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«B 1895 roay Ilonos BO Bpems
CBOMX MCCJICA0BAHHH, LEBI0 KO-
TOPbIX ObLNO #3yHeHue 3NeKTPH-
YeCKHMX paspanos B armocdepe,
npuayman GopMHpoBaHve Tee-
rpaHbIX CHIHATOB MPH NOMOLUM
BOJiH [epua, uMenHo emy Mbt 005-
3aHb] NIePBbIM pasuorenerpadHoIM
AnnNapaToM».

¥z doxvmenmos «Fpedsapume.ohiol konghe-
peliult ne Gecnposooviol  me wwepaibuti»
Bep.un, 1903
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PAIUOJIIOBUTEINLCKUE MY3EU |

Bopnc CTENAHOB (RU3AX), r. Mocksa ’ w

B nocneghve rofbl 8 CTPaHE BO3POXIAETCH WHTEPEC K €€ WCTOpUM
BoobLe ¢ K KCTOPUKM TEXHUKW, HEPA3PHIBHO CBA3AHHON C UCTOPWEN Kak
Takosol. BosHukin (n He Toneko B Mockse) panuonicburensckue (7. €.
HenpogecCcoHanbHbIE ) My3eH, B KOTOPLIX 3HTy3uacTbl cotpatoT obpas-
Libl paguoTexHMHeckux MpubopoB 1 annaparypsi, fOABUBLUWMECH YYTb
6onblue yem 3a 100 net cylecTeoBanua Paguo. Olu naoT HaMm BO3MOX-

% HOCTb MPUKOCHYTHLCS K paanopapureTam, KoTopele CRyXunu Yenoee4ecT-
By BCE 3TUICAbl.

{cm. cratbio Ha c. 4)

PyxcBoautenn myseer Banepuii Npomos, OauH U3 yeThipex 3an08 My3esd
Esrennii Cyxosepxos v Nasen Bnagumupos «Paguo 1 paguoniobuTenbCcTBa»
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CUIrHAJIN3ATOP BO3roPAHUA
MUKPOCXEMHbBIE CTABUJTU3ATOPDI

Tupax xypHana «Paguo» Ne 2 caaH ans paccbinkv nognucymkam 03.02.2009 r.
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3a copepxaHue peknamMHoro 06LABREHUA OTBETCTBEHHOCTbL HECET
peknamoparens.

3a opyUrMHanbHOCTL U CoepXaHue CTaTbi OTBETCTBEHHOCTbL HECET aBToOpP.

Pepakumsa He HeceT OTBETCTBEHHOCTH 32 BOSMOXHBIE HEraTUBHLIE NOCNEACT-
BYAi UCNONb30BaHUA ONyBAMKOBAHHBIX MAaTEPUAsoB, HO NPUHUMAET MEPbI NO UC-
KNIOYEHWIO OLIMBOK M ONEYaTox.

B cnyyae npyema pykonucu kK nybnvkauum peaakuma cTaBut o6 3ToM B U3Be-
CTHOCTb aBTopa. [pK 3ToM pefakumua Nony4aeT UCKMOYUMTENLHOE NPABOo Ha pac-
NPOCTPaHEHUE NPUHATONO NPOWU3BEAEHUA, BKIIOYAsA ero Nybnvkauuy B XypHane
«Pagno», Ha UHTEpPHET-CTpaHuuax XypHana, CD unn nHeim o6pasom.

ABTOpPCKOE BO3HArpaxaeHue (roHopap) Buinna4yMBaeTcs B Te4EHUE O[HOro
Mecsiua nocne nepeoit Nnybavkauum B pa3mepe, onpeaenieMomM BHYTPEHHUM
CNpaBoYHUKOM TapudOoB.

Mo ucTeueHUn opHOro roja ¢ MOMEHTA NepBoii NyGnvkauMmu asTop UMEEeT
npaeo ony6nMKoBaTb aBTOPCKUIA BAPUAHT CBOEr0 NPOU3BEAEHWA B OPYrOM MEC-
Te 6€3 NpeABapUTENBHOrO NUCLMEHHOT O COrNacusa peaakunn.

B nepenucky pepakuus He BCTynaeT. Pykonucuy He peLeH3npyroTCa U He BO3-
BpALLAIOTCA.

© Paauo®, 1924—2009. BocnpousseeHre MaTepuanos xypHana «Paamo»,
WX KOMMEpPYECKOE UCMOoNb30BaHUE B N0OOM BUAE, NONHOCTBLIO UNW HaCTUNHO,
NONYCKaETCA TONBKO C NMCbMEHHOMO PaspeLueHrs pegakuuu.

Otneyararo B 000 «U Megua-MNpecca», 127137, Mockea, yn. «Mpaege:»,
n. 24, ctp. 1. 3ak. 90327.

a? KomribloTepHas cetb pepakuuun xypHana «Paguo»
YN’y  paxopuTcs nop 3awwmTon AHTUBUPYCHOW MpPOrpaMmbl

> DrWEB W. Janunosa.
\ Texnuyeckan nopgaepxka 000 «Canfl» (CankT-MNeTtep-

http://www.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
Wureprer: www.comstar-uts.ru

6yprckas aHtuBupycHas naéoparopus WM. Janunosa).

PaguonwooburennckKkue

Mmy3eun MocCkBbI
Bopuc CTEMNAHOB (RU3AX), r. MockBa

aLL XypHaU1 Ha CBOMX CTPaHULAX BPEMS OT BPEMEHW pacCKasblBa-

€T 0 paanonoBUTENBCKMX MYy3E5X CTPaHbl, UCMOJb3YeT UX 3KCro-
31K AN TOMO, YTOObI NO3HAKOMUTL YUTaTenel C UCTOPUeld pasBuTUs
MUWPOBOI PaJNOTEXHNKM U Paavo3nekTpoHuky. MoBoaoM ans Bo3spa-
Ta K 3101 Teme nocnyxuna VI Hay4yHO-NpPaKTMueckas KoHQpepeHLMs
"HcTopus TEXHVKW M My3€eMHOE AIEN0”, KOTOPYIO B Aexabpe MuHyBLLIEro
rofa npoBoavnmM MOCcKOBCkuiA MonutexHuieckui Myaein, MHcTutyT rc-
TOPWUW CTECTBO3HAHWA U TexHWkM umenun C. U. Baesunosa Poccuiickoit
AkagemMun Hayk 1 ACCOUMauUMs HayYHO-TEXHUYECKUX My3€€EB CTpaHbI.

310 6bIN0 MeponpusTUe MPOQECCUOHANOB, MOCBSLLEHHOE BCEM
HarpaeneHnsIM UCTOPUMU TEXHUKW. W BbiNno AeiCTBUTENBHO NPUSITHO
YBUOETL B CrMCKE AOKN3M0B TPY COOBLLIEHUS O paaMONMoBUTeNnbCKUX
My3esix Mockeel. [la 1 B Lenom Cioeo “"paguo” rnpoaByyasio Ha 3TOM
KOHMEPEHUMN OYEHb BHYLLMTENBHO — K3 npumMepHo 60 noknanos u
COOBLLEHUI LLIECTb OTHOCUNUCH K UCTOPUM PAAMOTEXHUKU. TPY U3 HUX
6bin1 npeacTasneHbl coTpyaHukamm MemopuaneHoro myses A. C. lMNo-
rioea CaHkT-MeTepbyprekoro rocyAapCTBEHHOIO 3M1EKTPOTEXHUYECKO-
ro yHusepcutera ("NIOTN") u LleHTpanbHoro Myses CBA3W UMEHU
A. C. MNoroea (r. CankT-Netepbypr), a Takke Myses paovoTteneBu-
3MOHHOrO BewaHus OCTaHkuHCKOM TenebaruHm.

JBa 13 Tpex MOCKOBCKUX PaauoniobuTenbckux My3eeB GyHKUMO-
HUPYloT Ha 6a3e obpasoBaTesibHbIX yypexaeHui — My3seld "Bcé o
paavio” npu wkone Ne 1084 n myseit "Paguo 1 pagvoniobutenscrea”
npu ueHTpe obpasosanus Ne 1685. MNepebilt U3 HUX nosieunca 6naro-
naps 3HTy3vasmy Maena Bnagumuposa (RV3BC) Ha 6ase ycriewHo
paboTaBLUEel LIKOMBHOM KONNEKTUBHOW paguocTaHuum RZ3AXG. B
3TOM My3€ee NpefCcTaBNeHbl NPakTUYecKu BCe HarnpaBieHus oTeye-
CTBEHHOW paaMo3/IEKTPOHUKM — MHOIO MpueMonepeaaroLLell cBsaa-
HOW annaparypbl (BOEHHOW U rpaxaaHCKo), GbITOBOM U KOHTPOJIbHO-
M3MEpUTENLHOW annapaTypbl, a Taike anemeHTHon 6asbl. Ocobo
X04eTCs NOAYEepPKHYTb, YTO B HEM €CTb 1 3KCro3uuus, noCBALLEHHAA
MCTOPUU HEKOTOPbIX OTEYECTBEHHBIX pPaavo3aBoaoB. Myseitr umeer
cBoi cant B UHtepHeTe — <www.rv3bc.narod.ru>.

Myzei "Paavo 1 pagmoniobuTensCcrea” BO3HMK HE HA MyCTOM MecTe.
Ero oCHOBOI MOCAYXuN aHanoruHbIA My3eit, KOTopbIA Havan co3pa-
Barbes eule B 70-e roabl B LieHtpansHom paavioknyde CCCP umenn
3. T. Kpenkens. Bo Bpems npeobpasoBanHuii, KOTOPLIE BeINAM HA OO
LIPK B 90-e rogpl, ata aKcroauuma nocne “nytewecteuin” rio Mockee
pasmecTunack B ueHTpe 0bpa3osaHma Ne 1685. PykoBogut 3TMM My3e-
€M, KOTopbIf, kcTatu, HoeuT umsa 3. T. Kpenkensi, EBrenuin CyxoBepxoB
(UA3AJT). B HeM Tak xe, Kak U B My3ee "Bcé 0 paguo”, cobupaioT n
CBS3HYI0, U BLITOBYIO, 1 KOHTPONIBHO-U3MEPUTESTBHYIO annapaTypy. Ho
onpeseneHHoe BHUMaHue yaeneHo MatepuyanaMm, CBA3aHHbIM C UCTO-
pvein paguoniobutensCTBa B Halein ctpaHe. U 3T0 ecTecTBeHHO,
MOCKOJbKY OH "Bblpoc” 13 My3esi LIPK. Y atoro Myaes Takke ectb CBOM
cant B UntepHete — <http://rrl-museum.cgham.ru>.

Ecnv 311 aBa paavontiobuTenbCckux My3es BeayT NpaKTMiecku BCe
HarpasneHusi pagvo, My3en, CO30aHHbIN reHepaslbHbIM AVPEKTOPOM
000 "®dupma "PKK" Banepuem pomoBbiM (RA3CC), HasbiBaeTcs
"Cpepncrsa cBsiau AByx MupoBbix BolH". B HeM yaarnock cobpars yHu-
KaslbHYlO KOMNEKUMIO TEXHUKM MPOBOAHOW M PaaMOCBs3N, KOTOpLIE
MCMONb30BAMCH BOOPYXeHHbIMYU cunamu CCCP 1 lepMannu Ha Tep-
pUTOPUM HALEl CTpaHbl BO Bpemst Benukon OtevecTBeHHOM BOMHBI.
3peck 1 annapartypa, NMPou3BeaeHHas B HALLEN CTPaHe, U NoCTaBNsB-
LLIASICA HALLIMM BOOPY>XEHHBIM CUMNam ro neHa-nvay. Banepuio pomoy
YAANOCh HAMTL W BKIOYUTB B 3KCMO3ULMIO My3€51 HEKOTOPbIE YHUKaUTb-
Hble 06pa3tbl OTEYECTBEHHOW CBS3HOW TEXHWKM, @ 3KCroauums Mo
CpeacTBaMm CBSi3W BOOPYXEHHbIX cun [epmanum Hanbornee rionHas, ro-
BUOVIMOMY, B CTPaHe (BK/O4asi v npoheCceroHanbHLIE My3en).

Bonee Toro, MMeHHO 3TOT PaAMONIOBUTENLCKUIA My3€it MO YPOBHIO
0TpabOTKU MHPOPMALMM U MO UCCNEAOBAHMAM, CBSI3aHHBIM C 3KCTIOHU-
pyeMoit annapaTypoit, MPakTUieckn rnoaxoaunT K NoHATUio npodeccro-
HaSTBHOMO My3esi, 0CTaBasiCh Mpy 3TOM paamonobuTensckuM. Caint My-
3es <http://www.rkk-museum.ru> yovensieT cBoei MHGOpPMaLMOH-
HOI1 HACBILLEHHOCTBIO, UBO Tak MyBOKO, NCTIONB3Ys BO3MOXHOCTU WH-
TEpPHeTa, MPOHUKHYTL B CYTb 3KCMOHATOB NPy OCMOTPE X B My3€€ Mpo-
CTO HEBO3MOXHO.

TNoxenaem xe sBcemM pannoMIOGUTENILCKUM MY3€siM CTPaHbl
ycnexos B ux 651aropoHoO#i AeaTenbHOCTH — COXPaHEHUM UCTO-
puum paguo!

Oxonuanme. Ha4yano cm. Ha 2-i c. 0610XKH
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Ixcrags crapuHe XYpPHaAXAH..s (1946—1949 rr.) \\U’

19 4 6 Anpenb Paavoniobutenn-koH-
r.crpyx'ropu 1 KOPOTKOBONHOBK-
KW, NOAHSBLUME CBOE YBNEYEHWE OO YPOBHSA
MUWPOBOI CMOPTUBHOW AUCLIMMIMHBI, CHOBA
YBUAENW HA MPUNABKax KHUXHBIX Mara3wHoB
MaccoBbil  PaauontoOUTENbCKUIA  XypHan.
Tenepb OH HOCWUT KPATKOE U €MKOE UMSi —
"PAONO" u aBnsetcsa pyriopom KomureTta no
pagvodukauumu npu CoBete MUHUCTPOB
CCCP u LIC Coio3a OCOABUAXUM CCCP
(O6wecTBO cogpeicTaung obopoHe, aBuaLmm 1
XUMUYECKOMY CTPOUTENbCTBY — npoobpas
6ynywero JOCAAD, Ho 3TO OTAENbHAsA UCTO-
pus. — lpum. pea.). MNo roBoay Bo3poxae-
HUS U3AHKS XypPHAaNa BUOHBIA YYEHBIN, YNeH-
koppecrionaeHt AH CCCP, nHxeHep—BuLie-
agmupan A. W. bepr ckaszan: "... Bo3ob-
HOBJIEHWE BbIXOAA PaanoMIobUTENBCKOro
XypHana nocne LMTENbHONO NEPEepbiBa,
BbI3BAHHOIO BOWHOM, SIBNSETCS BECbMa
oTpagHbiM - GakTom.  [Ipogonxaroiyeecs
ObICTPOE pa3BUTUE PaaNOTEXHUKN TpEDyeT
MPUB/IEYEHNE OFPOMHOIO KOMYECTBA HOBBIX
kaapos... Xyprany "Paauo” npeacrout 6onb-
wasi u OTBETCTBEHHas pabota no BepboBke
HOBbIX K8[1pOB ¥ N0 PacnpoCTPaHEHUIO 3Ha-
HWIA A5 NOBBILLEHUST VX KBanugukaumm... Ot
LYW Xenaio xypHany "Paawo” cnpasutbCs
CO CBOMMM 3apaqamy U YOOBNETBOPUTH
OrPOMHYIO TAry K 3HaHUsIM, CTO/Ib Xapakrep-
HYIO [U1S1 HAPOA0B HALLE BEMKON PoanHbI™.

Xyphan "Paano” Ne 1 otkpeiBancs pas-
BEpHyTO cTateeit 06 otkpeitun A. C. Moroea
M ABYMS 3HAYMMbIMKM MOCTAHOBNEHUSAMU
Coera MunuctpoB CCCP — "06 yupex-
OeHun 3Hauka "TIoYeTHbIN paaucT” 1 exeroa-
HOro npasagnuka "Oxs pagmo” — 7 Masi. [leHb
Paavo YCTaHOBREH B 3HAK MPU3HaHWS B aene
nonynsapu3aumn AOCTUXEHUI OTEYECTBEHHOM
Hayku U TexHUKU B 06iacTv pagmo v noowype-
HUS pagvontobuTenbcTBa Cpeay LUMPOKKX
CNOEB HAaCENEHUsI.

