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XypoxecTsenHbiv pefaktop
I A ®EJOTOBA
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T. A.BACUIbEBA

Anpec pepaxkuyun: 103045, Mockea,
Cenmsepcros rnep., 10

TenedboHst: ana cnpasok
" r;;ynna paboTel ¢ NUCbMammu —
-28.

Otpensi: NoNyNApU3aUMM Hayku,
TEXHUKW W PAMONKBMTENsCTBa —
208-77-13;
obLien faﬂuoanempomxu -
207-72-54 v 207-BB-18;
6bITOBOV papuo3ne! OHMKM -
208-83-05 u 207
MMKporgaoueccopHou TeXHMKM -
08-83-05;

MHDOPMALIMM, TEXHUYECKOM
KOHCYNbTaLUuMM U peKnambl —
208-99-45;

ocpopmneHus —207-71-69.

Makc (095) 208-13-11
MM "Cumeon-P~ - 208-81-79

CnaHo B Habop 25.01.1993 r.
Moanumcaro k nevatu 25.03.1993 .
®opmar 60x84/8. Bymara odcetHan.
lapHuTypt «Taitme» u « enbBeTHKar.
Mevatb odceTHasn. O6Lem 6 neu. n.,
3 6ywm. n. Yen. ney. n. 5,58.

Tupax 388 500 3ka.

3ax. 0404,

B postuuy — ueHa porosopHas.

P/c pepakywm ypHana "Papuo” — 400609329
B xoMMmepueckoM Bauke “Bushec” 8 Mockee,
M®O0 201638, nowosbi uHgekc 6anka 129110

I[.])aHo 1 0TNeYaTaHo
UK "MockoBckas npaana
r Mockga, yn.1905 1, . 7
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A. Mankun. TIOBEOA BbINA HENEFKOM

CMOTPUM. CNYIWIAEM
M. Mapamonos. HETPABULIUOHHBLIA DX-wur

BUIEOTEXHUKA
B. Bannmkos. 3ALMTA HAKATA KUHECKOMOB

CNYTHUKOBOE TENEBWUHOEHUE
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3BYKOTEXHUKA
C. 3enenykun. ABTOMATUHECKUIA CENEKTOP BXOO0B
C. Xenynkos. «[IPOTOH-402» — CTEPEO®OHUYECKUH (c. 15)

MUKPOMPOLIECCOPHAS TEXHUKA
I. Poros, M. Epunxupu. «OPVMOH-128» — HACTOSILLIEE U BYAYILEE

U3MEPEHUA
B. Muxaitnos. LUMPOKOMOJIOCHBIA FEHEPATOP, YTNPAB/TAEMBIA HANPSDKEHUEM

«PALIAO» — HAYHUHAIOLLIUM

Likona HaumHaowero paauonoGurens. 10. Bepxano. BHICOKOOMHBIA BOAILT-
METP MNOCTOAHHOIO TOKA. OMMETP HA MNOSMIEBOM TPAH3UCTOPE (c. 27) .
ONEKTPOHHbLIA CEKYHIOMEP (c. 28). UHAVKATOP MIOTHOCTU

HETATUBA (c. 29)

ANIEKTPOHHBIE MY3bIKANNbHBIE UHCTPYMEHTH
. Koanos. IOMALLIHUIA 3MU

ANEKTPOHUKA B BLITY
A. Avydppues. JAHHAA OXPAHHAS CUMHANUSALIMSA. . Lurukano. BHICOKOTOY-
HbB TEPMOCTAEMITU3ATOP (c. 35)

SNEKTPOHUKA 3A PYSIEM
A. TepmaH. NMPOCTON ABTOCTOPOX

UCTONHUKU NUTAHUA
N. dununnenxos. PEFY/IMPYEMBIA CTAGUJIM3ATOP HANPSDKEHUS. A. NlecHTbes,
C. Jiyxaw. BHIXOOHOW Y3EN PEMY/IATOPA MOLLHOCTM (c. 40)

K 100-netuio CO LHSA POXAEHUS 5. A. BBEJIEHCKOIO
OH Bbl1 IMIEPOM B HAYKE U OBASITENbHBIM YENOBEKOM...

CNPABOYHLIA JIMCTOK
A. 3uHbkoBekmit. OKCUAHBIE KOHAEHCATOPH

HAWA KOHCYALTAUUA

PAIMOKYPLEP (c. 7, 18). OBMEH OMbITOM (c. 37, 41).
JIOCKA OBLSIBNEHUMA (c. 47, 48)

Ha nepsoit crpatuue o6noxxn. MpoexTh K ceepuieHnn: «FoHeL» B KocMoce

w adupe (cm. c. 2).




NPOEKTbI
N CBEPLLUEHUSA

«"OHELL»

B

KOCMOCE

U

9DPUPE

M3Hb HAaC Hay“Wta OTHOCUTE-
C C yMEPeHHbBIM ONTAMMS-
MOM fIaXe K CaMbiM peanbhbim
Hay4HO-TEXHUYEeCKUM NpoexTam. Ot
MyMbMaHa, ofbiTHOro obpastia, k-
ChepUMeHTa 10 NPUHATYS B 3KCTY-
aTalmio, cKaXeMm, HOBOK CUCTEMbE
C8A3UNPOXOAAT raax. Unopoliovers
cMeNbie U aKTyanbHbie Wiew Kak-To
«Pa3sMbIBAOTCH» BO BPEMEHH, HacTo
OHW HEe MOTYTTIPE0aoNETh GUHAHCO-
Bule, TEXHONOTMMECKMe, OpratMsa-
LoHHBenpotinems. Boe HoBoe saxe
B HOPMASbHLIX SKOHOMUMECKUX YC-
noeusix npobusaet cebe fopory He
6e3 TpynHoCTeil. A BYCNOBURX TsDKe-
nejilliero Kpuauca 8 crpaqe?!
Wmetto noatomy mu obpatinu
BHUMaHUE Ha MHOrOGYHKLMOHAML-
Hyio nobanibiylo cucTemy casiav
«loHeu» C NpUMeHeHHeM H3K0OD-
GMTaNLHLIX CITYTHUKOB, KOTOPas, He-
CMOTPA HY Ha YTo, AenaeT yBepeH-
Hble Wark. Ha opbure yxe Heckonb-
KO Mecsiles paGoTaioT fipa TaKMX
KOCMM4ECKUX annapata, a B s¢upe
PerynapHo 3BYHAT UX NOSHIBHLE,

Ewe B npownom roay cucrema
«loHeu» Nokasana ceou WHpokue
BO3MOXHOCTU. Bo BpeMa mexay-
HapoRHOW xondepenumn no
nepepacnpefencHuio YacTor ans
HUIKOOPBUTANBHEX CHUCTEM CBA3U
8 MenbbypHe (ABcTpanum) yepes
UC3 «loneu-A» (6yxea «» o3Ha-
4aeT — AeMOHCTPALMOHHLIN) Grina
ycTaHoBneHa ¢ Mockeoii ycroitum-
Baf CBASLBPEXUME BNEKTPOHHOIM
novyTh. KcraTn ckazsars, ata cucre-
Ma 0Ka3anacb €AUHCTBEHHO feii-
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cTeylouieit, xota 8 Menubyphe
60 NPefCTaBNeHo HECKONbKO
PasnuU4HBX NPOEKTOB.

Yenewro npoxoast npoGhuie ce-
aHCH paguMoobmeHa MockBa—
Wxesck, “YeBGokcapu—Mocksa B
peXuMe pervoHasnbHoN CBA3W.
1993 r. craHer rofom sanycka eute
LIECTH BKCTIEPUMEHTANBHLIX CITYT-
HukoB «foHeu-fl1» Ang opranmaa-
LMK CBA3Y Mexay GYRyuwMKU not-
pebutensiMm cuctemtl. A ato npe-
xae Bcero GaHky M Gpokepckue
KOHTOPHI, CIyXObl 3KONIOMYECKOro
KOHTPOFSI, Fe0siory, METEOPONory,
cnacatesM, MeaMuuHCKMe opra-
Huzaumm, pepmepckue Xo3cTea
W MHOMMe fipyrue, 4bs pabota u
XWU3Hb NPOXOOAT B palioHax C He-
Pa3suUTOi MHpacTPyKTypoit CBs-
an,

3pech Heo6xoAUMO aBTOpCKOE
oTcTynneHue. Yurarenu xypana
NPOWINLIX N1eT, HABEPHO, MOMHST
Hawm nyGnmkatimm o6 oTeuectaeH-
HEX TIOGUTENBLCKMX CTYTHWKAX CBS-
an «Pagwo» U Tvna «Ockap», co-
3naHHbIXpeanonmioGurensmu CLLIA,
Tepmatmm, AHrnumu, OHu Taioke ne-
Tanu Ha HU3KMx opbuTax, U Yepes
UX peTpaHCNATOPH  NPOBOAUIM
CBASNC  MOMOLULI0 MANOMOLL-
HBX  paAUOCTaHLUI MHOTUE Yrib-
TPaKopOTKOBONHOBUKM MMpa. [pu-
4eM NOCNefHWI 3anycK WecTepku
HalwmMxX cnyTHuKoB «Panuo» Gbin
OCYWeCTBNEH  OfHON pakeToi
«Liuknon » ¢ kocmonpoma Mne-
celk. UmenHo ara pakera obecnie-
YUTNOITANHOE Pa3BepThiBaHUe CUC-

Temu «foHel», NoAHUMARA C Toro
e KOCMOAPOMa LLIeCTepKY 3alliec-
TEpKOH KOCMmMYecKue annapark
«[oHely.

KoHeyHo, MH fianeky oT MeCM,
HTO JIALLL PAAUONMOOUTENM «OTKDH-
7i¥» BO3MOXHOCTH HUIKONETALLMX
cnytHukos. Ho To, yro npaxtuxa
UCTIONL30BAHUSA NIOGUTENBLCKNX KoC-
MUYECKMX PETPaHCRATOPOBeLLEe pad
NOATBEPANNG XU3HECTIOCOBHOCTD,
LUMPOKYI0 [OCTYNHOCTb M 9KOHO-
MU4HOCTD TaKMX CUCTEM CBA3Y, He
MOTTIO OcTaThes 6e3 BHUMaHUA co-
sfiaTesieit  COBPEMEHHHIX KOM-
MEpUECKHX CPEACTB CNYTHUKOBOIA
CBfia1, K KOTOPOM C NOAHLIM Npa-
BOM OTHOCUTCSH cucTema «loHety».

BkaHyH [IHA KoCMOHABTKM KOp-
pecnoHaeHT XypHana «Paauo» umen
6eceibl C MMABHHIM KOHCTPYKTOPOM
cuctem  «Joxer Bragmmpom
Hwonaeswiem BracoBrim u Anex-
caHapom Anexceeswyem Kicene-
BHM —npeavaetTom Mexortpacne-
BOW XO3AWCTBEHHOM accoumaumm
«Cimoncar», Kotopoit Poccuiicikim
KOCMMWMECKUM areHTCTBOM BHflaHa
NULIEHIUA HACO3NAHNE M SKCNTYa-
TalMIo cucTeMul sloReyr, a Minmc-
TepcTeoM csaam PO — Ha npaso
NPefoCTaBNeHua YCIYr CBA3M ee
notpebutensm.

~—Kaxosti e xapakrepttie 0co-
GeHHocTH cucTeM  «JoHelp no
CPaBHEHMWIO C CYLIECTBYIOLMMM
KOCMMHECIIMU KOMNIOKCAMM CBR-
aun?

Puc. 1.
Kocmueckmit cerment
cuctemu «loHels

— naBHas 0cobGeHHOCTb, — OT-
Beyan HaBoNPOC KOPPECNIOHAEHTa,
CKasan rnasHLiA KoHCTpyKTOp, —
WUCNONL30BaHKe HU3KOOPOBUTANBHEX
CNYTHUKOB C KOCMUYECKMMM peT-
paHcasTopamu Ha 6opry. UC3 «fo-
Heli» 3aM1yCKaIoTCA HAKPYTOBYIO Op-
6uTy Bricotoit 1300...1500 kM, T.e,
B 28...24 pa3a 6onee HU3KYIO, YeM
reoctaumoHapHas opbura. Ortcio-
A2 3HaMTESTbHLIR HEepreTUHecK i
BHUFPLIL PAaUONHHKN PUMEPHO
Ha 20 ab, YTo no3somno cylec-
TBEHHO YIPOCTUTDL KaK KOCMMYeC-
KWe annaparth, Tak U HaseMHble
CTaHLUK, CO3RATLAAKE NePCoHANb-
Hole aboHeHTCKUe TepMuHant. B
UTOre — CTOUMOCTb KOCMMUYECKOIM
W 3eMHON annaparypH Ha Nopsaok
HYDXE 110 CPpaBHEHMIO C cpeiCTBaMK
CBfi3U Yepes reocTaliuoHapHHe
CIYTHUKH.

—Yronpeacrasner cobol kom-
TUIBKC CHMCTOME of OHelp?

— Cuctema « oHel» cocTouT us
KOCMMYECKOro M Ha3eMHOro cer-
menToB (puc.1,2). Kocmuueckuii
CErMeHT NpK NofNHOM PasBepTHBa-
HWUKU cucTeMu Gyfer CocTosTb U3
36 xocMUMECKUX aNNapaToB, KOTO-
pbie 3anycKaloTcs B WecTM Rnnoc-
KOCTSIX MO WEeCTb CNYTHUKOB Ha
NoNsipHLIe OKONOKPYTTikie OpBUTH
C HaknoheHueM 83'. Mpu ppawe-
HUK CryTHUKOB Ha opbuTe npowc-
XOAUT nepemelieHne MO nosep-
XHOCTY 3EMIM MX 30HH PaaUOBM-
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aumoct. Fpu takol Gansmuctu-
4ecKoi CTpyKType He Bonee yem
yepes 20 mu aGoHEeHTH oKaxyTCst
B 30HE PaiMOBUOUMOCTH M- MOTYT
NIOMYNUTL MpUMepHo Ha 10 muH
KaHan ceAsu 4Yepe3 ofuH M3 36
KOCMUYECKMX annapaTtoB, TouHee
—uepesero 60pToBoit peTpaHens-
LwoHHBA komnnekc (BPK). Tak kak
cucTeMa «l oHell» OTHOCUTCA K «3a-
KPbiThiM» TuNaMm, aboHeHty HeoG-
XOUMO AN 3TOro  coobLmMTL Ha
Gopr kof CBOe CTaHUMM.

BPK npeaxasHaued ana nepe-
TpaHcnauum uudposoi nidpopma-
UMM C XpaHeHueM ee B GOPTOBOM
3anoMuHalolWEeM yCTpoiicTee. 310

MOryT GLiTh coobiuetms B nmoGoii
uudposoii popMe—Tenexc, Texcr,
usobpaxenue, uHGOPMALMS MeX-
Ay 6azaMy flaHHbIX, MEXIY KOMMb-
lorepamu, uHdopmaliua ¢ Heob-
CAYXMBaeMbIX AaTymkoB. B 3aBu-
CUMOCTH OT THNA 3EMHLIX CTaH-
uuii coobujeHns nepefaloTca co
ckopocTamu 4,8; 9,6 u 64 kbut/c,
npuieM obmeH  coobiueHusMm
NPOUCXOAM T B NAKETHOM PEXUME,

3eMHoI cerMenT cucTemn «fo-
Hel» BxovaeT B8 ceba aboHeHTC-
Kue TepMuHant Tpex Tunos. Oye-
BAOHO, HaMBOoNEee MACCOBHIM Y3 HUX
CTaHeT HOCUMBIA TepmuHan AT-M.
Ero macca 3— 5 kr, a raGaputibie

BHUMAHUIO

BAHKOBCKUX U KOMMEPHYECKUX CTPYKTYP,
NPOMbBIWNEHHbIX OBBLEAUHEHWUNA,
NPEANPUATUWA TPAHCNOPTA,

FA30- U HE®TEAOBbLIYN, TEOPA3BEAKM,
MEAWUUHCKUX OPFAHWU3AUNA,
PABOTHWKOB CERbCKOro X0349WCTBA,
®EPMEPOB, CNACATEREW, TYPUCTOB

Accouunauuns

onepaTUBHOA
3a%BKYy W OTBETHi
B KaKux
pasBepTLIBaHNUA Certu
aboxeHToM? MNoTpebyeTcs
nokansHon ceTn?

3anBkn U

OTBETbl Ha

WUT «Cmoncat», pefakuua xypHana
«Pagvo» n MM «Cumeon-P»
cpean Byaywmx nonb3oBaTtenei
Ecnu Bawin oprasvsauun HyxXpamoTcs B
KOCMWUYeckon
Ha BONPOGHI:
Kakne TepMuHans Aans
Konuyecreax?
Bbl  XOTenu
o ans

npoBoaaT MAPKETUHTI
CUCTEMBI «[oHeL.
HaaexHomn,
CBA3W,  X[OeM Bawy
Bac npeanoytuTensHee?
B kakow nepuop
66t CTaTh ee
Bac cosfaHue

BOMpOCH  HanpasnanTe

no apgpecy: 103045, r. Mocksa, CenuBepcTos nep.,10.

Penakuus

Mocne nepeuucnenus 2 000 py6.
B Kombanke «Ontumym» FYLUE PO,

XypHang «Paguno», Ml «Cumson-P».

Ha p/c 334570
KOpp. cueT

161311 ,M®O 201791 ¥ HanpaBnesns B HaW afpec

KONMUMK  NnatexHoro fopyyeHUs, Mbt TOTOBLI BLICNATh
BaM NakeT TeXHWYECKOW W SKOHOMUYECKOW nHdopMaLmm,
a Takke ycnosusl NOCTaBKW.

Panuo Na 4, 1993 1.

pa3Mephi TaKoBH, YTO OH BMeCTe C
aHTEHHOW Merko ymeulaercs B
obuyHOM keiice. AT-M paGotaer
wnu Ha 6ase BcTpoeHHoM onepatin-
OHHOW CUCTEMBI C 3aNOMUHAIOLLINM
YCTPOIACTBOM, MNKU no CTeKy RS-
232C moxet conparatees c NOBM
Tuna IBM PC.

CraumnoHapHuiis TepMunsan AT-C
MMeeT aHTeHHy Heckontko Gorb-
LKMX PasMepoB MO CPaBHEHUIO C
nepsLIM TUNOM. B ero cocras Bxo-
avr NMOBM. TepmuHen obecneyu-
BaeT Nepenayvy uHdopMalium Tak-
Xe B MaKeTHOM pexuMe, HO Co
ckopocTbio 9,6 k6ut/c.

K TpetbeMy Tuny mu oTHocum
permoHanbHue ctaliumun. Haux 6ase
Pa3BepPTHBAIOTCA peruoHanbHue
Y3Nbt CBR3N, KOTOPHIE KOHYEHTPU-
pyior Gonblme MaccuBH MHGOP-
Malivm M NepelialT ee Co CKO-
pocTbio 64 k6uT/c.

AGoneHTaM cucTemst «l oHet» He
HYXHa cneuuanbHas NOAroToBKa.
OHM C NOMOLLLIO KNABUATYDE TOJTb-
KO BBOAAT MH$OPMaLMIO B 3aNo-
MHUHAIOLLEe YCTPOMCTRBO TepMUHa-
na, a Aanee BCe NPOUCXOANUT aBTO-
mathdecku. Mpu noctynnelmu co
CNYTHUKA CUTHanNa ynpaBneHus
{mapkepa) Mexay HViM M TepMUHa-
NOM YCTaHaBNMBAETCA pafuoKaHan
CBAi3K, 10 KOTOPOMY M YXOAUT NoA-
roTosneHHkit $aiin c agpecom fo-
cTaBkn coobuieHun. AGoHeHT npu
3TOM MNOMY4AET KBUTAHLIMIO O NPO-
BElEHHOM  CeaHce.

Ecnm ero koppecnonaeHT Haxo-
JAMTCA B30HE PAAVOBUAMMOCTH (ee
paauyc — oxono 5000 kM), To ne-
penaHHoe coobLiieHre OH NoJTyuT
NpaKTU4eckyu cpasy, B peasibHoM
Mmacwrabe Bpemenn. Mo-apyromy
COXUTCA CUTYaLUs, ECAM NPy Ne-
peaate coobleHus  Koppecriol-
REHT HaXOAWUTCH BHe 30HLI BUOM-
MOCTH, B PasHbiX pervoHax. Torga
coobllerme ocraHerc B8 Gopro-
BOM 3anoMUHalolleM YCTpOACTBe
(xcraTm ckazark, 06LeM ero nams-
TH cocraenser 8 MGaiir — Gonee
2000 cTpatuy nevaTtHoro Texcra).
Otio Gyfer HaxOAUTLCA Tam A0 Tex
Nop, NoKa B 30HY PAIMOBUANMOCTU
CMYTHMKA He NONAZeT KOPPecnoH-
TEHT, KOTOPOMY afpecoBaHa MH-

Puc. 2.

Cxema opraHMsaL w1 cansu
cUCTOME <[ OHeys:

BPK — Goprosoit
POTPaHCIALWOHHLIM
KOMNNeKc;

BKY — GopToBol koMnnexc
YNpaBNeHuN;

PC — pernoHankHan
CTaHLURA;

AT-M — aBoHeHTckui
TopMuHan (Hocumniit);
AT-C — aGoHeHTCKMH
TepmuHan (crayuoHapHuiit);
LVYP — yentp ynpasnenus
petpaHcasyueli;

LYC — uenTp ynpasnetun
CHCTOMO;

LiC — yeHTp ceRau;

Bl — BuumcavTensHuib
UeHTp

dopmauus. Mpu  3ToM p asnos-
HaBaHMe aapecara npou3segeT
6opTOBOE  YCTPOMCTBO, MONY4YMB
CUMHaN-OT3LIB C TEPMUHANTA B OT-
BET Ha MNPUHATHIA CO CNYTHUKA Map-
kep. B atom cinyyae Bpema focTas-
xu coobieHnn cocrasut 3 — 6 y.
MuHumansHbiM oHo GyleT B TOM
cnyyae, ecnu LeHTP ynpaBnexus
peTpaHcasLmMeil paccuuTaeT onTu-
MafbHbli# MapLUpYT [IOCTaBKK CO-
obileHus, T.e. Bubeper ToTKocMu-
Yeckuii annapar, KOTOPhiA NOSBUT-
€A B 30He PAAMOBUANMOCTU KOp-
PecnoHAeHTa paHbllie ApYyrux M
BocTasuT cooblieHMe appecary
33 MMHMMANEHOE  BpeMs.

Ha puc. 2 nokasaHa cTpykTypHas
€Xema OpraHu3aliuy CBA3W CUcTe-
Mbi «OHell».

— B xakoM YacTOTHOM anana-
soHe paboTaer cucTema s oHeLps?

—Mui BLiGpanu, — rosopur rnas-
HHIA KOHCTPYKTOp, — HauGonee
ynoGHuiiA NS Hac AManasoH, BLae-
NEHHBLIA Ha  MeXOyHapoaHoOi KOH-
$epenumn BAKP-92 nns Huskoop-
6UTaNbHLX CYTHUKOB caaau. Me-
PeaaTINKK Ha3EMHbLX TEPMUHAIN0B
cucTeMut «[oHey» paboTaloT B Ha-
npaBneHuM 3emns — KOCMOC Ha
vacrorax 312...315 My, a Gop-
TOBOM PeTpaHCASLUMOHHBIA KOM-
NAEKC B HaMpaBNeHum KOCMOC —
3emnn B pvanasone 387...
390 Ml 310 B COMETaHMM C OpBU-
Tamu Buicotoit 1300 — 1500 kM
NO3BONAET NPUMEHUTL Ha KOCMU-
YeCKUX annapatax M  HazeMHbX
TepmuHanax cnaboHanpasnexHsie
aHTeHHu ¢ Ko3(duLMeHToM ycu-
newmst o 3 b n nepenatimku
MOLLHOCTHIO 2...10 Br.

Yurarensit xypHana <Paauo»,
ocobenHo BynyLumx nonkaopare-
neil, MHTepecyIoT NnaHL passep-
THBaHWA M KOMMEPYECKOi roToB-
HoCTUCKHCTeMH «f oHelp. O6 sToM
MH [IONPOCUAM PaccKasaTk Npe-
anfieHTa accoumaium «Cumoncars
Anexcangpa Anexceesmusa Kuce-
neea.

Oxoruatwe oM. Ha c.17.

%
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PAVNOIMIOBUTENILCTBO
n CrnoeT

MOBEOA
bblJ1A

HEJTETKOW

B. Yuctsakos.

B Te4eHvie LWeCcTU AiHeld OCEeHLIO NPOLLINOMo Frofa B BeHrpuu 8 OKPECTHOCTAX 03epa
BanaroH, npoxoavn VI 4eMNMoHaT Mupa o CriopTMBHOM paavoneneHraLmm. B Hem
NPUHATM yHacTHe koMaHab! ABCTpuM, AHrnun, Bonrapumn, BeHrpum, Fepmaring, Monbum,

Pymbiiui, Yexocnosakum, Hopeerum, LUBeLum Uiseiapum, Oparuym, Morronuum,

Kuras, IOxoit Kopeu, ﬂnomu, a vake Pocomm, YkpauHbi, Monnosu!, Jlateum,

Maxe,qomdu Xopearum, Boctm u MepuerosmHb. Bnepaue B UCTOPUM STUX YEMITMOHA-

TOB OTCYTCTBOBA/M TPAAMLIMOHHO CUJTbHBIE CTopTcmeHbl CesepHoii Kopen.

CnoxHo 1 TpYAIHO petliancs Borpoc 06 y4acTi koMaHab Poccum B yemmmonare. Jo
CaMoro MocNeaHero MoMeHTa He Gbino MOSIHOI YBEPEHHOCTH B TOM, YTO Hailm
CNopTCMEHR! CMONYT noexarsb B Benrputo. HaqanbHuky LieHtpanbHoro panvokny6aB. M.
BoHaapeHKo NpULLNOCH OCHOBATENBLHO «MOKPYTUTECS», HTOOL! U3LICKATL HeOBXOAUMbIE
cpenctea i noeann. Coset Poccuiickoit OCTO Hallen BOSMOXHBIM BbiemTh U3
c8oero pesepsa 650 Thicay pybneii. Hano oTams nomkHoe 1 HaleMy ChNoHCOopY U3
Camapbl—yipemTemo Manoro Npe AnNpusTUR «Akeamaputs Uropio Bepesauty, KoTopbii
onnamnuemwonepeneTuaMoamuBEy.qaneunuoﬁpm HO U NoMoT NpuoBpecTn
CIOPTUBHbIE KOCTIOMbI ANA BCeid KOMaHAb!, 3aTparvs B obLLei cnoXxHoOCTH okano 250
ThiCAY pybneii. U Boe Xe NomyudeHHbIX AeHer He XBaTWNO, YTOGLI BLICTABUTL Ha
HEMMMOHAT KOMAHAY B NO/IHOM COCTaBe, TO €CTh BO BCeX HEThiPEX KATeropusiX (MyIciiH,
XeHLLMH, MyXH1H-BeTepaHoB cTapiue 40 ner u icHowei 16-18 neT). B Hawei komarne
OTCYTCTBOBA/N I0HOWM. (PUHAHCOBbLIE CIOKHOCTU He NO3BONUK NMPOBECTU U NoAroTo-
BUTENLHLIE YMEOHO- -TPEHMPOBOLHbIE CBopbi. CocTas komaHaw! Gbin onpenencH Mo
pesynsTatam copeBHoBaHWiA rofa: «BeceHHero MapadoHar, Ky6ka Pocoum u MNepeoro
OTKPLITOO YemnuoHara Poccuiickoit Degepatim.

B coctaB nenerawpm 661U BKIOYEHE! AEBATH CMIOPTCMEHOB: MYXHWHBI — AHATONMIA
BypaeitHbii ua Moamockoewa (r. OmmHuoso), Ceprei Nypees us Craeponons, Anek-
caHap Kynukoe wa Cankr-lMetepGypra; xeHwmHbi — Hanexna Maesa (YepHbiliesa) ua
Mocxkabl, OkcaHa LLyrkoBckas us CaHkr-MNetepGypram Tatsaxa Nypeesans Crasponons;
My¥cMHGI cTapiue 40 net — Branumup Yyctikos ms MoomMockosbs (r. OmuHLoBo), Nles
Kopones 13 r. Bnaommupa 1 Buktop Kupnuyerko s CraBpononsi.

KomnnektyR coctaB c60OpHO, Mbl UCXOOMM M3 BOSMOXHOCTE CMOPTCMEHOB. y
KaXKOO0M «OXOTHUK2» €CTb CB0R MobumMan JUMCTaHUMA (MB1ana3oH), Ha KOTOPOIA OH, Kak
npasuno, nobexaaet. Tak, y MyxunH AHatonuit BypaeitHbiii Haubonee yBepeH Ha
amanasoHe 3,5 ML, AnekcaHnp Kymmkos — Ha amanasove 144, Cepreii lNypeeB, — Ha
oboux granasoHax; y xeHupH — Hanexna Maesa Ha guanasode 3,5 MIL, OkcaHa
LlytkoBckan — Ha guanazore 144 My, Tatbaxa lMNypeesa onmMHakoso cunbHa Ha o6o1x
AvanasoHax. H41o KacaeTc HaluMX BeTepaHOoB, TO KaKObiA M3 HUX MO BhMIPaTh Ha
nobom guanasoHe.

Msarepo crioptcmeHos u3 peBsu (A. BypaeiiHoii, A. Kynukos, O. Lytkosckas, C. u
T. NypeeBHl) OTNpaBUIMCH HA YEMINMOHAT MMpa BrepBbie. U TeM He MeHee Ha KaXOoro
U3 HVX Mbl Boanararm Gonblive Hafexab, KoTopbie B Gonblueil Mepe onpaBaamch.

BuicTyrias B Tpex KATeropuax us YeTbipex, Hatli CriopTCMeHbL! B KOMaHIHOM 3a4eTe
3aHANM HeTbipe NepBbLIX, OOHO BTOPOE U OAHO TPETLE MECTa U3 LLECTU BOMOXHDIX.
3aBoeBanm 24 mepgam, B ToM Huche 14 30nomix, 5 cepebpsHbix, 5 GpoH3oBLIX.

B nvuuHOM 3adeTe Haltm CTIOpPTCMEHR! TaloKe OTTMHMcs. Hanexna Maesa sasoesana
30/10TO U CTana YeMNUoHKoN Mipa u EBponsl Ha apanasoHe 3,5 My, Tatbaxa lNypeesa
Gbuia cepebpsiHbiM TpuU3epoM Ha AvanasoHe 144 M. AHa'ronuu BypaeiiHbi4 —

b Metan Ha guanasode 3,5 My, Bnaoumup HYuctaxos noBeaun

Ha gnanasode 144 My, crtaB yeMMoHOM Mupa U EBponkt, a Take cepebpsiHbM

npusepom Ha auanasoHe 3,5 MINy. Buxrop Kuprivsetiko aaBoesan 6poHaoByio Menans
Ha guanasode 3,5 Mu,

B uenom pesyneTars BHICTYTIEHUA HALLIMX CTIOPTCMEHOB Ha KaKIIOM U3 AManasoHoB

BbICNSAAT, KaK NokasaHo B8 Taon. 1.
Komnnexr Meparneid pasbirpany mexay coboi ceMb cTpaH (cM. Tabn. 2).

Tatmna 1
3,5 MI'u 144 MT'u
CriopreMeHH T
yuee

Bpema | Mecro e Bpema | Mecro |Mlyaiiee Bpems
1. Bypnetinnizt A. U. 45.34,8 3 45418 10
2. Kynnxos A. @. 56.16,8 11 45.01,2 41.17.9 7 36.39,1
3. I'ypeer C. A. 53.13,0 9 48.43,1 14
1. Maepa H. U. 52.30,6 1 51.00,3 9
2. IlTyrxoscxas O.B. 57.18,2 5 52.30,6 46.02,3 5 41.11,5
3. T'ypeepa T. Y. 67.23,6 13 41.38,0 2
1. Yncrsaxoe B. B. 50.55,5 2 35.19,1 1
2. Kupnugenko B.B. 52.20,8 3 48.38,2 48.30,3 11 35.19,1
3. Koponer JI. A. 71.18,8 15 40.29,6 4

CpaBH1Bas pesynbTamhl HbiHEeLIHero YeMnuoHata Mupa © NpeabliaylinM, MOXHO
OTMETUTE, YTO B JMHHOM 3a4eTe Mbi HECKOSIbKO caany noavlyn. Ecom 8 1990 1. y Hac
GbUno HeTuipe YemnoHa — J1. Kopones, B. Kupnuyetiko, A. XXa6uH u E. MardeHko, To
Tenepb Tonbko Aea— H. Maesa u B. Yuctakoa. 3ato B KoMaHAHOM 3a4eTe pesynbTarst
BHAYUTENBHO YITYHLLM/IMCL — YeThipe NepBLIX MecTa Mo cpasHeHUio ¢ Apymna 8 1990 r.

XOoMeTCR OTMETUTL Hernnoxoe BLICTYTINEHUE CNoPTCMEHOB YKPalHb!, 3aBOSBaBLLMX B
oblwem 3aveTe 18 mepaneit pazHoro poctomHcrea. JioGose MpoBatoposa crana
yemMnuoHKoi Mupau EBponui Ha ananasoHe 144 ML, a Oner Mypca — YeMMMoHOM Ha

4
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Tabnuua 2

JIinynel | Komana- Bcero Hroro
CtpaHhl 3ayeT HEIl 3aveT

38 GCRL 3CBHB 3C6BHB Bcero Menaneit MecTto
Poccus 2 202 4 1 1 14 5 5 24 1
BeHrpus 21 2 20 19 8 4 5 17 2
YexocAoBaKHA 1 2 2 2529 7 85 20 3
VkpaHHa 2022 — 2 2 2 8 8 18 4
Tepmaring 1 -—1--3 1 —9 10 5
Kutait -1 —-1]1-1—-1-4 - 4 6
Monaosa — - - = L — -3 - 7

nanasoHe 3,5 MIMu. Yenex comyTcTBosan M 10HbIM criopTeMeHaM Manaostl, 3aBoesas-
UMM B KOMaHOHOM 3a4eTe cepebpo.

Hano ckasarh, YTO OT YeMImMoHaTa K YeMNUOHaTY YPOBEHE MacTepCTBa y4acTHu-
KOB COCTsi3aHmiA HemaMeHHO nosbilaeTcs. U npu3oBble MecTa CTAaHOBUTCH 3aBO-
eBbLIBaTL Bce TpyaHee u TpyaHee. 06 370M CBUAETENLCTBYET M BLICOKas NIIOTHOCTL
pes3ynbTaroB copeBHOBaHuiA. Tak, paspbis MeXay NepBLIM U AECATHIM MECTaMK Ha
BCEeX AuanasoHax Kak Y MyXHmH, Tak u Y XeHimH coctasnsieT meree 10 Mun. na
cpaBHeHusi, Ha YeMnuoHate Mupa B 1984 r., npoxoavewem B Hopeerwm, stor
Pa3pbiB B KATEropuM MYX4MH COCTasnsan Ha auanasoHe 3,5 MMy Gonee 20 mun, a
Ha mmanasoHe 144 Miu — Gonee 35 mmH. Anatormit BypaeiHniii, cTaBlumiz
6pOH30BLIM NpM3epoM Ha guanasoHe 3,5 MLy, ycTynun YeMnuoHy eeero 33 c.,
Tatbsiva MNypeesa, 3asoepaBwas cepe6po Ha guanasoHe 144 My, npowrpana
cnoptcmeHke ua Ykpaunbl SlioGe MpoeaTtopoBoit 26 c.

CnoBoM, 4Tobbi CTath HYEeMINMOHOM, cepebpsaHbIM MM GPOH30BLIM NPU3EpPOM
3TUX COCTH3aHuI, TpebyeTca oTaarh BCe CBOU Cunbl U, Kak roBopuTcH, ellle YyTb
Gonbile. OOHAKO HANO NPU3HaTh, YTO HAlLM CMOPTCMEHH YAEPXWBAIOT CBOMU
NO3ULIMK B OCHOBHOM 33 CHeT «BeTepaHoB». A NepCNeKTUBHON MOMIOAEXU YTO-TO
He BuaHO. BoT 1 Ha 3TOT YeMrnMoHaT Hailla KoMaHAa Buieaxana Gea oHoweit. Bo
Bceil Poccum He HALOCh MOBYX-TPEX MOMOALIX fHoAeH, CrocobHbIX NoKasaTtbh
BHICOKME pe3ynbTartbl.

Heo6x0AMMO Cepbe3HOo 3aHATLCH NOATOTOBKON NepcneKTUBHOI Monoaexm. Ho
KaK 370 cAenath B CeroAHAWHeNn cnoxHoit o6ctaHoske, korpa y LieHtpanbHoro
paguoknyba, na M Ha MecTax Toxe, HeT Ana 3Toro cpeacTs? o aToi npuivHe B
nocnegHvie rogbl yie6HO-TpeHMpPOBOYHBLIe CGOPbl NPaKTUMECKM He NPOBOAATCS, &
AHAYUT, ebiNoNHeHne MHONenAyanbHLIX 32AaHMHA, KOTOpbie RoMy4alnT KaHAUAATH U
yneHbl c60pHO KOMaHabi Ha rof, NPoBEpUTL Herge.

C60opb! Beerna ABNMCH CBoeo6pasHOM WKONOMH, rae wimngoBanoch MacTepcT-
BO cnopTcMeHoB. Bonbiloe BHUMaHWe yaenanock gpuanyeckoit sakanke. Kpocch
10 Nepece4eHHOo MECTHOCTH Ha /IMHHbIE AMCTaHLUK Gbinm 06a3aTenbHON YacTLio
NporpaMMbl NOATOTOBKM «OXOTHUKOB Ha NNC».

Hapo ckasarbk, 4To UMeHHO B $M3U4eckoll NOAroToBKe CTamu chaBaTb CBOW
To3uLMM HaLliM CNOPTCMEHBI. B To Bpems Kak 3apy6exHbie MacTepa CropTMBHON
panMoneneHralmm HeyaepXumo Npoasuraiorcs Bnepes. Mpu 3ToM UCNonb3yloT
HapaBOoTaHHBIA ONBIT TEXHUYECKOHN, (UBMHECKo M TaKTUMECKOW MOATrOTOBKM
HalMX CNOPTCMEHOB.

MmaBHOMY TpeHepy MO cropTuBHOM paavonenexraimm A. KouwkuHy Becbma
CNOXHO NO ABYM-TPEM COPEEHOBaHUSIM OGHLEKTUEHO OLIEHNTL yHKLMOHaNbHBIE 1
NoTeHUuanbHble BO3MOXHOCTUA KaXaoro CNOpTCMeHa OIS BKIIOYEHUA B COCTaB
c6opHoii. Tem Gonee, YTO KpYMHLIX COPEBHOBAHWI OCTANOCh BCETO HUYero —
yemmoHar na Ky6ok Poccun. CnoBoMm, cerofiHi Mbl XUBEM CTapbiMK 3anacamm,
T.2. Ha COPEBHOBaHWAX BLICTYNAIOT CMOPTCMEHb AUl 3penoro BO3pacTa, a
pesepBa, NOBTOPSO, HET U B Gmuxaiilee Bpemsi He NPeNBMAMTCS. Hetcko-
IOHOLLIECKME CNOPTUBHO-TEXHMYECKME LWKO/Ib NO paamocnopTy, Co3aaBaBumecs ¢
TakMM TPYOOM, CeroaHs 3aKkphiBaloTcs, a Te, YT0 OCTa/MCh, Bnayar Xankoe
cyllecTBOBaHMe. B panmorexHuieckux wkonax, rae B Geinble rogsl paguocnopt
KyneTUBMPOBAJICS], a B HEKOTOPBIX U NpouBeTa, YBOJIEHb! He TOMIBKO MHCTPYKTOPHI,
HO M HaYANLHUKM KONNEKTUBHLIX PAOUOCTaHLIMIA.

U eLle onHa npo6niemMa, 6e3a pelLleHusi KOTOpOoi TPYAHO pacCYMTLIBATE He TONEKO
Ha NPU3OBLIE MECTa B COCTA3aHUAX, HO U Ha PasBuTWe OTeYEeCTBEHHOTo paauo-
cnopra B LEenoM 1 CnopTUBHOM paguoreneHraluym B YacTHOCTH. B teyenmne 10—
12 net LieHTpanbHuil pagrokny6 npunaran Gonbimne ycunusi ans opraHusaliun
paspaboTkit ¥ BHIYCKA CNOPTUBHON annapartypsl. K 1990 r. He crano npobnem c
NpMEMHMKaMM NO CrIOPTUBHON paauocneneHraumv, paauocTaHUmMsaMn «JlaBuHa»
LA mHoroGoplee, TpaHcueepamu «3¢up» u Op. CeroqHs, K cCoXaieHmio, BLIMycK
3Tol annapaTyphl NPeKpalLeH Wiu NoYTY NpekpallieH. A 1o, 4TO elile BHINycKaeTcs,
cTouT 6acHocnoBHo moporo. Ha kakue cpeacTea npuoGpeTtath 3Ty annaparypy —
Hepaspewvman npobnema. K coxaneHmio, CNOHCOPOB, MOTOBLIX B3ATL HA cebn
¢uHaHCMpOBaHWe CNOPTUBHON paauoneneHraLm, rnoka Her.

XoqeTcsl HaOesThCs, YTO OHYK Bee Xe nossaTcs. Heobxoamma noanepXxa MecTHbIX
opraHos BracTv. Befb ecnu monofexs NOYYUT BO3MOXHOCTE S3HUMATLCA 3TUM
WHTEPECHHIM 1 NOMIE3HLIM BUAOM CNOPTa, Y HAC NOABATCA HOBLIE Yuckosnl, MetpoM-
xoebl, Maesbl, KouikmHit, Mynvesbl, Koponesbl, cnocobHble OTCTauBath CriopTMBHYIO
yecTs PoomHbl Ha COPeBHOBAHMAX CaMOro BHICOKOIO paHra.

A. MANTKWH, rnaBubiif TpeHep
o paguocrnopTy

r. Mocksa

A. BypoenHbiiA.
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CMOTPUM

crnylaem

alli YMTaTem Yke NosHako-

MWIACH C HEKOTOPLIMUA Ha-
NPaBNeHUIMA PABUOMOHUTOPUH-
ra adupa. B npolwnsix Homepax
XypHana «Pafyio» Mt pacokasa-
JM 0 NpueMe panuoTeneTaina u
«NMPAaTCKOro» pafiuoBellaHus.
CeronHa OCTaHOBMMCA Ha pu-
eme CITyKeGHbIX PanMOCTaHLINIA,
paGoraiowmx Tenedorom 8 KB
amanasone.

Ho HepaBHero Bpemets npweM
CyxebHOMo BelliaHs, TpeGyioups
Hamrusa NpodeccHoHarnbHON amna-
PaTypHi, OCTaBancCs B Halllei CTpaHe
OTHOCUTENLHO peaxmMXo66u. Umen-
HO N0 3TOi NPMHMHE €10 OKPECTUNK
«HETPaAULIUOHHBIM DX-1Hrome. Eue
ONHOA NPYHMHON 3AKPLITOCTU 3TOMD
Hanpasnetusi DX-uira 6Lina nces-
[033ceKPeeHHOCTL Ha cryxebHyio
vHbopmauwio, nepenasaeMyio 1o
3dUpY OTKPLITHIM TEXCTOM, a CTano
GuiTh, AOCTYTHYIO ANS MWIMOHOB
PaRVOMOHUTOPOB BO BeceM Mupe. K
C4acThio, BpemeHa TOoTanbHoi 3a-
CEXpEYSHHOCTV KaHynm B JleTy, UMb
HAKOHeL CIOKOIHO roBOpMM 00 3ToM
Hanpasnetuy DX-mHra,

CnyxebHbIe PagUOCTaHLIAM MOX-
HO Pa3nenmTs Ha Heckoneko rpynin. K
NEPBOI OTHOCATCA CTaHLUMM, pabo-
TalolLWe Ha YacToTax UK Nepeaaiy
curHanoB Geacraus. Xenaowmm
NpuHsTL patoTy cnacarenblbx
cpepicTs Heobxopumo Gyner BHUMA-
TeMbLHO NoHabmaaaTs 3a CNENYIoLM-
muvactotamu: 500y (CWmexay-
Hapopkan); 2182 KU (Tenedos ASE/
H3E, mexaysapopnan); 3023 xy
(so3myLuran); 4125 «'y (nononkser
2182 W'u); 4182 Wy (BosmywHan);
5680 'y (BosayiuHan); 62155 KU
(nononmseT 2182K); 62731 (Bo3-
Ayuinan); 8364 KU (ana cnacaresb-
HLX cpencTe); 12 546 kN (Boamyu-
wan); 16728 Wu (eosmywmas);
22 245 'y (Boaaywwas).

K rpynne Homep fBa MoXHO OT-
HECTW BetliaHve, BEYWSecs Yepes
cTauMoHapHHe nepenatimy, Copa
BOWOYT METEOPONOIM4ECKME CTaH-
UMM, HaseMHbie AMCNeTYepcKue
aapocykOul, kaHan TenehorHoM
CBA3Y M MHOTOe Apyroe. Tak, Hanph-
Mep, aBTopy 3TOi CTaThM ypanoch
NpUHATL paanoTesnedoHHYI0 CBR3L ¢
aHTapKTUdeckoit cTaHumeli «Mono-
BeXHasi», "

Onn paboTh BHILLEYNOMAHYTHIX
PaaMOCTaHUMIA BLAeneHk chefyio-
wue yacvors KB auanasows:

1606.5...1800;  1850...2160;
2194...2498; 2502...2625;
6

HETPAIUIIMMOHHBIU
DX - UHT

2650...
3800...
4438...
5005...5480;
6765...7000;
9040...9500;
10100...11 175;
12 050...12 230; 13 360...
000; 14 350...
360; 17 410...
068; 18 168...
680; 19 800..
; 21 850.

2850;
3900;
4650;

3155...3400;
3950...4063;
4750...4995;
5730...5950;
7300...8195;
9900...9995;

11 400...11 650;
13 600;
14 990;
17 550;
18 780;
.19 990;
.21 870;
22855 23200 23 350...24 850;
25 010...25 070; 25 210...25 550;
26 175...28000; 28 700...30 005 .
OnHako HYXHO He 3a6uLIBaTL, Yo
oTaentHue cyibul MoryT paborars
Ha YacToTax, opuLMaNbHO He 3a-
KpennesHLX PernaMeHToM panuo-
cesiau. K HUM oTHoCATCA, Hanpumep,

ca paboToii GUKCUpoBaHHBIX
cnyxB, Xoqy hdaTk HEeCcKoneKo
pexkomenHpalmii. Mpuctynas
Noucky tenedoHHLIX KaHanos,
Heo6XoAUMO NpOCKaHUpO-
BaTL CleAyIoWne HacTOTH: 7540,
7580, 9140, 10160,10330,10613,
10 723, 11 425, 13 977.5, 14 555,
14 635, 14 6395, 14 800, 16 050,
16 215, 16 280 K'u. Tenedotiie
PasroBopsl MOTYT BECTUCH OIHOBpE-
MEHHO Ha BepxHeid 1 HuKHeH Goko-
BbIX nonocax. fMpuem XenesHopo-
POoxHLIX cpencts cesau B KB auana-
30He BO3MOXeH Ha YacToTax 2130 u
2150 'y,

3aHUManC MOHUTOPUHIOM Me-
TEOPONOTMIECKMXPaaUOCTaHLNIA, 06-
paTuTe BHUMAHVe Ha YacToTH: 3001,
3360, 3408, 5150, 5280, 5355, 5420,
5660, 5696, 5890, 6705, 7495, 7640,

Tlo3bieHON Yacrora (xI'm) Mecro pacnionoxenus
5 000, 10 000, 15 000
BPV 3300, 7335, 14 670 Ianxa#t, Kuras
JCHU 2 500, 5 000, 10 000, 15 000 Orrasa, Kasana
SSY 1 510, 3 810, 5 000, 7 600 Toxuo, Anonna
HD210A S 000, 10 000, 15 000 I'yastkuns, Bksaznop
LOL ByaHoc-Aitpec,
i 4 445, 10 440.5, 12 804 ApreHTAHA
'INPO 8 650, 12 307 Ouranounn
{OBC3 5 000, 10 000, 15 000 Hepy
ARAT,RWM |2 500, 5 000, 10 000 Mocksa, Poccus
ARCH,RIM |5 004, 10 004, 15 004 TamkenT, Vabexucran
'IRID,RKM |4 996, 9 996, 14 996 Hpkyrek, Poccus
{{RTA 7 500 Horocubupck, Poccrsa
AVNG 2 500, 5 000, 10 000, 15 000, 20 (JTsmaxopcr, Agctpanus
{WWV 000 Dopr Koanuns, CIITA
IWWVH 2 500, 500, 10 000, 15 000 Kexkaxa, I'apaiin
128G 4 291, 8 461, 12 724, 17 018, 22 [IOAP
1ZU0 455 Iperopus, IOAP
4PB 2 500, 5 000 I pu-Jlanka
; 8 473

BOEHHbIE PAMOCTAHUMMN, UCTIONLIY-
loupe AN ceoeit paborsl NpakTu-
HEGKU BeChPaio4aCTOTHLIA CTIeKTp.
Wx moxHo uaeHTMpUUMpOBaTSL No
XapakTepHbiM  NO3LIBHLIM, COCTOR-
UMM U3 cnoBa 1 uubp, Hapumep,
«®uanka-45», «LleHTp-104» u 7. n.
W3 pastoobpaswi pagmMocTaHumiA,
BXOASUBAX B ITY rpyniy, Haubonee
OT3LIBYBLIMM Ha PAnopThH 0 NPUeMe
FBNMUOTCA METEOPONONMYECKME CTaH-
ummn.

Jinavex, Kto sanHTepecosan-

7750, 7762, 8940, 8085, 10 230, 10
520, 10 980, 11 299, 12 230,
12828,14737du. MeTeoponormec-
Kne CTaHLMM moryT pabotarb Kak C
OfIHOTIONOCHOM, TaK U aMIIUTYAHOIM
MOAyRALMEA.

Onpepenettbil uHTepec Moryt
NpeacTaBmsTh  nepepaus  WUTAP—
TACC ans roponckmx M paioHHbX
raseT. OHW BEAYTCA C aMMNTYDHOMU
MOAYNAUMEA B  KOPOTKOBOMHOBOM
3bupe U XOpOLLO CNLILLHLI B €BPO-
nefckoid wactm Poccuy no yrpam.

Mpuem aspoamcneTiepcion cryx6
BOSMOXEH KPYITIOCYTOMHO Ha MHO-
VX 4acTOTaX, KOTOphie MEHSIOTCA B
3aBUCHMOCTI OT YCNOBUWANpOXOXae-
Hust panmrosony. MostoMy A Boafep-
XYCh OT WX NepeuqncneHus,

B TpeTtio rpynny exonsT pavo-
CTaHLMW, UCTIONBIYEMbIE IR PARHO-
CBASU MeXay MOPCKMMMU oBLexTa-
MU. [ HYX BHENSHE cheayotime
sactots: 2000...2107; 4063...4483;
6200...6252; 8195...8815;
12 330...13 200; 16 480...17 360;
22 000...22 720"y, ina cmnnexc-
Ho¥i pabothl (0AHO4ACTOTHbIE KaHa-
Nbl) ¥ MEXXCYAOBOTO MEXAMANA30H-
HOMO (ABY)XYacTOTHOIO) OBMmeHa B
peximme SSB BoinenceHb 4acToth:
4145; 6220; 6223; 8292.6; 8295.6;
1 2 4 3 0 Gl -
12433.7; 12436.8; 16588.5;
16591.6; 16 594.7; 22 125.4;
22128.5; 22131.6; 22134.7;
22 1378 du.

MocToAHHKI MOHUTOPUHI HacToT
No3BONUT Bam He Tonbko nomytars
HacnaxaeHie OT NOUCKA HOBLIX Ka-
HAanoB, Ho U CNEAUTL 3a NPoABIDKe-
HMEM MopcKkX cpencTe. Ecnu Bam
yaactcaaoctarb«PernameHT pagmo-
CBA3W», BHITYLUEHHLIA M3NATEeNLCT-
BOM «Pagmoucssiabe B 18851, To Bul
CMOXETe HalATK TaM Hemano wHre-
pecHoii nHdopMaLIM N0 MOPCKo#
paarocesan.

K uetBeptoli rpynne oTHocsTeR
CTaHLMK, UCTIONLIYEMbIC B aBUali-
OHHOW PAANOCER3N, KOTOpas BEfiET-
S, Kak NPaBWio, B IVaMNa3oHe yniT-
pakopoTix BontH. OfHako uMelotcs
M KOPOTKOBONHOBLIE Y4aCTKM 4acToT:

2850...3155; 3400...3500;
4650...4750; 5450...5680;
6252...6685; 8815...8965;

9778...9995; 10 005...10 100;
11 175...11 400 Ty,

BonwLuyio rpyminy cocTagnsior ne-
PelBikHbie paguocTabuMm, KpoMe
TPAAULMOHHBIX NEePeaaTiMKOB, WC-
NOALIYEeMLX MWBALIMEH, NOXAPHOM
OXPaHON, CKOPOi4 NOMOLLbIO, TAKCH M
panuotenedoHaMi cucTeMbl «An-
Taits, pabotaioupmm B YKB amuana-
30Hax. B 3Ty rpyniy BxoAsT 1 Kopor-
KOBOMNHOBHIE PAAMOCTAHUMM, HANpH-
Mep, NPUMEHASMEIE IR CBAM MEX-
Ay reonoropasseAbiBarensHHEIMKA 3K-
cheauUMaMK. ITUM NEPeaaTIMkaMm B
AKaNasoHe KOPOTKMX BORH Bhinene-
Hbl creaylolpesacToTH: 1605...2000;
2107...2170; 2194...2495;
2505...2850; 3165...3400;
4438...4650; 25 010...25 600;
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26480...26 950; 27 540...28 000 xT'u.

