAMTENBHOCTL NoAXHa ObiTh HE
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MEHEee BpeMelun BhINONHEeHUA
CaMon ANUHKHOW KOmanAaw (C
YHETOM TaKTOB OXUABHUA, ECnu
TaKkoBLie uMerTen). B nportue-
HOM CnyyYae npPoueccop MOXer
HE «CPEearnpoBaru» Ha UMNYNbLC
INT. MakcumanbHas Aanutenb-
HOCTb UMNYNLCa ONPEREeNseres
BPEMEHEM BbLINONHEHUS NOA-
nporpamMmbr  oBpabotku  INT
{rovHEee — BpeMeHem OT Hauana
NpoOrpammbl 10 NoNsneMun Ko-
manael El). Echou panrenbHoCTh
uMnynbca Qonblue 3TOro Bpe-
MEHM, TO Npoueccop ABaxAaul
(vunn Gonee) orpaboTaeT oauH U
TOT %e 3anpoc INT.

Uvxn noatsepxaenus INT
(c™m. puc. 8) dakruueckn sasna-
€TCH LUMKNOM YTEHUst Kona one-
pauun, TONLKO HE U3 NamMaTy, a
1“3 BHEIUHEro ycTpoucTsa. Mpw
aTrom smecto curHana MREQ
$hopmupyeTtes IORQ, No xOTOPO-
My 3anpocuBiLee ycTpoucTBO
DONXHO BLICTABUTL HA WHHY
HaHHbLIX BEKTOP npepbisanua V.
Kpome roro, B8 tukn asromaru-
“eCKw BBOASITCH ABA TaKTa OXWU-
nanns Tw, Heobxoanmnix Ans
peanu3auMu  NpUOPUTETHBLIX
npepwsisadun. No cnagy nmnyne-
ca BTYOPOro TakTa OXULAHUR
ananuaupyercs Nuuua WAIT, us
CAyuyae ee aKkTMBu3auuwv npo-
ueccop ¢GopMUpyeT aonoaHn-
TensHie vakrol, Mocne cauthi-
BaHWA BEKTOPAa nNpepbBaHui
cnepyer NPouecc perexepauwn
namnTy.

Ha noanporpammy oGpaGor-
kv INT npoueccop asixoaur cne-
Ayilowum obpasoM: B LMKNE
noareepxaeHua INT o cunrel-
BAET U3 BHELIHEro yCTpomcCiea
BEKTOpP NPEepLiIBaHUs, KOTOPLIN B
3aBMCUMOCTH QT TUNA NPEPLIBA-
Husn Moxer Ouitb nubBo Heno-
CPEACTBEHHQ KOMAHgow, nubo
8IPECcoM, NO KOTOPOMY XPaHUT-
CR nepsas KoMaHaa noanpo-
rpammbl. 3a uvknoM noaTeep-
XOeHua npepoiBalua obaa3a-
TeNnLHO CNepyiloT ABa uMKNa aa-
n1cu B8 NAaMATb, B XOTOPLIX HA
BEPWUHY CTEKa 3anuCbiBaKOTCS
CTapliun, a 3arem MNaguui
GanTel cueTuMKa koMawgn. Che-
aywoume Aencrema npoueccopa
3a8MCAT OT TUNAa NPEPLIBAHVA U
OyayT PaccmoTPEHbl ANF KAXR0-
0 U3 HUX OTAENBHO.

Mackupyemeie npepbinasus
AENATCH HA NPEPLIBAHWUA HYNEBO-
ro, Nepeoro v BTOPCro tuna. Tun
NPEPLIBaHUA  3a0aeTca  Npo-
rpaMMHO € NOMOLLLIO CONTBETCT-
aylowwmx komasa IMO, IM1, IM2,

MNpepbiBanuusn HyNesoro Tuna
aHanorvyHel PeanU3oBalHbiM B
npoueccope 8080. B wuyukne
NOATBEPXACHUS? BHEWHCe YCT-
POMCTBO, 3aNLOCUBLIEE NPEPLI-
BaHne, QONXHO BLICTA8UTL HA
WKHY AaHHeIX NOGYI0 KOMaHay,
KOTOpan fIBNAETCA nepson 8
nopnporpaMme o6paboTkn INT,
B atom pexume Haubonee 3d-
GeKTABHO NPUMEHSIETCA OAHO-
baittHan komanaa RSTn, raen =
0, 1.....7 (onpegensier KQHKpeT-
Hbi anpec, NO KOTORGMY Haxo-
[uren nepeas KoMaxaa noanpo-
rpaMmbt 06enyxupandms INT; an-
peca fiMeex, COOTBETCTBYIOLVE
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n, cneayiowwme: 00H, 08H, 10H,
18H, 20H, 28H, 30H, 38H). B
N3Y Sp-xoMmnboTEpa 3TH AYE-
K¥ yXXe 3aaenCcTEOBaHb ANa ne-
pexona Ha onpegeneHHble Cuc-
TEMHbIE NOANPOrPamMMbl, NOATO-
MY NONbL30BATLCH UMY, HENbSS.

B 310M pexmme NpepLIBaHuiA
nocne 3anucu B CTEK COAEPXM-
MOro CHETHUKA KOMaHA Cneayer
BbINONHEHNE NPUHATON OT BHEW -
HEro YCTPOMCTBA KOMaHAbI.

HencTpan MUKpoONpoLIeCCOpa
npW NpepbiBaHmiX NepBoro tmna
AHEaNOrv4HbI ro NOBEASHUIO NPK
NMI, 3a ucknioHeHremM Toro, 4To
B 3TOM CAy4ae nepsas KoMaHaa
nognporpammel 0SpaGoTky INT
CHUTHIBABTCH U3 AYEUKU NAMATU
¢ anpecom 56 (38H). Umenno
ATOT TMN NpepbiBaxnin UCNoNb-
3yercs B Sp-KkoMnbiOTepe: ¢ an-
peca 38H HauuHaetTca noanpo-
rpamMmMa ONPOCca KnasmaTtypbl.

MpepvisaHua BYOpOro TUna
Haubonee rmbxu, ¢ ux NOMOLLBIO
MOXHO MEHRATL BEKTOP Npephisa-
HUiA Kaxk NPOrpaMmHO, Tak v an-
napartHo, BpemenHble guarpam-
Mbl, NOARCHRAIOWME NpotecC Bbl-
30Ba noanporpammsbl 06patoTim
INT Broporo Tuna, roka3aHbl Ha
puc. 9. flocne cuuTbieaHua Bek-
TOPa NpepbiBarun (V) n3anucy 8
crek (SP) crapwero (PCH) u
mnapwero (PCL) Gaittos cyer-
yuka komara (PC) cneayer uvkn
YTeHUR NaHHbLIX U3 namatv. B
Hem npoueccop dopmupyet 16-
paspsaHbih agpec, B KOTOPOM
cTapwmi Ganr paBeH 3HAYeHUO
COAEPXNMOro PerncTpa npepl-
sanun (1), a Mpnaawmi npeacrae-
nser coboit pganHwe (V), nocry-
NUBLUKE N3 BHEWHErD YCTPONCT-
Ba B uukne noareepxaeHuns INT.
CuyuranHble M3 NaMATK AaHHble
NPeRCTaBNAT Coboit MaaAwUiA
6aint anpeca nepexoga (PC'L).
3atem npoueccop dopmupyeT
elle oauH LWIKN YTeHUS 13 nNamsa-
T, 8 KOTOPOM U3 €€ cneayouled
AYENKKU CHWTBLIBAETCR CTapLUUiA
baitr aapeca nepexoua (PC'H).

Bce onucanroe Bbilwe MOXHO
NPeACTaBUTL KaK KOCBEHHYIO
agpecaunid No COACPXKUMOMY
PErucTposon napw, KOTOPYIO
o6paayior pauHsie peructpa | u
NAHHBIE, CYVTAHHDIE 13 BHELLHe-
ro YCTPOUCTBA.

Bozepar ©3 noanporpammbl
06paboTku npepuisaHmna ocyile-
crBnReTes no komawpe RET |,
nocne Koropon 3a Asa uukna
HYTCHUA U3 NAMATU B CHETHKK KO-
MaHf C BEpPLIMHEI CTEKa nocne-
AoBaTtenbHO  3aNVUCLIBAIOTCH
Mnaawue v crapwwuin Banre!.
3arem cnegyer LuKn HTeHUn Ko-
Aa onepauxu C agpeca, ykasax-
HOIO CYETHMKOM KOMaHA. Takum
00pa3om OCyUIeCTBNRETCR BO3-
BP2T B NPEPBAHHYIO NPOrpamMmy.
HeobxoauMo oTMeTUTL ewe oa-
Hy 0coOeHHOCTL INT. B MOMEHT
dopmMupoBaHma uuKna NOATEEp-
XAEHUS asToMarnyecku aanpe-
WAaeTCa MaCKUpyemMoe npepbi-
panve, Y1obw npoueccop Mor B
AansHeuwem pearnposarb Ha
INT, ero HyxHo pa3petumTb Ko-
Manaoi El. O6biMHC 8 noanpo-
rpamme 06paGoTkm INT ara xo-
maspaa npeawecrsyet RET 1.

HeckonbkO Cnos O kKomaHae
Bo3spara RET |. flencraua npo-
LeCccopa B 3TOM CAy42e aHano-
MA4HB UICNONHAEMBIM NO KOMaHAEe
RET, 32 UCKNIOYEHNEM TOrD, HTO
RET | pacnosHaercs nepudepuia-
HbIMUK MUKPOCXeMaBMW npouec-
copHoro komnaekta Z80. 310 no-
3BONSET OPraHmn3OBaTh CUCTEMY
NPUOPUTETHLIX NPEPbLIBAHWIA, T. €,
o 310N KOMaHae nepndepuiitbie
YCTPONICTBA ONPEAeNaT, HTO
noanporpaMMa oGCnyXuBaHma
INT yxe 8bInOnHeHa, u yCTponcT-
B0 C 60nee HU3KUM NEMOPUTETOM
MOXET BbiAaBaTb 233NPOC Ha 06-
CrYXVBaHWe CBOBWU NOANPOrPam-
Mbl. Taknm OOpasoM, Komaway
RET I HyXxHO ©CnoNb308aTh TONL-
KO BO BTOPOM pEXuMe NPU Hanu-
YUY CUCTEMB! NPUOPUTETHBIX NPE-
puiBaHuin. BO BCEx ocCTanbHbiX
cnyHanx HeoSx0aMMO MUCNONL30-
BaThb KoMaway AET unu RETcc.

B 3akniyeHue — napamerpol
mMukponpoueccopa Z80.

Hanpsxenvwe nutasmna Uy, --
4,75...5,25 8.

YPOBHU BXOAHBLIX U BLXOAHLIX
HanpaxeHwin (32 UCKNIDYBHUEM
sxoma CLC) — TTN,

Hanpsixenune BbiCOKoro ypes-
Ha exopaCLC —or U, — 0,68

o U.. + 0,3 B, HA3KOr0 — OT
— 0,36 no +0.45 B.

Brix0AQHOW TOK HU3KOro ypoB-
HR — He Oonee 2 MA, BLICOKOro
— He 6onee 0,3 vA.

MaxkcumanuHan eMKOCTb Ha-
FPY3ky WuHbl AaHHbIX — HEe Go-
nee 200 n®, wuH ynpasnexHun v
anpeca — ne 6onee 100 nd,

EvikocTs Bxopos (kpome CLC)
— He 6onege S nD.

EmkocTb Bxopa CLC — Ke fo-
nee 35 nd.

Mepuopn TakToBEIX MMRYNLCOB
— He Mexee 400 HC (paurens-
HOCTb HWU3KOr0 YPOBHR —
180...2000, BLICOKOrO — He Me-
Hee 180 He).

AnurensHocTL BpoHTa 1 Cna-
[a TaKkToBbIX UMNYNHCOB — He
tonee 30 He.

Bte curHan MUKRONpPoLECCOp
bopmApyET OTHOCUTENLHO DPOH-
Ta UNW CNasa TakTOBOro UMNYNECa
C HEXOTOPOV 330EPXKON. Y Kax-
A0ro curHana oHa paaHan, OAHaKo
H3 NPaKTUKe € MOXHO CYUTaTb
pagHou 100...120 Ke (npu BeINOA-
HeHum Tpebosarvi, npeawvssnae-
MuIX K TAKTOBOMY CArHany).

Muxponpoueccop Z80 vmeer
HECKONbLKO Moandxaumin, Hau-
bonee pacnpoctpaHex ZB0A,
OTNUHAIDWNIICR NOBLILIEHHLIM
GuicTpopencTeneM (sce Bpe-
ME@HHIE NAPaMEeTPLI Y HEro ny-
we npwmepHo 8 1,5 pasa).

B Hacroaulee BpemMa orevecrt-
BERHARA NPCMbILLNEHHOCTL BbINyC-
xaeT awanorv. Z80 — KP1858BM 1
1 KM1582BM2-0100.

JNUTEPATYPA

1. Kopones B. @, Muxponpouec-
cop Zilog 2Z80. — M.: Apryc-Macrep,
1592,

2. UecHTpanovHbiti  npoueccop
Z80CPU. — Mimnck: YKUK «Uevtpe,
1990.

O4HO-

KPUCTAJIbHbIE
MUKPO-3BM

MUKPO-3BM CEMEWCTBA 8052

A. PPYH3E, C. XOPKUH, r. Mocksa

Cospas ygauHy muxkpo-38M
8051, pa3paborimky He 0CTaHOBU-
NVCb HA NOCTHIHYTOM U Havanu no-
UCKM NYTEH ee ycoseplieHcTsosa-
Hus. MMpyu atom Geing nccrasnexa
3ajava pacwupure Oy KUMOHANb:
HYE BO3MOXHOCTH MUKRO-3BM u
NOBBICUTEL €€ NPOUABOAVTENLHCCTS,
COXPAHWB NPOrPaMMHYI0 COSMEC-
TUMOCT™b C cemencTaom 8051. MNo-
CNeAHee 03Hayger, 4ro BCEe npo-
rpammMbl, nanucaxHble ans 8051,
BCE BapHaHTbl €8 annaparHoro uc-
NONBb3IOBAHWUSA AONXHL! 083 Kaxix-
nubo popaboTok BLINONHATLECA Ha
HOBOA MMUKPO-3BH.

YxazanHeie TpefoBanva npeao-
npeaenuni NYTH COBEOUIEHCTBOBA-
HUR paccMmarpueaemoro cemencr-
B3. ITiM TpeCoeaHuam yAOBNETBO-
PRRT yBENW4eHue namaTy npo-
rpamw Ka Kpucranne snnotb Ao 64
K6anT, oeneHre ACNOAHUTENbHbIX
PEruCTROB CNeuvanbHbixX GyHkUUA 1
HOBbIX PEXMMOB paloTh!, NOBbIWE-
HVe 3aWMURHKOCTY NPOTPaMM OT
HENeranoHoro KONUPOBAaHWUe, MC-
NONB30BAHUE NuHWKA nopTa 1 B anb-
TepHaTUBHLIX PexumMax (nopcbHo
NUHASM NopTa 3, ka< ObINO ONUCAHO
paxee). XenarenbHo Takxe paciuv-
pUTL CHMCTEMY NpepbiBaHui U cae-
rate ee 6onee rubkomn, yeennuMib

B pesynbrave nopatoroxk nossu-
ek Mukpo-3BM cemeiictea 8052,

B ccCraB 310ro CenMencTrRa BXOART
MUkpo-3BM 80C52, B0CS4, &NCS8 ¢
MACOsHO NporpaMmupyemeim M3Y, ux
sepcun 87C52. 87C54 v B7CS8 ¢
N3Y, crupaenuiM YO obnyyetivem, a
Takxe MukNd-3BM 80C32, He nmewn-
wan enytpenrero N3Y. Mexay cobon
OHY PA3NMUAIOTEN TAKXE KOpNycamy,
pabouran vWTEpBanaMy TemMnepa-
TYP, NpeAenbHo ACHYCTUMOW TaKTO-
BUM “ACTOTOM ¥ PRAOM APYrvX napa-
METPOB, OTpaxaeMuiMii B OYKBERHO-
WwdpoBoi uHopmMatiui nocne obo-
3KaveHun na MrMkpo-IBM. 3ty mk-
(GOPMELIIO MOXHO NONYMHTB 13 drp-
MEHHEIX PYKOROACTS Intel, AMD v spy-
rMx npouasoauTenei mMukpo-35M
paccMaTpABaemMoro CEMencTBa.

B ormiie o1 8051 mukpo-3BM
cemevicTea 6052 umeror:

— BcTpoenHor N3Y obvemom 8
(80C52), 16 (80C54) u 32 Kbawr
(80C58);

— scTpoenHoe O2Y obnemoM
256 Gawr,

— NONONHUTEeNbHLIE Cheuuant-
HbiE QYHKUMOHANBHBIE PErUCTPbI;

-- fanMep/cueTiuk 2 (aanes ans
kparkocTy — T/C2), cnocobrei
paboTaTs 8 pexumMax 3awenku, Tan-

00ver BHYTPEHHEN NaMATU N3HHBIX, Mepa/cueTduka,  A0NYCKawLwero
Tabanua 1
CneuraAbiie PYNXUROHAADHME perucipm 8052

OF8H

OFOK'| B

OEBH

CEOH | ACC

0C8H

000H | PSW

OC8H |T2CON |T2MOD |RCAPZL [RCAPZH| TL2 TH?

OCOH

OBEBH 1P |SADEN

OBOH P3 [PH

OABH 1€ |SADDR

O0AOH | P2-

09BH | SCON | SBUF

%08 P1

OB8H | TCON | TWOD | TLO i THO TH1

080K | 0 sp | oPL | OPH PCON
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CHYET KaK Ha yBenuyeHue, TaK v Ha
YMEHbLUISHKE, U FeHepaTopa CKopo-
crv nepenauu 8 6oaax;

— NPOrpaMMUpyeMbit NOCNEA0-
BaTenbHbik MHTENdERC ¢ aeTexTupo-
ganueM ownboK Nepenasm 1 asTona-
TUYECKUM PaCcno3HaraHreM anpeca;

— WeCTb WCTO4HWKOB Npepbiea-
MM,

— PACLIMPEHKDIA DEXUM CHUXE-
HUA NOTPebNReMOon MOLLHOCTY,

— dnar OTKNINEHUA NUTAHUR;

— pexamM ONCE.

Mukpo-3BM 8052 wcnonbayoT
CTaHBapTHbI HaBop XOMaKA, Cemeit-
crea 8051, vx BLBOAM BIaMMHOOA-
HO3HAYHO COOTBETCTBYIOT BLIBOAAM
arux mukpo-IBM. Otaidve 3axknio-
YaeTCs MWL B TOM, YTO, NOMUMO
BBOAA-BbI30Aa MHOOPMALAN, BBIBD-
av! P1.0 v P1.1 8052 moryT Brinon-
HATb ANbTEPHATUBHBIE QYHKUMK:
NEePBbI U3 HYX Urpaer ponb BHEWHE-
ro sxoga ane T/C2, a BTOpoit ynpas-
NRBT NEPe3arpysKon/3awienkusanmn-
em wHdopmauwm 8 perncrpn T/C2.

BHYTPEHHAA
NAMATL JAHHBIX

Kax yxe rosopsnoch, Mukpo-3BM
cemencraa 8052 umeloT BHYTPEHHES
03Y obwemom 256 Gavir. Mnapwme
128 Gawr akanoruynes O3Y cemencr-
Ba 8051, Crapwve 3akumaroT aapec-
HOE NPCCTPAHCIBO, NapannensHoe
NPOCTREHCTBY CNeuMantHuIX QyHK-
LVOHANBMBIX PETUCTPOB. JTO O3HAYA-
BT, 4T OHU UMEKOT Te Xe 3apeca, 1o
W PErucTpbl, HO PU3NYECKU HEe3aBu-
cuMb! OT SFR 1 pacnonoxers! 8 Apy-
rOM 4aCTH KpYcTania MUKPOCXEMDI.

MNpwv BHINONHEHMK KOMaHAE! 06-
paleHus K sHyTpensemy O3Y ¢ ap-
pecamu suiwe 7FH mMukpo-38M no
BWAY aapecaumy B kKOMaKae yaHa-
T, K HEMY UIMEHHO 370 0bpaieHue:
K Crapiwmss 128 Garam O3Y uny K
npocrpakcTey SFR. Komawgw ¢
npaMon agpecaumen obecneuvea-
10T A4ocTyn ¥ npocrtpaHcrsy SFR.
Hanpueep, koMaHaa

MOV OAQOH, #data ;

obpausaercs X SFR, pacnonoxe-
HoMy no agpecy OAOH ( 1. e. k P2).
KomaHna ¢ KoCBEHHOM appecayuen
ofpawaerca K crapiuvm 128 Gain-
Tam O3Y, Hanpumep,

MOV @RO, #data ;

rae RO copepxur JAJOH, obpawa-
erca k Ganry ¢ aapecov 0AOH s
NPOCTPAHCTBE Crapwux 128 Ganr
03Y. Ommervm, 410 patora crexa
OpraHu3oBaHa € nNpUMeEHeHUeM
KOCBEHHOW agpecausn (anpec uc-
NONbLIYEMOM NOA CTEK fYeKu na-
MATY pa3meuled 8 perucrpe SP),
TaK 470 CTapwwve 128 GanT fakHbIX
0O3Y npexpacro noAXOAAT ANA paa-
MELUEKIUA B HMX CTEeKa MUKPO-3BM.

NPOCTPAHCTBO
CRELVATBHBIX
OYHKLMOHANBHBIX
PETUCTPOB

Kapra BCrpoexHon Marpuubl na-
MATH, Ha3bIBaeMan NPOCTPaHCTBOM
CNEUMANBHBIX  OYHKUVOKANbHBIX
peructpos (SFRJ, naHa 8 rabn. 1.
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Tabawus 2

PerucTp ynpasaexns Tafmeps/cuerukks 2 T2CCON

HHA ® HBIHBUBKHE

CHnaon No3xumun
152 T2CON.7
EXF2 T2CON.6
RCLK T2CCK.S
ToLK T2CON. 4
EXEN2 T2ceH.3
TR2 J2CON. 2
c/T2 T2CON. 1
TP/RLE T2C0H.0
{

QA3r noponoAHBHME TBRHEPA/CUBTYM-
ka 2. COpSCHBABYCS NPOrPAMNHMA Ny-
YéM. Prar we ycTaHBRAWBADTCE, oC-
A4 mbp ACLK, aubp JCLK (CH. WHEO)
ycTanomAoks o

BHOWNHR ABF  TaRWapa/CuBTNNKS 2.
YCTAHABARBADBTCE NOH 2AWOAKHOAHHM

HHPOPMBUKH B TBHMEPHKX pOrwcTpax

HAX NP NBPO3BFPYIKO, NPOHCXOANKHX
nNoa so3acRcToles neponosa M3 1 8 0
HA supoao P1.1 W npu EXENZ = 1,
CépacwagercR TOABKD NPOrPaMHKKK

nyven. NpW paIpouoHHOH NPOPHIBAXHK

or vafKepa/cuervyWxa 2 BuInBAeT

NOAPOrpanKy adpabarkn MpapxasHKa

{ecan Guy T2HOD.Q = 0

Bubop TAAKEPA/CHBTHRKE 2 AAR 1ALB-
HHE CKOPOCTH PABOTH NPHOMMKKA B
poexwvax 1 W 3. Mpu RCLK = 1 uce
NDALIYSTCR TAAMOP/CHOTHMK 2, npM
RCLK = D - vafwep/cuorunx 1

Ba6Op TAANEPA/CHOTHHKD 2 AAR 318a5-
HHE CKOPOCTH PASOTH NOPOABTHHKA B
pexurax 1w 3. MNpx TCLK = 1 e
NCAbIYOTCA YBAKOP/GNOTHHK 2, NPH
TCLK = 0 - rvaawep/cuetunx 1
Paipeferne paloru OY SHOWHEra CHr-
HaAa, Npw EXENZ = 1 nopenag wi 1
e 0 xa aueoan P1.1 owamnasy jamen-
KHOBHKO KHPORHAUMM WAW NEpoIBrpyl-
ky rafmops/cuerunxa 2. Npu EXENZ
» () YARKGP/CNOTUHK 2 MWCHOPUDY®1
CHIKas WA ewdoae P1.1

Janyck/ocraxonks TaRwepa. TRZ = 1
YanycKaer TadMop/CNeTYME 2

BHY BnSOPA PONwHA PASOTM TAAMGPB/
cueTunka 2, MNpw ycrawonxo 6uta o 1
OYHKUMCHHPYSAY XOK CyoTyWk hnopena-
208 ¥3 1 p O Ha mmsoge P1.0, fipn

ycyaropxo 6uta b O padorger tafwop

Brbop pexmna 3ausaxn/nopodarpyaxu.
EcaH 6éut ycvawosaeH o 1, YO Npu
EXENZ = 1 popenaa w3 1 8 0 wa P11
BMIOBET JoWOAKHBOHME COABPXWKOro
TL2, TH2 » RCAP2L, RCAPZH. NpH Hy-
repon GWYe  Yafuep/cuerunx 2 pado-
TBOY 3 PORKHE BBTONAPOIArPYIKH NPH
AEPANOANGHHN CHRATHHEA KAK OpH 0b-
HAPYXRGHHK nepenags HY 18 0 ma
P1.1 (nocaeanee npy EXERZ2 = 1)

Nocpe copoca sce Enru perwcTps T2CCH ycravasaneanvcs o 0,

To6akua §
. Pozumn paforu ranxepa/cueryucs 2
RCLK # TCLK cP/RiZ | TR2 Pexun
0wo0 1 16-6nTHMA TARKEP-CNBY-
4HE € NCPOMArPYIKOA
Dno 1 16-6HTHMR TOAMER: CHET-
; NHY € 3BYCARMBAWHEM
HHPOPHAUNK
Owutl, 1no, Moéce 1 Foxeparop npuckonepe:
1ri ADTNHED
Motoe Modoe 0 Brik AoueH

Ormerum, 4ro, HeecmoTpr Ha Go-
nee NoMHoe UCNOoNb30OBRaHue Mar-
pulbl B CPABHEHUN C CEMENCTBOM
8051, no-npexHeny He BCe aapeca
3aHATLl perucrpavu. A4venku, co-
OTBETCTBYIOL|VE HE3BHATLIM aape-

CaM, OTCYTCTBYIOT Ha KpuCTanne
MUKPOCXeMbl, Yrenue npu obpa-
WEeHWU K 3TUM HECYLLECTBYIOWWM
AYenKaM BO3Bpallaer chydanHbie
NAHHLIE, 3aNUCH B HUX TaKXe Aaer
HEONPEAENEHHBIA PeaynbTar.

Monbacearensekye NRorpamMMel He
HONXHbI 3aMvCbieaTs 1 B HE3aHATHIC
no3numy, TaK kax oHu OynyT ucnons-
30BaHbLI B8 NOCNEAYIOLMX MoavduKa-
umsx. PaapaGoruvku Miukpo-38M ra-
PAHTUPYIOY, YTO HYNEBLIE 3HANOHUR
arux Our ecerna ByayT o3Hasats Or-
KNOYEHNE BHOBb BBEAEHHLIX yHK-
uun. MHeiMM cnosamuy, Nporparbl,
PACCUMUTARHBI® Ha WCNONb3CBaHWE B
MUKPO-3BM, He ureiomx TMx Ho-
Bbix yHKUWIA, ByRyT keppexTHO pabo-
TaTh M B HCBLIX H3AENUAX, €CNA O HE
aKTUBU3UPYOT YNOMAHYTbIE Gutel, B
NPOTYBHOM CAy4ae KOpPeKTHan pato-
T2 CYapbiX NPOrPaMM B HOBbIX MVKDO-
9BM He rapanTupyerca.

Kaxk svaH0, 1abn. 1 gononHunace
pervcrpamm T/C2 T2CON, T2MOD
(B HUX conepxarca GuTw ynpasne-
HU$ 1 CYATYCA Tahmepa), perucspa-
MU 3aWieNKu/Nepeaarpyaku ranme-
pa RCAP2H 1 RCAP2L, perucrpamu
npuemonepeaaryvuka SADDR u
SADEN v ewe 0aHUM Perucrpom
cucTemMbl npepuieanun IPH. Pac-
CMOTPUM OTAKsMRA B paboTe MUKpo-
3BM cemencrsa 8052 or 8051 nvo,
KaK nNpu 3TOM MCNONL3YIOTCA yno-
MRHYTBIE PEFKCTOLI,

T/C2

T/C2 — aro 16-OuTHui Tan-
Mep/cHeTamK, cnocobHbiid paGorarts
U Kak TaiMep, ¥ Kak C4eTiuK cobul-
. Bhibop npouasopuTcs GUTOM
C/T2 8 SFR T2CON (tabn. 2). T/C2
moxer pabotars 8 pexumax 3auien-
KV, 2BTONEPE3arpy3ku (Npy 3T0M Ha-
NPaBneHve C4eTa MoXeT Obitb Kak
8BEPX, TAK U BHU3, T. ©. HA yBenu-e-
HUE UAM YMEHBLIEHUE COABDXVIFOrO
TL2, TH2) v rexeparopa CxepocTu
nepepayn B 6opax. Pexumbl Buibu-
patores Buramn 8 T2CON (1abn. 3).

T/C2 cocrout 13 gayx 8-6utHeix
perucrpos: TH2 u TL2. B pexume
TaiMepa ero 16-paspsanbiii pe-
rucTp TL2, TH2 nkkpemenTupyercs
8 KaXAOM MawwuHHoM uukne. No-
CKONbKY UWMKN COCTOMT ¢3 12 ne-
progaos konebaxui, CKOPOCTL CYe-
Ta pasHa 1/12 TaKToBOW 4acTori (1.
€. 4aCTOThl KBAPLEBOro Pe3oHaro-
pa foq,). Mo cyTn pena, 8 31oM po-
KUME Tanmep NOACHUTHIBAET Bbl-
NONHEHHbLIE MALLVIHHBIE UMKAbL,

B pexumMe CueTinka perucTp uk-
XKDEMEHTUPYETCA B OTBET Ha nepe-
nag w3 1 8 0 Ha exope P1.0. Cocros-
HUe 3TOr0 BXOAA aHANW3MPYerTcs B
MOMEHT S5P2 Kaxnore MawmKKeoro
UMRNA. ECHM 2HaNM3 NOXa3RBaeT Ha-
ANine eAVHAYHOTO YROBHA B OAHOM
UMKNE 1 HYNEeaoro B CNEAYIOWEM, CO-
AEPXVUMOC CHETYMKA WMHKPEMEHTH-
pyerch. Erc sosoe aHa4enve noss-
nserca 8 perucrpe B MomeHT S3P1
UMKNa, CNeayiuiero 3a Tem, B KoTo-
pom Obin obHapyxeH nepenag. Tax
xak OOHapyxenue 3T10fo nepenana
3aHUMAET Ba MAWUHHbIX uukna (24
nepuosa xoneGanui), Makcviraanh-
Has CKOPOCTL cyeTa pasHa 1724 yac-
TOTBI ;. HTOGH! MUKPO-3BM yene-
na vaexTuduUMPOBaTL 3a1aHHbIN
YPOBEHb, OH AOMXEH YAEPXUBATLCS,
NO KpanHer Mepe, B Te4eHue OAHOro
NONHOTO MALLMHHOIO LIKUKNA,

PEXWM SALWENKN

B pexune 3awienxv BOIMOXHb! ABa
noapexuma, sbibupaemoie Ourom
EXENZ 8 T2CON. Ecnv EXEN2 =0, To
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I1PH.6 3apelopanpobay
Geidod 6HC @ PI2H 1PH.5 CrapusMi 6MY NPUIPHTOTA YAAKNPA/CHOTWUHKS 2
l Lz | The %:: PSH 1PRH.4 c:azna 6uy npuop:rom NPHCKONCROAD TYKKA
A ‘e% PTIH IPH.3 Cropevi T npropuTath TnRKepa/cuoTHkKa |
Honmbnenue cvema| ! Qé PX1H 1PK. 2 CYapwHA 6MY NPHOPHTETE DHOWHOrO NPOPLIBA-
- 88epx a8 wua 1
- 8Kus |S PIOH 1PH.1 Ciapuwui 6HT NPHOPHTOTA Yalmepn/cuoTuuxo 0
sum TRZ ] TFE e PXOH 1PH.0 CTapaHA BT NPHOPHTOTA BHOEMOTO NPOPSIBD -
Pl uua O
e I R o e T
oubed OKG Mocre cOpocd mapawHe wecTs 6MY ycrawasawpawovce s 0, cocvoe-
g HMC CTSPEMX = HEONPCAOAGMO.
Puc.1
T/C2 — 310 16-6AmHbit TaliMep niu
CHETYHK, NPK NEPENCHEHUH KOTOPO- MUY
ro ycraxasnusaerce Our TF2 B T fepenonnenue W g
T2CON. 3vor 6uT 3aTEM MOXET Uc- g w7, 4‘}— moduesal -
NONBL30BATLCH ANIR 3bI30BA NPEPLIBA- — { f 20%)
Hvn Ecnu xe EXEN2 = 1, To T/C2 npo- wZ/ | Gum
JONX2ET NENaTs TO Xe CAMOe, ORHAKO P > SKO0.1 Sum RELK
B 3TOM Cnyyae nepenad 13 1 8 0 Ha ] |"
BbiBoAe P1.1 eni3biBaeY 3auienkvisa- o t v Ry
HUe Texywnx 3Hauenvi TH2 n TL2 8 ' ! el il "' M Y| CLOCK
RCAP2H 1 RCAP2L coOTBETCTBEHHO. Py A sum ¢/72 hum 1 =2 ¥
Kpome Toro, aror nepenan Bhi3nipaey .
yCraHosky 8 1 6via EXF2 8 T2CON, or e TRZ -1 A 2
Kax n TF2, our GUT MOXET Bbi3BaTb - Z - ]
rpepsisaHue. Pexum 3awenku uil- Sum EYENS
PLI 1 N\ ez ;
PEXMM e REABIL|ReAP2Y i {7
Ecnn T/C2 neneseacH 8 pexum
16-6utHOro vaitMepa-cueTymka c Baico

asTonepeaarpy3kon, 10 ero MOXHO

HACTPOUTL HA CHET BBEPX UNU BHU3
(COOTBETCTBEHHO HA yBEAMUYEHUE
YNY YMEHBLUEHKE COAEPXKIMOTO pe-
rucTpos TL2, TH2). 310T pexvm abl-
3bIBAGTCR YCYAHOBKOW B 1 Ownra
DCEN {Down Counter ENable), pac-
nonoxenxoro & T2MOD (rabn. 4).
Mpw c6poce 6ur OCEN ycranapnu-
gaerca 8 0, rax 4T0 NO»YMONYAHUIO
T/C2 cumraer seepx. Ecnu xe DCEN

ycraucener. 8 1, T/C2 MoxeT cum-
Tarb 8BEPX Wi BHU3 B 3aBUCUMOCTH
OT YPOBHK CurHana Ha rRuigoge P1.1,

Ha prc. 1, 6 ncxa3ana CTpyKTyp-
Kas cxema T/C2, CumTaIowero B ¢ro-
poHy yeenusenns npu BCEN = 0. B
3TOM PEXUME BO3MOXHLI ARa NOADE-
Xuna, sbibupaemsix 6urom EXENZ e
T2CON. Ecnu EXEN2 =0, T/C2 cyura-

er ssepx 0o OFFFFH v 3arem ycra-
Hasnveaer B 1 OMT repenonHexus
TF2. NepenonHexue Bbi3bisaeT Takxke
nepesarpysky perncipos 1/C2 16-
OvThoiM 3Havennem 8 RCAPZH u
RCAP2L, xcvopoe NpeasapuTencHo
ACAXHO BuiTh YCTAKOBNEHO NPO-
rpammH0. Ecom xe EXEN2 = 1, 16-

WTHAR Nepesarpyska MOXeT npo-

MICATK KaK OT NEPENONHEHUR, TaK W
ornepenana ui 1 8 0 HasbiBogeP1.1.
10T nepenag Takke yCTaHaBnuBaaT
8 16ur EXF2. O6a 6ura — TF2 v EXF2
— MOryT Bb13BaTh NPEPbLIBAHKE, €CNK
OHO PA3PELLEHO.

Ycranopka B 1 Eura DCEN nepe-
BoavT T/C2 B pexuM CHETa BBepx
WK BHU3, KaK NOKa3aHo va puc. 1, a.

PAOVIO No2, 19957, 21
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HanpasneuueM cuera ynpasnser
ypoBek, CurHana Ha Buisoge P1.1.
Eaunnunbiie ypoBeHb 3acrasnser
T/C2 cuvratb soepx. o pocruxe-
wui 3iavenvws OFFFFH ol nepenon-
HABTCA W yCTavasnneaer 8 1 6ut TF2.
370 NepenonHenne BuI3bInaeT TakxKe
nepe3aarpyaky 16-6urHoro aHaveHus
13 RCAP2H 1 RCAP2L B perucypn
TH2 1 TL2 cooTBETCTBEHHO.
Hynesoit ypopehh Ha swiaoge
P1.1 uamenner nanpasnexue cyeta
T/C2 wa o6parroe (BHi3). Tenepo
OH a¥THNEPENDIHABTCA, KOTAA 3Ha-
yeHus copepxumoro THZ un TL2
PaBHb 3HAYCHUAM, XPAHALLMMCS B
RCAP2H w RCAP2L. Antunepenon-
HeKxue ycranaenuaaer s 1 Gur TF2u
Bbi3bIBAET epe3arpy3cy OFFFFH 8
peructpel T/C2. Bur EXF2 uanens-
€T CBOE 3HAYeH1e BCAKWA pPa3 npu
NepenonHeHn MAM anTunepenon-
Henun T/C2. Npy HeobxoauMOCTH
€ro MOXHO UCNONL30BaThL Kak 17-%
6ur. B aron pexvime EXF2 He aBna-
erca ¢Gnarom npepbiBaHusa, M ero
yCTaHoBKa B 1 HE BbI3bIBAEY COOT-
BETCTBYOLIEN NOANPOrpaMmMb!,

FEHEPATOP CKOPOCTI
NEPELAYM B 6OAX

T/C2 npespawaercs B rexepa-
10p CxOpocTy nepenayn B Bopax
yctanoskon 8 1 6uros TCLK u (1nu)
RCLK & T2CON (cm. tabn. 3). Or-
METHM, YTO CXOPOCTL B GoAax npu
nepenase i npueme moxer Geire
HEDAUHAKOBOW (HANpUMep, Npw Uc-
nonwaopanmm T/C2 ana npuema, a
T/CY — ana nepeaaum, unn Haobo-
pot). Ycramoska RCLK u (unu)
TCLK 8 1 nepesonur T/C2 B pexue
reHepaTopa cKopocTH nepeaasy B
Gonax, kax NoKa3aHo Ha puc. 2.