OtnaBas AaHb NPU3HATENBHOCTY M NaMaTU
6oeBbIM riopBuram Hapoga B Benukoit
OTeyecTBEHHOWN BOWHE, XypHaU1 npepnaraet
pBe cratbm — "Pagvo B OTeYecTBEHHOM
BOVHE™ 1 "PaancTi—repom”.

PaamonpoMbILLNEHHOCTL NOCNE pexuma
"BCE ons GpoHTA” NepecTpanBaeTCa Ha TOBa-
pbl WMPOKOrO roTpebnenus. Beero 3a ogmH
rof pa3paboTaHbl U NOCTaBNeHbl B CepuiiHOe
rpOU3BOACTBO 3amMeyaTenbHbIe A1s TOro Bpe-
MEHW NPUEMHUKM UHAVMBUAYAIBHOMO MONb30-
BaHus — “Caniot”, "BO® M-557", "Poauna”,

"Pexopa”, “Boctok” (7TH27).

He 3a6bITbi 1 paavontobutenn — LIC Cotoza
OCOABUAXUM ytBEpAMN MPOrpaMMy paseu-
TUS PAAYIOKDYXXKOB MPY NEPBUYHBIX OpraHmn3a-
umsx obliectea B y4ebHbix 3aBefeHusx, Ha
rpou3BoACTBE U B cenbekux Knybax. CozpaH
LleHTpanebHbid pagvoknyb, npencepatenem
opréiopo  KOTOPOrO  CTan  nereHhapHbIiA
3. T. Kpenkenb. YuntbiBas 6onbLuon agpoexT n
0Taavy eule B AOBOEHHBIE BPEMEHA, MPUHATO
pewenve o nposeneHun 6- BcecorosHoin
3304HON PaavoBLICTaBKU.

YuurbiBas HeoOxoaMMocCTb BuicTpeiuero
1 NOBCEMECTHOr0 BOCCTAHOBNEHWUSI napka
NPUEMHON TEXHUKW P3OMOBELLAHUS, XypHa
BHOBb NPEANOXWUN 0630p CXEM U KOHCTPYK-
LI AETEKTOPHBIX MPUEMHUKOB, @ TakxXe Tpex
MPOCTBIX JTAMMOBLIX KOHCTPYKLMIA M3 paauo-
petaneii ctapbix 06pa3LOB MPOMBILLEHHDBIX
MPUEMHUKOB.

Tupax XypHana nepBoro NOCNEBOEHHOO
roga cocraensn 20 000 3k3emMnnspoB.

19 47 MNonseneHwb vtorn 6-i1 Beeco-
I t03Hoi 3a0uHoN paavoBbIC-
TaBkW. Hametvnack nHTepecHas TeHaeHLUMS —
pagvoBeLlaTenbHble NPUEMHUKA 3aHUMAOT
OTHOCUTENBHO HEGOMbLLIOE MECTO NO CpaBHe-
HUIO C 3KCNOHaTamu Apyrux rpynr. Yee-
JMHUNOCh YUCHIO KOHCTPYKLMIA, OTHOCALLMXCH K
06nactu 1cnonb30BaHUA paavoannapaTypbl B
HapoAHOM XO3AWCTBE, 3aMeTeH PoCT uvcna
TENEBU3VUOHHBIX MPUEMHMKOB, HECTOXHBIX
NOBUTENBCKUX PaancTaHLmiA, 0COBEHHO pesko
BO3pOCNa rpynna M3MepuTeNbHbIX NpUBOpoB
Bcex kareropuit. OtaenbHO Obiny HarpaxaeHb!
rpr3amm 1 rPaMoTaMK IOHBIE KOHCTPYKTOPbI —
B COCTaBE KONEKTUBOB M MHAVBUAYASTEHO.
Ecnv paccmarpuvBare pasaen paavoseila-
TeNbHLIX MPUEMHUKOB, TO HAA0 OTMETUTL
OonpeaeneHHbIA OTX0A 0T KOHCTRYKLIIA ynbTpa-

1 KD
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MHOrONamroBbIX NPYEMHUKOB CO BCEBO3MOX-~
HbIMU YCTIOXHEHUSIMUA CXEM W NepeHeceHus
LieHTpa BHUMaHUsi Ha MOCTPOKY Masionamno-
BblX, M/10rabapuTHBIX, SKOHOMUYHBIX 1 eLle-
BbIX MPUEMHUKOB CRAYLLIATENbCKOro Tuna (c
UKCUPOBAHHOW HACTPOWKOW), PACCHUTAHHBIX
Ha MaccoBoe noBTopeHre. OnMcaHnst MHOMMX
13 HYX OryBNUKOBaHbLI HA CTPaHMLIAX XypHauia.

Takum 06pa3om, paguontobuteny v xypHan
BMECTE C HAMU peLLiasiv BOMPOC rocy1apCTBEH-
HOW MpOrpamMbl NMOBCEMECTHOM paguoduKa-
Lmmn. PaaronpoMbILLNEHHOCTb XOTb U YBENUHU-
J1a BbIMYCK arnaparypbl BABOE MO CPABHEHWIO C
1940-M ronoM, HO nporpammy obecriedeHust
DETEKTOPHBIMU ([ELUEBLIMY) MPUEMHUKAMM
npocTto npoeanuna. Hacronbko, yto MMNCC
(MVWHMCTEPCTBO MPOMBILLNEHHOCTU CPEACTB
CBSI31) CPONHO OBLSIBMIIO KOHKYPC CO CPOKOM
vcnonHenust... 1,5 mecsua. Mo pesynbraram
KOHKypca 6bino paccMoTpeHo 20 KOHCTPYKLIWIA
npveMHukoB, 13 06pasLoOB [ETeKTOpoB U
3 KOHCTPYKLMW FONOBHBIX TenedoHOoB. MepBbiit
npu3 npucyxaeH HUA MIMNCC 3a npuemHuk
"Komcomoned” (koHCTpykTop M. KarnaHos),
BTOpOit — 3aBoay MICC 3a KOHCTPYKUMIO
“Bonna" (M. O6ne3noB) 1 Tpetmin — aptenu
"TeneBuaop™ 3a rnpuemHuk A7-47. Bce cxembl
6binu orybnukoBaHbl B XypHasie. [premMHuKu
rMOCTaBWAM HA KOHBEMEP, U OHU MONL30BASIUCH
OMPOMHBbIM MHTEPECOM, OCOBEHHO MepBbIn 13
HasBaHHbIx. PagvoniobuTteny ctapLuero noko-
JIEHWs1, HABEPHOE, U Ceryac ewe NOMHST 3T0
"yypo" NOCNEBOEHHbIX NET, OHO ObIO Bbl-
MyLEHO TMPAXOM B HECKOJIbKO COTEH ThICSY.
[Ba opyrux Toxe Boinyckanucb, Ho Gonee
CKPOMHOW CEpUeN.

Mo utoram rpoLueaLLen BuICTaBKKW BriepBbIe
nybnukyloTCs camopenbHast KOHCTPYKLMS Mar-

HuTodoHa (B. OxoTHUKOB), nOGUTENBCKUIA
TEeneBM30p C pPasBepTkoin Ha 343 CTpoku u
KUHECKONOM ¢ avametpoM 17 cm (A. KopHu-
€HKO), PpaavoCTaHUMsi KOPOTKOBOJIHOBMKA

(B. XvutpoB).

19 4 8 Ywen ua xmanu M. H. PeibkuH
I'e = 6nuxaitumin CNOABUXHUK

A. C. MNonoga. lMNepebiii HOMEp XypHana OTKpPbI-

BAETCS MaMSAITHOW CTAaTbeN O ero TBOPHECKOM

nym.

Ha Jlenvnrpapckon cryoum “Jlendpunbm”
HaYa/IMCb CbEMKM MONHOMETPAXHOW Xy[oXe-
CTBEHHOM KUHOKapTUHL! "AnexcaHap Morios”.

CHK Coto3a CCP yrBEpxaaeT rosioxeHue o
mepanu um. A. C.lMorosBa 3a BbiAaloLMeECs
HayyHble paboTel B 06NacTM paguoTEXHUKM.
MNepBbiM naypeaTom CTast YNEH-KOPPECTIOHAEHT
AH CCCP B. I'. Bonoram.

B JleHnHrpaackoM 3NeKTPOTEXHUHECKOM
wHcTuTyTe (NN3TU), roe A. C. MNornos 6bin npo-
¢eccopoM 1 nepBbiM BbIGPaHHBIM  AVPEK-
TOPOM, OPraHM30BaH My3eit. B akernoauumsx —
NOJJ/IMHHBIE MPUXMU3HEHHDBIE SK3EMINAPbLI Ha-
Y4HBIX TPYAOB, KOHCTPYKUMA U LOKYMEHTOB
nepBoOTKpbIBaTENs. B riepBuii e aeHb My3el
nocetvno 6onee 1500 yenoBsex.

3a roa ona o3HakoMreHust paavoniobure-
nei 6binn onybrMKoBaHL ONUCaHUA BOCHMU
KOHCTPYKUMIA MPOMBILLIIEHHBLIX MPUEMHMKOB, a
[Nl CAMOCTOSITENBHOMO KOHCTPYMPOBaHUS —
6onee 20, B OcHOBHOM ripu3epoB 7-i1 Bce-
COO3HOW 3a04HOM PaaVOBLICTABKM, UTOM KOTO-
poit noaBeaeHsl B 3ToM rogy. Kpome Toro, Ha
CTpaHULaX XypHaIOB MPUBEAEHB OMMCaHWS
Pa3NNYHBIX M3MEPUTENBHBLIX NPUBOPOB, KOpPOT-
KOBOJTHOBbIX 1 Y/ETPAKOPOTKOBONHOBBIX NtoBU-
TENbCKUX PAAMOCTAHLIMIA.

PekoHCTpyKLMS MOCKOBCKOrO TeneLeHTpa
C NepeBoaOM BelLiaHus Ha 625 CTpok v BOCcCTa-
HOBJIEHWE JIEHWHIPAACKOro TeneLeHTpa co
cTaHpapToM 441 ctpoka nobyaunu paavo-
nobutenen K HOBbIM MO1CKaM B CBOEM TBOP-
uecrBe.

l 9 49 lop npowwen nog nosyHroM “3a
F. CrIOWHYIO  paguodukaumio
ropoaa v aepesHu’”. Hapsiay ¢ a$upHbiM, 6ypHo
HauaJs10 pa3BMBAaTLCS W MPOBOAHOE BewaHve. B
MOoCKBE NMPOBOASTCSA UCMNbITAHWS NEPBOA CUCTE-
Mbl I'lpOBO,U,HOﬁ repenayun TeNneBU3UOHHOIo CUr-
Hana. HanaxeH Buinyck Tenesuaopos “T1 Mock-
Bud" 1 “T1 JlenuHrpag”. M B 3TOM rogy K HUM
pobasunca Tenesuaop "KBH-49" ne-
reHaapHas Mogenb Ha gonrve ropbl. Ha Moc-
KOBCKOM TENELIEHTPE B 3aCTABKE MEX[Y CEaH-
caMy paboTbl NPUMEHMN HOBYIO UCTIbITATE Tb-
Hyto Tabnuuy YUT-0249 (c HekoTOpbIMU MOBU-
brKaLVSMM OHa UCTOSb3YETCA HA MHOTUX TENe-
LieHTpax 1 o Cell AeHb — NPUM. PeL. ).

8-5 Bececoto3Han 3a04Han paavoBbLICTaBKa,
KaK OCHOBHas (p)opMa CMOTPa TBOPYECTBA KOH-
CTPYKTOPOB, BbISIBUNA CTONLKO PaaMoniotu-
TENbCKWUX TANAHTOB, 4TO NyGAMKALMIO pe-
3yNLTATOB NPULLNOCH NPOBOAWTL Pa3AENbHO Mo
rpynnaM YCTPOWCTB, a TONbKO repesuncreHne
[OMIMNOMaHTOB 3aHSN0 TPY CTPaHULIbI MENKUM
yOOPMCTBIM LLIPUGTOM.

B 370M xe rogy B [onMTexHM4eckoM My3ee
OTKPBINACL MOCTOSIHHO AEMCTBYIOLLAS 3KCTIO-
31ums "TIPOMBILLNEHHOCTL CPEACTB CBS3U
CCCP", kotopasi pasaMectunacb B AecATU
3anax 1 6bina npeacTaeneHa BCEMU BUAAMU
PaOVOTEXHUNECKUX U3AENUIA — OT AETEKTOP-
HOrO MpWeMHUKa U [0 pabounx CTaHLmiA
OTpacnen HapoOaHOrO XO3aNCTBa.

Tupax xypHana yBenuueH go 50 Teic.
3K3EMMNSPOB. ]
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Yurarenn, npucnaswue B pegaxkymio mobeie NATs N3 WECTH KynoHoB 38
nonyronme, BMeCTe C 38NONHEHHON aHKETOMH, KOTOPas HANeYaraHa B 3STOM

HOMepe XypHana, CMOryT NpereHAoBaTh HQ OAMH U3 NPH30B.

My,
K]
n{‘:"

<" K 150-nermio A. C. Monosa

B. MEPKYJ10B, r. MockBa

" UcTOpUS OTKPBLITUS Pagmo

"Mbi caenanun OTKpbLITUE, BCE 3Ha4YeHne

KOTOPOro cevivac efsea /M KTo cpasy roimer”.

A. C. Nonoe, 1895r.

16 (4) mapra 2009 r. ucnonusiercs 150 ner co AHA poxgeHus
Anexcangpa Crenanosuya lfonoBa — nepBOOTKpbiBarens paguo. B
nybnmukyeMo# cTtarbe pacCcka3aHo O HelnocpeacTBeHHOW npeAabicTo-
puuM ¥ BonnoujeHun puanyeckoro peHomeHa, Ha3BaHHOIo "pagno” B
XX Beke. MHorme y4yeHbie ObilM HA CaMOM [OPOre OTKPbITHUS, HO
NpUOPUTET BCE Xe NPU3HaBaJIA 3a HALWNM COOTe4eCTBEHHUKOM.

"A6cTpakTHbie " TBOpeHus 6yayuiero

BbiCcTpbIe 1 HEBUOMMbIE 3NEKTPOMArHUT-
Hble konebanus (3MK) nccneposanm MHO-
rve pusmky B eBponeinckux crpaHax n CLLIA
€eule Ao Toro, Kak aHrMNCKUA yHeHbIR-Teo-
peTuk duavkm Ox. Makceenn (1831—1879)
onybnukoBan CBOW 3HaMeHuTbie paboTbl
"AnHaMuueckas Teopus 3NeKTPOMarHUTHO-
ronons” (1864 r.) n "Tpakrar 06 anexTpuue-
cTBe u MarHetuame” (1873 r). Tak, Hanpu-
Mep, aMmepukavckuii ¢uauk Ox. [eHpu
(1797—1878) B uapnaHHou B 1842 r. pabote
"Kone6atenbHbiin paspsaa” [1, c. 243—245]
rnokasan cyuiecTBOBaHWE B NEeWOEHCKON
6aHke "rmaBHOro paspsaa B O4HOM Harpas-
JIeHUK, a 3aTeM HECKONIbKO OTPaXEHHbIX
DENCTBUIA Ha3am v Briepes, Kaxaoe u3 Ko-
TopbiX siBnsietcs Gonee cnabbiMm, H4em npe-
nbloyllee, NPOACIIXALWEEeca A0 Tex rop,
roka He HacTynuT paBHOBECKE”; 4TO “pas-
psa neiaeHckoi 6atapen Yepes NPoBOOHNK
€030a€eT B COCEAHEM MapasyieslbHOM po-
BOOHVKE WMHAYUMPOBaHHbIA TOK". Kpome
TOro, Uckpa “AMHON OKONO OAHOrO AKMa
(25,4 MM), NMPOCKaKMBAIOLLAS Ha KOHELL Mpo-
BOJIOYHOIO KOHTYpa, HaxOAALLErocs B BEPX-
HEM MOMELLEHUN 34aHus, CO3aaBana WH-
OYKUMIO AOCTaTOMHO MOLLHYIO ANs TOro,
4T06bI HAMArHWMNMBATL UMbl, NOMELLEHHBIE
B rapannenbHoin NPOBONOYHON Lienu, pac-
rMoNIOXEHHOW BHM3Y 3aanums, B rorpebe,
rpyvyeM paccTosiHue (No Neprienankynsapy)
MeXAy BEPXHEN N HUXHEW LiensaMu paBHs-
nock 30 ¢pyrtam (9,14 M) 1 OHM pa3aensnmch
ABYMS MONAMU U NOTONKaMu™.

