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C.IIOJI3VH, EWIRZ. VCTPOHCTBO AHCTAHITHOHHOI'O VIIPABTEHHA
Hs: npedna. 0 p DTMF-cuznanos u nodkniouue ezo K
HY-gvixo0y YKB-paouocmauuuu, YCMAHOBAEHNOIlL 8 WIKE, MOICHO C
nomouyvto YKB-“xanoura” ¢ DTMF-kodepom oucmanyuonno ynpagaams
pabomoii camoii pasnoobpaznoi annapamypel. Jewuppamop 155SHIA3
noseonsem opzanuzosams 16(!) ynpaenarouux cuznanos, Komopsix c
AUXEOU X onR oc BLX Wil — UIMeEnEeHUR 8BIXO0HOIE
MOUHOCIU MPAHCUEEDA U NEPEEOOd €20 Ha Nepedayy, epauieHuR B
& OOHY WU OPY2YI0 CIOPONY, KOMMYMAKUU GHMEHH U M.O.

D.IIAPAIIOB, RA4PC. S-METP B JIIOFUTEIbCKOM ITPHEMHHUKE

Ans o6vexmugnoii oyenKu yposHA RPUHUMAEMBIX CUZHAI06 TI06UmMeENbCKUe
MKW U ocua ¢ 4 PaAMU, ROTYHUSHIUMU

naseauue S-,uempu Hpednazae.uue cxemml S-,uempoa, uzmepawowue H4-
HARPANCEHUE HA ELIXO0E RPUCMHUKA, OMIURAIOMCA RPOCMOMOil, He
mpebyiom cepbe3nozo 6Meusamenscmed 6 CXEMy RpUEMIUKA U RO36ORAIOM
omooparcams C NPUEMAEMOIL TUHEIIHOCIBIO CUZHAIBL, HAXOORUIUECR 8
ouanasone HARPANICEH U] OM YPOGHA 1iymoe 00 105 mkB.

H.BA/THH, UAOLQQ. THAITA30H 160 M B TPAHCHBEPE KENWQOOD TS-520
Hennoxoii mpancueep TS-520 umeem monvko 7 nonosxcenuii
nepexnoamens Juanaszonos — 3,5; 7; 14; 21; 28,0; 28,5 u 29 MI'y. Yeu,
ucnons308ams IMom nepexiouamens ONA OONOIRUMENbHOZO0 OUANRA3ONA He
yoacmcea. Tem ne meuee, cyujecmeyem docmamowio npocmoii cnoco6

R IMOii npobrembl. [JNR IM020 MONCHO 3adeiicmeosamb KHORKY
JIY/WWV, komopas npedua3uaueua ONA 6KNIOUERUA OUANA3OHA, 6
Y

MARK 6pen u wac
ammqum» ouanaszon 160 ) m, ucnonssyemca dononnumensuan Kuonka,
ye Ha 3adueil naneau Kommymay 18-

HBIX KamyluieK u Kéapueeozo peionamopa obecneutsaemcs ¢ noMoOwsI0
pene. O6momxu pene coedunenst napannensio. [Jis eKuouen us Ouanasona
160 m na nux A ‘ente +13 B om Gnoxa numanus mpancueepa.
B pCKaM eap me HACMPOiiKa 0opab. HO20 mpancusepa

3ampyonenuii ne ént36a14. Buixoonas .uoumocma & Ouanasone 160 m
OKA3a14Ch PAGHON GWXOOHOR MOWHOCU HA OPYZUX OUARA3OHAX.
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A.LIONOXOB, UAICV. Obyuaiowan nporpamMma “Mopae-Tpexep”
YCUNUTENU

A.KY3bMEHKO, RV4LK. NMoroBopuM O KoKgeHcaTopax
MpomsitneHHsie ®HY ans niobUTENLCkMX NepeaaTunkos
YKB

[ TAMAYEB, RA3XB. Pagnonioburenbckue UC3
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B.TETEPIOK, YL2GL. CunTesatop 4acToTh! TpaHcuaepa
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EDMOND /HI-TECH. HECKQIBKO OC H HEMHOI'O MATHH
Pano unu no3dono noumu y Kaxnco0zo e1d0enbyd coGpeMenno20
KoMRblomepa noseanemca xcenanue ycmanoeums na ceoit INK ewe oony
onepayuonuyio cucmemy. JAns 3mozo mosxcem 6tmb Macca 6eCKUX npusun.
B npunyune, mosxcno ycmanogums 0dny OC nosepx opyzoir. Ho xax
coenams max, ¥mMoGsl OnePaAyUOHHBLE CUCIEMBL HCUTN KaK 651
HE3ABUCUMOU JCUIHBIO, YMOOBI OHU He 3HAU OPY2 O Opyze, 4MmOGHI 6bL 6
n060e 6peMR MOZRU nepeycmanosums 1100y u3 nux? [axce ecau y sac
20e-mo npousoiidem cooii u ) a MBR, 3azpy3zouunste 3anucu OC
ocmanymcs Kensimu, u npu Imom Kaxcdan OC Gydem cuumams, umo 3mo
ona “caman 2nagnan”, a ee 3azpy3ONHAs 3anUCs — eouncmeennas. B
cmamese onucano, KaK 3mo coerams npu nomouu npozpamm PowerQuest
PartitionMagic u BootMagic.

B.K¥YI. BBEMCA CO CITAMOM. HOEE,ZZA HIIH ..
C) Auub ¢ bl C80€20 20 AULUKA 6 nape-
dpyzoit nonynnpnux koudzepeuuuu, a euje Ayriie Ha KaKoii-Hubys
bypacyiickoii pasdaue Gecnaiamuozo 6apaxna -— u éce, wepes Kaxoe-mo
8pemsa bec sl 0o st “unmepecnoit” unpopmayuu ¢
eaiu i AUUK 2ap p Imo 601610 Gbem ne moasvko no
8KOMel UCMPERANHBIM HEPBAM BBIRYICOEHHO20 HUmamensn eceil Imoit
MAKYIGMYPHL, HO U 00CMAMOYHO OUYMUMO — MO €20 KAPMAHY.
B cmamebe paccmompenst Pbie UHmMEPHEM-CEPEUCHL Ul
RPOZpAMMBbI, NpEOHAZHANEHNHBLE OIR HOPLOBL C IMOit “Inexmponnoi
wymoin”.

C.PIOMHK. MOJE/IBHBIE DKCITEPUMEHTbHI B “PSONE™
B smoit cmamse npodonicaemcs pacc. iicmea mod-uuna
oan uzpossix npucmasox “PlayStation”, “PSone”. Ilpusooumcs
RPAKMUYECKAR CXeMA Ha docmynnou Inemenmuoil base, a maxsice
acc HBLX RPOZPAMM ONIR PA3IHBIX cepliil
PIC-Koumpwmepoa.

ue yc
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A.TEPYLUKWI, ER20D.
r.beHpepsl, Monaosa.

flet pecsiTh...ABeHaaUaThL HAa3aj B pa-
[vonobuTenbCKUX XypHanax 4acTto
nybnukosanuck cratbu NO NepecTpoin-
Ke MMNOPTHLIX NpreMHuxkos ¢ FM-gua-
nasoHom (88...108 MI'y) Ha guana3oH
YKB-1 (65,8...75,0 MI'u). B T0 Bpemsi Be-
LjaHue Benocb MCKNIYUTENBHO B Qna-
nasoHe YKB-1.

Ceituac cutyauyst UameHvnach kapau-
HanbHbIM 06pasom. Aup B AnanascHe
100...108 MI'y npakTuiecky nosceMecT-
HO 3anonHeH. B npoaaxe umeercst MHO-
O MMMNOPTHLIX ¥ OTEYECTBEHHBIX paavio-
NpPUEMHBIX YCTPOWCTB C AMANA30HOM
YKB-2 unu ¢ obwmumu (YKB-1 1 YKB-2).

Tak xak guanasoH YKB-1 ¢aktnuec-
k1 “ocupoTen”, ruraHTCKui Napk cTaphbix
pagvicnpUEMHMKOB U MarHMTOn octar-
cst “He y gen”. [latb ¥M BTOPYIO XW3Hb
MOXHO NYTEM CPaBHWTENBHO HECMOX-
How popabotku 6riokoe YKB atvix npu-
emMHukoB. [py 3TOM cneayeT OTMETUTb
cneayloilme moMeHTHl. Mepeaenka He-
[OpOrMx NepeHoCHBIX NpYEeMHUKOB
(“‘B39", “Cnopt”, “Coxkon”, “OxeaH” v
1.n.) AoMmKHa 6bITb MUHVMAnNbLHOW K
obecneuvisath NnpueM 3...7 paguosella-
TenbHbIX cTaHyun YKB-2 ananasoHa B
[aHHOM permoHe. [insi cTaumMOHapHbIX
annapartoB 6Goriee BLICOKOro knacca €
HapyxHon YKB-aHTeHHOW XenarernbHo
COXpaHWTL BCE €10 TEXHUYECKUE NapameT-
pbl (4yBCTBUTENBLHOCTL, CTAOUMBHOCTL
reTepoavHa, LWMPOKYIO LWKany u T.4.).

O6uiuHo 6nok YKB paguonpuemHvika
COLEPXUT BXOAHYIO uenb, 1-2 kackana
YBY, retepoaviH, cMecuTenb, Kackaabl
YIMY. Kak npaewino, 31o 4 (pexe Bcrpe-
vaertcst 5) LC-koHTypoB. mest npuHuu-
NUanbHyo (elle Nyqile u MOHTAaXHYI0)
CcxXemy paavonpyemMHuKa, HECNOXKHO On-
penenvTb BCce HeobxoauMble yanbl (ka-
TYLWKY UHOYKTUBHOCTH, EMKOCTY U T.1.).
Mepebi koHTYp YIMY 1 BCE nocnepyto-
wMe xackagbl B nepeenke He Hyxaa-
loTCS.

MoHsTHO, YyTO AnNs Avana3oHa
100...108 MI'y emkoCTH U MHOYKTUBHO-
ct1 Bcex LC-xoHTypoB GOnoka YKB-1
DOMKHB BbiTh yMeHblLileHbl. Teopust ¥
npaKkTuka yTBepXAaalT, UTO €MKOCTb
KOHTYpa M3MeHsIeTCst NponopuUnoHars-
HO ANYHE BOMHBI, 8 YWCMO BUTKOB Ka-
TYLIKU UHOYKTUBHOCTY — KOPHIO KBaa-
paTHOMY ¥3 3TOW BENUYKHBI.

Mpu nepexoge ot avanasoHa YKB-1 k
amanasony YKB-2 u npy HEM3MeHHbIX
MHAYKTUBHOCTSX (UMCNO BUTKOB KaTyLLek
MHAYKTVBHOCTM HE M3MEHSIETCA) — 3TO Ba-

NMEPECTPOUVKA
BJIOKOB YKB HA FM

PMaHT A1t NepeHOCHBIX NPUEMHVKOB AN
cpeaHVx YacTot auanasoHos (69,0 My
¥ 104,0 MI'y) — nonyuaem cnegyioulee
COOTHOLLEHME ST EMKOCTEMN:

Cykg-2 = 0,44 - Cykg-1,

rne Cyyg-1 — obwas cymmapHas
€MKOCTb KOHTYPa guanasoHa
YKB-1;
Cykg-2 — Ta e eMKOCTb
avanasocHa YKB-2.

B peanbHol cxeme 6noxos YKB B atu
€MKOCTH BXOAST BNasiHHble B KOHTYp
KOHOEHCATOpLI, NApasuTHLIE MOHTAaX-
HBIE €MKOCTM, MEXBUTKOBASi €MKOCTb
KaTyLIKu UHOYKTUBHOCTU, BXOAHAS eM-
KOCTb TPaH3uCTOpOB.

C yueTtom 3T0ro, Ha npaktuke 6onb-
e NoaxoAnT crneaylollee COOTHOLLEHue
eMKOCTen:

Cyks-2 = (0,3...0,35) - Cyxg.1.

Kpome Toro, B Bnokax YKB MoxHo B
HEKOTOpLIX NpeaAenax MeHsTb MHAYKTVB-
HOCTb KOHTYPHbIX KaTylLek, Bpalyast noa-
CTpoesHble cepaesHmkn. OObIMHO reTepo-
avH onoka YKB-2 gns gwanasoHa
100...108 MI'y gorpkeH nepecTpamBaTh-
cs B npeaenax 110...119 My (c 3anacom)
npm MY = 10,7 My, n B npegenax
106...115 MI'y npu MY = 6,5 Mly, 1e.
BbllLie 4YacToThl curHana. Ha npyHumnu-
anbHoK cxeme bnoka YKB-1 otmMevaem Te
€MKOCTH, KOTOopble BylyT BbiNasiHbt M3
CXeMbi NMONHOCTLIO, a TaKkKe Te eMKOC-
71, KoTopble ByayT 3amMeHeHbl Ha apy-
rne, ¢ MeHbLM HoMuHanoMm. O6BIMHO
3TO MMHMATIOPHBIE AUCKOBBLIE Kepamm-
YecKue KOHOeHCaTopht.

Taén. 1

KonpeHcaTopsl Heobxogumo noao-
Opartb 3apaHee, 3a4UCTUTL ¥ 3anyauTb
BbIBOABI, YKOPOTMB MX A0 MUHUMYMA.
Ecnv Her nprbopa anst TouHoro usme-
pEeHUst eMKOCTH, YAaCTUUHO NOMOXET pe-
wnThb Npobnemy nNpuBoAMMAast HUXe
Tabn.1, rpe pasmep ¥ UBET KOHOEHCa-
TOpa NoAcKaxyT Npeferibi HoMYHArb-
HOW EMKOCTH.

[ns HarnsaHOCTM MOXHO CPaBHUTH
HOMUHaNbLI eMKOCTEN B pagvonpviem-
Hukax “VEF-221" v “VEF-222”, xoTo-
pbie NOCTPOEHLI N0 OAUHAKOBLIM CXe-
MaM C OAHMMM K TEMM XKE KaTyLLIKaMU
vHaykTveHocTu (“VEF-221” nmeert ava-
nasoH 87,5...108 MI'uy, “VEF-222" —
65,8...74,0 MI'y). 3Tn gaHHbLIE B3STh U3
33aBOACKOIO PYKOBOACTBA NO 3Kcnyara-
umnu (Tabn.2) HomuHarnb eMKoCTH AaHbt
B Hel B Nukodhapaaax.

Moxoxwie cxembl YKB-6nokos —y pa-
avionpuemHyika “B3®-215" n marnuto-
nbl “B3® PM1-287C”, Tak 4to AaHHble
T1abn.2 v 3necb nogonayT ANA nepeden-
k1 YKB-6nokoB 371X YCTPOWCTB.

[pyron npyMep — CbEMHBIN aBTO-
npuemHuk TvMna “Ypan-aero-2” (Bxoa-
Has uenb, aBa kackaga YBY Ha tpaH-
auctopax 'T322A, retepoguH Ha
MUKpoCcxeme 224-i1 cepyvim C MHOEKCOM
WA1 unv XA1). Bo BxogHow Lienu B em-
kocTHOM penutene C1-C2 meHsem
C1=22 n® Ha 5,1...6,8 nd, C2=33 nd
—Ha 10...12 n®. KonaeHcatopbt C5, C7
1 C14 no 33 n® (nocnepoearernbHbie
emkoctm ¢ KME 1-ro, 2-ro kackanos YBY
¥ retepoamHa) meHsiem Ha 12...13 nd.
B koHType reteponvHa noACTpoOe4HbIN
ceppevHyik u3 cheppwita (2 2,88 Mm) me-

1120, cvHui 1,0..2,2 27.39 47.15 -
N33, cepuiit 1,0..3.9 47.75 8,2..10 -
M47, ronyGoit 1,0..4,7 5,1..10 11...15 -
M75, ronyboii 1,0..11 12..24 27..39 Kpachas
H700. kpacHsiit 10..18 20..33 36...56 -
H1300, 3eneHuin 18..47 51..82 91..130 -
H70, opanxeBbii 680, 1000 1500 2200 -
Tabn. 2
VEF-221 8,2 2/10 5.1

VEF-222



HSAEM Ha NaTyHHbLIN € pe3bbont (D3 Mm).

Ewe npumep — TioHep “Radiotechnika
T-101-ctepeo” (YKB-6nok Ha TpaHauc-
Topax KT368A u KT339A, nepecTpoiika
— Bapukanb KBC111A). Mapannent-
Hbie emkocTu C3 = 15 n® (BXOAHOW KOH-
TYp), C14 =15 n® (YBY), C18 = 9,1 nd
(retepoauH) nemoHTUpyeM. Mocneaosa-
TenbHbie emxoctn C4 = 130 nd, C13 =
130 n® (BxogHas yenb u YBY) meHsiem
Ha 43...47 n®, a C15 = 82 n® (retepo-
OvH) — Ha 27...33 nd. [Ins pacTaxku
LIKanbl KOHTYPHYIO KaTylKy reTepoam-
Ha OCTOPOXHO BbINauBaeM U CBEpXy
KaTywkwn oTmMaTbieaem 1,5 BuTKa, CHU3y
— 1 BuTOK (OTBOA OT 0,9...1,2 BMTKA KaK
u 6biNo). 3areM KaTyluky OCTOPOXHO
BransBaem Ha MecTo.

Cawm npouecc nepenenky 6nokos YKB-
NpUEMHMKOB yaoGHO pasgenuTb Ha He-
CKONbKO 37anos.

1. OBbecnequmnsaem aoctyn Kk 6noky YKB
KaK CO CTOpPOHbI AeTanen, Tak u co CTo-
POHBl NeYaTHbIX NPOBOAHMKOB, CHAB
KpbilKK npueMHKka u 6noka YKB.

2. Onpepensiem LC-KOHTYpbl BXOQHOW
uenm, YBY, retepoauHa, cmecutens, u
nepBbi KoHTYp Y4 (nocneaHero nepe-
Aenka He Kacaercst).

3. OCTOpOXHO BbLINAMBAEM €MKOCTH,
noanexatime saMmeHe u NEMOHTaxXY.

4. BnamBaem HOBLIE EMKOCTH, 3apa-
Hee noaroTosneHHbie (¢ o6pesaHHbIMK
M 3anyXX€HHbIMK BbIBOAAMM) AN KaX-
now orgenpHor yenm 6noka YKB.

5. Y6eaumBwmnch, 4To oIMOOK HeT, n
cxema He HapyuleHa (OTCYTCTBYIOT NNo-
XME Nariku, 3aMbIKaHus NeYaTHbIX 4OpOo-
XeK ¥ T.4.), BKNIOYaem nutaHue npu-
€MHKKa U NbiITaeMcs yCnblWaTtb XOoTs
6bl OAHY MOLLHYIO (B AaHHOM MecTe)
YKB-ctaHuuto. INpu 3TOM Bpallaem pyy-
Ky HacTpOMKM NPUMEMHMKA M CEpAEHHUK
retepoauHa. OyeHb NoONEe3Ho UMETL psi-
[OM NPOMBILNEHHBLIA NPUEMHUK C Ana-
nasoHom YKB-2. D10 nomoxer cpasy
MAEHTUUUMPOBATL HYXKHYIO CTAHUMIO B
HacTpanBaeMOM NpMeMHUKe. Yenbilase
xoTs 6bl ene-ene cTaHuMIo, NOACTpOeY-
HbIMKM CepaEYHMKaMK KaTywek u nog-
CTPOE4HbIMMK KOHAEHCATOPaMu BXO4HOM
uenu, YBY un cmecutenst noGusaeMcs
rpoOMKOrc npuema 3ToM ctaHuuu. Ha
3TOM 3Tane MOXHO ONPEeAEnuUTb, HYXXHO
nn MeHsTb cepaeyHnku u3 heppura Ha
naTyHHble n HaobopoT.

6. Bpawjas cepaeyHuk kaTywkm reve-
poauHa, ycraHasnueaem Heobxogumoe
MeCTO 3TOM CTaHUMM HA LLIKANe NpUeMHMK-
Ka (OpMEeHTUPYACb Ha NPOMLILLNEHHBIN
npuemHmk ¢ aunanasoHom YKB-2). O6biu-
HO y4aCTOK LLIKanbl HACTPauBaEeMOro Npu-
€eMHMKa, rge pacnonaralTcs CTaHuum
auanasola 100...108 MIy, 3aHumaet

BECHMAa HE3HAYUTENBHYIO HaCTb KOHCTPYK-
TMBHON LUKaNbl NpuemMHuKa (NpuMepHo
OfHY TPETDb).

7. OcyliecTensieM ConpshKeHNE KOHTY-
poB BxogHoW uenu, YBY u retepoguHa
HacTpauBaemoro bnoka YKB. Ha yuact-
ke Bo3ne 100 MIN'y gobusaemcs Hanbonb-
el rpOMKOCTH CTaHuwW, Bpalyast nog-
CTpOeuHble cepae4HuKn BXOOHOW uenu,
YBY n cmecutenst, a Ha y4actke Bo3ne
108 My — BpaLyas poTopb NOACTPOEH-
HbIX KOHAEHCATOPOB 3TMX Xe KackagoB
(Npw 3TOM HYXXHO cNeauTb 3a NONOXeHN-
€M py4€eK HaCTPORKN NPUEMHUKA — MaK-
cumaneHas emkocTb KIME unu Bapukanos
B Hayane AManasoHa u MMHUManbHas ux
€MKOCTb B KoHUe). TloBTOpsiem ary one-
paumto 2-3 pasa. B sakntoueHue Heobxo-
OMMO YMEHbLINTL B 2...2,2 pa3sa eMKOCTb
B uenm Al'Y (ecnu ee HoMmMHan npesbl-
waet 5...6 n®). MNocneaHuid 3Tan HyXHO
npoBoaAuTb B cobpaHHoM Bnoke YKB
yepes OTBEPCTUS B KpbiLUKaxX Ans noa-
CTPOWKM eMKOCTEW M MHAYKTMBHOCTEWN
OM3NEKTPUYECKOR OTBEPTKOM,

OT1nx obLymx npasun nepeaenku 6no-
koB YKB cneayet npuaepXuBaTLCs npu
pasnuyHbIX CXemMaXx u KOHCTPYKumsX 6no-
KOB.

KopoTko 0 npuemHbix aHteHHax. Oye-
BMAHO, YTO HanpaBneHHble aHTEHHbI
obecne4nBaloT OTMEHHOE Ka4yeCTBO Npu-
ema, HO UX HYXXHO Bpawjartb. ABTop anst
nepectpoeHHoro TioHepa “T-101-ctepeo”
NpUMEHSET OAMHOMHBbIN KBaApaT (B na-
pannenb ABa MeAHbIX NpoBoaa 1,8 MM
C paccTositHueM Mexay Humm =15 Mmu ¢
neprMeTpoM YyTb MeHee 3 m). BonHosoe
conpoTHMBIEHME KBaapaTta cocTaBnseT
okono 110 Om, noaTomy oH 3anuTaH ka-
6enem MPIIMM — 2 x 1,2 (sonHoBoe co-
npotmsnexHne — okono 135 Om). Beicota
MauTbl Ha NATUITAXKE — NPUMEPHO S M.
MnockocTe kBagparTa nepneHauKynspHa
nuHmm Knwnmies — bBenpepbl — Tupac-
nonb — Opecca. B pesynbrarte cnbil-
Hb 6onee 10 ctanyu KnwuHesa un 3-4
MOLYHbIe cTaHymmn Oaecchl.

flutepaTypa

1. KpaTkuih cnpaBovHUK KOHCTpYKTOpA
P3A (noa peaakuven P.I. Bapnamosa). —
M.: Cos. Paguo, 1972, C.275, 286.

2. B.T. Monsikos “TpaHcueepsl npsamoro
npeobpaszosaHns”. — M.: 1984, C.99.

3. PM. Tepeuwyk 1 ap. CripaBoqHKK paauo-
nioburens, yactb 1. Kues: Texika, 1971, C.30.

4.“VEF-221", “VEF-222". PykoBoACTBO 110
akcnnyaTaumm.

5. Radiotechnika (TtoHep T-101-Crepeo).
PyKkoBOACTBO NO 3KCrinyaTaum.

6. A.H. ManstuHckui, Al Mogonsckun,
PapuoeelaTensHblii npyem B aBTomobune.,
— M.: Paguo v cBsi3b, 1982, C.72.

7. B.Konecnwkos “AHTeHHa ans FM-nipu-
ema”. — Pagvwomup, 2001, N11, C.9.

A.KONQYyHOB,
r.FpogHo.

Ecnu B JIMM BCcTaBuTb KacceTy, 3a-
MbIKaeTcs nepeknioyatens SA1, u
nogaeTcs nutaHuve Ha asuratenb M1
(xoHaeHcaTop C24 npunasH Henocpea-
CTBEHHO K ero knemmam). Ha BbiBoa 3
DA2 yepes aenurtenn HanpsbkeHus R18-
R19 noctynaet ypoBeHb norudeckoi “1”.
K mMarHMTHLIM ronoBKam NOAKNIOYEHD
Bxoan 5 u 13 DA2.

Pesuctopbl R10...R17 u koHaeHcaTto-
pbl C19...C22 — craHaapTHble uenu
obparHon CBI3u AN 3TOR MUKPOCXEMD.
Inst Toro 4Tobbl yMEHbWWTL ee ycune-
HME, HY)XXHO YBENWUYUTbL CONpOTUBIIEHUE
R10 n R11. Konaexcartopbl C19, C20 —
passsisbiBaowme. C sbixonos DA2 cur-
Han nogaeTcs Ha npeaBapuTenbHbIA
ycunuTtenb Ha mukpocxeme DA4. On
Heobxoaum notomy, Yto DA2 pabortaer
C MaKCUManbHbIM KO3 hUUMEHTOM Yeu-
NEHUK, U NOMbLITKK YBENUUUTL €ro NPUBo-
AAT K peskomy Boapactaumio K. Koag-
¢dmumeHT yeunernns DA4 — cokono 15.

C Bbixoaoe OY ycuneHHLI® curHan
noaaeTcs Ha BXOAL 3NEKTPOHHOIo pe-
rynstopa rpomkoctu DA3. Ynpasnsiet-
Cst OH OT kHONok SB4 (ymeHbweHue
rpomkocTtn) u SB5 (yBenuuenne rpom-
koctu). MutaHme Ha MUKpOCXeMy noaa-
eTCA yepe3 pasBs3biBalOWMin guoq
VD12, bnaroaaps koTopomy mHchpopma-
umst o6 ypoBHE rpOMKOCTM COXpaHRET-
Csi B MMKpPOCXEME B Te4deHue HecKonb-
Knx gHewn.

Pesuctopbl R45 n R46 — He obssa-
TeNbHbl, HA TMINOBOW CXEME BKNHOYEHUs
3TOW MMKPOCXEMBbI UX HET, HO HEKOTOopHIE
Mukpocxembl KA2250 6ea atmx pesmc-
TOPOB CHIIBHO MCKaXaloT 3ByK. MHoraa
MX HWXHME MO CXEeMe BLIBOAbLI HYXHO
NOAKNIOYMTD K HaNpsSHKEeHUo nuTaHus
(BbiBOA 16).

Ha pesuctopax R35, R36 cobpaH ae-
nutenp Hanpsokerus (3 B). Ux MoxHo
y6patb, coequnms Beieog “+” C35 ¢ aHa-
nornyHbiM Boisoaom C16. Toraa C25,
C26 He HyXHbl,

B mukpocxemy KA2250 BCTpoeH Tak-
X€ MHAMKATOP rPOMKOCTH 3BYyKa (BLIBOA
8). Mexay aTum BbIBOAOM M BbIBOAAMM
13 1 4 MOXHO NOAKNIOYUTL MUKPOAM-
nepmeTp Yepes pesumctop 10...100 kOm
(HOMMHanN pe3ncTopa 3aBUCHT OT TOKa
Yyepes ronoBskKy).

C BbIXOAOB perynsitopa rpoOMKOCTH
curnan noaaetcs Ha YM3Y (DAS, DAG).
CoeauHutenbHblie npoOBOAa MeXay Bbi-
BOAAMM 2 1 6 3TUX MMKPOCXEM AOMKHbI
ObITb KaK MOXHO KopoYe, a KoHaeHca-
Topbl C44, C46 — kak MOXHO Brivke K



MALLWHA BE3
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seiofiam Peauctopbl R47, R48 moxHo
3aKopoTUTb

KommyTatop nuranms cobpan Ha Tpur-
repe DD3 2 Tpu noacoeamnennu npo-
BOAOB NUTaHUS K aKKYMYNSTOpPY TpUrrep
asTomaruuecku obHynsercsa (Yepes
C30) Ha smiBoge 1 ycranasnusaercst
yposeHb noruyeckoro “0”, Ha seisoae 2
— noruyeckon “1” Tpanauctopbl VT1 u
VT2 3akpbiThl, Mukpocxembl DA3, DAS,
DAG HaxopsaTcs B pexxume “Standby”, u
ToK notpebnexns marHutonbl onpeae-
NnseTca TONbKO TokaMu yTeuku (AecsT-
KM COTHM MUKpoamnep)

Mpu naxatum na kronky SB3 yposHu
Ha Bbixoaax Tpurrepa DD3 2 uamensior-
csi Ha npoTusononoxxsie Ha swiBoae 1
DD3 2 nossnsiercs Hanpsxewune +12 B,
KoTopoe yepes R29 nonaercs Ha ctabu-
nutpox VD13 Pesuctop R30 cnyxut
Aans sawuTel Tpadaucropa VT1 ot cnyvai-
HbIX KOPOTKMX 3aMbIKaHUW Npy HAcCTpoW-
ke Tpansuctop VT1 MOXHO 3aMEHUTL Ha
no6o KpeMHuesbIA N-p-n TPAH3UCTOP C
TOKOM Konnektopa 6onee 100 mA

Nornyeckas “1” wa soiBopne 1 DD3 2
Talke paspewaer pabory DA3 (Ha ee
BbiBOAE 7 — “+6 B”) u DAS, DA6 (Ha Bbi-
Boaax 2 — okono +4 B) Normyeckun “0”
Ha BbiBoAe 2 DD3 2 oTkpbIBaAET TpaH3u-
crop VT2, 3aropaetcst ceetoamon HL1,
nopaercs NuTanme Ha mukpocxemy DA4
1, Npu HaxaTom nepekntodarene SA1 —
Ha Asurarens M1

AYX yeunutenst MOXHO KOPPEKTUPO-
Bath HaXarumem Ha kHonky SB2 BbiBo-
Abl 8 1 10 DD3 1 HYXHO COEAUHUTL C
o6ium nposogom (ebiBog 7 DD3)

[ns 3awmThl coeguHUTENbHBLIX NPOBO-
[0B MEXAy KNaBuaTypow U MardMTonown
OT Neperopanust Npu cny4yanHoMm 3ambl-
KaHuu Ha Koprnyc (aBTop ucnons3oBan
XryT u3 nposogos auamerpom 0,3 Mm B
NakoBown U3onsuuM) BBEAEH PEe3ncTop
R49 Ero conporuBneHue MOXHO yBenu-
YWTb NPAKTUYECKK Ha NOpPsAOK

[ns ymenbwenus HaBogok no uensm
NUTaHUs BCE HArpysku HYXXHO MOAKNIO-
YuTb TaK, KaK nokasaHo Ha puc.32 Pac-
CTOsIHME MeXAy BLIBOAOM KonaeHcaTopa
C50 u TouKOW coeauHeHus NpoBoaoB AoI-
XHO ObITe MMHMManNLHLIM — nyJwe Bee-
ro pacnasTe BCe nNpoBoaa Henocpea-
CTBEHHO Ha BbiBOAE “+” 3TOr0 KOHAEHCca-
Topa ‘OBwmiA” NpoBog HYXHO “NYCTUTL”
no scem cBo6oaHLIM MECTam Ha nnare
CO CTOPOHLI JOPOXEK, €70 Wup1Ha Aon-
XHa ObiTe MakcumanoHoW XXenartens-
HO, YTOBbLI OH B MecKonbkux MecTax 6bin
NpunasH K kopnycy Mariutonel Mukpo-

cxembl DAS, DAG (puc 31) npuxkpyuenb
HEeMocpPeACTBEHHO K kopnycy 6e3 u3o-
naymm, “3eMnsHbie” BbIBOALI KOHAEHCA-
TopoB C43 (46, C48, C49 nHyxHo npu-
NasTb K BbIBOAY 4 MUKPOCXEM
MpasuneHo cobpaxHas markuutona B
HACTPOMKe NpaKTUYECKK He Hy)XJaeTcs,
xoTs, MoxeTt bbiTb, Nnpugercs nogo-
6patb HoMuHanLI AeTanein, OTMEYEHHbIX
3se3qoykon Brauane skniovalor mar-
HUTOOH, U, ycTaHoBuB KkHonkow SBS
MaKcMManbHYI0 rPOMKOCTL 3Byka, Noa-
6opom R39 # R40 pobusatorcs Hau-
6onbwen HemckaxXeHHon rPOMKOCTH
Tenepb NepeknioyalT MarHuTony B pe-
XuM “Paamo” u nop6opom R8, R9 u C15
nobuBaloTcs TakoW Xe rpOMKOCTU W
nanbonee npuemnemot TeM6poBoOA Ok-
packu 3Byka [ns 6onbwen crabunb-
HOCTH HacTpoikn R29 nyqwe 3amennTb
resepatopom Toka Ha VT3 OY DA4
MOXHO 3ameruTb Ha noboi OY c coort-
BETCTBYIOW UMK LENSMU KOPpPEeKUKK

x Owd 44 DD1 D3
e

x 25MA max
250MA mox

V5
N\
_It %7A max
I 1000k} Lo

k bub 6 DAS, DAS

Puc. 32

>+128

(K157¥012, K140YQ6, K140Y[17), BMec-
TO MUKpocxeMbl K561TN2 MoxHO uc-
nonb3osatb K561M1A7, KE661NE5 WMnor-
Aa B AuHaMuKax cnblwex 3Byk pabora-
iowero asuratenst Yrtobwl ero noaa-
BWTb, MOXHO cobpars genuTenb Hanps-
xenusa va DA1 (pnc.33) unu coeannnte
“+" C35 c Buizogom 9 DA2 (npaspa, DA2
MOXET “3akanpusnuyars”)

Bropast cxema marsmTonbl nsobpaxe-
Ha Ha purc.34. B npuemMHmnke ucnonb3o-
Banucb UMMopHsle TpassmcTopsbl 9018,
npu 3amexe ux Ha apyrue (KT339,
KT368), BoamoxHo, notpebyercsi nogo-
6patk conporusnenus pesucropos R2
un R7 Yacrora HacTpoiku usmensietcs
norexdymometpom R12, on moxer 6bite
0AHOO060pOTHEIM (Kak u perynsTtop
rpomkocTti) Y 3rtoro npuemuuka po-
BONBLHO “MATKMA" 3BYK (MUKpocxeMa
DBL1011 orHocutes k knacey “Hi-Fr’),
ero efUHCTBEHHbIW HeaocTaTtok — OT-
cyrctsue ANYT, Ho 370 B KAKOU-TO Mepe
KOMMEeHCUpyeT cUucTema asToMaTuyec-
KOW perynuposku ycunenus (APY) Ha-
CTpauBaeTcs NpUeMHUK Ha HYXHBIR au-
anasoH (WwrprHa NONocs! NPUHUMAaEMbIX
vacrotr — 10 20 Mly B 3aBucumocTu
OT Bapukana) caBuraHuweM u pasasura-

HUEM BUTKOB KaTtywku L4 WN3amenenve
ee AnuHbl BCero Ha 1 MM BbI3bIBaET M3-
MEHEHWE HacTOTbl HACTPOKKU HA He-
CKOfbKO Merarepu, YeM AnuHHee Karyw-
Ka u (uNK) MeHblle YMCNO ee BUTKOB,
TeMm Bbiwe Yactota Kowtyp L1-C2 Bbi-
pPaXeHHbIMK Pe30HAHCHbIMK CBOUCTBA-
Mu He obnapaer, ero, B NpuHUMNE, MOX-
HO He ucnonb3oBarb OH cNyXut Ans
3awWmThl BXxoaHoro tpawsucropa V11 or
MOLL{HbIX HM3KOMACTOTHbIX 3NEeKTpomar-
HUTHBIX NoMex EmkocTtu konaewcaro-
poB C4 u C9 MOXHO yBENUUMTL B He-
cKonbko pas

Pesuctopbl R9 1 R14 HyxHb ans
ymeHblWwenus aobpoTHocTh cooTBeT-
cTeytowux konTypos (L5-C11 u L6-C21)
Wx ctaButb He ob6s3artenbHO, HO B 3TOM
Cny4yae 3aMerHO YCNOXHUTCS HacTpon-
Ka

C swiBoaa 9 DA1 3BykoBOW curkan ro-
Aaetcs Ha BxoA crepeofdekogepa Kow-
Aencarop C22 HyXeH Anst yMeHblleHnust
YPOBHS BbICOKOHACTOTHbBIX UCKaXKEHWH,
KoTOpble BCEraa NpuUcyTcTBYIOT B CTe-
peocurnane Peaucropom R15 ycranas-
nusaetcs pexum pabotbl gekogepa
(Hanbonee kayecTBenHOE pasgeneHue
kananos) Tloabupatb ero HomuHan
o6bIyHOo He NpuxoauTcst

B crepeoaekoaepe Het nepeknioyare-
ns Ans NpMHYAMTENLHOIO nepesoaa
MuKpocxembl DA2 B pexxuM MOHOCUIHa-
na Ho npu nHeobxoguMocTu nepeknio-
yarenb MOXHO YCTaHOBWUTL, 3aKopauu-
Bas UM koHaewncarop C27

Emkoctu koHgeHcaropos C28, C29 He-
CKONbKO CHMXEHbLI MO CPaBHEHUID CO
cTaHaaptHbiMu 3Haderusimu {0,022 mkd)
Mpwn 3TOM ynyuwaertcs 3Byyanue npu-
€MHUKa Ha BbiCOKMX YacToTax CunbHee
YMEHbLWATL UX EMKOCTU HENbL3A Ha Bbl-
soaax 8 u 9 DA2, BMecTe ¢ NnonesHbiMu
3Y-curianamu npucyTcTByeT ¥ NUNOT-
TOH, KOTOPbIA HYXHO OT(UNBLTPOBaTL
(4actoty 38 kl'y yenoseyeckoe yxXo He
cnbilluT, HO yeunuteno Byaet ee ycu-
nuears)

Hanbwe curian nopaercst Ha anekT-
poHHble KNtoun Mukpocxembl DA4 1 cee
BbIXOAOB — HA BXOAbl NpeaBapuTenb-
Hbix yeunutenen DAS 3 u DA5 4 Ecnu
nepexnio4arens SA1 HaxoauTcs B Bep-
XHEM No CxeMe NoNnOoXEeHuK, To BKIIoYe-
HO paguo (Ha ynpasnsiowux sxoaax 5
n 13 DA4 3 n DA4 4 — norwyeckuin “0”
— #3-33 HeBonbWOro conpoTUBNEHKA
obmoTku Motopiuka M1), a korga B Hk-
HEM, TO BKNIOYeH MarinTodoH (Ha Bbl-
Boaax 6 u 12 DA4 1 n DA4 2 — noru-
Yeckuu “0” — snusier Mukpocxema DA3)

Yennutens Bocnpoussenenus cobpan
no obbiyHoM cxeMe Ha aneMeHTax DAS 1
n DAS 2 BMecTo OY nyywe npyuMernTs
cneunanuaupoBaHHLIe yCUnuTenu, npu



— +6B
DA1K140447
1 6

DA2 KA2263 (KIA6043, DBL1D09)

D

' K ub 4,13 Lon [ * [ d
K bl &, 23
I E BA3 +H M R16 (Wi} p
26 At 680 || + 1";17
2,2
. j 1
WA €170 (18 0.1 I — LAk s 2% ]
(22 680
\
= 7 3 T — _L e
s 0.022 (/3 T T (S e 28 | S|
R10 1EDk m I ] |C2182
¢ |l
MYLJA__{ 6 RS 100k 82 | $——
q | I S
2 (7 6.8 I”&?ﬁé’%& R14 4.7k
+—iH === T T =
& % |5 |% |6 1 in 0_i
TR KiASDAD D - >
{KT368) 100 (0BL1G11) demexmop
[FFFE FTF
35MA max
15 10 DAk 1 (37 100
MK MK
+ 1 8 - s i 20MA max |
2 P lh2EHSA B = 3
7805 ‘ K Bub 14 DA4 R37 ™M R38 M 1000Mx SA2
3 DAL 2 ___”+_ ) AR
*p* nl -~ lo
/7 R22 & X 7A max
12 42
H— i | 1000MK
R3O 26k |
" SM M1 12,68 — IH
& pheen f 1wl
H3 "M* (32 o0
2R3 % R26 5% |[C30 Z200mkx16B 5
}—’Q—E—J e S ] s %QBM
[
G122 g y0 |  resaok || = TOASSEDD ¢ i
ik | M3 w3310 moc TGS ”
9
1

(33 224 97" 300

U

Puc. 34

atom DAS moxno 6yner sameHnTte Ha
caABoeHHbin OY

Ha peaucrtopax R37, R38 # koHaew-
carope C38 cobpan genurenb Hanps-
Xenus (6,5 B) Yem Boie conpoTuBne-
HUe 3TUX pe3ncTopoB u Yem Bonblie
eMKocTb KoHaencaropa C38, rem cna-
6ee Gyaer cnsiwna B AnHumukax pabo-
Ta cuctemMsl 3axuranma Ha pucynke
yKasaHbl MUHUManbHble 3HAYEHUS HO-
MUHanoB aertanei ANA AOCTUXEHUSA
Hanbonee Ka4eCTBEHHOIO 3ByKOBOCNPO-
u3BeneHus

DAL KS61KT3, 4066
! DAS LM324N (K16014/2)

Mukpocxema K1401Y[A2 ornuyaercs
o1 umnoptHoro ananora LM324N rons-
KO “npOTUBONONOXHLIMKU® BhLIBOAAMM
nutanua Ha pucyrke B ckobkax ykasa-
Hbl HOMepPa BbLIBOAOB ANSA OTeYeCTBEH-
HOR MuKpocxembl [pu 3amene oaHoi
MUKPOCXEMbI Ha ApYryI0 UX HYXHO BCe-
ro nuwsb “noBepHyTk” Ha 180°C

OKoHeUHbIR ycunurtenb MOLLHOCTH
cobpan Ha mukpocxeme DA6 3ta UMC
paccyuTaHa Ha noAknioderne BbICOKO-
MHAYKTUBHOW Harpy3ku (te C ANWHHLI-
MU nposoAamu), nodromy RC-uenouyku

Lk
He HyXHbl [na “nnaBHoro” Gestueny-
KOBOTO BKNIOYEHUSA BBEAEHbI PE3UCTOP
R39 u xonaencarop C41 Makcumans-
Hoe conpoTuBnenne pesnctopa R39 —
26 27 xOm

Meyarsas nnara 3ToA MarHuTONbI
npusefera Ha puc.35, a pacnonoxenue
fertanei — nHa puc.36 [nara kpenut-
CA K KopnycCy Yepe3 efUHCTBEHHOE OT-
BepCThe, CONPOTUBNEHME MEXAY HUM U
KOprycoM AONMXKHO ObiTh MUHWMANL-
HbiM. Mepel nainkoi aetTanen HyXxHO yc-
TAHOBMUTEL 6 NnepemblyeK (NoKasaHsl NyH-
ktupoM) CO CTOpPOHb! NeYaTHbIX nNpo-
BoaHuKkoB ycrawasnueatorca C1, C31,
C33, R26, C32, R29, C34, konaeHca-
top C16 3anash Ha BbiBOAAX PE3UCTO-
pa R12 Muxpocxembl DA3 u DAB npu-
Kpy4MBalOTCA K nesoi 6oKoBOI NnoBepX-



HocTu kopnyca (DA3 MOXHO NpuKpyTUTL
KyAa yrogHO — OHa COBCEM He rpeer-
cs), Bce petann YM34 (C39...C42, R39)
npunausatotcs K soisogam DAG. Boane
3TOW MUKPOCXEMBI HYXHO NMPUKPYTUTh
HeBoNbWYIO NNaTKy ¢ YeThIpLMS rMonoc-
Kamu dorbru, K KOTOpbIM MpUNansaloT-
Cst NpoOBOAKKM C BLIXOAOB MUKPOCXEMbI W
fnposoaa k aAnHamukam (4tobbl He noor-
pbiBaTh U He 3ambikaTtk BuiBoAkl DAB).
BriBoabl 5, 8 DA6 u BbiBoA “-” C42 HyX-
HO COEAMHUTL HEMOCPEACTBEHHO C KOp-
MycoMm marHuTtonsl. Hem kopode u Ton-
we coeauHuTenbHbIR NpoBOg — TEM
nyywe. K seisoay 2 DA6 npunausaercst
obwuin nposog or perynsiropa rpoOMKo-
ctu (R33). Kongencarop C43 npunau-
BaeTcs Kk nepeknioyareno SA2.

