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HOBbLIE MYJIbTUMETPbI ﬁ AKTRKOM

c yHMKA"beIM“ BO3MOXHOCT’|M“! ‘E/ TOYHO | HAAEXHO | AOCTYNHO

Npeun3uonubih TrueRMS mynbtumerp AMM-1149
s g N

« Bbicokas To4HocTb 0,05%

o Cynepuétkuin XXK-unaukarop 50000 oTcyéTos

» OpHOBpeMeHHOe 0TO6paXxeHne TPEX U3MepeHHbIX NapameTpoB

« /l3meperne NOCToAHHOM U NepemMeHHo cocTasnsiowmx (AC+DC)

« Boicokoe paspewenne (0,01 mB; 0,01 mkA; 0,01 Om; 0,001 'y; 0,001 HO)

« YaepxaHue nukosbix 3HaveHuii (PEAK) n pexxum oTHocuTenbHbIX nameperui (REL)
« Pexxum namepenus Tokosoii netnu 4-20 MA ¢ otobpaxenuem B % (LOOP)

« Peructparop namepeHHbix 3Ha4eHnin (9999 ayeek)

« 3awwura ot nbinu v Bnarv |P67

TrueRMS mynbTHMETp CO BCTPOEHHbIM
u3mepurenem RLC AMM-3033

« JKKW 6000 oTc4€T0B C NOACBETKON

« basosas norpewHoctb 0,5%

« Tectosas yactora go 10 'y

« Perucrparop aaHHbIx Ha SD kapTy

« Namepexne unayktusHocty ao 100 H
« amepenne emkocty no 600 Mk®

Npombiwnenublit TrueRMS
mynbTumeTp AMM-1015

» JKKW 19999 otcyeTos

« YactoTHbiid gnanazoH 40 My...1 kly

» basosan norpewHoctsb 0,1%

« l3mepeHune nNocT. u nepem. Toka
no20A

« WamepeHune emkoctu Ao 2000 mk®

MynbTumeTp ¢ yHkuuen meraommetpa AM-1018B

« basosas norpewHocTs 0,2%

« A3mepenue conpoTuenenns usonauuu ao 2 Nom

« Tectosoe HanpsxeHue 50 B/ 100 B/ 250 B/ 500 B/ 1000 B

+ /l3aMepeHune 4acToTbl CUHYCOMAANbHOTO CUrHaNa, NPSMOYroNnbHbIX UMNYNLCOB U
K03 duuMeHTa 3anoNHeHNs

« Pexxum namepenuns emkocty 1000 Mx®

MpocheccuoHanbHblii MyNbTUMETP
AM-1060

» bonbwoin XKW aucnneii 3999 orcyetos
 bbicTpoa. rpadhmyeckan wkana: 40 cerm.
« basosas norpewHocTs 0,5%

« Yaep)xaHue MUH./MaKc. 3Ha4eHui

« /lamepeHne nKoBbIX YpOBHEN
 OTHOCUTEeNbHble 3MepeHnn

MuorodyHKUHOHANbHbLIN
TrueRMS mynbTumerp AMM-1037

« bonbwoit XXKW aucnneii ¢ noacseTkoi:
4 1/2 pa3pspna, 19999 orcyeTos
» YacTtoTHblih gnana3oH AC o1 40 My ao 1 kl'y
« \3mMepeHne NnpoBoaUMOCTH
« TecTupoBaHue TpaH3UCTOPOB

MynbTUMETp CO BCTPOEHHBIM
thonapukom AMM-1048

» XKW 3 3/4 paspsapos (4000 otc4éTos)
 [upoknit Habop naMepuTeNbHbIX yHKUNH
o BecKOHTAKTHbIN UHANKATOP HaNpPHKEHUs

« Kateropus sawmtbi: CAT IIl 1000V

o 3proHOMMUY4HbBIA Kopnyc

brogxeTHblil yuHpoBOi
mynbTumetp AMM-1042

» /iamMepeHue TOKOB C BbICOKIUM
paspewexnem 0,1 mkA

 ABTOMaTMYecKknit U py4yHoOW BbI6OP
AvanasoHoB

» KomnakTHble pasmepbl

BOJIbLUE NH®OPMALUNU HA
‘ www.eliks.ru

Web: www.eliks.ru; E-mail: eliks @eliks.ru _

/.\\_
ﬁ (\S JNINKC, 115211, r. MockBa, Kawnpckoe wocce, A. 57, k. 5.
. % Ten./caxc: (495) 781-49-69 (MHOrokaHanbHbIA)

Ha npasax pexnambl


http://www.eliks.ru
mailto:eliks@eliks.ru
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OBMEH OMNbITOM (c. 23).
NOCKA PEKJTAMHbBIX OBbABNEHWUI (c. 1, 3, 4, 43, 45, 3-8 1 4-3 C. 06NOXKHM).

Ha naweir 06no0xxe. Poccuitckme KOCMOHaBTbl AHTOH Hukonaesuy Wikannepos (cnesa) n Oner Nepmanosuy ApremMees
Ha 6opTy MKC (cm. cTaTtbio Ha c. 18).

6041 0:\ % (1) o) TMBPUAHBIA YM3Y
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Tupax xypHana «Paauo» N2 3 caaHn gns paccoinku nognucunkam 05.03.2020 r.
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MACCOBbIN
EXXEMECSRYHbIW
HAYYHO-TEXHUYECKUNA

“PRAMDNKIEUTENL —“PRANDGROHT —“PAAKD” XYPHAN
"Radio"” is monthly publication on audio, video

computers, home electronics and telecommunication 1 2+

YYPEAUTEND N U3NATEND: 3A0 «XYPHAN «PAAUNO»

3aperucrpuposaH MUHUCTEPCTBOM nNevyaTu u uHdopmauvn PO 01 mons 1992 r.

PerucrpauvionHbiin N4 Ne ®C77-50754

Fnasxuii peaaxvop B. K. YYAHOB

PefaakurMoHHan KONNerun:

A. B. TONLILWKO, A. C. XYPABNEB, A. H. KOPOTOHOWKO,

K. B. MYCATOB, U. A. HEHAEB (3am. rn. pepaxtopa),

. B. MUXANEBCKUIA, C. N. MULWIEHKOB, O. A. PA3UH

Boinycxalowme peaaxropm: C. H. FNMUBUH, A. C. 1ONTUA
O6noxxa: B. M. MYCURKA
Bépcria: E. A. TEPACUMOBA
Koppexvop: T. A. BACUNbEBA
Anpec peaaxunn: 107045, Mocxea, Cenusépcros nep., 10, cTp. 1
Ten.: (495) 607-31-18. ®axc: (495) 608-77-13
E-mail: ref@radio.ru
Npynna pa6ova c nucbmamu — (495) 607-08-48
Ovaen pexnambl — (495) 607-31-18; e-mail: advert@radio.ru
Pacnpoctpanenue — (495) 607-77-28; e-mail: sale@radio.ru
NMoanucka u npopnaxa — (495) 607-77-28
Byxranvepus — (495) 607-87-39
Hawwu nnaréxHbie pexsnauTel:
nonyvartens — 3A0 “Xypnan “Pagno”, UHH 7708023424,
p/cy. 40702810438090103159
bank nonyvarens — NAO C6epbank r. Mockea
xopp. c4ET 3010181040000000022S BUK 044525225
Noanucaro x nevatu 25.03.2020 r. ®opmar 60X84 1/8. NevaTtb odpceTHan.
O6vém 8 dua. neu. n., 4 6ym. n,, 10,5 yn.-u3n. n.
B po3Huuy — ueHa norosopHas.
NoanucHoi uHaexc:
no xaranory «Pocnevatv» — 70772;
no O6bEANHEHHOMY KaTanory «I’Ipecca Poccunm» — 89032
no xaranory Poccuinckoin npeccel NMOYTA POCCUN — 61972

3a conepxanune pexnamMHoro 06LABNEHUA OTBETCTBEHHOCTb HECET
pexnamopaTens.

3a OpUruHanbHOCTL U CoaepXaHue CTaTbi OTBETCTBEHHOCTL HeCET aBTop.

Penaxkunn He HeCBT OTBETCTBEHHOCTY 33 BO3MOXHbLIE HeraTMBHbLIE NOCNEeACT-
B8URA UCNONL3OBAHUA ONYGAUKOBAHHBLIX MATEPUANOB, HO NPUHNUMAET MEPH NO UC-
KNIOYEHKIO OWNGOK ¥ ONEeYaToKk.

B cnyvae npuéma pyxonucu k nyBankaumu peaakums cTasmuTt 06 3TOM 8 U3Be-
CTHOCTb aBTOPA. MpKU 3TOM PenaKumn NONYNAET UCKNIONNMTENLHOe NPABo Ha pac-
NPOCTPAHEHUE NPUHATOrO NPOUIBEACHUA, BKNIOYARA ero NyGnukauum B XypHane
aPanuor, Ha HTepHeT-CTpaHnuax xypHana, CbD unm unsim o6pasom.

AsTOopckoe BO3HarpaxaeHue (rOHOpap) BbINNAYMBAETCA B TeueHue AByX
Mecaues nocne nepson Ny6nuxaunu 8 pamMepe, ONPEeAENAIEMOM BHYTPEHHUM
CcNpasouHNKom Tapudos.

Mo ucreveHnn O0AHOro roaa ¢ MOMEHTa Nepson nNyGnavkauwuu asTop nwmeer
npaso ony6nMKOBaTL ABTOPCKMIA BAPMAHT CBOEIO NPOU3BOAEHUA B APYTOM MEC-
Te 663 NpenBapnTEeNnbHOrO NUCLMEHHOrO COrNAcun peaaKkumu.

B nepenncky peaakumna He BCTynaeT. Pykonucy He PeueH3upyloTCa U He 803-
BPAWAIOTCA.

©® Paavno®, 1924—2020. BocnpousseneHne matepvuanos xypHana <Paaumos,
X KOMMEPYECKOe UCNOoNb3oBaHne 8 NIOGOM BNAE, NONHOCTLIO MAW YACTUYHO,
NONYCKAETCA TONLKO C NUCbMEHHOrO Pa3PeLeHUa peaaKumu.

Otneuvartano 8 OAO «Moaonbeckan pabpuka oPCeTHON NevaTur
142100, Mock. 06n., r. Noaonbek, PEBONOUMOHHKIN NpocnexT, a. 80/42.
3ax. 01498-20

Komnuiorep cen p www.drweb.com
xyprans aPagno» HBXOAMTCA nNoR
sawmTon DrWeb — sirusupycrsx  Beanambin Homep

NPOAYXTOB POCCHRCXOrO Pa3pPaboT-  cyywGbi NOAREPMKM
UNKD CPEACT® WHGOPMAUNOMHOR o by,

6esonackocTm  —  xOMNaMHM
afloxrop Bebs. 8-800-333-79-32

WHOOPMALUUNOHHAA NOANEPXKA — KOMNAHUA «PUHET»

Tenegpon: (495) 981-4571

@axc: (495) 783-9181

E-mall: info@rinet.ru

Caum: http://www.rinet.net

Internet Service Provider

CTPAHULbBI UCTOPUHU
COBETCKOM

PAOQUOKOHTPPA3BEAKHN

Bopbb6a cnyxoObi
pPaAMOKOHTpPpa3BeaKku
C NOAPLIBHOW AEATENbHOCTbIO
Hauuctckon Nepmanum
B roabl Benukoun
OTeyecTBEHHON BOMHDI

obena coserckoro Hapopa 8 Benunkon OtevecTseHHON
sovHe 6bina obecneyeHa He TONLKO UEHON MHOrOYUCNEH-
HbIX X€PTB U repOU4ECKUX NOABUIrO8 BOMHOB Ha NONAX Cpaxe-
HWA, YNOPHOrO TPyAa U NUWEKUA TPYXEHUKOB Tbina, HO W
pe3ynstaramn HeBnaaxsHOro No CsouM MachaﬁaM npoTmneo-
6opctea mexay cneucnyxbamu Coserckoro Coi3a u
fepmanun.
Hacroswas 6urea 8 paanoadupe paspas3nnacs 3an0nro A0
WIoHA 1941 r.

MNpeansoeHHbie roabl

B 1921 r. 8 cucteme Hapkomarta nouT u tenerpada 6uina
opraHu3oeana Cnyx6a pagmOKOHTPONA, KOTOPAA HaxoaAunach
8 onepaTueHOM noAaLuHeHun cneuotaena BYK. Mepen Hen
6bina nocrasneHa 3anava NO CBOEBPEMEHHOMY BCKPbLITUIO
spaxaebHbix 3ambicnos npoTus CoseTckon Pecnybnnku nyTém
paauonepexsata coobuweHunii B paavoceTax WHOCTPaAHHbIX
rocypapcTte v 3apybexHbix 6enorsapaenckux opraHu3auui.
Cnyx6a paaMOKOHTPONA COCTOANA U3 HECKONLKMX KOHTPONb-
HbIX CTAHUMA, HAXOAKWUXCA B KPYNHBLIX rOPOAAx CTpaHb. Kak
NPaBUNO, KOHTPONBHO-CNEXEYHbIE PAANOCTAHUVK B8 TO BPEMA
npeactasnanu cobon oanH nnu asa NOCTa PaaUOKOHTPONS, A
TaKxe NeNeHraTopPHbIN NYHKT, YAANEHHBIA OT HUX HA HECKONbKO
COTEH MEeTpPOB.

Ha Cneuotaen n coorsetcreyowume rybotaens BYK-Orny
Ha mMecTax Bo3naramce cneaylouwme 3anayv: noabop u npo-
BEpka NIMYHOro COCTasa PAAUOKOHTPONbHLIX NYHKTOB, KOHT-
ponb pe3ynbratos paboTel, y46T U perucrpaumns HaCTHLIX
PAaMOCTaHUMI, BLIRBNEHUE U NPECEeYEeHUe areHTypHO-onepa-
TUBHBLIM NYTEM UCNONL3OBAHUA B NPECTYNHBIX LENAX Henerans-
HbIX paavonepenaTyukos.

B cepeavHe 30-x ronos 6bina opraHu3osana naboparopus
cpeacTs CnNeunanbHon PanuOTEeXHUKW, KOTOpas pacnonara-
nace B noc. KyumHo noa Mockeon v npeanasHavanacs oA pas-
paboTkn N TeXHUYECKUX UCNLITAHNMIA HOBbIX 06pa3uos crneum-
aNnbHOM annapaTtypsl ¥ pagmMoo6opyaoBaHua, NPUMEHREMbIX B
Cnyx6e paanoKOHTPONA.

Ha B0OpPYXEeHWU KOHTPONBHLIX CTAKUMIA U NENEHraTOPHbIX
NYHKTOB B TOT NEpuoA HaxOAUIMCb apMEenCKue NPUEMHUKU
NPAMOr0 YCUNEHUA CO CMEHHbIMK KOHTYpamu "KY6-4", "KTB",
"PN-6", a Takxe paanoneneHraTopsl Tmna “dakok”.

Mpouecc paauoKOHTPONR, OCYWECTBAREMbIA HA KOHTPONb-
HbIX CTAHUUAX, 3aKNIOHANCA B HENPEPLIBHOM NPOCNEeXUBAKRUKN
paauooneparopamMu BCEro KOPOTKOBONHOBOroO Avanas3oHa wu
dukcaumm (Npuéma 1 3anNKUcun 8 anNapaTHbIN XYPHanN BPEeMeHw,
ANMHBI BONHBI B METPax, NO3bIBHbIX, KOAOB CBA3W, Nnepeaasae-


mailto:ref@radlo.ru
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MbIX TEKCTOB wunn Tenerpamm) mobbix
BHOBL NOABMBLUNXCA B 3dupe paanoCTaH-
uvin. Bce odukcupyembie paguocraHumu
nenexHroBannCe NpUAdHHLIM NenNeHraTop-
HbIM NYHKTOM NO KOMaKAaMm, Nepenasas-
WUMCH No TenedOHHON CBA3MN.

HauwnHasn ¢ 30-x roaoe Nnpownoro s8eka,
HaPAAY C TPAAUUUOHHLIMW ONA UHOCTPANH-
HbiX pa3senok cnocobamn u metToaamn
6e3n14HOM CBA3M areHTOB CO CBOMMMWU
ueHTpaMn (NMCbMa, TeENerpamMmel, TanHn-
KW, CBA3HUKM N T. N.), CTana Wnpoxo BHEA-
PATLCA areHTypHan pPaavMoCBA3b, JTOMY
cnocoScreosano co3naHve nepeHOCHbLIX
KB-pagnocraHuuii, C NOMOWBIO KOTOPbIX
areHTel MOrnu ycTaHaBAuBaTb ABYXCTO-
POHHWUE pagnocen3n. B ToT nepuon KOHT-
PONLHBLIMU CTaHLURMU CTanu OUKCUPO-
BaTbCA y4ebHO-TPEHNPOBOYHLIE areHTyp-
Hblie PaauoCBA3NM PaAauUoLeHTpoB 8 bBep-
nune, MioHxeHe, OpankPpypTe-Ha-MaiiHe.
NoarovoBka areHToB-paaucTOs NPOBOAU-
nacew 1aKke B AHrvn, tanuun, @panuvn
AnoHun.

MaTtepuansl KOHTPONA KOHUEHTPUPO-
sanuck B Cneuotnene OFMY n coaepxanu
ceeperus 0 paboTe HeneranbHbix nepe-
AATYNUKOB, XYpPHanb! C TeKCTaMn paauone-
PEXBATOB U areHTypHblE CBEAEHUA, AO6bI-
BaeMble MECTHbIMW Oprasamu OT 3asep-
60oBaHHbIX OCBEAOMUTENEN.

Cran0o8uMnoCh O4EBUAHBIM, YTO CywlecT-
BYIOUIAA CTPYKTypa, Npn KOTOPOA OCHOB-
Hble TeXHU4YecKMe CpeacTsa PaaWOKOHT-
PONA N NNYHLIR cocTas CNyxOb Haxoamn-
MMCb B cucTeme Hapkomara CBA3n, He
oreevana Bo3apocwmm TpebosaHuam
60pbbbl C NOAPLIBHOW NEATENbHOCTLIO
NPOTUBHUKA. KpoMe TOro, aHaunTeNnbHbii
061vEM undpopmaumvm, no6LIBAGMON CNyX-
60/, UMEeN ABHO KOHTPPA3IBEALIBATENbHYIO
HaNPaBNEHHOCTL. Y4nTwiean 3™w obcTon-
TENbLCTBA, a TaKke TO, YTO 8 YCNOBWAX
HANBUraIOWEWCA Yrpo3bl B0WHLI Paavuo-
CBA3b ABNANACL NPAKTUYECKN EANHCTBEH-
HO HAAEXHBIM U ONEPaTUBHBLIM CNOCOBOM
CBR3W areHTypbl CO CBOUMW LEHTPaMu,
AN X BbIRBNEHUA Bbin HeOOX0aUM uenvin
KOMNNEKC ONepaTUBHLIX MEPONPUATUR,
BKIIOYAA PAAUOKOHTPPA3BEALIBATENbHLIE
(nanee — PKP). HKBA Buiwen B Coser
HapoaHbix Komunccapos (CHK) CCCP ¢
npeanoxenmem nepenatb Cnyx6y paavo-
KOHTPONA 13 Hapxomara cesan 8 Hapko-
MaT BHYTPEHHMX aen.

28 asrycta 1937 r. Bbiwno Nocranos-
nenne CHK 3a Ne 1472-335cc "O paauo-
KOHTPONE", COrNacHo KOTOPOMY B BEAEHMUE
HKBA, 6binn nepenaHbl 22 KOHTPONbLHLIE
paauocTaHumn, 25 neneHraTopHbix NyHK-
ToB 1 obCcnyxueawowans wx naboparopus
"Ky4nmHO" CO BCEMW kaapamn n MMyuLecT-
BoM. OpHOBpEeMEHHO 6biN0 NPEeaNoXeHo
OCYyWEeCTBUTb AONONHUTENLHOE CTPpon-
TENbCTBO NATU KOHTPONBHBLIX PAANOCTAH-
unit n 32 neneHraTopHbIX NYHKTa, Nepeso-
OPYXWUTb PAANOCTAHUMN COBPEMEHHON,
TOXHNYECKN COBEPLIEeHHOW annapaTypon,
YKOMNNEKTOBATb CTaHUMN PAAUOKOHTPONA
KBANMPULNPOBAHHBIMN KaapaMn.,

C 3T0M AaTbl NPUHATO BECTU OTCHET
ncropun PKP cnyx6bl B cucteme opraHos
6esonacHocTy.

B BEnwnwknohA DTENECTBENNDONW BOWKNKE

Kpome Toro, B yka3aHHbIi NepUoa CNo-
XUNACb PA3PELUNTeNLHAN CUcTema yvéTta
pagmMonepenalwmx CpeacTs Kak cocras-
Has 4acTb KOMNAEKCa Mep NO 3awute oT
MCNONbL30BAHUA paanoKaHana 8 yuiepb
6e3onacHocTun rocynapcrea.

B ¢pespane 1938 r. CHK CCCP npuHan
nocraHoenexnve "0O6 ynysweHnnn paauo-
pa3senkn N paanoxoHTppa3sseakn”, Co-
rnacHo xoropomy Ha HKBA CCCP 6wmna
BO3NOXEHA 334a¥a HeMEeANEeHHOro Npo-
BeneHnAa paboT RO PEKOHCTPYKUNK Cyule-
CTBOBABWMWX W CTPOUTENLCTBY HOBLIX
KOHTPONBHLIX CTAHLUWIA U NeNeHraTOPHLIX
nyHkToa. Mpukazom HKBA CCCP ot
14 mapta 1938 . Ne 00136 Guin yTeep-
XAEH WTaT PannOKOHTppa3eenbisarTenb-
HOW CnyxBbt — 1200 cOTpyaHWKOB.

MNepeoe nogpa3spnenenune PKP cosert-
Ckux opraHos 6e30nacHoOCTU BXOAUNO B
cocrtas OTtaena onepaTtusHON TEXHWUKW
HKBA CCCP, koTopbiii B 1938 r. 6bin nepe-
uMmeHoBaH Bo 2-t1 Cneuotaen HKBA
CCCP.

C 1938 r. 1 no kxoHua Bennkon Orte-
YeCTBEHHOW BOWHbLI OTAEN B03rNasNfnN
renepan-neintenaHT E. M. NanwwH.

EBrennun lMerpoBny
JNanwumH.

Esrennii letposuny Nanwun (1905—
1956 rr.) — coserckunii BOGHHLIVI REATEND,
oauvH n3 pykosoaumteney opraHos 6e30-
nacHocTy, reHepan-nenTeHanT(c 1945 r.).
C 1938 r. no 1943 r. cHavana spua (8pe-
MEHHO UCNONHAIWMA QONXHOCTL), @ 3a-
Tem Havanshnk 2-ro Cneyorpena HKBA
CCCP. C 12 man 1943 r. no 24 oxrsabps
1946 r. — HavansHux Otgena "B" HKIb
CCCP.

OH 6bin Harpaxaéx opaeHamu Jle-
HnHa, OTevyecTBeHHOW B80ViHbI | cTeneHn,
Tpyaosoro KpacHoro 3namens, KpacHos
3Beaabi, WwecTvio Meaanammn, aHakamm
"Mov€THbi paboTHuk BYK-IT1Y (XV)" u
"Bacnyxennbit paborHunk HKBA".

Ha ponio nepebix pykosoautenewn
cnyxbw BeINANa TpyaAHEeWwan 3anaya no
GOPMUPOBAHUIO HOBOW CTPYKTYPbI, CNO-
cobHon 06veauHUTL palbpocanHwe no
BCEM CTPaHe KOHTPONbHLIE PaANOCTaHLu
W NEeNeHratopHoble NYHKTH 8 €eAUHYI
cuctemy PKP. B ycnosuax HexsaTku
CpeacTs Y CKPOMHbLIX BO3MOXHOCTEN pa-
AVONPOMBILLNEHHOCTU TpebosanoChL OCy-
WeCTBUTL 3aMEeHy yCTapesLuen annaparvy-
pul Ha 6onee COBEpPWEHHYIO, @ camoe
FnasHoe HYXHO 6bin0 CpOYHO NoArovo-
8UTL Kagpw — cneunanucrTos sbicovav-
wero knacca.

B teueHuwe 1939—1940 rr. coTpyaHu-
kam PKP ynanoce:

— NONHOCTLIO PEKOHCTPYVPOBATL TeX-
HW4eckyo 6aay;

— NOCTPOUTL HOBBIE KOHTPOAbHLIE
CTaHuWK1 1 NeNeHraTopHole NyHKThbl, OCHA-
WEHHbIe HOBOW paauoannapavTypon. Ha
cTpouTenscTso n o6opynosanue 6uino
n3pacxoaoBaHo okono 52-x mwanuoHos
pyGnen;

— nopobpatb 1 06y4nTL KAAPH paboT-
HUKOB pagnocTaHumn (scero no Cow3y
OKONO ABYX THICAY Yenosex);

— BBECTW CUCTEMY B3aUMOAEBWCTBUR
PKP rpynn;

— pa3pa6oTaTtb BaxHeliwmue WHO-
CTpaHHble CekpeTHble palsenbiBarensHble
“ AMNaoMaTUYecKne paamoceTy.

B npensoeHHble roabl B peaynerate
NPOBEAEHNA PO3LICKHLIX MEpPONPUATUIA
paanokoHTppa3sseadvkamu 6oinu obHapy-
XEHbL!I U NIBATH areHTypPHbIe PAANOCTaH-
un 8 3anaaHon Ykpaune v 8 Mpuban-
TUKe.

B 1940 r. paanokOHTppa3senxa 3ane-
neHrosana 8 Mockse HeneransHyio pa-
ANOCTaHUUIO, C NOMOLUBIO KOTOPOW rep-
MAaHCKOE€ NOCONLCTBO NOAAEPXUBANO
cBA3b C BepnmHoM. U3 pacwmndpoBaHHbIX
nepenay Hbin NONy4eHsl LEHHbIE CBEeAe-
HUA 0 paboTe NOCONLCTBA W yKa3aHUAX,
nocTynawowmx u3 Bepnanna. B uione Toro
xe rona 8 Kaynace, Pure u TannuHHe
BbLIABNEHLI PAOWMOCTaHUWUKN, HENeransbHo
YCTAHOBNREHHbIE 8 NOMELEHNAX NpeacTa-
BUTENbCTB repMarHCcKoro NOCoONLCTeA.

B pe3ynbTare NEATeNbHOCTU paavo-
pa3seaku Y PaAAUOKOHTPpPa3BeaKu B8
1939—1940 rr. Ha Tepputopun CCCP
BbiABREHLI 36 paauoOCTaHUMn MHOCTPAH-
HbIX Pa38eaoK W AECATb MHOCTPAHHBIX
pa3BenbiBaTeNbHbIX CeTen.

CneayeT 0TMeTUTb, 4TO B NPEeABOeH-
Hbid nepnoa PKP cnyx6a 6bina 3apencr-
80BaHA HA BbINONHEHUE PA3NUYHBIX 3aAa-
HUA NO paanoobecneyeHnIo MHormx cne-
LMANHBIX MEPONPUATUI, HANPUMEP:

— paboTul  nepsov  apendyowen
HayuHOW ctaHumm “Cl-1" Ha CesepHom
nonloce w onepauun no CNaceHuio
"yenockuHues”;

— nonéTtos yepe3a CesepHbit NONIOC B
Amepuky akunaxen B. Yxanosa n M. Mpo-
MOBa, a Takxe AanbHux 6ecnocanoyqHbix
nepenéros B. KokkuHakn, B. Mpusoay6o-
Bor, M. Ocunenko, C. fleBaHeBCKOro u
APYrux COBETCKUX NETYNKOB.

B nepuon ¢ 1939-ro no cenTtabpb
1941 r. XabapoBCKUit PAAUOUEHTP BLINON-
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WwecTn KynoHoB 3a Nonyroaue, CMOryT NpeTeHAoBaTh. . .

Yurarenu, npucnasimne 8 peaaKynio niobsie NATs U3
Ha O4NH U3 NPU3OB. -

HAN 0coboe NpaBuTeNLCTBEHHOE 3a0aHne
no ofecneyveHnio PanarnoCceaan C rpynnon
“Pam3aan” Puxapaa 3opre.

Bonbwan 3acnyra B TOM, 4TO NpakTn-

) f 4Yecku 3a Tpv roaa yaanocs peumts 6onb-

N
-

WWHCTBO M3 NOCTaBNEHHBLIX 33434, NPwU-
HaanexXuUT PYKOBOAUTENAM W COTPYAHW-

Y kam PKP T0Oro Bpemenn, Ho BOiMHA He No3-

BOAMNa peanniosatb BCe HAMEMEHHbIe
nhaHbl.

Hauano BoiiHb)

MHorve npobnemoul B Nnepebie MecAubl
BOWHH NPUWANOCL PewaTb HenoCpPeAacT-

. BEHHOMY PYKOBOAWTENO PAAMOKOHTPPas-
; BEAKN B BOEHHOE BPEMA NONKOBHUKY

B. M. BanHpepmany.

Bnagumup Muxaiinosny Ennngepman
(1905—1958 rr.) pykosoann paguno-
KOHTppa3ssenkon 8 1941—1951 rr.

1936—1937 rr. — HavansHuk paguo-

" @akynvTera VIHXEHEePHO-TexXHN4eCcKoi

akagemun nm. Mopbensckoro, r. Mockea.
19371939 rr. — cnyx6a Ha pa3nuny-

" Hbix gonxHocTax 8 HKBA CCCP.

1939—1941 rr. — 3amecTurens Ha-
vansHmnka 2-ro Cneuorgena HKBL CCCP.

1941—1943 rr. — HavyanbHux 5-ro or-
a[enenns (paanokoHTppasseaxa) un 3a-
MecTuTens HavyanbHuka 2-ro Cneyortaena
HKBA4 CCCP.

1943—1946 rr. — HavanbHuk 3-ro or-
aenenns (pagnokoMTppassenka) v 3a-
MecTuTens HavanbHnka otgena "b” HKIMb
CCCP.

06.06.1946—03.10.1946 r. — 3amec-

- TUTENt HavansbHuka otgena “P”"MIre CCCP

{otaen "P" o6pa3osan 4 mas 1946 r.).

1946—1951 rr. — HayYanbhuk OTAENA
“P"Mr& CCCP.

OH O6oin  HarpaxgéH oppeHamu
KpacHoro 3namenn (31.07.1944r.),
OrtevecreseHHOn  BOHHLI 1l cTeneHn
(24.02.1945 r.), Tpymosoro KpacHoro
3rnamenn (20.09. 1943 r.), asymsa opaeHa-
Mmn KpacHov 3se3gwnr (16.08.1940r. u

+ 20.07.1949 r.), aesaTbIO MEAANSIMH, IHA-

xom “3acnyxenHbiii paborHuk HKBA™
(19.12.1942 r.). Naypear CranuHckoi
npemuy, NPpUCYXaénHon “3a paspaborky
HOBOW pagnoannaparypsi”,

Kak ecnomuHan B. M. Bannpepman:
"B xone nepeoro atana 80nHbl 8 pe3ynb-
Tate CTPEMUTENbHOr0 HACTYNNeHnn
HeMeuxo-dalnCTCKUX BOWCK eauHan
cnctema PKP cTonkHynace € Cepbéanbl-
Mu npobnemamun:

1. NpakTnyeckn suibbinu 3anapHan
PKP rpynna ¢ ueHtpom B Muncke u Oro-
3anaaHana ¢ uentpom 8 Kuese. Kpome
aToro, 6uina notepsHa Yacr, Cesepo-
3anaaHon rpynnb (ueHTp NlennKnrpan). B

| CBA3M C 3BaKkyaumen taxkke 6bina Hapy-

weHa pabora LleHTpanbHOR rpynnb
(Mockea) n KOro-BocToyHown rpynnu

/3, (PocTos-Ha-NoHY).

OcTaswwuecs B HENPUKOCHOBEHHOCTH

" yeTbipe PKP rpynnbl ¢ uenTpom 8 Taw-

xeHTe, Hosocubupcke, Ynte n Xaba-
POBCKE B CHNYy CBOEro reorpadun4eckoro
NONOXEHUA NpaKTUYecCKn He Moran
NOMOYbL B ONEPaUnnaxX NPOTUB MEPMaH-
CKO areHTypbl B €BPONENCKOI 4acTu
Coio3a.

2. Mbl 0Ka3anMCb HENOArOTOBNEHHbI-

/)
, MW B CMbICNE BO3MOXHOCTH 6bicTpOn Ne-
f peancnokaunwm Hawunx cpeacrTs, NO-

CKONbKY OTCYTCTBOBAnu 3apaHee noaro-
TOBNEHHbIe 6a3bl AnA nepemMelleHus
KOHTPONbHLIX CTaHUWWA, HAWa TexHwka
Obina paccyuTaHa Ha CTauUOHapHbie
ycnosua paboTul, u Mbl HE ymenu eweé Ha
nepebix NOpax BbLICTPO pa3sépTLiBaTb
Hawy CNOXHYIKD TEexXHWKY Ha HOBOM
mecTe.

3. Hexotopole pykosogswme pabor-
HUKW Hawen cnyxGBbi 3abbinnu, 4TO Mbi
ABNAEMCR €QAVHCTBEHHON OpraHn3ayuen,
8 Nepsyio oyepeab, NPU3BAHHON BECTU
6opuby ¢ paanownuonamu 8 CCCP. Oxun
3abbinn, 4TO BECL Npeablaywmi nepvoa
CyuwecrvesosaHns Hawen cnyxbel 6uin, No
Cywecrgay, NepuoaoM NOAroTOBKU K TEM
rpPoO3HbIM COOBLITUAM, KOTOPLIE pa3pasu-
nuch 22 niona 1941 r.

Bnagumup Muxasnosny
bnaunpepmaH.

4. B MupHOe BpeMA CyLLLIECTBYET HeMa-
N0 KAaHANOB CBA3N, KOTOPLIMU MOIYT NONL-
30BaTbCA MHOCTPaHKbie focynapcTsea. B
YCNOBUAX BOWHBLI PAANMOCBA3b ABNAETCH
€AUHCTBEHHbLIM ONEePaTUBHLIM CNOCO6OM
cBA3n, n 33aa4n PKP cnyxbul 8 nepuog
BOWHbI CTAHOBATCA Bonee OTBeTCTBEHHbI-
MU 1 BaXHbIMK™.

Nepsbie MECALUB! BOWHLI NOXa3anw, 4To
BO3MOXHOCTU PaQVOKOHTPpPa3senkn MO-
ryT BbITb UCNONB3OBAHLI HE TONLKO ANA Bbi~
ABNEHUA BPAKECKON areHTypul, HO U ANA
NPOTUBOAENCTBUA asnaumn NPOTUBHUKA.

3anucka N. M. Bepun U. B. Cranuny
06 opranun3auuun paguoHabnioaeHns
3a HeMeLUKUMNU caMonéramn

(Ha Gnanke HKBA.

Ha nepsow cTpaHnye QOKyMEHTa PyKO-
nmcHwe pesomoumn: T-wy bepus.
Cornacen. lIpocvba Hemennna nepevitn or
cnos x geny. W. CranuwH. MicnonHeHo
13/VII 1. Bepus).

Ne 2436/6 11 asrycra 1941 r.

COBEPUIEHHQ CEKPETHQ

ocynapcTBeHHbIfi KOMUTET O60POHLI
Coro3a CCCP

T083pH UM

HKBLl CCCP 6bin0 oprann3osaHo
paanoHabniogeHnne nepea 8uINeTomM v 80

8peMs NonETOB HemMeukux CaMoneros Ha
Mocksy. Habmonervem 6bin0 ycranosne-

YT 8 HUR Hemeuxux OGom-

8

[1IOMOWIY NeNeHraunyl cCamMoneTos pPaano-
cranHumamu (Mpum. pen. MoxaTue ne-
neHraunn TPaKTyeTCs HEeKOPPEKTHO),
DACNONOXEHHBIMM HA 33HATON Hemuamu
repputopuu CCCP, a 1akxe Haxoasuwm-
mMuCs Ha TeppuTopnmn Nonsuiy, PyMbinny,
Qurnargum v [epmarnn.

M CraHumnm NADHO HAYUH.
paborty 8 BevepHee spems 33 ABa 4aca

auiner. oM NDOBLUNKOB  H.
Mocxkey 1 NnpoAo/XaT A0 YTDA.

Kax npaswno, gpaxeckue paauocraH-
Uuy Yepe3 onpegencHHbIi_NDOMEXYTOK
BOEMEHN R3KT B TEYEeHNE HECKONbKUX
MUHYT CBOW [103bIBHOMN, COCTORWMA 13

qerbrpéx naru 6yks (Hanpumep, “"Kapn",
"Orro”, "faHc"ur. 4.).

Hemeuku M (Zolo):}
apoTaxeHny 8cero Nonéra A0 MOoCkBsl,

NPpUHUMAR ITU NNO3LIBHLIC, QPNCHTUDYIOT-

no H 8 8, 81,
camonéra,
Jdonpocom 60p1R38UCTOB, 3axBaveH-

HOCTbH. =] TCH.

Kpome Ttoro, Hemeukum GomOapau-
DOBWNKAM NOMOraidT pPaanoseuareb-
Hbole cTanumun [epmanunn, QuHnaHauw,
PyMbiHim 11 3aHATON HbIHE HEMUAMY TEP-
pntopun flaremm un [onswm, KOTOPLIE,
IDAHCANDYR MYIbIKRNbHYIO IDOrPDAIMMY,

“u Jo] e
0epeaanT QNo3HABATCNbHLIC CUIHANbI
409 DaWNCTCKNX NETYNKOB.

A HURA U
TaKxe n Haxoaswmmca 8 sosayxe ¢a-
wucrckum camonéram HKB CCCP cum-
Taer yenecoobpasHuiM NPOBECTn cne-
Ayouwme MeponpuaTns:

1. MyTém petpaHcnayum (1. e. Nnpné-
Ma Hawew paanoCTaHumnein no3uiBHLIX
HeMeuKON CraHumm un nocnepyouies
nepegavynt 3rux oO3biBHLIX 8 3Pup)
AaBaTb NOXHbLIA KypPC repMaHcKum camo-
néram.

B 3Tux uensx Heob6xoanmMo paspewnTs
HKBL CCCP ucnons3osars HEKOTOpPbIE
paanocranumn Hapkomara Ceasan.

2. B TomM cnyvae, Korga no texHude-
CKUM NPNYNHAM HEBO3MOXHO MpPOBECTU
PETPaHCNAUMIO, BECTU 3abnBKY MAaRYHBLIX
CTaHUMA NPOTUBHUKE PaARNOCTAHUUAMU
Hapxomcensau.

Ana BoinonHeHus yKalaHHbiX mMepo-
npuaTna  Heobxoanmo Hapkomcsasu
CPOYHO NPON3BECTN yCTAHOBKY reneparo-
pos Tuna “flvena” wa nunun Bonoraa—
flpocnasnb—Pa3aHb—BopoHEe X —
Bopowmumnosrpag—PocTos. Heobxoanmoe
KOMMYeCTBo reHeparopos 8 Hapkomcsasu
umeercs.

3. B uensax nposegeHus oneparvs-
HbiIX MeponpuaTtnii no 3abuske pPaco-
TaIoWNX HEMEUKUX pafnocrasHuvn,
ABARIOUMXCA OPUCHTUDAMMN NPK HANETax
6ombapaunposwmkos, HKBL CCCP ycra-
HOBUTbL HenpepsisBHoe HabnwogeHune u
neneHraumio 3atux paguocranumi. o-
nyvyaemsie faHHsle 8 pe3ynsrare Habmo-
ACHUA CONOCTABNATL C NOKa3aHnaMu
NneHHbIx Hemeuknx 60pTPagucros o
MECTOHAXOXAEHUN PAANOMARYHbLIX CTaH-
yunii, Ux NO3bIBHbIX, BONHAX 1 BPEMEHU
pabore:.




4. Co3nars cneunansHylo rpynny n3
naTn 4enoBeK NHXEeHEepHO-TexHnyecKkoro
coctasa HKBL CCCP n Hapxomcsa3n ana
NPOBEAEHNA NINOXEHHBIX MEPONPURTHA.

Mpowy Batumnx yxasanuii.

HapoaHbii KoMrUCcap BHYTPDEHHUX Aen
Cow3sa CCP /1. bepus.

Boenxoe Bpemn

PaguokoHTppasseake ynanoce A0-
OUTHCA FHAUMUTENDHBIX YCNEXOB B OpraHn-
3aumn paguonepexsara NMHWA CBR3IN
BOEHHOIO KOMAHA0BAHWUA WU pPa3BenwLBa-
TeNbHbLIX OPraHoB NPOTUBHUKA.

O macwrabax 3ton paborel KPACHO-
PEeYMBOo roBOpPUT ITOT NOKYMEHT:

NMPUKA3 HKBLO CCCP Ne 00566 "O
MEPAX MO YCUNEHWIO PAOUOKOHTP-
PA3BEbIBATE/IbHOW PABOTHI™

20 mapra 1942r.

B xorue sneapa 1942 r. KOHTPONLHO-
CNeXEeYHLIMY  PAaANOCTAHUMAMN  2-r0
Cneuotaena HKBL CCCP 6bina 3apukcen-
poOBaH3 HOBaN y4ebHO-TPEHNPOBOYHANA
MHNSA PaanoCBa3n Mexay AByMSA Noa-
UeHTpammn repMaHCcKon Passenx.

LansvHerwee Habniogenne nokasano,
470 8 Nepson nonosune ¢espann nocne
KPATKOro nepepwuisa 0aHa n3 rovex nme-
Huna xapaxkrep paborTul, v NO A3HHLIM
NEeNeHrartopHON CEeTn MEeCTOHaXOXAeHne
€€ onpeaensnocs, Ha Hawen TePPUTOPNA.

OgHoBpeMeHHO  gewndpoBanbLHan
rpynna 2-ro Cneyotaena HKBA CCCP
PAackpuing wWudp, NPUMEHRBLINACA Npn
obmene, n obecneyuna pacwndposxy
nepexsarsisaemoix tenerpamm. 310 8 CO-
weranum ¢ paboToin onepaTnBHO-POILICK-
HO#A rpynner 2-ro Cneuortgena HKBA
CCCP, subiexasweit 8 panoH peacrsvs
PaguoCTaHLmm, NO3BOMNNO C MOMOLLIO
OAHOrO M3 ONEPATUBHLIX YNPABNEHWA U
vacresn HKBL CCCP apecTosars 6onbluyo
rpynny areHTos8 repmMaHcKon palsenku.
3a yga4yHo nposeaéHHylo onepaumo no
pa3paborke n nuKkenaaunn LWNMOHCKONW
PagnoCTaHumMn nNpuKasnisan: ob6basuTs
61aronapHoOCTL CNeRyIoWnNM COTPYaHN-
xam 2-ro Cneuotpaena HKBLA CCCP
{aanee cnenyroT pamumin NOOWPEHHDIX).

YautoiBans HeobxoaumMoCTs ycuneHus
PannoOKOHTPPA3BEALIBATENLHON PABOTLI,
HAPKOMOM BHYTDEHHUX AEN COIO3HLIX U
aBTOHOMHBIX PECNYONNK ¥ HAYaNbHUKAM
Ynpasnenwir kpaée n obnacred, rge avc-
NoUMPOBaHL! KOHTPONBHO-CeXEeYHbIe Pa-
ANOCTAHUMM N NENEHIaTOPHbLIE NYHKTHI,
obecnewnTb TECHYI0 ONepaTnBHyl0 CBA3L
mMexay 8TOPLIMK 1 NATLIMK CReLOTAENAMMN
ANA NCNONLI0BAHNR PACWNEDHPOBAHHBIX
marepunanos panmonepexsara 8 HTepecax
KOHTPPa3BeabIBarensHon paborer. B arux
xe uensx obecneunTs TECHYIO CBS3b BTO-
Pbix CIeUOTAEN08 C ONepPaTnBHLIMY OTAE-
NamMun n CNEACTBEHHbLIMN YacTaMU, B nep-
8YI0 04epeab NO mMHUM 2-ro YnpasneHus u
Ynpasnenus ocobbix otaenos. Kpome 1oro,
Heobxoanmo yaennTs CepoéaHoe BHUMA-
HUe PaanoKOHTPPA3864bIBATEIbHBIM CTaH-
UMAM ¥ NENEHIraTOPHBLIM NYHKTaM ¥ 0Ka3arb
HEobxoaumyI0 NomMoLLs 8 ux pabore...

3amecTurens HapooHoro kommccapa
sHyTpeHumnx gen CCCP

Komuccap roc6e3zonacHoctu 3-ro pam-
ra Mepkynos.

B uione 1942 r. pannoKOHTppa3asen-
xon 6Gbina nonyyeHa umetowan crparern-

yeckoe 3HaueHue pa3senbiBaTeNbHan
uHdopmauua 0 CO3/aHNN repMaHCKUM
KOMaHAOBAHMEM HA 10re CTpaHm AByX
KPYNHBIX apMENCKUX FPYNnNUPOBOK ¢
HanpaBneHUunax wux MaesHoOro yaapa. B
asrycte 1942 r. Guina nonyyeHa ueHHan
MHPOpMauvA O CocTase W nnaHax He-
Meukon rpynnuposkn nopn Cranuu-
rpanoMm.

PeayncratTmBHOM pabote CoTpyaHUKoB
PKP cnoco6ctaoBano Hakonnenue wH-
dopMauun 0 TPEHUPOBOUHBIX CeaHcax
pPaanocen3n KypCaHTOB HeMeuxnx pa3-
BEAWKO/, @ TaKXe NPUCYWan NPOTUBHUKY
CUCTEMATUYHOCTL M WABNOHHOCTL B pabo-
Te. Tak, oaHa M3 aewndpoBaHHbIX HAWMK-
MW CneyuanucTamn paguoceTei nNepuo-
AUMECKN TPAHCIMPOBANA BbILLBCTORWEMY
PYKOBOACTBY BCE AOHECeHWA 3abpoweH-
HOM B HAW TbiN aAreHTypul C yKalaHuem
HOMEPOB areHTos.

Habnionan 3a TPEHNPOBOYHLIMKU CEaH-
caMun CBRA3N BPAXECKUX PaAnCTos, CO-
TpyaHnkn PKP ¢wkcuposanu ux “no-
yepx”, ocobeHHocTu paboTul, obnervas-
wue 8 nocnegyiowem nposeneHne unx
po3bicka. Nocne nepebpockn paanctos
HA COBETCKYD CTOPOHY PaanoOKOHTppa3-
BEA4MKU C NOMOLWBIO NeneHraumun ycra-
HaBAMBANW PaANOHBI NX MECTOoHaxoxae-
HUA N NPUHUMANKY AKTUBHOE Y4acTue 8 ux
3apepxaHun.

K Hawany asrycra 1942 r. opranam roc-
6e3onacHOCTM cTanu n3secTHbl 36 wxon
A6sepa Ha BPEMEHHO OKKYNUPOBAHHON
COBETCKON TEPPUTOPUN, B KOTOPLIX 06y4a-
nocs opHospemenHo A0 1500 arewnToB-
pa3senumkos w aveepcanHTos. OCHOBHYIO
4acCTb CBOEW areHTypbL! NPOTUBHWMK 3a6pa-
cbiBan yepel nuHUID OPOHTA HA CaMOoNé-
Tax rpynnamm no 2—3, pexe no 10—
20 yenosex.

Ocenbio 1943 r. PKP cnyx6a nepexsa-
™Mna n pgewndposana HECKONLBKO PaAAUO-
fpaMm HemMeuKkoR areHTypHON paanoCcTan-
ummn, 8 KOTOPLIX COOBWANOCH O CKONNEHUN
BOEHHbIX rPy308 W NUYHOrO COCTaBa Ha
KOHKPETHbIX XeNe3HOAOPOXHbBIX Y3NOBLIX
cranuuax. Nocne kaxporo coobuwieHns
cneposan HaneT HeMeuKon asnaumm, 41O
NPUBOANND K 3HAYNTENLHBLIM NOTEPAM.
Tpe6osanocb NPUHATL CPOHHBLIE MEepbi NO
HenTpanuaaunmn gueepcaHTos. Mo peaynb-
Tatam neneHrosaHnn GuiNo yCTaHoBNEeHo,
4TO PAAVOCTaHUUA NEepen KaxabiM CeaH-
COM CBA3W MEHNET CBOE MeCcTononoxe-
H®e.

B 3ton cutyauun npuroamnucCe pe-
3ynbraThl u3yveHna paboTol Hemeukwnx
pa3senuenTpos. MNouyepk paboTm paan-
cta 6bin nasecten cotpyaHnkam PKP.
Kpome 3T0ro, NO3biBHOM paavuocTaHumu
6bin TaKMM Xe, KaK n B y4eOHOM UeHTpe.
Takum 06pa3om, BLIACHUAU MECTO «
nepuoa ero oby4eHun, a takxe Bpemsa
Havana 6oesoin paborel. Ucnonb3yn aTy
HOOPMAUNIO, HEKUCTbI ONPOCUNK BCEX
3a0epXaHHbLIX areHTos, NPOXOAWBWNX
obyueHne B8 3TO BpemAa, U cobpanu ycra-
HOBOMHbLIE AdHHbIEe Ha paavcTta. Heko-
TOPbLIE N3 BHYWAaBWWX A0BEPUE areHTos-
ono3Hasarenen 8 cCoctase oNepaTuBHbLIX
rpynn 6binm HanNpasneHol B PaNOH PO3bI-
Cka. Yepea HeCKONbkO AHEh Hemeuknn
wnuoH 6uin 3anepxan.

AreHTypHoie koMBuHaun ¢ ncnonb3o-
BaHnem nepeBepbOBaAHHLIX areHTos-
pPanAnCTOB NPOTUBHUKA (PaANOUrPLl) NPO-
BOAVNUCHL COBETCKOW KOHTPPA3BeaKOW Ha

npoTaXeHun Bcero nepuona Benukon
OTevecTseHHOn BOWHLI. C UX NOMOWBbIO
repMaHckum cneucnyxtam 6uin HaHeceH
3IHAYMTEANbHLIA YPOH.

PKP cnyx6a C ycnexom wcnosnb3osa-
nace AnA  pe3nHdopmaunn BOBHHOIO
KOMaHAOBAMWA NPOTUBHNKA, @ Takxe ONA
OTBNEYEHNA CUN U CPEACTB HeMeuknx
cneucnyx6 ana obecnedveHna cHabxennn
M "NONONHEHNA" ANMHLIM COCTAaBOM YyXe
HEeNTPaNN3IOBaHHLIX AUBEPCUOHHO-pa3se-
AblBaTENbHLIX FPYNN.

B 1943 r. opraHb COBETCKOW KOHTP-
pa3Beakn, WCX0AA W3 HAKONAEHHOro
oNbLITa U Yy4NTLIBAR BOEHHYIO 06CTaHOBKY,
CNOXUBWYIOCA B8 TO BPeMA, Nposenmu
peopranmaaumio. PoO3biCK Bpaxeckux
areHTos v nposeaeHue paagvourp buinun
BO3N0XEHLI HA OVH u3 OTAENOB BHOBL
CO3AaHHOIO OpPraHa BOEHHOW KOHTppa3s-
peaxn "Cmepw”, nepenaHHoro 8 Heno-
cpencTBeHHoe noavuHeHmne HapoaHoro
Komuccapuata O60poHbl. B uensx Han-
nyywen opraHn3aumm gena 8 "Cmepw”
6bina nepepaHa rpynna CoOTPYAHWUKOB,
33aHUMABLLNXCA PaHee pPO3bICKOM arew-
TOB, paauourpamu v 3appoHTOBON paa-
seakon. CornacHo yTeepxAEHHOMY MO-
NOXEHWIO, BCE cAaBwuecn nobpoBoNbLHO
“Nn apecTosaHHble opraHamu 6eaonac-
HOCTW areHTh B8paXeCcKon pa’senkw,
OKOH4YMBWIWE pa3BeabiBaTENbHLIE U AW-
BEPCUOHHLIE WKONBLI, @ TAKKE U3bATHIE Y
HUX pPaguocTaHUMKN DONXHLI Obink nepe-
AaBaTbCA B "CMepw”, kOTOpuIn u pewan
BONPOCH uenecoobpa3HoCT Ux Aanb-
HENWero NCNONL30BAHWUA.

06 wucTopun paanowrp HanUCaHo
HEeMano uWHTepecHbix kHur. B 2018 r.
Bbliwna 8 ceev pabora B. Makaposa un
A. TiopnHa "Cmepw: Bovina B 3adunpe
1942—1945", 8 xOTOPON NPUBOAUNTCA
MHOro NPUMEpPOB YCNEWHOro nposeae-
HUA CNeLnanbHbIX KOHTPPa3BEALIBATENb-
HbIX onepauwvir. Bce, KTO nHTepecyeTcH
UCTOPUEN PAaANOKOHTPpA3BeaKu, ewe
MOrYT HANTU 3ATY KHWIY HA NONKAX KHWX-
HbIX Mara3anHoe.

Npw nposepeHnn cneacTBeHHbIX Aen-
cremin cotpyaHunku PKP yvacreoeanwn 8
peweHnn s8oNPOCa O BKNIOYEHWUWN areH-
TYPHOW paavocTaHumu 8 urpy. B xope
Urpbl OHW OCYWECTBNANK KOHTPONb 3a
paboTtoin pagmcrta B apupe, a Npu He-
06x0AnNMOCTH NPasAoNOA0BHO UMNTUPO-
Bann HencnpasHocTu B pabote annapa-
TYpPbl, BbIMFPLIBAA NPU 3TOM BPEMA W
3aCTaBnAf NPOTUBHMKZ OCYLWLECTBNATH
PUCKOBAHHYI0O AOCTABKY 3NEKTPUYECKNX
6arapen nnv 3anacHbix 4acren. AsHanu3s
NOCTyNaLWunX areHTam 3anaHuin NO3so-
NAN aLIRBNATL Hanbonee nHTepecylwve
NPOTUBHNKA 00bLEKTH, 4TO NO3IBONANO
pa3ranbiBaTh HEKOTOPLIE TAKTUYECKUE W
cTpaternyeckme NNaHbl  Hemeuxoro
KOMaHQ0BaAHWA,

CywecTBeHHYyi0 NOMOWb 8 pO3biCke
Hemeukux areHtos PKP cnyx6a oxa3biea-
Na CBOUM Y4acCTMeM 8 COCTaBNEHUN Opu-
EHTUPOBOK C ONUCAHWEM Y n30bpaxeHu-
€M BHEWHWX NPU3HAKOB aeTanein paguo-
CTaHuMin, HaNM4MEe KOTOPLIX NO3IBONANO
BbLIABNATL WNNOHOB,

B 3anavy PKP exoawno takxxe obec-
neyexHne pPaavoCBR3N € NAPTUIAHCKUMUK
oTPARAAMN, AEKCTBOBABLLIUMMN HA OKKYNU-
POBAHHOV TeppuTopun. MHorne cotpya-
Hukn PKP 6binu HeNnocpeacTeeHHo Ha-
NPasneHsbl C 3TOW UENbIO B ThiN Bpara.

N1 o|peI@INSU0D :190oduog
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Kuwonio 1943 . 8 cocTtase PKP cnyx6u
HKIFe CCCP umenocb 26 cneunanbHbix
paavocTaHumih u 42 paguonenexraTop-
HbIX NYHKTa, KOTOpbIE OCYWecTBnanu
KPYrnOCYTONHBIA pAAVOKOHTPONL.

O pe3ynbratMBHOCTM paboT paano-
KOHTPPa3BEAKH B 3TOT NEPNOA KpacHoOpe-
YMBO rOBOPWT COXPAHUBLWIAACA CNpPaBKa
06 areHTypHBIX paaUOCBR3IAX NPOTUBHUKA,
NOArOTOBNEHHAA HAa4aNbHUKOM B-ro otae-
nenunsa otaena "b" HKIMe CCCP B ToT nepu-
on xanutasom loc6esonacHoctu C. B.
Kannuwiesbim.

Berepan PKP, yyactHuk BOB U. A. Crapukos.

N3 3Toro pnokymeHTa cnepyer, 4TO
BCEro ¢ Hawana BOWHW NO 1 okTA6ps
1943 r. pa3senkon NPoTUBHUKA nepebpo-
weHo Ha Tepputopnio CCCP 458 aren-
TOB-PAAUCTOB, U3 KOTOPLIX RO0BPOBONLHO
ABUNUCH B Opranbl HKBA-HKIMB-"Cvmepws”
“Nn 3apepxaHbl UMM A0 Havana paboTe: B
adupe 339 arentos. MNocne swbpockwn
yCTaHaBNuMBanu vWnNu NbITANUCL YCTaHO-
BUTb CBA3b 23 areHTa. M3 Hnux BuINBNEHBI U
HanaeHo cunamun PKP cnyx6bi unu one-
patmBHbiMk ynpasnennamu HKBA-HKI6-
"Cmepw” N0 OpMeHTUPOBKaM W C YHacTKu-
€M PaanoKOHTPPAlIBEAYNKOB BOCEMb
areHToe, pasbickusanuce PKP cnyxbon,
HO 6bInu 3anepxaHbl B pe3ynstaTte napan-
NENBHBLIX MEPONPUARTUIA ONEepPaTUBHLIMU
ynpasnexwuwamn HKBA-HKIB wecTb arex-
TOB, HAXOANMCH B Npouecce pa3paborTxu
YeTbipe arenTa, soiseneHbl PKP cayx6on,
HO CMOrAn YT O6paTHO Yepe3 NNHUIO
$POHTA NATL areHTOos.

Bbino yctaHoBNEeHO MecToHaxoxAae-
HMe 18 papnoueHTPOoB, OCYWECTBNABLUNX
BbI30BbI areHTOB. KpOMe areHTypHbIX ka-
HaNoB8 CBA3N, TAKKE NPOBOANNCA PaANO-
KOHTPONb 631-i4 NUHUK CBA3N WHOCTPAH-
HbiX pa3peabiBaTeNbHbLIX paauoceTen
fepmanuu (517 annnin), a Take PUHNAH-
Avn (43), Benrpum (3), AnoHnn (35) u
Monbwu (33). Mo 3TUM NUHUAM cea3un
AaBaNnCb 3anaHUA Ha NepebpocKy areH-
TOB B HaWw Tbin, NepeaaBanuco AoHece-
HUR areHTyPul B BbIECTOAWME UHCTAH-
uMm M OCyWecTBNRNOCH ynpasnenne
OopraHamn pa3seaxm.

Ha 3aeepwarowem 3arane BOWHL! C Ae-
xabpsa 1944 r. no avBapb 1945 r., cornacHo
yTaepxaeéHHoMy MeHwTabom KpacHon Ap-

MKW nNnady aeaundopmMaunn NPOTUBHU-
Ka, repmMaHCKkOMy KOM3aHAO0BaAHWIO nepe-
AaBaNUCL CBELAEHNA O TOM, YTO Ha TEeppu-
Topun NMonbwu n BocroyHon Mpyccuu
3UMHEro HaCTyNNeHNA COBETCKUX BOWCK 8
1945 r. He nnaHupyertca. 3Jta nHdpopma-
UMA TPAHCAMPOBANACh NO 24 areHTypPHLIM
PanUoCTaHUMAM N3 Pa3AUMHBLIX PakoHOB
CCCP. Kak noka3san panbHenwwi xoaq
CcObbITHIA, 33 HECKONLKO AHeRn A0 Hawero
HaCTynNneHus Hemus! nepebpocunu oc-
HOBHbLIE TAHKOBbIC ANBUINU N3 ATUX paﬁ-
OHOB 8 Berrpuio.

