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He nepecTalo yauBnsTbCH TemMnam pasBUTUS COBPEMEHHBIX MHPOPMALMOHHO-KOMMYHUKALMOHHBIX CPEACTE.
KecTouaiiian KOHKYPEHLMA GHPM-UITOTOBUTENEN BHHYXACET WX BbITYCKATH HOBLIE MOJIERM KAXLIE HONTO-
R0, a 10 M Sale. Bpems Xu3Hu 0 NONHOMO MOPANILHOTO YCTAREBAHHA COBPEMEHHOMN BHMMCTUTENLHON Tex-
HUKN 1 MOBMbHBIX TeneoHOB cocTaBnseT Beero 3-5 ner. Mpou3BOAMTENEHOCT KOMMLIOTEPOB, EMKOCTb MX
3ANOMMHIOLIMX YCTPOMCTB M CKOPOCTL NEPERAYM MHPOPMALMM MO KCHANAM CBA3M BOT YXE MHOTO NeT fie-
MOHCTPMPYIOT 3KCTIOHEHLMansHLIA pocT. [oHesone Bo3HWKOET BONPOC: KaK AONTO ByRET NPOROMKATLCA 3Ta
TeHpeHuma? Begp XOpOLLO W3BECTHO, 4TO B MOBOI PEANBHOM CHCTEME CTPEMMTENBHBIN POCT PAHO MW NO-
3AHO AOCTUrGET TOUKM CBOETO HACHILLEHMS. PUCKHY NPEAnOnoXmTs, YTo yXe Hefianek TOT 4ac, KOFRA BECh
3TOT NOTEHUMAN POCTA OKAKETCA HEBOCTPEOOBAHHLIM MO OHON NPOCTON NPUUMHE ~ BOIMOXHOCTH YENO-
BEKA B BOCTPUSTMM W 0BpaboTke MHGOPMALMM He Be3rpaHMYHbI,

[losaiite 30mymaemcs, TaK mm yx HeOOXORMMBI, HE MPEMBEP-MMHUCTDOM M OBUOAMCTIETYEPAM BO BPE-
MR BHINONHEHNA MMM CBOMX BYHKLIMOHONbHBIX OBA3AHHOCTEN, O OBBIYHLIM NIOAM B ODBIYHON NOBCERHEBHO
XM3HM, Te TMraHTCKME obbems! MHGOPMALKMK, NOCTORHHO OBpYWMBAIOMECS HA HUXZ B coctoskm nu naw

~ MOo3r ux O6pG6OTOT b, Bbl6p(JTb M3 3TOTO C1IbHO 3ALIYMNEHHOTO NOTOKA EUCTBUTENBHO BAXKHDIE cseneHm?
. He NPeBpaLaeMca MM Mbl, B KOHUE KOHLIOB, U3 XO39€B B 693p0nOTHbIX pO6OB BCEX 3TUX BbICOKOTEXHONO-

rmuHbX "urpylek”? Mepevers nopoBHbix, ckopee oBLIEGHIOCOPCKHX, HEM TEXHUUECKMX NPOBNEM MOXHO
MPOAONXATb M NPOAONXATb.

besycnoero, 6eino Ob (Myno NLTATLC MPENSTCTBOBATH HAYHHO-TEXHUUECKOMy Niporpeccy. Ho uroraa, sce
Xe NOCELLTIOT "KPAMOSbHBIE" MBICTH: O MOXET BbiTe B TOM, YTO Ml HECKOMLKO OTCTANM B 0BBEMAX NOTPE6-
NeHMA MHGOPMALMOHHO-KOMMYHHKOLMORHBIX TEXHONOMMIt OT "NepenoBklX’ CTPAH, €CTb U CBOR NONOXMTENb-
Has CTOpOHa? Bepb noka Mot elue He PasysMIMCL ByMaTb, He PACTEPANK, N0 OBPASHOMY BRIPAXEHMO M.
3anopHOBA, CBOID CMEKANKY, HE CTQNM 4aCTbIO BE3NMKOro OBLIECTBA NOTPEBNEHMs, Y HAC Elle COXPaHS-
10TCH BO3MOXHOCTU K COMOCTOSTENbHOMY TBOPHECTBY M PAIBMTHIO.

Mosppainaio Beex Myxunt-papmoniobuteneii ¢ [nem 3auwmmrka OTeuecTBa v Xenaio KaK MOXHO FOMb-
LIE COXPAHATE TPE3BOCTL MEICIM, TBEPAOCTb AyXA M CNOCOBHOCTM YAMBAATECA M TBOPHT!

I'nasubiii pegaxrop Masen Pegopos



Pagioamaropu crapiuoro nokoninHa Hanesre o6pPe Nam sTaOTe CreLionbHi PARIOAMIH-IHANKGTOPY, B AKX CBITMBCS 3E/ICHMA CeK-
TOP, YO 3ByXYBOBCA MPM TOYHOMY HACTPOKBGHHI POBIONPMIMAYG HO POBIOCTOHUIO. TaKuH IHEMKATOP HARIMHO NPaLOBAB, MaB rap-
HUi €CTETUYHIA BUITISG | CIPMIMGBCA TOBI SIK LOCh POHTACTHYHE. 3BMYCHHO, Ti YOCH BOBHO MUHYIM, Qe nomibHui npuHLM ingukauii
MOXHQ NIEKO PENi3YBaTH BXE HA Cy4aCHi enemenTHis 6asi.

lHgukaTrop BUXIiQHOI NOTY)XHOCTI

=
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KOHCTPYKLIANA

Papioamaropis-novartkisuie, aki Mobnste He TiNbku pEMOHTYBATH,
O 1 YAOCKOHQMIOBATH iCHYIONY QNAPATYPY, NOBUHHA 3ALIKABUTU CXe-
MG NPOCTOro IHAMKATOPA BUXIAHOT NOTYXHOCTI NiACMNIOBAYA 3BYKO-
goi wactotw (M34) ans nepeHocHoro pogionpuitmaya um markito-
doHa, nokazara Ha prc. 1. Lleit ingukarop nesHolo Mpoio iMITye
poboTy iHAMKATOPA HA cneujaneHii Pagionamni, WO BUKOPUCTOBY-
BABCS B NAMMOBUX npuimayax. B paHint koHcTpykuii pna iHgvkauii
3QCTOCOBAHO TPM CBITNOMIOAM, NPABAQ, HA BiAMIKY Bifl NAOMNOBOTO
iHAMKQTOPA, MOKCUMGNbHINA HONPY3i HA BXOA BIANOBIRAE MOKCUMAND-
He CBITiHHA BCiX Tpbox citnopiomis. [pu exighin nanpysi 0,7 B
3acsivyetes ceitnogion VD2. Mpy nopansiuomy 3poctarHi BXIgHOT
HAMPYIM HOTO SCKPOBICT 36inbLUyeTbea (puc.2¥, Q MOYMHAIONM Bif
U,,=2,8 B 3acaivyiotecs Takox citnopiogn YD1, VD3. Mpw exigkii

Hanpysi 6nusbko 6,5 B ackpasicTs BCix TpboX cBiTnogionis opHako-
Ba i MakeumaneHa. Mo ¢yTi, anuii ingukatop sense coboto nigeu-
nIoBAY CTpyMy Ha TpaHauctopi VT1, B akomy onopu peauctopis R3
i R4, wo obmexyioTs CTpyM, PO3PAXOBAHO TAKMM YHHOM, WO6 pe-
Qni3yBaTH ONUCOHMIA NPUHLMN IHAMKALT.

$Ikio poaTaLLyBaTH CBITNORIOAM IHAMKATOPA HA NEPERHiH NaHen
paaioanapaTta B TAOKOMY MOPSAKY, AK BOHM NOKA3GHI HA NPUHUK-
nosii cxemi (puc.1), To gis iHAMKATOPA BisyansHO AEWO Harapye
CBITNOBY CMYXKY, KA B 3GNEXHOCTI Bif, PiBHA BUXIBHOI NOTYXHOCT
M3Y 3MiHIOE CBOIO SCKPABICTb | WMPUHY.

IHoukaTOp Criig NigKNIOYMTM Yepes HAMNPOCTILUMIA BUNPAMASY,
WO CKNORQETHCH 3 JIOAA TG KOHEEHCATOPA i YBIMKHEHMI MiX BMXO-
gom M3Y i sxopom iHgukatopa. MotpibHo nuwe Binblw TouHO
nigibpaTu onip pesnciopa R1*. Cxema Bunpsmnsua He npyeOmMTL-
€8 B HOpIl HQ T€, LLO I0HI PARIOAMATOPM BXE YCNILLHO KOHCTPYIO-
BONW HOBiTb 3HOYHO CKNCORHILII NPUCTPOI.

[Mpu MaKCHMansHiFA BUXiHIM NOTYXHOCTI MarHiToGoHa iHauKaTop
cnoxueae cTpym bins 6 mA. Lle nebararo, ane crpym cnoxweah-
HA MOXHG LLie 3MEHLUMTM NPUBAM3HO BABIY, SKLLO 3AMIHMTH BKA3G-
HWI TUN CBITNOAIOAIB IMNOPTHUMM CBITNORIOAOMM 3 NIABULLEHOIO AC-
kpasictio, 36inbwwumBLumM onopw peauctopis R3 i R4 o komnpomictoi
BENWYMHM, KOMM | ACKPABICTL IHAMKATOPA ROCTATHS, | CTPYM CNOXu-
BOHHA MM,

Takuit iHGMKATOP MOXHA BUKOPUCTATH TAKOX | K IHOMKGTOP HA-
CTPOMKM PABIONPUIAMANG, ANS LBOTO NOTPIGHO fMLLe 3MEHWMTH
onip pesncrdpa R1* po 3,9...6,8 kOm i nigkniownTy BXig ikaukaTo-
pa RO Buxofy amnnityaroro aetektopa. [Npu ubomy MOXMBO fo-

B.C. ®epyna, m. XmenbHULBKuM
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BELETbCA fello 36inbmTH piseHs curHany Ha exopi M3Y. 9k npo-
BMNO, B NPOMMCIIOBUX KOHCTPYKLISX € NiCTPOIOBANbHUIM PEe3nCTop,
kil BU3HQUaE qyTnmsicTb 134,

Onmcaruit NPUCTPIl MOHTYIOTh HQ HEBENMUKIM nnarti Bins Buxo-
ny N3Y, a ceitnogiopu BKNEtOIOTL 3CEPERMHM B OTBOPH, NPOCBEPA-
NeHi B NMUBOBIMA NAHEN MATHITOYOHA.

Jla3epHbiit NPOHTPLIBATENb BHHMNOBLIX FPAMAACCTHHOK GMpMbl ELP

A.10. Caynos, r. Kues

3a nocnepume 20 ner CD-pucku kak
HOCHTENM My3bIKONbHBIX 3QMMCEN NPaK-
TUYECKHU BLITECHUNY BUHUIORBRLIE NNACTUH-
k1. OOHOKO MHOTME MENOMGHH [0 CHX
NOP NPENOYUTAIOT CAYWIATH My3bIKy C
BUMHWNOBLIX TPOMMNGCTMHOK, CYMTOR €€
6onee ectecteeHHON, 0BNOAGIOWEN OCO-
6ot “Tennotoit”, KOTOPYIO HE nepenaet
tm CD, un DVD puex. Monpobyem paso-
BpaTbCs B NPUYMHAX 3TOrO NAPAROKCA.

HecmoTps Ha 6OMLLIOH IMHAMUYECKMIA
OAGNA30H 3anuced HA UMGPOBLIX AWC-
kax (16, 22 unu poxe 24 peomuHbIX Pa3-
psna), 3Bykopexucceps, xenas obecre-

PA 9"90N0A

4UTb WX TPOMKOE 3BY4QHME, OBBINHO yC-
TAHOBNMBAIOT YPOBEHb 30NMCH, BNU3KMit
K makcumansHomy. Benepcteue storo 3a-
nac no neperpyake Ha UMPOBOM AMCKE
coctasnser okono 6..10 pb. B 10 Xe
Bpems ans OONbWMHCTBG MY3LIKOMbHBIX
NPOU3BENEHUN XAPOKTEPHb KPATKOBPE-
MEHHBIE MMKM 3BY4QHMS, MPEBHILAIOLIME
yposenb sammen va 12..20 pb. Mmenro
cpesanme Takmx nukos npupaer CD u
DVD mnckam cneumnduueckoe “undpo-
Bo€” 3ByuQHME.

Mpy 3anucH My3bikanbHOW Nporpam-
Mbl HO BUHUNOBYIO rPAMNNACTUHKY TAKUX

®

UCKOXEHUH NMKOB GOHOTPOMMbI HE BO3-
HMKGET, NOCKONbKY AMMNMTYAG 3GMMCHIBO-
€MOro HO NNACTUHKY CUTHONQ onpepens-
eTc IMybuUHOI RepeMELLEHHS 30MUCHIBO-



jouero pesua, a 31a mMybuHa umeet
ouenb Bonbwoi (30..50 kpathwil) 3a-
nac. Takum obpasom, 3syyaHue doHo-
FPAMMBI C BUHWIIOBOM MPOMIINACTMHKMA MO-
nyyaetcs Gonee ecTecTseHHbIM, Yem C
uMdpPOBOro AMCKA, M MENOMAHLI COBEp-
LWIEHHO CMPABELMBO OTAGIOT MM NPeano-
uterme. OBLLUEN3BECTHEIM HEROCTATKOM
NPOMFPHIBATENEH FPAMINACTMHOK SBAS-
€TCH HONMUME MEXOHUHECKOTO KOHTAKTO
MEXAY rPaMNNACTMHKOM W BOCNPOU3BOAS-
LLiel 3ByKOBOW rONOBKOW, BCAEACTBUE y€-
IO NPOMCXORMT NOCTENEHHOE PA3PyLLEHUE
30NMCU B NPOLECCE MHOTOKPATHLIX MPO-
CRYLWHBAHUIA TPAMNNACTUHKN.

Ins Toro yrobu caenats rpaMANGCTUH-
Ky “Beuroi”, B NpourpuBaTene AMOH-
ckont ¢upmel ELP cumtuisanve uHdop-
MOUMKH C Hee NPOM3BORMTCH NA3EPOM.
Mpu 3ToM gns ynyuweHus paspenewus
MEXJY CTEPEOKAHONAaMM WHbOpMaLms
C NeBoW W NPaBOW CTOPOH 3BYKOBOM
60pOo3abl rPAMNAACTUHKM CHUMAETCS fBY-
M oTpenbHbimv nadepamu. [Nnowane
CEeYEHUsi KOXJOTO NA3EPHOro nysa B 4
pO30 MEHBLIE NNOLIGAM KOHUA QIMASHON
Uk OBLIYHOTO INEKTPOMATHUTHOTO 3BY-

KOCHMUMOTENs M COCTOBARET OKONO 3

MKM2, YTO NO3BONAET OUEHb TOYHO OTChe-

XMBATh MENbYGMILNE U3MEHEHUS 3BYKO-
8O popoxku rpamnnactuukk. Kpome

TOfO, NPU NPOWFPLIBAHMM CTAPBLIX, YXe
NOBPEXAEHHDBIX MPAMNNACTUHOK, Nasep-
HOS CUCTEMO CUUTBIBOHMA 3HQUUTENLHO
YMEHBLUIAET LYMbl U Lendku GoHorpam-
MBI

Annapar ¢upmel ELP nmeet sce dyHk-
UMM, TUMMYHBIE A OBBINHBIX NpOMTPbI-
sateneir CD u DVD pmckos: npociywm-
BOHYE KOMNO3MULWIA B CYYGHHOM M 3a-
AOHHOM MOPAAKE; NOBTOPHOE BOCMPOM3-
BEEHME OfHOM MNM HECKONbKMX KOMMO-
3ULMIA UNK BCErO AWCKA; NPOCTYLIMBAHVE
nepesix 10 ¢ KoXaoM 3aNMcH; pexumsl na-
y3bl 1 BBICTPOrO NepemeLeHms Kk Nepsoi
unu nocnegrert 3anuen. Kak B npourpst-
BaTENAX UPOBLIX AMCKOB IPAMNNACTMH-
KY KNOAYT HQ BLIABUXHLIE CONA3KM, KOTO-
pLIE 30TEM MEPEMELLAIOT NNACTUHKY
BHYTPb NMPOMrpLHIBATENS.

Ina nasepHoro npourpeisatens rpam-
NNACTUHOK 3HAYUTENLHYKD ONACHOCTL
NPEOCTABASET MENKAS Nbinb, 30CTPSBLUCS
B 3ByKoBbIX 6OpO3aKax. 31a Mbinb pacce-
MBOET lyuM NO3EPOB U CUNBHO WCKOXO-
er 3syyaHue. [loatomy npourpeiatens
CHOBXEH CMELMONbHBIM MUHU-TIBIIECOCOM,
oumwaiowmm rpamnnactuHky. Mpourpsi-
BaTens PaspaboTaH Ans Npocnylinea-
HUS AOATOUTPAIOLIMX NAACTUHOK CTOH-
gaptroro paamepa auametpom 300 mm,
NO3TOMy HO HEM HEMb3si MPOCAYLUMBATH

’
FPAMANACTUHKY JPYIMX PA3MEPOB, O TaK-
Xe HEKOTAQ O4eHb nonynspHsie rubkue
rpamnnacturkn. OcHosHEM HegocTaT-
KOM NQ3€PHOTC MPOUTPLIBATENS TPAM-
MNACTUHOK ABNAETCA €ro BhICOKAs CTOM-
mocTs - bonee 10 teic. gon. CLUA.

[leno 8 TOM, YTO NPU CUUTEIBAHMYM HQH-
HbIX C UMhPOBbIX AUCKOB YCUIMTENL BOC-
NPOM3BefeHus KOMKEH obecnewnsars
CYNTHIBOHHE TOMLKO UMGPOBOM HHOP-
mauwmn: nor.”0” uam nor.”1”, 3anKUCaHHbIX
Ha pucke. TakoM yeunuTens MarOTOBUTL He
CHOXHO, M OH MONYYQETCH BECHbMO HERO-
porum. B nasepHom xe npourpisatene
BMHMNOBLIX FPAMINIOCTUHOK C AWCKO CuM-
THBAETCS He uMPOBAS, G QHANOTOBAS
uHbOpMaLms, NO3TOMy Ans obecneyeHus
BbICOKOTO KQYECTBA 3BYNOHMSA YCUIUTENb
BOCNPOU3BENEHMS TOKOTO NPOUTPLIBATE-
ns nOMmxeH 0BNafaTL OYEHb BBICOKOM YyB-
CTBUTENBHOCTLIO, LUMPOKUM AUHAMMYEC-
KM AMQNA30HOM M MONbBIM YPOBHEM LLIY-
moB. Tako# [ByxKGHANbHbIA QHONOTOBHIH
younutens npeacrasnser coboit oueHb
[OPOYOE M3[ENUE, 4TO NPUBOMMT K 3HO-
YUTENBHOMY POCTY CTOMMOCTH BCErO an-
napata. Mo 3To# npuunHe OCHOBHYIO
MAcCCy NoKynaTenen 3Toro Na3epHoOro
NPOUTPLIBATENA COCTABASIOT GUPMBI 1
OPraHM3auMmu: apxuesl, Gubnuotexu, po-
AMOCTQHUWM, IMCKOTEKK U T.4.

HeoTbemnembim 3nemeHTOM mo6Oro BHCOKOKIIOCCHORO 3ByKOBOTO KOMIIEKCQ SBASETCA COOBY@ED, KOTOPLIN HE TONMb-
KO YRyHIIOET GOPMHPOBAHME 3BYKOBOH KOPTHMHBI, HO M [TO3BOSIAET MCMOMB30BAT MEHEE MOLLHBIE OKYCTHYECKHME CHCTE-
Mbl M yCHIMTEMM MOWHOCTH 38yk0BOJ yactotsl (YM3Y). Kpome Toro, pasaenerne 38yKOBOro CHrHanQ HO HU3KOYOCTOT-
HYIO M BBICOKOYQCTOTHYIO IONIOCHI CIIOCOBCTBYET MIOHMKEHMIO YPOBHS HEMMHEHHBIX MCKOXEHMUH 1 yIyHILIEHHIO CYObeKTHB-
HOrO BOCTPHATHS My3bikH. ITQ CTOTbS ORPECOBAHQ, NPEXAE BCErO, TEM POAMOMIODHTENIM, KOTOPHIE XENaioT C MMHM-
MOnbHBIMKM 30TPOTOMM CO38ATH ¥ Ce6s JOMO BHICOKOKAQYECTBEHHYI0 ayanocnctemy. [peanaraercs Havats co cbopku
nmerHo cabaydepa u yennmtens ans vero. OnncsiBAembIN HUXe yCnamTenb COBPaH HA BOCTYNHOMN M BELIEBOH EMEHT-
HO¥ 6a3€: TPH MMKPOCXEMbI 3BYKOBOTO TPAKTA MOXHO npnobpectn 30 cymMy, merswyio 20 rpH., @ OCTonbHble geta-
M HOHBYTCA y mioboro pagmomobutens.

’

Yeunurens gna cadbsydepa

10.B. 36bipannk, Monrasckas obn.

Yeunurens {puc.1) cobpan Bcero Ha
TPEX MMKPOCXEMOX M NATH TPAH3UCTOPOX.
YCnoBHO €ro MOXHO pO3aenuTs HO YeThl-
pe y3na: y3en perynupoBk1 rpOMKOCTU HQO
uHterpansHoit mukpocxeme (MMC) DAL,
YCHIMTENb MHAMKOLMM, BLINONHEHHBIA HQ
MMC DA2 v rpanauctope VT5, ¢ numeir-
kow ceetopmonos VD5-VD14; aktuerbit
dunetp Ha Tpanauctopax VT1-VT4 u yew-
NUTENL MOWHOCTU Ha mukpocxeme DA3.

Muterpanshas  mukpocxema DAI
KA2250 npencraenser coboit crepeodo-
HUYECKWI UMdPOCHANOTOBLIN PerynsTop
rpoMKkocTU. B umdpoByio wacTs 31oM muk-
POCXEMbI BXOAST TOKTOBbIN reHeparop, 13-
pO3PAAHDIA PEBEPCHBHBI PETUCTD CABUFQ
W newndpaTop COCTORHUS PETUCTDG ClIBK-

ra. C NOMOLLBIO 3NEKTPOHHBIX KNIOYEH, KO-
TOpbIMM YNpOBrseT pewndpaTop, Yepe3
QTTEHIOATOPbI MPOMYCKAETCSH BXOQHOM CHT-
HON. ATTEHIOATOPE ONPEAENSIOT BEMMYMHY
yeunenust unn ocnabnenns curHana. Ysenu-
YEHWE FPOMKOCTH MPOUCXOAMT NPU HOXG-
w1 kHorkn UP, a ymenbiuenme - npu Ho-
xatun kronk DOWN. UMC KA2250 nve-
€T OTHOCHTENBHO HU3KWiA YPOBEHb COBCT-
BEHHBIX LUIYMOB, O €€ KO3GGUUMEHT rapmo-
HuK Ha yactote 1 klu npu BbixOAHOM CHr-
rane 1 B we npessiwaer 0,005%. K exisony
8 3701 MUKpOCXEMBI NPEYCMOTPEHO NOA:
KIMOUEHWE MHAWKOTOPQ YPOBHS CUTHANG.
B LOHHOW KOHCTPYKUMM MHAMKATOP YPOB-
us senonHen Ha MMC LM3914N [moxwo
npumenmnts Takxe LM3915N u LM3916N).

!

Ha tpansuctope VT5 noctpoen npensapw-
TensHBIN yeunutens. HyBCTBUTENLHOCTL WH-
AMKaTopa perynupyetcs pesuctopom RS. B
3TOM YCHIMTENE MHAMKOTOP YPOBHS UrPa-
et 6onblie SCTETUYECKYIO, YEM UHGOPMO-
LMOHHYIO POJib, MO3TOMY NPOBOAMTL WIK He
NPOBOAWTL PETYNUPOBKY NO TOYHOW YCTa-
noeke 0 nb, pewars pagonobutensm,
KOTOpLIE BO3LMYTCH 3G MOBTOPEHME 3TON
KOHCTpYKuMn. B kauectBe ceeTommMoaHOM
LUKANE MOXHO MCNONB30BATH NIMHEMKY Yrib-
TPASIPKMX CBETOAMOLOB.

C BBXORG MMKDPOCXEMBI PETYNSTOPA
FPOMKOCTH 3BYKOBOM CHIHON YePe3 KOHOEH-
caropsl C11 v C12 noctynoer va akTue-
Hbi UNBTD, BLIMONHEHHLIM HO TPGH3WC-
Topax VT1-VT4. Paspaborumkom cxemsl
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umeeT Gonbumin K, {xotst u Gonbluyio sbi-

XOAHYIO MOLLHOCTS), BQ W CTOMT fopoxe. B
KPQMHEM CRyNae, eCM Heobxoamma 6onb-
LGS BLIXOBHOS MOLLHOCT, MOXHO BKIIOYMT
nea kopnyca TDAT514A no mocroeoit cxe-
me [2]. Mukpocxemy YM3Y cnepyer ycra-
HOBMTb HO POAMATOP NNOLLAABIO HE MEHee
500 cmZ. Moxwo Takke npumeHnTs npuHy-
LUTENLHOE OXNIOXAEHME C MOMOLLBIO BEH-
TMRFTOPA.

Heckonsko cnos o 6noke nutawnua
(pmc.2). Tparchopmatop monkeH umeTs
fBe BTOpMYHbIE OOMOTKM: 108 YCUIMTENS 1
perynstopa rpomkoctv (20 B npu Toke 2,5
A, a Takxe pna GuNLTPA M MHEKKATOPG
ypoens (12 B npu toke 0,4 A). ina nuta-
Hus MMC YM3Y npumenserca nectabunu-
3upoeaHHoe Hanpaxewwe 27,5 B, ans
MUTAHMS MUKPOCXEMbI PETYNSTOPA TPOM-
kocth Ha tpansuctopax V11 u V12 co-
Eparbl ABa CTABUAM3ATOPA HA HaNpsXe-
wne 5 B. Cxema opHononspHoro Gnoka
MUTGHKSE [t GUNBTPA M MHEMKATOPA YPOB-
Hst OBbaCHeRMI He Tpebyer.

B kauectse cobcisenno cabeydepa
MOXHO WCNONb30BATH 3C0BOACKYIO (rOTO-
Byi0) HuskouactotHyio AC unu usrotouTs
ee camomy. Haittn cootsetcTayoLyto nu-
TEPATYPY HE COCTOBARET TPyaa. Pexomen-
AYI0 MCronb3oeate koHcTpykumio AC, onu-

J O
- AC
O
L,
ﬂnaTa\m_/_‘j.

Tpatccpopmatop
[puc. 3

cannyto B [3], kak Haubonee nopxoasLyio
nog paccmoTpesblit yeunurens. Camblii
NYNLWKA BAPUOHT - OBBLEAMHUTL B ORHOM
Kopryce cabsydep M ycunuTens Ansi Hero
{pmc.3), Ho Torna Hapo cnenuTs 30 NPoY-
HOCTHIO NAKMKK M COEAMHEHUM, TAK KAK NPy
pabote ycunurens BynyT npuCyTCTBOBATH
BMOPALMM.

PaccvoTpetHbin yeumrens ans cabeyde-
pa He CReayeT CYUTATH EAUHCTBEHHO BO3-
MOXHOM KOHCTPYKLMEW, XOTS OH AEACTBU-
TENbHO CNoCcoBeH 0BEeCneyMTs XOpOoLUMit
38YK. [ 1pu €ro0 NOBTOPEHMU MOXHO NpPUME-

]

HUTb TPAH3MCTOPE! M MMKPOCXEMbI [pYryX
TUNOB (HONPUMEP, OKTUBHBIA GUALTP MOX-
HO BHINONHWTL HO MMMOPTHLIX CHQMOFOX
TPAH3MCTOPOB, MHAMKATOP YPOBHS - HA
oreuecteennbx MMC, a B kauectse YM34
npumerte TDA7294 v 1.n). Ucxons w3
BLICOKMX TEXHHYECKMX XAPCOKTEPUCTHK YyCU-
NUTENs, XOUETCA BEPHTL, 4TO Cabeydep ¢
YCUAUTENEM, ONUCOHHBIM B IAHHOM CTQ-
Tbe, 3QMMET JOCTOWHOE MECTO B AyaMO-
KOMIINEKCE HOCTOSILLMX LeHUTENEH KauecT-
BEHHOTO 3BYKOBOTO BOCTPOW3BEREHMS.

Jlureparypa
1. Kopotkoe N.A. Yeunurens motyHo-

<1 Ha mukpocxeme TDA7294 v eos-
MOXHOCTH €ro npumererms/ /Pagioama-
Top. - 2003. - Nel. C. 6-9.

2. B 6nokrot cxemotexnmka//Papioa-
marop. - 1994. - Ne10. C. 16-17.

3. Bopuy M.A. Akyctuyeckue cuctemb
¢ nossiennsiv KM/ /Pagioamarop. -
2002. - Ne2. -C. 16-17.

4. Typyra E®. MNpensopurenshbie YHY,
Perynsitopsi rpomkocTv u Tembpa, ycu-
nuténu wHpnkaumr: Cnpas. - M., 2001.
5. Mukpocxemsl coBpemeHHbIx 3apy-
GEXHBIX YCUIUTENEN HM3KOW YQCTOTH:
Cnpas. - M.: Jonska, 2000.
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I‘)) Mei npononxaem cepmio ETareﬁ “Yami copemer-

HbIX LBETHbIX TENIEBM3OPOB”, HQYATYIO B MPOLLSIOM
rogy. B PA 10/2003 61 onmcar 6nok nutamms Te-
11EBU30PA HO MHTErpanbHON mukpocxeme TDA4605.
Huxecnegyrotos crares nocesiueHa ocobeHHoCTam
apyroro 6noKka mramms - Ha mukpocxeme TDAB380.

- UctouHuk
: MUTAHMS
TeneBusopa
Ha UMC tuna

TDA8380

A.10, Caynos, r. Kues
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> +58
+12B
> +id08
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Ot npouyeccopa ynpasne1us
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OcobeHHOCTBIO AAHHOTO MCTONHUKA MUTAHMUS HB-
NAETCS UCMIONb30BAHKE ONTONAPHI B Lenu obpaTHoit
3. Taokoe peleHue OueHb 4aCTO NPUMEHAETCA o} i

R830

T
]
I
180t
BU:
RB26
1

B MCTOUHUKOX MUTAHUS MMNOPTHLIX TENEBU3OPOB, BU-
LEOMArHUTOGOHOB M APYMHMX ObITOBLIX YCTPOMCTB.
Wctournk nutanmus Gopmupyer BTopuuHbIe NOCTO-
SIHHBIE HOMPSXXEHUS, TQNbBOHMYECKH PA3BA3AHHBIE OT
nuraiowein cet 220 B, 50 Ty, Heobxogumele ans
MUTQHMS TENEBU3OPA B PBOYEM UK AEXYPHOM pe-
xumax. [Mpurumn paboTsl uctounmka nutanms (V)
OCHOBGH HA NPeoBPA30BAHUM BLINPAMIEHHOTO Ce-
TEBOTO HANPSKEHUS B BHICOKOYACTOTHOE MMMYNbC-
HOE C NOCIIefIOLIEN TPAHCHOPMALMEN U BEINPSM- .
NEHWUEM TOTO HOMPSKEHMS. BO BTOPUUHBLIX LIETSIX. H
[MPMHLMAMANBHOS SNEKTPHYECKTR CXEMA UCTOUHM-
xa mutanus na MMC tuna TDA8380 nokaaana Ha
pucynke. MMM coctouT ua: anementos dunbtpa nu-
TAHMA; BHINPAMUTENS CETEBOTO HONPAXEHUS; CXEMbI
CTOBUAM3ALMM; CXEMBI YPCBREHNS; CUIIOBOTO TPQH-
3UCTOpPa NPeobpa30BATENs; MMNYNLCHOTO TPAHC-
$opMATOPQ; BHINPSMUTENEH BTOPUUHBIX HANPAXE-
HuW; cTabunuaatopa HanpsxeHui +5 B u +12 B.
luraiowee HONpsXeHWE yepes nomexonopas-
NSIOLMI QUALTD, COCTOALLMI U3 KOHAEHCATOPOB
(801, C802 n apoccens L801, nocrynaet na moc-
TOBYIO CxeMy Bhinpamnenms (auops VD801, VD802,
VD804, VD806), sxinpamnsierca 1 yepes orpaHm1um-
TensHui peanctop R814 aapsxaer kowpencatop
C814. C konpeHcaropa HaNpsxeHue NOAAETCA Ha
nepeuynyio obmotky 1-15 tpancpopmaropa T801,
K KOTOPO# nogknioyeH cunosow Tpaxauctop V801
na BU2508A.
YnpaBnenve Cunossim TpawaucTopom obecne-
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umsaetr MMC tuna TDAB380. Mpu sknioueruu Te-
NEBM30PA B CETb HOMPSIXXEHUE MUTAIOLLEN CETH Ye-
pes peauctop R809 sopsxaer konpercarop C809,
koTopbirt coemmHer ¢ BoiBgaom 5 DABOT. Koraa Hao-
6 MPAXEHHUE HO KOHREHECATOpE HOCTUIHET MOpOra
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srniouenns, MC sanyckaercs. Mmnynsce sanycka ¢ ebiso-
na 1 MMC vepes pesucrop R812, pronst VD807-VD809 1
xonpencarop C818 nocrynator Ha 6asy cunosoro Tpakau-
cropa VT80T w orkpeisaior ero. B 310 pems kompeHcaTop
C813, nomkmiouenkbit k Buieogy 12 MMC, sapsxaercs Bhy-
TPEHHWUM OnopHuM Hanpsxeruem MMC. Mpu stom nocrenew-
HO PACTET KOIPGUUMEHT 3ANONHEHMUS YIPUBNSKIOLIMX UMY
COB, 4TO OBECTIEYHBAET “MATKMI1” 3AMYCK UCTOYHUKA MUTAHMS,
UCKNIOYCIOLLMI BPOCKM TOKG HO CMNOBHIX INEMEHTAX.

OnHoBpeMEHHO TOKOM 3QMYCKA 30PSXQETCS KOHAEHCO-
top C818. lNo okowuakmm ero sapssa 6asa Tpamsucropa
VT801 oxaseiBaeTcs COEANHEHHOI NO NEPEMEHHOMY TOKY C
amuTTepom yepes koupercarop C818, gpoccens 1802, sui-
son 16 MMC u nepexon konnextop-amuTTep BHyTpeHHEro
Tpansuctopa MMC, nopkniouerroro mexay seisogamu 16 u
15. Tpanaucrop VT801 sakpeisaetcs, 1 npouecc nosropsier-
cs. Hecxoneko umnynbcos 3anycka BOCTATONHO ansi TOTO, YTo-
61 kackan Ha Tpananctope VT80T nepewen B pexim asto-
konebanmit. Pabouas yactota npeobpasosarens onpepens-
erca BHyTpeHHum rexeparopom MMC v sanaetcs sHelwHu-
mu anemeHtamu: korpeHcaropom C811, noakmoueHHbIM k Bbi-
soy 10, v pesucropom R813, coenmHeHnsim ¢ BuBogom 6
UMC. Pabouas yactota ucrounmka 25..30 klu,

Bo spems otkpsitoro cocrosmus Tpansuctopa VT80T tok
MPOTEKAET NO UEeNnu: NIOCOBAs OBKNOGAKA KOHAEHCATOPa
(814, obmorka 15-1 tpancdopmaropa T801, konnektop-
amvTTep Tpamsuctopa VT801, napannensHo coenvHenbie pe-
auctopel R818, R822, R824, R826, R830, munycosas obknag-
ka konpercatopa C814. MMpu npotekanuu Toka yepes ob-
motky 1-15 T80T B marHuTHOM None ero cepredHnka Hokan-
NMBOETCS SHEPIVS, BENMUMHO KOTOPOW ONPERENSeTcs Bpeme-
HEM OTKPLITOFO COCTOsHMs Tpamauctopa VT801.

Korna TpaH3uCTOp 30KpHIBOETCS, 30 CYET SHEPTMM, HAKOM-
NIEHHON B MOTHUTHOM TONE CEpAEYHMKA TPaHChOpMaTOpa
1801, Ha obmotkax 2-4, 12-18-6-8 nosensercss umnynscroe
HOMPSXEHME, KOTOPOE YEPES BLINPAMMTENLHBIE froas VD812
VD814, VD816 3apsxaet koHpencatops C827-C831. Op-
HOBPEMEHHO MPOMCXOIUT MEPEMATHUYMBOHME CEPAEYHMKA
TPaHcdOpMATOpa, YTO HEOBXOAMMO Ms TOTO, YTOBLI NPeROT-
BPOTUTL €r0 HOCHILEeHWe Npu AansHedwedt pabote. 1o
obecneuwmBaeTCs noaKNIOYeH1em obmoTki obparHoii casiau 11-
19 uepes peanctop R804 k sesopy 3 DASO1.

Inementsl R819, R823, C819 w puon VD811 ymewswator
~Hbpocs Hanpsxenms Ha konnektope VT801. B ycramosme-
wiemcs pexume nutanme MMC ocywiectenserca Hanpsixerm-
em, nocrynaioumm ¢ obmotku 11-19 tpanchopmaropa T801,
xoTopoe uepe3 ebinpamuTenchuiid auon VD803 u pesuctop
R803 nonaetcs Ha Hakonurenshuiil koHpetcatop C809  ebi-
sog 5 MMC DA8O1.

Cxema ynpasnenms. Ynpaensiouwmii curnan ans MMC
DAB01 nocrynaer ¢ onrpora VU801 w komnaparopa Ha
panaucropax V1802, VI803. Onoproe Hanpskerie ans Kom-
naparopa GOPMMPYETCA HA MOAKMIOHEHHBIX K WCTOMHMUKY
+140 B pesucrope R831 u crabunutpore VD817 w nopa-
etcs Ha 6asy VI802. Hanpsxerue, nponopumonansHoe sbi-
xopHoMy Hanpsxenmio WM +140 B, cuumaercs ¢ nenvrens
Ha pesucropax R836-R838 u nopaerca Ha 6azy VT803 kom-
nApPATopa Al CPOBHEHKS C ONOPHLIM. [lepemerHbiii peamc-
Top R838 ocywiecranser yHkumo “YcTaHoska HanpsxeHus
+140 B”. Curran owmbku ¢ konnextopa Tpanauctopa V1802
noctynaet Ha exoa ontonaps VU801.2. C suxona onrona-
psi VUBO1.1 curvan ownbku nopaetcs Ha soieog 9 DASOT,

Te C NomMOLLBIO BHyTpeHHel cxemsl LM usmenser koad-
uumeHT 3anonHeHus BoixopHsix umnynscos MMC, u tem ca-
MbIM = BPEMS OTKPLITOTO M 3AKPHITOFO COCTORHMS TPAH3MC-
Topa VI801. 310 nossonset NopaepxusaTh BHIXOBHEIE HANPS-
XEHUS! NOCTOSHHBIMM HE3ABUCHMO OT U3MEHEHWI TOKQ HArpy3-
KM BO BTOPHYHBIX LIETAX M HANPSKEHWS MUTAIOLLEN CETH.

[ins Toro utobsl B Cyyae 0TkA3a KaKOro-NMBO M3 InemeH-
TOB Lenu OBPATHOM CBSI3M YepPe3 ONTPOH HE NPOM3OLLNO He-
YNPUBNSEMOTO yBENMieHus Hanpsxenus Ha Buixoge MM, op-
HOBPEMEHHO MCMONL3YEeTCs TAKKE HANpsXeHwe OBpaTHOM
ceA3u co BcnomorarenbHoit obmotkun 11-19 T801. 310 Hanps-
xenve ¢ ebisopa 19 T80T yepes amon VD803, nenwrens R807,
R808 nocrynaer wa seison 7 DABOT (oamH u3 xonos you-
UTENS OLLMOKY) U CPABHMBOETCA C BHYTPEHHMM OMOPHLIM HO-
npsxeHmem. B pesynstare cymmmpoBarms ofomx curHanos o6-
PATHOM CBA3K BLIDAOATHBAETCA CUPHAN OLWMEKK, KOTOPBI Y-
POBNSET ANMTENLHOCTLIO OTKPLITOTO COCTOSHMS MOLLHOMO
TPAH3UCTOPA UCTOYHMKA.

Cxema sawmrsl UIM paboraer cnenyiouwmm obpasom. K
amuTTepy cunosoro Tpawauctopa VI801 nogknioueHs Toko- :
uamepuTensrue pesuctopst R818, R822, R824, R828, R830.

Curuan, CHUMOEMSIZ C 3TUX PE3UCTOPOB M MPONOPLMOHAb- =
HBIi TOKY KONNEKTopa, NPUKNaasiBaeTcs K uiBogy 14 u (ue-

pe3 peauctop R817) k suisogy 13 MMC. Brytpu mukpocxe-

Mbl 3TOT CUTHQN CPOBHUBAETCS C ABYMS YPOBHSMU ONOPHOTO
HONPAXeHKs, obecneynBan 3aLLUTY OT NEPETPY30K NO TOKY. W
Mpu noctuxeninn nepsoro yposus sawmte MMC otknioua-
€T CMNOBOI TPAH3UCTOP, MPH LOCTUXEHUM BTOPOTO YPOBHS
{Bonee BLICOKOrO) MMKPOCXEMA NEPEXOIMT B PEXUM NOBTOP-
HOTO 3aNYCKA MCTOMHUKA. BoinpsmuTeny BTopuuHbIX Hanpsxe-
HUit BEINONHEHS! TAK Xe, kak B [3].

BoamoxHb gBa pexmma pabots MM: pabounit u pexyp-
Hblit. B pexypHOM pexume HO BLIXORE MPUCYTCTBYIOT TOMLKO  *
Hanpsxerust +140, +29 w +5 B (ana cuctemsl ynpasnenms).
Hanpsxetue +5 B vcnonsayetca ana nuranms cepeucHbix yc-
TPOMCTB TENEBM3OPA B AEXYPHOM PeXumMe. LlexypHsii pexmm
PECnM3yeTCs OTKMNIOYEHUEM BLIXORHLIX HONPsxernin +12 1 +5 B
(pns nurarms CKB). Hanpsixenue +12 B otknmiouaetcs ¢ no-
motusto DABO2, a +5 B - ¢ nomowsio Tpamsuctopa VT804,
PACMONOXEHHOTO HA MOHoNNaTe Tenesusopa. Mpu nepeso-
ne B AexypHeiii pexwum Ha Beisop 3 DAB02 nogaetcs Huskuit
YPOBEHb CO CXEMbI YNIPaBAeHUs, u Hanpsxewve +12 B otknio-
yaercs. OpHoepemerHO 3akpeiBaeTcs Tpaxsuctop VT804, tak
Kak Ha ero Base NPUCYTCTBYET HU3Kui noTeHwman. B pesyns-
Tare Hanpsxenve +5 B aaa nuranms CKB takxe otkmioua-
ercs. )

Mepexon UM B paboumii pexum ocywecTenseTca npu no-
[aye c1CTeMOV ynpasneHus Tenesnsopa Ha Beisod 3 DAB(?2
HONPSXEHUS BLICOKOTO ypoBHs. B pesynstate Ha sesope 6
DA802 nosensetca Hanpsxewne +12 B, a Ha smurtepe
Tpauaucropa VT804 - +5 B. Perynuposka uctounmka nuta-
HU NPOM3BOAMTCA TOK, Kak B [3]. Onucanue BO3MOXHBIX He-
UCNPABHOCTEN UCTOYHUKA MUTAHWS TOKXE npuBefeHo B [3].

an,

' KOHCTPYKLMW

Jlvrepatypa - : . B

1. Caynoe AlO. Hoseriwme tenesnsops HORIZONT -
CI6.: Hayka v Texwmka, 2001,

2. Caynos AlO. MeperocHbie renesusopsi. - CI16.: Ha-
yka u Texnuka, 2002, .-

3. Caynos AO. Hcrounnk muronms Tenesusopa: Ha
TDA4605/ /Pagioamarop. » 2008: = Ne10. - €8-11.
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B crame onucar cnocob nepecrposikn otHocHtensHo Aewesosi nonourosi “axkyctvku” Hi-Fi ot upmsr SVEN (monens HP-760B) no
MeToaMKe Pa3PaBOTHMKA NPOPeCCHOHanbHON 38ykoBOI annaparypsl Anexcarapa Knswra (hitp://www.klyachin.ru).*

A. Xyxos, r. Kves

Mocne c6opkm v posonkM younurens Ha
TDA7294 1 NIM2068 [1] astopy npuwnoce
NOABMPATL MO, HEFO OKYCTUYECKME CUCTEMBI
(AC) conporuenermem 6..8 Om. Mo coorHo-
LEHWIO LiEHA/KYECTBO BHE KOHKYPEHLMM
0KQ3aNCH P 6-OMHBIX Mopenen Gupmbi
SVEN: HP-760B, HP-762B, HP-730B. Bce
OHM YKOMMIEKTOBOHb! OBHOTUMHBIMM AMHCMM-
KQMM W, CyIs N0 BCEMY, OTIMNAIOTCA TOMLKO
BHELLHMM BMAOM NEPERHUX NGHeneH u upe-
TOM KOPNYCQ, BBINOAHEHHOTO, KCTATH, AO-
BoneHO poGpotHo (16-mm MO®-nnuth,
22-mm nepeprsn navens). MpusefeHHbe B
MHTepHeTe pesynbTaTel TECTMPOBAHHUS. KONO-
ok SVEN HP-730B 3eyxosoit TecTosoit na-
6oparopwei XBT.com [2] (AYX nokasara Ha
puc. 1} “rosopunn” 0 BecbMa Hennoxmx Tex-
HUYECKMX XAPAKTEPUCTUKOX 3TUX KONOHOK.

Onrako cybrektviBHOe BrieyaTnerue ot ux
3BYNOHMA OKO3QOCH BECHMA NOCPEACTBEH-
Hbim. Tlpu pocTaTouro cbanaHeMpoBaHHOH
Nepenaye HM3KUX, CPEAHUX W BLICOKMX YaC-
10T 3ByNaHWE BLINO He COBCEM eCTeCTBEH-
HbIM 1 3AMETHO “OkpalLeHHbIM’. Tem He me-
tee AC Bbinn kynneHsl C PACHETOM HG UX I0-
BOAKY. B chsTh xa,»aKTepucTuky ¢ u3Bne-
YEHHBIX W3 KOPNYCOB AMHAMUKOB NAPHI KO-
norok SVEN HP-760B (u3snekats aurHamm-
KM HORO C MOMOWbLID OTBEPTOK TWNA
“3863004Ka” HyXHbiX poamepos, ans HY v BY
ohm pasmse). Ha npasoi {ycnosro) konok-

ke HY-guHOMMK umen napameTph
Fs=44,3 [u, Q,=0,38, V,,,~22 n, a wa ne-
soi - F=48,3 Tu, Q,=0,4, V,,,=25 n. Ky-
nonsHble wenkoesle BY-guHamvkn umenu
AOCTGTONHO HM3KYIO PE3OHOHCHYIO YOCTOTY
M OKO30MMCh AEMCTBUTENBHO XOPOLUM.

PA 22004

MNocne obmepa BHYTPEHHMX PA3MEPOB
KOpnyca Gbiny caenaHel pacyeTs! ONTMMOnb-
HOTO OKYCTMNECKOrO OOpMNEHHUs MO NPo-
rpamme BassBox 5.1. Bummo konorku cnpo-
€KTMPOBAHB € MCNONb3OBAHWUEM 3TOW NPO-
IPOMMBI: CITLLKOM YX XOPOLLO COBNGNM pe-
QnbHbie BHYTPEHHWE paamept! kopnyca SVEN
HP-760B w guna ero dasonrsepropa {PH)
C NOPAMETPOMM, PACCHUTAHHBIMM MO NPO-
rpamme. B dunstpax SVEN HP-760B nanu-
UO. SIBHO MMHUMONMCTCKMI MOIXOR: WCTIONb-
30BAHHE HenoﬂﬂprlX 3ﬂeKTpOﬂMTOB, Kary-
wek ¢ GeppUTOBbIMM CEPLEYHUKOMM, HOMO-
TAHHBIX MEAHbIM OBMOTOUHBIM MPOBOAOM M-
HUMOSTEHO BOBMOXHOM TonwHb! (D0,63 mw).

MomHa 0 npobnemaTuHOCTH CO3RAHMS
GMNLTPOB M HOCTPOMKM OKYCTUHECKMX CHCTEM
(umeto onbim), pewwmn nomckats B Uhtepre-
Te undopmaumio o nepenenke Takux AC u,
TOKvM OBPA3OM, HaLLEeN MCXORHBIA PaBouwit
ackms nepegenku stux AC A, Knsumna [3].
HauaxHeMumm fns mers crano 1o, 4to A,
Knsumn nposoaut Hactpoiky AC 8 06bIMHOM
XUNOM KOMHATE, YUMTHIBAS PEANbHYIO OKYC-
THueckylo oBcTaHOBKY. ABTOpP He TOMLKO
NOBE3HO NPEAOCTABMN MHE NOCTIERHMIA YTOU-
HEHHbIN BAPMGHT 3CKM3A METOLMKW NEpecT-
poitku 3tux AC {puc.2), o v nan psg pasw-
ACHEHMA M NPEROCTePEXEeHUi, KoTophie 8
NPUBOXY fiANee NpakTMyecku JOCTIOBHO.

Iins yCTpOHEHHs HEOCTATKOB 3BY4QHMS,
HE MCNPOBNSeMbix GUILTPOM, CBTOP MeTO-
Evku ygmnun Tpyby OU po 185 mm ans sr-
pagnmearus A4X va HY u ycrpakun otpa-
XEHus 3BYKG OT 3QMHEN CTEHKM, CyliecT-
BEHHO YBEMMUMB BHYTPEHHEE 3BYKONOMMO-
LYEHME YCTOHOBKOM FONONHUTENBHOM NOPO-

2

8%k s

GRS it X

_., [lepecTpoiika akycTHyecknx cuctem SVEN HP-760B

NOHOBOM 3amyLukM No3aam pHamuka HY. U,
[MOBHOE, OH CO3[QN HOBLIA BAPUQHT (usib-
Tpa, koTOphIM 0becneunsaet nyuwyio AYX.

Mockonbky A. Knsiuun nepenensisan
GUABLT NOR 3ABOACKYIO TEXHONOTUIO W PA3-
Mepbl ‘popHOI” nnaTbl GUNLTPOB, B HeM
NPUMEHEHb “POpHbIE” KATYLUKM WHEYKTMB-
HOCTW C M3MEHEHHBIM KONMYECTBOM BUTKOB,
INEKTPONUTMUECKME KOHREHCATOPS B GuNb-
Tpe HY u manorabapuTHbie KOHAEHCaTOpH!
8 ¢unetpe BY. B paswscrermu astopa bbr-
o yka3aHo, uto Ha BY moxHO mcnonb3osars
koHpencarops! Tvnos K-78, MBIO, MBIY, K-
73. Ha HY 8 dunetpe Heobxommmo npume-
HSITb TOMBKO SMNEKTPONUTUYECKME KOHAEHCO-
TOPBI, TAK KAK WX NOPA3KTHLIE NOPOMETDbI
Y4QCTBYIOT B HOCTPOMKE: B XOPOLUO OTCTPO-
€HHO KONOHKE Henb3n Be3HOKA3aHHO 3ame-
HATb HMEKTPONMUTH GHANOTUYHBIMM 1O EMKO-
CTH KOHLEHCATOPAMM, TAK KAK W3-30 Cunb-
HbIX MOTEPb B 3MEKTPONMTAX M OTCYTCTBMS
3TUX NOTeps B APYrux koHpeHcaropax AYX
AC “yiaget” or ontmyma.

B momx aksemnnspax AC 8 dunetpax Ha

“HY 5 ycranosun snextponutsl 47 mc®X63

B ¢mpmsl HITANO (samepst nanm wwenHo 47
mk®), na BY - posonbHO rabapmTHble, HO A0~
CTQTONHO “ayaModunbCkMe” KOHBEHCATOpH!
nos MBIO, MBIY na 160..300 B. 3to
NPUBENO K yBENMYEeHHIO GUILTPOB HA elue
ofHy nnaty ¢ koHgercatopamu. [aker nnat
GUNBTPOB C NOMOLLBIO MNACTMOCCOBbIX BTY-
TIOK W QNIOMUHKEBLIX Wknex € pessboit M4
AnmHon 68 MM € BpPOH3OBLIMM TANKAMM YC-
TQHOBAEH HA “KOPBITUE” C BLIXOAHHMM Pa3b-
emamu. K guHamuky HY nposoga nognasHb:
Hanpsmyto, kK BY-ronoske - yepes wrarkein
pasbeMm.

Bce coepurenus aunamukos ¢ Gunetpg
MM M MEXDY 3nemeHTamu GuIbTPa BINOS-
HEHbI QyAMONPOBOLAMM M3 BECKMCNOPORHO
mepu (cevermem 2,5, 1,75, 1,5 mm?) ¢ ye-
TOM HANPABAEHHOCTH NpoBoaa. [ina atoro
HQ GBTOPCKOM cxeme GUIbTPA YKa3aHs! Ha-
NPUBMEHM NPOBOROB ANA COEAMHEHMS Brie-
MeHTOB. MHOIO BbinO NpMHATO, 4TO HONpaB-
NEHMe NPOBOAA COBNORAET € HANPUBNEHN-
€M HaIMMC1 Ha Hem (Bbiny 0BCnenoBaHs! He-
CKONbkO ByxXT TOKMX NPOBOLOB B 30BOA-
CKOM YNGKOBKE, M B KOXAON HOANWUCH HOYM-
HONOCb OT BHELHEFO KOHUO NPOBOAQ,
KOTOPHIM, KOK NPABMIO, U SBARETCS “HaYa-
nom”). Ho 310 He porma, BCe HamO Npose-
psTs no 3syvaHuio. Ecnm ans coepmmenms
XBOTAET AfMHE! BLIBOLOB AETONEH, YOAMHS-
folwme nposoaa He HyxHbl. Kpome Toro,
ROMKHO BT BbnEPXaHA “38€31006pa3-
HOCTL" pa3BOaKY KOk 0bLLero nposoga (-
"), TaK u curtansHoro (*+), obiwas Touka
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coenuHerui 8 0601x Cnyuasix OpHa (pUE.3).

Bce HomuHank! kOHREHCATOPOB M pesuc-
TOpOB NopoBpaHbl ¢ TONHOCTbIO 2%, Mpy-
merers peauctopl na C5-10. Pesucrop
6,6 Om cocrasneH u3 meyx no 3,3 Om. Mo-
ckonbky ¢unbTp cospasancst A. Knauumbim
ana pabotbl AC ¢ namnoBbiM younuTenem, no
€10 COBETYy MHE NpUWNoChL BKMouute 10-
BATTHLIA peauctop conpoTvenenmem 1,8 Om
{£1%) Mexay niocoBBIMM KTEMMOMM s CO-
rnacosarmui AC C TpOH3UCTOPHBIM yCunuTe-
nem. 370, KOHEYHO, YXYAWMNO YYBCTBUTENb-
HOCTb AC, HO HEHOMHOTO: B XUNOI KOMHQ-
T€ HyXHYIO IPOMKOCTb nerko obecneunsaer
40-satTHolit younuTens.

Ocob0 HaRO OCTAHOBMTLCS HA UBMEHEHMN
KaTyweK uHaykTeHocTW. [lo nepemotku Hyx-
HO TLLATENLHO U3MEPUTL MX NOPAMETPEI U B
wneane ROBMTLCA ykasaHHeX A, Knsumtbiv Ha
CXEME 3HAYEHMH, UCNOMb3YS NOBEPEHHbIH
npubop. [ins 31010 Hapo umeTs gocTyn K L-
METPY, XeNnaTensHo C LOCTATOYHOM TOYHO-
crbio usmepermit (£0,5%) u metponoruyec-
ku otkanubposantomy (E7 v 1.n.). Cnepyer
MOMHUTL O TOM, YTO BCE NOPTATUBHLIE NPU-
BOPb UMEIOT 3HAYMTENBHYIO NOTPELLHOCTS. B
KPQiHem Cyude, MOXHO MCTIONb30BATb MyTlb-
meTpul Tuna UNI-A, koTopeie ects B npo-
naxe. OpHAKO B UX NOKA3AHMS HYXHO BHO-
CMTb NONPABKY, CPOBHUBAS C U3MEPEHHBIMMA
3HQUEHVSMM NS OBPA3LOBLX KATYLIEK MH-
BYKTMBHOCTM # MCNOMb3yIo KQTYLUKM MHOYK-
weHocTn psaa 1,14; 0,21; 0,31; 0,51 miw,
3amepeHHsie Ha obpasuosom npubope ellle
8 1997 r) nenocpencteento nepen nog-
TOHKOW MHAYKTMBHOCTEH GunbTpa, 4TOBbI

L1 (kaTywxa ¢ cepoeyHnKoM) - 0TMOTaTS 7 BUTKOB NPoBofa.

L2 (kaTyiwka Ge3 cepaeyHuKa) - AOMOTaTb 15 BUTKOR aaMeTpoM 0,8 MM.

YUYECTb TEMNEpATYpHbI fpeid MynsTUMETPA.

MhpyKTBHOCTH KaTywwek Ha BaLEH NNa-
T€ MOTYT OTAMYGTLCS OT TEX, € KOTOPbIMA Pa-
6oran A. Knsumm. B moem cnyuae uHaykTve-
HOCTM KOTYLEK C CEPAEYHUKOM PA3NMYa-
mmce Ha 20% (CepaeuHuK U3 HUX HE HyXHO
seiHumatsl). Mocne otmotkn 7 ButkoB HO
NepBoit kaTyLike NPUBOP NOKA3AN HyXHoe
[c nonpaskoii) no cxeme sHaverme, a BTo-
POs KATYLWKA [ONO TAKOE Xe 3HayeHme Be3
otvoTku. Tpasaa, cepaeyHmk B Heii okasan-
ca ¢ 6OnblON LWepBUHON, 31O, KOHEHO,
HeXopoLUo, Ho yTo nogenaetus. Obe kaTyw-
k1 B BY-dunsrpe nokazanu nocne gomotku
15 sutkos nposoga MIB-1 B0,8 Mm Hyx-
HYIO MHAYKTUBHOCTb. ByabTe ocTopoXHb npu
[EMOHTAXE-MOHTOXE [AMHOMMKOB: WX NErko
noBpenyTh, 0cobeHHo BuBOALI M kopnyc BY-
FONOBKM.

Kneem MMBA 6bina npukneera pacnopka
13 ByKG MEXy GOKOBLIMM CTEHKOMM Ceve-

HUEM 3 CMZ HEMHOTO Hixe CepemyuHL UHO-
muka HY, a cThiku cTeHok pononkuTensHo
npokneerbt cveckto MBA 1 Gykosbix onunok,
DU nprwnocs yammuHuTs € NOMOLLEIO OTpe3-
KO NACTMACCOBOM COHTEXHMYECKOH TPYOBH
AuHol 44 MM M BHYTDEHHMM AMOMETPOM 65
MM, IpUKnemnB ero kneem “MomeHt” Kk 9-mm
BbleMKke HQ KOHue wraTHoro P (uanmo,
CHENAHHOM CNELMONLHO [ NORFOHKM €ro
AIWHI).

C yvetom 30MeuaHMI, pasbACHEHHI K
yrounenmid A. Knsunra mHe yaanoce npose-
cv nepepenky 6e3 owmbOK 1 OCTATOYHO
BLiCTPO. XOTA 30MEHa KOMNNEKTYIOWMX Bbi-

na He camas “kpyTas” (nposoaa ana coepu-
HEHMIA Nlyulle, KOHEYHO, MCNONL3OBATH M3
BBICOKOYOACTOTHOFO OBMOTOYHOTO MEHOFO
NPOBOAQA - NUTUEHPATA), HO, TEM HE MeHee,
3syyarmre AC nocne nepeHacTpoiku papy-
KQNBHO M3MEHMIOCH B NyuLLYIO CTOpOHY. [o-
SBUMCL HOPMONbHLIE “Cpeptne”, NORTAHY-
NUCb M BLIPOBHSNMCL “BLICOKME”, "HU3H” CTa-
N1 HEHABA3UMBLIMM, HO BOCTATONHO MNOTHbI
My, cobpartbimm. Teneps 310 ReiicTBUTEND-
Ho “3syuaume” AC.

Xarnb, HEfb3s YCTPAHUTL HEROCTATONHYIO
“XMBHEHHOCTL” 3BYYQHMS COMMX AMHOMMKOB
HY u CH (BY-ronoskw poctatouro xopouum).
Ho 310 HepocTatok npaxtMyecku Bcex co-
BPEMEHHBIX IMHOMMKOB 3TOM LIEHOBOW KaTe-
ropu1 U mHorvx Gonee foporux. 3a nosbi-
LEHHOE PASpPELLEHHE W RETANMPOBKY 3BYYa-
HUS NPUXORMTCA NNIATMTL TOPA3K0 Bonble
MMM CTPOUTL KOSIOHKM HQ CTAPBIX BYMAXHEIX
“COBKOBBIX" IMHOMMKOX, KOTOPHIE YXE OYEHb
TPYAHO HOMTH, O ewe TPYAHEE HACTPOMTL
(nonpobyitte HaiTM napy € XOTb U “Kpu-
Boi’, HO opmHakosoi AYXI). Mostomy u
NPUXORUTCH BHOWUPATL M3 TOFO, HTO MOXET
MO3BONUTH NONYYATH YAOBONLCTBME OT NPO-
CIYLIMBOHUS My3bIKONbHBAE NPOM3BEAEHMH,
u B 3ToM embicne metopuka A. Knsunna npo-
CTO HEOLEHUMA A% BCEX paguoniobuTeneii.

[padmk 3aBMCHMOCTH ConpoTUBREHHS 06O-
WX KQHONOB OT YGCTOTHI € YYETOM BKIIOYEH-
HOFO NOCNENOBATENEHO € GUILTPOM CONPO-
venenmns 1,8 Om nokasar Ha puc.d. Kok
cnenyet u3 rpadmka {wkana no ocu X, yee,
HE NIOrapHGMUIECKaSs), IPMWAOCH NOITH Ha
HekoTopbe nokaneHoe cHuxerue (0o 4 Om
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Heckonbko NOPTST KOPTMHY BLILLEYKO3QH-
Hble Hegoctatku auHamukos HY-CY SVEN
HP-760B: “cpepxaHHOCTL” B 3BYYQHWM M
HEBO3MOXHOCTb OKOHYQTENBHO YCTPOHWTH
HekoTopbil “neduunt” HUXHEN CepemmHb
AYX 370 MOXHO NOANPABMTL KONOAHUTENL-
Hoi LC-uenoukoii, wyHTMpyiowei nobosoy-
Heiit peauctop 1,8 Om, ecnm, koHeuHo, ycu-
nuTenb MOXeT paboTaTb ¢ 4-OMHOI Harpy3-
koi). BoamoxHo, peno eiwe B noctatouHo
Huskoit yactore paspena HY-BY (okono 3
Klly), KOTOPQA NPUXOBUTCA HA BECLMO YYBCT-
BUTENBHYIO K MCKOXeHMsM (ans yxa) obnacTs
4OCTOT, O TAKXE B MPUMEHEHWN B GUIbTPaX
SNEKTPOAMTOB M KATYLIEK C CEPAEYHMKOAMM
{obpatHas cropora TexHonormuHoctH). Kak
YKO3bIBON OBTOP METOMKW M pyrMe QBTO-
P, HOMITYYLLEE 3BYYCHME AGET NOYTH LMPO-
KONOMOCHBIA pexum pabotsl auHammka HY-
CH ¢ vacroroit pasgena 5...6 kI, xots 310
peLueHMe u yxyawoeT HanpasnenHocts AC.
OpHako, HO MOV B3rsiA, BPSK v 3TO Npu-
merumo K auHamukam HY-CYH SVEN HP-
760B, na v xanb He MCNONbL30BATL BCE BO3-
moxHoctn BY-ronosok.

BoamoxHbie samers! snemertos. Konpen-
cartopsl B BY-uactn dunbtpa moxHo, kak
YKQ3bIBQN OBTOP METORMKK, MPUMEHUTL TH-
noe K78, K73 (510 ymenbumt obvem dunb-

Ha yactotax 1500...2000 My 6es yuera no-
6asouHoro peauctopa 1,8 Om) conporue-
nenmst AC, urobbi cOONAaHCUPOBATS 38yuaHMe
HQ cpepHmx yacToTax. B uenom ans ycunm-
Tens conpotuenenme AC, yuuThiBas pesuc-
1op 1,8 OM, namenseTca B 3sykoBOM Ano-
nasoHe wactor or 5,8 po 25,8 Om.

Monsenem urom nposenexHoit opa-
6oTku.

Toce..

1. OueHb NPOCTOS, TEXHONOTUYHAS, KOM-
NaKTHas cxema GunbTpos. Hyxmsi Tonbko
npubopel 1 pyku.

2. Ommurisin 3syk. HeoBxommo otmerwrs,
yro nocnie nepepienki AC focTatouHo xopo-
WO 3BY4AT BO BCEX Tpex komHaTtax (17, 15
1 10 M3 ¢ poanuuro OKyCTMYECKOW 06CTa-
HOBKOW, fPMYEM HE TOTbKO NPM NMPABMILHOM
POCNONOXeHWU (BAOAb ANMHHOM CTEHB HO
nopcraskax seicotoi 60 cm), Ho paxe u
NPY POCTIONOXEHMU BBEPXY KOMHOTH HQ Bbi-
cote 1,8 m. [loBats OTMYHbI 3BYK B OBbIY-
HOM, AOxe HEBOMbLIOH KOMHaTE = 3TO M

PA 2'2004

€CTb MOBHOE BOCTOMHCTBO Pa3paboTku
A. KnsiymHa.

3. Ewe opra mntepecran ocoberHocTs
AC, nosBMBWIOACA Nocne NepecTpoiiku:
HET HeOBXOUMOCTH MCMONb3OBATL TEMG-
pobnok ycunurens (KoHeuHo, Npu MCTOY-
HUKE CUrHONG BOCTATOYHO XOPOLLEro Ka-
vecrsa)l Tonansmeit 6ananc AC Takos,
4TO HE BO3HMKOET HEOBXOAMMOCTH B NpH-
MEHEHUM TEMBPOB W TOHKOMNEHCAUMM HQ
perynsTope FPOMKOCTM AOXE HO MQNOit
rPOMKOCTH. BkrioueHue B 3BykOBO# TPOKT
3TUX 3MIEMEHTOB SIBHO YXYALIQET TOHONbHBIM
6anaHc, wto yamenser bonee ecero. B
MOEM YCUIIMTENE NOCTORHHO BKIONEH pe-
xum DIRECT u otknioueHa ToHkomneHca-
UMS, T.€. CUTHON Yepe3 Perynarop rpoMm-
KOCTH MOACETCS HO NPEAyCHANTENb W Aa-
nee - Ha YM3Y.

4. BO3MOXHOCTb 3KCMAYQTALMM KOK C OM-
MOBbIM, TOK M C TPAH3UCTOPHLIM YCHIMTENEM
(ans koToporo pocratouHo po6aeuTh
10-sarTHsiit peauctop 1,8..2,2 Om).

Iy

Tpos). B xauectee nposoma anst KOMOTKM
BY-kamywex nopoitner moboit 9B, M u-
ometpom 0,8 mm. Pesuctopel moxHo Ha-
6paTh M3 HECKOMbKMX PE3MCTOPOB TUMOB
MITT-2, MOH-2, obecneuns HyxHyio moLL-
HOCTb paccesiins. KaTywku uHayKTMBHOCTH
3OMEHSTb COMOAENbHBIMM (KOTYLIKM C BO3YLL-
HbIM 3030POM) OBTOP METORMKM PEKOMEH Y-
€T C 6ONbLIOH OCTOPOXHOCTHIO (HYXHO A0~
6UTHCS HEOGXOMMMOl MHAYKTMBHOCTH Npu
TOYHO TOKOM X€ OKTMBHOM COMPOTMBAEHMMU
KOTYLLIKW]: OKTMBHOE CONPOTUBNEHME KaTYLLIEK
BxouT B Hoctpoiiky AC, M ToHanbHbI 6o~
NIAHC MOXET BbiTb HOPYLIEH.

Al
"YM3Y//Pagioakarop. - 2003. - Ne10,
y}l-' C]4'-7. - :
Hp:/ [vewwiixbt.com,
3 http:/ fwww Klyachinru, -




TUnNnYHbIE HEMCNPABHOCTU MY3bIKANbLHBIX

LLeHTPOB U CNOCO6bI UX YCTPAHEHUS

WU.A. Koporxos, Kuesckas obn.

30HUMORCh PEMOHTOM My3bIKQTbHBIX LiEH-
TpOB pa3nuuHbx dupm (AIWA, IVC, PANA-
SONIC u np.), npuxouTcst CTankmeaTbes ¢
PANOM HEMCMPOBHOCTEN, BCTPEUQIOLMXCS Y
BCex Gupm-u3roToBuTenei (npasgaa, annopao-
T 6onee cepbesHux GUPM, TOKUX, KOK
PANASONIC unu SONY, nomatorcs Ha no-
psnok pexel. Yacro HemcnpasHoCTM Npouc-
XO[ISIT 110 BUHE COMMX X€ XO3f€B M3-30 UX He-
BpexHOro obpaiIeHMa ¢ annaparypoii, Ho
€CTb U HEUCTPOBHOCTH, CBS3AHHHE C ecTe-
CTBEHHbIM CTOPEHUEM COMMX YCTPOWCTB: U3-
HOLLMBOEMOCTBIO PE3MHBI, OKUCTIEHWEM KOH-
TOKTOB M T.N.

Camoit pacnpocTpaHeHHoH HeucnpasHo-
CTbIO GOMBLLMHCTBA My3bIKQMBHBIX LEHTPOB, B
TOM uMCnE W cepbesHbix Gupm, SBRseTca
yXyfLUEHWE KQUeCTBA MnM NOMHLIN OTKG3
yrenus komnokr aucka (CD). B ocHoe-
HOM 3TO MPOUCXOANT W3-3Q 3AIPS3HERMS NO-
3ePHON FONOBKK MM CTOPEHMS U, KOK Chejl-
CTBME, YXYALIEHUA MPO3PAYHOCTM NNACTMAC-
coeoit nuH3sl. HemcnpaerocTs nposensetcs
B TOM, YTO YCTPOWCTBO AONTO MbITQETCS fIpo-
4€CTb IMCK M B KOHLE KOHLIOB OCTOHOBMWEA-
etcs. VIHOrfio emy BCE Xe yAoeTcs npouecTs
DMCK W HONOTb BOCMPOM3BENEHME, OHAKO
BO3MOXHB! YOCTHE COOM BO BPEMS 3BY4QHHS!
My3bIKANLHOMO GparmeHTa.