OnekTponuTuyeckne KoHaeHcaTopsl
— WMMOPTHLIE, WX MOXHO 3aMeHUTb Ha
K50-35, noanoxus nog HEKOTOpbIE KOH-~
AeHcaropbl U3ONUpYIoWKe nNpoknaaku.
Konpgencarop C25 ponxeH Guith nne-
HOYHbIM, KOHAeHcaTtopsl C11, C21 yc-
TAHOBNEHblI BO3NE COOTBETCTBYIOWMUX
Kkatywek L5 u L6, mecto Ha nnare ans
HUX He NpeayCcMOTPEHO.

Karywku L1 v L4 conepxar no 4, a L2
— 5 BuTkOB nposoga N3AB-2 30,5 mm Ha
onpaske &4 mm; L3 — 20 sutkoB TOrO
Xe rnposoaa Ha onpaske 3 mm. B ka-
Yyecrse KoHTypoB L5 1 L6 ucnons3osa-
Hbl UMNOPTHBIE, C KATYWKOR, HaMarbl-
BaeMon Ha ceppurtosoirt 606une. Ka-
TYWKU umeloT no 11 BUTKOB, a Kartywka
cBA3u L5 (koropas noaknioyaeTcs K noe-
3opunerpy CF1) — 3 Butka nposopa
20,12 mm.

Hacrpoitka. B npuemnuke, cobpam-
HOM M3 UCnpaBHbIX geranen, cpasy rnoc-
ne rnoaKIioYEHUs NUTAHKS AOMKHO Mno-
fABMTLCS TMXOE WwuneHue. Bpawas asu-
XOK nepemMeHHoro pesmctopa R12 u
“‘aBuras” B pasHule CTOpPOHbLI BUTKWU Ka-
TYWwKu L4, nbiTaloTCA HACTPOUTLCA Ha
KaKylo-uubyabp crarumio, a HacTpouB-
WKCb, KOHTPONUPYIOT YACcTOTY HACTPOMR-
Ku O KaKkoMy-HUbyab NpOMBILLNEHHOMY
npuemHmnky. Cneagyer NOMHUTL PO TO,
4YTO BCEM MPUEMHUKAM Mpucyw rnpuem
CTaHuUi Ha 3epkanbHbIX KaHanax, of-
crosiwmx Ha 2fp, (T.e. Ha 21,4 MIy) Huke
Mo AuanasoHy, nostomy “cnabuiii” 3Byk
MOXET CBUWAETENbCTBOBATL O TOM, YTO
Bbl “CNOBUNKU" 3TOT Camblil 3epKanbHbIi
KaHan.

Onpenenuts 3epKanbHbli KAHan MoxX-
HO, MbITAACL CNOBUTL 3BYKOBOE COMpo-
BOXaeHue 3-ro kaHana TB (83,75 MI'u).
B benapycu — 3ro BT. “Bokpyr” aroit
YacTOTkl HAXOARTCS BCE 3epKansHbIe Ka-
Hanbl FM-cranuuit. Ecnu Bam yganocek
rnorWmars “3syk” 3-ro kaHana, 3Hauur, npu-
eMHUK — “B 3epKane”, n 4acroty rerepo-
AvHa cnepyer ysenwuute Ha 20 MMy
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(YMEHbWUTL HA 1 BUTOK reTepOANHHYIO
karywky). Mocne TOro kak Bbl HACTPOU-
Tecb Ha Kakylo-Hubyae He oYeHb MOLY-
HYIO paguocTaHuuio, cneayert rnoovye-
PEAHO KpyTuTh CepaeqHuku karywek L5
u L6, a Takke capuratb-pa3aBuratb BUT-
K kaTtywku L2 no aoctuxeHus Hambo-
nee KayecTBEHHOro 3ByKa (QOMXEH “ro-
pert” ceeroguon HL1). Karywky L3 tpo-
ratb He Hafo, HO OHAa AOMKHA pacnona-
ratbCA nofanbwe OT 3KpaHa KaTywku
L5. Nocne okoH4ahust HAcTpoWku BCE
KaTywky Hano 3anutb napadpuHom,
6onble BCcero ero HYXHO “Hakanars” Ha
Kartywky L4,

Mpwu ucnpasHon mukpocxeme DAS
MarHMToOOH HacTpausarb He HYXHO, HO,
BO3MOXHO, NpUAETCS “BbIPOBHSATL” FPOM-
KOCTb 3BYKa mMarHuTochoHa U Npuemnuka.
KoacbdhuumenT younenust ycunutens sa-
MUCK Ha HU3KKWX YacToTax perynupyercst
pesucropamu R24, R27, Ha BLICOKUX —
R26, R29. NpoMKkoCTb 3BYKa MpUeMHM-
Ka MOXHO UamMenuTb peamcrtopamm R20,
R21.

Onsa ceeroamnonos HL1...HL3 moxHo
naroroButk HebGonswyto nnartky. K oc-
HOBHOW NNare BCe nposoaa npunavsa-
IOTCA CO CTOPOHbI AOPOXKEK, UX ANUHA
AonXHa 6biTe MMHUMansHol (He 6onee
10...15 cm), ocoberHo 310 kacaercs To-
KOBEQYLWHUX NPOBOAOS.

B KOHUE HACTPORKM HYXHO “UchblTaTs”
Marhutony Ha koadduumueHT nonasne-
HUA NyNbCauuk NUTAIOWEro Hanpsxe-
Hus. Jlyywe Bcero 3To agenarb B Malu-
He (Bpemsi OT BpemeH# “rasys”), Ho MOX-
HO # aoma. B atom cnydyae maruuTony
HY)XXHO MOAKNIOYNTEL KO BTOPUYHOR 06-
motke noboro mMowHoro TpaHchopma-
Topa (HanpshkeHue — okono 16 B, rok

— Bonee 3 A) Yepes oanH MOLLHBIA anoa
6e3 Beskux hunbTpos. MPOMKOCTE HYX-
HO YCTAHOBMTL MakCUMansHyto, Ho 6e3
3ByKa (1..He HaAo BCTaBNATL Kaccety
B MarHutodOH MNK HacTpausaTtb Npu-
€MHMK Ha CTaHumio), u, nogbupas (yse-
NWYKMBaN) eMKoCThL koHaeHcaTopos, 06-
BEAEHHbLIX B paMKu (Nogknoyas napan-
nensHO UM Apyrue KOHAEHCaTopkl) A0-
6uBalnTCss HaUMEHbLWER rPOMKOCTH
¢hoHa nepemMeHHOoro Toka.

Konpencaropsl crout noabupars noc-
nenosarTenbHo, HauKHas C MOWHbIX Kac-
kapos (YM34). Nocne storo markurony
MOXHO YCTaHaBnuBark B mMawuWHy cO
CnoBamu, 4TO BbiHECEHbI B 3nurpad cra-
TbM.

Nutepartypa

1. AmuTtpueHnko A. ManorabapuTHbli
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2. NMyxmaueHko A. YKB-npuemnuk. — P,
1999, N6, C.17

3. byesckuit A. Crepeo FM-npuemHuK
“Ctunk”. — PI, 2000, N5, C.9.

4. Nonsikoe B. O pabore npuemHnka Ha
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11. WHTerpanbHble ycunutenm Hm3Kkomn yac-
Tothi. PI1, 2000-2001 rr. (N2...4/00, N10/00,
N6/01).



B.XBAHOB,
r.Kospos, Bnagumuipckon o6n.

JxcnepuMeHTanbHas nposepka yc-
TOMYUBOCTU PA3NUUHBIX CXEM YCunuTe-
new k Upypyc NOKasana, 4To sToT napa-
MeTp 3aBUCWUT OT MHOIUX (hakTopos, B
YaCTHOCTW, OT TMNA NPUMEHSREMBIX TpaH-
suctopos. UccrnegosaHue ykasaHHbIX
CBOMCTB pa3nuuHbIX Kackagos Gbino
MpoBEAEHO C NOMOLLLIO K306paxeHHoN
Ha puc.10 namepuTenbHol cxembt. B ka-
YecTBe aKTMBHOrO anemeHTa (A3) ucnbl-
ThiBANUCL Kak GunonspHble, Tak ¥ No-
neBble TPAH3UCTOpL, a TaKke cocTas-
Hble TpaH3uCTOoph! 1 Kackogbl. Mogenw-
poBaHre nynbcawyin oCyLyecTBNSNOCh C
NOMOLLIbIO reHepaTopa CUHYCOMAANbHbIX
curdanos GU, ¢ KOToporo cHuMarnochb
HanpshkeHmne pa3amaxom 5 B.

lMposepka BNWsiHUS YAcTOTHI NyNbca-
UMl MCTOMHMKA NUTAHUS HA BENUUMHY
nynbcauui BbIXOAHONO HanpshKeHus
(Un.euix) MOKasana, uto B aAvanasoHe
yactot o1 50 'y o 1 'y Uy gux = const.
Ha 6onee Hu3kux Yactotax Habropaer-
€5 HesHauuTenbHoe yeenuueHie Uy g (Y
MaNIOMOLLHBIX TPaH3UCTOPOB Ha YacToTe
10 Ny — Ha 20...40%), Bbi3aBaHHOE MO-
aynsiyven temnepatypbl Kpuctanna
TpaHaucTopa. lMosbiICHTb YCTORYMBOCTD

Unyase, MB

W,

CXEMOTEXHUKA
OBYXTAKTHbIX

(Mpoaomkenue. Hauano B NN4-7/03)

YM3Y « nHppaHM3Ko4acToTHbIM Kone-
GaHKaM NUTaKLLEro HanpshkeHUst MoX-
HO NpUMEHEeHVeM TpaH3uCcTOpoB ¢ Gonb-
WO TENnoOBOWM €MKOCTbI0 KpucTanna,
1.€. 6onee MoLHBbIX. DTO OQHOBPEMEH-
HO cNOcoBCTBYET CHIDKEHWIO HenHew-
HbIX MCKaXXeHWW Ha HU3LIMX YacToTax,
BbI3BAHHbIX TennosbiMu 3chdekTamm B
KpucTanne TpaHauctopa. YpoBeHb
U},smix MponopuroHaneH koadduumer-
Ty ycuneHusi kackaaa npu HemsMeHHbIX
Uys ¥ I, NO3TOMY OCHOBHOE BHUMaHWe
6bINo yaeneHo n3amepeHyio 3aBycumMo-
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o

™ Up geix (M3Mepsincs pasmax Hanpsi-
xenus Yactoror 100 Ny) OT BeNUUMHLL
I, npy Uy,=20 B (puc.11a) u ot senmuu-
Hbl Uy, Npy 1,=4 MA (pnc.116).

W3 npuBeaeHHbiX Ha puc.11 3asucu-
MocTer (yepeaHeHHbIe XapakTepUcTrku
ONs yKasaHHbIX TPaH3UCTOPOB) BUAHO,
YTO YCTOMYNBOCTL BUNONSIPHEIX TPAH3W-
CTOPOB K U puix YXYALIAETCS C yBenu-
yeHueM |y, a ot senuuiutbl U, Npu n3s-
meHeHumn Uy, o1 5 B go 0,5Us max —
NOYTK HE 3aBUCUT. Y HEKOTOpPLIX TpaH-
3uctopos npu U, > 0,5U5 max Habnio-

[aerca peskui pocT Up guix (HA4MHaOT
Puc. 10 NpOSENATLCA NABMHHBIE 3chdeKTul), No-
T 3TOMY NPUMEHSITb VX B 3TOM AManaso-
PV ] ! He HanpsbKkeHW He pexomeHayercs. [ins
5.% CTpaxoBxu, AvanasoH pabounx Hanpsbke-
! Rx HUIA BCEX TPaH3WCTOPOB B NUTAIOLLMXCS
OT HecTabMnNUaMpoBaHHOrO MCTONHMKA
n | KackKaaax ycunutens pekoMeHAayeTcs or-
——@ | 6‘ " paHnuuBath BennuuHoit 0,5Us max- Y
| noneBbix TPaH3UCTOPOB YNPOLLEHHOM
_— KOHCTPYKUWY BenuYnHa Up gux CyLe-
R2 CTBEHHO 3aBMCUT OT HanpsbkeHust Ugy,
GE1 100 T )GE2 a ypoBeHb nynscaumil y K103, K302,
K305 cocraensier 300...1000 mB (Ha
puc.11 He noka3aHbt).
Unynsc, WB Puc. 11
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MonyyenHble pe3yneTarsl HEMIOXO
COrNacylTcst ¢ KAYEeCTBEHHLIM aHarm-
30M BbIXxoaHbIx BAX nccrnenyemblx Tpam-
3MCTOPOB, NPUBOAUMBIX B CIPABOYHON
nuTepatype, YTo NO3BONsET NpenBapMu-
TeNbHO OUEHUTH YCTORYUBOCTL TOTO MIKn

MHOrO U3 BLIGpaHHbIX TPAH3UCTOPOB K -

Unynbc — Y4€M MeHblie HaKNOoH BbiIXO-
Hbix BAX Tpanauctopa B akTusHoi o6-
nacTu u yem pesde ux nepexop B o6-
nacTe HacbileHus (YeM yXxe 30Ha KBa-
3uHacklleHms), Tem nydwe. Kpome Toro,
Uys HE NOMKHO npeBbilaTh 3HAYEHUS,
npu Kotopom kpytussa BAX us-3a na-
BUHHbIX 3chheKTOB HAYMHAET yBeNnuymu-
BaTbCA.

Mexanuam saanmopneicTens Upyn,c C
MOMe3HbIM CUMrHanoM paccMoTpum Ha
npumepe paboTk! CUMMETPUYHOTO Npea-
BbIXOAHOIO Kackapa, noaki4YeHHOro
BMeCTe C BbiXOAHbIM Kackanom K obiie-
MY ABYXMONsIpHOMY UCTOuHKKY. [INs 06-
ner4exus asanusa npeanofioxXnM, 4YTo
rieyn Kackana umeroT OAUHAKOBLIA KO-
3 PUUMEHT yCTOMUMBOCTH K rynbcaum-
SIM Hanpsikerus nutanmns (Kyn).

Mpu nutanumn YM3Y ot ayxnonspHo-
ro asyxnonynepuoaroro U un ycunexun
UM curdana yactotont seiwe 1 kU, ypo-
BeHb MNynbcauni 06omx HCTOYHUKOB nu-
Tanwua npaktnyeckn opunakos. Camu
nynscauuu npotusodasHbl, NO3TOMYy
MPOUCXCOUT B3auMHas HeltTpanusauus
(BbluMTaNHME) HA HArpy3Ke Kackana npo-
COMMBLUMXCS Yepes Kaxaoe nnedo nyns-
cauuin. Ho cutyaums B KOpHe meHseTcs
Ha HU3KKX yacTtotax. B atom cnyyae yse-
nuydenue Upynyc B OQHOM U3 UCTOMHK-
KOB MPOMCXOAUT OQHOBPEMEHHO C UX
ymMeHblieHnem B ipyrom. Ycnosue Hew-
Tpanusauumu nynbcauuMin Hapywaercs,
YTO NPMBOAUT K NOSIBNEHUIO MyNbcauni
Ha Bbixoae. 3Tu Nynbcayuu nponopum-
OHarnbHbl aMANUTYAE BLIXOAHOrO CUrHa-
na, T.e. npoucxoauT mopynaums Uy ooy
ronesxbiM curHanom ¢ obpasoarmem
KOMOMHALMOHHBIX rApMOHMK

fo = o % 2fg,

rne. f, — rapmonnyeckue cocrtaens-
touime Up pux (100 Ty n ee
rapMoOHUKK);
fo —4acTtoTa ycunusaemoro
curkana.

Ecnu xe k UMM nogkniounts ABa pa-
Gotaowmx B npotusocgase YM34, Ha-
NMpumep, MOCTOBOW yCunutens, 70 ypo-
BeHb Nynscauui NONOXUTENbHOro U
oTpuuatensHoro Hanpsikenumin byner
BCErna oauHaKkoB, a 3HAYUT, ycrnosue
Unsux = 0 Bynet BuinonHatbcs u npu
BOCMpON3BEAEHMM HU3LWKX YacToT. [lo-
ckonbky HY-cocrasnsiouime B ctepeo-

curiane obbIYHO cuHdasHbl, TO HHBEp-
TUPOBAHMEM OLQHOTO M3 NoAaBaeMbIx Ha
Bxop cTepeocgormnyeckoro YM34 curna-
noB (NONAPHOCTL MNOAKIIOYEHUN TPOM-
KOroBOpuTENs K OQHOMY M3 kaHwanos
TOXE HYXHO UBMEHUTL) MOXHO CHU3UTE
ypoBetb Up gy x.

MolliHbI MOCTOBOW yCUnutens uMe-
eT ellle OAHO NPeumMyLLecTBO — B HeMm
Ta Xe HaneXHOCTk CUIOBLIX TpaH3Uc-
TOpPOB MO cpaBHEHUIO C 0BbIMHBbIM YM3Y
DOCTUraeTcs npu BABOE MeHblWeMm MX
KonuyecTse Bnaroaaps CHUXEHUIO MK~
Talolwero Hanps)XeHus nouTu BaBOe.
[leno B Tom, 4To MakcHmMym AONYCTUMON
BLIXOAHOK MOLLHOCTY ABYXTAKTHOMO YCU-
nutens, npu kotopon obecneunBaercs
6esonackbit pexum paboTbl CMNOBbLIX
TpaHancTopoB ¢ Uy, non=60 B, Habnio-
naetcs npu Up,=20...30 B (MenbWwee
3navenne Up,, cootBetcTayeT paborte
YyCUNUTenst Ha KOMIIEKCHYIO Harpysky
npu Temnepartype Kopryca CUMoBbIx
TpaHaucTopos 70...90°C, a Gonbwee —
Ha aKTUBHYIO HArpy3Ky rpu Temrnepary-
pe kopnyca 25°C). OTknoHeHue nutai-
LWEero HanpsiKenus oT ONTUMAIbHOro
3Hayenuns B Nobylo CTOpoHy npusoanT
K CHUXEHUIO NonNyCcTUMON BbLIXOAHOWM
MoluHocTn. Hanpumep, gonyctumas
MOLLHOCTL paboTalowlero Ha akTMBHYHO
Harpy3ky YM34 na tpananctopax KT825
u KT827 npu Uy, = £20 B coctasnser
150 BT, a npu Upyy = 3440 B — 100 Br
(Temriepatypa Kopnyca TpaH3ucTopos —
80°C). Mpu chaszoBoM caBure Harpysku
30° ona chmxketcs no 70 Bt u 35 BT, a
rnpu 45° — no 40 BT u 15 BT cootBeT-
cTBeHHo [18]. YkazanHoe orpanuienne
OOMNYCTUMOWN MOLLHOCTH, Bbl3BaHHOE
Hanuwyuem ha3oBOro cABUra Harpy3sku,
OeNCTBYeT NUlib Npu YCUIEHnn curHa-
110B HU3WMKX HYACTOT, a NpK HacToTe cur-
Hana suiwe 300...500 Ny obnacts Ge-
3onacHon paboTsel CUNOBLIX TPAH3NUCTO-
pOB MO MOLWHOCTH yBenuyusaetcs
BABOSE, YTO criefyeT y4UTbLIBATL MpU NPo-
ektuposanvun CY- u BY-kaHanbHbIx
YM3Y.

Cnepnyet pa3nuyaTtb NOCTOAHHYIO W
nepemennyo coctasnawime Up g x.
MepBas ukcupyeTca Ha CNyx KaK Hu3-
KO4YaCTOTHEIN ¢boH rnpu cnabom curua-
ne. [epemennas cocrasnsiowas, npea-
cTasnawuan cobon kombuHaymoHHblie
rapMOHUKK, BO3HUKAIOLLKE NpW B3AUMO-
AencTBun Upyn,c C NOMNE3HBIM CUTHAIIOM,
okasbiBaeT Gonee HeraTUBHOE BNUsiHUE
Ha Ka4eCcTBO 3BYKOBOCIpoOU3Beaenmns (K
MOCTOSIHHOMY YPOBHIO HU3KOMACTOTHO-
ro ¢hoHa cnyx 6GLICTPO apanTupyercs),
a ycTpanuTb ee ropasfo crioxuee.

OueBuaHOIM Mepoi, HanpasneHHoN Ha

yMenblwenne Up gx YOUnuTens ssnset-
Cs NpuMeHeHne B HeM TpaH3uCcTopos C
MoBbIWEHHOW ycToRuuBOCTLIO. Ha ce-
rOAHSAWHUA fieHb Nyywne xapakrepuc-
TUKK MO 3TOMY NapameTpy umeroT Bbl-
COKOBOJbTHblE TPAH3MCTOPLI (Hanpu-
mep, KT6116 n KT6117). llanbneiwero
MOBbILLEHUS YCTORYMBOCTH MOXHO NOC-
TUYb NpumeHermnem Gonee cnoxneix A3,
a TaKKe MeTOLOM KOMIMeHcauuu, 3aKnio-
yarLmmca B noaaye HYacTtu nynscauumn
MUTAIOWEro HanpsPKeHns B Uenb 3MUT-
Tepa Tpan3ucTopa kackana npensapu-
TENbHOro YCUIienus, BKIIIOYEHHOro no
cxeme ¢ O3 unu OB [19]. Alna atoro
Mexay 3MUTTEPOM U UCTOHHUKOM NuTa-
HUs BBOOUTCH KOMIMEHCUPYIOLLUIA pe3un-
ctop Ry (306paxen Ha puc. 10 nyHKTUp-
HoW nuHuei). Ero conpotusnexne Ge-
petcs npumeprio B8 10000 pas Gonbwe
R2. Ecnu amuTTep Tpansucropa Yepes
pe3uctop obpaTHon CBaA3K MO TOKY CO-
eINHEeH C UCTOYHMKOM nMuTanus, To Ry
BTOPLIM BbIBOAOM COSAMHSIOT C 0bLLMM
nposonoM. B cummeTpuuHbIx kackanax
KOMIMEHCUpYIoLLine pe3ncCTOpbl BBOAATCS
B oba nnevya. R, nosbiwaer crabune-
HocTb paboTbl kackana npu NNaBHOM
M3MEHEHUU MUTAIOLLEro HaNpsKeHNN.

C nomotibio R, ynaercs ckomneHcu-
poBaTh Nk OrnpeneneHHyIo BeNMUnHy
Un.eux- ECn B npouecce pabotsl npo-
TeKaLwmi Yepes TpaH3ucTop ToK U3me-
HEeTCs, Hanpumep, oT 2 o 6 MA, 4To Npwu
OTCYTCTBUM Ry NMPUBOANIIO K UMEHEHUIO
Up suix OT 80 no 140 MB, 1o nocre BBe-
nenus B cxemy R, npu Toke 2 u 6 MA
nabniopaetcs ysenuyenne Up g x Npy-
MepHo Ha 30 MB no cpaBHeHuto ¢ Mu-
HUManNbHOW BENUYUHOWN, NONyYUBLIEHCS
npu KoMneHcauuu Ha Toke 4 mA. pu
Toke 6 MA ysenuyenmne U, 5, Nponcxo-
OWUT 13-3a HeoKOMMeHcauuu, a npu 2
MA — u3-3a nepekomnexcaummu. Otnu-
Yne ITUX PEXMMOB 3aKITIOHaETCA B TOM,
yTo hasa nynsLcaumm B BLIXOQHOM CUT-
Hane npu HeJOKOMIeHcauuu NoYTH Co-
snapaet ¢ ¢ason Unyn,c, @ npu nepe-
KomneHcauuu ¢a3soBbi CABUr Mexay
Unynic ¥ Un aux npubnukaercs k 180°,
B Touke ontumanbHOW KoMneHcauuu
Up suix HYNa oBbl4HO He gocTuraert, a
chaza HeCKOMIMNEHCHMPOBAHHOW CocTasns-
towen Uy puix COBUHYTA OTHOCUTENLHO
Upnynsc Ha 90°. Mockonbky Kyn kackana
¢ Ry 3aBucut 1e ot abconotHon Benu-
Unhbl Uy puix, @ NUWb OT ee U3MEHEeHUs!,
OCHOBHbIEe YCUITUA HYXHO HanpasnaTh
UMEHHO Ha AOCTUXKeHne cTabunbHOCTH
Up.puix MCXOAHOTO Kackaaa npu uamene-
HUK pexuma ero pabotb.

(NpopomkeHune cneagyer)
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P.KADAR.

[IPOCTPAHCTBEHHbIH 3BYK

(Npoporxexune. Havano B NN3-7/03)

Mpu nepenaye B gnanasoqe YKB ocy-
WwecTensAeTcs nogbeM BblCOKOYACTOT-
HbIX 3BYKOB, KOTOPbIe 3aTeM HeoBxoau-
MO CHWXaTh B Npuemuuke. Takoi cno-
co€ aaer ynyuweHnue OTHOLLEHWUS Cur-
Han/wym npumepHo Ha 14 a6. U noato-
MY UMeEeT CMbICI €ro UCNonL30BaTh,
AaXe HeCMoTps Ha TO, 4YTO B crniyyae
CNOXHbIX MY3blKanbHbIX MPOU3BEACHUNA
OH MOXET NPUBECTU K uckaxxeHuam. [lo-
Gaenio, Yto npumepHo 20 ner wasap
¢dvpwma Dolby B xoae onbiTos co cnoco-
Gom Dolby-FM npeanputsina noneitky
YMEHbLWUTL 4O HEKOTOPOW CTEneHw
NOALEM BbICOKUX HacToT. OAHAKO nouTH
Bceraa yaadunueas coupma Dolby B aan-
HOM Cnyuae 3aMeTHbIX YCNexoB He joc-
Turna. Cnoco6 Dolby-FM ussecten
TONLKO Y3KOMY KpYry nui, u s HuKkoraa
He cnwiwan, 4ytobul oH rae-nwbo ucnonb-
30Barncs.

KomnnekcHbli (MonHwin) crepeocur-
Han MMeeT rnokasaHHyl Ha puc.11
CTPYKTYpy. Kpome Ga3oso# nonocol
MoHocurHana (50 Iy...15 ky), nme-
I0TCS [1BE NON1I0CHI PA3HOCTHOrO CUrHa-
na (C NonoBUHHOK aMNNUTYNOI OCHOB-
HOro curHana Kaxnas!), “nocaxeHHo-
ro” Ha BCMOMOraTenbHY NOAHECYILYIO
38 xl'y (23 «My...53 «ly). Benomora-
TeNbHanA YacToTa BOCCTAHABNMBAETCA.

B npuHuune, cTtepeocurHan npowe
BCEro MOXHO Nony4yuts cnocobom ya-
CTOTHOrO MYNbLTUNNEKCUPOBAHUS
{puc.12). Ho B arom cnyuae Heobxo-
AVMO OMEeHb TIATenLHOo Perynuposars
ypoBH#u u chaswl curHanoe. Moaromy Ha
npakTuke ropasno 6onee pacnpocrpa-
HEHBI KOAEPbl BPEMEHHOro MyNsTh-
MNEKCUPOBAHUS, NPUHLUKUN NENCTBUSR
KOTOPbIX NOKasaH Ha puc.13. Mo cytu
A€ena, 34ecb peyb UAET UMEHHO O TOM,
4YTO curHansl NEBOro u NPaBoro kaHa-
NnoB nepeoguyecku nepeknioyarTcs
aByMs nepexnioyarenamu (ctpobupy-
t0Tcs). YacTtora nepeknoyeHust pasHa
38 'y, a aBa nepekntoyarens pa6o-
TawT B npotusocdase apyr oTHOCU-
TeneHo Aapyra. M3 caMmoi npupoasl
cTpobupoBanus BeITEKAET, YTO HaA Bbl-
xoae cymmartopa byayT He Tonsko ba-
30BLI ¥ PA3HOCTHbIA CUrHanbl, HO W
KPaTHbIE YacTOThbl; NO3TOMY K BhIXOAY
cymmartopa Heobxoaumo nogknYuTe
buUNLTP HWKHKX YacToT. [ina onpeae-

poeatuu npuseno bbl K HeXenaTensLHOA
Avadonnu mexay kasanamu. Ognako
NPAMOYronNbHUK — OYEHb “CUMNATUY-
Has” cbopma ans curkana, a noatomy,
Bo u3bexaHue guadoHumn, Ha Bxoae
Koaepa Bxnw4yaerca cneunansHas
marpuua. bnok-cxema koaepa Takoro
Tuna NpuseaexHa Ha puc.14.
[lekogupylowme KoMmnnekcuslit cre-

U
(%] Puc. 11 peocuruan cxemsl MOryT BbiTh nocTpo-
100 ©Hbl KaK ANt BPEMEHHOro, TaK U ANs Ya-
CTOTHOro BapuaHToB. [iekoaep c pasae-
50 M neHuem yactot (puc.15) HauuHaer pa-
Moko Hotmisn Be?,,,,,,,,‘ 60Ty C pasgeneHus hunsTPOM NONHOro
10 , Jrnonoca  wmomoca | - . cTepeocurHana Ha Tpu: MOHOCUrHan,
T t j - it i —
oMz 1619 23 38 §3kHz  PA3HOCTHBII U NUNOTHBIA CUrHarbl. Pa3s
HOCTHbIA CUrHan gemoaynupyetcs; B
Puc. 12
"°°"'.§' MNpepsapu- | B B+J
O—% TenbHbin [ 1
noasem Nonuetd
M cTepeo-
z CUrHan
MNpas.biit MNpeasaph- —>
pw B-J) cos vt
o.‘!d TeNnbHbIA -Jd B X ] 2o
noaveM
fo fo2
Teve- |fo | fenwtens|to2|Arveno-
parop [—® Yactornl [~® 4,
38y 2:1
Puc. 13
B«) ” Sa(t)
- tanx(t)
] ; KOHLE KOHLloB, nocne marpuiiuposa-
30 0 HUS NONy4alTCcs NpeaBapuUTensHO
ot NOAHATLIE CUrHaNLI NEBOTO W NPaABoro
B — neawi KaHanos, KOTOpbI€ MOCNe KOPPEeKTu-
St A 4 — npatuA poexu (3aBana) nogawtcs Ha Y34. Y
aroro crnocoba umeeTcs TONLKO OAUH
1 n I_I HeAoCTaToK — MaccoBoe Npousson-
0 T 2T % CTBO aHanorosbix pUNLTPOB, 3a4ava
TOYHOW HACTPOWKK KOTOPLIX NOYTH He-
S8 at
paspewwuma.
1 m - m Moatomy npeumywecrsenHoe pac-
4 + +———  MpOCTPaHeHne nonyyunu gekoaepnbl

| )
0 T2 3172 5T/2 t

nenuns koaduLmMeHTa 3anonHeHus Ta-
KOro nepeknioyaemoro curHana Tpedy-
€TcA HeKoTopast maremaTuyeckas rnog-
rotoeka. Ha nepesi B3rnsa, ganeko
HE OYEBUAHO, YEM MNOX CUMMETPUY-
HbIM PAMOYIONbLHLIA CUIHaN ¢ Ko3gd-
duumerntom sanonwenus 50%, ogna-
KO eCnut HEMHOrO “noBo3uTLCA” ¢ Npe-
obpasoBatmnem dypse, T0 0BHapyxm-
BaeTtcst, YTto npu koacdpuumneHTe 3a-
nonHexus 50% Hapywaetcs nponop-
HuoHansHOCTL mexay 6a3oBLiM 1 pas-
HOCTHbIM CUrHanamu, YTo Npu nekoau-

BPEMEHHOI0 MynsLTUNNEKCHPOBAHUS.
CrpykrypHas cxema Takoro gewudpa-
Topa npusegexa Ha puc.16. Bxoagnon
curHan crpobupyertcs asyms paGotato-
w1mu B Npotueodase nepexniovatens-
MU; NO3TOMY Ha Bbixoae Nepexnoyare-
ne# HeobxoauMo ucnonb3osaTh hunb-
TPbl HAXHKX YacToT. [ianee 3neck ONAThL
HyXHa maremaTtuka (npeobpasoBanue
dypue). Mocne nposeaexus pacyeTos
BbificCHAETCA, 4To 06a BLIXOAMbIX cUrHa-
na gnacdoHupyloT: B NEBOM cUrHane rno-
ABNAETCS curHan Npasoro kaHana, u Ha-
obopot. OnATL MOXHO Bbino Bbl “nour-
pats”’ ¢ KO3hHUUUEHTOM 3anOnHEHUs
cur{ana, ynpasnsioero nepeknoyare-
namu. UaeansHuiM 6bino Ebi (4 3710, BE-
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r.Psi3aHb.

Whpuxkauus sanatoctu nunum obner-
YaeT nornb3oBanue tenepoHamu, noa-
KNKYeHHbIMK NapannensHo. INpu pas-
pabotke npennaraeMbiXx CXeM CTaBu-
nacob 3apava obecneynt MUHUManL-
HYIO Harpy3Ky Ha TenegOHHYK NUHKIO.
MNonesnbIn curHan 3aHATOCTH onpeaens:-
€TCS MO BENUUYUHE HaNPSHKERWUA B NUHUK:
npy “ceobogHoi” nuium — 60 B, npwm
“sanston” — 9...15 B. Cnegyet otMe-
TUTL, 4TO 3TK CXEMBI MOTYT NPUMEHSTTL-
ca v ansa Mansix ATC 3ananHoro npons-
BOACTBA C HaNpshkeHueMm cBoboaHoMn
nunuu 48 B. [1ns avoro Haao TonbKo ne-
pecuutarb ¥ 3aMeHUTb BXOAHLIE aenu-
Tenu.

MNepBblil HAVKATOP 3aHATOCTY NMHAK
(pnc.1) onuuaeTcs ManbiM TOKOM Mo~
Tpebnenus, 410 NO3BONSIET MEHbLLUE
WyHTUPOBaTL TenepoHHyo nuHuio. Ta-
KUE MHAUKATOPDL! Bbiny yCTAHOBNEHLI HA
qerbipex (fa NpocTaT Hac pabotHuku
ATC!) napannenbhbix TenegoHax, u
BIMUSTHUST HA NUHUIKO OHY HE OKAa3biBanNu.
Mpy HE3aHATON NUHKUK HaMPSHKEHNE Ha
BXxo4e annapata — nopsiaka 60 B. 310
HanpsHKeHne vepes genutensb Noaaet-
CHl Ha CXeMy, NpeacTasnsALLyo cobo
OBLIYHBIA CUMMETPUYHEI MyNETUBUD-
partop, B Harpyske KOTOpPOro BKNKOYEH
XUOKOKPUCTANNUYeCcKuin nhaukatop.
Wcnonbsoeanve B reHepatope KMOI-
MUKpPOCXEM NO3BONsieT 060MTUCL OYEHDb
MarsiM TokoM — He 6onee 0,2 MA. XXKup-
KOKpUCTaNnNU4eCckuii UHanKaTop notpeb-
nsieT TOK B HECKOMNbKO [ECATKOB MUKPO-
amnep. Ctonb Manble Toku notpebne-
HUS FAPaHTUPYIOT HEMYBCTBUTENBLHOCTL
ATC x nogknK4eHHbIM cxeMaM. B 10 xe
BPEMS!, CXEMBI C UCMONbL3OBAHUEM CBE-
ToAMOAOB NOTPebNsIT [OCTATOHHO NpK-
NU4HBIKA TOK — HE MEHEEe efnHuLl Mun-
nuamnep, 1.e. No4YTu Ha NOPSAOK BbILUE.
MNpy nooknioHeHu naxe AByX Takux
YCTPOWCTB 3aMETHO CHWKAETCS Cbilun-
MOCTb 33 CYET LLYHTUPOBAHUS NUHUYK BO
Bpemsi pasroeopa. [peanaraemas cxe-
Ma BO BpeMsi pasroBopa notpebnser
eLle MEHbLUMA TOK, TaK KaK Npu 3aHs-
TOM NUHKMK HaNpPsSHKeHUe Ha Hew napaev
no 9...15 B, 4T0 COOTBETCTBEHHO CHU-
xaet noTpebnsiembiit TOK.

Mpu ykasanHHOM Ha cxeme coepuHe-
HUM BLIBOZIOB HA UHQUKATOPE BLICBEHU-
paetcs Haanuck “CBOB” — 310 03Ha-
4aet, 410 nuHus ceobonna. MNuraetcs
cxema ot genutenst Ha peauctopax R1-
R6. noaHbii MOCT Ha BXOAE HYXEH ANs

UHOUKATOPbI SAHATOCTI
TENE®OHHON NUHUU

Pwuc. 1

R1 360k R2 120k

VD1...VDA R3 120k
Kis07

Tenegounan Rk 120k
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TOro, 4robbi He noabupatb NONSIPHOCTL
npy nopknioveHun. Korpa HanpshkeHue
B NuHun nopsiaka 60 B (nuHuA He 3ans-
Ta), Ha pesuctope R6 — 4yTb MeHbLie
9 B. 310ro HanpshkeHus BRNonHe Aocta-
TOYHO ANns BO36GYyKaeHus reHepatopa, K
BLIXOAY KOTOPOFO NOAKIMIOYEH XUAKOKpU-
cTannudeckuii uHaukarop. lNpuy sansaTon
NUHWA HaNpsHKeHne B Helt Napaert, uro,
B CBOI ovepefb, NPUBOAUT K NageHuio
HanpsbkeHust Ha R6 pno 2,5 B, a 3voro
cnuwikoMm Mano pgnst pabotsl reneparto-
pa. CrabunutpoH VD5 cnyxut gns 3a-
LLUTBI CXEMBI NPY NPOXOXAEHWM CUrHana
BLI30Ba, NPOBEPKE NUHUK ¥ ApYyrvX Bpoc-
Kax HanpshkeHust. B cxeme mMoryT uenons-
30BaTbCs MUKPOCXeMbl cepuun K561
(NA7, NA9, NA8, NES v 1.n.). MoXHO uc-
nonb3oBath ¥ aHanomm cepun K176.
OT0OT BApMaHT — CaMblil 3IKOHOMUY-
HbIW, HO ecny HeoBxoaAuMO UMETL UH-
OuKayuil He CBODOAHONM, a 3aHATON Nu-
HUK, TO MOXHO NPEANOXUTL BTOPOIA Ba-
puaHt. Cxema ero npyeefeHa Ha puc.2,
a pabora mano otnu4aetcs or npeawbl-
Ayulero. OcHOBHOE OTNUYMe — TO, YTO
MUKPOCXEMa BCEerzia HAaXO[UTCH Mo Ha-
npsbkenveM nNutanus. 3to obecneyvBa-
etcs yenoukoit R3-VD6. OpHako sanyck
reHepartopa OCyLECTRNAETCS B AAHHOM
cnydae ot uieeptopa DD1.1. MNMpu 6onb-
LWOM HaNpsHKeHUU B NuHuK (MUHUSA CBO-
6oaHa) Ha exonie DD1.1 3a cuer penu-

[ ]

7

tenst R1-R2 npucytcteyet “1”, cooreet-
CTBEHHO, Ha Bbixoae — “0”, 4To CcpuiBa-
et paboty reHeparopa. INpu 3anstomn
nuHuu Ha Bxoge DD1.1 Hanpspkenne —
nopsiaxa 2 B, 4To BOCNPUHUMAETCA UH-
BeprTopoM kak “0". CoOTBETCTBEHHO, Ha
Bbixoge — “1”, redHeparop paboraert, Ha
“HOVKATOPE BLICBEYUBAETCS HANUCL
“3AH-". CtabunutpoH VD5 obecneuviea-
et sawwmty Bxopa DD1.1, xakx u B npe-
asipyulem cnyydae. Mueeptop DD1.4
HeoBxoAuM, NOCKONbKY, NPY HAaNUYKUK Ha
BXOQax reHeparopa “0”, Ha Bbixofie Npu-
cyTcrByet “1”, 4To npuBeneT Kk nhavka-
uum Hagnmey Ha XKW naxe npu Hepa-
bortalollem reHeparope.

Ecnu npegnoyrutensHee ceerogvoa-
Has Mhaukauus (mManas OCBELEH-
HOCTB), TO MOXHO NPEANOKUTL TPETUIA
BapuaHT, NpMBeaAeHHLIN Ha puc.3. B
NpUHUUNE, OH NOMNHOCTHLI NOBTOPAET
no norvke paborbl BTOPOW BapuaHt.
Tonbxo Bmecto XKW nopkniover kac-
Kap Ha TpaHauctope. lNutaHue aroro
Kackazia OT NUHUM UMEEeT HENOoCTaToK
— B TenecoHe MoryT BuiTb CRbILWHGI
wenyky. HactuiHO ux cHuMaeT unet-
pytowlas emkoctb C3. U Bce xe peko-
meHayeTcs nogbopoM KOHAEHCATOPOB
C1 u C2 Buibparb Hactoty MynstuBunb-
pavopa nopspaka 20 kl'uy, kotopylo Te-
necbon NpocTo He Bocnpouseoaut. Miny,
Haobopor, nopspaka 10...20 Ny. Ho B
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3TOM cny4ae B reHepaTope NpUAETCN Uc-
nonb3oBaTb 3NEKTPONUTUYECKUE KOH-
[eHcaTopbl, a 3Ha4uT, u cobnoparb No-
naApHOCTb NoAKniodeHna (“-" K Bbixoay
UHBEpTOpa)

YepTeXxn nedarHbix nnart ycTpoucTB
npueeaeHsl Ha pyUc.4...6 COOTBETCTBEHHO
YXKW BcraBnsercs B naHerb, U3rotoenex-
HYI0 U3 pa3pe3aHHOK nononam NaHenbk1M
ans MukpocxeM OcranbHble 3MeMeHTb!

