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BHumManuio yutateneii!

PeMOHT M OBCIYXMB3HWE TEXHUKN, NUTAIOLIEACH OT SNEKTPH-
HecKO CeTM, CNeayeT NPoBoanTh ¢ aGcomoTHbimM cobiio-
nAenvem npasun TexHukn GeaonacHocTw npy pabore €
3nexTpoycTaHoRkamw (Ao v casiwte 1000 B).

O6palttaem 0CO6OE BHUMAHWE HA TO, 4TO PEMOHT H 0BCIyXH-
BaHME Fa30BbiX ¥ MyNLTVPEXUMHBIX TIMT AOKHBI BLINON-
HATLCR TONBLKO NPEACTABUTENIAMH GHPM, UMEIOWINX NW-

L{EH3WIO HA NPOBELEHE Takux paboT.
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HOBOCTH EbITOBO#M SNEKTPOHUKH
HosocTi ot SAMSUNG
Hosoctn oT SANYO . . . ..
Hosoctm ot ST MICROELECTRONICS

BYAHU CEPBUCA
}0.Kapnosa, 0 TeOpeTUYECKO 1 NPAKTUYECKOM CNIOXHOCTM UCTIONb30BAHUS TEPMUHA
B.AidGHIW «TEXHUHECKI CTIOXHLIA TOBAp» B 3akoHe O 3awuTe npas norpebuteneil PO
TENEBU3UOHHAN TEXHUKA
WU.Uaanos Yctpanenve HeucnpaBHocTedi Teneauaopos SONY, cobparHbix
Ha waccy BE-3B, no pesynsratam CaMOAMArHOCTUKK . . ... ..o e e -
WU.UBaHoB YCTpaHeHUe HeMCNPaBHOCTE B MyNLTax RYCTAHUMOHHOIO YNpaBieHms
(MOY) TENEBUSOPOB . - ..ot e it e iiie e a e
K.Casuetixo Tenesusopbl «Funai TV-2000A MK8, MK7 1 «Sony KV-M1400Ks.
HexoTopble HeMCNPaBHOCTY B LiENsiX NuTanus. OBMeH OnbIToM . . ... .. ..
WU.UBaHoB Buneoasoiiku «Sony KV-14V5, KV-14V6». OyHkums camoauarHOCTVKM
1 cOpOC OWMOOK. OBMEH ONBITOM . . . .« ov v e e eis ceveraeeeee
BMAEOTEXHUKA
A.Poavu Buneonneitep «Shivaki SVP-710». Hexotopbie HEMCTIPABHOCTH . ... ... ..
AYBUOTEXHUKA
A.KotyHoB Marnutona «Panasonic RX-FS430». YcTpoiicTeo, HaCTpOiika U pemMORT
H.TionvH YerpoiicTso u pemont AOH-nprcTaBk K TeNedory Ha OHOKPUCTANLHOR
Mukpo-3BM BOC3T . ...
OPITEXHUKA
H.Maenos OakcmnnbHbIiA annapar «Panafax UF-150». Tunosbie HevcnpaBHOCTH
VCTOMHUKOB IATAHMA . . . . oo o oo oo it e oo e s
A.Poauu BoccraHoBReHMe W 3anpaeka kapTpuaxeit «HP516258», «HPS1626A»,
«HP51633M» anst CTpyitHbiX NpuHTEPoB GypMel HEWLETT PACKARD . .
f.Cupotnu PeMOHT BUAEOMOHWTOPOB, CBA33HHDIM C OTKa3amu MONYNpPOBOAHUKOBLIX
nvogoB. OOMeH onbiToM . ol i
E.Bepep Perynsop-cTabunuaarop 06oporos anekTpoasurarens . .. ........... .
B_Konspa CUCTEMBI NPUHYAVTENLHON LMPKYNALMKM BO3NYXa B XONOBUNLHOM annapare . . . .
ABTO3NEKTPOHUKA
B.CocHuH 3NeKTPONamMNbl fns asTOMOBMALHBIX Pap . . ... ...
B.3Bepes AsTomMObMNLHBIE CTPOBoCKONMyeckue npubopkl CTB-1 1 «ABT0-MCkpa» . . .
PARMOCBA3L
F.Meznseges AstomoBunbHas YKB paamoctanums «Dragon SY-550" .. ... ... ... ...
B.Bopasckuit TNpocToe 3apAIHCE YCTPOMCTEO 1A fIBYX NOPTATUBHBIX PAANOCTAHUMA.
OBMEH ONBITOM . .« oo e e e e ceeee e e e inaaens e
U3MEPUTENBLHAS TEXHHKA
B.Edppemos MpakTyeckoe MCMONb30BAHME CIeLvANLHBIX wkan aewuben . . . .. ..
SNEMEHTHAR BA3A
B.[AbsikoHOB Mukponpoueccopbl M BUC HakawyHe Ill-ro thicauenets S
Tabmua 5. COBMECTUMOCTS KapTPUIKEH, MOLYIe namaTi U WwpudoToB
¢vpmb HEWLETT PACKARD (DJ — DESK JET; DW — DESKWRITER) . . . ..
TepmuHb v a66peBuaTyphl Mo TEXHUKE CBA3K, TenedoHum U
TENBKOMMYHUMKALIMAM . . . . .o oo e e e e e e e e
YUTATENLCKHI KNYB
TOAMMCKA © o v e e eee e

Ha Bxnagxe: Komrnext cxem pagmorenegona «Panasonic KX-TC08XR»
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cozaare HAVI oprasmsaumio, 4tobul nopgnepxars HOBYHO

koHuenuo 1mdpoBoit aomawweit AV (ayavo-smpeo)
ceu. Cneupndrkaumio CeTH NaHUPYeTcs 30BepWMTs B Aekob-
pe 1999. Opranusaums 6bina ockosara dupmami GRUNDIG
AG, HITACHI LTD., MATSUSHITA ELECTRIC INDUSTRIAL CO.,
LTD. (PANASONIC), ROYAL PHILIPS ELECTRONICS, SHARP
CORPORATION, SONY CORPORATION, THOMSON
MULTIMEDIA AND TOSHIBA CORPORATION # gonxwa nog-
Aepxats pa3paboTky v3genuit M NPOFPaMMHBIX NPORYKTOB,
OCHOBOHHBIX HO NPHUMEHeHNM LMGPOBOH ceTH cremduKaLmm
HAWV! 1.0. Ynenn opranusaumi GyayT noaaepXearb B CBOUX
nagenuax npumsteie HAVI- apxurekrypsl 1 paspabareisars co-
FacyloLme YCTPOMCTBA € APYTMMM CETEBBIMH CTAHAAPTOMM TH-
na Jini v UPNP. Ocrosrbim goctomrctsom HAVI- cetv senserca
B3OMMHOE MCMNOJIb30BAOHWE PECYPCOB YCTPOMCTB, COEANHEHHBIX
cembio. Bce HAVI- yctpoitctsa asromarnyecki pemcTpypyor
npyCyTCTBME B CETH APYTMX YCTpomcTs. [1pu 3Tom ans axcnnya-
TaumM cetv He TpeByercs nepcoHansHuii komnbtotep. Hrobel
obecneumnts coeppHerve ¢ VIHTEPHETOM W APYMMMU BBINMCITHU-
TenbHLIMM ycTposicteamy, HAVI- apxutextypa umeeT CBoiCTBO
POCWHPATLCS KOK GNNAPATHO, TaK # nporpammio. HAVI- apxu-
TEKTYPA FOPOHTHPYET, 410 YCTPOMCTBA MOTYT Nerko gobaenars-
CR WM y[ansaTees M3 cetd B nloboe Bpems, 0 MPOrpaMMmkHoe
obecrieyeHye NO3BOSUT ANS YNPOBAEHMs BCEMU YCTPOMCTEAMM
MCMOSNL3OBATH OfMH MYNET AUCTAHLMOHHORO YNPABIEHUS.

BOCGMb M3rOTOBUTENEHN OGBLITOBOM IMEKTPOHMKM Pewnny

HOBOCTM OT SAMSUNG

Ha npaBax pexsiaMbi

wpma SAMSUNG paspaborana w HouMmaer
NPOM3BOAUTL KOMMJEKT WHTErpPOonbHbBIX MWKPO-
cxem ans DVD- npourpeisarens. B kamnnexr exo-
par Tpu  wmurterpanshble cxemn KS1461, KS1452,
KS1453A, nossonsiolyme nonkocTteio o6pabarbieare cur-
HONL ROHKHBIX 1 GOPMUPOBATD CHIHANBI YNPOBNOHWA ABM-
rarenem. Mukpocxema KS1461 ssnserca npremumkom-
yeunurenem BY onmuueckoro curnana v obecneuusoer
CYMTLEIBOHWE ONTHMYECKOro cvrHana v GopMMpPOBGHME W3
HEro CHUrHANA AAHHBIX.
Henocpepcteenro ana ynpaBneHMs psurarenem

NPOMrpLIBATENS  MCNOnNb3yercs  cepBonpayeccop
KS1452. DISC ™
O6pabor-

KQ CMrHa- Pikp __ R S DATA
nos  nok- W T e T s TR
HbIX, X Ae- ]
KoamMpoBa- |  Actuetorand Motor W
HME U KOp- D
pexkuus

ownbok g R —
npon3eo-

AaTca B O e

npouecco- l

pe AAHHbIX Systom

KS1453A. Conroler ..

wpma SANYO paspaborana eupgeonpouec-
cop ans LCD- reneenzopa. Punok LCD- tene-
BM30POB B HACTOSLLE® BPEMS nepexusaer
6yprbiit NOAbLEM, NO3TOMY MOTPEEHOCTE B KOMMOHEH-
TOX ANA 3TOro phikka Takxe sospacraer. LC74980W
ABNAETCA MEPBON MHTErPanbHOM MWKPOCXEMOM, npe-

HOBOCTMN OT SANYO

Ha npaBax pexsiBMbi

obpasyioweii curHan cuctembl NTSC 8 curnon cran-
aapra XGA c paspewennem 1024 x 768 vouex, mc-
nonb3yemoro ana ynpaeneuus LCD- pucnneem. MNpu-
MEHEHHOR B 3TOM MMKPOCXeMe TEXHONOTMS No3sonser
NOAAEPXMEATL KOK 4EPERYIOLLYIOCs, TGK M nporpec-
CMBHYIO pa3BEPTKY.

wpma ST MICROELECTRONICS paspaborana

HOBYIO MHTerpanbhHylo mukpocxemy L6598 pns

npvMetienus B cxemax npeobpasosartenein mc-
TouHMKOB NuraHus. [pyuMmerere HOBOM BbICOKOBONLTHOM
texronorum BCD-Offline noseonuno wxrerpupoeath pe-
30HOHCHYIO CX@MY YNPABNEHWA C BLICOKOBONMBTHOM MOC-
TOBOW CXemo¥ apareepa, cnocobHoM dyHKLUMOHMPOBATL
npu wanpsxerusx o 600 B. Takas ukterpaums ymene-
waer oflliee kKONMYECTBO 3nemeHToB cxem npeobpaso-
BaTefiel HONPSXEHUs, KOTOPbIE WCMONb3yIOTCA B UCTON-
HUKOX MUTAHUSA TENEBU3OPOB, BUaeOMarHurogoHos, Mo-

Ha npasax pexnambl

HOBOCTM OT ST MICROELECTRONICS

HWTOPOB M APYMMX YCTPOWCTB.
BricokouacToTHbIE PE30OHAHC-
Hbie npeobpasoBatenu CTaHoO-
BSTCA NONYNAPHBIMK, TOK KaK
oHu Bbicoko 3¢deKTBHbI, OCO- , we
6enHo Ha yacTotax npeobpaso-

samms esiie 150 «lu. Kpome Toro, pesoHoHcHme npeob-
PO30BATENM yMEHBLLQIOT YPOBEHD Nomex u obecneymusa-
10T BBICOKY10 HaReXHOCTb. [lpaiBep MUKPOCXeMbl NO3BO-
nseT ynpaensth BrewHumm MowHbimn MOS- wwm IGBT-
TPAH3UCTOPaMM, BKIIOYEHHBIMM M0 IBYXTOKTHOM CX@Me.

PEMOHT&CEPBMC-1'2000




O TEOPETUMECKOM U NPAKTUYECKOM CNNOXXHOCTU
UCNONIb3OBAHUS TEPMUHA «TEXHUYECKMU
CNOXXHbIY TOBAP» B 3AKOHE O 3ALUMTE

NPAB NOTPEBUTENEN PO

enserca nu cospemenHas 6EbiToBas
WBEMHOS MOLMHO  TEXHUYECKM
CNIOXHBIM TOBAPOME

B HacToswee spems B Poccuu cnoxu-
nack CUTYaLMs, KOTAO 30KOHOACOTENLCTBO
B 4YOCTW 30WMTH npas notpebutened,
FOCTwi, HopmaTHBHBIE AOKYMEHTBI, perna-
MEHTUPYIOLME UW3FOTOBNEHUE, peanvsa-
uMIo, cepeucHoe obcnyxuBaHWe BbITOBbIX
LUBEHHBIX, LUBEMHO-BLILUMBANBHLIX M OBEP-
NOYHBIX MOLUMH, OCHOBBIBOIOTCA HO YPOBHE
PO3BUTUS OTEYECTBEHHOTO MOLUMHOCTPOE-
HUsI, KOTOPOE, K COXOMNEHUIO, HE OTPOXaeT
COBPEMEHHBIW MWPOBOW YPOBEHb PA3BM-
THS TEXHWKM 3TOrO KNacca.

He orseuaior coBpemeHHbIM peanusm
TPOAWLWOHHbIE 3HOHMWR, NPEACTABNEHUS,
OXWUAQHUS HE TOMbKO 3CKOHOAATENEW U
YUHOBHUKOB OT YNPOBAEHUS U MALUMHOCT-
poenus;, Ho W rorpebutenei. lMpu arom
BO3HWKQIOT NAPOAOKCANbHBIE CUTYALWH,
KOTAQ COBPEMEHHOR TEXHWKA HE MOXET
cootsetcteoBary poccuitckum [OCTam,
NOTOMY 4TO OHQ HpYras, cnoxHee, obna-
£oeT GONbIUKMMW BO3MOXHOCTAMM, OCHQ-
LeHa nylue, O onbiT paboTbl cO CTOPbIMM,
LQBHUMU MOLIMHOMMW HeMb3s OBTOMATHUNE-
CKU NEPEHOCUTb HO COBPEMEHHbIE.

B sakoHopoTenbcree yrorpebnsercs
TEPMHH “TeXHU4ECKH CnoXHbIA ToBap”, HO
onpegfeneHUe Toro MOHSTHR HE PacKpbi-
10. Huxe mbl nocrapaemcs pokasars, 4To
coBpemeHHbie BbITOBbIE LUBEIHBIE, LUBEW-
HO-BbILUMBANbHBIE W OBEPNOYHBIE MOLUWHBI
ABAKIOTCH TEXHUYECKW CMIOXHBIM TOBOPOM
1 NOKQ3aTh, KOKOB YPOBEHb MX CMOXHOCTH
C TEXHUYECKOM W NOTpebuTenbekoi Tovek
3perus. [Ins npocTOThl M3NOXEeHUs TaM,
rhe 3710 He Mckaxaet cmbicn, Gypem yno-
Tpebnats TepmuH “IUBENHOR MAILWHG”,
NORPA3YMEBAS U LUBEHHYIO, Y LUBEHHO-BbI-
LUMBANLHYIO MALUMHBI, Y OBEPAOK.

Jliobas GuiToBas WEBEIHOS MOLWMHG —
310, 6€3yCnoBHO, TEXHWUYECKOE H3penue.
Paccmotpum, 4To TOKOE LWBEHMHOS MALUMHA
C TONKM 3PEHUS TEOPUW MEXTHWU3MOB MO-

PEMOHT&CEPBHMC-1'2000

10.Kapnoea, B.Ai6uw (Eibisch W.)

wwH (TepmuHonorus akapemuka U.A.Ap-

T060neBCcKoro).

J D710 — MALIMHO-OBTOMOT, TAK KOK UCKIIO-
YaeTcs yHOCTHE YeIOBEKT B BLINOMHEHMM
COMOTO TEXHOMOFUYECKOTo Mpouecca
(venoeek He BEPXUT WrONKYy W HMTKY).
Yuactve yenoeeka — B kayecTse onepa-
TOPQ, 30AQIOLEro NPOTPAMMY, Napame-
TPbl, KOppPeKTMpyIoLLero paborty.

I 310 — TEXHONOMMYECKAs MOLIWHA.

7 310 — MOLUMHHBINA OFPErdT, T.e. pa3Bu-
TO€ MOLUMHHOE YCTPOWUCTBO, COCTORLLEE
13 NPUBOAQ, NEPEACTONHBIX MEXOHU3-
MOB, paboyero yeTporcTea, KOHTPOb-
HO-YNPOBMSIOErO YCTPOWUCTBA U CHET-
HO-PELUCIOLLETO YCTPOMCTBA (Ans Kom-
MbIOTEPHBIX MOLLMH).

Takum 0bpa3om, LBEHHAR MOLUMHO, A0-
Xe caMas MPOCTas, BbiMycKA NPOLUSIOro Be-
KQ — 3TO TeXHUYECKU cnoxHbii Tosap. Co-
BPEMEHHOS LUBEHHAS MOLUMHO NPEACcTaBNSA-
er cobol COBOKYNHOCTb MHOIWX YCTPOMCTE,
B OCHOBY KOTOPbIX MOSOXEHbl MPUHLUIBI
MEXTHUKM, 3MeKTPOTEXHUKM, 3NEKTPOHUKM,

Ectb Heckonbko HeccrnopHbIX apryMeH-
TOB [N BHECEHWS COBPEMEHHBIX LUBEMHBIX
MOWHH B YTBepXaeHHbii MocraHoeneHu-
em Mpaeutensctea PO N2 575 or 13 mas
1997 r. MepeyeHb TeXHUYECKM CNOXKHBIX
Toeapos {Aanee [NepeyeHs), B OTHOLIEHMUM
KkoTopbix Tpebosanms notpeburens 06 mx
30MEHe MOMNEXAT YAOBNETBOPEHUIO B
cnyuae obHapYXeHus B TOBOPOX CyLLECT-
BEHHBIX HE[OCTATKOB.

1. Mo pspy npU3HOKOB WBEHHbIE Ma-
WHHBI JOMKHBI BbiTb OTHECEHBI K KaTero-
pyM uspenvi 0coboi CNOXHOCTH.

2. B mowuHe HeT HeUcnpaBUMBIX He-
nocratkos. Mpakruyecku nobon Hepo-
CTOTOK MOXET BbiTh YCTPAHEH € MOMHBIM
BOCCTQHOBNEHWEM  GYHKLUOHANbHBIX
BO3MOXHOCTEN U TOBOPHOTO BUAQ.

3. Bonbluas 4acTb He[OCTOTKOB YCTPa-
HSETCS NPOCTOM PEryNUPOBKOM.

4. B nopcensowem bonblumHcTBe Clly-
Yaes B NOsBNEHUH y noTpeburens npeTek-

3uM K pabote 1WBEHHON MOLUMHBI HET BUHBI

usrorosurens. [peteHsun BO3HUKaIOT,

KOK MpaBWno, no BuHe notpebutens e

cnepyowWwmx Cnyyasx:

) HecobniopeHe rapaHTUMHBIX Mpefnu-
COHUM;

O HecobniogeH1e UHCTPYKLMM MO 3KCriy-
arouuy;

J HeyMeHWe NpPUMEHMUTD,
BO3MOXHOCTH MALUMHDI;

O HesHaHWe TexHonoriu obpaborku pe-
TaNeH WeenHbIX U3Aenui v ap.

5. Becbia HenpocTo onpenenuTb Bpems
U NPUYMHY BO3HWKHOBEHW HELOCTATKA B
LWBEMHON MowwuHe. [ins nposefierus kave-
CTBEHHOM [OCTOBEPHOM 3KCMEPTU3bI HEOB-
XOOMMbI MOArOTOBMEHHbIE KBANUGULMPO-
BOHHbIE IKCMEPTHI-CNELMANUCTbI, METOAMKM,
obopynosanue, creHppl. Llena nonHouen-
HOWM 3KCMEpPTH3bl SOCTATONHO BLICOKQ.

6. LseiiHas mawmna — goporocros-
Wi TOBAP BAWTENLHOTO MONb3OBOHMS,

OrpenbHoe BHUMOHWE HEOOXOAUMO
YREnWTb npumexsemomy B 3akoHe O 3a-
wyre npae rotpeburenei nowsTvIo “cy-
LLECTBEHHbIM HEROCTaToK” NPUMEHUTENDb-
HO K IUBEMHOM MawwMHe (3akoHomaTenscT-
BO APYIWX FOCYAOPCTB HE UCMONb3YeT AaH-
HOTO NOHATHS).

Mpepnonoxum, 4To WBEHHbIE MALUMHBI
eHecnu B [Nepevens, Ho octaeTes npecnosy-
TOE NOHATHE ”CyILECTBEMHBIM HEAOCTATOK”,
KOTOPOE MOXET CBECTW HA HET BCE YCUIMS
M3rOTOBMTENR NO 30LYMTE OT roTpebuTent-
ckoro akctpemmuama. Mouemy? Motomy, yto
moboii HEAOCTATOK WBEMHON MOLUMHBI MO~
XET BbiTb NPU3HAH CYLLECTBEHHBIM, ECIW UC-
rionb3osats onpepeneHks 3akoHa. Cambii
NPOCTOM Npumep — AOMYCTUM, Heobxopu-
MO 3QMEHUTb HOXHOW MycKATENb MALUMHBI
{nenans). Hepocrarok, HecomHeHHo, cyuie-
CTBEHHBIN COTNOCHO TPOKTOBKE 30KOHQ, HO
BpEMEHW HO €ro YCTpOHeHWe Tpebyercs
POBHO CTOMNBKO, CKOMbKO Tpebyercs mpo-
[GBLY HQ Nepeaayy HoBoro nyckorens (re-
pany) nokynarenio.

UCnonb3oBaTb



Tema “cywecrsenroro Hepoctatka”
noppobro paccmarpusanacs B.Crvypi-
tbm B cTatee “Cpok cnyx6b, 4to 102"
(Pemont&Cepeuc, 1999 r., N28).

Ham npepcraensercs, uto 6mmxe Bcero
K NPAKTHKE M 30PABOMY CMBICTY NOROLM
asropsl lMpukaza N283 Tockomnpoma Pec-
nybnukmn benapyce ot 11.05.94, kotopim
ysepxaeto “lMonoxenne o cepsuchHoM
obenyxusanmu” . Oannoe Monoxerue Bbl-
Jenset oTnenbHoOM No3vuMen ' HenoCTaTkm
TEXHUYECKM CNOXHOrO TOBAPQ, YCTPCHM-
Mble B Teuenue 8-mu uacosoi pabouei
CMEHBI U NPOSIENEHHe KOTOPBIX He CBA3aHO
C noTepeii BHELLHEro BUAG TOBAPG MNM ero
COCTABHbIX 4OCTEH, C NOBTOPHON 3GMeHOM
OfHOTO M TOTO Xe 3nemeHTa (CocTaBHOM
4act), M He Bonee yem NO Tpem pasnMy-
HbIM 3MIeMeHTaM (CoCTaBHbIM HacTam)” .

OcHoBHble KpUTEPUN TEeXHH4YeC-
KOO YPOBHS COBPEMEeHHbIX 6biro-
BbIX LUBEMHBIX MOLUMH U OBEP/IOKOB

Mo npuHsTON B OTEYECTBEHHOM MGLLK-
HOCTPOEHUM METOpMKE COBpEeMeHrHble Bbi-
TOBbIE LUBEMHBIE MALLMHBI 1O PARY NPU3HO-
KOB fONXHbI BbiTb OTHECEHB K KATeropuu
n3genvn ocoboi cnoxHocTH.

Mpu3naks c1OXHOCTH KOHCTPYKLYMM

Kunematmueckas cxema — BLICOKOM
CTENEHN CNOXHOCTH, MHOrO3BEHHQS, C Ne-
pemMeRHOM CTPYKTYPOM, C MCNONb3OBAHM-
€M KyNQuKOBBIX, KYIMCHBIX, KPUBOLMNHO-
LATYHHEIX MexaHW3MoB. B koncTpykumm
Np1MeHeHbl Pa3NuyHbe YCTPOMCTBA QBTO-
MOTHYECKOTO KOHTPONS, PerysMpoBaHus,
MHEEKCAUMM TEXHUYECKMX M TeXHOoNorMye-
CKMX NAPOMETPOB.

Mpumensiemble NpeLM3nOHHLIE Kynay-
KOBbIE MEXaHW3Mbl NetneobpasoBawHms
ofecneymBaloT CNOXHOE ABUXEHUE MC-
NONHUTENbHBIX 3BEHBEB.

Bce mexannambl paBoTaioT cMHXpoOH-
HO, COTNIACHO UMKIOBOM Ayarpamme.

B ynpoenetmn mowuH npumensiercs
MMKpPONPOLECcCOpHAs TEXHUKA.

LlIseliHo-BbILLMBANBHBIE MALLMHLI U He-
KOTOpble OBEpProKM OCHALLEHBI BCTPOEH-
HbIM KOMMNbloTepom. Mmeetcs Bosmox-
HOCTb NOAKIOYEHMS BLILUMBOSLHOTO MOAY-
ns, o Takxe oBHOBNEHWS NPOrPAMMHONO
obecnedeHis MAwWMHBl, NyTeM NPSMOro
NOAKAMIOYEHMS BLILUMBONBHOTO MOBYNS MAM
COMOM MOLLMHEL K NEPCOHONBHOMY KOM-
nbIOTepY Hepes BHeLLHWM HHTepdeic.

Kaxpas MowmHa coctout M3 He menee
vem 500 nammenosanmii petaneis (oo 5000
HOWMMEHOBAHHMIA B 30BUCHMOCTH OT MOLENH).

B koHCTpYKUMM ucnonb3yioTes 3awymT-
Hble yCTPOMCTBA OT NOMEX Ans MOpynew
obpabotku u oTobpaxerms HHbopMaLmM.

Npu3naku crenenn asTomarusaymm
Livknosas parpamma pabotsl MoLwmH

obecneunBaer TouHOE COMNACOBAHHOE

LBUXEHME UCNONHUTENbHBIX 3BEHLEB.

Konctpykumus mownn obecneumsaer
NPOKTUYECKN NOSNHOCTBIO GBTOMATHHECKMH
npolecc 06pasoBOHMA LBA, PUCYHKA,

Mpepycmotpero or é po 500 craw-
LOPTHBIX NPOTPAMM LUMTBS,

Mpepycmotpera Bo3MOXHOCTL KOp-
PEeKTMPOBKM pa3Mepos, GOPMLI, OPHUEHTa-
UMM obpasyos.

BuimeTbiBaHME neTenb — OBTOMOTH-
yeckoe.

YcTpoicTea aBTOMATUYECKOrO KOHTPO-
N8 W PErynUpOBOHUS HATSKEHHS BEPXHEM M
HUXHEH HUTEN — KOK NPOBMIO, CO CBETO-
DMOOHOM HMHOMKGUMen. ABTOMATHYECKM
NOANEPXMBCETCS ONTUMOIBHOE HOTSXE-
HWE HWTeH B 3GBMCMMOCTH OT BUAQ MaTepu-
anos  {PU3MKO-MEXAHMYECKUX CBOMCTB
TKAHEN M HUTE) M NporpamMmsl, NpM o6pEI-
BE HWTM MOLLMHA OCTAHORNMBAETCS.

MmeloTcs yCTpOiiCTBG GBTOMATHYECKOTO
KOHTPONS U PEryNMPOBAHUS YCUNMS NPOKO-
N0 TKAHA MIIOH, YCUIMS HOXMMG NNk,
ycunus pesakms (ans oeeprokos). I xa-
POKTEPHCTUKM NOAAEPKMBAIOTCS ONMTUMAITL-
HBEIMM ANS PA3AMYHBIX TKAHEH M HUTEH M Nno-
CTOSIHHBIMM NpH NGO CKOPOCTH LTS,

Umeercs dynkums asTomatHueckoM
HAMOTKM LLNYSH.

Deuratens Tkanm obecneunsaer pas-
HOMEPHYIO NOAAYY MATEPMANQa B HECKOSb-
KMX Hanpasnewsx (po 16-).

B mawwMHoX npepycMoTpeHsl pasnuu-
HblE 3MEKTPOHHO-MEXaHMYEeCK1e KOHTpone-
PbI-AATYMKM AN OCTAHOBA MOLLMHLI NP HO-
pYLUEHMM TexHONorMYeckoro npouecca,
BO3HWKHOBEHUM HEUCNPABHOCTH, O TAKXKE
HOPYLLEHUM NPCBUA SKCMAYCTALMM M TEXHU-
i Besonacrocty. [Npu Brokmposke mawm-
Hbl GBTOMOTHUYECKM OTKNIONAETCS OBUraTeNb,

Pan LwBelHO-BLILLMBANBHBIX MGLMH M
OBEPOKOB OCHOLUEHBI BCTPOEHHBIM KOM-
NLIOTEPOM M FPagHUHECcKMM XKMAKOKPHCTAnN-
mdeckum pucnneem. Takas MOWMHG MmeeT
BCTPOEHHOE PYKOBOACTBO MO 3KCMAyara-
UMM 19 NONB3OBATENS, @ TAKXE NPOrpam-
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Mbl TECTUPOBAHMS W PYKOBOACTBO MO HO-

NiapKe M PEMOHTY ISl MEXAHNKA CePBHCHOM

macrepckoi. Mo cneupanbhbiM Menio (Ha

no6om BEIGPaHHOM Nonb3oBatenem sabike)
ocywectensietcs BuGOp wWwBeiHbiX $yHk-

LM, NPOTPOMMMPOBAHWE M 3GNOMUHAHWE

HeCKOMbKMX Thics 0BPa3LOB CTEXKOB.

Ha unbopmaumonrHryto narens — puc-
nnel MALMH BLIBOAMTCS Crepylowas UH-
dopmaums:

J pyKoBOACTBO NoO 3KCNnyatauuu, “mac-
Tep nopcka3sok”;

O cooflleHis O TeXHUHECKOM COCTOSHNM
(o Henonapkax);

0 yka3ahus no Tekywemy obcnyXmBaHMIO;

T cooblerms ob ownbkax u pekomeH-
FQUMM NO MX UCNPABNEHHMIO;

T peKoMeHpaUMM MO LMTLIO;

7 mehio Beibopa onepauyuii M Mx napa-
MeTpoB, 06pa3LOB, NAPAMETPOB CTeX-
KOB M T.N.

MpepycmoTtpera BoamoxHOCTs nop-
K/IOYEHMS BbILLMBONBHOrO MOAYIS ANS yBe-
NIMYEHHS GCCOPTHMEHTHBIX BO3MOXHOCTE.

Mpepycmotpena BosmoxHocTs nop-
KIOYEHUA MOLLMHBI K NePCOHONBHOMY
KOMMNLIOTEPY AN OBHOBREHMS NPOTPOMM-
Horo obecneuenus. Mawwmhel ¢ komnbioTe-
POM CYLUECTBEHHO NOBBILLGIOT CTENeHb OB-
TOMATM3AUMM TEXHONOTMYECKOTO Npolec-
€O, CO3AAIOT BONONHUTENbHBIE BO3MOXHO-
<™ v ypobcTBa pns nonb3osarenei.

Npusnaxu ycnoewi paborsi

MawmHel NpepHa3HaueHs! 4ns MHoro-
NeTHeN 3KCYaTaUMM B BOMALLUHMX YCno-
BMAX NpakTHdecky Bes nposepenms cne-
LMOMBHOTO TexHU4eckoro obcnyxueanus
(e cnyuae 6epexworo ucnonb3oBak1s B
NOSIHOM COOTBETCTBUM C PYKOBOACTBOM).

Daktuueckuit cpok cnyxbel uspe-
nus — ot 10 net u 6onee.

Kaxaas MmowmHa MMeet MkoMBUBYanb-
HbIl 3QBOACKON HOMEP.

Ckopocrb wutbs — po 1500 crexxos 8
MUHYTY.

NMpu3anaxu xapaxrepa Texwono-
rudeckoi obpaborku u cbopxu

B KOHCTPYKUMM MQIWMH B 30BUCMMOCTH
ot mogenei npumeneno po 80% opuru-
HanbHeix petanei, npusem 30% petaneis ss-
NAIOTCH [ETANSMA NOBLILLEHHOM CIIOXHOCTH
KOHGMIYPaLyK, HOCHMTBIBAIOLWMMK Bonee
100 pazmepos (kopnyc, ocHoBaHHe, AETAM
NetneobpasyioLLEero MeXaH13Ma 1 T.0.).
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B npouseoacTeeHHOM npouecce npu-
MEHSIOTCS HOBEHMIUME TeXHOoNorum obpa-
60TkM MOTEPMANOB M METORbI KORTPONS.

Bonee 50% opwmrunanbHbix peraned
OCHOBHBIX MEXCOHM3MOB M Y3/OB M3rOTaE-
nueakotes no 1-2 knaccy ToNHOCTM paame-
poe {5-6 keanuret), oTKnOHEHUs HOPMBI 1
POCMONOXeHHs NOBEPXHOCTEH, B TOM YnCre
CyMMapHbie, — no 4-5 creneHn TouHOCTH.

Bonee 50% peranen obpabatsisaiorcs
no 10-11 knaccy wepoxosaroctv nosepx-
Hoct. [loBepxHOCTH, KOHTAKTHpYHOLME €
HuTbIO — o 12 knaccy wepoxosatocTu.

[ins narotoenenus peranei npumeHs-
I0TCS BLICOKOKQHYECTBEHHbIE MATepHanbl,
NErMpoBaHHbIE M YNYYLUEHHbIE CTANM, ner-
KMe Crnaebl, METANNOKEPOMMKA, KOMMO-
3ULMOHHBIE MOTEPMANE!, B TOM HMCTIE TBEp-
[OCMNOBHBIE MOTEPMANE], YINENNACTUKH.

TeepaoCTb MOBEPXHOCTH HEKOTOPbIX
oteercreennbix geranei — ao 700HV {ep.
no Bukepcy).

Buenue petaneii Tuna Ten epawenms,
NpUMEHEHHBIX B MawWwuWHAX, He Gonee
0,01 mm.

MNpymensercs cenekTveras cbopka.

ONeKTPOMOHTAXHAS CXEMd HACHMTLI-
eaer 6onee 100 cesaeir.

BuiwenepeuncnenHble  napameTpet
Texnonornieckor obpabotku u cbopkw,
KQYECTBO M TOYHOCTb M3rOTOBNEHMS, O TOK-
Xe CBOMCTBA MPMMEHEHHbIX MATEPUONOB,
ONpeaensioT BLICOKME 3KCMIYATAUMOHHbIE
XOPQKTEPMCTUKM [ETANEN W Y3NOB, TaKME
KOK M3HOCOYCTOMYMBOCTb NPM BCEX BMAOX
TpeHus, NPOYHOCTL, BUBPOYCTOMYMBOCTD M
.M., 4TO MONOXMTENLHO BNUSIET HO HAAEX-
HOCTb W [ONFOBEYHOCTb U3LENMS B LIENOM.

NMpusxaxy yenosuit pemoHTa (Boc-
cTaHOBACHMH paboTocnocob6HoCTH)

Hanuume creumanbro paspaboranHbix
CEPBUCHBIX MHCTPYKLMM AN MEeXOHMKQ,
BKAIOMAIOWMX crnocobbl U MeToabl perynu-
POBKM M PEMOHTA M3aenus, PerynmpoBKH,
PEeMOHTA M 3ameHbl AedEeKTHbIX Y3NOoB M
LeTanen, MeToabl AMarHOCTMKM M KOHTpONS
TeXHUHECKMX U TeEXHONOIMYeCKUX napame-
TpoB, Np1Bopbl M METOAL! NPOBEPKM M3Je-
nMsa Ha 3.|'|eKTp06830n0CHOCTb.

Ins mMawmk ¢ 3nekTpormkon npegyc-
MOTpPEeHb! BCTpoeHHble npOrpGMMbl CaMO-
TECTUPOBAHMA (QMArHOCTMKM) C BLIAQYEM
coobLyenmii Ha gucnneH, NPY NOMOLM KO-
TOpPbIX OBTOMATHYECKM NPOBOAMTCA MOMCK
HEUCNPABHOCTH, O TAKXE AAITCA peko-

PEMOHT&CEPBUC-1'2000

MeHOaUMM MO METOAY YCTPOHERMs Hewc-
NPOBHOCTH, BKAKOYAs PEKOMEHAALMM MO
AOMONHUTENLHOM NpOBEPKE MNM 3aMeHe
TeX MM MHBIX BETANEH U Y3N0B.

[ins pemoHTa 1 perynmpoeku ucnonb-
ayercs po 50 HaumeHoBaHMiA crieunanb-
HOTO MHCTPYMEHTQ: HOCTPOesHble wabno-
Hbl, NPUCNOCOBNeHMA NS AEeMOHTAXA M
cbopku, YCTpOMCTBA NSl TECTUPOBAHMS M
perynMpoBKku AeTanei 1 yanos v T.n.

Mpumensercs cneymnanbras meTopmka
BLINONHEHMs KOHTPOMbHbIX 0bpasuos
CTEXKOB, LUBOB, PO3NMYHBIX MPOTPAMM C
NPUMEHEHMEM TECTOBBIX TKAHEH M HUTEWN.

Mexanuku, 3anuMarowmecs Hanap-
KOM M pemoHTOM, npoxoasT obyuyenwe
TEXHONOTMM PEMOHTA MOLWMH KAXAOro
kacca. MNo okoryarun obyuenus Tonbko
YCMELWHO CAABLUIME 3K3aMEH MEXAHMKM No-
AyYaT cepTM¢MKAT HO NPABO 3AHUMATb-
€51 cepeuCHbIM 0bCnyXmBaHMEM.

B MOwWwmMHAX HET HeyCTPOHUMBIX Hepo-
CTOTKOB.

B 3akniouvenne aBTOpH mpepnaralT
ons o6cyxaenrus NpeanoXenus No BHECE-
HUIO M3MeHeHWI B 3aKOH © 3almTe npas
notpebutenei PP {3akon) u MNepeyens
TEXHMYECKM CHIOXHbIX TOBOPOB, B OTHOLLE-
HuM Kotopbix Tpebosanns notpeburens
06 Mx 3ameHe MOANEXAT YAOBNETBOpE-
HMIO B cnyvae obHapyxenus B ToBApOX
CYLLECTBEHHbIX HEROCTATKOB, YTBEPXKAEH-
ubin Mocranoenenuem MNpasurenscrea PO
N2 575 or 13 man 1997 1. ([epeyens):

1. Ucknoumntb M3 3aKoHa TepmuHbl
“TexHu4eCkM cnoXHeti Torap” M “cywecr-
seHnbid negocratok”. lpuumk gns atoro
MHOXECTBO, B TOM YMCIE MPOCTO M3-30 MX
HENpPUropHOCTH, HEKOPPEKTHOCTH, CyBbek-
tveHocTH. B 3anaamHbix 3akoHax Her akano-
OB 3TMX TEPMMHOB. TepMHH “CyliecTBen-
HbIl HEROCTATOK” 3aKPEensieH TOMbLKO B 30-
konopatenctee PO u Ykpauubl, TepmuH
“TEeXHUHECKM CNOXHDIA TOBOP” — B 30KOHO-
aatensctee PO u benopycem. Yro takoe
TEXHMYECKHM CNIOXHLIM ToBap Boobwe? B 3a-
konopatenscree P wer pasymuoro opu-
[MYECKOTO Onpefenenus 3Toro nokstus. B
[EeMCTBUTENBHOCTM 3TH NOKSITHS CYLLLECTBYIOT
TONbKO KAK 6bITOBbIE, PA3rOBOPHBIE M TECHO
CBA3QHb! €O Creur$pHKOM TOBAPHLIX rPYnM 1
TPOBMUMOHHBIMM, CyBLEKTUBHBIMM Mpef-
CTaBnERMsMKM Npoaasud M notpeburens o
CNOXHOCTU 1 cywyecTBeHHocTH. Kpome Toro,
YTO TOKOE TEXHHYECKM CIIOXHBIM TOBAP BYe-

PO, ceropHs, 30BTPA NPy PEBONIOLMOHHOM
TEeMne pO3BMUTHSI TEXHMKM HOwwero GbicTpo
MeHsiowerocs mupa? Hukakol napnamenr,
HMKOKOE MPOBMUTENbCTBO, HUKAKOM Cypbsi He
B COCTOSIHMM OGLEKTUBHO ONPEAENUTL, SIBNS-
€TCA NI KOHKPETHBIA TOBAP TEXHMHECKM
CIOXHBIM MMM HET M3-30 OTCYTCTBUS KpUTE-
pvee & 3akone. Cambiit HonsLoi HegocTa-
TOK BCAKOrO 30KOHA, ecnu Tpebyercs co-
CTABNEHWE AOMNONHUTENbHBIX NepeyHel, Tak
KOK 370 OBBbIMHO CTOHOBMTCH NPEOMETOM
6eckoneunoro no6buposanms, 3noyno-
1pebnenmit, cybvektvenama. Kaxapii rog
NOSBNSIOTCA COBEPLUEHHO HOBBIE TOBAPH, O
TPOOMUMOHKBIE TOBAPH! MOMYHQKT HOEBblE
kauectsa. Bee 3to 1pebyer perynsproro ne-
PecMoTPa nepeyHeH, AONONHERMIA 1 NPOM.

2. [lo tex nop, noka 3akoH He nepe-
CMOTpEH, COBpeMeHHble BbiToBbie LWBEN-
HblE MALUMHBE M OBEPNOKM B 0653aTENbHOM
nopspke AonxHb BOMTH B [lepeyenb Tex-
HMHMECKM COXHBIX TOBAPOB, B OTHOLIEHUH
KoTopbix Tpebosarms notpeburens o6 mx
3OMEHE MOLNEeXAT YAOBNETBOPEHHUIO B
cnyyae obHapyxXeHus B TOBAPOX CyLyeCT-
BEHHbIX HEAOCTATKOB.

3. Yuutbieas ypoBeHb CNOXHOCTH CO-
BPEMEHHOM GLITOBOM TEXHUKM (B TOM HMC-
ne WeeiHbIX MawmH), Heobxopumo BHeCTH
pononxenus s ct. 18, kacawwwmecs ycrpa-
HEHMsl HEAOCTATKOB TOBAPA.

“Yctparenme HepocTaTkoB TOBAPA MO-
Tpeburenem unm Tpetbm nnuom {He ynon-
HOMOYEHHBbIM M3rOTOBMTENEM) BO3MOXHO
NP1 HONKYKK Y HUX:

M neobxopmmoit keanupuKaymm 1 onbITa;

7 TeXHU4eCKOM [OKYMEHTaUMM;

7 CneumManbHOro MHCTPYMEHTA M MATEPH-
QNOB, MPUMEHSIEMbIX M3rOTOBUTENEM
{ynonHomoueHHbIM NMLOM) NpH Mpoua-
BOLCTBE PEMOHTHLIX paboT;

7 cobniogerMm TEXHONOMMU PEMOHTC;

7 NONHOM BOCCTOHOBNEHMM COOTBETCTBUSA
BCEX TEXHMYECKMX M TEXHONOrMYeCckMX
NApOMETPOB, YKO3AHHBIX B TEXHWYEC-
KOM AOKYMEHTOUMM Bfis CreuManmaun-
POBAHHOIOC CEPBMCHONO LEHTPO;

7 rapantum 6esonacHocTM ToBapa (M3-
Aenus) nocne NPOBEREHHOTO PEMOHTA.

MporopusLumMe pEMOHT TPETbM NIMUA M
notpebuTent HeCyT BCIO NONHOTY OTBETCT-
BeHHOCTH 3a BesonacHocTs ToBOpA Nocne
PeMOoHTa, 30 BO3HMKHOBEHME MIoBLIX APY-
rMX HeAOCTATKOB, BO3HMKIUMX B PE3ynbTa-
T€ HeKBANUGMUMPOBAHHOTO pemMoHTa.”

&



YCTPAHEHUE HEUCNPABHOCTEN TEJIEBU3OPOB
SONY, COBPAHHbLIX HA LWACCU BE-3B, NO

PE3YJIbTATAM CAMOAUATHOCTUKMH

a waccy BE-3B cobpauu nony-
NApHBIE MOJENW TenesM3OpOB

SONY, raxkmux «kak: KV-
M2540K, KV-M2541K, KV-
C2171KR, KV-X2501K, KV-

X2581KR, KV-X2981KR. Paccmor-
PUM THNWYHYIO HEUCNPOBHOCTL 3TMUX
TENEeBM3OPOB, MCNONbL3ys Pe3ynbTaThl
CAOMOAMOTrHOCTHKM.

Buewnee nposenenve pedexra
Moxer EbiTh cregyowpm:

7 yepe3 HeKOTOpOe Bpems nocne
BK/IIOYEHMs Teneenaopa M3obpa-
xeHwne nponagaer. Ha akpaxe no-
ssnaotcs wymbl. Ha komaHaw ¢
NAY v nepegHei naHenu teneewm-
3op He pearnpyert. Ceetogron mu-
raer ¢ umknuyHocteio “13 Benbi-
wek — nayaa”;

7 TenesM3op He NEpPEeKNIoHaeTcs M3
AeXYpPHOro pexuma B pabouuii.
CeeTopMOA MMIQeT C UMKIWMYHOC-
Thio “4-6 Becnbiwek — nayaa”.
UHorpa naobpoxenue nosensercs,
HO HO KOMOH/IbI TENEBM3OP He pea-
rvpyer. Cseropron npoponxaer
MMFOTH;

T Ha M306paXeHHH BpemeHamM Mno-
SBNAETCA NOMEXA B BMAE YepHbIX
ropM30oHTONLHBIX MMHKIK. OgHoepe-
MEHMO PA3AAETCH TPECK B FPOMKO-
rosopurensx. Ceerogmon He 3aro-
paercs.

B xope pemonta BuisicHsercs, 4to
HONpsXeHWe HO LWirHe 3awmTsl Profect
pasHo wymio. Hanpsxenue yaobHo 3a-
MepsTe Ha KOHT. 9 paasvema CNOO1
nnarbl 06paborki curHanos. 310 ykao-
3bIBOET HQ OTCYTCTBME HEMCMPOBHOCTEN
B CTPOMHOW W KGAPOBOM PA3BEPTKAX.
Harpyaxa no uenn +135 B B Hopme.

LUnporHO-mMnynscHO-MOBY IMPO-
sanxoro (LUMM) aurnana Ha undpo-
sbix wumax SDA u SCL Her, yro yka-
3bIBOEY HA OTCyTCTBME OBMEHa WH-
dopmaumnen mexay MMKPOKOHTPOS-
NIepOM M BBROMbIMM MUKPOCXEMOMM.
Beicokmii noveHuman Ha wnHax (+5 B)

Ne | Yucno scrbiwexk | Hemcnpaeubiii ysen
n/n B Cepun TeneBu3opa
1 2-9 Mukpocxema namsti IC002
2 10 Mukpocxema Tenerexcra
3 1 MuKpocxema BUeonpoLec-
copa
4 12 KomMyTaTop BUOEOCHIHANO0B
5 13 Tionep
6 12 ﬁ:(gx; JLIEKOAVIPOBAHMA
7 15 3BYXOBO KaHan

Npnmeyanne. Mpy vewcripasroctsx no n. 1, 3, 5 renesusop

MOXET HE NEPEXTIOMTBON M3 IEKYDHOIO Pexvma 8 paboiuit

YKO3bIBAET HA TO, YTO OHW cBOBOAHbI 1
ucnpashbl. OyeBnaHoO, YTO HeMcnpae-
HO OAHA M3 MMKPOCXEM, CBA3CAHHbIX
Apyr ¢ apyrom no wwke 12C unm BHew-
Hue 3nemeHTbl 3TOM MUKpocxeMsl. Oc-
TAETCH BLIACHUTE — KAKOA HMEHHO.

B atom moxer nomous crcTema ca-
MOJMArHOCTUKM TENEBMU3OPAa, d MMEH-
HO: YMCMO BCNblLUEK CBETOAWOAA B Ce-
PHM NOKA3LIBAET, KAKOK y3ern Tenesu-
30pa HevcnpaeeH (cm. Ta6nauuy).

Ho npu stom cnepyet umets B BU-
8y, 410 uHdopmaums B Tabnmue He sB-
NAEeTCa AKCUOMOM, O NMLLIb YKO3bIBOET
BO3MOXHO€e HaNpasfieHWe NOUCKA He-
ucnpasHocti. Tak, B peaynerare no-
MCKA HeMCnpaBHOCTH 6biNO yCTaHOB-
NEeHo, YTO NPUYMHA BCEX TPEX Bbilie
npyvBeAeHHbIX NposiBneHun pedekrta

ogHa — HeucnpaseH TioHep EC411,
T.e. NUWb OAMH CNy4ai NPOSBREHMs
nedexra {“13 senbiwek — naysa”) us
Tpex cooreerctyet Tabnvue (n. 5).