IMp1 TOKO# HEMCNPOBHOCTM & nepeylo
ouepenb CrefyeT NpOBEPUTL UCNPOBHOCTb
nasepa, nutzsl (1) {pue. 1, Ha kotopom uso-
GPOXEH YNPOLUEHHBIN YEPTEX NA3EPHOM rO-
NOBKM), O TOKXe YCTPOHCTBA KOPPEKLMM
olmbku Ha anektpomarkute (4). ns storo
AOCTATONHO, HE BCTOBNSIS KOMMAKT-IMCK, OT-

Metannnyeckas nnactmHa(2)

Jinn3a(1)

npuambi(3)

KPbITb U 30KPLITL KOpeTKy yeTporctea CD my-
3bikanbHOro yewTpa. Kpbiwky camoro an-
1OpaTa, PO3yMEETCS, HyXHO NPesBapHTENs-
HO CHSiTb, 4TOBbI 6bING BMAHA NO3EPHAS FO-
noeka. Kak Tonbko kapeTka 30epeT Ha ceoe
MeCTO, fomkeH 30paboTaTh ABMraTeNb BPA-
LeHUs IMCKA, O JIMH3O HA fIA3EPHOM FoNo-
BKE [IONKHO ABMrQTLCH BBEPX-BHU3 C MOMO-
Wbio dnekTpomarkuTa. [Npu 3tom, ecnm no-
CMOTPETb HO NIUH3Y NOJ HEKOTOPBIM YFIIOM,
MOXHO 30METUTL TOHKMIA Nlyy Na3epa Kpac-
HOTO LBETa.

Bce BriwenepeuncnerHoe cempetencCTey-
eT 06 UCNPOBHOCTM Na3epHON ronoeku. Yc-
TPOHEHME NIIOXON YUTAEMOCTH AUCKOB NPU
3TOM MOXET 30KSIONATLCH BCErO ML B PO-
TMPOHUM MSFKOW TPAMOYKOM NOBEPXHOCTM
nuH3e. ITO ClepyeT BendTh oueHb aKKypaT-
HO, YTOBbI HE MOBPEUTL SIMH3Y M HE COPBATL
€e C kpennenust Ha dnexTpomarHute. Ecnn
NPOTMPOHHUE HUYETO HE RATIO UIM ynyuLLIEeHNE
HE3HAYMTENLHOE, TO Haubonee BEPOATHO,
YTO 30rPA3HEHO HE TONLKO NIMH3A, HO M
npuama (3) (puc.1), Haxopswiasica nop nuk-
30i. [Ins TOro 4T06bl OUUCTUTL NOBEPXHOCTH
NPU3MbI, HYXHO CHSTb NIO3EPHYIO FONOBKY.
k3 1 anekTpomarmT kpenaTca Ha meTan-
nuveckoi nnactuHe {2). Onm moryt 6wiThb
NPUKPBITB HEGONBLIMM NNACTMACCOBEIM KOM-
NQYKOM HO 30LLIENKCX. ITOT KOANQYOK Heob-
XOMMO CHSTb, 30TEM OTBUHTUTL BUHTH KpEn-
netus [5), koTopbie kpersT meTannuueckyio
fNOCTUHY K OCHOBOHMIO (6).

AKKYPOTHO MPMMOAHSB OTKPYTHBLLYIOCS
4QCTb, MOXHO YBUAETb MOA NMH3O0M HebOMb-
wioe oteepctve. Homotae Ha crvky Hebomb-

OnexTpomaruuT(4)

LIOW KyCOYeK BATH M CNErKO CMOYMB €€
CMUPTOM, NPOTUPCIOT NOBEPXHOCTL NPH3MEL.
3aTem OueHb OKKYPATHO YCTOHOBAMBAIOT
METANNMYECKYIO MNOCTMHY C TIMH3OM, NPUKPY-
unsas ee BuHTamu (5). Mocne atoro 3akph-
BQIOT 3MEKTPOMOrHUT TOMOBKM 3CLLUMTHBIM
NNACTMOCCOBEIM KOMNOUYKOM W YCTOHQBAM-
BQIOT TONOBKY HO mecCTo. B GonblumHcTee
CNyudes OuMiLeHHas Takum obpasom na-
3ePHOS FONOBKA HOYMHAET HOPMONBHO PO-
6orars. Ecnu paxe 310 He nomorno, To,
CKOPEE BCEro, NMPO3PAYHOCTb NIMH3LI YXyALLIM-
nack U TPebyeTcs 3aMeHa NA3epHOMN rono-
BKM.

Crenyiowas HeMCnpasHoCTL, NONOMKQ
MEXaHUKU MarHuTodoHQ, 4acTo BcTpe-
4YOETCA B My3bIKAMBHBIX LEHTPAX C MATHUTO-
¢oHOM, B KOTOpPOM ecTb asTopesepc. Mo-
XeT Nepectarb OTKPHBATLCS KACCETONPU-
EMHIK, NPY HOXOTMM KHOMKK BOCTPOM3BENe-
HUS IBArOTENb HOYMHOET BPQLLATHCS, HO Yye-
pes HEeCKOMbKO CeKyHA OCTOHOBIMBOETCS.
Tpu 31om nepemotka moxet pabotare.

D70 HENCNPOBHOCTb NPOMCXOIT, B OCHOB-
HOM, BCNEACTBME PACTAXEHNS NOCCHKA, Ne-
PERQIOLLEro YCHNMe OT ABUTQTENS K BefyLie-
My Bany marbutodoHa. [leno e Tom, yTo B
BOMBLIMHCTBE My3BKQTBHBIX LIEHTPOB C QBTO-
PeBepPCOM BMECTO YETHIPEXAOPOXEYHOM ro-*
TNIOBKM YCTOHOBNMBQIOT LBYXIOPOXEUHYIO C
YCTPOMCTBOM BPOLLEHMS. TO BPQiLEHHE TO-
FIOBKM MPK NEpPexXoie MarHToGoHa M3 Of-
HOTO PEXMMO B SPYroM TpebyeT onpeneneH-
HOTO YCUNUS B MOMEHT nepeknioueHms. [Mpu
0cnabesaHuM NOCCHKA FONOBKA 3aKAMHUBA-
€T B KAKOM-NMB0 MONOXEHM, M annapaT ne-
pecraer paborar. [MopobHos Hemcnpas-

“ HOCTb NIETKO YCTPOHSETCA 30MEHOI CTAPOrO

naccvka.

Ewe onra Hemcnpaerocts sakniouaetcs e
HEBO3MOXHOCTU PErynupoBaHus
FPOMKOCTH DEryNsTOPOM, PACTIONOXEHHBIM
HQ COMOM QNNapaTe (FPOMKOCTb C NyNbTa
AMCTOHLMOHHOTO YNPOBNIEHUS PErynMpyet-
¢ 6e3 Npobrem). ta HeMCNPABHOCTL NPO-
MCXOIMT B OCHOBHOM C ONMOPATAMM, KOTO-
psie NPOpaBoTaNM HECKOMBKO fIET, M3-3a
TOTO, HTO B My3bIKOSbHBIX LIEHTPOX BMECTO
0BbIYHBIX MOTEHUMOMETPOB PEryIMpOBKM
FPOMKOCTH YCTOHOBHIEH CTIELMANbHEIE Mepe-
kniowatenu. [Tpu ux BpaweHnH nporcxoaut
3OMbIKOHWE KOHTOKTOB B ONpepeneHHo
fOCNEOBOTENLHOCTH, M NPOLECCOP B 30BM-
CUMOCTH OT HOMPOBNEHHS! BPOLLEHWS pery-
NATOPQ MBMEHSIET YPOBEHL TPOMKOCTH. [pu
30rPASHEHMM 3TMX KOHTOKTOB B Pe3ynkTate
OKUCNEHMS YCTPOMCTBO HQUMHAET COOMTL U
HE CNOCOBHO HOPMONBHO PerynMpoBaTL
3BYK.

YcrpaHeHue HeMcnpOBHOCTM PeryasTopa
FPOMKOCTH 30KITIONOETCS B YUCTKE KOHTOKTOB
perynstopa. [ins 3toro perynatop Heobxo-
IMMO BbINOsTL M3 annopata. Tak kak oH

P MO T 1 MO EPHM3ALNA
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HOXOAWTCH HQ NEepefiHen NaHEeNM YCTPOICT-
BO, TO Cnefiyer pa3oBpath My3bKQnbHbI
ueHTp. Ha nepegreit naxenn GonblumHcTea
My3bIKQIbHbIX LEHTPOB 30KpenieHa 6ofb-
Os NeYaTHas NMAATa, B KOTOPYIO M BNOSH
perynsitop rpomkoctn. Beinasis perynsrop,
PasBUPQIOT €ro, PA3OrHYB METANAMHECKMIA
KOPKOC-Kpenienue. 3aTem APOMBIBCIOT Cp-
TOM KOHTOKTHBIE OPOXKM BHYTPH PErYNSTO-
PQ, OYMLLAIOT MX OT OKUCNQ LUKONBHOM CTH-
PaTenbHOM Pe3MHKOM, 30TeM ONSTh NPOMbI-
BaIOT CMpTom. [Nepen CBopkoi CmasbiBalOT
KOHTOKTHbIE JOPOXKM HEBOMbLLMM KOMMYECT-
BOM CmO3KM. BriasHHbi Ha mecTo perynsTop
06bI4HO PaBOTAET HOPMANBHO €llie B Teye-
HUE HECKOMbKMX fET.

OnHoit 13 OYeHb PACMPOCTPAHEHHIX He-
WCNPOBHOCTEN MOXHO HO3BATH BbIXOJ, M3
CTPOS BLIXORHOTO YCUIUTENS My3bKQSlb-
HOTO UeHTpa. B BonblumHete cnyyaes 3to
NPOMCXORUT M3-30 HEOCTOPOXHOTO OBPalLLE-
HUs, B PE3YNLTATE KOTOPOTC MPOMCXOMT
KOpOTKOe 3aMblkaHMe ycunmTens. Tak kak B
BONbIIMHCTBE My3bIKQMbHBIX UEHTPOB BBIXOR-
HbIE YCUNUTENM MOLLHOCTH BINONHEHH HO MH-
TerpanbHbix Mukpocxemax MMC, To pemont
MOXET 30KTIONaTLCA B GOHOMBHON 3aMeHe
mukpocxemsl. OnHako moryT Guith Cryyaw,
KOT[IQ HOMTU 30MEHY CrOPEBLLEI MUKPOCXe-
Me OKO3bIBOETCS ONEHb CAOXHO, OCOBEHHO
TeM MOCTEPOM, KOTOPHE NPOXMBAIOT B He-
GOnbLLMX FTOPOROX, FBE HET MAFQ3MHOB, TOp-
MYIOLUMX MMMIOPTHBIMW PORMOAETONAMM, O 30~
fOCTUCh 30POHEE TEM LIMPOKUM BHOBOPOM
MEMEHTOB, KOTOPbIA MCTIONb3YIOT GHPMbI-H3-
TOTOBUTENM, HET BO3MOXHOCTH.

beeator Takke cyyam, korpa HopnMch
Ha Beiwepnwei M3 ctpos MMC suiropaer
TOK, YTO ONPEfeNHUTb €€ TUN HEBOIMOXHO.
Jla v cxemy onnapara He Bceraa nerko
Haiv. B Takux crysasx otpemonTuposaTs
annapaT MOXHO, UCTONL30BAB BMECTO PO-
HOM MMKPOCXEMBI YCHIMTENb MOLYHOCTM HO
TDA1557 wnn TDA1552. I UMC ornmuo-
I0TC TeM, YTO He TpebyioT ans paboTsl Hu-
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YCUIMTENS MOLHOCTH Oft-

HOM 13 YKO3QHHBIX MMK-

pocxem notpebyer mu-

HUMYM pabBoTh. VX BHIXOBHOS MOLWHOCTL

2x22 Br cootsetcTByeT GOMbLLMHCTBY My3bi-
KQrbHbX LIEHTPOB CPEAHEN CTOMMOCTM.

Ins skmiouenms TDA1557 wnm TDA1552
BmecTo ucnonsayemon IMC B nepeyio oue-
pefb MPOBEPSIOT COOTBETCTBME HAMPSIXe-
HMS MUTQHUS B My3bIKONBHOM LIEHTPE HO-
npsxxenmio nuranms MIMC. Kak npasuno,
oHo nexmt & npepenox 15...17 B, yto enon-
HE NOAXOMMT. ECcnn NpUHUMIMONbHOM Cxembl
MY3bIKQIBHOTO LIEHTPA HET, TO C NOMOLLBIO
oCUMANOrPada HOXOMIAT, HO KOKME OB BXO-
1O CTOPON MUKPOCXeMbl MOAOBCACH BXOZHOM
curHan. Brnioume komnakT-auck unm kacce-
Ty ¥ BHCTGBMB PErynsTop rPOMKOCTM HQ
MOKCUMYM, NOONEPEHO KACOIOTCH LyNOM
ocumMnnorpagda BCex KOHTOAKTHBIX MIOLLAAOK
B MECTE PACTIONOXEHMA CTAPOI MUKPOCXe-
Mbl. Hoiins exopHol curHan, onpepensior
€10 QMINMTYLY M 8 30BMCUMOCTU OT 3TOTO MC-
nonb3yior uan TDA1557 (50...100 mB), unm
TDA1552 {250...500 mB).

Cxema BKTHOYEHHS| MUKPOCXEM NOKA30HA
Ha puc.2. Ha TDA1557 (TDA1552) nonc-
€TCS TONbKO NUTAHME W BXOLHOM CWrHOA
0BOMX KOHANOB, O BLIXOL NOAKMNIOYOETCS He-
NOCPEACTBEHHO K BLIXOIHBIM PO3beMam. Mu-
KPOCXEMy KPENST HO CTOPbIM POAMATOP, K
BLIBOJOM MPHMMIQMBAIOT NPOBOAQA M C MX NO-
motupio coepmnsior UMC ¢ nnaroi. Ecm co
CTOPOH MMKPOCXEMOM MCNOAb3OBANMCh pa3-
NMYHBIE HOBECHBIE ANIEMEHTH, TO UX MOXHO
OCTQBMTb B MIQTE, HUKYAQ HE NOXCOEIMHSS.
Ha exon (esison 11) mukpocxems (puc.2)
HyxHO nonate curHan Stand-By, kotopit
nonxeH 6uin ynpasasTe paboToi CTApOl
mUKpocxembl. Ero MoxHO Haltn cnepyio-
WM 0BPA30M: NOACORAMHAR MO OHEPeln K
KOHTOKTHbIM MNOLOAKOM B MECTE PACTONo-
KEHUSI CTAPON MMKPOCXEMbI BOTIETMETP MIM
ocuunnorpad, BKIIOYCIOT M BHKIIONAIOT My-
3biKQNbHBIA LEHTP KHOMKOW Ha nepefHeit
MOHENM W HOXORAT MECTO, B KOTOPOM MY Bbi-
KTHOYEHHOM LIEHTPE HONpsXeHne BAn3ko K

R1 Cn |
R2 | TDA1557
10k I (TDA1552)
I
I
I
R3 Cn 13
: |
R4 I
10k I

HYTIO, O NPY BKNIOYEHHOM NPUMEPHO POB-
HO HaNpPsxeHuid nuTanms. Ecan stot curHan
HOITM He YOQeTCs, To, B KpaiHem cnyuae,
BbBOA 11 MOXHO NPOCTO NOZKNIOUMTL K
MAKCOBOM LUMHE NUTAHMA MUMKDOCXEMBI.

Mhe npuxopunoch MeHsiTb BLIXOIHbIE YCH-
nuTenn B My3slkanbHbix ueHTpax JVC u
PANASONIC. Pesynsrarsl nopo6Hoi 30-
MEHb| BLIXOIHOM MMKPOCXEMbI OKA3QIIMCh XO-
poummm. Ecnu BEIXOAHOS MOLYHOCTL OKQ3bI-
BOETCS HEMHOTO 3CBLILLEHHOM, TO €8 MOX-
HO YMEHBLUMTb 10 HEOOXOIUMOTO YPOBHS,
pO3pe3qB HO NAATE My3bIKANMBHOTO LEHTPa
HOPOXKM BXOGHOrO CMrHGNO NEepen paspe-
NUTENbHBIMM KOHAEHCATOPOMM M BrCSE pe-
3UCTUBHbIE AEAMTENH, NOKO3HHBIE HO PUEC.S.
Mon6upas conporuenenus peamctopos R1
u R3, nobueaioTca nonyuenms HyXHOM BLIXOR-
HOM MOLLHOCTH, BOCPOM3BOAMMOM KOMOHKQ-
MM My3bIKQNBHOTO LEHTPA 6€3 MCKOXEHMIA,
(MpeBbilLaTh NACNOPTHYIO BLIXOBHYIO MOLL-
HOCTb HEfONyCTMMO, TAK KOK 3TO MOXET
MPMBECTM K BBIXOMY M3 CTPOS KONOHOK M UC-
TOYHWKQ NUTQHWUS My3bIKOIBHOTO LieHTpa. Ec-
nm ucnonb3osars B kavectse R1-R4 pesuc-
TOPbE NAGHAPHOTO TUNQ, TO 3Ty AOPABOTKY
MOXHO CLENnaTb O4eHb OKKYPATHOM, HE MC-
MOPTUB BHELUHMIA BMA, MNIQTHL.

OnmMcaHHOs 3GMEHA BEXOBHOTO yCunuTe-
75l BO3MOXHQ TOKXE B OBTOMOBMIbHBIX MaTr-
HUTONOX, FIE OHA MO3BOASIET CYLIECTBEHHO
NOBBICUTL KOYECTBEHHBIE NOKA3ATENN U Bbi-
XO[HYIO MOLHOCTb OBTOMOrHUTON CPEHero
KQuecTea.

M Hakorew, ewe opHa Nonomka, koTopos
BCTPEUYOETCH JOCTOTONHO YOCTO, - 3TO He=
UCTIPABHOCTbL CETEBOrO TpaHcdopma-
Topa. [pu HAMMUMKM NPUHLMAMANBHON Cxe-
Mbl M U3BECTHBIX HOMPSKEHMSIX BTOPMYHBIX 06~
MOTOK TPaHCHOPMATOPA 3TOT PEMOHT He
NPEACTOBNSET 0COBOI CNOXHOCTH, HO ECN
3TOM MHGOPMALMM HET, TO MOTYT BOSHUKHYTh
npobnembt ¢ 3OMEHOM TPAHCGOPMATOPA
WK €ro NepemoTkon, 0COBEeHHO ecru BTo-
PH4HBIX OBMOTOK HECKONBKO.

HaunHate yctpaHeHue 31oit Hemcnpas-
HOCTM HYXHO C MPOBEPKM CETEBOTO LWHYPQ
u npegoxpanutened. Ecnu oHm uenst m ce-
TEBOE HANPSKEHUE NOCTYNOET HA NEpPBMY-
HYI0 0BMOTKY TPOHCHOPMATOPQ, O HA Bbi-



XOfie €ro HUKOKUX HANPSXEHMIA HET, TO Crie-
ByeT fouckaTh TOKXE NPefoXpaHuUTEnD,
BCTPOEHHBIA B TpancdopmaTop. IToT npe-
[OXPQHUTENb NPUCYTCTBYET B BONBLIMHCTBE
TPAHCHOPMATOPOB W 3GKPENnneH Nosepx
nepeuuHol obmoTku. Ecnn storo npenoxpa-
HUTENS HET UMM OH OKA3LIBAETCA LieR, 0 06-
PHE B NepBUIHOM OBMOTKE, TO TPAHCHOP-
MOTOP NPUAETCH MEHSTb MNM NEPEMOTHIBATD.

Mepemorars nepeuuHyIo 06MOTKY B ceTe-
BOM TPOHCPOPMOTOPE My3bKONBHOTO LieH-
TPa coscem Henpocto. Bo-nepebix, 06mor-
KO 30/MTO JIGKOM, G MPOBOA AOCTATOYHO
TOHKWUiA, NO3TOMY MOCUMTATL BUTKM, NOCTENEH-
HO CMTLIBAS OBMOTKY, NPOKTUYECKM HEBO3-
MOXHO (npoBop, Bce Bpems peercs). Bo-sTo-
PbiX, AOXE 3HOS KOMYECTBO BUTKDE, YOXMTH
WX TOK MNOTHO MPH HOMOTKE, KK 3TO Gbino
CAENaHO Ha 30BOfE, He yadeTcs. B pesynb-
TaT€ HOMOTQHHOS OBMOTKQ HE BXORMT B
KOPKOC TPAHCGOPMOTOPA UiM B 3030p MCr-
Huronposopa. Mosromy npowe nonpobo-
BOTb BHISICHMTB, KOKMMM JOMXHbE BbiTh BTOPUY-
HBIE HONPSKEHNS M HOMOTATb APYTOi TPAHC-
dopmaTop unk NMoRo6PaATL yXe roToBbI.

braro, mecra BHyTpH My3bikanbHOFO UEHTPa
0BbIYHO NPENOCTATOUHO.

Hauatb cnepyer c noucka cxemst ui ka-
KuX-NMBO HOANMUCENH O HONPSXEHUSX HO Me-
yatHoit nnare. Ecim ux Het, To MOXHO no-
NPOBOBATL ONPERenMTL HANPSXEHHE NO Off-
HOW M3 MUKDOCXEM, TIyYLLIE BCEFO NO MUKPO-
CXEME YCUNUTENS MOLLHOCTH (BHISICHMB MO
CNPOBOYHUKY HOMMHONLHOE HAMpSXEH e ee
nutanms). Kok otmesanocs Bbie, 8 60ofb-
LWMHCTBE CNYNOEB 3TO HANPAXEHUE NEXMT B
npenenax 14...17 B. 3nas 310, moxHo npep-
MONOXMTb, KOKOE JOSKHO BHITh HaMpsixeHHe
Ha obmoTke Tparcdopmaropa. Ecm, Hanpu-
MEP, HOMWHOMLHOE HANPAXEHME MUTAHMS
mukpocxemsl 15 B, To Ha obmotke Tpamc-
dopmatopa ponxHo 6umb 12...13 B, B ces-
31 C TeM, 4TO NOCHE AMOAHOIO MOCTA U
KOHIEHCATOPOB GUILTPQ HaMpsXeHKe yBe-
nuunsaetcs & 1,4 pasa (npu monoit Harpys-
Ke}. 3aTem yxe MOXHO CMOTATL BCE BTOPMY-
Hble OBMOTKM TPAHCHOPMATOPA M NOCYMTATH
ux BuTKM. TaK KOK MPOBOR BTOPHUHBIX OBMO-
TOK JOCTGTO4HO TOMCTHIM, TO AAXE NpH 3G~
TUTLIX NOKOM OBMOTKOX 3TO HETPYAHO cre-

L

nartb. 3HOS KOMMYECTBO BUTKOB OBMOTOK M
HONPSXEHME HO OAHOM U3 HMX, YXE MOXHO
ONPELENHTb OCTOSbHBIE HONPSXEHUS, BOC-
nons3osaswwmcy popmynoit U,=e U, /@,
e U, U, n @, O, - HOMPSXEHNS U KOMU-
4eCTBO BMTKOB HO HEM3BECTHOM U M3BECTHOM
0BMOTKOX COOTBETCTBEHHO.

[pyu HamoTke HoBOrO TpaHChOPMATOpPa
IMOMETp NpoBOJA CnefyeT BuGMPATh He
MEHbLLIE TOTO, KOTOPHIM BbliiM HOMOTAHb! 06-
MOTKM cTaporo TpaHchopmatopa. [axe
€CIM HaNpsxeHne 0BMOTOK HOBOTO TPOHC-
$opmaTopa Bypet OTAMUATLCS OT Hanpsxe-
HUM HO CTapom TpaHcdopmatope Ha 1.2
B, 310 He ckaxetea cunbHo Ha pabote my-
3bIKONBHOTO LiEHTPA.

Koneuro, kaxaas HeucnpasHocTs yru-
KQrbHO 1 TPEBYET HHAMBURYQNBHOIO NOAXO-
410, BCIEACTBME YEro cnocobsl ee yCTpaHe-
HU MOTYT OTIIMYQTBCA OT OMMCOHHBIX BBILLE.
OBHAKO X04eTCA HORESTBCA, HTO BCE ONMCAH-
Hble B JOHHOM CTQTHE COBETH M PEKOMEHLA-
LMY TOMOTYT MOCTEPAM, OCOBEHHO HAYMHO-
I0UMM, B YCTDCHEHMM TTONOMOK MySbIKOSTBHBIX
LEHTPOB 1 Apyrosi GLITOBOH TeXHUKY.

B crpariax CHI no cux nop woxogmres 8 axkcrnyaraym Gonbiuoe wicno Tesieusopos 3-5-ro nokonerwmii: “Topusont”, “Burass”, “Yoii-
«a’, “KOHOCTS”. B Hiux npumenrensi THIOBBIE CXeMbl BUIEOKAHONA HA muxpocxeme K174XA33 (TDA3505) v enpeoycunmreneii. B aaHHos
CTaTse ONUCOH COCOD IMEHEHMS CXEMBI BUREOYCHTTHTENEN] A5 MOBBILLIEHIS KAYECTBO M3OBPAXEHHS.

[lepenenka BugeoycunuTenei
B CTapOM TeneBu3ope

C.C. KoctmupiH, r. Mxesck

Paccmotpum Tunosyio cxemy supeo-
ycunuTenei, NPUMEHSIBLUIMXCS B CTAPBIX
Tenesusopax ‘lopusont” (pme.1). Tpan-
auctop V13 8 naHHO# cxeme npepHasHa-
4YEH [N CHUXEHMS BLIXOAHOTO COMPOTHB-
neHus Bupeoycunutenss M obecnedenus
BLICOKOW CKOPOCTH MEPE3ApAIKM NGPA3MT-
HOM eMKOCTHM HOrpy3KkM, CYLLECTBYIOULE B
KMHeCKONe MEX[y INEKTPOAAMM 3NEKTPOH-
HbiX nywek. C TOUKM 3pEHMs TEXHUKM yeu-
NeHUs CUTHANG - 3TO COBEPLUEHHO Npa-
BunbHOe peuleqne. Ho ¢ Touku 3pemms
BOCPHATUS M3OBPOAXEHUS KGPTUHG NPO-
MCXOLSLLErO BLIMAAMT HE COBCEM ORHO-
3HQUHO.

Ecnu ynonums tpansuctop VT3, a eme-
cto auopa VD1 ycraHosuts nepembuky,
TO M3-30 YBENMYEHUSI BLIXOAHOFO CONPO-
TMBNEHMS BOSHUKHYT UCKOXEHMsS GpOH-
TOB BHIXOAHOTO BMpeocurHana. Ho stu
MCKOXEHUS PA3HBIE, UX BEMMUMHA 3QBUCHT
OT TOKQ nepe3apAAki NOPASHTHON EMKO-
ctv. INpu Hanpsxerun Ha pesuctope R3
conpotmenennem 18 kOm [otHoCHTENBLHO
HONPAXEHUS NUTAHMA BUAEOYCHAUTENS)
180 B ok nepesapsinku emxoctu paseH
10 MA, a nipu Hanpsxernn 18 B - scero
1 MA. TToatomy npu nopaue Ha sugeoycu-

NUTENb CUIHONA AOCTATONHO BOMbLIOH 4a-
CTOTH GOPMB “MeaHaP” BHIXORHOM CUrHAN
HONOMWHOET NOCNIeAOBATENLHOCTD TpEY-
ronbHbIX MMMynbCos (pue.2). ns spurens
3TO NPOSABNAETCH KAK CHUXEHUE 3OMETHO-
CTM MQNbIX CUTHANOB NPK YPOBHsX, Bnma-
KMX K YPOBHIO “uepHOro”, T.e. Habniopa-
etcst 3bdexT “WymonoHuxeHus” 8 BuneO-
younutene.

Kpome Toro, nepexon 6asa-smutrep
Tpansuctopa VT3 u guop VD1 Haxopst-
¢ 8 Lerm obweri obparHoii cesan {OC)
supeoycunurens. B momeHtn ¢ponTos
BMICOCUTHONG MPOMCXOIMT PA3PLIB ITON
OC 1 BO3HUKQIOT MCKOXEHUS B BMAE Bbl-
Bpocos HanpsxeHus 30 cueT Ga3oBOit 30-
aepxku curkana OC. B pesynbrate 310-
rO, HONPUMEP, NAOXO YMTCIOTCA TUTPLI B
KOHUE UNLMA HO YepHOM OHE OCHOB-
HOM “KaPTHHKK".

Cxema Bupeoycunutens, nokasanHas
HO PMC.3, YCTPOHAET yKO3GHHIE Bhille
“nepoctatkn’. OHa noseonseT ¢ MuHu-
MOMbHLIMM NEPesenkamMu MCONL3OBCTH
cywecteyiouwpe supeoycunmteny. Obwas
0BpaTHOR CBA3b 3aMeHeHa MeCTHOM. Ma-
MEeHEHWEM ConpoTHBReHus pesucTopa R4
MOXHO NMOROBPATL YCUNEHHE BUREOYCHIM-

\

+220v
@)
-

v “‘@m

Vv 4§

PEMOHT MOZEPHU3ALNA

PA 22004



"EMOHT U OLEP M3AUUA

14

RI12 1.5 \T18 KT940A

VD11
58 K[1522b
-5

£

1l

R102 1,5k KT31266

R126 .
18k 1K

K522

R119 100k 1094B
gmem—

R135

C72

R97 10k

Y

528 PasmaxUg

Tens, 0 M3MEHEHUEM EMKOCTU KOHLEHCa-
topa C1 - Hanbonee ontumanbHyio ans
BOCTPMATUS KOPPEKLMIO MO YETKOCTH
usobpaxenus. [lononnurensho Heobxo-
AMMO CHM3MTL ODlilee Ons BCEX BMAEO-
ycunuteneil o6pasLoBoe HANPsXeHue
po senmunHel 2,5..3,0 B. I10 moxHo
CRENaTb YMEHbLUEHHEM CONPOTUBREHMS
pe3nCTOpa, YCTaHOBNEHHOTo Mexay Ba-

St

xng | Vo197 1
Kfi5226 [’]
R141
470

V125
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158
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P
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Br & Ik AR

30/l M KONNEKTOPOM ONOPHOTO TPAH3M-
cTopa.

Pacemotpum nopsanok nopobHoi fo-
paboTkn Ans BMAEOYCMNUTENs KAHORG
“R" (octanbHbie popabaTbiBAIOTCS QHAMNO-
ruuHo) Ha npumepe Tenesusopa “Topu-
30HT-51CTV-441" [bparment cxembl Te-
nesusopa nokasaH wa puc.4). Buna-
sto guonst VD11, VD16, rtpamsuctop

V120, peaucrops R102, R119, R131.
Bmecro pesucropa R102 ycranosuts
peauctop conpotuenernem 100 Om, a
smecto auona VD16 - nepemsiuky. Pa-
30PBGTH NEYATHBIA NPOBOIHMK, COBANHS-
IOWMN 3MUTTEPDE TPAH3UCTOPOB VT16 1
VT19, u HOBECHBIM MOHTAXOM YCTAHO-
BMTb B MECTE PQA3PHBA NAPANNENLHO
COEMMHEHHbIE PE3UCTOP CONPOTUBNEHH-
em 470 Om v KOHEEHCATOP EMKOCTHIO
1300 n®. Haubonee “uaswiHo” 310 MOX-
HO CAENATb, UCMOAb3YS “YMM’-3NEMEHTbI
tunopaamepa 1206 wam 0805: ux mox-
HO NPUNQSTL NPAMO K TPOHULAM PA30-
PBGHHOTO NEYATHOFO NPOBOAHMKA. [ins
cHuxeHus 0BPA3LOBOTO HANPAXEHHS
(oBuiero ans Bcex BupeoycunuTenei) pe-
auctop R116 aamenuts pesncropom co-
npotueneqnem 200..220 Om.

B npyrux mogmensix Tenesusopos moryT
BbiTb HEKOTOPHIE BAPUALMM CXEMbI BU-
LeoycunuTenen, CBA3aHHbe, KOk NPaBsu-
N0, C BLICOKOYOCTOTHOU KOPPEKLMEN.
Kpome Toro, peanctop R3 [puc.1) moxer
umets HomvHan 24 kOm. Ero B 3tom
Cny4ae HyXHO 3GMEHMTb PE3UCTOPOM
conpotusnenmnem 16...18 kOm, paccuu-
TQHHBIM HO MowHOCTb 2 Br.

lNocne nopaboTkn Tenesnsopa ugeta
CTQHOBATCS] 6onee COYHbIMK U DOBHBIMU,
TOK KOK B MOMEHT NEPEAGUYN LOMMHUDY-
owero useta 3ddekT “LymonoHmxe-
HMR” nopasnaeT CUrHanb HEOCHOBHBIX
usetos. B pesynbrare “kapturka” cro-
HOBMUTC HEMHOTO MAEQNM3UPOBGHHOM.

TMepioanuro xypran “Pagioamatop” nybnikye CTQTTi, NPUCBAYEHT PISHOMAHITHUM CXEMAM 30XHCTY KIHECKONQ - HOHOIbLL
LiHHOTO EIEMEHTA Cy4aCHOTO Tenesisopa. 34asanocs 6 HO Lo TeMy HOMMCOHO BXE BCE, WO MOXHa cobi yasum. Ograk
4YaC Bif 4OCY AONMCYBAY] XYPHQNTY MPOMOHYIOTE PIBHOMOHITH] BOPIQHTH BXE BIBOMHMX DILLEHD, SKI TEX 3aCyrOBYyIOTh HQ yBQ-
ry. CrogiBaemocs, 1o AETANLHO OMMCAHQA HUXYE KOHCTPYKLIA 3AXMCHOrO NMPHCTPOIO 3 APYKOBAHOIO NNIATOI0 CTOHE B Npy-
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rofi HOLWMM YATQYOM.
Xanm >xuBe

C.B. Cxauko, m. Mepeda, Xapkiecbka obn.

TepmiH cnyx6m KiHECKONG CYTTEBO 3QNeXWTb Bifl PeXuMis
nigirpisava Ta karopie. B renesizopax YCUT Hanpyra poaxapet-
Hs NOACETLCS Bifl OKPEMOT OBMOTKM BUXIAHOrO TpaHchOpMATOpa
psiakosoi posroptiv a6o TOKC, & YIMUMLUT ra YJINTL - sig 06-
MOTKM TPOHCHOPMOTOPA XUBNEHHS. | B nepLuOMy, | B APYrOMy Bu-
NAAKOX NpM yBIMKHEHHI Tenesi3opa HO XONOAHWH Nigirpisay no-
AQETLCS NOBHA {HoMiHambHA) Hanpyra. CTpym npu LbOMy nepesu-
LLly€ HOMIHQMbHUIA Y KiNbKa PO3iB, Wwo 3ryBHO BNAMBAE HO TEPMIH
cnyx6u karopis yepe3 36inbLIEHHA WBMAKOCTI BUNQPOBYBOHHS
eMmicitiHoro wapy Ta nigirpisaya (Moxameuit obpue). Ane skwo B
tenesizopax YCLT crpym crabinizosamo, To B iHWwwMX, 30 BiACYT-
HOCTI 30BHiWHLOrO cTabinisatopaq, ue - npobnema. MigsuieHHs
HAMNPYIM BUKIIMKAE BUCHOXEHHS eMiCIHHOTO NOKPUTTS, O 3HWUXEH-
Hsl - “OTpyeHHs" KaTogiB N BINMBOM 30MMLIKOBUX ro3ie. Kpim To-
ro, BUCOKQ HANPYFa MORQETHCS HO QHOP, KIHECKONA A0 MOBHOTO
posirpieanHs katofis. CyMHUM HOCNIAKOM CTOE BiPUB YOETUHOK
NOBEPXHEBOFO OKTUBOBAHOTO LIAPY i NOFIPLUEHHS eMiCiHMX BRa-
CTUBOCTEMN.

KiHeckon!

JInst Toro o6 30no6irm nepepuacHOMy NCYBORHIO KIHECKONT, He-
06XiaHO 0BNaAHATH TENEBI3OP 30XMCHUM NPUCTPOEM, HONPHUKIAA,
TUM, WO ONMCOHO B ACHiH cTaTTi. [pUHUMNOBA enekTpUyHO cxema
NPMCTPOIO NOKG30HO Ha pHE. 1. 3axvckuin npucTpiit 30be3neuye:

NoCTyroBe pO3irpiBaHHS KATOAIS;

cTabiniaquiio HaNPYIM Po3XapeHHs KiHeckona;

3QTPUMKY NOSIBM BUCOKOI HONPYTM HQ QHOJ KiHeCkona,

30XMCT NipirpiBaya kiHeckona.

3a ocHosy BasTo cxemy [1]. Tonoswi sigminrocTi sig [1]:

NiOBULLEHO HORIMHICTL;

BBEAEHO 30XMCT MIAIFPIBAYA Bifl NIABULLEHOT HONPYTH;

MeHLLQ KinbkicTb Mikpocxem (2 3amicTb 4);

nepenbayeHa MOXMMBICTb 3MIHIOBATM 4OC PO3IPIBAHHS kATOAIB;

€0MHE AXEPENO XMBNEHHS,

3MINCHIOETLCS CTaBiMi3aUis HanpyrM, a He CTpyMy (npu nocTiiHo-
My onopi posirpitoro Nigirpieoua ue He Mae 3HQYEHHS).

Monepenxenns! oransHmi nposin npucipolo He MOBMH-
HeH 3'€AHyBATHCS 3 3ara/bHHM MPOBOAIOM TENEBI30PA NPy eNIeKT-
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PH4HOMY Ta MexaHiyHOMy MOHTOXI. Ha cxemi soro nokasaro nu-
Lie Anis 3pyyHOCTI,

[oHCTpift XMBUTLCS BiR 3HUKYBONHOTO Tpaxchopmaropa TV1.
[Nepeminna HANPYra 3 BTOPMHHOI OBMOTKM BUNPSMISETLCA AIORA-
w1 VD2-VD5 i dinbtpyeteea kornercaropamu C6, C9. fins xuenex-
Ha Mmikpocxem DD1, DD2 sukopuctosyetscs napamerpuummii
crabinizatop VD7R14. 3actocysanms crabinitpora ny I818E 3
Manum Temnepatyprnm koedidientom crabinizawii HaNpyru 3ymoe-
neHe BMMOTOIO BUCOKOI CTABINLHOCTI Hanpyr Ha euxopax DD2,
OCKiflbkM 3 HUX OPMYETLCH eTanoHHa Harpyra. Hanpyra +12 B ew-
KOPMCTOBYETLCA Sl XMBNEHHS Perie Ta OTpumanHs +6,3 B.

Micnst nonasi Hanpym iHTerpysanbie kono R2R3C4 3 enemertom
DD1.6 dopmye imnynbe, sikuii BCTOHOBAIOE B HyNbOBM#A CTQH Risurib-
Hk DD2: Ha i10ro BUXOROX BCTAHOBIOIOTLCS pieHi nor."0". B yeit
4aC Hanpyra Ha nigirpieayi He nepeemiuye 0,9 B. Bowa BuaHayaeTsea
onopom R15 Ta saranbHim onopom pesucropie R6-R13, siki mox-
HQ PO3MAAATU B NOYATKOBMI MOMEHT 4OCY K 3'€AHQHI Naparnens-
Ho. Jlor."0” 3 euxopy 14 (smein 3) iHeepryetses B nor.”1” enemen-
tom DD1.1, i reneparop Ha DD1.4, DD1.5 noumHae npawoBsaTy.
HacTota reHepatopa sanexms Big HomiHosie enemenTie R4 Ta C5.
Mpy HOMIHONQX, BKO3GHMX HO Cxemi, yac po3irpiBaHHS KaTOMIB
craxosutb npubnmsko 50 ¢, 3mikioiow R4 abo (ra) C5 moxma
3MIHIOBOTH 4OC POSIrPIBAHHS.

Onpouacro aurtan 3 euxony DD1.1 iHepryemscs enementam
DD1.2i DD1.3 8 nior."0". Tparauctop VT sakpumwii, pene K1 sve-
CTpyMneHe, KOHTOKTH pene PO3iMKHYTI, HaNPYra Ha Tenesisop He
NORQETHCS.

Min Yoc nigpaxyHky iMnynscie nivmnbHk DD2 30MOBHIOETLCS, | HO
voro euxonox 3'sensiotbea nor.”1”. Ockinsku onopu pesuctopis Ré-
R13 ameHwyioTbon 8in MOnopwMX po3psaie 10 CTapLLMX, TO Hanpy-
ra Ha 6as3i VT2 spoctae crpubkamm Ha 42 mB, a Ha nigirpisaui -
Ha 55 mB. Micns Toro, sk DD2 nopaxye o 2'4, wa iioro eueoni 3
I'aeutbes nor.”1”, sxa npoikeepryerses DD1.1. Jlor”0” 3 BUXOy
DDI.1 uepes ion VD1 aynumsie rereparop, i nisunbHmk DD2 npu-
nutse signi. DD1 1a DD2 3anmwaiotses 8 Takomy CTaHI 10 BuMK-
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Hewns Tenesisopa. DD1.2 i DD1.3 iksepryiom nor.”0” 8 nor."1* i X
sinkpusatoms VT1, pene K1 cnpauposye i uepes ceol koHtakTh no-
LQOE Hanpyry Ha Tenesiop.

Ha parsuctopax VT2, VT3 3i6paro mvdeperiitmi kacka, sk
nopisHsioe Hanpyry 3 peauctopis R6-R13, R15 1a 3 euxony npuct-
poto 4epes R19-R21. 3a ponomoroio VT4, VT5 pudkackan nigrpu-
MY€E BMXifHY HONPYry HO 3GACHOMY PIBHI HE3CNEXHO Bif KONMBAHD
Hanpyry, Temneparypu i T.n.

Ha enemertax VD8, VS1, R22, R23, FU1 3i6pako eyzon soxu-
CTy B nipeuwieHol Hanpyru. fKWo BUXIAHA HOMPYTa MiBUMLMTLCS,
70 cTabinitpor VD8 npob'ersen i vepes R22 noteve crpym, st
Binkpre Tpuctop VS1. Ockinbku cTpym yepes VST Hiumm He 06-
MEXeHWH, Lie npu3sefie 1O neperopaHns 3anobixkuka FUT, sxec-
TPYMIIERHS! pefie TQ BUMKHEHHS Tenesizopa. 3aXMCT HACTPOEHUI Ha
Hanpyry 6,9 Ta 7,5 B signosigHo pns crabinitporis KC162 i KC168
(Hanpyra crobinisauii nnloc Hanpyra Ha BiIKPUTOMy nepexopi Ka-
TOR-Kepyioumit enexTpon).

Mpusauenns itwmx geraneit: C1-C3, C7, C8 - saxuct sip 30-
sag; C11 - sanobirae moxnmeocri 36yaxerts; R3 obmexye crpym
pospapy C4 yepes sHytpituni 3oxucki piopy DD1 npu sumkHesHi
Tenesizopo; mion VD6 3axuwoe Tpanancrop VT1 sig EPC co-
MoiHpyKuil pene.

Aerani. Yci peauctopu (kpim R21) uny MITT, C1-4 noryxictio
0,125 Br 3 sinxunenHsm Bin Hominany He Ginbiwe 5% (skwio € npe-
umsitini R6-R13, nyxe nobpe). Peaucrop R21 muny Cr3-386. Kok-
nencarop C1 muny K73-17 wa Hanpyry He meniwy 3a 400 B. Kow-
pencatopu C6, C9, C10 - K50-35 abo imnoprHi, iHwi - K10-17,
K73. Miogu: VD1 tuny K521 (522); VD2-VD5 - K[1202; VD6 -
K0208 (209, 221, 243). Cra6inipon VD7 npeumsiinuit [1818E {an
abo KCI91P (@, I, Y, H, T, M, C), VD8 - KC162 (168). Tupwuc-
Top VS1 wuny KY202. Tparaucropu: VTT tuny KT815 (817) 3 6ynb-
skoio nirepoio, VT2, VT3 - KT315E (ix 6axaro Bigibpary 3a ogra-
KOBMM 3HOueHHaM hoy); VT4 - KTBT8AM (BM, BM, M), VT5 - KT502.

Pene K1 nosutro Byt 3 pobouoio Hanpyroio 10...12 B i kowtak-
TOMY, WO AO3BONSIOTH KOMYTYBOTH BIANOBIAHE HOBOHTQXEHHS (Te-
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nesizop). Tporcdopmarop TV1 - 3 HaNpyrolo Ha BTOPMHHIi 0BMOTL
12 B i ctpymom He merwe 1 A. Migiine TBK-110JIM abo TH (nsi
BTOPMHHI OOMOTKM 3'€fHyIOTb NOCHLOBHO Ta y3rompkeHo). VD2-
VD5 1a VS1 scraHosniciots Ha nnary 6es papiatopis, VT4 keobxinHo
3akpinuTM Ha papiaTopi nRowweio He merie 200 w2, Astop 30-
crocysas pagiarop 3 moayns MC-3 tenesisopa 3YCLIT.

Yci netani, 30 suHstkom TV1, C1, C7, C8, BctaHosnioiom Ha nna-
Ty 130%85 MM 3 0pHOCTOPOHHBOTO (ONLrOBAHOrO TeKCTORITY (CKNO-
Texcronity) ToswmtHoro 1 mm. Konpercarop C1 npunaioiots po su-
BOMIB nepeuHHOI 0bmOTKM TpaHcdopmaropa, C7, C8 - 3sepxy
DD1, DD2 6e3nocepentbo 1o Busogis xueneHHs. ManioHok apy-
KOBOHMX MPOBIAHWKIE NOKA3aHO Ha pMc.2. Oteopu fiomeTpom 3
MM, PO3TOLLOBOHI B KYTKOX MNIOTH, BUKOPUCTOBYIOTLCS A1 KpInneH-
Hs NNaTM, a piometpom 4,5 Mm - anst kpirneHns papiatopa 3 VT4
Ha pue.3 nokasaHo posmitlents petanei. ToscTowo nikigio nosHa-
yeHa nepemnika. Ha nnari nepenbayeHe nopatkose micue Ans pe-
ne K1 7a 3'egryeaua X1, 1o skoro nigkniouaioTs nepemHHy o6moT-
ky TV1. Koncrpykuero X1 npuctporo sukonaHo, sk X17 nnat
Ginbtpa sxueneqHs (A12) [2], o X2 - sk X1 (Ad). 3ceasm ubomy cnpo-
LUyeTbCst nipksioueHks fo Tenesizopa. Mnara Ta 1paHcdopmarop
PO3MILLYIOTb HO HWXHIW CTiHLi Tenesisopa.

Hanaropxexus

1. MNepesipuTy NpOBMABHICTE MOHTAXY.

2. Beratosutv R21 Ha mokeumym. Mig'eprary 1o emxony npumct-
poto [rouku “1” i *2') HosaHtaxerHs onopom 9...10 Om, Hanpuknan
peaucrop 2B-10 6o wock nopi6He {Hanpuknap, sippisok Hixpo-
mosoro gpoty). [Mig'eaHamm po euxopy sonstmetp. Mogam Hanpyry
220 B. [NMicns novarkosoro crpubka He Ginbwe 0,9 B Hanpyra 3 ua-
com nosuHHa 3poctn po 4,7..5,1 B, npnbnusto sepes 50 ¢ mae crpa-
LIOBOTH pene, i Mo TOMY BUXIAHO HOMPYra 3aAMIWIETLCA 663 amiH.
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3. MNoctynoso amenLwyioum onip peancropa R21, BusHaumtn Ha-
NPYry CrPOLIOBOHHA BY3Na 30XMCTY 30 MOMEHTOM BILKIONEHHS!
pene. Lis Hanpyra moxe 3Hoxomumues 8 mexax 6,3..7,5 B (ans
KC162) 1a 6,9..8,0 B [ana KC168). Akwo Bac He snawrosye ueit
NapameTp, ROCTaTHEO MigiGpatk crabinitpon VD7

4. BUMKHYTM XMBReHHs, 30MiHMTU 3anoBixHuk, BcTanosuTy R21
HO MOKCMMQABHMI QNip, yBIMKHYTH § Yepes 50 ¢ sucTaBuTM BUXinHY
wanpyry 6,3 B.

Mipkniouenns. 3'egnysay X17 {A12) [2, puc. Ha c.40] nigknio-
uutn 1o X1 npuctpoio, a X2 (TV) - go X17 nnamv ¢inbTpa xueneH-
Hs. [Mpocrite kaxyum, NPUCTPIi BMUKOETLCA MiX KHONKOIO “Mepe-
xa” Ta nnatoio ¢inbtpa xuenexrs. B monyni MC-3 [3, puc. Ha ¢.38]
gunostv peanctopu R11, R12, i touku “1%1“2” npuctpoio nig'enro-
™ no konTakTie 3, 4 X4 (A8).

OnmcaHui npUCTpii NPOLIOE BXe NOHOA Pik B TENEBI3OPI 3 KiHe-
ckonom 61JIK5L, y skomy “nincis” yepeonuis npoxektop. 3a uei
Nepion NoripiLeHHs 306paxXeHHs Bi3yanbHO He Bi3Hauanocs. €om-
HMit Heponik - noTpibHo yekatn 50 <. Xoua, 3opopm 36epexeHHs
KIHECKONQ L0 HE3PYYHICTb MOXHO NEPeXuTH.

Jlireporype )

1. Boposmkos E. Crabunusarop toka Hakana LBETHOrO kiHe-

cxona 6 1JIK5L venesusopa “Temn-280", Cepus “B nomowss pa-

uonioburenio”. Beint. 104, - C, 25-34, '

2. Enesiukeamny C,, Meckun, A, Ounnep’ll; PemoHT usethsix Te-
) . Vicrounux rarani//Papvto. - 1989. ~Ne7. - C.39-

42.

3. Enempiveswt C,, Meckun. A, Ounnep [l Pemont upethisix Te-
fiesusopos. Mopyils ETpouHol pa3BEPTKM - MNATA. KNHECKo-
na//Pagwo. < 1989. - Ned. - C.37-40.
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Papwobpacnersi

Kak coobumna nporpamma “Pasvo Ceobona” (Mpara) 27 okts6ps 2003 r., & npobneme nepco-
HOMBHOTO MECTOONPEREneH™s, koTopast Gena nospobHO onucaHa B Hawem xyprane [1], BosHMKM
HOBbIE MHTEPECHbIE acnekThl. Peub 1net o Tom, 4o B BenmkoBpuranui 8 kauecTse CoUMANLHOTO KC-
MEPUMEHTA HOYANM NPUMEHATL TOK HO3LIBOEMbIE PAAMOBPACNETH AN CEXEHMA 30 NEpeMelLIEHMeM
30KIMOHEHHBIX, OTMYCKOEMbIX MO PELUEHHIO CYO M OAMMHUCTPALMM MECT 3OKMIOYEHMS 30 NPUMEPHOE
nosefeH1e IOMOM K CEMbAM HO BuXOHbIE. Llernk otenexviBabms coctouT 8 ToM, w06 yBemmTscs, 4o
OTNYCKAEMbIE BO BPEMSt KPOTKOCPOUHOTO OTMYCKO HE YKIIOHSMCh OT CEMbM HQ BCTPEYM C POIHBIMM fin-
LoMmM BHe JOMOLLIHKX yenosmii. Mx mecToonpepenenme obecneumsaeTcs: crieumaneHoit cyxBoi ¢ no-
MOLLBIO QNINGPATYPH TMMA POAMONENEHATOPA, MPUMEHAEMON ANA LUTATHOO. POIMOMOHUTOPHHIG M3-
NYSOIOWWX NEPEAATUMKOB CIEUMONbHLIMA ClyXBamu.

PapnoBpacrer - 370 ROCTATONHO MONOMOLHBI NEPERATIMK C NEPCOHANBHBIM KOROM, KOTOPI NpH-
KPENnAeTcs K pyke HOBMIONOEMOTO MHAMBIAYYMO CRIEUMONbHLIM 3AMKOM M CHOBXEH COBCTBEHHBIM HC-
TOUHWKOM MUTOHMS MONO# eMKOCTH. [ToROBHsIE POBMOMARKM UCRONB3YIOTCA, HaNPUMEP, Bronoramm 4
CIIEXEHMS 30 MATPAUMEN OTAENBHBIX SK3EMNNPOB W FPYNN XMBOTHBLIX, B3ATHIX NOK HaBnioneHue. Yto-
6l NPEROTBPATUTL HECOHKLMOHMPOBAHHOE U3LSTUE PORMOMOSKG HOBMIONOEMbM, NPERyCMOTPEHSI
NPOCTEliLME MEPH MORAYM CMIHONO TPEBOMM NPU NOMLITKE CHATHL panuoGpacrer.

Ycriexu 37010 3KCNEPUMEHT NPUBENM K HEOKMAGHHHIM HOBLM Npednoxenmsm. Mo npocsbe pomm-
vened B HeKoTopbix Lukonax 3emnu JcceH B OPT nopobHie TexHuueckwe [ABHO Henenarormueckue) me-
Pbl NPUMEHSIOTCA K 3MOCTHBIM MPOMYNbLIMKOM YPOKOB. Popureny, aHos mypHbie MpuBbINkM CBOMX Yap,
PE30HHO MONOITIOT, YTO BHE LUKONBI WX €T MOTYT 30HUMATLCA APYIMMM, B TOM YMCTIE U HE BMIONHE
30KOHHHIMM fienamu. [Neperie PesynbTaThl 3TOMO WKOMHOPO HKCTIEPUMEHTO AGNN HEOXMICHHSIH COLM-
QnbHbiit 3GexT, 0 UMEHHO, COKPALLIEHME HMCNa MenkMX NPBOHAPYLLEHM WkonsHukamy ¢ 10 o 2%.

Kak ponbise Gyaer paseuearbes 310 MoBONLITHOE NPUMEHEHME NEPCOHANLHOTD MECTOONPERENeHMs
B Cly40€, €CIM OHO NONYYMT NONYNSPHOCTL, B TOM YKCTIE IS AYMMX NDUMEHEHMM, TPYIHO CIPOTHO-
3npoBath. Moxueem - yeumm. Bo BCIKOM CryuOe, TEXHUHECKM M TEXHONOMMYECKM HET HUKOKMX MPO-
Bnem. .

Jlureparypa

}0 CK((:)pMK;g. TMepconanbroe mectoonpepenenve ¢ nomowplo GPS// Pagioamarop. -2002. -
Ne10. - C.54-55. /

Ilozdpasnaem
1oourapal

B sHsope 2004 r.
ucrionHunocs 70 net -
NOCTOSHHOMY QBTOPY T
xyprana ‘Papioama- /
Top', ByGHosy AHaro-
nmo  Degopoeuvy.
Anaronuii Qegopo
By okoHumn KasaH + R

CKOE 3EHUTHO-NPOXEKTOPHOE YUMIMLLE, B
Teuenne 27 ner cnyxun 8 sowckax [BO.
C 1985 r. paboraer ¢ petbmm pykosopu-
TENeM KPyXKOB POIMOSNEKTPOHUKM W Bbi-
YMCTUTENBHOM TEXHUKK. HarpakaeH sHakom

“BigmiHHuk ocsitt Ykpainm®.

XKernaem emy Kpenkoro 3nopoebs, cua-
CTbs, BnOrononyums u TBOPHECKOTO BROX-

HOBEHMUS.

B PA11/03 ta ¢.56-57 Brina onybnukosaka crates MB. Nowwrma “He-

OXULaHHAR passsska: Viacess-2 He s3nomanu,  oboLuni’, B KOTOpo# pac-
CKO3LIBANOCH O nepureTusx GopsBhl poccuiickoit Tenekomnarm “HTB-Mnioc”
C MMPATAMM, OCYLUECTBNSIOLIMMM HECOHKLMOHMPOBOHHLI MPUEM CrYTHU-
KOBbIX fIDOFPOMM. TEMO 3TO AEHCTBHTENBHO MHTEPECHTR M HENPOCTas, O
YEM B YOCTHOCTM CBMLETENLCTBYET NUCLMO Hatero wiraTens Oako CA.
13 Poserckoit 06n., OTKPLIBAIOLIEE BECHMA MHTEPECHBIE HIOOHCH STOM NPO-
6nembl (NPMBODMM HEKOTOPbLIE BHINEPXKM M3 NUCHMA).

“bimswworo nipata, Hix komnaria "HTB-Moc’, Ha yxpaiHcekux Teperox
B cepi cynyTHIKoBOIO TenebaHents Hemae. Komnaria nowmpioe csivi npo-

mu cBoro renepansoro avpextopa Onexcanapa Opmxonikigse finreps’io
8 xypHani “Tenecnymmk” 3a rpyaers 2003 p.), wo s Yxpaiki souy Hivo-
ro odiLisHO He NPoBCIOTy | He odopmIsIOTE yrog 3 ocobomu 3 He-
pocikicskoio apecoio. To x10 x Togi crarye 8 Ykpaini aborertry nnarHio
i nposae “oiyiini” kaprku “‘HIB-Toc’e 3 oiviiirmmmm nipatamm Tpeba
6opomcs ixHimu X metogamm. Hanpuknon, mMoxHa B XKYPHOI BIBKDHTH
cropirky “Mipatv nporu nipara “HIB-Mmoc”, Ha sxivi ans nowarky vogpy?
KyBaTu cxemu BROKIPATOPIE 3 BIBNOBIGHMMY [POLIMBKAMH,”

KoHeuHo, Ha CTonb popMKanbHLIE LarM PEeAaKLMS He MOMAET, HO B Of-
HOM 13 BIIKOHLLIMX HOMEPOB Mbi €lLe OBR3ATENLHO BEPHEMCH K 3TOM Npo-

AyKT HENerasbHo, He CrNAYYIoYM 30 Le HIfsKMX KOLUTIB, | 30ABAsIOuM BYCTa-  Bneme.

B npentinywiem Homepe xyprana Ha ¢.2 Beinn onyBnukoeaks “TpeBosarms K asTopam
N0 COREPXAHMI0 ¥ OPOPMIEHMIO MOTEPUONO, MPEATOraeMsX AN ONyBIUKOBAHMA B
XypHanox uagatenscrea ‘Pagioamarop”. Obpaluaem BHUMAHME GBTOPOB HO HEKOTOPHIE
BOXHBIE MOMEHTE TpeBOBOHUK, BHMONHEHME KOTOPHIX KDOWHE XENATENEHO A yCKope-
Hus npouecca obpaborku Bawmx matepranos & perakum 1 ux onyBnMKoBakMs.

1. Hanonee onmmankHsim BOPMOHTOM SBNAETCH NPEACTABNEHIE MOTEPUANOB CTATHM
B JMEKTPOHHOM BULE: TEKCTA B TEKCTOBOM, O PUCYHKOB - B rpadmueckom pepaktope. Mpu
3TOM rpaduueckme Gavins ROMXHL MMeTb pactunpenis cdr, 1if, pex umm bmp. Ecnn pucyk-
Ki BHINOTNHEHBI C NOMOLLBIO NPOFPOMM OBTOMATU3VPOBAHHOTO NPOEKTMPOBAHMS, TO MONY-
HeHHbie $oinbl 06A3aTENBHO HYXHO NPEOBP30BATH B OIUH M3 YKAIOHHBIX (GOPMATOE.

2. InexTPOHHYIO BEPCHIO MATEPHANOB CTATbM MOXHO MPHCHINATH 10 GAPECY SMEKTPOH-
Ho# nowTH redacior@sen.com.ua ¢ ykosakHWem Tems “CTaTbs’ unm Xe Yepes nouTy HO BNC-
kete um CD-gucke no appecy penakumm. Mocne onyBnmkoBOHMS Uk OTKNIOHEHMA CTa-
o amexeta (CD-puek) orcsinaetca o6parko.

3. Penakuys npuHIMOET OTNENOTOHHbIE HO MPUHTEPE M MMLLIYLLEH MOLLMHKE TEKCTH CTa-
TEM U PUCYHKM K HUM, BINONHEHHLIE OKKYPATHO M € yueTom Tpebosammin ECK[] YEPHOM TYLUbIO
UM HEPHUNOMM HO OTRENbHbIX NMCTax Benoit Gymam. OFHAKO 370 30METHO YATMHSET CPO-
KU nyGnuKaLY TOKMX MOTEPHQIIOB 1 YMEHBLIOET CyMMy FOHOPAPA 30 HMX.

4. Crambm B pyKOMUCHOM BULE HE MPMHUMAIOTCS.

B penaxuio no anexTponroii noute npwuno nucemo, B kotopom Hekto Bosa L,
1034PABNAS HOC C HOBOTOBHMMM ¥ POXAECTBEHCKHMM MPO3AHHKGMM, NPOCHA MIOCOBETO
BATh “... 1€ MOXHO HOWTH HHPOPMAUAIO (CXEMBI| O TOM, KK MOXHO BBIITH HO MEXTO-
pos, T.e. 8-xog-Homep, becrmarHo”,

Coobuiaem xanseuwky Bose, a Takke Bcem, KTO MweT cxeMsl “nopaBoTok” ceTuu-
KOB MEKTPOIHEPIUN MIW INEKTPUYECKUX YAOHEK, 4TO NOROBHBIMA BELLOMY PELOKUMA HE
30HUMOETCA U COOTBETCTBYIOWEN MHGOPMOLMEN HE pacnonarger.

Pa3bacHenue —

B pesoxuymo wacro nprxoasT mncema, GBTOpH KO-
TOPLIX COOBLYTIOT O TOM, 4TO OHH HE MOMYYMM KO-
KOH-TO 13 HOMEPOB XYDHONQ, M NMPOCAT HAC FOMOYb.

YBOXOEMBIE YMTATENM, POSLACHAEM, YTO BOO OT-
BETCTBEHHOCTb 30 AOCTABKY XyPHONQ NORAMCHM-
Kam HeceT “Ykpnowra” 8 Nuue HauaneHvka oTe-
newHys ceA3v, B Kotopom Bei odopmnanu nopnncky.
Mo nepsomy Bawemy tpeGosarmio ¢ npetenamert
0 HegocTaske XypHanos (npu npepbsenequy Bamm
KBUTOHLMM O TIOAMMCKE) HONQIbHUK OTASTEHUs CBA-
31 MONXKEH CBEPUTH BCE COPTMPOBONHLIE TaBNM-
ubl v parb 3anpoc 8 [ “Mpecca”. Obwiuko 8 10~
KMX CNIYUQSX BLIACHAETCS, 4TO NO XQNATHOCTH paBoT-
HUKOB y3na casiau Bowm paHHbie He Bk ekove-
Hbl B COPTUPOBOUHBIE TABMMUL, TMBO NpouaowIno
3MEMEHTOPHOE XMLLEHUE CO CTOPOHL PABOTHYKOB
yana cesau. B mobom cnywoe & otaenermm casian Bam
06%30HbI BEPHYT feHbIW 30 HEMOlTy4eHHbie HOMe-
PO MK COMM XYPHONbL,

[MpeTensw, NpeabsBREMbIE NORAMCMKaMM MO 13-
OHUsM, MMEOLLMM NonKTpadmueckui Bpak, npuHu-
MOIOTCH 8 TeyeHe & MECALIEB NOCNE VX NONYYEHMR,
Q N0 HEAOCTOBKE MACHMIL: FO3ET - B TEYEHHE Ofi-
HOFO MECAO CO [IHSI HENONYYEHM HOMEPQ, XYPHA-
f10B - B TEYEHUE [BYX MECALEB CO fHS OKOHYTHMUS
NAGHOBOTO CPOKO WX BLIXOAQ.

Coobiioem Ans NORMUCUMKOB, YTO NNAHOBLI
CPOK BLIXOAQ BCEX HOLUMX XYPHANOB - 25-e uncno
NOANMCHOTO MECHLQ.
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HoBocTu International Rectifier

Xypnan “Electronic products” sropoii rog nogpsg npm- .
CYXXAQET [NIaBHLIA NPH3 B HOMMHALMH JIYHIUMHA CHIIOBOH KOM-
nonenr roga komnawmn International Rectifier, 3a cospanne
HOBOTO KOMINIEKTA MHOrOQpasHbIX MMKPOCXEM INEKTPONH-
ratms ¢ X-pasHoi apXuTexrypon.

JlaHHbI KOMANEXT INEKTPONMUTAHMS COREPXUT MUKPOCXEMY ynpaBne-
s IR3081 8 28-Hoxeurom kopnyce MLPQ), koTopas smtouaer B ce-
62 cxemy NpeoBpa3OBaHMs HONPSXEHMs, cxemy uaeHTudmrkaumm, LLIM-
FEHEpPATOP, YCHNUTESNb, AETEKTOP OBk 1 apyrve anemenTs. Kpome to-
ro, B 370T komnnexT BxoauT $asosas mukpocxema IR3086 & 20-Hoxeu-
Hom kopnyce MLPQ, kotopas coepmMHseTcs ¢ MUKpOCXeMOi ynpasne-
s IR3081 no 5-nposonrHomy untepdeiicy. IR3086 ocywectenser kon-
Tponb opHoM $ase B MHOTOGA30BOM NpecbpasosaTene, COREPXMT
APQIBED YNPOBNEHUS BHELHMM CUNOBEIM TPaHaucTopom, LLMM-komna-
PATOP ¥ CXEMy 3ALUMTH OT NEPErpy3ok.

B otnuune ot apyrvx MHOroGa3HbiX PeleHmi 3neKTPONUTAHMS, TAE MMEETCA OTPAHUYEHWE NO KonuyecTsy $Ga3, KOMNa-
Hus International Rectifier npeanaraer X-dasmyio apxutextypy ¢ Bo3moXHOCTbI0 FBKOrO yBenuyeHus 1o 16- u Gonee ¢as.
X-pasnas apxurextypa cootsercreyer VRM mnn VRD/EVRD 10.0 tpeboBaHmsm k 3nexTponmUTaHMIO COBPEMEHHBIX MHKDO-
NPOLECCOPOB, MCMONL3YEMBIX B HOCTONbHBIX KOMMBIOTEPAX M CEPBEPAX.

Komnanns International Rectifier BBoguT B nponsBoAcTBO BHICOKOHALEXHbIE HH3KOBOJILTHbIE Mpe-
obpasoBaresnu Hanpsxenns Z-cepun AN KOCMMYECKMX annaparos.

i Hossle npeobpasosarenyt npepHasHOUEHH ANs UCONL3OBAHKUS B CHCTEMAX NEKTPONUTOHUS KO-
CMUYECKUX GNNAPATOB FEOCUHXPOHHBIX M OKOMO3EMHBIX OpBNT,

- lMpeobpa3oBaTenm UMEIOT BLICOKYIO CTOMKOCTL K POAMOLMOHHOMY OBNIYYEHHIO W BHAEPXMBAIOT HO-
- . nee 80 kPap (Si), O TOKXE UMEIOT BXORHOE HOMMHQIBHOE HaMpAXeHue 28 B 1 opHononspHoe Bbi-
j- XOBHOE HanpaxeHve.
STI[S)cc?sn4p7eo6poaosmenu HONPSXEHW COOTBETCTBYIOT BOEHHbIM cTaHaaptam MIL-STD-975 w MIL-
Ocroeubie napamerpsl npeobpasosateneit Z-cepum npuseneHs 8 Tabn. 1. *
Mopens Buixogroe Buixogroi | Beixognas | KA,
npeoBpasoBaTENA | HONPAXEHME, TOK, MOLLHOCT, | G
B A Br
Z2801R5S 1,5 20 30 79
72802R5S 2,5 20 50 83
72803R3S 3,3 15 50 85

HoBbie cepum repmeTHyHbIX NIMHERHBIX perynaTopos Hanpsyxewms xomnowws International Rectifier
C YNbTPAHH3KMM NORCHMEM HANPSXEHHS AN BOGHHbIX M OIPOKOCMMYECKMX NPHMEHEHMH.

PerynsTopbl Hanpsxetus umelot manoe napexve Hanpsxenns B npeaenax 0,4...0,66 B, a cneposarensto, u swicokuit KM,
Manbie MyNbCalMM W LLIYMbI BLIXOBHOTO HONPSXEHUS NPU TOMHOCTH 1% M BHINONHEHS! B BOLOHENPOHULOEMOM KOPNYCE.

OcHoBHBIE NAPAMETPSI PETYNATOPOB NPUBEAEHH B TAGM.2.

Mogens BxonHoe Hanpsxenne | BeixonHoe Hanpsxenue, B Tun kopnyca
nuTanus/ynpaenenus, B /oK, A
OM7580SC v MO-078AA, 5-Pin TO-258
OM7580SM 0,66..6 / 1,35..13 1,8..5,5 / 7 Positive Adj. | 6-Pin Tab-less, Surtace
Mount SMD-6 ‘
OM7581SC 6-Pin Power, TO-2587-Tab
OM75815M 1,8..5,5 / 10 Positive Adj. | 6-Pin Power TO-258, Tab-
- less Surface Mount
OM7764ASC MO-078AA, 5-Pin TO-258
OM7764ASM 2,3.20 1,22..20 / 3 Positive Adj. | 6-Pin Tab-less, Surtace
Mount SMD-6
SEA % r.Kues, yn.ConomeHckas, 3, 0.809, 1/¢ (044) 4905108, 2489213 MHOrokaHanbHble,

al 4905107, 2489184, dpakc (044) 4905109, e-mail:info@sea.com.ua, www.sea.com.ua
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PCI-1601A/B, PCI-1602A/B
2-NOPTOBble KOMMYHUKaLMOHHbIe KapTbl RS-422/485
Ha uHTepdeitce PCl c BapuaHTaMn MCNONHEHUA

C u3onsuuen 1 3aWMTON OT NepeHanpsXeHust

Xapaxrepmncrnkm:

o Creundmkaumst wimke PCl 2.1 compliant;

¢ Ckopoct obmera ao 921.6 Kbps;

¢ 2 nopra RS-422/485; )

o AsTOMaTHYECKOE HO3HaueHWe appecos BBoaa-sweona Ha PCI plug-and-play;
o [oppepxka OC: Windows® NT, Windows® 95/98, Windows® 2000, XP, Linux;
 3awura ot umnynscHex nomex o 2500 B (PCI-1601B/1602B);

o [anbeanmyeckas mzonsums 3000 B, RS-422/485 (PCI-1602A/1602B);

® PerucTp coCTosHHS NPEPHIBAHMI [NS YBENMYEHMA NPOM3BOAMTENBHOCTH;

© MeCTo Ha nnate Anm TEPMMHONbHLIX PE3MCTOPOB;

® ABTOMATUUECKOE YNPOBREHME NOTOKOM AGHHbIX ans RS-485;

o Yrunurel: ICOM Tools.