CxoacTBO pexwvmon rexeparopa
CXOpoCTY Nepesaum s Goaax v asro-
NEePe3arpysku B ToM, H4T0 NepencnHe-
HWE COAEPXUMOro perucrpos TLZ u
TH2 pwi3biBaeT ux nepesarpysxy 16-
GUTHbIM 3HAYEHWEM U3 PerucCTpOB
RCAP2H v RCAP2L, npeasapurent:o
YCTaHOBNEHHEIM NPOTPAMMHO.

Ckopocre nepepaun 8 Gopax 8
pexumax 1 n 3 pagna 1716 ckopo-
cth nepenonienvn T/C2. Npwn 310
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nocnheauuis Moxer paborare Kak &
pexvMe Tailkepa, 7aKk v B pexume
cueryuka, B GonsumHCTRE Chyvaes
BLIOMPalOT nepsbii (Gur C/T2 = 0).
ObpatyM BHUMaHuUe uuTaTenein
1a oany ocobeHHocTb patoTk T/C2

B KauecTse reHeparopa CKopocTu
nepepayn 8 Oogax. O6wiuHO, Kak
TauMep, OH MHKPEMEHTUPYeT CBoe
COLEPXMUMOE B K&XAOM MALLIUHHOM
uMKne ¢ 4acToTom fhe,/12. Opmaxo,
KaK reHepaTop CKopocTH nepeaau
B 604aX, Ol UHKPEMEHTUPYET CBOE
3HayYeHue 8 wecTb paa GuicTpee, T.
€. C 9acyOo70M, PasHOM fy0./2.

Cxopecrb nepeaaym B"gonax spe-
*umax 1 v 3 B 3aBUCKFMOCTI OT 3HA-
wenuit RCAP2L, RCAP2H onpegens-
€rca OTHOWEHUEM f0,/32{65536 —
(RCAP2H, RCAP2L)}, rae (RCAPZH,
RCAP2L.) — conepxumoe perucrpos
RCAP2H 1 RCAP2L, sasroe xak 16-
GutHoe uenae 6ea anaxa. Orverum,
NTO NepenonHenue perucrpa TH2 ie
yCTanasnveaer 772 v He Bbi3blBAET
npepuiBanus. Kpome toro, ecnu
EXEN2 = 1, vo nepenayy u3 1 8 0 Ha
suieone P1.1 ycranosur p 1 ¢nar
EXF2, HO He BbI30BET Nepesarpy3ku
u3 (RCAP2H, RCAP2L) 8 (TH2, TL2).
Takum oBpasom, xorga T/C2 uc-
NONLIYETCH KaK reHepaTop CKOPoCcTv
nepenayu B Gopax, owison P1.1 mo-
XeT UCNOoNLI0BATLCA NPY Heobxoau-
MOCTHt KaK BXOQ AONONHWTENLHOro
BHEWHEro NPEPLIBAHUA,

Cnepyer OTMEeTHTL, 4TO Npu pa-
Gore T/C2 8 pexume rexeparopa
ckopocTy nepenauv B 6ogax Hefib-
38 MbITATLCA CHATLIBATDL MAKM 3anu-
coiBate 8 TH2 u TL2. B aTom cnyuae

TaMep MHKPEMEHTUPYETCH WIECTb
Pa3 B TEYEHME KaXAO0ro MAWNHHOMD
UWKNA, U pe3ynbrarsl HTEHWA MNw
3anucu Byayr HeonpeaeneHHbIMK,
Aannbie u3 peructpop RCAP2 mMox-
HO YWUTaTb, HO KEMNL3R B HUX 33NKCHI-
BaTb, TaKk KaK 370 MOXEr OTMEHUTb
Gnuxailuyio N0 BpeMewu nepeaa-
FRY3KYy ¥ 8b138aTb OWMDXy nprena
unu nepepaun. T/C2 ponxex Guitk
ovknoven (TR2 = 0) nepen oCpauge-
HiUeM K perucrpam TH2, TL2 wwm x
peructpam RCAP2H, RCAP2L.

BLIBOZ
POrPAMMUPYEMOTO
CUrHASIA MEAH/IPA

Y mMukpo-3BM cemelictoa 8052
BbIBOA P1.0, noMUMO OCHOBHOW CBOCH
(ynkur — BBOAA-BLIBOAAE, MOXET
BLINONHATL elLie ABe AONONHWUTENb
hble. Kax yxa3isanoch BuiLLe, OH Wrpa-
eT PONb BHELWMErQ CHEeTHOro BXOAA
pns T/C2. Kpome Toro, o MOXeT GbiTb
MCTOMHIKOM CUMMETPRMUHBIX NPSMO-
YronbHbIX l‘}MnyﬂbCOB CO CKBaXHO-
CTBI0, PABHOM 2 (MeaMap), u 4acToToN
ot 61 'y ao 4 My npw vacrore keap-
uesoro pesonaropa 16 My,

Ana nonyseuns measapa Gur
C/72 (T2CON.1) ponxeH GbiTh yC-
radonnen 8 0, a Our T20E
(T2MOD.1) — 8 1. Bur TR2

CHcTena koMaua
x0 X1 x2 x3 1A x5 xé X7
Ox NOP AJMP LJMP RR INC INC INC INC
OXXh adlé A A ad 2RO SRY
ix JB8C ACALL LCALL RRC DEC DEC DEC DEC
bit,rel OXXh nd1é A A nd aRo ar1
2% Ja AJHP RET AL ACD AOD ACD ACD
bit, rel 1XXh A A Hd A,ad A, BR0 A,2R1
Ix JHB ACALL RETI RLC ADDC ADDC ADDC ALDC
bit,rel IXXh A A, Hd A, ad a,ano A,BR!
4z JC AJHP DRL DRL ORL ORL ORL DRL
rel 2Xxh od,A ad, Fd A, Nd A, ad A,9R0 A, aR1
Sx JNC ACALL ANL ANL ANL ANL ANL ANL
ret 2XxXh ad,A ad, #d A,nd A,ad A,3R0 A,2R1
bx Jz AJNP XRL XRL XRL XRL XRL XRL
rel 3xxh ad, A ad, #d A, Hd A,ad A,ZRO A, 3R\
7% JNZ ACALL ORL JHP MOV MOV MOV KOV
rel 3x%Xh C,bit PA*DPIR A,8d na,hd 2RO, #4d aR1,8d
8x’ SJMP AJmn ANL HOVC o1V MOV KOV HOV
rel LXXh C,bit A, dA+PC AB add, ads ad,ﬂﬁ ad,aR)
9x NOV ACALL HCV MovC SuUBB SURE suep SuBB
DPIR,#d1& LXXh bit,C A,QAR+DPIR A, MHd A,od A,2R0 A,2R1
Ax ORL AJMP HOV [NC MUL . MOV HOV
C,/bit 5%XxXh C,bat OPIR AB 2RO, od &Rt ,ad
Bx ANL ACALL cPL cPL CJHE CINE CJNE CJNE
C,/bit SxxXh bit c A Wd,ret  A,ad,rel Q3RO,Hd,rel 3R, &d,rel
Ca PUSH AJMP CLR CLR SwAP XCH XCH XCH
ad &xxh bit C L A, ad A,2R0 A, 3R
- - — -
Dx PoP ACALL SETB SETB DA DJNZ XCho XCHD
ad oXKh bt c A ad, red A,8R0 A,aR1T
Ex MOVX AJMP HOVX MOVX CLR MOV KOV MOV
A,20PTR 7XXh A,ZRO A,3R1 A A,ad A,880 A, BR1
Fx MOVX ACALL HOVX HOVX CPL MOV HOV MOV
2OPTR, A 7X%h 2RO, A ar1.A A ad, A 3RO, A aR1,A
x0 x1 x2 %3 xh xS x6 7




MUKPOINPOLECCOPHARA TEXHUKA

(T2CON.2) 3anyckaer u OCTaHaB-
NUBaeT Yaumep.

Hacrora chepoeanus NpaMo-
yronbHbiX UMNYALCOB F Ha sbiBoae
P1.0 3aBucuT OT 4acToTLl KBapLe-
BOro rexepavopa f,.; 1 3Hauenws,
3arPyXexHoro 8 PerucTpsl 3auje-
nox (RCAP2H, RCAP2L) T/C2:

F = f,,,/4[65536 — (RCAP2H, RCAP2L)),

rne (RCAPZ2H, RCAP2L} — psyx-
HGavTHOE COAEPXUMOE 3TOH peru-
CTPOBOM Naphbl, B3ATOE KaK uenoe
Ge3 3Haka.

B onucuiBaeMoM pexuMe nepe-
nonierve T/C2 He Bbia0BET Npepbi-
BaHuiA. 3T0 NOXOXE HA PEXUM ero pa-
GoTH! B Ka4ECTBE reHeparopa Cxopo-
ct nepegayn B Gopax, MoxHo wc-
non:308aTb T/C2 KaK reHeparop cko-
pocTv nepenayn 8 60aax u reHepa-
TOp MEARARN2 OANOBPRMENHO. Otme-
THM4, OfIHAKO, HTO HACTOTHI NEPEAAIM
8 60Aax v rexeparopa meanapa
HENB3A ONECACNATL HE3ABUCKMO OA-
Hy OT APYro, Tak Xaxk 06e Ouy uc-

nons3yiotr RCAP2H n RCAPZL. Pabo-
1a T/C2 B pexvMe reHeparopa Meax-
A3 TaKKe UNCTPUPYETCs puc. 2.

CWUCTEMA NPEPLIBAHUM

Cucreny npepbiBaHuin MUKPO-
IBM cemencrea 8052 obGpaayor
ONKUCaKKbIe paHee nNaTb Npepblsa-
Huia cemencrea 8051 n pononHu-
TenbHoe npepwisanue or T/C2 ¢
BexTopoM 2BH. Kpome Toro, Muk-
po-3BM paccmarpusaemMoro ce-
MEICTBA AOMONHEHLI ElE OAHUM
perucTpoM npepwisakuia IPH, no-
3BOARKIOWUNM YBENMMUTL HUCNO BO3-
MOXHKbIX NPUOPUTETOB 1R KAXA0r0
U3 IUECTU NPEPLIBAHKIA A0 YETHIPEX,

MNpepoisanue T/C2 Gopmupyercs
noruxow M 6uros TF2 n EXF2 B peru-
crpe T2CON. O6a atux dnara nonx-
Hbl COPacLIBATLCR NPOrPAYMMHKbLIM
nytenm {annapathnih cHpot newos-
MoxeH). Mognporpamma npepsiba-
HUR JONXHAE CAMOCTORTEALHO Onpe-
JACNUTL, KAKOW U3 HUX YCTAHOBNEH, U
cOpOCUTHL ero, BLINONHARA NOCNE 3T0-

ro AENCTBUR, NPERYCMOTPEHHBIE B
KayecTse peakuun Mukpo-3BM ua
Bbi30B npepwBanms. Crpykrypa
npepbiBanuin Mukpo-3BM cemencr-
sa 8052 npuseneHa Ha puc. 3.
LononHuTentHet perucrp npu-
oputeTcs npepbisarnii IPH cogepxur
6 6uT B COOTBETCTBUM C WECTBLIO UC-
TOYHUKAMM NPepbIBaHin MUkpo-IBM
(cr. Ta0n. 5). Kaxawivi 13 HHX ABNAET-
CR crapwm GuToM npucpwrera co-
OTBETCTBYIOLIErO NpepbleaHus, a
Mnanwmi GUT HaXOAUTCA B PErucTPe
IP {cm. ormcanve perucipa B «Pa-
auoe, 1694, Ne10). Takvm 00pa3om,
YPOBEHb K&XA0ro 13 NpepuiBaHuii on-
PEAB/NETCA COCTOSHUEM ABYX Owr.
QueBmaHo, ¢ NOMOLLBIO 3TOrO HUCHA
OMT MOXHO 3aKOAMPOBATL YErbipe
pa3nuyHex yucna (00B, 01B, 10B u
11B), 4v0 paer COOTBETCTBEHHO ue-
ThiPe YPOBHRA NPUONMTETA AN KAXA0-
rouawvicroMinkos: 0, 1, 2 1 3 {Hynesoin
YPOBEHb COOTBETCTBYET HUALIEMY
NPUOPUTETY, & TLETUA — BLICLIEMY).

(pogonxenne cnegyer)

CUCTEMA KOMAHA
MWKPO-3BM
CEMEVICTBA 8051

MoAMbid nepeyeHb KOMawp 3Toro
CemeicTea npueeaeH b vabn. 17.

Cnenyer o1Metvib, Y10 KOst KOMaHA
MuKkp0-3BM  cemerictea BE48 ne
C0BNAAAIT C KOOAMM AHANOrUYHbLIX
keMann muxpo-OBM cemencrea 8051.

OxoMuanva. Havano oM. o «Pajwor, 1995, Net,

Mo3ToMy nNPOCTOR NEepesoc npo-
rpammeoro cecnedenus (kax, Hanpw-
MEp, B CnyMae € MHKCONPOUECCOoposd
Z80, KOTOpbiA COBMECTUM C MUKPO-
npoueccopom 8080 Ha yposHe ofvexT-
HbIX KOA0B) HEBO3IMOXEH.

Ta6awua 17
KHUKpo-JBH
x8 x9 XA x8 xC xD xE xF
IRC IRC [NC INC INC IKC INC INC Ox
RO R1 R2 R3 R& RS R R7
pEC DEC DEC DEC DEC DEC DEC DEC 1x
RO R R2 R3 R& RS Ré& R7
ADD ADD ADD ADD ADD ADD ADD ADD 2x
A RO AR A,R2 A,R3 ARG AR5 A,RE AR/
ADDC AODC ADDC ADDC ADDC ADDC ADDC ADDC Ix
A RO ARY A,R2 A R3 A,RL AR5 A, Ré A R7
ORL ORL CRL CRL ORL CRL ORL ORL Lx
a,RO AR A,R2 A,R3 ARG A,RS A,RE A,R7
ANL AKL ANL ANL ARL ANL ANL ANL Sx
A,RO A RY A,R2 AR3 ARG A,RS ARE AR7
XRL XRL XRL XRL XRL XRL XRL XRL bx
A,RO A,RY A,R2 A,R3 A,RL A,RS AR A,R7
MOV MOV MOV MOV MOV HOV HOV MOV 7x
RO, #d R1,#d RZ,Hd R3,4d R4, Hd RS, H4d Ré, #d R7,#d
MOV MOV MOV MOV OV HOV HOV ROV Rx
od, RO ad,R1 sd,R2 ad,R3 ad, R4 ad,RS od,R6 od,R7
supd suaB suBe suas Suga SUBB sueB suss 9%
A RO AR A R2 A,R3 A R4 A,RS ARb A R7
——— ._..._|
HOV MOV MOV MOV HOV HOV MOV MOV Ax
RO, 0d R1,0d R2, 0d R3,ad R4, od RS, ad Ré, ad R7,0d
CIKE CJNE CJNE CJHE CJNE CJINE CJNE CJRE Bx
RO, ¥d,rel R1,#d, rel R2,Md,rel R3,8d,rel R&,%d,rel R5,#d,ret R6,#d,rol R7,8d,rel
XCH XCH XCH XCH XCH XCH XCH XCH Cx
A,R0 A,R) A,R2 AR ARG A,RS AR &,R7
DINZ DJoNZ DJNZ DJH2 DJNZ DJINZ DJN2 DJNZ Ox
RO, rel RY,rel R2,rel R3,rel R&,ret RS, rel RS, rel R7,rel
HOV MOV MOV HOV MOY MoV MOV HOV Ex
A,RO A,R1 AR2 A,R3 ARG A,RS A,RS A,R7
MOV MOy MOV ROV Nov MOV KOV BOV Fx
RO,A R1,A R2,A R3,A RG,A RS,A R6,A R7,A
xB x9 v AA x8 xC xD xE xF

HA KHWXHOM NOJIKE

ATAEB 4. W.,
BOJIOTHUKOB B. A.

DYHKLUNOHAJTIbHBIE
y3/bl
YCUIMITENEN
Hi-Fi

3JTa KHMra paccymraua
Ha NOArOTOBNEHHLIX pa-
avonioburensin. B wen
npueoautcs  Gonee 50
NPAKTUHECKUX CXCM (PyHK-
UWMOHANbHBLIX Y3NOoB (KOP-
PEKTOPLI, GUNLTPLI, YCUNK-
TeNu MOLWHOCTM M T.n.)
ycunurenen Hi-Fi, suinos-
HEHHbIX HAa COBPEMEHHOW
anemenTHow Base, acku3bl
neyYaTHbIX NNAT 1 onucaHne
OCOBEHHOCTEN NPUHLMNK-
anbHbIX CXeM.

ABTOpbI paccmarpuealoT
nokasarvenu kayecrsa or-
AEeNbHbIX Y3108, A3I0T PEKO-
MEHaauMu No paumoHanb-
HOMY CO30aHWNIO yCcunure-
newn 3BYKOBOM YaCTOTL!.

B kHUre cucremaTuanpo-
BaHb! Hanbonee yaayHbie
TEXHUYECKUE PELLEHUR, UC-
NONL3YeMbIE NPW KOHKCT-
PYMpPOBaHUKM y3noB ycunu-
TONEH 3RYKOROW “ACTOThI,
onyGnNUKoOBaHHLIB B OTEYe-
CTBEHHOW nuTepartype v 3a-
pybexHsIX XypHanax.

HacToswan Kwura oT-
KpbiBaeTt cepunito «Hi-Fir, KO-
TOpas, NO MHEHWI0 aBTo-
POB, OKaxXer Cyuwecraen-
HYIO nomolb paauoniobn-
TeNAaM 8 OCBOBHUW COBpPe-
MEHHOW TeXHWKY 3BYKOBOC-
npovasenerus.

B 3aknioveHue asTopbl
KHUru Nat0T HEKOTOPLIS pe-
KOMeHaauuu no Bbibopy
NACCUBHbLIX 3NEMEHTOB ANA
DYHKLNOHAAbHbIX anos
Y34 u -npueoasT obwwup-
HblA CNUCOK NIUTEPaTYpPb!.

Mockea, Waparenbcrao
M3U, TOO «MNoaurus», 1694

PAIMO N22, 19951, @3




COBETbI NOKYMATEJIAM

HA KHUWXXHOR NONKE

rAJIKUH B. W.,
BYJILINEB A. /1.
JISIMUH 11. M.

nonyrnrPOBOL4HUKOBbLIE
NPUBOPHI. CNIPABOYHUK

B kHure npMBOARTCH OaKHbLIe O ra-
Gapurax, anexTpuYecKux napameTpax,
pexumax aKcnayaraumm ¥ OCHOBHOM
OYHKUMOHANBEHOM Ha3HavYenny Beinpsa-
MUTBNbHbLIX NONYNPOBOAHNKOBLIX W10-
nos, ctonbos, 6nokoe, AnoaHbLIX cbo-
pOK 1 Marpuu, cTabunuTpPoHoB 1 cTa-
6UCTOPOB, TUPUCTOPOB, BapPUKanoe,
TYHHEeNbHbIX AVCA0B, NpeaHasHayex-
HbIX AN8 UCNONBL30BaKUA B paguoan-
napartype WupOoKOro NPUMBHEHS,

ABTOpPBL! OTMEHAIOT 8 NPEAUCNOBUU,
470 ClpaBoYHMK He 3ameHaer oduuv-
anbHbIX AOKYMEHTOB, HO npepocras-
NAET NONL3OBATENAM BO3MOXHOCTb
noapoBHO 03HaKOMUTBCH € DONBLLIOH
rPYNNoM ANCKPETHLIX NONYNPOBOAHN-
x08biX NpuboPOB U TeM CambiM OCy-
(LECTBUATL NPABUNLHBIA BLIGOP HYXHO-
ro anemMeHTa.

B kHure npuBOAUTCR nepe'eHs 3a-
pYGEXHbIX AUON0B U UX OTEHECTBEOH-
HbIX @HANOroB, KOTOPLIW MOXET ObiTh
none3eH NpY PeMOXTe papuoannapa-
Typbl. B cnpasoyHuKe HeT CBeAeHun o
npubopax CBY auanaaona. Oxu Oyayr
AaHbl B CneaylouieM nagasmu,

B Onuxaiilige BpemMs u3paTenscTeo
NNaRUPYeT BbINYCK CnpasoYHvKa, KOTO-
peiii Byner BknioyaTs B Cebn NnoapobHLIE
A8HHbIE O BUNONSPHBIX TPAH3UCTOPAX.

CnpaBo4rUK npegHasHa4yeH Ang
CNeuuanucToR, 3aHUMAIOLLUXCH Pa3-
paGOTKOW, IKCNAyaTAUUBI U PEMOH-
TOM Panvo3NeKTPOHHOM annaparyps!,
CTYQGHTOBR BbICWUX U cpenHux y4eb-
HblX 3aBefeHuidl COOTBETCTBYIOWEro
npodUnR ¥ paavonioCutenei.

r. MuHck, naparenscrao
" «Benapycb», 1894

24 pPAQVO Ns2, 1995,

MAJIOTABAPUTHbBIE

LINDPPOBbBIE

MYJIbTUMETPbI

COCTOSIHUE U NEPCIEKTUBbLI PASBUTUSA

A. AQOHCKUHA, r. Mocksa

Yurarenm HeoaHoKPAaTHO BCTPEYanuCh C PEKIamMon manorabapuTHbix
LUnhpoBhLIX MynbTmeTpos. Obnagas pasHooOpPa3HbIMY QYHKUMOHANL-
HbIMU BOSMOXHOCTSIMI 1 XOPOLUMM AN3aRHOM, NPnbopL! NONL3YI0TCS
OONLLLIOK NONYAAPHOCTLIO Y NPOpEccronanos u mobureneu. B nylnu-
Kyemou cTathbe npeheTasneHa QOCTaTtouHo NonHas nHhpopmauus o na-
pPamMeTpax vi KOHCTPYKUMSIX LNOPOBLIX MyNLTUMETPOsB obLero Ha3na-
YOMUIST, UMECIOUIIX «KEPIMEMHBICN PASMEPLI 1 maccy A0 350 r, a rakxe
OTMEUYCHBLI OCOBEHHOCTI UX NPUMEHEHNSI.

Mpw cywecTayowem pazsoocbpasmm eoi-
NYCKa@MLIX CTPENONHEIX U3MepuTeNbHbIX
NPUGOPOB CNeAYET 3aMETUTh, YTO yxe Cnu-
xavnwee Oyayuiee 3a UMPPOBLIMUA MYNIbTH-
METPaMU.

B nawwen CTpane NOABNEHUI0 Takux Npwu-
Gopos NpeawecTsoBan0 OCBOEHUe NPOK3-
BoacTea mMukpocxemst KP572MB2 ¢ pe-
wudpaTtopom ANA CBETOAMOAHON0 MHAVKE -
TOpPa, a 3atemM u KP572MNB5 — ang xugxo-
KPUCTaNNUYeCcKoro wHaukartopa. Ha 6ase
aTux UMC nosBunmCe MynsTumerpb! B7-41,
UP-04, «3nekrpoxuka MML-001» —
«3nekTpoHuka MML-003», MMN-1, «Mac-
Tep-5», «3aukc 2002», KM-E100, a takxe
E«fc;ogfxo paspaborok paguonioburenem

3a pybexom co3narume u cepuitHbiv Bbi-
NycK Takux NpuBOPOB Ha4YaNUCL 3HaYUTENb-
HO paHblie. Cywecrayer MHOXECTBO u3-
BECTHLIX Y MaNoU3BECTHLIX PupM, NPous-
a0A8LWMX NprBOoPLI 3TON rpynnkl. B HACTOR-
Liee Bpems B NROAAXE HaLle APYriX BCTpe-
4AITCA MyNbTUMETPL! GupMbl MASTECH,
OTAVMAIOWVECH HEBLICOKOM LUEHON 1 XOpOo-
WUM AU3aHOM.

CroumocTb npubopos 3aMeTHO 3aBUCUT
o7 6a30BOV TOYHOCTU U3MepeHUR, QYHK-
LMOHANbHBIX BO3MOXHOCTEN n yaobcTsa
axcnayarauun, B 3TOM OTHOWEHUM npubo-
pui dupm TES, SOAR, PANTEC umetor Han-
Nyylwiee COOTHOLWEHVE LBHA/TOMHOCTb, a
nanenva dupm Tektronix, Rohde & Schwarz
OTHOCATCA K Haubonee NoROruMm.

TexHu4ecxue xapakTepucTuku npubopos
M WX CEepBUCHLIE CBOMCTBA NPUBEAEHL! B
Tabnuue.

TOYHOCTE UMPPOBBIX MYNbTUMETPOB
NOCTATOMHO BbICOKA — K&K npasvno, OC-
HOBHaR NOrpewHoCcTs NPY U3MEPEHUYU No-
CTOAHHOIO HaNPRXEHWA, TOKa U CONPOTUB-
neHns cocraensiet £0,5...1% oT Makcu-
MantHOro 3HaYeHuA Wxanel (NpUBeNeHHaR
norpewHocTs). MaMepenne Xe nepemeH-
HOIo HaNPAXEHUSA K TOKA UMEBT HECKONbKO
Sonblwyo norpewHocTs (£1.,.3 %).

Bonee pnewestie MynbTUMETPL!, HANPU-
mMep, «Macrep-5» npovdsoactea BENBAP
(r.MunHck), umeloTr 06a30BYKD TOYHOCTb
+1,5%, UMNOPTHLIE CTOMMOCTLIO OT 20
ponn. dupmer MASTECH umeroT 6a3osyio
TOoMHOCTL £0,8%. Hanbonee noporon, oxo-
no 300 ponn., DM 253 (Tektronix) vmeer
Gasoeyw TouHocTe *0,1 % | OcHosHan
Macca npubopoB ¢ 6a30BOK TOHHOCTHIO

+0,5% npeacrasneHa OTeYeCTBEHHLIMU
Mogensmu «3nexTporuuka MMLU=, «3nuxc
2002» ¢ mogudukauraMu 1 UMNOPTHBIMU
mopensmMu PAN 2030, PAN 20835, PAN
6000, SOAR 2630.

YacroTHblA Auana3oH NpPu MamMepeHuv
NEPEMEHHbLIX HANPAXEHUA Y UMNOPTHRIX
MyNsTUMEpOoB o4eHb y30K, 0T 40 ao 450 Ny,
yHoraa Ao 1 k'u. Y HexOTOpPLIX OTe4eCTBEH-
HblX NpuBopos 3TOT napamerp ayywe, Ha-
npumMep, ana mMopenu «3aukc 2015» no-
rpouiHocTe £1,5% Hopmupyetca no S ki'y,
£ns B7-41 norpewHOCTY OTNMHAIOTCA B
AUanas3oHe YacToT U cocTaBnAT 2% ans
vyacror 20...40 Ny, +0,8% & nonoce 40
ry...5 x'y, *1,5% pna vacror S...40 kly v
+4% pns wacror ao 100 kI'y oT MakcuMank-
HOrO NOKa3aHWR lWxanbl. YKasaHHas Tou-
HOCTb U3MepeHunh obecnevnsaeTcs 8 BeCb-
Ma Y3aKOM TEMNEPATYPHOM AnanasoHe pa-
Gotbl Npubopos. Y HEKOTOPBLIX MOAENEN OH
scero 25 £5°C, Ho 60nbWKNKCTBO NOAOOHLIX
npubopoe paboraeT 8 npeaenax 10...35'C
C AONONHUTENbLHOM NOrpPEeLUHOCTLIO Ha Kpa-
fAX AnanaloHa 4o NONOBUHBI OCHOBHOW.

Bxoanoe conportuanenue npubopos on-
penenaeTca ero anemMeHTHon Gazon. Ha-
npMMep, OTE4EeCTBEHHbIN MyRbTUMETR LIP-
04 1a npenene 200 mMB umeer conNpoTUB-
nexve 560 kOm, y BCeX ApYrux OTeHeCT-
BEHHLIX NpubGopax oHO He mexee 1 MOM
(«Macrep-5», B7-41) u 10 MOM Ha oOT-
AencHbix Anana3oxax ans B7-41. o4ty
BCE UMNOPTHLIE NPNOOPLI UMEIKDT 3TOT Na-
pamMertp He xyxe 10 MOm, a nuaepbl 3pecs
PAN 6000 1 PAN 2045 (PANTECH), nmero-
wwe conpotusnenne 100 MOm Ha npege-
ne 320 mB.

MHoOrve MyneTMETRBl 3TOWN FpPynnbl
MMEIOT QONONKUTENBHBIE PEeXUMbI U QYHK-
UMK: U3MEPEHne eMKOCTH, 4acToTh!, Npo-
BEPKE NONYNPOBOLHUKOBEIX npubopos B
CNeuuanbHoM paxume, U3MepeHne Co-
NPOTUBNEHURA NPYU NOHMXEHHOM HanpPaxXe-
Huu (He Gonee 450 MB), usamepeHus Tem-
NepaTypbl, NPUYEM B HEKOTOPLIX MOAGNRX
cpa3y B OByX LWKanax, NPOGHUK noruue-
CKUX YPOBHEN, PEXUM yABpXaHuil noKala-
HUWA, PEXUM OTHOCUTENbHbLIX U3MEPEBHUIA,
pexuM asromaruyeckoro swibopa anana-
30HA N3MEPEHUA.

B pane mopenei coxpaHeH TPaauuMoH-
Kbl 06LWKIA NnepexnioyaTens pexuma pabo-
Tol B UEHTPE NUUEeBON naxenu (kpome M- 1
u «3nexTpoHuka MMLI»), HO BBEAGHLI KHON-



COBETbI! NMOKYNATENAM

KV ONs QOMNONHUTENbHBIX QYHKUMA, U YEeM
Gonblue pyHKuMiA 1 KHONOK NPUBOP UMeer,
TeM OH AoPOoXe. B MNOPTHLIX MHOrOQYHK-
LUMOHANbHBLIX MYNbTUMETPAX UCNONLIYETCH,
B OCHOBHOM, KNaBuWIHOE ynpasNeHwe, B
HEKOTOPLIX MOAENRX KONWMYECTBO KnaBwull
aoxoavT no 8.

Knasuuiu ynpasnekvs npubopom cnyxar
ona exibopa poaa ToKa, NOCTORKHONG Mnn
nepemennoro (DC/AC), yaepxanua noka-
3anmn (HOLD, DH, Data Hold) — Haxaruem
KHOMNKKA MOXHO 3a¢dUKCUpPOoBaTh NOKalaHwA
UHAMKATOPA U OTKNOYMTL Npubop oT name-
pRemoro obvexra.

Pexwvum oTHoCUTENbHLIX ameperun (REL,
0ADJ) obecneymBaeTr anTOMaTUYECKOE Bhbi-
YMTEHUE U3 NoCNeaYWNX N3MEPBHUN 3Ha-
YEHUA 3A¢PVKCUPOBAHHOMD U3MEPEHUA, YTO
HeoOXOAMIMO NPK OTOpakosxe paawoane-
MEHTOB NO 33A3HKOMY 3HAYEHUKD, UCKNKDME-
HUIO BAUSIHUA NPOBOAOB NPW U3MEPeHWH
Mankix CoONpoTUBNERUA U T.N. Pexum name-
PEeHVA CONPOTUBNEHUS NOHUXEHHbLIM Ha-
npaxeHunem (LP Om, Lo Om) nossonser
NPOBOAUTL N3MEPEHUA CONPOTUBNEHUN He-
nocpeacTsexrHo 8 nnate 0e3 BAMAHKA P-n
NepexcaoB nonynpoBoaHRuKoabix npubo-
POB, HO B 3TOM PEXVME BPEMA YCTaHOBNE-
HWA NOKa3aHWii HBCKONLKO Bonble.

Pexvm namepenmn MDH, MAX obecne-
YUMBAET UHOVKAUUIO NWLLbL MAKCUMAaNbHbLIX
3HAYEHWIA NPY N3MEPEHUN TOKa, HaNpaXe-
HUR, YacToTel. KHonka anana3ora {(RANGE)
cnyxut ana spibopa npegena uaMepeHns B
PYYHOM PEXUME UNK Nepexof K aBToMaru-
4BCKOMY pexumy. HacTo B npubopax nme-
eTCHA OTAeNbHAR KHONKA BKAKMEHWA NuTa-
HUR (On/Off), NnoyTU BCE UMNOPTHBLIE NPU-
6optl, Kpome Hanbonee aeluesbix, 06naaa-
10T BO3MOXHOCTbIO aBTOMATUMECKOro Bbi-
KNIOHEHWUA NOCNE OKOHYEHUA U3MEPEHUI —
OT HECKONbKUX MuHYT (Mopens SOAR
30608B) ao vaca (PAN 6000).

Ceitvac yxe HaMeTuaAUChL ONPEAENBHHbIE
TeHQeHUMn B oToOpaxenvn wHpopMauum
Ha wuHaukatope npubopa. Hekotopuie
MyNnbTUMETpL!, Kanpumep, B7-41, LIP-04,
MB3308 {MASTECH), DI 253 {Tekironix),
orobpaxaloT ToNbKo uvdpbl U aeumMmans-
HYIO TOuKy. Bonee poporue mopenu PAN
2030 (puc.1), PAN 2035 (pwnc.2) noa cum-
80NOM ALUMMANBHOW TOYKW YKA3biBAKOT
MaKCUManbHOe 3Ha4YeHue auanasona — 2,
20, 200. B Gonee coseplueHKbIX MOABNSAX,
HanpuMep, B OTEYECTBEHHbIX «3NUKC
2002», «3nuke 2012» M MMNOPTHBIX

TPEoPORIE NI EHKR HOUBDATMMK IO TP
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SOAR 2630 (puc.3), PAN 3060B, umeoTca
uHAMKauun BbiOpanHoro pexuma (V, A ¢
AP.) ¥ CKUMBONLL KPAaTHBIX NPUCTABOK eau-
HUU n3Mepenus (K, m, M). B mynbTrmMeTpax
SOAR 2630, PAN 6000 (puc. 4) nicnons3yiot
UHAMKATOPL! Ha 3§ pa3psna ¢ MakcumManb-
HEIM AeLMManbrbiM 3HaYeHnem 3199,
OTpenbHO MOXHO BhIAENATE MHAKKATORSI
CO cneuuansHown rpaduyeckon tuxkanown,
oTobpaxawuwen amHamMuky M3MepsemMon
genvuune., OTevscraeliniX MOfeneh ¢ Ta-
KOW WKanow Noka HeT, a U3 UMNOPTHbIX —
aro mogenn PAN 2045 (puc. 5), SOAR
30608, TES 2600, UDL35 (Rohde &
Schwarz) ¢ nuneHon wxanon nog undpo-
BbiM UKAKKaTopomM. Cameie nocneaHue mo-
neny DM 251, DM 252, DM 254 (Tektronix)
UMEIOT rpacu4eckyto Wwkany B Buae Qyrv
OKPYXHOCTH, Kak B CTPENOYHBbIX Npnbopax. -

BO3MOXHOCTb BBTOMATUHBCKOro Butbopa
Npenenos u3Meperva ¢ uenoio 6onee Te4-
HOro ovofpaxexus 3Ha4YeHUA U3MEPRBMOW
BENUYUHBI — OAHO U3 [OCTOUHCTB UUdPOo-
BbIX MynbTUMETPOB. HO B 3TOM Cnyvae ang
NOCTUXEHVA YCTOWYMBOrO nOKasaHuwA 13-
meperun NPUBopy HBOEX0AMMO HEKOTOPOS
BPEMR, YTO Bbi3biBAET 33AEPXKY CHMTLIBA-
HUA peaynbtata. B HOBbIX paapaborkax
ChegyeTr O0OXuaars BBEOEHWMA BXOAHOMD
SOKCHHOTO» AMCKPWMMKHATOPa, ofecneuw-
galowero onpepenesue HeobxoauMoroe
AWanasoHa v3MepeHuin ¢ onepexeHuem
npouecca yCrasKoeneHWa NOKasaHuy pe-
3yNbTaTOB UaMepeHun. B Hacronwiee Bpe-
MS Takon Y3en 8 npubopax aTou rpynnet He
VCNONb3YETCR M3-32 vX CYWECTBEHHOIo
YyAOPOXaHUA U YBeNu4eHuA Mmaccorabapur-
HbiX XapaKTepUCTUK.

PAOMO N2, 10957, 2D



COBETbI MOKYMNATENHM

Mg AC Mov
5 oy

3ByKOBas cUrHanuaauvs crana yxe obn-
3aTenbHbIM aTPUOYTOM KAPMaHHOTO MyAb-
TUMepa — OG0NbWUHCTBO MOAeNen Kopor-
KUM TOHAMbHBIM CUFHANOM MHAVUMPYET
CBOE BKNIOYEHWE, NepenonHeHue npu ua-
MEPEHUAX, Manuie 3Hauenun (Mexee 100,
10 OM) npu nameperHnn CONPOTUBNEHNIA
UN¥ NPoBepKe Ano[os. A OTHOCUTENBHO
Heaoporoi mynsTuMeTp PAN 2630 curna-
NU3VPYET O HECOOTRETCTBMU PEXUMa pa-
6oThl: NPY YCTAKOBKE NPOBOACB B rHe3ga
ONR U3MEPEHUR TOKA NPY UHBIX NONOXKEHN-
axX nNepexnyarens pexuwma pabors! pasna-
cvcs 38yk. B GonbwuncTee nprubopos pe-
XXMM 3BYKOBOW CUrHanu3auuy OTKIouae-
MbliA, UHAYE MOryT BO3HUKHYTb CNOXHOCTH
npu patoTe HeckoNbkux NPUBOPO. B 0aHOM
NOMELLIERHN.

Mogenn MynbTMeTPO8 Pas3nu4aloTcs No
ANanasoHy N3MEPEHUR EMKOCTUN KOHREHCa-
Topos: «3nukc 2012» — 0,1 nd...2 mkd,
SOAR 2630 — 1000 n®...200 mMx®d, a y
MB90F — 1 n®...20 mkP. Pexum uamepe-
HUR WHAYKTUBHOCTH B npubopax [aHHON
rpynnsi BCTPEYAETCA A0CTATONHO PEAKO, U3
OTEHECTBEHKbIX €0 UMEIOT TOMbKD «InuKe
3002» (puc.6), «3nukc 3005», a ua nmnopt-
HblX — nuwb Moaenu TES 2360, TES 2712
cToumocThio okono 100 ponn.