B ornuume or wmpoko pacnpocr-
POHEHHbLIX QHANOrOBLIX TIOHEPOB
EC411 — undpoeoit TioHep. Cessb
€ro ¢ MUKPOKOHTPONNEPOM OCyLie-
ctensierca no wune 12C. Mudopmaups
O BKNIOYEHWM HYXHOrO AMANA3OHQ,
HONPsiXeHWe HACTPOMKM NOCTYNAIOT
HQ TioHep B uM$POBOM BMAE MO LiMHE
I?C ¢ mukpokoHTponnepa. B cnyuae
HEUCNPABHOCTU TIOHEPA MWKPOKOHT-
pornsniep He NMosy4aeT OT Hero HyXHbli
“orknuk”. B peaynsrare cucrema gra-
rHOCTHUKW TENEeBM3OPd MHAMLMPYET
ownbky.

HewucnpaeHeiii ioHep o6bivHO me-
HsitoT Ha Hosblid. CroMmocTs ero Ha pa-
nmopbiHkax coctasnsiet $50...60. Og-
HOKO MOXHO NOMBITATLCS BOCCTOHO-
BKTL paboTocnocobHOCTL TIoHepa.

Lna atoro, He BwinanBas TioHep,
CHUMQAIOT C HErO KPbiLKy, PACnosno-
XEHHYIO CO CTOPOHBI, BrXHEeN K LeH-
Tpy nnarsl. Flponamsaior nokasaHHsle
Ha pycyHke mecTta 1-4 Boane KOHTAKT-
HOFO LUTBIPS, PACHOMOXEHHOIO B HMX-
HeM NPABOM YFNy YyTb BbILUE BLIBOLOB
Keapuesoro peaoHaropa. fponauso-
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10T BLIBOAB! COMOTO KBOPLLEBOIO Pe3o-
Hatopa. [poTupatot cnmpTom U oTrm-
6ator “3emnsHbie” MPYXWHHbIE KOH-
TOKTb HO Kpbllike. 3aTem BHOBb yCTd-
HOBAMBAIOT KPLIWKY HO MecTo. Takas
onepauusi NO3BOASIET BOCCTOHOBMTbL
paboTtocnocobHOCTL A0 AEBATH TIOHE-
POB U3 OecsTH.

Paccmotpum eue Heckonbko npu-
MEpOB HEeMCMPOBHOCTEH, XapakTep-
HBIX )19 TENEBU3OPOB, COBPAHHLIX HO
waccu BE-3B.

1. Teneemsop He nepexmo-
HUBTCR U3 AEXKYPHOIO POXXUMA B
pabouuit. CBeToauon He ropwr.
Hanpsxenus na Beixope 6noxa
nuranua umelotes. Hanpsixe-
HMS 30WMTHI Ha wuHe Protect
#er. Ha wmnax SDA u SCL euico-
Ku# norenuuan. Curvan LWMM
otcyrereyer. Wpentuduuupo-
BOTH HOMCNPUBHOCTL NO TaEnu-
He He yauercs

MpuunHa HemcnpaBHOCTH — Nepe-
MONHEHUe SMEEK NAMSTH B MMKPOCXE-
me 1C002. MoxHo nonbitaTbes BOC-
CTQHOBUTE PaBOTOCNOCOBHOCTL MMK-
POCXEMbi, BbIMOSIHUB OMEepPauMIo O4U-
ctku namstv. Ona avoro ¢ NAY noga-

10T KOMOHAb B Cliegylowel nocnepo-
garensHoctu: [5] — > BB
P -E0-0 - -
=1-E-E

3aTem TeneBU3Op BIKAIONAIOT Ce-
TeBoM kHonkoi U vepes 5...10 ¢, kor-
AC NOracHeT CBETOAUOp, BHOBbL BKJIO-
uator. Ecnu Tenesuzop Bknioumncs B
paboumii pexum, NPOU3BOAST HACT-
poiky reometpmM, Banamca Genoro,
perynupoeky APY 1 AMNY. B tectoBom
pexume nogaiotr komaugy “27" pns
siutonenus cravgapta D/K. Ecam no-
cne 2-3 nonsitok M3obpaxeHue He
NnosiBUROChL, HeoBXoOHUMO 3aMEHUTS
mukpocxemy namsti 1C002 Tuna
ST24C16 CMI1-TR/A wHa nnate A u
NOBTOPUTL PErYNUPOBKY.

2. Wao6pamenus ecru. Her
ynpasnenun Hu ¢ MAY, vu ¢ ne-
peaHei nanenu. Ceeroguon Mu-
raer nocrosHno, 6Ges naya.
Mpentuduyuposars HeMcrpus-
HOCTR NO 1’061“1“8 HO yRaerca

B aTom cnyuae ckopee BCero Hemc-
nNpaeHa mMKpocxema namsti. Ecnu
Nocre OMUCOHHOMW Bbillle OnepaLvM
ONMCTKM NAMSITH YCTPAHUTL HEUCNpaB-
HOCTb He yaaetcs, HeoBXxoauMo MUK-

pocxemy 1C002 3zamenurs. B crnyuae
oTcyTcTBUs mMkpocxemul ST24C16
BO3MOXHO 3GMEeHO ee Ha MMKpocCxe-
mbl 24E32-6, ST24C32 u pp. B 3a-
KNIOYEHWE BBLIMONHSAIOT PerynupoBKy
TEAEBU3OPA B CEPBUCHOM pPeXUMeE.

3. Mao6parkerHme ecTs TONLKO
B BOPXHEOW NONOBUHE 3XPOHG, O
B HWXHEH orcyrcTeyer. Unguka-
uusn cnyxebrnon undopmauun
>X< B HMXKHOM H“OCTH 3IKPOHO
ectb. CBeTOoMOp ropur

NpuumHa HencnpaeHoCcTM — nepe-
NonHeHUe s4YeeK MNamMsaTU. CHEAYET
NPOBECTH ONepauMio OYUCTKH NAMATHU
M1 OTPEerynMpoBaTh TENEBU3OP.

4. Teneruaop & pabounn pe-
MUM NBPOKNINMNTTCR, HO W306-
POMOHUS HA IXKPUHE HET. IKPOH
chabo cmetmrce. Komanan Ha
TeNeBu3op MPOXOAAT, O Hem
CBHAGTONLCTEYOT MUIORKEe CBEe-
TOAMORG, HO HE WCNOAHAIOTCS.
Coeropmopn olMGKM HEe MHZW-
uwpyer

MNpuumHa HencnpasHocT — nepe-
noriHeH1e s4eeK MNAaMsaTH. CnenyeT
NPOBECTH OMEepaLMIO OYUCTKM NAMATH
M OTperynupoBaTh TENEBU30OP.

YCTPAHEHWUE HEUCNPABHOCTEMN B NYNbLTAX
AUCTAHLUWOHHOIO YNPABJIEHUA (NAY)

TENEBU3OPOB

poseputb paborocnocobHocTb
AYNbLTA B OTCYTCTBME TEAEBU3O-
PO MOXHO € nomollpio ¢doTo-
svopa (PH) undpaxkpacHoro amana-
sona. NogorgeT, HaNpumep, oTeuecT-
seHHbi DI-8K. Buisoge @I nogknio-
YQIOT K 3EeMISHOMY M CUrHOABHOMY
wynam ocumnnorpada. Myner pacno-
naratot coocHo ¢ P BnnoTHyto Kk ero
okowky. Ha MQY naxumator niobyio
u3 kHonok. lNpu atom Ha akpaHe oc-
unnorpada QOsKEH MOSBUTLCS CUr-
Han LUMM amnnurygoi 0,2...0,5 B.
Cxembl BONBLIMHCTBG TENEBU3UOH-
Huix NAY oguHakoBb M BKAKOYAIOT:
— MHKpocxemy-bopmUpoBaTens Ko-
MQHZ C KBOPLEBbIM PE3OHATOPOM;
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— ycunuTenb, COCTOSILMMA U3 OOHOrO
WNU OBYX TPOH3UCTOPOB;

— ceetopmog (vnu gea);

— KACQBMATYPY M KOHTOKTHOE More.
Kpome Toro, B Hekotopsix MOY

MMEeeTCs WHOMKATOPHLIM CBETogMof,

PerucTp1pyIoWmMin Noaasy KOMaHgRI.
Paccmotpum BO3MOXHBIE Hewuc-

npasHoctu MAY, metopnky mx obHa-

PYX€HUs M yCTPOHEeHHs.

1. Her curnana ¢ NAY

MNpoeepsior ucnpasHocts 6atape-
ek. Ecnmn Hanpsxenune nutauus mewb-
we 2,5 B, 6arapeitkn Heobxognmo
samenuts. Mpu Hanpsxewnnn, Gonb-
wem 2,5 B, npoeepsior MyRsTMMeET-

POM TOK KOPOTKOFO 3ambikaHust ;. Y
WUCMPOBHBIX 3IEMEHTOB OH JAOJIXEH
6uims pasen 1...3 A. Ecm 1,,<100 mA
M BO BpPemsi NPOBEPKM PE3KO yMeHb-
waetcs, 6atapeikM HeobxoaMMo 3a-
MEHUT.

3arem BCKpLIBAIOT Ny ALT. JTA one-
paums TpebyeT onpeaeneHHbIX HOBbI-
koB U akkypatHocti. OcHoBHaOs 3aa0-
4a Npy 3TOM — HEe OCTOBMTL LAPANMH
#a kopnyce NOY u He cnomats 3a-
wernku. [lns BCKpbITUS NyNbTA UCMONDb-
3ytoT oBbluHYI0 OTBEPTKY € TOHKMM
xanom (B HOCTOsLLEe Bpems B Npogaga-
Xe MMEIOTCS CreumanbHble OTBEPTKM C
xanom wupuHoi 10...20 mm u Ton-
uHoi 0,5 MM € KOpOTKOM pyuKoH).



BckpbisaTb NynbT HOYWMHAIOT €O
CTOpOHbl pacnonoxenust Barapeek,
NpHYEM CHOYGNG OTCOEAMHSIOT OAHY
CTOPOHY HMXHEHN KPBILIKM [0 BXOLHO-
ro aKHG, G 3aTem Takum xe obpasom
p,pyrylo, nocne 4yero KprUJKQ nerko
CHUMaeTCs.

MposoasT BHELIHUIA OCMOTP COCTO-
SHMS NEYATHOM NNATHI M KOHTOKTOB
KNOBMATYPSI.

Cnegnbl BbICOXLUEN XMOKOCTM HG
KOHTOKTHOM MNONE yAONSIOT € NOMO-
LI BOTHOFO TOMMOHQO, CMOYEHHOrO
cnuptom. Paapbisbl NPOBOJHMKOB yCT-
PAHSIOT HONAUBAHWEM NEPEMBIYEK M3
TOHKOW NPOBONOKY.

Mpoeepsior HanMuME KOHTAKTG
mexay rpadpUToBbIMM NEPEMBIYKAMM U
NEYaTHLIMM NPOBOLHUKAMM.

3amkHyB KOKylo-nM60 napy KoH-
TOKTOB NEYATHOM NAGTHI, NPOBEPSIOT
ocumanorpadom HANMYME CUrHANG
LUUM Ha kaTtoge ceeToomona.

Ecnn curHana Het, a nocTosiHHOE
HONPSXXEHUE POBHO HySIO, NPOBEPSIOT
npo3BoHKOM ceeTopHog. Y nenpasHoro
CBETOOMOLA CONPOTUBSIEHNE B NPSIMOM
HONPABREHUM JOMKHO BbITh HECKONBLKO
necstkob oM, G B oBbpaTtHOM — He-
CKONBbKO coTeH kunoom. HencnpaeHeiin
ceeTopmog, HeobXoOMMO 3OMEHUTD.

HosonbHo yactbiii pedext — 06-
PLIB BHIBOLAG CBETOAMOAC B PE3YNbTa-
TEe MEXOHMYECKOTO BO3QENCTBMS, Ha-
npumep, NOCNe NAJEHUs NyNLTA.

MpoeepsitoT NPOXOXAEHUE CUrHG-
na UMM c sbixopa MHKpoOCXembl po
ceeTogMopag.

2. Her c¢urnana Ha suixope
muxpocxems! NQY
Bo3mMoOXXHbIe NPUHKMHBI Hewuc-
NpPaBHOCTK:
“1 OTCYTCTBME HONPAXEHWUS NUTGHMS
MHKPOCXEMBI;
T HEeMCNPABHOCTb KBOPLIEBOTO PE3O-
HaTopa;
7 Hanuure AByx unu Gonee NOp 30MK-
HYTbIX KOHTOKTOB NEYATHOM NAGTH);
7 obpbie NPOBOOHWKOB MEXAY MMK-
POCXEMOMN U KOHTOKTOMM NEYATHOM
nnaTbl;
J HeMCNPABHOCTb MMKPOCXEMBI.
CHayana nposepsioT HONpsiXXeHUe
NUTOHUS MMKPOCXEMbI: OHO [OSKHO
6biTb He menee 2,5 B.

PaboTtocnocobHOCTb KBAPLEBOro
PEe30HATOPa NPOBEPSIOT NOCPencT-
BOM 3GMBIKGHMS NoBOM M3 nNap KoH-
TakToB nedatHoW nnatel. Ecnm npu
3TOM FeHEepPaLMM HET, TO, CKopee BCe-
ro, HEUCNPABHO MUKPOCXEMQ.

3. Her curnana c NAY. Ha sbi-
XoAe MMKPOCXEMbI CUFHAM eCTb

BoO3MOXHbIE NPUUMUHbI HEUC-
NpaBHOCTA:

71 OTCYTCTBME HONPAXEHUA NUTAHUA
ycunurens;

- HEUCNPABHOCTbL 3f1IEMEHTOB YyCH-
nurens;

J HEeWCNPaBHOCTL CBETOAMOAC.

Ocuunnorpadpom nposepsitoT HaA-
NUYUEe CUrHONG HG KaTo4e CcBeToguo-
no. Ecnu curnana ageck HeT, nposepsi-
0T €ro NPOXOXAEeHUE C BbIXOAT MUK-
pocxembl A0 cseTogyoaa.

Haubonee yacto scTpeuatowmecs
npy 3Tom gedexTbl — BbIXO[, U3 CTPOS
TPOH3UCTOPO BLIXOOHOrO Kackaga
ycUnuTens, HapylleHWe NnaeK, BbiBo-
[OB 3NEeMEHTOB YCHUNUTENS.

4. Her curnana c NgY. ®oro-
AnoA NOKU3bIBAET HANMYME NO-
CTOSIHHOTO YPOBHS HANPsKe-
Hus. Beictpo paspspxaiores 6a-
rapesikn. CBeToaMOA NOCTOAHHO
OTKPbBIT M Yepes Hero nporexaer
3HOYMTENbHBINA TOK

Bo3MOXHbIe NPUUNHDI:

9 npoboit ogHOro M3 TPAH3UCTOPOB
ycunutens;
T uanuuMe peyx unu Gonee nap 3a-

MKHYTBIX KOHTGKTOB KJGBUATYpPbI;
il HEUCNPUBHOCTb MUKPOCXEMbI.

UcnpasHoCTb TPGH3UCTOPOB M HA-
NIndUe 3IAMKHYTbIX KOHTGKTOE nNpobe-
paloT “npossorkoi”. MenpasHocTe
MHUKPOCXEMBI NPOBEPSAIOT 30MeHO;1.

5. € NRY nocrosxwHo naer Ka-
Kxas-nm6o KOMaHAa NPy HeHAXa-
ThIX KHONKAOX Knaswatypbl. beicr-
po paspskalores 6arapeiiku

BoO3MOXHbIe NPUHUHBI Heuc-
npaBHOCTU:

A YMEHbLLEHWE CONPOTHUBNEHMUS M3OoNs-
LMK MeXAay BbIBOOGOMU MUKDOCXEMbI
UNU KOHTOKTOMMU neYaTHoM nnarbl;

nl yMeHblleHue CONPOTHUBNEHUA U3O-
nsumn mexay rpaduTosoit nepe-

MBIMKOM M NPOXOPSLMM NOA,

NEYATHLIM MNPOBOAHUKOM;
71 HEMCNPABHOCTD MUKPOCXEMBI.

TwoTensHO NPOMLIBAIOT CNMPTOM
BbLIBOAbLI MMUKPOCXEMbI, YCTPOHSISl cne-
nbl kaHudonu, nuink, rpsse. Ha neyar-
HOM NNATE BATHBIM TOMMOHOM, CMO-
YEHHbIM CNUPTOM, MPOTUPCIOT KOHTAK-
1. Beinaueator u3 nnatel cooTBETCT-
sylowme ebiBogsl Mukpocxemel. Ecom
nocne 3toro komangs ¢ NAY npogon-
XAIOT NOCTYNATb — MEHSIIOT MMKPO-
cxemy. Ecnm curHan nponapet, vyt
MECTO YTEYKM TOKa € rpaduToBOM Ne-
PEMBIYKM HO NEYATHBIA NPOBOJHMK.
MposopHuk ¢ obenx cTopoH obpesa-
10T M BMECTO Hero cTassiT (pacnausa-
10T) NEpPEeMbINKYy M3 M30SMPOBAHHOIO
nposoga.

6. He paboraer ogHa nnu He-
ckonbko kHonok MNAY
Bo3morkHble NpPUYKHDbI HEUC-
NPaBHOCTU:
“1 yBEAMYEHUE CONPOTHBAEHMS 30MbI-
KQIOLMX KOHTOKTOB KNGBUATYPbI;
1 TpewuHa Ha nNnaTte.
MynbTmeTpom 3amepsitoT conpo-
TMBNEHME KOHTOKTOB. Y MCNPOBHBIX
kHonok oHo pasHo 2...5 kOm. Ecnm
conpotuenerne Gonbwe 10 kKOm —
KHoOnka HewcnpasHa. B stom cnyuae
nbo meHsioT “pe3nHKy” LenmMKoM,
nmbo pemoHTUPYIoT KOHTOKT. B npo-
AQXKE UMEIOTCS CNELMANbHBIE PEMOHT-
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Hwie komnnexrol ana MNAY. B ux cocras
BXOLAT KOHTOKTHI M3 TOKONPOBOASALLEN
pe3nHbl, KOTOPblE HOKIEMBAIOTCA HA
HeMCNPaBHbIE KOHTOKTHI KJIGBMATYpbI
CHUAMKOHOBBIM KJIEEM, BXOASALLMM B pe-
MOHTHbBIM KOMIMIEKT.

Hanmume TpewmH onpepensiot Bu-
ayansro. lNospexaeHHble nevatHbie
APOBOAHMKM BOCCTAHABNMBAIOT C MOMO-
WO NEPEMbIYEK M3 TOHKOTO NPOBOAT.

B GonbliMHCTBE COBPEMEHHbIX
NAY npepycmoTpeHa BO3MOXHOCTb
nepepenku MX B CEPBMCHBIM MynbT.
CywrocTs nepefenkM 3aKo4aeTcs B
YCTQHOBKE HOBOM MM NEPECTaHOBKE
MMEIOLLEMCS HO MEeYdTHOM nnare ne-
PEeMbIUKM, MPUHEM MECTO YCTAHOBKM
Ha nnate obo3Hayero.

B kauecTee NpUMEpPd HA PUCYHKE
nokasax MNAY RM-836 pna tenesu-

sopoes SONY co chsaTOM BepxHei
kpbiwkoi. lNocne ycraroeku nepe-
Mbluku B no3. 1 Mamensetcs GyHKUM-
OHQNbHOE HAO3HAOYEHHE KHOMKK U3Me-
Henua dopmata M3obpaxerms .
Tenepb nocne pBYXKPATHOTO HAXa-
TMA HO 3TY KHOMKY TENEBM3OP M3 pa-
6ouero pexmMma nepesopMTcs B cep-
BMCHBbIM.

ﬂ ®@ OBMEH ONbLITOM @

TENEBU3OPbI «Funai TV-2000A MK8, MK7» u
«Sony KV-M1400K». HEKOTOPbIE HEUCMTPABHOCTU
B LLENAX NUTAHUA

ACCMATPMBAIOTCS HEKOTOPbIE HOM-

6onee uacro BcTpevatoLmecs He-

MCNPABHOCTM B LENAX NUTAHMA NO-
NynapHbIX MOJIeNIel TENIEBM3OPOB, NPH-
BOOMTCS OHONM3 BO3HMKHOBEHMA Ae-
exros 1 cnocobbl MX yCTPAHEHHs.

FUNAI TV-2000A MK8

Xapakteprbii pedekT MCTouKMKa
NMTAHMA [LOKHOTO TeneBM3opa — Npo-
60#t KNIOYeBOro TPaH3UCTOpa Npeob-
pasoeatens Q601 (puc. 1). Brewnu-
MM NPU3HOKAOMM TAOKOM HEMCNPOBHOC-
TM ABARIOTCA HEBO3MOXHOCTb BKIIIOYE-
HMA GNNAQPATA M NeperopesLMi ceTe-
soit npeaoxpanmtens. Kpome TpaHsu-
CTOpQ, KOK NpPOBMAO, BbIXOOMT M3
ctpon ctabunutpor D611,

~

Q601

D612 S / R604
25C3979 R603 15k
47

R614

33
p ~} ()
R615
c612 1.2
I 0.022mk
D611 L
Uz--12BSB Puc. 1
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Npuunron pedexra, no Moemy
MHEHMIO, SIBNAETCS KOHCTPYKTMBHOS He-
nopaboTka — MOLHOCTb TPAH3MCTOPA
Q601 (2SC3979 — 3 A, 40 Br) nepo-
cTatouHa ana Hapexwroi pabotbl ycT-
pomctea. [NockonbKy KIIOYEBOM TPaK-
suctop paboraer B CBOMX NpepenbHbIX
pexumax, Gonee unu MeHee 3HQYM-
TEeNnbHAs Neperpyska, HanpMmep,
BCNencTeMe HeCTabMNBHOCTM CETEBOTo
HONPSXXEHMS, MOXET NPMBECTHU K €ro
npoboto. Ona 14-pgioiiMoBbix Tenesu-
3opos 3toi cepun (mopenu TV-1400A
MK8 u TV-2000A MK8 cobparb Ha
OMHOKOBOM KOHCTPYKTMBE) [OHHbIM
nedexT He XApOKTEpeH BCNeacTene
MeHbLLeM NoTpebnaeMon MOLLKOCTM.

[na HopexXHoro ycTpareHus Hemc-
npasroctu B kavectse Q601 cnepyer
npumeruTb Gonee MOLLHBIM TPOH3MUC-
Top. MNpakTHyeckm npeantHo ans 3Tom
uenM noaxopgMT  NATMAMNEPHbIM
BUT11AF, oTnuualowmiics, nomMumo
BCero npow4ero, HeaedMLMTHOCTBIO M
OTHOCMTENbHOM felesm3HoM. B kaue-
cree crabunutpora D611 noporper
nio6oM MANOMOLLKBIM MMIOPTHBIM CTA-
6unutpor Ha 12 B. B kpaknem cny-
yae, moxHo npumennts KC212XK
(2C212X).

FUNAI TV-2000A MK7
O HeUCNPABHOCTAX MCTOYHMKA MK~
TAKMS 3TOM MOAENM YXE YNOMHMHANOCh

K.Casyenko

Ha crpamMuax xypwana (1998 r.,
Ne1). Onucbieaemuit 3peck pedekr
BCTPEYQETCA OTHOCMTENBHO HE HaCTo,
HO MO-CBOEMY OH TAOKXKE TMIMYEH.

Brewkrne nposBneHus ero Takue
Xe, KOK M B BbILUEONMCOHHOM Chy-
yge, — TENEBM3Op He BKJIOYOETCA.
OpHako ceTeBoM NPefoXpaHUTENt He
neperopaer.

MpuurHOi HeMCNPABHOCTM ABNAET-
€A NOTeps eMKOCTH KOHOEHCATOPOM
C516 (puc. 2) uyenn 3anycka. Ons
NpOBEPKM KOHAEHCATOPd AOCTATONHO
NOpKNIoYMTh MAPANNENLHO €My 3dBe-
FOMO MCMPABHBIM.

Yctpakenme pedekrta cocToMT B
samere C516, npuuem pnsa Goneweh
HOOEXHOCTM XENATENbHO MPHUMEHMTL
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<3 t
R502 R503
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koHaeHcarop ¢ Gonee Bbicoknm pabo-
YWM HAMPSKEHNEM.

SONY KV-M1400K

Becbma pacnpoCTpaHEHHbIM fe-
$EeKTOM 3TOro TENneBmsopa senAeTca
oTcyTCTBMe pactpa i 3eyka B pabo-
uem pexume. [pu aTomM annapar pea-
rupyet Ha komanasl ¢ nynsta [1Y (06
3TOM CUrHANU3MpPYeT CBETOAMOA Ha
nepegHe NaHENu), nepeknicyaercs b
AeXypHbIA pexym u 0BparHo.

NpuunHOM HeMCNPABHOCTH ABNAET-
€l NeperopaHve MHTErpanLHOro npe-
poxpauurens R801 B uenw nuranms

ctpounoit  paseseptkn (120 B)
{puc. 3). B kayecrse R8O1 B tenesu-
3ope ycraHoeneH GhicTpopencTByio-
wwmii npepoxpanutens N15, paccum-
TarHbi Ha Tok 600 MA. OuesngHo, v
30eCh MMEeeT MECTO KOHCTPYKTHMBHOSA
HepopaboTka, TAK KAK YCTQHOBKA
npenoxpanutens N20 (rox 800 mA)
pa3 ¥ HABCErAd YCTPAHAET 3TOT pe-
dexr. [ina nywen HaaexHoCTM peko-
MEHAYETCA TAKXE 3AMEHWTh Kilode-
BOI1 TPUH3UCTOP CTPOYHOM PA3BEPTKU
Q802 (BU508AS2 unu BU5S08DFI).
B 3aknoueHre XOUHy 3aMETHTD, YTO
npveepenHbie 3neck cnocobel yctpaxe-

L d

0803 ¥
RGP10G

R803 R804
331Br 33

RB02
10k 1/4Bt

Rez27 0820
22¢ 1SS133

Puc. 3

Hua gedexTos 3acnyxueatot abeontor-
HOrO AOBEpMs, NOCKOJIbKY HEORHO-
kpatHO 6biny NpoBepeHbl Ha NPAKTHKE.

BUAEOABOUKU «Sony KV-14V5, KV-14V6».
OYHKUUA CAMOAUATHOCTUKMU n CBPOC OLUUBOK

HEeUCNPaBHOCTAX, BO3HMKLLINX
B annapare, CUrHanuavpyer
pacnonoxeHHbd Ha nepen-

Hell naneny kpackbii ceetopmop. OH

paboraer B pexume: cepusi BCMbi-

wek — naysa. B sasucrmoctu ot supa

HEUCTIPABHOCTH MEHSETC W 4UCNO

BCMLILLEK B CEPWM.

B tabnuue npuseneHa wHAM-
KAuWs HeMcnpaBHOCTENM Ans AAH-
HbIX MOAENen.

Ins skniouenus pexuma otobpa-
KEHHS YUCNA OLMBOK CUCTEMBI CAMO-
[OMArHOCTUKM HAAO B AEXYPHOM pe-
»ume nogate ¢ MAY cnepyrcwyto no-
cneposarensHocTs Komana: 1 —

- - [=].

Ha akpane nosewurcs Hapnvcs SER-
VICE TEST v undopmaums:

2:0 4:0 5:1, rae cumeon “0” obo-
3Ha4aer, 4to owwmbok Her, 17
owubka ecrb.

Ona c6bpoca owmbok nocneposa-
TenbHo Haxwmmaret Ha [AY kHonkw
“g" — "0".

MpuBepem npuMep TMNMUYHOW He-
MUCNPABHOCTH.

Mocne 3ameHbl BbILLEALErO M3
CTpOs CTpouYHOro Tpakcdopmaropa
HQ HOBbII CBETOAMOA UHAMLIMPYET He-
vcnpasHocTs — muraet 5 pas, xora
annapar paboraer Hopmansho. M3
npvBeperHo Tabnuubl cnepyeTt, 4To
BO3MOXHBIE NPHUYUHBI HEUCNPABHOCTH
3ABBILIEHWE  HAMPSXKEHMA  LLEnu
+200 B unu HencnpasHocTs nnars C.

Mocne BuINONHEHWs onepauwu
cbpoca owunbok ceeroauon Murath
nepecran, HO Npy NOBTOPHOM BKJIC-
YEeHUU BUOEOOBOMKM 3QMUIQan BHOBb.
2710 yKasbiBAET HA TO, YTO HEWUCNpaB-
HocTb He Beina yerpanerna. Hanpsxe-
Hue uenv +200 B oxazanock B HOpMe.
Mudopmauma o HevwcnpasHoOCTH nna-
bt C nocTynaet B BuaeonpoLeccop no
wwmne ABB, a panee yxe no umdpo-
Boit wure I°C — B MUKpOKOHTpONNEp.

Mpu4yHa HEMCNPABHOCTH — 3GBbI-
LIEHHOE 3HAYEHWE YCKOPSIOWEro Ha-
NpsRXeHWs Ha kMHeckone. YcTpaHaeTcs

Flosuusoniii Homep 0802, T801 1C304, IC501 D807

3neMeHTa nnarbt A

HemcnpasHocTs Her CTpoUHbIX HeT KanpoBbix MMIYNLCOB. | 3aBbILLEHO Hanpsbxenve tenis +200 B.
YMITYNBCOB HeucnpaseH BuaeonpoLeccop Hewcnpaera nnara C

Yucno Bcnbiwex 2 4 5

perynstopom SCREEN, pacnonoxen-
HbIM HO CTPOYHOM TpaHcdopMmarope.

IAPYBEN HLIE
NEPEHOCHLIE HEPHO-
SENDIE TRNEBVIOPHI
e b S

sra
Vem

[ ]

B kHMre paccMOTpeHa CXEMOTEXHHKa TMOYTH
JIBYX JIECATKOB MoJieJieil 3apyGemHbix
NEPeHOCHBIX YepHO-GeJibix TeJeBH30pOB, NapK
KOTOphIX B HAacTofiliee BpeMA [JOCTATOTHO
BeJIHK. BrepBhie mpuBe/ieHb OMHCAHHA
NpUAIMIA paboTel GoJBIMHCTBA H3 HMX H
METOJ[hl TIOMCKA XapaKTepHBIX
HeNCTIPaBHOCTEH, 8 TAKIKe OIHCAHBI
Heolxopumbie peryauposky. [pusenenn
NOJHbIE CXEMbi € ONACAHHEM H METOJHKOM
NOMCKA HEHCNPABHOCTEH TeJeBH3OPOB
Samsung 5.5", Kansai, Elekta, Chunlei
TW4420/3520, Standart TV-BN, Elektra-
YWT882.5,5, GD-889, Latan LT-1298/LT-
1499, Siesta/Orchid SB23-2U/4, Sony FD-
240BE, a Taxe noNHbE CXeMbI
tenepusopos Avanti T430, Atlanta, Avanti
T1200, Pawasonic, Sabah, Temp AV330,
Opta, Siesta. Asropu: A. B. Pomn u A.
E. Teckun. 152 crp.
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BUAEONNENEP «Shivaki SVP-710».
HEKOTOPBLIE HEMCINPABHOCTH

ngeorexHuka SHIVAKI

umena pacnpocrpaHe-

Hue B Hayane 90-x ropos
B OCHOBHOM M3-30 CBOE# fe-
LWIEeBM3HbI U XOPOLLO OPraHn-
30BAHHON PEKIOMHOW KOM-
naHmm.

Celuac ata annaparypa, npu-
obpeTeHHas B TO Bpems, U3-3a CTO-
peHHs BCe HaLLe CTaNd BbIXOOUTL M3
crpos. B craree onmcaHel HekoTo-
pble HEMCNPOBHOCTU BUOEoMNneKe-
pa (BM) “Shivaki SYP-710" u cno-
cobbl UX YCTPAHEHMS.

Heckonbko cnoB © KOMNOHOBKE
anemeHToB Bl ¢ ToukM 3penus pe-
MOHTQ.

BIM noctpoeH no cxeme cumme-
TpMuHO pacnonoxexHoro JIMM.
DNeKTPOHHAS OTKMABIBAIOLLASACS
nnara pasmeweHa ceepxy JIMM,
yto 3HauMTENLHO Obnerucer po-
CTyn Kk 60NBLIMHCTBY 3NEKTPOHHBIX
M MEXOHMYECKUX INIEMEHTOB.

K Hepocratkam BI1 cnegyer ot-
HECTH CnegyioLme:
~1 HECKONbKO HEYHAAa4YHO pa3me-

WeHbl OBUraTenb 3aNPaBKU M

NPOrpPaMMHQOS LIECTEPHS, 4TO

3ATPYSHAET AOCTYN K HUM B Cny-

YOe PeMOHTQ;
<1 HO APOrPOMMHOM NepeKnoya-

Tene HeyQOa4HO pPACNONOXEHDI

YCTOHOBOUYHbBIE PUCKMU.

A.Popnn
Tabnuua 1
Homep xo::z:x;; passema ! ) . s 6 ; 8
Hanpsaxenue, B 9 0 117 13,8 0 0 0

BHewnui Bug, y3nos Bl noko-
3aH Ha puc. 1—13.

PaccMoTpuM BO3MOXHBIE HEUC-
npasHoctv BN n cnocobbr ux ycr-
pOHEHus.

1. BN He Bkmouaerca. Ha
nepegHeun NaHesnyu He CBETUT-
cs nuaukarop STAND-BY

MpuumH 31O HeucnpaBHOCTH
MOXeET BbITb HECKONBKO.

BHauane nposepsior paboro-
€nocobHOCTb UCTOMHMKA MUTAHMS
(1M). Ons atoro cHUMalOT Bepx-
Hiolo kpbiwky Bl (otBopaumsator
4 sunTa no 6okam), oTBOpOUMBO-
IOT KpeneXx OCHOBHOW 3NEKTPOH-
HOM nnate (6 wypynos), oceo-
6oxaaloT  3aLUenKy KpenneHwus
koHseprepa AMB (puc. 1, nos. 1,
B panbHeiwem puc. 1/1). 3arem
NPUNOSHUMAIOT MEPERHIOI 4aCTb
nNaTsl M NEPEeBOpPaYMBAIOT €€ Ane-
KTPOHHLIMM 3nemeHTamu k cebe.
CHMMQAIOT pa3beMHbIM COEAUHH-
tens P1101 (puc. 2/ 1), ekniouator
MUTAHUE U KOHTPONUPYIOT BENUYMU-

Hbl HOMPSXXEHUM HA PA3LEMHOM
coegunutene P1102 wcrounmnka
nutanus (puc. 3/1) B coorBercr-
BuM ¢ Tabn. 1. Hanpsixexus name-
peHbl OTHOCUTENLHO KOHT. 7 co-
epuuutens P1102.

Ecnv Her HanpsxeHus Ha
koHT. 4 u lcoepunurens P1102,
NpPOBEPSIOT UCMPABHOCTb TPAH3MC-
Topa Q101 (2SD1276 — orevect-
seHHbil aHanor KT829) (puc. 4/ 1),
crabunusaropa HANPSHKEHUS
IC102 (LM7809) (puc. 4/2), a
Takxe gnopos D106—D 109 v kon-
pexcaropa C104.

Ecnu Ha coepuuutene P1102
OTCYTCTBYIOT BCE€ BbIXOfHblE HO-
NpsXXEHUs, NPOBEPSIOT MCNPAB-
HocTb npepoxpanutens F101
(puc. 4/3). Ecnu xe HeT Hanpsixe-
HMs TONLKO HA KOHT. 5 coepnHuTte-
ns P1102, nposepsior mcnpaos-
Hoctb grogos D110—D113, npe-
noxpanutens F103 (puc. 4/4),
kongeHcaropa C106.

Ecnu Bce BbIXOOHbIE HaNpsxe-
Hus Ha coepuHutene P1102 cos-

A

1
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NOAaIOT € YKa3aHHbiMK B Tabn. 1
(po3bpoc HanpsxeHUM AONYCTUM
B npegenax +5%), nogcoegmHsioT
coegurutens P1101 ot Ul k oc-
HOBHOM NNATE M KOHTPOSMPYIOT Te
Xe HaNPsXEeHUs (MX BENUYMHA MO-
xeT ymeHbwmntbes Ha 10%),4to M
HO  KOHTAKTOX  coeauHMUTens
P1102. 3arem KOHTPONMPYIOT BbI-
xogHoe HanpsxeHue 6 B Ha kpan-
HeM NpaBom BuiBoge ctabunuaa-
Topa HONPsXeHWs IC101
(LM7806) (pmc. 8/8) u npoeeps-
10T MCNPABHOCTL TPOH3UCTOPOB
Q104, Q105, pacnonoxeHHbIX
HQ OCHOBHOM Nnarte.

Ecnm U menpaseH, a mHguka-
top STAND-BY Ha nepegHeit na-
Henn He CBEeTMUTCS, NPOBEPSIT Ha-
rpy3ku UM

OcHoBHbiMM Harpy3skamu U1
sBnsTCH: 610K OCHOBHOrO NPUBO-
aa (BON) (puc. 5/ 1), 6nok supgeo-
ronosok (BBI) (puc. 5/2), mukpo-
xoutponnep IC501 (puc. 6/1) m
MMKpOCXeMd YNpaBrieHWs ABWra-

Puc. 3

1IC502

Tenem 3QNPABKM
(puc. 6/2). B cnyuae neperpy3kmu
I sBoamoxHo NeperopdHue npe-
poxpanurener F103 u F101.

Mpoeepxa Harpy3ok MI1 ocy-
LLEeCTBISETCS METOAOM NOCNEQOBA-
TEeNnLHOro Mx otcoeguHenus. Lienm
nutaHus geuratens bBI moxHo ot~
KNIOYUTL, OTCOEAMHUB COEAMHM-
Terb, NOKA3GHHLIM HA puc. 5/4, a
BOnN coeguumtens CN1
(puc. 5/3).

YctpaHeHHe KOpOTKOro 3CMbi-
KOHUS MO MUTOHUKD 3DSIEMEHTOB
BOTI1 m BBl ceogutcs x 3ameHe mMx
CUNOBLIX YNPUBASIOWMX MHKPO-
cxem tmnos LB1689 u M1721SL
COOTBETCTBEHHO.

3areM KOHTPONMPYIOT HANPS-
XeHust NuTaums 5,2 B Ha euie. 42
mukpokoHtponnepa 1C501 w
12 B Ha BbiB. 7 1 8 muKpocxemsl
ynpaeneHus ABUratenem 3anpae-
xm IC502.

Y3en unu mmkpocxemd, KoTo-
pbie UMEIOT KOPOTKOE 3aMBbIKOHME

Puc. 5

no MUTaHWI unM notpebnsior
60nbLWION TOK, MOXHO ONPERENHTL
no ux Harpesy. Hanpumep, Temne-
patypa Koprycd MHKPOCXEM
IC501 mIC502 He gonxHa npesbi-
warte 40°C. Ecnu temneparypa
KOPNyCcd OgHOM M3 3TUX MMHKpPO-
cxeM 3HauuTensHo 6onbwe yka-
30HHOM, CKOpee BCEro HeMcnpae-
HO 3TA MMKPOCXEMA.

Ecnum Bl npm Haxatum kHonkm
OPERATE wvnu npu yctaHoeke
BMAEOKACCETH B KACCETONPHEM-
HMK He nepesogMTcs B paboumi
pexum (He 3aropaertcs MHAMKOA-
top OPERATE), npuHumarwT pe-
LWEeHHUE O 30MEHE MUKPOKOHTPOS-
nepa IC501 (npu ycnoBum wuc-
npasHoro MI).

2. Mupuxarop STAND-BY
nepepgHen NAaHenu CBETHUTCSH.
Mpu Heoxarun knonkn OPER-
ATE nnu npmn ycraHoBKe BH-
AEOKUCCETHI B KACCETONPU~
emHux BIl nepexogur B pa-
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Tabnmua 2

Ynp
OT MMKpO-
KoHTpOnnepa

Aewratens
3anpaexu

Puc. 7

6ounii pexxum, HO 3arpysKu
Kaccerbt Her

MpoBepsioT muKkpocxemy yn-
paBnexys Apuratenem 3anpaBKy
(puc. 6/2) n anektprueckme Lenu
€ro BKIOYEHMS.

B BN “Shivaki SVP-710” wc-
NONb3OBAHA CXEMA YNpaBEHUs
pBYratenem  3GnpPOBKM  TMNG
LB1641 (IC502). Ha puc. 7 npu-
BEIEHO CXEMA BKNIOYEHUA MUKPO-
cxemnl 1IC502, a B Tabn. 2 ykasa-
Hbl HONpsXKEHMs Ha BuB. 2, 5, 6,
10 ee B 30BMCHMOCTH OT pexmma
pa6oru BI.

Brauane nposepsior Hanuume
Hanpsxenns nutanms 12 B Ha
BbiB. 7, 8 Mukpocxemsl IC502. 3a-
TeM KOHTPONUPYIOT LIENIOCTHOCTL
3NEKTPUYECKMX COEAMHEHMI COOT-
BETCTBEHHO MeXAY BbiB. 2, 3 MMK-
pokantponnepa IC501 v BuB. 5, 6
mmkpocxemst 1IC502.

danee nposepsatoT Hannuune
3NIEKTPUUECKUX COEAUHEHUN COOT-
BeTCTBEHHO MexXAay BuiB. 2, 10 mu-
kpocxems IC502, konr. 1, 2 pase-
€MHOro P5D03

coeaviHUTens

PEMOHT&CEPBAC-1'2000

Cron

Pexum paborel HanpsxeHns Ha BLIBOAAX MUKpOCXeMbl, B
RBUTaTens 3aNpasKu
5 6 2 10
Cron 0 0 0 0
Bpauy Bnepen 5 0 9 0
Bpaujenue Hasag 0 5 0 9
5 5 0 0

(MopkupoBka coepmHMTEns HaHe-
ceHd ¢ oBpaTHON CTOPOHBI Nevar-
HOM NNaTel) ¥ aanee Yepes coepu-
nmtenu PD501, PDDO2, pacnono-
XeHHble Ha HWxHer nnate JINMM
(puc. 5/5 v 5/6 coorsetcTBEHHO)
c ABUrarenem 3anpaBku
(pvc. 8/1).

Crnepylowmii 3Tan — nposepka
pBvrarens 3anpasku. [ns 3toro
otkniovaior coepmumtens PDDO2,
NOAKNIOYGIOT K BLIBOAOM ABMraTe-
N5l BHEWHWI UCTOUHWK MOCTOAHHO-
ro Hanpsxeuus 5...9 B B nmobow
nonsproctv. Bpawenme Bana pey-
ratens 3anpasky 6e3 pbIBKOB yKa-
3LIBOET HQ €ro UCNPABHOCTb.

Ecnu B npouecce nposepky He-
MCNPOBHBIX 351IEMEHTOB He 6bino
HQWAEHO, NOCNEOBATENbHO 3aMe-
HaloT  mukpocxembl 1C502 wu

IC501.

3. Npu ycraroexe Bupeo-
KOCCETh! He 3aropaerca HHAN-
xarop OPERATE, xaccera He
sarpyxaercsa 8 JINM. Knonkon
OPERATE BIl nepeBogurcs B
pabounii pexxmm

MNepen ycranoBko# Kaccetul B
KOCCETONPUEMHUK OMMETPOM Mpo-

BEPSIOT 3GMKHYTOE COCTOIHUE KHOT-
km CST OUT {puc. 9/1 — Bup c ob-
PATHOM CTOpPOHLI), 3aTEM CHUMQIOT
KQCCETONPUEMHMK, AN Yero OTBO-
pauvsatoT asa BuHTa (pyc. 10/1).

B cHathi KacceTONpUEMHUK
BCTABASIOT C NErKMM HAXMMOM
KOGCCeTy M NPOBEpSIOT NOCTyna-
TenLHOE [ABWXEHME BHICTYNQ, CO-
€OMHEHHOrO CO LIKMBOM 3Qrpy3Ku
kacceTsi (HO puCyHKe He MoKa-
san), Bponb kHonku CST IN
{pyc. 9/2) v ommeTpom KOHTPONM-
PYIOT 3GMbIKOHWE KHOTMKH.

Ecnu npu ycraHoBke Kkaccerul
kuonku CST IN u CST OUT cpaba-
tuBatoT, a Bl He nepexopuT B pa-
6ounii pexym, TO NPOBEPSIOT Lie-
NIOCTHOCTb NIMHUM, K KOTOPBIM nopa-
KIIOHEHB KHOMKM.

Llens nonkniouenus KHOMKM
CST OUT: kHonka — KoHT. 2, 6 co-
envutens PH501 (puc. 9/4) —
koHT. 1, 5 coepunutens P5HOS
(puc. 6/3) — BbIB. 7 MUKPOKOHT-
ponnepa IC501.

Llens nopknioyeHus KHOMKY
CST IN: kHonka — koHT. 3, 6 co-
epmnmtens PH501 — kouT. 2 co-
epvnvitens PSHO5 — BuiB. 8 muk-
pokounTponnepa IC501.

=S

Puc. 9
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Ecny uenu mcnpaeHsl, npoeeps-
10T, NOABNSETCA NN NPM YCTAHOBKE
KacceTbi HanpsxeHsye 5 B Ha yka-
30HHBIX BBILE BBIBOAOX MHKPO-
KOHTpOnnepa (Haxaras KHonka —
nosBneHMe HaNpaXeHns).

Ecny B MOMEHT ycTQHOBKM KaC-
CeThbi B KACCETONPUEMHMK YNPaBNs-
rowme Hanpsxxeums ¢ kvonok CST
OUT 1 CST IN Ha ebi. 7, 8 mukpo-
cxembi IC50 1 nosensiorca (B onpe-
AENEeHHOM BbIlIE NOCNEAOBATESNb-
HoctH), a BN B pabousnii pexmm He
NEpPEeBOAMTCA M OBUraTENb 30NPaB-
KM HE BKNIOHOETCH, TO 3CAMEHSAIOT
mukpokoutponnep IC501.

Otmetvm, uto ecnm B Haxo-
anrca B pexvme “Cron”, To nono-
XeHye NIOXA KACCETONPMEMHUKA
AONXHO O6biTb B  MAKCMMONBHO
6nmnxHem K nepegHeit NaHenu no-
noxeHuu fo $GuUKCaLMM CTONOPOB
(puc. 10/2).

4. Kaccera sarpyxaercs,
3aTeM CaMOrNpPoU3BOJILHO Bbi-
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rpyxaerca. Unaukarop CSTIN
HO nepeaHen naHenu He 3aro-
paerca

OmmeTpom npoBepaIoT MCNpas-
HOCTb KHOMKM PMKCALMM KACCETHI
(pwc. 8/2) na kourakrax “DOWN”
m “Vec” coegmuurens PD501
(puc. 5/5), a Takxe uenoctHocms
uenu ot koHtakta “DOWN” coeam-
nutens PD501 yepes kout. 3 coegu-
nutena P5D03, peawcrop R526 (Ha
pucyHke He nokasad) po ewie. 41
mukpokoxTponnepa IC501.

Ecnu pyko#t Haxate kHONKy
Jukcauum kaccetsl M Ha BbiB.4 1
mukpocxemsl IC501 noseurca Ha-
npsxenve 4...4,5B, a Hemcnpas-
HOCTb HE YCTPOHMNACh, 3OMEHSIOT
MMUKPOKOHTpOnnep.

5. Kaccera sarpyxaercs,
ecTb BoCnpousBegeHne u ne-
pemorka B ob6e cropoHbl. Ye-
pes 5...7 ¢ Bl camonpous-
BONbHO MEepeBOSMTCA B pe-
wum “Cron”

\
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Puc. 11 l

MNpoeepsior ncnpasHocTs onTo-
napsl, PACNONOXEHHOM Nop npa-
BbIM NogKacceTHUKom. YTobb He
CHMMATL onTonapy (gns 3Toro no-
Tpebyertca cuatb yaen BOI m npo-
rPOMMHBIM y3en), Bpy4Hyio Bpa-
W atoT B No6OM HONPABNEHMM NPa-
BbIM NOAKACCETHMK M OCLMNNOrpa-
$HOM KOHTPONMPYIOT NPAMOYTOnb~
HbIE MMNYNbCh HA BbIB. | MMKpO-
kontponnepa IC501. Ecnu um-
NyNbLCOB HET, NPOBEPSAIOT MCNPUB-
Hoctb TpaHsncropa Q501 {naxo-
avtcs pagom ¢ IC501) m konTpo-
NUPYIOT MMMYNbChl GMMAMTYOO0M
0,5...1 B na kout.”REEL" coepmu-
nuutens PD501, pacnonoxexHoro
cum3y JINM. Ecnu mmnynbcoe Ha
coepgurutene PD501 Het, samens-
10T onTonapy.

MpuusHo# 3TOM HeMcnpaBHOC-
TM MOXET BbiTh TOKXE BbIXOAZ M3
ctpos ceetoguopa (puc. 8/3) m
doTtorpansucropos (puc. 9/3 m
puc. 11/1 — Bup c obparHoM
CTOpOHBI).

