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HA NEPBOW CTPAHULIE OBJIOXKMW: ceTeBoit aByxanana3oHHbii YKB pa-
avonpuemuvk “Bera PI-247" npoumssoncrea AOOT “Bera” (r. bepack).

| Ero rexnmnyeckve xapakrepmMcTukn: ananasoH yacror - 65,8...74 1 88...108
| Mlu; peanbHas yyscTenTenbHOCTL NPU Npueme - He xywe 50 MkB/m; ava-

NaloH BOCNPOU3BOAVMMbIX HYACTOT MO 3BYKOBOMY NABNEHUIO - HEe XyXe
315...8000 lNy; makcumManbHas BbIXOAHAA MOLWHOCTL - HEe Metee 1 BT; ra-

6apurb - 320x120x95 mm; macca - 1,5 kr.

B HOBOM paguonpuemMHmMKe MMEIOTCA BCTPOGHHAA TeNleCKONYecKan aH-
TeHHa U CBeTOAVOAHAN MHAMKALUA, 6N0K OUKCUPOBAHHLIX HACTPOEK W
BCTPOEHHbLIN 610K 3/1eKTPOHHbIX Yacoe, paboraowmMid B pexumax “ygacet”,

| “eyaunbHuk”, “raiimep”. Kak coo6uuvnu pepakuvv B YnpasneHun mapke-

TuHra AOOT, npeanpuATHUE BLINYCKAET TAKXe BAPMaHT paauonpueMHuKa -
“Bera PN-247-1", B KOTOPOM 6,10K 3/1@KTPOHHbIX HACOB OTCYTCTRYeT.
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KBY-TEPAIUS

0. BELKWNA, npogeccop, aokTop ¢pus.-mar. Hayk, r. Mocksa

INEKTPOMATrHUTHBLIE BOJIHbI N UX BANSIHWE HA 1POLECCH! XU3HE-
AeaTenbHOCTYU OPraHmn3mMa HenoBeKa, a Takxe nx ne4ebHele cBoi-
cTBa — OCHOBHAas Téma nybankyemor craten npogeccopa, A0K-
Topa ¢ua.-mar. Hayk O. B. beuykoro. OH 3aseayer naboparo-
puen IP3 PAH, koTopas BERET Hay4HbIA FONCK NPUMEHEHWS B ME-
ANUMHE BSIEKTPOMArHNTHBIX BOJIH, N1aBHbiM 00pa3omM KpanHe Bbi-
COKO4acToTHOro auanasoHa (KBY), aaHumaercs paspaboTkon rpu-
Oopos KBY-Ttepanum n BHEApEHNEM UX B MEAULIMHCKYIO NPaKTUKY.
O. B. beuknii — asrop Oonee 150 Hay4HbIX TPYOOB B 3TON 00-
nactun, nmeert 15 asropckux ceugerenscrs no CBY n KBY anex-
TPOHUKE, & TaKXe 3NeKTpomMarHuToOmnonoriu,

Ceivac B NpakTuky 3aPaBooxpaHeHns ak-
TUBHO BHOAPSIOTCH SNEKTPOMArHUTHLIE ME-
TOALI TEePanun pasnuuHeix 3abonesaxuin. B
NePBYK O4YepPeAb 3A68CL HAAD HA3BATL HU3=
KOMHTEHCUBHBI® 3N1EKTPOMArHUTHBIC BOAHSLI
B MUNNUMETPOBOM ANANasoHe (MUNANMeT-
posasn unn KBY-repanus) [1—5). Tonkko 8
Poccvu, raoe Bnepsbie Obin npuMeHeH 3107
HOBbIM MeToqn neveHunn, bonee ThicAYU Me-
AVLIMHCKUX YNpexXaeHun ucnonbayrot KBY-
Tepanuik Anf NeYeHWa [EeCATKOB pacnpo-
CTpaHeHHbIX 3abonesaHnin. Yucno GonbHbIX,
KOTOPbLIE YCMNEeWHO NPOoWNU neyeHue ¢ no-
MOLWbID "3arafoqHbLIX" MUNAUMETPOBLIX
BOAH, 3HAYUTENLHO NPEBLILUasT T MUNNKWOH
4enoBex.

Npoueaypa NeuyeHns YpessuivaiHo NpPo-
CTa. AHT@HHa TepaneBTUYecKOro annapara
(pynop unauv [ndNeKTPUHECKMA BONHOBOA)
HanpPasnNfeT NOTOK 3NEKTPOMarHUTHbLIX BONH
Ha GLUONOTMHECKY aKTUBHbIE TOUKK, pednek-
COreHHble 30HblI 3axapbuHa—ena unu Ha
obnacre nneyesoro cycraea. Oaxa npoue-
Aypa 3asuMaer 8 cpeaHem 30—40 MuH, a
KYPC neueHun — ase-1pun Hegenu. 3dpdek-
TuBHOCTL KBY-Tepanuu He yctynaer, a B
pROAe Cny4yaes BbIWE MEenQUKaMEeHTO3H.IX
meronos. bonee yem 3a narHaguatk ner
KAMHUYECKOrO NPUMEHEHUS HEe OTMEYEHbI
nobouHbie addexThl unn HebnaronpuUATHLIE
OTAANEHHbLIE NOCNEeACTBUSR,

KBY-Tepanma NpekpacHo 3apekomMeHao-
pana cebs B Takmux 0bnacrtax Kak raCTpoaH-
Teponorus (Raesul Xenyaka n aosekaguatm-
NEepPCTHOW KUWKW), Hesponorua (Bonesvie
CMHAPOMBI, OCTEOXOHAPOIb!, PAAVKYAUTDI,
HEBPUTLI), KapPAVONOrusa (FMNepPTOHMYECKan
6onesxb cepaua, creHokapaus), yponorus
(nMenoHedEUT, UMNOTEHLMA, NPOCTATUTHI),
OHKONOrvA (3aumra KPOBETBOPHOW CUCTE-
Mbl, ycTpaHeHue noboukbix adhdexTos npu
XMMUoTEpanun), rMMHeKONOIMAa, XUPYpPrus,
KOXHbie 3abonesanua n 1. a. [3—5).

Munnumerpossie BONHbL! OKa3biBaoT aHTK-
CTPECCOPHOE AEUCTBUE, NOBLILLIAIT UMMYH=-
HbIi CTaryc oprannama. Olu ucnone3yoTcs
B Ka4eCTBe MOHOTEpanuu, HO MOryT coue-
TareCa C APYriMY METoOAaAMU NEYEHUS.

Yxe aToro NpocToro Nepeuncnexua [o-
CTATO4HO, NO-BUAUMOMY, ana OGonee Aae-
TankHOro UCCNenoBaHusn g aToM nNepcnex-
THBHOWM oBnacrun,

Kakue xe dyraameHrTanbHble HayyHbie
coobpaxeHna Moryt NpubnuaunTbL Hac K
OOBLACHEHVIO BAURHUR 3NEKTPOMArHUTHLIX
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BONH Ha NPOLLECCHI XNIHBACATENLHOCTU?

SNEKTPOMAarHUTHbLIE BONHL! Cbirpany uc-
KNIOYUTENBHO BaXKYKO PONb B 3aPOXAEHUN
XU3HU Ha 3emne u NpoAoNXatoT ObiTk BaxX-
HenwnM PaKTopoM ee noaaepxaHun, 3em-
N8 Kynanacsk ¥ cemyac NPOAOMKAET KynaTb-
CA 8 3NEKTPOMArHWTHOM OKeaHe BONH —
FNaBHOM UCTOYHUKE 3HepPruv U NocpeaHu-
Ke nonyqeHua midopmaunm o6 Okpyxai-
wem mupe.

OCHOBHBIM BCTECTBEHHBIM VUCTOYHUKOM
U3NYHEHUA BNEKTPOMArHUTHLIX BONH ABNA-
etca ConHue. Ha wupore Mocksewl B ner-
HUM ACHLIA AGHbL HA NNOWAAN Kaxaoro
KB3APATHOro MeTpa y NOBEePXHOCTN 3EMNU
MOWHKOCTb M3NYy4YeHUN INEKTPOMArHUTHbIX
BONH AOCTUraeT HECKONbKWX COTEH BaTT.

MpriMEPHO CTO NET Ha3an YenoBeK Hay nN-
CA €O34aBaTb WMCKYCCTBEHHLIE WUCTOMHUKMW
BNEKTPOMATrHUTHLIX BOAIK M UCNONAL30BATb UX
Ha npakTtvke. CeroaHa uM NPaKkTU4ecKn oc-
BOEHA BCH LWIKANa 3NEKTPOMArHUTHLIX BONH
— OT CBE@PXHWU3KOYACTOTHLIX (AeCATKKN, CoT-
v 1) Ao ramma-sont (10" ru).

B npouecce 3sonoumu Yenosek npucne-
cobunca K ecTtecTBEHHOMY 3NEKTPOMArHuUT-
HoMYy (QOHY, BbI3BAHHOMY CONHEYHLIM U3-
NYYEHUEeM, W K HEKOTOPOMY NPEBLILLEHNIO
eCTeCTBEHKOro 3NeKTPOMarHUTHOro ¢QoHa
8 pesynerare NPakTuvecKon AeaTenbHOCTH
naen — UCKyccTBenHon pobaske k ecre-
CTBEHHOMY DORY. BUANMBIA YHACTOK CNEKT-
pa BONH ucnonsayercs ans GopMUPOBaHUA
3PUTENDBHBIX OUYWeHUA, 3 0COBEHHOCTU
YACTOTHOr0 COCTaBa OTPAXEHHOro oT pas-
HbIX NPEeaMETOB CBETa ONPeaensaT UBero-
Bbie OTTEHKM OKpyXawwero Hac mupa. B
npouecce XU3HEeAeATENLHOCTU CaM Heno-
BEK U3NY4aeT B OKPYXaloLLee NPOCTPAHCT -
BO AOCTATOYHO MOLLHOE 3NeKTPOMarHuTHoe
uanyyenne — okono 100 Br 8 undppakpac-
HOM AuanasoHe. YCTaHoBNeHO Takxke, 4To
PasNUYHbIe 3NEKTPOMAarHUTHLIE NPOUECCH!
B OKPYXatouweM Mype Halwnu oTpaxeHue 8
GuopuTmax yenoeeka. CneaoearencHo, Ye-
NOBEK WM 3AEKTPOMArKWTHLIE BONHBLI NO
caoew NPUPOAHONM CYLIHOCTU He NPOTUBO-
CTOAT Apyr apyry.

KakoBso xe snuaHne UCKyccTaseHHon “ao-
6GaBkn" aNeKTPOMAarHMTHOrO M3NYYeHUR Ha
OpraHnam yenosexka?

Baaumonencreue 3neKTpoMarHuTHbIX
BONH C BEWECTBOM ABMNETCA OAHUM U3
dyHAaMEHTanbHbIX NBNEHWA B npupoae. B
Halwe spema 0colylo aKkTyanbHOCTL NPpuoG-

peraer npobnema BO3QENUCTBUA BONH Ha
XWBbLIE OPraHuamel,

Xapaxtep BO3QeACTBUA 3aBMCUT B nep-
8YK0 ouepenb OT UHTEHCUBHOCTK (MOLLHOC-
TW) U3nyyeHus P, 4aCTOThl KeCcyulero kone-
6anua f y vactor moaynauvu. B 3asucu-
MOCTU OT MOLLHOCTU M3NyHeHwusi pasnuua-
10T Tennosoe (3HepreTnyeckoe) v Heren-
nogoe (MHPOPMaALUOHHOE) BO3AEUCTBUA.
YcnosHow rpandnuen mexay atummn o0-
NacTAMU aBNRETCS BENUHMHE MOLWHOCTU
10 MBT/cm®. Npu BTOM BENUYMHE NOKafNb-
HOE yBeNuyeHue NPOorpesa Mblle1HOW TKa-
H¥ cocrasnsier npumepHo 0,1°C.

3HayurenbHo Gonbluve MOWHOCTU KC-
NONL3YIOT B MeAUUUHE ANA TENNOBOro ne-
4EHUA NPOCTYAHBIX, BOCNanuTenbHbix 3a60-
nesanui {(auatepmMus), a ewe Oonbwme
(COTHM BaTT) — NPU NE4EHUM OKKONOrM4ec-
Kux 3aboneBanunii. Npu 3TOM nNokanbHOe
nosasbilleHne TeMnepaTypsl 8 obnacry 3no-
KavecTBeHHux obpas3osaHuin pocruraer
42...45 °C (runeprepmus).

MNpu anurensHoM BO3ABWCTBUM Ha opra-
HU3M uenoBeka 6onbwux NNOTHOCTEN U3-
ny4¥eHua BO3MOXHbI OTpULaTe/lbHblie No-
CNeAcTsun; craHpapraMmu No rurueHuYec-
KOMY HOPMMPOBAHWUIO YCTaHasNUBalOTCH
NpeAaesnibkHO AONYCTUMbIE UX YPOBHW,

N3yyeune Guonoruveckux ap¢exTos He-
TENNOBbLIX YPOBHEN WU3Ny4YeHWn NpeacTas-
NseT Hanbonee UHTEPECHYIO W aKTyanbHYyIo
npobnemy B cbnacru anekrpoMarHuTooun-
onorvn.

B obGnacTti HU3KUX UHTEHCHBHOCTEN UMe-
eT MECTO napaaokcantHei apdexT, koraa
3HaK ¥ Benu4nHa Buonoruyeckoro ahdex-
Ta HE 3aBUCAT OT U3MEHEHUSI MOLHOCTH
00NnyueHUus B TLICRUY—ABCATKU TbLICAY Pas.
310 06CTOATENLCTBO U MO3IBONUNO BBECTYU
B 0buxon nounatuve “urdpopmaunoHHoro”
BAUSIHWUAR HU3KOUHTEHCHUBHbLIX Konebaxuit Ha
XUBbIE OpraHu3Ms! (NO aHanornu c NPwK-
LANOM paboThl Pa3NNYHbLIX 3NEKTPOHHLIX
cxem, koraa nonesvbin apdekr pocrtura-
EeTCA NPy NPeoaoNeHNU HEeKOTOPOro NOpo-
roBoro ypoBHA W nanee B AOCTATONHO Wn-
POKUX npenenax OH He 3asBMCUT OT Benn-
4YnH “BXxogHOrQ"” curHana).

HYacTota usanyyeHus onpenensier nuilb
rny6uHy NPOHUKHOBEHUA ¥ OCOOEHKOCTU
NOrAOWEHUS U3NYYeHUn B XUBLIX OPraHna-
max. Hanpumep, sonHbl METPOBOro auana-
30Ha cnabee NOrnOW2I0TCH TeNOM Henose-
Ka, YeM BOfIHb! ABLUMMETPOBOro Amanas3o-
Ha, @ BOMHbI MUNNUMETPOBOIO AnanasoHa
NPaKTUYECKKM NONHOCTLID NOrnoLlaKTCca B
TOHKOM CNoe KOXw yenosexa (obnacrs KBY-
Tepanuu).

Npoananuanpyem Gonee aeranbHo BO3-
AENCTBUE INEKTRPOMArHNTHLIX BONH Ha Op-
raHn3m 4YenoBeka Ha NPUMEpPe MUNNUMET-
posbiXx (MM) BonH (KBY ananason). C aTum
ANanaaoHoM CBA3aHbl 0colbbie Hapexae! ux
NPUMEHEHUSI B HETPAAULMOHHBLIX 006NacTaxX
— Meauuude, 6uonorun, BUOTEXHOAOr K.

B8 yem xe 0coBEeHHOCTU BOZAENCTBUA MW~
AMMETROBLIX BONH HA OPraHnu3M YenoBexka?

MunnumetTpossiizc ananaloH 8oaH {2 =
=1...10 mM unu f = 300...30 ITu) Obin oc-
BOEH CpaBHUTENbHO HepasHo, B 1965 r. B
370 Bpems 8 Poccun NPOMBILLNEHHOCTLIO
Obinn ocsoeHbl paapaboranHble NOA PYKO-
soacrgom H. . Aesatkosa'm M. B. lonau-
Ta WUPOKONONOCHLIE MEHEPATOPLl — NaM-
ne! o0paTHOW BONHLI C NPOAOALHLIM Mar-
HUTHbIM nonem (/1OB-0), ¢ nomousio KO-
TOPBIX Obin NEPEKPLIT HE TONBKO MUNANMET-
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poBbLIA, HO K CyGMUNNUMETPOBLIA Aviana-
30H (A = 1...0,1 MmM). 3TV BONHbLI IAHUMAIOT
NROMEXYTONHOE NONOXEeHWEe MexXay Knac-
cuyeckum CBY ananasonom (CaHTUMeETpO-
Bbl@ BONHLI) W ONTUYECKUM ANANaA30HOM
(vHppaxkpaCHbie BOAHSL),
HenocpeAaciseHHbivM 0ObLEKTOM BC3aEN-
CTBUSI 3NBKTPOMATHUTHOW BONKLI (TOUHES,
INEKTPUHECKON COCTABNRIOLLEN BONHL!) AB-
nawTca ceobonkHbIe INEXTPUYECKUS 3aps-
Abl (ANeKTPOHL! ¥ NUOHbLI), INBKTPUYECKUEe
AMNONbHBLE MONEKYNbI, @ TAKXE OTAENbHbIE
bparmMeHTbl BMOMaKPOMONEKYN, MMEIOWINX

Pa3HeCeHHble B NPDOCTPAHCTBEe 3NeKTpuyec- -

kg 3apsasl. [py nanpeHnn MM BonHb! nHa
KOXY YenoBexa rnasHon MULLEHbIO ABNAIOT-
CR NONSPHLIG MONEKYNbL! BOALI, UMEKOWVE
Gonbwon AunonbHLIK MOoMerT ( ~1,84D).
Bopa ABNRETCA CaMbiM CUNbLHBLIM NOFNOTU-
Tenem MM soaw. Tak, cnon goas! ToAu M-
HOW B 1 MM 0CcnabnaeT MHTEHCUBHOCTL BOMH
g 100 pa3a npu A = 10 mm u 8 10" pa3 npu
A ~ 2 MM. 3Heprun BoNHe! TPaHchopMupy-
8TCH B KMHETUYECKYID IHEPrui0 nocryna-
TENLHOro ¥ BPALATENLHOIC ABVXEHUA MO-
nekyn s0Abl. XOTH 3ra SHEePrus U pacceun-
BaeTCA B BuAe Tenna 3a KOPoTKkue npome-
KYTKM BpeMeHy — nopaaka 107'° ¢, mone-
Ky/bl BOAbI MOryT OKadbiBaTh BAWSIHME Ha
pa3nviHbie PUsnKo-XxMMusecKre NPOLECCH!,
Hanpwumap, Ha rwaparauuio 6enkos (puc. 1),

CeazaHhnid MONEeKynbl BOALI U3-3a or-
paxuieHun 8 creneHax csoboAaL! (NopBMX-
HOCTH) 3HAYUTENEHO MEHbLLUe NOrnowaldT
9HEepruio 80NHbI, Kotapan npeobpaayeTcs,
B CCHOBHOM, B KUHEBTUYECKYID BHEPrmiO Ka-
HaTenvHoro (AUMGPaLMOHKOro) ABMXERHUS.
Ho ¥ B 3TOM cnyvae MoNexyno BOAbLI Tax-
X8 MOryT oxasuiBaTb BNuUsAHwWe Ha aKTue-
HOCTb Buomakpomonekyn. Tak Kak KOxa ye-
nosexa npumMepHo Ha 65 % CocTouT Y3
804bI, MUNIMMETROBOE M3NYYEHUE NONHOC-
TbiO NOrNOWALTCR 8 TOHKOM CNOE KOXWU
(0,3...0,5 mMm).

Kak yxe ynomunanocb, MM sonkel ax-
TABHO UCNONLYIOTCA NPU NEYEHUM RA3NUY-
HbiX 3abonesaHnil, TO 8CThL WX ldenciave
NPORBNAETCH HAa OPFaHU3MEHHOM YPOBHBE.
Kak xe 310 npoucxoaunt npu ydete noaso-
ro 3aryxaHusi ANEKTPOMArHUTHbLIX BONH B
TOHKOM Cnoe KOXw (anuaepMuc, aepma)?

YXxe 8 NepsbiXx 3KCNEePUMEHTAX, BbiNOA-
HEHHBLIX H3 MWKPOOPraHU3Max (KuLe1Has
NanouKka, ApOXXY WU AP.), BLIACHUAOCH, YTC
Euonoruyeckun apPEXT MOXET CUNbHO 3a-
BWCETb OT yacroTe! (f), a senuyuna adpdex-
Ta OKaILIBAETCHN NOYTU OAVHAKOBOW NP
M3MEHEeHMIt MOUHOCTH RONMHKE (P) B AOCT2-
TO4HO Bonbwix npeaenax (puc. 2).

B none HenocpeacTtBeHHOro Aencisun
MM Bonn oxaswiBakTca Cneaywlume awa-
TOMUHECKME CTPYKTYPb! KOXU: PEeuenTop:l,
KPOBEHOCHbLIC U nuMp arnyeckme kanunna-
Pbl, UMMYHHO-KOMMNBTEHTHLIE KNeTkn (T-
nnmoounutel). C yvyactmeM MMEerHO 3Tux
CTPYKTYP B OCHOBHOM M NPOUCXOAUT Nep-
BuiHag peuenuua MM sonH,

C yuerom ocoGeHHOCTel MNOrnoweHuA
MM sonH 0 KOXe n nHTePPEePEHUNOHHLIX
aeneHnAa B oGnactu anrexna-koxa Moryr
MMeTb MECTO cneayiouie Guanieckue a8-
nexun: a) nosenerue 6oNbWNX rPasveHTos
nons U TemnepatTypol NO rnybuHe xOXn us-
33 cunbHoro nornouwenHus MM sonH BoAa-
HO¥ KOMNOHEHTOW Koxu; 6) nossneHue
GoNblvx rpaaneHToB Noas W Temnepary-
Pbl NO NOBEPXHOCTU KOXWU M3-3a UHTEP-
DePeHUMOHHLIX IBNeHUA, B) PE3CHAHCHOEG

nornowenne MM BONH KpoBeHOCHBIMU U
nnMdarnyeckumv Kanunnapamu; r) Bo3dyx-
AGHWE aKyCTUYECKUY U aKyCTO-3N1eKTpHuYec-
KVX BOAH B KOXE U KNETOYHLIX MeMOpaHax
COOTBETCTBOHHO.

TemMnepaTypHbIiA rpagueHT 8 AepMe mo-
xev OuiTh nopaaka 2 rpad/MuH, [pu Takux
rpagueHTax B Xuakux CNORX MOXET B03-
HUWKHYTb BBbIHYXABHHAA TeNNoBas KOHBEK-
uun. OHa MOXeT oKaaaTe Cyl(ecTBeHHOE
BNVAHUE Ha NPOXOXAEHV.E UOHOB W Pa3nuy-
HbIX BEWECTB Yyepea3 KNerTcyHmie membpa-
Hbl. B NNCCKux Kanunnapax npy NOKanbHbiX
TENACBLIX BOIMYWEHUSIX MOrYT BOIHUKHYTL
MakpOCKONUYECTKNE AYerxn (Tuna ayeex
BeHapa), kOoTopbie CywecTByOT Aanexko O
NOKANbHbIX BOAMYULEHWNA.

MpafveHT TemnepaTypst NO NOBEPXHOC-
Th KOXU 00ycnoBneH UHTepPQEPeRUNOHHL -
My RBNEHURMM B oBnacTh "aHTerHa-kxoxa",
B vrTepdepequmn y4acTBYyOT OCHOBHbLIG
BONHbI ¥ UX rapMIHUKKU, B 3TOM cnyyae Ha
KOXE NOABNAITCA TPU-4yeTuipe Tennosbix
NATHa C pa3MepoM MeHee 1 MM U nosbile-
HUEeM TemnepaTtypbl 8 Hux Ha 3...5°. Temne-
PaTypHue rPaaveHTel QOCTUraloT S rpaa/Mm.
Takue Tenncesle NATHA, CNyyaliHbm obpa-
30M NBPEeMELLIATCS NO NOBEPXHOCTHY KOXN,
Pa3APaxaloT KOXHue peuentopb! (kak Gui
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Puc.2 3asncrmocts SHonoruveckoro ac- :‘
cpexta oy yacrorw f (o) ¥ MowHOCTH |
P (6).

NPOW3BOAAT TENNOBOK Maccax) u, cneno-
BATENbHO, akTuen3npyloT ux paboty. C no-
AO0OHLIMKM SBABHUAMU MbI MUMEEM Aeno,
Nno-eMauMoMy, B Cny4asx urnopednekco-
Tepanuu, Na3epHoOn akynyHkTypbl U T. A.

Boobuye B XUBLIX cucTaMax, ABNKIOWIMX-
CA CNOXHBLIMKU OTKPLITBIMWA HePABHOBECHbI-
MU CUCTEMAMU, PONb TEMNNOBbLIX, KOHLIGHT=
PAUVOHHBIX ¥ APYrux HEOAHOPOAHOCTEWN
4ypeaBLIYaHO BERUKY. TeMnNepaTypHbie rpa-
OUEHTbI MOryT, B NPUHUMNE, NPVUBECTY K
U3MEHEHWNIC BUOXUMMYRCKUX NPOLLECCOB B
KOXE, INEKTPUIECKOM MMNyALCALUN B HEPB-
HbIX BONOKHAX, @ TaKXe K V3MBHEHUI 006-
MEHa M CUHTe3a BEelEeCTB KNeTkamn B 00-
NAacTn KOXMW.

N3BECTHO, 4TO B nepmMe HaAXOARTCH Kpo-
BEHOCHbIE U nUMbaTMIBCKME Kanunnapbl. B
MOLENbHbIX 3KCNepuMeHIax ¢ NonLMU Au-
ANEKTPVHECKUMU Kanunnapavm, NpoHu3eisa-
KWUMKU NPAMOYIMONLHLIN BONHOBOA “eped
Hensnyvarowme OTBEeRCTUS B BEPXHEN U HUX-
HEeN CTeHKaxX BONKOBOAA, Obino NOKa3aHe, YTo
NPY NPOTEKAHUU Hepea Kanunnapbl Pasnuv-
HLIX XUVAKOCTEN BOIHMKAKIT CUNLHLIE Pe3o-
HaHCe\ NOFAOWEHUA NPV UIMEHBHUM HacTOo-
Tbl reHeparopa (puc. 3). Ang xkaxaorc Ka-
NUNNAPa € XUAKOCTLIO SKCNEPUMBHTANBHO
MOXHO NogoO6RaTk Hacroty f, ang KOTOPOW
oKBUBaneHTHan ACOPOTHOCTL Q, AOCTUrACT
OrpPOMHbLIX 3HaueHuin — o 107" (!). B Takux
CNYHanAX 3HaYUTENBHO U3NEHABTCH CKOPOCTL
NPOTEKAHUA XUOKOCTU Yepes Kanunnap, ee
BASKOCTb Y Apyrue napametpul. Ponb ua-
MEHEBHUA 3TUX NapameTpos TPYAHO nepe-
OUEHUTbL, ECAYN NBPEHBCTU YCNAOBUA MOABNb-
HOro 3KCNEPUMEHTA Ha PeanbLHbLIB YCNoBYS
oSny4eHus KOXH naumeHTa TepanesTu4ec-
KUM annapartom.

B psae axcnepumMenTos 6pn0 NoKa3aaxo,
4YTO nog aencrauem MM BOnH KAeTKn MO-
YT NOBLICMTL CUHTE3 BEUISCTB, OTBEYAI0-
WMX 38 MMMYHHBW CTaTyc opranuama. C
3TuM PAKTOM CBAS3AHK, B HYaCTHOCTW, nonu-
neyebHbin adpdexkt MM BONH,

Mpw 06nYyYEHUY KOXWN HeNnJdBeKa 3NEeKTPo-
MarHUTHOW BOMHOWM "aBToMarmuecku” BO3-
HUKaeT akyciuyeckas BonHa [1 — 2]. Tak
Kak Hecyilee konebaHue umeer obuivHo
aMNNNTYAHYIO, YaCTOTHYIO N CMELUAHHYO
NOAYNAUMNIO, TO B KOX BOSHUKAET HU3KO-
4acToTHas 3ByKOBas cocrasnawan. erex-
Tuposanme konebanui BOIMOXHO, 8 NPUH-
u1ne, 3a CHeT PaaMoaKyCTNHECKero adek-
Ta HENVHENHOCTU BONbTAMNEPHON COCTaB-
NAWKN MEXKNETOMHbIX KOHTaKTOB. XCPo-
WO M3IBECTHO, 4TO 32yKOBbie (BWOPAUWUOH-
HbI@) KOneGauus TaKXKE MOryT OKasblidaTb
TepanesTuyecknin 3pPexktT Ha OPraHnam
yenosexa.

Kaxpaa knerka oxpyxeHa GucnoiiHow
nnuaHon MemEtpanon, KoTtopasi AN BCew
KMCTKM UrPaeT Takyw Xe€ pPoNb, KaK KOxa
A oprasmnama yenoseka. C ToYky 3peHun
ANEKTPOANHAMUNKN, ANBNEXTPHUYECcKan MeM-
GpaHa xnevtku asnaerca obvemHbiM Pe30-
HaTopPoOM cnoxHoW dopmet. POPMANLHBLINA
pac4eT NoKa3wBaeT, YTO B TAaKOM REe30Ha-
TOpe MoryT Bo3byxaaTben akyCTo-3neKipu-
“Yeckue sosiHbl B KBM ananasoHe, npuyem.
no nepuMeTpy memOpadHbl (B NNOCKOCTU
LEeHTPANLHOrC CeYeHysl) yKnaaniBaeTcs He-
CKONbKO pecsatkos BONH. C yserom 0Gonb-
KX NOTEPL ¥a NOrAOWEHNS NOANCPXKAHUE
konebaHu B merbpare MOXeT UMEeThL MBC-
TO 3a CHeT aHeprun mMetTabonn4eckux npo-
ueccoe B KNGTKA., XoTa o6cyXAaembiid BO-
NPOC HOCUT AWUCKYCCUOMHLIA Xapakrep,
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| Puc. 3 Kanunnap ¢ XHAXOCTbLIO, NPOHNSbIBOIOWNH npmoyronhm;m sonHosof (0), ® 3aBHCHMOCTD "
OY 4OCTOThI NOTNOWEHNA BOMHbI KANWANRPOM C XHAXOCTLIO (6).

MOXHO MPEANONOXUTLb, HTO PONL aKyCcYo-
ONEKTPUHBCKUX BONIH MOXET BbiTh ceeaeHa
K “maccaxy” noBepxHoOCTV MEMOParb), ax-
TUBMPYIOUIEMY TPAHCNOPT BOAbI, MOHOB W
Pa3nuyHbIX BELLLECTB Yepe3 MeMOpaHy, yCT-
PaHeHMO “3acTonHLIX" aBNEKUN B Hen. UH-
TEPEeCHO OTMEeTUTL, YTO BNEpPEBbIe uAeK O
BO3MOXHOCTH KOrepeHTHbLIX KonebaHnnh Ha
noBepxHocTu Gronorudeckux Mmembpan sbi-
cKkasan ua3pecTtHbit Huauk I, Opénux yer-
BepTh Beka Haaan [6].

Takum oB6pa3cM, C aHATOMUUECKUMMU
CTPYKTYPaAMM KOXU, KOTOPLIE 0Ka3blBAKOTCA
HENOCPEACTBEHHO B none aeuncresmna MM
SNEKTPOMArHUTHLIX BONH, MOryT ObiTh CBR-
3aHbl chegylowme Guouanieckue adpgex-
Thl: U3MEHEHUEe rugpatauvn 6enkoBbIX
CTPYKTYP PEUEnTOpOB, YBEAUHEHUE NPOXo-
AWMOCTM Kanunnaposa ANs NPoTekalowen
XUOKOCTH, U3MEHEHUe PU3NKO-XUMUIECKUX
NapamMeTpoB BHYTPUKANUNNAPHOM XWAKOC-
TN, YBENWHYEHUE CUHTE3a KNeTOMHbIMU
CTPYKTYpammn GUoNOruyeckn akTUsHLIX Be-
WwecTs nevebHOro CBOMCTBa, U3MEHEeHUe
Xapakrepa uMNynbCHOW 3N8KTPUYECKONn
aKTUBHOCTK B HEPBHbLIX BONOKHaX U T. 4. HYT0
Kacaevtcs peakuuy Ha OpPraHnu3MeHHOM
YpOBHE, TO OHa BO3MOXHA Npw yyacTun
HEPBHOW CUCTEMbI OPTraHU3Ma 1 rymopans-
HOro daxropa (Kposb, nuMda, MexxKnerod-
HaR XNOKOCTL).

Cxemaruyeckn npossnenne nevyebHOro
adexta, HanpuMep BHYTPEHHKX OPraHos,
MOXHO NPeACTaBuTb CNeayowmnM o6pa3om.
Mo HepsHbIM BONOKKaM URPOPMauma, BO3-
HUKWAs noa BansHUEM OONYYEHUST KOXMU,
NOCTYNaeT B OTaeN CNUHHOIO MO3ra — Ha
nnacTmibl Pexcena, KOTopbie BbiNOAHAIOT
ponb pabouux “"BuokomnboTepos”. 3aech
CUrHans!, NOAYHYEHHLIE OT KOXU Y BHYTPEH-
HUX OpraHos, 06pabaTLiBAIOTCH U CUrHanb
“pencrens’ NepenarTcn B FONOBHOM MO3T,
KOTOPbLIN ¥ MPUHUMAET PeLISHUE n Mepb!
N0 BOCCTAHOBNEHWIO HOPManNbHOM pPatoThl
oprasa, pawlwero cbon.

Kakune xe 8biBoabl Mbl A0NXHLI CAEeNaTh
B 3aKNIOUeHNe?

YHUKanbtbie BO3MOXHOCTU NPaKTUHECKO-
ro UICNONBL3OBAHUR HUSKOMHTEHCUBHBLIX MWN-
NUMETPOBLIX BOMH B HETPAAMUMOHHBLIX 00-
nacrax (MeauuvHa, buotexHenorua M T. a.)
CBfi3aHbl C HEKOTOPLIMM NX 0COBEHHOCTR-
MWU. TN BONHbLI CUNBKO NOMNOWAKTCH BO-
AOW, ABNAIOLENCS MMAaBHLIM KOMNOHEHTOM
BCEX XKuBbIx cywecrs. ConaMmepumocThb OC-
HOBHbIX aHATOMUYECKNX CTPYKTYD B KOXE C
ANKUHOM BOANHLI B HEW 06yCnosnveaeT cunk-
HYH0 YaCTOTHYI0 3aBMCUMOCTbL NOrNOLWEHMS

6 PAOMO Ne7, 1995 r.

oGnyyenus. Bce avo npusoauT K nNosene-
HUK GonbluKMX rPaAVEHTOB NONs, Temnepa-
TYPE! 1 CHYXWT BaxHbiM PA3NPaXuTeHem
MHPOPMAUNOHKHLIX KaHaNoB OpraHu3ma,
HaYMHAKOLLMXCA B KOXE U NROAOCAXAIOWMUXCA
8 HQOPMAUMOHHbIX KaHanax BCero Oprasna-
Ma {rymopansHan cpena n HepBHan CEeTb).

NpuHUMNUManbHa| B8O3IMOXHOCTL NOA-
AEPXKNA aKyCTU4eCcKuX (aKkycTo-anekrTpuyec-
KWUX) BONH B TKAHAX M KNETOMHbIX MemBpa-
Hax NO3BOASIET BbICKA3arTb NPEANoNoXeHune
O TOM, HTO B MEXKNeToHKuix uHpopmaun-
OHHbIX KOHCTaHTax BoNbLLWYIO PONb UrpaoT,
Hapsay € OU3NUKO-XUMUHECKUMU MEXaHUa-
mMamu, BonHb! KBY auanaaona (knerka c
kneTkow “pasropapusaer” 8 KBY avanaso-
He). AHanna NoKaasLiBaeT, YTo BCe aTu 3¢p-
dexTbl nposenaoTcs umenHo B KBY awva-
na3oHe ¥ 3HAYUTENLHO cnabee BbipaXeHb!
B COCEAHWX HACTOTHbIX auanasoHax (WUH-
(ppaxkpacHOM, CaHTUMETPOBOM W, TeéM Bo-
nee, B BUANMOM, AEUVMMETPOBOM, METPO-
BOM AManasaoHax).

BaxHo obpaTtuTh BHUMAHME Takxe eule
Ha oaHo obecroarenbcTeo. KBY anana3ol €
TOMKM 3PEHUA HACLILWEHHOCTU ANeKTpoMar-
HUTHOro oHa ABNAETCR GeCcnOMexXOBbIM.
Ecnu 6ecnomMexossblii aManMelia (CBETOBON)
[OVMANAa30H 3NEKTPOMAarkUTHLIX BOAH NPUPO-
Aa vucnonb3osana gnsi NOCTPOeHUs anna-
para 3penus, To KBY auanason mor BuiTb
3ape3epsupoBaH CamMo¥ NPUPOACH ANS
NOCTPOEHU UHPOPMALNOKHLIX KaHanNos
obulerun Mexay Knetkamm,
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M3BECTHO, 4TO NpMHLUMN NONYHEeHUs NCeB-
nocrepeonsobpaxenus no cucreme ABDY
3aknayaerca 8 3aaepxke Ha 0,7 Mxc “kpac-
HOM" COCTaBnsiWen CurHana 8 NPUeMHOM
TRakTe un HabnwaeHnn n3obpaxeHus Yepes
cneyunantHble OYKKU CO CBeTOPUNLTPaAMN
KPAcHOFrO y cuHe-3eneHoro userta [1, 2].

Mpepnaraeman mMoaudUkauus CUCTEMbI
ABDY (nanee ann xpatkoctu ABDY-M) oc-
HOBAKa Ha 3anepxKe He "kpacHoun", a "cu-
Her" cocrasnawowen curdana. He snuan
3aMEeTHO Ha KayecTBo u3acOpaxenus, 310
UMEET OnpeaneneHHble npevumyllecTsa B
KOHCTPYKTUBHOM BbINONHEHUN. Tak, Bo-nep-
8bIX, 3HANMTENILHO yNpowaeTcs 3anaya no-
Ny4eHUA nuHenHon OYX nuHUK 3a16PXKN
B8 paboyem uHTepasane Hacrov, NOCKONbKY
ans “curero” curdana od pasen 0,6 Mruy, a
ang “kpacxoro” — 1,5 Mru. Bo-8TOpbiX, No
TOM X€ npuuvHe npy KHauConee MNPOCTOM
BaPWaHTB MOAKNIOMEHUST NUHUU 3a0EPXKKU
nocne BnaecycunnuTens, HenocpPeacTBeHHO
K OQAHOMY U3 KATOR0B KMHECKONa, Bro Mex-
9NeKTPOAHAan €MKOCThL 0Ka3dbiBaeT CyulecT-
BEHHO MEHbLLUEE BAMSIHUE HA NapamMerphb
nMHUKW. B-TpeToux, B Cnyyae NPUMEHEHUS
B Ka4eCTae NnHNK 3aaepPxKn Pa3oBbiX KOH-
TYPOB CHuxXaaeTca ux Tpebyemuii NOPHAOK
npu OAHOBPEMEHHOM YMeHbueHun $Halo-
BbIX UCKAXeHuin. Hanpumep, ana peanunsa-
uMn cuctemut ABDY HeoOxoamMo menonb-
308aTb $Ha30BbLI KOHTYP, K&K MUHUMYM,
TPETLEro nopsaka, NPV 3TOM pacuveTHoe
OTKNOHEHWe PYX or nuHenHon dyaner pas-
HO OKONO 4°. A ana cuctemi ABDY-M snon-
HE N0CTaToMHO (Pa30BOro KOHTYPa BTOPOro
nopsaka, npuiem ero MYX OTKNOHRETCS HE
6onee, yem Ha 0,6°. B-uerseprouix, NOABANSI-
€TCA BO3MOXHOCTb MCNONL3OBATL Marvu-
TONPOBOAAMIM NPU HAMOTKE KaTYILEeK, UH-
AYKTUBHOCTL KOTOPLIX OObLIMHO paBHa Ae-
CATLIM [IONRM, 2 B OTAGNLHLIX CNYHanNX U
eauHULaM MUNIMFreHpu, Marepuanil € OT-
HOCUTENBLHO BbLICOKUM 3HAYCHUEM MAarHuT-
HoM npoxuuaemoctyn (600...2000), yro 3Ha-
HYUTENbHO YNPOLWLAET KaK U3roToBNEeHUe KOH-
TYPOB, TaK W KOHCTPYKUUIO,

Ana roro 4robel Habnwoaat., cTepeosd-
dekr no cucreme ABDY-M, HeoOxoaumo
TaKXe NcnonL3nBaHne Apyrux ceeTopunuT-
POB: CuHero v xentoro. B artom, Kcrary,
COCTOMUY euie OQKO, He CTONb ABHOE, npe-
UMYLLIECTBO BapuaHTa CACTEMbI, NOCKONb-
Ky nonobparb OTTEHOK U HACLIWEHHOCTb
TaKkux CBeTopunbTPOSs, NPU KOTOPLIX 1CKa-
XEHUR Genoro MUHUManLHLI, a cCTepeoad-
¢GexT NPoSABNAETCR MAKCUMANLHO, Ha NPax-
TUKe 3HAuUTENbLHO NPOLLE, Hexenwu Kpac-
HOr0 U CuHEe-3eneHoro.

Cnenyer ocranosutbCr noppobree wa
npobnemax NpakTU4eCcKon peanmsaumm cuc-
Tembl ABDY-M. CO CXeMOTEXHUYECKOM TOM-
K¥ 3peHuna uenecoobpa3Ho UCNoAL30BATL
BapUaHT NOAKNIOMEHUS NUMHUM 3a[EPKKW
HENOCPeACTBEHHO K “"CuHemy” katony Ku-
Heckona, kak Haubonee NPOCTon 1 NO3BO-
NAOWUNA NONYYUTL XOPOLWLIWE PEe3ynuTarol.
OQHaKo B TAaKOM BapPUAHTE BOIHVIKAET He-
npocTans npobnema CornacoBaHus NUHUW
3aAePXKMU C ManbiM BbIXOAHLIM CONPOTUB-
NEHUEM BUAECOYCUNUTENR U CPABHUTENBLHO
ConbWwWuUM BXOAHLIM CONPOTUBNEHUEM Ha-
rpy3ku. Paccornacosanve NUHUKY 3a0epx-
KW, KaK ©38ecTHO, BEACT K uckaxenuam OYX
v A4X. Bnpouem, npoGnema ata paspewmn-
Ma, 0 uyeM noapobuee Oyner paccka3aHo
HUXe.

MNpu pazpaboTke KoHCTpyKumu Ouino pe-
LWEeHO OTKa3aTbCsi OT NPUMEHEHUS NUHNA C
pacnpeneneHHbLIMY NapaMeTpPamu, Tak Kak
CTGHOAPTHLIE NUHMK HACTO UMEIOT 3Haue-
HUS BONHOBOrO COMPOTUBNGHKST, HE NO3BO-
NALLUE UX COrnacoBath 8 yKa3ahHOM Bbile
BapwaHre, a caMoaenbHLIE NMHUW, KAk Npa-
BUNO, OTNMNAIOTCR NNOXOW NOBTOPSIEMOC-
TbiO U HKU3KOM CTABUNBLHOCTLIO NAapPaMeTPOB.,
Bce aro coavUT Ha HeT NPenMyLlecTBa Ta-
KWUX NUKWA.
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MOOAUNDPUKALINSA
CUCTEMBbI lNCEBAO-
CTEPEOTEJIEBULEHUS

ABDY

A. NAHKPATBLEB, r. TawxkeHT

B 3100 CcCTAaThe BHUMAHWIO pagunomoburenes npeanaraerTcad mMo-
aAnunkaymsa CUCTEMbI NCEBAOCTEPEOCKONMIYECKOro TeneBuaeHus
ABDY, nmeroweit, Ha B3rnasa aBTopa, HEKOTOPLIE MPENMYLLIECTBA
nepen onydimkoBaHHbIM €€ BapuaHTom [1], @ Takxe paccmor-
peH PKg BOMNPOCOB, KACaIOWMXCS NOAYHERUS XOPOLWEero Ka4ecrsa
ncespocrepeonsodpaxerHus soobule v 8 tenesulopax 3YCUT B

HYaCTHOCTH,

Haunyuwue pesynsrartel B KayecTae nn-
HUM 3a0epXku C TOYKKU 3perun HopmMupo-
BaHWn BbLICOKOKAYECTBEHHOro ncesaoCTe-
peon3obpaxeHua NO3BoNNIDT NONYHUUTL
$aa30Bble KOHTYpPLYL. MNoAPOGHLI NOPRAOK
pacyeta NHWi Ha $a30BLix KOHTYpax AaH
B [3]. Huxe naolpaxeHrsi Cxembl NUHUA,
PaccHYUTaHHbLIX COrnacHo pekoMeHpaumam
(3], v paH aHanu3a ux paboTkl NPUMeHUTeNL-
HO K cucteme ABDY-M,

HopmuposaHHaa kpyTuana @YX daaoso-
ro KOHTYpa panHa wy1/2=1,3, rae v, — max-
cCumManbHan LUMKNUHECKan 4acToTa BXOQHO-
ro curiana. B Hawem cnyvae m,=
=2x-0,6 -10%°=8,77-10%, a 1=0,7 MKC — Bpe-
MA 3346PXKN. 3HAUUT, HeeCxoaAuMO Npwn-
MEeHUTb (as30Bbl KOHTYP BTOPOro Nopsaa-
ka, cobpanHblil, HanpyMep, NO CXeMe Ha
puc. 1. HomMuHansl 3NEMEBHTOB PaCCYNTLI-
BAIOT NO COOTHOWEHUAM (1): L,=3,37-1077R,;
C,=1,33:10"7/Rq; Li=Ro/7.52:1Q%;, C,=
=83,37:10°7/R,, rae Ry, — BoOAHOBOG CONPO-
TUBNEKHUE KOHTYpA.

34eCb, ECTECTBEHHO, BO3HWKaeT BONPOC
0 sbi0Ope BONHOBOrO CONPOTUBNEHMA W
YMECTHO MOrocBopwuTh O BbLILEYNOMAHYTON
npobneme cornacosarvs. BeixoaHoe conpo-
Tnenenune smnaeoycunurenn 6noka ML-3
pasHo 1...1,5 KkOMm, a conpoTuaneHue ero
Harpy3ku — okono 80 kOM. Chepgoearens-
HO, AaXe NPUMBPHOEe COrnacoBaHWe KO-
Typa 0QHOBPEMEHHO NC BXOAY W BLIXOAY He
NPeacTasBNgeTca BO3MOXHbIM. Ob6paTuMcs
kK onuvcanno QYX xontypa. Cornacuo [3)
paccynTana pyHkuma F(€2), YUCNeHHO paB-
Haa TaHreHcy yrna ¢asoporo caswvra cur-
Hana Npyu NPOXUXAEHUW ero 4epes KOHTYP.
OkoHyarenbHbin BUA GyHKUmMmM (2) —

e M el R,R,
F(Q) = - : R _+R. +(Rg + R, ),
roe 1= ;ﬁ' — HOPMUPOBAHHAR PACCTPON-

K3, (0 — UMKANYeCKas 4acToTa BXOQHOro
curHana; (g — UWMKNMYAcKaA 4acTora pesq-
Hauca koHTypos L,C,, LLC,: R..R, — conpo-
TUBNEHUE UCTONHUKA W Harpy3ky cooTser-
CTBEHHO,

U3 dyHkumu (2) suanHo, 410 ANy corna-
coBaHHo® nwuHuK, T. e, npu R,=R,=R, 6y-
Aer (3) F(£2)=0/(1-£2?). He cocTasnser Tpy-
Aa 3aMeTUTb, YTO 3TO CnpasBeanueso u Npu
Ro=R« ¥ npu Ry=R,, T. e. ®YUYX koHTYpa
noaTopaeT @YX NONHOCTLIO COrNACOBaHHO-
O KOHTYpa ¥ B CNy4ae cornacosakung TONk-
KO N0 BxoA4y wMw no suixony., OaHako cne-
AYeT NOMHWUTB, 4TO AYX Npu aToM 8 obuiem
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cny4yae He cooTBeTcTBYyeT AY4X NONHOCTLIO
cornacosakHOM NMHWK v TpebyeTca ee Ao~
NONHUTENBHAR OLUEeHKa, AnA Toro 4rolbo! Cy-
AUTb O BO3MOXHOCTU NPUMEHEHua COorna-
COBaAHHOro No BxoAy (Unu No BLIXOAY) KOH-
TyPa B KOHKPETHOM YCTPOWMCTRO.

Ucxoan na cooTHoweHw (1) U KOHCTPYK-
TUBHBLIX coobpaxeHui, Hanbonee ueneco-
obpasHo awibpatb R,=R,, T. 8. B npeaenax
1...1,5 kOM. MNpn cpeaHeM 3HaAYEHUM
Ro=1,25 kOM HOMWHaNLI 3NEMEHTOB NoNY-
yarca cneaywoume: L,=0,42 M, L,=0,17
mMiH, C,=100 n®, C,=270 nd. AYX Takoro
KOHTYpPH UMEET cnag okono -6 ab Ha Bepx-
Hewn vacToTe 0,6 Mru. 3T1o BnonHe npuem-
NeMO, XOTS PaBHOMEPHOCTL AYX MOXHO v
YRYHWWTL, YTO ho3sonuT ndbexarts wucka-
XEeHun B8 useronepesaue U Bocnpounssene-
HUM Menkux getanen. Ona atoroe Heobxo-
AUMO MUCNONL3OBaTLb KOHTYP 4eTBEPTOro
nopsaka, kKoTopbii B NPOCTENWeM cnyyae
COCTOUT M3 ABYX NOCNEAOBATENLHO coepn-
HEHHbIX OAVHAKOBLIX KOHTYPOB BTOPOre No-
pPsAKa ¢ BONHOBLIM conpoTtuanerneM 1,25
KOM, Kaxabihi u3 xortopuix oGecneyusaet
BpemMA 3anepxku 0,35 Mkc. Cxema ogHoro
TaKkoro KoHTypa naobpaxena Ha puc. 2.