Cepreii Bapgponomeesn
Kannwes.

Urorn

Bcero 3a roawl Benukon OtevecTtseH-
How BOWHb PKP cnyx60it npoBeaeHa pa3-
paboTka 42-x MHOCTPaHHLIX pa3seAabiBa-
TeNbHbIX areéHTYpPHbIX paanoceTen, U3 HUX
36 ceTeit fepmanun n €€ cowoanmkos. 060
BCEX BblI30BAX HA CBA3b CO CTOPOHbLI rep-
MaHCKUX PaavOUEHTPOB 1 O Npeanonara-
eMOM panoHe NeNCTBUR areHTYypPHbiX pa-
ANOCTaHUUA HEMeaNneHHO (wawe Bcero
npu nepebpocke, a NHOrAa HakaHyHe nepe-
6pockn) coobwanock opravam “Cmepw”.

PKP cnyx6oi 6bin0 coobueHo o pabo-
ve 1078 arenTOB-pagucros, nepebpo-
WeHHbIX B Tbin Kpacvon Apmuun. N3 Hux
HenTpanu3osaHa 631 paguocraHuun, a
ucnonb3ylowme ux paauctol Goinm ape-
CTOBaHbLI ONEpaTUBHLIMKA noApaaaene-
HuaMn. Bo3spaTunoce Kk HeMuam v GuH-
Ham 28 paguoctanuuin. OTcyTcTeyioT
AaHHble 0 419 paguocTaHuunx, B adupe
OHW HEe NOABNANUCbL, U LEHTPLI repmaH-
CKOW pa3aBeakn 6e3pe3ynbTaTHO Bbi3biBa-
NN UX HA CBA3b.

Texnuyeckummn cpeacrsamn paauno-
KOHTppa3sseakun npoundseneHol PO3biCK U
nukenaaumna 90 areHTypHbIX paguocTaH-
unia, pencreosaswux 8 Tony KpacHon
Apmun,

PKP cnyx60oh npon3Boannca NOCTO-
AHHLIA KOHTPONb PAboThl 216 areHTypHbIX
pPaaMOCTaHUMIA, KOTOPbIE KMCNONb3OBa-
ek Ana ae3nHdpopmaumnu.

3a BpeMA BOWHLI 6bINO NepexsadeHo
63050 wnudpoBaHHLIX paanorpamm ot
paanuoCcTaHuniAi HemMeukon passenkv, 13
Hux pacwudposaro 13043 coobuenns.
Bexpwito 167 wudpos, n3 HUX areHTyp-

Hoix 21. MO martepmwanam aewndPposku
pa3senbiBaTEeNbHLIX paguoceTen apecTo-
BaHbl AEBATL NFEPMAHCKUX areHToB, 0CTas-
NEHHBbIX ANA NOANONbLHON paboTe Ha Ce-
8epHOM Kaska3le. BuinBnexu Tpu 3abpo-
WEHHbLIX HemMuamu 8 NPUPPOHTOBYIO 30HY
areHTa v 0aHa AMBEPCUOHHANA rPynna, Nol-
TasWAanCA B3OPBATL MOCT.

OcywecTenanocy pykosoacTBO 3a-
6UBKOI AHTUCOBETCKOrO BEWwaHua rep-
MaHCKWX DaanoCTaHUUM ¥ KOHTPONb Kave-
ctea 3abusku.

MNpoxoHTponuposaHo oxono 3400 co-
B8ETCKMX PaauoCTaHuwi, npu-
Hapnexaswux 294 opraHwaa-
umam. B xone KOHTPONA BbI-
fBneHo 60nbWoe YMCNo cnyva-
€8 paarnaweHva no paauo
cBeaeHUN, COCTasNNIoWmMX £o-
CyQapCTBEHHYIO TAWHY UNU Ha-
PYWEeHUA pernaMeHTa pagvo-
censn. B 275 cnyyanx suiBoabl
no MarvtepuanaMm KOHTPONA
coobwanuce pykoBoauTeNnaMm
Hapxomatos u sepomMcrs ana
NPUHARTUA MepP.

Yxe nocne BOWHbI, KOraa
NOABMNACL BO3MOXHOCTL ANA
aHann3a repmaHckux apxuve-
HbIX AAHHbIX U NOKA3aHuk NO-
naswuvx 8 nNAed pykosoaute-
nen A6sepa, UCTopUkKM Npw-
Wwnu K BbIBOAY, YTO COBETCKan
PanvioOKOHTPpalsenxKa BuLIfBWU-
na paboty 90 % 3a6poweHHbIX
Ha HaWY TePPUTOPUIO areHToB-
paaucTos, 60nbwWan 4acTb KO-
TOopbiX ObiNa HEATPANN30BAHA.

3a roawi BoMHLI PKP cnyx6a
cymMena nepecTpouTs CBOIO
paboty NpuUMeHuTenbHO K YCNOBUAM
BOEHHOro BpemeHu. No mepe Hakonnenun
onbiTa Bbipabotana Hosnie GOPMbLI U
MeToan 60pL6bl C NOAPLIBHOR AEATENL-
HOCTBIO pa3BeaKn HauUNCTCKon fepmanun.
B ynopHOM 1 anuTEeNEHOM NPOTUBOOOPCT-
BE C BpPAroM YeKUCTbi-PaAnOKOHTPPA3-
BEeA4YUKU C 4eCTbi0 BLINONHUNKN CTOABWNE
nepea HUMN 3a0a4M, NOKa3bisan 06pPa3Lbl
MYXeCTBa ¥ OTBarv Npu BbinoNHeHnu 6oe-
8bIX 3aAaHun. MHOrve u3 HUX KU nocne
BONHbI NPOAONXKANN CBOIO HENErKyl
cnyx6y, nepenasan Ceon ONbLIT U 3HAHWUA
CneayiouwM NOKONEHUAM PaAAUOKOHTP-
pa3ssenumkos.

Mol 8 HEONNATHOM RONMY Nepea Temu,
KTO B CNOXHEWAWUX yCNnoBuUAX BOEHHOro
apemMeHn pa6otan wa 3asopax NoO Npo-
M3B0ACTBY paauoaeTanen, k1o pa3paba-
ToIBAN INEKTPUYECKUE CXEMBI U KOHCTPYK-
LHIO NPOCTLIX B YNPABNEHUM U HANEXHBIX
pPaaMoNpUEMHUKOB, NeneHraTtopos v pa-
AWUOCTaHUWA, KTO C NAANbHWUKOM B pykax
TPYAUNCR B CeKPETHLIX NnabopaTopusx Haa
n3arortosneHnem cneuuanbuoﬁ TeXHUKH,
KTO CYTKAMU HE CHUMAN rONOBHLIX Tene-
$oHoe, sbnBnnn B adupe paboTty epaxe-
CKMX PaanUOCTaHUuWiA, KTO C aBTOMaToM n
HOCUMbIM NEeNeHraTopom Ha rpyau npo-
6upanca yepes 3apoCMM HOYHOro neca 8
NOUCKax BPAXECKUX areHTOB W HAKOHel
TEMN, KTO 06beanHUN yeunua sCex 3Tux
nogen, co3nas eanHylo CucteMmy noa
Ha3BaHueM Cnyx6a pagrKoOHTPPa3eeaku.

Beynan nm namars!

Mo marepuanam my3es pPaanoKOHTD-
passeakn O®CBE Poccum, r. Mocksa



N3 NCTOPUUN PARNOIJTEKTPOHUKHN

Mo cneay apuopnos A1 n A2,
nnu...
COBEpPLUEHHO CeKkpeTHo—2

A. YEYHEB, noc. Bonogapckoro Mockoscko# 0611.

") a spems, npowenwee ¢ nybankauwu
) nepBoi 4acTm uCToprn O CO3AaHUK
nepebix NONYNPOBOAHMKOBLIX NPNEOPOB 8
Hawewn CcTpaHe, y MEeHRA NossBnnack AoNoN-
HUTEeNbHAR NHPOPMAUMRA, N HE TONBLKO NO
repmMaHUeBsbIM AN0AaM.

Teua I? 38
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Paspadorka xaBoiHoro
JIHOA@ MAM MOTORA OTCOpA
ARA CX6M ANCKPUMHHATDPOB
U APOOGHMX AGTEKTOPOB,
no TexHMUECKUM TpedoBa-
AUAM, COINACOBAHHHM C
ItPIA

Auoaw A1 nocnyxunu 0CHOBOW ANs
npoussoacTea Ha 3asope Ne 382
("NnyTon") cb6opkm U3 asyx nopobpaH-
HbIX NO NapameTpam Auoaos, NpeaHa-
3HAYEHHbLIX ONA NPUMEHEHUA B 4aCTOT-
HbIX ANCKPMUHATOPax TeNesru3opos u
aApyrom o6opynosaHun. Hassanu Takyilo
cbopxy — AK. Bnocneactemu 1y xe
dyHkuno OGyaeT B8bLINONHATL cOopka
cepnn (404 (poTo 1, povo 2).

CrpeMnenne ynyNwuTL 3nexTpuye-
ckne napametrpbl auonos 2 ewé B
Havane mx CepuiiHoro NPou3soacTsea
npuBeNo K cosnaHuio rpynn ¢ Byxeamn
oT "K" ao "P". OHu oTnnMannce NOBLI-
WEHHLIM NPAMBIM TOKOM LIEHOW YMEHb-
WeHWA AMana3oHa 4acToT 6naropaps
TEeXHONOrMKn BNNABNEHUA B KPUCTann
KOHTAKTHON UrNb), NOKPLITON MHAMEM.

B Havane 1956 r. npodpunbHbie HUN
MHTEHCUBHO HavYann UcKaTb BOIMOX-
HOCTV YMEHbWEHWA MACChl 1 yBenunye-
HWA HANEXHOCTM 3NEKTPOHHOM annapa-
TYPb 3EHUTHBIX CHApPRARoB 1 Bannncrn-

OKP - "Kanucp" lo_nnagy
OHHHX XapaKTepucT UK
[LNOCKOCTHHX I'6 PMaHHeBAX
zmonoB (BHAOHEREe npe-
AeNBHEX DOXMMOB,yMEHE-
meHHe - POKOB ,HCCIEN0Ba~
HEe TeMmepaTypHO# 3a-
BACHMOCTH, yAydmedue
CTA0UABHOCTH Napamer-
poB)

YnpaBnenna
paI!ul}"'l‘[l

IkB.56r.
Jayumenue axcmayaragu- S I'zassoro - -

4Yecknx pakeT 8 Lensax NoBbiweHun o6opo-
HOCNOCOGHOCTU HAWero rocygapcrea.
CrpaHa penana nepebie warv K 0CBOEHUIO
KOCMWYECKOro npocTtpancTea. B 3ton
CBA3n NoaBuNacsL HeEOHxoanMoCTL B pas-
paboTke manorabapuTHbIX U YCTONYUBLIX K

100 99
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K/c-289 paprca puoxy TUmA

THBEOM OfOpWIEHIM
OT4eT Nno Tene.

BHewHnWM ¢dakTopaM paavoaeTanen.
Nepen HN-35 6bina nocraenena 3anava
no pa3paborke npubopos no npoduno
npeanpuATHa, CNOCOOHBLIX BbiAEPXUBATL
6onblwmne neperpys3ku. B8 pamkax Buinon-
Hennss HUP "Op6uta” A. H. Myxan pa3spa-
6oTtan TY 1 NPUCTYNUN K CO34aHUI0 TEXHO-
norvv Npov3eoACTBa ANOACE 8 Kopnyce,
kak y 11, KO C npeackasyembimun cTabunb-
HbIMU NapameTpamn, kak y auoaos A2,
nnu nyvwe, rae ANA TOYEYHOr o KOHTAKTa ¢
KPUCTANNOM NONYNPOBOAHMKA OH pewmn
MCNONBL30BaTL WMINY, NOKPLITYIO UHANEM.
Ho B8 HanaxeHHyI0 ¥ NAHOMEPHYI0 paboTy
8MewanocsL pykosoacTeo focynapcraeH-
HOro KOMUTETa NO PAANOINEKTPOHUKE — B
cepenuHe 1956 r. BbIWNO NOCTaHoBNEHWNE
Coeeta Munuctpos CCCP o nepepave
nabopatopun TOYEYHbLIX AWNOAOB BHOBb
obpa3osaHHoMy HUN-311 — Byaywemy
3asoay "OnTpoH”, emecTe co ecem Nepco-
HanoMm, v NO3TOoMy PaboTel NO TEME He-
0XUWAAHRO 3aTAHYNCH.

..... “wava nag SoUTTCEKNHYECKHA OTReT

99  Teua mumonnena NONBOCTEN U B CPOK
B COOTBETCTBUH C yPBEpRAGHHHM
Texnuveckuu aamamuen.Pazpadoran
METON OTGOpa napHWX AMO10B,06ecme-
WMBADWNA UX KAYECTBERBYD pacory B
CXxeuax AACKpPHMHRAATA W APOGHOrO ze-
TerTOpa.Co3zana KOHCTPYKOMA Kpemne-
BHA MOZOB oGecnewuBanman ynoGcTHo
B 3RCIU[yarTamm, npoaeﬁau 3aBOJCKHE
UCMHTAEWA Ba 3aBojax e 616 m 528

CocraBnen Hay4HO-PeXRBYECKUf OoTyeT.

Taxnm ob6pa3om, Anexcanap Hu-
kudoposuy 8 Havane 1957 r. yxe 6bin
coTpypHukom HUN-311 n pabory Haa
avogamu cepuia A9—A14, 0101 yxe
3akaHumBan Tam. [lanbwe OCHOBHOW
ero cneuuanuslauymen cranu CBY pe-
TEKTOPHBLIE 1 CMECUTENbHBIE ANOAbI.

BuinpamuTtensHbie anogsl Ar-U21—
Ar-U27 8 peaynbrate mMoaepHwdauvu
KOPNYCa U TEXHONOrMU U3roTOBNEHUA
(OKP "Kanubp") ¢ 4-ro keaprtana
1956 r. ctann wa3wmeateca A7 (¢Po-
710 3). PaboTa no mogepHusaumm Ano-
po8 6bina nposeneHa Ha TOMUNUHCKOM
INEKTPOBAKYYMHOM 3aBoae, rae v 6uin
HanaxeH Nx CePUNHLIA BbINYCK.

B HWN-35 30 ceHTnbpa 1957 r. rnas-
HbIM KOHCTPYKTOpPOM B. fonpexbeprom
Ha ocHoBe pab6otel A, Nyxas (HUP
"BeHTunb”) Obina 3akonvyena OKP
"MapoM™ Nno pa3paboTke MOLWHbIX rep-
MaHuesbix anoaos cepunt A302—A0305
(dpovo 4). Kax suaum, cHavana 060-
3HaYeHne 3TUx AUOAOB OTANYANOCh OT

PaGora minomEena B CPOK B HaXORAMTCA B
0 cramue BReppeHUs 3%¢ MPTN.BRex-
v%—? B HOBOM KOHCTDYK-
.Coczannen TexuuuecKulh
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flo Teme "BHMPALMTRIL™ 1
ipomesieno 06CENOBANNE FPUANMOBUX MOOROCTHIK 7 4]
amoxop EomcTpyRmmM JOTH=CKE-245 B HM n/a 281. 4

BumonHeHH DaGOTH HA YUACTRO CHmeAHX /AKOTOBR M lw
onuTRAA NAPTHS JHOTOP B KonudecTne 10.000 meyE. A luwll 4

y9aoTE® R ROMRY roAa BunymeHo 30,000 mre AHONOD.

’, 29 TMAANY -'-nn \
4l

NPUBLINHOFO ANA
Hac. K koHuy ropa
Ha ONBITHOM 3aBO-
Ae 660 npovase-
aexo 10000 rakux
npu6opos.

3. Cunopwe mwoms -1 # H-2.

4. TepMaHmeBye AMOZH B CTe RIAHHOM Kopnyce

#opoowuln OoTh
' pouu noc noBAON NANN

8 pacnmo ulml Cosera M
ou ouflo-ponn X B MoyeMaTNYOCKN
0 Tpedyprca repuanvenue AHOAM [POMS
pulonunocnon OpoMHEAGRHOCTH .

LABE ODONBBOACTBA BYOPOro DOAYrOANA MEHECTEPCTH:
CPEeACTR ABTOMATR3AUAE TpeOyeTcA repuaNNeBEX &
LHTYK, B YoM uHCae:

ATl - 50 TuC.uWTyK

Aru-5 - 70 THC.mYYK

Aru-7 - 50 ruc.aryk /
. Aru-8 - 90 THC.WTYK w

He mory cpasy Hawarb pacckas npo
co3pnaHue NpubopPos Ha OCHOBE KPEMHMA,
NOCKONLKY K pa3paboTke kak KpemHue-
8bix NPUOOPOB, Tak U repmMaHWeBbiX
nmenn oTHowenune, nommmo OKB-498 1n
HWN-35, ewé nse opraHnzauuu. 310 —
NeHuHrpaacknii  pr3nKo-TexXHUYECKUn
nHCTUTYT (NNOTU) v CKB-245, Gyaywmin
BHUULUIBT ua Mockesl. Bmecte OHW
HaynHan ¢ 1954 r. 3aHUMANUCL Hay4HO-
uccneposarensckumu paboramn no rep-
MaHVUeBbLIM GUONaM, NONYYNBLUM Ha3ea-
HWEe CNOMCTLIX, NNOCKOCTHbLIX, NO-COBpE-
meHHoMmy. B pesynsrate NOTU n CKB-245
B8 coapyxectee ¢ HWUWU-35, swnonnue
OKP no teme "Bunpamutens”, paspabo-
Tanu NNOCKOCTHLIE CunoBbie avoas A1 n
02. MpoussoacTteo ux 6biN0 opraHnsosa-
HO Ha ONLITHOM 3aBoae Ne 498 (“Crapt”).
K xoHuy 1955 6bin0 n3rortosneHo
30000 wT. HeMHOrO noa ApPYrumM 0603Ha-
yennem — CAA1 u CA2. Nx napameTpw ann
MEeHA OCTaITCA 3araakon, 0cobeHHo Tep-
MUH "cunoewe” (poto 5, poTto 6).

BoT 8 3TOM, BUAUMO, U KPOETCH NPUYU-
Ha NyTaHWubl B NPUCBOEBHUN NOPALKOBBIX
0603HAYEHUA FEePMAHUEBLIM TOYEUHbLIM
avoaam Aru-C (41) v Aru-crexno (42).

370 NOHATL MOXHO #3 NPUBEAEHHDLIX
dorosupesok (Pporvo 7). FOCT 5461-56
ewé He Bbin pa3paboTaH, a BCe BbiuieyKa-
3aHHble nagennn yxe Goinn.

Paccka3 npo repmaHvesuvie aMoab
MOXET 0Ka3aTbCA HENOMHLIM, eCcnn He
Hanucate O nonbitke CKB-245 cospate
ANA CBOWX BbLIYUCIUTENLHBLIX (MaTemMaTn-
YeCKUX) MaLLMH ONLITHYIO NAPTUIO repMa-
HUEBbIX TOHEYHbIX AUOA0B NOA HA3BAHNEM
D4. YnoMuHaHue 0 HuUX eCTb 8 TexHuye-
CKOM ONUCaHuK NEePBLIX BLIMUCAUTENbHLIX
mawuH “Ypan" ot 1955 r. NapameTpbl 1
CcTabnnbHOCTL 3TMX NpUbopos Gbina Tako-
BOW, 4TO, CYAN NO HANAGHHOMY AOKYMEHTY,
AATUPOBAHHOMY nionem 1956 r. (povo 8),
8 CEepUitHO BLINYCKAEMBIX BbINUCAUTENL-
HbIX MALWNHAX OHU HE NPUMEHAANCL. YTO U
He YANBUTENLHO, NOCKONLKY Anoasl Ar-U4
n apyrue yxe npowni obkatky spemeHem
n xopowo ceba 3Iapekomengosanu. B
NOKYMEHTaxX TaKke BCTPeTunancCb anoaul
A5, KA-1 vn KA-2 Bcé vex xe pa3pabortin-
x0B. HO, KpOMEe YNnOMWMHAHWA O HWX, Ha
AaHHbIK MOMEHT 6onee HNM4Ero HamTu He
yaanoce ($ovo 9).

Monpo6ylo OKOHYNTL NOBECTBOBAHWE O
repmaxuessix npubopax u CKB-245 wHa
ONTUMUCTUYHON HOTe. MNo3ToMYy €000~
Wwa, 470 NepPssiM WWPOKO NPUMEHRe-
MbiM $OTOANOAOM CTan pa3paboTaHHbIR
B 37O OpraHu3daumnm 8 1958 r. repmaHne-
sbin amon ©A-1, KOTOPLIA AOAFO U yC-
NEWHO BbiNyCxancA Ha 3asoae "Candup”
($povo 10).

Kpemnuesbie npubopsl

BcnomHWM BOEHHbIX pa3paboTunKos 13
HUN-885. KoHeuHo xe, OHU Bbinn Hepo-
BONbHLI HeGONbBWMM TemMnepaTypHbiM
WUHTEPBANOM repmaHuesbix Npubopos, B
TOM YUCNE W TPAH3NCTOPOB, U TpeboBann
CPOYHO ero pacwunpute. OHu 6ecnpepobip-
HO HANOMWHANY B PASNUYHBIX NHCTAHUMAX
0 CBOMX TPE6OBAHUAX K NONYNPOBOAHNKO-
BbiM NpuBopam.

K xoHuy 1955 r. oprannaaupsmmn NOTU
BmecTe ¢ CKB-245 v HNN-35 Heaasucumo
Apyr oT Apyra 6binU BLINONHEHB! HAYYHO-
uccneposarensckue paboTet No Teme
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18 Ppaspacorka Cii-045

0r0 masnavyeHnA YEOA
paspadorra CRE-245.

lFlnpmnem onsanaoll 1958 r. lumu?(w

Teua 1 4

HHP - “Basa” ggg; .CM
PaspadorKka HH3KOWACTOT-

uoml:'J KPOUHEEBOro Bungg— b 980—422¢cc
WMTeNA HA Culy TORa or 2I/Y¥-54r.
Ma @ ofpaTHOE HANpAEe- [l pukas

gae 10 25B,cnoco6ROro N I 97¢cc

padoTarh mps reunepaty- or I/JI-54r.

e OKpyEapmeill Cpejn CBH-
ge 10880.

Maren W €

PoB)

OKP - "Nannma" o8
PaspaGoTKa OMMTHHWX 00—
paap:am K euxuenux“gonon
Ha Gage HUP "Basa” OO

COBaHO 3ajaiip
CoraacoRanD

o naasy
a

f‘"lhmlo" -lozyrposozm-
OBM® OpBOOPN 338 nC-
NOI33088HNA B RAUeCTse

[ BCTORANEOR 0NODHOro
GUDARERHS B CXeudx CTa0u
& JBAHHOr0 BENPAMBTE-

Irn. gepexoxmT ¢ I957r.) -

T'ocyaipeTBesnan KouuccHA npmwaana Teuy “Haseo® s_unile 1958r,
Onnw paspadoranu Auoan J-808-8I8. e
. CBOchie BuNyCka Anonos /-808-818 masaro ¢ A@BapA . 1958r,,

N9 07NN

pw JT0M B (eBpane u3roroBneHs 1646 weyk.

"Baaa". Pa6ora 3axniovanach 8 CO3naHnn
KPEMHUEBBIX BbINPAMUTENLHLIX AN0A0B CO
CKPOMHLIMW NapaMeTpamMun, HO C MaKCu-

Jlex.SSr. Jlex.SSr.

lixB.S6T.

1598 r.  Tocmow CM. xe
“:;:gv;'o:'wcn vo| |
oRY y
?8-1 :}l 33"
1958 r. Nocxomcxal ‘
o) ”ua(}::n”‘
3= B ._1,4.}'\",' |
1958 r. S

manoHon pa6o-
yen Temnepary-
pon 100 °C (¢po-
70 11). HUN-35
npepvasun locy-

100 100

(kp.S57r. 40 I00 SO0 200 189 189

—aa PAA Amaa ~Amm eaa ®AA

Pagoro mo zeue sHNOJWEHE/B yC-
TOHOBACHAND CPIE E GDNERTE
zowrccpef.

krr Toc.xowice:m o <3/I¥-58r,

icc 8C0  4C0 34

AAPCTBEHHOW KO-
muccnn 100 na-
FOTOBNEHHbLIX
AM0AN08 C NPEBLI-
WeHNeM TexHu-
4eckoro 3apa-
Hua. Patorta 6bi-
na onobpeHa. A
8071 CKB-245, xak
MaroToBuUTENS,
He CMOr Ha TOT
MOMEHT BONNOTUTL B M3nenus Tpebosa-
HUA 3aka3ywvkos, v 8 utore 8 OKP nownwn
ANOALI, caenaHHble AnekcanapomM Huku-

450 250 448 248 Teua mwnosnBeRa no

¢doposuuem Myxaem. OH 6wn MasHbiM
KOHCTPYKTOPOM TE€Mbl NO KPEMHWEBLIM
avonam ot HAW-35.

Bmecte ¢ tem, focypapCTBeHHaa KO-
MMCCUA, NIY4MB pPe3ynbraTel paboTwl, Npo-
senénHon NOTU u CKB-245, npuHas 80
BHUMAHWE UX A0BOAbLI O NNOXOM KavecTse
xpeMHuna (Hn3koe 06vEMmHoe conpoTmnene-
HME), C KOTOPbLIM NMpUWNOCL paboTare,
pPEeKoOMeHA0BaNn0 NPOAOAXUTL uccne-
NOBaHWA NO W3y4eHWIO CBONCTe npubo-
poB, He oTeevalowwx TpebopaHuaM BoOEH-
HbIX, HO HEOXWAOAHHO NONYYNBWNXCA C
o6paTHOt BONLT-aMNEPHOW XxapakTepwuc-
TNKORN, KaK y ctabunosonubTos. Takoe BOT
Havano 6bino y crvabuautponos... 3a-
6asHO, He npasaa nu? Mnoxoe Ka4ecTao
UCXOAHOrO MaTepuana ABuUNOCH Ha4YaNoOM
noseneHna Ha ceet w npubopos, uime-
HAIWUX EMKOCTL NOA aeincTenem obpar-
MO0 HaNPAXEeHUs — BapaKToOPOs 1 Bapn-
Kanos.

MHOCTBY U B CPOK.,
B COOTBETCTBUN C YTBOpREAECHEMM gex-
Buuecknu 3apanmew. PaspaGoram cno-
COG W3IroTOBAGHNA NNOCKOCTRONO JHO-
Aa.lsrorosnieay 100 wr.nadoparop-
BHX MAKETOB KPOMEAEBOTO TMOZa,
NonyyeHy MpeRBapuTenbhHe panBHe
No @x csolicTedllsroronnems or-
AenbBue o6pasn UOROP HA OGpaTHOE
BanpAsesde o SOB « BHMpAMNEHRNA
70k IOOua, cnocoduueogadomn npe
Teuneparype mume I00°C. Mo peayns-
TaTau mpopepensofl paGoTH B NNaHe

6r. NpenycMoTpeHa ONBTHO-ROH-
CTpykTOpCKan pagora mo Teme "Num-
8a".CocTapnen HAyYKO-TEXHEYECKAMH
order.PaGoTa npensABnesa Ba roc.
KOMHCCBD .

lpoBexesa padoTa DO ONPEHENOCHLD BO3UOX™
ugt:?u ACMoNb30BaHAA 06pasnod MMONOB B

fie QUOPHOrO JMOAA.LeXAUISCKAA TOTOB™
gocTs BCell pacorH - 40%.

noiinx wumnwnoun M GDOK.JAVIEO BABAHEE

nopesttid

oc.

Takvwe pa6orbl 6bin NPOAONKEHLI 8
HWUN-35 no temam “Manbma” (poTo 12),
"Nanno” (poro 13), u e ¢pespane 1958 r.
66in0 BuinyweHo 1646 cTabunnTpoHos
cepuit 1808—813 (dpovo 14).

ApyruM  cneactavem  HeyaauHow
NONLITKW CO3AATb NNOCKOCTHHIE KPEMHUE -
B8ble AN0ALI AN CBONX CHETHO-aRaNuTU4e-
cknx mawuH Tanpema JI®OTU n CK6-245
6bina pabora no pa3paborke AMOROB C
oYeHb ManbiMKu 06pPATHbIMKW TOKAMKU —
HUP “Mapya”, nonyynswan sonnoweHve 8
anopax cepun Ni225, TaKke CO30aHHbLIX B
HUN-35. (poTo 15, poTo 16).
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Byzyr samepmesn pa3paGoTEOf MarROraGapRTHEE XDEMEEEBHE

ToyeuHble KPEMHUEBLIE ANOALI CEPUn
A101—A103 nosenAnCb TOMHO TaKk xe,
kak u 19, 8 xone soinoaHeHnna paboT no
Teme "Opbura”. OHn Havanuco 8 1955 .
B HUN-35 n OGbinn 3aKOHYEHBLI K KOHUY
1956 r. 8 HUU-311. (doTo 17, do-
10 18).

Nabopartopuin NNOCKOCTHLIX BLINPAMN-
TeneHbiXx AMoaoB Obina nepeseneHa B8
HUN-311 Tonsxo 8 1959 r., cneposatens-

Tema le 57,

HAP - "OpGura”.,
NccnegoBanne BOaMOx-
HOCTM CO3ZAHUA MoMe-
XOyOTONYMBLIX pammo-
BapupatTenelt ¢ mpume-
HOHUGM MOYATHHX CXOM,
MOJy NPOBONHUKOBLX Mpu
GOpOB U HOBHX MArHUT-
HHX M JUSJIOKTPUYECKUX
uMarepuajioB, Usroros-
NIOHU6e smadopaTOopHLX

o6pasuoB U cocTaBie-
HUO HAYYHO-TOXHMYE-
ckoro oryera.(llepexo-

ZEf CYeTEO-pemapmEx ycrpodicrs ( HEP "Oapgsa®).

aur na I9S6 rox).

HO, ONbITHOE NPON3BOACTBO
yCTaHOBOYHbIX NApTUA Bbl-
COKOBONbTHLIX N MOUWHBIX
ANOAOB NPOUCXOAUAO Ha
6yayuiem “Mynbcape”.

Avoabl cepun N206—
A211 noseunucs, 6naropa-
pR HWP “Nlun3a” n OKP
"HeBa", 3aKOHYEHHLIX 8
TpeTbem kBaptane 1956 r.
MasHoe ©6bin0 co3paTe
npubop C NPAMbIM TOKOM
He menee 100 MA, coxpa-
HAlowun  paborocnocob-
HOCTbL Npu O6pPaTHOM Ha-
npsaxeHuu He meHee 150 B
n TemnepaTtype 100 °C
(dovo 19, poto 20). Nep-
BbIM, OTHOCUTENBHO CUNb-
HOTOYHbIM C NPAMbIM TOKOM
Ao 400 MA, nonywuncr
avoa N201, co3paHHbIG 8
Havane 1957 r. (¢povo 21,
$oro 22).

(poBoaRTCE PAGOTM 0O NONYUEEED A EC=

PAIUO Ne 4, 2020

VHHP == .S6r. .S7p. 287
s ol 8 BOTO 7 «;“ §er s so }00 pRa CIEIODAEED CBOMC?S ANGAYIAOEEONC P-0
Lecl g nepexoid HAa RpeuHmm .BNNoNBOmEE TeMH
IpSTORHOTO & ’"’2535 opa BAXOANTCE UOX YTPO30R CpuEa EBUXY
TEMTopaLTRe pam e 02CYTCTEAS HOOGIONMMOrO EPEUERE.,
!elmepaggg by mg' CocTanneEa PeXHENEGCKAA QHROTANER 0O
it Ienmlsrg: 400 wa ge:e.‘imgﬁcxu rorossocts Bcel
R ohvar padozu = .
# o6paTEOe HANPHAEBEEE
yi ”g'e,:2°:a 1957 ron/ S8 :
epexs, . : - 3
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Mocne npnobpetennn Heobxoaun- 13
MO0 TEXHONOrMYeCKOro OnNbiTa
6inu co3paHs gnoasl cepuit 214 u
N215 (¢povo 23), paspaboTaHHbie 8
1958 r. no teme “Mpeanor”. Konew-
HO, CHaYana ux supinyck 6uin HanaxeH @
Ha ONbITHOM 3asoae HUN-35, v 8 [" ,
1959 r. 661n0 u3rotoeneHo 700 wTyk. m
Nocne 3T0ro NPon3soAcTeo 6uino ne-
penaHo Ha 3asoa Ne 498 (6yayuwn
"Crapt”) v Ha 3asoa HUN-311 (do-
10 24).

CotpyaHukn nabopatopun nnoc-
KOCTHLIX Anonoe 8 HUN-3118 1960 .
no teme “MNpeamert-1" paapaboranu @
MOUlHbIe  CTabunuTpoHm  cepui
NB815—A817 u apyrve aHanNoOruyHbie
(dpovo 25).

Mano KTO 3HaeT, 4Y0 nepsuie
uccneposarensckme paboTel, Haua-

Toie 8 1957 r. na Gyaywem "MNyns-
cape” C nepexnovaTenbHLIMY NOAy-
NPOBOAHUKOBLIMY Npubopamu (Tupn-
cTopaMu), npeanonarany NCNoNL3IO-

BaHWE repMaHunsa Ana Co3naHnA (kak =
ux Torna Haswieanu) ynpasnnemoix )
anonos (povo 26), HO B8 CKOPOM <
BPEMEHU HAYYMNNUCLb NPON3BOAUTDL o
KPEMHWA HYXHOrMO Ka4yecTea v ynpas- o
-
9. Qi ~rhonar R . TTN N s
as J.3anucka ’ i L
uo§8§¥$r§°ﬁﬁg&yﬁé“£m“"% 1B.S6r. Mn.570. g 100 2170 137 1833 1338 Wsrorosnenn W ne >
Juoxa, padorammero mpm = g-SScc : #/c~745 260 nr.nadopampmmogpg;“a D
cpoms T2U68 DUPTRAMRSH (oo esus o i o,
CXIMO : orc A g
BENDAWIERENH Tok 400ua fiefm co- XOnHOrO uiTepm.“;ng';:gggngc
u 8 PaTEOE HampARenpe ~47cc) napamerps OOPANOD BEZe TpeGoma- =
B (Do ram e 341) HE{l TEXBEYCCIOrD 3anammy. (@)
(Hepexozxu! #a I957r,) Ieg;’,“c'" FOT0BHOCTS Beell padomy

NReMole AMoab Pewunn Aenatb Ha ero
ocHoBe, a He u3 repmanua (dpoto 27,
¢oTo 28).

HemMHOro 0 NPOMBIWNEHHOM NPON3-
soactee. C 1959 r. paapaboruuku nony-
NnpoBOAHNKOBLIX Npnbopos HUWN-35 n
HUK-311 nocne ebLINYCKA ONBITHLIX
nanenunin nepepasanu cepuitHoe Npo-
VW3BOACTBO Ha 3aKPennéHHuie 32 HUMU
npeanpuatua. Ana HUN-35 cepuitHbimu
3asonamm  6uinn  “Ceetnana” (fle-
HUuHrpan), BopoHexckuii, BpaAHCkuA,
Hoeropoackuin, TawxeHTCKkui, PUXCKuit
N ANexkCaHaApOBCKUIK 3aBOALI NOAYNPO-
BOAHUKOBLIX Npubopos. Ana HUN-311
ato H6wian  TomunuHckun, Hosock-
6upcknin, "Craptr” (Mockea), Capan-
ckuin, 3anOpoXCKuUA ©n XepcoHcKue
3asoapi.

BHumaTeneHbIl uYrTaten, obpartuT
BHWMAHNE Ha OTCYTCTBWE B Cnucke
3asona Ne 382 “MnyToH”, nM3secTHOro
KaK NPOU3BOAUTENA NONYNRPHLIX AMO-
aos A2, A9, 4101, TpaHancTopos cepui
N4 nw N201—N203. No peweHnIO NpaBu-
Tensctea ¢ 1960 r. oK He NpuHUMan yya-
CTUA B8 CEPUNHOM NPOU3BOACTBE HOBLIX
NPuU6OPOB, CO3AAHHLIX OABYMSA BEAyWM-
mn HUW nocne 1959 r. Heo6xoanmo
6b1N0 CHU3UTL Harpysky Ha npeanpua-
The, 4Tobbl HEe OTBNEKATL NPOM3BOACTBO
o7 npodunbHOon TemaTukn. Bmecrte ¢
TeM, HECKONbKO HOBBLIX W3AeNuni, CO3-
AAHHBLIX CAMOCTORTENLHO, BbIWAW N3 €ro
KOHCTPYKTOPCKOro 6/0po, B 4aCTHOCTW,
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BHMOAHBA ¥ mpex"aABun x npueuxe Haywo-uccnenoaarenbcxyn

no vewe “lipexnor” -

“llnockocTHEE KDewHMeBWE RHOLY WA TOKY

>adotyor I xo JOa mpu odparow nanpaxennn or 1008 po 2008

ia ogMH aneueHT”.

POAMOONCKTPOHMKE K 474 of 27/ X~

ODHTHO-KOHCTPYKTOPCKYD padoty no reye

cepiiy CT@OMINTPOHOB
u 15-1008 /5 BT./

OKP-

UpammasgsdeHHEY LIA UCNIONBA0zaHyy g L@ pe Ruoy anpry

Yerpoficrsay,"

60r. Hig-311 38KoaMy

"lpesuer-1° -paapadomi
Ha Hanpazenne g-I53 /1081/

"FaspadoTra re;;ua.une
BuX yipanasnersy o
i K08,

OcHopaHueM 1A MpoBenemun ‘padom |
op B 22 oz 16 Jespass 1957 r. ¢ n/g 14¢p,

Padora nocBomwiack 8 nepuoy ¢ {espazs 1987 p. go
gy 1957 r. locynapcrseHHbe udmurasus Nepenecemy

cheunansHou#
BapuaHT aunona
A2 — awon ce-
pun 1600.
Takopa kpar-
Kafa UCTOPURA CO-

3naHmMn  nony-
NPOBOAHUKOBbLIX
avMonos M cra-
HOBAEHWA OTpa-
cnu B uenom 8

Hawewn cTpaHe. KoHewHo, MHOrue ¢pakTbi
¥ COObLITUR, NO Pa3HLIM NPUYNHAM, He
OTpaxeHbl B 3TOM He6oNbWOM uccneno-
BaHUK, HO FNABHOE, HA YTO HYXHO obpa-
TUTb BHUMAHME, — 3TO TeopHeckan
pabora 60nbLWOro Yvucna TananTAUBLIX
WHXEHepoB, B 4aCTHOCTW AnexcaHapa
Hukundoposuua Nyxan, MHOrMxX TeXHUKOB
u pabounx, NO3BONUBWAA NOAACPXUBATL
060pOHOCNOCOOHOCTL HaWwen CTPaHbl Ha
BbLICOKOM YypOBHE. i3}



TexHoOnornueckas
CUHTYNSAPHOCTDL

A. IN'OJIbILWIKO, kaHA. TexH. HaykK, r. MocxkBa

“"Henb3s mMannnymmposars KOCMUYECKNMY NOHSA-
TUIMIN 8 NAPTUAHBIX Uensx”.

(Cepren Anexcees. "Coxkposuwa Bansxmnpun™)

DHAKO Mbl AOXUNU A0 TOrO MOMEHTA,

KOrna 8cé nHGOPMMPOBaHHOE 4Yeno-
8e4eCTBO C HETEepnNeHneM oXxwvaaer, Kkoraa
cbynyTtca NporHo3sl Ha 0603pumoe Gyay-
uee He OT aHaIUTUKOB-3KCNEPTO8, @ OT
dyTyponoroe-danractos. N paxe Tenepo
NOHATHO, NoueMy — BaHaNbHO He xeaTaeT
daHTaaum anf NOHUMAHWA TOro, u4TO
6ynet nnu moxert 6biTb. A 0OXVOAETCRA BOT
4TO...

Heu3bexno HapsuraetcA cobuitune,
npeacrasnfowee CoBEePWEHHO OCOObLIN
OTPEe30K BpEMEHN, Ha3bIBAEMbIA TEXHONO-
rMYECKON CUHIYNAPHOCTLIO, KOoTopan Oy-
AeT RBNATLCR CNeacTBMEM UENOro KOMn-
nekca TexHoONornyecknx NPeanoCcHINOK.
OCHOBOW, KaKk ® MHOrOe B Hawe BPEMA,
ABNAETCA CTPEMUTENLHOE Pa3BnTUE WH-
PopmaunoHHbix TexHonorun (UT). B ero
paMkKax soT yxe noutn 8 TeveHue S0 ner
BLINONHAETCA 3aKOH Mypa, rnacawmn, 41o
6bicTpOAECTBME KOMNLIOTEPOB yABauBa-
eTCA KaxAabie NONTopa roaa.

MoMUMO NPUBBLIYHBIX HAM KOMNLIOTE -
pos, 6bICTPO pa3BvBaEeTCA HanpasneHwue
KBAWTOBLIX KOMNBLIOTEPOB, KOTOPbLIE NO3-
BONRAIOT UCCNENO0BATL CNOXHLIE KBAHTO-
Bbl€ ABNEHWNA, NOCKONLKY COCTaBNAIOWME
nx KyBurtbl MOryT NPUHUMATL MHOMO CO-
CTORHUIA, @ HE TONbKO HONb UNK eANHULY.

CoBepwenHCTByITCA HenpoceTtn,
npeacrasnsowme Co60n NPOrpammHbLIe
anropuTMbl, NO3BONAIWUE UTEPATUBHLIM
NyTEM MATU K HameuweHHon uenu 6e3
fanbHenwero yvacTtus yenosexa. MMeHHo
ux 06bIMHO HA3bLIBAKOT CEroaHA NUCKYCCT-
BEHHBIM uHTEennexTom (MUN), xora noka k
HUM Bonee NPUMEHNM TEPMNH MaWWHHOE
obyyeHne (machine learning). 8 CMU
nopon npeacrasnfeTca NN xak KOMNbIO-
Tep, B0 MHOro pa3 6onee yMHbIN, Yem
4enoBeK, YTo, KOHEeYHO, CUNLHO npeyee-
nnyeHo. Tem He meHee cospemeHHin N
yxe "apobyer” ceba 8 6ecnunoTHbIX
CpeacTaax NepeasmxKeHnn, B Pas3NuYHbIX
ABTOMATU3UPOBAHHLIX  AHAAUTUYECKNX
cucrtemax, a BuaeoaHanuTuka yxe
8CTPaMBaeTCA, K NPUMEPY, B UHTENNEKTY-
ancHbie Bugeokamepbl, 4Tobw He nepe-
rpyxatb CETW CBA3WN AnWHen wHpopma-
uven. Hy a takoe noHaTue, kak Bonobwwe
Nannbie (Big Data), yxe NnpoyHO BOWANO &
Hawy XW3Hb, NOMOran na NOTOKa BCEBO3-
MOXHbIX AAHHbLIX ONPEAeNATb CKPbITbIe
noTpebHOCTN, PUCKN KW HOBbIE BO3MOX-
HOCTH.

Bce aBTOHOMHBIE NHTENNEeKTYaNbHbIE
YCTPOWCTBA HYXAAIOTCA 8 3P HEKTUBHDLIX

ANLTePHATUBHbLIX UCTOYHUKAX 3Heprun. B
4acTHOCTH, pa3pabarmBaembie B Pa3HbIX
CTpanax “aTtomHbie Hatapenku” Ha pas-
PNUYHBLIX U30TONAX CMOrYT aBTOHOMHO
paborate or 100 po 100 Twic. nev, He
NPEACTaBNRA ONACHOCTN ANA NONL3IOBA-
Tenen.

Cneayet 3ameTuUTb, 4TO BCeE Camble
HOBbIE W NEPCNEeKTUBHbLIE OTKPLITUA B
obnactu UT nponaownu e8cero Nuweb 3a
kakux-To 30 net, cCMEHWB HW OAHO NOoKOoNe-
Hue pasnuuHoro obopynosawnn. Bce-
BO3MOXHbIe YCTPONCTBA HA rnasax "ym-
HEIT", 1 Mbl FOBOPUM YyXe He TONbko 06
"YMHBIX" KOdEeBapKaAX U XONO/UNBHNKAX, A
06 "yMHLIX" oMaX, rOpoaax U Aaxe cTpa-
Hax. K npumepy, MHOrne pyxosoamMTenu
rOpOAOB, PErnMoHOB 1 rOCynapcTs UMEeoT
8 CBOEM PACNOPAXEHUW CUcTembl NOA-
aepxkn nNpuHaTus pewennn (CNNP),
KOTOpPbIE Ha OcHoBe CobupaembIx OTOBCIO-
AY A3HHBIX NOMOraloT BOBPEMA Cpearnpo-
BaTb HA TY WAK UHYIO CMTyaumio (a ewe
nyvuwe — eé CB0eBPEeMEHHO NPeABUALTD).
CTOoUT N NOACHATL, YTO BCEBO3MOXHbLIE
aHanNuTUKM © akcnepTsl, obecneyvsato-
wme ¢yHkumoruposanne CMNNP, nocte-
NEHHO YCTYNAIOT B HUX CBOW PONK Cucte-
mam aHanuaa Big Data v UN.

Nonywaetca Tak, 4TO0 O0AHAXAbLI BECL
3TOT NN pa3oBbETCH A0 TaKOh CTeneHw,
HTO MOLHOCTb KOMAbBIOTEPHbIX NPOrPaMMm
NPEBLICUT BLIMUCAUTENLHYID MOWHOCTL
HeNOBE4ECKOro Mo3ara, u Yoraa HacTynut
TaK Ha3biBaeMan TeXHONOMMYeCKan CUH-
rYNAPHOCTL. [laHHbIN TEPMNH NPEANOXUN
n nybnuyHo npeactasnn 8 1983 r. mate-
MaTUK W HayuyHbin PaHTacT npodeccop
BepHoH Bunpx. No ero cnosam, opHaxab
noAan coTeOpAT Bonee moryulecTeeHHbIN
MHTENNEKT, YeM 1X COBCTBEHHBIW, 1 B 3TOT
MOMEHNT 4enoBevecTso AOCTUrHeT caoe-
06pa3HOn CUHIYNAPHOCTW, a ero panb-
Henwan cyabba cCrTaHeT HenpeAackaaye-
Mon. Haye rosopn, MaeHbIM y Yenoseve-
CT8a CTAHET TOT CaMbiii CBEPXMHTENNEKT U
4TO OH CAeNnaeT Co CBOUM TBOPUOM, KaK
roBOPUTCA, OAHOMY BOry n3BeCTHO.

Cob6CTBEHHO, CaM TEPMWH CUHTYNap-
HOCTb, O3HAYaKWMA TO4KY, B KOTOPOWN
B8CE, 4TO B HEW HAXOAWUTCA, CYPEMUTCA K
6eCKOHeYHOCTU, NOHUMAETCA B OYeHb
60NbWOM KOMMYECTBE CMbLICNOB: eCTb
CUHIYAAPHOCTL PU3n4eckan, kocMuye-
CKan, FPaBUTAUUOHHAN, TEXHONOTUYECKAN
u Ap. Haue ecero CNHNYNAPHOCTb UCNONb-
3yeTCA NPu ONNCAHWW HALWEr0 NOHUMAHVA
“"6onbworo 8apwisa”, koraa GyxsansHo U3

TOUKK B03HUKNA Hawa Bcenewnan, n 41O
Tam BLIN0 B TOWU CaMOW TOUKE A0 ONNCAH-
HOro COBLITUA, HaM OTCIOAA HE BUAHO.

8 CBOI0 ovYepenb, TeXHONOru4eckan
CUHIYNAPHOCTb 3HAMEHYEeT MOMEHT npe-
BOCXOACTBA TEXHONOIMIA HAR YENOBEKOM.
TexHonorui, 3ametum, KOTOpbIE Hauan
pa3suBaTb CaM 4enoeeK, NbITaACb KOM-
NEeHCUpPOoBaTHL TO, YEM, KaK EMY Ka3anochk,
obaennna ero npupoaa. B obwem, Tex-
HONOrMYECKaAA CUHMYNAPHOCTL (Un Npo-
CTO CUHIYNAPHOCTbL) ABNRETCA rmnove-
30 O TOM, 4TO wnaobpereHmne Hekoero
WCKYCCTBEHHOTO CBEPXWHTENNEeKTa BHe-
3aNHO B8bi30BeT Be3ynepxHuin TEXHONO-
rUYECKNiA POCT, YTO NPMBEAET K CUNbHBLIM
N3MEHEHUAM B YEN0BE4ECKON unBmMnNn3a-
umn. CneunanucTu Ha3biBalT 3TOT OCO-
6o BuA U 06wnm UWN, koTopuiti Gypet
KOHKYpupoearts C venoeekom. Ho kovo-
poit Ha camom aene GyneT co3nan eweé
OYEeHb N ONEeHb HECKOPO XOoTA 6t NnoToMmYy,
YTO Mbl CamMh He 3HaeM, KaK yCTPOEH Haw
nHTENnexT, kak paboTtaet Haw mo3r. Beanp
MO3r — Becbma CnoxHan buonornyeckan
MaLLVHA, KOTOPYIO, KaK NPeAaACTaBNAeTCs,
BeCbMa HeNnpPoCTo BOCNpou3secTn C
NOMOLLBIO ANTOPUTMUHECKNX KOMMNOHEH-
T08.

Ha cumnoanyme VISION-21 8 1993 r.
B. Bunax npeacrasun cneayrowme coboi-
TUA 13 PalaBUTUA CUNOTE3bl TEXHONMOIrNYE-
CKO# CUHIYNRPHOCTY:

— BO3HUKHET UW, 8 padvl npesocxoan-
WWin YenoBeveckun;

— NOBLICUTCA 3DPEKTUBHOCTL Yeno-
BEYECKOro pasyma n ¢puanueckux xapak-
TEPUCTUK C NOMOWDLIO FEHHON UHXEeHe-
puw;

— KPYNHbIE KOMNLIOTEPHbIE CETU CMO-
ryT CaMOCTORTENbHO MAeHTUWGMUMPOBaTL
cebf kKaK Pa3yMHbIE CYLHOCTH,

— CUHTE3 KOMNbLIOTEPA ¥ YenoBeka
nPUBEAET K TOMY, 4TO Yenosek cam byaer
MMeTb CBePXUHTENNEKT.

B ntore Mol CTaHem He 0ANHOKM cpeawn
NOPOXAEHHLIX HAMWU HOBBLIX CYWHOCTEN.
He yauBWUTENbLHO, 4TO BCE 3TU MBICAK
661NN TYT Xe Pa3IBUTLI Pa3NnYHLIMU GYTY-
PONOraMu, KOTOPLIe CTanu NPeackalbl-
BaTb POXAEHNE TEXHONOMMUYECKON CUHTY-
napHocTu B8 nepwoa or 2020 r. ao 2070 r.
C nepsoh QaToi, Kak BCE Mb Tenepb
3HaeMm, OHU ownbBANCHL, 0AHAKO TOT xe B.
Bunax ¢ HekoTopeiMn KONNEramvn CkNo-
HANCA K 30-M ronam Hawero CroneTmn,
41O Aenaet NnpobnemMy NOAroToBKY X BO3-
MOXHOW "HOBOW 3pe” B pa3BuTUMN YenoBe-
4ecTBa ewe akTyansHee.

Kcratn, ewe 8 1965 r. Upsun [xoH
fyn, 6pvTaHCknin maTemaTnk, KOTopbin 8
cBoé Bpema paboran xpunTOonorom B8
Bnetynn Napx ¢ AnaHOM TbIOPUHIOM,
npeanonoxun, 4Yto obwmin CKyCcCTeeH-
HbIA UHTENNEKT (T. €. He NPOCTO Ma-
wuHHOoe 06yyeHue, a3 HeuTo ropasno
6onee uHTENNEKTyanbLHOE) MOXET Npw-
BECTU K B3PbIBY TEXHONOMMHECKOrO Pa3su-
Tna. Ero cueHapuin snirnaaen cneayowmmm
06pa3oM: N0 Mepe TOro, Kak KOMNBLIOTEPb!
YyBEeNNYNBAIOT MOWHOCTL, NIOARM CTaHO-
BUTCA Npowe CTpouTb mawwuHy, 6onee
UHTENNEKTYanbHyl0, YeM Yenosek. JToT
caepxyenoseveckui uHTennext obnanaer
6onee WMPOKMMU HABbLIKAMKU PELWEHUA
npo6nem n naobperarensckmx CNOCOBHO-
CcTei, Yem CnocobBHLI HbIHEWHWe NIoAN.
3Tta cynepuHTennekTyanbHan MawuHa
3avem pa3pabarbieaer ewé 6onee cosep-
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WEeHHYIO MalnHY N nepenncoiBaeT ceoe
cobcTeenHHoe nporpammHoe obecneve-
Hue, 41061l cTaTe ewe 6onee ymMHON, 3Ta
(sce bonee cnocobHan) MawwHa 3atem
npoaonxaet pa3pabarwiBaTte MawwHy C
ewe Oonbwein CNOCOBHOCTLIO K Tak
panee. B obwem, NOHATHO, Ha 4ém Baan-
posanmnce NPorHoasl B. Bunaxa.

OKCNOHEHUMANbHLIR POCT BLIYUCN-
TEeNbHOW TeXHUKU, NPEeANOXEHHLIA 3aKo-
HOM Mypa, 06bIMHO YyNOMUHAETCH Kak Npu-
YnMHa OXXNAAHUA CUHIYNRPHOCTHU B OTHOCK-
TenoHo Gnuxarwem Gyaywem. Yro kaca-
eTCS CaMoOin NOArOTOBKW K TeXHONornye-
CKOW CUHIYARPHOCTU, TO B NCTOPUYECKOM
macwrtabe peBONOUNOHHBIX COBLITKA
(da3oBbix Nepexonos) OHAa NOXOXa Ha
WANIOCTPaUMIO 3akoHa Mypa, kak nokasa-
HO Ha pucyHke. Npnyém peyv MAET He
NPOCTO O pa3BuTMKM 4Yenoseyecrsa oOT
ApeBHEeRLWwnX xynsTyp, Bpoae Mycrtbe, HO 1
XW3HK Ha NnaHeTe 3emna soodwe.

C NOMOLLBIO rMBPUAHBIX UM POAKANOrOBLIX
apxutexTyp. Mporkosupyerca Takxe no-
ABNEHME COUMANbHLIX HeMpoceTen 1 non-
HOUEeHHOro TubpuaHoro 4enosexoma-
WWHHOIrO UHTennexTa. Kopoue roesops, 06-
MEH MbICNAMU CTAHET ewé npowe.

Cpeav NpOrHO30B MOXHO BCTPETUTL
2023 r., xorna MU npee30onaAET BO3MOX-
HOCTU 4enoBEeveCKOro MO3ra, a Takxe
2045 r., korpa OH NPeB30NAET BO3MOX-
HOCTU BCEX NI0AEN NNAHETHI.

Ycxopenue MHOOPMAUUOHHOro npo-
rpecca MOXHO WNANOCTPUPOBATL TaK:
MHTEPBAN MEeXAy arPapHOn U MHAYCTpw-
anNbHON PEBONIOUNAMU COCTABUA NpUMEP-
HO B Twic. neT, yepead 120 net 6bina n306H-
peTeHa 3NeKTpuYeckKan namnoyka, ewe
yepea 90 net moan nonevenu Ha fyny,
ewé yepea 22 rona nossuncs WWW, a
Bcero yepe3 9 net nocne aroro 6win pac-
KOAMPOBaH reHoOM 4yenoseka. B obwem,
AVHaMKWKa BbLICOKA M NOHATHA. HEeNOHK\THO
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PasymeeTtca, ocobuii uHtepec npea-
CTasnfaeT camMan BePXHAA 4acTe npeacras-
NEHHOW Ha PUCYHKE KPUBOW B 4acTu Npo-
rHO30B BCEro TOro, NTO NPEeABapwuT Npu-
6nnxeHne CUHNYNAPROCTU W YTO Tak NPu-
snekaet ¢pyTryponoros. Bor, k npumepy, 8
2007 r. nosBuncA nepBbin iPhone, cTas-
LW 3HAKOBLIM COBBITUEM B MUPE KOMMY-
Hukauuin, kK 2025 r. nhanupyeTca nossne-
Hue ragXxeToB-UMNNAKTOB K OXBAT NNAaHe-
Tol UHTepHeToM sewen, a x 2040 r. no-
ABWTCA TaK HA3bIBAEMbIA HEIAPOHET.

Y70 xe kacaeTca nocnearero, To Npor-
HO3MPYETCA, 4TO OH CTaHET CNeayrouvM
3TanOM Pa3suTNA COBPEMEHHOro NHTep-
HeTta (Web 4.0), B kOTOpOM B3aNMOAEACT-
BMe Y4HaCTHUKOB (YEeNnoBeKk—u4enoBek, 4e-
nosex—mawuHa) byaeT oCcywecTsnaTbCa C
NOMOUWbIO HOBbIX HENPOKOMNBLIOTEPHBLIX
nHTepdencos, a CamMm KOMNbLIOTEPLI CTa-
HYT HEMPOMOPPHBLIMK (NOXOXUMU HA MO3T)

TONbKO, 4TO HByneT aanvwe. K npumepy, Ha
cammuTe Singularity’2012 (yxe ecte v
Takue) CTioapT ApMCTPOHr NpoBén nccne-
AOBAHWE 3KCNEPTOB NO WUCKYCCTBEHHOMY
obuwemMy/rnaBHOMY MHTENNEKTY W HAWweén
LWUPOKMA Anana3oH NPOrHo3npyemsix aar
CO cpeaHvm 3Havenuem 2040 r. 3peco
CTOMT NOACHWUTL pa3HOBUAHOCTN U,
Npexae scero, 310 obwmin TepMuH ana
ONUCAHWA TEXHONOrNIA KOMMNBLIOTEPHOrro
uHTennekra. HecMoTps Ha pasHoobpa3ne
MHEHWI NO 3TOMY BONPOCY, 60NLLWNHCTBO
3KCNEPTOB CHATAIOT, 4TO CYLIECTBYIOT TpH
kateropvvm NA.

VN nepson kaTteropwn — Orpasuyver-
Heid M (ANI,  Artificial  Narrow
Intelligence). CneunannanpyeTcs 8 Kakon-
TO KOHKPETHOW obnacTn. Hanpumep, ecto
MU, cnocobHbin nobesuTbs 4eMnuoHos
MUPA NO WaxmaTam, HO 3TO eANHCTBEH-
HOE, 4TO OH MOXET Aenatsb.