MoxHo 3ty kopo6ouKy Kpenutb U Ha
creHe, panoM c TeneoHHOK poO3eTKOK
CeetoanoaHbIit BApUaHT MOXHO pasMe-
CTUTb B KOpnyce TenedoHa, Kak npasu-
no, Mecra TaMm xBaraer

{

“TenedOoHHBLIN”

MpeanaraeMbii KOMMyTaTOP BKIIOYa-
€T ANEeKTPUYECKYIO Harpy3ky (namny oc-
BelleHus) no TenetoHHOMY 3BOHKY YC-

Puc. 1 ¢—<¢—=—»—"
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A.UIMMAHAEB,

r NlbickoBo, Huxeropoackom obn

KOMMyTaTop

TPOWUCTBO COCTOUT U3 CUNOBOI HacTh, Co-
6paHtoi Ha pene K3 (puc.1), v aByx Bxop-
HbiX 6rnokoB A1 n A2 (puc.2), otnuyaio-
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LMXCA TONbLKO Bpemasanalowymm ane-)
meHTamu R3 u C2 Mpu noagade 7 380H-
ko cpabarbiBaeT pene K1 (A1) n koH-
Taktammn K1 1 Bkniovaer cunosoe pene
K3 Kontaktbl K3 1 BKlouaIOT Harpyaky,
a koHTakThl K3 2 ynepxusator pene B pe-
XUMe camo3axBata JToT pexum byaer
COXpaHATLCA A0 Tex Nop, noka Ha ycT-
po#icteo He Byaer nogaHo 11 3BOHKOB
3TN 3BOHKM (MMNYNbCBI) NOCTYNAIOT Ha
Bxoabl A1 n A2 CocrosiHune 6noka A1
He uameHuTcs, a B A2 nocne 11 3BoH-
KoB cpaboraer pene K2 u koHTakTamm
K2 1 orknouunT cunosoe pene K3 Korn-
YecTBO yNpaBnsIoOLUX 3BOHKOB MOXHO
cnenarb niobbiM, noabupas R3 u C2
Ina nutasva cxembl NpUMeHeH cTa-
6unusnpoBanHbii uctouHuk 12 B/0,1 A
Curnoeoe pene K3 nuraercs Hectabu-
NU3NPOBaHHbIM HanpsxeHnem 22 B or
TOro xe ucrodHuka Kuonka SB1 no-
3BonaeT NpoBepuTb paboTy yCcTpou-
crBa, He nogaBas 3BOHKOB Cb6poc
MOXHO NPOU3BECTU OTKITIOHEHUEM BCe-
O YCTPOWCTBA OT CETU 3neKkTponuTu-
Yeckue KoHAeHcaTopbl KenaTtenbHo
npeasapuTenbHO “NOTpeHUpoBaTh”,
MAU NPOU3BOANTbL OKOHYaATENbHbIA
noabop R3 u C2 B A1 u A2 nocne He-
CKOMBbKUX LIMKNOB KOMMYyTaLun




MNpepnaraembii UCTOMHUK NUTaHUS CO~
6paH Ha “obnomkax” NPOMBILIIEHHOrO
“Bb-60-5", ot KOoTOpPOro ocranuch asa
TpaHccpopMaropa, gpoccenb, Tpu ano-
Aa, ABa tupuctopa u batapes KOHOEeH-
catopoB (6 wTtyk). TupucTopbl (VS1 u
VS2) s nepecoeuHun katogamu BMec-
T€ — CTano BO3MOXHLIM ynpaeneHue
umMu 6e3 TpaHcchopmaTopa, T.e. cxema
ynpoctunace (pmc.1).

MepemenHoe HanpsaxeHue ¢ T2 Bbin-
paMmnserca guogamu VD1 u VD2, luog
VD3 He paet npoiT NOCTOAHHOMY Ha-
npspkeHmio ¢ C2 uepes R1 Ha VT2, Knioy
Ha VT2, VT3 paspsxaeT koHAeHcaTop
C4 BO BpeMs naysbl MeXAy uMnynbca-
MU NMUTAIOLLLEro HanpsaXeHUs, a 3apsxa-
erca C4 reHepaTtopoM Toka Ha VT4, Ha

JNTIOK NMUTAHUA

N.6PAHLEB,

c.MBaHoBKa, TiomeHcKo obn.

amutTep VT4 uepes genutens R15-R17
nopaetca Ug,, x. C7 obecnevvBaer nnae-
HbiW 3anycK — BXoA B pabounii pexum.
Pesuctopom R14 ycraHaenveaeTcs Bbl-
xopHoe HanpsbkeHve, MNpu Ug,,y, MeHbLLEM
3aflaHHoro conpotuBneHe VT4 MunHn-
MmanbHo, C4 sapspkaetcs bblcTpee (bnu-
KE K Hauyany uMnynbca ceTeBoro Hanps-
xeHus). Komnapatop va DD1.1, DD1.2
nepekniovaetcs uuepes R19 skniovwaer
VT5, KoTopblit, B CBOO ovepefb, Yepes
R8 Bsxniovaert VT1. HanpsxeHnue ¢ C2
yepe3 VT1, R7 n R6, R11, R10 nocty-
naeT Ha ynpaBnsiouiue aNeKTpoabl Th-
puctopoB VS1 1 VS2. OTkpbiBaertcs 10T
TUPUCTOP, Ha aHoZe KOTOPOro — nono-
XuTenbHoe HanpshkeHne. Mnynbc Toka
noctynaert yepes hunerp L1-C9...C14 B

Harpyaky. Mpu noebileHun Ug, ,, 6onee ye-
TaHOBNEHHOro pe3uctopoM R14 3Haue-
Hus, TpaHaucTop VT4 npukpbiBaeTcs, Ha-
npshkeHve Ha C4 nosaHee pocturaet Ugyn
KoMnaparopa, ¥ UMnynbc ToKa, nocTyna-
roumit Ha L1, okasbiBaetcs Kopoue. B pe-
synbTaTe HanpsiXeHve Ha Harpyske cHu-
xaetcs. Tak ocyujecransaerca crabunusa-
umsa Ugy -

Tak kak Ha C2 nonydyaetcs 28 B, yto-
66l obneruntb pexum DA1 gobaeneH
crabunutpoH VD5, “otHumaiouymi” 9 B.
VD5 He HyxeH, ecnu ¢ T2 nocrtynaer
MeHblUIee HanpsbkeHue, VD8 cnyxut ans
sawutel DA1 o1 oTpuLiaTenbHOro Hanps-
XeHus, nocTynatouiero yepes R17.

Retanu. Qvoabl VD1...VD3 — niobble
Ha Tok Bonee 1 A. B DD1 ucnonbsyiotcs
TOMNBKO ABa UHBEPTOPA, MOXHO npumMe-
uuTb K56111A7, K17611A7, K561J1E5,
K176J1ES. TpaHauctopbl VT2 u VT4 —
niobble manomouHble, VT3 — cpeaHen
MOLL{HOCTH, TaK Kak OH paspspkaet C4. VT1
u VT5 pomkHbl 6biTb paccHuTaHbl Ha Ha-
npsxeHue, bonbllee MakcumanbHoO
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BO3MOXHOrO. YepTex nedarHoi nnartbi
npuBeAeH Ha PUC.2, a pacnonoXeHve ae-
Taneit — Ha puc.3 Pesuctopbt R6, R7 1

M.LLYCTOB,
r.Tomck

CeeroavoHbie UCTOMHUKYU ONTU4YEC-
KOFO M3Ny4YeHUs BUAUMOrO Avana3oHa,
B CUITY KOHCTPYKTUBHBIX OCOBEHHOCTEl He
MOIYT CBETUTBCA Np¥ HANPSKEHUN HIDKE
1,6 1,8 B 3710 06CTOATENLCTBO pE3KO
OTPaHU4MBAET BO3MOXHOCTb NpUMEHE-
HUA CBETOAMOAOB B YCTPOMCTBAX, C HUA3-
KOBONLTHBIM (OT OAHOFO FanbBaHU4ec-
KOFO afieMenTa) nutanuem

Mpeanaraembie CBETOAUOAHLIE U3NY-
Yatenu ¢ Hu3koBoNbTHbIM (0,1. .1,6 B)
NUTAHUEM MOXHO MCNONb30BaTh ANA
VHAMKAL UM HanpsDKeHu, nepepayu
JaHHbIX NO ONTUYECKMM KaHarnam CBsi-
3 uTh ONA Ux NUTaHUA MOXHO UC-
NOMNL3IOBATH K ANEKTPOXUMUHECKUE 3rie-
MEHTBI CBEpPXMAafnoro Hanpsxenus, B
KOTOpPbIX AN1EKT PONMTOM CNYXAaT YBNaX-
HEeHHas NoyBa unu 6uonornyecky akTue-
Hbie cpeabl

Muoroo6pasne CxemM HUIKOBOSBTHOTO
NUTaHKA CBETOANOAOB MOXHO CBECTU K
ABYM OCHOBHbIM PA3HOBMAHOCTAM Npe-
o6pa3oBaHuA HANPAXKEHUA HUIKOFO
YPOBHSAl B HANpPsHKEHUE BLICOKOro. JT0
CXEMbI C EMKOCTHbiMU 1 UHOYKTUBHBLIMU

R10, R11 Ha nnaTte cTaBATCA BEpTUKallb-
HO ¥ BBEpXY NONAPHO CNauBaloTCA
Mpu HanaxuBaHWUm K BLIXOAY NOAKITIO-

YaeTca Harpyaka — afieKTponiamna Ha
220 B (200 Br). Peauctopom R14 ycra-
HaBNWBAETCA BLIXOAHOE HANpsHKeHue

[HIMSROEONETTIROLE
NMUTAHUE CBETOAMOAOOB
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HAKONUTENAMY 3HEPrUA.

Ha puc.1 nokazaHa cxema nutanus
CBETOANOAA C UCMONb3OBAHUEM NPUH-
Li¥Na YABOEHUA HANPSXKEHUA NUTaHUA
[eHepartop HU3KOYACTOTHBLIX UMMYNBLCOB,
YacTtoTa cneqoBaHUA KOTOpbIX onpeae-
naerca ueno4koi R1-C1, a npogomku-
TenbHoCcTb — R2-C1, BbINOAHEH HA
TpaH3uCcTOpax p-n-p 1 N-p-n CTPYKTYphL.
C BbIXoAia feHepaTopa KOpOTKUE UM-
nynbcbi Yepes pesuctop R4 nopatorca
Ha 6a3y Tpansuctopa VT3, B konnexkrop-
HYIO t|eNb KOTOPOro BK/IOYEH KpaCHbtit

Puc. 3




ceetoguopg HL1 n repmanmnesbin guop
VD1. Mexay BbIXoqom reHepatopa Um-
NynbCOB U TOUKOW COEAUHEHUS CBETO-
Jnoaa v repMaHeBoro auoga noaknio-
YeH ANEeKTPONUTUYECKNA KoHZEeHcaTop
C2 60nbLLIOI EMKOCTH.

B nepuop npogonxurtensHol nayabl
MeXay umnynbcamu (TpaHsucrop VT2
3aKpbIT U HE NPOBOAWT TOK) 3TOT KOH-
AeHcaTtop 3apskaetca yepes VD1 n R3
[0 HanpsXeHWs UCTOYHUKA NUTaHus.
Mpwn reHepaunn KOPOTKOro UMNynbca
TpaH3auctop VT2 otkpbiBaerca. Otpuua-
TENbHO 3apskeHHasn obknagka KOHOEeH-
caTopa C2 okasbiBaeTca COeANHEHHOM
C NONOXWUTENbHOW WWUHOW NUTAHUR.
Owon VD1 3anupaetcsa. 3apsaxeHHbii
koHgeHcaTtop C2 oka3blBaeTcs NOAKNIO-
YeH nocnegoBaTenbHO C UCTOYHWUKOM
NATAHNSA U HarpyXeH Ha LiIenouKy: Cee-
TOQNOL — NEePEXo 3IMUTTEP-KONMeKTop
TpaHaucTopa VT3. Mockonbky Tem xe
UMNYNbLCOM TpaHaucrop VT3 otnupaet-
Cs1, €ro CONpPOTUBIIEHNE 3MUTTEP-KON-
neKTop ymeHblaetcsa. Takum obpasom,
NpakTUYECKN YOBOEHHOE HanpsXeHue
nuTaHus (MCKNYas He3HauyuTenbHbie
noTepn) oKkasbIBaeTCA KPAaTKOBPEMEHHO
NPUNOXEHHbIM K cBeTOQUOAY — cnegy-
€T ero spkas BcnbiwKa. locne atoro
npotecc 3apsga-paspsa KOHQeHcaTo-
pa C2 nepuogunyeckn noBTOpsieTCS.

Mpn ncnonb3oBaHWKM CBETOLUOOOB
Tuna AI1307KM ¢ HanpsxxeHneM CBeve-
Hua 1,35...1,4 B, pabouee HanpskeHne
reHepatopa cocrtaensert 0,8...1,6 B.
IpaHnubl gMana3oHa onpegenexsl Tak:
HUXHAS YKa3blBaeT HanpshkeHue Hava-
na cBeYeHus CBeToanoaa, BepXHas —
HanpspkKeHne, Npyu KoTopoMm notpebnae-
MbIA YCTPOUCTBOM TOK paBeH 20 MA.

Mockonbky reHepaTtop pabotaer B
UMNYNBbCHOM pEeXUME, FeHepupylTcs
fipKUe BCMbILWKK CBeTa, NpuBfeKatoume
BHUMaHue. B cxeme HeobxoamMmo ucnornb-
30BaTh XOTS! U HU3KOBOMbTHbIA, HO LO-
BOIMbHO POMO3AKMUIA 3MEKTPONUTUYECKUI
koHaeHcarop C2 6onbLUO eMKOCTH.

MCTOYHUKM HU3KOBOMNBLTHOrO NUTaHUS
CBETOAMOAOB Ha OCHOBE MyNbTUBUGpa-
TOpOB M306paxeHbl Ha puc.2, 3. Mep-
BbIl U3 HAX BbINOMNHEH HA OCHOBE acuUM-
MeTpuyHoro Mynstuenbpatopa, Bbipa-
6aTbiBaloL{Ero KOPOTKME UMNYNbCbl C
6onblIOA MEXAYUMNYNbCHOW Nay30M.
Hakonutenb aHeprum — KoHaeHcaTop
C3 — nepuoaunyeckn 3apsxaercs oT
MCTOYHUKE MUTAHUS N PA3PSHKAETCH Ha
CBETOAMOL, CYMMUpPYSt CBOE Harnpsxe-
HUe C HaMNpAXEeHNUEM MUTaHUS.

leneparop {puc.3) obecneunsaer, B
OTNMuME OT NPEAbIAYLIEN CXEMbI, Herpe-
PbIBHbII XapaKTep CBeYEHUs CBETOOUO-
Aa. YCTpOMCTBO BbINOMHEHO Ha OCHOBE
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CUMMETPUYHOro MynsTUBUBpaTopa M
paboTaeT Ha NOBbIWEHHbIX YacToTaX. B
CBA3U C 3TUM EMKOCTU KOHOEHCaTopoB
B 37O CXeMe J4OCTaToOMHO Manbl. KoHeu-
HO, APKOCTb CBEYEHUSA 3aMETHO NOHU-
XeHa, HO cpegHuit ToK, noTpebnaeMbin
reHepaTopoM NPU HaNPSHKEHUN NUTaHUS
1,5 B, He npeBbiwaeT 3 MA.

MpeobpasoBaTenn HaNPsHKEHUS KOH-
AeHcaTopHOro Tuna (C yABOEHUEM Ha-
NPsHKEHNs) ANs NUTaHUs CBETOQUOAHDBIX
nanyvarenei reoperuyecku Moryt obec-
neynTb CHUWXKeHWe pabouero Hanpske-
HWUa nuTaHua Tonbko go 60%. Ucnonk-
30BaHMWe B 3TUX LIeNsaX MHOroKackagHbiX
yMHOXUTEnei HanpsbkeHns manonepc-
NEeKTUBHO B CBSA3W C NPOrPECCUBHO BO3-
pacTtarouMMn NOTepaMn U nageHuem
Knpg npeo6pasoBatens.

bonee nepCnekTUBHbLI B NaHe Aanb-
HEWLWEero CHWKEHUR HanpsHkeHus nuta-
Husa npeobpa3soBaTtenu ¢ UHOYKTUBHBIMMW
HaKonMUTENsMn aHeprun. 3aMeTHO NOHK-
3UTb HUXHIOK FPaHULY HanpsXeHus
NUTaHWUS CTaNo BO3MOXHBIM 3a CHET ne-
pexopa Ha LC-BapuaHTbl CXeM reHepa-
TOpPOB, UCNONb3YIOUNX UHAYKTUBHLIE
HaKonuTenu aHeprun.,

B kauecTBe MHAYKTUBHOIO HaKoMuTe-
NS aHeprum B NEpeon u3 cxem (pwuc.4)
ncnonb3oBaH TenedoHHbIA Kanclonb.
OAHOBPEMEHHO CO CBETOBbBIM U3[Ty4EHN-
eM reHepartop BbipabaTbiBaeT akycru-

Yeckue curHansl. Mpu ysenuueHnn em-
KocTh koHgeHcatopa o 200 mk® rexe-
paTop NepexoauT B UMNYNbCHBIA PEXUM
paboTbl, BolpabaTbiBas nNpepbIBUCTBIE
CBETOBblE U 3ByKOBble curHansl. B Ka-
YecTBe aKTUBHOIO 3anemMeHTa Ncnonb3y-
€TCA HECKONbKO HEOBbIUHag CTpyKTypa
— nocnepoBaTtenbHoe coeguHeHne
TPaH3UCTOPOB Pa3HOro Tuna NpoBOLK-
MOCTH, OXBA4E€HHbIX NONOXUTENBHON
obpaTHOMU CBA3bIO.

Mpeobpa3oBatenn HanpsKeHus Ans
nuTaHus cBeToanoga Ha puc.5 u 6 Bol-
NOMNHEHbl Ha aHanorax WHXEKLMOHHO-
noneeblX TpaH3uctopos. lMepBbit 13
npeobpa3soBartenei {puc.5) ncnonbayer
KOMBUHUPOBAHHYIO MHAYKTUBHO-EMKOC-
THYIO CXEMY NOBbILEHWS BbIXOZQHOIO Ha-
NpsHKEeHUA, codeTas NPUHLINN €MKOCTHO-
rO YOGBOEHUSI HAaNPsHKeHUs ¢ NOny4eHNn-
©M MOBbILLIEHHOrO HanPsHXeHUs Ha KOM-
MYTUPYEeMOI UHOYKTUBHOCTH.

Haunbonee npoct reHepatop Ha aHa-
nore MHXEKLUMOHHO-NONEBOro TpaH3nc-
Topa (puc.6), roe ceeToguon ogHoBpe-
MEHHO UCTNONHAET POrb KOHZeHcaTopa
U ABNETCA Harpy3kow reHeparopa. Yc-
TponcTBO paboTaeT B y3KOM fuana3oHe
NUTAWMKUX HanpsKeHn, 0gHaKo ap-
KOCTb CBEYEeHUA cBeToaMoaa JOBOMNbHO
BblCOKa, NOCKOnbKy npeobpasoBaTentb
ABNAETCA YACTO MHOYKTUBHBIM U UMeeT
Bblcokui KMA.

Ha puc.7 noka3saH reHepatop TpaHc-
chopMaTOpHOro TMNa [ns NUTaHUs cee-
TOOMOQOB HU3KOBOMBbTHBLIM HaNpsKEHN-
eM. [eHepaTop COQEePXUT TP ANEeMeH-
Ta, OOHUM U3 KOTOPbIX ABNAETCS CBETO-
nanyvarowmun guog. bes ceerognoga
YCTPOMCTBO fBnaeTcs NpocTeilum 6no-
KWHr-reHepaTopoM, NpUYEM Ha BbiIXoAe
TpaHcchopmatopa MoxeT dhopMupo-
BaTbCs JOBONbHO BbICOKOE Hanpsike-
Hue. Ecnu B kayeCTBe Harpy3ku reHepa-
TOpa MCNonb3oBaTbh CBETOANOA, OH Ha-
YnHaeT Apko CBeTUTLCA. B cxeme B Ka-
YecTBe TpaHctopmaTopa NCNonbL3oBa-
HO cpepputoroe konsuo ®1000
K10x6x2,5. O6moTkn tpaHcchopmatopa
umetoT no 15...20 BuTkoB npoeoga MNAB
20,23 mM. B cny4yae oTcyTCTBUS reHe-
paLiMKn KOHLbl OfHOK N3 OBMOTOK TpaHC-
chopMaTopa MEHSIOT MecTaMu.

Mpu nepexoge Ha BbICOKOYACTOTHLIE
repMaHueBbie TpaHaucTopbl Tuna 17311,
17313 n ncnonb3oBaHUKM yHUPULMPO-
BaHHbIX UMNYNbCHBIX TpaHcdopMaTo-
poB Tuna MUT-9, TOT-45 n ap., HWx-
HIOKO FpaHuyy pabounx HanpskeHwui
MOXHO onyctntb 7o 0,125 B.

HanpsxeHune nutaHusa BCEX paccMoT-
pEeHHbIX CXeM, BO U3bexaHne noBpex-
BEHUS CBETOAUO0B, HE AOMKHO NPEBbI-
warb 1,6...1,7 B.



C.ABPAMOB,
r OpeH6ypr,
E-mail asmoren@mait ru

Ons npuBneYyeHns KNMEHTOB, Maraan-
Hbl U BCEBO3MOXHLIE OpraHu3auuu vc-
nonb3yloT CBETOBYIO peknaMmy B Buae
pa3BeleHHbIX SPKUX NamMnoYeKk U Hap-
nuceir Xopowo, ecnu 3To conuaHas
opraHusauusi, B KOTOpOi BKMIOYEHUEM
M BbIKNIOYEHWEM HAapy)XXHOW peknaMbi
ynpasnsaeTr cneuvanbHO HasHaYyeHHbIR
4yenoseK A ecnu 310 Aenartb HEKOMY, TO
4acTo NPOUCXOAUT HEONpaBAaHHbINA ne-
pepacxof anekTpoaHepruu 3ameHa
namn B pekiamHbIx WuTax — npoieay-
pa HenpocTas, a ecfiu 370 CBETOBOW
WHYp ‘AlopofiainT”, B KOTOPOM Cropes-
Wwne namroykm sooblie He MeHsITCs,
T0 1 TOro xyxe [ins ysenuueHns cpoka
cnyxbbl namn Hennoxo cHU3NUTL ap-
KOCTb Ux cBeueHus [ina atux ueneii u
6bina popabortaHa xopowo cebs 3ape-
komeHposaswas cxema [1] Kpome
NNaBHOW PEryNMPOBKN HanpsHKeHWUs Ha-
rPY3KW, B HEIN NpefycMOTPEHO OTKIIoYE-
HWE Harpy3kv B yTpeHHee BpeMs 1 BKIIO-
YeHue B BevepHee

Paccmotpum paboty ycrpoitctea
(puc.1) Ceresoe HanpsikeHue (220 B)
racutca Ha emkoctu C1, sbinpsamnser-
ca anogamn VD1, VD2, crnaxusaetcsa
KongeHcatopom C2 n crabunusupyer-
ca ctabunutpoHom VD3 Ha ypoeHe npu-
mepHo 9 B OT aaHHOro HanpshkeHus aa-
nuTbiBaeTcs Bca cxema Popmuposa-
Tenb UMNYNbCOB (B MOMEHT nepexoaa
CETEeBOMO HaNPSHKEHUs Yepes Horb) co-
6paH Ha TpaH3ucTopax VT1, VT2 u pe-
auctopax R2 R4 B momeHT nepexopa
HanpsPKeHust Yepe3 HoMb Ha Bxope 6
anemeHTa DD1 2 obpasyertcs oTpuua-
TensHbIM UMnynbe Ecnu dhotopmon VD4
3aceeveH, To Ha sbixoae DD1 1 ycraHas-
nuBaeTcs HynesOW ypoBeHb, KOTOPbIit
3anpeuaeT NPOXoXAEHUE UMNYIIbCOB OT
copmuposartens Ha ebixoge 4 DD1 2
— HYNEeBOW ypoBeHb, U TpaHaucTop VT3
3akpblT B HouHOE Bpems Ha Bbixoge 3
DD1 1 yctaHasnusaeTtcs noruyeckas
*1” Umnynbebl ¢ hopmuposartens oT-
KpbieatoT TpaHauctop VT3 Ha Bpems npu-
mepHo 0,5 1 Mc KoHgeHcatop C4 3a-
pspKaeTcsa A0 YPOBHS HanNpPsHKEHUS nUTa-
HUs 3aTem OH NraBHO paspshKaercs 4e-
pes uenouky R7-R8 Hanpskenue Ha C4,
AOCTUTHYB ypOBHS noruyeckoro “0”, ne-
pekniovaet anemenTsl DD1 3, DD1 4

Hynesolt yposeHb Ha Bbixoae 11
DD1 4 3apskaer koHgeHcatop C5 Ha
Bpems 3apsaku TpaHaucTop VT4 3akpbi-
Baercs, a VT5 — oTKpbiBaeTcst U BKMO-
yaet Tupuctop VS1 [AnurensHocTb M-

3 BETOPEIYJTATOP
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NynbcoB Ha ynpasnsioleM anekTpoae
VS1 3aBMCMT OT napameTpoB LEnoyku
C5-R9 u coctaenser 10 20 mkc Mpu
cneaylowemM nepexoae Yepes HoMb LMK
nosropsieTcst [JOCTOMHCTBOM AaHHOM cxe-
Mbl ABMAETCA TO, YTO YacToTa OTKpbiBa-
HUS cUMUCTOpA OCTAaETCH HEU3MEHHOM,
M U3MEHEHWE CETEBOTO HanpsKeHUs Ha
NPOLEce perynupoBaHus He snuseT

B yctponctese npumeHeHbl cneayio-
wwe perann KoHwpewcatopwl C1,C3,C4
— tuna K73-17, C2 — K50-35, C5 —
KM6 Pesuctop R6 — Ttuna CI3-1, R7
— CI1-04, octanbHble — MINT B kaue-
cree VD1 noponayt KA509, K4510,
KA209 ¢ AonycTUMbIM HanpsbKeHUeMm
25 50 B wnTokom 100 200 mA Bwmec-
10 [814b nogoiayT niobbie ctabunur-
poHbI ¢ HanpskeHuem crabunusauuu
8 15B

Bmecto KT315 MOXHO npuMeHUTb
KT312, KT316, KT201, KT3102, smecto
KT361 — KT203, KT209, KT3107 ¢o-
Toauopn $L263 samenserca Ha O 320

Ecnu HeobxoanMo koMMyTUpOBaThL 3Ha-
YUTErbHYIO MOLHOCTL, CUMUCTOP HEOG-
XOAMMO yCTaHOBUTBL Ha paauarop, unu
npuMeHuTL 6071e€ MOLLHLIA, HanpuMep,
TC2-25

Ceetoperynsatop cobpaH Ha 0aHOCTO-
pOHHE) neyaTtHOW nnarte TONuMHOWM
1,5 2 mm u pasmepamu 40x70 mm
(pnc.2)

Mpu Hanaake peauctopom R6 Heob-
xoaumMo nogobpaTtb nopor BKioueHUs/
BBIKIIOYEHWUSA HArpy3Kku, a pe3svcTtopoMm
R7 — spkoctb ceBeyeHus [ins Hopmarnb-
Holt paboThbl ycTpocTBa U npegoTepa-
LEHWUs penakcaunoHHbIX konebaHuit Ha
doroanon HapaesaloT HepHbIi Kembpuk
AnuHon 20 30 MM ¥ HanpaenswT ero
B CTOPOHY OT peKilaMHbIX NaMmnoyeK u
Apkux (hoHapen

NurepaTtypa

1 C bupiokos CUMUCTOpHbIE peryns-
TOpbl MOWHOCTM — Paawuo, 1996, N1,
C 44
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B xypHane pacckaabiBanocb 06
“oXuBreHun” NepBUYHBIX ANEKTPOHACcOB
[1]. OpHako Takue ycTpoiicTBa nonaaa-
10T B pyku paguontoburenei oBoNbLHO
peako. 3HauuTenbHO Hatile BCTpe4aloT-
€A AEeMOHTUPOBAHHbBIE YYpeXxaeHYeckue
BTOpU4HbIE HacCkl KBAaApaTHOW UNu Kpyr-
now ¢popMbi. B MOeM gOMe BTOpUYHBIE
Yacet Mmogenu “176M” B TeveHne MHO-
rux net paboraloT B aBBTOHOMHOM pexu-
me. Mpeanaraeman cxema “oOXuBneHus”
obecneuuna HagexXHoOCTb, cTabunb-
HOCTb paboThl, a TalkKe BbLICOKYIO TOY-
HOCTb XOla Npu 3Ha4UTEnNbHbIX Koneba-
HURAX HanpsXXeHus ceTu.

Yacosoit MmexaHu3M npeacraenaer
coboit Waroebid ApUraTens C ANEKTpo-
MarHuToM, o6MoOTKa KOTOpOro umeer
conpotueneHue 2,4 kKOM. dnexTpomar-
HUT cHabXeH NONICHBIMYU HAKOHEYH!-
Kam#, Mexay KOTOpbIM# Ha OCH Bpalla-
etca akopb. OH npeactasnsier cobomn
ABe Kpyrnble cTanbHbie NNacThHbI C pa-
AvanbHbiMu Npopeasmu. Mexay nnac-
TUHaMK 3aXaT KOfbLIeBo (heppUTOBbLIA
marHuT. Ha Toit xe ocy 3akpenneH Tpub
(WecTepHA C ManbiM YucnoMm 3ybber).
Akopb anekTpomarHuta npu cpabarbl-
BaHUK NepeMeLaeT Ha oguH war Tpub,
BpaLL oL LWLecTepHK, COeAUHEHHbIE
C MUHYTHOM ¥ 4acoBOK CTpenkamu. Kax-
Obil UMNYNBC HANPAXEHUA NOBOpayin-
Baet Gonblyto cTpenky Ha 1/60 Yactb
OKPYXHOCTH, TO €CTb Ha O4HY YFNnoBylo
MuHyTy. Bpauwjaouwiui MOMEHT — pe-
3ynbTaT B3auMOAENUCTBURA MarHUTHBIX

nonew anekTpoMarHura 1 NOCTORHHOFO
Marnurta. [ina pabotbl Hacor Heobxoau-
MO nopasatbk Ha O6MOTKY anekTpomar-
HUTa UMNYNbChI YepenyoLLenca nonsp-
HOCTH, TO €CTb MEHATbL 3HAKWU Hanpshke-
HUA Ha KoHuax obmoTku. HoMuHanbHoe

HanpsXeHue anexTpoMarHura cocras-
nsiet 24 B npu Hanpsxenun cpabatbi-
BaHua oxono 13 B.

Kak v B ykazaHHOIi CTaTbe, MUHYTHbIE
VMIYNBChI CO30al0TCA KBapUERbIM reHe-
paropoM C nocnefywoluM aeneHvem
vyacrtoTbl (puc.1). Hanbonee ynobHbi
Ans npuMeHeHusa B NoaobHbIX cxemax
TaK Ha3blBaeMble “4acoBble” KBapUbl Ya-
croron 32768 My. BoaMOXHO, XOTa U Me-
Hee yAaobHO, ucnonb3oeaHue Apyiux
KBapUeBbIX pe30HaTOPOR, ANA KOTOPbIX
HeobxoauMo B Kaxaom cny4dae noabu-
paTb cBOWM KoadhpuumeHT genexHus vac-
TOTHI.

A ucnonb3oBan MUKpoOCxeMy
K176UE12, He Tpebylowiylo gononHu-
TenbHbIX NOrUHeCK1X 3NeMeHTOB B KBap-
ueBoM reHeparope [2, 3]. ins nonyve-
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HuA ctabunbHOW reHepayuu napan-
nenbHO KBapUEeBOMY pe3oHaTopy NoA-
KnwoveH peanctop R1, a K KOHTPONbHO-
My Bbixoay reHeparopa K (eeieog 14) —
peauctop R3 conporueneHviem 10 kOm.
Ha aToM BbIxOAE NPUCYTCTRYIOT MPAMO-
yronbHble UMNYNbLCHI C NEPUOAOM OKO-
no 30 mxc. Nocne penexHnna Yactotbt re-
Hepatopa ABOMYHbLIM 15-paspsagHbiM
CYETUUKOM, C BbIxoAa S (BbiBOAA 4) MUK-
pocxembl DD1 cHuMatotcs cummeTtpuy-
Hble UMAYNbCbl (MeaHap) Yactotoi 1 Mu.
Bropoit aenutens Ha 60 Toit e MMC
chopmupyet Ha Bbixoae M (BbiBog 10)
MMNYNbChI C NEpUOAoM 1 MUH.

Tak xak B kaxom nepuoae meaHapa
copepxaTcs aBa pa3HOMNONAPHLIX UM-
nynsca gnutenbHocteio Nno 0,5 ¢, He-
obxoauMo cchopMUpoBRaTh U3 HUX UM-
nynbCbl Mo 1 ¢. MonoeuHa MUKpoCcxeMbl
K561TB1 (DD2), BknioveHHan Kak cHeT-
HbIlt TpUrrep (Aenutens Ha 2), hopmu-
pyeT Ha Bbixoae 15 cumMeTpuiHbie UM-
nynbcbl Yactotoi 1/120 My. CHeTHbllk
T-Tpurrep MoxeT 6biThb Takke cobpaH Ha
OBYX UNK YeTbipeXx NOru4ecknx aneMeH-
Tax (puc.2) mukpocxem K176J1A7,
K56111A7 unu gpyrux [4]. Cnepyet no-
MHUTb, Y4TO HEUCNONb3yemMble BXOAbI
nobbix KMOTIM-MukpocxeM Henb3a oc-
TaBnATb cBo6oAHbBIMU. OHU AOMXKHBDI
6bITb COeAuHEeHbI C LWHOW NUTaHuA N
obWwuM NpOBOAOM B 3aBUCUMOCTU OT
norvku pabotul UMC.

MMnynbcbl ¢ Bbixoaa Q Tpurrepa no-
AaloTca Ha 6aly TpaH3nCTOPHOro KIo-



ya VT1, ynpaensiouiero aneKTpoMarHunT-
HbIM perie K1 B cxeme NpUMeEHEHOo Te-
nedorHoe pene PKM ¢ conpoTtuenenu-
em o6bmoTkn 2 kKOM n OByMs rpynnamm
KOHTaKToB [lpW 3aKpbiTOM TPaH3UCTO-
pe AKopb pene oTnyuieH, n Ha 06MOTKY
anekTpomarHuTta L1 nopaetcs Hanpsixe-
HUe Yepe3 HOpMarnbHO 3aMKHYThIe KOH-
TakTbt pene 2-3, 4-5 lMocne oTKpbiea-
Hus TpaH3ucTopa u cpabaTbiBaHus
pene, NHBepCHOe HanpskeHne noctyna-
€T Ha o6MOoTKy L1 yepe3 KOHTaKTbl 1-2 1
5-6 [ns cuumxeHua 34C caMmouHAyk-
LMK, BO3HUKAIOULEA MpU paspbiBe KOH-
TaKkToB pene u shbidbiBatouien nx obro-
panue, napannensHo o6MoTke L1 Bknto-
yeHa uenoyka R7-C6

Yachl nuTaloTcs o1 ceTh Yepes mano-
MOLUHbIA cunosoi TpaHcdopmartop T1
C O[AHOW N ABYMS BTOPUYHbIMKU O6MOT-
Kamu [ns HagexHoro cpabaTbiBaHus
waroeoro ABuratens ebilNpsaMneHHoe
HarnpsxXeHue [AOMKHO COCTaBNATb
20 24 B lMpumepHO Takou Xe Benu4n-
Hbl JOMKHO BbITh HanpsXeHne BTOpUY-
Hou 06MoTKM TpaHcdopmaropa Xopo-
wo noaxoasaTt ManorabapuTHble yRudm-
uupoBaHHsble (“3eneHbie”) Tpancdopma-
Topbt TUNA TIIM, a tawke TTM n TCMN
MntaHne MUKpocXeM HanpskeHnem 9 B
MOXHO BLIMOMHUTL UM OT OTAENbHOM
o6moTkn TpaHcpopmatopa Ha 6 8 B,
unu ot 6onee BLICOKOIO HarpsXeHns ¢
NMoMoLLbIO NapamMeTpuyeckoro crabunu-
3aropa — 6annacTtHoro pesuctopa R6
n crabunutpona VD1 tuna [18146, 1809
n UM nogobHbIX Tak kak notpebnenne
ToKa B tienn nntanus KMOM-mukpocxem
o4yeHb Mano (MeHee 1 MAI), becnones-
Has noTeps MOLHOCTK Ha pesucTtope R6
n crabunuipoHe byaeT He3HaynTenb-
HoW

Kak n gna gpyrmx anutenbHo pabo-
Taumx ycTpoicrs, HeobXoanm TpaHc-
chopMaTop C ManbiM TOKOM XONOCTOrO
xopa — nopsapka 10 20 MA Ecnnyaa-
cTcst npuobpectn manorabapuTHbIA yHIU-
¢houunposaHHbIM TpaHcdopMarop Tuna
TMM205 209 (MoujHocTbio 1,65 BA) unm
TMM215 218 (mowHoctbio 3,25 BA),
peKkoMeHayIo ucnonb3oeath fiBe nocne-
poBaTtenbHO COeAUHeHHbie OBMOTKN Ha
127 B kak nepBuyHylo B cetn 220 B
Takoe BKIO4EeHUe 3aMeTHO cHuXaeT ToK
XonocToro xoga TpaHcdgopmartopa U
noTpebnsaemyio UM MOLLHOCTb

Yachl npu kpyrnocytouHol pa6ote
pacxogyot MeHee 1 KBT-yaca anekrt-
poaHeprun B Mecsay [MoTpebnsaemyio
MOLLHOCTb MOXHO CHU3WUTb, COKpaTuB
BpeMs NpoTeKaHus Toka Yepe3 obMoT-
Ky anektpomarHuta [nsa noeopota
SAIKOpS Ha OfMH War JOCTaToOuHO NMo-

ngatb Ha obmotky L1 mMnynbc gnu-
TenbHocTbio 50 100 mc PasHononsap-
Hble UMNYNbLChl MOXHO cchopMmupoBaTh
u3 meaHgpa Ha sbixoie DD2 ¢ nomo-
Wblo ABYX oAHOBMGPAaTOpPOB, HanMpu-
Mep, Ha MukpocxeMe K56 1A Xpy-
ume MynsTMenbpartopbl TakKe nerko
peanu3oBaTtb Ha NOrMYECKUX ANEMER-
Tax unu tpurrepax [3] OpHako takoe
peweHue notpebyeT YCrNOXHEHUs n
BbIXO[HOW CTyrMehu, KaK 310 Npearoxe-
Ho B [5]

Nurepartypa

1 Epodeee b Bropas xu3Hb nepeuyHbix
anexrpodacoe — Paaviomup, 2002, N11,
c18

2 OneKTpoHHble Yacki PagvoexerogHuk
— M [OCAA® CCCP, 1984

3 bupiokoe C Lindposbie ycTpoiicTea Ha
MOT-uHTerpanbHbIX MUKpocxeMax — M
Paguo v ceasb, 1990

4 Oumurpoea M, Myraxes B 33 cxeMbl
c norndeckumun anemeHtamv U-HE — 1l
Oneproaromuaaar, 1980

5 Herpeba O Keapuesble Yacbi — Pa-
anomup, 2002, N11,C 17
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He aamackupobonHas
yacrme Y1C

CoBpeMeHHbie YCTPOICTBa TPEBOX-
Hoit curHanusauum (YTC) npegnona-
raloT Ucrnonb3osaHne MOLLHBLIX MbE30-
Kepamuyeckux nanydatenein OpHako
OHM BecbMa oporu, No3ToMy B Kaue-
CTBe uanyvarenem yatuye ucrnonb3yloT-
Cs1 06blYHbIEe AUHAMUYECKUE FONOBKN
(an

Ynyuqwuts nogobreie YTC MoxHo,
npogy6nuposas OCHOBHOW WU3ny4ya-
Tenb ycrpoicrea (CupeHy) ononHu-
TenbHbIM TOrAa, NPy KOPOTKOM 3aMbl-
KaHun unu obpbiBe coeanHUTENbHBLIX
NPOBOAHWMKOB OCHOBHOroO (He 3amac-
KMPOBAHHOrO) U3nyyartens, 3aBy4aHue
CUpeHbl He NpekpaujaeTcs

YTC v pe3epsHbit uanyyatens BA2
BONXHbI 6bITb YCTAHOBMNEHbLI B HEQO-
CTYMHOM N8 HeXenaHworo “rocta”
Mecte, unu xota 6bl Tak, 4Tobbl UC-
KIounTb BbiICTpoe BhiBEOeHue UX u3
ctposs OCHOBHOM Xe uanydarenb BA1
ycTaHaBfnvBaeTcs B 3alMTHOM KOpIy-
Ce Ha BUQHOM MecTe, Hanpumep, Ha-
NpoTVWB BXOL4HOI ABepn [Byxnposoa-
Hag nuHug, nogxoasuwas kK BA1, oco-
601 MackMpoBKM He TpebyeT

Ecnn yctpoicTBo npu o6pbiBe 0X-
paHHoro Wneiida Brtovaetcs 6ea aa-
OEPXKi, TO OCHOBHOMN U3nydarerb xe-
naTtenbHO pacrnonoXuTb oKono npea-

- A
gl YTC
R110 % | lcdpeno)
eJ
r—- BA2Z
N TA-4D

nonaraeMoro Mecra o6pbiBa OXpaHHoO-
ro wnenca, Hanpumep, y BXogHomM
Aeepn Bo3MOXHO, 4TO “rocTb’, Npo-
HUKWKK B OXpaHseMoe MomeleHue,
npu cpabarsiBanum YTC pelnt He pe-
TUpoBaThCA, a NonLiTaeTcs MrHoBeH-
HO BbIBECTW U3 CTPOS He3aMacCKupo-
BaHHY0 MpoBoOAKY naryyartens BA1

B cny4yae 06pbiBa coeanHnTenbHbIX
NMPOBOAHVKOB OCHOBHOrO U3nydarens,
B paboty BCTynuT 6onee “rpomornac-
HbII", pacnonoXeHHbI Ha HEKOTOPOM
yaaneHuun, pesepBHbi Uanyyartenb
BA2 TonbiTka 3aMKHYyTb HakopoTKO
ABa npoeoga, NoAxoAswMX K OCHOB-
HOMY nany4arenio BA1, He Tonbko He
BhiBefleT U3 cTpos YTC, HO aaxe He
3actaBaT 3amonyatb BA2 3tomy npe-
nsTcTByeT pe3unctop R1

Mpu ncnonb3osaHMM B KayecCTBe
BA1 BY-ronoeku 2[[-36 (conpotue-
nenne obMotkn — 8 Om), BA2 —
14-40 (8 Om) u R1 — 10 Om, cym-
MapHoe conpoTUBNEeHUe uanyyare-
nen npu HenoBpPeXAEHHbIX coeanHI-
TenbHbLIX NpoBogax paBHo 5,5 Ow,
npu o6pbiee BA1 — 8 OM, npu 3ambi-
Kahun BA1 — 4,44 Om

Nutepatypa
1 Papgwo, 1979, N4, C 54
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Haubonee pacnpoctpaHeHHbIW Y pa-
auontobutenei cnocob M3arotoBneHus
nedartHbIX nnar COCTOMT B HAaHECeHun
KpacKoW pucyHKa Ha ¢honbry ¢ nocne-
Ay1OWMUM TpaBneHneM B pacteope Xnop-
HOFO Xenesa

Mpu HaHeceHnn Kpackn HEpEaKo BO3-
HUKaloT “orpexun” B BUae 3artekaHus
Kpacku 3a 3afaHHbIE KOHTYpbl JTO CBS-
3aHO C Ka4ecrBoM obpaborkn noBepXx-
HOCTK ponbri nepen HaHeceHneM pu-
CYHKa, Ka4eCTBOM Kpacku, TUNOM UHCT-

pyMeHTa st €@ HaHEeCEeHUsI N T n
Hanbonee TunudHbiMKM pecdektammn
ABMAKOTCA 3aMMBbl NPOMEXYTKOB MEX-
LY KOHTaKTHbiIMUK Nnowaakamm (puc.1a),
yMeHbLLEHWE NPOMEXYTKOB Ao Heaony-
crTuMmoi BennunHbl (puc.16), pacnnbie-
LWMEeCs KOHTYpbl B 3/IEMEHTaX pUCyHKa
(pwuc.1B), 3anuBbl MeXay NpoBOASLLU-
MU Qopoxkamu (puc.ir), otcyTcTBue
pa3pbiBOB B JopoxKaX (puc.1A).
bonbwWKHCTBO 31X gedekToB BbisB-
nalTCs NpU BHAMATENBLHOM OCMOTpE

nnarbl nepeg TpasneHnem U Bce xe,
nocne Tpaenexns 6onblnx Nnar ¢ nnoT-
HbIM MOHTaXXOM BApYr o6HapyxuBaloT-
csa “napa3untHble coeguHeHusa”. U ve
TONBKO MOCne TpaBrneHus, a yxe npu
MOHTaXe 3NEeMEHTOB U HacTpouke

O6biuHO Takue gethexTbl yerpaHaioT-
cs npope3aHnem honbr OCTpo 3arto-
YEHHBIM CKanbnenem UM HOXOM —
npouenypa Tpygoemkas, Tpebyollas
60nblLWOro BHUMaHUS U akkypaTHOCTH.