Apyroe BO3MOXHOE PEWEHWe MOXeT
GbiTb N0 cxeme Ha puc. 3. Cnag AYX ans
obowx XOHMTYPOB Ra vactoTe 0,6 My — oxo-
no -3 pnb; BepxHan pabouyas vacrora Npu
cnage A4X -6 ab — oxono 0,8 Mru; pac-
yetHoe OTKNoHeHue OYX OT NUHENHOW Ha
vyacrore 0,6 My aAns nepeoro KoHTypa He
npeseiwaeT 0,6° a ann BTOPOro KOKTYpa
peantHO ONPeAenneTCsl NULLL TOYHOCTLIO
nondopa 3NeMeHToB U ux crabunbHOCTLIO.
HoMMHaNB 9NEeMEHTOB KOHTYPOB NO CXeMaM
Ha puc. 2 U 3 pacCuUTLIBAKT NO COOTHOLWE-
HuaMm (4): L =1,56-107R,; L, =Ry/13,2-10%;
Cm=1/13. '10"90; C.|=1,56'10-7/H0:
La2=2,67-10 "Ry L,2=R,/10,68.10%; C,,=1/
10,68-10"R; Co=2,67-107/R,; L,x=7,45-10°Ry;
Lu3=ﬂ9/8,54'105; C33=1/8.54‘10ﬂ/R0]
Cn337,45'10_8/R|].

CornacHo (1), (4) MoxHO nepecunTaTh
HOMUHaNL 3NEMEHTOB BLILLENEPEYNCNOH-
HbIX NTMHWIA Ha ApYroe BONHOBO8 CONPOTMB-
nerue, To 8CTh COrNacoBaTh UX NPaKTUIECKM
c nobbiM Buaeoycunutenem. U3-3a cpas-
HUTENbHOW Y3KOMONOCHOCTU 3TV KOHTYPH!
HE DEKOMEHAYETCsi UCNOoNbL30BaTh B KaHa-
ne "kpacHoro” curnHana. OgHake npu Heob-
XOANMOCTY HYXHO NPOBBCTH pacyeT, PyKo-
soacTRYACH (3.

JInkuio 3apepxku, Hanpumep, B 6noK
ML-3 renesnsopoe 3YCUT ycraHasnusa-
0T, NCNONL3YA KOMMYTAUMOHHOE YCTpPOiA-
CTBO NO cxeme Ha puc. 4. B pa3puiB nevar-
HOrFO NPOBOAHMKA, UAYWEro OT KOHTPONb-
Hom Toukn XN10 K pasdvemy S4.1, Brioya-
0T KOMMYTAUMOHHOE YCTPOWMCTBO, NO3BO-
NKI0Wee BbIKNOHaTb INHUKD, NePBxXonn TeM
cambiM K 06bIHHOMY NPOCMOTPY BUAGONPO-
rpamm,

B 3aknio4eHne — KeCcKonLKo CNoB O Npu-
MeHseMeIxX netansix. KaTywky MOryT nmMeThb
n060o8 UCNONHAHVE, HYXHO TONLKQ CRECTH
K MUHUMYMY UHQYKTVBHYIO CBA3b MeXay
HyuMu. Hanpumep, katywku L, n L, (puc. 1)
Ouiny BLINOAHECHB! HA KONbUAX 13 depputa
2000HM TUnopaamepa 10x6x5 MM 1 conep-
Xanwu coorseTcTeeHHe 20 u 13 BUTKOB nNpo-
sona N3B-1 0,1, O6GmMoOTKM Kaxnon M3 Ka-
TYWeK paBHOMEepPHO pacnpeneneHsl Ha no-
nosviHe KoNbua, Y10 cnocobCTBY@T CHUXE-
HUIO UX COOCTBEHHOW BMKOCTH,

KoHaeHcaropel — nGbie manorabapur-
Hble KepamMuieCcKue ¢ OTKNOHBHNBM eMKOoC-
TW OT HOMUHanNLHOro 3HaveHusi He Gonee
£10% ¥ paccuuTaHHbI® Ha HANPAXEHWE He
Huxe 150 B. Pene — P3C47 (nacnopt
128.500.745).
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BULAEOTEXHUKA
DPOPMATA VHS

“BONHA” ®OPMATOB

10.METPOMNABJIOBCKWUWA, r. Taranpor

[lyOnukyembii 30eChb Marepuan — 3170 UCTOPUHECKMIA 3KCKYPC,
HEMHOIrO HE BINUCHIBAIOLMNIACS B UMK/ CTaTeV N0 OCBELUCHUIO TEX-
HUYECKUX PelueHunyi annaparypsbl ObiTOBOW- KACCEeTHOW BuAe03a-
nucu opmara VHS un ee pemonty. OaHAKo rnpouTt Mmumo 3Toro
COObITHSI @BTOP U PEAAaKUMsT TOXE HE Co4m A5 CeOsi BOIMOX-
HbiM. Beab yxe 20 ner cywecrsyer gopmar VHS. Passusasi ero
rno npuHymnny cosmecrumoctn (S-VHS, VHS-C, S-VHS-C, HI-Fl
crepeoldsyk, W-VHS), pupma-paspaborunk JVC ocrasanaces Be-
Aywen B 00nacty ObITOBOW KACCETHOW BUARCO3AINACH B TEHEHNE
ITUX NIET, BLINMAB B KOHKYDEHTHOV 6opsbe ¢ pupmori SONY —
pa3paborunkom hopmara BETAMAX. Kak cknangsiBanace ara 00pb-
0a, Kakoe COCTOSIHNE POCCUIICKOr0 pPbiHKa ObITOBOV BUACOTEXHUN -
KW, 1 pacckasaHo B arou crarse. llocne 3roro HebGobloro, HoO
Mbl HAAEEMCSH, UHTEPECHOIr 0 OTCTYIIEHUST, PEAAKUMNS NPOAOSIKNT
nyonnkaumio MaTepuanos rno PEMOHTY BugeomMarHnTopoHos.

3a nocneaxvie ABa roaa NPowu3owno Ha-
CbiLL@HUE POCCUNCKOro puiHKa ObITOBOW BU-
NeoTexHukn., Kak v cnenosano oxuaars,
WWPOKKWIN aCCOPTUMBHT NPeACTABNEHHOW Ha
HEeM Buaeoannaparypsl UMEeT CBOK cne-
UMPUKY U CYLLECTBEHHO OTAKU4ALTCA OT CO-
OTBETCTBYIOWMX ACCOPTUMBHTOB Ha PhIHKaX
3anagHbix crpaH. Haubonee xapakrepHOn
4epPTOh MOCKOBCKOro pPbiHKa BUALOannapa-
TYPbl MOXHO CHUTATb BLICOKUIM YAENbHbIN
BEC NpoAaax sugeonnenepos. 10 RAHHLIM
wHdopMauUroHHoro areHTcTea “Mobune” (Ha
asryct 1994 r.) navwbonslinit peruTUHr No
4ucny Topryowmx Gupm nmeer sugeonneii-
ep AKAI — 120 (118 dupm, cpeaHns uera —
197 ponnapos). Yucno Mogene BMAEONNEn-
epos, NpeanaraemMbiX K NPOAaxXe, CTREMUT-
ca K kpyrnown ormeTtke 100. OaHospemMeHHo
Y4CNo Mogenen suaeomMarHUTopoHoB aei-
CTBUTENLHO BLICOKOrO KNacca MOXHO nepe-
yucnute no nansuam, Ocobo Heobxoaumo
OTMETUTL CUTYaUUID C HeoNpasaaHHo KU3-
KOV pasHuuei B ueHax BMALONNENepos v
snaeomMarinTodoHOB cpeaHero knacca, Ha-
npuMep, No AaHHbiM arentcrea "Mobune"
cpeaHnn ueHa smnasomarsurodona JVC —
HR-D1200 — 284 ponnapa, a sugsonnetie-
pos PANASONIC — PG4 — 232 ponnapa,
SONY — PS1EE — 265 nonnapos.

Ha pbiKkax 3ananHsix ctpal o6bvem npo-
03X WU aCCOPTUMEHT BWAEONNBINepPos, Kak
annaparos BCNOMOraTensHOro Ha3HaueHWA
M UMELLMX KpanHe OrpaHUYeHHbI@ BO3MOX-
HOCT¥ ANs Nonb3osarenen, BeCcsMa He3Ha-
YUTeALHbl. 3aTO YUCNO MOABNEN BuaeOMar-
HUTOQPOHOB NCHUCNRBTCA COTHAMMU, NPUHEM
O4eHb MHOrC annaparoB BbICLUMX KaTero-
PUI ChoXHOCTU. Takoe NonoxeHus obusc-
HABTCH COBEPLUEHHO €CTECTBEHHbLIMM ¥ 00b-
eKTUBHLIMWU NPUYMHAMW. 3aNafHbi PLIHOK
BUOBOTEXHNKM NPEAeNnbHO HACLILWLEBH YXe
MHOrve rogbl, ¥ NOTEHUUAaNbLHLIX NOKyna-
Tenen B nocnepHee spemn tam 8 Gonbluein
CTeNeHN NHTEPECYT BbICOKOKAYOCTBBHHAA
annaparypa u UMeHHO B CMmbiche ofecne-

8  ranuo N7, 1895,

4YEeHUA NoxalaTenen kayecTaa u3obpaxexus,
3BYKa N PBanbHO 3Ha4MMbIX NnoTpedbutens-
ckux ynobcre. Yrobul opueHTupoBaThLes B
obunun pasHoobGpasHbix MOAENEG BUAEO-
annapartypb!, ¢opmartax, TexXHU4YeCKmnx xa-
PaKTEPUCTUKAX, CRPBUCHLIX OCODBHHOCTAX
W APYrnx BONPOCax, CoBepLIEHHO HeaocTa-
TOYHO pexnamHomn nhgopmaumm GrpM-npo-
nssoauTenem n TOproeny na-3a ee Heobu-
eKTWUBHOCTU. B aTOM cuTyaumu 3a pybexom
LWKWPOKO NPAKTUKYIOT PA3NNYHBIE KOHKYPCbI
Ha “Nyyqwyio mMogens roga”, nposeneHue
MCNBITaHWUKA annapatypbl He3aBuCUMbIMU
akcnepramu. leranbHoe oCseleHue Bcex
BONHYKOLLMX NOTpeburenei sonpocos obec-
NevueaioT MHOrOMMCNEeHHLI® cneunannav-
POBaHHbLI® ¥ Nepuogmuieckmne naaanng (“JA-
PAN CAMERA TRADE NEWS", "SCREEN DI~
GEST", "WHICH VIDEO" n mMHorue apyrue).
Y Hac noka rnasHbiM Bonpocom BonblunK-
CTBa NOTEHUWANbHLIX NOKYNaTeNem MOXHO
Ha3saTb UEeHY, XOTR B nocneaHune roawl No-
fIBUNACL KaTeropua nokynartenew, KOTopbix
MHTEPBCYIOT ‘N KaYeCTBEHHbIe Xapakrepuc-
TUKM Buaeoannaparypsl. 1o mMepe panoHen-
LWero HachiWeHua pPbikka A0N8 NOKYNOK an-
napaTtypb! 3TON xareropuen Gyaer nocro-
fIHHO BO3pacraTtb. B cBA3wn c 4em Oygper
pacTu n noTpeGHOCTL B KaanubuuMpoBaK-
HOW wHopmMaumu, Moka Xe, NO MHeHWUK
asTopa, NoNb3yAaCb CYLWECTBYIOWEN pekna-
MOV BUOEOTEXHWKM, HEBO3MOXHO QOCTOBEP-
HO OPUMEHTUPOBATLCR B8 MHOroobpasum Mo-
Aenen, xapakTepucTmkax U BO3IMOXHOCTAX
annaparypsbl, Tak kak nouru ecerpa niobas
pexKnama KOHKPeTHOro annapara cnepwpy-
€T NPEeBOCXOAHbIMU CTENBKAMU CAOBA NYY-
Wwwun, a PopMbl NOAAHUN MHOMMX TEXHUYEC-
Kux noapobHocTen YacTo 8BOANAT B 3a0NyX-
AeHue nokynartenew. MNockonuky nposege-
HUE TEXHUYBCKUX BKCNBPTU3 BUABOTEXHU-
K1 1 nybnukauma COOTBETCTBYIOWMX MaTe-
PUaNoB B POCCUINCKUX NBYATHLIX U3NAHWUAX
neno Gyaywero, NPeaAcTasNAeTCA Leneco-
o6pasHbiM BOCNONL3OBATLCA HAKOMNEHHbLIM

MUPOBLIM ONLITOM B 3ToN obnacTu (B KOH-
ue 1984 r. Hayan BLIXOAUTL PYCCKUA Nepe-
oA XxypHana-“STEREO&VIDEQ" ¢ peaynk-
Taramu TECTUPOBaKUR BUAEOTEXHKKN).

MHKorme snrateny NnOMHAT, KakOw UHTE-
pec paguoniobutenen Bbi3biBany BONPOCH!
pa3paboTku U KOHCTPYMPOBAHWA annapa-
Typb! Bupeo3anucu B 60-e u 70-e roavl. B
NevaTu PerynapHo noABNanuchL cooduiexmn
0 CambiX Pa3HooObpasHbiX KOHCTPYKLUUAX
suaeomarHmTooKoB n popmarax snaeo-
3anNucK, Ha Nonkax Mara3uHos B Hawen
CTpaHe CTany NoABNATLCH CHavana Kary-
[WEeYHble, a 3aTeM U KaCCeTHbIe UBETHbI
supeoMarHnTodonsl (“3nexkTtponuka-501 -
anpeo”, “CarypH-505", “Cnekrp-203" wu
Ap.). Ognako maccosobit noTpebuTens He
cnewwnn ux npucbperare, annaparypa nbi-
NYNACh Ha NONKaxX Mara3nHos HeBoCcTpeso-
BaHHOM. Takoe nonoxexHve OOBLACHANOCH
MHOrUMMKY 00bEeKTUBHLIMU NpUHNHaMu. Bbl-
COKas UeHa, Manoe BPeMs 3anucu, HU3Kas
HaAEXHOCTL, HECOBMECTUMOCTL PA3NUYHbIX
TUNOB annapaTypbi, AOPOroBu3Ha BUOEO-
KaCCeT U MHOrne Apyrue HeaocTrarku su-
DEOTEXHUKK TexX NeT NPensiTcTsoBanu ee
WMPOKOMY PACNPOCTPAHEHUIO.

KapauHanbHO cutyaums m3mMeHunachb
nocne Toro, Kak anoHckue dGupmbl JVC n
SONY nouytn opHospemeHHo (8 1975 r.)
BLINYCTUAM HA PLINOK ObLITOBLIC KACCOTHLIE
suaeomarumTodombl popmaros VHS n BE-
TAMAX. NXx KOHCTPYKUUU OKaszanuch Ha-
CTONLKO YAAUHbIMU, HTO Cpa3y 3aBoesBanu
lWwupokue cumnatum nyonuku 8 Anouuu,
CLUA, a aatem (¢ 1978 r.) n 8 Espone. C
aTOro Xe BpPeMeHu Havanachb U U3peCcTHas
“sorHa” ¢opmaros mexay dupmamu JVC
n SONY (¢opmart VIDEO-2000 dpupme PHI-
LIPS e nonyuun pacnpoctpaHenun u Obi-
cTpo cowen ¢ "nons Gosa"). Bopwba, sHa-
yane weawasn ¢ nepemMeHHbIM YCNexXoMm, Bce
xe 3asepwwunace nobenon dupmel JVC, B
4YeM HeManoBaxHyr®O pPOfb Chirpana noAa-
aepxka popmara VHS konuepHom MAT-
SUSHITA. B HacTrosulee Bpemsi NoaaBnsio-
Liee Yucno srgeomMarHutooHOs, BbiNyLLEeH-
HbIX AECARTKAMU pa3NuuHbLIX GUpPM BO BCEM
Mupe, paboraer B dopmare VHS. Ha ce-
rOAHAWHWA AEHL NPOAAHO cabilue 470 MAH.
annapatos ¢ mMapkuposkon VHS(1].

3a npoweawwuve 20 ner NOKBNKNOCHL W
ncYe3ano MHOXEeCTBO CaMbix pasHoobpaa-
HbIX TEXHUYBCKUX PeLLeHun, NPeanoXeHui
HOBbIX GopmaToB CbITOBOK BUALO3ANUCH U
NPOrH0308 Ha CKOPOE BLITECHEHUE VMU
¢opmara VHS, oaHako KU oavH w3 Npo-
rHO308 A0 CuX NOp He onpasganca. Yura-
TENAM HE Hano OOLACHRTL, K&K TPYAHO pe-
anu308aTb Ha NPaKTUKe HOBbLIE WAEWN, N30~
6perenun, Tem Gonee Ha NPOTAXEHUU 3Ha-
yuTensHoro spemenu, Paspabotuukam u
KOHCTpYKTOpam ¢upmbl JVC 310 ynaercs
A0 CerogHALLHEro AHf, YTO COBEPWEHHO
CNPaseaNmMBO MOXHO CHUTATb YHUKaNbLHbLIM
aoctuxenneM dvpmbl B oGnacty ObiTOBOM
KaCCEGTHOWN Buaeo3anucu. BOoNbWMHCTBO
CKONbKO-HUOYAb 3aMEeTHbIX YCOBEPLWEHCT-
80BaHMIN M HOBOBBEAEHUI annapaTypbl Bu-
peoaanucy, Gasvpywouwencs Ha dopmare
VHS, anepsuie npeanarana cama pupma
JVC, nprieM B KOHCTPYKUMAX ANA WWPOKO-
ro NPYMEHEHUR, a He B eAUHUYHDLIX, BbICTA-
BOYHLIX 3KIEMNNnpax.

CywecTtsyeT MHeHne o0 Tom, 4to JVC —
poyepHnan pvpma koHuepra MATSUSHITA,
OAHAKO 3TO — COBEPLUeHHO PA3INUYHLIE
KOMNaHWy, CBA3AHHLIE ONPEACNEHHLIM KOH~
TPAKTOM [2]. MOXHO NPeancnoOXuTb, YTO
OQMH 13 ero nyHkrTos obssuisaeT obe Ppup-
Mbl BbINYCKaTb ObITOBYIO BMAEOTEXHUKY
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Mapamerp, XAPAKTOPHCTHKS JHAMeHNE B hOPMATE — CHCTOME
BETAMAX - HTCL{(NA))) VHS - HTCL(NAN)
CKOPOCTE ASMKEHNRA NOKTM, MALC 40(18,73) 33,36 (23,39)
Ovamerp Gapabaqa, MM 74,487 62
CXOpOCTS AABWXOHNA NOHYVTOSIOBKH, W/C 6,073 (5,832) 5,8 (4,84)
LUnpnHa SOPOXSK, MKM : 58,5 (32,8) 58 (46)
Yron 83anMHOre prctiaNaXAnnR 180 (179,812) 180
BHA80ro/IoROK, rpan
PA3MSPM BRAGOKACCOTM, MM 156x96%x25 188x102x26
BpeMN 3anncH, NRM 60 (130) Ha Kaccete L-500 | 120 Ha xacceTe T-120
(180 v xaccete E-180)
Hecylian chHxponmunynscos, My 3,6(3,8) 3,4(3,9)
Yacrora ypoans Genoro, MIy 4,8(5,2 4,4 (4,3)
Lisetosen noasecyLuan, xMy 688,37410,2(660,13121,953) | 629,371 (626,053)
BoamoxHocTs paborm 8 cacreme CEKAM ¢ orpansHmM GriokoM ¢ BNOXOM LBeTHOCTH
LBeTHOCTH AN

TONbKO Ha Gase dopmara VHS (S-VHS, VHS-
C, S-VHS-C). AaTopy HenzzecTHO KU GAHOro
cayyan HapyweHnusi atoro nonoxexus. Oa-
HaKo xoKLepH MATSUSHITA paspaGarbipaeT
M BbinyckaeT Npo¢eCccroHanbHyo annapa-
TYpY Apyrux ¢popmaros (Mll, D3, D6), a
dupma JVC npogonxaer paspaborkm, Ha-
aupyiowuecs Ha ¢opmare VHS. YMecTHo
OTMBTUTL, 4TO ARYrve Beaywve PupMb
CTPeMATCA 3anoNHUTL NOOLIE CEKTOPb
PLIHKA B 3aBuCUMOCTK OT cKnaabisaowen-
CR KOHbIOHKTYPRI, Hanpumep, dupma SONY
nocneanne roast 8 Sonswvx obbemax Tak-
Xe BbinyCKaeT smaeorexHuky VHS, B ToM
4YUCNe U HA POCCUNCKUIA PLIHOK.

Ha vexywuwin moment Gupma JVC, oTme-
twewan 8 1993 r. ceoe 65-neTtve, KpPome
wrab-keapTupbl B ANOHMU, nmeeT 62 du-
nmana 8 23 cTpaHax Mupa. Ha ee 3asopax
3aHaro 14000 paGouux [1), ronoeon cbo-
pot — 6,3 MNpAa. A0NNAaPOos.

NpencraBnser UHTEpPec pPaccMoTpeTh
IBONOUMNIO BUABOTEXHUKW NPEANOXEHHOro
dupmon JVC dopmaTa 8 CpaBHEHUN C KOH-
Kypupyrowumn popmatamm, a TaKkxe Han-
6onee 3Ha4YNMBIE TEXHVYECKME PeLIeHNA U
HOY-XAY. Ana cpasHeHus B Tabnuue yka-
aaHbl OCHOBHbIE NapPamMeTpsl U XapakTepuc-
Tk popmaroa VHS v BETAMAX, B8 Hau-
Bonblueit cTeneHy NOBNMABUING HA UX KOH-
KYPEHTOCNOCOOHOCTb.

Mo BO3IMOXHOCTY BUAECOMArHUTOPOHOB
paborarb C CurHanamm PasnuydHbIX CUCTEM
TenesmaeHus ¢opmarsl BETAMAX v VHS
3HA4YUTENBHO OTNNNBITCR. Buaeomarunto-
¢oHbl BETAMAX — HTCL cnoco6ust 06ec-
NeYnTb BECbMa BLICOKOE Kavecyeo naobpa-
XKEHUA 1 3ByKa (BLICOXVE CKOPOCTU neHra/
ronosku U NPOTAXKK, GoNbWON Anana3oH
Aesnaunmn YM curHana spkocTU), NPUNEM
nysuwe, YeM MoryT fartb annapare! VHS —
HTCL|, oaHako Ha kacceTy BETAMAX L-500
(umeioT MHAeKC (3) HeBO3MOXHO 3anucaTth
NoNHoMeTpaxXHbii GUNbM, YTO OKal3anoch
C TOYKM 3peHun noTpeburenent Gonblivm
HepocTtaTtkoMm. B cucreme MNAJ] annaparypa
oboux ¢dopmaroe obecneyusaer npumep-
HO OAMHAKOBO® Ka4vecTso U30OPaXeHUR n
3BYyKa, 0gHako Ha kacceTy VHS MoxHO 3a-
aucatk Ha oavH dunem Ganeswea. Bupgo-
Mariurododsl BETAMAX — CEKAM oGec-
NEYMBaT Ny4llee KayecTao n3obpaxeHns
(nO curHany UBETHOCTW), YeM annaparsl
VHS—MECEKAM, HO COOTBETCTBYIOLNA 1M
CexTOP PbIHKA OTHOCUTENBHO HEBENVK 1 3TO
0GCTOATENLCTBO HE NOBLICKAO LLBHCOB dUp-
Mbt SONY ra nobeay.

He mexee BaxHbiM GaKTOpPOM, NOBNURAA-
WKWM Ha COOTHQLIEHUB CWN, CTan BOnpocC
TeXHONOrn4HOCTH annaparyput. Ans npume-

pPa Ha puUc. 1 3CKM3HO nokKasaHbl BUA Ha
AN » xordwurypaums AenTel B Hew AR
BuaeomarunTodoHoB ¢popmara VHS, a Ha
puc. 2 — ans sngeomarkutodoHos $op-
mara BETAMAX (BETACAM). Uuodposuie
ob03Havenun Ha puc. 1: 1 — smnpeoxacce-
Ta, 2 — nojaKuwas KkKatywka, 3— 6Br,b 4 —
KPOHWTEMHL! Ana kpennenns wiudros, 5
— aemMndupyiowmwe ponviky, B — NPUemMKan
Karylka, a Ha puc. 2: 1 — BuaeoKaccera,
2 — pblMar perynupoBky HaTaXeHus, 3 —
cruvparwan ronoska, 4, 10 — Hanpasnsio-
e CTOMKH, S — NMPUXMMHONA ponuk, 6 —
penywun 8an, 7 — noBopoTHas nnhardop-
ma, 8 — ONOK KENOABUXHbLIX MONOROK, 9 —
BBf, 11 — 3anopHuin pbivar. Kak suaHo n3
pucykkos JINMM suaeomarumrodpona VHS
3HAYUTENLHO NpoWe U NOTeHUManbHO Ha-
[EXHEe, TaKk Kak ANUHAa W3BNOKAGMOW wu3
xaccersl VHS nernv nexTsl HamMHOro Kopo-
4ye, yeMm B annaparax BETAMAX. 31o 00-
CTOATENLCTAO OWYWAaKwT 1 NONL30BaTeNN:
nepexonHsie pexums! (Boenp./Cton/MNepe-
MOTKa) B annaparype VHS nporexar cy-
wecTseHHO ObicTpee. CnoxHes u gopoxe
B NPUU3BOACTBE U 3NEKTPOHHAA 4acTb an-
napaTtypbl BETAMAX (kanan naobpaxenus),
ocobeHHo ana curHancs NAJN n CEKAM. Ha-
MHOro 6onbwe TPYAHOCTEH BO3HUKAET W
npu peanuaaumv MHOroOCUCTEMHbBIX WCNON-
HeHuin dopmata BETAMAX. [axe ans sa-
puanra NAJI/CEKAM nourn yaBausaertcs
YMCNO 3N8MBHTOB 6N0Ka LBETHOCTY, 3 BepX-
Hue aucku bBIM B BupeomMarimurodoHax cuc-
tem HTCL v NAN/CEKAM pasnuyalorcs
reoMeTpuen 13-aa PasHoro B3auMMonono-
XEHVA BUABOrONOBOK.

lepeyncnenHsie HEQOCTATKM annapary-
pbi BETAMAX nocTeneHHo CKnOHUNK Yauly
BeCOB 8 nonw3dy ¢opmara VHS, K TOMy Xe
NONCXEHHBI B €r0 OCHOBY WHXEeHepamwm
$dmpmbr JVC nprHUMN COBMECTUMOCTH NO-
3BONUA HA NPROTAXEHWWA MHOMUX ABY, BONATL
DO CeroaHsWHero AHA MOABPHN3NPOBATL
annapaTtypy, ynyqwas ee napameTtpul. Mpu
3TOM BbINYLLBHHan PaHee suaeocannapary-
pa BNONKe COCYIIeCTBYEeT C HOBENLUEH TaK
X6, XaK B NOXoXen cutyauum UBETHbIe W
4yepHo-6enbie TeNesnaopsl.

Betynnenve 8 KOHKYRenTHyo 6opuly Kou-
uepHa MATSUSHITA pe3ko ycununo noau-
uwn ¢dopmara VHS, nocne 4erc onHa 3a
Apyro konebnwuwmecn ANOHCKue GrpPmMbl
NPUCTYNUAKU K BbiNyCKY BuaeoMarsutodo-
Hop VHS. Tem He meHee dupma SONY npo-
ponxana HenpepeiBHO npeanaratbh HOBbLI@
TEXHWMECKVE PEWENVA. E8 MHXEREepbl He
Aanu NouMBaTe Ha naspax konneram u3 JVC
v MATSUSHITA, Hauvas ceoeobpasHblii No-
eAMHOK,

OAMH U3 rnasHbIx HEQOCTaTkos ¢opma-
Ta BETAMAX — manoe spema 3anucu —
¢dvpma SONY yecTpasuna, seinycTve anna-
paTtypy ¢ uspexcamu 3 Il m $ Il (HTCLL), a
Takxe 3 LP (NAJI/CEKAM) ¢ NOHNXEHHbI-
MW B nBa 1 TPY Pasa CKOPOCTAMU NPOTAX-
KW neHtel. B TO xe spems U dpupma JVC
sbinycTuNa ABYX- U TPEXCKOPOCTHLIE MO-
penu, npuYen TRaTLR CKOPOCTL Ang anna-
patoe HTCL, okazanaCb M3nuuecTBOM.
Haubonee ontumantHbIM PELIEHWEM OKa-
3aN0Cb UCNONL3IOBAHME ABYXrONOBCHHOIO
aucka BBl ¢ anmHon paboyero 3a3opa OKo-
no 20 mkM. BuaoeoMarHurogoH € Takum
avuckom cnocobeH 6683 nepexnioyueHwin B
xarane wuaoltpaxenws patorath Ha Cran-
RapTHom (SP) 1 ymeHLWweHHOM B Tpu pasa
(EP — EXTENDED PLAY) ckopocrax. Kave-
cTeo n3obpaxeHus NPU 3TOM OQUHAEKOBO
Ha 06enx CKOPOCTAX, HO HBMHOrQ XyXe MaK-
CYMaNbHO AOCTUXUMOrO. Npuyem BO3IMOX-
HO UCNONL3OBAHUE TAKOro AncKa U ans pa-
€07l 8 cuctemax NAJ/CEKAM. Pan nepe-
AéNnaHHbliX aBTOPOM BvaeoMarstuToQOHOB
HTCU ¢upm MATSUSHITA, SHARP,
SANYO, JVC cbecneunsanv Bnonxe ynoo-
nersoputTensHoe naobpaxexue NAJ/CE-
KAM B CTaHaapTHom pexuvme SP.

B 6onee BLICOKOKAYECTBOHHLIX MOABNSIX
NPUMEHRIDT AUCKM C HBThipbMA BMAEBOro-
noBKaMu ¢ AnnHoM 3asopa 60 (SP) n 20
(EP, LP) mkMm. B cucremax NAJ/CEKAM npw
pabore Ha noHuxXeHHown ckopoctu LP (11,7
MM/C) NPUMEHAIOT TONLKO ANCKU C YBThIPb=
Mf ronoskamun. Tponkon poxum (EP) o es-
ponenckvx mMoaensx He CrasHQapru3oaa,
XOTH TEXHUYECKU OH peanusyem. llepene-
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BNWAEOTEXHUKA

NaHHbie aBTOPOM BugeoMarHntTodorn JVC
—HR-D235U, SEARS-30557 o6ecnevneanu
pabory Ha ckapocTy 7,79 MMm/C (Bpems 3a-
nucu — 12 4 ¢ kacceton E-240) B pexume
NAN (8 pexume CEKAM nomexu o1 cocea-
HWX CTPOK 3anuCKh B KaHane useTHOCTU
CNULLKOM BENUKNK).

LDOCTaTo4HO BLICOKOE KAYecTBO 3BYKa
BUABOMATHUTODOHL! ofoux GopmMaros
ob6ecnequsaloT Npy UCNONL3VBAKUY CTaH-
Aaprront ckopoctu B cucteme HTCLU. Ha
aMepUKaHCKni PbIHOK BhLINyCKanuch Mone-
nu co crepeodoHneCKuM 3BYKOBLIM KaHa-
NOM ¥ UCNONBL3OBAHWEM CWUCTEMB! LLYMO-
nonuxeHus DOLBY-B. KauecTso 3syka npu
9TOM HE yCTynaeT 3BYHaHWIO KACCOTHbIX
MariutodoHOB cpegHero xnacca. Hanpu-
mep, sngeomarsntodon JVC — HR-D235U
HA BLICOKOKAYECTBEHHbLIX NeHTax cGecneyu-
BaeT cTepeo@OoHUYeCKYD 3anncCh 3BYKA 8
nonoce 50...14000 My u oGopynosaH cuc-
Temon wymononwuxenus DOLBY-B,

OAaHako B €BRPONENCKMX MoaansxX npu no-
HWXeHHLIX CKOPOCTRX HE YAAEeTCH NoNy-uTh
npUeMnNemoe KayecTeo 3Bvka NPU ero 3a-
NUCH HA NPOAONKLHLIA AOPOXKK. DupMbl JVC
n SONY pewunn 3ty npuGnemy BBEAEHUEM
B BUASOMarHUTOMOHb! SONONHUTENLHBIX 3BY-
KOBbIX kawanos knacca HI-Fl npn mucnone-
30BaHuK 3anvcu ¢ YM. B annaparype BETA-
MAX BO3MOXHa 2anMCb Q0 “eTbIPEX KaHanos
Ha noarecyuwx Lya=1,381 MI"y, R,=1,68 MI'u,
L=1,53 My, R,=1,828 Ml'u. Ana ¢popma-
Ta VHS npeaycmorpeHo asa UM kanana L=
= 1,3 My, R = 1,7 MI'y (B cucremax NAJ/
CEKAM L =14 Mly, R = 1,8 Mlu). 3a-
nuch oCecneynBaeTcs ABYMA QONONHUTENL-
HbIMWU BPAWaIOWMMIUCA FONGBKaMKU, CaBw-
HYTbIMW OTHOCWTE/IbHO BWAEOroNOBOK Ha
60°, npuuem CTPOKK 3anucu suaeocurHana
v HI-Fl 3ByKa Ha neHTe COBNapaloT, 4710
nPUeoaAUT K HeoBXxoauMOCTU NPUHATKA AO-
NONHUTENbHLIX MEP NCBLIWAKCWMX B3anM-
HYIO NOMBXO03aLUNLUOHHOCTL KaKanos uao-
Opaxenvna v 3syKa. Takumm mepamu Guinn
ONTUManbLHOE 4YacTOTHOE pas3fneneHue cur-
Hanos 1 ouibop Pa3NUYHLIX a3uMYTanbHbIX
yrnoB snaeoronoeok (t 6°) v ronoaok 3sy-
ka (£ 30°). flononHUTenLHOo ynydwaer pas-
nenexHvie 10 06CTOATENLCTBO, “TO BUALO-
CUrHan 3anuceiBaeTCA 8 NOELEPXHOCTHOM
CNOE NEHTHI, 8 3BYKOBbLIE CUrHanbl B ee rny-
6uHHBLIX ChOAX, YeMy cnocoOCTBYIOT U cne-
LUnanbHble KOHCTPYKUWK MONOROK.

Nepabie Moaenn BnaeoMarHMTodoHoOB ¢
kaHanamw HI-Fl He gocturanu kavecrsa
3ByKa NMpu BOCnpoussegeruu C KOMNAaxT-
OUCKa B 4aCTM AVHAMMWYECKOro AvanasoHa
¥ YPOBHA WyMoB. B HeKOTOPbIX cnyvaax
BbiNK 3aMeTHbl NOMeXK B BUAE TPecka ¢
vacTtoron 50 My OT KOMMYTATORa FON0BOK,
CywectaeHHo 6binv ebiwe u TpebaoBanma K
TOYHOCTH IOCTUPOBKW rONOBOK Ha AUCKE W
OpyruM perynnuposoyHbiM onepauwam, C
MOMEHTR nonsneHus Nepsbix BMAEOMariu-
TodpoHos VHS — HI-Fl B Hauane 80-x roncs
(nepean 13 U3BECTHLIX apTopy MOAENeNH
JVC — HR-DS556EG nossunace y Hac 8
1985 r.) 8 HUX NOCTORHHO BHOCHMNNCH YCO-
BOPWEHCTBOBalunA, B pe3ynwtate paxe
ONbLITHLIE NIOOBUTENY MY3LIKM BO MHOIMMX
Cny4anx He MOMyT pPasNuYUTL 3BY4aHUE C
suaeomaruiutodoncs HI-FI u ¢ npovrpel-
BaTenen Komnaxr-guckos. Hanpumep, eu-
neomardutodpoH JVC — HR-D960OE obec-
ne4yrMsaer B nonoce yactor 20 Ny ... 20 kl'y,
AnHAMUYECKUIA Avana3oH He meqee 90 gb
U KOIPQPHUMBHT HENUHENHLIX UCKAXEeHWA
meHee 0,005%. B nocneaHee spems uire-
pec Kk annaparype VHS —= Hi-Fl 8 Poccuu
CYLL{B8STBOHHO BO3POC, ITO caR3aMo ¢ Bonb-

10  PanviO Ne7, 1995 -,

wuM oBGreMoM CTepeoConPOBOXAEHUS
CNYTHUKOBbIX TENEBU3MOHHLIX Nepenay, B
TOM 4ucne B uudposom Bunae (NICAM).
MHoOrve coBpeMEeHKbI® BUASOMArHATO(AHb!
VHS — HI-Fl abinyckaloT ¢ BCTPOEHHbLIMU
nekopnepamun NICAM, obGecneynsaroummm
aHanoru4yHOe Kauyecray BOCMPOUIBENEHUA
KOMMNaKT-AUCKa 3ByHaHWE.

B 1987 r. o6e konxypwpyowme Gupmut
BbINYCTUNK HA PLIKOK BYASOMArHUTOQOH!
HoBbiX ¢opmaros: JVC — S-VHS (SUPER
VHS), SONY — ED-BETA (EXTENDED DE-
FINITION BETA), — ofecneunBalolumx aHa-
YUTENBHO Nykuiee KavyecTBo n3ctpaxerHns,
4yeM cooTeeTcTayiowmre 6a3oskie ¢popmaThl,
4YTO AOCTUrHYTC B OCHOBHOM 33 C4eT Npu-
MeHeHust MeTannonopowkossix (MF) u me-
Tannuavipoaarubix (ME) MarHuTHelx nexr.
Anroputmer 06paborku angeocurHanos B
suaeomarintTodonax ED-BETA cyulecTseH-
HO OT/HYAIOTCH OT NPUMEHeHHux 8 op-
mate BETAMAX, 4T0 npuBeno K Hecosmec-
TUMGCTK annapatypbl. Ha e3rnna asTopa 3o
0Xa3anoch pewanilnm dakTopom, Npeaon-
peaenuswmumM noGeay ¢opmara S-VHS 8
60nLUIMKHCTBE CEXTOPOB PbIHKA, TaK Kak pPas-
paGortuvkn dupm JVC u MATSUSHITA npu-
AepXusanucCb NPUHLUMNG HYaCTUYHOM COBMEC-
TuMocTn. Bugeomarintodonnst S-VHS cno-
CcobHbl 3anNuChiBaTk U BOCNPOW3BORUTL B
popmate VHS. B nocneanne rogs! paspa-
GoTumkn pupmul JVC ewe Gonee noBbiICU-
Nn cTeneHs COBMEeCTMOCTH B annapatype
¢ mapkuposkont SQPB VHS (SUPER VHS
QUASI FLAYBACK]}, no3BonswiLe# socnpo-
n3800ATb 3anucu S-VHS ¢ kauecrsom, CO-
OTBETCTBYIOWMM 3anucam VHS, npuyem 6ea
CYLIECTBEOHHOMO YBENMYEHUA LieHbl BUAEO-
mMaruuTodoHa TOro xe knacca (PANASO-
NIC: NV-W1, AG-5150, AG-5250).

TexHu4eckne xapakTepPUCTUKU COBPEMEN-
HbiX Buaeomarkuvodonos S-VHS secoma
BRICOKM, NTO NO3IBONAET UCNONLIOBATE UX 8
npodeccroHansHbLIX Lensx (paspewamnulan
cnocobHOCTL — no 500 nuHuiA B mogenu JVC
— BR-S605EB, oTHOweHue Curkan/wym sun-
peocurHana — no 46 nb 8 Moaenax JVC:
BR-S522E, BR-S822E). Annapatypa S-VHS
NONYHACGT UIMPOKOE PaCNPOCTPAHEHUE Ha
PEeruoHanbHbBIX CTyAusix B Hawen CTpaHe,
TakK kax LleHb! Ha Hee Bbiwe COOTBeTCTaYI-
UuX ueH annapartypbl VHS scero B asa-Tpu
P23a, a 1eHbl Ha TeXHWKY NPOPEeCcCUoHanb-
Hbix Gopmaros (MIl, BETACAM-SP, D3, DS)
— Ha 0AWH-ABa NOpsAaka,

ViHTepecHasn cuTyauus Cnoxunacs 8 C8s-
3n ¢ poinyckom 8 1983 r. dupmon SONY
BOCbMUMMWNNMMETLOBOW annaparypbl. Xa-
PaKTePUCTUKH BnaeoMarHUTopoHcB $op-
matos VIDEO-8 n ocobenHa HI8 npesocxo-
ANy COOTETCTBYIOWWE NapaMeTpsl anna-
patypel YHS. B couveTtanmm C BbLICOKOTOX-
HONOriHbIM JINMM 1 o4eHb HeGoNbLLULOWK Kac-
CEeTOW KOHKYPEHTOCNOCOBGHOCTL HOBOW TEX-
HukY dupmel SONY okalanacu 8ecbma Bbi-
coxon. Qopmar Obin nogaepxaH AeCATLIO
¢upmammu [3], YTo A3n0 NOBOA K MHOro-
4ucneHHbIM nybnukauyuam 8 3apybexHo
nevaru, npeapexasiuuM CKopoe BbiTecHa-
Hme GopMaTa VHS € OCHOBHBIX PbiHKaB. TeMm
HE MeHee u cewqac annaparypa gopmara
VHS BCe ewe ysepeHKHO AoMuHUpYeT Ha
PbIHKe ObITOBOWM 3NEKTPOHWUKK, 3 Y Hac BO-
obuie mMano KTo suaen suaeomarHurodo-
Kbl VIDEO-8.

OcHoeHOe npeuvmywecyeso ¢opmarta Vi-
DEO-8 — BO3MOXHOCTL peanu3auuu Xam-
Kopaepos (Braeokamep C BuA8oMarHuTo-
porom) oyeHt HEOONLWUX Pa3MepoB U
MaccCbl — GuIno HeTpana3osaHo pa3pabor-
ynkamu pvpm JVC n MATSUSHITA sbinyc-

koM ManorabapurtHeix suaeokaccer VHS-C,
S-VHS-C Ha ocHOBE BCe TOro Xe npviHum-
na YacTuyHowu coamecTumocTu. Manoraba-
PUTHbLIE KACCeThl MOXHO yCTaHasnupaTb B
niobor suaeoMarHntTodpon VHS (S-VHS),
VCNoNL3yn CNeuvanbryo kacceTy-anantep
(uevon 10...20 ponnapos). Anantepb!
VHS/S-VHS paxe HemHOro nopoxe ma-3a
HANUUUA AONOAHUTENLHBLIX MEXaHUYECKUX
yanos, obecnaymnBariumux nAeHTUUKaLv
dopmMaTos yCcTaKOBNEHKHbIX B aaanTep Kac-
cet (VHS nnu S-YHS).

B 1990 r. ¢dupma JVC snepsule npoae-
MOHCTpUupoBana supeomarHnrogon HR-
FC100 ¢ yH1BepcanuHbiM YCTPOWCTBOM 32~
rPy3Ku Xaccers. 3T0T HBAOPOrov annapar
NO3BONKET UCNONL3CBATL KaK 06bIYHbLIE Kac-
cethbl VHS, TaK #1 komnakTHbie VHS-C. Kam-
Kopaepu VHS-C {S-VHS-C) HuCcKkonbLko He
ycTynaiot no raGapuram v Becy annaparty-
pe VIDEO-8 (HI8). Hanpumep, asTop pabo-
Tan ¢ suaeokamepon PANASONIC — NV-
S78E (Mmonens 1993 r.) hopmara S-VHS-C/
HI-Fl-ctepeo ¢ undposon o6paboTkoh su-
peocurdana. Kamepa obecneunsaey ungpo-
BOM cToNn-Kaap, uMdposoe cTpobuponaxue,
umdposyrd crabuausaunio raobpaxeHus,
LMOpPoBOe MUKWIMPOBaHUe, NPOLEeCC Chem-
K NONHOCTEID aBTOMAaTu3npoBad. Paape-
wawwan cnocotHocets — Gonee 400 nuHnA,
OTHOLWGHWE CUrHAN/WYM NO BUOEOCUTHANY —
43 nb, no 3sykoBoMy curHany — 47 ab, nono-
ca 3anucsigaemMbix vactor — 50...20000 Iy,
Paamepbl kamepsl — 242x115x72 MM, Mac-
ca — 770 r (6e3 Garapau).

HemanoBaxHbiM J0CTUXeHuam pupmbl
JVC MOXHO cuuTaTh pa3palorky v sHep-
PeHNe CUCTOMbI BLICOKOTOHHOMO MOHTaXa
Ha OCHOB@ agpecHoapemMenHoro xona VITC
(VERTICAL INTERVAL TIMECODE — ape-
MGHHOW KO B MHTEPBanax Nonesbix MMNYNb-
con). B pesynerare yaanoch NPOBECTU CTaH-
AapTU3auMIO BNACOKAMEP M MOHT2XHbIX YCT-
povicre B pamkax ¢opmaros VHS n S-VHS.,

OaHuM 13 nocnegHnx KoCTvxeHnin Gup-
Ml JVC 6e3ycnosHo cneayer HasBaTe pas-
paborky ¢popmara W-VHS. B Kem ocHos-
Hble napamerpbl Basosoro ¢popmara VHS
COXPaHeHb!, HO K TOMY X€ oGecneuungaercs
pabora € WUPOKOPOPMATHLIM CUrHANOM
TBY (16:9, 1050 cTpok, 60 nonen). OaHaxo
ANA esponenckux notpeburenen 3ToO Noka
MOXHO CHMUTATL 3K3O0TWUKON, TaK Kak eBpo-
NertKue Belare/ibHele Oprasnaauny nuilb
Tonbko npopabaTbiBaldT TeopeTnyHeckue
BONPOCHI N0 craspapTmaaunu TBY, 1 3necsk
6biToBaRA TexHuka snaeoaanucu TBY (16:9)
— peno oraaneHnoro Gyaywero.,

dupma SONY B nocnegnyvie rogel pesko
yBenuuKna npou3eoacTRO BUABOMArHUTO-
doHoe VHS. Hanpwumep, B cc nponasoacT-
peHHon nporpamme 83/94 rr. 6uino 15 mo-
nenevi VHS n 3 mopenu Hi8 (He cuutan kam-
Kcpaeput). A Ha HaweM poiHke 8 nocnon-
Hee spemMA Qupma SONY BecbMa axTUBHa
U nponaer BupeomMarHuTodoHbl TONLKO
dopmarta VHS. 3710 obcronTenncTBo, NO
MHEHUIO aBTOPA, N NOCTasnUNo NOCICAHIOK
TOYKY B Conepxuuectse GopmaTos ObiTO-
BOW BMABO3ANICK ARYX DUPM.
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naparypa ¢oupmel JVC. Hacte 1. — TexXHUKE KUHO
v ranesugenun, 1994, Ne 8, ¢. 11—15.

2. MARUBENI — na pbitkax Poccav u CHIM. — Tox-
HAKA KVMHO W Tenovwuaenua, 1994, Ne 2, c. 51-65.

3. Epwos H. M., Qementhey C. §. Bupsoobo:
pyaonanue, — Cankr-Nareplypr: Nennagar, 1953,
Cc.105—114,



BUAEOTEXHUKA

SALEP)XKA OTKPbIBAHUS

KUHECKOIIA

U CTYINEH4YATbIN MPOIrPEB

B. JAHUJTYUIKUH, r. ¥YnsaroBCK

B xypHane yxe onybnukoBaHO MHOro crareyi o0 ycrporcreax
NPOANEHNS XN3HU KUHeCKoNa. B Hux peds wna 00 y3nax niaas-
HOro MM CTYnen4YaToro nporpesa karona, o0 ycrpouncreax 3a-
AEPXKN nofdayun BbICOKOIr0O HAMPSXeHus Ha aHog KuHeckona, 00
y3nax 3akpblBaHusi 3MEKTPOHHOro MNPOXEKTopa Ha Bpemst npo-
rpesa Kkaroga. PacckalbiBanochb ¥ O KOMNAEKCHOM YCTDOWCTBE,
obecrneuynBaiowemM CoOYeTaHne TPEX NPeabiayLnx crnocobos BKMO-
yeHust KuHeckona. B nybaukyemMoi 30eCchb cTarbe aBTopoM NpPes-
NOXEH Y3€5 384EPXKN, KOTOPbII OH WCrioNbL308an Kak ans 3a-
ACPXKN OTKPbIBAHUA KMHECKOMA, TaKk v A5 CTyrneH4aroro fpo-

rpesa Kkaroaa.

B cospeémeHHbix Tenesudopax 2YCUT,
3YCUT, 4YCUT anHonHoe HanpaxeHue Ha
KMHECKOMNe NOKBAAEGTCA NOUTH Cpaly nocne
sxnoveHun (yepes 1...1,5 ¢). U3-3a aroro
NPOUCXOAUT BLIPbIB INEKTPOHOB C XONOA-
HOrO KaToAaa, HTo NPUBOAUT K PA3PYLLEHUIO
ero aKTuBupPOBAHHOro CNOf U, B pe3ynbra-
TE€, K PE3KOMY CHUXEHUIO ero 3MUCCUOH-
HOW cnocoGHOCTHU. NMpn 3TOM PE3KO CHU-
XaeTCch APKOCTL N KOHTPACTHOCTL U306pa-
XeHua, Hapywaertcn banaHc 6enoro.

CTaTUCTUHECKME [aHHbIE NO PEeMOHTY
LBETHbLIX TENEeBu3OPOB NOKa3bIBAIOT, 4TO
45...50% scex 3aMeHAEeMbIX KNHECKONOB —
3TO Te, KOTOPbLIE NOTEPANN 3MUCCCUK n3-
3a pas3pylweHus Katona B npenenax rapax-
TUAHOrO cpoka akcnnyarauvu. Aonrosey-
HOCTb KMHECKONA, Kak u3BecTtHo, obecne-
YMBAETCHR NPY YCAOBWM NPOrpesa HUTH Ha-
Kana, T. €. Karoaa, B Te4EHUE BRPEeMEHU, He
MEHEE YKa3aHHOro B nacnopTe Ha KNHeCKon
(epemn roroBHocTy -~ He Gonee 15 c). B
TEUaHUE ATOrC BpeMery HeoSxoawmo OF-
CYTCTBUE BbICOKOIO HANPRKEHWUS HA ero
aHoAe nnu 3axkpbiBaHue kuHeckona. [Ann
obecneverun NOCNEAHEro v npeaNaraeTca
y3€N 3a0EepXKN ero BKAKMEHUS.