‘
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Ceetopmopn u ¢poToTpaH3MUCTO-
pbl NPOBEPSIOT 3GMEHOMN.

6. Kaccera 3arpyxaercs,
KOMOHAbI YNPABNEeHMA He
Bceraa orpabarsiBaioTCs MM
oTpabarsiBalOTCA APYrue Ko-
margbl

Bo3moxHoM npuumHON pedek-
Ta MoxeT 6bITb HeMcnpaeBHOCTb
MAK HEeNpaBMALHOE MOJIOXEHMe
NPOFPAMMHOIO MepeKnoyaTens M
NPOrpPOMMHOM LUECTEPHM.

BHayane npu cHATOM KacceTo-
npuemHmke cHumatot JINM. Ons
3TOro OTBOPQYMBAIOT ABQ BUHTAQ MO
6okam JIMM (puc. 8/4) v opgwu
c3apm (pmc. 8/5).

Npunogrnmatot JIMM u nepe-
sopaumsaiotr ero. OtBOpayMBatoT
Tpu  BuHTa Kpenneuna bOI
(puc. 8/6), TpH BHHTG KpenneHus
NPOrpaMMHOro MEXaHM3Ma
(puc. 12/1).

CHMMQIOT NPOrPaMMHBIM MexXa-
Hu3Mm. [poeepsioT uenocTHoCTb
BHYTPEHHMX KAHQBOK MPOTrPaMm-
Ho¥ wectephm (puc. 13/1). 3atem
cHmumator BOIN.

Hao nporpaMMHOM MexaHu3me
oTrMbaIOT 3alEeNnKy M M3BNeKaioT
NPOrpaMMHbIi  MepeKnoyarens
(pvc. 12/2).

MNpoeepsiot, uTobBI TPEyroOnb-
HOS PUCKQ HQ AMCKE NPOTPAMMHO-
ro nepekKoHaTens CoBNana c yep-
TOH ¢ OBpaTHOM CTOPOHBI Nepe-
Knoyarens.

Takxe npu cHATOM Nepekso-
yarene OTKPLIBOETCH YACTb Luec-
TepHM, C BHYTPEHHEN CTOPOHBI KO-
TOpoM pomxkHa 6biTh BUAHG Tpey-
ronbHas sbiemka (puc. 12/3), ko-
TOpQs AOMKHA COBNAAATh C Tpey-
ronbHOM PMUCKOM HO AMCKe Mpo-
rPAMMHOrO NepekoYaTens, ecim
€ro nonoXeHue NPABUIbHO yCTa-
HOBREHO.

Ecnu BeleMka Ha LiecTepHe He
BMAHQ, NPOBOPAYMBAIOT BPYHHYIO
BQJ ABMrOTENs 3GNPOBKK A0 ee no-
SBNIEHMS.

OcCTpbiM LIMAOM MM TOHKOM
OTBEPTKOM CHMMQAIOT CTOMOPHYIO
waiby NPorpaMMHOro nepexsnio-
yatens (puc. 12/4) v BbiHnmatoT

PEMOHT&CEPBMC-1'2000

BPOLCIOWMICA AUCK NepeKsnio-
yarens.

Yuycrar popoxkM 1 LeTkH nepe-
KAtoNaTeNs, CMa3blBAOT WX TEXHM-
YyeckMm Ba3enuHOM M cobupator
nepeknoyatens B 06patHol no-
CnepoBaTenlbHOCTH.

Ecnv BCe pucKM Ha LiecTepHe
(pvc. 12/3) v Ha nepexnioyaTene
COBNQNM, TO 3TO COOTBETCTBYET NO-
noxenuio “Cron” JINM.

Ycranaenmeator BOIM n duken-
py!OT ero Tpems BUHTaMK ¢ obpar-
HOM CTOPOHBI.

CaBuralor ponvku 3anpaBkM
nentn (puc. 12/5) k cebe u, npu-
[epXHBAs WX, OAEBaIOT MNpo-
FPOMMHBIA MEXOHM3M TOK, YTO6bI
BBICTYNbl YNPQBAEHWS POSIMKAMHM
3QNPAaBKK NEHTbI M MNPUXMMHOTO
ponwmka (puc. 13/2) nonanum e Ha-
4aNo KOHABKM NPOrPamMMHOM Liec-
TepHU 6nKXe K LUKMBY LIECTEPHM.

YcTaHaBAMBAIOT MPOrpPaMMHBIH
MEXQHH3M M PUKCHPYET ero Tpems
BUHTOMM.

Opesator naccuk (puc. 13/3).
MpoeepsaoT LenocTHOCTL UeneM
Mexzay NPOrpaMMHBIM Nepeksto-
yarenem u coegrumtenem PSM0O4
(na3eaHMe coepmHMTENs YKQ3QHO
c 06emx CTOPOH NEYATHOM NAATHi),
TaKXe NPOBEPAIOT WCMPABHOCTb
pvopoe D505—D508 (owm pac-
NOSIOXKEHB PSAOM C MWKPOKOHT-
ponnepom IC501).

Ecnm HencnpaeHoCTb Nocne toc-
tvpoekn JINIM He ycTpanunacs,
3GMEHSIOT  MWKPOKOHTpoOnnep

IC501.

7. NMpwn 3arpyske supeo-
KacceTbl ABUrarens 3anpaskm
[endaer nNonsiTkM BPOLLEHMS,
« 3aTem OCTaHAaBIMBUETCA

MNpuumHoM 3TOM HemcnpaeHoC-
TH MOryT 6bITh MEXQHMYECKHE NO-
BpEeXAeHUs NPOrpaMMHON Liec-
TepHM, KacceTtonpmemHHuka. Tak-
Xe, BO3MOXHO, HEMCNPOBHbI MMK-
pocxema 1IC502 v peuratens 3a-
npaeku (MeTogMKa MX NpPOBEpKM
np1eeneHa Bbilue).

CHMMQIOT NPOrPAMMHBIF MeXa-
HM3M, MNPOBEPSIOT MPOTPAMMHYIO
LUECTEPHIO HO NPEeAMET LeSIOCTHO-

CTM KaHaBOK ¢ o6enx CTOPOH.
CMa3bIBQIOT KQHABKM NPOTPaMM-
HOM LIeCTepHWM CNeLUanbHOM
CMQ3KOM MNM TEXHMYECKMM Ba3e-
nvHom. [Mposepsitor LenocTHOCTL
BMHTOBOM LUECTEPHM, YCTQHOBJIEH-
HOM HQ BaNy ABMraTens 3anpaskk,
cmasbieatot ee. [poeepsior mc-
NPABHOCTb KOCCETONPUEMHMKA.

8. Npu pabore BIl 8 pexu-
me “BocnpoussepeHune” Ha
M306paIKEHMHM C TEeYEeHHMEeM
BpeMeHMu BHayane nossnsa-
10TCS WYMOBBble “yeprouxn”,
3arem LWy MOBbIe NoNocsl

Ecnu uMcTKa ronoBok He npu-
BENa K NONOXWTENbHOMY pe3yrib-
Tarty, 3ameHsoT 6apabaH ¢ rono-
examu (puc. 8/7). Ons atoro or-
BOPQYMBQIOT 2 BUHTA, CHU3Y PpuK-
cupys pykou san peurarens bBI,
3aTeM YAQASIOT MPUMNOM C Naek,
0603HaYEHHbIX ABOWHBIMU CTPef-
KOMM HG MNEeYaTtHOM nnarte, 3a-
KpenneHHOW HO BepXHeW 4acTu
6apabana BBI. Chumator 6apa-
6aH C FONMOBKAMM M MEHSAIOT €ro
Ha Hoewit (P! ¢upmb GOLD
STAR (LG})).

Ecnv u nocne 3amenbl 6apa-
6aHO C FONOBKAMM B peXHMe
“Bocnpoun3sseneHne” BUAHBI LWy-
MOBbie NOJNIOCHI, YMUCTAT TFOJIOBKH,
cHUmatoT 6apabaH, MeHSAIOT yCTa-
HoBOYHOe mecto 6apabara (oc-
toenaa ean peuratens bBI veno-
[BMXXHBIM, NOBOPAYMBALOT B NNOC-
KocTM BpaweHus 6apabaH Ha
180° 1 onsaTh YCTOHOBAMBAIOT €10
Ha MecTo).

Npumeuanue. lonoexkn BBl
cnegyer uvctmtb 6atmMcTOM, CMoO-
YEHHBbIM CMIMPTOM MAM cneLMans-
HOM XMIKOCTbIO, BXOASLLEN B KOM-
NNeKTsl 419 YMCTKM FONOBOK HOKO-
nMTenerd Ha rMBKMX MQrHMTHBIX
avckax vnm ycrpovicre CD-ROM.
YncTky ronoBoK OCyLLEeCTBASIOT CO
BCEelH BO3MOXHOWM OCTOPOXHOCTBIO.
Hewxernne 6amicra gomxHo 6Bbith
BAONL HaNpaBnexMs BpawyeHms 6a-
pabaHa, B BEPTUKANBHOW MIOCKO-
CTM — HeHOoNYCTMMO, TAK KaK 370
MOXeT NPWBECTH K pa3pyLUeHUIO
MOrHUTONPOBOLAA FOIOBKM. &



MATFTHUTONA «Panasonic RX-FS430».
YCTPOMUCTBO, HACTPOUKA n PEMOHT

O6wiue cBepeHms

OcHOBHble TexHuYeckKue xa-
POKTEPUCTUKM
I1ana3oHel 4OCTOT TIOHEpA:
FM 88...108 MIy;
AM Cooiiiiiae 525...1705 xfu
MpomexyTouHaa yacTtora:
FM 10,7 Mly;
Y 455 xly,
YyscTe1TensHOCTL:
FM oo 12 pb/50 mBr

(ebixogHas mowHOCTD);

AM ...l 42,5 pb/m/50 mBr

(BbixopHOS MOWHOCTB)

YacTotHuM gMana3oH
BEKM: o viveeveaanaanann 70...10000 fu
(nenta Tuna l}

BrixogHOs MOWHOCTL: .. ... ... .. 3,5x2 Br
(makeumansHas)

UcTourmkn nuraHmsa:
COTb . vivvnvennnnn 110...127/200...220/
230...2408B, 50/60 Iy,
or6aTapeeKk ................ R20 (UM-1})
(6 wr.}
Motpebnsemos MowHoCTE . ...\t .. 15Br
MOCCO & veiie e e 2,4«kr

{6e3 6arapeex)

B maruuTone ucnonesyeTca pByxno-
NOCHOS OKYCTMHECKds CUCTEeMd, COCTO-
ALLAS M3 ABYX NOP OCHOBHBIX AMHOMMK-
yeckyx ronosok puametpom 10 cm u
conpotvenennem 2,7 Om M pByx nap
BbLICOKOYOCTOTHLIX FOSIOBOK Nbe30Kepa-
Mmuueckoro TMna avametpom 1,5 cm.
MmeloTcs BCTPOEHHBIM KOHOEHCATOp-
Hbli MMKPOGOH ANS 3aNMCK HA KacceTy
M BLIXOAHOMW COEAMHMTENb NS NOAKAIO-
YeHMs ronoBHbIX TeNnedpOHOB CONPOTHB-
nennem 32 Om.

[eka marHuTOnEl OAHOKACCETHAS, C
MNOSHBIM MEXQHMYECKMM aBTOcTOnOM. B
AeKe MCNOMb3yeTcs CUCTeMO 3CNMCH C
BbICOKOYOACTOTHBIM NOOMArHUYMBAHWEM
W CTUPOHWEM NOCTOSHHLIM MOFHWTOM.
MNpegycMOTPEHO MCNOSL3OBAHKE TOSLKO
neHT o6biuHoro Tnd (un 1).

KoHCTpYKTHBHO 3neKTPOHWKO Mmar-
HUTOMBl COCTOMT M3 TPEX NEYATHbIX
NAAT: OCHOBHOM NAQTHI, NAATEI TIOHEPA
1 nnatet UcTouHukd nTanus. OcHoBHOS

NNaTa COAEPXMT YCUAMTENM 3anu-
c1/Bocnpoussepenus ¢ APY3 (IC301),
reHepaTop TOKd NOAMATHWUYUBOHUS
(Q304, T301), sbixopHoM ycunutens
mowHoctn {IC302), crabunmaarop Ha-
npsxeHus nurarms +6 B (Q303). C nent
COEaMHAIOTCS ApYyrMe nnat 4epes
pasvemet CP1, CP6. lnara ToHepa
npepcraenser cobod AByXAMANC3OH-
HOE pPOAMONPHEMHOE  YCTPOMCTBO
(PTTY) u copepxwuT cnepytowime anemeH-
ot: YPY u npeobpazosarens 4acToThl
FM 1pakta {IC1), nonocosoi punetp
10,7 MIy FM tpokra (T1, CF1), YIMY,
netextop, crepeopekonep FM Tpakra u
AM Tionep {IC2).

NMpuHuMNUanbHOs cxema

MpyHUMNMONEHAS CXE8MO MATHUTOSbI
npueepeHa Ha puc. 1. Ha cxeme obo-
3HQYEHB! CNEAYIOLUME NEPeKAoYaTeny:

S1 — nepeknouarens AUONA3OHA
P1Y. Monoxeuuns nepexnoyarens: S —
FM STEREO, F — FM, A — AM.

S3 — nepeknouaTenb PeXHMa Mar-
Hutonbl. Monoxenus nepexnouarens:
T — TAPE, R — RADIO.

S4 — nepeknioyaTens PeX1MoOB 3a-
nuch/ BocnpousseaeHHe. [lonoxeHus
nepexnoyarens: R — RECORD (3armce),
P — PLAYBACK (Bocnpoussenenme).

S6 - KOHTOKTHOS rpynnd BKAIOYe-
HUS LBUICTENS NEHTONPOTAKHOIO MeXd-
Huama (NTNM).

$304 — nepekntoudTens HCTOYHUKA
nutauus B nonoxenum DC (6arapes
3N1EMEHTOB NUTOHMS).

HanpsxeHus, ykO30HHbIE HO CXEME,
M3MEPEHDb 3NEKTPOHHBIM BOJILTMETPOM
oTHoCuTenbHO obwero npoeoga: [ ] —
pna FM puonasong, () — pns AM ou-
anasoHa, 6es NOMETOK — NS Pexmma
BOCNpPOU3BEAEHMS.

Pasnuunbimu LBETAMM HA CXEME Bbi-
AEneHbl WHHO NUTOHWS M AWHWM Npo-
XOXf1EHUS OCHOBHbIX CUTHQSIOB.

TioHep MOrHuTONbl NPEeACTaenseT
coboii cynepreTepoaMHHbLIN ABYXAWCNG-
30HHBIA POAHONPHEMHMK, NOCTPOEHHDIH
NO TMNOBOM ANS NPOCTbIX MATHWTON CXe-

A.KotyHnos

me. OH peany3oBaH HO ABYX MMKPOCXe-
max: IC1 — YPY u npeobpasosarens ya-
crotsl FM puanasong, IC2 — tpakr MY,
netexTop, crepeopexkopep FM curianos
1 npuemHuk AM curHanos.

PYHKUHOHANBHO TIOHEP MOXHO
pa3genuTs Ha aBa Tpaktd — AM u FM.
FM TpakT npegHasHaueH ans npuema
curHanoe craHumid B FM pguanasowe B
crepeodoHHueckom pexume {cTaHpapt
“nunor-ToH" ). PapuocurHan, npyHATLIM
TENEeCKONUYECKOW OHTEHHOM, NPOXOAUT
yepes BXOMHbIE LN HO BXOR MMKPO-
cxemut IC1. Bxopueie uenu Tpakta
BKAIONAIOT NAPAANEnbHLIM M Nocneno-
BOATENLHLIA KOHTYPQ, HOCTPOEHHblE HA
cepenMHy NPUHUMAEMOrOo AMAMNQ30HC.
Mukpocxema IC1 npegHasHaueHa ans
ycuneHus ¥ npeobpa3oBaHUs HACTOTHI
pxogHoro curdand. OHa copepxmt
YPN, retepopuH 1 cmecutens. Harpys-
kot YPH cnyxut nepectpanBaembii
koutyp CT1-1 VC1-1 C3 L6, nopcoepu-
HeHHbii K BbiB. 3 mukpocxemsr IC1. C
suixond YPY curHan npoxogur uepes
pazaenuTensHbii4 kongeHcatop C7 Ha
BXOf, CMeCUTens yepes BuiB. 4 MMKPO-
cxemet IC1.

Iins nactpoiikn FM Tpakra Ha Heob-
XOQUMYIO HYOCTOTY MCMOMb3YeTCs nepe-
cTpansaembiii koHTyp CT1-2 VC1-2 L2
C11, nopcoepyHEHHbIH K FETEpOaMHY
yepes uenb R6 C8 v e, 8 IC1. Ha BbI-
xome cmecuTens obpasyercs curian MY
10,7 MIy, koTopbiit BHAENsSeTCH KOHTY-
pom T1 1 uepes BoiB. 4 KATYWKY CBA3H
KoHTypa, kepammueckuit dunetp CF1 ¢
eoiB. 1 mukpocxembt IC2 nocrynaet Ha
sxop, YN4.

B mukpocxeme IC2 npoucxoamt
ocHoBHOe ycuneHwue curiana M4 1 ero
petekTMpoBaHue. OnopHbIKH KOHTYP
¢dazoeoro getektopa T3 R10 noacoe-
amusietcs K Bbie. 4 mukpocxemst [C2.
BoigeneHHblit neTekTopom HA BuiB. 6
mukpocxembt 1C2 HY-curnan (kom-
nnekcHuM ctepeocurHan) ¢unsTpyer-
cs koHpeHcaropom C14 u yepes pas-
penutencHbie kougeHcatope C15,
C16 npoxoput HaO cTepeopekonep,

PEMOHT&CEPBUC-12000
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(smB. 7, 8 IC2). B FM puanasone c
KOHTOKTHOM rpynnbi S1-2 Ho BeiB. 9
IC2 nopaeTcs HONpAXeHWe NUTAHMUS,
KoTapoe BKNio4YaeT cTepeaieKoaep.

DexkoavpoBaHHbIE CUrHONB Npaso-
ra 1 neBaro KaHanoe c BuB. 11, 12 mu-
kpocxembt IC2 vepes KaHpeHcaTopbl
C28, C29 u konr. 3, 4 pasvemHora co-
epvinurens W1-CP1 nacrynator Ha ac-
HoBHyto nnaty markuronbl. K swe. 10
mukpacxemsl IC2 yepes koHT. § pasb-
emHaro caepunvtens W1-CP1 nopcoe-
rmHeH kartop ceetogmopa D301, pac-
nonaxeHHora Ha ocHoBHai nnate. Ow
UHAMLMPYET HONWYME PEXMMa cTepeq-
npuema B FM puonasane. Mpu cnabam
BXOOHOM CMrHOne cTepecpekafep OB-
TOMOTHYECKM NEPEKNIONOETCA B PEXHMM
“MoHo” # cBeTapmop racHeT.

AM TpokT npepHa3HOuYeEH ANS Npu-
eMQO CMrHOMOB CTOHUMM B OMQNA30HE
cpepHux BonH. Mprem BepeTca Ha BHYT-
PEHHIOK MArHUTHYIo aHTeHHy L3 ¢ dep-
pvToBbIM cepaednrkom. AM TpokT pea-
nv3oBaH Ha mukpacxeme IC2, katapas
copepxut YPY, npeobpasoearens uac-
torbl, Y4 u petextop.

Papriocvrion, npuHsaTbIA MOrHUTHOM
QHTEHHOM, NOCTYNCET C BbIB. 2 KOTYLUKM
cessn L3 Ho Bxop mumkpocxemb 1C2
(BuiB. 18). B MMKpacxeme papuacurHan
ycunusaetcs W npeabpasyetcs B cur-
Han Y4 455 «lu. Kowntyp retepopsmHo
VC1-4 CT1-4 C30 L4 nogcoepmHeH K
BoiB. 20 1C2. Curvan MY, BuipeneHHbid
Ha Buie. 17 mukpocxemer IC2, npoxopur
yepes nonocoeoi ¢punetp 12 CF2 Ha
BeiB. 16 mukpocxemst 1C2, B katapon
NPOMCXOBMT €0 ycuneHue U BeTeKTH-
poBaHue. 3ByKOBOMW CHIHON BLIAENAETCSA
Ha BuiB. 6 mukpacxemsl IC2 w panee
npoxoput aHanorudHo cvriany FM au-
ONO30HO 30 WUCKNIOYEHWEM TOrO, uTO B
3TOM chyyce [eKopep oTknioweH (Ha
suiB. 9 IC2 HonpsxeHWe HU3KOro ypaB-
s +0,9 B) n paboraet koK ycunurens.

Kaccernas pexa npeprasnaveHa
LN BOCNPOM3BEAEHUs 3aNMCcEN C Kac-
CeT U AN 3anMcH HO KOCCETY € TIOHepa
MOTHWTONbI MNW BCTPOEHHOIG MUKPO-
$oHa. DnekTpoHHOs YacTb AEKU pacno-
NOXEHO HO OCHOBHOM NEYOTHOM nnate
M COBEPXMT ycunutenu 3anmcn/Boc-
NPOU3BEAEHUS W rEHEPaTOp TOKa NOA-
MarHuumBaHus. Yepes posbemHbi co-
epunutene CP4 x nnote nopknioueH

peurarens npusoga JINM v koHTakTHOS
rpynna S6, ekniouaiowas era B pabary
NPY HOXATMM KHOMOK Bocnpam3Befne-
Hus 1 nepemotku. lNepesop B pexmnm
“3anvck” NPOU3BOAMTC € NOMOLLLIO
nepekniodaTens S4 npu HOXOTUM KHON-
KM 30nMcK.

TpakT Bocnpomasepenus/ 3anmcy pe-
anusoeaH Ha mukpacxeme IC301, npep-
cTaensiowei coboi ABY XKQHONBHBINA ycu-
nutens co BCTpoeHHOM cvcteman APY,
KOTOpbIA B peXume BOCNpPOM3BEAEHMS
MCMONBL3YeTCs KOK YCUITUTENb BOCMPOU3-
BeLieHMs, O B peXume 30nMcH — KOK ycu-
nytenb 3anmcy ¢ APY.

CurHanbl BOCNPOU3BEAeHUs ¢ Mar-
HUTHOM roNaBKM NPaXOmsaT 4epes
kaut. 1, 3 pasvemHaro coepguHuTens
W2-CP2, koHTOKTHBIE rpynnbi S4-3,
S4-5 Ho Bxop ycunutens Bocnpou3sse-
peuvs  (BuB. 5, 9 MuKpocxemsl
IC301). Emkoct KaHAEeHCaTOpoB
C102 u C202 c MHAYKTMBHOCTAMM
MQrHWTHLIX ronaBok obpasytor Korne-
6arenbHbie KOHTYpbH, Heobxofumsie
ona nogbemo BepxHWx uacror. AYX
ycunutens Bocnpou3ssefeHys Gbopmu-
pyeTcs uensMM KoppeKuuM Ha ane-
mentax C104, R112, C105, R111,
C204, R212, C205, R211. Cucrema
APY B pexume BocnpousBefeHus
6nokupyetcs nyTem  3QMbIKOHMS
BbiB. 2 mukpocxembl IC301 yepes ane-
meHtel D304, R332 v KoHTOKTHYO
rpynny S4-1 Ho kopnyc. C Beixopos
ycvnutens Bocnpon3sefenus (sois. 1,
12 mukpocxemw I1C301) curHanm
ab0ovx KOHONOB NPOXOAAT Hepes 3ne-
mentn C106, R113, S3-2 u C206,
R213, S3-4 B ycvnutenbHbIM TPOKT.

3anyck 3ByKOBOFrO CUIHONG MOXHO
NPOM3BOAMTL C TIOHEPA WNM €O BCTPO-
eHHoro mukpodoHa. Mpu HaxaTum
KHONKM 3anucy nepekniodatens S4
NepeBOBUTCA B NOJNIOXEHWE 3QNMUCH,
KOMMYTHPYS OfiMH M3 QyfMOCUIHQNOB
Ha Bxop ycunutens sonmcu [C301.
Mcrounuk 3anvcu BuiBMpaIoT ¢ nomo-
Weio NepekmodaTens pexuma pabatel
maruuTons: S3.

B pexsme RADIO Ho TioHep nopaet-
¢ nuTaHne. AyaroCuUrHonbl NPaxopsT ©
koHT. 3, 4 pasvema CP1 uepes anemen-
o R107, R207 wHo nepexniowaTens
S4 — pna 3anucK, O Yepes 3NEeMEHTH
R120, S3-2 u R220, S3-4 B ycunurens-

HbI TPOKT — ANs BOCNPOW3BEAEHMUS HO
pvHamMueckue ranoBku. B pexume
TAPE BctpoeHHbIi MyKpodaH BKNtOHa-
eTcs B paboty nyTem NOACHN HO HEro
HONPAXEHUs NUTaHMA no uenu S3-1
R305 R306 R301. Ayamacyirnan ¢ muk-
podana npoxopur na uenn C301 R302
R106 (R206) w panee Ho nepeknioya-
Tens S4. [lna npepotBpaLleHus camo-
BO36YXAEHWS BO BPEMS 3QNMCH € MMK-
podoHO BLIXOAHAH yCHRUTENL MOLLHOC-
TM OTKMIOYOETCS NyTeM NOACYM Honps-
XEHUA BBICOKOrO ypOBHs no uenm S3-1
R305 D303 R320 Ha BwiB. 12 Mukpo-
cxembl IC302. Pessictopu R109, R209
emecTe c peauctopamm R106, R206 u
R107, R207 obpasyior penvteny, npu-
BOASLIME PO3NUNHBIE QYAUOCHIHAIbE HO
BXQfE YCUIMTENs 30nMcH K HOMWHOMb-
HOMy YPOBHIO.

C kanTakTHeIX rpynn S4-3, S4-5 30-
NUCHIBOEMBIE CUTHONBI NOCTYNQIOT Ha
BuiB. 5, 9 mukpacxemnl IC301, paboro-
1oUeH B KQYECTBE YCUITUTENS 3QNMHCH C
APY. MNacrosHHas Bpemenn APY 3opo-
etca 3nemeHtamm R314, C306, nop-
KNIOYEHHBIMU K BbIB. 2 MWMKPOCXEMbI
IC301. C BbixOpoOB ycunutens 3anmcy
(ews. 1, 12 1C301) 3onvcbiBaemsie cur-
Hane npoxopst no uensm C106 C101
R110 S4-4 u C206 C201 R210 S4-6
HO OBMOTKM YHMBEPCQNBbHOM FONOBKM.
Snementol C101, R110, C201, R210
cnyxat pns nopvema AYX B obnactm
BLICOKMX 4OCTOT.

lenepaTop TOKG NOAMOrHUHMMBOHMS
cabpan Hao Tpau3uctope Q304 no
TpaHcdopmaropHor cxeme. Yacrara
reHepaLMH ONPEAEnseTcss HAYKTUBHO-
CTbiO YHMBEPCQNBHOW FOJIOBKM M KOH-
pencatapom C3 10. Tok nogmariuumea-
HMS NACTYNQET C BbiB. 4 BTOPU4HOMN 06~
motku TpaHchopmaropa T301 uepes
KaHT. 4 pasvemHoro coeppnutens CP2-
W2 Ha obe o6mOTKM yHMBEPCONBHOM
ranosku. Muranye Ho reHepaTop nopa-
ercs yepes peauctop R308 co crabunu-
3atopa Ha TpaHsuctope Q303 nocro-
fHHO BO Bcex pexwumax. [pu arcyTer-
BMM 30NMCH BbIXOBHO 0BMOTKG TPOHC-
dopmatopa T301 sambikaeTcss KOH-
TaKTHOM rpynnow S4-2 Ha Kopnyc 1 re-
Hepauus NPEKPOLLaETCs.

YeunurensHoiid TPAKT npepHos-
HQYEH NS YCUNeHusi 3ByKOBbIX CMIHO-
OB, NPUXOASILUX OT PA3HBIX UCTOUHM-
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KoB, po Heobxopmumoro yposus. Tpakr
CONEPXMT BBIXOQHOM YCHAMTENb MOLL-
Hoctu [C302, pasmeryeHHbId HO ocHOB-
HOM nnare. 3ByKOBbIE CUTHANbI OT OJHO-
ro M3 MCTOYHMKOB BHIBMPQIOTCS KOH-
TakTHbiMM rpynnamm S3-2, S$3-4. Lienu
VR302-1 C131 1 VR302-2 C231 cny-
XOT ANist perynMpoeku tembpa.

BxogHbie cUrHanbl NOCTYnAoT ¢ pe-
rynsropoe  rpomkocty  VR301-1,
VR301-2 ua ebie. 13, 8 mHkpocxems
IC302, a ycunenHble cvrHOnbl cHUMa-
1orca ¢ Bbie. 17, 4 [C302 u yepes kok-
nencaropel C115, C215, konrakrsl co-
epnnurenei JK2 u CP7-W4 nogarorcs
HO pBE NApbi AMHAMMYECKHX FOMIOBOK.
Mpu nopxmodennm ronoeHux Tenedo-
HOB yepes coeguHurens JK2 ayamocur-
HOfbI HO HMX NOCTYNAIOT Yepe3 OrPaHK-
untensHble pesucroput R122, R222,
NPM 3TOM JMHOMWYECKWE TFONIOBKH OT-
KINOYAIOTCS.

Cucrema nuranus. Marnurona
moxer nuratecs nMbo or 6atapen us
6-T1 anemeHTOB, NMBO OT BLITOBOH Ce-
TH Yepes BCTPOEHHbIH MCTOYHMK NMTA-
Hua (UM), pasmelweHHbin HO oTpens-
Hol neuarHoi nnare. MM cocrour us
Tpanchopmaropa T401, seinpamu-
TenbHbix guopoe D401, D402 v pune-
TpywowmMx kougeHncaropos C401,
C402. Nepexmwouarens Boibopa Ha-
npsxevns S402 nopkmioucer k cetu
BCIO MAM YOCTb NEPBUYHOH OBMOTKM
noHuxaiouiero TpaHcopmartopa. Ha-
NpSXEHWE NUTOHMS OT BCTPOEHHOTO
MMM mnm or Barapen KOMMYTUPYeTcs
nepekmouarenem S304 npu noacoe-
AvHenuu |oTcoepMHeHuM) ceteporo
WwHypa Kk maruutone. Yepes kour. 1
pasvemHoro coepguHutens W6-CP6
HONPSXEHWE NUTAHMSA NOCTYNAET HA
OCHOBHYIO NaaTy.

B pexume RADIO nuraumue nopa-
eTCs HONPAMYI0 Yepe3 KOHTAKTHYIO
rpynny S3-3 Ha BuiB. 1 ycunurens
motyroctn IC302 u Ha crabunuaarop
HanpsxeHus Ha Tpauaucrope Q303.
B pexume TAPE nuramme na ochoe-
HYIO NAATY KOMMYTHMPYETCS KOHTOKT-
HO# rpynnol $6, pacnonoxeHHoM Ha
JTNM v nopcoepmHeHHOMN Yepes pass-
emHuuiit coepmuumnrens CP4-W3. Crabu-
nuzarop Q303 popmupyeT Hanpsxe-
Hue +6 B gns nuranus PMY u anex-
TPOHHOM 4ACTH fieKH.
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Hacrtpoiika

B marHurone umelotcs anemeHTH
perynuposku PITY u ckopoctu peuxe-
HUS MArHUTHOM neHTsl. Pacnonoxenune
3M1eMEHTOB PEeryfMpoBKM HO nAaTe TIO-
Hepa nokasaHo Ha puc. 2. MNepep Haua-
NIOM PErynMpoBkM HeoBXopMMO YCTa-
HOBMTb PEryfaTOp FPOMKOCTH B MOKCM-
MankHOE NoNIoXeHKe, perynstop Temb-
pa — B cpefHee NONOXeHWe, NepeKno-
yarenb AMANA3OHA — B nonoxenne AM
unu FM B 3aeucumoct or Hactpameae-
MOro TpaKTg, nepekmoyarens QyHk-
uun — B nonoxenne RADIO pns nacr-
poviku Tionepa unu TAPE gns nacrpoit-
kM pexM. [Muranme MarHuTOnb: Xena-
TENBHO OCYLUecTBnsTL O Harapen ane-
MEHTOB Hanpsxexnem 9 B.

Dns nposepeHns nosnHOM M TOYHOM
Hacrpoitku PIMY neobxopmumo MmeTs
cnepyiolwiee obopynoBaHMe: reHepa-
TOP BbICOKOYACTOTHBIX MOLYNUPOBOH-
HbIX M HEMOLYNMPOBAHHBIX CMIHONOB,
reHepaTop KAYAIOLEHCs YACTOThI, 3NeK-
TPOHHLIM BOAILTMETP, ocuunnorpad, Ya-
croromep. YpOBHM CMrHONOB, noadeae-
MBIX C reHepaTOPOB, AONXHE BbITh MH-
HUMAnbHBIMK, OBecneyMBaOILMMH pa-
6oty PITY 6e3 neperpysok. [ns npose-
BeHust M3MepeHuid Heobxoaumo Msro-
TOBMTb 3KBMBONEHT HATPY3KH FONOBHBIX
TeneoHOB — LUTEKEP A% COBAMHUTENS
rofioBHbIX TenedoHOB C NOANARHHBLIMM K
ofonM KAHANAM Pe3MCTOPamMM conpo-
menesrem 32 Om. K sbiBopam wreke-
PO NOACOELMHSIOT NEKTPOHHBIA BONBT-
MeTp unK ocumunnorpad ans UsmepeHus
YPOBH$ BBIXOAHOIO CHrHANG.

Hacrposika AM NY rpaxra. AM
curHan yacrorol Hecywer 455 «luy,
rny6unoi mopynsumm 30% m mopynu-
pyowe# yacroror 400 Iy nopaior Ha
KOHTpOnbHY10 Touky TP5 | cm. puc. 1).
Hacrpaueaior TioHep Ha uacroty okono
600 «ly, rpe Her nomex. INEKTPOHHLIM
BONBTMETP MNM ocumnnorpad nopcoe-
BMHSIOT K Bbixogy marHutonsl. Bpawos
ceppeyHnk koHtypa T2 | cm. puc. 2),
nogcrpameaor dumtp MY, pobusascey
MOKCHMMOSLHOTO 3HOYEHUs HONPSOKEHMS
Ha npubope.

Yknagka auwanasoxa rerepo-
AawHa AM rTpaxra. AM cvrHan vacto-
ToH HecyweH 511 «ly nopator Ha kok-
TponsHy1o Touky TPS. Hacrpausasor Tio-
HEp HO MMHMMOMLHYIO YOCTOTY (poTtop
KOHAEHCATOPA HOCTPOMKM MOBEPHYT fo
ynopa NpOTHB YACOBOM CTpesnkH). dnex-
TPOHHBIN BOSIBTMETP MAM ocuuanorpad
NOACOEHNHUHRIOT K BbIXOAy MArHHUTONbI.
Bpawas cepneunnk koHTypa L4, gobu-
BAIOTCA MOKCMMONBHOTO 3HOYEHWS HOa-
npsxeHus Ha npubope.

Yacrory AM curHona ycraHaenuea-
ot 1753 «lu. Hacrpausaior Tionep Ha
MOKCHMOsLHYI0 4acToTy {poTop koHpeH-
CATopd HACTPOMKM NOBEPHYT A0 ynopd
no uacosok crpenke). Bpawas nopcrpo-
euHbiii konpencarop CT1-4, pobusaror-
€Sl MOKCMMONBHOTO 3HOYEHMS HOMPSXE-
HUst HO Npubope. 3TM perynMpoBKK no-
sTopsior 2-3 pasa.

ConpsceHune BXOQHOIO U rere-
poauHHoro koHTypos AM Tpakra.
Ycranaenueawr uyacrory AM curHana
600 kM. Hacrpamearor TioHep Ha cur-
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Han. Nepemewas karywky L3 no ¢ep-
pUTOBOMY CepaeuHrKy, aobuBaiorcs
MOKCHMANLHOTO 3HO4eHKS HANPSXeHws
Ha nprbope.

Ycranasnveator acrotry AM curta-
na 1500 klu. HactpavieatoT TioHep Ha
cwrHan. Bpawas nopctpoeuHbiti KoH-
nexcarop CT1-3, pobueatorcs makcu-
MASIBHOTO 3HOYEHMs HANpSXKeHWs Ha

_npubope. DT peryn1poBKy NOBTOPSIOT
2-3 pasa. o oKoH4aAHKM perynvpoBKw
dHKCHPYIOT KOTYLIKY HO CEepAeYHKKe C
NOMOLLBIO PaCNAABAEGHHOrO BOCKA.

Hacrpoiixa FM M4 tpaxra. Orre-
HepaTOpPa BbICOKOM HACTOTH 4epe3 kepa-
MHYEeCKHK KOHAEHCATOP eMKOCThIo 5—
6 n® noparor UM curHan uacroroit
10,7 MIy Ha koxtponbHyto Touky TP1.
O6wwii BLIBOA reHepaTopa NOACOeAMHS-
tor k Touke TP2. HactpaveatoT TioHep Ha
yacroty okono 90 Mluy, rae Her nomex.
INexTPOHHBLIK BONBTMETP MK OCLMANO-
rpad nopcoepmHsior K Todke TP3. Bpa-
Wwas cepaeuHrk koHTypa T1, nopctpav-
satoT prnetp MY, nobrieasice makcrmar-
HOFO 3HA4EHKA HANpPsXXeHKWs Ha npubope.

Hacrposika FM perexropa. Or
reHepaTopa KOHAIOWEHCs “4acToThl no-
naor YM curHan co cpeptert YacTtoTok
10,7 My Ha koHTposnbHyto Touky TP1.
O6wwiii BLiBOA reHepaTopa Noacoepu-
Hs10T k Touke TP2. Hactpaveator TioHep
Ha 4acroty okono 90 Mly, rae Her no-
mex. Ocuminnorpad nopcoeamHsIOT K
koHTposnbHbiM TOoukam TP3, TP4. Bpo-
was cepaesHrk koHTypa T3, noacrpam-
BaloT perextop, aobreasce dopmel oc-
LMANOrPOMMBI, YKO3AHHOM HO pMC. 2.

Yxnanxa Anana3oHa rerepo-
AvHa FM rpaxra. Mopator UM cuir-
Han yacroroit 86,2 MIy Ha koHTposnb-
Hyto Touxky TP1. OBwwii BeiBOA reHepa-
Topa noacoenyiHsior K Touke TP2. Hacr-
PavBAIOT TIOHEP HO MHHWMOIBHYIO 4aC-
TOTy (pPOTOP KOHEREHCATOPA HACTPOWKH
noBEepHYT AO ynopa MpOTHB 4OCOBOM
cTpesnkw). INeKTPOHHbIK BOSLTMETP Wik
ocumnnorpod NOACOEAMHSIOT K BLIXORY
mdrHuTonel. Bpawas cepaedHyik KoHTy-
pa L2, pobuBaioTcs MakcHMansHoOro
3HANeHMs HanpsbkeHus Ha nprbope

YcranaenuBaioTr 4acrory YM cur-
Hana pasHoi 109,2 MIy. Hacrpauea-
IOT TIOHEP HO MOKCHMOSbHYIO HACTOTY
(poTop KoHAEHCATOPO HACTPOWKK MO~
BEpHYT O YNopd no 4acoBOW CTpes-

ke). Bpawas noacrpoeuHbiti KOHAEH-
carop CT1-2, pobusaiorcs makcw-
MQMBHOTO 3HAYEHMS HOMPSKEHMs Ha
npvbope. [aHHbie perynvpoekw no-
BTOpsitoT 2-3 pasa.

Conpsxenne koutypa YPY u
retrepoauHHoro koHrypa FM
TpaKra. Ycranaenueator Hacrory UM
curHana pasHor 106 MIy. Hacrpavea-
10T TIOHep Ha cvrnan. Bpawas noactpo-
eunnitt konpercarop CT1-1, pobuearor-
€Sl MOKCMMONBHOTO 3HAYEHMA HanpsKe-
Hus Ha npubope.

Hacrposika cxopocru amxe-
HMS JIEHTBI. YCTOHOBAWBAIOT KOCCETY C
TectoBbiM chrHanom 3 klu. SnexTpoH-
HbIM YOCTOTOMEP NOACOEAMHSIIOT K Bbi-
xopy marHuronsl. Bkmouator pexwm
BOCnpoussepenus. Hepes oreepcrme B
KpbILUKE ABWIOTENs PEerynvpytoT CKo-
POCTb ABVOKEHHS neHTbi, nobueasce no-
ka3aHwi Yacroromepa 3000290 [y,

Ecnn Heobxopvimoe pna HaCTPOMKH
PIY o6opynosaHre orcytctyert, T0 Ho-
CTPOKIKY NPOM3BOAAT MO CHrHANAM pa-
BMOCTAHUMP C W3BECTHBIMM HOCTOTOMM.
Hacrpoiiky MY Tpakroe npowseopsT no
MOKCHMOSBHOM FPOMKOCTM 3ByKd. YK-
NOAKY BMOMNA3OHOB, O TAKXE COMpPshKe-
HYi€ BXOJHBIX KOHTYPOB 1 KOHTYpPOB reTe-
PORVHOB, NPOW3BOAAT MO CHIHONOM pa-
BHOCTOHUMM C M3BECTHBIMK YOCTOTAMM.

Bo3moxHbie HEeUCNpPaBHOCTH

Maruurona ne paboraer Hu B
OfAHOM M3 PEXXUMOB

Fpoeepsitor HanpsbxeHvie nuvTaHyis
HO KOHT. | pasbemHOro coepwHwTens
W6-CP6, vicnpasHocTs nepexniodarens
S304, nanpsxenvie +10 B Ha karopax
avopos D401, D402, nanmuve nepe-
MeHHoro HanpsixeHus 8...9 B Ha Bblxon-
Hbix 06moTkax TpaHcdopmaropa T401.

OrcyrcTBYyeT 38yK B AMHOMWUE-
CKMX FOJIOBKAX BO BCEX PEXMMAX,
JIMM paboraer

FNpoBepsitoT npoxoxgeHvie Hanps-
XEHHWS NMUTAHKWS C KOHTOKTHOW Fpynnel
S3-3 Ha BeiB. 1 mukpocxemel IC302 v
Ha KonnekTop TpaH3wcropa Q303.
MpoeepsitoT Hanvumre cTabunnanpoBaH-
Horo Hanpsixewus +6 B Ha amutTepe
Q303. Ecnvt HanpsixeHwsi Het, TO 3ne-
MeHTh cTabrnr3aropa HevMCnNpaEBHsI.

Mpoeepsior prHaMuueckre romno-
BKM W NPOXOXAEHKE HA HMX 3BYKOBbIX
CHFHOSIOB Yepes3 YCHAWTEeNbHbIF TPAKT.
Ecnv 3ByKoBble CHPHAMBI HE NPOXOAST
uepes mukpocxemy 1C302, To nsme-
psitoT HanpsxeHye Ha Buie. 12 1C302.
Ecnu ero Benwunta okono +0,8 B, 1o
MHKpocxema HewcnpaeHa. Ecnu Ho-
npsixexve Beiwe, 1o YHY 6nokupo-
BaH. BeposTHo, HevcnpaBHA KOHTAKT-
Has rpynna S4-1, koropas ponmxHa
3aMBIKOTH JIMHWIO CHIrHANA Ha obwmi
npoeop.

3Byx BO BCEX PEXMMAX TUXUIA
MIIH € UCKADKEHUSIMMH

Mpoeepsior BenuurHy HanpsxKeHus
Ha koHT. 1 pasvemHoro coepviHviTens
CPé: npu pabote oT ceT OHO AONXHO
6eimb He meHee 9 B. [Npoeepsior Hanmuve
HanpsixeHvs 6 B Ha amvTTepe TpaHavic-
topa Q303: BO3MOXHO, OHO 3aHHXEHO.

FNpoBepsior npoxoxgeHwe 3ByKq,
KOK pEeKOMeHAYeTCsl B NpeabiayLuesi He-
MCNPOBHOCTU: BEpPOSITHEE BCEro, Hewc-
npABeH OfvH W3 Pa3AEenUTENbHLIX KOH-
nexcaropos C115, C215,

B AmHamuyeckux ronoBxkax
cnbiweH ¢oH NnepeMeHHOro Toka

FpuuniHoi pedekra sBRsoTCH Nynt-
cdumm HanpsixeHvis nvtanvs. [poseps-
tor amope D401, D402 6noka nuranms
v GrnbTpytowmin koHpexcatop C319.

Her 3Byxa B ronosHbix Tene-
donax, nubo npu uMx noaxKoYe-
HUM HE OTIKJTIOUAIOTCS AUHAOMMUYE-
CKME FrOJNIOBKM

Hencnpaeed coepvHvtene rono-
BHLIX TenedoHos JK2.

He paboraer mioHep Bo Bcex
Avanas’oHax

Mposepsiior npoxoxgeHvie Hanps-
XEHMSl NWTAHKS HO BLIB. 3 MHMKPOCXEMbI
IC2. MNpoeepsilor Hanwuvie 3BYKOBOFO
curdana Ha eeiB. & muikpocxembr [C2.
Ecrm ero Her, 10 mmKpocxema Hewic-
npaeHa. fposepsior vcnpasHocTs pas-
penvrensHoro koHpeHcaropa C15.

Her npuema 8 FM guanaszone

Mpoeepsior npoxoxgeHve Hanps-
wenui nvranva +3,8 B Ha BuiB. 9 1 6
mukpocxembl IC1 (BosmoxeH obpbis
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obmotkn 1-3T1)u+3,7 Braews. 3 IC1
(eo3moxHo, HencrnpasHbl RS, L6).

Kacatores Boie. 1 mukpocxems: 1C2.
Ecnm B puHammuueckmx ronoskax 3¢mp-
Hble LWYMbl He MOSBNAIOTCS, TO HEMC-
npasHa nu6o mukpocxema IC1, nubo
koHTyp getextopa T3 R10. Mpoeepsior
HanpsxeHue Ha Boie. 4 IC1. Ha eeie. 13
mukpocxemst IC2 pomxHo GbiTk Hanps-
xeHuwe +0,6 B (BknioueHn uenn FM
TPAKTA MMKPOCXEMbi).

Mpoeepsior anementoi T1, CF1 n LS5,
C2,L1,C4,R4,C7,C8, R6.

MNposepsior, noacoeamuHeHa nu aw-
TenHa. Ecnu nposepkum He ganum pesyne-
TaTq, TO HemcnpasHa mukpocxema ICT.

Her Hactposikm Ha craHumu B
FM puanasone, cnbiwitbl 3¢up-
Hble LUyMbi

MNpoeepsior 3nemeHTbl KOHTYpA re-
tepogmua CT1-2 VC1-2 12 C11, uems
cBsi3u ¢ retepogmHom R6é C8. Ecnm npo-
BEpKM HE [aNM pesynbTard, TO HeMc-
npaeHa mukpocxema [C1.

OpHOBPEMEHHO CrIBIWHBE CMTHASBI
Heckonbkmx cTaHumi B FM ananasone

Bo3moxHo, HeucnpaBeH UL
CF1, ero npoeepsior 3ameHon. Bos-
MOoXxHo, paccTpoeH koHTyp T1: HacTpa-
uBaloT ero Ha yacroty 10,7 My,

Hu3akaa uyyscTBUTENIBHOCTD B
FM gnanasone

MNpoeepsitor BxoAHbie uenu FM
TpakTa. BosamoxHo pacctpoeH KOHTYp
YPY CT1-1 VC1-1 C3 L6, ero noacrpa-
ueatoT koHpeHncaropom CT1-2.

He sxnioudaercs crepeopexxmum
B FM gnanasone

MpoeepsitoT HanpsixeHue HA BbiB. 9
IC2, oHo ponxwo 6bite +0,9 B. Ecnm Ha-
npsxeH1e 3HauMTEeNLHO Bonble, To He-
ucnpaeeH nepeknioyarens S1-2.

Mpoeepsior anementnt C23, C22,
R12. Ecnm nposepkm He ganu pesynb-
TaTA, TO HeMcnpaeHa Mukpocxema 1C2.

BoamoxHom NpuumMHOM fledekTa mo-
et 6biTb HM3kMi yposeHs FM curnana.
MpoeepsiloT BXOAHbIE UENK, 3NEeMeHTbI
YPY v YINM.

Het npwema B AM gnanasore
MpoeepsioT Hanuume HanpsxeHus
+5,6 B Ha BuB. 17 mukpocxemnt 1C2
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(soamoxeH obpbie B obmotke 1-3 koH-
Typa T2) v Ha suie. 13 1C2.

MNposepsior nonocosomn ¢unbtp T2
CF2. Ecnn npoeepku He aanu pesynb-
TaTA, TO HeucnpaeHa mukpocxema [C2.

Hu3kas w3bmparenbHoOCTs B
AM puanasone

Bo3amoxHo, HemucnpaeeH unm paccr-
poeH konTyp T2, nubo HemcnpaeeH ke-
pamuueckuit dunbtp CF2.