Bcio npaBKy pUcyHKa nevaTHow nna-
Thl NOCNE TPaBNEeHUs MOXHO BLICTPO K
NpOCTO BLINOMHUTE C NOMOLWBIO Cneum-
anbHOro pesua JTUM Xe pe3LioM MOoX-
HO YCTpaHuTb fedexThl, NpuBeaeHHbIe
Ha puc.1, 0O TpaBneHus, npopes3as
kpacky go donbrn Kpacka nocne Bbi-
ChbiXaHus AOMKHa UMETH Xopollee cuen-
nexHune ¢ onbroi U He 6biTh Xpynkon

Pesel, (pwc.2a) usrovaenupaetcs u3
HOXOBOYHOTO MOMOTHa (NO MeTanny), He
6biBWero B ynotpebnennn [MonotHo
BormkHo 6bitb C Menkum 3yb6om W Wa-
rom He 6onee 1 MM (MapkxupoBka:
0,6x14x1) He cnepyer ucnonbaoBatb
Ans paboyer YacTu pesya y4acTok no-
NOTHa, NpuUreralwLWwmin K OTBepCTUIo —
OH 0DOBbIMHO He 3akarneH (puc.26)

Cnenyert narotoButh aga peaa OpauH
— cKopotko#t paboueit YacTbio (puc.2B)
— nNo3BOMAET BbINONHATL paboTkt Npn
nNNoTHOM MoHTaxe (puc.1e) Bropoi —
C AnuHHOM paboyeit Yactbio (puc.2r)

Peseuy u3roraBnMBaercs Ha Haxaaw-
HOM xpyre. [locne nNpoTouKn pyKOSATKM
couwnucoBbiBaeTcs pa3sogka Ha pabo-
Yei 4actu (puc.2a, e) Ecnu tpebyercs
6onee y3kas npopesb, pabodas 4acTb
obpabatbiBaercs anMasHbiM Hagdunem
(puc.2x) nnu Ha abpa3uBHOM Gpycke
(puc.2u)

MpopesaHne kaHaBkM NpoOU3BOQNTCS
BO3BpaTHLIMU [ABMXEHUSIMM pesua no
pebpy Merannuueckor NMHEeRKM ¢ nocte-
NEHHbIM YBEeNnM4eHneM BepTUKanbHOro
nasnexuns Hebonblwue no gnuHe npo-
pe3n MOXHO BbINOMNHATL 6e3 nuHenku,
co3jaBas HanpasnsIowWMi ynop ykasa-
TenbHbIM NanbuUemM neson pyku (puc.3)

Mpw npopesaHnn NpoMexyTKa, Wnpu-
Ha KoToporo 6onblue TonWmHb paboueit
4acTu pesia, cHadana npopes3aloTcs B
donbre ero rpaHuubl (puc.4a) 3atem
“CTpoka 3a CTpokoil” yanansercs octas-
Wancsa 4acTb

Bropoit cnocob — octasuaacs
4yacTb yganaercs pe3uoMm, pa3BepHy-
ThIM NOA YrNOM K HanpaBneHuio 4Bu-
»eHuna (puc.46) Octaslwmnecs 4actm-
ubl nogUMLLaNTCA OBbIYHBIMKU ABUXE-
HUAMU pe3ua UM OCTPO 3aTOUEHHbIM
ckanbnenem



OxkTaHoBOE 41cno GeHanHa yka3sbiBa-
€T, KaK CUNbHO MOXHO CXUMaTL TOf-

NWUBHO-BO31YWHYIO CMECb B umMnuxape
psurarens. Hanpumep, 6eH3uH A-76
ponyckaert cxarue B 7,6 pasa, 6eH3nH
A-92 — B 9,2 pasa, a meTunoBbi
cnnpT (CH30H) — ax B 20 pas. Cnupr,
KOHEYHO, B 3TOM Cny4yae nyduie Bce-
fO, HO OH A0BUT, U UCNONb3yeTcsa
TONBbKO KAaK KOMMOHEHT TonnueBa Ans
Pa3nNUuHbIX cneynanbHbIX (CNOPTMB-
HbiX) aBToMo6une# M MOTOUMKNOB.
Yem GonbLie OKTaHOBOE YUCNO TONNM-
Ba, Tem 6onbilyl0 YAENbHYI0 MOL-
HOCTb ABUraTens MOXHO MONyYnTb.
Y1066 YBeauTbea B TOM, 4yTO ABUTa-
Tenb Npeactaenset coboin “rpyay” B3a-
MMOCBA3aHHbIX Mexay coboit “xene-
3aK”, Aaneko XoAuTb He Haao. [locTa-
TOYHO 3arnAHyTb NoA kanot nboro as-
TOoMO6BUNA. OAHUM 13 OCHOBHbLIX dne-
MEHTOB ABUraTens BHYTPEHHero cro-
paHuA ABNAeTca cucTemMa 3aXuraHus.
Cpa3sy oroBopumcs — 3aecb Mbl pac-
cmatpuBaem paboty 6eH3nHOBOrO
ABuratensi, B KOTOPOM CMeCb NapoB
6eH3vnHa 1 Bo3gyxa (TonnMBOBO3AYLL-
Han CMeCb) NOAXWUIAeTCH BbICOKOBOMNb-
THHIM 3NEeKTPUYeCckKUM paspsaoMm, TO
ecTb, Npoule roBopA, uckpoir Ha pmc.1
CXeMaTU4YHO n3obpaxeH pabounit Uk
OAHOUNNUHAPOBOIO ABUraTens (PUCyH-
Ku BO3Ne OKpyxHocTh). Paguyc okpyx-
HOCTW (cTpenka) nokasbiBaeT yron ¢
noBOpOTa Bana ABUratensi OTHOCU-
TEeNbHO BEpPXHEN MepTBOi Touku (BMT)
nopuHa. Hawa 3agaya — B HYXHbI MO-
MEHT Ka4eCTBEHHO NOKedb TONNMBO-
BO3AYLUHYIO CMECb B 3TOM UUNMHApPe.
MoHsaTHO, 4YTO TONNMBOBO3AYLWHAA
CMECb CropaeT He MITHOBEHHO, a 3a
BMONHe onpeaeneHHoe Bpems. 3To
BPEeMSA 3aBWUCWT OT OKTaHOBOIO YMcna
ucnonbayemoro 6eH3nHa. boiBaer,
npasaa, YTo cMechb cropaeT CNULLIKOM
6bicTpo. 37O KpaitHe BpeaHoe sBne-
HMWe Ha3sblBaeTcA AeToHauueir. BosHu-
KaeT AeToHauua TorAa, KOorAa OKTaHo-
BOE YUCNO Ucnonb3yemoro 6eHanHa He
COOTBETCTBYET CTENeHN CXaTua B aH-
HOM AiBUraTene, v TONNWBOBO3AYLIHAA
CMeCb BOCNNAMEHSAETCA CaMONpouns-
BONbHO HO Ham BeAb HYXHO, 4YTOObI
cMech 3aropenachb “koraa Haao” U cro-

B.WEPBATIOK, E.NELIKO.
E-mail shchvf@mail ru

pena, no BO3MOXHOCTH, MONMHOCTLH.
Y106l 3HaATL, kak BopoTbeA 3a 3To,
npuaerca BCNOMHUTL wkony. Korpa-to
odeHb AaBHo, B XVII Beke, ABa y4eHbIX
— boinb n MapuorT — “npuaymann”
CBO#* 3aKOH. 3aKOH 3TOT, B 06uiem-To,
AN\ waeanbHOro rasa, Ho ¢ ero nomMo-
UIbI0 MOXHO MOHATL, 4yTO Byaer npo-
UCXo0aUTb B LMNWHAPE Hawero agBura-

Puc. 1

Tens (v oTkyaa boitnb 1 MapuorT Tonb-
KO 3TO BCe 3Hanu?). 3akoH cBA3biBaeT
naenexue P, o6bem V u TeMnepatypy
T 1 BLIrNAAUT COBCEM HE CTPALLHO;

PV
—— =const.
<

MNpun nepemeuleHUn NOPLWHA B Lw-
NUHAPE KaK pa3s M3MEHSIITCA 3TU TpU
BennyuHbl. MonyyaeTcs, 4TO ecnu nas-
neHue rasa HayHeT yMeHbluaTbes, a
obnem yBenuuneaTbes (MOpLUEHb “no-
wen” BHM3), TO ero Temnepartypa yna-
OeT, U nocne NPoXoXaeHnsa BepxHein
MEepTBOW TOYKM ropeHue npekpaTuTcs
Bce, uyTO He ycneno cropeTb, byaer
BbIGpOWEHO Yepes BLIXNONHYI0 Tpyby
“C Uuenbl OTpaBNEeHUN” OKPyXawouien
cpenbl M 3a0AHO (ecnu pAAOM nona-
AyTCcA) Nelwexonos.

Moatomy, uTo6bI 0Becne4nTsL Makcu-
manbHbit KN aBuratens n 3awimtutsb

HapOoA OT OTPARMEHUS BbIXITONMHLIMY ra-
3aMun, Heobx0aAUMO NOPKUraTb CMECH B
uMnuHApe paHblie, Yem nopLieHs Aow-
AeT A0 BepxHeW MepTBOW TOUKWU.
Crtpenka Ha puc.1 nokasbiBaeT UMEH-
HO Ha Takoe NONOKeHWe MOPLLHA.
Tenepb NOCMOTPUM, KaKOW yron one-
PEXEHUN 3aXUTAHUA HYXHO YCTaHO-
BWTb M3HAYaNbHO ANY XONOCTbIX 060-
poroB (f=600 06/mMuH unu 10 06/c),
4y10ObI ABUraTenb 3anyckancsa n pabo-
Tan HopmanbHo. Caenaem 3to AnA
6eH3nHa A-76, KOTOpbI CropaeT B um-
nuHape npubnuanTtenbHo 3a Bpems
t76=0,7 mc, n AU-92, cropatowero 3a
tgo=1,3 mc. Sanuwem cbopmyny gnq pac-
4yeTa yrna onepexeHns 3aXuraHna Qop.

Oon=—g—=t1-360 (1)

f 360

Torpa, NnoacTaBuB 3HadeHun tyg u f
Ans 6eHanHa A-76, nony4um @7¢=2,52°.
Ana AN-92 — coOTBeTCTBEHHO
©g2=4,68°. OnbiTHbIE aBTOMOOUNUCTDI
Cpa3sy CKaxyT, YTO 3TO epyHAa, U 3Ha-
YEeHUs YCTAaHABNMBAEMOrO yrna A0mK-
Hb! 6bITb B ABa pa3a bonblue. Ho oHun
Xe AOMXKHbI 3HaTb, YTO Ban npepbiBa-
Tensa-pacnpenenutens BpatyaeTca
pPOBHO B A1Ba pa3a mepJfieHHee, U No-
3TOMY HallW pacyeTHble 3HAYeHUs
yrna AonxHbl ObiTb YBenuyeHs! B ABa
pasa. Torga nonyyaem @76=5,04° u
¥92=9,36°, YyTO HE CUNBLHO OTNWYaeT-
€A OT peanbHbiX 3HAaYeHWA yrnos, yc-
TaHaBNMBaeMbix Ha aBTOMOOUNAX.

Pa3sbepemcs, ans yero aBTomobunio
HYXEH eule U ueHTpobexHblit peryna-
TOp yrna onepexeHus saxuraHva. Mol
He 3pA NpuU pacuyeTe yrna onepexeHus
32XWUFaHWsi OTOBOPUIU, YTO PACCUNTHI-
Baem ero ansa 600 06/MuH. Beab ecnu
3TOT yron ocTaBuTL 6e3 nameHeHus, TO
npu 1200 06/muH Bpems, oTBOAUMOE
Ha cropaHue cmecu (OT nogxura Ao
BMT), yMeHbwUTCA B ABa pas3a, U
CMeCb NPOCTO He ycneeT NONHOCTHLI0
cropeTtb. TyT Xe HauyHeTcAa “cTpenb-
6a” B rnywmrtene, aoBuratens He by-
[eT pa3BuBaTbh Heobxoaumyl Mol-
HocTb. MonyyaeTcs, 4To st TOro YTo-
6bl ¢ yBENMYEeHWEemM oBopoTOB ABUra-
Tensa cMechb ycrnesana croparb, Heob-
XOAUMO YBENUYMBATL YTON onepexe-
HWA 3axuraHua. [ina 6eH3anHa A-76
npu 3000 06/muH (50 06/c) yron one-
peXeHus AonKeH COCTaBnATbL, cornac-
Ho chopmyne (1):

@76 = 0,0007 - 50 - 360 - 2 = 25,2°
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(oTkyna Asoiika — yxe NoHATHO). Ecnun
6bi 310 6bINO ASUCTBUTENLHO TaK, BCE
6uino 661 npocto. Ho, okasbiBaercs,
cMeck Npuy ysenundeHun o6opoTos Ha-
YuHaeT cropaTb BbicTpee, NpU4EmM U3-
MEHEHVe CKOPOCTU CropaHnA Henb3as
onucaTtb kakoin-nnbo aHanuTuueckon
dyHkuven. 3asucumocTb nogbupaet-
CA 3KCMEPUMEHTANbHO U Y4YUTbIBAET-
CA MPU U3roToBREHUN LieHTPobexHoro
perynatopa Ans Kaxzgoro TMNa Asura-
Tena. “AcHo n exy”, 4To MexaHudec-
Kue ycTpoiicTsa He MoryT obecneuntb
[OCTATOMHOW TOYHOCTU PErynuposku
yrna onepexeHua 3axuraHua. B co-
BpeMeHHbIX aBToMobunax BCeM 3Tum
33aHUMAETCA KOHTponnep, KoTopbli
Yy4uTbIBAET HEe ToNbko 060poThLI ABUra-
Tens, a u ewje “Ky4y” napameTpos.

Ecnu Bbi 06patuny BHUMaHue, Asn-
ratens AofkeH paboraTe B TakoM pe-
*Xume, 4tobbI cobnroganuck Asa ycno-
BUA

- OTCYTCTBUE CAMONPOU3BONLHOIO
BOCMaMEHEeHUA CMecH 8 LMNUHApe oT
oKaTua (AetoHauumn),

- MONHOE CropaHne CMecH.

Koraa ABuratent paboraeT UMeHHO
Ha Tom OeH3nHe, Ha KOTOPbIiA OH pac-
cyuTaH, Bce 8 nopsgke. Ecnu xe 8 6ak
nnecHynu “dero-Hubyaw”, Hanpumep,
76-ro BMecTo 92-ro, To ABUraTento Npu-
[ETCA, MAMKO BbiPAXanCh, HEe CNaako
B cny4yae Tako#t, C No3BofieHUs CKa-
3aTb, 33MpaBku, Ha manbix obopotax
6yner HabnwoAaTbCA CUNBbHAA ACTOHA-

Uusl, 8 Ha NOBbiIEHHbIX ABUraTent By-
AeT neperpesaTtbhca. B obuwem-to, no
Teopuu, BCe Tak M OQOMxHO BbiTh. Ha
Marnbix 0BopoTax cTeneHb COKaTua nNpe-
BbLICUT MaKCMMalbHO A0NyCTUMYIO, ¢
CMECU HUYEro He OCTaHeTCa Aenartb,
KaKk camMonpou3sBonbHo (1, obpatute
BHWMaHWe, paHblie Yem Haao) Boc-
NNaMeHUTLCA, MHaYe FOBOPA, AETOHU-
posaTb. Ho npu ysenuueHun o6opoTos
Asuratens LUeHTpobexHbin perynatop
YBENUUUT Yron ONEpPexXeHUs 3aXura-
HUA, U CTeMNeHb CXaTUs Ha MOMEHT
foAaun UCKPbI CTAHET MeHbLie AonyC-
Tumoi. To ecTb Npu ysenuieHum obo-
poToB AeToHauwust, spoae bbl, Ucues-
HeT. Ho He Byaem 3abbigath, YTO OT OK-
TaHOBOfO YKcna GeH3vHa 3aBUCHT eLie
¥ BPEMSA CrOPaHUA CMecU B UWUAnHA-
pe. B Hawem cniyuae 76-it 6eHanH cro-
puUT paHblue, Yem NopLIeHb OKaXeTcA
8 BMT, kak 6bin0 6bi ¢ 92-M 6eH3nHoM,
a cropesLlast paHblLIe BPEMEHUN CMecCh
6yneTt U3o BCcex cun AasuTb Ha Mop-
WeHb, CTapasch He AaTb emy NonacTb
B BMT. 310 BLI3OBET Neperpes Asura-
Tens co BCeMU BbiTEKaowmmMm nocnea-
creusimu. OiHAKO M3 CRoXuBiLerocs
MONOXEHWA BbIXOf, BCe-Taku ecTb.
BeicTasym Ha4anbHuiA yron onepe-
XEHUA 3aXUraHna ONTUMANbHLBIM ANA
76-ro 6eH3uHa (=5°). KoHeuHo, aTo
npuseAeT K yBENUUYEHUO CXKaTust u,
CNeAoBaTeNbHO, K YCUNEHUIO AeTOHa-
uun. Ho Beab yron onepexeHun yse-
nu4MBaeTCcs, a CTeNeHb CKaTusA, CooT-

BETCTBEHHO, yMeHbILIAETCA C yBenuye-
Huem 06opoTos JITO o3HA4aeT, uTo
ecnu 3anvuTL BMecTo 92-ro GeH3nHa
76-i 1 yCTaHOBUTL Yron ofepexeHun
3axuraHua 5° sMecTo NonoxeHHbix 9°,
TO, Ha4MHaA C HekoTopbix oBopoTos,
BOAUTENL NEPECTAHET 33Me4aTb, YTO
3anuT He ToT GeH3uH. PaccunTaem, Ha-
YMHan ¢ kakux oBopoTos 3TO NPouU3oin-
Aet. Momoxet onAaTe chopmyna (1). Ecnm
flo Hel HainTyn 0BopoThi, NPU KOTOPLIX
76-i# 6eH3UH nepecTaHeT AeTOHUpo-
BaTb, nonyuntca okono 1400 o6/mMuH.
3710 He o4eHb CURbLHO oTANYaeTCH oT
xonocTbix 06opoTos. MHorue pasbupa-
oLmecs asronobuTtenu eaaaT Ha cso-
ux “XKurynax” Ha 76-m GeHsuHe Ge3
BCAKWUX TaM NPOKNafAokK, sbictasus 6o-
nee nosfiHee 3axuraHue.

Ho “BbiCiunit NUCK® — 3TO BO3MOX-
HOCTbL ONEepPaTMBHO perynuposathb yron
onNepeXeHun 3axuralus, NoACTpansasn
ero noA 3anutulit 6eH3MH U ycnosus
akcnnyatauuu nobrumoro “xenesHoro
KOHA". YCcTpoicTsa, BbINONHAWUIME
YKa3aHHYyl0 onepauuio, Ha3biBalTcA
oKTaH-KoppekTopamu Kak okasanocs,
onucaHHbie paHee B xypHane [1-5]
6noku UMNYNbCHOro NNAasMeHHoro 3a-
XUFAHUS He TOMbKO yNy4iialT cropa-
HWe Tonnuea u crocobeTeyIOT ero 3a-
METHOW 3KOHOMMWU, HO U CPaBHUTENb-
HO MPOCTO NO3BONAT BCTPOUTL OKTAH-
KoppekTop. [ina Toro 4Tobbl Npoule
6bino o6bACHATL NpUHLUMN ero pabo-
Tbi, NpuBegem cxemy Brioka 3axuraHua
(punc.2) na [1].

B Helt ucnonb3yloTcs MUKPOCXEMBI
UHTerpanbHbIX Takmepos KP1006BU1.
Ha UMC DA2 sbinoniHeHa cxema 3a-
WnThL oT Apebeara KOHTaKTOB Npepbl-
satens, stopoin Tanmep — DA1 — as-
nsetca ogHosubpaTopom, ynpasnsio-
wum Tupuctopom. OaHosubpatop
hopMUpYET UMNYNbLC ANUTENLHOCTLIO
okono 1 Mc, B TedeHWe KoToporo Tu-
pUCTOp NPUHYAUTENBHO yAepKusaeT-
CA B OTKPLITOM cocTosHuu. MNpu aTom
3aMblkaeTca uenb konebatenbHoro
KOHTypa, 06pa3oBaHHOrO Nepsu-HoM
06GMOTKOM’ KATYLIKU 33KUraHUA 1 HaKo-
nUTenbHbIM KonaeHcatopom C3.

HanpspkeHne Ha C3 npu oTcyTCTBUM
CUrHana Ha BxoAe npepbisatens aon-
XHo BbiTb He MeHee 450 B. Yacrora
BLICOKOBOMNbLTHOFO NpeobpasosaTens
sbibupaetca okono 2 klu, 4tobbl TH-
pUCTOp ycnesan BbIKNOMaTbCA 3a Bpe-
MA MEXAY UMINYNbcaMu BNOKUHI-reHe-
patopa npeobpasosarens.

(OkoHuaHue cneayer)



BO3BPALIAACHL K HANEYATAHHOMY

(“PM”, N8/01, C.20)

B moeii cTatbe onucaHo 3NEKTPOHHOE
pene Ha nNonynpoBOAHWKOBLIX npubo-
pax, yctaHasnMBaeMoe BMECTO LiTaTHO-
ro PC702, kotopoe nosBonsifio Grioku-
poBaTb CTaptep npu 3aBefeHHOM OBU-
ratene astoMmobunsi.

OnucaHHoe yCTPOMUCTBO, HECMOTpPst Ha
CBOIO NPOCTOTY, UMeeT QOBOMbHO Npu-
Nuunble rabaputbl (cobpaHo B Kopnyce
WX PP-1). CoBpemMeHHast anemeHTHas
6a3a noaBonsieT co3narth Gonee koMnak-
THOE YCTpPOWCTBO, KOoTOpoe cBobogHo
NOMELLLAeTcst B KOpnyc WTaTHoro pene
PC702. Kpome TOro, HoBast cxema
obecneunsaet bonee BLICOKYIO 4yB-
CTBUTENbHOCTL U Hebonbwylo 3agep-
XKY Ha OTKIIIOYEHUE KOHTPONbHONK
namnbl, 4TO UCKIIIOYAET ee MepuaHue
Ha xonocTbiXx oGopoTax ABuratens.
[MocTosiHHOE CcBeyeHue KOHTPOSbHOMW
namnbl 3aMEHEHO npepbiBUCTLIM, C 4a-
croton okono 1 Ny, yro Bonee 3KoHO-
MUYHO Y CKOpee NpuBfekaeT BHUMaHue
BoAKTENS.

OnemeHTh R4 u VD2 obpaayioT vc-
TOYHUK ONOPHOrO HANPSHKEHUS ANS KOM-
napartopa, R1, R3 — penutens Bxoa-
Horo HanpsbkeHus. L1-C2 — nomexono-
Aasnsoumnn GunsTp ANs NUTaHUs 3nek-
TPOHHOW YacTu cxembl, RS, R6 — Ha-
rpyska komnapartopa. finog VD3 npeg-
Ha3HayeH ANs 3auUTbi CUNOBLIX TpaH-
aucropoB VT2 u VT3 ot o6paTHoro Toka,
npoTekaroliero Yepea pefe craprepa u
KOHTPOIbHYIO Namny 3apsaa akkyMyns-
TOpa NPU OTKNIOYEHHOM 3aMKe 3aXura-
Hus.

R10-VD4 — uenb 3apsiga KoHAaeHca-
Topa C3, koTopbi COBMECTHO ¢ pa3psif-

HHOE

PEJNIE BMECTO PC702
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HbiM peauctopom R11 obpasyeTr pene
BPEMEHU 33AEPXKKK OTKINIOHEHUS KOHT-
pornibHol namnbl (t=1 ¢). HomuHano
3Tow Luenoyku nogoGpaHbl Tak, uto obec-
nesyuBaloT cTabunbHylw paboTy KOHT-
ponbHOM Namnbl Ha XONOCTLIX 0GopoTax
Asuratens. MynstuBubpatop Ha ane-
meHTax DD1.1..DD1.3, C4, R12 Bbiabi-
BaeT MUraHue KOHTPOSfbHOW namnbl ¢
vacroton 1 u.

KOHCTPYKTUBHO YCTpOMCTBO cobpaHo
Ha nnate pasmepamu 40x25 mm, ycra-
HOBJSIEHHOK B KOpNYC WITATHOro pene
PC702. Peauctop R2 3akpensneH B Bep-
XHen yacTu kopnyca pene. Hanpotus ero

ABMXKKA CBEprMTCs OTBEpCcTUe ANs yc-
TaHoBkK nopora cpabaTbiBaHust Komna-
paropa. lNonoxeHue ero ABuxKa ycra-
HaBNMBAIOT Tak, YTOGbl HA XONOCTbIX
o6opoTax KOHTpofibHas famna murana,
a npu 800...900 06/mMuH — racna. Mowy-
Hble BbIXOAHbIE TPaH3UCTOPLI NPUKPYYe-
Hbi K MeTannuuyeckoMy Kopnycy pene,
KOTOPbIit OQHOBPEMEHHO BbINONHAET
ponb TennootBoAaa. Npu noTpebnsemom
Toke 0,5. .0,6 A TpaHaucTOopbl B Tenfo-
OTBOASILEM pagUaTope He HyxAalTes.

A.0oUNNNOBUY,
r. O3epxuHck, MuHckon obn.

’
B.XOMOBCKUW#A,
r.ABuHCK, KpacHoaapckoro Kpasi.

B [1] npeanarancst 06beMHbIR MOH-
Tax Tvna “kpoHa pepesa’. beaycnos-
HO, Nnata noflyyaeTcst KOMNAKTHOW, HO
Ans MoHTaxa Tpebyercsa cBepnuThb OT-
BepcTusa. A nowen HEMHOro Apyrum
nytem. bepy nnaty ua donbrupoBaH-
Horo TekcrormTa (y retuHakca cnabo
Aepxutcs cdonbra), sanyxusato. oa-
rotaenuealo pesucropul MI1T-0,5 ans
BbiBoAoB ¢ nnatel u MNT-0,25 ana
MoHTaxa. MI1T-0,125 Toxe, B npuHum-
ne, MOXHO UCNOMb3oBaTh, HO OHU Ner-
KO Nnomatotcst. Pesuctopbl xenartesnb-
&HO UCNOMNb30BaTh ¢ CONPOTUBNEHUEM

MoOHTaX... Ha pe3ncTopax

Bbiuie 10 kOM. KyCKOM TOHUNBHOTO Kam-
Hs unu rpyboi wKypKoit [OCTaTOYHO
“npouncTuth” pesuctop cboky, T.e.
CHSATb NPOBOASALLIUNA CFION, U ero cConpo-
TuBneHue Gynetr Gonee 20 MOm. Ha
HU3KOOMHbIX peauctopax npuaercs
cuMLaTh BECb NpoOBOASLWUA CNOK.
OpauH U3 BLIBOAOB peaucTopa oTpesa-
eTcst u cTaunBaeTCcA BpoBeHb € Yailiey-
ko#n. Cama yailleyka XopoLlo 3avulia-
eTcs. bepetcs kanenbka HeWTpanbHo-
ro ¢rioca (8 NPUMEHSIO FNIULEPUHO-
BbliA), HAHOCUTCS Ha NNaTy B HY>XHOM
MecTe, 1 “peanuctopHast” cToika npuna-

~

uBaeTcs Kk nnate. YcTaHoBUB HeobXxo-
AYMOE KOMMYECTBO CTOEK, Ha HUX pac-
nauBaloTCst BblBOALI 3nemeHToB. [loc-
TOMHCTBA TaKoro MoHTaxa — npou-
HOCTb, BbicTpoTa, TpaHchopmupye-
MOCTb (CTOWKY NErko NepefBUHYTL B
HY>XHOE MECTO).

Bce coepuHeHus nonydalotcs Ha
BUAYy, He TpebyeTcs HUKaKoW XUMUMU.

Nureparypa

1.Pe3ncTopHble MaTpuubl — U3 Auc-
KPeTHbIX peauctopoB. — Paguomup,
2003, N1, C 22.
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A.NETPOB,
r.Morunes.

B yctpo#creax ¢ noebilieHHbIMU
TpeboBaHuAMU K nynbcaluvam u cra-
6UNLHOCTU HaNPSXKEHUA NUTAHUA NPU
U3MEHEHUU Harpy3Ku KCNOMNbL3YIOT Bbifl-
pamurenu, pabotalowme Ha I-06pa3sHblit
LC-counerp (pnc.9 n 10). 31u sbinps-
Mutenu obnagaloT MeHbLLLMM BLIXOAHLIM
COMNPOTUBNEHUEM NO CPABHEHMIO C BbIN-
pamutenamu, pabortalowmumn Ha ofHy
€MKOCTb.

KoadbduumeHr ncnonbsosaHusn ob-
MOTKN TpaHccopmaTopa B CXeMe Ha
puc.9 paseH 50%, v npakTudecku 100%
— B cxeme Ha puc.10.

KoadhduumeHT crnaxvisaHua dunbt-
pa q npeacrasnser cobolt oTHolleHue
fepeoit rapMoHUKu NynbCcaumit Ha BXO-
Ae cdvnbTpa K amnnutyae nepeont (oc-
HOBHOI) rAPMOHWKWN Ha ero BbIXOAe:

q=m?.02 LC-1= 03, LC—-1 (14)
oTkyna

tc=31 1
OgcH

(15)

rae o = 2nf.
EmKocTb koHaeHcaTtopa C aonxHa
6bITb 3HaYMTENLHO DonbLLEe OTHOLWEHUS:
1 _ 1
m-o-R, g Ry’

C>

Mpu paboTe BoiNpaMUTENs Ha UNLTP
LC-tuna TokK, NpoTeKkaouini Yepes Kax-
Obllt U3 OTKPLITLIX AVOAOB, HAaUNHaA C
HEKOTOPOW KPUTUYECKON BenU4nHbLI,
nMmeer nNpamMoyrofibHylo ¢opmy
(pyc.11) [1]. HanpskeHve Ha Harpy3-
Ke NpakTu4eckun pasHo cpeaHemy 3Ha-
UYEHUIO HanpsXKeHUA Ha Bxoae unbT-
pa, a nepemeHHasn CocTaenAUan 3To-
ro HanpsXXeHUA BblAenNAeTCa Ha Apoc-
cene ¢unbrpa. Mpu 3TomM HarpysouHas
XapaKTepucTvka umeeT BUA NpAMOiL, Ha-
KINOH KOTOPOM xapaKkrepusyerca Bbixos-
HbIM COMPOTUBNEHUEM BbiNpAMUTENS
Raux=AUW/AL,.

MuHuManbHO AONYCTUMAn UHOYKTUB-
HOCTb Apoccens Ly, Npy KOTOpO# Co-
XpaHAETCA peXxvuM HenpepbIBHOTO TOKa
B Apoccene:

2.U,
(M2 =M1 Ly ey
Ana aByxnonynepuoaHbiX BuINpAMU-

Teneit (B ToM yucne u Ans cxembl yaso-
eHus Jlarypa) cdopmyna (16) npumer

(16)

Loun =

TPAHC®OPMATOPbDI,
BbINMTPAMUTEITIU U OUSILTPLI

(Apononxenue. Hayano 8 N7/03)

Puc. 9

= y 17
(22_1).2n.f.|Hmm 3n-f-lymn (17)

rae |y qun — MUHUMaNbHLIA
(KpUTUYECKNIZ) TOK Harpy3ku.

BeepneHwve B gpoccent AoNOnAHUTENb-
Hoit (koMneHcupytoweit) oMotk Nosso-
naer yBenuunuTb Ko3duLmeHT crnaxu-
BaHuA unbTpa B 2...4 pasa Npu Toit xe
BenuuuHe LC (pmc.12).

Bo uabexkaHue HaBooK Ha Apoccenu
dunbTpa, oHU A0MKHbLI OblTh Makcu-
MarnbHO yAaneHb! OT CUROBOFO TPaHC-
dopmaropa 1 Apyrux UCTOMHUKOB Mar-

Puc. 11 -
~2 2T
- L \
II = \
\
nep \ ¢
UL

Vo

vpiome

YolVa

<

ivmnms)

HUTHbIX Nonen. CpaBHUTENbLHLIM aHaNMU3
Harpy3o4Howu cnocoBHoCTH u koachduLm-
€eHTa criaxueaHus GunsTPoB ANs Bbin-
pamutens 'peua ¢ BXxOQHLIM HaNpsPKeHn-
em 50 B Ha Harpyake conpoTuBneHvem
ot 10 Ao 400 Om npuseneH s tabn.1.
AHanu3 1abn.1 nokasbisaert, 4o yse-
nuuyeHue emkocTy chunerpa B 2,5 pasa
NPYMEPHO BO CTOMNBKO e YMEHbLLAET U
HanpskeHue nynbcauun U, suinpam-
NeHHOro HanNpsPKEHUN, He N3MEHASN Ha-
rpy304HO CNOCOBHOCTU BbINPAMUTENS.
"-06pasHbiit huneTp umeer Gonee “xe-
CTKYI0” Harpy3ouHylo XxapakTepUCTUKY U
cTabunbHbiit koacduuVeHT crnaxuea-
HWA BO BCeM [uvanasoHe nameHeHus
Harpy3ku. Mpu U,,=40 B MnHumanoHan

WHAYKTUBHOCTL Apoccens:

Lo = Uy _ 40 _

™ 30 flymn  3-314-50-0,1
=085 (MH).

Pa3buB emKkoctb KoHaeHcatopa

Puc.12 __ u1

Rn

1T

Ot

¢unbTpa Ha 2 pasHble eMKOCTU K BKITIO-
4ns Mexay HUMU Apoccenb UHAYKTUB-
HocTbio 50 MIH (M-06pasHbiit huneTp),
MoXHO Bonee YeM Ha NOPAAOK CHU3UTL
HanpsbkeHve nynbcauuit NpyU He3Hauu-
TeNbHOM YXyAWeHUN Harpy30uHOn Xa-
paKTepUCTUKN.

OpVieHTUPOBOYHbIE 3HAYEHUNA naae-
HUA HanpsxeHus Ha Apoccene hunbT-
pa npu 4dactote 50 L npuBeaeHb B
Tabn.2.

®opmynel, HeobxoauMbie AR pacue-
Ta BbiNpAMUTENENR U TpaHchopMaTopos,
ceefeHbl B Tabn.3.

Ovoael ana cxem BwlbupawoT ¢ Mak-
CUManbHO AOMYCTUMbLIMU MapameTpa-
MU, He HuKe NoSNy4eHHbIX B Npegsapy-
TenoHoMm pacuyere. MakcumansHoe 06-
paTHOe HanpspKeHVie BoiNpAMUTENbHBIX
Anoaoe Ugsp max AOMKHO BbiTh kKak Mu-
HUMYM Ha 30% GonbLue Uggp B cxeme.

BcnomorarenbHble pacyeTHble ko3d-
duumenTb By v Do B Tabn.3 onpenens-
I0TCA U3 rpacvkos, NPUBEAEHHbIX Ha
puc.13 n 14 [1].



Ta6n. 1

U, B npn R, Om Uy, MB npn R,, Om
Tun dounerpa
L _ad00 | 00 | 25 1 40 1 400 [ 100
C = 2000 mk® 66,9 64,4 584 50,8 191 706 2250 4380
C = 5000 mk® 67.0 64,8 59,0 51,7 718 275 894 1780
PR 465 433 M9 396 104 79 79 79
PR 436 432 412 391 28 2 29 29
L=50 MK,
C1=1000 mk®, 66,8 64.6 57.5 483 174 64 211 415
C2=1000 Mx®
Taén. 2 Hoe K ero BTopuyHoi obMotke;
M — uncno (a3 BeINpAMUTENs U3
10...30 {0,2..0,14)U, Tabn.3;
30...100 {0,14..0,1)U, R; = AUyp/3lgyp — BHyTpeHHee
10...300 {0,1..0,07)Us CoNpoTUBNEHNE ANOAOB;
300...1000 {0,07..0,05)U, AUyp = 1 B ans KpemMHYeBbIX Avo-
OB.
Ta6n. 3 A
nm--nmmm—
Puc.1 222U, I, 3141, 1571, 31P. 35P, Up2 52
IH
Puc2 2 11U, % 1571, 07851, 149P, 174P, Up2 7 -
2
2
Puc3 2 11U, % 1571, 1,111, 123P, 1.23P, szg 52 -
2
Puc.4 1 BeUy e 7  Dgly 2P, 215P, =30, 23 41103
L Do'n
Puc5 2 By  — 351, 18P, 215P, =3U, 47 43103
2 2
lH DO'H
Puc.6 2 BoUy = 351, T 15P, 15P, =15U, 35 50103
2 2
BOUK DO'N
Puc8 1 I 71, 15P, 15P, =15U, 09 125103
2 V2
|N
P8 2 11y, X I 071  134P, 157P, Up2¥2 47 55109
2
1
Pwci0 2 11U, =2 " W L1P. L1Py uyY2 35 64100
2
lNpumevanue:

m — 4ncno ¢a3 sbINPAMUTENS (UMCNO MMNYNBLCOB TOKA B HAFPY3Ke 3a Nnepmon);
Uayx — AsicTaylow€e HanpshkeHne BYOPUYHON OBMOTKKM TPaHChOPMETOPa B PEXUME XONOCTOro X0A3a;
U,, — cpenHee 3Ha4BHME BLINPAMNEHHOMO HANPAXEHWUS;

Iy — CpepHee 3Ha4veHne BbiNPAMNEHHOrO TOKa;

lovp — Cpe/iHni BLINPAMNEHHDbIN TOK KaXA0ro AMo4a;

ImvD — @8MNNUTYAHOE 3HAYEHUE TOKa Yepea auon;

12 — pedicTaylowee 3HaUEHWe TOKa, Ha KOTOPOEe A0NXHa BbiTh paccuuTaHa BTOpMYHaR 0BMOTKE

TpaHchopmaTopa;

Py = Uyl,, — 8biNpAMNEHHENA MOWHOCTb (MOWHOCTb Ha Harpyake),

Prag — raGaputHas MOwHOCTb TPaHchopmaTopa (Gea yuera KNf);

VA, — nponasesieHne NEACTBYIOLINX IHAUEHNA TOK3 U HANPAKEHNA BTOPUUHOA OGMOTKY;
P2 = NonHasn MOWHOCTb, Ha KOTOPYIO AONXHE GbiTh paccuMTaHa BTOpU4Han 06MOTKa;
Uo6p — aMnnutyaa 06paTHOro HanpshkeHus Ha aMoaax.

MMapamertp A_ onpefiensiercs TaK:

I3 Ta

. (18)

rae rg = R; + r;p — aKkTMBHOE CONpo-
TUBneHve dasbl BLINpsiMUTENST, paBHoE
CyMMeE NPsiMbiX CONPOTUBNEHWA ANOA0B
NO NOCTOSTHHOMY TOKY ¥ CONPOTUBNEHMIA
obMoTok TpaHcdopmaropa, npuBegeH-

ConpotusneHue obmotok TpaHcdop-
martopa, npuBeaeHHoe K chase BTopuud-
Ho# obmoTKu:

Fyp = Ko —r—

(19)

Puc. 13
Bs 1,5 4
pa
i // (? 0
Pa
L1 J0°
0 g0
. N
=150 A
0,7 1
0 005 o1 015 02 025
Puc. 14
Do 3,5
p=0
o

30 $
K s0°
25 p §0°

2,0

N+
15 —F A
"o 005 01 015 02 025

e K, — xoatpurumeHT, 3aBucaLLmin
OT CXeMbi Bolnpamutens (tabn.3);
B — uHayKumMs B cepaedHuke, Tn;
f — yacrora HanpsiXeHust;
S — YUCNO CTEPXHE cepaevHnKa
TpaHcgopmaropa, HeCymnx
obmoTku.

Mapametp ¢ onpeaensieTcst U3 Boipa-
KEHUS:

L 1.
tg¢=.ZL=2_S_2n f LS, (20)
s £ Y
oTkyaa
2n-f-L
= arctg——F2.,
¢ =arcig r (21)

rae Ly — MHAYKTUBHOCTL paccestHust.
L = KL‘s’l:H 4’UH'IH -
l,(A-1f.BYf.B-s
_ Kis-Ry P.
(x-1)2f-BJf-B-s'

rne Ki — xoachduumeHt, 3aBucsaiumia or
CxeMbl BbinpsiMutenst (Tabn.3);

A — YWCHO YEPEaYIOULUXCA CEKLIUA

oOMOTOK.
Korga BropuyHas obmotka HamatbliBa-
eTcsi nocne nepBuYHon (Unu Haobopor),
A=2. Koraa nepBu4Has obmortka BMaThbl-
BaETCH MEXAY NOMIOBUHKAMW BTOPU4HON
obmoTku (Mnu Haoboport), A=3, a Lg
yMmeHbluaetcs B (3-1)2=4 pasa. Ecrv He-
obxoauMo yMeHbLWUTL UHAYKTUBHOCTL
paccesiHust B ewe Gonbiuee wucno pas,
crneayer ofjHy U3 o6MOToK pa3buTb Ha
TpU YacTu, a Apyryto — Ha age (A=5).