" woTep

K:Mn

PCI-1601/1602 obecneumeaer gsa nopra RS-422/485 ¢ BapMAHTOMM 30ILMTH OT MMAYNBCHEIX NOMEX M TOfILBAHMNECKON M30MALM-
eit, utoBHl BHNONHATL NoTpe6HoCTH nonsaoeatenei. PCl-1601/1602 npoussonstcs Ha 6a3e Grictponeiicteyiowero 16PCI?254 UART ¢
128-6aitrosuim Gydepom FIFO ans ymeHsLuems 3arpysku uentpanbHoro npoueccopa. 1o aenaet PCl-1601/1602 ocoberHo nopxo-
pALMM Anst paBOTEl B MHOrO30AQYHBIX CPEACX. i

PCI-1602A/B umeer ontmueckyio usonsiumio 3000V anst Toro, 4tobel 3awmuiats MK 1 060pynoBaHme OT NOBPeXaeHHi B XeCTkux

yCnoBMsX SKCNyaTaumm. [Ins NOBbILLEHKS HOREXHOCTH MAATQ PEQNM3YET TEXHONOTMIO 30LUMTH OT MMNYNLCHBIX NOMEX, 3ALLMLIOSA CHCTe-
My OT peskux Bpocko Beicokoro Hanpsxerns 2500Vdc (PCI-1601B/1602B). Bmecte ¢ Tem, Advantech takxe noctaensiet ynobryio
cepsmcryio nporpammy ICOM Tools, kotopas nossonser nonbaosarensm npoeepste pabory PCl-kaptel, aranuampys cratyc nopra.
Ee wHTepdeiic MmeeT ynobHOE B MCMIONb3OBAHUN MEHIO KOMOHA M kHOMkK naHenu uHctpymenTos. ICOM Tools paboraet kak skpam
uHaMKaTopa paHHbX HO 6ase 1K u no3sonser yCTaHOBMTL COCTOSHUE TPMITEPOB, 30XBATHIBOTL AOHHLIE CBS3M M KOHTPONIMPOBQATH CTO-
Tyc currana. Kpome Toro, nporpamma ICOM Tools npumennma ko BceMy psily KOMMYHMKQUMOHHBIX kapT Advantech.

dnextpo

Cneynduxayns:

o WunHbit uutepdeiic: PCH 2.1 complloni

¢ Bce nopm ucnonbayior opue 3anpoc IRQ, Haswavennsii PCI plug-and-play;
o Pa3psgHocTb aoHHLX: 5, 6, 7, 8;

o Cron-6umui: 1, 1.5, 2;

e [lapurer: none, even, odd;

o KommyHukaumoHHsii koHtponnep: 16PCI954;

» Cropoctb obmena [bps): 50..921.6 K;

o Curnansi: TxD, RxD, RTS, CTS (RS-422/485);

* 3awmra or umnyneckbix nomex: 2500Vpe (roneko anst PCl-16018/PCI-16028);

* Vzonsiumonnas 3aumra: 3000Vp (ronbko PCH-1602A/B).

Mapametpel sHepronotpebnenms PC-1601 u PCI-1602 npusenert & Tabnuue. Tunosoe Makc.
PCI-1601 | 220 mA (+5 B) [270 A (+5 B
o labopuru: 123x92 mw; PCI-1602 | 250 mA (¥5 B | 300 A (+5 B

» Pa6ouas temneparypa: 0..65°C (IEC 68-2-1, 2);

e Braxuocts: 5...95% otHocurenbHoi snaxHocTH 6e3 konpeHcoumm (IEC 68-2-3);
o Temneparypa xpaHenms: ~25..+85°C.

Hndopmayna ana 3axasa:

o PCI-1601A

2-port RS-422/485 PCl COMM Card;

» PCI-1601B

2-port RS-422/485 PCI COMM Card, w/surge protection;

o PCI-1602A

2-port RS-422/485 PCl COMM Card, w/isolation;

» PCI-1602B

2-port R$-422/485 PCI COMM Card, w/isolation and surge protection.

(72N

r.Kues, yn.ConomeHckas, 3, 0¢.809, 1/¢p (044) 4905108, 2489213 MHOroxaHanbHble,
4905107 2489184, daxc (044) 19051 09, e-mail: mfo@sea com.ua, www.sea.com.ua
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[ lpeanaraemoe npocroe yCTPONCTBO ¢ XOPOLMMI rEHEPATOPHLIMHM CIOCOBHOCTAMY, BLIMOHEHHOE 13 LOCTYHbIX HETCNENH, MCTbITs-
BOET KBAPUS! OT EAHHML KMorepy 1O NECATKOB Merarepy. Lns nHankaLmm Homums reHepoumy NpuMeHeH cBeToamor, Ana otbopa Ha-
HbOnEe OKTMBHLIX KBAPLEBLIX PE3OHATOPOB - CTPENOYHBIH MPUBOP.

[enepatopHbIil npobHuk gas npoBepku pabotocnocobHocTu
HU3KOGOOPOTHbIX Pe30HaTOPOB U huALTPOB

C.A. Enxun, URSXAQ, r. Xutommp

Kok nokassicet npaktka pemoHta pa-
AMO3NexTPOHHOM annaparypsl (POA), B ko-
TOPOW MPUMEHSIOTCS KBAPLIEBHIE PE3OHATO-
poi {KP), Gyab T KkBOpLEBHIE reHEPATOPL MK
GUNLTPLI, JOCTATOUHO HOCTO NPUUMHON He-
poborocnocobroctn KP sensercs ux crape-
HME BO BPEMeHM, Bbi3BOHHOE (0cobeHHo y
HuskouacToTHbIX KP) aHauntenshibim yeenmue-
HIUeM anHamuueckoro conpotmenenus ([1C).
IC rnexur 8 npegenax ot 1 kOm ans KP ha
1 MIy go 100 xOm ans KP no 4.5 «Iu. K
Tomy xe, cpeu KP na opny wocrory [IC
umeeT oueHb OnbLLOH Pa3BPOC OT SK3emn-
NSIPG K SKIEMIIAPY. STO MOXET NPUBECTH K
TOMY, 4TO HE BCE PE3OHATOPH AAXE U3 Of-
HOWM NOPTUK MOTYT BO3OYXAATHCH B OLIHOM re-
neparope [4].

Hanpumep, B 6noke resepatopHoro obo-
pynosanus (IO} annaparypw uactotHoro
YRNoTHeHus TeneOHHbIX MMHUA CBsist B2,
B2-2 {vacrora KP 17,333 k') acHHoe sene-
HUE MPMBOMKT HE TONBKO K 3HOUHTENBHOMY
YBEAMYEHMIO BPEMEHH, HECHXOIMMOTO Anst
BHXOLG TEHEPOTOPA, O 3HQYMT, M COMO
annopaTypsl HAO PaBouMiA PEXHM, HO MHO-
TAC {NpM HEKOTOPO# PACCTPOlike PE3OHAHC-
Hbix koHTypoe BIO) u ero nonHot Hepabo-
TOCNOCOBHOCTH. AHANOTMYHLIE HEMCNPOB-
HOCTU HOBMIONCIOTCS W B reHEepaTopaX MC-
nuiTaTensHbix curHanoe [MC, koropeie npen-
HO3HQYEHD! [ins NOAGYM B kaBenu CBA3u uc-
ALTATENbHbIX CHIHONOB TOHAMBHOM YQCTOTHI
Ans onpeneneHus Tpaccs kabens, rmyGukb
€r0 3ANErcHust U MeCT nospexaeHus. B ka-
4YECTBE YOCTOTO3AACKOLMX SNEMEHTOB B HIX
MCNONb3OBAHL Nbeaodunstpel GIM-T-XH
Ha vactory 1071£2,5 Tuw 222743,5u. B
vckarensix kabenent ceasu MMN-8, kotopeie
paborator B komanexTe ¢ MMC, ananormy-

Hble Mbe30GMNLTPL MCNONL3OBAHH B U36H-
pATENbHbIX Lensix. TO Xe Camoe MOXHO CKa-
3aTb 1 06 OCHOBHO# TpHuMHE HepaboTocho-
cobHoctn “uacosix” KP Ha vacrory 32,7 kL,

MpocTbim' yeenuuenmem koadduumeHTa
younenms aktusHow yoctu (AY) resepatopa
(o 3rHauwT, yBEnMuenrem nopsoaMmoN Mot
HoCTW K KP) unm yeunerms TpakTa npremim-
Ka fobuTbes HopexHol pabots PIA ynoer-
s He BCernd. TOKOW Momxof Hexenarenew
TOKXKE W3-30 CHKEHWS HOREXHOCTH SKCTy-
aroumm KP u crabunbHocv wacroTsl reqepa-
L. ONTUMONBHBIM TEXHUNECKMM PELLEHMEM
sensietc nogknouerue KP ¢ Boicokum auna-
MUYECKKM CcONpOTHENEHMEM K AH C BHICOKMM
BXOfHBIM CONPOTHBTIEHHEM, T.€. X COMIACo-
BOHME. TaKOE peleHUE HECnOXHO
PEONU3YETCH CXEMOTEXHUYECKM M ONTUMM-
3upyet nogsomumyto k KP mowrocTs, obec-
MEYMBOS BLICOKYIO CTOBMNBHOCTb YOCTOTHI,
Mo nawHum [4] ponycTumuii npenen nogeo-
avmon mowrocm ans KP Ha 4..50 kluy co-
craensiet 0,1 mBr, o pns KP Ha 50...800 «ly -
2 mBr.

B pesynbrare npaktyeckom skcnyaTaumm
reHeparopa [3] 6uno 3amMedeHo, YTo B Hem
TEHEPUPOBOSM HE BCE KOHKPETHBIE DKIEM-
nsipbl M3 HU3kouacToThbx KP, nostomy cxe-
Ma resepatopa [3] ¢ yuetom BhiluevanoxeH-
HOrO BBING UIMEHEHT.

Cxema reveparopkoro npobruka (M),
KOTOPbIM MOMOXET PEMOHTHHKY BHICTPO O~
penenvTb pabotocriocobrocs KP (a sHauu,
W HONPABREHME PEMOHTQ), NOKA3CHA HO
pucyHxe. C nomowwpto [T moxHo ucnbimbe-
Botb KP OT efmHuy kunorepl a0 0ecsTkos
merarepy [6] ¢ BLICOKMM AMHOMMYECKMM CO-
npotusnervem. Cxemy IMT1 dbyHkuMoHansHo
MOXHO Pa36uTh HO TPU OCHOBHBIE YACTH: Te-

HepaTop, GOPMUPOBATENL M MHAMKGTOP.
OcHOBOW reHepaTopHOM YOCTH NPOBHK-
xa (T4N) cayxut rbBpuarbi (nonesoi u Gu-
nonspHyi# Tpaxauctopsl VIT u VI2) younu-
Tens [1, 2, 4] ¢ HenocpencTBeHHON CBA3bIO
mexgpy kackagami. Otcyrcteue nepexonHo-
FO KOHEHCATOPQ NO3BONAET YCMIWBATL CHr-
HORBl NPOKTMYECKM OT IOCTOSHHOTO TOKQ
#o pecstkos merarepu [6]. Bepxuas wacto-
TC 30BUCHT TULLIb OT YOCTOTHBIX CBOMCTB MC-
Nonb3yembix TPAH3UCTOPOB. [Mpumenenme
TOKOM CXEMBI NO3BOMMNO NPOCTHIMK CPEACT-
BAMU 0BECNEYMTH BOMOXHOCTH NOMYHEHMS
sbicokoro {ao 60 MOM) exonroro conpoTme-
nenms [5], koTopoe B ocHOBHOM onpenens-
€TCS BENMYMHOM COMPOTUBNEHUS MEXAY 30-
T8Opom u uctokom VT1. Younutens umeer ebi-
COKYIO TEMNEPATYPHYIO CTABMABHOCTL KO-
3GGUUMEHTT YCUNEHMS HE TOMbKO B CBA3W C
HOSIMYMEM CHABHON OTPULOTENLHON 0BpaT-
HOM CBSI3M MO NOCTOSHHOMY TOKY, HO U B pe-
3yNLTATE YOCTUMHOM B3OUMHOM KOMNEHCOLMM
NONOXHTENBHOTO TEMNEPATYPHORO KOIGDH-
umerta hgy (+2 mB/rpag) GunonspHoro

TPOH3UCTOPO W OTPULATENBHOMO TEMMEPQ-
TYPHOrO KO3GGULMEHTT S nonesoro Tpak-
auctopa [1, 2]. Namerervie kosdduumenta
ycunenms [HIN He npesviwoer £1% npu uz-
MEHEHWM OKPYXQIOWEeH TeMNepaTypsl OT
—40 go +100°C.

®Dasbl curHana Ha Bxope W euixope MY
OfMHOKOBHI, YTO MPU COBRMHEHMM WX PECK-
TuBHBIM conpoTuenenmnem (keopu ZQ1) on-
penensieT BMECTE C OCTATONHBIM YCHNEHM-
€M XOPOLLME FEHEPTOPHHIE BOIMOXHOCTH
npobruka. Npu HKHEM 1O cxeme nonoxe-
Hun R3 nonoxurenshos obparas cesiab
(MOC) makeumanbha, B pesynstate 4ero
konebaHus Ha BbIXOfe No dopme Brmsku k

/ VD3 AN307 VD4 [1220
! ||<1| + 68
€2 |+ cs | 3 X$5.1
R2 RS 0 Xs3 @ XP4
3 D M'T o1 '“"| 2L I3 -\ % Txse
VT4 680 . XP3™ paq
VT2 1] 81
KT361 >v'r4 VTS
- KT315 KT315
Kn303 VT3 VD1J
R3 KT315 C3, 0,1 Mk N
R1 22 |—“_| A3t 1% RS
100 %" / 01mk | |ego"
+
Ré Re _—c_:l_ Rv[‘”’J 7N vp2
200* 100 220 ©4 A3t
106] 10K X852
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npsmoyronbHbiM. [pu NepemetLeHmm 1emxka
noteHurometpa R3 seepx senmumna MOC
ymeHbluaetca. Popma konebamHuii Ha BbIXo-
ne M npu stom noctenenHo uameHsercs
OT NPAMOYFONbHOM IO CUHYCOURQNLHOM, O
NPy NOCNELYIOWEM NEPEMEILEHUM ABUXKA
BHM3 KONEBaHUs CPLIBQIOTCS,

Ons ymeHbLIEHUS BIMSHUS HQ NOPGMETPHI
T4 dopmuposaTent cUrHONG COCTOMT 13
yeunmtens-orpanmnantens (YO) Ha Tpananc-
Tope V13 (cobpanHoro no cxeme ¢ o6wmm
SMUTTEPOM), KOTOpHI NOAKIIONEH K 4QCTM
konnextoprow Harpysku V2. Coepnrenmne
mexay VT2 u VT3 1akke HenocpepcteenHoe.
[ns younenus uxogHoro currana YO no
MOLUHOCTH 1 YMEHBLIEHUS BIMSIHWS HOFPY3KU
Ha pexum paborsl VI3, k ero sbixomy nog-
coepuHeH kackop Ha VT4, cobpamHbit no
cxeme C oBLMM KoRNekTopom, 4To obecre-
unBaeT HopexHoe comnacosanme [T co exo-
aom (o1 50 Om u Bbiwe) BHewwHero yacTo-
TOMEpQ.

Y3en uHIMKaLMM NPegHa3HaYeH s Npo-
BEPKM POBOTOCNOCOBHOCTU M GKTMBHOCTH
KP. OH coctouT H3 BuNpsMUTERs BLXORHO-
TO CUTHONG C yRBOEHMEM Hanpsxerms Ha C3,
C4, VD1, VD2, Cb, ycunutens noCTOSHHO-
ro Toka Ha VT5 u kommyTaTopa Ha S1. [s
MHAMKOUMW HOSIMYMA TEHEPALMM TIPUMEHEH
ceetopron VD3, unm o1bopa Hanbonee ak-
meHbix KP — crpenounbii npubop PAT.

Uenbitanus KP ¢ nomowssio M1 nposopsit
B nea stana. CHauano npoeepsioT reHepa-
TopHble cnocobroctn KP 8 Lienom 1 mame-
PSIOT 4OCTOTY rexepalu. [ins 3Toro kommy-
TaTOP HO S1 YCTOHABAMBAKOT B NOROXEHWE
2 w nogkmoucior KP x 1. Mpu 310M caeto-

avon VD3 ponxew 3aceeTuThCs, G Npu ne-
pemeLLeHmn Bixka noteHumometpa R3 s
0be CTOPOHb APKOCTb €10 AOMKHA MIABHO
M3MEHSITLCA OT AONHOM [0 noracanus. [lns
otbopa Hanbonee axtushbix KP (43 opuka-

KOBbIX 110 YacTore) pemxok R3 ycranosnmea-

10T B TOKOE nonoxeHue, 4tobsl spkocts VD3
6bina MuHMManbHO. He Mamewsst ronoxe-
Hus peixka R3, yeronaemueaior S1 B nono-
xeture 3 u nopkouaior k XS3, XS4 asomerp
PA1. Te us KP, npu ycrarosxke koropeix 8 111
CTPEeIKa OBOMETPA OTKNOHWTCA HO 6onb-
wmid yron, u GynyT Houbonee QKTUBHbIMM
(MMEIOLLMMIM MIPU PABHBIX APOYMX YCIOBMSX
MEHbLLEE [AUHOMHYECKOE CONPOTUBREHME).
Mockonbky XS5 He umeeT mexaHmyeckoro
KON, BO M3BEXAHUE NORKIONEHHS BHELL-
HEro UCTouHMKa nuTanks k 11 8 npotveono-
NOXHOA NONAPHOCTM YCTAHOBNEH 3CLUMTHBIH
nvop VD4,

Konerpykuma. [T cobpan 8 metannmue-
koM kopryce paamepomu 110x64x34 mm
OT BBLILUEALUETO M3 CTPOS KOHAEHCATOPA T-
na MBM emkoctsio 4 mk®@x600 B. [ins nop-
coepurerms KP (XS1, XS2) ucnonssosana ke-
POMMYECKOS NAHENBKG OT F-IITHPLKOBLIX
NOTBYMKOBLIX PAIMONOMN, 4 1 5 rresp koto-
po¥i coefinHeHbl mexpy cobon. Manenska
UMEET NOCTATONHYIO MEXCGHUNECKYIO MPOY-
HOCTb, 0 MEXOCEBHIE POCCTORHUS MEXAY €8
OTBEPCTMAMM NOIBONSHOT YCTOHOBNMBATL B
Hux KP 8 pasnuureix kopnycax. C KP, ume-
1oumm bkue suBop, 1 coepmuhsioT € no-
MOLLBIO IBYX YCTOHOB/IMBOEMBIX B NOHERbKY
LTHIPEN C KOPOTKMMM TMEKMMM NPOBORAMM,
UMEIOLIMMW HO MPOTUBOMONOXHBX KOHLIGX
3oxumbl. Inementol VD3, R3, ST, XWSI,

XS3-XS5 ycraHoBneHsl HO nepenweit Kpbil-
Ke, 1ie PaHbLe BB BLIBOLI KOHREHCaTo-
pa.
HDeranu. Tpaauctops, aMoas - B COOT-
BETCTBUU CO CXEMOM, C M0ObIM ByKBEHHBIM
MHAEKCOM; MOCTOSHHLIE PE3UCTOPH TMNG
MITT-0,125; norexumomerp R3 tuna CMNO;
koHpeHcatopsl Tunos K50-6 u KM; rHeano-
Bo#t coepunmtens XWST tuna CP-50; rhes-
posbie coeaunmtent XS3, XS4 tuna 1, 64;
XS5 tina MIK-1; nepexnouarens S1 Tvna
MT-1.
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Ha opHon “HeoHke”...

E.H. CasmuxmiA, r. Kopoctens, Xutommperas obn.

Mpocroe xonTponupyiowee ycrpoii-
CTBO € PA3NMYHbIM XAPAKTEPOM CHI-
HOM3aUMM MOXHO cobpars Bcero Ha
opHoi HeoHnoBo# namne. B crarve
ONMCaHO HECKONLKO BAPHOHTOB TaKMX
ycrpoiicte. MMu MOXHO AORONHUTE €
yensio ynyuuieHns IKCyarayuoH-
HBIX KQYECTB HEKOTOpble CaMOAENb-
Hble W MPOMBILLINIGHHbIE H3fenws.

YcTpotictea cnocobHe paboTaTh kak B Lie-
NAX NEPEMEHHOTO, TOK W NOCTORHHORO TOKA,
C HONPSXEHWEM, MPEBBILICIOLMM HONPRXEHME
3AXMITOHUS UCMIONb3YEMOW HEOHOBOM NIAMbI.
lvonl BHNOAHAIOT GyHKUMK CRHORONYNEPH-
OfiHbIX BHINpAMUTENER M AewndpaTopos.
“CaepxakOHOMAYHOCTL” CUIHANM3ATOPOB (1Iop-
BOAMMOS MOLLHOCTb HE NPEBLILLOET HECKOMb-
KMX MMIINMBOTT: HO Hee GbITOBOI 3neKTPO-
CHETYMK HE PEATMPYET), AOCTYMHOCTL peanu-
3aUnK, “UHGOPMATUBHOCTS”, APYIME NpHene-
KQTENbHbIE KOYECTBO NO3BONAT B PSS NPAK-
TUNECKMX CTTYHOEB OTACTH MPEANONTEHHE NO-
BOBHLIM YCTPOMCTBAM.

Cxema, nokasaHHos HO pue.1, obveamHs-
€T B cebe 1BA PENaKCOUMOHHBIX FeHepaTopa,
BLINONHEHHBIE HO OAHOM HEOHOBOW NAMNE
HL1 v geiicteyiowme paspentHo, B 30BMCHMO-
CTH OT NOTIOXEHKS NEPEKIIONCIOLLIMX KOHTCK-

108 SA [3T0 MOrYT BHTH NEepexniouaTent pas-
SMYHOTO THMQ, KOHTOKTHBIE FPYNMbI SNEKTPO-
MCrHUTHBIX Pene, KOHUEBOW U AUCTARLIMOHHBIN
BLIK/IIOYATENM, FEPKOHOBLIE WM MHBIE KOH-
TAKTHHE AOTYMKM W T.n). B nokasaHHom Ha
cxeme nonoxeHnu SA 304eMCTBOBOH reHepa-
Top, 0bpasosaHHLI anemerTamu HLT, C1, R1,
VD2. lMNpy1 Nopaye HONPSXEHHs MUTAHUA KOH-
fiencarop C1 sapsxaercs wepes avop VD1
u pesnctop R1. Kak Tonbko Hanpsxenwe Ha
C1 pocturaer nopora 3aXuranus naMns,
OHQ, 30XUIOsICb, PE3KO YMEHBLLAET CBOE CO-
npotusnerme u C1 poapaxaercs uepes amon
VD2 u namny. Creayet scriuika. [lanee sce
MOBTOPRETCSH: BATILUKW CIEAYIOT OfHA 30 APY-
roi. Mo oTHOWEHMIO K NonAPHOCTM HaNpsXe-
Husg, npunoxeHHomy depes VD2 k namne,
uens VD3BQI sksioveHa scrpeuHo, oka
APAKTUNECKM HE LIYHTUPYET "HEOoHKY” 1 yua-
Cvst B poBOTE 3TOTO FEHEPATOPa HE MPMHM-
Maer.

[Py nepexmouenmn koHTakTos SA BeTyno-
€T B ISl CTBI1E FEHEPATOP, COCTORLLMIA 13 3ne-
mentos VD1, R1, VD3, HLT u nbesokepamm-
yeckoro manyuarens BQI, swinonkstowsero
OfIHOBPEMEHHO BYHKUMM INEKTPOAKYCTHYEC-
KOro Npeobpa3oBATENs M YACTOTO3AAGIOLILE-
O KOHAEHCATOPA TEHEPATOPd MMMYIbCOB.

[NpoLecc MPOMCXOEMT COBEPLUEHHO QHANOMY-
HO. Pa3HMUO B TOM, YTO 3QPAA HOKQNAMBOET
emckocts BQT, a uens “6pocka” Tokosoro
paspsaHoro umnynbea uepes HL1 cospoer au-
on VD3. B pesynstare obecneunsaetcs npe-
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KOHCTPYKLNW
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PBIBUCTOS ONTUHECKTS W OKYCTUNECKOS CHTHO-
nmu3aupts: Barbiuku HLT aukxpormo conposox-
[ACIOT 3BYKOBbIE “yAOPH” - Wwendkm 13 BQ1, xo-
POILIO CIIbILIMMBIE B MOMELLEHUM CPERHMX Pa3-
MEPOB, NPMBREKGIOLME BHUMaHHKE. [ToHATHO,
4YTO MPM BOIMOXHOM POBEHCTBE EMKOCTEM
C1 1 BQI ycrpoticteo cnocobHo BepabaTs-
BQTb CBETOBHIE #1 3BYKOBbIE CUPHOMbI C OfIMHC-
KOBO¥ 4QCTOTON NOBTOPEHKs B O6OMX Cyua-
six. VD2 “3anpeiyaer” 30pspKky KOHAEHCATO-
pa C1 1, cnepoarensHo, ero yuacTue B pa-
6ore 31010 “penakcaropa’”. .

Ha pue.2 nokasaH BapuaHT 3100 cxemsl ¢
BYMS TOKOOTPOHMYMTENbHBIMM PE3UCTOPAMY,
KOXAbI 13 KOTOPLIX AEMCTBYET B COCTOBE

a4

+)

spemszaaatowein RC-uenu "ceoero” renepa-
TOPG MMNYsbCOB. HesaBramo uamenss Benm-
YMHBI X COMPOTUBIIEHNH B JOCTATONHO LUMPO-

KuX Npefenax, HETPYAHO nO6MTbCH reHepaumm

CHTHANOB, OTAMNCIOLLMXCS NO YOCTOTE B ASCHT-
1 1 cothu pas. Tak, Hanpumep, noaGopom
R1 8 cTOpOHY yBEAMUEHMR MOXHO FOBECTH KO-
nusecTso Benbiwek 10 30-15 u menee B mu-
HYTY, O yMeHbLKB conpotvenenmre R2 no 1,6
MOm..470 kOm (specb u nanee B cxemox Ho-
MUHOb fiETONeM NOAGMPONHCL B9 CTyuas M-
TaHms ot cem 220 B}, nonyumm sHauMTenbHoe
BO3PACTAHWE YACTOTH CIE[OBAHMS 3BYKOBbIX
W CBETOBbIX CUTHQNOB.

Paborars curHanmsarope (puc.1, 2} Gyayr
B KOXIOM CIY4OE MO-PO3HOMY, ECTIM OfIMH 13
avonos VD2 win VD3 sameHuTs nepembiukor,
MCKIIOYMB 13 CXembl. KpOMe TOrO, B HIX OYeHb
APOCTO OBECTIEYTD ELIE OMH PEXHM CBETO-
BOW CWTHONM3OUMM: HENPEPLIBHOE CBEYEHHE
“HeOHKM” NPK OTCYTCTBUM 3BYKQ, YTO NOKO3C-
HO HC NPUMEPE “IBYXMO3UUMOHHOTO” CHTHG-
mmsatopa (pue.d). 3pecs VD1 cnyxur Bu-
MPSMUTENEM MPU MUTOHUM OT UCTONHMKA fle-
pemenHoro Hanpsxerus. Peauctop R1 aens-
€107 6ONNACTHBIM, TOKOOTPQHUHUTENbHBIM 1S
namnsl HL1. Mog6opom ero conpotusnenms
MOXHO FOBMTHCA CBEUEHIMS NOMIB OT EBQ 30-
METHOIO B TEMHOTE [0 AOCTATOYHO APKONC,
XOPOLWIO PA3NUYMMOTO MPH HOPMONLHOM
BHewHem oceellermnn. o VD2 nekmiowaet
BO3MOXHOCTb BO3HWUKHOBEHMS! PENAKCALMOH-
HbIX KOneBaHu.

[Mpu nepexnioueru SA “neokka” pabora-

AOET BO3MOXHOCTL UCNOSMb3OBATL T€ XE KOH-

“TOKTH SA OHOBPEMEHHO NS BKIIOHEHMS-BbI-

KIIONEHMSE MK NEPEKTIIOUEHUA HAPY3OK B Lie-
NSIX NEPEMEHHOTO Wik NOCTOSHHOTO ToKoB. [ln-
onpl VD1 1 VD3 3peck kpome npovero ycr-
POHSIOT LIYHTUPOBOHUE HAFPY3KOMM Lieneit
aurHanusaTopa. Tok, B Ciyuae nMTaHms ot 0b-
LLErO MCTONHMKG NOCTORHHOTO HOMPSHXEHNS OT-
cyrereue VD1 npusomur k Tomy, 4o npu ne-
pexsiover SA “"HeoHKQ” OKa3LIBOETCA 3a-
WyHTMpOBaHHOA Ry, R1, 1 renepoups He

BO3HUKHET. B ocranbHom paboTa 3o cxembt
NPUHUMANUANBHO HE OTIMYAETCA OT CXEeMbl
prc.3.

bonee nonHo manoctpupyer npeanoxen-
HbIM NPMHLMN CUTHOAK3ATOP, NOKA3QHHLIN HO
PMC.5, KOTOPBIN TOKXE MOXET BbiTb “Npues-
3aH" K PEanbHOMY YCTPOMCTBY. B nonoxenum
SA “Buikn.” namna ceetvt cnabo (Hanpumep,
AEXyPHOst NOACBETKO MPMBOPA, YKO3LIBAKOLLOS
HO €ro BKIIOYEHWE B CETb M MHOMKQUMS HONK-
YK MATCIOLLErO HONPSXKEHMSE HO BXORE YCT-
poicrea). anee, paboume noamumm, “17 -
HOPMQnbHOE CBedeHWe “HeoHku”; “2” - Heua-
croe “muranme”; “3" - penkve BCnbiLKY, RI0C
wenuki; “4” - yBbicTpeHHe 3ByKOBBIX M CBETO-
BbiX CMIHONOB. AHONOMYHO Cxeme prc.4, Tak-
€ NPELYCMOTPEHA OJHOBPEMEHHTS KOMMY-
TAUMA HOrPY30K (ykasaHo crpenkamu). Moxer
6bme BROpOKG Nobos apyras nocnenosa-
TENbHOCTb MOACYM CUTHANOB.

Cxema, nokasaHHag Ha PUE.6, oTnnuaeT-
C# NI CNOCOBOM POPMUPOBAHMA 3BYKO-
BbIX U CBETOBbIX CUTHONOB B noauumm SA “3”.
Emkoct C2 1 BQT coepmHent napannens-
Ho yepes auop VD7, uto B peaynbtate Bbisbi-
BOeT 6onee spKyio “HEOHOBYIO” BCTBILIKY M 30-
METHO GOMee rPOMKUIA LLENYOK, 4eM NpH TOl
e YOCTOTE NOBTOPEHMA B NPEfbyLLeH Cxe-
me. B nosmumm SA “4” wanyyarens BQT po-
6oraer Hes yuactun C2.

Ecm Het HeoBxopmumocT CBA3bIBATH KOH-
TOKTb SA C KOMMYTOUMEH HOFPY30K, CXEMb
prc.5, 6 MOXHO YNPOCTUTH: MCKIKONUTL BCE pu-

[]
:
]
''''' 1 | €T B [eHEPATOPHOM PEXMME, O KENCEMBIE XO-
' | POKTEP 3BYKOBbIX M CBETOBLIX CHIHQNOB ON-
' | penensieTcs BHBOPOM HOMHHONA PEanCTOPa
: ! R2 Eowm xe 3BykoBGS GMrkanuaoums He Tpe-
! 1 Byercs, To Bvecto BQT ycTaHABAMBAIOT KOH-
rtr ey ]
t31 o pecatop emkoctbio 0,047..0,25 mkd (ot
1< iﬂli €€ BEMYMHbI 30BMCHT W SPKOCTb BCMIbILIEK), O
" "7 uocrory “muranmi’” nopbupaiot nocpenct-
i 1 BomR2.
it bt Bunouamenentas, comacto pue.d, cema
] Lo} =
e 4 R4
R3 [ R4 RS
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Ofibl, BKIIIOYEHHBIE NOCAEAOBATENbHO C pe3u-
CTOPQMM, 30MEHMB MX OfIHM OBLMM IMO-
F[IOM, BKTIOYEHHBIM B TOM XE MONSPHOCTH B
PO3PLIB NPOBOAQA MATCHMS, OTMENEHHLI “Kpe-
crukom” (nogobro VD1 Ha puc.d).
HomuHansl peauctopos 1 korpercaTopos
MOIYT KOPPEKTMPOBATHCA C YYETOM NOPAME-
TpoB Mcnonbayembix HLT u BQ1, a taxke



npUMEHUTENBHO K notpebroctsm. Ecom xe

notpebyeren KommyTaums SA “muHycoBbIX™

U NER HArPY3OK, NONAPHOCTL BKNIOYEHUS “He-
cHKU" W BCEX [MOLOB CRENyeT NOMEHsTh Ha
oOpaTHyio.

HAeranu. Pesucrops nobbie Ha MOLLHOCTL

xenme He Huxe 160 B. “Heonka” tuna TH-
0,3, TH-1, MH-3, MH-6. Meesomanysarens -
na 3MN-1 {obe ero nonoeuHLI BrAKOYEHH NQ-
ponnensHo), 3M-19 v 1.n. BoamoxHuie same-
e BQ1 (pwe.7): BapuoHT ¢ Mcnonb3osamm-

AyKupm, sosnukaiowee 8 obmotke | T1 wnm B
BF1 nocre rawenuss HEOHOBOW NOMMLI, W,
KpOMe Toro, 0Bpasys BMECTE C HUMM Napan-
nenbHbit LC-KOHTYp, NO3BONSET M3MEHSTL Tem-
BPOBYIO OKPACKY LUENYKOB, O MHOTAG W 3aMET-

oie

em TpaHchopmatopa T1 1 “auHomuka” BAT  HO ROBBICHTL MX FPOMKOCT®. [
0,25...1 Br, nanpumep Tuna MITT, BHICOKOOM-  OT POIMOTOGHCHALMOHHOTO TPOMKOTOBOPH- [y SKCTIEPUMEHTAX 1 CBOPKE ONMCaHHBIX
veie Tana C3-10 unm ip. BoamoxHo nocne-  Tens, npefnouTUTeNbHee MONOraBOpUTHONO  YCTPOWHCTB COBRIOATNTE Meph SneKTpoBe3so-
|(OBTENBHOE COBAMHEHME HECKOTTbKUX MeHb-  (MpnMeHMuy Takke BAT u ebixoprot T1 OT  nOCHOCTV: NEpPEenamMBaTs AETCNM M NPUKACATH- -)
Uero HOMUHanO. [l1obl KPEMHMEBLIE TMNG  CTOPON NOMMOBON MAM TPQHIMCTOPHON POMMO- G K HIAM MOXHO, TONLKO OTCOBAWHMB MUTCHME. a
KI102A, b. MorowayT 1 nioGbie fpyrve (B Tov  NNGPATYPBY), 1 BOPMGHT C SMIEKTDOMATHATHBIM =
uncne us cepun KILT05) ¢ obparkem Tokom  kancionem BF1 muna IOMLL, TM-2A, I3M-  Jheparypa £
nmeree 1 MkA, paccuutanHbie Ha obpattoe  4M, TOH-1 wm ppyrm nomxonsuwm. Bpems- 1. Caemixuir E. Cnabo - BuikniougH, curib- °
Hanpsxenme He Hike 200 B. KonaercaTops  30paiowmil 1 pOspenuTenbHbiii KOHIEHCATop  HO - Bknioyen//MogemmcT-koHETpykTop. - BN
nneHounsle una K73-11 unn gpyrve ¢ munm-  C* (emxocTbio o Heckonbkix Thicsd nmkoda- 1993 - Nel. - C21. i
MQIIEHBIMM YTEHKOMM, HO HOMUHONBHOE HOMPS- g, M BLILUE) CHUXOET HONPSXEHME COMOMH- =
ABTOpY AGHHOS CTaTEM BOBENOCH Pa30BPATS MAPOYKY PORHOYTPBAREMbIX MORENEs aBToMObMNEs “KuTaHCKOH” CBopKH. MHdopma- 8.
LM O TOM, YTO OH YBMAES BHYTDH, MOXET OKQ3QTHCH MONEIHON JPYIMM POBHOMIOBHTENSIM. L

B poprontobutenbckux XypHanax onybamMkoBOHO HEMANO Cxem
aucrem poproynpaeneni. Oy, KK NPOBUNO, COREPXAT MHOTO fig-
Tonei u TpebyioT onkTa B HACTPONKe. AsTop pasobpan “kuTaiickyio”
pamvoynpaensiemyio mawwny. Ha Hebonsluoit nnate, poamepamu
5030 MM, pOCTIONOXEHS! OKONO RECATKA TPAHIMCTOPOB M OfHA Crie-
UMONM3MPOBOHHES MuKpocxema. 1o nevatHol nnate coctasun
fpUHLMIMOnbHYIO cxemy (puce. 1). WnterpansHos mukpocxema (MMC)
RX2 npencrasnser coboi npuemHUk-Lewmdparop HO NsTh KO-
mang: “cron”, “snepen’, “Hasan”, “eneso” u “snpaso’. Ha exone
YCTPOWHCTBA NPUMEHEH CBEPXPErEHEPATUEHLI AETEKTOP HA TPOH-
auctope V1. BhicokouacToTHbIM CcurHan nepenarumka, Bo3GyxpaeH-
Hbif B GHTEHHE NPpHemHKKa, yepes koHaerncatop Cl nocrynaer Ha
KonebaTenbHuit KORTYD, BKNIOYEHHHI B KONNEKTOPHYIO Lefb
TpanaucTopa V1. Ha Hecyulyio yacToty nepenarumka KOHTYp nof-
crpameatot karywxoi L1. Yepes xonpencarop C10 ebigenettsie u
YCUNEHHbIE NPUEMHKKOM MMnynbCH nocTynaiot Ha MMC RX2, a ¢
HEE YepEe3 YCWIUTENM MOWHOCTH - HO COOTBETCTBYIOLUME
3NEKTPOABUIATENM.

“KuTamckKkmue??
MIPYILUKM

K.B. Xpnixog, r. Yeprosup
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50 _/L\bo Ha pme.2 nokasaHa cxema nepenaTuuka, B KOTOPO# TAKXE MCIOMb3y-
ercs cneumanuamposankas VMC TX2 - nepegarumk-umdparop. 3aaaio-
it reneparop cobpar Ho V1 ¢ keapuesoit crabunmaaupelt yactotsl, Cur-

50 Han BY wepes konpercarop C3 npuxoput Ha 6a3y cmecutens V2. Ciopa
" xe uepes peanctop R? ¢ UMC TX2 nopaetcs mopynupytowmit curkan, ko-
TOpHIA fanee yepes ycunutens V3 nocTynaer B QHTeHHy.
CBepeHmii 0 NPUMEHEHHBIX MUKPOCXEMOX HIM B TEXHWNECKOH nuTepary-
! pe, w1 B VHteprete Haitv e yaanocs. Ha stux MMC moxko cobpars
MHOTO NONE3HLIX YCTPOKCTB, HANPUMEP PO3NMYHLIE CUCTEMBI POIMOCUIHG-
AM3AUMA.

B apyroit papvoynpaensemoit mowme npumerena MMC RX3 wa pu
< xomaHmbl: “cTon”, “Bnepes” u “Hasan ¢ nosopotom Hanpaso®. Cxema ee
= noqTH TaKAS Xe, Kok u Ha puc. 1. Cxema NepenaTumka Ans Hee NOKG3aHO
v puc.3 | Ha pue.3.

o. Kaxaewi pamiomo6utens 3H0eT, Kok HeoBXommMo 8 AOMaLLHEN MHHI-TIOOOPATOPIM MMETH XOTA bl JBQ CTABUIMIUPOBAHHBIX HCTOY-
HHKQ MATQHMA C LMPOKYM BMOMO30HOM PETyIIMPOBOHMA BLXORHOTO Hanpsens. LLnpoko pacnpocTparerksii crabumsarop Hanps-
O xexms o VIMC KP142EH12A scem xopow, Ho He meer 3awmmsi ot K3. O 3 sapuarTos npocroro peLeHus 31Ok MpobRembl onu-
xI caw 8 craTse.
 Mpocroii cra6 op
Hanpsxe C 3 n or K3
A.A. Tarapenko, r. Kues
ABTOp CTQTHM HUKOTGO He Ceumonuanpo-  [oceTs “nioBumbi" papvropbiHok “Kapa-
BOJICA HO KOHCTPYMPOBOHMY CTOBUIMSATOPOB  BAEBH AQ4M” B HOEXE HQ NTO-TO HEROPO-
wanpsxerus (CH) u Gnokos nuTanus fns  roe, HECTOXHOE ¢ “IOCTOMHLIMM nopamMeTpo-
NATCHUS PORMOGANAPATYPL M HONGAKM PG~ Mi” M MUHUMYMOM BETGNEH, GBTOP OCTOHO-
Aroniobutenbekix KoHCTpykumii. Mocne b~ uncs Ha KPT42EH12A, MMMOPTHBIF QHAROT
xopa w3 crposi crapetbkoro-CH, awano- LM317 [2]. Mockonsky CH wa UMMC
muHoro onucarHomy 8 [1], usrotoenenHo-  KP142EH12A we wmeer aauwmsl or K3, npu-
fo ewe B CryfeHveckue roms, paborath  WNock HEMHOrO AOPABOTATH €ro.
2 CTONO THXENOBATO. MpMHUMNIKONEHOS CXEMO MOREPHU3UPO-

PA 2°2004
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R1 20 kOm R6 1,2 Om C3 22 mx®x63 B
R2 75 xOm R7 22 Om C4 0,1 mx®x63 B
R3 10 xOm SA1 MN3-1 VT1 KT3151
R4 240 Om C1 2200 mx®x63 B U1 AOY103B
R5 6,8 xOm C2 0,1 mx®x63 B DA1 KP142EH12A

sanHoro CH nokasaHa Ho pucyHKe, srelw-
HUH BiA - Ha @OTO. B cranaaptHolt cxeme
skniouerns KP142EH12A npu sepxHem no-
NOXEHMH [IBUXKO PErynMpOBOYHOTC pesuc-
Topa RS (Hmuskuit noteruman) mukpocxema
UMEET MMHWMCIBHOE BHIXOLHOE HOMpsXe-
nue 1,2 B. [Mpw Bricokom noteHumane - Mak-
cmansroe 37 B. Makcumanshblit Tok cra-
Eumzaumn 1,5 A. 3awmra or K3 pabora-
€T CnenyloLLM 0BPI3OM: NPM NPOTEKaHUM
TOKQ HOTPY3KK (B OBTOPCKOM BapuaHTe 60-
" nee 1,1 A} Ha pesucrope Ré ysenmumscer-
5 MOMEHME HONDSXEHHS, COOTBETCTBEHHO
YBENWIMBAETCS TOK CBETORMORG ONTPOHA

U1, 410 BEger K OTKpsTUIO TMPMCTOPA On-
Tonapsl 1 Tpaxauctopa VT 1. Mpu otkpbitum
TPOH3KCTOPG Ha BhiBoge 1 crabunmaatopa
DA1 nuakmi norenuman, CH nepexopur 8
PEXUM MUHUMONBHOTO BLIXOBHOTO HANPS-
xerus. ToK, NPOTEKTIOLLMI Yepes TMPMCTOP
onTpoua U1, gocratoueH gns noaepxamms
ero B otkpbitom coctostiun. Ceeroamopl
VD1 (senevoro ugera ceevenms) u VD2
(kpackoro LBeTa cBEYEHMS) CyXaT AnR M-
nvkaLmm Bkoverns CH 1 pexuma aauwms
npu K3 cootsercreento. Knonka SAT cry-
xut ons Bosspara CH B pabouni pexiim.
Hepocratkom koHcTpyKUvm sBRseTcs Henon-

HOE OTK/IIOYEHME BLIXOfIHOTO HANPSXEHMA
crabunmaatopa. C3KOHOMMB HO MROLLGAM
pacceneaHus popmatopa DAT nocpencr-
BOM YCTGHOBKW HO POAMATOP HEBONbLICTO
kynepa ot npoueccopa MK, asrop nonyumn
“ROCTOMHYIO” 30MEHY BhILIEALLEN M3 CTPOS
KOHCTPYKUMM.

Beranu. B crabunuaarope nprmeHeHb

* peancrops MITT-0,25, peauctop R6 - C5-

16B. KoHpeHcaTopy MMNOPTHOTO NPOM3-
sonctea. CeTommons MOnorabapuTHbie um-
noptHete. Ontpon UT - AOYT103 ¢ niobbim
GYKBEHHBIM MHEKCOM.

Hanapxa. MNocre npesepxu npaeunb-
HOCTH MOHTOXG BKIIOYCIOT ycTpoiicTeo. (Ha
puc.1 He NokaaaHb TPaHCHOPMATOp U au-
opHbi moct.) MNposepsioT aMancson perynm-
POBOHMS BLIXOJHOTO HONPSKEHMS, 3ATEM,
NOAKAIOYMB HATPY304HOE CONPOTUBNEHME
(nopsaka 20 Ow), nocTenexHo yeenmumea-
10T BbIxoaHOE Hanpsxerue ot 1,2 B no mak-
CUMYMO. AMMEPMETPOM KOHTPOIMPYIOT TOK
cpabarHBammMs 30wmTH. MoxeT noHano-
BUTHCH MBMEHEHME CONPOTUBEHMS PEIUCTO-
pa R6, a peancrop R7 moxer 6uimb ucknio-
yeH W3 cxembl. B 3aBMCHMOCTM OT THnOB
csetopmopos VD1 u VD2 soamoxho
NPMAETCS NOROBPATE CONPOTHBAEHMS PEau-
cropos R1, R2.

2

Jlureparypa

1. Nlykosrumkos O. Crabunusarop Ho-
NpsXEHMs C ABONHOM aawyront ot K3 s
Harpyske//Pagyo. - 1986. - Ne9. - C56.
2. Tynu M. KapmaHHbIit cnpasousmk no
anexTpoHuke. - M.: Drepromsgar, 1993.

*

UHaukaTop
OAWHOYHbIX

KpaTKOBpPEeMeHHbIX

UMMNYNbCOB

lon Hosan mHe notpe-
60BaNCA MHAKKATOP pPaau-
CUMOHHOTO  U3NYYEHMS.
Mprobpectn cuetunk leiire-
pa CBM-20 u waroroeuts
npeobpa3osaTENb HANPS-
XEHUsl He COCTABMNO TPYAC,
HO 51 OCTOHOBMAACH HO CXE-

Me uHauKkaTopa umnynbeos. [Nepenpo6osas
HECKONbKO CXEM, MPULLNG K BLIBOAY: YCTOM-
YMBO M KOYECTBEHHO PABOTET TONLKO
xnaccuueckos cxema (pue.1}. Maroroene
MHAMKATOP, HE YAEPXANGCh M Pewuna yn-
POCTHTL CXEMy: MEPBOHOYONBHO MCTIONBL3O-
sammcs ee K561J1A7, vo B oxonuaTent-
HOM BapuanTe - Bcero ogHa K561J1H2
{pme.2).

Cxema npocTa 1 B 0CoBOM NCSCHEHMM He
nyxaaercs. Ha D1.1, D1.2 suinonnen exop-
HOW GOpMIUPOBaTENb, GOPMUPYIOLLMI 13
BXOHOTO MMMYSbCO NPOU3BONBHOM GOpMml
UMNYRLC C KPYTHIM GPOHTOM 1 cnanom. Ha
D1.3, D1.4 nocrpoen onHoswbpartop, yee-

AMYMBQIOLLMY [IMHY UMIYNb-
€O IO BEAMYMHBI, AOCTATOY-
HOM Ans TOro, 4To6H cpabo-

TOnM 3BYKOBOW reHepaTop
va D1.5, D1.6 u ceetopmon-
HbiYt uHoukatop Ha HL1.
Tpauaucrop VT1 Bbinon-
HAET GYHKUMIO KIIoua [ns
YNPOBREHMS Nbe3OKPUCTON-
AMYECKMM 3B0HKOM. [lakHas

CXema oTiMuHO pabotaer B
cocTaee undposoro npob-

C.M. Kozmuxas, r. Kpusoit Por CseTonvoaHbIA
‘ CUrHanU3aTop
BxogHo# | Tpurep || Onwxo- 3ByKoBO#
umnysiec | LUmuTTa[ | Bubpatopl | curnanusatop
puc. 1| K 8oi8.14 D1 I+9B
VD1 K[15225 -
N KebmB.7 D1€—j_
i R7 1M
R3 1M n%m L
—{ 77} VD1 VD3
. 1. . . D15
5 |R21o0x D14~ D12 |, el D13 D14 | ynsas
o122} 1 1 Bt [ i 1
Ri ct
51 OKE D1 K5617H2 00T gﬁ C2910
HL
A307

1 DA AOA

HUKO [0S MHOMKOUMM Ofik-
HOMHBIX KPOTKOBPEMEHHbIX
MMNYNLCOB,
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FeHepupyIOLWMi ONTPOH HA MUTTIOLLIEM CBETOAMOAE

AN, Byros, c. Kyp6o, Gpocnasckas obn.

lMNoseulumecs we Tak posro 8 CHI mura-
toume ceetoguops (MCL), npuwnmce no
BKYCY MHOrMM papmoniobutensm. MNumnuesie
yMbi BLICTPO CMEKHYRM, YTO TOKKE CBETOMM-
Ofibl MOXHO MCTIONb30BATL HE TOMBKC A MO~
NY4EHNst CBETOBLIX BCTIBILUEK, HO W YCMELHO
30CTOBKTL X PaBOTOTH B KAYECTBE reHepa-
TOPOB MMAYNILCOB B PO3NMYHBIX CXEMOX BKIIO-
senvs 1, 2).

Bronve ecrectBenHas 1 obbacHumas pe-
axus MCJ] Ha Brewmiolo 3aceeTky HooguT
HO MBICTTb, O HENb35 JIW €50 MCNIONL30BAT KAK
dorvouyscTauTenbHLM nemenTe Okasbiea-
ercs, MoxHo, 1o eute kak! Ecan MCJ] ocee-
TUTb SIPKUM UCTOYHUKOM CBETQ, TO HQ €70 Bhi-
sonox noseutcs SC po 0,5 B. Ho npume-
neHre MCJI kax oBbiuHoro dotopmona epsp
N MOXHO CYMTATb POLMOHANbHBIM. A uTO ec-
N1 €ro 30CTABUTL FEHEPUPOBATL MMMYSbChL
1 OfHOBPEMEHHO PEArMPOBATL HO BHELL-
HIOIO 3acBeTky? [ocne Hecnoxmbix Skcnepu-
MEHTOB NOABMIACH CXEMQ, NOKA3QHHAS HO
puc.1.

Ecn pabounit Tok muratowero ceetopm-
Ofi0 OTPGHHYMTD HECKONBKUMY EAMHULIMA -
LECSTKAOMA MMKPOOMNED, TO €ro BCTbILLIKA
CTQHYT NOYTU HE3AMETHY! [1N9 1030, HO BCE
Xe OHW BYpyT, G 3TO 3HQUMT, YTO M B MUK-
POTOKOBOM pexume oH Byper renepupo-
BaTh uMnynbel. [Npu ocsewennn xe MCI

R2 200

LOCTOTONHO SPKMM MCTOYHMKOM CBETQ, reHe-
parop Ha HL1 npekpatur konebonms, npu
3tom HaraHopfie MCJL yctaHoBrTCR HOnpske-
Hue, Bnuskoe K Hynio un goxe Hebonblioe
OTPULATENBHOE.

B kauecrse ucTounuka ceeta MOXHO Mc-
MONb30BATH M3NYQIOLM CBETORMOR MHPQ-
KPOACHOTO AMANG30HA, NOMECTUB €ro
nanpote MCJL. Takum obpasom, nonyua-
€TCH FEHEPUPYIOLLMI ONTPOH C OTKPBITHIM
KOHQSIOM C OMIAMTYAION UMMYNbCOB HO Bbi-
xone (npu pabote Ho Harpyaky 2 MOM)
oxono 2 B.

Tak KaK TGKOro NEpencac HANPSXEHWs
MOXET OKO3QThCH HEAOCTATONHO [OXE ANs
nogoun Ho exopsl KMODM-mukpocxem, To
OMANKTYZY WMMAYNIBCOB MOXHO YBENMYMTS,
€CIM y3en LONONHUTb YCHAMTENEM HA Nnone-
som MOT-tpaHaucTope, kak nokasaHo Ha
PMC.2. 3pech PO3MOX OMANMTYAB UMIYIHCOB
LOCTUIQET HCNPSXEHWUA NUTCAHUS, NO3TOMY
UMPAYNBCH CO CTOKG TPOH3UCTOPG MOXHO
NOLKOBOTHL KOK HA Bxogbl Mukpocxem KMOTT,
Taxk v TN, TTALL.

Peaucrop R3 nopbupator Tax, wtobb no-
AyumuTb yCTOMuMBLIE NepexnioyeHns V1. Kon-
nevcarop Cl ycranaenmeaiot, ecm Heob-
XOIUMO OTOUILTPOBATL BHICOKOYOCTOTHBIN
“wym”, koTopwin cospoet HL1 so Bpems po-
6oTbi.

lns 3xcnepu-
MEHTOB MOXHO MC-
MOMb30BATb MUrQ-
IoLUME CBETOAMOMH
KPOCHOTO My

; HL1
L-36BSRD

OPQHXEBOrO LiBe-
TO CBEYEHMS B MO-
TOBbIX AMDDY3HBIX
KOPNyCox AMamer-
pom 3 U 5 mm, HO-
npumep, L-56BID.
Jlyuwme pesynsto-
TH NONYNQIOTCH CO
CBETORUOACOMM
MeHbLUEro fMame-
Tpa. Undpakpac-

Beixop L

> +5B

VT Buixog S
KN501B
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Hbil CBETOIMOR MOXHO B3sTb NoBow, Hanpu-
mep, w3 cepuin AlT07, AN08, AN123,
AN 56. Monesoi n-kKaHONBHLIA TPAHIUCTOP
C U30NMPOBCHHBIM 30TBOPOM MOXHO 30Me-
HWTL aHanoriurbiv MOT-knioyom 13 cepui
KM501, KP1014KT1, KP1064KT1. Wx uoko-
NEBKO NOKO3QHA HO PUC.3.

Asnanorunsim o6pazom MCIL pearvpyer
M HO OCBELUEHWE Er0 KPUCTMNIOB NyYOM
NIG3EPHOM YKO3KM, YTO NO3BONSET ynpoB-
NSTb UM HO PACCTOSHUM IO HECKONBKUX Me-
TPOB, XOTA NPy TAKOH AANLHOCTH “npuuenv-
BOHME” 3QIMET HEMQNO BpEMEHM,

ConpoTuBneHue TOKOOTPAHUUHTENLHOTO
pesuctopa B uenu uanyyaowero MK-ceeto-
AMORa BHBUPOIOT TOK, 4TOGH NpoTekalo-
LI TOK HE MPEBBICHA MOKCUMOINLHO fONY-
CTmbii inst BBBpaHHoro Tuna MK-ceetopu-
opa.




Kapuesbiii rexepatop Ha MOM-Tpansuctope &

A.T. 3wi3i0K, 1. Jlyyx

Cxem KBOpLEBLIX FEHEPATOPOE CyLLECTBY-
et muoro. lNopaensiowee 60AbLLIMHCTBO U3
HMX BLINONHEHO HA BUNONAPHEIX TPAHIMCTO-
pax, a cxemsl Ha nonesbix MOMM-rparaucTo-
pax - peakocts. MOM-1paramcTopsl Gonee
BHICOKOHOCTOTHBI, YTO NO3BONRET COBUPATH
HO HUX O4EHb NPOCTHIE BBICOKOYQCTOTHBIE e~
Hepatops!. [nasroe npemmywectso MOT-
TPOH3UCTOPOB B TOM, 4TO YWCAO NEMEHTOB
obBeckM MuHUManbHO (puc. 1).

U3 puc.1 BupHo, 4To cxema keapLieBoro
reHepaTopa npegensHo npocta. B kauect-
e koHpeHcatopa C4 nepsoHauansHo wc-
MONb3OBANCA KOHAEHCATOP MEPEMEHHOM em-
KOCTH (M3MeHeHHe emkoCTH npumepHo ¢ 10
o 490 n®, uamepeHo usmeputenem emko-
CTH}, KOTOPHIN NOCSIE HONOXMBOHUS 3OMEHH-
A1 FIBYMS MCROFOBCPUTHBIMW KOHAEHCOTOPO-
mu. OfivH KOHIEHCATOP NOCTOSHHOTO HOMM-
HONG, O BTOPOW MOBCTPOEUHBIM EMKOCTHIO
npubnuantensHo 1/10 emkoctn nepeoro.
Jlyswe Bcero renepatop paboTan Ha Tex yo-
CTOTOX, KOTOPHE YKA3QHb HA KOPMyCax
KBAPLEBLIX PE30HATOPOB. MCMbITaH FeHe-
PATOP HA PE3OHATOPOX B AMANA3OHE YaC-
101 465 Kl1..12 M. Buno ycranoeneHo
OKOMNO ABAALCTH POSNMYHbIX KBOPLEBbIX pe-
30HQOTOPOB B PA3NMYHOM MCMONHEHHH (CTek-
NAHHBIE, NNIOCTMOCCOBHIE M METARNMYECKMe
xopnyca).

lns kBapuesbix pesonaTopos 465,
770 kM 1 go 1 MIu MHaykTMBHOCTH KOHTYP-
Hoit katywku L1 cocroensna 800 mkfw. Po-
Boraer cxema 1 ¢ apoccenem TpeByemoit u-
AyktMBHOCTY B KavecTse L1 (¢ HesamkHyTbIM
MCFHUTHBIM CEPAEUYHUKOM, TO ECTb C BO3MYLLI-
rbim 3a30pom). C KBapueBsiMY pesoHaTopa-
mn ot 1 My (1,1; 1,215; 1,312..1,975 MIy
n Ta) u Gonee ungykterocTh L1 HyxHO
yMEHbLUMTL, ABTOp HO 3TWX YOCTOTOX YCTQ-
HOBNMBQ KOTYLIKM M APOCCENM MHOYKTUBHO-
ctbio okono 150 mklH. Unaykrusrocts ka-
Tywku Bypet okono 150 mkTk, ecnu Ha kap-
kace 20 mm namotats 148 eutkos nposo-
ac @05 mm (oaMHa HamoTKK MpMBRMaK-
TENbHO 76 MM).

[ns usroToBneHms gpoccenein MOXHO BOC-
NONb3OBATLCS METOMMKON, APMBENEHHOM B
[1]. Uckomoe uncno Butkoe ppoccens

N=32(L/d)'/2, rge L - unpyktverocTs, MklH;
d - anameTp kapkaca karyiku, mm. Pacuer,
KOHEUYHO, OPWUEHTMPOBOUHBIN, HO BMOSHE
NOAXOMUT Anst faHHOM cutyaumu. [lns uacto-
o 2..3 MIu uHayKTBHOCTS KOHTYPQ Bbing
g npegenax 30..50 mklH, o ¢ kBapLEeBbMM
pesoHaropamu HO 5.6 Ml - 12...15 mxlw.
Pabotoer renepatop 1 co CTAHROPTHBIMK
Apoccensmu (BHICOKONOCTOTHOE WCMONHE-
nue, Bykea "[17), 12, 13, 15 mxln. [ins 7 Mfy
L1 paena 12 mxlw, pns 8...12 MMy - 6 mxlw.
IMpy 3TOM ABG APOCCENS MOXHO BKIIOYMTH
napannensio. OpreHTUPOBOUHBI pacyeT
apoccens Ha GEPPUTOBOM CEPAENHUKE NpH-
sener 8 [2], N=8,5L'/2

CrabunbHOCTL YACTOTH B AICHHON CXeme
BCELENIO ONPELENsieTcs KeAPLEBHIM Pe3o-
HOTOPOM, O KOHTYP BAMSET HG GOpMy M
OMNUTYAY BBIXOAHOTC HaNpskeHus. Tak yto
CTABMNBHOCTL NAPAMETPOB EMEHTOB KOH-
TYPQ BAKSET BOMbLUE HA 3T XOPOKTEPHCTU-
ki, HeXenu Ha uHbie. [eneparop pabotocro-
COBEH B INANA3OHE NUTQHOLLMX HONPSXEHMH
5..30 B. B cropomy ymeHbwenms paboto-
CnocobHOCTL BOIMOXHA Npu Bonee Tuig-
TenbHoM nopbope snementos L1, C4
ymenbiuenmnn emkoct C5. Hanpsxenme 6o-
nee 30 B Ha cxemy e nopasanm. Mockonb-
KY C YBENMYEHUEM MUTOIOLLETrO HONPSXEHMS
YBENMUYMBOETCS M BHIXOMHOE HANPSXEHHE,
TO NS CTAGMAM3OLMK NOCNERHErO HYXHO
MCAONB3IOBATH CTABUNMIMPOBAHHBI MCTOMHIUK
HOMPSXEHHUS NUTAHKS renepaTopa. Tok, no-
TPeBNSEMbIit reHePCTOPOM, 3ABMCHT OT Ha-
CTPOMKM KOHTYPG M HEe npPeBbloer
10...20 MA, TaK uTO MowHOCTb pesncTopa R2
MOXHO ymerbLns (0,25 Br). Ha cxeme npu-
BEMIEH MCMbITATENbHbIF BOPHOHT KOHCTPYKLMM
reHepaTopa.

3ateop TPaHaMCTOPA Yepes peamcTop R1
coeguHeH ¢ ucrokom VT, noatomy nocneg-
HIiA POBOTOET NP HYNEBOM CMELLIEHMM MEX-
Ay 30TBOPOM M MCTOKOM. Brixop reneparo-
pa ¢ kongercatopa C5 ewicokoomHbiit. Hro-
66l OPTOHMIOBATH HU3KOOMHBI BHIXOR, HyX-
HO CHUMQTb CUTHON C YacTh BuTKOB L1 wnm
NPMMEHMTL IONONHUTENbHBIN GydepHbii ycu-
nuTenb. TaK, HANPUMED, AP MCMIONL3OBAHMM
kaTywku guanazona 1 Mly {148 sutkos,

R2 300
C150mk x 50B  C3 0,01mk el

Jj J_ _L +5..30B
I Cg‘I:MKI e Bbix.2
ol U
VT1 Bhix.1
2M1902A —%ﬁ#—o

C510

=150 mxl') u cHsTUM BEIXOAHOTO CHTHANa €
15-10 BUTK (CYMTCS OT BEPXHETO MO CXEME,
"XONORHOr0") eMKOCTb PA3NENUTENLHOTO KOH-
aencatopa C5 moxHo yeenuuuth 0
1000 n®, He onacasch mpu STOM CPbIBa
xonebanmi rerepatopa. Hanpsxenue, ko-
HEWHo, ymeHblmTcs npumepo B 10 pas, a
HOTPY304HOS CNOCOBHOCTL BO3POCTET NpH-
MEPHO HO ABA NOPSAAKQ.

Ecm Hyxra Gonbluios omnamTyaa Bbixop-
HOTO HOMPSIXEHMA FEHEPATOPC, TO Heobxo-
IMMOC HO BBIXOIE YCTAHOBMTL BydepHbiii you-
nuTenb (o Toky). MoxHO Take uenonb3o-
atb Tparancropl KM902 (A} u KN901 no
cxeme ¢ obupm rctokom (OM), noaxniouns
3aTBOp {4epes koHpencarop) k otsopy L1.
Tenepnp BaMsHME HOTPY3KM HO 30RCIOWMI
FEHEPATOP GYAET MAHMMOIBHBIM, NOCKORKY
EMKOCTb PO3ENMTENBHOTO KOHBEHCATOPa
MOXHO BbGPaTL HeGonbuoi (10...100 nd),
O YMEHbLUIEHWE OMNMMTYAL CKOMMEHCHPO-
BaTh kackagom Ho MOTl-Tpansucrope ¢
ou.

deranu. Tpouauctop VT 3amennm
29026 (KN902B) nnm nrobbim apyrim axa-
nomuHbiM 1o xapaktepuctukam MOIM-Tpak-
auctopom. Mpu pabore Ha BY Heobxopmo
NPUIEPXMBATLCA OBLLENPUHATLX NPABUN
MOHTOXC. Yxe c uactotsl okono 5 Mly
KOXObIA COHTUMETP MPOBORO OKA3LIBOET
BAMsHWE Ha paboTy reHepaTopa, YTO 3aMeT-
HO IOXE HO KPaHE ocuunnorpada.

Ha pme.2 nokasoHo pexomeHgyemoe
B3CHMHOE POCTIONOXEHHE AETONEN reHepa-
Topa.

Hanapka rexepatopa sakniovoercs B
nogbope emkoctn koHpencaropa C4. Qop-
MO CHrHONG APW 3TOM M3MEHSETCA OuYeHb
CUNBHO: OT MSIOMOHHLIX MMAYNbCOB A0 CH-
Hycouasl 6e3 BUAMMbIX HO 3KPaHE OCUMANO-
rpada C1-65A uckoxenuii. D10 noaTeepx-
ROET BLICOKOE KOYECTBO MONYYEHHOTO CUTHO-
na. Mpu 31om TOK, NoTpEbRsembIf OT UcTou-
HUKG MUTOHMS, YMEHBLLWTCA B HECKOMbKO
paz (1.5 MA). Bexon cxemb nopkniouancs
Yepes LTATHLIA AENUTENb HANPAXEHNS
C1-65A. Kak nseectHo, keopueBbie pesoHa-
TOpb B TEHEPATOPAX HO BUNONSPHBIX TRCH-
3WCTOPAX YOCTO BLIXORAT U3 CTPOR (keaply
BKIIOUEH MexXay 6a30W 1 konnexTo-
POM TPOHIUCTOPG, W HA KBApLE
POCCENBAETCA MOLLHOCTH). [laHHH
TEHEpPATOP MCKMoYaeT AedekT
KBOpUQ, TOK KOk 3aTBop MOI[T-
TPOH3MCTOPA - 3TO, N0 CYTH, KOH-
LEHCOTOP.

Tureparypa -

1. Tpexos A. BuicokouactotHue
ppoccenu//Papuo. - 1984. -
Neb. - C.23.

2. Tpuropses b. [lpoccens Hao
deppurosom crepxre//Panmo. -
1988. - Ne9. - C.60.
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Tpu pemorte umm Hanaxmsarmm paspabaTsiBaeMbiX YCTPOMCTB MHOTAQ HEOBXOMMMO MMETb LBYX/TY4EBOH OC-
unnnorpag. Ho takwe ocumnnorpage He scem pagmomoburensm o kapmary. Bepostro, y bonbiwmHcrsa po-
avomobutenes, umeioyix ocumsinorpag, o opHonyyesos. Ecnm notpebHoCTs B ABYX Ny4ax PEaKkas, SM3oamy-
HOS, TO MOXHO OBOMTUCH M OBHOMYYEBBIM OCUMANOTDAGOM, H3FOTOBMB K HEMY KOMMYTQTOP.

JByXKaHANbHbIK KOMMYTATO
K O{HONy4eBOMY ocLuanorpady

B.C. Cameniox, r. Kues

Mpocreiweit popabotkoii ogHonyue-
BOTO OCUMANOrpada sBASETCA PE3uC-
THBHLIA Cymmarop (pue.1). Peanctop R2
BLIGMPQIOT NPOM3BONLHO, HANPUMEP, B

onp.'z

Bxoa 1
R1 R2
Boixog,
R3| | K ocyunnorpady

L
prc 1|

npegenax 50..1000 Om. Yem Gonbiue
QMMMUTYAQ MCCNIEAYEMBIX CUTHQNOB, TEM
MeHbLue conpoTHBnexme pesuctopa R2.
Pesuctopsl R1 1 R3 nopbupaiot Takum
06pa3om, 4ToBb X CONPOTHBREHHUS Bhi-
NK NPSIMO MPOMNOPLMOHONLHL NOCTYNG-
IOLUMM HO HUX HOMPSKEHMAM.

B uensx 6esonacHoctn He cnepyer

D1 - KP1006BH1
D2 -1/2K561TB1

VTI1, VI2-KT3102"

MOACBATE HAMPSIXEHUE CETM HO BXOMbI
cymmaropa. Ecnu xe 6es atoro oboit-
TMCb HeMb3fi, TO HEOBXOAMMO Mpume-
HUTb PO3BSA3LIBOIOLLMA TPAHCHOPMATOP.
B cnyuae uactoro koHTpons Bpemen-
HOTO POCTIONOXEHHSI UCCNENYEMbIX CHT-
HOMOB, NyuWe 3QTPATUTL ONPefeneH-
HOE BPEMS W M3rOTOBMTb [BYXBXOAOBbI/A
KOMMYTOTOP K OBHONY4EBOMY OCLMNNO-
rpody. MMenHo Tok s nocTynun npu Ho-
NOXMBOHUM MOKETO TPexpO3HOTO yri-
POBMSIEMOTO BLINPSIMUATENS.
MpocmoTpes crapeie XypHansbi, Ha-
LUEN CXEMY NPOCTOTO 3NEKTPOHHOTO KOM-
mytatopa [1] u mopepHuanposan ee,
4TO NMO3BONMNO YMEHBLIUTE KONUYECTBO
POAMORETANEN M YNYNLIMTL YOCTOTHBIE
csoicTea ycrponctea. Cxemo Mogep-
HU3WPOBOHHOTO [BYXKOHQNBHOTO KOM-
MYTQTOPA K OfIHONYNEBOMY OCLMIIO-
rpady nokasawHa Ha puc.2. OH copep-
XUT EHEPATOP MMMYNBCOB HO MUKPOCXE-
me D1, penmrens 4QCTOTH HO ABO HO MM~
kpocxeme D2 u cymmarop Ha TpaH3uc-
topax VT1 1 VT2. TMpu ykasaHHbX HO
CXEME HOMMHQNOX POAYO3NEMEHTOB 4Q-
cTota reHepauun pasxa 16 klu. Bxog-

HbIE CHUrHONbHBIE Kabenu W BbIXOAHOM
kabenb Ha ocumnnorpad Heobxopmmo
NOABOANTL SKPAHMPOBAHHBIM NPOBOMOM.