Hu3kas uyscTBUTENBHOCTE B
AM guanazore

PaccrpoeH exoaHom koHTyp AM au-
anasoHad. MNoacTpameaioT ero koHpaeH-
caropom CT1-3.

Her Bocnpoussepexms, He pa-
6oraeT nepemoTka

Bkniouaior pexum Bocnpowseepe-
Hus unu nepemotku. [posepsiot, Bpa-
LAaeTCs M ABMIATESb, HE MPOCKANb3bi-
BaeT nu naceuk npueopa. Ecnu gpura-
Tenb He BPALLAETCS, TO MNPOBEPSIOT Ha-
NpsXXeHWe HA MONOXMTENLHOM BRIBOfiE
LBMIOTENS: €CNM HAMPSXEHWME HA HEM
€CThb, TO IBUraTENb HEMCMPABEH.

MNposepsioT npoxoxaeHue Hanps-
XeHus NMTaHMs ¢ nepekniouarens S3-3
OCHOBHOM NNATH HA ABMraTens 4Yepes
KOHTAKTHYIO rpynny S 1 KOHT. 2 pa3b-
emHoro coeguHmutens CP4-W3.

Her BocnpouseeneHus, nepe-
motka paboraer

MNpoeepsioT HAMpsXeHuUe MMTAHMS
5,8 B Ha Bue. 7 mukpocxembt IC301.
3arem NpoBepsIoT NPOXOXAEHHE 3BY-
KOBBIX CMTHOJIOB OT MOTHMTHOM FONOBKM
po ycunurensHoro Tpakta. Hambonee
BEpOSTHOM NMpuuMHOM fAedekTa sBnser-
s BbIXOg, M3 cTposi mukpocxembl IC301.

OTtcyrcTBYEeT 30anMch BO BCEX
pexumax

MNpoeepsioT npoxoxpaeHue cMrHa-
NIOB 30MMCM OT MepeKnioyaTens 3anmcu
yepes ycunuTenb 3an1cK 0 3anMcLHIBa-
toweit ronoekn. Haubonee seposTHOM
npuymMHon fledpeKTa sBnNseTcs Hewmc-
npasHocTb Mukpocxemb IC301.

OrcyrcrByer 3anmcs ¢ MukpodoHa
BkouaioT pexmm 3anMcM ¢ MUKpO-
¢$oHa. Kontponupyiot Hanpsxexue nu-

TaHms Ha mukpodone (1.2 B). Ecnm
HanpsxkeHusi HO MUKpodoHe Het, Npo-
BepsioT yens nuranus R305 R306
C303 R301.

MNpoeepsloT MCNPABHOCTL MMKPO-
doHa. Ecnu on ucnpasen, To npoeeps-
0T MPOXOXAEHME CMFHANG OT MMKpPO-
¢$OHA A0 BXOAOB yCMNMTENs 3AMMCH.

Mpu 3anmcem ¢ mmkpodora B
AWHOMMWYECKUX TOJIOBKUX Chbi-
LUEeH CBUCT

MNpuumHon pgedekta senserca ca-
MoBO36YXaeHHe ycunuTens MOLLHOC-
tm. [poBEpPSAIOT NOCTYNNEHHUE cHrHana
6nokMpoBkH Bbicokoro yposHs (+5 B)
no uyenu S3-1 R305 D303 R320 wa
euie. 12 mukpocxemer [C302. MNpoee-
PSIOT, HE 3CMBIKAET M KOHTOKTHOS
rpynna S4-1 awop amogsa D303 wa
Kopnyc.

3anuch ¢ 6onbLUMMM HCKDKEe-
HUSIMM

B pexunme 3anMcK NpoBepsioT HaNK-
uMe HaNpsXKeHWUs MOAMArHMYMBAHMS HA
koHT. 4 passemHoro coeamnmtens CP2.
Ecnu ero Het, TO NpoBepsOT NPABMIb-
HO€ MOJNIOXEHUE KOHTAKTHOW rpynMbl
S4-6: BO3MOXHO, BLIXOA reHeparopa
MOAMArHMYMBAHUS Yepe3 Hee 3CMbIKa-
etca Ha kopnyc. [lpoeepsior Hanuume
HanpsxeHus nutanus 5 B Ha nonoxw-
TensHoMm BhiBofie koHgeHcatopa C311
M Ha ebie. 5 Tpancdopmaropa T301.
Ecnm HanpsxeHue ectb, TO HEMCNPABEH
6o Tpansmctop Q304, nubo Tpamc-
dopmarop T301.

Ecnu npepnigylume nposepky He fAa-
N1 pesyneTarq, To He pabortaer cucTe-
ma APY3. lNpoeepsioT mcnpasHocTb
anementor C306, R314, D304. Ha ka-
Tope auopa D304 ponxeH GuiTk nono-
XMTENbHBIM NOTEHUMAN, 30KPLIBAIOLLMM
avop. Ecnu nposepka He gana pesynb-
TATA, TO HEMCNPABHAO MMKPOCXEMA

IC301.

He socnpouisopsarcs Huskue
YOCTOTbI

Mamenunace A4X kaHana Bocnpo-
nssefenns. BeposTHo, HeucnpaBHbI
paspenurentHbie kowaeHcatopst C106,
C206.

&



PEANaraembiit K pGCCMOTPEHMIO

BAPUAHT GETOMATMHECKOIO On-

penenutens Homepa (AOH)-
NpMCTGRKM NpeacTaesnset cobor ¢yHk-
LIMOHASIBHO 3GKOHYEHHOE YCTPOMUCTEO,
KOTOpOe NOAKNAYaeTcs K TenedoH-
Hou nunmm (TJ1) napannensho nio6omy
TenedOHHOMY QnNNAPATY M BbINOSTHAET
cnepytolume GyHKUMM:

GETOMATH4YECKOE ONpefenieHne Ho-

mepa aboHeHTa 6e3 noaHaTUS U C
nopHaTHeM TpybKH;

NPOM3HECEHHE FONOCOM HOMEPQ

3BOHALLEro GBOHEHTQ;

namsaTb 380HKOB Ha 40 HomepoB ¢

$uKCcaumer BpeMeHn 3BOHKG;

MHOTO}YHKUMOHGSbHLIA QBTOA0-

3BOH;

Yacel ¢ GyaUnbHUKOM;

pexmum “HOYHOro 3BOHKG";

MHAMKAUMS NPOAOIXUTENbHOCTH

pPa3roBopg;

otobpaxeHue Habupaemoro Ho-

mepa;

pexnm antn-AOHa.

AOH-npucraeka obnapaer psgom
NPEHMYLLECTE NO CPGBHEHMIO C Tene-
$onom c AOH.

Bo-nepBbiX, ee CTOMMOCTb HQ
20-30% meHbLie cTOMMOCTH Tenedo-
Ha ¢ AOH.

Bo-BTOpbiX, AOH-npucraeky
MOXHO MCROfb30BATh MPAKTHHECKM C
nobbim TenedoHHBIM ANNAPATOM, HG-
npumep, ¢ papgrotenedoHOoM.

Ecnm yuects 10 obcTosrenscteo, 4ro
tenedonbl ¢ AOH, kak npaeuno, naro-
TGBAMEGIOT HG OCHOBE AELLEBLIX KUTAM-
CKMX MOAENEH, KAHYECTBO UCNOSTHEHUS M
paboTa KOTOPHIX OCTABASIET XENaTh
nyswero, 7o npeuMyiectsBo AOH-npu-
CTGBKM B KOMIMIEKTE C KGQHYECTBEHHbIM
Tenedporom 6eccnopro. Xots AOH-
NPUCTABKG MO CPaBHeHMIO ¢ Tenedo-
Hom ¢ AOH obnanaer meHbwm Habo-
POM CEPBMCHBIX BO3MOXHOCTEM, HO
NPAKTUKA NOKA3BIBAET, 4TO BONBLIMHCT-
BO NOMb3OBATENEN MCMOMNb3YET MWHMU-
MyM 3THX BO3MOXHOCTeM (kak npaem-
N0, 370 OnpepesnieHe HOMEPQa, YGChI,

EyamnbHUK, NAMSTL BXOAALUMX HOME-
pos). Mostomy nepeuncnenHbie BO3-
moxHoct AOH-npucraekm ypoesne-
TBOPAOT BONBLMHCTEO NONB3OBATENEA.

Cxema AOH-npucraeku npeg-
CTaBneHa Ha pucyHke. B ee coctas
BXORAT:

NOCTOSHHOE 3GNOMHHAKLEe YCT-

povcteo (IC3);

OAHOKPHCTANbHAA

(IC1);

appecHbin pernctp (IC2);

CXeMG MHAWMKGUMM M CKAHWPOBG-

Hua knasuarypel (IC4, R24-R31,

IC5, HG1);

komnapatop (R12-R14, C4, DS,

D9, 1C6.5, 1C6.6);

eoisbieHaa cxema (C3, RS, R9,

1C6.3);

cxema Bbigayum curianoe B TJ1 (R1-

R3, 1C6.1, D1, Q1);

cxema asronopustua (1C6.2, RS,

Q2, R4);

cxema onpegenenus coctostus TJ1

(R10, R11, 1C6.4);

YM3Y c knouom 6noknpoekn (Q3-

Qé6, D2-Dé6, R17-R23);

ycunurens-gopmmpoearens (IC7);

KNOBMATYpa — Tpu KHomku: (*, #,

* & #).

®aktnveckn cxema AOH-npu-
CTABKW SIBNSIETCS YNPOLLEHHBIM BApPH-
aHrom cxembl AOH, paccmorpertoit B
[1]. OcHosHble oTnMuma cnepyowme.

1. Orcyrcteyer BHewwHee onepa-
TUBHOE 3GMOMMHGIOLLEE YCTPOMCTBO
(O3Y), ecnepcteme yero mcnonbsyercs
BHyTpenHee O3Y oaHOkpMCTGNBHOM
mukpo-OBM (OM3BM) IC1. Ee pas-
mep Hesesmk (128 6aut), nostomy B
namsT coxpahsietcs Bcero 40 Home-
POB, NMPHYEM 3T NAMSTb MCNOJIb3YETCS
KGK [N XPAHEHUsi BXOJALMX HOME-
POB, TGK M HOMEPOB 3AMNMUCHOM KHHXKH.

2. OrcyTcTBYeT CXEMA ycunuTens
Tpy6KM.

3. Ynpouena cxema cbpoca.

4. Knasnarypa cocTout BCEro m3
TPeX KHOMOK, 4TO HECKOSIbKO YC/OX-
Huno ynpasnenre AOH-npucTaeko#.

Mrkpo-DBM

H.Tionun

Bcneacteme wmameHeHus annapar-
HOM 4QCTM M3MEHMNACh M YNPGENSIO-
LLas NPOrPAMMA, KOTOPAs HOXOAMTCS B
NOCTOSHHOM 3GMOMMHGIOWEM YCTPOM-
cree (M3Y) IC3. Ira nporpamma ro-
APYTOMY HACTPAGMBGET MNOPTHl BBO-
na/esieopa OMIBM. Haznauenue Bi-
sogos OMIBM npueenero B Tabnmue.

Noaxntouator AOH-npuctaeky k
MUTGIOLLIEH CETU M BOSILTMETPOM NpOBe-
psitor Hanpsxenne 15 B na nnare (Ho-
npumep, Ha eoie. 40 OMIBM IC1). Ec-
SI1 €ro HeT, OTKIIOHAIOT MCTOYHMK NUTa-
tus (MM} or AOH-npuctaeku u npoee-
pstoT Hanpsxenwe +5 B Henocpenct-
BeHHO Ha Bhixoge MF. Ecnm v 3gech Ha-
NPSIXXEHUsI HET, BOCCTGHABNMBGIOT pa-
6otocnocobrocts MMM, Ecnn UM pabo-
TGeT, OMMETPOM MPOBEPSIOT MCIPOB-
HOCTb nposogHukoe ot MM po nnatel
AOH-npucraekm. Ecnu nanpsixenne
muranms Ha mnate AOH-npucraekm
paeHo 2...4 B, npoeepstor MCrpaBHOCTL
anemenTos MM u AOH-npuctaekm.

BonbtmeTpom nporepsatoT Hanps-
XeHne nuraHms Ha nnate AOH-npu-
craeku. Ecnm oHo merbwe +4,5 B, 1o
pemontupytor MMM (06buno Tepser
eMKOCTb PUABTPYIOWMIA KOHAEHCa-
TOp Ha Bhixope Bbinpamutens MI).
Ecnu nuranme Ha eeixope UMM B Hop-
Mme, 3Ha4MT He paboTtaet undpoeas
yactb cxembt AOH-npucraekn. Ecnm
HekoTOpbie  mukpocxemb  ([13Y,
OM3BM) ycraHoeneHb HG nepe-
XOfHbIX MOHENsX, NPOBEPAIOT, €CTb
NU KOHTGKTH MEXAY BbIBOAGMM MMK-
pocxem M nnatoit (M3-3a Harpesa
MMKPOCXeMm OHM “Bbisie3atoT” M3 na-
Heneit). 3atrem npoeepstoT paboto-

PEMOHT&CEPBUC-1'2000
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Ne ewiBOAA
OM3BM O6osnavenue Hanpasnenve
Tun Kopnyca cvrHana cvruana
DIP QFP
1-4 40-43 P1.0-P1.3 Boixoa
5 44 P14 Bxon
6 1 P1.5 Bxon
7 2 P1.6 Beon
8 3 P17 Bxoa
9 4 RST Bxoa
10 5 P3.0 Buixon
" 7 P3.1 Brixon
12 8 P3.2 Buixog,
13 9 P3.3 Boixon
14 10 P34 Bbixoa
15 1 P3.5 Bxon
16 12 WR Buxoa
17 13 P3.7 Bixon
18 14 XTAL2 Buixoz,
19 15 XTAL1 Bxop,
20 16 GND
21-25 18-22 P2.0-P24 Bbixon
26-28 23-25 P2.5-P2.7 -
29 2% PSEN Boixoa
30 27 ALE Bubixoa
31 29 EA Bxoa
32-39 30-37 P0.7-P0.0 Bxon/Buixon
40 38 VDD -

cnocobHOCTL 3nemeHToR UMbPOBOM
uactn cxembl AOH-npuctaskm (cm.
meTtopmky B [1]).

Mpoeepsior paboty cxemul c6po-
ca Ha anementax C7, R16. Ha Buie. 9
mukpocxembl IC1 nocne BknioueHus
NN ponxer ¢opMUPOBATLCA NMONOXM-
Teanbl;‘ nMnynec ANUTEeNbHOCTbIO
okono 200...300 mc. Ecnm ero Her, TO
nposepsiot 3nementsl C7, R16 u 30-
MEHSIIOT HEUCNPOBHBIM.

HeucnpaBHbIA  3NEMEHT  OYEHb
TPYAHO nokanusyetcs, ocobenHo ec-
NW HEUCTIPOBHOCTL NPOSBRsETCS C ne-
PMOAMYHOCTBIO HECKOMBKO 4GCOB.
MpoeepsioT YCTAHOBKY MMKPOCXEM B
NepexofHbiX NOHENNX, BHIXOAHOE HAa-
NPMKEHME M GMIANUTYAY MynbCOumic
MM, paborocnocobrocts uMbpoeoi
uyactn cxembl AOH-npucraekm (cm.
metommky B {1]).

&E

Haznavenve

(}Spaspauunopmmna/aueopaP1,mnwmmmmmpwm¢mmunawmuwopam W CWrHAN0B

CKAHMPOBAHUS KNABYATYPH!

4 pa3spsz nopTa BBOA3/BLIBOAA P1, BXO/ AAHHBIX NPV CKAHVPOBaHMM KJaBUATYPLI

5 paspsft rlopTa BB0Aa/BbiB0Aa P1, BY0 BL3bBHOFO CHrHana w3 TIl
6 paspsia nopTa BBOAA/eLBOAA P1, Bxoa cvrHana o coctosHmn T

7 pa3psa nopTa BBOAA/8bIE0AA P1, BXOA AAHHLIX KOMNAparopa
CurHan copoca OM3BM

0 paspsa nopra 880/3/BLIEBOAA P3, BbIX0A CUrHANa YNpaBeHns CXEMOM aBTONOAHATUS

1 paspap nopTa BBOAA/BLBOAA P3, Bbixop cvrHana rynka B T/1

2 paspap nopTa BBOAA/BLIE0AA P3, BbIXOA CHrHANA YNpaBnews CXEMOA MMAYNbCHORO HaBopa

3 paapsiz niopra 880aa/BbiB0SA P3, BbIXOA CHrHaNa 3anpoca B /1

4 paspsa nopra BBOAA/BbiE0AA P3, BbIXGA CUTHANA YNIDABNEHNA YPOBHEM 3BYK3 B JIMHAMMHECKON TONOBKE

5 pasapsil N10pTa 880/1a/BLE0AA P3, BIXOZ CHTHBAA BKTIOHEHVS/BIKNIYEHIS 38YKA B AUHAMMIECKOM rONoBKe

6 paapsp NopTa BBOA/BLIBOAA P3, BLIX0Z CUTHANA, CTPOBMPYIOLLETO AHHBIE NPU UX 38MMCH B PETUCTP CEMMEHTOB MHAMKATODA

7 paapsji nopTa BBOKA/BHEOAA P3, BBIXOA CHTHANA YIPABEHVR YPOBHEM 3BYKA B IMHAMU|ECKOV ONOBKE

Bhix0f, BHYTPEHHEr0 TakToBOrO resepatopa OMIBM
BX0j, BHYTPEHHEro TaKToBOFO reveparopa OM3BM
O6wymi

0-4 paapagbl NopTa BBOAA/BLIE0AA P2, MCNONb3YIOTCA B KAYECTBE AAPECHDIX Paspsaos A8-A12 npu uteHum n3 N3Y

5-7 paapagbl nopra 880/13/Bbie0fa P2, He MCNIONb3yIoTCs
PaspeueHue NporpaMmMHOI NaMATH, BLIXOZ CHrHana utenus M3y

Bbixon cUrHana ¢ukcalim aapeca Ha Bbieoaax 39-32, 21-25 OMSBM

B0z curHana 6nokvposky paBoTel C BHYTPEHHEN NaMATbIO, HE MCOMb3YeTCA

8-paspazaHbin NopT BBOAA/BLIBOAA PO, MCNONL3YETCS B KAYECTBE MYBTUNNEKCUPOBAHHON LHBI apeca/iannbix (R0-A7/D0-DT)

Hanpsxene nutanms +5 B

Mpoeepsior ocumnnorpacdom ypo-
BE€Hb NYNbCALUMI BLIXOAHOIO HANpPsXe-
nms UM +5 B. Ecnm nynbcaumm Beiwe
Hopmbl {50 MB), To pemornTtnpytot M.

Omcniouaior AOH-npuctaeky ot
NMUTAIOLLEHN CETH M OMMETPOM NPoBEpPS-
10T Hepabotaiowyio kHornky. Ecnm we
paboTaioT Bce KHOMKM, OCUMNNOrpo-
¢ oM NPOBEPSIOT HaNMUME BLICOKOTO MO~
Tenumana +4 B Ha BbiB. 3 MMKPOCXEMbl
IC7, nosenexre HO HEM CKOHUPYIOLUMX
MMNYNLCOB B MOMEHT HOXKOTHSA OpHOM
M3 KHOMOK FPynfbl M BLIXOQHOW CHUrHAN
MuKpocxembl Ha Bbie. 2. Ecnm curnan
ectb, a peakup AOH Ha HaxaTHe KHO-
nok wet, 3amensiot OMIBM. Ecnv cur-
Hana Ha ebiB. 2 IC7 Het, TO 3aMeHsIOT
mukpocxemy. Ecnm curnan ectn, Hemc-
npaeHa mukpocxema IC1.

Ocupnnorpadom MPOBEPSIOT MM-
nynbcel amnnuTypon okono 4 B wa
goie. 12, 6,9, 15,5,16,2, 19 1C4. Ec-
NM HO OHOM M3 BHIBOFLOB MMKPOCXEMbI
BbICOKMM (HM3KMI) ypOBEHD, NpOBEps-
101 ee xopHble cyrHans {ewe. 8, 13,7,
14, 4, 17, 3, 18) v penaiot BLIBOA O
UCNPABHOCTH Mukpocxemel. Ecnmn na
suixofie IC4 nosensercs cvrHan nocne
OTKAIOUEHHS COOTBETCTBYIOLLLETO Pe3K-
cropa R24-R31, npoeepsior ncnpae-
HocTe uupvkatopa HG1.

Ocumnnorpadom npoeepsioT HA-
NMYME CKAHUPYIOWMX MMIYNLCOB HA
Boie. 1 mrkpocxemst IC5. Ecnm mx Her,
3ameHsoT mukpocxemy. Ecnn curnan
ectb, nposepsioT MHankatop HG 1.

B pexwmme 3BOHKO ABOHEHTA Mpo-
BEPSAIOT HONWYME MMMYNLCOB OTPHLC-
TENnbHOW MONAPHOCTH HA BbiB. & MMK-

PEMOHT&CEPBMC-1"2000
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pocxembl 1C6.3 U ux noctynnenme Ha
Buis. 6 OM3BM IC1. Ecnu umnynecos
HeT, TO npoeepsioT anementl C3, RS,
R9, 1C4.3. Ecnu BLI3bIBHOM cHrHan no-
crynaer Ha OM3BM, To nposepsior
HOAMYMUE CUIHANA ABTOMOAHATHS (HU3-
ki noteHuman O B Haews. 10 [C1) m
paboTy cXembl aBTOMOAHSTHS HA 3ne-
menTax 1C6.2, R5, Q2, R4. Hanpsxe-
HWe HA NMHUKM Mocne ee BKIIYEHMS
AOSMKHO NOHM3mTLEA po 5...8 B.

Yacrotomepom nposepsiot curHan
uyactotor 12 MIuHa seie. 18, 19 1C1.
Ecnu ects 3HQuMTEnbHEIE OTKNOHEHMS
{4acrora otnnuaerca Ha BenuunHy 6o-
nee 5%), aamensior pesoHarop X1.

MposepsiioT ucnpaeHocTs cnepyio-
WMX y3noB:

cxembl onpepeneHms coctosHus TJ1.
Cxema dopmmupyer Ha Buie. 7
OM3BM IC1 curian o Tom, yto TN
NopKIIoNEHA U He 3aHsTa. Hactpau-
BAIOT CXEMY B PEXHMME ABTOA03BOHA
nopbopoM COMPOTUBNEHUI pe3nc-
Topoe R10, R11 Tak, utobei noteh-
uman Ha Beie. 8 Mukpocxembl 1C6.4 B
pexume KOHTPOAs He 3anstor TJ1
6bin okono 5...6 B, a B pexume nop-
knovenns AOH npu onpepeneHum
Homepa — He 6onee 1,5 B;

cxembl aeronopHsths. [lposepsior
CXeMy B peXWMMe aBTORO3BOHA C
nogxmouerHoi TJ1. B pexume oxu-
BAHUS ANIMHHOTO MY AKA HaNpPsKeHWe
Ha TN posxHo 6wms 19+1 B. Conpo-
TMEneHWe pesnctopa R4 nogbupa-
etca B uhtepsane 300...600 Owm;
cxeMbl BbigauM curhanoe B TJ1. B
peXume CGBTOAO3BOHA MPOBEPSIOT
HanMU4Me CUrHaNa UMNYNbCHOTO Ha-
6opa Ha ebis. 12 OMIBM IC1 u
nocrynnenlme ero B TJ1 no uenu:
ewe. 1, 21C6.1, D1, R2, Q1, TI;
komnaparopa. Ocumnnorpadom
NPOBEPSIOT BBIXOAHON CUIHQON KOM-
naparopa (ebie. 12 MUKpocxembi
1C6.6) ¢ nopxnioueHHOM NHHUE 1
ycTaHoBneHHOM TenedboHHOM Tpy6-
KO -— posmkeH BbiTb curHan wyma

PEMOHT&CEPBUC-1'2000

amnnmrypor okono 4 B. Ecnu cur-
Hana HeT, nopbopoM conpoTHEne-
HWKM peauctopos R14, R15 pobu-
BAIOTCH €ro NOSBNEHNS. 3aTem CHU-
MQIOT TPY6Ky, M3 NMHMM Ha BXOR
KOMMApaTOpa NOCTYNAeT 3BYKOBOM
curHan rypka. Ha ews. 12 1C6.6
[OMKHBI BbITb NPSAMOYTONbHBIE MM-
nynscbl amnnuTynon 4 B.

HenpaeunbHo Hactpoena cxema
onpepenenus coctosHua TJ1. Hactpa-
MBAIOT CXeMy cornacHo n. 12.

HAWEro a
eTCH NNOX0 UK
SIHETC
Ecnm Homep He onpepensietcs, BO3-
MOXHO, TenepoHHas cTaHumMs He obo-
PYAOBAHA ANMApPATYpPOi ABTOMATMYE-
ckoro onpepeneHus Homepa. Ecnu ato
He TaK, ocumMnnorpadom NpPOBepsIOT
curHan 3anpoca sactotoid 425 Iy Ha
Buie. 13 1C1 B MOMeHT 3BOHKG abOHEH-
Ta. Ecnu eurHana 3anpoca Her, aame-
HaoT mukpocxemy IC1. Ecnu curnan
3anpoca $hopMUpyeTcs, NpPOBepPsIoT
komnaparop cornacHo n. 12. Ecnm
KOMMAPATOp UCMPABEH, 3aMEHSIOT MU-
kpocxemy IC1. Ecnu Homep onpepens-
eTca NNOXo {HM3KMIA NPOLEHT onpepe-
nenuns, owubkn onpepeneHus), BO3-
MOXHBI CNEeAYIOWME NPUUHHBI;
YMCNO NOAKNIOYEHHBIX NAPANNENt-
Ho TenedoHoB Eonbiue Tpex;
B TenedOHHLIX PO3ETKAX YCTAHOB-
NeHbl KOHAEHCATOPSI;
TenedpoH nopknoueH yepes 6noku-
patop TJ1.

peaeneHuH HoMe
H HO 3K
orobpoxo-
ecKonb no-~

Ckopee Bcero, HeNPABMNBHO yCTa-
HOBNEH NAPAMETP YNPaBASIOWEN
NPOrpaMMBI, KOTOPBIM OnNpeaenseT Ko-
nmyecteo umdp tenedoHHOro Home-
pa. B pexume Hactpolikn napamert-

POB NPOBEPSAIOT COOTBETCTBME NAPA-
metpa “3HAYH.” konmuectsy undp
TenedpoHHOTo HoMepd.

r CTaBK

BoamoxHO, 3BYK OTKnIOueH npo-
rpammuo. MNMposepsioT ycraHoeky na-
pametpa “PEL. [P.”. Ecwm ato He Tak,
OMMETPOM MPOBEPSIOT AMHAMWYEC-
kyto ronoeky SP1, Hannume noreHum-
ana 0 B Ha eeis. 15 IC1, 3akpbiToe co-
crosHue knmoda Q3 M ucnpaeHOCTL
anementos YM34.

4 oM
b IBYK Antamuxe AQH
PUCTOBKYM
MameHsaioT 3HaueHHe napamerpa
“PEI. TP.” u npoeepsioT M3MmeHeHHe
NOTEHLMANA C BLICOKOTO HA HU3KMIA HA
soie. 14, 17 OMOBM IC1. Ecam cur-
Hanbi €CTb, NPOBEPSIOT MCMNPABHOCTb
anementos D2-D4, R22, R23.

M nocToaM

Mu asan IX pazpsn
MKOT o WM x
p BK d mem Hd)

Ckopee Bcero, IMHWS He Nopaknio-
ueHa k AOH-npucraeke. lMNposepsior
Hanuure HanpsxkeHus 60 B Ha koH-
takrax X1.1, X1.2 passemHoro co-
epnuutens X1. Ecnu ato He Tak, npo-
BEPSIOT UCNPABHOCTb AUOAHOIO MOCTA
DD1 u anemeHTOB cXembl onpepene-
Husa coctosHua TJTR10, R11, 1C6.4.

T H HM o~
ra {Kopo e ryn
ecKom OBK

Ecnu nocne otkniouenns AOH-
npucraeku ot TJ1 oHa oceoboxpaert-
Csi, NPOBEPSIOT UCMNPABHOCTL 3N1€MEeH-
Tos DD1, Q1, Q2. Ecnm onM mcnpas-
Hbl, NPOBEPSIOT NACCUBHOE COCTOSHUE
curnanoe Habopa B TJ1 M aeTonopHs-
™ Ha ebixopax OMIBM, wucnpae-
HocTb anemenToB 1C6.1, 1C6.2.

Jiureparypa

1. H. TionuH. PemonT asromaTtruecko-
ro onpeaen1Tens HOMEPA HA OCHOBE Of-
HokpucTansHoM mukpo-OBM 80C31. —
Pemort&Cepeuc, 1999, N25, c. 23-30.



OAKCUMUINBbHBIA ANMNAPAT «Panafax UF-150».
TUNOBLIE HEUCMPABHOCTU UCTOYHUKA NUTAHUS

aKcMMunbHble annapatb (PA)
¢Toprosoﬁ mapkn PANASO-
NIC nmetoT wrpokoe pacnpo-
crparerve B Poccum. bonbwiol npo-
uenT HemcnpasHocrerd PA nprxoamTes

Ha uctounnk nutanms (AM).

MM 6Gonbwurcrea mopenen DA
noctpoekbl Ha 6ase OfIHOW M TOKH Xe
cxeMsi ¢ HeBonbLMMK OTIMYMAMK. AB-
TOPOM PACCMOTpEHb! THIOBbIE HEWC-
npasroct MMM Ha npumepe mopenu
UF-150.

Pasmewnerine UM 8 DA nokazaro
Ha puc. 1. Onsa nssstua UM u3 anna-
parta HeobXopMMO BLINONHKTL cnepy-
IowmMe onepaumm:
<1 CHATL BEPXHIOK KPHILLKY annaparg;
<1 OTKpPBITh NPHUeMHbIi Bnok;
<1 OTBEpHYTb [OBA BMHTA KpernneHus

npoBofoB “3asemnerma” K neyar-

vow nnare UM;

- otkmoumte of MM 1pu kabens c
pasvemamm CN2, CN3 n CN29.
O606uas onsiT AUATHOCTUKH M

pemonta MM DA, moxHo obbearHHTL

cumnTomsi Hencnpasrocten UM B ve-

Thipe rpynnbi:

- DA re pabortaer, neperopaer npe-
poxpanmtens F1;

- DA ve paboTaert, npeaoXpaHUTens
F1 uen, pncnneii He cBeTMTCS;

< DA He paboTaer, npeaoXpaH1TEnDb
F1 uen, gpucnnen ceeturcs;

-1 A “aaencaer” B Heonpepenen-
Hom cocrosnmK, F1 uen, ancnnen
CBeTUTCS.

MNpurupnuanenas cxema MMM no-
kasaHa Ha puc. 2. UM sbipabarsiaer
cnepyowMe Hanpsxenwsa: +24 B,
12Bu+5B.

PaccMoTpum THMOBLIE HeWcrnpas-
Hoctn MI1.

1 rpynna. ®A ne paboraer,
neperopaer npenoxpanuresns F1

MpuunHon neperopaHma npepo-
xpanutens F1 moryT Bbitb Bpockm Ha-
npsxeHWs B ceTH anekTponutakms. B
3ToM cnyuae npegoxpanmtens F1 3a-
MEHSIIOT HA HOBBIM C TeM Xe HOMWHGO-

@A UF-150

UeTounmk
NUTaHUA

Puc. 1

nom v BHoBb BkNlouaioT PA. Ecnm npe-
aoxpanntens F1 neperopaer BHOBb,
TO NPOBEPSIOT INEMEHTL! BXOAHOM Lie-
nm UM Bnnots Ao KNIO4EBOro TPAH3u-
cropa Q2.

BO3MOXHBIMM HEUCMPABHOCTAMM
BXOOHBIX Lereil SBNsieTcs BbiXOA M3
ctpos guopHoro mocta RC1, koHpeH-
catropa C8, noneeoro TpaHaWcTopa
Q2, mrkpocxemb Z1.

2 rpynna. PA He paboraer,
npepoxpanurens F1 yen, awnc-
nnemn He CBETHUTCH

MpHuMHaMK 3TOH HEHMCMPABHOCTH
MOFYT BbiTh:
< oTcyrctBue HanpsxeHun +24 B,

212 B u +5 B (nanpsxetne +5 B

dopmupyeTcs M3 HAMpAXeHHs

+24 B);

- oTcyTcteMe Hanpskehna +5B
(umetotca vanpsxenmns +24 B w
12 B);

- oTcyTcTBMe HanpsxkeHms +24 B.

1 cnyuqai. OrcytctBie BCeX BTO-
PHUHBIX HanpsxeHni obycnoenero
HEUCMPABHOCTAMW OCHOBHBIX 3N1EMEH-
ToB MMAynkcHoro npeofpasoearens,
Qa MMEHHO:

— knmoveBoro Tpanancropa Q2;

— TOKOOFPAHWYMTENBHOFO PE3UCTO-
paR1;

— rmBpuaroit mukpocxemst Z1;

— Tpansncropa Q3;

— stanokHbix peauctopoB R11 M R12;

— ontporoe PC1 wnn PC2;

— umnynbcHoro Tparcopmaropa T1.

Mpu HeobxogMMOCTH 3AMEHSIOT
NOKQNM30BAHHLIH HEMCIIPABHLIA KOM-
MOHEHT.

2 cayuaii. OtcyTcTBre Hanpsxe-
Hus +5 B ofycnosnero HeMcnpaBHOC-
TAMM OCHOBHBIX 3NEMEHTOB GOPMUPO-
BaTens Hanpskenus +5 B, a menko:
— noporosoro knmo4a Z4;

— Tpansucropos Q6, Q5;

— ovopoe D12-D14;

— nhpykTueHocteit L4, L7, L9.

PEMOHT&CEPBUC-1'2000
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MNpu HeobxopMMOCTH 3aMeHsIOT
NOKQSIM3OBAHHBIM HEWUCMPABHBIA KOM-
MOHEHT.

3 cnyuaii. Otcytctene Hanpsixe-
Husi +24 B oBycnoeneHo HeucnpasHo-
CTAMM 3IEMEHTOB BTOPHYHOMW Lenu
dopmuposarens +24 B, a umeHHO:

— puopHon cbopxm RC4;

— xongeHcaropa C26;

— uupykmeHocTen L8, L3;

— crabunutporoe D10, D11,

3 rpynna. ®A ne paboraer,
npegoxpauurens F1 yen, guc-
nnei cBeTUTcs

MprunHaMM 3TOM HEMCNPABHOCTH
MmoryT BbiTe:

7 oTcyTctBMe Hanpsixenus +12 B;
7 otcyrcreme Hanpsikenmsi — 12 B (Ha-
npsbkeHus +24 B 1 +5 B umelorcs).

1 cnyuasi. Orcytctene Hanpsixe-
Husi +12 B obycnoeneHo HemcnpaeHoc-
TAMM OCHOBHBIX 351€MEHTOB (pOpMMPO-
Batens Hanpsixenus +12 B, a umenHo:
— anopHom c6opkmn RC2;

— kougeHcaropa C17;

— c1abunuaaTopa HanpsxeHus Z2;
— xoxpeHcatopa C18;

— mHpykTMBHOCTH L3;

— anopa D8.

Mpr HEO6XOAMMOCTH 3AMEHSIOT
NOKQNMIOBAHHBIA HEUCMPUBHBIA KOM-
MOHEHT.

2 cnyyaii. OtcyTcTBue HaNpsixe-
Hus —12 B oBycnosneHo Hemcnpas-
HOCTSIMM OCHOBHbIX 3f1eMeHTOB ¢op-
muposaTens Hanpsxenns —12 B, a
HMMEHHO:

— anopos D16, D17;

— kongeHcaropa C22;

— crabunusatopa HanpsxeHus Z3;
— konpencaropa C23;

— anopa D9.

Mpn Heo6XxOAMMOCTM 3aMEHSIIOT
NOKQSIM3OBAHHBIA HEUCMPABHBIA KOM-
MOHEHT.

4 rpynna. PA “zasucaer” B
HeonpegeNneHHOM COCTORHUM,
F1 yen, gucnnei ceeTurcs

MNpuumHoi 3TOM HeucnpaBHOCTH
MOXET 6biTb MOBBILEHHBIW YPOBEHD
AyNbCALMM HAMPSXKEHUM BTOPUYHBIX
uctounmkos (10...15% ot HommHanb-
HOrO 3Ha4eHus Hanpsxewuih +24 B,
112 B u +5 B} ecneacreve yxopa na-

PEMOHT&CEPBMC-1'2000

PUMETPOB MAKM HEMCNPABHOCTEM Cre-
AYOLMX KOMMOHEHTOB.

O Ans Hanpsoxkenus +24 B:

NPOBEPSIOT MCMPABHOCTb KOHAEH-
catopoe-¢punstpos C26 u C35, on-
Tponoe PC1 u PC2, tpansuncropa Q4,
crabunmutporos D10, D11 n ynpaens-
towei rubpuaHoit mukpocxemsl Z1.

O Ons Hanpsoxkenns +12 B:

NPOBEPSIOT MCNPABHOCTL KOHAEH-
caropoe-¢punerpos C17 u C18, cro-
6unmsaTopa HanpsixeHus Z2.

O Ans nanpsoxkenus —12 B:

NPOBEPSIOT UCMPABHOCTb KOHAEH-
catopoe-¢unstpoe C22 u C23, cra-
6unuaaropa HanpskeHus Z3.
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0 Ansa nanpsxenus +5 B:

NPOBEPSIOT MCNPABHOCTb KOHAEH-
catopoe-¢punstpoe C37, C30, C31,
pesuctopoe R35, R36, noporoeoro
kmoua Z4 v Tpansmcropos Q5, Q6.

Mpu HeobxopMMOCTH 3AMEHSIOT
FIOKQSIM30BAHHBIM HEMCMPABHBIM KOM-
NOHEHT.

Heobxoammo oTMETUTL, 4TO NPH NO-
napQaHMKM OAHOMO MIKM HECKOMBKMX Bbl-

. ~
2

xogHeix Hanpspxerui UMM (npu uenpas-
Heix anemenTax MIM) nposepsior Ha ko-
poTkoe 3ambikaHue ece Harpysku M.
B cnyuae obHapyxeHH s KOPOTKOro 3a-
MBIKOHMS! B HOFPY3KE €ro YCTPAHSIOT.

BOCCTAHOBJIEHME u 3AMNMPABKA KAPTPMJJ,)KEﬁ «HP51625A»,
«HP51626A», <HP51633M» AJ19 CTPYHUHbIX NPUHTEPOB
OUPMbl HEWLETT PACKARD

Tpy#HbIE NPUHTEPLI hUpMbI
C HEWLETT PACKARD Ha pbin-

Ke OpPITEXHUKU RBISIOTCH
OAHMMM M3 COMBIX PACNPOCTPa-
HeHHbix. EquHCTBeHHBbIN UX Hego-
CTaTOK, KOK W BCEX CTPYMHbIX
NPUHTEPOB B COBPEMEHHbIX YCIIO-
BUSIX — 3TO BbICOKOS LEHO M Ma-
IbI PEcypc uX KapTPULIKEH.

3ra cTaTbsa NpPoAOIKAET TEMY
3anpaBKY M BOCCTAOHOBIIEHUS
KOpTPUAXKeH AN OPITEXHUKMU
{(em. [1]).

OnUCaHHBbIN HUXKE CITOPUTM
no3BOJINET HEe TOJIbKO 3anpas-
N§ITH, HO U BOCCTOHABIMBATD KOPT-
pUaXM, npeaHasHaYeHHble ANs
uepHO-6enoli neyatn (Takme Kak
HP51626A, HP51633M), B xoTto-
pobix 3a6Unuch M BHICOXNIM Hep-
HunbHbie conna. Takoke npuBegeH
QIIrOPUTM 30NPABKY LIBETHOTO oA~
HOpPO30BOro KapTpuaxa
HP51625A.

Ons Toro 4yToBe1 NOHATE QNFOPHTMBI
onepauMii 3aNPABKM M BOCCTQHOBJIEHMS
KOPTPMAXEHM, OCTAHOBMMCS HO HEKOTO-
pbIX KOHCTPYKTMBHBIX OCOBEHHOCTAX
kaptpuaxeit HP51626A m HP51633M.

BHewHum BMA, KApTpMpKeH
HP51626A (HP51633M) nokasaH Ha
puc. 1—7 (Ha puc. 1 noka3aH BHELIHMH
emp  pasobpaHHOro  KApTpMAXQ
HP51626A).

KapTpmaki yKO3QHHEIX Bbilue TUMNOB
MMEIOT LOCTATONHO CNOXHYIO KOHCTPYK-
umo. Onu coctosT M3 kopnyca (puc. 1
nos. 1 — B pambHeriwem puc. 1/1),
BepxHe# kpbiwkm (pyc. 2/ 1) c npokay-
Hom  (puc. 2/2) v 3anpaBOYHBIM
(pyc. 2/3) oteepcriamM, BO3MYLIHBIX

mewkos {puc. 1/2), koHrakTHOM nro-
WOAKM € NJEHOYHbIM  Lendom
(pmc. 2/4), nevaralowen nnowapkm c
YepHMbHBIMM connamu (puc. 3/1) w
PemyKUMOHHOrO KAAanaHA €O cnuparne-
BUOHBIM BO3AYLIHBIM KQHONOM
(pwmc. 3/2).

Takas HeCTAOHAOPTHOS KOHCTPYKLMA
(Harsumre BO3AYILHBIX MELIKOB, MPOKOY-
HOTO OTBEPCTMA W PeAyKUMOHHOrO Knana-
HQ € BO3AYLIHBIM KQHANIOM) HYXHO [i/19 TO-
ro, 4Tobbl UCKNIOYMTL HEKOHTPOSMpYeMoe
NOATEKOHME HEPHMN HYepe3 BbIXOpHbie
COMMa KOPTPMAXQ. ITOT TMN KAPTPMAXQ
He MMeeT B cBoem cocTaee rybuartoro ma-
TEpMaNQ, KOTOPBIK CBA3LIBAET YepHuna. B
KAQpTpHIXe € ryGHaThiM MATEPHANIOM Yep-

A.Popnu

HUNO PACXORYIOTCS B 3ABMCHMMOCTH OT Mo
TpebHOoCTH M B HepaboueM COCTOAHMM
KOPTPMOXA HE NPOMCXOAMT MOATEKOHUA
YepHMI Yepes BuXOAHbIEe corvia (Tak pea-
NM30BOHO B KAPTpMaXe  TMNQ
HP51625A).

B kaptpupxox 6e3 censbiBalowero
marepuana (HP51626A, HP51633M)
TAKXE MCKSIONEHO NOATEKOHME YEPHWN
Yepes COMIA M 3TO JOCTHIAETCA TEM, YTO
BHYTPM KOPTPMAXQ NO MEPE PACXOA0BA-
HMA YePHMN CO3AQETCS NOCTOAHHOE BO3-
LYLHOE pa3pexeHue.

PaspexeHue B kapTpMaxe MMeeT OT-
HOCHTENIBHO NOCTOAHHYIO BEMMuMHY. [Tpu
MEeHaTH NO MEPE PACXOROBOHMS HYepHMI
BHYTPH KQPTPMAXQ [OMKHO YBESM4M-

PEMOHT&CEPBUC-1'2000



BaTeca paspexetrme. K BepxHen Kpbiiike
BHYTPM KAPTPMAXO NPHKpenneHsl Asd
BO3/yLIHBIX MELLKA, BHYTPEHHME NONOCTH
KOTOpbIX CBA3GHBI C BHELIHEW CPEfIOM Ye-
pes npokayHoe oteepctve. Mewku 3a
cHeT paspeXeHus BHYTPM KApPTPMOXA no-
CTENEHHO HOOYBOIOTCA. TeM COMBIM OHM
femndpupyloT U3MEHEHHWEe BHYTPEHHero
pazpexenus BHyTpu kaptpumxa. Ecnm
MeLlIKM yXe HaflyTel M BHyTpeHHee paspe-
XeHne B KUPTPUAXE NPEBLICHT onpeae-
NEHHYIO BENUYMHY, CHM3Y OTKpPbIBOETCS
PenyKUMOHHbIH KNANaH 4 YCTAHABAMBA-
ercs HoMuHaneHoe paspexeHme. Bos-
LyLWHbIEe MELUKU NPKY 3TOM GAyBaIOTCS. Ta-
kMM 0Bpa3OM BHYTPU KOPTPMAXA NOCTO-
AHHO CO3[ACETCH pU3peXeHue, KOTOpoe
He MeLUaeT NPOoLecCy NevaTH 1 B TO Xe
BPEMS MCKNIOHGET MOATEKAHME HepHWN
yepes BbIXOAHbIE comnna.

3anpaeka u BOCCTAHOBNEHUE
kaptpupxein HP51626A,
HP51633M

Heobxogumbie marepuans: n
MHCTPYMEHTbI

Q. G—

Puc. 2

PEMOHT&CEPBMC-1'2000

Puc. 3

Komnnekr ans gy x 3anpasox kaprpm-
pxek (ero npubaMauTensHas CTOMMOCTE,
nanpumep, Gupmet FULLMARK, $10).

Wnu:

1. ®nakoH c yeprunamm (40 mn);

2. Wnpwy, obvemom 40..50 mn c
WINOK.

3. Opene co ceepnom guameTpom
4.5 mm.

4. 3-4 candertky;

5. Tpybka c BHewHMMm OUMOMETPOM
6...7 MM M BHYTPEHHMM Yy Tb MeHbLUE AM-
GMETPa M WNpULQ;

6. Peannosas npobka AnameTpom
5...6 mm [Ha 0,5...1 mm Bonbuwe guame-
Tpa ceepna).

Heo6xogumoe HanomuHaHue

Cneflyer NOMHMTE, 4TO NpoOLLe BCEro
3aNPABNSHOTCA KAPTPUAXK, €CIIH BPEMS
MeXAy OKOHYOHWEM HYEPHWI B HEM U 30~
NPABKOM He NPEBBILIAET YETbiPex AHEM.

B npotueHom cnydae npuaetca npo-
BOAMTb ONEpaLMM MO OHMCTKE PeflyKuu-
OHHOTO KNGNAHA M BBIXOAHBIX CONer.

3anpasKy KapTpugXXa npous-
BOQAT B cheAyloler nocnefoBa-
TENIbHOCTH,

Puc. 4

1. 3aknenBaioT NMNKOM NEHTOM MAK
CKOTHeM BbIXOAHOE OTBEpPCTHE cnupare-
BMOHOrO KOHANQ, KAK 3TO NOKA3GHO HA
puc. 4.

2. YcTaHOBAMBAIOT KAPTPMAX MAp-
KMpoBKOK Kk cebe, KaK NOKA3GHO HA
puc. 5, u cneunansHem npucnocobne-
HUEM WIM [pPerbio CBEPNST B HMKHEM
NPABOM YAy KPbILIKM 3ANPABO4HOE OT-
Bepctve guametpom 4..5 mm (oTtBep-
CTHe NokasaHo Ha puc. 2/3).

3. Habupaior B wnpuy uvephuna,
MrOJIKY WNPULA OMYCKAOT B 3ANPUBOY-
HOE OTBEePCTME W 3QMNMBAIOT B KAPTPMAX
5 mn wepHun (puc. 6).

4. 3akpbiBaioT pesnHoBoK npob-
KO 3QNPABONHOE OTBEPCTHE KAPTPMA-
xa. Heckonbko pas nepeeopaumeaior
KAPTPHAX.

5. CHuMaIOT nunkylo NeHTy unu
CKOTH C OTBEPCTMS CNMPANEBMAHOTO Bbi-
XOAHOro KaHANA.

6. Hopesaior Ha wuronky nycroro
WNPMLA PE3MHOBYIO TPYOKY, NPUCTIOHSIOT
K OTBEPCTMIO CNMPANEBMAHOTO KaHANA
canderky, CIOKEHHYIO BHETBEPO, M Yepe3
NPOKQYHOE OTBEPCTHE HAKAYMBAIOT BO3-
[yX B BO3OYLIHBIE MELIKM CHM3Y BBEPX
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PapuoTtenedoH «Panasonic KX-TC908XR»
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{puc. 7). Yepes oteepctve cnmpanesma-
Horo kaHana GyAeT BLIXOOMTL BO3AYX, Bbl-
TecHss NMWHWe YepHuna. Yepruna npo-
mokatoT candeTKoM.

MNpokauky npoussogsT Ao Tex nop,
noka He GypeT BUAHQA SBCTBEHHO CTPYK-
Typa cnupanesugoro kaxana, ceobop-
Has oT yepHun. [lepesopaunsaioT kapT-
PHOX 30NPOBONHBIM OTBEPCTMEM BBEPX
M KOHTPONMPYIOT, NORTEKAIOT N YEPHH-
Na Yepe3 CNMpaneBUEHbLIN KaHan.

Ecnu1 yepHMna noaTekaloT, NosTopsIioT
NPOKQYKY A0 YCTPOHEHMS MOATEKAHMSI.