Beaywmin HemeLkuid Gpusnk n puamnonor
I ¢poH lenbmronel (1821—1894) B 1847 . B
cratbe "O coxpaHeHum cunui” [1, c. 246] To-
xe 06BsCHAN, HTO "PaspsaHbIi TOK COCTOUT
13 YepenyLmxcs, MPOTUBOMONOXHO Ha-
npaeneHHbIx TOKoB". B 1858 . aBcTpuiickuii
npodeccop ¢uaunkm M. BnazepHa (1836—
1918) npepctaBun pes3ynbTatel uccne-
[OBaHWUM N0 U3MEPEHUIO 3HAYEHUS TOKA BO
BTOpUYHOM (“NoBoYHOI™) NPOBONOKE, HATS-
HYTOW NapannensHO NpoBoay, 3aMbIKaoLLE-
My nenpexckyto 6arapeio, B M3OAHHON B
Bene pa6ore "O6 vHOyUMPOBAHHOM TOKE
noBouHoi Garapen” [1, c. 258—263]. OH
3asBun B Heid: "Tpyu ogHOM 1 TOM Xe rmas-
HOM NPOBOAE CWUNa MHAYUMPOBAHHOIO TOKa
Ang No60YHBIX MPOBOAOB PA3NNHHON AJINHbI
He 6ypeT noCTOsAHHOW, HO BO3pacTaet ao
M3BECTHOIO npegena-mMakcuMyma, — a 3a-
TeM cHoBa ybbiBaet”. OH nokasan rpadu-
4YEeCKM UBMEHEHUSI 3Ha4YEHUS HANPSHXKEHNS BO
BTOpyYHOW Lieru [1, c. 261] B BUAe BecbMa
CrNaXeHHOW KPUBOI, HO BCE XE MOX0Xen Ha
PE30HaHCHY!IO.

B 1857—1862 rr. BUOHbBIN repmaHckuii
¢u3vk B. ®eppepcen (1832—1918) npo-

BOAMST u3MepeHuss nepuona konebaHui
npu paspsne obbeaviHaeMbiX B rpynfbl
nengeHckux 6aHOK, HarpyXaemelx npoBo-
[amMu pasnuyHoit avebl. B 1862 r. B Ha-
reyataHHo B "AHHanax ¢usuku” MNpyc-
ckoit Akapemun Hayk paborte "O6 anekT-
pyueckoM paspsae neinpexckon Garnku™ [1,
c. 275—285] oH coobwun O nonydexvun
3Havenuii B npepenax ot 1,32 no 39,8 mkc
rnpuv AnvHe 3amblKaloLwmx Lenen ot 5,26 po
1343 M COOTBETCTBEHHO.

MepeuncneHHble paboTbl NMULLIL MOSIC-
HSIIOT, 4TO BENVKMIA HemeLkuin puaunk I P.
lepu (1857—1894) oTkpbiBan HEBUMOUMbBIE
rmagy OMK He Ha "nyctom mecte”. Het
OCHOBaHWIN nonaratb, 4TO €ro roceTuno
BHE3anHoe "03apeHve”. 3Ha4rMocTb ero
pa6oT 3aKNo4YaAETCA B TOM, HTO OH NEPBLIM
[ian TPaKTOBKY SIBNIEHUSIM, KOTOPLIE MHOMMM
npeacTaBnsanvChL B BUOE HEONpeaeneHHbIX
06pa3oB. B npoponxeHne TeOpun 1 TepmMu-
HonorMn Makceenna oH nepebiM chopmy-
NMPOBas NOHSITUE "INEKTPOAVHAMUHECKAN
BonHa" [1, c. 156—165]. B 3HaunTenbHoi
YacTtu uccnepoBanvii lepu BbiSBASN OTm-
uunsa AMK ot cBETOBbIX, U3yHas X OCOBEHHO-
CTW: KaK U CBET, OHWU C OAMHAKOBOW CKOPO-
CThIO PacrnpoCTPaAHSIOTCS B BaKyyMe 1 BO3-
Dyxe; B OTNM4ME OT CBETa OHWU MPOHUKAIOT
CKBO3b OEPEBAHHLIE M KaMEHHble NpensaT-
CTBMS,, TYMaH, HO He MepeMewialnTcs B
3eMJie U BOAE; HE NPOXOASAT BHYTPb AaXe
CaMblX TOHKMX MEeTa/IM4eckux nperpag, a
TONLKO OTPAXAOTCA OT HKX.

leplt npesnoXxun peasbHy U HAOEXHO
paboTaioLLylo NPUEMHO-TNepenatoLLyio CUC-
Temy (MNMNC), nOBTOPEHHYI0 MHOrMMY PpU3n-
Kamu-akcrepumenTatopamu. B nepepar-
UMKE aHTEHHOW CITyXWN N300pEeTeHHbI UM
Ounonb, B NpUEMHOM YacTy — HacTpaveae-
MbI4 KoHTYp. OaHako awHy mnckpbl fepuy
NpUXoaMI0Ch M3MEPATL "Ha rMas”, npume-
HASI MEPHBIE JIMHENKW U YBENUYATENbHBIE
nynbl.

Cpaay xe riocne onbiToB [epua y MHOMmMx
BO3HVKNIW MPEANOXEHUSI MO MCNoNb30Ba-
Huio MMNC ans 6ecnpoBogHbiXx nepepay
TenerpadHbix curHanos. OpHako cam OH He
NOHUMAN 3HA4YMMOCTU OTKpLITUS. CBe-
neHust 0 BeicokoyacToTHbix MK, Tak xe kak
1 3neKTpoavHamudeckue noctynatel Makc-
BENNa, OH OTHOCUN K abCTpakTHBIM 3Ha-
HUSIM, @ He K peasibHOI XU3HW. Tak OH roBo-
pun Ha nekumsix B yHebHOM 3aBegeHUU 1
OoTBeYan Ha BOMpochl cTyaeHToB. B 1889 .
repMaHckomy wuHxeHepy @. lybepy oH
Hanmucasn, 4To pns nepeHoca konebaHui,
MCrnonbL3yeMsix B Tenerpadpum unu tenedo-
Huu, Hanpumep, 1000 eguHuL, B cekyHAay, B
TEXHWYECKUX YCTPOICTBax NoHanobunochb
6bl COOpYXaTh HepeasbHble KOHTYpbl pas-
MepHocTbio B 300 km [1, €. 32].

K
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3neKTponpoBOAHOCTL NOPOLLKOB

B 1884—1886 rr. utanbsaHckuii $Hprank
®. Kanbueckn-OHectn (1853—1922) u3a
r. JlanepoHa vccnepoBan NpoOBOAUMOCTb
MeTaNIN4EeCKNX OMUIIoK, HAHECEHHbIX Ha
M30MMPYIOLIME MNACTUHBLI PasHbix ¢hopM, a
TaKXke NOMEeLWEeHHbIX B UunnHapuyeckue
CTEeKNISiHHBIE Ny 360HWUTOBLIE TPYBKK [1,
c. 350—353]. MnactuHy nnn Tpydky noa-
Kovany Kk batapee NUTaHUs Yepes rabea-
HOMeTp, uHauumpylowmnin Tok. CTpenka
ranbBaHOMETPA MOKa3biBasna NPOXoXaeHNE
TOKa Npu noaklo4eHwn k Bartapee, nocne
4ero BO3BpaLLaiach B HyNEBOE MONOXEHWE
13-3a NOTEPU METANNNYECKUMM ONMUNKaMM
nposoaumMoctu. [oaromy Ttpebosanoch
BOCCTaHOBJIEHWE WCXOQHOrO COCTOSHUS
nopoLuka. HacTuyHOMy YCKOpPeHuio npo-
Lecca NoMorasm oBparTHbIe Mo rnonspHOCTU
Bo3geicTBun b6atapeu Ha uenb. MHorga B
KayecTBe 3ByKOBOrO MHAMKaTopa NpoBoAu-
Moctu Kanbueckn-OHeCcku ncnonb3osan
TenedOHHLIA annapar napannensHo Gata-
pee unu nocnenoBaTenbHO C ra/lbBaHOMET-
pom. OH oBHapyxun, 4to TenedoH MrHo-
BEHHO BO3BPALLAET MeTasnyeckue onmn-
KW B COCTOSIHVE NPOBOAMMOCTY NPU paspbi-
Be uenu. [lanee OH 3ameHun TenegpoH
3NeKTPOMarH1ToM, a NOToM NoaoGpaHHON
KaTyLWKOWN WHAYKTUBHOCTU C NONyYEHUEM
aHanornyHoro pesynerata. OH npuwwen K
BbIBOAY, 4TO MPOBOAVMOCTb METasmuec-
KMX ONUIoK uaMmeHsetca Gnarogapst Bo3-
OyxaeHunio 3AC camMouHayKUMN B MHAOYK-
TUBHOM 3/IEMEHTE Lienu.

WccnepoBannsi NpoOBOAMMOCTU MeTan-
NMHeckux nopoLukos npoaosxun B 1890 r.
dpaHuy3ckuii npodeccop ¢uavku Karo-
nN4eckoro yHueepcuteta B [apuxe
O. bpannu (1844—1940). OH rnosTOpPMN
3akcnepumenThl Kasnbuecku-OHecty 1 noa-
TBEPAWUN chenaHHble uMm HabniopeHus.
BHauane oH Takxe HaHOCWI1 TOHKME CJIoU
M3MEeNbYEHHON Meau, XEenesa, artoMUHUS
n apyrnx METIIOB Ha MpPsMOYrosnbHble
(7%2 cM) nnacTuHbI U3 MaTOBOrO cTekna. B
DanbHENWEM MeTanIMYeckne Ornuiku,
MHOrAa B CMECU C M30/MPYIOLWLMMU XNIKO-
CTAIMU, OH HacbIiNas B CTeKIsHHbIE v 260-
HWUTOBBIE TPYOKU C 3NEeKTpUHECKU NPOBOAS-
MM CTEPXHAMU Ha TOPLAX.

Onvcanus onbitoB U 0606LEHHBIE pe-
3ynbTatel uccneposaHun Bpawnu no-
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MECTVN B OTYeTbl, n3gaHHbie B 1890 . 1
1894 r. [1, c. 353—357]. OH coobwmn, 4T0
"B uenwn, obbeauHsiowen Garapew nuvra-
HUR, rasbBaHOMETP ¥ 36OHUTOBYIO TPYOKY
C METaMMYECKMMIU ONUIKaMy, U3Havaslb-
HO MNPOXOOUT HWHTOXHBIA TOK, OAHAKO Yy
TpyGKM COMpPOTVBREHME PE3KO yMeHbLUA-
€TCSH, 4TO BUOHO o CUJIbHOMY OTKJIOHEHUIO
ranbBaHoMeTpa, ecnu BOIM3W KOHTypa
MPOU3BECTU OOUH WM HECKONbKO paspsi-
pos”. "OeicTBUE YMEHbLLAETCH Mpu yBe-
JIMHEHUU PACCTOSHUSA, HO ero O4eHb NErko
Habnopath, gaxe 6e3 cneunansHbIx nNpea-
OCTOPOXHOCTEN, euwe Ha pacCTosHUK
6onee 20 M, npuuem UCKpoBOW annapar
paboTan B 3ane, oTAENEHHOM TpeMs 6osb-
WMy KoMHatamu”. "Yt1obwl pelicTBue
VIMEJI0 MECTO, KOHTYP HeobsA3aTensHO fon-
xeH ObITb 3aMKHYT". "lpoxoxaeHve Yepe3
YYBCTBUTENIBHOE BELLECTBO MHAYLIMPOBAH-
HOrO TOKa NPOW3BOAMT TO Xe OENCTBUE,
YTO U UCKpaA Ha PaccTosiHuM (MHAyLMpye-
MBIl KOHTYP COAEPXUT KaTyLLKy MHOYKTUB-
HOCTW, TPYDOUKY C OrnuiKamu, nemMeHT
nuTaHusa v ranbBaHomeTp)”. "YMeHblueHve
COMPOTUBNEHUS MOXHO PasnuyHbIMU CMo-
cobamu NOYTU YHUNTOXUTb, 0cOBEHHO cna-
6bIMM OTPLIBUCTLIMU YAAPaMu MO AOLIeY-
Ke, NoAaepXvBaloLLen Tpyéky”.

Pa3paboTaHHylO KOHCTPYKUMIO CTEKNAH-
HOM TPYOKU C METAINYECKUM HaMONHUTE-
nem Bpanmnm HasBan pagvoKOHAYKTOPOM
(RK), T. €. NpOBOAHNKOM NPUXOQALLMX U3-
ny4eHvin. [owenuwee oo Hawwmx aHen ¢oTo
Bpannn B nabopatopuv npenctaBneHo Ha
puc. 1, pagvokoHaykTopa — Ha pMC. 2,
pPaguoKOHAOYKTOpa B Lenu C rasnbBaHOMET-
pom u Garapeeit — Ha puc. 3. Ha puc. 4
n3o6paxeHa Cxema 3NEKTPUHECKUX UCTIbl-
TaHuiA. YTOBb! HEMTPaNM30BaTb LLIYHTUPYIO-
wee pencteme HaTapen nuTaHus Ha pa-
avokoHaykTop, bpannn nomelsan B uerib
MPOBOJIOYHLIE PE3UCTOPbI C 0BBLIMHON (BU-
TOK K BUTKY) HAMOTKOW Ha Kapkace, noaro-
My ofrnapaloume HeKOTOPON WHAYKTUB-
HOCTBIO (puce. 5). OtpeneHble Uccnenosa-
TEnu TBOpYecTsa bpaHnm npyHUMaloT ux 3a
3NeMeHTbl cenekunu.

Bbino nogmeueHo, 4TO YyBCTBUTENb-
HOCTb paguMoKOHOYKTOpa BO3pactaet npu
YAMHEHWUN MPUCOEANHAEMBIX K HEMY NpO-
BOAOB. Takyio 0COBEHHOCTL UCAONL30BaNU
rnpu pasmMeuleHun ero B 3KpaHUpYoWEeM
¢dymnape (C uenbilo 3awmTbl OT HexXena-
TENbHbIX NOMEX). YyBCTBUTENBHOCTL BOC-
CTaHaBnVBany MyTeM BbIBEOAEHUS METPO-
BbiX NPOBOAOB YEPE3 OTBEPCTUE B ALLVKE.
3™ NpoBOAAa BroOCNEACTBUM nouvTaTenm
BpaHnu counv aHTeHHaMu.