Honaxueanusi fBYXKOHONbHBIA KOM-
MyTaTop He Tpebyet, cnefyet TOMbkO
NPOBEPUTHL NPABUABHOCTE MOHTAXO M
HOonuunMe uMMNynbCOB HO BLIXOAE reHe-
paTopa nocne nogknoueHus Kk Bnoky
nutanus. Keramm, nyuwe ncnons3oears
OTAENbHBIN BNOK NUTaHKS, A HE TOT, KO-
TOPbIH NOAKMOYEH K UCCNEAYEMO Cxe-
me. Ecnn MOHTOX KOMMYTOTOPA BLINOS-
HEH MPABUIBHO, TO MOCNE BKMOYEHMS HO
3kpaHe ocumnnorpada HabnioaaloTes
[BQ Nyua, POCCTORHUE MEXTY KOTOPHIMM
uamensiioT peanctopom Ré. Mepgmertsie
pesnctopsl R7 v R8 nossonsior uamersts
YCHNEHHE BXOAHbIX CUrHQNOB,

Bmecto JK-tpurrepa K561TB1 penun-
Tenb YQCTOTH FEHEPATOPA HA ABA MOX-
HO ocywecTeuts Ha D-tpurrepax tvna
K561TM1 unu K561TM2 ¢ cooteetcrey-
Iowen cxemoit Bkniovenms. Hepocrarok
KOMMYTOTOPQ - HENMHEHHOCTb CUTHASIOB
NPy BOMNBLLOM YCHNEHMH, O TAKXE HEKO-
TOPBIE CIOXHOCTU fIPU KOMMYTOLIAM UM-
NYNbCHLIX M HM3KOYOCTOTHBIX HOMPSXE-
HUM, OKYNOETCA NPOCTOTOM
CXEMBI, BEAb OCHOBHYIO 300-
Yy - ONpefeneHre BPEMEHHO-

D1 D2
R1 4] 8 16
1k s
7 — 1
. 6LTT
R2 3
15k 6. 53
2 71K
ID—R
5[1 8
c1 | C2 J-
6800 0,015T
-
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Bhixon O PAcCoOrnaCOBaHMS ABYX
r MMNYNbCHLIX CUTHONOB - OH
BINONHSET.
Kommytatop cobpax B
NNaCTMACCOBOM Koprnyce
41%1( pasmepamn 125x90x40 mm.
Bxon 1 Pesuctopbi R7 v R8 muna CT1-
i f Il. Pesuctop Ré nposonou-
i tuna MM3-4.
RS Jlureparypa’ )
470k 1. MNorios Aﬁ’gn"ex‘rp‘owmﬁ
N B’:‘E}, KOMMYTOTOD K OCUMINOTPO-

dy/[Pamo i= 1974 =Nob. -
C.55
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C.M. Piomuk, r. Yepuuros

{Oxorvarme. Havano cv. 8 PA 1/2004)

KomnbiorepHoe ynpasnenue Ha wuke 12C

B VGA-aganepe [1] pervctpy 8 mukpocxemax AL250, SAA7110
He mmelor FLASH-namstn. 310 osHauaer, yto sarpyxaembie no wu-
we 12C paHHbe NoCne BHIKIOYEHMS NHTQHUS TEPSIOTCH U WX HORO
KOXAbIH P03 BOCCTOHABMBATL 30HOBO. Ecnn sarHoi npouenypy He
COenaTh, TO B PErMCTPbl BYAYT 3ArPyXeHbl HOYATbHBIE KOHCTAHTHI,
xpansiunecs Bo BHyTpenHem [13Y-bios. Mpu 3tom mukpocxema

YAET HOPMONLHO BHINOMHSATL 30AGHHBE GYHKLIMM, HO TONLKO B Of-
HOM, Heperynupyemom pexime. Cessb no wuke 12C B nioBoi mo-
MEHT BPEMEHM MOXET ObiTb BO3OBHOBREHA, NOCKONLKY KOXACH W3
mukpocxem AL250, SAA7110 BHUMaTENbHO “NPOCHYLIMBOET MnHIM
SCL, SDA, oxmnas Apuxoaa KOMOHbI.

Bueon. He obsizarensio scrpavears “mactep” B VGA-onan-
Tep. BMecTo Hero MoxHO nepropmuecku nopkmouaTs k wuke 12C
BHELLIHEE YNPABNSIOLLEe YCTPOHCTBO, B KOYECTBE KOTOPOTO NOAXO-
auT IBM-cosmectmbiii K. TpapuumonHo B nioburensckux paspa-
6otkox ucnonsayiot LPT- 1 COM-noprs, Bxos USB noka ewe se-
NAETCH AUKOBUHKOM.

Npeo6pazosarens 12C-COM

Ha suixonax COM-nopra, cornacro cranpapty RS-232, ponx-
Hbl NPUCYTCTBOBOTb POHOMOSSIPHBIE HOMPAXEHWS QMRAIMTYAOH OT

XS1"COM"
DB-25F VD1
RTs R139K KC147A
4> S 1— ’ scL
% 7K vps3
R239«k _1. KA923A
20 MPTR 3o * SDA
lers 2R voa
5 > 1. KIO923A
VD2 KC147A
7 > GND 9 GND
1L

13 B no 125 B. B IBM-COBMECTUMBIX KOMALIOTEPOX PECNHBIE 3HA-
yeHus coctaensior B cpearem 19 B. Ecm orpanmumnts nonoxwrens-
Hble YpoBHM € +9 fo +4,7 B, a otpuuarenshbie yposkm ¢ —9 1o —
0,7 B, To moxro Henocpeactento coepmumts COM-nopT ¢ wm-
Howt 12C (pme.13), xak npesnoxero wa coitre hitps//home.t-
online.de/home/Schubert-Gmbh.

Jintm COM-nopra seinonksior cnepytowme dyHkunm: RTS, DTR -
sbixops, CTS - Bxopn, GND - 06w, Peancropw R1, R2 - orpanu-
yutenshbie. [lapannenbho crabunutponam VD1, VD2 wnorna
ycranaenmeaior guopsl LLotku VD3, VD4 (nokasamsl nyHkTpom),
4TOBH CHU3UTH [ONYCTUMOE OTPHLaTENbHOE Hanpsxenme ¢ —0,7 po
—0,3 B. Hepocrarok opantepa - oTcyTcTame ranbBanMYeCKkoi pas-
BA3KM, YTO 3OTPYAHSAET “TOPSUYI” PACCTHIKOBKY PO3LEMOB 6e3 Bbi-
KNIOUEHHS MUTOHMS,

CyweCTBylOT rOTOBbIE NPOMBILUNEHHHE YCTPOHCTBA OMTHYECKO!
passsizkn COM-nopra. Hanpumep, dupma Telebyte Technology Inc.
{http://www.telebyte.biz/flash /index.html, CLLIA) paspa-
60TONa HECKOMBKO KOMNAKTHYIX Mofienedt onTomsonsTopos (Optical
Isolator). Ho pue.14 nokasan erewnuis Bun monenn 9268, & ko-
Topoi npucyrcTeytor gee sxoptbie (RxD, CTS) v nse soxoparbie {TxD,
RTS) . Ha kopnyce yetarosnen passems DB-9M, DB-9F. Cxo-
poctb nepeaayn aanubix 0...115 kbur/c, nanpsxenve npobos uso-
naumm Gonee 2,5 kB, rabaputhbie pasmepl 135x50%26 mm, BHeLL-
HEe nuTaHWe He Tpebyercs.

K coxanenmio, BHCOKS LieHa rpmeHHsix onTousonsTopos ($70-
200) He No3BONSET PEKOMEHOBATb WX NS NPUMEHEHMS B NIOBIUTENb-
CKMX KOHCTPYKUMSX. .

Ha pme.15 nokasano Gonee mocTynHas u fewesas cxema.
Owa sBnsieTca MOMOULMPOBAHHLIM BOPMGHTOM M3ONMPOBOHHOTC
ontonpeobpazosatens leopra (astop Georg, lepmanus,
hﬂp:/) 'home.t-online.de/home/Schubert-Gmbh/6.htmi).

QOyukumn e COM-nopra: TxD, RTS, DTR - swixoa; CTS, DSR,
DCD, RI - Bxopb; GND - obwwmit. [anseanmueckyio passssky ocy-
WECTBRSIOT BEICOKOCKOpoCTHLIE onmporsl DAT-DA3, Brinyckaembie
dupmamu Fairchild 1 Toshiba. Ceetommons HLT, HL2 cnyxar un-
AvkaTopamu Hynesbix yposrew curianos SDA, SCL. Wx nepuopn-
YECKOE MUIGHIE CBIYAETENBCTBYET O HOPMONbHOWH paboTe yCTpoi-
CTBa B Mpoliecce obmena aanHbMi no wmke |12C. KaHans nepe-
A0 1 Nprema uedopmaunmn no uenu SDA dusnueckn paspene-
wbl. [epenaua ocywecrensercs curnanom DIR yepes ompon DA2,
npuem - curHanom CTS vepes ontpon DAL,

Pozetka XS1 moxet 6bimb 9- unu 25-KOHTOKTHOM, B 3QBUCUMOC-
™ or Tuna pasvema COM-nopra. [inua coepmuvrensHoro kabe-
ns 1o 15 M. BO3MOXHO NpUMEHEHME YAAMHWTENLHOTO LIHYPG
DBYM-DBYF unu DB25M-DB25F. Coepuns 1 pasbemuhsits €ro
MOXHO B M0B0E Bpems, He onacasch 3a uenpasHocTs MK unn VGA-
apanTepa.

/w\ DA2 1 5B
WODRY HL1, HL2 2, 2 8
SoCEN  EE | g ] e,
. 7N ) HL1 SZI 6
&% , . SDA
S R XS1 "COoMm" R222k
N e R DB-9F <1 3 J_S
=R (DB-25F) = DA3 .
DTR
4(20)) Ay 12 s IR7
YO S e Ay re| gzmbe | Uar«
7 @ SALRTS =[%4[s scL
XP1°LPT" @) bsr | | R32:2x
DB-25M 6(6) ) Y,
12 PE sDA  9(22))> DR:D B DAt 67N136
1 & STROBE scL 1(8)> VD1 |5
VD1 o
5, |00 < 3(2)) 6
N -—
N\ CTS s VY=V
18..25¢L.END oo 202 o
A 39« 3 VD1 KO522B FGND
VD1 KI923A (K5225) —  DA2,DA3 6N137
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001 wpq Lpye VT1-VT4 BC337 =158
22 O Deosv  VD1.VD2 KA5226 [1R9  [,]R10
, GND 7|47k |/]47«x
. Do R122k
2 £ VT1
R2100k!
a o <|PE !
=
> D1 R322« > SCL
3 & VT2
R4 100k |
GND
xsi'comw 1SS! L
DB-9F RTs R547«
B A
R6 100k | '1?13
|lpsrh T=XF 411 vor 0
(] 6 /
o R747k ,
4 YR SH@E
x onp RE100K I
- 5 >~ S5-I o2
XP1"LPT" DB-25M VD1..VD7 KL923A
2 & D0 .5 VD1-VD6 (avioge! Wotkw)
S >r
D1 [l
3 & Bt c1
N D2 7 +1 10 Mk x 6,3B
4 < Bt '
5 & D3 g DD1 ADpM1301ARW
6 <24y ;vnm F VDD2—1§§——————>+SB
,1ID5 g GND1 (3IE GNozj—>GND
[N e “t 8 lGND1 GND2 2
12 GiF 5 12 VD7
_ M T VOe Vic = SDA
i) 16 € 3 Vib VOb :—EI;
% 17 ISIETIN_ Via VOa p———> SCL
<
O 16, 05 LLGND Ve ve2 12
O res \
=) =
8 +5B(1)< . ' ’ >+5B(2)
R2
/z|R3 /IRS |/|R7
5 7 27°DA1 [:]3,“ Ea,a« 7| 270
& 7] 4N27 4
< R1 62 - <> VT3 KT3156
1,8k -
2 3
) R8
SDA(1), " DA2 _g)
1,8k
scL() ) vz JANZT 1 SDAQ2)
v KT3155 = N ‘
KT3616 e
( 3 5 SCL(2)
/|rRa  |/|Rrs
MRV A KT3615
GND(1) < : > GND(2)
30 prc. 19]
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Ina pabotel yerpotictea TpebyeTcs ynpaensio-
wos nporpamma. PaspabarbisaTh €e npUpeTcs
COMOCTOSTEAILHO, TOK KaK “popHas” nporpamma
i2c.exe [eopra poCCYMTOHO TONBKO HA MPOTPAM-
muposaHue mukpocxem EEPROM cepumn 24Cxx.

Npeo6pasosarens 12C-LPT

Ha ebixope LPT-nopra npucyrcteyior cranpapt-
vbie TTI1-ypoBHM, KOTOPLIE NO HAMPSKEHUSIM COB-
MECTMMBI C TPEOYEMBIMU [N LMHBI 1C.B npoctei-
LUEM CIYHOE WX HEMOCPERCTBEHHO NOACIOT HO Bbi-
ot SCL u, yepes pasessbBAIOWMIA MO, - HQ Bbi-
gos SDA (puc.16). Peauctopu R1, R2 cnyxar Ho-

rpyako# wwkbi 12C. NMunnu STROBE 1 DO - Bbixo-
b, nvnus PE - Bxom. [ns nosbiwenwus
nomexoycroiumsoctn guop, VD1 pomxen umets
6apbep LLoTku, B HEKpUTHUHBIX Cy0sX NOJOMAET
M OBbIUHbI KPEMHUEBHIA AMOf.

Yacto BCTpeuaIoTCs YCIOKHEHHbIE CXEMbI C Pa3-
BA3KOM HQ TPQH3WCTOPOX MIM JIOTUNECKMX SMEMEH-
TOX C OTKPLITEIM KornekTopom. Ha puc.17 B ko-
YecTBe NPUMEPQ NOKA3OHA OAGMTUPOBOHHOS YOCTb
cxemsl nporpammaropa PonyProg, astop Knayavo
Nankonennu  (Clavdio Lanconelli,
hitp://www.cs.unibo.it/~lanconel/e2p/easyl
2Cbus.gif). "ViziomuHka” cxembl - B €8 YHUBEPCQnb-
HocTv: k pasvemy XP1 moxHo noakmounTs kabens
ot LPT-nopra, a k passemy XS1 - ot COM-nop-
1a [NK. Pasymeercs, He 060 OfiHOBPEMEHHO.

Inst Toro utobb 6036 TPAHIMCTOPOB HE “BUCE-
nM B BO3AYXE", CNEAYET JOMONHUTL CXEMY PE3NC-
Topamu R2, R4, R6, R8 {nokasarsl nyHktvpon). Kpo-
Me Toro, npu 3ameHe TpaHsucropos VT3, VT4
orevecreeHHbiMi KT315B, Heobxoammo yctaHosuts
Bnokmposoutbie amons VD1, VD2 (nokasamb mywk-
TMPOM) HQ CIY4QM NOAQYM OTPMLOTENLHOTO HANPS-
XeHus npu nporpammHom cboe. braronaps peau-
cropam R1, R3, RS, R7 pantHoe yctpoicmo nyy-
LU€ 30LMILTAET AMHUK NOPTOB B OBOPHIMHLIX CUTY-
aumsx. OfIHOKO OTCYTCTBME rQNbBAHWYECKOH Pa3-
BA3KW HE NO3BOJISET PEKOMEHAOBATb €70 AR “To-
psiueit” POCCTLIKOBKM PA3LEMOB.

Waonsumo curHanos LPT-nopra moxHo ocyiie-
CTBMTb IBYMS CNOCODOMM: YEPE3 UMMYIIbCHBIE
TPAHCHOPMATOPE! U HEPE3 OMTPOHSI.

Kok HM NOPOROKCORBHO, HO PO3BA3KG HO TPOHC-
$OPMATOPAX MO 3HEProNOTPEBAEHMIO, FABOPHTHLIM
PA3MEPOM, KONMUECTBY 3NEMEHTOB, BuCTpOREHCT-
BMIO MOXET A0Tb GOPY MHOTMM CBETORMOMHbIM
M30MISTOPAM. DTO CTQNO BO3MOXHEIM, BNaroaaps
TEXHONOMMYECKUM OCTUXEHMAM MOCNEDHMX NET,
koraa dupma Analog Devices npuctynuna k npo-
ussoactey muxpocxem cepum Digital Isolators:
ADuUM110x, ADuM130x, ADuM140x. Ha pme.18
MOKO30HO CXEMO BKIKOYEHMS TDEXKAHQNLHOTO H30-
nstopa ADUM1301ARW npumenuTenbHo K winHe

12C. Mukpocxema DD1 umeer Ha Bxosie u Bbixo-
fie cTaHpapTHeie norueckue TTN-yposHu. Mun-
QTIOPHBIE UMMYNbCHBIE TPAHCGOPMATOPSI, M3rO-
ToeneHHbie no TexHonormu iCoupler, “cnpsTams”
gHyTpu 16-BuBopHoro  kopnyca SOIC-16
(10,6X7,6X2,6 MM) 1 BBIREPXMBOIOT HANPSIXEHME
npobos 2,5 kB.

MNpenycMOTPEHO PA3AENbHOE NUTAHME NEPBMY-
HbiX W BTOPHuHBbIX uene. fnm 3toro Ho BbiBOA 1,
2, 8 muxpocxemy DD uepes guogn VD1-VD6
koHgercatop Cl NoACeTen HANPAXEHHE LWECTH -
rmueckmx eamumy, ¢ nankmnid DO-DS LPT-nopra, a Ha
guBofbl 16, 9, 15 - nuranue +5 B, GND or VGA-
opantepa. PacuetHbiii Tok notpebnenmus cocras-
nset 3.4 MA. MakecumanbHas CkopocTb nepena-



um AaHHbX 1...100 M6uT/c, uto 30BMCHT OT 30BOACKOI Pa3GPAKOE-
ku (6ykebl A-C B HO3BOHUM).

BrumaTenbHeM uMTaTENb MOXET BO3PA3UTH, HTO MMMYMbCHbIE
TPAHCHOPMATOPEI HE MPOMYCKAKOT NOCTOSHHYIO COCTABISIOLLYIO 1
mukpocxema DD He Gynet nonHoCTbio cootBeTcTBOBATL CTAHAGP-
Ty 12C & wactw pabots Ha noctosHHom Toke. OfHaKo cheumany-
col dupmbl Analog Devices yun 1 3Ty BOBMOXHOCTS, NpuMeHMB 30-
NOATEHTOBAHHOE "HOy-XQy”, NO3BORSIOLIEE OBTOMATMYECKM pere-
Hepupoeatb nor.”0” u nor.”1” 6ea wx orpaHUuEeHUs M0 AMTERbHO-
CT BO BpemeHH (T eCTb HO NOCTOSHHOM ToKe).

"Jloxky perta”, koK 4oCTO BLHBOET HA 3TONE OCBOSHUA HOBOW MPO-
RYKLMM, BHOCUT BICOKOS LiEHO TPOHCHOPMATOPHBIX M3ONSTOPOB W
CNIOXHOCTb MX MPUOBPETEHUS B @AMHUYHLIX KONMYECTBOX. B nioBu-
TeNbCKOM NPAKTUKE “NO CTAPMHKE” MPUMEHSIOT ONTPOHHYIO PU3BSI3-
ky. Ha pre.19 nokasaHa tunosos cxema peyHanpaenexHoro on-
ToMonATOpa Wikl 12C,

CurHanbl NeBOW YACTM CXEMbI FONIbBAHUYECKM PA3BS3AHL OT CHr-
HONoB NpaBoi 4acTy cxembl yepes ontpowbl DAT, DA2. Tpauauc-
Topl VT1-VT4 sbinonusior dyHkumio kioueit. HomuHane peaucro-
POB PACCHUTAHB TaK, 4To6b Tok Wik 12C He Bbixoun 30 npene-
nbl ponycTumbix 3 MA. Ecnin npumspeTbcs, To obe yacTn cxembl non-
HOCTBIO MIBHTUYHEL. JTO no3sonseT o opHomy nposogy SCL (SDA)
KQK NepeaaBath, TK U MPUHUMATL AQHHBIE.

Iins noctpoerms npeoBpazosarens [2C-LPT HeoBxomumo obbe-
AMHWTb B ORHOM YCTPONCTBE fIBE Cxembl, aHanormukbie puc.19. Op-
HOKO CYLeCTByeT 6ornee NPOCToe peLueHye, NPAKTHYECKaR peany-
30UMs KOTOPOTO MOKA3CHO HO PHUC.20.
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Pasessky curnanos SDA, SCL ocywectensior onrpors DAIT-
DAS3, tpaHaucTopsl KOTOPLX paBOTQKOT KaK MHBEPTOPE! C OTKPLI-
ThiM kOANEKTOPOM. VCTONHWKOM MUTGHWS Ans AMOROB ornTonap
DA1, DA2 sensiercss cam LPT-nopr. Jlor.”1”, ycraHosnerneie npo-
rPaMMHO Ha ero ankmsx D1-D7, moxHO npepctasuTh kak snemen-
TAPHLIE FEHEPATOPDI HANPSXEHMS. VX CyMmmMpPOBOHME rpoucxoamT
o propax VD1-VD7, o Hakonnewwve - Ha konpercaTope Cl.

Monyuenroro Hanpsxerms 3,3...3,5 B npu Toke 6...8 MA nocro-
TOuHO i pabotsl onTousonstopa. Mpumerenve ontporos DA,
DA2 ¢ koabduumentom nepeaaumn no toky 80..120% nozsonser
MOAKNIONATL KONINEKTOPb UX TPOH3MCTOPOB NPAMO K HOTPY3O0UHbIM
pesucropam R4-R6 wmn SDA, SCL 6e3 cormacyioumx kackapos.
Llens npuema aarHbix SDA coemeluena ¢ ee xe uenio nepefaun
yepes NocnefoBaTeNtHO BKIONeHHble onTpoHs DA, DA3.

OrTou3onaTop HEKPUTUYEH K MOMEHTY PACCTHKOBKM PO3bEMOB.
Puck npobosi nonsaumumu ONTPOHOB NPAKTUYECKH POBEH HYIIO BBM-
Ly HOOEXHOM KOHCTPYKuMM nocneaqux. Nnara 30 yaosonbcTame -
MOHWKEHHOS CKOPOCTb NEPERaUM MHBOPMOUMM M3-30 CBETOBOTO CNO-
coba uzonsumn. Yacrory curuana SCL B nopobHeix npeobpazosa-
Tensix He PEeKOMEHLyeTcst yCTaHaBnMeaTh soiwe 5...10 kly, utobel He
CHUXQTb NOMEXOYCTOMYMBOCTb CHCTEMBI.

CyuwiecTsyet Heckonbko PO3HOBMAHOCTEN ABYHANPABEHHBIX O~
TOM3ONATOPOB, PACCUUTaHHBIX Ha Huakme (no 10 kTu), cpentme (o
100 Iy} u sbicokve (o 400 klu) cxopoctu nepesaum. Vx snex-
puyeckie cxembl pasmelueHsl Ha cante ¢upmbl Philips [2] u B
yewickom 3nektpoHHom xyprane ELEKTROREVUE [3]. Jliobuteneit
CEHCOLMiA NPUAETC OTOPYMTb, YYAEC He BHIBOET: BHICOKME CKOPO-
CTW BOSMOXHbI B NEPBYIO ouepeab 6narofaps NPUMEHeHUo BbicT-
PONEHCTBYIOWMX {11 BOPOrOCTOALMX) ONTPOHOB C BpEMEHeM nepe-
KtoueHus meree 1 mkC. Takue Npubopsl UMEIOT BCTPOGHHBIE WH-
TerpanbHeie KoMMapaTopsl 1 npoussoastcs dupmamu Agilent Tech-
nologies (paree Hewlett Packard), Toshiba, Siemens.

B cxemax, nokaaanbix Ha puc.16-18, 20, ucnonbayotes pasHbie
HaumMeHOBOHMS curHanoB LPT-paasema. S1o HenpuHummmansHo,
nockonbky ynpasnenue curianamn SCL, SDA npoussogutes npo-
rpammio. Monauy Hanpskewwit Ha onTpowsl ot LPT-nopta moxHo
NPOU3BOAUTL HE TOMBKO YEPE3 NOCNEAOBATENLHO BKIOYEHHbI Pe-
3UCTOP, HO 1 NO CXEMAM, MOKA3QHHBIM HA PUE.21. [NepBsas 13 HMx
00ecneyvMBaeT NONHOE OTCYTCTBME TOKA Yepe3 orTpoH npu nor.”(”
HC BXOfie. Bropasi NO3BONAET MHAMUMPOBATb HANMYME MMIYNILCOB 06~
MEHQ IaHHbIMKM € NomoLLbio ceetoamona HLT. Tpetbs obecneunsa-
€T NOBHILIEHHBIA TOK YEPE3 ONTPOH, HO TpebyeT OTAENLHOro MUTa-
Hus +5 B.

B «kauectse npumepa wa caiite http://www.ra-
publish.com.va pasmewier TMCTUHI NPOCTOI yNPABRSIOLLIEH NPO-

FOGMMbI [ MOHMTOPHMHIG AGHHbIX N0 WinHe 12C. AnropuTMuseckuii
s3bik Quick Basic, uHTepnperatop KOTOPOro BXOAMT B KOMMNEXT No-

craeku MS-DOS (daiin gbasic.exe). Mporpamma nossonset npo-

M3BOAMTL 3anMCb ACHHLIX B perncTpel VGA-anarrepa {unm apyro-
ro slave-ycrpoiictea Ha wwke 12C) u untats ux copepxmmoe ¢ Bbi-
LOYeR pesynsTaToB HA 3KPaH MoHWTOPO. Homepa uHtepdeincHbix
paspspos LPT-nopta paccuurans Ho pabory ¢ npeobpasosatenem,
cobpaHHbM no cxeme puc.20.
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HekoTopble HioaHcbl OxnaxaeHns, NpodUnakTvku

W noaKnoyeHus KomnoHeHToB MK

MMoBOAOM K HOMMCOHMIO AGHHOTO MQTEPUONG MOCAYXMAM OYEHb
rpamotHeie 3ametku B PA 5/2003, ¢.28. Monkoctsio cornacex ¢ ag-
TOPOM YKO3QHHOM CTATbY, HO XO4ETCs LOBABUTL M OBBACHUTL HEKOTO-
Phie TEOPETUECKUE OCNEKTH, O TAKKE NPOKTUHECKME NORPOBHOCTH, KO-
Topbie Ebinu nonyyeHi B pesynbtare cobcBenHoro onbita (¢ 1992 ro-
[0 ¥ nO ceit fers). Moatomy nocrapalock ocBeTUTL BONPOCH, BbiHE-
CEHHbe B 30MONOBOK, HE MOBTOPSS YNOMAHYTYIO MHpOpMaLMIo. Takum
06pa30M, POCCMATPMBAEMOS TEMQ HE TONbKO OTBEYAET HQ BO3HMKD-
IoLL{ue CETORHS BOMPOCH, HO 1 NPEABOCXMLLIOET 3060TH BECHMO HERO
nexoro Gynywero. bes HeBonbluoi Teopum TyT He 0BOITHCY, HO s
HOYQNQ HYXHO OBBACHUTL HEKOTOPLIE OCHOBHBIE TEPMMHDL.

Oxnagmrens (cooler) - ycTpoiiCTBO WM COBOKYNHOCTb yCTpOiicTB
NSl OXNAXAEHNs Yero-nnbo.

Tepmonpocnorika - Bo3jyLLHOA Lienb, KOTOPGS BOSHUKAET OT TO-
r0, YTO MOBEPXHOCTb KOPNYCA NPOLECCOPA MEPCOHANLHOMO KOMMbIO-
Tepa (1K) 13-30 HEPOBHOCT 1 WEPOXOBATOCTH HE COBCEM MNOTHO npv-
NETQET K POAMATORY.

TennonposoAsLyas KNEAKas NNEHKA - TOHKS MeHKa (uowe
BCETO GAIOMUHKEBOS $ONBIO), MOKPLITAS C ABYX CTOPOH KNEMKMM BeLue-
CTBOM € ROBOBKOI HOMONHMTENS, XOPOLLIO NPOBOASLLENO TEMNO.

Tepmonacra - cyHTETMNECKOS HE3OCHXTIOLOS CMON C Tenmo-
MPOBOAALLMM HAMONHUTENEM, KOTOPOS BHMARNT KK BS3KAS NaCTa Be-
NOrO MNU CEpOTOo LBETa.

Tennosoe conporusnenme papmaropa (thermal resistance) -
370 M3MEHEHIE TEMNEPATYPLl POIMATOPA OTHOCUTENBHO TEMNepaTy-
Pbl OKPYXQIOWEN Cpefbl, KOFAA OH PACCEMBOET HEKOTOPYIO MOLL-
HOCTb.

Nopenne pasnenms (pressure drop) - cnocoBHocTb pomvaropa
TOPMO3WTbL MOTOK BO3MYXA, KOTOPLIM OH 06ayBOETCS.

TouTH BO BCEX MECTaX, Ifie BEIYHCIHTENbHAS TeXHHKA
yCTaHORNEHA B loMeneHunx Ge3 KOHTponA TeMneparTypsI
BO3/Iyxa, obnsarensuo GyayT nubo cbou B paGote, nubo
¢“sasucanus” NK. NMpobnema oXnamaeHus HeoGXORUMBIX
KomnonenTor IK npuobperaer ocobyio axryansHocTs mpu
BRICOKO# TeMneparype oxpyxaoimero sosnyxa. Ho Heo6-
XOAIMMOCTH B OXNX/ICHHH BOSHMKACT HE IO KaNeHAApIO,
a TorAa, Koraa B ManoM o6beMe BhienneTcs Gonbmoe Ko-
NHYECTBO TenNa, YiKe JaBHO HACTaN MOMEHT Cephe3HO 3a-
AyMaThCH 00 OXnaeHumu mOTOMY, YTO 3a HOCNenHee
BpeMA 3HAYMTENbHO BO3POCNA MOMHOCTH COBpPEMEHMHLIX
IIK. H & mepByi0 0uepens, eCTeCTBEHHO, norpebnsemas,
4acTh KOTOpel HeMuHyeMo mpeoGpasyercs B Temno. Ges
Hapnexaero oxakneRus GonumucTeo yanos IK He xo-
et paGotars B noGoe Bpems roaa. NipuieM pagHKaNbHBL
COBET “He Pa3rOHATL CHCTEMY” YKe He MoMoraeT. CoBpe-
MeHHble CHCTEMB! ¥ B IITATHOM pPe)KHMME BhIACNSIOT Ten-
na Gonee ueM ¢ u36LITKOM.

Cambim MoLUHBIM HCTOUHMKOM Tenna B TTK sensetca npoueccop. flo-
CKOMBKY FABAPUTS! €0 BECbMA MQITb, TO NOHATHO, HTO MPOLECCOP - 370
COMBIi4 NePBbIM NPETEHAEHT HO “NepcoHanbHoe OXIaXAeHHe”. YXe Ha
486-0¥4, HOYMHOR C TAKTOBOM YaCTOTH 66 My, Hapo obsaaTentHo cra-
BT OxnopuTens. CPaBHUTENBHO HEAOBHO BOMPOC BHIBOPG TAKOMO
YCTPOWCTBA [791 BHOBb NPHOBPETEHHONO MPOLECCOPA COBCEM OTCYT-
CTBOBON KOK TAKOBO¥ - YCTAHABAWBANCS NMBO OXNORMTENS, MAYLLMIA C
HM B KOPOBOYHOM BapuaKTe noctasky (boxed - no-aHrmmiickw), nu-
60 NPHOBPETANCA CaMbIT IELUEBLI KAKOTO yronHo npowseoputens. Ho-
REXHOCTb BEHTUAATOPO TOXE He SIBAANOCH KPUTHYHOM XOPOKTEPHCTH-
KOV - NPK BLIXOAE €0 U3 CTPOSi MOKCMMYM, HTO FPOSMIO FIONb30BATE-
fio, 310 Mepuonnieckve “sasucanns” K npu neperpese npouecco-
pa. BeposTHOCTL BLIBECTH €10 M3 CTPOS B 3TOM CUTYOLMM BBING HUUTOX-
HO Mano. OBbACHAETCH TAKOE NOMOXEHHE Bewel OyeHs NPOCTO: Tak-
TOBHIE HOCTOTH EbiIH HEBLICOKH, COOTBETCTBEHHO - HU3KOR PACCEMBOBMOS
MOLUHOCTb ¥ OTHOCHTENLHO HEBOMBLLIOE TENNOBLGENEHME.

Ceronws cutyoums coBepLuenHo apyros. C BHIXOROM KAXJIONO HOBO-
TO NOKONEHMS NPOLECCOPA MM BLIMYCKOM BEpCHM, paboTaioLeit Ha
Bonee BLICOKOM TAKTOBOIA YOCTOTe, NPOBAEMA OXNOXAEHMS CTAHOBUT-
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ca Bee 6onee aktyansHoit. Paoune yactors npoueccopos MK 6epyr
OfMH TMrarepL| 30 APYMUM. 30eCt yXe Npu ONMCOHUM PaCCeUBAEMOit
MOWHOCTY NPHXORKTCS ONEPUPOBATb BEAMYMHOMM, HO NOPSNOK Bonb-
LUMMM TeX, KOTOPbIMIA OHU XOPAKTEPHM3OBANUCH ewwe B 1998-1999 ro-
nax. Hanpumep, nuKOBGS POCCEMBAEMOS MOLWHOCTH NMPOLECCOpa
Athlon 1,4 Ty ¢upmel AMD coctaensier nourm 72 B! 3necs He 06oii-
THCH fleteBeHbkm oxnaputenem 3a 3-5 y.e. [la v HopexHocTs Hauw-
HOET UIPATb PELLICIOLLYI0 PORb - 1O uHbopmaumu Gupmet AMD, npu
OTKO3€ BEHTUNIATOPA BPEMSt COXPAHEHMS pABOTOCTIOCOBHOCTY BEPXHMX
moneneit ee msnenwir cemedictea Athlon/Duron cocraenser 2...3 ¢. 31o
O3HQNTET, HTO NPy BLIXORE BEHTMIIATOPQ 13 CTPOS, NPOLECCOP OTMPGE-
NAIETCA HO NOMONKY MPOKTMYECKN CPAsy Xe.

He cTouT Taxxe 3a0LIBaTh, YTO COBPEMEHHBIE YCKOPH-
TeNTH TPeXMepHoi rpaduKH, BbICOKOCKOPOCTHBIE JKeCTKe
AucKH, npuBoas CD-R/CD-RW/DVD-ROM u 1.1, TaKkxe or-
HIOZIb He CHOCOGCTBYIOT OXMAXAEHMIO BO3AYXa BHYTPH
cucremHoro 6nmoxa (CB), TemM cambiM eme Gonwme oc-
noxnss pabory oxnamutens mponeccopa. B cnyuae xe
NPHHYANTENHHOTO PasToHa mponeccopa NONb30BaTeNEM CH-
Tyauus obocTpsercs eme Gonee: OH npeBpamaeTcs B CBO-
€ro pofia “MyHN-NIeYB”, OXNAXKIKEHNE KOTOPOH CTAHOBMT-
cA neprooYepeNHoi 3anavei.

Boobuse, o npoueccope kak ueHTpansHom snemerte MK xopur He
MEHbLE CITyXOB, YeM O NIoboM KuHo3seaae. COrnacHO ORHOMY M3 Mi-
doB, caman “ropsuas” npogykuma — y dupmsl AMD. Cuntaercsi, uto
113-30 NOBBILIEHHOM TEMNEPATYPbI NPOLECCOPEI 3TOM KOMAGHUM HEHa-
BexHbl, O NpeacToeuTent cemeictea Duron BoobBlue cropaioT, ecnm ux
BKIIOYQTS HE3 POMMATOPA, TAK KOK KONMYECTBO BLIGENSEMOTO Tenna Ha-
MPSMYI0 30BMCHT OT NOTPeBsiemoil moLHocTy. B Ta6m. 1 ykasara ro-
TpebnFemas MOLHOCTb COMbIX POCTPOCTPOHEHHBIX (COBCEM HE COMbIX
HOBbIX) MPOLIECCOPOB.

Kak cnepyer u3 1a6n.1, npoueccopy ot AMD cemeiicrsa Ké-3 se-
Ho "He posireaioT” fo Intel cemeiictea Pentium 3 no TakToBoi wac-
TOTE, 30TO ¥ NOTPEBAFIOT HECKONBKO MeHbLLE MOLHOCTH. Manenus AMD
Athlon 6eicpee Intel Penfium 3, Ho 1 3ametHo npoxoprveee, a cre-
poBaTentHO, U “ropsiuee”. Ecnn xe B3stb cambie CoBpemeHHbIe npoLec-
COpbI, TO PEKOPACMEHOM MO HOCTH TEenNoBbneneHms sensercs Pentium
4 dupmbi Intel. Huuero He nogenaelus: 4To6bi BHNONHUTL KOKyI0-IMG0
pabory, HORO 30TPATUTS ONpeReneHHyIo SHepmo. Takum obpasoMm, Ko-
NMYECTBO BLENSEMOTO TEMNNQ 30BUCHT He CTONLKO OT GMPMBI-M3FOTO-
BUTENA, CKONBKO OT NPOU3BOAMTENBHOCTU COMOTO MPOLIECCOpQ.

CospemeHHble NPOLIECCOPb! COREPXAT MHOME MUNMOHb TPAH3U-
cTopos, pabotaiowmx B pexume nepekmoueHns. OCHOBHOS 4ACTH
aHeprum brioka nutanus (BIT) komneloTePa 30TPAUMBAETCA H Repexox
TPAH3MCTOPOB M3 OfIHOTO YCTOMYMBOTO COCTOSHUA B fipyroe. MimerHo
MO3TOMY KOMMYECTBO BLIAENSIEMOTO TEMNA ONPEenseTcsi NPOV3BOAMTENb-
HOCTHIO Npolieccopa. Ectb ouerb npoctuie, He Tpebylollme HUKaKUX 30-
TPAT CPEACTBA OXIAXAEHMA - TAK HO3LIBAEMBIE: “IPOTPOMMHLIE OXNQ-
putenn” (software coolers). Cyrs ux sakniouaetca B cneaylowiem: Ha Bpe-
M, noka onepauporHan cuctema (OC) He BuinonHaeT nonesHol pa-

OTHI, NPOLICCOP MOXET BbiTb OCTaHOBREH. MunnnoHs! TpoHaMcTopos
nepectaHyT nepeknioaTses. COOTBETCTBEHHO, PE3KO CHUKOETCA No-
Tpebnsiemas SHEPIUS, W COM NPOLECCOP B 3TO BPEMs OXNaxaaeTcA. Tak
penaiot sce convpHble OC: Windows NT, Windows 2000, Linux,
FreeBSD. Ho Tak He penaer Windows 9x. dot npoben u Bocrionks-
11 “nporpammeeie oxnapmrenu”: CPU Idle, CPU Cool 1 mHorwe apy-

Tabnuya 1
Dupma- Mopens Takrosas MakcumansHas
u3roToBuTens | npoueccopa | wacrora sapa, | notpeBnsiemas
Mly MOWHOCTL, Br
Intel Celeron 466 25,6
Intel Pentium 3 600 34,5
AMD Ké-3 450 29,5
AMD Athlon 600 50,0
AMD Athlon 1400 71,8




rue. Ocobo NonaraTbest Ha NONOXMTERbHLIR SGYEKT TaKMX “oxnagmTe-
n1e¥”, POBHO KAK 14 Ha BCTpoeHHbie BoamoxHocTn OC, He crepyer. Do
BCE XE HE CPEeACTBA [1A OXNOXAEHM NPOLECCOPOB, O CPERCTBA 3KO-
HOMMI 3n1exTpO3HEpPrM. Hiero yxacHoro He npovsoiiner, ecnu & pe-
3ynbTare neperpesa 1K “30BUCHET” B TOT MOMEHT, KOMBQ C HUM Hi-
k10 He paboraert. Ycroiumsos pabora MK B 10 Bpems, KOro OH HW-
KOMY HE HyX€H, - SBHO He [MQBHbI Noka3aTenb. YCuneHHO OXIaxaaTs
NPOLECCOP HORO MMEHHO TOTAT, KOTAQ OH 3QHAT MHTEHCUBHOM PaBo-
TOM.

300040 OXNAXAEHHS MPOLECCOPA AOMXHA PELIATLCH HE3OBUCHMO OT
TOTO, KOK RPOW3BORUTCH OXIOXAEHHE OCTANbHEIX SNEMEHTOB. B amepy-
kakHckoi gupme IBM npu coaparmm nepeoro B mupe MK npepycvor-
putensHo ycraHosunm B BT seHTunsTop anst oxnaxzaeHua ero BryTpeH-
HEro NPOCTPOHCTBA, G CNEIOBATENLHO, W BHYTDEHHENO NPOCTPGHCTBA
BCEro cucTeMHoro 6noka nyTem "BLIRYBAHMS” HOPYXY HOMPETOTO BO3-
nyxa. B IBM PC/XT 310 6bin epuHCTaeHHi BEHTURSTOp, HO TOKGS NPO-
CTOS NPUHYAMTENbHOR CUCTEMO OXTIOXKAEHIS UMENG (M MMEET IO CUX NIOp
AOXE B COBPEMEHHbIX BHYUCIMATENbHBIX CHCTEMOX) BO CYILECTBEHHBIX
HeRoCTaTKA:

1. AKYCTHYECKWH LUYM O TPYLUUXCA AETONEH 1 ECTECTBEHHBX 3QBM-
XpEeHuii BO3AYXQ, MOPOXAAEMbIX BUHTOM BEHTUNSTOPO.

2. 30C0CHBAHME M3 OKPYXQIOLIErO BO3AYXQ Mbifi, TABAYHOTO AbMA,
MENbYAALLIMX HOCTUL, TPA3M M HOKONNEHME BCero 3Toro "nobpa” BHyT-
pu Cb.

Ceoerpemennasn npodunaxruka 6bina ouens axryans-
HOll yxxe anst caMbIx nepesix NK. A ¢ yeenuuenmeM BHY-
Tp# CB KONMYecTBa ““TopAIHX’ KOMIOHEHTOB, NpobneMbl
OTBO/Ia NMHIIHEro Tenna OTTYAa ¥ NOANEPKAHKA TaM Iy~
CTOTbI, BMECTe C BONPOCAMM HAEIKHOI0 ¥ Ka4eCTBeHHO~
ro anelt'rpocnaﬁateuuu, BBIXOJAT ANA NONb30BaTeNd Ha
Hepebli nnaH. ll03TOMy oueHb BAXKHO SHATD ‘‘y3Kue” Me-
cra IIK u yMers npenoTBpamaTh BOZHMKHOBEHME HpO-
Gnem, XOTOpBIE (MP¥ MrHOPMPOBAHMY MX NONb30BaTeNneM)
MOTYT IPHEECTH B GyAymeM K NONOMKe AOPOroCTONIIMX
anmapaTHBIX CPeACTB.

B KoHTeKcTe pacemaTprBOEMOrD BOMPOCA MOXHO CMENO CKA3aTb,
uro uctopus passuus 1K - 370 noctosHubi poct srytpu Cb konu-
4ECTBA CUMLHO rperoLUMxcs yCTpoicTs. CHaYGRO NpoLEeCcCcopH; NoTom
OKO30110Ch, YTO CKOPOCTHbIE XecTk1e ancku ¢ urtepdericom SCSI To-
X€ ONeHb TPEIoTCs 1 Be3 HOMONHUTENLHOTO OXNOXIEHU MOTYT GbiCT-
PO BHITH U3 CTPOS. POCT TOKTOBOI YOCTOTH CaMUX NPOLIECCOPOB 1 yBe-
NMYEHWE B HUX CTEMEHM MHTErPOLMM TPQH3UCTOPOB TOXE MOAHSIIO
Tennosbinenenue. MoTom NosBUAKCL BHCOKOMPOM3BORMTENbHLIE BU-
neokaptel AGP, BrneonpoLeccops! KoTopsix 63 XOPOLLIErO OXnaxXae-
HUA NPOCTO He ByayT HOPMANLHO PABOTATL. 30 HKMM - KOCTYNHBIE MO
uere BHyTpeHnue (moHTpyembie B CB) yerpoiictea sanmen komnak-
FMCKOB, KOTOPbIE NPK CBOE#H HOPMANbHOM PaBoTe Toxe BLAensioT 6onb-
LIOE KOMWYECTBO Tenna.

TakToBas YOCTOTQ PACTET He TONLKO Y MPOLECCOPOE, HO Uy MORY-
e ONEPATUBHON NOMSTH, 4TO yXe NPUBENO K NOSBNEHUIO MORENeH C
PORMOTOPRAMM HENOCPEACTBEHHO HO MUKPOCXEMAaX comoi namsiti. Co-
BpeMmeHHbiM maTeputckum nnaram (M) yxe HyxHO He Tonbko xopo-
LLIEE OXIIGXIEHHE MPOLECCOPA, HO ¥ MAKPOCXEM HABOPOB CHCTEMHOI!
normky {uuncetos). Bee srewwHme ycTpoiictea, umeiouwe ceoii B, To-
€, KOK NPABHIO, MMEIOT NoKanbHoe oxnaxaexve. Ho paxe, ecnu Bul
BCEIO 3TOTO He 6biNO, TO BCE PABHO OCTANGCH Bbl BLICOKAR Temnepa-
TYPG OKPYXQIOLIETo BO3fyXa {0cOBeHHO neTom).

lasatiTe HEHORONTO OCTAHOBUMCA HQ HEKOTOPLIX MOMEHTOX, MOMO-
FQIOWMX COXHTL Bonee NONHOE NPEACTABNEHME O CUCTEMAX OXIOX-
AeHua Npoueccopa BoobLUe, U OBPATUMCA K MX OCHOBHBIM TUTMGM:

1. CucTemst C NACCHBHLIM BO3RYLLHBIM OXTOXIEHUEM - PO3HOOBPO3-
Hble POAMQTOPHI,

2. CrcTembl C OKTUBHBIM BO3AYLUHbIM OXIOXACHUEM - KOHCTPYKUH,
COCTOSiliME U3 BEHTUNATOPA M POAMATOPA.

CHcTems € NOCCHBHBIM BOSILYLLIHBIM OXTICXAEHHEM LISl CHUXEHMS TEM-
MEPATYPbI MPOLECCOPQ CErOfHs NPAKTUHECKM HE MCTIOMB3YIOTCA MO MPu-
4mHe vx Hu3Kko sbdextueHocTH. Uckniouerue coctasnsior npovecco-
Pbi € NOHMXEHHbiM NOTpebnenmem sreprum, Hanpumep C3 dupmbi VIA,
YCTOHOBKG HO' HUX ORHOTO GONBLLIOTO PORMATOPA BRIORHE AOMYCTUMO.

MakcumanbHoe pacnpocTpaHeHHe HONYYMIH CHCTEMBI
C AKTHBHBIM BO3AYIIHBIM OXJIaXKJeHHEM BEMAY TOro, ¥ro
OHY 00NAAAIOT HAMYIMKM COOTHOMEHHEM HeHa/3ddex-
THBHOCTD; O€Hb NPOCTHI B YCTaHOBKe, IKCONMyaTalMy U

obcnyxuBanun. EAMHCTEEHHLIM HEZIOCTATKOM TaKMX CH-
CTeM SABNAETCH aKyCTHYECKMii MyM, YPOBEHb KOTOPOro
MHOIAA OCTUIAET BENIMIMHBI mouTH 40 nB. PaccMoTpuM,
OT 4ero e 3aBHCHT 3)PEKTHEHOCTD TAKHX CHCTEM.

Ilepeoe - paiuaTop. 3T0 HMEHHO Ta YaCTh, KOTOpPAd He-
NOCpPeACTBEHHO OTBOAMT TEmNO OT AApPA mpouneccopa.
3nech HanGonee KPUTHIHBIMK ABNSIOTCA CNEAYIONME Na-
paMeTpLI: MaTepuan, 3 KOTOPETo M3TOTORNEH paAuaTop,
€ro miomazb NOREpXHOCTH, Npoduns peGep u Mexanuam
KpenieHMs pajMaTopa K rHe3fy mponeccopa. OcraHo-
BMMCH Ha KQXR0¥ 13 xapaKrepucTuk 6onee nonpebuo.

Wrak, marepuan paavatopa. 3pecs MHFYUTUBHO NOMSTHO, YTO Yem
GObLLE TENNOMPOBOAHOCTb 3TOTO MaTepHana, Tem Bonblie 3 dextus-
HOCTb paauaropa. Yem Gonblue o6L0s NAOLOL NOBEPXHOCTH PaaY-
aropa, Tem Borbluee konMuecTeo Tenna oH paccewsaet. Ho ecTs opuH
WMHTEPECHIA HIOOHC: NSt YBENWYEHMS MNOLLOAM NOBEPXHOCTM HEKOTO-
pbie drpmbi-u3roToBKTENY fenaloT pebpa paprMaTopa He IMaakMMK, a
pudneHbivmM, Tem COMbiM YBENMUMBAS Nnowopb kaxaoro pebpa. Op-
HOKO TOKOW MOAXOR MMEET OBMH CYLLECTBEHHbI HEAOCTATOK: Xenob-
kv Ha peBpax papratopa oueHb BLICTPO 306MBAIOTCH MbINbIO, KOTO-
pOsi OBNOACET YPE3BLIMAMHO HU3KOM TENNOMPOBOAHOCTLIO (MpaKTHYe-
KM HyneBo#). M3-30 31010 3 EKTMBHOCTL OXIOXAEHUS PE3KO YMEHb-
woetcs. [Monb3oBATENO OTCNEMNTL STOT MOMEHT HEBEPOSTHO TPYAHO:
BEHTUNISTOP NPOAOIIXTET BPOLLATHCS U KOXETCR, 4TO BCe paboTtaeT Hop-
mansho. [poduns pebep pagmatopa onpepensiet shdexTUBHOCTL ux
00ayBQ BEHTUISTOPOM M, CIEAOBATENLHO, 3GGEKTUBHOCTL OXNIAXAEHHS
COMOTO PUAMaTOpa.

MexaHuam KpenneHrs paamaTopa k NPOLECCOPHOMY rHe3ay BAMS-
€T HO MIOTHOCTb COEAMHEHIS er0 MOROLLBL C SEPOM COMOTO NpoLec-
COpQ: 4em MNoTHee, Tem GonbLE TEeNnonepeHoc, @ CNEROBATENbHO, Bbi-
we 3¢pdexTuBHOCTL oxnaxaeHus. Kpome Toro, otHionb He nocnenHee
3HOYEHWe MmeeT yIOBCTBO KpenneHus paguaTopa K MpoLeccopy.
MHorve GrpmbI-TPOMIBORMTENM OCHALIGIOT CBOM OXRAIWTENM AOCTC-
TOUHO TYTUMM NPYXUHOMM, YTO NPU HENPOAYMAHHON CUCTEME Kpere-
HM M HEOKKYPOTHBIX AEMCTBUSX MOMb3OBATENs MOXET NPUBECTY K NO-
FIOMKE THe3[0 1 HEBOBMOXHOCTI fanbHedLied kcnnyaraums MM, Kpe-
NexHas ckoba AOMKHG BbiTb CHaBXeHa NMBO YRO6HbIM “s3biukom”, ni-
60 OTBEPCTHEM CO CIELMANLHEIM NPOGUNEM AN OTBEPTKH, C NOMOLLBIO
KOTOPO# NPOLECC YCTAHOBKM M IEMOHTOXA OXNIOAUTERS! 3HAUUTENBHO
YNPOLLCETCs,

BTOpOI YaCThIO CHCTEMBI C AKTHRHBIM BO3XYIIHEIM OX-
JNIAKACHHEM ABNACTCA BEHTHNATOP. OCHOBHbIE ero Xapak-
TEePHCTHKM: IMaMeTp, KonmuuecTeo u ¢opma nonacreii,
BE/IHYMHA BO3AYUIHOTO MOTOKA M YPOBEHH AKYCTHIECKO-
To mryMa. BeHTHAATOPBI, KOTOPBIe OGLITHO MCTIONB3YIOT-
ca & IIK, oTHOCHTCA K KaTeropuu oceBbix (axial fan). Cy-
IMEeCTBYT ¥ ApYyTrHe THNbI, OAHAKO, HECMOTPA Ha PAX
NpPEeMMYINeCTB, KOTOPHIMK OHM 06/IafaloT, MX MOXHO
ECTDPETHTH TOPa3so pexe.

Ha kakie xapaKTEpUCTUK OCEBbIX BEHTURSTOPOB CreayeT obpaLLaTh
BHUMOHKE rpu Bibope? [pexae BCero 310, korHeuHo, NpoussomMTENL-
HOCTb: 06bEM BO3AYXA, “NPOrOHsEMbI” 30 eprHuLy Bpemerm. C opHO
CTOPOHI, Yem BONbLUE AUGMETP KDHINLYATKM BEHTMRATOPA, TEM BbILLE
€10 NPOM3BOJUTENLHOCTb MPW GUKCHPOBAHHOI CkOPOCTH BpaLigHMs, C
[PYroW, GONbLLUOH BEHTUASTOP MOXET 0BECHENMTL TAKYIO X NPOM3BO-
BMTENLHOCTb, Y4TO U MEHBLUMH, HO €0 NONACTH MPU 3TOM BPALLAKTCS
MeaneHHee, u oH pabotaer Tuue.

Boobie, yem BonbLLE CKOPOCTb BPALLEHWSA, TeM BHILLIE He TONLKO Mpo-
M3BOIUTENLHOCTL, HO W YPOBEHb LyMO. [pi OMHOKOBOM AMANMETPE CTY-
MMUB KPBUTBHOTKY, Yem Borblue ee mybuHa (unu TonwwmHa), Tem 6onb-
LLie nnoLLOAb nonacTel 1 obbem nepemeLLoemoro 1w Boaayxa. Kpo-
Me TOTO, MPOUIBOIMTENLHOCTL “TONCTOTO” BEHTWISTOPG CHUXQETCS B
MEHbLLIEH CTereHu, ecnv OH paBOTOET NP HAMMYMU 3AMETHOTO U3Bbi-
TOYHOTO IABNEHMS UMK PABPEXEHMA, HOTHETOS MNM BHITSTMBOA BO3MYX
13 Kopnyca. Yem Bomblue BMOMETP CTYMMLB KPLINbYATKYW MPU NPOYUX
POBHbIX YCNOBUSX, TEM MEHbLUE NIOLLGAL NOMACTEN W MeHbLLIE APOM3-
BOAMTENLHOCTb, XOTA PUBHMLG HE TOK BENWKO, KOK MOXET NOKG3GTLCH
0Py BU3YanbHOW OLEHKE.

[MponssopuTenbHOCTb BeHTUNATOPOB, Uarotasmveaemx B CLUA u He-
kotopeix cTpaHax IOro-Boctouroit Asum, uamepsietcs B kybuueckux dy-
Tax/mur (CFM). ins nepecueta B Gonee nowsTHIE HaM METPUIECKHE
€IVHMUB HOAO MCMONL30BATH CREAYIOWME BBIPOXEHS:

1 CFM=0,028 w3/mur=1,7 m3/4=0,47 n/c=28,3 n/mun.

PA 22004

0o

d.ne TPOHMUKAM

L ik

OCOBEHHOCTU EXOKCII/IYATA



ey

K

OCOBEH O

EX3KCITYATALI

Criepyet yunTHIBATS, YTO HOMMHQMBHOS MPOM3BORUTENEHOCTL MaMe-
PSETCA NPY OTCYTCTBAM PA3HOCTW AGBNIEHUS HO BXOAE U BLIXORE BEH-
TUNSTOPG, O B PEANbHBIX YCIOBMSAX MOXET OKO3ATHCH HEMHOTO HUXE.

Hopo oTMeTHTb, YTO BEHTUIATOPLI SBASIOTCA ORHWM M3 OCHOBHBIX HC-
Tounmko wyma B T1K. Ecm nonk3osarens ysepeH B Tom, 4To BeHTH-
nsrop Bl ero MK umeet Heobxopmmuii peseps MpoM3BORTENLHOCTH
(v cneunansHO Bbin YCTAHOBNEH BEHTURSTOP "C 30NACOM”), TO MOX-
HO NONPOBOBATE YMEHBLUTE LIYM TAKOTO BEHTUAATOPG, HEMHOTO CHIt
31 HONPSXEHME €r0 MATaHMS. [l 3TOro LOCTATONHO OTNAATL NPOBOA,
MByL K “3emiie” (0BBIUHO YEPHOTO LIBETG), ¥ NPUNOSTL €F0 K NPOBO-
gy nuranmua +5 B {0BbiuHo kpacHoro useta). Mniocosoil nposos BeH-
TUNATOPQA TPOTQTb HE HORO, M OH OCTOETCS NOAKTIOYEHHBIM K NPOBO-
oy +12 B (06buHo xentoro usera). B stom cnyuae pasHocTs novew
UMGNOB (0 3HQYMT, HOMPSXEHWEe 3NEeKTPONUTaHWA BeHTunsTopa BIM)
cocraeut 12-5=7 B. Bmecro +12 wnm +7 B nonaeats Ha BeHTMRsTOp
Bl +5 B He pexOMeHBYeTEs, TOK KOK OH MOXET COBCEM He 3aMyCTuTb-
C, M3-30 4ETO 3TOT 60K MOXET BIHTU M3 CTPOS OT NEeperpesa.

YpOBEHb GKYCTUYECKOTO LityMO OBYCTIOBMMBAET SPTrOHOMMYECKME XO-
POKTEPUCTKYA OXTIGAUTENS: UHTYUTUBHO NIOHATHO, HTO 4eMm TULLE OH Pa-
6oraer, Tem nyuiue anst nonbaosarens. Hu opyH HOPMANbHLIA YenoBek
B MMpe He cornacutcs ycraHosute B [1K oxnagutens, BeHTMRSTOp Ko-
TOPOTO PEBET KAK UCTPEBUTENS BO BPEMS BEPTUKANLHOMO B3NETA, G-
Xe e TaKoe YCTPOMCTBO U ByaeT umeTh noTpscaiollylo sddextve-
HOCTb U HOEXHOCTb.

Hano Taxxe yHOMAHYTH M TaKoi MOMEHT, KaK mon-
Aiep)KKa annapaTHoro MoHuTopunra MII. lipuoGperan xo-
pomni, a 3HAIMT, AOPOro OXIAAUTEND, CTOMT O6paTHTDL
BHMMaHMe Ha Hanmuuue B MII cnemylouMX BOZMOXHOC-
Teli: MOHHTOPHMHT JaCTOT BpAIleHUA BEeHTHNATOPOB, YCTa-
HOBKa MMEHMAITbHOMH YacTOThI BpaleHHs, Py KOTOPOH Ch-
cTeMa GyneT cHrHanu3UPOBaTh 00 ITOM COGBITHH, BOZMOXK-
HOCTHh ABTOMATH4YECKOro BBIKMIOYEHHA CUCTEMbI NPH OC-
TaAHOBKe BeHTHJIATOPA MNIM NIPH NOCTHIKEHWH NPOLecCopoM
3apaHee YCTaHOBNEHHOH KPHTHYECKO TeMmepaTypsl.

Takxe 13BECTHO, 4TO HEKOTOPBIE OXNAAUTENM, NPEAHA3HANEHHbIE AR
rHe3no Socket 370, ROCTATOYHO CROXHO YCTAHOBAMBATH B rHE3NO
Socket A. Ho sce oxnaaurenu, paccumtantbie Ha rHe3no Socket A, co-
BepLueHHo ceobogHe yetaHaenueaotcs B Socket 370. TexHuueckve xa-
POAKTEPUCTUKM HEKOTOPLIX OXNOAMTENEH NpYBEAEHH B TA6GM.2.

OpHako “ropsummi” BHIBIOT HE TONMKO NPOLIECCOPH, M HA COMOM
fene aKTMBHOE BO3AYLLHOE OXNOXAEHUE MPUMEHSETCA He TOMLKO AN
310/ ilen. Hanpumep, BeHtunstope, ucnonbdyemsie B BT, moxHo ¢
YCMexom npumeHsTb ans eHtunsumm kopnycos Cb. Takue “koprycHbie”
BEHTUNSTOPL XOPOLUO 3HOKOMbI BCem COOPLLMKAM CEPBEPOB U BLICO-
KOMPOM3BOAUTENBHBIX PABOUMX CTOHUMIA. ITH OBLIYHLIE BEHTURSTOPS! C
HanpsxeHrem anektponurakis +12 B no ceoum reomerpuieckm pas-
MEPOM COMMACOBAHBI CO CTAHAAPTHBIMKM MOCAAONHBIMIA MECTAMM KOp-
nycoB, COOTBETCTBYIOLMX popmary ATX.

Heckonbko NPOKTUYECKIX COBETOB TEM, KTO NNGHUPYET YCTAHOBKY
BONONHMTENbHbIX OXNaXAAIOWMX ycTpoicTs B caoi K. B obiuem so-
MeuaHWe OYEBMIHOE, HO MOYEMY-TO MHOME 06 3TOM 306bBAIOT! 3¢-
EKTMBHOCTb NIOBBIX YCTPOCTE, MCTONb3YIOLIMX GKTUBHOE BO3AYLIHOE
OXIOXAEHME, HONPSMYIO 30BUCHT OT TEMOIEPATYPbl COMOTO OKPYXQio-
wiero Bosayxa. M, ecrectseHHo, peako napaet npu ee noebiweHus. Ha-
NpMMep, €CNK NNGHUPYETCS CMOHTUPOBGTL OKTMBHBIE BO3MYLUHBIE OX-
NORUTENM B CEPBEPE, KOTOPbI HOXOBUTCS B OTAENLHON HEBONBLION KOM-
HaTe, TO CTOMT NO30BOTUTLCS U O ROCTATONHOM BEHTUNALIMY COMOTO 3TO-
ro nomeluens. Mkaue cepsep fosonbHo BucTpo “nporpeet” npoct-
POHCTBO, NOCHE Yero 3GGEKTMBHOCTL OXITOXAEHUS PE3KO MOHU3UTCA.

ConuzaHkie NPOM3BOAUTENH ele Ha CTAMH MPOEKTHPO~

BaHMA CBOMX M3AeNui NPOAYMBLIBAIOT BCE 710 MenoveH,

BK/109ad HanpasleHue BO3AYIIHBIX MOTOKOR BEYTPM KOP-
nyca CB. Mloatomy uuorpa IK, codpannsii B GupmennoM,
TPaMOTHO CIIPOEKTHPOBAHHOM :.?nyce, OKa3bIBaeTca ¢Xo-
nopHee”, YeM aHANOrHYHbIH, COOPAHHBIN B AEIIEBOM KOp-
nyce HeH3BeCTHOTO NPOH3BORMTENS, HO YKOMIIEKTOBAH-
HbI/ NONONHMTENLHBIMM OXNafMTENsMM. Cnenyer yne-
NATH BHUMAHKE M CAMOMY Npoweccy c6opxu: KiTy6Ku n3 me-
PenNeTeHHBIX MeXAY cobo¥ uuTepdelicHpix xabeneii u
Pa3sHOro pojia NPOBOAOB BRYTPH CB MOTYT CBECTH K HYIIO
BCE NpeXMYIeCTBa AKTHEHOrO BO3/YIIHOTO0 OXNAXKHEHUH,

Co31aBan cepbe3HbIe Mperpafbl HA MyTH BO3AYIIHLIX MO~
TOKOB.
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Tabnuwya 2
Yacrora YposeHb [Heano
Hommerosarme BPOLLEHMS wyma, npoleccopa
BEHTUNATOPD, nb
06 /mun
Spire 5D21B3 4800 294 |Socket 370/A
Spire 5D38B3 4800 294 |Socket 370/A
Spire 5E32B3 4000 290 |Socket 462 (A
Spire 5E20B3 4000 296 |Socket 462 (A
Spire 5B03B3 4800 29,7 Socket 370
ThermalTake Super Orb 5500/5000 | 28,3/34,0 |Socket 462 (A
ThermalTake Mini Super Orb | 5500/5000 | 28,3/34,0 |Socket 462 (A
ThermalToke Mini Copper Orb 5500 29,0  |Socket 462 (A
ThermalTake Chrome Orb 5500 29,0 |Socket 462 (A
ThermalToke Golden Orb 4500 26,4 |Socket 370
ThermalTake Volcano |l 4500 31,5  |Socket 370
Titon TTC-MT1AB-2 5500 290  [Socket 370
Titan TTC-MS2AB 4000 30,0  [Socket 370
Titan TTC-D4TB 6000 34,0  1Socket 370/A
Titan TTC-M5AB 5500 290  |Socket 462 {A)
Titan TIC-D2TB 4500 28,0  |Socket 370/A
Titan TTC-K630FT 4500 270 |Socket 370
Titan TTIC-M1AB 4500 26,0  |Socket 370
Titan TTC-M6AB 5500 29,0 |Socket 370
Cooler Master DP5-6H51 4500 34,5  |Socket 370/A
Cooler Master EP5-6111 4800 36,5  |Socket 370/A
Moxtron 5462-058525D 5500 28,3 |Socket 462 (A)
Maxtron $462-058525D MT2 5000 340  |Socket 462 (A)
Maxtron FC-07B615 4000 36,0 !Socket 370
Moxtron S462-015615 4000 32,0  |Socket 462 (A)
Maxtron 018620 4000 33,0  |Socket 462 (A)
Maxtron S462-06B610 4000 350  |Socket 462 (A)
Maxiron S462-06B620M 4300 29,0  [Socket 462 (A)
Maxtron FC05B515 4500 36,0  |Socket 370
Manxtron $462-07B620 4000 360  |Socket 370/A
ATT CM21 6000 325  [Socket 370

Mpu MOHTGXE AONONHUTENbHBIX OXICAWTENEH CTOMT ROMyMOTb O
TOM, KK OHY BypyT COMACOBLIBATLCA C YXKe YCTAHOBREHHbIMIA. Harp-
MEp, BU BEHTUISTOPA, AIOLLMX HOBCTPEYY OPYT PYTY, — He O4YeHb yaau-
Hoe pelweHue. PexomenpyeTca, YTobbl CyMmmapHas MOLHOCTS (Q nyy-
LLIe, CUNQ BO3AYLLHOTO MOTOKQ, ECAM €8 MOXHO BHINMCTUTL] KOPMYCHBIX
BEHTUNATOPOB, PABOTAIOWMX HQ BAYB M BbilyB BO3gyXd, 6bIna npubnu-
3uTenbHO OAMHAKOBOW. ‘

Huxorpa ne Hafo 3a0bIBaTh ¥ O TOM, YTO B BO3[(yXe BCe-
I7ia eCTh NbINb, H ONpPeAieNieHHas ee YacTh NpH NPOROK-
AEeHMHM BO3AYIIHOTO MOTOKa 4epe3 CBb ocezmaeT BHYTpH.
TloaroMy ueM Gonbille BeHTHIATOPOB, TeM GbIcTpee oHa Gy-
AeT HaKaWTHBATHCA. IIBING XKe MMeeT NpaKTHYECKH Hyne-
BYIO T€INONPOBOAHOCTH H, OCEB B IOCTATOYHOM KONMYe-
CTBe (HanpxMep, B NeNIAX paAMaTopa), MOXKET BbI3BaTh Ne-
PETPER TOTO YCTPONCTRA, HA KOTOPOM STOT PAfAHATOP KaK
pa3 u ycraHoBNeH, TakuM o0pasoM, Bamuyne Gonbiioro Ko-
NMYeCcTEA BeHTHIIATOPOR B CHCTEME HE TONMBKO MaeT Nono-
XUTeNbHBIH KT, HO ¥ NPHBO/AUT K NOABNEHHIO NOTEH-
OMANbHLIX IP JIeM M HeoOXOMMMOCTH PeryNsApHOro yaa-
NeHyuA HAKOMMBINEHCH NMbIIN.

MHorve yctpoitctsa oxnaxaeHms (HONpUMep, “KOPMOHLL ans xecT-
KMX BMCKOB WriW “HOKNGAHbIE” OXNaBMTEnv fNsl HMX) CNOCOBCTBYIOT Mog-
LEPXAHMIO NPUEMIEMON TEMAEPATYPb], TONLKO KOMGA MX BEHTURSTOP
pabotaer. B cyuae Bbixopa €ro 13 CTpos, TOT xe “kapMaH” npespa-
LLOETCA B CBOETO PORG MUHU-NEYb, B KOTOPOM HOMPEBATENbHBIM JMe-
MEHTOM CAYXUT COM XECTKWi JUCK, O CTEHKM YCTPOMCTBA TOMBKO Mpe-
NSTCTBYIOT OTBOAY HOMPETOrO BO3AYXG.
~ Mowwocs Bl - BenuumHa KOHEUHOS, G BEHTUASTOPLI € BONBLION Ya-
CTOTOI BPQLLEHUS NOTPEONSIOT HE TOKYIO Y M MONEHBKYIO MOLHOCTb
(uHoraa aaxe HemHOrO Bonslie coBpemeHHbIX XecTkix auckosl). Mo-
3TOMY €I MACHUPYETCA MOHTAX BONBLLOTO KONMYECTBA YCTPOICTE OX-
NOXOEHKS! € UCTIONb3OBAHUEM BEHTUNSTOPOB, Nydtlie 3apaHee Npubnu-
3WTENLHO NOACYUTATL TPeByemyio MoLHOCTL Bl ana TaKo# CUCTEmI.

Kpome TOro, KOXabii BEHTUISTOP CO3AGET OKyCTUdeckuit ym. Ec-
nu seHTunsTopos mHoro, To Cb npu pabote pedictenrensHo “peser,
kak Tpaktop”. [na K, KOTOpbIH HOXORUTCH B OTAENEHOM NOMELLIEHMM



6e3 niofiei, 3TuM MOXHO COBEPLIEHHO CMIOKOHHO MpeHeBpeYs, O BOT
AN OGUCHOTO WAM AOMOLIHENO MOMELLEHUS TAKOW YPOBEHD LLyMQ SiB-
NSETCH NOBOMLHO BAXHOM xapakTepucTukoi. C 3Tom Touku 3perms 6o-
nee NPEANOUTUTENbHBIMK BHIMIAAT “HU3KOOBOPOTUCTHIE" BEHTURATOPSI
BOMbLIOTO AMOMETPA: CMNQ BO3AYLLIHOTO NOTOKA y HUX NPUMEPHO Ta-
KOfl X€, KOK Y BEHTUNSTOPOB MONOrO AMAMETPA C BBICOKOM YACTOTOM
BPOLLEHHS, HO MPOUIBOMMMBI LityM 3HOUUTESIBHO MEHBLLE, fi0 U NOTPeb-
NAEMOS MOLLHOCTb TOXE.