MU sTopon kateropum — obwun NN
(AGI, Artificial General Intelligence). Mo
YPOBHIO UHTENNEKTA OH AOCTUraeT u npe-
BOCXOANUT uenosexa, V. e. cnocobeHn ae-
NaTh BbIBOAL!, NNAHNMPOBATL, pewaTs Npo6-
nemMbl, MbICAUTL abCcTpakTHO, NOHUMAaTL
CnoxHole ugen, 6LIcTpo 06y4waTsen, 8 TOM
Yynucne Ha ocHosawuu COGCTBEHHOro
onbiTa.

U TpeTben kaTeropum — UCKyCCTBEH-
Hbil cynepuHTennekt (ASI, Artificial Super
Intelligence). OH ymHee Bcero yenoseue-
CTBa BMECTE B3NATOr0, HAYUHARA OT "HEMHO-
ro ymHee" oo "yMHee B TpUANUOH pas”.

Moka yenoeevecTso onepupyer pa3Ho-
sngHocTaMu N nepson kareropum, KOTo-
pble MCNOMbL3YIOTCA NOBCEMECTHO Ha
TPaHCNOpTe, 8 aBTONMNOTAX, B UHTEpHET-
NOUCKOBUKAX, B CNam-OUALTPAX NOYTOBLIX
cepsucos, B cMapTdoOHax, B Urpax, 8 Npo-
uasoacTee, puHaHcax n soeHHon codepe.
CospemeHHble ANI-cucTembl He 0co60
BHYWAIOT ONACEHUA, U B XyaweM cny4ae
MOryT NPUBECTU K U30NMPOBAHHON KaTa-
ctpode. OgHako kKaxaas WUHHOBAUMA 8
cdepe ANI Tuxo BHOCUT HeGoNbWOK BKNAA,
8 OOLLYIO KONUNKY, CTAHOBUTCS €WE OQHUM
KMpNUYOM B Bo3aoaumon creHe AGI u ASI.

N3secTHoI dyTyponor Pavu Kypuseinn
NPUMEHNET TePMUH CUHTYNAPHOCTL He
TONBLKO AN BLICTPOro ysenuyenua A, HO
v 1A 3BONKOUMKM (B OTAWMME OT ApPYyrux
TexHonoruin). OH, Hanpumep, nucan:
“CUHrynapHOCTb NO3BONUT HaAM NPeoao-
NeTb 3TN OrpaHnYeHuns Hawux Buonoruye-
CKuX Ten n mMo3ros ... He 6yaeT HWKaKoro
Pa3NMUmMA, NOCAE CURIYNARPHOCTH, MEXAY
4enoBexKoM U mawunuHon”. OH Takxe onpe-
AenseT CBOI0 NPEACKA3aHHYIO NaTy CUHIy-
napHocTw — 20451, B8 TepMuHax Toro,
KOrAa OH OXWMAAEeT, HYTO KOMNbIOTEePHLIE
VHTENNEKTbl  3HAYUTENbHO NPEBbLICAT
obwyl0 YenoBeveckylo MO3rosyl0 MOLWb,
HaNUCase, 4To AOCTUXEHUR B BbIYUCNEHUAX
N0 3TOh AaTLl "He GyayT npeAaAcTaBnATbL
CUHIMYNAPHOCTD”, MOTOMY 4TO OHW "ewe He
COOTBETCTBYIOT rnybOKOMY PacluupeHuIo
Hawero vuHTennexkra”. B CBA3u C 3Tum
MHTEPECHO, Kak ero 6yayT pacwupaTb, TO
nu 6yayT pa3asueate UHTepdEnc Yenosex-
KOMNLIOTEP, TO NN BCTPanBaTL KOMNLIOTEP
B 4enoBeKa, TO NN HAay4aTCA UCNONL30BaTL
ANA  BbIYUCNEHUA HE3aNEeNCTBOBAHHLIE
KNeTkn ronosHOro Mo3ara. Kypusenn raxxe
yT8epXAaaeT, 4TO TEeXHONOTUHeCKur npo-
rpecc cneayer o6pasuy 3KCNOHeHuWasb-
HOrO POCTa B COOTBETCTBUM C TaK Ha3bl-
BAaeMblM 3aKOHOM YCKOPEHWA 8038patLe-
HUA. BCAKWIA pa3, kOraa TEXHONOMUA NPU-
6nnxaerca k 6apbepy, BHOBb NOABUBLIKE -
ca TexHonorun npeoponeot eé. OH npeAa-
CKa3biBaET, YTO CABUMM NAPAAUrMbI CTaHYT
8cé 6onee rnybokumu, 4TO NPUBEAET K
6bICTPBIM U rNYBOKMM TEXHONOrU4YECKUM
U3MEHEHUAM, KOTOpbIE NPeacTasnaoT
co60 paspbie 8 UCTOPUKM YenoBe4ecTsa.
Tak 4to 370 6yaer 3a pa3pwis?

N3BECTHO, 4TO Ype3BbiYalHO Nnerko
nOCTPOUTb KOMNBIOTEP, CNOCOOHLIN 8
Manylo AO0NI0 CeKyHAL YMHOXaTb Aecs-
TUpa3paaHble Yucna. A 80T NOCTPOUTL
KOMNbIOTEP C NPOrpaMmoun, KOTOpan CMo-
XeT NOCMOTPETb Ha cobaKky v OTBETUTD,
cobaka 3T0 uAu Kowka, — yxe He Tak npo-
cto. Co3pnate UN, cnocobHbith nobeauts
moboro YenoBeka 8 waxmarax vnu 8 ro,
MoxHO. HO Ha pa3paborky UA, cnocobHo-
ro xoTa Ob! NpouYnTaTh Naparpagd U3 KHUru
ONA WEeCTUNETHUX aeTeil U NOHATL uX



3Ha4eHune, komnanua Google TpaTuT mun-
nruapaHbie CyMmbl. 1 BCE TO, YTO KaXeTca
HaM NPOCTLIM, HA CaMOM Aene Hesepo-
ATHO CNOXHBbIE NPOUECCHI, KOTOPLIe COTHN
MUNNNOHOB NeT Ha3aa 6bLnm ONTUMKU3INPO-
BaHbl NOA HAC (M 6ONLWWMHCTBO XWUBOTHbBIX)
3asonoumen. Korga sul NpOTArnBaere pyky
K KaKOMy-TO npeamMeTy, TO 8alm mMoisub!,
CYXOXUNUA W KOCTW Nneda, NOKTA n 3a-
NACTLA MOMEHTANLHO BbLINOIHAT ANWNH-
HYI0 NOCNeNoBaTeNbHOCTb HPU3NYECKUX
onepaunii Noa KOHTPonem rna3s, 4Tobul
Bawa pyka CMOrNa ABUraTbCA Kak HYXHO 8
TPpéx namepeHuax. Bo He kxomangyeTe
OpraHsn3my caenats TO MAK 370, a NPOCTOo
Aenaeve. A BOT YMHOXEHUE OrPOMHbIX
YncCen unn Urpa 8 WaxmaTel — 3TO HOBLIe
3aHATUAR ans GMONOruYecKux cywecrs, y
KOTOPLIX He 6bINO BO3MOXHOCTU anantu-
POBATLCA NOA HNX.

B uenom Mbl NOKa He NOHUMaem, B
KaKon CTeneHu BOOPYXEHHuie U kom-
nuioTepsl u po60oTel MOrnn 6bl NpnobpecTn
ABTOHOMMIO U B KAKOW CTENEHN OHW MO
6l UCNoNb30BaTL NOAOOHLIE CNOCOBHOC-
TM B KavecTee yrpo3el wan onacHoctn. K
npumepy, BCE HOBbIE TEXHONOrMN Yenoee-
4ecTBO, B NEeP.YI0 o4epenb, NPUMEPNET HA
BeaeHue BONHb unu obnapnaHue martepu-
anbHLIMM cpeacTeamMn, Gopbba 3a kOTO-
pbie ¥ ecTo BOMHa. A 4To OyayT aAenars po-
60Tb1 ¢ U, paspaboTanHbie TeMn caMmbiMn
noasMn? Unu CUHNYNAPHOCTL — 3TO NUWb
ouepenHasn scnbilwka BO BceneHHon?

Mano COMHeHun, 4TO NochepHne AoC-
TvxeHus B obnactn NN, B vacTHOCTH, TEX-
HONOrMM ONA HabnioaeHun U pacno3Hana-
HWA NnUU, MOTYT NPVBECTU K BO3HWUKHOBE-
HUIO opy3annoBckoro obwecTea (Ax. Opy-
ann “1984") 8 ero Hanbonee IkcTpemMans-
HO dopme. CneaylowmmMn Ha ITOM NyTH
CTaHYT MbiCAu 1 HenpoHeT. C NoMoLLbio
MBICAW NIOAN C Of PAHNYEHHBIMU BO3MOX-
HOCTAMM Y)XXE YMEIOT OTKPbLIBATL ABEPN, U C
NOMOWBIO MBICAU MOXHO KOHTPONMPOBaTL
NUMHOCTL Yenoseka. 3a TaKylo CUHIynap-
HOCTb NI0Han aukTaTypa ckaxet cnacubo!

MNpasaa, ecnn 0NNCaHHBIE NHCTPYMEH-
Thl NONAAYT B8 PyKW KakOro-wubyas 0CO-
3HaBWEr0 Kak NNYHOCTL ASI, He ucknioye-
HO, 4TO opyannosckoe obwecTBo noka-
XETCA HAM NPOCTO MUNBIM NUOHEPCKUM
narepem. A 6bITb MOXET, HUKAKON 0CODeH-
HOW CUHIYNAPHOCTU HE CNYYUTCA, ¥ Mbl
NPOCTO CANWKOM MANO 3HAEM O TOM, 4TO
NbITAOMCA KONPOBAaTL?

Moka xe Yenosex He NOHUMAaeT yCTPOn-
CTBO MMpa W uenb Ceoero CywecTeosa-
HUA. OH He yMeeT NONb30BATLCHA AOCTYN-
HBIMW EMY WHCTPYMEHTAMW ¥ BNANT OKPY-
XAIOWYI0 IKOCUCTEMY UCKNONNTENLHO KaK
CcBOI0O COOCTBEHHOCTL W BCeraa napan-
NENbLHO CO3NAET C NOMOWLIO TEXHONOrVIA
BCE, YTO NIHAYANLHO yXe CO3AaHO NPUPO-
aon. UHTynuma, npeaswaeHuve, akcTpa-
CEHCOpHbIEe CNOCOBHOCTU, NONyeHne NH-
dopmaunn “ceepxy”, nesutauun, NTeHne
Mbicnen, AUCTAHUMOHHOE ucuenewne —
npucywme MoAaAM, HO NOKA HENO3HAHHLIE
" HEQOKA3aHHLIe HAYKOW ABNernA. Hukor-
A3 He roBOPW HUKOrAa, KOrAa nMeews ae-
NO C HENO3HaHHLIM. BO3MOXHO, BCE Heno-
3HanHOe, BKNIOHanA eepy 8 Bora, — oTHIOAL
HEe nxeHayka, a OGyaywmih noTeHuman
HayKu.

HecMoTpA Ha OFrPOMHBIE ycnexw 8 NOo-
3HAHU MUPA, Mbl O HEM MANO YTO 3HAEM.
B wawen koHuenuun GU3NYECKOro MNMPo-
YyCTPOMCTBA NPUXOANTCA BBOAUTL MHOrO

NOCTYNATOB ¥ aKCUOM (K NPUMEPY, Bbi-
ACHUNOCH, 4TO eCAMM XOTb HEMHOIO N3me-
HUTL Pu3nveckne KOHCTaHTLI, Hawero
MMpa NONPOCTY He Obino 6b). Mb) He 3Ha-
€M, 4TO NPoUCXoaNN0 VAN NPOUCXOANT B
TOYKE CUHIYNAPHOCTU 8 MOMBEHT Bonb-
WOro B3pbiBa UK B YEPHON AbIpe, a Takxe
3a NPUBNNXAIULIENACA rpaHuuein cobuTn
B YCNOBMAX YCKOPEHHOrO pacwmupeHvsn
BceneHHon, cB8ET nM3-32 KOTOPOW A0 HAc
NONPOCTY He aoxoawnT. Ham He yaanocb
€030aTb KBAHTOBYIO TEOPUIO OTHOCUTENb-
HOCTW MAKM €AMHYI0 TEeOpPUWI0 NONR, XOTA
eCTb NOHUMAHUE, 4TO UCNOMNL3YEMbIE Ha-
Mu oBwas Teopma OTHOCUTENBHOCTN W
KBAHTOBAR MEXaHUKa, K COXANEHUI0, He-
COBMECTUMDI 1, 3HAUMT, He MOryT BuiTb Oa-
HOBPEMEHHO NPaBWIbHLIMU. BOT Hawnw,
Bpoae O6b1, 6030H Xurca, n 4To, 8CE CTano
RCHLIM? 3aTO BNONHE CepbE3HLIE PACCYX-
AEHNA 0 NIOKTYaUNAX BaKyyma, 8 pe3ynb-
TaTe KOTOPbLIX BAPYr HUOTKyaAa NORBAAIOT-
CH MWKPO4aCTVUb!, CHUTaIoWUeCA nepe-
HOCUYMKaMiW B32aUWMOQENCTBUIR, HANOMK-
HAIOT CNOPHI CPeAHEeBeKoBbLIX Te0NOroB Ha
OTHIOAb HE MarepuancHuie Temol. Nnn Ha-
MEKAIOT Ha HANVYME HEKOEN IHepreTnde-
CKOW cpenbl (He BaKyyma), kOTopan OTBeT-
CTBEHHA 33 BCE Nnpoucxoanwee.

Coecem HenasHO NPOM3OWNO Hawe
NPO3PEHNE O HAMMYNN TEMHOW MaTeEPUn n
TEMHOW 3Heprun, n3 KoTopbix Ha 95 %
COCTONT n HanoNHeHa Bcenewnan. Mas-
HbIR CIOPNPU3 U Pa30HaPOBaHNE ANA YeN0-
pevecrtea 8 XXl aeke 3akNIONAIDTCA B TOM,
4YTO Mbl XHUBEM BOBCE He B UeHTpe Bcenen-
HOW W CAeNaHbl He 13 TOro sewecTsa, il
KOTOPOro B OCHOBHOM caienaHa 3ta Bce-
nexHan... N 8 nobor MOMEHT B Hawnx
npeacTasneHunax BceneHHan MOXeET oka-
3aTbCA COBEPWEHHO APYroni 8 AETANAX.

K ToMy xe, kak NpeaCTaBnNReTCA, Hawmn
6uonornyeckne Tena — 3TO 3HAYUTENLHO
6onbwe, 4em mobon, korna-nubo cospaH-
HbIt HAMW KOMNLIOTEP, BOOPYXEHHLIN U,
A 710, 4TO 8 Tenax oburaer, He ymupaerT,
noxoxe, emecte ¢ Humu. K npumepy, 6na-
ropapa paasntuio T MOXHO npeanono-
XNTb HANMYUE aHANOMUK B CTPOEHUK MUPA
n UT (rne ecTb "xene3o” n nosepx Hero
NO, cywecTayrowee 6naroaapa 3nexTpo-
MarHutTHom aHepruun), n NO B yenoseke
MOXHO (YCNOBHO) Ha3BaTb Aywon. Qywon
BEYHON N HENOBTOPUMON, NOCAXEHHOW
KaK CeMf, 13 KOTOPOro AONXHO BbipacTu
nonobHoe csoemy poawTenio (npasaa,
oyeHb noxoxe Ha NO, aanucanHoe Ha
Kakon-nubo Hocutens). Ha 3TOM aHano-
rwn, O4eBUAHO, 33aKAHYWBAIOTCA, NOTOMY
YTO Mbl HE 3HAeM, KaKk CMOAeNMPOBaTL TO,
4TO Mbl NOKA HE NOHMMAEM B NpuHUune?
fae 83ATL TOT NOTOK 3HEPrUn, C NOMOLLILIO
KOTOpO#H Aywa ynpasnfer Tenom? Kcrarum,
CYWECTaYI0T NCCNEeROBAHUA O TOM, 4TO
Aywa O4eHb 4acTo CyuecTeyet oaHoBpe-
MEHHO CPa3y 8 HECKONbKUX Mupax, n 8
NOBOM Cnywae xOTb Kak-TO CMOAenupo-
BaTb yAACTCA NUWwb €€ pparmeHt. Nocemy
BCE NONLITKN CUMYNUPOBATL "CamMylo Aen-
CTBUTENbHYIO AENCTBUTENbHOCTL" ynu-
PaTCA B HEBO3ZMOXHOCTL CUMYNUPOBaTL
Aaywy. TouHee, B HEBO3MOXHOCTL 3acene-
HWA CO3RAHHOW KEM-TO CuUMyasumMu Ay-
woi. HasepHoe, npouwe Co3AaTe ynpas-
nAemoro asoriHuka 6e3 aywun, 4em 3a npo-
CTO Tak HOBOro Yenoseka wnn xoTa Obl
KPbICY.

M3 camoro ceexero. XypHan Nature
Human Behavior Hanucan, kak ¢paHuy3a-

CKafn UCCNeNoBaTEeNLCKAA rpynna ¢ nomo-
WHI0 MOWHBIX MHCTPYMEHTOB HENPOBWU-
3yanu3aumn ronoBHOr0 MoO3ra caenana
HeAasHO HeobObiuHOe OTKpLITUE B 06nacTun
NPONCXOXAEHUS U PA3IBUTUA HAWNX NNY-
HbIX BOCNOMWHAHWA. BLIACHWAOCH, 4TO
HEKAA KONNEKTUBHAA NamATb, KOTOPaRn
cywecTayert 8He u 3a npeaenammn oOTaesb-
HLIX NIOAen, opraHudyeTr u dopmupyer
MHANBUARYANLHYIO NAMATL KAXAOI0 N3 HUX.
To ecTb 3Ta KONNEKTUBHAN NaMATb Npen-
cTasnfetr cobor oBwyld MBLICNEHHYIO
MOAENb, NO3BONAIOWYIO CBA3LIBATL BOC-
NOMUHAHNR NIOAEA BO BPEMEHW v Npo-
cTpaHcTtee. MHave rosopa, OTKpuiTHe ae-
MOHCTPUPYET, YTO Mbl ME@Hee Helasucwn-
Mo, yem Mormun cebe npencrasute. To an
euwé 6yaeT, kak roBOpPUTCA.

PaccMoOTpnM HECNOXHLIN NpUMep Ha
NOXOXYI0 Temy. EcTb MHeHune, 4TO cospe-
MECHHLI HaYYHbIR NOAXOA NO reHeTnuye-
CKUM  MoanduKauMAM  HEeoNTUMaAneH.
Mouemy? B CNOXHO CBEPHYTOWM NPOCTPaH-
cteeHHOW cTpyxType AHK mMHOrne rexes
“UMEINT NapannenbHblie CBA3IN APYr C ApY-
roM, NO3TOMY 3aMeHa OAHOIro WAn aaxe
rpynnbl reHos Bui3bibaet pas3banaHc scein
KOHCTPYKUMM C AANEKO NAYWNMIN IHepre-
Tnyeckmmu nocneactenamn. Kopowe ro-
BOPR, WCNPABNAR OAHO, MOXHO nokane-
YUTL OYBHb MHOFOE, U NOPON He BCcerpa
BNAVMOE Ha Hawem ypoeHre. Ho 8 Bek TOp-
xectea UT MoxHO Bbino bl 3aaymMaTeCR,
410 AHK — nuwb 4acTb BHYTPEHHEN NH-
GOpMaAUMOHHON MHPPACTPYKTYPLI KNETKU,
koTopas paboTaer noa ynpasnexnem cne-
uvanoHon nporpammel. Ouexs MoOxXeTr
6biTb, YTO YHEHBIMW OTKPLITH CTBOAOBLIE
KNETKWN, a CTBONOBLIE MeHbl eweé XayT CBO-
en oyepean. M1 aeno Tyt OTHIOAbL He B
vHdpacTpyxType, a B nporpamme. OaHaxo
6uonorn/reHeTUKN € MaHWAKANBHLIM
ynopcteoM  npoaonxawTt  “aonbute”
nndpacTpyxrypy AHK, xak 6yaro, packo-
BbipuBan cepsepul U paboraowme ycr-
pONCTBA NAMATU, MOXHO KAapPAWHANLHO
M3MEHUTL PaboTy CyneprxoMNbIOTEPA, KO-
TOPbIM, NO CYWECTBY, ABNRETCA Kaxaan
knevtka. MeHATbL xe Hapo nporpammy, a
ANA HAYaNa CneayeT Hay4YnTbCA €10 NONb-
308aTLCA.

Bce 3TV paambiwneHnn kpaiHe uHTe-
PECHbI U OTHIOAL HE 3aKOH4eHbt. [lyma-
eTcn, 8CE y Hac eweé snepeav. MNpuuém
Aaxe snepeaun Ton CaMon npeacKkalanHon
TEXHONOMMYECKON CUHIYNAPHOCTU. A
BAPYF NOABATCA HOBLIE TEXHONOrUYEeCcKue
TPYAHOCTW, ANR KOTOPbIX ByayT HYXHbI
HOBLIE pesonouUn?

Moxer 6biTb, K NOHATVIO CUHIMYNRPHOC-
TV €CTb APYrON NYTb, U OH €CTb Y KAXA0ro?

Moxer 6biTh, Hawa uenb — HayunTbCA
NONBL3OBATLCA CBOUMM CNOCOBHOCTAMK?

Hy a uctuHHoe crpoenune mupa byner
A0XMAATLCA CBOUX OTKPbLIBATENEN CO CTO-
POHLI 00bINHBIX NI0AEH, OTKPLIBLWKX B Cebe
HeuTo... Hanpumep, NyTe B XONNEKTUBHBLIE
B8OCNOMUHAHNA.

Co spemenem Takux nwoaen 6Gyaer
MHOrO... U, BbiTe MOXET, TOraa u HacTynNuT
JBONIOUMOHHAR CUHIYNRPHOCTDL.

llo matepnanam earth-chronicles.
ru, transgumanizm.fandom.com,
neuronus.com, habr.com, hi-news.
ru, monocler.ru, scientifically.info,
postnauka.ru, alterozoom.com,
rusneuro.net, slate.fr
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B HacToswee spema Bonbwon uHTepec
npeacTaBNNeT co3naHne aBTOHOMHOW

| MHTENNeXTYanLHOW TPYNNUPOBKN ManbiX

xocmunueckux annapavoB (MKA). Uenb
KOCMHUYECKOro akcnepumeHnra “Paawno-

c6opa n 06paboTkm gaHKHbIX MaMepurenen
M aBTOMATUYECKOro NOAAEPXAHUR CeTn
BHYTPH rpynNPOBKM.

AHanNnM3 pe3ynbTaTo8 asTOHOMHOroO
kocMuyeckoro nonéra MKA nokaaan, yro

Paynén 3apaga
Charging commector

Toggle switch on

Tepmoisonartop :
axKy My AsTOpHOfi
Gauxn

Battery thermal

AXKY My ARTOpHAR
BRIMHCANTEN b Huepunanvuas ]
Alrbome computer HcTeMa Rechargeable battery
Inertial system
Banucrineckidi
Cucrenma HIHTOK
INEXTPONUTAHIA L
Pom"gmw i Ballistics shield
—|Puc. 1}
Cxad" — orpaborka vexHonoruv cosna-

HUA  MaNbIXx KOCMWYECKWUX annaparoe
cepun CubeSat 8 xondurypaumu 3U pas-

. NNMYHOIo uenesoro HalHaveHwn, paspa-

60TKa Hay4HOW anNapaTypsi ANA YCTAHOB-
KK €€ Ha KOCMUYECKMA annapar, sbisene-
HMe annapata C POCCUACKOro CermMenTta
MexnyHapOAHOA KOCMU4EeCKOW CTaHuuu
(MKC) n nocneayowan néthan orpabotka
annapaTtypbl B YCNOBWAX AaBTOHOMHOFO

|| nonéta ¢ opbuTbl 0KONo 400 KM 1 HUXE, @

Takxe nonyvenme ¢oTonsobpaxerHnin
NOBEPXHOCTU 38MNU U AaHHDBIX OT HAY4HbBIX
AprBoPOB, YCTAKOBNEHHBIX HA CNYTHUKE W
MCCNENOBAHNE XapaKTePUCTUK rpy3os,
ROCTaBNeHHbIX Ha opbuty. Kpome TOro,
uenamMn 3TOro 3KCNEPUMEHTA ABNAIOTCA
CO3AaHNE BNEMEHTOB WMHOOPMALMOHHON
TEXHONOTUKU gNA rpynnuposku MKA, opra-
H13auuna nonynynnexcnoﬁ CBRA3N BHYTPWU
ceTn rpynnNupoBKKW COBMECTHO C BO3MOX-
HOCTbIO NPMEMA KOMAHA OT HA3EMHOro
NyHKTa ynpasnexus, otpabotka rpynnn-
poekoit MKA dyHKUMIA KONNEKTWMBHOro

yCTOM4YUBAN 30Ha NPUéMa curHana cnyT-
HUKA HA HWU3KOW OKONO3eMHOW opGute
{HOO) Ha n30TPONKHYI0 aHTEHHY NPYU MOLW,-
HOCTU nepegakn He meHee 29,6 abm
(0,95 BT) HayuHaeTca ¢ yrna mecrta 6onee
AECATU rPaaycos. ITO NO3IBONAET OPraHu-
30BaTb CEMUMUHYTHBIN UMDPOBONA CEaHC
CBA3N C HA3eMHOW CTaHuven C obwum
obvémom Tpaduka 30 x6Ganut npwu cKko-
pPOCT nepepaun AaHHbix 1200 604 wn
240 x6anT npu ckopoctn 9600 6oa (c oro-
BOPKOA HA XyaAwywd NOMEXOYyCToNuYn-
BOCTb). Peuestie curHanwi, nepepasae-
Mble MKA 1 npuHuMaemMeole HanpaeneHKon
AHTEHHOW C KO3DPUUNEHTOM YCUNEHUR He
xyxe 10 nba, pa3bopumBo CAbIWHL HA
HU3KMX yrnax mecra (MeHee OAHOro rpa-
ayca). Wntepsan spemeHn pevesoro
obMeHa C Ha3eMHOWn CTaHuuen ANUTCA
AECATE MUHYT. CruCTEMA NUTAHUR rersepu-
pyeTt okono 10 BT-4 3nexkTpo3aHeprum, 4T0
nos3eonaeT KUCNONL3NBaTL NEepeaaTuK B8
TeyeHue 30 MuH Ha kaxaom sutke. Ye-
Thipe akKyMyNaTopa NPeacTasn|ioT coboin
6ydep nuTaHua ¢ COBOKYNHOM 3HEProém-
KOCTblO 6aTapei 74 BTy, kOTOpan AuHa-
MUYECKN pacnNpenenseTca Ha nuTaHue
NONEe3HON Harpy3kn n 60pTOBLIX CUCTEM.
MakcumanoHoe BpeMA HenpepbiBHON
paboTel TpaHcMuTTEepa — 60 4. Bpems
BOCCTAHOBAEHUA 3apPRAA aKKYMYNATOPHON
6atapen — 16 BUTKOB C BbIKIOYEHHBIM
NepenaTynKoM MU NONE3HOW Harpy3Kon.

EKB H xapaec‘repﬂ

Battery, harvester

Boeiuucare.in
Calculator

AdYy

Eo

JIHEYHbIE NMaHeJaH
Solar panel
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Tut pockets - Bee 2 bt i ticpse At Lt 4 Hus. Ha puc. 3, kak npumep, NokasaH o6-
—— i 1444231 Froo: RSES 0o ALL Quien: 89 MeR UHPOPMAUNOHHLIMK CooBwernamun
Voego a6 Vetoge 720, 1445571 feom RS7S 0To:ALL Qeze: 63 Mexay MKA RS7S n RS6S. Takon noaxoq |
Gmee 0 Curert W28k n RIS Qo AL Quee. 1) NO3BONUA CHU3NTL MHTEPPEPEeHUMIO CUr-
1447281 bom RSSS Ol AL Oure: 63 Hana u 3amMupanunn. Bce 06bEKTH BHYTPHU
@ Tosel OTosez (JAweed  |144051 fram RS7S 0 To ALL Oeire: 69 v | FPYNNWpOBKM CHXPOHXANPOBAHLI NO Bpe-
: : Sl oSO MeHu 1 opueHTaumu. NocneaHee o3Hava-
oowro — ~][Comea] Rewwm || Oma | [9em ] €T, 4TO CAYTHWKU CoaepXaT uHGOPMaLMIo
flepr COM10onepan 00 yrnosbix CKOPOCTAX NOBOPOTA KAXAOIO.
—— Opuentuposanne MKA nepneHavkynsapHo
|Puc. 3| (opTOroHanLHO) NOBEPXHOCTM 3eMaun uc-

NONL3yeTCs ANA NApaNNensHon nepe-

Ve ) Tb (ninasa 1596 26w
rial uire ngih
T CHieasa 2 - 120 Abv

payYn NanHHbIX. [lepeceuenve BexTO-
poOB HANPABNEHWA, NPV KOTOPOM aH-
TeHHO-PuaepHble ycTponcrea MKA
Hax0ARTCA HA OAHON OCU (Avarpam-
Mbl @HTEHH CNYTHWMKOB HANPABNEHLI
APYr Ha apyra), OoNTUManbLHO ANA
asTOHOMHOro obmena undopmauymn-
en. Mpu 3TOM u3MepeHHan ANuHa
Tpaccul B KOCMWYECKOM MPOCTPaH-
ctae paBHaeTca 1534 km npu yposHe
curHana -121 abm, 410 ewé He nB-
NARETCA "NnocneaHen Munen” ana Npn-
MEHAEMOR CUCTEMBI CBA3N.

B pamkax aBTOHOMHOro obmena
AaHHbIMY OTPABOTaHLI peTpaHcNaumna
TenemMeTpru4eckon UHPopmaumm u ko-
MaHAab! yOaNnéHHOro ynpasnexHna. Pe-
TPAHCNAUMA TeneMeTpuu NOo3eonuna
nony4ato pe3ynbrarh paboTel Hayw-
HOro o6opynoeaHus (NONe3Hon Ha-
rpy3kun) MKA, pacnonoxeHHOrQ 3a ro-
PU3CHTOM, Yepe3 MKA, Haxoanawminca

Crabunusaumun nonoxenns MKA no yrno-
BOW CKOPOCTM BPaWEeHWs MeHee OAHOro

SCaN / ARISS Innovation Challenge

esc.gsfc.nasa.gov/challenges May 12, 2018

s NA1SS 9/12

rpaayca 8 cekynay Tpebyet okono 25 BTy
3HEPryu Npv BKNIOYEHHOM reTepoavHe v

B 30HE BUAUMOCTI HA3EMHOrO UERTPa
ynpasnenna. O6patHbiA npouecc
nepenayn KoOMaHao Ha yaaneHHoin MKA
NOBLICUN ONEPATUBHOCTL YNPasNEHUA.

SCaN / ARISS Innovation Challenge
esc.gsfc.nasa.gov/challenges May 12, 2018
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Commemorating 18 Years of Continuous
Amateur Radio Operation from the ISS

TO!
[S¢

* | UEAOBEK

b1 K IBE3AAM MY TD
OTKPBIA C JEMAK !

Hassru 3.Uena n B.bnikoscroro

26 anrycya - 3 cewmbpn 1978 ¢ - Coos 31 - Co.nov 6

Of memory S.Jiihn and V.Bvkovsky
26th Amgut - 31l Septeenber 1978 ¢ - Sovoz 31 - Salut 6

HPuc. 13;

PasmelweHne COCTagHbix YacTen Hayy-
HOro 06opynosanua B pa3Hbix MKA noaso-
AMNO peann3oBaTbh Pa3HECEHHBIA B NPO-
CTpaHCTBE 3KCnepumeHT. B oTnnuuve oT
OAUHOYHOrO annapara, aBTOHOMHAR WH-
TeNNEeKTyanbHan rpynnupoeka NposoauT
AnHamuyeckne n anddepeHumnansHoe
naMepeHuna. MonoxuTenbHo peaynsrar

PAMCh.
OBETCKHI

\3)

<

P

JIEPICH]

CHASK
RSOIS

)Mk meQ RO

First Ham Operating

Ao

13 cepum (series) 2112

RSOISS

Of memory S
264 Attt - 31T Sep

3aKNI0YAETCA B NOBLIWEHWW TOYHOCTU
nccnenosanuna. fMpouecc perncrpauvn
HEeNTPanbHLIX W  3APAXEHHBLIX 4acTuy
BakyymmeTpamu asyx MKA e oaHon obna-
CTW NPOCTPAHCTBA (HO C 3aaepxKon no
BPEMEHW) YTOYHAET MaTeMaTU4ecKy
moAaens pac4eTta Bannuctukn. Yctanosne-
HO, YTO CWHXpOHHaA pabora aaT4vkos

mber 1978 1 - Soyuz.

From Space

Hamsrs 3.Mena n B.bbhikosckoro

26 ami yera - 3 conmbpy 1978 5 - Coros 31 - Caiwor 6

- Salot 6

Jiithn and \’.Il;‘ll\‘m'sk\'

RSOISS
Serie 15 - 3/18

INEKTPOMArHUTHOFO NONA (NPK ynanéH-
HOM pacnonoxexnn MKA u cOoCHoMm opw-
eHTUpOsaHMM) Ha NOPAAOK yBenuumneaer
ANHAMUYECKHMA Ananasod W3MEepPeHui.
ABTOHOMHAA HHTENNEKTyanbHaa rpynnn-
poeka no3sonuna NPOBOANTL 3IKCnepw-
MEHTEI NO U3YMEHUIO NEePEeXOAHBIX NPOUEC-
COB HAa CONHEYHOM WU TEHEBOM OTpe3kax




@ 2 1A
n B.hipana; kocvo AZ Ieonon n B.KyGacon.
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Yeom lefl te 1 avtionanty D Skavton, 1. S1aford and B. Bride;
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=“Mankiod will gain the warld's eceans granted 1o him as if
deliberately In order to connect people in one whole, oae family ...

RSOISS K.E. Isiolknvsky RSOISS
Seric 15 - /15 Scrie 15 - 6/

anteach Sesancn (GO OTTR A wocsonant s MRC pouipanmior Bac  the ISS cosmonauls congratu
X "‘ {w € nuCTynmonn nontay 2020 tonov n happy new year 20204
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Kocsonanra MKC souipananior  Ehe ISS cosmonauts ¢ E 3 ﬂ . Voamacrmic s wiancrnt 3emau,  Dear inhabitants of the planet

o
%Q oy Bw
4“:‘“‘!:% A

Hikanaepon AL
Cepona E.O.
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Lnlvessity joins the
congratelstions
" j of the cormonsnt aud
sl the ol
- A { [ the barh ¢
JUme Byadgp achinsements and
diveoverins in 1he coming
2016, ’ ¢ <~
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WINHX3L1 U YIAVH

1O1o-Sanw e 1ocyapernennL MBCPTHICT HPHCOCIMIICICN K

HAVIILIN JI0C " 00K 3 naciviaomes 2020 roay. Seric 1S - 11/18 = e - Seric 15 - 1215

op6uThl oaHOBpemeHnHo. Pe-
3ynbratbhl paboTet HaAy4yHOro
obopynosaHna No ncchepoea-
HUIO YAQNEHHBIX 30H OQWUHOM-
HeIM MKA MOryT 6bITb NONYYEHb!
TONLKO NPV CNEAYIOWEM NPONE-
Te Haa NYHKTOM ynpaBneHuA.

MAMSITHBIM UIIAOM COMMEMORATIVE DIPLOMA DYPLOM PAMIATKOWY Hanporue, petpaHcnauvs Te-
nemMeTpuun BHYTPY rpynnupoBKy

ocywecTenaer onepaTUBHLIN
MOHUTOPUHI TAKUX 30H B peans-
=z o HOM 8pemMeHn.

geEd UC.ED1E MKA aBTOHOMHOW HTEANEeK-
Nepeana SSTV ¢ Gopta MKC 1O c2yai0 SO-ACTHA CO AR POMALIBIA NOPIOTO KACAOILNTA TyaanOﬁ rpynnnpoexn CNoco-
naanersl 3eman - IO A Farepaia. SSTV transmission on the occasion of the 8oth anniversary HeH U3MEeHATL NONETHOE 3ana-

of the birth of J. A. Gagarin - the farst cosmona e planet Earth ANSMIS)a TV 2 poktadu
7155 2 ke oca SNURSE RIS e by siinecy LD 1 A COROD. HME N0 KOMaHAE HA3IEeMHOro
. NyHKTa ynNpasneHvna, nepenaH-
D AGES Bimpn) | PN MRS AR 1 PN PORRD TR reoss HOW HaNPAMYIO MAKM nocpea-
Sy OninY ey wrk o CTBOM peTpaHcnsumu. Bpema
BbLINONHEHUA KOMaHAbl CTabwn-
naM3aummn M NOBOPOTA rPaHUYNT
CO BpPEMEHEM HaxOoXAeHUA
ueHTpa ynpasneHun B8 30He
nokpbitug MKA, CosaanHan
ceTb yBenuunna B8pPeMEeHHOR
S % MHTEPBaN B3aUMOAEHCTBUA,
npeaoCTasnAn  BO3MOXHOCTL
KOHTPONA U KOpPpexuuwn ucnon-
HEHUA DANTENBHBIX NPOUECCOB.
O6vEM nepenaBaemMobiX NAHHbIX
OrpasnyYeH KaHanom CBA3U WU
epeMeHeM HAXOXAQEHUA B 30He

weie1d wandy

nJ'o|pes@insuod :190oduog

ni-ojpesgjew

won - 85 leaie Palskiepo Zwigzhu Krdtkofalowemy

0202 ‘v 3N oulivd




HAYKA U TEXHUKA

Npuém crateir: mall@radlo,rﬁ o
Bonpocsi: consult@radio.ru | 1

PALMO N2 4,2020

in Zvezda (Russian Segment) on the international Space Sm!loh. ﬁ'\qy"'a!m[ii

5 b ¢ po S 7
{ | o (s
Received SSTV images sent through the ARISS radio syse‘vh AN

the qoth anniversary of the historic international "Apollo#S8yu? program.
fMonywn SSTV usoBGpaxerna, 0TnpasaeHibie Yepes PagHocHcTeny ARISS

naxoamvca B 3se3ge (Pycckan cerment) na MemayMapoOANDs KOCMIMECKON CTINLI
B NIMATE 40-1CTHA BLINOAHEHHA MEKAYNIPOANOR Nporpamau "Coio3 - Anonnon”.

Chairman ARISS International
f IO

A0 BH TRALIHO R

Amateur Rarfio on lhe international Space Statlon

R d SSTV images the MASA On The Alr and 35th anniversary Amateur Radiio
on Human Spaceflight Missions, sant through the amateur dEo sysiem instolled on Lhe Russian
segmeom of the intermational Space Station.

Npman SSTV scobpunesnn o op@uerosdiom NASA On The Alr n 35-aenm pagmamobutencil
" noserax, uepes 6 ocTemy

& 5 Moy B crasibms,

Precacgmmem O
Asvremsocn sa MIC
Cesreh Camfypos RVIOR
ARES trtsmationsl Chals
fran Qauer KAIHDO

MofGuTenscKoe paanc Ha Gonty MemAYHaNe/K0R RECMKUSCHON CTAHINY

AT IO AT 1P

HEPI 1A

-~

3aH wuHnTepdeinc nporpammel
ANR yNpasneHus rpynnnuposxon
MKA.

AHanuni  paguo4acToTHOWN
obcranoskn “ceBepxy” no3BonuT
onepatusHoO BuibpaTs ceoboa-
HbIW KaHan cen3u. B kavectse
pa3suTus KoHUenuuu cenasun 5G
BCepbLE3  paccmaTpueaeTcs
pa3meweHne o6opynosaHusa
6a308bix CTAHUNWA HA CAYTHWKAX
HOO. ®yrxumonuposaHue as-
TOHOMHON WHTENNEeKTYanbLHOM
rpynnuposkyu  nNoATBEpXAaeT
T3Kytl0 BO3MOXHOCTL. O6veau-
Hexkne MKA B ceTb Ha opbute
yXe NpMBeno K rnobaneHom Koo-
nepauun pa3pabotyukos u
paanoniodutenern 8 coobue-
3 CcT80 06CepsaTOpPUin (HA3EMHbLIX
NYHKTOB ynpasnexun). Bsunay
NnasnHOO6Pa3HOro ysenuueHvus
umcna MKA tuna CubeSat ocT-
pPbiM BONPOCOM ABMAITCA WX
YY€T u yTunu3sauva. BHeaperne
NPOTOKONA MEXCNYTHUKOrO 06-
MeHa e cnyxebHom kanane,
peanu3osaHHoM 8 “"PaauoCka-
de”, 8 kaxabin BHOBb 3anyc-
kaemoin CubSat nossonut
TOYHO YCTAHOBUTL 4YUCNO aK-

npuéma curHana. ABTOHOMHaA rpynnn-
poBKa NO380NNNA yBENUINTL 0BBEM Npun-
HUMaembIx AanHbix Ao 160 % nocpea-
CTBOM NPAMOIA peTpancnaunmn. B Hay4HOM
coobwecTse aKTUBHO Pa3BUBAIOTCA MNO-
6anbHbie CeTn Ha3eMHbIx o6cepsaTopuin.
MHTerpauma HaaemHOro nyHkTa ynpasne-
Hua 8 coobwecTeo Satnogs pacwupuna
nokpbite no 40 % Bcen NOBEPXHOCTU
3emnu. Takum 06pa3om, cenqac nHPop-
MauuoHHOe B3aWMOAENCTBNEe NpeAacTaB-
naeT cobon 3aBepwéeHKHLIA KN, Boicokan
ONepaTUBHOCTb NPUHATUA pelweHni No

ynpasnexuio rpynnupoekoii MKA v oues-
Ka €€ COCTOAHWUA DOCTUrHYTH Bnaroapaps
rnoBanbHOMY MOHUTOPWHIY.

NpoexTHoe "spemAa xxu3Hn" MKA —
wecTb mecsues. CeroaHna 3ToT nokasza-
TéNb 3HAYNTENBHO NPEBbIWeH. OCHOBHLIM
YCNOBMEM CYLECTBOBAHUA CETH ABNRETCA
paboTOCNOCOBHOCTL KaK MUHUMYM OAHO-
ro annapara. AnpobuposaHHbie napamer-
Pbi CBA3W NOKA3aNnm, NTO NOACGHbIE rpyn-
nposku MKA MoryT 6biTb MCNONL30BAHYI
kak 6230Bble CTaHUMN pedesoro obiweHus
C WHMPOKUM NOKPbITUEM. Ha pue. 4 noka-

TUBHLIX N HEAKTMBHbLIX annapa-
TO8. Peaynbra*ru KOCMHW4eckoro 3kcne-
pumeHTa "PaguoCkad” yka3biBaloT Ha
Heo6xoaAMOCTb AanbHenwero ucnonb-~
308aHUA U NONONHEHUE rPyNNUPOBKN
MKA Ha HOO anfs ANCTaHUMOHHOro 30H-
Avposakna 3emnu.

B crarbe "Pa3paboTka v 3anyck paavo-
NOBUTENBCKUX MANBIX KOCMUYECKUX anna-
paTtoB C OpOUTaNbHLIX CTaHuMin "Mup” u
MKC" ("Paauno”, 2018, Ne 4, c. 49—51)
onucana UCTopma pa3paboTkv 1 3anycka
MKA ¢ opbutantHbix CTaHuuwin “Mup” u
MKC.
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of the varicus

lites that the ARESS team has developed

Roceivod SSTV images in ¢

sogment of the International Space Station.

and hand - deployed from the ISS, sent through the amateur radio system installed on the Russian

ARISS

Npuran SSTV [
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Cepredt Cambypos RVIOR

ARISS imternational Chalr

Frank Baver KAIHDO

ARISS Europe Chalr

Olivasr Amend 0G68CC
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Qner ApTemeed

Cepica Nposomen

Mantor ARISS Curope

Armand Bodlianowski SPIQFE

ARISS SSTV Award Manager

SArmomis Srymanowiki SQIO0K

DAL JrOATRALTXGINIIYRYW SN
1PN 1 OB

p
PIIPI6OTIND M PAIBEPIHYNI BPYNHYIO ¢ MKC, oTr
YCTBHOBNCHHYIO HD POCCHIRCKOM CermenTe NEemAYHIPORIOHA KOCMWYCTKOR CTIRPN.

wepes HYI0 CHCTEMY

Amateur Radio on Lhe International Space Station

MioGHTeNnCRO® PaHO HA DopTY MewAYHAPOAHOH KOCMHYECHON CTRHLWA

B HacToswee epems uaéeT paspaborka
HOBbIX, Bonee CoBEePWEHHLIX CNYTHUKOB
“Unonkosckun-Pazans”, "KO3IMY-55" ana
NPOADNXEHNA IKCNEPUMEHTOB NO CO3Aa-
HNIO aBTOHOMHBIX UHTENNEKTYANLHLIX FPYN-
nnpoeok MKA. K coxanernnio, n3-3a oTcyT-
cTena “BbixOA08" B8 NPOrpamMme nonéta
MKC 8 2019 r. 1 2020 r. 3anyck CNyTHUKOB
ANA NONONHEHWA CYUIECTBYIOWENA rpynnu-
poOBKu He NposoaAnNCA. C yHETOM TOro, 41O
MKA »“meloT CpoK CyeCTBOBAHUA OKONO
OAHOr0 roAa, NOCNEAHMI CNYTHWUK Bbin
3anyweH B8 asrycte 2018 r., a 6nnxanni
BbIXOA ANA 3anyCKa HameveH TONbKO Ha
2021 r., snanmo, CO30aBaTb aBTOHOMHYIO
WHTENNEKTYANbRYIO rPYNNNPOBKY NPUAET-
CR 3aHOBO. Mbl NhaHnpyem co3naTts eé u3
yxe narotoenenHbix MKA “HO3IY-55" Ne 5
n "KO3ry-55" Ne 6, narotasnnbaembix
"IO3ry-55" Ne 7 n “"lIO3ry-55" Ne 8, a
Take CNyTHuka “"Linonkosckuin-Pa3ans” v,
BO3MOXHO, ELE HEKOTOPLIX HOBbIX.

B 2019 r. 6Lin0 OpPraHN3oBaHO He-
CKONLKO rONOCOBbLIX CRAHCOB CBR3N MEXAY
akmnaxamu MKC v HazeMHbiMun yyebHbimm
3aseneHnammn B8 ropopax Yoe, Kypcke,
Kpackoapcke, YensbuHcke, XaHTobl-MaH-
cuincke, HuxHem Tarnne, Caparcke, bna-
rosewencke, lly6am (OAJ) u ap. Bbinn Tak-
XE OPraHnU30B8aHbI NRTL Cepuin CeaHCcos Ne-
pepaun niobpaxeHwn SSTV (cepum 11,
12, 13, 14, 15). NpuHaTHie n3obpaxeHna
MOXHO NMOCMOTPETL Ha cainTe http://www.
spaceflightsoftware.com/ARISS _
SSTV/index.php 8 WHTepHete. HexoTto-

pble n306paxeHun U3 3Tux cepui npvee-
AeHbl 3peck: cepua 11 (puc. S5, puc. 6),
cepua 12 (puc. 7), cepus 13 (pwnc. 8,
puc. 9upuc. 10Ha 2-i c. 06/10KKH), ce-
pva 14 (puc. 11, puc. 12 Ha 2-i c. o6-
noxuxu) v cepun 15 (puec. 13—puc. 18).

Ha kaxaylo cepuio naobpaxeHnin no
npocbbe Hawewnw MexayHapoaHOoW opra-
Hm3aumn ARISS nonbckue pagnoniobu-
Tenn BeuINyCTuUAM AnNNomsel (puc. 19—
puc. 22).

Bce 4neHbt 3kMnaxein Npoxogunu Tpe-
HWPOBKY NO pabote 8 adupe ¢ paguonio-
6uTenbCckon CTaHuun, yCTAHOBNEHHOW Ha
MKC, e NAO PKK "Qxeprus”. Ha puc. 23—
puc. 25 (cm. 2-10 €. 06/10XKM) NOKA3AHBI
TPDEHMPOBKM POCCUMIACKOro KOCMOHaBTa
Onera WMeanoeuwa Ckpunoukn (cnpasa),
kocmoHasTos OA3 Anb MaHcypu Xa33aa n
Anb Heagn CyntaHa (cnesa—Hanpaso) v
acrTporasva HACA OxaHeT Innc. 3aHaTusn,
KaKk 06bI4HO, NPOBOAUT PYKOBOAUTEND Pa-
AMoNobUTeNLCKOM aesTenbHoCcTn Ha MKC
Cepren Hukonaesny Cambypos (RV3DR).

Cehvac Mbl paspabaTtbisaem HOBble
paanonioburenbckme NPoekTbl, B8 HacT-
HOCTWN, NPOEKTUPYETCA HOBAR PaavoNio-
6urenbckan snaeocuctema. Kpome Toro,
NPOBOARTCA IKCNEPUMEHTHI NO pacwmpe-
HWIO B8pemMeHn CeaHca paanoCBA3KN 3a
CHET NOAKNIONEHNA HECKONBKNX HA3EMHbIX
PaAMOCTaAHUNIA, PACNONOXEHHBIX NO TPAC-
ce nonéta MKC, v noaxnoveHua otaa-
NEHHBIX WKON NO ceTu VHTepHeT k 6a3o-
BbiM HA3E€MHbBIM CTAHUNAM. ]

( OBMEH ONLITOM )

FeHepaTop 4acToTOM
50 Ny c kBapLeBO#H
crabunu3auuven

C. ITINBUH, r. Mocksa

YMacm wiTatenen XypHana ewe ocra-
UCL "8 CTPOK” NPUOBpETEHHbIE ner
pBaauaTh Ha3an INEKTPOHHblE NPUBoPL,
nuTalowmecs or cetu ~230 B, 50 Mu. K
npumMepy, Ha aasax. B Te roge BropxeTHoie
MOAENM MVUKPOBOHOBLIX NeYen, INeKTPOH-
HbIX 4aCco8 W T. N. C uudPOoBON MHANKaUMEN
OTCuéTa BPEMEHW 3a4aCTYI0 He uMenu 3a-
Aawowero renepatopa (3) crtabunoiion va-
CTOTbi. B ponn TaKToBOW UCNonbL3osanacs
yactota cetu. NepemeHHOe HanpAxXeHue C
NOHUXatoULen BTOPUYHON 0GMOTKM CETEBO-
ro rpaHcHopMaTOpa Yepe3 BLINPAMUTENb-
HbI ANOA NOAABANOCH HA BXOA yeunutens-
dopmuposaTens Ha TpaH3ucTope, BKAIO-
wyéHHoro no cxeme ¢ 03. C ero sbixona cur-
Hanol yXe 8 BUAE NPAMOYIrONbHbLIX MMNYNb-
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| 0.01 Mk
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coB uactoton S0y nocTynanv Ha B8x0oA
cueTHOro 6n0ka. KOHeYHO, TOHHOCTL OTCHE-
Ta BpEeMEeHn OCTaBANNA XEeNaTb Ny4wero.
3a CyTku yx0A MOr A0CTUraTb HECKONbKUX
MUHYT. B xypHane "Paguo” 6bin onybnunko-
BaH PAA cTaTen no aopaboTke Takux Npu-
60po. C NnpuMeHeHuem yana 3l ¢ keapue-
BbiIM PE30HATOPOM U CHETYMKAMW-AEeNnu-
TensMu. ABTOpP NpeanaraeT CBON BAPUaHT,
CXema KOTOPOro NPVBEAEHA HA PUCYHKeE.
Y3en sbiNONHEH 8 B1AE aBTOHOMHOIO MO-
ayna Ha "yacoeon” mMukpocxeme DD1
K176UE12. OH 6bin 8CTPOEH B MUKPOBONHO-
8yt0 nedb FUNAI MOB8BBTT. Ha asyx umeto-
LWMXCA B MUKPOCXEME NOMMYECKUX INEMEH-
Tax "HE" cobpaH HECUMMETPUYHBLIN MyNbTU-
subpartop. Keapuesoivi peaorarop ZQ1 Pr-06
768 k'u n koHpeHcaTop C1 (ang TONHOW
YCTaHOBKM 4acToTbl) oBecnedmeardT Nono-
xutensHyio OC. [ins nony4erva yCTORYMBON
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POCCUA

BEJITOPOACKAAl OBNl. PagvocTau-
uma "Kasak FM" c 7 ¢peepana Ha4yana se-
waHmve B8 r. AnexceeBke HA 4vacrore
88,9 Mlu. "Kaszax FM" — poccwuitckan
PEernoHanbHan PasUOCTaHUUA C UEHTPOM
sewawnn B8 r. Kpacvopape. OcHoey eé
3dupa COCTaBnAMOT NecHW, a TaKke No-
3HaBaTeNbHbIE W Pa3BneKaTefitHue Npo-
rpammbl, oTpaxarowue kybaucknin Kono-
pwut (nctounuk — URL: https://vk.com/
radio.tv_31?w=wall-83427404_17835
(25.02.20)).

BYPATUA. Mo wHdopmaumm dpvnnana
oryn PTPC "PTNL Pecnybnukn BypaTtua”,
¢ 1 pespann 2020 r. BBEACHH B IKCNNYa-
TauMIo AeCATb PagMONEPENaTIMKOB aHa-
AOroBOrO BEWaHVA NPOorpaMmul "Paauo
Poccun™ ¢ pervoHanbHoiMU BCTaskamu
rocynapcreeHHOW TenepagnoKkoMnaHumn
"BypATUA", yCTaHOBNEHHbLIE B HACENEHHbIX
nynkTax BabywxnH, Xemuyr, KbipeH,
Myxopwubupe, Haywkn, Huxonaesckun,
Cawnara, Typka, XopoHxon, Uonra. Mpwn
370M BewaHnem 6yayT oxsauensl 30 Hace-
NEHHbBIX NYHKTOB.

PaHee, 11 HORGpA 2019 r., Ha4anocb
aHanorosoe paanoBewanne NPorpaMmbl
"Paano Poccun” ¢ 28 nepenatyvkos v
ox8aTomM 89 HaceneHHbIX NYHKTOB (MCTOM-
Huk — URL: https://egov-buryatia.ru/
mintrans/press_center/news/detail.ph
p?1D=57844 (25.02.20)).

C 21 ¢espana HavanoCb BEwaHue
paauoctaHuun “bBypsan FM™ B Kuxun-
FUHCKOM panoHe Ha vactote 102,4 My
(nctounux — URL: bttps://vk.com/
kizhinga_online?w=wali-64536783_
39676 (25.02.20)).

BONOTOACKAR OBN. C 29 aneapn 8
r. Yepenosue Ha vactoTe 87,9 My Hava-
NOCb BelaHuwe paavocTaHumu “Paauvo
Aava” (nctounux — URL: https://vk.
com/rtrs_vologda?w=wall-38848202_
691 (25.02.20)).

Co 2 mapra 8 r. Yepenosue Ha vactore
87,5 My Havana pabotaTe paauoCTaHUNA
DFM (ucrosHuxk — URL: https://vk.com/
rtrs_vologda?w=wall-38848202_702
(25.02.20)).

18 ¢espans 8 r. Bonorpe noseunaceb
paauocTaHumna “Paano KHura™ Ha yactore
92,7 Mlu (ucrounnk — URL: bhttps://
vk.com/rtrs_vologda?w=wall-
38848202_697 (25.02.20)).

BOPOHEXXCKAR OBJ1. PaguocTan-
uma “Hawe paano” ¢ 21 dpeBpann Havana
BewaHue 8 ropoaax Hosoxonépcke Ha
vactote 91,1 My n Bopucornebeke Ha
vactote 100,4 MlNy (nctouwnk — URL:
https://vk.com/nasheradiovrn?w=wall
-67066193_4032 (25.02.20)).

UPKYTCKARA OBN. fenytaTtel 3ako-
HopaTenbHoro Cobpanma Upkyrckon 06-
NacTK HacTavealoT Ha pa3paborke v npu-
HATUN B Pervone NPOrpammbl NO Pa3Bu-
T™MIO UNPpoBU3IAUMM B OTAANEHHLIX Hace-
nEHHLIX NyHkTax Npuanrapen. 06 3atom
660 3aneneHo Ha cosewwannn “06 obec-

Npumevanne. Bpems acroay — UTC.
Bpema MSK=UTC + 3w,

ne4yeHHOCTH xutenei Npkyrckon obnactu
ycnyramu CBR3W, TenepaanoBellaHunna,
6anxoBcKoro ob6cayxuBaHua u apyrumm
3ANEKTPOHHLIMKU  CepBucamMn”, KOTOpOe
npowno Ha naowanxke 06nacTHoro napna-
MEeHTa NOA PYKOBOACTBOM Npeacenartens
3akcobpanna Ceprea Cokona.

"Moutn B 170 HAaCeNEHHBIX NyHKTax pe-
rmoHa oTcyTCcTeyeT mobunobHan covoean
cBA3bL", — coobwwmn Cepren Coxon.

Kak pacckaszan auwpexvop dunmnana
PTPC "Upkyrvckunn OPTNU™ Anexcangp
CrpebHoia, cerogHa GONLWUHCTBO XuTe-
nen Wpkytcko obnactu obecneueHsoi
undpoBBIM TENEBNACHUEM W UMEIDT BO3-
MOXHOCTL 6ecnnartHo cMmoTpeTs 20 obwe-
AOCTYNHbIX TenekaHanoB. Bmecte c tem,
noutu 3 % HaceneHmn pervona “umdpon”
He obecneveHnl.

OH pobasun, uro "Upkyrckuid OPTNY™
senér pabory v no pasenTnio papuosewa-
HUA. B munyeswem roay Ha reppuropvn
obnacTu 6o ycranoeneno 30 nepenar-
4uKOB ANA Npuéma curHana “Paauno
Poccun™ 8 FM-anana3oHe (MCTOYHUKN —
URL: http://www.irk.gov.ru/events/
news/detail.php?1D=28737&PAGEN_2
=2 u http://balk-info.ru/deputaty-zs-
podgotovyat-obrashchenie-o-razvitii-
cifrovogo-tv-v-priangare (25.02.20)).

KAPESIUA. K ceTn sewaHna paavo-
craHuwm “Takew FM” 8 cepeavte dpespann
Ha vacrtore 102 MMy npucoepuHnnca
r. Cerexa (nctouHuk — URL: http://www.
krutoymedia.ru/news/7100.htm
(25.02.20)).

KOMMU PECNYBJ/INKA. 10 deBpans 8
NONHOYbL NO MOCKOBCKOMY BpEeMeHn d)wm-
an PTPC "PTNU Pecnybnukvm Komn™ nasan
TPaAHCNAUMIO paguocTaHuwn “"Paano Poc-
Cnn” B HACENEHHBIX NYHKTaxX: ARKUHO — Ha
vactote 102,1 My, EmBa — Ha uvacTtoTe
102,8 My, MopauHo — Ha wacrtorte
103,5 My, O6vAveBo — HaA 4acrorte
102,5 Mlu. MowwHocCTe nepepatT™nkos —
100 Br. Tpancnaumna NnporpaMm BenéTcn 8
pPEXUME MOHO eXeAHEBHO B TeueHue 20 4
8 cyTku ¢ 05:00 no 01:00 no MOCKOBCKOMY
BpEeMEHN.