MpuHurnuansHag cxema y3ana 3aQepPXKu
ana renesn3opos 2YCUT ¢ Moaynem uger-
HocTn MLU-2 uaobpaxeHa Ha puc. 1. MNpwn
BXIONENMW Tenesusopa kosaedcarop C1
pa3paxeH, TpanaucTop VT 1 3akpwit. Beico-
K1 YPOBEHbL Ha ero KONNeKTope Yyepea Ano-
Ae VD1, VD2 noctynaer Ka 6a3y TpaHauc-
Topa VT2 u orkpuiBaeT ero. Cnefosarens-
HO, Yyepea uenw R5VD3 v RE6VD4, a Takke
OTKPLITLIN TPAHIUCTOP VT2 BLIBOAbL S 1 14
mukpocxeMbl K174YK1 (MCA660) moayna
ML-2 okasbisaroTcs coeAMHEHHbIMU C 06-
WuM npoaoaom, B pelynbrarte BUaeocwr-
HaNb! H3 BbIXOALI BUAEOYCUAUTENEN K, Cne-
A0BAaTaMbHO, KaToAb! KMHECKONa HE rpPoXo-
OAT U OHW 3aKPLITHI NONOXUTENbHLIM Ha-
NPSXEHUEM, NPUIOXEHHbIM K KaToaam C
BbLIXONOB BWAEOYCUNUTENEA.

Mo mepe 3apnaku konpexcatopa C1 ve-
pe3 pes3uctop R1 HanpsaxeHue Ha 6ase
TpaHaucTopa VT1 so3pacraer u npy 4ocTv.-
XeHUU NOPOrosoro 3HAYEHUR TPAH3IUCTOP
OTKPLIBAETCS, YF0 NPUBOAUT K 3aKPbIBAHUID
TpaH3ncTopa VT2. BhiICOKoe HanpRXeHne Ha

KONNneKTope rtpansuctopa VT2 zakpbiBasT
avoawl VD3 n VD4, Ha akpare Tenesunaopa
nosenaeTca u3obpaxexHve.
MpuHyMnuanbHan cxema yana ANg 3akPsl-
BaHWA xuHEckona 8 renesuaopax 3YCUT c
MoaynaMut usetHocTn MU-3, MU-31, MU -
31-1, MU-33 nokasana Ha puc. 2. 310T y3en
NOCTPOEH Ha OCHOBE Y3Na NO Cxeme Ha
puc. 1. B aTOM cnyqae nocne sxNoMenns
renesuaopa TpaHancTop VT3 3akpbiv. Bui-
COKOE HaNPRXEHWEe C €ro KonnekTopa 8 Te-
HYEHUE BPEMEHW, ONPERCNNEMOro NOCTONH-
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Hon Bpemexun uenn R1C1 (ne menee 15 ¢),
cymmupyertcs yepes auoa VD3 ¢ kanpossbim
MMNYNLCOM ralleHun, KOTOPLIA nocrynaer
yeped Ao Vo4, CymMaprtih CurHan npo-
XOAUT B LUeNnb raweHus, No KOTOPOW paHee
NPUXOAUN TONLKO KAAPOBLIA UMNYNLC ra-
weHusa, 4to 1 obecnevynsaer 3akpblBaHue
KuHeckona. Mpy aakpeisaHum TpaH3ucTopa
VT2 (cm. puc. 1) OTKpLIBaeTeHn TPaH3UCTOP
VT3, anon VD3 3akprisaercsa v yCTPOMUCTBO
raweHusi tenesusopa HaunHaeTt paborartb
B 00RMHOM pEXUME, T, €. Ha BKpaHe Tene-
guaopa nossnsieTcs usobpaxenue. Mpw
OTKPLIBAHMWU KMHECKONA NPONCXOAUT NnaB-
HOE yBenu4eHue ypoBHA BUABOCUrHAnoB 1
U3MEHEHWE YPOBHR YEePHOrc Ao ycraHoa-
NEHHOro aHa4eHs,

[ oCTOMHCTBOM Y3N0B8 NO CXeMam Ha puc.
1 ¥ 2 MOXHO CYUTaTbL Takxe "MArkun" pe-
XUM BKIOUEHUS! UCTOYHMKA NUTAHWUK, YTO
NOBLILIAET HAAEXKHOCTL TENeBuaopa.

Y3en no cxeme Ha puc. 1 Obin npuMeHeH
v Npn paspaboTke OAHOro U3 BapuaHTOB
y3na CTynenyaroro BKNOYEeHus Hakana ans
yCTPaHeHun GpocKa TOKa B 1eny HWTU Ha-
Kana nocne pXIIOYEHUR Tenesmnaopa. 3roT
y3en Conee NpUemnem Ans COBRPEMEHHbLIX
MOgEenen Tenesu3opos No CPaBHEHUD C
YCTPOMCTBOM, onucanHuiMm B [1]). Mpunum-
nUuanLHaga Cxema yana CTyneH4aToro BKNK-
YyeHus Hakana ana tenesulopa “AnexTpoH
LI-280" naobpaxena Ha puc. 3.

Mpu nenonL3opaHnv OQHOBPEMENHHO Y3-
NOB CTYNEeH4aToro BKNIYEHRUA Hakana v 3a-
AEPXKWA BKNAKIOHEHUR KMHECKONa nocne no-
AauM HANPSPKEHUA CETU Ha TeNeBu3op 3k-
PaH HauYMHACT CBETUTLCA NPUMEPHO Yepes
20 c, npuuem nepssie 10 ¢ npoucxoawt
NPoOrpes HuTy Hakana NPU NOHMXEHHOM
Hanpsikenuy, sarem ewe 10 ¢ — nporpes
NPYU HOMUHANLHOM HANPAXEHUU N TONbKO
nocne 3Toro OTKPLIBAETCA KUHECKoN.

B y2ne ciynenyatoro ekauennsd Hara-
na vucnonssosaHo pene P3C-22 (nacnopr
P® 4.500.129) € yeTvipbMa rpynnNamy KOH-
TaKTOB, ABE W3 KOTOPLIX yAaneHkb!, a ocTanb-
Hble cCoeAnHEeHbI napannensHo. MoxHo uc-
nons30BaTh U ApPYyrue pene, HaaexHo cpa-
OarwiBarowme npy Toke 30 MA,

Bo MHOrux renesmn3opax ¢ yCTPOUCTEOM
ABB, nanpvmep, "Pydun 61T1L14034", npo-
ucxoauT HecpabarbiBaHye ero ycTpomucTaa
3akpbiBaHmst unu cpadartbiBaHve ¢ Heaocrta-
TOYHLIM BPEMEHEM 33AePXKM (MUKpoOCxe-
Ma K174XA33) ¢ npospnedveM Ha 3Kpane
HeapocTatka, npucylero yctponctsy Abb
[2]. Moatomy Bwbina nposeneHa 3Kcnepu-
MeHTanNbHan NPoBepka y3na no cxeme Ha
puc. 2 8 Tenesnsope "Yaka 61TU468", B
KOTOPOM YCTAHOBNEH MOAY/Nb UBETHOCTN C
ycTponcTsom ABB. Pe3ynbTarthl npoBepku
0Ka3anuchb NONOXUTENbLHBLIMU, NPUHEM Bpe-
MS 3a0CPXKH Y3na CYMMMPOBa/NOCh C Bpe-
MEHEM TpUrrepa 3alepxku B MUKPOCXeme
K174XA33.

Anst nuTannn pacCMOTPEHHbLIX Y3N0s ue-
noNL3YIOT Hanpskenue +12 B ucTouHuka
nuTanus Tenesunsopa. Cneayer nmerts B
BUAY, YTO AN HaACAKHOro cpabarbiBaHus
y3nos TpaHauctop VT1 aonken nmeThb KO-
adduumeHT nepenaym toxka 6asnl HE Me-
nee 80,

JWMTEPATYPA

1. Banhuvxos B. 3auira nakana kMHeckonon, —
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KOAUPYKWee ycrponcteo. — Paaquo, 1990, Ne 1,
c. 50-55.

PAQVO te7.1995¢c. 11



3BYKOTEXHUKA

NnOAABJIEHUE
HALOTOHAJIbHbBIX NMOMEX

B BbITOBOU

SBYKOSAINUNCHU

C. ArEeB, r. Mocksa

PaccmoTpuM pasnuvyHbie BapuaHT! pea-
nu3auvm OHY ana nepesanvcn.

Mepsbi Cnyyain, Koraa NOAABNEHWIO NOA-
nexar "nanekme” no 4acTore Nomexwu: Ha-
BOAKWU CUrHanNoOB MECTHbIX PaauOCTaHUURA,
nomexu Ha Bbixope NKL co casepxanckpe-
Th3auuen 8 4—16 pas, a Takxe NoMexu Ha
Bbixone MK ¢ "uMnynbCHuIM" nnu “ogHo-
OGuTHbIM® UAMN. Onn noHUXerus 3Tux no-
Mex A0 ypoBsHs B =50 a6 BnonHe A0CTAaTOY-
Ho npumersutsb PHY ¢ yacTtoTton cpeaa
18...19 kI'U 1 xapakTepucTnkon, onuceLIBae-
MO NONMHOMOM BaTtTepsopTa 3-ro NnopsaKa
NPy HepasHOMEPHOCTW B8 N0N0Ce nponyc-
kaHun -3 ab.

Mpyn nocTpoexnu GunbTRa, NPUHUMNKANL-
Has Cxema KOTOpOro NpuBeAeHa Ha puc. 7,
6nina ucnons3osaHa cTpykrypa Sallen &
Kay, HeCMOTpsi Ha e BbLICOKYID YYBCTBMW-
TeNLHOCTb K HOMUHanamMm aNeMeHTOB (OHa
nponopUUoHanbHa A0OPOTHOCTY NONKCOB).
Ong NOHWXEHUA HYBCTBUTBNLHOCTY U OAHO-
BPEMEHHOI0 yNyHlUEHUS BPEMBHKLIX Xapak-
TepUCTUK NepepartoyHan GyHKums Bbina Mo-
AuduLMpOoBaHa C LIeNbI0 CHUXEeHWR Ao0poT-
HOCTK NONKOCOB UEHOW NOKBNEHUA NNABHO-
ro cnapa A4X B nonoce NPoOnNyckaHus (Cm.
puc. 8, kpusas 1).

Kaxk BUQHO U3 PUCyHKa, NPUHATAN YacTo-
Ta cpeda cocrasnfeT 18 klMy no yposHio —3
AB. HepasHOMEPHOCTL rPyNMNoBoOro BpemMe-
Hu 3apepxku (FB3) dunbrpa, cbycnosner-
H3R HENNHEWHOCTbLID ero ¢as3oyacTOTHON
XBPaKTepPUCTUKK, He npesbilwaer 5 MKe, Y
TO Ha yacrotax aviwe 10 klMy (cm. puc. 9,
KpvBas 1), 4TO Ha CNyxX COBEpPWEeHHO He3a-
METHO [7]. Buibpoc Ha nepexonHown xapak-
TepucTuke He npesbiwaaT 5%, a HeaAnHenk-
HOCTb @YX B NONCCE NPONYCKaAHNA HE npe-
BbiaeTr 12 rpanycoB. Cneayer oTMeTuThb,
4TO B nonoce yactor ao 10 kMy, vanbonee
KPUTUYHON ANA CTEPEOBOCNPUATHA, HepaBs-
HoMepHocTs MB3 He npesbiwaer 0.5 mkc,
4TO COOTBETCTBYET HenuHenHocTy OYX He
6onee AByx rpanycos.

Orecyrersue cnapa A4X 8 oGnactu yac-
TOT 8bie S00 kMy 06ycnoBNeHO NaaeHuem
rny6bure obpatHon cenav 8 OY DA2, schea-
CTBME Hero ero BuiXOQHOe COonpoTuBneHue
npuobpeTtaer WUHAYKTUBHBIN Xapakrep v
BMEecCTe C KoHpeHcaTtopom C3 obpasyer
xonebarencHoe 3BeHO. [AnA nofasneHus
3TOFO 3exra 1 NPeRoTepaweH1s nege-
rpy3ky OY no kpytuaxe B8 dunbrpe ycra-
HoBnera uenoyka R1C1 (Ha puc. 8 AYX,
n3obpaxenHan WTPUXOBOW NUHWMEH, pac-
cuyuTaHa 6e3 yuera ee gencremn, A4X ¢ RC-
LeNOo4KOoW Ha BbICIUMX YacToTax uaobpaxe-
Ha CNNOWHOWM NHWUen).

Ha pucynke 10 (kpvBasa 1) noka3saHa pe-
akums GunbTpa Ha CKa40K BXOAHOro Hanpsi=
xeuua ot -1 B no 0 B. MNepexoaHbiii npo-
LEeCC NPakTU4ECKU NONHOCTLID 3aryxaer

Oxonuanve. Havano cw. g “Paaro”, 1995, Ne 6.
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yepea 160...200 mkc, noaroMy Ha cnyx oH
abconTHO He3aMeTeH: NOPOoroBoe 3HaYe-
HUE ANUTENbHOCTU NPUABYKE NO YPOBHKIO
-40 ab (1%) cocrasnaer ke menee 500
MKC Aaxe ans cpeaHeyacroTHbX (1...4 xlMy)
npu3asyKkosB [7], a y Hawero ¢puneTpa Bpemn
ycraHosnenusn ¢ ToqHocTsio 0,1% He npe-
Bbilwaer 160 mKce.

PucyHok 11 (kpuBas 1) nokasuiBaer
CNEeKTRaNnbHY0 NNOTHOCTbL HANPRXEHUSR Bbi-
XOAHOro wyma GuneTpa NPY 3aKOPOYEHHOM
Bxone vnu paboTe OT ucroyHMka curHana ¢
BbLIXOAHbIM COnpoTHanexuem He Gonee 1...2
KOM. CpenHexBaapaTuyHOe BIBELLIEHHOE
(M3K-A) 3navenue SLC 8bIXOQHOTO 1WWyMa
B nonoce po 20 kly cocrasnseT 2,8 mxB
(=111 nBB).

Yaunreigas, 4TO0 HOMUHANLHLIU YPOBEHL
BLIXOAQHOMO cUrHana COBPEMEHHbLIX TIOHEPOB
n NKLA coctasnner He menee 100 mB (-20
nbB) v 2 B (+6 nbB) cooTBeTCTBEHHO, NO-
nyvyaem AvHamuyeckun auanasoH dunsrpa
B aTux cnyyaax 91 v 117 ab coorsercraeH-
HO, YTO AOCTATOYHO Aaxe Ans MarkuTodo-
Ha, OCHAWEHHOro CUCTEMOMN LYMONOHUXEe-
Hus dbx-Pro unun Telcom-C4. Makcunmans-
Has amMnNuTyAa BXOAHOro CurHana onpegpe-
NRETCH LoNYCTUMBIM CUH(]A3HBIM Hanpaxe-
HuemMm QY u cocrasnger npumepHo 10 B 8
3aBUCMMOCTK OT Tuna QY. Ecnu npuHsThb
TAKOE HANPRXEHWUE 3a BEPXHIOK rpaHuuy
AVHAMUYBCKOro Arana3ona, TO OH NpPeBbl-
cur 130 a6 (!).

YpoBeHb HEAUHENHbIX U KOMBUHayUOH-
HbIX MCKaXEeHuhn nNpu UCNonbL30BaHun yka-
3amHbIX Ha cxeme OY — ne 6onee -100 b
npu BuixoAHOM cursane +6 nbB.

Mpn HesoaMoxHoCTH anR paavoniobure-
na npuobpecTtn OY tuna NE5534, NE5532
(BTOpPO — caBoeHHus) unu OP-27, aonyc-
TAMA, BO-NEPBLIX, UX 3aMaHa Ha Nwbbie OY
C 4aCYOTOW eAUHUYHOIO YCuneHusi He Me-
Hee, yeM 3 My npu BKNKDUEHVM NOBTOPWU-
Tenem, Hanpyumvep, K140Y4025 (ananor OP-
27), 4558 (cpsoenHvin), LM318 (ananor
K140Y11),KS44Y2, KS74YA1, TLO71 —
TLO74 »nu TLOS1 — TLOS4 (or oaHOro Ao
yetbipex QY a xopnyce), a 80-BTOPLIX, BO3~

MOXHa peanuiaauus GpunbTpa ¢ NOBTORPU-
TeNnAaMyY Ha AWUCKPETHLIX TPaH3IucTopax
(puc. 12).

3amena OY HeCKObKO YXYAWAEeT WyMo-
Bble XapaKTepucTukuy, a kKoapPuumneHT He-
NUHENHBLIX UCKAXEHWI MOXET BO3pacTu Ao
-90...--80 ab, uTo, 0AHaKO, HeCYL|eCTBEeH-
HO NPWY Nepesanucu Ha KacceTy. TpaH3uc-
TOPHbIN X& BapuaHT He yCTynaeT No xapak-
Tepucrtukam ©OHY na QY.

To4YHOCTL HOMUHANOE 2NEeMEeHTOB ANA
31oro dunbTpa ACCTaTOYHa B npeaenax
3...5% nna kongeHcatopos C4—C6 u 1...2%
ana peauctopos R2—A4, yro 8 noburens-
CKVX YCNOBUAX BNOAHE A0CTUXUMO. OcTane-
Hble HOMWHANbLI HEKPUTUYHDI.

Bropown, 6onee cnoxHbinl cnyyan — no-
pasneHue 6nu3kux No yactore nomex. He-
06x0aAUMOCTDb B 3TOM BO3HWKAET NPW 3anu-
CU CO CTEPEOTIOHEPa U NPW Nepel3anncy C
NKA, wMmewowero knaccuyeckun LIAN Gea
CBEPXAUCKPETM3aUUU B COYETaAHUU C HEe-
CNOXHbIM aHaNOroBuiM PUNLTROM URKU XKe
NKA, ocHaweHHoro cucremon “Legato
Link".

MNoaaaneHue Takux NOMex CywecrTBeHHO
cnoxiee, noaTtoMy 3peck Gonbwee none
ANS KOMNPOMUCCOB MEXAY KPYTU3HOW cKaTa
AY4X (onpeaensirouien 4acToTy cpela) u
cnoxHocteio ®HY. MNpu 3anucu ¢ TIOKEpa
nonaBnerue nomex Ha vacrore 16,25 kiy
AN OTEeYeCcTEEHHON CUCTEMD! M Ha YacToTe
19 kl'y AnA cucTemul C NWUNOT-TOHOM HE
nonxHo Geitb meHee 50 ab. ns nepesa-
nucu ¢ MNKLO Ttakoe ocnabnenue AONKHO
AOCTUraTLCR ANA HacToT Boitwe 24 kly, echn
HE Y4UTbIBATkL XENATEeNbHOCTb OrpaHuIeHus
nonock! Hactor ao 14...15 k'y (cM. nepBy1o
4acCTb CTaTby).

B cBsi3u C BLILWEN3NOXGHHLIM NPBACTaB-
nAeTCR uenecoobpasHbiM OrpasuynuTs Yac-
TOTY Cpe3a 3HavyeHueM 14 k', 4Tohul Npn-
MeHuTbL GUNLTP ceabMoro nopagka. Kak
BUAHO U3 puc. 8 (Kkpusan 2), rae npusese-
Ha AMX atoro ¢punbLTPA, YacTora cpesa co-
crasnaer 14 kly no yposhio -0,3 AB, a se-
NMYMHA NogasneHus CUrHanoB ¢ vacrora-
Mn Bblwe 16,3 kM'uy — He mexee 52 ab. Ha
Bpe3ke puc. 8 BuAHO, 4To AYX nagaeTt noy-
T OTBECHO, KaK CTeHa, 4TO U CTano Npuyn-
HOM AN TakKoro Ha3BaHwuR, Kax “punbrp-
crenka” (“brick-wall”).

Ho BCe “MEET CBOK LIEHY, ¥ 38 XOPOLWYIKD
AYX npuxoauTcs AOPOro NNatwuTe BO 8pe-
MenHOW oOnactu. B nepByio ouepenb 3To
OTHOCUTCA K xapakTepuctuke B3 u spe-
MEHW YCTaHOBNEHUA NepexoaHoro npouec-
€a, NOKa3aHHbIX Ha puc. 9 n 10 cooTBeTCT-
BeHHO (xpusas 2). B nonace nponyckawua
HepaaHoMepHocTe B3 gocturaer 400 mxc,
a NepexoAxbi NPOUECC NOCne Ckavka naur-
ca okono 1,7 mc Ao ToqHoctu B 1%. 310
agnaerca cneacravemM QyHAAMEHTANbHON
B3auMOoCeaA3n Mexay wupueon obnactu
nepexopna 0T NONOCLI NPONYCKaHUsa K NoNo-
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3BYKOTEXHUKA
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3BYKOTEXHUKA

ce 3arpaxiaeHus U ANuTenb-
HOCTbIC NepexoaHoro npouec-
ca [8].

Anq yCTpaHerun HepasHo-
MBpPHOCTH NB3 MOXHO yBenn-
HUTb 3a0EPXKY HVZKNX WU
CpenHUxX H4acToT NPH NoMoLWn
Tak Haasigaemoro $asoBore
dunbTpa, Unu Koppekropa
MB3. Obwan AnNUTENbHOCTL
NEpPexoAaHOrc npouscca npu
3TOM HE N3MEHUTCK, HO 3Ha-
HNTENbHO yMEHbLLATCa MUCKa-
XEHUS $OPMbl CUrHANOB U
NepexoAHbLIn Npouecc craHeT
NOYT CUMMETPUYHbLIM, “yno-
nosuHVAE" BPEMA YCTaHOBNe-
HAR. B npuHumne, a1a KOppex-
uMs, OCOGeHHO HA BbICLWINX
yacrtoTax, coscem He obaala-
TeéNnbHa: HEPaABHOMBPHOCTH
B3 s 400 Mkc cooTBeTCTRY-
eT NepemMeueHe UCTOYHUKA
3syka Bcero Ha 14 cm. B noa-
TBEPXAEGHME ITOMY MOXHO
COCNATLCS Ha YyTBepPXAeHwe
[9], “Te noporosbiM 3HAYEHK-
@M 32MeTHOCTU HepaBHOMEp-
HocTu (B3 8 3aBucuMOCTY OT
yCNnoBuin ABNKETCH speMA
0,6...2 Mmc. AAnuTenbHOCTb
“3soHa" (1,7...2 MC) MHOro
MEHbLUE, YeM Bpema BOCCTa-
11 HOBNEHUA HYBCTBUTEALHOCTH
yXa nocne npuxona nepsoro
CKauka (Ha BLICOKMX MacToTax
npumepHo 7...10 mc). Buiur-
Pl X OT NPUMEHEHWN
punbTpa aKsuBaneHTeH (Cm.
Nepeywo 4acTb CTaTb) pacwan-
PEHUID AUHAMUYECKOro Lwa-
nasoHa Ha B...10 ab 3a cuer
NPEAOTBPALLEHURA CPErPY3KN
NEHTLl N YCUANTENA 3anucy,
4YTO HACONOCTABUMO LIEHHEE N
3amMeTHee, Hexean Hebonb-
woe CMelleHUe 3RyKOBOW na-
Hopambl. Tem He MeHee aaTo-
poOM paccuuTan $asoBbivi Kop-
pektop x dunbTpy (Ha puc. 9
KpuBan 3 nokaslbiBaeTr €ro
newncrene). OagHako Koppek-
TOP MOAYHMUIICR OYEHbL rpo-
moaakum (17-ro nopsgkal),
NO3TOMY Cro ONUCAaHUE N NO-
APOOHbLIE XaPAKTEPUCTUKU B
craTbe He NpuBeaeHsbt.

MpakTuyeckas cxema
dunbTpa ceabMoro nopsaKa
npuseaeHa wa puc. 13. llo-
CKONbKY BbINONHEHMUE TAKOro
dunbTpa 63 noaACTpolku
BO3MOXHO NULL NPU NpUMe-
HEHUU NPEUN3NOHHBLIX (Ny4we
0.5%) RC-3nemeHTOB, HEROD-
CTYPHbIX ans OonbwuHcTea
paguonioburenei, NaHHwM
$NLTP NOCTPCEH NO CxXeme,
obecneunsawueil BO3MOX-
HOCTb €ro TOYHON HACTPONKUN
"3a ogmH npoxoAa”, To ectb Hes
B3aUMOCBR3U PerynupoBokK.
Tpebyerca nuwb TOYHO BbI-
AEPXaTb OTHOWEHUS HOMWUHA-
nos peaucropos R2 — R8. B
NIOBUTENLCKUX YCNOBUSIX NPU
Hann4vyn uvdppPoOBOro BONb-
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rnaTe npPeaycMoTpeHa BO3MOXHOCTL CO-
CTaBRAEHUR HYXXHOro HOMWHaNA U3 A8YxX no-
CNenoBaTencvHO BKMIOYEHHLIX PE3UCTOPOS.
Paabpoc eMKocTn KoHpeHcaTopos C2, C4,
C5, C7, C8, C1C gonyctum no 10%, xoome
KoHpeHcatopa C11, OTKNOHEHWE HOMWUHa-
Nna KOTOopOoro He A0NXHO Npesuiwars 1...2%,
B NPOTUBHOM Ccnyvyae 6yger HeoOxoanM
nepecyeTr HoMuHanoe peancropos R2 — R8
(Cc cCxpaHeHueM vx oTHolweHwn) ans obec-
nNeveHwnR NOCTORKCTBA NpownaseaeHnin RC.

Mo Yok NpuYKrHe, YTO HacTpPCiKa BCce pas-
HO noTpetyerca, HepaBHOMEPHOCTb AYX
npwn pacyere RLC-npoToTuna B3s1a pagHow
scero 0,25 nb.

OcobeHKOCTLIO NOCTPOBHUA PunsTpa
RBNAGTCA ero peanu3auums nNpu NOMOoILU
npeobpa3oBaHmnf bpyToHa — KOHBEpCUW
RLC-nporoTuna B 3KBUBASNIEHTHYIO NO CTPYK=
Type cxemy Ha 6a3e 4aCcTOTHO-3aBUCHMBIX
oTpULarensHeX conporuenexdui (H30C nnu
FDNR). flocTonHCTBaMK Takoro NOCTPOeHUR
ABNAIOTCA NPUEMNEeMoe Y1ucNO 3INeMEHTOB,
O4EHb HU3KUA YPOBBHb UHTEPMOAYNRUUOH-
HbIX UCKaXeHwn, Tak Kak HeNnoCPeACTBEHHO
veped OY (xpowme GydepHbix) curHan He
naer, coXxpaHeHue YyBCTBUTeNbHOCTU K HO-
MvHanam anemexros, kak y RLC-nporoTu-
ra, n Manoe HaxonneHue wymos. Bonee
noapobHO AOCTOUHCTBA M HEAOCTAaTKu Ta-
KOW peanu3auuu paccmorpenst B {10). Oa-
HaKo NPU 3TOM cneayet ob6paTuTL BHUMA-
HUe Ha Ase CylBcTBeHHbIe 0CO6EeHHOCTH.

Mepsas ua HUX COCTOUT B TOM, 4TO Knac-
cvveckuit LC-OunbeTp Ann [OCTUXOHMA Ha-
UMEHBLIBN YYBCTBUTENLHOCTK K HOMUHaNam
BNEMEHTOB RONXSH ObiTe HarpyxeH ¢ obe-
UX CTOPOH Ha pasHuIe CONPOTUBNEKRUA. HOo
NPU 8biNoNHEHWN Takoro dpunerpa Ha Y30C
Harpy3o4iibie PE3UCTORLI NPeobpal3yioTcs B
nocneposartenbHbie KOHLEHCATOPL!, N3-3a
“ero 18pAeTCA NOCTONHHAR COCTABNAIOLLAS
pexuma scex OY (ux sxogbl "nosucaior 8
BO3Ayxe"), U YMCO KOHAEHCATONOB HA BAN-
HULY NpeBbLiluaeT Nopsack dunsipa, sMec-
TO paseHcTsa eMy. OavH M3 KOHABHCATO-
POB NPUXOAUTCH WYHTVPOBATL O4eHb 60Nb-
WK™ CONPOTUBNEBHUEM, B pe3ynbrare pea-
Ko {8 necatku pas n bonee) pacTyr HU3KO-
YACTOTHEIM PAUKKEP-IUYM 1 MCKaXEHUA Ha
HW3KWUX YacToTax.

Y1061 13bexarb 3TUX HeNnPuUATHOCTeN,
HeobxoauMo PaccHUTLIBaTL CneuuankHbii
LC-npoToTun, Tpebyouimit Harpy3ku ToNb-
KO C OQ4HOA CTOPOHbLI, KPOME TOrQ, TAKOW
LC-npoTOoTUN OWYTUMO XYXe B OTHOLWSHUW
wyBcTBuTensHocTu A4YX B nonoce nponyc-
KaHuR K pa3bpocy 3anemMeHTos. Tem HEe me-
Hee Ha 37O NPUXOAUTCH KATWM, 8CNU OTHO-
weHue 4acToTu! cpeza PHY k HaubGonee
HWU3KOM 4acToTe, KOTORYK OH AONXEH Npo-
nyckate, npesbiwaer 50...100 (o nawem
¢punbipo — He MeHes 500).

Bropan 0COGeHHOCTL COCTOUT B TOM, YTO
NOCKONbKY AaHHbln PHY mMopenupyer pa-
Goty LC-puneTpd, TO ¥ HANPAXEKHUA B HEM
pacnpeneneHsl TakUMm xe obpaaom. BRyT-
perHHue Hanpsxenuua 8 LC-uenn n3-aa pe-
30HAHCHLIX ABNeHVA MOryT ObiTb MHOrO
GonblWKMU, HBM HANPAXEHUA Ha BHELLHVX
3aXumax aTon Lenu, a B Moaenupyowen
UenNu OHW OrpaHnYeHb! BLIXOAHLIMW Hanpa-
xennamu OY u pgonyctumemu ans OY cun-
pasHLMU BXOAHbIMKA HANPRXeHUAMU, Ma-
38 3TOro amMnNauTYAHLIN AVANa3oH BXOOHbLIX
CUrHanos e NoNOCe NPONycKaxua (ocobeH-
HO BOHNM3N 4aCTOThI CPE3a) OKa3LIBABTCH
MEHbLUB, HBXenu Pa3Max BbIXOAHOrO HanpPn-
xeHuR OY, B Hecronbko pas. 3abasHo, YTO
Takne UCKaxeHwn (BHYTPBHHEB OrpaHvye-
HMe) NPoRBNACTCH NP NpoBepke GuneTpa
CC 38YKOBbLIM '6eREPATONOM HB KaK UCKaXe-
HU8 (PCPMBI CUHYCOUAL! NPA YyBBAWYEHUN

cUriana, a Kak "Hexenanve" punsrpa yse-
NU4UBATL CBOW BLIXOQHOW CUrHan npw co-
xpaHenwuy xopowen ¢opmbil MapMoHUKK
OTNUYHO OTOMNNBLTPOBLIBAKTCA CaMUM
GUAbTPCM — TEMU €ro 3BEHbIMIW, KOTOPbLIE
paboTarT B NMHENHOM PEXUME,

K npumepy, s dunbTpe, Cxema koToporo
npueenexa Ha puc. 13, HanpsXXeHWe Ha Bbi-
xone OY DAS Ha vwacrote oxkono 14 kiy
npeBbiwaeT sxoaxoe 8 5,5 pasa. 3ro ca-
mMce Gonbiuoe Hanpsixenne 8 3ToM puneT-
pe. Npu ABYXNONAPHOM HaNPAXeHWM NUTa-
Hua £15 B BXx0gHOE HanpaxeHue dunbTpa
MOXeT BO/IN3Un YacTOoThl Cpelda UMEeTL aMmn-
nuTyay He Gonee 2 B.

Teopernueckn 3QPEKTUBHOS 3HayeHWe
BbIXOAHOro Hanpsxkenus NKJI moxer gocTu-
ravb 2 B n neperpyxars ¢$unetp. OaHako
peantHO BLICOKOYAsTOTHLIE CUTHANb! B My-
3biKanbHbIX KOMMNO3IUUMAX HUKOrQa He 33-
NYCLIBAKOTCA € YPOBHEM NONHOM LWKanbl
LATN NK4, kak no npuuviHe Toro, 4TO AN%
3anmncu Ha K[l ocTasnsior 3anac Ha nuk-
daxkrop He meHee 12 ab (peansHo 20...26
nB), TaKk ¥ n3-3a MeHblen MoLIHOCTH BY-
3BEHLEB aKyCTUMECKUX cucTem, HakOHel,
npy npuMeKernu OY ¢ HanpaxeHuem nNun-
Tasun +18 B (ecnu oHo ponyctumo) Syaer
NCKNIOYEHA [aXe TSoPeTUYECKan ONAcHCCThL
neperpya3ku npv nepeaanucu ¢ NKA.

Ha pucyHke 11 (kpuBas 2) nokasaHa
CNBKTPANbHaA NNOTHOCTL H2NPRAXKEHUS Bbl-
XOAKOro wyma GunurTpa NPY 3aKOPOHEHHOM
Bxone wny pabore OT UCTOYURMKA CUrHana ¢
BbIXOAKbLIM cONpoTUBneHnem Le bonee 1...2
KOM. 2700 XapakrepucTnke cooTBeTCTay-
eT cpeaHexsagparuyHoe axayeHue 34C 3,1
mMxB (-110 aBB) BLIXOQHOrO WyMa 8 nono-
ce 20 klNy co p3BELIMBAHUEM NO Xapakre-
puctuke M3K-A. Yuurhiaaq, 4To HOMUHANL-
HbIW YPOBEHbL BbIXOAWOrQg curHana cospe-
MSHHBIX TIOHepos u NKA cocrasnaer He
menee 100 mB (-20 aBB) n 2 B (+6 a6B)
COOTERTCTBEHHO, NOAYYAEM LUHEMUHECKNA
AnanasoH dunbTpa B 3TKUX tny4aax 90 u
116 AB, 410 Gonee 4yem AOCTATOMHO ANS
MarimTodoHa, OCHALWEHHOro CUCTEeMOon
WyMonoHuxerus dbx-1l.

YpoBeHb HENVMHBWHbLIX U KOMOUHAUWOH-
HbIX MCKaXEHUN ANR YKa3aHHbIX Ha CXame
QY — He Gonee =100 06 NPy BXOQHOM Cur-
nane +6 468 no wacrTorw 10 kMy n +3 n6B
Ha Bonee BbLICOKUX HacToTax.

O soamoxHON 3ameHe QY yxe CKalaHo
guiwe. Cneayer umeTe B BMAY, HTO CKOp-
PeKTUPOBaHHBbIe Ha cTabUNBEHOCTL NpPY eau-
HUYHOM yeuneHun OY RONXKHE! UVETL YacTo-
TY 8AUHUNHOTO YCUNEeHUs He MeHee 6 My,
MNpumerHerue 6 Gunovrpe OY K544YA2 vnn
KS74YA1 npueepeT K pPOCTY LWYMOR ¥ UC-
KaXeHni.

Ang oboux GUNLTROB POKOMEKAYKITCS
MCKNIOYUTENBHO METANNONNEHONHbIE PR3UC-
Tope! (Hanpumep, MNT, C2-13, C2-23), a
4Yacrorosaganuime koHAercaTopbl GUNLT-
POB — NNeHouHie Honbrossie (cepun K73,
K78, NCO). CerHeroanexTpuyeckme KOH-
nexcatopsbl (rpynn H30, H50, HE0) HyxHo
“MCNONL3OBATb TONLKO B KayecTtee ONOKK-
POBOYHBIX NO NKTAHWIO,

Tononorua NEYaTHOW NNaTLl 3TOro MALT-
pa (asyxxaHanbHbiA BAPUAHT) NpHBEABHA KA
puc. 14, fipyraga cTopoHa nevaTHoOu nnarth!
octasnaercs GonbrupoaalHon (C 3eHKOB-
KOW OTBEPCTUI ANA feTanen, He coeauHnA-
8MbIX ¢ 068 LLVHOW) U UCNONL3YETCH Kak
3Kpak v curdanbHan obwan wuHa. Pucy-
HOK MEYaTHOW MNaTbl: pacCHUTaH Ha MOH-
TaX KaKk OQWHOMHLIX, TAK U COBOBKHbLIX OY.
Ha nevartHon nnare AONONHUTENLHO ycTa-
HeeneHw auoabt VD1, VD2 Ha Tok He me-
Hee 0,5 A, Hanpumep K258, sawwuwaio-
wue UMC ot "nepenontoCoBxu” nUTawouimux
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HANPAXEHUN, a8 Takke A0NONAHUTEeNbHLIe
oxCnaHbIe HNOKUPOBOYHBLIE KOHOEHCATOPb!
C28, C29.

MeTogavika HacTponku punbTpa CNesyo-
wana. Ecnn orHoweHws peauciopos R2 — R8
Mexay codor BbinepxaHbl AOCTATOYHO TON-
Ho (norpewHocTe 8 1% BbLI3LIBAGT HEpak-
HoMepHocTLb AYX npumepHo Ha 1,5%, nnn
Ka 0,15 aB), HacTponka dunuTpa CBOAUT-
CA K YCTaHOBKE BenuuuHbl kaxnoro Y30C
NPY NOMOLWLY NOACTROKKKM peaucTopos R19,
R13, R16. 3ra 3anaua obneryaerca 16M,
410 kaxnoe YH30C obpasyer ¢ peaucTopa-
My R3 — R7 no konebarensHoMy KOHTYPY C
OYeHb BbLICOKOM NOOPOTHOCTLIO (Nopsaka
10C0), a perynuposka H30C caoaurcs K
YCTAHOBKE DE30OHAHCHOW 4acToTh!,

HacTpOonKy pPe3oHaHCHOW 4acTCTh! NPO-
uURNIDCTPUPYEM HA NpuMepe NepBero 3se-
Ha (DA2, DA3): cosamMHUM TOHKY A C HUX-
HUM (NO Cxeme) BhIROAOM KoHaeHcaTopa C4
4Yepe3 pe3ncTop C conpoTmeneHueM 1 Om,
MIONUPOBaEB TEM CaMblM 370 3BEHO OT Cxe-
Mbl (QHANOIUYHO U3ONVMPYIOTCH U ABa Apy-
FUX 3BBHA, TONLKO UCNONLIYIOTCR TOYKU B
U B. MNpyY BOSHMKHOBEHUWN rexepauvn cne-
AYeT Ha BRPEMA HACTPOMKW NOAKAKNNTE TOY-
ky I' (4O, E) x obwen wuHe 4yepel KOKAGH-
catop emkoctsio 10...30 nd.

3arem, NOAKNKYMB Hepes Pe3ncTop co-
NPOTUBNEHVUEM B HECKONBKO KUNOOM 3BY-
KOBOM reHeparTop, HaCTROBHHbIA Ha Tpebya-
MYIO HYacTOTy pe3oHarca, B TOYKY A, W, Ha-
bnoaan npu nomowm ocumnnorpada cur-
Han Ha seixoae OY DAS, perynupoexon noa-
CTPOLLHOMO PE3UCTONA, BKAKUYRHHOIO BMecC-
10 R10 wnw ero YacTu, ycraHoBUTL HacTOTY
pe3oHaHca B8 29677 u. 3arem 43mepser-
CH CONPOTUBNRHME NCACTPOBYHOrO peavc-
TOPa ¥ OH 3AMEHRETCH NOCTOSIHHLIM, NOAO-
GpaHHbIM C BLICCKOM TOYHOCTLIO,

TO4HO Tak Xe HacTpauvBaloTCs Asa Apy-
X 3B€HAa, TONbKO PEIOHAKCHbIE YaCTOTh! Y
HUX gpyrve: y 3seHa He DA4, DAS — 16527
My, a v 38eHa Ha DA6, DA7 — 18801 fu.
Hanbonee KpuUTuU4Ha HaCTPOWK3 3BEHA Ha
DA4, DAS: npn 3aHuXEHHOWK YacTore Ha-
CTPOMKK “3aBanuBaeTcR” kpav AYX 8 no-
Nnoce NponyCcKanus WU yxyawaercs noaas-
neHue Ha vacrorax oxkono 17,5 kfL, a npu
3aBbIWEHWM HACTOTbl HACTPOMKU H3 CamMoM
KPaK nonocbl NPOriyckaHn| NOKBNRETCS
NUYCK.

[Mocne NpoBeAEHWA HACTPOMKW UMeeT
CMLICA NposepuTt obuye AYX dunbrpa.
NPy namepeHnr MansiXx HEPaBHOMEpPHOC-
Ten AYX cnenget obpawarte ocofoe BHU-
MaHune Ha cTaduNbHOCTL aMNVTYAL! reHe-
paropa v TOMHOCTb BONLTMETRA. HEPABHO-
mepHocTU 0,2 Ab COOTBETCTBYET U3MEHE-
HWUE HanpaxeHan scero Ha 2%, a Hecra-
OUABHOCTE BMINNATYALl BLIXULAHOID CUrHa-
na 6onbWUHCTBA TEHEPATOROB He My4iue
5%. Ecnu A4X nmeetr HepaBHOMEPHOCTw
Gonee 0,6 ab, 310 cneaCTBME NOrpPeLIHoC-
Teél HOMWUHANOB 3BNEOMEHTOB, YPE3MEPHDLIX
NapasuTHbix BMKOCTEA MOHTaXa wiu Xe
HEAOCTATONHOM HAaCTOTh! 8AVHWUYHOIO yCn-
neHus OY,
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PAAUONPUEM

SKOHOMUYHbIUN NMPUEMHUK
NMPSIMOIro YCUJIEHUS

U. HEHAEB, r. Kypck

Paaunonpuemumkit npsImMoro yCuneHus rno-rnpexHemy 0CctaioTces nornynsp-
HbiMiut Y panuomobuTenen n3-3a rnpPoCToThl K3roToBACHNS U HACTPOVKMN.
Ewe oaunH npeanaraemMbiii BHUMAHWIO YUTaTenen npunenMHnK npsioro ycn-
NeHUN OT/INMHACTCSt OT OONLLUMHCTBA ONUCAHHbLIX PaHee CBOEI IKOHO-
MUYHOCTBIO, YYBCTBUTENLHOCTBLIO v ahhexinsHoun cuctemoun APY.

MNprUHUMNUANBHAA CXeMa NPUBMHMKa NPU-
geneHa Ha puc. 1. OH coaepXuT Markur-
HYKO aHTeHHy WA1, ycunurens PH Ha TpaH-
anecropax VT1-VT3, AM rnerexrop Ha [uno-
Aax VD1, VD2 u ycunutens 34 Ha OY DA1
W TpaH3auctopax VT4, VTS5, MNosbilueHHanA
YYBCTBUTENBHOCTL AOCTUrKYTa 38 CHeT NpPu-
MEKEHMA TPexxkackagHoro ycunurens PY,
Nepsbiv Kackaa KOTOPOro BbINONHEH HA NO-
NesoM TpaHaucTope, 4To obecnewupaer
OoNnbLLIOe BXOQHOE CONPOTUBNEHUS U NO3BO-
NROT NOAKNIOMUTL MAarkUTHYIO aHTEHHY Ke-
_ NOCPeacTBEHHO K BXOAY Kackaaa.

J% NOBLILWBHUA 3KOHOMUYHOCTU YCUnn-
Tenna PY Tpax3ucropel AByX ero nepsbix Kac-
Ka008 NO NOCTOAHHOMY TOKY BKJIIOMOHB! NO-
CNeaoBaTenbHo, T. 8. NUTAKTCA OAHNM TO-
xoM. Mpu 3ToM TpaH3sucTop VT1 BKNIOHEH
no cxeme ¢ obwum ucrokom, a V12 — no
cxeme ¢ 06WmuM aMUTTepoM. DyHKUUM Ha-
rPy3Ku NepBoro Kackaaa BuiNONHALT pe3uc-
Top R6 u BXOAQHOE CONPOTMBNEHWE TPaK-
ancropa VT2, C auixona AM gerekropa no-
CTOsIHHaA cocTasNaWan curHana orpuua-
TeNbHOM NONAPHOCTM udaepeld ¢unbTp HY
R4C4 nocrynaer Ha 3arsop TpaH3aucropa
VT1. py yBeanyenuy ypoBHS CUrkana npw-
HUMaeMOV paguoCTaHUUK PacTer n oTpU-
uarensHoe HanpsnkeHue APY ua 3arsope
NONeBOro TPaH3UCTOPAa, OH HaYMHaeT 3a-
KpPbiBATLCA, TOK €ro CTOKa, a8 Cnenosatens-
HO YCU/IBHME ATOrO0 Kackana yMeHbWawoT-
ca. OAHOBPEMEHHD TaKXe YMEHbLLUAeTCH U
TOK 4epes TpaHancTop VT2, a 3Ha4uT ycu-
NeHvie 1 BTOPOro kackana. Takum o6pasom,
cnctemon APY 0KasblBaKOTCS! OXBAYOHHbI-
MW aBa kackapna ycwnurens PY, 4to v no-
3BONUNO YBENUYUTb 68 3hPeKTUBHOCTL, B
Pe3yNLTATe NPUEMHUK MOXET NPUHUMAaTL
Ge3 uckaxeHuin nporpammel 6nNn3ko pac-
NONOXEHHLIX PaanOCTaHUUM, HanpsXeHue
CMrHanoB KOTOPLIX MOXeT AOCTUraTh He-
CKONbKUX AecaTkoe MB.

Yeunutens 34 coBpan Ha OY 1 TpaHauc-
TOPax, KOTOPLIe OTKPLIBAIDTCH TCALKO NPWU
yBBNUHEHUM NPOMKOCTU, Tak, Npu OTCyTCT-
BUW CUrHana, a Takxe Masnowm ero sennyun-
H8, TpaH3ucropsl VT4, VTS aakpuiThl, U
MowHOCTH QY xsBaraert ana nuraHua nepe-
MBHHbIM TOKOM OAVMHAMUYECKOW FONOBKU
BA1. MNpwn ysenuyesnu rpoOMKOCTH, TOK, NO-~
Tpebnsiemeid QY, BO3pacraeT U TPaH3uc-
TOPbI HAYMHAIOT NCOUBPEAHO OTKPbLIBATLCS,
ofecneymean BbIXOAHYI0 MOWHOCTL CUrHa-
na He mexse 100 MBT. 1A nosbiWeHns ax0-
HOMWYHOCTY NPUBMHUKA B HEM NPUMEHEBHA
AVHAMWYBCKaA ronoBka CONPOTUBNBHUEM
50 Owm,

MNpremMHnk MoXHo cobpaTs 8 niobom kop-
nyce noaxoaswiero pasmepa. Ha puc. 2
NpPYBeAGH 3CKU3 Ne4aTHOM nnare! (pacno-
NOXEHWUE 3NeMBHTOB AaHO CO CTOPOHLI Ne-
yaTh) ANA pasMeLLeHns B KOpnyce oT pa-
avonpuemMHoro ycrponctsa “tOxviop” 1 axa-
NOrMHHLIX BMY, B KOHCTPYKLUN MOXHO Npn-
MBHWUTL TpaHaucTopbl VT1 — KN303A,

16  panvO Ne7, 1995+,

16, ocTanbHbie — KM, KJC, K4, KT, nepe-
MeHHRbIn peancrtop R10 — CM3-3s., ocranb-
Hole MJIT — 0,125, Mepekniovarenu SAT,
SA2 — niobuie manorabapurHeie. Fonoska
rpomkorooputens BA1 MoxeT BbiTb 11 co-
npoTuenexHuem 6...8 Om, HO Npy BTOM CHU-
3UTCH 3KOHOMUYHOCTb NPUeMHUKa. Katyuw-
kn L1 v L2 HamoTaHel Ha BymMaxHbiX rnb-
3ax, PasMeLleHHbIX H2 MarHUTONPOBOAS 13
deppura 400HH pasmepammn 55x16x4 mm.
Mepean n3 Hux conepxut 250 BUTKOB NPO-
soga MN3B-2 0,2, a sTopasn — 75 BUTKOB
nposoaa fAI3LLO 16x0,07.

HanaxwusaHue NpUeMHUKA CBOAWNTCH K
noabopy pesucrtopa R7 A0 Nony4yeHuA Ha

—— JZ
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KN303E ¢ HavanbHuIM TOkOoM cToka 0,8...1,1
MA, VT2, VT3 — KT315 ¢ nio6biM MHABKCOM
or A po WU, KT312 ¢ unpekcamu A,.B,B,
KT3102 ¢ niobbim nipekcom ot A ao E, VT4
— KT3107E ¢ niobbiM uHaekcom ot I po N,
VT5 — KT3102 ¢ niobuiv nHaexcom ot b ao
E u KT342B. OY — K140Y/6 v K140YA7.
KongeHcaTop nepeMerHon emkoctu Ci
— KN-180 uvnn nwobon ManorabapuTHbIN
04HO- WAWU ABYXCEKUWOHHbIW, OKCUAOHbIE
KoHuencaropet C9, C13, C14 — K50-6, K53-

KONNBKTOPS TPaHancTopa VT3 HanpaXeHun
okono 4 B. MNpu HeobxoanuMoCTH yCrUnexne
yeuautena 34 MOXHO CKOPpPeKTMpOBaTb
noabopom pesucropa R13, a rpaHnust ava-
NasoHoB — U3MBHEHWBM Y1CNa BUTKOB Ka-
Tywex L1, L2, :

MNpremHunk nutaetch ot Batapen "KpoHa",
"KopyHa" vinu akkymynavopos 74-0,125,
"Huka". MorpebnremMblil TOK NpY OTCYTCT-
BMW CUrHana cocrasnfeTt npumepHo 1,5 MA.