Onvako peluere opHoM npobnemsi OBLINHO NOPOXACET ApPYTyIO.
Crpemsics AOCTHAL MOKCUMANBHOH NPOH3BOBUTENLHOCTH B PMKAX Cy-
LIECTBYIOWMX TEXHONOMAM W GPXATEXTYP, PA3PABOTYUKM NOCTORHHO
MOBHILLGIOT TAKTOBYIO HOCTOTY MPOUECCOPOB, KOTOPAA YXe AGBHO fe-
pesanuna 3a omvetky 2 ITu, TTikoBOs MOLIHOCTL TaKX YCTPOICTB BINOT-
Hyio npubnuaunacs k 80 Br, 1 Ha nepesiit nnaH BbiLnG npobnema nx
HOBEXHOTO OXNCXAEHMA,

Ans onenkn adpdexTHRHOCTH panMaTOpPa HCHONBIYIOT-
CH TaKue BeNIMYMHBI, KaK Tennonoe CONPOTHBIEHNE M A~
AeHMe nasnennus npu obayse noTokoM Bo3xyXa. Tennosoe
CONPOTHBNIEHHE M3MepAeTCA B IPafycax Ha BaTT (°C/BT).
YeM HMNE ITOT MOKa3aTeNDb, TeM Bbime 3dpPeKTHBHOCTS
panuaropa. Tennoeoe CONPOTHENEHNE NpeXAE BCETO 3a-
BHMCMT OT MaTepuana, ¥3 KOTOPOro M3roTORNEH pagua-
TOp, X NIOIAAK €r0 NOBEPXHOCTH. ManeHue narnenus sa-
BMCHT oT QopMbI panuaTopa. Yem MeHbIIe 3Ta ReNMuN-
Ha, TeM Ny4Ile OTBOJMTCH TENNO OT CaMOTO PanMaTopa.

Papmarops M3roTOBMMBOIOT 13 PAITMYHEX MATEPHANOB, HOLE BCE-
TO MCTIONb3YIOT CMOBL ANIOMUHIA. Hem BhiLLiE TenNONPOBOIHOCTL MO~
TEPUana, Tem MeHbLe TennoBoe COMPOTUBREHWE POAMATOPA, O Clie-
[OBATENLHO, TEM NyYILE OH OTBOKT TEnno. ATIIOMUHHIA OBNaRCeT He
COMOM BLICOKO# TENMOMPOBORHOCTHIO (TABN.3), HO OH 3HGUUTENBHO e~
LieBre, YeM Apyrie MaTepUansl, Hanpumep meb uu cepebpo. Kpo-
Me TOro, ero nerko obpabatbieaTs.

Bripouem, MHOrO BCTPENIOTCA 1 MERHLE PAAMOTOPS, AOBONLHO Bbi-
COKOf CTOMMOCTb KOTOPHIX OMPABALIBOETCS GONbLUIEH SGEKTUBHOCTBIO.
Cepebpo, 0bnopaioLLee Camoi BHCOKOTM TENNONPOBOBHOCTHO, 1R U3-
FOTOBNEHWS! PORMOTOPOB HE MCTIONb3YETCA, HO OHO BXOIMT B COCTAB HE-
KOTOPbIX TepMONacT. MHTepecHo, yto HekoTopsie cnnassl cepebpa ¢
MEHEE TENnoNPOBOAHLIMM MATEPHONAMY, HOMPUMED TCK HO3LBAEMbIIt
kyoun (28% meau v 72% cepebpa), obnapator Gonee Bricokoit Ten-
NOMPOBOAHOCTBIO, Yem YnCTOe cepebpo.

ANbTEPHATVYBHBIM PELIEHMEM SBAISIOTCS CNIOMUHUEBHIE POTMATOPH CO
BCTCIBKOMM, HOMPUMED, U3 TOM Xe meau. B 31om cryuae B npsmoit koH-
TOKT C OXNOXA0EMON NOBEPXHOCTHIO (KOPIYCOM MPOLEccopa) BCTyna-
€T MEAHQS NNOCTUHA C BLICOKOM TERNONPOBOAHOCTbIO, KOTOPAS OTBO-
BT T€NnG v NEperioeT ero AN POCCEMBAHMA CNIOMUHUEBbIMIA NNACTH-
HOMM C BONLILIONH MOBEPXHOCTHIO. TaKME POIMATOPbI MHOTAA HO3HIBO-
10T KOMOMHMPOBOHHBIMI UT KOMMO3MTHBIMU. HEKOTOpLIE SHTY3HOCTHI
COMVA BCTCBNSIOT MEXy OGbINHBIM OMIIOMUHWEBbIM POBKATOPOM M MPO-
LIECCOPOM MEAHYIO NACCTUHY.

[eomerpuueckas GOPMO PaAMATOPA BAMSIET HE TOMBKO HA €ro Ter-
FIOBOE CONPOTHBREHUE, HO U HG CONPOTUBREHIE, KOTOPOE OH CO3AC-
€T MOTOKY OXNAXAGIOLIEro ero Bo3pyxa. PasHoobpaaue KoHCTpyKLmi
¥ AM30HHO POBMATOPOB B HOCTOSILLEE BPEMS CTOMb BENMKO, YTO ACBATH
KaKMe-NMBO KOHKPETHbIE PEKOMEHAAUMM O4eHb TpyaHO. [pu BriBOpe

MPOLLE BCErO PyKOBOACTBOBATH-

Tabnmya 3 cs yromsHyTHMA yxe napame-
Koaddpmupert TPOMM (ECTIM OHM YKOSHIBAIOT-
Marepuan TENNONPOBOL- G5, O TAKKE BOMOXHOCTBIO yC-
rocti, B/(M’K) | TAHOBKM TOTO Wi WHOrO paau-
Cepebpo 407 GTOPa, KaK FOBOPUTCH, “No me-
Megb 384 c1y”. BuayoneHo xe oueHus
3onoto 308 NNoLLaAb PACCEMBAHMA U “Nipo-
ASOMAHIH 209 3PAYHOCTL” PAAMTTOPQ [st BO3-
Tioryws 1 AYLHOTO NOTOKA MOXHO TOMb-
Yyryr ) KO NpUBAK3MTENLHO.
Msirkas crans 47 Hna apdexrnrnoro ox-
Cenmien, 35 naxaeHus Hapxo, YTo6BI
Pryre 82 TENJ0 X0pomo nepeaasa-
Boa 0,58 noch 0T OXNAXKAAeMOro
Bosayx 0,024 YCTpOiCTEA K pajmaropy.

TMpumesarme. TennonposopHocTs matepu- fnn aroro mexpy HIIHI!
QOB CUIHO 30BUCHT OT YCHOBH Mameperis, FOTIKEH GBITH HaZIeKHBIH

HANPUMEP, MX TEMNEPATYPbI TeINoRoH KoHTaxT. He no-

CNepKION0 ponb B ero obecnevenuu urpaer cnocod xpen-
NeHHA PafMaToOpa X rHe3fy mponeccopa. ECTh pasHble
KOHCTPYKI{MM, KAXKAafA M3 KOTOPLIX MMEET ONpeneneH-
Hblé ROCTOMHCTBA M HEJOCTATKM M NPMMEHMMA B TeX MK
MHBIX YCNOBMSX.

Jlns kpennerms oxnaauTens K npoueccopy Haubonee YacTo UCRONb-
3ylOTCA MPUKMMHbIE ckobbl. [lns 3Tux uened resna vna Socket ocHa-
LLCIOTCA CNELMaNbHBIMI BLICTYMOMM, 30 KOTOPHIE 3TW CKoBH 1 Lienss-
totcs, Pasmellierne 1 KOHOWIYpOUMs! BHICTYNOB 3QBMCAT OT TMO rHE3-
£a {To €CTb, B KOHEUHOM CHETE, OT TUNA NPOLECCoPa), NO3TOMY, NP
obpetas oxnapuTens, cnepyet YBeauTsCs, HTO OH PACCYMTAH HQ MCTIOb-
30BaHME MMeHHO C ycTaHoBneHHbiM B [TK nonbaosatens npoueccopom.

KpenneHite C NOMOLLBIO BUHTOB MO CPABHEHMIO C KPENNEHUEM HQ CKO-
6ox obecnesmBaer Gonbluyio MPOYHOCTB, OIHAKO B 3TOM CITyHGE NPH
3QTAXKE Cnegyer CoBniofiaTh QKKYPATHOCTb, CNERS 3G TeM, YT He
66in0 nepekocos. Takoe KPENeHUe yMeCTHO, eCTM POAMATOP MMEET
6Bonbiume reometpuueckue pasmeps unu maccy. Kpome toro, Ha MM
AOMXHB GbITb NPEAYCMOTPEHb! COOTBETCTBYIOWME OTBEpCTUS. [N yc-
TAHOBKM MAM BEMOHTOXQ OXNOMTENEN C BUHTOBLIM KPENNEHWEM UHO-
raa Hago BbiHMmaTs MIT U3 kopryca.

Kneesoe coemmHerie NPUMEHSETCS NPU YCTAHOBKE HEBONbLLIMX PO-
[MOTOPOB, HOMPHUMEP, HO MUKPOCXEMBI PABHOTO POAG NOMATM WNK IPC-
¢uieckue yckopuTenu. B kauecTse knes MOXHO ucnonk3oBaTs Crieuyans-
HbIE COCTOBLI C XOPOLUEN TennonPOBOBHOCTLIO, HOMPUMED SMOKCHEHLIA
kneit ¢ poboeneHrem cepebpa. Crepyer ynomaHyTs, yTo B Cryuae ox-
nopuTenel NPOUECCOPOB KIIBEBOE KPenneHke BCTPEYOETCS IOCTATONHO
peaxo. Keratu, Hekotopsie HepoBpocosectHbie cBopiumku K ucnons-
3YIOT Kneit, YTOBbI CKPbITb MOPKMPOBKY PA3OTHAHHOTO UMY NPOLIECCOPA,

Mrorpa anst ynyuLLeHust CONpUKOCHOBEHMA OXAAANTENS K NPOLIECCo-
PY MCNIOMb3YIOTCA CRELMANEHBIE NPOKNAAKH, OBHYHO MIFOTABNMBOEMbIE
13 mefu. [TouTn BCe COBpemMEHHbIe MPOLECCops! MMEIOT HeBOMbLLIYIO Mo
LiGAb KOHTOKTA C POAUATOPOM, NOSTOMY €70 MOXHO NETKO CMOHTUPO-
BOTb C NIEPEKOCOM. [ IPOKNGLKM IrOTABAMBAIOTCS TAK, YTOObI YBENUUUTL
NOBEPXHOCTb COMPUKOCHOBEHMS, PACLIMPHB €€ HA BCE MPOCTPAHCTBO
KOPIYCQ, 30 UCKIIOYEHNEM TEX OBNOCTEN, e MMEIOTCA BbICTYMbI (Ha 3TMX
MECTOX B NNOCTUHOX AENCIOTCH OTBEPCTHS). TOMMHA MNQCTUHLI BOMX-
Ha 6biTb NOROOPAHA ONeHb TouHo. Ecnm nnacTvHa okaxeTcs TomblLe,
yem Hopo, To 3ddexT OT Hee Hynesol (kak Byaro ee Het coscem); ec-
NW XE NNOCTMHA CULLKOM TONCTOS, TO NOAb30BaTENs BOOGLLE Moxet
CXelib CBOM NPOUECCOP, TAK KAK MEXMY OXIAAMTENEM 1 MPOLIECCOPOM
obpasyercs wenb (kak ByATO HET camoro oxnapuTens).

IloBepXHOCTHL KOPIYCOB MMKPOCKEM, KaK IPaBHNIo, lue-
poOXoBaTas, ¢ MHKPOCKONIMYECKMMM HEePORHOCTAMK. Bo3-
AYyX HMMEeT 0YeHb HM3KYI0 TEeNmNoImpOBOAHOCTH, TO €CTh
BBICTYIIaeT B ZIAHHOM C)Iy4Yae B Ka4YeCTBE TemNou30NATO-
pa. Jins ycTpaHeHMA BOSAYIIHBIX 3a30POB B TAKHX HepoOR-
HOCTAX MCHOJNBLIYIOT CHelMaNnbHbIe TEePMONACThl, KOTO-
PHIMM 3aNONEBAIOT YIAy6nenus. HaHOCHTH TepMomacTy
JKeNnaTenbHo KaXKAbIH Pa3 NpH yCTAHOBKE MM AEMOHTA-
JKe oOXNnanuTens.

TepmonacTs NpeacToBnsioT coBOM CYCEH3MIO MUKPOCKOMMYECKMX 40
CTWu, METANNA WK CONeit METANNOB B CBA3YIOLLEN MX Macce. kimeHHo
3TH 4aCTMUb 0BECNEUMBAIOT NEpEeaaYy TENNOBOH 3HeprvK. Yem Gonb-
LLie UX KOHLEHTPOLMS, HeM NYULUE OHW KOHTOKTUPYIOT B CYCrIeH3Wy ipyr
C [PYrOM, TO €CTb YeM OHM MenbYe, TeM kayecTBenHee nacta. Hawnyy-
wue nactbt copepxar 4o 80...90% wacvy cepebpa. EcrecTsento, Ta-
KMe NOCTBI MPOBOMST W ANEKTPUYECKUIA TOK, NOITOMY, NONGB HG NPO-
BORHMKM, MOTYT BI3BOTH KOPOTKOE 30MbiKaHWE. ITO MHOTAA ClydaeT-
Csl, €CIM NMPY MOHTAXE PORMATOPG WCTIONL3YETCH CIMILIKOM MHOTO Cy-
cnexHsu. [1acTbl H OCHOBE CUIMKOHA HEANEKTPONPOBOMHE!, OFIHOKO KX
TENnONPOBOBHOCTL HUXE.

Boobiie, nockonbky HO3HQEHWE NACTBI - 30MORHUTL HEPOBHOCTH NO-
BEPXHOCTH, G €€ TENNONPOBOAHOCTL BCE XE MEHBLUE, YeM Y MaTepu-
Qna, W3 KOTOPOrO M3FOTOBNEH COM POIMATOP, HOHECEHUE TONCTONO COS
TOMLKO YXYAWOET OXNOXAEHHE. [1pu HOHECeHUM NacTbl CreyeT CTpe-
MMTLCS, YTOBb! TOMUMHA COS BbING KK MOXHO MEHBLLIE, OHAKO fO-
CTQTONHOM, YTOBH 3AMONHUTL BCE MyCTOTHI.

[pu MOHTOXE OXNOIMTENS CrEYeT NPUKIOALIBATL YCUNUE CTPOTO Nep-
NEHAMKYNAPHO NOBEPXHOCTH GU3MNECKOTO KOHTAKTA C OXNGXAEMO# 10~
BEPXHOCTHLIO. HecMOTps Ha NOACO3HATENBHOE Xenakve Cnerka “NosoauTs”
OXnIaAUTENb, HTODH! MIIOTHEE NPUEABMTL €50, AENATH 3TOFO He CefyeT, TaK
KOK B pesynbTaTe NOJOGHbIX AEHCTBUIA LENOCTHOCTL CIIOS NOCTH MOXET
6GbiTb HOPYLUEHD W 3GdeKT O ee NpuMeHeHNs ByaeT YMEHbLLEH,

{Oxoruarme crenyer|
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- PeMOHT MOHHTOPOB
H cHeTeMHBIX 0nmoxoB TTK

H.N. Bnaciok, r. Kues

Moxurop IBM G50, mopems
96G1574 (varotoenen & 1996 1. B Kana-
ne)

Yepes 4...6 vacos pabors [1K nzobpa-
XEHHE HA IKDOHE MOHMTOPA CYXaeTcs no
BepTkam 1 ropusontamy 8 2-3 pasa. Ho
ec 8sl pa3bepere MOHHTOP ¥, BKIOYMB
ero, byaere XaaTb N109BIIeHNS HEMCIPABHO-
CTH, TO OHQ He NPOSBHTCA.

370 HEMCNPABHOCTb SBASETCA TMNOBOW
ans IBM G50 u ceasaHa ¢ TennosbiM pexu-
mom npoueccopa Z300 tuna TDA 4858,
xota B pabote OH He neperpesaetcs U
OCTOeTCs Crierka Tennsim. Ha waccu moHu-
TOPA 478 30LMTH OT BHELWHMX NEKTPO-
MOTHUTHBIX NONEN NPOLUECCOP HAKPHIT Me-
TANAIMYECKOM KPbILLKOM.

YCTPAHSIETCst HeMCNPABHOCTL 3QMEHOM
NOBpPexaeHHOM MuKkpocxemsl. HoBast Mukpo-
cxema crout 9 rpu. Mocrie sameHbl peryns-

TOPaMM PABMEPOB U30BPaXeHHs, PaCNONo-
XEHHbIMY FIOA 3KPAHOM MOHUTOPQ, HEOBXO-
BMMO BOCCTGHOBMTb ONTUMONbHOE 306~
paxeHue. v

Monurop Samsung SyncMaster
510b, wacen CHB 5707L (13rotosneH s
1999 r. 8 Benukobpuramum)

Mpasbii u neswivi kpas n3o6paxenns Ha

IKPAHE MOHHTOPQ OKPOLIEHE! B KDOCHBI
yser.

Takos HeMCnpaBHOCTL CBS3AHA C NO-
BPEXAEHUEM CUCTEMb PA3MATHUYMBOHWS
kuHeckona. Ee obcnenosanne nokasano,
yt0 HemucnpaseH koHtakt pene RL601
(pme.1). Mpu ekmouenrm moHuTOpQ, €ro
npoueccop IC201 uepes suisog 21 1 Tpak-
auctop Q601 wa 4 c nogaet +13 B Ha o6-
MOTKY pene, ero KOMTOKT 3GMBbIKQeTCS M
Hanpsaxexve cetn ~220 B uepes Tepmope-
auctop TH601 nopaercs Ha netno pasmar-

D coil. w603 THéO!
Re-zoc=10R @eor1
pere KSCI008-Y Rg03 DEGAUSS
RL601 D601 Tozor
; iy EP 10201
ernsy
posmaritizabarus o i ¥ I
:_ i+ L, R602
1 +138
4R
~2208

10-rorraxrHas
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Huumsarua (puc.1). Tepmopesucrop, Ho-
rPEeBasCh, HIMEHSIET CBOE COMPOTHBIIEHUE
ot 10 Om 1o oyeHb Bonbuioro, Tk B neT-
ne pO3MOFHW4MBOHMﬂ nagoeTr or MAKcu-
MQNBHOTO NOYTH A0 HYAS, 1 3KPOH MOHUTO-
pa pasmarkmumeaetcs. Bee 3to npoucxopur
B Teyenne 4 ¢, NOCNE Yero BCa CXema BO3-
BPALAETCA B MCXOAHOE cocTosiHue. B pak-
HOM Crydae sikopb pene cpabarthisan, Ho
€r0 KOHTQKT He 3aMbIKGRCS, MPULWNOCH CHATH
KPBILUKY perie W NOYMCTUTb KOHTOKT. [ocne
BKAIOYEHMS MOHWTOPQ €r0 3KPaH Cpa3y
PA3MArHUTUNCA, U U30BPAXEHHE NPULINO B
HOPMANLHOE COCTOSHME.

Mouutop President, mopens GV-
148S (1arotosnen B Tarsake)

lNocne neperoca K ¢ monmtopom Ha
apyroe pabouee MeCTo M BKIOYEHHS ero
3KpAH MOHHTOPQO HE CBEeTHTCA.

BHewwHui ocMOTp accu MoruTopa OF-
KNOHEHUH OT HOPMBI He BbisBun. bnok nu-
TaHus paboTan HOPMONBLHO, O CTPOYHOS
paseepTka HeT (ux pabotocnocobHocTb
NIErKO MPOBEPHTH MO 3AXUIGHUIO HEOHOBOM
NIAMINOYKM, NOBHECEHHOM K TPAHCHOPMATO-
pam). Ho HencnposHoCTs 0kQ30N10CH TGM,
rAe €e He WMuIyT, O MMEHHO B 15-koHTaKT-
HOM pasbeme sugeokabens MoHUTOPG,
KOTOPbIT MOAKMIONAETCH K BUAEOKAPTE CH-
ctemHoro 6noka lK: uetbipe ero wrbips 3a-
nan4 BoBHYTPL pasbema. [NoarsHyTs ux b~
PATHO He COCTABAANO TPYAQ, O 3adUKCHPO-
BATb B0 HEBO3MOXHO, TOK KOK 3TOT PO3b-
em Hepasbophsii. [puwnocs ero nonwHo-
CTHIO 30MeHuTb, B Marasuxe Takoi possem
CO CbEMHBIMM METORNM3UPOBAHHBIMM LLSY-
kamu crout okono 5 rpu. Cxemarpacnaii-
kv 3TOro kabensi Noka3aHa HO PUC.2.

Monurop LG, mogens Studio Works
5715, wacem CA-46 (vsrotosneH B
1998 r. 8 Kopee)

W3 mornTOpa Cribiuen Tuxms, HO Henpm-
ATHBIE NS 4ESIOBEYECKOTO CIyXQ TOHKMI
UcK.

Takve HeHCNPOBHOCTY CBA3AHBI CO CTPOY-
HOW PA3BEPTKOM, "NUWET” deppuTLl B Ka-
Tywkox wHaykimeHoct. Ecnu k depputy
NPMKOCHYTLCA CTEPXHEM (C ONPeReneHHbIM
ycunvem), To MMk oBbIvHO NPEeKpaLoeTces.
B namHOM ciyyae MUCK M3paBan CTPOUHLIA
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Tpaxcdopmatop. Oceoboams ero kpenex-
Hble BMHTH, MOANOXWUN NOA GepPPUTOBHI
CEPAEYHUK KyCOK LUKONbHOM PE3UHKYM 1 CHO-
8O Mx 3axan. fTuck ua moHutopa Gorblue
He PO3nOBOnCS.

Cucremubiii 6nox MK Siemens DT-1
(usroroeneH & Tepmanmy)

B npouecce skcnnyaraumm sresantio ot-
KaguiBaioT B pabote KNaBuaTypa M (uiw)
“meiws”. Vinoraa npw skniovermy 1K sre-
3Q11HO OCTOHOBAMBAETCS NMPOLECC 3arpy3-
KW M HO MOHMTOPE [OSBISETCA HOAMHCH
“Her knasuarype”. Opraxo paborocrio-
COBHOCTb KOMMLIOTEPA MOXHO BOCCTOHO-
BMTb HO HEKOTOPOE BPEMS, €CIM MOLeBe-
mTs KObenb y Pa3bEeMOB KNaBHaTypL
“mbiwn” Ha cuctemHom Bnoke.

[lyrem 3ameHb yCTQHOBAEHO, YTO HY
KNaBUATYPA, HY “Mbilub” He BiHOBATH. Mpo-
3BOHKO NOKQ3QNQ, YTO W COMW PO3LEMS,
POCNONOXEHHbIE HO CUCTEMHOM NAiaTe, TOK-
Xe McnpaeHbl. BuroBHUkamu HemcnpasHo-
ctv okasanuce SMD-ungyxTueHoCTH, pas-
MELLEHHLIE HAO CUCTEMHON NnaTe OKORO
PO3LEMOB KNABMATYPL! 1 “Mbilum”.

Yepes Hux nogoetcs nutanme +5 B: na
KNGBUOTYPY - 4epes uHpykTueHoCTb L32, a
Ha “Mbib” - yepes 128. B atix SMD-unpyk-
TMBHOCTSX NOSBUAMCH TPELLMHE], KOTOPHIE M

npepwiBanu uenb nutanua +5 B, opmako
OHM MOTYT KPATKOBPEMEHHO BOCCTAHCBIM-
BOTb CBOIO PABOTOCNOCOBHOCTL, eCnu ux
cnerka cxatb. O HeHapexHocv 3tux SMD-
MHIyKTUBHOCTEH yxe ynomuHanocs e [1].

Comuii npocToit cnocob BOCCTAHOBMTL
paborocnocobrocts MK - ycTaHOBMTS
BMECTO MOBPEXAEHHbIX POBMO3NEMEHTOB
MEPEMbIYKM 13 TOHKOI NPOBONOKM.

Cucremubiii 6nok Ha waccn

35-C960-00-05

Tpu 3arpyske K Ha mormTope rosens-
erca Hognnes “Her knasuaryps!”.

[Myrem aameHbl YCTAHOBREHO, YTO KNQBH-
arypa ucnposra. Obcneys pasbemsl kno-
BMOTYPHI M “MbILLK’ (OHM POCROROXEHY Psi-
oM}, OBHOPYXEHO, 4TO HA HUX HET NUTa-
1owero Hanpsixerus +5 B. Mposepss no-
POXKU- NUTAHMA 3TUX PO3LEMOB, YAGNOCH
ONPERenUTL, YTO NOBPEXAEH NPEAOXPAHU-
Tens F1 (FST) (pue.3). Umenro vepes He-
ro nopaercs nuranne +5 B Ha 06a pas-
ema. BHewHe oH noxox Ha pesncTop molw-
Hocteto 0,125 Br Tonbko ueproro ueeta.
Benmunta makeumanbHo onyctumoro To-
KO He YKG3QHQ, M HO phiHKe Takue Npefio-
XPOHKTENM He npopatoTcs. YCTpaHsercs
HEWCNPABHOCTb HAMNAHKOM CBEPXY NOBPEX-
BEHHOTO MPEAOXPAHMTENS MPOBONOYHOI

UWaccH cucTemHozo Snoxka

: faHHbre darzuka R343
2 Bpaweruy
l&eﬁruﬂnropa R359 47k

10x

|
! +128
1
|
|

| Ynpabrierue

| bpauetier
I 8enrungropa

Meecmo

ompsiéa
YnopHozo
Buemyna

nepembiuku Ha Tok 0,1 A {MoxHO B3sTL 13
CTEKARHHOTO NPEROXPaHUTens).

Hanbonee BeposTHON MPMYMHOI NOBpeX-
et SBRAETCS CyYaMHOE 3aMBIKaHKE HO
Kopnyc wiukbl nuTaHus +5 B npu pemonte
“Mbilm”,

Waceu cucremuoro 6noka

35-C978-Y1-11 ¢ npoueccopom

Pentium 750

Yepes Heckonbko MuHyT nocne Bkmoye-
Hua [1K otkmovaercs 6nok nutorus.

OcMOTPOM CUCTEMHOM ANATH YCTAHOBAE-
HO, yTo He pabotaer seHTMRsTOp, Npu-
KPEMAEHHbIA K PAAMATOPY OXNOXAEHUS Npo-
ueccopa. Mpoueccop neperpencs, u 3awp-
1a TK orknioumna 6nok nuTaHms.

TMonospenme nano Ha sextunstop. Mo-
HO6HbIE BEHTMRATOPH YACTO OTKO3LIBAIOT B
paboTe M3-30 BLICLIXQHMS CMO3KM HO  OCAX,
Mo3TOMy MX OCK HEOBXOAMMO Nepuoamye-
cku cma3biBats [2]. B panHom cnyyae sew-
™MRSTOp okasancs ucnpaetbM. Ero pabo-
TOCNOCOBHOCTD SIErKO NPOBEPHTL, NOAKMNO-
ums k pasvemy +12 B. Keratw, sentunstop
umeeT Tpu BeiBOAQ: kopnyc, +12 B, shiBop,
AOTYMKA BpAUEHus (puc.4d,a, 6).

O6cnenys pasbembl CHCTEMHOM NAQTSY, B
KOTOPLIE BKIKOYKOTCS BEHTMIRTOPH], O MX HO
nnate aea - SFA Nel, SFA Ne2, ycraHosun,

Kopryc

+128 §

yro Ha oboux pasvemax Het +12 B
{ouc.4,6).

Mo MOHTOXHOM CxeMe HOPMCOBAN Cxemy
BKNIOYEHMA BEHTUNSTOPOB, OHO OKA3ANACH
OAMHOKOBOM 715 06OUX PA3LEMOB, TONBKO
HOMEPQ pOAMO3nemMeHToB pastbie. Cxema
ans passema SFA No2 u ero obBsisku no-
ka3aHa Ha puc.d,a. U3 Hee suaHo, uto
MK moxeT perynMposath 1 KOHTPORMPOBATH
CKOPOCTb BPUWEHMS BEHTMRATOPA (3TH
¢yHkumn sononkset BIOS). [Ins perynw-
poeku ckopoct spawenus BIOS soapeir-
creyeT Ha 6a3y Tpanauctopa Q31, uame-
HAS MPOBOAMMOCTL YuacTRa K-D TpaHauc-
Topa Q32, 0 cneposaTensHo, M Hanpsxe-
Hue Ha BeHtunaTope. [Nposepss ucnpas-
HOCTb POAMO3NEMEHTOB, YCTAHOBMNA, 4TO B
obenx cxemax nospexaers SMD-Tpanzu-
cropb 2AM.

Mccnenys npuunHy nospexpeHus, ycra-

0012}
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HOBMFI, 4TO MOKCUMONBHO AOMYCTUMBIN TOK
Tparauctopa 2AM 0,1 A, a nyckosoit Tok
seHtunstopa 0,1..0,11 A (pabounit Tok
0,08 A). CrepnosatensHo, nyckoBoit Tok Ha-
XORMUTCA HO NPEENe AOMYCTUMBIX 3HQYEHN
TOKQ TPAH3UCTOPA, U UX HECOOTBETCTBUE SiB-
NAETCS TNABHOM NPUYMHOWR H[AHHOTO fo-
BPEXAEHMS.

[lns 3ameHbl NOBpPEXaEHHOTO paMo3ne-
MEHTQ Ayuwe Bcero nopoiinet SMD-Tpau-
auctop BC 807-40. Ero makeumansHo po-
nyctumeie napametpu 45 B, 0,5 A, o cto-
UMOCTb HO phiHke 25 kon. U3 oteyectsen-
Heix SMD-TpaHaucTopos, kak ucknioveme,
moxHO npumenmts KT3129 (45 B, 0,1 A),
HO 3A1eCh CYLLECTBYET BEPOSTHOCTb NOBTOP-
HOTO NOBPEXAEHMS.

Laccn cucremHoro 6noka 35-C978-
Y1-11 ¢ npoueccopom Pentium 750

Yepes 1..2 mun nocne nopaym nutamms

wa 1K 6nox nutamms orkmioyaercs.

BHewnmm ocmotpom ycramoeneHo, uto
HOPYLUEHO KPENneHHe papMaTopa oXnax-
nexus k npoueccopy. Mpoueccop nepe-
rpencs, v sawwmta MK otkmouuna b,
Papuarop kpenwics k npoueccopy nnockoii
npyxutHoi puc.5,a, B. B paHHom cnyuae
€€ CMna npuxuma bbina HactTonbko Bonb-
LUOM, YTO NNACTMOCCOBHII BLICTYN OTIOMMF-
cs (puc.5,6).

Yctpakss HEMCNPOBHOCTL, CHAYANA He-
06x0aMMO OCTOBUTb NPYXMHY, CErKO Bbi-
POBHSB €€ B TMCKOX (OCTOPOXHO, He Cno-
maitte). OTnOMOHHBIA KyCOK MNACTMACCH
MOXHO npuknents cynepkneem ULTRA FIX
repMaHCKOTO NPOM3BOACTBA. ITOT KNeit Q-
€T O4eHb NPOYHBIN LWOB, HE YCTYNAKOWMH NO
npouHocTH opurHany. Mpaeaa, oH oueHs
noporoit: dnakou 4 1 crout 30 rpH. [py-
e Knew s 3Toi uenu He nogxogst. Mox-

HO NONPOBOBATL MOLLHBIM NASALHUKOM BTH-
POTb PACMNQBAEHHBIE KYCOYKM MNACTMOACCHI
B NOBPEXAESHHOE MECTO, HOPALMBAS TOKMM
obpasom BhCTYN ans npyxuke. Ho apecs
HyXEH OnpepeneHHbIi HaBbIK, NO3TOMY fiyy-
Ll NONPAKTMKOBATLCA 3TO AENATL OTAESb-
HO.

Mepen ycTaHoBKOM POAMATOPA HA NPO-
LeCccop MECTO MX CONMPUKOCHOBEHMS Afsi
YAYULEHHS Tennonepeaauy Heobxoammo
NOKPbLITH TEPMONACTOM.

Threparype’ - ,

1. Bnaciok H.IT. PEMOHT KOMMbIOTE-
pos//Pamicomorop. ~ 2003, - Ne2. -
C.28. : ‘

2. Camentok B. TexHuueckoe gbcnywm
BOHUE BEHTMSTOPA Onoka ritanus
MK//Pagioamarop. « 2003. - NeS. -

O

OpHrHHANbHBLK CU0CO0 HATOTOBMEHHS MEYATHBIX MAAT

B paHHON cTarbe npeanaraercs opHruHanbHbIA
€nocob M3roToBneHHs nevarHbiX NNAr B npoyec-
ce IIpOM3BOACTBA CAMORENbHBIX POAMOINEKTPOH-
HbIX ycTpo#icTe. OpMrHHANbLHOCTL €ro 3aKmodaer-
€A B TOM, YTO coBepuwieHHo He Tpebyer pgoporo-
crosijero cneynanbHoro o60pyfl0OBaHMS M PACXOR-
HbIX MATepHanos, a KavecrseHHbie XApaxTepHc-
THKHM AGHHOrO cnocoba NepeHoca pHCYHKA BbICO-
ku. UWnpuHa nurnm nposogHMKa Moxer Rocrurars
0,2...0,3 mm.

B HacToswee Bpems npu 13roTosnenuu camonenbHbx paamo-
3MEKTPOHHLIX YCTPOWCTB OfiHMM U3 CNaBLIX MECT SIBRSeTCs Ne-
YaTHAS NNATO.

I"Ipou,ecc M3rOTOBNEHUS NEYATHOM NAATH NpoxoauT B-ABA 3TA-
na:
1. Hakecenue prcyHka pacnonoxeHus NPOBOAHUKOB, COEAM-
HAIOLWMUX PAAMOINEMEHTBI HO d)OﬂbrMpOBOHHOM TEekCTonure.

2. TpasneHue B POCTBOPE XTOPHOTO XeNe3a He3aKPaLLEH-
HOW 4acTy GONbIY TEKCTONMTA.

Paccmotpmm nepebii 31an uarotosneHms, Tak kaK BTOPOIA He
NPEACTOBASET CNOXHOCTH,

OBbi4HO PHCYHOK POCNONOXEHMS NPOBOAHMKOB HOHOCUTCS
HO OMLIMPOBAHHI TEKCTONMT KMCNOTOYNOPHOM KPACKOH C Mo~
MOLUBIO TOHKOM KMCTH, CTEKASHHOTO peicdenepa uimm MeamumH-
ckoro wnpwua. Mpu 3TOM HEBO3MOXHO NONYUUTL WHPHHY Nk-
HMM NPOBOAHMKOB MeHblue 1,5...2 MM, YTO CylLeCTBEHHO Orpa-
HUYUBOET BO3MOXHOCTb MUHUATIOPU3AUMM, O O BHELUHEM BU-
i PMCYHKQ W TOBOPUTL HEYero.

PA 2'2004

C. Noserkun, . Kues

Mpegnaraio HoBwii cnocob nepeHoca PUCYHKA NEYATHOM Nng-
Thl POfIMO3NEKTPOHHOTO YCTPOHCTBA HA HONBIMPOBOHHBIM TEKCTO-
aut. OPUIMHOMLHOCTb €ro 30KIKOYAETCA B TOM, YTO COBEPLUIEHHO
He TpebyeT JOPOroCTOALLEro CneuranbHoro 06oPyAOBaHKS M pac-
XORHBIX MOTEPMANIOB, KOK HO NPOMBILLAEHHOM NPOU3BOACTEE, O KO-
4YeCTBEHHbIE XOPOKTEPHCTMKM AOHHOMO CNOCOBa NEpeHOca pUCYH-
ka soicokue. LLnpura nuHmu nposogrmka moxet pocrurats 0,2....0,3
MM 1 OFPOHUYMBOETCA NULLL BOIMOXHOCTSMK MCTONb3yeMoro na-
3EpHOrO NpUHTEPA.

Linsi nepeHoco pucyHKa Ha TEKCTORUT HEOBXOAMMO CRELMOb-
HOE YCTPOWCTBO - BYNKAHW3ATOP, NPUMEHSEMbIM A% BYSIKOHWU3AUMMK
asTomoBunbHbIX kamep. Kctaty, Bynkanuaatop MoxHo paspabo-
TATb U M3TOTOBUTL COMOCTOSTENbHO. YCTPOMCTBO NPEACTaBnseT
CoBOI METORNMYECKUI KOPKAC, B HUXHEI YOCTM KOTOPOTQ HOXO-
QMTCS HOTPEBATENbHBIF 3NEMEHT, NO3BORSIOLMIA HOMPETb HIKHIOI
nnuty go temneparypsl 100...140°C (pue.1). Pasmeps npecca sbi-
BMPOIOTCH NPOM3BONEHO, B 3ABUCHMOCTH OT PASMEPOB MIrOTOBRA-
embix NeyaTHbX MnaT. BepxHsis uacts ycrpoiicTea npeacrasnaet co-
B0i BUHTOBOI MPECC, NO3BONSIOWIMIM NPUKMMATD M3TOTOBIIREMYIO
NAQTY K HArPETON NnuTe.

B kauecTBe HArpeBATEALHOTO MEMEHTO MOXHO NPUCNOCOBUTD
OBbiuHbi yTIOr (PHE.2) MNM M3rOTOBMTB STOT SMIEMEHT CAMOCTOSTEND-
Ho. [Ins 37010 HEOBXOAMM METARNMYECKMI KOPKAC, BHYTPb KOTO-
POrO YNOXEHA-CNMPQnb U3 HUXPOMA. [lfist M3onaLMM kapkaca ot cnu-
PONM MOXHO NPUMEHNMTL CAIOAY, CTEKNIOBONOKHO, Kepamuky. Tak-
XE MOXHO WCMOMIb30BATH CMECh MKHBI KMPHOM) M MapanmTa (us-
MENbUYEHHBIN OTHEYNOPHBI Ky} B CooTHowenmu 1:3, paseeneH-
Hyto Bopoi. [ofaepXmMeaTb 30AGHHYIO TEMNEPATYPY HOrPEBATEND-
HOTO 3MEMEHTA MOXHO C MOMOLLBIO TEPMOPENYNSTOPA, BCTPOEHHOTO
BHYTPb HUXHEW nnuThl. Buiiitn Ha HeoBxomumyio Temrieparypy
MOXHO, NOAOOPAB AAMHY Criupanm (ONbITHEM nyTem).

PacemoTpum 3Tanbl ¥ TOHKOCTH AGHHOTO Cnocoba HAHECEHHst pH-
cyrka. Ha komnblotepe paspabaTbisaetcs pucyHok pacnonoxe-
HUS NPOBOAHMKOB, COEAMHAIOLLMX paarodnemenTs, [lns atoro nyu-
e UCNONb3OBCTbL CMELMANMIUPOBAHHBIE NPOPOMMBI, HANPUMEP

- LAYOUT 3.0, Ho moxwo Takke Photoshop unn Microsoft Word.

Pacneuaram pucyHok HO NO3EPHOM NPUHTEPE C XOPOLUIMM KO-
4eCTBOM B HOTYPONLHYIO BenuuuHy. Bymara noaxoput Tonsko msH-
LEBQS, HONPUMEP, C HOCTEHHBIX PEKNOMHBIX KANEHAGPEH 1 NRaKa-
TOB.

MogroTosuTs GORLIMPOBAHHBIN TEKCTORMT HEOBXOAMMBIX Pa3ME-
POB. 3QUMCTUTL NOBEPXHOCTb MENKOI HOXAQUHOM LIKYPKOH (Nyutue
ncnonb3osaTs Haxaak “0” Ha TkaHEBOM OCHOBE KOPHYHEBOTO LBE-
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HOCTb GORLMM 4O NENENLHOTO LBETA TOHKMM CIIOEM. Tyllib HOMX-

HO BLICOXHYTb CaMO. B npoTuBrom Cny4ae, eCn CywnTb OkpaLLeH-
Hylo ANACTMHY HO MnWTE BYRKOHM3ATOPA, NPOU3ONRET Heobpa-
TMOS PEOKLMS, M NOCIE NEPErPEBA TYLLb HEBO3MOXHO ByaeT Bno-
CNeACTBMM YAQIHTH, HE NOBPEYB NepeHeceHHbii pucyHok. Cnoit
Tyww Heobxoaum s Bonee KPenkoro CUENNEHUS PUCYHKD C orb-
roM.

Buumanme! Tywis nogxoauT TONbKO YEPHAS OTEYECTBEHHOS 1A
4EPTEXHEIX PABOT.

[MonoxmTs AMCT GONBIMPOBAHHOTO TEKCTOAMTA HO HATPEBATENb-
HbIlt 3nemeHT npecca donbrom eeepx. Ceepxy nonoxuts pacre-
HOTOK PUCYHKO PMCYHKOM BHMUS. 3arem NONOXKUTb IUCT CUAUKOHO-
BOM peauHbl TonumHoi 5...10 mm. 3axats secs stot “Gyrepbpon”
& npecce Ha 1..2 mun nipu Temneparype 100.. 140°C (pme.3).

OTKPYTUTb MPUXUMHOM BUHT NPecca, cHsitb peanty. Ha 30 muH
3amounTy nnaty B Boae. flocne posmsruenus Gymarn cmbiTe ee
OCTOTKM {YAGNMTb CKATHIBOKOLMMM

Curyaums MNpuumno

newxeHusmy nansues). Ho nans-

HekauecTseHHbi PUCYHOK neyaTn (mano
PricyHok Henonmsiit, Cnabuiit npuxiim B BYNKGHKU3ATOPE
HEKOTOPLIE NUHUKM
pucyHka otcyTetByloT | Chuiikom cunbHOE CTMPaHKME B BOAE
HenocrarouHoe spems TepmonepeHoca

Hegocratoumsii cnoit Tywm

Huskas TemnepaTypa HOrpeBaTENbHOrO NEMEHTO BYNKAHW3ATOPA

LOX HE ROMXHO BbiTb NOCTOPOH-
Hux abpaaneHbix necuniok. Cambl-
BATb HYXHO QKKyPATHO, 4ToBbI
He nospeauTb pucyHok. [poae-
nas 3Ty ONEPALMIO, CTPAXHYTH
AMLLIHIOIO BORY M NOROXMTb AMCT

nopoLuka)

PucyHok Ha metanne
CNULLIKOM XMPHBbIMA

CunbHBI APUXUM B BYNIKAHM3QTOPE
(paznasneHHbik)

HekauecTsenHbivt pucyHok newaT (MHoro nopouwkal

Bricokast TeMnepaTypa HOrpeBaTENbHOIO NEMEHTA BYNKGHU3ATOPA

TEKCTONMTA PHUCYHKOM BBEPX HA
rOpAYYI0 NOBEPXHOCTb NPECca
ons 30kpenneHus Ha 1.2 MuH.

Jincrok ¢ pucyrkom
NNOXO OTAEnseTcs ot
NOBEPXHOCTU METANNA

Cnmikom TOnCTeiM CNOeM HOHECEHO Tylwb HQ MeTann

Buumanne! 3akpennenne
obsisarensro. Cmbiaats ropsyen
Bosi0¥ Hegonycrmo!

10). MMpoTepete 304MILEHHYIO MOBEPXHOCTb QT METGRIMYECKO
AU MHOM MBINM XTONYOTOBYMOXHOM TKQHBIO MAN MOPREH.
Branwmarme! Ounctka cnvprom wiv pacTeoputenem 8 JOHHON
TEXHOMOMMM HE NPMMEHSETCA, TOK KOK B 3TUX CITY4OsX HQ MOBEPX-
HOCTY METQSNQ BCErga OCTAETCS YINEeBOROPOAHOS MEHKA, O 3TO
MELLIOET TEPMONEPEHOCY PHCYHKQ.
MapnessiM TAGMNOHOM, CMOYEHHBIM TYLLLIO, OKPACUTL NOBEPX-

Monyuyenroe Takum cnocobom
uzobpaxerme Ha GONbIMPOBAHHOM TEKCTONUTE HE CTUPQETCH, HE
CMLIBOETCS BOAOW U CIIMPTOM, KUCTIOTOYCTOMYMBO.

OCHOBHBIE NPUYMHLI HEKQYECTBEHHOTO TEPMONEPEHOCA NPMBE-
nevb B Tabnuue.

MaroToBnexue neyaTHx NIGT NO JOHHOM TEXHOROMMMK yCrelw:- |
HO NPUMEHSETCS OBTOPOM NPK U3rOTOBNEHUM COMOAENbHBIX Pa-
AMO3NEKTPOHHBIX YCTPOHCTB.

Hepesxo 8 anekTporHbIX YCTPOCTBOX OBTOMATHKY BOIHUKQET HEOOXOMMMOCTS NPEOBPA30BAHMA CHIHAIIA NEPEMEHHOTO CHHYCOMAQMLHO-
1O TOKQ B MmTy/bCol. TaKaS HEOBXOBUMOCTb MOXET BO3HHUKHYTL, HOMDMMED, B CXMOX QHCIHOCTHKH, M3MEpHTENsX casura ¢as u ap. L sto-
O MOXHO MCITONb30BQTb TOMITER HA NIONEBOM TPAH3UCTOPE C PErYIIMPYEMOH XOPAKTEPHCTHKON, KOTOPLIN POCCMOTOEH 8 AAHHOMN CTATbE.

Tpurrep ¢ perynupyem

0.B. Hukurenko, r. Kves

Tpurrep, NPUHUMIMONEHOS CXEMO KOTOPOTO NOKGBAHA HG PUCYHKE,
umeeT BonbLLoe BXOBHOE COMPOTMBAEHWE M PaBOTOET B LUMPOKOM K-
anasore yactor (o 40 k).

Kak u3BecTHo, ansi MameHeHusi HanpsxeHus cpabaTHBAHMA TPUTepa
LLmuTTa Heobxoammo nopGupaTs 3nemMeHTh Leni obpaTHON CBSiaM, Ha-
npUMep, OBHOBPEMEHHO MEHSSi HOMMUHOMBI HECKOMBKUX PE3UCTOPOB.
[Mpennaraemosi Cxema nuweHa BuieykasanHoro Hegocrarkd, Owxa nos-
BONAET BOBUTLCH XENGEMOTO PE3yNbTATa MyTEM MNGBHOTO M3MEHEHUs!
HOMUHOANO BCETO AMLLIb OfHOro peauctopd. [Npu BpaleHn nonayHka pe-
3uctopa R1 uameHsioTcs napameTps 0BpaATHOM CBA3M, G CeAOBaTEND-
HO, W MOPOFOBbIX 3HAYEHUI HONPAXEHWN CPABATHBAHKA YCTPOTICTBA.

Mutaetca Tpurrep LUMMTTG OT MCTONHWKG NOCTOSHHOTO TOKQ HANPS-
xermem —5..—6 B. B kauectse VT1 ucnonbayerca TpGHIUCTOP € Manbim
HOMPSXEHUEM OTCEUKM.

Vimnynecel HO BLXOAE YCTPOWCTBO MMEIOT OTPHLOTENbHYIO NORSp-
Hocts. Hna nonyuerms MMNYbCOB MOMOXMTENBHOM NOMSPHOCTH MOXHO
NPUMEHNTL SMUTTEPHBIM NOBTOPMTENs Mnu cobpats Tpurrep LLimuTra Ha
TPGH3UCTOPOX OBPATHOM NPoBosMMOCTH (Hampmmep, VT1 Tuna KIT303A,
VT2 wina KT315). Mpu 310M NONSPHOCTL MCTOYHUKG NUTAHMS HEODXO-
AMMO M3MEHWTb HA NPOTMBONONOXHYIO, a auoasl VD1 u VD2
{em. pucyHoK) noakmouMTs Hao6OPOT.

0¥ XapaKTepUCTHKON

R1 22k
e Y02 _5 -68
. -
R3 3R:k R2 A7
3,6'( ggk 3 BHXOA
VT2
Bxoa VD1 MM426
vD1 A9%R
20k | | 910 VD2 KC139A
VT1 KM03E
1
1.BI. 'mgguhgﬁfﬁﬁ \ , om ¢ -
M%fdﬁéw Temne rernQuHBptMoAr A
jpnepe T moomrop@aeﬂm - 0m .
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Aavipxecr no yndpossim cxemam
(http://www.radioland.fatal.ru)

Ha pme.1 nokasara npuHLMIMOnbHOS CXemMa SMEKTPOHHOH cHpe-
MBI, COBPQHHONM HQ OfIHOM TPAHBUCTOPE U Mukpocxeme. Cupera cocTo-
WT U3 TPEX FEHEPATOPOB C PANAYHEIMY BPEMEHHBIMIM XOPAKTEPUCTUKAMM,
Tak, tpansuctop V1, anement D1.1, kongencatop C1 w pesncropsi R1-
R3 obpasyior renepatop ¢ Taktosoit yactotoi okono 1 . Xenaemas ya-
CTOTQ NOBTOPEHMS MOXET ObiTb NOROBPAHA NOACTPOEYHLIMU PEIUCTOPA-
mu R2 1 R3. Inement D1.2, pesuctop R4, komnaercarop C2 v anement D1.4
COCTOBNAIOT BTOPOIA FEHEPATOP € YaCTOTOM rerepaumm okono 1000 My, dne-
ment D1.3 smecte ¢ pesuctopom RS, kompencatopom C3 1 anemeHtom
D1.4 obpasyiot TpeTwit rerepatop, HO yxe BOnee HU3KOWM YACTOTH, OKO-
no 200 T, OxoHeHOM HATPy3KO CUpEHb SBRAETCS FOOMKOTOBOPHTENL B,
NOJKNMOUEHHSIN K BbixOy anemeHTa D1.4. MoxHO npumenuTs Mukpocxe-
My K555J1A3 1 11060i MONOMOWIHBIA KPEMHUEBHI TPOHIUCTOP, HARPUMED,
KT3156.

Ha pme.2 nokasano cxema reHeparopa umnynscos ¢ Hesasm-
cumoi perynuposxoii ¢asei. B cxeme $a30Boit aBTONORCTPOIKN
4OCTO HEOBXOIMMO MMETH TEHEPATOP CHHANA, $A3a KOTOPOTO MOMA Gl
PerynupoBaTLCS HE3ABUCUMO OT Opyrux napameTpoe. Mpepnaraetcs cxe-
M@, COCTOAWOR 3 TaiMepa THNa 555 1 HECKONbKMX AMCKPETHBIX KOMNO-

HEHTOB W NPEACTABNAIO-

o1 1408 wos coboi reneparop

MMMYNBCOB C HE3ABMCH-
MOW M NNABHOW perynu-
poBko¥ $assl B Npefe-
nax ot 0 go 180°. Taw-
mep Ul ¢ tpaxsmcro-
pom Q1 v koHgewcaro-
pom Cl revepupyer nu-
noobpasHui curkan,
KPOHHUMK  3HOUEHMAMM
KOTOPOTO SBASIKOTCH HA-
npsaxenus  Vee/3 w
2Vee/3 (pme.3). Kaxao-
My nepuogy nunoobpas-

+58

nemxka R4 moxer BbiTb OTKQIMEPOBAHO B EMMHMLOX U3MEPEHMA Ga3bl, Mpu-
uem Hanpsixetue Vec/3 cootsetcrayer 0°, a 2Vee/3 - 180°. Mockonbky
TPUITEP MMEET BBA BLXORQ, OT CXEMbI MAXHO MOSYYMTh CUTHAN KK C One-
PEXEHUEM, TAK 1 € OTCTABAHWEM NO HA3e OTHOCHTENEHO OMOPHOTO CHr-
Hana. Bmecro Taimepa 555 moxto ucnonssosats mukpocxemy KP1006B T,
smecto LM311 - K554CA3, emecro 7473 - K555TM2.

Ha pme.4 nokasana cxema ceHeopa ¢ mxcaymen. B ornuuve ot
OBbiuHbIX NEPEKIOYATENEN, KHONOK 1 TyMBnepos ceHcopu umeioT Bonee
BLICOKME NOKQ3ATENM MEXAHMYECKOH NPOYHOCTM U HaaexHocTy, [lns Toro
4TOBI UM MOXHO b0 30MEHHTL ABYXNO3MUMOHHBIE NEPEKMIONATENH, Npef-
fIOXEHA MPOCTAA CXEMA.

beapasnuuno, kak kockytses cercopa E1 - ¢ nomowsio kynaka wmm ¢
nomotsio nanbuo. Tpanauctop VT1 MOXET HOXORMTECA B OfHOM M3 IBYX
COCTOSHUIA: BKIIOYEHO WK BLIKTKOYEHO (B 30BUCHMOCT OT CBOEFO NPEfibl-
Bywero cocTosiums). [pu 3TOM KYNOK WK NAREw, MOXET HOXORMTLCH HA CEH-
COpE CKOMb YTOAHO AONFO: TPAH3UCTOP M3MEHUT CBOE COCTOSIHUE TOMBKO
npu NOCNERYIOWEM KQCAHUK.

Inementel D1.1, D1.2 v spemssaraiowan uene VDTR3C2 obecneyvsc-
10T GOPMMPOBAHME OMHONHOTO KOPOTKOrO MMMYNLCT M3 MONKK MMNYNILCOB
yacrots 50 Ty, Bo3HMkatowmx npu kacanum cencopa E1. Sror kopoTkui
umnynic, noctynos Ha exof C Tpurrepa D2, ewi3wBaeT ero nepekniouenme.
Mockonbky ROXe 3TOT KOPOTKUH UMIYNILC MOXET COCTOSTL W3 HECKOMBKUX
ewe 6onee KOPOTKHX MMNYNLCOB, NS UCKITKONEHHS SIOXHBIX CPABATHBAHHIA
Tpurrepa D2 ssenena nomexozaumwaowas uens R4C3.

HenocTaTkom AAHHOM CXeMb CEHCOPQ FBASETCH TO, HTO NPM BOZHUKHO-
BEHWW CMILHOW MNEKTPOMArHUTHOW MOMEXM, BbI3BOHHOWM BKMOMEHMEM B
cets 220 B MOWHOM 3neKTpOannapaTyp, MOXET NMPOMCXORMTL NOXHOE
BkoueHme Tpumepa. Yrobu usbexars 3toro, crepyet BBecT Bnokmpo-
BOYHYIO Lenb ans 8xoaa R Tpurrepa D2 wnu npepycmoTpeTs 3agepxky no-
Aaum nasky umnyneco 50 Ty Ha exog anementos D1.1 u D1.2. [ina yee-
NUYEHUA YyBCTBUTENBHOCTH ceHcopa nepeq snementom D1.1 moxwo see-
€T yeunmuTens Ha 6a3e MUKPOCKEMb! ONEPALMORHOMO YCUAMTENS.

{htip.//members.fortunesity.com|

Taimep pns 3asapuBanus vas. Jliobureny yos 3HAKOT, YTO B 30-
BUCHMOCTH OT TEXHONOMMU M3TOTOBNEHUS €70 MOXHO PA3AENMTL HA ABA OC-
HOBHbIX TUMQ - 3EMIEHbIA 1 YePHbIA. [N XOPOLIErO 30BAPMBAHMA YEPHOTO
40A HEOBXORMMO BLIBEPXHMBATL €70 B KMMATKE 1O 4 MUH, O 3ENEHOTO - A0
7 mun. Eciv Bpems 30BapHBAHMSA NPEBBILLAET YKA3QHHBI MHTEPBAS, TO B
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30BOPKY M3 YOMHOTO NIMCTA HOYMHAIOT MEPEXOLUTL BPEAHHE s 3HOPOBLA BELE-
CTBQ (4TO NOATBEPXAEHO MEAMUMHCKMMYM MCCTIERoBaHMAMK). Mcnons3osakue Talime-
PQ NO3BONMT MCKNOUMTL TAKYIO BO3MOXHOCTb.

Toﬁmep HE I'IOTpe6yeTCﬂ BKMOYATH M BLIKNIOYATL, TAK KOK OH BbINOMHEH B BUE
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NOACTQBKYK NOR 3QBAPONHbIF YOHHUK M BKIIOHOETCH NPY YCTOHOBKE HA HEFO YQHHH-



HO HQ BbIXOAE CXEMbI (3MIEKTPOMOIHUT, pene,

Ré 100k X Ry CUTHONM3AUMA M T.A.), HOBHQYEHME MOXET
—L 3 — ObiTb COMBIM PO3HBIM, HANPMMEP OTKMIOYE-
3 HUE PEXHMO OXPOHHOM CHPHQNM3ALMM.
01 X561TM ™ 02 K561TM2 Y B npocTesiiuem BApMOHTE, COBMECTHO C
H)_ st 1 J KMBO0S snexrpomarimrom, cxema Moxer BbTb uc-
E NONb30BOHA B KQYECTBE KOROBOMO 3CMKA.
110 Ero ovkpeisarme npoussomutcs HOBOPOM
|___ 'ﬁ W3BECTHONO OFPQHHYEHHOMY KPYTY ML KO-
na. Kog cocrour w3z 4 undp (13 10 soamox-
3 Hbix). KoKy © onpenenenHbimm uudpami

Ka unn uowku ¢ vaem. Taimep (pHeE.5) umeer fABa BpEMERHBX HHTEPBO-
na - 4 u 7 MM, OIMH M3 KOTOPBIX YCTAHOBAMBAIOT NEpeKnioNaTenem S2.
T pepbiBUCTbI 3BYKOBOM CUIHON OMOBELLIEHUA CO3AAET NbE30M3NY4aTenb o~
6oro Tuna (31-1, 3M-22, 311-18, 3M-3).

Bpems cpobatsisarus Taivepa 3aement ot emkoct C4 1 conpoTuenermii
pesuctopos R4-R7 {Hactpoiiky ynoBree nposoguts nopbopom pesucro-
pos). Yacrota 3yka 3asncut oT HommuHanoe RY u C6, a npephiBucToCTb
3syyanms 3opaetcs R8 u C5. ‘

Muraercs yeTpoicTeo no BecTpaHchOpMaTOpHON cxeme HENOCPEenCT-
BEHHO OT CeTH yepe3 sukmoyarens S1, kotopww cpabareeaer nop peit-
cTeuem Beca. [py BrIOYeHMM UTaHUS TakMepa ceetutcs ceetopmop HL
(moxHo npumenmTb cBeToaMon noboro Tuna). Mcnonsayiotes: kongeHca-
topu C1 Tuna K73-17B wa 400 B; C2-C4 twna K50-29 unu K53-4A wa
16 B; C5, C6 niobrie manorabaputrbie. Pesuctopsi ropsites noboro Tu-
NQ C POCCEMBOBMOM MOLIHOCTLIO, HE MEHBLLIE YKABQHHOM HA cxeme. Tpak-
3auctop VT1 moxro samenmts KT3102A, b, KT312, crabunutpon nopoi-
neT nioboin ¢ Hanpsxerrem crabunuaaumm 9..13 B, B kavectse Brnioua-
Tena S1 MOXHO MCNONE30BATH KHOMKY OT PO30BPCHHOTG TymBnepa Tvna
MT-1, a & kauectse S2 - manorabaputHsit skiouatens. Cetesoi npeno-
XpoHuTens F1 MOXHO MBrOTOBUTL W3 MERHONO NMPOBOGHMKG AMGMETPOM
0,04..0,08 mm.

Tononorusi neyaTHON NNATH M POCRONOXEHME HA HEIl SMEMEHTOB NOKA-
30Hb HO PUC.6, 7. InemeHTbI K KOHTAKTHLIM NIIOWOAKOM KPENST NAiKOM.
IMpu mcronsaosarmm mukpocxemsl D1 tuna 561J1A7 kowTaktheie nno-
WOAKK B MECTE €€ YCTAHOBKY MPM BLINOMHEHUW NENATHOM NATH HORO Pa3-
ABMHYTb B COOTBETCTBUM C PACMIONOXEHHEM BLIBOLOB.

HacTpoiiky TaiMEpa HOUMHQIOT € UHTEPBONA 7 MUK NPY PA3OMKHYTOM
Buikniouatene S2, nopbupas Homuan pesuctopa R7. Uktepsan 4 mun Ha-
CTPAMBAIOT NPM 3GMKHYTOM BikniouaTene S2 peauctopom R5.

O6uwme rabapwTsl yetpolictea e npessiwator 125x100x20 mm, Bepx-
HSIS KPBILUKO BHINOMHEHQ M3 TEPMOCTOMKOTO AMINEKTPUUYECKOTO MATEPH-
ana {Toncroro creknoTekcronuta wnm nnacrmacc). Kpersit ee na ner-
ne TaK, 4ToBbl NP BO3RENCTBIM HA HEE HEBONLLIOTO BeCa CPaBATHBA-
na kwonka ST, .

Takoit TaiiMep HO KyXHE MOXET GbiTb NONE3EH U NS APYIMX LENEH, HO-
NPHMEP KOTAQ NS NPUFOTOBREHUA egsl Tpebyerca Touroe cobniofexue Ta-
KMX € BPEMEHHBIX MHTEPBANIOB.

Koposbi# BKmouaTens. [peiaraemas CXema MOXET HQiTH Npume-
Herme B 0BbIX YCTPOCTBAX, e TPEBYETCA OrpaHMUMTL SOCTY NOCTOPOH-
HMX K NepeknioyeHmio pexumos. B 3asrcumocty ot Toro, yto nopkntode-

T 0.1
[puc. 4 |

HEOBXOBMMO HOXQTh B 30RQHHON nocne-
[OBATENLHOCTH. DTO NO3BOAET MMETH HE ME-
Hee 5040 BO3MOXHLIX BOPMOHTOB KOBQ.

Kon MOXHO Nerko 1 onepaTveHO CMEHMT,
NEPEeCTaBMB 3QXUMbI MPOBOLOB C KHOMKaMK B NtoBOl NOCEROBATENLHO-
cmu. Flpu yCTOHOBKE KOBA HEXENATENLHO 3aHMMATH UMdPH NOCTEROBATENb-
woro paga (1, 2, 3, 4). Nlywwe, ecrm xon BypeT coctosTs M3 updp Bpa3-
6poc, Hanpumep: 9, 3, 5, 0.

Cxema kopoBoro ycrpoiictea (pue.8) cobpaHa Ha aByx MMKPOCXEMaxX
KMOT cepum 561TM2 (sosmoxwa 3amena mukpocxemamn 564TM2), uto
0BEeCneunBaET BHICOKYIO HOREXHOCTL M KOHOMMUHOCTL paboTs. Motpe6-
neHue YCTPOMCTBOM MUKPOTOKQ MO3BOMNRET NIETKO BHINONHUTL, Npy HEOH-
XOIMMOCTH, GBTOHOMHOE muTarue. TogomgeT niobok, paxe He cTabunu-
3MPOBAHHbIA CTOYHUK NOCTOSHHOrO Hanpsxenva 4...15 B.

Paboraer anextpuueckas cxema cienytowym 06pasom. B HauanbHbi mo-
MEHT, NpK NOfaYe NUTaHKs, uenb u3 kongexcatopa C1 u pesucropa R1
opmupyer umnynbe obHynermst Tpurrepos (Ha ebsogax 1 1 13 mukpocxem
6yaet nor."0’).

Mpy HoxaThy Ha kHONKY NepBoi udpsl kopa (Ha cxeme - SB4), B mo-
menT ee ornyckanma Tpurrep D1.1 nepexniountcs, T.e. Ha sbixoge D1/1
nosutes nor.”1”, Tak kak wa exoge D1/5 npucyrcrayer nor.”1”.

IMpu HoxXaTUK OuepegHOl KHOMKK, ecri Ha Bxoge D cooTseTcTayiowe-
ro Tpurrepa umeetcs nor.”1”, T.e. npepsinywmit cpaboran, 1o nor.”1” no-
SIBUTCS W HQ €rO BbIXOKE.

MNocnearum cpabarsieaet Tpurrep D2.2, @ yrobw cxema He octanacs
B TOKOM COCTORHUMM HORONTO, ucnons3ayetcst Tpanauctop VI1. Ow obecne-
4MBOET 30/1EPXKY ODHYNEHMS TPUITEPOB. 30MEPXKA BLINONHEHA 30 CYET Lje-,
n1 3apsia KoHpercaropa C2 vepes pesuctop Ré. Mo 3toi npuurke ko
seixoge D2/13 curnan nor.”1” Byner npucyrcteosars He Gonee 1 ¢. Jro-
TO BPEMEHW BNONHE [KOCTATONHO ans cpabarbisarust pene K1 wnu anexr-
pomarHuta. Bpems, npu xenamum, NEerko MOXHO CAENTTL 3HQUMTENLHO Gonb-
we, npumenns koxgencarop C2 Gonbiuei emkocTu.

B npouecce Habopa kopa Hoxatue nioboit owmboyHoN undps 0BHy-
nseT ece Tpurrepsl. Ecau curnan ynpasnenms panauctopom VT1 caumats
C BLIXOAG He NOCnefHero Tpurrepo (Hanpumep, ¢ eusoga D2/12), o By-
[T OrPOHUYEHO HEOBXORMMOE BpEMS HA HaXaTWe Ludp koRa. B srom cny-
YOe [OXE MPU NPCBMALHOM, HO MEANEHHOM HOBOPE KORQ BLIXORHOM CHr-
HON HE NOABUTCH.

Cxema pacnonoxena s6amu3m KHONOYHOM NOHENM.

Bce wcnonbsyembie getanm, kpome Tparauctopa VT2, moryt 6us nio-
6oro Tuna. Tpanauctop VT2 npumenren ¢ GOnbwnm k03bUUMEHTOM yu-
NEHUs, M B CATYSOE WCTIONL3OBAHMS B KQYECTBE HANPY3KM BMECTO pene ane-
KTPOMGIHUTQ €ro HyXHO 3ameHuTb Bonee mowrHem 13 cepun K1827.

N HLI ANSOTAM (M) HEY
Ct 022we 4008 vot \Y.\m X suecny 14 ant R:Q H
m’A . \‘:y wex D1 LR
' ! 510 . R2 150 voz (Y84 [IRe
ﬂ\ ' - —Z3—  Tpaus (%20 {02
g , 2 _p Jtc? 10
< £=—>=4- Im.-u. L) [ L DY S6LMA? (S1A7)
F1 - 168 s60s Ll 47«
LXTY 012
3 150 .
r@:]’\
224
ATOwms 168
[puc. 5 | p— )

PA 22004

Tep




MNDbioTE€

42

115

‘ @

@
. ) GWS

R10

10

D1 R9

Ccs
BE T o T

X1+
55

Lnsi OTKPLIBAHMA 3QLIETKK ABEPHOTO 3GMKQ NYYLLIE MCMIONL3ORATH HE dne-
KTPOMQTHWT, Q 3NEKTPOMOTOPYMK C PEayKTOPOM. TaKKE y3nbi NPUMEHSIOT-
S B COCTABE GBTOMOGHINBHBIX CHTHONM3ALMY NS GBTOMATUYECKOM BRoKU-
poBKy aBEPeH (Mx MOXHO NPpuoBPecTH B marasure). O AOTPeBRSIOT He-
Bonbuwoit Tok (60...150 MA ot 12 B} no cpasHeHMio ¢ 3neKTPOMArHuToM
¥ NO3BONSIOT UMETb MCTOYHMK NUTAHMA HEBONBLLOH MOLHOCTM, 4TO OCO-
6EHHO BOXHO 18 QBTGHOMHOTO NUTGHMS.

[http:/ fwww.electronic-circuits-diagrams.com)

WUzmepurens uactotsl Ha 6a3e NepCOHANLHOTO KOMNBLIOTEPQ.
Ha pme.9 nokasana npuctaska k MK wa 6ase syx cuetankor Tuna
7415393 {oreuecteertbii tHanor KS55ME19). 310 4 yetspexpaspseix
CHETYUKO C CyMMOPHBiM KO3(GOUUMEHTOM fenerns yactoTet 64536. Onm uc-

NONb3yIOTCA AN NPEOBPA3OBAHMA BXOBHOTO BHCOKOYACTOTHOTO CHIHANG
B HU3KOYACTOTHBIM. Bee 5 curvanos (BXOAHOM v 4 BbXOIHbIX) NOAQKOTCH HA
KOHTOKTbI 25-KOHTOKTHOrO pasbema napannensHoro nopra: 15+, 13-4, 12+,
10-i u 11-1. Ucnonsayercs pervctp anst sxopa 379 Hex. Tnaswyo ponb
urpaeT nporpemmioe obecnevenue komneiotepa. Komnsiotep renepupy-
et curtans npepsieakus Ha yactote 18,21 Ty, 1.e. kaxasie 54,92 mc, ko-
TOPLIE MCIONb3YIOTCH B KAYECTBE ONOPHOM MOCNEAOBATENLHOCTY, NO3TO-
My 4QCTOTA BLIXOGHOTO CUTHANG HA MOCNIERHEM CYETYMKE HE JOMKHA Npe-
sowath 18,21 Fu. 370 3HauwT, 4T0 OrpaHKIEHHe MO YACTOTE BXORHOTO CHT-
Hana cocraensiet npumepto 1,17 MIu. Camasn H1akas 4acToTa, KoTopyio
moxHO uaMepmTe coctaenser 1,05 T,
(Mo marepuanam xyprana “Elektronika Praktyczna®, Monswa)
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UNKNOWN _
FREQUENCY SIGNAL p 14 Q

Mpuemubiit mogyns. Ha puec.10
NOKA3AHA £XEMA CAMOTO NMPOCTONO pa-
LMOMOEEMQ, KOTOPbI MOXET BhiTb NOf-

14 a knover k RS232 nopry komnslotepa
1 o PC XT/AT. Npu npueme mogem nony-

0 BV

o 1 8

PC's PARALLELPORT 4
PIN NGs: PIN15 PIN13

PIN10

YOET NUTCHWE HEMOCPEACTBEHHO W3

IC2 rve3na V.24 u we tpebyer monontu-
6 7418393 TENLHOTO HANPAXEHUSt NUTAHUS One-
— poumonHoro ycunutens US1 (741,
TLO61 u T.n.). Nonoxurenshoe Hanps-
xenne obecneuusaer curnan RTS
{request to send}, a otpuuarensroe -
aurvan DTR (data terminal ready). Ha
exop, OY nogaerca curnan HY ¢ goixo-
] aa HY npuemuuka wv Tpamcusepa.
PIN11 MutumanbHbiRA ypoeHb 31010 curHana
He fonxer Gbmb meree 100 MB. Boixop-

I L

p..
Vv

.—omm\

voit curnan ¢ OY noctyncet Ha nuH
DSR {data set ready).

B cssau ¢ npoctoToit, uenoe ycTpoii-
CTBO MOXET BbiTb U3rOTOBNEHO A€ 663 NEYATHOM NNQTH NyTEM NPMRa-
uBaHus Heobxopumbix petonelt k kowtaktam passema CANON mwna
HD25. Ecm stot mogem Bynert ucnone3osarsea ¢ nporpammvoit JVFAX, ve-
0BXOMUMO NOMEHSATL NONAPHOCTL BKNIOYEHMUS IMOfIOB.