APurpHaANA TPAHCNALMA PAaNOCTaHUMK B
YXKA3aHHbIX HACENBHHLIX NyHKTax 8 anana-
3oHe OIRT (65,9...74 Mlu) 6bina npexkpa-
weHa 10 pespans ¢ 01:00 no Mockoecko-
MY BPEMEHMN.

1 mapTta 8 05.00 no mockoBCKOMY Bpe-
meHu ¢punman PTPC "PTNAL Pecnybamxkn
Komu™ Hauan Tpancnaumid paanoctanunmn
"Panuo Poccun” 8 r. BopxyTe Ha vacTtote
103,7 Ml'u. MowHOCTL nepepaTyvka —
1 kBT, Tpancnauma nporpamm seaérca 8
pexume "MOHO™ exeaHesHO 8 TeueHue
20 4 8 cytku ¢ 05.00 po 01.00 no moc-
KOBCKOMY BpeMeHn. dGUpPHaAA TpPaHCNA-
unA 3TOW paaMocTaHUUK HA 4acTtoTe
68,6 My npekpawexa 1 mapva 8 01.00
Nno MOCKOBCKOMY BPEMEHW (UCTOMHUK —
URL: https://komi.rtrs.ru/tv/analog/
rtrs-nachinaet-fm-translyatsiyu-radio-
rossii-v-vorkute/ (25.02.20)).

"Paauo WaHconr" ¢ 20 pespann 38yunT
8 cvonnue Pecnybnukn Komwn ropoae
CuixTiekape. MonynapHas papuoctTaHumna
CTpaHbl C 3TOro AHA AOCTYNHA Ha YacToTe

90,4 MI'u. CumBoAn4HO, 4TO IDUP CTap-
Tosan poaHo 8 9.04 no mMecTHOMY BpemMe-
HW (nctodHnk — URL: https://vk.com/
radioshansonfm?w=wall-29892348 _
148733 (25.02.20)).

KYPFAHCKAR OBN. PagvocraHuma
"DFM" spemenHO npekpautaer sewanue
Ha TeppuTopun KypraHnckon obnactm (vac-
tota 100,7 Mlu) 8 cenaun ¢ nepeodopm-
NEHVeM Pa3pewmnTeNbHoNn AoKYMeHTaumMm
Ha ppyroe npeanpuaTue. BoaobHosneHue
BEWAHWUA OPUEHTUPOBOYHO 3anNNaHnpPoBa-
HO Ha KOHEeY MapTa AW Havano anpens.

KYPCKARR OBJQ1. B noHeaenbHux
10 ¢pespann paauvocranums "Hawe Pa-
AnMO” Hayana cs8o0é eeuwlaHne B HOBLIX PaiA-
onax Kypckon obnactu: nrv Yepemu-
CWUHOBO (4acToTa sewanus —98,6 Mlu),
r. ManTyposo (4acTtoTa BewaHua —
101 Mrlu), r. Puinbek (WacTota sewaHnn —
107,4 Ml"u), ceno CxoBopoaHeBo (4acTo-
Ta sewanmns — 101,3 Mly) u ceno Con-
AaTckoe (4actoTta sewaxmun — 103,9 Mly)
(uctounnk — URL: bhttps://nsn.fm/
regions-of-russia/nashe-radio-stalo-
dostupno-v-novyh-regionah-kurskoi-
obtasti (25.02.20)).

NVWNEUKAR OBN. C 7 odeBpans 8
r. Enbue na vacvore 89,3 My Havanach
paboTa paamocTanuun "MNepeoe cetesoe”
(ncrtounuk — URL: https://vk.com/
official_pervoesetevoe?w=wall-
93328626_168898 (25.02.20)).

MATARAHCKAR OBJ. B r. Maranaxe
BHOBb MOXHO CAywaTb OAHY W3 CambiX
NONYNAPHLIX PAAUOCTAHUNA CTPAHBI —
"Pycckoe pagno”. Bewanwe na wacvore
107,1 My Havana eAnHCTBEHHANA YACTHAA
TenepaauokoMnanna MarapaHckoin obna-
cTn meaunaxonaunr "Kapuby”. Noka sewa-
HUEe OCYLMECTBNAGTCA B TECTOBOM PEXMN-
Me, OAHAaKo yxe ckopo “"Pycckoe paavo™ 8
Mara,nane CTaHeT MaxkKCnmMmanbHO NOonea-
HbIM ONA paanocnywatenen o6nacTtHoOro
UeHTPA: NOABATCA MECTHbIe HOBOCTW,
MaranaHckas noroaa, pexnama ot MecT-
HbIX peknamopatenen (McTounnk — URL:
http://govoritmagadan.ru/vse-
budet-horosho-russkoe-radio-na-
chastote-107-1-fm-nachal-veshhat-
mediaholding-karibu-v-magadane/
(25.02.20)).

HOBOCUBUPCKAR OBN. 20 aHBapn
dunnan PTPC "Cubupcxnn PU" Hawan
TpaHCNRUMI®  paguocTanumu  “Pagno
Knura™ 8 ropopgax Hosocubupcke w
Bepacke. B apupe craHuuu asy4art 3axsa-
ThiBalOWME PacCcKadbl n N6oNbITHHIE
¢PpparmeHTsl U3 NO3IM, POMaAHOB U Nose-
cren.

Tpancnauma BeNeTCA KPYrNOCYTOHHO
Ha sactove 93,2 My, MOWHOCTL nepe-
pamvka — 1 kBr. "Panuo KHura® crano
ABAAUATL NePBbIM PAANOKAHANOM, TPAHC-
naupyembiM co ctaHuunw PTPC 8 Hoso-
cubupcke (uctounnk — URL: https://
novosibirsk.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-programm-
radio-kniga-v-novosibirske-i-berdske/
(25.02.20)).

C 21 ¢espann Ha vactote 96,6 My 8
HoBocubupcke Havana pewaHue panuo-
ctaHuma “CepebpaHbin Joxab”, KOTOpan
cywecrsyeTt 8 Poccun yxe 6onee 25 nert.
Mepewe Ase Heaenn, NO CywecTByiowen
Tpaauuuu crtaHunn, 6yaner TpanHcnnpo-
BaTLCA 3BYK AOXAR, a ¢ 6 mapTa 8 adup
HAYHYT BbIXOAUTH MOCKOBCKME NPOrpam-
Mbi. Bpema OT BpemeHn 3ByK 0OCanKOB
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npepbIBaeT XeHCKui ronoc: "Ckopo Ha
96,6 FM 6yner wnatn “CepebpaHblin
Aoxap” (uctounukn — URL: https://
runews24.ru/novosibirsk/21/02/2020/
bfc6141a7039a2e396860b47162
cdf8f2 u https://newsib.net/novosti/v-
novosibirske-nachalsya-serebryanyj-
dozhd-na-chastote-966fm.html
(25.02.20)).

OPEHBYPICKAR OBAN. K ceTu Bewa-
HUA paauocTaHuvn “Paagno Java” e cepe-
AvHe despana npucoepnHunnce r. Copo-
YuHCcK W noc. Hosoceprueska. Yacrtora
sewanna 8 CopounrHcke — 103,5 Mly, 8
Hoeoceprueske — 107,9 MMy (uctou-
HuK — URL: http://www.krutoymedia.
ru/news/7128.htm (25.02.20)).

NEPMCKMWN KPAWU. 1 pespana dumm-
an PTPC "flepmckmin KPTMY" wakan
TPaHCNAUMIO paguocTasumu  "Paauo
Poccun™ co BcTaskamMu pernoHanbHbix
nporpamm ITPK "MNepmb” Ha 4actoTe
101,5 Mlu e cene Yunckoe.

Tpaxncnauua “Pagno Poccun™ Ha wac-
Tove 69,38 MlNu Ha TeppuTopun YUHCKOro
painoHa npexpaweHa (McrodHnk — URL:
https://perm.rtrs.ru/tv/analog/rtrs-
nachal-tm-translyatsiyu-radio-rossii-
v-sele-uinskoe/ (25.02.20)).

7 ¢espans dunnan PTPC “Mepmckuin
KPTAL" Havan TpaHCNAUMIO paaviocTaH-
umm “"Paauo Poccuu” €O scraskamu
pervoHaneHbix nporpamm MPK “Mepme”
Ha vactote 101,7 Mfu 8 nocénke
UnbUHCKUA 1 ogHOBpEMEHHO 6bina npe-
KpaweHa TPaHCNAUMA 3TON PaAnoCTaH-
uMu Ha yacrore 68,93 MIru.

Bcero PTPC nnaHupyeT yCTaHOBUTL
cospemeHHoe paavonepeaawwee 060-
pyaosanme 8 21 HACENEHHOM NyHKTe
fMepmckoro xpan (uctounnk — URL:
https://perm.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-rossii-
v-poselke-ilinskiy/ (25.02.20)).

NPUMOPCKN KPAW. B cepeavHe
¢deBpana CTapToBaNo BewaHwe paano-
cTanumm "Love Radio” e r. MapTtuaaxcke
Ha yacToTe107,5 Mrly, (uctounnk — URL:
http://www.krutoymedia.ru/news/
7098.htm (25.02.20)).

POCTOBCKAR OBMl. C 20 rHBaps
paauocTaHuuio "Ataman FM” mMoxHo cny-
warte 8 r. Canbcke Ha 4actote 88 MIu.
Moka sewaHre UAET B TECTOBOM pexume
(wctounnk — URL: https://vk.com/
atamanfm?w=wall-174069956_222
(25.02.20)).

C 30 ansapa panmoctaHuma "Aopox-
Hoe Paguo” 8 adupe r. Kamerck-Lax-
TUHCKMA Ha vacTtote 104,2 My (mucrou-
HuK — URL: https://vk.com/rtvkamensk?
w=wall-69736014_790 (25.02.20)).

CAMAPCKASR OBJ. B nepaoit nexane
despans B r. Camape HavanoCh BewaHue
“"Panno Kuura” Ha uactove 100,5 Miy
(nctounmnk — URL: https://vk.com/
samara_fmtv?w=wall-18663493 _
46410 (25.02.20)).

CAXA PECNYB/INKA/AKYTUA. 3a-
nyck 8 HAxytun MOWwHOro uwndposoro
paanosewanun o6cyaunn 8 pespane Ha
cosewaHun MuHUHHOBaUMi pecnybankn
Cc ®OIYM "PoccwitCkan TeneesmanoHHan u
paanosewarensHan ceTb”. B HacToswee
BPBMA MOWHOE paavoseuwlaHne Npexpa-
uleHO Ha Bcen TeppuTopun Poccuw.
Paanoctanuma Ne 1, obecneymsaswasn
TpaHchAauvlw paanonepeaay HBK "Caxa”
Ha apKTM4YecKue u CeBepHule TeppUTopUn

pecnybanku, Geina 3akoHcepsuposaHa 8
anpene 2018 r. PaanosewaHue ocy-
WeCcTBNALTCA TONLKO B Npeaenax Hace-
néHHbIX NyHKTOB B YKB-ananasowe (uc-
TouHnK — URL: https://news.ykt.ru/
article/97205 (25.02.20)).

Or asTopa pybpuxmn: Ha @opymax
OTKPLITO HAa3bIBAIOT 3TOT NPOEKT '‘paguo-
CKa3Kon”, oM 06CYKOAeTCA yWEe HECKONb-
K0 net 6e3 sugnmeix casuros. [pn arom
HU Pasy He NOAHNMANCA BONPOC, OTKyAa
y HaceneHmws pecnybnukun nOABATCA
DRM-npuémmumkmn, 410061 NPUHNMATL 3TN
TpaHCAUM. Hawwa npoMbILINEHHOCTb UX
He BbINYCKAET n aaxe He Beaér paspabo-
TOK B 31O 0Bnacru.

CAXAJIMHCKAA OBN. B r. KOxHO-
CaxanuHcke ¢ 1 dpespann HauanocChb sewa-
HWe paanocTaHuum “Uckatens” Ha 4acTo-
Te 91,5 My (uctounuxk — URL: https://
radioiskatel.ru/all-news/radio-iskatel-
poyavitsya-v-yuzhno-saxalinske/
(25.02.20)).

14 pespanns dunnan PTPC "Caxa-
nuHckuin OPTNIW" 3aBepmn npoexT Mo-
AepHn3aaumn ceTu Bewawuas “Paauno
Poccun” 8 CaxanuHckon obnactu. B8 08.00
NO MECTHOMY BpeMeHM Ha uvacToTe
102,1 Ml 3apaboran paguoseuwartens-
HbiI NepenaT™uk 8 r. Hesenocke.

Ceivac 8 obnactu peicrayer cetb 13
40 nepenaruuxos “Paauo Poccuu”. OHa
oxBaTbiBaeT curHanom 6onee 90 % pa-
AVNOCHYLIATENeN, NPOXMUBAIOIMX BO BCEX
MyHULUNANbHLIX 06Pal3oBaHNAX perona.

Crapbie nepegartymkn, paboraswwe
H#a paauovactorax oT 66 po 74 Mrlu,
8biBeAEHH w3 akcnayatauun. dunmnan
3aMEHNN X Ha NepeaaTInKK, Bewanwme
8 CTaHaapre 8 4YaCTOTHOM AWanasoHe
87,5...108 Mrlru.

OcHoeHble paboTet N0 MOAEPHU3ALMIN
cetn "Paano Poccun” npownu 8 2019 r.,
xoraa d¢unnan seén e 3Ikchayatauuio
34 nepepatTmuxa. PeruoHanbHbie 8pe3ku
IMPK "CaxanuH" B acdupHON ceTke nNpo-
rpamm "Paauo Poccuu” suix0anT 8 apnp
no 6yanam ¢ 07.10 go 08.00, ¢ 11.10 ao
12.00 u ¢ 16.45 po 17.00; 8 cy66oTy — C
08.10 no 09.00; 8 BOCKpeceHbe — ¢ 11.10
00 12.00 (spemn Be3ne ykalaaHO MECTHOE)
(nctounuk — URL: https://sakhalin.rtrs.
ru/tv/analog/rtrs-polnostyu-perevel-
veshchanie-radio-rossii-na-sakhaline-
i-kurilskikh-ostrovakh-v-fm-diapazon-/
(25.02.20)).

CMOJIEHCKAR OBAl. C 1 despana
mobumuie necHn “"Paawo WaHcoH” 8
r. CMoneHcke MOXHO yChbliwaTe, Ha-
CTPOUB PAANONPUEMHUKW HA 4aCTOTY
91,3 Mlu (uctounuk — URL: https://
radioshanson.ru/news/radio-
shanson-teper-zvuchit-v-smolenske
(25.02.20)).

TAMBOBCKAR OBAN. B r. Tamboee ¢
14 Ppespans HAYANOCL BewaHne pPaauo-
cTtaduum “"Paauwo Knura®™ Ha vactore
107,9 Ml'u, MOWHOCTL NepepaTynka —
1 kBT (ncTounnk — URL: https://vk.com/
fmtv68?w=wall-109367953_2415
(25.02.20)).

TIOMEHCKAR OBN. PagvocraHumwn
“Paomo Monte Carlo™ HauMHaeT sewaHne
e r. TioMmeHu wa uactore 90,4 My ¢
4 Ppespann. CTaHuNA — OONH U3 NNAEPOB
¢$opmaTa cospemenHon my3biku. B adupe
npeacTasneHa My3sika MUPOBOrO Knacca:
Knaccuka pxasa, non- nu PoK-My3biku,
WHCTPYMEHTaNbHLIE M KNACCUYECKUE KOM-

no3nunn, a TaKKe NPOBEPEHHLIE XWTbI
Pa3HbIX BPEMEH 1 CaMble NYHLWINE HOBUHKW
(ucrounuxk — URL: http://tm72.ru/
novosti/1073/ (25.02.20)).
YENABUHCKAR OBN. Cpa3sy 8 yeThi-
péx ropopax Yensbunckon obGnactu
14 pespann Havano eewars "Paavo Poc-
cum”. B Kypce MeCTHbIX HOoBOCTen —
noytn 180 TwC. Yenosex. 3T0 — xutenu
Awwn (wactora sewaHua — 102,8 Mly,
MOWHOCTL NepeaaTumka — 30 Br), Bepx-
Hero Ydanes (v4actoTa Bewanwn —
103,6 MMy, MOWHOCTL nNepepaTinka —
30 B1), Catkm (4actota sewaHus —
100,4 MlNy, MOWHOCTL Nepeparymka —
30 BT) n HoBo6YpPHHO (4acToTa BEWAHUA —
100,2 Mlfu, MOWMHOCTL nNepenatTyuka —
100 BT). U 3ato TONLKO Havano. Yepe3l
mecau "Paguo Poccuun”™ 3anycTaT ewe B
4eTuIpEx cénax u ropoaax. A 8 KoOHue rona
ewé 8 npeHanuatTw. MNpu 3ToM sewaHue
paavonporpammel "Paagno Poccun” Ha
vactore 70,82 MMy & Hosobypune npe-
xpaweHo (uctoynuk — URL: https://
www.cheltv.ru/est-kontakt-radio-
rossii/ n hitps://chelyabinsk.rtrs.ru/
tv/analog/rtrs-nachal-translyatsiyu-
radio-rossii-v-ashe-satke-verkhnem-
ufalee-i-novoburine/ (25.02.20)).
YEYHA. B ¢espane pannocTaHuwna
“AsTOpaavo” 3assyyana B r. [po3Hom. B
ctonuue YeueHuckon Pecnybnuku, rae
ceroaHA npoxusaet ceviwe 300 Toic. ve-
NOBEK, PAANOCTAHUMA BEWAET Ha YacToTe
91,7 MMy (wctouynnk — URL: http://
www.gpmradio.ru/news-page/
uid/18223 (25.02.20))._
AMANO-HEHEUKWUWN AO. B r. Hosom
Yperroe ¢ 23 deapann HavanoCb Bewa-
Hue paauocTaHuumn "Uckatens” Ha YacTo-
Te 105,2 Mfu (mcrvouHuk — URL:
https://vk.com/25kadr_recklama?w=
wall-157566005_775 (25.02.20)).

3APYEEXXHOE BELWLAHME

KA3AXCTAH. K ceTh seuanunn paguo-
craHumn “Love Radio” npucoeauHunca
r. Kocrtanait, 4acvota BewaHus —
101,9 MlNu (uctounnk — URL: http://
www.krutoymedia.ru/news/7098.htm
(25.02.20)).

ACTOHMSA. PaHee mbi yxe coobann
O TPYAHOW CuUTyauum, 8 KOTOPOWA Okasa-
nack paguocrtaHuma "Paguo dan” (penu-
rMO3HaRn, OCHOBHOW NAPTHEP — "TpaHcMu-
posoe paauo”). NapTHEP NpuHAN pewe-
HME NpekpaTUTL CBOW TPAHCNAUMKW Ha
cpeaHvx BonHax ¢ 1 AHBapA, a ero nnava
cocTasnana secoMyto HacTb BoaxeTa.

Bewanwe "Pagno Inu” 6ein0 coxpa-
WEeHO N0 MUHUMYMA, 1 AaXe CylecTeosa-
N3a yrpo3a ero NOAHOrro NPeKpPaLLeHnA.

Noseusweeca ob6vaABnNeHue paayer
TEeM, 4TO “... Ha ceropHAHWiA AeHb Ham
YA3NOCb 3aperncrpnpoeaTb CamMoOCTORA-
TEeNbHYI0 opraxndaumio "Pagwo 3Inun”.
Buanmo, Ha AeBATHAAUATOM roAay cnyxe-
HUA HaM NPUXOANTCA CTAHOBUTLCA CoBEP-
WeHHONeTHUMU U HauvnHaTb CaMOCTOR-
TENbHYIO XU3Hb. YYNMCA BECTU AOKYMEH-
TaUWMIo, UCKaTb NAPTHEPOB NO CNYXEHWIO,
BECTU NEepPeroBopbl, KOHTAKTUPOBaTL C
xepreosatenamu...”. CTaHuua ysenuyu-
BaeT 4acbl NPUCYTCTBMA B 3dupe, 4acToTa
seutanHmua — 1035 xlMy (uctounnk — URL:
http://radioeli.ru/?p=3465 (25.02.20)).

Xopouwero npunéma n 73! Bl

0000000000000

W3anduouttvd

ni‘o|pes@insuoo :19ooduog
ARl nitolpei@)iew 1Male1d wandy

0202 'v 3N oullvd



runews24.ru/novosibirsk/21/02/2020/
https://newsib.net/novosti/v-novosibirske-nachalsya-serebryanyj-dozhd-na-chastote-966fm.html
http://www.krutoymedia
https://perm.rtrs.ru/tv/analog/rtrs-nachal-fm-translyatsiyu-radio-rossii-v-sele-uinskoe/
https://perm.rtrs.ru/tv/analog/rtrs-nachal-fm-translyatsiyu-radio-rossii-v-poselke-ilinskiy/
http://www.krutoymedia.ru/news/
https://vk.com/
https://vk.com/rtvkamensk
https://vk.com/
https://news.ykt.ru/
radioiskatel.ru/all-news/radio-iskatel-poyavitsya-v-yuzhno-saxalinske/
https://sakhalin.rtrs
radioshanson.ru/news/radio-shanson-teper-zvuchit-v-smolenske
https://vk.com/
http://fm72.ru/
http://www.cheltv.ru/est-kontakt-radio-rossii/
https://chelyabinsk.rtrs.ru/
http://www.gpmradio.ru/news
https://vk.com/25kadr_recklama?w=
http://www.krutoymedia.ru/news/7098.htm
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3BYKOTEXHUKA

Mpuém craren: mail@radio.ru
Bonpocsi: consult@radio.ru

PAZVIO Ne 4, 2020

OOBbEMHDBIN 3BYK — cneayilowmnmn
war

A. KUPEEB, crt. JIsicoropcxan CTasponosscKkoro xpas l

ABTOp CTarby [EeNUTCS CBOMM PeleHneM no peannsaummn obn-
EMHOro MHOroKkaHanbHoro 3syxka. MHeHue pepakyuy He BO BCEM
coBnagaer c MHEHUeM aBTopa, TeM He MeHee Mbl Nybankyem 3Ty
UHTEepEeCHYIO CTaTbIO B aBTOPCKOM BapHaHTe.

Csoio cratblo a9 xoren 6ol noceaTuTs IOpuio
Anexcanagposuvy Bosnecerckomy u eHHanwio
Kyasmuay Knumenko —

asTopam

NANDTOOIN (LKA

KRAIPADOs

KHurun

"Keagpagoruna®, suiwenwert s ceers 1979r. [1].

Havane 90-x MHe, ewe 1oHuy B o6nac-

TW 3INEKTPOHWUKWU W 3Byka, Nonana 8 |
PYKKN 3Ta KHYIXXKA W 3ap0oanna IHoweckue
vaen, KOTopbie Ha ponrue roant A OGbin
BbLIHYXAEH OTNOXUTL MBLIUTLCA HA NONKY
BO NOPL! A0 BpeMeHu. B Te aanékue roas!
A NOHUMAN, 4TO peann3auma NOAO06GHLIX
naen MHe He No cunam yu tem 6onee He No
KapmaHy. Mpoxoannym roabl, MEHANACchL W
pPa3ewBanacL TEXHOMOMA, a IHOWeECKan |
MeyTa Bcerna oCrasanacb MeYTon, XoTb U
HABHO 3a0POWEHHONW HA NbINLHYID NONKY.
Tenepb, yeTsepTb BEKa CNYCTA, A pewwunn
BO3P0OANTL HEKOraa 3abpOoWeHHYI0 I0HO-
weckyio uae, caenatb U3 CBOen “cxas-
KM" HeuTo ocasaemoe. 60 Teneps A Mory
peanu3oBaTthb TO, 4TO Yoraa O6wN0 MHe He
oA CHNY ¥ HE NO KapMaHy. |

O6bEMHDBIN 3BYK U €r0 pa3BuTue

Co epemén unaobpertenuna ¢oHoas-
Torpada OSayapoMm JleoHom CkoTTom
nae Maprexesunem 8 1857 r. mHOrve roasi
(a0 1930-x ronos) UMBMNU3AUNA HACNAX-
AaANACb MOHOPOHNHECKUMIY IANUCAMU HA
rpaMnnacTuHkax, noka s dounagensdpun-
CKOM Axanemunn My3biku He NORBMNACL Ha
cBeT nepsan CrepeodoHUYECKan 3anuchb

HA BOCKOBOM ancke. Tenepb Mol HE NPOCTO | [+

CNAbIWANY MY3bIKY, HO U owywann adeext
npucytcreua. LWWnw roasl, n ctepeo nepe-
WNO C rPaMNNACTUHOK HA MArHWUTHLIE
NEHTLI, A C NOABNEHVEM UNDPOBLIX TEXHO-
Norui cTepeo ycnewHo nepewno Ha CD.
Mocnenrnii N3BECTHHIN MHOMUM NPOPLIB B
obnacTtu 38yKOBOCNPONIBEAEHUN NPON3O-
wen ¢ nonsneHnem Ha ceet DVD n aomaw-
HUX KWHOTEATPOB, Mbl Nepewnn OT MOHO-
doHun u crepeo Kk 06bLEMHOMY 3BYKY
(puc. 1). 3a MHOrue roawl 3BYKOBOC-
npon3seneHne NOwnNo B8 CTOPOHY yBe-
NnMYEeHVs kaHanose, pasnennn 3eyk Ha HY,
CH, BY v co3naHnA MHOrONONOCHbIX aKy-
CTUYECKUX CUCTEeM, a TakXKe CO3AaHuA
cabeydepoB kak OTAENbLHOr0 KNacca, w
npuebiqiHoe 2.0 nepepoaunocs 8 2.1. A C
nossnedmnem DVD notpebosanoce owe-
peaHoe yBenuyeHue KaHanos 3BYKOBOC-
npou3aseaeHVn, 1 NOABUNOCH 5.1, koTopoe
paseunoce 8 7.1 n pancwe 8 10.2, 16.2,
22.2 (2). Tak xyna mbl MaéM? Kyna passn-
saemca? Y1o 6yaer panobwe — 30.6,
100.10, 1000.500, X000 XXX?

6-Channel Sound Ou
Puc. 1/ -

8-Channel Sound Out 1

flaBaitTe OCTaHOBUMCA
u noaymaem

MHorme reopeTvukmn n NPaKTUKK CeA3LI-
BAIOT BOCNPUATUE 3BYKOB 4€NOBEKOM C
Teopuen, onucoiIBaemMon “GuHaypanbHbiM
apdexTom”, Nno aHanorun ¢ GuHokynsp-
HbiM 3PEHUEeM, TaK KaK Y HAC Asa rnalsa v
Aaea yxa (3, 4]. Ha atoi Teopum OCHOBaHb
Bce pa3paboTkn, n3eecTHble kak Dolby
Stereo, Dolby Digital, Dolby Surround,
Dolby Pro Logic, Dolby TrueHO u T. a., a
Take pa3apaboTkm Apyrux He MeHee nme-
HUTbIX KOMNaHwiA (5). Ho ecTb oanH napa-
AOKC, O KOTOPOM HUKTO “3 CTOPOHHWUKOB
61HaypanbHOW Teoprn He 3aayMbIBaeTCA,
OH — un3 obnacrtn reomeTpun. Kaxk Ha
OCHOBaHWW ABYX TOYeK CO3aaTb 8 NPO-
CTpaHcTBe 061LEMHYIO DUrypy?

310 HeBO3IMOXHO. Ha ocHOBaHWU ABYX
TOYEeK Bbl CMOXEeTe CO3AaTb TONbKO OTpe-
30K MAN NNKWNIO, HO HWKAK HE CMoxeTe
€030aTb HY NNOCKOCTL, HN Tem 6onee 06v-
émnyio purypy. Ha ocHoBaHuuM Tpéx u
6onee TO4EK BbI MOXETe CO3nartb Npo-
CTEAWY0 PuUrypy v nNAOCKOCTL, a Npo-
CTenwyio 06BLEMHYID GUIrypy MOXHO CO3-
AaTb TONbKO HA OCHOBAHWW MWUHUMYM
YeTuIpéx n 6onee Touek. ITO HEOCNOPUMO,
KaKk2x 2 = 4.

NMEHHO NO3TOMYy aBTOP B KOPHE He
cornaceH ¢ BuHaypanoHOW Teopwen, Tak
KaK OHa He cnocobHa NoCcpeacTBomM ABYX
TONEK BOCNPUATUR OBBACHUTL TO, 4TO
PeanbHO CALIWUT U BOCNPUHUMAET 4eno-
gex. fl He Meank U He GU3N0NOr U HE MOTyY
06bACHUTL, KaK Ha caMoM aene paboraer
Hawe BocnpuaTue 3sykos. W naxe Te, KTo



cyMTaeT, YTO OHWU 3HAKT BCE 06 3TOM,
owwnbaiorca.

MNocrapaloCb OBBLACHUTL CBOIO TOYKY
3peHns NPUMUTMBHO — “Ha nanbuax”,
NOCPEACTBOM IKCNEPUMEHTA HAA CaMUM

cucTtemMaMn OGBLEMHONO 3BYHaHUR — JITO
NAOCKOCTW, 1 BCe 3ByKOBble 3IPPeKThl
30eCb BO3MOXHbL TOABKO B npepenax
NNOCKOCTH, CKOALKO Obl KAHANO08 BOCNPO-
nasenenus Mol He aobasnanu. Bcé, uto

8bl CYUTANU OOLEMHLIM 3BYKOM, — 3TO
obmaH, cneuadpdext u He Bonee Toro. A
4To6b CO3R/aTb peanthyld 06BLEMHYIO
CUCTEeMy 3BYKOBOCNPOW3BEAEHUA, Mbi
[OMKHB! BbIATK 33 NpeAensl NAOCKOCTU K

7 o

7 WA N

Pwvc. 2

- Puc. 3

cobon, KOTOPLIN MOXET NOBTOPUTL NIDOOK
xenawowui. Ona 3T0ro Ham noHanobuTca
noBoe MeCTo, HANONHEHHOE PA3NNYHLIMK
asykamn — B rOpPOAE UKW Ha npupoAae,
NPOM30HE nAn oPuce — COBEPLLEHHO
6e3pa3nuuHo. A Teneps Npegnaraio nNpo-
€70 paccnabuTeCA, 3aKpbITh rNasa v NPo-
CTO CAywaTb, OCTapanACb HENOABWUXHO.
Hecxonbko MWHYT NOCAywaTb BCE v BCSH,
4TO NPOWCXOAUT BOKPYF BCE WYMbl W
3eyku. Monpobyihte, Huyero we aenas,
nocnaywaTb BCE OKpyxXalwwe 38YyKN M
onpeaenuTb, OTKYAAa OHW UCXOAAT. He
OTKPbLIBAA MNA3, NOBEPHUTECHL B OAHY CTO-
POHY, NOTOM B APYIYIO, NOWAPKAATE HOra-
MU. He MeHAs NONOXeHWn ronoss!, NOA-
HUMUTE pyKKn, NOWENKANTE Nanbuamn Ha
pasHbIx yposHAX n nepea coboir. MNonbi-
TAaWTECb MbICNEHHO ONpeaenwuTb, OTkKyAa
KaKoW 3BYK nCxOAMT. He nonyuymMnoce €
nepeoro pasa, NonpobynTe ewe pas.
Nioboik 4enosek, He cTpanalOWUR
cepbE3HbiMU NpobnemMamMu Co CNyxom,
cnocoben onpeneniTe B8 TPEXMEPHOM
NPOCTPAHCTBE WCTOYHUKWU 3ByKa U UX
NONOXeHne 8 3TOM CaMOM TPEXMEPHOM
npocrypancree. Jliobon 4Yenosek moxeT
onpenenATs HanpasneHue WUCTOYHUKA
3BYKA HE TONbKO CNesa wnn CNpaea, Ho 1
cnepean vawn C3aan, CBEpXy MAn CHWU3Y.
Takwmu HAaC caenana NPUPoAa, Hawe BoC-
NPUATUE 3BYKOB NPEBOCXOAHO paboTaer B
TPEXMEPHOM NPOCTPAHCTBE, U OGuHay-
panbHan TEOPUA HEe B COCTOSHUA ATOro
06bACHUTL NOCPEACTBOM ABYX TONEK W
¢dazo8bix cMeweHnin. Mbl BOCNpUHAMaeM
3Bykn 6onee Yem ABYMA TONKaMK, nHavye
Mbl He MOramn 6bl ONpeaensaTs Hanpasne-
Hvie 3ByKa B TPEXMEPHOM NPOCTPAHCTBe.
A Tenepb NOCMOTPUTE HA 3HAKOMbIE
HaM CUCTEMbl 3BYKOBOCNPOUIBEAEHUA
(pMc. 2). Bce 3T CUCTEMb! HE ABNAIDTCA

Puc. 4

N

MIC / INSTR.
IN

IN = our

| ¢

oW lip e Or”

| peanbHo  0BLEMHOMY
| cTpancTay (puc. 3).

| W 3pecb Mut BUAUM, 4TO ONA
‘ co3aauua npocredwent 00b-

npo-

éMHon durypsl TeTpasgpa Ham
HYXXHO MWHWMYM 4eTbipe Bep-
WWHBbY, AN NupaMuabl — NATb,
Aana kyba — Bocemb. TO eCTb,
Ana Toro, YTobbl Co3aaTh MUHN-
ManbHYKl0 cuctemy 06LEMHOro
3BYKOBOCNPOM3BEAEHUA, HaM
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80 BpeMeHa KOMNbIOTEPHOIO 6yma. A Ha-

"@ WEN BOIMOXHOCTL AOBECTU CBOIO MAEID
A0 KOHUA.

Mepseoe, C YeM CTONKHynCca, — 370 TO,

4TO A0 Cux NOp BCe GOHOrPaMMBbl NNWYT-

CA Ha CTyanax 8 OObIMHOM CTepeopexu-

Me, a BCE OCTanbHoe — TONLKO Cneu-

adpdexTsl u He Gonee Toro. 3HauuT, gNa

» 3TOr0 MHE HYXHO CaMOMy 3anucetBaTteo
CBOW MHOrokaHaneHbie QoHorpammel. Ho

0Ka3anoco, 4TO BCE 3BYKOBLIE KAPTHI 5.1 1
7.1, XOTb ¥ MOMYT BOCNPOU3IBOAUTL MHO-

rOKaHanbHuIi 38yK, 3anucCuiBaTb MOryT
@ 0 TONbKO OBLIMHOE CTEPED, a NPOM3BOAUTL
3BYK0O3ANUCh C HECKONBKMX 3BYKOBBLIX KApT

npobnematnyHo. MpUWwNoCe UcKaTb HyxX-
HOe 8 cpeae NPOECCUOHANLHOrO MHOTO-
KaHanNbHOro 3syko3anuceisaowero o06o-

@ CB0I0 UAe NLINUTLCA Ha NONKy. Teneps,

@ pyaoBanua. MHorue roasl Takoe o6opy-
\ noBaHne BbiN0 N OCTAETCA HE NO KapMaHy
P BRD NoGUTENI0-3IKCNEPUMEHTATOPY, HO Bpe-
@ MEHa MEHSIOTCA, U NOABNSETCA TO, 4TO

yXxe no kapmany. Alesis 1026 v MOTU
UltraLite, noka3aH-
Hble HA puc. 5, —

Channel Index AOCCTyNHbIE PEEHUA
0N MHOTOKaHaNIlbHOW
§ Channel name Npeanaraeman cxema 3anNUcH, O KOTOPbIX
s MP3/WAV/FLAC DTS/AAC Vorbls/Opus : KOrAa-T0 MOXHO Obl-
T NO TONLKO MeuTaTb.
P> 0 1 0 Front Left 1-Front Left Down (FLD) K
W 1 2 2 Front Right 2-Front Right Down (FRD) | ' aX Peanu3osatb
(@] 2 0 1 Center 3-Front Left Up (FLU) Tenepe MOXHO pe-
7 anbHO 3anucatb “
> 3 5 7 Subwoofer Frequency | 4-Front Right Up (FRU) pocnpoun3peecTu
m BOCEMb KQHANoB 38Y-
m 4 3 3 Rear Left 5-Back Left Down (BLD) Kxa, HO ocTaéTca BoO-
: npoc: xak 370 pge-
5 4 4 Rear Right 6-Back Right Down (BRD) nats? K ToMy e 310
6 6 5 Alternative Rear Left 7-Back Left Up (BLU) Hano caenate C Heko-
TOpOW  COBMECTU-
7 7 6 Alternative Rear Right | 8-Back Right Up (BRU) MOCTBLIO C yXe cyuie-
— - — cTeyioummn popma-
HY)XXHA MWHUMYM  YeTbipExKkaHanbHaa f e s | TAMW U CTaHAaptamu
cucTema 3annucu w BOCNPOU3BENEHUR, a I . . 3anucu 1M BOCNPO-
CaMbiM NPaBUNLHLIM pelseHnem byner ky6 8ch audio | L| 8chinput | “]8ch mode | |8ch balan n3seneHns. Haubo-
b0 napannenenvnes C BOCEMbIO Bep- interface  [*| preamps selector [T} attenuator nee NOAXOARWMA ANA
LINHAMKW, Tak KaK UMEHHO Takaa ¢urypa 1 ’ : 3Tux uenen dopmart
noeanbHo BNUCHIBAETCA B NPOCTPAHCTBO ANSI/CEA-863-A, ko-
KOMHAT ¥ NoMeLLeRniA. 3HaunT, Ana nony- 8ch external | TOpbIA NO3BONMT UC-
YeHun peanbHoro 3D-3Byka HaM HYXHbl amplifier | nonb3osaTh ANA BOC-
2 BOCbMUKAHabHAR CUCTEMA 3arncK 1 BOC- NPOM3BEAEHURA  YXe
& 2 NPoM3BEeAeHUA N BOCEMb aKyCTU4ECKMX ‘ | | pacnpocTpaHéHHbie
T2 CcuCTeM, PacNONOXEHHbLIX NO yrNam nome- | | 3BYKOBbLIE KAPTHI HOP-
SE uieHnna (puc. 4). B nmxme 90-e peannaa- 8ch speaker 8ch power 8ch volume || | mata 7.1 (cm. Ta6-
=@ UunA TaKON CMCTEMb ANA MeHa Gbina system [*T| amlifier attenuator || | nmuy). CraHaapTHwe
‘E's NONPOCTY HepocTuxnumon. Toraa He 6bino L - _| | | socemeb kaHanos pas-
< & 8 NOCTYNHOCTN MHOrOKaHanbhbix CUCTEM,  Pyc. 7| P ] 7 | peneHsl Ha rpynnsl
9 S 33 ucKoueHNEM CTYAMIAHBIX MHOrOROPO- -
@ % KeuHbix, O KOTOPbLIX NPOCTOW CeNnbCKuiA
O 8 NapeHs He MOT AAXe W MeuTaTb. NmeHKHo
: & no3ToMy CBOK Maeto 06LEMHONM 3ByKo3a-
5.3 nUcw 8 BbiHYXAEH 6bin NONOXUTL Nbi-
c NUTLCA HA NONKY.
BoapoxaneHune U3 Nbinun
CnycTa roasl, KOraa y MROrx yxe ecto
= KOMNBIOTEPhI, AOMAWHKE KUHOTEATPbi C
N~ cnucTemMon 5.1, BCe CYMTaIoT 3TO "KPYTbim™
Q O6BEMHBIM 3BYKOM, @ Y MEHRA BCE 3TO Bbi-
< 3biBaeT yxmbinky. Bce nocneanne ropwbl
g CMOTPIO 1 YAUBARIOCH — NPOWNO CTONLKO
o NET, a HUKTO TaK 1 HE NPULWEN K 3TOMY NPO-
= CTOMY TeOMETPUHECKOMY  PeweHnio.
S Toraa, YeTeepTL BEKa Haldan, y MeHs Bbinn
a

AOCTATOYHO B8eCKUe NPUYUHBI NONOXUTL
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Front/Back, Left/Right v Up/Down, kax-
AbIA N3 BOCbMU KAHAN08 uMeeT TPEX3Hav-
Hoe 0603Hauenune, n 3Tn kaHanb! yxe Pop-
MUPYIOT HYXHbIE HAM NAOCKOCTW 8 NPO-
cTpaxcTee (puc. 6). 3ta moaens, 8 OTAN-
yue OT BCeM WM3BECTHLIX, HE NNockas, a
yxe 06bémHan u TpéxmeprHan. Ona n by-
AeT OCHOBOW Hawen cuctemu!. OcTagrca
TONbLKO 063aBECTUCH BOCEMBIO wupoKono-
NOCHBIMK AKYCTU4ECKUMK cucTemamu, a
Taxke cobpaTb BOCLMUKAHANBHYIO CUCTE-
MY 3anNUChu 1 BOCLMUKAHANLHYIO CUCTEMY
BOCNPON3BEACHWUA.

Cucrema Bocnpou3seneHun

Cucrema BsocnpousseneHua  NoO-
CTpOeHa No CxeMe, Cxoxen ¢ 0ObiuHbIMKY
ayauopecuwsepamu, 1 pacwuvpeHa Ao
B8OCbMW KaHanos. E€ Onox-cxema npuee-
AeHa Ha puc. 7. 3kcnepumeHTanbHbIn
o6pasey cobpaH B8 KOpnyce OT mMukwepa
Fostex 2016, ero eHewHnih BuAa NOKalaH
Ha puc. 8. BxoaHoh xackaa cobpan Ha
Oy KP140YAQ708 (puc. 9). Buixoaxon
xackan cobpaH Ha OGioaxeTHbix YM
PAMB610 xnacca D. 5...10 Bt mowHOCT®
6bIN0 NOCTATOMHO ANA IKCNEPUMEHTOS8.
BrewHnn ena YM nokasaH Ha puc. 10.
CnpaBa euaeH Bx0aHON GUNbTP NUTAHUA.
Cnesa — DC-DC npeo6bpaszoeatens ¢
ranc8aHNYECKON Pa3BRA3IKON ONR NUTAHWA
ycunurenen.

3D-perynstop 6ananca

Tunuunyo cxemy perynnposkn 6anax-
ca Mexay KaHanamu NPUWNOCh TaKXKe MO-
[epH1M3npoBaTth. 32 OCHOBY GEPETCA ue-
ToIpEXKaHanbHan MOAENb, WWUPOKO wC-
nono3ayeman 8 asTo3syke, w npeobpaly-
€TCA B TPEXMEPHYIO, rae CpeaHne TO4KV
BCEX NNOCKOCTeN CXOANTCA HA OAvH 06-
wmin nposon. OHa npuseaeHa Ha puc. 11.
Eé cobupaloT No cxeme Ha puc. 12,
KOHCTpYKTHUBHOE pelueHne 8 BUAE OTAeNb-
HOFO MOAYyNA NOka3aHo Ha pwuc. 13. Ann
TOro uto6b! ero cobparts, Nnpuwnoce, 063a-
BECTUCH TOKAPHLIM CTaHKOM W BbITOUNTL
HEKOTOPbLIE AETANN CAMOMY.

Bnok koMmyTauun

Cxema ©6noxka npusepeHa Ha
puc. 14. N3HavanbHO OH 33AyMbIBANCH
a8 yHudukaumm ¢ 06u1MHbIMKN cnucTema-
MW U BO3MOXHOCTU BOCNPOM3BENEHUA
06bIuHbIX popmaTos 2.0 u 5.1 8 npene-
Nax Moen TPExmMepHoOn BOCbMUKAHAND-
HOM moaenu. Kak BnaHo n3 cxemol, 610k
nMeeT YeTbipe pexuma KoOMmyTauun
KaHaNos:

2.0 — ana coemMecTUMoCcTU CO cTe-
PEo3annucAMun, rae He WNCNOoNLIYETCR
3aQHWA NNAH;

2.0 Extra — pacwupeHHoe crepeo ¢
UCNONLIOBAHUEM 33AHEr0 NNAHA;

5.1 — Tpancdopmauunn asyka 5.1 8
BOCbMUKAHANLHBI (3anoxeH Ha Gyay-
wee),

8.0 — HENOCPencTBeHHO pexvum C
BOCEMbIO HE3aBUCUMbIMU KaHANaAMW.

B pexume "2.0" wucnonb3ylorca
GPOHTANLHLIE ABE NeBblE U ABE NPABLIE
AC, 4T0 NONHOCTBLIO NOBTOPRET OOBIYHBLIA
cTepeoddPPexT Ha 4eTeipéx PpPoHTaNe-
Hbix AC. B pexume "2.0 Extra”, noMvmo
$POHTaNbHLIX, 33AE€HCTBOBAHbI TbINO-
eble AC, YeTbipe nesble u YeTbipe npa-
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8ble, YTO NO3BONRET NONYYUTL BOCNPURA-
THe CTepeo, Cxoxee C ronoBHLIMU Tene-
doHamn. B pexume "5.1" ppoHTanbHuie
M THINOBLIE KaHanNbl KOMMYTUPYIOTCA Ha
aHanoruyMbie Napel, a ueHTp wn sydep
pacnpeaenfioTCa Mexay GPoHTanbHLIMN
AC. Hy, a 8 pexume “8.0" Mbl nonyvaem
BCE KaHanNel HEe3asuCUMbIMU ApYyr OT
aApyra. 3T70T MOAynb nNOKa3aH Ha
puc. 15, co spemeHem x Hemy Gyayr
pobasneHst "ob6BA3KA™ ANA cosmec-
TUMOCTW C apyrumu GOPMaTamun U BbIXOL,
Ha BHEWHWA ycunutens.

Cucrema 3anucu

Tenepb OCVaAETCA 3anNnCaTb XWBOH
3BYK B HY)XXHOM Ham ¢popmare, gns Toro
4TO6b BCE ITO OXMNO N AANO OXUAAEMDBIA
adoexT. B ocHose MOBMNLHOW CUCTEMDI
3anucu npumenén MOTU UltraLite mk2, 8
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8 Out

crauynoHape — Terratek EWSB88MT. B
kavectse NO — 6ecnnatHon Audacity.
Nepsan mogens 3D-muxpodoHa, doTo
KOTOPOro NpueeaeHo Ha puc. 16, Kk mo-
emMy CoOXaneHuio, Aana pe3ynbrat Aanéxkuin
OT OXMAAEMOro.

OaHo aeno cobparb Bocemb Mukpodo-
HOB8 B HEKYI0 KOHCTPYKUMIO, COBCEM ApYy-
roe — n3aonuposaTs MUKPOGOHLI APYr OT
ApYyra, 3aCTasnTb Kxaxabii 13 MuUkpodo-
HOB CNbILLATL TONBLKO CHOI0 30HY U HE CNbI-
warb Hu4ero aApyroro. iHave anha nonyqe-
HUA HYXHOro 3ddexra npu socnpovase-
AEHUN 3anNUCaHHLIA 38YK NPUAETCA NoA-
seprHyTo undposon obpaborke, a aTo
nobasnT eweé aononHutTensHoie npobne-
Mbl ¢ pa3paboTkon ceoero co6CTBEHHOro
codra.

N 80T TyT nporpecc 3aTarueaercs,
rotosuix ¢poHorpamm 8 nogobHom ¢op-
mare B MUpe NoKa He CyulecTayet, 3anv-



marte, kotopoie 6e3 npobnem BoCnpoul-
soaaTcAa kak MediaPlayerClassic, Tak v
scem masecTHuiM WindowsMedia Player
(WAV cemnnbl).

He cuuTtaio ceba cneuvanucTtoM no
38YKO3anNUCKu 1 Co3aaHuio cneulddpdextos
U npumy nobylo NOMOWbL B8 CO3AaHUN
$OHOrpaMM 8 TaKOM MHOrOKaHasnbHOM
dopmarte. A anA TEX, KTO OTBAXUTCA 3aHU-
MaTbCA CaMOCTORTENbHO co3paHvem ¢$o-
HOrpamm B Takom ¢opmare, Mory aAate
HEKOTOPLIE PEKOMEHARAUNW NO HACTPONKe
cucTeMmbl.

AN 8KNIDYEHUA MHOrOKaAHaNLHOrQ
pexuma 8 Audacity, 8 HacTporikax, nomu-
MO Bui6opa “YcTponctea WASAPI™, Hano B8
napamertpax "UMnopTt/3kcnopT” onuuio
“Muxc 8 CTepeo unu MOKO™ NepexNioYnTL
B "BblNOAHWTL 33aAaHHOE MUKWUPOBa-
HMe", nocne vyero Audacity no3sonuT Co-
XPaHATb MHOMOKaHanbHblie cemMnnbl, d HEe

any 7.1
sound card

4x stereo AMP

2x quad AMP

8x
or

Puc. ]8

catb noaobHyl0 doHOorpamMmy C Aocra-
TOYHBIM KA4eCcTBOM TOXe NpobGnemaTny-
HO, OCTAéTCA M nanbwe 3aHMMaTLCA
N3LICKAHNAMMN.

B 3axniouyeHune

Moxka s genan ceon 6nok BOCNPON3BE-
nenvn, B fepmarun komnanua Microtech
Gefell yxe caenana cuctemy 3D-3anucu M
Cube, nokasaHHyio Ha puc. 17 [6). Xena-
owme cobparb NOAOBHYIO CUCTEMY MOTYT
ucnonb3oeats 6onee npocTyo cxemy 6ea
6n0Ka KOMMYTaUMK PEXUMOB U PErynaTo-
pa 6anaHca kaHanoB, NPUBEAEHHYID HA
puc. 18. Anr 310ro noHanobunrca noban
3BYKOBaR KapTa Kak MUHUMYM C BOCEMBbIO
aHANOroBbIMYU BHIXOAAMK, @ 3TO BCE KAPTb!
C NOAAEPXKORN 7.1 xaK BHEWHWe, TaK u
MHTErpnposaHHbie. Yetbipe 06biYHbIX CTe-
peoycmnuTens uam ABa aBTOMODBUNBLHBIX

HeTbIPEXKAHANBHBIX, @ TaKXe BOCEMb OAMN-
HAKOBbIX WWPOKONONOCHLIX aKyCTU4ECKUX
cucTeM Unu YeTbipe Napbl 06biHHON CTe-
peoaxkyctnkm. CatennuTsl OT cuctem 5.1 u
7.1 UICNONB30BATL MOXHO, HO Y HUX OTCYT-
CTBYIOT HU3KKe 4acToTol, Pecusepbt 5.1 n
7.1 YOX€ HEe NOAOWAYT, TaK KaK Yy HWUX He
BCE KaHanbl UMEIT OAWHAKOBYID AYX u
BCTpoeHHbie DTS-npoueccopur 6yayT
TONLKO MewaThb. K 38yKOBHIM KapTam 0Co-
6uix TPeBOoBaHMA HeT, NOYTU BCE KaPTHi,
A2XE HA HN3KOUACTOTHLIA BLIXOA ANS Cab-
Bydepa, BbAAI0T NONHbIA YaCTOTHLIA Ana-
NAa3oH (NPOBEPAN NUYHO), HO BNONHE BO3-
MOXHO, Y4TO ANA HEKOTOPbLIX "NPOABUHY-
Toix” KkapT NPUAETCR NPUHYAUTENLHO
OTKNIONATb BCE NPOrpaMmHbIe PUNbTPLI U
DTS-06paboriuxu, 4T06bl OHU He Melwa-
.

Ana NpoBepkn cUCTEMbl MOTy Npeano-
XUTb CBOM TECTOBBLIE Cemnnbl 8 WAV-dop-

Tonbko crepeo. Mos MOTU Ultralite no
ymonyanuio 8 Windows co3naér 4yertbipe
CTepeoycTpoinicTea, 4Tobbl €€ 3acrasuTb
paboTtaTtb B8 pexume 7.1 8 ytnaute MOTU
Audioc Console sbibuparwo Phone
Assignment kak “Phone 1-2", a Main Out
Volume kak “7.1 Analog 1-8", nocne uyero
yeTbipe CTEePEeoyCTPoCTBA UCHE3aI0T, U
NOABAAETCA OAHA BOCbMUKAHANbHAA
MOTU Analog.
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#. HEYAEB, r. Mocksa

] 10661 ybeautsCd B wUCNPaBHOCTM

A TpaHanctopa, 3awactyio 6biBaer
HEeNOCTATO4YHO NPOBEPUTL €10 P-N nepe-
X0Ab C NOMOLWBIO MynLTUMeTpa. Name-
peHne ko3dpPuumneHTa nepepaLwn Toka
6a3bl C NOMOWDBIO MYNLTUMETPA TOXE He
AAET OAHO3HAYHOrO OTBeTa, ucnpaseH
TPAH3NCTOP unu Het. NoaTomy papmonio-
6uTenn 4acTo UCNONL3IYIOT ANR NPOBEPKN
TPAH3UCTOPOB  CNeunannanpoBaHHbie
npo6uukn. Hanbonee npocro caenato
Taxkoe yCTponCTao Ha OCHOBE reHepaTopa.

3UCTOpPOB

auvon HL1, KOTOpbit CTaHET CBETMUTL.
Nockonubky 8 NnpucTaeke ceetoanon byner
NOAKNIOYEH K MUHYCOBOW NNHUW NUTAHWUA
HE HanpAMYyio, a Yepe3d o6MOTKY Apyroro
TpaHchopmaropa T2, APKOCTL ero ceeve-
HuA GyneTr HeMHOro MeHowe, 4em Ges
3T0ro TpaHcpopmaropa. Takum o6pazom,
MHAMKATOPOM NCNPABHOCTHU TPAHIUCTOPA
VTx 6yaeT cseTawmitcA ceetoamon. MNpu
NOAKAIOYEHUK TPAH3INWCTOPA CTPYKTYPbI
P-N-p NONYHAETCA aHANOrUYHBIA reHepa-
TOP.
Bce anemeHTbl, KpoMme ane-
MEHTA NUTAHWA, Pa3MEULeHbl

2 6 K o Ha OAHOCTOPOHHEN NEYATHON
Xs2 , s nnate »n3 GONLIUPOBAHHONO
R1 10 "PN-Pr 12| 3 4 CTEKNOTEKCTOMTA TONLUNHOM
< o 1 MMm. EE yepTéx nNoxalaH Ha
puc. 3. NpuMeHeHb Pe3ncTo-
JH poi MAT, C2-23 u apyrue
obwero NPUMEHEHNA.
MESA Konaencatop — K50-35 unu
22 Mk x [/ R3 VMNOPTHBIA, €ro &MKOCTb
e x16B e //4 7| 470
= G1 P HeKpuTndHa u mMoxeT buiTo 8
1,58 I\ uHTepBane 10...100 mkD.
R2 [51 HLA T2, Ceetoaunon xenaTeang npu-
470 MEeHuUTb cuHero wan 6enoro
ARL-4853UWC CBEYEHMA NOBLIWEHHOW RPKO-
CTH, NO3TOMY OH He CTaHeT
“ CBETHTL NPY HanNpAXeHun 1,5 B
N, KPOME TOro, Npu TaKoOM
HaNPAXeHUU NPAMON TOK Yepe3
xs1 Y 2 3 4 Hero man. [lnametp xopnyca
'N-PN'"'D B K O cseroamona —  3...5 mm.
Puc. 1 TpanchHOpMaTOpbl HAMOTaHb
Ha KOABUEBbLIX MAarHUTONPOBO-
CxemMa 0AHOro »3 BapnaHTos NPOGHU-
Ka TPaH3UCTOPOB nokasaHa Ha puc. 1.
Npob6HUK COAEPKNT UCTOHHUK NUTAHNR —
ranbBaHN4ECKUiA INEMEHT TUNnopa3mepa
AAA, peauctop R1, xOTOpbIti Orpanuyu-
BaeT TOK Npu BO3IMOXHOM K3 mexay
anemMeHTamn ycTponcTsa, pPe3ucTopu |
R2 w R3 — TokoOrpannumnsaiowme 8 ]
uenax 6a3 nposepRembIX TPaHIUCTOPOB.. !
Tpancdopmatopw T1 v T2 coemecTHO €
NOAKNIOYEHHBIMK TPaH3ucTopamu o6pa-
3yI0T 6NOKUHr-reHepaTop. Ans ynpouwe-
HUA KOHCTPYKUUN U YMEHBWIEHURA eé Pa3-
mMepoB B NPOOHMKE OTCYTCTBYIOT Bbl-
KNo4aTenb NUTAHUA W NepexkniYaTent
CTPYKTYP (P-N-P AW N-P-N) TPAH3UCTO-
pos. MNO3TOMYy HaNpPAXeHWe nNUTaAHWA
Puc. 2

NOCTOAHHO NOCTYN3AEeT Ha CseToanoa M
xonaeHcatop C1, 0AHAKO TOK YyTeuku
yepes3 HUX Man.

Npyu noaxno4eHUn  TpaH3IUCTOPa
CTPYKTYPW N-p-n nony4aerca 6noKuHr-
reHepaTop, CXemMa KOTOPOro Noka3aHa Ha
pPuc. 2 (Hymepauwna 3NeMeHTOoB coxpane-
Ha). Ecnn tpananctop VIx wucnpasen u
NOAKNIOYEH NPABUALHO, FreHepaTop Hayn-
HaeT paboTaTb U HA KONNEKTOPE TpaH3an-
CTOPa BO3HMKAIOT UMMYAbCL NOBbLIWEHHO-
rO HANPAXEHUA, NOCTYNAIDWWE Ha CBETO-

npax anameTpom B Mm 1 BuICOTON 3,2 MM
o1 K/NN. HamoTka xaxAaoro M3 Hux —
20 BUTKOB BABOE CNOXEHHHIM NPOBOAOM
anametpom 0,18...0,2 mm. Nocne HamoT-
K¥ BbIBOALI COEANHRAIOT C COOTBETCTBUMU
co cxemoin. Ha nnate TpaHchOpmaTOpbl
3aKpenfieHbl € NOMOLWBLID TEePMOKNen.
KcraTn, oanHouHbIE BLIBOALI TPAHCHOP-
MaTOpa MOXHO MEHATb MecTaMun. MNié3aa
XS1, XS2 — PBS-4 ¢ npamMuiMu 8bIBOAA-

M, UX MOXHO TaKxXe OTpealaTts OT NUHeR-
K#t pa3véma cepuun PBS-40.

Nnara paameuweHa B NNACTMACCOBOM
KOpNyce ROAXOAAWEro pa3mMepa, OHa
npukneeHa K ero sepxHen yactu. Nocne
8bLICHIXAHWA KNEA B nnaTte U kopnyce
CBEPNAT OTBEPCTUR ANA rHE3IAQ XS1 w
XS2. B 3114 OTEEPCTUA CO CTOPOHBI KOP-
nyca ecTasnsiOT rHé3na u NpunNansaT
nx k nnate. HYTobu ITO NOAYMMNAOCH, TON-
wuHa xopnyca aonxHa 6uiTb He Gonee
1...1,5 MM, YRO6HO NnpumeHnTb KOpNyc, B
KOTOPOM MOXHO Pa3MecTuTe 3NEeMEHT
nuTaHun. Nloaxoaswum 0ka3anca Kopnyc
pa3mepamn 55x45x15 mm ot Gartapen-
HOrFO OTCeka Ha Tpw 3nemeHTa AAA OT
HEN3BECTHOrO ycvponcrTea. Ons noa-
KNIOYEHNA (AaNbBAHUYECKOro INEeMeHTa
MCNONBb30BAHL! KOHTAKTLI (OAUH N3 KOTO-
pbiX C NPYXHHOW) OT 6aTapeinHoro otceka
manorabapuTHOro ceetoanoaHoOro ra-
30HHOTO CBETUNbLHMKA. 3aTemM NPOBOAAT
MOHTaX 3NEMEHTOB U NposepaioT pabo-
TOCNOCOBHOCTL yCTpoicTea. BHewHwn
81A NNATH B KOPNYCE NOXa3aH Ha puc. 4.