PALANOMUKPODOH
C PAMOYHON AHTEHHOM

B. PYBMATOB, r. Coipgapss, Y36ekucran

B ManoMOLWHbIX nepeparymkax paawo-
MnkpodoHOB, paboTalouwux B AMana3oHax
65...73 Ml'u, 8 kayecTee aHTEHHL paguo-
nduTenn Yawe scero UCNONLIYKT ObbIH-
HbI KYCOK Nnposoga (CM., Hanpumep, cras-
K0 U, CesactbaHosa “"Paguomukpodor” 8
"Paauno”, 1892, N2 10, ¢. 44, 45). OgHako,
KaK nokasana npakrvka, Npu akcnnyaraumm
nonoGHbIX ycTponcTe 8 YKB aguanasoHe
HabnioaaeTc] HeBONLWOBE M3MEHBHME Yac-
TOTbI NepenaTyka NPU YMEeHbLUBHUU wnu
YBEAKUOHUWN PACCTORHUA MeXAY TEAOM Y-
noseka M ceob0AHO CBUCAKDILUNM NPOBOAOM-
aHTeHHON. MoXxHO Obino Gkl NnOpexomeHao-

HOCTW, NPUYEM NEPBLIN XenarensLHo NOMec-
TUTL B METANNKU4YBCKUWA 3KPaH, BTOPOWN Xe
3KpaHmpoBaTh HeobaszaTenwHo. Ha nnare
CNeayeT XecTKO 3aKpenuTh KOHTYPRYK Ka-
Tywky L1, nocKonbKy e nepeMellese npu
TRACKe® PaAVOMUKPOOHa BAKURET Ha cTa-
GUNLHOCTL YacTOTL! 33A3I0WEro reHeparopa,

" MNpyt MOHTaxe paauoMmKkpodoHa UCnonL-
3oBaKbl NOCTORHHLIE peanctopst MNT-
0,125, nepemeHHbIt peauctop R1 — CI3,
KOHAEHcaTopbl — obuie ManorabapvTHble,
Karyukw L3, Ld, LS, L8, LY HBeckapxacHue
¥ HamoTaHbl nposoaom MN3J1 0,8. Karywka
L3 copepxur 7, L4, L8 — 4, L5, L9 — 9 sur-

PAOAVOINPUEM

HaMOTaHbl BUTOK K BUTKY Ha CNUYKaxX v CO-
pepxar 45—55 sutkos nposoga N3/10,1. 8
panvoMukpodoHe NPUMEHEH 3NEeKTPeTHbL!N
MUKPOGOH M3BK-3 0T OTeHNeCTBBHHOro Nepe-
HOCHOr0 Marnutadora. Ligata noaxoAfuwvx
K HEMY NPOBOAOS8 yKa3aHbl Ha& CXeme.

Ans HacTporku paguomukpodoHa no-
Tpebyerca npocTenwuin agoMeTp (Hanpm-
vep LU-20) w uHavkarTop nonga (puc. 3).
CrpenoyHbii MHAUKATOP WUCNONL30BaH OT
nepeHocHoro marsurogoHa. Karywxa L1
nHAMKaTopa nons conepxur 6 BUTKOB NPo-
sopna MN3J1 0,8 c oTEOAOM OT CEepenmnHbl, Ha-
MOTKa C warom 1 MM, B xauecTee ero aH-

TEHHbLI NCNONBLI0BAH KYCOK U30AUPOEAHHO~ |

ro nposoga annHon 10...15 cm.

CHavana HacTpanBaloT 3anatowni reHe-
paTop, a NOTOM B Nape ¢ HUM no Haubons-
WeMy OTKAOHEHUIO CTpenku MHAMUKaTOpa
nona — ycunurens mowHocTu. eHeparop
ponxen ObiTb HACTpoeH Ha yvacrtok YKB
Avanadona, caofonnvih 0T panvosewa-
TenbHbIX CTasuun. [AanbHOCTL AENCTBUA
paguoMukpogora — okono 150 m. Mura-
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BaTh NPUMEHWTL WTLIPEBYID aHTEHHY. Ho
NONL30BaTLCHA PABUOMUKPODOHOM C TaKOH
aHTeHHOW KpahHe HeyaobHO, NOCKONLKY
ANnHa Wreips gonxHa ObiTe CONM3IMepuMa ¢
YeTBEPTLIO ANWHLI BONHLI 1 Ans YKB ava-
na3oHa cocraenaTte okono 110 cm.
MNpegnarat paguontoburenam onpobo-
BaHHYI0 MHOI0 aHTEHHY B BUAS CRVipant wa
nposoaa avametrpoMm 1 mm (puc. 1). Cnu-
panb Moxer Cuitb Nobon GopMbl, BaAXHO
TONLKO, 4YTobL O0W2R ANMHA NpoBoAa Co-
crasnana 85...100 cm. TakyK aHTeHRy | uc-
noNb308an B paanoMukpodoHe, cxema Ko-
TOpOro npueeneHa Ha puc. 2. Huskovac-
TOTHbIA CcuUrHan MukpogoHa BM1 ycunuea-
BTCH YCUAUTEeNaM-MOAYNATONOM HA TRAaH-
ancropax VT1, VT2 n nocrynaer Ha KOHTYP
320ai0Lero resepaTopa Ha TpaHaucTope
VT3, 4acrtota KoHTypa namMeHseTcs noa-
CTPOBYHLIM KOHABHCATOPOM C8. C sbixoga
3agalulero reHeparopa NPOMoAYINpPOBaH-
HbiA CUrHan NOJABTCA Ha YyCUANTENb MOLL -
HOCTU Ha TPaHaucTope VT4 n aanee nona-
[aeT Ha aHTeHHY nepegarunka WAT,
3a[20Whii reHeparop PEeKOMeHAYK COo-
Gparb Ha OAHOW NNaTe ¢ YCUIUTeNnem MoLy -

koB, BHyTpeHH1 AnameTp KaTywexk —10 mm.
KaTtywkv L4 n L8 HamMOTaHbl BUTOK K BUTKY,
3a30p Mexay suTkamu katywex L3, LS, L9
— okono 1 mm. Apoccenu L1, L2, L6, L7

OBMEH OMNbITOM
PEMOHT OroJ10oBbSs1 CTEPEOTE/TIEQQOHOB “H-23C-1”

Bcem xopoww crepeorens®oms “H-23C-1%,
seinyckaemuie Bepackviva MO “Bera®, 3710 u HE-
NACXMUE INBKTLEAKYCTHHOCKE Napamarpbl, 1 3C-
TETUYHEIN BHOWHUA ByL, U yaatcTaa a8 Jkenay-
arauvy., OuHaKo CyuweCTBEHKbIM HEACCTATKOM
|-nanaarca HBHAAEeXHAR KOHCTPYKUUA Oronosbs.
MNacTr4aCCOBLIB, WAPHUPKO-COYNBHBHKLIO COK-
uvn, gaxe npu Cepexnom OTHOWSHUK, BBICTRO
BHIXCAAT U3 CYPCA.

MNpMWnNoCL CTONKHYTLCA C 3TOM NPpoBnemon
mre. He npopaboras n aByx Mecaues, orono-
8o MOMX TenedOHOB NBPENOMUNOCH OKOAO
8BPXHBrO LEHTPANbHOro WapHupa — B TOM Mec-
16, r0e CONBHWO NNACTMACCEH! MBHLLWE BCOro. B
pPe3ynbTate NOMCKOB yAanoChk HaviTVM ROCTATOM-
HO yRauKe!h cnocod ero pemonTa. OH COCTOUT B
NONKOV 38MEHO NONCBMHEI NAACTIACCOBLIX Yac-
YOl OrONOBbA NPYXWUHOR OT ... BOBHHOW y-
paxKu.

Mpyxuna npeacrasnrer coboi nonccxy Me-
T3ANa 8 5 M wupuHoAd u 0.6 MM TonwWMOI.
W3aroroenenHan n3 kaNeHONM CTanu, OHa XOLOoWo
ASPXNT Gopmy ¥ 00NBAABT BLICOKOM YNPYroc-
Toi0. MNEeaBaAPNTONBHO 88 CAOAYET YKOPOTUTL A0
370 M, n HA paccToAnum 8 70 MM € cfeux
CTOPOH — YMBHBWWNTL WUPUHY A0 3,5 MM, Kon-
Ubl NPYXMHBL KYXHO 3aKpyrinTsb, yaanvs 3ayceu-

ercs paguommkpodoH oT Gatapen "Kpowa”,
oaHow Barapewn xsaraeTt Ha 30 4 paborhl,

Ubt. 3arem, OTCTYNUB OT KPan OKONO S MM C KaxX-
AOr0 XCHU3, C NOMOLLBLIO KePHA N MONOTKa A8-
NAKT B ITUX MECTax yrnybN8HKe. BuinyknocTs €
ARYCQA CTOROHK ByasT CAYRUTL QrpanuuuTena,
H8 NO3BONAKWMM BbICKOYMTL OroN08LIO.

Mo OkOMYAHUKM DCOX BbIWENBPOYUCNBHHBIX
onepauuni npyxuHy crubawy nononamM C Mak-
CHMBNBHHO BOIMOXHBIM PAAUYCOM CKPYINBHUSR,
Tax 4T00bI, NOCNE CHATUA HArpy3ku, NPOTUBG-
NONOXHBI8 KOHULI 88 HBXOAWNUCH HA PACCTOR-
Hum 10...30 mm apyr ot apyra. Ot cranpapTHo-
ro oron0BbR OCTABNRIOT TONLKO CEKUUM, HA KO-
TOPBIX 38KPBNNBHLI HENOCPBACTEBHHO CaMKU U3-
nyuarenu. Bce CcranpHo® yAansior, a 1o, 410
OCTanoChb, HARBRAIOT HG COTHYTYIO NPYXUKY. ECnun
BLINYKNOCTL OKA3a1aCh Mana v NPYXUHa BCO X6
8bI1IOTABT, TO MOXHO KOHOL C BLINYKNOCTLIO OTO-
FHYTd HBMHOrO BOBHYTPb.

MNpy xenarmyt OronoBLe MOXHO NOXPACUTL,
HO MBYANNM4OCKWMA UBBT NPYXuMbl ¥ TaK CMOT-
pUICH Kennoxa,

OTRBMOHTHPOBANHBIE TakvM OOpPRIOM TOne-
doup Chyxar yxe 6onee NATH ner U 3apexo:
1eHA088NY CE0R BNOAHO HBABXMBIMU,

A. KAPMbI3SOB
r. Mocxsa

4
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K 80-JIETUIO CO OHA POXOEHUA U.T. AKYJIUHUHEBA

SAPKUUN MPUMEP 2
AJ151 PAQUOJIIOBUTEJIEN

20 vona 1995 1. LOKTOPY MEeANLNHCKUX
HayK, MHOroneTHeMy YneHy pegKonnerui
xypHana “Pagno" isaHy TumocheeBnyy
Axgnuﬂnqeay — 80 ner,

a nnevYamMM 3Toro YANBHTENbHO HHTe-
PecHOro ¥ TanaHTNMBOroO YenoBeka,
HMeKLaro nea c6pasoBaHne — MeQULINH=
CKO® N TeXHU4ecKoe, — MHOro cnapHbIX
A6, CHACKaBLnX emMy NMA OJJHOTO U3 OC-
HOBOMONOXHWKOB oTe4ecTBeHHON Megn-
YHMHCKOR pagO3NeKTPOHNKH.

TeopernyecKuit ¥ NPaKTHYeCKHI BKNag
W. T. AKynnHn4eBa B MOANUAHCKO® NpHU=
6opocrpoerne WKHPOKO n3secTeH. UsaH
TuMoheeBnUYy — asToOp Lenoro cemencr-
BA A/16KTPOHHLIX NpUbopoB — BEKTOPKap-
AVOCKONOB, NONYYHUBLIAX NPU3HAHWE W
NPAMEeHEeHWe He TONbKO B Halle#W cTpaHe,
HO W 3a pybexom. B csoe BpeMA UM Gbin
npepnoXXeH pan Meroguk pyHKUWOHanNb.
HbIX HCccnefoBaHui B kapavonoruu. Ha
ero cyevy HecKonbLko MoHorpacu#l B 06-
nacTu MeAUWLWHCKOR paaHO3NBKTPOHNKH,
AGCATKM NYONnKayui 8 pas3nnyHbix naga«
Huax. OH asrop 6onee B85 HayuHbiX pabor
M 20 uaobpereHnit. MHorue nybnunynnie u
neyarHoie soicTynneHna U, T, AKynuHude-
Ba NOCBAWOHLI PO HAYKW U TEXHWKH B
COBpeMOHHOM obuiecTBe.

B 6worpachun Weana TumocheeBunua
oco6oe MecTo 3aHuMatoT rogbl Benukon
OreyecreeHHON BOAHbLI. Ha ¢hbpOHT OH
ywen gobposoneHo ¥ Nobeny scrperun
nop BepnNHOM B 3BaHNN NONKOBHUKa Me-

uyuHCKoiR cnyx6bbl. Ero aacnyru nopop

oauHO# 6biNK OTMEYEeHbl ABYMA OpaeHa-
My KpacHol 3Be3fbl  MHOrMMK Mepana-
MU,

B MupHble roget U. T. AKynuHnyes cBon
3HaHNA K ONbIT Nocragun Ha cnyxby oc-
BOGHMA KocMmoca, OH NpyHBMan camoe aK-
THBHOE yMacThe B MeanynHckomM obecne-
YeHWW NepPBbLIX KOCMUYECKUX NONETOB He«
noeeka.Nop ero pykoBoaAcTBOM Nposoan-
nucb HccnopoBaHuA no paspaborke MeTo-
A0B u npubopos ANR NOArOTOBKYA KOCMO*
HABBTOB M ocylecTBIIeHWA KOHTPONA 3a UX
COCTORHWEM B nonere.

38 CBON TPYAbl NO MEOQULWHCKOMY
06eCnNeYeHrnIO KOCMHUYECKNX NONETOB HA
Kopabnax cepun "Bocrok” U. T, AKynuun-
yes Gbin HarpaXpeH opAieHom TpynoBoro
Kpachoro 3HameHn, a MexpgyHapopnHas
akagomus actpoHaBTukn nabpana ero
AGPCTBUTONbHLIM YNGHCM aKanemmnn,

He MoHee n3sectHo nMA UBaHa TvMo-
teesnva s cpepe pagnonodurenei.  He
TONbKO KaK YneHa pefKonneruy XxypHana
“Papno”. Ewe B gaeHapuaTuneTHem pos-
pacTe yBNexKwnch Nio6uTenbcKum pagro-
KOHCTPYWPOBaHUEM, OH U CerogHA ocra-
@TCA CTPACTHBLIM 3HTY3HACTOM pagno-
9NOKTPOHNKHK, NponaraHgucTomM paguo-
TOXHWYecKuX aHaHniA, CBOVM oNnbiToMm
WUeaH TumodreeBuY OXOTHO AGNUTCA C MO-
nofgexoio. ToNbKo Ha CTYpaHWLax XypHa-
na "Papno” onybnukoBaHbl fleCATKK ero
crarefl, npeacrasnaoWmKX ocobhift MHTe-
pec gna rex, KTo ysneKaeTca ycunnrens-
MW 3BYKOBOM HacToTL. 310 — “Yennurens
C aBTonloAcTpoRKon énxmma TpaHaucro-
pos”,"Crabunbhbil 6ecTpaHcchopmatop-
HbiA yennurens HY", "Yecunurens Toka
HU3KO# yactoTn”, “lNruKkoBan obparHan
cBA3b B yennurene HY", YO KputnyHocTH
NATAHWA YCHNNTENA MOLHOCTH K gpyrie.

Ha NpoTAXeHWNn MHOIWX ner oH 6bin
YHaCTHUKOM BCOCOIO3HbIX BLICTABOK TBOp*-
YecTBa papnonrbuTenef-KOHCTPYKTO-
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poB. Co3faHHbIE M MEANUKMHCKNE 3NeK-
TpoHHble Nprbopbl K ycTpoicTea BCeraa
Bbi3biBanu 6onbLIoW HHTEpeC 1 MeauKos,
W paguocneunanncYoB. Ero KOHCTpYKuuu
C ycnexom feMOHCTpUpPOBannch Ha Bbl-
craBKax mepuyuHckoro npubopocrpoe-
HUA 33 pyGexoMm, cenaeTenucYBYR O 6ea-
FPaHUMHbLIX BOIMOXHOCTAX MCNONbL3OBA"
HWA CPeACTB PaiHo3NeKTPOHNKHU B TYMaH-
HbIX LEenfx.

TexHuudeckoe TBopyectso U. T. Akynu-
HU4eBa, ero oL ecTBeHHAR fIGATENLHOCTD
HEOAHOKPATHO OTMEeYanuch rpamMoTamm,
annaomamn, npuaamu. OH no npasy rop-
ﬁmca nMu. Ho ogHa Harpapa, Bpy4eHHan

BaHy TumodcpeeBnuy 8 1964 ropy, oco-
6eHHO flopora emy. Peub naer o 3onoron
Meaann Konym6a, yupexgeHHof [eHya3-
CKMM MHCTNTYTOM MeXAYyHapoAHbIX CBA-
3efl. AToll Mepansio HarpaXpalTca nep-
BOOTKpbiBaTENIN B CaMbiX pa3/fInyHbIX 06
Nacrax HYenoBeHecKon feATeNnLHOCTH, B
TOM MHCNe W pafnonlobnTeny, Koropsie
cBoel KOHCTPYKYOpPcKOA paboro#t, Haa-
6poTeHnaMN cnNocoGCTBYIOT Pa3BUTHO
PafnoTexXHUKN ¥ ANTEKTRPOHNKN.

B Qunnome, spy4eHHoM WU. T. AKYIUHK-
Yoy, ropopurcs:

“3onortan Mepans NpuCYXpnaeTci AoK-
vopy WsaHy TnmModcheesudy AKynnHnYe-
BY... OH H306pen MHOXEeCTao NeKTPOH=-
HbiX nprucinocobnennn, ocobenno B 06+
NnacTy ANeKTPoAUarHoCTUKN B 3aNeKrpore-
panun; oH npuBHec B chepy cBOCH Hayu-
HOM penTenbHOCTH H3OOpeTaTeNbHOCTh
yMa v iy X NoucKa, KoTopble xapaKrepnay-
o1 paboty paguonmoburened, U nocraevn
Ha cnyx 6y vYenogey4ecTey CBOW OTKPLITHA.
On aBnaer coboll Apkuit npuMep Toro, Kak
pagwoniobnrenst MoXer BHeCTH BKNap B
Aeno, nMetollee 06ECTBeHHYII0 U Heno-
BOYOCKYIO UBHHOCTL",

Pepgkonnerus n COTpyAHWKN peaaKyvi,
ThicAYM YnTaTenel xypHana "Paguo” cep-
AevHo noagpasnaiot MeaHa TuMocheesn=
4Ha AKynuHu4esa ¢ 1o6uneeM u WwnNor emy
CBOW Hannyywmne nNoXxenaHus,

NUCBbMA TTULLYT PA3HBIE...

YUTATE/Ib NIOBOPUT:
«CMACUEO!

Kak n npexpge, pegakunorHas novra
Bcerga pagyer Hac. [lpaspa, cpeauv nu-
CeM BCTpeYarTCa "HegoBoNbHLIE", a no-
polA NPAMO-TaKy pyratensHble. Ho 8 6onb-
WWHCTBE U3 HUX Yutatenu 6rarogapsr
HalWUx aBToOpPOB, PeAaKkuuio 3a cofepxa-
Hue ¥ ocbopmMneHue XypHana.

°

CNACWEO 3A CTPAHWMMKY ANA PAAVONIOEUTENEA=
KOPOTKOBONHOBKKOB.

B. BONTOCOXAP
r. Hosocubupck

Lnn Mensa xypHan “Faguo™ — 310 acerga Kom-
NeTEHTHO U BriCOKONpodheccuoranbio. a v 8
3TOM roAY OH BbINYCXABTCA K TOMY X6 Ha OTAWY-
Kol Gymare. Y10 TyT cKaxelb — MOnoaAUs:

B. nMBuAﬂKHH
r. Banakoso

HacToALLwg NUCHIOM XOMY BHIPA3UTL OFPOM-
Hy10 GnaropapHocTy pawwemy asropy /. Hevae-
By (r. Kypck) 3aa perynarop MolHOCTU C8eTHNb-
Huka. Mpocran 1 XOPOLUAR KOHCTPYKUUA. MHoio
colpaHy yxe BOCeMb TAKUX PErYAATOPOB.

A. MUXAMNEHKO
r. HceokyaHeLx

JypHan Baw HPaBWTCR it HOCMOTPR HA BO3-
pocilue ueHbl, Oyay craparbca OCTaBaThCH Ba-
Wi NoAnKcuukoM. B nochegnue Aa ropa “Pa-
AWO" CTAHOBUTCAR 6onee COABPKATONbHbIM, WH-
TOPECHBIM, 6AUXe K XiIHY, K HawweR aeicrau-
TencHocTW. KoHeuHo. cratek o6 1cnonbaosa-
HUY YCTapeBLUUX AOTAaNei, ooCCTaKOBNOHML
CTapbiX NPUEMHIKO8 UK O NOCTPOMKe AaBTOMA:
TUHECKOL BOAOKAYKH U AP. — HYXHB nioprM. A
NOHWMA, HTO BS AONXKHB 3HAKOMWTL 4Hitare-
nei, K npuMepy, M C HOBbiMU “Opr3CHTAMYU
51CTV-510". A yro genarp ¢ “Paayranvu”, "Pe-
KopaamMu” u 7. A.7 U Tent He meHee, cnacubo 3a
KypHan, Yaauu saml

B. ALLUH
c. Cpeguuirt Eropnvik Pocrosckod o6,

Copepxanite xypHana 3a mMMoro ner | oue-
HUBO BLICOKO. MHe Kaxercs, 4To MHoraa 8ol
paxaeroe 4UTarensry HenoBoONLCTBO OuipaeT
pe3ynbraror necnewusocTi. Mol MKoroneTHui
onmT (noanvcuux ¢ 30-NETHIM CTaXeM) noxa-
3pigaer, 4ro HarbonbLuy NONL3Y A/IA Paauonio-
Gurens npuobiperaeT XypHan B NOQWUEKE 3a 5—
10 neT. ToNbKO no npoiuecTanit KaKoro-1o Bpe-
MOHM “BLUKMELLIL™ U3 HUX TO, 4TO NOTEHLUANBHEC
OHU MoryT ebe aare. Koraa, Hanpusep, NORBA-
necb onucaHue “"Paano-B86PK", MKe kasanoch
abcypaKbin camo o6pauleHie K KornsoTenHod
TeMaTUKe. XOTA Obl NO NPUHUHE HOAOCTYNHOCTU
anemeHTHOR Gasb. K Tomy xe, a soofwe ne
NPEACTaBNAN, YTO ManeHbkue MOBM ectb Ta-
Koe xe panionNoduTensckoe OTKPLITAS, KaK U
KB cBA3b. Ho npowno ner nATte, U A Obin yxe
03ab0o4yoH NpuseneHieM “8 UyBcTao” rorosoil
KOHCTPYKUUM, CTOALBI ¥ MEHA Ha cToNne.

Ewe xorenochb Obi CKasatL, 410 Marepuans)
HA UCTOPUHECKU® TEMb! UINULLMUMU He CHUTAID.
3 HuX Mbl y3HaeM MKOFo Nnone3Horo, a ukoraa
U TO, O YBM NPEXAO HEeNb3A OLINO NPOYUTATD.
Hanpumep, NPOCTO BOAHYKGLLBA KaxoxXy nybnu-
xayuo T.3. Kperkensa of orue. Hepe3 pegax-
uuK nepepnato astTopy 73!

A. BAKCMAH
r. Kupos

*h e

Muwire Ham, goporue vuraTenu. Pepakuuu
BCEraa UHTepecKo Nwboe Bale MHeKKo o Ma-
e KypHane, KakuM Obl 0HO Hi Bbino. OHo u
BAOXHOBNAGT, U NOMOraer,




MUKPOTNPOUECCOPHAY TEXHUKA

A3bIK ®OPT

AJ149 «PAOANO-86PK)

H. LUNX0B, r. Kossmogembsinck, Pecnybnuka Mapuii-In

POPT — oauH n3 cambix MOOALIX A3bIKOB MPOrPamMmiapOBaHUS,
oaHaxko Onaropaps Takum CBOUM [CCTOMHCTBAM, Kak ObICTPOTA
OCBOEHUS1 (NpocTeunLme nPnemst nNPorpammipoBanrna Ha Hem
MOXHO OCBOUTL OYyKBa/IbHO 38 HECKONIbKO MUHYT) 11 BLICOKASN fPO-
N380ANTENLHOCTL, OH YXE npuolpen Bo BCemM Mupe HeobbiHan-
HYIO RONyAsiPHOCTL. CeroaHs Mbi nNpPeniaraem YuTarenam Bep-
CUIO 3TOrO S3biKa AN paanoniobunTensckoro komnsoTepa “Pa-

Ano-86PK”.

“YMWPAIOT" NN
BOCbMUPAZPALOHBLIE
MUKPOMPOUECCOPHI?

Mo Mupy nobGeaHo wecrTsyioT MOIUHLIC
Mukpcnpoueccops! i80486, MC68030, MI-
CRO VAX, na cmeny um mayr PENTIUM,
MCB680XX ¥ HOBbI?A CBEPXMOLHLIA B4-pas-
psaHbi “Anbda-ynn” ¢upmel DEC. Cerop-
HR MOXHO NpuoBpecTm NCYHTH BCE, 4TO TONb-
KO noxenaeulb. UHoraa Kaxercs, HTo ans
APOCTEHLKUX BOCLMUPAZPSIAHEX KOMMLIO-
TEpOB yXe He OCTaNoCh MecTa NoA COoAH-
Lem.

OgHako aTo He Tak. B mukponpoueccop-
HOW TEXMUKE €CTbL MEecTI0 u ana “cnoHa”
PENTIUM, n ana “mypasba” 8085, u, kak
370 YacTo OriBaer, ahPpekTUBHOCTL NPUME-
HeHun 3BM 3a8UCKUT HEe CTONbKO OT MOLL-
HOCTK ¥ COBEPLWEHCTBA MUKPONPOLECCO-
Pa, CKONbLKO OT CKOPOCTW 1 CTOUMOCTH ee
BHEOPEHUA B NPOU3BOACTBO.

o nocneanviM AByM nNokasarensm BoChb-
MUPa3PAAHLIE "NePCoHANKN” HE UMEIOT KOH-
KypeHToa. OHn HEe TONLKO He "BbiMunpalot”,
a flaxe npPoOAONXKAKT COBEPLIEHCTBOBATL-
cq. Hanpumep, mukponpoueccop KS80BMT,
nporpaMvHo 1 annapaTHO COBMEeCTUMBIV C
K580BM80, obnapnaer 8 2,5 pa3a 6onee 8bi-
COKOW NPOUN3BOAMTENILHOCTBLIO Vi PaCIUnpeH-
HOW CUCTEMOI KOMAHA, B KOTOPYIO BXoanT
yeTbLipex- W NRTUOaNTHLIe KOMaHAL!.

BocbmuapaspsaHeie MHKPORpoLeccops
NPoOYHO COOCHOBANUCH B MUKPOKOHTpONne-
pax, ynpaanmoumx HEeCNOXHbLIMA 12XHKHONO-
TUYECKUMU NPoUeccamm, 8 uamepuTeNLHOM
Texduke. MouwHOCTN BOCHMUPA3PAAHDIX
3BM c nuxaoun xgaTaert anga awbbix BuiTo-
BbIX Llenen — o1 ynpasneHms Tenmvuen unu
NHKYBaTOPOM AO0 ABTOMATUHECKOro onpe-
Aenenust HoMmepa 3oHsero abonexrta. Ha
NOOUTENLCKOW PAANOCTIHLUM KOMNLIOTEP
suinonuut Mooy pyTuHHyR paboty — OT
Be/leHUn XypHana Ao asToOMaTUueCcKoro
ynpasneHus noluim “XeneaoMm”, n paxe,
ecnm HYXHO, nposefieT paanocBaadt. tea
yHacTusi oneparopa.

B0 scemM 3TOM €CTb, OAHAKO, OAHA XOPO-
IO M3BETTHAN TOHKOCTL: KOMALIOTEP Bbi-
MONHAAT Bib TO, HTO JANOXEHO B HEro
nporpamMmon. A 8OT OCHAULEHHOCTL NPO-
rpPaMmMubin o0ecnesenmemM, ero kauecTBOo 1
CEPBUCHDBIC XapakTepHCTKK Y BOCMMPA3-
PRAHLIX Maume HeusmMepume Huxe. Oco-

BEHHO CKa3LIBAETCH AeDUUNT NPOCTLIX, Obt-
CTPOACKHCTBYIOWMX, KOMNAKTHLIX TPaHCNA-
TOPOB OCHOBHbLIX SI3LIKOB NPOrPaNMMUPOBa-
Husi. OC 2TOM ¥ NOKAET peyL aance.

ABTOP MMEET ONuT NPOrpammMmnpPoBaHs
Ha agwikax BEVMCUK, NACKANbL, ®OPT u
ACCEMBJIEP ans BoCbMK- v jUECTHaALA-
TUpa3psaHLIX Nnpoueccopos. U3 axoHomMum
BPEMEHN U MecTa He Oynem cpaBHuvBarh
3Tn A3bIKKU (TOT, K10 ¢ HUMW paboTtan, X0-
POWO 3HAeT UX AOCTOMHCTBA U HepocTar-
Ku), a cpaldy Bbiaenum OAYH M3 HuX. OH
DOBOAUT MOLWMHOCTL BOCLMWRA3PSIAHBIX
MN3BM 10 YPORHA WECTHAAUATUPA3PRAHLIX,
NO3BONAET BbIXATL U3 MALLMHBI BCE, HA 4TO
oHa CnocoBHa; obecneyusaer AOCTYN He
TONbXO K mobomy Ganry, 1o v Bury, Haxo-
pauemycs 8 niobon guenke namatu unu
perncrtpe IB8M; 3aHumaeT B namatu Ha-
“MeHbLKN 0OBbEM 1 B TO Xe Bpems ofec-
neyrBaeT Hanbonee CoICTPYIO KOMNUARUMIO
nporpaMMbl B KOALI NPOUEccopa 3a OAvH
NPOXOoA TEKCTa NPOrpamMmMsl; NRorpaMmMmupo-
BaHve Ha KeM B8 5 pa3 ObicTpee, 4eM Ha
BEMNCUKe, 8 15 pa3 GuicTpee, 4em Ha [1AC-
KAJle v B 50 pas OuicTpee, uem Ha ACCEM-
BIEPe,

ITOT A3bIK — OPT

QOPT — oauH “3 cambix MONOALIX A3bi-
YOB Nporpammuposanvs, oaxako Gnaropa-
P CLICTPOTE OCBOCHUA K BLICOKOW NPOU3-
BOAUTENRHOCTU NPOrPaMMUPOBAHUS OH YXKe
npuoGpen 8o BCEeM Mupe HEoOvMaHYI
NONYNAPHOCTL CPEAN LIGHUTENEN KPacoThbi
8 3TOM CROXHOM, HO yBNEKaTeNbHOM WC-
kyccTge. B Poccun 1 2a ee npepenhamm
UMEEeTCs Hemano Bepcuin fizoika, HO nyl-
nukauu Ha 3Ty Temy Mano.

MpocTeniumne npuemsl NporpaMmuposa-
Hus Ha OOPTe mMoxH0 ocsouTk OYKBANbHO
3& HECKONbKO MUHYT, B oThuuue, Hanpu-
mep, of ACCEMBJIEPa, nporpammuposa-
e Ha OOPTe HaNnOMWUHAET CKOpee urpy,
HEXENU KPONOTNUBLIY TPYA anXMMNKa, XOTS
8 PEe3YNLTATE MOXHO NOAYUUTL NPOrpam-
My, ke yerynaowyo ACCEMBNEPHON.

OcobenHocTamn si3blka DOPT aBnsioTCH
obparHas nonsckan (NOCTuUKcHan) sanuch
apUHMETUHETKUX U NOrMHECKIX ONEPaLiA,
a TAKXE WUPOoKNE NCNONL30BAHNE CTEY.08,
OPUBLINHOE ANR MHOTOUUCNEHHBLIX BNanenb-
LEB NPOrpavMupyeMbIX K2NbKynsitopos. Ho

rnasHasi ocobGeHHocTe GOPTa 8 Tom, HTC
€ro xaxnuit NUeT cam Ans cebs, a MUHU-
ManbHbLI CNOBAPDL PE3VACHTHIN HACTWN HYX-
HO paccMaTPuBarts /MWL Kak Ha'anbHbiA
Kanuran, nawowmin 00NbWOoKR NPOLEHT ro-
nosbix, Npuiuem POPT, xak rybka, BNUTL-
BaeT M YyCBaMBACT NEKCUKOH U XapakKrep
cBOero xo3suxa, NPubnuxancCb K oObINHO-
MYy PasrocsopHOMY AI3bLIKY.

MNpepnaraeman sUTaTENIM BEPCUA A3bl-
kKa @OPT ne eauHCTBEHHas, afanTmuposat-
nas ans “Paguo-86PK". Y asropa nmeercs
sepcva POPT-cucremnl, paapaboraHHan 6
HUUNCHETMALL Nry. Osa smnonHeHa B
CTPOroM COOTBETCTBMM CO CTAHAAPTOM
FORTH-83, umeet ob6nem 14 Kbawnt u cno-
gapb npumMepno u3 500 cnos. Mo MHEHUIO
aprcna, snaaenbuamm “"Paguo-86PK" ara
nporpamsa UCNOoNL3OBATLCHA HA NPAKTUKE
HE MOXET. Ee cnopape neperpyxex nNpo-
MEXYTOUHLIMU CAOBAMU, HE UCNOABL3YEMb-
MU B NPUMKNagHLIX NPOrpamMmax, eCru Ciio-
Ba ¢ ofimHaxosuimn pyrxumamu. JocTonu-
CTBaAMWK 3TON BEpPCUN ABASIIOTCSI €€ COOoT-
BETCTBUE CTAHAAPTY ¥ Hanuine BCTPOEH-
noro QOPT-ACCEMBNEPRa. Cranpaptiun
CTPOMHBLIM PeAaKTOp HUYEro, KPOME CoXa-
NEHUA, HE BbISLIBAECT.

Adamn npegnaraemon Bepcuu SI3bika
MOPT ans xomnutotepa “Paumo-86PK" npn-
pepen 8 1abn. 1, ONOHHBLIE KOHTPONLHLIE
cymmbl — 8 Tabn. 2. Bepcus pabortaer ¢
yAOOHLIM U NPUBLIYHLIM PeaakTopoM “"MUK-
POR", Orcyrcraue POPT-ACCEMEJIEPa
KOMNEHCUPYETCH BOIMOXHOCTLIO NPOCTO
BCTABANTL B APOrpaMmMy MaLIMHHLIEC KOAD!
unn ncnonsv3osat, ACCEMBJIEP na nake-
Ta "MUKPOH",

Crosape Bxkmovaer 8 ceba wanbonee
ynoTpedtuTensHbie CNOBa N3 pacnpocTpa-
HennbiX Bepcun DOPTa u nossonaer nu-
catb nporpammbl o6paGoTKU Tekcros,
CTPOK, CUMBONOB, Ouros, 6aNTOB K wecT-
HAaAUATUPAIPHAHLIX CAOB NO aNrOPUTMam
ntoGon crenesun cnoxuoct. OW HauGonee
npucnocobnexd ans paspaboTku ynpasns-
I0WMX, UIPOBbLIX N CUCTCMHDLIX MPOTrRamMM,
Hexkortopbie cnosa PaboTarwT HECKONLKO
MHaYe, YeM B CTAHAAPTHLIX BEPCUAX.

BHYTPCHHAR CTPYKTYPA CROBAPS HECTaH-
J\apTHa, HO uMeHHO Bnaronaps TaKon CTpyk-
TYPE yAanocek ACCTU4YL KOMNAKTHOCTHY WM
BbLICOKOro OLICTPOAEVCTEMA NPenaraenoi
peannuaauum, a Takxke nnoCToThl FeHepaunm
W paclinpeHnsi CUCTembl MOAYNaMU, Hanu-
cannbimv Ha ACCEMBNEPe.

Mporpammrposarme va COPTe MOXHO
n3yunThb No autepartype [1—3). Nocne aro-
TO pekoMeHyeTcs pasolbparbCy 8 Npuna-
raeMon AemMoHCTpRaUMOHHON Nporpamve
(rabn. 3) v TyT Xe nposecTy NEPBLIE, NYCTb
He BCerna yAa4HbLIe, HO NOYSUTENLHLIC 3KC-
nepumentil. anee Gynem npeanonararth,
HTO 4YUTATeNIO YXE WU3BECTHhlI “aanl” NpPo-
rpasamunpoBanun Ha GOPTe.

OCOBEHHOCTU
NPEANATAEMOWN BEPCUN

BONLWKHCTBO CNOB PEIVNAEHTHON YacTn
cnosapsi or COLD po . (104kn) paGoraior
TAaK Xe, KaKk » 8 cranaapriom FORTH-83,
NO3TOMy €CTe CMbICN ONUCaTh TONLKO OT-
Nnvist OT 3TOro cranAapTa.

UTaK, HeckonLko nnaye paboralor:
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0640 82 08 C0 29 0B €5 2A 48 10 36 01 23 71 23 70 23 5473 OF50 5 OF 29 CP 29 23 37 C9 11 00 00 C3 62 OF 5 23 5271 |

0B50 22 4B 10 E1 CD 56 08 C9? 66 DB 53 50 41 43 45 85 3181 0F60 56 23 DS 5E 23 56 23 E3 7D 91 7C 98 02 60 08 AF 8036 ‘

0B60 CD 06 DA 20 FF C9 71 0B 43 52 B2 CD 06 OA DA FF 443E OF70 29 FS EB 29 EB D2 79 OF 23 7D 91 &F 7C 98 67 DA 996C |
0B70 C9 82 0B 48 45 52 45 B4 CD 82 08 E5 2A 4B 10 E3 C19F 0F80 87 OF F1 13 C3 8C OF F1 DA 83 OF 09 C6 10 D2 70 QD76
0B80 C1 C9 93 OB 4E 45 47 41 54 45 86 79 2F 4F 78 2F D600 OF9C OF 42 48 E3 CD 82 0B C1 C? A5 OF 48 45 58 83 3E 82BA
0B90 47 03 C? OB OC 4E 55 4D 42 45 52 84 cD 82 08 CD D49 OFAD 10 32 4A 10 C9 B5 OF 44 45 43 49 4D 41 4C 87 3E A3DD

OBAO 99 09 1A FE 2D C2 BO OB CC AF OB CD 8B 0B C9 13 1029 OFB0 OA 32 4A 10 €9 00 11 2E 81 78 B7 FC F7 OF E5 21 3B56

0BBO E5 21 00 00 1A FE 21 FA 02 OC FE 30 FA EA OB FE' 6A62 0FCO 57 10 36 FF 2B 36 20 E3 CD 82 08 01 00 00 3A 4A 960C

0BCO 3A F2 DB 0B E6 OF 06 00 4F C5 ES5 C1 3Aa 4A 10 30 46198 OFDO 10 4F CD 58 OF 79 CD 56 08 F6 30 FE 3A FA E2 OF 7880

0800 09 3D C2 DO 0B C1 09 13 C3 B4 0B FE 41 FA EA 0B 6C70 OFEQ C6 07 E3 2B 77 E3 AF BY C2 c8 OF B8 C2 CB OF C1 8F48

OBEO FE 47 F2 EA 0B C6 C9 C3 C4 OB 31 40 10 21 7E 10 747D - OFFO CD F5 09 CD 56 08 C? CD 06 OA 20 FF CD 8B 0B C9 32F4 |

‘ TYPE QUERY INTERPRET " peanuaaunu, KOTopan NpPexae Bcero onTu-

Orcyrcraytor cnosa DO LOOP v +LOOP. Tabauua 2 MuauposaHa no duictpoaencranto. MNosrtop-

Cnoso ' (anocTpod) B OTANuME OT CTau- Hoe ONUCaHWEe CNOB C YyXe uMeruwumcs
papTHoro 8 FORT-83 He ABMRETCA CROBOM 0800 - OBFF 0886 “MeHEM HECCMLICNEHHD, TaK Kak 370 CNo-
HEMEANEHHOrO WCNONHEHWA, KO ecnu 3To g:gg ¥ g:;: gg‘;z BO Hukoraa He Oyaer Hanaewo, noxa He
HEOOxoAuMO, €ro MOXHO Chenatb Takmm 0BOO - OBFF F14C 6yner nepenmeroBaHo Gonee palkHee on-
KoMasaon IMMEDIAT ‘. 0C00 - OCFF 4EDA penenenve.

Cnecso ' BO3BpawaeT 3HauYeHne appeca 0000 = ODFF CF28 Cnoso TYPE 6eper na creka anpec cTpo-
UCNONHREMON 4acTu cnoga (NONK KoAaa, OEOQ0 - OEFF 4824 KW, umeiouei B koHue nubo wynesoir Gaur,
CFA), CTORUEro Nocne Hero, unu -1, ecau QF00 - OFFF F954 nnbo Gaitr ¢ kopom bonee 7FH, pacneva-
CNoBO HE HanaeHo. KopeHHoe Xe orauune 6866-0;;;£ééi TLIBACGT 3Ty CTPOKY W BOIBPaLLAET anpec

paboTt ATOr0 CAOBA B TOM, MTO OHO NpPO-
WU3BOAUT NOWUCK CNOB B CNOBape OT Havana
K KOMLY, YTO CBSI3aH0 ¢ cCOBeHHOCTAMU
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COEDESORETORCNRED

Oaita orpaHuuMTensi, CTOALLEro B KOHUE
CcTpoku. Takum oOpPa3oMm, 3T0 CNOBO MOXET
pacneqaTLiBarb TEeKCT, NOPOXAEHHbIN HE
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Tebarys 3
HEX

t IMMEDIAT * 1 - DUP CO 40 OR SWAP CIf ;

: [COWPILEY CD C, ' , ; IMMEDIAT (COMPILE)

: (Y KERE 9 ; IMMEDIAY (™

t ) HERE = ALLOT ; IMMEDIAT )

3 ") OUP TYPE DROP [COMPILE) ) ; IMNEDIAT ™)

t .. SPACE SPACE SPACE SPACE ; (' MEYATH METMPEX MPOSENOE")

oo (M MEET KOKNHASLIHA
SENOHCTPALIHORHOR NPOIPAYEI"")

¢ WHILE [CONPILE] IF ; IWMEOIAT WHILE

t UNTIL C(COMPILE) ¥
(COMPILE) ELSE ([COMPILE) REPEAT ; IMMZOIAT UNTIL

1 DUNP CR
BEQIN DUP QUP
(78 ¢C, COC, FBIS ,
(" TAX MOKHO BCTABWTb KYCOK MPRMO B KOJAX,
HA ACCENSEPE 370 COOTBETCTBYET
HOV A,B
CALL OFB15H

HAH B KOAAX
78 CO 15 F8 )

1 DROP

[79C, COC, FB15 , 1 DROP
SPACE SPACE (" NEYATL ABYX NPOBEMBM)
DUP DUP E + BUAP 2
(¥ CEANAC B CTEXE YOHEHHOE W HAMASHHOE SRANEHNHR NAPAMETYPA
UKKAA CO CHETHHKOM, A HA BEPNKHE ~ WAT NPHPAMEHKS MAPAMETPAY
)
D0 (" 370 HAYMAND UKKAA CO CNETNHKON ™)

I (¥ A 370 NAPAKETP LUHKAA M)

R(79C,CDC, F815 , 78 C, CO C, ¥815 , ) OROP SPACE
REPEAT (" 370 KOMEU UHKM, ECAH AOCYHIRYYO PABEHCYBO
HAYAZL KOO H KOHEYHCTO 3HAYEHHA“) SPACE

DUP DUP F + SUAP 1§
+D0 1 CO DUP 20 < QVER 7F > DR IF
OROP SF (M NEYATY MPONEPKA (5FM) BMXECTO CKM30/A C KOAOM
MEHDEE 20H HAM GO/MEE 7FR ™)

THEN EMIT
REPEAT CR
10 ¢+ OVER OVER > IF

REPEAY DROP OROP ;

CR .. (" TAX PABOTAET DUMP

PACNEYATKA OT ANPECA 1100 R0 KORUA XOXORAAM, T. E. RO HERE

Uy KERE 1100 DUKP

R ..

(" YOMIHARUMA SAKEAAERA K3-3A WHOXECTBA KOMMEHTAPYEB,
KOTOPHNE TOXE KOMAHAKPYWNTCH, A 3ATEM YHHYTOXANYCR "*)

R .

(“ YBEPHTE BCE XCMMEHTAPHH, OrPAHKHEHMME CKOBKAMA
H NPOrPANMA CYAMET NPCCTOR H NOHRTHOAM®) CR

t 19 03 C, ; IMNEDIAT 1+ (¥ XOWIHAHPYEY [NX B ¥)

-

: 2+ 0303 , ; IMMEDIAT 2+ (Y TAK KAX MAPA BC - 37O BEPNHHA CTEKA")

: 1+ 0B C, ; JMHEDIAT - (™ KONIHAHPYET DCX B ™)

: 2- 0808 , ; IMMEDIAYT 2-

t RO 104D ; CR .. RO .
(" 37O CYEK S03BPATOB, KMEKKO 3TO 3WAMEHME
ANNCHBAETCA B SP B CAOBAX COLD W QUIYHM)

: SO ROJ3E+ ; CRCR .. SO .

(Y +., A 370 YKABATEM APHPMETHYECKOrO CYEKRA,
JAMHCHBAETCR B NAPY HL
YCTAHABAKIAETCA TOMKO CNOBOM CC.O4M)

1 718 SO 2¢ ; CR CR ..
{" AAPEC HANANA KOMAHAHOR CTPOKW “u) TIB , CR

t (KEY) RO % ; CR .. (KEY) @ .
(" MABMHKO-3IABRTHMMR AAPEC NOANPOTPANML BBORA = FBO3I"') CR

: (ENIT) RO 2+ 2+ ; CR .. (EMIT) @ .
(" YWAUHHHO-3ABHCHMNR AAPEC NOANPOrPANMN BMEOMAS FBQ9MM) CR

: (LAST) (EWIT) 2¢ ;
CR CR .. (" ANPEC HAYA/A NOCREARHErQ CXOBA B C/MOBAPE
HAXORKTCR B SYEAKE ") (LAST) .

: (W) (LAST) 2¢ ;

CR CR .. (" AJPEC NEPBOR CBOSOAHOR RYERKH, T. E. KOKUA KCAOPARMA
HAXOLKTCH B RNERKE ™) (H) ,

CR «. (" (H) 8 ANANOIrWMHO HERE

nw ,

t (BASE) (H) 2+ ;
CR CR .. (" BART T AAPECOM (BASE) XPAHHY OCHCBAMHE CHCTEW
CNKCAREHKR

llu,

oo (" NPUKEP :
$5 2 (BASE) TI . ") 55 2 (BASE) CI .
HEX (Y UECTHAUATHPHYHAR CACTEMA, A DECIMAL AECSTKNYARM)

: BINARY 2 (BASE) C1 ;
(" BINARY YCTANCGBHT ABOHYHY® CHCTYEMY CHUCMEHHRM™)

1 OCTAL 2 (BASE) C! ;
(® OCTAL YCTAHOBHT BOCHLMMPWHHY® CHCTEMY CHHCAEMHAR)

§ (?STAT) (BASE) 1+ ; CR CR

.o (" B BARTE T AAPECOM (7STAT) NPH3RAX PEXNMA
00 JHAYHT KHYEPOPETALMHS
FF JHAYUT KOMTHARUYA"™)

: (IN)  (BASE) 2+ ;
(" B RUEAKE (IN) AAPEC OEPABATHBAEMOTO B AAHHMA HOMEHT
CEMEOMA NPOTPAMMEM)

s (OUT) CIN) 2+ ;

(Y B ANEAKE (OUT) AJPEC,

B XOYOPHA BYAET 3ANHCAH CAEAYWEIMA

BBEAEHHMR C YCTPORCTBA BBOAA CHMSON

T. E C KAABAATYPH, ECAM B (KEY) AQPEC FBO3")

1 EOIT (¥ CAOBO : XOMNHAHPYET 3ArOMOS0K CHBA EDIT!)

0 (" KAAREM B CYEK 0 ")

EXECUT (" HCNOAHWTL NPOrPAMMY NO ARPECY, NEXAREMY B CYEKE")
¢ (" ; KONHAHPYET KOMAHAY RET

H YCTAKABJYBAEY PEXWHM HHYEPIPETALKM!)