Bot, noxanyii, U BCce OCHOBHbie
TPYNNGE CAYXeGHBIX PafMOCTaHLIWA.
OpHako pacckas O cryxebGHoM Be-
waHym Guin Gl HenontuiM Ges yno-
MUHAHUA O CTaHLMAX TO4HOMD Bpe-
MeHi M yacToT. U xoTa 3TH cranumm
nepefaloT NKLLL CWTHaNL BpeMeHn
[Aa CBOW NO3LIBHHIE, OHA HENNoXo
NoATBEPXAAOT PANOPTH O NpheMe.
B Tabnmwie yxasaHht CTaHLWM HaCToT
W TO4HOro BpemeHu. Bonee noapob-
Hy10 uHbopmaLmo Bu moxete Ha-
¥ B «Admiral List of Radio Signals»,
ToM 5 (BenmxoGpurarms) u «World
Radio TV Handbook».

B 3akmoveHme HeCKobko coBe-
TOB NO COCTABNEHWO PanopToB O
npueme cmyxebHoro eelars. Ecnm
PanopT aPecoBal Ha CTAHLIAIO TOY-
HOMO BpemeHy MUacToTH, ToB rpade
«fleTarm NpOrpaMMbl» OCTATONHO
yxasarh «Time Signals». Anpeca armx
CTaHLWi4 Bb MOXETe HalATU B chipa-
souHmxe «World Radio TV Handbook»
3amoboiirog. PanopThi myutiie BCEro
OTNPABNATL Ha MMS TMABHOID UHXe-
Hepa PagMoCTaHUWM, XEenaTentHo
npunoxuTL obpasel| NofTEEPXAe-
HR npyema. Kax nokaswiBaet Npak-
THKa, UMEHHO B 3TOM Chysae Baw
* LLAHC NOMY4MTL BEPMQWGALIMOHHYIO
KapTOHKy (KapTOHKy NOATBEMXASHVS)
CYWeCTBEHHO BO3pacTaer.

Bonuime TPYAHOCTH MOMYT BO3-
HKHYTL C aapecoM paamocTaHLuH,
TaK Kak, B OT/WMMe OT paavoBellia-
TeNbHLX, CAyKeGHLIe CTaHLIM CBOVX
anpecossabupe Henepenaior. Ecrm
Buinoimam paboty aMcneTiepekoi
aBUaLIMOHHOHW CiyxGul, To, Cxopee
BCEr0, OHa Belligel C a’poapoma
TOI0 1'0pOJia, B KOTOPOM HaXOAMTCS,
u Bam ocTaeTca TOMLKO Onpeae/mrb
Ha3BaHWe ropofa, YTOGAENaTh OTHO-
cuTensho npocto. Towo Takas xe
CUTYALIUAU C MOPCKHMIA Ha3EMHBIMA
paguocTalvamu. Kopoue, npuem
cmyicebHOro paguoselLiaHng notTpe-
Gyet or Bac He TONLKO TEPNE/MBOIo
cxaHuposaHua ahupa, HO U NoTu-
YECKOID MLILLLNEHWS.

Hemanyo nomoup Bam cmoxer
OKa3aTb MMTepaTypa, nepeumce-
Hast B KOHLLE 3TO# cTaTby. OnHaKo He
CTOMT TymaTh, 4T0o Bam yaacTca no-
SIYWTb BOCTaToMHO MHOro QSL-kap-
ToMex. 310 Hanpasneime DX-uHra
GasupyeTca NPEXB BCEro Ha MOHM-
TopuHre u Tpebyer or DX-mcra Bu-
€OKoro NpodeccHoHanMIMa, a ak-
Thl NIPUHATUS Nepefiad fywie BCeso
$ukcupoBaTb Ha MATHMTOGOH U He
HANEATHCS Ha OT3LIBYMBOCTLCITYXeG-
HOM cTaHLm. TaKoBa oHa — CreLm-
buxa «HeTpaamumotHoro DX-mHra.

M. NMAPAMOHOB

I. Mocksa
JIUTEPATVPA

Utility DX . BDXC-Benehx
DX Ch. - el

Pernament pamiocssy. 1.1, 2.- M.
Panuo | cea3b, 1985.

Admiral List of Radio Signak. Unit-
od Kingdom.

World Radio TV Handbook. Bill-
board. — USA.

Popular Communications. — USA.
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- B BanukoBpuranuu paapaGoTal MUHUATIOPHLHA ANEKTPOHHLIA SATWK,
KOTOPHIiA NO3BONAET ONPEAeNUTH HANPSDKEHHOCTL MAarHUTHOTO NOMS 3emm
¥ HanpaaneHme ero cUnosLX KA. MpUHLMN AeMCTBUA DATUMKA OCHOBAH
Ha MarHUTOPE3VCTUBHLIX CBOUCTBAX HUKEJIb-)KEeJIe3HOD Cifaea (ero anex-
TPYMECKOE CONPOTUBAEHNE 3aBUCUT OT HalPFKEHHOCTY BHELLIHETO MarHT-
HOFO nonsi). JJATWIK U3roTaBNMBAETCH METOAOM LuenKoTpadapeTHoM neva-
TH Ha CTEKAFHHOM NNACTMHE ¥ COCTOUT U3 ZIBYX B3aUMHO NEPNIEHIMKYNSP-
HLIX MPOBOAHMKOB, MMeoWMX GopMy MeaHapa. Ero uyBCTBMTENHHOCTL
HacTONLKO BEAWKA, YTO NOSBONAET ONPEAS/MTb HaNpasneHwe CUNOBLIX
nvHmiA MarsvTHoro nons B 1000 pas cnabee nons 3emnu.

Mosenetine NOROBHOMD YCTPOUCTBA AenaeT peantHbiM Co3naHue anex-
TPOHHON MArHUTHOTO KOMNAaca.

« B nocnearve roapl NpodeCCUoHaNHLIe NANL30BATENY BALCOMArHUTOGOHOB OTAAI0T Bee Goniliee
npeancTeHue Ludposoit annapatype. OHa nosBosseT fiefdlt KOMMU UK PenakTupoBaHuis U
cneuaddekToB HeorparmMueHHoe YUcno pas 6Ges Notepy kadecTsa. B Hoseliluel annapatype cranu
MPUMEHATD 3ANMCH TENEBUBUOHHLIX U30BPaKEHUIA C CXatMem utdopmaLn. 3To BbiaBano Gecnokoi-
CTBO HEKOTOPbIX , Tak Kak XpaHeHve TesieBU3MOHHLIX NMporpaMM B NoaobHoii dopme,
NO MX MHEHWIO, OnacHo: JuoGoli netbeKT o60pYAOBaHUA MOXET UCNOPTUTL 4acTb apXMBa HaBcera.
Bonbiime NpoGnemi BLI3bIBAET M HOCOBMECTUMOCTL CTaH#apToB WAGPOBOA 3anNnUcH, NCTIONLIYEeMbLIX
pasHbiMy hUupMaMi.

Mexay TeM paspaBoTku BUnecannapaTypbi C CKaTMEM CUrHana NpoaapkaloTen. Tak, u3secTHan
aMEPUIEHCKaN KoMNaHus «AMNeKC», BLIMYCTUBLLSA NepBLiA B Mype aunewanm'od:oou ( 1956 r.),
paspaboTana NPMHLIMMANLHO HOBYIO CUCTEMY 3aMUCK, NMO3BOMFIOLLEIO YMEHbLLLMTE MCXOAHLIH 0GLem
urbopmaLmM BABoe. 3TO MNOSBASNET BO CTO/ILKO XE Pas YMEHbLLIUTL YUCO SanMCHIBAIOLIMX BUOBOID-
JIOBOK M 3 CHET ITOr0 CHU3UTL CTOMMOCTL anflapaTypbl. Bo-rnmueorwce ucnanbayembix cnocobos
oXatvisi MHGOPMALK, OCHOBAHHBIX Ha 3armMch MaMeHeHUA B cepun Kanpos, B cucteme GupMmbl
«AMMNEKC» KDKABIV TENEBUSMOHHBR KAOP CHXUMAETCS OTAELHO. MNpu pabote c ofHUM KanpoM L posoit
BuacomarHUTOdPoH GYHKLMOHMPYET KaK aHaoroBoe YCTPOICTBO: BLIGUPAaET Kanp U HemenneHHo
BOCTIPOM3BO/IAT €70 B BUAE HErnoABYDKHOI U30BpakeHns.

e Bo ®paHuym paapaﬁorau.wemouauneom—muxa'rop Ha M AKAX KPUCTANNAX C 2KPAHOM P
250 MM NO AMaroHam M paspetuaiolleil cnocobHOcTLIoO 480 cTpok {(craHnapt VGA). Maoﬁpameﬂu
d>op~mpyemﬂ Mo TPAGULIAOHHOMY METOAY Ha OCHOBE TOHKOMNEHOMHLIX TPaH3UCTOPOB.

B nocreaHee BpeMs B paie CTPaH aKTMBUanpoBamch paboTsi ro paspaboTke XMOKOKPUCTAVINHEC-
KMXMHOMKATOPOB HA OCHOBE CEMHETONEKTPVHMECKMX KDUCTANNoB. TeopeTUHeCcKn TEXHONOMVS NPoV3Bos-
CTBa NOROGHLIXNPUBOPOB NPOLLIE, AELUERNE U, YTO CHEHL BRKHO, OHWM UMEeIoT Gonbluee GhicTponeicTBNe
10 CPABHEHMIO C TPAIULINOHHLIMA npuﬁopaMM +2 OCHOBE TOHKOIVIEHO4HBIX TPaH3VICTOPOB, HO MNpu ee
NPaKTVHECKON peanvsaliiy BOSHUKAIOT NMPOGNeMel, CBA3aHHLIE C BLICOKOH YYBCTBUTENLHOCTBIO MX
SKPaHOB K YaDaM U BCTDSXABIHUSAM.

TeMm He MeHee aHrmiickoli pupme «TopH SMW» ynanoch co3nath AeMOHCTPaLMOHHGLIM obpasety
UHOMKATOPA, KOTOPLIA coo‘rae'rcmyeﬂpetioeamsw craHnapTaVGA n o6ecneumBaeT BbICOKOe KaHECTBO
LIBETHOMO uaoGpamemn ¥ WMPOKWA yron nom Haﬁmoneﬂun B aHaumtencHoOl Mepe petleHbl U
NPobNieMbl CTOMKOCTH MHOMKATOPA K MeXaHUMecKuM BoaneiicTevaM (BcTpsomBaHuaM). OaHaxo BHe-
peHve HOBOM TEXHOMOMMM HATANKMBAETCA Ha KOHCEPBATU3M TMPOMBLILLNEHHLIX $UPM, KOTOpbie B
GONbLUMHCTBE CBOEM UCTIONB3YIOT TPAAKULMOHHYIO TEXHOMOMIO MPOU3BOACTBA XUOKOKPUCTAIUIMMECKUX
BUOCOUHAMKATOPOB HA OCHOBE TOHKOMN/IEHOMHLIX TPaH3UCTOPOB.

e B GONbUMHCTBE COBPEMEHHbLIX NOPTATUBHLIX BUOEOKAMEP BUOOWUCKATESb BLINOMHEH Ha OCHOBE
LIBETHOMO XMIKOKPUCTAUIMHECKOND BUAEOMHOMKATOPA, aHANOMM4YHONO TeM, HTO UCTIONB3YIOT B MOPTATUB-
HbiXx Tenesusopax. U3-3a Manuix pasmepoB 3KpaHa Tako BUOOUCKATE/L MeeT HA3KYIO PaspeLlialolyio
CNOCOBHOCTL — €10 I0BPaKEHUE CONEPIMT HyTh Gonbitie 100 000 anemeHTOB.

B BnovcKaTene HoBOW NOPTATVBHON TENeKameptl ANOHCKOM rpmbl «MuLyGucH» wn3oBpa-
*eHme GopMUPYETCS C NOMOLLEI0 MUHMATIOPHON qepHo-Genou ANEKTPOHHO-Ty4eBO TpyGku (3I1T),
nepe/| KOTOPOoi BpalLAETCs CBETOMWISTD, COCTABNIEHHDI M3 KDAcHOD, 3e/IeHOND U CHHErD dwnTpos.
3neKTPoHHOe YCTPOACTBO BUAOMCKATEN BbifeseT ua BuaeockrHana RGB-cocraansioiupme u nocneno-
BATE/LHO BOCIIPOMABOANT UX HauepHo-6enom akpate DT, BpalueHne cBeTOGUNLTPA CUHXPOHU3UPO-
BaHO cxanpoaou vacToToi 1501, nosTomy seneHoe nsobpaxeHue Ha skpare Sf1THabnopaeTcaYepes
3eneHbiii pUNLTP, aKpacHOe U CHee — COOTBETCTBEHHO Yepea CBOM LIBETHbIe GUNLTPLI. STOT MPUHLMN
hopMUpOBaHUS LIBETHOMO U30GPXEHNS MCNIOLI0BANCA HEKOTOPOE BPEeM: B AMEPUKAHCKOM TeNeBu-
neHm, a No3hHee MPUMEHSUICA [UF PellieHUsi HEeKOTOPbIX crieLparibHbiX 3aad, B 4aCTHOCTH, AH
nepenain LBETHOM M3OGPAKEHUA C KOCMUHECKOID NETaTeNHOM annapara «Ano/uioH» BO Bpems ero
nonera Ha

Maoﬁpaxenue B8 HoBOM BUAOMUCKaTENne cocTouT Gonee yem ua 450 000 anemeHTOB.

o Gypma «MiaLlyGUCH» BLINTYCTIA TENEBU3NOHHDIA MPUEMHUK C CaMbiM GOMNbLUIMM B MUDE SKPAHOM:
ero quarosans — 102 oM, 4o Ha 13 oM Ganblue, YeM Y ero NpeawecTBeHmkos ¢ AT, fo cux nop
usobpakeHne CToMb GomiLmx pasMepoB MOTfM C03AABATh TOMBKO MPOEKLMOHHBIE TENeBU3UOHHbIe
npuemiski. Ho Taie Tenesusophi Heyfoftbi B SKCTUTyaTaly: OHM 3aHAMAIOT MHOMD Mecta,
U30BpAKEHNE HA VX KPaAHAX UMEET MeHBLLIMIA Yron HatiioAeHUA NO CPABHEHMIO C TeNeBU3opaMi Ha
ocHose I1T.

Buiryck HOBLIX TenesusopoB HanaxeH Ha npeanpustun ¢upmel 8 CLUA © vcnonesosaHeM
KMHECKONOB, NPOM3BOIMMbIX B SinoHuu. MMponzka TENEBM30POB HAMHETCS B TEKYLLEM oAy U Brakane
Tonxo B CLLA. HecmoTpa Ha oGuuu BKOHOMUYECKUIA CTad M O4EHb BLICOKYIO CTOMMOCTL HOBOWA
annapatypsi, GUpMa CMTART, YTO HANETCH OCTATOMHO XEAOLLIMX ee NpUoBpecTH.




BUOEOTEXHUKA

3ALLINTA HAKAIJIA
KWHECKOINOB

b49-14-94

C POK CITyX6bl KWHECKONOB B TeneBuaopax
onpeaensieTcs He TOMLKO SMUCCUOHHON
C KATQOOB, HO ¥  BO3MOX-
| HOCTHIO MeperopaHmst ux Moporpesarens
(H1TY Haxana). aBecTHO, YTO 3TO NPOUCXO-
OMT B OCHOBHOM M3-3a 6pocka Toka npw
BKIoYeHy Tenesuaopa [1]. Mpuuwa, no-
BAOMMOMY, —Ta Xe, 4To Y BOBbLIYHOM namne
HaKaMBaHUA: i1 paspbiB eile
XONOAHOK HUTU B pesyniTare GbicTporo pa-
30rpesa B MOMEHT BRo4eHus [2]. OpHaxo B
oTMuMe OT NaMl HaKAIMBaHUA, B KOTOPLIX
conpoTuanexve HATU namensetcs B 10 u
Gonee pas, B noforpesarene KMHeckonaato
UaMeHeHne NPUMEPHO PAaBHO JMLLL ABYM.
B 70 %e Bpema Ha HeGOMLUMX YdacTKax
noorpeBaTesns B MecTax ero 3afesiku, rae
©OH HE NOKPLIT 3/IeKTPOM30/IMPYIoLLMM U Ten-
JIONPOBOARALLIMM CTIOEM anyHaa, OTBOA TENIA
CYLLIECTBEHHO YXyALLIEeH. 3pech no-
Ka/lbHblA CKa4OK TeMneparypbl B MOMEHT
BK/IOYEHVA KMHEcKona MoXeT GuiTk 0co-
6eHHO BENYK, NTO ¥ NPUBOOUT K BLIXOAY U3
cTpoA noporpesarens. B Tex ciyyanx, Korpga
U NOBbILLIEHW 3MMCCUM  KaTofia  yxe
M3HOLLIEHHBIX KMHECKONOB Hakan rnuraeTcsl
MOBLILLIEHHLIM HanpsdkeHueM, Bpocok Toka,
OYEBUIHO, CTaHOBUTCA elle Gomblumm U
BEPOATHOCTL NEPEropaH i HUTH HakalnaBos-
pacTraer.

Kpome Toro, npy CAmLLKoM GuicTpoM pa-
30rpeBe NOQOrpeBaTens B KMHecKone
BCREACTBUE Nepenaja reMneparyp B Marte-
puane Katofa Hen36exXHO BOSHUKAIOT Mexa-
Hwieckne pedopmalmy, Npusoasiume K
NocTENeHHOMY OTCIIAMBAHWIO Y OCHINAHWIO
YacTyL, ero NOBEPXHOCTHOID aKTMBUPOBaH-
HOMo CJIoR. 3TM  HacTvilel B pesynbrare

XEKTOPOB, 4TO MOXET BLI3BATL HEXeNarTe Nb-
Hble NPOBOAUMOCTU WU 3aMblKaHWe.
WU3BeCcTHO HECKONLKO cnocobos yeTpaHe-
HURA YKasaHHbLIX HepocTarkos. Hanpumep, B
[3] npeanoxeHo MCNoM30BATL CTabumaa-
TOP C MNABHLIM HAPACTAHNEM HanpPsKeHUs.
Ho ero otHocUTENbHAA CIOXHOCTH, UCTIONb-
3oBaHve OePULIMTHBIX AeTaned, a Take
HeobGXOAMMOCTH NPUMEHEHNSA [ONONHATE -
HOMO WCTOMHMKA MUTAHUA He 03BANMIOT
paccUMTLIBATL Ha LLMPOKOe NpUmeHeHue
panmonobuTensimm, B 0COBEHHOCTA Hai-
Haloumu. Kpome Toro, ecsm crabwimaa-
TOp BOPYT BLIAAET U3 CTPOA (GyneT npobur),
#3-3a MOBLILLEHHOMO HANPRXEHUA Nepero-
paH1e HATH Hakana NoHTU HevaGexHo.
MoxHo Guino Gbl pekomeHaoBaThL At
331IMTH HATU HaKana KMHEeCKOoMNa UCTIoNbL30-
BaTbh MOLLHblE TEPMOPE3UCTOPH! C OTpULIA-
TeNbHLIM TeMNepaTypHbIM  Ko3dduLImeH-

ToM conpoTvenenusi. OfHako Hatbeid nNpo-
MBILLNEHHOCTLIO OHU MOKA eLLe He OCBOEHH!.
A Xanb— Befib TAKON TepMOPE3NCTOP, BKIHO-
yeHHbIt NOCNeNoBaTenbHo C Nnoaorpesare-
nem, BrnonHe Mol Gkl cCKOMNEHCUPOBATL €ro
MONOXMTENBHBIN TEMIepaTyPHLIA koadhduLm-
eHT. B.camoMm iene, Kora HATh eLle XonoaHast
Y ee CONPOTURNIEHWE MaJI0, TEPMOPE3NCTOP
TaloKe XONOHbIA, HO ero CONpPoTUBRNEHUE Be-
nuko. HanpotwB, nocne nporpeBa TOKOM
CONPOTUBNEHNE HATU YBENIMUMBAETCA, & Tep-
mMopesncTopa — nanaeT. Brpoyem, no Bcei
BUOMMOCTH, ¥ B 3TOM Cfiydae ANl MTMTaHusA
HUTU Hakana NoTpeGyeTc UCTOYHUK C MOBbI-
LUIEHHBIM HAMDSDKEHUEM, HTO HeXenarenbHo.

Ewe oaHvmM chocoboM 3almtsl noaorpe-
BATess KMHECKOMNa MOKHO HA3BATh MPUMeHe-
Hve Gapettepa[1]. OpHako 3ToT cnocob, K
COXaNEHUIO, BOBCE He YCTpaHsieT NepBoHa-
yanbHLI GpOCOK TOKa, a JMilb CoKpallaeT
TOKOBYIO Meperpyaxy o BpemMeHu. Pasbepem-
c8, No4eMy 3TO MPOUCXOOUT.

Jna saupimsl HUTM Hakana knHeckona B [ 1]
peKkoMeHAYETCH NPUMEHUTL GapeTTephl
0, 42565, 5-12; 0, 8565, 5-12; 165-9 nm
aBTOMOBWbHbIE NaMnbl Ha 12 B x 3 ¢8,12B x
5 c8 wm 12 B x 21 cB. lMNoustHo, yTo MO
¢uamnyecimM ceoiiceam Gapetrep — 370 Ta
e JlaMna HakanMBaHWA: B XQNIOAHOM COCTOA-
HUM CONPOTUB/IEHNE HUTU Hakana Marno, a B
ropsueM — Besmko. OueBWAHO, HTO Takast
33BUCUMOCTL NPSMONPOTUBONIONOXHA HeoO-
XOOAMMON, KOTOPas yKasara B Npenblayliem

ae

Korpannmi Hakana Gapetrepau KuHeckona
NONHOCTBLIO NPOrPEIoTCA, T. €. BOAAYT B CTaLy-
OHapPHLIN PEXM TEPMOIVHAMUYECKOND paB-
HOBECUA C OKPYXAIOLEN CPeRoi, TOK Yepea
HUTL Hakana KMHEecKora, eCTecTBeHHo, A0-
sokeH GbiTh paBeH HoMvHanbHoOMY. Us-3a Ha-
FIM4MRA NOBONLHO MAacCUBHOMD KAToAA MoCTo-
AHHas BpemeHu MNporpeBa HATW Hakana y
KMHECKONa 3HaHUTENBHO Bbitlie (3...5 ), Yyemy
6GapetTepa (necaTku murmcekyHa). MNoatomy
CPaBHUATENLHO GLICTPLIN Pa30rPes HUTY MNoc-
TeAHero NPUBEAET K TOMY, HTO Aansiue nogo-
rpesarefib KMHeckona GyneT nporpeBarkca
yxe B Gonee wandieM pexume. OaHako
YCTpaHeHWUA HauanbHOro 6pocka Toka He Npo-
U30MOET, TaK KaK B XOfOAHOM COCTOSHUM
CONPOTURNEHNE HUTU HaKaIa MUHUMATLHO He
TONBKO Y KMHecKona, Ho U y Gapetrepa. Cne-
[OBaTENbHO, TAKOW 3alMTH KMHECKO-
naBecbMaianekoT coBeplueHcTBa. K Tomyxe
OH Taioke TpebyeT BBeieHURA AOTNONHUTESIbHO-
O WUCTOMHUKA MMTaHUA, KOMNEHCUPYIOLLIErO
nageHuwe HanpsxeHysa Ha GapetTepe.

CyLLIECTBYET TAIOKE JHODUTE/ILCKaA KOHCTPYK-
ums [4], B KOTOPOiA AONOMHUTENLHDIA UCTOM-
HUK MUTaHUA He UCNONL3YETCA, a HUTL Hakana

KMHECKONa BHaYane NporpeBaeTcst NOHWXeH-
HbIM HANPSDKEHMEM, a 3aTeMm NoMHbLIM. Ho 310
nepeiioieHne HyXHO [enath BPYYHYIO, YTO
Heyno6Ho. K Tomy xe He ucknioteHa cybuex-
TuBHas oLLnbka B TpebyeMoM MOMEHTE Nepe-
KnioveHus1. OHaKo NPUHATLIA NPU KOHCTPYU-
POBaHWKA YCTPOMCTBa MyApbid NpuHLn «He
HaBpeanl» {HeT NOBLILLEHHOO HanNPSHXKEHUA
Hakana), HeCOMHEHHO, 3aC/TyXMBaeT BHAMA-
HUS.

OnucuiBacMoe fanee YCTPOWCTBO Takke
NPUHUMMMANBHO He CNocoBHO BbI3BATL ChYy-
YaiiHbIi BbIXOA KMHECKONa us CTPos, Ho pato-
TaeT OHO YXKE B aBTOMATUHECKOM pexame. Ero
NpUHLMNManbHast cxemMa usobpakeHa Ha pu-
CcyHKe.

Npu paapaboTtke YCTPOCTBA aBTOP UCXO-
LUAN U3 CNERYIOLLMX YCNOBWIA: BO-NEpBbIX, He
UCTIONBb3OBATH HUKAKUX AOMONHATENBHBIX UC-
TOMHUKOB HaNpsXeHWUs, CO3NAI0WMX BOALTO-
ROGaBKY MM TPeGYIoLLMX KaKMX-HUGY AL OTBO-
£0B OT TP MaTOPOB; BO-BTOPbIX, BHO-
CUTH B TENEBU3OP MUHUMATIBHBIE UAMEHEHNS
Y, B-TPETLUX, WCMONbL30BATL HaMMeEHblee
uucno HeoBXoAKMBIX OOMOMHATENbHLIX AeTa-
nei.

Mocne BKMOYEHUS TefeBu3opa C Hakasnb-
HO OBMOTKM TP MATOpa Ha YCTPOiA-
CTBO NOCTYNAET NepeMeHHoe HanpaxeHue
6,3 B. Mpotekaoumii Yepes HUTL Hakana
KMHeCKoMna Tok orpaHuieH peauctopom R1, y
HanpsbkeHue Ha Hed BHauane GyneT ok, YeM
06biuHO. Conpotuanenune peauctopa R1 mo-
XeT GbiTb BLIGPAHO TaK, YTO NEPBOHAHANLHBI
6pPOCOK TOKA U, CEA0BATENBHO, BbiAeNAeMoi
MoOLLHOCTU P Ha HTM GyneT CHIDKEH B onpe-
OEeneHHoe YACTIO pas, a CYLLIECTBEHHAR YacTb
HanpsokeHua 6,3 B GyneT npunoxeHa K aToMy
peauctopy R1, Ha oo HUTU Hakana NpuaeT-
CR JMLLbL ero octartok. Npy aToM nocreneHHo
NpouCOAOUT 3apsiaka  Koxaencaropa Ci
yepes peauctop R2 U auopHuiit moct VD2,
Opnaxo TpaqavcTop VT1 noka 3akpuiT, a 06-
moTka K1 pene obectoueHa ¥ ero KoHTaKTbl
K1.1 pasomkHyTHI.

Mo mepe nporpesa NaaeHe HanNpsHKeHUs
Ha HUTV yBemuMBaeTCs, a Ha peaucTtope R,
HaoBopoT, yMeHbLLaeTes. Yepes onpeneneH-
HOEe Bpemsl HanpsXeHue Ha Hell gocturHet
TaKOro 3HaA4EHUS, NPY KOTOPOM YXe He GyaeT

a0) vir wrzs
s "

HOKAY
KHHECKOIOQ

T o1 zoommxi65

pacTy, T. . HaCTYTNUT TenJioBoe paBHoBecUe.
MpumepHo B 370 Xe Bpema KoHaeHcatop Ct
33pAAUTCA HACTONBKO, YTO TpaHaucTop VT1
oTKpoeTcs U Yepea o6MoTky K1 noteuer Tok
Pene cpaboraeT, y ero koHTakThl K1.1 3amk-
HYT orpaHuuMTeNbHbI pesuctop R1. K Hum
Hakana GyneT NpURoXkeHO NONHOEe HanpsaXe-
Hue 6,3 B, u B nansHelilieM yepea Hee Gynet
npoTekaTe HOMUHanNBHLIA ToK. [poucxons-
LM NPYU 3TOM NOBTOPHBIM BPOCOK ToKA CY-
LecTBEHHO Oc/ialineH, NocKaNLKy HTb Hakana
yxe nporpeta. B HOMMHANLHOM peXuMe yc-
TPOVCTBO He OKA3bIBAST HUKAKOTO BAMAHUA Ha
HaKaNLHYIo Liefb KMHeckona.
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Cnenyet 0co60 OTMETUTD, YTO MNOMHLIA TOK
Hakana nofaeTcst aBTOMaTU4ECKK B OMTU-
MabHBIN MOMEHT, KOrma KaTof, yxe [ocra-
TOYHO MPOrpeT OrpaHUYeHHbIM TokoM. Of-
Hako Heo6X0AUMO TaKXe YKa3aTb, Y4TO La-
OAWMIA peXxuM Nporpesa HUTK Hakana Ku-
Heckona [OCTUraeTcsl LieHOM HeKoToporo
ysenuieHusa BpeMenu (Ha 10...15 c) rotos-
HOCTU KMHECKONa K HopMankHoii pabote. Ho
OYEBUOHO, YTO 3TO BLINOAHO, TaK Kak [oNnro-
BEYHOCTb [IOPOrOCTOALLErO KuHeckona Gy-
[eT CylecTBeHHO NosbillleHa. K ToMy e
NPY UCNIGNBL30BaHUM YCTPOKCTBa He Tpeby-
eTCR OXMaaTb nBe MUHYTH WM OOHY, Kak
NnonydaeTcs B APYruxX aHanormuHbIX 6nokax
(Hanpumep B [3]).

Ans Toro Yrobibl NpaBUNLHO BLIGPATE Na-
paMeTphl feTaneii yCTpoicTea, Heobxonu-
MO YYUTBIBaTL clieyioume ycnosusi. [o-
LOrpeBaTesit OTEYECTBEHHbLIX KUHEeCKOoNos
paccunTaHbl Ha HOMUHANBLHOE HanpsHxeHue
U, PasHoe 6,3 B, a Tok Hakana |, MoxeT
6LTs 0,3; 0,6 unu 1 A B 3aBMCUMOCTH OT
™na kuHeckona. Tak, Ans yepHo-Genbix
KMHECKONOB € HOMMHANILHLIM TOKOM NOA0-
rpesarens 0,3 A (47J1K26, 501K1B, 59/1K26,
61J1K2B, 67JIK16 u np.) conpotMenerue
peauctopa R1 nomxHo Gbith B mpenenax
8...12 OM, a ero MOWHOCTL paccesiHUsl —
Gonee 1 Br. 1NN KMHECKONOB C TOKOM
nogorpesarens 0,6 A (35J/1K2B, 43J1KSE u
Ap.) notpe6yercs OrpaHU4UTENbHLIN pe-
auctop R1 conpotueneruem 4.6 OMm u
MOLLIHOCTHIO paccesiHua He Meree 2 Br. B
LBETHLIX TENIEBU30PaX, rae NPUMEHEeHbL! K-
HECKOMbI C TOKOM noporpesatesns 1 A
(40NK2Ll, 40NK4L|, S97K3L u 61JIK3L),
HeOGXOAUMO YCTaHOBUTL peanctop R1 co-
npotusneHneMm 2,5...3,5 OM U MOWHOCTLIO
He MeHee 4 BrT.

PaccMoOTpUM KOHKpeTHHI npymep, no-
AICHAIOLLMIA BLIGOp mMapaMeTpos getaneii
ycipoiicTea. MpeananoXxmum, MMeeTcs Ku-
Heckon 61J1K3L, MuHuManbHLIN ToK nNogo-
rpesatens koToporo paseH 1A. Bes onuchi-
BaeMoro YCTPOUCTBa B HA4ANLHbIA MOMEHT
(U, = U,,.) conpotuBnetive ero xonoaHbix
HUATell Hakana pasHo R, = 2,7 OM (uamepe-
HO OMMETPOM), HauanbHLIG 6pocoK ToKa
Gynet paBen i, =U,__: R, —63 2,7=2,33A, a
6POCOK_MOWIHOCTH  — P = U p
=6,3x2,33=14,7 Br. Nocné nporpeBaHOMM-
HankHLIM TokoM (1 =1A) B Teuerme Onn-
TeNbHOro BpemeHU (B YCTaHOBMBLUEMCS
pexume) ee conpomnneuue yBENIUUTCA
J10 3HaYeHUs = U, ihion =6,3:1=6,3 OMm.
MNpu aTom notpe! nﬂemaa MoLHOCTL OyneT
pasHa P, =U_ xl =63 BT.

C noAKMoYeHHbLIM YCTPOMCTBOM B KMHeC-
Kone BO3HUKAET YXe He OAiuH, a nBa 6pocka
Toka W, cfienoBartenibHO, MOLHOCTH. Bo-
nepsbIX, NoTpe6nseMan HUTAMU HavanbHast
MOLHOCTb B MOMEHT UX BKNIOYEeHUS yepesa
peancrop R1paBHaP, .1 YTO CYLLECTBEHHO
Metblue P, (Ges pesictopa). Bo-BTopebix,
npu SaMLIKAHUM pesucTopa R1 nocne npo-
rpesa noforpeearenei NPOMCXOAUT NOB-
TOPHbIA POCT paccenMBaeMOi MOLLHOCTW.
OH GyneT paBeH pasHoCcTv MotHocTv P .,
noTpe6nsemMoi UMK cpasy Nnocsie 3aMblKa-
HUA pe3uctopa R1, u mouwHocTUP i
KOTOpas Ha HUX pacceuBaeTcst Henocpes-
CTBEHHO A0 3aMblKaHud peasucTopaR1. 3tor
6pOCOK TAKKE 3HAYUTENBHO MEHbLLIe B 310
oBACHAETCS TEM, 4TO NPU Nporpese Yepes
pesucrop Ri conpotuenenue HuTeit BO3-
pacTaer yxe [IOBONLHO CUSIbHO: NPUMEPHO
oo 08R_ (1. €. npumepHo Ao 5 Om).

OAHaKo, C OAHO CTOPOHDLI, CONPOTUBAE-
HUe peauctopa R1 4omkHo 6LiTh AoCTaTOu-
Ho 60MLLUMM, yTobhi Hanbonee adbdekmi-
HO NOMAaBMTh NepBoHajaNbHLIA GpOCOK ToKa
U MOLIHOCTH, a C APYTOA CTOPOHbLI, OHO
LOMKHO GbiTh HACTONBLKO Mo, Y4To6bI NOB-
TOpHLIK Gpocok Taloke 6uin Man. Cnenosa-

TenbHo, conpotuBneHue peauctopa R1 go-
JXHO 6biTh BLIGpaHo oMTuManeHLIM. Teope-
TUYECKK YCTaHOBNEHO, a 3aTeM NpakTuiec-
KM NOATBEPXAEHO, YTO' BuFOAHEE BCEro
MUCNOML30BATH OrPaHUYUTENbHDIN PE3NCTOoP,
COMpOTUBNEHUE KOTOporo pasHo R

Torna, onyckan NPOMEXYTONHbIe Btiumc-
neHusi, ansi KuHeckona 61J1K3L nonqu
cnep,ylouuae 3HaYeHUs MOLLIHOCTEM:
=368 8Br,P,,,, =3,34B1,P.__ =7, 8? B
Cne.uosarenbuo pasHocTe P, Y o P
pasHa4,53 Br. Orcionh cneyer, uto nepBo-
HaNAIbHBIA 6POCOK pacceMBaeMoil MoLLL-
HocTY Gynet cHuxen B 4 pasa (3,68 EmecTo
14,7 Br), a noBTOpHLIN I — B 3,2 pasa (4,53
Bmecto 14,7 Br). Ecnu npuHsits, ana cpas-
HeHusl, conpoTuBneHue peaucropaR1 pas-
HbiM 2 Om (BmecTo 2,7 OM), TO NepBoOHa-
HankHbLIA Gpocok GyneT ymeHblueH B 3, a
NoBTOpHLIN — B 4,2 pa3a. HaoGopoT, npu
conpoveneHun peauctopa R1, pasHOM
3,5 OMm, onu 6ynyT ymeHblueHs B 5,3 u 3
pa3a CoOTBETCTBEHHO.

Oqeauguo, YTO NOBTOPHLIN GPOCOK TOKA
ANA HATEM Hakana KMHeCKona Bee e MeHee
ofaceH, YeM nepBoHaYaNbHLINA. MoaTomy
MeHbLUAA CTeNeHb CHWKEHUS] NOBTOPHOro
Gpocka npu R1=R; Bnonxe onpaspaHa.
CnenosartentHo, .unﬂ NPaKkTM4ecKoro Buibo-
pa conpoTuBneHus peauctopa R1 pocra-
TOYHO JIMLLb U3MEPUTL CONPOTURNEHUE HUTU
(HUTel) Hakana kuHecKona B XONOAHOM
cocTosiHMU. YTO6bI HarpeB peancropa Gbin
He oYeHbL BeMK, XenaTe/lbHO UCToNL30BaTh
NPOBOJIOYHBLINA PE3UCTOP, HanNpUMep, Nepe-
MeHHbI peauctop MNMMN10 — 10 Om.

Heckonbko cnoB o napametpax Bpemsiaa-
npaouien uems R1C1. MNoctosHan Bpeme-
HU T Nporpesa nNoforpesaTens GoMbLUMHCT-
Ba COBPeMEeHHbIX OTe4eCTBeHHbIX KNHEeCKO-
nos pasHa 3...5 c. U3 Teopumn uasectHo, uto
3a Bpema 4 t Mpolecc NporpeBa MOXHO
cuMuTaTth 3aBepiieHHbIM. Moatomy, yTo6bI
U3NIULLHE He 3aTAMMBATE CTAAUIO pasorpesa
HUTEN HaKana, XefarTesibHo, 4Tobbl cpaba-
ThiBaHUWe pefie MPOUCXOAUNIO UMEHHO B
3TOT MOMEHT, T. €. BpeMs 3anepxku cpaba-
ThiBaHUA pefe OOMKHO 6WTL B npeaenax
12...20 c. OpgHako, ecnu 3TO Bpems no
KaKOM-HMﬁynb npuduHe OyneT mMano, TO
MOBTOPHLIN GPOCOK TOKA CTaHET Heonpas-
AaHHO GonbLMM. 3HaUMT, C 3aNacoM BpeMs
3a0epXKu ycraHaanuBmOT B npepnenax
17...25 c.

[ns Toro 4To6eui Munumuaupoaa‘m Bpemsi
3aflepXKU NS KOHKPETHOro obpasua Ku-
HECKOMNa, XenaresibHO ONPENSTMmTb peasib-
HY'0 MOCTOAHHYIO BpEMEHU T, TeM Bonee 4To
chenatb 3TO He O4eHb CNOXHO. C 3Toi
Lie/bl0 CHa4ana U3MEpSIIoT ConpoTHBTiEHUe
R, xanoambix nogorpesarteneil Henocpen-
CTBEHHO OMMETPOM (Nyullle Beero umndpo-
BbiM), 3aTeM onpenensior NPOrpeTLIX
nogorpeeareneil KOCBeHHO, U3MEPUB aM-
nMepMeTpoM TOK Hakana NpU U3BECTHOM
HanpsXeHnn Hakana U, » BblumcniMe no
3akoHy Oma. lMocne 3TOro paccunTLIBAIOT
MIHOBeHHOE 3HayeHue Toka Hakana |, no
KOTOPOro OH CHUBUTCS B TeYeHue MOCTOAH-
HOIi BpeMeHu t No npuGnmxenHoii dbopmy-
nel=U_, :(0,368 R, + 0,632 ). Hanpu-
Mep. npu R,=2,7 Om, R =6,3 Om,
u,.=638 nonyun =] 27XM(HaI'IOMHMM
rly I, =233A al —1 A).

Pacluutas aHaueHMe 1., Ha cTexnie cipe-
JIOYHOrO amMnepMeTpa HY)KHO cTeknorpa-

-dboM UMM paxe LLAPUKOBOI aBTOPYHKOM

HaHEeCTM XOpOLLIO 3aMeTHYI0 MeTKY NpoTHE
[eneHus, CooTBETCTBYIOLLErO HaineHHOMY
3HaveHulo. Ecnu Tenepb BkniouMTs oaHOB-
PEMEHHO LieNnb HaxKala, COBPaHHYIo No O6bIM-
HOW CXeMe, U CEeKYHOOMED, ToK B Helt ByneT
LOBOSILHO BLICTPO CHWXaTLCA. B TOT Mo-
MEHT, KOrla CTpenka amMnepMerpa cosna-

LeT C 37Ol MeTKOl, cnenyeT OCTaHOBUTL
cekyHaomep. lMokazaHHoe UM Bpemst U
6ynet paBHo . U Tak — Heckonkko pas
(nOBTOpHLIE U3MEpPEHUs chneayeT NPoBo-
OUTH MWL FIOCNe MONHOFO OCTLIBaHWUS
HUTU Hakana). 3arteM BbLIHUCASIOT cpen-
Hee 3HaveHue. NpeanonoXxmm, oHo pasHO
3,5 c. Torgpa noaGopoM peaucropa R2
yCTaHaB/MBaloT BPeMS 3aepXKu BK/O-
HeHus pene, YyTb Gonuiee 14 ¢ (4x3,5 c).

Cne,uyeT yKasaTb, 4TO €C/iM pene yc-
TPOWCTBA NO Kakoi-HUGYAb NpuuMHe (Ha-
npuMep, U3-3a MOHMKEHHOIo Harnpsbke-
HUA ceTn) cpabartLiBaTk He 6yneT, KuHec-
KON craHeT paboTatb C HeAOKa/loM, YTO
HeponycTMMo. CnegosatenbHo, B yCTpoi-
cTBe HeobXOaUMO NPUMEHUTH OTHOCU-
TenbHO HU3KOBOALTHOe pene. Moaxoaa-
wwiMK (No MHeHUIO aBTopa) NpexXae Bcero
MOXHO cuuTats pene P2C-10 (nacnopr
PC4. 524. 304, Tok cpaGatuiBaHus 80 MA,
conpoTueneHve o6MoTku 45 OMm), PGC-15
(nacnopt PC4.591.002, rok 30 MA, conpo-

menenme 160 Om) u P3C-9 (nacnopr |

PC4.524. 203, Tox 108 MA, conpoTtuene-
Hue 30 Om). NocnegHee HanGonee npen-
MNoYTUTESIHO, NOCKONLKY OHO cHabXeHo
HaNEXHbLIMU KOHTaKTaMU M3 NNatMHOUpU-
[MEeBOoro Cruaga, a TaKkke AByMs napamm
(BMecTO OfHOM) NepekMoNaIoWMX KOH-
TaKTHbLIX FPYNN, KOTOpbie A9 HaneXHOCTH
KOMMYTalLIMU MOXHO COefUHUTL Napan-
nesnbHo.

W3 ycrapeBluux pene Brnome no-
poiigyt PCM-1 (nacnopr 0. 171. 81. 50,
ToK 68 MA, conpotusnerne 60 Om) Mnu
PCM-2 (nacnopr 10. 171. 81. 51, vok 68
MA, conpotuBnerue 60 Om wm 10. 171.
81. 58, Tox 100 MA, conpotuBneHue
30 Om). HakoHeLy, C ycnexom MOXHO Npu-
MeHUTE ManoraGaputHbie asToMoGuNIL-
Huie pene 112, 3747, 113. 3747, 113.
3747-10 wm 111. 3747 (HanpspkeHue
cpabartbiBanus 4,5...7 B, conpotueneHue
obmoTku 85 Om). O6MoTKa 3TMX pene
uMmeeT MapkMpoBKy Yucnamm 85 u 86, a
HOPMAJTbHO PA3OMKHYTas rpynna KOHTaK-
ToB — umcnamm 30 u 87.

Ecnu B ycTpoiicTBe ycTaHoBneHo pene
P3C-9 (nacnopr PC4. 524. 203) wmwm
PCM-1 (nacnopt 0. 171. 81. 50) c asyms
KOHTaKTHLIMM rpYTNnaMu, TO OHOBpeMEH-
HO C ynpasJieHueM TOKOM Nodorpesarenst
uenecoobpasHo KOMMYTMpOBAaTL aHOf-
HYI0 Lienb KMHeckona NoaobHo ToMy, Kak
3710 NpeanoxeHo B [3, 4). Torna aHoaHoe
HanpspkeHue Ha KuHeckon Synet nogaHo
aBTOMATU4ECKK fIMLLL MOCse NpeaBapu-
TenbHOro MporpeBa HUTE Hakana, 4YTo
cnoco6CcTByeT COXpaHHOCTU Katoga. Tem
caMbiM Cpok cnyx6bl kuHeckonia 6yner
nononHUTeNtHO ApoaneH. 31o Tem Ganee
BaXKHO /18 KUHECKONMOB COBPeMEHHbIX Te-
NEeBU30POB, B KOTOPbIX SIaMrl HET, a aHo-
HOe HanprXXeHue NORBIAETCH MOMTU cpa-
3y noclie BKIOYEHUS.

B. BAHHUKOB
r. Mockpa
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CMNYTHUKOBOE TENEBUAEHUE

TIOHEP
N9 NPUEMA
CTB

CTPYKTYPHAA CXEMA.
NPUHLIMMAANBHAA CXEMA

B4 HACTW

0 IHAM U3 IOMYJAPHHX celfuac HanpaBleHUH paTuonoGH-
TeJILCTBA CTAJI0 KOHCTPYMPOBaHUE YCTAHOBOK JUIS n;éneua
CIIYTHHKOBOIO TENICBHACHUS B MHTEpBajle 4YacTor 10,95...
11,75 ITu. OpmHako H3-3a MaJIOro YPOBHS CHIHANOB TaKoH
OpueM BOo3MOXeH He Besie. B uacTHoctH, B Mockse ero
MOXHO CYHMTaTh YAOBICTBOPHTEJILHHM JIMIIb NPH HAIHYHA
aHTeHHH anaMeTpoM 1,8...2 M M KOHBepTepa € YDOBHEM IIIyMa
0,9...1,6 nb. OT TIOHEpa YCTAHOBKH Ka4eCTBO NMPpHeMa, KOHeU~
HO, 33BHCHT B 3HAYHTCIbHO MEHbINEH CTeNEeHH, HO TEM HE
MeHee Gopbba MIET 3a KaXHsle oMM Aerubea YyBCTBHTE b=
HOCTH. D10 M NobGynuio aBTopa paspaboTaTh ONHCHBACMBIH
37ieCh BRHICOKOKAYECTBEHHHH TIOHEP. KOHCTpYHPOBAaHHE KOH-
BEPTEPa ¢ YPoBHEM IiyMa okojio 1,6 nb Ha OTeUeCTBCHHBIX
MOJIEBHIX apCEHHUI-TATACBHIX TPaH3UCTOPaX 33TPYTHHTENBHO
H3-332 MX OTCYTCTBHsI y pamuomotbmureneit. ClefioBaTe/lbHO,
HOpPEKOMEHIOBaTh YTO-HUOYNIB Ui MOCKBHI, KpOME KOHBEP-
Tepa m%ﬁexmoro TIPOM3BOJICTBA, NIOK4a HEYETO.
}P_Dm OCKBH B HacTosilce BpeMs Hanbonee CHIBHBIMA
MOXHO Ha3BaTh CHTHAJIH KaHaJIOB -~ II amm: TRT1—TRT4
60° B. . — BOCTOYHOH NOJITOTH); HBE(,“ETP, RTT (16°B. .);
W (13° B. 1.); RAI DUE, INTER STAR (10’ B. 1.); KaHax 6,
A “ 8. 1.); TVN (19° 3. 5. — 3anagHo#l IOJITOTH);
BBC, CNN (27,5° 3.1.). KpurepHeM OLIEHKH KauecTsa MIPHEMa
TIPH KCTIO/Ib30BaHHUM aHTCHHH! INAMETPOM 2 M, KOHBEpTEpa €
ypoBHeM TiiyMa 1,2 1b H TpejyiaraeMoro TioHepa ¢ I0poroM
YyBCTBHTENIbHOCTH 9 nb MoXeT OBITb, KOHEYHO YCJIOBHO,
ypOBeHb TOINOPOroBoro imyMa. Jist ykasaHHBIX NPOrpaMM B
5TOM ciIy4ae B XOpoIllue JUlsl CHrHajla Orofly H Bpems CyTOK
IIIYMOBHIE BCILIECKH OTCYTCTBYIOT HJIH OHH IIOYTH HE 3aMETHHL.
yYMOBHI€ BCIUIECKH, BATUMbIE Ha S5KpaHe TeJIeBU30pa, — 9TO
Te Xe BHIaneHus YM Hecymelt, ypoBeHb KOTOpO# CpaBHAM
C YpOBHEM IIyMa KOHBepTepa.

Iie copceM HelaBHo, fo 3aMeHH cmyrHuka EUTELSAT
ECS-1 11a EUTELSAT ECS-2, B Mockse Obuid_BecbMa
CHJIbHB cATHaiH nporpamm 3SAT (13° B. i) B STAR-1 (10°
B. 11.). FIx Mox10 GBUIO NPHMHEMATD Ha KOHBEPTEP C YPOBHEM
myMa 4 u paxke 6 nb. Ha mpEMeHEHHYIO aBTOPOM YCTAHOBKY
KayecTBO IpHeMa 3HAUMTEIBHO MNPEBHINAN0 JaXe KaueCTBO
npreMa ¢ TenereHTpa. OcTajbHbe NPOrpaMMBbl Ha YIIOMAHY-
TYI0O YCTAHOBKY NPHHHMAJIHCH XyXe€. Jlna oueHku B Tabn. 1
JIaHH CBeCHHS O KauecTBe MX NpHEMa B YCJIOBHBIX €THHHIIAX:
ypclie NIYMOBBIX BCIUIECKOB Ha CTpPOKY IPH HMCHONL3OBaHHH
aHTEHHB! TAAMETPOM 2 M, KOHBEpTEpa C YPOBHEM HIyMa 1,216
¥ TIOHEpa ¢ MOPOroM YyBCTBHTENLHOCTH 9 nb.

HeobXonuMo OTMETHTD, YTO HOJIHOE OTCYTCTBHE IIYMOBBIX
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Tabnuua 1

TMoanunsa Monapusauus Kananbi-nporpammsl Yucno
UC3 CUrHana BCMNECKOB
Ha CTPOKY
Beprukansan | Kavanw 1,4,5 3.5
63° 8.1, TopuaoHTanbHan | Tabamua 5.8
’ Apabcxuin KaHan 5.8
BeptvkansHan | TRT1, TRT2 0
TRT3 0..1
TRT4 1.2
160° B.1. fopuaonTanbhan | Usingen 38
BJ 23
SAT=1 3.0
Beptukanbhar | KomvpoBanHbii KaHan 2.3
VIDEO POOL 2.3
19° 8.8 TopuaoTanbHas | MTV 3.5
Cnopr, Utanua 2.3
Beprukansian | Vicnanus, KOAMPOBaHHbIH 203
TELES 0.1
RTP 0.1
HBB, PTT } 0
Apabickuii kaHan 0
16° 8.2 TopusoHTanbHan | Hemelkuid kaHan 2.3
Benrepckuii kaHan 021
Bepvkanshan | SUPER CHANNEL 3.5
V5 1.2
DW 0.1
SERTE PARIS 0..1
MUSLIM TV 0
13° 8.8 TopuaotransHas | EUROSPORT 3.6
Kanan 1 36
PUNKT 5 2.3
TRT INT 305
MBC 35
FILM NET 210
Beptvkanbhan | RAI UNO 0..2
RAI DUE 0
TVE1,2 2183
SHOW TV 2.3
INTER STAR 0
10° 8.8 TopuaokTanbhas | Tabmuua 2.3
Kanan curMa 3.5
BeptvkansHan | Kanan 6 0
7°e.0. TopuaoHTansHan | PIK2, ET1 0
TV Cepbun 0..1
TV XopBatum 2.3
RTS SAT 0
Bepukanubas | ApaGekuid kaHan Kl
1% W3pannibCKuil KaHan 210
Pocewn 2 (ans Wapanns) 3.8
Beprvkanbhas | 3actaexa TGS 3.8
TpM KoAMPOBAHHLIX KaHana 2.3
19° a.n. TopuaoHTansHan | YeTuipe KOAMPOBaHHLIX KaHana 0.5
™ 0
Beptvkanbhan | BBC, CNN 0
Tabmuua 2.3
KaHan MARKET 293
CMT 3ms
21,5°a.n TopuaontanbHas | TCC 5.8
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BCIUIECKOB €llle¢ HE CBHIETEJILCTBYET O XOPOIIEM KauecTBE
u3o00paxeHus. OHO MOXeT OHTh HEYETKHM, C Pa3MHTHIMH
KOHTPAaCTHHIMH NEPEXOiaMH, C MEJIKHM IIYMOM, CXOXHM C
LIyMaMH [IpH BHICO3aACH, € 3aITyMJIEHHHIMH [{BETAMH B BHIIE
BYaJi H ¢ ocablieHHBM BX ypoBHeM. OJiHaKo Takoe H3o6pa-
XeHHe ellie nonacTcsi 06paboTke ClENMATBHHM YCTPOKCTBOM
— BRJICONPONECCOPOM € MENbI0 YIYJYIICHHS COOTHOLICHHUS
CHTHaJI/IIYyM B KaHaje IBETHOCTH, SIPKOCTH 4YyTh Gojbllie
ypoBHs uepHoro (BLACK SATURATIO ) M BOCCTAHOBJIEHHUA
CHHXPOCMECH.

CreflyeT HeMHOIO paccKa3aTh O OPOre YYBCTBHTEILHOCTH
TiOHepOB. B HacToslIee BpeMs MOYTH Bee 3apyGexkHble (PHPMBL
OCHAIAIOT CBOH iaa aGOTKH CHHXpOHHBIMH (pa30BHIMH JIEMO-
Iynsropamu (PLL). B TexHHueCKHX XapaKTepHCTHKAaX bl-
BAlOTCsl NOPOFH YYBCTBUTENLHOCTH 7...8 H Haxe 6ab. Onnako
BH3YaJIbHO peaTH3yeMH BHHTPHIN HOCHT CHMBOJIHYCCKHH
Xapakrep. Jleio B ToM, 9YTo OH nomydaercs B PLL 3a cyer
cyxeHus nojocH KadaHus I'VH no 24 MIm u Koppexkiinn A9X
nenin PAITY co cpe3oM Bume YacTor 4...6 MI'n. K ToMy xe
OOJIBIIHHCTBO KOHCTP i ¢ PLL paccydTaHO Ha BHICOKYIO
ITY (okono 480 MI'm). Do yenoxuser tpakr 14, Tak Kak
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APY. lanee cHrHaJl MOCTYyHIAeT Ha 3NEKTPOHHBIN Koy 7,
nofaion{Mi ero au60 Ha GWILTP 8, 160 Ha GWIETP 9. Oun
OTIMYAIOTCSA HIHPHHON NOJNOCH NPoNTyCKaHKA 110 YpOBHIO 3 1ib.
Buixons QHIBTPOB 8 M 9 Takke mepexsHOYalOTCs yepe3
SJIEKTPOHHBIM Koy 10 Ha BXoj elile ogHoro kKackama 11
yemmrens IT49.