Anana3oH uaMepnemMuix CONPOTURNEHWUIA
Takxe A0CTaToNHO pa3Hoobpa3seH — or 1
Om po 2 unu 20 MOm y GonbluMHCTRA OTE-
YecTaeHHbix NPuUbOpPoB, KPOME MOaenel
«INNKC», ¥ KOTOPLIX HAUMEHLLUEE wname-
paemoe anauerue 0,01 Oma! UmMnopTtHbie
npubopb! UMEKT npeaen uamepenns or 0, 1
Owma po 20 unu 40 MOm, a mopenu 890B u
890F (MASTECH) po.200 MOm! Bce 3t
npubopb! n06aBNAIOT K NAMEPREMOMY CO-
NPOTHBNEHUIO CONPOTUBNEHUE COBAMHU-
TenbHbIX NPOBOAOB, HO B GONLLIMHCTEE UM-
nopTHeiX npubopos, kpome MB30, TES
2206, TES 2208, TES 2220 ¢upm MAS-
TECH u TES, ectb PyHKUMA OTHOCUTEALHBLIX
U3MEPeHUn, YCTPAHAKLLAR YKa3aHHbIA He-
DOCTATOK.

Bce uMnopTHeie NPubops!, a Takxe ore-
yecTeeHHbie «3nukc 3005», B7-41 umeor
BO3MOXHOCTbL NPOBERKU NONYNPOBOAHWKO-
BbIX NPUOOPOB — pPEeXuUM KOHTPONH napne-
HUA HaNPAXeHUA Ha P-N NePexoae npu 3a-
AAHHOM ToKe. OAHOBPBMEHHO 3TOT PEXUM
yAOOGHO MCNOALIOHEATL HA NPAKTUKE U ANA
3BYKOBOW NPO3BOHKW NPOBOAOE ¥ Kabenen.

26 PAOvO Ne2, 1995r.

Pexum naMepeHua HacTtoTe! B UMNOPT-
HbIX NPUOOPax UMEETCs, Kak npasuno, B
Gonee poporux mopensx — PAN 6000,
DM253, TES 2208, TES 2330, TES 2730,
npuyeMm B GONLLIMKCTBE BEPxXHUiA npegen
namepenun paseH 200 — 500 My npu pas-
peLwawen cnocobHOCTU | My ¥ TOYHOCTH
£1%, nuwe y PAN 6000 paspewarowasn
cnocoGHocTtb 0,1 My npy TovHOCTY £0,15%.
Y Bcex npubopos B 3TOM PEXMME PYy4HON
BbIOOP Aviana3oHa. U3 oTe4eCcTBeRHbIX NPy-
60opos ToNbKo «3nukc 4001» umeer pexmm
U3MEPEHUa 4aCTOThl C aBTOMATUYECKON YC-
TAHOBKOWM Npeaena ninvepeHin 8 Ananaso-
He yacroT 1 INy...10 My, ¢ nomowwio Ao-
NONHUTENBHOW NPUCTaBKW AWMana3oH pac-
wupsercs no 100 MMy, imeetcr BO3MOX-
HOCTb UCNONL30BATL BHYTPEHHWIA reHepa-
TOP MYyNbTUMETPOB ANR HACTPOWMKW 3BYKO-
BLIX TPAKTOB annaparypb!, UMNOPTHLIE Xe
npubopsl Takon GyHkuuen He obnanaior.

HamepeHue TemMnepartypbl, Kak Aonon-
HUTENbHAR (YyHKUMS, BCTPEYaeTcs Noxa
TONLKO B MMNOPTHLIX Npubopax ¢ aaryu-
KaMu nonynpoBOAHMKOBOre u Bumertan-
nuyeckoro Tunos. C TepMoanoAHbLIM BaT-
YUKOM U3MepeHne Temneparypb obecne-
YupaeTcn B guanaloxe -50...+150°C (TES
2330, TES 2360), a ¢ bumeTannvyeckum
(repmonapoir) 8 ananaaoxe -50...+800°C
(PAN 2045).

Uamepenns koadduumeHTa nepepayu
Toka (B.;) TPAH3UCTOPOR B AUaNa30He 3Ha-
yennt 0...1000 obecneyusardT Moaenn
PAN 2035 TES 2206, M830, M838 (nge no-
cneanue ¢upmbl Mastech). UHTepecHo
pacwmpeHa ata GyHKUMs B MOABNY «3NUKC
3005», 8 KOTOPOW MOXHO YCTAHOBUTL CPA3y
ABa TPAH3UCTOPa Pa3Hoh NPOBOAUMOCTY Y
nopobpate NO KO3ddUUVEHTY nepepasmv
KOMNAEMEHTAPHYIO NaPy TRaK3UCTOPOB..

Noruyqeckuin NPoGHKUK 8 Npubopax (Ha-
npumep, PAN 2045) npepHasHadeH Ans
koHtpons TT/1 yposwen (0,805 B u
2,8+0,8 B).

Pasaxoobpa3no u 3awwtHoe 0dopmMne-
Hue — Ranpumep, mynoTumeTpol SOAR
2630 (pwnc.3), Tektronix DM255 — DM257
MMEIOT MAMKIIA PE3UHOBLI KOXYX C rHe3aa-
MU N9 KPENNBHUA N3MEPUTENbHLIX NPOBO-
[0B nNpu nepeHocke npubopa U OTKMAHON
NOACTABKOW Ha ThiflbHOU CTOPOHE ANA Ha-
KNOHHOro paamelueHns npubopa Ha crone.
A muHnartiopras mogens 30608 odopmne-

Ha B BUAE 3anuCHON KHUXKK, YTC Aenaert ee
yA0OHOM B NONEBLIX YCNOBUSAX,

Heckonbko cnog ob akceccyapax y vm-
NOPTHBIX NPMBOPOB. MHOrMEe MOAEN UMEIOT
LONONHUTENbLHBIN KOXaHbIA KOXyX. Bunku
NPOBOAOB UMNOPTHLIX NPUOOPOB BLINONHEHDI
METOAOM UENbHOro AuTes, PasHoobpastbie
3axvmMbl cGecneymsalor ynobeTso v Gesonac-
HOCTb NPOBEAEHWN M3MEPEeHUA, HO BCE 3Y0
OTHOCUTENBHO AOROrc — yAOOHLIC ABYYCHIE
Wynbl WM KPACOYHO OPOPMIBHHEIN 3XKVIM-
KPOKOAMN CTOAT CQOTBETCTBEHHO 5 1 1 nonn.

B 3aknwovenne — o suiGope npubopa.
MHeHUE O HM3KOM Ka4ecTBe MyNbT/METPOB
nponaesoacTsa MNOHKOHra v TansBana npax-
TUKOW He noaTeepxpaerca. CpasHenwe
LEeH U HAAEXHOCTM NOKa3bIBAET, YTO €BpO-
nenckue U amepukatckve npubopsl BABOE
LOPOXe NPU TeX Xe OCHOBHbIX Xapaxkrepu-
CTUKaxX NO TOYHOCTK K HanexHocTn. OaHa-
KO, ecnn Gonee CywecTBeHHbl TOHHOCTb ¥
YacTOTHbIE cBOWcTRa npubopa, oreuecT-
BEHHBLIE MYALTUMETPL! NPWU PasHbIX LEeHax
UMEIOT 3HAYUTENLHOE NPEeUMYLLIECTBO, a UX
OYHKUMOHANbHLIe BO3MOXHOCTH U yaobcer-
BO 3KCNAyaTaumMn cpasHUMB!.

MNpuobperaa npubop, 0COBEHHO BHUMA-
TENLHO OTHECUTECH K HANMUNUIO rapaHTui-
HbIX 06R3aTENLCTR — U3MEPUTENbHbIV NPW-
60p, Kak u3genve aneKTPOHHON TEXHUKK, B
HayanbHLI NEPUOA 3KCNAyataumu umeer
NOBLILLEHHYID BEPOATHOCTL OTKaza. [pu
suibope UMNOpPTHeIX npubGopos obparuTe
BHUMaHue Ka nacnopr. Ecnu OH Nepesepen
Ha PYCCKuin A3biK, TO NPUOOP MOXHO Npu-
ofperarb, B 3TOM Cny4ae HasepHsKa ecTb
rapaiTuinHoe ofcnyxvueaHue u npoaasey,
— HE ChnyyamHblii nepekynuwuk. Kcratu, 8
MockBe UMEBTCA HEe TaK YX MHOro Gpupm,
cneuvanuanpyrlwmxcs Ha paapaborke,
NPOM3BOACTBE W peanu3auun, 8 TOM YMcne
UMNOPTHLIX, KOHTPONBHO-U3MEPUTENBHLIX
NpubOPOB ¥ anhaparyput, OAHa U3 HUX —
AO «3nuker (Ten. 344-84-76).
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bopwuc CTEINNAHOB, RU3AX

[lockoneky MoOUTENLCKAs PALANOCBSI3L HA KOPOTKUX BOJIHAX HOCHT Me-
XKAYHAPOLAHBIA XapakTep, TO BO3HUKAET €CTECTBEHHbIVI BOMNPOC — HA
Kakom xe s3bike oHa Beaercs. QcoleHHO, ecnu peys nileT O Pagmnocss-
3u Tenerpaom — Beap B andasurax PasHbix A3bIKOB TaK MHOIO PA3n-
yuii (He rosops yxe o0 Mepommpax un 1.n.). O6 atom v noviger pasro-

BOp B 3TOV CTaThe.

A3bIK NMOBUTE/TBCKON
PAAUOCBS3N

B Mupe naBHO YyCTaHOBUNCCH TaK, YTO Haw-
Oonee NONYNAPHBLIM A3LIKOM MEXIYHapPOA-
HOro obLwenus cTan anrnumnckuin. OH xe Hau-
Gonee 4acTo MCNONL3YETCA M NPK NpoBeae-
Hum NIOOGUTENLCKUX paauocensen Tenedo-
HOM MEXAY KOpPOTKOBOAHOBUKAMK. W echwn
paauonioburens xo4eT akTusHo paborat 8
agupe TenedoHoM, TO €MY HaO0 HY XOTb Ha
KaKoMm-TO HavanbHOM YpOBHE 3HaTh aHrnum-
CKuWi1. 310, KOHEYHO, HE 3aKOH, a NPOCTO TRe-
GoBaHWe NPAKTUKYN NIOGUTENLCKOM CBA3K,

B ofweM cnywae KoppecrnoHaeHTe! (Tax
NPUHRTO Ha3blBaTh YCTAHOBUBLIMX CBR3bL
KOPOTKOBONHOBUKCB) MOryT obluarecsi Ha
moBboM A3bike, xOoTopoi Oun 00a 3HatoT.
MoaroMy pocceuicknit paguonobutTens Mo-
XBT NOroBOpPUTL CO CBOUM, Ckaxem, Ppak-
UY3CKUM KONNEroN U HA aHrNUIACKOM, ¥ Ha
(hbpanuy3ckoM, ¥ Ha pycckom, Mnn paxe,
HanpuMep, Ha 3CNEPaHTO — UCKYCCTBEHHOM
A3bIKe MEXHaUWOHANLHOTO O6LEHUA, KOTO-
P, Npasaa, oCoGEHHOro PacnpocrpaHe-
HWUA B MUPE HE NoAysun. HO cpean KOPOTKO-
BONHOBUKOB €CTb He oueHb Gonbluas rpynna
3HTY3MAaCTO8, NPEANOHUTAIOWMX NPOBOAUTL
QSO “MeHHO Ha 3TOM fidbiKe.

Q-KOA

«Kcrati, a 410 Takoe QSO ?7» — cnpocu-
Te Bbl. BOT 3€Ch Mbl NOAQLINY BONQTHY K
«TapabapCKoMy» £3blKy AOOUTENLCKON
cena3u. flaxe npwn pabore TenedOHOM KO-
POTKOBOMHOBMKKW YACTO BCTABNRIOT B CBOIO
PEub HEKOTOPbLIE «CNOBEHKWU», KOTOPLIX HET
HY B OAHOM /3bIKe Mvpa. lownv oxu ot Te-
nerpadHOM pagrocsRau.

KoneuHo, npu pabote Tenerpadpom MOX-
HO pafiotarth, KaK rOBOPAT, «OTKPLITLIM TEK-
CTOM», NEepeaaBas NONHOCTLIO HA COOTBeT-
CT8yioLEeM A3bIKe BCE, 4TO Bb! CKadanu Ol
ronocom. Mopow Tak 1 noctynaior, Ho Tene-
rpag == 370 OTHOCUTE/NLHO MEeONIeHHbIN BUA
pPaauoCBA3x, 1 ANR NOBLILLEHUS CKOPOCTH
NPoBeReHUs CBA3EeN PaaucCTbl NPUAayMany
Habopb! cokpalwexuin pna Haubonee 4acTo
ynoTpetnsemesix CNOB U BhipaxXerud. Tak v
NORBUANCL PaAUOMOBUTENECKUE KOAYI.
310, KOHEYHO, BOBCE HE TE KoAk!, HTO yNoT-
pebnnioT pnR 3acekpeunsamun MHGOpMa-
Umun. 311 KOAb! NPOCTO €e NNOTHO «ynako-
BbIBAIOT~, NaBaf BO3MOXHOCTb ONbITHOMY
oneparopy NP NpUeMe B YMe ee «pacnaxo-
BbiBaTb» U NOHUMATb, KaK OCLINHYIO peus.

B nioGurensCkoi pagmocsaay ucnonbLay-
10TCA ABa paguokond. OavH 13 HUX npyen
13 npodeccronabHon CBA3N N Ha3kIBABTCA
Q-koa. Takoe Ha3BaHME OH NONYYN NOTOMY,
4YQ BCO ero COMeTaHUA HaYMHAIOTCR C ByKBbI
Q. Kcrarty, “MeHHO 13-3a Q-k0Aa HU OauH
NO3bIBHOM B MUPE He HauyuHaeTCs ¢ Oykebl Q
(4TO0bI HE BOIHUKNO CAy4aHON NYTAHWLDBI).
Coyeranvna Q-koga COCTOAT u3 Tpex Gyke u
ofo3HavatoT uenvie npeanoxenus. Ecnu ra-

KOe cOMeTaHue nepeaaeTcs CO 3HAKOM BO-
NPOCa, TO COOTBETCTBYIOWEE NPEANOXEeHWE
npeobpaayercs B BorpocuTensHoe. Bor ke-
KOTOpbIe U3 coyeTanuin Q-kopa.

QRL nfl 3aHAT» («3AHATHI N BB P)

QRM 1Y MOHA 6CTh NOMOXW»
(OT APYIruX CTAOHUWA)

QRN «Y MBHRA 6CTh NOMEXHU»
(atmacdepunia)

QRQ «Tepopasaiive GuicTpesn

QRS «Mepenavalive MOANGHHBEN
QRT «Mpexparnure nepenayys»

QS0 «Y MOMHR ecTh CBA3LC .,.»

QRU «Y MONA HHYOrO HET 4119 Bacy
QsB «Bawu cHrHansl 3aMUpBIOT
QSL «fla0 NOATEPOXABHHUO NPUOMEan
QTH ufl HAXOXYCb B .,.»

QTR «TONHO® BPOMS ,..»

Hekoropbie 3 Boipaxenunin Q-kona B
npakTvke nobuTenbCKoM pPaanocsn3n He-
MHOIO M3MEHUNM CBOM CMbICH. Tak, ynoms-
HyTOe Bbiwe coveranme QSO paavionobvre-
M OMEHB HACTO UCNONBIYIOT NPOCTO B 3HAYE-
HUM CNOBa «PaaMoCBA3bLe, Bnpoyem, na 60nb-
won 1abnuuel npodeccuoHansHoroe Q-koaa
paguonioburen Ha NPakTuke WCNONL3YIOT
COBCEM HEMHOrO, @ OCHOBOM «Tapabapckoro»
A3bika NIOUTENBCKOW PanueCBRIN ABNAETCA
CreumanbHbin NOUTENLCKUA PAAUOKOA.

NOBUTENBCKUIA PAAVOKOA

OH npeacrasnser cobov GykBeHHbIE CO-
4yeTaHue, O0PA20BAHHLIE METOOOoM Bhbikw-
AblBAHNS «nuLLHMX» BYKB U3 COOTBETCTBYIO-
LWMX QHMUIACKUX CNOB UNK LIENbIX BbIpaxe-
HuiA. Bot npumepsi: AA — Bce nocne (or

aurnuiickoro — All After); ABT — npubau- -

antensHO (ABouT); DR — uoporown (DeaR),
LTR — nucemo (LeTteR) # 7.4. B HekoTopbix
COKpaLleHnax NosBuNuChL Oykabl, KOTOPBIX
HeT 8 UCXOAHOM CNABe, HA U B 3TOM Cny4ae
«MIOXOXBCTb» Ha UCXOAHOE CMOBO WUNW Bbl-
paxeHue 6bina cobnogeHa. [1nn rex, KTo He
3HAET aHrNUICKOro \3bika WNU 3HA8T ero
cnabo, B Tabnuuy nioburensckoro paauo-
KOAa BKNIOHEHbI U OTAENbHLIE KOPOTKUE
cnosa (4To6bl BCce Guino 8 0OAHOM MecTe).
Nonnas Tabnuua niobuTenbekoro paano-
Koga copepxwut ABT (1.e. npnbnuautenaHo)
300 cokpatueHui, Ko AN NPOBEAEHUSR Ha-
yanbHeIX («TUNOBLIX») CBR3ENU Tpelbyercs,
KOHEYHO, NnoMeHsie. Mub! nprBoaumM 3aech
nuwb Haubonee yNnoTPeOUTEbHbIe M3 HUX.

ABT npubnuanrtensHo
ADR nppec

AFTER noche

AGN CHOBA

ALL BCo

ANT AHTOHHA

AT K, npH

ARE ecTs (MHOX.4YUCNO)
BD an10x0, nnoxoft
BEST HOUNYYLLIWEe

BOX aGOHBHTCKUH ALMK
CALL NO3bIBHOR, BbizoB
CFM noavaepXaeo

CHEERIO HONaKw yaoHH
CONDX ycnoaus

COPt npunAn

cQ scem, oSwull sbizoe
CUAGN A0 BCTPBYM CHOBA
cw renerpad

DE or

DIRECT HONOCPOACTBAHHO
DR Boporoi

DX RAansLHRA CBR3b

ES M

B NPEBOCXOAHO
FER Ana

FINE nNPexpacHo

FROM or

GA A[o6pbift goHs

GB AO CBUABHWUA

(¢]s] Ro6pbiit AoMbL

QE A0GpLIA BoMep
GM no6Gpoe yrpo

QoY nonysnn

HAM KOpPOTKOBONHOBHK
HVI TAMONbO

HPE HAAENKCH

HW KaK

I fl

IN 7]

INPUT NOABOAVMASN MOL{HOCTb
INFO uHbopMouua

K npruem

LAST nocaenHKuA

LOG annaparsbiii XypHon
LTR NUCLMO

LUCK ycnex

MEET BacYpeaTh

MY MOR

MNI MHOrQ, MHOrue
NAME MMA

NEW HOBBI

NICE npesocxoaHbii
NO HeT

NR Bo3ne

NW Teneps

0K BCO NPUHAN {«0-KOfn)
OLD craphtid

oM «CTAPUKP, APYXKLLG
ON HB

OP oneparop

PA YCHUTONDb MOLLHOCTH
PSE noxanyncra

R BCO NPUHAN

RCVR NPUEMHKUK

RIG annapor

RPT nosropure

RTTY Tenerann

RX NPUEMHIBK

SEND nocwinats

SIGS CUTHANDI

SKED JOroBOPEHHOCTb O CBR3N
SM HOCKONbLKO

SOLID yBOpeHHOo

SORI wank

STN CTAHLWRA

SURE yBOpEH

TKS cnacubo

TRX cnacubo

TO ANA

TOO CNNLLKOM

TONE TOH

TRCVR TpaHcHBep

TV 6rarofapio sac
™ nepeaarynK

U Bbl, BRAC

UFB NPoEBoOCX0aHO

UP aBepX

UR BOWMK

VIA yepes

vY O4EHb

WKD paBoran

WLL Syay

WX noroan

XUSE UIBUHUTO

XYL »eHa

YES A8

YL AeBywika

CoCrauneHHbii ¥3 Takmx COKPaLEeHUM
TEKCT AEUCTBUTENLHO 3Q0POBO HAMNOMMUHA-
er «tapabapCkui a3bik», HO TEM HE MeHee
NOGUTENbCKUIA paanokos NO3BONAET KO-
POTKOBONHOBUKAM PAa3HLIX CTRAH, HE 3HAL0-
WM 8HCNWACKONO A3biKa, OMEenBaThes 8
Kakux-10 o6vemax uHdopmaumen.
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«PAANO» — HAYMHAIOLLIUM

HA TPAH3UCTOPAX MIT

1O. NMPOKOILEB, r. Mocksa

[Ipohoxas remy nernonb3osaHnsa 8 MOONTENLCKNX KOHCTRYKUMSIX YC-
Tapeswmnx TPaH3NCToPoB cepui Ml (cm. nybnvkauun 8 xypHanax «Pa-
Ano» 3a 1993, 1994 rr.), npegnaraem onucaHunsi O4ePeaHLIX NPOCTLIX
KOHCTPRYKLU, paspaboTaHHbiX MOCKOBCKuM pagunomnobunrenem KOpuem

leoprinesudem pokonuesbim.

YTO XE KaCAETCst MCHONb3YCMbIX B HNX TPAH3NCTOPOB, TO OHW ECTH B
L0CTaTO4HOM KONMYECTBE B PEAAKLIANA XYPHANA WU CTOSIT MO HbIHEWHNM
BpemeHam «konenku» (He bonee 100 py6. 3a 3k3emnnap), No cpasBHe-
HII0, CKaXeM, CO CTOUMOCTBIO BXOAHOT0 buneta Ha Mutuncknii paguo-
peiiox (3000 py0. ). Aa n apyrne pagunogeranu { tpaHchopmaTopest, pe-
3UCTOPLI, KOHACHCATOPLI) MOXHO noaobpars B pepakuny. Crnpasky no

ren.: (095) 208-28-38.

«TOJIbKO MNynn
CBUCTAT NO CTENW...»

ITU CNOBA M3BECTHOW MNECHW Bpemewr Be-
nuKor OTeyeCTBEHHOW BOMHLI MOXHO NOA-
KPenutb COOTBETCTBYIOWMMI 3BYKamMu C
NOMOWBIO UMKTaTopa, COOPaHHOro NO Cxe-
Me, NpUBeAEHHOW Ha puc. 1, Ero BCTpavBea-
OT, HANPUMEP, B UrPYLIEYHbIV aBTOMAT NK-
60 BLINONHAIOT B BUAE CAMOCTORTENLHOM
KOHCTPYKLWMK B OTAENBHOM Kopnyce.

mMuTaTtop COCTOUT U3 ABYX MYNbTU-
BubparopoB v ycunurens. Mynbtusn6-
PaTop, BLINOAHEHRHLIV HA TPAH3UCTOpax
VT1, VT2, onpepenser 4acTory «npone-
Ta» nynb (okono 3 My). Korga rpaHaucTop
VT1 OTXpbIT, COEQUHERHKIN C HUM KNIOM
Ha TpaH3aucTope VTS5 3akpuiT 1 BTOPOWA
MynbTMBUGPATOP, COBpaHHbLIN Ha TpaH-
ancropax VT3, VT4, He paboTaer. B aro
spems yepea avoa VD1 v peauctops R4,
RS 3apsxaercs kosgexscarop C3 ao Ha-
NPASXEHUA UCTONHUKA NUTaHus (umeeTca
B BUAY, KOHEYHO, 4TO KHOMNKA S1 HaxaTta).

Korpa cocrosHus nepebix ABYX TpaH-
3UCTOPOB NOMEHRIOTCH, OTKPOSTCR TPaH-
auctop VT5. B peicrane BcTynut BTOpON
MyNbTMBUOPATOR, NONYHAKWNIA NUTAHNE
oT CbICTRO pa3psxarouwerocn KOHAeHca-
Topa C3. Bropown MynbTusubparop ¢op-
MUPYET KOPOTKUK curkan 34 ¢ soapac-
TaloWwen 4acToToOn. JT0T Curkan ycunu-
BAOTCH KACKanoOM Ha TpanHaucTope VTH v
BOCNPON3BOAUTCR ANHEAMWUHECKOW ronos-
kon BA1, noaxnioNeHHOV K KacKkany Yepes
cornacyiowmii tpanchopmarop T1.

BxnouvaloT umnuraTop KHonNkon S1 unu
CNYCKOBLIM KDIOYKOM [ETCKOro aeroma-
Ta-urpywky, o6opynosaHHOro ABYMS
KOHTaKTHBIMU NnacTuHaMm nnbo MuUHUa-
TIOPHBIM KHONOYHBIM BbIKNIOYATENEM.

B ycTpoicTee moryT ObiTh KCNONL30BA-
Hbl TpaHaucTopbl cepwin MN25, MN39—
MMN42 nu6o MN3I5S—MMN38 (HO B aToM Ba-
pyasdTe NpuaeTcs M3MeHUTL Ha o6paTryio
NOAAPHOCTL NOOKNIONEHNRA UCTOHHUKA NU-
TaHWR, AMOLAa W OKCWaHLIX KOHAEHCaTo-
pos). Kcrartu, 311 kOraeHcaTopsl — KS0-6,
octansHeie — KJ/IC wnn ppyrmne. Peau-
cropbl — MNT, MT nio6on MowHocTH, an-
on — [20, 4311 anbo ppyron repmanse-

PA3SPABOTAHO

B JIABOPATOPUUN XXYPHAJIA
«PAQNO»

Bolil. TpaHcgpopmMaTop — BBIXOQHOW OT
«Cenru-404» vinu gpyroro manorabapur-
HOrO TRAH3UCTOPHOro PanveNPUEMHUKA,
AVIHAMUYECKaA roNoBKa — CO 3BYKOBOW
KaTywkon conporvenerHvem 8...10 Om u
mMowmHocTeio 0,1-0,25 BT (Hanopnmep.
0,1r4-8) WcrouHuk nurtanma — Garapes
«KopyHg» , 7A-0,115 nny ManomMowHbIN
BbINPRMUTEND (ONA BapuaxTa oTaenLHOM
KOHCTPYKUMK umMutTaTopa).

feranu MOXHO CMOHTHPOBAaTL Ha Nna-
T® U3 U3ONALMUOHHOrO marepuana, pac-
NONOXWB UX B COOTBOTCTBUMU C puc. 2.
Paamepbl NnaThl U PacnNonoxeHue aera-
N U3MEBHRBTCS, KOHEYHO, 8 3aBUCUMO-
cTh ot ob6vema cBOGOAHOrO mecrta B
NMEIOLLLENCH UrPYLLKE.

DBna HopmaneHon paboTbl nmuTaropa
Heo6xonumo, B NEpPBYIO O4epenb, ycra-
HOBUTE YKA3aHHbLIA HA CXeME TOK XONNeK-

TOpPa TPaH3ucTopa yewnntena, nogobpas
TouKHee pesvcrop R12. U3aMeHuTb YacTo-
Ty NEPBOro MyNbTUBUOPATOPE MOXHO Ny~
TeM nonbopa pe3uctopos R2, R3 wnun
kocnpencaropos C1, C2.

YCUNUTEND K NNEUEPY

Bcem xopow naewep, HO NpPoOCnyn-
BaTh 3aNKUCKU MOXET NULLUb €ro Bnageney. A
eCNU XO4BTCH NPOAEMOHCTRPUPOBATE MYy-
3blKaNbHbLI® HOBUHKW, @ KACCETHOro mar-
HuTodoHa HeT? Torna cobepuTe npeana-
raembii yCunutenb (prc. 3) v «NCAKMoHA-
Te» ero k nhenepy, T. 6. npnbanabTe No-
6ot 13 ronosHbix TenedoHos paboraio-
wero nnenepa K MHAYKTUBHOMY OATHUKY,
COEAHHEHHOMY CO BXOAOM ycunurtena, U3
AVMHAMUYECKOW FONOBKA pPasfanyres
rPOMKUEe 38yKy BOCNPOK3IBOAMMON MENo-
Aav, Npasaa, asyqanmne Gyaet MOHOGOHW-
4eCKVUM, HO BneYyaTneHue OT BOCNpPOn3Bo-
AnuMbiX 3annucen span N YXYAWUTCS.

B kauecrBe UHAYKTUBHOrO paT4mKa uc-
NONb3YETCA BOCNPOUIBOARLUAN MArHAT-
Haa ronoska BS1 ot marnurodora, Cur-
Han C Hee NOKALTCA Ha BXOAHOW Kackad,
cofpaHHbIA Ha ManoWyMALLEM TRAM3U-
ctope VT1. C Buixona 3T0r0 Kackaaa cur-
Han NoCTynaeT Ha MNEepPEeMeHHsin pes3n-
CTOP perynuposkv rpoMkocTy R4, ac ero
ABUMXKE — Ha nocneayoume gsa kackana
npensapuTentHoro yCuNexus, Bblnon-
HEHHbIX Ha TparaucTopax VT2, VT3, Mo
NOCTOSIHHOMY TOKY KaCkanp! ranbBaHu4e-
CX¥ CBsidaHbl APYr C APYrom, 4To NO3BO-
nser crabunuauposark pexmnm nx pabo-
Thl HAAWNMMEM OTPULATeNbHOV 00pPaTHOM
C8A3un, nonasaemMon C aMUTTEPa TPaH3u-
ctopa VT3 nHa 6asy VT2. Ot a1oi Xe uenwn
NOCTYNAeT HanpRXeHue CMEeWeHWs Ha
Gasbl TpaH3ucropos VT4, VTS asyxtakT-
HOr0 YCVMNUTENR MOLIIHOCTN,

CurHan kHa ycwnnrtens MOWHOCTU No-
NAETCH OT NPeABapUTENLHOr0 YCUNUTENS
yepel cornacylowmnn  Tpaschopmarop
T1, a puHamuyeckan ronoska BA1 noa-

R2 l0x RJ 6,0
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«PAOUO» — HAYUHAIOLLUM
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KNIO4aeTca K yCUnuTenio MOWHOCTH ve-
pes sbixogHoM TpaHchopmartop T2, Ons
NOBLILWEHWA KaYyecTaa 3ByNaHwuAa CO BTO-
pyUuHON OOMOTKM BBIXOAHOrO TpaHchop-
maropa 4yepes uenocuky C10R14 nonaer-
CH B AMUTTEPHYIC Lenb TpaHaucTopa VT3
4aCTOTHO-3aBUCUMan OTPUUATENbHAR
ofparHan canadb.

Mpw xenaHun ycunurtens Moxer ObiTh
nononHeH perynatopom tembpa, co-
CToRWMWM U3 koHgencaropa C11 w nepe-
MeHHOro peancropa R17. Ox no3songer
«3a8anNMUBaTth» B HEKOTOPbLIX npeaenax
CUrHanbl BePXHUX 3BYKOBbIX HaCToT.

HeTpyoHO, KOHWEYHO, OCYyWecTBUTb
crepeodoHUYecKoe BOCNpoOuU3BeaeHus
CWrHanos nneviepa — NoHanobRTCA Asa
OQMHAKOBbIX YCUNUTENA, K UHAYKTUBHOMY
AATHMKY K@XAO0ro 13 KOTOPbIX NPUAETCH
nNprbnmxaTe «CEBOM» KanCroNb MOROBHBLIX
renadoHoB. HO epsag nn CTOUT MATK Ha
Takoe YCNOXHeHwve.

Ans ycunutenbHOM NPUCTEBKK Noaomn-
DET HN3KOOMHAR MErHUTHafA ronoska —
BOCNPOU3BBAEHUA UNK YHUBEPCaNLHAA
— QT KACCATHLIX VMW KATYILEHHEIX MArHU-
TOPOHOB (MHAYKTUBHOCTbL FONOBKN A0NXK-
Ha Guitk 50... 100 MMH). Kpome yka3aHHbiX
Ha Cxeme, A0NyCTUMO MCNO/1b30BAaTL NIO-
Oule TpaH3ancTOpL! cepurt MMN38—MM42.
Cornacyiowuii U sbixoaHoOW Tpaxcdop-
Marope! — OT paguonpuemHuka «Cenra-
404» vnn asHanoruyHoro manorabapwit-
HOro. AvHamMuyeckas ronoska — MOLUKO-
cTbi0 HE mMeHee 0,25 BT co 3ByxkOBOM Ka-
Tywkoit conpovmenenmnem 8...10 Om. MNo-
CTORHHbIE pe3ancTopel — MNT MowHO-
CTbt0 He meHee 0,125 BT, nepeMeHHblie —
CN-0,4 vnn ppyrve; okCUAHbLIe KOHAEK-
catopbl — K50-6 nan gpyrue, octanbHeie
KoHgeHrcaTopsl — KNC, K

KOHCTPYKTUBHOE UCNONHEHWe npu-
CTaBKu-ycunutTensa 3asmcur OT ee Ha3Ha-
yeHus — Byaer nu oHa paboTaTh TONLKO B
crauroHapHeix ycnosmax nubo ponxna
GbiTe euie u nepeHocHOU Ans pabortsl B
noxonax. B nepBoM BapuaHTe MOHTaxX
ycunuTens MOXHo caenatb Gonee npo-
CTOPHBIM, UCNONL30Bas KpynHorabapur-
Hble PAaUO3NEMEeHTLl, NPUMBHUB AWHA-
MUYECKYIO ronoBKY 60NbLUe MOWHOCTH
W OAYHMINBFO Kavectea 3syyvanns. We-
TOMHUKOM NUTaHUA 306Cb HaBepHsKa
CTaHEeT CEeTenOo BbINPAMNTE/IbHBIN BGNOK.

3CKN3 pasMeLLeHUR AeTanen ans 3ro-
ro BapuaHTa nokaslax Ha puc. 4, B xopny-
Ce HanPOoTUB MarHuTHOM rONOBKU-0ETHU-
Ka AenakrT rHe3ao, B KOTOpoe sknaabisa-
0T KancCons ronosroro tenedona. Heuc-
NOALAYEMKI KaNCIONb NPRYYT B «XONQ-
CTOM» rHe3ne Kopnyca.

AnA nepeHOCHOro BapuaHTa ycunure-
na xXenatenoHsl 60nge MUHUATIOPHLIG
AETann U NAOTHLIN MOHTAX, 8BTOHOMHbI
UCTOMHUK NUTaHna (Hanpumep, gse no-
cnepoBatenbHo coeAvHeHHble BGarapeu
3336), Menee rabapuTHan auHaMwuue-
CKas ronoska.

Nocne c6opku yecunutena n NnPOBEPKU
NPaeunNbLHOCTY  MOHTaAXa yCUAUTeNb
BKNIOMAIOT ¥ NOAHOCAT K OaTyvuky Kan-
CiOnb ronosHoOro Tenedoxa patoraowe-
ro naenepa. Nonbopom (ecnn 310 HEO6-
xoaumo) peaucropa R1 gobusawrcs
HaubonbLIen rPOMKOCTH 3BYKA B rONOBKE
YCWANTENS, HO NPY OTCYTCTBUM UCKAXe-
HuiA. ECan xe uckaxenus Gyayt Habnio-
ABTBECR NPU YMEHbLIBHNU rPOMKOCTH ne-
peMeHHbIM pe3nucTtopoMm R4, cneayer
yBeMNSUTE TOK NOKOR TRPaH3nCTOROoB VT4,
VTS yBenuyeHnem ConpoTUBNEHUS Pe3i-
ctopa R15.

KOPOTKQ O HOBOM

«CANOUP 37TL}-43241»

LiserHoi neperHocHbill Tenesusop «Can-
¢&up I7TL-4324 1« paccymran Ha NPUEM Te-
NEBU3NOHHBIX NPOrpaMM 8 METPOBOM U ge-
UMMETPOBOM ANana3oHax BoNH CTAHAAPTOB
D/K v B/G cucrem PAL » SEKAM. Tenesu-
30p MMBET NYNLT AUCTAHUMONHOro ynpaa-
nenvA Ha MK-nynax, 1€ne8cKkonNUHeckyio v
PaMOoUHYIO anTeNiLl. B HEM NpeaycMoTpetia
UHAMKAUMA QyHKUMI HA SKpaHe, asToMaTu-
HYECKOB BLIKAIOMEHUD NOCNE OKOMYAHWA
TPAHCAALMK NBPBJAY, 8 TaKXKE Yepes yera-
HOBAGHHLIR MHTEPBAN BpemeHy A0 180 Mu.
Paamep akpana no avarosanu — 37 CM; No-
Tpebnseman MoUMOCTL — 60 BT, faﬁawm
— 372x362x372 MM, macca — 12,8 xr.

«CUMHAN 40 1»

PaauocTanuus NUMHHOrO NOML30BAKKA
«Curnan 401» oGecneuvnaer Gecnoacrpo-
EUYHYIO ABYCTOPOHHIO CUMNNEKCHYXD pa-
OVCCBA3b HA P3CCTORHUM 2...5 km. B Hewn
NEeayCMOTREHs! NOAABUTE L ILyMa W CBETO-
€38 UHAMKAUMA BEAYLLERCH Nepefayy v Bbi-
3osa. Nuraetcsa «Curvan 401» OT TpEx ane-
MEHTQR (AHANQTAHHLIX, «316e) C CYMIABRHEA
Hanpsxenuem 4,5 B. PaauoCTaHumo MOXHO
NOAKMOYUTE U K BHELWHEMY UCTOHHIUKY NTa-
HUA Hanpaxennem no 7.5 B. B aToM cayyae
LanbHOCTb CBR3M BO3PACTET A0 7... 10 kM.

OCHOBHbLIE TEXHUHOCKME XBpaKTepu-
cTukn. [luanason wacror — 27,150...27,275
MrI'u; MolHOCTE Hecywen — 150...350 MBT,;
HYBCTBUTENLHOCTE NPUEMHUKA NPY COOTHO-
WEeHMM curHan/wym — 12 ab — He xyxe 0,3
MKB, raGaputel — 115x60x28 MM, Macca ¢
KOMNAEKTOM nuTanua — 0,26 xr.
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QNEKTPOHUKA B BEbITY

«CTPAX-2» —
TEJIE®DOHHAS
OXPAHHAS1 CUCTEMA

U. KOPLIYH, C. MPACOJI, r. 3eneHorpan

Bonpoc oxpaHbl KBapTup, 0QPuUCOB, CKAaR08B i MHOMNX BPY X XN3HEH-
HO BaxHbiX O0bEKTOB CeroaHa CTonT JOCTATOYHO OCTPO. B TO Xe Bpe-
Ms1 BbIOO[) NOAXOARAUILH CHCTEeMbI OXPaHbl OrpaHmnyeH. V13 yncna ns-
BECTHbIX OTEHECTBEHHbLIX YCTPOUCTB €CTh B OCHOBHOM Jlilub ABA Bapy-
aHra: mununyenckas tTeneoHHasn nyaLTosas cucrema i cCucreMa Ttmna
«JaTYUK+CcupeHa+noTanHon BriKNoYarens». Ho nepsas 13 HuxX Henpy-
rogHa ans cnapeHHoro renepoHa 1, KPOMe Toro, OHa «KOHMINKTYET» C
E@BTOOTBETYMKaAMU 1 hakcammn. HeAoCTarok BTOPON CUCTEMBI OYEBUAEH
— ONBITHLI 3N0YMBIUNCHHIK MOXET NErko pactungposars alsiroputm
ee paborhl.

lNpepnaraemas cucrema «Crpax-2» pupmesr «Telesystem LTD», npes-
Ha3HaqweHHasi 4Ns1 OXparbl 1 KOHTPOAS MOOLIX TenehoHn3npPposaHHbIX
COLEKTOB, HUKOUM 00Pa3OM He MPEeTEeHAYET Ha pPeLueHne BCen npo-
Onembl! OxXpatbl, 04HAKO NOAAraeM, oHa crnocobHa 3aksTe HULLY HELO-
POrux, ynnsepcanbHeix cucrem. OCHOBHOM KaHan ONnoBeLLers peasin-
3osaH Ha 6asze TenepoHHON nuHNN.