: 7TERN DUP [ €D C, ¥B12 , 4F47 , 1 :

(™ TAK MOXKO OEPATHTCS X MONHTOPY NO ARPECY FB12 ")
: EY 0 [CDC, FBIB , 4F C, ] ;

(" .., A TAK NC APECY FB1H M)

: CHOVE 1 1 +DO OVER CR OVER Ct 1+ SWAP 1+ SuaP
REPEAT DROP DROP ;

(" CKOVE 1 CHOVE> STO CTAHAAPTHME C/OBA S3MXA FOPTH)

! CKOVE> ROT OVER ¢« ~ROT DUP ROY ¢ SWAP
1 1 +D0 1- SWAP 1- SVAP OVER C8 OVER CI
REPEAT DROP DROP ;

-e

PRINT 1 1 +00 DUP CQ EMIT 1+ REPEAT OROP ;
CR CR (1H) ®

DECIKAL 1048 PRIKY
(" PACNENATATD 1043 BART H3I 8XOAHOIO BYPEPA")

CREAY BUFF -
HEX 40 ALLOT (¥ TAX CO3JANTCS KACCHEN PAIXEPOM 64 BARTAM)

D INPUT CR " # XAY? ¥
(" CAOBO IKPUT BBOAAT YHCAO WiH CACBO BE3 BUXORA B QUIT ")
(™ HCNO/M3YR] CBOR BYPEP PA3MEPOH B 64 BAATAY)

BUFF QUERY (IN) @ [ C5 C, ] DROP

BUFF INTERPRET pUP CC1 C, ) OUN) | ;

(" ACNYCTHM ¥y KAC OTAE/LIRIA TEPKHKAA, C KOTOPLM ECTb CBSSb
YEPE3 S80BBSS KAHAA A B PEXHME 2 1)

: PPAINI -1 AOO3 CI 00 A003 CI 9 ACO3 C! ACOQ CB DROP ;
PPAIND (Y HHHUHAMM3IAUHA TOPTA ")

t INT? BEGIN AQ02 CR 8 AKD IF ELSE REPEAT ;
(" OXHRAHME BRTA NPEPHOAHHA")

t TRMO INY? BEGIN AOC2 CD 80 AKD IF AOCO CI ELSE REPEAT ;
(" NOANPCIPAKKA BLISORA BARTA B KAHAA AM)

1 TRHI [NY? BEGIN AOO2 C@ 20 AWD |F AGQO c@
7F AND ELSE REPEAY ;
(¥ NOANPCTPAHMA BBOAA BARTA H3 KAHAMA A®)

{" CEAYAC ROCTATONHO 3ANACATbL ARPECA
MORNPOIPANM TRMI B (KEY), A TRMO B (EWITY)
HAMPHAEP, TAK
' TRHI (XEY) | ' TRMO (ENIT) |
M BANA MAEWHA GYZETY PABOTATL
BEE3 HOHHTCPA AHCRRER H KAABHATYPNM)

t ONSTY 12 ; (™ TAK CO3RANTCA KOHCTAHTH ")
CREAT VARY 13 , (" A TAX = MEPEMEHHBE )

PAOUO Ne7, 1995 r,
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CREAT VARS " ABRAKADABRA"
(" A TAK MACCHMBYH 3ANONHEHHNE AATEPANH ')

] CREAT ARR1 1 , Z , 3, (" A TAX - MACCHB M3 TPEX Chog")

(" WHS MACCHBA WAH NEPEMEHHOR BO3BPAUMAET
B APHOMETHYECKOM CTEKE EFO AJPEC'")

t 321 20 2¢ | ;

B PEXHHRE HHTEPNPETALUHH
NPHMEP!) 1B = KONSTI

: T0 CUP

(c1c,3¢,3¢C,3¢C,¢¢,8¢C,8C, 18

. 8.0,5¢C, 30,5C,01 ;

ECAK EFO CXOMNHAHPOBATL BHYTPH ARYrOro CNQJA,

HANPEMEP V)
: PRIMERT 19 TO KOWSTY ;
(" C/ACBO PRINERY 3AMKEEY 19 B XONST1')

: PICK DUP [ C1ES , ) OVER + SNAP + 2+ 8 ;

| (" PICK CHUMAET H3 CTEKA HOMEP JNEMEHTA CTEKA H KAAZLET B

CYEK XONHO 3TOr0 JNEMEHTA M) E: «o (" DW BABMNM)
(" HHXE ONHCAMN HEKOTOPME KOMAHAN ACCEMSAEPA, KOTOPWE MOXHO E: .e ::: E:ll.l. 088241
NPUKEHATL BHYTPH ONHCAHHR RPYIHX ChOB8 BMECTO KOAOH - e S CksL gsoon

3107 CNHCOX HOXHO YBE/MYHTb, O 3AMEHHT OPT-ACCEMBSEP,
KOrAA HEOEXOAHHO HANKCATL NPOrPAMMY MAXCHMA/SLHOIO

BHCTPOAERCYBHR )
: OUT 79 C, D3 C, NUMBER C, ; I[MMEDIAT OUY

i

Ttonbko 8 cucreme OOPT, MO u ApyruMu
KOMNUANTOpaMu,

Cnoso QUERY Oeper 13 creka aapec Gy-
¢epa v 3aHOCUT B HErO CUMBOALI C YCTROM-
CT8a Boona, Nnoka He Oyner sageacH koa <BK>
wnn CTRL+C. Tax kak ato cnogo Geper aa-
pec Oyhepa wa crexa, 1o BxoaHon Oydep
MOXHO Pacnonoxurn, B mobom mecre O3Y.
QUERY — 370 BCTROGHHLIA PERAKTOP CUC-
Tembl QOPT. Bech nopoxaenHsiit 3Tviv Cno-
BOM TEKCT SBNAIETCR OAHOW 60ONLIWOR CTPO-
KOW, B KOTOPON A0NYCKAKTCH Mmobuie nevyar-
Hble cumBonb! B ToM wuchne <MNC>. Pepaktu-
poBanve sHyTpn QUERY BO3MOXHO € uc-
NONL3OBAHWEM KNasuil Kypcopa <— wn —> |

Cnoso INTERPRET Gepet u3 creka aa-
pec Oydepa n uHTepnpeTMpyeT TeKCT u3
aroro Oydepa, NOKa He BCTPETUT CNOBO
QUIT wnn gsa Hyneswix Banra, KOTOPbLIE
3aHocaTcy QUERY npv seoae kona <BK>.
Tak KaKk appec Tekcta Gepercs ua creka,
TO MOXHO WUHTEPNPETUPOBATL NPOrpammy,
pacnonoxernyto 8 niobom mecre O3Y viny
nay.

CnoBo " (Kasuiykn) Geper na BXOAHOTO
Oydepa CUMBOIILI, PACNONOXEHHLIE NOChE
HETQ, it KOMDMIMPYET UX HA BEPUINRY KO-
npodanna (LNS HAIMHAIOWNMX Mbl HECKONBLKO
no3aHee AafivM onpeaeneHe 3Tero NoHN-
TNR), NOKa CHOBA HE BCTPETUT cumson “.
Ha 3atomMm cumBone xomnuaaums 3axamumga-
eTCA, a Ha BepIMHY KOA0paNNa KoMNUnmu-
pyercs 0anT-orpaHnuuTeNb, UMEIOLWWIA KO
Gonee 7FH, 8 Mnamiuux cemu Gurax xoTo-
POro xpaHuTcsl i opmaums 0 ANUHE CTPO-
K. Cmpon " 8 KOHLE CTROKWU HE KOMNKMIK-
PYETCsi, 8 UCNONL3YETCSI B KauecTse pas-
nenurenst, 1. e, ouepeHoe Cnoso Moxer
Ouite 3anucano nocne Hero 6e3 obsaarens-
Horo npobena, pasnecnawiiero cnopa B
TEKCTe NPOrpaMmbl.

W nakoneun, cnosa DO , LOOP u +LOOP.
OHu NPOCTO HE HyXHbl, TAK KaK B npeana-
raemMomn Bepcun UMEETCst TONLKO OAHA yHK-
BepcanuHan GopmMa opranmaalm LukKna co
CHETHUKOM;
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CREAT ARR2 4 €, 5 C, 6 C, (" TAX MACCHB W3 TPEX BART ')

(" 370 CHOBO MOXET HM3IMEHWTH 3HAYEHHE KOHCTAHTH

('* NONE3KOE CNCBO, ECNA HEOBXOAKMO BNBECTH BART

8 NOPT HAXCASLHMACK B MNPOCTPAHCTBE BBOXA/GLBOSAM)

(" NPHNEP ")

: OUTAC OUT AD ; (" BLBOA B MNCPT AD, CTEX BE3 MIMEHENHA W)
: 1IN AO ; (" BBOA W3 NOPYA AD B MNAALKA BART YHC/A,
DEXAUETO B APHOMETHYECXOM CYEKE ")

: INAC

: AN 3EC, NUMBER C, ; (" A,# 11 KOKNHAKPYET MVI A, 11 1)

[KMEDIAT A, ¥

: A,0 AF C, ; (" KORMHAHPYET XRA A QYHCYKA AKKYWYASTOPAM)

[HHEDIAT A,0

: A,C 79 C, ; (" KOMHAHPYEY MOV A,C ™)

IMMEDIAT A,C

IKKEDIAT C,A
:ABT78C, ;
[HMEDIAT A,B

WORDS HERE (LAST) & OUMP
CR .. (4 A,B COOTBETCTBYEY TEKCTY HA ACCEMBAEPE")

CR

CR .. ("™ RETMINY)

(" DB *A,B',B3H+40H ;404 = [MHEDIAT"M)

B,7BH ; JAHEKA KOAA B BEPUMKE CTEKA IIA 78Huu)

CR .. (" QAB:"M)
CR .. (" W KCHTHAMPYET KOMAKAY HOV A,B HAX 78HWn)

: IR DD C, NUKBER C, 4F C, ; IHMEDIAT IN
(" IN ¥ OUT MOXKO NPHMEHATH TOALKO BHYTPH APYrHX CAOB, ﬂ.
KAK W BCE CNOBA C [IPHIHAKOM IMHEDIAT ")

DUPIIII)
c‘ Il“)

QuIT

. XX <ONEPATOPbLI> KKKK NNNN
MMMM +DO <ONEPATOPbI LIKNA> RE-
PEAT <ONEPATOPbI> :

rne KKKK — KOHEYHOE 3HaYeHne napamer-
pa umkna, NNNN — ero navansnoe anave-
Hre, MMMM — npupawenue napamerpa
uvkna (war umkna). War Moxer GuiTb Kak
NONOXUTENLHLIM, TaK U OTPULLATENLHLIM.
Linkn BainonHaerca nocneaHuin pas, xorna
napamMerp unkna QoCTUraeT KOHEYHOro 3Ha-
YEeHUS.

Ecnu 8 nporpamme MMerTCsi BNOXEHHLIE
UMKNBL! CO CHETYMKOM, TO A0CTYN K napa-
MeTpy BHYTDEHHero umkna obecneunsaert
choso |, a K napaMeTpy BHEuUJHero uukna —
cnoBo J.

Bce octanshbie cnosa BuinonHaioT abeo-
NIOTHO Te Ke PYHKUUN, HTO U B CTaHAAPT-
HoMm FORTH-83, 1 noapo6Ho onucano: 8 [1].
JT0 KOPOTKOE, HO NONHOE ONUCaHUE [3bika
OOPT v nepsvie 18 ¢. NOAHOCTHID OTHO-
CAITCA W K NPEeNaraemopy peannaaymu.

HECKO/IbKO C/IOB
O LIVKNAX C YC/IOBMEM

Bmaecto |

BEGIN <YCNOBUE> WHILE <OMNEPATO-
Pbl ULUKNA> REPEAT

PEKOMEHAYIO

BEGIN <YCNOBWE> IF <OMNEPATOPHI
LWUKNA> REPEAT

BmecTo

BEGIN <YCNOBUE> UNTIL

PEXOMEHAYIO

BEGIN <YCNOBUE> IF ELSE REPEAT

HEMHOIO O HAYA/IbHOW
CTAQUN PABOTLI
MPOrPAMMDI

Nepsoe, 4ro aenaer OOPT, — sanonuaer
Hexortopuie suenkn O3Y konictantamu. 10
Gant —- ¢ aapeca BO6H no BOFH — B vom
xe nopsgke nepenocarcs 8 O3Y, Haumnan
c agpeca 1040H: nepsuie 3 Gaitta — 3aro

xomanaa JMP OF803H na noanporpammy
860032 CUMBONA C KNABMATYPLI, CNEAYIOUINE
3 Ganta — komanna JMP OF809H Ha noj-
nporpamMmy BhLIBOAA CUMBONA Ha aKPaH, ele
2 Gantta — appec nonn cesi3n NOCNEAHEro
cnosa b cnopape (QaKkTu4ecky 91O aapec
nepaoro Gainta nocneptHerc cnosa B8 Ccho-
gape). Y Hakonely, nocneanue 2 Ganra —
anpec nepsovi CBOGoAHON siuenku koaohan-
na. 3T0T Xe aapec 3anucuLIBaeTCst N B none
CBA3U nocneaHero ¢noBa a cnosape (00uIY-
HO OH yKaswbiBaeT Ha BanT, Cheaylowmi 3a
nocneaHuM HBaTom nocnegHero cnosa 8
cnosape). ECfiv BOSHUKHET HEODXOAMMOCTb
pacwypnte QOPT-cucTemy CHOBIMU, Ha-
nucaHHbiMn Ha ACCEMBJIEPe, 3Ttu aBa aa-~
peca HeoOxoanmo Byaer CKOPPEKTUPOBATL.

3ateM MHUUMUPYIOTCA CTEK BO3BPaTOos
(3aHeceHuem e perncrposyto napy SP ag-
peca 1040H) n crex napamerpos (3anece-
Huem B8 napy HL appeca 103EH), asToma-
THUYECKW KOMNUAPYETCH COACPXUMOE TEKC-
ToBoro Gydepa, Haumnan ¢ aapeca 2100H.
Ecnu crtaprosuin dhann HaxoguTcst NO Apy-
romy aapecy, To ero cnenyer 3aHectu b
ayenky ¢ aapecamun 841H v 842H.

Craprosuin davnn ponxed cCoaepxatb
xots Oul omo choso QUIT <MPOBEN> vnn
Asa nyneswuix Banta (CM. AEMOHCTPAUUON-
HYI0 nporpammy 8 Tabn. 3).

Ons suixona 8 MOHUTOP aocrartouno
HaXare knasuwy <F4> vunu BBECTW KamMa-
ny FB86C EXECUT. Knaswuiuy <F4> MOXHO
nepenporpamMmupoBarb, 3anucas ne agpe-
cam AS9H v ASAH apyroe anavenwe agpe-
ca nepexoaa.

(OxoxvaHnune cnegyer)

NMUTEPATYPA

1. Byparo A. 10., Kupunnuy B, A., Porsanos-
ckuit Y. B. (DOPT — #®3tik Anst MMEPONPROLIECCQ-
pos. — J1.: 3nanme, 1989. :

2. Cemenon H0.A. Nporpartanposanve Ha sabt-
xe QOPT. — M.: Paiso s cesidn, 1991,

3. Bubmorexa D OPLIaUMOHHON TeXHONOT 1.
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“SPECTRUM”— _
COBMECTUMbI

KOMIIBIOTEP

MPUHLUNMUATIBHAS CXEMA

M. BYH, r. Mocksa

MNMpusumnuansian anexTpuyeckan cxema
Sp-KOoMNbIOTEPa M30HpaxeHsa Ha puc. 21,
Bce npoueccsl, nporexkawme 6 Hem, CuH-
XPOHUINPVIOTCA reHEPaTOPOM HA 3N1eMCH-
tax DD30.2, DD30.5, yactora KoToporo cra-
Ounnavposada KBapucBbiM Pe3oHATOPOM
ZQ1. Ha suixope (Bwigog 10) anemeHTa
DD30.5 popmupyeTcs NnocneadsarenbHOCTL
CUMMETPUMHBIX NPSIMOYrONbHLIX MMNYNLCOB
(CLC), cnenyroumx ¢ yacroron 14 My 3rm
UMNYNLCHL! NOCTYNAKT HA CHETHBLIV BXOA (Bbi-
BOA 2) HeThIpexpa3psaAHoro cHeTumka DDSS.
Erc BLIXQAHBLIE CUrHANL! MCNONLIYIOTCS 4NS)
dopMupoBanivsl HECKONbKKUX nocneaosa-
TeNLHOCTEN ynpaenaiOiLuX MMNyNbCoB, CUH-
XPOHNM3NPYIoLLMX PalboTy y3anoB KOMNLIOTE-
pa. fipoueccu GOPMUPOBAHINA ITUX CUIHA-
0B UNANIBCTPUPYIOTCR BPEMEenHbIMU ana-
rpammammy, NexkasanibiMU Ha puc. 22,

K Buixonam cyetumka DD53 noaknioyena
Muspocxema DD45S. Owa pearnpyer Ha ero
HYNeBo2 COCTOsiHME, NPY 3TOM Ha BbiXxoae
(soivon 11) anemenra DD45.4 popmupyer-
CSl UMNYNLC C HU3KMM YPOBHEM, MCNONbL-
ayembin Ana aanucy Gaira M3 perucrpa
AaucnnenHoro kouTponnepa DD39 (cMm. Tak-
xe puc, 12 8 {1]) 8 casuraiowmin perncip
DD43 ansn priBoaa COAERXVMOrg 3T0r0
Ganra Ha 3KkpaH MOHUTOPA.

Mepsbit paspag (sw8oa 13) cueTuuka
DD53 noaknouen K 0AHOMY Vi3 BXOLQ0B (Bbl-
Bojy 13) mukpocxemsl DD18. Lsa apyrux
ee 6xona (suisolbl 12 n 4) coegunenbl C
COOTBETCTBYIOUIUMI 3bIXOAaMM (BbLIBOAL! 15
n 10), Gnaronapn ueMy 3Ta MUKPOCXEMA
paboraer kak TpexpaspPaaHbik CABUraumng
pervcTp. Ha ero Bxoa (BuiBoA 8) nopaerca
cvrian CLC, npv. 9TOM #a BbixoAax (Bw!BO-
avt 15, 11 1 3) popMmpyroTca NMNYALCLI,
COBraAaKWue no Bpemer ¢ CurHanam
CAS u RAS, obecneunsaowinmmy paboTty
AvHamuueckoro O3Y, n TakToBLiM CUrHa-
nom mukponpoueccopa CLC.CPU. K C3Y
{Mukpocxems DD26, DD27, DD32, DD33,
DD37, DD39Y) u mukponpoueccopy DD4 aTu
CUrHaNbL! NCABOASTCS Yepea BydhepHnie ane-
MEHTHI MUKpoOcxemur DD24.

Cuerirk DD53 aenut vactoTy curHana
CLC Ha 16. C ero Bhixona (eb1BOA, 15) cHU-
MAKTCSH AMNYNLCbI C YACTOTOW NOBTOPEHUS
875 'y, KOTOpLIE NOCTYNAIOT Ha YCTPON-
CTBO (hopPMUPOBaNKA aapecos AUCNAEKIO-
FQ KOHTPOANepa, BbiNCNHEHHO® HAa MUKPO-
cxemax DDS6, DD58, DD62 v DDB3.

flpoponxenne: Havano cw. 8 "Paauo"”, 1995,
Ne 4, 6.

CTPONHYIO Pa3BepPTKy (hOPMUPYKIT CHET-
yuk DDS5S6 v Tpm Mnagwux paspsadg (Bmeo-
Abl 14, 13, 12) mukpocrembr DDS8. [na no-
AYYEHUS! MMNYNBCOB CTPOMHOM HACTOTLI
15,625 ki'u 13 BXOAHOro CUrHana, 4acroTy
nocnegHero (875 kI'y) HeoGxoaumo pasane-
nutb Ha 56. flocTuraercs aro nocnenosa-
TENLHLIM ACNEHUEM HACTOTH CUrHana cHa-
yana va B cyerumkom DDS6, 2 sarem Ha 7
cuyerTuukom DDS8.

Kaaposas paageprka (50 Mu) dopmwvpy-
aTCsi U3 CUrHana CTROYHOW “aCTOThl AEBA-
TUP23PSAHLIM CHETHUKOM, 00PA3OBaHHLIM
ron xe muxpocxemon DDS8 (ewvipoa 11) m
cuetymkamu DD62, DDB3, ¢ oOwmm koad-
duuueHToMm genevvs 312,

Kak nasecTHo, muxpocxembl KP1531UME10
(DDSE 1 DDS8) npepcrasnaoT cobon Cun-
XPOHHBLIE “RTbIPEXPa3PiAHLIE CHETYUKU C
NPeayCTaHOBKOY ¥ BOIMOXHOCTLIO Kackad-
HOrO HapawmsaHus paspaaHocTu, MNepsbia
M3 ATUX CHBTHMKOB AENUT HAaCTOTY BXOAQHO-
ro curnana Ha 8. foCTurHyio aro coeau-
HEHUEeM BLIXOAA TPETLEro paspsaa (BuieoA
11) c BXoAOM NapannensHon 3anmucun (Bbi-
804 9) 1 nogdaven Ha 8xoAkL! NPeaycTanoB-
ku {BaiBoAb 3, 4, 5, 6) KOga 8 COOTBETCT-
Bn €O cxemoi. lNpun Takom B8KAKUEHNW
cueTYMKa 0becnevmBalTCA He TONMbKO Ae-
neHue yactoTtel Ha 8, Ho 1 dopMuposanne
CvrHana ¢ BbICOKMM YPOBHEM H2 BbIBOAEC
15 B MOMEHT, KOr4a 8 Tpex mnafilumnx pas-
paaax (svisoaw 14, 13 v 12) ycravasnvea-
OTCA YPOBHU NOCvyeckon 1. 3ToT CwrHan
UCNONBLIYETCA ANR CUHXPOHHOIO BKAIOUEHUR
cnepyrowero cierymka (CO58). Bpemennbie
auvarpammel paéoTel cuetymukos DDS6, DDS8
npeacrasneskl Ha puc. 23.

Ha cuetHbii Bxea C (8bi304 2) CHeTYvKa
DDS58 nocrynaer 10T e curHan, 4To u na
caxovMeHHbiA Bxon DDS6, Ho cpabarsiga-
eT OH Ha POHT ITOro CUrHaANa 8 MOMEHT,
Korga Ha sxoge CEP nipucyTCTByer curHan
C BbICOKMM NOrUyEcKvM ypoBHeM. MNockons-
Ky 3TOT BXxOAQ cOenuHed ¢ Buhisogom 15
DD56, va kaxAable 80cemb BXOAHBLIX MMNYNb-
COB NPUXOANTCH 0aHO CpabaTbinadie MuK-
pocxembl DD58. Mpu 370M Brix0aLI 000nx
CHETHMKOB NEPBKNIONITCS OAHOBPEMEHHO
nO PPOHTY BXOAHOMO CurKana.

B cuyerunke DD5B cTpouHyic pa3BeprKy
hopMUPYIOT TP NEpPsLIX paslpsiaa (Bubigo-
Aol 14, 13, 12), nocneaHnin paspsa (BLIs04
11) asanercsi nepsbiv GUTOM U3 rPyNNbI
aapecos, ONPeAensioWwmux HOMeP KUK
3aHakomecTa (A5 Ha puc. 17 8 [2]) v oTHO-
CUTCH K aapecar Kaaposon Pa3BEPTKY,

Kak BuHO U3 CXembl, BbIXOAL! CHETHYN-
koe DD56 v DD58 noaknwuernl Kk Aelwmnd-

patopy DDSS. Pabora ncenenuero paspe-
waerca apu nocrynnennn Ha ero exon EO
(BbioA 6) curvana noruuecxon 1. 3ror pxon
CoefiuHEeH C BbIXOAOM TPETLEro pa3psaa
DDS58 (Buisoa 12). Korga B Tpex Mnagwnx
pa3pnnax 3Toro CHETYMKa yCTaHoOBUTCS CO-
crosrne 4 i nsonyHOM kone — 100), a 8
cueTyuke DD5SS — coctosiHue 7 (B neouy-
HOM kogie — 111), ha peixoae 3 (auiBog 12)
newndparopa DDS9 nogsuresi curdan ¢
HU3KUM YPOBHEM, KOTOPLIY NOCIIE UHBEP-
TipoBaHun anementom DD10.1 {7. e. npe-
gpaLeHun B curvan nornyeckon 1) necry--
1T Ha OAMH w3 BxOQOB (Buinod 12) ane-
merva DD61.4. K ero apyroMy Bxoay (sui-
oA 13) ¢ Buixoaa cueruwka DDS6 noaso-
ANTCA Takxe CUrHan ¢ BLICOKMM NOrnHec-
KUM YPOBHEM, B PE3YNLTATE YEro Ha Buix0-
ne anemeHTa (BLB8os 11) yCTaHOBNTCS CHr-
Han ¢ yposHem noryyeckora 0. 3ror cur-
Han nopaevcst Ha pxoa PE (Bwsoa 9) cuer-
ymnka DDS8, nepenoas ero na pexuma cuye-
Ta B PEXUM NapaNensiion 3anmcun. Tak Kax
Ha 8xoabl npegycranoskn DO-D3 (8m180/b
3. 4, 5) noaad ko 110, (PPOHT NEPBOro xe
umnynbca Ha Bxoae C (suisoa 2) nepese-
NEeT TPY Mnajawivix Dazpaaa cueTymka DD58
8 cocTosiHme 6. Takum obGpa3om, B8 3Tux Tpex
PaspRlax CHETHUK NEPEexXoanT ni CocTon-
Husi 4 8 cocTosiHMe G, BCNeaCcTave Yero Ko-
apPprumnenT pencHus CTaHoBUTCS paBHLIM
7. MOCKONLKY BLIXON NOCNEAHErO Paspsfa
DDS8 (suisoa 11) coeamiteH C BXOAOM Npea-
ycranoaky D3 (Buisoa 6), Bo apems napan-
NenbLHOW 3auUcK COCTONHKME ATOrO pas3ps-
/13 He naMenaeTcs (OH "nepenucuiBaet” cam
cebn).

Brixoawl pewndgpatopa DDS9 {suiBoAb!
12, 10, S) noakNKYEHLI K TPpWSrepam Muk-
pocxemut DDB0 Takum obpa3om, 410 Ha ux
Bhixoaax GopMURYIOTCH CTPOYHLIA CUHXNO-
manynsc CCU (Ha puisoge 6) n CTPOUHLIN
cunxpouMnynsc rawenns CCIr. Ux nono-
XeHne BO BPCMEHW NOKa3aHo Ha puc. 23.

Buixoawt 14, 13 1 12 cyetumnka DDSG v 14,
13 DD58 aBnaioTcst COOTBETCTBEHHO aapec-
Hbmu nuHvsavn AO0--A4 ANCONENHOro KOHTPO/!I-
nepa (puvc. 17), onpepenaumvmMmm Homep
3HAKOMECTa 8 TEeNeBU3NOHHCI CTPOKE.

PDopranpoBarHne a/1PeCcoB KaaPOBOX pas-
BEPTKIM UINIOCTEUMPYET puc. 24. CHETHLIMW
umnynscamm st cyetumrkos DD62, DD63
y3na Kanposoow pas3sepTiky ABRAETCH Cur-
Han, CHMMAaenuLIi ¢ BuiBogda 15 mukpocxe-
mbt DDS8. Otaenuiibie Bhix0Ab! CHETUYMKOB
neaknioyeHs K aewugparopy DD6B4. MNpu
AOCTUXEHUM COCTORHMA 312 Ha BLixoae A3
(suison 4) pewwncdpatopa popMupyeTcs
curHan C HU3KUM YPOBHEM, KOTOPbLM no-
CTynaeT Ha Bxojl {ebiBoa 4) nHBEPTOPZ
DD10.2. C suixoaa nocnefHero (sui8of 6)
CUrHan ¢ yPoBHEeM Norn4eckon 1 nocryna-
eT Ma oauH na pxoaos {sbison 10) anemen-
Ta DD61.3. MNockoNbLKY HA APYFOM E€ro BXo-
J2 (BbIBCA 9) B 3TO BpREeMSt TAKXE NPUCYT-
CTBYEY CUrHan C yposHEM Nnoruveckon 1,
Ha auixoae (BuiBoa 8) opmMupyeTcs cwr-
Han € HU3KUM YPOBHEM, KOTOPLIN NepeBo-
avt cyetyukn DDB2, DD63 8 Hyneroe co-
CTCAHWE, M CHET MMMNYALCOB HauVMHaeTcs
3aHOBO.

Buigoaws 11 cuerumka DD5S8, 14, 13, 12,
11 DD62 n 14, 13, 12 DD63 asna0TCcs an-
PEeCHbIMU (KaaposbiMv) NuHusamu A5—A12
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avennenMoro kowtponnepa (puc. 17). Aag-
peca AS—A7 (hopMupPyIoTCs CTPOro No Ago-
MUHOMY 3aKOHY, NO3TOMY WA pUC. 24 4NK
NPOCTOTHI #E NoKalaHkbl.

Ha suixope B3 (Bbipon 12) aewundparo-
pa DDE4 popMupyioTCs Kaapooblie CUHXPO-
umnynuCbl KCU, a seixoaw BO (Bbigoa 9) u
B2 (ouiBog 11) nogknioueHb! K Ypurrepam
mukpocxemul CODB7 Taknum 06pa3oMm, uTo Ha
Ux Boixonax (BbIBoAk: 5, 8) suipabarsizaot -
Cs cyrnant kaaposero dopawpa BORD.K
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M KaapoBhie CHXPOUMNYNbLCo! rawerus KM
(puc. 24).

(Mpogonxenune cnegyer)

IWTEPATYPA

1. Byn M. "Spectrum”— COBYMECTMMBIZ KOMNBIO-
1ep. Namprtb KCMNLIOTEPA. — Pagud, 1995, Ne 4.

2. Byt M. "Speacirum"— COBMeCTHMBI} YOMNBID-
Tep. PopMupoBaHne n306paxeHua Ha 3KpPaHe
raonuTopa, — Pagwo, 199S, N2 6.
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BAHAJIEHKO b. 1.,
MAHKEBHAY U. U.
OTEYECTBEHHDbIE
U SAPYBEXHDBIE
MATHUTODOHbI:
CXEMb}, PEMOHT.

CIrMIPABO4YHOE NOCOBMHE

B xHuUre ontucaxnl 9NEXTPUHECKUE Cxe-
Mbl HOBEWLWUX MarHUTopOoHOB OTEYEeCT -
8E€HHOro ¥ 3apybeXxHIro NPou3soaCcTaa.
Npr8oAATCS peKOMEHAauvy NO PEMOH-
Ty, PEryRupoBKe, HaCTPOMKE u uamepe-
HUK ux napamerpos. Nocobue copep-
XUT OOLMPHLIN CAPABOYHLIA MaTtepuan
N0 TPAH3UCTOPAM ¥ MUKPOCXEMaMm, WX
LIOKONIEBKE ¥ CXEeMaxX BIJIICMCHUS, T. €.
BCE@ HEOOXOAMMOE NPY PEMOHTE MarHu-
TOPOHOB.

MoapcGHO onuCaHbl 3NeKTPUIBCKUe
cxemol maruurodonos "HOnutep MK-
106-C" u marunTropoHOB-NPUCTABOK
“Opbura MIM-121-C", “"3nexrporuka
MM-204-Crepen”. B pocrynnon dopme
n3noxeHb! GaKropbl, onpeaenfoLme Ka-
4eCTBO MArHMTHOM 3anucu, MeToAbl
OTHLICKaHNA HEeMUCNpPaBHOCTeh U nux ycr-
paHeHna B NEeHTONPCTHRXHbIX MEXAHU3-
Max, a Takxe B 3CKTPUIECKON Hactu
MarHuToPoHoB — ONoxax NUTaHWA u cra-
Ounvsaropax, yeunurensx 3IByKOBo Yac-
TOThI 8 pexviMax “"BocriponasepeHue” u
“3anuck”. NpuBoauTcn MeToanka Opo-
BEPKW OCHOBHbBIX NAPAMETPOB U perynn-
POBK¥Y MarHnuTogoHOB, 8 TOM “Yncne 610-
KOB KOMMYTauun.

B orpenuHONM rnage asTophLy ONUCHI-
BaOT 0CobEHRACTU PEMOHTA ¥ perynu-
poBky dapylbexHLXx MarHuTodoHOoB, pac-
Cka3biBalT 06 3nemMentax CxXem 3apy-
BexHCA annapartypb! n UX OTeYeCTBEH-
HbIX aHanorax.

B npunoxenwsx Kk Cnpaso4HOMY fno-
coBbuio NPUBOASITCR  aHaANOrn MUKPO-
CXeM OTEYECTBEHHOro W 3apybexHOro
NPOU3BOACTBA, NAapPaMeTPbl TPaH3UCTO-
POB ¥ PAcNONOXEHME BLIBOLOH KA HUX,
ONUCHLIBAKTCH BO3MOXHBIE CXeMbI BKMO-
YeHUA TPAH3UCTOPOB N MUKPOCXEM 3a-
PybeXxHOro npowdsoaciga. 3paechb xe
AAaHbl OCHOBHBLIE TeXHWUECKUS XxapakTe-
PUCTUKK 3apyOexHuIX MarHuTopOKOB, B
TOM 4ucne aaToMOOUNLHBIX, 8 TAaKxXa
NPUHUNNUANBHBLIE CXEMbI MArHUTON U
MarsuTogpoHOB pRAaa BEAyWKUX WUHO-
CTPaHHbIX GUPM.

CnpasoyHoe nocobue paccHnTano Ha
paguonioburenev v Macrepos no pe-
MOHTY Maruurodoxos,

Murck,
usgavenscreo “Benapycs”, 1394
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SATC "KBAHT"

: — noTpebnfeMas MOWHOCTb — no 3 Br/Homep;
‘ — NAOLAAb ANA Pa3MELLeHHs - 0,02=0,03 M2/Homep;
— emkoctb ATC - or 60 go 10000 Homepos;

=~ KONWYECTBO HANPABNEHWH CBA3MN - 64;

da gty Ba dy dg By iy dy iy Ly do fada Ba i 0y dy g 3 s Wy 1y

"QYATC 32/7"

= nporpamMupyemas c rnasHoro renedoHHOro
annaparta MUHK-ATC Ha 32 sHyTpeHMUX
u 7 BHEWHUX HOMEepOB;

— 6onee 20 cepBUCHbIX (DYHKLUHKHK, B TOM uucne:
aBTYOAO03BOH, OrpaHUuEeHHe AOCTYNA K BHEWHeH
CBA3K, KOHdEepeHU-CRA3D,

— koMnnekc U3 Tpex IYATC =
aro koHdHrypauua 90/15.

BALU JIVYIUUKA CBA3HOW - ATC MUHCKON MAPKH

220847, r. MuHCcK,
yn. Kynsman, 1, TKLL MMNOBT.

{3, NMNPELOJIATAET

3N1eKTPOHHbIE 8BTOMATHYECKHE TENePOHHbIe CTaHLIMH C UHDPOBOH KoMMyTayHeR,
BO3MOXHOCTbIO HAPAUHBAHHS KOSIHHECTBa HOMEPOB M NONHLIM HABOPOM CEPBHCHBIX (PYHKUMIA:

MHHCKOE 110 BHIYHCAHTEALHOH TEXHHKH

ré: e FU)  onbiT NPOM3BOACTBA U akcnnyaTauuu 200 ATC B 170 ropoaax u nocenkax CHI

LU3ATC "BETA-M"

— cofpaHa 8 OAIHOM CTaTHBe;
— eMkocTy 180 unm 760 HoMepos;
= norpebnseman MOWHOCTb —1,5 Br/Homep;

- o1 2 0o 6;
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a Takxe opuUCHbIe:

= KONKYECTBO HaNpasBNeHWH CBA3M

L/
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.

GabhlhbhhbhLbhbhobh iy i

"TENEDOHHbLIA KOMMYTATOP 1/8"

~ NO3BONSET NOACOEAUHHTL K OAKOM rOPOACKON
nuHUK no B aboHeHTOB Be3 B3auMHOro
NPOCAYWHBAHHA H OpPraHH3oBartb

MexXay HUMH BHYTREHHIOK CBA3b. " 4 \

Komnetoteps) dupmel «CKOPMNOH»

Scorpion’25;250

Bapuanme mocmosxu no noume: Onsama ¢ pyoask no  xypey
Hactpoennaa naava (+AY 8912)  $ 39 (+85)| MMBE. [lpu nocmasxe no nowme
Hacrpoennas naara “Typbo™ (+AY) $ 44 (+$ 5) | donomumesnnce  pacxodn 15%.
Hactpochias nnama "Typ&o™ Cpcdnee  epexs om  MOMEWMG
¢ Ipodl13Y 256 K6 (+AY) $350(+%5)| onsamu do nosyerus 3axam
HaGop ana “omscprounont™ cbopxkr $100- 110| —  3-4  nwedeaw.  Onmoswmn
['orosmt xoMnsloTep ¢ mecxononom $ 120 - 130 | noxymameass — cxudnu,
Crexuanwo nna Scorpion ZS 256 pajpaGoTabl M BHNYCKAOTCS KOHTPOIACPH!
IBM xaasuamypn, Kempston-Mouse, MIDI-unmepgeiica, IBM (Hayes)- modesa,
coemosot  nucniosem, npozpasmamop. Bce  ycTpoficTsa  nopacpxanbl
COOTBETCRYIOLLIM NPOrPaAMMHEIM o0eCneHCHMEM.

Iompobuyro undiopmaumto Bei noayunte, nocaas sanpoc no ajpecy:

199048, Canxt-MeTepbypr, a/a Ne 083, Cepreo 3oHosy.
Ten. (812) 524 - 16 - 53, 172 - 69 - 84 :

‘Ham aapec: 103482, Mocksa, |

mpeaAAaraer:
e wupoxuldl BROOD 3A€KMPORRO—U3IMEPUMEAL—
HMX npubopop (ocyuArorpagsl, renepamopn
UMNYALCOB, YACIMOMOMEDD], MyALMUMEempPH U M. g.);

¢ rApARMUUHBI u
pemorm npubopos;
¢ ONMUKXO—MEXAHUuYecKoe, c60pounoe u XxoHm-—
POAbRO—USMepumeAbrOe 000pygoBanue npo—
u3sogcmsa Konyepua IINAAHAP™ r. MuKck.

NnocAeraparmuinmt

BAB AL S pE e, s e

" & "o N o R Rt aAr- ( e
Lentparpnniit npocuext, 2, SAKal, od. 22. -
Teaegonn: (095) 536-06-24, 535-03-51.

Teaedon/darc (095) 536-17-77.

Ten.: (0172) 324-205, 321-226,
324-665. ®akc (0172) 321-182.

& ®upma ISLAND
npeparaer i npcpeccHona-

N10B M cMOnsIX HauMHaoupx!
s Bee ang IBM FC - kmnnekTyoume, nepeso-

av Gecrcennepos, ONBPAUMONHBIE CHCTe:

Mbl, OBYHOIOWHE M HTPORKS NPOTPaMMS!

Ha CD u chnonnm guckox,

ar B¢ gng SPECTRUM - xomnnexryowme, nu-
TEpPOTYPO,NPOrpaMmMHoe 06ecneueHHe HO
KQCCOTOX U RUCKBTOX.,

s [JpochRacHONQNRHOR CARSHAR QNNAPQATY:
pa - HF, UHF, YHE.

[ins nonyyenns xaranera Heobxogumo Bam
BLICNATE KOHBEPT C OOparTHbIM ORPECOM
¥ YROIOHHEM HONPOENEHMA
{ IBM, SPECTRUM, RADIO),
no aapecy.
127434, Mockea
a/s 1
AQ3JT "Ainenn"

T (095)495-55-57

TECTEP FD ~ AnArHOCTHNOCKHA KOMMARKE 2AR LOCTHPOBKM H  peMotTa
Haxonkteaed TMA 525" (95 $): S.25" w 3.5 (120 $). Coctas Kommaekea:
TecTep FD:i HOCTHPOBOUKGR, TECTOBAN H HMCTAWAR AMCKETH: PYKOBOSCTBO M
nacnopt ha nphsop. TECTEP SB - AMArHOCTHUECKO® YCTPORCTRO AR pemoiTa
cheTemitix Saoxos [BM PC/AT-286 commecnmbix kommerotepos (80 $).
OtaeAbtan MOCTABKA MOCTHPOBOHHLIX AMCKET, AOKYMEHTAUHH HA MEPHPEPHAHME
YCTPOACTRA. CTIpaBOyKbE AaHH® NO 3apysextbim CBHC. 170024, r. Taeps.
ya. 3. Kocmosemeancied, 1717, Terepon (0822) 44-55-03.. np—e “"CKAYT™ ATA.

Tenedou oraena peknamel 208-99-45, tenedon/dakc 208-77-13
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HA TPAH3UNCTOPAX MIT

1O. NMNPOKOfILYEB, r. Mocksa

Yutarenun yxe, HaBEPHOR, MPEVBbLIKIN K TOMY, 4TO Ha CTpaHuyax
XypHana "Pagno” nepmnogmnyeCcku nosBAsioTCS Onncakns KOHCTPYK-
LA, B KOTOPBLIX NCNONL3YIOTCS TPaH3MCTOPbI cepuih M. Ceroa-
Hs1 — odepenHas nogobopka takmx OnucaHui.

Kcrarn, TpaH3ucTopbl 3TNX CePu, Kak 1 HeKOTOPbLIE apyrne pa-
aunoperann, MOXHO NO-rPexHeMy nNpuobpecTy No CPaBHUTENLEHO
HU3KUM tieHam B pegakuum xypHana. Cnpasku no ren. (095) 208-

28-38, 207-77-28.

UMUTATOP
3BYKOB NAPOBO3A

Mogenu yweamnx B Npotwnoe Naposo-
308, HECOMHEHHO, Bne4aTnsoT. Yeunute 310
BReYaTneHre MOXHO NOCTPOMKOW npeaia-
raeMoro MMUTaToOpa 3BYKOS, CONPOBOXKAAR-
LLNX NePUOAMUECKUIA BLINYCK Napa HACTOSR-
lero naposoaa. Jlioan crapieero nokone-
HUR MNOMHSIT, 4TO BO BPEMSA CTORNKW Napo-
go3a n3buITOK napa cTpashusancs cneym-
anbHbIM KNanaHom ¢ vacroron, Onuakoi
1 My, a ¢ Hauwanom ppaxenva n Habopom
CKOPOCTY HaCTOTa BbiNyCka Napa ysenuuv-
Banace.

INEKTPUHECKAN CXEMA UMUTaTopa Takux
3BYKOB NpuBegetia Ha puc. 1. B Hero exo-
OAT reHeparop MHGRAHN3KOM 4acToThl, Uc-
TOMHUK “Oenoro” Wwyma, yCunurTenb CurHa-
nos 34 u 3sykousnyyarteas. enweparop
BbINONHEH Ha Tpau3uctopax VI1, VT2 no
CXeme HeCUMMETPUYROro MynbTueubparo-
pa. Hacrora sbipabarbiBaEMbIX UM NMNYIIL-
COB Onpefiensnercn cQnpPoOTUaNeHnsMu pe-
aucropos R1, R2 1 eMKOCTLIO KOHAEHCATO-
pa C1. llepemerHsiM peauciopom R1 MOX-
HO U3MEHATL NOCTOSIHHYIO BRPEeMEeHW LIenoYy-
KW 113 YKa3aHHIX ACTANEN, a 3HaYUT, obu-
BaTLCH HauMNy“WeEro 3sykosoro aggexra
wmMuraropa.

C peaucrtopa R3 curtan reHepartopa no-
CTynaet Ha Kackag, B KOTOpOM pabGorvaer
TpaHauncTop VI3 C OTKNIOYCHHbLIM KONEK-
TOopoM. B utore npowenwni yepes kackan
curnan “okpawmnsaerca” xapaxkTepHbiM Liv-
nednemM. ChopmvpoBatHbii curHan noaa-
ercs pance ycpes koHgeHcatop C2 Ha ycun-
ntenb 34, coOpaHHbIi Ha TRPAH3UCTOpax
VT4—VTB6. Pexum paGoTbl TRAH3UCTOROB NO
NOCTOSIHHOMY TGy CTabnuN13anpoBaH areae-
HUEM oTpuuaTenshon oOpaTHOW CBR3N C
3MUTTEPa BLIXOAHOrO TPAH3KCTOpa ycunu-
Tens Ha Gasy sxoanoro. Harpyxed ycunu-
Tens Ha AMHaAMUYECKYI0 ronoary BA1, Bbi-
NONHKIOLLYIO POL 3BYKOUINYYATENS,

Ha mecre Tpan3ucTopoB CTPYKTYPLI p-n-p
MoryT ObiTh MMN38—MMN42 ¢ nioboim Gykseh-
HbiM MHAeKcoM nnbo MN25, a Ha mecTe
TPaH3UCTOPOB CTPYKTYpLl N-p-n — MN35—
MIM38 Takxe ¢ mobuiM NHAEGKCoM. Ha ponk
“WwymoBoro” tpaxHsvuctopa VT3 cheayer
NonpoB0oBAaTh HECKOMNLKO AKIEMNARPOB M3 HKC-
na vMewmxcs n suipare HanGonee “Lwym-
JMBLIA" (Caenate 8TO YAACTEH, KOHEUHO, NNLLbL
NPY NPOBEPKE Y HANAKUBAHUY: UMUTATOPRA).
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NocTosnHHbIe peancTopsl — MNT Mowwnoc-
10 Ao 0,5 Br, nepenmeHHuit R1 — Cr-0,4,
CNO-0,15. Konpgencarep C2 — gsa napan-
NenwHo coefnHeHHbix KNIC wnn MBEM ewm-
kocTblo no 0,1 Mk®, ocranscHulie — OKenA-
Hble K63-1, K5Q-6. Auvamuyeckas rososka
0,25rAll-2 unu ppyras manorabapurran
MOUHOCTBIO Ao 0,5 BT n co 38ykOBOW Ka-
Tywxowu conportuenexmnem 30...50 Om. Uc-
TOYHMKOM MNUTaHWUA MOrYT CTaTb NOCNEno-
BaTGNLHO CCeAVHeHHbLIE aAge OaTtapen 3336
NnOO WECTb ranLBaHU4eCKUX 9NEMEHTOB —
BCe 3aBuCHT OT Tpebosalui K rabapuram
YCTPOMCTBA M OXUAAeMOn UHTEHCUBHOCTH
ero KCrioNb3oBaHus.

Aetanv nMmuraTopa MOHTURYIOT Ha nna-
Te (PUC, 2) 3 OAHOCTOPOHKHEro (hONLINPOo-
BaHHOro Marepuana, CoeanHUTeNbHbIE NPo-
BOAHVIKW Ha nnaTte 00pa3yrTCR B Peayno-
T&Te NPOPE3aHUs U30NUPYIOWNX KaHABOK B
donere. Nnaty C UCTOHHUKOM NUTAHUS MOX-
HO PasMecCTUTL B noaxoasiem no rabapu-
Tam Kopnyce wam BHyvPn ceresoro 6noka

NUTaHua, 8 CNyvae UCNONL3OBAHUA ero B
coBMeCTHOIN paboTe ¢ umuraropow.,

Mocne cGopxi NNaTel U NPOBEPKKU MOH-
Taxa noaaxT BbikKNoHaTeneM S1 nuraume
U NPOoBEPRIOT TOK B uer AUHAMUYHECKOWN
ronosky. Npu HEOBXO4HMMOCTY €ro ycTdHag-
NMBAT B YKa3aHHbIX Ha CXeMe npegenax
noabopom pezuctopa R7. 3arem noabu-
paioT Haubonee “wymauwmn” Tpadsancrop
VT3, nocne yero HECXONbKO pPa3 nepeso-
ART ABWXCK NEPEMEHHOr0 pe3ucropa wu3
OAHOr0 XpawHero NonoXxeHwz B Apyroe v
NPoOBEepPsnINT NPEAeNt! N3MEHEHUR HYacToTh!
“Beinycka napa". Ecnn oHn HeAOCTaToMHbI,
noabupatT aeranw R1, R2, C1.

B cnyvyae mMcnone30BaHWS nmuratopa ¢
3NeKTPOOUUMPCBAHHON MOAENLID XENes-
HOW AOPCrK, y KOTOPO CKOPOCTb NapoBo-
3a ynpaBnnevcs Py4Kon peoctara, ueneco-
00pa3HO coenivuTb MEXaHUHECKU ABMKOK
peocrara c LBMKKOM NepeMEeHHoro peaunc-
Topa R1, 4T0 noassonut paoburncs Gonee
eCTeCTBEHHON 3BYKOBOW VNMTAaLIN,

UrPA “HOXHULIbI”,
“BYMATA”, “KAMEHbB”

ECTb Takan AasHUIHKAS urpa Ans Asoux,
B KOTOROW KaXAbiK UrpanuLing, nenas oye-
peaHon xod, Buibupaer CMMBOA HOXHMUL,
Gymaru nnbo kamhs. MpeamMer, okalaswnmn-
ca bonee “secoMbna”, NPUHOCUT BbIVIPLILL-
HOEe O4KO. Tak, HoXHULLI oacnesaT Gyma-
ry, KOTOpas no yCnoBusiM urphsl CUnbHee
KaMHS, HO B TO X€ BpemMsa Hoxuuubl cnabee
KaMHst. Ecnv BbiGpanbl ABAa OAVHAKOBO
“CunuHeIX" wan “"cnalbeix" npeamerta, pe-
3YyNbTar X04a oKasuisaerca Hu4enHbiM, EC-
TECTBEHHO, UrpaloLime nLITalTCH Npeayra-
0ath o4 napTHepa v Buibpate NobGeaHbIA
BapuanT.
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CxemMa 2anexyTpoHHOro aHanora Taxowu
urpeul nokasana Ha puc. 3. B Hee exonar
ncTounmk nutanus GB1, kHonku S2—S4 gui-
Oopa npeaMeros AnNsi OAKOro UrpaKlero
n S5—S7 — ann apyroro, CeTb pa3seTsne-
HURA KOMaHA, Noruyeckue 3/1MeHThLl cosna-
aenusi Ha tpanaucropax VI1—VT9 u cae-
TOBbIE MHANKaATopsLl HL1—HLS3.

Fpynna kHonok S2—S4 ynpasngser nura-
Huem 0a3o8bIX UEenen TPaHancYopos, a S5—
S7 — amMuTTepHbIX. TOT UNU MHOW TPaH3UC-
TOP OTKPOSTCH AVb B Chay4ae, xofrna obe
€ro uenu OKaxyrcs NoAKNIYEHHLIMW K uc-
TOYHMKY NUTAHKUA U TEeM CamMbiM KakK Obl pe-
anuayercs noruyeckan ¢pyHkums U.

[Ipegnonoxum, nepsuit UrpaldLimin Ha-
xan kuonky S2 (*H" — "HOXHuubl"), ero
naprHep — kHonky S6 (“6" — "Oymara”).
Mpy atom Hazosan yens TpaHanucTopa VT
OKa3bLIBAGTCS COBAVHEHHOW C MMHYCOM UC-
TOYHMKA NUTaHKS, a IMUTTEPHAA — C NNIO-
COM. TPaH3UCTON OTKPLIBAETCH, BCNbIXUBAET
cseronunon HL1 v curhanusnpyer o Boiwur-
philwe Ouka nepabiMm urpaoumm. OaHospe-
MEHHO 4epea KOHTAKTb! HAXAThbIX KHONOK No-
CTynaet Hanpsxexue Ka 6asbl TPaH3uCTo-
pos VT2, VT7, a Takxe Ha aMutTepsl VT6,
VT8, HO 3TH TPaH3UCTOPLI OCTAIOTCS 3aKPbl-
ThIMW.