C ycunarens IT9 curxan pa3peTRisAETCS Ha IBa HalpaBlie-
HHA: Ha YCHIHTEIb-OTpaHAYMTENb 12 B Ha perekTop APY 13.
C noclnepHero BHIPSAMIIEHHOE HallPSDKEHHE YTIPABJIsET Yepes
YCHIIHTENIb TOCTOSHHOIO ToKa 14 Kackamom 6. C BHXOna
ycriHTena-orpaHnyuTens 12 curnan 119 npuxoanT Ha nemo-
%eﬁgp 15, cyxamuit onHOBpeMEHHO H ICTEKTOPOM CHTHalIa

Hemo, BaHHHH TeJIeBH3HOHHBIN CHIHaJl YCHIABACTCS
KackanioM 16 u uepes ?mwrp 17 npoxonnT Ha yCHINTENBHHH
Kackan 18. @unbrp 17 ycrpanser npeanickaxenus I1IITC u
TIONIaBJISICT CHIHAaJl 3BYKOBOIO CONpPOBOXIEHHA. CKOPPEKTH-
POBaHHHH CHTHaJl KOMMYTHpyeTcs B Kackame 19 ¢ menvio
KOMIIEHCAIIMM MAleHHs YPOBHS CHIHalla IIpH pabore ¢ y3Kol
TOJIOCOH YacToT. B HeM Xe H3IMEHSeTCs H NOJISIPHOCTD CHTHA-
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Tpebyetcs GuibTp Ha [TAB-ax, yToGH obecneunTs HeoOXonU-
MyIo KpyTH3HY ckaToB AUX. KpoMe Toro, Takas Beicokas 114
HE [O3BOJLICT HCMONL30BaTh 3GMGDEKTHBHNYN OrpaHHIUTEID,
IIO3TOMY B NONIOOHHIX KOHCTPYKIIMSAX HEOOXOMHMO IPAMEHSTD
0YeHb 3QPeKTUBHYIO cHCTeMy APY.

UTto Xe KacaeTcsi BUyalIbHOIO 3¢ddeKTa, T0 OH BHPaXKAETC
B OYMITIEHHH YYaCTKOB H300paXeHHs, CHTHaJI KOTOPHIX epe-
JIaeTCsA ¢ IOHMXKEHHON ZieBHanuell (KOHTpacTHOCTDb H300paxe-
HHSA MaJia), H NOSAIBIIEHHH ITYMOB Ha Y9acTKaX, CHTHAJI KOTO-
PHIX MEPEAAcTCs C MOBHINEHHOM JicBHanmell (KOHTpacTHBIE
nepenajn, HaCHIICHHNIE [BETOBLE NOJIs, Yalle KpacHbe). B
pPe3ylIbTaTe BOSHAKAIOT TAHYUKH (6elible WiId yepHble Ipofio-
xenns). IllyMoBHe BCIUIECKH CTAHOBATCS 6ojice KpYIHHIMH,
X0Ts1 H Gojlee peIKUMH.

B ocHOBY npeIaraeMoro Juisl IOBTOpeHHs TIOHEpa 3aJI0XKe-
HbHl UIMPOKO HM3BECTHHE NPHHUORIOHN KOHCTPYHpPOBaHHS. B
YaCTHOCTH, TPaKT 3BYKa H oOmHM TpaKT NPENCTABIAIOT
coBoli MepeCYATAHHNN Ha OTEUECTBEHHHE SJIEMEHTH BapH-
aHT, MO3aUMCTBOBAHHBIN H3 MAaTePHAIOB 3apyGeXHOM mevaTy.
Jlpyrue yann aMel0T ocobeHHOCTH. PaspaGoTke TIOHepa npefi-
[IecTBOBAJI aHAJIM3 KaK 3apy0exHbX [1,2], Tak H oTedecTBEH-
HBIX PaIHOMIOOGHTEILCKAX KOHCTPYKIMH. ITpakTHyecKye HC-
MHTaHU NOKAa3aJIH, YTO IpH CPaBHEHHH ONHCHBAEMOIO TIO-
Hepa C 33 XHHMH ycTpoiictBamu (ZEHNDER BX-13,
DIORA 081), IMEIOIMMH CTATHIECKHH NOpOT YyBCTBH-
TCIBHOCTH 6 nb, kKauecTBO M300paXeHHA NPH OTHOLIEHHH
CHTHAJI/IIyM Ha BXopie KeMonyinsropa 6..8 nb He ycrymaer
9TUM obpa3nam.

Crpyxtypnas cxema ycTpolictBa m306paXena Ha pmc. 1.
CurHan gacroroit 950...1750 MI'm nocrynaeT Ha JIMHeHHBIH
IIHPOKONIONIOCHHH YCHIHTENE 1, KOoTOphIlt oGecneuynBacT He-
00X0[IMMOE NPEAIBAPHTEIILHOE YCHIIEHHE. BXOIHOE CONPOTHB-
JIeHHE YCHJIUTE]ISA COIJIAaCOBAHO C BOJTHOBHM COIIPOTHRIICHHAEM
KaGesid JUIHHOK 110 30 M, COSAHHSIONIETO TIOHEP ¢ KOHBEPTe-
poM. C yCRIIHTENAl CHIHAJI TIPOXOJIAT Ha MepecTpauBacMBbii
¢ubTp 2, conpsixeHHnilt ¢ rerepomuHoM 3. KonebaHus
rereponuHa Yepe3 OydepHbilt Kackal 4 Bo3nelCTBYIOT Ha
CMECHTEND S, KyJla IPHXOIUT H CHTHAN ¢ (GHIBTpa 2.

Curnan IT4 co cMecHTeNs BHpesieTcs KacKaloM 6, KoTo-
PHIHl CIYXHT TaxKe MCHOMHUTEIbHHM 3JIEMEHTOM CHCTEMH

Paavo Ne 4, 1993 r.

na. Yewmrens 20 nosoant [ITIIC no HeoGXomHMOro ypoBHS.

YcrpolictBo 21 BBeNseT H3 CHrHala, MOJYYeHHOIo B
pe3ynbTare npedblnyluX o6paGoToK, CHTHall JHCHEPCHH H
noiaiseT ero. Kinou 22 KOMMYTHpPYET Henb MOAKIIOYEHHs
BHeEIIHero nekopupyooniero 61roka. MonHne Kackanpl 23 — 25
006eCcIeYHBAIOT Ha TpeX BbIXoJiax HanpspkeHne 1 B nipu conpo-
THBJICHHH Halsyam 75 OM. Ycuwnarens 37 npenHa3HaueH s
nopayd I1IITC Ha Bxon BHemHero 60Ka.

VcHneHHE IeMOIyTHPOBAaHHBIH CHIHAJT TIOCTYTIAET TAKKE
Ha QUILTP 26, BLUICIAIONHYN NOJNOCY CHIHAlla 3BYKOBOTO
conpoBoXjicHHs. I'etepoiiH 27 H CMECHTENb 28 NEPEHOCAT
cnekTp ITY 3Byka Ha wactoTy Gmastpa 29 — 30, WHpHHY
TIOJIOCH! TIPOITYCKaHHUA KOTOPOIo H3MEHSIOT NepeKinioyareiieM
36. leMomymipoBaHHBIM CHTHAJ 3BYKOBOTO CONPOBOXIEHH C
Iemonynatopa 31 yepe3s ycwIHTe b 32 NpOXOIUT Ha TPH BbIXONA
H Ha BXOJi BHELIHETo AeKOHApYyonlero Goka.

YcrpoiictBo AITYI 06pa3oBaHo yCHIHTENEM TOCTOSAHHOIO
ToKa 33, BHKJII0YaTesieM £4 H Y3JI0M PETYJIUPOBKH 35, KOTOpHIH
YIPaBIAET TCTCPONUHOM 3 H GHIBTPOM 2.

HHIMIIHATbHAA CXeMa BHICOKOYaCTOTHON YacTH TIOHEpa
H axeHa Ha puc. 2. C BbIXoJla KOHB! a, pa3MeIlleHHOro
Ha aHTeHHe, CHrHaJ yactorolt 950...1750 MI'm noctynaer Ha
BXOJl YCWIHTENS Ha TpaHanc'm]gax VT3, V14 ¢ xoapdumen-
ToM ycwieHus okono 20 nb. HanpsokeHnme NIHTaHHA Ha
KOHB noaaloT no Kabemo, CoequHAIoNieEMY ero ¢ TIOHe-
POM. OTO HampsikeHHe YCTAHABIMBAIOT B OJIoKe IHUTaHHS
paBHHIM +17,5 B, Tax Kak GoJIbIIHHCTBO AIMIIOPTHHIX KOHBEp-
TEPOB HMEET BCTPOCHHBIN cTabHIM3aTop H UTACTCS] HeCTaOH-
JIN3HPOBaHHKM HanpspkeHHeM +15...24 B. Ecnu Xe Henonb-
3yeTcs KOHBepTep 6e3 BHYTpeHHero CTabWIn3aTopa, To Hanps-
XeHHe IUTaHWA YCTaHABIUBAIOT B TIOHepe paBHHIM +12 B.
Ounbtp CSL.2C6C7 Ha BXofie KoppekTHpyeT AUX YCHIHTeNS.
OT10 HeoOXomMMO JUIA KOMIEHCAamuH cnajga KosbdHuueHTa
nepenayy TpaH3HcTopoB CBY Ha BHICOKHX YacToTax. Kpome
T0ro, (WILTP IO3BOJIAET COIIACOBATL BXOJ YCHJIMTCNIA C
COCIMHHUTCIILHHIM KaberieM. Ilapa3sHTHBE eMKOCTH B MHIYK-
THBHOCTH BHBOJIOB JIeTajle H MOHTAaXa TakKe BIMAIOT Ha CIafl,
AYX ycuimTeNs, I03TOMy [IpH MOHTaXe CIIEJ[yeT YKOPOTHTb
BHIBOZIK JieTasielt io 1,5 MM. OcoGo cnemyeT oGpaTHTh BHAMA-
HHEe Ha MOHTaX BXOLHOIO rHe3la M KoHneHcatopa CS5. OHu
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JIOJDXHH GHITH pasMellieHH Kak MoXHo 6rmke. O6mas Hepas-
HoMepHocTb A9X ycwiurenss — npuMepHo 4 nb. Pexaambl
TpaH3ucTopoB VI3, VI4 no noctosHHOMY TOKY BHOpaHH 1O
CIIPaBOYHHIM JaHHHM. MasiomyMmsimui pexuM 31ech He 005~
3atenieH. He HyXHO TakXke CTPEMHUTHCA NOJTYIHTh MAKCHMallb-
Hoe ycHIeHue nopfopoM pe3UCTOpOB B Helsx 6a3 TpaH3UCTo-
POB, TaK KaK BO3MOXHO CaMOBO30yXIeHHE.

YcuneHHHM cHrHan (okoj1o 100 MB) IpHXONUT Ha NepecTpa-
MBaEMHIHl M CONpSDKEHHBHIN ¢ rereponuHoM ¢Gmastp L7 —
L10VD4VDS5. ITIinpeHa NojocH NponycKaHus o ypoBHIo 3 1b
3ABMCHT OT TOTO, HACKOJIbKO GJIM3KO PACHONOXEHH NeTIH
cBasu L7, L10 x nunusaM 18, 19, n3MeHsIeTcs M 3aTyXaHUe,
BHOCHMoe QIIBETpoM. B obiieM ciydae IIHPMHA €10 TMOJIOCH

Hul n3MeHsiercs B npepeniax 1060...1935 MI'u. CiienoBatesib-
HO, m{TePBan gactoT 950...1750 MI'l npu NpoMeXyTOo9HOH
gactoTe 135 MI'l nepekpHT ¢ 3amacoM M CBEPXY, U CHH3Y.
YacToTy reTepofiiHa B Hadajle MHTEepBaja YCTAHABIMBAIOT
HM3MeHEHHWEM JUTMHH KaTymKn L4 ¥ NoicTpoeYHHM PEe3UCTO-
pom R3S. BepxHsis 4acToTa reHepHPYEMBIX KOJieGaHUH 3aBUCHT
OT JUTMHH BHIBOIOB JieTajieli. YeM oHU Xopoue, TeM Gojiblie
K03 dUIHEHT NepeKpHTHs 10 YacTote. Ocoboc BHUMaHHE
clielyeT Ylie TUTh IpH MOHTAXE IUTHHE BHBOIOB KOHJIEHCATOpA
C9. 1Ipn mHe 1 MM OHM JNOJDKHH COSIMHUTL BapHKan VD3
€ KOJUIEKTOPOM TpaH3ucTopa V1 no4rd y caMoro ero Kopmy-
ca. AHaYye He ymacTcsi HEpPEKpHTh BeCh MHTEpBal 4YacToT.
Pa3zmepsl Katymku 1.3 u ee 1o6pOTHOCTH TaKXKe BIMAIOT Ha

Bewrod budeq

NpOnyCKaHHs He NODKHA Ghith yxe 30 MIm. Ilpu s1oM
NofIaB/ieHHe 3¢pKaJIbHOTO KaHalla, HaXOOAILErocs No 9acTore
BHIlle CHTHajJla Ha YIBOCHHYI0 MPOMEXKYTOYHYIO 4Yacrory
(270 MTI), pasHo 30 b u ynaercs yhepXaTb CHIHal IpH
mepecTpoliKe 9acToTH B 06/1acTH pe3oHaHca ¢ribTpa. [lon-
crpocuHbi#t pe3uctop R18 npeanasHadeH Ul COBMEIHNEHHS
pe30oHaHca PIIBTPa C YacToToH reTePonnna muHyc 135 MI'm
B KOHIle HHTepBaya yactoT (1750 M)

HenuHefHOCTh HAYaIbHOTO YYaCTKa XapaKTepUCTHKHA Ba-
pukanoB VD4, VDS He urpaer poJiy, TaK KaK NOYTH TaKoH Xe
HeJMHEeHHOCThIo obJlanaet rereponud. Kpome Toro, 1ipu noa-
xmioyeHAd e AITYT Ha BapHKanax NOSABUTCS HEKOTOPOS
HanpsDkeHHe U HeJIMHEHHOCTh OKaXEeTCS 3a IpElejlaMH pery-
JIHPOBKH YacCTOTH. Pe3oHaHC GIbTpa IpH HyJIeBOM HaIIpsDKe-
HHH HAa BapHKanax popkeH OHTh Ha dYactote 925 MIm.
3aryxanue GWIBTpa NpHM IIHPDHHE MOJIOCH TIPOIyCKaHHS
100 MI't — ne Gonee 10 ob.

I'eteponun coGpad Ha TpaH3ucTope VT1. ITpu ykasaHHHX Ha
cXeMe HOMHEHAJIAX 3JIEMEHTOB YaCTOTa FeHepHpYeMBIX Kojieba-
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K03 PHIHEHT NepeKpHTHA N0 YacTtore. HYyXHO OTMETHTD,
YTO MIOCKOJbKY TONOJIOTYs IUIaTH IeTepOHHA 3ajl0XeHa i
TONIHAHH CTEKJIOTEKCTONIUTa 1 MM, NpEMeHeHUe MaTepHrajia ¢
Jipyro#i ToNIHHOH HeporrycTrMo. HanpyuMep, HHIYKTHBHOCTb
L6 ¢ MaJnM BOJIHOBHM conporusieHueM (30 OM) Takke
obpazoBaHa Tonojiornett 1UIaTH.

cTabHIM3aMH aMIUTATYIH FeTeponuHa ciyXuT Gydep-
HHH KacKajl Ha TpaH3ucTope VTI2. 3nech NpONCXOMAT YCHIe-
HHe U OrpaHuYeHHe aMILTHTYIB CHHYCORIATBHBIX KojleGaHHH
IeTEPOIHHA U €ro pa3Bi3Ka OT GHILTPa ¢ H3MEHAIIMEMHACSH
napaMeTpaM¥ IIpH nepecTpoiike. B obmeM ciydae aMILTATYZIA
CHIHaja TeTepofMHa BIHSeT Ha ycWIeHWe NpHeMHHKa B
niesioM. [TockonbKy B IHORHOM CMecHTelle VTS JIMHEapU3aldd
npoliecca npeolpa3oBaHAs HyXHO GOJbIIOe HATIPSDKEHHE, TO
¢ 6ydepHoro Kackaza V12 noJDkeH NocTynaTh CHrHaJ Hampsi-
xeHneM He MeHee 500 MB. Ilpm HeoOxomumMocTH 3TOrO
106HBalOTCA H3MEHEHHEM HANPSKEHHS CMEIeHHs H COrJlaco-
BaHHWeM, nonbupas KoHneHcaTop C14.

Pammo Ne 4, 1993 r.
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Yepes nens R1SC1S curnan rereponyHa Bo3eHCTBYeT Ha
aHoq cMecHTeNbHOro fiuozia VD6. C Hero curdan ITY nocty-~
naeT Ha O[IMH U3 3aTBOPOB NojieBoro TpaHauctopa V5. [ipyroit
3aTBOP HCHOJB30BaH JUISl PETyIIHPOBKH ycuneHus. [iybmHa
perymupoBkH APY papna 40 nb, 4to oYeHbL BaXHO LA
KOMIEeHcauu pa3bpoca ypoBHe#t IPHHAMAEMBIX CUTHAJIOB C
KI?):} M COOCTBEHHOH HepaBHOMEPHOCTH TPaKTa JIo IETEKTOpa

Konryp L12C25C26 B niermu cToKa TpaH3ucTopa VIS BHIe-
sisier curdan 119 (135 MI'n). HIupuna noNocH NpoIycKaH#sg
koHTYpa — oKojio 100 MI'n. Takas Hu3Kasg NOGPOTHOCTH
KOHTYpa onpapiaHa HeoOXOIMMOCTDIO IIPOITYCTATH BECh CIIEKTP
curHaia 6e3 JJHHeHHBIX HckaxeHn#. Eciu ke nojioca npoiryc-
KaHHs 3/leCh OKa3a1ach GBIl yXe NOJNOCH (HIbTpa TpakTa 114,
TO HeH30€XHO BO3HHUKIIH OB HCKaXXEHHsI Ha y4acTKaxX naoﬁpa-

HHEM, YCTaHaB/IMBAIOT TaKoM, YTOOH OHa OBUIa He MEHbIle
YYBCTBUTENLHOCTH, OTPaHUYCHHOM ITyMaMu KoHBeptepa. Ilpu
cJ1aboM CHTrHajie HalpsDKEHHE Ha BHIXOJe MHKpocXeMB DAL
yBemruuBaeTcsi 10 +10 B i tpaxT ITY noHocThio OTKpHT. ITpK
CHJILHOM CHTHalle HanpspkeHHe APY mepexomur B oTpmiia-
TeJbHYI0 06sacTh M Tpauauctop VTS 3akphiBactcs. KoHneH-
catop C35 cHrxaeT GHIcTpoeticTBie APY, Ho ie/laeT ee oueHb
ycToituuBolt. K Bhixomy MHKpocxeMH DA1 noIkIioYeH cTpe-
JIOYHBH MHIKKaTOp (S-MeTp), NpefHa3HaYeHHBH U1 HHIH-
Kallii YpOBHS M TOYHOCTH HaBeleHHS aHTCHHH.
Perynupyembiit iienibio APY cHrHas NpAXOIAT Ha OTPAHAYH-
Tenb DA2. OH orpaHHYMBaeT CHIHal Ha ypoBHe 250...300 MB.
Takott ypoBeHEL AOCTATOYCH 7151 HOPMaJILHOM paGOTH IEMOTY-
JisiTopa. Ecii curHan oueHnb cnaGuift, TO orpaHHYHTENb GyzieT
paboTaTh KaK JIMHEMHBIH ycrmTe b OnHako NTyGHHY (opor)
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]
XKeHHUs, CHTHaJI KOTOPHIX NiepeliaeTcs ¢ NOBHIICHHON JeBHa-
et (KOHTPACTHHIC NIEPEXOMIB, IPKHC [BETOBHE NOJIA).

Hanee curuan ITY ycunmBaeTcsi KacKaJloM Ha TPaH3HCTOpe
VT6 1 npaxonuT Ha busTpu ITY, nepexinoyaeMble THOIAMA.
ITo cxeme XOpoIllo BHAHO, KaKHE JHOOH OTKPHIBAIOTCH H
3aKpHIBAlOTCH NPH Nofiaye HanpsokeHust +12 B wm -12 B na
npoxonHoi koHneHcaTop C67 nepexmodareneM SB2. Cnenyer
33METHTD, YTO TAKHE KOMMYTAIIHOHHHIE IIEITH BHOCST 3aTyXa-
Hue Ha yacToTte 135 MI'n. Tak muon, yepe3 KOTOpHH Hemloc-
PEACTBEHHO NPOXonuT curHan IT9, BHOCUT 3aTyxaHHE OKOJIO
3 n1b. OWILTPH Y3KOM M IIHPOKOM MOJIOCH TAKX€ BHOCST
3aTyXaHHe, 3aBUcAIIIee OT HacTpoitku. OfiHako 6eCIOKOHTLCS
00 3TOM He CTOMT, TaK KaK YCHIEHHE B AKTUBHbIX HEIISIX UMECT
JIOCTaTOYHBIH 3amac.

B1paxt ITY BXOAAT N1Ba [IEpEKII0YaEMBIX [I0JIOCOBLIX (PHIIE-
Tpa: OMUH — C HIHpHHOM mNojiock 27 MIm, npyroit — c
mepuHoi 19 M1 (st HC3 «ASTRA», B KOTOPOM JICBHAIUSA
cHI'Hala MeHblIe). Kaxnbit gpUILTp COCTOMT M3 TPEX B3aUMHO
PaccTpoeHHBIX KOHTYPOB, oOpasylomux A9X ¢ JOCTaTOYHO
Majo#t HepaBHoMepHoCTHIO. IIpu nopave HanpsokeHus +12 B
nepexmoyaresieM SB2 Bkmouaetcst puisTp Ha 19 M1, a npu
nogaye — 12 B — ¢bunstp Ha 27 Ml

Ilocne Tpakta IIY9 cHrHan ycHIMBaeTCs B YCHIIHTENIe Ha
TpaH3HcTopax VI9 m VT10, kotopble 00pa3yioT JHHEHHBIM
yewinrenb ¢ HeGoNmbillof KoppeKlHe#. 3aTeM YCHICHHHH
CHIHa/ AeTeKTHPYIOT AHonb VD7 u VD8. OH Xe nocTynaeT Ha
BX0Jl orpaHHYHTeNs1 DA2.

Muxkpocxema DA1 sunonnser dyuknuu YIIT B netne APY.
Ha unBeprupyonsi Bxon MEKpocxeMbl DAL nipExXonuT CHT-
Haj ¢ geTekTopa APV, a Ha HEMHBEPTUPYIOIUH — HalIpsDKe-
HMe C IOACTPOSYHOro pe3ucropa R26, KOTOPHIM MOXHO
yCTaHAB/IHBATh aMIUTHTYLy CHTHaJla, IOlaBacMOT0 Ha OTpaHH-
yutenib DA2, perynupys riyOMHY HayallbHOTO 3aKpLIBAHHSA
cucTeMH APY. DToT cHrHain fojokeH OHTh YyTh GoJbllie Toro

3HaYeHHs, IIPH KOTOPOM YCTPOMCTBO NEPCXONUT B pPEXHMM
OFpaHHYEHHs, T.€. YYBCTBUTEIILHOCTh, OTPaHHYCHHYIO YCHIe-
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nernd APV ycraHaBnmuBaloT Tako#t, 4ToOH yXxe npm ciabGo
Pa3TMYIMOM CpellU HIYMOB M300paXeHHH Ha 3KpaHe TeJICBh-
30pa OTPaHUYHTENb Y€ BXOIWI B peXHM OTpaHHYCHHUA.

B TIoHepe NPIMEHEH AEMOYIATOP C YIy4YIlIEeHHRM IOPOToM
YYBCTBHMTEJILHOCTH — JIETEKTOp oTHoueHHH. OH npenHasHa-
yeH JuIs paboTh B YCTOBHAX, KOTZIa OTHOLIIEHHE CHTHAJ/IIyM
Ha ero Bxoze paBHO He MeHee 9 nb. IlpuHiun ero pabors
OCHOBaH Ha CJleXeHHMH 3a pasHHAne# ¢az HNBYX CHIHAJIOB.
JIeTeKTOp COIepXWT LEeTO C YCHIHTeJleM Ha TpaH3HCTope
VT11 u pe3zoHancHolt nenbio 1.22C87C88, HacTpoeHHO! Ha
cpenuiolo yactoty TpakTa ITH (135 MI'nr). B netie IpoHCXOUT
cpBur (hasel carHana. IIpy yka3aHHbBIX Ha cXxeMe HOMHBHAanax
NMPOTAXEHHOCTD IMHEMHOT0 YYacTKa S-KpHBOM IeMOIYIIATOPa
paBHa 30 MI' (120...150 MI'm).

ITepeMHoXuTeNb cobpan Ha quonax VD16 — VD19. Ilupo-
xonofiocHHe TpanchopmaTopsl T1 1 T2 HaMoTaHH Ha ¢deppr-
TOBBIX KONbIAX. [{eMOmynsaTop HMeeT JiBa BHIXOHA: OIMH —
HCIIONIB30BaH A yrpasjieHus cucreMoitt AITUT, ¢ xpyroro —
Yyepe3 perynsaTop ypoBHs RS51 u BHICOycHINTENb Ha TpaH3KUC~
Topax VI7, VI8 curHan noctynaer Ha BXOJ HH3KOYaCTOTHOH
YacTH TIOHepa. 31ech pa3Max TelleBU3HOHHOTO CHIHalla paBeH
20...30 MB.

(IlponoirkeHue caeayeT)
A. ronbloB

I. Mocknsa
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SBYKOTEXHUKA

H asepHoe mHorue Bnaaenbubl YKY xotenu 6l
YRYSLIMTL MX SKCTUTYaTaUMoHHbIe yaoberea.
370 HETPYAHO caenaTh, Aononue YKY aBToMa-
TUHECKMM CONOKTOPOM BXOAOB, KoTophifi o6ec-
NOYMUT MX NOOXMOYEHUE K TOMY BXOAY, Ha KOTO-
POM WMEBTCH 3BYKOBON CUrHan.

OcroMILS TEXHENIOCKE? ZADAXTCPDECTHER CCICKTOPS

Yucno XOMMYTHPYEMBEX BXON0B

Bpeus BLHGOPKH HYXHOTO BXOZ8, C .. 1
HoMuBanpHas TyBCTPETENBHOCTh CCICKTOPA, 90
Bxommoe compe xOu 62
Tox, MA, noTpebnseMiil OT HCTOYHHXA NHTAHAA:
+15B 60
—15B 20

NpuHUMNKMansHas cxema "cenexTopa BXoda
nokasaHa Ha puc. 1. OH COCTOMT U3 ycunureneii-
¢opmuposateneli yNpaBasiowuX MMINYNLCOB,
CUCTOMbI Jlorudeckoi o6paboTku CUrHANa U Uc-
nonHMTenbHoro ycTpoitcrsa. Yeunurenn-popmn-
PpOBATENM YCUNMBAIOT BXOAHHI® CUrHanbi NpuG/n-
autenbHo B 90 OHu coBpatnl ha OY
DA1 —DA3, xaxapiit 3 XOTOPbIX OXBa4eH ABYMA
uensisu OOC. MNepsan — yepe3 peanuctopsl R3,
R9, R10 — 3anaeT Heob6xoaumMoe yocuneHus, BTO-
pan— yepes anoast VD1, VD4, VD6 — orpalu4m-
BaeT YCWAeHUS OTPULIATE NLHON NOMYBOMHL BXOA-
HOro curHana Ha yposHe — 0,5 B, uto Heo6xonu-
MO [IS HOPMANILHOTO peXuma paGoThi flocneay-
IOLMX Y3NOB COREKTOpa.

BxopHbie cUrHanbi, youneHnsie OY DAt n DA3,
yepes uenu VD2R4 u VD7R11 noctynaior Ha
HaKoMMUTeNnbHLe KoHaeHcaTtophl C3 u C6, koto-
phie obecneumBaloT 3aaepiay BmiGopa Bxopa
npubmautensio Ha 1 ¢ n, Takm oGpa3om,
nomoraioT uaGexars adxpexTa «pbickaHus». Moc-
IO HAKOMUTE NBHBLIX KOHASHCATOPOB BXOAHHIO CUT -
Hanl NocTYNAT Ha Tpurrepsl DD3.1 n DD3.2.
Ciona xe depe3 auoas VD3, VD5 m Tpurrepsl
LUmurra DD1 1 DD2 noaaioTcA BXOAHLIe CUTHaNb
HenocpeAcTBeHHo ¢ BbixopoB OY DA1, DA2.
Cucrema noruyeckoi o6paboTki curHana Bbi-
nonHexa Ha tpurrepax DD3.1, DD3.2. B ee
YHKLMM BXOAMT OLIEHKA HaGopa BXOAHLIX CUrHa-
JIOB ¥ BLAA4a YNPABASIOWMX CUTHANOB Ha ucnon-
E;m;(r;uoe YCTpOHCTBO, Peanu3oBaHHOe Ha pene

1, K2.

PaccmoTpuM Tenepe paBoTy cenextopa npu
HanNU4YMM CUrHana Ha TOM AW UHOM ero BXOAaA.
MNpy NONBNeHWM CUIHana 3IBYKOCHWMATENA Ha
BXOAHBIX rHe3jax XS2 («3c-M») Ha Bxoae 4 MuK-
pocxembi DD3.2 BO3HMKAET CHIHAN NOTU4ECKOH
©AMHULL, KOTOPbIH NepeBoanT €6 B COCTOAHUe
NOTN4ECKOro HLy)ga. B pe3ynsTare NOUNOHeHHbIH
K Beixogy 2 DD3.2 vpanauctop VI3 otkmouaer
nuTanue pene K1, K2. X KOHTaKThl OKa3LIBAIOTCA
B BepxXHem (Mo Cxeme) MONOXeHWH W CUrHan
3BYKOCHUMATE/IA MOCTYIAGT Ha BXOA YCUIUTONS
34. OnHOBPEMEHHO CHIrHall, NORBAAIOWMACH Ha
puixozie 1 DD3.2, otkpwiaaeT TpaHaucTop V14, u
BIAIO4EHHDLIH B 60 KONNGKTOPHYIO LieTb CBETOAU-
o HL3 3aropaeTcs, CUrHaNM3upys BIIIO4eHUe
Bxoaa «3c-M». MNocTynneHue CHIHANOB Ha ApPY-
e BXOAb CONEKTOPA He MOXET U3SMEeHUTbL CO-
CTOSHU® KOMMYTUPYIOLMX pene.

Ecnu Xe curHal Ha BXOAe 3BYKOCHUMATeNA
OTCYTCTBY®T, @ Ha rHeaiax XS3 «MarH.» nossns-
eTcsICHUrHaN MarHuTodoHa, To cenexTop paboTa-
©T HECKONBKO MHAYO. YCUNOHHBIH CUrHaN € BbiXo-
na OY DA1 yepes auop VD3 noctynaey Ha ¢op-
MUPOBATENL MMTYNLCOB, BLINONHOHHbIA Ha TPUr-
repe LLimutta DD2. ChopmupoBaHHbie UM npa-
MOYTONbHbLIe MMITYNLCHI O Bbisoaa 11 mukpocxe-
bl DD2 nocrynaior Ha Bxop C (BuiBon 3) Tpurre-
pa DD3.2. B pesyntrate Ha Buixofe 2 aToh
MUKPOCXeMbl NOABARBTCA CHTHAN MOTU4ECKOro
HY”S,, KOTOPbIfi OTKPLIBAET TPAH3UCTOP VT3, nox
nopaet nuTalowee HanpsxkeHue +15 B Ha pene
K1, K2. Ho npy HanuuuM curHana Ha Bxopa
martuTodoHa curHan ¢ seixona OY DA1 noctyna-
eT elye ¥ Ha avoa VD2, BuiabiBas NoseneHue Ha

14

ABTOMATNYECKUUN
CEJIEKTOP BXOJ/IOB
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Mocrynue Ha Bxon 10 Tpurrepa DD3.1, svor
CMIHAN NePeBOAMT o B COCTORHUE JIOTH4eCKOo-
O HYNS, NPYU KOTOPOM Ha BuixoAe 12 npucyrcTay-
©F CUrHan noruueckoi epuHmuLbl. MNonas Ha Gasy
TpaHaucTopa VT1, aToT cUrHan NnepeBoMT ero B
pexnM HachillioHusi. B pesynbTare 3ambikaeTca
uenb nuTakms pene K1, kotopoe cpaGarnisaeT U
cBoumy KoHTarTamu Ki.1 m Ki1.2 noaxmovaer
gxofi MariuTodora Kk Bxogy younurens 34. O
BIJIOYOHNM 3TOMO BXOJA CHUTHAIM3UPYeT CReTO-
avon HLL.

lNpy¥ OAHOBPOMEHHOM NOABAEHWN CHWTHANOB
Ha BXOAaX TIOHOPa U MarHUTOGOHA COCTORHUA
pene K1 1 K2 Ha U3MOHATGCS, NOCKONbKY TPUITOp
DD3.1, ynpasnsiowmti ux paboToll, HaxoauTCst
1104, BO3NESHCTBMEM CUrHaNa «c6poc» no BXoAay R.

Tpy HANMYMM CW Hana Ha BXO/e TioHepa (rHeana
XS1) ¥ OTCYTCTBMM €ro Ha BXOA® MarHuTogoHa
curHan ¢ Boixoga OY DA2 vepes Tpurrepbl
LUmurra DD1 1 DD2 noc'rsnaer COOTBBTCTBEHHO
Ha BbiBog 11 anementa DD3.1 1 Boigon 3 ane-
menTa DD3.2. Tpurrep DD3.1 nepexnoyastcs B
STOM Ciydae B cocTOsHMe sioruueckoit 1, npu
KOTOpPOMHa BbiBofe 13 NoABASETCA CUIHAN Noru-
yeckoii 1, B Ha BuiBoaie 12 — noru4eckoro Hyns.
Tlpy TAaKOM 6ro COCTORHMM Yepe3 TPaH3UCTOP
VT2 3aMbikaeTcs Lient nuTanma pene K2, kotopoe
cpabarbiBaeT M CBOMMM KoHTakTamu K2.1 1 K2.2
noaxmoyaeT BXOA TIOHEPa K BXOAY YCUNUTeNA 34.
O BKNIOHEHWW STOTO BXOJA CUrHANW3UPYeT 3aro-
pesumiics ceeToamon HL2.

CenexTop BXOAOB CMOHTUPOBAH Ha nevaTHoM
nnave. Npu MOHTaXe MCTOoNL3OBANKCHL MOCTORH-
Hbie peancTopbl C1-4 (R3, R, R10) n MNT-0,25
{octanbtmie). KoHgencatopm C3, C6 — Cc8 —
K53-18, K53-21, ocTanbHuie mobue — KM-4,

Rl ok | Aokl RZ IM OBlZ

i e

Puc. 2 w KS61IAT

KM-5, K10-7 u ap. OY K140Y/[16 MOXHO 3aMeHUTb
OY KP544Y/11. BmecTto Tpurrepa K561TM2 po-
mycxae¥cs Mcnonbaosate K176TMT ¢ cooTBeT-
CTBYIOLMM CHWKOHMOM NUTaHuA fio 9 B. Ha
MecTe TpanauctopoB KT3102E moryr paGotarh
TPaH3UCTOPHI ITON COPUN C GYKBEHHLIMU MHIIOK-
camm B, B, I, I, a Ha MeCTe TPaH3UCTOPOB
KT3107K — vpan3uctopel KT3107 ¢ nHoekcamm
X, WU, N, a Tacke KT3136, KT361T u KT361E.
Mukpocxemy KS61TS11 MOXHO 3amMeHUTH ABYMS
Mmobbivm (Mo NOruke) NocNesoBaresnbHO BKAIO-
yeHHbIMM MHBEpTOpamu (pwuc.2), Hanpwmep,
KS561NA7, KS61J1A8, K561N1A9, K561MES,
KS6UIEIO M T. A

KommyTupyioiiime pene moryt Guimb moGoro
THMNA C NepeKNIoHAIoILIMMY KOHTaKTaMU M Hanps-
*eHWem cpabarbiBalus He Gonee 13,5 B. fpn
NPUMEHOHNN YKA3aHHBIX HA NPUHLMNWANbLHOR
cxeme {(pwc.1) TpaH3ucTopoB Tok, NoTpeGnse-
Mbili pene, He fonXeH npesiaTh 100 MA.

Cenexrop, coGpaHHbii U3 MCNpaBHbLIX feTa-
nedi, B HANAXWBAHUA He HYXAaeTcs. HyxHO TonL-
KO NPOBSPUTL OTGYTCTBHE CaMOBO3! HUA Ha
Bbixofiax ycunutened Ha OY DAt —DA3unpuero
obHapyXeHUH NapannensHo peaucTopy obpar-
HON CBSI3U BINIOYUTL KepaMuuecknii KOHASHCa-

Top emkocThio 3...10 nd.
C. 3ENENYKUH
r. Open

Paono Ne 4, 1993 1.



3BYKOTEXHUKA

"MPOTOH-402"-

CTEPEO®OHUNYECKUUA

oHodoHnIeckHuit MaruurodoH «IIpo-

ToH-402» MOXHO NPEBPAaTHTH B CTe-
pecodoHMdIeckHit, CYIICCTBCHHO IOBBICHB
€10 SKCIUIyaTallHOHHBIe mapaMerphl. g
371010 JOCTATOYHO 3aMEHHUTH COGCTBEHHYIO
MOHTAXHYIO0 IUIATY MarHuToQoHa Ha HO-
BYIO, Ha KOTOpO#t CMOHTHPOBATh crepeodo-
HUYECKM I YCHITHTEND 3aITUCH — BOCITPOM3-
BEICHUSA. pe3yibTaTe TaKOM 3aMeHHl Y
BI3JeNblia MATHHTO(OHA TOSBIIAETCS BO3-

L L5 Z00mK> 16 B

HMit crepeodormdecknit ycumurens 34.
Yepe3 coGCTBCHHEIH YCHITMTEH MOIITHOCTH
maruurodoHa «IIporon-402» MOXHO Ipo-
CIyIIMBATh CHIHAJIEI JICBOTO M IIpaBoro Ka-
HAJIOB KaK BMECTe, TaK M ITOOYCPEITHO.

MaruutodoH c¢ muaroit crepeodoHmIec-
XOIO YCHIMTENIS MOXET TIMTaThCS OT CETH
3IEKTPUYECKOIO ToKa HanpskeHHeM 220 B
M IIECTH 3NeMeHTOB A343 06IIMM Harps-
xeHuem 9 B.

RIZ 33K

BOCIIPOM3BEeHHS Ha TpaHaucTopax VT,
VT2 u mukpocxeme DAL; ycrpoiicrsa aBro-
MAaTHYECKOTO PeryJIMPOBaHUSI YDOBHA 3a-
mvicH (APY3) Ha TpaHaucTopax VI3—VTS;
reHepaTopa TOKa CTHpPaHHSA Y NOIMarHUIH-
BaHHs Ha TpaH3ucTopax VI6 u VI7; crabu-
JIN3aTOpa MHTAIOIIETO HANIPSRCHUA Ha TPaH-
aucrope VI10 ¥ aByX ycTpo#CTB U4 NOA-
KMOYEHHA HONOIHHTEIPHBIX KOHIEHCATO-
poB C46 1 C29 K BEIXOZ[aM JIEBOTO M TTPAaBO-
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" AN NHENENEERNE
MOXHOCTb 3aITHCH Ha MAaTHWTHYIO JICHTY [IpuimnuaibHasg cxeMa cTepeodPoHH- SIS NSRS NS XX o
crepeopOHMYECKHX ITPOTpaMM oT Jno6oro YeCKOTO YCWIMTEIA 3aIlIUCH — BOCIIPOM 3- o [ ey el =
HeTowmivKa. K coxaTeHMIo, IpOCIIyIIMBaTh  BENeHMs JIOKa3aHa Ha puc. 1. OH cocTour = = RN el S i B
CTEPEO3AIMHCH MOXHO TOJIBKO Y€PE3 BHEII- M3 IBYXKAHAJIBHOTO YCHJIIMTC/IA 3aIIHCH —
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6030)“0 TOXHEYOCKHC XADAKTCPHCTHKH

IHAITA30H Ha AWHeHHOM BHXOZS,
Ty MO YEO .oeecrcrrcrincncnenes 63...10 000
:IlonHOG BIPCMICHHOC OTHOMCHHS cmaz

TO KAHAJIOB B PEXHMe 3aITHCH Ha TPAHIHCTOpax
VI8 1 VI9.

Iepexmoyenne MarHuTod0HA M3 PEXHMa
3aITHCH B PEXHM BOCTIPOH3BCACHMA M Hao00-
ﬁn‘ TIPOM3BOIMTCA NepekmodatenieM SBI.

anpsDKeHWA, YKA3SAHHBIC Ha BHIBOJIAX TpaH-
aucropoB VT1, VI2, VT1I0 um MHMKpocxeME
DA 1, cOOTBETCTBYIOT PEXHMAM 3aITHCH M BOC-
{%%mme}mx, a Ha BHBOJAX TPaH3MCTOPOB

—VT9 — Toimko 3aTTHCH.

Peancropr: R18 u R19 perympyior -
JKEHMSA HA JIMHEHHBIX BRIXOAX youmTensi, R48
# R49 — 7oK 3amucu, R52 u R53 — 10k
niopMarHitBaHys. C TIOMOIIBIO NIOACTPOeY-
HLqI:J)((peaumpon R36, R37 MOXHO M3MEHATH
AYX ycHmirens B peXuMe BOCIIPOMIBEICHHS.

CrepeodboHMYeCKHIT YCHIHTEIH CMOHTHPO-
BaH Ha ITe"aTHOIM Tumare W3 (oJIBIMPOBAHHOTO
CTeKJIOTeKCTOHTa ToJIMKRoM 1,5 MM (puic. 2).
Yeprex MIATH FTOKA3aH Ha PHC. 3, aaapaauc-
ILICHWE Ha Heit Aerancit Ha puc. 6. Bee
TIOCTOSHHEIC PE3UCTOPHL — MJ%I-O, f25, Tog-
crpoesHbic — CII3-386. OkcHIHBIC KOHICH-
catoppl — KS50-16, xoHpen n Cl6 —
C19, C24 —C27 —K73-9; u C21 —
K22-5; C14 u C15 — KJ; C32, C33,
C42 —C44 — K31-11; ocrampusie — K10-7B.
Pasymeerca, MOXHO MCIOJBSOBaTh M APYIHE
KOHJICHCATOPKI, HO FIOCJIC MOHTaXa HX BHICOTa
He JIOJDKHA TPEBHIIATH BHICOTY 38MCHACMOIO
KOHJIEHCATOPa, B IPOTHBHOM CJTyac OH MOXET
337ICBAT IBMIKYIEMECS 9ACTH KOHCTPYKIIHM
WM Kopryc MarsuTodoHa. Heobxommmo Tak-
e CIporo cobmonars pasMepH gacteit MOH-
TaKHOM TUIATHI, yKa3aHHBie Ha pUc. 3,a.

Karynmxu L1  [.2 HaMoTaHBI Ha TUmeTMAac-
COBbIX KapKacax IUTHHO 12 MM ¢ BHEIIHMM
JMAMETpOM 7 MM M TIOJK JHMKAMH M3
thepprrra 600HH mmamerpoM 2 mm. Keokpas w3
KATYIIIEK  COHCPXMT BHMTKOB BOJIA
I19J1 0,06. INepexmosaren SB1— SB2,
SB3 — ITKu61. Po3erxa XS1—OHn-KI-26.
Poszerxu XS2 11 XS3 Ha TIACTMACCOBOM COGTTH-
HHTEJIe CHUMAIOT CO CTapoi FUIATH MATHMTO-
%Ha M KpenAT Ha Hopoit. Peancroper R34 u

S NpHIasHBL K KOHTAKTaM 3THX PO3CTOK.
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Tlocne MoHTaXa BCeX 3NECMEHTOB ILIATHI
(puc. 2) MorTaxHBIc ToukH 161 11, 151 8,7
w17,12u 4, 13u 18, 14 u 3, 9 u 6 cuenyer
coemHuTh ¢ KoHTakroM 10; 10 u 2 — ¢
xoHTakToM 7, 19 — ¢ KoHTakToM §, 21 — ¢
KoHTaktaMH 12 u 15 mepexmouarens SB1.
Jlanee TeM e NMPOBONOM HYXHO COCIIMHWTH
JIpYT C ApYTOM KOHTaKTH 8 U 21 31010 Mepe-
Kinodaresis, a KoHTaktsl 13 u 6 coemymTs ©
xoHrakraM 1 M4 po3erox XS2 u XS3 coorser-
creerHo. M HaKoHell, KOHTAKTHI 5 U 3 po3eTku
XS2 HyXHO TOTKIIOMHIL COOTBEICTBCHHO K
KOHTaKraM 2 mepexiposarencit SB2 u SB3.

VHUBEPCATBHYIO MATHHTHYIO TOJIOBKY Mar-
HIT0OHA CHIETYET, €CTECTBEHHO, 3aMEHHTH HA
crepeodornrieckyio (3124H. 210 w1 cenpac-
ToByio 3/124H.810). RIOLIYI0 mnom(g
MOXHO OCTaBHTS cTapyio. Bmecro Brmar XP
MArHHTOhOHA (CM. NPHHLMITHATLHYIO CXCMY
«IIpotoHa-402») HyXHO OBMTH TPHHAN-
URTMINTHIPHKOBYI0 MO0 HOGaBMTh TATH-
IITHIPHKOBYIO. H%nom, TIOIXOIUBIIIHE K KOH-
TaKTaM BHIKM MATHMTO(OHa, HYXHO
PAacIIasTh Ha TICPBbIC BOCCMb KOHTAKTOB PO3¢T-
¥ XS1 Hopoit ATl K KOHTaKTaM pOo3eTKH
XS2 noAKmMOYAloT TPOBOA3, COEMMHSIONIME
YCHIMTETh MArHHTOGOHS C BHEIITHMM CTEpeo-
ormgecknuM ycwmirenieM 39 M ¢ OTHHM M3
MUXPOOHOB, a K KOHTaKTaM po3eTkH XS3 —
TPOBO/IA, COSTMHSTIOLINE YCHIIMTEb CO CTepe-
0(POHHYECKMM HCTOTHUKOM CHTHAIIA M €Ile C
OTHHM MHXPOGOHOM.

C nepoit TOp1IeBOi CTOPOHBI KOPITyCa Mar-
HHTO(OHA CIISAYET BRICBEPIIMTS JIBA OTBEPCTUS
st KHOTIOK Tiepexmouareneit SB2, SB3, non-
KIOYAIOIMX K OKOHEYHOMY YCHIIMTEIIO IMG0
OIMH M3 CTepeod)OHMYECKUX KaHANOB, 60
06a KaHana MarHHTohoHa OTHOBPEMEHHO.

VYCTaHOBMB HOBYIO TUIRTY BHYIPH KOPIyca

maryuTod)oHa, IPUCTYTIAIOT X €T0 HACTPOHKe.
J1ns 31010 BK/IOYAIOT MATHHTO(OH B PEXHM
3AITHCU M TIOACTPOSHHEIMM pesucTopamyt R52
1 R53 ycraHaBMBalor MaKCHMAITLHOE HANpsI-
XKeHue NoIMATHIIHBaHHA (110 ocLpumIorpady
WM BEICOKOYACTOTHBIM BOJETMETPOM) Ha KOH-
Taktax 6 u 13 pozerxu XSl. Ilocr 31010
noficTpoegHuKaMu katyinek L1 v 1.2 no6ura-
JOTCA MHHMMAJIBFHOTO SDKCHWST NIOZMAr-
wavBanua (ve Gonee 150 MB) B TOUKax
coeMHeHHA Katyinku L1 ¢ peanicropoM R48 u
xaryuiku 12 ¢ peasicropoM R49.

3arem peaucropamu R52 u R53 myxmo
YCTAaHOBMTH HATIPSKEHHE MOTMArHHIHBAHMA
oxo710 10 B Ha xoHTaxTax 6 ¥ 13 poserku XS1.
Tox 3anucu perymmpyior peauctopamy R48 u
R49. C 3101 131510 FeTAl0T HECKOJILKO 3a1iH-
cell TIPH pa3iMuHBIX TIOJIOXECHWSX HBUXKOB
ITHX PeRUCTOPOB M BHIGHPAIOT ONTTHMAIBHYIO
(10 KadecTBY 3By9AHUS).

Bxomoave MarHHTOGOH B PEXHM BOCTIPOM3-
BelieHMs M TIOfaB Ha Gaay Tpawanciopa VIl
curHan gactoroif 400 Il ¥ HanpsoKeHHeM
~ 0,27 MB, pe3n M R18 HyxHO ycraHO-
puTs Ha BeXone OY DAL 1 (swBon 9) Hamnps-
xete ~ 0,5 B. AHANOTMMHO PperyJmpyiorT

SDKCHME Ha JIMHEIHOM BEXoMe (BBBOx 13
OV DAL. 2) npyroro KaHata yCHIIMTeIs Pe3Hc-
Topom R19. PEIYTHPOBKY MOXHO TIPOM3-
BOJTMTH M HETIOCPEACTBCHHO TIPH BOCIIPOM3BE-
JICHUM 3aIMCH, OPHEHTHDYSCb TI0 BHIO
IPOMKOCTH. 3aTeM Pe3HCTOpaMM u R37
MOXHO YCTAHOBMTS XeaeMbIf TeMOp 3Byda-
MU 3ATCH.

Xody ofpaTvTs BHMMaHMe paguomobute-
neit Ha To, w0 Karyiku L1 u 12 cnenyer
pery. BATH HE METAILIMYECKUM MHCTPYMCH-
ToM. B mporMBHOM clydac HMHIEYKTMBHOCTD
ITHX KaTyllieK OYIieT CHIIBHO M3MEHATHCS TIPH
HAXOXICHWHM MHCTPYMEHTa B MX ITOJIE.
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r. HopocHOHpCK

NPOEKTH
U CBEPLIEHUA

«FOHELL»

B

KOCMOCE
U

3DUPE

OxotriaHme. Hawano oM. Ha c.2.

— Ha 6ase onuita pabom ¢
KOCMUYECKUMU annapatamu «o-
Heu-fi», sanyieHHsMK 13 uions
1992 r., — coobumn oH, — roto-
BUTCS SAITYCKB 3TOM Fofly NepBabixX
TpeX, a 3aTeM elle Tpex CNyTHU-
xoB «oHeu-[l1». Xorsa B ux Ha-
3BaHUK coxpaHsieTca Gykea «[l»,
370 — HOBbIF BaXHLIM 3Tan B
NPaKTUYECKOM UKCTIONb30BaHUK
cncTembl. CriyTHUKHU IO3BONST Op-
raHW30BaTh NOKANbHbLIE CETU CBA-
au pagy 6aHkoB, B TOM 4ucne
«PoccenbxoabaHKy» € ThiCRHaMU
CBOWMX KNMEHTOB, APYTUM OpraHu-
3aUMAM U KOMMEPHECKHM CTPYK-
Typam, a Taioke onpobosath Tep-
MUHaNL paanuyHbiX TMNOB ANA
cBopa akonorudeckon unpopMa-
LMK © HeoBenyxuBaeMbiX flaTiu-
KOB, HanpUMEP, 0 COCTORHUU TPY-
60NpoBOAOB, O HAaBOAHEHUSIX,
NecHbLIX rnoxapax v T.4.

1994 — 1996 rr. craHyT ne-
PUONOM NOSTANHOTOMNOMHOMO Pa3a-
BEpTHIBaHWS KAK KOCMUHECKKX, Tak
U HaseMHbIX CErMEeHTOB CUcTe-
mbl. Ha op6utax nosiestcs sce 36
CMYTHUKOB, a YMCIO NaNL3oBaTe-
nei, Mbl Hapneemcst, 6yneT nocTo-
fiHHO pacTu. Beb BO3MOXHOCTH
«"oHLa» NOYTH Hencyepnaembl —
B cucTeme cMoryT paGotarb
1000000 aboHeHToB, BTOM YKCne
Takue KpyrnHbie 06 beIMHEHUR, KaK
BA3, KAMA3. Mo Bceit Buaumoc-
TH, OHa CTaHeT CaMoii AeLieBoi
rnoBanbHOW CUCTEMOR CNyTHU-
KOBOW CBA3U.

Dymaercs, He nmuHuM Gyner
noAYepkHyThL, u4to «foHelp» po-
XAaercsl YCUIMAMI BecbMa KBa-
NMMGULMPOBAHHLIX KONNEKTUBOB,
06bEAUHKBLIMXCA B aCCOLMaLMIO
«CMmoncars. 310 npexae BCcero
HIMO npuxnaaHo# MeXaHWkK, BO3-
rnaBnsieMoe akagemuxom M. Pe-
LWeTHeBLHM, CO3[aBaBliee BCe
OTeYeCTBEHHbIE CIYTHUKMA CBA3U.
OrpoMHbIA onbiT B pa3paborke
PanMO3NEKTPOHHOTO KOCMUYeC-
KOrO U Ha3eMHOro 060pyROBaHUA
y HMO TousbiX pUu6opoB, ORHOIO
ua yupeautenei «CMmoncaras.
BaxHylo ponb B Halleid paGote
wrpaet HMO «CooameanH$opms.

Yypenutenu «Cmoncatas, Ha-
psily ¢ NPUOPUTETHON 3anaveil —
NoNHoOMacLUTaGHLIM paseepThia-
HUeM cUCTeMbl «loHell» Ana 06-
MeHa LmdpoBLiMK coobuleHun-
M, ——MILLYT NOAXOAb! K paapabort-
Ke npoeKkTa HU3KoOPGUTaNbHBIX
cucTeM papmorenedoHHoH CBsi-
au «oHeu-P».