Teneorityto oxpaHHyIo CucTemy curHanudaumm «Crpax-2», a Takxe
Habop AeTanen LNsi camoCTONTEIbHOV cGOPK 3TOr0 YCTPOKUCTBA MOX -
HO NPproOpecTn B peaakivim xXypHana «Pagno» (Cenusepcros nep., 10,
komu. 102). AononuutensHasn vincbopmauyms no ren. (095) 207-77-28.

KorcTpyxTusHo «CTpax-2» npeacras-
nsier coboVi 3N1eKTPOHHOE YCTPOWCTBO
paamepamu 100x60x25 mm, cHabGxeHHoe
KnasuaTtypow, CBETOAUOAHLIM MHAUKATO-
pPOM, paasemMamMu ONA NOAKNICHEHUR Te-
nedoHHOW NvKUKU, OXPEHHLIX AATYMKOSB,
BHELUHUX YCTPOMUCTE onoeewleHuns. Ero
BKNONAIOT B pa3pbie TenedOHHOM NuHMN
Ha OxpaHsemMoM 00bEeKTE, Npu 3TOM pa-
6ora nGuLIX apyruy TenedOHHbIX YCT-
poncTe (TenegoH, pakc, aBTOOTBETHUK),
NOLKNIOYEHHBIX K 3TOI XEe NUHUU, He Ha-
pywaeTcs. [TaeTcs oT Ton xe tenedoH-
HOM NuHun. [penycMOTPEeH POo3epBHbIn
NMCTOMHUK NUTAHWUA Hanpsxesunem 3 B —
nea anewmenTa CL-0,18.

Breuinun sup ycrporictea «Crpax-2»
noxazan Ha puc. 1, a NpuHUMNUanbHas
cxemMa — Ha puc. 2. Ero oCHOBOW cnyxut
3aka3Hans BNC (DD1), npepcrasnaowan
coBo¥ MUKPONPOUeCCOpP C MAaCOUHbLIM
N3Y. Bce getanu. BKNIOHAR PE3EPBHbIN
neToNHux nutanua (GB1), cmoHTuposa-
Hbl H2 OQHOW NeYaTHOW nnarte, BLINOA-
HEHHON 13 ABYCTOPOHHEro $Honsrupo-
BaHHOro CTEKNOTEKCTONUTA.

O6wmit npurunn patorsl 1t BO3MOX-
HOCTU cuctembl Takosel. MNpu cpabarte-
BaHUM OXPaHROro farunka YCTPOWCTBO
NONEPeMEeHHO N03BAKVBAET NO ABYM,
npenBapuTenbHO 3a4aHHBIM NOAb30BA-
Tenem, HoMepam TenedoHos U ycnos-
HbiM kOaOM coobwaer o dakre cpaba-
ThiBaHUA U HOmepe cpaborvaBwero gar-
4YMKa, BKNIOYAET Ha HEKOTOpOe Bpems
MnKPOMOH, Aasas BO3IMOXHOCTh NPO-
Chywarks oxpaHremoe nomewexue. Oa-
HOBPEMEHHO NOAABTCHA CMIHAA Ha BKNIO-
4YEHUEe YCTPONCTBA BHBLIHEro onoBewe-
HUA — CUPBHbI, MUIaJIIKU U T.4.
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«CTpax-2» paccuHuTaH Ha Tpy noruye-
CKU Pa3NNYHLIE MPYNNb 4aTHNKOS:

Hatuvk 1 — asepHoii. MNpu éro cpaba-
ThIBAHHN CUCTEMA OMOBELLEHUA BKNIOYA-
erca 4epeoa 30 ¢, npenocraBnsn 3To spe-
M8 Noab3oBaTento ans Habopa NAapons v
CHATUA OOBLEKTA C OXPaHb!.

Jatyux 2 — OKOHHbIM. Mpy cpabaTuBa-
HUWU 9TOrO Aar4mMKa cUCTeMa onoseule-
HURA BKAKOYAETCH MIHOBEHHO.

Aartumk 3 — noxapHeiti. Cpabarwias,
CH BK/IIOMAGT CUCTEMY ONOBELUEHUA, He-
3aBUCVMO OT TOrO, NOCTABNBH MK HB NO-
crasnex 0ObLEKT HA OXPaHy.

«CTpax-2» NO3BONAET CNeanTb 3a uc-
NPasHOCTLIO TenedoHHOWM nuHun, B cny-
yae oOpblea NUHUK OH BLIAAET CKU-HaN Ha
BKAIOYEHUE YCTPOWUCTBA BHOWHEro ono-
BeweHus. Bnpouem, ONbiT akCNnyaTaumm
cucTembl nNopckalan NPOCTO U AoCra-
TO4YHO 3DPEKTUBHLIA METOA 3aLUUTLI OT
HamMepeHHOro o6pubiIBa Jintun. Peanbryio
TeNeMOHHYI0 NNHUIO MOXHO 3aMackupo-
BaTb, @ Ha BUAHOM MECTE NPOTAHYTL
UMUTUPYIOWUA ee NPOBOA, NOAKNOYEH-
HbIA BMECTO BTOPOro aarymka. MNpu o0-
pbiBe NPOBOAA YCTROWCT8O cpa3ly nepe-
XOQUT B pexumM OnoseLleHus.

MNpenycmoTpgHa BO3MOXHOCTL NPO-
CNYWMBAHUA OXPAHAEMOro NOMEeLeHUs .
Ans 3TO0ro NONL3OBATONL AONXEH W3-
BECTHBIM €My CNOCOBOM NO3ROKUTL Ha
oxpaHsemuii o6wekr. flocne nepepasu
nHpopMaLUnU o COCTONHUU AaTYUKOB
YCTPOMCTBO Ha 15 MnH. BKAIOHAET MUKPO-
G OoH ANnA NPOCNYLLUBAHNA NOMELLIEHUS,

Bocryn k ynpaeneHuio «Crpaxem-2»
OCYULeCTBNIRETCA 4Yepe3 naposiesyld
cucTemy.

K tenedoHHON NUHKu cucremy nog-
Knio4aior 4eped pasvem X1 (IN), Ecnu
NUHWUA ChapexHasn, To Nepeq YCTaHOBKOW
yCTOOWCTBA Ha oxpaHy Gnoknpartop or-
KMONaT. 370 ycnoene oOYycCNnosneHo
TOM, 4TO NPY NPOBEPKE LeNOCTHOCTH NU-
HUKU HeoBXOAMMO KOHTpONMposaTh 006
NONSPHOCTW BXOAHOrO Hanpsixerws. [lo
ATOW XKe NPUHnKe ANa NpasunbHON pabo-
Tbl YCTPOUCTBa ero seobxoanMo NoA-
Knovatk ¢ COBNAEHUEM NONFPHOCTU.
Hanpsxesue nopora cpadarniBaHua
NaTyNKOB LENOCTHOCTU NUHKK (CUrHanb!
L+, L-) — £3 B. Nopor nepeknioyeHus
AarTymnka Hanuuus curHana 3soHka (BELL)
—+90 B,

Ha vpausucrope VT1 cobpan ycunu-
TeNb CUrHanos AuHuK, HeoBxoauMLIN BO
BpEMA NPMEMa CUIrHana NOATBEPXAEHNR
CO CTOPOHLI NynbTa. Hanpaxerue nuta-
HWR YCTRPOMUCTBA, NnocTynaouwee ot NMHUU
yepe3 peancrop R10, orpanunymnBacTca
Ha yposHe 2,7...3 B ctabunutporom VD4,

Mukponpoueccop DD1 TakTupyercs
Konhe6anuamu Yactoron 32768 My peso-
Hatopa ZQ1., Ero Ha4yansHyr yCTaHOBKY
onpepenset kongexcarop C2, npunyou-
TenwHbin cbpoc — xnonka SB1 (RES).
Mukponpoueccop DD1  ynpasnser
BHELWHUMW LENSMIU YCTPOUCTBA 1 NO 3a-
NaHHOW Nporpamme PopMupyetT onu-
CaHHbIM Bbllwe anroputm paboTel OXPaH-
HOW CUCTEeMb.

K pa3wemy X2 (OUT) Tenedhoq noaxnio-
yaer kitoy DD3 (curnanom BUC TA —
nor.1}. OnpepeneHre COCTORHUR TPYOKK
TenedpoHa nNPOUCXOAUT KacKanoOM Ha
TpaHauctope VT2 (curnan BUC TUP —
nor.0 — Tpy6ka noaxsTa).

Daruvku nogkno4alT K pasdvemy X3,
082 KPAWHWX HXHUX (N0 CXBME) KOHTaK-
Ta KOTOPOrO BLINONHAIOT QYHKUMIO B0~
HaTensa pe3aepBHOro UCTOMHUKA NUTAHUA.
OTN KOHTaKTbl Ha WTHIPLKOBOR YacTu
pasvema A0nxHb! ObiTe 3aMKHYThI, 4TOOLI
NpU NCOKNICHEHUM [ATHUKOB NUTAHUE
BKNOYANOCh aBTOMaTHnUecKku. Peancropel
R12—R14 u xonpgencaropws C7—C9 Ha
BbIX0Ae paTtyukoe obpal3ylT GunbTpsl
nomex. Yeenuserue eMKOCTH KOHAEHca-
Topos OUNLTPOB ocnabnfer aencrave
noMmex, HO YANUKRET Peakuuio YCTPoWCT=-
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Ba Ha cpabarbiBanue gaTtyuka. Bnaropa-
PR CRABRATEALHC CONbLIOMY CONPOTUB-
nexvio peancropoe R12—R14, yyacreu-
TENbHOCTL YCTPOUCTBA K NomMexam no
BXOAaM AATHUKOB AOCTATOMHO BbICOKas,
NO3TOMY DAUHA WNENPOB K AATYNKAM HE
AonxHa ObiTe 6onee 30 M.

OxpaHHbie AaTHUKn, He3asUCUMO OT UX
KOHCTPYKLUUA, AONXHLI ObITh C HOPManb-
HO 3aMKHYTbIMWU KOHTaKTaMu.

Bce onucannbie Bbiwe curyansl Yepea
MyneTunnekcop DD2 nocTynaloT Ha
BXo4 MUKponpoueccopa. Ceetoaunon
HL1 vHanumpyeT pexumbl paboTb! yeT-
ponctea. Tpanaucropsbl VT4 u VTS, pa-
forawwme Kak KAwHU C OTKPbITbIM
KONNEKTOPOM, CNyXaT Ana nogknio4e-
HUR BHEWHMUX YCTPOWCTB ONOBELICHUS,
fipy MakCumManbHOM KOMMYTUPYEMOM
HanpsxeHun 30 B BbIXOQHOM TOK HE
AONXEeH NPeBbIlWaThL 15 MA,

Mukpo®OoHHbIN yCunuTens, NpeaHa-
3HAYEHHLIW AN NPOCNYWUBAKUR CO-
CTOAHURA OXPaHAeMOro rNOMELWEHNA, Bbi-
NONMHEH Ha OnepaunoHHOM ycuaurtene

DA1. Ero xo3dpduumnenT yCUnesus Mox-
MO peryimposaTe NOAGOPOM peancTopa
R24. HeunBepTupytowumii BXoAa onepauu-
OHHOro ycunutens paccumrax Ha nobon
ANEKTPETHLIV MUKPOodoH. MopknueHune
ycunutena K NUHUM OCYLLecCTRNREeTCSH
kniovom DDB6 (curHan MF — nor.1). Knioy
DD4 {curnan UP) cnyxuTt ana sMynsuuvn
NOJHATMA TPYOKW, BbiAaYY YCNOBHOIO
KoAa B NnHunio, a kawy DDS — ang Habo-
pa Homepa.

MpuceoeHHbit «CTpaxy-2» HOMEP
(000...999) 3ap30T TPEMA NepeMbiHKa-
MW, COEQUHSIOWUMU Mexay cOGov Bbi-
xoanbte KoHTakTel NO—N9 1 x100, x10,
x1 BUC. Hanpumep, Homepy 572 coOT-
BETCTBYET CoeavHeHue KOHTakTos NS un
x100, N7 1 x10, N2 u x1. KHonku knasua- °
TYPbl NOAKNIOYAIOT K BLIXOAHLIM KOHTaK-
Tam 0—9, « u # mukpocxeme: DD1.

HUKaKux 0cobbix Tpebosanuii kK geta-
NAM YCTPOWUCTBA HE NPEALABNRETCH, 38
UCKNIOYeHuemMm KoHaeHcatopos C1 u
C14 — oHu ponxHel ObiTh PacCUUTaHL!
Ha Hanpnmeﬂue He MeHee 200 B. Ao-

r. Benoropex AMypcxon ofn.

OBMEH OnbiTOM
PEMOHT 3JIEKTPODOHA «COHET 208C-2»

CpasuurensHo veaacHo A Npuobpen snextpodor «CoHer-208C-2x,
Hemuen Moandukauven crepeoanextpodona ~Coner 208Cr. B Hem, B HaCTHOCTH, M3MEHEH KO-
NyC, @ BMECTO KHONOYHOTO NEPEKNIYATeNA PEXUMMOR PaboTel ¥ BXOQ08 NPUMENEH KBA3UCEHCOP-
HBIA nepexnvarens. B HOBOM NepexnouaTens 1 NoSBUAach HeMCNPaBHOCTbL, MHOrOKPATHOS Ha-
WATUE HA KHONKY DeXNMA «Mauo= He A0IBCARNO SOCUTHCR 3ATORAHKUA CLSTOAMONA, UHAVMMPYIO~
LLErc BXNKMEHUE 3TOr0 pexuma. B xone PEMOHTA YAanoCh BLIRCHUTb, HTO NPUYUHE HEUCNPABHO-
CTW B DLIXOAE V3 CTPOS KNKIOMBBOoro TpaH3ucTapa Os10Kka koMmmyTaumum 1 uiavkauwh KT361B.

Bckope 1akan xe HencnpasHocTb NOSBUAACH U B y3ne BRAIOMEHMA BCNOMOraTensHoro sxoaa. B
0060MX CNy-anx | MCNONb3oRan TPaHaucTops: KT203A, vitzeioume 50166 BLICOKOE AONYCTUMOE Ha-
npsxexve xonnexrop—amutrep (U,,=60 B, eBmecrto 40 B y KT3618B).

Nocne NPpon3BeAeHHON 3uMeHbl GNOK KOMMYyTauuy ucnpasHo paboraeT yxe ﬁonee Tpex nert.

KOTOPBIA A8n8erca pafb-

B. TOHWUJINH

NYCKN Ha HOMUHanNLI BCex PeancTopol
— %20 %, xonpencatopos — *50%.
Mpy oTKNIOHEHHON TenepOHHON NMHKMK,
3AMKHYTbIX KOHTAKTax AartiMkos v Bbi-
KNIOUEHHOM CBEeTOauOAE TOK, noTpeb-
NAeMblili YCTPOWCTBOM OT PEe3epsHOro
MCTOMHUKA NUTaHWK, HE NpeBbiwaeT
200 mkA.

Cucrtema MOXET ObITh KaK HaUBnAY-
anbHON, TaK u UeHTpanuaosanHown. MNpu
UEHTPANN30BAHHOM WUCNONKL30BAaHUN
Heobxoanm nynbT (pa3paboraHo aea
BapuaHTa nynerta — B BUAE cneunanu-
3uposaHHoro tenedoxa v Ha 6ase IBM
PC), kKOoTOopb pacwudposbiBaET YyC-
NOBHLIV KOA, NepenasaemMbii yCTPOWCT-
BOM, ONpeaenfeT ero HOMep U Homep
cpaboTasiwero AaT4nKa, a Takxe nochl-
naer yCTPOMUCTRY CUrHan «noaTREPXAE.
Hue npuemar. OanK NynbT Moxer 06-
cnyxute ao 1000 ycrpoiicte «Crpax-
2». Ha Ga3e ogHoro nynbta v Heo6xo-
aumoro sucna ycrpoucrts «Crpax-2»
MOXHO NOCTPOMUTb CUCTEMY OXpaHb! A0
3000 o0OvekTos.

W xpssror

(r.CeBeponoHeLK)

» M3BM, Coamecrumuie ¢ ZX-Spectrum u non-
Hbit HAOOP MUKQOCKEM A/IR HUX:

* Mmukpocxemm KPS65PYSB-KP565PYS5A,
KP565PY6E-KPSE5PY6], KP514, K155,
KM531 v xOHNOHCATOPY;

* TEN@BU3UCHHBIE UrPOBHE BBTOMATH,
* NPUHTEPH OTBYBCTEOHHLIE O YIXKOR NOYATEI.

Tenedonm(08482)2-76-08;
(0O95)488-25-16; Paxc(DB4AB2)2-78-07

PAIMO Ne2, 19051, 3 1




K 100-JIETUIO PAONO

JIMOQEP MOLLHOIo
PAANOCTPOEHUSA

B. MAPHYEHKOB, r. Cankr-Nerepbypr

K 100-nermio pagmno, aktusrYIO rniogroToBKy K KOTOPOMY PenaKLmsi Ha-
yana ¢ Ne 5 «Pagno» 3a 1993 r., Ha cTpaHuyax xXypHarsa Obino onyonm-
KOBaHO HEMAIO NCTOPNYECKNX MATepnanos, B TOM Y1CE PacCKkal3os
00 Yy4EeHBIX 1 MHXEHEPAX, BHECILUUX CYLIECTBEHHLIV BKIaL B CTAHOB/Ee-
HUE 1 pa3BuTine paano. Cpeamn HnuX BUAHOE MECTO 10 npasy npuHaane-
XIT BLIAAKOWEMYCS PAANOTEXHUKY Anekcanapy /lesosuyy Mutuy.
Anexcangap JlbBoBuY BLICOKO LeHun pagrnomobunrenscrso, 6uln asro-
POM V1 APYFOM Halero xypHana OykBansHo € nepsoro ero Bbinycka B
1924 r., korga o Ha3mBasics «Paguomoburens». llocneaHss ero nyo-
AvKauns nosBuNace Ha crpanmuax «Paguno» 8 1974 r. 9ro Owbin umkn
crarev «Hauano nyrun. Crpamiiis n3 gresnukar (Ne 7— 10), & yepes asa
mecsiua, 29 nexkabpa, Anexkcarapa flsBoBuqa He crano.

Cpeau KpyNnHEenwmnx OTBHECTBEHHLIX U
3apybexHbIX PaavoOTEXHNKOB BUAHOE Me-
CTO NPUAHAANEXUT Anekcanapy JleBoBuYY
MuHuy, aBsTOpy yHUKaneKbiXx paavoco-
OPYXEHWIA, OPraKn3aTopy ¥ pykoesoaure-
O pafa Hay4yHO-UCCNEeLnOBaTeNbCKUX
KONNEKTUROB, BHECLUMX CYLLECTBEHHbIN
BKNaa B PanAUO3NEKTPOHUKY, Cambie
MOLLHBI®, H2 MOMEHT uX CO3naHua, pa-
auoselaTenbHbie CTaHUWK U YCKOPUTEeNn
ANEBMEHTAPHbIX HaCTHL, NOCTPROEHHLIE MO
npoexTaMm un noa pykosoacraom A. Jl.
MuHua, HeOQHOKPATHO BbIBOOUAW HALLY
CTPaHy Ha Nepeaosbie NO3ULNK B MUpe,

AnexcaHap JlbBoBuY poauncs s Pocro-
se-Ha-[loHy 8 sHBapn 1895 r., B roa, no-
NOXMBLWMA Ha4yano OTCHETY UCTOpPUW pa-
AVCCBA3U N PaauoTexHUKN. OKOHYMB C
30/10TOM MeZansio rumMHasmio, A. J1. Muny
8 1914 r. nocTtynaer Ha puauko-marema-
Trieckun GakynsTeT MOCKOBCKOrO YHU-
BepcureTa, rae o, GyayHu CryaeHToM U
oaHoBpemeHHo pabortan B natoparopumn
akapemuka [1. . Jlazapesa, ebinOAHWN
CBOI0 NEPBYIC HAy4yHyl0 paboTty no
6uodusvke, MNocne pesonuuun Anex-
caHap J1bBOBUY NEepees3xaeT Ha Ykpauy,
roe 3apepliaeT ceoe Buicluee ob6pa3osa-
Hue B [JOHCKOM roCyAapCTBBHHOM YHMU-
BepcuTeTe no cneuuanbHOCTY «puankar,

B ropbl rpaxpaHCKkon BONHw A. Jl.
Muru Obin KOMaHaAMPOM PaauoauBmU3nNO-
Ha Mepsoit KoHHOW Apmuu. BoOpyXeH-
Hbie Cunbl, B KOTOPLIX Anexcanap Jibso-
BMY NPOCNYXUN BOCEBMb NET, IBUAUCH ONA
HEero CYpOBON WKONOK BOCNUTAHUA UHU-
uMaTUBL! N HACTONSMBOCTU B Npecaone-
HWUU TRYAHOCTEA.

B 1921 r. A, J1. MuKy nepesoaunTCA B
Mocksy, B BuiCluyiO BOEHHYIO WKONY CBS-
3u, rae OH BO3rnasun pagnogakynbTeT U
3asenosan paauwonabopartopuein. Noa
PYKOBOACTBOM KPYNHOr0 Y4EHOro-pa-
pnorexHuka M. B. Wyneikuia Muru
MHOIr0 3aHMMancs BoONPOCaMy aHTEHHOWN
TEXHMKW, pa3apabortan rpaduyeckui me-
TOA pacyera paguoceTen, 3pech Xe, B
LWKONE, Havanack ero nNefaroruyeckan
AEATeNLHOCT.

B 1923 r. A. 1. MuHu cosmecTtHo ¢ M1,
H. KykCEeHKO npeanoxun cxemy pereHe-
PaTUBHOIO PAANONPUEMHUKAE, B KOTOPOM
BNepBbie HACTPOMKA BXOAHOrO KOHTYpa
ocyuwiecTansnacb nepemewieHnem dep-
POMarHMTHOro (Xenes3Horo) cepaevHu-
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Ka. B pansHenwem 3TOT MeToQ cran no-
BCEMEBCTHO UCNONL3OBATBLCA ANA Ha-
CTPOVKY KaTyweK UHAYKTHUBHOCTK, B 310
xe spemsa A. J1. Mukuy paspatoran npu-
HATYIO HA BOORYXEHWEe Nepeyld apMen-
CKY0 namnosyio paavorenerpadHyio
cTaHuuio «AJlTM»,

Mpu yyacTum A, J1. Munua 8 1923 r. 8
Mockee co3spnaerca Hay4HO-ucneitaTenb-
HbiA UHCTUTYT CBR3K KpacHon Apmun,
NepsbiM HAYaNnbHUKOM KOTOPOro HalHa-
vyaerca Anekcanap JleBoBuM, @ Ha cne-
Ayouwuii roa 8 3saHMK AUBU3UOHHOIO UK-
XEeHepa OH CTaHOBUTCR NOCTOSHHLIM 4Ne-
HOM BOBHHO-TEXHUYECKOTro KoMUTeTa
Kpacron Apmun. Ycnewwroe npoasuxe-
Hue A. J1. MuHua no chyxbe 6u1n0, No cy-
WEeCTBY, NPEAOCNPEAENEHD TANAHTOM ero
KaK Y4EHOIO ¥ UHXEHepa, UCKNIOUNTENb-
HOW 3HEPruel n OPraHn3aTopCcKumMu Cro-
cobHOCTAMMN.

BOT nuille HECKONBKO NpUMEpos ero
TBOPHECKON AERTeNbHOCTU B TOT NEPUOA.
MNoa pykosogcTeom Anekcarnapa Jiesosu-
4a 8 1924-1926 rr. Ha CoKONEHUYECKON
paavocTtaHumu (c 1925 r, — pagnocTax-
uma um. A, C. lNMonoaa), cnyxunsilen uc-
NbITATeNbHLIM NONUrOHOM AnA oTpaborT-
KW ROBOW annapatypsl, Osin NOCTPOEH
PAA CPEOHEBONHOBLIX W KOPOTKOBONHO-
BbIX PaaUONepPenaTyNKoB, B TOM Yucne
KpynHenwuii 8 mupe KB nepepnaruuk
MoLwHocTeio 20 kBT (1926 r.).

Ha cnepywowmii rog ¢ CoKonbHU4e-
CKOM paguoCTaHuuv BNEpBbI® B MUpe
HaYanuCb pPerynsapHbie paguosetartens-
Hble nepepayv 8 AVana3oHEe KOPOTKUX
BonH (77 Mm). Hecxonbko noaxe (1927—
1929 rr.) A. /1. Muny coemectHoc W, T,
KnaukunbimM paspabaTteieaet OCHOBaH-
Hbie Ha NUHeapwu3auWu NAMNOBLIX Xapak-
TEPUCTMK METOAbI pacdera namnosoro
reHeparopa C aHOAHOM U CETOYHON MO-
aynauuven.

B Havane 1928 r. rpynna BOEHH.IX Cne-
uManucToB BO rnase ¢ A. J1. Muuuem 6bli-
na nepesepeHa u3 BoopyxeHHbix Cun B
paguonpoMeiLLNERHOCTb U Nepeexana u3
Mockeb! 8 JIeHUHIpaa AnR oprasnuaaumm
BIOpo MOWHOrO paguocTpOeHun 3nek-
TPOTEXHU4BCKOro TpecTa 3asBopos cna-
6oro Toka. [Mepsoit paboroin Blopo, KoTo-
poe soarnasunn Anexcasap JiBoBwY, cra-
no cospaHue 100-kunoBaTTHOM panuo-
BewarensHon crasumwm BLICNC.

Mpy coopyxernu cranumn A, J1. MyHY
cymen Bpibpars 1akue rnbkue TexHuuye-
CKUE peweHus, KOTOpbie NO3BOANAU
BNEPBblE B NPaKTUKE NPUMEHWUTL NPO-
rPECCUBHLIA METOL OLHOBPEMEHHOTO
NPOBKTUPOBAHKA, PA3MBLUEHUA 38Ka308
Ha 060pyfnoBaHUe n CTROUTENLCTBO, Pe3-
KO COKpalamoLmii CpoKu BBOAA CTaHLUK
B 3KCNAyarauuio.

Cranuma BLICNC, 8 To spems Hanbo-
nee MowHans 8 Eepone, BCTynuna B 3KC-
nayarayuio ocenso 1928 r. OHa crana
NPOTOTUMNOM Q1R aHANOFUYHBIX COOPYXE-
Hun 8 SlennHrpaae n Hosocubupcke.

BIOpO MOLWHOro PaaMOCTPOEHNR BCKO-
pe 6uino npeobpasosano 8 Otaen nepe-
Aartynkoe paguos3asona M. KomueTep-
Ha, 3atem B Otpacnesyio paagvonabopa-
TOPMIO nepegarowmnx ycrponcrs Bececo-
I03HOro anekTpocnaboroyHoro obGveau-
HeHuR, a B 1935 r. — B KomBGuHat mouwl-
HOMO PaavocTpoeHus UM. KoMuHTepHa.
OH oCywiecTsnan NPOEKTUPOBaHUe WU
CTPOUTENLCTBO BCOX MOWKLIX pagvo-
ctaduuin Cosertckoro Cowaa. 3gechb
PCGABUANCE HE3aYPAAHLIE COCOGHOCTH
TaKux M3BECTHLIX B AaNbHENLWeM paano-
cneuvanucTos, Kak . A. 3entneHok, 3.
U. Monens, U. X. HEBAXCKUIA U MHOMMX
ApYyrux,

NHTepect: Anekcangpa JleBoBuua 8
pagunotextHuke Obin MHOrorpanHbl. Tax,
B 1928 r. oH oprannaosan Ka paauo3aBo-
Ae M. KomunrepHa nabopartopuio Tene-
BUASHWRA, KOTOPOIA pykoBoaun no 1934 r.
B 1929 r. oH u3o6pen ycTpoincTao Hepec-
NONOCHOW nepepauy un3obpaxeHuia,
CTaswee OCHOBOW CUCTEeMb! HEPECCTROY-
HOW pa3BepTku, KOTOPaa noayyuna npu-
MeHeHue 80 Bcem mupe. B 1931 r. B na-
GopaTopuu Guinu pa3paboTaHbl U KU3ro-
TOBNEHbI NPOMbILNEHHBLIE o6pa3ubl Te-
NeBu30pa n TENeBU3NOKHOTO nepeaar-
HYMKa C ONTUKO-MEXaHUYECKON passepT-
KOV un306paxeHus, KOTOpbLIE UCNONL3O-
8anNUChL ansa opraHusauuv 8 JleHuHrpane
8 1931 r. onuiTHbIX, @ ¢ 1932 r. perynap-
HbIX TENEeBU3IUOHHLIX Nepeaay.

Ansa oxsaTta 60nbLIOK 4BCTHM TEPPUTO-
pun Coserckoro Co3a paavosewiaHu-
em B Havane 30-x roaos OuLIN0 pewwero
NOCTPouTs nNogn MOCKBOV KpyrnHeuwyio
500-KMnoBaTTHYIO ANMHHOBONHOBYIO pa-
AVOCTaHUMIO. TBXHUYBCKUE TPYAHOCTK,
cB8A3aHHble ¢ obecneyeHvem Takoy 6on.-

. WOV mowHocTy, A. J1. MuHu cymen npe-

ORONEThb, BNEPBLIE Ha NPAKTUKE nNpumMe-
KUB GRouynyio CucTemy”, No3s0NUBLLYIO
cymMmMmupoBate molHoctTy 100-knnosarT-
HbIX Nepepatyukos (Onokoe) a obwem
aHTeHHOM KOHTYpe. BecHon 1933 r. ca-
man mMowHas 8 mupe 500-kunosarrHas
paguocranuma M. KomuHrepHa OGuina
BBBAEHA B KCnayaTauuto.

B 1934 r. A. /1. Muruy Guinv Nnpucyx-
AEHbl y4EeHAR CTENEeHb AOKTOPA TeXHU4e-
CKUX Hayk ¥ 3saHne npogeccopa JIeHuH-
rPaACKoro 3NeKTPOTEXHNHBCKOro UHCTU-
TyTa uHxeHepos ceasu. B koHue 20-x n
30-e roawt A. J1. MuHL, noceTun paa espo-
neinckux crpak n CLUA pns 03Hakomne-
HUS C 3apyBeXxHbiMu [OCTUXEeHUAMUN 8
obnacTun MOWHKOro paauocTpoexus. Uto-
roM 3Tmx NOE3noK, kpome oboraweHns
CBOBIrO HAaYHHOr0 Y UHXEHEPHOro ONkITa,
ABUNUCE aHaNN3 COCTOAHUA PAANOTEXHU-
K¥ 32 pyGexoM 1 pekoMeHgauuu no co-
BEPLIEHCTBOBAHUK PaAUOTEXHUHECKOro
NPOv3B0ACTBA B CTPaKe.

B cepeauHe 30-x ropos KONNEKTUSB,
BO3rnasnsembivt A, J1. MuHuem, nonysun

* Bnouxan cuctema Gbina npeanoxena 6
1922 r. HEMEeUKUM UHXEHEPOM A, 3eMMOM.



K 100-JIETUIO PAAUO

33aKa3 Ha NPOEKTUPOBAHVE U COOPYXEHUE
861131 Mockebl KpynHeiwen 8 Mupe Ko-
POTKOBONHOBOW  PaaUOBELLaTeNbHOR
ctaHuum PB-96 mowHocTeio 120 kBT.
OHa npeaHasHayanacs Ana seaeHus ne-
pesay Ha OTAANeHHbLIe PeruoHbl CTPaHl,
a rakxe Ha CLLUA v AscTtpanuio. B ocHoBy
3TOM craHUmm Obina NnONoXeHa naes Cno-
XeHUA MoluHocTen apyx 60-K1MnoBaTTHLIX
nepenaTymMkos 8 ce000AHOM NPOCTPaH-
crTee, npegnoxenHan U. X, Hepaxckum. B
KauecTse aHteHksl A. J1. MuHL Bnepsbie
NPeaNoOXua UCNONL30BaThL LWKPOKONOD-
NOCHbIe umManHapuseckue subparopn. B
1938 r. paauoctakuus Havana patorarb,
a eckope Obinv NOCTPOEHb! ewe nee aHa-
noruvyKbie ctadunn B Upkyrcke u Komco-
MOnbCKe-Ha-Amype.

HO %u3ns A. J1. MuHua e Geina cTonk
rN2aKon, KaKk MOXET NOKa3aTbCA Ha Nep-
guid B3rnKA. B 30-40-x ropax ero He oauvH
pa3s apecrosbniBanu opravel HKBA. Nogo-
AOB ANA apecTorB Ana Ton nope! Geino Go-
nee 4Yem «NOCTATOMHO»: CMENbIe KPpUTu-
HEeCKUE BbICKA3bIBAHUR, HANUYne BNU3KUX
POACTBEHHMKOSB 3a rpaHuuen {ero poau-
TeNu NOCTOAHHO Npoxusanu 8 Mepma-
HUK), KOHTAKTbl C UHOCTPaHUAMK BO Bpe-
MR 3apybexHbix KOMavaupoBOK, Aa Mano
NV HTO €We MOXHO NPUNNECTy 1 npunne-
Tanu OpraHebl «rocygapCTeeHHOn 6e30-
NacHOCTW» CBOUM «NOAONEYHbIM»,

OnHako Kaxabiii apecT, Kak Hu CTpaH-
HO, 3axkanumsancs gnsa A, J1, Munua ... Ha-
rpagamv n npemuamn. [1eno 8 TOM, 470, B
cuny ero NPOCTO He3aMeHUMOoCTu, Anexk-
canapa Jibeosuya Bbinyckany (B8LIHYXAae-
Hbl Obinn 3TO Aenartb) AR pPykoeoacTea
ovepeaHbiM KPYNHbIM PaauOCTPOUTENb-
CTBOM, NPpU4EM BbiaBUranoch 0bnsarens-
HbIM YCNOBMEM 3aBEpPLUEHUE CTPOUTENDL-
CTea B yCTaHOBNEHHBIW CPOK. JAns MHOrux
CNeuuanucToB 3Ty CPOKU Ka3anucb Npo-
CTO HepeanbHbIMU, N OHU HE Pelanuch
CTasuTb CBOM NOANUCH Nop, NpoexTom. Ho
Gnaropaps OPraHn3aTopckuM CnocoBHo-
CTAM, yMeHuld noaobpath ¥ CNAOTUTHL
konnexktus, A. fl. MuHy BCe NnopyveHHbIe
emy paboThl HEM3MEHKO A0BOAMA AO YC-
NEewHoro 3asepwenus. NMpu atom Gopsba
32 TeXHUYecKun ycnex He pa3 bbina wn
Gopuboit 3a COBCTBEHHYIO XU3Hb B NPs-
MOM 3HAYEHUU 3TOrO BbIPAXEHUA,

MNocnegHuin pas A. f1. MuHy, Gbin ape-
cTosaH nepen Benukon OtevecTBeHHOM
BOWHOW, HO YXE BCKOPE NOSIBUACK B Thi-
NOBCM NpUBONXCKOM ropoae Kyibuiwe-
Be, 4TOOLI BO3rnaBuTb CTPOUTENLCTBO
cBepxMowHon cpeaHesonHoson 1200-
KWNOBATTHON pPanvoBeLLaTeNbHOW CTaH-
uun, COOPYXaemol B3aMeH NpekpaTus-
wnx paboTy MOCKOBCKMX PAANOCTAHLMIA.

B upeasuiyaniHo TaXEeno obcrasoeke
BOEHHOIr0 BPEMEHU, B CYPOBbIX KNUMaTH-
Heckux YCnoBuax CcranHuuf Obina no-
CTpOBHa B PEKOPAHO KOPOTKUIA CPOK Le-
HO¥ repouyeckoro Tpyaa paboTHukos
NPOMBILLNEHHOCTN U KONNEKTUBA CTPOWI-
Tenen. B ocHoBY cTaHuuu 6Gbina nonoxe-
Ha npeanoxexHHan A. J1. Musuem ewe B
30-x ronax cucTemMa reHeparopHO-MOAY-
NATOPHbIX OGNOKOB, B KOTOPOA Xaxnbii
BbICOKO4YACTOTHbIM 610K nMen aBTOHOM-
Hoel¥d MOAyNsTOp. Bea annaparypa, 3a uc-
KAIOHEHNEM aHTEHHOW CUCTEeMbI, pacno-
naranace nog aemnein. PapvoselwaHue
HA PYCCKOM U HEMEUKOM f3blKax Haua-
noce B ok¥sbpe 1942 r. ewe A0 NOAHOro
3asepuieHns crpourenscrea. OHO umeno
BaXHoe 3HaveHue BO Bpema CranuH-
rpaackon 6ursbl. A netom 1943 r. cran-
UuUA, ABNABLUAACA YHUKANbHENWUM B MU~
pe coopyxeHuem, Obina caaHa B IKC-
nayataunio 8 NONHOM o6beme.

Cpasy nocne okOHyaHwua Benuxkow
OTe4eCTBEHHOM BOMHbLI, B CBA3U C aKTu-
Bu3auven 8 mMupe pador No fAepHON
duanke, B Coserckom Cowoze Bo3Hukna
ocTpan HeobXxO0AMMOCTb B pa3sepThiBa-
HUN DYHOAMEHTANbHBIX UCCNEfO0BAHWNA
8 aTon o6nactu. MNocrasosnexnem npa-
BUTENbCTBE B YNCNE PAAA OPYIrMX MEpo-
npuaThi GbiNo pewero CoO3AaTh rMramxT-
CKMIA, NO TEM BpeMeHaMm, YCKOpUTenb
ANEMEHTAPHbLIX 4acTUL, BLICOKUX 3Hep-
M — CURXPOLUMKNOTPOH C YCKOPEHUEM
NPOTOHOB A0 aHepruit 680 MaB ans UH-
cTuTyta snepHbix npobnem e AybHe. B
OCHOBY NpoekTa yckopuTena Obin nono-
XeH NpuHUMN aBTohas3npPoBKK, OTKPLI-
T coBeTCckumM dunaukom B. U. Bekcne-
pome 1944 r.

flepen CO3QATENAMN CUHXPOUWKRO-
TPOHa BCTaNn HOBbIE YPE3BLINAUHO CNOX-
HbIE@ UHXEHEPHbLIE UM PagUoTEeXHUYecKue
npobnems!. N Toraa npuaHasHomy nuae-
py B 06nacTi MOLLHOrO PaauoCTPOEHNS
A. J1. Muruy nopyamnnn obuiee pykoso-
ACTBO NPOEKTUPOBAHWUEM W COOPYXEHU-
€M YCKOPUTENRK, a Takxe paspaboTtky
BCEX €ro pasuoOTEXHUYECKUX CUCTEM.
Ana BoinonHenus pabor 8 1946 r. opra-
Husyerca Paguotexuuueckas naboparo-
pua Akagemumn Hayk CCCP, kotopas B
1957 r. npeobpazosanace 8 Paguorex-
Huseckuin nuctutyr AH CCCP. OcHosa-
Tenem n 6eCCMEeRHbIM AVPEKTOPOM 3TUX
YHPEXAEHUN B TeUeHUE 24 neT SBNANCH
AnexkcaHap JTeBOBW.