Bpannu Tpu paza HOMUHWpPOBaNU Ha
Hob6eneBckyto Nnpemuio, 0aHako B naypea-

Tbl OH Tak 1 He npowen. B
poaHoi ®paHuuu emy no-
KNOHSAITCA Kak NnepBonpo-
x0ALy B obnactv pagmo.
MepBbiM, B nonHoin mepe
OLIEHUBLLMM MCCNenoBaHus
Bpannm, 6bin 3BECTHLIN aHr-
nuiickuit - ¢msmnk 0. Jlopx
(1851—1940). OH npepgno-
Xun TpyobKy ¢ METIIMHECKU-
MK ONUJIKaMU MPUMEHUTb ANS
0BHapy>XeHWs1 BbICOKO4ACTOT-
Heix MK — "BonH lepua”.
PagnokoHayKTop OH noxenan

Puc. 2

Puc. 3 -

alls

Puc. 4|
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Ha3eaTb korepepom (ot aHm. to cohere —
CLernaTbCsi), MOCKObKY Mpy NPOXOXAEHUN
paxe cnaboro Toka BHYTPY TPYOKWN HacTuLLbl
"cknevBaloTcs” Mexay coboin. 3ToT TepMuH
OH 03BY4MJ1 BNepsble B nyGnnuHoi 063opHoi
nekuum "Teopenwue lepua”, Npon3HeceHHoN

B NOHAOHCKOM KOPONEBCKOM MHCTUTYTE B
vioHe 1894 1. 1 NOCBALEHHOW NaMsTV yMep-
wero B Havane roga . lfepua. B nonynspHom
BUAE OH V3NIOXWN OOCTUIHYThIE pe3ynbra-
Tol. B psoy Opyrux ydeHbIX OH OTMeTun
VHTEPEC, NMPOSIBNEHHBbIA POCCUINCKUM Gu-
3UKOM ¥ anekTpoTtexHukoM A. . Ctoneto-
BbIM (1839—1896) k uccnenoBaHUio BAVS-
HUSA cBETOBLIX 3¢ deKToB Ha nckpoobpaso-
BaHWs B uensx lepua. JTopx Beickasan ugeto
BKJIIOYeHUs TenerpacgHoro kmoda B MMNC
lepua [1, c. 424—445). Ha puc. 6 JNoox
(cvamT) nsobpaxeH B naboparopuu BMecTe
co cBouM noMowHukoM Jx. Bepoom
(1888—1946) — 6yayLium "0TUOM” 3/EKT-
POMEXAHWUYECKOrO TENEBULOEHUS.
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OTMETUM, HTO B Hay4HO-TEXHUYECKOW
nuteparype uaes tenerpaduposanus 6e3
npoBoAoOB nepeoHavasibHO 6bina npepgsio-
xeHa B 1890 r. B poCCUICKOM XypHane
"3nekTpruecTso” B BUOE KOMMEHTapusi K
cratbe npogeccopa pusukn O. [. Xsonb-
coHa (1852—1934) [1, c. 415]. B 1892 r.
3HAMEHUTBIN aHrNMNCKUIA BU3NK N XMMUK
B. Kpykc (1832—1919), cam He 3aHVUMaB-
nics BONpocamu nepeaaysn KoaoBbiX
coobuieHui no agupy, B 0GHOM 13 XypHa-
OB CANPUTUHECKOrO npoguna Aan yaneu-
TeNbHO TOYHOE SICHOBMOSLEE OnucaHve
6ecnposogHoin NMNC [1, c. 416—420].

14 aBrycta 1894 r. Jlopx BbicTynun B
OkcdhOpacKOM yHUBEPCUTETE HA Hay4HOMN
ceccun BputaHckoin accoumaumm no BHea-
PEHVIO Hay4HbIX AOCTUXeHui. Ha 3acepa-
HWUWN OH NOKA3as 0aHY U3 CBOVX KOHCTPYKLINIA
TpybouHOro (M3 ctekna) korepepa, 3aron-
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HEHHOrO XENEe3HbIMW ONMUKaMu B CMecu C
PTYTbiO 1 Macnom (puc. 7). OH NPOAEMOH-
ctpupoan npuem 3MK c paccrosinua 40
apaos (37 M) oT ocuunnaTopa (1any4arens)
lfepua ¢ peructpaumein curHana Tpembne-
POM (3NEKTPUYECKUM 3BOHKOM). Jlopx He
noaymasncs A0 ucnonb3oBaHus Bubpaumm
3BOHKA A1 COTPSACEHWS CTEKNSHHOW TPyO-
Ku, T. €. NpuBeaeHns Korepepa B UCX0QHOoe

CBOUMK NEpPBbIMKU AEMOHCTpAUMAMIN Onbl-
ToB lepua 1 NOSICHEHMSIMU K HUM €eLie B
anpene nmae 1889 r.

Bo Bpemsi cbe3ga yMacTHUKU Y rocTU
nocetmnu MuHHbIA oduLepckuin Knacc B
KpoHwTagre, roe B pusnyeckom kabuHere
npenoaasartenb PU3NKN U 3NEKTPOTEXHUKU
A. C. Nonoe (1859—1906) nokasan co-
6paHHyo MM YCTaHOBKY A5 AIEMOHCTpaumm

COCTOSHME K MPUXOAY CNeaylowero um-
nynsca. YamButenbHo, HO No CxeMe coeaun-
HeHwl (puc. 8) Ha pabouem cTone korepep
W 3BOHOK PacronoxXxwnv psiaoMm, OAHAKo Ha
pa3HbIX OCHOBaHWSX. Jns MexaHU4YecKoro
BO3AENCTBUSA Ha korepep nobasunu eue
0AuH "coTpsicaTtens” — 4aCoOBOW MEXaHU3M
6bIcTPOro BpalleHuns, cpabaTtbiBalowmin He
CUHXPOHHO ¢ npuxogom 3MK.

HemHoro noaxe korepep 1 3aNeKTpo3eo-
HOK Bce-Taku o6beguHunu Ha obuen noc-
K€, HO BCE PaBHO He nonydunn adpdekra
BOCCTaHOBNeHus paboTocnoco6HOCTH YCT-
POMCTBA, NO3TOMY MEXaHUYEeCKUA "coTps-
carens” coxpaHmnn. Kpome Toro, y npuem-
HOro ycTpoiictea Jlomxa He 6bi10 aHTEHHEI,
a Ans 3NeKTpuHeckoro 3BoHka Tpe6osancs
DOBOJIbHO 6ONBLUOW TOK, MO3TOMY YCTPOM-
CTBO HE OTIMYASIOCh BLICOKOI HYyBCTBUTE b~
HOCTbIO.

Nopx 6bin Gonblue "kabuHETHBIM™ yue-
HbIM, YeM npakTukoMm. Y Tenerpapum 6e3
NPOBOAOB OH HE ycMoTpen 6ByaywHocTh,
MNO3TOMY OFPaHUYNIICS TONBKO CO3AHUEM
naboparopHbiXx MakeToB, Kak Obl coeam-
HUBLLKMX 3KcriepuMeHThl fepua u Bpannu.
OpHako B Benukobputanum JNopxa npwu-
3HaIT Kak 0AHOro 13 NMOHEPOB U 3a4nHa-
Tenen Tenerpacdumn 6€3 NpoBOAOB.

"BonHbl fepua” B Poccumn

Mpogeccop ¢uankn MockOBCKOro
yHusepcuTeTa A. I CToneTtoB npuctynun K
NOBTOPEHUIO 3KcnepuMmeHToB lepua B
1888 r. OH cocpepoTouMncs Ha NpoBeae-
HUW OMbITOB "NO AENCTBUIO CBETOBBIX Ny-
Yell Ha 3nekTpuyeckue 3apsgbl cnaboro
rnoteHuuana”, ormcaHus KOTOpbIX npep-
CTaBun B cTatbe "AKTUHO-3neKTpudeckne
vccnepoBanms” (1888 r.), ony6nnkoBaH-
Hol B "XypHane Pycckoro ¢puanko-xumm-
yeckoro obuiectBa”. C uanoxeHueMm me-
TOOWKU MPOBEAEHUSI 3KCMEPUMEHTOB U
Matepuanos ctatbu oH BeicTyrmn 30 ne-
kabps 1889 r. Ha BoceMoM cbesne pyc-
CKUX ecTecTBoMCMbITaTENEN 1 Bpadew [2].
MNoBTopHO Ha cke3pe 2 auBaps 1890 r
CronetoB B peuu, Ha3BaHHOW "Idup
3NEeKTPUYECTBO”, NPOBO3rNacun "Hasano
HOBOW 3MOXY B Pa3BUTUM HAyKu", HACTy-
nuBlwen Gnarogapa oTkpbiTUi0O Makceen-
1oM 1 lepuem HeBUAUMBIX a3y BbiCTPbIX
3NeKTPUHECKUX konebaHni.

YeTbipe AHA CRyCTS HA cbe3ae npodec-
cop ¢uauku [letepbyprckoil BOEHHO-
meamuuHckon akapemun  H. I Eropos
(1849—1919) ¢ nomMoLwHMKaMK “riokasbl-
Ban BOCEMb OrbITOB, MPOM3BOAUMBIX
lepuem, oTHOCAWMXCSH K OBHapyXeHuio
3NEKTPOMArHUTHbIX KonebaHwi, nsy4eHuio
X CBOWCTB Y1 YCNOBUIA pacnpoCTpaHeHus B
Bo3ayxe". [lo cve3na EropoB BbiCTyrian co

Yacosoii
MEXaHUSM

L.

MoreHyuomMeTp
|
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Puc. 8 Korepep

onbiToB epua no obHapyxeHuio "3nexT-
pOMarHuTHbIX BonH". MybnnyHo C nekumen
"06 anekTpudeckux konebaHusix ¢ NOBTO-
peHviem oneiToB lepua” A. C. Monogs BeICTY-
nun 22 mapra 1890 r. 8 Mopckom mysee
MmasHoro Aomupanteiictea C.-MNetepbypra
[3, c. 47,48].

A. C. NoroBy 6binu 3HakOMbl pa6oThbl
aMepUKaHCKOro MHXEeHepa-3NeKTpOTEeXHU-
ka H. Tecna (1856—1943). Um "B dheBpane
1891 r. 6biny BOCpOn3BEAEHbI U AEMOHCT-
pyvpoBaHbl TpaHcgopmMaropsl Tecna u onbl-
7ol ¢ HUMK" [3, c. 48]. B 1893 r. Nonos
rMo3HaKOMUNCS ¢ aHTeHHamu Tecna, Oyayuu
KoMaHauposaHHbiM B CLLIA Ha Yukarckyto
BcemupHyio BeicTaeky. B 1894 r. Mornos no-
BTOPUN OnMbiTbl Bpannu n Nlopxa. K koHuy
1894 r. OH M3roTOBUN BEPCUIO MPUEMHOTO
annapara Jlogpxa — "paguomMeTp” — rpo3o-
OTMETYMK C BEPTUKANbHOW aHTeHHOW. B
Havane 1895 . OH peMoHCTpUpoBan npu-
6op Ha 3acepaHun ¢puanyeckoro otaene-
Hus Pycckoro ¢wmanko-xummyeckoro 06-
wectea (POXO0), B yuebHbIX 3aBefeHUsIx
M Ha NeKumsx ans LMpoKon ayautopum B
C.-Metepbypre.

[leHb B cTOpUKN

7 mas (25 anpens) 1895 . Ha o4epeaHoOM
3acepanuu POXO A. C. lNonos BbicTyrun ¢
ucTopuyeckuMm poknagomM “06 oTHoweHun
METASIIMYECKUX MOPOLLUKOB K 3NEKTPUYEC-
kum konebanusm” [3, c. 53, 54], roe coenan
coobuwieHne o “"npubope, npegHasHaveH-
HOM NS MoKasbliBaHUS BbICTpbIX Koneba-
HUIA", COEOAVHEHHOM C BHELUHWUM MpPOBOA-
HUKOM, "Haxoaswmmes B chepe ux nencT-
Bus". OH pemonctpuposan MNMNC, B koTto-
PO NPUEMHUK aBTOMATUYECKU MPUHUMAnN
3MK, ucxopsume ot ocuunnatopa lepua,
Pa3MELEHHOrO B COCEAHEM 30aHuUW Ha
pacctosHun 30 caxeHein (64 m). MNepe-
patquk  MMAC 6bi1 ManoMoOuwHbIA, U
A. C. MNoroBy 6bIN0 O4eBMAHO, YTO Npea-
MPYHAMATL NOMBITKA HANaXxvBauusl Tene-
rpadHOM cBA3U C HUM BbUIO eLe npexae-
BpemeHHo. OpHako npuemHas 4acTb 6bina
yX€e [OBOJIbHO YYBCTBUTENLHOW AN pe-
ructpauun AMK, nopoxaaemMbix MOLHBIMA
MCTOYHWUKaMMU, Hanpumep, rPO30BbIMK Pas-
psoamu. MNpremMHuk ynaenuean ux Ha pac-
cTosiHuM 0o 30 kM.

Ons npaktvyeckon peanuaauumn npu-
eMHuk 6b1o pelreHo npeobpasoBaTtb B
rpo300TMeTuuK ¢ A0BGaBNEHUEM MULLyLie-

ro annapata 6partbeB Puwwap gns aBroma-
TUYECKOW 3anucn Ha OyMaxHylo NeHTY.
HarnomMHuM, 4TO MepBbi rPO300TMETYMK
NEMOHCTPUPOBaNU Ha BbICTaBke B HUXHEM
Hosropope B 1896 r., nocne yero no Ha-
3Ha4eHuIo oH pa6otan no 1927 r. 8 JlecHom
unHcTuTyTe C.-Metepbypra (HbiHe C.-MNe-
Tepbyprckas rocynapcTBeHHas necoTex-
Huyeckas akagemusi umenmn C. M. Kuposa).
A. C. lNonos ucrnonb3oBan Takxe paspabo-
TaHHbIe annaparbl B yHe6HOM npolecce B
KayecTse HarnsiaHbIX nocobuii.

HayuHoe pesHue

3Ha4MMOCTb NEePBOHAYasIbHBLIX U Oanb-
Heliwmx pa6oT A. C. MonoBa o4eHb Benuka.
XoTa npu nabopaTtopHbIX MCCNEnoBaHUAX
I. Tepu, 3. Bpannu, O. Nlopx npeanoxunu u
TEXHUYECKUNE PELLEHUs NS WX OCYLLECTB-
JIeHWsl, OHW OKa3aMCb MNPUroAHbl NULLb
ans 3b@EeKTHbIX AEMOHCTPaUMn nayyae-
MbIX siBneHuii. OpHOBpPEMEHHO OHU Bbinu
[aneku OT Mone3Hol npUMEHUMOCTU AN
Gynopaxatuen yMbl Tenerpagpum 6e3 npo-
BOAOB. Y4eHbIe N3HaqasibHO He 0334a4MBa-
m cebsi NpyknagHLIMKM 33aBepLUIEHNSMUY
pa6bor. Cnycts rogel Jlopx, Hanpumep,
BCMOMMWHAs, 4TO BOMPOCAMU WMHAWKALUK
3MK korepepoM oH 3aHsincs nonytHo. He
Mony4nnoch, 4To6bl OHU NOJTHOCTBIO MOT0-
TUIM €ro.

3a pybexom n B8 Poccum MHorue no-
BTOPWIU 3KCMEPUMEHTBI Ha3BAHHBIX YMEHBIX
1 Ha 3TOM octaHoBunucb. HukTo Gonblue
chenatb Huuero He cmor. Pabotol A. C. MNo-
rnoBa AoKasann npakTmyeckylo Heobxoou-
MOCTb HaKOMNIEHHOro UMK “aBCTpakTHOro”
Martepuwana. Ha npumepe rposootMeTymka
OH nokasasn paBHo3HayHocTb MK nckyc-
CTBEHHOIO U MPUPOAHOr0 MPOUCXOXAEHNS.
3ameTtum, 4to B koHUE XIX Beka npobnembl
rpo303aumThl MHOMMM Ka3asMch akTyasb-
HeiMU. C aByMsi cTaTbsiMu Jlopka o rpoMo-
0TBOAAX, CHUTAIOLMMKUCSH CneuyanucTamm
rny6okuMY NO copepXxaHnio, MOXHO O3Ha-
komuTbes B [1, . 313—331].

K 15 pekabps 1895r. A. C. Moroe noaro-
TOBWJ1 OTHET O BBINOJIHEHHbIX UCCNEeA0BaHN-
six ¥ pa3pabotkax. Pabota non HasBaHueM
"Mpw6op ans 0bHapyXeHWs 1 perucTpupo-
BaHUs anekTpudeckux konebaHuit”™ Goina
onybnukoBaHa B SHBApCKOM HOMepe "Xyp-
Hana POXO" 3a 1896 r., vMeBWwEM Mex-
AyHapoaHyio pacceinky [1, c. 449—458]. B
marepuane A. C. MNonoB packpbiBaeT KOH-
CTPYKTMBHbIE Y1 CXEMHbIE PELLEHUS CO34aH-
HbIX annapatoB. B npuemHoON wactu OH
oTkasanca oT npegnoxenHoro Jlopxem
4acoBOro MexaHnama. Briepsbie B npaktu-
K€ 3/1IEKTPUYECKMX COeAVMHEHWI OH 3acTa-
BWJ1 OCHOBHbIE 3IEMEHTbI YCTPONCTBA (yHK-
LMOHVPOBATb B PEXUME aBTOMATUHECKOMN
0BpaTHO CBA3U: yAAPHUK HALLKW 3NeKTpU-
4eckoro 3BoHka Ha obpartHOM ryTu (nocne
cpabartbiBaHUA OT MpULLIEALWIEro CUrHana),
BO3BPALLASCb B UCXOAHOE MONOXEHVE, YAa-
psn ewe v no kopnycy korepepa. A. C. lNo-
OB MOBLICUN YYBCTBUTENBHOCTL YCTPOMCT-
Ba, A/1F1 4ero nocnenoBaTensHo ¢ Korepe-
pPOM BKJIIOYUN OOMOJHUTENBHOE HYBCTBU-
TENbHOE pPEene, KOTOPoOE CBOMMU KOHTaKTa-
MU NOAKNIOHANI0 0OMOTKY 3NEKTPO3BOHKA K
6atapee nutanma. Tak OH co3pan cBoe-
06pa3Hbift 3NEKTPOMEXaHUYECKUIA yCunu-
Tene Toka. Kpome Ttoro, oH pobuncs ot
YCTPOCTBA eLLe Bonbluein YyBCTBUTENbHO-
T Ha npuxoasume 3MK, noaknioums Bep-
TUKaSIbHYI0O MauTOBYK) aHTeHHy W chenas
3a3eMIeHune.