B cnyuae ycToiuneoro noprekanms
YepHWN Yepe3 OTBEPCTHE CNMPANEBMA-
HOrO KAHONG AOXEe NOCNE HECKONbKMX
npokayek 30KNeMBAIOT 3TO OTBEPCTHE
CKOTYEM, NEPeBoasT KAPTPUAX B BEp-
TUKAQNbHOE NOMNOXEHWE  KPbilKOW
BBEPX W ocTasnsioT Ha 5-6 yacos, uTo-
6bl BLICOXWHE OCTATKM YEPHMN PaCTBO-
PMAMCL M WAPHMK PEAYKUMOHHOrO Kia-
nana {puc. 1/3 u 3/3) ve sanunan s
CBOEM MOCAfOYHOM MecTe. 3aTem CHM-
MQIOT CKOTH M BHOBb MOBTOPSIIOT MOMbIT-
Ky NPOKQYKM JO Tex nop, noka nocne
NPOKAYKH Yepes CNUPanesMAHbIM KO-
HON NEepPecTaHyT MPOTeKaTh YepHWUNa
{wapwmk pepyxunoHHoro knanaxa gon-
XE€H HOOEXHO 3CKPbIBATb BbLIXOZHOE
oTeepcTHe).

Ons obneruenus npouecca npokay-
KM KNANaHa M HepHUnbHbix conen (o6
aTom BypeT ckasaHo HUXe) B npopaxe
NOSIBUIMCL HEPHUNA- PEaHUMATOPSI, KO-
TOpbie MMEIOT B CBOEM COCTOBE [OCTa-
TouHo Bonblwylo AONI0 OPraHUYEcKMX
pacTeopuTene.

7. MNpoTupatoT BNAXHLIM MATEPM-
QnoMm NeyaTaowylo MIowaaky kapT-
PMAXQ [O YAONeHUs OCTATKOB 30COX-
WX YepHMA.

YcTaHaBNMBAIOT KAPTPUAX B MPMH-
Tep 1 npoeepsioT ero pabory.

Ecnv npunTep nevaraeT nnoxo unu
BOBCE He MeYOTCET YEePHLIMK HepHWNa-
MM, NPOM3BOAAT MPOKANKY YEPHUNbHBIX
conen KapTPMAXA, NPeABapPHMTENbHO 30~
KJIEMB CKOTHEM OTBEPCTME CNMPAneBMA-
Horo karana. B stom cnysae kapTpuax
HOXOOMTCS B MOSIOXEHMM KPbIWKOH
BBEPX, O WNPHL, CBePXY KOPTPHAXA.

Ecnu npu npokauke yepes Bbixop-
Hble COMNA HO NeYaTAaIoWeN nnowoaKe
He NPOMCXOOMUT OBMNLHOTO BbIENeHMs
YepPHWN, NOBTOPSIIOT NPOTHPKY BIICXHOM

vt

Puc. 6

Puc. 7

-y
- X5

A

TKQHBIO MIOWAAKH M OMSITb NPOM3BOAAT
NPOKa4Ky conen.

B camom xypwem cryuae, korpo
YepHMN MpM NPoKayKe Yepes conna Bbi-
LENSeTcs MONo MM BOBCE HE Bbiernsier-
Csl, HO BAXHYIO CNIOXEHHYIO B HECKOb-
KO CNoeB TKaHb KNagyT KapTpHaX, con-
namu BHU3 M octaensioT Ha 10..12 u,
MNocne 3Toro noeTopsilOT MOMBLITKY Npo-
KO4KM conen fo YCTpaHeHus gedexTa.

Kak nokasana npakTMka, BO3MOXHO
socctaHosuTs 40...60% kapTpuaxei co
cpokom “BbIHYXAeHHoro npocros” po
LBYX-TPEX MeCsLEeB.

8. OrtkpsiBaiot peanHosyio Npobky
M 3anpaBnsioT YepHMNOMM A0 KOHUQ
{40 mn) kapTprax.

9. YcTaHOBNMBAIOT KAPTPMAK B MPHH-
Tep U NPOBEPSIIOT KQYECTBO MEYATH.

NMpumeyanue

XpaHeHWe MycTbiX M 3QMPABIEHHbIX
KAPTPHAXEH nyulle C 3aKIeeHHbIMM JIMn-
KOM NEHTOM COMNamm M OTBEPCTHEM Clik-
panesmaHoro KaHaNA {HOBLIM KAPTPHAX
NOCTABNSETCS UMEHHO B TOKOM Buge).
MNpokauka kak kaxana, Tak U conen mo-
XET NPOM3BOAMTLES M HO KAPTPMAXAX,
KOTOpbiE elie MMEIOT 3aBOACKylo 3a-
npasky. Ho 310 HyXHO npoM3soauTs npu
NOSIENEHWM ONUCOHHBIX Bbille pedeKTos
{nopTekanMe YepHUn Yepes penyKuMOH-
HbIH KNGNOH M OTCYTCTBME MOCTYMrEeHUs
YepHUN Yepes CoMma NMpM neuarw).

3anpaBKka ¥ BOCCTGHOBJIEHHUE
kaprpugxen HP51625A

3TOT KAPTPHMAX KOHCTPYKTMBHO Bbi-
NOnHeH KOK OfHOPO30BbiM, HO GBTOPY
YBQnoCh NPOM3BECTH HA ABYX KAPTPHA-
XQax 3TOrO TMMA HECKOSLKO 3AMPABOK.

BrewHmMi BuA kapTPMAXKA NpeacTas-
neH Ha puc. 8.

Heobxoaumsbie marepuassi n
MHCTPYMEHTBI

1. 3 dnakona uephun (xentvie, 6u-
plo3osbie,  MQNMHOBbE) — Mo
10...12 mn, Hanpumep, npoussoacTea
FullMark.

Mpegynpexaenme. Tun YepHun gon-
XeH ObiTb TONBKO PEKOMEHAOBAHHBIM
¢UpMOH 4N YKO3GHHOrO Bbille THNA
KQPTPMAXQ.

2. 3 wnpwmua no 10 mn c Mrnamu.

3. 1 wnpuy c Hacapko# pns npo-
KAUKM.

PEMOHT&CEPBAC-12000



Puc. 8

4. [penb co cBEPNoM OMAMETPOM
2 mm.

3anpaBKy KOPTPUMAIKT IPOU3-
BOAST B cnegyioujein nocnenosa-
TenbLHOCTH:

1. MNpocseprmeaioT B  BepxHeM
KpbiLUKEe KOPTPUEAXA TPM OTBEPCTUA OMa-
METPOM 2 MM, KOK MOKa3aHO Ha puc. 9
{orBepcTia oBo3HaueHb KpecTamu, pas-
mepbl ykasaHbl B mm). O6paluaior BHUMG-
HMe Ha TO, 4TobbI OTBEpCTMS BLiNK BAONL
BOOGpaXaEeMON NWHMM  MocepearHe
KPLILIKW OF CTpenku (TpeyronsHuka) Ao
HaKNeMkM, Tak KaK ecii oTeepcvs BynyT
CMelLLEHbl, BO3HUKHYT TPYAHOCTM NPM 3a-
npaBke ry6ok KapTpMBXa YEPHUIaMY;

Mecta
cBepneHus

N Kpelwka kaptpyika
1 |
| |
| |
lybka c I r y6ka c ] l'y6ka c
MM | Gup iMn|  KEeNTLIMK
Yyep! i Yyep! i Yep!
| |
| |
| 1
1 |
R 1 I
Y. —
o’ Kopnyc kaprpuaxa
Puc. 9

2. 3anpaensioT YepHUNaMM LUNPK-
bl M, YCTOHOBMB BEPTUKANBHO BHW3 MO-
ouepenHO WNPULL, NPOKAMLIBAIOT ry6-
kv Ha rmy6uHy 5...10 mm M ocTtopoxHo
HebonblWKumK AO3aMM 3ANPABAAIOT MO
3 M1 KOXABIM LBETOM.

Ocoboe BHMMaHMe 0BpawaioT HA
1O, Y4To6BI NPYM 3aNpaBke NONACTbL CBO-
MM LUBeTOM Ha cBOK rybky. B kaxpon
cekumm rybku ceepxy Haxopsatcs no 3
omeepctus {puc. 10). Mocne sanpaeku
30aKAeMBAIOT ABA NIOOLIX 3aNPABOYHBIX
OTBEPCTUS MM Pe3uHOBHIMK Npobka-
MM, UNIM NUMNKOM NEHTOM M NMPOKAYUBA-
0T Yepe3 OCTaBLIeecs OTBEPCTME COM-
na kapTpuaxa.

T IT] :

" Pne. 10

Pexomenpaummn no npoumncTke conen
OTF OCTATKOB 3ACOXWMWX YEPHUN TE XE,
uto M gna kaptpuaxen HP51626A,
HP51633M;

3. Nocne npoumcTkn conen npose-
PAIOT KAPTPMAX HA MPMHTEPE, 3aTeM
[O3aNPAaBNsOT OCTOPOXHO Hebonblum-
MM MOPUMAMM 10 8 MN KAOXAYIO CEKLMIO
YEPHWIIOMM COOTBETCTBYIOLUENO LIBETQ,
OKOHYQATENEHO 3AKIEMBAIOT BCE TPU 3a-
NPABOYHLIE OTBEPCTUS M MCMONb3YIOT
KAPTPMAX MO HO3HAYEHMIO.

Mpu xpaHenum KkapTpupxa conna
[OMXHBI BbITh 3aKNeeHEl NMMKOX NEHTON.

Jiureparypa
1. O.Copuerkos. 3anpaska kapr-
puoxed cTpyiHeix npuHtepos “Epson
Stylus Color”. — Pemont&Cepsuc,
1999, N29, c. 34.

@ OBEMEH ONbITOM @

PEMOHT BUAEOMOHUTOPOB, CBA3AHHbLIN C
OTKA3AMM NONYNPOBOAHUKOBLIX AUOAOB

€1CNPaBHOCTH, BO3HMKAIOLIME B

cxemax BMAEOMOHMTOPOB MO

npuumHe pedekTos B p-n nepe-
Xxopax NonynpoBOAHMUKOBBIX AMOAOB,
MMEIOT PA3MMYHLIM XAPaKTep M NposB-
nevus. B ornmume or koHpeHcaropos
HEWCMPABHOCTM AMOAOB Nerye ornpege-
nuts npm nomowym ommerpa. Kak npasm-
no, p-n CTPyXTypa AMOAA paspyLiaeTcs
No NpMYMHE KPATKOBPEMEHHBIX {MMKO-

PEMOHT&CEPBUC-1'2000

BbIX) MM [ONFOBPEMEHHBIX MpEBbiLle-
HMIA HOMMHQNBHBIX TOKOB M Hanpske-
HUi. CUIbHO BNUSIET HO HOREXHOCTL AN-
Ona HOPYLIEHME TEMNOBOTO PEXMMA
cpenel, B koTopoi oH paboraer. MHorpa
ILMOf, MOXET BBITM M3 CTPOS M3-3a Ha-
PYLEHUs YaCTOTHOrO pexmma paborsl,
B pe3ynbTare Yero TAaKXe MPOMCXOpMT
neperpee p-n nepexopag, ero Grictpoe
“crapenne” n paspywenwme. Paccmor-

N.Cuporun

PUM HECKONbKO Cly4aes NpoOsBieHuA
HencnpoBHocreﬁ AMOOOB B BUDEOMOHN-
TOpaXx, B34ThiX U3 NPAKTUKU PEMOHTA.
1. B Bugeomonurope “Bridge
CAE5645G “ npu BKmMOYEeHUM HU
3KpaHe Habnopaercs y3Kas ro-
pu3oHTansHas nonocda. Orcyrer-
Byer KuapoBas pa3Beprka
Hanpsixenuve Ha Bbie. 14 mukpo-
cxembl U401 (puc. 1) cocraenser



r
A
1
:Kanpoabm
jkarywkn OC
1
lwy U401
TDA1675A
— 3 C402
! 0,22mk
— ¢
5 12 R402
CTTTT
! c921 &
! Puc. 1 4700 T Puc. 3

+3,5 B Bmecto +24 B, Ha sbie. 1 Hanps-
xenume 6nmsko k 0. Mpépnonoxenme o
HeucnpasHocTM Mukpocxembl U401
(TDA1675A) nocne ee 3ameHsl He
nopreeppmnoce. [posepka Bcex uerieit
BOKpyr mukpocxemsl U401 swiseuna
Hewcnpaeksii puop D401 (1N4002).

Heucnpaerocte guopa B gaHHOM
Cnyyae MPOSBMAACH B TOM, 4TO CONPO-
TUENEHUE €ro B NpsMoM M obpartHom
HOMPABEHUSX COCTABASNO MOPAAKA
200 Om.

2. B BupgeomonsiTOope “Sam-
sung CVM 496*T” Ho skpane Ha
HEeKOoTopoe Bpemsi NORABASETCH
3eseHbiki user

B pe3synbrate nercoro nocrykusamms
f10 MNIATE KMHECKONA B CXEME BMBEOYCH-
nurtens seneHoro usera Gein obHapy-
XeH HemcnpasHeii grog D135 (puc. 2).
Mocne BoirtaMBAHMA pMOAA M3 CXEMBI M
ero “npo3soHku” He 6bINO ELISBNEHO
HUKOKMX OTKSIOHEHUM OT HOpMmbl. [ins
BbISBNEHMS fedeKTa AMOAA K €r0 BLIBO-
BAM BbInK NPURasHBE! MPOBOAHUKM XECT-
KOFO OBHOXMIILHOrO MPOBOAA AfIMHOM
10 cm. Opyrve koHub npoeopos Guinm
APMCOEAMHEHBI K 30XMMOM OMMETPA.
Mpu nerkom nogeprmeaHmm 1 wesene-
HMM NOAFASHHBIX MPOBOSHUKOB, O BMEC-
T€ C HUMM W BLIBOROE AHoAd, oBHAPY M-
NOCb, YTO MPONGAAET Er0 MPOBOAYMOCTL

VR132

820k
1

° )
[
C336

10MK =
50B +

+85B

)]
1€
. L132

-

1N4148

Q133
2N5551

R141

33 c137
TMK

K karogy
KuHecKona

D135
ﬁ 1N4148

——a—1—
SZD134 R159
1N4148| [R142  R143 100
()—» 33 470k
Q134
2N5401
Puc. 2

B npsmom HanpaeneHmm. OuesmpaHo, B
DOHHOM criyyae 6bin MNoXoi KOHTAaKT
BHYTPM KOPHyCa AMOAa.

3. B srineomonsitope “Gold-
Star C5480” He sxmouaerca nu-
TAHWE NPUW HAXATHM KHOMKM Ha
nepenHel naHesny

MNuraune cxem BupeomoHMTOpQ
MMEET CBOK 0CobeHHOCTb, KoTopas
COCTOMT B TOM, HTO NPH BKNIOYEHMH Ce-
TEBOTO LIHYPA B CE€Th FMEPEMEHHOro
ToKa Hanpsxenmem 220 B na ¢uner-
pe, Buinpsmurene, obmoTke TPaHc-
dopmaropa M MMKpOCXeme NMPMCyTCT-
Byer HanpsxeHue (pmc. 3). B pesynb-
Tare Ha BeiB. 1 mukpocxemsl ICP01 re-
HEPMPYIOTC  MMMYNbChl, KOTOpbie
TPaHcHOPMMPYIOTCS B OFHY M3 BTO-
puuHBIX 06MOTOK, BLIpabaTbiEaOWYIO
MMTAQHME OJ1S YRPABASIOWEN MUKPO-
cxembl. Mpu HaOXaTUK KHORKK BKNIOYE-
HUS MUTAHMS BMOEOMOHWUTOPA CXEMA
yrpaBneHus BKMIOYQET Apyrue BTO-
PMYHBIE MOCTOSIHHLIE HAMPSKEHMS MC-
TOYHMKQ nMTaHMS. B pesynkrare npo-
MCXOAMT FONIHOE BKIIIOYEHME BMOEO-
MOHMTOPQ, €CriM OH B CBOIO OYepens
COEOMHEH C KOMMBLIOTEPOM CMIHAMD-
HbiM kabenem. Mpum nposepke uerm —
Bxop, HanpsokeHus 220 B, dumnepel,
omopHuiit Mmoct D901, obmorka 1-2
TpaHcopmaropa T901, seie. 1 mumk-
pocxemsl IC901 — oBHapyxeHo, 4TO
HA BLIB. 1 MUKPOCXEMBI MMITYNIbCHI OT-
cytcreytor. Heucnpasueim okasancs
nvog D911. Ero conpormenenve B

& +24B
: 1 K kappoBsim

|

I

1 karywwkam OC
1
- |R320
12
C312 C313
220mk 1000mK
Iz 358 e
|
1C301 3 {re-DH—
TDA8172 D301 1N4001 4 +
2_5 C314 100wk 358

Puc. 4

fpPsSMOM M OBPATHOM HANPABNEHMSX
cocraemno okono 2 Om.

4. B Bupeomonsitope “Sam-
sung CST7677L“ Bo Bpemsn pabo-
Tbl KpaTkoBpemerHo Ha 0,5...1 ¢
nponapaer KoApoBas pasBepr-
KO M HA 3KPAaHEe MPOCKAKMBAET
Y3KQs rOpH3OHTANIbHASA NOJIOCa

Bo Bspems Takmx c6oes ypanock
3adMKCHMPOBATL  HAMPSXKEHUS Ha
BuB. 6, 5 u 1 mukpocxems IC301
(pvc. 4). Ha ewie. 6 oxazanoce +7 B
Bmecto +22 B, Ha BuB. 5 — +6,5 B
smecto +15 B nasus. 1 — +2,58
smecto +4 B. MNposepka MMKpocxembl
MyTEM 3AQMEHBI HE U3MEHMNA MOJNIOXE-
Hus. [posepka Bcex ueneit Bokpyr
mmkpocxembl IC301 rytem “nposson-
K1” M 3QMEHBI 3NEMEHTOB BbISBMNQ He-
ucrnpasHbii avop D301. Mpwu nposep-
Ke ero “MPO3BOHKOM” € MOMOLLbLIO OM-
MeTpa M cnocoBom, ONMMCaHHBIM B 1. 2,
pedexr guopa He 6bin obHapyXeH.

5. PacnpocrparenHas Hewc-
NPAaBHOCTb  BHAEOMOHMTOPOB
BCEX THNOB — BLIXOH W3 CTPON
AMOLOB BbINPSMUTENEH HCTOY-
HUKQ NUTAHKS

Ocobenno yacto HabnopaeTcs Bbi-
XOp, U3 CTPOS GMOAOB B Lensx ¢GOpMU-
poBaHus HanpsbkeHui +24 B v soiwe.

Momck Takux HemcrnpasHOCTEN
06bIYHO He BbI3LIBAET TPYAHOCTEM, TK
KOK B TOKMX Cy4QsX, B OTNMYME OT
OfMCAHHBIX BbILLE, MOXHO 3GMETMTh
MHOTO BHELLHMX MPU3HAKOB, yKA3bIBA-
IOLMX HA HEUCTPABHOCTL AUOROB MIU
MX MOJSIHOE PA3PYLLEHME, Q UMEHHO:

7 nporopaHue MOHTAXHOMW MNATH
rnoa pMoAoM;

71 TpewMHLl B KOpNyCce MOAa M €ero
OMAABNEHHOCTD;

71 pasnom AMopA HA YaCTH;

"1 nonHoe BhiropaHWe gMopa.

PEMOHT&CEPBUC-1'2000
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acrosLasa CTaTbLs MNOCBN-
LWeHd KPATKOMY aHOM-
3y npo6nem crabunuia-
LMM CKOPOCTM BPOLUEHUS KO-
JIEKTOPHBbIX 3JIeKTpoaBurare-
Jleii Npy USMEHEHUU MOMEHTA
HArpy3KM HO UX BAA B LUMPO-
KUX npependax, d TAaKKe BO-
Npocam peryniMpoBaHUSA CKO-
poctu Bpaigenms. Paccmortpe-
HbI CTPYKTYPHBIE M NMPUHLINITHA-
anbHble CXEeMbl PAa3TMYHbIX pe-
rynsaropoB-crabunn3aropos.

PerymMponaHie cxopoCTH Bpa-
uleHMA snexTpoasmrarensi » Guro-
BMX sniexTponprbopax — BeckMa
axTyanshas sana4a, ocobento g
WMPOKO PACTIPOCTPAHSHHMX B Ha-
CTOALLGS BPOMS BOSBOMOXHMIX 3716~
KTPOMHCTPYMGHTOB, TAKMX KK 8/16K~
TPOAPSIH, WIS, pySaHi, 6op-Ma-
wyHm M MHonve ppyrve. [luanason
PerynMpoBaH1a 3a4aCTYI0 ROJDKOH
6mms pocrarouno wmMpokx. Hanpu-
Mep, ans ManoMouHol Buicrpoxon-
HOM BnexTposipeny CaeplieHMe OT-
sepcmiit amametpom ot 0,5 mo
5,0 MM B OQHOM M TOM X® MaTepHa-
he 1pebyeT COOTROTCTRYIOILSIO M3~
MeHeHMA CKOpPOCTH  BPUWOHHUA
wnMHaens oT 5000 a0
600 06/ MMH, a NP1 paanM4HLIX 06-
paGarsisaeMeix MarepMaiax AWG-
NA30OH M3MGHGHMA CKOPOCTei Bpa-
LIGHMA BO3PACTAST RO SHAYOHMH OT
150 no 6000 06/ mmm.

Caoma no cebe 3apava perynm-
POBOHHA CKOpPOCTHU BpALLEHMA 3NeK-
Tpoagurarens TEXHHUUECKH HE CNOX-
HQ, HO €l COMYTCTBYET OAMH AOCTA-
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TOYHO HEMPHATHBIM MOMEHT: KOk
NpPaBUNO, NPH YMEHbLUEHWH CKOPO-
CTHM BpClU,eHHﬂ BANA 3neKTpoABUra-
Tena tpebyercs yBenuueHUe MOMEH-
Ta HA ero sany, T1.e. TArOBOro yCHUnua
W, COOTBETCTBEHHO, )’BeﬂH‘leHMe no-
Tpebnsemoro ToKa.

B nopasnsiowem GonswmHcTee
BNIOKTPOMHCTPYMOHTOB KOK OTe4e-
CTBOHHOrO, TAK W MMNOPTHOrO M3-
rOTOBJIGHMN, CKOPOCTH BPCILOHMA
perynmpyercs, MArko rosops, nph-
MuTHBHO: GonsweMy uiany o6o-
pOTOB BNEKTPOABMIaTeNN COOTBOT-
crsyer Gomswee HanpsxenMe (M
TOK), MOHbLIOMY — MOHBILG® Ha-
npsxenme (M Tox). MpM Taxom pe-
rynMpOBAHMM CBOPNGHMe OTBep-
cmvit prametpom Gonee 8 MM B
BASKMX MaTepManax, HapesaHwWe
pe3sbul B OTBOPCTHAX MOTUMKAMM
mo6oro aMameTpa MSIM 3ABMHYM-
saHMe wypyrnios ¢ cobniopeHMeMm
ONMTMMaNBHMX CKOPOCTeH Bpalye-
HMS MHCTPYMOHTA NPAKTHYOCKM
HOBO3MOXHO, TAK KOK BIOKTPO-
ABMraTens NpocTo OCTAHABIMBA-
erca. MNMpuxogures paborare co
sHauMrensHo GonbWIMMM CKOpO-
CTSMM, NMOPTA MHCTPYMOHT, MJIM OT-
KA3SMBATRCA OT MOXAHM3AUMM M
paborars BpyuHylO.

EcrectBenHo, uto crabunusa-
LMa CKOpOCTH BPpAWLEHMA npu Ta-
KOM perynMpoBaHmMu — HecbeiTou-
HQOda MeuTa.

3anaua morna 6bi GeiTk pelleHa
TAK, KAK 3TO genaerca B CTAOHKAOX M
CBTOMO6HHHX, — nyTem HUCMONb30-
BOHMA MeXaHHMYeCKoro pepykKkro-
pa — KopobKu CKOPOCTEH, HO TaKoe
peLueH1e AN pyYHOro 3NeKTpOMHCT-
pyMeHTa AOCTATOYHO |'|p06ﬂeMCTM‘I-
Ho. B nyuywem cnyvyae B HEKOTOPBIX
TMNax 3ﬂeKTp0HHCTp)'MeHTOB Hme-
erca oaHa CTyrleHb nepeKﬂlO‘leHHﬂ
CKOPOCTHM BPOLLEHMA LWINMHAENS B
[iBO pa30, TOFAA KAK HeoBXoanM An-
anason 10...40 pas.

PaccMoTpum BOpMOHTHE “3nek-
TpoHHOro” pelleHus 30AaYM pery-
NUPOBAHMSA CKOPOCTHU BPOLLEHMS
anektpogeuratens (M wnunaens) c
OAHOBPEMEHHOM crabunusaumen
30A0HHOM CKOPOCTH.

Jwobas crabunusaums moxet
6LiTh OCylecTBReHd Nbo napame-
Tpuueckd, nNMbo nyTem BBEAEHMS
koneya o6paTHOK CBA3M B CUCTEMY
perynuposaHus Tpebyemoro na-
pamertpa.

MNapamerpuueckas crabunmsa-
LMS CKOPOCTH BPOLEHMS TIPHU MOLL-
HOCTM snektpomsuratens 6onee
10...20 Bt npaktmMyeckH HepeanbHa,
nostomy B fansHerwem 6ynyT pac-
CMOTPMBOTLCS MM CMCTEMBI C MeT-
nek oTpULOTENBLHOM obpaTtHoM ces-
au (OOC).

Haunyywer € TOYKM 3pEeHHMA
cTabunu3auum CKOpocTH Bpduie-
HUS FABMSIETCA CMCTEMA, CTPYKTYp-
HOS CXeMa KOTOPOM NPUMBEAEHA HA
puc. 1. Komnaparopom, a TouHee,
[MCKPMMMHATOPOM, SIBNSI€TC 4ac-
totHuii petexkrop Y1, Ha opuH
BXOJ, KOTOpPOro € TaOXOreHeparopa
Tl (sensiowierocs COCTABHOM 4ac-
110 3neKTpomBuratens M) nocry-
figer HampsXeHue, 4acrora KoTo-
poro NpofoOpUMOHANbHA CKOPOCTH
BpaweHus 3nektpoasurarens. Ha
apyrom Bxop Yl nopaercs nanps-
XEHWUE ONOPHOM 4OCTOTBI € KANM6-
pPOBOHHOrO 30AOIOLLEro reHeparo-
pa 3I. 3aBUCMMOCTL HANPAXEHUN
paccornacoBanma Uy, oT pasHo-
ctn vacror AF HO Bxofax gMCKpH-

Upac

TopmoxeHue

AF

Pa3sroH

Puc. 2



MUHaTopa Y[l nokasaHa Ha puc. 2,
rpe AF=F,  —F,.

Mpu HeobxopumocTu pasroHa
(v TopMmoXeHus ) anexTpoasmrate-
ns perynupylolmi 351eMeHT YBenu-
uMBaeT (unM ymeHswaeT) Hanpsxe-
Hue U, AO TEX NOP, NOKO CKOPOCTHL
BPOLLEHUS HE CTaHET POBHOM 3aAQH-
HOM, O HAMpPSIXeHWEe PaccorIacoBa-
HUS — HyJTIO.

* Ha cxeme puc. 1
TAaKxe:
BN — 650k nutanums, popmupyio-
Wwui HeobxopuMble AN Y3SOB
CXeMbl MUTAIOLYME HANPSKEHUS;

YP — ycunutens HanpsxeHus

PaCCOrsIGCOBAHMS;

P2 — perynupytowmit anemeHT.

OcHoBHas TpyaHOCTL peanusa-
LM TOKOM CXEeMbI — HOSIUMYMUE BSIEeKT-
popBMraresiss ¢ TAXOFEHEPaTOPOM.
TaxoreHepatop MoxeT 6biTb M3ro-
TOBSIEH M3 HOAKNEMBAEMOIO Ha pPo-
TOP OAHOrO MM HECKONbKMX NOCTO-
SHHBIX MOFHUTOB M KOTYLWKM, COAEp-
xauwer 50..500 ButkOB nmpoBopa
mo6oro auameTpa, yKpenneHHoM
HQO CTATOPE WM MOKCMMOIIBHO Npu-
6n1XEeHHOM K TOPLAGM BpaLLQIOLLMX-
€Sl MOCTOSIHHBIX MOFHUTOB.

MorpewHocte cTabunusaymm
3GBMCUT OT 3HAYeHus Ko3pPuLmM-
eHTa nepepauu netnu obpaTtHom
csa3u Kooc, nokasaHHom Ha puc. 1
KpacHeimM UBeToM. [Npu Hanuuuu
OOC perynupyemsiit napameTp
6yneT M3ameHsaTLCA NPUBIM3IUTENBHO
B Kooc PO3 MeHbLIE, yeM npu ee OT-
CYTCTBUM.

MpuBeneHHas cuctema asToma-
TMveckoro perynupoBaHus (CAP)
CKOpPOCTHM BPOLIEHUS MCMOMb3yeTcs

NOKQ3CQHbI

B1

;
;

o’

R1 E e
> D2 ZS )
~220B
- _J Uoe

.
=c1

Puc. 3

yaLye BCero B MHpOPMALMOHHBIX CH-
cremax (BuaeoMarHuTodoHu, npo-
urpuieatesiv CD-guckoB u 1.n.) wu
obecneunBaet ctabunusaumio cko-
POCTH  BpOLUEHMS HE  XyXe
0,1..0,2%

B 6onbumHcTBe cnyyaep ucnose-
30BOHMS  3JEKTPOMHCTPYMEHTOB
BNOSiHe npuemieMa HecTabusib-
HocTte 5...20%, B cBa3u c yem Gonee
DETaNbHBIM OHASTM3 CXEM C Taxore-
HepaTOpaMM B HOCTOsILEN CTaTbe
npou3BopuTecs He Byper.

Paccmotpum psap cxem perynm-
POBaHMsS M cTabunusaumm cKopo-
CTH BPOLUEHHS, MMEIOLLMX XyALuee
MO CPABHEHMIO € NPEeAbIAYLIEN CXe-
MOH  kavectBo ctabunusaumu
(3...15%), HoO Becbma npocThix B
nJigHe TEXHUYECKOM PeQsM3aLmMmu U
XOpOWO 30PEKOMEHOOBABLIMX Ce-
69 B skcnnyataumm.

Ha puc. 3 uszobpaxeHa cxema
Haubonee npocToro perynaropa-
cTabunuzaropa cKopocTu Bpa-
LeHMS KONNEKTOPHOro 3MeKT-
poasuratrens P1. Crabunuaauus
CKOPOCTH BPOLUEHHS] OCYLLECTBJISA-
eTcs 30 CYET HAMuYMSI B 35EeKTPO-
peuratesie npotusod[C, uHorpa
HasbiBaeMOM “peakumeit skops”.
CyTb 3TOro siBReHus 3aKoqaeTcs B
crepyloleM.

BpaweHue skops B MarHMTHOM
nose, CO3A0BOEMOM CTATOPHbIMM
06MOTKaMM, NPUBOAUT K FreHepaTop-
HoMy 3¢deKTy: Ha 3aXuMax SKop-
HOM OBMOTKM BO3HMKGET MPOTUBO-
9AC E,,. Ha puc. 3 oHa ycnosHo
nokasaHa B Bupe reHepartopa E,,
BKJIIOYEHHOrO NOCNEeAOBATENBHO C
3NeKTPOaBUraTenemM B NOSSPHOCTH,
NPOTUBONONOXHOM NPHUITOKEHHOMY
K 3NeKTPOABUIATESNIO HANPSXEHMIO
U,.. BenmuuHa npotekaowero ve-
pe3 3nekTpoABMraTteNns TOKQ onpe-
nensetcs GoOpMynon
Ims:(Unn - Enp,/zns (] )r

rae |, — TOK uepes anexkTpoaBu-
ravens; Z,, — KOMMIEKCHOe conpo-
TUBJIEHUE NEKTPOABUIATESS.

U3 teopum anektpomaiimH uaee-
CTHO, yTO BesivuuHa E., npamo npo-
NOPLMOHANBHA CKOPOCTH BPALLEHMS
skops. Kcratv, umeHHO noatomy
Npu NycKe 35eKTPoABMraTess, Koraa

E..=0 w 1,.=U_./Z.., sBcrepcteue
manoit BenumumHel Z,, (oT po-
nert Oma po 1...2 Om) nyckosoit Tok
pocturaeT BenmumH, B 5..20 pas
NPEBLILIAIOLLMX er0 YCTaHOBMBLUEE-
csl 3Ha4EeHue. ’

Kak BugHOo w3 puc. 3, pasHocts
Hanpsxenuii (U,, — E, .} B koHeu-
HOoMm cuete {uepe3 o0BMOTKM 3sekT-
poaeuratens, auon D1, pesucropw
R3 u R2 u puopn D2) okasuiBaertcs
NPUIIOXEHHOK MeXAY YRPaBAsio-
MM DIEKTPOAOM M KOTOROM TUPHC-
Topa VT1. MNocrynatowme wepes pe-
suctop R1, nepemeHHbit pesuctop
R2 w puon D2 wWa ynpasnsiowmit
3SIEKTPOA, TUPUCTOPA NONOXMTESb-
Hble MOJTYBOSHbI HANPSXKEHMsI CeTh
(U, Ha puc. 4, a v nocnegytowmx gu-
arpammax) 6yayT oTKpLIBaTh TMPUC-
TOP B MOMEHTLI BpemeHu ., Moso-
xeHue to,, OTHOCUTENbHO t, (Hauano
KOOPAMHAT Ha puc. 4) 6yneT uame-
HATLCS B COOTBETCTBUMU C M3MEHEHM-
em BenmumHul pasroctu (U, — E ).
YmeHblieHEe CKOPOCTU BpaLLEHUS
anekTpoasuratesns 6ypeT npuBoguTs
K CMELLEHMIO NOSTOXKEHUA TOYKM to
B/IEBO M yBesnMueHuto 3Havenus U,
(nnowope kpueoi Ha puc. 4, 6), a
yBefMYEHHE — K CMELLEHMIO NOJIo-
XeHusi TOYKKu t,,, BNPABO M YMEHb-
weHuto 3HaweHus U,,. CmeujeHue
TOuYKM t,,, MOXeT npoucxoguTe B
npepenax ot t, ao T/2. Ha atom u
OCHOBGH NpMHUMN cTabunmaauymm
CKOPOCTH BPALLEHUS 3NEKTPOABUIQ-
Tens NPU M3MEHEHMM HArpy3KW Ha
ero Bay.

Komnapatopom HanpsxeHus
B OGHHOM CXeMe sABrseTcs p-n
nepexop “ynpasnsiOwmi 3eKT-
poa — katoa” TupucTOopa, a
AaTuMkom obopotoB — npoTu-
Bo3C gBuratens.

NameHeHHe nonoxeHus pBux-
ka pesuctopa R2 cmewger ycra-

Uc

|

:

a)

to|

(

C

Ugp)
6}

)

tol o T2

Puc. 4

PEMOHT&CEPBMC-1'2000



HOBMBLIEECA MONOXEHHE TOUKM
tome T-€. 30AaeT Tpebyemoe 3Have-
HMe CKOPOCTM BPALLEHHUSA NeKTpo-
pBMrarens.

Mpu 3ameikanun Tymbnepa Bl
HO 3neKTpOABMrarens nocTrynaet
nofiHoe HanpsXeHWe MUTAHUS U OH
BpaLOeTcs € HOMMHANBHOM CKO-
pOCTLIO.

VT1 — MOLHBIH TUPUCTOPHEIM KoY
KY202H unu KY202M;

R1 — racswpmit pesuncrop (15 «Om;
4 Br);

R2 — 30aaT4MK CKOPOCTU BPAUIEHMA
(1 xOm; 0,5 BT);

R3* — pesucrop perynMpoBk1 Ha-
yana wkans (0..360 Owm;
0,125 B1);

R4 — pesucTop nNpyBs3kM ynpaens-
IoUero 3MeKTPoAa, CNYXauumu
LS9 YCTPOHEHMS FIOXHBIX BKIOYe-
it puctopa (120 Owm;
0,125 Br);

C1 — xoHpeHcarop ¢mneTpa Uenu
ynpaenenms (10 mx®, 25 B);

D1 — ebinpsaMuTEND MUTAHMA LEnM
ynpaenenus (1237 A, KO209);
D2 — pvop pa3Bsa3kM Lenm ynpas-
neHus ot cunosoit uenu (J237A,

K0209);

FU1 — 3awmTHHIM nnaekKMi npego-
xpanurens (10 A).

Danneiit  perynstop-crabunmsa-

TOp, PABHO KAK M OMMUCAHHLIE HUXeE,

sBnseTcs cTabunuaaTropom Komne-

~220B Uae
D1 2
| SZ D3
VT1 VT2 poe
Vo4 W os
ZSDS D7 [‘] R1
11
7
R4 R2
V13 7N ps
61 R3
A
—=c1 —-—C2
Puc. 5
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CAUMOHHOrO THMA, MOCKOSbKY NPO-
nyckaeT B Harpy3ky (3nexTpoaeura-
Tens) NULWB HEKOTOPYIO HYACTh HOMM-
HaneHOM MowHocTn. Bcnepcreme
atoro cTabunbHOCTL CKOPOCTH Bpa-
WieHMs MPU U3MEHEHMM HArpy3KM Ha
Bany 3neKTPOABMrarens eeiwe B 06-
NACTM ManbiX CKOPOCTEN BPAEeHMs
M HMxe B obnactn GonbumMx CKOpO-
cTeit. D10 obLACHNETCH TEM, YTO pe-
rynsiTop y»e He MOXeT AaTb 3NeKT-
popBMraTento  AONONHUTENbHOM
MOLHOCTH, €CNiM KoY OTKPHIT Ha
Bpems, 6n13koe K ANUTENBHOCTH No-
nynepuopa T/2.

Kak BuMaHO M3 AMArpammb
puc. 4, 6, Tok B 3neKTpOABHraTenNs
nocTynaeT Nvwb B ORHOM U3 NONY-
nepHOACB NMUTAIOWEN CeTH, BCnea-
cTBMe uero (NpM BHIKNIOHYEHHOM
tymbnepe B1) amanasow perynm-
POBAHMS MOLLHOCTM cocTasnseT
0...50% ot HoMMHanbHOM, a Ana-
NA30H perynMpoBaHUS CKOPOCTH —
0..70% ot HomuHanbHOW. B no-
paensouiem GonblwMHCTBE Cnyyaes
MCMONb30BAHWS perynstopa Heob-
XOAUMOCTE B PEryiMpoBaHMM M
cTabMnM3aumMmM CKOpoOCTM Bpauye-
HMA 3NEeKTPOMHCTPYMEHTOB BO3HM-
xaer uMeHHo B obnactm maneix
ckopocTei, 4to M obycnaenueaert
YyHUBEPCANbHOCTE  NPUMEHEeHMs
LOHHOM cxeMmbl, HecMoTpsa (a cko-
pee, 6naropaps) Ha ee OTHOCH-
TenbHYIO NPOCTOTY.

B Gonee pepkMx cnyuasx, Ha-
npumep, AN WAMGPOBANBHBIX MM
OTPEe3HbIX 3NEKTPOUHCTPYMEHTOB
na “6onrapka”’, Tpebyercs orpo-
HMYMBATE MOKCHUManbHEIE OBOPOTEI
(npenoxpaHeHre OT nepexoaa
“ppasHoc”) ¢ coxpaHeHHWeM MakcH-
MQMbHOM MOLWHOCTM HO HOMMHQOSb-
Heix o6opoTax. Mpu 3ToM cHxeHue
o60poTOB NpM yBENUYEHWM HArpy3-
KM HQ BAN 3NeKTPOABUraTens BrOs-
He AOMYCTMMO W AOXE XeNaTeNbHO,
Tak KOK “nopckassiBaeT” nonb3oea-
TEeNio 3NEKTPOMHCTPYMEHTQ, HTO OH
yBieKcs M MeperpyxaeTr 3NekTpo-
[BUraTens M OTpe3HoM Mnu wnmdo-
BanbHLIA KPYr, Hapywas cobcreeH-
Hyto 6esonacHocTs.

Ons Takux cutyaumin 6onee
NPUEMNEeMBIMU SBASIOTCS POaCCMAT-

pHBAEMbIE HUXE CXEeMbl perynsro-

pos P2 u P3.

MoLuHbI KAOY BEINONHEH B BUAE
TUpUcTOpHO-aAMoaHoro mocra D1
D2 VT1 VT2 (puc. 5), e opHy amaro-
Hanb KOTOPOro NOAAEeTCs Harnpsxe-
HMe nMuTalwer cetM, a B ApPYyryto
BintodeH anekTpoaeurarens. Cxema
YNPABNEHMS BHINOMHEHA HO OCHOBE
ofHOMNEepPexoAHOro TPaH3MCTOpa
VT3, KOTOpbiA COBMECTHO C LEMbIO
R2 R3 C2 obpasyeT reHepaTtop ko-
POTKMX MMMYSLCOB.

Ha pmc. 6, a nokasaHo Hanps-
XeHue nuTatowei ceti. B moment t,
B COOTBETCTEMM C AMArPOMMOM
puc. 6, 6 HanpsxeHHe MNUTAHWS
renepatopa umnyneco Upg, Hauu-
Haetcs 3apsaxa koHaeHcaropa C2.
Korpa B npouecce ero 3apsigkm Ha-
npsbkeHWe Ha HeM AOCTHrHeT nopora
oTkpuiBaHus TpaHsucropa VI3,
NPOMCXOANT NAaBMHOOBPA3HSIA ne-
pexopn nocneaAHero M3 3aKpHTOro B
HOCHILEHHOE COCTOSIHME M TOK pa3-
psaxm koHpeHcaropa C2 yepes ot-
KpbIThI Tpan3mcTop V13 Teuer B yn-
paBnsowMe NeKTPOAL TMPUCTOPOB
VT1 u VT2, orxpuiBas ux. [narpam-
Ma HAnpsKeHMs;, MPMUAOXEHHOro K
[BWraTento, NOKAsaHa Ha pumc. 6, B.

Koraa B npouecce pas3psaku
koHgencatopa C2 HanpsxeHWe Ha
Hem noHM3mTcsH, Tpansucrop VT3
30KPOeTCs M B Cnefylowem nony-
neproAae HAYHETC HOBBIM LMKA

—
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pabote reHepartopa. Muranue re-
HepaTopd RPOM3BOAUTCA Hanps-
XEHMEM CETH, BhINPAMIEHHbBIM AM-
opamu D4 u D5 u crabunusmpo-
sarHbim gropom D8. Mepemewye-
Hue aBrxka pesmcropa R3 menser
NOCTOSHHYIO BPEeMEHM 3apSaKM
koHgencatopa C2 u, cooteetcrt-
BEHHO, NonoxeHme Touku .., oT-
HocuTenbHo Touku t,, 4Yto obecne-
YMBQET PYuHYIO YCTaHOBKY Tpeby-
€MOI CKOpPOCTU BPALLEHMs BNEKT-
poaBurarens.

Crabunnsaums ckopoct epa-
LeHUs BNEKTPORBMraTens NPOUCXOo-
aut (ynpowento) cnepylowmm 06-
pasom. Pesuncrop R, no kotopomy
npoTeKaeT TOK 3NEKTPOOBMraTens,
BKJIIOYEH Yepe3 p-n hepexoapt “yn-
paensiowmii snekTpoa-karon” Tu-
puctopos VT1 u VT2 nocneposa-
TENBHO C HMXHEN no cxeme 6asoi
6, Tpansuctopa VT3. Mpu namere-
HUM HArPy3KW HA BANyY 3NEKTPOABM-
ratens MameHsercs notpebnsembtit
MM TOK M, COOTBETCTBEHHO, NapeH1e
HanpsxeHus Ha pesuctope R,

Tak kak 370 HanpsxeHue npuno-
XeHo k 6ase 6, TpansucTopa VT3
(sBnsiowerocs KoMNOPATOpoM Ha-
NpsXeHns), TO M3IMEHReTCs Hanps-
XeHue Ha Konpencarope C2, npu
KOTOPOM NpPOM3OHAET OTKPLIBAOHWUE
TpaHaunctopa VT3 K, cooTBETCTBEH-
HO, MOMEHT OTKPbIEQHMA TUPMCTO-
poe VT1, VT2, u Tok Yepes 3nekTpo-
pBurarens. MameHenune toka Byger
TAKMM, Y4TO CKOPOCTb BPALUEHMS e~
KTPOABMraTens BEPHETCH K MpexHe-
My, 3apaHHomy peanctopom R3,
3HAYEHUIO.

Benuumna R, onpegensercs -
MOM M MOLLHOCTBIO 3NEKTPOABMraTe-
ns. [ns KonnekTopHeiX 3NeKTPOABU-
rateneir C MNOCNEeQOBATEsNIbHLIM
BKIIOYEHUEM CTATOPHBIX OBMOTOK
ee C AOCTaTOMHON [ns NPAKTHKH
TOUHOCTBIO MOXHO BBIYMCITHTL U3 CO-
OTHOLUEHMS:

Roc (OM) = 2/1,(A) (2),
roe l,, — MakcHMManeHbI TOK 351I€KTPO-
peurarens (3¢ dektusHoe sHaveHme).

Mouwpocte P, paccereaemas
Ha conpoTtuenenun R, onpegens-
etca ¢opMynoi:

Po. (B1) = 2 I {A) (3).

Ouopn D3 6rnokupyet BhBpOCH
HanpsXXeHWs Ha 3nekTpogeurarene
NpH KOMMYTOLMOHHBIX NPOLLECCax.
R1 — 6annacthbit pesuctop ans

crabunurpona D7.

D7 1 C1 — $punbTp NnUTAHMS TPAH3M-
cropa VT3.

R4 — pesucrop orpaHuyeHns Toka B
uenu 6a3sl 6 Tpaxsucropa VT3.

VT1,VT2 — KY202M unu KY202H;

VI3 — KT117A;

D1, D2, D3 —[1242 unu ananoruy-
Hbie Ha Tok 10 A 1 HanpsxeHwne
400 B;

D4, D5, D6 — KI1209 unu anano-
rmuHbie Ha Tok 0,1 A u Hanpsixe-
Hue 400 B;

D7 — KO520 wnu nioboii mano-
MOLLHBIN AMoL;

D8 — 8144 wunu nioboir mano-
MOLLHEIKA CTaBUNUTPOH € Hanps-
wenmem crabunmzauum ot 10 po
15 B;

C1 — oKkcupHBiM KOHAEHCATOP €eM-
kocteio 10 Mk®P Ha HanpsxeHne
25 B;

C2 — 0,22 mxD;

R1 — 27 kOm, 4 Br;

R2 — 3,6 kOm; 0,125 BT;

R3 — 33 kOm;

R4 — 220 Om.

IaxHbii BapuaHT perynaropa
{puc. 7} Bo MHOrom cxox c peryns-
Topom P2. Cxembl ynpaenexus
MOLLHBIM K/IIOYOM NPAKTHYECKH Ofm-
HOKOBbI, OTAINYASCh NMLLb BENUUMUHA-
MW HOMMHONOB HEKOTOPBIX 3NeMeH-

ToB. [puHUMNMAnNbHbIE OTNAMUMA
MMEIOTCS B peanu3aumu MMTaHMs
CXEMbl YNPOBNEHMSI MOLUHBIM KO-
YOM, B CTHIKOBKE CXEMbI YNPOBIEHMS
M MOLLHOTO KAOYA M B NOAKIIONEHMM
pesucropa obparHoi ceasu R,

Muranne cxembl ynpaeneHus
npousBogMUTCs Yepes [UOAHbIN
MOCT, OiMH KOHeL, BXOOQHOM guaro-
HONU KOTOPOTo NOAKAIOHEH K CETH,
a ppyro# — k pesucropy R, . B ka-
YEeCTEE MOLLHOTO KNIOYa MCNOMb3O-
BAHQ NQPA BCTPEYHO BKMIOYEHHbIX
ONTOTUPUCTOPOB, XOTH BO3MOXHbI
M ppyrve BAPMAHTH Peanm3aumm
MOLLHOTO KNloYa, PacCMOTPEHHbIe
B [1]. HanpsxeHue ¢ TOK B Harpys-
ke (puc. 6, r} He nmeloT nocTosH-
HOM COCTABNSIOWEN.

Benunumna pesuctopa R,. pac-
cumteieaetcs no opmyne (2}).

VT1 —~ KT117A;

VT2, VI3 — TO125-12,5 c pabo-
UMM HONpPSXEHWEM He MeHee
500 B;

D1-D4 — K[O209, KLI405 wnu nio-
6nie gropst HaTok 0,1 A 1 Hanps-
xenue 400 B;

D5 — KC156 unum nioboit crabunm-
TpoH Ha Hanpsixenue 4,7...6,8 B;

D6 — KO520 wnu nioboi mano-
MOLLHbIN aron;

R1 — 33 kOm, 4 BT;

R2 — 16 kOm; 0,125 Br;

R3 — 33 kOw;

R4 — 75 Owm;

Cl1 — 0,22 mxD;

C2 — OKCHUOHLIM KOHOEHCATOP eMm-
kocteio 10 Mk®P Ha HanpsxeHue
10 B.