B xopne pa3paboTku CUHXPOUUKNOTPO-
Ha A.'J1. MuHU 1 ero coTpyarlimkm npegno-
XUNU OPUrMHaNbBHYKD BLICOKOYACTOTHYIO
CUCTEMY YCKOPUTENR Ha OCHOBE MOLWHO-
ro aBToreHeparopa, 4acrora konebanuii
KOTOPOroc B TEHEHUE UWKNa YCKOPEHUs
6bICTPO U3MEHANACh B LUMPOKOM Anana-
30He. Ha mMomeHT cospanma (1953 r.)
CUHXPOLMKAOTPOH SBUACA CaMbIM Kpyni-
HbIM B MUDE YCKOPUTENEM TAKOro Tuna.

B 1957 r. PanuoTexHu4eckum vHCTUTY-
TOM pa3pabaTbiBaeTCs N COOPYXaeTCH B
Ay6He ruranTckuin cnHxpoda3oTpoH ana
yckopenus nporoHos ao 10 M3B ¢ cucre-
MOV NPOrpPaMMHOro ynpasneHus Hacro-
TOV YCKOPKIOWEro Hanpaxexus,

3a atumu paboramu nocnenosany Ho-
Bbl€ CUCTEMbBI LIUKNUUYECKUX YCKOPUTENEH
ANA PANNHHBIX PUINYECKUX UHCTUTYTOB.
B 1867 r. ans UHCcTUTYTa PU3UKK BLICO-
kux aHepruv B Cepnyxose 6bin NOCTPOEH
KPYNHERLLINIA B MUPE NPOTOHHEI CUHXPO-
TPOH C XeCTKOW OKycuposkon Ha 70

I'aB. Moa pykosoacreom A. J1. MuHua
Obin TakxXe COOPYXEH PSA NUHENHBIX YC-
KopuTtenem anexkTpoHoB Ha 15-60 MaB
ANng IHCTUTYTa aTOMHON aHepruv um. U,
B. Kypyarosa.

B npouecce co3gaHusa yckopurenen A,
J1. MuHUEeM 1 ero coTpyaHukamm bwino
NPEANOXEHO MHOIMO LUEHHbLIX U OpuUru-
HaNbHbIX TEXHUYECKUX PELLEHWIA,

B 1861 r. A. J1. MuKu ¢ coTpyaHuKamm
BbIABURYN UAEI0 Co3naHmua knbepHeTuie-
CKOr0 nNpPOTOHHOrO CUHXPOTPOHA Ha
cBepxsbiCoKMe aHepruu no 1000 M3B ¢
CaMOHaCTPanBalLWUMCH MarHUTHbIM NO-
NeM U ynpasneHveM uensamu yckopurens
Cc nomowwto 3BM. NocTpoeHHan 3atem
0enCTeYIoWan Moaens KNbepHeTU4ecKko-
ro yckopurens nogrsepavna npasuiib-
HOCTb BbIOPaAHHBLIX TEXHNYBCKUX peLue-
Hu. B 1969 r. umu xe Obina aokasaxa
BO3MOXHOCTb A0BEAEHWA MOULLHOCTEW
NPOTOHHOI0 CUHXPOTPOHE O[O0 3Heprui
4000-5000 M3B nytem ucnonb3osaHus B
06MOTKaX 3AEKTPOMarHuToa csepxnpo-
BOAALWWX NPOBOAHUKOB, OXNaXAaeMblX
XUOKUM renuem.

KpomMe yCkopurensHon TexHuku 8 Pa-
DUNOTEXHUYECKOM WHCTUTYTE, NOA PYKO-
soacteoMm A. Jl. Munua paapalartbiea-
nMcb Npobnemsl NPYUMEHEHWA MOLUHLIX
BbICOKOYACTOTHBIX NONEV ANA YABPXAHUA
1 crabunuaauum ropsyen Nnasmel u pa-
OUOTEXHUYECKUE UCCNeNoBaHMs KOCMU-
4EeCKOro NPOCTPAHCTBA.

3a CBOK 55-neTHIc0 AeATENLHOCTL A.
1. MuHLU, NOMKUMO OTMENHEHHbIX BbIWE Ha-
YHHbIX U UHXEHEPHbIX HanpaeneHun, ue-
NeHanpaBNeHHO 3aKMMancn U PROOM
APYrMX BONPOCOB: HOBLIMU METPUHECKN-
MW YCTPOUCTBaMU U METoAaMU U3Mepe-
HUM, pa3paboTKoi TeopUn NAaMNOBLIX re-
HepaTropos, CO3AaHNeM aHTEeHHbIX YCT-
POWCTB, UCCRea0BaHnEM pacnpocTpaHe-
HUR paavosonH Ha Oonblwue paccTos-
Hua. Ou aeton Gonee 270 HayuHuix pa-
60T, KHuI, CTartew, aBTOPCKUX CBUAE-
TENLCTB U NATEHTOB.

HyTKOCTb K MoaRM, Tpebo8aTenbHoCTb
k cebe u yaueutenbHas paborocnocob-
HOCTb A. JI. MUEUZ Bbi3bIBANN HEU3MEN-
HYIO CUMNATUIO Ero COTPyAHUKoB. B py-
KOBOAVUMbIE MM OPraHuM3auun TAHYNUCH
TANaHTAUBLIE CNEUManUCThl, KOTOPLIM
AnexcaHgp JlbBoBWY NPenoCcTasnsn wWu-
POKYI0 MHMLMATUBY, @ 3TO, B CBOIO O4e-
peab, NPUBOAWND K BLICOKOW PE3ynbra-
TUBKOCTY UX NEATENLHOCTW.

B 1946 r. A. . Munu 6bin nabpax une-
HOM-KOPPBCcnoHAEHTOM, a B 1958 r. aka-
Aemukom Akagemun kayk CCCP. 3a co-
BOKYNHOCTL Bbipatowmxcs pabor 8 06-
NAacT¥ MOLWHOro PagvioCTPOEHUR U Apy-
rnx obnacrax pagworexiviku o 1950 r,
emy Obina npucyxaeHa 3010Tan Menanb
um. A. C. Nonoea.

3acnyru A. J1. MrHUa HeOAHOKPATHO
OTMEYaNUChb BLICOKUMKN rOCYAapPCTBEH-
HbiMK Harpaaamu. EMy Obino npucBOEHO
3saHne epos Coumanuctuseckoro Tpy-
Aa, npucyxaeHs: flenmHckas n Focyaap-
CTBEHHbIE NPeMUM.

BCio CBOIO CO3HATENLHYIO XU3Hb A. J1.
MuHL cunTan cebGa HemcnpasuMbiM PO-
MaHTUKOM. BbiTb Moxer, Gnaropaps
3TOMY Kauyecrtey, CTONb BaXHOMY U B
Hayke, OH CMOT CTOMb NNCACTBOPHO TRY-
ANTECA K NPeoaonNesaTs HEPEAKO TAX-
KUe TPYAHOCTYU. [0BOPA O CBOUX TBOPYE-
CKUX ROCTUXEHURX, AnekcaHap JibsoBuy
HEOAHOKPATHO NOAYEepPKuBan, 4TO BCE
OHUW OCHOBaHbl HE CTONLKO Ha NpuUpoAa-
HbIX CNOCOBHOCTAX U TanaHTe, CKONbKO
Ha YNOPHOM TPYyAe, KOTOPLIVM U AIBNASINCA
CMBICAIOM €10 XWU3HU.
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ABYTOHAJIbHASA .
CUPEHA TMNOBbILLEHHOU

MOLLUHOCTH

B. BAHHUKOB, r. Mocksa

B «Paawno», 1993, Ne 12 Ha ¢. 31—-33 B crarbe B. barnHukosa mn A. Ba-
PIOUIHA ONCaHa ABYTOHabHas CUPEHa aBTOCTOPOXa, B KOTOPOV 38Y-
Kouanyqdarenem paboTaeT AuHamMuHeCKas royioBka, CayXaulas Harpyas-
KOV O4HOTAKTHOIr O yeuamrensi mowHocTn 34. Kak nokasasiBaer npakrii-
Ka, B psige cayqaes rpoOMKOCTL 3ByHaHns CUPEeHbl HegocrTartoyHa. B no-
MELEHHOU HUXE cTaTtbe B. banHnkos paccKka3biBaer, Kak MOXHO no-
BbICUTbL MOLLHOCTb 3BYKa CUPEHbI VI BMECTE C 3TUM CyL{eCTBEHHO YrNpo-

CTUTh ee UndpoBoy GoK.

B ycunurene mownocty 34 asyro-
HanbLHOW CupPeHbl, onucaHHown B [1],
AndPy30p AMHAMUHECKOW rONOBKK aK-
TUBHO paloTaer nmub B OSHY CTOPOHY —
b0 Ha BLITANKUBAKWE 3BYKOBOW Ka-
TYLWKU U3 MArHUTHOroO 3asopa, nubo Ha
ee BTarmBaHue (B 3asBMCUMOCTM OT NO-
NAPHOCTU BKNIOMEHUS ronosku). Bos-
BPALWAIOT Xe KaTyWKy B UCXO[/HOE NOAD-
XEHWE ynpyrne cunst NOABNXHOU CUCTE-
Mbl FONOBKWN.

MN3-3a 3BYKOBLIX NOTEPL B8 3aLLUTHOM
nabupuHTE ABYTOHANLHON CUPEHLI MPOM-
KOCTb €€ 3By4aHnst B OTAEMNbHbLIX CAy4asx
NPUMEHEHRUN MOXET OKa3aThCs HepocTa-
TOYHOW. BbIXOAHYO MOLHOCTE CUPEHb!
MOXHO CYWECTBEHHO MNOBLICUTL, eCnu
NPONYCKAaTh Yepes3 KaryulKy ronosBky TOK
Takon popmbl, 4To0LI Anddy3op pabo-
Tan aKkTMBHO B 06E CTOPOHDI.

Ana obecneyeHnn Takoro pexuma pa-
6oTbl ronoBku noTpebyerca nepuoauye-
CKM, C 4aCTOTON 3BYyKa, MEHATb NONsApP-
HOCTb HanNpsXeHws Ha ee Beieoaax. UHa-
4Ye roBopPf, K MONOBKE HYXHO NOABECTU
OBYNONSPHLIA (CMMMETPUYHBIN OTHOCK-
TENBHO HYNN) NPSMOYroNbHLIA CUrHanN
Buoa «meaHapr». Hanbonee npocrto ero
nONYy4UTL, UCNONL3YS MOCTOBOW YyCUNU-
Tens MowHocTn 34, Ha BXoA KOTOPOro
noAanbl CUrHanwl C BLIXOAZ TpUrrepa,
paboTaroLLEero B CHeTHOM PEXUME.

MpuHuMnNuansKas cxema ABYyTOHANDb-
HOM CupeHbl MNOBLILWEHHOW MOLWHOCTHU
npeacrasnena Ha puc. 1. B ornuvune or
NPOTOTUNA OHA COREPXUT BCEro YeTnLipe
MUKPOCXEMbL. 3TOr0 yAanoChb AOCTUMHYTL
3HauUTeNLHOM nepepalboTkor penurens
4acToTel. Yocunurens MoOWHOCTU cobpan
Ha Tpauauctopax VT 1-—-VT4.

Ha peauctopax R1, R6, koHgexcarope
C3. kHonke SB1 v normyeckom 3nemeH-
te DD1.4 cobpaH y3en nyCka CUpEeHbl,
Kax » B npoToTne. Ha norniecxmx ane-
mentax DD1.1-DD1.3 cobGpaxH 3apai-
wwuit redepartop, 4HacTtoTy KOTOpOro
(okono 7000 fu) noHuxaer penurens
HACTOTL!, BbLINONHEHHBLWI Ha TpUrrepax
DD3.1, DD3.2, DD4.1, DD4.2. Bropon
re{eparop (MasmnynaTop) NOCTPOEH Ha
norvueckux anementax DD2.1—DD2.3.
Ero curHan Gnu3oK K «Meanapy» 4acrto-
TOM okono 1 u.

BuixoaHOW curHan penurens 4acToTbl
CHUMAIOT C MHBEPCHOFO BbiXoga Tpurre-
pa DD4.2. Ha Gasy tpaxancropos VT3,

34 rPanuO Ne2, 1995r.

VT4 atoT curHan nocrynaer Henocpeg-
cTBeHHO, @ Ha Baay TpaH3ucropos VT1,
VT2 — yepes anemenT DD2.4. Bee Tpan-
aucropel VT1—VT4 sxnioueHbl amMurTTep-
HbIM NOBTOPUTENEM, UX AIMUTTEPHOW Ha-
rPy3KOi CAYXUT AUHAMKUYECKAR roNoBKa
BA1 c conpoTueneHvem 3BYKOBOWM Ka-
Tywku 4 Om.

Mpepoxpanutens FU1 3awumwiaer ro-
nosky BA1 o7 BbIX0A3 U3 CTROSK NPU 8O3~
MOXHOM B 3kcnnyarauuv npoboe Tpau-
aucropos VT1—VT4, conpoBoxparn-
WeMCs 3aMbikaHUEeM KONAEKTOpa Ha
amutTep. Ouoa VD2 npenoxpaHneT Muk-
POCXEMbl CUPEHbI OT CAYHAWHOW OlWn-
604HOM CMBHBEI NONSIPHOCTU NUTAOLWENo
HanpaxXeHua,

B AeXypHOM PEexnmMe KOHTaKTbl KHOM-
ku SB1 3amkHyThi. NoaTomy 06a rexepa-
TOpa 3aTOPMOXEHb! B COCTORHUM, NPU
KOTOpPOM Ha Buixoae anemextos DD1.1,
DD1.3, DD2.1, DD2.3 BbiCOK# YPOBEHD,
a Ha euixoge DD1.2, DD2.2 — Huakuin.
Ha Brixoge anementa DD1.4 — Takxe
BbICOKUIA YPOBEHb, NO3TOMY TPUrrepbl
DD3.1, DD4.1, DD4.2 yctaHOoBAEHbI B
Hynesoe cocrtoskue. OguH n3 BXOROB
anementa DD2.4 coepuHeH C nHBepC-
HbIM BbiIxoaoM Tpurrepa DD4.2, a sro-
pon — ¢ KHonkow SB1; Ha ero Bbixone
Oyner HanpsXeHue BLICOKOIC YPOBHS.
Takvm 0o0pa3oMm, B AEXYyPHOM PeXume
Ha Ga3e scex TpaHauctopos VT 1—VT4
6yneTr BbICOKWI YpOBEHb, TOK Hepes
TPAH3UCTOPSLI, & 3HauUnT, 1 Yepes ronos-
Ky BA1 He npoTekaer.

MNpw HaxaTtum Ha KHONKY SB1 HauuHa-
o1 paGorarb ofa reseparopa, NPUYEM
CUrHan Ha BLIXORE BCEX NOruYecKux
3NEeMEHTOB Cpa3y Xe W3MEHAETCA Ha
NPOTUBONONOXHLIM. MuHyCcosou nepe-
nag Ha sxone C tpurrepa DD3.1 He Bbi-
3bIBABT €ro NepexNioHerns, No3ToMy
aAenuTent 4acToThl NoKa Ge3asincTeyer.
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SNEKTPOHUKA 3A PYJIEM

Ha sbixoge anemenia DD2.4 yxe Oyper
HU3KWI YPOBEHL, @ HA UHBEPCHOM BLIXO-
ne tpurrepa DD4.2 — ewe BLICOKMN,
T. €. curnannl Ha 0ase TPaH3UCTOPOB
VT1, VT2 v VT3, VT4 nocne Haxatus Ha
KHONKy SB1 Okaxyrcsi s3avMmHo obpar-
HbiMWU, DTO O3HAUAET, "UTO TPAH3UCTOPL
V12, VT3 orxpoiorce, a VT1, VT4 — oc-
TaHyicsl 3akphiteimv. B pesynbrate Kk
NpagoMy No cxeme BuiBoAy ronoskn BA1
OyneT NpUROXEeH «NAIC» HANPAXEHUS
NUTAHWUS, a K ICBOMY — «MUHYC».

Kak toneko Tpuirep DD4.2 nepekmo-
YATCS1 B @AMHNYHOE COCTOSTHUE, CUrHaNbLI
Ha 6a3e TpaHaucTopos VI 1—VT4 nome-
HROTCA Ha o0paTHLIe, OTKPOTCS TPaH-
ancropst YT1, VT4 u 3akpoioics VT2,
VT3. Tenepb yxe Ha NesBoOM BLBOAE
rononxku BA1 GyaeT «nmoc» HanpsikeHws
UTAHUS, a Ha NEBOM — «MutyCr. CMeHa
NOAYIPHOCTU HAMPSIXEHVsT Ha BbIBOAAX
ronoBkv Gy/1IeT NPOUCXOAUTH C HaCTOTOM
nepexnovenust Tpurrepa DC4.2. Mo-
CKONLKY €reo WHBEPCHLIW BLIXOf, coenu-
HEH C coBcTBeHnbiM BXxoAOM D, npy na-
xaron kHonke SB1 uactota umnynLCos
H& BLIXOAAX 3TOro TPUrrepa POBHO BABOE
HUXe, “em Ha ero Bxoae C, a ¢opma
CTPOIro CUMMETPUMHA,

HO TeM He MeHee 4acToTa NMNYNLCOB
Ha Bxoae C tpuirepa DD4.2 (rounee, na
VHBEPCHOM BLIXOAE Tpurrepa DD4. 1) Gy-
LET NCPUOANHECKN U3MEHATLCSE C HacTo-
Tou 1 Ny, Tak, Korna BHawane Ha BbLIXoae
anemeniva DD2.3 (Ha suixofe manunyns-
Topa) Oyney Hnakuu yposexs, avon VDI
OTKPBLIT U NPU XaxaoM NIOCOBOM nepe-
nage Ha UHBEPCHOM BuLIXOAE Tpurrepa
DD4.1 vmnynse, NOKEANICUMIACS HAE Bbl-
xoae udenu R5CH, Gyner nepexknoyarh
Tpurrep DD3.2 no Bxoay S & eAuHUYHOE
coctosHue. Tpurrep DD3. 1 noka pabora-
€Y B O0bMHOM CHETHOM pPexXume, Nno-
ckonbky pencrsve uenu R4C4 HelTpann-
308aHO OTKPLITLIM Anoaom VD1,

floaToMy pennTeny HacToThl Ha TPUr-
repax DD3.1, DD3.2, DD4.1, DD4.2 Gy-
ner paborars ¢ ko3dpuuneHiom pene-
Hua 12 (puc. 2,a). MNpu 3TOM rONOBKa
BA1 Oyuer socnpoussoanTts konebaruns
wacToTomn 583 Iy (NpubBNUanTenNbHO HOTa
“pe» BTOPOW OKTaBkl). iMeHHo C 3Toro
— NCHUXEHHOro — TOHA HaYHEeTCs pa-
6oTa cupeHs!,

Korpa xe Ha Boixope anementa DD2.3
NOKRBUTCS! BLICOKNI YPOBEHL, anoa VDI
3akpoercsi, skmouast B pabory uens
R4C4. Tenepb kaxAsit NnOcoson nepe-
naa Ha WHBEPCHOM BLIXOAE Tpurrepa
DD4.t Oyper yeranasnusate, o0a Tpurre-
pa DD3.1 v DD3.2 B eaviintHOE COCTOSR-
Hue. Noartomy aenutens 4aCToTbl Nepen-
AeT Ha paboTty € k03dPpuUMEHTOM pene-
vwun 10 (puc.2,6), 4To coOTBEeTCTBYET
BOCnpoM3BeAeHnio ronoskon BAT rtona
yacroroin 700 My (npumepro Hota «ar
BTOPOW OKTaBbI).

ATK fiBa TOKa 3Byuar, yepeaysch A0
Tex Nop, Noka Haxara kHonka SB1. Ee or-
nycKaHne HemesIeRHo npexkpauaeT pa-
Coty cupernl. Ecnu novwemy-nnbo HyxXHO,
4TOOM 3BYHAHNE CUPEHL!I HANMHANOCHL C
NOBLILWEHHIOr0 TOHA, Katoa avwopa VDI
NOAKMOUAIONT K BLIXOAY 3nemeHTa DD2.2.

Hacrora yepeposannsi TOHOB CUPEHL!
3aBUCUT OT HOMUHANOB INEMEHTOB LIENK
C2R3. Yaenuuus eMKOCTb KOHAEHCATOPA
C2 (win conportmBneHue peaunctopa R3),
MOXHO amMennUTut Temn nNepeknioveHmnst
TOHOB. ECnu Xe yBenuunTe EMKOCTL KOH-
AeHcaropa C1 (unu conpoTvBneHue pe-
3vcTtopa R2), TO NOHU3NTCS YacTora obo-
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ux ToHOB. OAHAKO 4YaCTOTHCE COOTHOWE-
HMe TOHOR (5:6) Bcerpa Oyaer cooTseTcr-
808aTb MY3LKaNbHOMY WHTEpPBany «ma-
nas Tepumus», nPUAAIUWIEMY 3BYHAHWIO
CUPEHDLI XOTst 1 OM1ar03BYUHbIN, HO HAPO-
YUTO TPEBOXHLIM XapakYep.,

Ecav xe Takas TpesoXHOCTL HE HYXHa,
a, HaoGcpoT, Tpebyercsa, 4TOBLI curHan
cupeHtl Oeilt NPUATEH Ha CAYX, COOTHO-
WEHME TOHOB HONXHO COOTBETCTBOBATH
«kgaprer (3:4) nim «xBunTe» (2:3). Ob6a
3T NHTEPBana B My3biKanbHOM OTHOLWE-
HUNM OPUMEPHO PaABHOLIERYL!, TaK KaK OT-
HOCSITCR K pa3pany Hanbonee Gnaro3syti-
HbLIX (KOHCCHaHCHBLIX). OKa3pIea_TCs, uTo
CXEMOTEXHUUYECKN PEann3084aTb 3T My-
3bIKANbKELIE MHTEPBankl ewe npoule, Hem
“ManNyio TEPUNIO»,

Ha puc.3 nokasaua cxema pgenurens
HaCTOLl CUPEHLI, BOCNPOM3BOAALLCH
«KBapTy». 3aMetum Cpaly, 4To 3Nech
mukpocxema DD4 yxe He HyxHa, 7.. Ans
CUPEHB NOTPEOYIOTCS TONLKO TPU MYIK-
pocxemul (DD1—D0D3). Wckmouaercs
Takxe u uenb R5CS.

MNpw oTkpsitom auoae VYD1, korga Ha
Bbixone anemeHta DD2.3 Huskui ypo-
genb, Tpurrep DD3.1 paboraer 8 cuer-
HOM pexumMe; x03DPUUUEHT aenexus
yacroTw pasen 4, Koraa auon VD1 3a-
KpbLIT, B AenCTBUEe BCTynaeT uenb R4C4 u
MeHReT Ko3dhuumneHT aeaerus 1a 3.

Yoemwine eMKoCTh KoHaewcartopa C1
(Ha cxeme puc. 1) no 6800 n®, noHK3UM
4acTOTy 3aAalLero reneparopa apu-
mepHo no 2100 Ty (nepvioa T nosTope-
HUst uUMnNynLcoe mexee 0,5 mc). Toraa ko-
apduunenty nenenust 4 Oyner coorTper-
cTBOBaTh uacrtora 525 Ny {«no» BTOPON
OKTasbl), 2 Koahduumenty 3 — 700 My,
(«pa» 8TOPOK OKTaBLE).

BpemeHnbie anarpammit Ans SY0ro ga-
puaHra CupeHs nokasaHsl Ha puc.4. U3
HUX BWOHO, 4TO NPt BOCNPOU3BELCHM
NOHUXKXEHHOINO TOHA CKBAXHOCTL KONeba-
HWv: pasHa 2, HO NPy NOBMINEHHOM
CKBAXHOCTL yeenuumnsaercs no 3. Oana-
KO HA NPAKTUKE Takasi aCMMMETRUR Mano
3amMeTHa Ha Cnyx, rpoMKOCTh 3ByMaHus
TOHOB NO4TY OANHAKOBA.

CohopmupoBath, MHTCPBAN «KBUHTY»
Taxk Xe NPOCTO, kak v «kpapty». W3
puc.4,6 BUaHOo, 4TO NPU padore Manuny-
NATOPA NEPUOA NOBTOPEHUA UMNYIILCOB
Ha uHBEPCHOM Bmxoae Tpurrepa DDS. 1
{echn He oOpanath BHUMaHUS HA ONEHb
KOPOTKUN «nronbiathine: MNynse, KOTo-
pun ronoska BA1 Bocnpou3Bectu He
CMOXET) U3MEHAETCSI B COOTHOWEHUN
2:3. A 970 KaK pas v ecTh «KBHTa». Mpw

= 6800 nD 3py4anne COOTBEICTBYET
HOTaM «[10» TPETLEN OKTashbl 1 «ha» 8TO-
poi. Ecim xe npusit C1=0,01 mkd, 10
OyayT 3asywartb HOTeI «tha» BTOPOWN OKTaBbl
(700 Nu) n «cu Gemonu» nepson (767 'y).

B nexypHom pexume cupena notpes-
AISICT OYEHb HEDONLLLOW TOK, rI0ITOMY Bbl-
Knovarens nuTaHmnst ¢l He Hyxew. Mpwu
roNOBKE C CONPOTUBNEHWEM KaTyilixv
4 OM B pexume Tpesorn noTpeGnnemnsin
Tok paseH npumepHo 1,5 A (MOlHOCTL
okono 20 Br).

Nockonuky TpanavcTops VT 1—VT4 pa-
60Tal0T B NepexkMoMaTeLHOM PEXUME,
TeNNoOTROAOB NS HUX He TpebyeTcr. Cu-
pera paborocnocotia npy HanpsxeHun
nuranus ot 3 £10 18 B. C nosuiuenuem va-
NPSIXKEHUSE NMUTAHUR FrPOMKRCCTE 3BYKa wm
novpeGnsemMsbii TOK yBenninBarTcs, TO-
HANLHOCTh X8 CUFHANA MEHRBTCR 1Aano.

Mukpocxemir DD 1-~DD4 moryt Guith
u3 cepum 564 unu K176. B cnyuae npume-
HEHMA Mukpocxem cepun K176 npeaens
nNUTaoLEero HanpsiXxeHus cyxaiorcs. Kpo-
Me TOro, Npu ucroAb30Bakuii B MaHWNy-
natope (DD?2) mukpocxemol K1761NA7 sui-
Nycka npexmHux NeT nMnynbeobl, (HopMu-
pyembie reHepaTonpom, MoryT ObiTh acum-
MeTpuyHL! (CM. [2]). Vi3-3a 3TOro Bpema
3By4aHusi TOHOB Oygper HEOANHAKOBLIM.
HTO0bI YCTPaRUTL 3TOT HEAOCTATOK, BEPX-
HU NO CxeMe Ha pucC.! BXOO 3NCMEHTa
DD2.1 HyxHC coeuvHnTt C NNKOCOBLIM
NPoBoAOM nuTarvn Yepes3 auoa KO 102A
(xaTooM K NNIOCOBOMY NPOBOAY).

Tonaunauctopbl KTO972A MOXHO 3ame-
HUTBL ¥a KT9726 vnu KT829A, a KT973A
— Ha KTQ736. Eciin HeT v 9Tux TpaHau-
CTOPOB, TO BMECTO KaxA0ro U3 Hux npn-
Aerca vUCnonbsoBarte Napy TPaH3ucTo-
POB, BKNOUEHHYIO NO CXEME COCTABHOTO.
Bruecto KT972A nopowvpet napa KTSO3E
(i KT315U1) n KT8 15l (wnmn KT817T1), a
smecTo KT973A — KTS02E (nsn KT36 1K)
v KT814I" (nnw KT816r).

Mapannensio OKCUAHOMY KOMAEHCa-
Topy C6 cneayer sxniovnTh eule oauH —
xepamuieckuin, eMkocTeio 0,1 Mkd.

AnanorutHbiM 00pa30r MOXHO NOBLI-
CUTL FEOMKOCTL ¥ MHOFOTOHANLHOW CU-
peHbl, onucanHon B [3).

NUTEPATYPA
{. Banuukon B., Baprowun A. Joyronans-
HAR cupena astocTopoxa, — Pajwo, 1993,
Ne 12, ¢. 31—-33.

2. Anexceer C. QoprnpoBareny u reHepa-
TOPH H3 MUKpOGXeMax CTPyKiypnt KMON., —
Panuo, 1985, Ne 8, ¢. 31—35.

3. Bannuxon B. Myabvansias cupeHa, —
CG6. B nomous paauonobuienor. suin. 116
(1993). c. 45-53
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UCTOYHNKWN NUTAHWUSA

BECTPAHC®OPMATOPHbIU

C TACALUNM

KOHOAEHCATOPOM

M. AOPO®DEEB, r. Mocksa

Cxema 6noka NMTaHwvs, NOCTPOERMOro
8 COOTBETCTBUN C pACHETOM, ONUCAHHDLIM
B NEPBOW 4HaCcTu CTarLu, NpuUBefeHa Ha
puc. 5. lNpeobpasosarens obGpasyer
MynbTveabpartop Ha OY KS544YQ 16 (DA1)
¥ YCUNMTENb MOILHOCTU Ha TPaH3UCTOpax
VT1, VT2. OcHoBannem sbibopa Takoro
BRapUaHTa yCTpOMUCTBA Nocnyxuna ero
NPOCTOTa U HAAEXHOCTL B paboTte. Tpau-
3UCTOPbI YCMNUTENBHOro kackana pabo-
TaKOT B KAKYEBOM pexume 6e3 Toka no-
KOS 1 HEe TPEebyloT kakoro-nmbo pacuera.
Yacrora xonebanwvia reHeparopa npao6-
pasosarens, pasHas 20 klu, onpepens-
ETCA NPOU3seAeH1EeM NapameTpPos pesu-
ctopa R4 v KoHgencaTopa C6. CuMmeT-
pU4HOCTL konebanun (MeaHap) yerasas-
NUBAINT NOACTROEHHBIM PE3UCTOPOM R2.

UcnonuaoBanve B ycunntene TpaHan-
CTOPOBR PadHbiX CTPYKTYD YNPOCTUAC U

DyHKUMKO napannensHoro crabunn-
aaropa Hanpsxenus (VD5, VD6) seinon-
HaoT crabunutpons 8144, Ux Hanps-
XeHne crabunn3aumn, pasHoe 12 B,
MUHUMAaNbHBIA Yok cTabunmu3aumm — 3
MA 1M MakcumanbHbI ~- 24 MA KaK pas
COOTBETCTBYIOT HALWEMY KOHKPETHOMY
npumMmepy. EAVHCTBEHHLIM 3NEMEHTOM
npeobpa3osarena, KOTOPbLIA, Ka3ancChb
6bl, NONXKEH N MOXeT ObiTb PACCHUTAH,
ABASETCA MMNYALCHBIA Tpauchopma-
TOp. OgHako onpeaennTe ero Napamer-
Pbl YACTO pac4eTHLIM NYTEM HEBOIMOX-
HO. MeToabl, KOTOpLIE Ha3wsaldT pac-
YETHBLIMU, BKNIOHAKDT IKCHEePUMEHTaNb-
HOE onpeapeneHve Uenoro pspa napa-
meTpos. lMNpu 3TOM TOYHOCTL pacyeron
obuI4HO He ayywe £20% [2]. Aa v npu-
80ANMbIE B CMPaBOMHNKAX AaHHLIE O Na-
pameTpax GeppuUTos HENb3A NPUHU-

MaTh Ha Bepy. Ceoicrsa peppuros He-
npeackasyemMo 1 4acTo HeobpaTnumo va-
MEHAIOTCA CO BpeMeHeM, NOL BAURHUEM
TEMNEPATYPL!, OT MEXaHUHECKUX, XUMU-
YECKWX, MAarHuUTHLX BO3AEUCTBUNA,
BNaxHocTy, pexuma paborel npeobpa-
3oBaTensa n . a. (3]. NoaTtomy cnpasoy-
Hble AAHHbIE N pacveTHble GOPMYNbI
MOXHO WUCNONb30BATbL TONLKO . ANSA
OPUEHTUPOSOYHONM OLIEHKWU NapaMeTpos
3nemMeHTos npeobpas3oBaTens.

Ona nposenexns Gonee TONHbIX pacye-
TOB HYXHO HamMoOTaTb H3 UMEIOWMWICH
MaremToNPOBoA NPOGHLIE COMOTKU W,
NPy HOMWHANBLHOW Harpyake, U3MEPUTb
NONYMEHHLIE HanpRXeHUss U apyrue xa-
PAKTEPUCTUKM.

3aBUCUMOCTE BLIXOAHLIX HANPSIXEHWA
Bl or nanpsxerusi ceTu npuBeaeHa Ha
puc. 6. Cnnowkbimy nuHnamm oBo3nHave-
Hbl HanpsixeHus NPY MUHUManNbHOWU Ha-
rRY3Ke, WTPAXOBLIMN — NPU Makcumans-
HOW {MaMEPEHDb) MEXAY TOHKaAMh a—B 1
r—pa Ha puc. 5).

Aetann 6noka nMTanna CMOHTUPOBAHD
Ha NeYarHOU NNare U3 OAHOCTOPOHHero
GonernupoBaHHOro CTeKNOTEKCTOAUTA
TonwuHow 1.5 MM (puc. 7). B kavyecree
racawero (C1) npeanovTuTentHo uUc-
nonL30BaTh KOMOKMHUPORAHHbLIE KOHAEH-
caroput K75-10, K75-24 nuGo nakonse-
HOUHble K76-3, TaKk Xak OHU MOryT pa6o-
TaTh NPV NEPEMEHHOM HANPSIXEHWA Yac-

{2 1960mc x 16 8

'l fmx <400 B ““—L‘
SMi_l —‘

~2808
B
S
&

Ils

FUt st 5=

1000 #x %16 8

Un, &

WP === —=-

2 r

Puc.5

e

[/ o

VIZ K131024

L A s A nh
o 200 0 %0 U8

Puc. 6

06Aerinno uU3roToBnNEHAE UMNYALCHOrQ
Tparchopmaropa T1. Ero nepsutinas 06-
MOTKa — OQHOCEKUVOHHAR, NUBTOMY OT-
nana TpyaAoeMKans onepauun HaMoTKu ee
8 ABa NposoAaa.

TpaxancTopu VT1 1 VT2 B cOCTORHUU |
HACbILLLEHUS PACCEeMBaOT MOLWHOCTL He 00-
nee 0,03 BT. 31um 1 06bRCHARETCH NCNONb-
30BaHMe 31eCh ManoMOLLHbIX TPAaH3UCTO-
poB. [pUMeHeHne Xe BbICOKOHACTOTHbIX
TPAH3UCTOPOB AMKTYETCSI HeoBxoanMOo-
CTbIO YCUAMBATb UMNYJIbChI C KPYTbIMW
dpoHTamMmn 1 cnagamu. HM3KO4acTOTHLIE
TPaH3UCTOPLI, Hanpumep, cepuir KTS02 u
KT503, umeroT Gonbuioe Bpems paccach!-
samMua 3apanos 8 6a3e, n3-3a vero nepena-
Obl UMNYNBCOB 3aTArMBAIOTCH, YBENUHMEBA-
ETCA «CKBO3HOW» TOK. B pesynerare noka-
3aTeny UCTOMHMKE NMUTAHWUA YXYALWaOTCA,
ymexsbwaerca ero Khp, ysenuursarorcs
NyNbCAUMA BLIXOAHOIO HANPAXEHNUS.

OxcHyanue. Hauano cMm. B «Pasmos, 1995, Ne 1,

36 PANMO Ne2, 1995r.
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ToToi 50 u, paBHOM HOMUHANLHOMY,
yKa3aHHOMY Ha kopnyce. flonycTumo Tak-
X€e UCNoNL30EATHL CAMOBOCCTAHABVBAIO-
wmecs xoHaeHcaropel MBIM0 Ha wHoMu-
HanbKOe HanpsxeHre He menee 400 B.
Kovnaencatopst C2 n C3 — okcuaxbie
K50-35, octanbHbIE KOHABHCATOPLI — Ke-
pamuyeckve. Bce NOCTOAHHbIE De3UCTo-
pbl — MJIT, nogcrpoeyrbii R2 — CNO-0,5
vnn CMN3-9.

Tpancpopmatop T1 HAMOTAH Ha KOnb-
ue K16x10x4,5 u3a deppnra M2000HM-
A. OEmotka | — 100 euTkoB nposoaa
NnaB-2 0,25, o6motka Il — 2x130 puTkOB
naB-2 0,12 (HamoTaHa 8 ABa NPOBOAA),
obmoTka Hl — 115 Butkoe MN3B-2 0,15.
Nepsnukans oOMOTKa M3onupoBaHa oOF
BTOPUYHBEIX OOMOTOK A8YMsI CNOSMKM Na-
KOTKaHu TonuwunHoh 0, 1 MM v AByMA CNosi-
MU PTOPONAACTOBOM NNEHKU TONWMHON
0,05 mm. BYOpUYHLIE 0BMOTKM M20AUPO-
BaHbl OA4HA OT APYron ABYMSA CnofAiMu
$TOPONNACTOBONM NNEHKW.

OwameTp nposoga nepsuyHon 06MOT-
Kkn Tpavcopmaropa euibpan He no ao-
nycTUMONM NAOTHOCTY TOKA, a 13 coobpa-
XeHuin yaoGcTsa HAMOTKu (B OAKOM cnoe
ymeulaetTcn posHo 100 BUTkOB NCNOoRe30-
BaHHOro nposopa). Ero avamerp Moxer
ObiTh MeHbLUe, Hanpuep, 0,16 mm.

KonpeHcarop C1 u tpancopmarop T1
NPUKNEEHbLI HENOCPEACTBERHO K rnare
SNOKCUAHOW CMONOWA. Bee cTabunuTpOoHbl
u peauctopbl R7, R8 ycranosneHul Ha
nnare B BepTUKaNLHOM NONOXEHUN.