{(MpononxeHne cneayer)

(22)




(MpoponxeHune. Hauano B8 NN5-7/03)

YTO TAKOE MPEG?

OnHUM 13 BaXHERLWKUX PELLEHNA, NPUHATLIX
Ha Ha4anbHLIX aTanax paseuTus Yucposoro TB,
cTan BuIbOp PyHKUMOHANBLHOrO APOTOKONA
MPEG gns kogupoBaHns BULEO- U ayauocur-
HanoB U CO34aHWA TPAHCNIOPTHLIX TOTOKOB CH-
cremHoro ypoeHa MPEG paciuudpoBbiBaeTcs
kak “Moving Picture Coding Experts Group”
(nocnoexo — “I'pynna akcnepToB No KOAUPO-
BaHUIO NOABWXHLIX U306paxennit”) MPEG
BefeT CBOI uctopuio ¢ sHBaps 1988 r Oua
co3gaHa MexayHaponoHow opraHusauuen
craugaproB (International Standards
Organization — cokpaweHHo ISO) u Mexay-
Hapo4HON 3NEKTPOTEXHNHECKOR KOMUCCUER
(International Electro-Technical Commission
— cokpatienHo IEC) Mpynna Guina o6paso-
BaHa Ans CO3AaHWs CTaHaapToB KORUPOBA-
HUA NOABUXHLIX M306paxeHunit U ayquonH-
¢opmaymn Haunnas c nepBoro cobpanus B
mae 1988 r, rpynna Ha4ana pacTu v BbIpOC-
na o cooblWecTBa CneyuanucToB BLICOKOro
ypoBHs O6bluHo B cobpanun MPEG npunu-
MaloT yyactre okono 350 cheuuanucTos u3
6onee uem 200 komnaHui BcTpeuu valle Bce-
O NPOBOQATCA TPV pa3a B rof Ha cerogHsw-
HUiA feHb paspaboTaHsl cneaylowue ctaHaap-
Tol Manroputmsl MPEG

- MPEG-1 (1992 r ) — craHaapT kogupoBa-

A.KPOTYEHKOB,

r MuHck,
E-mail skrot2@pisem net

HUE

HUS1, XPAHEHWSA W [EKOAUPOBAHNA NOABUKHLIX
uzobpaxenuit u ayauonHgopmaLmm,

- MPEG-2 (1994 r ) — cTangapT kogupoBsa-
HUA 4NA UMchpOBOro TENEBULEHUSA,

- MPEG-4(1998 r ) — cranaapt Ans myno-
TUMEAUa-NPUNOXEHUiA,

- MPEG-7 — yHuBepCansLHbii CTaHgapT ans
paborsi ¢ MynsTUMeRMa-Hthopmatveit

Mpw pazpabotke craHpapra MPEG-1 6binu
NPUHATSI CNefyloLne orpaHnYerus, onpege-
nuBlwHe ero obnacTb NpUMEHeHNA

- pa3mep U3obpaxeHHUs No ropu3oHTanm,

nukcen, He 6onee 768
- pasmep u3o6paxeHusi NO BEPTUKANH,

CTpok, He Gonee 576
- 4ncno makpobnokos, e 6onee 396
- 4acToTa kagpos, [y, He bonee 30

- CKOPOCTb UnhpoBoro notoka, Méutic,

He BGonee 1,856

- pa3BepTKa NporpeccuBHas

B cranpapre MPEG-1 ucnonsayetcs 6onb-
LLAA 4aCTb UHCTPYMEHTOB LMPOBOI KOMAIPEC-
CUU NPEACKA3aHUE, BHYTPUKALPOBOE U MEX-
xagposoe koaupoBaHue, IKN u T4 Onpene-
NeHsI TPU TUNA BUAEOKAAPOB

- l-eupeokagpsi (Ot Intra — BHYTPU) KORNPY-
toTcA Oe3 kakon-nMbo CBA3N C A4pyruMKU BUREO-
Kapipamu (BHYTPUKAAIPOBOE KOGUPOBAHUE),

- P-supeokagpwt (ot predicted — npeacka-

3aHHble) DOPMUPYIOTCH METOROM NpEACcKasa-
HMS “BRepes” o NpeasbiayLIvM BUaeokaapam
Mepewit P-kagp npepckaswiBaeTca no l-kanpy,
BTOPO M NloCNeayolme — Mo NpeasiayLmm
P-kagpam,

- B-Bugeokanpsi (or bidirectional — aByHan-
paBrieHHbIN) hopMUPYIOTCA METOROM NPeficka-
3auua “Bepen” wnu “Hazap” Monb3a B-kag-
POB MPOSICHAETCA NPU KOAWPOBAHWUW 3afHen
rpaHuLb n3oBpaxeHns gerxylierocs obbekta
Mpu ero aBYXEHUM HOH OTKpbIBAETCA BCE 60MNb-
\We, U 4ns nepefaqy aToro y4acTka hOHOBOro
n3o6paxeHusi BuirogHee BOCAONL30BATLCA
AaHHbIMK 6onee no3aHero Kagpa

Bugeokaap npy koauposaxuu pasbusaerca
Ha makpobnokn pasmepom 16x16 orcuetos,
KaXAbIV U3 KOTOPLIX COAEPXUT N0 4 6noka or-
CHETOB APKOCTU pa3Mepom 8x8 nukcenos n no
0fiHOMy BNOKY OTCHETOB LIBETOPA3HOCTHLIX CUr-
Hanoe Cgu Cg Mpw kopupoBaHuu makpobno-
ka B cocTase |-kagpa Bomuensiorcs kodchgu-
umenTsl [IKMN, 3aremM OHW KBAHTYIOTCA C UCAONL-
30BaHMEM TabNuLibl KBAHTOBAHUA, UMEIOLEN-
CA B NamsTU KOAEPA W fEXoAEpa

Ecnu koaupyeTcs MakpoGriok U3 npeackasaH-
HOFO Kappa, WWETCA CONPAXEHHLIA Bnok u3
OFOPHOTo KafPa, ero 3HaYEHUA MOINEMEHTHO
BLIMUTAIOTCA U3 ANEMEHTOB Kogupyemoro 6no-
Ka, W yXe Ans 3TUX PasHOCTER BLIMUCNAIOTCA
koathchuumenTsl KM n npon3eoauTes x kBau-
TOBaHUe BaxHbim 3BEHOM anropuTMa Koavpo-
BaHUA ABNSAETCA 06ECNEYEHNE NOCTONHCTBA Bbi-
XOZHOM CKOPOCTH LinchpoBOIO NoToKa OTCHETLI
CUFHaNa OT MCTOMHMKA NIOCTYNAKOT C MOCTORHHOM
CKOPOCTLIO, OAHAKO HA BLIXOAE KBAHTOBATENs!
CKOPOCTb NOCTYNNEHWS GUTOB MOXET BapbUpo-
BaTLCA B LWUMPOKUX Npeaenax OHa 3aBUCUT OT
Tvna supeoxaapa (l-kagp TpebyeT anauntens-
Ho Gonblwe 6utos, Yem P-u B-kagpsi), ero co-
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Puc. 18
Rexoaep ¢
Remynpru- Boccranornenne O6parmoce Nepeynopsao-
Bx,| fnexcop B :::::::::: x03dPuumentoe ) axkn ) Cymmarop ueHwue kaapos EZX.
[ Ko3DPUUMENTDI NOCTCRNHOH T
cocCTaanowen
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cnopMolfe

ABUAOHMR
Kagpa

AepXaHusi (“CNokoHLIA Kaap ¢ OAHOPOAHbI-
MW yyacTkamu TpebyeT meHblie GUTOB, yeM
Kaap C sIPKO BbipaXEHHOW MENKO3EPHUCTOM
CTpyKTypon) MonsiTka koauposaHWUA BCeX kaa-
POB 0AWHAKOBbLIM YKucnom GUTOB NpUBEAET K
U3MeHEHUI0 KayecTBa 306paxeHus oT kagpa
K Kanpy, a aTo KparHe HENPUATHO ANA Tenespu-
Tens

[Ins BbipaBHUBAHUA CKOPOCTW NOTOKA NpU-
meHsercs BychepHast namsTb B Koaepe U aeko-
Aepe Bycep moxer 3anonHsATLCA (C BbIX0Aa
KBaHTOBATENs ) HEPABHLIMU NOPLUAMU, 3 ONYC-
TOWATLCA (B kKaHan nepeaaqun) — paBHoOMep-
HO, o6ecneunBan NOCTOSIHHYIO CKOPOCTb Uud-
posoro noroka OAHaKo 3neck He BCE Tak NPo-
cro bbicTpasi cmeHa CIOXeTOB W CBA3aHHOE C
3TUM yBenuyeHne nonu |-kappos BCkope npu-
BEAET K nepenonHeHunio bygepa, a ANUHHLIA
CIOXeT 6e3 ABNXEHWSI — K €10 ONYCTOLIEHUIO
MpocToe yrenuuenue paamepa Bychepa Boizo-
BET BO3pacTaHWe 3alepXKKu CUrHana B kogepe,
YTO B HEKOTOPLIX CIy4Yanx MeLIaeT Tenespure-
nsm (Becena AByx TENeBeAyLNX B Pa3HLIX CTY-
ausx)

[lnsa coxpaHeHusi NPUeMNeMOro KayecTea
1306paXeHst NP1 NOCTOSIHHOM CKOPOCTU NOTO-
ka Heo6xoAnMo, BO-NEpBbiX, PEFYNMPOBaTHL
LKany KBaHTOBaHWsSI, BO-BTOPLIX, 34aNTUBHO
pacnpenensiTe uMelowmiics pecypc 6uros Mex-
Ay Pa3HLIMU TUNAMKU KAAPOB C Y4ETOM UX CIIOX-
HOCTM 3TU 33auu pelwaloTcs B Koaepe cne-
LnanbHLIM YCTPOUCTBOM — KOHTPOMNNEPOM
6utos Mepepacnpenenerue pecypcos Mexay
I-, P- v B-xanpamu npou3soaunTCs KOAEPOM Ha
OCHOBE OLIEHKM COOTHOLWEHUS GUTOB B Npeabl-
Aywmx kanpax Hexotopbie kogeps! ocywecTs-
nsT kKOAVpoBaHWe “B ABa npoxoaa” Mpu nep-
BOM NPOXOAE OLEHWBAETCS CINOXHOCTH BUAEO-
Kaapa, U Ha OCHOBE 3TON OLIEHKW EMY BblAENsi-
€TCA onpeaeneHHoe konuyecteso Gutoe Ha
BTOPOM NPOXOAE KOANPYIOTCS OTCYETI C yye-
TOM BbIIENEHHOrOo Konuyectea 6utos Ctpyk-
TypHas cxema kopepa MPEG-1, peanuaylouie-
ro ONUCaHHbIA anropuTM, NPpUBEAEHA Ha
puc.17, a pexonepa — Ha puc.18

BupeonocnenoBaTensHOCTLIO B CTAaHAAPTE
MPEG-1 Ha3biBaeTcs Nobast nocnenoeaTers-
HOCTb BUAEOKAAPOB NPOU3BOSbHOM ANUHLI B
3aronoBKe BUAEONOCNEA0BATENBHOCTHM NEpE-
Aaetcs UHOPMaLUs 0 cKopocTu LdPOBOTO
noToKa, pa3spelualoLent cnocoGHOCTU n3obpa-
XeHus, chopmare LBETHOCTH, hopmaTe Kaapa,
yacroTte kKaapoB U Tn Bupeonocneposatens-
HOCTb NOAPA3AENSsEeTCs Ha rpynNnbl BUAEOK3A-

Puc. 19
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pos (MBK), copepxaume oavH |-kagp u He-
ckonbko P- n B-kappoe TunuyHas gnuna MBK
— 0T 6 po 20 Bupeokanpos 'BK Bcerna Hayu-
HaeTes ¢ |-kaapa, u Bce NpeackasaHHble BUAEO-
Kaapb! BHYTPU rpynnil oNMpaloTcs, Kak npasu-
no, Ha Kaapbl BHYTPY 3TOM Xe rpymnnbi

Criepyiowien no paHry CTpyKkTypHON eauHU-
el BUAeonocnenoBaTeNLHOCTU ABNSETCS BU-
Aeokanp Bupeokappwl pensiTcs Ha cnaiicel
(nonbkn, nomTiku) Tak HasblBaeTcs rpynna
nocnenosarenbHbLIX Makpobrnokos B BUeokaa-
pe, obbeanHaEMbIX 06LLEl LWKANO KBAHTORA-
Husi Cnaiic npeacraensiet co60i MUHUMAanb-
HYI0 €AMHULY BUAEONOCNEA0BATENBHOCTH, UC-
nonb3ayemyio anst 6opbbbl ¢ owunbkamn Ecrin
Aexonep obHapyxuBaeT olwnbky, OH UrHopupy-
€T flaHHbIA CNaic U NEePEXOAUT K Hayany cne-
ayowero Yem bonblue cnaicos B Buaeokan-
pe, Tem acpchexTuHee Bopuba ¢ owmnbkamu (Ho
HWXe CTeneHb KOMNPECCHUK)

HakoHey, makpo6nok u Gnok — HU30BbLIE
CTPYKTYpbl UEPAPXUK, OTBEHAIOWWE 33 KOAUPO-
BaHWUE U KOMNEHCALMIO ABWKEHUS

Ha nepesiit B3rnsa MOXET NOKa3aTLCH, YTO
HeT 0cobbIx NPENSITCTBUIA K UCNOMb30BAHUIO
MPEG-1 ans koaMpoBaHusi CUrHANOB Bewa-
TENLHOrO TENEBUAEHNA — YUCIO CTPOK U 3ne-
MEHTOB B CTPOKE AaXe Bbille, Yem Tpebyercsi
Ans u306paxeHns CTaHAapTHON YETKOCTH
(720x576 wrm 720x480 nukcenos) OrpaHuun-
BalOLLM NAPAMETPOM OK33bIBAETCH YUCIO MaK-
pobnokos B Buaeokaape [ns o6pabotin nsob-
paxeHusi Hano umets N Makpobnokos Ha kaap

N=T20 576 _ 4600,
16 16
a cTaHAapT NpegycmMaTpuBaer Tonbko 396, yto
COOTBETCTBYET (DOPMATY PAINOKEHUS HE BhILLIE

352x288 nukcenos Bropoe npensiTcTeue — OT-
CYTCTBUE YEPECCTPOMHON Pa3BEPTKM, NPUHSTON
CEroaHs BO BCEX TENEBUIUOHHBLIX CUCTEMAX
CTaHAapTHOro kKayecTra

Moatomy Hanbonee cywieCTBEHHOE OTNIMYUE
anroputma o6paboTku BUAEOCUrHanoB B
MPEG-2 ot MPEG-1 — B0O3MOXHOCTb KOAW-
pOBaHUs YepPECCTPOUHBLIX U3obpaxeHnin B
MPEG-1 pns kogupoBaHusi Takux u3obpaxe-
HUIA NpUX0AMNOCHL NpeABapuTENLHO 0bbeau-
HATb AiBA NONS B OAWH Kaap U TONMbLKO nocne
3T0r0 NOAABATHL CUrHAN Ha BxoA koaepa OA-
HaKO NPU HaNUYUKU ABUXKEHWS 3Ta Npoueaypa
NPUMBOAUNA K 3aMETHLIM UCKaXEHUsM B
MPEG-2 BBeneHa KOHLENLUS NONEBOrO U Kaa-
poBoro koaupoeaHus pu noneesom kogupo-
BaHUW ABa NONs 0AHOTO Kaapa, Ha3blBaeMble
BEPXHUM W HUXHWUM, MOTYT KOAUPOBATLCS pas-
AenbHO — KaK CaMoCToATENbHBLIE N3obpaxe-
Hust Kaxpoe none pa3busaetcs Ha Henepece-
Kalowuecs: Makpobrnoku 16x16 nukcenos, n k
HuMm npumensietcs KM Kappoeoe koavpoea-
HUe npegnonaraeT NOCTpouHoe obbeauHeHne
AByx nonei B oguH kaap u 0bpaborky ero kak
06bI4HOTO U306paxeHust € NPOrPECCUBHLIM pa3-
NOXEHNEM

MPEG-2 onpepenset aea tuna QKM ans
makpobnokoB kagposoe 1 nonesoe Kadposoe
[KIM peicteyer aHanormyHo MPEG-1 6ok
0TCYETOB sipkocTh 16x16 nukcenoe pa3busaer-
st Ha 4 6noka 8x8 nukcenoB B COOTBETCTBUM C
ux pacnonoxenvem [llonesoe JKI1 bepet 8
CTPOK U3 BEPXHETO NoNst Anst BepxHUX AByx no-
KOB W 8 CTPOK U3 HUKHETO NONs ANsi HXKHUX
6noxoB, 06pa3sys BepxHee U HUKHEE NONS Mak-
pobnoka, kak nokazaHo Ha puc.19 Lisetopas-
HOCTHbIE BNoKKU NpepnonaralTes NPUHaANEXa-
Www1mu Bcerna k BepxHemy nonito Monesoe KN
6onee aththekTMBHO NPU CyLLIECTBEHHOM Pa3u-
YUK MEXZY NONSIMK, HANPUMeEp, NPY HANMYUK
ABwXeHus no sepTukanu Kaagposoe KM no-
3BONSIET NyHllle NepenaTb Menkue AeTanu u3ot-
paxeHuss O6a Buaa npeobpa3oeaHus MoryT
MCNONbL30BaTLCS B 0AHOW BUAEONOCNEAOBA-
TernbHOCTHU

O6paboTka yepeccTpodHbIX M30BpakeHuin
BHOCHT CYLECTBEHHBIE OTNUYUS U B NPOLIECC
npenckasalus KagpoBoe NpenckazaHue, Kak u
B MPEG-1, oueHuBaet Haunyullee conpsixe-
HUe MakpoBnokoB 16x16 NUKCENOB B TEKYLLIEM
1 onopHom kappax [loneeoe npepckasanve
VLLET CONpsDKEHUE Ans B3STOrO U3 Tekylwero
nonst 6rnoka 16x16 nukcenos B ABYX Npeabiay-
LUWX NOMSIX U BLIGUPAET NMyyLINI pe3ynsTaT



Ta6n. 4

Yposens flapamerp Orpanuvenue
YWUCrio OTCHETOR Ha CTPOKY 1920
Hucno CTPOK Ha Kaap 1152
Buicois Yacrorva xagpose, My 60
MP@HL  yacroTa 0TCHETOB CUrHAMNa APKOGCTM, OTCH/C 62668800
CKopocTb noToKa, Méut/c 80
Paamep Gydepa, 6ur 9781248
HYACRO OTCHETOB Ha CTPOKY 1440
Yucrno cTpoK Ha Kaap 1152
Boicokwi Yacrorya kagpoe, 'y 60
MP@H1440 Yacrora oTcueTOR CUrHAaNa APKOCTH, OTCH/C 47001600
CkopocTb noroka, Méuric 60
Paamep Gydepa, Gur 7340032
HucRo 0TCHeTOB Ha CTPOKY 720
Yucno cTpok Ma Kaap 576
Ocwosnoit  HacToTa xagpoe, Iy 30
MP@ML  Yacrora oTcueTOR curkana SpKocTH, OTCY/C 10368000
CKopoCTL NoYoKa, M6utic 15
Pa3mep Gydepa, Gur 1835008
Hucno OTCHETOB HA CTPOKY 352
Yucrio CTPOK Ha Kaap 288
Huakmwi Yacrtora kagpos, My 30
MP@LL  YacToTa OTCYETOB CUrHANA APKOCTH, OTCY/C 3041280
CKOpOCTL NOTOKa, MBut/c 4
Paamep Gydepa, 6ur 475136

Taén. 5

Npodmnn

Trnbl xagpos

LucKpeTusaums CurHana UBeTHoOTH

Macwrabu-
pyemsii noe

OcHoBHO#H
(Main)

fipocron
(Simple)

Hucno 0TcHeTOB Ha CTPOKY 1920
B bicoxuit Yucno cTpok Ha xapp 1162
(High) YacToTa Kagpos, 'y 60
CxopocTb novoxa, M6ut/c 80
HYuUecNo OTCYETOB Ha CTPOKY 1440
Boicoxwis 1440 HWCHO CTPOK Ha Kaap 1152
(High-1440) yacvora kagpos, Mu 60
CxopocTb notoka, MGur/c 60
YUcno OTCYETOB HA CTPOKY 720 720 720
OcHoBHol  -MCno CTPOK Ha kaap 576 576 576
(Main) YacroTa kagpos, 'y 30 30 30
CkopocTb NoYoka, MGur/c 15 15 15
Yucno OTCHeTOB Ha CTPOKY 352 352
Huskoat (Low) Hueno CTPOK Ha Kaap 288 288
YacroTa xaapos, Ty 30 30
Ckopoctb noyoxa, MGur/c 4 4

MPEG-2 BBENn HOBLIA PEXUM KOMMEHCALUU
ABWXeHUS ANs 3hHEKTUBHOIO YCTPAHEHUS
BPEMEHHON M3BLITONHOCTM MEXAY nonsmu,
Ha3BaHHLIN “[IBYXCTYNEHYATan KOMNEHCALMA ¢
yTo4HeHuem BekTopor™ (Dual prime motion
compensation). B naHHom pexume uwyTces Bek-
TOp NepemeweHns ans obnactu usobpaxenus
16x8 nukcenoB M3 0QHOro NonNs U AONONHU-
TENLHLIA BEKTOP APUpaLLEHns (NPUHUMAIOLWNA
3Havenus -1, 0, +1) ans Toid xe obnactu, Ho B
Apyrom none. B Aekoaepe BeKTOP NpUpaLeHus
UCNOMb3yEeTCA ANS YTOHHEHUS OTCYETOB Npea-
cKasaHHoro bnoxa.

MPEG-2 oxeaTbiBaeT BeCbMA LUIMPOKUIA Ana-
Na3oH CMOXHOCTU KOAUPOBAHWA W KauyecTsa
u306pakeHmnst — OT NPOCThIX I-kagpoB A0 CNOX-
Hoix [BK, ot Hu3koro paspewenuns po TBY. B
npouecce pa3paboTku cTano AcHo, HTO AOCT-
pouThL AeKoaEep, YAOBNETBOPAIOWUIA OAHOBPE-
MEHHO BCeM TpeGoBaHUAM CTaHgapTa, BO3MOX-
HO, HO HE3IKOHOMMWHHO, TaK KaK OH OKaXeTcs
BECLbMA CNOXHBIM W JOPOrUM W, B TO XK€ Bpe-
ms, Gyaer obnapars 6onsILoN M3BLITOHHOCTLIO
10 OTHOLLIEHMIO K IPOCTBIM NPUNOXEHUAM. Pas-
paborinku cTaHaapTa pa3genynu BCe cPencTea
1 MHCTpymeHTH 06paboTin aupeocurHanoa Ha

OTHOUW EHUIO
eurnanfuym
{SNR)

 tp { teB8 1 LPB ] LPB |

Heckonsko Mpogpuned (Profile), pasnutatowmx-
Cf UICNONb30BAHNEM TEX UK UHBIX ANIEMEHTOB
cunTakeuca. Kak npaeuno, kaxasiv Npocuns
[obaBnAeT 0AUH UNN HECKONLKO MHCTPYMEH-
TOB K UMeloWwUMesn y Huxenexauwero lNpochu-
ns.

Ha cerogHawHWiA AeHb B cTaRAAPTE NPUHS-
Tl NATH OCHOBHLIX W OAUH ACNOMHUTENBLHBINA,
npocheccuoHansusii “Mpoduns 4:2:2°, Bee-
AeHubIn no3gHee. BuyTpu kaxaoro Mpogu-
na suifenensl YposHu (Level), onpepensio-
wue AonycTUmsie NpeAens U3MEHEHUS OC-
HOBHbIX NApaMEeTPOB LW PPOBOro NoToka. Ta-
KuX YpOBHEN veThIpE, U B Tabn.4 npueeeHs
YCTaHOBIIEHHLIE ANS HUX NPEAENSI CKOPOCTH
noToka u paspelwatowen cnocobHoctu. He
BCe npochunyu onpeaeneHs ans Bcex Ypos-
HeW, AoNYCTUMSIE COHETAHUSA NPUBEAEHSI B
Tabn.5.

B aHrnosabiuHomn nuteparype npuHATO 060-
3Ha4aTb COMETAHWUA NPODUNA U YPOBHSA NEPBbI-
mu Byksamu, pasgeneHHsimu 3Hakom @. Hanpu-
mep, coHeTaHne “OcHoBHO npoguns — Oc-
HOBHOI YPOBEHb™ 3anuckiBaeTcs kak MP@ML
(Main Profile@Main Level). Pexum MP@ML

fipodrec-
CHOHANLHBLIA
4:2:2
{Professional

fipocrpan-
CTBeHHO-

macwrabu-
pyeMiii

(Spatiai 4:2:2)
| LPB | LPB
lﬁiig!!ﬁl 4:2:0 ww 4:2:2

1920 1920
1152 1152
60 60
100 300

1440 1440

1152 1152

60 60

60 80
720 720
576 576
30 30
20 50

CT8M Hanbonee pacnNPOCTPAHEHHLIM U LLINPOKO
ynoTpebuTensHbiM, OH 0BecneqnBaET NONHyO
paspelLatolLyto cnocobHocTs 720x576 nukce-
NOB, 1 3TO NPU3HAHO HauGonee NOAXOAS UM
ans unposoro BewaHua. MakcumanpHas cko-
pOCTL NOTOKA BUAEOAaHHLIX 15 MbuT/c focta-
TOYHA A9 AOCTUXKEHUS KavecTra U3obpaxe-
HUsl, PEBLILIAIOLIEro BOIMOXHOCTW aHanoro-
BbiX craHAaptos PAL, SECAM u NTSC. Mac-
wrabuposanne B OCHOBHOM Npodune He npu-
MEHSETCA.

(OxoHuanwe cnegyer)



B.©®EAQOPOB,
398046, r.Nlvneuk-46, a/a 1341.

B texHuke kabenbHoro TenesmpeHunn
(KTB) wupoko 1cnosnbayorcs genureny
MoOLLHOCTU (cnnuTTepbl) curHanos. OHK
UCNonb3yTCA ANA BHELLHEeR U BHYTPU-
[omoBoit pa3Bogku cereir KTB u umetor
pa3nuuHyilo KoHduUrypauuio. OBbluHo
MOLLHOCTb, lofaBaeMasn Ha Bxog aenu-
Tens, paBHOMEpPHO pacnpegensercs

“Bxod”
Xs1 R1 R2 “Buixod 1°
XS2
R3 “Buxod 2°
Xs3
: RN-1 “Buixod N-1
XSN

BMD,EOPABBETBMTEJ'IM MOLLHOCTH

MeXay Heckonbkumu Boixogamu. OgHa-
Ko umeerca obocobneHHbId knacc ae-
nureneit, MeHyeMblxX OTBETBUTENAMN,
KOTOPblie OTBETBASAIOT YaCTb MOUIHOCTH,
nepegaBaemoi No MarucrpanbHomy
kabento.

Cxema Ha puc.1 npeacrasnaer coboit
WUPOKONONOCHBIA AENUTENb, PaBHO-
MEpHOo pacnpeaensiouiii BXogHowm cur-
Han mexay N Boixofamu. Koaddumum-
€HT 3aTyxaHus curHana K; Ha niobom
BbiXxoAe paccuuTbiBaeTca no oopmyne

Ks = 20 - IgN (aB). (1)

Kak MoXxHO 3ameTuTb 13 aHHoi hop-
Mynbl, curHan Ha nio6om Boixoae ocnab-
naerca. Ecnn yeunutb curHan Ha Bbl-
XOQe AenuTens [o YpoBHA BXOQHOIO, TO
NOAYYMM aKTUBHbIN AENUTEND, UNK pas-
BerBuUTENb. KOHCTPYKTUBHO ycunurenb

ENbHOMO TB

ConpotuBnenua Bxoga v BbIXO[oB
DOKHbI ObiTh paBHBIMU Z,, (YcnioBue
cornacoBaHus Harpy3sku).

B Tabnuue npveeaeHbl AaHHbIE fenu-
tenei, umetowux N Bbixogos, pabota-
IoWMX Ha Harpy3ky 75 OM. OCHOBHbIM
DOCTOMHCTBOM 3TUX YCTPOWCTB ABRAET-
CS UX LLMPOKONOSOCHOCTL Y paBHOMEp-
HocTb AYX B nonoce nponyckadus. Ha
puc.2 nsobpaxkeHa KOHCTPYKLMA Aenu-
Tensa ¢ TpemMs Bolxogamu. Bee peanucto-
pbl UmetoT conpoTtuenexue 37,5 Om. le-
nureno cobupaerca B natyHHoi unu
alopanioMUHneBoi kopobke. BxogHon n
BbixogHble pasbembl — Tuna “F" unu
“SMA”., TepBble NnpeanoyTUTenbHee, T.K.
npeaycmartpuBaloT NoaKNtoHeHne koak-
cuanbHbIX kabeneit 6e3 ncnonb3oBaHus
nanku.

Teopernueckn nonoca nNponyckaHus

2 25 6,02 Puc. 4 H}
3 375 9,54
4 45 12,04 t1oo
5 50 13,98
6 53,6 15,56
7 56,3 16,90 lg S
8 58,3 18,06
9 60 19,08
10 61,4 20
16 66,2 24,08 ﬁ???gnsm'u' (23
Z,=750m XS1 >__9_.<»_.‘
Puc. 2 50
Puc. 5 38 .
Takoh cxembl He orpaHundeHa. OgHako
w Npy 1CMonb3oBaHUM MOHTaXa, npuse-
OEHHOro Ha puUC.2, Ha BbICOKMX 4acTo-
Tax (ebiwe 800 Mi'y) AYX craHoBuTCA
Boixoq 1 Bbixog2 Bbixog 3 HepaBHoOMEpPHOI U umeer cnag (ckasbl-
BaeTcsa BNusHWE NapasuTHbIX EMKOCTEN
N NHAYKTUBHOCTEN BbIBOAOB pe3ncro-
R3 poB).
° R2 R4 [ins ycTpaHeHus paHHoro Hexena-
o~ TENbHOrO ABNEHUNA UCMoNb3YIoT 6e3BbI-
R1 BOAHbIE PE3UCTOPbI, MOHTUPYEMbIE Ha
! p noBepxHOCTb neuaTtHblx nnar. Meuar-
Bxoa Has nnarta (pmc.3) BoinonHeHa 13 oBy-
BKMo4aloT go genurtens, a koacgpdpuuun-  ctopoHHero onbinpoBaHHOro Crek-
Puc. 3 €HT ero ycuneHus BLIOUpalOT paBHbBIM  NoTekcTonuta Mapku CTH® TonwuHoi
49 KoadpuumeHTy 3atyxadua genutens 1,5 mm. WupuHa popoxek — 1,2 mm.
(Ky). Peaucropbl BnavealoTcA B pa3pbiBbl A0-
] 1 ' ' Pesucropbl R1...RN paBHbl v Bblunc-  poxkeK. TlpumeHeHne gaHHoro Metoga
R2 R3 R4 narea no popmyne NO3BOMAET NofyYaTh OTANYHLIE PEe3yiib-
2 * N-1 tartbl paboTbl genuteneit Ha YacToTax
R1 =Z, —. (2) snnorb go 3 fTu. Mpu ucnons3osaHnn
[ N+1 penvreneit Ha Gonee BbICOKVX 4acToTax,



Puc. 6
XS2

R1T5

o
56 12

“Buxnd ombembumens”
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XS5

“Buxod ombembumens”

XS3 XSk
R2 75 R3 75
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56 43

“Buixod”
xS8
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5.6 5.6

RS 75 R6 75

XS6 Xs7

Puc. 7 “Buxod ambembumens 1°
Xs2

R1T5

a
5.6

*Bxod” L1
XSt

L2 R275

2
5.6
R3 75

XS3
‘Buxod ombembumens 2°

fie4aTHyIo NNATY U3roTaBNUBALOT U3 hTo-
ponnacra.

Ha npakTuke wupokononocHbIe aenu-
TeNu ucnonb3ylTcA NS pacnpegene-
HWSi CUFHANoB OT KOHBEPTOPA NPUEMHU-
Ka cNyTHUKOBbLIX TB-nporpamm Mexay
HeCKOMbLKUMU TIOHEpamU (BHYTPEHHUMU
6nokamu). inA KOMNEHCAUWUN 3aTyXaHUS
curHana B fenurene ncnofb3yerca KoM-
NEeHCUPYIOLLINIA yCURnTENb.

MpuHunNranbHan cxema passerTsuTe-
ns curHanos nepeoit N4 8 NpuemHnkax
CTB-nporpamm nsobpaxeHa Ha puc.4,
3 MOHTaXXHaf cXeMa, BbINOfIHEHHAS Mo
SMD-texHonorum — Ha puc.5. Kpec-
TUKW Ha 4epTexe NNathl YKa3bIBAKT

CKBO3HblE OTBEPCTUSA, Yepes KoTopbie
COOTBETCTBYIOLLME NEYATHLIE [OPOXKKN
coeaunHaTea ¢ obuen wrHol (BTopoit
CTOpOHOI). OBWas WKHa UMEeT 3NeKT-
PUM4ECKUIA KOHTaKT C KOPMyCOM pa3BeT-
sutena. XS1...X8S3 — “F’-paabemsl. Bece
aneMeHThl (B TomM uncne L1 un L3) —
SMD-tuna (MOXHO NPUMEHUTL OGbIy-
Hbl€ 3NEeMEHTbI, OTKYCUB MOMHOCTLIO UX
BblBOAbI Y NPUNASB HEMOCPEACTBEHHO K
ne4yatHbiM gopoxkam). Karywka L2 —
6eckapkacHas, ¢ BHYTPEHHUM anamer-
pom 3 MM, umeeTt 4 BUTK3 NpoBoaa
M3BTN &0,47 mm.

Kak MOXHO BMAETL U3 CXEMbl, KOM-
NEHCUPYIOWHUIA ycunurenb nutaerca
NOCTOAHHbIM HaNpsbxkeHneM (ogHoBpe-
MEHHO MUTAIWNM U HAPYXHbI KOH-
BEpTOpP), KOTOPOE NOCTYNAET OT TIOHEe-
pa, BKIOYEHHoro Ha “Bbixog 1”. lMpo-
XOXAEHNE HANPSHKEHWUA NUTAHUS OT BTO-
poro TIoHepa v konebaHus YacToTom 22
KI'L, 6rioKMpYIOTCH pa3BA3bIBAIOLLENR EM~
kocTbto C5. Takum o6pasom, Begyulum
TIOHEPOM OKa3biBAETCH TOT, KOTOPbIA
NoaKNio4eH K pasbemy XS2 “Boixog 17

Ha puc.6 nzobpaxeHa npuHUMNnansL-
Haf cxema genutensi-oTseTsuTens, Ko-
TOpbIit, B OTAMMUE OT CXEMbI HA pUcC.1,
uMeeT MeHblliee 3aryxaHue. OTeeresuTe-

NN WMPOKO MCNonb3yloTes B ceTsix KTB
npuv noabe3gHou passogke. CurHan or
MarvucTpanbHoro kabens yepes maru-
CTpanbHbiA OTBETBUTENL NOAAETCS HA
noavesgHulit kabenb (6onee TOHKUIA,
YeM MarucTpanbHbiin). Ha kaxgoM 3Ta-
e B pa3pblB kabensa BkO4aTCA OT-
BETBUTENM, NOKA3aHHbIE HA puc.6. Mpu
3TOM HEBAaXHO, KAKOW U3 pa3beMos,
XS1 unun XS8, sisnfaerca Bxoaom (Bbli-
Xxogom).

Ha nocnegHem 3T1axe, fae okaH4uBa-
erca NoAbe3aHbIn kabenb, ycTaHasnu-
BAIOT NUGO OTBETBUTEND, K BbIXOQY KO-
TOPOro MOAKMOYAIOT 3arnywky 75 Om
(“repmuHaTop”), NubBo passersuTEND,
NoKa3aHHbIA Ha pyUc.7.

MNoabeaaHele passersurenu cobupa-
0T B NIATYHHbIX UMK SIOpaNtOMUHNEBBIX
KOpMycax COOTBETCTBYIOLIMX pA3MepoB.
Bce nHaykTMBHOCTU — BeckapkacHbie,
&5 mMm. L1, L4 (puc.6) n L1, L2 (puc.7)
— 2,5Butka; L2, L3 (puc.6) — 6 BuT-
KOB, HAMOTaHHbLIX Nposogom MIBTI
@0,8 mm, wiar Hamotku — 1,5 mm. Bee
pa3bembl — TMNa “F’.

[lna oTeerBNeHus curHanos o1 ma-
rucTpanbHbIX kabenei ncnonb3yloT oT-
BETBUTENMN, COBpAHHLIE MO aHANOMNY-
HblM cxemam (puc.8, 9). B cBaau ¢ TeM,
YTO NAcCUBHbLIE KOMMOHEHTLI Nepeaa-
10T B JAHHOM cflyyae Gonee BbICOKYH
MOLLHOCTb, Harpy3oMHble Pe3ncTopbl
[OMKHbI UMETL JONYCTUMYI pacceu-
BAE€MYI0 MOUWHOCTb He MeHee 2 BT
CoOoTBETCTBEHHO U3MEHEH TUM pa3be-
MOB, Yepe3 KoTopble oTBeTBUTENb NOoL-
KIO4YaeTCs K MaructpansHoMy kabe-
mo. B kauectee XS1, XS2 ncnonbay-
toT CBY-pasbembl Tuna CP-75-660B.
Katywku L1, L2 HamaTbiBatoTca Nposo-
nom MIBTIT &1,2 MM (Npu HacTpoiike
YTOMHAOT tHar BUTKOB).

(OkoHuaHue cnegyer)
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A.BYTOB,
c.Kypba, Apocnaeckon obn.

He Bce unposble MynbTUMETPbI MO-
ryT M3amMepsiTb HacToTy, a TB Hegoporue,
B KOTOpbIX €CTb Takast BO3BMOXHOCTb,
06bIYHO UMEIOT HU3KYI0 YyBCTBUTESb-
HOCTb U OFpaHNYEHHbIA YacTOTHbIA An-
anasoH.

[MpegnaraeMoe ycTpoOWCTBO NpeacTas-
nset cobou npeobpasoBaTtens YacToTa-
HanpspkeHne U, KOHEMHO, He 3aMeHsieT
UunpoBOA MHOropa3psigHbIA 4acToTo-
Mep, a gononHsieT ero. OHO UMeeT nyuy-
wue napameTpbl, YeM ony6nKoBaHHbIE
B [1, 2]. C ero nOMOoLLbI0 MOXHO U3Me-
pATb 4acTOTy curHana npov3BOSIbHOMN
c¢hopMbl B gnana3soHe 5My...2,5 Mly. B
umHtepeane S Mu...5 [y namepeHus
MOXXHO NPOBOAUTbL C ANCKPETHOCTLIO B
1 Ny, ecnn 3T0 NO3BONSET pa3psiiHOCTbL
MyfnbTUMETpa (Anst MynbTUMETPOB C guc-
nneem Ha 3,5 3Haka — 5 4...1999 lu).
[MorpellHoCTb NpY U3MEepPEeHUU 4acToT A0
50 My He npeB.biwaeTt 0,2%+1 eq. Mnaa-
wero pa3psiga. Ha 6onee BLICOKUX Ya-

[MPUCTABKA-HACTOTOMEP
K MYIIbTUMETPY

CTOTax NOFPEeLHOCTb HEMHOFO yBENN-
4yunsaeTtcs, HO He 6onee yeM Ao 0,8%.
TeMnepaTypHast HeCTabUNbHOCTBL NO-
Ka3aHWW B UHTEPBANe KOMHATHbIX TEM-
nepatyp — He 6onee 0,04% Ha 1°C.
YcTpohcTso noTpebnseT Tok He 6onee
30 MA. Mepuoa namepeHust — 2...3 pasa
B CEKYHAY, 4TO COOTBETCTBYET nepuo-
Ay nsMepeHust Mynstumetpa. Npegyc-
MOTpEeH MHANKATOpP Neperpy3xku no va-
cToTe.

MNamepsieMbIA YacTOTHbLIA Auana3oH
pa3buT Ha 4 nHTepeana. ns MynbTu-
METPOB C HENoftHbIM YeTbipexpas3psa-
HbIM gucnneem (3999) ato byayT:

- NepsbIi gManazoH — 5...3999 Ny,

- BTopoy — 50...39990 u,

- Tpetuii — 500...399900 Iy,

- yeTtBepTbIn — 5 kMy...2,5 My,

[Mpun namepeHnn 4yacToThbl NepekoMa-
TefNb poAa paboT Ha MynbTUMeETpe yc-
TaHaBNMBAETCSt B NONOXEHUE ANS U3Me-
PEHUS NOCTOAHHBIX HanNpPsHKeHUHA. 310

Nno3BonsieT UCNonNb3oBaTh C NPUCTABKON
o600 MynLTUMETP € BXOAHbBIM CONpo-
TMBneHneM He meHee 1 MOM 6e3 Heob-
XOOAUMOCTM NEpPecTpPONKUA NPUCTaBKU.
BxoaHow curHan NnpounssonbHON op-
Mbl amnnutygoi 100 mB...50 B yepes
pasfenuTenbHO-3allUTHYIO uenb
(puc.1) noctynaert Ha 3aTBOp NONEBO-
ro TpaHaucTtopa VT2. 310T Kackag 06-
nagaeT BbICOKMM BXOAHbLIM CONPOTUB-
fIEHNEM U Masnon BXOQHOW €MKOCTbIO,
NO3TOMY NPaKTUHECKN He LYHTUpyeT
curHan amnauTtygoi ao 3 B B gunana-
30HEe 3BYKOBbIX 4acTOT. YCUAEHHbI#
BXOAHOM curHan co ctoka VT2 nocty-
naet Ha audhepeHyUanbHbIA yeunu-
Tenb Ha TpaHauctopax VT3, VT4. C
xonnextopa VT4 cHuMaeTcs curHan
6nM3Kon K NpAMOYronbHON hopMbl #
noctynaert Ha Tpurrep Lmutra DD1.1,
DD1.2. CurHan npsMoyrofntibHO# ¢op-
Mbl cHUMaeTcst ¢ BbiBoga 11 DD1.2 n
nogaetcs gns nocnegyowen obpa-
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6otk Ha mukpocxembl DD3...DDS5,
BKITIOMEHHbIE KaK AeNUTENM YacToTbl Ha
10.