Marepwnan NoAroTosun
A. MPUD

r. Mocksa
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MWKPONPOLIECCOPHAA TEXHWKA

MOTD® C¥-

C MOMOHTa ONy6/IMKOBaBHUA B XypHane onucaHus paavonioGUTenbLekoro
xomneioTepa «OpuoH-128» npoluno yxe 6onee Tpex fieT. 3a 310 Bpems ero
NOBTOPU/IU ABCATKM THICAY panuomobuteneil, MHOrMe U8 KOTOPHIX NPOLIK
nepef 3TUM LLKOJTY ero npeAtecTBeHHUKOB — 60/1e6 NPOCTLIX U, eCTOCTBEHHO,
OrpaHUYeHHLIX B CBOMX BOSMOXHOCTHX KoMNbLIOTepos Tuna «Paauo-86PK» u emy
nonoGHIX. Mo cpaBHeHuo ¢ HUMKM «OpuoH-128» o6nanaeT Gonee LWUPOKUMMU
BO3MOXHOCTsIMU (LUBeT, rpaduka, o6Lem naMsaTK U T.4.). EcTh ele Heckonbko
NpUYKH, o6YCNoOBUBILMX €ro NonynspHocTb. OH NPOCT B USrOTOBNEGHUM, HO
coaepXxuT AepULMTHLIX AeTaneit. OOUH UB cCaMbiX TPYAOEMKUX 3/IeMEHTOB —
nevyaTHas fnara foBoNLHO GHCTPO NoABUNACL Ha puiHke. MoMuMo Tex NpuHUM-
NUaNbHBLIX CUCTEMHLIX NPOrpaMM, 4TO Gbinu onyGNuKOBaHL Ha CTpaHULiaXx
HaLUero XypHasa, ToT Xe caMbiit pLIHOK NpeAJIoXuN nosibaoBaTensiM «OpuoHa-
128» mHoro apyrux, npespaTMB ero TeM CambiM B KOMMNbLIOTED «Ha Kaxabilt
AeHb». Y, HaxoHel, OTKpLTad, T.e. NpegycMaTpuBasilian JOCTATOYHO cBO6O-
HOe pacluMpeHue, apxMTeKTypa KoMnbioTepa fiaBaNa OCHOBaHUA HANEeATLCH,
YTO BCKOP® Ha CTpaHULiaxX XypHaia NOABATCH ONUCaHUA PasfIMYHBIX BHeLLHUX
YCTPOICTB U, B NepByI0 ouepefib, KOHTpoONnepa AUCKOBOAA.

OpnHako ¢ pacumpeHueM «OpuoHa-128» flena nownm He Tak GHICTPO, Kak
xoTtenoch 6bi peaakumu. Mo paay NpUYKMH aBTOPLI KOMNLIOTEPA ABHO 3ATAHYNU
pelleHKe aToro sonpoca. [ipyrne paavomoGuTenhckue KONMEKTUBL (ceroaHs
peaKo KTo paGoTaeT B O4MHONKY Haf CNOXHLIMK BeLLLaMK ) 3aHSIU BhbXMAATeNb-
HYIO MO3ULMI0, He npeanaras pejakuuu ROCTOWHLIX BHUMaHUSA paspaboTok:
Beflb «NO KPYNHOMY» Ha CTpaHULlax XypHana no «OpuoHy-128» suicTynanu no
CHX NOP B OCHOBHOM JIKLLb €70 ABTOPH. A BAPYT, MO, 3T0 — NO3ULMA peaaKLMmu
M Y «npUilienblies» HeT WaHcoB ofly6/MKoBaTh onucaHWe CBOeH KOHCTPYKLIMKU?
S7a cuTyalus NpUBena fiaxe K TOMY, $TO Bo BTOPO# NOJIOBUHE Npouioro roas
yucno nySnuxkaumuii B8 XypHane no «OpuUOHy-128» 3aMeTHO YMEHLIUAOCE.
HekoTtoptie yuTtarenu fiaxe npucrani NUCLMAa B peAaxLmio C BONPocaMu: «A He
«aaBpocunu» N4 BoobLle 3TOT KOMNLIOTepP?»

Tem BpemeHeM anafenbubi «OpuoHa-128» He XoTenu XaaTs, U B paMonio-
Gutensckux Kpyrax (a Taxxe Ha puiHke) NOSBUIIOCH CPa3y HECKONLKO BAPUAHTOB
KOHTpOANepa U UHLIX BHELUHWX YCTPOKCTB ANA 3T0ro KomnbloTepa. MonyaHue
asTopoB «OpuoHa-128» nNo BonpocaM pasBUTHA KOMNLIOTepa, OTCYTCTBUe Ha
cTpaHuLIaxXypHana uHdpopMaLmum o pacnpeneneHuu anpecHoro NpocTpaHcTBa
ANA BHEeLUHUX YCTPOKCTB, KOTOpoe Bce Mornu Gbi UCNoNbL30BaTh Kak CTaHaapT,
NPUBENOo K TOMY, 4TO pacllUpeHHe KOMNbIOTepa NOLIO «BpasHOoC» — Kbl
CcTan «caxartbs BHELUHUE YCTpolicTBa NO «CBOUM» ANPecaM.

Taxoe nonoxeHWe He MOIMO, KOHOYHO, He GECNOKOUTL MHOMOYUCREHHLIX
nonbaosareneit «OpuoHa-128». O6 aToMm OHU pacckasasu B CBOUX NUCbMax
pegakuMmM, NONPOCUAK HAc NOCKopee ONPeAesIMTheA B 3ToM Bonpoce. Crartes,
KOTOPYI0O Ml NMyGnuKyem B 3TOM HOMepe, — OTBEeT Ha 9TU NMCbMa.

Kax aTo 6bino u ¢ «Peano-86PK», penakums XypHana c yBaxeHUOM oTHeceTCH
K moGLIM BapuaHTam pa3suTua «OpuoHa-128», HO Hallly noaaepXKy noayyar
NUlLL Te KOHCTPYKUMM M nNporpaMmbl, aBTophl koTopbix GyayT cneAosath
OCHOBHBLIM NOJIOXEHUSAM MO ero PACLUMPEeHUIO, NepeYUCieHHLIM B NMyGnuKyeMoii
anech crarbe. 3TO BOBCe He OrpaHMYeHue TBOpYecCTBa, & Ta caMan, pasyMHan
cTaHAapPTU3aLMA, KOTOPaa NO3BOAMT HaM 0GLMMU YCUNUAMMU B KOPOTKME CPOKM
nosectm «OpuoH-128» no 6onee BLICOKOH CTYNeHU PasBUTHA.

Co cneayowero HoMepa XypHan HauYMHaeT nySnukauuMu, NOCBALLEHHLIe

TaHoske Ha «OpuoHe-128» nuckoBoi onepaumoHHol cuctemu CP/M-80

nanee — npocto CP/M). 9To — ornucaHue KOHTpoiepa AAMCKOBoAa, MaTepu-
R ant no pa6ove ¢ CP/M u undopmaLmua ons paspaGoTiMKOB NPOrpaMMHOro
- «MuiySmcu» obecneyeHusn. OTMeTMM, yTo ycTaHoska CP/M Ha «OpuoH-128» oTHIOAL He
Lenu uAadpa- ucxmoyaer patoty c ORDOS. Bonee Toro, Nnonb3osarenu, NPUBLIKILIME UCTIONb-

o e soBatk ORDOS, nony4aloT BOSMOXHOCTb XpaHuTh ¢daiinm Ha auckeTax.

A xax 6biTb TeM, KTO YXXe MaroToBun cam unu npuoBpen KOHTpoanep Ans
«OpuoHa- 128» c ApyrumMi BapuaHTaMu «nocanku» 8 aApecHOM NPOCTPAHCTBe
KOMNbLIOTep&a U C COOTBETCTBYIOLIMM NPOrpaMMHLIM o6ecrnevyeHUemM?

MNpo Bce BepcUm KOHTPOANSPOB, HTO «IYNAIOTs B paauomoGUTeIbckux Kpyrax,
Mbi ONeHb onpegeneHHO ckasaTb He MoOXeM. $icHo noka cnegyolyee. Bo-
nepsbiX, YNOMUHAaBILUMHCA Bbille BapUaHT KOHTpONNepa ABISETCA NPAMBIM
aHanoromM (TouHee — ynyuiLeHHLIM BApUAHTOM) Tak Ha3LIBAEMOTO «NLITKAPUH-
ckoro» (Bepcus 3.10) u coBMeCTMM € «neHUHIrpanckois epcueit KOHTpoiepa
— oaHo# U8 camMbix NepBLIX, YTO NOSBUNKUCH Y paauomobuTeneii. Tak 4To spech
€ COBMECTMMOCTBIO BCe B Nopaake. Bo-BTophiX, onMCaHHLI B XypHane B KOHLLe
NPOLIOro—Hauane 3Toro roaa KoHTponnep ans «OpuoHa- 128», KoTopuiit paGo-
Taer nog SPDOS, secbma npocto Moauduumpyertcs, 4ToGhi MCNONL3OBATL
nporpaMMHoe oGecneyeHue HOBOH Bepcumu KoHTponnepa. B-TpeTbix, HEKOTO-
ptie APYTMe, NoNYYUBLLUKE YXe pacnpOoCTpaHeHUe KOHTpOoieph (B YaCTHOCTH,
Bepcun aBTopoB «OpuoHa-128») Takke nerko MoAUGUUMPYIOTCR M MOTYT
paGorath B 6AUHOK OMCTEMe, UCNOoML3YA eaMHOe NporpaMMHoe o6ecrnevyeHue.
O nepegenke ynoMsHYTHIX KOHTPOMANEPOB Ml pacckakeM B Gmxaliluux HoMme-
pax Halero XypHana.

Hy u, HaxoHeL, pegaKkums NOANESPXUT CBoM NMyGAMKALMM PAcNpPOCTPAHEHUOM
AUCKEeT C OCHOBHLIM NPOrpaMMHLIM o6ecneyeHueM. Ho o6 aTom yyTb nosxe, a
ceifyac — CTaTbs ANst Tex, KTo safyMbiBaercs o Gyayuem «OpuoHa-128».

CKGAX He

Paano Ne 4, 1993 r.



«OPHNUOH-
HACTOAIIEE U BYAYIIIEE

KJIACCHOUKALIVS
YCTPOVICTB

BpenieM moHATHS YCTpOMCTB paciiupe-
HUs, BHCITHUX M JOTIOMHUTEIBHBIX YyC-
TPOMCTB KOMIIBIOTEDA.

YcrpoiicTBaMu paciiiMpeHus GyneM Ha-
3bIBaTh PYHKIIHOHAIBLHO 3aKOHYCHHEIC YC-
TpOKCTBa, TOAKTIOYaeMBIE HETTOCPEICTBEH-
HO K CHCTEMHOMY pa3beMy KOMITBIOTEpa,
B3aHMOJICHCTBHE TNPOHECCOPA ¢ KOTOPhI--
MH IIPOMCXOTHUT ITyTeM oOMeHa HHGpopMa-
LHel ¢ MX BHYTpeHHHMHE pericTpaM# Kak
¢ siuefiKaMH IaMSTH. YCTpoiicTBa paciis-
peHus IpH paboTe HCNONB3YIOT CHTHANBI,
BbIBe/ICHHEIC Ha CHCTeMHBIH pasbeM. Ipu-
Mep Takoro YCTpOMCTBA — KOHTpOJIep
JTACKOBOJIA.

Ilpu paspaGorke YCTpOSICTB paciupe-
HHA HEAONYCTHMO BHOCHTHL KaKHe-THOO
HM3MEHEHHsI B CXeMy KoMnbiotepa. Hc-
KIIOYEHHE COCTABISAET JIMII BRIBOJ C OC-
HOBHOHM ILIaThl Ha CHCTEMHBIN pazbeM
JOTIOHHUTENILHLIX CHTHAJIOB, Heobxoma-
MbIX Ui paGotsl yeTpoiicta. bonee noa-
pOoBHO O TAKHX CHIHaJlaX MBI PacCKAXEM
HIXE.

BHelnHHe YCTPOMCTBAa OTIIMYEET OT yc-
TPOMCTB PaCIIMPEHHUS TO, YTO HX ITOTKIIO-
YalOT K KOMITLIOTepY Yepe3 MOPTH BBOOA-
BBIBOJIA M OHH CaMOCTOSTEILHO He o0pa-
. 6aThIBAIOT CHTHAJIBI, BHIBEIEHHBIE Ha CHC-
TeMHBIH pasbeM. K TaxuM ycTpoiicTBam
MOXHO OTHECTH, Hal[pUMep, NporpaMma-
Top Win TeledoHHLIH MoaeM. OCHOBHOE
TpeGoBaHHe, NPeABIRIAEMOE K BHEIITHHM
YCTpOICTBAM, — COOTBETCTBHE MX CHI'Ha-
JIOB 3NCKTPHUECKIM TIapaMeTpaM NopToB,
K KOTOPhIM HX NOAKIIOYAIOT. 1aK, HaTIpR-
Mep, IJIs1 TOAKITIOYEHHA K TIOPTY MHKPOC-
xeMBl DD55 «OpuoHa-128» (cMm. puc. 1 B
[18 npuHTepa ¢ HHTepdeiicoM RS-232
(«C1oix C2») HeoOXxO0AMMO Npeobpa’oBaTh
TT/I-cArHans NopTa B ABYNOJSPHBIE CUT-
Hane HHTepdetica RS-232.

JIOTIOMHHTETEHBMH SABISAIOTCH YCTPO-
CTBa, MOAKIIOYaEMBIe HETIOCPEICTBEHHO K
OCHOBHOH IUTaTe KOMITBIOTEPA, NIOCTIE Yero
OHH CTAHOBSTCH €r0 COCTaBHOM YacThIO.
HasnayeHue Takux ycTpolicTB — BBenc-
HHE B KOMITLIOTED HOBBLIX- PEXHMOB HIH
Bo3MOXxHocTel. 1IpuMepoM MoryT ciy-
XHTh YCTpoiicTBa, 0becleYHBaloIIHe ITO-
JiydeHHe peXrMa paclllHpeHUs 5KpaHa o
16 KGaiT 1 3aMeHy niporieccopa S80BM80
Ha Gonee npomn3poaHTeNsHBIN Z80.

TIpu BBenieHuH B «OpHOH- 128» nomnon-
HHTeJILHBIX YCTpOMCTB HeoOxommMo obec-
NeYHTH TIONHYK0 MPOIPaMMHYIO COBMeC-
TEMOCTD ¢ 6230BbIM BapHaHTOM M COXpa-
HHTbL BCE HMMEIOIAecsi KaYecTsa KOMIIb-
1otepa. HoBble peXyMBbl, BBOOHUMLIE B HETO,
JIOIDKHB GWTH BHIKIIOYaeMbiMH. Hanpu-
Mep, Ui BKITIOYCHHS-BHIKIIOYCHHA pe-
xuMa 16-xmnoGafTHOro 3KpaHa HCIoIb-
3y10T OtHH M3 pa3psioB CHCTEMHOTO 1TOp-
Ta 4 (agpec 0 H), a npr ycraHoBke
nponeccopa Z80 (maxe TypbHpoBaHHOro

BapHaTa) 0GeCcIeYHBalOT HOMHYIO 3MYTIA -
OMI0 BCEX CHIHAJIOB MMKPOIIpOIleccopa
S80BMS80.

128» —

OCHOBHDLIE
TPEBOBAHUSA

K ITPOTPAMMHOMY
OBECITEYEHHIO

Pa3pabarsiBacMoe mporpaMMHoe obec-
TIeycHHe HOJDKHO OBITH opHe! 0BaHO Ha
paboty c MOHUTOPoMm-2 [2,3]. ITporpam-
MBI TIpH paboTe HOJDKHB HCTIOIB30BATh TOJE-
KO CTaHHapTHHC BHI30BH IOATIPOIpPaMM
MOHUTOPa, onucauneic B [2,4]. Homyc-
THMBI TIpsIMble OCpalieHUA K CIyXeGHBIM
saueitkam MOHHUTOPa, Ho ToJBKO K TeM,
KOTOPEIE pacCMOTpeHH B [2,4]. BrmBoauts
CHMBOJIBI Ha 3KpaH HEOGXOMMO TpEeHMY-
IIeCTBeHHO Yepe3 nomporpaMmy 0F809H,
MPEATONETas] BO3SMOXHYIO NOAMEHY JApaii-
Bepa BHIBOJIa CHMBOJIA Ha 3KpaH. OcobGeHHo
3T0 KacaeTcs TeKCTOBBIX pexaxTopos. Ciy-
*eGHYI0 TEKCTOBYI0 HHPOPMALMIO MOXHO

BBHIBOJIMTH TAKXKC M Hepe3 NOINpOoIrpaMmy
OF80FH.

OCHOBHBIMH K/IaBHaTypaMH Juis «Opu-
oHa-128» cuMTaloT KnaBHatypH «PK-86»
U «MC7007», moaxmodacMble 110 CXeMaM,
TIpefCTaBIeHHEIM B [3,5]). :

Jina MrpoBex npog)amg( JOITyCTHMBI
HEMOCPeICTBEHHBIC O06palieHHA K TOpTY
KJI3ABMAaTYPH, HO TONBKO B TEX CHy4dasX,
KOITIa 3T0 NOBbIIacT GhICTpOonelicTBHE NPO-
TpaMMBL.

ITporpammul, ofpainalonecs K KIaBH-
aType HETOCPeCTBEHHO, HOJDKHH aBTO-
MAaTHYECKH HaCTpaHBaThcA Ha ec THIL bia-
TOaps TOMY, YTO JUIS pa3HbIX KJIABHATyp
NpUMEHEHA pa3lIHYHas HACTpO#iKa mop-
TOB, TUIT KJIABHATYPHI MOXHO Y3HAaTh O4YeHb

TPOCTO, ONpeNCIMB, HAIIPUMEP, Ha KAKOH
eXUM paboTH HacTpoeH nopT A (ampec
F400H). IlporpaMMa aBTOMaTH4eCKOIO

OTpe/ieTieHUSA TUTIa KIIABUATYPHI ITPEJICTaB-
JnieHa B Tabu. 1.

&

A KAABUATYPH 110 HACTROWKE 00PTA

7 Ecist pagto. T €neeuaryps PK-86.
: mHAaue MCHORT

Tabnmua 1

— llenp | Kowm. leno |Kowm r—_ -
B0 PBO| B1 Deons| 6 —f—ﬁ‘ |
B1 PB1 | B2 % i 22 |
%2 PB2 | B3 b s =
B3 PB3 | B4 f;m — | 3 | LL: '
B4 PB4 | BS |4 I S
R2 NN l
B3 PB5 | B6 Db, 1 | |
R3S =

86| PB6 | B7 i | !ﬂﬂoﬁcmm{]
B7 PB7 | B8 IR=IRT e
== ol

+58 |10 ~~

Joimin| A1O

nOpron 128"
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TaGnuna 2
Kon- Ilposon- Car- Onucaxue Ipume-
TEKT HHK Hal YaHHe
Bl 3apeaepBHpoBaH
Cl 82 /RESET CucreMHR# cO6poc. CHIHaN CHHMAIOT ¢ BRIBOJA 1
- 1 mukpocxemunl DD30
B2 88 SV ITutanse — 5 B (o npeoGpa3opatens HanpsaXeHHs) 2
C2 90 +12V IMutanse +12 B (or npeobpaloBarens HanpsXeHHsA) 2
B3 30 DO Pa3pan 0 iHHH TaHHBX 2
C3 31 D1 Paspsan 1 wHHE JaHHEX 2
B4 32 D2 Paspsn 2 wHHE AAHHEX 2
C4 33 D3 Paspsn 3 mHHE DaHHBIX 2
BS 34 D4 Paspan 4 WHHH NaHHBX 2
Cs 35 DS Pa3psin § umHu JaHHBX 2
B6 36 D6 Paspan 6 umHH JaHHBX 2
C6 37 D7 Pa3pan 7 wHHH JaHHBX 2
B7 /SYNC CHrHa CHHXPOHU3aIHH Npotleccopa. 1
Chumalot ¢ BeiBosa 12 Mukpocxemsl DDS9.
ITpy s1oM eaBox 13 Mukpocxems DDS9
HeoOX0IMMO COeIMHHTS C BHBOAOM 19
mukpocxemi DD19
C7 20 Al0 Pa3psn 10 umHu anpeca
B8 3apeseppHpoBaH
C8 21 All Paspan 11 umHu anpeca
B9 CaoboneH - 3
C9 24 Al4 Paspsn 14 umHH anpeca -
BI0 Crobonen 3
Cl0 23 Al3 Paspan 13 umHu anpeca 2
B1l ’ Csobonen 3
Cll 22 Al2 Paspan 12 umHu anpeca
Bl12 Cpobonen 3
Cl12 25 AlS Pa3psn 15 umHu anpeca
B13 3apesepBHpOBaH
Cl3 19 A9 Paspsn 9 umMHH anpeca
Bl4 18 Al Pa3psin 8 umHH anpeca
Cl4 72 /WR 3arHich AaHHBIX
B1S GND O6umit
Cls GND OGumit
Bl6 SOUND Bxon BHellHero 3pyKoporo ycuintens. Bee cHrHans 1
Ha Hero ciefyer NOAaBaTh Yepe3 PesHCTOPH CONpo-
THRIEHHEM 22...33 xOM
C16 130 J/INT 3anpoc npepuBaHAs 4
B17 3apeaepBHPOBaH
C17 17 A7 Paspsn 7 wHHN anpeca
BI18 3apeaepsHpoBaH
Ci18 16 A6 Pa3psan 6 umHu anpeca
B19 3apeseppHpoBaH
Cl19 15 AS Paspsin 5 umHsl anpeca
B20 69 RESET CHcTeMHH#H cOpoc. CHrHaN CHHMAIOT € BRBOJS 1
9 mukpocxeMu DD18
C20 14 A4 Pa3pan 4 umMHK anpeca
B21 3apesepBHpoBaH
C21 13 A3 Pa3pan 3 umHu anpeca
B22 67 /BACS Brnokuposka noctyna x O3Y. KoHTakT Heobxonnmo 1
CoeMHATE ¢ BEBOZIOM 13 Mukpocxemal DD13. I1pa 510M
HeoBXOMMMO pasopBaTh CBA3b MEXNY BaiBogamH | 4 13
STOH MHKDOCKEMH H BHBOA 13 coeAMHUTS C LIENHIo
«+5 Bs yepe3 pesuictop conporurieHuem 1 kOM
c22 12 A2 Pa3pan 2 mHHH anpeca
B23 /CLCF1 Taxroas yactota ®1. CurHan 1
CHHMaIOT ¢ BrBona 6 Mukpocxemu DD7
C23 11 Al Paspssa | umHH anpeca
B24 44 CLC1.25 Takropas yactora 1,25 MI'n. CHrHan cHEMaIOT C BRI- 1
poga 11 mukpocxema DD2
C24 10 A0 Pa3psan 0 umHH anpeca
B2S§ IKS 3anpoc npepulBaHKM N0 KAAPOBHIM CHHXPOHMIYJIBCAM 1
C25 73 /RD YreHvie AaHHBX 2
B26 112 /SELROM | OG6paltense x ofacTH cHcTeMHBIX nopros # I13Y. 1
CurHan cHEMAT ¢ paBoja 18 Mukpocxemn DD22
C26 3apeaepeHpOBaH
B27 9 +5V ITutanue +5 B
C27 9 +HV IluTanue +5 B
B28 3apeaeppH poBaH
C28 123 JINTE MoxTsepxrieHse NpephBaHUs
B29 91 /SELP4 OGpawieHue K CHCTEMHOMY NOpTY 4 2
C29 117 READY ForoeHoCTs Nponeccopa
B30 80 /SELPR O6patiieHye K NOPTY paciipeHHs 2
C30 116 /RESK C6poc OT K1aBHATYDH
B31 65 /CLC10 TakTopas yactora 10 MI'u 2
C31 75 /BRAM Brokupoeka O3y
B32 87 /DSYN OGpatuenye K NaMath. CHrHAN CHHMSIOT C BRIBOJIA 1
8 mukpocxemn DD13
C32 70 DSYN OGpattieHue x namaTh. CHIH&1 CHUMAIOT € BRBOJ3
9 muxpocxemu DDI13
IIPUMEYAHHSA: 1. Lens curHana HY Ha NeyaTHOH IJlaTe, HH Ha CXeM€ KOMIBIOTEpa HE BRIBENIEHa Ha
cHcTeMHBB paxbeM. 2. HoMep KOHTSKTa CHCTEMHOrO pa3beMa Ha CXeME KOMIBIOTEpa YKa3a8H HEBEpHO.
3. KontaxTs B9... B12, a Takxe Al 6...A32 nons3oBare/ib MOXET 3a/1efiCTBOBATE O CBOeMy ycMoTpeHsio. 4. Ilens
CHIHaNa Ha neyatHoli Mlare BEBENEHa HA CHCTeMHKH pa3beM, HO Ha CXeMe KOMIBIoTepa 3T0 He NOKA3aHO.

TMOIK/IIOYEHHE
JIKOMCTHKA

OnHuM K3 Haubollee pacripoCTpaHeH-
HBIX YCTPOMCTB, HCHIOJBb3YEMBIX B HIPO-
BBIX TNporpamMMax IUisi BBoia HHGpopMa-
M H, SIRISETCH IKOHCTHK. OH COCTOUT U3
IepeMeIllaeMOb PYYKH M OTHOH HIIH He-
CKOJIBKMX KHONOK. Pyuxo#i 3a1al0T KOMITh-
10Tepy HalnpabjieHHe NepeMellieHusT 06b-
€KTa, a HaXaTHeM KHOIIKH — BBINIOTHe-
HHe KOMaHIbl «BpIOOp» B NPHKIaTHBIX
nporpaMMax HiH «OroHb» B HIPOBBIX.

Cettuac ects € HEMaNo HporpaMM
i «OpHoHa-128», TONIepXUBAIOIIHX
paboTy ¢ IKOHCTHKOM, H BCTaeT npobie-
Ma COBMECTHMOCTH Pa3HBIX CXeM €I0 IoJT-
KIIIOUCHHSI.

YuursiBast, 4T0 GOJNLIIHHCTBO IpPO-
TpaMM paboTaloT TOJIBKO C KJIaBHaTYPOH,
Haubonee npocto 6bUI0 651 MTOAKITIOYHMTH
JOKOMCTHK MapajUleIbHO KIaBHIIAM YII-
paBlIeHHs] KyPCOPOM H KIaBHllle MpoGena.
OmHako 3To He JIYUIIHNIH BapHaHT, TaK Kak
HH BKaBuatype «PK-86», 1 B «MC7007»
Ha3BaHHbIEe KJIABHIIM HE MMEIOT obie#
3/IeKTPUYECKOH CBsI3H H, ClIEI0BATeNIbHO,
HCIIONB30BaTh GOJNBIIMHCTBO JOKOHCTH-
X0B 6e3 Hx nepeneyiku 6bU10 651 HEBO3-
MoxHo. HauGonee npaBuibHOE pellicHHe
9TOM Npo6ieMbl — BLUICIHTS I JKOH-
CTHKA OTHEIbHBIH MOPT.

YnoGHee Bcero NOAKIIOYATh JDKOHCTHK
x mopty B Mukpocxems DDS5 (puc. 1),
TaK Kak nopthl A 1 C HCHIONB3YIOT A
pa6otsl ¢ npuHTepoM. IlIpu 3aMBIKaHHH
Kakoro-JInbo KOHTaKTa Ha XOHCTHKE
HampsDKeHHe HU3KOIO YpOBHS MOCTYIIMT
Ha COOTBETCTBYIONIMI pa3psii mopTa B.
Ilpu Mcnonb30BaHUM ABYX JDKOHCTHKOB
BTOpO¥ ITOAKIIOYAIOT ITO TOHM Xe cxeme,
YTO U IIEPBBIi, TOIbKO XK NopTy A. OmHaKo
B 3TOM CTyYae BOSMOXHBI KOHGIUKTHBIE
CHTyallUM NIpH paboTte ¢ NPUHTEPOM.

B Hacrosiliee BpeMsi OTeyecTBEHHas!
HPOMBIIUIEHHOCTh BBIITYCKAET HECKOJIb-
X0 BHJIOB JoKokicTHXOB. Yailie Bcero Juist
NOAKTI0YEHHS UX K KOMITBIOTEPY UCITONb-
sy1ot pasbeM Turia OHII-BT ¢ cembio wim
MAThI0 KOHTaKTaMH. OJIMH M3 BO3MOX-
HBIX BapMaHTOB paclaiiKyd KaXIOoro M3
TaKHMX Pa3beMOB IOKA3aH Ha pHc. 2 (s
BHJIOK).

PACIIUPEHHOE
OITMCAHHUE CHUTHAJIOB
HA CUCTEMHOM
PA3BEME

BOJBIIMHCTBO MTeyaTHRIX TUIaT «OpHo-
Ha-128», HOCTYNHBIX panHOMOOHTEIAM,
HMMEIOT NMOXOXHe TONOJOTHH H OTINYa-
IOTCS OTHA OT OPYTOM M OT ILIaThHI, Npef-
cTanleHHo# B [6], B OCHOBHOM, YHCIOM
omuboK.

Ilpu pa3paboTke KOMIIBIOTEpa, Bepo-
ATHO, TPYIHO GLUIO y4YecTh BCe HeoOxo-
nuMoe s ero passaTus. IloaToMy non-
kmoueHne K «OpuHoHy-128» yctpo¥icTs
paclMpeHHs ITOYTH BCerna CPBsSI3aHO C
HeoBGX0IMMOCTBIO BHIBOAA HA CHCTEMHBIH
pa3beM NOMOTHUTELHBIX CHIHATIOB.

PykoBOACTBYSICH M3I0XEHHBIM BEILIIE,
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fPAMBEP LPT BAH UHTEPSED

Tetnsus 3

§ UPTIP-M

Heuat -._c,l:mat)ﬂ.ja

£ KDA CHMBONS B perucrre O

MHE pelIIH JaTh IOJIHOE oNHcaHue Oc-
HOBHBIX (IlenM KOTOpPHX IOKAa3aHbl Ha
cxeme KOMITBIOTEPA) M AOTIOIHUTEIBHBIX
CHTHAJIOB, BHIBEIEHHHX Ha CHCTCMHEIM
passeM «Opuona-128». B 1abn. 2 mpen-
CTaRlIeHbI HOMepa KOHTaKTOB psiioB B u C
3TOIO pa3beMa, HOMePa CBI3aHHBIX C HHMH
TIPOBOJHHKOB, HOBbIE HARMEHOBAHHSA CHI-
HaJIoB M UX ONMCAHU.

ROTPAHMUPUHAHNE MUKPECKeME |

5. Mrorpapsnposatne DRSS
3 Hpwn omunasus %

‘SERV  ; Ecpu apascHUe sbetky
A : SERV ne paBHO B. TO
; YETAHDERA VXe BHAOSHEHA
et %
RUSE
PORTC ¢ HO
SERY : SERV ne paBso 0
4 4 HepporananuHe:- @

TMOAKIIIOMEHHUE
ITPUHTEPA

OcHOBHHM HHTepdeHCOM 114 neYaTalo-
111€r0 YCTPOHCTBA, MOAKITIOYaeMOro K «OpH-
oHy-128», cauralor uHTepdeiic HPITP-M
(MHTepdeiic 114 paIMaTbHOYO NOAKIIoYe-

HHs yCTpPOHCTB © napajuleNIbHOMA nepeaa-
Yeii HHGOpMaLMH, MOTM(PHIHPOBaHHKH).
On aHaJlornyeH HHTepdeiicy Centronics,

aspaGoraHHoMy ¢upMoit Centronics

ata Computer Corporation. B Hactosi-
1iee BpeMsi 3TOT HHTepdelic sABusercs,
TIO CYIECTBY, CTaHAAPTHHIM JUIA MTPOU3-
BOJUTENeH NeYyataolei TEXHHKH, H €Yo
MCTIONB3YIOT NMPaKTHIECKH BO BCEX OTe-
YeCTBEHHHX MW 3apyOeXHHX TIeYyaralo-
II[HX YCTPOHCTBAX.

Hurepdeiic UPITP-M cuurator na-
PaUIeIBHBIM, TaK Kak IPH nepenade oll-
Horo GalTta OH NpemmonaraeT BHIAYY
BCEX BOCHMH OMTOB JAHHKIX OJHOBpe-
meHHo. IToMHMO CHTHaIOB JAHHBIX MC-
MOJIL3YIOT CTielHANIbHEE CHIHamH JUIA
CHHXPOHH3ALHH Nepeiayd, WHIHKALHH
OHIHOOYHRIX CHTYaL W, HHHLHATH3ALHHK
TIEYATAIONIEro YCTPOHCTBA H IpyTHe.

HcnonrzosaHue noiHoro Habopa crie-
1{HAJILHEIX CHTHAIIOB HeoOs3aTesbHo. s
obecnieyeHUs1 nepefadd AaHHBIX JOCTa-
TOYHO BCEro JBYX: CHTHAIA OT IIPHHTEPa,
MOKA3HBAIOMIETO, YTO OH I'OTOB MPHHSATH
naHHue (BUSY), u curHana or KoMIlb-
10TEpa, YKA3LBAIOILETO, YT0 AAHHEIE, BRI~
crapJieHHble Ha IIIMHY, HCTHHHE H MOTYT
6u1h MpuHATH (/STROBE). Bonee noa-
poGHo 06 uHTepdefice UPITP-M moxHo
NpoYHTaTsh B [7].

IIpuHTep mMookiogaloT K mnopraM A
(ampec OF600H) u C (ampec 0F602H)
MM xeMH DD55 «OpuoHa-128» (puc.
3). Bydepuue smemeHtn DDI1, DD2
3AIMINAICT BHXOAK MHKpocxeMH DD55
OT neperpy3ku. 3aMeTHM, YTo GONbIIHH-
CTBO ITIPHUHTEPOB He NMeperpyxaloT NopT 1
ycraHoBKa 6y e pHRIX 3]1eMEHTOB Heo0s -
3aTeJbHa.

JanHrie moctynawt B nopr A. Mnan-
it paspsa JaHHHX DO cooTBercrByeT
paspany PAQ. [Ina cnelHaTbHBIX CHIHa-
J10B Mcronb3yloT nopt C. Curnar BUSY
TIOCTYNAeT OT MpuHTepa Ha paspag PC3.
Ero BHCOKHMI YpoBeHbL O3HA4YacT, 4TO
MPHMHTEDP 3aHAT M He MOXeET NPHHATH
JlaHHBIe, 3 HU3KHH — INOTOBHOCTE K IPH-
eMy. Curnan /STROBE npoueccop BH-
naer Ha papsan PC7. Ero Huskuit ypo-
BEHB O3HAYAET, YTO AaHHHE, BHCTaBJieH-
HEe Ha IMHHY, HCTHHHH M MOIYT OHTH
TIPHHSTHL.

Ilo cnoxuBLeiics MpaKTHKE JpakBep
MeYyaTH He BCTAaBIAIOT B KaXIylO Tpo-
rpamMMy, crocobHyl0 BHIBOIMTH WHGOP-
Mal[MI0 Ha MPHHTEP, a CO3NAI0T B BHIE
otzensHoro daitna ORDOS, nMeoltiero
3apesepsupoBaHHoe umsA «LPT». Ilpu
HEOOXOIMMOCTH BHLIATE HHGOPMalIHIO
Ha NMPHHTEP NMPOIPaMMa aBTOMATHYECKH
HMJIM 1O CTieL{HaILHOH KOMaHIe 3arpyxa-
er daitn «LPT» ¥ MpoH3BOIMT meyarh,
HCIIONb3ys MOMTPOrpaMMH 3Toro ¢raitna.
ITpymepoM BTOporo cniocoba MOXeT CIy-
xuTb mporpamma BASIC [8], B xotopoit
nepell KCNOJIb30BAHHEM OIEPaToOpoB
LP u LLIST sarpyxaior i
«LPT», 3anaBast koMaHy LOAD «LPT».

Tommporpammel Apattepa neyatd L PT
BRI3LIBAIOT N0 CNENYIOIIHM aIpecaM:

0A800H — nommporpaMma ornpejene-
HMsI TOTOBHOCTH NPHHTEpa (ITPH IOTOB-
HOCTH NMOAITPOrpaMMa Bo3Bpariaer cbpo-
IlieHHHIH, a MPH OTCYTCTBHH TOTOBHOCTH
— ycTaHoBjieHHHH ¢uiar Z);

0A803H — mnoamporpamma BHJIAa4UH
Koza, cofepxaitierocs B pericrpe C, Ha
TIPHHTEP.

JIvcTiur npaitsepa LPT, nonnepxuea-
joiero uHrepdeitc UPITP-M, npusenen
B Tabu. 3.
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Tabnuua 4 OAUT BBUIENIEHO JUIA TIOAKIIOYEHHS K
TTRaee KOMIIBIOTEPY YCTPONCTB paciapeHus (B
AHpoech (ycrpolicreo, Tum BIC) TOM YHCIE€ Takke H MHOrodyHKiHo-
KonTponnep anckosona  HATBHBIX MMKDOCXEM, HAIpHMEp, [O-
OF700H...0F72FH Ha IIOJHHUTEIHHBIX IIOPTOB, TAUMEPOB M IpY-
Mukpoczeme KPISISBI93  pyx). Dra 06nacTh mOMyuyuna HA3BaHHAE
OF730H, 0F738H D ERt «IIOPT pacliBpeHusI». I TaBHBIM IIpH pe-
IICHHH 33[1a4¥ MCTIOB30BaHUs yKA3aH-
Holi obnacte GBINO pacipefelieHHe ee
Lldets Apaliies MEXIY pa3IHYHBIMH ycTpodicteaMu. Ha-
nGosee yIaYHO, ¢ TOYKHM 3PEHHs IPO-
O0F748H apescpsuposan CTOTHl pealH3allud M MaKCHMAaIbHOTO
HMCTIONB30BaHUS BO3MOXHOCTEH, pasfie-
O0F750H 512BH1 neHue o6nacT Ha 32 yyacTKa JUIHHOM o
8 Gaiit xaxasiii. B 3TOM cinyvae npH
OF758H 3apeseppHpoBan HECIOXHOH cxeMe nenudpanuy MOXHO
NOAKIIOYHTE OO0 32 pasiHYHBIX yC-
OF760H KP580BHS9 TPOUCTB, BEIEHB KAXIOMY H3 HHX y4ac-
ToK JIHHOM 8 Gailt. OmMHaKO 3TO He
OF768H, O0F770H, O3HayYaeT, YTO NOJl YCTPOHCTBO HeNb3s
OF778H S pe3epBHpOBATh, B 3aBHCHMOCTH OT €TI0
CIIOXHOCTH, NBa, TpH H Gonee 8-6aitro-
OF780H KP539§55 BBIX yuacTKa. VX pacOpefiefieHHe B all-
PECHOM MPOCTPaHCTBe MOpPTa paclliupe-
OF788H KP580BB5S Hus TT0OKa3aHO B Tab. 4.
0F790H KP580BH53 M. Elg’—ldﬂpg(ll—d?ﬂaldl
OF798H KPS80BBS1 r. Mockea
OF7AOH, OF7A8H,
OF7BOH, OF7BSH CroGonubi JIUTEPATYPA
OF7COH, OF7C8H, R o 1. Cyromsaxo B., Ca%%onon B., Komerxos K.
0 3apeseppupo! HAILHNH paaHoMOOHTeNLCKHH KOMITBIOT!
Ozg:'gg;i:{ « eplcl‘())ll-lzsb. —9 ll;a.uuo, 1990, Ne lﬁc. 03;7-43. &
5 5 A HaKO B. HoB B. HOBHOH
OF7FOH,, OF7F8H CaoGonnbl i«;g}{%r':ép n;nsxgraﬁx «OpHon-128». — Pasio,
, Ne 1, c. 35-38. i
npnﬂm: 1. I'H B 3. Qmmo B., Cupponon B. «Opuon-128».
e KPIBISBIN3 — OB700H - CCQ&G_TBWM noapobsocrd. — Panuo, 1991, Ne 2,
KOHTpOJLIEpa e oﬁ%‘}:{ma 2_"'}5’3"” it " 4. Cyronaxo B., Cadporos B., Korerxos K.
OF7AOH ... OF7BFH u OF7EOH ... omi!iFH Tporpammuoe obecnedeHne NEPCOHANLHONO pa-
DOJb3OBATENL MOXET pajMellaTh Mobble JHOMOOHTENBLCKOro KOMIbioTepa «OpHOH-128».
g S S ot B, Cabponon B. Hananka ITPK
«OpBon-128». — Pammo, 1990, Ne 5, c. 33-38.
nPl.(Konenxollazlsc., Cadponos B., Cyronaxo B.
v OH- » — TONOJIONHA DEYaTHOH MIia-
AJIPECA YCTPOUCTB mi_l;e",?!’"wo, 1990 Ned e aadr "
3 HCHCOH - mnﬁepr . M., Meab-
PACIIIMPEHHA BEKoB B. B. ¥ 1p. Ilesaraomue ycrpoicTea nus
nepconanbHbX OBM. — M.: Paauo u cBasb, 1992.
AlpecHOe NpOCTpPaHCcTBO «OpHOHa- 8. Cyronsxo B., Cadponos B. Beiicux «ORI-
128» O0F700H...0F/FFH pnmHo# 256  ON». — Pamno, 1991, Ne 4, c. 32-39.

MAJIEHbKAR XUTPOCTb
ANA KNABUATYPHI
«MC7007»

BocCnons3oBaBLUMCh pPeKoMeHAALMA-
mu B. Cyroxsko u B. CappoHosa («Pa-
avo», 1991, Ne2, c.44-48), 2 nogxmouun
K cBoeMy «OpuoHy-128» knasuarypy
«MC7007». PaGotatb C Heit — ogHO
yaosonucteue. Ee «LudpoBbie» KnaBu-
LUK, PAaCrONIOXEHHbIe cnpasa, ynoGHO
UCNONbL30BaTh, HaNpUMep, ANA yNpae-
nienmn «nNepomM» Npu patote ¢ rpadpudec-
KuM penaktopoMm. OpHako, pabotas c
3aTMMKU  KNaBULLIAMM, i HECKOMILKO pa3
HeYanHHbLIM HXATUEM KNaBULLIK «CTons,
PacnoNOXeHHON CBEPXY OT «LMpPOBLIX»,
ctupan uHdopmalmio. Hekotopbie pa-
avonobureny, STobbl UCKNICHUTL Takylo
HENPUATHOCTB, NPOCTO HE NOAKMOYAIOT
3Ty knasvwy (koHTakT 12 paswema X1
unu KoHTaKT 9 passema XMN2). A npepna-
ralo APYroi BhLXOA.

OCTOPOXHO U3BNEKUTE U3 KNaBUaTy-
pbi «MC7007» knaBuilsy «Cton». Boabmu-
Te NPYXWHY, Ha KOTOPYIO OHa NOCaXeHa,
uaMepbTe ee aAnuHy. PactaHure nNpyxu-
HY TaK, NTOObl B CBOGOAHOM COCTOAHUM
OHacTana AnvHHee B 2—3 pasa. Bcrasb-
Te Knasullly € Npy»mHoit Ha MecTo. Te-
nepb crydalHoe KacaHwe Knasuiuv He
npuBeReT K NoTepe LeHHOW UHdOopMa-
umu. flymalo, Heckanbko MUHYT, NoTpa-
YEHHBIX Ha 3Ty onepaumio, He NPoNanyT

DapoMm.
. BULLHEBCKUA
r. Kuep

>KypHan "Paguo”
u TOO "JNluaHo3oBo”

npennaraioT
Bnapensuam "Paguo—86PK” n
"Mukpowwmn” cnenytouiue Habopul:

- KOHTpPOJUIEp AVCKOHOIA, OTNMCAHUE
KoToporo ony6inkoBaHo I Xyphae
“"Panuo” (N 1-3 3a atot roa). B Habop
BXogAT COOpaHHbIA M MOJHOCTHIO OT-
NaxKeHHbI KOHTPOJUlep B KOpMYycCe;
OMCKEThI C MNpOrpaMMHbIM obec-
nedenueM (BHelUHMEe KoMaHIbl DOS;
nporpaMmsi, pabortawllue mon ym-
paenennem DOS - Beiicuk, Accem-
6nep, Iusaccembaep, Makpoaccem-
6nep, JHeGarep, Cu, Ilackans,
dopTpaH, onucaHve MporpaMMHOIO
o6ecrneyenus); onucanue DOS.

- OCHOBHbIE 3NEMEHTbI [J/A caMo-
CTOATE/ILHOIO M3rOTOBJIEHUS  KOH-
Tposuiepa. B Habop BxoasT (meyat-
Hasi niara, II3Y ¢ sagpom DOS,
AMCKETHI C TMNpOrpaMMHbIM obec-
MeYEeHUEM - COACPKAHME K3K U B
nepeoM Habope, onucanue DOS).

Te, KTo y>ke Hayan paboTaTh
C 3TMMM KOHTpOJUIEpaMM, MOIYT
npMoGpecTH OUCKEThl C [ONOJHM-
TEJLHLIM  TMPOrpaMMHbIM  ofecne-
YeHMEM (CUCTEMHbIE M MIPOBbIE
MpoOrpaMMbl, OMMCAHNE A3LIKOB TIPO-
rpaMMMpOBAHUSA).

Cnpanku no tejiedony (095)
207-77-28.
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W3MEPEHUA

MNpu paspaboTke paarMo3NeKTPOHHBX YCTPOIACTB

y panvomo6uTens HepefKo BO3HWKkaeT HeoGXOAUMOCTL B reHeparope
MMNYNLCHBIX MW CUHYCOMAANLHBIX CUTHANoB,

4YacToTa NOBTOPeHUS KOTOpLIX Morna GuiTh YCTaHoB/IeHa

B WIMPOKUX Npeaenax UaMeHeHWeM YNpaB/isioLLero HanpsokeHus.
BapuaHT BOSMOXHOIO MCMIONHEHUNA Takoro ycTpoicTBa

paccMOoTpeH B npe;ularaeuoﬁ cTarbe.

[LIMPOKOITOJIOCHBIN
I'EHEPATOP,
VIIPABJISEMBIN HATIPSLXEHUEM

B OCHOBY pa3paboTku MONIOXEHa Cxema
reHepartopa Ha LMpPOBBIX MUKPOCXe-
MaxX € YacToTooNpeaen oMM 3neMeHTa-
MM, yNpaBnsieMbiMU HanpsxeHnem. 3ToT
reHepaTop BulpabarbiBaeT NPSIMOYT OfibHbIE
MMNYNLCHI B BECbMa LUIMPOKOW Nonoce Yac-
TOT, CUHYCOMAANbHOE HanpsXeHue C¢ Ma-
NBIMA HENMHEMHBIMA UCKaXEHUAMU U Ma-
noi4 HepaBHOMEPHOCTHIO AHX U MoXeT 3a-
MYCcKaTLCA BHELHUM CTPOGMPYIOLWNM CUr-
HanoMm. OnuchiBaeMoe YCTPOUCTBO B Hau-
GonblLLei creneHn peanuayeT BO3MOXHOC-
TM B HacTosillee BpemMs A[0CTaTovHOo
pacnpocTpaHeHHON cepyun UMPPOBLIX MUK-
pocxem K155 B yacTh MakcuManbHoM reHe-
PUPYEMOIA 4aCTOTH U BO3MOXHOCTEH anek-
TPOHHOW NEPECTPOMKNA YACTOTHI.

OCHOBHLIE TEXHUNeckne XapakTepucTu-
XU, 4OCTUXUMBIE B NPEJIOXEeHHON peani-
3alK: Npeaeitl BO3MOXHOIO U3MEHeHUst
yacToTsl reHeparopa — 20...20 - 10° Ny,
MaKCUManbHbIM BO3MOXHBI KoadduumeHT
nepeKkpLITUS NO YacToTe NPU ee INEKTPOH-
Ho nepecTtpoiike — 100, xoadpduumeHT
nepekpbiTUs NoYacToTe ANN CUHYCOUAANL-
HOro HaNpsH>keHUst NPU HepaBHOMEPHOCTU
AYX He Gonee 0,8 nb — 2,5, curyconpanb-
HOoe HanpshxeHue Ha Harpyske ConpoTUB-
neHnem 75 Om — 0,6 B.

ApuHuMNUManbLHaa cxemMa reHeparopa
npusegeHa Ha puc. 1. Co6¢cTBEHHO reHepa-
TOp BLINONHeH Ha Tpex aneMerTax DD1.1—
DD1.3. 3nemenTt DD1.1, DD1.2 BMeCTE C
peauctopamu R3, R4 a6pa3syior noporosoe
YCTPOUCTBO C BXOAHLIMW YPOBHAMU Nepe-
xmoveHmss 0,8 u 1,7 B. Bapukan VD1 u
xoHaeHcarop C1, nocneaosatenbHo BKMO-
yeHHbie Ha ero Bxone, o6pa3yioT BpemMsaa-
nalowmi koHaeHcatop reHeparopa. OH
NepUOOUHECKN 3APAXAETCA BXOAHLIM TO-
xom anemeHTa DD 1.1 M OT UCTONHUKA NUTA-
Hus +5 B yepes peauctop R2 c nocneayo-
LWMM pas3psaom Yepes avoa VD2 kioHoM-
UHBepTEpoM Ha 3anemeHte DD1.3, Bxoa
KOTOpOro coefiuHeH € BLIXOAOM MNOPOroBo-
ro yctponcrea. C 3T0ro xe BuXofa CHUMA-
eTcA M BLIXOAHOW curHan redeparopa f,
npegcTaBnsolmiis coboi nocneaoBarenb-
HOGTEL KOPOTKMX MMINYSILCOB Norvyeckoi 1 n
nepexonauwwmia B Gopmy, 6M3KyI0 K MeaH-
[Py, Ha MakCUManbHOW YacToTe reHepa-
umm.

YactoTy reHepalMu MOXHO W3MEHATb,
USMEHAS BENUYMHY TONOXUTENLHOTO yn-
pasnaloLLero HanpsbkeHus Haeapukane U, .
Mpu nosbiweHuu Hanpsxerus U . eM-
XOCTb BapuKana ymeHbuwaeTcs U 4YacroTa
pacrteT. [ina voro, 4To6hl YacToTa reHepa-
TOpaonpeaensuiach, B OCHOBHOM, EMKOCTHIO
BapMKana, T.e. HanpsbxeHueM U, eMKOCTb
xoHaeHcaropa C1 gomxHa [ i BuIGpaHa
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BO MHOro pas 6onblle eMKOCTM CaMoro
Bapukana. BoamoxeH eule oouH BapuaHT
BKJIONEHUS Avoaa B reHepaTop — € NPAMO
cMelleHHBIM p-n nepexoaoM. [ina peann-
33l BJIIONEHUSE C NPAMBIM CMeLIeHUeM
BuiBOAL avoga VD1 no cxeme cneayeTr
nomMeHaTb MecTamu. MNpuHUMN paboTt re-
HepaTopa MpM TakoM BK/HONEHMM WMHOA.
MNonynpOBOAHUKOBLIA fepexoll B TakoM
BKJHONEHUM HAYUHAET BHINONHATL GYHKLMIO
YyNpaBNAEMOro HanpsixeHUeM pe3ucTopa,
YTO NPUBOOUT K U3MEHEHWUIO SKBUBANIEHT-
Holi emkocTy uenu C1VD1, npuyem npw
noBbiLLieHMn HanpsbkeHus U, yactoTa re-
HepaTopa yMeHbLIaeTCcs.

BHelwHuiA cTpOGUPYIOWMA curHan no-
naeTcA Ha BTOpoi Bxoa anemeHTta DD1.1.
Mpy HanMuMK Ha 3TOM BxoAe paspelualo-
Liero ypoBHa norudeckoi 1 unm, ecnm K
HEMY HWYEro He NOAKMOMEHO, reHeparop
pa6oTaeT, KaKk a6byHOo, B asToKoneGare/ib-
Hom pexume. Ecnu yctaHoBUTL Ha Bxoae
3anpeljalouwmii  yposeHs norudeckoro 0,
TaKo# Xe YpOoBeHb YCTaHOBUTCA U Ha BHIXO-
ne reHeparopa. Ipy nocrynneHun paspe-
LLalowero ypoBHA Ha4yano nepeoro BbIXoA-
HOro UMNyNbCa CoBNAAaeT C Havanom pas-
peLualowero ypoBHs.

Nocne cHATUR 3anNpeualowiero curHana
«CTpa6» Tpurrep DD2.2 cpabarbisaer Mo
NocTyNNeHUH BTOPOro uMNynbca curHana f
oT 3agaoLero reHeparopa. Ecnu notpeby-
ercs, 4To6b oH cpabaThiBan NpU NEPBOM

uMnynbee, kak U Tpurrep DD2.1, —curnan
Ha Bxopn C Tpurrepa DD2.2 nopalot He c
NPsiIMOro, ac UHBEPCHOTO BLIXOAa TPUITEepa
DD2.1.

Mpy BLiBope BenUuMHL eMkocT C1 He-
06X0OMMO Y4MUTLIBaThL CHeayloume ycno-
gusi. Ecnu npu o6parHom BKIOYEHUN Ao~
naVD1 npouasonbHoe yBenMyeHUe eMKoc-
T koHgeHcatopa C1 He okasbiBaeT BAMUS-
HUS Ha HopManbHylo paGoTy reHeparopa,
TO NpY NPSIMOM BKNlOMEHUN MOTYT Habmo-
narbca cbou B paborte reHeparopa Npwu
NpeBLILLeHUM HEKOTOpOro YPOBHA Hanps-
wehust U, . BrilweckazaHHoe cnefyer yiu-
ToiBaTb U CTpeMNeHUM MaxcumanbHo
PACLUMPUTH MONOCY reHepUPYeMbIX YacToT
B CTOPOHY HU3KMX 3HAMEHUIA yBENUYEeHUeM
eMKOCTU KoHaeHcaTtopa C1. Yem meHbiue
eMKOCTb iMoaa— Tem MeHbLLIE MOXET 6biTb
emMKocTs KoHaeHcatopa C1. AHanorvuHoe
c601 MOMYT NPOMCXOAUTL U U3-3a U3NULLIHE
BLICOKOrO BLIXOAHOrO CONPOTUBAEHUS UC-
TouHMKa Hanpsixehms U . Kpome TOrO,
NpU 3TOM yMeHbLUaeTca i?'c';acbd)uuuem ne-
peKpLITUS No YacroTe.