Puc. 3

Ha kopnyce pasmewaioT wunbamky,
yKa3blBawwWwve Kak BCTaBNATbL TPAH3NCTO-
po! B rHE3AA. LLinnbankn MOXHO pacneva-
Tarb Ha NPuWHTEpPe W "3anamuHnposaTth”
KNEenKon nenton. BHewHuir ena cobpan-
HOrO YCTPOMCTBA NOKA3aH Ha puc. 5.

Ecnn npu noaknioveHnn n otkniove-
HUK TPAH3WCTOPA CBETOANOA KpaTKoBpe-
MEHHO BCNbLIXWBAET, 3TO CBNAETEeNLCTBY-
eT 0 6pocke Toxa yepes rpaHcHOPMaTOP.
3707 3ddexT 03HaAYaEeT, MTO TPAH3INCTOP
NOAKNMIOYEH HEBEPHO WAM OH Heucnpa-
BeH. Kcraty, Tak MOXHO NpoBepwuTL
UCNpasHOCTb AMOAOB W HAa3HaYeHWe ero
B8bIBOA0B, NOAKNIONAR €r0 K KOHTaKTam
3" n “K" nioboro ns ruésn. Oanaxo npo-
BEPATEL AVOAbLI Nyuvwe TPagUUMOHHbLIM
CcNocoboM € NOMOULLIO MYNbTUMETPA.

Cneayer oTMeTuTb, 4TO Takoi 6no-
KUHr-renepatop moxet paborate v C
HEKOTOPLIMW TPAH3UCTOPamMy, BKNMOYEH-
HEIMW 8 UHBEPCHOM pexume, T. e. koraa
(BYHKUMIO IMUTTEPA BLINONHAET KONNEK-
TOp W HAobopPOoT. B TaKkOM BKNIOYEHNU
ko3¢ drumneHT nepenaun Toka 6asu 6nun-
30K K eauHvue, HO U 3TOro OKa3biBaeTCA
gocrarto4Ho. Hanpumep, reHepatop pa-
6otan ¢ TPaAH3UCTOPamMKn (B UHBEPCHOM
pxnosennn) KT361M KT5026, KT3426,



KT645A, KT31026, MM426, 173106,
PN2907, HO ApKOCTb CBEYEHUA CBETOANO-
ha 6bna cywecTeeHHO MeHbwe. Tpaw-
aucTtopel KTSO03r, [T404A, MN25A,

Pbi NPOBEPATL He pexomeHayeTcs. [leno s
TOM, 4TO MOXET BO3HUKHYTb CaMOBO30YyX-
aexne Ha BbLICOKON 4acToTe, HO CBeTo-
anoQ Npy 3TOM CBETUTL He GYL\eT.

7 Il
a0BYHI2H AIHVETHO. A00NdXTAVV.
ONINHVM

AMADUTW L0

- Puc.4"
PN2222 v HekoTopbie apyrue pabortate 8
WHBEPCHOM BKNIOYEHUK "0TKA3ANUCL".
Bnpouem, 310 CBOWCTBO MOryT UmeTs OT-
nenvHbie 3kaemnnapel. CBY-tpaHaucTo-

3tum° npob-
HUKOM MOXHO NPOBEPATL U TPAH3UCTOPLI
cpeaHen MOLWHOCTU (HO He COCTasHble),
OAHAKO He BCEe U3 HMX MOryT paboTaTe 8
TakoMm BnokuHr-resepartope. 4Yro kacaer-

9BK 2

 P-N-P

,*5‘]_ ——

CA MOUWMHBLIX U BHICOKOBOMBTHBLIX TPAH3U-
CTOPOB, 13-3a MaNoro HaNPAXEHUs NUTa-
HUA 1 GONBLLWIKWX TOKOB YTEYKW BAOKMMHF-
reHepaTop MoOXeT Takxe He 3apaboTaTth.

I\{:3 KB 3
'N-P-N

 MPOGHUK TPaH3UCTOPOB |

O71 pegaxyvnn. YepTéx ne4arHon nnarsi 8
¢opmare Sprint LayOut umeerTcs no agpecy
http://Hp.radio.ru/pub/2020/04 /test.zip
Ha Hawem FTP-cepsape.

NMpocton namepurtenno AMNC

KOHAEeHCaTOpoOB

A. CTAPOBEPOB, r. Bonorga

HecmoTpsa Ha cnag ropsyanx cnopos u obcyxaennii B UntepHere,
CBSI3aHHbIX CO CXeMHbiMN peweHnamn namepurenenn I3INC (ESR)

OKCUAQHLIX KOHQEHCaTopOos,

9Ta Tema no-npexHemy nHrepecyer

yuTaresnes v aBTOPOB HaWero XypHana. ABTop nybnukyemoi Huxe
cTarbu pa3paboran cBOA BAPUAHT TAKOIro U3MepUTens.

ywecrtsyer orpoMHOE YUCNO pasnuy-

HbIX BAPWAHTOB 3MEpUTeNen 3KkBnaea-
NEHTHOro NOCNEeQ0BATEeNLHOrO CONPOTUB-
nenns (3NC) xoHpencaTopos. AeTop
npeanaraeT eweé oauH, oCoBeHHOCTbIO
CXEMHOIrO PeWweHN] KOTOPOro RBNAIOTCA
Manan NoOrpewHoOCTb U NPOCTOTa peannaa-
unn. Kpome TOro, yCTPOWACTBO MOXET
paboTtaTe Kak NPUCTaBkon K unudposomy
MYNbTUMETPY, TaKk W CaMOCTORTENbHbIM
npnbopom. K HepocraTky faHHOro name-
puTena cnepyer OTHECTH CywecTBeHHOe
notpebnerHne Toxa BO BPeMA M3MEPEHWRA.

OcHoBHbIe
TeXHUYEeCKne XapaKTepucTnKu

Hanpsxenune nutanma, B . ........ 7..15
Tok noTpebneHna, MA ... ........ ..150
NHTepBan wnamepennn IMC,
OM . i 0..20
NorpewHocTb namepeHuin, %,
He 6onee;
BunTepane 0...100m . ......... 2

B wHTepeane 10..200m ........5

NpuHunnuanbHan cxema M3aMepuTens
npeacTasneHa Ha pucyxke. Npu Haxatmm
Ha kHONKy SB1 HanpsxeHue H6atapeun GB1
9 B nopaétca Ha exon crabwansaTtopa
DA1, cobpanHHOro no TUNOBOWA Cxeme
BKNIOYEHUA Ha mukpocxeme KP142EHSE.
C ero ebixoaa CTabunbHOe HanpaxeHwe
nutanua, pasHoe 6 B, nocTtynaer anna
nuTaHua nameputenn. Ha anemenvax R1,

C2 v mukpocxeme DA2 (KP1211EY1) pea-
NN30BAH rEeHepaTop nNPAMOYrONbHbIX
MMNYNLCOB 4acToTon Okono 100 «klu.
®OuneTp R2C3R4 o6ecneunsaer npubnun-
xeHne GOopMbl BLIXOAHOrO CuUrHana K
cuHyconae. Aiwoa VD1 sbinpamnseT, a
xoHaeHcatop C4 crnaxveaeT nynscauyuv
HANpPAXEHWA Ha BxOofe BONbTMETPa ANA
namepenuna INC. Peaucrop R3 cHumaer
OCTaTONHbIA 3apsa C UCCNeayemMoro KOH-
neHcaTtopa C, nepen namepeHmnem.

Nocne nogaun nutanua kHonko# SB1
Ha KoHAaeHcatope C, BO3HUKaeT nepe-
MEHHOEe HanpaxeHue vactoton 100 kfu,
KOTOpOe coorsercrayer 3xHaveHuo 3MC,
OQHAKO 3aBUCUMOCTb UMEET HenuHen-
HbIN XapaKkTep U NOITOMY HeyaobHa ann
namepeHun. 3Ta HENUHEMHOCTL HaNPK-
XEHNA AOCTATOMHO TOYHO KOMMNEHCupy-
erca Ha yvacTke 0,1...1 B coorservcrayio-
wein HennHenHon xapakTepucTukown
avoaa VD1, 4eM AOCTUraOTCR nAuHen-
HOCTb U yKa3aHHaa NOfPewHOCTL n3me-
peHuni.

DA1 KP142EHSB

R210 R4 10 VD1 E
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YCTPONCTBO HE KPUTUMHO K napa-
MeTpaM KOMNOHeHToB. Mukpocxema
KP142EHS5B6 Mmoxer 6biTtb 3ameHeHa Ha
noboin wnHTerpanbHbil ctabunmaartop,
obecneunsarowmin Hanpaxexune 6 B npu
TOoke Harpy3xmu 150 mA. AQwnoa VD1 —
noboN MaNOMOWKbLIA FePMAHUEBLIRA,
Hanpumep, cepnin A2, 9. NocToAHHbIE
pe3anctopel — MANT-0,125. Koraerca-
TOPbl — KEPAMUYECKUE UNY NNEHONHDIE.
Ocobuie TpebosaHnA NPEAbLABNRIOTCA K
pe3ucTopy RS: oH He MoxeT BbiTb Nposo-
NOYHBIM, ero ¢akTudeckoe conpoTusne-
Hne AoNXHO BbiTb KaK MOXHO 6Anxe K HO-
MWUHANBHOMY (XenaTeneHo, C TOYHOCTLIO
A0 COTLIX AONern Oma). NaMepuTensHbie
NPOBOAA AONXHbBI ObITb KAK MOXHO KOPO4e
n cHabxeHw 3axumamu Tuna "xpoxoamn”
(XT1, XT2).

K HanaxueaHuio yCTponcTsa cneayer
NOAOWTU TWATENbHO, TaK KaK OHO Cywie-
CTBeHHbIM 06pa3omM oNpeaenfeT TOYHOCTL
namepenunn. fna 310ro noHapobutca
06pa3uoebii Pe3ncTop CONPOTUBNEHUEM
okono 10 Om, Npuuém 3HaveHwne conpo-
TUBNEHNA XENATENbHO N3MEPNTL C MAKCK-
ManbHOM TOYHOCTLIO (A0 COTbIX AONnen
Oma). Ha nepBOM 3Ttane NapannensHo
peancropam R2 u R4 neobxoaumo noa-
KNIOYUTL NOACTPOEYHbIE  Pe3ncTopu

conpotusnenmnem 40...100 OMm, BKNOYEH-
Hble peocTaToM. MonoxeHua ux ABNXKOB
NPU HANAXNBAHUM HYXHO MEHATL OAHO-
BPEMEHHD. BMECTO NOCTOAHHOro pesvc-
Topa RE6 cneayeT BpeMeHHO NOAKAKHUTL
NOACTPOEYHLIA PE3UCTOP CONPOTHBAEHU-
em 10 xOm.

Danee, noaxnioumns umdposon BONLT-
METP (MyNbTUMETP) C Npeaenom uimepe-
HUA 2 B U MEHAR NONOXEHUA [BUXKOB
NOACTPOEYHbIX PE3NCTOPOB, HEOHX0ANMO
RO6UTLCA Cneayiowero.

MNokal3arnua MyNbTUMETPa NPYU 3aMKHY-
ThIX HAKOPOTKO U3MEpPUTENbHLIX BbIBOAAX
M Pa3OMKHYTOM nepekniovatene SAI1
AONXHB ObiTb pasHoimMu 0,1 B, a npu
BK/MOMEHUN B Uenb uamepeHns o6pas3uo-
BOTO pe3ucropa conpoTtuenexsmem 10 Om
(0 ero ToMHOCTM Noabopa Cka3aHo Boilwe)
¥ 3aMKHYTOM nepexniovarene SA1 noka-
33HWUA MYNBTUMETPA AONXHBI ObiTh PABHBLI-
mu 1 B. Nocne poctuxenns Heobxoaumo-
ro peaynbTata U3MEPAINT 3IHAYEHUA
CONPOTMBNEHWIA BBEAEHHOM YACTK KAaXA0-
ro NOACTPOEHHOro pe3nucTopa, oTmnparT
M3 MMEIoWMNXCA NOCTORKHbIE PEe3UCTOoPbI
Hanbonee 61AM3KOro CONPOTUBNEHUA U
yCTaHaBNNBAIOT BMECTO NOACTPOEYHLIX.
Conportusnenns peaunctopos R2 u R4
NOCNE HANAAKN HE AOMKHLI IHAYUTENLHO

oTanuaTteca. B cayvyae ucnons3osaHuA
YCTPOMCTBa Kak Npuctaeku K umpposomy
MYNbTUMETPY HaNaaKa Ha 3TOM 3aKaHuu-
saeTcs.

Ans usmeperunn 3NC 8 npepenax ot 1
00 20 Om suikowaTens SA1 ponxer 6biTb
8 3aMKHYTOM NONOXEHUW, a B Npeaenax or
0 no 1 OM — Pa3OMKHYTOM, NpY 3TOM U3
NOKAa3aHWin MynbTUMETpa Heob6xoaumo
ebi4ecTb 1 Om.

Ecnu nnaHMpyeTCA WUCNONbL30BaAHME
YCTPOWCTBA KaKk CaMOCTOATENbHOrQ W3-
MepuvTenn, NOCNea0BaTeNtHo C Pe3ncTo-
poM R6 HeoBXoANMO BKNIOYUTL MUKDPO-
amnepMeTp C TOKOM OTKNOHEHUN PaMKu
100...400 MxA, noao6pas ANA HEero wyH-
TUPYIOLWNIA PE3UCTOP COOTBETCTBYIOWENO
HOMUHaNa Takum 06paaom, 41obul nonHoe
OTKNOHEHWe CTpenku COoOoTBeTCTeosano
3naqeHno IMNC 20 Om.

B cnyvyae, ecnu yCcTpoicTeo pgnurens-
HOE BPEMA HE MCNOAL3OBANOCH, HEOBX0-
Anmo y6eamTca 8 NPasMNLHOCTY NOKasa-
HWA, 3aMKHYB HAaKOPOTKO U3MEpUTENbHLIE
nposoAaa, pa3soMkHye nepexkniovarens SA1
M BKNIOUMB NuUTaHune. NameputencHoin
npubop B8 3TOM Cnyvae QONXEH NOXa3bl-
8aTtb 1 OMm. Kak npasunno, otanymne noxkaaa-
HWIA CBA3AHO C CYLWECTBEHHLIM Pa3paRaoM
Harapen nuTaHus. !

=

YCcTpOUCTBO

ynpaBsieHus

A EXYPHbBIM OCBelleHnEM

A. MEJIbHUKOB, r. baprayn

YXom U3 QoMa, cneayet NposepuTsb,
HE OCTAaNMCb NN BKNIDHEHHBIMW KaKne -
ambo anextponpubopel. OcTaBneHHbIN
6e3 npucmoTpa pabotaowmi 3nexTpo-
npubop 6yaeT He TONbkO BecnonesHo
PACXOL0BATL FNEKTPOIHEPINIO, HO MOXET
8bINTU U3 CTPOA WUNW Aaxe CTaTb NPUYU-
HOW NoXapa. Bcé cka3aHHOe Bbiwe OTHO-
CUTCA He TONbKO K OCBETUTENbHbIM W
anexTpoHarpesartensHoiM Npubopam, HO
TaKke U K 60NbWUHCTBY OLITOBOA TexHU-
K1, 6N0KN NUTAHUA KOTOPOIA NOCTOAHHO
noaxNIo4eHs! kK ceTn, obecneynsan paboty
3TOW TEXHWUKW B AOEXYPDHOM pPexunume.
KoHeuHo, cobupascs HapoOnro yexavb 8
OTNYCK WA KOMAHANDOBKY, XOPOwui
XO31MH NPOBEepPUT U NEepPenpoBEpPUT BCE
InekTponpubops! 8 AOME, a TAKKE OTKNO-
4UT BOAY 1 ra3. Ho unorna OwieaeT Tak, 410
noKKUAaTL KBAPTUPY AN AOM NPUXOAUTCA
B CNewke, NO3TOMY BPEeMeHW Ha TO, 4TOObI
NpoBepUTL, OTKNIONEHH NN BCE INEKTPO-
npubopsl, NPOCTO Her. B 3TOM cnyvae
oueHb ynoben sbikniouaTens, C NOMOWbLIO
KOTOPOro MOXHO 06ecTounTb BECb OAOM
(nnn kBapTMpY), OCTaBUB8 NOAXNIOYEHHDI-
MW K CETHU Nnwb Te INEKTPONPrbOps,
KOTOPLIE TPEBYIOT NOCTORHHOTO HanNUunA
NUTAIOWErO HANPAXEHUA.

OnucaHnii NoaoGHBIX Cxem 3AnexTpo-
cHabxeHus AOBONLHO MHOrO B8 UHTep-
HeTe, HanpuMmep Ha You Tube-kaHanax, rae
3NeKTPUKNU QeNnaTCA ONLITOM WU Npeana-

raloT CBOM YCNYrM NO MOHTaXy CUCTEM
anexTpocHabxenua. B npuHuune, cos-
DaTb TaKkyl® CUCTEMY MOXHO B8 nioboi
KBapTnpe uaun AomMe, AO0CTATOYHO OT
INEKTPOWMTA NPONOXUTL OTAENbHLIE
NHWK K noTpebuTensm, NUTaHue KOTOPLIX
He AOMKHO NpepmiBaTecA. K Takum notpe-
6utenam B KBapTupe OTHOCWTCA XONo-
AVNNBHUK, @ 8 YACTHOM AOME C aBTOHOM-
HbLIM OTONNEHMEM, eWE 1 ra3oesliin KoTénN,
M NOAKNIOYNTL 3TU NUHUWM B WKTE HAA0
Yepe3 asTOMATUYECKWE BLIKAIOYATENN.
Ana ynobBcTsa OTKNIONEHUA OCTANbHBIX
nMRMA 8 obwmin dasHbIn NPOBOAHMK,
NUTAIWKUA NX aBTOMATUYECKMNE BbIKNIOYA-
Tenn, HeobxoaMMo yCTaHOBUTL AONONHU-
TeNbHbIA PYGUNBHUK UNU aBTOMATUHECKUIA
BbIKNIOYATENb, C NOMOWBbLIO KOTOPOro w
obecneynBaeTcA OTKAYEHUE KBapTUPLI
unu A0M3 (NOHATHO, YTO AvHUK K NPUGOo-
paMm, NUTaHMe KOTOPLIX HE AONXHO Npe-
PbIBaTLCA, AONXHH ObiTe NOAKMOYEHDI A0
3T0ro pybunbHuxa).

Cxema 3nexTpoCHaOXEHUA NAYHOro
AOMa aBTopa, NOCTPOEHHAR NO ONUCAHHO-
My BbiwWe NpuHuuNy, npuseaeHa Ha
pnc. 1. Hanpaxenve 230 B o1 803ayWHO-
ro BBOAA Yepe3 aBTOMAaTUYECKUA BbIKNIO-
vaTtens QF1, cnyxawmin AN OTKNIOYEHUA
3INEKTPONUTaHMA BCEro QomMa, NocTynaer
Ha 3anexTpocyéTimnk Pl1 n aanee Ha ycrt-
PONCTBO 3aWNUTHOrO ovkoveHus (¥Y30)
QF2 n asyxXNONIOCHBIA asTOMATUYMECKWA

sbixnovatTens QF3. SnexTpocHETINK sme-
CTe C aBTOMAaTUYECKUM BblKNK4atenem
QF 1 HaxoaguTCA B NNACTMaCcCOBOM KOPNy-
ce, YCTAHOBNEHHOM B8HYTPU AOMa W
onnombuposaHHOM 3HeprocHabxawowen
opraHusauuen. Mpu NOAKNIOYEHUN INnek-
TPUYECTBA K HOBLIM AOMAM 3HeprocHab-
Xawowan opraHu3aumva TpedyeT ycTaHos-
KW 3NEeKTPOCHETINKA HA HAPYXHOW CTeHe
AOMA UNK Ha ONOpPE NUHUK 3neKTponepe-
a4y, HO NAYHbBIA AOM asTopa CTapown
NOCTPONKK, NOITOMY AaHHOe Tpeboeanne
Ha Hero He PacnNpPOCTPaHRETCA.

OT aBTOMATUYECKOrQ BbiKNOYaTEeNA
QF3 nony4aloT nuTaHuWe cucTema OxpaH-
HOM CurHanuilaumu u ycrtporncrteo (1},
obecneyunsaouiee Noporpes B 3uMHee
BPEMA WWUTA, B KOTOPOM YCTaHOBAEHbI
6nokun oOxpaHHOK CurHanuaaumu. Y30 QF2
obecnevunsaer 3aumTy OT NOPAXEHUA
ANEKTPUHECKMM TOKOM, A TaKxXe OTKNOMa-
€T HanpaxeHue, €CNN TOK YTeYKU B Hen
npesesicut 30 MA. OAHOBPEMEHHO C 3TUM
Y30 ofecneuynsaer asTomaruyeckoe
OTK/HOYEHNWE NPWU 3ambikaHun $a3Horo
WK HYNEBOro NPOBOAA Ha 3eMANID, Tak Kak
cUCTeMa 3NEKTPOCHAOXEHUK] AOMA Bbi-
NONKeHa no cucreme TT (Hyneeoin pabo-
YU NPOBOAHMK OTAENEH OT 33WUTHOro
nposoaHuka PE 1 KOHTypa 3a3eMNeHun).
NpumeHeHue cuctembl TT 6bin0 06y-
CNOBNEHO NNOXUM TEXHUYECKUM COCTOR-
HWEeM NUTAIWENR BO3AYWHOR AUHUU —
3HAYMTENbHBIA “Nepexkoc” ¢a3, HeHaaEX-
Hble KOHTAKTHbIE COEAUHEHWA NUHERHLIX
NPoOBOACS, @ TaKkxe OTCYTCTBue NOSTOP-
HOrO 3a3eMNEHUA HYNEBOro NPoOBOAa Ha
onopax AUMHUKA NPUBOAUNN K NOABNEHUIO
Ha HYNEBOM NPOBOAHMKE NO OTHOWEHMUIO K
KOHTYPY 3a3eMNeHUA NoTeHuuana, A0CTH-
raswero 40 B. B ycnosunax aavyHoro aoma,
a Tem Gonee NMpu UCNONB30BAHUM 3NEK-
TPONPUBOPOB HA ynuUUe Takoe Hanpsxe-
HWe ABNAETCA ONACHLIM AN Xu3nu (2].
Bbin0 04EBUAHO, YTO 3HAYUTENLHO CHU-
3UTb HANPAXEHWE HA HYNEeBOM MNposoAe



PI1

Takxe 6aHAs n rapax. B «kavecrse

soikniovaTenes QS1 v QS2 ucnoNL3oBaKbI
Wh ABYXNONIOCHLIE aBTOMAaTUYECKNE BbIKANIO-
JaTenu Ha Tok 40 A, HO MOXHO UCNONB3O-
QF1 40 A QF3 10A BaTb TAKOKe BLIKAKOYATENWU HArpy3KU MO-
L 1] 2134 s AYNBHOW KOHCTPYKUWYK (OHU BHEWHE NOXO0-
Beca Avrarwe E-! XV Ha ABTOMATU4ECKME BBIKIONATENN, HO
o B OXPaHHOM TENNOBOWM U INEKTPOMArHUTHLIN pacuenu-
curHanusauna TEeNnu B8 HUX OTCYTCTBYIOT), @ TaKxe naker-
N > Hble aulknioMaTenn. Ucnonb3aosaHue asyx-
XT79 XT89 NOAIOCHLIX BbIKAIOYATENen no3sonser
QF2 6LICTPO NOKaNM30BaTe HEUCNPABHOCTL B
40 A, 30 mA XT1 cnyyae cpabaruieanua Y30, TaK KaK cpa-
- &5 | u 6aTeiBaHmne mMoxeT ObiTb BHI383HO 3aMbl-
XT2 | Yerpovicteo KaHWeM Ha 3eMNI0 Kak Gas3HOro, TaK U Hy-
Ta | yrpasnesus nesoro npoeoga. KOHEYHOo, nydwe wc-
XT3 BEXYPHBIM .
Qs NONbL30BaTL HE 0AHO, a Asa Y30, kaxaoe
1Y | (CEOSINOIION 13 KOTOPLIX OTKAIOYAET CBOI0 CEKUMIO (aB-
__________ TOp Npumenrnn cxemy ¢ oadum Y30 uc-
r KNIOYUTENLHO M3 COOBPaAXEHNA 3KOHO-
e o o e e o /| MUK},
QF4 are Qre QF13 XToq X709 Npeanaraemas cucTema 3nexTpo-
164 16 A L 16 A ) CHAaBXEHUs NONYYMNACh AOCTATONHO Ha-
B paapbis wnevida AEXHON ¥ ynobHon B 3kcnayarauvn, HO
OXpaHHOW uMmeeT oauH Hegoctatok. OH ob6ycnosneH
4 curHanuaaymm TEeM, YTO INEKTPOWMUT PACNONOXEH He
803Nne BxXOQHOW ABepM, a B8 OTAENLHOW
L L N PE PE N L KOMHAaTe, NO3TOMY NPU OTKNIOYEHUY Bbi-
Puc. 1 Cexuyun | (neoTrnionaeman) Ceryun il (onnmaemaa) knoyatena QS2 ocseuweHue 8 nomewe-
HUU FACHET, 1 K BbIXOAY NPUXOAMTCA ATV
8 TemHoTe. [lna yCTpaHeHUa 3Toro Heao-
— K 8bie. 14 DD1, ewbiB. 16 DD2 SA1 XT8
u22 ¢ vT1
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npu UCNONL30BAHUN TONBKO CBOBro KOH-
Typa 3a3eMNEHNA HEBO3MOXHO, NO3TOMY
AECATb NeT Ha3an NpU PEKOHCTPYKLUn
3AEKTPONPOBOAKW AOMA aBTOP NPUHAAN
peweHne 0TKa3aTbCH OT NPUMEHEHWA B
KayecTee 3aWmMTbl 3aHyneHus (cuctema
TN-C-S) v nepeisTn Ha cuctemy TT,
MCNONBIYIOWYIO 3aWKUTHOS 3a3eMNeHue.
Bnocnencteun 8 2019 r. aHeprocHab-
WAWan OpraHU3aum| NPosena NONHYIO
PEKOHCTPYKUMIO NUTAOWENn AWHWW, HO
cuctemy TT peweHo 6uIn0 OCTaBNTbL Kak
6onee HaNEXHYIO B AAHHBIX YCNOBURX NO
cpasHeHuio ¢ cucremon TN-C-S.

PacnpepenutensHuihi WMt goMa pas-
nenéH Ha ape cexumn — | (HeoTkN4ae-
myi0) u [l (oTiiouaemyo). OT cekuum |
yepel aBTOMaTUYeCKMe BbiKNI4aTenu
QF4—QF8 nony4aloT NMTanHmne xonoamnb-
HUK, OGNOK KOHTPONA YPOBHA 804AH B
HanopHom 6ake, yCTPORCTBO ynpasneHna
ocseweHuem (3], a Takxe cucrTemMa rpom-
KOW CBR3nU W TENNO3INEKTPOBEHTUNATOP,
KOTOpble YNPABNAIOTCA C NOMOWBIO YCT-
poicTea [4). K cexunm Il yepea asTomaTu-
yeckue Bbikmovatenn QF9—QF13 noa-
KNIOYEHb BCE OCTanbHblie notpeburenu
INEKTPOIHEPIrMN, UMEIOWMECA B AOME, a

CTaTKa CyWwecTsyioT As8a O4esnaHbIX pe-
WeHUA: nepeHecTu BbikNiovaTens QS2
HEeNaCpPeacTBEeHHO K BXOAHOW ABepu unu
nUTaTL OCBEeWeHe HA NYTU CReaceaHus
OT cekumm | wura yepes BuIKNKYATEND,
pacnonoxeHHbI PAAOM € aBepbio. OaHa-
KO 8 NepPBOM Cnyvae K BoiknwoyaTento QS2
HeobxoaMO NPONOXUTL NPOsofa A0-
801bHO 60NLWOro CeveHun, a BO BTOPOM
cnyvae oceeuleHne MOXHO NPOCTO 3a-
6ObiTb BLIKMOYUTD.

Ha sarnaa astopa, HauGonee norvy-
HEIM peweHuemM 3Ton NpobnemMe aBnReT-
CA UCNONL30BAHWE YCTPONCTBA, KOTOPOe
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K"+" C1 EL1, EL2, oaHa n3 KOTOPbLIX
YCTaHOBNEHA HAA A/1eKTPOWM-
U2.2 TOM, a apyras — BO3ne Bbl-
6 xona u3 aoMa. Knemmur XT3,
— VD18 XT4 ycrpocTaa noakMoueHsb!
- KO522A K OTKNIONAEMON CeKUUU Inex-
S+ Kawis. 50D1 TPOowwTa, a knemmsol XT5, XT6
VD17 BKNIO4EHH! B Pa3pbiB wnenda
KOS22A OXPaHHOW CUrHanuaauwu no-
K Buie. 5 DD2 CNenoBaTeNnbHO C repkoHoM, - T2 % |
Puc. 4 Bt— ' Pa3MbIKAIOLWLIMM CBOWU KOHTAKTbl NPU OT-

NPV OTXNIOYEHNN BbIKNOYATENA QS2 exnio-
YUT B NOMELLIEHN AEXYPHOE OCBeLleHne,
a yepe3 HexoTopoe BPEMA aBTOMATHuE-
CKM OTKAKOYMT ero. Takxe YCTPOWCTBO
AONXHO pewaTts U 06paTHyi0 3apavy —
BKNIOYATb AEXYPHOE OCBeweHwe npu
OTKPbIBAHWN BXOQHON NBEPU U OTKNIOYATL
ero npu BxMOYEeHUK Bbikniovatens QS2.
OnucaHna yCTPOMCTB, NO3BONRIOWUX
aBTOMaTU4YECKM BKNIONATb OCBEWwEeHue
npyu OTKPbIBAHUW ABEPWU, B XypHane
"Panuo” nyGnukosanucb HEOAHOKPATHO,
Hanpumep 8 [5], HO 3TV yCTpohcTea He
NO3BONRIOT NONHOUEHHD PEUWNTL ONUCaH-
HY!O Buiwe 3343a4y. K TOMy Xxe asTopy He
XOTENOCb YCTaHaeNveaTeb Ha ABepw
DONONHUTENBbHBIA FEPKOH, @ BOCNONBL3O-
BATbCR repKOHOM, BXOARUMM B CUCTEMy
OXPAHHOM CUrHANU3aUNNA.

Ana pewenua 3anauv 66in0 paapabo-
TaHO YCTPOACTBO yNPaBNeHUA, Cxema noa-
KNIOMEHUA KOTOPOro K 3NeKTPOCETH Buine-
NEeHa Ha puc. 1 KpacHeiM uBeTom. YCT-
POMCTBO NUTaeTCA HanpaxeHuem 230 B
{(xnemmel XT1, XT2), a B kavecTae Harpy3-
KW K HeMY NOAKNIONEHB! NOCNEA0BATENLHO
COEAUHEHHbIE OCBETUTEeNbHbIE NaMNbl

KpbiBaHMn asepu. PabotaeT yCcTpoicTeo
cneayrowmm obpaaom. Mpu exoane 8 AOM
namnel EL1, EL2 Bxno4aKOTCA U CBETAT A0
TOro MOMEHTA, NOKa BbiKOYaTenem QS2
He 6yaeT NOAaHO HANPAXEHUe Ha CeKUUIo
I wuTta. Ecnv evixniovaTtens QS2 He 6yaert
BKNIOYEH, TO Y4EPEe3 WEeCTb MUHYT Namnel
BbIKNIOYATCA. NPy OTKNIOHYEHUU BLIKNKIOYA-
Tens QS2 namnel TaKke BKNIOHAOTCA U
CBETAT B TEHOHUE WECTU MUHYT BHE 3aBu-
CUMOCTM OT TOro, OTKPLITA ABEPb MK HET,
NOCNE Yero aBTOMaTUMECKH OTKNIOHAIOTCA.,
Npu cpabatbisanun Y30 namnel Takke
BKNIONATCA HA WECTb MUHYT, CUrHANU3U-
pyAs 0 cpabaTtbiBakunM U OAHOBPEMEHHO
noacseunsan NOMeEWEHUe, 4TO BeCbMa
NONE3HO B TEMHOE BPEMA CYTOK. HakoHel,
8 CNy4ae 3ambikaHua B uenu, 3awwwae-
MOW aBTOMATUMECKUM BbIKADHATENEM
QF9, oT KOTOPOro nonyYaeT NUTaHue
OCBEWEHNEe B A0ME, UM OTKNIOHEHWA
3TOro aBTOMATHUHECKOrO BbIXNKOYATENA QNA
NPoBeaeHUA POMOKTHbIX PaboT namnel
BKNIO4ATCA, YTO NO3BONUT B CNyYae MeCT-
HOW aBapuu He OCTaTbCA B NOAHOW TEMHO-
Te.

Cxema yCcTpoOWCTBa ynpasneHwa npu-
sefeHa Ha puc. 2. Npu nopade ceTesoro

HanNpAXeHUs Ha 3axuMbl XT1, XT2 Ha cTa-
6unutpore VD8 nosienseTca NOCTOAHHOE
HanpsxeHne okono 9 B un konaeHcaTop
C3 HaynHaeT 3apRxaTeCA Yepes pe3vcTo-
put R4, R2. BO s8pemna 3apsaKu 3TOro KOH-
AEeHCaTopa Ha BLIBOAE S MUKPOCXEMBbI
DD2 nosBNAETCA BLICOKMA NOrn4ECcKUii
ypoBeHb, noatomy cuétunk DD2.2 ycra-
HaBNUBAETCA B HyNEBoe COCTOAHUE W Ha
ero eviBOAE 6 NPUCYTCTBYET HMIKUA NOMU-
4eCKUI YPOBEHb, 3 HA BbiXOAE UHBEPTOPA
DD1.3 — sblcOKkUIA, NO3ITOMY CHETYUK
OD2.1 Takxe yCTaHaBAMBAETCA B UCXOA-
HOE COCTOfHMEe. BHYTpeHHuin renepaTop
mukpocxemsl DD2 npu atom paboraer, Tak
xak Ha BbiBoAe 1 3nemenTa DD1.4 npucyr-
CTeyeT BLICOKMA NOrM4ECKWA ypoBeHb, a
Ha 86180AE 3 — HM3KWA.

Ecnu HanpsxeHue B uenv KOKTPONA ce-
™ (knemmel XT3, XT4) orcyrcrayer, a B
uenu KOHTpona asepu (xnemmu XTS5, XT6)
HE NpoTeKkaeT TOK, TO N0 UCTeYeHUn Bpe-
MEeHM 3apaaku konaeHcaTopa C3 cuétiuk
DD2.2 HaunHaeT paboTaTtt v Ha esisoae 6
CYETYUKA NONBARETCHA BbLICOKMW NOruve-
CKMA ypOBEHb, KOTOPLIA UHBEPTUPYETCA
anementom DD1.3 u pa3pewaer pabory
cuémiuxa DD2.1. Ha cuéTtHeid BXOA 3T0r0
cuéTuuka yepes anement DD1.2 nocryna-




10T UMNYNLCHI C BbiIBOAA 14 MUKPOCXEMbI
DD2, yacToTa cneaoBaHuna KOTOPLIX onpe-
nenseTca conpotnaneHrem pe3ncropa R9
“ EMKOCTbIO KOHAeHcaTopa CS. Mocne no-
crynneHns 39-ro uMNynsCca Ha 8uiIxoae
cyétyuka DD2.1 (sviBOA 10) NnosBUTCSR BbI-
COKU NOrn4ecKuit yposeHs, a Ha BoIxoae
anemenTa DD1.2 — HU3KUIA NOrU4ecKkuin
YPOBEHb, 1t NOCTYNNEHNE UMNYNLCOB FreHe-
paropa Ha BX0A CHETYMKA NPEeKPaTUTCA.
OAHOBPEMEHHO C 3TUM HanpAXeHWe Bbl-
COKOr0 NOMMYECKOro ypPOBHA C BbiIXoAa
cuyétynka vepes amoa VD13 noctynuT Ha
3arTsop TpaH3aucTopa VT 1 u oTkpoeT ero, 8
pe3ynbrarte 4ero BkNto4aTcA namnibl EL1 v
EL2.

Mocne Toro kak cuétink DD2.2 noa-
cuutaet 16384 umnynbca, Ha ero sbixoae
S2 (sbiBOA 6) NOABUTCA HWU3KWIA NOrMNe-
CKWIA YPOBOHbL, YTO NPUBEAST K NoABNe-
HWIO Ha Bbixoae uHeeptopa DD1.3 ewico-
KOrQ NOrn4eckoro yposHA WU YCTaHOBKe
cyétunka DD2.1 8 Hynesoe COCTOAHHWE,
NO3TOMY TPAH3INCTOP VT 3aKkpoerca u
namnel EL1, EL2 noracHyrt. Tak kak Ha 060-
vx exonax anementa DD 1.4 npu atom Gy-
AREeT NPUCYTCTBOBATL HU3KUA NOTNYECKUA
YPOBEHb, BbICOKWM YPOBEHL HANPAXEHUA
C ero euixoAa Yepes aunoa VD12 nocrynur
Ha BuiBoA 12 Mukpocxemul DD2 1 3a6no-
kupyer paboTy TaKToBOro reHeparopa. B
TaKkOM COCTOAHUM YCTPOWCTBO MOXET
0CTaBaTLCA HEOrPAHUHEHHOE BPEMSA.

KoHpeHcatop C6, xovopuii BbicTpo
3apsxaeTcn yepes aumon VD11 v mepneH-
HO pa3psxaeTcn Yepea peaucrop R7, cny-
XMT ANA NPEeAoTBpaWEeHUn “3asucarun’”
cuetunka DD2.2 B MOmeHT noseneHun Ha
ero Bxoae R HU3KOro NOrMYeCcKOro YPOBHR.
Aeno B TOM, 4T0 1U3-3a pa3nuuuna B GuicT-
pPOAENCTBUN MUKPOCXEM N HANPSIXEHWUN
nopora N0 OKOHYaHUKM uMynbca cBpoca
Ha o6oux exoaax anemerta DD1.4 moxer
YCTAHOBUTLCA HU3KUI NOrMMECKUR ypo-
BEHbL, NO3TOMY reHepaTop cuétynka DD2.2
6yner 3a6n0KMpPOBAH BLICOKUM NOrMve-
CKUM YPOBHEM C BbIXOAA ITOrO INEMEHTa
W YCTPOWACTBO “3aBuUCHET” B 3TOM CO-
CTOSiHUW, He pearnpyn Ha Kkakme-nméo cur-
Hanbl. 3apsxeHHbin KoHaeWcatop C6
3apepxusaeT Ha BbiBoge 1 3anemeHTa
DD 1.4 HanpAXEHNS BLICOKOrO NOrM4ecKo-
rfO YPOBHA NOCNE OKOHYaHWA CUrHana
c¢6poca. IToro spemenn AOCTaTOMHO ANA
TOro, 4To6bl Ha BLIXOAE S2 cuéTymnka DD2.2
NORBUNCK BLICOKNIA NOMMHECKUIA YPOBEHD.

Ecnn neeps, Beaywas 8 noMeweHue,
3aKpLITa, TO 8 UEeNn nanyyaiowero Amoaa
U1.1 ontonaper U1 npotekaer 10K u eé
dotorpaHanucTop U1.2 oTKpsIT, NO3TOMY HA
esisoge 5 mukpocxemol DD2 npucyrcreyeT
BbICOKUIA NOFUYECKUIA YPOBEHD W CHETINKN
MUKDOCXEMbl HAXOAATCA B8 WCXOAHOM
cocToaHuu. Mpu 0TXpbiBaHUKM ABEPU TOK 8
uenm nanyvalowero anona ontonapw U1
npepniBaeTcA wn eé€ ¢GoToTPAH3INCTOP
3aKkpbLIBAeTCA, 8 Pe3ynsrare Yero nocne
39-ro umnynbca TakTOBOrOo reHeparvopa
namnbl EL1, EL2 BKNIOYATCA W HA4HETCA
OTCHET BPEMEHHOro NHTePBana, 8 TevyeHue
KOTOPOro namMnul BynyT BKMOHEHb (3TOT
npouecc 6wn onucax eviwe). Npw 3TOM Ha
ebieone 6 anementa DD1.1 6yneT npucyr-
CTBOBATL BLICOKUIA NOrMMECKUN YPOBEHL, a
Ha ero Bmixone 4 — HW3KU, NOITOMY
HanpRxXeHue Ha konnexTope GOoTOTPaHIN-
cTopa ontonapsl U1 6yaer oTcyTcTeosars
W nocnepylouiee 3akpuiBaHne OBEpPU He
NPUBEAET K OTKNIDHEHMO OCBELWEHWA.

Npu BxnioYeHWn sbiknovatenns QS2
(cm. pnc. 1) Ha koHTakTel XT3, XT4 ycr-
poncTea nNocTynuT Hanpsxexnwe 230 B,
NO3TOMY B UEeNU WM3Ay4Yalowmx AVoA0B
ontonaput U2 HauHET npoTtekaTe TOK,
aynbeupylowmi ¢ vacroron 50 Mu. OT-
KPbIBLWMACA GOTOTPAH3UCTOP ONTONApPLI
U2.4 ycraHosuT Ha Bxoae R MUKpOCXEMbI
DD2.2 BbiCOKMIA NOrMYeCKuih ypoOBEHb, B8
pea3ynbraTte 4Yero namno EL1, EL2 6yayT
OTKAIOYEHbI, @ OTKPLIBWUNCA POTOTPAH-
3ucrop U2.2 3apramt koHpeHcatop C4,
no3ToMy Ha ewixone anementa DD1.1
6yneT 8CE spemMa NPUCYTCTBOBATL HU3KUA
nornyeckun yposers. fvoa VD10 3awu-
waer $oToTpaH3InuCTop ontonapul Ul ot
06paTHOIo HaNPAXEHUA.

Apu oTkueHnn BoiknoHaTens QS2
(cMm. puc. 1) GOTOTPAHINCTOPH ONTONAPH
U2 3aKkpoloTCa, HO RHa BpeMAa pa3praxu
xoHpeHcatopa C4 yepes peauctop R3 Ha
sbixoge anementa DD1.1 6yger npucyT-
CTBOBATH HU3IKUA NOTUNECKUW YPOBEHD,
noatomy namne EL1, EL2 sxnioyarcs sHe
3aBUCUMOCTY OT TOrQ, OTKpLITA MAK 3a-
KpbiTa 8 3TOT MOMEHT aBepb. Npn 8xNo-
YEHHLIX NaMNax Ha BLIXOAE 3INEMeHTa
DD1.1 Take 6yaeT NnpucyTCTBOBATL HU3-
KWA NOrnvecKnin ypoBeHs, NOITOMY YCT-
poncTeo He HyaeT pearnposaTh HA MaHM1-
nynauvn C ABEPLIO A0 MOMEHTA OKOHYa-
HUA BPEMEHW BbLIAEPXKW Tanmepa, a
nocne $oTOTpaH3IuUCTOP onTonapul Ul
OTKPOEeTCA U YCTPOWCTBO BEPHETCA B
pexumM OXMAAHUA O4epenHOro OTKPbLIBA-
HWA asepwn. B Tom cny-ae, ecam nocne
OKOHYAHMA BbLINEPXKN TaAMmepa Aseps
6yneT OCTaBaTbCA OTKPLITON, OCBELIEeHNne
6yneTr OTKAIOMEHO, a NpW 3aKpbiBaHUU
ABEPU YCTPONCTBO BEPHETCA B UCXOAHOE
COCTOfIHME.

Bpems, B8 TeyeHue KOTOPOro yCTpon-
CTBO HE pearnpyeT Ha NpepbisaHne ToKa B
uenn nanyyalowero amona ontonapo U1,
a TaKke BPEeMA, Ha KOTOPOe BKNIDHAIOTCA
OCBETUTENbHLIE Namnbl, 3aBUCUT  OT
4acTOTel UMNYNLCOB FEHEPATOPa MWKPO-
cxemb! DD2.2. B aBTOPCKOM BapuaHTe ata
vacrtova — okono 43 N, noaromy spemn
OTCYTCTEMA peakunn — NPUONU3UTEeNbHO
0,9 ¢, a NPOAOCAXNTENLHOCTL BKNIOUEHUA
namn — okono 6 MuH. MNpoaonxutens-
HOCTb OTCYTCTBMA peakummn onpeaenser
HE TONbKO NOMEXO03AWNWEHHOCTL YCT-
PpOWACTAA, HO 1 NO3BONRET BKNIOMATL CBe-
TOM3nyvalowwn auon ontonaps U1 8 uens
nynscupytlowero Toka. Hanpumep, xknem-
Mbi XTS5, XT6 yCcTpoAcTBa BKNIOYEHD! B LieNb
OXPaHHOK CUrHaANM3auun nocnenosarTensb-
HO C FePKOHOM, HAXOAAWNMCS Ha ABEPU U
pasMbLIKAWNM CBOM KOHTaKTul Npu €é
OTKpbIBAHUKW. TOK B 3TOW UENU OXPaHbI
nynscupyet ¢ wacroton 2 My, obecne-
4MBAA MUraHWe CUrHaANLHOro CeeTOAUOAA,
a NPy CHATUW C OXPaHbl NYAbCAUMKM TOKA
NPexpawaTCca, NO3TOMY CBETOAMOA CBe-
TUT HeNPEPLIBHO. Tak KaK 4acToTa Npepbl-
BaHNMA TOKA, NPU KOTOPON YCTPOWUCTBO etné
He cpabaTbiBaeT, ABNACTCA BEANMMHOMN,
obpartHoit nepnoay, TO NPU AMTENbHOCTI
nepuoaa 0,9 ¢ MMHUManbLHan Yyactota —
1,1 U, NO3TOMY NPW 4acToTe NynbCauwin
2 My yCTPONCTBO He cpabaTbiBaerT.

MukpocCxembl yCTPONCTBa NONy4aloT
NUTaHue OT NapaMeTpuYecKoro crabnnu-
3aTopa, 06pa30BaHHOro racAwWnM peanc-
TopomM R2 wn crabunutpoHom VD8, a
norpebnaemeiin oT cetn 230 B YOk He npe-
seiwaeT 1,4 MA. KoHperncaTtop C1 crnaxwv-

BaeT NyNLCauwn NUTAIOLWEro Hanpaxe-
HUA, KOHAEeHcATOp C2 — HN0KMPOBOYHLIN
B uenu nuTaHun mukpocxem. Ceetoauon
HL2 curnannaupyeT 0 skno4eHun ycTpon-
cTea 8 ceTb, a avon VD7 3awmwaer cee-
TOAUOA OT OBPATHOrO HaNPAXEHUA B MO-
MEHTLI Nepexona CeTeBoro HanpaxXenus
Yepes HoNb. U3nyqaoume aAMoAL ONTONa-
pbl U2 nuTaloTca oaHONONYynepuoaHbIM
CETeBblM HaNPAXEeHUeM, BLINPAMNEHHBIM
avonom VDB, a TOox orpanuyrsaeT peauc-
Top R1. Ceetoavon HL1 curHanuavpyeT o
HaNUYUN HANPAXEHUA B KOHTPONUPYEMON
uenu, a anoa VD1 3awmwaer wmany4ano-
wuin anon ontonapbl U1 npu nonave Ha
xnemMmbl XTS, XT6 HanpsaxeHua o6paTHon
NONAPHOCTH.

OcseTnTenvHble namnul EL1, EL2 nn-
TaIOTCA BLINDAMNEHHLIM HaNPAXEHWEM C
BLIXOAA AMOAHOro mocTta VD2—-VDS. Ae-
TOp UCNoAL30BaN ABE NOCNEAOBATENLHO
COeaUHEHHBIE NAaMNbl HAKAIMBAHUA MOLWYL-
HOCTLIO 150 BT, Npn 3TOM KaXaan na namn
noTpebnaet npubnuaurtensHo 40 Br. No-
cnepoearensHoe coeauHeHue Namn 3Ha-
4MTEeNbHO NPOANEBALT CPOK nx CNyxBol, a
TaKke 3awuwaeTt TpaHaucTop VT1 ot
6pocxa Toka. MNpu 3TOM 3HaYUTENbHOE
CHMXEHUE CBETOBOFro MOTOKAa Kaxaown
NaMnbl HE uMeer 3aecb 0coboro 3axave-
HMA, TAK KaK OCBELLEeHNEe ABNAETCA eXyp-
HeIM, HO Bsxno4ate namnel Nocneaosa-
TeNLHO BOBCE He 06A3aTeNLHO, COBMECT-
HO C YCTPOWCTBOM MOXHO MCNONL3OBATL
Mobbie 0CBETUTENbHDBI® NAMNbI, KaK HaKa-
NMBAHWA, TaK U ceeToauoaHsie unu KN,
OaHaKko eCTb U UCKNIOYEeHNne — CBeTo-
AVOAHbIE NAaMMNbl C UCTOYHUKOM NUTAHWA,
BbINONHBHHLIM Ha OCHOBe 6annacTHOro
KOHAEHCATOPa, a TaKKe NIOMUHECUEHT-
Hble NAMNbBI C "KNAacCu4Yeckon” apoccens-
HOW CUCTEMON BIUIIOYEHUA COBMECTHO C
aTum ycrponcreom pabotatb He Gyayr,
TaK KaK MOryT NUTaTbCA TONLKO NEPEMEeH-
HbiM TOKOM. Buixniouatrens SA1 cnyxur
OANA NPUHYAUTENBLHOrO BKNIOYEHWA OCBe-
TUTENbHBIX NAMN BHE 3aBUCUMOCTH OT CO-
CTOAHUA, B KOTOPOM HaxOoOMTCA YyCT-
poncTBo, a cTabunantpon VD15 sawmwaer
3arsop NONEBOro TpaHaucTopa VT 1.

fetanu ycTponcTsea, 3a UCKNIOYEHUEM
AMOAHOro MocTa VD2—VD5, peauctopos
R1, R2 » ceeTOAMOAOB, MOHTUPYIOT HA
ne4aTHOW nnare U3 OAHOCTOPOHHEro
$ONLrUpPOBaHHOrO  CTeKnoTexcTonurTa
TonuwmHon 1,5...2 MM, 4epTéx KOTOPON
npvweenéH Ha puc. 3. Tak kak uenun, noa-
KNIOYEHHBIE K 3axumam XT3, XT4 wn XTS5,
XT6, nonxHb! ObITb HAAEXHO N30NUPOBA-
Hbl KaK Apyr OT Apyra, Tak ¥ OT OCTaNbHbIX
3NEeMEHTOB YCTPOohCTBa, MexXay BbiBoAa-
MW ONTPOHOB B NNaTe CAENaHsl NPOpPe3an
WUpUHON 1...2 MM, a NNATa NOCNE MOHTA-
Xa BCex peraneit NokpsiTa ABYMA CNOAMU
naka XB-784. Nepen MOHTAXOM MWKPO-
cxemel DD2 eé suiBoa 1 HEO6XOAUMO OTO-
rHYyTb, TaK KaKk OTBepcTue B nnarte ANA
Hero He npeaycMortpexo. KowaeHncaTtop
C1 CMOHTUPOBAH NapannenctHo nnarve, a
Avoas VD9 v VD12 yctaHoeneHsl Hag
mukpocxemon DD2. fins obnerveHnna noa-
6opa peancTop R9 MOXHO COCTaBUTL M3
ABYX, COEAUHEHHLIX NOCNEeKOoBaTENbHO,
YCTaHOBMB 3TW PE3NCTOPLI NepneHavKy-
NAPHO nNnate. BuiBOA CTOKA TpaH3ucTopa
VT1 nepea MOHTAXOM Ha NNaTy cneayer
yAanuThb, a NPOBOAHMK, NAYWMIA K KNeMMe
XT8, noakn4YUTe HENOCPEeACTBEHHO K
dnaHuy TpaHancTopa. Npu MowHOCTU Ha-
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rpy3ku pno 200 BT Tpan3ucrop VT1 8 ven-
NOOTBOAE He HyXAaeTca.

B yCTpoOiCTBE MOXHO NPUMEHUTL pe-
3aucryopul NO60ro TMNa, Npu 3Tom 80 Mabe-
XaHue INeKTpu4eckoro nNpo6oa no no-
BEPXHOCTU MOWMHOCTL pe3auctopos R1 u
R2 ponxHa Gutb He meHee 1 BT, a nyuwe
2 Br. Okcnanbit konaeHcaTtop — K50-35
WAU UMNOPTHLIN, OCTANLHLIE — KEPaMNYe-
cKue unu NNEHOYHLIe, Hanpumep KM unn
K73. Ha mecte anoaos VD2—VD5S MoxHO
NPUMEHUTL N10Bbie AnoAL C 06paTHLIM
HanpaxeHnem He mernee 400 B w
HOMWHANbHBIM TOKOM, HE MEHbLLWNM,
4eM TOK UCNONL3YEMbLIX OCBETUTEeNb-
HbiX NaMn, UAK NPUMEHUTL AMOAHLIN
MOCT C Takumu Xe napameTpamu,
Avon VD6 — ¢ o6paTHbIM Hanpsaxe-
Huem He meHee 400 B, ocranvHble
AnoAabl — NMo6uie MANOMOLWMHbIE Bbi-
NPAMUTENLHBIE WA UMNYAbLCHLIE,
Hanpumep 1N4148. Crabunurtpon
VD8 — noboi manoMmowHbIil € Ha-
npaxeHnem crabuwamnlaumwm 8...10 B.
TpaHaucTtop IRFB840 MOXHO 3aMeHuTb
Tpanancropom IRF740 nau npume-
HWTb OTeYecTBEeHHble TPAH3UCTOPLI
cepun KN707 ¢ nobum BykeexHbiM
VIHOEKCOM.

Bmecto mukpocxemut KS61NES
MOXHO WCMOMb308ATE MUKPOCXEMY
K176NES wan wmnopthyto CD4001.
Onvonaput AOT101 1 AOT 128 MOoxHO
UcNonbL3osaTh C NOOLIM GyxBEHHBIM
MHAEKCOM WAKM NPUMEHUTL BMECTO
HUX Apyrue Noaxoaswme ¢ U3oNaun-
€W, PACCHNTAHHON HA HANPRAXEHNE He
menee 1000 B. Npn 3TOM HA MecTe ONTo-
napel U1 MOXHO NCNOAL308aTL ONTONAPY
6e3 swiBOaa 6asml GoTOTPAH3UCTOPA
(Heob6xoaumMocCTL 8 peauctope R6 npu
3TOM 0TNagaeT), a ABYXKaHANbHYIO ONTO-
napy U2 3aMeHnTb OQHOKAHANBHOW, KaK
nokasaHo Ha puc. 4, seean B CxeMy ABa
aononHuTensHeix auopa VD16, VD17.
Ceetroaunoas HL1, HL2 — nio6oro ceeue-
HURA, XenaTenbHo CBEpPXbAPKME, BLIKNIO-
vatens SA1 — N2K ¢ puxcaumen nnmn apy-
rOin, N30NAUUA KOTOPOrO paccYyuTaHa ana
PaboTL NPU CEeTEBOM HANPAXEHU.

B aeTOpCKOM BapuaHTe 3INEMEHTb!
YCTPOICTBA YCTAHOBNEHLI B NNACTMACCO-
801 pacnpeaenutensHon kopobke pa3s-
mepamm 80x80x50 mMm. Anoaw VD2—VDS
u pe3ucTtopsbl R1, R2 yctanoaneHs Ha nna-
CTUHE W3 reTUHaKCa TONMUMHON 2 MM, Ha
TOPUEBON 4aCTN KOTOPOH TaKke CMOHTU-
pOBaHLI CBETOAMOAL. [lepxarenn npeno-
XpaHuTenen CMOHTUPOBaHbI Ha HeBOoNb-
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— Puc. 6!

WOW nnacTuHe ua CTEeKNOTeKcTonuTa, a
AN NOAKMOYEHUA BHEWHUX uene#n npu-
MEHEHb! BUHTOBLIE KNEMMHWUKW, KOTOPbIe
3aKpenneHbl Ha TeKCTONNTOBOW NNACTUHE.
Bua Ha MOHTaX YCTPOWCTBA NPUBEAEH HA
puc. 5, a ero BHeWHWA BUA C 3aKpPbiTON
KPbILWKOW — Ha puc. 6.

HanaxveaHue ycTponcTaa C80aUTCA K
noabopy conpotvsnennn peauctopa R9
W, NPN HeoOBX0AUMOCTHU, KOHAEHCATOPa
C5 no nonyyenua Tpebyemoit 4acToTu
MMNYNLCOB TaKTOBOIO reHeparopa. Yac-

HO C repKOHOM, KOHTaKTbli KOTOPOro pas-
MbBIKAIOTCA NP OTKPLIBaHUK aBepu. B cny-
yae, eCAn BbINONHWUTL TaKDe NoAKNIUEHNE
npobnemMaTn4Ho A OXpaHHAA CUrHanu-
3aumn Ha o6vexTe OTCyTCTByeT, Ha ABepU
YCTaHABANBAIOT OTAENLHLIA FEepPKOH WUAU
MUuKponepexniovaTens, KOHTaKTel KOTOPO-
O 3aMKRYTb! NPY 3aXPLITON ABepwu, U NOA-
KMOYalnT Knemmur XTS5, XT6 ycrpoicrea
NOCNENOBATeNbHO C KOHTaKTamMu repkoHa
N TOKOOrPAHUYUTENBLHLIM PE3UCTOPOM K
UCTOYHUKY NOCTORHHOMO TOKa, KOTOPLIA
DonNxeH HbITh 8CE BPEMA NOAKMOMEH K
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TOTY, Ha KOTOPON paboTaer TaKTosuIA re-
HeparTop, MOXHO onNpeaennTs No Gopmy-
ne F=16384/T, rae T — spema C MOMEHTa
CHATUR HanpaAXeHun ¢ knemm XT3, XT4 po
MOMEHTA NOracaHmAa namn, cexk. 3Han
4acToTy reHeparopa, HeTpyaHo onpege-
NNTL 3a0EPXKY BKIDYEHUA YCTPONCTBA 8
cexyHpax: T, = 39/F. B Tom cny4ae, ecnn
nOCcNe BKMIOYEHNA YCTPONCTBA B8 CETb NPK
OTKJIOYEHHBIX OT kKnemm XT3—XT6 sHew-
HUX uenax namnel EL1, EL2 He BinioyawoT-
CA, cneayeT U3MEPUTb HaNpPAXeHue Ha
swgone 3 anementa DD1.4. ECnv Ha aTom
BbIBOAE NPUCYTCTBYET BLICOKWA nNOrvvye-
CKUiA YPOBEeHb, 3TO 03HAYALT, YTO YyCTPOn-
cTBO “3aBMCNO”. B 3TOM Cayvae cneayet
yBennmunTL EMKOCTb KoHaeHcaTopa C6 u,
npu HeobXoauMOCTU, TaKXe YBeAUunTb
EMKOCTb KOoHaeHcatopa C3.