Perynarop P1 nawbonee npo-
CTOM, MMeeT NpU 3TOM BecbMa He-
nNoxue anNs MCNONb3OBAHMS C 3MEKT-
POMHCTPYMEHTOM XAPUKTEPUCTUKM:

koadpuumeHT HecTtabunbHocTH

meHsetcs ot 3 po 15% npu pe-
ryNMpOBAHUM CKOPOCTHU BpPdLLE-

Hus ot 0,02 po 0,7 ot makcu-

MOnNbHOM;

PEMOHT&CEPBMC-1'2000



HOMMHQSIbHAS MOLLHOCTb perynm-
PYEMOro 3NEKTPOMHCTPYMEHTA OT
50 By po 2 kBr.

B skcnnyataumm ¢ 1992 r. naxo-
antca 6onee 40 a3ksemnnapos pery-
nstopoe. 3a ato Bpems Habntopancs
OJMH-€IMHCTBEHHBIM Bup, OTKA3A —
cropaHve NpeaoxpaHutens wu3-3a
3OKAMHMBOHMA 3NEKTPOMHCTPYMEH-
Ta B npouecce pabotbl.

Perynstop MOXeT MCNONL3OBATL-
€S TAKXE AN PeryNMpoBOHMS MOLL-
HOCTM YCTPOMCTB, AONYCKAIOWMX
HONWYME MOCTOSHHOM COCTABASIO-
LEeM B MUTAIOLLEM HANPSAXEHWM.

Mpy HanMuMKM pa3penuTensHoOro
noHmxatowero Tpancpopmaropa m
COOTBETCTBYIOLLEM YMEHBLLEHWUM BE-
nuumnbl pesmucropa R1 perynatop
MOXHO MCNONb3OBATH AN 3CPSAKM
aKKyMynsTopHbix 6Gatapei emkoc-
toto go 100 Ae .

Perynsarop P2 6onee cnoxHsii,
o6nacTb ero MCNosib30BAHMSA C INEKT-
POMHCTPYMEHTOM 30METHO yXe. bbi-
51O M3rOTOBNEHO ABA 3K3EMNNApA M
npoeepera Mx paboTocnocoBbHOCTL.

N8 MHOTMX MOAEnem co-
BPEMEHHbIX XONOAMUNBHBIX
anNnapatoB XAPAKTEPHO
HONMYME CUCTEM NpUHYAMTENDb-
HOM UMPKYNSuMM BO3AYXa, Npea-
HO3HAYEHHBIX ANA Cneaylowmx
uenem:
NpoKa4YKa BO3AyXd Yepes3 Mc-
napurens, BLIHECEHHBIM 3Q npe-
Jenbl XONOAMNBHOM N MOPO-
3MMbHOM Kamepbl ANs MCKaloye-
HMs 0Bpa30BAHUA MHES B COMOM
xamepe (cucrema No Frost u ee
moamdukaumm);
obecneveHne pPABHOMEPHOM
UMpKynsumm Bo3ayxa B obneme
XONOOWUNLHOM MAM MOPO3Mnb-
HOM KaMepbl ANS CO3AOHUA PaB-
HOMEpPHOTrOo nosns TeMneparyp.

PEMOHT&CEPBHC-12000

JononHurensHbie BAOPUOHTBI MC-
nonb3oBaHus perynsropa P2 takue
xe, kak u perynstopa P1.

Perynstop P3 no ocHosHbIM na-
paMeTpam CPOBHMM C perynsro-
pom P2. MNpeumyuiecteo perynsto-
pa P3 cocrout B TOM, 41O ero cxe-
MO NpU TOH Xe€ perynupyemom
MOLLHOCTH COLEPXMT MeHblUE CHU-
NoBLIX 3nemeHToB, TpebyloLmx yc-
tanoekm Ha papuatop. Kpome po-
NoONHUTENbHbIX BAPMAHTOB, peanm-
syembix perynstopamn P1 m P2,
3TOT perynstop nossonser nopj-
KNIOYaTh K CBOEMY Bhixogy niobbie
BMAbl HATPY3KM, TOK KOK B €70 Bbl-
XOZIHOM HANPSAXXEHUM MNOCTOAHHAS
COCTOBASIOW,AS NPOKTUYECKM OF-
cyrcreyer. Mcnonb3oeath ero ans
30pAAKM OKKYMYNSTOPOB MOXHO
nytem oOTKnlodeHus (cooreercrey-
lowmm Tymbnepom) opHoro wus
MOLLHBIX TUPUCTOPOB.

Mpu peanusaumm KOHCTPYKUMM
perynstopoB crneayet MMeTb B BUAY,
4TO BCE 3MIEMEHTbI CXEMbI, B TOM “MC-
e ¥ NOTEHUMOMETP PErynMpoBKM

CucreMa NnpMHyauTENLHOM NPoO-
KOAuYKM BO3ZyXd Yepes McnapMTenb,
BbIHECEHHbIM 30 NpeAenbl Mopo-
3unbHOM Kamepsbl, Bbina paspabo-
TAHA M 3QNATreHTOBAHA CNeuManu-
ctamm 3aeogos Zerowatt, Bxogps-
IWMX B MPOMBIWAEHHYIO rpynny
CANDY. MNop nassanuem Frost
Free 3Ty cMCTeMy MOXHO BCTPETHTH
B XONOAUNBHUKAX TOPrOBbIX MOPOK
ykasanHoit  rpynnet:  Candy,
Hoover, lberna. B nocnepree spe-
ms Hapsgy c¢ Frost Free pasHbimu
NpoM3BOAMTENSIMM BCE yalLe yno-
Tpebnsercs 6Gonee obwenpunstoe
nassavme No Frost, a nog Frost
Free cneuvanmctet CANDY nogpa-
3YMEBQIOT CMCTEMY NPUMHYAUTENb-

CKOPOCTM BPALLEHMUS, HAXOAATCA
Noj, HaNPSXEHUEM CETH.

Kaxapili cMnoBOM 3NEMEHT cxe-
Mbl, Yepe3 KOTOpbIH NPOXOAMT TOK
anektpoaeuratens, Tpebyer ycra-
HOBKM Ha pPOAMATOp NNOWapbio
5...6 cM2 npm Toke Ao 8 A 1 noetop-
HO-KPOTKOBPEMEHHOM pEXMME Pa-
6otb1 co ckeaxHocteio 1,5...2. Ma-
TEPMANOM POAMATOPA MOXET BbiTh
SIMCTOBOM CNIOMMHMI TOSMLUMHOMN He
menee 3 mm.

B saknioueHue OTMETHM,
60onblLIOE KONUYECTBO CXEM PENYNU-
pPOBQHMS CKOPOCTH BPALUEHUS 3NeK-
TpogBMratTenei, XOTa M CO CKYMbIMM
KOMMEHTApMsAMM, npusegeHo B [2].
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Jinteparypa

1. E.bepep. becnomexosbiii pe-
rynsTop MOLWHOCTM AN SNEKTpONm-
to1. —Pemont&Cepeuc, 1999 r.,
N29, c. 39-45.

2. PTpad. DnekrpoHHbie Cxembl.
1300 npumepos, rmaea 57. —Mup,
Mockea, 1989 r.

HOM BEHTMNAUMM TONBKO B MOpPO-
3UNLHOM OTAENEHHUM.

Cuctema No Frost (“Bes nnes”)
NOKA30HA HA NPUMEPE BEPTUKASIb-
Horo moposunbHuka AEG [1] na
puc. 1, roe 1 — sentunarop, 2 —
vcnaputens, 3 — komnpeccop, 4
— HOPYXHbIH TennoobmeHHUK
(xonpencatop xnagarenta), 5 —
CTOK BOAHOTO KOHAeHcarta, 6 —
noagoH c6opa KOHAEHCATA.

Xonogrblii BO3AyX € NOMOLLbIO
senTMnsTopa 1 paBHOMepHO pac-
npepensetcs no obvemy otpene-
HMA M BbIHOCUT Bnary (kotopas M
cnyXxut npuunHon obpasoearms
MHes) k McnapuTentio 2, HaxoAs-
Lemycs 3a Npefendmm Mopo3unb-
HOM KOMepbl, FAe M NPOMCXOAMT



Hamep3aHue Braru. ABTOMOTHKQ
nepuopamnyeckm
npouiasogmtT OTTaAMBAHME MCNAPM-

XonogunbHUKQ

tena (pabota eentmnatopa 1 Ha
3TO Bpems npekpawaercs), Tanas
BOAQ cTekaeT B noadoH 6 v ucna-
pretcs. Tokum obpa3som, B mopo-
3aUNbHOM OTgerneHuu He obpasyeT-
cs nep M otnagaer Heobxopm-
MOCTb B PA3MOP QXXMBAHMM.,

B psine mopenel umeeTcs cucte-
MQ KQHQNOB Anst NOAAYM BO3QYXa
He TONbKO B MOPO3WNIBHOE, HO M B
XonopuneHoe otgenenue (puc. 2).
Ons o6o3HaueHUs TAKOM CXeMbl
ynotpebnsior tepmuHel Total No
Frost, Full No Frost.

Hanuume cucremnt No Frost
NPUBOZMT K MOBLILLUEHUIO 3HEpro-
notpebneHus XonoaunbHWUKAG Mo
CPOBHEHMIO CO CTATHMYECKOM CHUCTE-
mon oxnaxgeHus. B tabnuue npm-
BeAeHsl NapaMmeTpsl  Mogenew,
6nM3kMX no obbemy kamepsl, HoO
OTNMYHAKOLLMXCA CUCTEMOM OXNAX-
AeHus. BugHo, 4to nossnenve cuc-
tembl No Frost nonmxaer knacc
3HepronoTpebneHus mogenu Ha 1-
3 cryneHn. 3aMeTHO TaKXe HeKo-
TOopoe cHuXeHWe obbema Mmopo-

T
=

2 | .
1y

OP

Puc. 1

%‘
5
5

06veM xonogune- Suepro-
. _ Cucrema Knacc anepro-
Mapka Mogent HON/MOPO3UNLHON norpeGnenve,
OXNIAXAEHNA norpeGnexus
Kamepbt, n kBry/ron
XononunbHMkn
Incesit RG 2330 W 265/75 Crarnieckas aM B
Incesit RG 2330 NF 265/60 No Frost 620 E
Siemens KG 36 E04 237790 Crarniecxas 350 A
Siemens KK33U 01 231714 No Frost 412 B
Mopo3unLHUKN
OKO-Arctis
AEG Super 2772 GS 262 Crammeckas 329 B
OKO-Arctis
AEG Super 2794 GA 251 No Frost 460 [
3UNBHOM KOMEPHI 30 CHET YCTAHOB- TYPhl B XOSOAWNLHOM MM MOpPO-

ku B Her cuctemsl No Frost.

Hepocratkom cucremnt No
Frost ssnserca Takxe To, uTo KaOp-
TMHQ BO3QYWHBIX TEYEHMM B KOMe-
pe u, cnepoearensHo, 3¢ dekTHB-
HOCTb OMBIBAHMUS PQ3MMYHBIX ee
30H XONOZHBLIM NOTOKOM 3ABUCHMT
OT CTeNneHM U XapaKTepa 3arpy3ku
xXonoguneHMka npogykramm. Cuc-
tema No Frost npegbsenser onpe-
AeneHHble TPeBOBOHMS K YNAKOBKe
NPOAYKTOB, TAK KAK MPM OTCYTCT-
BUM YNAKOBKWM MNPUHYAMUTENLHAS
LMPKYNSUMS BO3AYXA NPUBOAUT K
obe3BOXMBAHMIO NPORYKTOB.

HekoTtopsle dupmbli-npounsso-
OMTENU YCTAHABAMBAIOT HE3ABUCH-
mble crctembl No Frost B mopo-
3MNLHOM M B XONOAMIIBHOM OTAEe-
nenuax. Ha puc. 3 npusepeHs
cxembl Twin Cooling System ¢up-
mbl SAMSUNG [2] ans BapuanTOB
HEe3QBUCUMOro OXJAXOEHUS XONo-
BMIBHUKA U MOPO3MIILHUKQ B KOM-
noHoskax Side-by-side (puc. 3, a),
c BepxHMM (puc. 3, 6) U HUXKHUM
(puc. 3, B) pacnonoxeHmem mopo-
3UNBHUKQ.

Mpumepsl XonopgunbHBIX anna-
patos ¢ cuctemor No Frost B 060-
MX OTHENEeHUaX:

Samsung SR-S27 FTA, SR-
S25FTA, SR-S24FTA, SR-L678EV,
SR-L628EYVY;

Ariston ETDF 450 XNF;

Whirlpool ARG
ARG 477 DD, ARG 468 DD.

497,

Ons pewenms npobnemsl cosna-
HWSi POBHOMEPHOTO Mons Temnepa-

3UNBHOM oTAeneHusx GpUPMbI-NPO-
M3BOAMUTENM COBEPLUEHCTBYIOT Op-
rOHM3ALMIO BO3AYLIHBIX MNOTOKOB.

Ha puc. 4, a nokasaHa cucre-
ma Super-X-Flow ¢upmer SAM-
SUNG, npeacrasnsiowas coboi
BEPTUKANbHLIM WHEKOBbLIM BEHTH-
NATOp, YCTAHOBNEHHLIM HA 3a4HEeH
CTeHKe XONOAMNBHOIO OTAeseHUs
M CO3OAIOWMI BUXPEBBIE MOTOKM
BO34yXQ, OCb KOTOPbIX HanNpaene-
HQ BEPTHUKASILHO.

Ha puc. 4, 6 nokasana cucre-
ma Air Shower Toi xe ¢pupmbl, co-
3A0I0WA8 B MOPO3UNBHOM KAOMepe
“Bo3pgywHbid gyw” . Mo nHpopma-

Ai
IO 1

@\j

| Puc. 2
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Cynep X-novox

a)

umm pupmet SAMSUNG 6narona-
Ps BO3AYyLWHOMY Aylly CKOPOCTb
30MOPO3KM MPOAYKTOB B KAMEpPE
yBENMYMBOETCS B ABA PO3Q: BPEMS
30MOpO3kM B 06bIMHOM KOMEpPe Co-
craenset 166,3 mmH, a B kKamepe C
"BO3AYLUHBIM Aywem”
86,5 muH.

Cucremnl Super -X-Flow m Air
Shower coBmecTHO ycTaHOB/MBO-
IOTCSl, HONPMMEP, B TOKMX MOAENSX
xonopuneHMKoB, kak Samsung SR-
V57 wm SR-52NXA, a tonsko cmc-
tema Super -X-Flow — B mopensx
SR-39NXB, SR-L678EV, SR(G)-
V43, SR(G)-V3? m ppyrmx.

Psg  dmpm-npomssoamtenei
pa3pobaTLIBOET CHMCTEMBbI OPraHM-
30LMM MHOTOYPOBHEBLIX NOTOKOB B
XONOAWILHOM oTaeneHmM. Y bupmbl
SAMSUNG s1o ecuctema Multi-Flow
{pmc. 5, a), koTopoi komnnekTyloT-
CSl XONOPMNBLHMKM € ABOMHOM CHUCTE-
MOM OXACXKAEHHS.

®upma MERLONI  ELET-
TRODOMESTIC| ycroHosnmsBaeTt
B xonopuasHMKAx mapkm Ariston
cMcTemy A.LR. (Ariston
Integrated Refrigeration) (puc. 5,
6), xoTopas nossonset nogaep-
XMBATb NOCTOSIHHYIO TEMNEpPaTy-
py no sBcemy obremy xonoamns-
Horo ovpeneHms m 6LicTpO BOC-
CTOHOBAMBATL TeMnepatypy B
HEM pOXE NPM YOCTOM OTKPLIBO-
Hum pBepm. Kak nokasavo Ha

PEMOHT&CEPBUC-12000

6)

pmc. 5, 6, nOTOK OXIAXAEHHOrO
Bo3ayxa A HAnpaeneH KHu3y, d
Tennuiii Bo3sayx B nocrynaer e
KONLLEBOH BO3AYX03060pPHMK
ceepxy. Hanmume cucremsl npm-
HYAMTENLHOM BEHTMASILMM B XO-
NnogMnLHOM OTAESNIEHMM OTPaXa-
etca 6ykson V B 0603HOYEeHMM
MOfEenM, Hanpumep:

Ariston ERFV 402 X, ERFV 383
X, EDFV 450 X [3].

O6siunas mopo3nnsHas Kamepa

6)

o BeHTunaTOp ANA
f | XONOAMNLHON KAMEPb!
== icriapuTens AR
XONOANNBLHOM KaMepb!
-
- »
.
W
Super X-Flow
-
B ‘ BeHTunATOp ANs
¢ MOpO3NIbHOM KaMepbl
Wcnapyrens ANA
¥ MOPO3NABHOM KaMepk!
‘R
‘
& -~
8) Puc. 3

AHanorM4HoM Uenm cinyxar cu-
cTemMa NPUHYAMTENBHOM LMPKYNs-
UMM BO3AYXA B XONOAMIIBHOM OT-
penenmn DAC (Dynamic Air
Cooling), npumeHseman e xono-
amnoHmMkax Zanussi cepmm Rondo
[4] (pwc. 5, B), ¥ cnctema npmHy-
AMTenvHOM BeHTMAsAUMM GUPMBI
BEKO (pmc. 5, r), npmmeHeHHas,
Hanpumep, B xonopmnsHuke Beko

NCH 5010 [5].

Cucrema Alr Shower

Puc. 4
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NEKTPOJIAMNMNbI ANS ABTOMOBUJIbHBIX ®AP

« COBpeMeHHOM JIerKOBOM aB-

TOMO6MNe ycTaHAaBAUBAETCH

A0 40 cambix pa3HOO6Pa3HbIX
anextpuyeckux namn. Ho rnasxsle
M3 HMX — 3TO 3eKTPONAMNbI [Nf
asTomob6unsHbIX dap.

Do HepaBHEro BpEMEHU B KAYECTBE MC-
TOYHWKA ceBeTa & asTomobunbHbix dapax®
NPMMEHSNCH TONLKO 3NEKTPONAMILI € HY-
Tbio Hakanveakus. Camble npoctbie 13
HMX — RAMNBI C OHO¥ HKTLIO B Konbe cunu-
KOTHOTO CTEKJIQ, U3 KOTOPOW OTKANYQH BO3-
nyx. Huts HOKORMBOHMA H3roTaBnMBOETCA B
BMAE CNMPQRK, HOBUTOM 13 BONbGPAMOBOH
nposonoku. KoHupl Wt npueapsueaiotcs
MMKPOCBOPKOH K MKCHPYIOLMM CTOWKOM
13 HMKens, KOTOpble OAHOBPEMEHHO SBNS-
I0TCSl SNEKTPHUHECKMMY BBIBOAAMH.

OcHOBHbLIM CBETOTEXHMNYECKWMM Napa-
MeTpom nioBoi 3NEKTPONAMNBI SBNAETCS
TOK HO3LIBOEMQS CBETOBAS OTAQNQ, KOTO-
pas xapaktepuyeT ¢$poToMeTpUyeckui
KNA namnel. Ceetootpaya uamepsiercs B
RIOMEHOX CBETOBOTO MOTOKQ, NPHXOAS-
LUMXCA HO OBHMH BATT 3NEKTPUHECKON MOLL-
HocTy, notpebnsemoit namnoi. Ceetoor-
1040 BOnbGPAMOBOH HUTH HOKQRMBAHMS,
NOMELLEHHOM B BAKYYMHYIO konby M3 cu-
PMKOTHOTO  CTEKAQ, He  NpeBbiwaer
20 v/ Br.

M B Hactoswee Bpemsi 0bbINHbIE NOM-
Nbl HOKQRWBOHMS NPUMEHSIOTC B OCHOB-
HOM B CMFHORbHBIX HOPYXHbIX (oHapsX
mowHocTblo He 6onee 25 Br, B.cospemen-
HBIX YHWBEPCANbHLIX $aPAX YCTAHABAM-
BAKOTCA [ABYXHWTEBLIE  3NEKTPORAMALI
(pvc. 1). Wx npyHumhmaneHoe otnnuye ot
MQUIOMOLUHBIX NOMN G715 CUTHANbHBIX ¢ho-
HOpEH COCTOUT B TOM, 4TO 0be HUTH HaKo-
RMBQHMS YCTOHOBRMBAIOTCA C O4YEHb BbICO-
KO TOYHOCTBIO NO OTHOWEHMIO K PHKCATO-
py Ha yokone. Itum obecneumsoeTcs He-
obxoommoe mns yHusepcansHeix ¢dap
CTPOFO ONpepeneHHOe NOROXEHYE HUTEH
B OnTMyecKkoM oTpaxarene ¢papsl.

1 CambiMu 3¢ ¢EeKTHEHBIMM 13 RAMD C
HUTBIO HOKORMBAHUS SBASIIOTCS TOK HA3bI-
BaeMble ranoreHHbie nomnbl. [anorenHas
namna (pyc. 2) — 3T0 MMHUATIOPHAS KBAP-

*Crarps no aBTomoBunsHbim papam nomeiyexa
B NpeabiayLiem HoMepe XypHana
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uesas uMnuHppyueckas konba 7 (ama-
metp 10...17 mwm, BricoTa 16...34 mm), Ha-
NOMHEHHOS MHEPTHBIM FA30M B CMECH C Na-
pOMY TONOTeHO, B MX Cpegy NoMmelieHa
gonbppamoras HUTb (Mnu Hutv 3 1 4) Ha-
kanveaHus. B Takom cnyyoe ceerootpaua
80NbGPAMOBOI HUTH MOXET BbITh MOBbI-
weHa. B obbivHOM namne HaxkanyeaHws
8ONbGPAM, UCNAPSISICH € NOBEPXHOCTH HU-
T NPY BLICOKOM TEMNEPATYPE, OCERAET HA
BHYTpEHHE# CTEHKE CTEKNSHHOW Konbbl,
YTO BEeNaeT ee MeHee NPOo3payHoi Y Hapy-
waet TennoobmeH konbbl ¢ OKPYXAIOWMM
go3pyxom. Cpok cnyx6bi namnbl GuicTpo
coKpawwaeTcs W oHa neperopaert. B rano-
reHHON Namne YMeeT MECTO BO3BPATHbIN
LMK, 3Q cYeT Kotoporo eonbdpaMm, oces-
WHi Ha cTeHkax konbbl, BO3BpaLOETCS
o6patHo HA HUTL HOKGnMBAHMS. 3HAYM-
TENbHOTO 3ATEMHEHMS CTEKNA HE MPOUCXO-
BMT HQ NPOTAXEHUM BCEro CpoKa cryxbei
namnbl. [ns nopaepxaxus BO3BPATHOTO
LMKNQ TEMNEPATYPa HUTH BOMXHA BbITh HE
menee 1400°C, a temneparypa konbui He
vwxe 700°C, Mpu atom paccrosHue ot
HWTH 0O CTEHKH KONnBbl BONXHO BbITL MUHH-
MOnBbHBIM, JT1M OBLSICHSIOTCA Manble pa3-
MepbI FQNOreHHON NAMMLI W U3FOTOBNEHYE
ee konbl 13 keapueeoro ctekna. MNepeto-
CHUKOM BORbGPAMA B BO3BPUTHOM LMKNE
moxeT BuiTb ntoboii ranoreH, obbINHO Hop,
wnu 6pom, unu ux coepmHenmns. Mexa-
HM3M NEPEHOCO 3AKMIONAETCS B Cnepylo-
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Puc. 1
Jleyxuuresas namna aetomMo6uneHoi apbi:
1 — 3nexTpMYecKHii KOHTAKT; 2 — YCTAHOBOY-
Hbli HCK; 3 — Hus ponbHero ceerg; 4 — te-
Heeol 3xpan; 5 — HHTL GHIuero ceera; 6 —

xon6a namubi; 7 — Loxons

I.CocHun

wem. CHavana napel ranoreHq, Hanpu-
mep, Hopa, BCTYNQAIOT B BLICOKOTEMNEpa-
TYPHYIO XMMMYECKYIO PEaKUMIO C TOHKO-
NAEHOYHBIM BONBGPAMOM, OCEBLUMM HA
konbe. Obpasyercs VoancTuiid Bonbgppam
WI,, KoTophI# TYT Xe ucnapsercs ¢ rops-
yei nosepxHoctv crexna. Conpsykacasce
CMNBHO PA3OTPeTOl BONbGPAMOBOH HU-
TblO, HOAMCTHIN BONBGPAM CHOBA pasnara-
eTcs Ha napbl #oaa W eonbdpam. Mapbl
0RO BO3BPALLCIOTCS K MeHee HArpeTou
nosepxHocty konbbl, a sBonbdpam ocepa-
€T Ha Gonee ropsuei NOBEPXHOCTH HUTH
nakanueanua. ONMCAHHLIA BO3BPATHBIN
UMK 30LMILAET HWUTb HOKANMBAHMS OT Ne-
peropaHusi, HTO NO3BORAET MOBLICHTL €€
pabouyio remneparypy go 3500°C. Cee-
TOOTAQHA naMNbl yeenuuveaetcs Gonee
yem B nontopa pasa (go 30...35 nm/Br). B
3TOM 30KMIOHNOETCS [MABHOE NPEHMYLLECT-
BO rANOTEHHbIX NAMI.

OpHako ranoreHHas RaMNa No Npoaon-
xuTenbHocTH BesoTkaaHoi paboTe He Npe-
BOCXOAMT OOBINHLIE NOMMbI HOKONHBAHMS.
370 OBLACHSETCA TEM, HTO BO3BPATHEIM LMK
8 FQROTEHHOW naMNE MCMOnb3YeTCa He ans
npopnexys cpoko ee cyx6bl, a ans ysenu-
yeHuA ApKOCTH ceesenus. U xora eonbdpam

9

Puc. 2
K noschennw ycrpoiictea u $opMHpOBaHMS
HONPABJEHUS CBETOBLIX My4ei B ABYXHHTE-
BOW KEAPLCBOH FONOTENHOI INexTponamne:
1 — 3MeKTPOKOHTAKXT; 2 — YCTAHOBOUHbIi
AMCK LoXONB; 3 — 3MEKTPOHHTL JANBHEro
ceera; 4 — anextponurs GnHxHero ceera; 5 —
TeHesoii akpan; 6 — Tenesoil Konnayox; 7 —
xsapyesas xon6a; 8 — Loxons; 9 — orpama-
Tens daphi; a — HOKNOHHbIE NyyH Gnuxnero

¢8ero; 6 — npamble NyYM RANLHErO BeTa




HMTU HOKANMBOHMS B BO3BPATHOM LIMKJIE 4a-
CTMYHO BOCCTAHOBAMBOETCS, HO NPOAONXM-
TenbHOCTb HapaBOTKM HA OTKAS3 He yBenMuM-
eaercs. [pu 3rom ranoreHHas namna cromt
HamHoro gopoxe o6wuHON. 1o senserca
IMaBHLIM ee HepoctaTkom. Bropoi Hepocta-
TOK — BLICOKOA TemnepaTypa konbul, uem
OrPUHMYMBAETCS MCMONb3OBAHWE FANOreH-
HbIX JIOMI B MIOCTMOCCOBLIX pOHAPSIX.
lanorenHbie, kak u obwuHele anexTpo-
NAMMbE € HUTBIO HOKQNMBAHMS, MOFYT GbiTb
OIHOHMTEBLIMM WMWK ABYXHWTEBbIMA. B no-
clienHem ciyyae HUTU BankHero 1 BrmxHero
CBETA YCTAHUBAMBAIOTCA TOK, KOK NOKA3AHO
Ha puc. 2. Pacnonoxetmem Hutei ¢opmm-
pYIOTCs Ny4m fansHero u BnnxHero ceera B
yHuBepcansHow (aeyxnyueson) ¢ape [1].
O CeobonHuMM OT HEROCTATKOB, NpH-
CyWMX FQNoreHHBIM NAMNam, OKO3QNMCh
3NEKTPOAYroBbIE FA30PA3PAOHLIE JIAMbI.
KoHctpykums rasopaspsgHon namnsi, ko-
Topyto ebinyckaet ¢pupma BOSCH, nokasa-
Ha Ha puc. 3. 3nekTpPoOMyroBas Namna He
MMEET HUTH HOKANMBAHMS, yem oBrscHsIeTCs
MCKIIOYMTENBHO NPOAOMKMTENBHBIA CPOK
ee cnyx6ui (bonee cpoka cnyx6u camoro
aetomobuns). CrepxHeswie anektpogsl 5
NAMIbl MOMELLEHH B NPOJONrOBATYIO KBAP-
uesyio Tpybky 3 ¢ wapoobposHoi ueHT-
pansHoi uacteo 4. O6bem LieHTPanbHOM
wactu 0,7...0,9 cm>. Tpybka HanonteHa
MHEPTHbIM FO30M KCEHOHOM. KceHOH Bhi-
6paH He cnyuaiiHO — ero crekTp ceeyeHus
6enbiti, co cnabeim 3eneHo-ronybeim oTTEH-
kom. Takon ceer Hambonee 3ddekTieeH,
TAK KK OH BNM30K K CneKTpy COMHeuHbix
Nyyei. JNeKTpOgHbIE CTEPXHM NAMMBI MO-
KPbITb! CeLMOnbHBIMU rANOreHHBIMY COeam-
HeHusiMM (ranoreHnaamu), koTopeie 3awm-
LLTIOT 3NEKTPOAI OT BHIFOPJIHMS B 3NEKTPH-
yeckoi gyre. B ganHol namne soccraHae-
nuBaerca He metamn (kak sonbdpam B
06bi4HOI Namne), a ranoreHMpoBoE NOKpPEI-
THE HO TOPLUAX INEKTPOAHbLIX CTepxHel. Ta-
KMe Namnbl NoTpebnsitoT MeHblLe 3NeKTpo-
3HEPIMM, O 3HAYMT MEHBLLE HOrpeBaloTC M
npu atom obnapator Bonblueii ceetooTAa-
ver (po 90 nm/Br). Tak, rasopaspspHas
namna Ha 35 Br ceer sipue ranoreHHor
(na 55 Br) & gea pasa. OcHoeHoli HegocTa-
TOK ra30pa3psAHOM NAMMbI — 3T0 MHEpLM-
OHHOCTb €€ BO3rOpaHHsi, 4YTO COBEPLLEHHO
HeflonycTMmo B asTomMoBMNbHEIX dapax.
Yrobei rasopaspsgHas namna saropanack
6uicTpee, Ha Hee MPUXOAUTCS NORABAT Bhi-
cokoe (15...30 kB) Hanpsxenne saimra-

Hus. [poncxopuT KpaTKoBpemeHHBIN BbICO-
KOBONETHLIA WCKPOBOW paA3psg NpM TOke
2,5..3 A v mexay anexTpopamu Namnel
MTHOBEHHO BO3HMKOET 3MeKTpuyeckas gy-
ra. [lanee anexTpoHHuIN 6noK ynpasneHus
ycranasnueaer B gyre 1ok 0,35...0,45 A n
namna HauuHaer paborare ycroiumeo ot
npeobpa3soearens HanpsXXeHus
100 B/ 400 Iy npu HanpsxeHnn Goprcetm
asromobuns 12 B . [asopaspsanas namna
LOMYCKOET MMMYNLCHBIM pexum paboTel,
4T0 yAO6HO NPH pean13aupm MOLLHbIX Cee-
TOBbIX crieucurHanos. Ecnm Hanpsixenne B
6oprceTn pesko nopaer, rasopaspaoHas
NIGMIA MOXKET NOTACHYTh, HO TYT Xe 3aXM-
rQETCs BHOBb OT 3MEKTPOHHOTO YCTPOMCTBA
3QXMraHms,

HeobxognmocTs npumeHeHHs BLICOKO-
BOMLTHOMO 3QXMIaHMS SIBNSETCA CyLyecT-
BEHHbLIM HEAOCTATKOM MPM 3KCMYaTaLMM
ra30pa3psgHbIX NAM.

Bo-nepBbix — 370 NoBLIWEHHas onac-
HOCTL NS YeNnoBeKa.

Bunmarwe! NMpu sckpoitnm papot
€ ra3opa3pafHOi Namnon Heobxo-
Aumo cobmofare mepbl TeXHUKH
6e3onacHocru,

Puc. 3

fa3opaspspxas namna:

1 — BLICOKOBORLTHMIN KOHTAKTHBIN
pasbem Ha Koxome; 2 — LOKOAb; 3 —
xeapyeras Tpybxa; 4 — pabouas 3oma
Ramn; 5 — crepiHeroi JneKTpoa AAM-
nbl B Kepamuyecxoi Tpybxe; 6 — swico-
KOBOALTHBIN TOKOROJ, B KEPUMHYECKOM
u3onsrope; 7 — duxcarop

Bo-sropbix, anekTpuueckas gyra sens-
€TCH MHTEHCUBHBIM UCTOYHMKOM BBICOKOYQ-
CTOTHBIX POAMONOMEX.

B-rpeTemx, BLICOKOE HOMpAXEHWE Tpe-
6yeT npMMeHeHUs BLICOKOKQYECTBEHHBIX
M3ONAUMOHHLIX MATEPUANOB BS LOKONS
namnel M Ana namnogepxarens. M xors
CaMO NAMNA KOK WCTOYHWK CBETA [OCTa-
TOYHO HOAEXH, HO ee HOpYXHble coegy-
HEHWS W BbICOKOBONLTHBIE KOHTOKTHI MO-
TEHUMANBHO COAEPXKAT Yrpo3y 3NEKTPOMC-
kpoeoro npobos msonsumm. Jlamna npu
3TOM BLIXOEMT M3 CTPOS.

B-uerBepTbiX, CTOMMOCTL ra30pa3psp-
HOM NOMMBI B KOMIEKTE C 3NEKTPOHHbIM
YCTPOMCTBOM YNpPOBNEHUS M 3COKMIQHMS
3HQYMTENBHAS.

B Hacrosee Bpems rasopaspspHbie
NAMMEl TPUMEHAIOTCA B Gapax TONLKO AN
aeTomobuneii BLICOKOrO notpeburens-
CKOro Knacca.

3 CnpasoyHas wHpopmauus no
¢bapHbim 12-11 BONBTOBLIM 3nEKTPONAM-
Nam pasnUYHON KOHCTPYKLMM CBELEHT B
Tabnuuy, U MX BHEWHUH BWA NOKA3CH HA
puc. 4. TMNpu HeobxogMmocTn 3ameHuTh
anekTponamny B ¢ape cnegyer MmeTb B
Bugy cnepyiowee. [ourn sce papHbie ane-
KTponamnbl pa3pabarkiBaloTes ¢ OpueHTa-
umMeil Ha BRONHe onpefeneHHbi TMn ¢a-
pbl. 31O O3HQuQET, 4TO LOKONL NAMML M
€ro YCTGHOBOYHOE KperneHue MoryT BuTh
PO3NMYHBIMM JOXKE ONS OOMHAKOBHIX MO
MOLLHOCTM M KOHCTPYKUMM 3NEKTPONam.
C ppyro# cTOpoHbI, NaMMLI C COBEPLLEHHO
PU3MMYHBIMM 3NEKTPMYECKUMM U pasmep-
HbIMM MIAPAMETPAMM MOTYT MMETh OfMHC-
KOBOE YCTOHOBOYHOE KpenneHne. Mexay-
HOPOQHbIE EBPONENCKME MPABMAA M HOp-
mbi E3K R37 (3nekrponamne) He peko-
MEHAYIOT 3ameHsTT namnsl B $opax Ha
NaMMbl HE NPefyCMOTPEHHOTO TWNa, T.e.
onpegaeneHHomy My $apsl OMKHA CO-
OTBETCTBOBATH BMOSIHE KOHKPETHAs KaTe-
ropwms (TMn) anekTponamns:.

3 B sakmoueHve cnegyer otmers,
YTO CNEAYIOLMM LIAroM HA MyTH COBEPLLEH-
CTBOBOHMS MCTOYHWKO CBETA AN ABTOMO-
6unbHbix dap moxer crats mManorabapur-
HbIA U3Y4aTENb MOHOXPOMATM4ECKOTO MO~
NAPU3OBAHHOTO CBETA.

Jiureparypa
1. O.Coctnn. ®apu cospemeHHBIX

nerkoebix asromobuner. —Pemonr&Cep-
Buc, 1999 r., N212, c. 40-44.
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T TeXHUYECKoe OnMCaHue U Kateropust |ObosHaueHwe Tun IEC n
Ne BHewHuWiA Bua
n/n OCHOBHOE Ha3HaYeHue {tvn) no no FOCT obo3nauenne ( om.puc. 4)
anexTponamnLI E3K 2023-90 | no E3K-R37 -puc-
1 OmokorTaxtHas G anst dap [IC u BC crapbix KOHCTPYKUMA R1 A12-85 S12V55W Net
2 | TpexconTakTHas agyxHuresas G fnn yrueepcanskbix dap OCuiC R2 A12-45+40 PASt 12V. 45/40W | Ne2 {cm.puc. 1)
3 | OmoxoHTaKTHas ranorennan 8 keapuesoir konbe OAN anm dap NC, BC n CA H1 AKI12-55 Pe 12V. 55W Ne3
4 | [ieyxsuiBogHas ranoresHas 8 keapiesoit xonbe @34 ps-pap IC 1 BC {¢hpaHuy3ckoro npon3soacTea) H2 Avanora Her X511. 12/55 Ned
5 | OnHoBbl0HAR ranorena B xeapuesoi konbe G anm dap NC u ca H3 AKI12-55-1 PKs 12V. 55W NeS
6 TPeXKOHTAKTHas [BYXHUTEBASA FANOFEHHAN B KBAPLIEBOM konbe O33N AfR NPIMOYToNbHbIX YHVBEPCaNbHbIX $ap H4 AKI'12-60+55 PA3t 12V. 60/55W | Neb {cm.puc. 2)
ICuBC H4 Axanora Her P43t 12V. 100/90W ="
7 | To xe, 4t0 1 103. 6, HO € LIOKONEM MOR KPYIIbie YHABEPCANbHbIE Gapbi H4/Tv AnHanora Her P45t 12V. 60/55W Ne7
?:Z:::I:Tamaﬂ OHORWTERAR TANOreHHas B keapLesoi konbe O3] ana dap NCu EC B yetbipexdapHoi W Avanora Her PX26. 12V 55W NeB
9 | To xe, 470 U 1103, B, HO C KOHTAKTHLIM Pa3bemoM Ha tiokone (ns dap JIC) HB3 Auanora et DOT. 12V. 60W Ne9
10 | To xe, 470 v noa. 9, 1o anm dap BC HB4 Axanora Het DOT. 12V. 55W NetQ
11 | beawresas rasopaspaiHas C TONEHHbIM UCTOUHUKOM CBETA OT anexTpuseckoit ayru 371, ¢ D1S Ananora Her PKd 85V/20kV 35W Nett
BHICOKOBONIBTHLAM KOHTAKTHBIM Pa3bEMOM Ha LIOKOME, IR COBPEMEHHbIX ManorabapuTHbix ap BC {c1991r.)
D25 Avsarnora Het Pd 85V/25kV 35W [ Ne12 (cm.pic. 3}
(c1994r.)
D2R Axanora Het Pd 85V/30kV 35W (c —"—
1996 r.)
[E3K R37 — MexayHapoaran esponeiickan aupexusa Ne37 {E3K OOH — Xevesa). TIC — panbHui ceet. bC — Gmxtuit caet. MC — NpoTMBOTYMAHHIN CBET. C/ — cser pono. Hoilt, [EC — Tun
okonst. @31 — dapwas anextponamna, OfHOKOHTAKTHEIE M OAHOBHIBOAHHIE D31 MMEIOT 3NEXTPUHECKOE COBAMHEHNE HUTI HAKAIMBAHWS € KOPNYCOM LOKO.
1 2 3 4 5 6 7 8 9 10 ik 12
R1 R2 H1 H2 H3 H4 H4/TV H7 HB3 HB4 D1S D2
Puc. 4

BHewrmit BUA IEKTPONAMN (NpunOXenne K Tabnmuye)

ABTOMOBWJIbHbIE CTPOBOCKOMUYECKUE NMPUBOPDI
CTB-1 U «Asto-Uckpa»

TEYECTBEHHOW MNPOMBILINEHHOC
Thio BmNycKaloTes crpobockonu-
yeckue npubopel CTb-1 u “Aeto-
Wckpa”, npenHa3HaYeHHble AN YCTAHOB-
KM YING ONePeXeHus 3aXUITHUA HQ OBTO-
mobunsix. MpaBunbHas ycTGHOBKG Yrna
OMEPEXEHUs 3QKUTGHUS KPaWHEe BAXHG,
NOCKONEKY 3TOT NAPGMETP BAUSET Ka pac-
XOf, TONNMBA, MOWHOCTL U 3KONOTHYECcKHe
XOpAKTepUCTUKY ABUICTERS.
Crpobockonuueckue npubopel No3eo-
nsioT NpocTo, buctpo U addexTBHO Npo-
BEpMTb M OTPEryNUPOBATL YIon onepexe-
HMS 3QXMrCHus, nposeputs paborocno-

PEMOHT&.CEPBMC-1'2000

coBHOCTs UeHTPOBEeXHOro M BaKyyYMHOTO
perynsTopoB onepexexusi aaxmranus. Mu-
Tanue cTpobockona NOAKIIoHaeTcs € Co-
6niopeHMeM NOMSPHOCTU K CGKKYMYNsTop-
Ho# 6arapee aBTOMOGMNS, O 30XKMM AOTHU-
KG — K BLICOKOBONETHOMY NPOBOAY CBEYM
30KUraHUs Nepeoro uunukgpa. Mocne 3a-
nycka peurarens nomna crpobockona Ha-
YWHOET M3NYYaTh MUTGIOLLMI CBETOBOM NO-
TOK, KOTOphi HeoOXORMMO HaNpPaewTh B
nIOYOK Kaprepa cuernexms. Perynupoexa
3AKIONCETCH B COBMELLEHUM OBYX METOK:
HeNOABVKHOM HQ KapTepe CLenneHus W no-
ABUXHOM HO MOXOBUKE [MHOTAG METKM Ha-

Il.3sepes

HOCSTCS HO NEPEMHION Kphiluky 6noka um-
JUHAPOR W HG LWKVB KONEHBANG asvrarens).
Ecnv MeTku COBNOGAGIOT, TO Yron onepexe-
HUSI SQKUFOHMS BLICTABNeH npasunbho. Ec-
Nn e METKM He COBNOAQIOT, TO creayer oc-
nabutb Kpennexve BGTYMKA-pacnpeneny-
TeNs 3GXKUrGHWsS M NOCPEACTEOM NOBOPOTC
€era kopnyca ROBUTLCS COBMELLLEHUS METOK.

OCHOBHbIM 2NeMeHTOM cTpoBockony-
yeckoro npubopa sBRsieTCA UMAYNbCHASR
GesbiHEpLMOHHAS NNaMNE, BCMbILKY KOTO-
pO¥ NPOMCXORAT B MOMEHT NOSBNIEHHS UC-
Kphl B CBeue NepBOro UMNMKAPG ABUICTe-
ns. Bcnepcteme aTOro yCTGHOBOUHbIE MET-




Napamerp CTB-1 “AsT0-Uckpa”

Buinonusemsie GyHKLM 1. MNposepxa K yCTaHOBKA yrAa 1. fposepka 1 yCTaHoBKa yria
ONEPEXEHUA 3AXUrAHNSA OrEPeXeHUs 3AXUraHua
2. Nposepka paborocnocobHoCTH 2. Mwranue anexTpobpuTeet
LEHTPODEXHOMO 1 BaKYYMHOTO HANPAXEHMEM NOCTORKHOMO Toka 127 B
PETYNAITOPOR OrIEPEXeHUA 3aXUraHua
3. Mutanme anexTpobpuTeL
HANpPAXEHUEM NIOCTOARHOrO Toka 127 B

flpuMeHaeMoCTb [ins BCEX TMNOR Nerkosbix asTomoOunen | Lns astomobunei BA3

Hanpsixexue nutatus, B 11..14

11.13

MakcuMarnbHoe 3HaueHue

KOHTPONMPYEMOH 4ACTOTH BPaLLEHHA 3300 800
KONEH4AToro Bana, 06/ MuH.
[LlonycTman MowwHOCTL, noTpebnaemas 1" 7
anexTpobpuTeoi, Br, e Gonee
Hanpaxexre nuTaHus anextpobputest, B | 115...140 112...138
Tok, norpebnsiembiit cTpobockonom, A,

15 1,0
e Gonee
Pecype paﬁf)l’bl, 1 (1o pecypey 50 He oroBopeH
MMITYABCHOR faMbl)
Temneparypa okpyxaiowero o3ayxa, *C | 25¢10 He oroeopexa
OTHOCHTESNLHAA BNAXHOCTS "
OKDYXEIOILETD BO3yKa,% 85 npu Temneparype 35°C He orosopena
Macca, kr 0,7 08

KM, HOHECEHHbIE HO MOXOBMKE WM LLIKWBE
KOnEHYOTOro BONa, O TOKXE Apyrue AeTta-
nU gBuratens, BPULOIOWMECH MAK nepe-
MELLOIOLMECH CHHXPOHHO C KOREHHUTHLIM
BONOM MABWrOTENS, NPW OCBELLEHWM WX
BCABILKAMM NaMMbl CTpOBocKoNa KaxyTes
HENOMBWXHbIMK. JTO no3gonseT Habnio-
ACTH CABHE MEXAY MOMEHTOM 3CXKMITHWSA W
MOMEHTOM MPOXOXAEHWS MOPLUHEM NEp-
BOMO LMNMHAPG BepXHeH MepPTBOM TONKM
HO BCeX pexXumax paboTsi gsurarens, T. e.
KOHTPONMPOBOTbL NPUBMALHOCTL YCTAHOB-
KM YInQa OnepexeHus 3CXKMraHuWs, npose-
pATb paboTy LieHTPOBEeXHOro M BOKYYMHO-
rO PerynsTopoB ONEPEXEHHA 3CKMITHMA.
OcHosHble TEXHWYECKME OOHHbIE CTPO-
6ockonuyeckux npubopos CTb-1 u “Asto-
WUckpa” npusepeHbl 8 Tabnnue.
Crpobockon CTB-1, sbinonuewHbii 8
BMflE NMCTONETA C NMH3OM, ACIOLEN XOPO-
wyto ¢oKycHpoEKy nyua, Gonee yaobet u
6e3onacen 8 skcnnyaraumm. Kpome Toro,
MOWHBI Npeobpa30BaTENb HANPSAXKEHNS B
ctpobockone CTB-1 obecneunsaer 803-
MOXHOCTE NOMK/IIONEHHA K HEMy NPOKTH-
yeckm noboi anekTpobpuTsei.
Mpunumrnmanshas cxema crpobocko-
na CTB-1 npueepena na prc. 1. Npubop
COCTOMT M3 Npeobpa3osaTens NOCTOAHHO-
ro Hanpsxexus Ha TpaHsucropax V1 u
V2, KpeMHUEBOTO BbINPAMMTENLHOTO 610~
ka V4, orpanuumrTensHbix peswnctopos RS,
Ré, HoxonwuTenwHbix konpeHcatopos C2,
C3, crpobockonmyeckom namne: H1, uenu
3QXWFaHWA CTPOBOCKONMYECKON NOMNbI,

cocrosiei n3 koupencaropos C4, C5 u
paspsanuka Ppl, sawmrHoro amopa V3 w
Tymbnepa S1 nepeknioyermns pexmma pa-
6ot “Bpurea” unu “Crpobockon”.

Mpyu nonoxennn nepexniouatens S1
“Crpobockon” K seinpsmuTensHomy Gnoky
V4 nocrynaer cyMmapHOE NepemMeHHOE Ha-
npsxeHme ¢ obmotok lla u 116, koropoe Bbi-
npsmnsetcs 1 vyepe3 pesunctopbl RS, R6 3a-
PSXOeT HaKonuTensHeie koHpencaropbl C2,
C3 po nanpsxeHws npumepro 450 B. B mo-
MEHT MCKPOOOPA30BAHMA B NEPBOM LIMAKH-
[pe BbICOKOBOMLTHBIM MMMYNbC OT THE3AQ
POCNpEenenmTens 3aXMIaHKs Yepes pasbem
X2 paspsanvka Ppl w kongencatoper C4,
C5 nocrynaer Ha ceTku crpobockonmyec-
ko namnbt H1. Jlamna saxwmraercs, u Ho-

Konutenshbie kowpencaropsi C2, C3 pas-
psxatotcs vepes namny. pu 3vom aHep-
rus, HOKonneHHas B koHpeHcatopax C2 u
C3, npeobpasyerca & caeroBylo 3HEpruio
scnbikk namnbl. Mocne paspsakmu KoHpeH-
caropos namna H1 racxer u konpencaropul
C2 1 C3 cHOBO 30pHXAIOTCS Yepe3 Pesnc-
topbi R5, R6 po nanpsxenns 450 B. Tem
COMBIM 3OKOHYWBOETCA NOBFOTOBKA K Ciie-
ayrowei senviuke. Konpencarop Cl ycr-
paHsier BuBPOCH HOMPSXEHMA HO KONnek-
Topax Tpauancropos V1,V2 B MOMeHTEI Mx
nepexniouenns. duoa V3 sawpaer Tpa-
sncropet V1,V2 or Beixopa mx M3 CTPOR Npy
HENPABWILHOM MOARSPHOCTH NOAKIOHEHUA
nuTaHKA crpobockona.