B xayecTBe anemenTa VD1, kpome Bapuka-
NOB, MOXHO MCNONL30BaTL Pa3fiMiHLe Nony-
NPOBOAHUKOBHIE NPUGOPH KU MX KOMOBUHALMKU U
CcONETaHUA C KOHAeHcaTopamMu NOCTOAHHOW
eMKOCTU — Bce 3T0 no3sonsieT ¢opmMmpoBaTh
xonebaHus ¢ pasNUYHEMA 3aBUCUMOCTSAMMU
4acTOTH OT ynpaBnsiouiero Hanpsbketus. Ho
nockonbky aMoa patoraer B yCnoBusix nepe-
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Puc. 2
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MEHHOT0 (MMNYNLCHOTO) HANPSXXEHUA, Ha HEM
CPaBHUMOI0, @ MHOrAa M GONbLLE MOCTOAHHO-
ro, To CTporoe MporHO3UPOBaHWE XapaKTe-
PUCTUK YNPaBNEHWA BeCbMa 3aTPYAHUTENBHO.
B 3TOM Ccnydae ToNbKO NPOBEAEHNUEM NOMNON-
HUTENbHLIX 3KCTIEPUMEHTOB MOXHO onpefe-
NUTL AKANA30H UIMEHEHUA HacToT npu pabo-
T€ KOHKPETHOro 3K3eMnnapa Auoaa.

Ha puc. 2, a noka3aHu ycpeaHeHHbe Yac-
TOTHHE 3aBUCUMOCTH reHepauymu f or Hanps-
weHua U ana o6parHOro BKAIONEHWA Hexo-
Topbix NGAYNpoBOAHUKOBLX NPUGOPOB, a Ha
puc.2,6 — ana npaMoro. EMKocTb koHgEeHca-
Topa C1 anA Bcex 3aBUCMMOCTEN, NOKa3aHHLIX
Ha puc.2,a, — 0,1 mxd, ana 3aBucuMoc-
Te 1 — 5 Ha puc.2,6 — 4700 nd, ana
octanexbix — 0,1 Mxd.

Ha npuBoAMMEIX pUCYHKaX 3aBUCHMMOCTH
NaHL Ans 3neMeHToB: 1 — MMNynNbCHEIA avon
I311, 2 — nepexon aMuTTep-6asza KT312B,
3 — papukan KB109B, 4 — sapukannan mar-
puya KBC111A (aBa mapukana coeauHeHbl
napannensHo), 5 — crabunurpox 1813, 6 —
nocneaoBareNbHoe BKMOYEHWE ABYX cTabu-
nutpoHos A815 — AB15XK, 7 — crabunur-
pon A815F — 815X, 8 — napannensHoe
BKIIOYEHUE NABYX cTabunurpoHoB J1815I —
A815X.

Ana HexKoTopHX PAAUOINEMEHTOB MNK MX
KOMOGMHALMIK BKIIONEHUA BOSMOXHH U Gonb-
wmMe, YeM NoKa3aHO Ha PUCYMKAX, 3HAYEHWURA
Hanpsxeuna U . Hanpumep, ana 3aBucu-
MOCTH 6 Ha puc. 2, 6 npu yBenvMyeHun Hanps-
xenua U__ no 21.,,22 B vactoTa reHepaumm f
cocraeufa okono 30 kly, 4T0 obecneumeaer
nepexkpuiTHe no yacrore B 100 pas.

Yacroro3apaowme 3NeMEHTH MOXHO 3a-
MEHUTb KOHIEHCATOpaMK MOCTOAHHOW WM
nepeMeHHOR eMkocTH. B nocneaHeM cnyyae K
MMHYCY MCTONHUKA TOKa cneayeT NoaKNioNuTL
poTOp KOHAEeHcaTopa. YCpeAHeHHan 3aBUCK-
MOCTb 4acTOThH reHepaLumu oT eMKOCTHU C KOH-
AeHcaTopa noka3aHa Ha puc.3. [ina 6onblumx
BENWYMH €MKOCTH YacTOTY reHepaLn MoXHO
npubnUanTensHo OUEHUTL Mo ¢opMyne:
f ~ 4200/C, rpe f — B My, C — B NO.

Mpu nopaye curHana c yacroroi f Ha nocne-
AyouMe Kackaabl KOHCTPYKUMW rexHeparopa
{nenurenn, GopMMpoBaTeny u Ap.) U Heobxo-
AWMOCTM MONYMUTL NpM 3ToM KonebGaHus ¢
BO3MOXHO GONblel 4acToToM He cnepyer
HarpyxaTb BbIXOJI 33AAIOLIEr0 rEeHepaTopa
6onee oaHuM BxoaoM TTJ1 MUKpocxeMUl.

OnucaHHui cnoco6 3neKTPoHHOW nepe-
CTPOMKW HACTOTH MOXHO WMCMONbL30BaTb U B
APYrvX reHeparopax Ha UM poBbIX M aHanoro-
BHIX MMKpOCXeMaX MNWU Ha AWUCKPETHLIX 3ne-
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MeHTax, ecnv B MX cXeMaX OfiuH M3 BLIBONOB
BPEMA3AAAIOLIET0 KOHAEHCATOPa (MNWU KOH-
NEHCATOPOB) MOAKMOMEH K OHOMY W3 Mo-
NIOCOB UCTOMHMKA NUTaHUA. HanpuMmep, ecnu
BreHeparope [1] 3aMeHnTs KOHAEHEaTOp 3ne-
MEHTaMW 3NeKTPOHHOW NEPEeCTPOMKM HacTOTH
c napamerpamu C1=0,1 Mx®, R1=150 xOM 1
VD1 — crabunurpod [1815E, 1o npu nameHe-
HuM Hanpsxenma U ot O no 9 B npu o6par-
HOM BK/MIOYEHUK chg‘Mnquoua 4acToTa rexHe-
pauMK MaMeHsnach B npenenax 6,6...16 xMNuy,
npy npaMoMm — 6,6...0,18 xlMy. Kax BuaHO M3
J1aHHOT 0 NpUMEPa, B 3TOM reHeparope (TO4HO
TaK Xe, Kak U B reHeparope no cxeme puc.1)
BO3MOXHa paboTa ¥ € NONOXUTENBHEIM M C
OTPUUATENBHEIM YNPABARIOWMM HaMPSXEeHU-
emU 4 Mpu atom, ecnu 6ynert cosnaH Nnae-
HHIA H‘epexon OT OTPULIaTENLHOIO K NONOXM-
TENbHOMY (YTO PAaBHOCUNBHO U3MEHEHWIO Ba-
puUaHTa BKAIONEHWN BapuKana ¢ MpPAMOro Ha
0o6paTHoe), BO3MOXHO pacLUMpeHUe AManasao-
Ha 4acToT reHepupyeMbX KonebaHwii.

CTabunbHOCTL YacTOTH reHeparopa 0co-
6eHHO Ha NOHWXEHHBIX YacToTax B Gonbiiek
CYeNeHn onpeaenaerca CTabuUNbHOCTLIO KC-
TOYHMKA NUTaHKA, NO3TOMY HeobxoauMo nu-
Tarb reHeparop or ctabunusupoBaHHoro 6no-
Ka NWTaHWA ¢ HanpsixeHueM +5 B.

Anst GopMUpOBaHWA CUHYCOMAANBLHOTO Ha-
npsoxeHwn curHan f ¢ Beixoaa 3apaiowero re-
HepaTopa NOoAAloT Ha AeNuTeNb 4acToTh Ha
Tpurrepax DD2.1 u DD2.2 (ko3¢ duuymeHT ne-
NEHWA KaXporo Tpurrepa 2). C oAHoro M3
BLIXOAOB TPUITepoB MO BLGOPY BKMOMEHUst
nepeMbiNkn X1 nnu X2 curvan Yyepes yenouky
R5C2 nopaloT Ha coOrnacyiouwui 3NeMeHT
DD1.4. NopSopom koHaeHcaTopa C2 nobuea-

I0TCA CNEIOBaHUA UMY NBLCOB HA BLICOKMX Yac-
TOTaX TOYHO CO CKBAXHOCTHIO, paBHoH 2. C ero
BLIXOAA Yepe3 pas3feNnUTeNbHHIM KoHAEeHcaTop
C4 v cornacyiowuid peauctop R9 curHan noc-
Tynaet Ha ®HY (3nemenT L1, L2 CE —C10),
cnyXaumii Ana GopMUPOBaHUA CUHYCOMAANb-
HOM GOPME U3 NPAMOYronsHOW. ConpaTuBne-
Hue Harpy3ku R,=75 Om. lNpu ykasaHHOA Ha
cxeMe eMKOCTH KoHaeHcaTopa C4 MUHUMaNG-
Hasa paboyad yacTora curHana ©®HY cooreet-
creyer 150 x4, U npu HeoGxoaUMOCTH ee
YMEHBWEHUA CNeyeT YBENUUYUTE eMKOCTb
06parHo NponopLUMOHANLHO YacToTe.

®HY xapakrepuayerca rpaHuM4HOM Yacro-
Toi nonockl nponyckanus f, HepaBHomep-
HocTsio AHX B nonoce NponyckaHuA ag, YacTo-
TOW cpesa f,, satyxaHuem 8 fosnoce Henpo-
3payHoOCTH a . JUIA KOHKPETHOro Mcnonb3ye-
Moro B pacyerax OHY: a_=0,28 nb,
a .= -33 ab, U ecnu NpuHaATL fD=q. 10 f=1,21.

Bce rapMoHMKu NpAMOYronbHbIX Koneba-
HWI, Ha4MHanA co BTOPoi, nogaBnsiorca ®HY ¢
yacToTh curHana f/2> 1,211 /2~0,61,ac
TpeTbel — € YacToTH curHana f/3 = ?,21 0

. *f,/3=0,4 . Tak xak yposeHb BTOPOi rapmo-

HUKM 6NaroAapsA NPUHATHIM MEPaM HeBENWK,
6e3 BuAMMEIX Ha 3KkpaHe ocuunnorpada ucka-
XEHWUW CUHYCoMAANBHEIM cUrHan o6ecneunsa-
erce B nonoce yacror (0,4...1)f . Koa¢dpuum-
€HT rapMoHuK Ha vacrorax (U,6...1)f, xax
npaBuno, He npesuiwaer 1...1,3%, a Ha YacTo-
Tax (0,4...0,6)f, — 3...4%.

W3 o6uieir HepaBHoMepHocTH AYX B 0,8 nb
Ha ®HY npuxoauTca oxono 0,3 Ak, ocTanbHbe
0,5 ab no6upaiorca 3a cHET HepaBHOMEPHOC -
TU CKBaXHOCTM M BePLUMHB WMNYNLCOB NPsi-
MOYroNsHOro curHana. Ha noHWxXeHHbIX Yac-
TOTaxX YMeHbLWAeTCa U HepaBHOMepHOCTL AYX.
Mpu paamaxe NPAMOYrONbHOrO CUrHana Ha
Buxoae 3nemMeHTa DD1.4 okono 2,9 B — pas-
MaxX CHHYCOMAANbLHOTO CUIHana Ha Harpyske
coctaenser 1,7 B, 4T0 COOTBETCTBYET BLIXOf1-
HoMY HanpsbxeHuio 0,6 B (apdextneHoe 3Ha-
YeHue).

Pacuer ®HY npoct. 3anaBuiMch YacToToM
f,, HaxonAT HOpMMpYIoLE eMKOCT C, M WH-
NYKTMBHOCTb L, MO KOTOpPHIM BHNMCIRIOT Na-
paMeTp aneMeHTos OHY:

c.- 159150 . _ 01592R, .
& RHfD \ ° fD '

C6=1,211C_ -C6; C7=0,32C_; C8=1,602C.—
—c8; C9=1,021C ;. c10=6,83C, - C10,;
L1=1,035L,; L2=0,637L,, rne emKoct — B
n®d, vHAYKTUBHOCTHM — B MKIH, conpotuene-
Hua — B Om, C6,, C8,, C10, — napasuTHue
COCTaBNAOUME €MKOCTM MOHTaXa OTHOCH-
TensHo oBLIEro NpoBopa B O6LIEH €MKOCTH
COOTBETCTBYIOUEro xOHAeHcaTopa. fina ne-
YaTHOM NNaTkl, NpUBeaeHHoN Huxe, C6, = 3,6,
C8 =6 mCi10 = 3,3 nd.

Tarum xe o%paaou MOXHO NONYYHTL CUHY-
coMAANBLHEIA CUIHan U oT NIOOLIX APYrUX KUc-
TOMHWMKOB NPAMOYroNbHOIO cUrHana. Tonexo
NpW 3TOM CNeayeT UMETb B BUJLY, YTO BHIXOA-
HOe CONpPOTUBNEHWE MCTONHMKA NPAMOYTOML-
HOMO CMrHana foMKHO GbiTb MHOrO MeHble
2R,, 4T0OH He OKasHBaTb BAMAHMA Ha AYX.
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Kpome T0ro, B 3TOM Cydae HarpysKy noakmio-
4aloT K Buxoay OHY xabenem ¢ ‘BOIHOBHWM
conpotuBnexuem p= R, unu KOpOTKMMM Npo-
BOAAMM.

EmkocTi kaxaoro koHgencaropa ®HY noa-
61paloT BO3MOXHO G/IMXe K PacyeTHOM| OAHUM
WM ABYMS NapannesnbHO COeUHEHHBIMMU KOH-
ReHcartopamu. Karyiiku MHOYKTMBHOCTM Ha-
MaTHIBAIOT Ha HE3AMKHYTHIX PEepPUTOBLIX Mar-
HUTONPOBOAAX, HAaNPUMEP Ha MArHUTONPORO-
Rax NC2,8x12 u3 ¢peppura mapkn M60OHH-3
WIM UM aHANormuHLX. B aToM cnyyae Tunoeas
3aBUCUMOCTL MHAYKTMBHOCTU OT YMCAa BMT-
KOB NPU NNOTHOW HAMOTKE BUTOK K auTKy
nposoaom MN3B-2 0,21 noxasaHa Ha puc. 4,a.
Ha puc. 4,6 noxasaH ee HauanbHHM yyacTok
(ans MarHUTONPOBOAIOB C Pa3NIMYHBIM 3Have-
HUEM HavafibHOW MarHUTHOM NPOBOAUMOCTU U
AWaMeTpa, PasnMyHOro HaMOTOMHOTO NPOBO-
Aa MOXHO U Uenecoobpa3Ho COCTaauTb CBOU
rpaduieckue 3aBucuMocTu). O6MOTKU xary-
ek criefyeT pacrionararb Ha MarHUTONPOBO-
ne’ cuMmeTpuuto. [Ins npenaapuTensHol
¢$uKcauuu KOHUOB OBMOTKM Ha KPasi MarHu-
TONpOBoAA CAeAlyeT NAOTHO HafleTh OTPe3ku
nonuMxnopeuHUNoBLIX TpyGok. Mocne HaMoTku
¥ 3aMepa UHAYKTUBHOCTH 06GMOTKY MKCUpY-
10T, NOKPLIBasi €e OAHUM CIoeM CNUPTOBOrO
knes (Hanpumep, BO-2, B®-4) unm anoxcua-
HOW CMOSH.

Bxa4ecTBe MarHMTONPOBOAOB ANS HAMOTKM
MOXHO MCNONL30BaTL U APYTMEe MarHMTHHe
Matepuant, HanpuMep nosiocku npubnusu-
TENbHO KBAAPATHOIO CEYEeHUs, OTAeNeMbIX
no metoay [2] or ¢epputoBoro crepxxsa us
Matepuana M400OHH npsmoyronsHoro ceue-
HUA AR MarHWTHHIX aHTEHH NepeHocUeX AM
NPUEeMHUKOB.

Yepes peauctop R10 (nonyckaercs ymeHb-
LueHue ero conporueneHus Ao 3 kOm) K rexe-
paTopy NoAKMo4aloT YacToTtoMep. Bo uabexa-
HUE NOTepU YyBCTBUTESIbHOCTU 4acTOTOME-
POM Ha BLICOKMX 4acTOTax ero cfiefiyer noa-
K/MoYaThb K reHepaTopy KOpoTKUMM NPoBOAa-
MU, 2 He ANUHHEIM 3KPAHUPOBaHHLIM Kabe-
nem,

B xauectpe npumepa paccuuraem OHY re-
HepaTopa CUHYCOMAANLHOTO CUrHANA AN Ha-
NaxUBAHWS Y3NOB TENEBUSUOHHEX NPUEMHU-
koB— YT43, yacToTHOro AetexTopa, BUAEOY-
cunutens.

B TeneBM3UOHHLIX NPUEMHMKAX, TIOHepax
cuctem CTB, crapux mMopensx npueMHUKOB
YKB YM peilaHus B KavecTBe noiHecywyx
4acToT 3ByKa MCNOML3OBaHH 4acTOTH a No-
noce 5,5...7,5 Mlu. MNpumem ¢ HexoTOpHM
3anacom f =8 MI'u. Torna MuHUManbHas vac-
TOTa HEUCKAXEHHOTO CUHYCOMANLHOIrO CUr-
nanaf /3=1,211 /3=1,21-8/3=3,23 Mr'y. MNog-
CTaBnsAs 3Havexme f B NpuBeneHHHe Bhille
$opmyns, nonywaem +=265,25n®, L=1,4925
MKI'H U COOTBETCTBEHHO NapaMeTphl 3NeMeH-
ToB: C6=318 nd, C7=85 nd, C8=419 nd,
C9=271 n®, C10=217 n®, L1=1,54 wmxlH,
12=0,95 mxln.

B xavectBe npocroro uctoutuka U uc-
nonblyem NoTeHUUOMETP C CONPOTUBAEHUEM
470 Om, NBUXOK KOTOPOro NOAKINOYEH K pe-
3uctopy R1, a BHBOAK — K NOMIOCaM UCTOYHU-
Xa NUTaHKs reHeparopa. B kavecTre anemeH-
Ta VD1 npuMeHuM AnoA B NPAMOM BIIOHeHUM
(Bapukan KB109B), emkocTt KoHpeHcaTopa
C1—4700 n®. Ana ynobcTea B paGoTe yMeHb-
WWM 3aBUCUMOCTL 4aCTOTH leHepauwM or
Hanpsokerust U yBenuyseHneM conpoTuene-
HIs peaucTopawm c 1 xOm no 1,8...2 xOm.
Npu uamerenum U__ ot 0,5 no 5 B vacrora
reHepauuM HaxoaMTCs B Npegefiax o1 16 go
6.4 My (cMm. puc. 2,6), 4yto COOTBETCTBYET
MSMEHEHUIO YacCTOTH BLIXOAHOTO curlana f/2
o1 8 #0 3,2 MlNy. B BnonHeHHow KOHCTPYKUUM
yXo4 4acToTH nocfie Nporpeea rexeparopa
COCTaBnan B cpesHem okoso 12 xlMy 3a 1 wac

Panyo Ne 4, 1993 r.
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pabors. B kavecTae noreHynuoMerpa Heo6xo-
AVMO UCNOML30BaTL NEPEMEHHBIE PE3UCTOPH
C MafibiM YPOBHEM IUYMOB CKOfIbLXEHUS NpU
BpalLeHUn ABUXKA U COXpaHeHuU cTabMAbHO-
TO CONPOTUBNEHUR NOCHNE erc OCTaHOBKU — B
NPOTUAHOM CAiyyae CcTabuMbHOCTL YacToTH
6yner Huakoi. Mo 310l NpuyMHe, Hanpumep,
KpaliHe He pPeKOMEHAYeTCH WCnofb3ocaaTh
LIMPOKO pacnpocTpaHeHHHe, HO HeHaNeXHHe
nNepeMeHHbie peaucTopl Tuna CMNO, o6naga-
OUMe U3-3a CBOMX KOHCTPYKLMOHHHX OCO-
6eHHOCTeM BLILLIeYKA3aHHEIMM HEOCTaTKaMK.
MoxHO ucnonb3opath NepeMeHHLEIe Pe3ucTo-
pH TUnos CN2-36, CN-0,4.

B KOHCTpYKUMHM rexeparopa nyuwe Bcero
NPUMEHUTb KepaMuieckue KOHAEHCATOPH, OHU
MOTYT GuiTh Mobkix TUNOB. Ho cneayet nom-
HUTD, YTO CTabMNLHOCTL YaCTOTH reHepayuu,
0co6eHHO NPU NPAMOM BK/IOYEHUU 3fieMeHTa
VD1, 6yner Huxe, ecnin B kayecTBe KoHaEHCa-
Topa C1 npumeHeH TUN KonaeHcaTopa ¢ 60fib-
Wei aefMYMHON 3aBUCUMOCTU TeMneparyp-
Horo xosd¢uumenTa emxoctu (TKE).

Honyck Ha conpoTusnenue pesuctopos R3
v R4 — 5%, R9 — 2%, Ha ocTanbHhe —
+10%. [mon 1310 MOXHO 3aMEeHUTL repMaHu-
€BHIMU UMITYNILCHBIMU AMOAaMKU cepuii 1311,
A311A, Ho npu 3TOM BOSMOXHO NOHMXEHME
MaKCUManbHOM YacTOTH reHepauuM U cTa-
6UNbHOCTU YacTOTH. Ha NOHVKEHHRX YacTo-
Tax reHepauun BO3MOXHO NPUMEHeHWe AMUO-
nos A6, A9, 9K, AM. Ho ecnm cobparb
reHepatop Ha KMON muxpocxemax, To Bos-
MOXHO NpUMeHeHUe U KPEeMHUEeBLIX AMOAOB,
NPy 3TOM, KOHEYHO, CNeayeT yBeSIiUBATh Co-
nporuBnexue peanuctopos R1 — R4, He pexo-
MEHAYeTCR UCNOMBL3oBaTh MUKPOCXEMEH paH-
HUXTOA0B abiNycka — UX 4YaCcTOTHLIE CBOMCTBA
Ha 20...30% XyXe MUKPOCXEM NOCAIeIHUX fleT.

MNpwu peanusauum KoHCTpyKuuM aneMenHTw
reHepaTopa pa3MelleHt Ha nevaTHO nnate
U3 ABYCTOPOHHEr 0 GONbIrUPOBaHHOTO CTEKN0-
TexcTonmuTa ToMumHON 1,5 MM 1 paamepamu

50x90 mM. Mcnonbsosatb CTEKNOTEKCTONUT
ToHbwe 1,5 MM He cneayer — aTo npuBegeT
K YBENUHEHUIO NAPASUTHOMN €MKOCTH MOHTaXA
M, CNEeAoBaTeflbHO, K YMEHBLIUEHWIO MaKCU-

MaNbHOM 4acToTH reHepauuu. PucyHok ne-
YaTHOM NAaTH NOKa3aH Ha puc. 5,a, a paame-
leHne neranes Ha Hel — Ha puc. 5,6. Mlpu
U3rOTOB/IEHUU NNATH He CrelyeT IMHWUA TOKO-
BelyWHX NPOBOAHUKOB AenaTh Gofiee LIMpo-
KUMM, YeM NoKasaHo Ha puc. 5,a. ®onbra ¢
HIXHEA CTOPOHH NAATH KUCMOMNb3YETCA B Ka-
yecTBe 3KpaHa U obuero nposoga, Ans co-
€ANHEHWUN C KOTOPHM B NflaTe NpocBepneHH 4
oreepcTus (Ha puc. 5,a ycnoBHO noxasaHb
6entiMu Toukamu). Paaom ¢ naiowwankamu nop-
naiiku nepemuvex X1 u X2 umelotcs nnotlag-
KW or BblaogoB 6 u 8 mukpocxemu DD2 ¢
WUHBEPCHLIMU CUMHaflaMU, KOTOPHE MOXHO UC~
nonL30BaTk NpU pabote ¢ BHELIHUMY YCTPOiA-
CTBaMH,

" B KOHCTPYKUMM reHepatopa NpUMeHeH no-
BEPXHOCTHHIA MOHTaX — BHBOAH 3NIeMEHTOB
pacnasHb HENoCpPeACTBEHHO Ha AOPOXKK (Ges
YCTaHOBOYHHX OTBEPCTU B Nnare). Bo uabe-
XaHUe KaCaHWUs KopIycamu fetanei Tokope-
Aylux NPOBOAHUKOB Ha nAiaty, rae notpeby-
€TCH, HakNeUBaloT MNOMIOCKU fIMNKON NEHTH,
UCNONbL3YeMON ANA CKNEHKN MarHUTOQOHHEIX
nenr. MNocne ycTaHOBKM 3NeMEHTOB K nfiate No
nNepuMeTpy NpUNanBaloT GOPTUKK U3 TOHKOM
natynu vnu Genoit XecTu. OHU HyXHH ANR
coepuHeHus ¢onbru obenx CTOpoH nnaTh M
Co3f1aHns Gonbiliei XEeCTKOCTH KOHCTPYKLIUM.
B 60pTuKax MOXHO NPOCBEPAUTEL HECKOMLKD
OTBEePCTHIi Ans Gosiee XecTKol yknanku npo-
BOAHUKOB COEfIUHEHUNH C BHELLHUMMU YCTPOM-
CTBaMM U pacnanku BLICOKOYACTOTHOTO Kabe-

ns.
B. MUXARNIOB
r. Mocksa
JIUTEPATYPA

1. MExa#inos B. Crabuapubiii MYnbTHBHOpa-
Top. — Paznno, 1989, Ne 12, c.64.

2. Haxeran B. Paspesanne neraneli ua Gbeppu-
Ta. — Panno, 1991, Ne 2, c.66.
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"PAANO"- HAYNHAIOLLIUM

% LWKONA

C NAANIbHUKOM B PYKAX

HAYMHAHOLUEND .=
PAOVNONHGUTENS * o

BbICOKOOMHbLIN BOJIbLTMETP
NOCTOAHHOIO TOKA

TIpofonxas 3HAKOMCTBO € MPaKTHIECKHMH KOH-
Ha TIONIeBHIX TPAHIHCTPOP2X, PACCKAREM
ellle O HeCKONBKHX ycTpoticTeax. 1leppoe U3 HHX —
BOJEIMETP MOCTOAHHOIO TOKA ¢ GOMBUINM BXOIHBM
conpomvBieHHeM (pre. 1). DTOTU3MEPHTEIBHBIH IPH-
60p No3BOIAET KOHTPO/IMPOBATH NOCTOsHHOE HanpA-
XcHue B mMamasonax 0.0,5, 0.1, 0.5, 0..10
0...50 B. BxoiHoe conpoTMRICH M BONBTMETPa Ha BCEX
JMana3oHax ofMHakoBoe H pasHo 10 MOM.
H3sMeprieMoe HarnpAXeHye NojacTcs Ha JENH-
Tenb R1 R6, & 3aTeM Yepe3 KOHTAKTH NepeKoda-
Tens SAl ¥ orpaHHUMTENBHER pe3ncTop R7 — Ha
3aTBOp NoNieBoro Tpat3ucTopa VI 1. Pexum paboti
TPaH3HCTOpa YCTRHORICH peaucTopoM R8, Brio-
yeHHBIM B LieNb UCTOKa. Ero conpotvBieHHe Noao-
GpaHo U3 ycoBHs obecneyenys HyXHOIO Hanpd-
XeHHsl cMenleHHs Ha 3BTBOPE JlalHOro TPaH3HUCTO-
pa. MeXIy IBHXKaMH PE3HCTOPOB R8 u R10 B 11O~
yen MHamukarop PAL. TloacTpocyHbiH pe3HcTop R8
HYEeH A4 YCTAHOBKH TOKa NOTHOIO OTKJIOHEHMHA
AKH HHIMKATOpa. ITepeMeHHBIM PE3HCTOPOM
R10 ycTaHaBIMBAIOT CTPENKY HHAKKATOpa Ha HyJe-
Bo¢ JieJicHHe NP OTCYICTBHH BXOLHOIO Hanpsixe-
HHsl. YToOH WCKMOYHTH BIIHSHHE HABOJOK Mepe-
MeHHOTO TOKa Ha BXOJHHE ILyNH npubopa, MexIy
3amonoM # OBIMM MPOBOJIOM BKJIIOYEH KOHJCHCa-
T0p C1

Tpananctop VT1 Moxer6sms KIT103K—KITI03M
¢ HaYaTbHBIM TOKOM CTOKa 2.4 MA H KpyTv3HoH

XapaKTEPUCTHKH TOKa3 CTOKa He MeHee 1,5 MA/B. 06
OTIpe/EIEHHI 3THX NIAPAMETPOB TIGNIEBOTo TPAH3HCTO-
Pa yXe TOBOPHJIOCH paHee.

Pom, vivKkatopa PAl BHIIONMHACT M aMriep-
meTp M2003 ¢ paMKoii CONPOTHBICHHEM 50 OM H
TOKOM TONTHOrG OTKIOHeHHs cTpelky 100 MKA, 103~
ToMy It yoGcTBa 0TCYeTa BHOP2HH COOTBETCTBYIO-
fiiyie MOTMANAaloHH.

Huxmii noAIMana3oH HaMepeHUH 3aBHCHT OT
KPYTH3HH XapaKTEPHCTUKH TOKA CTOKA TPaH3HCTOpa H
Mp¥  HCMONR30BaHMK H3WUCTOpa C KpyM3HoH
2..2,5 MA/B moxeT 6bITs 0..0,2 B.

TIepexmouarens SAl raneTHsifl Ha NS NONOKE-
uuit. Tonctpoeunndt pesuctop R8 — CII-H, nepe-
menHsit RI0 — CII-l, nocrosiHHble Pe3HCTOPH —
MJIT-0,25. Kowpercarop C1 — mvmos MBM, BM.
Batapes GBI — 3336. [TotpeSnsemsiit npGopoM ToK
HesHauMmeneH — MeHee 3 MA, mosToMy Garapewt
xBamvt Ha 150..120 4 HenpephiBHOH paboThi.

Bo3moxHad KOHCIPYKIMA BONGIMETpa MOKa3aHa
Ha pic. 1. Ha miliepoid naHe M HaxoJaTCs MAKpOaM-
NepMeTp, TepeKIodaTe/lh IMANA30HOB HU3MEpEHNS,
BKJIIOYATEN [THTaHWA, BXOJHBIE THe3la M NEpeMeH-
HBl peaucTop R10. BHyTpH KOpITyca Ha METAILIYCC-
KOM YTOJIKe YKDETUISIOT NOJICTPOeYHBIA PesHcTop R8.
TTocTosHHBE Pe3HCTOPH MOXHO CMOHTHPOBATH Ha
obmedl mnaTe M3 H3OMSLMOHHOTO MaTepHalla WM
TPHTIAATH HETOCPEICTBEHHO K ACTAlAM, C KOTOPHIMH

R7 1M
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I
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OHH JIOEHH COGIMHSITECH: pesHCcTope Rl — R7
CMOHTMDOBATH Ha KOHTAKTaX fepekmouatess, a R,
Rll npumasts K BBBOLAM IEPeMEHHOMO PE3HCTOp2
R10. Batapeio IHTaHMs yIoGHO YKPETTHTS Ha HHEHEH
CheMHOH KpHILIKE KOpITyca.

TIpHcTynas K HANAXHBAHHIO, IBUXOK NIEpCMEHHO-
IO PE3UCTOPA YCTAHABJMBAIOT B CPEJHES MONOXCHHE,
TTocJie BKMOYEH U IUTAH MS IBUKKOM MOJICTPOSHHOTO
peauctopa R8 ycTaHaB/MBAIOTCTPEJIKY HHAMKATOpa Ha

nepoe felicHHe LKA, 3aTeM Ha BXOJHBie MHe3ja

1, X2 BonpIMeTpa NMoJaloT U3BECTHOE NOCTOAHHOE
HanpaXxeHue, HampuMep, 4,5 B (or ornembHo! Gata-
pewt 3336) w9 B (oT baTapey «Kporas). Iepexio-
yatens SAL fmﬂasmnam B 11ee no-
noxeHwe («5 B» Wik «10 B») 1 oTMeyaloT NoKasaHus
pHIMkaTopa. FCM CIpeKa MOKasHBAcT MEHBILIES
HanpsxeHWe, 4eM TIOJAHO Ha BXOA, HeobXoHMO
TCPEMECTUTE JIBHXOK MOACTPOSYHONO PE3HCTOpA R8
BBEPX MO CXEME, OTKIOYHIL HCTOYHHK BXOIHOIO
HanpsIxeHWA, NepeMEHHBIM PE3HCTOPOM R10ycraHo-
BMTE CTEJIKY MHIMKATOpa B HYJeBOC NOIOXEHHE H
BHOBb TOIATH BXOAHOE Hanpsxenue. Ecm Teneps,
HaoBOPOT, CTpe/KA MOKA3HBAcT Gornbllice HarpAxe-
Hue, IBUXOK peauctopa R8 Nepemelliaior BHUI M0
cxeme. DTy Ofepalyio Halo MOBTOPHIL HECKOIEKO
pas, CHYMas KaXJpii pas BXOJHOC HANpAXCHMC H
BO3BpaLlas CTPEJIKY Ha HYJIb PE3HCTOPOM R10.

MOXET CITyIWTECH, YIO JBUXOK PE3HCTOpa RI0
OKAXETCH BOIHOM M3 KDaHHHX NONOXEHHH H JIKY
HHIMKATOpa He YIacIcs BO3BPATHTL Ha H{{nlh orna
HyXHO flofiobpats ToTH3 peanctopos RY 1 R11, poase
KOTOPOTO HaXOIMTCA ABUXOK NEPeMCHHOTO PE3HCTO-
pa R10. PeacTop nontupaioT Tak, B NIPH Ha-
cTpolike npuGopa Ha HYMH IBHXOK PeSHCTOpa R10
HaXOJANICA MPHMEpHO B CpefiHeM nonoxerny. Eme
JIydllle Ha BpeMs HANAXHBaHs 3aMEHHTH PESHCTODE
R9 — R11 ogHuM nepeMeHHBIM PE3HCTOPOM COIPO-
THRNeHMeM 2,2 KOM, a Noclic HaCTpOHKH MIMEPHTH
COMPOTHRIEHYSA BEPXHETO M HIEHETO IUieY NepeMeH-
HOTO PE3HCTOPa H NPHIAATh K BbIBOJIAM PE3HCTOpa
RIO NOCTOSHHHE Pe3UCTOPH COOTBETCTBYIOUIMX CO-

HHH.

IMocne TakoH pery/MpPOBKH H NPH TOYHO N0JI0-
GpaHHBIX Pe3HCTOPaX JENMTE)is TOYHOCTS NOKA3a-
HHi BOJBTMETpPA Ha iPYTHX AHANa30Hax Gyner obec-
neveHa.

SHAETE JIA BH,
qTO0...

. HECKOITHKD JIECATHICTHH Hadaj g oT-
CTPOILKH HPOCTHIX JAMIIOBBIX IIPHEMHHKDB
OT MIOMEX €O CTOPOHE! GIIH3KUX TI0 YacTOTe
PETHOCTAHIHHA HEPeAKO HCTIONBIORATH fie-
TEKTOPHEIC PHCMBEHMKK ¢ OTKINOUCHHBIMK
JIETCKIOPOM H TOIIOBHBIM TeJicPOHOM. Ko-
JeGaTennyEGl KORTYp HETEKIOPHOIO NpH-
MK HIPAL polib (PHIBIPA B BOIORNCA
B SHTEHHYIO 1ieb JMO0 MeXIy IHCINaMH
<«AHTEHHA? M EMIT» NTAMIIOBOTO IIPHEMHHA-
Ka.

...B MAarHHTOdOHAX € PaincHbHBIMH o-
TIOBKAMM 3AITHCH H BOCTEDOHBSICHHS TIPS Tb-
SBASIOTCH BRICOKHE TpeDOBaHHA X Tiapal-
TICABMOCTH MX 3330poB. «Ilepekoce Boeero Ha
(10’ mpK cKOPOCTH ABIIKCHHS JICHTH KT
19 ¢M/C BHI3BIBACT OIIYTHMBIH «3apais Xa-
PaKIePHCTHKH Ha BcroTax 10 xI'n m Gosee.

Panmo Ne 4, 1993 r.



OMMETP

TPAH3NCTOPE

HA TNOJIEBOM

ITpoMuaiieH i aBoMerp, paboTalompoi B
PpeXIMe oweh?a, CTIOCOGCH M3MEPATH COl -
Jiennd fio 0,5 MOM, B nyditiem ciiydae o 1 MOM.
J1d y3mepeHus COTNPOTUBICHHIA TTPH-
XOIUTCH TIOMIK/TOYATH K ITPMOOPY BHELLHMI HCTOY-
HHK IIMTaHHsA HanipsokeHHeM 1o 20 B. Avatorny-

* **» HRIH HEfIOCTATOK TIPUCYLIT ¥ CAMOJCTBHHNM OMMET-

B 10 Xe BpeMA TpHUMeHeMMe BCETO OTHOIO
TIOJIEBOTO TPAH3HCTOPA MTO3BOJIET TIOCTPOHTH OM-
Mﬂ%mocoﬁum"{ M3MepATH COMPOTURIEHHS JI0
500 MOM ¥ TpH 3TOM ITHTaTBCH JTMILIL HATTPSDKS-
HueM 1,5 B.

KoHCTpyKims Takoro oMMeTpa IIpMBS/icHa Ha
puc. 2. EroxackanHa 1parancrope VIl smisercs,
TO CYIM fIe/1a, BOJBTMETPOM TIOCTOSHHOIO KA,
TIOCKQVIBKY M3MEpAeT MAJCHHE MATIPDKEHUS Ha
Je/ndrelie, 0Opa3sOBAHHOM OFHMM M3 PE3HCTOpOB
R2—R6 v npoBepsAeMEIM pe3HCTOpOM, TIONK MOYa-
eMbM K mHedtaM X1 w X2. HampsokeHme Ha
JICIHTEIb NIOAE TCA € IBHIKKA TIe pe MEHHOTO PE3HC-
Topa R12, ciienoBaTe)bHO, Ha 3aTBOpe TPaHIHCTO-
Pa OTHOCHTENBHO OBILICIO BOJA TIQUTYYaCTCS
OTpHLIaTe TbHOE HanpsikeHte. [oaroMy, Korma Ko
BXOTy OMMETpa He NOAKMOHEH IPOBEPAECMBIN
PE3HCTOP, HANPSDKEHHE ABTOMATHYCCKOTO CMELLE-
HHA Ha pcaucmfx: R7 mimamiioe M crpeika
HMHIMKaTopa PA1 6ynet HaxomMTes Ha KOHEYHOM
JeleHHH UIKaIH. ToYHOe TIONIOXEeHWe CIpENKH
PETYJPYIOT peanctopoM R12.

ke BXO/THHe THE3a 3aMKHYTH IPOBOJIOY-
HOM NEPEMBIKOI, HATIPSDKEHHME ABTOMATHYECKO-
TO CMELIEHHA BO3PacTeT U CIpe/iKa HHIMKATOpa
BO3BPATHICH Ha HyJIEBOe Jie/leHHe IKamkt. CTpen-
Ky TpH00opa YCTAHARTMBAIOT TOYHEE HA HYIEBOS
JieJIeHM e Tie peMeHHEM pearcTopoM R9.

TTpH noax BOYeHHU K BXOIHEIM IHe3IaM Pe3HC-
Topa (WM Apyroi IeTa/M, obnagalommeit cornpo-
THRBJIEHHEM ) HATIPSDKCHHE MeJKITY THE3NaMM M3Me-
HHTCH B 3a8BUCHMOCTH OT €70 COTIPOTHBJIEHHA. T0
HOBOS HAIPSDKEHWE M OTMETHT OTKJIOHMBLLIASCS
CIPEJIKA HHIMKATOPA; 1T0 TIOJIOXKEHHIO CIPe/IKH M
NiepeKmoYateisl ToamManasoHoB SAl HetpymHo
Onpefie/ s HEM3BECTHOE COTTPOTHRIIEHHE.

OMMeTp paccuMTaH Ha H3MepeHHe COMPOTHB-
JCHWA B TIATH  TIO[IMATIA30HAX: Ha TepBOM
SxO, IK») MOXHO H3MepSTH CONPOTHRITEHHA 0T20

M J10 50 KOM, Ha BropoM («x1k») — or 200 Om

3HAETE JIA BH,
9TO...

...J175L KOHTPONA 38 HXTy4eHHeM JnobH-

B LCITHh aHTCHHBI NAMITY HaKAIMBAHMA OT
KapMaHHOTO (HOHAPS © HEKOTOPEIMM JIO-
TIOHHTCLHBIMH PATHO3NEMCHTAMH — BO
BpeMsl MATY4CHHA TaMIia cBeTwimach. C 1oi
*e b0 uamyseHue YKB nepenaraiia
HETpYIHO OGHADYXHTH 110 CBCYCHMIO He-
OHOBOM JIAMITH, PacHOIOXKEHHON BOMM3H
8HICHHOFO MPOBOZA.

°

-..BIIOBOCHHREIE Y NIEPBHE NOCIIEBOCHHbIE

TOIbl JDOOHTEIH «HEJETALHON My3RIKMs
(necyn B menomiesmy 11 Jlemenxo, A.
BepmHcKoro, MHOTHE IDKA30EbIC POH3BC-
JEHPA U T. I1.) UMESH TOABKO OfHY BOIMOX-
HOCTb HpMOGPeCTH HETEpeCyIOLIHe IpamM3a-
THCH — Ha «SePHOM PRIHKE». D10 Ghumd
ITMCKH, 3aTIHCAHHBIE KYCTapsMM «HA KOC-
TIX» — HCMOJB3OBAHHON PEHTICHOBCKOM
TLTEHKE.

TCJIBCKOTO JIEPEIATIMKA PaHbille BKIIOYATH |

- Puc. 2

Panso Ne 4 1983 r.

10 500 KOM, Ha TpeseM («x10K») — o1 2 KOM 10
5 MOM, Ha uetBepToM («x100K» ) — 0T 20 KOM IO
50 MOM, Ha iaToM («x1M») — 01200 kOM 110 500
MOM. KoHeuno, Moxo 0boifTHE TpeMst nomm-
anasoHamu («0,1k», «x10x», «x1M»), Ho Torma
HEH30EXHO CHU3UTCS TOYHOCTH OTCYCTA.

B oMMeTpe Mox#HO HCNIOB30BATH CTOpHI
KIT103 ¢ HaYATHHEM TOKOM CTOKa He MeHee 1 MA
Y KpYIM3HOM PUCTUKM He MeHee 1 MA/B.
Humkatop PAI — sa Tok 100 MKA, Xenatemio
€ paMKoii conpovmicHHeM 850 OM (Ho nozioifeT
¥ MBBECTHRIN BaM MMKpoamTiepMetp M2003-M1,
CONPOTHR/ICHHE PAMKH KOTOporo 450 Om). ITepe-
MeHHbEe pe3ucTopil — CII-1, nocrosmpmie —
MIIT-0,25 wm -0,125. Conpomvarienus pe-
aucTopoB R2—R6, orkoTophix 3aRMCHT TowHOCTS
TIOKA3AHMI{ OMMETpPa, NODKHE GHTL BO3MOXHO
GUIMBKM K YKA3aHHEIM Ha cxeMe. MicrouHmk mara-
H1A — Gatapes 3336.

Jletam omMerpa (;)):men[a]m B MoGOM ITOAXo-
Isiiem xopriyce. Crieipansio paspaGaTeibats
MOHTaKHYIO WM TIeYaTHYIO TUIATY JUIs ipubopa He
CIIEAYET, TOCKQIEKY GONBIMHCIBO TIOCTOSHHEIX
PE3HCTOPOB YNOGHO NMPHIIASTH K BHBOIAM TiEpe-
RITOYATEI, BHK/DOYATEIS, THE3 Y TTepeMEHHBIX

3UCTOPOB, T. €. CIC/IATH HABECHOM MOHTAX TIpH-

pa.

OOHYHO HATAXMBAHME OMMETpPA CBOIMICH K
TPaAYUPOBKE LIKA/IKTTPH TIOIK/LOYEHHH KO BXOTY
OMMETPa PIUCTOPOB HABECTHEIX CONPOTURICHMI.
B maem crryyae 310l onepaini Moxao u3be-
XKaTh, OTPAIYHPOBAB LIKATY PacYCTHHIM ITyTCM.
Ecm, HalpuMep, HIKAT2 HHIHKaTopa WMeeT 100
JieNieHHil, TO TIOJOXKEHHE CTPCIKH HHIUKATOpa
MOXHO OIPE/IEIMTE 1O (opMyTic

N = 100 — 100 -10/(10+R),

rme N — pencHMe HIKamK WMHIMKatopa, R —
Jie/ICHHE ILIKATH OMMETPA,

Hanipumep, omveTxa conporvanenus 1 Om
7O ILIKajJ€ OMMETpa JO/DKHA COOTBETCTBOBATH
CEMYIoLIEMY NeJICHHIO MHIMKaTopa: N = 100 —
—100-10/(10+1) = 9; omMeTxa conpoTHBIeHUS
5 OM 1ODKHA pacronaraTecs nfonm JICTICHUA
wkam N = 100 — 100-110(3{( 0+5) = 333,

OTMETKA €O, CHUSA OMm TIPOTHB
npeneHua N = EOO — 100-10/(10+100) =91 i T.n.
Tlo pesynsraTam pacyeTa HAHOCAT JieJIeHUA HA
HIKATY MHIMKATOpA WIH BHYCPYMBAIOT HOBYIO
uKany (puc. 2), TIO KOTOPOM B AaTHHEHILEM
ONpPE/IE/OT H3MEPAEMOE COTIPOTHRIICHHE.

Tocne 31010 NMOAK MOYAI0T KO thgg' OMMETpa
TIpeJBapUTETHHO U3MEPEHHBIE Ha 00pa3LI0BOM
NpHGOpe PE3MCTOPH M TPOBEPAIOT TOYHOCTH
TIOKa3aHHH CaMOJeIbHOTO OMMETPa Ha BCeX
noanasoHax. [1pu oGHapyxeHHM 3HaYMTeTB-
HOM NMOTPEUIHOCTH B IIOKa3aHUAX OMMeTpa MojT-
GupaloT TouHce pesuctop (R2 — R6)
COOTBCTCTBYIOIETO MOITHATIA30HA.
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9NEKTPOHHbIN

CEKYHOOMEP

Kak ¥ o6bMHBIA CEKYHAOMED, NpeJijiara-
€MO€ 3JIEKTPOHHOE YCTPOMCTBO MpeIHA3HA-
YeHo 1A OTCYeTa BPEeMEHH. BTO MOXET
GbITh, HATIPHMED, TIPOJOIDKUTEILHOCTD PO~
sABKM (POTOILIEHKH WIM €¢ 3aKpeIUICHMs,
NIPUTCTORIEUHSE TOTO WIH MHoro 6mofia Ha
Ta30BOM ILIMTE, CIIOPTHBHOIO BBICTYTUIEHUSA
M T. 1. Bo Bcex MomOGHBIX CydYasx pydKOH
CeKyHIOMepa JOCTaTOYHO YCTAHOBHTH 3a-
JIAHHBIA MHTEpBAI OTCYeTa, HAlpHMep JIBE
MHHYTHI, H BKIIOYMTH npH6op. Kak Tosbko
3T0 BpeMA MCIEYET, pa3fiacicsi 3BYKOBOH
CHIHaIL.

ITpu6op cpaBHUTEIBHO NOPTATUBEH H €CO-
IEpXHT HEMHOTO fieTancit (puc. 3). YeTpoi-
CTBO OTCYeTa 3aJaHHOTO BPEMEHH cOGpaHo
a noJieBoM TpaHsuctope VI1, a 3ByKoBOit
CHIHAIM3aTOp — Ha TpaH3HCTope . Y-
gamme'pcx CEKYHIOMEP BLIKIIOYATCIISIMH

Al.1 u SAL.2. Bs1, HaBepHO€, IOTAIANUCE,
YT0 TaKoe 0603Ha4YeHUE CBUIECTCIBCTBYET O
HaMMYHM eIHHOM PYUYKM Yy BBIKMIOYaTelicH,
T. €. Ha CXeMe B PasHBIX MECTaX H306paxeHs!
CeKUMH OHOTO Nepekmoyarensd. B Mcxon-
HOM MONIOXEHHH pydKa MePeKIotares 10-
JDKHA HAXOIMTBCSA B TAKOM COCTOSIHHH, YTO~
GBI, KaK MOKa3aHO Ha cXeMe, TpYIia KOH-
TakToB SAl.1 Gpula 3aMkHyTa, a SA1.2 —
Pa3oMKHyTa.

Y1065 BKIIOYHTH NMpHGOP H OTCYET Bpe-
MEHH, TepeBOIAT PYUKy NMEpEKIIoUYaTelisi B
JpyToe TMOJIOKEHUE, IPH KOTOPOM KOHTaK-~
181 SAl.]1 pasmbikalorcs, a SAl.2 3aMbIKa-
1orcsi. Tereps Ha mpubop GymeT mopaHo
HAmpsDKeHHE THMTaHUSA M HavIHeTcsl OTCYET
BpEMEHH, YCTaHOBJCHHOIO MEPEMEHHBIM
pesucropoM R3. OHO 3aBHCHT OT €MKOCTH
xoHuencaropa C1 M oblero ConpoTHmie-
uus pesucropoB R2 u R3. Korna JBIXOK
pe3ucTopa R3 CTOMT B HIDKHEM IO CXCMe
MOJIOXEHUH, O6LIEe CONMPOTHBICHHE MMHH-
MAIIEHO H PABHO CONPOTHRICHHIO PE3HCTO-
pa R2. B pepxHeM TMOJOXEHUM ABHXKKA
o6Iiee COMPOTHBICHHE PaBHO CYMME CO-
TPOTHBJIEHHH OGOMX pe3ucTopoB. B kax-
JIOM CIyuae KOHAeHcaTop OyleT MemneHHO
3apsXaThCd, a TPH 3TOM TaKkKe MEUICHHO
GyJieT yBeIMUMBATHCS HANpsDKEHHE Ha HCTO-
Xe noJieBoro TpaH3ucropa. Kak Toybko 310

HanpspkeH1e JOCTUTHET ONpeIEIEHHOTO 3Ha-
yeHMsi, OTKpoercs TpaH3Hcrop VI2 (Bennb
ero 6a3a MOIKMOYeHa K HCTOKY Yepe3 Pe3nc-
Top R5) M BKIIOYUTCA reHepatop. B ronoske
BAl, NoAxmo4yeHHOM K TpaHchopMaTopy
T1 reHeparopa, pa3nacrcs 3BYK.

Tlp¥ MUHMMAJILHOM COTIPOTHRICHMM pe-
3HcTOpa R3 3ByK mMoOsBMICA dYepes
1—1,5 MMH nocle BKMOYCHHA ITUTAHUA, a
NPH MaxcHMaJbHOM — depe3 10—15 mun.
Eciu ycraHaBIMBATh TBMXKOK B APYTHE MO-
JIOXeHMst, GyIeT COOTBETCTBEHHO H3MEHATh-
cs1 M BpeMst NOSRIIEHHSt 3BYKOBOTO CHIHaNa.
ToHaNbHOCTh CHTHATIA 3aBUCHT OT €MKOCTH
KoHfeHcaropa C2, a AMana3oH BBIIEPXeK
BpEMEHH — OT €MKOCTH KoHiieHcaropa C1.

Kak TONBKO NMOSBISETCS CHUIHal, PYYKYy
MEPEKTIOYATENS MEPEBOIAT B HCXOTHOE IMO-
noxeuue. [IpH 310M 3aMBIKAIOIHECA KOH-
TakThI SA 1.1 MoAKMOYAIOT MapasUieIBHO KOH-
neucatopy C1 pesucrop R1 ¥ xoHzeHcarop
paspsDXaeTcs, a pasMbiKalonuecs SA1.2 otr-
KITIOYAIOT MTMTaHUE OT YCTPOHCTBA.

[oneBo TpaH3HCTOP MOXHO NMPHMEHHTD
¢ npyrum GyKBeHHBIM HHIGKCOM, HO 00s3a-
tenmpHo cep K303 (Hanpumep, KI1303B,
KII303E). B reneparope xopouro pa6oract
mo6oii TpaHsHerop cepuit MIT39—MI142,
MO XeJaTellbHO Moao6paTh TPaH3IMCTOp ©
HeBGoIBIMM KoaghdHLIMEHTOM Iepenasiy TOKa
(12...20). Oxcuanssi xoraeHcatop C1 Mo-
et 6brrb K50-6, K50-12, K53-1 Ha Hanps-
XeHHe He Hinke 6 B, xoHpmemcarop C2 —
MBM. IMepemennsit pesucrop — CH-I,
nocrosuHble — MIIT-0,125. Tpancdopma-
TOp — BBIXO[MO# 0T MoGoro ManoraGapHT-
HOTO TPAH3MCTOPHOTO NPHEMHMUKa (Ha CXe-
Me IpHBeicHa HyMepallHsi BRIBOJOB YHH(pH-
LIMPOBaHHOTO BBRIXOJHOTO TpaHCGopMaTopa
TB). JIMHaMidecKas I0JIOBKa TOXE as
momiHocTeo  0,1—0,5 Bt (Hanpumep
0,25T-19). Tepexmouatems — TyMOnep
TB2-1, o mogoitner W apyroit TymGrep,
HanpuMep, aByxceKloHHbii TIT1-2. Hc-
TOUYHHK MHTaHMA — Gatapes 3336.

INetamu npu6opa, KpoMe JHHAMHYECKOH
TOJIOBKH W GaTaped ITUTaHHs, MOHTHDPYIOT
Ha TUIaTe M3 M3ONSALMOHHOIO MarepHana.
TIpenBapuTeTBHO B TUIATE KPETAT MOHTaX-
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HBIe HIMKIBKH, MOCNe Yer0 YCTaHABIHBAKT
nepeMeHHBIA PE3HCTOP M TepeKmoyaTelib.
Jlanee MOHTHPYIOT OCTaJIbHble AETATH H B
TMOCIIEAHIOI OYepeahb IIPHITAHBAIOT BBIBOIBI
TpPaH3HCTOPOB.