Knemmbl XTS v XT6 ycTponicTea sxno-
4atoT ¢ cobnioaeHnem NONRPHOCTH B Uenb
OXPaHHOM CUrHANM3auMM nocnepoBaTens-

cetTn. Ho MoxHo ob6otituce n 6e3s
AONONHUTENLHOrO UCTOYHUKA NUTa-
HUR, ECNN KOHTAKTL! FrePKOHA UNKU MUK-
ponepexniovaTens BKIIOYATL BMECTO
¢oroTpaHanucrTopa ontonapsl U1, yaa-
VB 13 CXeMbl CaMmy ONToNapy v pesn-
ctop R6. lna nosciwerna Nnomexoaa-
WULLEHHOCTH YCTPOWCT8A Npn Takon
fopaboTke mexny BLIBOAOM S MUKPO-
cxembl DD2 n MuHYycoOM uCTOuYHMKA
NUTaHUA HEOBXOANMO BIIIONNUTL KOH-
AeHcaTop EMKOCTbIoO 22 HD, a ann
COEAUHEHUs TrepKkoHa C NnaTon
yCTpONCTBA UCNONL30BaATL BUTYIO
napy vwnu 3xpaHnpoeaHHbih kabeno
(3kpaH kabenn CoeanHAIOT C MUHYCOM
nuTanma). OaHako Npw Takom noAa-
KNOYEHWIM CNeayeT NOMHUTL, YTO KOH-
TaKTbl repKxoHa U CoeAuHUTENbHbIN
NPOBOA B ITOM CNY4AE OKAXYTCA rank-
BaHW4YECKK CBR3AHHLIMU C CETHLIO,
NO3TOMY M3ONAUWA NPOBOAA W repKo-
Ha A0MKHA BbiTb paccynTana Ha pabo-
TY NPY CETEBOM HANPAXEHUN.
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curHanusartopa

SKCTPEHHOro TopmoXxeHunsa
A. NAHKPATbBEB, r. Tawkenr, Y3abexuncran

ABTOp AononHunn onucavHsin 8 [1] curHann3arop [ETYNKOM TEM-

neparypsi U OTHOCUTENBHONR BNAaXHOCTH BO3[yXa u gopaboran npo-
rpamMmy ero MUKpOKOHTDPOANEPa, NPERYCMOTPER B HEM KOPPEKUNIO
nopora BKMOYeHus CUrHannaauynn o6 3KCTPEHHOM TOPMOXEHUU B
3aBHUCUMOCTH OT NOKA3ZAHNA 3TOro AATYNKA.

HOW BRaxHocTn 8 uHTepsane 0...100 %
nopor cpabaTmpaHua curHanuaaTopa nn-
HEeMHO yMmeHbliaeTcn. Bonbwen BRaXHO-

E PUHUMN KOPPEKUAN COCTOWT 8 TOM,
. f-:.-no NpU NONOXUTENLHON TemnepaTy-
pe BO3AyXa 1 YBENUYEHU ero OTHOCHUTENb-

CTU COOTBETCTBYeT MEeHbWwWA nOopor
3ameanennn. Npu Temnepartype Huxe
HYNA BO3AYX MOXeT 6biTb CPABHUTENBHO
CyxuM paxe npu aTtMocdepHbiXx ocaakax
(cweronape). Kpome TOro, e€crb onac-
HOCTb 06neneHeHVA AOPOXHOro NOKPbI-
TUA. B 3TUX YCNOBURAX BNAXHOCTL 8030YXa
He MOXeT CNYXUTb KpUTEPUEM UIMEHEHUA
nopora, No3ToMy kK03dPuumenT cuenne-
HUA C AOPOron OAHOZHAYHO NPUHUMAETCA
PaBHLIM MUHUMANBHOMY 3HAYEHIO,
BnaxHocTe 60nee 90 % ¢ 60nbwion se-
POATHOCTBHIO CBNAETENLCTBYET O HANUMUKU
ocanxoe B Buae Aoxasn, a oxono 100 % —
TymaHa. Pa3nuyats enn 0Caaxkos HeT Heod-
XOAUMOCTU, NOCKONBKY NONOXWUTENLHbLIN
addexT NoHMXEeHUn Nopora cpabaruiBanun
CUrHanNn3aropa B 060uUx CNyHanx OUesuaeH.


radlo.ru/pub/2020/04/sve

MNpwn rononéne 3a4acTyiO 0Ka3bLIBATCA
6ecnoneaHbiMy He TONLKO CUCTEMBbI Npe-
AYNPEexXaeHUs, KO W CUCTeMbl YNPasneHna
3amenneHuem. FapaHTUPYIoLWLMX NOAHYIO
6e30NaCHOCTb TEeXHN4YeCKUX peleHnn
34ect Noka HeT. [la v HyXHbIX QiR 3KCT-
PEHHOIO TOPMOXEHKSI 3HAYeHWR 3amen-
NEeHWA B YCNOBUSX rononéna npu Topmo-
XEeHnn aBurarenem HEBO3MOXHO AOCTWUYL
duanueckn. AsToMoBUNL B 3TOM Cnyvae
npeacraenfeT oOnNacHOCTe B8 ropa3ao
6onbwen crenenn ONA HaXOAAWNXCH ene-
peav, a He No3aax Hero asTomobnnei.

Mo3ToMy HazHauewwie npegnaraecMon
CUCTEMBI — UMEHHO B CUrHanNu3auwmn nam-
namMu CTON-CUrHanoB u ykasatenew NOBo-
poTa 06 IKCTPEHHOM TOPMOXEHUU NPH
OBUXEHUU NO CYXOMY MAU BNAXHOMY
acdanstobeToHHOMY NOKpLITUIO. OHa He
ynpasnseT TOpMO3amu, HO U He yxyawaeT
napamMeTpoB WTAaTHOW CMCTEeMbl CBETOBOW
curHanuaauvn npn mobom coveTaHmm
NOroAMbIX YCNOBWA.

Ana yvéta dakTvHecknx 3HaveHunn
TemMnepaTypul U OTHOCUTENBHOW BNax-
HOCTW BO3AyXa B CUrHanuW3aTop, ONUcaH-

CywecTeyioT nBa BapuaHTa vCnonHe-
H1A moayna BME280-3.3V — c wecTtbio n
C Y4eTbLIPLMA BbiBOAaMN. ABTOP UCNONBL3O-
8aN WECTUBLIBOAHLIN BapwaHT. [pu cso0-
6oaHbix Buisogax CSB u SDO oH pabortaer
c nHTepdencom I°C u umeer aapec 0x76.
MNoaas Ha 3TV BLIBOALI HANPRAXEHNA COOT-
BETCTBYIOWMX AOru4ecxmux yposuen (2],
MOXHO M3MeHuTb agpec Ka O0x77 wnn
nepeBecTu nHTEpPEnC AaTYUKA B PEXUM
SPi.

YeTuipexsbiBOAHLIA BAPWAHT MOAYNSA
He nmeet BeiBooB CSB u SDO. OH 3keu-
BANEHTEH WeCTUBLIBOAHOMY, €Cnu y no-
CNeaHero aTv BLIBOAL HUKYAE HE NOAKMO-
4yeHbl. HyxXHO cKxasartb, 4TO CywecTsyloT
noaoBHbie MOAYNU N APYrvX TUNOB, Y4acTo
BbiNyCKaembiX NOA TEMU Xe N1 NOXOXn-
Mu Ha3eaHwsMu. NiHoraa ssison SDI! 6biBa-
eT o6o3nayveH SDA, a swBoa SCK — SCL.
ECcTb Moaynn 1 C HanpsXxeHnemM nNUTaHnus
S5 B. Ha nx nnatax MOXHO H3WTW UHTer-
panbHbid CTabUNN3IATOP HANPRXEHNUN.

CkeT4 A0paboTaHHON NPOrpaMMbl MUK-
pokoHTponnepa moayns Arduino Nano
NPUNOXEH K CTaTbe BMEecTe ¢ bubnnortexa-
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HbilA 8 [1], AONONHNTENLHO BBEAEH AATYUK
TemnepaTtypbl U BnaxHoctu BME280, no
NOXa3aHWAM KOTOPOro U KOPPEKTUPYETCA
nopor aamepneHna. Moayns Arduino Nano
npubopa cBR3aH C 3TUM AATYNKOM NO
ToMy %@ uHtepdeiicy I°C, 4To u ¢ patum-
KOM YCKOpeHWA. TexHuyeckue AaHHbie
nartynka BME280 moxHo wHaintn 8 [2].
Kpome ykasaHHbIX Bbille NapamMeTpos, OH
cnocobeHn namepaTe TaKke atMochepHoe
nasneHve. Ho B paccMmarpusaemMom cny-
Yyae 31a BO3IMOXHOCTbL HEe ncnonb3osBaHa.
Mo cpasHEHUIO C NOAOOHBIMN AaTYMKamm
Apyrnx Tvnos, ocob6eHHo ¢ pacnpocTpa-
HEHHbIM DHT22, paTt4nk BME280 obnana-
€T NYYNM COOTHOWEHNEM UEHa/KajYecT-
B0 NPY ABHOM NPEBOCXOACTBE B TOYHOCTH
v crabunsHocTy {3].

Ha pucyHxe naobpaxena cxema popa-
60TaHHOro curHanuaatopa. Ona otnuva-
evca or onybnukosaHHoh B [1] nuwb
HanNnumem MoaynNa aaTumka B2 BME280-
3.3V (4), npeacTaenawwero cobon ne-
HaTHYHO Nnaty Hebonbworo pasmepa C
YCTAaHOBNEHHBIMW HA HENn MUKPOCXEMON
BMEZ280 u Heckonokumn apyrumn aerta-
NAaMN. 3TO0T MOAYNb 3ANNTAN HANPAXEHW-
em +3,3 B c BwmBOoaa 3V3 moaynas A1
Arduino Nano.

mu Adafruit Unified Sensor w Adafruit
BME280, neobxoanmumn ana ero pabo-
Tbl. B nporpammy BeefeHkb) HOBbie KOM-
CTaHTL!:

a_GAINO 6.8 3apnaét nopor 3amegnne-
Hus 6,8 M/c? AnA Cyxoro NoOkpuITUS C
k03¢ duumueHToM cuennenus 0,8;

a_GAIN1 4.3 3anaét nopor 3ameane-
Hna 4,3 M/C? AR BNAXHOrO NOKPBLITUA C
ko3dPpuumeHToM cuennenms 0,5;

T_MES 10000 3apaét nepnog nosToO-
PEHNA N3MEPEHUIA BNAXHOCTN U Temnepa-
Typbl. ONTUManebHLIA NHTEPBAN €ro 3Haue-
HUA — 5000—60000 mc.

3HaseRnA NepebixX ABYX KOHCTAHT MOryT
6bb 3anaHb Yrcnamm TMna int nau fioat,
TpeTben — TONLKO int.

B wavane csoen paboTu nporpamma
Cco3Aaa€T knacc bme — 3k3eMnnsp knacca
Adafruit_BME280. N3amepeHHble 3HaYEHUR
BNAXHOCTU B NPOLIEHTAX U TeMNepaTypsl B
rpaaycax Uenbcns oHa npucsamsaeTt COOT-
BETCTBEHHO NnepemenHbiM rH u T tuna float.

B cexuuu setup() nporpamma paccum-
ThiBAeT "Coipble” NOPOrosbie 3HAYEHURA
3amepneHnn

ay0 = round(16384*(float)a_GAINO/G);
aYyl = round(16384*(float)a_GAIN1/G);

¥ uHuumanuanpyetr pgamvk BME280 Ha
wwre °C no anpecy 0x76

bme.begin(0x76)

Echn mexay eoiBogamu SDO u VCC
AAaTYUKA YCTAHOBNEH Pe3ancTop cConpoTne-
nexnem 1...4,7 kOm, agpec 076x 3pechb
HYXHO 3aMenuTb Ha Ox77.

3mepeHne BNaxXHOCTU U Temnepaty-
pst npou3soauTcs ¢ nepuoaom T_MES.
Ana 3TOr0 B OCHOBHOM UVKNe BBeaeHa
HOBaRA cexuma. CunTuiBaHWE U3MEPEHHDbIX
OAaTYUKOM 3HAYEHWN OTHOCUTENIbHOW
BNAXHOCTU U TeMNepaTypbl BLINOMAHAIT
onepartopb!

rH = bme.readHumidity();
T = bme.readTemperature();

Mpu nonoxurensHOW Temnepartype
8O3ayXa C YBEANYEHWEM BNAXHOCTN B
nwHTepeane 0...100 % nopor nuHGENHO
ymeHbwaetcs o7 a¥0 ao a¥Yt — yem 6ons-
we BNAXHOCTL, Te€mM MEeHbwe nopor
3amennenun. Npu Temnepatype so3ayxa
Huxe 0 °C, xoraa cywecteyer BO3MOX-
HOCTb o6neneHeHus AQOPOXHOrO MNOKPbLI-
TVUA, NOPOr OAHO3HAYHO NPUHNMAETCA
paeHbiM aY1l. ITOT anropuTm peannayiot
cneaylowmne CTpoKu NPOFrPamMMel:

if (>0) av_max = round((avl-avQ)
*rH/100.0 + avo0);
else
avy_max = avl; //npn T<0 °C

CnyxebHan nHdpopmaumn, esisoanman
8 NOCNENOBATENbLHLIN NOPT, AONONHEHA
3HauYeHWAMN NepeMenHbix aYo, a¥l, rH, Tu
aY¥Y_max. [lpyrux uameHeHwn 8 nporpaMme
HET. [NONONHUTENLHOTO HANAXUBAHUA,
CBRA3AHHOINO C NPoBEAEHHON A0PabOTKOR,
curHannaaTop He Tpebyer.

Moayne BME280-3.3V HyxHO nomec-
TWTb 8 NNACTMACCOBLIN KOPNYC NOAXOAN-
wero pamepa kKnacca 3awmibl He Huxe
IP54, B8 KOTOpPOM npeasapuTensHo Npo-
c8epAUTb OTBEPCTHE AnaMeTpom 1...3 Mm
ANs npoxoaa eo3ayxa k aaryuky. MNpw ava-
meTpe 6onee 1 MM oTBEpCTUE Lenecoob-
Pa3HO 33KPLITL OAHUM UNN ABYMA CNOAMU
NNAcTMacCoOBOW CETKM C AYenKaMun He
6onee 0,5x0,5 mm. 10 Heobxoanmo ansa
3aunTel MUKPOCXeMbl AaTinKa OT NPAMO-
rO nonaganua 6pbI3r 1 NbiNwu.

OvaenbHbii BONPOC — MECTO pa3me-
weHnus aartyuka Ha astomobune. 3aecob
rnasHoe TDEﬁOBaHMe — OQTCyTCTBv1Ee NOTO-
KOB Harpevoro Boaayxa. ECTb Tpu OCHOB-
HbiIX NOAXOAAWMNX MEeCcTa:

— 3a nepepHuM 6amnepom CO CTopo-
Hbl BOAUTENN;

— CHU3Y nnm c60Ky paaraTopa oxnax-
[ervn,

— B 60KOBOM 3epkane 3aaHero snaa.

NepBbie aBa BapunaHTa HexenaTenbHol
NO NPUYYHE BBICOKONO PUCKA 3arpa3HeHus
“n A0B0NbLHO 6onbworo PACCTOAHUA OT
AaTdnkKa Qo COBCTBEOHHO curHanniartopa.
MocnepHee B8 YCNOBWMAX MNOBbIWEHHbIX
3NEeKTPOMArHUTHBIX NOMEX MOXET Npuse-
ctu Kk c60AM B nepepaye AaHHbIX NO
vHTepdeiicy 1°C. Kpome Toro, paameuse-
HWe aaTyuka 86n1U3n paguaTopa uckaxaer
pe3ynbraTtel UIMEPEHUR MPU 4acTeiX 8
rOPOACKUX YCNOBUAX OCTAHOBKAx aBTOMO-
6nna. ONTuManbHbLIM aBTOP CYUTaET pPaa-
MeweHne aatynka B KOPNyce BHELWHero
3epkana 3aaxero smaa.

Oparnako Ha aBToMob6une BA3-2109
0Xa3anoCb BO3MOXHbLIM U MeEHee Tpyao-
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€MKUM NOMECTUTL AATYUK pRAOM C 6n0-
KOM NPEeAOXpaHnTeNei 8 NOAKaANOTHOM
npocTpaHcTee. JTOT OTCeK OTAeNéH oT
OCHOBHOTO NOAKANOTHOrO NPOCTPAHCTBA
CNNOWHOW Neperopoaxkon C PE3NHOBLIM
YONOTHUTENEM, XOPOWO 3aWMWEH U NPO-
AYBAETCA HAPYXHLIM BO3AYXOM 32 CHET
HANNYMA OTBEPCTUA B BEPXHEW HaCTWN
kanora. Ycnosusn B 3TOM oTceke Hanbonee
npUBAnXEHs! K BHEWHWM NOTOAHLIM YCNO-
anAmMm.

Mpw OTCYTCTBUN TAKOrO OTCEOKA B KOH-
KPeTHOM asTomMobuNe peKoMeHAayio ycTa-
Hasnueatb Aatyuk 8 60kO0BOM 3epkane
3agHero BvAa CO CTOPOHbI 80AUTENA.
Haubonee npocTo 3akpenutb ero aseTo-
MobBunbHBIM repmeTukom. Kopnyc aatin-
K3 HYXXHO pacnonarato 0TeepcTuem BHU3.
MecTo pacnonoxeHuna OCHOBHOro 6noka
CUrHaNM3aTopa OCTABTCA NPEXHUM — Ha
BHYTPEHHeN CTOpPOHEe naHenn canoHa B

€ce0b604HOM NPOCTPAHCTBE Mexay pyne-
BOW KONOHKOW U BHEWHEN CTEHKOW Cano-
Ha.

Datink coeguHuTe C OCHOBHBLIM 6nO-
KOM CUFrHaNN3aTopa 4eTuIPEXNPOBOAHLIM
nnockuM Kkabenem MUHUMANLHO BO3MOX-
HOW anukb (30...50 cm). Mpn atom xena-
TenovHo, 4106l 06wnii Npoeoa 1 npoeoa
nutaHma GBoinu 8 kabene kpanHumn,
BO3MOXHO coeanHeHne n ABYMA BUTLIMI
napamwn nposonos. Pexomenayio nndop-
MauuoHHbI nposog SDI (SDA) ceutb €
o6wum NposoaOM, a NPOBOA CUHXPOHU-
3aummn SCK (SCL) — ¢ nposoaom muTa-
HUA,
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Or pegaxuymwu. [lo appecy bhttp://
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ANTCR ROPaBOTaHHEA NPOrPaMMa MUKPOKOHT-
ponnepa nnatet Arduino Nano.

A. CEPTEEB, r. CacoBo Pa3anckos o6,

Mpeanaraembii perynarop ob6ecnevynBaeT BbiCOKYIO CTa-
6HMNBHOCTD BLIXOQHOIrO HANPAXOHNA reHeparopa Npn NaMeHe-
Hun pexnma paboToi ABUrarenn u TOKa Marpy3KM reHeparopa.
Kpome Toro, on obecnednBaeT NOBbILLIEHHYIO OTRAYY reHeparo-
pa npu Hu3axunx oboporax ABUraTenn uv npegorepaujaer npobyx-
COBKYy NPUBOAHOro pemusa reneparopa npun 6onsvwom Toke ero

Harpyaxu.

OBpPEMEHHbIE aBTOMOGUAM  umeloT

CNOXHOE 1 MHOrOPYHKUMOHANLHO®
anexTpoobopynoBaHne, OT HAAEXHON
paboTbl XOTOPOro aasucut n paborocno-
COBHOCTL TPaAHCNOPTHOrO CPEeAacTsa, u
6e3onacHOCTb ero akcnnyarauwn. Ha-
AEXHOCTb PaboThl 3NeKTPOO6OPYAOBAHUA
BO MHOrOM 3aBUCUT OT CTabunbHOCTW
HanpaxeHua B 6optcetTn. MHOrne cncre-
Mbl COBPEMEHHbIX aBToMobunen NOBONL-
HO YYBCTBUTE/IbHLI AAXEO K KPATKOBPOMEH-
HBIM NBPEHANDAKEHNAM.

O6ecneueHne CTabuUNbLHOCTU BLIXOA-
HOrO HaNPAXEHWA reHeparopa Npu name-
HEHWW YaCTOTHl BPAWEHUA U TOKA Harpy3-
KW — CNOXHaA 3anadva, 0CoGeHHO Ha
nepexoAHbIX PexuMax, Koraa peako uame-
HAGTCA 4YacTOTa BPALWLEHVA Bana reHepa-
TOopa nAn Toxk ero Harpy3ku. Ceroaxna 8
asTOMOOMNAX NPUMEHRIOT B OCHOBHOM
ANEKTPOHHBIe PBrYNATOPLI HANPAXEHUA.
Havw6onbwee pacnpocrpaneHue nonyvn-
nm astokonebarenvHoie PErynaTopsbt C
NEePeMeHHON 4acTOTOW NEePeKNOYeHUR
KNIOMEBOro TPaH3ucTopa.

NCNonL3yioT v perynaTopel ¢ NOCTO-
AHHOW YaCTOTON ero nepexnioyeHna. B Hnx
ero Nepexno4alnT NPUHYAUTENBHO C
NOBBLILEHKOW 4acTOTOW, a perynupylot
HanpaxeHue 3a CYET N3MEHeHWA CKeax-
HOCTW UMNYNbCOB TOoka. CHakana Ha Hux
Bo3Narann  ONPeAeNBHHLI® HAAEXAbl.
Oxupann, 4T0 3a CHET NOBBILEHHOW Yac-
TOTH NEPEKNIOYEHNR Takue PerynaTopbl
obecnevaTt nosbiweHHytd CTabuNbHOCTL
HANPRXEHURA reHepaTopa Ha NepPexoAHbIX
pexumax, HO 3TOro He NPoOu3oWwno. ITu
pPerynatopbl CNOXHBLI NO CXeMe U He Nony-
Y 6ONbLIOrO PACNPOCTPAHEHUA.

OnpenendrHHbie Hanexabl BO3NarawT
HA HEAABHO NOABUBWWECA PerynnTopbl
HANPAXEHWA Ha OCHOBE MUKPOKOHTPONNE-
pos. K coxaneHnio, y aBTopa HeT aocra-
TOYHOW UHPOPMALUMU NO ANHAMWUYBCKUM
XapaKTepucTuKam Takux perynatopose. Ho
MOXHO NPeanonoXuTb, 410 cam no cebe
MUKPOKOHTPONNGP HEe CMOXeT YyCTPaHUTb
sce npobnemoi.

AsToMobGunucram, 3KCNNYyaTUPYIoWwmMm
HEeKOMNbIOTEPU3NPOBAHHbIE aBTOMOBUNN,

NPUXOAUTCA CAMOCTORTENbHO COBEPLIEH-
CTBOBATL PErynATOpLlI Hanpaxenun. MNe-
pruoanecku NYGANKYIOTCR CTaTbh O TaKuX
perynavopax [1—5]. Hanpumep, B [6] 6bin
npeacrvaeneH AopaboTaHHbIA perynaTop
Hanpaxenna 59.3702-01 ¢ ynyyweHHbIMW
AvHaAMMYeCKUMN xapakTepucTukamu. Ho n
OH WMEEeT HEeKOTOPbLIe HeAOCTaTKU — He
oveHb xopowo pabovaer npu NNOxXom
KAYecTse BbLIXOAHOrO HaNPAXEeHWRA reHe-
pavopa, 8 YaCTHOCTW, eCAN YPOBEHL €ro
NynbCaunui NOBbLIWEH.

feHepaTopstt CTapbix MOAENEN UMenn
KONNEKTOP, CNYXWUBLUWA BbINPAMUTENEM
nepemMeHHoro HanpsxeHna. MNpu 6onb-
WOM 4ucne ero NnNacTuH nynscauuw
BLIXOQHOFO HaNPAXEHUA reHeparTopa
6oinn  Heb6oNbWwKMNU. B cospemeHHbIX
reHepaTopax TpéxdasHoe nepemeHHoe
HanpaxeHve NPeobpasyoT B NOCTORHHOE
C NOMOWDbIO MOCTOBOrO BLINPAMUTENA.
Ho paamax nynbcaumii BLINPAMAEHHOrO
Hanpaxenma — 0,14 ero NOCTORHHOW
COCTaBNAWEeR, a Ux 4acToTa 8 WeCTb
Pa3 BLIWE YACTOTH BPAWEHUA BaNa reHe-
paropa.

Perynatop HaNnpRxXeHus u reHepaTop —
3TO COCTABHbLIE YAaCTWU 3aAMKHYTON CUCTEMbS
aBTOMATUNECKOro PerynupoBaHnA C 0Tpw-
uatenbHo# 06paTHOW CBA3LIO. MNpuuém
WHEPUMOHHOCTb reHepaTopa HaMHOro
6onbwe WVHEPUUOHHOCTW perynaTopa
Hanpaxenna. leHepatop OTAAET makcw-
MaNbHO BOIMOXHYIO MOWHOCTbL, ECW ero
obmoTka B03BYyXAEHWA NOAKNIOYeHA K
60opTceT NOCTOARHHO. HO 3HauuUTeNbHbIe
NyNnbCauuun reHepupyeMoro HanpaxXeHnn
perynatop paccmarpueaeTt kax KpaTko-
BPEMEHHBLIE OTKNOHEHNWA HANPAXEeHUA OT
HOMMWHANLHOMO 3HAYEHUA W NLITAETCA WX
yCTpanuTh. U13-3a 60NbWwoi KHepUMOHHO-
CTH reHepaTtop He ycnesaeTt pearmpopatb
Ha YNPaBNAoWmMe CUrHanbl, NOCTYNAOWVe
OT perynatopa. B pesynsrarte n B pexume
MaKCMMaNbHOW MOLWHOCTY CUNOBOIA KNIOY
perynsyopa HanpmMXeHUR 8 HeKOTOPLIe
MOMEHTH BPEMEHWU PA3OMKHYT, 4TO He
NO3BONRET reHepaTopy 0TAATL NOAHYIO
MOWHOCTL. Y106 YCTPaHWUTL 3Ty Nnpobne-
MY, APUXOAWUTCA YMEeHblaTb Nynbcauvn
BLIXOAHOIO HANPAXEHUA reHepaTopa, Ha-
npumep, sxmovan ©®HY mexay 6opTceTbio
aBTOMOGUNA N PENYNAITOPOM HANPRAXKOHUA
8 Hew.
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Y perynatopa, onucaHHoro s [6],
HeaocTaTodHa rybuHa oTpuuaTeNnbHON
0b6paTHOM CBA3W NO CKOPOCTU U3MEHEHNA
BLIXOAHOTO HANPAXEHUA reHepaTopa.
YBennuns €&, MOXHO He TONbKO YMEHb-
wuTb konebaHna Hanpsxenus B Boprce-
™™, HO 1 obecneunTb NnNasHoe HapacTa-
HUe n ybmeaHue Toka Harpysku reHepa-
TOpa NPYU NOAKNIOYEHUN KU OTKNIOMEHUN
MOWHOW Harpy3kn. TOpMO3ISLLKIA MOMEHT
poTOpa reHeparopa CTaHeT yBennun-
BATLCA ¥ YMEHbWATLCA NNABHO, YTO NO3-
BONUT 3HAYUTENLHO YMEHLWWTL BEPOAT-
HOCTb NPOBYKCOBKM NpUBOA-

HOrO PEMHA reHepaTopa, a oHa

nx éMkocTn. OHn BuiIBpaHbl Takumu, 4TOOLI
ToK 6a3bl TpaHaucropa V11 He npesbicun
ponycTumoro. Mpu HeobxoanmocTu nony-
YeHUA OTpULLATENLHOW 0BpaTHON CBA3K NO
CKOPOCTU U3MEHEHUA BbIXOAHOMO HANPA-
XEHWUs reHepaTopa oveHsb 60nbwon rybu-
Hbl MOXHO B kadectse VT1 npumeHuts
MOLWHbLIK  TpaH3ucTtop. Kpome ToOro,
dunbTpbl HMXKHUX Yactor R1C1 n R6C2
NOAABNAIOT NyNbCAUMW HANPAXEHWUR Ha
BXOAE PEerynaTtopa HanpaXenus u 3a CYET
3TOro NO3IBONAIOT NOAYHNTL NONHYIO MOWL-
HOCTb reHeparopa.

B perynaTtop eHeCEHO HEeCKONbLKO U3-
MEHeHulr, NO3BONRIoWUX NOBLICUTL ero
HafEXHOCTb 33 CHET YMEeHbLWEHUR
4YacToTHl U NOBLIWEHUA CKOPOCTU nepe-
KSHOYEHUA KMNHOYEBOIrO TPaH3ncTopa. 1o
yMeHbWaeT Harpes TpaH3ncTopa v sepo-
ATHOCTL ero oTka3a. Mexay 6a3ov v kon-
NexTopoMm TpaHauctopa VT 1 BMeCTO KOH-
neHcatopa eknYéH peauctop R8, a
napannensHo koraeHcatopy C4 noaxknio-
4éH peauctop R10. B perynatope
59.3702-01 $yHKUMOHANBLHO aHANOrUY-
HbIZI TPAH3UCTOP NPU HANUYMKU KOHAEHCa-

TOpa Mmexay 6ason n kon-
nextopom paboraer «kak

npusoanT K ObICTPOMY WM3HOCY —1 15 vHTerpatop (PHY nepsoro
pemHs. [}]m f/]ma nopsaxa ¢ 4acToTon cpesa
Deno B TOM, 4TO MOWHOCTL /] 360 HL1 12w okono 350 lu). Nynscaumm
asTOMOBUNLHBLIX reHepaTopos 4 AN3078M HanpaxeHua GopTceTy OH
8 NOCNEOHWE oAbl 3HaYNTENb- /;‘ noaasnNAeT nNoxo 1 npwu
HO yBENMYNNACH U KIIMKOBbIE R8 2« @Z HLY 3TOM yBenuuMBaeT Bpems
WA NONUXINHOBLIE NPUBOA- =M nepexNioYeHNa KNI4eBOro
Hole pemMHu paboTaloT ¢ 60nb- Tpanaucropa VT3.
WuMK Harpy3kamun. NMonananue > VT3 B onucoiBaeMoM pe-
HA PEMEHb BOABI, CHEra, Macna KTBOSAM FYASTOpPE  TPaH3UCTOpLI
WA T0CONa NPVUBOAWT K NpPO- VT1—VT3 06pa3ylor Henk-
ByKkcoBke. A TONYKOM ONA Hava- 67 BEPTUPYIOWMIA yCHUnUTENb,
na npobykcoekyM CTAHOBUTCA HL2 OXBaYeHHbI? NONOXUTEND-
pe3koe W3MeHeHne TOPMO3f- ) AN3076M /;4 HOW 0BPATHOM CBA3LIO Ye-
WEero MOMEHTa pOTOpa reHepa- + VD1 @DHQ pe3 xoHaeHcatop C4 ans
Topa. ECAn cunbHO HaTAHYTL L—10()C:ar- KC‘,ZP’( C3 YCKOpPEHUA NepeKknioveHun
peMeMb, BePOATHOCTb NPOByK- x258 - *__"_72‘3"9" K V02 TpaHauctopos. MNoaknio-
COBKW NOHMU3ANTCA, HO YCKOPUT- T SiM yeHune pesucropa R10 na-
Cf U3HOC NPUBOAHOIO PEMHA 1 pPannenbHO KOHAEHCATOPY
NOAWMNHUKOB reHepaTopa. R1 / R6 7 /|R14 C4 npeo6pa3yer 3TOT yCu-
Cxema ycosepweHCTBOBaH-~ 68 1.2x 1.2x nutens B Tpurrep Wmurra
HOrO peryn\aTopa npuseaeHa K] C A8YyMA COCTORAHUAMMU. U3-
Ha puc. 1. On otnusaeTcs o7 Pyc. 1 MEHANR CONPOTUBNEHUE pe-
onucanHoro B (6] Hanuyuem auctopa R10, MOXHO pery-
napannensHo BKNIOYEHHBIX AMpoBaTe WUPUHY NeTAun
®HY RIC1 »n R6C2, 4epe3 koTOpble CovéMHbIMK  nepembiikamn S1—S3, ructepeauca. Mpu ymMeHbWweHnn ero co-

HanpaxeHue GOPTOBOA CETM NOAAHO Ha
BxoAa perynatopa. C sbixoaa ¢unetpa
R1C1 nanpsaxeHue nocrynaer Ha andpde-
peHuvpylowyo uenb R7C3, a ¢ Bbixoaa
¢$unbrpa R6C2 — Ha ctabunurpon VD1.

B perynatope, onmcanHom 8 [6], rnybu-
Hy oTpuuaTtensHon ob6paTHOW CBA3WM NO
CKOPOCTU N3MEHEHUA BbIXOAROTO Hanps-
XEHUA reHepaTopa MOXHO yBeAuunTb 3a
CHET yBENUYEHUA EMKOCTK KOHAEHcaTopa
C2. Ho Torna HyxHO 06A3aTrentHO yMeHb-
wate CONPOTMBNEHNE peauctopa RSB, e
NPOTWUBHOM CNy4ae NOCTORHHAA BPEeMEHU
anddpepeHumpyowen uenu C2R8 name-
HUTCA. MpY ymeHbLeHNN CONPOTUBNEHUA
aToro pesucropa yBenudnTICA ToK 6a3wi
TpaH3ncropa VT 1. OH MOXeT cropeTs Npun
BINIOYEHUN NUTAHKA. B Cxeme perynatopa
[6] e xauyecTse TpanamcTopa VT1 MOXHO
NPUMEHNTL MOLWHbIA TPAH3UCTOP, HaNpwu-
mep KT837A, ans KOTOporo AoNyCTUM TOK
6a3bl 1 A. TOT TpaH3UCTOP CcTaner pabo-
TaTb B MWKPOTOKOBOM PEXWUME, HO NP
3TOM NPOBNEeM HE BOIHNKHET, NOTOMY 4TO
HawaNbHbIN TOK KONAEKTOPA Y TPaH3UCTO-
pa KT837A man. Toraa conpoTusneHue
peancropa R8 B perynatope [6) moxHO
ymMeHbwuTb A0 15 OM 1 obpaTHo Nponop-
UMOHANbHO eMy YBeNW4UTb EMKOCTb KOH-
pencaropa C2.

HO BepHEMCA K perynaTopy no cxeme,
naobpaxeéHHon Ha puc. 1. B Hém OHY
R1C1 v R6C2 no3sonfioT NONYMUTL HyX-
HblA PEAYNLTAT NPU MANOMOLHOM TPaH-
aucrope VT 1. B MOMEHT BKNIOYEHUR NUTa-
HWA Yepe3 pe3uctop R1 nporekaer 1ok,
KOTOPbIA pacnpenenaeTca mMexay XoH-
Aexcatopamu C1 u C3 nponopunoHansHo

3amblKaloWnMn pe3nctopl R2—R4, pery-
NUPYIOT BbIXOAHOE HAaNPAXEHUe reHepaTo-
pa 8 npegenax 13,8...14,6 B. Npu ynane-
HUM NEPEeMbIYeK BLIXOAHOE HanpsXeHne
reHeparopa ymMeHolwaeTcs. M3secTHo, 4To
ONR yBENNYEHUS CPOKa CNyXObl akKyMyns-
TopHOu HaTapev HanpsxeHue 8 Goproson
CeTr A0NXHO BO3PacTaTb NPU NOHUXEHUN
TemnepaTypsl. 103TOMY Ha NpakTuke Npu
3xcnnyataumm asToMobuna HyxHa nepuo-
ANYECKaRA (Ce30HHAA) NOACTPOAKA HANPS-
x€HnA. B paccmaTtpusaeMmom cnywae eé
MOXHO QenaTb, YyCTAHAaBAWBAR WU ynanss
nepembivkn. Kpome Toro, peancropel R2—
R4 MOXHO 3aMeHNTL NOACTPOEHHDLIM Pe3u-
CTOPOM, YTO NOIBOMNUT NNABHO YCTAHABAW-
BaTb BLIXOAHOE HANPAXEHWe reHeparopa.

Ceetoanoant HL1 AN3078M (3enéHoro
ceevennn) n HL2 AN3076M (kpacHoro
CBEYEHUA) MOXHO 3aMeHuTb NobbiMn,
CBEYEHNE KOTOPbIX XOPOWO 3aMeTHO Npw
Toke 10...15 MA. Mpu BKNIOMEHHOM 3aXW-
raHum U He pabortaiowem asurarene Aon-
XEH CBEeTUTLCA ceeToanon HL2. 310 noxa-
XET, 4T0 Ha 0OMOTKY BO3BYXAEeHUA reHe-
paTopa noaaHo Hanpaxexue. Mpu pabo-
Taowem asvrarene sxnioveHsL 06a ceseto-
Anopa. Npr yMeHblWeHnM 4acToTsl Bpalue-
HUS Bana ABUraTena M ysenu4eHwn
HArpyaku Ha reHepaTop APKOCTb CBEYEHUA
cBeToanona HL2 ysennuvsaeTcs, a ceeto-
Avoaa HL1 ymeHbwaertcAa. B npotusono-
NOXHOM cny4yae — HaobopoT. Ecnu npu He
paboTtalowem asuratene roput cCserto-
Aavoa HL1, perynatop Hencnpasen.

NMnopTHBIA aoa S1M MOXHO 3ame-
HUTb OTevyecTBeHHbiM n3 cepun KA202
wnu KA209.

NPOTUBNEHUA WHPUHA NETAN rucTepesu-
ca ysenuuynBaeTCA, a YacToTa nepexnio-
YEHWU KNIYEBOro TPAH3UCTOPA YMEHb-
waercs.

Peauctop R8 mexay 6a30it u konnek-
TOopom TpaH3ucTopa VI1 — uens napan-
NENLHORW OTpUUaTeNbHOW ob6paTHOn CBA-
3b10, YyMEHbWaoWwen BXxoAHOe ConpoT1e-
NeHve TPaH3UCTOPa, YTO NOBLIWAET CTa-
6UNBHOCTL HANPAXEHUA Ha BLIXOAE reHe-
paropa v yny4waert paboTy oTpuuarens-
HOW 06paTHOM CBA3N NO CKOPOCTU n3me-
HEHWA BLIXOOAKOMO HANPAXEHWURA reHepa-
TOpa.

Kak cneayeT u3 ckas3aHHoOro, npu
COBEpPWEeHCTBOBaHUN PErynsiTopa Hanpna-
XEHUA NpeanonaranoChb, 4TO yCTOWYU-
BOCTb paboTbl reHeparopHOn YCTaHOBKW
He 3aBMCWT OT 4acTOTbl NEPEKMONEHUR
KMONeBOro TPAH3ANCTOopa. JAT0 noAarsep-
XOEHO pes3ynbratamin UCNbITAaHUA ITOro
perynatopa. OH pa6oTaer ycron4vso
HECMOTPA Ha TO, 4TO 6bINK NPUHATLI MepbI
O YMEHBLUEHNIO 4aCTOTb! NepeKNioYeHNA
TPaH3UCToOpPO..

PacnpoctpaHeHO MHeHne, 4TO ans
yctonuugon paboTel perynatopa Heobxo-
AUMO, 4TOObI OH NEePexNIoHanca ¢ 4acto-
Ton He meHee 25...30 My [7] . Ho aTomy HeT
NOKAa3aTenueTs. Perynatop HanpaxXeHus
npeacrtaenner cobon O6bMHYIO CUCTEMY
aBTOMATU4eCKOro perynuposaHun. XoTe
OH paboTaeT He 8 aHANOroBOM, a 8 KNOYe-
BOM pexume, AnA obecneveHus ero
YCTOMYUBOCTU MOXHO NPUMEHATL Te Xe
cnocobm, 4TO 1 8 APYrnx CUCTEMAaxX asTo-
MaTUYECKOro perynvposaHuvs ¢ 06paTtHoin
C8A3bI0.
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YCTOMYMBOCTL Taknx CHUCTEM pacCuw-
THIBAIOT W3BECTHHIMW MeToaamu. Hanpw-
Mep, UCNONL3YA KpuTepuih Hankeucra.
OTOT KpuTepuit roBOPUT O TOM, NYTO
3aMKHYTas cuctema ycTonuuvea, ecnm
roporpa¢g (n3obpaxenne OYX Ha koMm-
NNEKCHOM  NAOCKOCTWU)  Pa3OMKHYTON
CUCTEeMbI He OXBaThiBaeT TOUKY ~ 1+j0.

Y1060 06ecneynTs yCTONYMBOCTL pe-
rynsTopa v npaenneHO BbibpaTh napamer-
pbl ®HY, MOXHO CAenaTL OPUEHTUPOBOY-
Hble pac4éTul, COCTasne QMR ITOro Non-
HYI0 PYHKUMOHANBHYIO Cxemy reHepaTop-
HO yCTaHoBKM (pUC. 2). 3aTem Ha e€ ocC-
HOBE COCTABUTL CTPYKTYPHYIO CXeMY reHe-
PaTOPHOW YCTAHOBKW K3K CUCTEMbI aBTO-
MATUYECKOro perynupoBanua (pwuc. 3).
Mpn 3TOM MOXHO KMCNONL3OBATL CBeAae-

Noka3aHnHbie Ha puc. 2 OHY 8 pac-
cmarpuBaemMom perynatope o6pa3osaHel
anementamn R1, C1 v RG, C2. Komnapa-
TOPOM CnyxuT crabunurpon VD1. Oud-
deperumpyowan uens obpasosaHa ane-
meHTamn C3 n R7. Cymmartop — TpaH3uc-
Top VT1.

Cxema Ha puc. 3 anA HarnAaoHOCTU
ynpouweHa, Tam Het sroporo OHY, ang-
deperumpylowen uenu n cymmaropa. Co-
rNacHo e, reHepaTopHan ycTaHOBKAa CO-
AepXUT OBa 38eHa NEepPBOro NopRaxka v
OQHO 3BEHO BTOPOro NOPRAXa, COEANHEH-
HbiIX NOCNefoBaTensHo. Takon kombuHa-
umm MoxeT ObiTe BNONHE AOCTAaTOMHO ANA
camMoB03byXaeHUa 3aMKHYTOW CUCTEMbI,
NOCKONbKY 3TW TPK 3BEHA MOryT CABUHYTL
¢a3y curHana ownbxm Ha 540° (C y4ETOM

I

HuA, NnpuBeaEHHbIE B [8). Tam B8 yNnpowéH-
HOM NoNynapHon ¢Gopme paccMoTpeHa
yCTOM4MBOCTb CUCTEM ABTOMATUUECKOro
CNexeHnsa 3a 4acToTon. Ho Bce pekoMer-
fDauMn BNONHE NPUMEHWMbI M K FeHepa-
TOPHOW YCTAHOBKE, HYXHO NLIb 3aMEHNTD
4acTOTy HanpsaxeHuem B 6opTceTu.

HeuneepTtupyrow.
—> oHY —>  Komnaparop yeHAWTeNS —>{ Teneparop
; OHY Auddepen- Cymmatop
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caevra ¢aabt Ha 180° B uenu oTpuyaTtens-
HOW 06paTHOW CBA3N).

0OAaMo 13 3BeHbEB NepPsoro nopaaka —
obmoTka BO3GYXaeHns reHeparopa, koTo-
pas npepcvaenser cobown nocneposa-
TeNbHOE COeAVHEHWE WHAYKTUBHOrO M
aKTUBHOrO CONPOTUBNEHUIA. JTO camoe

vHEepuMoHHoE 38eHo. Ero vacrora cpesa —
2,2 Tu. OHa paccynMTaHa No U3MEPEHHbIM
3HAYEHUAM UHAYKTUBHOCTN 06MOTKM BO3-
6yxaenun (0,32 M) v eé conpotusneHus
fIOCTORHHOMY TOKY (4,5 Om).

BTopoe N0 UHEPUMOHHOCTW — 38€HO
8TOPOro nopaaka, obpalosaHHOEe UHAYK-
TUBHOCTBIO CTaTOPHLIX OOMOTOK reHepa-
TOPa, BHYTPEHHUM CONPOTUBNEHNEM 3KKY-
MYASTOpHON OaTtapeu u eé E€mKOCTbIO.
MapamMeTpul 3TOFO 3BEHA paccuyuTaTth
CNOXHO, TAdK KaK N0 CBOUM AUHAMUYECKUM
XapaKkTepucTUKam aKKyMynaTop He 3Keu-
BaNEHTEH KOHAEHCATOPY, a EMKOCTb aBToO-
MOBUNLHON akKyMyNaTOpPHOW 6GaTtapew,
sbipaxeHHan 8 dapanax, aocturaetr 1 ©.
OHa 6LICTPO N3MEHAETCA B 3aBUCMMOCTU
OT NPOTeKawwero Toka, TeMneparypsl v
cTeneHu 3apaxeHHocTu 6atapen (7, 9).

B cratbe [9) paccmoTpeHa pabota
reHepaTopa C KONNEKTOPOM, HO BCe Nony-
YEeHHbIE TaM B6IBOALI MOXHO MPUMEHUTL ¥
K COBPEMEHHBIM reHepaTopam C Tpéxdas-
HBIM  BLINPAMUTENEM [EHEPUPYEMOro
HanpaxeHua. Kpome Toro, 8 3Ton CcTaTse B
IKBUBANEHTHYIO CXEMY (EHepaToOpHON
YCTAHOBKM HE BKNIOYEHA EMKOCTL akKyMy-
nATOpHOW 6atapen. B cBoux akcnepumeH-
Tax aBToOpbl YNOMAHYTOW CTaTen NOAYYURN
eé 3naveHue 0,3 O, HO OHO MOXeT bbiTe
3H3YNTENLHO Bonbwe.

BepoaTHO, asToOpH NocYUTanNu, YTO aTa
EMKOCTb 3aWYHTUPOBAHA HN3KUM BHYT-
peHHUM conpoTusneHnem HaTapeu u e
MOXHO npeHebpeus. OaHako OHa Ha-
CTONbKO Benuka, 470 Aaxe Npu HU3KOM
BHYTPEHHEM conpoTueneHun 6Garvapewn
oKa3biBaeT snusHue Ha paboTy reHepa-
TOPHOW yCTaHOBKM (0CO6EHHO Npu CTapoii
6aTapee C NOBLIWEHHBIM BHYTPEHHUM CO-
npoTveneHnem). IMeHHO HeNnOCTORHCTBO
napaMeTPOs 3TOro 3B€Ha BTOPOro nopaa-
Ka BbI3LIBAET HECTABMNLHOCTL U HenpeA-
CXa3yeMOoCTb CaM0BO30yxaeHun reHepa-
TOPHOW ycTaHoskn. OHO BO3HWKAET, KOraa
4actora cpes3a 3geHa BTOPOro nopsaxa
YMEHbLWAETCA » NpnBNNXAETCA K YacToTe
cpes3a poTopa reHeparTopa.

Camoe ManouHepumoHHOEe 38eH0 —
®HY R6C2. Ero napameTpbl MOXHO pery-
nuposaro.

MN3BeCTHO, 4TO ANA YCTOWNHNBOCTH CUC-
TeMbl aBTOMATUYECKOr0 perynuposaHva
6e3 NPUMEHEHUA KOPPEKTUPYIOWMX UeNnein
TpebyeTca, 4TOObi 4acTOTbLl Cpe3a Bx0AA-
wux 8 HEE& 38eHbeB NEepPBsOro NOpPRAKA
AONXHLI PA3NUYATECA HE MEHEEe 4eMm B
5...10 pa3. Noatomy vactoTta cpesa OHY
R6C2 ponxHa 6biTe B NATL ¥ 6onee paa Bbl-
e 4acTOoTol Cpe3a 06MOTkU B030YXAEHUA
reneparopa (2,2 Mu). Ha puc. 4 npea-
CTaBneHa CTPyKTypHAA CXeMa reHeparop-
HOW YCTaHOBKU KaK CUCTEMbI aBTOMATHHE-
CKOrQ perynuposaHuna C y4ETOM KOPPeK-
TUPYIOWMX Uenen.

Ha puc. 5 npeacrasneHa 3asucu-
MOCTb OT 4acToThl kKO3dduumeHTa nepe-
AAYY 3aMKHYTOW CUCTEMbI NPKU Pa3HoNn eé
AOBPOTHOCTU. ITY 3aBUCUMOCTb MOXHO
CHATb IKCNEPUMEHTANBHO, HO obasaTtens-
HO C Y4E€TOM BNUAHUA AKKYMYNATOPHOMN
6aTapen. ina 3T0ro HyXHO npu paborain-
LWEeM reseparope C ONPeAen8HHON HacTo-
TOA BKNIOHATL U BLIKNOYATL MOULHLIA
noTpebuten 3NEKTPO3HEPrun, KOHTPO-
NVPYs U3MEHEHURA HanpsaxeHus B GopTce-
TV MK BLIXOAHOrO TOKa reHepartopa. Npu
HU3KOW HACTOTEe KOMMYTauum Harpyaku
cuctema bByaer ycnesaTo OTCNexwsaTb



W3IMEHEeHNA Toka Harpyaku. C ysennyenn-
eM 4acToTbl nepexknioveHnin ownbka Oy-
neT pacTw.

C yBennyeHuem A06pOTHOCTU CuUCTe-
Mbl HA €€ pe30HAHCHOW 4acTtoTe (B pac-
cmarpusaemMom cnyydae 4 lNy) 8 A4X no-
ABNAETCA NUK. ITa Yacrtora MoxeT Bbimb
onpeaeneHa 3KCNepuMeHTansHo. Vimew-
HO Ha HEW MOXET HauaTbCA CaMOBO30YX-
AeHne. HyXHO yunThieaTb, YETKOW Fpann-
usbl Mexy pexuwMmamu CTaﬁmnnaauum 2]
camoeo3byxaeHns HeT. BO3MOXHbLI Npo-
MEXYTOYHbLIE pPeXuMbl C Pa3anYHOoN
amMnOnTyRon konebanni.

> { My

10

Ecrm HyXHO noAy4uTh OueHb NnasHoe
W3IMEHERNE TOKa Harpy3xn reHeparopa (v
TOPMO3ALWEro MoMeHTa poTopa rexwepa-
TOpa), MOXHO cobpaTL perynaTop Hanpa-
XEHMA NO cxeme, u3obpaxeéHHon Ha
puc. 6. 3aeck Npr Noaaye Ha perynstop
HANPAXEHNA NMUTAHWUA OTKPLIBAETCA TPaH-
3nctop VT1. KoHpeHcavopel C1 u C3
3apAXAIDTCA KONNEKTOPHLIM TOKOM TPaH-
3KCTOPa, KOTOPLIAN 33BUCUT OT Hanpaxe-
HnA B BopTceTn cornacHo dopmyne

Use
Ie = R—l' -h21s,

rae Ug, — HanpaxeHue 8 6opTcet asTo-
mobunsa; h213 — k03dpPrumeHT nepenaun
TOKa 6a3b) TPAH3NUCTOPA, BKNIOYEHHOrO NO
cxeme ¢ o6wuM amnTTepom. 3TOT TOK
pacnpenenseTcas Mexgay KoHaewcatopa-
mMu C1 n C3 nNnponopuvioHansHO vnx ém-
KocTu. flocne 3apaaku KOHAEHCaTopoB
TpaHanctop VT1 nepexoauT B pexum
HacbIWeHna.

Npun paborte perynaTopa conpotusne-
HUEe YyJYacTKa KONNEKTOP—3MUTTED TpaH-
3auctopa VT 1 cnyxuT 3KkB1UBaneHTOM pesn-
cropa R1 Ha puc. 1. ConporusneHwne
OAHOUMEHHOrO peauctopa (cm. puc. 6)
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HYXHO noaobpaTb Takum, 4TOOL TOK KON-
nexTopa TpaHauctopa VT1 He npesblwan
AONyCTUMOro 3Havenus. flo6asnenuwe 8
PerynaTop 3T0ro TpaxancTopa No3Bomno
8 HECKONLKO Pas3 yBENNIUTb EMKOCTb KOH-
pexcaropos C1 u C3 6e3 pucka noepe-
AnUTb TPaH3uCTOp VT2,

Ecnu 3ta cxema NoKaxeTcs CANWKOM
CNOXHOW, MOXHO NOCTPOUTL PErynatop
HanpsxeHns No Gonee nNpocToih cxeme,
noka3aHHoOW Ha puc. 7. OH oThuuaeTcn
Tem, 4To B kKavectae OHY npumenén (kax
v 8 perynatope 59.3702-01) unterpartop
Ha TpaH3aucTope VT2. Y706k ymeHbwuts
speaHoe esnuaHune xoHgeHcatopa C2 wa
8peMs NEePEKNIOYEHUA TPaH3UCTOPOB.,
3AEeCb MOXHO YBENUYUTL EMKOCTb YCKO-
pRiowero konaeHcaropa C3 n ymeHswnTs
conpoTtusnenue pe3sucropa R11.

NNTEPATYPA

1. Toiwkesuy E. WU-perynaTop Hanpaxe-
HuA. — Paano, 1984, Ne 6, c. 27, 28.

2. Nomanoeny B. TepMOKOMNEHCUPOBAH-
HLIA perynaTop HanpaxeHnua. — Paawo, 1985,
Ne 5, c. 24-—27.

3. Kopobkoe A. ABTOMOGMANLHLIN PErynaTop
HanpaxeHua. — Paauo, 1986, Ne 4, ¢. 44, 45.

4. Buproxos C. MNpPOCTONR TEPMOKOMNEHCH-
POBAHHLIA PErynaTop Hanpaxewun. — Paguvo,
1994, Ne 1, c. 34, 35; Ne 10, . 43.

5. Ro6ponwGos B. YcoeepweHnCcTsosaHwe
3NEeKTPOHHOrO CTabunNu3aTopa HaNPAXEHUA. —
Paano, 2000, Ne 2, c. 44.

6. Cepreen A. lopa6oTka aBTOMOGUNLHOTO
perynatopa sanpaxeuus 59.3702-01. — Paawo,
2014, Ng 3, c. 42—44,

7. Mamorusu N. H., Kospurun B. A. Pery-
NATOPHE HANPAXEHUA. MEeToORUYECKUE YKA3aHuA
x nabopatopHon pabote N2 4 no aucuvnnune
"3nexTpoobopynosanue asvyomobunen~. —
Omck: NaparenscTao CubAAN, 2003.

8. KpuBuuxun B. X. ABTOMaruueckoe cne-
XEeHue 33 4acToTon. — M.: Sueprun, 1974.

9. Cemxo M. A., Tayxuw B., 3axkamox-
HbiA A. A. B3anwmopeiictene v eoanencrene
aKKyMyNnaTopHOu 6arapen Ha AnHamuyeckue
XapaKTepucTuky reHeparopoe NOCTOAHHOrO
TOK3 Ha XONOCTOM XOAy. — NeKTPOHUKA v Inex-
TpoTexHuka, 2017, Ne 2. ¢.13—18.

AvcTaHUMOHHBIE KYpCbl 0OYy4eHUA
NPOrPaMMUPOBAHUIO MUKPOKOHTPONNE-
poB STM32, AVR, Arduino, PIC, STM8 n
Aap.

3aHaTus NPOBOAATCA NO INEKTPOH-
HOW NOYTE UNU C NOMOWLIO NPOrpam-
Mbl Skype.

O6yueHne moxeT GbiTb HaNpasneHo
Ha peweHne CToAule nepen samu
3afaum.

www.electroniclab.ru/courses.htm

T.+47-912-619-5167

»* * *

CBETOANOAHLIE NAMMNbI,
CBETUNbHUKU U BCE TAKOE...
www.new-technik.ru

- - *

SDR npuéMHuku 1 akceccyaps!:
www.radiospy.ru
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ifepunoaunyeckan cma3ska
TRIOBOW UenNM MOoTOoUMKNA,
ynpasnaemasn
MUKPOKONTPpONRNEPOM

r. HIOXTUJINH, r. Kospos BnagvMmupckoi ob.

peanaraemoe ycTpoOucTeo npeaHa-

3HA4YEH0 4NN NepuoanvECcKOn Noaain
CMa304HOro Macha Ha TAroByw Uuenb
MOTOUUKNA NP €0 ABMXEHUW. ITO yee-
nuyneaeT cpok cnyxbbl camoin uenn v
3Béanoqyek. Macno noaaér Hacoc, nurae-
Mbild OT BOpPTCETU MOTOUMKNA, Nepuoaun-
4YeCKW Ha KOPOTKOE BPEMA BKNIOYAEMbBIN
MWKPOKOHTPONnepom. Macno noctynaer
Ha uenb M3 Havka uepe3 noAaalwWmn
WNaHT.

YCTPOWCTBO COCTOMT mn3 Hacoca
(pue. 1), macnaHoro Gauka (puc. 2) wn
6noxka ynpasnenns. Hacoc n 6a4ok npu-
obpeTteHnl B WHTepHeT-marasviHe. Wx
MOXHO HATW COOTBOTCTBEHHO NO CCbiN-
xam [1] 1 [2). CamoaensHblit 600k ynpas-
NEeHWUA HACOCOM ONUCAH HNXe.

OcHOoBHbI®
TeXHUu4YecKne XapaKrepucTuxmu

ANnTenbHOCTe Pa3oBOiR NO-
f[ayn macna (perynupye-
MAR), C o iiiie i 1...8
Nopaua macna, mn/c:
NO WANAHIy C BHYTPEHHUM

ANaMeTPOM 3 MM ........... 0,28
NO WANAHry C BHYTPOHHUM
ANAMETPOM A MM . .......... 0,67
NO WANAHIY C BHYTPOHHAM
anamMeTpoM SmM ... .. Ve 1,7
Nepuoa NOBTOPEHUA NOAauKn
Macna (peryaupyemsi),
MUH e 1...32
Hanpaxexuwe nutanua, B ........... 12

NoTpebnaembint TOK, MA:
npu paboTawowem Hacoce .. ... 420

ApuHumnuansbHan cxema 6noka ynpae-
neHuna u3lobpaxeHa Ha puc. 3. Hanps-
xeHne 6Goptcetn +12B c koHtakTa 1
pa3véma XP1 nocrtynaer Ha napameTpuye-
ckxMin cTabuam3aTop, COCToAWMIA U3l pe-
auctopa R7 w crabuamrtpona VD1. Kou-
aencatop C1 — crnaxueawowmit. Crabu-
NU3NPOBAHHOE HaNPFAXEHUe NuTaeT MuK-
pokoHTponnep DD1 PIC12F675-I/P. B
ONUCLIBAEMOM YCTPOWCTBE €ro Henban
3ameHATb Ha NOAOOGHLIA MUKPOKOHTPON-
nep PIC12F630, He umerowmit BCTPOEHHO-
ro AUn.