Ecnn sTopon urpanowmin BMecTo “byma-
rm" BoiGeperT “KameHs” u HaxMeT KHonky S7,
OTKpoeTcH TpaH3aucTop VT2, 3aropeswmni-
cst csetoamon HL2 mnasectutr o nabpanHom
UM ouKe. Adanoruyno, npu Bebope obou-
MU Ul PAICLLUMMU, CKAXEM, "HOXHULL", OTKPO-
eTcsl TpaHaucrtop VI7 v 3acseTuBuwnincs
cseroauon HL3 ussectur o HAUEUHCM pe-
3ynnTarte 910 NonuITK,

Hro0nl HE aAepxath B NaMATU KONKUYECT -
BO BLINIFPAHHLIX OYKOB, YCTPOWUCTBO CHab-
XeHO CHETUMKOM, OCHOBOW KOTOPOro cny-
XKWUT raneTHLIK nepoknioyarens S8 ¢ oawt-

HaAUAaTbIO NonoXexuamu. Ero cpeanee no-
NOXEHWEe COOTBETCTBYEeT Havany naptuu.
Cpoenas 8bivirpbilLHbIfA X0, YHACTHUK nepe-
BOAUT PYHKY NEPeKnovaTenst Ha OAHO No-
NIOXEHME B CBOKD CTOPOHY, YMEHbLLLIAR UTOr
CONEPHNKa HaA 04x0. Korna okaswizaercs
AOCTUrHYTBIM Kakoe-Hubyaw kpaitee nono-
XeHWe, 3aMblKaeTCa uenb NUTasns CBeTo-
aviona HL4, unssewaowero o6 okoH4YaHum
naptun. 3asepwaroumn nobenHuii xon
nepea aTyM BbICBEYMBARTCHA CBETOAUOAOM
HL1 v HL2.

Ecnu 3anacel peranenn ana NOBTOPEHMS
Urpbl OrPaHutieHsbl, 4ONYCTUMO BoObLLE OT-
Ka3aTbCsHi OT MHAUKALNY HUHENHLIX X0008 U
OKOH4YaHMA NapTum. Urpa 8 3ToM BapuaHTe
MOXET NPOACAXKATLCR A0 HAKONNEHMs oA-
HUM U3 YHaCTHUKOB 0BYCNOBNEHHOTO KONN-
HEeCTBAa 0Y4YK0B, KOTOpbiC npuaercst Gukeu-
posaTb HA nucre Oymaru.

B urpe moryT ObiTh UCNONL30BaHL! TPAH-
auctopbl MN3S—MMN42, MN25 ¢ nobuimn
GykBEHHLIMU MHAEKCAMN unn nobbie ua
Tpax3uncropos MMN35—-MIMN38. Ho 8 nocnen-
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HEM BapuanTe NpuaeTcslt N3MeHuTL Ha o0-
PaTHYIO NONSPHOCTL MOAKNIOYEHNS UCTOM-
HUKA NUTAHWA N CBETOAMOA0B. Pe3ncropsl
— nobuie ManorabapuTHLIC MOLLIHOCTLIO A0
0.5 Br. UcTtoynuk nuranusi — gesa nocne-
NOBATENbHO COEANHEHHbLIX 3nemexTa 316.
Bhikniouarens nuratus, KHONKU 1 Nepexmo-
yarens — No0on KOHCTPYKUNNA.

OpraHul ynpasnaeuvsi 1 nHankaumu pac-
noOnarakvT Ha NUIIEBOW W NepeaHen CTeH-
Kax kopnyca (puc. 4), TpaH3ncropoul n pe-
3UCTOPbL!I MOHTWUPYIOT HAa nnate n3 nlons-
UMOHHOro Matepuana, 8 UCTOMHUK NUTaHUA
KpensT BMeCTe C NNaTton BHYTPU xopnyca.

NMPOCTOM )
MAJIOTABEAPUTHbIN
CYNEPTrETEPOOVH

Takon npuemiink (puc. 5) csobogHo yme-
waetcs 8 kapmaue, s cOopke n Hanaxusa-
HUN OH HE CNOXHee npPVeMHuKa NpPpRMoro
YCUNEHWS!, @ NO HYBCTBUTENLHOCTU U 30u-
paTenLHoCTU npesocxeavt ero. Pabouvia
AVanason NPUeMHUKa — CPE/IHEBONHOBBLIN
(CB), B KOTOPOM NPAKTUHECKN KPYrNOCYyTOY-
HO BELLAIOT MHOMME PaaruoCTaHUUN.

MPUHATLIA MArHUTHON aHTeHHOW 1 Bhijle-
nenHbin ee koHrypom L1C1.1C2 curnan
Xenaemom paauocranim NOCTYNaeT 4epes
KaTywky ceaan L2 na Gasy rpansucTopa
VT1, paGorawouiero 8 kackane npeobpas3o-
paTens) 4acTtoTbl ¢ COBMCUIEHHLIM FeTepo-
avtom. Kontyp rerepofavia L6CIC7C1.2
YACTUYHO NOAKNKMEH K 3MUTTEPHON uenwu
Tpau3ucTopa VT1, a uepes katyuky LS cea-
3aH C ero KONNeXTopHON uensvd. IMeHHo 8
3TOM Lenu NPOTEKAaT TOKKU CUrHanos Npun-
HUMaeMon paanocCTaHuun, reTepogviHa,
Pa3HOCTHON (NPOMEXYTOYHOWN) HacToTh!.
MHTepecyiowmin Hac curHan npoMexyTou-
HOW 4acToThl (465 kM) BbiAENALTCA HA Ka-
Tywke L3 n yepes ABYXKOHTYPHLIM PUnbip
MY (L4ACSC6CBL7) n xarywky LB nocryna-
€T Ha BXoA pednekcHoro kackana, cobpam-
HOro Ha Tpaxauncrope VT2,

Harpyaka pednexcHoro Kackana no npo-
MEXYTOYHOW HacToTe — MHAYKTMBHOCTL Ka-
Tywkn ronopHoro tenegona BF1. C aton
Harpyaku curHan MY nonaerca Ha nevex-
TOP, BLINOAHEHHLII HAa TpanawucTope VT3.
30eChb OCYILECTBASIETCH HE TONILKO ACTeK-
TUPOBAHUE CUrHana, HoO W nNpeasapurTent-
Hoe ycunenue cocrtasnaouen 34. Janee
curnan 34 wanpasnaerycst “epes Gpunbtp
C13R7C10, ocnabGnsitouiin konebanmsi MY,
Ha 6a3sy TpaHaucropa VT2. Tenepb xackan
Ha 9TOM TPAH3UCTOPE NPEBPaLlaeTes 8 ycu-
NUTENb MOUIHOCTW, HArpy3KOW KOTOPOro
cnyxuT ronosHon tenegod BF1 — 13 Hero
U CALILWKTCA nepeaata NPUHUMaeMon pa-
AVIOCTAHLIM,

Cneayert 3aMeTuTh, 4To €MKOCTL KOHACH-
caropa C12 suibpana Takon, 4Tobbl BoOC-
APENSTCTBOBATL NPOKNKHOBEHUWIO CUrHana
34 ¢ ycunuiens MouHOCTHM Ha ABTEKTOp.
cnonvaosanne xe tened)ona B8 Kauecrne
AAPOCCENLHOM HArPY3KU NP YCUNeHun cur-
Hanos N4, noMuMo ynpoileHnn KOHCTPYK-
UmMn, MO3IBONSIET YyCTpaKWTL NAPa3UTHLIC
CBA3N U CamMopo30yxAeHME, XapaKTepHble
AN5 PePNCKCHLIX KACKaA08 NPU TECHOM
MOMTaxe aeraned. YcrominmpocTte pabortet
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B OA2HHOM Cny4ae AOCTUraeTcs BbIKOCOM
apoccenn-tenedoHa 3a Npeaenbl MOHTaX-
KO Nnarbl NPUeMHUKA.

O peransx npuemunka. [Ana MarHUTHOR
aHTEHHb! UCNONB30BAH CTEPXEeHb AWaMer-
pom 8 n anmdon 65 mm na peppura 600HH,
Ha crepxeHb Haget uunuHapuyeckun 6y-
MaXHbIA Kapxac, KOTOpsLI MOXHO C TPEHU-
eM nepemMellats No cTepxHio. Ha kapkac
HAMaTLIBAKOT BUTOK K BUTKY nposoaom N3B
wnu NI3NIWO 0,2...0,25 pacnonoxeHHbie
BONM3KM Apyr OT APYra KaTywkKu MarHuTHOM
aHTeHHbl: L1 conepxur 90 surtkos, L2 — 8.
Karywku retepoavHa HamareiBatoT NPoso-
aom N3B, N3N 0,1 Ha cexuVoHUPOBaHHOM
Kapkace, nomellaemMom BHYTpu BpoHeeoro
G epPUTOBOro MarHMTONPOBOAA HAPYXHbLIM
puameTpom 8 mm ¢ noacrpoeyHukom: L6
coaepxnr 100 Bn1TKOB € OTBOAOM OT 4-10
BUTKa, CyuTaa OT NEBOro NoO Cxeme BbiBO-
Ana, a LS — 15 sutkos. Karywku $uneTpos
MY MOXHO 83ATL roToBLIE, HANpPuMep, or
NePeHoCHOro TPaH3UCTOPHOIr0 NPUEMHUNKE
“Cenra-404" nnn w3rotosuTb cammm, uc-
NONbL3YA Kapkach! U MarHUTONPOBOALI, NPU-
MeHEHHbIE ANa KaTywex rerepoguHa. Ha
OAHOM TAKOM MArHMTONPOBROAR pacnonara-
10T xarywkun L3, L4, Ha apyrom — L7, L8.
Katywku L4, L7 ponxHel cogepxats no 100
BuTKOB, L3 — 30, L8 — 10 BuTKo8 nposoaa
3B nnn N3N 0,1. B atom BapuaHTe KcoH-
TypoB koHAeHcaTopbl C5, C8 nonxHst 66iTh
emkocTbio 510 n®, C6 — 10 nd,
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Beyxcexkumornbii 6nok KNE (C1) xena-
TENLHO BLIGPATHL U3 YUCNE MEIOLLIMX BCTPO-
eHHblie NOACTPOEYHLIE KOHAEHCaTopbl (C2
n C7), nHade rakve KoraeHcarops! (Hanpu-
mep, KNK-M) npupetcs npucbperats O1-
AENbHO Y MOHTUpOBaTL UX Ha nnarve. OcC-
TanbHbie kKouaercaTopoul — KT-1, KJIC. Pe-
auctopbl MoryT Obite MAT unn BC mowy-
HocThiO 0,125 unn 0,25 Br. FonosHon Te-
nedoH — TM-2B, TM-4, UCTOUHUK NUTaHUA
— TpY NOCAEROBATENLHO COBAVHEHHDIX INE-
mMeHTa 316, HO AyywwMe pesynbTartel Nony-
4avCR NPU UCNCALIOBAHUU YETLIPEX AuC-
kOBbiXx akkymynatopos [-0,1 — geab ux
MOXHO NEPUOANYECKU NOA3APAXATL, @ 3Ha-
YWUT, NUTAHUS XBaTUT HaAONFO.

NpuMepHoe pacnonoxexue pervanen
NPUeMHWKa Ha nnarve NokKaaaHo Ha pwuc. 6,
Kopnyc npuemHnka — nubo rovoselin, nubo
caMoaeNbHbI BO3MOXHO MEHbWKX rabapu-
YOB.

Hanaxueanue npueMHMKa HaunHawt C
NPOBEPKY N YCTAHOBKN PEXUMOB TPaH3UC-
TOPOB NO NOCTORHHOMY TOKY B pPexuMe no-
KOst (NPU OTCYTCTBUM NPURKUMAEMOro cCur-
Hana Ha 6ase nepsoro TpaHaucTopa). Kon-
NEKTOPHBHIE TOKU TPAH3NCTOPOB HONKHL)
COOTBETCTBOBATbL YKa3aHHBIM Ha cxeme., [pu
HEOBX0AUMOCTHY TOYHEe YCTaHOBUTL TOT
nnN1 MHOM TOK, AOCTaTOMHO nogobparts pe-
auctop (R1, R4, R5) 8 uenu 6asbl cooTBeT-
CTBYIOLIEro TPaH3ucTopa.

HacTpouB 3aTeéM NPUEMHMK HE KaKyto-
HUOYAL PaAVMOCTAHUMID, NAACTROCHHUKAMY,
katywek L4, L7 poGupawotca Hanbonelwcwn
rpoMKoCTU 3ByKa B TenedoHax. Janee nog-
CTPOEYHUKOM KaTywkn L6 v koHgeHcaTo-
pom C7 ycraHasnuealoT rpaHuub! Avana-
30Ha NPUHUMaeMmblx HaCTOT, NOCNE uero
koHgeHcatopom C2 ¥ nepemMelieHuem Kap-
Kaca € KaTylwKamMy MarHUTHOW aHTeHHbl no
CTEPXHIO HACTPAUBAIOT NPUEMHWK Ha MakK-
CUMyM FPOMKOCTU BONU3U BLICOKOHACTOT-
HOrO 1 HX3KOYACTOTHOFO KOHUOB Avanaso-
Ha cooTBercTBeHHo. Ecan nocne aroro
rPOMKOCTb 3BYKa PanuoCTaHUuMn, NPUHNMa-
eMbiX B CepeanHe avanas3oHa, OKaXertcs
ocnabneHHon, oNUCaHHLIN Npouecc conpn-
WEHWA KOHTYPOB B HaYane v B KOHUE Ana-
Nna3oHa noBTONAIOT, CTapasch A0bBuTLeA
OAVHAKOBOW 'MOMKOCTH 33yKa BO BCEM Ana-
naaote,

YUTAUTE
B “KB XYPHAJE”...

Tpetui roa nanaercs "KB xypuan”, HO
[0 CuX NOop Aanexo He BCEe NoTeHuuans-
HbI@ ero yutTareNy 3HaloT O cywecTBosa-
HUW 3TOro CNEUUaANM3aUPOBaHHOIO KU3aa-
HUA, MaTepvianbl 8 KOTOPOM NOCBRLLEHLI
Bonpocam NburenLcKkon PaavoCBR3N.
XypHan pacnpocrpaHneTcs TONbKo Heno-
CPenCcTBEHHO U3 pegakunu, NO3ITOMY ero
Hat 8 karanorax “Pacnaeuarvn”,

Oxono nonosuiibl o6beMa "KB xypHa-
na" oTBOAUTCHA NOA OnucaHun annaparvy-
Pl ANA NOBUTensLCKOW CBSI3U U CNpaBoYy-
Hble@ Marepuanst. Ha ocranbHbIX CcTPaHn-
Lax NOMELLAIDTCR MaTepuantl, CBSI3AHHLIG
c paborton B adupe, Ny6auKyTCs 3amer-
KW 0 paauonioburennx, NPOBOAUMbLIX UMK
AKCNeANLMAX.

B 1994 r. gnwnoe nate Hosenae “KB
AypHana“. Yurarensm "Paguo”, aymaer-
cs, HebeauiHTepecHo GyaeT y3HatL, Kakue
martepuantt 6b1in NOMELLEeHL! Ha ero crpa-
HUUax B Npownom rogy 8 pasgene “Tex-
HUKa".

B Tevenun roaa, Hanpyumep, 6einm onyot-
NNKOHbI ONUCAHUR HBCKONLKUX 3aKOHYOH-
HbIX KOHCTPYKUMIA CBA3HOM annapaTtypb! U
Qraentikx yanae: 8 Ne 2 u 3 — Tpexaua-
nasonHbuit (Ha 40, 80 n 160 M) mukpo-
TpaHcvieep “Tononk" u nvHENNHLIK yeunu-
Tene K Hemy, 8 Ne 3—5 — pceauanason-
Hoit KB tpancusep "YES-93", B Ne § —
namMnosuii Tpavcupep "fonbacc-1M" Ha
160 M 1 YM nepepatunk Ha ABYXMOTO-
BbI ananasoH, 8 Ne 1 — ycunurent MoLy-
HOCTW Ha namne NY-74.

B No 2 v 3 »ypran npogosxkan 3uaka-
MUTb YuTartenen ¢ BLIcoKo3HEKTUBHON
aHTeHHoM cospemeriHon KB paanocraHumm
(Havano — 8 Ne 6 3a 1883 r.). O npakTu-
Yeckmx KOHCTPYKumax avtenn DJOBVY Ha
YKB avanasoxbl pacckasbiganoces 8 Ne 2.
Kpome Toro, nomeulerbl 3aMeTky 0 Moav-
dbuumporaHHon anterHe "Windom" (Ne 2),
06 aHTeHHe Ha 40-MeTPOoBLIA AUanNa30H C
NEPEKAHASIAON AUArPAAMOA HanpaBReK-
HocTy (Ne 4), 0 MHOroanana3oHHON OBYX-
anemenTHoi “Delta Loop” (Ne §).

B Ne 1 onucaH 6nok nutaHua nopra-
TUBHOM paauocTaHnuumn, 8 N 4 — TOHaNb-
HO®€ BbI3LIBHOE YCTPOWCTO.

HYuTarenu MoryT NO3HaAKOMUTLES TAKXe
C pPacHeToM ONTUManbHbIX NapaMeTPos Ko-
nebarenbHbiX KOHTYPOB © NONOCOBLIX
dunbTpas (Ne 2), ¢ onucanvenm ynwneep-
canbHon cucTembl VOX (Ne 2), ¢ KOHCTPYK-
uvein ceHcopuoro venerpadHoro Kawua
(N2 4) u c ppyrvmu mMatepuanamu,

EcTb HexoTOpLIA 3anac Homepos "KB
XypHana" 3a 1894 r. Ux mOxHO nNpnob-
pecty 8 pepaxkuvn. BoT uerHbl Ha 3TH 150-
Mepa (8 ckobkax ykazaHa CTOUMOCTb Xyp-
Hana ¢ yueroM nepeceiikn): Ne 1, 2 — no
1000 py6. {no 2200 pyb), N2 3, 4,5 —no
2500 py6. (no 3700 pyb.). Nmoercn Tax-
Xe HemMHoro akaemnanpos “KB xyprana”
Ne 6 3a 1993 r. Crout nomep 500 py6.
(1700 py6.).

Ecnu npvobpertaerca necsitb u 6onee
3K3GMNNNPOB OAHOro HOMEPa, Npeayc-
moTpaHa 10-NpoueHTHan exuaxa.

CToMMOCTb MHAMBMAYANLHOK NOANUC-
¥ Ha nepeoe noayrogwe 18395 . (Tpw no-
Mepa), BKAKYaa Nepechinky Ha 4oMaluHun
aapec: sHyTpu Poccun — 9000 py6., ann
ynexoB Coio3a paavonkburenen Poccuu
— 7500 py6., pns crpad CHM — 12000 pyb,
ANR ocTaNbHbIX CTPaH — 6 nonnapos CLUA.
Lenwry cneayer nepesonguthb Ha pacuer-
HbIA cyeT pepaxumn “"Paavo" (OH ykasau
Ha nepaown CTpanuue xypHana). Npw nog-
TMCKE B OAviA 2apec aecatv u Gonee ox-
aeMnNNAPOB XypHana paetca 10-npoueHT-
Han ckmaka. Po3HuuHasn LI8Ha OAHOro 3K-
gemnnapa "KB xypnana" — 3300 pyb.

Pegakyua “KB wyprnana”




SJIEKTPOHHbIE 3BOHKM
HA JIIOEOM BKYC

...AABYTOHAJIbHbIN
HA MUKPOCXEME K561J1H2

SNEKTPOHHOW OCHOBOW MOEro 3BOHKA
(cM. cxemy) cayxar Tpw reHeparopa nps-
MOYroNbHBLIX UMNYNLCOB, BbINONHEHHBIX Ha
oaron Mukpocxeme. Ha anemenrax DD1.1
v DD1.2 cobpaH vakrossiii reseparop, ¢op-
MUPYIOWLWIA UMNYNBLCHI, Cheayrwue € Yac-
TOTOWM OKONo 5 Ny, a Ha anementax DD1.3,
DD1.4 u DD1.5, DD1.6 — ToHanuHbIE re-
HepaTopbl € HebonbWOW PasHULLENA B Yac-
ToTe mmnynbcoB. Peaucropsl R5—R7 Bbi-
NONHAKOT (PYHKUMIO CMECUTENR ABYX TOHANbL-
Hbix curHanos. Tpauauctopbl VT 1—VT3 ycu-
NUBAIOT CUrHaN TPenu, KOTOPLIN HePe3 KOH-
Aencatop CO NOCTYNAeT x Annamu4eckon
ronoske BA1 pnsa npeobpa3osaHusn B 3BYK,

Avonbt VD1 v VD2 cnyxar ana passasku
mMexay cobow resepartopos. Peavctop RE,
BXOANLLUN B cMecuTensb, 1 peaunctop R2 Ha
BbIXOAG TAKTOBOrO reHeparopa npenoTepa-
LWAoT NepexoaHbIe NPOLECCH NOcnAe OTKNK-
HYEHWA NUTAHWR 3BOHKA.

UHTepecHa ponb koHpexcaTopa CS5. bna-
roaaps emy npy BKAKHEHUU U BbIKNIKOYE-
HWM 3BOHKA NPOUCXOAUT OTHOCUTEABLHO

curHana 34 Ha Harpyske ConpoTusneHwu-
em 8 Om — 0,1 B, norpebnaembiit TOK —
He 6onee 0,1 A.

Pe3nucTopbl ¥ KOHAEHCATOPbI YCTPOWUCT-
Ba MoryT Buite nwGoro tuna. TpaHcoop-
matop T1 6noka NnUTaHuA — NOHWMXALWNN
HanpsxeHve cetu no 15...18 B, Crabunu-
TpoH VD7 Ha HanpsxeHue crtabunusauvu
11,5...12,5 B. Tpanancrop KT3156 mMoxHo
3aMeHnuTL NIOLIM KPEMHMEBLIM Manci unu
cpeaHen MOWHOCTHU CTPYKTYPb! N-P-N, TPaH-
aucropb! KT8166 u KT8176 — niobbivu 13
cepur KT814 u KT815 coorsercrBenHo.
Mukpocxema K561/1HZ2 3ameHuma Ha
561J/1H1. Ho y Hee uHOEe pacnonoxexHue
B8bIBOAOB WU, KPOME TOro, €cThb eule Asa Bbi-
BOAa ynpasneHua (4 v 12}, katopsie Hano
coeauHuTe ¢ obuwum npoasoaom. MoxHO
MCNOoNL30BATh U APYrMe MUKPOCXEMbI, Ha-
npumep KS61J1A7, KS610ES, K176/1A7. B
TaKkoM cnyyae noTpedbyrTca yXe A8e MUK-
POCXEMbl ¥ COOTBETCTBYIOILAs NEPeCcTPon-
K@ MOHTaxa ycTponcraa.

MeyarHan nnara 3s0HKa He pa3pabarbl-
Banacb — BCE COEAMNHEHKUN BLINONHECHDLI
HaBeCHLIM cnocobom.

HanaxviBaHue ycTponcTsa 3aknioqaeTcs
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NNaBHOE HapacTaHue U CNapn HanpPaXeHus
NUTaHWA YCTPONCTBA N CBR3AHHOE C 3TUM
ABNEHMEM NNABHOE U3MEHEHWNE TOHANLHOC-
TU 3ByKa reHepatopoB B Havane u KOHUB
TPpenu. 3KCNePUMENTLI NOKa3any, 4To ero
EMKOCTh, YKa3aHHas Ha cxeme, AnA onu-
CbiBae@MOro BapuaHTa 3BOHKa ONTUMaNbHa
U AanbHeuulee ee ysBenuyexne He Aaer
OWYTUMOro yBeNuyeHMA BpeMeHn NNasHo-
ro N3MEHEHUN TOHANLHOCTN 3BYKOBLIX CUMM=
Hanos.

bnok nuranwn, coGpaHKbii no Tpaauum-
OHHOW CX@Me, COCTOUT U3 CETEBOro TPaHce-
¢dopmaropa T1, seinpamurens VD3—VDS,
dunbTpyroulero koHaencaropa C4 y» npo-
crentuero crabunusaropa HanPAXeHUs Ha
crabunutpone VD7 u tpaHauctope VT4,
Crabunuaarop Heobxoaum, HTobel He n3me-
HANACHL HACTOTa TOHANLHbLIX TEHEPATOROB NPU
KonebaHusix HaNPSHXEHUA NUTAOWEN CeTn,

MakcumManbHan BubIXOAHASE MOWMHOCTL

B noadope Pe3ancTopoB M KOHAEHCATOPOB
BCEX TPEeX reHepavopos ANA NONy4eHus
Hanbonee MenOAUMHOIO v KpPacwueoro ero
3By4aHua. Ha 310 BpemMa NOCTOsIHHLIE pe-
3ncTtopbl R1, R3 ©n R4 MoxHO 3amMeruTb
NOACTPOEYHLIMU UNU NEPEMEHHBIMY PE3NUC-
TOPamu, 4TO0 IHAUNTENLHO YCKOPWUT NPoLece
HACTPOMKY MrEHeparopoB Ha COOTBETCTBYIO-
wne 4acToTHble cuUrHanbl. MoxHO TakKke
nocnenoBatentHo C aTUMKU PE3UCToPaMu
BKNOYMTE AONONHUTENbHLIE C HECKONLKO
ConblwuM CYMMapHLIM CONPOTUBNEHUEM
UM CNbITHLIM NyTEM nonobpaTh KOHAEH-
catopbl C2 n C3. Hanbonee npusTHhIiM ¢
MENoAMUYHLIM 3BYKOBOW curHan Gyaer tor-
Aa, KOrQa TOHanbHbIC reHepaTopbL! HaCTPo-
eHbl Ha 6NM3KMe NOo YacToTe CUrHaNL.

C. ObAKEBUY

r. Onecca

SJIEKTPOHUKA B BbITY

... MEJTIOOAUYHbIA

B 3tomMm 380HKE (CM. Cxemy) UCNONbL30-
gaHa naen, onucanHas C. JIanakuHbiM n
B. TionuHbiM B cTaTbhe “"Menoanutbii 380-
HOK", onybnukosaHHon B “"Paguo”, Ne 2,
1830 r. HO B MOeMm BapuaHTe 3BOHKA HEeT
naya3 mMexay 3dyKamMu, UCKNIHCH NOJIeBON
TPAH3UCTOP, NUTAHUE — OT CeTu.

YcrpoucTeo pabortaer vak. CurHan rexe-
paTopa OCHOBHOID TOHa, COOpRAHHLIN HA
anemeHTax mmkpocxemul DD1, nocrynaer
Ha exon -1 pgeautena wactote DD6, C
BbIXxoAa (BbIBOA 13) 310N MUKPOCXEMBbI UM-
NYNbCbl MANOMH JIMTEALHOCTY NONAAAIOT HA
Bxon D-tpurrepa DD3.2, ¢popmupyiowiero
M3 HUX CUrHan Buaa “mMeaHap”, KOTopbLi
nocne ycunexwus TpaHsucropom VI3 npe-
o6pasyeTcs AUHAMUYECKON ronoskon BAT
B 38yK. TOH {4acToTa) 3ByKa 3aBUCUT OT KO-
adhduureHTa ACnNeHus AenuTenst Hacrorkl
DD86, onpeaensieMoro KOAOM Ha ero nHgpop-
MauuncHHbLIX Bxoaax D1—D8. Kog xe Ha 3aTmx
BXO4aX MUKPOCXEMLI NOA/IEPXUBACTCH NO-
CTOSIHHBLIM B TEHEHME TaKTa » MrHOseHHO,
6e3 Takta naysul, N3MCHACTCHR HA APYron
no cnaay Yakrosoro umnynLca, NocTynato-
wero Ha sxon C2 {avizon 8) peructpa DDS,
pPaboTaoulero 8 pexvme napannenbHon 3a-
rpy3ku, MNpyv aTO0M KOA C Bhixoaon 1,2, 4, 8
cuetumnka D4 dukcupyetcs Ha anixoaax pe-
rMCTPa Ha BPEMs CNEAYIOUWICTO TaKTa.

Cuetunuk DD4, HenpepbiBHO CHUTAIOW WA
UMNYNbLCLI, NocTynawowme Ha ero exon Cl
OT reHepaTopa OCHOBHOrrO TOHA, ABNRETCS
LDartumkom cnyLsanuuix umcen or 1 go 15,
KOTOPLIE 1 onpeaensioT kKoadduuuenT ae-
NeHun aennuTenst YacToThl OCHOBHOIO TOHA
B Llenoe ynucno pas.

Pene speMeHun, noaaepxuaalrouiee 3s0-
HOX BO BKNIOYEHHOM cocTosnun 6...10 c,
cobpan Ha 6Gaze Tpurrepa LWmntra. Mpu
HaxaTtum Ha KHonky SB1 HauuHaer pabo-
TaTh 6nOK nUTaHusi, TpanaucTop VT2 oTKpbI-
saercs, cpabatbiaer pene K1 v kOHTakra-
Mu K1.1 6nokupyer kHonky SB1. Yepes
6...10 ¢ Hanpaxexue Ha koHaexcatope C3,
aapaxawoueMcs yepes pesucrop RS, ao-
CTuUraeT 3HA4YeHusl, NPK KOTOPOM OTKPLIBA-
erca Tpansucrop VI1, B pesynswrare rpur-
rep NepexNioyaeTCa B MCXOAHOE COCTONHUE,
obmortka pene K1 obecrouusaercs v 3B0-
HOK OTKNIO4AaeTca OT CeTw.

Cevesont 6n0K NnuTauna 3asoHka obpasy-
10T TpanchopmaTtop T1, NOHWKALWKNKA HA-
apaxenve cetn oo 7...10 8, prnoaxsiw aoct
VD2—VD5, vHTerpansvHuiih crabunuaarop
CA1 n dunbrpyiowme kosaexHcarops C4,
C5. Ox moXeT ObiTb BbinonHeH No Mmoboi
APYrov cxeme, HO paccuuTaH Ha Hanpsxe-
Hue 5 B npy Toke a0 250 MA.

Pene K1 — P3CA49 (nacnopr PC4.569.421-
09). Murkpccxembl MoryT ObiTk cepun K133.
Tpanauctopb! VT 1, VT2 — nioGuie kpemMHue-
Bbie, npuueM VT2 ¢ AONYyCTUMbIM TOKOM
KONnekropa, conamepumMmbim € TOKOM Cpa-
b6arvipanus pene Ki. Tpanancrop KT630A
3amenum Ha nbon n3 cepur KT602,
KT815. Alunamuyeckasn ronoska BA1 mMoul-
nHoctbio Gonee 0,2 BT co 3pykoBown xatylu-
Kow conporuanenuem b6...8 OM. bea yuiep-
6a anst paboTtbl yCTPOUCTBA PE3NCTOPLI R2
n R4 MOXHO UCK/IOYUTD.

Kopotko 0 Hanaxupauuu. MNpu 3amxny-
TbIX Buisoaax konaewcatopa C3 v KHONKK
SB1 ncabupant pesuvcrop RB rakoro co-
npovtusneHust, 4ToObI Ha Hem Bbino Hanps-
xenue 1,5...2 B. Npu atom pene K1 ponk-
HO HaAICXHO CPaboTaTh NPU TOKE “IePes ero
oGMOTKY He Dosiee AoNYCTUMOrO ANnst TPaK-
aucropa VT2 (100 mA ana KT315). 3arem ¢
KOHAGHCATOPAa ¥ KHOMKW yAANSIoT NepembIy-
KW 1 HaXUMAKOT KHONKY SB 1 — 380HOK 1001~
KEH BKNIOYUTLER 1 uepes 6...10 ¢ oTkNo-
YUTBLCS OT CeTu.
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Bo3amoxho, npuitercsa nopobpats u pe-
auctop RS, urobul Tpurrep Haaexso cpa-
OaruiBan v pene BuLIKNo4aNoCh.,

Hanpsxenne nuranus oOMOTKM pene
MOXHO NOBLICUTL, NEPEKIIOYNE ee BePXHUN
(no cxeme) souisog, n avon VD1 wa nnicco-
BOM BbIBOA KOKAaencaTopa CS, 4ro no3so-
NMT NPUMEHUTL Perne Apyrux TUnos,

OO0uLyI0 TOHANLHOCTL 3BYUAHUSI MOXNHO
nameHnTL nogbopom Koupaewcaropa C1.
ANaTensHOCTL Xe KaXG0ro 3syka (Takra)
3aBuCUT OT eMKOCTW Komngencatopa C2, a
NPOAIOAXMTECNLHOCTL PAbOTLl 3BOHKA — OF
emMkocTu koHfaeHcartopa C3 v conpormsne-
Hus pesacropa RS.

B. TMUMAH
r. benvusi, Monnosa

... HA MUKPOCXEME
K176UE12

IT0 INEKTPOMY3IbIKA/ILHOE YCTPOMCTEO
GOPMUPYET TONLKO HETLIPE TOHA (HOTH!), Ho
CXEMOTEXHUYECCKN OHO MNOCTPOEHO TaK, YTO
HOTbI MMEIOT PA3HYID ANMTEeNLHOCTL U pacs
NPEAECNEeHbl N0 TakTaMm, NPUIEM B KaXaoM
TaKTe MOXeT ObiTb ABRC UM TPWU HOTbL. ITO
NO3BOAMNG CHOPMMPOBATL MY3bIKanbHbIN
dparmMeHT, BOCNPUHUMAEMbI HA ClYX Kak
anuNor (OKOH4aHUEe) yCNoBHOro My3nikalib-
HOro NPON3BeAeHUR,

MyabikanbHas 3annCh Ha HOTHOM CTaHe
BOCNPOUIBOAUMOro (hparMeHra Buirnsagnr
APUMEPHO Tax:

F o o | o
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U

MNMoa Tepmunom “npumMepHo” 3aecw, nog-
pasymMepacertcsl, HT0, yuuTbiBas cneuunduky
paborbl Mrkpocxemu K176UE12, nepeknio-
YeHUue MENOAUU C TaKia C TPEMSI HOTaMwn
Ha TaKT ¢ AByMsI HOTaMK 1 HaoGopoT rnpo-
WCXOAUT aCUHXPOHHO {8 NHGOM MecTe Tak-
1a) C Bocnpounssoaumon menoaveln. B
PE3ynurarte NospnsoTCa NONOITHIAT enbHuIe,
NPUATHEE HA CNYX HOTHBLIE “nepenusbl” B
MOMEHTbI NePExXo/108, BAPUAHTOB KOTOPLIX
MOXET Oblib HECKONLKO. Hecmorpst Ha Ta-
KYIO “paccumxporm3aymio” scen Menoamm,
HAPYWIEHMST PUTMUYECKOrO PUCYHKa BOCNPO-
M3BOAVMMOIO (PPArMEHTa Ha €NYX NPaKTN-
YECKU HE 3aME4ACTCSI,
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OcHeson ycrponcrsa (pv.c. 1) cnyxur
mukpocxema K176UE12 (DD1), kotopas
COBMECTHO C NONEB8LIMK TPAHIUCTOPaAMYU
KM103E (VT1, VT2) dopmupyer BECb My-
3nuiKanbhLiv pucyHok. Peancroput R1 n RS -
RS, xongencarop C2, a vakxe TPaH3ucro-
put VT1 n VT2, paGoraoume 8 KnioHeBOM
pPeXUMe, ABNNIOTCS INEMEHTAMW BHYTPCH-
HEro rexseparopa MMkpocxembl DD1, Kox-
apencartop C1 v peancrop R2 oGecnesuuea-
107 HE]AB)KH!JIﬁ aanycr. reHeparopa 8 MOMenT
SKMOMEHUSA NUTanms., Yactora rexepaunmn
(BLICOTA HOT) 3aBUCUT OT HOMMHANOB pe-
auctopos R3 — RS u koHpencatopa C2.

My3biKanbHbIA PUCYHOK Menoann GopMmn-
pyerca kommyTauven pesucrtopos R4 n RS
napannenbHo pesucropy R3 uepes crok-
nCTOK Tpanaucropos VT1 n VT2, kotopwe,
B CBOK ovepellb, YNPasnfaoTC CABUHYTLI-
M Mexaty coDoi Ha 90° umnynscamu, No-
CTynawmmu ¢ Bbixoaos T3 n T2 {8-ro paa-
psAa IeNUTENA MUKpPOCcxeMb!). Hanuuwve 8
KaXA0M TakTe Menoaum AsyxX NAW TPex HoT
3aBMCUT OT YPCBHA CurHana Ha suixone M
cyetumka-penurenn Ha 60, ynpasngemoro
UMNYNbCaMK, CHUMAGMRIMM C BuIXoga F (5-n
paspsp penurtens).

PaGoTaer ycTpoWcTRO cneayouim ob-
pasom. B MOMEHT BKIIKOMEHU NUTAHUS CYCT-
HHUKU-QENUTENU MUKPOCXEMLI YCTaHABNUBA -
I0TCS B Cliy“anHbIe COCTONHMA. JonycTnm,

4YTO Ha BuIXoAae M MUKpOCXeMbl — curnan
BLICOKOrO ypoBHA. B Takom cnyuae TpaH-
auctop VT2 okaxercn 3akpuitbiM (3abno-
KMPOBaHHbIM) Yepe3 auvop VDI, Noaromy
TONbKO pesvucTop R4 Gyper NoANoYaTLea
napannenvko peauctopy R3 4epes CTok-
UCTOK Tpahaucropa VT1, ynpasnaemoro
(nepuoanieckn 3akpbiBaembiM) NCNOXW-
TeNbHbIMU NMNYALCaMN C BbIxoaa T3 Muk-
pocxembl, HacTota kKoMmMmyTauum — B 2¢=256
pa3 HUXe UCXOAHCH HYacToThl reHeparopa
NPV CKBaXHOCTK UNNYNLCOB, pasHon 4. B
pesynaLTare 3toro obpasyrrca TakTul yn3
ABYX HOT PasHon JANUTENLHOCTM.

Hacrors! rerHepaunmn {BLICOTE! HOT) MOX-
HO onpenenut no ¢gopmynam §,~(0,46/
R3-C2 u 1, =(0,46(R3+R4);C2-R3-R4, rue f,
— COO07TBETCTBYET HoTe “cony” (TpaHaucTop
VT1 3akpuiT), f, — HoTe "Ao” (TpaHaucTop
VT1 ovkpsIT v pe3uctopel R3 v R4 coeau-
HeHbl Napannensuo). Koappuuwenr 0,46 —
AIMNUPUMECKUIA U 3aBUCUT, B OCHOBHOM, OT
HANPSXKEHUSsI MUTaHUS MUKPOCXEMbI.

Cnycts HeKOTopoe Bpems Ha Bbixone M
MUWKPOCXEMB! NOSIBUTCSt HANPSIKEHUe Hua-
koro yposusi, Teneps aAvoa VD1 3akpoer-
cq, Tpanauctop V12 pasbnokupyercs un Oy-
AT ynpasnatbCa (NEPUOUMHECKU 3aKPbl-
BaTLCA) VIMNYNLCaMY BbICOKOIO YPOBHSI C
ebixoila T2 Mukpocxemnl. Peancropnl R4 v
RS cranyT noovepeaHo unv OAHOBPEMEH-
HO IOAKNIOMATBLCSH NapannenLHo Pe3nucTopy
R3 yepea crok-ucTok Tpansucropos VI1 n
VT2 cooraercreenHo, obpas3yst TakThl u3
TPEex HOT Menoavu.

Mpu arom sBosnukaroT KonebaHus HacTo-
Tow f,, 14, f4. YacTOTh! [ 11 f5 MOXHIO paccum-
Tatk no GopMynam:

f,=0,46(R3-+R5)/C2-R3-R5,

Tpanaucrop V11 3akpuit, VT2 — OTKpbLIT,
peauctop RS nogkniovaercs napannenLHo
peaunctopy R2 — 3syuur Hot1a "na",

f4=0,46(R3-R4+R4-R5-+R3-R5)/C2-R3-R4-RS,

cBa TpaHaucTopPa OTKPLITLI, PE3NCTOPL! R4
n R85 noaxnio4arTcs napannenbHo peauc-
TOpY R3 — 3BY4UT HOTA “pe”.

Pe3ynsTUPYIOWnA CUrHaN, CHUMAEMbBIA C
BbIXCLA MWKPOCXEMbLI, ycunusaercs no
MOLLIHOCTY TPaK3ucTopom VT3. HeGonbwas
MOUWWHOCTL, paccenBaemMas 31MM TPaH3uc-
TopoM (He Gonee 0,7 Bt}), nossenset o60ii-
Tnch 6ea rennoorsoaa.

Yposeub rpoOMKOCTU BOCNPOU3BOAUMONA
MCNOLUN YCTUHABAUBAIOT NOACTPIEYHLIM
peauctopom RE.

PaamMmeuieHue aetanein ycrponcTea 6 Kop-
nyce (paamepamun 135x75x50 MmMm) nokasa-
HO Ha pwuc. 2. MNeyarHan nnara (pwuc. 3), Ha
KOTOpOW® CMOHTUpOBaHa B0ALILIAS 4acCTb
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RE Mﬂﬂﬂ?ﬂ)ﬁﬂﬂﬂ naama

napy TpaxHavcropos cepun KT817 n KT315
(c 6ykBEeHHbLIMKU HAEKCaMN A—B), BKNIOYEH-
HbIX NO CXeMe COCTaBHOro TpaH3ncTopa.

Jvoabl KA5226 3amennmbr 11a niobuie
KPEMHUEBLIE MaNnoOMOULHbIE, HANpuUMep
L220, a crabunurpon A818E — na 08146,
Bomnipamurensiividi moct VDS  MoOxHO co-
crasaTh n3 uerbipex avopos KA5226 vnu
OPYrX aHANOMMYHbIX HA MaKSUManNbHbLIA TOK
He MeHee 100 MA. dunamuyeckan ronoska
BA1 — 0,5 4ll-2-8 nunu ananoruyHas apy-
ras CO 38ykOBOWM KaTyLIKOW CONPOTUBNEHN-
em4...8 .

Certesomn TpchcbopmaTop TMna
MN.4.702.142 vinn nooXxoaswni apyrown,
oBmorka |l KoToporo paccynTaHa Ha Hanps-
xeHne 12...14 B npu Toke Harpyskm 0,12 A.

- Konpexcarop C3 — K50-16, nocTORHHbIE
peavcTopbl — C1-4, MNT, XenatensHo, 4To-
6u1 peaucTopsl R3—R5 Buinu ogHoro Tuna.
Kaxneih ua pesucropos R4 u RS cocras-
NEeH 13 aBYyX, CCEAUHERHKbIX NOCheaoBarenb-
Ko peauctopos: R4 — conporranenuem 750
KOM # 91 xOM, RS — 1,5 MOm v 240 xOwm.

BeasownbouHo cobpanHHoe u3 2asenomMo
MCNPaBHbIX ACTANEen YCTPOUCTBO HE HyX-
naercsa 8 Hanaxveakwuu, Npu reobxoavMocC-
TV MOXHO NOAKCPPREKTUPOBaTL BOCNPOUS-
BOAWMbIE TOHA Menoavu NoA60poM pesuc-
Topos R3 — R5, nobveanack Hanbonee Tou-
HOro BOCNPOMABEAEHWMA 3BYKOBbLIX 4acToT,
COOTHETCTBYIOLLMX NOAYTOHAM XpoMaTuyec-
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paguogeranei, BbINONHEHA U3 ABYCTOPOK-
Hero GponsrMpoBaHHOrC CTEKNOTEKCTONUTA
TonwuHon 1,5 MM, npriem dosibra ofHON
CTOPOHLI Nnartwl (€e coeavHAINT ¢ oOWmM
NPOBCAOM) BLINONHAGT QYHKUWIO 3KPaHa
YCTpoOucTea.

KopnyC yCTpPOMCTBa BLINONKEH M3 Nnac-
TViH OAHOCTOPOHHEro GoNbrMpoBaHHOrro
TEKCTONUTa TonwwuHOM 1,5 MM, CNasHHBLIX
MexXAy COO0 ¢ BHYTPEHHEN CTOPOHSI U Co-
eAMHeHHbIX C o0uwmm nposoaoM. Ock nog-
CTpoeyHore peaucropa RS swiBeaeHa Hapy-
XY Kopnyca noa wnui, oTBeRTKU. MNpegoxpa-
Hutenb FU1 BnasH 8 paspsis CETEBOro npo-
BOA2 U 3aKNKO4EH B NCAUBUHUNXNOPULHYIO
TPyOKy. Moneabie TpanaucTops! KMN103 mo-
ryT 6biTb ¢ BYKBEHHbIMK MEaskcamMu X, U, K
nnv 2103 ¢ nupekcamu A, 6, B, TpaHauc-
TOop KTS726 aameHum Ha KT972A unu Ha

KOV PasHOMEPHO-TEMNEPUPOBAHHON WKa-
Nkl My3blkanbHoro cTpos [4]. KoHTponupy-
0T BOCNPOMIBOAUMYID MENOAUK Ha cnyX
wnu cpasHKUBan ee 3ey4aHue ¢ KaknmM-nubo
XOPOLWIO HACTPOEHHbIM My3biKanbHbIM WH-
CTRPYMEHTOM.

A. MOCKBWH
r. EkarepuHGypr

NWMTEPATYPA

1. Nyxvaros . HeoOwiukbie “npodeccunyt” Muk-
pOCXeM anK vacoe. — Paauo, 1988, Ne 12, ¢. 31, 32.

2. 3apybun A. [eyxToHa/bHbii 3NBKTPOHELIN
3BOHOK. — Paauo, 1991, N¢ 6, c. 74, 75.

3. Anexcero C. MNpUNEHEHUE MUKPOCXEM CE-
pen K176. — Paavo, 1984, Ne 5, c. 36—40.

4. Mogecros f1. MNpubop ans HACTPONKK My-
3Hg%ﬂb3H4le UHCTPYMOHTOB. — Panuo, 1975, Ne 5,
¢. 38,34.

HOBAH YCJIYTA
TOO PHIN
“CUMBOJI-P”

Mo MHOrouucneHkbIM NpocsbaM yu-
Tarenei kuury u GPoWIOPL! BbICLINGIOT-
CA NO NOYTE C NpeagapurenLHon onna-
TOM UX CTOMMOCTW U NONTOBLIX PACXo-
nos.

C6ophuk “Jlyswme KOHCTPYKUUKM noc-
neagnunx netr” (5250 pyoG.).

B. HuknTuK, “Kak caenarb Teneemnamn-
OHHYIKO aHTeHny": 3-e nanaHue (4250

pyo.).

L. Bonuexosckuin, A. Meckuu. “Jlo-
OuTenbCckne BUAGO- v AYANOYCTPOWACT-
82 ANA UBETHLIX TENEBM30POB"; 2-1 Bhl-
nygx C HOBbIMW KOHCTpyKuuaimMu (4200
pyo.}.

“Myresoaurens no xypHary “Paguo”
1986—1990 rr." (2850 py0.).

CnpaBoyrkvk "Hosbie Gunonaptbie v
nonesvie Tpar3ancTopbl” (2600 pyo.).

C. Enbawxkenuy, A. MNMeckuH, “Tenesu-
30pkl NaTOoro Noxonenus, "PyOGun", “o-
PU3OHT", "3JNexKTpon"; ycrponcrao, pe-
rynvpoeka, pemoHT” {14500 py6.}.

LleHL! ykasaHul C Y4eTOM NOYTOBbLIX Ta-
pudos, nencreyouinx ¢ 15 man 1995 r.

Onnary HanpasNANTe 3a KaxNyK KHUNYy
OTAe/ILHO NOYTOBLIM NEPeBOAOMY MOC-
K8Win 1 xutenn obnactu — Ha p/c “"Cnm-
Bon-P" Ne 7467430, yu. BK 8 Kombatike
“Ontumym"” Mockssl, MOO 998918;
wnrenun Poccun — Ha p/c Ne 7467430,
y4. 83 B Kombanre “"Onrmnmym” Mockshi,
koppcyer 511161800 B PKU 'Y UB PO,
MDO 201791,

KHurn 408 ONTOBbIX NOKynarenew no-
CTaBNKIKOTCK, KAK NPasmno, NpY ycnosum
CanoBbIB032, a Takxe, N0 AO0rosoOpPeH-
HOCTH, NOCAE NONYHEHUR KONUK NRATEX-
HOrO ROPYYEHUS W NONKOFO agpeca,
NepecLINATCH NOYTOBLIMK NOCLINKAMMU
nnun Garaxom no xeneaHon QOPOre nac-
CaXMUPCKOWN CKOPOCTLIO.

BHUMAHUIO OMTOBLIX
MOKYNATEJIEN!

Wsaparenscyao "Cunson-P" nposoaur
MapKeTuHr 1 cOOp NpeasapuTenbHbIX 3a-

Ka30B Ha CBOE HOBOEe n3naHve,

Envawkesny C. A., MNeckuu A, E. "Te-
NEBUIORHI NATOTO K LWECTOrO ROKONEHUA.

- "Pybun’”, "FOpPU3oHT", "Snex'rpoH" yCT-
| pOMCTBO perynupoBka, pemonr”. O6vem

0 aBT. nvcToBs, TEERALIN Nnepenner,
BbIXO4 B CBET — IV K8apTani9ss r.

B kHury nnepesvie BKAKYEHL! PeKoMe -
nalwmv NO HaACTPOWKe W PeMOHTYy Tene-
8U30P0OB LWECTOro nokonerus: “MopPU3oHT
51/54 CTV 601/602/603" v nonHoe
onvcaHue Moaysen CUMTE3aTopa Hanpy-
Xenuit 1 tenerekcra (MCT-601, MCT-
601-1); "3nekTpoH 51/54TL| 550/551";
“3nextporH 61TL, 560/561° ¢ nonHbIM

- onucaHwuem Moayna renetekcra MTT-57.

B npunoxexnn — onucasue Moayns
"Kaap 8 xame" MKK-601.

Haw aapec: 103045, r. Mockea, Ce-
nusepcros nep., 4. 10, "Cumson-P",

TenedoH 208-81-79. Daxkc 208-13-11.
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FEHEPATOPBbI

N OOPMUPOBATEJIN
MMITYJIbCOB HA
MUKPOCXEMAX KMOI

C. BUPIOKOB, r. Mocksa

XypHan yxe He pa3 roaHuman 3Tty Temy Ha CBOUX cTpaHuuax
(cm., Hanpumep, “Paano”, 1985, Ne 8), oganako sonpocs! reHe-
pUupoBanHus ¥ (PoOPMUPOBAHNS UMMYIBCOB NO BPEeMenHn 1 popme
OCTAKOTCS 45151 MHOMUX paguomodunTeneii-koHCTRYKTOPOB BCE eLye

BEeCbMa BaXHbIMU.