FlaTy Kpemnsrt K JIMLEBOM TTaHeH KOpITy-
ca Tak, YToGBl MEepeMEeHHBIM DPE3NUCTOp H
TyM67ep GbUIH 3aKpETUIEHBI TaHKaMH CHapy-
xu naHer. Honx nuddy3op IMHaMHYECKOH
TOJIOBKH BHIPE3al0T B JIMLEBOH MaHENIH OT-
BEPCTHE M 3aKPBIBAIOT €I0 JEKOPaTHBHOM
TKaHBIO, a NOJIOBKY NPUKPETUIAIOT K MaHEeIH
cHHU3y. HyoKHss KpbIIlKa KOpITyca CheMHas,
Ha HEM 3aKpeTUIAIOT METAUIMYECKUM XOMY-
THKOM Gatapelo MUTAHUS.

He 3axpbiBas KPHILUKH, YCTAHOBHTE IBH-
OK IMEPEMEHHOIO PE3HCTOPA B MOJNIOXEHHE
MMHUMAIEHOTO CONMPOTHBIIEHHS, BKIIIOUHTE
ripbop M NMOJKMOYMTE LIYTIBI BOJBTMETPA
co wKano 3—5 B x BeIBOZaM CTOKa H
HCTOK2 TOJIEBOTO TpaH3McTopa (TUNOCOBOR
LY BOJIBTMETPa — K CTOKY). CTpesiKa BOJb-
TMeTpa J0JDKHA OTMETHTh BHaYasle Hebomb-
moe Hanpspkenue (oxono 0,3 B), Ho ¢
TedeHHeM BpeMeHH OHO GyleT MocTeleHHO
HapacTaTh. IlpHMepHo depe3 1,5..2 MMH
JIOJDKHO YCTAHOBMTBLCH HarpsDkeHME, NpH-
MEPHO paBHOE TMOJIOBUME HATIPSDKEHHS HC-
TOYHHKA MUTaHHA. B 3TOT MOMEHT (a BO3-
MOXHO, H paHee) MOSBHTCA 3BYK B IHHAMH-
4yecKo# IoJiIoBKe. ECIH Xe 3ByKa HeT, NpH-
JIETCSI HEMHOTO YMEHBIIHTE COTPOTHBIICHHE
pesucropa RS. Ho, kak npasuio, Iejath
3TOI0 NPAaKTUYECKU HE IPUXOIMTCS, MOC-
KONBbKY pe3derop RS BeifpaH M3 pacteTa
HCIOJIb30BaHHS TpaH3HcTopa VT2 ¢ caMbM
HHU3KIM K03DDULIHEHTOM MNepefiadn (OXoJIo
12). TemGp 3ByKa GyneT HECKOIBKO BBICO-
KUM, H €CTTH 3aXOTHTe MOHH3WTD €TI0, YBC-
JIMYBTE EMKOCTb KoHIeHcaTopa C2. Beixmo-
YuTe MPHOOP — 3BYK HCUC3HET.

BHOBB BKIIOYMTE MPHEOP H 3aMeThTE TIO
CEeKYHIOMepY (FJIM CEKYHITHOM CTpENIKe Ya-
COB), Yepe3 KAKoe BpeMA paildacrcs 3BYKO-
poM curHaj. [lpoBepbTe TIOCTOSIHCTBO BBI-
JIepXKH BpeMeHH. [l 37000 HeCKOJIBKO pas3
NOJpsl BKMOYMTE NPHOOp M KaXIObIA pas
OTMEYaiiTe M0 KOHTPOTBHOMY CEKYHIOMEDPY
TNpO/IOIDKMTENIFHOCTS BhIIEpXKH. Kak mpa-
BIIO, OHAa He OTJIHYaeTcs OoJlee YeM Ha S C.

Iociie 31010 YCTAHOBHTE IBHOKOK Iicpe-
MEHHOIO pe3McTopa B APYToe KpaiHee IO-
JIOXeHHe (KOorma CONMpOTHBICHHE €10 Max-
CHMAJIbHO) M OTPEfieTTHTe N0 KOHTPOJIBHO-
MY CEKyHIOMepy HaHOOJBUIYIO BBUICPXKY
BpemeHH. [1poBephTe MOCTOSTHCTBO BBLIEP-
K€K M B 3TOM ciydae. KoHedHo, pazmiime
MEXITY BRIIEPXKaMH OyIeT 11ech HECKOIEKO
Gonplle, HO B MPOUEHTHOM OTHOILEHHM OHO
JIOJDKHO COXDaHMTECSA TaKMM, KaK H IIpH
MMHHMMAJBHOM BBUIEPXKE.

Hpu xeTaHWH H3MEHHTD THAMNa30H BhIIED-
XeK, MOXHO W36pars ;noB0M M3 IBYX ITyTeH:
H3MEHHTB EMKOCTh KoHTieHcaTopa C1 1in IipH
TOM %€ KOHIEHCATOpe M3MEHHTD COITPOTURIC-
Hus pesvcropoB R2 M R3. Tax, s yMeHbLIe-
HIMs1 IAANa30HA BEIIEPXKEK HYKHO THO0 yMeHD-
LIMTH €MXOCTh KOHIEHCATOpa, THOO yMeHb-
LIMTH CONPOTHRIEHMe pe3Hcropa R3. Miai-
MaJTbHas BbIIEPXKKA B 00OUX CTy4AsX 3aBHCHT
OT COMpOTHRIEHMS pe3ucropa R2, MakCH-
MaTbHAs — OT COTNPOTHRIeHUs pe3xcTopa R3.

3aKOHYMB NPOBEPKY M HATAKHBAHHE ITPH-
Gopa, 3aKpONTE HHXHIOKO KPHIIIKY M TTPHCTY-
MalTe K IpadyMpOBKE LIKATHI MEPEMCHHOIO
Pe3MCTOpa YCTaHARIMBasl €10 IBIDKOK B pas-
Hble TOJIOKEHHSI, BRTIOHaTTe MpHOOp HOTCH-
THIBATE BBIIEPXKKY IO KOHTPOTbHOMY CEKYH-
ZIOMepY, a 3aTeM HAHOCHTE €¢ 3HAYCHHE Ha
mxaty. FToMHWTe, YTO TNIOCTOSHCTBO BBIIEP-
KEK BO MHOTOM 3aBHCHT OT HarmpsKeHHA
MCTOYHMKA ITHTaHHs. [lo3ToMy Halo mepHo-
JIMYECKH NPOBepATh 6arapelo, H €CTH €¢ Ha-
npsokeHye ynato 1o 3,5 B, samernrs Gatapeio
HoBoil. Hanpsixenue GaTapeH MpoBepsiHTe
TOJIBKO BO BpeMsi paGOTHI ec T HAIPY3KOiA,
KOITIa OKOHYHTCS OTCYET BbIIEPXKKH M pailac-
TCs1 3BYKOBOM CHIHAT.

Panmo Ne 4, 1983 1



WHOWKATOP MIOTHOCTU

HEF'ATUBA

TIpu neyarn oTocHUMKOB Kaxarsiit oo~

JoOGHTE/b MeYTacT NOMB30BATHCA TIPHGOPOM,
KOTOpBI GBI CIICIT 38 TUIOTHOCTBIO HETRTHEA
(wntocsenieHHOCTI0 PoTO6YMary) HapToMa-
THYECKH YCTRHABIMBAT HYXHYIO BBHIIEPXKY.
Ho crenats Taxoit aBTOMar He Beermia oK cHity
Jaxe ONBITHOMY PATHOIDOOHTE IO — CIIOXHA H
KOHCTPYKLIMA H HATAXHBaHHE.

Moxaio, omHako, coBpars HecIoXHYI0 TIpH-
CTaBKY I11 KOHTPOJISL IIOTHOCTH HETAINBA, H
I1adhparMHpoBaHHeM OGBeKTHBA (BOTOYBCITH-
YATeNs NOOMBATECA ONHHAKOBOM OCBEILEH-
HOCTH NPOELMpYeMOro Ha dorobymary mzo-
GpakeHwst. OcraHeTcs ML TOAOGPATs ONTH-
MATbHYIO BBIIEPXKKY H YCTAHOBMTS €€ Ha pelic
BPEMEHH € Y4ETOM THTIA HCTIONB3YeMOit (hoto-
6ymaru.

B immnarope miomHocv Heramiea (prc. 4)
HCIIONIb3YETCA  TIOJIEBOH TPaH3MCIOp, BKINO-
“CHHBIA 1o cxeMe ¢ o61mMM HeroxoM. Iocro-
AHHOC HATIPSDKCHME HA 3aTBOP TPaH3KCTOpa
TniofiacTes ¢ ienutens, o6pasopaHHoro otope-
3xcropoM R1 u nozctpoeuHniM peaxcropom
R2. TTpH M3MeHEHHH OCBeIeHHOCTH hoTOpe-
3MCTOpa H3MEHSETCsE €10 CONPOTHRIEHHE, a
3HAYMT, M HATIPSDKEHHE Ha 3aTBOPE TPAH3HCTO-
Ppa. D10 BBI3HIBACT M3MCHEHHE HAIPSIKCHMS Ha
CTOKE TPaH3HCTIOpa H COOTBCICTBYIOIEE OT-
KIIOHEHHE CTPEIIKH TOIKIIOYEHHOIO K HEMY
HHmixatopa PA1. Crpenky vimxaropa ycra-
HaRmHMBAlOT peaucTopamut R2 u RS mpH 3atem-
HerHoM Goropesucrope. Koppexmpylor Hy-
JIEBOC NIOJIOKEHHE CTPEJIKH HHIMKATOPa KHOM-
Ko SB1. TTpH HAXATHH Ha Hee 3aTBOp COCTH-
HACTCA C HCTOKOM, H yX€¢ TOJIBKO ONHHUM
TIEPeMEHHBIM pe3ncTopoM RS c1penky mymu-
KaTopa YCTAHARIMBAIOT Ha HYJIb.

3a ycnoBHBII HyJIb OTCHeETa, T. €. BIIOTHE
OIpefieIRHHOE TOJIOKCHHE CTPEIKH MHIHKaA-
TOPa, COOTBETCTBYIONICE 33TaHHOM TUIOTHOCTH
HETRTHEA, MOXHO TIPHHATH, HATIPUMED, CPeli-
Hee nencHHe IKabl. BoaMOXHOCTS nosyde-
HHA TAKOTO OTKIIOHEHMA 3aBHCHT OT TapaMeT-
POB pOTOPEIUCTOPA, TPAHIHCTOPA H YYBCTBH-
TCTHHOCTH MHIMKaropa. Ha HMX M HyxHO
ofpatre ocofoe BHMMaHHWe TpM noiGope
JieTaneit.

QDotopesucrop OC-K1 MokHO 3aMeHMTH
Ha ©C-KO, ®C-K2. HavambHbii TOK croka
TPAH3MCTOpa JIOJDKEH GITh HE MeHee 2 MA, a
KpyTHiHA — He MeHee 3 MA/B. Humixarop
PAl — Muxpoamriepmerp Ha 1ok 50 —
100 MxA.

Tloxctpoednsiit pesucrop R2 M nepemen-
Heii RS, xHonka SB1 M pemomouarems SAl
MOILYT OBITb JIIOGBIE NIOCTOSHHHEBIE PEIUCTOPHI —
MIIT-0,25. Herounuk muramus — Gartapes
3336. Konnencarop C1 (OH HyXeH VIS 3a1iH-
TBI 32TBOPa TPAH3HUCTOPa OT HABOJIOK TTEPEMEH-
Horo Toka)— BM, TIM, KCO, KJIC.

Jeram mpuGopa, xpome ¢oropesucIopa,
pasMeiliaior B HeGonpiioM xopmyce. Ha ero
BEPXHEH CICHKE KPETAT MHIMKATOP, KHOIIKY,
BBIKMOWATEIs M TICpEMEHHEIN pe3ucrop RS
YCTAHOBKM HYJIF, Ha 3aTHEH CTeHKEe — mog-
CTPOEYHBIA PE3HCTOP M IBYXTHETHYIO KOJIOT-
Ky Ui nojikmodeHMs ¢oropesuctopa. Goro-
PE3MCTOp BCTABAIOT B BOCHBMMIUTHLIPHKOBYIO
JIAMITOBYIO TIaHeNb, KOTOPYIO YKDEIUITIOT Ha
CTOHKe M3 TOJOCKH amOMMHMSA TOMIIMHORM
1...1,5 MM WiH XecTH TommHoit 0,3...0,5 M.
VYron ormi6a BepTMKATBHOM YACTH CTOMKH
JiorxeH 6bITh 0K07I0 45°. K KOHTaKTHEM Jie-
MECTKAM MaHENMH, ¢ KOTOPHIMHM COEIHHSIOT
BBIBOJBI (POTOPEIUCTOPa, TPUNAMBAIOT NPO-
BOTHMKH B NOJMBUHWIDJIOPHITHON M30IILIMU
C BWIKOH Ha KOHIIE.

Hanaxupanme HAYMHAIOT € YCTAHOBKH pe-
X1Ma paGoTEI TPaH3HCTOPa TIPH OTKIIOYEH-
HOoM (oropesnctope. MHmmxartop Toxe o1-
KIIOYaloT OT CTOKAa TpaH3ucTopa. Bxmouus
TIMTAHHE, HIMEPSIOT HATPSDKEHHE HA CTOKE
TpaH3HcTOpa MNonGopoM pearcropa R3 mo6u-
BaloTCA, 10651 OHO GBUIO PaBHO MPHMEPHO
TIOJIOBHHC HAITPSDKEHWS HCTOYHWKA TTHTAHHS.
Takoe Xe HaNpsDkeHMe YCTRHARTHBAIOT H Ha
JBIDKKE IiepeMeHHOTO peanctopa RS. Tomko
TIOCJIE 3TOTO NOAKMOHAIOT MUKPOAMIIEPMETP K
CTOKY TPaH3HCTOPa M NEPEMEHHBIM PE3HCTO-
pom RS ycrananmmaior cipenky wHmkatopa
Ha HYIb.

Hanee ycTpolicTeo HalaxuBaloT NpH nox-
KIIOYCHHOM (hOTOpe3ncTope, HO ACTAIOT I10
npH ¢oronedari. Cripoeunposas H3oOpake-
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HHME C HETaTHBa HOPMAJTHHOM TUIOTHOCTH Ha
YYBCTBHTCIBHBIA C0M hoToGyMary, ycraHas-
JIMBAIOT Ha 06BeKTHBe GOTOYBeMIMTENS K-
apparmy 8 (Wm B KpaifHeM cilydae 5,6).
Crofixy ¢ oTOpe3sucTOpoM YCTRHARTHBAIOT
BOIM3H KATPUPYIOLIEH PAMKH TaK, YTOGH SyB-
CTBUTe/IbHBIA CNIOH (hoTopeaucTopa GbuT Ha-
TIPARTICH TIPHMEPHO Ha CePeMHY Kafpa (Win
Ha HauGoJiee MHTEPECHYIO B CIOXCTHOM OTHO-
IICHHH 4acTh Kampa). Ilepememas msinkox
TIOICTPOCYHOTO pe3ucTopa R2 M3 KpaitHero
BCPXHEIO 10 CXEME TOJIOXKECHUA B KpaiiHee
HIDKHee, JIOGMBAIOTCA OTKIOHEHHA CIPCIKH
MHIUKATOpa [0 CPEIHETO NeNeHMA LIKAILL
Haxas xuionxy SBI, npopepsmior Hynesoe
TIOJIOXCHHE CIPENIKH TICPEMEHHBIM Pe3HCTO-
pom RS, otmyckaior KHONKy M NosicTpoeuHsM
pesncropoM R2 ycraHasmvsalor crpenky Ha
CpefiHec JieicHMe THKATHL.

Jlo6VRaTbCs OTKIIOHEHHA CIPEIKH UHIMKA-
TOpa TOYHO 0 CEPEIMHBI LIKANBI He obsaa-
TEJIBHO: 3TO NMONOXKEHHE CTPEIIKH CIIYXKHTCBOS-
06pa3HbIM 3TAJIOHOM OJIHHAKOBOH OCBEIIEH-
HOCTH ¢hoToOyMaru 1pH cMeHe Heratusa. Hc-
XOIHBIM MOXeT GBITH JNOGOE IpyToe OTKIOHE-
HHE CIPEIKH.

Ha 3rom nanaxssanme mpuGopa moxaio
SAKOHYHTE M CHICNIATH HECKONBKO KOHTPOIb-
HBIX OTICYATKOB C Pa3HbIX IO IUIOTHOCTH
HCTaTHBOB, YCTAHARIIMBasK KAKIBIH Pa3 CIpeJIKy
MHIHKATOpA Ha BbIOpaHHOE JiejleHHMe LIKAJIBI
IadpaMHpoBaHueM OOBEKTHEA YBEHIHTe-
14. Ilo oxowsamm paborst doropeancrop
OTKIOYAIOT M HATIEBAIOT Ha HETO CBETOHENPO-
HMIIBEMBIH YEXOJ, MPENOXPaHsIOUIMI CBETO-
YYBCTBHTEJIbHBIN COM OT MONanaHust Ha Hero
COJHEYHBIX JIy4eH WIH APKOTO HCKYCCTBEHHO-

TO OCBEIICHMA.
0. BEPXAJIO
I. Mocksa

' 3HAETE JI BHI,

«+HEKOTOPBIC JOBOSHHBIE MONEIH YIpM-
eMMukoB upMu «Temedyrkens pbopy-
JOBATHES NIEPEKITIQATEIEM, TIOSBOAIONDAM
€¢ CYPPOIRT — TIPOBOIKY MICKIPOGETH, TT-
KOTOPOH NHTAICH CaM. MPHEMIHK.|

[}

«JIET COPOK Ha3all JUist TINTAHHS 81'10)1-
HBIX NeileH PATMOAIIAPATYDE! HAIDAXE-
| 3HeM 710 250 B 0T HUSKOBOITLTHOTO BCTOY- |
HHKa B TIOTICBBIX YOIOBHAX, B aBTOMOGHIE.

MCTIONBIOBANHCD BUOPONPEOBpaIoBaTeint.
BuGparop Taxoro fipeolpasopareis, Hepe-
| KIHO98S CBOH KOHTAKTRLC YacToToRt 100 Ty, |
| KOMMYTHPOBAJ 1EITH HCTOTHHK—TICPBHY:-
Had OBMOTKA NOBRIIAKIIEID. Tpacdop-
METOP8, BTOpHUHAL OGMOTKA-—(MIEIp—
HAIPY3Ka, COMABAY NEPEMCHMLIL TOK M
- DBeCIIeHBa €10 $MEXAHUICCKOSS BRIIPAM -

PacCHHTAHHEE HA CTabs anps:
xexwt 01 75 mo 150 B.
_ 10, ITPOKOIIEB
29
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3NEKTPOHHbIE
MY3bIKAJIbHBIE
WHCTPYMEHTb!

[OMALLIHWIA

IMW

Mosi KOHCTpYKLMS
nipejicTaBisier coboit yno6Ho
CKOMIIOHOBAHHAIA 1IECTHOKTABHBIA
KJIABMILHBIA 37€KTPOHHBIA
MY3BIKATBHBIA MHCTPYMEHT
JUIA HCTIOJIHEHMA 3CTPaTHoi,
KJIAaCCHYECKOM,
B TOM YHUCIIe OpTaHHOM, MY3BIKU
B JIOMAUIHUX YCIOBHSAX.
Ilo cTIpyKType — 3T0 COYeTaHHe
MHororojocHoro SMHU
M ofHorojocHoro HMC,
JIOTIOTHEHHEIX GIIOKOM PHTMHYECKOTO
CONPOBOXICHHA H TTAHENbI0 HOXHOIO
yTpaBIcHMSA,
MO3BOJAIOIIEH B Ipoliecce HCMIOTHEHHUA
M3MEMATh TeMOpPOBYIO OKpacky
M XapakTep 3By4aHMs
B LIMPOKHX TIpeAeliax.
HucrpyMenT cobpaH M3 KBYX
YeTHIPEXOKTABHBIX KIaBHaTyp
(panHoOImOOHTEBCKHHA
KOMIUIEKT «CTapT-9069»),
gaaﬁmmx Ha TPH MaHyaja.

cvwuTenh 34 BHIMOIHEH M3 neTaneit
naGopa «Opdeii-cTepeo»;
manorabapMTHast
aKyCTHYecKast CHCTeMa
¢ HOMMHAIbHOH BEIXOMHO#M
MoliHocThIo 15 BT — or MariuTodona
«KomeTar.
DnexTponHas dacts DMH cocrout
M3 HECKOJILKMX WICHTHUIHEIX IO CXEME
y310B M GJI0KOB,
B KOTOpHIX pafoTaior
28 TPaH3UCTOPOB H 93 MHKpOCXEMBI
cepuu K155
Hecmotps Ha Gonpliioe 9MCIO
3THX 3NIEMCHTOB,
MHCTPYMEHT OTHOCHMTEJIBHO MPOCT
B H3TOTOBJICHHM H HAJIAXHBAHHH.
Kouctpykumsa
NpedyCMaTpPHBAcT Pas/iclicHHE
MHCTPYMEHTA Ha JIBC YITAKOBKH,
410 00/IerdaeT ero TPaHCIIOPTHPOBKY
B CaJlloHe JIETKOBOTO aBTOMOOWIIA.
CGopka HHCTpYMEHT2
M TOATOTOBKA €ro X paote
3aHMMACT HECKOJBKO MHHYT.

30

CXEMOTEXHUKA

Buenmuit sun DMHU rokasan Ha ¢oro B
3ar0JIOBKE CTaThH, @ €T0 CIPYKTYpPHas CXeMa —
Ha puc. 1. B HeM IBe KIABHATYPBI — HIDKHAS
1 Bepxusist. HIDKHSAA KNaBHaTypa, NEpeKphIBa-
1011[ast THATIA30H HOT 0T JI0 KOHTPOKTABHI IO
CH TpeTheit OKTaBHI, pa3buTa Ha IBa MaHyaa
(KaXIblit TI0 TPH OKTaBb) M OGecIedMBacT
MHOTOIOJIOCHOE MCITOHEHUE MY3BIKATBHbIX
TpoM3BelieHyit. Bepxissd xiaBuarypa, OXBa-
ThIBatOIAs NBe okTapkl (ot JIo neppoft 1o Cu
BIOpoit), GopMHMpyeT TpeTyii MaHyal M MC-

TH cvrHana, GOpMHPOBAHHE aTaKH M 3aTyXa-
soust 3ByKa. KOHTaKTypa BEpXHEH KNABHATYDRL
yrpannser oM avanonrabM [J1b, vo ¢
6IOKOM TAMSATH — IUI¥ CO3TaHWA 3IBY4AHMA
TIOPTAMEHTO M IBYTOJIOCHS. 10T GJIOK, KpoMe
TOI0, PeaIM3YeT PETHCTPOBOE CMEILICHHE TO-
HAIBHBIX CHTHATIOB. .

DMH conepxHT TakxKe GIOK pHTMIHUYECKOTO
conpopoxneryst (BPC), MMUTHpYI10LIHH 3BY-
yauwe Gosplroro GapaGana  Gowros. Hyx-
HEDf MY3BIKANBHEL pa3Mep H TEMIT COIpo-
BOXIICHHST 331a¢T CaM HCTIOHMTEb.

ToHATHHBIE CHTHATHI TEHEPATOPHO-HEIH-
TémeHbix Grokop Manyasios I  III npoxongr

BAOK DUMMUYEEKDE0
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Puc. 1

TOJB3YETCs A1 OHOTOJIOCHOTO HCMIOTHEHHA,
a TAKXKe JIBYTOJIOCHOTO — B YHHCOH €O BIOPHIM
MaHYaIoM.

KonTakTypa HIOKHE#H KIABUATYPHI YITpaB-
JICT ABEHATLIATHIO TEHEPATOPHO- HEIMTEIBHEE-
My Grioxamu ([1IB), xo1ophle Takxe obecric-
YHBAIOT IBYCTYTICHHOE H3MEHECHHE CKBAXHOC-

ycpe3s KOMMYTATOp 3BYKOBbX I(ERKIOB, K
KOTOPOMY MOXHO MOIKIIOYATH 110 TPeX aBTo-
HoMHBIX 6710k0B 3EKIOB, HANPHMEP, Pas-
JTHYHBEE MOIYJITODHI, IIpeoCpa3oBaTeIH CIIeK-
Tpa, YNparieMEE (PHIBTPBL, 910 3HATHTEE-
HO PpaciMpACT BO3MOXHOCTH WHCTPYMCHTA.
Bee chopMHpOBaHHBIE TOHAIBHEIC CHIHATH

ch; Ne 4, 1983 r.



3HakomeTech: Mrops AnekcaHnposud Koanos. KaHauaar TexHmueckmx Hayk,

IT1aBHbIA KOHCTPYKTOP HayHO-NPOM3BOACTBEHHOMO 06 He AMHEHUS «HedTexmmasTOoMaTUKaN.
PagnomoButens ¢ necatmneTHero BoapacTta. .

HacTasHukom Mrops AnexcaHnpoauya B paguonioGUTenscTee, Mo ero coBaMm,
HarpombkeHuK Gonee YeTHPeX AeCcATKOB NeT 6LU1 U OCTAETCR MO Ceit fieHb xypHan «Paanuos.
Yepes Hero oH oBWABTCH C € AMHOMBILLLIEHHUKaMM 110 UHTepecam,

LenUTCH € KoneramMm COBCTBEHHLIM ONLITOM.

Nepeoe BricTynNeHre U. Koanosa Ha cTpaHuLiax «Paqmo» cocTosuioch

B SHBApPCKOM HOoMepe 3a 1971 r.

Toria oH NONEeMIICH ONBITOM KOHCTPYMPOBAHUA BXOOSILUMX B Mony

ANEKTPOMY3bIKASIbHBLIX 3BOHKOB.

MamyTopa ronaMm noake pacckasan o CBoeM ¢ oTO3NeKTPOHHOM 3aMKe,

a crycTs eue rof — of ycTpoiCTBaX MNIaBHON HaCTPONKM paauonpUeMHUKOB,
3alMLLBHHLIX KaK M3oBpeTeHre aBTOPCKMM CBUMAETENECTBOM.

YutaTensm «Panno» Xopoilo 3HaKoOMB TAKOKe TakMe CTaThu Wropsa Anexcannposuua,

kak «Pagwonioburensckuit komnnexc» (1975, Ne 12), «YeTwpexkaHanbHu
KkBafpapoHuyeckmii» (1976, Ne 8), «TpucTaska ana ctepeotenedoHoss (1979, Ne 2).
HakoHeu, OH «C ronosoi» ywen B paspaboTky NoNoGUBLLMXCS

3NEKTPOHHLIX MY3bIKANbHLIX MHCTPYMEHTOB.

M BOT pesynbTar — TpM rona Hasan B kBapTupe M. Koanoea noseuncs
AEKTPOMY3bIKANbHE# KOMGaliH, Ha3BaHHLIA UM «IomatliHuin SMW».

O HeM-TO cerafHn KOHCTPYKTOP M BefeT pasroBop C YUTATENSMM HalLero XypHana.
CunTaem Hy#HBIM NpeaynpeavTsL: NOBTOPeHWE QoMaluHero MU AOCTYNHO
Pag1o/oBuTeNnsM cpenHero ypoBeHs NoaroToBKM,

BNaJIelolMM K TOMY Xe HaBLIKaMK CTOMSPHBLIX U criecapHbX paGoT.

Kax Ham cTano uasectHo, ceitvac U. Koanos YBNie4eHHO 3aHMmaeTcs paspalboTkoil
annapatyph VIR NpyUeMa CryTHUKoBoro TB,

Penaxims xenaer U. Koanosy TBOPHECKMX YCNexos U HaoeeTcst

B GyOyuiem Ha HOBYIO BCTpedy ero ¢ yMTatensiMu «Pagmos.

! —— T e S
& R RZZ ‘fo e Frasr] . ’
/ |—| — L
MOCTYTIAlOT B CMECHTENb, KOTOPBIH peaM3yer . or 4310 I8 K8 15« )
U 3$deKT «Bay» — OpraHHOE 3BYYaHWe JUIs = £
MaHya'ioB II u [II. jIll e L L5 47mkx]5 B
ITaHems HOXHOIO YTpaRIeHMs TOBONSET 7 Rl J[Z s

UCTIONHUTETIO YTIPABIIATL TPOMKOCTHIO 3BYKa 7 07 05K

(axueHTMpOBaHHe), 3dxheKTOM «Bay», POM3- | |__|
BOIIMTH IPYINOBOEC M3MEHEHHE TeMOGpPOBOTO
3BYyYaHHS WHCTPYMEHT2 OOHOBPEMEHHO JUIA
TPEX MAHYANOB NO YeThIPEM IPOIpaMMaM,
3AIOKCHHBIM HCTIOJIHMTENIEM B IPOTpamMMa-
TOp.

K maisony I

HcTouHMKoM NHTaHys 3/IeKTpOHHO#M YacTH 71
SMH cayxatT ceteBoit 60K ¢ NSATHIO CTAbHH- g %
3HPOBAHHBIMH BBIXOIHBIMH HAIPSDKEHMAMMU: 4l
+5B (1), +5B(2). +5B(3). +9 B, —12 B,

+50 B u —50 B. Yeuwymurens 34 umeer camoc-
TOATEIBHBIA GIOK ITHTAHMS. DOLI0?
Cxema O7IHOTO M3 DBCHATLIATH TEHEPATOP- KIS5UES
HO-Je;MTebHbIX 610KOB Manyanos I u II
TIpMBEIEHa Ha pHC. 2*. 3a1alo1lMil TeHepatop
c0opaH Ha JIOTHECKIHX A/IeMEHTaX MUKpOCXe-
M1 DD3. YacToTa reHepHpyeMBbIX MM KoJle6a- T drz
HIH ONPENEIIACTCH EMKOCTBIO KOHIEHCATopa “eilere
C3 # cyMMapHBIM COTPOTHBIIEHHEM PE3UCTO- . 1
poB R3 u R4. [Tnd reHepaimy Kaxmoro w3
ABCHATLATH TOHOB OT HOTH Jlo 10 HoThl CH %
CONMPOTHRIEHHE pe3ucTopa R4 nomkHo GbITh
cootBercTBeHHO 10; 9,1; 8,2; 7.5; 7.2: 6,8; 5,1
4.7;3,9; 3,0: 2,4 u 1,5 xOm. '
Ha cyernkax DD1 u DD2 coBpamp
OKTaBHBIC FETMTE/IM HACTOTHL, 4 Ha 3JIeMeHTax +5B(1)
spxpocxeM DD4—DD7 — nepexmouarem
CKBAXKHOCTH  ChOPMMPOBAHHBIX HMITYJILCOB :
[1], yrmpariseMbIx No OBLIMM JDGHMAM CBAZH £7
I'l (a12 manyata I) u F2 (a1 Manyam II).
BbDomHEIE TOHAIBHDBIE CHTHATHI TIOCTYTIANOT L5
Ha MHIMBUIYA THBIE MaHUITYIsTOpsI (M1 — K 6. 14 D3
+5B(2) |k bt 10 g, ooz
\KE0ib 7 003-007

ISEERN
]

Sl
2]
0~ Ny~

3
Il
K Mawyany 7

Kboibs oL opz;
\KGolb 5 -7 s TR i 4

T e L=

bgry
0072 5

* 33ech M nanee Ha CXeMax HyMepalMA O3HIIH-
OHHBIX 0003IHAYeHMH Neraned — nobGnoytasn, a
HyMepallud JeTaited ynpasienmns SMHU (mepe- =
K1l0SaTelH, 31eKTPOMATHHTHBIC pesie K HX IpyTi- Wil
T KOHTAKTOB) — CKBO3HAs. Puc. 2
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M8), obecrieunBaloIKe MOAaYy CUIHANOB H j — -
VX IPYTLITHPOBKY TO IBYM JHHWSM — Bl H K eenepamopy 6uopamo —— =
B2 (wst Manyanos I u IT). maryanol I v I K1 oS

B HCXOJTHOM COCTOSIHHH (KOTTa HE HaXaTa (r81) = £3
COOTBETCTBYIONIadA KJABHILA) KOHICHCATOp LA . ae ™. ™
CS uepe3 pearcrop RY 3apskeH IO HEKOTO- i
POTO TMOJIOXMTEIBHOID HANpPsDKEHHs CMe- rasl 4o A
IeHHs, TONABacMoTo Mo JHHMK 1, a chu- 158| A8[ 57| A7| 66| A6] 55 A5} 82 4 4| 1} B1 54| A4| 531 A3‘ 52| AZl 51| 4]
MaeMoe C HETO HaTIPSDKCHHE 3aKpHBacT (1o . I3
uerm R6, RS) auon VD2, 910681 HE ITpOTTyC- S/
xath (4epe3 nens COR10) ToHaNBHELT CHI- S61 ‘f\ s25__|S1J o b
HaJl Ha oGIIuit MPOBO BHIXOAHOIO CHIHala se9t  |s37 764
(B1 u B2). L= —

Ilpu monade Yepes ymuuio Bl orprua- A A7
TeIBHOTO HATIPSDKEHHS CMEILCHHA (TIPH Ha- e
XaTHM KJIABMIIK) , MPEBHIIAIONET0 O~ o A T
noxMTEMBEHOe Ha JHmH J1, Konnencarop C5 s SBZ o O
IUTABHO FICPe3apskacTcs M M3MEHSCT I10- 7771 It
JIIPHOCTB, B PE3YNBTAaTe Gero JAWON VD2 | e ol =
OTKDHIBacTICS M YIPOIyCKAeT TOHAJBHBIN r‘; SB3 — W
cMIHai ¢ Bhxofa aneMenra DD4.1 Ha 06- e o r7
1iry10 Jo3tM10 B1. TIpM CHATHYM HaTPSDKEHMA K3l il
¢ manuu Bl ()iaBMilia 0TXKAaTa) TIPOHCXOMHT +—- L

b

o6paTHasi TUTaBHAA TTepe3apsKa KOHIeHCa-

TOpa M MO CHOB3 3aKphIBaercs. TaxuMm Puc. 3
- . V+5B(3) +5B(1)
k1 —FR24 3 g - n A
88 G /’7‘MMMW | K 6ub 14 001 = fpubs o003
" 77 e VT1 K302 04% 077 i K BB 15 DpsO0s  DO41
K 8§37 S oLt 00l Y Doly  Dil4
(A5) 5 i
i SB8 T 470 I JJIK
gy ¥4 \6;74 ”; 7 G
)15 MK
.
(45) EIF K30 12k
\.\ B ) U
S TR i
i g J %
(45) [ _{im i
SB7 Y sds 2 L r5 somrxisB
K Kamady s, ] - 45 wr | K 86,7 moL04005 Lo | owss
1174 K51 ul 1 K 601610 002,003 ] “ 054
(puc.3) " 201,00% DO5  KISETA3 T L
002,003 KISEHES SEI0 -~ KBI SB1 B~ K31
~J2F RZ5 Gk
'
k26 gk | 1 i, -
i - K RIE
[ +38 (pue.8)
= B CHMIHaJa Ha ofIei IMHKUH, a OTPHLATEILHOC
- — = H »
A b I HanpsDKCHHe Ha KOHIEHCaTope CS, nomaH-
' SHEXI5EB Pel ik [5}1(42 18k Hoe yepes o B1, GyeT onpenendTs
| BpEMS 3aTYXaHHs CHTHasa.
1= [ . Eine GOMbUIYI0 UIMTEIBHOCTD 3aTyXAHHA
147 (i1 (8 R4G 10K 100mtx /58 . MOXHO FIOJYTHT, TIOJ(AB OTPHLIETENTHHOE CME-
v \Smrxi5 B SMKxIEE J5mrX[5E vTE KTJI5E ImieHue wepe3 Jnno Al Ha konpencarop C4
ﬂ+ {Ih }Iﬁ GOBIIIEH EMKOCTH, teM KoHnercatop CS. Jlkon
- RJ; - VT6 KT3156 4”;/‘3 VDI NpeloTBpaIaeT 3ApAIKY KOHICHCATopa
/ / /| R38 ” C4 1pH Nojade YIPaBRIOUIET0 HATPSKCHHA
ig’]_ 47K 47K 47K K39 6,8 K 1, [ 50UKE 1o ;’;]w BL. i

Puc. 5
32

‘ _’ tutpamo”
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A

. oGpawquecnemamﬁmm}{oel(ﬁcsmcn—
’ qKoB) yBeIIMICHUE aMIUTMTYIB! TOHAIIBHOTO

Komnpencarophi C4 1 CS, KCTIONBIyeMEic B
31X Grokax DMH, — HeTIoIApHbIE OKCHIHbIC
K53-7.

CxemMa KOMMYTAalM{ T€HEPaTOpHO-AETH-

TempHbIX 6okoB MaHyanos I u II nokasaHa

Ha puc. 3. brokxowm IJ1B1 ympasnsior Xia-

Paguo Ne 4. 1993 T.



e DD1 coemectHo ¢ TpansKcropom VT2 o6pa-
_ +5E(1) 3Y10T 33a10lIHit reHepaTop, cyeranky DD2
+5B(2) M DD3 — OKTaBHBI IeIHTE B, a 3/IEMEHTHI
= — = (5 T T mykpocxem DD4 u DDS — nepexmosarenm
CKBAXHOCTH cHTHana. Yactota remeparopa
7461 Lu ONpEMIETACTCS EMKOCTBIO KoHAeHcaTopa C4
E8[4g] 57| A7i 55] A6| 55| A5| 82| r2| 4| ri| st 54| A4| 53i A3| 52| Azl 51| A1 M CONPOTHBICHHEM YTIPARIICMOIO TpaH-
3HcTopa VI2. Yiparicuue conporupnesu-
77 Siz SsSB4 €M TPaH3UCTOpA NPOMCXOAMT Mojadeit Ha
ss0|  |548 S36) |57 "; ero Gasy ManpsokeHus, pOPMHpYIOLEroca
T Ha KoHueHcatope Cl. Bro mampsxemue,
P L COOTBETCTBYIONICE ONHOM M3 HaXMMaeMBIX
ot "; S8 xnasuur 873 — 896, cHuMaercs ¢ noxCTpo-
L €IHBIX peaucropoB R1 — R24.
_ ' Honepoit Tpanaucrop VT4 obecnieunpaer
- vor Y ’ 0’3{’ 74 TEHEPATOPY BHICOKOE BXOJHOE COTIPOTHRIIE-
4310 | - 128 nue [2], 6naromaps gemy xompencarop Cl
—_—— emrocrbio 0,15 Mx® (K73I1-3) craHoBuTCS
B o +98 «3ANOMMHAIONIUM» — 33TaHHBIH TOH yIep-
I 7174 ¥ A3 R4 3K JXHBACTCA MM YIOBIICTBOpHTeEHO 10...15 c.
g A310 10K lens, oGpasopannad peancropamu R31, R32
-y Bbixod mManyana 1 K muonoM VD1, KoMIeHcHpyer Temriepa-
Boixod_maryana I TYPHYIO HECTaGWIBHOCTE KacKa/la Ha TpaH-
. 3HcTope VI'1 M HacTHYHO — Ha TpaH3KcTOpe
VT2.
KHONOYHEIMH nepexmodareisMu SB12—
™ SB? = = - SB15 MOXHO BKIIOYMTB OMWH HIH HECKOb-
Ré7 25K 2 ﬂ oz 4310 414 g/,;mf—l KO pervcTpOB OMHOBPEMEHHO (PEXHM CMe-
W“ B =} I Jorxod Iesus), a nepexmodaresiem SB16 nepexo-
! i [/I] R57 30K ! JTHTDH Ha ITPOIPaMMHPyeMBIH PEXHM CMellle-
e / /I R66 33 K HWSA CUTHAIOB 9€THIPEX PeTHCTPOB. COOTHO-
Rs8 24K 7 SBI3 JOK
Z : L —+gF UWIEHHE PEXHMOB CMELICHUS YCTAHARIMBAIOT
F Ko TIEpEMECHHBIMH pe3ucTopamMu R51—R54. ITe-
i ' pexunovarencm SB11 MameHsioT cKBaXHOCTD
Ri9 25K > SB1% a SIS Rl cHrHana, :
_ o X /5B 4310 iy Manumynsrop (M) u reseparop Bubparo
KLy : 72 MK x (I'B2) anajioryaHE NOROGHEIM yCIpoicTBaM
P | I xI5B B TIIB manyanos I u II. Knorxo# SB17
| (k50 245 7 ;’g’_ // [/,J k62 15kk M3MCHAIOT XapaKTep aTaKi M 3aTyXaHMA 3By-
= fe A57 U Ka, a KHonkoil SB9 — vacroty BuGpato (3
C’"@r SB16 A R % win 10 Tu). DpdexT BHOparo BKMOAIT
— (A m KHonxkoi SB10.
K51 L |SBI7 > Knonko#t SB7 xowTakTypa Manyana IIT
—1 _‘gl 22k B MOxeT OBITh NMOJKIDOYEHa K TEHEPATOPHO-
-/\752 [ JACIMTeI-HOMY GnoKy Manyana I u II, gem
_£1 A N T 586
K53
‘ K41
._’EJ | Zzx oI j L5 20mKx 158
6 | 5% 81 —H = r— 98
L I
b L L o smocis |76 10k ) e
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manyana II). Jimumu Al, Bl u A8, B8
OCTaBJIEHH CBOGOAHBIMH — HX HCIIONB3IYIOT
TIPH HeOOXOMMMOCTH PACHIMPEHMSs JMamna-
30Ha maHyasioB I u Il Ha omHy oxTaBy BHM3
WM BBEpX.

Jlns1 yacroTHOTO BUGpaTO Beex 12 ToHans-
HBIX CHIHAJIOB CIYXMT O6mMit reHeparop
Bl (puc.4), coGpaHHbii Ha TpaHaMcropax
VT1, VT2, ¢ ¢aszospamaiomeit RC-yensio
(C1 — C4, R1 — R4). IMoncrpoewHsMu
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pessicropamyt RS u R6 ycraHarmMBalor Be
9acToTH reHepalMu — 4 M 8 I'u. Heo6xomu-
MYIO JacTOTy TeHEpaTopa UCTIOIHHTEID BbI-
6upaer mepexmodgrenem SB6. Yacror-
Hbie BUGPATO BKIOYAIOT OGLIMM NEpeKmio-
qateneMm SB1 (puc. 3).

3pyqanne Manyana III opmupyercs on-
HMM TCHEPATOPHO-NETUTENLHEM GIIOKOM
(p¥c. 5) . B HeM 3NEMEHTEI MMKPOCXEMBI

mocruraercst adpdexT ABYTONIOCHS (NEpBET
ronoc — ¢ Manyana II). Ilpu mryGokom
noprameHTo B MaHyane [Tl aByronocue co-
3M1aeT BrieYaT/ieHHE OTCTABAHMA BTOPOIO I0-
JI0Ca OT NEPBOTO — 3heKT HPOCTPAHCTBEH-
HO-BPEMEHHOTO pa3jieieHus TOJIOCOB.
(OxoHyanye cienyer)

H. KO3JIOB

r. Mockea
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ODAYHAA OXPAHHASA
CUITHAJINSALUA

aK AUCTaHLIMOHHO CNeauTL 3a ABEPLMUA U

OKHaMU XUNLIX U XOSANCTBEHHLIX MOC-
TPOEK fia4HbiX WM CAR0BOMHECKNX YHACTKOB,
e oTabXAIOT U TPYASITCA Ha NpUpoae MHOTVe
cembM ropoxaH? Takoii Bonpoc, K coxane-
HUIO, BCE uallle 3BYNMT B Tenenepenadax, no

2,5...3 B, oxphiBatoLLEe U NOAAEPXMBAOLLIEE
B OTKPLITOM COCTOsIHMM TpaHaucTop VT2. B
370 Bpems ctabunutpod VD3 u TpuHMCTOP
VS1 3akpbiThi.

Mpw BCKPLITUKA Capast M XMIIONo NoMeLLie -
HUS KOHTaKThl S1, cBfisaHHble C OBepbio,

aaMbIkaloTes, TpaHaucTop VT1 oTkpuisaetes,
nageHve HanpsokeHWs Ha peauctope R9 pea-
KO YBE/MHMBAETCA, B pe3ynirare Hero crabu-
mTpoH VD3 u tpunmcTop VS 1 oTkpbiBaloTes.

3aropaeTtcs curHantHas namna HL1, cooteeT-
cTBYOUAs 3Toi Aveike curHanusawm. Oa-
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paauo, B CPEACTBaX MacCOBOH un¢opmauuu

Pewmts a1y Nnpo6nemMy B Kakoi-To cTene-
HY NOMOXeT NpeAnaraemast 3AEck { GbICTPO-
NEeWCTBYIOLLIAA CUCTEeMA OXPaHHOW CUrHa-
nuzaumu. MNonada ¢urHana NpyU BCKPLITUK
NBEPU KNU OKHA 3NOYMBILLWIEHHUKOM Npo-
WUCXOOWT MO ABYXNPOBOAHOW NIWHWK COMpO-
TuBneHMeM no 5 kOm. Kakaa-nu6Go Ha-
CTpoiiKa cucTembl He Tpebyetca — HaNo
NMlle NOAK/IOUMTL JIKHUIO OXPaHAEeMOro
ob6rekTa K MynbTy. JlaTiMkn Xe BCEX ero
nBepeit ¥ OKOH MOryT GbiTb NOAK/IoHEHb K
OfHOM nMHUK. YCTPOUCTBO 3anoMMHaeT
nmoboe KpaTkoBpeMeHHOe BCKpLITUe Oxpa-
HREeMOTro o6beKTa u cUrHanuaupyet 06 3ToMm
CBETOBbIM W 3BYKOBLIM curHanamm. CurHan
TpeBorv NogaeTcs TaKke Npyu 3ambiKaHUH
wnu obpbiBe NUHWK. YUCHO TakUX NUHWA
MOXeT GbiTb MoGbiM.

B mexypHOM pexime cuctema notpetnseT
OT UCTOMHUKA NMUTAHUA MOLLIHOCTL, HE NPeBbl-
waolyo 150 MBT Ha KaKObli OXpaHAEMbilA
OBHeKT.

MpuHUNUaNEHaA cxema YCTPOHCTBa, CO-
CTORILLIEID U3 TPeX AYeeK OXPaHHOW CurHanm-
3aLpm, NokasaHa Ha puc.1. Curdanusaupio
BKHO4AIOT TymGnepom SA1, pacnonoXeHHbIM
Ha nynsTe, K HaxuMaloT kHonky SB1. Ecnu
cama JMHWA UCTpaBHa U ABepL obbexTa 3a-
KpbiTa (OxpaHHbie KOHTaKTHI S1 paloMKkHYTHI),
ITa A4ENKa NEPEXOOUT B ASXKYPHLIA PEXHM.
Mpy 3ToM Ha Gasy TpaHauctopa VT1 yepes
nuHAo U peauctop R1, Haxoasuwpiics BHYTPY
OXPaHAEMONo obLeKTa, NOJASTCA NONOXM-
TeNbHOE HaNPSHKeHUE CMeLLIEHUA TaKoro 3Ha-
YeHUA, NPY KOTOPOM Ha 3MUTTEPHOM peauc-
Tope RO BO3HUKAET NafieHWe HaNpsDKEHUS
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HoBpemMeHHO cpabartuisaeT pene K1, kotopoe
koHTakTamm K1.1 camobnokmpyetcs, a KoK-
Takxtamm K1.2 Bsoyaet 3BoHok HAT.

AHaNoOM4Hoe NPOUCXOOUT U NPY NpesHa-
MEPEHHOM 3aMbIKaHUM MPOBOAOB SMHUWU B
nobom mecre.

3BOHOK M CUIHaNbHasi Namra, OCTaHyTCA
BK/IOMEHHBIMU M NOCHE TOMo, Kak Asepb Gyner
CHOBa 3aKpbiTa. BepHyTb Aueiiky B DeXypHLIA
PEXIM W BBIKTHOYUTL CUMHANBHYIO TAMITY MOX-
HO KHOMKOM SB1 «C6poc 1 A4.» unu Kparkos-
peMeHHHIM HaxkaTueM xHonku SB4. 3soHok
OTKMONAOT HaXKATMEM KHOMKM SB4 nnn Tym-
Gnepom SA4.

Mpy obpbiBe MW TpaH3ucTopul VT1 1
VT2 aakpbiBaioTes, a ctabumuipod VD3 um
TpuHucTop VS1 otxpuiBaioTes. B peaynwrare,
KaK M NpY 3aMbiKaHW OXPaHHBLIX KOHTakTos S 1
WM NPOBOAOB SJMHM, CUrHaNBLHas namna HL1
1 380HOK HA1 BoualoTCn.

BLIKMOYAOT CUrHANU3aLMIO NEePEBOAOM
Tym6nepa SA1 B nonoxexue «Bbikn.» N Haka-
TveM kHOMkM SB1. Mpu 3TOM OxpaHHas
AYEMKa NEPEKHONAETCA HA PEXHM CAMOKOH-
TPONA, a caM OXpaHAeMbli OBbLEKT CHUMA-
€TCA C KOHTPOSA.

Korpencatop C1 ciyxut ana yctpaHeHns
noxHbIX  cpabaThiBaHMii  cUMHANM3aLKM  OT
ANEKTPUHECKUX NOMEX, HABOAUMBIX B JIMHUN.

JleTanu Bcex Tpex siueex oxpaHHON CUrHa-
33U CMOHTUpOBaHbl Ha ONHOW OBLLEN
nevaTHoW rnare (puc.2), KoTopylouepes pashb-
eM (Ha cxeme prc. 1 He NokasaH) NOAKoYAIOT
K NMyreTy. Ha nuueBoit naHeny Nynsra pasme-
uwaioT TyMbnepel SA1 — SA4, ko SB1 —
SB4 u namnts HL1 — HL3, a sHypu ero
Kopnyca — peaunctopsl R2, R4, R6 1 3B0HOK
HA1. Peasuctopil R12, R18 M R24 npunaneaiot
HENOCPEACTBEHHO K BLIBOAAM Aepxarenei
curHansHbix namn HL1 — HL3. 3 peauctopss
CITYXAT [N ONPaHN4EHNS TOKA Yepea TPUHUC-
TOPbI NPYU BOSHUKHOBEHW 3aMbIKaHWIA BHYTPU
NaMM HAKANMBAHWUA W CITYHaliHbIX 3aMbiKa-
HUSIX MPU 3ameHe namn.

TpaxaucTopt KT603B, koadduumenT h,
KOTOPLIX fo/mkeH BbiTh He MeHee 30, MOXHO
3aMeHUTL Ha TpaHsucTopul cepuin  KT60S,
1307 — N309 c Mmo6biM GYKBEHHBIMU MHOEK~
camu, a TpuHucTopbl KY102A — Ha no6Gbie U3
cepvin KY101, KY102. Bmecto auoaos [1223
NOAOALYT aHanoM4Hbie KpeMHWeBbie Ma-
noi  MOLWHOCTU. OKkcuaHbie KOHOEHCATOPb!
C1—C3 —K50-12.

CurnanbHuie namnus HL1 — HL3 — CM37,
pene K1 — P3C9 (nacnopt PC4.524.200).

MCTONHUK MUTaHKA YCTPOICTBA — ABYXTIO-
NMYNEPUOAHLIA BbINPAMUTENL C  BLIXOAHLIM
HanpsixkeHuem 24 B npy Toke o 2...2,.5 A, He
UMEIOWMIA FraNbBaHNHECKON CBR3U C ANEKTPO-
CETHIO.

WcnbibiBaloT M HANKMBAIOT YCTPOMCTBO
npyu yctaHoBke TymbGnepoB SA1 — SA3 B
nonoxere «Boikn.» U OTKIIOYEHHLIX OXpaH-
HbiX SMHuvax. Tak, Hanakveas sueiky 1, nog-
Gopkoi peanctopa R8 yctaHaB/MBalOT Ha
3MUTTepe TpaHauctopa VT 1 HanpsxkeHne
2,5...3 B 1 y6exnaiorcs B OTKPLITOM COCTO-
AHMU TpaH3uctopa VT2 — Ha HeM [0/DKHO
6biTk HanpspkeHue okono 0,5 B.

Janee TymGnep SA1 nepesoasT B NONOXeE-
Hue «BKn.» U coe IMHAIOT BLIBOA MO NOABYX-
HOMO KOHTaKTa € OGWMM NPOBOAHAKOM UCTOM-
HUKa rmraHns. [py sToM HanpskeHue Ha
karone crabwwmtpoHa VD3 (oTHocuTenbHO
MUHYCOBOO MPOBOOHMKA LMY MMTaHus)
LOTKHO YBEMUMTLCSE MPUMEPHO 10 22...24 B,
cTabunmtpod VD3 1 TpuHmncTop VS1 oTpbiTh-
cs, anamna HL1 —a3acsetutbes. Ecim, onHako,
ramMna He 3aropaeTcs, NPUAETCA NPoBepHTL
CTabWMTPOH U TPMHUCTOP U B CITyMae Hevc-
NPaBHOCTU 3aMEHUTL UX.

A. AHYOPUEB

r. Yexos

MockoBckor o6i1.
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BbICOKOTO4HbIN
TEPMO -
CTABUJIU3ATOP

CTPOACTBO NpeAHa3HAYeHOo 1A aBTOMATUYECKOrO NOAAEPXaHUS MOCTOAHHON TeMmne-

parypbl Bo3flyxa B kamepe Ansl TervioBod oGpabortkM nuen npu sappoarose, B
nHkybGatope, Boab B akBapuyme, ¢oTopactBopa B KioBete, B XypHane «Pagmo» 6uino
ony6nMKoBaHo HeMao NOAOGHLIX INEKTPOHHBLIX YCTPOUCTB. OfIHako oaHU U3 HUX Hebea-
onacHbl B 3KCMyaTalmMm, Tak KaK 3NeMeHTH PEryfMpoBKM U AaTikk He MMEeIoT rafbBaHm-
HeCKOW pasBa3ky C NMUTaIoLLEN ceTbio, Hanpumep, [ 1]. Apyrve cnoxHbl 8 MAroToBREeHUN UK
TPe6y10T CNeLUMaIbHOro OTAENBHOIO UCTOHHUKA UK UX MUTAHUS, YTO NPUBOIMUT K VBENUYE-
HMIo raGapuToB U Macchl ycTpoictea [2,3].