(T e S———

CornacHo nporpaMme, MUKPOKOHTPON-
Nnep BLIASPXUBAET Nay3dy, ANUTeNbHOCTL
KOTOPOM 3aaaHa NOACTPOENHBIM PE3NUCTO-
pomM R2, Npu 3TOM NOrMYECcKui ypoBEeHb
HanpAXeHnA Ha Beixoae GPS MUKPOKOHT-
ponnepa HU3KMA, TPAH3NCTOP VT1 3akpbIT,
a NOAKNIOYEHHBIW K KOHTaKTam 2 n 3 pase-

BLHUNIONAET 3TOT CBETOANOA M YCTaHasNM-
8aeT BbiCOKUA ypoBeHb Ha sbixoge GPS.
3tuM oW eknouvaeT ceeroauon HL2 n
nogaET HanpaxeHve Ha 6a3y TpaH3IucTopa
VT1 uepe3 pe3uctop R6. TpaHaucTop
OTKPLIBAETCA YU NOAAET HANPAXEHWe Ha
anexTpoAsuraTens Hacoca. Hacoc nonu-
gaeT uenb MacnoM u3 6ayka B8 TeueHue
3aQaHHOro0 NOACTPOEYHBIM PE3UCTOPOM
R1 npomexyTka BpemexHn. lanee onucau-
HbIf UMKN NOBTOPRETCA A0 Tex Nop, noka
He Oyaet BbIKNIYEHO nuTaHue 6a0ka
ynpaeneHwms.

NoacTpoeyHsie pe3auctopul R1 1 R2
DONXHL BbITL C AUHEAHOW 33BUCUMOCTBIO
CONPOTUBNEHUA OT NONOXEHUA ABUXKA.
Jflesoe No cxemMe NONOXeHNe ABuXKa NoA-
CTPOEYHOro peauctopa R1 cooresercrayer
NPOAOMKNTENLHOCTU NodayYn macna 1c,
npasoe — B c. Takue xe NnoNoxXeHwus
nsnxka NOACTPOEYHOro peauctopa R2
COOTBETCTBYIOT Nay3am ANUTEeNbHOCTLIO
1 MUH 1 32 MUH.

KHONOYHbIA BbiknowaTens SB1 paér
B03MOXHOCTb BPYYHYIO BKNKOYUTHL HACOC
80 BpemAa nayasi. Hanpumep, 410661 NPO-
Ka4aTb Macno NO wWnaHram nocne ero
aonwvea.

—Puc. 21—

MNpuY AOCTaTOMHOM KONUYECTBE Macna B
6auke KOHTaKTbl AAT4YUKA €ro YPOBHA
AONXHb! BbiTb PA3OMKHYTbY. B 3TOM cuTya-
uvn peauctop R3 obecneuwit Ha Bxoae
GP3 MUKPOKOHTpONNEpa BLICOKUA NOry-
4Yeckuit yposeHb HanpaxeHus. Ecnu Mmacna
HEeAOCTaTOYHO, KOHTAaKThi 3aMKHYThI, 2 Ha
exone GP3 yCTtaHOBNEH HU3KU yPOBEHD.

|
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NPy BLIKNIOYEHHOM Hacoce .. ... 20 éma XP1 anextpoaevrarén Hacoca He
labapuTbl Hacoca, MM . ...... 67x55x45  pabotaer. O COCTORHMWM Nayabi CUrHanu-
Fabaputel macnaHoro 6auka, 3upyeT BKNIOYEHHBIA ceeToauon HL1. Mo

MM ot ii i 65%52x36  OKOH4aHMM nay3bl MUKPOKOHTPONNep
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O6napyxmB ero, nporpamma dopmupyeTt
Ha s8bixone GP2 umnynbCbl yactoron 1 Ny,
KOTOpbIe uanyvarens 3s8yka HA1 co
BCTPOEHHbBIM reHepaTopom npeobpasyer
B 3BYKOBbie curHanel. Hacoc npu 3ToM
BbIK/IIOYEH.

Bce petanu 6noka ynpasneHun pa3me-
WeHbl Ha NevaTHOW nnaTe pa3mepamu
47%36 MM U3 PONLIMPOBAHHOTO C OAHOW
CTOPOHbI NMCTOBOMO W3ONRUNOHHOMO Ma-
Tepnana TonwmHon 1,5 MM, E€ yeptéx v
MOHTaXHaA Cxema NOKa3aHo Ha puc. 4,
MukpokOHTpONNep ycTtaHasansanTe Ha
NNaTy yxe 3anporpaMMmUpPOBaAHHLIM B NPO-
rpammarope. Ons ynobcrea ana Hero Ha
nnaTe MOXHO YCTaHOBWUTL Nanens. Ho cne-
AyeT UMETb B BUAY, YTO NpK 3KCNnyaTaumm
YyCTPOACTBA Ha MOTOUMKNE KOHTAKT 8
naHenu MHOrAa HapywaeTcs oT enbpauun.

Bmecto TpaH3auctopa KT819I mMoxHO
NPUMEHNTL APYIrOA TON Xe cepun nnn
nobor BUNONAPHLIN TPAH3UCTOP CTPYK-
TYpbl N-p-n C AONYCTUMbIM TOKOM KON-
nextopa He mexee 0,5 A. Cvabvnutpon
BZX55C5V1 aonycTuMo 3amMeHuTs Apyrum
ManoOMOWHBIM C HanpaxeHnem crtabunm-
3auvm 4,7...5,2 B. BmecTo ceeroavonos
cepun ANI307 MOXHO yCTaHOBUTL NioBbie

‘,,‘ % e R

NOCTATO4HOM APKOCTK. [TpK 3TOM pe3uc-
Topbl R4 n R5 HyxHO nopobpaTb Taxoro
conpoTuBneHuna, 4106LI TOK Yyepel 3T
C8eTOANOAL He NPeBbilan ACNYCTUMOro
ANA HAX MaKCUMyMa.

Nanyvatenb 3syka “actoton 4900 My
HPM14AX MOXHO 3aMeHWTb Apyrum co
BCTPOEHHbLIM NrEHEePaTOPOM U HANPRXKEHU-
em nuTanua 5 B. Ecnn BMECTO Hero ycTa-
HOBWTL CBETOAMOA C racauwum pe3ncTo-
POM, TO CUTHANOM HEQOCTATOYHOIrO KONKn-
yecTBa macna 8 Hayke 6yayT cnyxwmTb
KOPOTKME BCNbILWKW 3TOrO CBETOANOAA.

Oxcnanbin koHaercatop C1 — K53-19.
NoacrpoeyHbie peancTops! R1 v R2 —
WIW1-1 [3]. Onn xopowwn Tem, 4TO Ha
ABWXKE UMEETCA CTPENKa, a8 BOKPYT HEero —
rpybas kpyroeas wkana, 4To no3sonser
BM3yanbkO  ONPEAenATb  NONOXEHWe
ABNXKA. 3aMEHWTb UX MOXHO APYriMn
NOACTPOEYHLIMU PE3NCTOpPaMn Conpo-
Tmenennem 4,7...20 kOM U MOWHOCTLIO
0,25...1 BT, XenaTenbHo, Toxe Co cTpen-
KOW W LWKaNoW nnn BO3MOXHOCTbIO WX
HaHeCTW.

Bce noctosHHbie pe3ucTopul — MAT
nan M NOAOOHbIE yKa3aHHOW Ha cxeme
MOLWHOCTY. Y peancTopa R3 npoBonoUHbIe
BbIBOAN 06pe3aHbl, a X KOHTAKTHLIE KON-
navyky O4MWLIeHbl OT kpacku. Mocne 3Toro
Pe3ncTOp NPUNAfH K KOHTAKTHbIM NNO-
lwankam Ha CTOpPOHE nevarHbix Npoeoa-
HWKOB NNatel. KHONOYHLIA BbHAKOYATENDb
SB1 — PB28E08.

G

Pazvém XP1 — aBToMOGUNbHLIM C
YeTbiDbMA HOXEeBbIMW KOHTakTamu P1-N
2,5-(6,3). MHé3na noaKNIYaeMOi K HEMY
oTeeTHOM yacTn — PM-M 2,5-(6,3).

PaamecTuTb AaT4MK ypOBHA macna B
nokynHom Bayke MHe He yaanoco. [pw-
YuHa TOMYy — MHOXEeCTBO KOCbix pébep
BHYTP1 Bauka, npuaalwnx emy npou-
HOCTb W racawux BONHeHWe macna eo
speMa Tpacku. [laTynuk npegnonaranochb
“3roTOBMTL B BUAE KONLUEBOro Nonnaska
C MarHuTOM BHYTPW. oA AencTenem Mar-
HUTHOrO NONA AONXHLI ObtNM 3aMbLIKATLCA
KOHTaKTbl FrePKOHa, PacnoNOXeHHOro BHEe
6ayka, pAAOM C ero CTEHKOM.

BoamoxHo, kTo-Hnbyap u3 yurarenei
CMOXET OCYLLeCTBUTL ITY WAEID MNn pa3s-
paboTaeT CBOIO KOHCTPYKUWIO AATYUKA.
DyHKUMA KOHTPONA YPOBHA Macna 8 Npwu-
NOXEHHOW K CTaTbe NporpaMme MUKpo-
KOHTpONNnepa umeetca. flposepute eé

MOXHO, 3aMKHyB Mexay coboi npegHa- ||

3JHAYEHHBIE ANA NOAKNIOYEHWUA AaTyuxa
KOHTAKTHbIE NAOWAAKM HA NEeYaTHOn
nnare. ‘|

Nnata nomeweHa B rovoBbIA NNacr-
MacCoBbIi KOPNYC C repMeTUYHON KPbiw-
KOW, 3awuwiaowen o1 nonagaHua BHYTPb |
nbinv 1 Bnarn. Kpoiwka 3akpennexHa
YeTbiPbMR CamMope3amu, HTO noaaonnemj
CHUMATL €€ ANA AOCTYNA K NOACTPOEYHbIM
pe3anctopam R1 n R2. Kopnyc ¢ oaHnMm 13
8apMaHTOB NNaTkl ¥ CHATOW KPbIWKOW
noka3a Ha puc. 5. Ha ero 6okoBoii CTeH-
Ke 3akpennéH pasveém XP1,

Kak nokxasaHo Ha pmc. 6, Hacoc u
6a40K yCTaHOBNEHBI HA OAHOM CaMoAaens-
HOM CTanbHOM KpOHwWTenHe. CoepunHu-

e -

|
|
|
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TeNbLHLIE WANAHIM — U3 KOMNNeKTa HacoCa.
OaviH w3 HUx coeaunseT 6auok C BCack!-
8a0WMUM WTYUEPOM HAcoca, BTOPOMN
HaneT OAHUM KOHUOM Ha NOAAIOWNA WTy-
uep Hacoca, a BTOPbLIM KOHUOM 3akpennéxd
8 yAaO6HOM mecTe Hag THrosow uencio
MoTouukna. Ha anexTpoasurarens Hacoca
HaneTa NONOBMHKA "Anua” urpywkn "Kun-
Aepciopnpu3”’, 3aWMWaWwan BepxHur

NOAWMNHUK M WETOYKbIA y3en 3NeKTpo-
nBUraTens ot nuiniv v snaru. KpoHWTenH ¢
Hacocom u 6a4xomM yaanoCs yCTaHOBUTL
Ha moTouvkne Stels Trigger 50RX snone
pamebl, 6nuxe K 3aaHEeMy KOnecy nog Bo3-
AYWHBLIM GUNBTPOM, 1 3aKPbITh WTATHLIMW
wuTkamn. Bnok ynpasneHun 3akpennéH
Ha AEKOPATUBHOW KPbIWKE B803QYWHOro
dwneTpa (puc. 7).

NUTEPATYPA

1. NepucransTuueckuin Hacoc, padoTarowmin
Ha NOCTORHHOM Toxe 12 B 8 DIY nomne-ao3ato-
pe AnA XuakocTu AnA axksapwyma. — URL:
https://ru.aliexpress.com/item/327708602
68.htmi?spm=a2g0s.9042311.0.0.1f2¢33e
d1sgBve (10.02.2020).

2. HoBbiA panmnoynpasnfeMuiii TONAUBHLIA
nnacrukoewis 6ak. — URL: https://ru.
allexpress.com/item/33029442531.htmi?s
pm=a2g0s.9042311.0.0.1f2c33ed1sg8ve
{10.02.2020).

3. Cepna WIW1., — URL: http://www.dart.
ru/cataloguenew/resistors/trimming/htmi/
wiw1-1.shtml (10.02.2020).

Or pegaxuywn. o agpecy https://
ftp.radlo.ru/pub/2020/04/nasos.zip
umeerTcs Qavin nevarHou Nnarsl ycrpoi-
CTBa ¥ NPOrpaMma MMKPOKOHTponNnepa. |
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“BekTOopHbIN aHanuaaTop uenen |
NanoVNA 50 kfu...800 Mluy”  — |
2950 pybnen. |

www.radiospy.ru

BECNPOBOAHAR NEPEAAYA
3BYKA!

MNEPEAQATHYUKMN,
PLL-CUHTE3ATOPb!
www.new-technik.ru
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AONOJIHEHME K HANEYATAHHOMY Josoon

E-mail: consult@radio.ru

| 2019, Ne 12, ¢c. 31.

HALLA KOHCYJIbTAUUA

KAPNAYEB A. Ewé oaun cnocob
ynpasnexnnws NIOCTPOM. Paguo,

Mevatnan nnara.

YepTrexu newaTHoM nNnatol yCTPONCTsa
¥ PAacNoONOXEHNEe INEMEHTOB, KPOME CeH-
copa E1, suiovarens SA1 v namn E1—
E3, npuseneHun Ha puc. 1. MNnata paccun-
TaHa Ha YCTAaHOBKY 3NeMEHTOB ANA MOHTA -

Xa B OTBEPCTUR. Bxoabt HeUCNONLIyemo-
ro Tpurrepa DD1.2 (ebiBoAM 8—11) co-
€0UHEHbI C MUHYCOBOW NUHUEN NNTAHWA.
Depxarenn nnasxoi ectaeku FU1 (0,5 A) —
NF-004 (ZH-266, FC-001S) 5x20.

Or pemakunn. Yeprexn neyarHo#n
nnatet 8 popmarax Sprint LayOut 5.0 n
TIFF paameweHrst no agpecy http://ftp.
radio.ru/pub/2020/04/cont_light.
Zip Ha Hawewm cepsepe.
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peancTop R4 — CN3-38a nnu ananorny-
HbIA.

OT pegaxumn. Yeprexw nevarHo#
nnarsl 8 popmarax Sprint LayOut 5.0 n
TIFF paamewens: no aapecy http://
ftp.radio.ru/pub/2020/04/auto.zip
Ha HaweM cepsepe.

CTAPOBEPOB A. JnexTpoxHoe 3a-
WMUFAHUE C NOHUNEHHbIM NOTPpebnenu-
emroxa. — Paano, 2020, Ne 2, c. 24, 25,

06 anemenTHOK Ga3ze.

AviopHuik mocT VD4 DB 107, paboTaio-
wwin Ha yacTote oxono 20 klMy, xenatens-
HO 3amMeHnTb Ha 60onee BLICOKOYACTOT-
Hoih, Hanpumep KU407A, nam yCcTanosuTe
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ABTOMAT-Bbi- I .
- KA0NaTens HoBO~ |3 10 o ¢3
roaxen naniomu-
Hauun. — Pagvo, VD4
g - 65 5 34 O
NeuaTnan nnata. | Puc. 3

Yeprexun nevaTHon
nnatel asTomara u
pacnonoxeHue ane-
MEHTOB, Kpome pene

K1, ebisnovarens SA1,
cserToguona HL1,

VD1 pa3wvéma XP1 v 6noka
C1+ a1 oR2 ,C3 he \.{P <[] 2°R1 o nuTauua Al, npuee-
2te o Lol o] se Tf|aoesvra } neHsl Ha  pwmc. 2.
T o 00T % ° T a0 @ ox o—— | [lnata paccuuTana wa

R6 0,0 ° ° +5C5 —‘ © YCTAHOBKY 3N1€MEHTOB
oDD1o T o ° RS

o 0024 B c & ansMOHTaxa B oTeep-

° o ("} NS
o o 3RS o o 84 [ x cwma. Ana crabunur-
°ps® ° o he :IR10° ; | powa VD1 c akcmane-
R3 e o 3 oelE f HbIM PACNONOXEHUEM
-0 o+$ 99 e o— 8LIBOA0B Ha nnate
K HL1 | R7 C4 VT2 npeaycMOTpPeHo Ao-
1 NoAHUTEnNLHOE oTeep-

Puc. 2 L = K K11

ctue. MoAacTpoeuHbin

YEeTHIPE UMNYNBLCHBIX ANOAA C MaKCUManL-
HbIM 06PaTHBIM HanNPAXeHUeM He MeHee
400 B8, nanpumep FR104—FR107. Ok-
cuaHbIn koHpencatop CS cneayer noao-
6patb ¢ MuHumanbHeM 3MNC (ESR) wnn
NPUMEHNTL NNEHONHLIN K73-17 ¢ HOMMK-
HanNbHbIM PAboYM HanpsxeHnem 63 B.

®parmMeHTsl Ne4aTHOM NnaThl U pacno-
NOXEeHWe 3NEMEHTOB C ANOAHBIM MOCTOM
KU407A v xonpgewcatopom CS5 K73-17
npueegeKbl Ha puc. 3.

OT peanaxumn. Yeprexu nevaTtHo#H
nnare ¢ yCT3HOBKOV ANOQHOro Mocra
KU407A nxoHgercaropa K73-17 e ¢popma-
Tax Sprint LayOut 6.0 u TIFF paameuieHs no
agpecy http://ftp.radio.ru/pub/2020/
04/ign_new.zip Ha Hawewm cepsepe.
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Aukonait BanentuHoeuy Kadauckuii (UA3AF) —

E-mail: mail@radio.ru

OAMH U3 OpraHn3aTtopos
paamoniooOnTenbCcKOro gBuUXeHus

Feopruii Y7TNHLY (UYSXE), r. J1bB0B, YKpanHa

vkonan BanenTuHOBWY KaszaHckmin

(1916—2002) BCNnOMUHAN, KaK emy,
ABCATUNETHEMY NAPEHLKY, NONanN B Pyku
xypHan "PaanoniobuTtens” ¢ onncannem
OAHONAMNOBOr0 NPUEMHMKA KOHCTPYK-
uvn OraHosa, Ha KOTOPbIA 0aWUH U3 MOC-
KOBCKUX paauoniobutenei npuHuman y
cebn noOMa nepenayn BewaTenbHon pa-
anoctanumn. Noaymanocs: "BoTt 300po-
80, MHe Ob! Tak". YXe K KOHUy roaa y kero
6bin Takor Xxe NPUEMHNK, HO, YBbI, HUYe-
ro NPUHATH HA HEro OH TaK WU He CMOT.
TonbkO NO3xe y3Han, 4To 8 KpacHosp-
cke, rae xuna Toraa cembn KasaHckux,
eweé He ObLINO BEWATENbHON CTaHUUK.

Bcnomukan Hukona BaneHTnHosuy v
xypHan "Paano Bcem”, ysneuenwe ero
sknagkamn "RA-QSO-RK", nocBAaWEHHLI-
MU KOPOTKMM BOSIHAM,

A KaK 6biN0 emMy HEe BCNOMHUTbL KOHeL
20-x ropos — nepeesn 8 KazaHb U y486y
Ha Kkypcax pagmortenerpapmcTos npu
mecTHom “ObwecTee apyaei paguo”. Ha
BbINYCKHBLIX 3k3ameHax Kona KasaHckui
NPUHARN paanorpammy Co CKopocTeio 120
3HAKOB B MUHYTY u nonyuunn “Aunnom
paaucta 1-ro knacca™!

NovomM B6uina yenekatencHans paborta s
adupe. Cravana kax rabniogatens —
RK-4168, a 3atem — U4AM [1, 2].

Hunxona BaneHTuHoBNY
KasaHnckni.

[loumeyarnue. Emy nomor cTaTe KOpoT-
KOBO/MTHOBUKOM K33aHey — Anekceu
Uearosny Poarnaxosckuii (U4AG, paHee —
eu4BB, nocne sodinsl — UA4RA).

Yyacb 8 wHcTuTyTe, Hukonan Banew-
TUHOBUY NapannensHo paboran UHCTPyK-
TOpOM No paaguoniobutensctey [sopua
NWOHEPOB U 8 paanoknybe.

B 1939 r. H. B. KazaHnckuit 6bin npwn-
38aH Ha cnyxby 8 KpacHyw Apmuio, HO
NPOCNYXWUAN BCEro OAUH roa v Bein KoMuc-
COBaH NO 3pPEHNIO.

MNocne 3atoro Hukonaih BaneHTUHOBUY
npuexan 8 Mockey u nNo pexomeHaauuun
xypHana "PannodpoHT” cran UHCTPYKTO-
pom no paanomoburenscraey B KazaHckom
OCOABUAXUMe. Koraa Havanace BOWHA,
OH BCE CBOW 3HAHWA, BCIO CBOIO IHEPruio
NOCBATUA NOAFOTOBKE PaguCTo8 anNna
¢poHTa.

Nocne BonHLI H. B. KasaHckuit nepe-
eaxaeT 8 Mocksy v pabortaet B LIPK [1}, a

no3xe -- 8 UEHTPanbHOM annapare
OCOABUAXUM (nosxe — [AOCAPM,
AOCAAD).
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B mae 1946 r, oaHum v3 nepeuix 8  “"Cyagsy Tpetsed kareropum”™ u go "Cyavm C 1946 r., korna BO306HOBUNCA BLIXOA
cTparHe, OH Gbin HarpaxnéH - 3HaukoMm  BcecorwosHoii kateropun”). lepesimy 38a-  xypHana “"Paano”, w A0 nocneaHero AHA
“MNo4éTHI pagucT” (CM. n. 5 coobwenns Hue “Cyass Bcecoio3Ho# kateropuyn”™ CBOERA xXwaHn Huxkonan BaneHTuHoBu4

"NouéTHble paaucTsl”). nonysnm akagemuk A. V1. Bepr, @. U. Byp- 6bin 4NneHoM pefakuvoHHOW Konnerwun
XypHana, NoMOoran CBoOMMK CopeTamMmn n
/ = \ onbno»g ego cvljgganenmo " Pa3BUTUIO.
B 1949 r. yypexaaet AunaomMm
et { ”o“e”".""e pa&ucmu P-100-0. Nepsbim 8 1951 r. ero nony-
.t 3 . _ unn IOpuir Npo3opoeckuin (UA3AW).
N & Conpaxamn ;’; T I b Musuicrpa Boopymenas cus o | WiHTepec x atomy aunnomy 6bin Gonb-
s 3 ] Rul @ nod20700ku  KXadpoo paducros dan WO, ¥ NO3TOMY XypHan “"Paano” ony6-
E E i I'cm: Coscroni eo. Conca 10o. K p’}::z;“g P‘,‘."“c’“ nukosan "Tabnuuy nogrmxeﬂug no Ko-
o Py 2 Joxrop susunc-saressruvecrux mays npodaccop Xad- NM4eCTBy NOATBEPXAEHHBIX OGnacTed
3 3 win C. 3. — maywno-rexnuwecnud pedaxrop xyprasoo <Padao (no coct. wa 01.09.1952)". Nuaepom
x £ :f;:;u:m:f”"”’o“" sTOp pada MoMyAAPNMX  KAUZ RO cpeau MHAMBUAYANbHLIX PAAVOCTaH-
] o 3 Crapetunis " padornuxy padudiluresncrosn Jsumenus uvin - 6uin no-npexHemy  UA3AW
o O patiorwuxu  mypnoAos «Paduoawburerss, «Paduo Boews o (108 obnacten), a Ha BTOPOM MmecTe
S S ||| cPaducgpours — ypamd B. A. Funwun I. I Kybopmun J1. B | OKka3ance UASAF (102 obnactw).
x o nueecxud H. H., Toouuxud J1. B., Hewnos 8. H. B 1950 r. 8 napatenscrae AOCAPM
-3 13 4. Budneduiue cosercxus xqrovrosasxcsuxu: xanuras Bereun- "
> T xou A. H, Bocrpaxoe B. 5., Crposmusos H. H., Xodoe B. B., 8biwnn ero Kkuuru “"Papuoctanums
e g Ko;a;xgu r.g.” o \ DOBHOI'O Koporxogonuoauxa" (40c.) n
® 9 aduopadornuxu Ococsuanima — Axramn TI. C., Bobpos- "BcesonHosbiin 6aTapenHbiin cynepre-
8 \C:‘M”u KKW a x.ﬁlu..'..",’f“é“",',“’,,’.’.,.,”,m"‘c‘"* Tepoaun” (14 c.). B 1951 r. B TOM xe
o Muxasse C. H., Moy E. M., Yapmanx H y nanarenscree (CoemecTHO ¢ ®. B. Poc-
NAKOBLIM) BbIXOAUT KHUra “"Osnanesan
CKOPOCTHBLIM paauonpuémom”™ (28 c.).
B 50-x ropax (coemecTHO C
ccep @. byppennoim (UA3-1), A. Kamans-
i A rudeiM  (UA4AF) w K. WynbrvHbim
(UA3DA) Tpema n3naHnamn BbixOAUT
Y = “| "CnpaBoyHUK  KOPOTKOBONHOBMKA™
= (1950, 1953 v 1959 rr). B 1957 r. 8
/ nanartenscree “Toc3Hepron3nar” eoi-
= xo0aunT ero kHura “Cxembl YKB annapa-
UA3AF Typbl". C 1958 r. B TeYeHne MHOrmx
—~ - nocneayiowux net 6uin nonynspeH
; ) meeer UAIRAC n3fauHLi (cosmectHo ¢ ®. Bypaen-
: : i W e 1958 r e W wru | ypiM) “KapMaHHbIi CNPaBOYHWK pa-
- e Gy T anonobutena-kopoTkosonHosnka”
: s MNepcastunx 200 saTr  Mpuémmumnk (M.: AOCAAD, 1958, 84 c.).
5] 73! Onepatop Kedawcwnd, H B B nexabpe 1959 r. H. B. KaaaHckuin
Mpowy Bac npucaate uprouuy-uunn!orn 6oin opHMM K3 co3natenen OPC
CCCP.r Mockea. nAa 88 CCCP [1].

B 1960 r. 8 Neninuure (FAP) 6biws
P = " ~= 1 npoBeaeHb nepsbie MexayHapoaHsie
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3navox “Cygosn
Bcecow3anou xareropun”.

Huxona BaneHTuHoBWM nonyuaeT Aednei (UA3-1, nepea 8sosiHoW —
noawvisHon UASAF, kotopbin mHoro nev  U3AE), E. H. l'eum.ura, H. B. Kazanckni
asyunt 8 adupe, 4t0 noprTeepxnaetca (UA3AF), 3. T. Kpernkens (RAEM),
Heckonbkumn TUpaxamu ero QSL's 8 pa3-  B. I. Maspoawaan (UA3AH, nepea 8oii-
Hbi€ roAbl. woii — U3QD, go 1934 r. — eu2QB),

Kpome paboTul 8 apupe, oH npuruma- 6. H. Moxxesenos, 0. H. [1po3opos-

[pumeyanue. 20 okmabps 1953 r. UK  cupuxkaumo” (EBCK), u cyabam no pa-
JIOCAAQ® CCCP yupeann 3sanune "Cyabs AUOCOPTy CTanu npuceausars Cyaes- |
no pagnonobuTensckoMy cnopty” (OT  cKkme 38aHuA eauHoro obpasya.

3navox "Bcecoroanan xonnerns
cyAae#i no cnopry”.

< eT aKTuBHoe YyvacTue B8 cyaeinctae ckuii (UASAW, nepea sovinoi — U3BB, ao
< COpeBHOBaHWi NO paguocnopTy, u B8 . 1934r. — eu2QG), N. U. Cnuxesckuii,
i 1953 r. eMy npuceausaetca cnoptueHoe 3. B. Tonypua n 6. @. Tpamm.

g 3aHne "Cyaba Bcecolo3Hon katero- B 1961 r. paanocnopt Gbin BKMOYEH B
o pun”. “"Eaunyto Bcecow3nyio CnopTusHyro knac-
=

2




Cnesa—Hanpaso (cuasr): 3. T. KperHxens

(RAEM) n H.

copesHoBanuns NO "OxoTe Ha MC” (HbiHe —
CPMN/ARDF). H. B. Ka3aHckwii Gbin TpeHe-
POmM COOPHOIA CTpaHbl, @ pykoBoaMTenem
penerauvu — npeaceparens PPC CCCP
3. T. Kpenkenso.

B 60—70-x ronax ysnaenn cser Tpu
ero khurun: "Paanonobutenscknm cnopTt
8 CCCP" (M.: AOCAA®, 1960, 94 c.),
"Paanocnopt 8 CCCP", coBmMeCTHO C
n. A. embanosbim (M.: JOCAAQ®D, 1965,
112 c.), v "Haw apyr Pagwo”, co-
BMECTHO ¢ WN. A. leMbAHOBBIM 1
A. N. Mctucnaeckum (M.: OOCAAQ,
1974, 72 c.).

[poumeqanne. B moen kxonnexuumn
HaxoAQSTCA HECKONLKO ITUX KHNI C AAPCT-
BEHHOM €ro NoAMCHIO.

B. Kasancuunv (UA3AF).

S TREHER ]

/”*&.’”

&.

UA3AG).

H. B. KazaHCkuit B TeyeHue MHOorux
net usbupanca samecruTenem npeaceaa-
Tens OPC CCCP.

B pamxax npasgHoBanua 60-netun
AOCAAD 8 pyBpuke “3onoTon PoHA 060-
porHoro Ob6uwecTea” xypHana “"Paauo”
onybnukoeana cvates [3], noceawénHan
70-netnio Hukonana Banentunosuua.

3a 3acnyru 8 palsutum paamocnopta
n pagnoniobutennctea Hukonai Banex-
TVMHOBKMY Kasanckuii Obin  Harpaxaéx
opaeHamn “3Hak MouéTta” v "Apyxbul
Hapoaos”, meaanvlo "3a Tpyaosyio A06-
nectb”. EMy 6bin0 NPUCBOEHO 3BaHue
"3acnyxeHHwin TpeHep CCCP™. B 1984 r.
3a 60NbWON NUUHBLIK BKNaa B8 pa3ssuTue
MEXAYHapoaHOro paanoniodtunTenbLckoro

TNepBoisi yemnuoHat mmpa no "Oxote Ha
nuc” (o. Jimanuro, Weeyns). Apyxeckuni
wapx Ha rTpeHepa H. B. KazaHckoro un
YeMnuoHa mMupa Ha Aguanasoxe 144 Mlry
Upana AxumoBa (UA3AHA,

3navox "3acny-
XEeHHbI TpeHep
CcccpP”.

no3we —

nsvxeHus 6bin HarpaxaéH menansto
"IARU Reg. 1".

No sNONHE ECTECTBEHHLIM NPUYMHAM
M3NOXEHHBLIA MaTepuan He MOoXeT npe-
TeHaoBaTb Ha Npaso abCoNTHOW uCTo-
pU4eCKOl UCTWHBI, HO asTop obpabotan
AOCTYNHbIE EMYy MaTepuanst.

NIUTEPATYPA

1. Youany . Coapnanmne OPC CCCP
(1959 r.). — Paauo, 2019, N¢ 12, c. 49, 50.

2. U4AM 1938 European Russla. — URL:
http://hamgallery.com/qsl/country/
European_Russia/u4am.htm (20.02.20).

3. Mcmucnascxmni A. Crapeiwuna paguonio-
6urenvekoro uexa. — Paavo, 1987, Ne 1,¢. 5, 6.

B ——
AnekcaHap BOP3EHKOB ( YLZAG), r. Pura, Jlateus

BELLINCSHAUS EN

”ﬂﬁ”BennnH

29-q9 CADJ

Mo npogomxaem ny6nukosars BOCNOMUHAHNA paguomiobutTenes,
KOTOpble B coBeTckoe BpemMsa paboTann Ha aHTapPKTUYECKNX CTaH-
ymnsax. CerogHs aBTOp CTaTby paccKa3viBaeT O cBoesi pabore Ha
anTapKTu4yeckon ctanyun "BennnHcray3ed”.

M OW NYTb B AHTAPKTUKY OblN HE TAKUM
CNOXHbIM, KaK MHOrWe AyMaloT.
Mown apyaba Cepreirt Kyamun (UQ20C ex
4K10C) yxe 6wmn Ha "MonopéxHon”,
Cepreir Puda (UQ2GDW ex 4K1GDW)
cobnpanca yeaxate 8 JleHvHrpaa ¢ 28-i
COBETCKON aHTAPKTUHECKOM IKCNneanunein
(CA3). Bce Mbl TpOoe — C OQHON nerex-
napHoin konnextuskn UK2GKW, snocnen-
cteun UQ1GWW.

C Cepreem A BCTpeTWNCs nepeg OTb-
es3nom, oW ckasan: “Cawa, xovewb B
AHTapKTVAY, NMWK 3aRBnNeHne B ApkTn-
YeCKuih U aHTAPKTUYECKNIA HAyYHO-ncene-
NOBATENLCKUI MHCTUTYT (AAHWWN) ¢ noa-
pobHoit aBTobuorpadpuen”. Ha 10T MO-
MeHT A Buin KMC, umen nepsyio katero-
puio, u ¢ TenerpadomM He 6no npobnem.

1 anpens 1983 r. A NONY4AI0 TONCTLIN KOH-
8epT C Kydei aHkeT. B koHue man noexan 8
Nerunrpan. Caan QOKyMeHTbl, MeaKo-
MUceuio (0kono 20-Tu1 epayein) npoweén 3a
nea aHA. B xoHue asrycra nonyuvn oTeer,
4TO NPUHAT CTapPWnNM PaANOTEXHUKOM HA
cTaHumio "bennuHcraylen” 8 29-i0 CA3,
rne 8 3T0 spema pabotan Cepren
(4K1GDW). A onyckaio moé nytewecTtsue
Yepes YeTbipe KOHTUHEHTa 1 TPW okeaHa.
3T0 TOXE OueHb UHTEPECHO, HO HE ANA
3TOW CYaTbw.

27 nekabpn 1983 r. Haw 6enwivi Tenno-
xon “"Bankan” 6pocun aKopb BO3Ne CTaH-
umm “"Bennnncraysen”. Noroaa 6eina nac-
MypHOW, a Ha 6Gepery Hac scTtpewanu
4YeTbipe KOPONEBCKWX NuHreuHa. Paarpy-
3UNKnce, BCTpETUAMMCL ¢ pebaramun, KoTo-

pble yxoaunn nocne 3umoexu. Bcrpeua
6bina O4eHb TENAOK, CaMu noHUmaeTte.
PaboTa HavanaCb Ha Cneaylowmn AeHb.
MNocenunn MeHs He 8 AOM, FAE XUN wn
paboTtan Cepreii (4K1GDW), a 8 o6wexu-
Tne, HO B OTAENBHYIO KOMHATY. M3 annapa-
TYypbl Y MeHs Obin NPUEMHUK C Nepeaatn-
werd npucraekon HAkosa Jflanoska
(UATFA), KOTOpbift MHE fian B 3KCNeauuvio
Bonoas KoHgepaHao (UQ2GC). Haweén
6yxTy apMenckoro KaHaTMka ANUHOW
42,5 M 1 C Kpbiwn 0BWEXNTNA HA BLICOTE
YETHIPEX-NATU METPOB HATAKYN ero Ha
ApYyrovi AoM. Adup NONHOCTHIO 3a6uT LU,
CE, CX, W un ppyrumu npedukcamm Ox-
Ho w CesepHown AMmepukn. MNepebie A8a
mMecaua paéoran no3biBHeiIM 4K1F. C
moumu 50 BT v "Bepéskon” Ha KOHue Yy
meHa naxe 6uinu Hebonbwmne pile up, B
OCHOBHOM Ha 4acTtote 14 Mfu. Houbio,
Koraa 6bin Ha Baxte, 4TOObLI HE YCHYTb,
3anyckan KBS (apmeiickuii nepepatiunk
MOWHOCTLIO 5 kBT) Ka wactote 7 My 1
ycTpansan adupHein nup ana ceba.
AMEpUKaHUbl NPOCTO Nnakanmw...
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http://hamgallery.com/qsl/country/

PAAUO N2 4, 2020

"PAOUO" — O CBA3U

AHTapKTuYecKkas cranHywns

“bennnHcrayseH”.

3aamne c 6esnbim WapoMm Ha KPbilLe — PaguopyodKa.

Tenepo HEMHOro nupuku... Korpa f
YMUNCA 8 PuXCKOM NETHO-TEXHUMECKOM
yHunuwLe rpaxnaHCcKon asmaumm, K Ham Ha
pagvoctanumio UK2GAG npuwén xybu-
Hey Jose Rodrigas, kOTopbia yMunca y
Hac. MHe 6bino 0YeHb UHTEPECHO, KaK OH
pa6ovan ¢ OxHOh Amepukon. A TOXe
3axoven ropopuTb NO-UCNAHCKU. OH MeHR
obyvan pas3roBoOpHOMY HMCNAHCKOMY ue-
Noih roa. ATO MHE NPUroavnoch B
ApreHtuHe, a NoTom u Ha “bennunc-
rayseHe”. B ByaHoc-Aupece, koraa Mbl

-

Cranynna "Bennuncraysen”™ — snq c Mopa. Cnpasa — nepBan
8 AHTapKTURe NpasocNasHan HEpPKoBs.

8bIXOAVNN U3 BOPOT NOPTA, CTORNM CONAa-
Tol. A Havan cnpawnsBaTb UX NO-AHFANA-
CKW, OHW Cpa3y NepewénkHynu 3atsopbl
Ha asTtomaTax. Torpa 6wina BoiMHa Ha
Manesaunsax. “"English, no, no. Mi russo el
barko Baikal”. OTHoweHWe k Ham cpa3ly
N3MEHWUNOCL. A NOHAN, PYCCKUX OH4eHb
MobaAT B ApreHture. Mbi C HUMU YyTb Nn
He 0BHMMaANNCb, OHU OOBLACHUAK HaMm,
KyAa HAno XO0AuTb, @ Kyfia — HW B KOeM
cnyvae. byaHoc-Anpec O4eHb kpacusbi
ropoa, 8 Takux 6onvwe He snpen.

B centabpe 1984 r. 6b1N0 OTKpLITHE
NepBeoro YMAMINCKOro ropoaxka 8 AH-
TapkTuae. Ha otkpeiTun npucyrcreosan
npeangenT, cam Ayrycto MMuHouet ¢ aoye-
puio Mapuein. 1 cam ero suaen, npasaa,
TONbLKO 8 GuHOKNL. flopora oT a3poapoma
no ropopka — okono 1 kM. Ha cepeavHe
NOPOr OH OCTAHOBMN MAWWHY W pa3rna-
Avisan Haw “BennuHcrayaexn” 8 6UHOKND,
a A 8 3TOT MOMEHT nay4an ero. 31a Bax-
HAA NEepCcoHa Haxoannacb OT MEeHA Npw-
MEPHO B CTa MeTpax.




Kapmnauean ¢ pyku, HO B Gpe3eHTOBOI
nepyartke. Naney oTxBaTuTL — pa3 NNO-
HyTb. Ha 6epery Tnxoro okeaxa 3a adpo-
APOMOM MHOr0 CNOHOB Pa3MepoM OKONO
NATYU METPOoB. Y Kaxaoro Obin ceon rapem

-[IRTEPRY P! i 2 3 NATU-WECTU NOAPYXKEK.

TN UHTEepeCHbIM 3aHATMEM ANA  MEHA
A C asnanace poibanka, HO TONLKO B CE30H.
N3amoBnenHbim 6moaom ann Hac 6bina
puibka naToTeHun, cpeaHni sec e o1 300
Ao 500r. C6eraewb Ha HedTebBa3y,
nOnNpbiraewb C KAMHA HA KaMeHb, 3a 4ac
puibankm y 1eba 15...20 kxr 8 cymke. U3-
noa 0pHOro kamHA 6onble apyx wTyK He
sbtyautb. OHn xusyT napamu. B ocHos-
HOM 1 “X BANUN U KonTun. MeaH, Haw
nosap, Mor ceexyio pbiby NoOXapute nau
CyNuunK U3 Heé CeapuTb.

B navane mapta Cawa, pagnct va 28-n
CAJ, ywén aomMoi. A noAyYnn NMUEH3INI0
4K1GAG v nepeexan 8 AOM, rae /o 3TOro
pabotan Cepren (4K1GDW). Pabouee
MecTo, No Tem Bpemenam, 6bino oGopyno-
BaHO NPOCTO wukapHo. NpuémHnk P-250
ANA CNAMTA, YyCUAUTEeNb MOWHOCTU Ha
AByx namnax Y-81, aHTeHHa Tuna VS1AA
84 m Ha sbicOTe 20 M. BOT Hawanace
HacToAwan pabora. YcranoBun nNocTo-
AHHYI0 cBA3b ¢ UQI1GWB, ¢ Bonoaen
{UQ2GC). On cobupan Hapopg Ha Tpaduk,
gy MHOro 6wino paguoniobutenen na CCCP.
O IOxHoN u CesepHoir Amepuke Boobwe
a Cron6 c Tabnuyxamu, Ha KOTOPbIX yKa3aHbl ‘ roBOPUTL HE CTOlfi)T: ycrpat?aan Hacrcl;;-

pPaccToanun 4o ropogos. wwe ceanku 8 adupe.

Nuunbii pexopa — 362 QSO SSB. Muo-
ro paboran CW. Ha gauana3one 80 merpos
ycranasnuean 4acvoty 3640 k'u n amepn-
kaHues pactarusan ot 3800 no 3850 xlu.
OpHaxaol 8 ceHTabpe NPOCHYNCA OKONo
NATY yTpa Nepea BaxTon, HAAO NOCAyWaTL
80 MeTpoB, MOXET Kakme ANOHUbLI ByAayT, v
ycnoliwan pycckyio pedb 6e3 No3biBHbIX
"6p3k, 6pak”. OanH U3 Hux, a 370 6biIn
Banepwin (UAOQBB), roeoput: “KTo-T0 13
Hawunx noaoweén”. Korpaa ckasan, 4To
4K1GAG, nacrynuna tuwwuna. "Banepa,
ato A, Cawa UQ2GAG OxHo-WeTnaHa-
ckne ocTpoea”. Y Banepwl 6bino pagoc-
™... 8 ¢ HUM ewe aHakom ¢ 1979 r. Toraa
Cawa Ypxymues (RGS5A) noanHakomun
MEHA C HUM B PUXCKOM paavoknybe. 3a
" nse Hepenn Banepa neperawmn Ha CBA3b
i €O MHOW Becb [lanbHnin BocTok.

i B CQ WW SSB 1984 r. paboTtan no me-
PE BO3IMOXHOCTU, NOTOMY 4TO HaAo BbINO
1 Ha OCHOBHOW BaxTe pabotate. MNposén

Mevens. Bug Ha pagvopybxy.

MEBED O — .outvd..

Hounoii Buag cranuymmn “BennuHc-
raysen”. Ha ganbHem nnave — Ynnui-
cxan cranyna Mursh.

C ynnmincknmn papncTammn A nepesHa-
KOMUMNCA yXe Yepeld Hepeno nocne npu-
6uiTnA. Y Hac Obin TeCHBbIN KOHTAKT NO
pabore, NOTOM Mbl XOQUNN APYT K APYrY 8
rocTun.

XKNBOTHLIN MUP HA OCTPOBE O4E€Hb
otnuyanca oT "MonoaéxHon" n "Mup-
HOro". COTHU NUHreuHos Anenn, OHu
HUKOrAQ, AaXe BO BPEMA 31Mbi, HO NOKN-
fanm ocTpoB. [ecaTkv ToneHen, MHOro
MOPCKUX neonapaos. MoMOPHUKU, NOXO-
XNEe Ha OrPOMHBIX BOPOH, TONLKO CEpPOoro
useta. OavH, no xnuke Mpuwa, Bceraa
Xun y nawewn pagnopybxu. A ero noa-
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"PAONO" — O CBA3MU

PAAMO Ne 4, 2020

okono 1600 QSO m 3aHan 1-e mecTo... 8
AnTapkrupe!

Pabora Ha ocTpoBe He Bceraa Obina
TaxKon xopowef, kax A obpucoean. Betep —
43 m/c, Ha Baxty 150 M non3 no-nnac-
TyHckvu, ObnepeneHne Ha aHTeHHax —
6umeTann obpactan NbAOM AWNAMETDPOM
6 cMm. NloBanMNO TPU MauTbLl BLICOTON NO
20 M. Tpoe cyvok 6e3 ces3am. B merens
NPMWNOCH BOCCTaHaBNMBaTb. BbIBaHO, Y10
13 Yunn BoineTan TPaHCNOPTHLIN CAMONET
C-130, npoxoaun TOo4Ky BO3BparTa, a y Hac
HaYMHanNacob Merens uN TYMaH B CE30H.
Yununckne néTunku — monoaubl. Takyo
MaxuHy nocaauTb 6e3 KypCco-rnnccagHon

CUCTeMbl, TOALKO AanbHUA NpvBoA,
PanMOMANK 1 a3POAPOMHBLIE OTHU, HE KaX-
ANOMY NaHO. 3xmnaxy, ecnNv He A0CTaeuTb
rpy3, HyXKO Nub0 NOKPLITL BCe pacxoas!
vnu yTonutecs 8 nponnee fpenka. Oxu
MHe camu paccka3sbiBanu. K KOHUY 3uMOB-
KU A yXK€ HENNOXO rOBOPMA NO-UCNAHCKU.

K coxaneHuio, Cpeav HOBbIX PagnCTOs,
KOTOpbie HAaC MeHANN, He BbiNno HKU 0AHOrO
paguonobutena. Yxoaunn Mbi AOMOW
9 aHBapn 19685 .

MoaBoxy wTOrKM: NPOBEN OKONO
20000 cen3en, sce QSL, koTopbie nony-
4un, NOATBEPAMN 1 OTNPasun yepe3 610po.
OueHb MHOMOro A He Hanucan, gAs IToro

HyxHa He6onbwasn kuura. QueHs Gnarona-
peH pebatam, € kOTOpbiMu pabortan wHa
CTaHuuvun. Hu oaHOro KOHGNUKTA Ha CTaH-
uuu He 6bIn0 — konnexTus nogobpanca
oTANYHbLIN. [NaMaTb O CTaHuuvmn “bBennunc-
ray3eH" 0CTanacb Ha BCHO XW3Hb.

flo3gpasnnio s8cex nNOARPHNUKOS C
200-netunem OTKpoITUA AHTapKTUALI!
310 Havanoces wuMeHHO C OCTpOBa
Barepnoo (King George).

Dovorpadmy K CTarbe CAeayowmnxX
astopos: PaoMic, Arcibel, LBM1948,
Akulovz, 83876l 13 Buknnegun.

"HDenbTa” C nepeknwyYyaemon
nonspusauuemn
Aana punana3oHa 40 meTpos

Fennaguii YHABILWEB (RN3KV), c. TepHoska BopoHexckoi 06.

Bra AHTEHHA — OKOH9AaTEeNbHbLIN BapU-
aHT 0AHON U3 MOUX Nepebix “aenst”
ana awanasoHa 40 meTpos, npeTtepnes-
wen HeckonLko aopabotok. Cxemartuye-
CKkn oHa mn3aobpaxena Ha puc. 1. Pamka
aHTeHHbl, NpeacTasnaowan cobon pae-
HOCTOPOHHWUIA TPEYroONbLHWUK, YCTaHoBNEeHa
HA AWN3NEKTPUYECKOW MauTe BbICOTORN
15,5 M. E€ HNXHAA CTOPOHA HAaxOANUTCH Ha
BbicOTEe 2,5 M OT NOBEPXHOCTU 3emMnu,
"NpoTBOBEC”™ NPONOXEH BAONL MaYTb
BBEPX OT HMXHEW CTOPOHbI paMku. Jiyvwe
6bin0 61 NOBEPHYTL €ro BHU3, HO NpPw-
wnock 6l aenath 60nee BLICOKYIO MaYTY.
Bbinn ncNbITaHbl NO ABa—4eTLIPE NPOTH-
BOBECA, PACTAHYTbIX B CTOPOHL! 1 Aaxe
HAMOTaHHbIX Ha NONOBWHBI HWXHER CTO-
POHbI pamkm, HO 3TK BapuaHTe! Bbinu Nnpn-
3HaHbl HEYQAYHbIMU.

Y1066 NONYYMTL BEPTUKANBHYIO NONA-
pu3auwio, Toskn A u C coeauHnIoT, npe-
spawasn “nensty” 8 06LEMHLIM NONYBON-
HOBbLIA BEepTuKan ¢ "npotueosecom”. MNpu
3TOM eé BXOAHOE CONPOTUBNEHWe BO3-
pacraet ao 1000...1500 Om.
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MNepBOHAYaNbHO PaMxa v NPoOTUBOBEC
6binn caenaHb N3 H30ANPOBAHHOMO MHO-
rOXMNLHOro MeaHoro nposona NB-3 ce-
YeHuem no mMean 2,5 Mm%, Ho on npocny-
XWUN BCErO OKONO ABYX NET U BbiN 3aMeHEH
nonesuiM TenedhorHbIM xabenem MN274,
KOTOPLIN CNYXUT 683 3ameHbl yXe NeCaTb
net. Paaunupl 8 paboTe aHTeHH U3 Pa3Ho-
ro NPOBOAA 3ameHeHo He Bbino.

Npu ropu3aoHTanNbRON NONAPW3aUMK
aHTEHHY NMTAIOT B CepeanHy HNXHeHn CTo-
POHLI (TOukM A 1 C) koakcmansHbim kabe-
NEeM C BONHOBLIM conpoTusneHuem 50 Om.
Nonyvaetca ob6wiMHAR BCEM n3BECTHAN
“aensta” ¢ ropn3oHTANbHOR NONAPN3aUN-
eir. Mpn yka3aHHbIX pa3mepax eé BxoaHoe
conpotuenexue — 50 Om.

- Puc. 3}

[na cornacosanna aHTEHHb! C kabenem
B 3TOM pexunme cnyxar "nporueosec” (OH
KOMNEHCUPYEeT PeaKkTUBHYIO COCTaBNsIo-
wyo) u Tpanchopmartop 1250/50 Om. Y
MEHA OH HaMOTaH Ha GEeppPUTOBOM KONbUE
OT OTKNOHAIOWEN CUCTEMbI CTAPOro Tene-
su3opa YHT. O6moTkm | u Il — cooreercT-
s8eHHo 3 v 12 sutkos nposoaa N3N ama-
metpom 0,8 mm. Monspusaunio name-
HAIOT, KaK NOKa3aHO Ha puc. 2, C NOMO-
WHIO pene, MMeulero ABe rpynnbl KOH-
TaKkTos Ha nepexnioyeHue. Pene PICY
ycnewHo paboTaeT ¢ TpaHCMBEPOM MOLUL-
HocTbio 100 Br.

BbIRCHUNOCH, YTO NPU rOpPU3OHTaNL-
HOW nonapu3auvn “npotueosec” Ha pabo-
TY aHTEHHbI NONTWU He BAusEeT. MoaTomy ero

MOXHO HE OTKAIo4aTb. 37O no3BoNAeT
UcNoNbL30BaTbL pene C OAHOW rpynnon
KOHTAKTOB. TakOW BapuUaHT ynpasneHua
NoNApu3auvein nokasaH Ha pwuc. 3.
Ynpasnaiouee HanpaxeHe MOXHO NoAa-
BaTb Ha 0OMOTKY pene no duaepy cornac-
HO cxeme Ha puc. 4. Tonubko He 3abyasTe
yCTaHOBUTL B TpaMcuseepe pa3BaA3Ky
uenen BbLICOKOW HaCTOTHI U NUTAHWVA
KaTywku pene.

MpucTynas kK HaCTPOWKE AHTEHHB,
BKNIOYUTE FOPU3OHTANbLHYIO Nonspusa-
umio. 3aremM, U3MeHsn pa3Mepbl pamMKku,
HacTpoure e€ Ha cepeavHy avanas3oHa.
NMpu 3TOM “3IMEeHeHWeM BbICOTH Pamku
pobusanTecb aKTUBHOW COCTasnAwwWen
€8 BX0AHOro CONPOTMBNEHUA R, pasHoON
50 OM. AnnHON HUXHER CTOPOHbLI NOCTA-
panTece CBECTM K HYNIO PEAKTUBHYIO
COCTaBNAIoWYo X.

Nocne komneHcauuu X cHOBa nNpo-
BepbLTE U NPU HEOBXOAMMOCTU NOAroHUTE
R. BoamMoxHO, 3Tu onepauuv NpuasTCA
NOBTOPATL HEOAHOKpaTHO. YToObl He
onycKkaTb KaxAbll Pa3 aHTeHHy, MOXHO
ons uameneHna R nepeasurate U3ONATO-
Pbl HUXHWX YrN08 paMKu BAONbL €€ NONOT-
Ha, @ pNR M3MEHEHUN X U3MEHATbL AIMHY
€€ HUXHEeH CTOPOHbI. Mepexnoynswncs
HA BEPTUKANBHYIO NONAPU3AUNIO, YTO yBe-
avanT R a0 1250 Om, ycTpanute X AnnHon
“"npotusoseca’.
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MNpy n3rorosneHnun 1 Hactpomnke cra-
panTech He HapyLwaTb CUMMETPUIO AHTEH-
Hbl. OT Heé 3aeucuT noaasneHne uanyye-
HUA C FOPU3OHTANBHOW NonNApU3aumen 8
pexuMe BepTuXanLHOW NoNApu3auwuv, a
TaKXe 3EHUTHOro U3NYYEeHUA. 3TO BAXHO
AN yMEHbWEHUA Nomex oT 6an3ko pac-
NONOXEHHBIX CTAHUUN.

Or pegaxuywmn. 10 agpecy http://
ftp.radio.ru/pub/2020/04/d40.zip
nmernTen Ganinel Moaener 3ToN aHTeH-
Hbl gns nporpamms; MMANA.




BELICOKOOMHBIX PE3UCTOPOB
C NOMOLWbIO MYNbTUMeETDPA

N. HEYAEB, r. Mocksa

ECIIM nOTpeﬁHOCTb B 3mepeHun BoiCo-
OMHbLIX Pe3uCTOpPO8 BO3HWKAeT He
4acTo, U3roTaBNMBaTL ANA ATOrO cneuma-
nn3vposaHHLIn Nnpubop [1]) nan npucras-
Ky, KaK, Hanpumep, 8 [2), He Bceraa uene-
coobpa3ro. OnpegenuTb CONPOTUBNEHUE
BLICOKOOMHOrO pe3nucTopa MOXHO MYNb-
TUMETPOM B peXnme U3MepeHns conpo-
TUBNEHWUR, €CAN NAPANNENLHO C PEe3NCTo-
POM H3BECTHOro CONPOTMBNEHMA NOA-
KNI0uUMTH Nposepsembli peanctop [3). Ho
npn cConpoTusneHun pesnctopa Bonee
20 MOm norpelwHoCTs pe3ko Bo3pacraer.

DT838

DIGITAL
MULTIMETER =

Puc. 1

Bonee NPOCTbIM BAPWAHTOM MOXET
6biTb KOCBEHHOE W3MEpeHwe CoNpoTMB-
NEeHUA C NOMOLLLIO AONONHUTENLHOrO Uc-
TOYHMKA NNTAaHUA (4] 1 MynbTUMETPaA. Ho
NCTONHWK NMTAHNA MOXET ObiTb HE BCeraa
ROCTyneH unn crabwnen, xota 8 6onb-
WUHCTBE CNY4AEB MOXHO OBoihTUCh 6e3
A[ONONHUTENBHOrO NCTOMHMKA HanpaAXe-

~VOmAC—
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T50V~MAX

DIGITAL | FUsED "
MULTIMETER £ soovanil™ -

HuA. Takan CuTyaumna OTHOCUTCA B NEPBYI0
ouepenb K MynsTuMmeTpam cepui M-83x,
DT83x ¥ aHanoruuHeLIX C APYrumMn Hasea-
HUAMY, Y KOTOPbIX €CTb PEXVUM n3amepe-
HUA Ko3ddPuumnenTa nepenaqm Toka 6aso
MANOMOLLHBIX TPaHaucTopos (5, 6). Aeno
8 TOM, 4TO Y TaKNUX MYNbTUMETPOB Ha
pa3vém (puc. 1) ANs NOAKNOYEHNA TPAH-

3UCTOPOB BbIBEAEHO HanNpsXeHwe
| BHYTpeHHero uctounmka U, = 3 B,
xkoTopoe ctabwnoHo. Ybeantecn 8
€r0 HaNM4YnMM M N3MEepPUTL MOXHO,
coenHNB OTPe3KOM NPOBOAA KOH-
TaKkT "NPN C " C 8Bx0A0M MynbTMeTpa
"VQmA" (puc. 2). UWMeHHO 3T0
HaNPRAXEHME ¥ MOXHO MCNONL30BaTL
AR U3MEPEHUA COoNPOTUBNEHUA
BbLICOOMHBIX pe3ucTopos. Ana 3aToro
HaAO BCNOMHUTbL OAMH U3 OCHOBHLIX
3aKOHOB 3NEKTPOTEeXHUKW O nocne-
AOBATENBHOM COEANHEHUWN pPe3unc-
Topos. KoHewHo, 310 GyneT He npn-

Rx
Uon Rex Uex
- + -
Uon - Uex
Puc. 3

| MOE U3MEpEHUe CoNPOTUBNEHUNA
| pe3ucTopa, U ero NpUMAETCA paccyu-
| Tatb. HO 370 He senfeTca npobne-
MOW, NOCKONbKY B KAXAOM COTOBOM

MynbTumeTp
M-83x vomar X

Uex

Puc. 4
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TenedoHe eCTb BCTPOEHHLIR KanbKynA-
TOP, a BuICTPLIE NPUBNNXEHHLIE BLIYUCAE-
HURA MOXHO caenaTb U B yme.

Cxema nposeneHns uMamMepeHuin wn
pac4yétHas ¢opMyna nokKalaHbl Ha

nposoaos cHabxeHa palvémom-nepe-
XOAHNKOM, 4TOObl NOAKNIOYUTL €ro K
rHe3ny "NPN c¢” mynetumerpa. Wynst
3TUX ABYX NPOBOAOB CHAOXEHb! CbEMHbI-
MU  pa3bvémamn —

AopaboTaHHbIMU

puc. 3. 3necs R, — BX0AHOE CONPO-
TUBNEHUE MYyNbTUMETPA 8 PeXUMe uamMe-
PEeHWR NOCTOAHHOrO HanNpAxeHns. 3T0T
napameTp M3BECTEeH, KaKk v 3HaveHwe
U,,, NO3TOMY NOTPe6yeTCcn TONLKO M3Me-
PUTL HANPAXEHUE HA BXOAE MYNbTUMET-
pa. Ecnu R, 6yner BhipaxeHo 8 mera-
omax, pesynstat Takxe 6yneTt 8 mera-
omax. MpUMeHUTeNbHO K MYNbTUMETPY
CcXeMa M3MEPEHNA Nokalaka Ha puc. 4.
HO NoAKNKIYNTL PE3NCTOP K YKA3aHHbIM
rHé3nam, Kak Npaswuno, 3aTpyaHuTENb-
HO. NO3TOMYy ANA NROAKNIOHEHUA pe3n-
CTOpa K yKa3daHHWbiM TFHE3nam cneayer
NPUMEHUTL WTATHLIE U3MEpPUTEenbHbIe
NPOBOAA MyNbTUMETPA C AONOAHWUTENDb-
HbIMW BUNKaAMKU W WTbIpAaMU. Ona ynob-
CTBa NOAKAKYEHUA BUNKA OAHOro w3

3axumamu “kpokoann”. ina namepenun
CONPOTMBAEHUA PE3nCTOopPa NONRPHOCTL
NOAKNIOYEHNR Pa3bEMOB, KOHEYHO Xe,
He uMeeT 3xadveHun. Kcrtatu, aopabo-
TaHHbIE 3axuMmbl "kpokoaun” yao6Ho
MCNONbL30BaTbL COBMECTHO C MyNbTUMET-
POM U B ApYrux namepennax. IMeHHO
NO3TOMY HACaAKW HA 3aXUMbl AOMKHLI
oTANNATLCA APYr OT Apyra uBeToM M
COOTBETCTBOBATL UBETY NIMEPUTENBHDIX
NpPOBOAOB.