YHuBepcanbHbli NpueMHo-nepeaawowuin mogyne. Ha pue.11
MOKA30HA CXEMQ HECKOMBKO BONIEE COXHOTO PORMOMOREMT, ACIOUIEFO BO3-
MOXHOCTb RPOBOAMTL ABYCTOPOHHIOI CBAI3b (Mpuem/nepenaual ¢ ucnons-
30BAHUEM MHOXECTBA nporpamm shareware, B Tom uncne PCFAX, JVFAX,
EASYFAX, SSTVFAX4, PKTMON, HamComm.

Mpu npueme OY ucnonHaeT Ty Xe GyHKUMIO, 4TO 1 B NPERLIBYLIEM Cy-
yae. noﬂKﬂqueHMe LBYX BONONHUTENbHBIX OU=~
OLOB NO3BONSET 3QMMTHIBATL MOKEM HE3Q-
BMCMMO OT NOTEHUMaNOB Ha niHusix DTR
RTS.

o DSR (¢) Tpw nepenave Ha coorsetcTByIOWMI BXOR

—o RIS {4)

o GND (7}

B nocrienHee Bpems JOCTYNHOCTL NEPCOHQNEHLIX KOMMLIOTEPOR CTONG
NPYUMHON PEBONIOLMKM TaKXe B niobuTensckoi pammocesau. Joctatouno
npocnywaTe mobutensckre ananasomns KB wnu YKB, utobu Ha onpege-
NEHHbIX YOCTOTOX YCIIBILIQTE HEMOHSTHBIE CUTHONL, U CTPHHLIE CHTHO-
Nt (noxoxue Ha ByNbKaHbE UK NO3BAHMBAKUE) €CTh BCEIO NMLb LMPO-
BOS CBA3L, OCYWECTBNSEMORA C NOMOLLIO kKOMNbioTepa. Cpeay uudpoBLIX
cnocoBoB nepenaym, K koTopsiM oTHOCHTCA Takke CW, umetorca RTTY,
AMTOR, SSTV, a & nocnenree spems - FAX u PACKET RADIO. Pabora ¢
udpoBLMM CNOCOBaMK NEPERcuM He OBR3ATENLHO LOMXHA O3HQHATH
Bonbiume GUHAHCOBLE 3ATPATI.

Hrobbl NPOBOAMT POLMOCES3L C NPUMEHEHMEM LdPOBLX CNOCoBOB ne-
penauw, HyxeH cnenyloumis hardware: nio6oi komnbiotep Tna 1BM PC
286/386,/486 c komnoprom u cooraetcrayiowmm softwore; Tparcueep KB
60 YKB {roctatouno obw4Hore pommoTenedona Ha pMancsoH 2 M, uMe-
IOLLErO rHeafa "MukpodoH”, “Haywuk/puHamuk” W ynpasnewms PTT); mo-
REM, CONPAFGIOWMI KOMNBIOTEP C TpaHcuBepOm. Papuomonems ana und-
POBO¥H paAMOCBA3M NPOMIBOLATCA HA 3anage mHommu dupmami. B no-
crienHee Bpems GOMLLIOM NONYNAPHOCTHIO NOM3YIOTCH MOAEMb, NO3BONA-
toume paborars Tonkko & pexume PACKET RADIO. K stoit rpynne orto-
cates mopemst TNG-2, a takke camwii gewessit pogromonem Bay-
com/Digicom. C monemami1 nOCTOBAETCS-COOTBETCTBYIOWLEE NPOTPAMMHOE
obecrievetme. Kpome cneumuansibix (MueHsuoHHbX) nporpamm ans Lmd-
pOBO¥ nepenaym, umeetcst Gonbluoe KonvecTeo nporpamu Shareware.

TpaHcusepa nopaetcs curHan PTT. MonoxurensHoe Hanpaxerue ¢ nukuuy
RTS nepesopur tparsucrop T1 (BC107) 8 HackwerHoe coctosmme. B 310
Bpems Ha MUKPOGOHHLIA BXOR nepeaaTumuka nogaetca curan TD (trans-
mitted data), uro cTOHOBMTCA NPUUKHON MORYNAUMK HECYwelh. B 3aBucu-
MOCTH OT MPOTPAMMHOTO OBECTIEYEHHA MORYSIMPYIOWMIA CUTHON MOXET
Bpatbes Takke ¢ obbiutoro PC Speaker’a. B niobom cnyuce Ludposoit
curtan ¢ nomowsto RC-dunsTpa MEHRETCA HQ CMHYCOMBONLHBIA, O NOTEH-
umometp PT1 nomoraet ycTaHOBMTL HO BHIXOZE COOTBETCTBYIOLLYIO QMR-
Tyl CMIHONG B 30BUCHMOCTH OT YYBCTBUTENBHOCTM MUKPOGOHHOTO BXOAC
nepenaryuka. Bech pagMomMogemM MOXHO CMOHTUPOBQTL BHYTPH MNACTUKO-
goro kopryca nepexogtuka HD25/HD9 (mama/nana) ¢ ucnonaosanmem
NEYaTHOM MNQATH, NOKA3CHHOK HA PUC. 12.

B cnysae ecim monem Bynet MCnonb30BaTHC TORBKO HQ NPHEM, HE CTa-
sum Tpansmctop T1 w anon DS, a takxe anemertos RC, ucnonb3aytowmx-
¢ npu nepenave. [pasunbHO COBPaHHBIN POCMOMOREM B HOCTPOUKE He
HYXJQETCS, TOMBKO C NOMowWwbo noteHumomeTpa PT1 HeoBxoammo sricTa-
BUTb BLIXOAHOM YPOBEHb MOLYRMPYIOWErO CHrHANA.

Beranm. Peauctops: R1, R2 - 82 kOm, R3 1,5 kOm, R4, R5 - 4,7 kOm,
PT1 22 xOm. Kowgercarops: C1, C2 - 100 n®, C3, C4 - 2,2 mx®x16 B,
C5, Cé - 10 n®. Nonynposogrmku: UST - ULY7741 unm ananor. D1, D2,
D3, D4, D5 - 1N4148 v ananor. Tpawsucrop T1 Tuna BC107 wnm gpy-
ro¥, CTPYKTypbl N-p-.
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JIOBUTENBCKAS CBA3b U PABUOCTOPT

Bep umit 6 wku A.Me #no, UT4UM

DXCC - KH3/KT6E (o-8 Johnston) sacumreiea-
etca ana punnoma DXCC.

Merepxep DXCC Bill Mocre, NC1L, coobun,
1o BQ9P {0-8 Pratas, 9-16 centabps 2003 30-
cuutnisaerca ana DXCC.

F, FRANCE - F4IFC/P u F5OGG/P 6binm ok-
BHb ¢ masika Vieux Mole (DPLF PB-181) & uects
cnycka Ha sogy “Queen Mary 2. QSL F6IFC/P
via F6IFC, QSL F5OGG/P via LXINO.

John, FSYHQ, nnanmpyer pa6otars nossieHbim
F5YHQ/p ¢ o-sa Porquerolles (EU-070) u c o-sa
Cezembre (EU-157). QSL via F5VHQ.

KP2, VIRGIN isl. - Kon, AB2RF, 6ynet pa-
6orats Ha uanazoHax 80-6 m CW, RTTY u SSB
nossisHbiM KP2/AB2RF ¢ o-sa St. Thomas, Bup-
ruHckue o-8a (NA-106). QSL via AB2RF.

LU, ARGENTINA - Radio Club Argentino
obecreursaet pagrocesss aas 300 yuacTHukos
6-ro TpaguumonHoro nepexona yepes Anpyl. [lse
KB-cTanumm BynyT akTHBHBN HQ BCEX AMANA3OHAX
SSB 1 CW no3bisrbim LSAM. CneuwanbHbit gun-
nom Byger ebgasarbes 3a 5 QSO (Ha mobom -
anasoxe, nobbimk BraaMM uanyuerus) ¢ LSAM.
QSL via LU4AA.

LUTEDX/D v LUSDCH/D ByzyT aktvemsl ¢ o
sa Martin Garcia {SA-055). Owm nnanmpytor pa-
6otats Ha auanasorax 10, 20, 40, 80 v 160 m
SSB, CW u uudposrvn Bugamu. QSL via
LW2DVM.

LU _so - Henry, LU4DXU, soitger & coctas akc-
e, KOTOPOs KOCTABMT HEOBXORMMLIE MOTe-
PUQnb HO QPTEHTUHCKME QHTAPKTMYECKUE 6a3bl.
MNepBoOi OCTOHOBKOM CTAHET BOEHHO-MOPCKAS
6a3a Orcadas Ha o-se Laurie, KOxHbe OpkHeit-
ckue o-8a {AN-008), otkyna on Hageetcs pabo-
Tam B 3¢upe B Tevenme 20 oHedt. Henry so3b-
MET CBOIO POAMOCTaHUMIO ¢ c0bOi U Bynet ak-
TveeH Ha guanasorax 10, 15, 20, 40 w 80 m CW,
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SSB u RTTY. OH nnawmpyet ocTaeuTs CBOI TPQH-
cuep u ycwnutens Ha papguoctanumn LUTZA
ans obecnenenmst NOCTORHHOM PaBOTb pagUONo-
Gureneit ¢ Oxmbix Opkreickux 0-808.

i

OA, PERU - Martiin, PA3GFE, seprynca s Ne-
py 15 sHeaps v npobygeT Tam He MeHee TPEX Me-
caues, paboras B caoe cBOBORHOE BpEMA B K-
pe nosbisrbim OA7 /PA3GFE. On Byget aktveen
na auanasorax 40-6 M (BO3MOXHO, Takxe Ha
80 M) CW u SSB, yrensa ocHOBHOE BHUMAHME M-
anasonam HY 1 WARC. QSL via PA3GFE.

UA, RUSSIA - Heckonbko MEmMOpHOsbHbIX
cTanupin Guini akTHBHL U3 pasnkutex QTH ¢ 21
UTC 18 gexabps no 21 UTC 21 pexabps s
yecrs 100-netu co prs poxaenus Sprcra Teo-
noposuya Kpenkens {RAEM), nerenpaproro no-
nspHuka u poarooneparopa: RAEM {QTH Carkr-
Metep6ypr), R1IAEM (QTH Mypmarck], RBAEM
{QTH Konoma), RAAEM {QTH Botkurck), RGAEM
{QTH Kpacronap), RPAEM (QTH Bopkyra),
ROAEM (QTH Hopunbck). QSL RAEM via RVIAQ,
QSL R#AEM via UAXC.

YA, AFGANISTAN - Johnny Johansen,
LASIIA, Eruxaitume nste mecsues yaet pabo-

"

" £
o

tams 8 Kabyne, Adranmcran, u 8 ceobogHoe
Bpewms Bypet aktvsen B ddupe nosserem YABG.
Or axrusen 8 Hactoswee spema Ha 10-40 m, Ho
nnawvpyer Takxe paborars va 80 u 160 m.
CW - ero niobumsiii aug pabots. QSL via LAAYW.

VK_ant - op. Finn, VK4LL {(0Z2QK), paboro-
et Ha cranumu Davis ¢ 18 nosbps 2003 r. v oc-
TaHetest Tam o Hosbps 2004 r. QSL via VKODX
no agpecy: GPO Box 1544, Brisbane 4001,
Australio.

V5, NAMIBIA - Hide, IM1LIS/JD1BLK, 6y-
aet paborars u3 Homubum Ha pranasowax 40-
10 m SSB 1 CW noabierbim V5/ ID1BLK, ucnons-

IONJIETEHD KB+YKB

ays Tpancveep FT-100D u anrenny MQ-26. QSL
via JM1LJS.

W, USA - crarums K6KPH crosa 6uina aktve-
Ha Ha yactorox 3545, 7050 w 14050 kHz so
spems Straight Key Night {Houb pyureix kntouers).
KéEKPH ucrionbayet opuriuHanbHbie nepearimky,
MPUEMHUKM 1 QHTEHHB 3HOMEHUTON 6EpPEroBo
cranumm KPH. Nepeparumku pacnonoxent s ne-
penaioLiem ueHTpe, ocHoeanHom American Mar-
coni Co. B 1913 r. 8 Bolinas, CA. Npuemtnky u
oneparopy ByfyT HOXOAKTLCA B NPHEMHOM LEH-
pe KPH, pacnonoxewrtom npumepro 8 20 mu-
nax k cesepy ot Pi. Reyes, CA. QSL u panoprsi
0 npueme cregyet cnate no agpecy: Ms. D.A.
Stoops, P.O. Box 381, Bolinas CA 94924-0381,
USA.

XE, MEXICO - 6ionnetens FMRE (Federacion
Mexicana de Radioexperimentadores) obussin 0
nposesexm DX-skcneamumm Ha o-8 Socorro (NA-
030), o-sa Pesunbs-Xuxeno, kotopas HauHetca 3
MapTa u npouTcs ae Hepenu. Bocems onepa-
topos (XETIH, XE1J, XEVAVM, XE1GRR, XETKOF,
XEIXR, XE1GLL u XE2ML) 6yayT paborats nog no-
3uieHbiM XF4IH Ha Bcex puanasonax scemu Buno-
MK M3l'|y"|eHMﬂ.

Cé, BAHAMAS - Brian, ND3F, Gyrert aktusen
(Ha mmanazonax 10-80 metpos CW, RTTY 1 SSB)
noswenbiv COA/N3IQ ¢ o-8a Abaco {(NA-080),
Baramexve o-sa. QSL via ND3F.

OX, GREENLAND - Frank, DL2SWW, u Ric,
DL2VFR, 6ypyt aktuerbl nossisHemn OX/home-
calls ¢ o-a Maniitsoq (Sukkertoppen) (NA-220)
npumepro ¢ 18 UTC 23 anpens no 18 UTC 5
mas. O Byayr pabotars CW u SSB Ha mak-
CHMQIBHO BO3MOXHOM KOSMYECTBE AMQNA30HOB
B 30BMCMMOCTH OT NPOXOXAEHUs {paboTa Ha 6 m
e nnanupyetcs). QSL via DL2VFR.

R
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VP8, SOUTH SHETLANDS isl. - Oner,
UATPBA, paboraiouwmit Ha ctanumm bennuncra-
y3en (R1ANF), nonyuun yctHoe paspewenme va
paboty ¢ Hemeukoi nonsproi cranumm Dall-
mann Laboratory Ha o-se King George. Boamox-
HO, OH cHOBQ nonyuut nosseron (DPTANF), ko-
Topbii ‘on ucnonssosan 8 2003 r., u Byper po-
6otatb um B despane-mapTe. Y Hero umeioTcs
TAKKE NNAaHE PABOTATL M3 YMIMICKOTO NPUIOTQ
Ardley Refuge {o-8 Ardley), kotopsii 8 HekOTO-
PbIX CIMCKAX GUIYPUPYET KOK HEMELKOS CTOHLMA
Penguin Laboratory. 3tor axrapkTuueckwit npu-
10T (NEPBOHAYQNEHO OCHOBOHHBIA BbiBLuei T[IP 1
nepenaHHbii VIHCTUTYTY NONAPHLIX M MOPCKMX MC-
creposarmit Alfred Wegener), Brin “axrveuposon”
8 3¢upe Toneko oguH pa3 DL7VTS nog nosusHbm
DPIKGI (sweape-despans 1995 r) noa Heodu-
LMQNbHBAM 1 NPUOYMOHHBIM Ha3BaHKEM “Hemeu-
kas craHuma Penguin Laboratory”, a 3arem B
despane 1997 r. buin nepenal Hunuitckomy un-
CTUTYTY QHTOPKTMYECKUX MCCNIEROBAHUNA.



WUsmeHeHus n pononHexnns K crmexy IOTA

AF-092 3V Sousse / Monastir / Mahdia Region group (Tunisia)
AF-093 5 Guinea-Bissau Coastal Region group {Guinea-Bissau)
AF-094 7X Mediterranean Sea Coast West group (Algeria) .

AS-162 3w South China Sea Coast North group {Vietnam}

AS-163 ROQ Laptev Sea Coast East group (Russian Federotior:]
AS-164 ROQ East Siberian Sea Coast West group (Russian Federation)
AS-165 XZ Arakan Region group {Myanmar

AS-166 EP Hormozgan Province group (Iran}

AS-167 XZ Irrawodgy / Yangon /g Pegu Region group (Myanmar}
AS-168 HL2 Kangwon-do Province group {Korea ?Soufh))

NA-222 KL Southern Alaska Peninsula West group (Alaska)

NA-223 HR Gracias a Dios Departmant group (Honduras)

NA-224 XE1 Veracruz State South group (Mexico)

NA-225 VYO Nunawut {Prince of Wales and Somerset Islands) group {Canada)
OC-249 YB8 Aru Islands (Indonesia}

0OC-250 YB3 Masalembu Islands {Indonesia)

0OC-251 VK3 Vidloria State West group {Australia)

0C-252 YB7 Kalimantan’s Coastal Islands West (Indonesia)

0C-253 V63 Hall Islands {Federated States of Micronesia)

0OC-254 V63 Mortlock Islands {Federated States of Micronesia)
OC-255 VK4 Queersland State (Gulf of Carpentaria) North group {Australia)
OC-256 P2 Kilinaitau (Tulun) Islands {Papua New Guinea] ’
OC-257 P2 Nuguria Islands {Papua New Guineq)

0OC-258 P2 Papua New Guinea’s Coastal Islands North

{Papua New Guineaq)

0OC-259 V63 Nukuoro Atoll (Federated States of Micronesia)

0C-260 V63 Oroluk Atoll (Federated Stotes of Micronesial

0OC-261 VK5 South Australia State West Centre group {Australia)
0OC-262 YB4-5 Sumatra’s Coastal Islands South {Indonesial

0C-263 V73 Taongi Atoll (Marshall Islands)

0OC-264 FO Maria Istand (Austral Islands}

OC-265/Pr VK9 Coral Sea Islands Territory South (Australia)

SA-092 74 Suriname group (Suriname)

SA-093 HK4 Choco Division North/Antioquia Division group {Colombia)
Jxcnepuuuy, NOATBEPXKAAIOLNE MOTEPHCSIBI KOTOPBIX NOTY4EHBI
AF-013 5R8HA Madagascar Island (September 2003)

AF-014 CT3/CTIEAT  Porto Santo Island, Madeira Archipelago z.luly 2003
AF-014 197 Porto Santo island, Madeira Archipelago (July 2003
AF-053 J20RM/P Moucha Island {September 20032

AF-090 5R8HA/P Sainte-Marie Island (September 2003)

AS-110 BQYP Pratas Island (October 2003)

- AS-168 DSODX/2 Cho Island (October 2003)

EU-035 RIPQ Novaya Zemlya Island (August 2003)

EU-067 SV8/F5TGR Naxos, Paros & Santorini Islands {September 2003)
EU-070 TM30R Or lsland {June 2003} ,
NA-162 XF1K Todos Santos Sur island (September 2003)

0C078 V63TXF/P Falalop Island, Ulithi Atoll AAU ust 2003)

OC-110 Y JOAMY Tegua Island, Torres Islands (October 2003

OC-110 YJOATU Tegua lsland, Torres Islands (October 2003

0OC-263 V73T Taongi Atoll {August 2003)

0OC-264 FO/ITSNW Maria Island, Austral Islands (October 2003

OC-264 FO/IT9E W Maria Island, Austral Islands (October 2003

0C-264 FO/IT9YRE Maria Island, Austral Islands {October 2003

SA-070 3G5Q Quiriquina Island {February 2003)

JxeneauuY, NOATEEPKAGIOLYME MOTEPUANEI KOTOPbIX OXKWAGIOTCH P
NA-162 XE2/WTKFI (April 2003) S
0C-079 FK/ACALN Belep Islands {September 2003) e
0C-132 V63MB May 2003)

OC-158 HA44wW August 2003

0C-258 P29VVB August 2003

OC-265/Pr  VKAGL/P Cato Reef, Coral Sea Islands Territory (Dec 2003
OC-265/Pr  VK4AWWI/P Cato Reet, Coral Sea Islands Territory (Dec 2003
SA-089 YV5ANF/1 Sal Key (April 2003)

IOTA 2004

3UMHAS OKTHBHOCTL 7.
EUROPE g(
EU-016 9A4KF

EU-070 F5VHQ/p

EU-119 UEIRRC/

EU-133 RITCGR

EU-146 PA/ON4BAG @
EU-146 PA/ONALN

EU-146 PA/ONALO >
EU-146 PA/ON6UM

EU-157 FSVHQ/p

EU-187 SX9G

ASIA

AS-112 AAIMA/P

AS-119 A43GI

AFRICA

AF-017 3B9C

AF-020 JSUAT/P

AF-051 3XD02/P

AF-094 7WAHI

N. AMERICA

NA-047 VESAE/VYO

NA-066 K6AA/p

NA-080 C6A/N3IQ

NA-102 FG/F6FXS

NA-106 KP2/AB2RF

NA-123 V31YN/P

NA-145 P J6/PAOVDV

NA-162XF1K

NA-190 HUTM/3

NA-220 OX/DL2SWW

NA-220 OX/DL2VFR

S. AMERICA

SA-003 PYOFT

SA-055 LUTEDX/D

SA-055 LUSDCH/D

SA-085 3G1P

OCEANIA

OC-014ZW05S

OC-017130Z

OC-046FO5QB .
OC-137VK2IAY/4

OC-152FO0/OHKN
OC-200KM9D/KHS

OC-263V73T

OC-264FO/IT9YRE

OC-265VK4GL/p

OC-265VKAWWI/P

ANTARCTICA

AN-008 LUIZA

cilOnNnneTeHb

alard Y088

HAvnnomkas nporboMMo “IOTA 40th Anniversary Awards Progromme” crapryer 1 sweaps u 6ynet gefictautensha no 31 gexabps 2004 r. Mon-
Hbie npasuna M cnucok npepcrasnens ka caite Chiltern DX Club’a no appecy http://www.cdxc.org.uk. Bonpocs moxwo 30pasaTs Takke Hanps-

myio Don'y Field, G3XTT { don@g3xtt.com ).

Ocrposa YxpauHe! - konnextueast pagroctanums UTAUZA/P (oneparops UY2UA, UYOUY, UXZUN, UXTUF, UTTUW, UT5UKY » UT5UUQ)

paborana co crenyloumx ykpannckux octposos: & aerycre 2000 r. - Velykyi {DN-103) u Pischanyi DN-104); & wone-centabpe 2002 r. - Blyz'kyi
{DN-140}, Val'kivs'kyi {DN-101), Malyi (near Desenka} (DN-142), Letnik {DE-01), Storosit'ski (DN-102), Bezimennyi {DN-141), Muromets DN-IO51;
8 mae-centsbpe 2003 r. - Dolobets’kyi (DN-106), Patona (DN-149), Yunosti (DN-150), Rovzhy (DN-151), Rybny (DN-152), Gidropark (DN-107),

Malyi (DN-108).
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HoBocTn Ans KONNEKUWOHEPOB AUNJIOMOB
“Cesacronons - ropop mopckon cnasbi”. [lun-
nom eegaet Cesactononbckoe oTaenewme Jium pagwo-
nio6uteneit Ykpamusl. [ns nonyues aunnoma weobxo-
Mo Habpars 100 oukoe. [ns papuoniobuteneit Espo-
fb; 30 CBA3b C MEMOPMANBHON CTOHLMEN FOPOAC-TEPOS
Cesacronons - 100 0ukos; 30 CBS3b C KOMIEKTUBHOM CTOH-
umeit ropopa Cesac-
Tonons - 50 oukos;
30 CBA3b C MHOBHTY-
{ . 7 QnbHO¥ CTHUMEN ro-
' pona Cesacronons -
25 oukos. [lnst pa-
BMOCTQHUMIA RPYruX
KOHTUHEHTOB, Q TOK-
X€ 30 CBAI3M HQ AMa-
: . nasoHax 160 m u
YKB ouky yasamsatotca. [OBTOpHbE CBA3M 30CUMTHIBAIOT-
% HO PO3HLIX AMANASOHOX M PO3HBIMK BUAGMM U3Nyye-
. OnnaTa GMNOMA NPOM3BOLMTCS NOYTOBbIM NEPEBO-
[OM 1o KypCy YKpcoubaHka Ha et onnarst: Ykpanna -
aks. 15; CHI - axe. 25. Anpec anst otnpaeky 3asisok: Pe-
uapto Makeumy Jleonmposmuy, np-1 ren. Octpskoea,
143, ks. 40, r. Cesacronons-55, 99055, Yxpaua.
“BerepaHbl - 3a MMp BO Bcem mupe”. [lns sbi-
MONHEHMS YCIOBMI AMINOMa HEOBXOmMMO npoBecTH 3
QSO/SWL ¢ seteparomm Benmkoi Orenectaenoi soi-
Hbl HQ IOBMTENLCKMX AMANQ30HOX, KOTOPHIE 30CHHTLIBG-
totcs ¢ 1 sueaps 1989 r. MostopHsie paanocssiam (Ho-
6rIOREHHA] PO3PELLGIOTCS TORNBLKO HA PA3HBIX AUANC3OHAX.
[lns nonydeHms AMNNOMG HEOBXOMMO BBICIATL BLIUCKY
3 QnNapaTHOIO XypPHQNQ, 30BEPEHHYI0 B MECTHOM pa-
avnokny6e (PTLL, OTLL) unm neyms noanmcsmu paguonio-
Gureneir. 3aseky u onnaty & cymme 3 IRC wm 70 pyb.
ans paproniobuteneit Pocam u 4 IRC unn skemsanent-
Hyl0 Cymmy & pyBnsix - g crpad CHI weobxopmmo Ha-
npasute no agpecy: 125190, r. Mockea, a/s 301, Ko-
wonosy Bapumy Bropmmmposwuy, U3HB. Yuactmkam
Benukor OTeNeCTBEHHOM BOWHbY, BOMHOM-UHTEPHOLMOHA-
nuctam, uesanupam 1-3 rpynn, yepHoBbinbuam, Brokas-
Hukam Jlenwmrpana - unenam Obepoccrickoro ¢om-
o "Papro munocepams” (PPM) - onnara 3a aunnom Gy-
BT NpoM3BORMTLCA 30 cyeT PpoHao. B sanexe Heobxoaw-
MO YK(3QTb, K KOKOM FPYNNe OTHOCUTCH 3CSIBUTENL, HO-

L RACTTON0N |

AN, VAR 0

“Kypcxas gyra”.
Y1o6L nonyuuts aun-
noM, HyxHO HaBpaTs
e , YUCHO ONKOB, POBHOE
YMCTY fIET, NPOLUELLIMX
o prst Kypcxoit Gurest
(1943 r.). Ouxu 30cum-
twaoTcr 30 QSO u
- ~ SWL ¢ panvoniobure-
* namn Kypaxoit obnac-
1 (3W), Benropog-
» S - i cxow (3Z) u Opnos-

- cxont {3E) obnacreit ¢
¢ 5 wions no 5 aerycra,
- O TOKKE C papvonio-
pony S 7 4 Gurensmn Kypexoi o6-
PR e v TRRedS paetn 8 despans
{newb oceoBoxpenua Kypeka ot dawmctckmx 30x8aTum-
xos). C yuactrmkammn Kypckoi 6utes 1 seteparamu Be-
nukol OTEUECTBEHHOM BOWHbY, NPOXMBOIOLUMMM B Bhillie-
YKO3QHHBX OBNIOCTAX, CBSI3M 30CHUTHIBOIOTCA B TEHEHME BCe-
ro rona. QSO ¢ 3Z, 3E u 3W paer 1 ouKko, CTaHUMM €O
CNELNO3LIBHLIMK 1 BETEPaHb - 5 oukos, QSO-SWL - 3
0uKG. [lns ComckaTenei C QauaTCKON TEPPHTOPHM OHKH
YABOMBQIOTCA, M3 [ONBHETO 30pYBExbs - YTPAMBAIOTCA.
CroumocTs gunnoma ¢ ywetom nepecsinkv 8 CHI - akeu-

sanent 2 IRC. 3assky cnenyet BbicbNGTL NO GApECY:
305000, r. Kypex, ofs 88.

PA 2'2004

COPEBHOBAHMA

CONTESTS

HoBocti pns paaUOCNOPTCMEHOB

Kanenpaps copeaHoranwii no paauocensm Ha KB (mapr 2004 r.)
TQ g;eu TC P

s U Hazsanne eIHMbI
-1 17.00 - 03.00 North Corolina QSO Party CW/SSB

2 19.00 - 21.00 AGCW YL CW Party
4 17.00 - 20.00 SSA 10 m CW/SSB/FM
67 00.00 - 24.00 ARRL International DX Contest SSB
6-7 22.00 - 01.59 Open Ukraine RTTY Championship RTTY
7 11.00 - 17.00 DARC 10 m Digital Contest “Corona” DIGI
1 02.00 - 04.00 Pesky Texan Armadillo Chase CW
13-14 00.00 - 24.00 YLISng QSO Party SSB
13-14 10.00 - 10.00 RSGB Commonwealth Contest cwW
13 1200-1700  DIG QSO Party {10 - 20 m) 5B
13 14.00 - 20.00 AGCW QRP Contest CW
13 18.00 - 24.00 SOC Marathon Sprint CW
14 00.00 - 04.00 North American gn‘n’t Contest RTTY
14 07.00 - 09.00 DIG QSO Party (80 m) SSB
14 07.00 - 11.00 UBA Spring Contest Ccw
14 09.00 - 11.00 DIG SagPorty (;40 m) SSB
14 12.00 - 16.00 NSARA Contest CW/SSB
14 18.00 - 22.00 NSARA Contest (2 C W/SSB
14-15 18.00 - 01.00 Wisconsin QSO Party CW/SSB
20-22 02.00 - 02.00 BARTG HF RTTY Contest
20-21 12.00 - 12.00 DARC SSTV Contest SSTV
20-21 12.00 - 12.00 Russian DX Contest CW/SSB
20-22 18.00 - 02.00 Vir%inio QSO Porty C\'\/SSB
21 12.00 - 16.00 9KCC 15m-Contest éSSB
27-28 00.00 - 23.59 Q WW WPX Contest SSB
27-28 13.00 - 13.00 Oklahoma QSO Pa All
27-28 17.00 - 17.00 CLARA & Family HF Contest CW/SSB
29 00.00 - 04.00 QRP Homebrewer Sprint CwW/PSK31

Pe3ynbl'0'l'bl COpPEeBHOBaHMM

Pesynkrars uemnuonara Yxpanisl 2003 rona no paanoCBA3M HO KOPOTKMX BOAHAX
Tenerpadom

Cyneickos Konnervs B COCTaBE FNABHOTO CYflbM - Cyflbh HOLMOHOINBHOM KATEFOPHH (CHK) Nsixura
A. B, rmasmoro cekpetaps copesrosarmii - CHK Qepoceeso H., samectrens maskoro cyasy - CMK
Bo6poea B.J1., pacemotpena yromm semvonata Ykpauks o pogviocessi Ha KB Tenerpadom, Ko-
Topbiit npoxoann 22-23,03.2003 «.

B uemnmoraTe YkpamHbl npusnk yiactue 39 komaHa konnexTuerbix pagrocTaumii v 130 one-
PATOPOB MHMBMIYONBHEX PaauocTarmii. Cpeny ysocTHkos copeerosarmii 13 MCMK, 43 MC, 62
KMC, uro cooTeeTCTByeT NepBoit Fpynie COpeBHOBAHMIA. HeMnMoHAT YkpOMHY NPOBEAEH B COOTBET-
c18W ¢ TpeBoBarmamn “Tiposun copesHoBOHMI No paamocnopry” u Monoxeruem o HemnuoroTax
YpOUHE N0 PapMOCBA3M HA KOPOTKUX sonkox 2003 r.

[MoBeauten nusHOTO NEPBEHCTBA ofMH ONEPATOP - BCE AMANA30HE]

US1ITU Tonons Al. 1486 ou.
UT7NW  Ypon B. 1468 on.
uu2lQ Myxamerasros P. 1438 ou.

3earme “Hemmon Yepaus 2003 ropa” npucsoero Tonone A. T. USTITU (r. Roneu).
[NoBeauren KOMGHIHOO NEPBEHCTEQ (MHOMO ONEPOTOPOB - BCE AHANA3OH:)

UU4XM . Kepw 1540 ow.
UT71ZD r. CnassiHck 1418 ou.
UR4AFWC  r. Opecca 1390 ou.

3sanme “Memnmon Ykpavke 2003 ropa” NPUCBOEHO KOMGHAE KOMNEKTUBHOW POMOCTGHUMA
UU4XM {r. Kepus).
MoBeaurenm nusroro nepeercTsa (ognk oneparop - mwonoson 3,5 Mily)

UTBNA MNaenv [, 974 o,
UT3UA Bacunerko C. 946 on.
UR3HC Haxoweunsid A. 940 ow.
[MNobegureny nuuroro nepsencrea {ognH oneparop - avonasoH 1,8 Ml y
UT4UXX  Crowyk [, 682 ou.
UWBSM  fnynseuuyc A 666 ov.
utsir Llen . - 656 ou.

Coto3 papuoniobureneii BoopyxeHHsix cun - CPBC

Cosnannoe & 1991 r. obiectsentoe obvenHerve - Coloa poguoniobuTenesi B00pyXerHbix cun
B HOCTOALLEE BPEMS HOCUUTLIBOET B CBOMX PHIOX HECKONEKO COT MHANBMOYONLHLIX 14 KONNEKTUBHbIX Pa-
MOCTGHUMI W YCNELUHO BLIONHAET CBOM YCTOBHBIE 30AGNM: CORETCTBYE PASBUTUIO PaAvonoGuTent:
CTBQ CPey BOBHHOCTYXQLMX M HNEHOB WX Cemel, MPONATCHAQ POIMOMIOBHTENLCKYMY CPEACTBaMY
WUCTOPWY 11 TPORULM OPMAM 1 $NOTQ, BOBHHO-ATPUOTUNECKOE BOCTIMTOHME MOMIOLIEXW.

CPBC COCTOMT 13 MHIMBMAYONBHEX W KOMREKTHBHEX SneHOB. ViHMeupyansHbimy unevamn CPBC
MOryT GbiTb FPAXICHE, COCTORLME HG AECTBUTENLHOM BOEHHO# Crlyx6e, B 3onace wnm OTCTOBKE, Pd-
60uMe 1 CyXQLLIME BOMHCKIX NPEAPUSTHN, OPIOHUOLT, 3HUMOIOWIMECA MIOGUTENLCKOM PORMOCES-
3010, Npusnalowme U cobnionaiowme Ycros CPBC. Konnextverbimu uneHamu moryr ObiTb KOMNEKTU-
8bl pguuomo6meneﬁ: CEKUMM, KNYBbi, KONNEXTHBHbIE POAMOCTGHLMM 4 TEPPUTOPHONEHBIE OPFOHU3C-
usn CPBC.

CPBC perynspHo NpoBopMT pamoniobuTensokie KOHbepeHLI, ki OKTHBHOCTH, HKenepuumi. Lien-
TpansHbie u TeppuTopHanshbie nogpaaenetus CPBC yupegunu pag AMNNOMOB v CNEUMAREHbIX HO-
TPOA 30 OKTHBHYIO PABOTY B 3HPE B M 106UNEEB, CBAICHHBIX C MAMTHHIMM AATAMM BOOPYXEHHEIX
oun w 30 cesan ¢ uneramn CPBC.

s Bcrynnerms 8 unesel CPBC neoBxopmumo sasenemie ¢ neyms potorpadmam 3x4 cm BeCiaTs
Mpeaunenty CPBC Crmprosy Cepreio Buktopaeway, RK3BJ, no anpecy: 109469, Mockea. yn. Bpo-
cnasckas, 34, kopn. 1, ke. 41.

B YkpauHe BONpOCH KOOPAUHALMM U YTINATE HNEHCKWUX B3HOCOB PELUCIOTCA C BULE-NPESHUAEHTOM
CPBC Konsessim Muxaunom Bopucosmuem, URSASM. BeTeparbi BOWHE!, MHBOMMAE! 1 YUCLLCSCA MO~
NOREXb NAATAT BIHOCH NO XENAHMIO.

Kpyrnwiit cron CPBC npoBoaMics nepeoe M TpeTbe BOCKDECEHHE KAXOM MECAT HO HaCTOTaX:
8 10.30 MCK - 14,305-14,310 kHz; 8 16.00 MCK - 7,080 kHz.

Bcem uneram CPBC exeksapTansHo poccwnceTes WHpOPMOUMOHHEIH GlonneteH.
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TlHenpo73ePRHHCKMH TOPONCKOK PAAHOKNY

10.U. Kosanw, r. [lnenponsepxmHck

JHenpognaepxuHckuit ropoackoi papmokny6 Gen ocHOBAH
B 1956 r. Houanu paborare cekunn YKB u paprotenerpadu-
CTOB, Ffie MHe JJOBEIOCh NPENOAABATL, OTKPbIM KONNEKTMBHYIO
pammoctaHumio u cekumio KB. Kpome obwuHoit pabote B
3dupe npuHumanu yuactue B copesrosanmsx na KB u YKB.
Brepstie Boiexanu wa mawwnax co csoeit YKB-annapatypoit
B Kapnarel. Pabortanu B adupe na 144 n 430 MIu Tpems ko-
MAHAAMK. ITO BbINK HOLKM NEPBHIE MEXAYHOPORHLIE COPEB-
+osanms Ha YKB. Pabotanu ¢ rope Ceansiea u owlyTunu sce

JHENPOAEPXHHCKHR rOPOACKOA PAHOKAYS

AUTLAOM

NPENECTH BOCXOXAEHUS HA FOPY CHAYANA HA MALLMHE, NOTOM @
HO NOLGASX, 30TEM MELIKOM C arNapATYPOi 1 OKKYMyNsSTO- om paaocramom ipgmﬂ,,
pomu na cebe. CpaboTanu HOPMANLHO C PAAKOCTAHLMSIMU sa yor =
Bewrpum, Monbiwum, Pymbinuu. Ha o Bpems 310 6bino Gonbwoe .- :.Euanpomcpmu»cn e
[OCTUXEHME. g nZ60 e 000 S 1
B 1960 r. uucno paguonicburenen sospocno po 100. MNo-
ABUNMCb CEKLMM KOHCTPYUPOBOHMS, CKOPOCTHUKOB M “OXOTH H
nuc”. Tposent & Hawiem ,opoae Ha nes”o6epex<be nepeie 06- OpraHuaaumoHHbIM kKOMUTETOM pagaMoknyba 3a rofsl He3a-
NACTHHIE COPEBHOBAHMA OXOTHI HO JMC , B KOTOPLIX NPUHMMO- -y iy YxpauHbl nposeseHo 22 06nacTHbix knaccudukoum-
no ysactve 118 cnopremeros obnactu. Mul 3awsnu sBTOpOe OHHbiX copesrosanus Ha KB - cyneiickas konnerva 6e3 pena
MecCTO. HE CUIUT. KOpOTKOBOﬂHOBMKM rOPOLC GKTUBHO Y4OCTBYIOT B
Moseunuce neperie mactepa cnopra no KB u YKB. Mre ro- MexayHapofHbix copesHosanuax u Ha YKB. B nonesom aHe
xe Buno Cyxgieno crarb wactepom cnopra no KB. Otkper- papvoniobutens A.E. Tpabapruk, UTSER, 3anan nepsoe me-
BANUCL KONNEKTUBHbE PARMOCTOHLYM B FOPOACKIK WKONOX, T&X™ "L 144 MTy. Bonee 1ecsTH PomMONIOBHTeneH BHINONHH-
HUKYMOX, YSHAMULIOX 1 MeTannyprideckom urctutyte. Mocro- - HOPMGTHE MACTEPD CIOPTA YKpGHH.
SIHHO NPOBOAKNUCH TOPOACKME COPEBHOBAHMS MO Tfenerpod>y Coser paaoknyba cOCToMT M3 11 uenosek u OguH pa3 &
u YKB, paborano 14 KONNEKTUBHLIX POAMOCTOHLMM. B 1986 keapTan nposoaut sacenanne Cosera. ocrosHHo npu pa-
r. B ropone Ha base caroropus “Tlpuanenposckwit” coctos:- nvoknybe padotaet KTK, npuHimas 3k3amers! y HYMHOIOLMX
nacs nepsas Bcecolosnas kondepenums YKB. Cpean yuacr- W NOBHILCIOWAX KATEFOPHIO ponuonlo6ureneu
HWUKOB kOHepeHumu Gbinn ussecTHeie YKB-uctel or Anma- Payokny6 ebiager gunnom “TIpomeTeil” (Ha pMCYHKe) 3a
Arol po bpecra, scero 6onee 120 yenosek. Heckonbko nos- PAIMOCER3 C paHONIOBUTENaMH LIHENPORIEPXHHCKOTO pe-
xev6uno nposefeHa koHdepeHuus YKB Ykpaunsl, Ha koTo- FMOHQ, KyQ BXOAST NATh CENbCKMX paionos obnactu: Lapu-
POV npucyTcreosany paguoniobutenu Poccuw, Benopycenm yanckui, [etpuxosckui, Kpunuuanckuid, Bepxrearenpos-
Apyrx pecnybanc. ckuit, [IRTUXOTCKMI M OTAENbHBIE TOPORA B 3TWX paioHax. B
B ropone noseunucy nepetie uemnuonn obnactu, pecny6- ropone pabotaer penutep Ha 144 MMy,
nvku, Cotosa. buina opranvzosaro 06nacTHas peTckas Wko- Pagviokny6 exeropHo oTmeucer flexb pamto B nesoBe- O
NQ CKOPOCTHUKOB, KOTOPOK pykosoauna T.M. Taspuniok. Oua PEXHOM YaCTH TOPORQ Ha Bepery p. renp (cm. doTe). Ches- Y|
oTAana paprocnopty 37 neT, NOATOTOBUNA TPEX YEMMUOHOB waetca 1o 200 pagmoniobuTenei [HENpPOAIEPXHHCKOTO pe-
CCCP, wetbipex npusepos uemnuorata CCCP u nsrepbix MOHG, [IHENPONETPOBCKOM M APYTUX OBNOCTEN, YCTAHABAMBO-
HEMTMOHOB YKpAWHE, AECATH MOCTEPOB CNIOPTA W ABEHOAUATL o™ oo w, Ton pamvocTarue: wa 144, 430 My w KB, QO
KOHOMQATOB B MACTEPA CNOPTA. Kak suam, [lwenponsep- BenzoanekTpuueckuit arperat, crepeokononku Ha 500 Br. <
KHHCK - FOPOJL PORKONIOBUTENTEH BHCOKOTO KNACCA. Bpyuaiotcs MnnoM, rpaMOTH u npuski. [psmo Ha Tpose op- =~
QHW30BLIBAETCS 3OCTOJ'Ibe BCE ONUCATbH HEBO3MOXHO. (&)
} Mpaena, crano ouerb Tpya- @)
- HO 3QHMMATLCS PABMOCTOP- m
TOM B 3TO HENErKOE BPEMS. 'S
’ Beapabotuua, y niogei Het
2 s he [IEHET HQ XM3Hb W npuobpeTe-
' b : N Hue pamuoannaparyps. Op-
- ‘ - : _ HOKO, HECMOTPS HW HA uTO,
f - ) ¥ A KonnekTMs paauoknyba He
S ' . > ¢+ pacnancs: M CTOPOEMCs Co-
' LR .- P L TR ey obwa, nomoras Apyr Apyry,
- R T o = S Yats P BLDXMTb, HE 3aBpocuTb CBOE
gt el TRy, et o e . M7 niobumoe yeneuenve. bnaro-
it ) 3 . P = .
e . P T AN B L £ ep . T nops 3T0le,BHOLU6M panuo-
" : : * ) - -~ knybe Cenyac HaCUMTHIBAET-
& o ¥ . bl cs Bonee 20 macrepos cnop-
PPN ' ] : " K 1 T1a v 6onee 40 kanampaTos B
R L= e e ¢ macrepa cnopta. 47
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B saxmoumTensHOs 4aCTH CTATH, MOCBALLEHHON OMMCarWo SOPaBOTKM TPAHCHBEPA ABTOPA C NPeobPa30BAHMEM BBEPX, POCCKA3bI-
BOETCA O KOHCTPYKTHBHBIX OCODEHHOCTAX, O TaKXE CNOCcOBax HACTPOHKK 1 NOBKIIOYEHNS MOUCTABKY K TOAHCHBEDY.

MogepHH3as TpaHCHBEpa ¢ MpeoBpasoaaHeN Baepy

10.M. Raitnmpos, EW2AAA, r. Cyuk, Benapyce

(Oxoruatme. Havano em. s PA 1/2004)

HAetanm, npumereHHle B npucTaske,
vepeduumtrel. fuogn cmecutens VDI1-
VD4 (puc.1) ponxHbl GbTb MONOLWYMSLLM-
M. 310 e TpeboBaHKe KaCaeTCH U TPaH-
3aucropos ycunurens VT3, VT4 (senb wym
TETEPONMHA B 3HOUMTENEHON Mepe onpe-
[ENseT YyBCTBUTENLHOCTL NPUEMHMKA). B
KQYECTBE 3TUX TPAHIUCTOPOB MOXHO MC-
MONb30BATH NPAKTMYECKM NIOOBIE BHICOKO-
yactothble; KT399, KT355, KT325 v Tn.
Tpawauctop VT5 (puc.1) nonxen umets
TPAHMHHYIO YACTOTY MO KPAMHEW MEpe B
10 pas ebiwe paboveit yacrotsl Brioka,
T.e. okono 1 [MTu. Monctpoeursie peauc-
Tope TMna CMN3-19a, noc¢rosHHbie -
MITT0,125. Kongercatops Tunos KM, KT.
Mpumeners pene PIC49, cpabarsieato-
upe ot 15...18 B. B kauectse ppoccereii
HO 8 mMklH MCMONb3OBAHH CTAHAAPTHHE
ANM-0,1. Crabunmurporbl VD5 (puc.2) ma-
norabapuTHBIe (MOXHO COCTABMTL M3 ABYX).
MortouHbie faHHbie kaTywek u TpaHcdop-
MOTOpOB NpeobpascsaTens NPUBEEHH
8 Ta6n.1, o YBY - & vabn.2. Kapkacw
karytwek L1-14 (YBY 30-60 MIy) or npu-

emunka “Kaszaxcran” {nnavkn KB-gmana-
30HOB).

Koucrpyxuus. MNeyatrbie nnats 6ro-
koB npeobpaszosarens ¥ YBY BuinonHeb
U3 d)OHbrMpOBGHHOI'O CTEKNOTEKCTONUTA
TonwmHOM 1 M. W3 3TOr0 Xe matepuana
BBINONHEHb U BOKOBLIE CTEHKH, 0BPa3yto-
tume kopnyc Broka, obecnesMBatowi nof-
HYIO MEKTPHUECKYIO JKPAHUPOBKY. BryTtpe-
HME MEPETOPOLKM WUIFOTOBAEHH U3 MATEPH-
ana mewblueit Tonwpns: - 0,5 mm. Boicota
CTEHOK Kopryca npecbpazosatens 20 mw,
YBM - 30 mm. Kopnyc cnast Takum obpa-
30M, 4TOBbI CO CTOPOHBI MEYATHBIX [OPOXEK
obpazosancs Hebonbwoi “nogean” ray-
6uHoi 3 mMm. [lns NpunaMBOHMS CTEHOK
3[€Cb OCTOBNEHD yuacTku Gonbrv. B nepe-
ropogkax kopnyca YBY puanazowa
121...151 Mly cpenami Boipesb 8x10 mm:
B HMX PA3MELLEHD KOTYLUKM CBsian LS v L6,
Kownencaropw C26, C27 (puc.1) v C9,
C10 (puc.2) ycraHosneHbl CO CTOPOHLI AO-
POXEK MO KPATYARLLEMY NYTH K KOPMYCY.
@onbra co CTOPOHb AETANEH OCTABNEHA B
kauecTse “emmm’.

Tabnuya 1
O6o3wa- | Kon-so | Tposop | Maruutonposog, Marepuan MNpumeyarue
uerne | BuTKOB KapKkac CEPeyHIKA
11 20 N3B2 0,1 @5 mm Kap6oHunsroe Ceprneunvk @4 mm
XEeneso
12,13 14 MN2B2 0,2 D5 v Kap6ouunetoe | Paccrosmne mexay
XENne3o 12 m L3 10 mm
] 4 M3B2 0.4 | Onpaska @4 mm
L5 5 N3B2 0,4 Onposka @4 mm
L6 4 N382 0,4 | Onpaska @4 mm
L7 7 NoB2 0,4 OanBKQ B4 wm
L8 6 N3B2 0,4 { Onpaska @4 mm
L9 6 N3B2 0,4 | Onpasko @4 mm
lp4 10 nce-0,3 @4 mm LWar 1 mm
T, 12 3x4 |M2B2 0,16 Konbuo K7x3x2 Deppur HH600
13 24 |N3B2 0,16 | Kombuo K7x3x2 | Kap6orunsHoe 1/2 Cb-0,9
XENeso i
Tabnuya 2
O6o3wo- | Kon-so | MMpoeon Kopkac Cepaeumk Mpumeuakve
uewme - | BMTKOB
Juanazon 30...60 (MMy)
L1-14 8 M3B2 0,2 @5 mm 22,8 HH100 Oreog ot 2 Buka
L5, L6 5 | M3B204 | Onposka @3 wm
[Iuanazon 121..151 (MY
Li-14 6 NCP 0,6 | Onpaexa @5 mm Orsop ot 0,5-2 sutka
5, 16 2 | M3B204 | Onposka @5 wm ' V
Ipl 20 M23B2 0,15 | MAT-0,25 6,8« Hao R8
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Pucynxn neuarnbix nnar npep-
CTaB/IEHbI HA CAHTE M3AATENbCTBA
“Pagioamarop” http://www.ra-pub-
lish.com.va.

Hacrpoiiky moxHo Hayate ¢ 6rokos
YBY. Uamepus pexumb paboTs TPAH3MC-
TOPOB MO NOCTOSHHOMY TOKY, HO BXOL 6no-
KO NIOAQIOT CHTHON C M3MEPUTENSt YOCTOT-
Hbix xapaktepuctuk (X1-19). Ha sbixon nop-
KMIOYQeTCs Harpyska - pesuctop 51 Om.
Yerarosus noteHumometp R10 B cpenree
NONOXEHUE, BPALLEHUEM NOACTPOEYHMKOB
katywek L1-L4 pobusaiorca makcumans-
Horo nogbema AYX. MeHss Hanpsaxerue
Hacrpoiiku ot 0 no +21 B, namepsior npe-
penb nepectpoiiku. Ha 3asepliaioliem
3Tane, noaAcCTpauMsas KATYLUKK CceppeyHun-
KOMM M 10ABMPOS MHAYKTUBHOCTM KOTYLLEK
cesiau L5, L6, pobueatotcs “octpoit” AYX
NPy NEpECTPONKE NO AMANG30HY. B mmana-
3one 30...60 MIu xopowo 6uno 6bi npu-
MEHUTb KOTYLLKM APYFOM KOHCTPYKUMW AN
onepaTteHoro nopbopa oteopa.

B auanasore 121..151 Mly npumumn
HOCTPOWKM TOT X€ (TONBKO MEHSIOT HE NO-
noxexHue CepﬂeqHMKOB KGTyLLIeK, a war

-suTkOB HamoTkW). Kpurepuem Hactpoiiku

BCEX KOHTYPOB HO OfiHY YACTOTY MO AMANG-
30Hy MOXET CNyXWUTb CHUXEHUE YCMﬂeHMﬂ
NPy PA3ABMIAHMM BUTKOB NIOBOM M3 KaTY-
wek L1-L4 (pro suaro no AYX). Lns one-
PATUBHOTO YBENUUEHUS WHLOYKTUBHOCTH B
KQTYLLKY MOXHO BBECTU MORACTPOEYHbIN CEp-
[IYHMK NPOKTMYECKM MoBoro TMna: peppu-
TOBbIM, KAPOOHWNBHBIFA - POCCTPOHKA CPa-
3y ckaxetcs Ha AYX.

Hacrposiky npeobpasosarens nposo-
AT noatanHo. Brauane cnepyet npocmo-
tpets AYX yeunurens Ha VT5. [ns 31010 BbH-
xon bnoka Harpyxawor peauctopom 51
Owm. Ha exon ycunurens, oTcoegmHeRHoro
ot C19, nopaiot curHan ¢ uMamepuTens
AYX: xapakTepUCTHKA AOMXHA MMETb MOK-
CUMONbHBIM  MOLBEM  HA  HACTOTAX
20...30 My v nnashbit cnag no 100 M,
Janee, socctarosue coemmrenve C19 ¢
6a30it VT5, CHUMAIOT XOpPAKTEPUCTUKY
BY, nopas curHan wa komaencatop C16,
OTCOBIMHEHHBI OT IMUTTEPA TPAH3MCTOPA
VT4 (pesvcrop R13 HyxHo oTkmiounts). Ye-
TOHOBMB NYTEM CABUIGHMS M PA3ABMICHUS
BUTKOB kaTywek L7-L9 npumepryto wacto-
Ty ¢pesa dunbtpa 75 MIy, BY-suixon npu-
6opa nopkniouaioT k Baze YT3, soccTarHoe-
nuBaloT coeauHenve anementos R13 u C16



u otcoefuHsioT kongeHcarop C13. Ybex-
ROIOTCA B TOM, 4TO yposeHb AYX Bospoc.
Hanee cHoea orcoegunsior C16, HY-exon
npubopa nopkniouatoT K amuTTepy VT4,
BY-sbixon - k RS, otkmiouentomy ot T1, u
crumator AHX PHY. (Tak kak yactota cpe-
30 ®HY nonanaet Ha rpamuuy auanaso-
Ha Gonbumtcrea AYX-meTpos, crenyer 3a-
paHee npOBEPUTL NPELENbl NEPEeCTPOMKY
npubopa.) Ha 3aseptuaiowem srane HacT-
poiiku dunetpos HY-sxon npubopa nog-
KIIOYAIOT K BbIXOZMY BNOKA M cHumaioT
cxBo3Hyto AYX. Ee koppektvpytor nopct-
POIIKOi KaTylLeK u NOLBOPOM emMKoCTeit
KOHOEHCOTOPOB GUILTPOB, O TAKXE nepe-
XOAHbIX KOHﬂeHCOTOpOB.

3atem nepexopsT k HACTPOViKE reTepo-
avna. [lus 3TOro nopkmoNaIOT ocuMnno-
rpad (C1-65) k uctoky VT2 u otcoenuns-
101 o1 Hero C7. Crok TpaHaucTopa Mox-
HO “pa3BA3aTL”, COBMMHMB €0 HA “3eMnio”
yepe3 koHpeHcatop emkocTeio 1000 nd
(e kpuTuuro). Mopkniouats ocumnnorpad
K CTOKY HE PeKOMEHOYETCs, TAK KAK M3-3a
MNOXOTO COMOCOBAHUS M BIMSHUS EMKOC-
v kabens dopma curHana Bynet uckaxe-
HQ, YTO MOXET NPMBECTU K HETOUHBIM pe-
3ynbratam. Crienyet yBeauTbes, 4TO TPQH-
auctop VT2 He neperpyxaetcs (ero kopnyc
HE BOMKeH rpeThes). B npotverom cnyuae
cnenyet nopobpars pexum pabotel VT2 no
MOCTORHHOMY TOKY, BKIIOYMB B Lienb CTOKQ
RC-enb, 1 no nepemerHomy Toky, cnerka
paccrpowe kontyp L2C3. Boobuue, specs
xenarensHo YCTAQHOBUTL TpClH3MCTOp no-
molHee, Hanpumep KIMN903A.

Koutype L2C3 v L3C5 Hactpamsaior B
PE30HAHC NO MOKCUMANBHON aMARMTYE
curnana (2 B). Orkniouns ocumnnorpad 1
nogknioums Yactotomep (43-34), noncrpos
€YHMKOM KkaTylwiku L1 BeictasnsioT (Touro)
uactoty 30 Ml [lonee nepexopst k pe-
TYAMPOBKE HAMBONEE CIIOXHOFO M KPUTHUY-
HOFO Y3na - CMECUTeNs, KOTopbIK onpepe-
NSET OCHOBHLIE NAPAMETPH BNoka. 1o B
3HQUMTENBHON MEPE CBA3QHO C BLICOKOM Q-
CTOTOM, HO KOTOpO# paboTaeT cvMecuTens,
# TPEBOBAHMAMM, NPEALABNSEMBIMA K 6O~
Ky NPeobpa30BATENs: MONBIH LyM NPK
CPOBHUTENLHO BHICOKOW BbIXOGHOM MOLL-
HOCTU.

MNpepsas pabory mectHoro retepopyHa
(VT1) v nonos Ha exop 6roka curHan nep-
BOFO TETEPOAMHA C CuHTE3aTOpa, Banak-
CUPYIOT CMECHATENb C NOMOLUBLIO R, KOHTRO-
nvpys curian ocumnnorpadom Ha R5. ba-
NAHCUPOBKA CMecuTens 30BUCUT, FNABHBIM
0Bpa30M, OT €r0 CUMMETPUM, KOTOPGS! OrF-
PenenseTcs OBMHAKOBOCTHIO NAPAMETPOB
AMORO0B, TPAHCHOPMATOPOR, CHMMETPUEN
# kauecTBom MoHTaXa. [Tocne nposenerms
370 ONEPaLUMM OCUMIOFPA NOAKMIONIOT
K BbIXOgY Groka npeobpazosarens, He 30-
BLIBaSH NOAKIOYUTL HATPY3KY 1 BOCCTAHO-
BuTb paborty retepopura (VT1).

MNepectpavsas cuHTesatop nepsoro re-
TEPOAMHA MO  BCeMy  AMANA30OHY
45,5..75,5 My, koHTpomupyloT kavecTeo

curHana {curycomasl). Cubyconna nonxHa
BbiTb GE3 BAGMMBIX UCKOXEHHUI 1 MPHCYTCT-
BUS Bpyrux yactor. He crout roBoputs 06
MCNONb3OBAHWM OHONM3ATOPA CNEKTPA:
NPMBOPOB TAKOrO PORA MPOKTUYECKM HET
y panvoniobuteneit. B 1o xe spems npo-
CThle M3mepeHust (ocumnnorpadom) He He-
CYT OGbEKTUBHOM KAPTUHBI. 30ECh, HA Bbi-
COKOi 4acToTe, TpebyeTCs NONHOE COma-
COBAHME NPUBOPOB C UMEPSEMBIM OBBEK-
TOM, MONHAS ¥ TLATENbHAS IKPAHUPOBKA
v 1.n. Curian Moxer cBoBORHO MATH NO
WwrHe “3emau”, coemuHsiotLeit kabenb oc-
umnnorpada, Tk Xe, KaK U MO CUTHONBHO-
My nposogy. B 3tom nerko y6eaunties, nog-
KNIOYMB CUFHONBHBIA NPOBOR KABENS OC-
uunnorpada k kopnycy 6noka Ha Hebonb-
LIOM YLOREHUW OT 303EMIEHHOTO SKPCHA
kabens.

BuixopHoe Hanpsxere npeobpazosare-
n% ROMKHO cocTaBnATb npumepHo 0,5 B (ua-
MepeHo BonbTMETPOM B7-15), uto € yuetom
elle OfHOrO KACKARA yCHNEHWs faeT
1,0..1,2 B Ha nepeom cmecuTene TpaHu-
sepa. Tak kak B Hem nocne MosepHU3aLMM
NPUMEHEH CMECHTENb “BLICOKOTO YPOBHS,
TO ANS AOCTUXEHHS XOPOLLMX NAPAMETPOB
NPUEMHMKO  HOMPSIXEHWE FETEPOLIMHA HE
BONXHO BbiTh Hitxe Toro npenena. YyscT-
BUTENLHOCTb HA fBYX BBEEHHBIX AMANQ-
3oHax cocraensiet 0,9...1,0 mxB. Mpu cnbi-
wwmocTn 8-9 6annos (nopaenenmy Lymos
FM), 310 MOXET BbiTb W HE OYEHb BLICOKOS
YYBCTBUTENBHOCTL MO COBPEMEHHBIM TPEBO-
BOHMAM, HO C YHETOM MPOCTOM CXEMOTEX-
HWKK W BOCTYNHBIX IGTANEM - BNONHE YAOB-
NETBOPHTENLHAS.

Moakmouenue. Mpeobpasorarents
(puc. 1) HaxopuTcs B Brioke crHTE3ATOPA YO-
CTOTH NEPBOTO reTePOAMHA (BepXHMi Brok
Ha $oTo 1 [1]). Pacnonaraetcs o B nop-
Bane wacek [2] Hop kopnycom onopHoro
renepatopa 45 My u kpenmes k Goko-
BOW CTsXKe LaCCH (nsa oTBepctvs 3,5 mm,
puc.5) u cremke, oTaensiolLeit OTCek MUTa-
husi. [Nocne nonwoit perynuposku npeob-
PA30BATENb 30KPLIBAIOT SKPAHAMM, KOTO-

_ PbI€ 3aNAUBAIOT MeXAY CTEHKOMU Kkopnyca

W BHYTPEHHUMM NEPErOpPORKaMM, OTCTYNMB
ot kpas 1 mm. MNogkmouenve npeobpaso-
BOTENsi O4EHb MPOCTOE: OT BHXORHOMO Pa3b-
eMO CMHTE3ATOPa OTNAaMBAIOT kaBens
NORKNIOYTIOT €ro Ha Bxop 6roka. Kabenb
C BLIXOAA BNOKA NOACOSAMHSIOT K BHIXOSHO-
My pasbemy cuHTesatopa. [Nogpkmouaior
muTanme +12 B v nposona sknioverus pe-
ne ot 6n1oka ynpaeneHus.

briok YBY pacnonaraetcs B Tparcuepe
HOp BTOPbIM reTepoavHom (Al4, puc.13
[1]) v BuHTOMM M3 kpenurcs k cretike, oT-
mensiowei otcex mutanms, Talikv ans yao6-
CTBQ NPUNOSIHB K BHYTPEHHEH CTeHke 6ro-
ka. [Nogknioucetcs oH comacHo cxeme,
nokasaHHoi Ha puc.2. BY-pene (K3} pac-
nonaraetcs mexpy bnokamu A9 u Ab
(puc.13 [1]). Ha saavel crerke Tparcuse-
PO YCTAHOBAMBAKOT rHE3R0 GHTeHHb (XS1)
BONONHUTENRBHBIX JUAMNCA30HOB. npOBOAO

YNPABNEHMS NORKMOYCIOT K pasbeMy XS2
{prc.2 [1]). Mepemennbit pesuctop R10
POCTONArAIOT HA NEPEAHEN NaHenu crpa-
BA OT BLIKIKONATENS CETH (MO AMHAMUKOM).

JlononHutensHsie Bnoky, ONMCaHHLIE Bbi-
we, Gbinv BCTPOEHb! BTPAHCUBED C YHETOM
€0 KOMMOHOBKM 1, ECTECTBEHHO, CBOBOR-

Horo mecta. Ms-3a ero neduunta He Gon -

PEANM30BAH PEXUM NepeaayM B ANana3o-
re 144..146 Ml Hennoxoe petwenve Ha
Byaywee - NpUMeHHTL MONOrABAPMTHbII
MMMOPTHBIA TMOPMEHBIA YCHKTENE MOLLIHO-
ctv BY-guanasowa. (Ouanason 50 MIy e
benapycu He paspeten.)

Mopepnuzaums tpaxra M4Y1 rpaun-
eMBepPa Ehna NPOBENEHA C LEMLIO CAendTb
ero eule Gonee NMHEMHHM NO YPOBHIO
MOLLHOCTH MPUHUMOEMBIX CHIHANOB B OC-
HOBHbIX y3nax cxembt [5]. [lng peanusaumu
3TOM 3GAQMM NEPBbIA CMECHTENb NEpeBesieH
3 pexuma paboTbl “cpeaHero yposs
MOLLIHOCTH ETEPOAMHA” B pexum paboTk
“BbicOkoro yposrs”. [lns 3toro B kaXaoe
nnevdo KONbUeBOro JMOJHOFO CMecuTens
BMECTO OfHOTO BKNIOYEHO MO [BA OWOZC.
Hanpsxete 1-ro retepoguia perynupos-
KO CHHTE3aTOPA NOROBPAHO B Npenenax
1,5..2,0 B no amanasonam. 3o cuirpano
NONOXMTENLHYIO PONb TAKXE U B “yCpeaHe-
HUW" NOPOMETPOB AMOMIOB, A 3HQUMT, U B
6anaHcupoBKe cmecHTens.

Uckmiouen yonutens (A2, puc.3 [1]) us-
3a nuwkero ycunenus no Y1, Buxop,
dunbtpa ZQ1 nopknioven HenocpencTeeH-
HO k koHTakTaM pene K2. 310 nossonuno
OCYLIECTBUTb MHIMBMOYONbHYIO NOACTPOM-
Ky ¢unstpa nog RX/TX yeurmrenn A10 u
A9. MocnenHuii, k TOMy Xe, HOXODUTCS He
HQO KPOCC-NNATe, U OTHENLHAS HACTPOMKA
NO3BOASIET BKAIOUUTL EMKOCTL kabens B
KOHTYp, 4TO CnocobCTByeT Nyuwemy co-
rnacosarmio punbtpa. B kavectse sTopo-
O CMECUTENS NPUMEHEH KIHOYEBOW OKTUB-
HbIA cMecuTens, onucaHHbit B [4]. [ns no-
BhiLUEHMA koadduLMEHTa npeobpasosa-
HUA PECNM30BAHO [BYXIONAPHOE NUTAHME
cmecutens VT2,

Mocne mogepHM3aumMM TpaHCHBEP Pa-
60TaET OTNMYHO, M “TBOPYECKM 3ya”, O KO-
TOPOM FOBOPMNOCL B HAYONE CTATbM,
6onble He Becnokou asTopa.
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B cospemerHom uHpycTomansHom ropone snektpomarimtHos obcraroska Ha YKB overs croxHes, a YM-tparcuseps
[ns paboTsl B aManasoHe 2 M He BCEraa MmMerT XOpOLLMe AuHamudeckue Xapaktepuctvki. [oatomy ans ycnewwros pabo-
Tbl B 3TOM AMQNQ30HE OBTOPY MPULLIIOCH COMOCTOSTENbHO CO3AQBATL QHTEHHY, KOTOPas Bbi N03BOAMAA PeLLnTs npobnemy

B3aumMHbIX nomex. Eiye pa3 noaTsepannace akcHoma o Tom, 410 NPOCTPAHCTBEHHOS CENEKUMS CHIHQNOB - 3Q70T YCretIHOM
paborsi B 3pupe.

YKB-aHTeHHa
C 3JIeKTPOHHOMN «
KOMMYyTaLUuunen

.M. Konues, URSQGC, r. 3gnopoxse

B
L, 540

AnteHHa npepcTaensieT coBOM PELLETKy TMNG BONHOBO
KQHON C BEPTMKONBHOM NONAPU3AUMEN, OKTUBHLIA SNEMEHT KO-
Topo# BhInonHeH Ha 6ase Jobpaskoro subpatopa (puc. 1),
Ha paccrosiium 8 vetsepts pabouei AmuHbL BOMHH OT €10
BEPXHETO KOHLIA K OKTHBHOMY BUOPATOPY NPUKPENnEHs! NOf 3
ymom 90° fiBe TPOBEPCH U3 AMANEKTPUHECKOTO MATEPHANC.
Ha kaxpoi TpaBepce pasMELLEHb! MO YETHIPE ANEMEHTQ, KO-
TOpbIE B 30BUCMMOCTU OT NOJOBAEMON KOMOHMb! MOTYT ObiTh
pednekTopomu Ui aupekTopami. KoHCTPYKuMs QHTEHHBI 0
CHMMETPHMYHO, NOITOMY HO MONTE OHQ MEXQHWUYECKM YCTON- Ly
unBQ. [loCCHBHBIE FNEMEHTHI BLINONHEHBI U3 QMIOMUHUEBOTO
npyTka 5 MM, 0 akTHBHLI BUBPATOP - U3 TPYGE D16 M. xb| bix

Kommyrauus anementos Ly v Ly ocywectensetcs ¢ nomo-

wio pene PICA7, y KOTOPbIX sl yMEHBLIEHMS EMKOCTH KOH-
TOKTHI BKIIONEHDI MOCneaosarensHo. [utakme k pene nonso-
[MTCA BAOMb KQKAOH TPOBEPCH BUTHIMA NOPAMM H30NMPOBOH-
Hbix NPoBOAOB. C LENbIO UCKIHONEHHS BIMSHUS KOMMYTOLM-
OHHbIX NPOBOKOB HO NOPAMETPbI QHTEHHS! OHW NPONOXEHbI
BHyTpY J-0BpasHoro akerHoro anemeHTo. MoxHo ucnons-
30BTb JONONHUTENBHYIO TPYDKy I8 MM, 3aKpenve ee fo gm- [puc. 1]
HE OKTUBHOTO BUOPATOPQ OT ToukM A 10 HwxHeit yacTn U-
KoneHa.

Ipu Hactpoiike naccuerbix BuBpaTopos Ly 1 Ly ucnons-

3yeTCs KOPOTKO3AMBIKQIOWOS NEPEMBINKA B ceuennn ZZ
(pme.2). [lnn yBenuuerms NOROBREHMA 30IHErO NENECTKa K
anemenTam Ly nopknioverbl GesbiHayKuMOHHbIE peancTopsl R Tig
na MITT-2 Hommaniom 10...20 Om (prc.2). Tounyio senm-
4MHY WX CONPOTUBIIEHWA NOABMPAIOT U3 ycnosus obecneve-
HUA HOMBOMbLLEN MYBMHBI MUHMMYMO AMOIPCMMB HONPOB-
nenrocT (OH). Kaberb cruxermns nogkmovaior 8 Toukax XX
“(puc.1), nonoxerme KOTOPLIX OTPERENSIOT FKCNEPUMEHTOSb- ,
HbIM MYTEM MO HOWMYLLEMY COTROCOBOMMIO GHTEHHBI C KO- L L,
6enem. Kowmakms pene coemmmsior ¢ Toukamm YY naccusHbix
subparopos (puc.2). .

B uenom Hactpoiiky aHTEHHbI puc. 2 |
NPOBORSAT MO OBLENPUHATIM AR 3 0 B
BOMHOBbLIX KOHQMOB METORUKAM.