3a pybexom 1 B Poccrm coBpEMEHHBIE
CKeNTVKK, COMHEBaloLMecs B mybuHe u
obcrosrensHocTM TpyaoB [MonoBa, 3asB-
NS0T, 4TO TEXHWHECKME PELLIEHVIS B €r0 NpU-
€eMHuKax 6binM O4eBMAHBI NOCHE NPUMEHEe-
HUs Jlopgxem “"coTtpsicatens” CTEKNAHHON
Tpybkn — HacoBoro mexaHusama. C atum
MOXHO 4aCTU4HO cornacutbes. FlonoB no-
JNIOXWUTENBHO OTHECCH K OTKaldy OT TPACKN
korepepa pykamu. Ho ecnu 6ut Jlopx npum-
aymMan cotpsicatb Tpybky MOIOTO4KOM
3NEeKTPO3BOHKA, TO Mbl, BO3MOXHO, Celivac
oTMeHanm 1bmnet MIMEeHHO 3Toro CobbITUS.
He ymansas 3acnyr Jlopxa, BCE Xe CKaxXeM,
HTO OH NpKAYMarn 70, 4TO CyMEr.

Otkpbitue cpoenan Bce-takn A. C. lo-
noB, HO OH, NOBTOPUM, €LLE U NpuayMan
PENENHbIN YCUNUTENb TOKa, NPUCOEAUHUI
K NPYEMHUWKY aHTEHHY U Ap. Annapart nony-
YUNCA HEBEPOATHO HANEXHbLIM, 4TO MNoAa-
TBEPOMNO CEPUNHOE KOMWPOBAaHWE €ero
¢dabpukamm 1 3aBOAAMM MHOTMX CTpaH
Brotb Ao 1910 . U Be3ge ero HasbiBanu
“cxemoi MNonosa™.

"Coastop™ A. C. lNonosa No OTKPbITUIO
paavo 3. bpaHnn B nUcbMe, onybnnkoBaH-
HOM B "XypHane ®paHLy3ckoro ¢usmnyec-
koro obwectea” B 1898 r, 3asBun: "Tene-
rpacdusa 6e3 NPOBOAOB BO3HMKNA B AEMCTBU-
TensHOCTM M3 oneiTos Monosa” [3, ¢. 491.

Cnycta 10 net (B 1908 r.) Ha 3anpoc
kommceum POXO o Bknane A. C. Monosa B
OTKpbiTUEe BGecnpoBono4HOro Tenerpada
apyron “coydactHuk” O. Jlopx coobmn:
"...8 AEUCTBUTENbHO MCNONb3oBan nns
BOCCTAHOBJIEHNA YYBCTBUTENILHOCTU KOre-
pepa aBTOMATUHECKUIM MONOTONEK WK
ApYron BCTpsixuBavenb, NPUBOAUMLIA B
[EeNCTBUE HACOBLIM UMW KAKUM-NTMOO0 NHBLIM
MexaHU3MOM, opaHako [lonoB Bnepsble
BOCTUT TOTO, 4TO CaM CUrHan OCyLLECTBANAN
obpatHoe Bo3percTBme. {1 nonarato, 470 B
3TOM M COCTOUT HOBLLECTBO, KOTOPBLIM Mbl
obnasaHel Monosy” {3, c. 257].

Buigaioujanca renerpamma

B koHue aHBaps 1896 I. B yCnoBusx OCT-
poBa KOTnmH 1 nometLieHni KpoHLLITaaCKoro
oroenenus Pycckoro TexHuueckoro o6-
wectBa A. C. MonoB Ha METPOBLIX BONHAX
npoeen ucnbirabus MNC NPUMEHUTENEHO K
MCNONb30BaHWMIO Ha Mope. lepepativk u
NpUeMHUK Bbin CoeanHEHbI C OANHAKOBbI-
MW aHTEHHaMW B BUAE CUMMETPUHHBIX BUO-
partopoB C METANNNHECKUMU KBaOPATHBIMU
nMCTaMM Ha KOHUax. o AOoroBOPEHHOCTU C
3aKa34MKOM, OH Nepefasan ONpPefeneHHbIe
KOOMPOBaHHLIE coobLueHus (4],

24 (12) mapta 1896 r. Ha oyepenHOM
y4eHOM cobpanum POXO, npomcxoamBLLeM
B C.-Netepbyprckom yHueepcutete, A. C.
MMonoB COBMECTHO CO CBOMM MOCTOSIHHLIM
accucteHTom M. H. PbibkuHbiM  (1864—
1948) mexay 3aaHusMK yuebHOro 3aBene-
Hus (250 M) opraHu3oBaim 6ecnpoBonos-
HYIO nepefaqy TeKCTOBOro coobLueHus 13
NByX CnoB. B peMOHCTpaumm 3apencTeoBa-
v MNC pwanazona OMB ¢ napabonuye-
CKUMW pedneKTOpHBIMKU aHTeHHamu. Mpu-
E€MHUK 3aKNOHUNN B SKPaHUPYIOLLMIA ALK
[5]. Ha 3acepgaHum npucyTCTBOBaNU MHO-
e N3BECTHBIE POCCUNCKME PUIVKW, 3nEK-
TPOTEXHVKW, aAMUHUCTPATMBHBIE PYKOBO-
nvteny apmun 1 ¢nota. Bot kak B 1906 r.
[Baxabl onuckiBan cobblTe NpUCYTCTBO-
BaBLUMIA B 3ane npuema XBonbCoH: "Cran-
uus ornpaeneHVs Obina yCTpoeHa B 3ane
xvmuyeckon nabopatopuu MNetepbypre-
KOro YHUBEpPCUTETA, NPUEMHAN CTaHLUMS —

B 3aNe 3acefaHunii, B CTapoM GpU3NHECKOM
kabvHeTe. 3Haku nepefaBanuUCb KOAOM
Mop3e, KN4 KOTOPOro Haxopuncsa y
npencepavens @®. d. MeTpyweBcKkoro.
Mocne kaxporo NONy4YeHHOro 3Haka Npea-
cefartens OTMENan Ha [OCKe COOTBETCT-
Byiowyio Oyksy. TpyaHO onmucatb BOCTOpPr
NPYCYTCTBOBABLUYX, KOTZ1a Ha AOCKE Nony-
qunmee cnoBa “"HEINRICH HERTZ" [3,
c. 94—97, c. 119—129]. C ppyrumm ceuae-
TENbLCTBaMW YHaCTHUKOB 3aceiaHNsi MOXHO
03HaKOMUTLCA B [6].

KocBeHHO cobbiTME nopTBepxaaerTcs
U3BECTHLIM UTaNbAHCKUM NpeanpuHuMa-
Tenem no BHeapenuio paauo I Mapkohu
(1874—1937). HanucaHHas nop, ero avik-
TOBKY aBTOOMorpadus “"Mctopua moei
XU3HK" [7] B 3HAYUTENBHON CTENEHW CO-
nepxuTt n3bpaHHbie XxBanebHbIe BLIOEPKKA
13 NONYNSPHLIX ra3eT v XypHanos, oTobpa-
XaBLUMX €ro YCNexu, HO HET HU OAHOW
TenerpaMmel, COOTHOCSLLENCS C €ro, ka-
Xyulencs no memyapam, “GpaBypHON”
XU3HBKD. MOXHO NpeanonoXxuTb, 4TO eMy
He ynanocb onepeautsb Monosa B oTnpaske
Tenerpammel No 3¢pupy, a ropaocts 1
CTPEMNIEHUE K COXPAHEHUIO CTatyca He
NnO3BONUAN XBACTaTLCA AEneLlamu, Hanu-
CaHHbIMU BAOTOHKY NEPBOMY NOCNAHMIO.

MHorvie aBTopbl COBPEMEHHBIX NyOnvka-
umii (B OCHOBHOM B Poccuu) Bblpaxaror
COMHeHVE B COBbITUM, CBSA3aHHOM C NEPBOM
TenerpaMMon, TeHAEHUMO3HO NPOHUTLIBAIOT
BbicTynneHus v paborsl A. C. Flonosa, cun-
TaloT, 4TO HEAOCTAeT AOKYMEHTOB, NOATBEP-
XpatoLLwx nepenady cnoB. OaHako Npy 3ToM
BCE COMHEBAIOLIMECH U HayKOBEAbl NOBE-
pAIOT coobLWEHNSM O TOM, H4TO MapkoHn
nepekuHyn Tpu "toukn” OykBbel S wepes
AtnaHtmdeckuin okeaH 12 pekabps 1901
OHW HYKOIa HE 3HAKOMMWIMCH C HACTONALLN-
MW DOKyMEHTaMu 06 3TOM, AyMmaloT, HTO
"TaM”, OTKy[la OHW YeprawT CBEAEHUs, —
"BCE NO-4eCTHOMY", Mexay TeM XOpOLLO 13-
BECTHO, W Ha 3TO NPO3Pa4HO HAMEKAET CaM
Mapkonu [7], 470 uU3-3a HE3HAHWS 3aKOHOB
pacnpoctpanenns AMK B armocdepe u
HECOBEPLLEHCTBA annapartypbl Tenerpamma
He Obina npuHsita [8]. H. Tecna, 6yoyum K
1901 r. KPYNHLIM CNELWANMCTOM Mo Nepefa-
4ye OMK Ha 6onbLume paccTosHUs, He NoBe-
pun B Takoe cobbitre. MNpn 3TOM OH yTBEp-
XOan, §TO cam NpoBOAMT ceaHckl Buonoru-
4EeCKOM paanoces3n ¢ Mapcom.

MapkoH¥ NOBKO OBbIrpasn CryHsvBLUYIOCS
Heyjady: OH NpuUrnacun Ha npecc-koHde-
PEHLMIO aHraXMPOBaHHbIX XYPHANMCTOB,
KOTOpbIE Haneyaranm O HEM BOCTOPXXEHHbIE
nybsmkaumm, nocne 4ero CepbesHbIx cne-
LMaNUCTOB YXE HUKTO He crywian. B pesynb-
TaTte TpaHcamaHTUHeCcKas onepauvs os ee
opraHuzaropa o6epHynacb OLyTUMOM
BLIFOAOM.

Crepnyet otMeTuTb Takxe, STOA. C. lNo-
noB u I. MapkoHu H1korpa He obmMeHuBa-
nnck Tenerpammamu [9].

Bocxop anekTpoHHOro paauo

B MCTOpUM TEXHUKM WU3BECTHO MHOrO
NPUMEPOB OCBOEHUSI HAYYHO-TEXHUHECKUX
[OCTWXEHWI B [iBa 3Tana: CHakana — B
NpYMUTMBHOM BapuaHTe, a 3aTem — B 60-
nee COBepLUEHHOM. Hanpumep, B BO34yx
NIOOW NOAHSNMCEL CHavana Ha BO3AYLIHbIX
wapax n ampwxabnsx, a yxe NoTom Ha ca-
monerax. Bnepsble nokasanHble Bepaom
85 net Hasapn (B 1924 r.) anexTpoMexaHu4e-
CKME TENEBM30Pbl CEPUIMHO BBIMYCKAN M
3KCNyaTUpOBaIM BO MHOTMX CTpaHax (U B

Poccum Toxe) noytn 15 net. OpHako tene-
BMOEHME HAa OCHOBE BPALLAIOLLIErocs AncKa
C OTBEPCTMAMM 0OKa3anochb GanbCTapToM.
Ero 3aMeHvno aneKTpoHHOE TENEBUAEHWE,
paspabotaHHoe Bbixoauem m3 Poccun
B. 3BOpbiknHbIM (1889—1982).

C paavo nonyynnack Takas xe cutyaums.
MHoroe 13 HapaboTtaHHOro B annaparype ¢
KOrepepoMm Takxe 0kazanoch GanbCTapToMm.
MyTeBky B Byaytiee Nonydunu paguonpu-
EMHVKU C NMONYNpPOBOAHUKOBBLIMU AETEKTO-
pamu 1 TenedoHaMu NS NpueMa CUrHanoB
Ha cnyx. W 3pecb rmaBHbIM KOHCTPYKTOPOM
HOBOW TexHunku ctan A. C. MNMonos..

B mae 1899 r. N. PeibkuH v [. Tpoukwmii
(1857—1918), accucrentul A. C. MNMonoea,
obHapyxunu y Korepepa [AeTeKTOpHbIM
addexT. MNocrne wero Monoe paspaboran
HOBLI NprieMHVK 6e3 pene, HO C FONOBHbI-
mn TenedpoHamn. Hepes KOpOTKOe BpeMS
OT KOrepepa, Kak MasioHaAeXHOr0 3/1IEMEH-
7a, OH TaKXe OTKA3asCs Y 3aMEHWN ero Ha
NONYNPOBOAHWKOBLIN avop, palpabortaH-
HbI repMaHckuM duamkom K. @. BpayHom
(1850—1918) — 6ynywumm Jlaypeatom Ho-
6enesckoi npemun (1909 1) [10].

anleMHMKVI HOBOIo NOKONEHNA OKa3la-
NUCb 3aMETHO NPOLLE, MeHbLUMX rabapu-
TOB, nerkumm n 6onee HagexHoiMu [11]. C
NO3ULMIA CErOAHSLLUHErO BPEMEHU KaXeT-
¢, 4TO co3natb ux 6bINo ewe nerde, Hem
korepepHele. OpHaKO B €BPONEWNCKUX M
aMepuKaHCKUX LIeHTpax 370 He NOnyuqu-
nock. bonee Toro, TaMm BHadane gaxe He
NOHSANM 3HAYUMOCTU NONYNPOBOAHUKOBO-
ro nevekropa u ewe aonro "nsobpertann”
1 BHeapsnuM CBou BoinpsMuteny 3MK —
PTYTHBIE, XXMAKOCTHLIE, MarHUTHBLIE U AP.

JINTEPATYPA

1. U3 npepnbicTopum paauo. COOPHUK Opurm-
HaNbHLIX cTaTtei u matepyanos. Buin. 1. Mog pea.
N. U. Mangenblutama. — M.-J1.: u3n-so AH CCCP,
1948. Web-epcusi: <http://lib.mexmat.ru/
books/8553>.

2. Crapukos B., Jlonrusos A. Panuo 90
ner. — M.: u3p-Bo "3HaHue", cep. "Pa-
ANO03NEKTPOHWKA 1 CBSi3b™, 1985, Ned. Web-sep-
cun: <http://www.amradio.ru/radioelbook/
hystrory/art/_020.htmi>.

3. A. C. Neonos B xapakrepucTukax U Bocno-
MUWHaHUSX COBpEeMeHHNKOB. — M.-J1.: uan-s0 AH
CCCP, 1958.

4. Map4erkoB B. Teopuyeckoe Hacneave
Anexcanapa CrenaHosuua Monosa. — <http://
rybkin.h16.ru/tvnasled.htm>.

5. Muwenkos C. 7 man ncnonuserca 110 net
paavo u 60 net Anio Paauo! — Paawo, 2005,
Ne 5, 2-q1 C. 00n., C. 4—6.

6. Kbanackas-Monosa E., Mopo3sos K. K
BONPOCY O NEPBOW B MUPE paaviorpamme. —
<http://fiz. 1september.ru/2001/12/no12_
01.htm >.

7. Marconi G. The story of my life. —
Marconi’s Wireless Telegraph Co/ The Bodieian
library; University of Oxford archives.

8. Npuropos WU. 3aranka Mapkonu. — <http://
www.grz.ru/articles/detail.phtmi?id=141>.

9. Mopo3os WM. A. C. lNMonoe ¢ I. MapkoHu He
BCTpeHancs v nopapkv emy He papun. — <http://
fiz. 1september.ru/2001/12/no16_2.htm >.