B 3asucumocTu ot BeibpaHHoro nepe-
kniouaTeneM SA1 ananasoHa 4acToT, Ha
dhopmupoBsatens uMmnynscos Ha DD1.3,
DD1.4 nopgaercst CArHan ¢ OHOMO U3
cuetumkoB DD3...DD5 unu c BbIXOAa
uHeeptopa DD1.2. AndpdepeHumpyio-
was uenb Ha C11-R16 3apgaert nocto-
AIHHYIO ANUTENbHOCTL HOpMUPYEMBIX
MMMYbCOB, CKBaXHOCTb KOTOPLIX 33BU-
CMUT OT HacTOTbl UCCNEQYEMOFO CUTHaNa.
CdopMmrpoBaHHbie UMNYNbCbI NOCTyNa-
0T Ha YCUMUTENb MOLLHOCTU Ha Napan-
NenbHO BKNIOMEHHBLIX UHBepTOpax
DD2.2...DD2.4. C Bbixoga ycunutens
cTabunbHbie NO aMNNUTYAE U ANUTENb-
HOCTWU UMNYNbCbI NTOCTYNA0T Ha TEPMO-
KOMNEHCUPOBaHHbLIA reHepaTop CTa-
6unebHoro Toka Ha VT5, VT6, R17, R18,
vD9.

Korga HanpshkeHue Ha HakonuTenb-
HOM koHAeHcatope C9 npeBbICUT ypo-
BeHb 600 MB (wacrtora 6 k[ Ha Bbixoae
DD1.4), nuHeAHOCTbL Npeobpa3oBaHus
yacToTa-HanpshkeHue yxygwaercs. Yro-
6bl He 6bINO owMbKK, YCTPOINCTBO OC-
HaLWEHO UHONKaTOPOM Neperpysku Ha
TpaH3ucTtope VT1, nieeprope DD2.1 un
Mmuraioliem ceetognoae HL1.

MuHuaTiopHast NaMna HakanuBaHus
EL1, BkntoveHHast B pa3psigHylo uefb
kKoHaeHcatopa C9, koMneHcupyer He-
6onbLUoi oTpUUaTenbHLIA TeMnepatyp-
HblA apeld HanpsbKeHust Ha Bbixoae
NpUCTaBKU.

Ha mukpocxeme DA1 u ceeroaguone
HL2 cobpaH ctabunusatop HanpshxeHust
Ha 6...6,5 B, koTopoe Heobxogumo ans
obecneqeHus BLICOKOW TOUHOCTU pabo-
Tbl NpucTasku. UMC KP142EH17A cno-
cobHa paboratb Npu ManoMm nNageHun
HanpshKeHNst MeX Y BXOAOM U BLIXOAOM
M KaK HeMnb3st NydLlle noaxoauT ans ycT-
porcTs ¢ 6aTaperHbiM NuTaHueM. Mpu
ee oTcyTcTBUM cTabunnsatop MOXHO
cobpaTb No cxeme, NpMBEJEHHOW Ha
puc.2. NoapobHble cBegeHUst 0 MUKPO-
cxeme KP142EH17 MOXHO NOYepnHYTb
B [3].

Hetanu n xoHcTpyKuus. [TocTosiHHbIE
pe3sncTopbl MOXHO UCNONBL30BaThL TUNA
MTN-0,125, C1-4-0,125; nopcrpoeyHble
— CN3-38a, CMN3-386, PMN1-63M. [ns
obneryeHus Hactpolku, R15 nydwe
B35iTb MHOrO060pOTHbIN, TUNOB Cl15-2,
CN3-39a, conpotusneHnem 470 OM.
KoHpeHcatop C11 — nNNeHOYHbIA, xe-
narenbHo, ¢ MUHUManbHbIM TKE, Ha-
npumep, K31-10, K31-11. OkcuaHbIin
koHaeHcatop C9 — Huobuesbit K53-4.

Ré 8,2

Puc. 2

Utix

Ubux 68 6,35 ..138

x (10

N4

Ha ero MecTo MOXXHO NOCTaBUTL KOHAEH-
caTop ApYroro Tufa ¢ Manon yTeuKown
(K52, K53). OctanbHble oKCMAHbIE KOH-
aencatopbl — K50-24, K50-35 unu ux
MMMopTHbIe aHanoru. HenonsipHole 6ro-
KMpOBO4HblE KoHAeHcaTopbl — KM-5,
KM-6, K10-176. Ouoawl VD1...VDS,
VD10 — KO503, KO510, KO522,
1N4148. Muratowmia ceetogmog HL1 —
nto6oro TuNa, npegnoyTUTeNnbHee Kpac-
Horo ceeveHust. Ceetoguon HL2 nonxeH
6biTb cepumn AJ1307 ¢ nHgekcamu A, b,
Kunu 1. finog VD9 — obsizatensHo rep-
MaHuWeBbIA, Hanpumep, 1120, 09.

[Moneso# TpaH3ncTop VT2 MOXHO 3a-
MeHUTL Ha N6oi n3 cepum KN305. Mpu
OTCYTCTBMU NONEBbLIX TPaH3UCTOPOB C
N30MMPOBaHHLIM 33TBOPOM W f-KaHa-
1IOM, AOMNYCTUMO NPUMEHUTL TPaH3MUC-
TOpbl C P-N-NEepexoaoM, Hanpumep,
KN307, KN303. VT1, VT3, VT4 —
KT3102, KT3130, SS9018, 25D734;
VTS5, VT6 — nio6ble us cepuit KT3107,
S89015.

Muxkpocxembl DD1, DD2 3ameHUMBbI
aHanoruyHeiMun cepuin 564, KP1561. C
M3MEHEHUEM CXEMBbI BKITIOHMEHWUSE CHETHUN-
ku DD3...DD5 MOXHO 3aMEHUTb Ha
K561UE14, KP1561UE14. Ha mecte
DD4, DD5 MOXHO MCNONbL30BaTb U
K176 UE4, K176 E2, Taloke BKNIOMUB UX
KaK genureny yactotst Ha 10.

[MpuctaBka cMOHTUPOBaHa Ha Nnate
pasmepamn 110x60 MM (cdoto Ha 06-
NOXKe) HaBECHbIM UMW NEYaTHLIM MOH-
TaxoMm. TpaHauctopb VT5, VT6 1 guog
VD9 pasMewialotcs BNNOTHYIO Apyr K
apyry. Ha nux napsuraetcst He6onb Lo
6yMaxHbId LMNUHAP, KOTOpbLIA NOTOM
3anueaercs napadguHom. briokmpoBo4-
Hble KoHaeHcaTtopbl C6, C7 ycTanasnu-
Balotcst B6nNu3n mukpocxem DD1, DD2.
Ha puc.1 nokaszaHo MMHUManbHO Heob-
X0AMMOE YMcNo 6NOKUPOBOYHBIX KOH-
neHcatopoB. Ecnu npucraeka 6yaert ak-
CNNyaTMpOBaTLCs TONLKO B CTaUMOHap-

HbIX YCIOBUSIX, TO HANPSHKEHUE NMUTAHUS
MUKPOCXEM XenatenbHo YBernuuTb Jo
9 B.

Mopaas Ha yCTpOMCTBO HanpshKeHne
NUTaHUst, B OTCYTCTBME CUFHana Ha
BXOZ € U3MEPSIIOT HanpshKeHUe Ha CTo-
Ke VT2, kotopoe BONMKHO 6bITb OKONO
2,4 B. lNpn HeobxoauMocTn oHO yCTa-
HaBnueaertcs noabopom R7. [lanee VT5
1 R18 BpeMeHHO 0TCOEeaUHSIOTCS OT Bbl-
xonos DD2.2...DD2.4 v nopkntovaorcs
K BbiBOAY “+” KonpeHcatopa C8. Moa-
6opom R18 ycranaenuBaercst TOK Kon-
nektopa VT6 B npegenax 1,5..2 MA.
BoccTaHOBMB NpexHee coeguHerne, Ha
BXO[ YCTPOWACTBA C FeHepaTopa nogaer-
Cst CUHyCOMAanbHbIA CUrHaN YacToToN
1000 My v amnnutygon 250 mB. KoHT-
ponupyst ocuMnnorpadom CUrHan Ha
Konnektope VT4, BpaweHMeM ABUKKaE
R11 pobusaemcst Meanapa. Ecnu ato He
yaaetcst, cnegyer nogobparts R8. Mep-
BbIl 3TaMN HACTPOMNKU 3aKOHYEH.

[anee, K BbIxogy NPUCTaBKU NOAKITIO-
YaeTcs MyNbTUMETP, BKMNIOYEHHbIA Ha
PEXUM N3MepPEHUSt NOCTOSIHHBIX HaMNpsi-
XeHui (npepens — 1999,9 MB, 400 MB
unu 200 mB). K BbIxoay rerepartopa cur-
HanoB NOAKMMaeTCsA 3TanoHHbIA Yac-
ToTOMep. Ha reHepaTope ycraHasnuea-
eTcs yacrtora 3800 My nnm 1800 My am-
nnutyno 1 B. MNMoa6opom R19 u nop-
cTpoiikor R15 gobusalotcst nokasaHum
Ha aucnnee 380,0 MB (180,0 mB). 3a-
TEM 4acToTa reHepaTopa YMeHbluaeT-
cst B 10 pas. Ecnu noka3sanust Ha und-
pPOBOM 4aCTOTOMEpPe U MyNbTUMETpe
pasownuce 6onee yem Ha +2 en.
Mnaguwero paspsiaa, To cnegyer npo-
Beputb VT5, VT6, VD10, C9. MNpakTu-
YECKU XKe, HUKAKOFO pacCXxoXAeHust B
nokasaHusax 6biTb He gonxHo! MNepe-
kniovast SA1, ybexgaemcs B pabore
nenutenen vactortsl DD3...DD5.

TepMOKOMMNEHCaUUI0 BCEro YCTpOn-
CTBa MOXHO NPOM3BECTU, NOAKNIOYas
nocneposartenbho ¢ R19 tepmopeaunc-
TOp UNKU Namny HakanuBaHusa. Ecnu
NOKa3aHust Ha MyNbMeTpe yMeHblua-
IOTCSt C POCTOM OKpYyXalowen Temne-
paTtypbl, TO cneagyer NOAKMoYUTL Tep-
Mope3ncTop ¢ nonoxurensHoiM TKC
unu manoraGapuTHylo namny Hakanu-
BaHusa Ha 24...60 B. Ecnu nokasanus
MYNbLTUMETPaA YBENUYMBAIOTCS C POCTOM
Temneparypbl (ECTECTBEHHO, NPU HEU3-
MEHHOW HacToTe BXOAHOro CUrHana), 1o
NOAKIMY3eTCst TEPMOPE3UCTOp C OTpU-
yarensHbiM TKC. Ecnu nonyyunacs ne-
peKkoMneHcauus, To TepMoaaTHMK Hago
3alUyHTUPOBaTE 06bIMHBIM PE3UCTOPOM.

MpumepHoe conpoTuBNeHne NOAKIIO-



4aeMoro TepmoaarTuMka npu TeMmnepa-
Type 25°C — 30...300 OM. TepMoKOM-
neHcauunio MOXHO BLINOMHUTL U NO-ApY-
romy, HanpuMep, NOAKINKYEHEM Napar-
nesbHo ¢ C11 KepaMnyeckoro KoHAeH-
caropa Ha HECKOMNbKO AeCSiTKOB MUKO-
dapapg c Tpebyembim TKE.

MNpun moHTaxe TpaH3auctopa VT2 u
MUKpocxeMm cnepyet cobniogats 0bbiu-
Hble Mepbl NPegOCTOPOXHOCTU NPU pa-
6ote ¢ MOMM-npubopamn. Beisoabl n
KOpMyC NOMEBOro TpaHaucTopa nepen
CHATUEM 3aMbikatoLlen Tpybouxn Bpe-
MeHHO oBMaThbIBalOTCs MSIKOW NpoBo-
fIO4HO NEPEMbBIYKOIA.

Ecnu npuctaskoi notpebyeTcs uame-
psiTb Bonee BLICOKNE 4aCTOThI, TO MUK-
pocxembl HEOBX0AMMO 3aMEHUTb HYHK-
UMOHaNbHLIMW aHanorammn U3 cepuu

KP1554, nanpumep, KP1554U1E6, nepe-
Jenatb BXOOHOW ycunurenb N CHU3UTb
HanpsbxeHne nutanus UMC po 5,5 B.
CoorteercTBeHHO, norpebyercs ysenu-
4unTb ¥ Yucno genutenen. Korga ot npu-
ctaBkn norpebyercsi 6onee Bbicoxkas
4YBCTBUTENbHOCTL, MOXHO Ao6aBuTb
eLle oAvH Kackap Ha NoneBoM TpaH3u-
cTope unu nocTpoutb andpchbepeHymans-
HbIA yeuninterns (VT3, VT4) no cxeme 10-
KOBOTO 3epkarna.

MNpw BO3HMKHOBEHWM TPYAHOCTEN C
npuobpeTteHuem noaxoasilero manora-
6apuTHOrO nepeknoYaTens, MOXHO rno-
CTPOMUTb €ro (byHKUMOHANbHBIA aHanor
Ha mukpocxeme K561TM2, BkNioUeHHON
KaK ABYXpa3psigHbiiA ABOUYHBIN CHETHUK,
n mynerunnexkcope K56 1KT3. Mepexnto-
4YeHwWe Anana3oHOB B 3TOM Crlyvae npo-

u3poguTcs ogHow kHonkow (TD-06XEX
SMD). Cnegyet yunThiBaTh, YTO fOCNe
MHOIOKPaTHOW neperpy3ku tpebyercs
HECKOSbKO CEeKyH/ ANst BOCCTAHOBNEHUS
BbICOKO#W TOYHOCTU CcYeTa (M3-3a NoKarsb-
HOro pasorpeea kpuctansios VT5, VT6).
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BbixoaHble curHanbl npegnaraeMoro
reHeparopa (puc.1) umetor hopmy nps-
MOYrOSbHbIX UMNYTBECOB C MOCTOAHHBLIM
casurom a3 180°. AnutensHocTb of1-
HOro ¥3 nosnyrnepuoaos Kaxaown dasol
MOXHO U3MEHATL (yMeHbluats). Mpn
3TOM MEXY “YKOPO4EeHHBIMK” ha3HbIMU
UMNyNbCaMU NOSBSRETCH NPOMEXYTOK
(nay3a) t;, B xOoTOpOM hasa curHanos
oboux BeIX0ogoB oAauHakoBa (puc.2).
MNopobBHble cUrHanbl NPUMEHSIIOTCS, Ha-
npvMep, B 3a0atowux reHeparopax nm-
NynbCHBIX 6710KOB NUTaHWS, LUAroBbLIX
3NEKTPOOBUTATENEN U T.N.

[eHepaToOp COCTOUT U3 TAKTOBOIO re-
Hepatopa Ha DD1.1, DD1.2, nosropu-
tens DD2.1, dopmupoBatens npoTueo-
hasHbix umnynscos DD2.2 u anemen-
ToB coBnageHus DD1.3, DD1.4.

MuHuManeHOe conpoTUBFIEHUE Orpa-
HuduTenbHoro pesuctopa R2 nopbupa-
10T MO UCKIIOHEHUIO CaMOBO3BYXaeHUst
B KpalHuUX NONOXEHUsIX OBWXKa nepe-
MeHHoro pesuctopa R1. MNepemeHHbIl
pesuctop R1 BmecTe ¢ anogamu VD1 u
VD2 obecneunBaloTr uenb 3apsaku w
paspsinkvM 4acToTo3agalowero KoOHOeH-
caropa C1 [1]. Npu nepemetueHnn nemx-
Ka peancropa KX KpaHuM BbiBOaM 13-
MEHSIETCS UNK BpeMst 3apsiiku, Wi Bpe-
M5 pa3psiakv KOHAEHcaTopa, YTo npu-
BOAUT K UMEHEHUIO ANUTENBHOCTY NO-
nynepuonos hopMupyembiX UMNyib-
coB. YacToTta umnynbCcoB NPy 3TOM U3-
meHsieTcs B Hebonblinx npegenax. OHa
3aBUCUT OT HarpPsHKeHWst NepekioueHUs

Bl @ *3HbINA N-HEPATOP
C PEINYIIUPYEMOW MNMAY30U

DD1.1, obwero conpotueneHus uenwu
3apsaaku ¥ paspsakm koHgeHcartopa C1,
€0 eMKOCTW U eMKOCTU MOHTaxa. U3-
MeHsst niobov napameTp, MOXHO ycTa-
HaBnuBaTb HeobxoauMylo 4acToTy Ha
BbIXOAe reHeparopa. [ocKkosibKy TakTo-
BblA reHepatop cobpaH Ha ABYXBXOZ0-
BbiX 3f1eMEHTax, BTOPOA BXOR, Hanpu-
mep, nepeoro anemeHnta DD 1.1 ynobHo
ucnonb3osatb Ans 6noxuposku pabotbl
reHepartopa. [1ns 310ro HXHWA No cxe-
me Bxog DD1.1 coeguHsiercst ¢ 06mMm
npoeonom vepes pesuctop. Hrobbl 3a6-
noknposaTb paboty reHepartopa, Ha
HEero HY>XHO No4aTb BLICOKUA norudec-
KM ypoBeHb. [pu 3TOM Ha BbiXOae
DD1.2 nosiButcst noruueckas “1”.

K Bbixoay TaKTOBOro reHepartopa nog-
KIMKO4EH NOBTOPUTEND, BLINOSTHEHHBIN Ha

D-tpurrepe DD2.1, KOTOpPbIN yriyulLaeT
dhopMy NocTynaloLLMX Ha Hero UMysb-
COB, 4YTO OCO6EHHO BaXXHO Anst HETKON
pabortbt cueTHoro Tpurrepa DD2.2. Ha
Bbixopax Tpurrepa DD2.2 o6pasyiotcs
npotueodazHbe UMNyNbLCH BUAa Me-
aHap (Co CKBaXXHOCTLIO 2). K npsiMomy 1
uHBEpCHOMY Bbixogam DD2.2 nogkntode-
Hbl BXOOb! 3aNemMeHToB cosnanenust DD1.3
v DD1.4. Ha gpyrve Bxoabl 3TuX arne-
MEHTOB NOCTynaeT curHan ¢ Bbixoga
TaxKTOBOro reHeparopa.

Ons anementoB UIN-HE akTuBHbIit
YPOBEHbL — BLICOKW#A, NO3TOMY BO Bpe-
M5t riorndeckoi “1” Ha Bbixoaax Tpurre-
pa, Ha Bbixogax A n B 6udpasHoro reHe-
patopa ycTaHaBnNUBaeTCst HU3KWA ypo-
BeHb. OH He 3aBUCUT OT COCTOSIHWUSE BTO-
pbIX BXO[0B 3NEeMEHTOB COBNaeHus.
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Mpn HU3KOM YPOBHE Ha OAHOM U3 Bbl-
xopos Tpurrepa DD2 2 aautenbHOCTb
nonynepuoaa UMnynbca TakTOBOFO re-
HepaTopa € BbICOKMM YpOBHEM onpefae-
nsietT naysy Ha Bbixoge A vnu B, anu-
TENbHOCTb KOTOPOA MOXHO U3MEHSITb,
N3MEHSAst CKBAXXHOCTb TAKTOBOTO reHepa-
Topa [Mpu 3TOM 4acTOTa BbIXOQHbIX CUF-
Hanoe B 2 pasa MeHbLIe 4YacTOThl Tak-
TOBOrO reHepaTtopa

B ycTpowncTeax, Anst ynpasneHust Ko-
TOopbIMU TPEBYIOTCS UMNYNbCLI HU3KOFO
YPOBHSI C perynupyeMoil naysoi, ane-
MeHTbl UJTN-HE 3ameHsioTcst anemeHTa-
mu N-HE (K561/1A7) B aToM cnydae ans
6noxmposku paboThl TAKTOBOFO reHepa-
TOpa 1 ycTaHOBAEHWst Ha BbiIxogax A u
B Bbicokoro ypoBHst HeobxoaumMo Ha
HWXHuM no cxeme Bxog DD1 1 nogath
HanpshkeHue nornyeckoro “0”

Ha puc.3 npusBegeHa cxema asToMa-
Ta ans uHkybartopa B 3Toh cxeme Bbl-
X0gHble curHansl Mg asHoro reHeparto-
pa A1 ynpaensioT paboTon KOnnekTop-

HOTO 3NEKTpoaBUraTens Yepes MUKpocxe-
My cepBoycunutenst DA1 3ta Mukpocxe-
Ma — gpanBep 3anpaBku KacceTbl BU-
AeomarHuTooHa — BKIIONEHa No cTaH-
AapTtHon cxeMe PaboTa asToMarta npo-
CTa — BbICOKAW ypOBeHb Ha Bbixoge A
NpUBOOUT K BpALEHUIO Bana 3MneKTpo-
AsuraTtens B OQHy CTOPOHy, a “1” Ha BblI-
xopie B — B npoTMBONOAOXHYIO (pUC 2,
Avarpamma 3) Bo Bpemst nayasl (t,) Asu-
ratenb 3aTopMoXeH BpemeHHoe OTKIO-
YeHue aBTOMAaTa OCYLLECTBISETCS Bbik-
noyatenem SA1 “Bnokuposka” Mpwu
3TOM Ha 060u1X Bbixogax 6udasHoro re-
HepaTopa ~— HW3KMA NOrMYEecKUin ypo-
BeHb

Ecnu B npuBeaeHHon cxeme aBToMa-
Ta 4acToTy TAKTOBOrO reHepaTopa yBe-
mMunTb (A0 HEeCKONbKMX QEeCATKOB UAU
COTEH repu), a BMECTO arneKkTpoaeuraTte-
ns BKNIOUATL 0OMOTKY TpaHcdopmarto-
pa, NoANY4YUM CXeMy NpocToro npeobpa-
3oBaTenst NOCTOSIHHOTO HANPSHKEHUs B
nepemeHHoe $opMa HanpskeHust Ha

BTOpU4YHOI O6MOTKe TpaHcthopmaTopa
nokasaHa Ha puc 2, guarpamma 4 (npu
MUHWManNbLHOW nayse) WameHsis pnu-
TEeNbHOCTL Nay3bl, MOXHO perynupo-
BaTb BbIXOZHYI0 MOLWWHOCTL Npeobpaso-
satens [Ins npumeHeHHOW MUKpOCXe-
Mbl MakCMMaIbHbIA TOK He AOMKeH npe-
sbiwaTth 1,6 A, a MakcumanbHoe Hanpsi-
xeHue — 18 B [2]

B reHepartope npuMeHUMbLI cneqylo-
wue getann R1 — niobol nepemen-
HbI (MOACTPOEUHBIN) rpynnel A, R2 —
twna MNT-0,125, C1 — K73M1-3 (nyu-
WKW pesynbTart no cTabunbHOCTKM Yac-
TOTbI U ANUTENBHOCTM MMNYNBLCOB) AW
apyrve u3 cepun K73, NM, oT C2 —
GNOKUPOBOYHbLIN B LiIeNW NUTAHUSA, NI0-
GOl KepaMUyeCKU, EMKOCTb He KpW-
Tmusa Auogsbl VD1 n VD2 — nioGule
KpeMHueBble, ManorabapuTHble
(K522, K503, KA102mn ta ) Mukpo-
CXeMbl 3aMeHSII0TCS aHanoraMu U3 ce-
pwn K176, 564, K1561, K1554 npu co-
OTBETCTBYIOLIEM HANPSHKEHUN NUTaHUS

INutepaTypa

1 B AreeB lNenepatop c perynupyemoi
ckBaxHocTbio — Paauo, 1989, N3, C 32

2 CnpasoyHoe nocobue WHterpans-
Hbleé MUKPOCXeMbl 3apybexHol BbiTo-
B0in BUugeoannapatypbl — CaHkT-MNe-
Tepbypr JIAHb BUKTOPUA, 1996,
C 149

AN

g HAMKaToOp nonsa |

OnpenenuTtb HanBonee yaauHoe
MeCTO AN YCTAHOBKM aHTEHHbI Mnu
HaWTU UCTOHHWUK P3ANONOMEX MOXHO
€ NOMOLLIbIO NPOCTEALIEro MHANKATO-
pa HanpsbkeHHOCTU nons

OH COCTOUT U3 AUNONBHOW aHTEH-
Hbl 1 BY-petekTopa, BLIXORQ KOTOPO-
ro noaknoyvaetcs Kk ungposomy
MynbTUMeTpy AHTeHHa ucnonbayeT-
c KOMHaTHasi TeNeBn3VNOHHas (Tene-
ckonunyeckast) leTekTop MOHTUpyeT-
csi NPSAAMO BO3Ne KpenneHus WTbipe
aHTeHHbl [noapl RonXHb! 66T rep-
MaHMEBbIMU BbICOKOYACTOTHLIMU

INutepatypa
1 PapguokoHcTpykTop, 2002, N6,
Cct1 WAT
——
VD2
A1B K Mymmumempy
4 +

1
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Elektronika

CrapbiMu ycTpoiticTBamu (paguonpu-
eMHUKaMu, Tenesuopamu, Martutodo-
HaMW U T.A.) HENb3s YNPaBNsiTh C NOMO-
LU0 COBPEMEHHBIX NYNLTOB AUCTaHLU-
OHHOro ynpasneHus na WK-nyuax. Op-

Ku ucrnonb3yeTcs uenoyka C5-R7, vepes
KOTOPYHO NpY BKNIOMEHUWU NUTaHUs Mo-
LaeTcst KOPOTKU UMNYANbC Ha BXOA Ma-
pansnensHON 3anMcy cHeTYMKa, a BCe ero
WHpOopmaymorHble Bxoab PO...P3 co-

I.LKEKESLI.

enunHeHsbl ¢ 0bLLmMm nposogoM. [Nockornb-
Ky Ha Bbixopax IC3 — “0”, “0” Takxke Ha
ebixopax Y1...Y7 pewmchpatopa (Mysib-
Tunnexcopa) IC4, K KoTopbIM NOAKNIO-
YaKTCH UCMOMHUTENbHbIE YCTPOWCTBA
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HaKO XO4YeTCst XOTb KaK-HUbyab ynyd- u (wx HyxwHo BkrtouaTb). CriegoBaTternbHo,
WKTb CepBUC ANS 3TUX YCTPOWCTB, Ha- - Popua OHU BCE OTKMOYEHLl, CBETOANOAbI
npuMep, BKIMIOYaTb ¥ BbIKNKOYATL UX C  a) umnyncon D2...D8 noraiueHsbl.
opHoro nynera. [lomoxer B 3TOM npeg- ut t MNpun HaxaTun Kakon-nNMBo N3 KHONOK,
naraemblit BocbMukaHanbHbiv “TIAY". - Sorn Yepesa ee 3aMKHYBLUMECS KOHTaKTbl HA3-
MpuHuUNManbHas cxema ycTpoucTBa  g) —I l I , [ l I unyi.cos KW ypoBeHb ¢ Bbixoaa |C2 nepenaetcs
TOuKe
npuBeaeHa Ha puc.1. Bulbop kakoro- N3oxn Nasmor  Nommr Nememn N B TOHKY A 1 3anyckaeT MynsTuembpatop,
nmbo 13 KaHanoB OCYLLECTBARAETCS Ha- u = BbipabarbiBaloLLMA MMNYNbLCBI C 4acTo-
~ s, " Ma ~
’KaTvem ogHon u3 kHonok “0”..."7", nog-  B) \ [ —\ / mr’:ym,%oa Toth okono 500 lMu. Cuetuuk IC2 nop
B TO4Ke -~
KITIOYEHHBIX K BbIXogaM cyeTumnka 1C2. ¢  PeiCTBUEM UMIyrbCoB MynbTMBUGpaTo-
[Moka HK 0AHa U3 KHONOK He HaxarTa, u ® pa, NoCTynawLux Ha ero TakTOBbIN
HUKaKWX DEenNCcTBUIA He npoucxoaut. Ha  r) WMy COB Ha BX0f, U3MEHSIET CBOE COCTOSHWE, ¥ Ha
T
BbIX0Aax cueTumnka IC2 ycTaHOBMEH HUa- oo ero Bbixoaax QO...Q7 nocnegosarerns-
KWW ypPOBEHb HaMNpsiKeHUA (NOrnyecKkni u t HO MNOSIBNSIOTCS BbICOKME ypOBHU. Kak
“0"). Hepes R4 B ato Bpemsi B Touke A l A ?:g;:ma TONbKO Ha BbIxoge |C2, coeaguHEHHOM ¢
NoAaepXMBAETCS BbICOKMIA ypOBEHb (510- & TouKe C HaxaTon KHOMKow, Bo3Hukaet “1”, IC2
rudeckas “1”), nosromy RS-tpurrep Ha u ®opma t yepe3 R3 cbpacwkiBaertcs, u npouecc
“MNynbcoB
anemeHTax G3, G4 HaxoguTcs B COCTO-  €) 333;::‘5;”6 CHOBA NOBTOPSieTCS — BNSOTb A0 OTMyC-
SiHWM, KOIOa Ha ero Bbixoae 4 HU3KWM ¢ KaHWA KHOMNKK.
ypoBeHb, a MynbTueubpaTop Ha ane- u Noruueckuii “0” 3 Toukn A, Npu Ha-
meHTax G1, G2 Bulknto4eH. TpaHauctop % ""l mmm TaroELe 13 XKaTuu KHOMKW, Yepes UHTErpupyHoLLylo
T1 3axpbIT, cuetunk IC3 yctaHoBneH B ﬂ k uenoyky R5-C4 oTkpblBaET TpaH3UCTOP

HyreBoe cocTosiHue. [ins ero ycTaHoB-

t
Puc. 2

T2, n Ha ero Konanekrope nosBNAETCA



BbLICOKMIA YPOBEHb, KOTOpbIA audhdepeH-
uupytowen yenouxon C6-R10 npespa-
waeTcs B KOPOTKUMWA NONOXUTENbHLIN
umnynsc, cbpacbiBalowmii B HONb cHeT-
unk IC3 n nepekniovatowmn RS-Tpurrep
B NPOTMBONONOXHOE COCTOStHME (NOFK-
yeckast “1” Ha BbiBoge 4 G3) Umnynb-
Cbl C MynbTUBUGpaTOpa Yepes OTKPLITLINA
TpaHauctop T1 (Ha ero konnekTope —
BbICOKMIA ypoBeHb c Bbixoaa G3) nocty-
natoT Ha TakToBbi Bxog IC3 Tak npo-
JonxaeTtcs oo Tex Nnop, noKka Ha CKOM-
MYTUPOBaHHOM 3aMKHYTOW KHOMKOW Bbl-
soge IC2 He nosiBnsAercs “1” RS-Tpur-
rep CHOBa nepekiovaeTcst, Ha BbLIBOAE
4 G3 nosiensetcs “0”, TpaHauctop T1
3aKpbiBaeTcst, U UMNynbCbl Ha Bxog IC3
6onblue He noctynatoT KonuuecTeo npo-
LieALnX UMMYNLCOB COOTBETCTBYET HaXKa-
TOW KHOMKe, Te Ha Bbixoaax IC3 nosisns-
€TCst ABOVYHbBIN KOl HOMepa KaHana [le-
wudpatop IC4 no atomy Koy BeiCTaB-
nseT “1” Ha COOTBETCTBYIOLLIEM BbIXOOE,
BKJ1I04as yCTPOUCTBO, NOACOEANHEHHOE
K faHHOMy xaHany BknioueHue kaHana
MHAMUMPYETCS CBETOANOA0M

[ns nyywiero NOHUMaHUst NOCMOTPU-
T Ha npuBeaeHHbIe Ha PUC.2 BpeMeH-
Hble gnarpamMmel paboTel ycTpowcTBa
Ha puc.2a nokasaHbl UMNYNbLCbI Mynb-
TMBuGpaTopa, a Ha pnc.26 — B ToHke A
npwu HaxaTow cHavana kHonke N3, a
3atem N5 Ha puc.2B gaHbl curHans! B
To4ke B (nocne nHTerpupytowen Lenod-
k) Ee napametpbl nogobpaHbl Tak, uTo
KOpOTKUE UMMNYNbCbI Hepe3 Hee He Npo-
XOOSiT, a TONbKO nepenagpl Npu Haxa-
TUU 1 OTNYCKAHUK KHOMKWU TpaH3ucTop
T2 nx nHeeptupyeT (puc.2r) U3 Hux c
nomMowbo anddepeHUMpyoLLEeN Lienod-
kM (Todka C) nony4aloTcs Uronbdarble
nMnynbebl (puc.2a), nepeknovaime
RS-tpurrep B “1” (pnc.2e) 3a 310 Bpe-
msa B IC3 npoxogut cooteBeTCTBYIOLLEE
HaXXaTOW KHOMKE KOMUYECTBO UMMYMb-
COB (pHc.2x)

Boixoabl gewundpatopa [C4 moxHo
HarpyXaTb TOKOM NpumepHo 1 MA (npu
6onbliem TOKe CHUXaeTcs aMnnNuTyaa
BbIXOQHOrO CUrHana), No3Tomy Heobxo-
OUMO UCNONb30BaTb CBETOAUOAbI C NO-
BbILLEHHON APKOCTBLIO UMW BKIIOYMUTL UX
Yepes AONONHUTENbHbIE TPaH3UCTOPHLIE
knioyn Beck npubop B uenom notpeb-
nsert okono 5 MA n moxert pabortatb oT
6artapeikn 9 B

UepTex nnatbl NynsTa NpuBeaeH Ha
puc.3, a pasmelleHue getanei Ha Hei
— Ha puc.4 BHavane npunausatoTcs
NpoBoAHLIE NepeMbltku, 0coboe BHUMa-
Hue Heobxogumo o6paTuTb Ha Haxoas-
wuecs nog IC3 B kaudecTBe KHOMOK
N1 N8 moxHO ucnonb3oBartb knaBuiun
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OT KnaBuaTypbl (HanpuMmep, No3aumm-
CTBOBaB UX y Kanbkynsitopa) [paBunb-
HOCTb paboTbi COOTBETCTBYIOLLMX KaHa-
NOB NpPOBEPSETCH C NOMOLLLIO CBETOAU-
onos D1 D8

[locne BKNOYEHNUS TUTAHNUS HA BbIXO-
ne 3 anemeHnTa G2 nonxeH 6biTb BbICO-
KWW YpOBEHb, Ha xonnektope T1 — Hua-
xmn Ha Bbixopax Q0 Q2 IC3 Takke

BomkeH 6biTb HU3KUN YpOBEHb, Ha Bbl-
xone 13 IC4 — BbIcOoxuit, O YeM curHa-
nuavpyert ropsiynid ceetoguog D1 Ecnn
HaxaTb ogHy U3 xkHonok “1”  "7” Ha kna-
Buatype, Mynstuubpartop Ha G1,G2
HauuHaeT paboTtatb, n 6yneT HenpepbiB-
HO reHepupoBaTh xonebaHus Jo Tex nop,
noka He bynet oTnywieHa kHonka Yac-
TOTY reHepaTopa MOXXHO HECKOMNbKO yBe-
nmunTb, ymeHbiums C1 (emkocTb C1 He
[OMKHa 6blTb MeHbile 3,3 HP, nHaue
Npu1 cMeHe KaHanoB cpefijHee Bpemst ne-
peksioseHust Gyger Takum KOPOTKUM, YTO
npnbop He ycneer veTtko cpabotaTtk)
Ha wwuHe c6poca (CooTBETCTBEHHO, Ha
sbiBoge 15 1C2) pomkHbl Nepuogunyec-
KM NOSBNATLCS UMMNYNLCLI ANUTENLHO-
CTblo NpuMepHO 1 MKkc Ecnn cuertumx
IC2 pabortaer, npokoHTponupyiTe cop-
My UMnMynbCcoB B Todke B, amnnutyna
MMMYNbLCOB TaM He A0/MKHa NpeBbIlLaTh
0,3 0,5 B Ecnu chunbTpaumst KOPOTKUX
NMMNyNbCOB HEAOCTaTOMHA, MOXHO yBEnu-
UNTb eMKoCTb C4 (Makcumym, 0o 10 HO)
[MpoBepbTe hopmy MMNYNLCOB Ha KON-
nektope T2, a Tawxke npopguddepeHun-
poBaHHble curHanbl Ha R10 Bonblias
BenuynHa R10 Heobxoguma anst TOroO,
yTO6bI NpU Haxatumn kHonku “0” Ha pe-
nutene R4-R10 Bo3HMKan ypoBeHb, 40~
CTaToMHbIA aAnst cbpoca c4eTyuka IC3
Mocne atoro npoBepsieTcst pabota RS-
Tpurrepa Haxmute kakyw-HUbyab
xHonky Ha Bbixone 4 G3 nosiensietcs
BbICOKMiA ypoBeHb Ok fOMKeH bbiTb A0
nosiBNeHunst uMnynsca cbpoca, 3atemM —
CHOBa HU3KWW (B0 chnenyloLLero Haxa-
Tust kHornku) Ecnn cxema pabortaer npa-



BUNbHO, YUCNO NORBUBLLMXCS Ha BXOAe
15 IC3 umnynbcos 6yaeT paBHO HOMe-
py HaxaTon KHONKK

MpoeepbTe GyHKUMOHUPOBaHME BCEX
kHonok “1" ."7” Ecnmn IC3 u IC4 pa6o-
TawT NpaBUNLHO, TO NPU HaXaTUn KHon-
KW JOMKEH 3axeubCst CBETOAMOA COOT-
BeTcTByloulero kaHana [lpu HaxaTum
kHOMKkKM “0” QoMKeH 3aropeTbCs CBETO-
anoa D1

[MpuBeaeHHbIR NyNbT BhipabaThiBaeT
TOMbKO YNpaBnsitowme HanpsbkeHust (no-
ruueckue ypoBHu) HenocpeacteeHHoe
BKIIOYEHUE CETEBOr0 HanpspkeHust pnst

KOMMYyTUpyeMbix Npubopos nyutle ocy-
UIecTBNSITb C NOMOubIO pene Mockonb-
Ky Tok cpabaTbiBaHust pene 6onbiue oT-
[aBaeMoro nynsToM, MOXHO NPUMEHUTL
KIS0k Ha cunoebix MOMM-Tpan3ucTopax,
Kak noka3aHo Ha puc.5, unu Ha 6uno-
NAPHBIX

KoHcTpyKkumMst nynbTa cXeMaTuyHo no-
Ka3aHa Ha puc.6 [TnacTMaccoBbiil Unu
MeTannM4yecKuii Kopnyc MOXHO M3roTo-
BUTb CAMOCTOSITENBHO UMW BOCMNONbL30-
BaTbCst NOAXOANALLIEN KOPOOOUKON

B 3aknioueHne BLIXOOHON pa3beMm Npu-
6opa coeguHsieTcs C pene (kno4amm).

Mocne noaxknioyeHust nyneTa ynpasne-
HUSt OCYLIEeCTBUTE NepeKrioyeHne KaHa-
nos u y6egutech, UTO NynbT yHKUMO-
HUpyeT HopManbHO

Hobby Elektronika, 6,7/99

Mepesod

OT peaakunn MukpoCxeMbl onucaH-

HOro NynkTa MOXHO 3aMEHUTb OTeve-

cTBeHHbiMu cepumn K561. IC1 —

K561NES5, 1IC2 — K561MES8, IC3—

K561ME11, IC4 — K561KIM2 TpaHauc-

T0p T1 MOXeT 6biTb, Hanpumep, KT3102,
T2 — KT3107.

N.CEMEHOB,
ry6Ha, MockoBckoi obn
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MNopobHoe onestno NOMoOXeT B No-
BCEAHEBHOMN XWU3HK, KOraa OTonneHue
WK eule He BKITIOYEHO, UMK YXe BblK-
moyeHo, unu Boobule nnoxo pabota-
eT, a noroga He banyeTt

Harpesatenb ogesina BbINONHEH U3
HUXpOMOBOW nposonokn 0,2 MM 1
paccynTaH Ha NpsMoe BKNIOYEHUe B
ocBeTUTeNbHYI0 ceTb (220 B) MoTpeb-
nsieMast MouwHocTb — 154 Bt Pabo-
yas TeMnepaTtypa HarpesaTtens —
45 50°C B yensix 6esonacHocTy Lenb
HarpeBartens 3almuieHa caMoBoccTa-
HaBAMBAIOWIMMCS NpeaoxpaHuTenem
e

Tuna MFRO0,75 Ha Tok cpabaTeiBaHUs
0,75 A Tpwu Toke HarpesaTens 0,7 A
npegoxpaHuTenb 4aeT rapaHTui OT-
KNOUEeHUs Npu CNy4HaiHOM npeBblile-
Hun Toka BbibpaHHast TeMnepaTypa
Harpesatens 45 50°C He pa3spywaeT
xnon4aTtobymaxHble HUTU TkaHu ofes-
na

TexHONorust U3roToBIEHUst 3NeKTPOo-
opesina HecnoxHas OTpe3 matepua-
na (capxa, catuH, 6s3b) pa3amepammu
12002000 MM, npocTupaHHbIi U NPO-
rNaxeHHbIW, HaTsaruBaeTcst Ha pamy
UNu yknaaolBaeTcst Ha POBHYIO NOBEp-

,
XHOCTb, U MapKkepOM HaHOCUTCS pac-
nonoxeHne HUTen HarpeeaTens

HuxpoMoByto NpoBONOKY nepen y«-
Nagkon OTXKUrAT NOHMXKEHHBIM Ha-
npshkeHnem 3aTeMm nNpoOBONOKY ykna-
AbIBAOT N0 4YepTexy, npuMmeTbiBas
xnon4aTobymadkHon HuTkoi (N30  40).
Ha weeiHoON MalimMHe wBeoM “3uraar”
NPULLKMBAIOT YNOXEHHYIO NpOBONOKY,
HaknagbiBast ceepxy 6s3eByio kunep-
HYHO NEHTY NN NPOCTO NONOCKU MaTe-
pvana wupuHon 15 20 Mm

[Mocne 3aKkpenneHust NPOBONOKU Npu-
CTpauMBatoT NONOTHULLE U3 LIBETHOIC
caTuHa unu 6s3m K BepxHen cTopoHe
NONY4MBLLErocst HarpeBaTeNbLHOro Jne-
MEHTa XenaTefbHO NpUMeTaTh TOHKOoe
6ankoBo ogesno Ans nNoTHOro npu-
neraHusi n TeNNOU30NALMK

KoHubl npoBonoku Harpesarens npu-
COEAUHSIIOTCS CKPYTKOW K CEeTeBOMY
LWHYpY, MecTa coeauHeHus cnenyet 06-
XaTb anoMUHUEBLIMU NNACTUHKaMW,
3aM30NnpoBaB cOeAMHEHUst TepMOoyCca-
DodHow Tpybkon B paspes ogHoro us
ceTeBbIX NPOBOAOB BnansBaeTcs npe-
noxpanutens Ocoboe BHUMaHue cne-
AyeT ynenuTb ceTeBoMy WHypy Jlyy-
e MCcnonb3oBaTb CTaHAapTHLIA Ans
aneKTpoHarpeBaTenbHbIX NpMGopoB
Mecto coeguHeHust HarpesaTtens co
LLHYPOM IONONHUTENBHO 3aKpbiBaeTCs
OBYMSst KyCOUYKaMN BUHWNKOXWU W NpO-
cTpavmBaeTcst

o

OYUCTKA BbiBOAOOB

BbiBOabI pE3NCTOPOB, KOHAEHCATOPOB
W Apyrux getanew, nokpolTele cepebpom,
CO BpeMeHeM oxuchsoTess Paguoniobn-
Tenu 06blYHO 3a4nalT UX NAacTUKOM
(nyywe “yepHUNbHLIM™), TO €CTb MEeXa-
Hu4yecxkum cnocobom Ho MoxHo NpuMe-
HUTb 6onee 3 ek TUBHBIN MexaHu4yec-
KO-xuMmu4decknis Metog CyTb €ro B cre-

PAOVUOOETANEN

aywoueMm BoiBogbl getane cMaumBatoT
BOOOMN, 3aTeM, B3AIB W ENOTKY CONu cep-
HOKMCNOrO Kanus unu cynodaTa Ha-
TpUA, NPOTUPAIOT UX, U CHOBA NPOMbI-
BaloT Bogoi [lepeas conb npopaeTcs
KaK ynobpeHue B XO3ANCTBEHHbIX Mara-
3nHax, BTOpast uIcnone3ayeTtcs B poTorpa-

hun

[nst 3a4MCTkM BEIBOAOB MOXHO YNOT-
pebuTte Takke NPOCERHHbIA UEMEHT
mo6oi mapku

YKa3aHHbIMK cpeacTBaMu XOpoilo
3aunuwaloTcs oxucneHHas ¢onera
¢ONLrMPOBaHHOIO TEKCTONUTAa UMK re-
TuHakca, cepebpsiHble, MeaHble 1 NaTyH-
Hble NOBEePXHOCTU

B.BUNNKOB,
rYoa



A.KALLKAPOB,
r.C.-Netepbypr.