Heobxopmmo nuLLb AOMHUTL, 4TO . — ——
KOHCTPYKUMA QHTEHHBI CHMMET- K4 K2 K3 I Ky i | K5 | | Ké l [ K? I LK& ]
PHYHO, NO3TOMY ANA MONY4EHUA . — —  B—
MAEHTMYHBIX XOPOKTEPUCTUK MO ~
RI0BLIM HONPOBREHMSIM HEODXO- v
JUMO U3MEHATL NMONOXEHWUE BCEX
HOCTPOEYHBIX SNEMEHTOB OfIMHO- N
KOBbiM 0BPO3OM. )
OnekTPOHHAR KOMMYTALMS

OCYLLECTBRSETCA MO CXEME AM- X I 1
opHoit noruku (pue.3). ro no- %S a A Jiy i

€T BO3MOXHOCTb OMEPATUBHO Bbi- BS B? B8 B9
T BO3MOX EPATUBHO Bbt ? 1 zga { &3 { 8l { (56 1/ g r/ .
3 H

490
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6MpaTh HyXHOe HanpaeneHue
paboThi € NOMOLLIO BIKNKONATE:
neir B1-B8. Buinouarens B no-
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FOET nUTaRKe OIHOBPEMEHHO HO BCe pene. B 3Tom pexamve Bce nac-
CHBHbIE MEMEHTE! OHTEHHBI BLIORHIIOT GYHKLMIO AMPEKTOPOB, W OH-
TeHHa umeeT kpyroyio JIH. MoxHo takxe cdopmuposats [IH B eu-
fie BOCLMEDKM B HONPOBNEHMAX CTOPOH CBETA, HOMPUMED, KOTAO
skniouenbl pene K1, K2 u K5, Ké uamn K3, K4 v K7, K8.

Mpy nuTaHkn avtentsl kabenem PK-50-9 kosdduument crosueit
BOMHLI B cepepuHe yvacTka 145...146 Ml He xyxe 1,3 1 yBenuum-
Baetcs po 1,8 Ha kpasx puanazona. Linpuna [IH 45°. Kosbduum-
eHT younetun 8,5 b. OtHowenme snepes/Hasan He meHee 42 ab,
oTHolueHue Brepen/6ok He mevee 34 pb.

30 Bpems 3KCINYATALMM QHTEHHBI GBI NONY4EH XOPOLLKE pe-
3yNbTQTH KAK MipH PaBOTE B NPESENTX NPSMON BUIMMOCTY, TOK U HO

nanbHKX Tpaccax. FTomexu OT TENEBUMOHHOTO LEHTPO, HOXOAALLE-
rocs 8 300 M OT GHTEHHBI, 3HQuMTENLHO OCnabnn. Bo Bpems Tpo-
nocdepHoro npoxoxaequs 2 u 3 ons 2003 r. yranocs oTkpwTs nste
PENMTEPOB C I0XHOTO HaNpaBneHus. [1pn STom MECTHBIE perMTEPH,
poBOTOIOLIME HA 3THX Xe YACTOTAX, NPAKTMYECKM HE CO3CBANM MO~
mex. [opanoBanm 1 pesynsTaTH CNOPOBMYECKOTO MPOXOXAEHMS
21 wionst 2003 r. MrHosenmwi Buibop xenaemoit [IH naet nonoxm-
TenbHbIf Pe3ynkTaT NP BHICTPO MaMersioLLEmMEs xapaktepe cost E.

KoncTpykums anTerHsi SBSETCR MHTENEKTYOnsHOM COBCTBEHHO-

CTbiO ABTOPQA, ¥ €€ KOMMEPYECKOE MCION30BAHNE BOSMOXHO TOSb-
KO € ero cormnacnsa. .

Cerogrs B MOrasuHax paMoRETanel CPaBHUTENLHO HEROPOTO MOXHO MpHobpecH muxpocxemy KPT436A11 (30pybexwsisi ananor -
KA2410), paspabotarHyio i ipumeHens B BbISHIBHbX Y3I0X COBDEMEHHBIX SEKTDOMMbIX Tenegontbix annoparos. OpHako ¢ nomo-
LUbIO HOHHON MUKDOCXEMbI MOXHO COBHDQTL MEKTPOHHBIE KOHCTPYKLMM “HO BCE CRyHQM Xu3Hu": LUMPOKW CIIEKT MMEKTDOHHBIX COMO-
LMK OIPQHUYEH Nntib POHTGIMEN PORMOMOBHTENS.

Yeunurenn Ha KP1436AMN1

A.N. Kawkapos, r. Cakkr-MNerep6ypr

B cocras nonynspro#t Mukpocxemsl
KP1436A01 BX0BAT HECKONBKO MEKTPOHHbIX
yanos: Tpurrep LLmurto - dopmuposarens
CHrHANG, IBO FEHEPATOPA MMMYNBCOB C CO-
otHowwenmem yactot 1:25 (napametpsl kop-
pektupyiotcst BHewHumn RC-uensimu), Bbi-
XOIHOM YCUNUTENb M MCTONHUK OMOPHOFO
Hanpsxerms. TocnepHuit ysen obecneum-
BOET PEXUMBI NO AUTAHMIO M CTABUNM3UPY-
€T paboTy reHepPaTOPOB W BLIXOAHOTO YCH-
nutens. HonpsxeHwe BHELIHErO NMTAHMS
cxemsl MOXeT konebatycs B npepenax
5..29 B, npuuem oHo moxet BuiTb HecTabM-
nuaupoBanHeim. Ha pue.T nokasaHo cxem-
Hoe u30BpaxeHe npubopa € 0603HAUEHH-
SIMM BbIBOJIOB.

BuixofHOe HONpsXeHne MHTErpAnbHOM Mu-

~ kpooxemsl (MMC) KP1436AMT1 {npy srewwHem
UCTONHUKE MUTOHMA C Hanpsxexuem 29 B)
coctaenser 17..21 B. MakcumansHo gony-
CTMMBIA TOK HOTpY3ku He Bonee 35 MA, uTo
MO3BONSET NOAKIOHATH K BHXOfly MUKDOCXe-
Mbl IOXE MONOMOWHOE INEKTPOMOTHUTHOE
pene Tuna POC15. Buixoproe conpotusne-
e 200..300 Om, mouiHocTs paccestms
0,4 Br.

TaK KOK OCHOBHOE HO3HQNEHWE IGHHO
MMC - pabota s aranorosoit TenedoHHo
NMHWK, BHYTPM “4epHOTO AMKQ” CAPATQH
Tpurrep LLmurra ¢ rmcrepesmcom. MNopor
BKMIOYEHUSA BHYTPEHHMX Y3N0B MUKPOCXEMBI
3CBUCUT OT NPUIIOKEHHOTO BHELUHETO NOCTO-
SHHOTO HanpskeHus. B knaccuyeckom sapu-

DA1 KP1436ATT1
+Umn U | G [ouT Beixoa
ynp. U—34BC ~ [Re2ft }Rc-uenb
3 BTOPOrC
ci| [R2 rewepatopa

nepsoro

RC-yers {
rexeparopa

4R1 ov5

~Unn

QHTE 3aNYCKAIOLIEE HONPSIXEHWE Konebner-
cs o1 17 po 21 B, npu Tom, uto ynepxwea-
lollee HanpsxeHue (NOPOr, NpU KOTOPOM
BHYTPEHHME Y31Tbl MUKPOCXEMbI OKO3HIBAIOT-
s obectoueHHumu) coctaenset 9,7..12 B,
D710 KNACCUYECKMI PEXMM BKNIOYEHMS
KP1436A011, pexomergosarHbIii paspobot-
unkamu. BeiBop 2 MUKpOCXEMBI NpH 3TOM
0CTaeTC CBOBOAHBIM.

OpHoKo ecnm MCNonk30BaTL BHBOL 2 BO
BHELLHEN CXeme, YLOeTCs CHuants pabouee
Hanpsxerme mukpocxems 10 10...12 B, yro
NO3BONAET OKTUBHO CTPOMTL HO ee 6ase
PO3NMYHBIE IMEKTPOHHLIE Y3NH TOHMEPOB,
NOPAMETPUYECKMX CTOBUAMIATOPOB, KOM-
NapaTopOB, GBTOTEHEPATOPOB W AGXE YCH-
nuTeneit. Becs criextp HesoamoxHO nepesnc-
e, Brytpennsin oxemotexHmka KP1436AM1
TOKOBQ, 4TO K BLIBOAY 2 NopKMoueH cTabu-
IMTPOH C Hanpsxeruem npobos okono 8 B.
Coenurssi ¢ NOMOWBIO BHELIHEN LienK (pe-
3uctop conpotuenetnem 22 kOm u mouHo-
cmeio paccestmn 0,25 Br) suisog 2 {onopHoe
HONPsXeHue) ¢ BbBOROM | (NAI0C MCTOuHM-
KQ nuTaHus), LOBUBAIOTCA TOTO, HTO 3aMYC-
KQIOWEe HAMPSXEHUE BHYTPEHHMX Y3NOB
mukpocxembl coctanset 10 B. Conporvene-
HME OTPOHMYMBAICLLETO TOK PE3UCTOPa on-
PENENAETCH NEKTPUNECKAMM NOPAMETPAMMU
BHYTPEHHETO CTABUNMTPOHO: ero ToK He
HOMXeH NpesbiwaTs 1 MA.

[Mpu HONpsIXeHUM BHELWHero NMTaHMS 6o-
nee 11,5 B, perynupys npunoxenHoe K Bbi-

"2 100mx x 168
DA

BC

+Unn
RC2

Bxop
\.
7

DA1 KP1436AM1

BOLlY 2 HONPSIXEHME (HONPSXEHME CMELLEHMS
CTOBMIMTPOHQ), MOXHO YNpPaBAST PaBOoTO#
rEHEPATOPOB MUKPOCXEMBI. ITO NO3BONSET
MCMONb30BQATH BHBORA 2 B KQUECTBE IONONHMU-
TENLHOTO BIKNIOYATENS-BNOKMPATOPa.
SKCNEPMMEHTHI C YETLIPLMA IK3EMNARPA-
mu MMC KP1436AMN1 nokasan, 470 BhixoR-
HOE CONPOTUBIEHNUE MUKPOCXEMb! COCTCBNS-
er 7..10 Om npu euixopHom Toke 35...45 mA
(koK BMAMM, NOCTOPTHLIE IGHHSIE, YKA3OHHLIE
B HOCTOSILLIEH CTATLE BbLLE, PACXORATCA C Pe-
3yNLTATAMU NPAKTUYECKHX Mamepenuid). Ec-
N OCHOBHIBOTBCS HO APAKTMKE, BHIXOMMT,
4YTO BBIXOfIb! IOHHBIX MUKDOCXEM MOXHO 63
ONACKM HOTPYXATH OKTUBHOWM HATPY3KOi 60~
nee 200 Om. B takom cocrosHum makcu-
MQIbHOR MORE3HAS MOLHOCTL COCTABUT

0,5 Br. EcrectsenHo, ¢ yBenuuenmem wa-,

NPAXEHUS BHELUHETO MCTOMHUKG MUTQHMS
mukpocxemsl 1o 20 B orgosoemos B Harpys-
KY MOLUHOCTb TOKXKE MPONOPLMOHQNBHO YBE-
nuumeaetca yxe o 1 Br. Mue 6bino uhte-
pecHo npumeneqne KP1436AMN1 B coctase
MEKTPOHHLIX Y3NOB € NMTOHMeM 1o 12 B, no-
3TOMY 4YOCTb MHTEPECHBX OCOBERHOCTE,
KOCQIOWMXCA B3OUMOLENCTBUS MUKPOCXEMBI
¢ uctounmukamu nutarms 20...30 B s onyc-
KQIo.

PacemoTpum opmMH 13 BOPUAOHTOB Npume-
Hermns mukpocxemsl KP1436AM1 8 kauecr-
Be ycunuTens. Takoi noaxop OKTyaneH Tor-
£0, korna 6a30B0s CXEMO 3BYKOBOTO reHe-
paropa, Hanpumep, COCTOALLQAs U3 fioruye-
ckux snementos KMOT-mukpocxemst cepmm
561, He obecrieumBoeT HEODXOAMMOM FrpOM-
kocTu 3yka. [Npoctoe cxemHoe pewenme,
NOKO3OHHOE HO PUE.2, 0BECNEUMT TPOMKHIA
3BYK, KOTOPbIA OYAET CbILIEH B HECKONBKWX
KOMHOTOX OfIHOW KBOPTWPLI, PELICs TAKUM
0bpasom npobnemy Hepocta-
TOYHOM FPOMKOCTU MENOANHHO-
ro KBapTMPHOTO 3BoHKO. Kpome
TOTO, MOXHO TOKXE WCTONb30-
BOTb AAOHHYIO CXEMY B ADYrUX
QHONOTUYHBIX CUTYOLMSX, rae
TpebyeTcs ycunenme curHana B
HECKOMNbKO Pa3.

Mouemy MHMKpOCXEMa
KP1436AM1 obecneumsaer ta-
KoM rpomkmit 38yke [leno B Tom,
YTO B €€ COCTQB, KK Obino oT-
MENEHO BHILLE, BXORMT BLIXOM-
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HOM yCUnuTesb. INEKTPUYECKHE NAPAMET-
Pbl MUKPOCXEMBI NO3BOMSIOT NOAKMONATL K
BbXOfy yeunuTens (Boison 8) nbesomanyuatens
na 3M1-3 (oH MMEET NNOCKMI KOMNAKTHLI
KOPMYC) MM MOROMOLLHBIF MHOMUK Yepe3
comacytowmi Tpaxcdopmarop. Mocnenrut
BOPUOHT C APUMEHEHWEM BBIXORHOTO TPAHC-
$opmMaTopa oT ABOHEHTCKOrO FPOMKOFOBO-
purens TB-12 ¢ cooTHolEHMEM BUTKOB 06-
motok 10:1 (pue.3) otnmucetcs nosbiiuer-
HO# MOLLHOCTBIO 3BYKOBOTO curHana. Mox-
HO WCMOMb30BATH AMHOMMNECKYIO TONOBKY
0,25..1 Br. ¢ conpotMBnermMem KaTyiwKu
8...10 Owm, wonpumep, 0,5 TOLL-1.

- 3ByKOBOW CUrHGN, NONABAEMbI HO BXOf
MMKPOCXEMBI, HE OMXEH N0 PA3MOXY QM-
mutyael npesbiwats 8 B. OntumanbHos se-
nnumHa - yposerb KMOT-normku (4...5 B).
OgHaKo y3en COXPAHAET YCUNUTENbHLIE KO-
4eCTBa 1 NpY Bonee cnabbix CUrHANAX, Ha-
MPUMED, YCUIMBAET A0 AOCTATONHOM rPOM-
KOCTH ﬁnonl CBIWLATE B NPEAENaxX KOMHO-
Tol) CNOBLIA CHrHON OT NPERBOPUTENLHOTO
YCUIMTENS 3BYKOBOW 4OCTOTSI POAMONPUEM-
HMKQ. 3TOT yPOBEHb HOXOAUTCH B NPEENaX
scero 100 mB.

Ha pue.4 nokason BapuaHT 6ectpaHc-
$OPMATOPHOM CXEMBI YCUNIEHMS BHXOHOTO
CMTHONA C MCMIONb30BAHMEM 3MUTTEPHOTO
nostoputens. Mpeumyuiectsa Takoro pe-
LUEHMS - BOMOXHOCTb PEryRMPOBAHMS IPOM-
KOCTW CUTHQNQ OT Hyna 10 makcmyma. Ot-
PULOTENBHBIA MOMEHT B TOM, UTO YCURUTENb
HO TPOH3WCTOPE MCNONb3YETCA B PEXMME
NPAMOTO YCUNEHUS 1 KPOME NONE3HOTO CUr-
HONQ YCMIMBOET TMOCTOSHHYIO COCTQBASIO-
LUYIO HOMPSXEHMS, F37HILLCIOLLYIO TPAH3MC-
TOP M AIEUCTBYIOLLYIO HO IMHOMUYECKYIO O~
noeky. [pn neperpyske TpaHaucTop Hemu-
Hyemo BrifieT U3 cTpos. Ecm npousoiinet
npoboi TPAH3NCTOPA, TO MONOE CONPOTHB-
NEHME MOCTORHHOMY TOKY KOTYLUKM AUHOMM-
YECKOW TONOBKM “NOACORMT’ HANPSXeHWe
MCTOMHUKO NUTaHMS. [Tph MOLUHOM MCTOuHM-
K€ MUTAHMA KOTYLIKO HOrPeeTcs M NPOM3Oi-

OUT DA1 C 0,22mk

THTBA2
—<1+

R
510

BF1
0,57 LL-1

+Uun

BF1

0,25r0-10

OUTDA1 Rix

KT608E

R
470

RET OBPHIE €8 OBMOTKM - AMHOMUHECKTS 1O~
NOBKA BbIHKET M3 CTpos. [Mo 310l npuunke
NPUMEHEHNE TPOH3UCTOPHOTO YCHIMUTENS TQ-
KOTO KNOACCO MOXHO PEKOMEHAOBATL TONb-
KO NP1 KPATKOBPEMEHHBIX HOTPY3KAX, HaNpU-
MED [N KBAPTHPHOTO 3BOHKQ.

[ POMKOCTb CUTHONQ, M3NYHOEMOTO NbE3O-
M3NYHATENEM, BO MHOTOM 30BMCHT OT addek-
70 pe3oHaHCa. TUNOBOM NbE3OM3NYHaTENb
MOXeT paboTaTh B LWMPOKOM AWQNQ30HE
uacror (300....15000 ly), Ho Tonbko Ha pe-
30HOHCHOM 4OCTOTE OH 0BECTIENMBOET MOK-
CMManbHYIO FPOMKOCTb 3BYKQ. PesoHamcHas
4OCTOTO KOXIOTO TUMA MbE30M3NyyaTenel
YKO3BBOETCA B CPOBONHbIX MM MACMIOPTHBIX
AOHHBX. [Ins yBENUYEHUS TPOMKOCTH NbE3O-
MaNy4OTENs B Cxeme puc.2 60308l reHepa-
TOP MMKPOCXEMBI HEODXOIMMO HOCTPOMTL
HO 4OCTOTY PE3OHOHCO Mbe3oM3NyNaTens
(npumepro 2,5...3,5 Klu).

Moctynaowme Ha Bueog 7 UMC
KP1436AM1 umnynscyl 38yKOBOM 4QCTOTHI
nepekmmosaioT Tpurrep LLmurra, ¢ kotopo-
rO CMIHQRA NOCTYNQET HQ BHYTPEHHUIM YCUMu-
1€, [IMHAMMHECKAR FONOBKA, NOAKTIOEHHCS
K Bbixopy yeunutens (soisos 8 DA1) uepes

Tparchopmatop (puc.3), uanyuaer B ueTh-
pe pasa 6OMbLIYIO MOLHOCTb, YeM B ODbY-
HOM CXEME BKIIOYEHMA HQO BbIXOLE NEMEH-
1a KMOTI. Jocturaetcs 10 6naropops To-
My, uto mukpocxemg KP1436AMNT nmeer
[BYXTOKTHbIM BBIXOLHOM Kackap,

3Has OCOBEHHOCTH BHYTPEHHENO CTPOEHMA
mukpocxemsl KP1436AMM1, moxno oboit-
TMCb 63 CrIeMOnbHbIX LiENel cTabuMaaLmm
HOMPSXEHMA, ITO OKA3LIBAETCS YHOOHbIM
LIS IUTOHMS [PYTHX Y3NOB M MUKPOCXEM YC-
TpOICTBA (B TOM 4MCre 6A30BOTO reHepaTo-
pa). Ha seixoge 2 mukpocxemsl DAY dop-
MMPYETCS CTOBUIMBMPOBAHHOE HANPSXEHNE
enuuHoit okono 8 B. C nomowsio smurrep-
HOrO nosTopuTens Ha TpaHauctope V1
(p1c.2) nonyuaetcs crabuRManpoBaHHOE An-
TAIOWEE HANPAXEHHE 45 NIOBLIX MUKPO-
Cxem v yanos. MakcumanbHbiit Tok noTpe6-
NeHVs TAKOTO CTaBMAM3ATOPA HE [OMKeH
npesbiwaTe 30..35 MA. On obycnosnen
MOLLHOCTHBIMM IAPAMETPAMM TPOH3UCTOPA
VTI.

Korna crama 6bina yxe noutv rotosa, MHe
YAONOCH MPOKTHYECKHM MOTBEPAMT €€ QKTY-
QRBHOCTH B €LE OfiHOM 0BNOCTH NpuMeHe-
HuA. ABTOP NORKIIONMN NO CXeMe PUC.2 naH-
HbIiA YOUNUTENBHBIA Y3EN B PA3PBIB NPOBOLOB,
WIyLMX OT FEHEPATOPA SNEKTPOHHO-MEXCHM-
4ECKOTO GYAMNLHUKA KUTQIMCKOTO NPOU3BOL-
€780, PABOTAIOWErD OT OBHOTO 3REMEHTC
HanpsxeHuem 1,5 B, k ero wrarHomy nbe-
30u3Ny4aTeNio (MOpKy NPONMTATL HE YAQ-
nocs). [POMKOCTL 3ByKQ GyaunbHMKQ Nopa-
XQET: Tenepb €0 CRBILIHO HA NIECTHUNHOM
KNETKE NPM 30KPbITLIX ABEPAX KBAPTUPHLL -
exT HaNnMLO: Pa3BYIMTL NIONEN QH YX TON-
HO CMOXET.

Jlureparypa

1. Konbuos MJ1. 33 yerporiicrsa wa mu-
kpocxeme KPT1436AMM. - M. Topayos
rinims-Terexom, 2003. - 180 c.

C 510r0 HOMEPQ Mbl HaYMHOEM NMYBIMKAUMIO BECHMA OOBEMHOM CTATbY, MOCBSILIEHHOH OMMCAHMIO MHOTODYHKUMOHQBHORO FEHEDa-
TOPQ KQYOIOLUEHCS YOCTOTS), MPESHO3HAYEHHOTO A1 POBOMOBHTENLCKUX MaMEpermis. KOHEUHo, NOBTOPHTL WM YCOBEPLIEHCTBOBATS
TOKOE CIIOXHOE m3genve (KCTaTH, TOKXE BOIHMKILEE HE HQ MyCTOM MECTE, O HQ OCHOBE TBOPHYECKOrO NEPEOCMBICTIEHHS yXE IBECTHBIX
nogxonos n pewenw) byaer venpocro. Loctatouro ckasars, yTo, Mo CrOBAM GBTOPQ, HA Pa3paboTKy v CBOPKY €ro AeTMLa YN
oxono Tpex ner. OgHako He B 3Tom asHas uens AanHos nybnmkaumy. Ouerb BaXHO, 4TOBbI T€ OTRESbHBIE HOBATOPCKME PELUEHHS,
BONSIOWEHHHIE B 3TOH KOHCTDYKUMY, CTQIM BOCTYIHEIMH [i/1Sl LUMDOKOTO KDYIa POBMOTIOBHTENEN, KOTODEIE, HOREEMCS, HOHBYT M JOCTQH-

HO€ NPUMEeHeHHe.

MHOroyHKLMOHOMsHbI TEHEDATOD KMOKILgis worroms 1007 Ll [T

A.A. KpasueHko, YepHurosckos obn.

.

M3-30 HOPOTroBU3HEI BBICOKOTONHOM M3MEPUTENbHOM aNnapa-
TYPbl POAMOYACTOTHHE M3MEPEHWUS B IOMOLIHWX YCOBUAX AN
GONbLLWMHCTBO PARMONIOBUTENEH NPAKTUYECKM HEROCTYNHEL. Te-
CTep AO NPOCTEHbKUI OCUMRNOTPad - BOT NEPEYEHb CPEaCTs
U3MEPEHUI CpefiHecTaTuCThyeckoro papuonioburens. Opxo-
KO, NMER COOTBETCTBYIOWMI YPOBEHbL 3HQHMH, MHOTHE NPUBO-
pbl, CPEAU KOTOPLIX BECbMA NONE3HLIA B XO3SHCTBE rEeHepaTop
kauaoweiics yactote ([KY), moxHo u3rotosuts camoctos-
TENbHO, WUCMOMb3YR TONBKO POAMOTMIOBUTENLCKME TEXHONOTMM.
BosmoxHo, koMy-TO npegnaraemon paspaboTka NOKAXETCH
CNOXHOM NS NOBTOPEHMA €€ LIEAUKOM, HO OTAENbHBIE KOHCT-
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PYKTOPCKME peuieHnst BYRYT UHTEPECHB MHOTUM PaRHONMOEY-
TENAM ANA UCNONL3OBAHUS MX B Bonee NPoCTHX reHepaTopax
KOYQIOLWENCa HACTOTH.

B panmom MKY mcrions3osaHs B OCHOBHOM CTOHAQPTHHIE NPUH-
MRl NOCTPOEHMA NoRoGHBIX IPMGOPOB, Takux, kak X1-42 u X1-48.
KomcrpykmveHbe 0cobeHHOCTM HOBOTO NPUBOPA TAKOBHI.

1. B uapenum gnn nonyueHust LUMPOKOTO AMGNOZ0HO BHIXOAHbIX KO-
nmbpoBaHHbIX yposHei curnanos (ot 100 mB o 0,3 MkB 1 menee)
¢ urtepsanom 1 ab Bo BCem AMQNO30HE HYOCTOT HE MPUMEHSIOTCS
CINOXHBIE B U3TOTOBNEHUM MEXOHUYECKUE QTTEHIOOTOPSI.

2. [ins HOBRiofieHMs XxQPaKTEPUCTHK NPUMEHEH OBbIHbI OCLMIT-
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C nomouwsio NKY B aMGNQa30HAX 4OCTOT KQUAHMS MOXHO:

1. Haobnionate A4X uicokosactoTHbix ycrpoiicts: YBY, tpakros
Y pammonpuemtmkos, Guristpos, kabenei u ap. (McnonbayioTes at-
TEHIOATOPb! M BHELUHSA NIETEKTOpHAA ronoska). Hanuume apyx YT
NO3BONAET NPOBOANTL HACTPOIKY Bnokos, Habmogas AYX B fyx
TOUKOX CXEMbl, UCTIONb3YA NPU STOM [IBE AETEKTOPHBIE TONOBKY.

2. KoHTponupoBaTh B IMQNC30HE KQYAHMS YPOBEHb OTPOXEHHOM
BOMHbI YCTPOWCTB, MOAKMIONEHHbIX K BLIXOLY M3MEPUTENBHOTO MOC-
0, O NpK HeobxomMMocTH U paccumTbisaTs KCB.

3. Uamepss 3atyxanme {go 27 pb) unm yeunenme BY-yetpoiicts
¢ TouHocTbio 10 1 ab. Tpu 3TOM McnonbayloTes aTTerioaTops! U
BHELLHSA IETEKTOPHAS FONOBKA. V13Meperms BRINORHSIOTCS METOOM
30MeLLIEHNS MBMEPREMOTO YCTPOMCTBA MM COOTBETCTBYIOLLEM Pe-
rynpoBaHuu yposHs currana [KY ¢ nomowwsio aterioatopos.

4. BusyansHo KOHTPONMPOBATL HYACTOTH BHELLHMX BY-curHanos
¢ TouHoctsio no 100 kly v ypoemm BHewwHux BY-curtanos & auo-
nasore ot 30 ab/B no 60 1b/B (c nomowsio Brewrei metkn). C
NOAKIOYEHHBIM LIMPOKOTMONOCHBIM YCUIMTENEM IO BXOJlY BHELLHEN
MeTku ¢ koaddrumenTom ycunens 20 ob MOXHO KOHTPONMPOBATL
4YOCTOTY M3NYYQIOLUMX YCTPOHCTB (POMMONEPENATYUKOB, TETEPOaM-
HOB NPUEMHMKOB W [Ip.) BECKOHTOKTHO NO HOBOJIKE HQO OTPE3KE NPO-
BOJIO (QHTEHHE), NOAKIIIOYERHOMD K BXOflY YCHAMTENS.

5. Ucronssosars [KY B kauectse BY-reHeparopa dukcuposa-
HO# 4YOCTOTH C BOIMOXHOCTBIO MONYYEHHUS YOCTOTHOM MAM OMMIH-
TYAHOW MOBYNSLIMM OT BHYTPEHHETO CUHYCOMAGNLHOTO MCTOMHUKA Q-
ctotoit 1 Kl MAM OT BHEWIHErO MCTOMHMKG 3BYKOBOM HOCTOTHI.
YpoBeHb 1 $opMy OrMBAIOLLEN QMIKTYIHON MORYNALMM MOXHO HO-
6NIORATL HO' OfIHOM M3 NMHMIT PO3BEPTKM MPM HOXATUM KHOMKM “KOH-
Tponb Aatiuka APM”. [lns nonyuenms GukcUpOBAHHOM YQCTOTHI C
TouHocThio 10 100 kM HeT HeOBXOEMMOCTH MCTIONL3OBATHL YACTO-

Tomep. JloCcTaTONHO B pEXUME KQUQHMA COBMECTUTH CELIMANBHYIO
METKY CEPEMHE KQYaHUS C TPEBYEMOTt YaCTOTOM MO KBOPLOBAH-
HbiM YOCTOTHHM METKOM M BLIKTIIONMTb PEXMM KOUQHMS YOCTOThI.

6. Ncnonbsosats TKY B pexmume pysHoro kauakus (pyuHoii ne-
PECTPOIKM 4OCTOTH B MPELENaX 30PAHEE BHCTABNERHO! NONOCH!
kauanms). [lns 3TOrO HyXHO BLICTABMTL HEOBXORMMYIO NONOCY Ka-
YOHMS M NEPEKTIOUMTECA B PEXHM PYYHOTO kauaHus. PassepTka oc-
uAnorpada MpM 3TOM HE MCHESHET, O HO ORHOM M3 TMHUIH Pa3BEPT-
KM NOSIBUTCS METKQ, KOTOPAs ByaeT nepemelatsea no AMHUK pas-
BEPTKM CHHXDOHHO C BPOLLEHWEM PYUKM NOTEHLMOMETPA PYYHON Ne-
PECTPOMKM 4ACTOTH., AMAAKTYBHOS M YOCTOTHOR MOBYNALMM B pe~
XMME PYYHOTO M QBTOMOTMHECKOTO KOYQHUS HEROCTYMHb.

Cxema TKY ans nysiero nosmmanms npuHLnng pabotsl npubo-
pa pasbuta Ha fBE YQCTH: BHICOKONACTOTHYIO (pME.1) 1 HukouO-
CTOTHYIO (pWE.2). Ha pME.3 noKa3aH BHELHMI BUf NOHENN reHe-
PATOPA KQHOIOLLENHCH YaCTOTHI

[KY coctour us wectn Hesasucumbix rereparopos: 0,1...60;
60...120; 120...240; 240...480; 470...1000; 1000...2000 MTu, kom-
MYTMPYEMbIX DM MEpeKnioveHun auanasoHos. Bee reHepatopu
UMEIOT NEPEKPLITUE MO HACTOTE APYr C ApyroM. (B moem uarotos-
nenmn rereparop 1000..2000 MMy He ycrarosnen v ve paspa-
6aThiBaNCs, HO €ro B MNIOBOE BPEMS MOXHO YCTOHOBMTH, BEfb B KOH-
CTPYKUMM U B CXEME OH NPERYCMOTPEH,)

Ynpasnenue uactotoit [KY ocywiecTsnseTca ¢ nomoLubio Tpex ne-
pemeHHbIX peanctopos: “Hactora rpybo”, “Yacrora nnasHo”, “Mo-
noca kauaHua” u nepeknouarens ‘lNonoca kasanms x1/x0.1”.
Cxema asTomatuueckoit perynuposku mowHocTH (APM) crabunm-
3UPYET BHXOAHYIO MOLUHOCTb BO BCEM AMONQA3OHE KQUQHMS,

{Mpononxerme crenyer)

CraTss MOCBALLIEHO PACCMOTDEHMIO TEXHMYECKHX OCOBEHHOCTEN MCTIONbIOBAHMA MUKDOCXEM, sinyckaemsix prpmosi Radio Frequency
Monolithics, ans obecneverms Grmxrei paanocsssy u ApYvX POMOMOBHTENLCKIX 3080H,

PapuocTanuuy AN OmuKHel cBAIM

E.T. Cxopuk, r. Kues

[Mapy pecstkoB neT HO30R B MOCCOBOM
NPUMEHEHMU B PA3BUTLIX CTPOHOX 3anana
NOSBMINCL HEBONbLIME POAMOCTAHUMM NOR
HassaHuem “yoku-toku” (“Walkie-Talkie”,
“roBopuTs Ha nporynke”). Ita manomoLHas
panroannaparypa obecneuusana cessb HQ
KOPOTKME PACCTOSHMA (B NOPY COTEH MeT-
pos), He TPEBOBANA MMLEHIUPOBOHHS W ua-
CTOTHOTO NPUCBOEHMA. 30TEM €€ NPAKTHYE-
CKi MOMHOCTBIO BHIECHUIM MOBMMbHLIE 1

GecliHypoBbie TenedoHsl, TPAHKUHIOBHE
PORMOCTAHUMM, POIMOYANMHUTENM, O TKKE
popmocTaHupm rpaxaarckoro Cu-bu-tuana-
3oHa 27 MMy Ceitvac Ha Hawem poivke
MOXHO NPUOBPECTH fewwesyio ONNapaTypy
“YOKM-TOKM" HU3KOTO KQYECTBA KMTANCKOTO
Npou3BOACTBA, HNM3KyI0 NO CTATYCY K AET-
CKMM WIPYLUIKOM, C AQNBHOCTLIO AEVCTBUS
HQ oTKpbITOM Tpacce okono 100 m.
Maccosoe npumenenue GecnpoBogHbix

TEXHONOTMI AN OBbEAMHEHUS Y3NOB U 3ne-
MEHTOB LiPOBOM BLIMUCUTENBHON TEXHM-
KM B ODUCHBIE CETU U B OBTY Anst POAMOYA-
nuruTene TenedoHoB, “papMobpenkos”,
POOMONOTYMKOB U YNPOBASEMBIX MORENE
CNocobCTBOBANO BHIMYCKY MHOMMMM dHp-
MOMU MHOTOMUIITUOHHbIX Tupoxeﬂ cneyna-
NMU3UPOBAHHBIX MHTErPANbHBIX MUKPOCXEM
(MMC) npuemonepepaTymkos A paano-
CBA3M HO KOPOTKME pacctosmus. [lpume-
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POM NOROBHLIX YMNOB, Asrenma
BCTPOMBOEMHX B PC3-
HOOBPA3HLIE YCTPO-

ctBa Bpoge becnpo-
BOfIHbIX MMKpOTEne-
$OHHBIX TAPHUTYP WK
KOMMbIOTEPHBIX “Mbl-
wei” u obecneumnsaio-

Coraacyromasn J3
uenn 1 BXONHOH
uaeTp

wmx BecnposofHoe
COEMHEHME COOTBET-
CTBEHHO € MOBHNbHBIM
TENEPOHOM U KOMMBIO-
TEPOM, ABRAIOTCS Crie-
UMANU3UPOBAHHbIE
UMC, paboraiowme no nporokony Blue-
tooth ¢ wymonopobHEM curHanom Ha Yac-
Tore 2,4 [Ty [1].

[NonroToenenHbix papmoniobutenert, aHa-
KOMbIX HO MPOKTHKE C LMdPOBOH TEXHUKON,
MOTYT 3aUHTEPECOBATb PA3ZHOOBPA3HLIE
TexHuyeckme pewerms Ha 6aze MMC npu-
€MONEPEaTYMKOB C MMNYNBCHOM MORYRALY-
et Tuna SRD (Short Range Devices), T.e.
NPEHU3HAYEHHbIX AR POAMOCBA3N HA KO-
potkue paccrosnms. PasHoobpasHuie mope-
1 Takux MMC Buinyckaer, Hanpumep, dup-
ma RFM (Radio Frequency Monolithics). Bui-
XOAHOR MOLLIHOCTb NO HECYWEN 4aCTOTE TO-
kux MMC oBbiuno He npesbiluaer emHuy
MMNNMBATT, CKOPOCTb LMGPOBOI Nepenaum
moxet pocrturate 115 k6op npu daktope
owmbok B Butax BER=1073 [2]. C nomowsio
Takux MMC BoamoxHO cosnarme npocteii-
wmx GecnpoBOAHbIX YCTPOICTB Nepenayy
[AHHBIX U peun Ha paccrosHus go 200 m ans
Leneit TENEMETPUM B CNOPTE M MERMLIKHE,
POAMOOBTOMATUKM, NOSMOCBA3M M NPOUMX
NPUMEHEHMH, OMPAHMYEHHBIX MPAKTUYECKM
TOMLKO NPENEeNami BooBpaxXeHUs papmonio-
Buteneit.

Bce a3 MMC sbinyckatotes B panmonu-
QnasoHoX, oTBefieHHbIX HO 3anape ans Tak
HO3bIBAEMOTO “BE3NMLIEH3MOHKOIO” MCROoND-
sosanus: 303,825; 315; 418; 423,75;
433,92; 484,29, 868,35; 902,8; 914; 914,5;
2400 MTy. Besycnosro, nponaxa, nokyr-
KO, M3TOTOBNEHWE W MCNOMb30BAHME ANMA-
patypul SRD B kaxpoi cTpare nonxHo co-
OTBETCTBOBATb CELMANbHEIM HOUMOHCMb-
HbiM npasunom. Tak, 8 Ykpaure B “Mepe-
4€Hb POfIMOINEKTPOHHBIX CPEACTB, ANS NPU-
0BpPETEHMA 1 MCNONb3OBAHMS KOTOPHIX HE
RyXHbl paspeluenus” (npukas Mpepcena-
Tenst [ockomcasian 1 undopmatmsaumm Yk-
pamnHbl Ne134 o1 21.09.00 [3]), skniouens,
B YGCTHOCTM, CPELCTBA OXPAHHOM CUTHANM-
3QUMH, PAIMOMUKPOGOHLI 1 NEPETOBOPHLIE
YCTPOMCTBA MOLHOCTBIO M3NyYeHMs [0
10 mBr.

[nst knaccuueckux cuctem HazemHow
CMYTHUKOBOM LiMPOBOI CBS3N MPUMEHSIOT-
Cf, KOK NPOBUNO, TaKME BHICOKOI(PEKTUR-
Hbie (B CMbICNIE MCMONb3OBAHMS YACTOTHbIX
MONOC U NOMEXO3ALUMTH) THMb MORYNALMY,
KOK 4OCTOTHOS (KOTEPEHTHOS U HEKOrePEHT-
Has) MSK {GMSK], FSK u dasosas (kore-
pexTHos 1 otHocuTensHas) PSK (OPSK) pas-
Hoit paspspHocTu [4]. Mostomy BosHukaer
30KOHOMEPHBI BONPOC: B KAKOM Mepe npu-
mensemas B mopemax MMC cuctem Gnmx-
Heil CBA3W MMMYNIbCHORA MOMYNSILMS COOTHO-
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CHTCA MO CBOMM KOYECTBEHHBIM W KONMHECT-
BEHHLIM NOPAMETPOM C ONTUMAITbHBIMM T~
namu mopynsiumu, Hanpumep ¢ FSK. Huxe
NPUBENEHO KPATKOE CPUBHEHUE UMNYILCHOM
CAMNAUTYAHOM MORYNALMM C UMMYNbCHOW Ya-
crotHoi FSK. AsTop orpanmumncs kauect-
BEHHbIM CPOBHEHMEM TUMOB MORYNALMKM Ge3
NpUBEYEHNS MATEMOTUYECKOTO QHQAM3A.
Ilns Gonee HETONLHOrO KOMMUECTBERHOTO
CPABHUTENLHOTO CHONMM3A YMTATENU MOFYT
obparutses k [5].

B UMC ans kananoe ceasu tuna SRD
NPUMEHSETCA MMNYNBCHOS QMIUTUTYAHOS MO-
nynaums agyx unos: OOK u ASK. A66pe-
euarypa OOK ob6pasosara ot awrn. On-
Off Keyed, T.e. momynsiuma BKmoueHrem-
Bbikniouetnem, a ASK - ot Amplitude Shift
Keyed, cootBeTcTeeHHO Mopynsims ciBurom
amnnutyae. Kak 8 ASK, tak u B OOK,
nor.”1” COOTBETCTBYET MOKCUMONBHOM OMM-
nutyge. A sor nor."0” B ASK, B otnmume
OOK, He pasex Hymio, @ cooTseTCTByET
HEKOTOPOI MMRUManbHON amnnutyge. Mo
310l npuunte mogynsums OOK Gonee xo-
HOMMYHA 1O NOTPEBNEHUIO SHEPTUM NEpe-
AaTuMKa M Bonee NPocTa B peanuaaumu, a

ASK npumensetcs npu Gonee BHICOKUX CkO-
poctax nepefaun gawmbix: 57,6 n 115,2
KOMT/C, KOTRG MMNYNBCHI AOHHBIX MEHBLE MO
anurensiocn 30 mkc (Ho He mewee 8,7
MKC) C BO3MOXHOCTBIO CTACKMBAHMS HOPMBI
MMMYNBCO 1S YMEHBLIEHUA TONOCH CMEeKT-
pa.
Ilns Mukpocxem BrnxmHedt Cesian pexumsl
mopynsumm OOK u ASK umeror cnepyiowpe
0COBEHHOCTU MO CPABHERMIO C 4ACTOTHO
mopynsumei FSK:
onee NPOCTAS CXEMOTEXHUKA NPM KO-

HOMMM MOTPEONEHUS TOKA NEPERTIMKOM
ot ucrounnka nutanms no 50%;

skoHommst B 1,5 pasa paboueit nonocsl
4OCTOT KAHANG C BHTEKAIOWMM OTCIOAA
ynyuweHuem SGPEKTMBHOCTH Nepenauy;

ucrionbaosanme OOK u ASK ynpouaer
CXEMOTEXHMKY M OBECNEeynBaeT 4yBCTBU-
TENbHOCTb M MOMEXOYCTOMYMBOCTb MPHEMHM-
Ka, He xyawwe, dem ans FSK, B Tom uncne
W B CTy40E MEXKAHATBHOM MHTEPhEpeHLmMM
B CYNepreTepOMHHOM M CBEPXPEreNepaTHB-
HOM UCNONHEHUU.

MMEHHO MO 3TUM NPUYMHOM MORYASUMA
OOK nonyuuna maccosoe npumeHeHme B

BxomrHol oToK

4 — t
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mvmyec CH 1
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Ha BEIXOze
YBY1

[Totox
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umiryise CH 2
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< 50 mm —>
T ]
12
R
l_x!l\ Feedpoint
of antenna
circuit area
< 70 >
433.9 MHz
\ +2 mm width ‘
iz t
|—| : Variable
Capacitor 50 mm

4+— 37 mm—>

munoHax obpasuos “papmobpenkos” ans
OTKPLIBOHMS IBEpEN aBTOMOGMNET, B Pa3-
HOrO POAO AATYUKOX M AETCKMX PaaMo-
yNpaBrsembix UrpyLukax. BuBopy momynsmm
OOK ' cnocobersosano Takxe usobpere-
HUE M NOTEHTOBOHME PABOTHUKOM GUPMBI
REM Swewm (Darrel L. Ash) Hosoit cxemb
npuemMHuka Be3 NpeobpasoBaRUA YOCTOTHI
nos HaseaHuem “TexHonorus nocnefosa-
TenbHoro yeuneHus Jwa”. Cxema Ha ogHOM
unne 0BeCrieymBOET BLICOKYIO NOPOTOBYIO
YYBCTBUTENLHOCTb, YCTONYMBOE YCHNEHMe
1o 86..90 gb v puHamMueckuit auanazoH
gxopHbix curianos 1o 100 pbl! fowmein npu-
EMHMK B KOTANOraX MMKPOCXEM M TeXHMue-
CKOW NUTepartype nonywmn o603HaYEHMe
no ¢pamunumn astopa - RFM ASH.

TexHMueckoe peLleHre NPUEMHIKA MOXET
NPENCTOBRATL UHTEPEC U A5 POAMONIOBM-
Tenei, KOHCTPYUPYIOLMX PORHONPUEMHYIO
QnNApPaTYPY HA OCHOBE OBLIYHOM TPAH3M-
CTOpHOI 3nemeHTHON 6aswl. Ha pue.1 no-
KA30HQ CTPYKTYPHOS CXEMU, 0 HO PUC.2 -
BPEMEHHBIE LMKIbl PABOTH NPUEMHUKA TH-
no RFM ASH.

OcHosy MpuemHMka COCTQRRSIOT fBE ycu-
nuTEnbHBIE COOPKM HO HeCyllel PouoNa-
crote YBY1 u YBY2 ¢ ycunenmem 35
51 nb cootBeTCTBEHHO, PA3NENEHHBIE NIWHM-
et aanepxkn (N13) Ho nosepxHOCTHOM aKy-

433.9 MHz

50 mm X

47 nH

37 mm ———>

916.5 MHz

sknioyaetca YBY2 ¢ nomouisio CHA2.

Yeenmuetue spemerm pabotsl YBY2 Ha

10% notpebosanocs 13-3a 3¢dekTa

T paCMPEHUs (PACTAMMBAHMS) MMAYALCO

25 CMIHARO, CHSTOMO C YBY1, nuuveit so-

nepxku Ha T1AB. Mo teopeme Korens-

l HUKOBQ, €CNKM NEpUOf MOBTOPEHMS

CTPOBMPYIOLLMX MMITYNLCOB MEHbILE

NONOBMHB! FAMTENBHOCTU MHPOPMOLM-

OHHbIX MOCIIOK B CUTHANE, MHOPMa-

ums B npuemHuke He Tepsetcs. Crpo-

BUPYIOLLME UMAYSIECHI YCTPOHAIOTCA NO-

Crie eTekTopa GUNLTPOM HUXHUX Y-
cror (PHY wa puc.1).

Cregylowym OTBETCTBEHHEIM Y3NOM,

OT KOTOPOTO 3ABMCHT IPGEKTUBHOCTD

pabots papuokaxana Tuna SRD, se-

nseves aHTeHHa. ba3osoit aHTERHOI

[N KGHANOB PAMOCBS3U MOXHO CuM-

27—

90 mm 13

‘OOD‘Q eoooo0

TATb NONYBONHOBLINA BUEPATOP (mMnONY)
B cBOBOHOM NPOCTPAHCTBE MAM €ro
3KBMBONEHT - 4ETBEPTHBONHOBLIA BU-
6patop {WTbips) HOA NOBEPXHOCTHIO
3emnu. [lns manorabapuTHoi poamo-
annapatypsl Tuna SRD wrbipn pam-
not 16..18 cm 8 puanasowe
420...480 MI'y wm 8.9 cm B nmano-
3oHe 860...916 MIy moryT okasaTtbes
HEYAOOHBIMU M NO3TOMY HENPHEMIEME!-

vias (0
backside

mu. Ins 3anay SRD Haxopst npakTy-
YECKOE MPUMEHEHWUE YKOPOHEHHBIE B~
6paTOpH C COMMACYIOLWMMM KOTYLIKG
MM W NNOCKME MEYATHBIE M3NYHATENN
pasHoit kondurypaumm. Pupma RFM
nyBAMKYET HO CBOEM COWTE PEKOMEH-
AQALMM MO NPUMEHEHMIO TOKUX MOfMH-
UMPOBOHHBIX OHTEHH 1S POAMOKHA;
noe mna SRD [6]. Ectecteenro, uto

< 50 mm

3¢dekTMBHOCTS MOBOTO NEYATHOTO BH-

ctueckoit Bonke [AB (SAW B aHrmuiickom
obosHauetnn) ¢ sapepxkoit B 0,5 mkc.
VIMEHHO 3TO BpEMEHHOE pasfeneHue u co-
CTABNISIET OCHOBY 30MENOTENLHOTO NPEAIO-
xerus Jwa. Mo cytn, gse yaunurensHbie
cbopku paBOTAIOT NonepeMEHHO BO Bpeme-
HM: CHOYGRQ NepBas, a 3atem BTopas. Kak
MOKA3GHO HQ BPEMEHHOM AMOTPAMME PHC.2,
ycunuTensHele chopku Hukoraa He Bsisaiot
BK/IOEHHBIMM B OfHO M TO X€ BPEMS. 3a-
nepxka Ha 0,5 Mk kak bl pasHocuT ux, du-
3M4ECKM POSMELLEHHBIE HO OfHOM une, HO
3keuBaneHTHOE paccrostme B 150 m (Ho-
nomHio, 4to npu npoxoxaernt 300 m 8
BoDOAHOM NPOCTPAHCTBE POAKOBONHA 30~
nepxuBaeTca Ha | mkc), obecneunsas Ta-
KMM 0BPO3OM BLICOKYIO YCTOMYMBOCTL Pabo-
o npuemHuka. Nepeas yeunuenshos cbop-
ka paboraet ¢ APY npaktuuecku B nuHeit-
HOM pexume, Q BTOPAs - B NOrapudmuue-
KoM, 6naropaps NpUMeHeHHIo B Lenu ob-
PATHOM CBAA3U AETEKTOPA CO CrIELMANLHOM
QMNAMTYAHOW XOPAKTEPUCTUKOH (HO puc. |
3T Lenu He MOKA3QHH).
PaprouacrotHbimm yeunmrenammn YBY1 u
YBY2 ynpaensior crpobupyrotume ummyns-
e CUT n CH2 rakum 0bpasom, 4To BHG-
yane Ha spems 0,5 mkc CU1 erniouaer
YBY1, a 30Tem nocne nosenexus ycuneHHo-
ro curHana Ha eeixope J13 Ha 0,55 mkc

6paTtopa Bceraa Huxe 3dbdekTHBHOC
™ gunons (Ha 8...18 b, B 3aBMCUMO-
CTH OT KOHCTPYKLMH).

Hao pme.3 nokasars HekoTopbie peko-
MEHJOBOHHbIE KOHCTPYKUMM NENATHBIX OH-
TeHH, BCTpauBOEMbIX B annapatypy SRD, ¢
YKG3QHWEM WX NIUHENHBIX pO3mepos. Pexe
NPMMEHSIOTCH CIMPQANbHLIE W LIENEBble aH-
TeHHol. [lonspusoums uanyserms u dbopmbl
AMQrpOMM HONPOBEHHOCTH 3ABMCST OT OpU-
eHTaumm yana npuemonepepatumka SRD 8
NPOCTPAHCTBE M PACTIONOXEHHUA €M OTHO-
CUTENBHO YK WM TENA ONEpaTopd, 4TO
MOXET NPUBOLMTD K LONONHUTENbHLIM NOTE-
psm dbdekTuBHocTH pagrocsasn. [losto-
My dupma RFM pekomenpyer ans yeenmue-
HMA HOBEXHOCTW POAMOCBA3W UCMONL30BATH
BHELUHMIA YCMIMTENb MOLIHOCTU B PEXMME
NepeaaTuMKa ¢ Kommytatopom “Mpuem-ne-
penaya” [7]. Tam xe npueenena pekome-
AOBAHHAS MONHORA 3NEKTPUYECKOS CXEMQ
npuemonepepatymka SRD Ha mukpocxeme
TR3000 (433,92 Mrluy) wnu TR1001
(868,92 MIy} ¢ Brewrmm yeunutenem mou-
HOCTH, O TOKXE YEPTEX NeYaTHOM NNATH ANR
COMOCTOSTENBHOTO U3rOTOBNEHUS NPUEMO-
NEPENATYMKA, KOTOPHIMM MOTYT BOCNONB3O-
BATLCH POAMOKOHCTPYKTOPI.

B [8] npusenero onucanme paspabotkm
POAMOCTAHLMM BIMXHErO POMYCQ AeiCTBuA
Ha 6aze MMC TR1000 (916,5 MI'y) dupmbi
RFM. PaguocTamums pabotaet B cumnnexc-
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HOM PEXWUME C MMMYNLCHOM MOMYNALMEN
ASK n obecneunsaet popmocessb HG farb-
HOCTM Ha OTKpbITON MecTHOCTU 10 200 M.
Astop crarsu C. Oprios paspaboran Tak-
e MMKPOGOHHBIR YCUIUTERb M NPeobpazo-
BOTEMb GHONOTOBOIO PEYEBOTO CMTHANA B
MOCNeoBATENbHOCTb UMIYNLCOB, CKBAX-
HOCTb KOTOPbIX OBPATHO NPOMNOPLMOHANb-
HO amnnuTyfe aHonorosoro curkana. Ow
npurnawaeT paguoniobuteneit k obmery
ONLITOM N0 Pa3paboTke PANMOCTAHLMIA
BnMXHEro paaMyca el CTBUA NO 3NEKTPOH-

Jlreparypa .
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Hosbie paspaborku xomnanun “Tuaumnr”
ANK “Asromat3MpoBaHHAS CMCTEMO NPUEMA 3aSBOK

o Hepabotaiowmx TenepoHax “Cnpuxr”

ATTK “ABTOMOTUSUPOBAHHOS CUCTEMO MPYEMA 3CSBOK O HEPABOTTIOWMX
Tenedorax “CrpuHt’ npeaHoaHaueH ans paBoTbi B KOMINEKCE € QBTOMA-
TU3HPOBOHHOM CHCTEMON TexHuueckoro mvHeiHoro yueta (ACTITY) “@eo-
BOCHiACKWiA BapHaHT”, a Takke apyrnau ACTITY ananormukoro twna, AMNK
“CnpuHT" NO3BONAIET B GBTOMATUHECKOM PEXMME OCYLLECTBIATb NPYEM 30-
#BKW O HEPaBOTOIOLIEM TENeOHe C BHAOYEH 3BOHALLIEMY QBOHEHTY rono-
COBOTO COOBLUEHMS O TEXHUYECKOM COCTORHUM 3ORBIIEHHONO HOMEPA.

Anroputm paborsl ANK “Cnpunt”. Aborent Habupaer Homep
610po pemoHTa 1 nocne npurnawenus (ecm nossonaet ATC) i Ges He-
10 - 30sensemsii Homep. ATK npuHumaer stot Homep, 3aHOCHT ero, a Tak-
X€ AATY 1 BpeMs NOCTYIVIEHMA 3ASBKM B XYPHQS, NEPECHINCET 3TH AAHHbIE
8 ACTITY u shinaer abokenTy ronocosoe coobluerme: “Biopo pemorTa”,
“Tlpnkat crenyiowmii Homep”, “Homep Tenedona”. 3a 310 epems ACTITY,
MPOBEPHB NO CBOMM GA30M AAHHbIX YKA3QHHBIF HOMep, Bosepauaer B ATK
*CRpUHT” KO COCTORHYS AAHHOTO HOMEPG, B COOTBETCTBMM C KoTopbim ATTK
BLIRQET ABOHEHTY OQHO M3 CREAYIOLUMX FONOCOBHIX COOBLLEHM:

“Bawa samexa npumsta. Yepes XX muHyT nepeasommte no Homepy
XX..XX mns nonyueHms cripasku 06 YCTPAHEHHM NOBPEXAEHHA”;

“To 31oMy HOMepy 3aRBKa yxe NpuHaTa”;

“ITOT HOMEp OTCYTCTBYET B KOPTOTEKe ABOHEHTOB”;

“3TOT HOMEp OTKMIONeH 3a Heynnary”;

"Homep oTknioueH o sasenennio aboreHta”;

“tot Homep He paboTaeT B a3 C PeMOHTOM Kabens”;

“3T0T HOMEP OTKIIOYEH B CBA3M C NGHOBLIMK NPOGUICKTHYECKVMM Pa-
Gotamn”.

ATTK “Crpuht” coctout ua nporpammel, dyHkusormpyioweis Ha MIBM,
u 6noka conpmxerma ¢ ATC. briok conpsxens (5C) noseonser nokmio-
40Tb A0 8 BXORALLMX NIMHUi CBA3M (MHOTOKGHQNBHBIA TenedoH) U NpeacTae-
nReT coBO MUKPOMPOLECCOPHOE YCTPOMCTBO, BHINOMHEHHOE HA COBPEMEH-
Hoit anemenTHOM 6a3e. bC ocywectenset 06paBoTKy CHrHANG BHI30BA, NOA-
KIIOYEHME K TENePOHHOM JIMHUM, ONPERENEHHE 1 NPUEM CLOBAEMOTO HO-
MEpPa KaK NPy MMMYNBCHOM, TOK W MPK TOHOEHOM HOBOPE, O TOKXE Bbi-
BQuY ronocoBbiX COOBLLEHHIA aBOHEHTY.

ATIK nveer nbroe nporpommoe obecnevene, KoTopoe NOBONSET OF-
HOBPEMEHHO oBCnyXuBaTh 10 8 Bxopswmx it Mporpammoe obecrie-
serwe (NO) nonpepxieaer cywecsyiowwin npotokon obmera ¢ ACTITY “®e-
OROCHIACKMIA BOPUOHT”, 0BECTIEYMBOET ONEPATUBHYIO HOCTPOMKY M U3MEHE-
HWUR TONOCOBLIX COOBLLEHNH 1 KOHDUTYPALWM, BELET XyPHAN NOCTYNMBLLMX
305BOK.

Cuctema npuema 30sIBOK NPERCTOBARET COBO NPOFPAMMHO-GNNOPAT-
HbIA KOMAIEKC, COCTOALLMM 13 NEPENPOPAMMUPYEMOFO KOHTPORNEPd, Bbi-
NONHAOWETO NPUEM 30RBOK MO TeNneOHHOM NMHUK, M poTpamMs “Sprint”,
ycraosnexHois Ha MIBM. Mporpamma vepes sananmsin COM-nopr npu-
HUMOET HoMePa OBOHEHTOB € KOHTPONNEPA CPARY MO HECKOMBKMM KAHQ-
nam. Mpurstee Homepa nepenatorca 8 ACTITY. ACTIY nocne o6pabor-
Ku BbOET KOA OTBETA B NpOrpammy “Sprint” no kaxgomy kaxany Hesaew-
anmo u o ornensHocTy. [Nporpamma “Sprint” nepepnaer kogst oTBETOB HO
KOHTPONEp “TOLMHT”, O TOT MO YKA3GHHOMY KOMY BLAQET FONOCOBOE CO-
oblueHMe KOXIOMy 3BOHSLUEMY OBOHEHTY MHIMBURYQTLHO.

PaBoroit no cesian ¢ kowtponnepom 1 ACTIY ynpasnser creupansHas
pesvaeHTHas rporpamma “Lucnetvep-Perncrparop”. Kaxasit “Iucnetiep-
Perucrparop” pabotaer Tonsko ¢ oprui 8-kaHansHeM koHTpoNNepom. [pe-
BycmoTpeH ofHospemeHHbii safyck io 10 *Iuenetyepos-Percrparopos”
- 80 kaHaNoB OAHOBPEMEHHOTO MpKeMa 1 0BPABOTKMA 305BOK ABOHEHTOE.
s Hopmanshon paBoTl B HaceneHHOM nyHKTe, HAMPUMEP; C 6-3HOYHbI-

PA 22004

MM 1 7-3HOUHBIMU HOMEPAMY OfIHOBPEMEHHO HEOBXORMMO YCTOHOBMTS 2 KOH-
Tponnepa “Tuaukt” u 3anycmm 2 “fucneryepa-Perucrpatopa” & nporpam-
me “Sprint”. OnHoro koHTPOnNepa BNOHE AOCTTOUHO ANA MPHEMA 3CABOK
AOXE B O4EHb KPYNHOM HOCENEHHOM NYHKTE, €CAIM KONWNECTBO LGP B HO-
mepax abowenTos Ha eex ATC oguHakosoe, Horpumep 5, 6 v 7.

Ha ATC pomxen 6biTb YCTOHOBREH OAMH WK HECKOMBKO KOHTPOSEPOE,
BLINONHAIOWIMX GYHKLMM NPUEMHBIX YCTPOMCTB NO NPHeMy 3asBOK OT 060~
HEHTOB. ,

IMporpammroe obecnederme (MO) “Sprint” npenrasnaueno ans:

1. Mpuema 1 06paboTki GBOHEHTCKVIX 30RBOK O HEUCTPOBHEIX TENEPO-
Hox no 8 1 Bonee KAHANGM OBHOBPEMEHHO.

2. Pabotl 8 cocrase nporpammHo-annapatHoro komnnekca ¢ ACTITY.

3. CopM1POBOHMA KOHHTYPALMM W PO3NMYHBIX HOCTPOEK CUCTEMBI:

paBots ¢ 8-kaHONBHUIM KOHTPONNEPOM “TMOLMHT, NOAKIOYEHHBIM K
COM-nopry;

paBoTbl ¢ HECKOMbKIMM B-KQHAMbHBIMM KOHTPONRepamm “TuauuHT”;

eriBopa 1 Hactpoiik COM-nopra, ans kaxaoro 8-KaHaMLHORO KOHTPON-
nepa “MvauHt”;

HOCTPOWKK KONM4eCTBa undp B HOMEpoHaBope aBOHEHTA HA KOXAOM
KOHTPONNEPE MHAMBUYANLHO; KONMYECTBO LGP HO PA3HBIX KOHTPORNEPOX
MOXET BbiTb paaHbiv, Hanpumep: 3, 4, 5, 6, 7. Boamoxwa HacTposika rpyn-
MMPOBOHMA UndP, NPHHSTAR B AAHHOM HOCENEHHOM NYHKTE;

HO3HOYEHWA POBOYMX KOHONOB MR NPMEMO GBOHEHTCKMX 30SBOK HO KOX- .
LOM KOHTpONnepe;

M3MEHEHMA HOCTPOEK KOHTPONNEpQ;

s3aumopetictenn ¢ ACTITY;

GopmupoBaHKS, OBPOBOTKM, XPAHEHVS M YHETA NPHHATLIX 305BOK HE30-
suaumo ot ACTITY;

30WMTE KOHGUAEHUMOIBHOM MHbOPMALMK;

YNPABNEHKs LOCTYNOM NEPCOHANA K KOHGUAEHUMANLHOM MHAOPMaLMM;

GYHKUMOHMPOBAHMA B PEIVAEHTHOM PEXMME;

OTOBPOXEHNS MUKTOFPOMMbI NPOFPOMME! HO NAHEAM 30AY B CUCTEMHOI
abnacmy;

OTOBPAXEHUA HO MUKTOTPOMME TEKYLLErO COCTORHMS NPOFPAMMBI, M C1I-
HQNM3CUMM MU BLIXOAE NPOFPOMMI M3 LUTATHOTO PEXMMA PaBOTLL

CUTHOAM3ALMM O HELITATHBIX PEXMMOX paBOTE BCEro KOMNnekca rono-
COBbIM COOBLLEHMEM WIH 3BYKOBEIM CUTHONOM.

[Mporpamma no3BonseT KOHTPONHPOBATE:

noctynsoce COM-nopra;

FOTOBHOCTb KOHTPONNEPA K COBMECTHOM pabore;

rotosHocts ACTITY « pobBore;

AONYCK n1L, Anst paBOTh € KOHUACHUMANBHOM WHGOPMaLMEH;

nepenayy TenedoHHbX HOMEPOB OBOHEHTOB B UBTOMATMHECKOM PEXM-
me 8 ACTNY;

HOMepa aBOHEHTOB;

xopb oteetos ACTNY no kaxaomy aboHeHTy.

MO “Sprint” paGoraert & cpene Windows MilleriumEdition (Windows ME).
Ha MOMEHT co3naHMs ROHHOM CTATbM CO3AAHO M BLINYLUEHO B 3KCIAYATQ-
umio nporpammHoe obecneuerme gna Windows ME. Her Hukakmx npensr-
CTBuMiA A 3anycka nporpammel kak 8 Windows95/98 (OSR2), tak u 8 Win-
dows 2000.

Yxpanna 54056, r. Huxonaes, yn. Kocmonasros, 55

Ten.: (0512) 64-07-39, 35-31-36, 35-91-52, 56-10-00

@axc: 56-10-25, 35-31-36

www.giacint.com.va, e-mail:giacint@giacint.com.va
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Ykpaura, 79060, rJleeos, G/ﬁ 2710,
r/qi (0322) 679910 " e-maif sat-service@jpm.hviv.ua

O¢. npeactasutens ¢upmbl BLANKOM 8 YkpamHe.
[Nocrgexa npodece. crarui u craruwis MINISAT kabens-
Horo TB. Taparmus 2 r. Ceprndmxar Kom. cesiau Ykpan-
Hbi, ITMEHMMECKOE 3aKI04eHme. [TpoekTposakue cetelt
kabensHoro TB.

Y am;a, 0] 735 rKues, yn-Peuras, 3,
7 44/ 236-6094, 238-6131 ¢.238-6132
e-mail sale@strong.com.va

TMpencrasurenccreo Strong & ax CHF. OBopynosarie
CYTHUKOBORO Tenesiaenis, TFT-MOHTOPH 1 Tenesmsopsi,
no3MeRHsIe naHeny. | IpORaxa, Cepsuc, Tex. NOMIEPXKa.
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Vi "GMHO 03148 r.Kues-148,yn.I. Kocmoca,
r}g (044) 477-37-77, 478-5‘/9-57, 484-66-77
e-mail pks@roks.com.ua www.roks.com.va

CrytHukosoe, 3dupHoe, kobentHoe 1B, Mrorokanans-
Hoie cuctembl nepenoun MUTPUC IMB-nepenatumm.
TenesuanonHbie M UMGPOBLIE POAMOPENEHHbIE NUHNN,
CBY-monymm: reteponuibl, cmecvtenu, MLLIY, younmrenn
MOLUHOCTY, MPMEMHUKY, NEPEAaTIMKH. OXPOHHbIE
avctemsl. Criythukosbint Infernet. foc muerans Ha sbinos-
nenue crey pabor. Cepws KBNe03280.
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Yepaura, 02099, Kues, yn. 3powysamHa, 6
7 567.74-30, danc 566:6166
e-mailvcb@vidikon kiev.ua  www.vidikon.kiev.ua

Paspaborka, nponseoncTso, nponaxa ans KIB younure-
nER BOMOBLIX M MArMCTRANbHLIX - 80 BuOB, OTRETRUTE-
el MOrUCTPANBHBX - 96 BULOB, FONOBHLIX CTOHLMH, MO-
aynsTopos 1 np. KomManekToBaHMe M MOHTOX ceTel.

SR oot e TR
KDOMHQ, . ueB, Ten.  KC +
e-mail- helen@infomanio.com.va

’
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Yepanria, 03056, r.Kves, nep.Mngycromansrsii, 2
ten. (044) 241-6741, /¢ (044) 241-6668,
e-mail: ratek@torsat kiev.va

Crymukosoe, 3duproe, kobensroe TB. Tlpouseoncteo po-
[MONYSILTOB, YCHNUTENEH, OTBETBMTENEH, MOBYNSTOPOE,
¢unbrpos. Mporpammroe obecneverue LMbPOBLIX NpH-
emhukos. CnyTHUKOBbIN MHTEPHET.

. e ° J(x;?&“l

Ypaura, r.Kves, yn. Marwmroropexas, 1, nurepa “4°
1. (044)416-05-69, 416-45-94, ¢paxc 238-65-11
e-mail:tvideo@In.va www. tvideo.com.uo
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«3JIEKTPOHHBIE KOMIIOHEHTBI"
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Ykpanna, 03110, r. Kues, yn. Conomerickas, 3.
7/ (044)490-5107, 490-5108, 248-9213, ¢. 490-51-09
e-mail- info@sea.com.va, hitp://www.sea.com.va

DFIEKTPOHHEIE KOMMOHEHTb,
uaMepHTEnsHbie NpUBOpL,
nasnsHoe o6opyaoBaHUe.

“Il or ccMBHBIE TEXHONOTMM”
(nessTs net Ha puirke Ykpauris
Y. M. Kousoburcroro 6, ogme 10, Knes, 01030
7. (044) 238-60-60 (mrorokar), ¢. (044) 238-60-61
e-mail:sales@progtech.kiev.va

Moom3BoACTBO M NPOREXQ GRPECHON MHOTOKAHCBHOM C-

cremsl kopvposarms ACS s kabentHoro u sdupHaro Te-

FIEBEILCHHMA 1 NPUEMO-NEPEAaIOLIero 0BOPyROBCHMA
MMDS MultiSegment. MyckorHanaaa, rapoHtwiHoe W no-
CNEropoHTMHOE 0BCTYXHBHME.

i L by Lo L
Ykpauria, r. Loreux, yn. Yavsepcurerckas, 112, k.14
7/ (062)3818185, 3819803, www.betatvcom.dn.ua

e-mail-betatvcom@dpim.donetsk.ua

Oé). mcTpubeiotop u aunep INFINEON, ANALOG
DEVICES, ZARLINK, EUPEC, STM, TYCO AMP,
MICRONAS, INTERSIL, AGILENT, FUJITSU, M/A-COM,
NEC, EPSON, CALEX, FILTRAN. PULSE, HALO w gp.
Jrmn nosepxroctHoro montaxa TYCO QUAD.
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Ykpauria,04205,r.Kves, n-r O6onorickmi, 1611
e-mail:radio@crsupply.kiev.ua,
www.elplus.donbass.va

1/4(044) 451-41-30, 413-78-19, 418-60-83

TMpom3sonny 0BOPYROBGHME KABENEHORO TENEBUNEHHS, L
dposbie cucems nepenaum urdopmaum. Ceprudrumpo-
BOHHBIE TONOBHHIE CTQHLMM, MOMCTPANLHBIE, IOMOBHIE YCH-
TMTENH, CHAMM3OTORHI CIIEKTPA, MBMEPHTENK C LMGPOBOL
VHIAKALMERN, GMILTDL NCKETHPOBGHWSR, oTtBeTauTen, Cic-
Tems MUTPUC, MMIC, nepeaarunku MB, IMB, FM u ap.

Toova . o

Ykpaura, r.3anopoxse, np. Nlermra, 81
7/ (0612) 636-641, paxc 138-601

e-mail:shura@comintnet, www.sat zp.ua

Tpomssonctso paanoyRsMHMTENEl MYRETOB AMCTOHLMOH-

HOTO YAPOBNEHURA CMYTHUKOBbIMA TIOHepOMM‘:b moneriei,

%psoe(:Hoe kommposcHwe), TV mosynsTopsl (Bce komans);
M-axpanhbie cucrems. O, posknua. locTaska.

R . YL
Ykpauro, Kues, yn. Yucrskosckas, 2
T/ 4452591, 4517013

&-mail-contact@contact-sat kiev.ua
hito;//www.contact-sat kiev.ua

Mpeactasutens Telesystem, DIPOL, FUBA &
Ykpaune.