Npepnaraemuiii HWXE BapuaHT TepMocTabunuaatopa cBoboeH OT 3TUX HEOCTATKOB U
obecrieumBaeT noasepXaHe Temneparypsl ¢ TouHocThio o 0,1° C. Mpy ykasaHHLIX Ha
cxeme (puc.1) HoMMHANAX WM3MEPUTENBHOIO MOCTA MOPOr TeMMNEpaTyPhl MOXHO YCTaH3B-
nuBath 8 npegenax o1 20 no 45° C. NpegycMoTpeHa Takke BO3MOXHOCTL perynimpoBaHust
LWMPUHBI 30HBLI HEYYBCTBUTENBLHOCTU (T. €. LM PUHB TEMMNEPATYPHOro MHTEpBana 0T MOMeHTa
BK/IOYEHUA 10 MOMeHTa OTKIcHeHUs Harpesatens) ot 0,1 go 2° C. MowHocTs, notpebns-
eMan Tepmocrtabunuaatopom 6Gea HarpesaTens oT cetn, — okoso 3 Br. MowHocTb
Harpesarensi, NOAKNI0HaEMOro K TepMoCcTabnmaatopy, He AonxHa npesbilats 1 kBT, Hoee
HEeCNoXHOo yBennunth 0o 2 KBT.

YcipolictBo NpeacTaBnset co6oii COBOKYNMHOCTL TpeX GYHKLMOHANLHBLIX YaNom— 3neK-
TPOHHOrO Tepmoperne, ABYTAKTHOMO MOlYMOCTOBOrO Npeobpasosatens HanpsikeHus W
TPUHUCTOPHOIO KMIOYa.

3nexTpoHHOe TepMopene COCTOUT M3 KoMnapaTtopa Hanpsikenvs DA1 1 naMeputensHoro
mocTa. JlaTuMkom TemMnepartypb cnyxut Tepmope3anctop RK1. OH BKloueH B 04HO U3 nney
nameputensHoro peanctuBHoro mocra R1R2R3R4RK1, nutaemoro ctabuiManpoBaHHbIM
Hanpsixetvem. Gunetp RSREC2 npeaHasHaveH 515 ocnabneHus BIMSHUA NOMeX, HaBoan-
MbiX Ha NMPOBOAHUKMU, COEOUHSIOLLME TEPMOATYMUK C 2NeKTPoHHLIM 6nokoM. Peauctop R2
CRYXUT I YCTaHOBKK Temneparypsl. Peancropom R7 ycTaHaB/MBaIOT WMPURY «rUcTepe-
3uca» Komraparopa Uin, MHave roBOPS, LWMPUHY 30HbI HENYBCTBUTENLHOCTU. Hanuuve
«rMCTEpe3nca» KoMrnaparopa MCKNoYaeT yacToe Nepeksiioierne Harpesatens («apebears)
86m3n noporosoit Temnieparypbl. TOYHOCTL MOAAEPXaHUSA TemMnrepaTypbi MakCumanbHa
NPY MUHUMANBHON LLIMPUHE 30HBLI HEYYBCTBUTENILHOCTU.

Csetoanon HL1 nHoMLmpyeT skioueHue Harpesatens. TMpucTopHbie onTpoHs U1 n U2
BLINONHAIT YHKLWM Kniouei B Lensax ynpasneHnus TpuHucTopoB VS1 u VS2. OnTponbl
obecneunBaioT ranbBaHUHECKYIO Pa3Bsiaky MEeXay TEPMOpENne U TPUHUCTOPHLIM KNIGHOM.

MpumeHeHvie NBYTAKTHOrO NONYMOCTOBOTO MNMpeobpasoBaresnsi NO3BOMIIO YNpasaHWTL
GoNbLLWONA U TRXENBIW ceTeBoM TpaHchopMaTOop, YTO AAN0 BO3MOXHOCTL, BO-MEepBbLIX, pe3ko
cokpartuTsL rabaputbl U Maccy TepMocTabunuaatopa U, BO-BTOPLIX, COBMECTUTL B OAHOM
gsne GYHKLMIO MICTOHHUKA NUTAHUA UM NeHepaTopa UMIMYNLCOB YNPAaBAeHUsi TOUHUCTOPaMK.

npeo6pasosarent BXOAAT TpaHauctopbl VI1 — VT3, koHaeHcatopul C4, C5 v sbicoko-
yacToTHLIM TpaHcopmatop T1. PaGouasn yacTtota reHepauum npeoBpasoBartenss — OKONo
20 x'u. B nuveparype noapo6HO onucaHbl YCTPOUCTBO U paboTa Noao6GHLIX Npeobpaso-
BaTenei, No3ToMy 34ech B OCHOBHOM o6pallleHO BHUMaHWe Ha OT/IMNMTENbHbLIe 0cobeH-
HOCTHU.

MNepemeHHoOe ceTeBOe HanpsXeHWe yepes 3alMTHLIA dunstp C11L1L2C10 u 6annact-
Hble peanctopbl R17, R18 noctynaer Ha swinpammTensHuii Moct VD5. Hasnasenwe
3aUMTHOTO GUALTPA — YCTPaHUTL MPOHUKHOBEHUE BLICOKOYACTOTHOMO HanpsHKeHUsi OT
npeobpa3oBaTensi B MUTAIOLLYIO CETb; 3TO HaMNPsSHKEHWE MOXET CTaTh MCTOMHUKOM MoMex
npyemy pagvo- U TenenporpamMm. Ha sbixone mocta VD5 BrnodeH crabunutpod VD4,
OrpaHMuMBAIOLLMNIA BHIXOAHOE HanpsixeHWe Ha yposHe 150 B. Takoe cxemHoe pelueHve
NO3BOAMANO UCTONL30BATL KOHAeHcaTopbl C4, C5, C9 Ha MeHblLee HOMUKHANLHOE Hanpske-
HUE U HU3KOBONLTHLIE TpaHaucTopsl VT1, VT2.

Ans obecneyerns HAOEXHOIO 3anycka Npeobpa3oBaTeNsl M YCTOMYMBOCTUA ero paGoThl
CNYXUT y3en, cobpaHHbIA Ha peaucTtopax R14, R15, R16, tpanauncTope VT3, koHaeHcaTope
C8 n namne VL1. 3707 y3en, kak Nokasafia NPaKTUKa, NPy MOHWKEHHOM HaNpsHXEeHUU
paboTaeT HaaexHee onucaHHoro B8 [4] u He TpebyeT NOAGOPKK TPaH3UCTOPOB.

{locne BKIGHEHUS MUTAHWUA HauMHAET 3apsixaTtbcA KoHaeHcarop C8 Yepesa peancTophl
R15 n R16. Npu gocvbkeryn HanpsbkeHUs Ha KoHAeHcatope 70...85 B npoucxoaut ero
pa3psinka yepe3 namny VL1, peauctop R16 M amuTTepHbIA nepexopn TpaHsuctopa VT2,
nocne Yyero npeobpasosarent sanyckaerca. Peancrop R16 orpaHnumMsBaeT uMnynbc Toka
paspsaky koHaeHcaTopa C8. MNonoxurensHbe Nosynepuoabl HanpsXXeHUsi, CHUMaeMoro C
obmoTkM 8—9 T1paHcdhopmaropa T1, nepuoanHeckn OTKPHIBAIOT TpaHaucTop VI3, B
pe3ynerare KoHgeHcatop B8 ocraeTrca pa3psxeHHbLM. Ecnu no kKakon-nubo npuumne
npeobpa3oBarent OCTAaHOBUTCSH, TO koHAeHcatop C8 cHOBa HadMHaeT 3apaxartbes, Oyner
chopMUPOBaH UMNYNLC 3anycKa M NpeobpasosBaTesib BHOBL 3arMyCTUTCA.

Hanpsbkehve co BTopuuHoid o6MoTku 1—3 TpaHcopmartopa T1 seinpsimnsiior avons VD2,
VD3. BuinpsimneHHoe HanpsiXeHue crnaxusaer koHaeHcaropul C1 u C3 u ctabunmaupyst
rnapameTpuyeckuin crabunuaarop VD1R10. Ceetoanon HL2 cnyxur ana KoHTponsi pa&m
npeobpasoBarens.

C ok 4—5, 6—7 TpaHcdopMaTopa CHUMAETCH HaNPsiXeHWe, U3 KOTOPOTo offrporbl U1,
U2 $opMupyIoT Nadikin UMITNLCOB YNpasienvs TpUHMcTopamy VS 1, VS2 anekTpoHHOM K/1o4a.

TepMocTabunuaaTop CMOHTUPOBAH Ha OAHOCTOPOHHEH NedaTtHoi nnare U3 GoNbLIYpo-
BaHHOTO CTEKNOTEKCTONUTa TONWMHON 2 MM. Yeptex mnarel nNokasaH Ha puc. 2. B
yCTpOACTBE UCTIONbL30BaHBI NOCTOAHHLIE peancTopbl MITT, nepemenHuie — Cl4-1 (R2, R7);
xoHaeHcaropwl K73-17 (C4, C5, C8, 018, C11), ﬁMG (C2, C3, Cb, CT), K50-35 {CL CQ;.
MNepemerHLie peancTophl R2, R7 3aKpenneHb Ha Niare ¢ NOMOLLLIO YToNKa U3 AIopanioMu-
HUS.
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BoamoxHo npumeHeHme moboro Tepmopeanctopa KMT (RK1) conpotusneHmnem ot 22
no 100 kOm, HO NMpU 3TOM A1 COXpaHeHWs NpEenenoB perynupoBaHus Heobxoanmo
NPONOpUMOHaNLHO N3MEHNUTL ConpoTuBneHne peanctopos R2, R3. Tpananctopw VT 1, VT2
Heobxoanmo noaobparts ¢ 6NM3KNMK 3HAYEHUAMM cTaTuseckoro koadduumeHTa nepena-
4yu Toka. BoamoxHa aameHa TpaHancTopos KT6026 Ha mobble u3 cepmin KT604, KT605,
KT611. BmecTo TpaHaucTopa KT3156 noaoiiner nio6oi na cepmit KT301, KT312, KT3102.
Ovoaw [1223 MoxHO 3aMeHUTL Ha mobbie u3 cepuin K521, KA522.

HamoTtouHble xapaxtepucTnku TpaHcdopmartopa T1 u gpoccens L1,L2 ceBepeHb B
Tabnuiy. O6MmoTky 1—3 TpaHcdopMaTtopa nydllie HaMoTaTb B ABa NPOBOAA M COeANHUTL
nonyo6MOTKM NocneaoBarenbHo COFRacHo.

TMposon
K 15 lon Uneno
- BATEOB Manusronposon
Inaverp, vm Mapxa
1-3 2x15 02 MIT®
4-5 5 02 MIT® &
T 6-7 s 02 MIT® " “’"°Pg“°"“
8-9 4 025 ML LS -
10-11 100 025 TTILLO I epna ool
12-13 4 025 Lo
L 172 20 012 MIT® K°’“§:2’:’;’:"’q’“
3-4 12
L2 20 0, MIT® = R

Mepen ycraHoBxkow Ha nnary namny TH-0,2 (VL1) cnegyeT pacnasite M otpennTsb OT
meTannmyeckoro uokons. Bosmoxsa aameHa aroii namns Ha TH-0,3, TH-0,8, MH-6.

B TepmocTabunmnaatope MOXHO YCTaHOBMUTL M ApYrve Npeaent! perynmpoBaHus Temne-
parypbi, Hanpumep, ot 0 go 100° C. Ains 310ro HyxHo 3aMeHUTL peancTopsl R1 n R2 Ha
npyrve, conporvBneHnem 5,1 n 100 kOm cooteeTctBeHHO. MNpy MoLLHOCTH HarpeBaTens
6onee 1 kBT TpuHMcTOpH VS1 M VS2 Heo6xoAuMO YCTAHOBUTL HA TernooTBOAbI.

Ecnn xenatentHo NCKounTs 6ecrioneaHoe paccesiHne MOLLIHOCTU Ha peancTopax R17
v R18, oaMH M3 HUX MOXHO 3ameHWUTb koHaeHcaropom K73-17 emkoctiio 0,33 mkd Ha
HoMMHanbHoe HanpsikeHne 400 B, a gpyron — Ha pesnctop MJT-1 conpotveneHnem
100 Om.

Mpwy NnpaBunbHOM c60pKe K3 MCNPAaBHBIX KOMMOHEHTOB HANAXWBATL TEPMOCTabMNN3aTop
06Li4HO He TpebyeTcs. B otaentHbix cnydasix MoxeT notpeboBarsea noabopka peaucropa
R3 ana To4HOM ycTaHOBKM BEpXHEro Npenena perynmpoBaHns TeMNepartyphbl.

. UbiFTMKANO
r. TonbaTTH

IIprMegaHne penakmuy. OMUCaHHBIH B CTaThe TEPMOCTAOHUIN3ATOP MHTEPECEH TIO CXEME
M MMEET BeChbMa BBICOKME XapaKTepUCTHKH. TeM He MeHee CYMTacM HEOOXOMMMBIM
OTMETHTh, YTO HEKOTOpble KOMIOHEHTHI TepMOCTabHmM3aTopa (B YaCTHOCTH TPaH3UCTOp
VT3) pa6oTaloT NpM HalpsSKEHHM, TIPEBBILIAIOLIEM MacMOPTHOE NOITyCTUMOE. BT0, KOHey-
HO XK€, MOXET OTPa3sHThCi Ha HaleXHOCTH paboTel ycrpoiictsa. ITosromy npu ero
TIOBTOPEHMH XKeJAaTeIbHO NoXoGpaTh KOMITIOHEHTD], COOTBETCTBYIOLIHE pEATbHOMY PEXHMY
MX paGoThL.

Kaxk coo6iurt HaMm aBTop CTaTb, TIPH MHOTOKPAaTHOM MOBTOPEHHH TepMOCTabKUIM3aTopa
OTMeYeH CJTydYail, koria (OTOXMHMCTOP ONHOTO M3 ONTPOHOB IOCJTE OTKPBIBAHMA HE
3aKpHIBAICA, Hapylllas TeM CaMbIM HOpMalibHylo paGoty ycipoiictea. Ilpuuuza 3Toro
XpOETCS, OYEBHIHO, B TOM, Y10 Y BRIGpaHHOTO TUIIa ONTPOHA, paGoTalolmero B TepMOCTa-
6L TH3aTOpe NPpM HOBOJBLHO Gopiloit yactore (20 KI'L), CIMIIKOM BENMKO BPEMS BBIKIIO-
yeHHA (1o nacnopty He Gonee 100 MKkc). 3HaunTEHLHO Goliee HaneXHO 3uech GynyT paboTaTsh
onTpoHs! cepuu 30Y103.
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OBMEH OnbITOM

JOPABOTKA
MATHUTOD®OHA
«MASAK-240C-1»

Bnazenviist Marautodona «Masax-240C-1»
3HAIOT, 9TO MPH 3aMEHE KacCeThl WM TP ee
nepeBopaYMBaHKM B pexuMe «Bocnpoussene-
HHe», MHHYS KHODKY «CTon», MarHMTOMOH
FAEPEXOAHT B PEXHM OCTAHOBKH aBTOMaTHYeC-
KH, H NPH 3aKpHBaHHH KacCETONPHEMHMKA C
BCTaRICHHOM KacceTOR OCTAaeTCA B 3TOM PeXH-
Me, XOTA KHonKa «Bocnponseenenue» ¥ vaxa-
Ta.
B marauTOod0HE BOZMOXHO BHIOAHHTD He-
CNOXHYIO IopaboTKy, Nociie KOTopolt NpH 3a-
KPHBaHHH KacCeTONPHEMHHKA B Ha3BaHHoM
BHILE CHTYalIMH MarHHTOdOH aBTOMaTHIECKH
6yzIeT BO3BpalliaThCA B peXHM «Bocnponspene-
HHe». DTO CYIIECTBEHHO MOBBIAET YNoGCTBO
noab3oBaHuA MM. JInsi 3TOro HyXHO B IenH
KOMMYTAllMM NMTaHUA 3NeKTpoMarHura Y3
NOCNEe0BATENbHO C KOHTaKTaMH 1 M 2 KHONKH
S5 «ITay3a» (0603Ha9€HMA 3NEMEHTOB MPHBE-
JIEHH 110 3aBOJICKOM CXeMe MarHHTogOHa) BBeC-
TH NONOJHHTENLHYIO KOHTAKTHYIO IpyTHly, 3a-
MBIKAIOLLYIOCH [PH 3aKpHIBAHHH KacCETONpPH-
€MHHKA H Pa3MBIKAIOLILYIOCH TIPH €10 OTKphiBa-
HMH. B KxavecTBe KOHTAaKTHOR rpynnn ynobHo
Mcnonb3oBaTh MHKponepekiodatens MIT9
(MoxHo B3aTL MITI i MI17), xoTopwit cre-
JyeT YCTAHOBMTb MOJA KPHIIKOH KacCeTONpH-
€MHHKa TaK, 9T00h OHa NPH 3aKpHIBAaHHH Ha-
HaBlIMBala HA KHOMKY MHKpONepeKodares.

P. CTEIIBMAX
r. I'arpa, AGxasua

BO3BPALLAACH
K HANEYATAHHOMY

JHOPABOTKA YM
JETEKTOPA
HA MUKPOCXEME
K174YP3

B cBoe spems 5 MHOTO BKCHEPHMEHTHPO-
pan ¢ YM perexropamu ¢ PAITY, onnako Bee
OHM MMe/TH OfIMH OGIIH I HENOCTaTOK — CHIIb-
HOe BIMSIMME YPOBHs CHMrHala Ma pabory
OATTI. Ot 3TOro HefOCTATKa MHE YNANOCh
H36aBHTbCS, 3aMEHHMB B CBOEM CaMOZIEbHOM
VKB T1ionepe ¢ IM netekTopoM Ha MHKpO-
cxeme K174YP3 crannaprueiit pasocasuraio-
Mt KOUTYp Ha MynbTHBHOpaTOp (ONOpHHE
reHepatop Ans aetektopa ¢ GAIIY), onucan-
HHit B cratbe B. TpollieBa «YbTpakopoTKo-
BOJIHOBHI nIepeHOCHLIM PaIHOTIPHEM HHK» (CM.
«Panmo», 1991, N9, ¢. 42-47). Ha-3a orcyr-
CTBHS JneTanel TPAH3HCTOPHYIO COOpKY
K159HT 1]] MMe npHILNOCH 3AMEHHTD Ha napy
nonoGpaHHLIX MO NapaMeTpaM TPaHIHCTOpOB
KT315T, a sapukanw KBC111A — ua JI901B.
B xauecrse xonpencaropa C45 (cM. npuuum-
NManbHYIO cXeMy npueMHHKKa B. Tpoiesa) a
MCOONbI0BAN MOACTPOCYHHM KOHIAEHCATOP
KITK-M emxoctbio 4...15 nd, a0 obneranio
npotlelypy yCTAHOBKHM HEOGXOIMMOTO HANPA~
XeHMA Ha BHEBONIAX 2, 6 MUKpocxeMn K174YP3.

Camo ycTpoiicTo (MyNnbTHBHEpATOp € OTHO-
CALIMMMCS K HEMY 3/leMEeHTaMH) 1 cofpan Ha
nevaTHolt fUiate, KOTOpYIo MOMECTH B 5KpaH
M3 XECTH C OTBEPCTHEM /U1 MONCTPOMKH KOH-
nencaropa C49. Peaynbrari Tako#t nopaborkn
9M nerexTOpa NONYYHAMCH OYEHb XOpOIIHE.
IIpHeMHHKK cTan 3By9aTh 3aMETHO THLIE.

Kcraru, 9M netektop Ha MHKpOCKXeMe
K174YP3 wWHpoxo NMpHMEHSICA B NMPOMBILL-
JieHHOM palHOnPHEMHON anmnaparype H ee 1o-
paboTKa ONMCAHHKM BHILIE CHOCOOOM MO3BO-
nuna 6W CylecTBeHHO YIYYIIMTh KadecTBO

AERHNY. A. KHCEJIEB
r. Mocksa
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n pefinaraeMoe BHHMaHHIO YHTaTesIel aB-
TOMOGHIIbHOE OXpaHHOe YCTPOICTBO IO
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pa HMITYIIECOB, COOpaHHOIO Ha HHBEPTOpax
DD1.5, DD1.6. Ilocnenywoinee 3akpbiBa-
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HoMy B cratbe B. Hpanikopa «DnexTpon-
HBIi aBTOCTOpOX» («Pamno», 1990, Ne 6, c.
30, 31), HO CONEPKUT 3HAYHTEIILHO MEHb-
wee yucno naertaneit. I[lpu HanpsDkeHHH
nuTtanus 12...14 B cropox norpebiser or
GaTaped aKKyMYJIATOPOB B NEXYPHOM pe-
XuMe TOK He Gonee 180 MKA.

CxeMa YCTpOICTBa M300paXkeHa Ha PHC.
1. INocne BKMOYeHUs MUTaHUS TyMGiepoM
SA1 mocrtymnaer HanpsokeHHe K y3/aM CTo-
poOXa W HayWHaeTCA MeJJICHHAs 3apsiiKa
xoHzeHcatopa C6 yepe3 peamcrop R11. B
3T0 BpeMA Ha BBIXOnie WHBepTopa DD1.4
JIeHCTBYET HH3KHI YPOBEHD, KOHICHCATOPhI
C3 u C4 paspsokennl. et BeliepXxa Bpe-
MeHH, B TedeHHe KOTOpoi# Bianelel] aBTo-
MAIIHHBI MOXET BBINTH M3 CalloHa M 3a-
KpeITh 3a coGoit neepb. Yeped oTpesok
BpeMeHH, pasHbii ~ 0,7-R11-C6 (Bpemsa —
B CEKYH[IaX, eCIH COMPOTHBJICHHE B METa-
OMax, a eMKOCTb — B MHKpodapaax), Ha
pbIXojie MHpeptopa DID1.4 ycraHoBMTCS
BBICOKHII YPOBEHb W CTOPOX Nepeiler B
JEXYPHBIH PEXHM.

Ecimit Tenepb OTKPHITh KPBIUIKY 6araxHH-
Ka WIM KalloT, 3aMKHYTca KoHTakThl SF1
am SF2, Ha sbxone MHBepTopa DDI1.1
BO3HMKHET BLICOKHH YPOBCHb H HaYHETCS
3apsoKa KoHieHcaropa C4 depe3s pe3HCTop
R6 u nivon VDS, a Takke xonaeHcaropa C3
yepes aMon VD8. K 3apsiixe 3THX KOHIEH-
CaTOpPOB TPMBENCT M BKIIOYEHHE 3aXUIa-
HMSs1; TIPH 3TOM OTKpoeTcs TpaHsneTop VT,
ofiecrieuriBasi HM3KHH YPOBCHB Ha BXOJE
uupeptopa DD1.1.

Yepe3 KOpOTKOe BpeMs KOHICHCATOpPHI
C3 u C4 6ymyTr 3apsDkeHBl M Ha BBIXOZE
uuBeptopa DD1.3 ycTaHOBHUTCA HM3KHH
YPOBeHb, pa3pellalonHii paboTy reHeparto-
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C qacToToM cleNOBaHMA MMITYJIBCOB Te-
Heparopa (1...2 I'i) HauWHaeT oTXphIBaTECA
TpaHzHcTop VT2, KOMMYTHPYIOIIMIT Lienb
pe’ie 3BYKOBOTO CHIHajla aBToMOGMWIIA.
CIbIUHBI 3BYKOBBIE CHIHaJIbi TPEBOTH, KO-
TOpBIC TIOBTOPSIIOTCS B TEYCHHE BPEMEHM
okono 0,7-R9-C3. Tlocne atoro cropox
CHOBA NEPEXOIUT B AEKYPHBIT PEXUM.

Ilpn OTKpHITHIX KanoTe MM GaraxHuKe,
TIpH BKITIOYEHHOM 3aXXHTaHHHM CUTHAIIBI Tpe-
BOTH TMOJAKTCA [0 TeX Top, Noka JMGo He
Gynetr obecroueH cTopox TymGepom SAl,
J360 He OymyT 3aKpBITBI KallOT, KpbINIKa
6araxHuKa H BHIKTIOYEHO 3KMIAHHME.,

Ecmt B nexcypHom pexuMe 6ymeT oTkpbi-
TaniBepk cajloHa aBToMoOM14, GBICTpO 3aps-
ourcss KoHaeHcarop C3, a yepes Bpems
0,7-R10:C4 (06braHo 7...12 ¢) ¥ KoHaeHca-
Top C4. 3a 3T0T MPOMEXYTOK BpeMeHM
CTOPOX NODKEH OBITH BBIKMIOYEH, HHaye
333BY'IUT TPEBOXHBIH CHrHal. Bee BpemeH-
HBIE BBUIEPXKH MOTYT GbITh H3MEHEHHI CO-
OTBETCTBYIOIINM BEI6OPOM HOMMHATIOB Bpe-
MA3ANAIOUHX 1leTeH.

Yiex C2R14VDI10C7 crnyxut nis cra-
KMBAHHS CKAYKOB HATTPSDXCHUA B 60pTOBO#H
CeTH, NMpeBbalommx 15 B, H nns sammre:
of rioMex. [non VD1 sammuiaer TpaHsHe-
T0p VT2 0T 6pOoCKOB HalpsOKEHHS CAMOMH-
OYKIIMH, MOTYIIMX BO3HMKATH Ha 0OMOTKe
Pe-1€ 3BYKOBOTO cHrHanta. [lnon NMpHimasiH K
BEIBOZIaM 3TOTO peJie.

Hetan aBrocropoXa cCMOHTHPOBaHEL Ha
"TIEYaTHO r1aTe M3 GOTBIHPOBaHHOTO CTEK-
IOTEKCTOTMTA TOMIMHOH 1,5 Mm. Yeprex
IIaThl TIOKAa3aH Ha pMc. 2. B ycrpoicree
MpHUMEHEHBI pe3ucTopsl MJIT, C2-33. Kou-
zencatopel K50-16, KS0-35 (oKcMmHbie),
KM-6, K73-17 (octamhete). [pymenenme

- OKCHIHBIX KoHaeHcatopos K50-6 xpaitne
HEXeJlaTe.ThHO M3-3a MX GonblIoro Toka
YTEHKH M CTHLIKOM MaNoH HaIeXHOCTH.

duoner VD2, VD4—VD9 moryt 6errh
moOBIMM KpeMuueBbMH; VD3 — mo6oit,
BBUIEPXMBAIOIIMH TIPAMOH TOK He MeHee
0,3 A (HanipuMep, W3 cepmit K/1208, K/1209).
dwnon VDI :ayuure BriGupats HMITY/IBCHBIH
M3 cepuit K/A521, KIO522). Bmecto
KT3102EM B cTropoxe MOXHO MCTONB30-
Barb 0060 TpaH3ucTop M3 cepuit KT3102,
KT342 wmt tpansuctopsi KT3156, KT315T,
KT315E; Bmecto- KT829A — mo6oit M3
cepui KT829, KT972 wmt cocraBHoit M3
KT315 u KT817 ¢ mo6eiMu GyKBeHHBIMM
HHICKCaMH.

Muxpocxemy K561JIH2 Moxio 3ame-
HuTh Ha KP1561JTH2 wiam 564JTH2 ¢ Heko-
TopoN KoppeKuned mnarsl. Kak KpaHHHH
CTyuait, MOXHO HCTIOJTB30BATh TBE MMKPOC-
xembl K176JIA7, Ho mipupercst cephesHo
H3MEHHTb DHCYHOK TEYaTHBIX TIPOBOIHM-
KOB Ha I11aTe, a Takoke 3aMeHMTE CTabUIUT-
pon KC215X npyrum, na HaTIpskeHHE
8..9 B, u pesmcrop R14 mpyms, kaxmeri
conporHBieHHeM 180 Om  MomHoCTBIO
2 BT, BKTIOYEHHBIMM MApaLIETHHO.

Toukwu na ruiate, HMmelolHe HYMEpalIHIO
of 1 70 8, COCAUMANT NMPOBOTHMKAMM C
COOTBETCTBYIOLUMMM KOHTaKTaMH paibema
X1. Pasbem X1 — MPH-8-1 um Ipyro# c
HEOOXOIHMBIM YHCIOM KOHTAKTOB.

A. TEPMAH
r. I'poano,
Beiapycr
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PEMYJIA
CTABUI

HAIPA?

C €TOMHS YXE HEPellKM ciyyad, KOrxa
PaHONIOGHTEMIO-KOHCTPYKTOPY BO
BpEMSl 3KCIIEPMMEHTAILHOR paboThl, Mc-
TIBITAHHA WM HAAXHBAHHS 3TEKTPOHHOTO
YCTPOHCTBA MPHXOMUTCS TONMB30BATHCS Ofl-
HOBPEMEHHO JIBYTIONSPHBIM M elle OIHHUM
HITH ABYMSt ONHOTTONSIPHBIMH HCTOMHHKAMM
€TaGWIM3MPOBAHHBIX HaMpPsKeHMIl MOCTO-
STHHOTO TOKa. 2KeNnarebHo, YT06bI Kak/Ibiit
H3 HHX OBUI € PEryMpyeMBIM BBIXOIHBIM
HalpsOKEHVEM M, KOHEYHO, € 3all{MTOH OT
TEPEIPY3KH M KOPOTKHX 3aMBIKAHMIL.

Brox nuranms, cxema koroporo npuse-
JleHa Ha pMc. 1, MOXeT, noJaralo, yoBier-
BOPDHTH MHTepeChl MHOTMX paaHomoGHTe-
JeH-9KCTIepHMEHTATOpoB. JIMuHO 1 mons-
3y10ch UM Goriee IATH JieT U He GbUTO ciydast,
YTOOBI OH TONIBEJT MEHSI.

B 3TOM 6110Ke 4eThIpe aByxmnonynepmos-
HBIX BBITPAMMUTENSA C PUIBTPYIOIIMMY KOH-
JAEHCAaTOPaMH H peTyTMPYEeMBIMU CTabMIIH-
3aTOpaMH BLIXOJHOIO HarpsikeHHs. Boi-
npaMuTenH VD3, VD4, MuxpocxeMHble
crabumisatopsl DAL, DA2 u Tpansvcrops:
VT1, VI2 o6pasyior McTouHmK ABYTIONSp-
HOTO HamnpsDKEHMS, PErYIMPYEMOTO B Tipe-
nenax ot 2x3 B no 2x33 B npu BxoaHom
HanpsoxeHuH 40 B B Kaxnom 1utewe. Tpu
HampsokeHMH 2x15 B, ucrnons3yemoM s
TIMTaHHS, HANPHMEP, ONEPalMOHHBIX YCH-
JUTENEH, TOK, NOTpeGIaeMbIi Harpy3koM,
MOXeT Jocturath 0,2 A.

Brempamutens va nMonax VD5—VDS u
€10 CTa0MIM3ATOP BHITPSIMIIEHHOTO HATIpSI-
XKEHHMA Ha MHKpocxeMe DA3 ¢ ycrmtenem
TOKa Ha COCTaBHOM TpaH3ucTope VT3IVT4
06pa3yioT TPETHH UCTOMHMK, a BBLITPAMM-
Tenb Ha aMopax VD9 — VD12, crabumisa-
TOpt Ha MMKpocxeme DA4 W cocraBHOM
TpaH3uctope VISVT6 — gersepreni. Han-
PSDXCHHE KaXAOT0 M3 3THX JBYX MCTOYHM-
KOB MOXHO TUIABHO PETYIIMpOBath B IIpe-
nenax 3...15 B. [pu HanpsokeHuu 9 wm 5
B morpebnsembiii Harpyskod Tok Moxer
nocturath 1,5 A. AMIUMTY i ITyJTbcalmit He
nipepsiniaer 20 MB.

Bee uerounmxu mutanms noctpoenst no
€IMHOH cxeme. PasHMua muuis B youwm-
TEJLHLIX TPaH3MCTOpax: B CTabMIIM3aTOpax
HaNpsOKEHHS TUIeY JBYTIONSPHOTO MCTOY-
HHKa paboTaloT ONHHOUYHbIE TPAHIHCTOPEI,
a B CTalMJIM3aTOpaX OHOMONSPHBIX UCTOY-
HHMKOB — cOCTaBHBIE TpaH3HCTOPHL. Ha BEI-

UCTOYHUKW NUTAHUA

PYEMbIV
N3ATOP
KEHWA

XOZie KaXIO0T0 HCTOYHHKA BKITIOYEHO 1O iBa
KOHIIEHCATOpa — OKcHIHBIt (C5, C6, C12,
C15) u xepammdeckuit (C7, C8, C13, C16),
YIIy4YHIaloHIMe XapaKTepHUCTHKH CTabHH3a-
TOPOB IpH paboTe Ha UMITYJIECHBIE Halpy3-
KH.

Ceetonvon HLI1, muralommiics Hamps-
XEHHEM, BBITPIMIICHHBIM AHogamy VD1 u
VD2, ciyXHT HHAMKATOPOM MOIKITIOYEHHS
6710Ka MMTaHMS K CeTH.

Heo6xonmmble HanpsoxeHMs Ha BhIXOmax
HCTOYHWKOB YCTaHABIMBAIOT PE3UCTOPaMH
R6, R12, R16 u R23.

MoMeHT cpaGaThiBaHUs 3aLIMTHE KAXKIO-
T0 M3 HCTOYHMKOB OTNpPENENSCTCS COMpo-
THBJICHHEM TOKOOTPaHWIHTEIBHOTO pe3tc-
TOpa, BKMIOYCHHOTO B 3IMHMTIEPHYIO LIEMb
TpaH3UCTOpa ero cTabumisaropa. [lng cra-
Guwm3aropa Ha Mukpocxeme DAL, Hampu-
M€p, TAKUM 3JIEMCHTOM B HEMMH 3aLIMTHI
ABjieTcs pesucrop R2. INManenvie Hampsixe-
HHA Ha Hem no 0,65...0,7 B mpMBogMT K
OTKPBIBAHHIO TPAH3HCTOPA 3AIMTHI, BXOJIf-
LIero B cocTaB MUKpocxeMel DA, B peayis-
TaTe Yero HaNpsKEHHe Wa BBIXOAE CTa0HIIM-
3aTopa YMEHBLIACTCS TIOYTH 10 HYJIA.

Bee netanmy 6110ka, KpoMe ceTeroro Tpan-
cchopmaropa T1, BHITPSAMUTETEHBIX MOCTOB
VD5-—-VD8, VD9—VD12 u ¢pumbtpytonmx
KoHaeHcaropos C1, C2, C9 u C10, cMoH-
TUPOBaHBI Ha TIEYaTHOH ILIaTe pazMepaMu
175x105 mm (pwc. 2), BBINOTHEHHOH M3
ABYCTOPOHHETO (OITBIHPOBAHHOIO CTEKIO-
TEKCTOIIMTA TOMUHHO# 2 MM. TpaH3HCTOpEI
VT4 u VT6 ycraHoBneHH Ha CTaHAAPTHEIX
peOpPHCTBIX TeIUTOOTBoAax. CeTerolt TpaH-
€(OpMETOP BMECTE C MOLIHBIMH BBITIPAMM-
TCIBHBIMH AHOAaMH M GUIBTPYIOLIMMH
KOHJIEHCaTOpaMy paiMenieHbl Ha HeGomb-
IIOM METAUTHYECKOM LIACCH, a BBIKIIIOYA-
TeNb MUTaHUA SAl, miaBkuit ipenoXpany-
Tenb FUI u ceeronvon HL1 — Ha crenkax
Koprtyca 6J10Ka MUTaHMS.

Ceregoit Tpancopmarop T1 — yumudu-
uMpoBaHHbid TITI297-127/220-50 wam
TII289-127/220-50, TIII281-127/
220-50. CaMonenbHbIit TpaHcdopMaTop
JOIDKeH OBITb PACCYMTAH Ha MAKCHMANIBHBIE
MOIIHOCTH, TOTpe6isieMble Harpyskamu. To-
KOOTpaHMUHTeNbHBIE pesvicTop R2, R10,
R20 u R27 — tumos C5-16M, ITTMH-1
WJIH, B KpaitHeM ciryyae, MJIT Ha MonHocTs
paccesHust 2 Br. OKcMIHBIE KOHIEHCATOPEI
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Puc 2

— K50-16, K53-14, K50-6. Pesucropb
R6, R12, R16 u R23 Moryr 6bITH Kak
IOACTPOEYHBIMH, YCTaHABITMBACMBIMH He-
TNOCPEICTBCHHO Ha TlaTe, TaK M Iiepe-
MEHHBIMH, BBIHECCHHBIMM Ha JIMLICBYIO
CTCHKY KopItyca G0Ka IMUTaHus.
Hanaxatsanue ycrposictsa, coGpanso-
TO M3 3aBEJIOMO MCITPaBHBIX ACTAJICH, CBO-
JIMTCA B OCHOBHOM K IIPOBEPKE MOHTAXA,
MOM€EHTa cpabaThIBaHMA 3alIUTHL H YCTa-
HOBKM TpPeOYEMBIX BBIXOMHBIX HAITPSKE-
HHil. [Mocne MpoBEPKH MOHTAXA B IMMT-
TEPHYIO LieIb TpaH3McTopa VT1 kmoya-
10T ITEPEMEHHBIH PE3UCTOP Ha MOLTHOCTD
paccessHMd He MeHee § Bt, a K pexomy
HMcToyHMKa +15 B momxmoualor nocne-
JIOBAaTENILHO COCAMHEHHBIE POBOJIOYHBIH
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peocTaT M aMIiepMeTp Ha ToK fio § A.
BKIDOYMEB ITHTaHME, PEOCTATOM YCTaHABIIH-
BalOT MAKCHMAJIBLHBIH TOK Harpy3kH (0,2 A),

3HAYCHHE CONTPOTHBIICHUS TOKOOTPaHHYM-
TENLHOTO PE3HCTOPA, TPH KOTOPOM cpaba-
TBHIBAET 3AIMTa MCTOYHHKA OT TTEPETPY3KH.

BBEJICHHOM 4acTH MEPEMEHHOTO PE3HCTOpa,
nog6HpaloT NOCTOSHHLIH pe3ncTop R2 Ta-

HeIb 3MMTTEpa TpaHaucTopa VI1. AHano-
THYHO YCTaHaBIMBAIOT MOMEMTEI cpabaThl-
BaHMsI 3aIIMTHI ITO TOKY JII1 HCTOYHHKOB 15,
9us5B.

r. CmoJteHck

4 TIEPEMECHHBIM PE3HCTOPOM nonﬁupam

Ilocne 31010 H3IMEPAIOT CONPOTHBICHUEC

KOIO X€ COITPOTHBIICHHA H BITAWBAIOT €10 B

IT. ®WIHATIIIEHKOB

NCTOYHMKW NMUTAHUA

BbIXOOHOW
Y3EJ]

PEIYTTATOPA
MOLLHOCTH

BBIXOIHBIX Y WIaX PETYIIATOPOB MOLL-
HOCTH [1, 2] TOK B HaIpy3Ke KOM-
MYTHPYETCSI B MOMEHTHI TTepeXojia ceTe-
BOTO HANPSDKEHHUA YEPE3 HYTk, TIOITOMY
YPOBEHB NTOMEX, MPOHHUKAIOLIHX B CETh,
3HAYUTENBLHO cHkaercs. OnHako «Mec-
T0» (GOPMHMPOBAHMS YNPABIASIOLIETO
HMMITYJIbca — KOHELl TOJIyIiepHoaa Bbl-
NPSIMIICHHOTO CETEBOIO HATIPSDKCHMS
(puc.1, a) BriGpaHo HeymayHo, TIO-
CKOJILKY 3HAa4Y€HHME AHOTHOIO Hamps-
XKEHHUSA HAa TPHHHCTOPE 346Ch YMEHBIIA-
€TCSl W OKAa3bIBAETCA HENOCTATOUYHBIM
IJiA €ro OTKppIBaHHMA. B Hrore yacre
MMITYIhca (Ha puc. 1, 6 He 3auITpHxoBa-
. Ha) okasbiBacTcs GecTione3HOM W THIIE
crioco6eTByeT pocTy moTpeG:iseMoit yc-
TPONCTBOM MOLIHOCTH.

OnTHMAIBLHBIM, Ha Hall B3TAd, Oy-
IeT PEXHM, NPH KOTOPOM HMITYIIBC
HayHeT GOPMHPOBATHCA B HAaYae MOJY-
TIEPHOMA CETCBOTO HATIPSDKCHMS, TIpH-
YeM TOIa, KOIZla HanpsDKEHHE Ha aHOZIE
TPHHHCTOpPA HOCTMTHET 3HAYEHHA €ro
OTKDBIBAHMSA (3aLUTPHXOBaHHAs YacTh
uMIynbca Ha puc.l, 6). Hmenno no
TaKOMY MPHHIMITY paGoTaeT BEIXOIHOMN
y3€JI, TPHHUHITHATEHASA CXeMa KOTOpO-
IO NPUBEJICHA Ha PHC.2, & YIIPOIIeHHbIE
3MIOPHI, MOACHAOHIME paboTy yCTpoM-
CTBa, — Ha puc. 3.

Ha Bxonm yana (BeIBOZ 2 37€M€HTa
DD1.1) nonaot mocTosiHHOE HanpsTke-
HH€ — CHTHAJI ¢ AaTYHKA, YTIPaBIAIoNIc-
ro BKIDOYeHHMEM Harpy3kd. Eciu aro
HaTIpsSDKEHHE BBICOKOIO YPOBHS, 3T¢-
MeHT DD1.1 okaxercs 3akpsITeM 001
CHIHAJIOB (TIONYTIEPHONB! BHITPAMTEH-
HOTO M OTPaHHMYEHHOIO LIeNBIO CTabH-
JIU3aLIMH HaMPsDKEHMA, TIOKA33HHBIE Ha
pHc. 3, a), MOCTYMAIONIHX Ha €T0 BBIBOX
1 ¢ peaucropos R2, RI.

Korna xe Ha BXoIT yCTpOHCTBa MOCTY-
TIMT YTIpaBJIAIolIee HATPSKECHHE HH3-
KOO YPOBHA, TO B MOMEHTBI, O:H3KHE K
TPOXOXIEHHIO CETEBOTO HATIPSIKECHMS
Yyepe3 Hyllb, Ha BBIXOde TeMeHTa GyayT
GOpMUPOBATHCH TONIONHUTE TEHBIE HM-
nymscbl (pHE. 3,6) cpaBHHTETbHO 60.Th-
WOH UIMTeTbHOCTH. Baaromaps sxkmo-

Paguo Ne 4 1993 r



TPY3KY K MOCTOBOMY BBIPSMHTEIIO Ha
Ivonax VD3—VD6. MruoBennoe Ha-
TIPSDKEHME HAa HArpy3Ke B 3TOT MOMEHT
He npesbicuT 10 B.

IMpeanaraemelii y3en MOXHO Mcromb-
30BaTh B KOHCTPYKLUMM {1], TonbKko Ha
CBOGOIHBIX 3NEMEHTaX MMKPOCXEMBI

Puc. 4

YEHMIO TH(pepeHUMPYIOLIEH LENOYKH
C2R3, no cnaty Kaxaoro MMIy/bca Ha
Bx01ax 31eMeHTa DD1.2 HayHeT mose-
-IATBCA TPEYTOTBHBIA UMITYIIBC (pHUC.3, B)
3HaYHTCTBHO MEHbUICH MINTENLHOCTH,
KOTOPHH Tpeobpa3syeTcss aneMeHTOM
DD1.2 B ente Gosee KOpOTKMii MMITYITHC
YIpaBIeHKA (PUC. 3, I) — OH yCHIMTCH
HO TOKY 3MHTITEPHBIM MOBTOPHTENIEM Ha
TpaH3HcTOpe VI M mocTYnMT Ha ympap-
TSIOIMH  37TEKTPOR  TPUHHMCTOpa VS1.
TpuHMCTOp OTKPOETCSA M MOAKTIOUNT Ha-

N

Puc. 1 %
K 6b18. % VI3 -Vi6
14 DD1 l VDz A2236 M3 r e
1 700 Mk st L) R,
21 > =
N814ur 20000 Ry 5 +
@)\ Dpi1 A poro VTl KT3156 | K Hae-
i 1 5 4 VST KY202H py3xe
a 2 / 2 1 -
b > R4 820
8 NN
S K887 /| R1 @5
> L. ooy R5 2 K
- 201 43K Ki76/1E5 =
Puc. 2
U#h)
10
@ I DD1 Heo6xomumo cobpath unentiu-
ug { { | } HBIH MyTBTUBHGpATOp. A MOOKIIONHB K
/’0 4 t BXOJly y3J1a KACKAJIbL, COGpaHHBIE TIO TIPH-
BCJICHHBIM Ha puc.4,5 cxemaMm, nojyauTe
) COOTBETCTBEHHO JMG0 TepMOCTa6UIM3a-
UF 7 TOP, JIM6O aBTOMAT BKILIOYECHHS OCBELIE-
0 HHSL.

Muxkpocxemy K176JIES MoxHo 3ame-
® . nutbna KS6UIES wmn KS64JIES, tpan-
us [ l’ ¢ mcrop KT315B — na KT342, KT3102 ¢

10 M TOOBIM GYKBEHHBIM MHIeKcOM. Tpu-
® F, HUCTOP NOJDKEH OBITH pacCYUTaH Ha NOT-
pebasieMy1o Harpyskoi MolHocTs. Tak,

HanpuMep, TNPH MOWIHOCTH MeHee

Puc. 5

300 Br nonoizaer tpunucropy KY201K,
KY20U1, npu 66mblnieit MOmHOCTH (1o
2 xBr) — KVY202M, KY202H. Iipu
MOHTaXe MHUKPOCXEMbI BXOHHBIE BBIBO-
(B! CBOGOIHBIX 3IEMEHTOB COSIMHSIOT C
OB1UMM TIPOBOLNOM.

A. JJEOHTEBEB,
C. JIVKAIII
r. Kues, 4
Ykpauna

JIMTEPATYPA

1. JleorTbeR A Tlpocron PEryATOp MoHOCTH. — Panwo, 1989, Ne 7, c. 32, 33.
2. Jlernror M., Mlerneporre A. Bhixonmon Y3€/l CHMHCTOPHOro KOMMYTaTopa. — Paino, 1989,
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OEMEH ONbLITOM

BO3BPALLAACH
K ABYNONAPHOMY
CTABUJTU3ATOPY

MpocToii aBynonsipHbIii crabunuaarop
HanpsXeHUs, onucaHHbil B (1), 3auHtepe-
COBaJ MHOMX paanoloBuTeNeii-KOHCTPYK-
TopoB. OAHAKO, KaK NoKasan onbiT akcnay-
aralyun, OH C NOAKMOYEHHON HArpy3KOoiA
3arycKaeTcs He4eTko, a MNPy TOKe Harpys-
ku 6onee 20 MA vacTo Boo6lue He 3anyc-
kaevcsi. C aHaNnM30M NpUNMHLL 3TOro He o-
CTaTka U.onbiTOM YNy4LLIEHWUS 3anycka cTa-
6ummaaropa ¢ yutatensMu «Paguor Mno-
Aenvnuce cHavana A. Mporyn6uukuii u M.
AnewmH (2), a savem 0. Npuwwnos [3].

BapuaHT crabunusaropa, npepnoxeH-
Hbiii 10. MpuwnosbiM, Nog HarpysKkoii 3a-
nyckaercs HapexHo. Ho y Hero okasancs
APYrof HeNOCTaTOK—{IPU 3aMbIKaHUU MAo-
COBOro Mnnevya BbIXOAHOE HanpsiXeHue
MWHYCOBOIO MnneYya He NponagaeT, Tak Kak
nvon VD1 u crabunutpoH VD3 octalotcs
OTKPBITHIMU.
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cMOTPETE
93 F-45
YcTpaHute Hepoctatok ynanock nepe-
KNloYeHUeM KaroAHOr O BLIBOAA TPUHUCTO-
pa VS1Ha MUHYCOBOIA NPOBOOHUK BXOAHO-
ro HanpsxeHusi ctabunuaatopa ¢ ogHoB-
PeMeHHBIM YBENUHEHUEM CONpPOTUBNEHUA
peauctopa R1 go 3 kOm u R3 f10 4,3 kOMm.
BBeneHHoe uaMeHeHve Ha npuseneH-
HO#4 3neck cxeme cTabunuaaropa Buiaerne-
HO YTONEHHON nuHKell (ans ynpouleHus
BXO[Hbl€ U BbIXOAHbIE KOHAEHCATOPLI He

nokazaHbl; TpaHauctop VT4 — KT361E).

A. XXKUTKUH
r. KaroB-Mearosck
Yensiburckoii obn.

JIMTEPATYPA

1. Jlysesamos 1. Tpocro# asynonsipusifi cra-
Gunnsarop. — Panuo, 1984, Ne 9, c. 53, 54.

2. IlporynGanxmit A., Aremun II. Ycosep-
UIEHCTBOBAHHE ABYTIONAPHOTO CTA0MIN3ATOPA. —
Pazxuo, 1988, Ne 1, c. 50.

3. Ilpanuior 1O. 3amyck aBynionsipioro cra-
Gumaaropa. — Pamuo, 1990, Ne 4, ¢. 72.
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K 100-JIETUIO CO AHSA
POXIEHUSA
B.A. BBEAEHCKOIo

"~ OH BblJ

JIMOAEPOM
B HAYKE

‘W OBASITEJIbHBIM
YEJIOBEKOM...

WMeHem akanemuka Bopwca Anexcee-

Buqa BeeneHcKoro cBA3aHa HOBaR 3pa B
pa3BuTUM paaMoTexXHUKK. OH Gbin 0OHAM U3 Tex
NMAEPOB B HayKe, KTO CO3/1aBal ee OCHOBbI, pa3pa-
6aThiBan HOBLIG MEHepaTophl, NPUEMHUKK, NUHUW
NepefayM, AHTEHHbI, UCCNeJoBan CBOWCTBA CpPea
NPy pacNpOCTPaHEHWN PAAVOBONH Pa3NM4HbIX Ana-
na3oHos. Bce 3To Aenanoce Brepebe B Hawed
cTpaHe, aHanorv nofobHbIX paboT OTCYTCTBOBANM.
Mo cyuiectsy, He GbiNo €le M NPOMBILLNIEHHBIX
CneuUanM3UpoBaHHbIX NPeANPUATIA, KOTOpHIe CO-
30aBaNU Gbi BHCOKOKA4YECTBEHHYIO U3MEPUTENBHYIO
annapartypy.

Bopuc AnexceeBuM yAeNan MHOM0 BHUMaHWA OG-
BOEHUIO HOBOTO YNLTPAKOPOTKOBONHOBOIO A1aNnaso-
Ha pajAOBONH, B KOTOPOM CETOAHA YonewHo ¢yH-
KLUOHMPYIOT COBPEMEHHLIE CUCTEMbI CBA3W, paamo-
NOKALUMM, HABMraLMK, TENeBUASHUA.

MpeBocxopHwiA opranuaatop, Bopyc Anexcee-
BuY Gbin cosfaTenem pROA Hay4HbiX KONNEKTUBOB,
naGopartopuii, uHeTWTyToB. OH noaGupan W ymn
MHOMX CNELIMaNMCTOR, COCTABUBILMX NO3AHEE LBET
OTEHECTBEHHOW HayKy.

CBoio 60NbLIYIC Hay4Hyto paBoTy yueHbin coMeTan
¢ obwecTeeHHOR, GyayuM YneHom Mpeananyma AH
CCCP, akaieM1KOM-CEKPETapEM OTAENIBHWA TEXHW-
YECKUX HayK, NPEACeAATeNeM COKUMM NO HaysHOH
pa3pa6oTkenpobriem paaMoTeXHUKM. ABNARCHL Nped-
cefaTenem Hay4HOTO COBETA MO pacnpOCTPAHEHUIO
PafMOBONH, OH CUCTEMATUHECKM KOOpPAUHUpOBaN
HayKy O pacnpOCTPaHeHWW pajMoBONH B CTpaHe.
B.A. BeeneHckuit 6bin NepBbiM pERAKTOPOM XYPHa -
na «PagpoTexHMKa», BeN OfPOMHYI0 TBOPHECKYO
paboty Kak rnasHbuit pepaktop Bonbuioi Cosetc-
KO eHUUKNONeANK.

O Bopuce AnexkceeBdB MOXHO paccKadbiBarth
ponro. Ero BKnaf, B HayKy TPYAHO nepeouexuTs. W
3TOHe TONLKO NPUHAANEXKALLME NEePYYHEHO CTaTbH,
MoHOrpadum, Ha KOTOPBIX y4Mnock M ByaeT yumuTsea
He 0OAHO NOKoNeHWe cneuuanicToB. HayuHbie pato-
Tul Bopica AnexceeBuuya He NOTEPANY CBOOIO 3Ha-
YEHWS U B HaLW [IHW, A BLIBEAGHHAA WM «KBafpaThy-
Han (opMynar, HOCALLIAA 8ro MMA, U CerofiHA ABNA-
eTcA OCHoBONoNAaraiollei Npy co3faHMy pasuocuc-
TeM, paBoTaloLyiX B YCNOBUSX NPAMOIA BUAUMOCTH.

Mtorvie rogs prooMc B.A. Beeperckum paGotan
ero yueHuk Anapeit Bragummposuy Coxonos. HeiHe
YneH-koppecnoHAeHT AKaneMuu MHXEHEPHBIX HaYK
P, pOKTOP TEXHWUYECKUX HAYK, BEAYLLMIR HaYHHbIM
coTpyAHUK UHCTUTYTa pafioTeXHUKU M INeKTPOHU-
xuPocemiickoi AH. B npeaasepuv 100-netva co fHA
poxasHua B.A. BeeaeHCKOro Hal KOppecnoHAeHT
H. ToOTC NONPOCINE Bro PaccKalaTs O CBOBM yHuTe-
ne, chOpMyNMpoRaTL POk Y4EHOTO B Pa3BUTUM
PafNOTEXHUKM,

—MoBOPR O HayHHbIX ApCTXeHWAX Boprca Anexce-
@843, —CXA3aS1 OH, — HaA0 NOMHNTL, 4T0 370 Gbino 38
BPEMR, KOTAa eMy APBeNOCH XUTL U TpymuTees. Bebs
BeepieHcKkMin paKTUNECK CTORN Y UCTOKOB pajumo-
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TexHukH. OH 6bin NoHepom B oBnacTv UCCNERoBaHUA
¥ NPaKTMYECKOro NPUMEHEHUR YNETPAKOPOTKMX BONH.
A 3TO «nOTAHYNO» 3a coBol pa3BUTUE TenesnaeHs,
PaMONOKaLIMM, HOBBIX TEXHUHECKMX HaNpaBneHwii B
pajuoBeLLaHiK, paamuocenau. Mo cyllecTey, NepBbM
OBBLACHUB 3aKoHb pacnpocTpaHenus YKB, yka3aae Ha
ponb OTPaXEeHHOTo OT NOBEpPXHOCTM 3eMIU Ny4a, OH
BuiBeN GOPMYNbI ANA PaCHETa HANPAXEHHOCTY NONSA 8
MecTe npuema. [ina nccneposaHuii YKB yHenHbiil Bbi-
HyxeH Gbin 3aTeM 3aHMMaTLCH BCOM, 4TO BKloHaeT
B cebn papuoTexXHUKa.