10. Mepkynos B. 60 net co3nanus TpaHauc-
Topa Hayano npyuMeHeHvsi NonynpoBOAHWKOB. —
Paano, 2007, Ne 12, c. 7—9; 2008, Ne 1, ¢. 5—7.

11. MecTpukos B. [puemMHuK, nepexus-
wuin Beka. — <http://www.grz.ru/articles/
article100.htmi>.

Pepaxkrop — A. Muxaiinos,
VAMOCTPALVMM NPEAOCTAaBNEHL aBTOPOM

Nd S

«O¥

nio|peieynsuod :1asoduog
ni-ojpei@|iew :uaiteld wandy

81-88-L09 ‘uoL

6002 ‘S 5N ou’vd



®

QPAA

BUOEOTEXHUKA

Ten. 608-83-05

JTu

mail@rad
Bonpocsi: consult@radio.ru

Mpuem cTaTein

PAOWO Ne 3, 2009

AHTeHHass cucTemMa Ha OCHOBe

aHTeHHbl ASP

A. TAXOMOB, r. 3epHorpag PocTtoBcko#i o6n.

ABTOp nNy6nukyemosi cTarbM HEeOQHOKPaTHO paccMaTpuBaN Ha
CTpaHuyax XypHana naacTMH4YaTrbie aHTeHHbIe YCUIINTENH, npume-
HEHHbIE B MOJIbCKNX T€/IEeBU3NOHHBIX aHTEHHaX. 34ecs OH onucbiBaeT
aKkCnayaTupyeMylo UM aHTEHHYIO CUCTEeMY, COBPaHHYIO C UCNOJb30-

BaHHEM y3J10B 3TUX aHTEHH.

PY HAIUNUA B HACTOSILLIEE BPEMS! TENne-

BU3MOHHBIX CMYTHUKOBLIX, KabenbHbix,
WHTEPHET-KaHaNn0B MHOMrmMe Tene3aputenm
no-NpPexXHeMy NPeAnoYUTaloT MOIHOCTLIO
OTKPLIThIE 1 BEcnnaTHble Kananbl 3UPHOro
TenesupeHus, Tem bonee 4TO UX YMCNO BO
MHOTMX MECTHOCT$IX CyLLIECTBEHHO BO3POC-
no. Ons npuema adpupHbIX kaHanoe MB n
JOMB wmpokoe pacnpocTpaHeHne nonyqum-
NN aKTMBHblE aHTeHHbl ASP nonbckomn
¢dupmel UNPREL, Boinyckaembie ceidac m
MHOXECTBOM APYrUX Npov3soanTenei. 31
aHTeHHbI CHabXeHbI NNaCTUHYATLIMU @HTEH-
HbiMK yeunutensamm (MAY), ynydwaoummm
VX XapaKTepUCTUKKM, MMEIOT Hebonbluve
rabapuTb! 1 MacCy, AOCTYNHbI MO UEHE.

CobcrBeHHo aHTeHHas pewsetka ASP
npencraenser cobor TUMNWYHYIO KOHCT-
pykumio ZIMB, BbINONHEHHYIO B BUOE HEThI-
pex manorabapuTHbIX BUBPATOPHBLIX CEKLMIA
¢ 06wmm pednektopom [1—3]. KoHcr-
PYKTOpaM1 aHTEHHbI NONoCa NPUHUMAaEMbIX
HacToT paclmpeHa "BHU3" NyTEM yOJIMHE-
HUA BUOPaTOPOB ("YCOB") BEPXHE CEeKLMW.
310 paer HeBOMbWON MNONOXUTENbHLIN
3ddexT Ha [IMHHOBOSIHOBOM Y4acTke auva-
nazoHa MB, Ho yxyawaet paboty Ha IMB.

Yrobbl ynyulwmTs npuem AMB, MHOrve
nonb3oBarenu NpuberawT K MHTYUTUBHO
HalOEHHOMY, HO COBEPLUEHHO NPaBUbHO-
MY NpYeMy — yKOpPauMBaloT “yChl” BEpXHEN
cekuuu [0 pa3mepa, OAVHAKOBOro € BUG-
paTopamMm OCTaNbHBLIX CEKUMN. B pesynbta-
Te BOCCTAHABIMBAIOTCS CBOWCTBA aHTEHHbI
OMB, 410 obecnevvBaeT HOpPMasbHbIN
npvem 3Tmx BoSH. Nnara 3a takoe BMeLua-
TENLCTBO — CHUXEHWe 1 6e3 Toro Manoro
koaddrumeHTa ycunenHus Ha MB. Moatomy
npueM ypaneHHbix ctaHumin MB moxer
BOOO6LLE OTCYTCTBOBATL.

Mo MHennio aBTopa, Gonee kawecTeeH-
HLI NpyeM Ha MB MOXHO Nony4nTb, ecnm
NPUMEHNUTL AOONOMHUTENIBHO XOPOLUYIO
aHTeHHy MB. MNpuy 3TOM, yynThHIBas Mansie
pasMepbl AeUMMETPOBOW PELLETKU, HE
npepcraensetr Npobnemel PacnoNnoXuTb
06e aHTeHHbl Ha oaHoM MayTe. Lienecoob-
pPa3HOCTb TAakOro noaxoAa CTaHOBUTCSH
eule Bonee oueBMaHoOM, korpa npvem MB u
OMB Bepetca ¢ pasHbix HanpaBneHUiA.

W3secTHO, 4TO pacnonoxenve MAY Ha
camoii aHTeHHe ASP yBennumBaeT OTHOLWE-
HWE CUrHan/LWym Ha BXOAE TeneBn3opa.
OpHako Takoi 3MeKTPOHHbIN Bnok noa-
BEPXEH aTMOChEpHbIM BO3AENCTBUSM U
€ro HaAeXHOCTb OCTABNAET XenaTb Ny4Lue-
ro. MHorum u3BecTHa cuTyaums, Korga
nocne rposbi UNn CUIILHOrO AOXAS NPUeM
NONHOCTBLIO nponaaaeT. 3amennts MNAY
O4eHb HenpoCTO M3-3a PacnoNnoOXeHUs
@HTEHHbI HA BLICOKOW MauTe.

Pa3ymeetcs, B aHTEHHOW CUCTEME,
pacCyMTaHHOM Ha YAANEHHbIN NPUEM, Cre-
AYET COXpaHWUTb aKTUBHOE ycunenue. ins
3TOro MOXHO Mcnone3osats MNAY, nydwme

Moaenv kotoporo 06nafalnT xopowwmmm
ANEKTPUHECKUMU XapakTepucTukamm —
MaNlbiM YPOBHEM LLIYMa U BbICOKUM yCune-
HUeM BO BCeit nonoce vactoT. OpHako
yauThIBas, 4TO anteHHa [IMB ynyuwena u
npuMeHeHa aHTeHHa MB BbICOKOro kade-
CTBa NPUEMA, C UENBIO UCKITIOHEHUA aTMO-
chEepPHOro BO3JENCTBUS PEKOMEHAYETCS
mopepHuauposartb MAY v nepeHecTy ero 8
Apyroe MecTo, npespatvs B KabenbHbiiA,
XOTH NPV 3TOM Y YMEHBLUMTCA OTHOLLEHWNE
curtan/wymM. CnocobHocTte pabotel MAY
BHe aHTeHH ASP paccmoTpena B [4].

OnOvH 13 BO3MOXHBLIX BApUaHTOB NOCT-
POEHUsI TaKOW aHTEHHOW CUCTEeMbl NOSC-
HSET CTPYKTypHas cxema Ha puc. 1. Cur-
Hanel MB npuHuMaeT ncnonb3oBaHHasn
aBTOPOM NOFONEpUoanHEcKan aHTeHHa
(JINA) 1, cnocobras nepekpbiTe TPebye-
MbIlA Anana3oH Npu BBICOKOM Ko3bduum-
€HTE yeuneHus. Pacyer Takux aHTeHH OaH,
Hanpumep, B [5]. LeummeTpoBoi aHTEHHOM
2 CnyXuT aHTeHHasa peluetka ASP ¢ cum-
METPUYHBIM BLIXOAOM 63 aHTeHHOro ycu-
nutens, nopaboTaHHas ynoMsaHyTLIM BbilLe
CcnocoboM YKOPOHEHUS BEPXHUX "YCOB".
Cnenyet 3amMeTUTB, HTO NOCNE 3TOro nepe-
nenka, paccMoTpeHHas B [3], qatiue Bcero
0OKa3bIBAETCH HEHYXHOA.

W3BECTHO, 4TO BLIXOOHOE CONPOTUBAE-
HME aHTeHHoW pewetkn ASP pasHO npu-
mepHo 300 Om, nostomy ans cornacosa-
HUSA C 75-OMHBIM HECUMMETPUYHLIM Kabe-
NEeM CHUXEHUS HeOBXOAMMO CUMMETPUPY-

XOXAEHWS! OQHOrO U TOrO Xe CurHana, Npwm-
HATOrO Pa3HLIMK aHTEHHaMWN, Ha Bxop, MAY,
4TO MOXET NPUBECTU K UCKKEHUSIM.

B cucteme npumeHeH npocTenuin
y3en GuUnbTpoB, CXEMa KOTOPOro Nnokasa-
Ha Ha puc. 2. B HeM ®HY obpa3osaH Ka-
Tywkow L1, a ®BY — anementamn C1, L2,
C2. Katywku L1 v L2 HamoTaHs Ha onpas-
Ke AvaMeTpoMm 3 MM 1 copepxar no 2,5
Butka nposoga MN3B-2 0,56. MoxHo, Ko-
HEYHO, UCNOoNbL30BaTh U 6onee CrNoxHbe
GUNBbTPBI, CXEMBI KOTOPLIX BO MHOXECTBE
HaxoasATCs B paavoniobutensckon nure-
parype v B UHTEPHETE.

CobcrasenHo MAY (cm. puc. 1) coctout
n3 cornacyiowero TAN 5 n ycunutens 6.
BxogHoe conpotuenenue MAY 6e3 TAS1 [4]
6nun3ko K 75 Om, HTO TEOpeTUYECKN NO3BO-
NAET NOAKNOYATL K HEMY KOaKCUanbHbIiA Ka-
6enb HenocpencTeeHHo. OpHako ucecnepo-
BaHUS NPY KOMMBbIOTEPHOM MOAENMPOBaHNN
noKasasnu, 4TO ONTUMANEHOE COrNacoBaHue
npu 3ToM He pocturaertcs. lMpuuanHa —
KOMJIEKCHBIN XapakTep 1 4acToTHas 3aeu-
CUMOCTbL conpoTuBneHus 6asa—amutrep
nepeoro TpaHauctopa CBY yeunurens.

Jyswme cnocobbl cornacoeaHna npea-
NOXeHb aBTopoM B [6]. U3 Hux B Hawem
cnyyae aBTop Bbibpan npocTenumin cnocob
C vcnonb3oBaHvem umeiowteroca TAT B
MAY. CyTe MOgepHU3auum BecbMa npocra
M BMOHA Ha Ccxeme, U3006paxeHHon Ha
puc. 3. MNpepnaraerca aopabotka BxoA-
HoM uern TAJT 6Ge3 nepepenku camoro
TpaHchopMaTopa — BKIKOYEHWE AONONHN-
TensHOro peanctopa R, Mexay TeMu Bbl-
sopgamu TAJ1, K KOTOpbIM OBLINHO NOACO-
eauHera cobuparencHas JIMHWUS aHTEHHbI
ASP. Pe3nctop uMUTUpYET BLIXOAHOE CO-
NPOTUBNEHUE YOANEHHOW AHTEHHOW pe-
LUeTKW, a CUrHan C HECUMMETPUHHOIO KOaK-
cuansHoro kabens nogatot Ha TAJT Tak, kak
NOKa3aHOo Ha PUCYHKE.

Mo pe3ynLTatam KOMMNLIOTEPHOrO MoAe-
nuposaHus [6] npepnaraembii cnocob ynyy-
waeT cornacoBaHue Ha usacrore 100 My
noytv B aga (!) pasza. Ha JMB OHO HEMHOIO
NOHUXAETCSH, HO 3TO — TOT HEAOCTATOK, C
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totue-cornacyioiee ycrpomcteo (CCY) 3.
B kawecTtBe €ro vcnonbL3oBaH TUMNOBOW
BxoAHOW TpaHcdopmatop MMAY, KoTopbii
npeacTtaenger cobor TpaHchopmMatop Ha
DAVHHBIX IvHnax (TAJT) v deppuToBoMm
marHutonposoae. Pacyer u OCHOBHbIE Xa-
pakTepuctukm TAUT naHbl B [4]. Tam xe no-
KasaHo, 4To OH 0bnagaeT KO3apOULNEHTOM
TpanchopmMaumm  CONpoTUB-
nenvs 4:1, cnepoBaTtesibHO,
npuUrofeH ana peLleHns no-
CTaBfIeHHOW 3aaa4n. BeixogHoe
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Bbix0d Vx [1AY K nompebumenam

conpotuenenve JINA 6nm13ko K
BONHOBOMY ~ conpoTueneruio Rdof|)
KOakcuanbHoro kabens, noato- 330
my CCY otcyTcTByeT. x
CurHasibl OT ABYX aHTEHH M0 < o
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duraepam CHUXEHUA NOCTYNAIOT s
Ha ysesn 4 ounsTpos MB-AAMB. R
Wx 3apaqa — He ponyCTuTh Npo- Q
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KOTOPbIM B GONbLLUMHCTBE CRYYaeB MOXHO
NPUMUPUTBECA, TaK Kak OH nNposBnseTcsa
NULb HA BEPXHUX HaCcToTax AuanasoHa. K
TOMY XE MOMYy4UTb MOEATBHOE COrflacoBa-
Hue B nonoce uactor 48...800 MI'u, wmc-

Puc. 4
1v0-4°
| |
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0 &
10 éi

nonb3ys TAJ, kak, Bnpoyem, n nioboe ppyroe
cornacyiouiee yCTpoincTeo, HEBO3MOXHO.

Mpy NpakTU4EeCKOM W3rOTOBNIEHUWN aH-
TEeHHOW cuctembl (CM. puc. 1) cornacyio-
wwh TAUT 3 B3AT U3 BLILLEAWErO U3 CTPOS
MNAY. YpobHo wncnonb3oBartb BCIO nnary
MAY, 13 KOTOpOl BLINAMBAIOT BLIXOOHLIE
BbiBoab TAJ1, NOAKMIOYEHHbIE B OBLINHOM
BapmaHTe K koHgeHcatopy C1 n obwemy
NPOBOAY, Y COEAVHSIOT X C KOAKCUASBHBIM
kabenemM (UEHTPaNbHLIN NPOBOAHUK U
ONNEeTKy COOTBETCTBEHHO). OcTanbHble
anemeHTbl MAY MOXHO ocTasuTth, pabote
COrnacyiowero ycTpoMcTea OHM He MeLla-
10T. Mnary yctaHaenvBaioT Ha NPeAyCcMOT-
pPEeHHbIe B KOHCTPYKUMN aHTEHHBI BUHTHI U
KPensaT ravikammn kak obbiMHO, H4TO obec-
NEYMBaET HANEXHOE COEOVHEHUE C cobu-
parensHon NuHWEN. YCTPOWUCTBO Xena-
TENbHO repMeTU3NPOBaTb.

JINA paccyUTLIBAIOT U M3rOTaBAMBAOT
CaMOCTOSTENBHO (Mny NPUEBpeTaloT roTo-
BYI0), nocne Yyero obe aHTeHHb! KpensaT Ha
OfHOW MayTe npu cobnioaeHun BepTu-
KaJIBHOTO PaCCTOSRHUSI MEXIY HUMU HE
MeHee meTpa. Mo ropusoHTanM aHTeHHb!
OpPUEHTUPYIOT Tak, 4T0Bbl obecneunTb
MPYEeM OCHOBHbLIMU JIENEeCTKaMu ux aua-
rpamMm HanpaBJIeHHOCTH.