NopaboTKy 3aXnMOoB8 "Kpoxoann” Npo-
BOAST B CNEAYIOWENR NOCNEea0BaATENBHO-
cTn. Ang Toro, 4T06bl 6bitna BO3IMOXHOCTL
dunkcaumm wyna M3aMepuTenbHOro Apo-
B80AA MyNbTUMETpa B “kpokoaune”, Obinu
VCNONB30BAHBI NPYXWUHHBIE THE3AA-KOH-
TaKkTbl OT pa3véma (puc. 5), wupoxo

NCNONL3YEMOro B CUCTEeMHbix ©nokax
KOMNBIOTEPOB ANA NOAKNKYEHVA NNTAI0-
wero HanpaxeHus. FIPyXUHHbIE KOHTaK-
Tbl @aKKypaTHO M3BNEKAOT n3 pa3véma u
npunauvealT K "kpokoaunam” 8 3awu-
wénHom mecTe (puc. 6). Ana nyywein
dukcaumn WTBIPE MynbTUMETPa KOH-
TakTbl MOXHO HEMHOro noaxaTvh.
Pa3bvém-nepexoaHuk (puc. 7) narortos-
neH n3 rHe3ga anfs NOAKNIYEHUA BUNKU
LWN4 v nNnposonoYHOro wWTbipas aAvamer-
pom 1 MM. MHE300 ¥ WTLIPL CNasHbl NoA
NPAMBIM YFNOM, 4TOOBI M3MEPUTENLHLIN
npoBOA "nexan” Ha MynbTMETpe U He
pa3banTuiBan rHe3no ANA NOAKNOHEHUA
TPaH3uCTOopPoB. Pa3vém-nepexoaHuk u
npopaboTaHHbie “kpokoaunsl” ana xpade-
Hua 6e3 Nnpobnem MOXHO pa3MecTuTs 8
WTATHON KOPObKe-yNnakosKke MyneTuMeT-
pa.

NpeasapnTenbsHO HaAO C NOMOLWBIO
APYroro MynsTUMeTpa U3MepuTb 8xoa-
HO€ CONPOTUBREHUE NEePBOr0 MyNLTU-
MeTpa 8 pexviMe M3IMepeHna NOoCTo-
fAHHOro HanpsaxeHus (OCV) Ha npepe-
nax "200m" wn "2000m”. Mony4eHHobIA
pes3ynbTaT cneayeTr ucnons3osaTe 8
nposeneHnn OaNnbHENWUX pacyeTos.
Y7066 caenatb ux Gonee ynobGHbIMw,
B8X0AHO@ CONPOTUBNEHUE, PACHETHYIO
dopMyny UM CxemMy v3MepeHms
{(CM. puc. 4) MOXHO pa3MecTUTb Ha He-
6onbwom wunbauke, KOTOPLIA HAO 3a-
WUTUTb KNENKOW NEHTOW v NPpUKNenTb
Ha 3aAHen Kpblwke MynbTUMeTpa.
Npenen w3MepeHMAs NOCTORHHOrO

HanpaxeHun "207 (a Takxe n gpyrune —
“200" v "1000") 8 naHHOM cnyvyae He
UCNONBIYIOTCA, NOCKONBKY OH MOXEeT
noTpe6oBaTLCA TONBKO AN U3MEPEHUA
pe3ucTopos

conpotusneHuem A0

1 MOM, a 3TO MOXHO caenaTtb 8 WTar-
HOM ANK MYNLTUMETPA pexumMe.
NorpewHOCTb U3MEPEHUR onpeae-
NAGTCA NOrPEewHOCTLI0 CAMOro MynbTu-
MeTpa, B Nepsyd ovepeab, HeGonbwon
Pa3pAAHOCTLIO ero uHaAMKaTopa, 4To
6yner Cka3bBaTbCA NpuU uamMepeHuu
Manbix HanpsxeHui. No3Tomy Yem 60nb-
we COoNpoTuBAEHNE Pe3ncTopa, Tem
6onbwe 6yner norpewHocTs. Ho oxa
HaCTUYHO KOMNEHCUPYETCH, MNOCKOMbKY
ANR N3MEPEHURA BXOAHOIO HANPAXEHUA
ncNoNbL3yeTCA ecrpoeunuﬁ NCTOHHUK



MynbTrimeTp
M-83x

Hanpaxenuna U . Npumep onpeaenenns
CONPOTUBNEHUA BBLICOKOOMHOro pe-
anctopa KOB noka3aH Ha pwuc. 8.
NamepeHHoe Kanpaxexnne — 8,7 mB
(8xopHOE cCONPOTUBNEHUE MyNbTUMETPA
M-838 — 1,002 MOm). PacyéTtel paot
peaynbrat: R, = 1,002(2960 - 8,7)/8,7 =
= 339,9 MOM, 4TO XOpPOWO cornacyeTcn
C MapKupoBKOA Ha 3TOM pe3ucTope —
330 MOm v ponyckom =5 %. Kctatm,
npoeepka Heckonbkux 6/y pe3ancropos
KOB ¢ HOMUHanNbHBIM CONPOTUBAECHNEM
100 MOM nokaaana, NTO OH# Heucnpas-

Hbl, XOTA eNQNMbIX noapemeunﬁ HA HUX
HeT.
MakcumanbHoe onpepensemoe Cco-

npoTuBneHne 3asncnT 0T MUHUMANBHOMO .

W3MEpPAeMOro MyNbTUMETPOM Hanpsxe-
HUA. Ona MynbTUMeTpos cepun M-83x un
DT83x — avo 0,1 mB, noatomy makcu-
manobHoe conportusnerue — 30 MOm, HO
NOrpPEWwHOCTs NpU 3TOM 6yaeT BLICOKA.
Dna €6 yMeHblweHus cneayeT NPUMEHUTL
MyNbTUMETP C 63NbLIMM BXOAHBIM CONPO-
TUBNEHWEM, Hanpumep, cepun APPA ¢
BXOAHbIM conpoTusneHnem 10 MOm, HO

Torna novpebyeTCA BHEWHWH WUCTOMHUK
HaNPAXEHWA.

Ansa 6LICTPON OUEHKU CONPOTUBNEHUA
“3MEPAEMOro pe3uncropa {uam koHaeHca-
Topa) MOXHO caenaTe Tabnwuuy cooreer-
CTBUA NOKA3aHW MyNnsTUMETPa U Conpo-
TUBNeHWA pe3nctopa (Tabnuua), KoTopyio
BMECTEe CO CXeMOW WM3MEPEHUR MOXKO

Uon =3000 MB Rgx =1 MOm

U, mB R, MOm U, M8 R, MOMm
5 599 100 29
10 299 200 14
20 149 500 5
50 59 1000 2

pa3MecTuTe Ha 3aaHen kpobiwke. Mpwn
xenanuu Tabanuy MOXHO caenate 6onee
NOAPOBHON, UCKNIOYNB TEM CaMbliM HEeob-
XOAUMOCTb NposeaeHun pacyéros. Mpu-
Mep pa3MelleHun cxembl n Tabnnub nNo-
Ka3aH Ha puc. 9.

Yxa3anHbih cnocob npuropen v gna
uamepeHns CONPOTUBNEHUA YTEYKU OK-
CUAHBLIX KOHAEHCATOPOB  PA3NUYHLIX
TUNOB. ANA 3TOro HaRO NOAKNIOUNTL KOH-
nexscarop ¢ cobnioaeHuem NONAPHOCTU
(nnioc — Ha koHTakTe "NPN c") n aate
apeMa gN\a ero 3apagkuM A0 Tex Nop, noka
NOKa3aHus MyNnbLTUMETPa CTaHyT cTabunb-
HbIMu. Tak MOXHO oTo6paTe M3 napTuu
KOHAeHcaTop € Hanbonbwnm CoNpoTUe-
NEHUEM YTeuKWn, Hanpumep, AN ux Npu-
MEHEHWA BO BPemMA3aaatoLmx uensax pas-
NMYHBIX PAANOINEKTPOHHbBIX Y3N08. Takum
*e cnocobomM MOXHO u3mepuTs u obpar-
Hbl TOK p-N NEPEXoa0s ANOA0B U TPaH3n-
cropos. Mpwn 3TOM cneayer y4ecTb, 4To
noKasaHns MynbTUMETpPa Ha npeaene
200 mB (200m) 6ynyT coOoTeeTCTBOBaTL
1 mB = 1 HA. HO B 3TOM Cny4ae Hepocrar-
KOM ABNREeTCA Hebonbwoe ucnbitarenc-
HOe HanpsaxeHue — 3 B.
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Mcnonb3oBaHue kabena KCPB
. 1 B papuonio6utenbLcCKkoM MOHTaxe

A. MEJIbHUKOB, r. Baprayn

"pU M3roTOBNeHUU paavonobuTens-
L Il cxnx KOHCTpYKUWI BO3HUKAET Heo6-
XOAWMOCTb 8 YCTPONCTBE NEePeMbiHex Ha
nnarax, a TaKkKe 8 ANEKTPUHECKOM COeAan-

_
|

I £ >
| g

HEHUN PA3NUYHLIX INEMBHTOB KOHCTPYK-
unn mexay cobon. Gna aToro paguonio-
6utenn O0OLINHO MCNONB3YIDT NPOBOA
MIT® nan nposona B IONALMK 13 NONU-
suHunxnopuaa (NBX). Kaxapid “3 3tux
BMAOB NPOBOAOB UMEET CBOWN Npeumywie-
crea n HepocTtatku. Nposoa MIT® otnn-
4aeTCA NOBLIWEHHOW rMBKOCTLIO, HO ero
HeNpoCTO 3a4yvwars, a y nposoaa ¢ NBX
M30NAUMA ONNABNKRETCA NP Naike.

B Tex cny4asx, Koraa OT NPOBOAHMKA
He TpebyeTcs NOBbIWEHHAR rUBKOCTL,
HANPUMEepP NEPEMBLINKA Ha NEeYaTHLIX W
MaxeTHbIX NnaTtax, a TaKke COeAMHEHUA
MEXAY NNaTaMu, ONA BLINCAHERWA COEAN-
HEeHUA yaobHO MCNONbL30BATL XNUNb kabe-
na KCPBHr(A)-FRLS (pnc. 1). 3ToT Ka-
6enb NpeaHa3Ha4YeH ANR MOHTaXa CUCTeM
NOXAPHOR CUrHanNnu3auuw n ABNAETCA
OrHeCTOMKMM (Npeaen OrHecTonKoCTH
xabenm B ycnosmsx 803aencTeus nname-
Hu — 180 MunH). Kaxnas xuna umeeT oan-
HapHbIA MeAHbIR NPOBOA B U3ONAUUKN U3
KEPAMNINPYIOWENCH KPEMHWADPraHuye-
CKO# pe3nHbl n 060n04ky n3 NBX-nnactun-
KaTa NOHMXEHHON NOXAPHOW ONACHOCTY.
Kabenb BLINYCKAETCA C HYNCAOM Xun OT
ABYX A0 AECATU, 0ANHAPHOW UNN NBOWUHON
CKPYTKW (eCTb Takxe 3KPaRWPOBARHbLIN

BapnaHT), a noapobHue ceepeHma ob
3TOM U Apyrux NoAo6HLIX kaBenax MOXHO
HaNTH B MIHTEepHEeTe Ha canTe NPon3soan-
Tens (Kabenu orHectokmue ANA CUCTEM

curHannaaunn. Kpome na3rotosnieHns co6-
CTBEHHO NepeMbiYeK, UI0NAUUIO, CHATYIO C
xun kabensn, MOXHO HaAeBaTL Ha BbIBOALI
PaavoO3NEMEHTOB ANA NPEAOTBPAWEHUA
nx 3aMbikaHna Mexay coboi. B otanuue ot
n3onauuu n3 NBX, xpemruiiopranmveckan
pe3vHa He NnasuTCA nNpu naike. IT0
HArNAAHO WMNNIOCTPUPYET Puc. 2, rae
cnesa Ha 8bIBOA Pe3UCTOpPa Haner orpe-
30k MBX-130nauum, CHATON C MOHTAXHOro
npoeona, a cnpaea — W3ONAUNOHHAAN
Tpy6Ka "3 KpemMHUAoOpraHnYeckon peau-

noxapHon 6e3onacHoct TY 3581-014-
39793330-2009. — URL: https://paritet.
su/upload/specifications/2_KSRV_KS
RVG_FRLS.pdf (06.02.20)).

Mo MHeHuo aBTOPa, Hanbonee yaobHo
ucnonb3oeatb kabens KCPBHr(A)-FRLS
2x0,5 (nepBoe YMCNO — YUCNO Xun, BTO-
poe — anameTp Xxunwul), 06peskun KOTOporo
BCErna OCTalTCA NPV MOHTAXE NOXAPHOH

Hbl, KOTOPaA He ONNAaBNAETCA Aaxe Npu
MHOrOKPaTHbIX Nepenanxkax.

Apyroe npumeHeHune xun kabens
KCPB — yanuueHue BuiBOR0B MUKPO-
CXeM U1 ApYyrux pPaauoKOMNOHEHTOB
(pnc. 3). MpuMmeHuTenbHO K MUKPOCXE-
Me yao6CTBO 3aKNO4AETCA B TOM, YTO BO
BpeMSs Narku NPOBOAHWK HE HYXHO yaep-
xuBaTb. [OCTAaTOYHO aKKypaTHO HageTb
3a4YYLLEHHLI OTPE30K NPOBOAA HA 8bIBOA
(ebiIBOA AeTanu BOWAET MEXAy XUNow
npoeona n ero U3onaumen, Kak BUAHO Ha
puc. 3 cnesa), a 3ateM, paaMecTne MnK-
pocxemy B yaO6HOM ANR NaNKy NONOXe-
HUW, NPUNAATL XUNY K 86IBOAY (CM. puc. 3,
cnpasa).

Mpu 3aunctke kabenn KCPB Takxe
o6pasyetcs "nNoBOYHBIA" NPOAYKT — OC-
TaTKkn BHEWHen obonouku xabens. Ecnu
NPpU 3a4MCTKE HE pa3pel3aTs e€ BaoN.b, a
CHUMATbL YH3CTKaMK, HAAPE3an NO OKPYX-
HOCTU, TaKkylo TPyOKy MOXHO MCNONbL30-
8aTb ANA AONONHUTENBHONR U3IONAUUU
NPOBOAOB, a TAKKE HANEeBaTb €€ Ha BLBO-
Abl paguopetanent unu "NpaTarh” ux B HEWU
uennkom (puc. 4). B otnuume oT TpybKun
u3 NBX, o6onouka kabena KCPB, Tak xe
KaK M U3ONRUMA ero Xun, He NNABUTCA NpU
navike. 2]
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NPOAOAXEHUE TeMbl MOEi CTaTbM
LD "Urpywka-anumMaTpoHuk Bluechicken”
("Papuo”, 2020, Ne 2, ¢c. 60—62) npea-
naraKw YMTatensM ONUCaHUE CO3A/aAHUA
NPUNOXEHUA ANA CMapTdoHa, NO3BO-
nAlwWero ynpasnaTe NPOW3HECEHUEM
Urpywxow pasnuyHoix ¢opa3. Cxema Ba-
PYAHTA UrPYWKY ANA 3TOMO CNYyNaA NOKa-
3aHa Ha puc. 1. B eé pabore, kpome
nnatel Arduino Uno (A2), UCnRonbL30BaHbl
Bluetooth-moayne A1 v gea cepesonpuso-
na A3 v A4,


https://paritet

Ann 8n3yanbHONn COBMECTUMOCTN NPO- 57 )
ropapuvBaeMbiX CNoOB M aHumauuwm pra

¢ » +58B

A2 npumeHeHo (Kak OawWH U3 BaPWAHTOB)
F Arduino U"°5V NOCNOroBoe NPOU3HOWEHKNE, T. €. OTKPbI-
Vee A3 SG90 A4 SGSO BaHne—3akpbiBaHWe pra NpPN Kaxaom
i 1 7 L fved e cnore. Tekct camoin ¢ppa3m 3anucoiBaeT-
cAa 8 dann C pacwmpenuem . bxt u xpaHuT-
T [0 6 PAM PWM CA B KOPHEBOW nanke cmapTdoHa.
Mpunoxenne v nnata NOCTOAHHO Obme-
Gnd GND —GND GND, HWBAIOTCA KOMaHOAMW ONA CUHXPOHW3a-

A1 JDY-31 “Inasa” “Pot* uvn npouecca.
» O6uywii BHewHnt Bna n3obpaxeHnn 3xkpaHa

NPUNOXEeHUR NpeacTasneH Ha puc. 2.
P Mocne OTKPLITUA NPUAOKEHUA HaXUMa-

we. 1 em Ha kHonky "BbIBOP”, w nosenserca
OKHO C BapuaHTamun nogknwveHun. Y
RS g TRTH SRET L e g e i asTopa — 23ro moayne JDY-31-SPP.
e - T : s : : Danee, npu HaxaTum Ha xHONKy “CKA-
3ATb", BOCNPOU3IBOANTCA BAPUANHT 3anu-
CaHHOW B CKeTY aHumauun (spaweHve
rnasamMu v npoulHeceHne Gpas3sbl:
“Mpueer, MON CTapuii ApPYr, KaKk TBOW
ycnexn?”). Ana e€ nosTopexHnsa pocra-
TOYHO ewWé pa3 HaxaTb Ha kHoNKy "CKA-
3ATb".

Crpykrypa 6n0k0oB npunoxeHusn (na-
roToBneHo B cpeae pa3paborku Andriod-
npunoxennin MIT App Inventor 2) noka-
3aHa Ha pwnc. 3. bnok 1 cuuTwieaeT
copepxvmoe ¢anina bluechiken.txt ¢ !

¢pa3on 8 npunoxenne. bnok 2 paage-
NReT TekCT Ha cnora no cumsony ;" wn
noMewaeTr UX B NepeMeHHYI0-Maccme
SPISOK ¢ Hymepauvein anemenTos. [inn
3TOr0 3aNNCaHHan B OAHY CTPOKY ¢pa3a
AONXHA WMEeTb BUA NPWU;BeT;MONn;

CTa;pLIA;APYr;KaK;TBON;YC;NE;XMK;. !
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Aa

Bb —
PLAIN TEXT B

Courier New

Jlll 207. B10:28

NPW;BET;MOI;CTa; PbIA; APYr;KaK; TBOW;YC;NE; XN;
No;ro;na;ce;ro;AHs; TaK;ce;6e;
Me;HS;30;BYT;UbI;NNE; HOK; 6.110;Un; KeH;

;T PY; WKa;3; HU;MA; TPO; HUK;

Pa3; ABa; TPU;ue; ThI; Pe;NATh;A;nAY; Te; 65;1UC;KaTb;
Mow; dPa; 3bl;Ha; UB; HbI; M;No; PoiA; FNY;NbI;
Ha;Y4Mn;Me;HA;Ho; BbIM; PPa;3am;

Bnok 3 npumepHO AecaTL pa3 8 CeKyHAY
npoBepseT, NpUWwnNa AM KOMaHaa (CvM-
son B) Ha Npou3HOWEHWE OYepenHoro
cnora. Ecnu komaHaa npuwna, NpousHo-
CUTCH CNof 13 maccuea nog Homepom N.
MO OKOHYaHWuM CNOroB B8 NNary oTnpas-
nsevcsa komaxwga-cumson D Ha okoHya-
Hue aummaunu. [ina 3anycka u eé noBTo-
peHus ucnonbdyerca 6nok 4 (ovnpaska
cumBona A). bnok 5 — 310 OyHKUmMA
0TNpaBkn CUMBONOB-KOMaHA. Bnoku 6 u
7 0TBEYAKOT 33 NOAKNIOYEHUE NpUAOXe-
HUA U CMeHYy u306paxeHunit akpaHa.

flocne ycraHoBNEHMA CBA3UM MEXAy
CMapTHOHOM U Urpywkon nnaty Arduino
Uno HYXHO Nepes3arpy3ute v yxe aanee
UCnonL30BaTe nNpunoxexue. B cnyuae,
eCcnv cepBonpuUBoA pTa Nnpu paboTte cunb-
HO WYMWT, MOXHO MCNONBL30BaTb ANA YCU-
NeHna 3syKa OT cMapThOoHa KONIOHKK ANA
xomnbiotepa. CopepxaHune  ¢pasbl
MOXHO MeHfiTb Ha nioboe, npuaepxvsa-
RCb yxa3aHKoW Beiwe opdorpadun.

Monyuus nepsnYHbIe Hasbiky NO pabo-
Te 8 MIT App Inventor 2 v Arduino IDE,
NPUNOXEHUE U CKETY MOXHO U3MEHRATD,
Hanpumep, pobdasnsan HOBLIE CUEHaPUK
aHuMauuMKn, KHONKKU ynpasneHua n opra-
Hbl UCNONHEHUA B CxeMy urpywku. Uc-
NoNb3yA QYHKUMIO PACNO3IHABAHUA Peun,
MOXHO A06UTLCA OT UrPYWXK “0CO3HaAH-
HOro” orsera Ha ¢pa3y, coaepxaulywo
3aAaHHOoe KNioYesoe CNoso.

HeMHOro n3meHuB ucxoaHoe NPuNo-
xenue (daninol 8 nanke "AononkeHus”),
MOXHO COCTasuTb CNUCOK ¢pa3 Ha BCce
cnyyan Xu3Hum (puc. 4), cnyvariHoiM 06-
pa3om BuiGupan ux kHonkon "CKA3ATL".

Or pegaxyun. Cxkery gna Arduino Uno
¥ BUREOPONUK, UNMOCTPUPYIOWmA pabory
yCTpO#/CTBA, HAXOARTCA NO aapecy
http://ftp.radio.ru/pub/2020/04/
bluechicken.zip Ha Hausiem FTP-cepsepe.

BUKTOpPMHa

C. PIOMMUK, r. Yepnuros, YkpauHa

Hepemennbm Ha3LBaT PEe3InCTop,
CONPOTMBNEHNE MEXAY BbIBOAAMW
KOTOPOro MOXHO W3MEHATb busnye-
CKUM NepemMeweHem NoOABNXHONrO KOH-
Takva. Takue pe3ncTopbl UMeIoT, Kak
npasuno, TP BbLIBOAA — OT KPAWHWUX
| TOUEK HENOABUXHOro Pe3nCTUBHOro
3N1EMEHTA U OT NOABWXHOIO KOHTaKTa.
OpHaKkO BCTPEHAITCR NEepPeMeHHble
pe3ncropsl N C ABYMA BbIBOAAMMW, OANH

U3 BLIBOAOB PE3IUCTUBHOMO INEMEHTA Yy
HuX OTcyTCcTByeT. (lepemeHHble pe3u-
CTOPbl, WMEWne AONONHUTENbHbIE
BLIBOAb! OT NPOMEXYTOUHbIX TOUEK Pe3u-
CTUBHOrO 3NEMEHTa, NPeaHa3HaueHs!,
KaK nNpasuno, ANA TOHKOMNEHCUPOBaH-
HbiX PErynfTopos rpomMkocTu. B 6biTy
nepeMeHHble Pe3nCTopbl NPOYHO acco-
LUMMPYIOTCA € PYyHKamMm unmn AsnXKamu
perynupoBkn rpomMkocTn n Temb6pa 8

"M“KpoKOHTponnepm
7]
nepemMeHHble Pe3ucrtopnl”

paguonpuémnuukax, YM34 u apyrow
3NEKTPOHHON annapartype.
NepemMeHHbie pe3nucTopu 6bi8aioT pe-
rYAMPOBOYHBLIMU ¥ NOACTPOEYHbIMU. Pe-
YNUPOBOYHBIE NPUCNOCOBNEHDY, KaK Npa-
BMNO, ANA YCTAHOBKW HA NepeaHwux na-
HeNns\x annapartypbl, yNpaBAsioT uMn C NO-
MOWBIO YAOOHbLIX pydex. BoaepxueaoT
OHU 10 COTHY THICAY NepeMeLeHNi NOA- |
BUXHOIO 3neMeHTa OT ynopa A0 ynopa.



http://ftp
radlo.ru/pub/2020/04/

MoACTpoeyHble pe3ucTopLl yCcraHas-
| NMBAIOT HENOCPEACTBEHHO HA MOHTaX-
HbIX (NEeYaTHbIX) NAATAX UAN BLIBOAAT WX
OCb HA NepeaHIoi0 NaHens "noa wnwny™.
OHn paccunTaHbel Ha NOACTPOWKY C
NOMOWbIO OTBEPTKN AN APYroro UHCT-
PYMEHTa, NPUYEM pPeCcypPC Y HUX 3HAUU-
TENbHO MEHbLWEe, Yem Y PerynupoBOM-
HbIX. MHOFAa OH He nNpesbilaeT HEeCKONbL-
KVX ABCATKOB NepemMeweHuit NOABMKHO-
ro anemenTa ot ynopa Ao ynopa. Moa-
CTPOENHbIE Pe3ucTopul HbiBawT cHab-
| XeHul cpeacteamMu ero ¢ukcaumm 8
YCTaHOBNEHHOM NONOXKEHUU,

B nocnepHee BpemMsa NoNywnu pac-
NPOCTPaHeHne MHOrooBopoTHLIe nepe-
MEHHbIE Pe3NCTOPL!, NPeAHAa3HAYEHHbIe
ANA TOMHOW PEerynanposkn wanm noa-

BMXHLIW 3NEMEHT OT ynopa Ao ynopa,
Tpebyerca N0 HeCcKOoNbkux AECATKOB
o6opoTos Bana.

NoapobHbie ceepenva 0 knaccudu-
Xxauum n NapameTpax peancropos, B TOM
Yncne NepemeHHbIX, MOXHO HanTu B
cnpaBovHMke "Pe3ncTopsl” noa penax-
uven Yerseprxosa U. U. 1 Tepexo-
sa B. M. (M.: Paavo n cea3b, 1991).

B MukpokoHTpONNepHon TexHuke ne-
PEMEHHbIE PEe3NCTOPBLI CAYXAT AaT4nKa-
MU yrna noBopoTa wnn NNHENHOro
nepeMeweHun, perynaTopamMu napa-
MeTPOB YCTPONCTBA, OpraHamMn kannb-
POBKH, 3apaTyMKaMn NOpPoroe cpabarol-
BaHUA NNK ypoeHen cTabunnaauvm tex
VM MHLIX NapameTpos. MoaAKNIHAIT Nx
06b1MHO K BXOAaM MUKPOKOHTPONNePa —
aHanorosbim (8xopam AUM v xomnapa-

TOpOB Hanpaxenmnf 1 06bluHbIM Und-
POBLIM.
Kaxauwi sonpoc 8 Tabauue npown-

MOCTPNPOBAH CXEMOW y3na, conepwa- »

Wwero nepemexHui peauctop. Ha Hero §;§ i
DaHbl ABa oveeTa, 0603raueHHbIX und- | | e o o
pamu O u 1, HO AW OAMH U3 HMX Npa- | || [@ C'C,’{{z
BunbHL. Boibpas BepHuie, NO Bawemy :p 3

MHEHUIO, OTBETHI HA BCE BONPOCHI, 3ann-
wute coorteeTcrTayiowme um uvdpol 8
PAN CNesa HaNPaeo B NOPRAKE HOMEPOB
ponpocos. MonyyeHHoe 14-paapagHoe
NBOMYHOE YUCNO NepeseanTe B AECATUY-
HYIO CMCTeMy cuncnenun. Ecnu peaynb-
Tart 6yner 5751, T0 BCE NpasuNbLHO.

OT pegaxumn. [lpasnnbHbie OTBETHI
1 nosicHeHns k Hum 6yayT aaHsl B cne-
Aaylouwem HOMepe XypHana.

AUN

cTponkn. 4106b1 NEepeMecTuTs nx NOA-
+338 R2
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R1 300
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MOXHO NN 3ameHVTb NepemMbiuKon
peauctop R2?

-BbDOAY MUKPOKOMTP.

Kak uameHuTca amnnuryna gopmu-
PyeMoro MUKPOKOHTPONNEPOM  CHr-
HaNA Ugq, €CNIN YCTBHOBUTL ABVDIKOK
nepemenHoro pesuctopa R1 8 Hwk-
Hee no cxeme NoNoXeHue?

0 — He naMeHUTCR,;
1 — yMeHbWHUTCA

KaKoe HanpaxeHwe nocTynuT Ha
8xoA AL  wmuKpokoHTponnepa 8
MOMEHT  33MbIKAHNA
abiovaTens SA1?

0 — 6nnaxoe K HyNio;
1 — 6nnakoe +3.3 B

ObR3aTenbHa NU  ranbBaHUYECKaR
pa3sAlka yeneh peancropos R1.1 v

KoHTakTos | R1.2?
S
0 —npa;
1 — Het

Kakum aonxa4o 6biTe conpoTuenerue
TEPMOPEIUCTOPA NPU MUHUMANBHOM
narepremon remneparype?

0 — oxono 10 kOm;
1 — oxono 1 kKOm

®

Uax

MOXHO NKU NOMEHATL MECTaMW Lienw,
noAKNIWUYEHHbIE K B8x0aam AIN+ u
AIN—  aHaNoroBoro  komnaparopa
MUKPOKOHTponnepa?

0 — pa, nameHus nporpammy;
1 — Her

MOXHO NN OCTasuTb Npasbiit  NO
cxeme BbIBOA peanctopa R2 HUKYAa
HE NOAKNIOYEHHBIM?

0—qa;
1— Her

3aBUCMMOCTL Hanpaxennf Ugy OT
YMa NoeopoTa 8ana NEPEeMEHHOro
peancropa R1 CN3-46M-A?

0 — NuHeNHan,
1 — S-o6pasHan

—
-

WUITIOIVHUKVH — ..ONTTvd..

. !

©)

b KDDi PIC16F527
Uex

RBS
RB4

RC2

Ugen

Yro noacTpausalot pesucropom R3?

0 — cmeuenne HyNa cniana Ug;
1 — KOBPDHUYUEHT yCuNenun

+338B

K suixony
MWKPOKOHTP.

Kaxo#i ypoBeHb HYXHO YCTaHOBWTL
Ha  BbIXOAE  MUKPOKOMTpONNepa
nepea NEPEeBoAOM nocnegHero e
“cnawmn® pexum?

0 — HUIKKW,
1 — BLICOKWA

Tpebyerca nu koHpencatop C1 gna
UIMEPERUA IAMKPOKOHT PONNEpoOM
TeKywero CoONPOTUBNEHUA NEPEeMeH-
Horo pesnctopa R1?

@

R R2 VREF >
10k 1K .
l AUN

MOXHO NK NOAXNIOUNTL NEPEMEHHBIN
peancTop R1 K MUKPOKOHTpOnnepy
Taxwm 06pasom?

fonyctumMniii  MHTEPBAN W3IMEHEHWR
HanpaxeHuAa U, npu BepxHem no
CXEME NONOXEHUH faewxka nepe-
MEHHOro pesncropa R1?

O0—o0r0B Ao +558;
1—or-508p0+58

0 —na; 0 —na;

1 — uer 1 — ner

A1 AD5245

+58 VDD 2] Usx
K Mugpo- SCL
KOHTP. SDA w Usox

A0
GND| A

YMEHbWHUTCA NU  War KIMEHEHUR | /

KoaddpuuvenTa nepeaaun  “anek-

TPOHHOrO NEPEMEeHHOro pesnctopa’
DA1 npn oundpodre HANPAKEHUR
Upux 12-paapagHoim ALIN?

0—na;
1 — ner

0202 'v 5N oultvd
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BOAbI

C. BUPIOKOB, r. MockBa

B crarbe ¢ Takuwm HasBauwem B "Paguo” 3a
2016 r., N2 7 nac. 49, 50 6bin onucax nuamepurens
YPOBHA BOAbI C EMKOCTHLIM [ATYNKOM M UNDPO-
BO# mnnaunkaumeni. Nllocne Heckonbkux ner 3IKc-
nnyaraysnmn mukpocxema AU, sxogsuwan B
COCTaB ycTposicTBa n wn3rorvrosneHHan OGonee
30 ner Hasang, Boiwna N3 CTPOR. ABTOD peLunn He
3amMeHaTb 40-8bIBOQHYIO CPEBBHUTENbHO [OPOryi0
MuUKpOCXeMy, a8 QNA aHanoro-yndposBoro npe-
ob6pa3oBanns W NHANKAUWN UCNONB30BaTH Masno-
rabapuTHbIi BCTPanBaeMblii BONbTMETP, KynneH-
HbLIA B MHTepHeT-MarasnHe.

noxa3aanua 200, ctano pasHeiM 3 B. Cxema nopaboTku uame-
putens npuseneHa Ha puc. 2. KoHaeHcaTopsl, AMOAbl ¥ pe3un-
CTOp R5 Ha 3TOM pUCYHKE — 3NEeMeHTbl paHee ONWCAHHOro
ycTponcTtea. MNpu NoYTH NONHOK 604Ke NOKa3aKue BoNbTMETPa
PV1 ponxHO BbiTe 0k0oNo 150, ero BXxoAHOE HaNpPAXeHue npu
aTom — 2,25 B, HO Ha peanctope R5 — scero 150 mB. MoxHo

probpeTEéHHbIn uMPPOoBON TPEXPa3pAa- K bie. 8 DA —
HLI BCTpaneaembi BOALTMETP cO cBe- K+ C1 = I -
TOAUOAHOW UHAUKAUMER N MaKCHUManbHLIM ==t 4$3mx DA1.1 PV1 gxpacu.)
| npeaenom nameperna 200 B umen Ha exoae K AaTumKy x16 B YE.”_KQ&OA o 3J;]1 _ Bx./V —_
| NEAVTENb HANPRXEHWA N3 PE3NCTOPOB 510 v - . l ) (Genen)\&/ 0MA g
8 kOm. Pesuctop 510 kOm Ha nnate 6bin RS* ca + (vepn.) E
3aMKHYT nepembikoi (puc. 1), B peaynorarte 820 47 nx x o
4yero HanpsaxeHwe, KoTopoe Heobxoanmo KK;%AZS x10B [R6 @
noAaTh Ha BXOA BONLTMETPA ANA NONYHEHUA 33«
— -Cl-- . ' . > -
Puc. 3| oo DA1 LM358N K amn. 4 DAt <——
Puc. 2

yBE€NU4YUTL CONPOTUBNEHNE ITOIO Pe3ncTopa, 4Tobbl NONYyYnTL
Heob6xoauMOoe HanpAXeHwe HAa HEM, OAHAKO HeNMHenHOCTb
uameputTens Npu 3TOM pes3ko BO3PacTET. AnA coxpaHenus
MANOu HenuHewn-
HOCTH Heobxo-
AWMO  yBenuuuTe
3TO HaNpAXeHue 8
2,25/0,15=15 pas.
Takoe ycune-
HUe HEeCNOXHO No-
NY4UTb, UCNONLIYA
oavH OY, ana atoro
NOAOMAET MMUKPO-
cxema LM358N.
QY 310i  MUK-
pOCXeMbl  O4EeHb
yao6Hul anA pewe-
HWUA NOCTABNEHHOM
3ana4m, NOCKONbLKY
nMerT A0NycTu-
Mble  UWHTepBans
N3MEHEHUA  Kak
BXOAHOr0, TaK u
BBLIXOAHOrO CuUrHa-
na, HavuvHalowu-
eca ot 0B. Noa-
KNKOYEeHME BXOA08
. sTOporo QY DA1.2
UCKNIO4aeT BNUA-
HUe HaBOAOK WU
yTeuek Ha paborty
3TOW MUKPOCXEMBbI.
CooTHOwWweHne co-

| npoTueneHuii pe-




ancvopos R7 u R6 obecnewupaer He-
06xoanmbIi k03P PUUNEHT yeuneHua

K, = (1+R7/R6) = 1+47/3,3=15,2.

B ycTpoicTee ucnonb3oBaHa padee
M3roTOBNEHHAN NeYaTHasa nnarta name-
pyTENa YPOBHA, AONONHUTENLHO Ha Held
yCTaHOBNEHA NPOBONOYHAA NEPEeMbIMKA,
COEANHRAIOWAN MUHYCOBLIA BbIBOA KOH-
aeHcaropa C3 ¢ MUHYCOBOW NuHnen
NUTaHNA ycTponcraa. 1oNnoNHUTENbHbIE
nevann (DA1, R6, R7) yctaHOBNeHb) Ha
HebONbWON MOHTAXHOW nnarve, nNpea-
HA3HAYEeHHOW ANA pacnankyn BOCbMUBLI-
BOAHbLIX MuUkpocxeM B kopnycax DIP.
NnaTta 3akpenneHa BCTbIK C OCHOBHOR
nnaTton € NOMOWbLIO ABYX OTPE3KOoB
MEAHOro npoeoaa amametpom 0,6 mm,
Cnyxauwnx Takxe ana aé ACAKNIDYSHWNA.
AopaboTaHHbihi M3amepuTens cobpax
B NnacTMaccoBom kopnyce ¢ raBa-

puTHbiMKU pa3amepammn 100x60x25 mm
(puc. 3).

HanaxuBarb YCTPOWCTBO HE CROXHO.
B3ameH peanbHOro paTtymka yaobHo
WCNONbL30BATH KOHAEHCATOP EMKOCTbLIO,
coOTBETCTBYIOWEN NOYTU nonHon Gouke
(puc. 4), 8 paHHOM cnyyae — 270 nd.
Ecrn nokasaHns He COOTBETCTBYIOT
HeobBxoauMbIM 1 peancTtopom R3 He yaa-
érca nony4ntb Tpebyembii pel3ynorar,
MOXHKO nopobpars pesuctop RS vwan
konaeHcatop C2, peanctopel R1, R6, R7
(cMoTpSR, 4T0 yaobree).

Ans NnuTaHus uamepurens He obs3la-
TENbHO WMCNONL30BATL WMCTOYHUK 9 B,
NOCKONbKY MuKkpocxembo cepuin K561,
LM3S8N u BONbTMETP HE KPUTUYHBL K
HanpaxeHuio nutaHuns. MoxHo, Hanpu-
Mep, ucnonsv3osarte cra6wnm3mpoaan-
Hbih BN C B8bIXOAHBLIM HANPAXEHUEM

12 B, HO TOrQa Ha 3TO HanNpsAXeHwe
AONXHLI GblTb PACCYUTAHbl OKCUMAHLIE
KoHaeHcaTopbt. Mcnone3osaHue crabu-
nu3uposaHHoro 6N Ha 5 B BOo3MOXHO,
HO 3TO HECKONBLKO XyXe, NOCKONLKY yBe-
NNYUBACTCA HEAMHENHOCTL. Mpwu oTAnYy-
HOM OT 9 B HanpAXeHun NUTaHua cneay-
eT, 8 nepsom npnbnuxexHun, nponop-
UWNOHANLHO €My U3MEHUTL ConpoTusne-
Hue pe3uctopa R6, NOCKkOoNbky u4em
ablle HanpAXeHne NuTaHna, Tem 6onb-
we curHan Ha pe3uctope R5 u rtem
meHbuwee ycunenwe tpebyetca ot OY
DA1.1,

MoxHO npumennuTb 6onee peweésbin
W pacnpoCTPaHEHHLI BCTpauBaembuin
BONBLTMETP C NPEAENbHLIM HANPSXEHWU-
em 100 B, HO B 3TOM Cnyuyae uHaukauva
6yner 8 NpoueHTax OT MakCUMansHOro
3an0ONHEHuA.

("-“4," u — — g — P - 1 y om 5 ‘-.1 Co I
CTeHO AN NSYy4eHUusa paooThbl

JIOrMM4YeCKMxX asnemMmeHToB

M. LLIYCTOB, r. Tomck

Crena npegrasnaved ANA HarnNf[HONro N3YYEHNN HaYNHaIOWNMN

paguonmoburenamu @yHKLNOHNPO
MeHTOB UNPpPoBOKi TEXHNKN, pabo
WbI0 MUHUMANBLHOIrO Habopa anem
AUo[OoB, ANO[OB U PE3UCTOPOB.

peanaraemMbiin CTeHAQ NO3BONRET

HarNAgHO MANKCTPUpoBaThL paboTy
OCHOBHbLIX (6a3oBbix) nNoruveckux ane-
menTos: NMOBTOPUTENDL; WUHBEPTOP;
nwnn; MNN-HE; N; N-HE; NCKNOYAIO-
LWLEE NNN; NCKITIOYAIOWEE UNN-HE, a
TaKKe TaknX HEKNACCUHECKNX 3NEMEHTOB,
kak IAKBUBANEHTHOCTb u OKBWBA-
NEHTHOCTb-HE.

B rabn. 1 npueeaerb YO 0CHOBHbIX
NOrn4ecknx 3NeMeHTOB, NPUHATbIE B
pa3Hbix CTpaHax B pas3Hoe BpemAa, a
TaKKe 8 NPOrpaMmax CXeMOTEXHUYECKO-
ro MOAENMPOBAHWNA. 3TO NO3BONUT YMTa-

BaHUA OCHOBHBIX NIOrNYECKNX 3N€e-
Ta KOTOPbIX UMUTUPYETCS C NOMO-
eHTOB — nepexnioyarese, CBeTo-

Tento ceo60aHO OpueHTUPOBaTLES B 060-
3HAYEHURAX AOMUYECKUX 3NEeMeHTOoB,
BCTPEHaWKUXCA Ha CTpaHnuax TexHnye-
Ckvx nagaumn. B aton xe tabnuue npu-
BeaeHbl DOPMYNbI AN ONUCAHUR UX
paboTu, a Takke Tabnuus MCTUHHOCTN,
KOTOpble 0TO6PAXAIDT peakuunio BbIXOA-
HOro curHanaY Ha COBOKYNHOCTb BCEBO3-
MOXHbIX COYeTaHWN BXOAHbLIX CUrHanos
X1, X2 ... Xn.

Ha pwuec. 1—puc. 10 npusenexsbl
3ANEeXTPUNECKUE CXeMbl Y3NOB, NO3BONAIO-
wmx umuTnpoeaTts paboty 6a3osbix Noru-
Yecknx 3nemMeHTos. Ons HarnaaHOCTU ”

nosbiwerus 3PPEeKTUBHOCTN BU3YaNntLHO-
ro 80CNpuATUR MHPOPMALNU NOrMHECKUM
YPOBHAM COOTBETCTBYIOT CBETAWME Pa3-
HOouBeTHble cBeToanoAbl. Ceetoanon 3e-
NEHOro CBEYEHUR COOTBETCTBYET YPOBHIO
nor. 0, ceeToAMOA KPACHOTO CBEYEHUA —
YypPOBHIO fnor. 1.

Pabora cBetoaMoaHbix MHAUKATOPOB
OCHOBAaHa Ha TOM, 4TO NPW NAPANNENLHOM
NOAKNIOYEHUN ABYX PA3HOUBETHbIX CBETO-
AMON0B 4epe3 TOKOOrpaHU4YUBaAIWNHT
Pe3nUCTOP K NCTONHUKY NUTAHUR BECb TOK
6yner nporekaTts yepes ceeroauon, Tpe-
Gyiouwmii MeHbLUero HaNPRXEHUn, AocTa-
TOYHOrO ANA ero ApKoro ceevexusn (1, 2).
Hanpumep, cseTtoanon KpacHOro ceeve-
HWA, Kak npasvno, 6yner ceetuTte npu
HanpaxeHua 1,8 B; ceetoanon 3enéxoro
csevyeHunn npu Hanpaxexnun 2 B.
CnegnosaTtencHo, npy NapannensHom Noa-
KNIO4EHUN ABYX CBETOANOL0B KPACHOMO Y

MNOBTOPUTENDL
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Ta6nuua 1

Puc. 4|

3eNEHOrO CBEYEHUR Yepe3 TOKOOrPaHNIn-
8AIOWNIA PE3NCTOP K UCTOMHUKY NUTAHUA
ceeTuTbeA GyaeT TONLXO CBETOAMOA Kpac-
HOrO CBEYEHWRA.

Ana Toro 4Tobbl CTan ceeTuTL CBeTO-
AMOA 3IENEHOro CBeYeHna nNpwm napan-
NnenbHo eMy NOAKNIONEHHOM cBeToanoae
KPACHOrO CBEYEHWA, OOCTATONHO nocne-
A0BATENbHO C KPACHBIM NOAKNOYMTL

KPEMHUEeBbiA avoAn. ITO TexHuueckoe
peweHue NO3BONNNO CAeNaTb NPEAENbHO
NPOCTbLIE UMUTATOPLI PABOTHI NOTUHECKKX
3N1EeMEHTOB.

QDyHKuMn OCHOBHBIX (6a308biX) norun-
yeckux anemeHTos [(3—5] n ux umurato-
pbi.
"NOBTOPUTENDL™ (REPEATER) —
NOFUHECKN  INEMEHT, BBHINOAHAIOWNNA

|
i
| H YTO NOMMYECKMX INEMEHTOB Ocymno- o Tabnuua uctviirocT™ |
| AOMASCKORO ANMatN Multisim DIN ANSI roCT wIEC TPam At x1 | x2 | v [
]
NosTopnrens — - 0 - 0
l (Repeater x— D> x—}v x4>— G BN et d fer S Y=X oz |9
Wnseprop = (O —
Inverter L] = 4| So— v| X— 1 p—Y|X Y=X 9 .2 L
e x— > Y| X ) X = Y — 1 0
X1 —] - | X1 1— 0 0 0
WM (OR) X1—>=1 - y|X1 D_y At 1 f—Y|xe—=| vexiex2 o 3 ]
x2— X2— X2 X2 vy 1 1 3
X1— _ X1 — 0 0 1
UNU-HE (NOR) XI5z by }—-Y X1 v i 1 7 PV o 0 1 0
x2— X2— x2 x2— v 0 0
-_r 1 1 0
X1 | X1 — 0 0 0
wo s e DD e e 1]
X2 X2 x2 x2 v 1 1 1
l ] x1—] - 1= o o | 1
W-HE (NAND) x| & —v| | Y X‘:DD_ Ve & P—Y|xe—| verizz ? 3 } |
x2 Y —— 1 1 0
— X1 _ — 0 0 0 ‘
noowaowee mm (X1 =1 [ " T} | X! v [ =1 =¥ o |Y=Xeexi2 | 0 | 1 | 1
| (NOR) X2 — X2— X2 X2 1 0 1
Y =S 1 1 0
X1— X1 X1— X1 0 0 1
mcmo(\;&ng%ssnm-ue X‘: =1 L v ®@)—v D—v o =1 p—v | x2 —-|Y = X1X2+X1X2 ‘1) (‘) g “
| x x2— < Y L I :
1§
U byHkuUMIO NnosTOPUTENA CUrHana (puc. 1).
Mpu nopave Ha BXOA TAKOr0 3INEMEHTA
1 r— Boixon ynpasnsiowero curHana X Ha suixone
B Bod 2 anemeHTa chopmupyerca curdan Y, non-
XoA 1 R!\\" Kl X0A ! HOCTLIO MOEHTUUHLIA BxoaHoMy. B nono-
! ! SA1.2 xeHun nepeknoyaTens SA1, nokazaHHOM
sat1 0 | SA21 0" R21«x|| . ] Ha Cxeme, CBETAT CBETOAUOAbI 3ENEHOrO
Al | faakilirg I SA22 R3 1k '
g ! ..1,_1 ! — >+ CBENEHMA, MHAMUMPYA TEM CambiM Npu-
" g" I 1 g i cyTcrene Ha Bxone u sbixoge nor. 0.
g U o U A U U O o
A2 n KN Hne SA1 TaBuT CBETUT!
HL1 @@ HL2 IHL3 3@ HL4 @@ {HLS 3@ HL6 @D epexniosenne SA1 3ac ®
1 H o CBETOANOABI KPACHOMQ CBEYEHUA, Xapak-
. i — - TEPU3YA TEM CaMbiM YPOBEHb HaNpPAXE-
HWI HA BXOAE U BLIXOAE NOTMYECKOro ane-
Puc. 3| MeHTa Kak nor. 1
—_ "MHBEPTOP”, "HE™ (NOT) — norwue-
CKMI1 3NEMEHT, BbINONHAIOWMIA DYHKLMIO
W-HE nHBEPCUN curHana (pmc. 2). BeixoaHon
" Bc curHan Y ABNAReTCA "3epkansHOn” nawn
| “nepesepHyTOn” Konuewn BxoaHoro. Koraa
Bxon! R11k | Bxoa 2 : Ha Bxoae 3anemeHTa nor. 1, Ha suIxone —
] I o B nor. 0, n Hao6opoT. B 3TOM UMUTaTope 3a
- ! o R21 ! CYET TOro, 4TO B €ro BLIXOAHON uenw
SA11 2 yoosAaz 2 el o NOCNeRosaTensHoro €O CBETOAVOAOM
"= : 11 y o HL4 kpacHOro CseveHnn BKNIOHEH KPEM-
‘ nyo /;4 0" //,4 : iqu /;4 " //,1 : m Huesbliin amon VD1, 8 NnokasaHHOM Ha
Hu@@ HL2 'aLa @a HLA @@ { Cxeme MOOXEeHMM nepexniovatens SA1
! : CBETATCA BXOAHOW CBETOAMOA 3ENEHOrO
-9 o —
] [}

caeveHun nor. 0 1 BLIXOAHOW CBETOAMOA
KPACHOro Cee4eHnn nor. 1.

“"UIIN" (OR) — noruueckunin anemenT, 8
KOTOPOM BbIXOAHON curHan Y npuHumaet
3HaveHue Nor. 1 Npu HannYun Ha xoTA 6ol
OAHOM M3 €r0 HECKONBLKWX BXOAAX CUrHana
nor. 1 (pnc. 3). Ecnun Ha BCex exonax
nor. 0, Ha Bbixoae anemeHTa TaKke nor. 0.
3JTOT MMKUTATOP, A TaKke nocheaywowme
UMEINT HECKONbLKO BXOA0B ANA OQHOrO
3NneMeHTa BXxoAa, Ha KOTOPLIe C NOMOWbIO
nepekntovaTenein MOXHO NOAABaTL "noru-
Yeckve yposHu'.



]
E’» Buixon
Bxon1 R11k Bxon 2 |
NS g :
|
- i | SA12  SA22
sat1 0 I SA21 00 R21k| R3 1k
o | o i — —
| [} [o0]
ey olg |owelg Ty 4 oHg  wls @
m15@ HL2 Ima@@ HL4 i) 1HLS me@@ o
I !
I > ] ] > -
[Puc. 5|
WU-HE
3— Buixon
R3
s A1k sm2 sa22
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HLS S@ HL6
MCKIMIOYAIOWEE MNK
| =1 Boixon
Bxoa1 R11k Bxon 2 1
N @
-~ i —— SA1.2 SA22 L.
SA1.1 | SA21 T K : K .
nqn : "y : o
P R O R :
HL1 @D HL2 IHL3 S@ HL4 S@ | o
{ | : -
] [}
{Puc. 7|
UCKNIOHAIOWEE MNKN-HE
=1 Bbxog
Bxoa1 R11x Bxop 2
1 P
i
o .
SA1.1 I SA21 00 R21«k
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.
HL1 @D HL2 .HL3@D HL4 D
)
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e ]

Puc. 8

“"NNNU-HE” (NOT-OR, NOR) — norun-
Yyeckwnin dnemeHT, npeacTasnaeT cobon
nocnenoBaTeNbHoOe BKNIOYEHWe 3ne-
menToB NJTN (OR) n HE (NOT) (puc. 4).
BoixoqHoi curHan Y anementa UNN-HE
npv HanuuMm Ha ero sxoanax nor. 0 npu-
HUMaeT aHaveHue nor. 1. CtouT xoTa 6bi
OAHOMY W3 BXOAHbIX CUIHANOB NPUHATL
3Hayenne nor. 1, soixoqHown cwurHan Y
NepeKnNioYnTCA Ha yposeHb nor. 0.

Hebonbwoe wameHeHne B cCxeme
COEAUHEHNA nNepexniovaTenen B BbIXOA-
HOM Y4aCTU NO3BONAET NONYYNTL UMUTATO-
pbi anemenTos N u U-HE.

"U" (AND) — noruveckuin anemeT,
BbINONHAIWMNA  DYHKUUIO COBNANEHURA
(pnc. 5). Ero 3KBMBANeHTHYO CXemy
MOXHO NPEeACTaBuTb B BuAae ABYX wiu
HecKonbkux (N0 YNCny BXOA0B) NOCNERD-
BATENbHO BKAIOYEHHBIX INEKTPUHECKUX

Knoyen (Bblkmovarenen): BLIXOAHON
curHan Y 6yaeT nmerb 3HaueHue nor. 1
TONbKO B TOM Cnyyae, ecnu Ha ece
8X0Abl 3TOr0 NOrM4ECcKOro 3feMeHTa
6yneT nopaH yposeHs nor. 1.

"U-HE” (NOT-AND, NAND) — no-
UYECKUIA INEMEHT, NPeACTABNAIOWNA
coboi nocnenosarensHO BKAKOMEHHLIE
anemeHTol "N u "HE" (puc. 6). Mpn
OQHOBPEMEHHOW noAave Ha BXOAb
3TOro 3nemeHTa yposxen nor. 1 Ha
sbixoge Y anemexta Gyner ypoBeHb
nor. 0. Ecnn xoTa 6bl Ha 04HOM U3 BXO-
NOB 3NEeMEHTA BXOAHOM CUrHan npwu-
MeT yposeHb nor. 0, CUrHan Ha sbixoae
YCTPOACTBA HEMEOANEHHO NepeKto-
autca ¢ nor. O Ha nor. 1.

DanbHenwan HeCNOXHAN MOAEPHU-
33aUunnA CxeMbl COeAUHERUA Nepekniova-
Tenen 8 NPUEMHON 4actu no3leonnert
NONYYNTL UMUTATOPLI [PYrUX ABYXBXO-
NOBbIX 3NEMEHTOB.

"UCKJTIOYAIOWEE WU~ (EXC-
LUDING OR, XOR) — noruveckuvi
3NEeMEeHT, ANA ABYXBXOAOBOro BapwuaH-
Ta KOTOPOro BLIXOAHOW curHan Y npwu-
~  HUMaEeT 3HayeHue Nor. 1 ToNbKOo Toraa,

KOrAa Ha OIHOM U3 ero BXOA0B NPUCYT-

creyeTt nor. 1, a Ha apyrom — nor. 0

(puc. 7). CTonT HapywuTe 3TO yCno-

BUE, CUrHAN HA BLIXOAE INEMEHTA NpU-

meT 3HaueHue nor. 0.

"MCKNIOYAIOWEE WNU-HE"

(EXCLUDING NOR, XNOR) — noru-

4ECKWA 3NEMEHT, AN ABYXBXOR/OBOMO

BapwaHTa KOTOPOro BbIXOAHOW CUrHan

Y npuHumaeTt 3Havenne nor. 0 ToNbko

TOrAa, KOraa Ha OAHOM K3 ero Bxoaos

npucyTcTeyet nor. 0, a Ha Apyrom —

nor. 1 (puc. 8). CtouT HapywuTe 3TO
yCnosue, CUrHan Ha BbIxOAe INeMeHTa

NPUMET 3HaveHune nor. 1.

0Oco60 CTOMT OCTAHOBUTLCA HA ONK-

CaHun NmMnTaToOpPOoB NOrnvyeckux aIne-

meHTos IKBUBANEHTHOCTL u

3KBUBANEHTHOCTH-HE. Ormetum,

470 B "4UCTOM BUAE" TAKME 3NEMEHTSI

HEe BCTPEYAIOTCA, M NPOMBILNEHHOCTD

X He BbiNyCKaeT, XOTA NONEe3HOCTb

TaKkux 3NEeMEHTOB B HEKOTOpLIX Cny-

Yyaax ouesuaHa. MNpu HeobxoanMoCcTu

NoAOGHbLIE NOrnYeckne 3NEMEHTbI

MOXHO C03AaTe NYTEM oObeanHeHus

HECKONbKUX APYruxX NOru4eckux ane-

MEHTO8 Pa3NMYROro HA3HAYEHUR.

OTMETUM, NTO ANR uMUTaumum PaboTel

3aTuUX 3nemeHTos notpebosanochL muc-

NONbL30BaTb TPU BX0AR, NOCKONLKY B

ABYXBXOA0BOM BapwaHTe 3atn ane-

MEHTHI NPEBPALLAIOTCH B ONUCAHHBbIE
paHee anemenThl MCKNIOYAIOLLEE UIU
u UCKNIOYAIOWEE NNN-HE.

"IKBUBAJIEHTHOCTb™ (EQUIVA-
LENCE) — norunveckuin anemenT 6onee
CNOXHOro NOCTPoeHMs (puc. 9). OH
umeeT Ha soixoae Y nor. 1 TONbKO B TOM
cnyvae, Koraa sce, 6e3 UCkNIoYeHun, cur-
Hanb! Ha ero exogax 6yayT uMmeTb OAVH 1
TOT X€ (TOXAECTB8EHHbIN, 3KBUBANEHT-
HbI) NOrUYECKWIA YPOBEHb, NPU4EM He
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OAHOBPEMEHHO CTOUT y6eanTecs,
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Puc. 10

MMeeT 3HavYeHus nor. 1 3To wnn

DparmMeHT 803MOXHOro opopm-

nor. 0. Tabnuua UCTUHHOCTU 3TOrO
NOrn4eckoro anemeHTa — 1abn. 2.

"OKBUBANEHTHOCTb-HE"
(NOT-EQUIVALENCE), HEJKBMU-
BANIEHTHOCTb — noruveckui
BNEeMEHT, MMEIOLLMIA Ha Bbixoae Y
nor. 0 TONLKO B TOM Cnyvae, Koraa
Bce 6e3 UCKMOYPHUA CUrHaNL Ha
ero sexonax 6yayT UMeTbL 0aUK U TOT
xe (TOXAECTBOHHLIN, IKBUBANEHT-
HbIA) NOFUYECKNIA YPOBEHD, NPUYEM
He UMeeT 3HaveHus, Nor. 0 3To nan
nor. 1 (pmuc. 10). Tabnnua mucTun-
HOCTU 3TOFO NOTMYECKOro 3NeMeH-
Ta — T1abn. 3.

Ans nNuTaHWA CcreHpa MOXHO

U-HE (NAND)

@
@

NeHnn nepeaHen naHen OgQHOro n3
nMMTaTopoe PaboTbl NOrMYecKoro
anemeHTa npueeaéH Ha pmc. 11.
Haa camum CreHAOM pekomeHAay-
€TCA ANA HarNAAHOCTU paamecTuTL
yBenu4eHHyto Tabn. 1.
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