Be3owntouHO CMOHTUPOBAHHKLIY GNoK
NUTanma Hanaxusaums ve Tpebyer, Ha-
A0 TONLKO peaucropoM R2 yCTaHOBUTL
CUMMETPUIHOCTL KoneBaKnui reHeparo-
pa. fing 9TOrc K Bhixogy UCTOYHUKa +12 B
NOAKNIYAIT PEIUCTOP CONPOTUBMEHU-
em 1,5 KOM (axBmMBanenT Harpy3ku) u
NORCTPOEYHbLIM PE3NCTOPOM R2 ycrta-
HaBNUBai0T nNno ocumanorpady MuHn-
MAJbHYIO aMNAUTYARY NYNbCauUWi Ha Bbi-
xone revepavopa. lpu orcyTcrevu 0OC-

uunnorpadpa MakCMManbHoe BbIXOAHOE
RanpaxeHue reHeparopa ycraHasAuea-
10T NO BONLTMETRY.,

Ha puc. 8 npueegeHa cxema BapuanHTa
UMNYNbCHOTO ycunurens. Hecmorps Ha
TO, 4YTO B HEM Ha ABA TpaH3ucTopa 6oNb-
e, OH BCE XE 3aCNyXUBaeT BHUMAHUA,
Bnarofaps AONONHUTEABHOMY KacCKaay
yCuneHusa GpoHTH! ¥ Chalbl UMNYNLCOB Ha
0o6MOTKax TpaHcdOopMaTopa CTAHOBATCH
Gonee kpyToimm (ty, = 0,3 mre, t, = 0,4
MKC). B peaynbrate amnauryna nyneca-
LMIA BLINPRMNEHHOIO HANPAXEHWN Ha Bbl-
Xogax 6noxka nNuTanma NPUMEPHO B ABA
pasa meHbwe, yem 8 ONoke no cxeme
puc. 5 (0,17 B 1 0,35 B COQTBETCTBEHHO).

3HauuTensHo obneryex pexmm pado-
Tol OY, 4TO NOBLILIAET ero HaAEeXHOCTh.
YmeHbwerne Harpysku OY npmsoavT X
HEKOTOPOMY NOBBIWEHUID HaCTOTh! KO-
nebanunn renepartopa. MNoaToMy, ecnu
XenarenbHo COXParnTh wacToTy cneno-
BaHua vmnynbcos 20 klfy, conpoTusne-
Hue peaucropa R4 rayo ysenvuntbe A0
51 kOm.

BbixOAHLIE HANPAKEHUSI U UX 3aBUCK-
mocTu OT U, n P,, 8 06aux sapuaHTax ycr-
POMCTBA MNPaKTUYECKU OSMHAKOBEI, JTO
o0bACHRETCR TEM, YTO B B3PUAHTE NO
cxeme puc. 8 Ha pesucrope R6 pononHu-
TeNbHO PaccevBaeTcs MOUHOCTL CKONo
0,04 Br, B peaynsrare yero no norpebne-
HWIO 3HEPrMK OT CETu OH NOYTU paBHoUe-
HER BapMaHTy No cxeme puc. S.

MyneCaumu BuINPSMNEHHOro CETEBO-
ro HanpsaxeHus yactotomn 100 MNu Nnpoxo-
nar Ha sbixog, npeobpasosarens, rpe
MOAYNUPYIOT BbLICOKOYACTOTHBLIE KOne-
Gannga. AMNAUTYAR 3TMX NyNbCaumin Ha
BbIx0gax UcroyHnka =15 B pasHa 0,17
B, Ha suixoae uctouHuka 128 — 0,15 B.
AMNauTyay Nynbcaymit Kak BbiICOKOHaC-
TOTHbIX, T2K U CeTEBbIX, MOXHO CHASUTL
no 0,02 B, nopgkmo4uB K BbIXOOam We-
TOYHMKOB ppoOCcCen UHAYKTUBHROCTLIO
220 Mxl'H n oxkcuaHbIE KOHNEeHCATOPLI
emMKoCTbi0 10 MkD,

BbICOKOHACTOTHBIE NyNbCaUMy [BYNO-
NAPHOI0 UCTOYHWKA MOXHO BOOOLUE cBe-
CT Ha HeT (0o Hanpaxerns < 1 MB), ec-
N K ero 8u1Xxoay NOAKMOYUTbL GunbTp NO
cxeme puc. 9. Marsuronposog apoccens
L1 —1U4x4 uz dpeppura 2000HM. O6MOT-
Ky BbiNOMMKIOT B asa nposoana N3N 0,21
DO 3aNONHEHWURA Kapkaca.

JMTEPATYPA

1. F.11.Bepacos. 3nexTponvitanue GuTopod
Panro3NeKTPOHHON annaparypsl. — M.: Paauo
n conaw, 1983.

2. A.H.Fopckuih v ap. Pacuer anexrpowar-
HWTHLIX INEMEHTOB WCTOYHUKOB BTOPWUYHOrOD
anexTponmuTanun. — M.: Paauo v cenab, 1988.

3. M.M.Muxainosa 1 ap. MarHmromarkue
deppuThl ANA PAANCINEKTPONHOKW annapary-
pht. Cnpasoynv k. — M.: Paguo v ¢8a3p, 1983,

Or peaakuvn. [Ana nonbitienns HaaeXHo-
Cr4 paGoTr onucanHoro anecs, 6noka nuraHus
B €ro EXOQHYKO LeNb NOCNeA0BATENbHO C KOH-
nencaropom C1 xenare/ibHO BKARMUTL PR3IN-
crop conporurnenmeM 10...15 Om, orpannum-
GAOUWA 8ro TOK 3aPFAAKU NPY NOAKMIOMCHUN K

-cetu. MNoneano Takxe napannenpHO ITOMY KOH-

AcHcaropy NOAKMOMMTL PE3UCTOP CONPOTUR-
nenven 1 MOM anm pasprarv KoMpencaropa
nocne oTkMoNCHKA 6N10Ka OT cern,

HA KHWXHOA NONKE

M. A.Bpoackmwi

BbiTOBAR
PAGNOMEXTPOHHAS
ANNAPATYPA

=

1©-nna |

M. A. BPOLCKUH.

BbITOBAS
PALONOISNEKTPOHHAS
AlMMAPATYPA

«BuITOBAR PaAMOINEKTPOHHAR an-
naparypa» — g8eCbMa UEHHOE npav.-
TUyeckoe nocobune ans panuonobn-
Tenen, paguoMexanvkoBe, y4auwmxcsa
TEXHUKYMOB, nNpodTexysvnuuy n cry-
DEeHTOR B8y308. OTAuMHLIN NOKAPOK
nonyuunu n mobo3HaTEeNbHbLIE BNA-
AeNnbubl PaAnO3INEKTPOHHOM annapa-
Typbl. OHn HANAYT 3aeCh MHOMO No-
ne3HbiX COBETOR v pekomMeHaauwn. B
4aCTHOCTW, aBTOP yaauHO cucrema-
TU3NPOBAN TEXHUYECKNE CBeaeHus
no axkcniyatauuu, onpeaeneruio He-
MCNpaBHOCTEM, METOAUKE peryau-
POBKW 1 HACTPOIKK BbiTOBOM pafno-
SNEeKTPOHHOW annapaTtypbl. B cemu
rnasax KHUry pacckaaniBaercst O pa-
ANOTEXHUYECKUX MarTepuanax, pa-
anoanemMeHTax n QYHKUMCHANbHbLIX
y3nax annaparypsl, paCCMOTPEHLI
YCTPOMCTBA BOCNPOU3BEACHUN Me-
XaHW'ICCKON 3BYXO3anucu, pagnose-
uiareribHble NPUeMHUKKN, YepHo-6e-
NBIE N UBETHLIE TENEBNIAOPLI, MarHn-
TOPOHBI U BONPOCH! MarHMTHON BUA-
feosanucu,

ABTOpP paccMarTpusaeTr TaKXe 8O-
NPOCHI B3avMO3aMEHREMOCTN pPa-
AVNO3NEeMEHTOB ¥ DYHKIUMOHANbHbIX
Y3N0OB NPU PEMOHTE U IKCNAyarauuu,
B kHure npueeaeHbl CTPYKTYpHbIe
CxeMmbl, OCHOBHbie NApPamMeTpbl U
npuHUNLI  PaboTh! OTAE/IbHLIX YCT-
porcTs. Bonpock:, cBazauHbie ¢ ycr-
paHeHNeM TUNOBHIX HencnpasHOCTEen
papuoannaparyphbl, 3noxeHsl 8 T1ab-
nvuuax, 4ro ynpowaert w obGneruyaer
PEMOHT, :

r. Mmuck, nanarenscreo
«flonbima», 1994
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SJIEKTPOIASAJIBHUK

C TEPMO-

CTABUNINSATOPOM

. KOHOIJIEB, r. KpacHospck

MoHTax nerkum v yaobHeiM nasibin-
KOM, OCHauleMHLIM TepmocTabunu3aro-
pPOM TemMnepartyphbl Kana, co3paer ouly-
wenne komdopra, obGecneunsaer TOu-
HOCTb W BLICOKOE KauecTao paborwr. Mpo-
MUILUANCHHOCT m,mycxaeT l'IO,B.OGHbIe na-
sinbHnkK (Hanpumep, «Tepmnt», «Konnb-
pr»), HO OHU HEHLOCTYMNHbI CONLILMHCTRY
paavoniobunicnen. Huxe onucaH sapw-
aMT  CaAMOACALHOIO  MOBUTENLCKOTD
anexTponasiibHmka ¢ repmocrabunnaa-
TOpOM, B/N3KOro NO XapakTepUCTUKaM K
3aB0/ACKUM. KOHCTPYKLUS nasnbHUKa
MaKCUManLHO yNPOoLLEeHa AR Yoro, 4To-
Obl Caenatb ero NPUroAKLIM NN NoRTo-
PeHUst B yCNOBYKSIX JIOMAWHEN MacTep-
ckow. TloHauolsiTCN CamMbie NPOCTLIC
CNECapHbLIC VHCTPYMEHTHLl, MUuHuMmalb-
HbLIA HasLIK PAGOTHI C UMK U AOCTYNHLIE
Marepuanst.

Tepmocrabunusaiop nasnibHuka —
AByno3unumoniibie. Jlativwkom temnepa-
TYpb! Xana CAYXUT XpoMenns-—aniomene-
Basi vepMonapa (rpanymposka XAG68).
Temrepartypy xana MOXHO Perynuponarb
8 npenenax 120...320°C. TouHocThb NOA-
ACHXahma yCTaHOBNEHHOW TeMreparypb!
8 TeMeHue socbmu vacos — £10...15°C.
Xano pasorpesaerca po paboyen rem-
nepatypsl 260°C okono 30 ¢. Hanpsaxe-
HUE NUTaKus Harpesarens nNasafbHUKa
nynbcupyiouwee, 24 B, yacroron 100 Iy.
MakcumanbHan MOLWHOCTL Npv paaorpe-
Barkun — oxond 30 Br.

Uarotoenenmne HauvHalor ¢ soibopa
NnoAxoAsINe 0 Ceresoro Tpanchopmaro-
pa MoulkocTeio 35...60 BT 1t Hanpaxenu-
eM Ha BIopuuHOn OOMOTKE B npeaenax
24...26 B. B npeanaraemoin KOHCTPYKLUMN
MCNONBL3OBaH TRAHCHOPMATOP OT Martn-
rodora «Manx-202» (220 B/24 B, 40 Br)
[1]. 3pecb yMECTHO 3aMETUTL, 4TO NUTa-
HUE NASINLHUKA OT CeTN NEPEMENHOro TO-
xa 0e3 TpaHchopMaTCPHON ranbBaHuue-
CKOW {a3Bsi3ku HELONYyCTUMO B psae
NPAKTUUECKUX CNYMACB MOHTAXa.

Bropoin saxuuiii war — npuobpere-
HME N NIroToeneHue Tepmonapsol. Mo-
aurcs mobas Tepmonapa ¢ Tepmo-34C
He meHee 15 MB npun temneparype nna-
MEHW CIIUNKWN 1 [UTMHOW BHIBOLOB HE Me-
Hee 100 mm.

Kak nokazanu 3xCNepuMeHTsl, XOpo-
LIVIO TePMOonNapy MOXHO U3roTOBUTL U3
CTOMKWU-TOKONOABOAA 3NeXTPUveckKkon
namnel Hakanusasus Ha 220 B mowHo-
cTuio 150 BT v oTpeaka Kuxpomosom Npo-
BONOKKM TaKore xe auvametpa. Oara wma
Takvx TEPMONap MMEena yAenLHyw Tep-
mo-3C 26 mxB/K. Cnegyer nus 3ame-
TUTL, MTO TEPMONAPH! U3 TRyYanHLIX Ma-
TEPUaNo8 MOryT UMETb CYUICCTBEHHbIN
pasbpoc yaenuton Tepmo-34C [2].

KoHubl OTPE3akoB 3aroToeku Oyayuien
TepMoNapsl YKNAALIBAIOT BPOBEHb, TYro
CKPY“MBaIoT Mexly coOoi Ha 2—3 sutka
WM HAa NOAYHUMBILYIOCSI CKPYTKY NAOTHO Ha-
MaTbIBAIOT KOHEL, rmOKOro MegHoro Npo-
BOAa cedennem He 'menee 1,5 mwm°. Bro-
PO KOHEeY NPOBoAA NOAKNKUAKDT K 3aXn-
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My uctounnka toka 10...15 A HanpsixeHn-
em 10...20 B. K BTOPOMY 3aXMMY UCTOM-
HUKA TEKUM Xe NPOBOAOM NOAKNIOHAIOT
oBnonok rpaduToBOro CTEPXKHA OT MAr-
KOro NPOCTOro Kapasaatua, Koxew ckpyT-
KW 3aroToeku uenecoobpasHo noxpbITh
cnoem nacTbl 13 soaw v OypPb unu pac-
TonueHHoro marepuana oOma3ku csa-
pouHoro anexktpoaa. lNposoaa AOAXHLI
ObiTb BO3MOXHO KOPO4e.

BKNiouvB MCTONHUK 1 KACasnCb KOHUCM
rpaduUToBOro CTePXHN KOHUA CKPYTKU
3aroTOBKW, ONNABASIOT CKPYTKY B BO3HU-
KaIoLWen anekTpuYyeckon ayre Tak, 4100l
Ha Hen 006Pa30BaNCH ManeHLKUIA LWapuK
— cnav Tepmonapbl. MOXHO M3roToBWMTL
TepmMonapy n 6e3 CBapky — HYXKO TONb-
KO XOPOLIO 3a4MCTUTb U NNGTHO CBWUTL
KOHLb!. OHaKO H3ABXKHOCTL U A0ArOBE -
HOCTb rakon TePMONapbl 3aMETHO HUXE.

COopOiHLIA vepTex nasnbHuka npea-
CTasneH Ha puc. 1. MasnktHbii CTEPXEHL 1
n3roTosned U3 oTpeaka mHon 50...60 mm
vepHoro nposoga NB anamerpom 3,5 mm.
Paloumit KOHEU CTEPRHR OBTOUEH HANUNL-
HUKOM A0 Xenaemon GopMbl, Ha APYromM
TOPLUE NPONWACH AVaMeTpanbHbLlid nas, B
KOTOPLIA 3auekakeH Cnain Tepmonapnt 6.
[oBENXHOCTL CTEPXHA HYXHO HaTepeTt
OpycKoM antommHEna C Kannen MalmHHOro
Macna — 370 3HAYUTENbHO NOBLICUT CTON-
KOCTb CTERXHS K OKUCNEHWIO.

Harpegartens 2 gunNosHeH U3 KUXPOMO-
BOV NPOBONOKU AnameTpom 0,35 MM, He-
oGxoguMan AnmHa 0Tpeska NPOBOSNIOKN —
oKoNo 1 M. loauUTCs NPOBONOKA AnameT-
pom 0,2...0,4 mm ot cnupanei ans GuiTo-
8biX HarpesartensHbix npubopos. O70-
OpaHHbIA OTPE3OK NPOBOMOKN NOAKNIVDHA-
10T K BropuyHon 0OMOTKE 3arOTOBNEHHO-
ro TpaHcgopMaropa v CUEHMBAKDT MOLWWL-
HOCTbL Oyayinero Harpesatens. Harperas
npoBoNoKa B TemHoTe [onxua cnado
CBETUTLCA, B HAMOTaHHOM HarpeBarene
oHa Oyaer packanatbcs cuwnbHee. [pu
CNULLKOM CUNBHOM Pa3orpese ecTb PUCK
pacnnasNeHna CTEKISIHHON Tenion3onsi-
UMK HarpPeBaTens U 3aMbLKaHUA 8 06MOT-
ke. Nopxoasumn vHTepBan MOUHOCTH
nasneHnka — 15...20 Br.

MNepej HaMOoTKOW Harpesartens NpPoBRoO-
NOKY OTXUraiT, packanus TOKOM A0-
KpacHa Ha 1...2 ¢, hocne 4ero oHa CTaHo-
BUTCR MKRrKON ¥ NOKPLIBAETCSt CNOeM
uaonupyiowen okucn. MNporonoky Hama-
TLIBAIOT HA CTepxenb 8 asa cnosn. Cnou
N30NUPYIOT 0T CTEpPXHN N mexay cobown
TOHKOW CTEKIIOTKANHbIO, CTCKANHHOW Hu-
TLIO UNK CNLA0N C UCNONLIOBAHUEM CW-
JINKaTHOI'O KOHTOPCKOro Knes.

K konuam oOGMOTKM Harpesatens 2
{puc. 1) onucanHLIM Bbiwe cnocoOOoM
NPUBaPeHL! BbIBOALI U3 MELHOW NPOBOo-
nokn gnametpom 0,8 v anuiicn 100 mMMm.
Breoan! OOMOTKM U TepMOnapbi U30Nn-
poBaHbl kepamuueckumm OyCamu (vnm
O0OMOTKOW CTEK/ISIHHOW HUTLIO C Kneem).
CBepxy Ha Harpesarvesib nomeuiera oo6-
MOTKa 5 ac6ecToBon HUTK, KOTOPAS (PUK-
cupyerT Harpesatens 2 8 TpybuaTom aep-
Xarene 4 n ymeHeluaeT Harpenasue py4u-
KW Nas/ibHyKa.

Cob6paHHbif y3en crepxXeHb-Harpesa-
TEAb WMCNBITLIBAIOT NPV NOCTENEHHOM
Nporpesanu TOKoM. MNpessiwenmne Mowy-
HOCTW CBEpPX ONpefeneHHOn paHee CBU-
DETENLCTBYET O HaNUuUKU BKTKOBLIX 3a-
MblkaHy 8 oOMoTKe. UX MOXHO nonbi-
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PAOWNOJIIOBUTENIO-KOHCTPYKTOPY

JarbCs YCTPAHUTL HECKONBKUMU paso-
rpesaHusiMu  Harpesarenst TOKoM A0
KPACHOro xkaneHun., B cnysae HeyAaywm
HeoOX0AMMO NepemMoTaTb HarpesaTens.

fepxarens 4 nacoToBNeH U3 AByx No-
nOC NUCToBOM cranu Tonuwmnon 0,2...0,5
MM. JyuiLni marepuarn -— APOMOHMKene-
Bas CTanb, HO B KPANHEM CAyYae roauTcs
U XECTb OT KOnCepnHbIXx 6aHok. 3aroTos-
K 00XUMAIOT BOKPY! OnNpasku anamer-
pem 6 MM 1M NoAaroHsT Mexay coboi
TaK, 4ToObl OHWU, CNOXEHHbLIE BMECTe
8A0NL, 00pa3zosann UMAKMEAP PVHOK 75
MM. 111 YMEHBULEHURK HArpesaHus pyykm
B 3aroTOBKax pfepxarens npocBepsieHo
HECKONBLKO OTBEPCTUN.

Pyuxy 7 n3rorasnusalor w3 nanse-ma-
LIE Y NOKPUBAIOT INOKCUAHLIM KneeM. Ha
TAKYIO XE€ ONPaBKy NOAXOMALEro awa-
METPa HaMaThiBAKT HECKONbKO CNoesB
nevtul M3 ralerHoi Gymaru, obBuNbLHO
CMa3anuon Xuakum Kneem ~— cronsip-
HLIM, Ka3GYHOBLIM UAN KPAXMBNbHbIM
Knemcrepom. 3ateM 3aknanbiBaleT pera-
Y AGPXATENs U HaMaTuLiBAT CReAYIo-
lume cnoun Gymaru 10 nofiyueHun Kenae-
MO TOSULMHBL U hopMbl pyuxkn. Tlocne
BbiCLIXxaHUs Bymara CUNbKO yCaxusaeT-
Cs1, NPOUHO hrkevpys aepxaTtens.

3arorosxy pPyykm oOpabaTtwmsalor Ha-
NUNBHUKOM M Haxgauton Gymarow U CHn-
MaIOT CO CTepxis. Ann obnerieHun cHa-
™M Cnejlyey ucrionb3oBartb ONpanky C
FNAaaKoW NoBepxHoCTLIO v Nepen Hano-
KCHUEM NAnNbLEe-Malle NOKPLITHL €e CNoeMm
pacnnagneHHoro napadwviia. BypTuk Ha
fnepeaHeM KoHUe PYMKW npeaoxpaHaer
Nanbiibl OT OXOra ¥ NO3BONSIET KNACTL ria-
AanbHUK Ha cTon 6e3 noacTaBku.

K BLIBOAAM HArpPeBaTeNbHOro aNemMeH-
1a 2 v TepmMonapsl 6 NPUNansaoT YeTbl-
pexnpotojiHbin kabens 8 ¢ ceueHnem
NpoBOAHUKOB He meHee 0, 17 mw®, Harpe-
BaveNbHblA 3nEMeHT c kabenem scrasns-
KT B [epXatent u GuUKCUpYioT KOPOTKOW
CTanNcHOM NPYXuHou 3, Tyro HaneTon Ha
KOHEeL Aepxarensi.

TepmocTabwnnaarop nasnbHUKa (CM.
cxemy Ha pucC. 2) NUT3ABTCH NYNLCUPYID-
LM TOKOM C AMOahOro mocra VD2—
VDS. Ceetoauon HL1 cnyxur nsavkaro-
POM BKIKOMEHUS NAR/NLHUKE B CeTb U OA-
HOBpPeMeHHO DopMupyeT nynscyhpyio-
wuii 00pPasUOBLIh CUrHazi amnauTyaon
oxono 2 B gna komnaparopa Hanpsxe-
HUS, BuinonHeHHoro Ha OY DAL, Peawn-
crop R7 racur nanuwex HanpaxeHwsi B
uenu nutaums OY. Todka CoeamHeHUN
ceeroauona HL1 v pesucropa RS ecrts
MCKYCCTBEHHAs CPEeOHNR TOYKa n3Mepu-
TeNbHOrO y3na, OTHOCUTENBHO KOTOPOM
Ha MHBEPTUPYIOUINI BXOA KOMNaparTopa
noctynaer Tepwo-3C cnas B1, u Ha He-
MHBERTUPYIOWUIA Bxo8 — Yactb ob6pas-
LOBOro HanpsixeHvs ¢ Pe3ancTUBHOro ae-
mtenn R2R3R4.

Mo cpaBreHnid CO CKOPOCTLIO uaMeHe-
HUS NYNLCUPYIOVIETO MUTAIOLLEro Hanpa-
XeHusn nepexoaHslie npoueccs! 8 OY npo-
TEXAOT HAMHOI O ObLICTPEE, Y10 NO3ABONRET
paccmatpmpaTte pabory xOmnaparopa 8
TEHEHUE NUTRIOWETO MNYALCa ND 00LIN-
HOM Mopenu. Takoe [onyuwexse cnpa-
BELAIMEO ANA aAMMNIINTYALI NUTAKLWNX UM~
NyNsCOB OT AMHULL BONLT 10 MGKCUManb-
HOro dnaueHusi, Ocuunnorpamabl 04HOIO
NONYNEpPUoAR BLIXOAHOIO CUrHana, Bbipa-
farwiBaeMoroc komMnapatopom, B ynpo-
WEHHOM Buge u3nBpaxeHn Ha puc. 3.

MpeBuIeHne HANPSHKEHUN Ha UBUXKE
peductopa R3 Han repmo-3AC otHOCK-
TCNLHO CPEeAHEN TOMKW COOTBETCTBYET
BLICOKOMY YPOBHKO HA BbixOAe KOMNapa-
Topa. Mo GopmMe BbLIXOAHON CUTHAN KOM-

naparopa npakTU4YecKr NOBTOPSET Mv-
Tarouwee (puc. 3,a). B NpoTUBHOM Cnyyae
YPO&eHe CUrHaNa Ha BbIXORE KOMNaparTo-
pa 6NM30K K HyNiO.

Qcuunnnorpamma Ha puc. 3.6 cooTBeT-
CTBYET PasHOCTU IHAYEHUI HANPSHKEHUA
Ha BXOAAaX KOMMaparopa, paBHov eanHn-
uam v nonsim MunnaneonbTa. Makcumymol
Hanpaxexnua nutanun n o0OPaA3LOBOro
coBNanaT No spemenn. MNoartomy 8 Ha-
HaNe N KoHUE UMAyNbCa BLIXOAHOE Ha-
NPsSHKeHne KoMnaparopa 6nusko K Hynio,
a B CpeaHen 4acTv OH pabotaer kak and-
hepeHUUanbHLIi YCUNUTENDb C OYEeHb
GonblnM KOIGPUUMEHTOM YCUNEHUA.
Moaromy OY K553YA11, a Takxke HEeKoTD-
pPrie Apyrue C BHYTPEHHENW Koppexuuven,
Np¥ T0M BO3BYKAAIOTCH, “TO M NOKAIbLI-
BaeT ocumanorpamma. 3oHa camosoaby-
XACHUS YKOPAUMBARTCSH C YBEAUNEHUEM
Tepmo-34C.

VMnynbeul CamoBo3CyxaeHus, npoae-
TeKTMPOBaHHLIE Anoaom VO1, uHterpu-
pytoT uens R8C1. Hanpsixenue koHAEH-
caropa C1 orkpuiBaer Tpansucrop Vi1, 8
Pe3ynsTare Yero OTKPLIBAETCH U TPUHN-
c1op VS 1. Mpu aTom Harpeearens B2 na-
SINbHUKA BKNOUAeTCH. B o1cyTCTBUe UM-
NyNLCOB Ha BbIXCAE KoMNapartopa TpaH-
3uctop VT1 u tpunmrcTop VS1 3akpuiThl,
HarpeeaTeNb BoIKMOYEH,

HomMuHanbl 3neMEeHTOBR MHTEerpupylo-
uien nenu cornacoBatibi C YaCTOTOM CeTn
1 TENNOBOW MHEepUuen HarpesaTesnbHoro
anemenTa rakwm o6Gpasom, 4106w BO
BCEM nHTEpPBane pPerynupyemon temne-
patypbl Tepmocrabunwiartop paboTan
NPEUMYWECTBEHHO B ABYNA3MLOHHOM
pPeXUME — BKRIOHEHO—BbIKNKHeHo. da-
30UMNYNLCHDLIR PEXUM MOXET BO3HUKATH
TONBLKO HA BPEMA HECKONBKMX UMNYNLCOB
MNTAIOWEro HaNPSKEHUR.

Ceetoauon HL2 cnyxuT nigukaropom
HanuuuK TCKa Harpesanusn. Mpv xonon-
HOM NasNbHYKE CRETOANOA, BKIOHEH He-
NPEpLIBHO, a NPY KOCTUXEHuKU paboueh

I
a) t§

TeMNeparypLl Xana Muraet ¢ NepMoaomM
B HECKONbKO cexyHhd. Peaunctop R6 ycr-
PAHSIET CUNbHLIM «NEpeKoc» pexuma OY
npy cOpbIBE UEnn TepMonaps!. Pe3ncrop
R13 npenHasnaueH N8 NOAKMOHEHWS
NAsiALHWUKE K 3a3eMNAI0WeMy NPoBOAY.

TepmocTabunn3arop CMOHTUPOBAH Ha
neuatHon npate u3 HoNLIMPOBAHHONO
CTEKAOTEKCTONUTa TonuwHon 1,5 Mmm.
HYeprex nnatkl npeacrasfied ra puc. 4,
Peaucrop R3 v cseroavoas HLT w HL2
npunasiibl CO CTCPOHLI NEYATHLIX MPC-
BOAHUKOR U BbIBEAGHYL HA AULEesy0 Na-
Henb crabunuaaropa.

Peaunctop R3 — Cl4- 1A, ocranbHble —
MAT. Bmecto K553YA1 MOXHO ucnont-
3oBath npakTuiecky nooboie OY; Havwbo-
nee npeanosTnTened KP1408YA1, koto-
P e TpebyeT nameHeHniA CXeMLl 1 ne-
varHon nnartbl. Mpy gpyrux BapuaHrax
3amenbl OY cheayet oGparuTis BHMMANME
Ha Noabopky peswncropa R7 — amnan-
TYAHOE 3HAYEHUE HANPSKEHUN MUTAHWA
MUKPCCXEMBI HE IO/IXHO Npeanillars Ho-
MUHANLHOTO NAacroPTHOro NS npume-
Hewnoro QY.

Caervonvosast AN341TI (HL1) u AJ1341B
(HL2) MoxHO 3amennTs mobuimu noaos-
HbiMK, a ceeroauod HL2 — Munwmariop-
HOWM NaMNoY HakaNmBarivs. BMecTo cae-
Tonoaa HL1 MOXHO uecnoAL3oBaTL NIO-
6o MaNOMOLIHBLIA AMOA; B 3TOM CRYYAE
amnanTyna nmnynseos obpaaintosoro Ha-
npsokenvs ymerloiumntes o 0,2...0,6 B.

Mpuv yaervueHny HaNpPHKEHn: NUTarHn,
3aMCHe YyKa3anHoro Ha Cxeme CBEeTORUO-
a2 HL1 v npumenesnnvn tepMonapsl, OT-
JINMHON OT XPOMEeNL—aAMoOMEeNncBOn, cne-
AYET paccunTats unm nonolpiath HOMUKHE-
nbi peauctonor R1—RS. MNpu makcumans-
HOY aMNANTYAE NTAIOUNX NMAYNLCODB Ha-
NPAXEHUe B TOYKE COCUMHEHUSI PE3UCTO-
por R4 1 RS ponxko 6bite npubAn3uTens-
HO PaBHO MONOBNHE HANPRXEHUA NNTAHUR
QY. Tok uepes ceetoanon HL1 He apnxeH
NPEBbLILLIATEL HOMMHANLHOTO.

Bmecro guona KA103A (VD 1) noaotiper
nmoBoir U3 3ToN cepun uim nbon Apyrom
ManoMCUHbBIA BbINPAMUTCNRHBIA AUOA.
Tpanauctop M404X (VT1) 3amervm nio-
6biM N-pP-nN TPAHIVCTOPOM C MMNYNELCH LIM
TOKOM Konnektopa 6onee 100 mA 1 Hanpsi-
XKennem KOHHGKTD;)-SMMTTQD. fnpesbillao-
LIAM aMRNUTYAHOR 3HAUCHVE HANPSIKEHNSI

. nuranua yerpoucTsa. Tpunvcrop VS1 —
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PAOANONOBUTENO-KOHCTPYKTOPY

no6oi ua cepun KY201. duoast VD2—VD5
— KA202 ¢ nioboi Bykaom, ux MOXHO 3a-
MEHUTL NIOObIMN AMOAaMK C A0NYCTUMBIM
cpeaHym Tokom Gonee 1,5 A.

Konpencatop C1 — K50-6, unn kepa-
mMuuecknn KM6, K10-17, K10-47. Ero em-
KOCTb MOXHO YMEHbLIMTL B 2...3 pasa, Ho
npy 3TOM HEOGXoauMO ybeauTscH, uTo
perynatop He nepexoput 8 dasoum-
NYNbLCHBIA PEXUM.

Ha pyuky nasnsHuka uenecoofpaano
HaAeTL Metannmyeckoe konsuwo (E1 no
CXeMe) AnAa CHATUSR CTaTUYEeCKOro Iapsaa
c tena nasioulero. Konsyuo NoaxkMoNaT
yepes pesucrtop B14 K 0OAHOMY ¥3 BLIBO-
0B TepMonapbl,

Y cobpakhoro repmoctabunuaatopa
NPOBEPKIOT NPaBuNLHOCTL PaboThl NO
ocuMnnorpaMmam Ha BbIXOQE KOMNapas
TOpa N1 NO USMEHEHWIO HacTOTk! MUra-
Hus cperoamona HL2 B npouecce paao-
rpeBavHng Xana nasnbnuka, Ecnu xapak-
Tep paboTtbl CEBETOANOAA HE N3MEHAETCS,
TO 3TO rOBOPUT O HENPABUNLHOW NONapP-
HOCTM NOAKNAIQHEHUSI TEPMONAPLI.

Peauctopu R2 u R4 noabvipator cooT-
BETCTBEHHO B BEPXHEM U HUXKEM NO Cxe-
ME NONOXEHUNX aBuXka peaucropa R3
TaK, 4T00bI MAKCUMATBIHER U MUHUME L=
Hast TEMNEpaTypa xasna CoOOTBETCTBOBA-
na 320 n 120°C. 3arem rpanyvpyioT Lka-
ny TEMNepaTypbl, PAaCNONAraemyio y py-
Ku pe3auctopa R3. Yron nosoporta pyyku
peauctopa ClM4-1A paser 300 yrnosuimM
rpan. Wkana — nuHenHas ¢ warom B
20°C: oaHOMy peneHuio cooveeTcTayeT
yron nosopoTta pyuku g 30 rpaps,.

Mpn OTCYTCTBUM BO3MOXHOCTM n3me-
PUTbL TEMNEPATYPY Xana KPanHUe TouKu
WKanb! yCTaHaBAMBAKOT C HEKOTOPbLIM 3a-
Nacom: MaKCUMYyM — Onsl Namky Tyro-
NNABKUM NPUNOEM, MUHUMYM — AN
CBapPKW MONU3ITUNEHOBOW NNEeHKu (370
ele 0gHO NpUMeReHve nasineHuka). Mpa-
RYMPOBOYHag WKana B 3TOM cny4ae no-
3BOAUT NUWL NPpUBAN3NTENBHO YCT3HO-
8uTL Tpebyemyio temnepartypy.

Kak BUAHO 13 OnucaHus NannbHuka, ero
CTepXeHb C HarpesaTenem u TepMoaaT™u-
KOM BbINONHEHL! B Buae Hepa3bopHOro ya-
na. Npy n3HoCce CTEPXHA 3aMERIOT BECH
yaen. Ha parnag asTopa, Takoe peiuesue B
paguoniBbnTenbCknx YCNoBuAxX BNOAHE
onpasaaHo. Bo-nepsbiX, HENOCPEACTBeH-
Hblt TENNOBOM KOHTAKT TepMOoaaTyuka co
CTEPXHEM U HebOoNbWOE Tennhosoe Co-
NPOTUBNECHME HarpeBaTeNb—Xano B 3TOM
yane ofecneuusatot xopowytd Crabunb-
HOCTL ¥ TOMHOCTD MoAJEPXaHUS TeMNepa-
TYPbt, BLICOKYIO HGREXHOCTL, Manyo
MHEPLMOHHOCTL HarpesartensHoro ane-
MEHTa NAANBHNKA WU HAAEXHOe «3a3emne-
Hue» Xana. Bo-BTOpbiX, Bpemsi, HE0b-
XOAUMOE [sist U3rOTOBNEHWUS! HOBOrO Na-
SNbHOr0 y3na, He npesbiwaer 20 MUH.
Pacxon Matepuancs npy 3aMEeHe MUHK-
ManeH; TepMonNapy U HMXPOMOBYIO NPOBO-
NOKY MOXHO UCNOABLIOBATL MHOrOKPAaTHO.

YnOOHO MMETb HECKONLKO NasNbHUKOB
Pa3HLIX PpasMepoB U MOLLLHOCTY C OANHA-
KOBBIMU TPagyMpPOBOYHLIMK XapakTepwi-
CTUKamMu TepMonap, NOAKNIHaeMbIX K
Gnoky repmocTabunuaaTopa pasbemMom.
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ONTO3JIEKTPOHHbIH

AHAJIOr

SJIEKTPOMAIrHUTHOIO

PEJIE

. BAPAHOBCKWWA, B. dELOCOB, r. Open

10T HOBbBIN INCKTPOHHLIV KOMMYTALWMOHNHBIG NpubOop — Nonynpososa-
HUKOBOE pene — ynavyHo coqertaer B cebe nyHiumne CB0NCTBa Knaccuye-
CKOIO KOHTAKTHOrO PEne € MUHRATIOPHOCTLIO, NEIKOCTLHIO, BbICOKOH
YYBCTBUTENILHOCTLIO M APYMAMI Ka4eCTBaMI, NPMCYLLnMmN COBPEMEH-
HbiM 10YNPOBOAHNKOBLIM nipubopam. B Gmaxanuem Oyayuiem o,
0e3 comiieitiag, HanaeT CamMoe LLUNPOKOE NPUMEHEHUE 8 PAININUHLIX O0-

NACTSIX DNEKTDOHHON TEXHKY.

U306peTeHmne TpaHancropa NONOXUNO
Hayano 3aMeHe 3NEeKTPOBaKyyMHbIX NPrnBo-
POB Ha TBEPAOTENLHLIE aHANOrN, C u3obpe-
TEeHVUEM CBETOAXOAR CTEKNSIHHLIE UHAMKA-
TOPHbLIE NaMnbl yCTyNnunu MECTO kpucranny
u3nyu“aTens Ha apceHuae rannus, n ToNbko
3NeKTPOMExaHn4eckue pene Mano usme-
HUNUCHL CO BpemeH Hkobu u JleHua.

KowtakTHas napa pene obnagaer yHu-
KanbHbIMU 3NEKTPUYECKMMN XapaKTEPUCT-
KamK, He BOCMPOU3BOAUMbBIMM B NONHOM
o6beme Hut OfHUM 3NEMEHTOM TBEPAOTENb-
HOW 3NeKTPOHWKW. OCHOBHbBIE 13 HUX — BO3-
MOXHOCTb KOMMYyTauuu uenen, paboraio-
LLpX XaK HA NEpeMERHOM, TaK U Ha NOCTOsH-
HOM HanpPsXeHuyn, KpanHe Manoe nepexoa-
HOE CONPOTUBNEHNE 3aMKHYTEIX KOHTAKTOB
— JECATLIe U COTble A0NM OMA, BbICOKOE
SNEKTPUHECKOe CONPOTUBNEHME MU30NALMK
MeXAay ynpasnsowmMm 1 UCNONHUTENbHbI-
MU uenamu. HecMoTps Ha Manyio Hagex-
HOCTb MEXaHW4ECKUX KOHTAKTOB, 3NEKTPO-
MArHNTHBIE pene 0CTaDTCH OCHOBHLIM 2N~
MEHTOM KOMMyTaLMM B annaparype CBA3wn,
YyCTPOUCTBAx aBroMmaTuku.