3sykoBble achchekTht, NonyHaemuie ¢
NOMOLLbLIO npepnaracMow cxembl,
oveHb pasHoobpasHbl. B 3aBucumoc-
TW OT NONOXEHUS ABIWKKA NEPEMEHHO-
ro peanctopa RP1 MOXHO nosmyunTb
3BYKM “KBaKaHbst NSryLiku”, “cONOBLU-
HOWM Tpenu”, “MaykaHbs KoTa”, “Mblva-
HUs 6bIka” U MHOTO apyrux. Kax uase-
CTHO, HOMUHanbHOE HanpsHkeHue nNu-
Tanua munkpocxembl K176J1A7 — 9 B.
OpHaxo, KaK noxasbIBaeT npakTuka, Ans
DOCTWKEHUS UHTEPECHBIX Pe3ynLTaTos
BO3MOXHa ee paboTa npu NOHWKEHHOM
HanpsbkeHum (4,5...5 B). BmecTo mukpo-
cxemMbl cepun 176 MOXHO UCNONL30BaTbL
MUMC cepuu 561 (564). OpHako B faH-
HOM Crydae Takasi 3aMeHa nuLiaeT rpw-
60p MHOUX NMOTEHUWANbHBIX BO3MOXHO-
CTEeW.

Ha anementax DD1.1 nDD1.2 cobpaH
reHepaTop UMNynbLCOB, 3anycKaeMblii
BbICOKUM ypoBHeMm Ha Bxopne 1 DD1.1.
YacTtoTa reHepaTopa Nnpy yka3aHHbIX Ha
cxeme aneMeHTax —2...2,5 k'u. Boixon
nepBOro reHepatopa ynpasnseT pabo-
TOW BTOpOro (Ha anemeHtax DD1.3 u
DD1.4). Bxop, (BbiBOA 12) anemeHTa
DD1.4 Take ynpasnsieTcs Yepes peau-
ctop RP1, nostomy o6a reHepartopa
paboTatoT B “cBSidke” OpPYr C OPYroM,
dopmupys Ha Bbixoae “Henpeackasye-
Mble” nadku umnynbcoB. C Bbixoaa
DD1.3 umnyrnbeel NOCTYNaloT Ha Npo-
CTEALLNA ycunutesib Ha TpaH3ucTope
VT1 v panee Ha 3ByKOBOIA U3nyyaTtens.
B kavecTtse VT1 noaxoaut suobon ma-
JIOMOLLHbIN pP-N-p TpaH3aucTop. B kaue-
CTBE AVHaMuKa 5 pexoMeHAayt UCnosb-
30BaTb TenedoHHbIN Kancionb [3M-4m
Wi ero aHanor ¢ conpoTUBIEHNEM 06-
moTku 180...250 Owm.

Peauctopol B cxeMe — MIT-0,25 unu
MIT-0,125, koHaeHcaTopbl — TUNaA
MBM, KM u ppyrue ¢ HeaHauuTenbHbIM
BMUSIHAGM OKpYXKatoLLen TemnepaTypbl
Ha nX eMkocTb. Peanctop RP1 — ne-
PEeMeHHbIN, C NMHeWHON XapakTepuc-
Tukoi. Ecnn xouetcs 0CTaHOBUTLCS Ha
Kakom-nnbo OOHOM MOHpaBUBLUEMCS
addekrte, cnenyetr nobutbcst naHHo-
ro acpcpekra oveHb MeaneHHbIM Bpa-
weHnem newxka RP1, 3ateMm oTknio-
YUTb NUTaHWe, BbINasTb NepemMeHHbI
Pe3ncTop U3 CXeMmbl, U, 3aMepuB ero co-
NpoTuBAEHUe, YCTAHOBUTL B CXEMY MO-
CTOSIHHbIW Pe3ncTop.

Heobxoanmo NOMHUTL, YTO B 4aHHON
cxeme 3BykoBble adhdexTbl (HacToTa u
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B3auMopaencTBuE reHepaTopoB) CUABHO
3aBUCAT OT HaNpsbkeHUst NuTaHus. Ecnu
yutaTenb peLlnT ¥ AanbLue No3xKcnepu-
MEHTUPOBAaTb C NPUBEAEHHOW MHOID CXe-
MOW — 3TO TONLKO NPUBETCTBYETCS,
6yny paa yaHaTb O HOBbIX pesynbTartax
€€ UCMonb30BaHus.

CnegyeT NOMHUTB, YTO NP NOBbILLE-
HWW nuTaHusi Gonee 5 B, ansa obecne-
YEHUs 3aLLMTHI BXOAA NEPBOTO 3NEeMEH-
Ta oT 6pOCKOB NUTAIOLLIETO HANpskeHns,

HeobxoanMO NoAKMIYNTL B pa3pbis
NPOBOAHWKA MEXY BEPXHUM NO CXeme
koHTakToMm RP1 1 “+” 6noka nutanHus or-
paHuumBalowmi pesuctop 50...80 kOm.

B HacToswnA MOMEHT YCTPOACTBO
HaxoauT NpUMEHEHUE B KayecTBe Wr-
PYLLKU N5 SOMALLUHUX XUBOTHbIX, Apec-
CUpoBKM cobaku, a TaKke Ha LWKONbHBLIX
ypokax no HenbuMmbiM nNpeametam B
pyKax HekoTOpbIX “HecosHaTenbHbIX”
€16 LUKONbHUKOB.

[Mpy nopgepxaHnm ONTUMANLHORO
pexXuma B akBapuyMe, UCrofnbayrT ero
npoaysKy BO3ayXOM. [1Ns NOBbILLEHUS
3hheKTUBHOCTH fNyULLIE UCMONbL30BaTL
fpoayBKy KUCrRopoaom. Ero MoxHo no-

|

TpyOka

.
KucnopogHbuili nutatens akBapuyma

~

Ny4nTb B NPOCTOM 3nekTponusepe. 3a-
nuBaTth B 3NEKTPONN3Ep HyXHO auc-
TUNANMPOBaHHYIO BOAY (Hanpumep, pa-
CTasBLUUA CHer K3 XonoaunbHUKa),
UHaue 3nekTpoab! (YrofbHbie CTepXHN

13 Bartapeek) bbicTpo no-

KpLIBAIOTCS HANETOM OT pa-

oTBOAA _
BoRopona Asop cna:opeHHux B BOAE Npume:
7 cen. B kauecTse Bbinpsimu-
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B.MAHOB,
r.Kanyra.

PAOUOTENE®OHHbLIN UHTEP®EWUC

AN CAMMNNEKCHbIX PAAWOCTAHLIUA

[Mpennaraemas cxema no3sonsieT Uc-
NONb30BATb CUMMNEKCHbIe pagnocTaH-
uun (6e3 nepegenok) ons cBs3N Tene-
doHHOro aboHeHTa ¢ pagMoaboHEHTOM.
Mpuoputer umeer TenedoHHbIN abo-
HeHT. [lanbHOCTL CBA3U MeXay 6a30BO
papguoctaHumen n MobunbHoW onpepe-
nsaeTcst BbIXOQHOW MOLLHOCTLIO 6a30B0OM
u cocrasnseT 30...50 km.

WHTepdeiic cobpaH Ha uMcpoBbIX U
aHanorosbIX anemMeHTtax. llyctb Tene-
OHHbIA aboHeHT HabupaeT HoMep.
Bbi3biBHOW curHan ¢ nuHum f11-§12 no-
nDaercs vyepe3 mocT VD7 Ha Bbl3biBHOG
pene K3, kotopoe cpabaTbiBaeTr Ha 3 ¢
(anMTenbHOCTL Nayasl MexXay Nocbinka-
MK BbI30Ba) U 3aMblkaeT KOHTaKTbl K3.1.

OnHOBpeMEHHO BbI3LIBHON CUrHan

yepes pasfenuTenbHbld TpaHcdopMa-
Top T1 nopgaeTcst Ha MUKPOHOHHbIW BXOA
6a30B0i pagnocTaHUUM U Ha BXO[ 3Nek-
TPOHHOrO pene BpeMeHu TenetoHHOro
aboHeHTa. OTxpbiBaeTcs kniod Ha VTS,
W paguoCcTaHuust NepexoguT B peXxum
nepeaaqn. Bbi3biBHOMA curHan usnydaer-
cst 6a30BON paguocTaHune.

[Mocne NpuHATUS BbI3bIBHOFO CUrHa-
na papnoaboHeHT (B nay3e) Haxuma-
eT TaHreHTy “[Nepenad4a” n oTBE4aeT Ha
BbI30B. B MOMeHT npuxoaa oreBerta oT
papuoaboHeHTa curHan ¢ guHamuka
6a30B0i pagnoCTaHLMKN Hepes 3aMKHY-
Thil KOHTAKT K3.1 nocTynaer Ha anex-
TpOHHOE pene paguoaboHeHTa. Cpa-
6atbiBaeT pene K1 n koHtaktoM K1.1
nepekniovaeT BbIXO4 paguocTaHuun

(Mp) Ha o6moTky |l TpaHcctopmaTopa T1.

OpHoBpeMeHHO noruyeckast “1” ¢ Bbl-
xona anemeHTta DD1.2, wepes anon VD3,
Bbi3blBaeT cpabaTbliBaHNe 3MeKTPOHHO-
ro pene Ha DD3.1, DD3.2 n kommyTUpy-
eT K2. KoHTtakTtel K2.1 3amMbikalor Tene-
¢hOHHYI0 NMHMIO Yepe3 peaucTop R18,
4YTO 9KBMBANEHTHO pexumy “CHstne
Tpy6xu”. KoHtakTbl K2.2 BkniodaloTcst
napannenbHo K3.1.

OpHoBpemeHHO cpabaTbiBaeT 3nexT-
poHHoe pene Ha DD4.1, DD4.2 v Bknito-
yaeT K4, koTopoe CBOMMM KOHTaKTamm
K4.1, K4.2 coeguHsieT nepBu4HyI0 06-
MOTKY TpaHctopmatopa T1 ¢ TenedoH-
HOW NuHMeil. TenedOHHbI aboHeHT
CNbILNT oTBeT paanoaboHeHTa. Koraa
pannoaboHeHT 3akaH4MBaEeT roBopuThb,
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pene K1 otnyckaert. Ero koHTakTbl K1.1
nopgkroyanT oMoty Il T1 k Mukpodor-
HOMy Bxoay 6a30BOW paguocTaHuwu.
HauvhaeT roBopuTb TenegorHbii abo-
HEeHT. Yepe3 3nexTpOHHOE perne Ha
DD2.1, DD2.2 otkpbiBaetcs VT5, v pa-
AvocTaHyus nepexoauT Ha nepepady.
B nanbHeliwem pasrosop Mexay abo-
HeHTamu BepeTcs noodvepenHo. Kax-
Obll aboHEeHT rnoruqeckoit “1” ¢ BbIXo-
a cBOero aneKTpoHHOro perne noaaep-
KuBaeT BKMiO4eHHbIM (yeped DD1.2,

DD2.2) pene K2 (“Tpy6ka nogHsita”).

Yepesa 10 ¢ nocrie oxoH4arust pa3ro-
BOpa OTKNioYaeTcs pene K2, 4To akBu-
BaneHTHO pexuMy “Tpybka nonoxena’.
B pagvoctaruuv crbiwmHbl ryakn “OT-
60i”. Yepes 20 c cpabaTbiBaeT NuHEH-
Hoe perne K4, n nuHusa oTknlovaeTcs.
UHTepdeiic nepexoauT B OeXypHbIA
pexum.

Pexxumbl paboTel nHTepderca nHau-
UUPYIOTCSt COOTBETCTBYIOLLMMUY CBETOAN-
onamu.

MNpennarato NpocToi pagoMUKpo-
doH (puc.1), KOTOpbI MOXHO UCTIOMNb-
30BaTb B OXpaHHbIX cCUCTeMax ans npo-
CNyWWBaHWS NOMELLEHNUS UM MECTHO-
CTW Ha 6biToBON YKB-npueMHuk B au-
anasoHe 60...65 My, Mukpocor BM1
— BVHAMWYECKWA, UMK Kanciornb OT Ha-
ywhukos, NuTtaetcst ycTpocTeo OT
batapeu “KpoHa”. Mpu ucnonb3oBaHum
MUHUWaTIOpHOW 3reMeHTHoM 6asbl ycT-
porcTeO (6e3 BaTapeiku) nerko pas-
MeLlaeTcst B Cnve4vHon kopobke.

HacTpoiika paguomukpodoHa ocy-
LecTBrnsieTca koraeHcaTopoM C6. Ka-
Tywika L1 HaMmaTbiBaeTCcst Ha Kopnyce
npubopa nocepebpeHHbIM NPOBOAOM

MUKPOTNEPEOATYUKA
AnAaA PAOUVOMUKPODPOHA

0,6 MM 1 cogepxuT 6 BUTKOB.

Bropast cxema MukponepepaTtuvka
(puc.2) pa6oTtaeT Ha yacTOoTe
88...108 MI'y. HactpawuBaloT ero koH-
nexcatopom C4 v casurasi-pasasurast
BuTku L1. Mukpodor BM1 — ritoboit
avHamuueckuin. Ha VT 1 cobpar Y34,
Ha VT2 — reHepaTtop BY. L1 copep-
*UT 6 BuTKOB, L2 — 2 BUTKA noce-
pebpexHoro npoeoaa 0,6 MM. Ka-
TYWKW pacnonoXeHbl COOCHO. AH-
TEHHOW CryXuUT KycOK npoBoga anu-
HoW 10 cm.

A.TEBUK,
c.MBaHoBka, MpuMopckoro kp.

Puc. 1
7
e |3600
R1 680
1% 3
3400
[B BM1 00 i
0 NG |,
R2 % ] 5
L~T1 R3 100k
DAT K14DYA15

Pwuc. 2

[etanu 1 KoHCTpyKUUA. MHTepdelic
paspa6oTtan Ha oblenocTynHoi ane-
MeHTHoM 6a3e. Mukpocxembl DD1...DD4
— K56111A7, TpaHavucTopbl VT1..VTE6 —
KT3102. VT1 n VT3 xenaTenbHo nogo-
6paTtb ¢ 6onbwuM K03chDUUNEHTOM
ycunenus (bykeol [, E). Bce guogbl —
KO503, KO521, K522, ceetoguoabl —
AN307. Peauctopel — OMIT-0,125,
0,25. Penie — manorabaputHble: K1 —
P3C15 (003, 004), K2...K4 — POC60
(0001) unu no gea pere POC15 B na-
pannerb.

T1 — cornacyloLuit TpaxcgopmaTop
OT MarnorabapWTHbIX pagvonpUeMHUKOB.
Conpotuenenve o6Motok— 30...200 Om.
CooTHoOLEeHWe BUTKOB 0B6MOTOK 1:2.

CxeMa cobpaHa Ha nnaTe w3 dorb-
rMpPOBAHHOrO CTEKMOTEKCTONUTA TOMLLM-~
Ho# 1,5...2 MMm. Paamepbl nnatbl onpe-
DensioTcst pasMepamit KOMIMTEKTYIOLLIMX.
ABTOp U3rOTOBWI NaTy NyTeM Hapesku
xBagpaToB 5x5 MM (pe3akoM, uaroToe-
MEHHbIM 13 HOXOBOYHOFQO MOMOTHA).
O6wuin pasmep nnatol — 150x150 MM.

HanaxuBaHue cBOQUTCS K YCTaHOB-
K& BPEMEHHbIX WHTEPBarnoB BblOepXKKN
3NeKTPOHHbIX pene. [ns aboHeHTCKMUX
pene (DD1.1, DD1.2 u DD2.1, DD2.2)
—1...2 ¢, pene “CHsiTne Tpybku” (DD3.1,
DD3.2) —5...20 ¢, pene nuxun (DD4.1,
DD4.2) — 10...30 c. Npwu ncnpaBHbIX
heTansix cxeMa HauvHaeT pa6oTtaTb Cpa-
3y. Ha papuocTtanunu (6a30BOI) pyuky
YPOBHSt FPOMKOCTU HYXHO NOCTaBUTb B
cpeaHee nornoxenue, pyyky “WM” (wy-
MonoaaswTerns) BoIBOAAT A0 MOMHOMO
nponaganus WymoB (¢ Hebonbnm 3a-
nacom). B npuHLmMne, oTkpbiBaHwe Wy-
MonoaaBuTenst B 4EKYPHOM pexumMe oT
CUIbHBIX UMIMYMbCHBIX U PaanonoMex He
npuBeaseT K 3axBaTy pagwokaHana, T.X.
nepen 3TuM He cpabaTbiBany pene K2 n
K3. Takum o6pa3oM, nHtepcheic okasbl-
BaeTCs 3aliWLIeH OT HEeCaHKUWOHUPO-
BaHHOrO AOCTYMa CO CTOPOHLI pagnonu-
HUK.

Coepunenue nHTepcpeiica c 6asoBon
pagvocTaHumenh ocyLLecTBRSETCS NATH-
KOHTaKTHbIM pa3tLeMoM OT BbITOBOW ar-
napaTypbl, BKMOYEHHbLIM naparnnernsHo
TaHreHTe (U BMecTo Hee). luknus
(J11-N2) nopkniovaeTcs napannenbHo
JoMallHeMy TernetoHHOMY annapary.

Yesxas, Hanpumep, Ha Aady, BKniova-
eM TyMbriep nuTanus S1 u nuHuio S2.
Mpu 3TOM BKMIOHAIOTCR MHAWKATOPLI
“ChsitTne Tpybkn” (HL2), “NMuuns Bknio-
yeHa” (HLS), “Bbi3os TenedorHoro a6o-
nHeHTa” (HL4). Yepes 10...20 c Bce uH-
BVKaTopbl FaCHYT — HacTynaeT aexyp-
HbIW pexuMm.

Yaauroi cbopxu v go cesiau! 73!



U.ANNEKCAHOPOB,
*UHTEMPANT-GOPMOKC KOPNOPEWLLIH”,
220108, r.MuHck, yn.KasuHua, 105A,
Ten. (017) 278-14-18,

cakc. (017) 278-11-30

E-mail: ifccorp@open.minsk.by

Mukpocxembl BT7106 n BT7107 npea-
cTaBNsAoT co60t BLICOKOKaYECTBeHHblEe
3,5-pa3psaHble aHanoro-undpoeBble
npeobpa3oBatenu ¢ ManbimM 3HEPTonoT-
pebneHneM 1 NPSIMbIM BLIXOAOM Ha WUH-
Avikarop. Bece akTMBHbIE KOMNOHEHTHI,
Heobxoaumele ansa paboTb! npeobpaso-
BaTens, cooepxarcs B KpucTanne
KMONN-mMukpocxembl. B Hee BKIHOYEHD!:
6nok ananoro-unchposoro npeobpaszo-
BaHUA HanpshkeHWe — kop; aelwndpa-
TOP CEMUCErMEHTHBIX UHAUKATOPOB; UH~
TepeiicHas cxemMa, ynpaBnsiowas uH-
avkatopoM (tonbko ans BT7106); wmc-
TOYHUK ONOPHOIO HANPSHKEHUA K TAKTO-
BbIlA reHepartop. BT7106 npeaHa3Have-
Ha ans paboTb! C XMAKOKpUCTannuyec-
KM nHaMkaropoM, a BT7107 — co cee-
ToanoaHbIM. Mukpocxema coveTaer B
cebe BbICOKYID TOMHOCTb U 3KOHOMMY-
HOCTb. Bennunna yxona Hyns He npe-
BbilwaeT 100 MkB ans guanasoHa 2B n
10 mkB gns guanasona 200 mB, Benu-
YuHa BxoaHoro Toka — 10 nA, owunbka
cyeTra — ofHy eguMHULY MNajLLero pas-
psga. BctpoeHHas cucteMa KoppekTu-
POBKU HYNS yCTPaHAET €ro CMELLEHNE
6e3 UCNoNb30BaHWUs BHELLHENR CUCTEMBI
yCTaHOBKU. MUKpOCXeMbl pasMeLLaoTcs
B 40-BbIBOAHBIX KOpnycax Tuna [, ux
yokoneeka npueeneHa Ha puc.1. PyHk-
U1oHanbHoe HasHayeHue BLIBO4OB Npu-
BeaeHo B Tabn.1, npeaenbHble peXvUMbl
akcnnyartauyum (npn Temneparype 25°C)
— B Tabn.2, anekTpuyeCKNe NapamMer-
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Tabn. 1
Homep
BLIBOMA
1 v* TMonoxurenbHbl BEIBOL UCTOUKMKA NUTAKHMUS
2 D1 Boisog ynpasnenus cekumen D nHavkaTopa eawHmy
3 C1 BoiBog ynpasnenms cekunen C yHavKaTopa eguHmy
4 B1 BbiBOA ynpaBneHus cekuuen B nHavkatopa epmHmy
5 A1 BbiBog ynpaBnenusi cekumein A unaukaTopa eguHmL
6 F1 BbiBOA ynpaBneHus cekuwei F uHaukaTopa efuHu
7 G1 Boisog ynpaBnenus cekumeit G uaukatopa eauHiy
8 E1 Boisof ynpasnenma cekyvedn E unavkaTtopa eaunmyg
9 D2 BoiBog ynpasnenus cexuweit D mHankaTopa pecsikos
10 c2 BoiBog ynpaBneHus cekuued C mugukaTopa QecaTkos
11 B2 Beisog ynpasnenus cekuvein B miankartopa pecsikos
12 A2 BoiBof ynpasnenus cekuuein A uHamkaTopa AecaTkos
13 F2 Broisog ynpasneHus cekunei F nHaukaTopa [ecaTkos
14 E2 Boisoa ynpasnenus cexuuedt E niaukaTopa SECSTKOB
15 D3 Boisog ynpasneHus cekuvedn D mHamkartopa coteH
16 B3 Bobisof ynpasnetus cexuynen B uHaukatopa coTeH
17 F3 BriBof ynpasneHms cekuuen F uHavkaTopa cOTeH
18 E3 BoiBog ynpasneHus cekuven E vHoukatopa coteH
19 AB4 Boisog ynpasnenus obeumy nonoBuHamm uHaukatopa 1 Thicaum
20 POL BbiBof ynpaBneHus aHakOM MMHYC MHAMKaTOpa
2 BP O6upii BbiBOL HAnKaTopa XKW (ans BT7106)
GND O6upii nporog, (“3emna”) undposoi yacty (Ans BT7107)
22 G3 Boisog ynpasneHus cekumen G niaukaropa coted
23 A3 BbiBOA ynpaBreHus cekuunen A uHaukaTopa coteH
24 C3 BeiBop ynpaBnenus cekunen C uHavkaTopa coTer
25 G2 BriBog ynpasnenun cekunei G uHaMkatopa QECRTKOB
26 V- OTpuyaTtensHblil BbIBOL, UCTOUHUKA NMTaHUA
27 Vit Boixog uHTerpartopa
26 Veur BbiBOA NOAKMONEHUA MHTErPUPYIOLLEro peancropa
29 Caz BbiBog NOAKMOMEHNA KOHAEHCATOPA aBTOMATUMECKON YCTAHOBKY Hyrs
30 V' AHanoroBbiil BXOL HU3KOrO YpOBHS
31 V' AHanoroBbiA BXo[, BHICOKOrO ypOBHS
32 AC AHanorosas “semns”
33 Cree BbiBOA NOQKMOYEHNA KOHAEHCATOPA ONOPHOrO HaNpPsKeHUA
34 C*rer BbiBOA NOJKMOYEHUA KOHAEGHCATOPA ONOPHOINO HanpsHKeHs
35 Vrer BbiBOA NoOK/MOHEHMS BHELUHETO ONOPHOIO HaNPsXeHUs
36 Vrer Bbi80O4 NOAKMOUEHUA BHELUHEro ONOPHOIO HaNpPsKeHUs
37 TEST KoHTpOnbHbii BBIXOA
38 0SC3 Bbisof nOAKMOYEHHA KOHLAERCATOPa reHepaTopa TaKToOBbIX UMNYNLCOB
39 0sC2 BbiBOf NOJKMOYEHUS pE3NCTOpa reHepaTopa TaKTOBbIX UMNYNLCOB
40 osct O6uas ToHKa CoeMHEHUA PE3UCTOPa M KOHAEHCaTOpa
reHeparopa TakTOBbIX UMIYNLCOB
pb! CxeMbl! (NpK HaNpsHKeHUK Tabn. 2
mutanua 10 B, temneparype - ove-

25°C, yacToTe TaKTOBbIX M-
nynscos 48 'y, ecnut He oro-
BOPEHO MHOE) — B Tabn.3.

Oco6eHHOCTI MUKPOCXEM:

- HyNEBble NoKas3aHUsA KH-
avkartopa nput HyNeBOM BXOA-
HOM HanpshkeHUH;

- npaBunNbHOE onpegene-
HWE NONSPHOCTU BXOQHOTO
curHana npu o4eHb Manom, B

Hanpsoxkenme nurarna

npeanenax TO4MHOCTU N3amepe-

HUI, BXOOHOM cUrHane;

(oY V- po V*), B Vimax 15
BxofiHoe axanorosoe .
Hanpsxetme, B Vix mMax otV goV
OnopHoe BxogHoe i .
HanpsxeHue, B Vorimax orV poV
AMNIVTYAE TaKTOBBIX R
nmnysnscos, B Vamax oT GND o V
Pacceneaemas MOUHOCTb, Naaax 08

Br

Pafouan Temnepatypa

kpucTanna, °C Torr 0...70
Temneparypa xparenus, °C Tste -55...+150



Tabn. 3

Hopna
HanmeHOBaHNE NAPAMETPA, SAVHAUA BIMEDEHUR Obosuavenne m— Pexcnm namepenns
Tun | Maxc |
Vit 7 10 12 -

Hanpsokeume nutaums (BT7106), B

Hanpsxenne 060ux nctounmkoB nuranus (BT7107), B

Tok, noTpebnaemMeid 0T MCTOYHUKA NUTaHNS
(uckmovas Tok cBeToguopoe ana BT7107), mA
BxogHo#i Tok yreuku, nA

Hanpsxenve ynpaBnexnus cermentom AB4 (BT7106), B
Tox ynpaBnexus cermenToMm (xpome AB4, BT7107), mA

Tok ynpaBnenus cermedtom AB4 (BT7107), mA
HanpsxeHue aHanoroBom “3emnu” (N0 OTHOLLR HUIO
K BbIBOAY NONOXMTENBHOTC UCTONHMKA nUTanus), B

YpoBeHb lyMoB (OT nuka g0 nuka), MxB

Mokasanus CHETYMKA NPU HYNEBOM BXOLHOM HANPSKEHUN

OTHOCUTENB HblE NOKA3aHWA CYETYMKAE

finHeHocTb npeobpa3oBanns (MaKCUMasnbHOE OTKNOHBHUE OT
WAEATbHOM NPSMOM NUHUM), YMCHIO eAUHUL MIAAWET0 pa3psaa

Apend nyna, mxB/°C

Oumbka pa3banaHCMpOBKY, UMCHIO eAVHUL, MIAQWero paspsaa
Hemmnelrnocte ko3dnyuenta npeobpasopanus, MxB/B

- Manblil ypoOBEHb BXOAHOIO LWyMa;

- Hebonbluas MowHoCTh (6 MBT), no-
Tpetnaemas MUKpOCXEMOW OT UCTOYHMK-
ka nuTaHus (6e3 yueta aHeprm, pacxo-
ayemoit KK nnu ceetogmonHbiM Han-
KaTopom);

- BbICOKOOMHBI Anddepernuman-
Hbit KMOI-Bxog (BxoaHoe conpoTene-
Hue — nopaaka 1012 Om);

- npsimoit Bbixog Ha XKW-uHaukartop
ans BT7106 1 Ha cBeToaMOAHbI MHAN-
kartop ans BT7107;

- OTCYTCTBME [ONONHUTENBHBIX aK-
TUBHBIX KOMNOHEHTOB;

- BblcOKas NMHENHOCTEL npeobpaso-
BaHMsa (ownbka — meHee eguHULbI
MnagLiero paspsaa);

- Hanuyue BHYTPEHHEro UCTOYHUKA
ONOPHON0 HAaNPSXKEHUS C ManbiM TEM-
nepartypHbIM gpeidom;

- BO3MOXHbI€ NPUMEHEHUS: LLITOBLIE
undpoBLie U3MepUTENbHBIE NPUEOPHI,
LMpOoBbIE MYNETUMETPLI, TEPMOMETPLI,
unameputenu emMkoctu, PH-metpel, do-
TOMETPbLI U T.0.

Mukpocxema BT7106 nutaetcs ot oa-
HOro UCTOYHUKA HanpsbkeHnem 9...10 B,
NONOXMTENBLHBIA NONIOC KOTOPOro NoA-
KNoHaeTcs K BbiBoay 1, OTpUlaTenbHbIA
— K BbiBOAY 26. AnA nuTanus BT7107
HeobxoauMmel ABa UCTOYHMKA no 5 B.
O6Leit Toukolh 060MX UCTOMHUKOB SAB-
nsetcsa BbiBog 21, +5 B nogaerca Ha
BbiBog 1, -5 B — Ha BbiBOg 26. Cxema
eknioueHnn bBUC BT7106 npueeaeHa Ha
puc.2, a BT7107 — Ha pmce.3.

Mukpocxembl pabotaloT cneayoumm
obpa3om (puc.4). Usmepaemoe Hanpsi-
KEeHUe NoAaeTcs Ha UHTErpUpyIOLLMi
koHAaeHcaTtop Cjyt B TedeHne pukcu-
pOBaHHOIO MHTEPBANa BpEMEHMU, onpe-
OENAEMOro TakTOBbIM FEHEpPaTOPOM.
HakonneHHLI KOHAEHCATOPOM 3apsafg

Vo 35 5 6 R
bo - 0,6 10 V=0
Leak 1 10 Vn =0
Vicos 4 5 6 -
keo 5 7 - Hanpsxenue Ha cermente 3 B
keD1 10 15 - HanpsxeHue Ha cermenTe 3 B
25 xOm Mexay 3emnei M noSIoKUTESb HbiM
Vanacom 27 30 33 BbiBOAOM UCTOUYHMKA RUTAHUA
Vn - 15 - fipu Viy = 0 Ha granasoxe 200 mB
-000,0 +000,06  +000,0 flpu Viy = 0 Ha guanasoxe 200 mB
999 999/1000 1000 Vi = Vger = 100 mB
-1 0,2 +1 Ha gwanasone 200 mB unn 2 B
- 0,2 1 VN =0, Topr = 0..70 °C
-1 10,2 +1 V- = V*y = 200 MB
Curr - 50 200 Vem = 11 B, Vi = 0 B, guanason 200 mB
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6yaeT nponopuMoHaneH BXoAHOMY Ha-
NPSKEHUIO NpY YCNOBUU NOCTOAHCTBA
TAKTOBOW YacTOThl U BXOQHOTO TOKa.

Vinr Puc. 4
Yl ==
~
/’ | \\\
7 | N t
\L‘_
INT 0E N
1000 2000 1000

3arem aT0T KOHAEHCaTOp pa3psKaeTcs
0 Hyns ONOpPHBLIM CUrHaANOM ¢ NonsAp-
HOCTbIO, MPOTUBOMNONOXHOW BXOAHOMY.
WHTepBan BpeMeHn, HeobxoauMBIii Ans
pa3psiaa UHTErpUpYHLLLErO KOHAEHCaTo-
pa, M3MEPSETCS CHETYMKOM CHETHBIX M-
nynbCoB, ANs TOro YTo6bl BLIBECTU pe-
synstar Ha agucnneit. OH nponopunoHa-
neH cpefHel BeNnMUUHe BXO4HOIO CUr-
Hana B Te4eHne BpeMeHn MHTerpupoBa-
HUS.
(OkoHu4aHue cnenyert)



B 1abn.1, 2 n 3 aaHb! HOMUHanNbHLIE
3HaYEHNA HaNPsXXEHUI U TOKOB BTOPUY-
HbIX 06MOTOK. B nepBbix aByx Tabnuyax
TpaHctopMaTopbl cobpaHbl B rpynnel

{Oxkonuanme. Hauano 8 N7/03)

MaTOpOB OpOHEBOW KOHCTPYyKuuM
TNMN201...TAMN289 (BbINONHEHbI Ha cep-
AevHukax LT n LLUNMM), gonyckatowmx
BKIIOYEHUE B CETb C HANPSXEHUEM Kak

PAHC®OPMATOPbI MUTAHUA TUNA [ ][]

Ha puc.4 npueeageHa cxema TpaHc-
chopmaTopOB CTEPKHEBON KOHCTPYKLUMM
TNM290...TrNM323 (ebiNosnHeHs! Ha cep-
nevrvkax 1), gonyckatomx BkoveHne

Ta6bn. 3
Tpancop.

P it wocaba mmm w6 [irte | aba i
Trinz-1 200 7.0 45 0.0
mn2z-2 167 100 7.0 100 7.0 - 50 14 07 005 -
mn2-3 181 158 55 110 27,0 . - 3,8 25 14 0,05 - -
mIn2-4 207 550 33 14,0 55 - - 0.14 0.7 56 30 - -
mn2-5 204 140 195 - - - - 50 24 - - - -

OAVHAKOBOW MoLWHOCTK. B 3aronoeke - p B CETb C HaNpsKeHueMm kak 127 B, Tak

rpynnbl faHbl TUN CEPAEHHUKAE, Ha KO- u1c. 2 3 56 78 5 ® 1 220 B. B nepeom cnyuyae Heobxo-

TOpOM cobBpaHbl TpaHcghopMaTopsl
rpynnbl, MowHocTb (N} u Tok (I, B am-
nepax) NepeUqHOM 0GMOTKU: B YUCNU-
Tene — npu NuTaHun ot cetu 127 B,
B 3HamMeHaTene — 220 B. B HekoTO-
pbiX cnyvanx rpaHctopMaTopbl 0Ax-
HaKOBOW MOLLHOCTU pa3sMelleHb! B
pasHbIX rpynnax, T.K. OHW U3roTOB-
neHbl ¢ UCNONB30BaHUEM pa3HbLIX
cepaevHukoB. Bee tpaHcdopmaro-
pbl Tna TrMN2 (tabn.3) uarotoene-
Hbl C UCNONb30BaHKEM cepAeIHUKa
MM 27x40-58, Tok nepBuMdHOIA 06-
MOTKK NpU NUTaHUKU ot cetn 127 B—
2,03 A, npu nutaumm or cetm 220 B
—1,15A.

B vabn.3 npueegeHbl napameTphbl
TOMbKO NEPBOA NMOfIOBUHBI BTOPUYHBIX
obmoToK TpaHcdopmatopor TIM2.
Bropas nonoBuHa MMeeT aHanoruy-
Hble napamMeTpbl. Hanpumep, Tok U Ha-
npsXxeHne 06MOTKM 23-24 aHanoruy-
Hbl COOTBETCTBYIOLLMM NapaMeTpam
obmotkn 11-12 TpaHcgopmartopa
TMNN2-1, 25-26 — 13-14un T.4., anns
Tpancdopmatopa TrM2-5 obmotka
15-16 aHanoruyHa obmotke 11-12, a
17-18 — 13-14

AnNeKTpuIecKe Cxembl TpaHchop-

n 2 8 % & % 7 8 © 2021 22
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AUMO coeAnHUTL BoiBoAdbl 1 1 9, 4 1
6, NP1 STOM MarHUTHbIE NOTOKU NEpP-
BUYHbLIX 0B6MOTOK 06OUX CTEpXHEN
CYyMMUPYIOTCS, NoAaTh HanpskeHue
127 B Ha BbIBOALI 1 U 4. Bo BTOpOM
cny4ae — coeguHUTb BbIBoAbLI 31 9,
a HanpsxeHune 220 B nogatb Ha Bbi-
BOObI 2 U 7.

BapuaHT puc.5 — cxema TpaHc-
¢hopmMaTOpOB CTEPKHEBOMN KOHCTPYK-
Ui, paCCYMTaHHLIX Ha MOAKIMOYEHNe
K CETU HanpsxeHueM Tonbko 220 B.
Mpu aroM Heobxoaymo coeanHNTs
BbIBOAL! 3 M 9, a HanpsixeHue 220 B
noaathb Ha BoIBOABLI 2 N 7.

Tpauncchopmatope TMM2 umeror
CTEPXHEBYIO KOHCTpYKUUI0. Cxema
TMN2-1 npueeaexa Ha puc.6, TMNM2-2
—Hapuc.7, TNN2-3u TMMN2-4 —ua
puc.8, TMNMN2-5 — nva puc.9. NepBuy-
Hble 06MOTKM 3TKx TpaHchopmaTopos
oavHakoBbl Flpu BKAOYEHUN TpaHC-
dopmatopos TIMN2 B ceTb € Hanps-
xeHnem 127 B HeobxoaumMo coenu-
HUTb BLIBOAL! 1 1 10, 5 1 6, nput 3TOM
MarHUTHbIE NOTOKK NEPBUHHBLIX 06MO-
TOok 060UX CTEpXHER CyMMUPYIOTCS,
HanpsbkeHne 127 B noaath Ha BbIBO-
Aabl 115 Mput BKNIOYEHW 3TUX TpaHc-

matopos TMNM u TMMN2 npueeneHb Ha
puc.1...9. BapuaHT puc.1 — cxema
TpaHcthopmaTopor TIM48, TMM67 u
TMMN88, ponyckawoumx BxrYeHne B
CETb C HanpsXXeHWeM kak 127 B, 1aKk n
220 B. B nepBoM cnydae Heobxoaumo
coeanHUTb BhIBOAL! 1 1 6, 4 n 9, nNpu
3TOM NepBU4Hble 06MOTKU 1-4 11 6-9 Cco-
€AVHAIOTCA napanfensHo, rnoaath Ha-
npsxerne 127 B Ha BuiBoabl 1 1 4. Bo
BTOpPOM CIyNae — COeUHUTL BbiBOAbLI 2
u 6, a Hanpsixenve 220 B nopaTs Ha
BbiBOAbLI 1 1 8.

BapuaHT puc.2 — cxema Tpancgop-

127 B, Tak u 220 B. B nepBom cnyvae
HeobXxoaAMMO coeanHUTL BbiBOALI 1 1 6,
4 1 9, Nnpun 3TOM NepBUYHbIe 0BMoTKM 1-4
1 6-9 coeauHsIOTCA NapannensHo, No-
hatb HanpsxeHue 127 B Ha BuiBOAb! 1
u 4. Bo BTOpOM criydae — CoeguHUTL
BbiBOAbLI 3 U 7, a HanpshkeHue 220 B
noAaatb Ha BbIROALI 2 1 9.

BapuaHT puc.3 — cxema 6poHeBbIX
TpaHCchOpMaTOPOB, PACCHUTAHHLIX Ha
noAKnYeHne K CeTH HaNpaXeHnem
ToNbko 220 B. 310 HanpsxeHue noaa-
€TCH Ha BbiBOAbI 2 N 9.

(hOpMaTOPOB B CETb C HAarNMpsi)XXeHUeMm
220 B HeobXx0aMMOo coeanHUTE BLIBOADI
4 1 9, a HanpshxeHue 220 B nopatb Ha
BLIBOALI 2WU 7.

HanpsbkeHus Ha oTBoAgax NEPBULHbBIX
obmoTOK TpaHcdopMaTopos
TAM201...TNN323 Ha 127/220 B co-
CTaBMAKT:

- Mexay BeieogamMm 1 n2,6 u7 —7B;

- Mmexay Bbiogamu 2 n 3,7 1 8 —
100 B;

-Mexay BbiBogamMm 34, 8 9—20B;

- Mexay BuiBoAaMn 4 n 5, 9m 10 —
11 B.
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- Mexay BoiBogaMm 1 n 2, 6 n 7 —
100 B;

- Mexay BbiBogaMm 1 n 3, 6 m 8 — - Mexay Beleogamn 1 n 5, 6 n 10 —
120 B; 134 B.

- Mexay BbieogaMn 1 n 4, 6 n 9 — Ona tpaHchopmaropos TIMMN2 Becex
127 B; moaundukaumin:

- Mexay BbiBogaMmM 1 n2,6 7 —78;

- Mexay ebiBogamn 2 M 3, 7 n 8 —
100 B;

- Mexagy eeisogamm 3n4,8n9—10B;

- Mexay BoiBoAaMn 4 5, 9 n 10 —
10 B.