[lybnukyemas Huxe crtartes 0000WaeT onsIT, HaAKOMIeHHbLIV aBTo-
pPOM 38 NoCnegHne roagel,  3HaKOMUT C HUM HALLINX YATATENEN.

B paavonioburensCckon npaxTuke Haxo-
OAT NPUMEHEHWE Pa3NUuHbLIE MEeHEepPaTopb!
n ¢opmuposarenn MMNyNbLCOB, OTAMYAKD-
uecs no crabunbHOCTU, Npeaenam nepe-
CTPOWKM HACTOThl ¥ AVINTENBHOCTY UMNYNb-
COB, WX CKBaXHOCTU W Ap. PaccmeTpum
cHauana ocol0eHHOCTW psaa pacnpocrpa-
HEHHbIX reHepaTopos.

Noxanyw, 13 npccTuix Hauwbones crabx-
NEH reHepaTop Ha Tpex nHeeprTopax (pwc.
1.a), noapobHo onucaunuii 8 [1]. Noaobex
N0 CXeMe reHspaTop Ha [BYX WHBEPTOPAaX
{puc. 1,6), Ho B ero pabore ecTb PaxkTopst,
CHuXawwumne cTabunbHoCTb YacTOTh! reHe-
paump, Onucaxue paboTbl reHepaTopPos 8
(1] onvpanoch Ha UAEaNN3UDOBAHHYK) MO-
AeNb NHBEPTOPA, B KOTOPOMN BolXOAHOWM CHIr-
Han paseH HaNPRXEHWID NUTaHwus, Noxa
BXOAHO® HanpsxXeHwue MeHbwe nopora
nepexknioyernn, U PaBHo Hyn, 8CNN BXoA-
HOe HanmpsixeHue sbiwe nopora {puc, 2,
rpaduk a).

OLHaKo y peasnbHbiXx MHBEPTOPOB ecTb 60-
nee unu MeHee NPOTAXEeHHbIN Y4acToxK 3a-
BUCUMOCTN BBLIXOQHOINO HaMNPAXEeHWa oT
BXOAHOr0, Ha KOTOPOM NNasHOE M3MeHe-
HWE BXOAHOfO CUrHana NpueoavT K nnas-
HOMY M3MEHEHUIO BbIXOAHOrO (puc. 2, rpa-
Guk 6). ITOT yNaACTOK X0POWO BbLIPAXEH Y
WHBEPTOPCB MUKpocxemsl KS61J1H2, y ane-
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meHToB UN-HE mukpocxem cepum K561,
Yy UHBEPTOPOB reHepaToOpPHOA CeKUunK CHerT-
yukos K176UES, K176UE12, KI76UE18. Y
3neMeHTos Xe GONbLWWHCTBE MUKPOCXEM
cepun K176 n BCcex MuKpocxem cepuu
KP1561 nmerTcR aBa A0NONHUTENEHLIX
MHBBPTOPA, XOTOPLIE AeNaT Nepesaroy-
HYIO XapaxTepuCTuKy O4EeHb Pe3KoW, MHOr-
02 [axe rucrepesncHom.

Hannyue Gonee unu MeHee NNapHora
y4acTtka npueoauvt k pasnusimnam 8 pabore
paccmaTpuaaembix renepaTopos. lNpoana-
nnavpyem paboty reHeparopa no Cxems
puc. 1,8 C MOMEHTA, Korga Ha BXOAe WH-
pepTopa DD1.1 Hanpaxerue HU3KOro ypos-
HA. B 3TOT MOMEHT Ha BbIXOAE wHBEpPTOpa
DD1.2 Takoit xe ypoBeHb, @ Ha BLIXOAE WH-
gepropa DD1.3 — wanpsaxenne BbICOKOro
ypoBHR. KoHaeHcarop C1 3apsaxaercs ue-
pe3 peaucTtop R1 no 3KCNOHeHTe, Hanp/-
XEHWE Ha HEeM NpW ITOM CTPEMUTCA B Npe-
NeNe K HanpRXeHuio nutanus (puc. 3,a,
rpadumk a). Kak TONbkO HanpsxXeHne Ha BXxo-
pe vHeepropa DD1.1 npubauantca k no-
POroBoMy, HanpAXeHwe Ha BbIXOAE ATOro
MHBEPTOpPa HauHeT NNaBHO YMOHbLWATLCA
{rpaduvk 6), n Koraa oHO cpaBHABTCA T NO-
porom nepexniveHus uuseprtopa DD1.2,
HaNpPAXeHUe Ha ero BbIXCAe HAYHeT yaenu-
yusarbes (rpadux BY.

He6onblwoe NOBbLILEHNE HANPAXEHUA Ha
Beixone niHeepTopa DD1.2 kongexcarTop C1
nepeaacr Ha Bxog uHeepropa DD1.1, uro
BbISCBET NnaBMHoOOpa3HLivi Npouece nepe-
KNIOYEHUA BCEX WHBEPTOPOB reHepartopa.
BbiCOkWA ypoBEHb Ha BbiIxoOe VHBEPTOpa
DD1.3 cmenuTcs Huskum (rpaduk r), Ha-
npsXxeHve Ha exone wHeeptopa DD1.1 He-
CKONLKO MPEBLICUT HANPAXEHUE NUTaHUR
(oHO OyneT OorparvyeHO BXOOHLIM 3alUuT-
HbIM AMOAOM MHBEPTOPA) U HAYHETCH aHa-
NOrvHblA PACTMOTPEHHOMY BbilE NPOLECT
nepes3apanky KOHAEHCaTopa C NANasHbLIM
YMEHbLUBHUEM HANPAXEHUA Ha BXOAE WH-
geptopa DD1.1.

Ecnwn Tenepb paccmorpetb Npoueces: B
reHeparope no cxeme Ha puc. 1,6 ¢ Toro
X8 MOMEHTa, MOXHO 3aMEeTUTbL, 4TO 8HaYa-
ne xkonpeHcatop C1 3apaxaerca aHanoruy-
Ko (puc. 3,6, rpaduk a). OTanume HaumHa-
@TCR C MOMEHTE, KOrfla HanprRXeHue Ha
BuIxoae uiseptopa DD1.1 vaunHaeT yMeHb-
warbes {rpadwuk 6). 3T0 NPUBoAUT K YMBHb-
LEHMIO HanpaXeHua Ha peauctope R1, a
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3HAYNUT, N CKOPOCTU Nepe3apsiku KOHABH-
caropa. OrpuuarensHan OC yepesa pes3uc-
TOp R1 CTREeMUTCR ypasHATL HanpaXeHwe
Ha B8xoae w Bbixone wuxseprTopa DD1.1, 8
pe3ynbTare 4ero CKOpocTb U3MBHEHUA Ha-
npsaxXeHna Ha seixone wvHeeptopa DD1.1
YMEBHbLLLAEBTCH, N Ha HGDGHBAGK MMnYﬂbCOB
NOABNAETCA XapaKTepHas CTyneHKb. ECnu
noporu nNepeknioyeHns wHeeptTopos DD1.1
u DD1.2 pasHul, TO C NPUBANXKEHNEM Bhi~
XOAHKOro HanpsxeHus uHeepropa DD1.1 K
3TOMY NOPOry HAYHOTCH YBBAUHEHVS HaNPsR-
XEeHUA Ha Bbixoge nHeepropa DD1.2 (rpa-
¢k B), a 3aTem nasnHoobpa3aHei Npouecc
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nepexntoyeHus 060ux MHBEPTOPOB reHepa-
TOopa.

HeTpyAHO BUAETL, 4TO NPU TeX Xe napa-
Merpax spemasanavoulen RC-uenu nepu-
on Konebanuir y reHeparopa No Cxeme Ha
puc. 1,6 Byner Heckoneko Gonble, Yyem y
reseparopa no puc, 1,a, a crabunbHOCTb
nepuoaa — XyXe, Tak Kak HanpaxeHue Ha
Bxoae wHeepropa DD1.1 nepeg Hauyanom
nasuHooOpasHoro npouscca meHaerca 6o-
nee nnasko, u HeGonblune naMeHeHs No-
POroBoro HaNPAXeHUs OQHOr0 UHBEPTOPA
OTHOCUTENBHO ARYrara NPUBEAYT K 3aMeT-
HOMY M3MEHEeHWUIO nepuoga paborbi reHe-
patopa. bonee Tore, Nnpy¥ 3HAYUTENLHOM
OTNWHUK NOPOTrOB NBPEKNIYERUA VHBEPTO-
pos {(a B Mukpocxemax KMOI nopor nepe-
KN4eHUA Moxer ObiTb B npeaenax or 1/3
00 2/3 HanpsxXeHUA NUTaHus) reHepaTop
MOXeT sooble He 3apaborartb — Hanps-
XEHNE Ha BbIXOAE Nepsoro uHeepTopa ua-
3a orpyuarenvHon OC yepes pesucTop R1
OCTaHeTCA PaBHbLIM ero NOpory Nepexnko-
YEHWA, NPY 3TOM OHO ByaeT HaXOAUTLCS BHE
30Hbl NepexNoyeHra BTOPOro MHeepTopa,
KOHTYP nonoxurenbHon OC yepea KoHaeH-
catop C1 oCTaxerCR PaloMKHYTLIM U WH-
sepTop DD1.2 He nepexnkyurcs.

MoaTomy B reHeparTope no cxeme Ha
puc. 1,6 cnegyer sceraa UCNoNL3oBaTk UH-
BEPTOPL! OAHOM MUKPOCXeMbl. ONA rexHe-
paropa no cxeme Ha puc. 1,a pa3bpoc no-
POroB NepexnikyeHns UHBREPTOPOB He ur-
PaeT HUKaKow pPONAW W WHBEPTOPbLI MOryT
ObiTb U3 Pa3HLIX MUKPOCXEM,

Mockonbky NROLECC NePBKNIOYEHIS MHBEP-
TOPOB BO BTOPOM réHeparope anurcs 6onb-
wee spemn, ToK, notpebnaemMein 3Tmm reHe-
PATOPOM OT UCTONHUKA NUTaHusA, GonbLue.

N3 cka3aHHOro cnegyeT BaxHbih Npak-
TUHECKUW BblIBOA — BLIXOAHOM CUrHan He-
X6/1aTe/IbHO CHUMATb C BLIXOQAA TOrQ WH-
BepTOpa, K BXOAY KOTOPOro NOAKIOYEHb!
BPEMA32NaIoLIMe KOHABHCATOPR U Pe3ncTop.
DPOKTH MNYNLCOB Ha ITOM BLIXDAE 3aTa-
HyTbl, @ BO BTOPOM reHeparope, Kpome Toro,
Ha nepenagax \MNYNbLCOB 8CTb CTYNEHb, YTO
MOXBT NpWBECTU K HEOAQHOBPEeMEHHOMY
cpabarbiBaHnIo SNeMEHTOB, NOAKMOYEHHbIX
K 9TOMY BbiXOAy, 13-3a pas3bpoca nopora
NepPeKNYBHUR MUKPOCXeM. K TOMY Xe ans
TPUITePOB 1 CHYETYMKOB TEXHNWYECKUe YyCno-
8URA OrpaKuNMMBAIOT CBEPXY ANUTENbHOCTb
dpoHTa MMNYNLCOB, NOAABAEMBbIX Ha CYyeT-
HbliA BX04.

3TO OTHOCUTCA K reHepaTropam y oaHo-
Bubparopam, cobpaHHbIM ¥ NO ApYruMm Cxe-
Mam.

Cneayer OTMeTUTb, 4YTO U3-3a BMKOCTHOM
HArpYy3KyU HECKONLKO 3aTarusaloTc poHT
¥ cnaa vMNYNbCOB Takxe Ha BbiXoAe Tex
WHBEBPTOPOB, K KOTOPBLIM NOAKMOYEHbI Bpe-
MA3afauLre KkoHaeHcaTopsl, Moatomy Bbi-
XOAHLIE MMNYNLCHLI reHeparopa No cxeme
Ha puc.1,a nyuwe CHUMarbk C BbixoAa viH-
gaptopa DD1.3. B nioGots reveparope uam
oaHosuBpaTope yCTpaHUTb Takoe 3aTarvea-
HU& MCOXHO BKNIOYEHMEM NOCNea0BaTeNnbHO
¢ kongeHcaropom C1 (Mnu HenocpeacTBeH-
HO BO BXOAHYIO Lens uHeeptopa BD1.1) pe-
3ucropa conpotusnexdyem S...10 kKOm,

B reHeparope Ha TPex uHeepTopax nep-
Bbl® 0BA M3 HMX MOXHO 3aMEHWUTb NOBTO-
puTeneM curHana, NnpuyeMm Ans aroro yaoo-
HO ucnone3osaTtb Mukpocxemy K561/1M2,
NOCKONbKY 88 anemeHTbl UCKNKOYAKOWEE
WIN moryT paboTarte M nosTopurenem npu
COBAVHBHWW OAHOrO 13 BXON0B € 00WMM
NpoOBOAOM, U VIHBBPTOPOM NPU Nojaye Ha
OOUH N3 BXOA0B HaNPAXEOHUA NUTAHWUA
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(puc. 4). MNosroputensMu curnana moryr
Takxe paborarb HEMHBEPTUPYIOWME NOru-
4yacKue anemeHTol Mukpocxem KP156171142,
K561/1C2, K176/1C1, KS61J1M13, KS61MK1.

WHoraa ynobHo ncnonbaosark Kak NosTo-
purens cBoGOAHLIM TPUITEP MUKPOCXEMbI
K176TM2 unu KS61TM2. Ha puc.5 noxaaa-
Hbl ABa BapWaHTa NOCTPOEHWS NOBTOPUTE-
na curkana Ha Tpurrepe. MNMpyumenaTtb B re-
HepaTopax 3neMeHTbl Mukpocxem KS61MY4
n K56 1/IH2 (ocobeHHO B dyHKUMM NEpBOro
WHBEPTOPa) He cneayer, T. K. 3TO BeAeT K
CYWBCTBEHHOMY YBENUYBHUIO TOKA, NOTpes-
NAEMOro orT UCToYHMKa NUTaHURA,

Bna nocTpoeHwA reHEPaTopoB OHEHb
YAOGHLI 316MEHTbl MUKPOCXEM, MMBIOLLVE
NPARAMON W UHBEPCHbLIMA BLIXOAbL! ¥ HENOCPBA-
cTBeHHOe (6e3 cneuvansHo GopmMUpPyemsbIX
330epXeK) NPOXOXABHUe curHana Co BXO-
pa Ha 3TU BbixoAasbl. B kavecrse npumepa
Ha puc, 6,2 NokasaHa cxema rexeparopa
Ha aneMeHTe Mukpocxemel K176MY5, a Ha
puc. 6,6 — Ha OQHOM TPUITEPe MUKPOCXe-
Mbl K561TM3. Takum 06pa3oM MOXHO CO-
OpaTb YeTkbipe reHepaTropa Ha OAHOM MUK-
poCxems.

B reHeparTope no cxemMe Ha pwc. 6,a Bbl-
poas! 15 v 16 mukpocxembl K176MY5 Hyx-
HO 00BEOUHUTL U NOAATL HA HMX Hanpsaxe-
Hue 5...10 B (BbiB. 8 — obwuit). Bo BTOpOoM
reHepartope (puc. 6,6) exoadst C1 n C2 mo-
ryT ObiTb MCNonb3oeaHbl Ang Gnokuposa-
HUA PaboTbl BCOX YeTLIPeX FeHepPaTopos
noaaven Ha OaviH N3 3TUX BXOA0B HU3KOro
YPOBHA, Ha APYroM — BbICOKOro.

Ponb nepsoro MHBePTOPA B reHeparopax
no cxemam Ha puc. 1,a u 6 Moxer ucnon-
HATL ¥ Tpurrep WMUTTa MuUKpPOCXembl
K561T/11. B aToM cnyyae HemocCTaTku re-
HepaTopa No cxeme Ha puc. 1,6 ucyeanyr

— KaK TONbKO HanNpsXeHue Ha BXOAe WH-
geptopa DD1.1 A0CTUrHeT COOTBETCTBYIO-
LWero nopora Nepeknioyerun Tpurrepa, OH
CKaykooOpa3HO NePeKNoUUTCS. YTo Npuee-
AT K YOTKOMY fePeKNiHeHnC nocneayr-
WUX MHBEPTOPOB. ITU NPOLECCHI UNMIO-
cTpUpyeT puc. 7.

B crarse [1) npeacrasneHbl Cxembi re-
HepaTopos, obecneyvraumnx PasnuyHbIe
BApPUaHTb! ynpasneHus ux paborown, pery-
NMPOBAHNA 4acToTbl U ANUTENLHOCTU UM-
nynbcoBs. Ha puc. 8 nokasaHa cxema eule
CAHOrQ renepaTopa, NOAXOLAUero 8 vex
Cny4asx, Koraa HeobxoauMo NONYUUTL CBTKY
3HANeHWN YacTOoTbl, NEPEeKNUAeMBLIX NPU
nomowy Habopa PeancTopos, U NOACTPONKY
CETKW NPU COXPAHEHUN OTHOLLEHUR 3HAYe-
HWA HacToTh! (HaCTOTHOrO CTPOS). Nepekntio-
Yarenem SA1 gbibupalor nwbon n3 vacTo-
To3apawwux pesncropes R4—R,, a nop-
CTPAaMB3IOT HacToTy NePeMeHHbLIM Pe3ncTo-
pom R2. MNpu 3TOM nogcrpomka Gyner npu-
BOOUTL K OAWHAKOBOMY OTHOCUTENLHOMY
U3MEHEeHUIC NI6Oro u3 3aHayeHwnn HacToTbl,
8bI6PAHHOr0 Nepexnryarenem.

Mpu cMewerun asuxke peaucropa R2
BBEPX NO CXeMe yMeHbLaKTen nepenansi
HanNPAXeHUR, nepeaasaemMbie Yepes3 KO-
neHcarop C1 Ha Bxoh mHeeptopa DD1.1,
CKOPOCTbL Nepe3apsaku KoHaAeHcaTopa npu
3TOM HEe MEeHsIBTCsi, NOATOMY HacToTa UM-
nynLcoB ysenuuvsaercs. Peaucrop R1 He-
0bxopuM ANR YCTAHOBKK npeaenos pery-
NMUPOBAHUK HYaCcTOThl PeaucTopom R2.

Ans apPexTUBHOro peryNMpoBaHua yac-
TOTh! HEODXOAMMO MCKNINHUTL BO3HUKAKD=
uiee Ha exoaHbIX anoaax uuseeptopa DD1.1
OrpaHu4eHne nepenanos HanNPRXeHus, ne-
peaasaeMblxX 4yepes Kkowpexcarop C1. Ona
YCTPaHEHUA 3TOro orpaHuienns, obbiuHoro
ONA reHepaTopoB, BLINONHEHHBIX NO TRaan-
LMOKHBIM CXeMaM, cnyxur peauvctop R3.
Ero conpotusnenme AonxHo ObiTb PaBHO
NN HeCKoNbKo Gonblue CymMMbl 3HA4YEHUW
conpoTmenenun peaucTtopoB R1 u R2, yro-
Obl NO KpanHen mepe 8 2 pasa yMEeHbLWNTb
nepenan. MNpu menblueM CONPOTUBNEHWUMN
(vnn orvcytcraun) peaucropa R3 npakTu-
4YECKN HE NPOUCXOAUT U3IMEHEHUA YACTO-
Tbl, ECNAK CONPOTUBNEHUE HUXHEN NO CXe-
Me yact¥ pe3uctopa R2 B cymme ¢ R3
MEeHbLUE CONPOTUBNEHMA BEPXHEN YacTy R2
B cymme ¢ Ri.

[N COxpaHenua cTpos Npu perynupo-
BaHWW 4acTOTbl HEOOX0ANMO, YTOOL! CoNpo-
Tuenexne peavcropa R3 Obino B HECKONb-
KO AECATKOB paa MEHbLUe, YeM Pe3ncro-
pos R4—R,. QiR obnerdyersun BuiNONHEHUA
ATOro ycnoeusi Mexay Bbixonom 3NeMeHTa
DD1.2 u pe3ucropom R3 MOXHO YCTaHO-
BUTb 3MWUTTEPHLIYA NOBTOPUTENb HA TpaH-
aucrope p-n-p. BepxHuw BLIBOA PE3UCTO-
pa R1 MOXHO nogkniounTs ¥ K 0BLLEeMy Npo-
BOAY, HO BbINO/IHEHNE YKA3aHHOro yCnosms
6ygner 3arpyaHeHo, NOCKCNLKY HAarpy3oyHas
cnocoOHOCTE Mukpocxem KMOR, Taxxke, kax
u TT/1, 8 8AMHNHHOM COCTOSHUK HNXE, YEM
B HynesoM. OpPMEHTUPOBOYHLIE 3HAYEHWA
conpotuanenus peauvcropos: R1 + R2 +
+R3 2 5 kOM; R120,01-R2; (R4. RS,...,R,)2
230 (R1 + R2). Npu Hanu4nu IMUTTEPHOrO
nosYOPUTENs HOMWHANBI BCEX PE3UCTOPOB
MOXHC yMeHbWwHWTL B 10 pas.

3T10T rexeparop ysoOHO MCNONL3OBATL
AN MOAYNAUUK HaCTOTbl UMNYNLCOB, ecnNu
Ha Npasblii N0 Cxeme BbiBoA peauctopa R1
noAaarb ynpasifiowee nepemMeHHoe Hanps-
XEeHwue,

(Oxonvaune cnegyer)

PAOVO Ne7,1895r. 3¢



INNEKTPOHUKA 3A PYJIEM

BJIOK 3KOHOMAMU3EPA
KAPBIOPATOPOB
“COJIEKC” U “O30H”

B. BAHHUKOB, r. MockBa

B Hacrosiee spemsi Bce 0onbLuee 4icno moaenel astTomobu-
Nnevi OCHaLLAaIT CUCTEMOV TOMMBHOIO 3koHomaunzepa. Kak 6bi
HYt ObiN HAREXEH 371eKTPOHHbLIVE OJI0K 3TOV CUCTEMbI, OH BCE-Taky,
CNYYaETCS, BbLIXOAUT M3 CTPOS, & BOT €ro PemMOHT vuin 3ameHa
r1oKka OCTaloTCsl BECbMA Npo0eMarTudHsIMA. . .

Bmecre ¢ rem pagnomoburento cpeaHer ksanupukaymin BrosiHe
no cunam CamMoCTOATESILHO N3roTOBUTL Takow 0/10K — yTBEPXAA-
er aBsTop aron crarbr Banepuit Bacunbesud baHHukos. B Teuve-
HUE MHOIUX NET OH 3aHUMAETCSH COBEPLLIEHCTBOBARUEM PAa3/NY-
HbiX TUNOB O10Ka IKOHOMaM3epa, pa3paboran HECKOLKO Bapuy-
aHToB camonensrbix 6710k08, BONEE NPOCTbLIX, HEM MNPOMbILLNIEH -
HbIC, HO COXPAaHSUOWMNX BCE (DYyHKUMOHANIbHBIEC BO3MOXHOCTH, a
3a4acTyio n uMeIoLvx 00/1e€ BbICOKNE TEXHNYECKNE XapaKkTepnc-

Tk,

HekoTopbie 13 610ko8 B. BaHHUkOBa Oblfvt ONNCaHb! 8 XYypPHANe.,
CeroaHsi Mb! 3HAKOMUM YUTATENEen ¢ BapuaHTamm 3AEKTPOHHOIO
O/10ka 3KoHOMan3epa 47151 nonynsapHeix kapoboparopos “Conekc”

u “O30H".

OnybnukosaHKein B [1] 6nok ynpasneHus
3KOHOMan3epom nNpeaHa3HaveH Ana 3ame-
Hbl CTaHgapTHoro Gnoka 50.3761, npume-
HREMOro Ha asromobunsix “Taspus” 3A3-
1102, 3A3-1106, "Mockeuu"” A3/1K-21412,
“Kurynu" BA3-2108, BA3-2109 u apyrux
Moaenax MawunH cepun BAS3 ¢ kaplboparo-
pom “Conekc”. 31oT 610K NO CPABHEHUIO C
3ameHnemeiM obecneynBaeTt NyHWYK TON-
NUBHYIC 3KOHOMWYHOCTL, NCCKONLKY BO306-
HOBNAET NoAavy TONAuBa NPU MEHbLLWEeWn
HacToTe BpawleHuna KonseHyatoro sana. Oa-
Hako 610K QOBONLHO CNOXEH, YTO NPEenaT-
CTBYeT ero NOBTOPEHWIO.

B [2] onucaH (cxema — Ha puc. 2) 04eHb
npocTow 6nok ynpasneHus — awanor 6no-
ka 50.3761, — cobpaHHeIil BCEro Ha OQHOM
MUKpOCXeme. HO OH He MOXET CHU3UTL No-
Tpebnexne TONNUBa B TAKOW XE Mepe, Kak
6noxk [1].

No aTuMm npuurHam i NPeaNPUHAN No-
NbiTKy pa3paborare Ha ocHore Gnoka [2)
HBCKONbKC YCNOXHEHHbI% 8ro BapuaMT, cno-
cobruiit Honee NPOCTLIMY CPEeaCTBaMM pe-
anuaosatb Bce npeviMyuwectea 6noka [1].
Cxema aroro sapuaHrta waobpaxeHa Ha
puc. 1. Bnok cobpaH Ha Tpex Mukpocxe-
Max, 8 HeM He UCNONbL30BAHbL! TPUITEPL!, KO-
TOpbie Ha asToMobune MoryT aaearb cCou
n3-3a BbICOKOr0 YPOBHA NOMEX.

Bxoanan RCD-uens {peavcropst R1 — R3,
kowpeHcatopst C1, C2, crabunutpor VD1,
avon VD2) — tpaguumoHHa ans noaoBHO-
ro poga ycrponcrs. OHa popmMmmupyer na um-
NynbCOB CNOXHON GOPMbI, BOIHUKAIOWMX HA
KaTywke 32aXuraHus, OAHOKpaTHbIe NOAO-
XUTENbHLIE UMnynechl. MNepuog T (B Mun-
NIMCBKYHAAaX) ¥X NOBTOPEHWUA, KaK u3BecT-
HO, CBA3aH C YaCTOTOM BPAWIEHMA N (B MUH™')
KON@H4aToro sana ppurarens 3aBUCUMOC-
Toto T=30 000/n. MosToMy BEpPXHEMY NO-
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pory sknoyerus (1900 mun™') Gyaer coor-
BercreoBsarb nepuog 15,8 Mc, a HUXHEMY
(1245 muu™") — 24,1 mc.

Ha noruveckux anemenrax DD1.1, DD1.2
v DD1.3, DD1.4 cobpanbl ¢opmuporate-
NN, HACTPOEHHbIE Ha WHTepBanbl BPEBMEHU
15,8 u 24,1 mc cooTBeTCTBeHHO. Popmu-

poBaTeny 3anyckarTcs MMnynscamu ¢ ne-
puoaoM T yepe3 anddepeHumpyrOLIne
uenu C3R4 v C4RS5. Jlorvyeckni anemMeHT
DD2.1 BkNOYEH MHBBPTOPOM. Ha ero Bhi-
XO[e HU3KUI YyPOBEHb HaNpPRXeHus, Koraa
neaanb akceneparopa Haxara, ¥ BbiICOKUA,
Koraa otnyuieHa. B nepsom cnyyvae ¢op-
MupoBaTenu He paboTarT, BO BTOPOM — OHW
cpasHuBaT nepvoa T co 3HaveHuaMu 15,8
u 24.1 MC COOTBETCTBEHHO. Pe3ynbrar aToro
CP2BHBHUA CHUMAKOT C BbIXOAA 3NEMEHTOB
DD2.2 v DD3.1 cooveBercraeHHo.

Tak, Npy Haxarom nepann akceneparo-
pa Ha Buixoae oboux dopmuposarTenen
BbICOKUW YPOBBHb Hanpsxenus. A npv or-
NyU{eHHON Nepany Ha BuIXOAe SNEeMeHTa
DD2.2 (DD3.1) BbICOKMIA YPOBEHb, €Cnu
T<15,8 Mc (<24,1 MC), U HU3KU#K, 6CNK
T>15,8 Mmc (>24,1 mc). CurHan ¢ Btixoga
snemenTa DD3.1 nopseneH Kk HYUXHEMY Nno
cxeme Bxopy anementa DD2.4 vepea uH-
geprop DD3.3. Ha BapxHui BXxoA 3N8MEH-
Ta DD2.4 nocrynaer curHan € sbixocpa ane-
Mexta DD3.2, Ha KOTOPOM COBMECTHO C
anemeHToM DD2.3 BbinonHeH suwe oavH
dopmMnpoBaTens, HaCTPOSHHLIA Ha WMHTEp-
Ban spemeHn 1 c.

Curkan c Buixoga anemexta DD2.4, ycu-
NeHHbLIW NO TOKY, ynpasnaet paboTon 2nex-
TPOMArHuMTHOro knanaxa. Ycunurenb Toka,
cobpaHHbiM Ha Tpauaucropax VT2, VT3,
paboraer B NEPEKNIOYATENbHOM PEeXUMSE.
TpaHauctop VT1 eMecte ¢ anopnamun VD7,
VD8 cocTasnfaioT y3en, 3awnuiaoiwuin Moul-
Hbi TPaH3ucTop VI3 npu cny4anHom 3a-
MbIKaHUU Bbixona 6Nnoka ynpasnexusa Ha
kopnyc astomobunsa; paborta 3TOro yana
nogpotHo onwcaHa 8 (2].

Mpu Haxartow neanany akcensparopa Ha
abixone anemexra DD2.1 npucyrcreyer
HWU3KWUM YPOBGHb, MO3TOMY Ha BbIXOAe 3ne-
meHTa DD3.1 — BbICOKUM ypoBeHb, a DD3.3
— HM3kui. CnenosarensHo, Ha BeIXoae ane-
MeHTa DD2.4 6ypmer BbICOKWNA YpPOBEHb,
TpaHaucTopsl VT2, VT3 oTkpbiThl ¥ npvaoa
ANeKTPOMArHUTHOro KnanaHa 8 kapobiwopa-
Tope “Conexc" BKAOYEH (KNanaH OTKPLIT).

Ecnn xe tenepb nepnanb akceneparopa
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OTNYCTUTL, TO peakuua Bnoka ynpasnexsus
KHa 9TO Aencrene Oyaer 3aBUCETb OT A0-
CTUTHYTOWN K 3TOMY MOMOHTY HaCcTOTu! Bpa-
LUEHUA U CKOPOCTU €8 CHUXEHUR nocne
OTNYCKaHWA nepanu.

Tak, npy Nn>1900 MUH™' ¥ 3aMKHyTOM
TPAHCMUCCKUM MalUviHbI (T, 8. KOraa N YyMeHb-
waerca, a 3Hayut, T ysennymeaercs cpas-
HUTENLHO MeaneHHO) nopagok Gyaer cne-
pyowum, Cnepea koHaeHcatopel C6 u C7
He YCNeBalT 3apsanTbea (CooTBeTCTBEH-
HO Yepeld peaucropbl R6 n R10) nonHoc-
T510. [loaToMy Ha Bbixoae anemenTos DD1.1
n DD1.3 pencreyer uMnynbCHbI CUrHan, a
Ha Beixone anemeHtos DD1.2 1 DD1.4 noka
BbICOKWIA YPOBEHb. 3TO 03HA4aeT, HTO Ha
BLIXOAe anemeHTos DD2.2 v DD3.1 Hu3kun
yposeHs, a DD3.2 n DD3.38 — suicokuir. Cne-
nosarenbHo, Ha Bbixone anemeHra DD2.4
NPUCYTCTBYET HU3KUM YPOBEHb, TPAH3UCTO-
pbl VT2, VT3 3aKkpbiTel, U 3neKTpOMarHur-
Hbih KnanaH 3akpbiT.

Mocne yMeHblUeHUR HaCTOThl BpaLLeHUS
Ao 1900 mun™' koHpexcatop C7 u3-3a yse-
nu4eHun nepuoaa T ycnesaer 3apaauTeCs
HACTONLKO, 4YTC HA BLIXOASe anemeHTa DD1.2
NOABANARKETCHA MMNYNLC HUIKOro ypoaHs. B
pe3ynsrare aencraun o6paTrHON CBR3U 3TO-
ro BbIXoAa C HUXHKUM BXOAOM 3/1eMeHTa
DD1.1 Ha ero sbixone BMECTO MMNYNALCHO-
ro CUrHana nonsBNAGTCH BLICOKUN YPOBEHDL
(xoHpeHcarop C7 3apaxasTcs NONKOCTLIO),
a Ha Bobixoae anemenrta DD1.2 ocraerca
HWU3KMA YPOBEHb.,

3HauunT, Ha Bbixoae anemenTa DD2.2 ro3-
HMKHET BbICOKWI YPOBEHb, NPVBOAALWMIA K
cpabarwiBaunio ¢popMupoBarens Ha ane-
.menTax BP2.3, DDB3.2, v npubnvantentro
Ha 1 C BbICOKMI YpOBEHb Ha BbIXOAE 2ne-
meHTa DD3.2 cMeHaeTcs HuskuMm. Uuaue
rosops, Ha Beixoge anemenra DD2.4 nosas-
NABTCHA UMNYNLC BLICOKOrO YPOBHA ANUTeNsb-
HOCTbIO 1 C, NPUBOAALLMIA K KPATKOBPEMEH -
HOMY OTKPbIBAHUIO TRaH3ucTopos VT2, VT3
n Knanada B kapbioparope. No okoHYaHUK
3TOrd UMNYNbLCa TPaH3UCTOPL! CHOBA 3aKPbI-
BaKOTCA.

HO Npv panbHENWEM yMEHLLUEHUU Yac-
TOTb! BPaweHus A0 ypoBHA 1245 MuH"! ne-
pvoA T yBenu4yneaercs yxxe Hactonbko, YTo
BCNEACTBUE 3apRAKN koHaeHcaTopa C6 Ha
eoixogde anementos DD1.3 u DD1.4 nose-
NAKTCA BLICOKWM YPOBEHb (KoHAeHcaTop C6
3apsXKaeTcs NONHOCTLIO) U HU3KUIA CooTBET-
cTBeHHO. B peaynorare pgencreus obpar-
HOW CBA3U, KaK n 8 npeabiayuleM cnyyae,
Ha swixoae anementa DD2.4 6yper nocro-
RAHHBLINA BLICOKUA YPOBEHb, & TPAH3UCTOPRLI
VT2, VT3 GynyT OTKpLITI (KNanaH BKNOYEH).

Korpaa xe nocne ornyckaHus neganyt axk-
ceneparopa yacrora spauwienus 6onee 1900
MUH ', HO yMeHblWaeTcs ObICTPO (TpaHCcMUC-
CUfl PA3OMKHYTA), TO BPEMA, 33 KOTOPOE OHA
nocrurHet 1245 mun™!, 6yper meHolue 1 c.
Moaromy cpabatbisaHve (opmuposarens
Ha anemeHTax DD1.3, DD1.4 npoucxoaur
A0 OKOH4YaHWA 3TON Bbiaepxku. Cnegosa-
TeNLHO, KnanaH B kapbGwparTope "Conekc"
8 310 HEBNArONPUATHOM CUTYAUUN — LB~
rarenb MOXeT OCTaHOBUTLCA — ByaeT Bxnio-
yen npy 1900 mMuK™' (a He npu 1245 mun™').

Ecnv Xxe 8 MOMEHT OTNYCKaHWA Nepany ak-
ceneparopa 4acrora spawienus Gonee 1245,
Ho meHee 1900 muH™', To cpabartbigars 6yner
nrwb popmuposarens Ha anemMeHTax DD1.3,
DD1.4. To ecTb BkaoyeHue knanaka Gyner
npoucxoants Npu 1245 mux'.

Peakums 6noka ynpasneHus Ha nonoxe-
HWe nefanu akceneparopa v HacroTy spa-
LLieHVA KONEHYATOro Bana Asuratens npea-
crasneHa B Tabnuue. Bonee noapoBHO No-
3HaKOMUTLCH C NpuvHUunom paboTsl noaob-
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Horo (Ho 6onee cnoxHoro) Bnoka ynpas-
NEHMA U ero PerynmpoBKon MOXHO B [1).
O6a 6noka 3aulyuleHbl aBTOPCKUM cauae-
TenscreoMm [3).

3aMeTunM, 4TO YUCNO MUKPOCXEM B 3TOM
6n0Ke MOXHO YMEHbWWTL 40 ABYX. Jne-
meHTel DD2.3, DD2.4, kosaercarop C8 wn
peaucropsl R11, R12 gonxHbl H6biTL B 3TOM
cnyyae CoeuKEeHbl HECKONLKO nHaue (puc.
2). Baamen mukpocxembl DD3 poGasnens!
Asa auopa — VD9, VD10 — n pesuctop R19.

PaGoTaer a10T BapuaHT Gnoka noyTn Tax
xe. Pasnunua nuub B TOM, HTO BMECTO ABYX
noruveckux anementos DD3.1, DD3.3 3peck
MCNONb30BAKO YCTPOWCTBO COBN3ABHUSA KA
Avoaax VDY, VD10 n peancrope R19, K

TOMY Xe 8 dopMuUpoBaTene OQHOCEKYHA-
HOW BbLIOEPXKU B3aMEH OBYX 3NEMEHTOB
(DD2.3, DD3.2) ¢ nHTerpupyiowen uenso
ncnonbL3osaH 0auH anement (DD2.3) ¢ aud-
depeHumpyrowen uensio. Anoa VDS He
HYXEH, MO3TOMY U3bAT.

Cenvac Ha asToMobBunNaxX B COCTase 3KO-
HOMan3epa NPUMEHKIOT He TOoNbko Bnok
50.3761 (vnun nouru Takom xe 5003.3761),
HO U ABe ero moavidukauum — 501.3761 1
502.3761, — o kotopuix B Ny6aukaumsx
[1,2,4] pacckasaHo He Guino.

bnok 501.3761 (1 ero pa3HOBMAHOCTL
5013.3761) npeaHasHaveH ana palGorsl €
xapbioparopamu “Conekc" Ha HEeKOTOPLIX .
mopensx Mawun BA3. Otnnume ero or 6no-
kKa 50.3761 cOCTOUT B TOM, 4TO OH peanu-
3yeT nopor orknioveHus 1900 MuuH!, a no-
por BxnoyeHus paser 1700 mMun'. Mockons-
Ky B Onoke no cxemMe Ha puc. 1 nopor or-
KNHOYEHUST HE NCNONLIYETCA, NPU YCTaHOB-
ke ero sMecro 6noka 501.3761 peauctop
R6 {onpegenaowmi "BepxXHUA" NOPOr BKNKO-
YEeHWR) N0NXEH UMBTb CONPOTUBNEHWE NPU-
mMepHo 240 xOm, a conpotuBnenne peauc-
TOpa R11 (3apaluero BuaepxKy BpeMeHn
1 ¢) cneayer, HaobOPOT, HEMHOIO YMEHb-
lWKTb, NOCKONbKY YMEHbLLIEHUE Y4acTOoTh
spawenua ot 1700 go 1245 muH™' npouc-
x0auT BricTpee (4em ot 1900 muH™).

HTo xe kacaetcsn OGnoxka 502.3761 (nnw
5023.3761), TO OH npeaHasHa4yeH ana pa-
Gotk! Ha asTomobune A3NK-21412 ¢ kap-
6ioparopoM "O30H". eno 8 TOMm, 410 B NOC-
nearee spemn BonblunHeTao “Mockeuuen”
koMnnekTyoT “O3oHom". W1 ecnu Ha Mauwmn-
Hax A3/IK-2141 (c "BasoBckum" asurarve-
nem) ycranashmpaior 6nox ynpaanenvs
25.3761, NOAKNKOHEHHBLINA NO TPAAULIMOKHON
Ans “O3ona” cxeme (puc. 1,a 8 [4]), a Ha
A3NK-21412 (c "ydumcknm" ABurarenem)
c “"Conekcom"” — nNo NpUCyWen 3TOMY Kap-
Biopatopy cxeme {puc. 1,6 B [4]), TO Ha
Ton Xe mawwHe A3JIK-21412, HO yxe C
“O30HOM", cxema noaknwseHusi 6noka A1l
3KOHOMawn3epa (puc. 3,a) nuwb HanoMuHa-
er Ty v apyry. 3aecs suisoa 5 6noka Al
(502.3761) He ncnonb3oBaH W NOCTORHHO
COBAMHEH C KOPNYCOM MalnHbl. YCTaHOB-
NEeHHbIM Ha KapOGioparope “O30H" MuKpo-
nepexniouarens SF1 Hanpamyilo KOMMYTH-
pyer o6moTKY Y1 3nexTpOMarHMTHoro xna-
naHa.

B Gnoke 502.3761 nopor OTKNO4EHWUA
3afaH pasHbiM 1500 Mun™', a sBkAKYEHUN —
1245 muu™', 1o ecTb Ansa "O30KHa" BONPOC O

Yponenb Nepans akcenepavopa
CHrHana Ha HaXara oTnyLleHa |
*  BMixope NPK YBCTOTS BpAL eHNs, nH" I
TN moboh MeHee 1245 | Gonee 1245, 1900 Gonee 1800 :
HO MeHee 1800 ,
pD2.1 0 1 1 1 1 |
DD1.1 ¥ 1 1 1 w
| DD1.2 1 0 0 0 1
DD2.2 1 1 1 1 0
DD2.3 0 0 0 1 1
DD3.2 1 1 1 0 1
DD1.3 N 1 2] n v
DD1.4 1 0 1 1 1
| DD3.1 1 1 0 0 0 i
DD3.3 0 0 1 1 1 l
DD2.4 1 1 0 1 0

Mpumedanue. M — nMnynbcHbiR cirian npk paéotaouiem ApKravene; npi HepaGoraouem aen-
raveneo (HO BKNIOYEHHOM 30XWIaHKN) 3f6Ch YPOBEHS 1.
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CHMXEHWKM NoPOra BKIIOHEHWA He cTouT [1].
Ho y cnocoGa ero noaKNo4eHust 1 y ¢amo-
ro "03oHoBCckoro™" 6noka ynpasneHns acTb
pPRA HepocraTkoa,

Tak, HENOCPEACTBEHHAR KOMMYTAaUWA
oOMOTKM KnanaHa Y1 KOHTakTramu MUKpO-
nepeknoyarens SA1 nosonbHO OLICTPO UX
paspywaer. KpomMe Toro, Hanuyme nopora
OTKNOHEHUSI HB MNO3BONAET UCNONLIOBATH
pe3eps 3KOHOMUM Tonnuea. HakoHeu, B
3TOM CUCTEME HE UCKNIOMeH aBTrokoneba-
TeNnbHbi pexum paboTel ABUrarens, npwv
KOTOPOM BO BpPeM$ ABMXEHWA Ha Manow
CKOPOCTU NPOMCXOOAT HEOXUAaHHbLIE aNna
BoauTens puigku (cm. [4]).

3TuX HeQoCTaTkoB He Byner, ecnn B3a-
meH 6noka 502.3761 ucnonb3oBarth ¢ “030-
HOM" camopenbHbin 6nok A1 no cxeme Ha
puc. 4,a NoAKNIOYUTL €r0 NO CXemMe Ha puc.
3,6. B atoM BapmaHre mMukponepexniHa-
Tenb NOAKNKUEH K BeiBOAY D BaokKa.

Bnok ynpasnenun Al seinonHed Ha 6ase
6noka, onnucaHHoro 8 [2]; oH cobpaH Bcero
Ha oaAHOM MuKpocxeme, npuyem 6e3 npu-
MeHeHua Tpurrepos. MNpu HaxaTon nepanu
akceneparopa KOHTaKThl MUKPOnepeKknnYya-
TN 3aMKHYTbl, NO3TOMY Ha BbIXoAQe 3ne-
meHta DD1.2 (puc. 4) HM3KNA YPOBEHD.
3HauuUT, Ha sbixoae anemerrta DD1.4 — Bbi-
COKWIA ypoBeHb, TpaH3ucTpw VT2, VT3 or-
KPbITbl, 3NEKTPOMArHUTHLIM KnanaH Taxkxe
OTKPLIT. Ha Bbixoae 3nemeHra DD1.3 — Boi-
COKU ypOBEeHb, @ HA BbIXOAE ANEMEHTA
DD1.1 pencrTeyeT MMNYNbLCHLIM CUrHanN.,

Ornyckanue nenanu akceneparopa paa-
MbIKQET KOHTaKTbl MUKDONEPEKNIOHATENR N
Ha Bbixone anemeHta DD1.2 Hnakuin ypo-
BEKb CMeHAeTCHs BbICOKMM. Ecnm vacrora
BPAaLLEeHWA KONEHYATOro Bana n>1245 mun™!
(T<24,1 c), To Ha Bbixoae 3anemenra DD1.3
OCTAeTCH BLICOKMMA YPOBEHb, 3HAYUT, Ha
sbixone anemeHTa DD1.4 noasnrercs Hu3-
KuiA ypoBeHb, TPaHaucTopbl VT2, VT3 v kna-
naH 3akpbiBaTcs. Nocne ymeHblUeHun Yac-
TOTHI Bpauienus 40 1245 MMH™' Ha BbIxoae
anemeHTa DD 1.3 NOABUTCH KUK YPOBEHD,
a DD1.4 — Buicokuid. MNpun 3TOM KNanax CHoO-
Ba oTkpoercsa. B uenom 0610k oreevaer ae-
TOPCKOMY CBUAETENLCTRY [J].

TO4YHO Tak ke MOXHO aopaborars n 6no-
KM C YETbIPEXKOHTAKTHbIM Pa3bemMoM, Ha-
cTpova pe3ucTopoM R4 nopor BKNIOYEHUSN
B coorsercraum € tabn. ¥ 8 [3). Ykaxem
WL, 4TO napameTpul 6noka 2523.3761
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(anA MawmH NxeBCkoro aBTo3aBoaa) Te xe,
yro u y 6noka 252.3761. Cnenyer nmero B
BuAay, 4TO BMEeCTO Buisoaoce 1,2,4 n 6 pasb-
ema X1 no puc. 4 B atux b6nokax cneayer
UCNonNsL308aTb COOTBETCTBEHHKO BbIBOAb!
4,3,2 u 1. poBog OT MUKPONEPeKNKHaTE-
ns SF1 npuaerca BeecTy 8 610K OTAEGNLHO,
MUHYR Pa3beMm.

Mocne aton popaboTkn 6noka HE TONLKO
NOBLICUTCH IKOHOMUA rOPIOYEro, HO M yBe-
AUYUTCH CPOK cnyxbbl MUKponepexknioya-
Tenfd. Kpome 3Toro, Takow TUNUYHbIR ae-
dexT mexaHuama kapbioparopa "O30H", xaK
3anafaHue Tonkarens 8ro MMKponepexno-
yarens (3], Tenepb He NPUBELET K noasne-
HWUIO PbIBKOB MallUvHbl BCNEACTBUE aBTOKO-
nebanui. B 3aknouerue noayepkHeM, 4To
BKAIOYUTL TaK (N0 puc. 3,6) CTaHaapTHLIN
6nox 502.3761 Henb3s — OH BbIMAET U3
CTPOS.
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Mpumevarne pepaxyun. Ans Toro, yrobu cywe-
CT88HHO YMEHKbLWWUTD B/IWAHNG MMNYNLCHBIX NOMOX
Ha pabory 3nexTpoHHoro 6noxa 3KOHOMan3epa,
HBOOX0ANMO UBNb NUTAHUA KAKAON MUKPOCXEMb
WYHTUPOBATL KEPIMUYECKUM KOHOABHCATOPOM
emkocTeio 0,047...0,068 mx®, MOHTUPYEMKIM HE
nnare 86NKU3W MUKPOCXEMBI (Ny4Lle BCEro KOH-
AEMCATOP NPUNaneaTbh HENOCPEACTBEHHO K BHBO-
A8M MUTEHA MUKPOCXOMbI).

KpOM6 310ro, gns 1o Xe yenn crabunurpoH
Uanu NUTaHUA MUKPOCXEM B Kaxaom Gnoke (VD4
HA CXeMB8 pUC. 1, HaNPUMep) CRORYBY LWYMTUPO-
BaTh ABYMA KOHOBHCATOPAMW — OKCUAOHbIM CM-
KOCTLI0 20 MK Ha Hanpaxenue 25 B u xepamn-
yecxiM eMkocToio 0,047 Mkd.

Yxa3anunie mMepnl ueneccobpa3do NpuMeHaTh
BO BCEX YCTPOMCTBAX, 0CO0ORHO UdpPoBLIX, NPBA-
Ha3HAueHHEIX anA palorsl Ha asTomobune.

B nocnepkue roawl Tpebosanus K npeAa-
BapuTenbHbiM YyCUNUTENSM CUALHO M3Me-
HAOTCA K3-338 NOCTORHHO NOBbLILIaUlero-
CA KavecTea HocuTtenen nibopmMauvu v an-
Naparypbl 3ByKOBOCNPOU3BEAEHNA — Kak
uudposoin, Tak u aHanoroson. CoBpemeH-
HO@ Ka4YecTBO 3BYKO3anucu nenaer 8 vna-
BECTHOW Mepe NUWHUMU MHOrMe PyHKuu-
OHanbHbIE Y3nbl. 3auem, K npyMepy, 8xoQ
3BYKOCHUMATENs rpamMsanncy U POKOT-
bunbTp, €CNAN HEe UCMONLIYINTCH AUCKU
rpamMaanuciu? Ang Yero WymMonoxnxamiwme
dunbTPbl, ecnu GOHOrpaMmbl UMEKT He-
bonbwue wymbl? U OT nepeknwvarens
MOHO—CTePEe0 MOXHO yXe AaBHO 0TKa3aTe-
ca. Jksananaepbl U perynatopb! Tembpa ¢
pa3nuyHbIMU XapakrepucTukamu bbinn pa-
Hee TeMon ans o6CyXaeHun n aKCnepuMeH-
TOB, Tenepb OHX BPRA AN HeoOBXOaAUMS!,

Y10 Xe Tenepb ocraercs 06a3aTeNbHbIM?
TONbLKO OCHOBHbLI® QYHKLMOHANbHLIO Y3Nbi:
CenexkTop BXOAO0B, PEryNATOP rPOMKOCTU W
GanaHca, BO3MOXHO, TaKXe nepexnovarent
YaCTOTHOW Koppekuun Ans OTAENbHbLIX BU-
008 GoHorpaMm (peyb, My3nika).