B xauecrse TeepnoTenbHbIX NeMeH-
TOB KOMMYyTauUUu B HACTORLLEE BPEeMs uc-
NONBL3YIOT B OCHOBHOM TPWU TWNa nony-
npoBoaHUKOBLIX Npubopos — Gunonap-
HbI€ W NONEBLIE TPAH3NCTOPL! U TUPUCTO-
pbi, K&Xaotit 3 KOTGRbIX , oBnapan cne-
undudeckumut 0COOGEHHOCTAMN, 3aHUMa-
eT onpeaeneHHoe Mecro B CUCTEMax
KOMMYTAUUK, MOCTENEHHO BbLITECHAN
3NEeKTPOMArHUTHLIE pene.

B nocnepHee Bpema Bce Bonee wupokoe
pPacnpocTPaHeHne noay4aeT HOBbIA TuUN
XOMMyTaTOPa — OMYO3NEKTPOHHOE pene
CTpykTypbf MOM, vnn uHase — r8epgo-
TensHoe pene. 3a pybexom paspaboraHo
HECKONBKO NECATKOB PasHOBUAHOCTEN Ta-
Kux NpuBOPOB, PacCHUTaHHBIX HA LUMPOKOE
NPUMEHEHUE, Ha4YuMHas OT aHanoroBbiX
MYNbTUNAEKCONOB U TENEKOMMYHUKALMOH-
HOW annapartypbl y1 3aKaHuvBas KoMMyTa-
TOPaMK Ha TOK B aecatku amnep. MNorexum-
8NLHYI0 8MKOCTb PhiHKAZ TBEPAOTENLHBLIX
pene OueHWBAaT B COTHU MUANUOHOSB
WTyK. B HacTosiee Bpems NpouCXoaut
6ypPHbIM NPoLEeCce 3aMeHbl INEKTPOMarHuT-
HbIX Pene ux TBepPAoTENbHbIMUA aHANOraM.,

Cxema onTo3neKTPOHHOro pene npea-
crasneHa Ha puc. 1. OHO COCTOUT U3 cBe-
voauopa HL1, cBeT KOTOPOro nagaer Ha
NUHENKY NOCNEAOBATENbHO COEANHEHHbIX

doToanonos VD1 — VD14, n napsi Tpan-
auctopos VT1, VT2 crpyktypbl MOI, 06-
Pasylowux BuiXogHyr CTYNEHL Npubopa.

Ceetoanon smecrve ¢ ¢ortoauogamu
npepcrasnsoT cobon onTtonapy, Kotopas
npeocbpalyer BXOAHOM TOK Hepe3 ceeroam-
04, B HanpsxeHue okono 6 B. 3roro snon-
HE ROCTATO4HO ANA YNPABNEHUS NO 3aTBO-
py TpaHaucropom MOI cpeaHen MOLUHO-
ctv, s HapexHoro OTKPLIBaHWA MOLHO-
ro BbICOKOBONLTHOrO TRAH3NCTOpPa YUCNO
¢GoToAMoA0E B nUHEWKE NOoTPeboBanoch
Bb1 yBENUUUTL A0 HECKONLKMX AECATKOB.

YcTponcteo Al cayxut gng ObicTpon
pPaspsakn EMKOCTU 3aTBOpa TPAH3WCTO-
PCB NpU BbIKAKOYEHUU pene. 3T0 MOXeT
O6biTe nubo NpocTo peauctop, nmbo
CNOXHbi 3NEKTPOHHbBIA Y3, BbINOAHAO-
WM A0NONHUTENBHO QYHKUMKM 3aWUTbI
TPaH3UCTOPOB OT NEPEerpysok u um-
NYABLCHBIX NOMEX.

Mockonbky TpanaucTop MOIM KOHCT-
PYXTUBHD COAERXMT B cebe BCTPOBHHLIN
avon, pna ofecneyeHust «PasoOMKRYTOro
COCTORHUA KOHTAKTOB» BbIKNIOYEHHOrO
pene npu NGO NONAPHOCTU KOMMYTY-
pPyeMoro Hanpsxenus Heobxoauma napa
TPaH3UCTOPOB, COEAVHEHHbIX BCTPE4HO.
Berpoentbie auoabi — VD15, VD 16.

B o6uiem cny-ae TBepAoTensHoe pene ¢
ORHON «TRYNNIOI KOHTAKTOB» NPERCTasNAeT
coB0# KOHCTPYKUMIO U3 HEThIPEX KPUCTanN-
nos — ceeroanoaa, ¢oToanoaHON MaTpu-
Ubl ¥ AByx TpaHsuctopos MOTL. Cxemaru-
YecKu YCTPOMCTBO OQHOro M3 BapuakTos
pene nokasaHo Ha puc. 2. [1nn HaaexXHon
ranbBaHUHECKOWN PA3BA3KU MEeXy CBETO-
AUOAOM 1 NuHEnKon ¢Goroauonos NOMeE-
WAMOT U3VMNPYIOLYIO MPCKNaAKY W3 onTu-
HeCckv NPO3payHoro KomnayHga. Poroam-
OAHYID MaTPUIY U YCTPOUCTBO YCKOPEHUs
Pa3paakv BLINONHNIOT, KaK NPaBuno, Ha o4-
HOM KpucTanne. DoToancab OAUH OT ApY-
raro U30AMPYIOT CNOEM AU3NEKTPUKa, Ha-
npuMep, ABYOKUCH KPEMHUA. 3TO NPEAOT-
BPaWaeT NAPasnTHLIE yTeuKun Mexay oT-
AencHbiMKY OTOOUOAAMU, KOTOPDLIE MO-
ryT NPUBECTN K CHUXECHUIO CyMMapHON
¢oT10-34C. NocKoNbLKY YCTPOUCTBO YCKO-
PEeHUA Pa3psaku HyBCTBUTENLHO K NOCTO-
POHHEMY CBETY, HAA HUM NOMBLLAIOT He-
MPO3pPAayHbI 3KpPaH.

OansHenwee uHTerpupoBaHlme nemMeH-
TOB KOHCTRYKUMW MAET NO NyTu pa3meule-
HU$1 (POTOAUOAORE U TPAH3IUCTOPOB HA Of-



PARNOTIOBUTESIbCKAR TEXHOJIOTUA

HOM KpUCTanne, YTto npepcrasnaeT cobon
CROXHYIO TeXHONOTMHECKYIO 3a5a4Y. OBMEH ONbLITOM
e e e Wit i K
1S NpenMyuLLecTsam oNTO3NEKTPOHHOMO
-'—I Ve, - | : pene nepen Apyrumy TBEPAOTENbHLIMU YMEHBLULIEHUE
Ll_)gi' Vol foul " | YCTPOVUCTBAMM KOMMYTALMW — TPAH3W- 3ArPSIZHEHUS
! . CTOpaMu U TUPUCTOPamMv — Cneayer or-
I g = ez| At VOISl |4 HECTW BBICOKYIO NMHENHOCTL BbIXOQHOM BJI0OKA ro/1ioBOK
- | B - A
L s ‘ ng;t{ gMnepHO” SRDATTRRRETAN, RO HeroTopbie xarywieyHsbie MarHuroQomb
! AV4 8 HHOM COCTOfHUW, Fpucyllee NEPEOI 1 BTOPO#A rPYNN CAOXHOCTY, 06na-
. MOMM oueHb ™
l Vs —|"3— VD51 TPAR3UCTOPaM CTPYKTYpPbI NAN0LME XOPOILUMK INEKTPOAKYCTUNECKS-
2 _ V}'p' | !3 Manoe BbiXoLHOE OCcTaTrto4vHoe ljanpnme- MU apaMerpamv, UMEIOT CyLIeCTReHHRN
e — . " . . 3 } HUE, He npesbllauiee Aonev MUKpo- HENOCTATOK — YaCT0 3arpsasHaioTcH No-
BONbTa, BO3MOXHOCTL KOMMYTaUUy ABY- BEDXHOCTH HaNpPasnfiioliuvx CTOEeK I;! Onoxos
P 1 HOHHprIX CUrHanos. Bce aT0 Aenaer :'OﬂOBQK MOPOLLKOM OT MafHHT'HOH NEMTL,
uc. PaccMaTPUBaeMbI BUA TBEPAOTEALHOFO Jggenc%;oggn;;:?c;e:‘i:g:%gng:::g::;o
ﬁg?gaSrﬁ%?::'t:;?:zama:ﬁ(gzylgg;‘:rg;ﬁ- MpMuMHamMu GLICTPOrO 3arpR3HENMA 2Ne-
; e n 2 MGHTOB AEHTONPOTHXHOIO TPAKTa v U3HOCA
Hionupyrowtas npoxnadxa (8emodnod CTVK@ BK/IOHEHWA U HENYBCTBUTENLHOCTS NEHTHI, BUAUMO, ABHFIOTCA €€ 3HAMUTENb-
PomodrodrHas K UMNYNbCHBIM NOMEXaM Ha BbIX0ae B Bbi- HaR MEXaHMYeckan Harpyaka ua DOKOBLIX
Mamphya KNKOYEHHON COCTORHUN BRICAKO OTnnua- HArPannRouWx cTonkax v vapanaive pa-
10T 3TU pene OT TUPUCTOPHBIX KONMYTa- 58;??{ ey nen;r;;:acrxam;unamuzeﬁcn e
TOPOB. Manbiit TOX BKAKOYEHUR — eavHu- e 52 Bl
yCcTpaneHus 3tvuxX HOOAOCTATKOL B
Ubl MuUnnnamnep — no3sonser ynpas- marnuropone «Acrpa MK-111C» Guina
NATe TBEPAOTENEHBIM PENe CUrHanamMmu c npouvaseaena saMenia GokoBLIX HENOABX-
Bbixona mukpocxem TTJ1 v KMOI Ges HbIX CTOBK, PACNONOXEHMBLIX MO KPHIKONA
NPOMEXYTOYHbIX Gydhepos. Gn0Ka roA0BOoK, HA DPALLIAKIMECSH POIVIKK
K HepocTatkam MHTerpanscHbix pene Ha OT CTaporo nepexocHoro Kasyleutoro
TpaHancropax MOIM MOXHO OTHECTU Ke- Marumrodona «fensgune. Buryrpeiine
60NbLIOE NOKA YNCAO «FPYNN KOHTAKTOR» o Bl
' HbIMY FONIOHKAMM IIMEHSITL HA NOLBMXHBIG
peanuayembix B OAHOM KOPNyCe, a Takxe HE CREAYET, TAK KAK AAXE HE3HAMUTENLHOO
OTHOCUYENLHO BbLICOKYHK> CTOVMOCThL Bbi- kCAEGaHUE NCHTBLI NPUNOJUT K MOJYSALU-
COKOBONLTHBLIX TpaHaucropos MO ¢ ma- onHoMy ahdexTy. Manuiin xe yron oxsara
NbiM CONPOTURNEHUEM B OTKPLITOM CO- 3TWX CTCEK HE BhI3bIBACT CYULECTBEHHOIO
CTOSHUMN. YBCNUUOHMS HATPYIKU Ha CHTY.,
ManoMOLLHBIE ONTO3NEKTPOHHBIE Pene Ana crpoxenva ypenua o HANPABNRIOLWX
ponukax nNpUMexent Manoratapuribie
Puc. 2 MOM ocobeHHo MepecnekTueHbl B Tene- IAPUKOBHIG NOAWMMIUKN, KOTOpLIe 3a-
(hOHHOW TexHuKe. Yxe HanaxeHO Cepuii- NPECCORLIBAKT B HANPABINIOIWME NOAVKM,
HOE NPOKU3BOACTBO TBEPAOTENbELIX pene, Nocnetue MoryT GoiTh BLITONEHLE M3 JI0-
Teneqon yAOBNETBOPAICWNX TPeBoBaHUAM CTaH- PamOMNNVARN B BUAE UKMNMHAPOB AMaMeT-
NapToe ceaan. 10T Npubop Bulaepxusa- pom 18 v ucoton 14 Mm. [ Npujanus
DAt DA2 BT HanpaxeHue Ha suixole 8o 230 B, ero UM HaNPapRsIoLIMX CROMCTE WX PaGOokyI0
5 (I0DEPXHOCTL CNBAYET NPOTOMMTL Ma rNyOn-
€1 3 COMpPOTUBNEHNE B OTKPLITOM COCTORAHMK HY 1 MM N0 LMPUHE METHUTHON NeNThl (6,3
i |2 g 3 — 5...10 Om, oH cnocobeH xoMmyTUpo- MM) 1 OTWMDOBATE 0O MATOHOW NOBEPX-
oot 2 = Barth TOK A0 100 MA 8 CTAaTUHECKOM PEXN- HOCTW, O6EecnesuBaiLen LOCTaTOYHNE
{/gnp mMe u 0o 1 A — 8 uMnyascHom npwu pabo- cuennexHwe ¢ neMron. Hanpaenawime Po-
/ }" / yemM BXOQHOM TOKe 5 MA. Hanpsxenue JIVKK C NOAIANHUKAMY HACAXMBAIOT va Te
' [ R1 n3ONALUU MEXAY BXOROM U BbIXOAOM X€ CTOMKY, KOTORLIE NPUACTCS Npeasapw-
S 2401) |55  nocwraer 1500 B u 6oree. Komcrpyk- el HOoTowce: Ao B TOA Y e
- = TUBHO Takue PENe BLINONHEHbI B CTaH- i cne'uyerpm?arenhho i
Teneonnas R2 AapTHom kopnyce 2101. MbiTh B HEH3UHE VAW AUETONE.
IMHHSA 240 BapunaHT ONTO3NexTPOHHOrO pene, Tak kak auamerp ponukos Goimue ava-
e NPEQHa3HaYeHHOr o 4/18 KOMMyTaumn Ta- METpa NPexHWX CTOEK, HeOOGXOANMO COOT-
KVIX MOLLHBIX YCTPOWMCT8, KaK KOHTaKTOpPbI, BETCTBCHHO PACIUMPUTL OTBEPCTUA NOA
32 I , ABUIAYENU, NAMNbI HAKANMBAHMA, BLIACD- Bl o
= I el 3 XUBAET HANPAKEHNE HA BbIXOAHLIX BLIBO- - JPLTO O MRS S0 L
400 B 11 KOMMYTUDYeT 10K 20 1 A B M3NTCa NEHTHI M YMEHBILEHHA 3arPA3HENINS
_5_1 {2 |5 él?grﬁ?-lecxo Ao e o TpakTa B AauHOW MOAieNU marhmtodoHa
M O M- CTano ynanenme AeHronpuxkuma. Bo3Mox-
A3 DAL NYNBCHOM, NPV 3TOM BXOAHON TOK ynpas- HOE MOC/E 3TOFO YXYAWEHNE KOHTAKTa ReK-
NeHuA He npessbiwaer 10 MA, TL! C NOBEPXHOCTHK FONOBOK MOXET NHOUC-
Tenewanc B 33knioHeHne — HeCKONLKO NpuMepos ’;_?lggb 0“3'33 :gﬂpa‘dci;"h"mz YCSTHNOHKH
C. ron ] 7 . po ronosok M HMACTVHHONO M3HOCa MUX
Puc. 3 BO3MOXHKOIO NPUMEHEHWR ONTOSNEKTPOH i fonaba kot B RoviBibi i
HeiX pene. Ha puc. 3 npeacrasner Bapu- HAE HYKHO OTWANGOBATL NOBCEXHOCTL HA
AHT CXEMbl 3NEXTPOHHOrO KOMMYTaTOpa A/Ma3HOM BpYCKe.
47?! 330 - 5'5' aboneHToB ATC «Tenedor — Tenedakcn. C uenni0 yMeHLLeHU MIHOCa MarkdT-
Npu Hanuuuu HaNPaxeHus BbICOKOro HOM NENTH! LENecooGpPastio IaAMEHUTL CTU-
Ik Dalt £l ypoBHS Ha Bx0Ae Uy, K MHVv NOAKNIONEH panuLyK ronoeky Ha 1w 6C24.710, ymenb-
{ 5 Tene¢0H. Kax ToNnbko HanNpPAx¥eHue Uynp VB eMKOCTb Konalencaropa C102 B onoke
o L g +y Iz ® ~220 B YMEHBLIAGTCR A0 HYNEBOro, BKAIOMARTCS ?gg“fgaﬁgﬁﬂqggg"%ﬁe;'“g G}g; éﬂgn;’;?
9P | - Tenedakc, a TenedoH OTKNIoHALTCA. TaKXe NoAoGPaTs NONOXEHUe 1 OpPURNTa-
A Cxema y3na ynpasnexus namnoi Haka- LMIO FONOBKY B CRA3M C 3aMenon GOKOROM
nveanua EL1, nuTaiowencs or cetu né:pe- CYOVKHN.
MEHHOro TOKa, Nokalaka Ha puc. 4. Kom- MNocne aron popaborkn 3arpasuenue
Puc. 4 MYTaTOPCM TOKa NaMnbl CAYXMT TBEPROo- AENTONPOYAXKMOIO TPAKTA 3IHAUTENLHO
TensHoe pene DAI. MMﬂyanbl ynpaane_ yMerl‘UH,:g(:h' TAK KaK v3HOC nenvpr cran
o7 330 +5 8 HMS NOJAIOT Ha BXOA MUKpocxembl TTJ g?g;;-‘;";;'tﬁg';:'{;*;;;‘::ﬁgggvpc rOMUOK CO-
D1 DAY ‘ DD1. Ha puc. 5 n3oBpaxexa cxema Bapu- Takve M3MEHCHUSI MOXHO PEKOMEH[O-
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MCIOONBLBOBAHME PAIMOCUCTEM, HOOCTABISIEMEIX $MPMOU
“POFUROM", TOBBOJIMAT BAM 2 BEMTHM HA KAYECTBEHHO
HOBEM YPOBEHL KOMMYHMKALIMHA

4

AOCKA OBbABJIEHUU

“POFAUROW™ TNPEINNATAET:

CHCTEeMbI nepcoNanbHOro
paguonouncka {(“nengpxun-
rosblé CUCTembl”) Ha Oase
annapartypbt ¢upm SHINWA
u NEC

CMCTeMbl nepefaur AaHHLIX
no pafiMoKaHany C WCNONb-
30BaHueM KOHTpONnnepos
¢upm Kantronics u AEA ¢
CUCTEeMbI OO bLEAUHBHMUA KOM-
NLIOTEPHbIX CeTel no pa-

MHOIToOnNoONb30BaTeNbLCKKUE
paguoTenedgoHHbie cucTe-
Mbli Ha 6Gasze uudposoro

nporokona cBsA3uM Smar TP AWokaHany Ha Oaze uud-
T?unk i \:_ poBbix MmogemoB AIRLINK
RORBUROMN™ - >ro caman paBHooBpaBSHas HOcuMas, BOSMMAR M CTAauMOHAPHasA

annapaTypa ¥ aHTeHHHEe CHCTeMH [JJA MnpodecCCHMOHANLHOM M JoduTeNbCKOM CBSSM B
auanasoHax KB, VKB u [UB, a wTaxxe coOOTBETCTBYXwmAR HMBMEpUTeNbHas TeXHuKa
npouseoncrea senyumx ¢upm CUIA m Anouum.

“RORUROMN HampaMyw CBABAH C XpynHermne ceTbw papguoMarasusop ClUA M MoxeT B
cCaMwe cxaThe CPoxyM MO BameMy 3axal3y QoCTaBuTh JOONE BCroMoraTenmHNe yCTpoMcTsa
M OTIeNnLHHEe PagMOROMIIOHEHTR X CBABHOM M CNTOBOM TEXHUKE.

Ham Tenepomni: B MockBe (095) 938-89-94
B BopoHexe - MarasmumH “3Oxpan” (073) 256-00-72
. B Camape (8462) 59-27-06
B Crasponone - HIO “PamOxOMMYHMKaAUMOHHEE CHCTEMH”
(8652) 24-84-52, 22-40-07 (daxc).
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Tenedon otaena pexnamol 208-99-45, renedon/pake 208-77-13




CNPABOYHbBIW JINCTOK

COJTHEYHO-

AKKYMYJIATOPHBIE

BATAPEU

AJ1A9 TMTUTAHUSA P3A

«INeKTpoHuka MS» npepyazHayveHa
ansa NUTaHne papvonpPuUeMHuUKoR ¥ Apy-
roll NOPTaTUBROWM papuoannapaTtypbl €
HanpshkeHnem uianus 5,5...6 B npu Ho-
MUHaNLEHOM TOoKe Harpysku 40...130 mA.
Bnok moxeT ObiTe UCNONL30BaH Takxe
KaK 3apagHoe YyCTPOMCTBO A1 BCTPOGH-
HbIX aKKyMYNaTOpOB.

Conneunas 6arapes cocromt ua 20 no-
CneaoBaTensHO CoOeAUHEHHbIX (oTo3ne-
MEHTOB ¥ KOHCTPYKTUBHO BbINOAHEHA Tax
Xe, KaK W Yy «DNeKTROHUKU M 1». AKKYMYy-
natopHan Gartapesn cocrasneHa “3 natu
akkymynatopos [1-0,26, BKnoHeHHbIX NO-
CNenoBaTeaLHO U Pa3sMBeu\eHHBX B OT-
A@NBLHOM OTCEKe HA ThbiNbHOW CTCPOHEe
kopnyca. Paaom B8 OTAENBHOM OTCEXE
pa3MeuleH 3NeKTpoxadens C KONOQKOW.
PaapenurensHuiin puoa — KA 103A,

«3neKTpoHuka MS» npv Becbma He-
6OMbWKX pasmMepax — AOBORLHO MOLLY-
HbIl UCTOMHAK NUTAHUA (MakCUManbHas
MouwHocTh — 6onee 0,7 Br), Ee akkymy-
NATOpLl o6ecneqynsaloT, Hanpumep, pa-
Gory MarHnTtoQOHHOrO nnenepa 8 Teye-
Hve Gonee ABYX yacos. Brelwnui sug 6a-
Tapeu noka3aH Ha puc. 3.

«3IneKTpoHuKka M4» paccuuTaHa Ha
COBMECTHYI0 paboTy C noprartueHbIMU
crepeomMarkutodoHamu, nnepnepaMu
unu Apyron manoraapurHow pagwoan-
napaTtypon C HanpaxeHnem nNUTaHua
2,5.3 B npyu HOMMHANBHOM TOKe
200...250 mA. Conneynas Gartapes co-
cTouT n3 27 GoTo3nemMenToB, coeau-
HEeHHbIX NOCNepoBaTrenbHO-Napannens-
HO. 3NeMEHTbl CrpynMpOoBaHbl B8 TPW
DAAa; B KaXAOM psay N0 AesfTb 3ne-
MEHTOB, COBAUHEHHBIX NOCNenoBaTeNb-

Oxonuanue, Havano cm. 8 ~Papuor, 1995, Ne 1,

HO, @ PALLI BKAIOYEHbI NapanienbHo.
CHapyxun Barapes 3auwjmuiena npo3pay-
HOWM KPbLIWXOW 13 akpuna.
AxkkymynaTopHas Gatapes COCTOUT U3
LBYX NOCNEeL0BaTENLHO COEAUHEHHbIX
LUNUHAPUYECKUX AKKYMYNATOPOB
HKI'Y-0,5, pasmeuierHrbiX B OTAENLHOM
OTCEeKe C ThiNbHOWM CTOPOHKEL. K akkymy-
NATOPHCMY OTCEKY NOAKNIOHEH Hepa3b-
emHbil Kabenb ¢ Konogkown. Mpw OTCYT-
CTBUU AKKYMynATOPOB 8 3TOT OTCEK
MOXHO nOMeWaTh ranbsaHu4yeckKwe
anemeHTol A316, koTopbie OyayT pabo-
Tate B 6yhepHOM pexune C CONHEYHOR

GaTapeen. PaspenutenbHoln auop —
KA103A. BHewHwd aua «3neKTpoHUKA
M4» riokazan Ha puc. 4.

TexXHU4YecKue xapakTepucTukv Ccon-
HeYHO-AKKYMYNATOPHLIX Oarapeit cepumn
«INEKTPOHUKA» CBEAEHLI B TabAULY.

Kaxpas una CONHEYHO-aKkKyMyaaTop-
HbiX Garapen npeaHasHayeHa ana nuta-
HUA CBOewn rpynnbl paguoannapartyps! v
NO3TOMY LWUPOKUE Bapwaunuy BbIXOQHOIO
HaNPRXEHVA 8 HUX HEe NPeAYCMOTPEeHbI.
OpHake MHorooOpa3ue coapemeHHbIX
PaauO3NEKTPOHHBIX YCTPpOUCTe Tpedyer
CYWeCTBEHHOTO pacluupeHus paboriix
XapakTepuCTUK CONHEYHBLIX WUCTOMHUKOB
OUTaHus, npuiem xenarenbHo 6e3 yc-
NOXHEHUR W YOOPOXaAHUA UX KOHCT-
pyxuwv. C aton uensto 6uina paspabora-
Ha KOHCTRYKUUS OAWHONMHOIO CONHEYHO-
ro mopynsi CB-9M ¢ HOMUHaNLHLIM Ha-
npsaxeHnem 1,5 B, Kak y ranbBaHU4eCKO-
ro anEMEHTa.

N3 atux mopynen MOXHO cobuparthb
GNO4HBIE UCTOMHUKWN NUTAHUS HA HANPA-
xenue 1,5...12 B u tok 50...200 mA. Or
TAKOro UCTONHUKA MOXHO 3apPSXAaTh akKy-
MYNATOPbLI ¥ Darapen u3 HUX EMKOCTLIO
no 2 A-4, Moayns Cb-9M cocrouT na ve-
TbIpeX COMHEYHbIX ANEeMEHTOB, NpuKne-

Baraposn (Moaens)
TOXHWNOCKHUE XDPAXTOPUCTHKM S— : e "
M1 _ MS§ M4
CONHEYHOM BATAPEM:* |
HanpaxeHie X0N0CTOT0 X040, B, HE MOHRE 13 8 4,5
Pabovee nanpaxerue, B, He MoHee 9 6 3
ToX 3aMBIXKRHKA, MA, HE MEHEO 60 45 220
Pabouni ToK, MA, HE MeHES 45 35 200
AKKYMYNATOPHOW BATAPEMN: .
Pabovee Hanpaxexue, B 7,5..9 | 5:5.::8 2,3..2,6
Pa6ouuit Tox, MA, HE 1eHes 130 ] 130 250
MuHuMansHO® BPOMA 38pROKK OT CONHBYHoR Garapen, 4 5 5 3
TemneparypHbiit Avana3ox axcnnyarauuy, 'C -20...+40 1 -20...440  -20...+50
FaGapuhi, My, He Gonee 250x149x21 | 130x85x1B = 140xB5x24
Macca (c exkyMynaropamu), r, He Gones 450 200 130
* Npu oceewenocTs 1000B7/m?, cnexrpe AM1,5 u
Temneparype 25+10°C.
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CNPABOYHbLIA IUCTOK

100y 76 mfm AKKYMynamop
8b1803
BoiBo8  Kowmawmwas — TipHycHMHER
nianKa nAacMHQ
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EHHbIX K NNacTMaccoBOMYy OCHOBAHUIO W
coeavHexHbix nocnenosartensyo. CHapy-
XU 3neMeHTh! 3alulieHbl NPO3paYvyron
CBETOpacCenBaoLLen KPLILLKOW 13 akpu-
na. Moaynb C ThiflbHOM CTOPOHLI UMEeT
ABa pe3bB0BLIX BbiBOAR ANf 3NEeKTPpU4e-
CKOro U MexaHu4ecKoro CoeauHeHw ¢
APYruMu MOAYNAMU M YKOMNNBKTOBAH
KPeneXxHbIMN ReTansMu,

Moayns C6-9M ofecne4usaeT Hanpsn-
XEHUe 693 HAarpy3ku He MeHee 2, a € Ho-
MUHANLHON Harpyakoin — He meHee 1,5
B. TOK 3aMblkasna MOQYNR — HE MeHee
60 MA. PabouwiA ToK Harpysku — He Me-
Hee 50 mA. Madaputsl mogyna — 70x30x6

44 papnc ne2, 15951

MM, Macca — He Gonee 30 r. BHewHUA
sun Moayna Cb-9M ¢ nuuesor v Teinb-
HOUi CTOPOK NPeACTaBneH Ha puc. S.
COopky BLINOAHAIOT & NOMOWLIO raex
wandamn u XeCTKUX NaTyHHbIX NNACTUH-
YaTLIX NEePemMuINeK C 4YeTbipbMA OTBEpP-
cTusmMu, obecneunsalowmx MexaHuye-
CKOB U 3NEKTPUHECKOS COBANHERUR MO-
pynevi 8 Garapeto. ECnm HeobGxoanmma
mMexaHu4ecku 6onee XecTkas KOHCTPYyK-
uma Garapeu, ANA KPBMNeHUs mMoaynen
cneayeT ucnonb3csath CNeUWanbRylo
nnarty c OTEePCTUAMYU, B ITOM CrRyvae ne-
PEeMBINKK CNYXAT TONLKO ONR 3NBKTPU-
4YECKOro CoeauHeHnUsa MoAynen. Hexoto-

pbie BapuaHTbl NOCTPOBHUA Bartapen Ha
Pa83nU4HLIE HanNPAXeHue U TOK Npea-
CTasnexbl Ha puc. 6.

Ana nopknioseHns cobparHon Gara-
peu K Harpysxe ucnonb3ylT U3onupo-
BaHHble NPOBOAA C HAKOHBYHUKAMU, KO-
TOPLI8 HAQEXHO 3aKPennaAlT Ha BbIBO-
pax ravikamu. Cpasy nocne cbopkm 6a-
Tapew NposepsioT Ha paborocnocob-
HOCTb C Tem, 4700b! yOeauTbhCs B Hanu-
Y BNEKTPUMYBCKOro KOHTAKTa Mexay
BCEMu moayasmMu. fpu 3apaake oT con-
He4HOU GaTapeu akkyMynaTopHou 6arta-
pPen YUCNO 3apAXaeMbIX aKKYMyNaTOpoB
[ONXKHO ObiTe PABHO YUCNY CONHOYHBIX
MOoAYynen.

Kak yxe ObIno ckasaxso, CONHEeYHBLIN
moayns CB-9M no csoum ¢oroanekTpu-
4YOCKUM napameTpam BrONHe NPUroaeH
ANA 3aPRAKV OAHOro akKyMynaTopa. 31o
yao6HO ANA BNanenbLes CNyxoBbix anna-
£AaTO0B ¥ APYrMxX MUKPOINEKTPOHHEIX YCT-
POWCTB, KOTOPhI® MUTAKOTCA OT OAHOro
(vnu asyx) axkkymynatopa [-0,03 nnw
0-0,06. [na 38psakm akKyMynaTop MOH-
TUPYIOT Ha TbIfbHOW CTOPOHe KOopryca
MOAYNs, PUKCAPYR 6ro Mexay KOHTaKT-
HOW NNaHKGA W NPUXUMHORN ynpyrow
nnacTuHom {puc. 7).

Mpwv ecifope 3apagHoro Toka cneayer
YHUTBIBATE, YTO TOK 3ambiKaHHUR MOAYNS
U3MEHNIBTCR NPRMO NPONOpUNOHaNbHO
ero ocsewenHocTn. HeobGxoaumoe 3Ha-
4YEeHWEe 3apsAHOIo ToKa crepyer noanot-
paTb NpU PacCcenaHHOM CBETe WnKu Nop
3NEKTPUHECKON Namnoit ¢ NOMOLWbIO
MUnnuaMmnepmMeTpa.

YKaaaHHbie nNpumepbl Oaneko He wuc-
4YEpnNLIBAT BOIMOXHOCTEA NPUMEHEHUA
CONHEYHO-ABKKYMYAATOPHLIX Garapev x
CONHEYHOro MOAYNA KBK UCTOYHUKOB Nit-
Tanua BblToaon anekTpoHukn. Camoges-
TENbHLIE KOHCTPYKTOPbI CMOryT, NO-Bu-
AVMOMY, PeannlaoBaTh 3T BOSMOXHOCTI
B NONHOW Méepe.

MaTtepuan noagrorosmnm
K. BUHOBbEB, B. NAHTYEB

r. Mocksa
NUTEPATYPA

1.Wpmec B., Mowkosuy M., Caflkun P,
=flenvs — PagUONPUBNHUK ¢ conHevHon aTa-
peei. — Paavo, 1985, Ne 5, €.34.

2. XXyxos C. T., 3uvomven K. B., Kyann B. Y,
Barapen CONHOYHan akKymynsitopHan. — Cau-
ABYeNnbCTEC HAa NPOMBLILWNEKHLIA 00pasey
Ne 18362 or 20.11.84.

3. AGakymosa W.I., Apauuukos 10.C.,
3unoebes K.B. u ap. Barapes conHe4yHan ax-
KymynaTopras. — CBruaeTenscrao Ha NPOMbILL-
nerHbin obpaser Na 26114 or 15.09.88.

4. Opannunkos H0.C., 3nnonses K.B., Ca-
nuirnua T.B. barapes ConHewHan akkymyns-
TopHEA. — MNarenT PP Ha NPOMBILINGHHBIA 06~
passy Ne 38113 or 23.08.91.



3A PYBEXXOM

U3MEPUTE/Ib OTK/IOHEHUSI
CKOPOCTU JIEHTbI
OT HOMUHAJIbHOM

N3-3a A3HOCA MEXAHUHECKWX Y3N0B M
CTaPeHUA 3NEKTPOHHBIX CKOPOCTL ABMXEe-
HUA MarHUTHOW NBHTbLI B MarHUTOQOHE 140-
X6T U3MBHUTBLCRA, YTO BbLIAOBET COOTBETCT-
BYQLLES UIMEHERWUE TOHANBKCCTY 3BYYaHUS
QOHOrpamMmet,

BElb QOPOrar U MaNoAoCTYyNHAR A8 Paauo-
netureneh, a HacTOTOMEPBl — FROMO3AKM U
TpebyioT NepecyeTa pel3yNbTaTtoB UIMEPEHNS.
Bonee yaobeH cneuManiauposaHHblil W3Me-
pUTENb OTKNOHEHUR CXOPOCTU MAarHUTHOM Ner-
Te, CXEMA KOTOPOrO NPUESAEHA HA PUCYHKE.,

CUTHANM3UPYET O TOM, 4TO CKOPOCTb MArHUT-
HOW NEHTbl 3HAYUTENBHO HWXE HOMWHaNb-
HOW). ocne 3Toro YacTOTy CUrHANA YCTaHo-
8UTb pasHom TouHo 3150 My ¥ peancTopom
R9 nobuthcs ceeveHus ceetoamopa HL4
{CKOpPCCTh ABUXEHWUA ParHa HOMWHANLHOM).
PerynupoBsKKM NOACTPOBMHBLIX PEe3ucTOopos
0Ka3biaal0T B3aUMHOE BAUAHME, NOITOMY
NPoLeCcC YCTAHOBKW CBEBYEHUA MHAMKATOPOB
HL7 v HL4 cneayer NOBTOPUTL HECKONLKO
pa3. Bo BCex caysanx perynuposky yCTpou-
CTB8 KOHTPONbL 4acToTel CneayeT Npowusso-
AWTb UDPOBLIM YACTOTONAPOM.

Mpy vaMepeHUAX Ha UCNBITYeMBIA MarHu-
TOGOH YCTRHABAWBRIOT N3MEPUTENRbHYIO NEH=
Ty ¢ yacrotoi 3150 My 4, perynupya cxo-
POCTb ABMXBHWUA MBrHUTHON NBHTLI, Ao0nRa-
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PakoMeHAyeMbI B NUTERATYPe QNS pagvo-
noduteneii MeToa M3MEPEHUR OTKNOHEHWA
CpeAHeH CKAPOCTH OT HOMUHANLHOW C NOMO-
WHI0 CEKYHAOMEPa U MEpPHOro OTPeska mar-
HUTHOW ABHTL! RAeT BONblUYID MOrPEeLHOCTL
¥3-3a TOro, YTO NPW Pa3METKE NEHTa HaxoauT-
CA B SBOCOAHOM COCTORHUK, 2 NPU NepemMeLLe-
HAW B MarHUTOOHE MMBET BranKe onpeae-
AEHHOE HaTAXEHME, NPUBOAALLIEE K ER YANVHE-
HUIO (o6patumony) Ha 0,5...1 %, Bonee Tou-
HbIM SBNAETCA METOR BOCNPOMABEABHWA U3NE-
PUTENBHOW CUrHanorpanMsi (Yacte «d» uame-
PUTENBHbIX NEHT) C KOHTPONEM ee YacToTh! ae-
TOHOMETPOM VN YaCTOTOMEPOM C NOCNEAYIO-
wum nepec4eToM. OaHako AETOHCMETPhl —

amepurens cocTour u3 popmupoparens
NPAMOYrONBEHONO HANPAXEHUA HA MUKPOCXE-
mvax DAT.1 v DA1.2, BkNOYEHNSIX KaK KOMNa-
paTopw, yorpoicTea npeobpazoraHna Hac-
ToTa—HanpaxeHsue Ha anemextax R4, C3,
RS, VD1, C4, ycuavitens noCTORHHOrO TOKa
Ha Mmukpocxeme DA2, crpaxveawwero
dureTpa RBCS 1 yCTpOMCTBa URAVKAUMA Ha
DA3 — DAS5, R9 — R22 n HL1 — HL7.

Perynuposxy yctpoicrtea Npov3soanT B8
cneayrwem noosake. Ha sxon Heobxoaumo
nNOAaThL Hanpsxexnne 4acTotom 3060 Mu (-3%
OT HOMUHANLHOK V3NePUTENLHOW YECTOTH!
3130 Mu) v peaucropom R22 pobuTeCs cae-
YEHUs TONbKO oaHoro ceetopvona HL7 (oH

10TCA cBeYeHuR caetoauona HL4 (0%). Npwu
OTCYTCTBUM U3MBPUTENLHON NEHTbI MOXHO
MCNONL30BATL CUTHANOIPAMMY, 3aNVUCAHHYIO
Ha 3a88A0MO MCNPAEBHOM MarHUTOPCHE.
BHUMAaRUIO TEX, KTO MCMONb3YET MaMepu-
TeNbHYIO NEHTY ANOHCKOre npomasoacrsea. Ha
Hei CEeKTOP AR N3MEPeHUa HoMMHAnNa Ckapo-
CTV ABWXBHUR MarHutHOW NEeHTLI UMEET Yac-
Toty 3200 4. 310 CNefyeT y4uTHIBaTL NPY Pe-
rYNUPOBaHUU NPeanaraeéMore ycTpomeTea.

o marepyanam xyprana ~PanioAMaTopy
Npumevanue pepakuun. Bee yxasanHbie wa

NPUHUMNKANEHOA CXBMB YCTPONCTBA P3AN03NEMEN-
Th: OTEBCTBEHHOrO NPOU3BOALTEA.