PEOIA - o
Ykpaura,03115, r.Kues, yn. Cesroummickas, 34,
1/ (044) 478-08.03 7en 4505967 430-30.34
e-mail: visai@ikiev.ua  hHp;//www.visatUA.com

Crl‘XTHuxosoe, kabeneHoe, paamopeneiHoe 1,5 42 1Ty,
MUTPUC, MMDS-060pyaosorme. MB, IMB, FM nepe-
narumky, KabenbHue aoHlip«u BLANKOM. basosbie g~
tennol DECT; PPC, 2,4 Ty, MMDS 16dBi; MMDS;
GSM, IMB T kBr. EBY MORYNH: TETEPOAMHYI, CMECHTE-
nn, MUY, ye. MOWHOCTH, NpHEMHIKM, NEPeaaTYMKH.
[pOEKTMPOBEHME 1 AMLEH3MOHHIA MOHTOX TB ceTei.
CriyTHYKOBbI MHTEPHET.
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Yipamia,03680,r. Knes-148, np.50-ner Oxrs6ps, 24,
008 b [044] 4755510 7 56,6954
e-mailviad@vpluskiev.ua ~ www.itci kiev.ua/viad/
Oo. npegcr. upm ABE Elettronika-AEV-CO EFELGA-
Elenos. TB u PB 1panaucropHbie 1 namnossie nepenar-

UMKH, POIMOPENeitHbie KK, CTYAMAHOE 0BOPYAOBOHKE, -

QHTEHHO~bUEPHbIE TPOKTLI, MOTEPHHIOUMS 1 PEMOHT T8
nepenaT4uKos. [NOBHbIE QTTEHIOOTOPH Ans KOBenbHOro

TB dmpmut AB. MaroTosrieHme M MOHTEX nevaTHBIX fAaT.

W
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Ykpauna, r. Kues, 1/¢ (044) 574-14-24
e-mail-arracis@alfacom.net.
www.qrracis.com.ua/arracis
e-mail-oleg@vigintos.com,  www.vigintos.com
Od. aswrens Vigintos Elekironika” 8 Ykpaune. TB
u %B Wpdmnﬂop:&gble nepenarumki 1 Br ... 5 kBr, ne-
PEAGIOUE CHTEHHBI, MOCTbI CIOXeHMs, p/p vkmn. [ 1po-
V3BOJICTBO, NOCTBKD, FOPGHTMAHOE OBCTYXHECHYE.

CnytHukoeoe, adupHoe, kobensroe 1B. HIB-naioc.
Cryrrnkoswii Mnteprer. [popoxa, MoHTOX, cepsmc,
raparTin. XypHans “Tene-Crymu”.

“IJIEKTPOHHBIE KOMINIOHEHTBI”
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Ykpauna, 03062, r.Kues, yn.Hucrakosckas,2, o¢.18
1.4590217, $.4422088, e-mail-chip@optima.com.ua

TNocroeka Bcex 81108 3n. KOMAOHEHTOB TR CHONOTOBOW,
uu%poeoﬁ ¥ CUIOBOI 31E) . [aCcvBHbIE KOMMOHEH-
o EPCOS, BOURNS, MURATA. LLnpokwuit subop aamim-
KOB GBNEeRUs, TOKA, Temnepcnypbl, MOTHATHOTO RONA, BNOX-
HOCTH, (030, YPOBHR XwakocTn u ap. Mocraeka avepnrens-
HOIO 1 NasIbHOrO 0BOpYAOBCHMS, kopnycos ans POA

Yepamra, 61072, r.Xopsxos, npSlermna, 60, o¢.131-6
7;55{0572)140685, e-mail: u[:pcb@ukr.nef

www.ukr.net/~ukrvnesh

e
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TTevarHbie nnate:: waroTosnerme, TpaccupoBka. 1pada-
PETh CBETOIMHAMMIECKVX YCTRONCTE. [porpammnposa-
e [JIM Altera u N3Y. Cunoswie TparcdopmoTops.
Cpokn 3-20 pren. Jocraska.

53k, to. D3 RS

Yepauc, 18036, r.Yepraccy, a/s 3502
r. {067) 470-15-20 e-mail: yury@ck.ukrtel.net

. OHgeHcatops -, ;o
MBTO, sakyymmwe. flammu T, TW, TK, TC, TY, TM, 5L, 6X,

6K, éH, 611, 6C, 6@, 6X. TaneTHbie nepexouatent, us-
MepuTensHbie npubop (ronoskm) 1 apyre paavoaeTank

LR J CE
Yepaura, 03150, yn. Mpeacrosurckas, 12

1. (044) 2684097, 2010427, ¢. 2207537, 2688038
e-mailrcs1@rcs.relccom www.rcscomponents kiev.ua
CKITAL NEKTPOHHbIX KOMIOHEHTOB B KEBE.
MPAMBIE TIOCTABKI OT NPOM3BOOUTENEN

U ‘eee . LA
Yeoamo, 1. Kues, 1/ (044) 547-86-82, 547-65-12
e-mail kwhla/@w@rp@o;taef} wwwkintalcomua
M HS‘?RM [MCTHOCTUKM 1 BOCCTAHOBMEHMA KMHECKONOB
"I&M AH{B.OI'. Bokyymmetps 415 oueHkd  ypoBH
BOKYyMG 8 kuHeckonox. [lasnbheit dnioc PBA-Cn gns
NQikK NEYQTHLIX MNQT, HE3ATPR3HAKOLLA OBOPYAOBCHMe.

» L
Ykpawra, 83055, rfloreux, yn Kyiibaiwesa, 1431
r/f (062) 385-49-29
e-mail-drk@ami vo, www.elplus.com.ua
PamopeTan OTe4eCTBEHHONO 1 MMICPTHORD NPOM3BORCTEA,
Huskosonsmios: annaparypa. KUMWA, Caerotexinyeckoe
obopyn,. Snextpouavep. npubops. Habops! MHCTpyMerTOB.

DNIEKTPOHHLIE KOMNOHEHTL! OTEYECTBEHHBIE 1 MMIOPT-
Huie. CUNoBHE NONYNPOBOAHKKOBLIE NPHBOPH. DneKT-
poobopynosarme. KUMMA. UncTpymerTs. SnemenTsl
nutanms. Akceccyapyl. [euatHbie nnate. MoHTEX.

L&
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Ykoamna, 01010, rKues, yn. @noperum,
rﬁa 516-40-56, 516-59-50, 5?2—927-7 1
e-mail:chip@nics.kiev.va

"KomnnexcHbie MOCTABKI MEKTPOHHLIX KoMNoHeHToB.bo-
nee 20 ThC HOMMEHOBAHMIA CO CBOEro cknano:Analog
Devices, Atmel, Maxim, Motorola, Philips, Texcs Instru-
ments, STMicroelectronics, International Rectifier, Power-
One, PEAK Electronics, Mecnwell, TRACO, Powertip.

< . s
Yxpanra, 02068, r.Kves, yn. Ypnosckas, 12, op. 2
Xapskosckui macews, cr. metpo Tloswsi” R
1044 255 1580, 1/ 255 1581

e-mail: concept@viaduk.net  www.concept.com.ua
BHumanKe, HOBbIN aapec u Ten! AKTUsHbE 1
NAcCHBHBIE 3. KOMNOHEHTH co cknana 8 Kuese u o
soka3. [ocraskm no karanoram Komnan, Spoerle,
Schukat, Farnell, RS Components, Schuricht.
Mukpocxemsi AMD, NEC, Holtek, OKI, Sipex Prince-
ton, Cyrrus Logic. Poskuuia ans npeanpustuis u oua. n1u,.
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Ykpaura, 02121, r. Kues-121, o/a 25
/¢ (044) 562-26-31, e-mail-triad@ukrpock.net
PaaMo3anexTpoHHbIE KOMAOHEHTS! B LLIMPOKOM OCCORTH-
menre {CHI, umnopt] co cknona, nog 3akas. floctaska
KypbepCKon cnyxOou.

= R 1
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YKPGM'HO, 99057, r. Cesacronony-57, afa 23
/¢ (0692 24-15-86, 547-234
e-mailivk_sevastopol@mail.ru

Papnoneranu npoussopctea CHI & accoprumente no
npuemnemsim ueram. floctaska kypsepckoi cayx6oit. -
Ontosos 3akynka paarokomnoHentos YB, MU, TMK,
Y, W, TK, IC, MUY, KWY u pp.

. “METANPOM” .
Yipawra, 03057, r.Kvee-57, np.llobeas, 56, 0¢.255
rﬁ. (044) 455-55-40 furoroxar), 441-25-25
e-mail:megaprom@megaprom.kiev.ua,
http.//www.megaprom.kiev.ua

INEKTPOHHbIE é(OMI‘IOHeHTbl OTEYECTBEHHO-
ro W 30pyBeXHOTO NPOM3BOACTBA.
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Ykpaira, 01033, Kuis-33, o/c 942, syn. Xunsraka, 29
@.[044) 227-36-68, 1. 227-1389, 227-1356, 227-5281
e-mail- info@vdmais.kiev.ua htip:/www.vomais kiev.ua

Enextpormi komnowertu. O6napnanks SMT. Cicremun npomae-
tomatuu. Bumiptosaneki npunaan. LLodm i kopnyon. Pospob-
KQ, BUTOTOBNEHHS | MOHTOX np%mnux nnat. Quctpub’ioTop:
AM, ANALOG DEVICES, ASTEC POWER, CHARLESWATER, DDC, ELEC-
TROLUBE, ESSEMTEC, FILTRAN, GEYER ELECTRONIC, |NTER¢OINT,
HARTING, KINGBRIGHT, LAPP KABEL, MURATA, PACE, RECOM, SAM-
SUNG, SCHROFF, TEMEX COMPONENTS, TYCO/AMP, VISION, WAVE-
COM, WHITE ELECTRONIC, ZARLINK, Z-WORLD.
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Ykpansa, 03141, r. Kues, o/a 260,
1. (044) 490-92-59, ¢. (044) 490-92-58
e-mailsales@khalus.com.ua www.khalys.com.ua

TEKTRONIX AGILENT
LECROY

Mamepyrenshbie npubopsl, 3NEKTPOHHbIE KOMMNOHEHT

\‘”Ai .

Ykpaura, r.Kues-61, rip-t OrponHbii, 10

T/ (044) 484-59-95, 484-75-08, ¢ (044) 484-89-92
Emailinfo@bis-el kiev.ua, htip.//www.bis-el kiev.va

INEKTPOHHBIE KOMNOHEHTE! OTENECTBEHRLIE W MMNOPT-
HbIE, FEHEPUTOPHBIE NIAMME, MHCTPYMEHT, NPYBOps M Ma-
TEPUONb, CUNOBBIE NONYNPOBOAKMKM, UKKYMYNSTOPS! U
EMEHTHI TUTAHMS

Ypauna, 01135, r.Kues-135, yn.lNosnosckas, 29
/¢ (044) 216-70-10, 461-79-90
Emoil-office@elecom.kiev.uo www.elecom.kiev.ua

[ocraski nioBeix 3n.xomnorenTos or 2900 NOCTBLLMKOS,
6Gonee 33mnH. Hammerosaruit. Morck ocobo peakux, Tpy-
HOMIOCTYNHBIX #1 CHSITBIX C NPOM3BOACTBA 31 KOMAOHEHTOB.

woe

Ykpana,03150,r-Kues-150,yn Npescnasurckas, 39,04. 16
1/ 044) 268-63-59, 1. 269-50-14

e-mail aktk@faust.net.va

O¢. npencrasnrens "AKMK-BOCTOK” - OO0 5 Ku-
ese. LLMpoxkwmit CrieKTp INEKTPOkHLX KOMIOHEHTOB, FPO-

M3BELEHHbIX U NPOM3BOMVMLIX B Ykpamke, CTparax CHI
n banm.

| “Tpnop” 1
Yepamra, 03194, rKues-194, yn. 3opumx , 24

ren. /baxc (044) 422-65-10

E-mail: ur@ friod kiev.ua

www.friod kiev.ua

agonams -, , , TPATPOHLl
TP, marHeTpoHy, JIBB, KIMCTPOHSI PASPARHMKM, KOHTGKTOPL
TKCTKL..., konpercatops ¥15Y-2, BY-tpanauctope
Taparmms. flocraska, Crugru. Mponoxa u sakynka.

;o oo

SR e

Yipamo, 83045, r. Boreux, yn. Boposckoro, 1/2
1/ (062) 332-93-25, {062) 385-01-35

e-mail:discon@dn.farlep.net  www.discon.com.va

MocTaska 3n. komnosesTos {CHI, MMAOPT) O CKNORa.
Beerna 8 Hamwann CM13-19, CI15-22, AOT127, AOT128,
AOTI01. TMeacliany-arent u asokkw. Crexnotexcromr
ONLIUPOBAHEHLIK OFHO- 1 ABYXCTOPOHEMiL. Tparcdop-
MATOPL, KOPNYCT 1 OKKYMYNSTODSI.

g TR
Ykpanra, 01010, r.Kues-10, afs 82

1/ 268-74-67, 237-83-64, e-mail nasnaga@i kiev.va
Panvonerany npouseoacTsa cipar CHI, uvnoptisie pa-
fvoneTam nox, 3akas. Paguonamns nop 3akas. MpvBope:
CBY nog s0ka3. Keapuessie pe3oHaTopsl 1 passemsi.

Yipaura, 04211, Knes-211, afs 141
Ten/boxec 044 458 47 66 e-mail- tsdrive@ukr.net

Iwopw 1 moctukw [DIOTEC], auonwbie, TupncTophbee,
IGBT mopynw, cunoswie nonynposoarmky [SEMIKRON),
KOHLEHCATOPbI KOCUHYCHHIE, MMIYIISCHBIE, MOTOPHLIE
{ELECTRONICON), pemorit npeoBpaaosaitenei’ yacToTs

000 “®un  dnexr mx Jir ”

Ykpaura,03037,r.Kves, a/5180,

ynM Kpusoroca, 2A, 73rax

T 249-34-06 (mrorokar), 248-89-04, dakc 249-34-77
e-mail:asin@filur kiev ua, htip-//www filur.net

INEKTPOHHBIE KOMIOHERTH OT BEAYLIMX NPOM3BOMTE-
ne# co ecero mupa. Co cknopa u nog 3akas. Creun-
QrbHbIE UEHb! NS NOCTOSHHBLIX nokynatenedt. flocraeka.

Ykpauna, 04050, r.Knes, yn. Jlepmortosckas, 4
1{044)213-37-85, 213-98-94, 4.[044)4619245, 213-38-14
e-mail: eletech@incomtech.com.va
http://www.incomtech.com.va

LLIMpOKMit GCCOPTUMEHT 3NEKTPOHHBIX W NEKTDOMEXTHM-
YECKUX KOMIMOHEHTOB, O TAKXE KOHCTPYKTHBOB. [ Tpsmbie
NOCTUBKM OT KPYMHEMLLMX MUPOBLIX NPOM3BORHTENEH.
Jloctyn « nponykummu Gonee 250 dvpm. fliobos cerco-
puka. CBY-komnonerTst n matepnans.. bonbiuoi cknag,

Eong
N

[ N ) o 2
Yipama,61166, rXapexos-166, np Nlermo,38, 0$.722,
7.(0572) 32-44-37, 32-82-03, 175-975
e-mailolex@delfis.webest com  www.delfis.com.ua

PapmosnextporHbie koMnexTytoLLve 30pyBexHOTo npo-
M3BOACTBA B LIMPOKOM ACCOPTUMEHTE CO CKIOAT ¥ MOL,
3aka3. JlocTaska kypbepekoi nouToi.

Yipaura, 252062, r.Kues, yn.Yncrsxosckas, 2
T/ (044) 443-87-54, 1. 442-52-55
e-mail-briz@nbi com.ua

IMprobperaem 1 peanusyem: namms nansumkosvie 6H,
6X, 6C,; rereparoprsie namns U, TC, TY, TIMA-TK,
TKL,; kmcTporbl, marketportl, JIBB u np. sk30Tuky.

Yipauna, 03035, Kues, yn. Conomerckas, 1, o209
1/ (044)248-80-48, 248-81-17, 245-27-75
e-mailpohorelova@ukr.net, elkom@stackman.com.va

TTocTaBkm an. KOMNOHEHTOB - QKTUBHLIE M NACCHEBHHIE,
UMNOBTHOTO 1 OTevecTBeRKHOrO Npouasorctea. Co ckna-
1a v nop, 30ka3. MHpopmaunornas nopaepxka, mbkue
LEHbI, MHAMBMEYOIIbHBIA NOAXOR.

| GRAND Electronic ]

Ykpaura, 03067, r.Kues, yn. Buboprexas, 70
/¢ 457-97-50, 464-21-93

e-mail:promcomp@i.com.va

PanMOaNEKTPOHHbIE KOMIOHEHTSI, LUMPOKHH GCCOPTH-
MEHT CO CKNOAA M FIOA 3aKa3. InekTpoo6opyOBOkMe,
KUIMA, cunossie npubops. Cpok sbinonHerve 3akasa
2-7 gren. locraska no YKpauHe Kypsepckoil nouTow.

Ykpamna, r. Kués, yn. Camotros, 23-A
r/;; (044) 422-02-80 {m+orokaransresi)
e-mail-bickom@biakom.kiev.ua, www.biakom.com

TTocTaBKM OKTHBHbIX 11 NOCCHBHLIX 371 KOMIOHEHTOB, NC-
INLHOTO OBOPYROBAHYS Ersa u npombiLunerHbX Kom-
netotepos Advantech. [luctpuBbiotop dupm Atmel,
Altera, AMP, Bourns, CP Clare, Newport, Wintek 1 ap.

Ykpauro,04655,r Kues, K}mpﬂacxnﬁ cnyck,5-b, k51 0
rﬁ (044; 2121352, 4907662, 2306059, 4952827

e-mailinfo@ipss.comuo,  www.ipss.com.ua

Mmnoprhbie passemsl, Knemrukm, rHe3a, NaHenbkm, ne-
peknioyatenu, nepexogtuku. XKW, aktusHbe
KOMMOHEHTH, 6noku nurakma. becnnarthas poctaska no
Ykpanse.

Yepaura, 04112, r.Kuee,

yn. Hoporoxmukas, 11/8, 0¢.211
7(044;7490-91-93 490-91-94
e-mail:sales@eltis.kiev.va, www.eltis.kiev.ua
lncrpbbiotop Dallas/MAXIM Tnfegrated Products,
Bolymin, Cygnal, Power Integrations, Fujitsu Components,
Premier Magnetics, BS!, Alliance Semiconductor, Karson.

Yxpoura, Kues, 6-p Jlence, 8
17483-99-00, 1/¢ 236-86-25 e-mail: sacura@i.com.va

POOMO3NEKTDOHHbIE KOMNOHEHTLI. NONMYMPOBOMHHKY, KOHAEH-
catopsi, pesvctopst (MITT, MOBP u gp), pasvems: (LLIP, 2PM
u 1p), pene [PIK, PIC u gp), m/cxems. Crexnotexcronur.
Tervake. 1BX 1pybra. nextpoobopynosarue.

Ykpaura, 02002, Kues, ynM. Packosod, 13, op. 903
7. (044) 239-20-65 [mroroxaransHb)
¢. (044) 239-20-69 www symmetron.com.ua

, AU, A
OfT: 60 1bic. nos. co ceoero cknana, 300 Teic. nog, 30xka3
PO3HUUA: vrrepret-marasmi

Yipaura, 03124, r.Kues, 6yn. Msarc Jlence, 8
1/¢p (044) 239-96-06 furoroxar.), 495-29-19
e-mailinfo@grandelectronic.com;
www.grandelectronic.com

TTOCTOBKM OKTMBHLIX ¥ OCCHBHLIX P/3 KOMIOHEHTOB, B T.4.
SMD. Co cxnana v nog 3akas AD, Aglent, AMD, Atmel,
Burr-Brown, IR, Intersil, Ddllas, Infineon, STM, Motorola,
MAXIM, ONS, Samsung, Texas Instr., Vishay, Intel, Fairchild,
Alliance, Philips. AC/DC w DC/DC Franmar, Peck, Power
One. OnbiTHbie 06pa3uy v OTNGACHHEE CPEACTBO.

Yipama, 04050, r Kves-50, yn. M Kposuerxo, 22, k4
/¢ (044) 216-83-44
e-mail-affacom@ukrpack.net

MimnopTHbie pagoaneTpoHHLIe KOMIIEKTYIOLLE CO CKIAAT
w non, 3aka3. OdmuponsHuin npeactaeutens 8 Ykpaute:
"SPECTRUM CONTROL” GmbH, ‘EAC SECME’,
GREISINGER Electronic GmbH, STOCKO GmbH. Mocrosk-
Hie noctaeku manemit or: HARTING, EPCOS, PHOENIX,
MAXIM, AD, LT.

www.olfacom-ua.net

Al

Ykpanra, 01034, Kues, yn. Gpocnasos Ban, 28
7. (044) 235-21-58, 234-02-50, ¢. 235-04-91
e-mailmgkic@gu. kiev.va

OnepamBrbie NOCTABKH MMIOPTHEX KOMANEKTYIOYX OT
ONbITHOIO 0BPA3La 0 cepuitiaro npomasoncTsa: PHILIPS,
SEMICONDUCTORS, IR, BURR-BROWN, MAXIM, ATMEL, ANA-
LOG DEVICES, DALLAS, STMICROELECTRONICS. PosHuua 1
OnToBHE NpORGXM ANs ApednpusTHin v ua. nuu, fo-
craka no Ykpauke Kypeepckon nowToit. Mposaxa akcec-
CYapoB K TexHuke SAMSUNG.

PA 2ONNA

.. SRS :
Ykpanra, 69095, r. 3anopoxve, a/a 6141
np. Jlermra, 152, (nesoe kpwino), og.309
/¢ (061) 220-94-11, 1 220-94-22
e-mail: venzhik@comint net

M. KOMMOHEHTL OTEYECTBEHHOTO M MMIIOPTHArO Npo-
3BOACTBA CO CKNAAA 1 Nof 3oka3. Crew. uewbl gns no-
cTosHHEX nokynatenedi. Joctaska nouroii. Mpopykuws
8 0BNACTH NPOBORHOM CBA3Y, INEKTDOHMKM 1 KOMMYHM-
xaumin. Paspabotka u Bresperve.

R See

Ykpama, 03037, r Kues,

yn. M. Kpusoroca, 21, o¢. 40

1/ (044) 490-92-50 (mroroxaransresy), 249-37-21,
e-mailrekon@rekon.kiev.va  www.rekon kiev.va

TOCTOBKM 3NEKTPOHHEX KOMNOHEHTOB. |MOKHE LEHH,
KOHCYNbTauuM, AOCTABKA.

A ”

Ykpanra, 03055, Kues, npocn. Mobens, 26
1% DAT-95-88 1 2419587, 241-9580
www.paris.kiev.vo e-mailwb@newparis kiev.vo

Pasvembl, coeputhmTeny, KABENBHOA NPOLYKLYS, CETEROE
obopyaosanme Gupmbi “Planet”, Tenedortivie pasbemb
¥ OKCECCYQpH, BLIKIONGTENM M NEPEKTIONATENH, KOPO-
60, BOKCHI, KPOCChI, HHCTPYMEHT.

Yxpaura, r.Kues, yn.Conomerckas, 1
¢ 490-51-82, 1 490-92-28, 248-81-65
e-mail:elkom@mail kar.net

PAMbIE NOCTABKM OT .
Co cknapa v nop, 3aKa3.

s sk
Ykpaura, 79057, Jlesos, yn. Antoroswya, 112
(0322) 95-21-65, e-mail- techexpo@infocom hiv.ua

HIKTT "Texexcrio™ nporsrom YOmpeOx pokis 3LMCHIOE ryp-
ToBi TO APIBHOTYPTOBI NOCTOBKW LMPOKOFO CMEKTpy en.
KOMNOHeHTiB npoBipHMx BupobHuKis caity, a Takox CHI
InA NIANPHEMCTB PisHmX rany3edt pisnsrocTi. [arwkm Hon-
eyWell, AD. UaroTosnerive neyambx nnar.
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Ykpanna, 02166, r.Knes-166, yn.Bonkosa, 24, k.36
rﬁ 568-09-91, 519-53-21, 247-63-62
e-mail:simmaks@softhome.net;

simmaks@chat.ru, www.simmaks.com.va

Teneparoprsie namnw 1Y, TH, TC, TK,. TMA, TP, TTU,
B, BW, K, MW, YB, PP u np. [loctaexa.

" n ma TKQ"
Yip ama 03124, m. Kuis, 6yn. 1. Jlence, 8
ren, okc (044) 408-70-45, 497- 72 89 454-11-31
tkd@iptelecom.netva  hfip: -/ www. tkd com.va

3BepTaMTECS 1O HAC i3 30MOBREHHSMN HO Byfb-AKi KOM-
NeKTYIoNi BUpOGH ([pesUCTOpH, TPAHIUCTOPH, KOHREH-
COTOPH, KBAPUEBI PEBOHATOPH, APOCeN, TPOHChOPMA-
TOpY | . i.) NOTONHOTO BUPOGHULTEA NIANPHEMCTE KPQTH
CHI va seayuux caitosux supoBhukis.

Mockea, lpogcoiosras, 65, ren. (095) 334-77-41,
334-91-51, ¢akc (095) 234-99-91, 334-87-29
e-mail- info@autexru  www.autex.ru

Odvuanerin grctprbbiorop ANALOG DEVICES. Crrvans

Heie npoteccopsl ADSP - Komeynstoumn nporpommictos w
paspaborumkos. Mokt wikn npoussopcrsa. Buicraska DSPA.

; ;" 4" X\ -
Ykpaura, Knes, 6 . KOﬂbL(OBG 19 K. 160
1/ (044) 405-4 08 578-26

é-mail- mokdim2@mail ru

TproBpetaem 1 peanuayem rerepdTopHbie namib: 174,
IC, TY, TMU, TK, knucrporw, marHerpons, JIBB.
Tlocraska, rapanrus,

Xypnan “Papioamarop”

L2 b ﬂm”. :
Heit Bl amecTuTb urdopmaumio o caoeit ¢upme, Pa
+xauagopmaunm ¢ yseom HIC

4= g'lwecrn vomepax 240 rpk,
-aeexanuam Homepax 420 rpu.

Yiponra,04205,r Kues-205,np. Obonorcmni, 16 1 a/al7

ren. (044) 537-28-41
e-mailtrans@centrel.comua  www.centrel.com.ua

lMevartbie AnaTs: pa3pobOTKA TONONOMM; NOFOTOBKG
NPOU3BOACTBA HO COBCTBEHHOM OBOPYAOBAHMK;
M3TOTOBNEHNE; KOMMNEKTAUMA NNCT NEKTPOHHBIMMH.

KOMMOHEHTOMM; MOHTOX LUTLIDEBOM M NOBEPXHOCTHBIM. -

PaspoboTxa 1 npovsBoaCTBO M3nenvit 3NEKTPOHHOM TEXHUKN.

B
Ykpauna, 61058, r. Xapbxos {ans nucem o/s 8864)
yn. Hanmnescxoro, 20 cr. m. "Hayunos')

ren. (0572) 548-150, paxc (057) 715-71-55

e-mail- ra(ﬁo@rudomrg. va

PanvoanemenTsl 8 LUMPOKOM GCCOPTUMERTE B HANMYMM
HO CKNAJE. MMKPOCXEMb, TPAH3MCTOPLI, AMOMN,
PE3UCTOPL, KOHAEHCOTOPE!, NEMEHTH WHAMKAUMM,

anbemu YCTGHOBONHBIE M3AENMA 1 MHOTOE [pYroe.
03MOXHO QOCTABKA MONTOM M KyPbepOM.

» '-_“"',;'.'
PR

=3
Ykpawra, 03134, r. Kues, np. Koponesa, 24, xe. 49
ren. (044) 475-98-18, 475-93-52, 475-82-27
e-moil: ishchuk@okcecc kiev va, oda@akcecc kiev.vo
http://ppoda.boor.ru

Mpoexposarue, NOATOTOBKO NPOM3BOACTBA, MArOTOB-
NEHME ONHO-, ABYX-, 1 MHOTOCTOMHBIX NEYCTHBIX MAQT, T16-
KX LUNENOB, KIABUATYPbI, MHOTOLBETHBIX KIEWKUX MOHE-
e, LIMTBAMKOB M ITMKETOK, Xnnieckoe $GpesepoBarie
SnEKTPOKOHTPONb NEYGTHLX NG,

yxpam«a 042” Kues-211,
np.[Tobeasl 5¢ of.% Lo/ 97, /¢ (044) 4566858
e-mail: dacpol@ r.net ~ www.dacpol.com.pl

. MOmb, THpW-

cTope, IGBT MOZYMH, KOHLEHCATOPLI, BEHTWIATOPSI,
DATYHKM TOKO ¥ HONPAXEHHA, OXNQIMTENH, TPAHCOpP-
MOTOPbI, TEPMOPENE, NPEAOXPUHUTENM, KHONKY, NEK-
TPOTEXHMIECKOE 0OOPYAOBAHHE.

Ykpauna, 01012, Kues,

Mavinon Hesanexrocm 2, o 710

1. (044)229-77-40, 1/¢. (044) 228-32-69
e-mailoffice@zolshar.com.ua, htip.//uk farnell. com
Tina paapaBoTky 1 pemOHTA - CPOYHbIE NOCTABKM 311,
xomnorenTos no karanory Farnell. Bceraa 8 Hammymm

HO cknage, NKC HeobXoammaa TexHuyeckas
MOANEPXKA.
“AYAHO-BHIIEO”
B SRR SN m;u«wﬂ;é»@ o

Yxpaura, r. Kuee n. Jlebegesa-Kymaua
rogro:uﬁ oM e;)r/Jro Ten./doxc {544} 457 67-67

Mupoxui eeibop aymuo, empeo, Hi-Fi, Hi-End, Car-
auadlo TEXHMKM, KOMNNEKTL! AOMALLHUX KMHOTeQTpOB.

bsmfﬂlﬁ HBY komnoHeHmu

MICROBEVICES

- mobinbHuiA 6e3npoBiaHWIA 3B'A30K
- CTayioHapHe 06nagHaHHs 3B'A3Ky
- aBOHEHTCbKI CMCTEMM 3B'A3KY
- 6araTokaHanbHi CUCTEMMU 3B'A3KY

WA ONMCCHME PORO fesTenbHOCTH dupmb 10—12 mos,

BugnTHbleKaP Oqfﬁ

X AENRGOHHX HOMEDOB, OfMH GAIPEC IMEKTPOHHON 11O )

e o Web-crpammup -

* Xny Bowux npeanoxenmit no ren.: (044) 230-66-6
?yx: tg, péxiiams SIATHILL Cepre

T 4380 (44) 2209298 ®
¢ +380 (44) 220-7322

info@eurocontact kiev.ua
www.eurocontact kiev.ua EBPOKOHTAKY

|, 1 |

PLANET Mepe)xése

e Ta akcecyapm

i s Betwprning & Commnumiettion
Copelon, » oEr Th o5 oo e oGnapHaHHSA
Piaxokpmcraniuni andasitHo-undposi i KoHuentparopu
rpacdiuni aicnnei a niaceirkow va Gea. -~ 8 Komyraropu
CemmcermenTHi inaukaropu pianux poamipis. fV . \ Po3NoaiNbHWKN
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E s Tl
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INEKTPOHHbIe HAbOPbLI ANs papmnostoduTener

unrarenil [0 BOWMM MHOTOIMCIEHHLM RDOCHBOM B 3TOM HOMEDE Mt MyBKyeM TIONHIH NEpeeHb NEKTDOHHSIX u mopyneit "MACTEP KUT".

9nempouuue HoBopsl nomynapHy80 Bcem Miupe. Oi UCTIONB3YIOTCR ins CBOPKY TOTOBKIX YCTPONCTS, KOTOPHIE ¢ BOMBLIMM YCTIEXOM MPUMEHRIOTCY POAMOMIOBHTERIMA B
Bniry, @ TAKKE OTKPLBOIOT MAD BMEKTORMKA ANA ETEN, NOAPOCTKOB  CTYAEHTOR.

Kaoxgoi COCTOMT M3 NEYATHOM MIICTH, KOMMIOHEHTOB, HeoBXomMMbX Anst cBopku YCTPOVICTBO, U UHCTPYKLAH 11O cbopre. Bee, yro HYXHO GAENQTh, - 370 eniBpaTh U
kaTanora 3auHrepecosaeimit Bac HoGop u ¢ nomouwo nasbHUKa coBpats rotosoe ycTpoitcTso. Ecnn BCe cobpano npasuisHO - yCTpoiictso sopabotaet cpasy6es
nocnepylowmx Hacipoex. Ecw e Hassann sobopa m;m) 310 03HauQET, ¥TO HOBOp He TpebyeT COOPKU K FOTOB K MPUMEHEHHIO.

ﬂwmo 0BLIEIO OIHaKOMEHMSt C YCTPORCTEaMM "MACI' EP KAT" Bui umeeTe BOSMOXHOCT, 30K3GTH 3TH HaBOpH 4epe3 pepakubio. CTOMMOLTS, YKO3GHHGR B NPaiic-
THCTE, HE BKIIONOET B €66 HONTOBNE POCXOAS), YTO COCTARNAET Npu obiLel cymme 3akasa: ot 1 1o 4% rpw. - 5 rpH, 50..99 rpw. - 8 rpw,, .100.. 149 k. - 10 1p,
150... 199rpu 131 ETEPQOO 500 rpu. - 15 rp. [ns nonyverus 3okaso Bam HeoBxommo nprcnars 30sexy Ha nospasKewmiics Bam wabop ro anpecy: "agarenscrao

"Pagioamarop” MA o/u 50 Kwea~l 10, 03110. B nucume 4eTko yraxwTe Koaoewi Homep Hagienus, ero Hassakue w Baiu obpasii aapec. 3okas ebicsinaercs
HangxeHHbm raTexom. Cpok nonyseHyst 30ka3a No noute 2.4 HeZIenv € MOMEHTG NONYMEHUA SCRBKH.
Howmepa Ten ANF CAPQBOK W KoHCyneTaUM: 248-91-57, 230456-62 230-66- 61 &mod val@seg.com.ua. XKaem BOLLK 30KA308.

Kop HammeHoBanMe HABOPa. . .. .. cvver e eases ... Liena, rpu. NK120  Kopo6enbHos aupera 2Br. ...
AKO59  BbicOKONOCTOTHBIM NBE3OMBAYHTTENb . . .. .\ o oo 27 NK121  Undpokpacksii 6apsep 18 M. .. .. ...

AKO76  MWHMOTIOPHBIA NBE3OMINYNATENb . . . ... .. e 29 NK126  CeHCOPHBIF BBIKMONATENb. . . ..o\ttt et
AKO95  MHdPOKpACHSIM OTPOXATERb. - . . .o 25 NK127  DNepeacmmk 27 My ... ... ... o .

AKI09  [loTsmK NS OXPAHHBIX CHCTEM . - . . . oo oo oo e 32 NK128  Kopabenshost cupera TYMAH"

AK110  [latumk ans OXpOHHbIX CCTEM (TOPUEBOH). . . . . ... ... .............. 32 NK130  “Kocmwseckas” eupena VS Br. ... .. o oo
AK157  YneTposBykOBOW Mbe3OMANYMOTeNb. . . . . . . .. ........ ... ...... 58 NK131  [NpeoBpososarens Hanpaxerus 6..12 Be 12.30B/1,5A. ... ... .. 94
MKO056  3-nonocHbit GpMALTp AnA OKYCTHYECKMX CHCTEM (MORYB). . . .. .. .. .. .. .. 43 NK133  AstomobunbHbin arernbd youmrens 2B ..o o oL L 28
MKO063  Ynmeepcanbhbii younurens HY 3,5 B (mopyne) .. ... ... ... .. 53 NK134  DnektpoHHBIf CTETOCKON .. . ..o \vt i inve et oo e 60
MK067  Perynstop mowroctw 1200 BT/220 B (mogym). .. ... 82 NK135  3ByKOBO# CHTHONM3OTOD YPOBHS BORbI . . - . . . oot o 29
MKO71  Perynsitop mowroctu 2600 Br/220 B (momyns). . ... ... ..ol 84  NKI36  Perynstop noctosHHoro Hanpsxenus 12..24 B/10.30A . ..... ... .84
MKO72  Ynusepcanskbii younurens HY 18 Br (Monynhl ..................... 76 NKI137  MuKDODOHHBIA YOUMMTENb. . . . . .o oo
MKO74  Perynupyemsiti mopynb nutakms 1,2.30 B/2 A ... ... L. 71 NK138  Antennbit younurens 30..850 My

MKO75  Yrueepcan. ynbTpaseyk. OFfyIMBqTen HICEKOMbX U rpwiayHoe (womyms) ... 89 NK139  Kowseprep 100,200 My ... ... .o

MKO77  Wmnratop nas cobaku (MOBYA) - . - ..o ou it 73 NK140  Mocroeoit yeunurens HY 200 Br

MKOB0  SnexTpOHHI! OTyFMBQTERb NOA3EMHbX FPH3YHOB (MORYR)
MKO081  Cornocyiowmis TpaHChOPMOTOP B8 Nbe3oManydaTens (mMonym) . . . .
MK0B4  Yhusepcansuin yeunutens HY 12 Br (mopyns)

.. 85 NK141 CTepeonexonep..A...,.................,......-..:..
..38  NK142  Mwpukatop curkona wa 30 ceetomuonox. ... ... L .94
.. 61 NK143  KOubitt 3nekTpoTexHuK

MK085  pobneckoewit massok 220 B/300 Br fmomyne) . . ... ............... 87 NK145  3sykoeoit curnanmaatop yposrs Bos (SMD). .. ... ... oo
MK107  Crow. ynbTpaseykoBoi OTNYTMBOTENb HOCEKOMBIX W rpbidyHos {ogyns) . ... 66 NK146  Wcnonwmrenshbin snemer 12B ... ... oo o ..
MK13  Taimep 0..30 muryT (Mopyms). ... ..o 65 NK146/e kop. McnonHutenbribiii 30EMEHT € KOPMYCOM . . . ... vounnon. ..
MK119  Mogynb MHankQTopa OXPOHHBX CUCTEM . . . . ... .. ... ... ... R, 33 NK147  Avrenrwit younurens 501000 My .. ... ..ot

MK152  Bnok 3aumTsi 3nekTponprbopos O MORHMM (MORYIE) . . . ... ... .. ... .. 42 NK148  BykseHro-undpoBoi kHaukaTop Ho ceetommopax 12B. .. ... ...

MK153  MHavkoTop MUMKDOBONHOBIX M3NYSEHMiA (MOBYAL) . . . . . .. ... ..o\ .. .. 38 NK149  Brok yrponerus GykeeHHO-LMGPOBHM MHIMKOTOPOM. . . ... ... .. ..
MK156  AeTOMOBUNEHOS OXPAHHOR CHTHONM3ALMA (MOBYIE) . . .. ... ... .... ... NK150  Mporpammmpyembiis 8-kGHAMbHbIA KOMMYTATOP . . . . ..o e e eve s

MK284  Llerextop uHbpakpacHOro manyuerms (MOBYRb). . ... ... ... ...... ... NK155  Cwpena @BP 15Br. .. ... .. . .
MK286  Mopyrb ynpOaBneHMs OXDOHHBMA CUCTEMOMM . . . .. ... ... NK289  Npeobpasosatent noCTORHHOIO HOﬂpH)(eHMH 12 B & 220 B/50 Ty

MK287  MMMTATOP BUREOKOMEPSH HOPYXHOTO HOBRIOREHUS (MORYN). o NK291  CurHonusarop 30BbMACHHOCTH . L

MK290  Teweparop uoros [mMoyny). . . . . o NK292  MoHM3aTOp BO3BYXQ. . . . - oo .

MK301  JasepHyit usnysatens (mopyns) NK293  Meronnomckarens . . ... ....... ... ... .. .. _.......
MK304  4-xon. LPT-kommyTaTop Ans ynp-s LIGroBbIM gBuraTenem (Mogymb). . . . . . . 10 NK294  6-«anonbHos CBETOMYSHKANHOR npucwam 220 B/SOO Br ... ...
MK305  Mporpommmpyemoe yCTp-BO YNp-1 LUCrOBbIM RBUTGTENEM (MORYTH) - . . . . . 17 NK295  “Beryuwe orun” 220 B 10x100 By .. ... . .. .

MK306  Monynb ynpOBneHus [BUIOTENEM NOCTOSHHOTO TOKQ . .. . ... .. ... ..... N NK296  “Beryume orwn” 220 B 3x500 Br .. ... .. .. ... .

MK308  Mporpammupyemoe ycTp-80 ynp—a LUCrOBbIM ABUraTENEM (MORYMY) . . . . . . 15 NK297  Grpobockon . ... ..o

MK317  Mopynb 4-karaneroro IY 433 MIw ... ... 144 NK298

MK318  Mopynb 3ouprs oe'romo6wnbnoro uxkyMynwropo ........ NK299  YcrpoicTeo 3aumrb: OT HOKMNM. . ... ... ... ... ...

MK319  Moaynb 30wmTs OT HOKMAM. . ... .. ... NK300  JlasepHbiit cBeToBOM 3PPEKT. .. .. .. . ...l !
MK321  Mogynb npepycunmrens 10 Fu. 100y, ... ... ................... NK303  YCTpoitcTeo ynpaenenms: LGrossim Qeuratenem !
MK324  [Mporpammmpyemsii mogyrb 4-kararbroro Y 433 MMy .. ... ... ... NK307  Mndpakpocksit cexyHaomep C MHGpaKpaCHsMm CBETOBbIM Bapbepom. . ... 122

MK324/nepen. [ononmurenshwin nyrby pns MK324 .. ... NK307A  [lononmtenshsin ukdpakpacksii 6opsep anm NK307................ 71 é
MK324/nprem. LononHurensibit npremnk ans MK324 .. NK314  JleTextop mxu. ... ..ot 43
MK325  Mopynb nG3epHONO WOY. . . ... ... .o NK315  Omnyrusarent kporos Ha ConHeNHol 6arapee. . .

MK326  Dexonep VIDEO-CD (ELE -680-M1 VCD MPEG-cord) (mopyn NK316  Ynurpassykoso# ornyrvearens rpuaynoa ........

MK350  Omyruearens rpuaytios “TOPHALO” {mogyne) . ... ... ............ NM1011  Crobunmsarop Honpsxerms 5 B/VA. ... . ... .. ..
NK0O1  [peobpasosarens Honpsxerma 12 B 8 6..9 B2 A NM1012  Crobunmsatop Honpsxenmn 6 BT A ... ...
NK002  Cupena soapywmoli Tpesor 2By, ... ... ... ... . ... . ... .. 2 NM1013  CroBunmsarop Honpsxerws 9 B/ A ... oo
NKO04  Crabunmsuposakkbiit ucTouHuk nurakms 6 B - 9 B - 12 B/? Aol 56 NM1014 Crabunusatop Honpsxenns 12B/1 Ao oL oL
NKOO5  CymepeuHbiit NEPEKMONOTENb . . . .. . oo et 52 NMI015 Crabunusarop Honpaxenmr 1S B/T A ... oo o
NK005/e kop. Cymepeusit nepekmoarens ¢ Kopnyco»\ ..................... 70 NM1016  Cro6ummzatop Hanpsxerms 18 B/T A ... ... ... e
NKOO8  Perynsrop mowroctn 2600 Br/220B. ... .. . ... ............ 53 NM1017 Crabunmaatop Hanpsxerms 24 B/1 AL .. .. .. M e 37
NKO10  Perynupyembit uctounuk nuramms 0...12 B/O BA 33 NMI021 Perynupyemyii ncrounmk nutamms 1,2.20 B/1T A ... ... ... 37
NKOI3  SnexvpoHHbIi NPEROXDOHUTENb . . - . .. .%o oot ee e 52 NM1022 Perynmupyembiii uctoummk mutanm 1,2.30 B/T A .. ... .. ... ... .. 51
NKO14  Yewnurens HY 12 By (TDA2003) . .. ... ... ... .. e . 66 NM1031 Npecbpasosatens ORHONORPHOTO NOCT. HONP. B NOCT. ABYNONSPHOE . . . . 24
NKO16  NMonmueitckos cupena 15Br. . ... ... . ... ... .. ... .. NM1032 NMpeobpasoearens 12 B/220 B ¢ poavatopomut . ... ............... 99
NKO17  NMpeobpa3oeatent HANPAXEHUS ANS NUTAHUA SIOMUHECUEHTHBIX IOMN NM1034 Mpeobpasosarens 24 Be 12B/3A. ... ............. .72
NKO21  Kosk-ospena 15Bv.. ... ... ... ... N NM1035 Ysmeepcanshiin npeobpasosarens 7..30 B s 1,2.20 B/3 A . .. -
NK022  Crepeodormueckuit TeMBPOBROK . .. . ... ..o NM1041  Perynatop mowmoetn 650 Br/220B ... ......... ... ... ..o,
NK024  [pobneckosbiti MORMOK HO CBETOIMOROX . . . . . .. ..o oovoeeeeee ... NM1042  Perynsatop TeMneparypbi C MOnbiM YPOBHEM NOMEX
NKO27  Perynmpyembiit MCTO4HUK NUTGHUS 1 2 30B/2A NM20TV Yowwrens HY 80 Br c paguatopom . ... ... .ooeni il
NKO28  Ynsvpaseykosoit CeucTOK ans COBaK « ... e NM2011/MOSFET Yeunurens HY 80 Br Ho 6unonsipHbix TPAH3HCTOPAX. . . .. .. . .. 98
NK029  Mpobreckoebiit masuok (rexsororma SMD). ... .................... NM2012 Younurens HY80 Br ... .. ... ... ..
NKO30  Crepeoyonwrens HY 2x8Br. .. ... .. .. ... ... .. ... .. ... .. NM2021 Yewnmrens HY 4x11 Br/2x22 Br ¢ pagrotopom . . . .

1 NKO32  Toroc pobOTQ. . ... NM2031  Yeunmrens HY 4x30 Br/2x60 By ¢ paamatopom . . . .
NK033  MmuraTop 38yka MOPCKOTO IM3€Ns .. ... .. ... .. NM2032 Yeunwrens HY 4x40 Br/2x80 Br ¢ papvaropam. .

E NKO37  Perymupyemsit ucrounuk nutarms 1,2..30 B/4 A .. NM2033  Youmrens 100 Br 6es paguatopa . ... ........
NKO38  [lBepHON 38QHOK . . ... .. ..o NM2034  Younurens HY 70 Br TDA1562 (aeTomobusnss) . . . .

§ NK040  Grepeodormueckuit younurens HY 2x2,5 By . . . .. NM2035 Younurens Hi-Fi H4 50 Br TDAISI4 . ... ... ... oo

{ NKO43  SnektpomHbii romr (3 TOHG) .............................. 5  NM2036 Younwrens Hi-Fi HY 32 Br TDA2050 . . .

T NKO45  CeteBOM GMIBTD . ... oo oo oo 44 NM2037 Ycunwrens Hi-Fi HY 18 Br TDA2030A. . ..... ...
NKO46  Youmurens HY 1 Br ... ... 28 NM2038 Ycunurens Hi-Fi HY 44 Br TDA2030A+BD907/908 ... .............. 60
NKO50  Perynstop ckopoctv epawiems munm-gpenn 12 B/S0A .. ... ... . ... 52 NM2039 Asvomobunshii YHY 2x40 Br TDAB560Q/8563Q . ................ 70
NKO51  BonbLioit npobneckasbii MORYOK HO CBETOIMORE . . . . ... ..o o ov.. .. 22 NM2040  Asyomobunenbii YHY 4x40 Br TDABS7YS . ... ... ... ... ... .. 92
NKO52  SneKtpomHbii penennemT {oTnymeaTens HCeKOMBX-NOPA3WTOR) . . . .. . .. 24 NM2041 AstomobuneHiii YHY 22 By TDAIS16BQ/1518BQ . ... .. ... ........ 43
NKO57  Younurens HY 22 By {TDA2005, Mocty .. .. .. ..o 44 NM2042 Youwmrens 140 Br TDA7293. ... ... oo 92
NKO58  MmuraTop 3BYKQ NOPOBOBA . . ... ..o e 67 NM2043  Motumbit aBTOyCHMMTENs MoCTOBOI 4X77 Br (TDA7560) .. .. .. .. ... .. 184
NKO82  KomEuruposaHbit Habop (repmo-, ¢ompene| .................... 49 NM2051 [leyxKOHONbHbIA MUKDODOHHBI YOUIMTENb . . . . o oo e 29
NK083  Mndpakpackbii 6apbep 50 M. . ... NM2111  Briok perymmpaeky Tembpa 1 rpoMkocTH [cTepeo). .. .. ... .ot 87
NKOBE ~ DoTOMPUEMHMK . . .. . oot NM2112 Brok perympoeku TeMbpa u rpoMkocTh [cTepeo). . ... ... .o.ven. 75
NKOB9  Doropene. ... ..ot NM2113  SneKTPOHHbI KOMMYTATOP CUTHONOB. . . - . .« v oeeveeant e enees 7
NKO92  MHpaKpOCTHBI#t RPOXEKTOP - . . .+ v eve oo e et e NM2114  Npoueccop npoctparcTeenroro seyuarms (TDA3BI0) ... .. ......... 53
NK106  YuuBepcanshas oxpanHas cuctema . NM2115  Aicrvensit dunstp HY pna cabeydepa

{ NK108  Tepmopene 0..150°C. . .............. .. NM2116  Axrvenbii 3-nonockbiii Gustp .

g NK112  LiudpoBoii 3nexTpoHHbi 3aMOK . . . . ... ... NM2117  Axtueniit 6nok o6paborios curkana ans cabeydepHoro kakana. . . . . . .. 66
NK114  MunamopHas oxpaHHos cuctema NM2118 [pensapmTentHeit CTepeodoH. peryn. ycunurens € BANAHCOM. . . . ... .. . 45

62 § NK117  MHAMKGTOP ANA OXPOHHBIX CHCTEM. . . . .o oo et e e eeee . NM2202  JloraprOMUHEcKHi BETEKTOP. . . .« - v v v oot vee e et e ienens 26
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NM2222  Crepeodormseckuit MHIMKOTOP yPOBHA CHTHONG “CeeTawmiics cton6’” . . . . 82
NM2223  CrepeodaHuueckyit HHIMKATOP yPOBHA CUTHONG “6eraiouias Touka” . . . . 80
NM2901  Bupeopaseeteutens {ycunurens) . .. .. .. ........... ... .. ..... 43
NM3101  ABTOMOGHbHIA GHTEHHBIA YCUIMTENb . . ... ... . 28
NM3201  Mpuemimk YKB UM (crepeo). .. . ... ... ... .. ... ... 19
NM3204  Ycrpoiicteo pns GECNPOBORHOM KOMMYTOLUMHK yIMOKOMNOHEHTOS. . . . . . . . 79
NM3311 Cucrema UK LY {npuemsn). .. ... ... ... ... ... ... ... 104
NM3312 Cucrema VK LY (nepenara. . .. ... .. ... ... ... ... ... .80
NM40T1 Munwraimep 1..300¢ ..o 19
NMA012 o4k yPOBHA BOR . . - 0ot 19
NM4013  CeHcopHbift BHKUIONATERb . . . .. ... ... . 24
NMA014 Dotonpuemik . . .. .. ..o 28
NM4015  MHpokpoCHbii BETEKTOP. . . . . ... ..o . 28
NM4016 Tepmopene 20..120°C. ... ....... . ... ... ................ 37
NM4021  Taimep Ha mukpokokTponnepe 1..99 man_ . .. ...... ... . 19
NM4022 Tepmopene 0..150°C. ... ...... . ... ... ... ... .. ... .. 48
NM4411  4-xoranetoe ucnomm. yctpoiicTeo (Grok pene). ... ... ......... .. ... 95
NM4412  8-kanansHoe ucnonk. ycTpoiicTeo (Grok pene}. .. . ... .......... .. 148
NM4413  4-xonaneHbiit ceTesoit kommyTotop e kopnyce “Munor” ., . . . .. e 153
NM4511  Perynsrop spkocw namn wakanuearus 12 B/S0A. ... ... ... .. .. 53
NMS017 - Ornymearens HaCekoMbix-NPasUTOs (3MEKTPOHHLI penennest) . . . .. . . . 24

NM5021  Monuueiickan cvpero 15 Br
NM5022 Kosk-cupera 15 Br
NM5024 Cupena PBP 15Br. ... ... ... ..
NM5031  Cupena sospyLuHoi Tpesoru
NM5032  My3bikansHsiii neKTPOHHI KBEPHON 380HOK (7 Menomi
NM5034  KopobensHas cupera “TYMAH" 5 Br
NM5035  3eykoBoit curHanMsoTOp ypoBHA BOAL
NM5036 leneparop Mopae
NM5037 METPOHOM . . . .. oo
NM5039  My3tikansHbii onosewaTent 3sykoeos
NM5201  Briok uHaskaumm “ceersumiicn cronb”

NM5202  Briok uHamkouuy - GeTomobunbHi BonkTMETP “ceeT. cron6”. . ... . ... .. 47
NM5301  Briok uHavkaumn “6eraiowos Toska” ... ... 38
NM5302  Briok uHamkauuy - 0BTOMOGHMbHIM BonTMETP “6er. Toska”. . . . ... ... .. 43
NM5401  AetomoEunbHbit TOXOMETP HO Mip, “Ber. Touka®. . ... ... ... ... ... 53
NM5402  AetomoBunbHbit TOXOMETP HO MHE “ceeT. cTon6” ... ... .. ... . ... 51
NM5421  DnexTpomHbi 610K SOXUIOHMS “KNOCCUKO” . .. <. oo 66
NM5422  Snexrponoe soxuranme Ha “knaceuky” (MHorouckposoe). . ... . ... . .. 120
NM5423  JnexTponHoe 30XUrGHUE HO NEPEHENPUBORHLE CBTO. . .. .. ... .. ... 128
NM5424  Jnextporroe saxurakme (mHorouckpoeoe) Ho TA3, YA3 wgp .. ... .. 132
NM5425  Mapuipythbit guarHocTuseckwis komnstorep (IK) ... ... ... ... ... 141
NM6EOTT  KoHtponnep 3nekTpoMeXaHUIECKOTo 30MKD . . . ... ... . ........ 136
NMBOMY TecrepRS-232 ... ......... ... .. .. ... . ... 15
NMB012 Tectep DC-12V. . ... .. .. .. . ... ... ... ... .. . .. ...... 15
NMB013 Tectep AC220V........ ... .. ... ......... T 12
NMB021  Whnukotop ypoens sapsipo akkymynstopa DC-12V . ... 19
NMB022 3apsaHoe yetpoiicteo anst 6atapeek Ni-Cd/Ni-Mh ... ... .. 109
NMB031 Tectep ans npoBepku CTpouHbX TpaHchopMOTOpoS .. . .. .. .. ... 94
NMBO032 Tectep nm nposepky ESR kouecTsa 3nexTpon: koHmeHcatopos. . . . . . . . 100
NMB041  MetannounckaTens HQ MuKPOKOHTPORREPE - . . . ...\ 139
NMB042  Mmnynbchii MeTannowckatens Ha MKpoKOHTRORNEPE . . .. . . . ... .. .. 204
NMB8051  Hactoromep, yrueepcon. uubp. wkana (6osoesit 6nok) ... . ... ...... 139
NMB051/1 - Axrvenpin wiyn-penutens Ho 1000 (npuctaeko). . .................. 4
NMB051/3 Flpucraska s uamep. pesok. yactors auqameka fnm NMBOST). ... .. 67
NMB511 feneparop TB-tect 1o Bose npucraekw DENDY. . ... ... ... ... . 6
NM9010  TenedoHHbit “QHTMIMPAT . ... ... ... ... .. ... i 38
NM9211  NMporpammarop ans komtponrepos ATB9S/90S dmupmst ATMEL . . ... ... 104
NM9212  YhusepcanbHuii aaanep ans coToBbix TenedoHos I;om(n. kK. ... 82
NM9213  Anantep K-L-nunnm {ans 0eTo € MrxeKTopHbM peuraTenem). . . ... ... . .. 87
NM9214 UK-ynpaenerme ans DK ... ... .. .o 83
NS003  MHauKaTOP CUHONG HO CBETORMOROX . . . ..o\ oo 89
NS006  Snextportos cupena 5Br. . ... .. ... ... .. P 65
- NSOO7  CencopHbiit 3MEKTPORHbIt NEPEKMONATERb . . . . .. o o\ 70
. []
Bupeon cemeiictea UOC. B HoBeiiLux TENEBUINOHHBIX MpHEMHIKOX

UCTIORB3YETCA TPETbE NOKOneHue eupieonpoueccopoe cemelictea One Chip Television.
o noxonerive Tenesnnorneix BUC nassaro Ulimate One Chip (sasepiuiersit op-
voxpucransiui. BUC nokonenna UOC obtenmsior B ORHOM KOPMYCE MUKPOKOHTPOT-
6P, BUIEONPOLECCOP M B HEKOTOPLIX BEPCHAX CxeMy oBpaboTku curHanos “Tenetexcr”.

Ha ripumepax KoHKpeTHLX Mogeneit TB-ripuemnkos nponseopctea AIWA, LG 1 SAM-
SUNG nokasaro npumenenve Hosaix BUC. Kimra copepxut 6onsiice konmiecTso cnpa-
BOUHBIX [IOHHBIX O COBPEMEHHOM 3nemeHTHOH Ba3e.

PemoHT coTosbix Teneponoe. Xpycranes JLA. [laHHsie marepuant 06o6ic-
10T ONbIT NPOGECCHOHANOB, 3AHUMOIOLIMXC YCTPOHEHMEM BOSHMKOIOLLMX B COTOBLX Te-
necpoHox HeucnpasrocTei. Mpu 3Tom B GONLIMHCTEE CTy40eB He TPebyETCR A0pOro-
CTOAWErO 0BOpyROBAHMS.

MuxponpoueccopHoe ynpasnenne Tenesusopamu. Bunorpapos B.A.
Paccmotpersi nPUHLMNG NOCTPOEHHA YCTPOMCTB yRpaBneHus COBPEMEHHBIX TENEBU3W-
OHHbiX npreminkoe [TpencTosnens! kpatkue CnpOBOUHLIE ROHHBE N0 Haubonee poc-
NPOCTPOHEHHBIM TENEBMBMOHHSIM MUKPOKOHTpONMEPan. [TpHBeaeHs NpaKTUIeCKve npn-
MEPH MOCTPOEHHA CHCTEM YNPUBNEHWA B NONYIAPHHX MOTENAX 30PYDEXHLX TENEBUI0-

pos,

T DAEWOO u SAMSUNG. xuuit UB. Hactoswos wnra
NOCBALLEHO CXEMOTEXHVKE COBPEMEHHBX TENEBN3 HO NPUMEPE PARQ TENEBUIOPOB
HU3KOV 1 CpenHei uerHoso kateropun dupm DAEWOO 1 SAMSUNG, ewinywienbx
B NOCNEAHVE CEMb fIET. ABTOPY YAGROCH ROBONLHO OBCTORTENLHO PACCMOTRETH CXeMbl,
PABOTy 1 CEpBICHHE PEXUMS CEMU POCTIDOCTDOHEHHBIX (6O30BLIX) TENEBHBUONHYX
wacen CP-375, CP-002, CP-185, CP-385, CP-785 ¢upmii DAEWOO, S15A u KSIA
bupms SAMSUNG, Ha kOTOpEX COBPAHO OKONO CTa PUNMIHLX MORENEN TENEBUIO-
pos ans crpon CHI.

HH T WHK FAM KHAI M W n “war-n TW

NSO09  TeHepaTop 3BYKOBOM YACTOTI. . . . .o oo e 124
NSO11  SrekTpoHHOE OXPOHHO YCTPOMCTBO . . .. ..o oo e 89
NSO15  AeTOMOGMRBHOS OXPOHHOR CUCTEMO . . . . ... ... ... ........ ..... 84
NSO18  MUKPODOHHBI YOUIMTENb. . . . . .o oo |
NSO19  MeTamnouekaTenb . . ... ... ..o 95
NS020  MHavkatop 30pAaa GKKyMYDSTOPQ. - - . ... ..o 52
NS023  Perynupyemsini uctoummk nvranms 3.30 Bf25A .. ... ... .. ... ... 139
NS026  Yewwrenw 7 Br{TBABIOS) . ... ... ... ... ... 73
NS031  Snekrpouros 4-rorockas cupera 8 Br ... .. L. 82 &
S034  Youwrens H460Br .. ... ... ... .. P, 174 F:
S041  [1penBOPMTETbHLIA YCHIMTENb . . . ..o oo oot e 63 i
NS042  Tectep s TPOHBUCTOPOB . . .. . . .o\t 61
NS047  feneparop umnynbcoe npsmoyrombron dopms 250 Tu. 16 ki ... ... . .. 57
NS048  Axyctuueckoe pere . . . . . . e 94
NSQ49  Yowwrens HY 25 Br (TDAISIS) .. ... 116
NS053  BunonapHbii uctounmk nutamms T40B/8 A ... ... . L. 12 o
NS054  Younwrens HY 10 Br (TDA2003). ... ............. ... ... ... 74 L
NSO61  TenedoHHsiA younurens . ... .............. ... ... 92
NS062  Crobunmsarop wanpskenus 12B/1A. ... .. ... .. ... ... ... 49
NS065  YKB-pORMONDMEMHMK . . . . . ..o oo 104
NS066  Tepmopene 20..70°C. ... .......... ... .. ... ..., 75
NS068  Akyctuueckoe pene (ronocoeoit kommytatop). . .. .. ... ... ... 74
NS069  CaeTORMORHbIH MHIMKOTOP MOWHOCTH . . . ..o oo 58
NSO70  Perynstop ckopoctv paBoThi OBTOMOBMILHbIX CTEKNOOMCTUTENEN . . . . . . . 79
NSO73  MoneHskoe Cepaue HO CBETORMOROX. . . . .. ... .. ... ... ... . 42
NS090  Buicaxokauecteennui yowmrens HY4 100Br .. ... .. .. ... .. ... 188
NS093  Brok 30WMTH OKYCTHHECKUX CHCTEM . . .« .o o\ oo oo 65
NSO94  KuBoe CEPRUE . ... ..\ o 47
NSO99  BROK 30EPKKM . .. . oo 48
NS103  SneKTPOHHbIA BOMOK .. . - .. oot e e 86
NST04  DMEKTPOHHOR MIPO. . . . oot 112
NS122  Toitmep 0.5 MumyT ..o 82
NS123  Teneparop 3eykaebix SPHEKTOB. . ... .. ...t 56
NS124  Npeobpasosarens noctoskHoro Hanpsxenms 12 B s 220 B/50 fu . ... 198
NS159  CeetoBOM NEPEKMONATEND . . .\ o .o o\ oe ettt 80
NS163  “Beryume ormu” 220 B. . ... ... ... ... ... 83
NS165  CipoBOCKOn . . .. ..o 135
NS166  Mocroeon crepeoycunutens HY 2x25 Br (TDA1S15) .. ... ... ... . 173
NS167  Ynbtpassykosoi panap (10M) .. ... 116
NS168  Perynupyemnit uctounmk nuranms 8. 20 B/8BA. .. ... ... ... ... 184
NS169  Crabunusatop Honpsxenms S B/VA. ... ... ... ... ..., Lo 52
NS170  Cra6unuaup. uctounmk noct. Honpsxenna £12 B/OS A .. ... .. ... 62
NS171  Grobunmsotop Hanpsxenus 18 B/1 A ... ... .. B 56
NSI72  AevOMOTHYECKMI OTOHYBCTBITENBHBIA BLKMIONATENb CETH. . . .. .. .. .. .. 74
NS173  OxpOHHOR CUPHQNM3OLMA [OM/MOFO3MH . . . . . B 192
NS175  BuicoxokavecteeHhsii ctepeoycunurens HY 2x18 Br (TDA2030) . ... ... 19
NS177  MuHMOTIOPHOE OXPOHHOE YCTPOHCTBO . . .. .. ..o e ee e 99
NS178  MHAMKOTOP BHCOKONCICTOTHOO M3NYNEHMA . . . .. . .. .. ... ... .. ..... 98
NS179  Briobrentoe cepaue ¢ 6nokom ynpasnerms (new) .. ............... 129
NS180  “HoBoropHss eAka” HO CBETORMOROX . . . . . v oo 56
NSI81  CeeTomysbiKanbHbE KOROKONG, 3 MENOIMM . . . . . . ... ..o .. 65 ®
NS182  Yocu-Byn. € 3HEPrOHE3NBUC. NOMSTHIOXOOM U MCTIORH. YCTR-BOM. . . . . 169
NS182.2  4-kam. YaCH-TOUMEP-TEPMOPET. C JHEPFOHE3AB. NOM. ¥ MCIIONH. YCTP-oM. . 174
NS309  Oxparmos cuctema (S30H). ... ..o 249
NS311  [levextop eamotsl .. ........... o 79
NS312  Undposoit Tepmomerp ¢ KK-amcnneem. .. ... ................... 164
NS313  DRexTpoHHOA PYNETKA HO MUKDOKOHTDOMREPE . . . . . .. ..o oo .. 244
P5108  LWaroesw pewrarens 10B/035 A. ... ... ... ... 37
P5111  UWaroesit genrotens S5B/1 A ... .. oo 39
P5337  Llaroswit penratens 5 B/063 A. ... ... ... R 39
P5339  LUoroewit pewratens 24 B/O28 AL ... oL 38
P5341 Loroswi pewrotens 3..4,5B/03 A ... ... 38
P5342  Llaroewi gewratens 3.4,5B/03 A .. ... ... 38

“Yucroiit” 3Byk TBOEro renesmsopa. Cnpasounoe nocobue. Faiaens J.A,

PacemoTpent cnocobul neperacTpoiikv B 3opybexHbx Tenesmsopax s1opoi M4 ssykosoro
TpakTa TenesuauonHsx croHpaptos B, G, H (5,5 Miu) va cronpapts D, K (6,5 M), npusege-
Hbl MIPOKTHuECKue Cxembl: 6oka “ancToro” 3eyka, meyxcrangaptHora Y43 u ywveepcrnsHoro
6noka KBO3MMOPQNIAENBHOO KHANG, BAHL PEKOMEHAALMM 10 MX HONOAKE 1 perynMpoeke. Yae-
FIEHO BHUMOHYE GNOK-CXEMAM 3BYKOBOFO TPOKTO HEKOTOPLIX MORENel Tenesnaopos dupmbl PHILIPS
¥ NPOGHONMIUPOBAHL MYNETUCCTEMHLIM GNIOK, KOMMYTATOP, OMMCQHE OTRENBHLIE BONPOCH TEX-
HONOMUYM FIOMCKA HEUCTPOBHOCTEN B BYKOBOM TPOKTE M B TENEBM3OPE B LENOM.

NMpunapsas “30n01a9” MATEMATHKG U €6 NPHNCKEHNUS B 3u. Scun-
cxmii C.A, [Npusenen HoBLIH HOYYHBIN NOMUKO-MATEMATWYECKHI annapaT (MpuKNGaHGs “3ono-
TOR” MOTEMOTVKG) 17 MOBENMPOBOHMA CHCTEM “4ENOBEK-MALLMHO-CPEAT” ¢ NPUMEpamy ero (ee)
NPUMEHEHUA B INEKTPOCBA3M, TEOPHAX IMHEHHOM M HENMHEIHON GUNBTPALMM 1 NPpK pelLeHm
CneuManbHbiX 30404 nOUcKa.

MY THUKM W . Tannues F.A, OcHOBHOE BHUMOHHE yIeneHo pa-
607e ¢ LMPPOBLIMA BUAOMM PORMOCBSA3M HEPES MCKyCCTBEHHBI CyTHUK 3emnm (MC3), pacuety
Bpemenn rosenerma VC3 B 30HE POMOBHMIMMOCTI 1 KOMNBIOTEPHBIM NPOTPQMMAM, KOTOPHIE MOX-
HO UCNOAB3OBATL ANA 3TUX uened‘ npeﬂ(.TOBﬂeHbI KOHCTPYKLM M CXEMbI aNNGPATOB M OHTEHH
(B Tom wcne paspaboTarkbix aBTOPOM KHuTH) Ans Mprema urdopmauwm ot MC3, uanoxers Tex-
HOMOMK ¥ TOHKOCTU M3TOTOBNEHMA M HOCTPOMKH 3TUX QNNAPQTOB B BOMALLHMX yCNoBHsX. MHO-
TO MECTO YRENEHO ONMCOHMIO COMOZENbHLIX MOREMOB 1 APYIMX POAMOGNTIPATOB AR MPUEMO
POBO# HHGOPMALIMM OT CYTHUKOB.

KOMNbIOTepHON MHGPOPMALMK OT HECOHKLHOHUPOBAHHOTO pocryna. B
LOHHOM KHUTE C MPOGECCUOHANLHOM TOUKM 3PEHMA POCCMOTPEHbI BONPOCH 30LUMTH KOMNBIOTED-
HOW MHGOPMOLIMM OT HECOHKUMOHMPOBAHHOTo pocTyna (HCI), kak Ha OTRENBHOM KOMMLIOTEDE,
TOK ¥ HO KOMILIOTEPOX B coCTaBe cetv. [TpuBeneH aHom3 cucTem 3owmTsl, Berpoenkbix 8 OC
Windows 1 OC Unix. [okaaaHs ysi3BumoCTy 3TUX CUCTEM M ONPEAENEHB! X FIDUYMH,
KHura HanueaHa ACHbIM, BOCTYMHLIM 53bikoM. [TpeaHa3HAYEHT ans creunanucTos B 0bracTu
MHPOPMALMOHHOI BE30MACHOCTH, UHKEHEPOB, CTYAEHTOB TEXHUECKHX BY30B, O TAKXE BCEX, KTO
XONET NonysmTb rybokue 3HaHMS B 0BnacTn acwms uidopmoum or HCIL
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5 Onnara npoussommTca no 6/H pacyety coMmMacHO BbicTaBReHHOMY cuety. flns Ecnm Bac sountepecosano kakoe- -nuBa M3 NepeuCneHHbIX M3aaHui, To Bam HeoBxoauma

& nonyueris cwem Bam Heobx BLICNIOTH NepeyeHb KHHF, KOTOPbie Brl xoTeny 6bi | & ohopmmre NONTOBLIA NEPEBOA HO YKOOHHYIO CyMMY B EnvxoriLiem OTAENEHNN CBA3N.

% n'?uo6pecru, akcy (044) 248-91-57 wam noutoii no QApecy: U3AATENbCTBO IMeperon atnpaensTs na agpecy: MoTopromy Banepuio Brammupossuy, @/a 53, Kues-

5 50 Kwes—l\O 03110. B saseKke ykaxute cBoil HOmep akca, 110, 03110. B orpupHom TaNOHe BNAMKA NONTOBOTG NGPEBOAQ HETKO YKOXMTE CBOM
Byl 3 oSpomuv’l anpec 1 Ha3sanme 3oxassisoemoil Bamu krmri.

Hbl npn HaNUYUU nmepcrypu nericteutenthy o 1.04.2004. Cpok nonyuenus 3aka3a no noure 1-3 Hegenn ¢ MOMEHTA ONNATH.

O BCEM BONDOCOM, CBR3CHHBM C  03menam "Kuura-nostoi’, npockba obpawartscs no 1. 230-66-62, 1./¢. 248-91-57, email:val@sea.com.va.