OcTanbHble 3NeMeHTbl CUCTEMbI —
bunbtp (4), NAY (5, 6), aKTuBHLIN pa3BeT-
BuTeNs (7) — 06beanHeHb B 06WMiA 3neKT-
POHHbIN 610K M HAXOAATCA B OAHOM KOPIyce
JlnA 3TOro aBTOp VCNONL30BAN METANINYE-
CKuiA KOpNyc aHTeHHoro yeunutens YTT0-2

(pMc. 4) C coxpaHeHneM B €ro cocrase
vcToqHMKa nutanusa (12B). MoHTax anekT-
poHHoro 6noka nokasaH Ha puc. 5. MAY u
pasBeTBATENb KPENAT HA MECTE YAANEHHOIO
KaHaNbHOro yeunurens. Gunstp 4 CMOHTU-
POBaH (€ro He BUOHO) Ha BXOOHbLIX NIENeCcTKax
B BEpXHeW 4acTu kopnyca. Pacnonaratb ero
Ha nnate MAY He pekoMeHOyeTcs u3-3a
0onacHoOCT¥ CaMoBo36yxaeHns.

Hanuume B cucteme akTMBHOro paseer-
suTens 7 (cM. puc. 1) 06yCcnoBneHo Tem, 4To
B HacTosiLLlee Bpemsi AOMaLLHAA Tenepa-
ANOCETL COAEPXWUT, KakK nNpaBuno, He-
CKOJIbKO NPUEMHUKOB TENEBU3UOHHLIX U
paavioseLlarensHbix curHanoe YKB. Ycra-
HaBNWBATb [J151 HUX OTAESIbHLIE YCUNUTENU C
coGCTBEHHBbIMK B110KaMK NUTAHKA Heuene-
coobpasHo. FlosTomy uCnons3oBaH ro-
TOBbI aKTUBHLIA Pa3BETBUTESNL HA HETLIPE
BbIx0Aa € KoaddUuneHToM yeunenus 15 pb
6e3 6noka nutaHus. Ero Bxon coepmHeH ¢
BbixogoM FIAY HenocpeacTBEHHO, KOpOT-
KUM CUIHaNbHBIM NPOBOAHUKOM AJIMHOW
1,5...2 cM npu obLueM 3kpaHe, 0BPa30BaH-

HOM KpenexHbiMy 3nemMeH-
TamMy BXOOA U BbIXOAA YCT-
poicte. Obulee nuraHue

Puc. 5 popaor Ha passersurens u

fanee Ha aHTEHHbIN yCunu-

. TeNb 4Yepe3 YNOMSHYTbIN

CUrHanbHLIA NPOBOAHUK C
COOTBETCTBYIOLMMK  pa3-

® BSI3KAMW, KaK 3TO Npeayc-

MOTPEHO B pa3BeETBUTENE.

Yeunutenohoii 610k

pacnonoxeH B MNOMeELLE-

HuKn. Tem cambiM yCTpaHe-

Hbl OTpuuartenbHblie BO3-

DENCTBUS  OKpyXaloLen

' cpepbl u obecnevena Ha-
[exHan 1 NoNroBeNHas pa-

6ora yctpoinctea. Kpome

TOro, CTaNu AOCTYNHLI BCE
perynupoBkn, K KOTOpPbIM

MOXHO OTHECTM, HanpuMep, U3MeHeHve
Hanpsbxenuss nutanma (9...12 B), nop6op
peancropa R, (CM. pyc. 3) no HaunyyLue-
MY Ka4€eCTBY NpremMa yaaneHHbIX CTaHLMIA.

W3rotoBneHHas aBTOPOM aHTEHHas
cuctema paboraer Heckonbko nert. Ka-
4ecTBO npvema ¢ ycunutenem SWA-777
MECTHbIX KaHasioB BLICOKOE, YAANEHHbIX
(0o 70 KM) — OT XOpOLUEro A0 yROBETBO-
putensHoro. MNpuem paguoctanumin YKB B
CTEPEOPEXUME NPU TEX XE PACCTOAHUNAX
obecneunBaeTcs € AONYCTUMbIM MO KOM-
GOPTHOMY NPOCAYLIMBAHUIO YPOBHEM
wyma. NoBpexXneHUn aKTUBHLIX 3N1EMEH-
TOB CUCTEMbl B TEHEHWE BPEMEHU 3KC-
nnyarauuu He Habnioganoce.

NUTEPATYPA

1. NaxomoB A. AHTEHHbIE yCcUnUTENn
SWA . — Pagwmo, 1999, Ne 1, c. 10—12.

2. NaxomoB A. HOBbie aHTEHHBIE yCUIUTE-
M. — Paawo, 2000, Ne 7, c. 6—8.

3. Tyxwvnuu C. Yeunutens [IMB — 13 wm-
pokononocHoro. — Paawo, 1997, Ne 7, c. 15.

4. Naxomos A. O cornacoBaHny NIacTWH-
4yaTbiX aHTeHHbLIX ycunuteneid. — Paaguo, 2000,
Ne 11, c. 11,12, 32.

5. Onmgenko U. lNpremHbie TeneBU3UOoH-
Hble aHTeHHB. — M.: JOCAAD, 1989.

6. MaxomoB A. CornacoBaHne aHTEHHbIX
ycunutenei ¢ puaepom camxenun. — <http://
electronic.com.ua/modules.php?name=
Downloadsé&d_op=viewdownloaddetails&lid
=92>.

T

Pegaxtop — A. Muxaiinos,
rpagumka — 0. AHgpees, $oro — asTopa

Mu npocuM Bac, Halwux yuta-
Tenen, 3anofiHUTb aHKeTy WU
BMECTE C NATbIO U3 LWECTU KYNOoHOB
3a nepeoe nonyrogve npucnatb B
penakumio no appecy: 107045,
Poccus, Mocksa, Cenneepcrtos
nep., 10, pepakumsa XypHana
"Papuo”. ObGeuwaem, 4T0 Bawa
UHPOpPMaUUS HE NOKUHET CTeH
penakuuu.

1. damunus, nevLmans

2. Bospact

3. Hutarenbckum cTax
4. ObpasoBaHne

5. Mpodeccusn, pon 3aHATUA

6. Aopec (pervoH, HaceneHHbI
MYHKT)

7. Papnoniobutenbckuin No3biB-
HOW

8. Aapec 3neKTPOHHOW NOYTLI

9. Anpec OoOMaluHEW CTPaHWYKU
B UHTepHeTe

Ecnn y Bac Het nosbiBHOro, agpeca
3/IEKTPOHHOM rOYThi, AOMAaLUHEN CTpa-
HUYKY B VIHTEpHETE, N0CTaBbTe NPOYEPK
B COOTBETCTBYIOLEI CTPOKE.

10. Ykaxvte Hanbonee nHrepec-
HYIO CTaTblO B K&XOOM U3 HOMEDOB
xypHana (Ne 1—6 3a 2009 r.).

Baww otBeTbl 6yayT yuTEHBI NpU
noaBeneEHUN UTOrOB KOHKYpCa Ha
nyqwyio nyénukauwio 8 2009 1.

Ne 1

Ne 3

Ne 4

*,



- - 2 am

Ne 5

Ne 6

t1. Kakne pybpukn xypHana Bul ||

cumnTaeTe Hanbonee MHTEPECKLIMU?

12. Kakwe tembl U pyGpuky Bol cuu- |
TaeTe HeaKTyaNbHLIMW CEroaAHA?

13. Kakum TEMam chnepyer, no
Bawemy MHEHWKR, OTAaBaTe NPeanoy- |
TEHWME CeropHA? |

t4. Kakve Hoebie pybpukn CTOWAO |
Ol OTKPLITL?

15. OTmeTbTE B Cneayionem cnucke
TO, 470, N0 BawemMy MHeHuio, chencsa-
N0 Ot HE NEYATATL B XypHane, a TONbKo
BeIKN1anbIBaTh B UHTEPHETE, HTODL! YBe-
NUHUTE YUCNO ONMUCAHWIA KOHCTPYKUWWA,
NyOnuKyeMbIX B KaXO0M KOMERE:

D Yeprexu neyvaTHoX nnar.

D NcxopgHBIE TEKCTBI NPOrpamMmMm.

[ 3arpysouHbIe Koas! (NPOLWMBKK ™). |
16. Kakol TexHonorven nepeHoca |

PUCYHKa NEeYaTHHX NPOBOAHMWKOB Ha |||
nnaty Bul npeanoyvTaeTe NonL308aThen: |||

[:] Pucyio Ot pykun.
Wcnenbayio pesak.

D Tepmoneperocom ("nazepHo-

YTIOXHOW TEXHONornen”).
D DoTOPE3INCTOM.
D 3akasblBao nnaty B cneyvany- |
3vupoeaHHoW dupme, |

D Hukakux neyaTHbix NNaT ToAb»
KO NPOBOAHON MOHTAX.,

17. O6n0XKa KaKUX HOMEPOB XYp-
Hana npuenexna Baiwe BHMaHue?

-

Perynatop rpOMKOCTHU

' 1. TOKAPEB, r. Mocksa

| c 6ydepHbIM KacKkagom

B crarse ONUCHIBAETCH YCTPONCTBO, MO3BOATIOUIEE NPEBPATHTL

YCHAUTeNb MOILUHOCTM B 3AKOHYEHHYIO KOHCTDYKLMIO, OCHALeHnyo
PErynaropoM rpPpoMKOCTH. 370 [aeT BO3IMONXHOCTL NOAKMONaTH K
YM3Y pasnuuninie HCTOYHUKY CurHana 6e3 BCnonb30Banus OTRE B
HOro NpenBapuTeNbHOro yeunurens,

B HACTOALLEE BPEMA Cpean MHOMMX
B ueHUTENEH  BBICOKOKAYECYBEHHOrO
| 3BYKOBOCNPOV3BEAGHMNS HAxoauT CROMX
CTOPOHHUKOB TaK Ha3blBaeman “"Maeono-
VMR KOPOTKOro Tpakra™. B Takoi annapa-
Type npepsapuientHell YCUIMTENb HE
COAEPXWT NPWBBIYHBIX PEMNYIRTOPOB TeM-
6pa, MULHUX KOMMYTALMOHHBIX SNEeMEH-
TOB, LeNnen TORKOMNEHCALMKY W PErYNRTO-
pa Ganaxca, a rnaBHoe, COAEPXUT MUHW-
| MYM 8KTMBHBIX KOMNOHEHTOB. BBMay TOr0
NTO BBIXOAHOE HANPSXKEHNE COBPEMEHHLIX
UCTONHWKOB CUrHANOB (akTUHECKH CTano
CTaHOapTHBIM — 2 B, BO3MOXHO OTKa3aTh-
CA W OT NPEABAPUTENBHOIO yeunurens.
OnHaKo HarpysoyHaa cnocoBHOCTL Takux
WUCTOMHWKOB CUIHANA HE BGErDa AOCTaToN-
Ha ANA HEMNOCPEACTBEHHOrO NOAKNHEHUS

noi OOC co3nanTcs npeanoceinky ans
BO3HUKHOBEHUA AVHAMUYECKUX UCKAXE-
HUA. A NPOBEN CPABHUTENBHBIE MNPOCHY-
LWMBAHUA TpeX BypepHsix NoBTOpUTENEe:
nepeuii — Ha OY OPAG627, BTOopoii — Ha
OY OPAB37, TpeTvii — Ha NoneBbIX YpaH-
3UCTOPAXx, ONUCHIBAEMbIN B CTATLE.

B Bapuanre OydepHoro kackapa ¢
ucnonb3oBannemM OY OPAB37 (370 ToT Xe
OPAB27, TONLKO CKOPPEKTUPOBAHHLIA Ha
YCUNEHWE HE MEHEE NATK) ero koadpduum-
enT yeunenur K, = 5. 3107 BapuauT noka-
3as, NO MHEHWIO aBTOpa, Bonee Npo3pas-
HOe 3ByuaHve, 4em ¢ OPAG27, BBuaYy orpa-
HUHEHWS TMyOuHE 0BpaTHOI CBA3W 1 pac-
LUMPEHUA NOTNOCH BHYTPUNETAEROTO YCu-
NEHUA B MEHEE CKOPPEKTUPOBAHHOM, HEM
B OPA627, ycunurene.
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OTHOCUTESNBHO HU3KQOMHOrQ peryaaropa
rPOMKQCTV MNKM YCUAMTENS MOLUHOCTH.
| MosTOMy B psae Cnyyaee OKasbiBaeTcs
| NONE3HBIM MPUMEHEHUE BLICOKCOMHOTO

|| PENYNRTOPA FPOMKOCT C NOCAeayiowmnm

NCBTOPUTENEM HANPAXEHWA, BHINONHAI-

WM BYHKLUMIO CONPAXEHUR PEryNRTopa ¢
BxOAHbIM GusTpoM YM34.

Hepenoko Takoi kackag CTpOsT, Mc-

| NONE3yS BEICOKOKAYECTBEHHBIN N 0POra-

crositinin QY OPAGZ7 B pexume NneBTOpH-

| Tens Hanpsaxenus. B QY npu cTonpouen-

lcdh
DAZ 7915

Tpetuin BapuanT — Bydep Ha ManoLy-
MALIEM MONEBOM TPAH3UCTOPE, OTIMHAID-
LWEeMCA BbICOKOW TUMBUHOCTHIO. 3JTC
YCTPOMCTBO NONYMEHO B PEIYNLTATE YNPO-
LEHWA YCUNWTENS ONR rOIOBHLIX Tenedo-
HOB, NPEAJIOKEHHOIO aBTOPOM HA OAHOM U3
$OpPYMOB HECKOMBKO NET HA3aa M XOPOLWD
ceba 3apekomennoeasiuero. CybbLekTUBHO
Takoh 6ydep okaauBaercs Hanbonee “npo-
apayHbiM”, 6e3  kakvx-nvbo 3ameTHbIX
3AMYTHEHWIA UAKU CNELUPUNECKUX OKPACOK
B 3By4aHuu. Tun TpaH3ucTopa NOBTOPUTE-



R, ero pabounii pexvm Gulnm TIATENEHO
NoaoBpaHbl, Y10 NO3BOAWUAQ NOAYSUTHL
8€CbMA MaNbie HENMHENHBIE WCKZKEHWS,
Benay TQro 4ro MCNosb3yemedii TpaH3ncTop
ABNSETCA CBEPXELICOKOYACTOTHLIM None-
BbIM TPAH3WCTOPOM C NIMHENHOW nepega-
TOYHOW XapakTepucTukon w obnapaer
ManbiMK MEXINEKTPOAHBIMWY €MKOCTSMN
[1], HENMMHEMHBIE NCKAKEHWA TAKOTO NOBTO-
PUTENR HA BCEX CNbIUMMBIX 3BYKOBbIX
HACTOTaX OCTAIOTCA CMEHD MANbIMA,
MpuMenenHblil 3neck Gydeprulii kac-
Kap paccyuTaH rnaeHbIM 06pa3om Ha
YM34Y C BXOAHBIM CONPOTUBNEHUEM HE
Huxe 10 kOm, npn sToM KHW Ha wacToTax

HUS BEINO NPOAMKTOBAHO TEM, YTC OH 98-
NAETCA HArpy3KOoN ANA UCTONHMKA CUrHa-
na, NOAKNKYAEMOro K ONUCHIBAEMOMY
6noky. BbIXOOHOW Kackan COBPEMEHHLIX
CD-DVD nnetepoB, MarHUTO(pOHHELIX AEK,
3BYKOBbIX KapT, Kak npaswno, nNpeacrae-
NAET COBOW MHTErpanbHbiil Y, MCkaxeHus
KQTOPOrQ TEM MEHBLLE, HEM BhILLE CONPO-
TUBAIEHWE HArpPyaKM.