OLlHOPA30OBASA
TEJIEBU3NOHHASI KAMEPA

Hepegkw Cnyyan, Koraa TenexypHanucr,
CHUMAIOLLWIA, TKaXeMm, cUeHY GecyrKeTayio-
el Tonnkl, NOABEPraeTCR Hanaaexwiod, a
8ro Kamepy npocro BréMpaoT uny TyT Xe
paibusalor. B Kakon-TO Mepe CHU3UTL 13-
AEPXRA B TAKOW NpPE3BbIMaNHOK CUTyauum
NOMOXEeT HOBAaA TEeNeBU3NOHHAY Kamepa,
pa3paboraHHas  ANOHCKON  HupMoii
Panasonic Broadcast (orpenenvie Qupias
Matsushita), cnocofxaa aasarb naobpaxe-
HWe NPodecCnoHanbHOro xa4ecrea. OrcHas
CIOXET TAKON KaMepown, ONepaTrop CMOXer
ObICTPO V3%ATL U3 Hee HeBoNbLIYo KacceTy
n cnpATaTb, a Camy kamMepy B Hebnaronpu-
ATHBIX 00CTORTENLCTBAX NPOCTO OCTaBUTh.

Keraru ckasark, CerofHs XyPHanucrhl
TENeHOBOCTEN OObMHO NONLIYIOTCA A0PO-
rocroswien annaparypon Betacam ¢upmb!
Sony. OguH €8 KOMNNEKT CTOUT okono 36

ThicRY QYHTOB CTepnuHros. Noatomy, ecnu
npuxoantcs paborark B aKCTPEManbHoil
00CTaHOBKE UNM Xe BECTI CLEMKY TKPLITON
KaMepow, onepaTopb! NPeAnoYuTaT uc-
nonbL30BaTh HepOpPorue NbNTENbCKUe Ka-
mepsl, MNpasaa, Takoi kamMepon aobuTees
NPUNMIHONO M306paxeHNs v 3ByKa He yaa-
eTCR, HO 3aTO B CNy4ae BO3IHUKHOBEHMUA
ONAaCHOCTH 68 He XanKo U BrIBpocwTb. Bu-
heoxamepa xe (kOmxopnep) wpMbl
Panascnic 6yger CTOMTh BCEro HECKONbKD
Tr.CAY PYHTOB CTEPANHIOB.

B arom annmaparype nNpwMEeHeH HOBbLIA
cranaapt undposon 3anvcu usobpaxe-
HUS, YTBEPXIAOHHbI B NPOLNOM rosy Aecs-
TK) OCHOBHbBIMW 3NEKTPOHHLIMK DUPMaMU
Anokuu, BKNO4as Sony u Matsushita, 3ra
CHCTOMA 3aNUcy, NONYSUBLUAR HAUMEHOBR-
Hue DVC (Digltal Video Cassete), 3anonxur

HULWY MEeXDy NpodecCroHanbhbiM4 ¥ No-
BUTENBCKUMU KaMepamu,

Annaparypa DVC ¢nocobHa BecTv 3anuco
3BVKA U M300PAXEHVA Ha KacceTax ABYX Tu-
noB. QoHa 13 HuX pasmepama ¢ OBEINHYIO ay-
JAVOKaCCRTY NO3BONKRET 3anNKCbieaTb UHGOpP-
Mauvio 8 Tedenue 4...5 4, gpyras, pasme-
pamMy C KPeAUTHYIO KapPTOYKY, — B TeugHWe
yaca. B cucreme DVC npuMeHreTcs cxartune
carHana i opmMaumu — aHanuaupyeTcsa co-
AEPXAHUE KAXAO0ro Kaapa u PerucTpPupyioT-
€Al TONbKO HAaUBoNee BAXHbIE 3NEMENThI U30-
GpaxeHus, Tak, HanpuMep, NpK Cbemke He-
6a nnn Mopn KOARP PUKCUPYET TONLKO OMEp-
TaHWA UAK H3MeHEBHY.A ouepTaHuii O0LEKTOB.
3TO NO3BONRET CXaTb INEKTPOHHbIN aKanor
uHGORPMaUMK B BOCBMb Pa3.

vanpapt DVC kak anr npodaccuoHans-
HbIX, TaK 1 AN8 NIOGUTEeNBLCKUX Kamep oanHa-
kOB, BMecTe ¢ 1éeM npodeccuoHansHan an-
naparypa Oyaer CToMTb B HECKONbKO pad
DOPOXB, NOCKONLKY OHa obnapnaer Gonee
LWUPOKUMKU BO3MOXHQCTAMY. U paccyuTana
Ha BECbMa XECTKUE YCNOBKA IKCNAyaTaumu.

Noburenscknin BapUaHT annapaTypb! no-
CTYNWUT B NPOAIAXY YXE B 3TOM roay.

Mo marepuanam xypnana ~New Scientisiy

PAOMO Ne2, 1055, 49D



HAWA KOHCYJ1bTALIUA

HA BOIMNPOCbI YATATEJIEN _
OTBEYAIOT ABTOPbI CTATEM,
KOHCYJIbTAHTbI U

YUTATEJIb

NOHOMAPEHKO O., MOHOMAPEH-
KO A. NOTAPUOMUMECKUA NHAW-
KATOP YPOBH# CUrHANA C NEPE-
MELLAIOLWENCA TOYKOW. — PAAUO,
1994, Ne 3, c. 16 — 18.

O NnpUHLMNUANbLHOW CXeMe YCTPOMCTEA.

Ha npuHUMNuansHol cxeme vHAvKaTopa
{cm. puc. 1 B CTatbe) UHBEPTUPRYIOWWA
Bxoa (swison 2} QY DAZ2 gonxeH BbiTh CO-
eavHeH C katogomM crabunurpona VD3 u
crokamu TpanaucTopos VT1, VT2, a HenH-
BEPTUPYIOWMIA (BLIBOA 3) — C ABUXKOM
NOACTPOEYHOrO pesuctopa R20. Konnex-
TOpR TPaHaucTopa VT3 u anementer VD1,
C4, R7 ponxHbl ObiTe COEAUHEHDI C BLIBO-
fom 3 napukaropa HG 1, a konnextop VT4 u
anemenTel VD2, C6, RB — € ero ebiBoaoM 6.

CYX0B H. ABDANTUBHOE NOAMAT -
HUNUMBAHMKUE UNU ...CHOBA O NHA-

MUYECKOM. — PAIUO, 1891, Ne 6,
c.52 —56; N2 7, c. 55 — 58,

MNeyarHan nnara.

Ha pucyHke npuBeaeH 4eprex ne-
yarHoi nnartbl CAAM Ans KacceTtHoro
mariutopoHa. WarorasnuealoT ee u3
$ONBrMPOBAHHOro CTEKNOTeKCTOoNUTAa
TonwmHom 1...1,5 mm. Cxema coeanke-
HUl 1 HyMepauns AeTaneit npasoro Ka-
Hana ycrponcraa Ha ne4arHon nnate 8
OCHOBHOM COOTBETCTBYET NpUHUMNKU-
anbHOM cxeme, n300paxeHHOoW Ha puc.
3 B CTaThe, 3@ UCKNKHYEHNEM KOHAEH-
catopa C13 (Ha nnate — C12; HOMuU-
Han — 0,033 mMk®d), kOoTOPLI M3 Lenu
QOC, oxparwiBatouien OY DA1.1, nepe-
HeCceH BO BxOAHyK uens OY DA1.2
(UHBIMK ChOBaMu, NPABLIA — NO CXeme
— BbISOA pe3ucTopa R22 coeanHeH C
obwum NnposogoM, a koHpeHcatop C12
WYHTUPYET HEeUHBEPTUPYOLLVNA BXOA4
OY DA1.2).

]
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N3aMeHeHa Hymepauus HEeKoTOpPbIX
Apyrux anemexTos ycrponcrea: C12 Ha
nnare umMeeT No3uLMoHHoe 0603HaYeHue
C11 (B8 nesom kanane — C17), C14 —
C13(C19),C15 — C14 (C20), peavcTopsb!
¢ R9 no R15 — coorsercteerHHo R38 —
R44. Cooteercraue Mexay aneMeHTamu
NPaBoro ¥ NeBOro KaHanos, BLINOAHAKD-
wux oguHakoeesie GyHkUMK, Cnegyulee:
R16 — R27, R17 — R28 — coorsercT-
s8enHo R26 — R37; C8 — C23, C9 — C15,
C10—C16,C11 —C17; T1 —T2: DAT —
DA2; VD1 — VD2. EMKOCTb OTCYTCT-
BYIOLIMX HA Cxeme BGNOKUPOBOYHbLIX KOH-
percaropos C21 n C22 B uensx nuTaHua
yctponcrea ~— 0,033 mMkd.,

COKONOB A., CTPOFAHOB A. MO-
ANOULIMPOBAHHBIA MYNIbTUBU-
EPATOP. — PAAMO, 1894, Ne 8, c. 42.

O nNo3nuUMoHHbIX 0003HAYEOHNAX
PB3UCTOROR,

No3anumnoHHbIe 0603Ha4YeHUR PEe3UCTOo-
poe R1 — R4 g rekcre n popmynax Heob-
XOAUMO W3MEHUTL cheayouwmm obpa-
3oMm: R1 — Ha R2, R2 — Ha R1, R3 — Ha
R4, a R4 — na R3.

«MPUCTABKA-ABTOMAT K MUKPO-
KANBbKYJIRATOPY B3-23» (NO CNE-
AAM HALLUX NYBAWUKALUA). — PA-
AN0, 1980, Ne 12, c. 75, 76.

O npuHLUNManbHOM Cxeme
yCTpoOncTBA,

Ha npuHuunuantHon CXeme NPUCTasku
{cM. pucC. 2 B CTaTLE) C KOHTAKTOM 1 UH-
pukaropa AJ1IC318 ponxeH GeiTe coeaun-
HeH BbiBOA 2 Tpurrepa DD1.1, a ¢ kOHTak-
ToM 12 UHAWKaTopa u peaucTopom R1 —
ero suiscAa 3. Beisog 4 anemeHta DD3.2
reoBxoanmMo coeanHnTe € BuiBogom 11 (a
He 10, kak nokasaHo Ha cxeme) DD6. lNe-
pexnoyarens SA3.1 usobpaxes 8 nOno-
XeHuW «T» (nHbiMu cnosamu, o6o3Have-
HUA peXUMOoB «LL» u «T» Heobxoammo no-
MEHATL MECTamu).

Pexomengauuw cobMpaiownm

' NpUCTaBKy.

MoBTOPRIOWMM NPUCTABKY YuTartens
B. 3nikoB u3 r. Enu3oso Kamuartckown
o0n. COBETYET BHECTM B CXEMY HEKOTO-
puie uamenenms. Buisoast 10 u 11 ane-
meHTa DD3.3 oTknounTh OT KaToaa cee-
Topvona HL2 1 coenuHeHHbIX C HUM Bbl-
80008 5 DD2.1 1 10 DDS5 v noaknoumthb K
ANIOCOBOMY NPOBORY NUTaHus (+5 B) ue-
pes pe3ucrop conpotuenermnem 3 kKOm. K
3TOMY XE NPOoBOAY “epea napannenbryio
uenb, COCTORWYK U3 pesvcTopa cConpo-
Tnaneruem 1,3 kOmM 1 KOHOQBHCATOPAa eM-
koCThio 6800 nd, cneayer NOAKNIOMUTE
KOMTaKkT «ll» nepexniovarena SA3.2 wu
8biBOAbL! 4 n 9 mukpocxemel DDS (oTco-
eAVHMB WX NpeaBapuTenbHO OT KOHASH-
caropa C2 n pacnonoXeHHbix NEBEE 6ro
— N0 CXeMe — 3NeMEHTOB).

He ncknioyero, 4To npuaetca nogos-
pate pe3uctopel R10 — R22, a takxe R6.
Ans yac6erea HaGNOAEHUA NPY HaNAXN-
BaHMn 3a cpalbartbiBaHMeM KNKHew, Bbi-
NONHEHHBIX HA TPaH3aucTopax VT1 — VT8.
B. 3bIKOB pekOMEHAYET NOHWAUTEL Yac-
TOTY xonefaHuii 3analoulero reseparo-
pa. Cpenartb 310 HETPYAHO — LROCTATOMN-
HO NOAKNOYUTL napannenbHo C3 KOH-
peHcatop emkocTero 1000...2000 MxD.
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= 3ABO£[ )ﬂbTAB ﬂPElUlAFAE
- E ¥ : %E O6) 1)
Iél Haume le max UcuR max Uewo Ucu »sac (B) I yr (MA) ten texn Yoace Ppace Tur
o nagenui | (A) (B) (B) Pexvm (B) Ugy=4B | (nc) | (Hc) | (mxc) | (B¥) xopn.
KMNB846A 15 500 | 400 | ;=7 A 0,7 0,5 55 80 0,7 40 | TO-220
o= 5| 15 500 | 200 [ 1,=14 07! 05 ss| 80| o7 40
o KNB48A 5 800 | 400 | ;=2 A 0.3 0.5 100 | 80 1.3 20 | 10-220
Lo B 5 800 300 | 1,=0,4 A 0,3 0,5 100 80 1.3 20
o B 5 -700| 370 0,3 0,5 100 8O 1.3 20
r 5 600 | 250 0,3 0,5 100 80 1,3 20
Kr810A 7 1500 | 650 | =2 A 0,4 0,5 220 | 200 2.1 50| TO0-218
§ - 7 1000 | 650 | 1,=0,4 A 0.4 0.5 220 | 200 2,1 50
O B 5 1100 { 700 | I;=5A 1,0 0,5 220 | 200 2,1 50
o =1 A
KN953A 15 800 | 450 0,45 0,5 150 | 150 2,0 50| TO-218
(= B 15 800 | 300 | 1,=7,5 A 045| * 0,5 150 | 150| 2.0 50
B 15 700 | 450 [ 1,=1,5A 0,45 0,5 150 | 150 2,0 50
r 15 600 | 300 0,45 0,5 150 | 150 2,0 50
A 15 800 | 450 | Ic=7 A 0,45 0,5 150 | 150 2,0 50
=1 A
KN954A 20 150 80 0,3 0,3 50 50 0.3 40 | TO-220
3 20 100 50 | 1,=10 A 0.3 0,3 50 50 0,3 40
8 20 60 40 | 1,=0,5 A 0,25 0,3 50 50 0,5 40
r 20 20 20 0,25 0,3 50| 50 0,5 40
KN9B4A 20 150 80 0,3 0,3 50| 50 0.5 40 | T0-220
6 20 100 60 | 1,=20 A 0.3 0,3 50 50 0,5 40
(p-KaH) B 20 60 25 | L,=1 A 0,25 0,3 50 50 0,5 40
r 20 20 15 0,25 0.3 50 50 0,5 40
KM955A 25 500 | 400 | I,=15 A 0,6 0,5 100 | 100 1,5 50| T0-218
3 25 450\ 200 | 1,=3 A 0,5 0,5 100 | 100 1,5 50
KM956A 2 450 | 400 | 1,=0,5 A 0.3 0,1 100 | 100 0,8 10| T0-126
3 2 450 | 200 | 1,=50 mA 0,3 0,1 100 | 100 0,8 10
KN857A 1 80O | 400 | 1,=0,5 A 0,4 0,1 110 80 0,7 10| T10-126
B 1 800 | 300 | 1,=0,1A 0,4 0,1 110 80 0,7 10
B 1 700 | 400 0.4 0,1 110 80 0,7 10
KN958A 30 150 0.2 0,5 60 80 0,5 70| TO-218
g 30 100 =10 A 0,2 0,5 60| 80 0,5 70
B 30 60 ,=0,2 A 0,2 0,5 60| 80 0,5 70
r 20 20 0,2 0,5 60| 80 0,5 70
KM959A 0.2 300 [ 220 | 1.=7 mA 04| 002 7| T10-126
B 0,2 250 | 200 | I,=1 MA 0,4 0,02 7
B 0,2 200 120]| 04 0,02 7
KN960A 0.2 300 | 220 | Ic=10 MA 0,8 0,02 7 To-126
B 0.2 250 | 200 | ;=1 MA 0.8 0,02 7
(p-xaH) B 0,2 200 120 0,8 0oe . 7
KN961A 5 250 0,65 0,05 25| 40| 0,18 10| T10-126
B 5 160 le=4 A 0,55 0,05 25| 40| 0,18 10
B 5 120 13=0,4 A 045| 0,05 25| 40| 0,18 10
r 5 60 0,4 0,05 25| 40| 0,18 10
a 5 20 04| 0,05 25| 40| 0,18 10
E 3 10 1 1,=0,5 A 04| 0,05 25| 40| 0,18 10
1,=2 MA
KM965A 5 250 04| 0,05 25| 40| 0.18 10| TO-126
5 s 160 =1 A 0,3 0,05 251 40| o018 10
(p-xaH) B 5 120 13=0,1 A 0.3 0,05 25| 40| 0,18 10
3 5 60 : 0,2 0,05 25| 40| o0.18 10
a 5 20 0,2 0,05 25| 40| 0,18 10
E 3 10 16=0,5 A 0.4 0,05
1,=2,5 MA

Bunonsiprbie TpaHaucTopu: KTB0SUM, KT814, KT815, KT816, KT817, KT828, KT872, KT940, KT961, KT8114.
Auoni v pronHbie cOOpkn Ha ux ocHoge: KCS04, KI1105, KA2988 (xopryc TO-220, Ussp.max. =800 B, Ing.max=15 A, Fmax= 100 KLY)
Makpocxembl cepuli: 530, K145 K561 K580 KP531, KP599.

Tenedon otaena peknamb) 208-99-45, renedon/dakc 208-77-13




Kaxabie aAsa U3 Tpex BONLTMETPOB WU
ocuunnorpados, caenaHHbix B CHI, uMeloT Mapky:

il GHERE

Hapgexnocrs u crabunsHocts B JsioboM pgene HayuHaercs C
yBepeHnHocTu B cebe u B TOM, 410 TexHuka 6yaer paborarb 6e3 cboes.
flostomy, «Korga npuxogur Bpems  Bbibopa  HeoBXO[UMOro

obopynoBaxusi, TO, ECTECTBEHHO, BO3HMKAET BOMPOC: KaKyld MapKy
npegnoyecrs?

AOCKA OBbABJIEHUN

lNoyemy BuiOMpaoT Npudopsbl ¢ mapkon “BEJIBAP”?

e ! h‘x::;:::g}. e s o e A A e s Sell! e Tl A

PYYHDbIE YHUBEPCAJIbHBIE U3SMEPUTEJIbHBIE ITPUBOPBI

MyabTHMeTp nopratueHbii MIT-1 Boasmverp-npoduuk “MACTEP-5”
» 6a30Basf TOYHOCTDb MO MOCTOSHHOMY TOKY 0,25 % ® H3IMCPSHHE IIOCTORHIIOTO, NEPEMEHHOro
® BCE BXO/IbI 38IIMINCHLI OT NEPETPYIOK ' HAITPAKCHMS ¥ CONPOTHBIICHHS

® H3NepeHMe B nManasole gacTor 20 IMu...20 xI'y ¢ 8BTOMATHIECKHI BbI6OP IpeaeiIoB

¢ 3BYKOBOH CHMIHAJI B PEXMNE NPOBEPKH 3NEKTPOITPOBOAHOCTH H3MCEPCHHUN :

® MUTAHMUE - 2 3NeMeHTa 316 ® NMHHaTIOPHOC HCNOHEHUE

Bo3MmoXxHa nepecbinka npubopoB no noure.

220600, 2. Muncrk, np-m @. Cropunvi, 58
Teaeqponvr: (0172) 399-442, 399-730, 399-482, 334-123
Darc (0172) 310-689

TenedoH otaena peknamol 208-99-45, renedon/dakc 208-77-13
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OOCKA ObbABJIEHUN

Mol HbIe curHanbl o 20 My
C NMOMOLLbIO O1HOH
MMUKpPOCXEeMbI.

CuHycoupanbHble - TPeyronbHbIe -
NPAMOYronbHble CUrHansi 6e3 sarpar
Ha pa3paboTKy:

ITOT HOBbIH reHepatop dyHkumin MAX038
mapkit MAXIM paGoTaeT ObICTPO ¥ TOUHO U
eMy He TpeByeTcss MHOrOUHCIEHHBIX BHELIHUX
KOMNOHEHTOB /NS BblpabaTbiBaHUS TaKWX
BbIXO/IHbIX CHIHAJIOB, KaK CUHYCOMfab-
Hbl€, TPEYroibHble, MUI000pa3Hble UM
NPAMOYro/bHbIE UMNYLChI ¢ 4acTO-
tamu no 20 MI'u u Gonee,

YacToTa reHepaTopa onpeensieTcs
HaCTPOEHHbLIM TOKOM (2 LA o 700 LA)
M BHELLHUM KOHJEHCATOPOM. BbixoaHon
OytphepHbI YCUIHTE b MOAET Bbl-
xoiHo# Tok * 20 MA. KoedduueHt
HEMTMHENHbIX HCKaXEHUIN CUHYCOUAanb-
HOro curxana cocrasnser mexee 1%.

C NpUI0OXKEHHBIM U3BHE HAMpPAXEHUEM
LUMPOTHO-UMMYIBCHO MOJlY AMPOBAHHbIE NMPAMO-
YroJibHble WM NUI00Opa3Hbie CUrHaibl MOTryT Bblpaba-
TbIBATbCA CO CKABAXHOCTHIO UMIYJILCOB B MAaNa30He OT
10% no 90%.

LOnoNMHUTEILHOE BHELLHEE HANPSXEHHUE MOXET U3MEH-

iTb HACTPOEHHYIO YacToTy Ha +70%.
® cosmectuMblii ¢ TTJI Beixon SYNC a5 cuHxpoHM3aumuu

JIPYTUX 3IEMEHTOB
€ uHTErpupoBaHHbIN (Pa30BbIN AETEKTOP AN CHHXPOHMU-

3aLUMK BHELLHEro TakTa
® Bo3MOXHa noctaska B 20-nosirocHoM DIP-kopnyce unu

LUMPOKOM KOpryce A1 MOHTa)a Ha NIOBEPXHOCTH

¢ umetowmecs auanaizonst Temnepatypsl: ot 0°C go +70°C
ot -40°C no +85°C

s nonyyenusn 6ecnaaTtHoro oopa3sua MAX038
NPULITMTE HAM NPHIATAIUIHHCA KYNOH.

ES speciat tecton
) (= Spezial-Electronic KG

117571 Mockaa, Jlennnckuit npocnekt 148

Ten.:(095) 433-67-33., (095) 438-61-87, daxc: (095) 434-94-96
191104 C. [TeTepOypr. yn. Peineesa 3, k8. 13

Tea.: (812) 275-38-60, (812) 275-40-78, dakc: (812) 275-38-60

KomMnereHNTHOCTb
B NeKTPOHHKeE.

i o o o i A

Oupnma/oTiL

DaMuans
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Hueke

Fopoa

Teacdon

hakc

JoaKHOCTL

[Mpuwre Mue noxuayficta
Geenaatunift obpatey MAXO3R

Tenedon oraena peknamol 208-99-45, renedou/¢pakc 208-77-13




LOCKA OBbABNIEHNN

POCCUUCKUE N SAPYBEXHbIE
SNNEKTPOHHbIE KOMMOHEHTDI

M AN KP OCXE M

AO " Mnatan "

[TnaTaH

o e E3IMNCT 0 PO B

4,

- KpynHenwumin 8 Poccum puctpubbioTop

OTEYECTBEHHLIX M 3apyOeXHbIX SMEeKTPOHHbIX KOMMNOHEHTOB.

e Cpean Hawwx nokynartenen -

LieHTpaneHbin  6ank PO, [TPK
“OctankuHo”, LleHTpanbHbii Tene-
rpad, [A3, BA3 w pgpyrue
KpynHeuiume npeanpuaTmun Poccun.
® Ha onTtosoM CKXNnage NOCTOSHHO
NoANBPXMBABTCH YHUKANbHLIA ac-
COPTUMEBHT n3nenun MWUKPO-
ANOKTPORUKW.

® [apaHTMA Ha BCE NocTasnsemble

TOoBapol.

®[locTtaBka TOBApoB nNOYMTON WMNw
asmartpaHcnoprom ¢  odopmne-
HMEeM TaMOXOHHbIX [QOKYMOHTOB.
e Katanor “lMnaral" sbicoinaetcs
. 6ecnaaTHo no MUCbMOHHbBIM
3anBKam.

® [ocronatiHble KAMBHTLI oGCnyXu-
BAIOTCA MNepcoHanbHbiMWU  MeHea-
xepamu.

o NPUINALWAEM PEFMOHANBHbLIX
OVNEPOB.

Mockea, yn. Tunapesckoro, 39 { 1. M. “Npocnext Mupa™ ). Ten.: {095) 284-3669, 284-5678; daxc: (095) 971-3145. s nucem: 129110, Mockea, a/a 936.

I]"HI' 2 4 KXBU-DPPEKTDI

4”'@
TPaHCKOAEP 4\? 043:"

MHUBHCT masast cTyams =

BUACOMHUKLIED

HTO® "9dup" Kuumues B (0422) 232311

AO “MPOTOH": wKpoKas raMMa OITTOSNeXTPOHKbLX Mon-pan“
B YOM uucne tenedonHbie (230 B, 100 mA); cunoewie (400 B, 1 A
n 100 B, 3 A), cCABORHHBLIB CKOPOCTHLI® ONTPOHB! (2...10 MGur/c,
Hanpawenue u3onAUuKk 3 kB). MogpolHo oM. crathio Ka €.40.
Mo sonpocar paspaCorTor 1t NOCTABOK O0pamarbheR Mo anpecy:

302027, r. Open, yn. Nlecxosa, 19, TOO "BEMN"
Tenecon (086) 4.92-80. ®axc (086) 4-48-97, i

NE B> B* R JK A RO AR B N
I B8 € NS AS ReR R

©C K Ju 2 RR M M

T B JT L Ax A

TECMOH

W R

K nncammwan onast ff TemMunap MOXE! LOUMTTONITICE CARLYCAZANA W) 207 A BN
Hi ocoban ‘ﬁwm v Tpawywcioprwe nepeaatysxx of 30 ao $00 B3
E&Mj mﬂ'u M‘z@i '.f { ycHARTRAD + MORYARTOP * dMlEnNd )
Kmucr & wax. v TpIHCXOgepy ¢ HANOXEHMEN KOMNLOTEPHON
H uorda - Tolow m FPAGHIN € HEODXOANMMMHK NPITPALMAMK,
na&&a é v Brpeckoppextop - QOPUHPOIITErS
DHPMIKHOIO INAKA K NBCaD
v KOPPRKICD BPRUENNMX HCIEXENNWRA,
fu.w JmicainI] » CrabunniaTop ceresoro HANPRXEHKA
Ma &Lﬂ .& ¢ MNpUHAMHHE peIPIRCARTOPR.

630092,
. Monocnbupon

a0 33,

(3832) 46 40 16
TR (3832) 46 12 H1
(3832) a4 OY 43

92,

a.

Dupma “I1pokoH”pearnsyer ontom
M MeAKMM OINTOM €O ckAaza B Mockse K o 3asBxam
3/IeKTPOHHBIE KOMILIEKTYIONI e H3/1eTHS NPON3BOICTRA
Poccin 1 crpan CHT, akceccyapbl k oprrexinmke, THIT.

Aapec: r. Mocksa, 1-mit Boaokoramcknii npoesa, a. 10 a.

Tenedouni: (095) 196-60-53, 196-68-98.
\ Dakc (095) 491-65-03.

IHeutp AILII

nnarsl c6opa paHKbix ans IBM PC
Hawa crparerus:
MHHHMAIBHAA CTOHMOCTH IIPH
MAKCHMAJIbHOH TOYMHOCTH H 3¢ eKTHBHOCTH
[Ipu arom Bam HeT HeoOXxoaMMOCTH
npHoOpeTaTs yCTPOMCTBA He y Hac!

Haw appec: 103907, Mocksa, Llentp, ICN-3,
yn.Moxosaa a.11 UPD PAH (m. "Oxornbiit pap™)
MecTHbIRX Ten. 2-95, 2-47

tes. (095)203-4967 daxc (095)203-8414

_;";-‘fiifimompemvmau :mpmmna,*}-
. uatiop pamocTmonm "Momow", noeo-
: BM-12; BM-18; nmn-am gt
i  KATAIOF 110 sxpecy: 103044, Moexna, w6, wiy, 121,
Tamha (09%) 197-73-31 {¢ 9 A0 11 ¥. 1 c:16 A0 20%. Mock. BD.) 4

TenedoH otaena peknamol 208-99-45, renedon/dakc 208-77-13




l Bepacxoe HIMO "BoHa" cosmectHo ¢ pupmosi  Hvika Onopm”
npencraBsnaer:

Hoeoe nokonexue nporpammartopoB "Crepx”

Tunbi NPOrpaMmMmMpyemMbiX MUKPOCXOM

155P13, SATPT(1.2),
PROM |SS61T(4-20). 16081°T(1.2)
1623PT(1.2),

r 3730 (2-R), 27(16-236),
EPROM 970(64-080). 27€(1024-4096)

RAM  |S370¥10, 3370¥17
FLASH |28F(256-020). 28F004 BX-T/ B

= S73PP3, 358PP(2-4), 1600PP2,
EEPROM |ou0ca  98C64-258C040, 28C1024

* OnHa yHueepcanbian 40-KkOHTaKTHAA NaAHeNb ¢ HYNeBhIM yocunmem ANA B7A1(A), R744H1, B748(11),

YCTAHODBKYW MUKPOCXEeM B DIP -kopnycay, R7A91Y, B754(11.1311), BIS2B1,

* LonoAuniensinie anantepul AR YCTAaHOBKKM MVKpOCxeM B8 PLC C-KOpiycax;, CRO 87C3, B7CH(FA-FC,GB),

* Mporpammmuponanne Normyeckux matputl (PLD), FLEX-noruku w Mi B7C(52-58), 8735,

MUKPOKONTRONNEpoB ceMencTe MC96, MCS51, MC48; IRIGBE(48,531), 57310, |

' @yukpuonansuoe Tectuposanne AmM PLA, PAL, PLD (vecTtonie aextopa) 87CI9(KB. KC, KD, KR)

* QOPMATL! BXOBHBIX AAgHHLIX: BIN, HEX, JEDEC, > sSSP T - S S82S

* ConmMecTuMoCTL ¢ Bbixomimu Gopmatamun CAMNP NAUC: PLDshell A .).rf'l_T;(_l 2). SﬁZ.‘\lOf). il

Plus Abel MOPC+ PAL lSSG(XJIS,XIM,)SH().XIIH).
PALIG(1.3, R4 RE RY), PAL2D

* BCTPOCHHLIA UCTOMHMK TUTaHKA 220 B; \

Altera: EP(300-1800)

OpuyrvHanbHLIA NNACTMECCOBLIM KOPNYC:; > Intel: SAC312, SAC324, 85C060,
MocnenoBarennLhpn nHTepdenc cesuan - 10 57600 Gox PLD 83C090, 83C220, ¥5C224,
Hynenoi norveuluan HA BCEX KOMTAKTAX NAHE/ 8 NCxOAHOM COCTORNHWK, ¥5C22V10, 5C180

Saugara O HENPABUILHOK YCTEHOBKU MUKPOCXEM U NEPErpy3ok;
BO3MOXHOCTH 3843HVA NAPAMETPOB U PEXVUMOB NPOIMPaMMUPOBAHNRA,
LUar yCTAHOBKKM NPOrpamMmupylollvx nanpsawxenuu - 0.2 B,
AnropyuTMbl NROrPpaMMupoBanna ana EPROM: QUICK, INTEL, NORMAL;
* apantun 12 Mecaunes,

MO ang 1IBM PC-coBMECTUMLIX MEPCOHANBHBIX KOMNbLIOTEPOS. )

* [MPOrMaMMAIYET OIHOBPEMEHHO a0 6-Tv MUKPOCXeM Tuna EPROM, EEPROM uw FLASH.
* Paboraer noa ynpaanexveMm IBM PC-coBMecTUMOro koMnsiotepa (ON LINE)
NN B aBTOHOMHOM pexume (OFF LINE).

* UmeeT knasuatypy M XK-unamkarop WM ynpasnesvs » ortobpaxeHua
whpopmalivn 8 pexmwme OFF LINE # NO3BOSRET NOAYUNTH OAHOBPEMERHD 1D H-
TV KONWiA C opuruHanbHoun (Master) MUK POCXCMbL. P
* Tunul NPorpamMMmpyeMbix MUKPOCXEM:

EPROM 2716-27256, 27C64-27C080
EEPROM S573PP3, 558PP(2-4), 1609PP2, 28C64-28C040
FLASH 28F256-28F020, 28F001BX-T/B

* MpvBEeaeHHOC BPEMA MPOrpaMMMPOBaHNR OAHONA MUKPOCXeMbl 27C256 - 2 cek;
* AnTOoMAaTUHeCKoe Onpesenedie HaNMUuMA MUKPOCXEM B MaHensx;

I5 JNIET Ha pblHKE NPOrpaMMarTopos - Halla rapaHTus Kadecrtea !

A TaKe y HacC: YD-cruparenm ans mukpocxem EPROM, wwmpokuin esiop MUKPOCXEM
PLD, FLASH, MICRO, MAX, FLEX ¢vpm Intel 1 Altera, KOHCY/bTauMM O MCNONL30BaHMIO TSTUC,
pa3paboTka NPUKNZAHOTO 1 CNeUnaNM3NPOBAHHOIO NPOrPpaMMHOro oGecnedenna U Muprae ppyroe.

é Mo Bonpocam npuobpereHnn oOpallanTecCh:
(| HNO "Bona™ B r.Mockae:

11 633190 r.Bepack HoBocHOHPCKOI 06N1aCTH g (095) 267-3350 n06.122, 4380375
yn.lMponerapckasn, 39

&  (38341)48324

.Canxr-ler re: Ioba O
\_cbaxc: (38341)32300 * (812) 2478900, 2469247, 2469244 )
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"TYPEO”

YHHUBEPCAJILHOCTE, HALOEXHOCTE, KOMIIAKTHOCTE!'!

RPOrpaMMUPyeT HUKPOCXEeM: :
EPROM 2516, 2532, 2564, 2716, 2732, 2764, 27128, 27256,
27512, 27513, 27011, 27100, 27010, 27020,.27040, 27080
(KS73P®2/POLA/POLE/POS /PO6/POT/POB, KC1626P01).
MporpaMMppyeT U CTUPAET MUKPOCXEMN :

EEPROM 2804, 2816, 2817A, 2864, 2B64A, 48016, 52864
(XM1609PP1/PP2/PP3, KS73PP2/PP3, KMS558PP2/PP3/PP4,
KC1611PP2); FLASH 28F256, 28F512, 28F010, 28F020,
28F001BX-T, 28F001BX-B.

CUMTHBAET MACOMHHE MUKPOCXEMM:
2316 - 238000 (KA1603PE1, KP1610PE1).

TectupyeT STATIC RAM-Mukpocxemwu:

6116, 6264, 62256, 621000, 624000 (K537PYy8/PY10/PY17,
K581PYS) . i

Yepe3a apanTeps NPOrpaMHUPYITCA MUKPOCXEMb :

1. MuxpoxonTponnepn 8741, 8742, 8744, B74B, 8749,
8750, 8751, 8752, 8753, 8754, 8758 (KM1816BE4L8/S1,
KM18308€48/751/753) - N3Y ao 64 Kbaut, Tpu 6uTa 3aumT,
wnppoBanvran Tabnuua 32/64 Santa;

2, EPROM 271024,272048,274096,278192(16-v pa3paauue) ;

3. 8755 (K373pP910);

4. 2920 (KM1813BE1).

(AnanrTepaMmu KOMNNEKTYeTCR No xenaHuie 3axa3suuxa.)

AnropuTHo — NORMAL, INTEL,QUICK,USER, "MIABANWKE BUTH"

Upp. = 10.5; *12.5; 14.5: 16.5; 195 21; 23 25+B.

ECTD nporpaMMHo
PACNONOXEHUA BAPECOB U LAHHBIX
neduaTHEX NNaT).

CkopocTh cunTHBanns wHdopmaukm 4 Kbawut/cex. (Cuyutn~-
BaHKue HukpocxeHu 27256 - 8cex,nporpaMMupoBanue - 4Scex. )
- Noakmpvaetcs Kk PC XT/AT/286/386/486/PENTIUM/NOTEBOOK-

- uepe3 nopT LPT1-3. .MlopT onpepgenneTca aBToMaTUNECKwu.
Paamepn - 14*10*2 cn. Bec - 200 r.

YHeeTCs 3auuTa OT XOpPOTKOro 3aMbKaHWs,

BOaMOXHOCTb H3MEHATD  NOPAACK

(ana ypobcreBa passoaku

npoBepka Ha
KOKTaKT COSAUHWUTENbHUX PE3BEMOB W NPABUNBROCTb YCTAHOBKM

MuKpocxeMs (HeNPaBuNbHAR YCTAHOBKA MAKPOCXEMH He npuee-
DeT x BHBCAY €& U3 CTPOoR).

NporpaMmuoe obecneuverue: ypobHas okoxHasa cpepa (Gonee
100 oxoH), A3ux AHrNUWACKUA / pycckuik, XOHOUrypauus, nop-
Aepxka "Muuwu', pepakrop Oypepa, peiaKkTop 3HaKoreweparopa
(HaTpuun 8 - 48 Touex). lporpaMMa aBToMaTudeckh pycudu-
uvpyeT N3Y suacoapantepos Hercules, MDA, MGA, CGA, EGA,
VGA, SVGA — B TeueHue N[TU cexyHA.

NporpasMarop "TYPEO" pa3paboTan ¥ BunyckaeTcA (pupMon
"SUHAP" ¢ 1990r. YuYMTHBaRA Noxenasua NonbloBaTenew, noc-
TOSKHO sefeTca paboTa No pacwupeHU BOIMOXHOCTER npor-
pamMMHOro ofecrevenusn. Hoebe sepcuu - Gecnnarvwo.

Komnnext nocraeku: 1. NporpamMmarop "TYPBO". 2. AnanTepu (no xenanwo 3akasuvka). 3. ‘Bnok nutanus.

4, [lncxeTa ¢ NporpaMMHbM obecneuenves, npowuBkaMu AN pycudukaumm npuntepos STAR, SEIKOSHA, EPSON,
COMMODORE, AMSTRAD, OKI, CITIZEN, OLIVETTI, PANASONIC (27 wr.). 5. NMnacTMaccosuit ¢yTnsp.

FapanTus 24 Mecsua. $upMa

"BHHAP” .

Tenne¢orn B Mockme (095) 323-68-48