Ha puc.1 npusBegeHa npuHUMnNUanbHas
CXema Takoro ynpoLeHHoro npeaycunure-
NA, KOTOPLIY BLINONAHEH Ha WMHTErpanbHbIX
MUKPOCXEMaxX U NOJTOMY NPOCT NO KOH-
CTPYKLUN.

ToXHHHOCKHE XBPAKTOPHCTHKH

npeayCcnnTOnA
HysCTBMTENLHOCTL MO KAXAOMY
V3 BXOROBIMB & .o it daleinis P T 250
Bxoanuoe conporuanenme, kOM . . . . . e T 47

Brix0aHO® HanpAXEHU.,
HOMMHANBLHOE, B . .. .. ........c.c.. 1

BuixonHoe conporuanerue, OmM . .. ..... .. 100
Paspenenne xananos, ab,

Havactote 1 klfu........ GiEne] 4 Ve e 82
Faprmonnyeckue nckaxenms, % ........ 0,0003

Ha npegycunurent 8xoaHbie CUrHanb! No-
cTynawT Yepea pasvemel XS1—-XS12. Pe-
auctopsbl R1—R12 cnyxar Harpy3kamu ans
COOTBETCTAYIOWMX BbIXOAOB WCTOYHUKOB
curHanos. C arux xe yenein nepeknoyare-
nem SA1 moxer ObiTe BuIOpPaH curHan ans
3anucy Ha MarsnTogdoH 1 NOAAH Ha pPasdb-
embl XS13, XS14 yepea peauctopsl R13,
R14. Mepeknovarens SA2 ncnonb3yloT ans
BeibOpa UCTOYHMKA CUrHana 3ByKOBOCNpPO-
usseneHun. B TakOM BapuaHté KOMMYyTa-
UUU CUrHaNoB MOXHO He3asucuMo 3anu-
CbiBaTb ¥ BOCNPOUIBOAUTL PasNuyHLie Po-
HOrPaMMbl, a TaKxe NPOBOAUTL KOHTPONb
Kayecrea 3anucw.

BxoaHble curkans ¢ cenekropa SA2 no-
CTYNAKT K YCUNUTENbHLIM KACK3AaM Ha pe-
aucropsl R15, R16, koTopbie 06pa3yoT COo-
BMECTHO C BXOAHbLIMU PE3NCTOPAMU KaHa-
JIOB CTaHAapTHOE 3HAaYeHune BXOOHOro Co-
npotusnenuna 47 kOM, UHTerpanbHbie ycu-
nurenu DA1, DA2 ucnonb3osaHb! kak Oy-
depHuia nostapurend. ing ofHrcneHsHUR
YCTOMHUBOCTM ONEpPauvoOHHOro ycunurens
(OY) NE5534 8 cxeMe nosTopuTEnst Mexay
geiBogamMn 5 u 8 HeobxXxoauMO BKNIOYATH
KoppexTupyowue konpeHcartopbt C1, C2,

Mocne exopgHoro OGydepa cneaywTr asa
CABOGHHbIX NEPEMEHHbLIX Pe3aucTopa, KoTo-
pPbiMu ycTaHasnueawT Ganaxc (BRP1) w
rpomMkocTe (RP2). Bropan napa OY (DAS,
DA4) npoussoaut HeobxoaumMoe yCuneHue
No HAaNpPRXeHWD, onpeanensieMoe COOTHO-
weHnemM peancropos R22, R23 (R25, R26).
Koaddunuuvent ycunnenua K=5,5 npunar
ONTUMAJNbHLIM ANA NOBLILEHNS YPOBHS
BxogHoro curHana ¢ 250 mB go 1 B # xom-
nexscauvm novtepeb 8 perynartcpe Banawca.
MNocne pesucropos R27, R28 1 eANHCTBEH-
HbIX B KaHanax pasaenurenbHuiX KOHAEH-
caropos C3, C4 ycuneHHbie curHansi no-
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MUHU-TNIPELAYCUJTUTEJIb

lpennaraemeii 34€Cb NPEAYCUNNTENL OTIINYRETCS ABYMSI 0COO0eHHOC-
TAMU: B8 HeM OTCYTCTBYIOT “Uanuuecrsa’”, npucyuine aHanornyHeiM ycr-
povicream 5—10-nerHevt gasHoctu. Kpome T1oro, BCAeaCTsme CooOT8erT-
CTEYIOLLEro BbIOOPAa BLICOKOKNECCHbLIX KOMMNOHEHTOB MONYy4eHbl OTANY-
HbI@ NapameTpPsbl, 00ecneunBaIoume BLICOKOE KavecTBO CUrHasna.

CTYNaloT Ha BbLIXOAHLIE paldveMbl XS15, XS16
npeaycunuTens n Ha KoHTakTbt pene Ki.
3nexrpomarumnTHoe pene K1 seinonkser
GOYHKUMID 3306PXKM Nofayn CurHana Ha
BbIXOAbl YCTPOMUCTBA B8 NEPBLI® CEKYHAbI
nocne BKAKYEHUA Onoka nuTauma (puc.2),
4T0Obl NEepexoaHbIe NPOLECCH! BKAKHYEHUS
HE8 NPOCAYLWMBANUCH B FPOMKOroBOPUTENAX.
YnpasneHue pene obecnewusaerca npo-

CTHIM YCUANTENEM TOKa C COCTaBHbIM TPaH-
avcropoM VT1, MNocne BkAUYeHUs Hanps-
XEerUR NuTanun koHaencarop C5 B8 veue-
HWE HBCKONLKUX CEKYHA 3aPRXaeTcs Yepes
peaucrop R29 1 HekoTopoe BpemMsa 3aaep-
XUBAET BKNIOMEHUE pene u curHana. flvon
VD2 obecne4npaer ObiCTRYIO PAa3PRAKY KOH-
AEHCAaTOPa 1 BLIKNIOHEHKXE pene nocne oT-
KNIOHEHUA NUTAHNSA. STOT Y3E NUTAETCA HE

OT OCHOBHOro sobinpamurenn VD1--VD4,
C16—C19, a or otaensHoro (VD4, VDS, R31,
C20). HanpaxeHue B Toukax E, F nanaer
nocne BLIKNIONEHUA NuTaHvs OhicTpee, Yem
Ha OCHOBHOM BLINPAMUTENE, N HEKOTOPOEe
spemMs crabunusatopbl DAS, DAG coxpans-
0T CTabunbHbIe HANPRXEHVA NUTaHWA Npea-
ycunurensa, 4eM [OCTUraeTcsi yerpaHeHuve
Wenyka 8uiKAl1eRus.

Buibopy aneMeHTOB AN KOHCTPYKIMN
HeoOxoaAuMO ynenaTe ocoboe BHUMaRUE.
3Aaecb BO3MOXHO, Kak ans noboro ycipon-
CTBa B 3BYKOTEXHVIKE, napamerpamMu Kom-
NOHEHTOB CYLLECTBEHHO NOBAUATL Ha Kaye-
cTBO 3Byka. OT60p MOXHO Hayartb C BXxoA-
HbIX ¥ BbIXOAHBLIX PAa3bEMOB, KOTOPLIE NMe-
10T pa3HoobpasaHule BapvaKTh! UCNONHEHUR,
OT APOMUPOBAHHLIX HEU3CNUPOBAHHLIX A0
NO30M0YEHHBIX U30ANMPOBAHHLIX. [aneTHbIe
Nepexnio4arenn TOXe MOTYT BAWATL Ha
kayecTso. Bmecto oObiyHOrO BapwvaHTa
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4 a0THE] £22 (18 6 T Tuicsass 30BaTH METANNONAGHONHLIE TUMNLI, OTNUYAIO-
MK 0047wk | 0,22 ux| $10MK* 508 iy LWMBCA HU3KUM TeMnepaTypHbiM koad¢u-
St 773 + = UMEHTOM U ManbiMu COOCTECHHLIMW LLYMa-
9 Gzzmx |+ .0 w L. o mMu. B kavectee kowaescatopos C3, C4
- {7 1 o 10 MK % 25 B peKoMenayeTcst ncnons3osatb MKT-koH-
Fl0HK* %08 / - 158 DEHCATOPLI, HO BO3MOXHO MPUMEHEHUE
Puc. 2 MEHEE® AOpOrvX Y1 MEHEe Ka4decTBEHHhIX
MKP-koHgencaTopos.
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Ecnw BuiBpaKbl NACCUBHbLIE KOMMNOHEHTHI,
oBecneuyvBaiowne BLICOKOE KauyeCYBO, UM
AONXHbI COOTBETCTBOBATL U aKTUBHLIE KOM-
NOHEHThI — onepaumoHHhke ycunurenu. Y-
TAQHOBNEHHbIE B KOHCTPYKUuuu OY NE5534
OTHOCATCH K Heaoporum GeicTpoaencray-
owuM OY ¢ xopowuMK WyMoBLIMU Napa-
MeTpamMu Oong 3BYKOTEXHukM. B Kayecree
3aMeHbl UM MOXHO NPeanoxuTs apyrue OY,
HanpumMmep, SSM2131, OPA637 ans nosro-
purenein DA1, DA2, a ana ycunurenein DAS,
DA4 ayuwiunm sisnsetcs ToT xKe OPABI7,
HECKONLKO YCTYNawT NO napamerpaM me-
Hee pgoporye OP37, LT1028. Ona QY 8 ka-
YeCcTBe NOBTOPUTENSI BaXHbiMKU Napamerpa-
MU IBNSIOTCR HU3KUIA YPOBEHDL LLUYMa Y Bbl-
COKMW BXOAHOW MMNeaaxc, B kackaae ycu-
NEHUS BaXHbLIM NAapPaMeTPOM ABNAETCA NPO-
usseaeHne koadpduumneHTa ycunenua w
NONOCKH! NPONYCKaHWA, a TaKkke HU3KOL Bbl-
XogHoe conpoTuBnexue. B npeasaputens-
HBIX ycunurensx napamerpsl OuiICTpoaeit-
CTBUS HE ABNKIOTCAH ONPENENAWMMN,

OY, He ctabunbHele NPy GAURUYHOM YCU-
NeHuu B pexume nosroputensi, cneayer
KOPPEeKTNPOBaTh BHEWHUMW 3NEMEeHTaMK
4acToTHOW KoMneHcauun, OHa pasnuyHa
Ans pa3Heix OY, noatoMy HeobOxoanmo py-
KOBOACTBOBATLCA COOTBETCTBYIOWEH WH-
dopmaumein Ann KOHKPETHLIX MUKPOCXEM.
Cneayer yunTbiBaTh, HTO HYaCTOTHAS KOMNEH-
cauus OKa3blBaGT BIVSIHME HA CKOPOCTL
Hapactanua, yxyawas ee. [lna ctabunsHbix
B pexume nosropurens OY KoHAEHCATOPL!
C1, C2 Hapo w»a CXeMbl UCKNIOYNUTS.

Dns TeXHONOMMHHOCTH KOHCTPYKUMU MOH-
TaXHAN nNnara npegycunutens paaneneHa
Ha yeTuipe YacTu. LLTpux-NyHKTUpPHLIE Nn-
HUKM Ha CXeMe NOKAa3bIBAIOT pacnpenenexne
3IBMEHTOB YCTPOWCTBAa Ha COOTBETCTBYI0-
lux Nnarax.

BxoaHbie pasbembl 1 Pe3UCTopLI BO BXOA-
Hbix uensax R1—R12 MoHTupYIOT HA Nepscit
nnare, peaucropsbl R13, R14 KOHCTpPYKTUB-
HO COBAMHRIOT BbIXOAHDBIE PA3beMbl CO BTO-
PO NAATON, Ha KOTOPOM MOHTUPYIOT ranet-
Hbi€ NepexknKYyaTenn, MOHTAXHbLIE CTOMKW.
Kpome Toro, npoBoaAOM AnuHOM 25 MM OT
obuwien WuHLl ¢ 0GPaTHOM CTOPOHLI NNATHI
NPUCOEAMHAIOT Kopnyc yctpouictea. Obe
311 NNaThl pacnonaraiT napannenbHo 3a-
Hei cTeHke. CMCHTUPOBAaHHLIE NNaTuLl Pasdb-
eMOB U nepeknioyarenen obGvLeAUHAIOT
BMecte. Ocu raneTHbix nepexnovarenem
YANUHRIOT A0 Nnepeaxen naHenun. MoHTax-
Hblg@ COEAVIHEeHUSI NNaThl nepexnlyarenemn
C NNATON yCUNUTENEeN, a TakXe NUHENHbIX
BbIXOAOB NNATLl C pasbemMamu NPOBOART
3KPAHMPOBAHHLIM NPOBOAOM.

MOHTaxX Apyrux nnat He npeacrasnser
TPYAHOCTEN, cneayer Ak obpaTuTs BHK-
MaHKe Ha MOHTax obluen wuHs, obkbeau-
HAEMOW Ha NNarte nuraums, v Pacnonoxe-
Hyie BAOKMPOBOUHBIX KOHABHCATOPOB BOAK-
3U MUKPOCXEM.

flo marepmanam xyprana Elektor,
1994, Ne 3, €.20—-24. Mini-preamp.

MpuMmoranne penaxkunmn. B koHCTpyxumm npea-
YCUNMTENR MOXHO UCNONL30BATL PA3HOOOPA3HBIE
sapuanTe padvemon RCA (1vna "tionsnax®), mano-
rabapurHuie nepexmouareny MM, onepauvnonHie
ychnurenn tvnos K140¥Y0425. K140YA26, aenmo-
WHECH ananoramu 3apyCexmbix, BCTPEYAUIMXCA
Ha Hawem prmxke OP27 1 OP37, a taxxe K153Y15,
UHTBrPaNbHbie crabunuaaropm cepuit KP142 w
KP1057, Konuencaropsl C3, C4 nywwe ucnonb-
308aTL NNENOMMbIE, NONUITUNBHICPEDTANATHLIO
™MNOB K73-11, K73-16, K73-20 Ma nanpsaxeHue
63 B. Nepemennwe peavcropwr CN3-33, nocro-
STHHBIO PBIUCTOPH MOWHOCTHIO 0,125 v 0,25 Bt
NPeUMIVONHBIX TUNOB, UMBIOLMX MOHLUINMG WYk,
nHanpumep, C2-14, C2-36, a raxxe pesucropb! 06-
wero naanauonwn MAT, OMNT, MT, C2-23, C2-
33H. Tpaucopmarop nNUTAHUK MOLLHOCTLID Me
mence 3,3 BA gonkew oGecnessisarth Hanpsxe-
HUA Ha BTOPMIHLX OONMOTKAX No 15 B.

4.
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Yro6bl HayuYnTbCA UrpaTh Ha chopTenba~
HO, Tenepb He Hafl0 3aNKChIBATLCA B My-
3bIKBNLHYIO LWKONY UK NPRINALAaTh Y4H-
TONA MY3blKW Ha AOM: 6CnK¥ 8CTb NEpco-
HanbHbl KOMNbLIOTEP, AOCTATOYHO Npw-
o6pecri 3a 500 pon. “nepcoHanbHyio
cucreMy ansa obydeHna nrpe Ha copre-
nbAxo", paspaboranHyw upmoi “Ad-
vanced Gravis”, Cncrema cocronr na
YerbipexXoKTaBHOM KnaBuarypst ¢ nepe-
XOaHWKOM cTtangapra MIDI (ee nogknio-
YaloT K KOMMNbIOTEPY BMECTO ero KnaBmna-
TYpbi), NNaTH CHHTE3aTOpa, ABYX aKyCTH-
HEeCKUX CUcTeM U nporpaMMHoro obecne-
%Hua,gaﬁommu\oro B cpepe “Win-
dows". Bcero 27 ypoxoB — # Bbl NHAHKCT.
3 o

UccnepoBarenn yHnsepcnyeta Bepknn
(CLUA) paspaborann cseropuof, cno-
cobHbil Hanyyarsy ceBeT Pa3Horo Lpera.
Hosbifl cBeroanon Nony4yeH nyrem co-
enuHeHNA HAHOKpUCTansios cenexHnpa
KaaMHA ¢ obnagaownm nonynpoBoaHn-
KOBbIMK cBOWCTBAMHW NoNUMepoOM p-
napacpeHnnennneHoM. Mogbupan paa-
| Mepbl HaHOKpUCTaNNoB (OHW 3aBUCAT OT
NPOACMKNTENLHOCTH NpoLecca nx obpa-
3oBaHnA), KM yAanoch RobuTLCH XenTo-
ro, OpaHXXeBoro, KpacHoro cBo4OHHS, a
H3MeHAR nogsonMoOe K cBeToguony Ha-
npaAXeHue, — K 3efIeHOro. o MHeHHIo yye-
HbIX, TOOP@THYECKK BOIMOXXHO NONYUNTH
¥ gpyrue ysera.

Kak n3BecTHo, NepBbie HHTerpanbHbie
MUKpOCXeMbl 3aNOMHHAIOWNX YCTPORCTB
(UC 3Y) hupmbi “Intel” B Hauane 70-x rr.
HacynrbiBanu He 6onee 1000 sueeK nama=-
TH ¥ IMeNn Yononorn4ccKkui paamep 6,5
MKM. B coBpemerHbix UC anHaMnuueckux
3Y c npon3sonLHO#N BribOpKOH eMKOCTh
naMaTk cocraenser 16 M61r npv Tonono-
rnyecKom pasmepe 0,5 MKkM. OxXupaercs,
410 K 1996 r, 3T NoKa3arenyu QOCTHIHYT
| cooTBeTCTBEHHO 64 MOKT K 0,25 MKM, a B
| Ha4yane geapuarte NepBoro seka — 1 Four

H 0,18 MKM, 4TO, MO MHEHHKIO cheyranuc-
| TOB Ha3BaHHOMW ¢hupmMbl, CTaHeT Npefe-
nom peHrabenbHocTn NpoU3BoOACTBA
aTux NC: rexHonornyeckune NMHWY C peHT-
FeHOBCKOW UINKU 3NeKTPOHHO-NYYKOBOMH
nuYorpacphmeit MoryT oKalaTbCa C/IMLLKOM
AOpPOrocToORWNMN, AaxKe ecnn 6yayr
CTPOUTLCA BCKNag4YNHY HECKONbKHMA
chpMamH.

OpHo N3 nepcneKTUBHbLIX Hanpasne-
HUA nanbHedwer MUKPOMUHKaTIOpU3a-
UHN 3NTOeKTPOHHON TEXHWKW — OCBOBHHE
npon3sofacTea TaK HaabiBaeMbiX KBaHTO=
Bbix UC, KoTopble, KaK yTBEPXAAIOT HX
npueepXXeHybl, 6yayr nelsesne, Yem rpa-
AnunoHHbIe, BapnaHT rakoi UC paspaba-
TbIBAETCA B Kemﬁpnngccxom uccneposa«
TenbCKoM LeHTpe (Benuko6puranus).
Hopas TexHonorns NO3BONUT KH3rorop=
nate UC ¢ paaMepoM cocTaBnsiouiux ee

KOMMOHeHTOB He 6onee 10 ayoMOB. Inex-
TPOH B TaKuX KoMnoHeHrax seper cebs
OAHOBPBMOHHO M KaK 31eMeHTapHan yac-
THua, ¥ Kaxk sonHa, Mo pacyeram, KBaH-
ToBas UC paaMepamm c o6biyHbift aHa-
NOT MOXeT coaepXXath 40 1 TPAH AYEeK
naMaT ¥ paborartb c TaKTOBON YacToToH
1 Try (1
3TOM HRYYOXHO Manyit 3Hepruio or uce-
ToUHKUKE nuTanug, Ha-aa cununod sasu-
CHMOCTH KBAHTOBbIX achcpeKTOB OY pAfa
chaktopos Takne UC TpelbyloT oxnaxne-
HUA [0 TeMNepaTypbl XUAKOFO Fenua
(oxono —-270 ° 5’

Svoro HepocraTka He 6yfleT y KBaHTO=
Bbix UC, paapabartbiBaeMbiX ANOHCKOMN
¢upmon “Nippon Electrik” Ha 6aze rak
Ha3biBaeMoro NOBEpPXHOCTHOrO TYHHe b=
Horo TpaH3ucropa. cnonb3oBaHue B
HeM Gonee ycrofiunsoro achgexra, Bo3-
HWKaKLero npM HopManLHOK Temnepa-
Type, No3BONAeT cnelnanicram HageaTb=
c1, 4ro paboraiouine KkeaHrosnie UC 6y-
AYT co3fiaHbl yXe B 6nnxafiune gea-Tpn
ropa.

Hap coapaHneM keanToBbix UC paGo-
TaoY TaKkxe anoHckan coupma “Hitachi”,
aMepukKanckue “Texas Instrument”, IBM,
“American Telephone and Telegraph” n
gpyrue. lNo nporHo3am KeaHrosbie NAC
Hahayr npuMmeHcoHne (cHavana — B cnen-
anbHOW 3/1eKTpoHHOM TEXHNKE) He paHee
2005 r. PeBONIIOLKOHNA3NpYIOLNE N3Me-
HEeHWNA B MHPOPMAaLWOHHbBIX TOXHONOINAX
OHW NponaseayT npubnuanrensHo B 2015,

HDCD — Ha3asaHue HoBOro chopmMara

CD-ROM sbicoko#t nNOoTHOCTH 3anucw
aspabarniBaemoro chnpmamu “Philips’
Fl'onnauguﬂ) u “Sony" (Anonua). EMKocThb
HOBbIX ONTHYGCKNX KOMNaKT-aucKos (3,3
M6aitt) — B NATL, @ CKOPOCTL Nepepayn (oo
5,6 M6aiit/c) — B gecaTh pa3a 66sblue, Hem
y HCNONb3yeMbiX B HACTORU|ee BpPeMS.
OAvH HOBLIA AUCK MOXET BMECTHTL 135 MUH
unﬂeoaanucn no crangapry MPEG-2.
asepHbie cYnUTbIBaOLE YCTpOCTBA

dropmara HOCD noasonay socnponaso-
OuTb K cyulecTeyowmne guckn CD-ROM,
HUCNoNb3OBaHKE Xe HOBbLIX AUCKOB Ha
O06bI4HbIX Na3epHbIX NPOUrPLIBaTENAX He-
BO3MOXHO,

HoBblfl cTpyHbifi npuHTep “Deckwrit-
er 540" aHrnuiickolt compmbl "Hewlett
Packard” cnoco6ex neyarars Kak B Mo-
HOXPOMHOM, TaK N B MHOTOL{BETHOM pe-
Xnmax. CkopocTth neyatn B MOHOXpPOM-
HOM pexumMe — 00 Tpex cTpaHnL B MUHY=
Ty, pa3pewerHne — 600x300 royek. 3ame-
HWTb MOHOXPOMHYIO KBCCOTY Ha Kaccery

C UBETHbIMK KpacHTeNAMHN MOXHO 8 Nio-

60 MOMEHT.
[l

Hukenb-KagMneBbIM akKyMynsTopam,
WAPOKO NpuMeHReMbIM B HacToALLee
BPeMA ANA NUTaHNA HocMMo#l annaparty-
pbl, B YACTHOCTH NOpTaTHUBHbLIX NEpPCcO-
HanbHbIX KOMNbIOTEPOB, CBOWCTBEHHbI
ABa OCHOBHbIX HEegOCTaTKA: OTHOCHTENb"
Ho HebonblIan 3NeKTPUHOCKan eMKoCTh
n HeobxoaNMOCTL NoNHOR paspAnKH ne-
pen ovepepHok 3apaaKoi. TUX Hego-
CTATKOB HeT Y HOBbIX LLHHKO-BO3AYLLHbIX
axxywnmoaoa ¢upmbl AER. Bnaropaps
noBbilUeHHOW 6MKOCTH Darapes TakuX ax=
KYMYNATOpOB HanpaxeHnem 12 B obec-
neyvpaey Henpepuauzto paborty Kom-
netorepa B teyerne 20 Y, yro 6onbuwe

NATeNLHOCTHU Nboro asuanepenera.
acca rakofl 6atapen — oxono 2,2 kr.

My = 102 I'y), norpe6nan npw -
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CMPABOMHbIA TUCTOK

ONEPALNOHHBIE
YCUJIUTEJIN CEPUN KP544

Tunossie 3aBUCUMOCTY HaCTOTb! €aUHNY -
HOro ycunenus f, 1 CKOpoCTU HapacTaHus
Vy BbIXOLHOIO HaNPaXeHus OT HANPAXEHUA
nMUTanmMA NokasaHu Ha puc, 11, a Ha puc. 12
— TWNOBOE (IONOXEHUE rPaHunl, BXOLZHOMO
CUHGDA3HOrO HANPXEHUS NPy PasinyHbIX
aHavYeHUnX HanpaxeHus nuradua OY,

Komnnekc napametTpos QY cepun KP544

obecneynsaeT BOZMOXHOCTb WUPOKOro -

~\ a UCﬁh ”B

0,6
\\ a4 KP544Y A2 L
\"\J—‘//

-40 20 0
Puc. 9

Kocne

27000 S

20 40 Topea®
26009\—HP5444 12
25000

24000 B\T<‘

7 25 8 85 9 95 10Uy B
Puc. 10
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25 Zat 25
7 KP5445 12
20 1 1T 20
flumanue - G8YnonspHoe; yxasa-
15 |19 HABPRI. nppcofoey 17e4a. | 5
SRR SRIU NS 1280114 Unum,B
Puc. 11

OxoHuanue, Hauwano cM. 8 “"Panao” Ne S 1 6.

NPUMEHEHUA UX KaK YHUBBPCANbHLIX one-
PaUUOHHLIX YCUNUTENEN B PA3NUHHBIX (PYHK-
UMOKANBHBIX Y3Nax PaguoanexTPOHHOK an-
naparypel. [lpy 3TtoM oHM UMEIOT Psa npe-
nmyecrs nepea mHorumu CY apyrux ce-
pui. 3TN npenMyLLIecTea U NO OTAENbHbIM
napameTpaM, U N0 UX COBOKYNHCCTY Hau-
Oonee NPORBNKOTCH NPU NOCTPOEHUY Npeg-
BapuUTeNbHbIX U OydepHbIX yeunurenen (8
TOM 4MCNe NoBTOPUTENEN HaNpRAXeHun),
0CO6EHHO LVPOKONONOCHLIX U C O4EHDb Bl-
COKWM BXOAHbIM CONEOTUBNEHUEM; YCUNN-
Tenen cnabeix curHanos OT BbICOKOOMHLIX
MCTONHUKOB (HanpvMep, $OTONPUEMHUKOB,
NbE3CINEKTPUYBCKUX W BMKOCTHBIX AarTvu-
KOB v T. 4.); yennurenen 6uonoTeHuuanos;
norapudruyeckmnx ycunurenem, ycunure-
neit 34, aKTueHbIX PUNLTPOB U TeHeparo-
POB HU3KOHACTOTHOrO ¥ UHPpPaHW3Koac-
TOTHOro ANanasoHoB; UHTerpaTopos ¢ 6onb-
WKUM BpeMeHeM UHTEerpupoBaHua; ycrT-
POMUCTB BbIBOPKM—XPAHEHKA aHaNnoroBbix
CUrHano\; KOMNapaTepos HaNPRXEHUa cna-
Buix curHanos.

QY KP544YA3A w KP544YL41B ¢ noHu-
XEHHLIMY HanPsXXeHueM CMELLEeHUsT Hyng {2
v S MB), TemneparypHbiM apeidom v Bxoa-
HbiM TOkoM (0,05 HA) RaT BO3IMOXHOCTD,
BO-NEPBbIX, NOBLICUTL TOYHOCTHLI® U ApPY-
rmMe napameTpbl QyHKUMOHANBHLIX Y3108,
B80-8TOPLIX, B page cny4aes oboniruce Gea
anemeHTos Ganavcnposanun. 3tmn QY rox-
HO PEKOMEeHA0BaTh ANA NPUMEHating B Xa-
4eCTBE KOMNapaTopos HanpsXexus 8 AUN,
LAMN » gpyrux yanax.

QY rpynnu KP544YL5 (MukpomouwlHbIg)
MOryT BbiTb MCNONBL30OBAHL!, B YACTHOCTH, B
3KOHMOMUYHOW annapartype (B CHeryukax
BNEKTPOIHEePrun 1 APYrux CHeTyYuKax; B
OuiToBbIX anexTpoHHbLIX NPpubopax ¢ asTo-
HCMHbIM nutaHuem, a KPS44YO5A — rak-
X8 U NPV NUTAHUKU OT UCTOYHMKOE C NOHW-
KEHHBIM HanpAXeHueM).

OV KP544YQ1A, KP544Y[11B, KP544YA3A,
KP544y36, KP544YN4, KP544Y5A,
KP544YA56 ¢ Hu3kum ypoBHeM HY wymoB
n KP544Y2A, KP544Y02lI ¢ noBbiteHHbI-
MW CKOPOCTbIO HAPACTaHUA BbIXOAHOrO Ha-

Ve 8 T T T 1
. 10 KP544441;
; | KP544543;
KP5445.44.

Pumanue ~36ynonsproe; yxa= |
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OPSKEHUR U LWNPOKONONOCHOCTLIO B COYB-
Takuy C ManbiM BXOAHbLIM TCKOM n 601b-
LN BXOAHBIM CONPOTUBREHNEM LAIOT BO3-
MOXHOCTb YNPOCTUTbL PAA Yy3N0B ObiTOBOMN
annaparypb! (3ByKo3anuchiBaloLLein, 38yKo-
BOCNPOM3IBOAAWIEN Y APYrON), YMEHbLLUUTL
HeNUHEeMHbI8 UCKaXeHus ycunurenen 34,

Marepuan nogroroBunn
B. rOTOBUHOB,
A. POFANEB

r. Hosocubupck

AJIIOMUWHUEBBIE OKCUOHO-
noJsiyrnPoBO4AHUKOBBIE
KOHLEHCATOPBbI

OAnHO 13 aKTyanbHbIX Hanpasnewun paa-
BMUTUR AVCKPBTHLIX KOMNOHEHTOB 3NEKTPOH-
HOW TEXHUKN — CO3aaHne TOXHUYECKKX pe-
WEeHUA, HaxoasWvXen Ha CTbike Tpaavuun-
OHHbIX TEXHONOruK, Xorna HOBO8 U3AeNUS
covertaer 8 cebe NPeuMywI8CTBa NCXOLHbLIX
cucTeM WU, Nno cywecrsy, cBoGOAHO OT He-
AOCTATKOB Kaxaom ua nuX. Npumepom cka-
3aHHOMY BhILLE MOXET CNYXuTb paspabor-
K& HAY4HO-MCCNBL0BATEAbCKMUM MHCTUTYTOM
"TMPUKOHA" cepun OKyKNneHHBX aniomu-
HWUEBbIX OKCYAHO-NONYNPCBOAHUKOBLIX KOH=
Aencartopos K83-59.

B KOHCTPYKUMM HOBbIX M3NeAUI peanuv-
30BaHa koHaeHcaropHan cucrema MOIM ¢
NONYNPOBOAKUKOBLIM KATOAOM, TPAUMUMOH-
HbIM ANY Knacca KoHaeHcaTopos ¢ 00vem-
HO-NOPUCTBIMU akoAaMK, CO3AaHHan Ha
OCHOBE TpasneHoK aniomMuHueson dponsrn,
npucyuwiev anioMMHUEBbIM KOHABGHCATOPANM
C XUAKUM unu reneobpasHbiM 3NEKTPONU-
TOM. TakvuM 06pa3om, 3aHMMan NPoOMexy-
TOYHOE MNONOXEeHME MEeXDY XUAKOCTHLIMU
W TBEPAOTENbHBIMU CO CNE4eHHbiMKM 00b-
6MHO-NOPUCTbIMM aHOA3MU, HOBbIE® KOHABH-
caropbl 00veanHaT 8 cebe cTadunbHOCTh

CBOMNCTB OKCUMAHOro AM3nexIpPriKka U OTHO-
cUTeNLHO GONbiuyld eMKOCTb NEPBLIX (K3~
33 UCNUNb3IVBAHUA aHOAOB W3 TPABNBHON
donbryt) ¢ MansiM apend oM 3NeKTPUHECKUX
napameTpPoB Y BbICOKOIN H3QB8XHOCTLIO BTO-
peix (Gnaronaps 18epAOMYy 3NEKTPOAUTY).
Bmecrte ¢ Tem Hosble anidMUHUeBLIe OK-
CUAHO-NONYNPOBOAHUKOBBLIE KOHAEBHCATOPbI
C TPABNBHbIMW aHOAAMU HE MMOKOT Takux
HEAQCTATKOB, NPUCYILLUX XMAKOCTHLIM KOH-
NeHcaTopam, KaK BLICHIXAHKE 3NeKTPONUTa
U ero yreuka 4epe3 y3nbl YNNOTHEHWH,
ANeKTRPOXVMUYECKan U XUMuyeckan KOpPpo-
31A aHopa v Kopnyca, pacpopMeska noc-
ne QAMTeNnbHoro XpaHeHua. HoBbie KOHAeH-
caTopbl csoboarbl ¥ OT TAKUX KeratuaHbIX
CBOWMCTB X TAHTAROBLIX U HUOOKesLIX NPO-
TOTUMNOB, Kax 3aBUCUMOCTbL IKCMANyarauw-
CHHOM HAAEXHOCTY OT XapakTepa anexkTpu-
YECKOW Harpyskv U nmneaaHca uenu noa-
KNIOYOHUA K UCTOHHWKY NKTAHWA wnn paa-
pPROAHOTO KOHTYpa, HeoOXoauMOCTL Orpa-

PAOVO Ne7, 1985 r. 43



CNPABOYHbIN JINCTOK

HUMEHWA TOKa npu paboTe B HU3KOOMHLIX
Lensx, BBPORTHOCTL KaTacTPOMUYLCKOro
OTKa3a annaparypb! npy NPo6oe CKCNAHON
N30NALNN.

KoraeHcaropHeim cuctemam MOMN, chop-
MUPOBAHHBLIM HAa TPABNEHON aNOMUKUEBON
¢donbre, xapakTepeH v P4 HOBbLIX BaXHbIX
[OCTOUHCTB. 310, BO-NEPBLIX, NOBLILEHHAA
YCTOMYUBOCTL K BO3AENCTBUIO HANPRXERUA
obpatHon nonaprHocTy (A0 30 % OT Homu-
HaNbHOro 3Ha4yeHun). BO-BTOPLIX, BOZMOX-
HOCTL PaloThl 8 HENONSIPHOM (3Hakonepe-
MEHHOM) pexumMe, Hanpumep, Npy noaa4ye
NepemMeHHOro CUHYCOMAAaNbHOro Hanpsaxe-
HUs byactorton 50 Ny ¢ pasmaxom (AB80HON
amnantyaon), aocturawowen 80 % Homu-
HanbHOro Hanpsxewuusi, 63 noaayw nons-
pU3YoLLero HanpsxeHvs. B-TpeTsux, NoBbI-
WweHHasi TepmocTonkocTs — Ao 175...200°C.

YKa3aHHble npenmyllectsa OKCUAHO-
NONYNPOBOAHUKOBBLIX ANKOMWHUBBLIX KOH-
AeHCcaTopoAa ¢ TpasneHe!MU aHoAaMu B CO-
BOKYNHOCTU C AOCTYNHOCTbLIO U NelLeBu3-
HOW antoMuHng (NO CPABHEHUIO C TAHTaNoOM
v knobuem) obecneumnBatoT KOHKYPEHTOCNO-
COGHOCTL 3TUM M3nenvnam kaxk B ObITOBOK
2NeKTPOHHOW TEXHUKE, TaK M B annaparype
NPOMBLILLNGHHONO U CReUVanbHOro HasHa-
YEHUA.

Ubemobas kadobas napxupobra:

OrM~  MHONU-  HANPR-
KoCmb Mmefb €M-  He-
(@) xocmu Hue
+
' ¢+
-
L e

LBETOBbIe ANA MapKUPOBKWU") npeacTasne-
Ha 8 Taln. 1,
HoMuHankHOE@ HanpsaxeHue,

U"g“. B ..................... 4 T 32
HoMuHansHana eMkocTb, C,eu,
MO s o iy L paps v 8 e s 0,1 —47
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OT HOMUHANLHOro 3Havewus, % . . . 20; 30
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notepbL, HeBoned . ... ..., 0,12
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Wkana TMNOHOMUHANOB KOHOEHCATOPOB
K53-59 peanuiosaHa B TPeX Tunopasme-
pax, ¢ PUKCUPOBAHHLIM MEXBbIBOAHLIM
paccronssuem 2,5 n 5 MM ¢ yensio obecne-

| Tabnvua 1 |
Userosoh | Hommuams~ [ Mroxu- | Holmams |
XOR Han M- TTh Ho® Hanpa-

_ xocm, n® xotine, B l
YepHuh 10 1 4 .j
Kopuuxensif 12 10 8,3 |
Kpachmh 16 10 10
Opanxermi 18° 10 16
XKenmu 2 10* 40°
Jenehimn 27 10 25 mnn 20°
FonySoh a3 10* 32mnm 30°
Ouoneronsill 3 10’ 50*
Cepad 47 10 32
Benui 56 10" K
CepeCpanmit 68 — 2,6*
3onoroR 82* —_ 1,6*

Brewnnnt Bup xonpencatopa K53-59
npeacrasned Ha puc. 1. KOHCTPYKTUBHO
KOHAEHCATOR BbINONMEH B BUAE 3aLNLLGH-
HOM KOHCTRYKUMU, umerowein Gopmy Kannm
C AABYMA 0AHOHaNpPasneHHbIMK MNPOBOIOYHbI-
MU BblBoaammu anametpom 0.5 nan 0,6 mm
(8 3asucumocTu ot raGapwuros). Ona o6-
NerYeHna Namku BLIBOALI raNbBAHUYECKU
NOKPLITH! CNOeM cnnasa ONoOBO — BUCMYT
TONWMHOWN 6 MKM,

Ans 3auwrul OT BHEWHUX KNuMarnyec-
KMX BO3AENCTBMA U MBXaHWUYBCKUX Harpy-
30K, BOZHUKAIOWMWX NPYU MOHTaXE KU axcnny-
arauum, Ha coO6CTBEHHO KOHAEHCATOop Ha-
HeCEeHblI nocnepoearensHo cnow ruapodo-
Gn3aHTa, 3NOXCUAHOro KOMNayHaa 1 xoau-
POBOMHOM Kpacku. BoibGpaHHbie MaTepuanti
M TBXHONOrM4eCcKuim NPoUBCC X HaHeCEeHUR
o6ecne4ymBaloT YCTOMUMBOCTE KOHCTPYKUUN
B COOTBATCTBUWN C KaTEropusRMU Knnmartu-
yackoro ucnonHewua YX/1 unu B, a takxke
yaoenevgopnior tpebGosavuam [OCT
20.39.405—84 ("UNapenun 3NeKTROHHON Tex-
HUKW ¥ 3NIEKTPOTEeXHUYECKNEe ANA asTomas
TU3NpoBaHHOM cOopku annaparypsl”).

HoMuHanbHele 8MKOCTb M HanpaXeHue
xoHfexcaTopa 0603HaueHbl Ha ero Kopny-
ce userosbiM koaom (puc. 1). Liserosas
KOAMPOBKa KoHaeHcaTropos (oHa cooTser-
creyaeT craHgapty NOCT 26192—84 "KoH-
NeHcaTopsLl NOCTORHHONM eMKOCTH, Koau!

44 panvo 7, 1935+,

Mpumeouanne: NomevsHHbIE SHAKOM * HE
. MPHMOHATL ANIA KOHABHCATOPOB K§3-58,

Tabnuua 2 '
r:{r?o‘;.nﬂ- Pasmopm xt:mmmpou, Mas ‘
Mepa om,r |
KOPNYCA | Hyyy | Boge | T | A d T
1 05 5 | 45| 256 | 06 03 |
2 |28 8 |5 |5 [08]| 08 |
3 |125] 8 |6 |5 o8] 1 |
' ] T
02 . SIS l
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10 l
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10" :
10mr@;:6,3 8
0 |
I3mx?; 6,38 =
Ut w0 s 105 o £
Puc. 2
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TaGnuuya 3

HoMmn- Tnnopasiep Kopnyca
HRAb- | KOHAGHCATORE NPH HOMMHRNMHOM
Han HanpAXeHnn, B
oM.
KOOTw,
uKP

b
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0,1
0,15
0,22
0,33
0,47
0,68
1
1,6
2,2
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10
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YeHUR BO3MOXHOCTW aBTOMATUHECKOro MOH-
Taxa Ha neyvartHsle nnarsl (tabn. 2). Homex-
KnaTtypa BbiNYCKaeMblX KOHOeHCaTOopOoB
npeacrasnexHa s Tabn, 3.

Ha puc. 2 npeacrasneHbl TUNOBLIE 3asun-
CUMOCTY NONHOTO CONPOTUBNEHUA KOKAEH-
CaropoB Pas3HOW BMKOCTU OT 4YacToThl, & Ha
puc. 3 — U3MEeHEHMe eMKOCTH Npu u3me-
HEHUW TemnepaTypsl OKpyXawuwlen cpegsbl
(3awTpuxosaHa 30HA TEXHONOrM4EBCKOro
95%-#oro paabpoca). Ha 3Tux xe rpadu-
Kax WTPUXOBLIMU AMHUAMW NOKa3aHbl 4N8
CPaBHEHWS aHANOrMYHb!e 3aBUCUMOCTH ONA
koHaeHcaropos SAL-122 v SAL-128 ¢up-
mMul Philips.

AHanu3 aTuxX XapakTepucTux noasonfeT
caenatb BLIBOA O TOM, YTO HOBbLIE OTE4eCT-
BEHHbLIE KOHABHKCATOPL! He YCTynawT no
CBOEMY TEXHUHBCKOMY YPOBHKIO NYNLWINUM 3a-
pyGexHeiM aHanoram. B TO Xe Bpems cro-
UMOCTb OTEYECTBEHHLIX KOHABHCATOPOB
npuMepHo 8 2...3 pasa Huxe.

B npouasoacTBe pananuo3NeKTPOHHOM an-
napartypbl koHgexcatopbl K63-59 cmoryt
3aMeHUTL TanTanosbie (K53-30) n kuobue-
gbie (K53-19). MNpn aToM NO TEXHUYOCKUM
XapakTepucTukam annapartypa MoXeT ToNb«
KO BbIMIPaTh 3a CYBT UCNONL3OBAHNA YHW-
KanbHbiX CBONCTB KOHOEHCATOPHbIX CUCTEM
MO Ha ocHoBe TpaBnNeHOWN antoMUHUEeBOn
donbri.

Marepuan noaroTosunm

A. IOrAH, K. LLEBENEHKO,
B. MUKBABUA, M. SEMJISHCKWUN

r. Canxr-flerepCypr



OTSEMAEM HA BONPOCb! YUTATENIEU

HALLUA KOHCYJIbTALUSA

NPOHUH B. BECKBAPLIEBAR NPU-
CTABKA K 'MC. — PAANO, 1991,
Ne 12, c. 42—-44.

O nposepke paborsi $azoBoro pe-
TeKTopa.

Ona nposepkn pabotel $a30BOro Aerex-
Topa Heobxoaum AByxny4eBon (Mnu ogHo-
NYy4GBOM, HO OCHAWIGHHDLIA 3NEeKTPOHHLIM
KOMMYTaropom) ocuunnorpad ¢ oTkpsiThiM
BXONOM ¥ 8XOAHbLIM CONPOTUBNEHUEM He
meree 1 MOm. Ocumnnorpammbl Hanpaxe-
HUIA Ha BbiBoAax TpaHaucropa V11 npu uc-
npasHo padorawwen cucreme QAMY uzo-
6paxeHs! HA puc. 1 (a — Ha ero cToke, 6 —
Ha 3aTB8ope, B — Ha UCTOKe; ANUTEeNbHOCTL
passeptkn — 0,1 mc/pen.). Npu cpuBe
GAMMY HanpaxeHue Ha UCTOKE TPaH3ucTopa
VT1 ymeeT Gopmy, NOKA3AHHYKD Ha PUC. 2
(annTensHoCTL pPassepTku — 5 mc/aen.).

3amMeHa pervaneu.

Ana noesblluerun cTabunbHOCTH 4aCTOTH!
3a0a10WVX reHepaTopos YNPasnfaemblx Ka-
HanoB Npu NPOrpese NONE3HO Pa3rpy3vThb
ux Bbixoasl (Bbison 11 DD1 Ha puc. 3 B cra-
Tb€), 3aMBHUB HArPYXaKWMe MUKPOCXEML!
cepun K155 Ha aHanoruyHole U3 cepuun
K555,

Bmecto nonesoro tpanauctopa KMnaosa
B YNPasafiowuX KaHanax MOXHO NPUMEHUTL
dunonsapHoie KT3102B6 co CTaTuiecknM Ko-
apPUureHTOM nepenayiv Toka hy; HE Me-
Hee 100, BKNIGUUE WX, KaK NCKA3AND Ha pric. 3.
Ana pacwupeHus nonoce! yaepxanmus GAMY
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McnonwL3oBaHnMn MarHmMronposoaa n3 dep-
puTa € UHOW MarHMTHOW NPOHULEAEMOCTLIO
MOXHO paccuuTarb no dopmyne w=
=1580[L(D+d)/uh(D-d)]'?, roe L — uuayk-
TUBHOCTL (B mMunnurenpu), D n d — coor-
BETCTBEHHO BHELUHWIA ¥ BHYTPEHHUI Aua-
METpbl kKonvua (B Munnumerpax), h — ero
BbiCOTA (TaKxe B MunnuMerTpax), pt — mar-
HUTHas NPOoHULAEMOCTL. AnameTp nposoe-
na ocoboro 3Ha4YeHUR HEe UMEeeT U MOXer
6uTh B npegenax 0,07...0,2 Mm.

XYPAMLUMH M. YCUAWUTESIb BOC-
NMPOU3BEAEHUS. — PALMO, 1987,
Ne 10, c. 42.

O napamerTpax ycunurens.

Pabouyuit auanas3oH 4acTtoT (N0 yPOoBHK
-3 AB) kaHana 3anNUCHU-BOCNPOU3BEAEHUA
MarHMTodoHa ¢ ONUCAHHBLIM B CTaTLe YCHU-
nuTenem Bocnpomn3seaeHns Npu UCNONL3O0-
8aHnM CEHNACTOBOM YHNBEPCASLHOM ronoe-
kv 3024.810 v MarHurHOM NeHTLL 8 Kacce-
e “Denon DX1" — 40...16000 lu, orHo-
CUTENbHLIV YPOBEHbL WYMOB — He bonee
-60 ab.

MeuarHan nnara.

Ycunutens CMOHTMPOBAH Ha NEYATHOW
nnave {CcMm. puc. 4), U3roTo8NEHHON U3
$oNLrMposaHHoOro CTeKnoTexcTonmra Ton-
wueon 1 MM, [nara paccyuraHa Ha npw-
Menenue pesucropos MIT-0,125 (ux ye-
TaHABNUBAKT NEePneHAVKYNRKPHO NNOCKOC-
TV NNaThbl), KepamMu4eCkmnx KOHAEeHCATOPOB
KM (C1, C5, C6) v okcupaHbix K53-1 (oc-
TanbHbie; C2 u C8 ycraHasnusaoT nNepneHx-
AVIKYNSIPHO NAOCKOCTU NAarvekl, OCTanbHble
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conpoTvBnexue peaucropos R1 MoxHo yse-
NnnunTs. Yao6HO MCNONbL3oBaTh B Ka4yecTee
R1 nepemeHHble PEe3UCTOpL!, BLIBEAR WX
Banuky Ha NepeaHIO nadens npubopa (pe-
XUM 3axsaTa Nerko KOHTPoONupoBsarvk Ha
3KpaHe TenesBn3opa).

®
NAHKPATBREB 1. YCWIATETb HA MUK-

POCXEME K548YH1. — PAOUO, 1994,
Ne7,c. 11,

O karywxe L1.

Bsuay OTHOCUTENbHO GONBLWOK UHAYK-
TUBHOCTY KaTylwky L1 uenecoobpasHo Ha-
MOTATb HA KONbLEBOM MarHuTonposoae u3
deppuTa C MarHNTHOM NPOHMULIAeMOCTbY
200...2000. B aBTOPCKOM BapuaHKTe Karylu-
ka copepxut 100 surkos npoeona MN3B-1
0,15, HaMoTaKHOro BHasan Ha KOMbLe TU-
nopaamepa K8x3x2 ua ¢eppurta Mapxu
600HH. Heobxoaumaa 4nucno BUTKCE W NP

— napannensHo en). Nepen MOHTaXOM He-
UCNonbL3yemMoble BuiBOAbl MMKpocxeMbr DA
oTrnbaioT noA NPAMbIM yrnom unu obpe-
33KT Ha paccTonAHnu 4...5 MM OT KOpnyca.
EmxocTb KoHaeHcaTopa C9, WyHTUpyowe-
ro uenb R7R8C5, — 330 n®d. Koppekru-
pytowmin konpgexrcarop C6 npunaneaiot He-
NOCPeACTBBHHO K 6€ BhiBoaaM 3 u 12 co
CTOPOHBI AeTanemn.

PAOMO N7, 1995r. 45
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@ P Bce nns Bugeonpou3BOACTBA
N KOMMBIOTEPHOU rpapukun
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M MpodeccuoHanbHbie BUAEOCTYAUMN BemAacav ez SIVAS

Cucrembl yUnPpoBOro HEJIMHENHOr0 MOHTaXa
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Cranyuun KoMnbiOTEPHOM rpagpuKku

&

Bugpeonnarsi BBOga-BbIBOAA(IBM PC)

v Hunskue ueHsbl

v KoHcynbraunu n obyyeHme
B CcTyanax pupmebl
v, apaHTunHoe wu

nocnerapaHTMnMHoOE
obcnyxxnBaHue
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ren.:(095)556-21-51,556-20-24, dakc:(095)556-21-51,
556-24-65,556-24-63. 556-24-62.

Haw agpec: 140160,Poccua,r.)Kykosckun Mockosckoi 06.,yn. Amert-XaH-CynrtaHa 4.5.