Paspspnmk Ppl, sknovennuiri 8 pas-
PbiB MEXAY POCMPEfENMTENEM M CBEYOH
3axuraxms, obecneunsaer Heobxoarmyio
AN cpabaTbiBaHWMA MMNYNbCHOM NOMMbI
GMANWUTYAY BHICOKOBONBTHOTO MMNYNbCa
BHE 3CUBMCHMMOCTH OT POCCTOSHMS MeXay
BNEKTPOLOMYM CBEYM, [UBNEHMS B KOMEPE
cropaHusa u ppyrx ¢aktopos. bnarogaps
pa3pagHMKy cTpobockon HOPMONLHO Pa-
Boraetr paxe NPy 3OMKHYTbHIX HOKOPOTKO
3NEKTPOACX CBEYM.

Mpu paborte co crpobockonom CTB-1
cnabeie BCRbILLKK NOMALE MOTYT HabnopaTs-
sl v B3 HOXATHA HO KYPOK, 4TO He ABASET-
¢a HeucnpasHocTeio nprbopa. Mpyu Haxa-
THM HO KYPOK APKOCTb BCMILILLEK BO3pACTAET
B HECKONBKO pa3.

Crpobockon MoxeT BbiTb UCrIONb3OBAH
KOK UCTOYHMK NMTQHMA A1 SNEKTPOBPHTS ¢
KONNEKTOpHbIM 3neKTpoasHratenem. B pe-
xmnme “Bputea” on pabotaer cnepyiowrm
obpazom. Mocne nopknloueHKs 3AXKMUMOB
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X5, X8 k knemmam akkymynstopHoii bara-
pew waumraer poborare npeobpazosarent
HanpsxeHus, npeacTasnsowmit coboi
CHUMMETPHYHBINA MynbTMBMBpaTop. Tpanamc-
Topsl npeobpa3soeatens noouepepHo OT-
KPHIBOIOTCA M 30KPLIBAOTCS, NOAKONAS TO
OfiHY, TO PpYryio nonoeuHbl obmorkm |
tparcdopmaropa T1 K akkymynsTopHoM
6arapee. B peaynkrare Bo Bropmukbix 06-
MOTKOX NOSBIAETCS NEPEMEHHOE HaNpAXe-
uue yacroron okono 800 lNu. Hanpsixenve
¢ obmotin lla yepe3s KoHTaKTHI NEpeKoNa-
tens S1 nocTynaer Ha BbINPAMMTENBHBIM
6nox V4, BLINpsAMISETcs M NOCTYNaer Ha
rHe3pna pasvema X3, X4, npegHaaradesHo-
ro AAs NOAKIIONEHMS 3NeXTPOBPHTBSI.
Crpobockon CTB-1 ewinonxen 8 nnacr-
MOCCOBOM KOpMyce B BMEE NMCTONETa ¢
kypkom. Kypok ces3aH ¢ nepekouarenem
S1. flpu Hoxa™M Ha Kypok nepexntoua-
TENb YCTOHOBNMBAETCS B MONOXEHHE
“Crpobockon”. OpHoBpemeHHo Teno Kyp-
Ka nepekpbiBaer rkespa X3, X4 nopkniove-
HUS INEKTPOBPUTBEI, IAE HANPAXEHME B 3TO
spema pocturaer 400...450 B. Mpyxununbie
aaxumsl na “"kpoxopmn” (X5, X6) umetor
rPOBUPOBKY NONSPHOCTHM M 3CKIIONEHBI B
pa3HouseTHbie peauHoBeie Yexnbl. Kopnyc
nepexopHmka-paspspgumka Ppl nnactmac-
COBbIM, PACCTOSHME MEXAY 3NEKTPOAAMM
3 mm. Bunka X2 v riespo X1 seinonkers 13
nepxaeeowen crani. Kongencarope C1,
C2, C3 wna MBM wa nanpsixexve 600B.
Kowngencaropsi C4, C5 BeinonHeksi B Buae
TOHKMX NQTYHHBIX TRYBOOK, HOBETBIX HO M30-
nsymo BbicokosonsTHoro nposopa [BC,
coepmusiosero ctpobockon ¢ paspsipHm-
xom. Tparcdopmarop T1 namora Ha To-
povpantiom ceppeunvke OJ1 20x32x8.
O6mortku I6 1 I umetor no 40 sutkos npo-
eopa M2B-2 gpuamerpom 0,51 mMm, 0bmoTkM
la m Ir — no 8 eutkos, obmorka 6 — 440

sutkos nposoga [19B-2 pguamerpom
0,19 mm, obmorka lla — 1160 surkos npo-
sopa M2B-2 auamerpom 0,1 mm.

MpuHumnmaneras cxema npubopa
“Aero-Uckpa” npusepena Ha puc. 2. Ou
COCTOMT B OCHOBHOM M3 TEX XK€ Y3riOB, NTO M
ctpobockon CTB-1, o anextpuueckas cxe-
Ma umeet HekoTopbie oTmums. Tak, npeob-
PO30BATENb HANPSXEHMS BLINONHEH He-
CKOMNbLKO MHONE: HOYGNEHOE CMELLEHME HA
6a3bi TPAH3MCTOPOB NOAAETCS C OJHOTO fie-
nurens Hanpsxexus R2 R3, nopkniouerko-
1o K cpepHeit Touke 6azosom obmotkm Il
Lns obneryenms aanycka npeobpasosare-
ns pesvctop R2 aawyHTMpoBaH oKcHaHBIM
kongencaropom C1. Tpanedopmarop npe-
obpa3oBatens MMeeT TAKXE APyrHe HaMO-
TouHbie AauHbie. OrpaHMumTenbHbIA pesmc-
TOP BK/IONEH [0 BBINPAMMTENBHOMO MOCTA.
Hakonwrenbhbit kongencatop C2 — ok-
cupHbil, ctpobockonuueckas namna —
MUDK-120. Mpumerersme 31Oro TMNA namnsi
BLI3BOJIO M3MEHEHME NAPAMETPOB HAKONM-
TenbHoro kongewcatropa C2 — Hanpsxe-
Hve 3apsgkmn ymenbuwewo ao 250...300 B, a
emkocTs ysenmuena no 10 mc®. Mpu atom
spKocTh Benbiwek y “Asro-Mckpnl” mewb-
we, yem y CTB-1. MNocrosHHas Bpemenn aa-
PfRKk1 HaKonWTenbHoro koupexcaropa C2
noutv B 10 paa Gonbwe, vemy CTB-1, n ¢
yBenuuenrem uncna obopotoe geurarens
xougetcarop C2 He ycnesaer 3apspmTLCa 8
nay3ax Mexay ABYMS BCbilKamMu. SIpkoCTb
KOKOOM BCHbILLKM cHMxaercs. Takmm obpa-
som npubop “Asto-Mckpa” addexmeen
TONBKO NPY MCMONbLIOBAHMM IO HO MAnbIX
YOCTOTOX BPAlYEHMs KONEH4AToro sand
peurarens (no 800 06/ mun.).

Mpubop “Asro-Uckpa” BeinonHex B
NpAMOYTONBHOM KOpMNyce M3 yAaponpos-
xoro nonuctupona. Ha kopnyce pacnono-
xewo rneago X1 ans nogknoueHmns Bbico-
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koeonetHoro nposoga [BC, coepmusio-
wero npubop ¢ BLICOKOBONBTHEIM NPOBO-
LIOM CBEYM 30XMFaHMS NEPBOTO LMIMHAPAQ,
riesna X2, X3, npepHaskaueHHbie and
nopKniouenns anexTpobpuTes, M nepe-
kniouarens poga pabotsl B1. Mposop nu-
TOHMS 30KAHYMBOETCS KOOKCHONbHBIM LUITE-
kepom X4. [Ing nogxniouenms K ceeve nep-
BOTO LMIMHAPA CNYXMT METANNMHECKMM
“yeuk”, 3aKpenneHHbid Ha KOHLe NpoBo-
pa MNBC. Nepexnouarens ST mna TN1-2.
Bce 06moTKM TPAHCHOPMATOPA HOMOTAHS!
nposogom [MIB-2 puamerpom 0,2 mm.
O6motka | umeer 35+35 surkos, Il —
50+50 eurkos, Il — 870 surkos ¢ oteoaom
or 460-tv eutkos. CeppeynmK Topomaans-
bt mapkn OJ1 20x32x8.

Mpubop “Asro-Uckpa” paapaboran
cneunanbHo pas astomobuned BA3, wo
€50 MOXHO MCMONb3OBATE M HA APYIMX CB-
ToMOBunsx, ecnm caenaTb CNEUManbHbIA
nepexomHuK K wrekepy nuraxus X4 wnm
coBcem ybpaTh WTEKep M BMECTO HErO K
NPOBOAAM NPUNASATH NPYXMHHBIE 30XMMbI
mna “kpokopyn” . OpHako npu 3Tom cne-
LyeT MMETh 8 BMAY, 4TO B Clyude Henpa-
BMILHOM NONSPHOCTM NOPK/HOMEHMS NPH-
6opa “Asro-Mckpa” k Boprcetn asromo-
6uns on cpasy xe Beiiger ua crpos. 3a-
LYMTHI OT NEPENnoniocoBKkM 8 Npubope Her.

Mpy NpaBMIBHOM NOAKIIONEHMM NUTC~
HMS [OMKEH ObiTb CrBILIEH XAPAKTEPHBIA
NMCK YMCTOro ToHa yactoron okono 800 Ny
ot pabotel npeobpasosarens HANPSXEHMS.

Mopkniouenne npubopos npomsso-
purcs npu Hepaboraiowem psurarene €
cobniopervem NONSPHOCTH NOAKTIOYEHMS.

Bpems HenpepbigHok paborel co cTpo-
6ockonom, Bo w3bexanwe Bbixoga M3
CTposi, He  [AONXHO  NPeBbILATh
10..15 mwu. Cnepgyer ocreperarbes
NMPUKOCHOBEHHWN K BPOLLCIOLWMCS
AETansm ABUrarens, KoTopsie B cee-
Te crpobockona Kaxyrcs Herno-
ABWIHBIMH,

Haubonee xapaxrepHbimm Hemcnpas-
HOCTAMM CTPOBOCKONOB ABNAIOTCS BLIXOR
M3 CTPOS MMNYNBCHOM NAMNbI, TPOHINCTO-
POB, BLINPSAMMTENEHOTO MOCTG, HOKONM-
TENBHOTO KOHAEHCATOPA.

MpakTiuecky npumeHsTe ONMCOHHbIE
BbiLle NPMBOPLI MOXHO He TONbKO Npy 06-
CyXMBOHMM OTEHECTBEHHBIX ABTOMOGM-
nek, Ko 1 npu obcnyxmeaHmy noBbIX ner-
KkoBbix asTomobunei 3apybexmoro npomna-
BOACTBA ¢ BEHIUHOBBIMM [BATATESNIAMM. &



ABTOMOBMJIbHAS YKB PAAUOCTAHLUA

«Dragon SY-550»

CTaTbe PaccMaTpuBaloTCa
Haubonee ¥acro BCTpeYaro-
Luecs HEMCNIPABHOCTH pa-

ANOCTAHLMN M METOANKA MX yCT-

panenus. Mpusogurca NpuHYM-

nManbHas cxema.
ABTOMOBUNBHAS paavOCTaHLUMSA

“Dragon SY-550" wcrnonb3syetca pns

opraHusaumu 6ecnoacTpoeyHom

ABYXCTOPOHHEN WNY MHOFOCTOPOHHEMN

POAMOCESI3U B PEXUME YOCTOTHOW MO-

aynsuvv (FM) Ha nopeuxHbix obbex-

TAX WUNWU B CTOUMOHOPHLIX YCNOBMSX B

pyanasoHe 144,0...146,0 MIy.

PapgvocraHums M3secTHa Ha pbiHke

MOBMNEHLIX CpeacTs KOMMYHUKGUUWM

6onee Tpex neT v nonb3yercs 3acny-

EHHLIM BHUMOHWEM HE TONbKO Y Ha-

uMHaOWMX W “npoaBuHyTLIX" nonb3o-

BaTteneid, Ho v y “acos adupa”. I1o

obrsacHsieTcs ee HEeCOMHEHHbIMM fOo-

CTOMHCTBAMM, TOKHMMH KOK:

1 HeBLICOKAS CTOMMOCT;

1 coBpemeHHas CXEMOTEXHUKA,
CBOWCTBEHHOS AOPOFMM pagMonio-
6utensckum W npodeccMoHanbHbIM
Mogensim;

" ypobHbie OpraHsl ynpaBreHUs M
oTobpaxeHus;

0 MOLHBIW NepeaaTymK;

7 pOBONLHO NPOCTAs KOHCTPYKLUMS.

HezarpomoxaeHHbiM  BHYTPEHHWUM
06beMm KOpIyca PaaMOCTaHLMM NO3BONS-
€T CaMOCTOATENEHO MOACOEAMHSATE K HEM

PO3nMUHBIE YCTPOWMCTRG, HONPUMED, KOH-

Tposiep NaKeTHOM CBA3W U KOMMLIOTEP.

Hao pucyHke npuBegeHa npwHUM-
nuansHas cxema Haubonee pacnpo-

CTPOHEHHOM BEPCUW POAUOCTAHLMM.

PaprocraHus BbINONHEHA 1o TpaH-

CUBEPHOM CXEME € MWKPOMpOLIECCop-

HOM CUCTEMOM ynpaBReHus u cobpaHa

C NPUMEHEHWEM TEXHONOFMW FOBEPX-

HOCTHOFO MOHTOXG HG ABYX Iiatax —

NNGTe NpoLeccopa W OCHOBHOW ruiaTe.

PapmoctoHums vimeer HeBonbloi me-

TANNMYECKMIM KECTKUI KOPMYC € MNacT-

MOCCOBOW nepegHel naHensto, Ha Ko-

TOpOM PACMONOXEHbI BCE OPraHsl yri-

PaBREHUS W XWOKOKPUCTANIMYECKMH

WHAWKATOP C 3ENEHOW MOACBETKOMN.
C3apy Kopriyc OCHaLLEH paararopom v
Tpems pa3bemMamMM — QHTEHHbI, IMTGHMS
W BHELLHETO FPOMKOrOBOPUTENS.

Ins kpenneHws TpaHcvMBepad B GB-
Tomobune npegycmoTpeHs ckoba ans
KOpMyCa W AEPXATeNb TAHrEHTbI.

Hawbonee uacto ecrpevarowmecs
MONIOMKW 3TOW MOAENY PaaMoOCTGHUMM
CBSi3GHbl, KOK MPABWAO, C HEMpPOBMIIb-
HoM skcruTyataumeid: pabota nepegaT-
4MKG HO HECOFNAGCOBAHHYIO HOFPY3Ky W
NEperoNOCOBKA HONPSXKEHWSt MMTOHMS.

MakcumansHele  noBpexpeHus
TPOGHCHBEP MOXET MONYYMTbL U3-3G ne-
[PEMONOCOBKU HAMNPSHKEHUSE AaXe npy
WCNONbL30OBAHUK MpegoXpaHuTenem
“wraTtHoro” HomuHana.

PemoHT TpaHcuBepa HauvHatoT C
OCMOTPAd W NPOBEPKW COCTOSHUA Npe-
AOXPOHUWTENS, PACMONOXEHHOTO B
WHYpEe MUTOHUS, O 30TEM MPOBEPSHOT
KOHTOKTHI pa3bemO NUTAHMS HO npef-
MET UEeNOCTHOCTU MEPENOMOCOBOYHO-
ro guopa D209 (SW201 sbiknmoueH).

Mocne atoro Heobxognmo BW3Y-
ansHO ybemTsCs B LENOCTHOCTH MOH-
TAXGO M NENATHBIX MPOBOAHWKOB (0COo-
6eHHO — roaxopsWMX K KaTogy ANO-
aa D209), a Takxe B ucnpasHoctH p-
i-n auopa D206.

JansHenwmi nomck HeWCrpaBHOC-
Tel U U3MEPEHVSl MOXHO MPOBOAMTL MPW
MOAKMOYEHHOM HANPSXKEHUM MUTAHMS.

Pa6ora nepegarunka Ha He-

COrNOCOBAHHYIO HArPY3KY

B stom cnyuae moryr Gbitb no-

BPEXAEHb! CNIEAYIOWME 3NEMEHTHI:

7 ogMH W3 KOHOEHCATOPOB B UEMW
BeIxogHOro $punsTpa Mexay BoiB. 4
1C202 vi paaveMoM GHTEHHB;

7 p-i-n gvon D206 (BO3mOXHO, Ha-
PYWMNOCh COEAWHEHWE €FO BbIEO-
[IOB C NEYaTHBIMW NPOBOJHWKOMM);

“J BbICOKONGCTOTHbIM Mogyns 1IC202.

MNpoeepky paboTtocnocobHocTr

YKG3GHHBIX 3NEMEHTOB yaobHo npo-

BOAMTL C MOMOLUBIO U3MEPUTENS NPO-

XOAHOMW MOLYHOCTH, 3KBWBONEHTO HO-

I.Mepsenes (RV3DKG)

rpy3ku 50 Om, aHanusaTopa cnektpa
W MySbTUMETPO.

Mocne 3ameHsl noBpeXgeHHbIX
snemeHTOB paborocnocobHocTs re-
PEAaTYMKG MOAHOCTBIO BOCCTAHOBNW-
BOETCA. 3HAYEHUS BLIXOQHOW MOLLHO-
cv B pexxumax LOW v HI ycranasam-
BOIOT PEryIMpOBKOM NepeMeHHbIX pe-
aucropos RV202 v RV203.

MNMepenomocoBka Hanpsxe-
HMSA NATAHUS

B pesynstare “npocroi” nepero-
NMOCOBKM HAMPSXXEHWS MUTOHWS B
TpaHcueepe npobueaeTcs awog D209
W CrOpaeT NpefoXpaHUTEnb, Pacro-
NOXEHHLIW B WHype nuraHus. [locne
wx 3ameHbl pabotocnocobHocTs
TPGHCHBEPG npW MPABMALHOM MOA-
KMOYEHUM MONSPHOCTH MMTGIOLLEro
HOMPS>XEHWS BOCCTAHABNMBGETCS.

Ecnu ucnonszoeats npegoxpaxu-
Tens Gonbwero HOMWMHGNG, TO MpH
nepenoniocoBKE MOAGBAEMOrO nu-
TaHus npobusaercs gnog D209 wm
CropaeT neuaTHbIM MPOBOAHWK, CO-
eAVHSIIOWMIH KAToA AWOAG C MHOCO-
BOW LWIMHOMN.

HanpsixeHne obpaTtHoi nonsip-
HOCTH MOCTYNOET B CXEMY, B Pe3ynb-
TaTe 4ero HG NAGTE NPOLEeccopa no-
BPEXAQIOTCS:

7 ysen geTekTopa YpOBHst HarpsoKe-
Hus (IC102, D9);

~ ysen ctabunusatopa 6 B (Q103,
Di111);

1 ysen crabunusartopa 9 B (Q106,
D105},

a HO OCHOBHO#M nnare:

71 mogyns IC201 (B Hem oBbivHO NO-
BPEXAQIOTCA NPEABLIXOJHON TPGH-
3MCTOP M Vo[ B LENM CMELLEHMs);

7 KN4 NUTOHUS HO TpaH3uWcTOpe
Q211;

1 meTannM3aumst OTBEPCTUS MONOXKM-
TENLHOro BLIBOQG KOHAEHcaTopa
C323 (orcyrcrByer Hanpsxenue
Ha eoie. 3 1C202).

MNocne ycTpaHeHus moBpexpe-
HUM ¥ 30MEHBI BbILIEAWWX M3 CTPOS

PEMOHT&CEPBMC-12000
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MoxHocTH BespedexTHoro orcoem-
HEeHMSI 3TOHM NAGTHI OT OCHOBHOM
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(MexnnaTHele coepmmuTentHuie nno-  obecreunts, ecnu OTOrHYTe GOKO-  LWME OKCMAHBIE KOHAEHCATOPHI € OC-
WOaKKM 30nNUTHI TBEPABIM KOMMNAYH- BylO creHKy [1-o6paaHoro waccM M HOBHOM NnaThl.
nom). B 3Tom cnyyae poctyn MOXHO BPEMEHHO AEMOHTMPOBATE MELLAIO- &
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ﬂ ®@ OEMEH ONbITOM @

NMPOCTOE 3APSIHOE YCTPOMUCTBO ANd ABYX
NMOPTATUBHbLIX PAAMOCTAHLIUNA

OpPTATHBHBIE PURMNOCTAH-
LM, KaK npasmuno, cHa6-
WAIOTCHT MUHAATIOPHBIMM
3apagHbLIMHN ycTpoicTBaMM
(apanrepamu). Ha npaxruke He-
peaxkM cnyuyau orkasa opanre-
POB NO NPUYMHE BLIXOAA M3
CTPOsI CETEBOrO NOHMKAIOLLErO
rparcpopmaropa. U rorga ne-
pen PeMOHTHMKOM BO3HMKOET
annemma: nmbo nepemorars
rpaxcdpopmarop, nméo npuo6-
pecrtu 6nm3skuii no rabapuram u
noNbITATLECS BNMCATL €0 B CTAH-
aaprHbiki kopnyc. fMepsbiii nyTs
[OBONALHO TPYAOEMKMH, BTO-
poii — 6onee npocroii, HO He
Bceraa rabapurTsl HOBOro TPAaHc-
dopmaropa u cTaporo xopnyca
cosnagaror. Ocraerca TperTHi
nyTs — cobpars Takoe e ycr-
PONHCTBO M3 HOBbLIX aerasneM, no
NPOoCTOTE M 3aTPATAM He yCTyna-
oujee CTAHAAPTHOMY.
Huxe npYUBOAUTCH onucaHue TAKO-
FO OPUrHMHANIBHOFO )’CTPOFICTBO, nMero-
wero cnepyrowme rexHuueckue xa-

POKTEepUCTUKH:
“} TOK 30PAAKU B HOPMOIBHBIX
YCROBHAX . .o vvvnannnnses 50 MAE15%;

“1 TOK 3apAAKH NPU UIMEHEHUU
HONPSXEHUS NUTOHUS

Hox10% .. ..ol 50 MAE25%;
3 roboputsi .. ... .. 180x130x70 mm;
1] MOCCO v evvevnnnnnncansnnns 1,2 xr.

YcTpoWUcTBO MOXET NPUMEHSITHLCS
ANS OOHOBPEMEHHOW 3apsAKW Ha-
npsxenvem 11 B aByx akkymynsiTo-
POB, YCTOHOBMEHHLIX B OTCEKW NUTA-

B.Bopaeckui (RKIDED)

Hus. B cnyyae nonHon paspspku ak-
KYMYTNSITOpPOB MX 3apsifikad BefeTcs 8
Teyenme 14 4,

B oTcekax NUTAHWS YCTAHOBEHB!
JMCKOBLIE OKKyMynsitopul (oTevecT-
seHnbiid ananor 0-0,55C).

DyuKumMoHanbHAs cXema ycTpoi-
cTBa NpMBegeHa Ha puc. 1, npyHumnK-
anvHas — Ha puc. 2. Kak sugHo w3
CXeMbl, KaXAelit OTCeK 3apsiXaeTcs
nooYepeaHo OT NONOXMUTENLHON U OT-
pYLIATENbHOM NONYBONH CETEBOFO HA-
NpskeHWsi C NOCIEAYIOLMM BLINPAM-
nenvem. OrpanuumTenbHule pesmucTo-
pb! ¥ NAMNbI NO3BONSAIOT BLIBPATL HYX-
HbIW PEXMM 3apsipKK no Toky. [ocne
M3MEHEHUS HOMWHANOB fAeTanen cxe-
MO nerko QAanTUpPYeTcs Ans ApYrvx
3HOYEHMI 3apsAHBIX TOKOB. Yeprex
neyarHoi nnarel (Ha puc. 2 NyHKTH-
pom ofBepieHbl YCTOHOBNEHHbIE HA
Heil aneMeHTsl) npuseaeH Ha puc. 3.

B ycTpoicTBe MCnonb3oBaHLl AW-
opel K105 (VD1, VD2), tenedon-
Hble CUFHAMNbHBIE NAMMbl HA HANPS-
xeuve 24 B v ok 0,02 A, peaucro-
pet MNT-2 Br. Cetesoti Tpancdop-
marop Tpl mowpsocteio 10..15 Br
cosnaeT HA BTopuyHoi obMmoTKe Ha-

DrpanuyvTent

Curannusauus

TOKA 3apAaku
TpaHcdop- _®_ G1
Marop BuinpsMurens —:}_ 50 MA
Nurarve
~25%0rﬁ tam 3 I g ] Drpanmumtens  Curannusanus
ToKa 3apsakm
| - R
50 MA

Puc. 1

Puc. 4

PEMOHT&CEPBMC-12000

npsxeuve 34..36 B (npn ppyrux
3HAQYEHUSIX 3TOFO HAMPSXEHWs no-
Tpebyercs nopbop HOMHHANOB pe-
sucropos R1—R3).

Brewwmii BMA YCTPOMCTBA NOKA-
3aH Ha puc. 4. Ha kopnyce pasmelue-
Hbl iBE NAPbl FHE3[, A NOAKMIOYEeHs
QKKYMYnSITOPHBIX OTCEKOB, BIKIIOYA-
Tens nutaowei cetv S1, npepoxpa-
nutens FUT v pse namnet HLT v HL2,
CUFHANU3MPYIOLME O MNPUBHIILHOM
XxOfe 3apsApKM COOTBETCTBYIOLIEro OK-

KYMYNSiTOpO. &



NMPAKTUMECKOE UCNOJZIb3OBAHMUE CNELUAJIbHBIX

LWKAN AELWMBEN

pm paspaborke, akcnayaraumm

Y PEMOHTE PAfUO3NEKTPOHHOM

annaparypbl CRELUanuUCThl Uc-
NONb3YIOT PA3NUYHbIE WKANH peLm-
6en [1, 2, 3]. OpHako Ha npakTHke
BO3HMKOIOT HEKOTOPBIE TPYAHOCTU
npu pacyetax U nepexope or abco-
NIOTHBIX 3HAYEHMI K peumbenbHoM
wkane 1 Haobopor.

Y106l obnerumts 3apavy NpakTu-
4ecKkoro nepesoac eavHuy, or abco-
NIOTHBIX 3HQYeHMM K pAeumbenbHoOM
wkane 1 HaoBopor, NpepnaraeTcs uc-
MONL30BATL CMELMANbHYIO IUHENKY C
ABMXKOM, KOTOpas MO3BONSeT C Jo-
CTATO4HOM ANS MPOKTMYECKMX LeneH
TOYHOCTbIO ONpeaensTs Heobxoaumeie
senuumHbl. [ns roro urobel pewars
PO3nuMyYHbIE NMPAKTUYECKME 3AAAYM,
MOXHO M3TOTOBMUTb HECKONLKO BAPH-
QHTOB JIMHEEK C PA3MMNHBIMM Cneum-
aneHeimu wWkanamu. MNonesosarecs Ta-
KOM NUHENKOM NpPM NPAKTUYECKOM pa-
6ore ynobHee, yem npocto Tabnuua-
MM, TOK KOK ABMXOK ¢ukcupyer (kak
661 B “namsTu” ) Heobxopumoe 3Have-
HUE, C KOTOPbIM B fAHHBIA MOMEHT pa-
6oraior.

MNaeecrHo, uto
WKGNG MMEET HEKOTOPHIM BbifEeneH-
HbIM YPOBEHb CUrHGNQ, onpegense-
Mot kak O ab, oTHocuTenbHO KOTO-
pOro CrpoMrcs BCS CMELUANBHAS
wkana. Haubonee ussecrHas u uac-
TO MCMONb3yemas CNeLUanbHAs WKa-
na peuuben noseonser obnerumrsb
paboTy € CUrHONAMM HU3KMX HACTOT.
3navenue O pb B Heit cootBeTcTBYETY
mowHoctu B 1 MBr, paccesHHoOM Ha
pesuctueHoM Harpyske 600 Om,
npu wacrore curHana 1000 MNy. Npu-
HAT CTAHAGPTHBIM YCNOBHBIN HYNEeBOM
ypoeeHb Hanpsxenus U,= 0,775 B.
MHorue crpenouHsie MamepuTens-
Hble NPUBOPBI UMEIOT AONONHUTENb-
HylO LWKaNy, OTFPOAYMPOBAHHYIO B
Aeumbenax OTHOCMTENBHO 3TOrO
ypoeHs. Ha npakruke atoi xe wka-

cneumaneHas

*Ycenosro, otHocutensHo 0 gb

NOK MONb3yIOTCS MPU U3MEPEHUSX M
HG APYrMX YOCTOTAaX 3BYKOBOFO AMG-
na3soHa.

B cnyuasx, ecnu B npubope Ta-
KOM WKanus Her nubo MamepeHus
NPOBOARTCS NPOCThIM LUPPOBBIM U3-
mepurensHeim npubopom (kotopbie
none3sylorcs ceiuac Gonblioi nony-
NApHOCTBIO), ANst Nepexoaa oT abco-
NIOTHBIX E€OUHUL, K OTHOCMUTENbHLIM
MOXHO BOCMOJIb30OBATLCA JIMHEMKOM,
M3rOTOBNEHHOM B COOTBETCTBUM C
puc. 1. Kpome roro, oHa nossonser
onpeaenvTs COOTHOLIEHUS MOLYHOC-

. TEH M HONMPAXEHWM, B YEM YACTO BO3-

HMKaeT NpakTMdeckas Heobxopu-
MocTb. [lng aroro wkane nuHelku
HeobXOAMMO M3FOTOBMTL B COOTBET-
creun ¢ tabnuueii. OpHa ctopoHa
nuHerikn byper cooOTBETCTBOBATH
YCUNEHMIO curHana, Apyras cropo-
Ha — ero ocnabnenuo®. MNpu 3rom
HanpsXeHue B NepBOM ClyHae AaeT-
€S B BObTOX, BO BTOPOM — B MMIUTU-
BONMbTAX M MMUKPOBONLTAX, MPUHEM
rnocnepgHue AONXHb BbiTe BbIAENEHDI
POMKOW MNM HAMeuaraHbl APYrUM
userom. Ha peuxoOK nuHelku HaHo-
CAT HOAMUCU B COOTBETCTBHUU C
puc. 2. [Ins U3roroBneHUs NUHENKH
HEOBXOAUMO BIPE3aTh WKASbI M HA-
KNeUTs UX Ha NIo6OM NoAXOoOALIMM
MaTepuan HyxHoro pasmepd. Jvo
MOXET BbITh NAOTHBIM KAPTOH, YACTL
60oNbLWOH [EepPEBAHHON NUHENKM M
T.N. JIBUXOK MOXHO W3rOTOBMTH U3
oprcrekna wMnu u3 kaptona. Mpwu
3TOM HOANUCHM, MPUBEAEHHBIE HQ
pHc. 2, Heobxo0pUMO BLIPE3ATL U Ha-
KNeuTb Ha ABUXOK. [laHHbIN psg 3Ha-
4eHWH, NPUBEAEHHBIN B TabnuLe, Bbi-

B.Edpemos

6pan asropom kak Haubonee yWu-

BEPCANbHBIM AN pPeleHUs pasnMy-

HbIX npakTudeckux 3apgay. O Mo-

et 6uiTe NepecmoTpeH B Noboii ya-

CTH, €CNM MMeIoTCs onpeaeneHHble

yCNoBus.

B rabnuue npumsTel cnegylowme
0603HaueHus:

Ngsus = 20 Ig U/ Uy;

anp =10 Ig P2/P];

N — yposeHb curHana B oTHocuTens-
HbIX norapubmMUIeckux eamHU-
uax — peuubenax;

U; — adpdektHBHOE 3HQueHMe Hanps-
XeHus ucxopHoro (HauaneHoro)
curHana e B, mB 1 mB;

U, _ addektnBHoe 3HaueHme Hanps-
XeHUs nonydeHHoro (koHeuHoro)
CUTHONG B TEX Xe& eAMHULIAX COOT-
BETCTBEHHO;

U — abconiorHoe 3¢ dekTueHoe 3Ha-
ueHue HanpsxeHus B B, mB 1 mkB B
CPOBHEHMM C OBLUENPUHATBIMU YC-
noeHeiMM epuHuuamm, npu Ug
0,775 B, lo = 1,29 MA, Ry =
600 Owm;

P, — mowHOCTE HOYQNLHOTO CUrHanNa
8 By, mBt;

P, — MOLYHOCTE KOHEYHOTO CUrHaNA B
Br wnu MBr coorBercreenHo.

lpumep npoxrumueckoro mc-
nonssosanuus nuHenkn. Mcexop-
HbIM CUMIHQJT HQ HU3KOYACTOTHOM Bbi-
XOpAe PaAMOMNPUMEMHONO YCTPOMCTRA,
Ha akTMBHOM Harpyske 600 Om, ycra-
HoBneH Ha 3¢dexTHMBHOE 3HA4eHMe
388 mB. Heo6xopumo onpepenuts
addeKxTMBHOE 3HAUEHUE HAMPAXKEHUs
CUIHQNG, eCnv ero YpPOBEHb YMEHb-
wwmrb Ha 10 gb.

oy LB
+86iu: | P lU,B =8B U, | P: lU,mB
[ ] [ ]

Yeunenue Ocnabnenve

R, =600 Om R, = 600 Om

Puc. 2
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N, aB ut/u2 P12 | U,B B | ut/u2 P1/P2 U, mB
0 1,000 1,000 0775 0 1,000 1,000 7750
+05 1,059 MR RT 0,821 05 0,944 0,691 7320
A 1,122 1,259 0,870 I 0,891 0794 690,4
) w2 125 | 15865 | 0,980 B -2 T 07%4 0,631 6153
T 1,413 l_' 195 | 1,09 -3 o708 | 0501 | 5484
4 1,585 2512 | 1,230 ) 0631 0,398 488,7
45 1,778 3,163 1,380 5 0,562 0316 4352
+6 T 1,995 3,981 1,550 6 0,501 0,251 388,2
+7 2,239 502 | 1,730 -7 0,447 0.200 3460
T 48 2,512 6,310 1950 8 | 03% 0,159 3084
T T 288 7,043 2,180 -9 03 | 0168 | 248
+10 3,162 100 2,450 -10 0,316 0,100 49 |
| sss | 12,59 2,650 -1 0,262 0,079 2183
) T zem | 15,85 3080 12 0,251 0,063 1946
| as7 | 1895 | 3460 13 0,224 0,050 1734
s sor2 | »12 | 3,880 14 0,199 0,040 1545
T 45 | 562 T e | 430 | 15 0,178 0,032 1377 |
+16 6,310 39,81 4,890 16 0,158 0,025 1228
i | 101 5013 | 5480 17 0.141 0,020 1094
T e | 14 6310 | 6,150 18 0,126 0,016 975
o ___E 8913 ___:: 7943 | 6900 | -19 0,112 0,013 86,9
+20 10,0 1000 7.750 20 0,100 0,010 775
-y 12 | 1259 gew | -2 T - oom 0,008 690 |
+22 12,59 ) 1585 | 9750 -2 0,079 0,006 615
[T i 14,13 1995 109 2 0,071 0,005 548
24 15,85 251,2 - 123 ' | 0,063 0,004 39
+25 17,78 3162 138 -25 00ss | o032 | 46
_— +26 | s *_i—:’— 3981 i 155 | 2% 0,050 0,005 38,8
+27 22,39 501.2 173 27 0,045 0,0020 346
T s 25,12 6310 195 28 0,040 0,0016 308
| +29 28,18 7943 2.8 -29 0,036 00013 275
B | e 1000 | 245 B 30 0,032 0,0010 2,5
T a0 w2 3162 K @s | 35 0,018 0,0003 138
w1000 10" T ms 4 0010 10 775
T 316,2 | 2m8 50 0,003 10° 245
___+Eo 1000 1 10° T e w0 | 0001 10° 0,775
+70 3162 l wo ] -70 3160107 107, 2u49mB
+80 10t 10° -80 10 108 77,5 MkB
90 | 3ea0 wo | % O 3gea0° | 0° | usme |
+100 | 10° 1 10"° ] —Iq(_) 10°° 10°"° 7,75 mxB
+110 3,16x10° 10" -110 3,16x10°® 10" 2,45 mB
+120 ' 10° 0z -120 10° 107 0,775 B
BHauane Haxoaum 3HAMEHWEe yMeHblueHWs YPOBHs HOA 10 pb: oHo Jlureparypa

388 mB Ha wkane nuneitku. Onpepe-
nsem yposeHs B peuubenax, xovo-
peii paseH —6 pb no wkane peum-
6en. Mpu ymeHbweHMH YPOBHs HA
10 pb ero 3HaueHue coOCTABUT
—16 pb, uto nerko onpepenuTs Npo-
cToim cnoxeHuem. [lanee onpepens-
em 3ddekTHBHOE 3HAYEHWE Hanps-
xenus Ha smxope YHY PIY nocre

*C TONHOCTBIO WAra ReuyrbensHoOM WKanst

PEMOHT&CEPBMC-1'2000

cocrasut 122,8 MB no wkane nuHem-
xu. MopobHuim 0Bpa3OM, HO B UHOWM
NOCNEROBATENLHOCTH, MOXHO onpe-
penuTs HeobxopHMbie YPOBHHU B fe-
uMbenax, ecnm M3secTHol HaYanbHbIe
W KOHEYHbIe 3HAYEHWs HanpsXe-
Huin.* HetpypHo pazobparscs, xak
MOXHO BOCMONb3OBATBCH JIMHEMKOM
ANs onpegpeneHus OTHOWEHMWI CHr-
nan/wym & peumbenax xoabduum-
€HTa ycuneHus, ocnabnexus 1 T.n.

1. Dx.Kapp. OuarHoctvka 1 pe-
MOHT aNNAPATYPbl POAMOCBAIU U pa-
prosewianns. — M.: Mup, 1991 r,
c. 320-325.

2. A.C.3ake, [K.Knumenxo. M3-
MepeHHs B NPAKTHKE 38YKO3ANMCH. —
M.: Uckycerso, 1981 r., c. 40-54,
61-98.

3. D.Pen. CnpasouHoe nocobue
NO BbLICOKOYACTOTHOM CXEMOTeXHM-
ke. — M.: Mup, 1990r., c. 170-172.



MUKPOTPOLECCOPBI u BUC HAKAHYHE lli-ro

ThICAMENETUA

BUC nosciopy

CeropHst He Tonbko nepcoHanbHbie
KOMIBIOTEPbI, HO WM NOBBIE TeXHUYEeCKH
CNoXHble GLITOBLIE M NPOMBILLNIEHHbIE
u3penus {papMonpUemHUkK ¢ urdgpo-
BOW HOCTPOMKOM M MArHUTOGOHBI, Te-
NEBU3OPbI MU KOMUPOEANLHLIE annapa-
Tbl, CTUPQNbLHBIE MALLMHBI U XONOAUIb-
HUKM) COpepXaT MMKPONPOLECCOoPS,
3o0paloWpe pUTM M PAasHOOBPa3HbIM
xapaktep mx pabotel. Cnyx6am pe-

MOHTQ TOKUX U3AENHIA HOO UMETH YeT-
KOE NPepcTaBneHWEe O TOM, KOK OHW
penalotcs — xoTs 6bl pagy TOro, uTo
6bl M36ABUTLCS OT HEKOTOPBIX WANIO-
3UMHM B OTHOLUEHMM PEMOHTA MHKPO-
NPOLIECCOPOB M CXOXMX C HUMH MO
TEXHONOrMU U3roToBNEHUS BOMBLLIMX
mHrerpansHbix cxem — BUC, A
TAKXe s Toro, ‘lTO6bI TPAQMOTHO BbI-
6UpaTh 3TU M3pENUs Cpeau UX npese-
NIUKOTO MHOXECTBA B CNYYAE 3QMEHBI.

IIONRTOP

Mengoneena.

HaH
N aAenalT

npoueccopnt .
NoQroTo MToenbHuiA aran.

He npisegesont 100xe prcyHKax MoK aHM HEKOTOPDIS BAKHIIS 2TAIL]
oSpabomat MaTepHanos, HeoEXOMMBIX BTN COIRAMHA MIKPOTIPOLICCOPS.

Kperoowssie nogm0mon B3IpeIsioTca M3 CIIHTKA SHCTOTO
KPOMIILL, Ha X OCHOBE 28T6M COIRAUOTCR MIKPOTIPOLIECCOPsS
Kpesnnd, 0co3MOH KOMITOMENT, HATPIDAEP FT6CKA He TILDKY,
ABTASTCA TIGIYITPOBOAMMKOM ~ B PASHILX YCIOBKAX OH MOXKET
pecTH Ce5X M KaX IPOBOAMIK ANEKTPHUECKOrO TOKS, M KaX

. Xooorsecxie NPenapaTH N FAIBI TUOKE NPHMSHOGCTCA NIPH
npomsoficree MmpocxeM. HexoTopsis i3 1o, Haripiovep,
TEXCAMSTHILDOITIAIAN, KOCTSTOMMO CIIONAMT SAKS B HETDAHIN,
ApyTHe, TaXHE KaX Bop, ~ NpocTis AneMen Talynapi

w  MeTanmit, 3 wecTHoCTH, amominudt K MegY, HCTIOMIYIOTCH
.Y mIMaMeceMys pOB ORI Coed (UIN) BHYTPH
npoueccopa L anextpiiecxoro coemmern Kpevgensh
MHXPOCKXEMBE ¢ KOPITYCOM HETIOMIYETCR FOMOTO.

VYan1padroneTonoe MO AyNeHNe OTIHMACTCA OT BHAHMMOTD
caeTs MernLuelt wuotoft somos Taxoe ssnyueroie obsroso
. TIPHMEMACTCA LA S4CHMIHBAKHA ONP SRENEHHOTO PHCYIES Ha
- BEPXHEM OO KPHCTAIDIS =~ HAMECSITHE CXOMDE Ha KPHCTAIDI 3O
smtorom nopcbuo $otorpaduuecxomy npotieccy.

Macsi HCTIOM3YIOTCA NPH NPOISOALTSE MHUKPOLXEM B
xevecTee tuabnonos Ymrpadroneronoe mumyusiiite, Hipoxoan
P uspes MacKy, SHICHOSODALT K4 COOTHETCIBYIOLINM 10E

EPHCTAITIS HYKNYIO SASRTPUUECKYIO CXEMY

HB30R aanee

Puc. 1 -

HOAI'QTQBH:I'GHI;HMQCTGAHH NPOU3BOACTEBO MH_I(EQCXEM_ )

B.Abaxonos

Cenuac NpakTHYecKH OpHMHAKOBO
penaiotcs mukponpoueccops, BUC
ONEPaTUBHOW NAMSITH, MUKPOCXEMbI
¢mw-namstm gns umdpoesix ¢oro-
KOMEP U MHOTME UHBIE U3LENUS MUK-
PO3NEKTPOHHOW MPOMBILLIEHHOCTH.
OH1 OTNMUOIOTCS CBOMMM NPUHLMMK-
QNbHBIMM CXEMAMM, HO He TeXHONOorH-
€M M3TOTOBNEHMSL.

3akoHopgarenem mop, B 3TOH 06Na-
cu crana $upma INTEL (ot cnoe
International electronics — uHTepHa-
LMOHANLHAS NEKTPOHMKA).

OHa aBngeTcs KPYNHEWLLEH MMK-
PO3NEKTPOHHOW KOMMAHUEH MHPa C
MHOTOMMANMAPAHBIM Kanuranom
(roneko B nepsom keaprane 99 ropa
poxopbl INTEL cocrasunu Gonee 7
munnMappos gonnaposl).

Kax penawor BUC HakawyHe
2000-ro0 ropa

Kak xe genarorcs mukponpouec-
copsl, pa v eoobue BUC, Ha nopore
2000-ro ropa? O6 3TOoM MOXHO Yy3-
Hats Ha carte durpmbl INTEL (puc. 1).
OcHoBoM MX sSBNSIOTCS GONBAHKK M3
CBEPXYMCTOrO MONYNpPOBOAHUKOBOTO
mareprana — kpemHus. Kak nssecr-
HO, KPEMHMI OYEHb PACMPOCTPAHEH B
npupope — B CYLHOCTH 3TO OBbIYHBINA
necok. OpHako ero Hapo cpenartb
CBEPX4YMCTHIM MOHOKPUCcTAnnAnyec-
KMM, T.e. ONYMULEHHBIM BO MHOIHE
munnnoHsl pas. Ounctka kpemHus —
4YPEe3BbIYAMHO CNOXHLIA U MHOTOCTY-
neHuateii npouecc. Ha nponseopacTeo
MHKPOCXEM CBEPXHYMUCTbIM KPUCTONIMN-
YeCKMH KpeMHWM MocTynaer B BUAE
UMNMHOPHYECKUX GonBaHok Becbma
BHYLUMTENLHOTO BMAQ.

boneaHka paspesaercs anmMasHOM
NUNOH HO TOHKWE AMCKM M3 MOHO-
KPUCTAJUIMHECKOrO  KpPemHus
TONWMHON B ponu munnumetpa. Ons
NPOU3BOACTBA MUKPOCXEM UCNONb3Y-
IOTCS PA3MMYHbIe XMMUYECKWE Belle-
CTeQ, BKAOYQS rassl U Meramnsl. [pu
3TOM MCNONb3YETCs METOR, U3rOTOBNE-
HUS CpPa3y MHOXECTBA MMKPOCXEM,
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KOTOPbIE MOCTENEHHO (POPMMPYIOTCH
HO KPEMHUMEBOM OMCKE NYTEM MCNOAb-
30BAHMA PasHOOBpAsHLIX onepaumii
HanbineHus v puddy3um matepuanos,
CO3AAIWMX HA MOBEPXHOCTHM AUCKA
MHOrOCROMHYIO CTPYKTYpYy 6yayuwies
MMKpPOCXEMBI.

PaccmoTpum 3TOT Npouecc Ha npu-
Mepe ofHoOW Hebonbwol obnactu
ancka (puc. 2), 8 koTtopoi dopmupy-
€TCsl OCHOBA OCHOB 37EKTPOHUKM —
TpaHsucrop. B Hacroswee spems npe-
MMYLLLECTBEHHOE NPUMEHEHWE HALLAM
noneesie TpaH3ucTopsl — 6onee Gbic-
TpogelicTeylowme, Yem GunonspHeie,
u 6onee npocTLie B M3rOTOBAEHWUM B
cocrase BUC.

Ha cragym 1 {em. puc. 2) puck m3
KpeMHus rnomewiaercs B armocdepy
KMCNOPOAG M HAQ HEM CO3AUETCH TOH-
YAHMLWKK CNOH ABYOKMCU Kpem-
HUA — 3TAKOM KPEMHUEBOH “PXKABYM-
H” (SiO,), ckopee HanomuHalowe
crekno. 3areM HAQ AUCK HAHOCMHTCH
TOHKMI o OTOUYBCTBMTENLHOTO
sewecrea — ¢oropesncta, nocne
Yero gMCK CTAHOBMUTCS NPUrOAHLIM Ans
€O3aHMA HO HEM PA3OM MHOXECTBA
6yBywpmx MUKPOCXEM.

MNocnepyowme onepaumm cesza-
Hbl € TOHYQHLWIMMKM Npoueccamu oTo-
rpaduK, NOAYUMBLUMMKM HA3BAHME
¢doronurorpadpumn. Oonyctm, Ha-
B[O CO3[aTe NPSMOYrofibHylo obnacrb
nonynpoBOgHMKA C HEKOTOpOM 3a-
[OAHHOM KOHUEHTPAUMen npumecei —
CKaXeMm, HayanbHylo ob6nacts none-
BLIX TpaH3aucTopoe. [ns 3toro uc-
Nonb3ayioTc MACKU CO CNOXHEMLUMM
PUCYHKOM TOMOAIOrMK ONpegeneHHbIX
CNOEB MUKPOCXEM.

Urak, HyxHas macka Haknageisa-
€TCS Ha BUCK U OH Yepe3 OTBEPCTUS B
MOCKe 30CBEYMBAETCH OT MCTOMHMKQ
YNbTpadpmoneroBoro usnyue-
HUA — cragusa 2. 3aecb YMECTHO OT-
METHUTD, YTO MAcka — NoARMHHOE Npo-
n3sefeHne TexHuveckoro poTomckyc-
crea. B cywHoctn ato doronneHka
unm ¢oTonnacTuHka, HO € NOTpscAlo-
weil paspewaioweid cnocobHOCTLIO:
COBPEMEHHBIE MUKPOCXEMBbI XApaKTe-
PM3yIOTCA reOMETPUYECKOM paspeLua-
IOWeEeN CNOCOBHOCTBIO 3M1IEMEHTOB B
BONW MUKPOHA — yXKe Ceiyac oHa N
MMKPONpOLECcCOpOB cocraenser

PEMOHT&CEPBMC-1'2000
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1 4 7 10
2 5 8 11
~ L B “
3 6 9 12 .
Puc. 2
OCIIOIIIHE CTOAWH NPOU3IBOACTEG MUKPOCXEM

0,18...0,25 mukpoHa v npubnmxaer-
€ K TEOPETMYECKOMY npegaeny onTku
B8 0,1 mukpona. U 310 npu Tom, uto
obwme pasmepbl Macku (kak v gua-
MeTp KpeMHueBoM 60BAHKM M BUCKOB
M3 Hee) Q[OBOMLHO BEAMKM —
15...30 cm 1 6onee.