ByAy.v nepeonpoxoaiem, Bopic AnekceeBuy MHO-
roe fienan ceouMi pykamu. PaanonpomMbittIeHHoCTL
B Te rofsl, No CywecTsy, TONLKO 3apOXAAnack, ocy-
WECTBNSNTL Hay4HBIe 3aQyMKW 4YacTO NPUXOAMNIOCH
CaMOMy ¥ C TOMOLLbIO CBOUX CNIOABMXHUKOB. OH NUYHO
3aHUMAaNncs pa3paboTKOi M3MEpUTENLHOIR annapary-
pbi, CTABUA ONbITHI, NPOBOAUN MHOFOYUCNEHHBIO U3-
MepeHus. BoMblLIoe BHAMaHWe YASMS pa3BUTIO HO-
BbiX TROPETUYECKMX NOAXOA0B U TEOPETUHECKOMY OC-
MBICNIEHWIO Pe3ynbTaToB KCNOPUMEHTOB.

B.A. BBe AeHCKMiA HUKOrpa A0ATOHe 3aAepXUBANCA
Hafl pellieHreM TOA UM UHOIA Npobnembl. Tak, B 1922
[. OH CMOT BriepBbie BCTpaHe nepepats YKB curnanHa
PacCTOsHME B HECKONBKO BCATKOM MeTpoB. Bcero
uepe3 wecTb net, 8 1928 r, COBMECTHO C pRAOM
COTPYRHWUKOB CBOelt NaBopaTopuK OH NPOBEN HEBU-
DAHHbIE MO CBOUM MacluTabam B TO BPeMA IKCNepu-
MeHTH no cessu Ha YKB  Ha cotim kunomeTpoMm C
MCNONb30BAHMEM BHILLIEK, CAMONETOB W a3pocTaTos. B
1929 r. nog pyxosoacTeom B.A. Beegewickoro Geifia
NOCTPOEHa NepBaR B cTpaHe  papuoBellaTenbHan
cTaHuvA Ha YKB. B 1933— 1937 rr. M BnepBule Gbina
paapabotana Teopus andpakuum YKB Haa chepw-
4eckol 38MHON NOBEPXHOCTLIO.

Bo epemn Benvkoii OTeuecTBeHHOW 8oidHbl B.A.
BeepeHckuit patotan B Guanyeckom uHeTuTyTe AH
CCCP, 3aHUMasch NPOrHo3amin paroceasu ans le-
HepanbHoro wra6a KpacHoit Apmun. B 1944 r um
Gbina CO3A3Ha NEPBAA B CTPaHe KPynHan cneunanu-
3upoBaHHan NaBopaTOpWs, UMEHOBABILAACK B T8 oAbl
Cekuueii No HayuHol pa3pabotke npobnieM paamo-
Texnmkn AH CCCP. CoTpynHMKM CeKkuuM M3ydanu
pasnuyHbie NpobneMbl PacNpOCTPaHeHUA YKB B ar-
Mochepe U HaNpaBNAOLIAX CUCTEMAX.

B.A. BeeaeHckuin Gbin GECCMEHHBIM pykosoauTe-
nematon Cexuum ao 1953r., T.e. A0 CO3[AHKA OTAGNA
pacnpocTpaHeHus paaMoBOnH B WHcTutyTe paawo-
TexXHUKU W 3nexTpoHuki AH CCCP. xoTopkii oH BO3-
rNaBnRA A0 KOHLA CBOGHA XN3HU.

upoko masectHu Wccnepoakms B.A. BeepeH-
CKOFO AaneHero Tponoc$epHoro pacnpoCcTpaHeHua
YKB, a TaKke ero Befylias pofib B CTRHOBREHWH
panyuoMeTeopONIoTM Kak HayKu U HOBLIX Hanpaene-
HUIA B UCCNEAOBAHUAX PACTIPOCTPaHEHHUA CyBMUNNU-
METPOBLIX U MUNAIMMETPOBBIX PaAMOBONH.

— Bopuc AnexceeBkd POANNCA M BOCNNTLIBANCA
B cembe npodeccopa AyxosHoH axanemMmy. Yunnce
B TMMHB3MM, OKOHYMN HINKO-MaTeMaTWHecKui

daxynsTeT MockoBckoro yHueepcuTeTra. OH Guin
BLIXO/LIOM W3 CP8ibi MHTeIMreHToB, Kakke YepThl
OTNWYANK ero KaK Yenoseka?

— O Bopuce AnexceeBnyie CNOXHO roBopuTy. STo.
6bin yueHbIIA-MMaep, Yenosex ocobbii, YHUKATbHBIA.
Taxnx MOAEI He TaK MHOMO, HO UMEHHO Takue Noan
MAKCMMANLHO COABHCTBOBANM MpOFpeccy Hayku W
TexHuin. Ero oT/uUTeNbHol YepToi faBnanack yau-
BUTENEHAA CNOCOBHOCTL BOBPEMA MPOHUKATL B CaMYI0
CyTb MCCNELYEMbIX SIBNEHWIA, TOYHO X MHTEPTPETUPO-
BaTb. OH 06nanan GuLICTPol peakumeli U KpUTUHECKUM
MbILLNEHUEM.

— W BCB X8, 4TO Bb UMeeTe B BULY, HA3LIBaA 8ro
0CO6LIM, YHHKANbHBIM YBNOBBKOM?

— MNpexae BCEro ero HeLOXHUHHBIO IHAHUR. On
3Han rnyGoKo He TONBKO GU3NKY B KNaCCHYECKOM ee
NOHUMAHUM, HO M TAKUE ee pa3fentl, CTaBime CaMoC-
TOATENBHLIMA HAMPABNEHUAMU HaYKWU M TEXHUKH, KaK
3NEKTPOMAarHETaM, INEKTPOAKHAMMKE, GU3MKa ra-
30BOTO PaspRAad, aNEeKTPOHWKa, aKycTuka W T.4. Ox
06Nafan yHMKansHbIMA 3HaHKAMKM, Brajen B COBep-
HIBHCTBE HEMELKMM f3bikoM, ceoboaHo uyWTan no-
AHFNMCKY, HEMHOTO NOHUMAn NONBCKWIA, HELLCKWIA,
Hayumncs pa3bupath faxe ANOHCKWe vepornmbbi.
BeeneHCKUiA NpexpacHo 3HaN MUPOBYIC XYAOXECTBEeH-
HYIO NUTEPaTYpy, 6bin €e TOHKWM uenuTenem Bcex
GyKBanbHO Nopaxana yABUTeNsHas MHTYWUMA B.A.
BeepeHckoro. Hanpumep, NpUHOCAT emMy GoTo Kakoro-
T0 apabCKOro YeHOro, O KOTGPOM FOTOBKTCH CTaTuf
ana BC3. Bopmc Anekceepuy, BCTECTBEHHO, €ro Hu-
KOfOAa He Bwaen, HO BAPYr ropopuT «370 He ero
nopTpeT». Peaakropbl CNELHO HaBOART CNPaBKW. W
OKa3LIBABTCH, YTO Ha GOTO — HEKWIM UTANLAHCKWIA
yueHbii. Kak emy yaasanock foraassarscs 06 owu6-
Kax, /M BCeX OCTaBaNoch 3arafxon.

Bopuc Anexceeswy Bcerga BCe NPoBEpAR AOCKO-
HanbHo. K NpumMepy, MOK KaHANOATCKYIo auccepTa-
UMIo s3a4KTan fo Obip, PEA3KTUPYS ee OTAeNbHbIe
naparpadtl ¥ rnassl. He ycnes BoBpems NPOBEPUTH
OCHOBHBI® MOV BbIKNAOKH, OH CHAN paloTy € 3aLmTsl
A KOra NOBTOPMN BHIBOAS Beex Gopmyn 1 ybeaunca
8 COOTBETCTEMM TEOPMM 3KCNEPUMEHTY, 0foGpuTens-
HO cKa3an: s3awpiadicals.

0 Hay4HOM NPEeAaNAEHUN YHEHOMO MOXHO FOBOPUTH
mHoro. Ewe B 1911 r., pabotan B naGopatopuv npo-
deccopa B.K. Apkaaresa, OH 3aMHTEpEcoBarca cy6-
MUNNUMETPOBBIMM pafinoBonHamu. W flo Tex nop Aep-
XaN B ronoBe Wieio vx uayveHus, noxa B 1960 r. He
3aCTaBUN MEHA WU KaHOMAATA GU3MKO-MaTeMaTyec-
knx Hayk KA. AraHGexsHa 3aHvMaTbCA OCBOEHWEM
3T0r0 AManasoHa, a JTaxke UCCnefoBaHuAMW pac-
NPOCTPaHeHMA 3TVX BONH.

A Hukoraa He 3abyfy CeMUHaPOBR, KOTOPbI® Bopuc
AnekceeBud ycTpausan y ceGs aoma. On Bcerpa 6bin
AOCTYNEH U NpocT B O6LUEHUK, Gbin oBaRTeNbHHM
cobecegHUKOM. LLIBapO penvnca naesmMU Co CBOVIMU
Y{EHUKAMM.

YyeHbii Npuaasan Gonblyoe 3HaveHne AACUMNAU-
we. Bo ecem. Hukoraa He 0NaafpiBan Ha CoBellanHua.
MpUXoaun 3a AECATL MUHYT A0 Havana. Beeraa Twa-
TenLHO rOTOBMACA K BLICTYNREHWIO, Aenan AoMaLiHve
3arOTOBKM.

MoOMHIO TaKOIA Cny4ait, ChirpaBLumiz GonbLUIYO BOC-
NUTATENbHYIO PONb B KONNeKTuee. HekoTopeie Mono-
nple cotpyoHvkm Cexuvn No HayuHOM paapaboTke
npo6nem paaruoTeXHUKM Gbinu He NPo4b B 06e0BHHEA
nepepsié NOGOTaTLCA Mo MArasuHaM. WeoroaHaxas
PacxaxuBaioT OHU BO Bpems pabo4ero AHA no ynuue,
Kak BAPYT NEPEf HUMW OCTAHABNWBAETCA HepHbii
3WN. OTkpuieaeTca asepua, U Bopuc Anekceesud
no6Ge3Ho NpUrnatLaeT Ux B MawuHy: sNoxanyicra, A
Bac noagesy» HWUKakux HOTauui U ynpexos Ho ator
«ypOK» BCEM 33MOMHMIICA HAZO0NMO

HayuHas u NUTepaTypHO-PefaKUUDHHAR AesTenb-
HOCTb B.A. BBEgeHCKOTO yAOCTOSHa BLICOKMX 3HAKOB
oTnuuuR U Harpaf, OH Gbin Harpaxaex Tpems DpAeHa-
My Nenuna, AByMs opaeHamm Tpyfosoro KpacHoro
3HameHH, eMy Guino NpucyxaeHo 3saHve Mepoa Co-
umanucTudeckoro Tpypa

CerofHs MMA YHEHOrO YBEKOBEYEHO B HA3BAHUAX
oaHowm u3 ymL B Mockee 1 OfiHOU U3 nnowaznen r.
®psnavHo Mockopckoid o6nacTv, rie pacrionoxexa
yacTe WP3 Poccuiickoid AH K 100-netwio co AHR
POXAEHUA YYPEXAEHB OfHA CTUNEHAMA €0 WMeHK
219 CTyAEHTOB dhuanieckoro dakynereTa MocKoBCKO-
ro rocyfapcTBEHHOTO yHUBEpCHTeTa UM M.B. Nomo-
HOCOBA MO CNBeUWANLHOCTY «pafnodrankas U 0aHa —
AMR crywateneii BoeHHoN akafieMuu CBR3W B Canxt-
MNevepGypre. OanH pas B Tpu Fopa Poccuiickan AR
GypeT NpucyxpaTe npemuio B.A. Beeperckoro 3a
Haubonee KpymHee HayHHbie paboTs B 06n1acTH pac-
npocTpaHeHuA paarosonH v CBY anexTpoanHamMuki

Pagro Ne 4. 1883 r -
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CrNPABOYHbIN
JINCTOK

OKCWUAHLIE
KOHOEHCATOPbI

ACCOPTHMEHT BBINYCKAEMBIX KOHIEHCa-
TopoB K53-31 nipencrasien B Ta6in.14.

K&3-35

HHo6HeBble OKCHIHO-NOJYTIPOBOAHMKO-
Bble KOHIeHcaToprl KS3-35 paccumurans! Ha
HCTIOJIH30BAHHE B LIETISTX IOCTOSTHHOTO, TTYJIb-
CHPYIOIIETO K HMAYJIBLCHOTO ToKa. Mcno-
HeHHe — BceKMMarHdecKoe. KoHerpyk-
1M — 6GeCKOpIycHas; KOpNMyC 3aMeHseT
3aTMBKA KoMnayHnoM. ®opMa — Kpyras.
BEIBOZIEI — NMPOBOJIOYHEIE, JTYXKeHbIE, THa-
MetpoM 0,6 MM. BHeunuit BUI KoypmeHca-
TOPOB ITOKa3aH Ha pKC.9. Mapkupopka Ha-
HECeHa CO CTOPOHH! TLTIOCOBOIO BBIBOJA.

HomuuansHoe HanpsxeHHe, B 6,3; 10;

16; 20
Ipeneint MoMHRaNbROM eMKOCTH, MK® 3,3-470
HomyckaeMoe oTk/I0HeBHE eMKOCTH OT HOMHHa-

Tabnvua 14

Hovumam- Paxuepw, L, B, H, b, s, 1 saacea, 1, L%;L’égib, ROHAEHCATOPOR
Hasg Ha HOMHHATEHOC Hanpaxcmnc, B
€MROCTD,
D 63 10 16 25 32 40
11,3x8,1x4x1
0,68 i _ - ¥ = _|:5—
11,3x8,1x4x1
. ™ .. - - = =
11,3x8,1x4x1
13 = = = 2 s i
11,3x8,1x4x1 11,3x8,1x4x1
22 i i N = LS (]
11,3x8,1x4x1 11,3x8,1x4x1
33 ¥ =3 F 1.5 1.5
11,3x8,1x4x1 11,3x8,1x4x1 11,3x8,1x4x1 ..
47 T B 1.5 1.5 1,5
11,3x8,1x4x1 11,3x8,1x4x1 11,3x8,1x4x1 16,3x13x4x1,5 -
o N 1.5 1,5 1.5 25
11,3x8,1x4x1 11,3x8,1x4x1 11,3x8,1x4x1 16,3x13x4x1,5 } 16,3x13x4x1,5
10 1.5 .5 LS 25 2,5
11,3%8,1x4x1 11,3x8,1x4x1 16,3x13x4x1,5 | 16,3x13x4x1,5 { 16,3x13x4x1 35
15 1.5 [ 2,5 25 2,5
1 I,3)<8,,I x4x1 16,3x13x4x1,5 | | 16,3x13x4x1,5 [ 163x13x4x1.5
22 1,5 25 s 215
16,3x13x4x1,5 16,3x13x4x1,5 16,3x13x4x1,5 | 16,3x13x4x1,5 o -
3 2,5 2,3 23 4
16,3x13x4x1,5 16,3x13x4x1,5 16,3x13x5,5x1,5 ol
47 2,3 PX; 4
16,3x13x4x1,5 16,3x13x5,5x1,5 | 16,3%13x5,5x1,5 =t
@3 2,3 4 a — =
16,3x13x5,5x1,5 | 16,3x13x5,5x1,5
100 2 a - - = i
16,3%13x5,5x1,5
150 —— =) N = = hn

JbHOFO 3HAYeHM, % ..................... +20; £30
Tpenens! Tanrenca yroa noreps .......... 0,1...0,25 Fug. &
Tlpenennt toka yreaku, MxA ... . 5..50 Tabruua 16
PaSoun#t Temneparypuris HHTep- Homunanshoe
BATESC e ot W L= . —60...+85
Homunansnas Hanpestupe.h
eMKocTh, MKO 6.3 l 1 l 16 l el
Tabnuua 15 O6o3nasenue rpynnm
Pazmephl, Mm
OGo3HagcHue Macca, r, 33 . i i Y I
IPyTINN ne Gonee 4,7 — = 1 1
Bax[Hmax | A 6.8 — | I I
10 1 I I IT
I 4.5 |8.5 2.5+0,5 0.5 15 I 1 IT I
i 5 |85 [25%05] 055 22 L | Im| |
m 6 9.5 2,5+0,5 09 2; g IIII ﬂ: at
| S
v 63 |15 2,5+0.5 115 68 I LI v
v 9 11.5 5+0,6 19 100 111 v v —
150 V]IV | v —
220 | A2 N VAR N VA
Konzencarops! o pasmepam nozgpaszte- o RAl | -
SICHEI Ha TITD IPYTIT. ACCOPTUMEHT BhINYC- L ) B [
KaeMpIX KoHneHcaropoe K53-35 npencras-
I¢H B Taba. 15 u 16.

Ipogomkenme. Havano oM. B «Pammos,
1993, Ne 1-3.

Paguo Ne 4, 1993 r,

Tauranosrle OKCHIHO-NOAYTIPOBOAHHKO-
Bble  BBICOKOYAaCTOTHLIE

KOHJEeHCaTOpHI

K53-37 npennasHauens! s paGoTH B Lie-
TISIX MOCTOSIHHOTO, MYNBCHPYIOUIETO K HM-
MyJNbCHOTO ToKa. McnonHenne — Beekmi-
MaTHyeckoe. KoHCTpyKTHBHOE HenoHe HKe
— Geckopnychoe. KoHgieHeaTop umeeT rpsi-
MOYTOJIbHYI0 (POPMY, MOKPEIT CIIOEM KOM-
nayHna (puc.10). Ha TopueBbie rpaHK ycra-
HOBJIEHB! METAJUIMIECKHE HHKETTUPOBAHHBIC
JiyXeHble HaKOHEYHMKH, CIyXalllHe KOH-
TAKTHBIMH NOBEPXHOCTSMH. ‘
Koncrpyxims KoHjieHcatopa coorseTcTBy-
€T COBPEMEHHBIM TpeGOBaHMAM aBTOMaTH-

Tpenens HoMuHanbHOro Hanpsoxe-

uus, U, B 4—50
TNMpenens HOMHHATLHOM eMKOC-
THICEMKD . o W S 0,1 — 100

Jormyckaemoe OTKNOHEHRe eMKOC-

TH OT HOMHHaJILHOTO 3HaveHus, % 120; +30
Paboauit sacrormmii mutepran, kI .. 0,01...100
Tok yTedkn, MKA, e Gosiee ...... 0,01C-U+1 (2)
Ipenemy TaHrenca yria noreps ........ 0,08...0,12
Honnoe conpornenenne ma vacro-

Te 100 kI, OM, 111 KOHIEHCATOPOB ¢

30 MxKir <C-U < 60 MxKo ...

60 MxKn <C-U < 250 mxKan
250 mxKn <C-U
PaGoumit TemMneparypumift HHTep-
Baj, °C

—60..+125

Konmarmras — noBepxroctne -

/ nntocobos  Bei6od g:
e =
x
<] e | o}
,ML ,1 KoxmarmHas 8
noGepxHocims —
rumrycobor 8eibod

Puc. 10

43



3UpOBAIHOTO MOHTAXa Ha TOBEPXHOCTH
nedaTHBIX TUIaT K TIOJUTOXKEK.

KongeHcaropsl MOTYT paboTaTsh Npu OT-
HOCHMTE/ILHOM BIaXHOCTH Bo3yXa He Goree
80% npu Temmeparype 25°C, napne-
HMM OKpyXalolleH cpeibl B TIpeleiax
1,3-104...3-10° I1a, B ycnoBMAX MexaHHICC~
KMX Harpy3oK: BUGpaLMU C 4acTOTOM 1.5
k1 — po 40 g: MHOTOKpAaTHbIX YiIapos — 1O
150 g; OOMHOYHBIX YHapOB — IO 1500 g;
JIMHEHHBIX HarpysoK — 1o 500 g.

Mo pasMepaM KOHIEHCATOPbHI pa3IeNCHbI
ya TsT Ipynn cormacHo Tabn 17
ACCOPTUMEHT BBITYCKACMBIX KOHJIEHCATO-

l'[pezlem,l HOMHHAIbLHOIO Halpsike-

BHA e 6.3 — 100
[Ipenenbi HOMHHATLHOH eMKOC-
TH, MED o T 0,033 ~ 100

Jlonyckasmoe OTKIIOHEHHE EMKOCTH OT HO-
MUHATLHOrO 3HadeHus, % ..... £10: £20; £30
TaHreHc ymia noTepb JUisi KOHICHCATO-
POB eMKoGTbI0, MK®D, (Ha HanpsDKeHHe. B)
0,033-15 (6,3-100); 22 (6,3-40);
33 (20,40); 47(20) woeoeeveeeemnere s 0,06
22-100 (6,3-100) e 0,08
Pabouui TeMnepaTypHBii HHTEP-
san, °C —60...+125

laGnuna 19

pos K53-37 npencrapnen B Tabn. 18.
Homunanbuas | HomuuanbHoe | Tok yTedkH,
- Ta6ouatl] eMKOCTh,MK®D |Hanpsokenne,B | MKA He Gonee
Ok ¥ . 01~ 0 %
qenme acca, T 0,068 —- 3,3 16
AR L B’ H |b, 0,047 - 2,2 20
= 0,003 — 1,5 30 1
0,33 — 1.5 40
1 |1,620133 41024 0,12 gﬁ%:(l)’()s 22
1,610,13 0,15; 0,2 100
n | 2.8:03 42038 | 09 | 02
6,8; 10 6,3
m |36s038] 2:03 |562038 04 ‘;g: gzg ig 1,5
2,2, 3,3 30
v 7,1£0,45 08 15, 22 o
42024 | 3:02 14 })f)é;llSO ;g s
v 8,51045 1 4’7; 6,8 30
22— 68 40
Tabnuua 18 }5_ = §,7 22 3
Homu- HoMHHanbHoe HanpsikeHue, B 33; 47 63 .
HABAL 1 |6,3|10|16|25|32|40| 50 g 5 '
eMKOCTD,
MKD O603uaveHHE FPYANBI 15,22 20 5
10; 15 30
68; 100 6.3
o1 |—l-1-1-|-|—-|-1"1T 47:68 16 6
RTINSy D B e e R 3347 20
0,33 N [ vy gy puy i B R
ol P || LB | — 22; 33 30 7
068 |—|-|-I!1]|-|—-|—| = 10 — 22 40
1 ~l={1]-]-J}]—-]m 6,8 — 15 50 8
1,5 ~l1]-|—-|m|-jnrf -
2,2 1j1—-1-|1j-1-1-1 -
3,3 N (N I ) () S S 11 S I A
47 |=|n|-{-|m}-|v] ~ Tepaia 20
6,8 ny—-{—-mj—-y-r—\ - ITonnoe conporsBiente,OM, HE
10 | —-qul=-t-v|-| - Homunans- Gonee, TP HOMUHATLHOM
15 ~lml~l=lv|{V]-| — eM:::';b’ panpsokeHky, B
% s v I\\,/ b A 63| 16 | 20§ 3
7 |-fviv]=|-|-|~| —
6 |vivi=1-|-|-[-1- 1 L Loy e 7
w0 |v]~t=1=4=|—-]—-1| - 1,5 4 o= 41 37
2,2 — 35 31 27
33 26 23 19,5 17,5
47 21 Jiss | 14 14
K53'1A 6,8 13,5 12 11 10
KompeHcaTopbl OKCHIHO-FIONYTIPOBOA- 10 11 9 8.9 7.5
nukoBble K53-1A  mpepHasHadeHBl A 15 8 75 6,5 6
paGoTHI B HEILIX TIOCTOSTHHOTO M TTYJIbCHPY- n 7 6 55 36
j01ilero Toka. VicnonHeHne BCeKITUMaTHYeC- o e ; 3’ 1 oL
KO€ M I YMEPEHHOTO H XOJIOHHOTO KIMMa- : : =
ta. KOHCTPYKTHBHO KOHJICHCAaTOPbL 0Qop- 4 5 2.9 26 =
MJIEHBl B IDAUTHHIPUIECKOM T€PMCTHYHOM 68 28 | 25 - =
kopmyce (puc.11) u3 KHMCJIOTOCTOMKOTO Me- 100 255 - — —

Tana. BHIBOJIBL — NPOBOJIOYHBIE, JIYXCHBIE.
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36

) o A

=

| 25 2 __‘ 25

Puc. 11
Tatwmua 21
Houn- Pasuvepbl, \
HaibHoe | HoMmuHa1bHAA MM : ‘[ra;:;a‘
:::»1{3: . €MKOCTb MK(D ol atll i e
6.3 [0,1; 0.15: 0.22
10 0,1; 0,15
16 0,068; 0.1
20 [0.047; 0,068
30 (0,033: 0,047
6,3 10.33; 0.47: 0.68:
15015592.2;
3347 32 75| 0.6
10 10.22; 0.33: 0.47:
0,68
16 0.15; 0.22: 0.33:
0,47; 1. 1.5:
22:33
20 0.1; 0,15: 0,22;
1; 1,522
30 |0.068; 0,1: 0.15:
1; 1.5
40 0,33 0,47 0.68 0.6
50 10,22; 0,33; 0.47
63 10,15;0.22; 0,33
100 [0.15: 022
6,3 (6,8 10
16 4,7. 6,8
20 6.8 103: 47
30 [22:;33 101 1.2
40 1115
50 {0,68; 1
63 10,47, 0,68
4
6,3 |15 22
16 10; 15
20 16,8:10
30 14768 13 1.8
40 12,2, 33; 47
50 152233
63 1;1.5
6,3 |33:47
16" W102:33
20 1s: 22
30 10; 15 121 45
40 |68
50 (4.7
63 22:33 7 108
6,3 |68: 100
16 47. 68
20 33. 47
30 |22:33 1G]
40 10; 15: 22
50 6.8. 10: 15

Tok yT€YKHM KOHIEHCATOPOB H TOTHOE
COTIPOTHB:IEHUE, H3MEPEHHOE Ha HacToTe
100 kT'11, ykasans! B 1261 19 1 20 coOTReT-
CTBEHHO. ACCOPTHMEHT BBIITYCKAEMBIX KOH-
neHcatopoB K53-1A npelicTapIeH B 1a61.21.

(IIpogo-okeHHe CIEAYET)

MarepHait NOArOTOBHI
A. 3HHBKOBCKHH

r. Mockaa

Paavo Ne 4 1893 1




HALLA
KOHCYNbLTALMA

#

CYWKOB B. TPEXAWAMNA3OHHLIA
TPAHCUBEP. — PAOMO, 1992, Ne 6,
c.9—11; Ne7,c. 8— 11.

YTouHeHue TUNOHOMUHANOB U 3aMeHa
HEKOTOPLIX 3/1eMeHTOB.

HomuHan peaucropa RS — 24 kOm, R10—
470 Om, R41 — 1,5kOmM, xoHaeHcatopa
C59 — 0,01 mx®d; HoMUHaNeHOe Harnpsxe-
Hihe koHpeHcatopa C60 — 50 B. Tpanauc-
Top VTS — KN3026, VT 16 — KN3036, VT17
— T3096. C obLummM npoBoaOM coepnuHeHa
nonoxurensbHas o6KNaaka oKCUAHOIO KOH-
neHcaropa C24.

B TpaHcuBepe MOXHO MpUMEHUTL Mio-
6ble TPaH3UCTOPbLI YKa3aHHLIX Ha CXeme
cepuit. na paboThi B CMECUTENBEHOM Kac-
kane (VT1, VT2) Heo6xopumo nopobpaTs
rapy rofeebiX TPaH3UCTOPOB C GNU3KUMUA
3Ha4eHUSIMU HavanbHOro Toka ctoka. [ns
3TOro coenuHeHHbIe [PpYr C BPYrOM BLIBO-
Abl 3aTBOPa U WCTOKA TpaH3WcTopa Moa-
KHOHEHOT K MUHYCOBOMY MpOBOAY MCTOYHU-
Ka HanpsixeHuna 9...12 B, a BbiBOp cTOKA —
HYepes MunIaMnepMeTp — K ero MoCoBo-
My NpoBOAY.

MNpu uvcnonbaoBanuu Bmecto KT9036
(VT20) CBM TtpaHancropos cepuin KT909,
KT922, KT955 1 T. 1. @MKOCTh KOHAEHCaTO-
pa Cc59 cnenyert YMEHbLUUTL [0
1000...1500 n®. B no6om cnyqae Heobxo-
nvMo nopo6pats pesuctopst R16, R22,
R4S no nony4eHUn pexvMoB, yKasaHHbIX B
Tekcte. NoaGopom peavictopa R74 ycra-
HaB/IMBAIOT HA KOMNEKTOpe TpaHaucTopa
VT19 HanpsixeHue B npepenax 0,3...0,5 B
Mpy OTCYTCTBUM CUrHana B pexume Mpwm-
ema.

Auonsl K202 (VD20, VD21) 3ameHUMb
Ha Mo6ble ApYrue c [OMYyCTUMBIM MPAMbIM
TOKOM He MeHee 2 A u oBpatHLIM Hanpsaxe-
HeM He meHee 150 B (Hanpumep, cepuit
0243, 0245, K203, 2[1203 v 7. n.).

Cra6unurpox O815/ (VD 16) Heo6xonu-
MO YCTaHOBUTH Ha LUACCU YEpEeS3 CNIoASHYIo
MPOKNaOKy (MOXHO UCMOML3ORATHL MacTy-
Hbl OT CTapoit paduonamnbl, CIOASHOIo
KOHAieHcaropa MoaxoAsLLMX pasmMepoB).

O karylwkax tpaHcusepa.

Kartyuika L11 HamoTaHa Ha kapkace aua-
meTpoM 16 MM 1 conepxmt 7 + 8 + 15
BUTKOB NpoBopna MN3B-1 0,35. Karywku LS,
L6, LS xenatensHo HaMoTarb MHOMOXWb-
HbiM MPOBOIOM. 3KpaHUPpOBaThL WX Heoba-
3aTensHo. Karylwka L8 BbinonHeHa B Marim-
Tonposope Chb-12a u copepxut 15+60 Burt-
KoB Npoeoga MN3B-1 0,25.

Lns onTumantHoro cornacosanus no-
hocooro ¢unbrpa L1C1C2L2C3 co cme-
cuteneM v ycunutenbHbIM Kackanom Ha
TpaHsucTope VT23 xenarensHo Bxopaume
B HVX KaTylKu cHabauUTL O6MOTKaMM CBA3M
(BMecTo oTBOAOR), conepxawwmmu ro 10
BUTKOB NpoBoaa MN3B-1 0,25 u HaMoTaHHbI -
MW Ha MOABUXHbLIX Kapkacax, pa3amelLeH-
HbiX NoBepx o6motok L1 u L2,

Hekoropuie ocoBeHHOCTH Hanaxusa-
HKS TpaHcUBepa.

Lns yerpaneHus napaautHoi reHepa-
usn B NI nocraroqHo MeXy BbiBOOOM

Zanns Ne 4 1893 ¢ =

HA BOINMPOCBHI YNTATEJEN
OTBEYAIOT ABTOPbI

CTATEN

N KOHCYJIbTAHTbI

KOJlekTopa TpaHsucropa V13 u obwmm
NPOBOACM BKMIOYUTL KEPaMMUYECKUM KOH-
ReHcaTop emKocThio 220...240 nd rpynnsi
N33 nnm MA7 (a ny4we — coctasuts ero us
ABYX KOHOEHCATOPOB MEHbIUMX HOMMHA-
NoB, OAWH M3 KOTopwLIX rpynnel N33, a
Apyroit — MA7; 310 NOBLICKT YCTOMMMBOCTL
paboTh Kackaga npu koneGaHusx Temne-
patypbt).

CaMoBos6y:kaeHre KackaloB Ha TpaH-
3uctopax VT21, VI22 (nposensietcs npwm
nepefadYe Ha SSB B Buae 3awkanuBaHun
CTpenku uHamkaropa PA1) ycrpansior mc-
KNloYeHueM KoHaeHcaropa C65, a ecnm
3TO HE nNomoxeT,— U C68.

MoBLICUTL BLIXOAHYIO MOLLHOCTL TpaH-
CUBEPA MOXHO YMEHbLUEHWEM COMpOTUB-
neHun peaucropa RS9 no 560, a R61 — go
200 Om.

Ans nonyseHust rpomkoroBopsiLLEro npu-
ema HeobxonuMMo TpanasucTopwsl MIM37
(VT11) u MN40 (VT12) 3amMeHuTb cooTeeT-
CTBEHHO Ha 'T404 1 I'T402 (06a moryT 6biT
C noBbim ByKBEHHLIM MHAEKCOM), YBENU-
YUTb EMKOCTb KoHaeHcatopos C21 u C26
COOTBETCTBEHHO Ao 1...5 U 50 MKD, Bepx-
HWA (Mo cxeme) BbiBOR peauctopa R23
OTKNIOYUTL OT KOHAeHcaTtopoe C26, C27 u
CoenuHNTL ¢ 6a3oi TpaHaucTopa VT 12 (310
HeobxopuMo A18 Toro, 4Tobkl pabota APY
He 3aBucena OT Harpy3ku).

@®oH NepemeHHOro Toka NMpu Npueme
MOHUXAIOT YMEHbBLUEHMEM EMKOCTHU KOH-
peHcaropoe C23, C24 po 1 mkd, a ecnm
3TOMO HENOCTATOMHO, TO U YBENUYEHUEM
conpoTuenennss peauctopa R20 po
3...10 kOm.

10661 YCTpaHUTh Lenku B pexuvme CW
MpU CaMOKOHTpONne, MeX/Ay TOYKOI coean-
HEHWs BLIBOJIOB koHAeHcaTopos C26, C27,
pe3uctopa R23 u rHeapa «TenedoHbi» U
O6LLUMM NPOBOAOM BKAIOHAIOT MOCNENoBa-
TENbHYIO LeMNb, COCTOALLYI0O M3 BCTPEYHO-
napannentHo COoepUHEeHHbLIX OMOAOB (Ha-
npumep, [1220) u okeMaHOro kKoHaeHcaTo-
pa emkocTolo 50 MK®D (nonoxurensHyio
obKnafKy coeguHsiioT ¢ ObBLWMM MpPOBO-
nOM).

Ana Buibopa dopmbei CW HeoBxonumo
BKIOYUTL DE3UCTOP COMPOTUBNEHUEM OKO-
no 300 Om (noa6upaioT onbITHLIM nyrem) B
Pa3pblB NPOBOAA, COEAMHSIIOLLIENO MOABMX-
Hbilt KOHTaKT BbiKNloHaTens SA1 ¢ KOHAEH-
caropom C63, a napannentbHo nocneaHemy
NOOKMOYUTE  KOHAEHCATOp €MKOCTbIO

0,5...1 Mk,
@

BABUH B. UHAUKATOP PALUALIMOH-
HOro U3NYYEHUA. — PALIMO, 1992,
Ne 5, c. 18, 19.

MoxHo nu oBoiTuch OAHUM CYeT4U-
xom CBM-207?

MoxHo, ogHako addekTUBHOCTL cueta
WOHU3UPYIOLLMX YacTULl, CHU3MUTCSI M3-3a
arorosppoe. Keratn, BMecto CEM-20 Mmox-
HO NPUMEHUTL MoBbie CHETYMKU ¢ pabounm
HanpsbxeHuem 390...400 B, B uyacTHocT
CWU106, CU11BT.

O 3ameHe ctabunutpoHa Cr301C.

KoporHbi crabunurpon CIM301C, pas-
paboTaHHLIK cneuManbHe AN paboTh co
CHETYUKAMU MOHUBUPYIOLLMX U3NYHEHUH,
MMEET Crneayloume TEXHUYECKHE XapakTe-
PUCTUKK: HANPsiXEHWUE 3axuranusa — 430 B,
HanpsxeHve ctabunmaauvmn —387...393 B,
ToK cTabunusaumm — 3...100 mMkA. lame-
HUTb €r0, K COXANEHUIC, HEYEM — [pYTUX
CTabUNMTPOHOB C TakUMK MapaMeTpamu
MPOMBILLNEHHOCTL He BbiNycKaeT, B kpaii-
HEeM Cny4ae BMECTO CTaBUNUTPOHA MOXHO
BK/IOYUTL KOHAEHCATOP eMKocThio 0,01 Mk
C HOMUHaNbHBLIM HaMPSIXXEHUEM HE MeHee

500 B. 3
® 7

HEYAEB U. CTABUTTU3ATOP TOKA HA-
KANIA KMHECKOMA. — PAOUO, 1992,
Ne 10, c. 38, 39.

O TpaHchopmaTtope nNuTaHws.

Ana nuranus noporpeearens karopa
KWHeckona U crabunusaropa MoxHoO npu-
MEHUTb MOGOA NoHWxalwmii TpaHcdop-
MaTOp C HanpsXX€eHWeM BTOPUYHOW OBMOT-
kM 13...14 B npu Toke He meree 1 A.
Mono#nyt, HanpuMep, yrudULMpOBaHHbIE
HakanbHole TpaHcopmaropu TH4- 127/
220-50 (y Hero Heo6XOOMMO COEnUHUTL
nocnepoBarenbHO obmorku 7-8 u 9-10),
TH15-127/220-50, TH16-127/220-50 (co-
enuHsloT obmotku 9-11 U 12-14), TH30-
127/220-50, TH30-127/220-50M (nocne-
DOBATENLHO COEAMHAIOT BKIIOYBHHBIE Ma-
pannensHo obmotku 7-8,9-10m 11-13, 14-
16).

YkazaHHbiii B cTaTbB TpaHchopmarop
TBK-110/IM pekomenayeTcs nopaborars:
YRANUTb HEMATHWUTHYIO MPOKNAOKY MeXIy
HacTAMKU MariMTonposoaa M obmorky il
(ebiBOALI 5-6), nepemotarb cetesyio (l)
OBMOTKY MpOBOZAIOM TOIO XE AMameTpa,
npoknagbiean usepesa kKaxabie 500...600
BUTKOB OQ\MH C/IOW KOHAEHCATOPHOW ByMma-
A UK Kanbk¥ (3TO NOBLICUT HAZEXHOCTL
paborsl TpaHcgopmaropa). Moapobree o
nepenenke TBK B tpaHcdopmatop nura-
HUSI MOXHO NpoYnTarh B ctathe M. Banono-
Ba «06 ucnonbaoeannu TBK B 6noke nura-
Hus», ornybnukosaHHOW B «Paguo», 1984,
Ne 7, c. 38, 39.

Ona camopensHoro TpancdopMaropa
MOXHO UCMOoNb30BaTb BUTOW MMu HabpaH-
Hbi U3 LU-06pasHbix NNacTuH marumTo-
npoeon cevennem 5.7 cm?. Mepeuunan
(ceveBas) o6MOTKa noMKHA copepXaTh 2860
BWUTKOB nposoaa MN3B-1 0,14, BTopuynas —
175 Butkos M3B-1 0,62...0,64. Mexcnoii-
Haa U30n9umun BUTKOB NEPBUYHOM O6MOTKM
— Takan xe, YTo U npu nepepenke TBK,
MeXOBMOTOYHAR — TpU-yeTHIpE CRos Ka-
GenbHoW Gymarn TonwmHon 0,08...0,1 mm.

Kakve penie MoxHO Mcrnonb3oeaTb B
ycTpoiicrae?

Ansa exniovenun Tenesuaopa rocne pa-
30rpeBa Hakana KMHECKONa >XENarenbHo
npuUMeHnTb pene P3H32 wucnonHewnusn
P®d4.519.021-02 (conpotuenenue o6mort-
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kn 181..209 Om, TOK cpabaTbiBaHUA
54...56 MA) unn POH34 wucnonHeHus
XMN4.500.000-01 (cooreetciBenHo 60...74

 Om, 100 MA). YkasaHHble B cTarbe pene

P3CI n P9Q22 AOMYCTUMO UCTIONL3OBaTb
MWL B KpaiiHeM ciiydae, Tak Kak OHU He
paccuUUTaHbl HA KOMMYTALMIO TakoW 0BO-
NbHO MOLLUHOW Harpyakm, Kak TefneBusop, U
Gynyr paboTaTb MeHee HanexHo. o Ha-
npshXeHuio cpabaTbiBaHUS NOACKAOYT pene
P3CY9 wucnonneHun PC4.529.029-03,
PC4.529.029- 16 (conpotuBneHne obMoTKU
27...33 OMm, 1ok cpabatuiBaHus 108 mMA),
PC4.529.029-10, = PC4.529.029-19
(32,4...39,6 Om; 95 MA), P3C22 ucnonHe-
Hu PP4.523.023-01 (158...201 Om; 36
MA), PD4.523.023-05 (158...210 Om; 36
MA), POC32 ucnonHenus P$4.500.335-01
(158...210 Om; 36 MA), a Taloke pene 3TUX
TUMNOB BLIMycKa NpexHux ner: P3CY (nac-
nopta PC4.524.203, PC4.524.214,
PC4.524.219), P3C22 (PDd4.500.129),
P3C32 (PD4.500.341).
® ﬁ

BOTBUHOB B.- UHAUBUAYANbLHAA
CUCTEMANMPUEMACTB.—PALUO, 1992,
N28, ¢. 30 —34; Ne9, c. 37— 39; Ne10, c.
28, 29

HamoTto4Hble faHHbIe KaTytlek.

Katywka L1 npeasapurensHoro ycunu-
Tena 1MNY — GeckapkacHasa ¢ BHYTPBHHUM
nvametpoMm 1,5 MM coctout us 5 BUTKOB
npoeopa M3B-2 0,4. Katyuka L2 avoro
yana HamotaHa nposogoM M3B-2 0,12 Ha
Kopnyce peauctopa R6 (MNT-0,125) u co-
nepxut 18 Butkos. Katywkm koHBeprepa
3BYKOBOIO COMPOBOXAEHUS BbLIMNOIHEHbI
nposoaom MN3B-2 0,2.

O TpanaucTope VT2 npeasapurensHo-
ro YNY.

TpaHauctop VT2 — KT3132A. Kpome
yKasaHHLIX B CTaTbe, BMECTO HEro MOXHO
npuMennTs 2T3121A, 2T3124A, 1T3110A,
KT372A — KT372B.

Kakue fipyrue aHTeHHH® YCUNUTENU U
CeneKTophl KAHANOB MOXHO NPUMEHUTL
BO BXOAHLIX YCTpOHCTBAX TIOHepa?

B npuemHoi cucreme CTB B KavecTse
yeunurensi 114 He o6a3aTensHO UCTIONB30-
BaTbh umenHo YTAU-IV-V. MoxHo npume-
HUTL U nioGble Apyrve ycuamrenu (Npo-
MbILLeHHBIE WU caMofenbHbie) ¢ paGo-
YUM AManas3oHoM HacTtoT 470...790 Mru.
ONHO N3 TAaKUX YCTPOUCTRE ONMUCAHO B CTaThe
. CepreeBa «AHTEHHLIA yCcUnuTeNb € Mo-
NOCKOBLIMU  NUHUSIMU» B «Paauo», 1983,
Ne6, c. 57.

MoXHO ucnonb3oBaTL U APYrue cenex-
Tope! KaHanos, nopabotaB UX C Uenbio
paclMpeHusl NoNoChH MNPONYCcKaHUs U No-
BbilleHns cpefiHei YacToThl Buixoaa 6noka.

06 ycunutene moiygHocTu 34.

B kaHane 3BYKOBOro CONpOBOXOEHWUS
aBTOp Ucrnonk3osan Moayns YM1-3 (ot te-
nesusopa YNUMUT-6 1), npeactaBnsitoLLmni
coboit YM34Y Ha OCHOBE WHTErpasibHoW
mukpocxeMil K174YH7. BmecTo Hero Mox-
HO MpUMEeHUTL NpakTu4ecky moboi camo-
nenbHuid YM3Y ¢ BhixoaHO MOLUHOCTLIO
0,25...2 By unu cooTBETCTBYIOLLIMIA Y3en OT
TPaH3UCTOpPHOIO pPaavoONpUeMHUKA, Mar-
HUTOdOHA, NPoUrpbIBaTenNs. g

.

TPUBOB M. YCTPAHEHUE LLIENYKOB
B AC. — PAOMO, 19982, Ne10, c. 32.

3ameHa pene.

B ycTpoiCTBE MOXHO NpUMeHUTL nio6oe
manorabapuTHoe pefie ¢ Tpems-HeTbipbMA
rpynnamy KOHTaKTOB, TOKOM cpabarbiBa-
Hus He Gonee 25 MA ¥ paGo4uM HanpsiXe-

- HueM He Gonee 40 B. Kpome ykasaHHoro B

crarse, nogonayt pene POC-22 ucrionHe-
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Huit Pd4.523.023-00 (conpoTtuenerue 06-
Motku 585...747 Owm, Tok cpabarbiBaHuUs
19 MA), P®4.523.023-07 (553...780 Om;
20 mA), PD4.523.023-08 (595...805 Om;
21 MA), PD4.500.163 (595...805 Om;
21 MA), a Take pene P3C32 ucnonHeHuin
PD4.500.335-02, PD4.500.342
(553...780 OmMm; 20 mA), P®4.500.335-03,
P®4.§§00.343. P$4.500.355(595...805 Owm;
21 MA).

XYK B. CBY N'EHEPATOP. — PAOUO,
1992, Ne9, c. 39 — 41.

O paamMelLleHMM AeTanei Ha neyarHon
nnare.

Mpu MoHTaxe reHeparopa Ha rneyatHou
nnare (cm. puc. 3 B cratbe) OY DA2 Heo6-
XOAMMO PAacrioNOXUTb TakUM 0Gpa3oMm, YTO~
6bi ero BoiBoobl 1 — 4 okasamuchb €O
CTOPOHbLI BEPXHEW (Mo pUCyHKY) 4acTv ruia-
Tbl, a BbIBOOLI 5 — 8 — HuxXHed (MHBIMK
cnoBamMu, ycnopHoe oGosHavwenne OY He-
06X0OuMO MOBEPHYTE — B MOGYI0 CTOPOHY
— Ha yron 180° B nnockoct ueptexa).

[ ﬁ

CKPUHAEBCKUA H. ABTOMATHUYEC-
KOE 3APSAHOE YCTPONCTBO AKKY-
MY/ISTOPHOW BATAPEU. — PAOMO,
1991, Ne12, c. 28 —30.

O sapanke Gartapei c ApyrvMu Hanps-
WEHUAMMU U TOKaAMU 3apROKM.

Ecav npepnonaraeTcs UCMoNL3oBaTh
YCTPOWCTBO Ans 3apsaaxu 6arapeu ¢ 6onb-
LWMM MU MEHLLLIMM, HeM YKa3aHo B cTaTbe,
HanpsXXeHUeM, To nepBoe, 410 Heobxoau-
MO caenarb, 3TO COOTBeTCTBYIoLMM o6pa-
30M M3MEHWUTb HarMpsXeHUe UCTOHHUKA
nNUTaHUS: NocnegHee NOMKHO MPeBLIWATH
CYyMMY MakCUManbHOIro Hanpskenus Gara-
peu u NaneHuss HanNpsXXeHUA Ha nocneno-
BarenbHon Lwerm ROVT2VD3. Hanpsxenue
mmTaHus mukpocxembl DD1 cnegyer Boi-
6parb NPUGNU3UTENLHO PaBHLIM (OoMyCTU-
Mo oTknoHeHue + 0,5...1 B) HoMUHanLHOMY
HanpskeHWIo 6arapeun, AN Yero 3aMeHUTb
VD2 ctabunutpoHom ¢ TpebyemMbiM Hanps-
XeHuemM crabunuzaumm u nopbopom pe-
auctopa R6 ycTaHOBUTL TOK HYepe3 Hero
B npepnenax 5...6 MA. Hakorew, noaGopom
peauctopa R8 Heo6xoouMO yYCTaHOBUTL
yepes ceetoauop HL1 Tok 10...12 MA (nipu
OTKPLITOM TpaHauctope VT1).

Mpu yBenuueHun 3apsgHoro Toka cBepx
YKasaHHOro B cTarbe 3HayeHus cnegyer
BHavane onpeaenuTb MOLLHOCTb, pacceu-
BaeMylo TpaHauctopoM VT1, n ecnu oHa
npesBbiliaeT MNpegensHo AoNyCTUMyIo ANS
KT814A 6e3 TennoorBoaa, yCTAaHOBUTL €r0
Ha paguartop.

Homunane: peauctopos R3, R4, R10,R11
PacCHUTLIBAIOT, MOJIb3YACh COOTHOWEHUN -
MM, CBSISbIBAOLUUMUK UX C HArpsiXeHuem
ructepeauca U, tpurrepa Lmurra Ka sne-
meHTax DD1.3, DD 1.4 (pa3sHocTs HanpshkeHW
Brmoyenrs U, | 1 BbIKNIONEHUS U,_.): mak-

CHUMASIEHBIM Y MUHMMAUTBHBIM HaMPRXeHU-
AMu 3apsxaemort Garapen U g U o
M HanpsXeHWem nUTaHus MMKDOCXeMbI

Ul e Hanpsaxexuve U, Um U
—UanO'R4/R3 R10/R11= (UG oy 4

anOl' UGBmax GBmln)/(1 i3 R10/§1 1)'
R4/R3 = Ur/UM ooy B4 + R3210 (R10 +

+R11). CymmapHoe conpoTuUBNEHUe pe-
3uctopoB R10 u R11 pnomkHo 6biTb TakuMm,
4TOGb! pa3pRAHLIv TOK 6aTapen He NpeBbI-
wan 100...120 MxA. PerynupyioT ycTpolcT-
BO NO METOAUKE, UINOXEHHOW B CTarbe.
CnegyeT yNeCTb, UTO Nepe HanaxuBaHUEM
€ MJIIOCOBbLIM BLIBOOOM MUTaHUA HEOOXoAM -
MO COeUHUTL He TONBKO BbiBoa 1 MUkpoc-
xembl DD1, HO 1 BbiBOA 8, OTKAOYUB €ro
BpEMEHHO OT BbiBozoB 3, 5, 6 u peaucro-
poB R1, R2.

YkazaHHY10 B CTaTbe B Ka4eCTBE 3aMeHb!
mMukpocxemy K176J1A7 MoxHo NpUMeEHUTb
TONLKO NpU 3apsaake 6atapei ¢ HoMUHAb-
HbiM Hanpsxeruem 9 B. Bo Bcex ocTaUib-
HbIX cny4asx Heo6Xo[uMO UCMONL30BATHL
K56 111A7.

BHUMAHMIO YUTATESEN!

Penakuusi KoHCynbTUMpyeT TONMLKO MO
cTaTbAM U 3aMeTkaMm, onyb6rMKoBaHHbBM B
xypHane «Paavo». Bonpock! No Kaxaomn
cTarbe MPoOCUM MUCaTb Ha OTAeNbHEX
nucrax. O6a3arensHO ykaxute HasBaHue
Ccvarby, ee aBTopa, rof, HOMEP U CTPaHuLLy
B XypHane, rae oHa ony6nukoeaHa. Ecnmn
Bu! xoTUTE, 4TOOHL! Bam 0TBeTHUNY B UHAU-
BUOYanbHOM MOPAAKB, BAOXWTE, MoxXa-
nyWcTa, NO/IHOCTLIO OMUIa4eHHLIA KOHBePT
€ HaanucaHHeiM Bawwum appecoM.

C Bonpocamy, BbIXOASLMMU 32 paMKky
XYPHasibHbIX CTareli (Hanpumep, nNo yco-
BEPLIEHCTBOBAHUIO U Nepesenke onucaH-
HbiX B XypHane MobUTensCcknx KOHCTPYK-
LA, ycTaHoBke UX B nioButensckue unu
MPOMBILLNEHHbIE YCTPOIACTBA, HE PAcCMOT-
PEHHbIE B CTAaTbe, 3aMEHE NPUMEHEHHDBIX B
HUX OeTanen, BneKyuied 3a cobo cyuwlec-
TBEHHbIE UBMEHEHUSI B CXEME U KOHCTPYK-
UMM YCTPOWCTB, U T. M.) pekoMeHayem
o6paulaTbc B MNaTHylo paguoTexHuyec-
kyio koHcynsTaumio LIPK (123459, Mocksa,
Moxoprbiin Npoean, 23). YcnoBusa nonydye-
HUS KoHcyneTaLmy B LIPK ony6nvkoBaHu B
«Paguo», 1993, Ne3, c. 45.

Aapecos apropoB 6e€3 ux cornacus pe-
nakuus He cooGuuaet. Ecnu y Bac Bo3Hu-
KM BOMPOCH, Ha KoTopuie, No Bawemy
MHEHUIO, MOXET OTBETUTb TOMBKO asTop
cTaTb UNU 3aMeTKU, NpULINUTE MUCbMO
Ham, a Mbl Nepewnem ero astopy. He
3abynbTe B 3TOM Cryqae BNOXUTb [iBa KOH-
BepTa (OAMH — YUCTHIA, APYTONA — C HaONu-
caHHbLIM Bawumm agpecom)

NONPABKU Z %

B cGopHuke «B nomolibs paavonioGutento», Buin. 114 B cratee H. KyapsiBueHko
«3ddekTnBHLIE 3Uraaroo6pasHbie aHTeHHbI» Ha €. 11 nonyueHbl HEeTOYHOCTU B

NpUBOAUMbIX $HOpMynax.

B dopMyne onpefenenus cpefileil AMMHLI BONHL B 3HaMeHaTene nonxex GbiTe
napameTp MoflyCYMMbl MakCUMAILHOW U MAHUMAILHOW 4acToT:

(f

+f )

min

2

Mpu onpeaeneHun LMHLI CTOPOHB! pom6a (1) © ydeTom koadduumeHTa ykopoHeHus

(10-5 cTpoka cHU3y) dopMyna nomkHa UMETb BUAO:

1=0,52K,.
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