Mpux nocnepoBaTenbHOM UNK napan-
nenbHOM BKMtOYEeHUMN oBMoTOK cnefyeT
YUMTHIBATL pEKOMEHAAUNN, NPUBEREH-
Hble B [1].
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OMNTOJNEKTPOHHbIE

(OxoHuanue. Hauano B NN2-7/03)

N One AQ AQ AQ Q AQZ20 AQIZ20 AQZ20
TIMK KOMMYTUPYEMOTO NEpEeMEHHOTO HanpsxeHus, B 60 100 200 400 60 100 200
KoMmmMmyTrpyemoe noctofHHoe HanpshkeHne, B 60 100 200 400 60 100 200
TloCTOAHHBIN TOK HArpyaku, A 1,8 0,55 0,3 0,18 3,0 2,0 1,0
Iuk Toka Harpyskm, A 6,0 4.0 2,0 10 9,0 6,0 3,0
MoumrocTs, paccemBaemasn BuIXOQHOMW LeNbio, By 1.1 1.1 1.1 1.1 1,6 1,6 1,6
BbixogHoe CONPOTUBNEHUE BO BKIHOYEHHOM TuNoBoE 0,11 0,23 0,7 2,1 0,11 0,23 0,7
cOCTOAHMM, OM Maxcymym 0,18 0,34 1,1 3,2 0,18 0,34 1,1
BeixogHas €MKOCTb, N® 1400 1400 600 600 1400 1400 600
TOK YTEUKU B 3aKpbITOM COCTOAHUM, MKA 10 10 10 10 10 10 10
IpsAmon Tox ceeToOMORa, MA 50 50 50 50 50 50 50
O6paTtHoe HanpAxeHve ceeToguoga, B 3 3 3 3 3 3 3
FuxoBwIN NpAMON TOK cBETOgMOAAE, A 1 1 1 1 1
MoupocTtb, paccemBaemasn CBET0QVOL0M, MBT 75 75 75 75 75 75 75
To cpaGareiBaHys, MA TUNOBOW 1,0 1,0 1,0 1,0 1,0 1,0 1,0
i Makcumym 3,0 3,0 3,0 30 3,0 30 3,0
Tox oTnycKaHus, MA MuHmMym 0,4 0.4 0,4 0,4 0.4 0,4 0.4
! TunoBown 0,9 0,9 0,9 0,9 0,9 0,9 0,9
HanpsixeHue Ha CBETOAMORE NpU TOKE 5 MA, B TunoBoe 1,16 1,16 1,16 1,16 1,25 1,25 1,25
Makcumym 1,5 15 1,5 15 1,5 1,5 1,5
Bpemn cpabaTeiBas, M Tunosoe 2,46 2,40 1,12 1,65 2,46 2,40 112
i Makcumym 5,0 5,0 5,0 5,0 5,0 5,0 5,0
Bpems oTnycKaHus, MC Tunosoe 0,22 0,21 0,10 0,08 0,22 0,21 0,10
Maxcumym 30 3,0 30 30 3,0 3,0 3,0
IlonHan pacceuBaemas MOUNOCTL, BT 11 11 1.1 11 1,6 16 1,6
Hanpsxexue nsomymm, kB 25 25 25 25 25 25 2,5
EMKOCTS BXOD-BIXOD, D Tunosas 08 0.8 0,8 038 0,8 0,8 0,8
Makcumym 1,5 15 15 1,5 1.5 1,5 1,5
HavaneHoe conpotmBnexue nsonsaumm, FOm 1 1 1 1 1 1 1




Tun pene AQZ204 AQZ102 AQZ105 AQZ107 AQZ104 AQZ404 AQZz02v
MUK KOMMYTDYEMOTO NEPEMEHHOND HanpskeHust, B 400 - - - - 400 17
KommyTupyemoe noCTofHHOe HanpsaxeHvwe, B 400 60 100 200 400 400 22
MoCTOAKHBIA TOK Harpy3ku, A 0,5 4,0 26 13 0,7 0,5 3,0
Muk Toka Harpyasm, A 1.5 9.0 6,0 3,0 15 1.5 9.0
MouHoCTb, paccensaemMan BLIXOGHOMW Lenbto, BT 16 135 1,35 135 1,35 16 16
BbixOogHOE CONPOTUBNEHUB BO BKIKOYEHHOM Tunosoe 2,1 0,05 0,081 0,34 1,06 2.8 0,11
cocTonHuM, Om Makcumym 32 0,09 0,17 0,55 16 4,0 0,18
BbIXoQHAA eMKoCTb, Nd 600 1700 1700 900 900 2000 2200
TOK YTEHKU B 3aKpbITOM COCTOAHUM, MKA 10 10 10 10 10 10 1000
FipsmoiA Tox cBeTogwoga, MA 50 50 50 50 50 50 50
O6paTHoe HanpsXeHws ceetogvoaa, B 3 3 3 3 3 3 3
FivkoBLIA NPpAMON TOK cBeTogWoaa, A 1 1 1
MoOUHOCTb, pacceMBaeman CBETOQUOOOM, MBT 75 75 75 75 75 75 75
Tunoso# 1.0 1,0 1,0 10 1.0 1.0 1,0
Tok cpabatbiBarust, MA
Makcumym 3,0 3.0 3,0 3,0 30 30 3,0
Tox oTnyckaHmst, MA Mutimym 04 0.4 0.4 04 04 04 04
TunoBoOH 0,9 0.9 0,9 0,9 0,9 0,9 0,9
HanpsweHve Ha cBeTogMone npy Toke 5 MA, B Tunosoe 1,25 1,25 1.25 1,25 1.25 1,25 125
AVOR : Maxcymym 1.5 15 15 15 15 15 15
Tunosoe 1,65 1,66 1,89 0,83 1,01 3,9 2,46
Bpema cpabarbiBakua, Mc
Makcumym 5,0 5,0 50 5,0 5,0 7.5 5,0
Tunosoe 0,08 0,15 0,19 0,10 0,08 0,8 0,22
Bpewmst otnyckaHua, Mc
Makxcumym 30 30 30 30 30 30 30
Momxas pacceuBaemas MOUHOCTb, BT 1,6 1,35 135 135 1,38 1.6 16
Hanpskenme usorsiumu, kKB 25 25 25 25 25 25 25
Tunosan 08 08 08 08 08 0.8 08
Emxocts Bxog-8bixog, Nd
Makcumym 1.5 1,5 1.5 15 1.5 1.5 15
HauanbHoe conpoTtuenetmne uzorsium, FTOm 1 1 1 1 1 1 1
Tun pene AQZ205V AQZ20TvV AQZ204V AQZz82 AQZ264
MWK KOMMYTUPYEMOTO NEPEMEHHOIo HanpsIXeHus, B 30 60* 140 60 400
KommyTrvpyemoe nocrosHHoe Hanpsixexue, B 38 85 180 60 400
MOCTOAHHBLIA TOK Harpysky, A 2,0 1.0 05 6,0 1,0
Muk TOKa Harpy3ky, A 6,0 3,0 1.5 10,0 3,0
MouHoCTh, pacceMBaemMan BbixoaHoOM yenso, Bt 1.6 1,6 1.6 30 30
BbixogHO€ CONPOTUBNEHUB BO BKNMIOYEHHOM Tunosoe 0,23 07 2,1 0,036 1.0
COCTOAHUM, OM Makcumym 0,34 1,1 3,2 0,05 14
BbixooHaA €MKOCTb, NO 2200 800 700 1400 600
TOK yTeUKU B 3aKpbiTOM COCTOAHMM, MKA 1000 1000 1000 10 10
MpAmoin Tok ceetogrona, MA 50 50 50 50 50
O6patHoe HanpAxeHue ceetogmona, B 3 3 3 3 3
MukoBbIN NpAMONK TOK cBETOgUWOAa, A 1 1 1 1
MoumpoCTb, pacceMBaeman cBeToguoaom, MBT 75 75 75 75 75
TunoBoN 1,0 1,0 10 1,0 1.0
Tok cpabarbiBanuA, MA
Maxcumym 3,0 3,0 30 3,0 30
Tok oTflyckanma, MA Murmaym 04 04 04 04 04
TUNOBOM 0,9 0,9 0,9 09 0,9
Tunosoe 1,25 1,25 1,25 1,25 1,25
Hanpsaxenwe Ha ceetoguoge npu toke 5 MA, B
Maxcumym 1.5 1.5 1.5 1.5 1.5
Tunosoe 2,40 1,12 1,65 50 4.0
Bpema cpabarbiBanva, mc
Maxcumym 50 5,0 50 10,0 10,0
Tunosoe 0,21 0,10 0,08 0,32 0,14
Bpems ornyckanua, mc
Maxcumym 3,0 3.0 30 3,0 30
MonHana paccenBaeman MOWHOCTL, BT 1.6 1.6 1,6 3,0 3,0
Hanpsixenve nsomyum, kB 25 25 25 15 1.5
Tunosasa 08 0.8 08 20 20
EMKDCTE BXOA-BbIXOg, N®
Makxcumym 1.5 1.5 15 4,0 4,0
HavanbHoe conpotusnenve naomym, FOm 1 1 1 1 1

I'Ipumeanue: 3BE3004KOA NOMEYEHBI AeAcTayoUMe 3HAYEHNA HANPRKEHNA




NOCTOAHHLIE UHOYKTUBHOCTU
CEPVWN ECZ2

ManorabapuTHble NOCTOSIHHBIE UH-  Taén. 4
AyTUBHOCTH Copu EC24 npepcra-

naT co60it MUHNATIOPHYIO KaTYLUKy © YepHb it 0 1 £20%
heppUTOBLIM CEPAEYHUKOM, pasme- KopuHesein 1 10 -
LWEHHYIO B W3OMMPYIOLLEM KOPMYyCE C OKP"’C“"'“M § 110‘:)% -
OByMs BblBOfamu. [lnanasoH HOMU- ;j:ﬁ?:" 2 i
HanbHbIX 3HAYEHWIH UHAYKTUBHOCTN — Senenuii 5
0,1...1000 mklH, ToyHOCTL — 5%, [ ony6oi 6 - -
10%, 20%, TeMnepaTypHbI AnanasoH duroreToBLIi 7 - -
— ot -20°C pno +100°C. OcHOBHbIE Cepuiii 8 - -
reoMeTpuyeckme pasmepbl UHOYKTUB- Benbiit 9 - -
HOCTEl} NpUBEAEHB! Ha pucyrke. Ho- Soroto - 0.1 5%
MUHaN WHAYKTUBHOCTM 1 €€ TouHOCTL ~ 1a6n. 2 Cepebpanein . o0 0%
0603HayalTCa YBETHLIMU NONOCKaMU
(cMm. pucyHok). Monockn 1 n 2 onpe-
AenAtoT ABE UNDPLI HOMUHANa (B cooy gigw 010 £20 30 252 0,085 700
MUKPOTEHPU), MEX/Y KOTOPbIMIt CTO- EC24 - R12M 0,12 +20 30 25,2 0.085 700
UT gecsaTuMHasn 3ansitas, nonocka 3 EC24 — R15M 0,15 120 30 25,2 0,095 700
EC24 - R18M 0,18 +20 30 252 0,12 700
EC24 — R22M 0,22 420 40 25,2 0,15 700
EC24 — R2TM 027 +20 40 252 0,15 700
EC24 - R33M 0.33 £20 40 252 0.15 700
EC24 — R39M 0,39 +20 40 252 017 700
EC24 — R4TM 047 420 40 252 017 700
EC24 - R56M 0.56 +20 40 252 0.17 700
EC24 — R68M 0,68 +20 40 252 0,18 700
EC24 — R82M 0,82 +20 40 252 0,18 700
EC24 — 1R0K 1,00 +10 40 252 0,18 700
EC24 - 1R2K 1,20 +10 40 7.96 0.18 700
EC24 — 1R5K 150 +10 40 7,96 0.20 700
EC24 — 1R8K 1,80 +10 40 7,96 023 655
EC24 - 2R2K 2,20 +10 40 7.96 025 630
EC24 - 2R7K 2,70 +10 40 7,96 0,28 595
EC24-3R3K 330 +10 40 7.96 0,30 575
EC24 - 3R9K 3,90 +10 40 7.96 0,32 555
EC24 — 4R7TK 470 +10 40 7,96 0,35 530
EC24 - 5R6K 5.60 +10 40 7,96 0.40 500
EC24 — 6R8K 6.60 +10 40 7.96 045 470
EC24 - 8R2K 8,20 +10 40 7,96 056 425
EC24 — 100K 10 +10 40 7.96 0.72 370
EC24 — 120K 12 +10 40 252 0,80 350
EC24 - 150K 15 +10 40 2,52 0.88 335
EC24 — 180K 18 +10 40 2,52 1,00 315
EC24 — 220K 22 +10 40 2,52 120 285
EC24 - 270K 27 +10 40 2,52 1,35 270
. EC24 — 330K 33 +10 40 2,52 1,50 255
— [ECATUYHBIA MHOXUTENL, NONOC- EG24 - 390K 39 £10 0 252 170 240
kKa 4 — TOYHOCTb. Ha3HaueHue ype- EC24 — 470K 47 +10 50 2,52 230 205
TOB NoNOCOK npuBeneHo B Taén.1. EC24 — 560K 56 £10 50 252 2,60 195
TaK, HanpuMep, UHAYKTUBHOCTb, Ha EC24 — 660K 68 +10 50 2,52 2,20 185
EC24 — 820K 82 +10 50 2,5 3,20 175
KOTOpPY HaHeCeHbl KpacHas, xen EC24 - 101K 100 +10 50 2,52 350 165
Tas, KopuiHeBas u HepHasi Nonocku, EC24 - 121K 120 £10 60 0,796 3,80 160
nmeet HOMUHaN 2,4 - 10 = 24 mklH © EC24 — 151K 150 +10 60 0,796 4,40 150
TouHOCTE 20%. [MonHBIR CcNNCOK BCEX EC24 - 181K 180 +10 60 0,796 5,00 140
- EC24 — 221K 220 +10 60 0.796 5,70 130
MBHOCT - '
TUNOHOMIUHANOB UHAYKTUBHOCTEN cE EC24 - 271K 270 +10 60 0.796 7.50 120
puu EC24 v ux napameTpbl Npueene- EC24 - 331K 330 +10 60 0,796 9,50 100
Hbl B Tabn.2. EC24 - 391K 390 +10 60 0,796 10,50 95
EC24 — 471K 470 +10 60 0.796 11,60 90
Mamepuan nodzomoesneH no EC24 - 561K 560 +10 60 0,796 13,00 85
5 “YUTT uHdvem- EC24 - 661K 680 +10 60 0,796 18,00 75
aHHBIM Kamajioza UHOYyC: EC24 - 821K 820 +10 60 0,796 23,70 65

pusi” 3a 2002 2. EC24 — 102K 1000 +10 50 0,796 30,00 60



Kynn, NPOAAM, OBMEHSAID

[Ana nybnuxkayuu 6Gec-
nnamubix o6bAGNEHUU He-
KOMMep4ecKko20 Xapak- .
mepa o rnoKynKke u npooa-
Jxe paduodemaned, 6bimo-
eou u paduosmobumensc-
Koud annapamypbi, Uux
MeKCm MOXHO NPUCHINams
8 nucbme no adpecam:
119454, 2.Mockea, a/a 37 wnu 220095,
2.MuHck-95, a/a 199, nepepasatb No Tene-
oy 8 Murcke (017) 249-41-47 vinu Yepe3
E-mail: ri@radiopage.by

rm@radio-mir.com
WWW: http:/iradio-mir.com

ol

3akaxy QSL-kapTouKu.

Kynnio: paguontobutenscKyio kapty Mupa; nHan-
katopsi HDSP-3906, MAN-8910; uameputens LC;
aKTuBHLie NpoBHukKn k C1-75; konbua K12x5x5,5
®1500HH, K12x4,5x5,5 ©1500HH, K12 ®1000HM;
nanens Y436, rC236.

Mory nipeanoxute ana obmexa: KM303...KM905,
KT610...KT930, 3Mdu — 10 wr., kBapy 35 ¢f122-410
— 6 wr, K176 ME4 1 T.N.

397570, BopoHexckas 06n., p-u Bopobreska,

yn.60 net OxTabps, 48/1, KpacHaHckui A.B,

Kynnio paguocTaHumio C ganbHOCTBIO CBSI3U He
MeHee 5 KM.

211326, Burebckas obn., Burebckui p-H,

a.CoxonbHukk, 11, Koxtoe B.

YueHuya 7-ro knacca ¢ 6narogapHocTbio fipumer
8 fap noboi 6/y koMNbIOTEp.

446110, Camapckas o6n., r4anaeBck,

yn.Bonogapckoro, A — 85, lllasapuHa H.

Wwy nporpammHoe oBecneyenne k “CuHtesaTopy
4aCTOTHI ANA pagMOCTaHUMN AKanasoHa 144...146 MIny”
(kypHan “Paguontobutent”, N4/95, C.41) Ha nobom
Hocutene (m/c KPS73P®5, daitn Npowmekw, Texcr ¢
KOMMEHTapUAMK U Aip.), TpebyeTcs KOHCYNbLTauns No
M3MEHEHUIC YCTAHOBOUHBIX [aHHbIX NPOrpamMme! U NO
ycTpaHeHUIo OwmnboK B cxeme,

644031, r.Omcx, a/s 55653,

C.A.finatnywiv, UASMCS.

Ten. (381-2) 34-86-84.

fMpopaw ans TpaHcusepa UW3DI: KNE, BepHb-
ep, KkBapubl ¢ nanenskamu 8; 10; 13,5; 15; 16,5; 22;
22,5; 23; 23,5 Ml'y; ocb Ans ranetHsix nepekntoua-
Tenei 350 mm; KME 1 BepHbep “Ypan-84”, naHenbkn
FY-50 tuna “crakad” — 8 wr.; YKB-Cranumio ¢ cuHTe-
3aTopom 144...146 My, 10 Br, ceTeroit BapwaHT, pe-
nuTepHbie kanans!; B3-38 (HoBwil); KTO70A; KT971A;
KT983A, b, B; KP1015M1M2.

303200, Poccus, Opniosckast 6., N.Kpomui,

yn.30 ner No6enst, 4, Buktop, UASENB.

Haunnaowmi paguonioburens Kynut TpaHcusep
nnn SSB-pagnocTaHuUMIo (MOXHO CaMOLETbHYIO), e~
narenbHO C AOKYMEeHTaLMen.

198324, r.C.-MeTepbypr-324, ®BY NBO “E”,

BepHosckuid A.N.

Mueanng 2 rp. nipocut npucnars NMoboie pagvo-
perann, Npubopbl, CXeMbI, CNPaBOUHNKA.

423060, TatapcraH, p.n.Axcybaeso,

yn.60 net OxTabps, 8, MsicHukos ALA.

fipopato koMnbioTep 486 NO 4ACTSIM: MaTE@pPUHC-
xaa nnarta, npoyeccop Intel 486SX25, namaTts SIMM
8x1 M6 30pin, mynbtukapta HDD/LPT/2xCOM, Bu-
neoxkapta SVGA 512 K6. Buitunio NouToi.

354024, r.Coun, yn.Pyueir ge Cumona, 119,

Mapees M.B.

My cxemy TV 3YCUT 61-21 (“Onextpon LI275")
n TV CTR-204SEMK MK |i (“Elekta”).

157000, Koctpomckas obn., r.byn,

nep.3apeunuii, 3, AuMuTpor M.

fipegnarao QOBOEHHLIA HEMELKUH NPUeMHINK
&.“Telefunken”, “Tom.E.B” — paHueBbiii NpUeMHUK
Bepra. B pabouem coctosHm. MoapobHo onucan B
“Paguo-finzaitd”, N17 nnn na QRZ.RU. Mensito Ha
YKB- nnu kKOMNLIOTEPHYIO anNaparypy.

346092, PoctoBekas obn., TapacoBsckuit p-H,

cr.MuTakuHcKas, nep.Cepnosa, 4,

Oneinnkos B.A., RAGLBN,

Kynnio: KMNE or BO®-Curma; TMR-02; sBcegnana-
30HHBIN TPaHcUBep; SSB-cbopmuposaTens Ha 215 kly;
TPaHCMBEPHYIO npUcTasky k P-250M; pene P3C-49,
12B — 30 wt.

462010, Openbyprcxas o6n., n.Tionbrax,

yn.Kupoea, 3 — 19, A.b.Esrpacdos, UAISPJ.

Ten. (35332) 2-22-51.

Kynnio: namnel FY70B unu ux aHanorm REQ25XA,
FY108B; wynet k ocyunnorpacdy C1-64, unn anano-
ruHbIe, NN Kabenb K0aKCUanbHbLIA C BOTHOBLIM CO-
npoTusneHnem 200 OM ans peMoHTa LWyNOB.

462241, Openbyprexas obn., r.KyBangpix,

yn.Muaypuna, 2A — 66, B.J1.Txkau, RW9SJ.

Kynnio tpaHcusep B.B.fiposgoea, RA3AO, co-
6paHHbIf No aBTOpcKon paspaborke.

347800, Poctosckast H/g obn., r.Kamenck,

yn.Bopowwunosa, 91, A.A.KocoHoros, RAGLID.

Ten. 5-86-02.

fipogam 4 p/cT. “NMex-B™ Ha 43 My, 1 p/cT. “fNen-B”
Ha 56 My u 1 p/cT. “TpannT” Ha 43 My,

618425, Poccus, r.Bepeanukn, a/s 1301,

Kanpwnos A.f.

fipogaso:

- HoBble paguonamnsl FY-81, -50, -34B n gp ;

- Nanenbku kepamuueckue MNK-7, 9, noa p/n My-81,
-50, -29, +13 (TK-71);

- OM®500-3B, xBapuw 503,7 'y v gp. p/pgeranu;

- xypHans! “Pagmo” 70...92 r., Boinycxu “BPN” (MHo-
r0), NUTepaTypy NO PAANOTEXHUKE, KHUM NO PEMOHTY
TENEBU3OPOB, CNPABOMHUKN NO AHTEHHAM 1 Op.JuTe-
patypy;

- XypHanu! “MogenmncT-koHeTpykTop” 1 “3a pynem”
70...80-x rr.,, “MpuycapebHoe xo3sicTeo” 80-x rr.

BbICLINAK HANOKEHHLIM NNATEXOM Xy[OKECTBeH-
Hole OTKpbITKN Ans QSL-xaprouex no 20 kon./wT.

Kyninio unu oGmMeHA0 CXemy 1 ONMCaHne TpaHcu-
Bepa “O¢dup-M". Mpunoxure onna4eHHLIn KOHBEPT C
06paTHHbIM appecoMm.

462631, OpeHbyprckas obn., r.ran, a/s 41,

Kntownnkos C.M.

fMipoaam MO ana “ZX-Spectrum” (Sinclair) Ha guc-
xetax 5,25" B dopmarte TR-DOS.

WMty komnunsitop Beitcuka sepcun MC2b.v4. Mpu-
NOXUTEL KOHBEPT C 06paTHLIM agpecoM.

632383, Hosocubupckast obn.,

r.Kyibuiwes, 1 — 20 — 45, TpeTbsikos AA.

Buiwnio GecnnatHo: crapsie paguoaerany, nevar-
Hble NNaThl, MEXaHUYeCKUe N3nennus U Ap. HeruKBu-
[kl OT CTapo paguoannapartypbl (HoBbie u 6/y).

fMpopalo: crapuie xypHanoi: “Paguo” 3a 1950-e,
60...80-e rr. (He NonHble KoMNNeKTL); “Paguonobun-
Tenb” 3a 1992 r. (He BCe HOMepa); Bbinycku “BPI" 15,
101 1 103, a TaKke xypHanb “MogenucT-KOHCTPyK-
TOp” 1 “TexHuka Monoaexu” (nognucku 3a 2-3 roga);
ocTaTku XypHanoB “lOHbil TEXHUK”; paguoTexHnudec-
KyI0 TUTepatypy, AOKyMeHTaumio Ha TeneobopynoBa-
HWe, NAacNopTa N CXeMsl Ha CTapylo TeXHUKY (pagno-
Nbl, TENEBU30PbI),

Kynnio nnm nNoMeHR0 Ha BoillenpennoXeHHoe
yuebHuku: “TOJ” 1.A . BeccoHoBa; “OnekTpoHnka” My~
ceBbix; “KoMnnexTHuie INeKTponpPUBOLLI CTAHKOB C
YMYy” (TopbKkOBCKOE M3RaTeNbCTBO, aBTOPLI HEU3BEeC-
THB) K Ap. KHUMA NO TEMATUKE CTAHKOCTPOEHUS.

Fpuiwnure NO4TOBLIA NEpeBo” UK KOHBEPT C 06-
parHLIM anpecom.

455038, Poccust, YensbuHckas obn.,

r.MarauToropck-38, a/a 105, degopos E.B,

fMponam Tpancusep UW3DI-1.
28006, Yekpauna, rAnexcangpus-6, yn. Mupa, 40/12.
E-mail: 53561789@sms.umc.com.ua

Wy cxeMbi, ONUCaHUA CUrHanoB IBM-COBMeCTUMbIX
MK, ISA, PCI, AGP, Keyboard, Mouse-uHtepdeiicu n
[P, BOKYMEHTbI NO NPOEKTUPOBaHUIO YCTPOHCTB Noa MK.

E-mail: tonder@trktvs.ru

Mpopnam pesepbeparop undposoin gns CB-paamno-
cTanuun TMna S Mini — nogroveHne TpaH3UTOM Ye-
pe3 pa3bem TaHreHTbI (Cl‘-5) nUTaHue OT paguoCTaH-
MU UK BHewHee — 6., B.

222120, Benapych, I. Bopucos,

yn.CepeSpeHHMxosa, 32/141.

E-mail: hotbird2001@tut.by

fipogam CKanUPYIOLLMA NOPTATUBHLIA PaOUONPU-
eMHUK (BCce BUObl MOgynsaumnm). Hactoswas Haxopka
ANS TeX, KTO 3HAeT, KaK Pa3syMHO ero Ucnonb3oBarh.
Annapat HOBLIA, NPAKTU4ECKU HE NCNONb30BAIICH.
E-maii: info@cybersenao.ru

fipoAalo 3 MHOroKaHabHLIX PafNOCTAHYWKA gWa-
nasoHa 27MTu, ceTeBon GnoK NUTaHns K HUM, PTT.
Cawnxapos M.8.

Ten: (3537) 44-30-84.

fipogato Nepepenanuyc paguocTaHuuie P-143.
Ten.8-02334-2-62-58.
E- mail: ew8ff@mait.ru

fMpopato BaxyymHble BY-3amuixaTenn B1B, namnu
ry-746, -70B, -50, -46, -19, -18, -17; TU-7BT, TK-71,
633C; mHoro CD ¢ paguomobutenbckMMmn nporpaM-
MamMu n nHdopMaume, KHurm 1 paguonobutenbckue
XypHanst Ha CD. Banepwi.

428023, r.Yebokcapti, a/st 103,

Ten. (8352) 31-34-42.

E-mail: radyw@cbx.ru

fipoaam noronepuoanyeckylo aHTeHHy (6 aneMex-
708, 14...30 ML) unn obmensio Ha 6/y MMNOPTHBIA
KB-tpaHcuBep. Bnagumup, RA4YO.

428017, Yysawckas Pecnybnuka, r. Yebokcaph!,

yn.M.Nasnosa, 24 — 213.

Ten. (8352) 45-35-57.

Kynno aBromaTuueckuil TioHep Tuna AT-150,
AT-160 unu AH-3 ans ypancueepos Icom-707, nubo
NOMeHsAIC CBOA aBToMaTuueckuin TioHep Kenwood
AT-50 Ha TioHep anst ilcom. B.UnbuH, RA9SZ,

E-mail: ok@mail.orb.ru

Kynnio namnsi, MarHeTpoHbl, TMpaTpoHsl, JIBB n
ap. JBM, HoBble, NyCTb U CTapbLiX rOQOB BuiNycKa:
MTX90, NY6AA, MT307M, MM368, K50, K114, Y736,
Y706, YB67. O.AnexcaHgpoBud.

E-mail: gmi@bigmir/net

Ten. B Kuese (044) 422-45-82.

WMy cxeMy n onucasne YM-paguonepenaTymka Ha
40 xananos, fluma.

E-mail: dabazan@fm.com.ua

wnu tanatos7@yndex.ru.

Konnektve paaguonioturtenei npuoGperer 3a yme-
peHHyI0 NNaTy unu npumer 8 gap pasnuuxoe o6opy-
[[0BaHWe ONA CO3RaHUA KONNEKTUBHOM PaauOCTaHLK
er.bpecre. O.llernos.

E-mail: brestmedia@mail333.com

Ten. (375 296) 478377.

Mpeanarato ans paguonioburenen:

- KOHCTPYKTOP, Ha 6a3e KOTOPOro MOXHO cobparth 6
YCTPOWCTB. MUHUATIODHbIA PagNOMUKPOGOH, aBTOMO-
6uUnbHLIA paanocTopox, npoctylo YKB-paguocTax-
U, paguomask ans rpubHuka, metannouckarens,
YKB-KkoHBepTep;

- XWOKOCTL COBCTBEHHOrO NPOM3BOACTBA ANS Nait-
KU LUBETHLIX U YePHbIX MeTaNNoB (KpOME anioMUHUSR),

225860, bpectckas o6n., r.Ko6pun,

yn. NpaHnuHas, 62, H.MapTbiHiok.

E-mail: n_mar@tut.by

Ten. (01642)22-4-88.

Kynnito cuM-xapTy € TapudHbiM nnaHom METAOOH
HOH-CTOM 500 (Mockea).
E-mail: nonstop500@seznam.cz

Kynio muxpocxemsl: K265YB6 — 4 w., K228YB2
— 2 wr., unn obmensio Ha IME 215-0,3C; -1,2C; -3C;
-6C.

396902, Bopouexckas o6n., .Cemunyxm, yn.Hex-
pacoBa, 11 — 49, AnexcaHgp.

E-mail: ua3og@mail.ru.

Ten. (07372)2-08-77.

Kynnio no xopobke: CM3-19, CM3-38a — 3,3 kOm;
33 kOm; MNT-0,125 — 680 OM, 10 kOM, 22 kOMm,
33 kOm, 47 xOm, 100 kOm; K50-35 unm uMNopTHbie
— 10...22 mx Ha 25...40 B.

E-mail: sng@icsw.moris.ru

Kynnio MUKpOCXeMbl CUHTE3aTOPOB 4acroThi;
MC12202, Kb101500N14.

456785, Yensbunckas obn., r. O3epck,

yn.laigapa, 23 — 31, ConomatuH 6.C.

E-mail: boris26@pisem.net

flpumMy B8 Aap KOMNLIGTEP, HOYTOYK Wi KOMNNex-
TYIOLLME W HEQOPOrO KyNIHo,

210008, Benapyce, r.Butebex, yn. 11-a Coymanue-
Tryeckast, 8 — 1 — 52, A.Curos.

Ten.33-77-87.

Kynnio Cxembi pAAWOCTAHLMA PAZNNHHBIX MOENeR
(BanbHOCTL CBA3N — He MeHee 50 KuNoMeTpoR), Nnpu-
My 8 Aap HoyTOyK Mmoot Mopenn.

153013, rMBaHOBO, yn.KyKOHKOBbLIX, 150 — 116.

E-mail: vite@dsn.ru.



Kynno, NPOOAM, OBEMEHAIO

Mpoaao Heapporo Nnamnoeblit bcunnnorpad C1-8,
CGA-MDHUTDp “OnexTpoHuKa”.
Ten. B Mudcke 270-75-79.

Mpeanaraio meTannockatens No cxeme Gpuxaa ¢
coBCTBEHHLIMY 4DpaBDTKAMK, ND3BDNAOLUMU DBHA-
pPYXnTb NNacTuHy 40x40 cm Ha rny6uxe 1,5 M.

225306, Benapych, Bpectckan 06n., .KoB6puu,

yn. MpaHuunan, 62. MapTeiHiok H.A.

E-mail: n_mar@tut.by

Npoaam paguoctavuum P-105 u P-123m (BO3M-
MYI0).
Ten.8(256)2 05 63, Ceprei.

Npoaam tpaucueep "Mpe3ngedT JIuukonbu”
(26...30 MMy, USB, LSB, CW, AM, FM) c asTomo-
61nbHDI M 6a30BDM aHTEHHAMU U PUpMEHHBIM B

E-mail: alex@vinf.ru

Ten: 8-842-356-31-67.

Npoaato ocunnnorpadbl H3015, C1-55 6e3 vex.
ADKYMEHTauuu.
E-mail: skarp@mail.esoo.ru

WMuly ADKYMEHTauuIo Ha HDCUMYIO PaauDCTaHLMIO
“Tpaucnopt-H' FOCT-12252-77.
E-mail: bigboss@tuit. 1colony.com

Npoaato xypHans! “Pagup” (HENoHbIE KOMNIIEKTbI)
3a 1952, 1954, 1958, 1960...1970, 1972...1997 rr;
XypHans! “MpaenncT-koHeTpykTop” 1 “TexHnka Mono-
AexXu”; paguDTEXHUYECKYIO NUTEepaTypy.

Noapo6Hyto MHDPMALINIO BbILLNIO B KDHBEPTE C D6-
paTHbIM aapecoMm.

455048, YennbBuuckan obn., .MarunToropck-48,

a/n 53, EBrenun.

Nty aokymeHTaumio (MHCTPYKUMN) HA MATPUYHbIE
npuHTEpbl “EPSON” Mogenu FX-1050 n LX-100. Kyn-
nio, DBMEHSLO Ha TEXHUUECKYIO NTUTEPATYDY, CXEMbI, de-
Tanu.

141065, Mockoeckan p6n., r.Kopones, bonweso-5,

a/s 1, bpyckun B.A.

E-mail: bruskin@inbox.ru

O6mensito Ha KS61UE11, UPY, KN303, KT606,
KT904, deppuroebie kponbya B KOAUuECTBE MD
20...30 wT. unn geweso npoAAM: KDHAEHCATDPLI, M/C,
TPaH3NCTOPbI, AMDABL, NeYaTHbie nnaTkl, pene u 4p.
(6onee 200 HaumeHDBaHUI, NEpeseHb BbILWNIO); TpY6-
k1 8J1029U u 3N101U (¢ naHensKaMu U MarHUTHbIMU
IKpaHamu).

423250, TavapcraH, r.fleduHoropek, afa 25,

tiapanos ®.I"

Hy»XHa KDakcanbHas Harpyaka ¢ BDIHDBbLIM CORPO-
Tuenenmem 50 Om 1 4DNYCTUMDIA MDLLHDCTBIO pacce-
mBanusa 100 BT,

Ten. 016-55-225-45 ¢ 8.00 ap 17.00.

Npeanaraio npuHUMMManbHbie cxembl paguorio-
6UTeNbCKUX YCTPDUCTB UMM uX KOMuM, CRPaBDUHbIE
AaHHble LdPDBLIX M aHANDroBbIX MUKPDCXEM U Ap. B
DBMEH Ha YNCTbIE KDHBEPTHL. OAHA CXEMa — OfMH KDH-
BEPT.

YKaxuTe, 470 BaC UHTEpEecyer, 1 BbilUNUTE KDHBEPT
¢ o6paTHbIM agpecom.

455038, Poccun, YennBuuckan obn.,

r.MaruuToropck-38, a/a 105, Anekcei.

Mpogam unu obMensito xypHans “Pagup” 3a
1952 1.

Kynnio moayns DSP « IC-718, UT-108.

Ny nudopmaumio, Kak CHU3UTL ypoOBEHb NDMEX
TV B ananaspde 144...1468 Mlu (B DKpyre MHDID
nonbckUx TV-aHTeHH).

623271, Ceepgnoeckan o6n., r.herrapck,

yn.[exabpucros, 17, K0.M.Ceatoropos, RA9CCU.

Kynnio npoueccop Z80 SIO unu ero avanor U856,
452403, BawkoprocTaH, r.JlaBnekaHoBD,
yn.50 net Bawkupuwm, 86, lpoagos C.

Npoaato:

- pagvonamnbl HoBbiE, B ynakoske, K352, EF860,
P35, STR150/30;

- nepegaroLuve Tpyoku-suavkoHs S11441, NlN421-1,
IIN422-1, BCe HoBDE,

- paauonamnsi TENeBU3NDHHLIE HoBblE U B/y (xDpD-
was 3aMMccun),

- NaMnbl 3BykoBbIE 6H2, 603 M 6H24 (B4) — HoBbIE;

- XypHans! “Pagup”, “MoaenncT-koHcTpykTop”, “Tex-
Huka monoaexu”, “lOHbii TeXHUK", BbINycky BPIT;

- paAMDTEXHUUECKYIO NUTepaTypy, y4ebHuuku, cnpa-

BOMHUKM 80-x roaos U kuurn 1950...60 rogos ([oca-
Hepronaaar), A0KYMeHTaUMIo (TEXHUHECKNE DRUCAHNA,
cxembl) Ha N1Y7, teneyctanosky [1TY-54, Tenekamepy
KTN-39 u ap.

Kynnio unu nomeHsiio Ha npegnoxedHoe: yueb-
Hukn TOD N1.A.Beccoxoea u ap.

Briwunto 6ecnnarHp KOMMK cTaTei U3 XypHarnos pa-
AVDNoBUTENBCKDI TEMATUKK (DCTATKK).

[ns pTBeTa — KOHBEPT C DOPATHLIM aAPECDM.

455000, Poccusn, YennBuuckan obn.,

r.MaruuToropcek, Noutamr, a/s 247, Esrenun.

Ny cxemy npourpbiBatens KDMRakT-gUCKDB
TELEFUNKEN HS 810 CD.

Kynnio KT930A, KT931A, KT957A, KT971A n ava-
noruyHbie.

213500, Morunesckan obn., r.Kpuues,

yn.BoksaneHas, 3 — 50, Kyxapes A.B.

NMpogam:
- LC-u3smeputenL-aBToMar (MHQYKTUBHDCTb —
5 MkMH...50 TH, emkpcTb — 5 nd...2500 mkd, raba-

pUTbl — 160x60x35 MM, NUTaHue — “KpoHa” Ha 9 B);
- XypHansi “Paguo” u "Paguontobutens”, Texuuuyec-
Kyto nutepatypy 1 CD-ROM ans paavoniobuteneii n
npodeccupHanos.
620138, r.ExaTepuubypr, yn.C.Ecenuna, 4 — 71,
AnexcaHap.

Kynnio ocumnnorpad C1-65A, HoBbI Unu 61y, xe-
naTenbHD HB NDGLIBABWKWA B PEMDHTE U B XDPOLIEM
COCTDAHUK. BD3MDXHLI UM APYTUE BapuanThl MDgenen,
HD DBn3aTentHo He Mexee yem Ha 30...35 Mly, Ha-
npumep, C1-151, C1-166.

403993, Bonrorpagckas 06n., HoBoaHHMHCKUI p-H,

n.TpocTauckui, ABpocumos A.U.

MNpopato xypHans “Paguo” 3a 1983...1992 rr.; pa-
AvontobuTenbekne nporpaMmsl Ha CD; cxemst paguo-
CTaHUMIA U UX cepBUC-MaHyansl, log’s, map’s, cnyT-
HUKY, GHTEHHBI U UX PACHETHI U T.4.

Kyninio Hedoporo xopowmit CW-maHunynatop.

428023, Poccun, r.4ebokeapet, a/n 103,

B.Metpoe, RAAYW.
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YBAXAEMbIE YUTATENW! N

Todnucambcs Ha Hawu XypHanbt (uHdekcol. 48996 —“Paduomup”, 48924 — “Paduomup. KB u YKB”,
48925 — “Paduomup. Baw komnbiomep”) so Il nonyzoduu 2003 e. MoxHO no kamanoay Aeenmemea
“Pocnevyams”, ¢.264 unu no kamanozy PO “Bennouma” “lasemst u xypHans! Pecnybnuku Benapyce”,
¢.159 (pasden “Usdanus PP, pacnpocmpaHsaembie no npsimbimM dozoeopam”).

Te, y koeo 803HUKNU NpobriemMb! ¢ NOONUCKOU, MO2ym noay4Yumb ux u3 pedakyuu. Tam Xe MOXHO
3aKazamb UMEIWUECs 8 Hanuyuu omdenbHbIE HOMEPA XypHaoe 3a npedbidyujue 200bl.

MoXxHO 3aKa3aTth crieflyloline HoMepa Pacuerku Ha 1 9K3.
Fon KypHanos {c yHeToM nepecsbinku)
. . Poceni Mo Benapy:
Pamvoniosumens | Lo e ok | o pyey | (Bom pye) | (roveren
1998(4, 5 1—5,8,9,11,12 1 20 700 5
1999(3,9,10, 11 1—6,10,11,12 3,56 25 800 5
2000|2 — 6,8 — 12 2—8,10—12 4,6,7,9,11,12 25 900 6
2001(2—6 1,2,4—6 2—6 30 1000 6
Paguomup Papuomup. Panwomup. Mo Poccuu u CHI™ | Tlo Benapycu | Mo Yipanne
Baw xomnsiotep KB 1 YKB (poc. pyb) (6en. py6.)} | (rpuBHbBI)
2001{7 — 12 7,9—12 7—12 35 1300 7
2002|1 — 12 1—12 1—3,5—12 40 1400 8
2003|]1 —6 1—6 1,2,4—6 45 1700 9
2003j7 — 12 7—12 7—12 45 1900 9

Hawm nnatexHble peksuanTbl:

- ans xuteneh Benapycu —
nonyyarens: ¥ “PNA", YHH 190218688

Bcsa nudropmauus no E-mail: rmn-sales

- anst xutened Poccuu u ctpan CHI™ (kpome Benapycu) —

nonyuarvene: OO0 “Paguomup Mpecc”, UHH 7729404741, KM 772901001,

p/c 40702810800010000084 8 OO0 KB “Arponpomkpeaut”, ¢b-n LieHTpanbHbIit, .Mocksa,
kopp. cuet 30101810500000000109, BUK 044525109

Anpec Baxka: 125315, r.Mocksa, fleHuHrpaackuii np., gom 76, kopn. 4;

p/c 3012000004882 B d-ne Ne524 ACB “BenapycbaHk” B r.MuHcke kog 121.
Anpec 6aHka: 220028, r.MuHck, yn.®uakynbTypHas, 31.

Ha 6naHke nouTDBDID NepeBoda HeoBXxoANMO O4EHb HETKO HANUCaTh CBDW NOYTDBbIA MHAEKC, NOMHbLIR
agpec, hamMunuio, uMa u DTHECTBO NONHDCTLIO. B rpace “[na nucbma” HEOBXDAUMO TDUHO NePesncnnTD,
KaKu€ KDHKpETHO HDMEpa KakorD U3 XypHanoB Bbi 3akasbiBaeTe.

Np#u onnave Yepe3 CoepBaHk 3TU ceeeHnst HEOBXOAMMO yKa3aTth a rpadie “Ha3HaveHue nfartexa”.
@radio-mir.com
nnu no ven. 8 rMuncke (017) 221-01-10, (017) 505-13-65.

—

[
B POCCUMN:

e-mail: inter@aif.ru
B marazuuvax paguogervanei “YUNM n AUN":

BDK3ana);
-r.Mockea, yn.berosas, 4.2,

Ha paguopsbiHkax B Mockee:
MuTunckom (mecTta R4, $8, K52, ESO, GS6),
L{apuybiHckom (mMecTo 121).

meTpo “Tynbckan”, mecto 515-19),

Ha YKPAUHE:
B Kuese 8 dupme “Topm™, ten. (044) 227-72-73.

B BENAPYCH:

\Heaaeucumncm").

NMPUOBPETEHUE OTAENbHbBIX HOMEPOB XYPHANOB

B 3A0 “UHTepnpecc — Skcnpecc”: ten. B Mockse (095) 208-85-50, 208-67-55,

- .Mockea, yn.Munsaposckoro, 4.39 (cT. meTpo “Mpocnekt Mupa” — paguanbHasy;
- .Mockea, yn.Meana ®panko, 4.40, k.1, cTp. 2 (nnavd.Pabounii nocenok, 15 MuH. oT Benopycckoro

- rApocnasnk, yn.Haxumcona, 12, ten. (0852) 27-57-15.

B 000 “TP3HTIKC": 111024, rMocksa, 4-1 Kabenbuas, 2A (c7. meTpo “ABuamoropHasn”), en.
(095) 258-91-94, 258-91-95. E-mail: abook@mail.ru, abook@inbox.ru.

Ha paguopbiHkax: “LiapuubiHp” (Mectp 13/A), “MutuHo” (paa 1, koutekHep 17, mecto T-8); B TK
“Casenosckuit” (C1. MeTpo “Casenosckan”, Mecta A4, A5); Ha KHUXHOM spmapke Ha “Tynbckon” (cT

B MuHcke B Mmaraauuax “Kuura XXI sek”, np.®.Ckopubl, 4.92, ven. (017) 264-27-97 (cT.meTpo
“Mockosckas”) u “Fnobyc”, yn.Bonogapckoro, .16, ven. (017) 227-30-67 (c7. meTpo “MNnowaab
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