Ho eepHemcs k npowssogcrey
BUC. MokpeiTeit poTopesnctom gmck
NposABARETCA B NPORBMTENE M 3ACBe-
yeHHble 06nNaAcT BLITPABNUBAIOTCA
cneumanbHbiM TPABUTENEM — CTAAMS
3. 3arem dortopesmcr ygansetcs 1 8
OBYOKMCH KPEMHMS NOSBAAIOTCA OT-
BEPCTUS NPAMOYrONbHOM (OPMbI —
crapmus 4 npowseopctea. B Hux oka-
3biBaloTcl “O6HaXeHHbie” yuyacrku
Bucka — obnacti TpaHsucTopa.

Hanee Ha puck HaHOCKTCS HOBBIN
CNOM ABYOKMCHM KPEMHMS pJist 3aLmTbi
YyXE CO3[AaHHOM NPSMOYTofibHOW 06-
nactm — cragma 5. Ha Hero Haknagpi-
BAIOT HOBYIO MACKY € MHbIM PUCYHKOM
(Hanpumep, nonocku) w noeTopsioT
npouecc obnyyeHus ynstpaduoneTo-
BbiM cBeToM — cragusa 6. CHosa cnoit
¢doTopesucra yaansiercs TpaBneHUEM
(cragms 7) v popmmupyetcs Hoeas 06-
NAcTb ABYOKMCH KPEMHUS — NOAIOCKA
B cepeamHe paHee co3faHHOM NpAMOo-
yronsHou obnactn — cragus 8.

Tenepb HacTynaer HoBas OTBETCT-
BEHHAs CTAMA — WMOHHAN MMNNAHTa-

ums npumeck B obHaxenHbie 0bnactm
nonynposoaHuka no obe cropoHbi
nonocku — cragus 9. Auck nomewa-
€Tca B MPOCTPAHCTBO, HANOMHEHHOE
voHamu npumecr. Ouu NPOHUKAIOT B
OUYMILEHHbIE OT ABYOKMCM KpPEMHWS
YHACTKM NOBEPXHOCTH RUCKA U CO3A-
toT obnactm nonynposogHMKa € 3a-
BOHHOM KOHUEHTpauwen npumech,
KOTOPQs 3ABMCHT OT NSIOTHOCTH HOHOB
B NPOCTPAHCTBE M BPEMEHU MMNIIOH-
Taumm. EctecteenHo, sce napamerpe
TWATENEHO KOHTPOAIUPYIOTCA,
MocesawerHbie 8 paboty TpaHauc-
TOPOB YMTATENM BEPOSTHO YXE NOHS-
NM, YTO 3APOXACIOLLOSCH HO KPUCTAN-
e 3NeMEHTAPHAs CTPYKTYPA HAMNOMM-
HaeT 6ynywmii Nonesoi TpaM3uc-
rop MAMN-Tuna (merann—amanekT-
pyk—nonynpoeogHuk). MunnuoHsl
TakmMX TPaH3MCTOPOB co3paioT Bygy-
LWYIO MUKPOCXEMY, MPHUYEM BECATKM U
COTHM MMKPOCXEM pO30OM CO3AAIOTCH
HO OAHOM MNOANOMXKE — AHCKE.
Tenepb nopa caenatb MeTanaMyec-
kue oTteogpl or obnacren croka M mc-
Toka TpaHamcropa {no o6e cropoHs!
OT LEHTPanbHOM NONOCKM) U co3aaTts
BbIBOZ, 3aTBOPA (UeHTpanbHas nonoc-
ka). [ns 3toro BHOBL fOBTOpPAIOTCS
npouecchi HaHeceHus GoTopeancra u
€ero 3aceeTkM ynbrpaduoneroBbiM
csetom — ¢rapus 10. 3atem Ha Bcio



MOBEPXHOCTb AUCKA HOHOCUTCSA HAMbI-
NeHMeM TOHYAMLIMM CMIOM MeTanna —
cragma 11, O6bvHO mcnonbsyertcs
anoMuemi, Ho ¢upma IBM (ruramr
KOMMBIOTEPHOM MHAYCTpUM) cospana
“mepHblie” MmMKponpoueccopsl, Ha-
YuMBLIMCh pacnbinaTe meas. Meab —
NYYWMA NPOBOAHMK TOKQ, YeM aslio-
MMHMIA, 4TO MO3BONSET MOBLICMTb CKO-
pocTs paboThl MMKPONPOLECCOPOS.

Mpoueccel $oronurorpadpmum no-
BTOPSAIOTCH € TeM, 4Tobbl CO3AATL OKHA
He 3CUMLLEHHOrO ABYOKMCHIO KpeMm-
Hus metanna. M3 atmx okoH metann
sbITpaBnAMBaeTcs, $oTOpE3nCT yaans-
etca m ot o, MAMN-Tpanamcrop, eo
scei kpace (cragma 12). Tenepb Ha
HEM MOXHO 4YETKO yemaeTtb (pasyme-
€Tcs, TONMbKO B XOpOLUMIA MMKPOCKOR,
Ad elle Npy cpese KPeMHUEBOro ANC-
ka) obnactm croka u ucroka ¢ metan-
NIMYECKMMM BBIBOAGMM, METOASIMYEC-
Kyto obnacts 3aTBOPA M TOHYQMLUMIM
CIOM AMBNEKTPMKA — KOHAMN TPaH3MC-
Topa. lMopasas Ha 3arsop ynpasnsio-
ulee HAMNpsXeHMe, MOXHO MEHATb
NpOBOAMMOCTb KAHAMA M, COOTBETCT-
BEHHO, YNPOBNATL NPOTEKCIOWMM Ye-
pes TPaH3MCTOp TOKOM.

Danee sce onpegpenser marms
cxemorexHukum. [laxe npocreHbkmn
MMKpOMNpOLECCOp A CTMPASIbHBIX
MOWMH MIM XOMOAMIBHMKOS COAEp-
XKWT COTHM THICAY TOKMX TPOH3WUCTO-
poe, o6beaMHEHHbLIX B HEKOTOpYIO
cxemy. OHa coctomt M3 anemeHTap-
HBIX KIIOYEH, AYeeK NamaTH, normyec-
KMX CXEM, FeHepaTOpOB MMMYJbCOB M
T.A M T.n. Nomumo Tpauasucropos
HYXHbl pPE3MCTOpBl, KOHAEHCATOPSI,
NPOBOAHMKM M MHOTHME ApYTHEe KOMMNO-
HeHTbl cxembt. Mx ymeno 8 ogHon BUC
AOCTMIOET yXe AECATKOB MMASIMOHOB
(k npumepy, B HOBBIX Mpoueccopax
INTEL Pentium Il u lll yxxe go 10 mun-
NMoHos TpaHaucTopos, a B Pentium
Pro m toro 6onbwe)l MomHoxere 310
HO YMCAO MMKPOCXEM HO KPEMHMEBOM
AMCKE M BOM CTOHET OKOHYATENbHO AC-
HO, CKOflb CAOXEH PUCYHOK MACOK M
HOCKOJBKO CIOXHO MX M3rOTOBNIEHME.

Ona cospammsa He npocTo TpaH3mc-
TOpPOB, O peasibHbiX CxeM (B MOoHATMM
3NEKTPOHHBIX YCTPOMCTB), MpMXOAMT-
CA HOPALWMBATL HOBbIE M HOBBIE CIIOM,
TAK YTO MX YMCAO AOCTMIAET ABYX Ae-

CATKOB, O YMC/IO OMepaLMi MNpM M3ro-
TOBNIEHMM MMKpPOMPOLIECCOpPOB $Mp-
Mot INTEL npeesiuaer 250. Cama cxe-
MO MMEET MMKpOCKOMNMYEeCckMe pa3me-
pbt KOMIIOHEHTOB M NOTOMY HA3bLIBOET-
cs MuKpocxemoii. Kak yxe otmeua-
nock, pa3oM CO3AAIOTCA AECATKM M
COTHM MMKPOCXEM HO OAHOM AMCKeE.

MonyuyexHble MMKpOCXeMbl NoOA-
BepraloTcs TLATENIBHOMY TECTMpOBA-
HMIO, TIPMYEM YMCNO OrNepaumi TecTm-
POBOHMS IOCTMIGET COTEH M [OXE Thi-
€AY, d AN TECTUPOBAHMA UCTIONB3YIOT-
CA CNOXHENLIME KOHTPOJIbHO-M3MepH-
TesibHble KOMMJIEKCHI, YNPOBASiEMbIE OT
cynep-3BM. Hewmcnpaexbie mumkpo-
cxembt (MHOrAG MX MMeHYIOT uMna-
MM — KpMCTARAMKAMM) NOMENAIOTCA.
Oucx pa3pesaercs, HemcnpasHbie Mu-
Kpocxembl ebibpackisaloTcs, a Mc-
NpaBHbIE MOMELLAIOTCA B KOpMNYCca ca-
moro pasHoro emaa (puc. 3).

Tok nosyualoTca roToebie M3nenus,
roNyYMBLUME HOA3BOHME MMKPOCXEM
MnM moaynen Ha mx ocHose. Moaynu,
MCrOrb3YIOWME HECKOSILKO TMIMOBR OT-
AerNbHO M3TrOTOBASIEMBIX MMKDOCXEM,
nonyuaiorcs Gonee gelweesiMm u Tex-
Homnorm4HbIMK. MiMeHHO noatoMmy Ho-
sbie npoueccopbt INTEL Pentium 1l m
Pentium Ill epinonHens & suge mogy-
nen, a He oaHOM MUKpocxemsl. Fpex-
fie BCEro y HMX OTAENbHO AEeNaloTcA
MMKpPOCXEMbI COMOTO MpOoLEeccopd M
TAK HA3bLIBOEMOM K3LU-NAMSATH BTOPOTO
ypoeHs (npeawecTsyiolime npouec-
copbl Pentium Pro 6binm pekapacme-
HOMM MO YMCHy TPOH3MCTOPOB — Y
HMX MPOLLECCOP M K3LI-NAMSTb pa3me-
ULaNMCb HA OZHOM umne).

Nopopoxss  MaxpoInsx-
TPOHHOR TORNOROINY

TexHonorms MMKpoOCxem HOKaHyHe
2000-ro ropa nosHA NAPOAOKCOB.
Yro6bl cO3AaBATE YMNbI C pA3MEPAMM
KOMIMOHEHTOR B 0NN MMKPOHQ, HYX-
Hbl TMIOHTCKME XMMMUECKME 3QaBOAb:
No TMpOM3BOACTBY CBEPXHYMCTOro
KPEMHMA M COMMX MMKpocxem. Bpsa
SN 3TOMY CTOMT YAMBISTLCA — MEfb-
YA YACTHYKA COMM HA NOBEPXHO-
CTH MMKPOCXEMBI BLIFIANT KOK OFPOM-
Has kameHHas rmbiba Ha none, ycesH-
HOM reosgukamm. A Bbixog M3 CTpod
ACQXEe oAHOM “rso3pmkn” — TpaHamc-

TOpA O3HAYOET HeNnpMroAHOCTb BCEM
MmKpocxemst k pabore.

Yactuup! nibinm, AbIMO curaper, Aao-
XK€ KOMEsbKM BbIALIXAEMOM MIOALMU C
BO3AYXOM XHAKOCTH criocobHbl ceecTy
K HYMIO NPOLEHT BBIXOAM roTosbix
mukpocxem. lMoatomy cotHm nopen,
YHACTBYIOLMX 8 NPOM3BOACTBE MUKPO-
CXeM, NpMXOAMTCA OAEBATH B repme-
TMYHBIE KOCTIOMbI 3TAKMX “KOCMOHQB-
toB”. Brpouem, mx ¢yHkuma npsmo
NpOTMEOMNONOXHA PYHKLMM KOCMUYEC-
KMX CKAPAHAPOB — ECAM KOCMUYEC-
Kne ckaaHApb! 30LWMLLAIOT YENOoBeKd
OT YCNOBMIM KOCMOCQ, TO B HALLIEM CITy-
uge repMeTMyHbIE KOCTIOMbI 3QL4MLLO-
IOT OKPYXQIOLLYIO CpeAy OT NpOAYKTOB
XKMIHEAEATENLHOCTH JIOAEN.

Yro6bl yMEHBLUMTb YMCAO MBIIMHOK
8 kybometpe BO3ayxq, niofel B cka-
$angpax pazmewaloT 8 SonbLmMx UM-
CTBIX KOMHOTUX C MCKYCCTBEHHbIM
MWKpPOK/IMMOTOM. 3TH KOMHOTHI, B
CBOIO OMepefs, OKPYXQIOT OFPOMMbIE
noacobHble MNOMELIEHMSA C MOLLHBIMM
CMCTEMOMM BEHTMAIAILMKM, FepMeTM3a-
umK, GUABTPALMM BO3AYXd, 3HEpro-
cHabxeHms, MogayM BOAb, rQ30B M
npo4mx TEXHONOMNMUYEeCKMX MOTepMO'
noe. B npomssonctee mukpocxem mc-
MOMb3YIOTCA YYTb JIM HE BCE BNIEMEHTHI
Tabnmuel Menpeneeea. B urore saso-
Abl MMKpPO3MIEKTPOHHOMN MHAYCTPUM
OKQ3bIBAKOTCH TMIAHTOMM CTOMMOCTBIO
BO MHOMME MMIINMAPAbL AOAIAPOB.
Daneko He kaxpas poxe kpynHaos
CTPOHA MOXET NOXBACTATLCA HONMYM-
€M TAaKMX 3aBOfOE.

NpArTHISCKME RuiBO M

3aKOHYMM 3TY CTATBIO NOYuYMTENb-
HbIMM, XOTSl M MHOIMMM M3BECTHbIMM,
sbisogamm. Bseuay upessbiuariHoM
crnoxuHoctn marotosniewms BUC atm
nanenma cranm ab6CoMoTHO HepeMoH-
TocnocobHbiMm. He cumtas npocro yc-
TpaHsiembix (Aa 1 To He Bcerpa) Hemc-
npasHocTtei spope otrMba ebisOAOE
MAM MX 3AMBIKOHMA KANELKOW Npm-
nos, pemort BMC He uenecoobpasen.
Nx Heobxoammo 3amMeHsTb paBHOLEH-
Hbivm BUC Toit mnm unon $upmbl. K
BUC Hopo oTtHOCHTLCS O4EeHb OCTO-
pOXHO — OHM 60ATCA He TONbLKO Mexd-
HUYECKMX MOBPEXAEHUH, HO M BNEKT-
POCTOTMHECKMX 3OPAAOB — BCMOM-
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HMM, YTO TOMLUMHA AMBMEKTPMKA 3d-
TBOpPA FNOMIEBBIX TPUH3WCTOPOB CO-
cTasnseT gonm mmkpoHal

Henbas tporam suiBogs BUC py-
KOMM M METQSTMYECKMMM APEAMETa-
MM, NPEXAEBPEMEHHO M3BEKATb MX
M3 cneuMansHOM ynakoBKu, “npo3Ba-
HMBATL” TecTepamm M paboTaThb ronbl-
MM pykamm (6es cnetuanbHbix nepua-
TOK, 3a3emnsiomx Gpacnero; u npo-
umx cneymHcTpymenToB). M yx Tem
6onee Hesb3R POHATL MMKPOCXEMbI —
ycTpaHeHue paxe marmba xecTkoro
BbLIBOAA BCNeACTBME NOAEHWS MMKpO-
CXEMbl MOXET NPUBECTH K PACTPECKM-
BAHMIO KEPAMMYECKOTO MAM RAAcT-
MaccoBoro kopnycd. YCTaHOBAMBATL
BUC Hapo Tonbko B cneymanbHuie Ko-
nopxu (ecnm onm ectb). XKenatenbHo
MCROMb30BATL KONOAKM C “HyneBbiMK”
YCHMAMAMM KOHTAKTOB (MX 4MCno, KCTd-
TH, Y MMKPONPOLECCOPOB ROCTMIOET

300 v 6Gonee, TAK 4TO KOSIOAKM 3TO TO-
Xe CIoXKHbIe YCTPOMCTBA).

Y Hac B peMOHTHBIX MOCTEPCKMX
ecTb ymenbypl, Bbinanedtoime BUC u3
MHOTOCNOMHBIX NAIAT C TOHYOMLUMMHM
nposoaHukamu. Ho rapantui B pabo-
Te nAar nocne Takoro “pemonra”
BecbMd comHmMTenbHel. Kak npaeuno,
ApPOLiE W AELEBAEe CMEHWMTL RAATY,
YyeM AMArHOCTUPOBATL HEMCNPABHOCTL
BUC Ha Her 1 ocywecTenars ee 3ame-
HY PACNAMKOM.

Miikpocxembl M3Y, ¢nawu-namary,
Habopbl YMNCETOB M CRELMANU3MPO-
BOHHBIE MMKPOCXEMbI HEPEAKO MOXHO
30MEHMUTb MX QHASOTOMM, NPOMW3BOOM-
MBIMM BPYTMMM GHUPMAMM, B TOM YMCrie
M HawKMMM poccuickumm. OaHako Muk-
PONPOLECCOPE — MMKPOCXEMBI YHM-
kaneHble. Hukto, k npumepy, He Bbinyc-
kaet npoteccopsl $prpmbl INTEL knac-
ca Pentium, kpome camoii INTEL (1 ee

Puc. 3
CoBpemennbie MHKPOCXeMbl B KOpNY-
€ax (y HeKOTOPbIX CHETA BEPXHSS

KpbiuKa)

3aBogoB B psae cTpax). Jmwe cneum-
anbHble KOHCTPYKLMM MATEPMHCKMX
nnar cospemenHbix 1K ponyckator
NPMMEHEHWE MMKPONPOLLECCOPOB pa3-
Heix Gupm (INTEL, AMD, CYRIX v gp.).
Ho ato yxe ocobeit pasroeop, kaK M
NEPCREKTHBbI MMKPONPOLEECCOPOB M
BUC B HoBOM mecsTunetmmn 2 1-ro Beka.

&

FIRARCNLE, -

Omeyecmsennbie

NOAYAPOBOGNUKOESIE RPUBapL!

Lnpasoywoe nocobve

PaJIHO3JICKTPOHHO#H aNmapaTypsL

B xH#re CHCTeMaTH3UPOBaHbl B aJIDABHTHO-LM(POBOH NOCJEI0BATEJBHOCTH CBEJIeHHA [0 OCHOBHBIM
3JIEKTPHIECKMM [IapaMeTpaM H KOHCTDYKTHBHOMY HMCHOJHeHMIO Gojiee 3,5 ThicA™ oTeuecTBEHHBIX NPHOOPOB:
OMNONAPHBIX ¥ TOJIEBBIX TPAH3MCTOPOB; BHIPAMHUTEJLHBIX JIHOJIOB, CTOJOOB ¥ 0JIOKOB; BapHKAlOB,
CTAOMJMTPOHOB ¥ CTAaGHCTOPOB; THPHCTOPOB, CBETOM3JYYAIOMIHX H WH(PAKPACHbIX AUO/OB; JMEEHHBIX LKA H
nu(po-OyKBEHHBIX WHMKATOPOB; MOJHBIX H TPAH3MCTOPHAIX onronap. Kuwra npencrasyser coboii
KOMIIaKTHO c(OpMHpOBaHHBIE TaOJHIbI, Cofiepramue HH(OPMALKIO 0 KaM/IOMY THIOHOMHHAJY
HOJIYIPOBO/{HUKOBOTO NpHOopa — OT YCJIOBHOrO 0003HaYeHus ¥ 3JIeKTPHYECKUX NapaMeTpoB JI0 MOKasa
KOHCTPYKIJHH KOpIyca ¢ raGapuTHbIMH pasmepamu # nokoJieBku. [lo npuBe/ieHHEIM B KHHTe NpHOOpaM JaHbl
MMIOPTHEIE aHaJor# ¥ HaoGopot. Mmeercs ancapuTHO-LH(POBO# yKa3aTeab NPHOOPOB, NPUBE/IEHHbIX B
KuHre. Y/io0uan (opMa NOKCKA ¥ BOCHPUATHA MH(OPMALUKM 00 HHTepecyIONHX NpHOOpax [acT BO3MOMKHOCTD
YHTATEJIO [0 JIOCTOMHCTBY OlleHMThL npuoGperennyto keury. Osa Oy/ier moJie3sa IMPOKOMY KPyTy
CTeNMAJHCTOB M PaMoJIO0HTe e, 3aHMMAIONMXCs pa3paboTKo#, IKCIITyaTanueil ¥ PEMOHTOM

Asroper: A. U, Axcenos u A. B. Heterios. 496 ctp.
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+ ACA {Adaptive Channel

Allocation)

ACD {Automatic call distributor)

ACS {Automatic call sequencer)
Adaptive Rate

Address

ADPCM {Adaptive Differential
Pulse Code Modulation)

AEB {Analog Expansion Bus)
AL {Analog Loopback)

AM {Amplitude Modulation)

ANI {Automatic Number
Identification)

Answer Mode

APC {Association for
Progressive Communications)

ARQ {Automatic Repeat
reQuest)

ASCH {American Standard Code
for Information Interchange)

AT {Asynchronous
Transmission)

AT commands set

ATM (Asynchronous Transfer
Mode)

Audiotext

Authorization
Auto Answer

Auto Dial
Automated attendant

AWG (American Wire Gauge
System)

Balanced Line

NO TE HUKE CBA3WU, TEN OHUM
N TENEKOMMYHUKALNAM

ADANTMBHOE PACPEAEIeHve KaHania — AMHAMUECKOe PAcTipeaeneHute NporycKHOW CNOCOBHOCTY KaMana CBR3N MExTY HECKONIbKYMM YCTPOWCTBAMIU B
3ABMCMMOCTH OT UX NoTpebHocTed

ASTOMATUNECKOE PACTIDELENEHUE BHI30BOB — CAIBUMANM3VPOBAHHAA TENBOHHAR CHCTEMA, NPERHA3HA'EHHas AR 06paboTkn GONbWOrO XKOMMYECTBA BXOAALLMX
280HK08. VICTIONB3YETCR ABMAKOMIAHMAMM, KOMNGHUAMY NO NPOKATY aBTOMOGMAeH, OTenamy, 1 T.4. CvcTemb ACD OBL4HO BHINOMHSIOT YEThipe dyHKUMM:
Pacno3HABaHME BXOAALIErO 3B0HKA W OTBET Ha Hero; oBpaluenye K 6a3e SAHHBIX 1A BHIACHEHUA, KAK cnenyeT 0BpaboTaTh BLI30B; NEPEKIOUEHNE 3BOHKA HA
npocnywwuearue cooblyenus Twna “XKaute oTseTa. Bam 063aTENLHO OTBETUT OREPATOp, NEPEKMITYEHNE BLI30BA HA ONEPATOPA Wik IPYTINY ONepaTopoB noche ux
oceoboxaeHna

ASTOMATVHECKWI MCTIETHED BL30BOB — YCTPOMCTBO An1A 0BPaboTKit BXOALIX 3BOHKOB. O6bINHO OCYLLECTBNAET TPt YHKLMM: OTBEYAET HA BXOASLMIA 3BOHOK;
03ByuMBaET COOBLUEHHE 1 CTABUT KNIMEHTA HA OXUIAHKE; BLUIAET CUTHAN ATEHTY, Ha KAKOM 3BOHOK M N0 KAKOWH JMHMM TOMY ChEyeT OTBEuaTh.

Cnoco6HOCTb MOAEMOB UM IDYTOr0 KOMMYHVKGUMOHHOTO 0B0DYROBAHUA PEATHPOBATL HA UBMEHEHWE COCTORHUS TenedOHHOM IMHMM fTYTEM MIMEHEHUA CKOPOCTU
nepeaayu HaHHbI

AIpec — NOCNEL0BATENLHOCTL GUTOB, WIBHTMMUNDYIOLIMX NONYNATENA Wik OTNPaBUTENs. B internet — 4-6aiiTHBIN LMPOBOI W COOTBETCTBYIOILINK EMY
GyKBEHHBIV HOMED KOMIbIOTEP, BXOASLLErO B 3Ty CETb. B 3NeKTPOHHOI NoYTe — Homep aBoHeHTa

AnanTvBHas PasHOCTHAs {audwbepeHumantHas ) MNYLCHO-KOA0BAA MOAYNSLMS {ADMKM) — crannaptuaosakHbi [TU-TSS meTon npeobpa3osakus aHanoroeoro
PENEBOr0 CUTHana & LMPOBYI HOPMY, KOTAA NO KAKANY CBA3M NEPe/IAETCA PA3HOCTL MEXTY TEKYLIMM 3HAEHUEM CUrHANA U NPEaLYLLIAM

Crannapt kopnopauyy DIALOGIC Ha aHanorosoe 3M1eKTPUYEcKoe COBAMHEHME MEXY aHAOrOBLIMM WHTEPGENCHBIMM W TONIOCOBBIMM F1/IATAMM, YCTAHABNMBAEMbiMU
B CNOT pacLumpenms kbl ISA

AHAAOroBas NPOBEPKA N0 WAEfidY — TECT NPOBEPKA MOAEM, MDY KOTOPOM LaHHBIE C KIABUBTYDH WM BHYTAHHSAS TECTOBAA STAN0HKAR KOMBMHUMA MOCHNAIOTCA
Ha IEPENATIMK MOAEMA, MOIYTUDYIOTCH B BHNOTOBYI0 OpMY, 3AKOLOBKIBAIOTCA Ha MPUEMHMK 1 AIEMOIYIMPYIOTCA B LMGPOBYIO dopmy

AMnauTyHas Mogynsiws (AM) — BUA MOAYNSUAM, KOTEA CUTHAU HECYLLIEN U3MEHSIETCA NO aMIVIMTYAE B 3aBCMMOCTH OT YPOBHS MOZYIWMPYIOULEro curkana. B
CHCTEMAX NEPEauM [aHibiX UCNONL3YETCA, Kax MPasune, B COMETakni ¢ ba3osoit MogynaLmed OM {cum. PSK)

ABTOMATAYECKOE ONpeeneHne Homepa. Mpu BLINONHEHMM TENe(OHHOrO CoBNMHEHMS venedonHas CTaHuus nepefiaeT Ha aboHeHTCKYIO annaparypy HOMEp
TenedoHa, € koToPoro Gbin CAeNaH Bbi30B. 3TOT HOMEP MOXET NEPENABATLCR Kak B UnPOBON, TaK U B BHANOTOBO (opMe, no OTAENLHOM TMHAM WK N0 TOH Xe
SVMHWN, ¥TO W PA3FOBOp, B BWAE TOHOBLX CHTHANOB. Ero MOXHO, HANpUMED, 3aHOCUTL B Gasy AaHbIX MW UCNO/b30BATH €r0 ANA BbI30BA Ha Pabouwih KpaH areHTa
VHGOPMALW O 3BOHALUEM KNMEHTE

Pexvm OTBETA — PEXUM, UCNOMb3YeMblii MOAEMOM Ny OTBETE HA BXOASLIVME 3B0HKM, NOCTYNAIOWME OT BLI3LIBAIOLIErO MOfieMa. HacToTul NPy Rpueme-nepesaye
CHrHaNoB OBPATHY HACTOTAM BHI3LIBAIOLIET0 MOAEMA, KOTOPHIA HAXOAMTCR B Pexume BbB0Ba

ACCOUMALIA 33 IPOTPECCHBHBE TREKOMMYHHKALIAY - MEX/IYHAPOIHOE OGEAVHEHE KOMMBIOTEPHBIX CETE. OPUEHTUDYIOLUMXCA B NEPBYI0 C4EPEAn HA
NOAL30BATENSH 13 YUCHA HENPABUTENBCTBEHHBIX U OBLLIECTBEHHBIX OPTaKMAALIMiA, HACTHBIX ML, MENKIX GUPM

ABTOMATUECKMIA 33MPOC Ha TIOBTOP — METO/L UCNPABNEHMs OWMOOK, COrNacHO KOTOPOMY NpMHUMAIoee YCTPORCTEO @BTOMATMNECKY MOCHLINAET NEPeaIoLLEeMy
3aNpOC Ha NOBTOP 610Ka AaHHBIX, MPUHATHIX C OWKEKaMu

AMEPUKAHCKWI CTHAAPTHBIRA KOA LU MHGOpMaLmaHHoro obmena: t. AMEPVKaHCKMiA 7-GKTHBIR {NoC 1 GUT YETHOCTH) CTAHABPT KOANPOBaHYS TEXCTOBOM
VHGOPMALIAY {NTETHHOKWEA BNGaBuT, upb v T.4.), YTBEPXISHHGIR 1SO. Ha MK ucnonb3yeTeA Tak Haabisaemblit pactumpeneiii kon ASCII, B KOTODOM nepebie 128
6MTOBLIX KOMBMHALMIA COBNAAAIOT CO CTaHapTHEIM ASCII, @ OCTalbHBIE MCTIONIb3YIOTCA V1A MPEACTARNIEHUA HALMOHANBHBIX andaBuTos, NCEBAOIPadMKA 1
CrieumanbHbix cumeonos 2. Mpotokon nepeaasu Gainos MEXY KOMMbIOTEpamu 6e3 koppexuu ownbok

ACHHXDOHHAR NePiaya — NepenaXa AanHbIX, MPA KOTOPOV NPOMEXYTOK BPEMEHI MEXY NEPENIABAEMEIMY CHMBONAMIM MOXET menATsCA. Tak Kak pmHa
RPOMEXYTKOB BPEMEHM N NEpenaye CUMBOIIOB HE MOCTORHHA, NPHHUMAIOL|MA MOTIeM LOMXEH NONYYaTb CTHAN O TOM, KOrAa HAYMHAETCA W KOTAA 3aKaHUMBAETCR
Tepenaya cumBona. Jinn 3TOR Lien npousBoauTCa Aoasnenne Craprosbix 1 CTON0BLIX GUTOB K KAXAO0MY CUMBOTTY

Ha6op komang AT — Habop KOMaHA YNIPaBNeHUs MOJEMOM, paspaBoranHbiii pupmois HAYES MICROCOMPUTER PRODUCT. Kaxpnas komanpa atoro Habopa
HaumHaeTes © Gyks AT. Pacwupennbi Habop xoman AT UCNOMb3YeTCA TaKKe AN1A ynpasnenms bakc-MogeMoM

PeXuM BCMHXDORHON AOCTABKH — CTIELMMKALNS, OTHOCAILARCS K CTaHIAPTAM cereii ISDN. OBeCredmBaeT yenyri PETPaHCISILWM MaKETOB GUKCHPOBaHHONR [/MH! B
53 Gaitta. Texronorvs ATM OCHOBaHa Ha MPUHLIMNG BCMHXPOHHOTO BPEMEHHOTO MYMBTUANEKCHPOBAHUA B OAHOM U3NYECKOM KaHANE CBA3H MHOXECTBA BUPTYA/bHBIX
COBAMHEHN C PAAIMHHBIMA XaPAKTEPUCTUKAMK TPAKA (CHHXDOKHBIX WK BCHHXDOHHBIX COEAMHEHMA, C TOCTOSHHBIMI WV TIEDEMEHHBIMM CKODOCTSMM)

AynmoTexcT - obiiee Ha3saHUe YCIYT, NPEAOCTABASEMBIX CUCTEMAMM FONIOCOBOTO OTBETA M COOTBETCTBYIOWEN0 06opynoBaHis. AYAKOTEXCT MOXET GbiTh MaCCUBHBIM
WM MHTEPAKTUEHbIM, [TBCCHBHLIA AYMOTEKCT 0GECNE MBAET O3BYNUBAHNE ONPEAENEHHbIX Co0B1LL|EHMI, HANPMMED MPOrHO3a NOFO/L WM COAEPXKAHKS fOCNEARMUX
cepuit NOMYNapHBIX Cepuanos. MHTEpAKTUBHLIA YAMOTEKCT NPEACTABNRET 060N PasHOBUAHOCTL MHTEPAKTMBHOrO FONOCOBONO OTBETA. KnneHT Habupaer Homep,
NPOCNYLIMBAET PAA, OV M BLiGKPaeT MoGyIo M3 Hux, HaGupas OnpeesieHKyio uvdpy Ha TenedoHHOM annapare

ABTOPU3ALMS - PA3PELLIEHME NONL3OBATENIO IOCTYNIA K PECYPCAM CETH
ABTOMATH4ECKMIA OTBET — HACTPAVBAET MOJIEM HA MIDKMNOYEHHE K TEnedpOHHOM MMHUK, €CTIM OH 0BHApYXUBaET CNPEENEHHOE YUCNOD 3BOHKOB

ABTOMaTHYECKMI HaBop — NPOLIECE, Y XOTOPOM MOfeM HabupaeT Tpebyembiit HoMEP. MNpouecc Habopa MHUUWMPYETCS, KOTA MOJIEMY NOCHINAETCA KOMBHAA
ATDT (ToHansHbii HaBop) win ATOP (MMiynbCrietit abop), 33 kovopoii crejyet Tpebyemsii HoMep Tenedota. AsToMmaTnueckuit Habop MCROMb3yeTCs [M
Habopa 0BbiYHbIX {FONOCOBLIX) HOMEPOB

ABTOCEKDETAPL — O/1HA U3 BOMOXHBIX PEANM3ALIMIA CUCTEMbI UHTEPAKTUBHOMO rON0COBOFO OTBETA {Interactive voice response)

AmepuKaHcKan Knaccuduiatms kabenbhbix cuctem. OBuimia TEpMUK oA 0B03HaYEHUS COBOKYMHOCTH Ga30BLIX Y3N0B PACPEAENEHHOM CETU, COBAMHEHHbIX
BHICOKOCKOPOCTHLIMU MATMCTPAALHBIMM KaHaNamy. CErMeHTH CeTH MacluTaba NpeanpusTS 1 OTABMBHLE CTAHUMM NOJIKNIOSAIOTCA K MarvCTPanbHOM CETH Yepes
MOCTHI, MapIIPYTU3ATOPb W KOHUEHTPaTopst. Ocobbie TpeBosaHIs NPEABARNAIOTCA K HALEXHOCTH. TpaavuUMOHKas MarvCTPaNIbHAR CETb HA3bIBAETCR
PACMPEAENBHHON, YTO NOANEPKUBAET €€ OTNIHME OT JIOKA/M30BAHHON U KOMMYTUDYIOLLEH MarvucTpanei

C6QNAHCHOBAHHAA TAHUS - ABYXPOBOJIHAR NMHUA CER3H, OBECTIHMBAIOLIAN NEPEARHY CUTHANOB, OJMHAKOBLIX NIO BENMYUHE 1 MIPOTVBONOTIOXHLIX N0 3HAKY
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Bandwidth

Baseband

BBS (Bulletin Board System)

BERT (Bit Error Rate Tester)
Binary

BipotarCcoding

B-ISDN (Broadband ISDN)
Bit Eiror Rate

bit int . ttivlexi
Bit Rate

BITNET (Because It's Time
NETwork)

Block
bps (bits per second)

Bridge

Broadbang

Brouter

Buffer

Call center

call-back

Carrier

CB (Civil band)

CD (Camier Detect)

CDPD (Cellular Digital Packet
Data)

Celt

CEN/CENELEC (Comite"
European de
Normalisation/Comete’
European de Normalisation
ELECtrotechnique)

Circuit switching

Class 1n 2.0

Class-of-service routing

Clent
Cloud services

CN (Cellutar Network)

Tonoca nponyckanus {RPOMYCKHan CrIOCODHOCTL) — IMAA30H YaCTOT CUTHANOB, NONYCKAEMBIX KAHANOM CeRan. ONpeenseTc kak pasHOCTb MEXZY CaMOi
BLICOKOM M CaMOIA HU3KOA |acToTamn. MamepseTcs B repuax (Mu). ECnv kanan ucronbayeTcs 48 nepenativ LudpossiX JaHHBIX, EF0 NPONYCKHast CTIOCOBHOCTb
4ACTO BLIPAXAETCR YNCHOM EUTOB B CexyHAy (6uT/C)

Mepenava B 0cHoBHO NONOCe (OCHOBONONOCHAS, NPAMAs, EMOAYNMPOBAHHAR NEEAAYA) — METOA NEPEAANM IAHHbBIX, NPH KOTOPOM LMPOBOI CUFHAN
HANPaBRETCS HENOCPEACTBEHHO B CPeAY NEpeaaun 6e3 MOIYNALMK HeCylLeH

KomnbioTep €O CreusankHIM nporpammHeiM oecreueHmrem, 0GecrieduBaIoL YIR/EHHbIM NONL30BATENTM FIOCTYN K CBOUM UHGOPMALMOHHBIM PECYPCaM o
00bi4HBIM TENEPOHHEIM MAHIAM MU CETAM NEPEAAYN [JAHHBIX

YCTpoAcTBO M3MepeHns BEPOSTHOCTH OMBOK B KaHane canau

Butaphsiid, aaowibi. OGLYHO OTHOCUTCA K (aiifiam MM MPOTOKONAM, UCTIONb3YIOWMM BCe 8 GUTOB AN% NPEACTABNEHM MHPOPMALIK

BunonapHoe KoaupoBarue — KOAMPOBAHUE EAVHUIHOTO CUTHANA NONOXUTENLHBIMU M OTDULATENBHLIMM MMIYTCAMM. JIBOMHHLIH HOMb KORMDYETCA KAK OTCYTCTBUE
nMnynbca

LliupoxononocHas LubpoBas CeTe MHTErPaNbHOTO 0bCAYXMBaHNS (CnyXD). MoXeT oBecneswBaTh Nepeaady JaHHBIX, PEYM U BUAEO, KaK fPasnno, NO BOROKOHHO-
ONTUYECKUM KaHANAM. B OLIHOI 1 TOW X CETH MOTYT MCNORb30BATLCS CYXGbi ACHHXPOHHOTD PexuMa ROCTaBKY (ATM) 1 CHHXPOHHOrO pexmma ocTaeky (STM)
BeposTHOCTL OWwmbOK — OTHOWEHUE YnCNa GUTOB, NPUHATHIX C OWMGKaMK, K OBLLEMY YMCNTY NepenaHHbiX GUTOB. OBLINHO MMEPRETCA YUCIIOM, SBISIOLLMMCS
OTPUUATENBHOM CTENEHLIO AECATH

“Yepenosame/MynbTUNAEKCHPOBaHUE GHTOB — PaZHOBTHOCTL BDEMEHHOFO YNoTHeHs (TDM), npu KOTOPOM 61Thi OT KaXAOr0 MTLTUNNEKCHPYEMOTO KaHana
KOMEMHUDYIOTCA B OiH HenpepbisHBIA NIOTOK. MOXET MCrionbaosaTbest M s Gonee kpymHbix 6110K0B AaHHBIX, Hanpumep, GaliTor

Cropoctb nepena & GuTax (CXopoCTb NEPeaiM AAHHBIX) — YUCNO ABOMYHLIX PA3PAROE, MM 61Tos, nepenasaemMbix B cexynay (bps — 6ut/c). B kaHanax cesau,
UCTIOML3YIOWMX MOAKMKONEHHDIE K TestedOHHBIM KaHaIaM MOJIEMbI, YCTAHOBNIEHHAN CKOPOCTb Nepenawm B GuTax oBuuKBe coctaanset 300, 1200, 2400, 4800, 9600,
14400, 28800 v Buiwe

Onwa w3 nepebix HayuHbix roBaneHbix cereid. Bostukna B 1981 r. kak IP-ceTb ropoackoro yrusepcutera Helo-Mopka (CUNY)

Bnok — nocnenosatenbHOCT Neperasaembix AaHHbiX. OBbIMHO MMEET aPec, YNPABMSIOLLIEE NONE U KOHTPOMLHYIO CYMMY, TIO3BONMIOLLYI0 OGHAPYXMBATS OLWMBKM
Yucno 6rToB B cekyHily (6MT/C) — eavHMLa M3MEpeHUs CKOPOCTH NEPENAYN [aHHBIX

MocT — YCTpoitcTBo, OBBEAHAIOILEE NOKANBHBIE WM YAANIEHHBIE CEFMENTbI B OSHY CETb. YHKLIMOHUDYET Ha KAHANBHOM YPOBHE U APO3PaYEN AR NPOTOKONOB
6onee BLICOKMX YPOBHE#H

LLnpoxononocHas Nepenaya — GAHOBPEMEHHAR HE3ABUCUMAS NEPEAAYA HAHHBIX 110 HECKONbKVM YACTOTHBIM KaHaNaM, YTO JIOCTUTAETCH C NOMOLLbK) YACTOTHOM
ynnotHenus — FDM (Frequency Division Multiplexing), npeaycMarprsaiowero MoymnsLMIo HECYILel KaKA0rc KaHana B KOHKDETHOM JIManasoHe YacToT NORoCh!
MpONyCKaHua

MoCT-MapLIpyTU3aTOp ~ YCTPOICTBO, BHINONHAIOL|EE (YHKUMMA MOCTA NS OBHIAX NPOTOKONOB 1 yHKLYIM MApIIPYTM3aTOpa ans ApyrvX. MoTpebHOCTL B Takux
YCTPOVCTBAX BLI3BAHA TEM, HTO HEKOTOPHLIE NPOTOKONb SBMFIOTCH MApLUPYTUaUpYeMbIMU, B YacTHOCTH, IPX, TCP/IP, a npyrue, nanpumep, NetBIOS u NetBEUI — Her
Bydep — nporpaMMHas Unu annapaTtHan PEAnM3aLMs MaMaTy ANS NPOMEXYTONHONO XPaHeHus AanHbIX. VICNONL3yeTcs O0bIUHO TR KOMAEHCALMM Pa3HULLb! B
CKOpOCTH 06paBoTkv MHGOPMALIMN NP NEPEAYE AAHHBIX MEXAY [BYMS YCTPOICTEAMM C PA3NMYHBIM BHCTPORIEHCTBYEM

LieHTp TenedoHHoro 0BCnyxMBaHua — opraHM3aLms, 3aHUMAIOLASICS OTBETOM Ha TenedOHHIIE 3B0HKH, MUB0 Mx BEINONHEHUEM NO 3aKa3y APYIOA opraHM3aunn. B
LEHTPE TBNEPOHHOR0 0BCNYXMBAaHUS OOLIYHO PaBOTAIOT MHOTO areHTOR; KPOME TOTO, TaM YCTAHOBIIEHA CUCTEMA ABTOMATMHECKOO PacnpesieNeHms TenedOHHbIX
BH30B0B U KOMNLIOTEPHAA CHCTEMA JINS NPUEMA W YHETA 33Ka30B. B LIEHTPAX YACTO YCTAHABIMBAETCA CUCTEMA aBTOMATHYeCKoro 063sona (predictive dialing),
NO3BONAIOWAA BLICTPO BHINONHATL GONLILIOE KOMMMECTBO TENEOHHbIX 3BOHKOB

Ofparhbif 861308 — METOA, NPUMEHSEMbIF B MOZEMAX NS 3ALLMTH OT HECAHKLMOHUPOBAHHOTO A0CTYNA. Mpy NOCTYNNEHMM BLI30B3 MOJEM PAIbEAMHAET
COGAIMHEHME N N0 HOMEPY, 3aNMCAHHOMY B €10 NAMSATH, CaM NLTAETCA 103B0HMTLCA 10 aboHeHTa

Hecywan — BHANOTOBLIA CUrHan GUKCHPOBAHHON 4aCcTOTLI, NOABEPraEMBIA MOLYALMM B COOTBETCTBM C HEKOTOPBIM MHDODMATVBHEIM CyrHasiom. Hecylan,
KaK NPaBuIo, MMBET MAHLLIUE NOKA3ATENN 33TYXaHUS U MCKAXEHUS, YEM HEMOLYMPOBAHHBIA UHBOPMATUBHLIN CUTHAN

"TpaxaaHCKkui Auanaso” — G3IHAYAET YMACTOK KOPOTKUX BOH B PAIOHA 27 MErarepli, NPEAHa3HAYEHHbIA MR BEJIEHUA PAAMOCEA3M BHEBEAOMCTBEHHOND, 3 TakKe
HECMIOPTUBHOrO XapakTepa. Urpaer pone "BHYTpUropoackoro Tenedota”. UCnonsayerca BETOMOGHTENSIMI, IAMHUKIMI 4515 CBA3M C IOMOM, @ TAKKE BCEMM
*enaowwmmu noobulaTses B adupe

OfHapyxenme Hecywen — UHTEPGEHCHBIN CHTHAN, MOCHINAEMBIA MECTHBIM MOAEMOM MOAKTIONEHHOMY TEPMUHAITY NN NONYNEHUY BLI30BA OT YAANEHHOO MOAEMa
TNakeTHas nepeaa fanHLIX N0 COTOBOA ceTh — oBecneuMBaeT nepesady AaHHBIX B TOM Xe CEKTPE PAAMONACTOT COTOBLIX CETEH, YTO ¥ PENeBo TPaduk,
AMHAMUNECKH ONPEIENSA 1 UCTIONb3ys CB0BO0/IHBIE OT Peun MHTEpBANK BPEMEHN (nayasl). B KayecTe ceTesoro uktepdelica k cnyx6e COPD npumensioTcs
npotokonul TCP/IP

flueiixa (aneMeHT JanHbix) — ReBORBWOH NAKeT GMKCUPOBAHHOR SavHb 53 GaiiTa, u3 KoTopsix 5 6T 3aHUMAET 3aToNoBOK

Esponefickuit KomuTeT o CTanaapTaaunn u EBponeiickuit KOMUTET N0 SNEKTPOTEXHUMECKMM CTAHAAPTAM — ODULIMANBHBIE EBPONENCKME OPraHM3aLIWm,
TIPHHYMAIOILME Y4aCTHE B Pa3paboTke CTAHAAPTOB NO TEXHOMOrMAM B3AUMOCBA3N OTKDLITbiX cucTem (OSI)

KommyTauns kaHanoe (KoMMyTauus Lienei) — METOA NepeaaUit AaHHBIX, OCHOBAHHBIN HA COBAMHEHMM HECKONLKUX KAHANOB CBA3M B HENPEPHIBHYIO LIEMb.
KoMMyTHDYyeMbili KaHan YCTaHaBAMBAETCS TONLKO HA BPEMS COBANHEHUS OTNPABUTENA 1 Nonyarens. XapaktepeH Ang TenedOHHbIX CeTedt

MexayHapoaHiie CTaHAAPTLI, B COOTBETCTBUM C KOTOPbIMY NPOM3BOAUTCH NEPEAHA U NPUEM GaKCUMATILHBIX KOMiA 1 KOTOPHIE MCOAB3YIOTCH NPUKNAAHBIMA
NPOrpamMMamit GaxCUMMIBbHBIX MALLIMH ¥ MOAEMAMU C BOSMOXHOCTAMM (akca (daxc-Moaemamu)

MapiupyTusauus naxeTos B COOTBETCTBMM C KNACCOM OBCNYXMBAHUA — METOA MapILPYTH3aLMK, COTRACHO KOTOPOMY CETEBOM aAMUHUCTPATOP MOXET GO3RATL
HECKONbKO 04EPEAei € pasnuHbiMu NpuopuTeTamu. MNaker NoMeLaeTcs B 04epenb Ha OTNPABKY N0 PE3yNILTATY aHATM3a TUNE NpoToKona. [iim npoToKonos,
HYBCTBMTE/IbHBIX K BPEMEHHBIM 33/IEDXKAM, BuISMRNETCA OYepe/b C 60nee BoICOKAM NPUOPUTETOM

Mporpamma, 0BECeMBaIOLLAR NOAL30BATENIO ZIOCTYN K PECYPCAM HA YAANEHHOM KOMMLIOTEPE, ABASIOLLEMCA CEPBEPOM

Ycnyrv pacnpefieneqHoi CeTi, 0CHOBaHHO Ha KOMMYTALIWK W PETPAHCTSILMM RAKETOB (KAApOB)

Corosan ceb. Kaxaan sueiika, unu cora (cell), conepxur 6a3oswiii npuemonepeaaryuk, 06CnyxuBalowmit onpapenexbii paiion. Korpa aboHenT nepemeniaetca
€O CBOMM TeneoHHLIM AnNapaToM OT OAHOM AHEKK K APYTOW, ANEKTPOHHAR KOMMYTALMOHHAN CUCTEMA aBTOMATUNECKM nepeKnoyaeT 3Toro aboHenTa Ha
Gnnxaiiliyio 6asosyi0 CTaHUMIO, KOTOPAR “CRBILKT" €ro nywwe Apyrux. Kpome Toro, cucTema GecniesusaeT NoakmoeHue 6a3oBbix CTAHUMI K OBBINHOM

TenedoHHOR CeTU
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