Apyroi BaxHe GakTop: Aaxe B OTHO-
cuTensHe acparkx moaenax CD-DVD nrei-
€POR, THEPOB, KOMNBIOTEPHBLIX 3BYKOBbBIX
KapT Ha BBIXOAAX BCTb Pa3fenuTencHbie
OKCUAHBIE KOHASHCATOPL, NpUYEM, Kak
nNpaBuNo, OHU OKasbeakTcs He3 NonApu-

ro 3ddexkra ne Habnopanock. OkaabiBa-
eTCH, Ha HECHMMMETPUYHBX BbIXOaax
KAPThbl YCTAHOBNEHB! TAHTANOBLIE KOHOEH-
caropel Mano emkoctw. lMoatomy npu
BXOAHOM CONPOTVEREeH YM34 10 kOm,
OBBINHOM 019 WMPOKONONACHOTO YCUNU-
tens ¢ napannensHon QOC, uyscTBOBa-
nack HexBaTka Baca n HekoTopas HeecTe-
CTBEHHOCTL 3BY4aHWs B 0Bnactn HY. MNMpu
noaknioseHur YM3Y uepes onuckiBaembli
6nok perynavopa rpoMKOCTA C BXOAHBIM
conporuenermenm 100 kOm BbillieykazaH-
HbI 3PPEKT nepecTan OuiTe 3AMETHHIM.
BepHeMCa K ONUCAHUIO Y3Na PerynaTo-
pa. C OBUXKa NEpemMeHHOro pesucTopa
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11 10 kMU, npu HanpskeHvn 2 B oxasbisa-
erca okono 0,002 %. YposeHb COBCTBEH-
HOEIX LWYMOB Kackana noCTOBEPHO W3Me-
PUTh aBTOPY HE YAAnoCk BEWAY OTCYTCTBUR
BONLTMETPA MCTWHHLIX CPEAHEKBAApaTH-
YECKMX 3HaqeHnd. HO npy NoAKIONEHWI
MOBTOPUTENA K @HANM3aTopy CnexTpa (Ha
OCHOBe nporpammbl Spectralab n 3eyko-
Boii kapTsl ES| Suli@) cMeweHus nopoLuBs
CrekTpa NpaKkTUHECKM He OBHapyXeHo,
YPOBEHbL WWYMOB COXPAHANCH O4EHb HU3-
KUM. PUKKER-LUYM, KOTOPEIM OTANHAITCA
noneskie TPaH3VCTOPEI C W30NMPOBAHHBIM
3aTBOPOM, OKA3ANCH HE3AMETHLIM.

CxeMa y3na perynatopa rpoMKOCTH
v3ofpaxeHa Ha puc. 1. BxogHo# 3eyko-
BOW CUrHan nocTynaeT Ha BbICOKOKAYe-
CTBEHHLIN NEPEMEHHBIN PE3NCTOR peryna-
Topa rpomkocTi R1.1 {R1.2 — gn\ apyro-
ro kaHana). 30eckb NPUMEHEHNE PE3NCTOo-
Pa OTHOCUTENBHO BLICOKOTO CONPOTHBNE-

3yioLero HanpsaxeHs. OOBMHO Ans Takux
uenein BubrpaloT OKCUAHBIE KORAEHCATO-
pbl Ha Hanpaxenue 63—100 B n otHock-
TEALHO HU3KOW EMKOCTH (TUNW4HOE 3HaYe-
Hve — 4,7 Mk@). B vakom Cnyyae Henn-
HEMNHOCTL Pa3nLNMMTENBHOIO KOHASHCATO-
pa Byaer NPORBNATLCA TEM CUAbHEE, YeM
HUXE BXOAHOE CONPOTUBIEHWE CREAVHO-
WErO 33 HUM Kackaga.

O HeOBXOAWMOCTI COrnacoBaHus yana
perynatopa Kak C WUCTONHWKOM CUrHana,
TaK U nocneayolym YM3Y ¢ napannens-
HoW OOC MOXHO NoKasaTh Ha NpuMepe
3BYKROBOI kapThl ESI Juli@. Kak Toneko ata
KapTa cTana goctynHa Ha POCCHICKOM
puHKe, f NPOYen OT3BIEbl HA Paguonitn-
TensCkMx GOPyMax, rae Nucanum, yto Npw
nopaxtodeHn YM34H K HECUMMETPUYHEIM
BLIXOLAM KapTbl 63C “KNAKuA” W HEECTeCT-
BEHHBIN. [PV NOAKMOYEHUA XE HArPyaku K
GananchuiM "DC-coupled™ BHXOAaM Tako-

R1.1 curHan nocTynaet Ha 3aTBOp UCTOKO-
BOrc nostoputens VT1, HArpyXeHHoro
WCTOHHWKOM TOKA, KOTOPbI BBINONHEH Ha
TRPaH3ucTope VT2 7oro xe tuna. fipume-
HATE 30ECh TPAAWUMOHHBIA BUNONAPHBIN
TPaH3WCTOP HE Crneayer ssuay TOro, Y4To
€ro HeNVHENHan KONNEKTOPHAS €MKOCTL
okasbeaerca fonbwe, yem y 2M9%02; nu-
HENHOCTE  BLIXOAHOMC CONPOTUBNEHWS
Takke emy ycrynaer, C Bexofa NCTOKOBO-
ro NOBTOPUTENS CUrHAN Yepe3 CRA3KY pas-
OeNUTENEHBIX KoHAeHcatopor C3—C7
NOCTYNAET B HArpPyaKky.

Jns nonyydeHuna rnySokoro U CTecTBeH-
Horo ©Gaca wuactora cpes3a PBY, 06-
PAa30BaHHOTO PA3AENUTENBHLIMW KOHOEH-
caTopaMu C BXOAHBIM CONPOTUBNEHWEM
YM34 (10 kOwm), Boibpana 04eHb HU3KON —
0,95 Nu. Kak nokazana npaktuka, Gonee
BBICOKME YACTOTHI CPe3d BHI3BIBAIOT Otiy-
weHue "xuakoro” Baca, MMWeHHoro “oc-
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3BYKOTEXHUKA

Ten. 608-83-05

Mpuem craTein: mail@radio.ru
Bonpochi: consult@radio.ru

PAAWO Ne 3, 2009

HOBaHUA", — HECMOTPSA Ha TO HTO, NO SIOTN-
Ke, 4acToThl cpe3a, paBHow 10 'y, AOMXHO
6biTb 6onee 4em AOCTATONHO.

MCTOYHUK NUTaHMs yCTPOUCTBA BbiNON-
HEH NO TPAAULIMOHHOWN CXEME N OCOBEHHO-
CTel HE UMEET; XenaresibHO UCNOMb30BaTb
dupMeHHbie NHTerpansHbie cTtabunusarto-
pbl (HA7815UC, uA7915UC), Tak Kak ypo-
BEHb LUYMOB MHbIX MUKPOCXEM MOXET OKa-
3aTbCA HEHOPMWPOBaHHLIM. FUTaHwue ocy-
LWECTBSETCH OT MOHUXAIOLWEro CeTEBOro
TpaHcdopmaropa, UMeLero 06MoTky Ha
HanpsxeHve 2x18 B u paccyutaHHbie Ha
TOK Harpy3ku He MeHee 150 MA.

KOHCTPYKTUBHO perynstop rpomMKoCTv
BbINOJIHEH Ha NevaTHOM nnate u3 Goneru-
POBaHHOIO € ABYX CTOPOH CTEK/I0TEKCTO-
JIUTQ, €€ H4EePTEX C PACNOJIOXKEHUEM 3re-
MEHTOB nokasaH Ha pMc. 2. Hymepauus
3/1EMEHTOB BTOPOrO KaHana HadvHaetcs
co BTopou cothn (C101, VT101 n 1. a.),
BXO[, W BbIXO[ BTOPOro kaHana 6noka
BblBE[1EHbI HA KOHTaKTEl 3 pasbemos XS1 n
XS2. O6unmne 610KMPOBOHHBLIX KOHAEHCA-
TOPOB, a Takxe cneunduyeckon BY Tono-
I0rMY Nnatbl (B HEKOTOPLIX MecTax npw-
MEHEHO napannenbsHoe COoeAnHEeHue
cnoes ponbru — Hanpumep, B UCTOKax
VT1, VT2, a Takxe mexay uctokom VT1 u
ctokoM VT2) nNpoaukTOBaHO TEM, HTO
TpaHaucTopb! 2[1902A BecbMa CKJIOHHbI K
camoB036yxaeHni0 Ha HacToTax amana-
30Ha [IMB. Ha kopnycHblie 6ontul VT1, VT2
crnenyeT HaBUHTUTL raiku A0 3an0HEHUS
pe3b60BOM HACTU, OHWU BLINOMHAT YHK-
LMIO TENNOOTBOAA (XOTH 1 6e3 raek TpaH-
31CTOPbI HArPEBAIOTCA HE3HAYUTENBHO).

K nepepHen naHenu ycunurtena nnary
3aKpennalT NOCPEACTBOM ABYX META/UM-
HECKVX YrofikoB, pacnonaraemMoix no ee
cTopoHam. B aBTOpckoM BapuaHTe nnata
perynatopa rpoMKoCTy Bbinia BCTPOEHa B
kopnyc camoro YM34, a ana MuHuMmn3a-
LMW BOZMOXHBIX HABOAOK OT Er0 CUJBHO-
TOYHBIX UENen nomewteHa B Metannuye-
CKUA 3KpaH (NPSMOYronbHYIo KOPoOKy) 13
6enoit XecTu, KPEnALWUNCs ABYMS nanka-
MU TakxXe K nepeane nanenn YM34 6on-
Tamn. CurHanbHbie npoBoga n NpoBof
Lienu NUTaHna NPOXOAAT Hepes OTBEPCTUA
B 3a/lHEi CTEHke 3KpaHupytowero 6okca.
Jenatb OTAENbHLIA KOPNYC AJIA Takoro
perynaitopa rpoMKOCTU aBTOpP NOCHUTAn
HeuenecoobpasHbiM.

B perynatope rpoMKOCTM MOXHO A0-
NyCTUTb 3aMEHY HEKOTOPbIX AeTaneii: Tpax-
3uctop 2M902A (VT1, VT2) — Ha KM9Y02A,
BC546 (VT3) — Ha KT3102AM, pvopbl
1N4004 (VD1—VD4) — Ha KA209A. Muk-
pocxeMbi 7815 (DA1) n 7915 (DA2) MOXHO
3aMEHUTL nX 6}1M3KVIMM aHanoramMn.

MukpocxeMbl cTabunnaaTopos Hanps-
xeHus DA1, DA2 yctaHoBneHbl Ha CTaB-
wu1e nonynspHbiMK Y paavoniobureneit
TennooTteoabl HS-315 (npogatotca B "Hun
v avn” [2]).

ChOBOEHHLI NEePeMEeHHbI pe3nucTop
(R1.1 n R1.2) — ALPS-RK27, npuobpe-
TaeMulii Ha 3aka3 B pupmax CUMMETPOH
n AOA3KA [3, 4].

C1, C2 — oteyecTBEHHbIE kKepamuye-
ckne koHpeHcatopb! KT-1, KA-2, K10-7B
¢ TKE M47 n M33.

Bce npuMeHeHHble B KOHCTPYKUUU
pe3ncCTopbl — MMNOPTHLIE NPEUM3UOK-
Hble MeTannonneHoqHoie (MF — Metal
Film) mowmnocTteio 0,25 Br. lMNpu orcyT-
CTBMU TAKOBbIX MOXHO NPUMEHNTL OTEe4HEe-
cTBeHHble aHanorn C2-29 (B omvuve oT

HUX UMNOPTHBLIE UMEIOT BLIBOAL! 6€3 OKUC-
na), metannopguanekrpuieckue C2-23,
MJIT (nepeuncneHsb B nopsinke ybuisaHus
npeanoyTeHus).

KoHpercaropbi C19, C20 — K50-35 vnun

vMnopTHeie $prpM Jamicon nnu Samsung; |
C25, C26 — K50-35 vnn avanoruyHbie nMm- |

noptHbie; C8, C9, C12, C13 — EPCOS

B32529-C105K Ha 63 B. x MoxHO 3ame- |

HUTb KEepaMuyeCKUMKU KOHOEeHCaTopamu

MeHbLLeli eMKocTH (He meree 0,047 MkdD), |

HanpumMep, K10-7, KO-1, KM-5.
Konpencatopsl C3—C7 — EPCOS
B32529-C5335 Ha 50 B eMkocTei0 3,3 MKOD
+5 %; 30ecb NOMHOLEHHOW OTe4ECTBEHHOM
3aMeHbl HaUTY HEBO3MOXHO, MOTOMY 4TO
MUCNONbL30BaHHbie KOHAEeHcaTtopel Epcos
Staked MKT uMeiOT He TOMbKO O4Y€Hb
BbICOKOE KaweCTBO W3rOTOBNEHUS, HO U

|

6ecnpeueneHTHO BLICOKOE OTHOLUeHue |

eMKocTn K rabapuram, nHbiMU CnoBamu,
3TM KOHLEHCATOPbl CaMble KOMNAaKTHbIE.
Konpencaropamu ¢upmMul Epcos Topryiot
M3BECTHLIE PaanoniobutensM GupMsbl.

Konpencaropul C10, C11, C14—C16,
C21—C24 — K10-7B emkocTbio 0,068 Mk®
Ha 40 B. CoepuHutenn XS1—XS3 —
knemMmHnkn DINKLE-DT126VP.

B 3aknt04eHre NoneaHo AaTb HECKOTb-
KO PEKOMEHOALUMIA NO MOHTaXY TPaH3UC-
Topos KMN902.

3™ npubopbl YPE3BbINANHO "HEXHbI™,
OHW HE BbLOEPXMBAIOT NPEBLILLEHUS O0-
MYCTUMOrO HanNPsXeHus: fPU Hanpsxe-
HUKM cTOK—uCTOK 6onee 50 B Takoii TpaH-

3ucTop NPoBUBaETCSs; ONAaCHO /1A HEro u |

cratndeckoe 3nekTpuyecTso. Ho rnasHoe
KOBapCTBO 3aK/I0HAETCH B TOM, HTO B 3TUX
npubopax MOXHO “noabuTe 3aTBOp”; NPU
3TOM TPaH3UCTOpP OcTaeTcs paborocno-
CcObOHbIM, HO BO3PAacTaioT yTeuyka B 3a-
TBOPHOW LENn U LLYMbI.

[nst Toro 4To6b6! 3bexarb HeNPUATHO-

CTW, MOHTax NpvBopoB cneayeT BLINOA- |

HATL C UCNOJIL3OBaHMEM aHTUCTaTu4ye-

CKOWM NasiNnbHOW CTaHUMW WIW HA BPEMS |

naviky OTKNIoHaTb CETEBOW NAsNbHUK U
MCNOMb30BaTb aHTUCTaTUNECKUA Bpacner.
B npoTuBHOM cny4ae, Kak nokasana npak-
TUKa, BbLIXOA TPaH3UCTOPOB U3 CTPOS
npakTUYeCKn rapaHTMpoBaH. [lo3aTomy
npu nokynke KMN902A wano obpawartb
BHMMaHWE Ha YCIOBUS XPaHEHWUS 3TUX
npubopoe; B MaraanHax ux obbi4HO NPO-
[AI0T YNnakoBaHHbIMU B PONbry.

Mocne c6opku nnatbl NONe3HO NpoBe-
pYTb UCTIpaBHOCTL TpaHancTopa VT1; gna
3TOro HeO6X0AMMO BLIBECTU PErYNIATOPb!
R1 B nonoxenwe makCcumanbHOW rpom-
KOCTW, @ K BXOAY NOAK/IIYUTL BbiICOKO-
OMHbI MWINMBONLTMETD MOCTOSIHHOIO
Toka. Ecnu Ha peanctope R1 npucyrcrsy-
€T Masnoe NOCTOSIHHOE HanpsiXeHwe, TO
3TO CBUAETENLCTBYET O TOM, 4TO y VT1
"nop6uT 3aTBop”.

JINTEPATYPA

1. NMonesble U BLICOKOHACTOTHLIE GUnonsp-
HblE TPaH3MCTOPL! cpeaHei n 6oNbWOoK MOLLHO-
c™M 1 ux 3apybexHble aHanoru. CnpaBONHUK,
ToM 3. — M.: KY6K-a, 1997.

2. O6wan TexHnHeckan I0KyMeHTaumn rpyn-
nol "Pebpuctoie pagwatopb”. — <http://
www.chlp-dip.ru/llbrary/
DOC000181263.pdf>.

3. <http://www.symmetron.ru>.

4, <http //www dodeca. ru>

Penaxtop — A. Coxonoa rpatpnxa - IOAqueee

= ———

MHTEPHET MAI‘ A3MH "AECCU”
araer:

— ME1 003- Annanuu — ycT-
POWMCTBO AN AUCTAHUMOHHOTO ynpas-
NIEeHUs1 AOMALLHUM OCBELLEHUEM C pe-
xumom aummepa — 1300 py6.

— CobpaHHylo, B Kopnyce, nnarty
MUKPONPOLECCOPHOIO METannoucka-
Tens BM8042 — 1252 py6.

6porpammatop EXTRA PIC —
750 p py

— BHyTpUCXEeMHbI OTnagymk ycT-
powicTs Ha PIC-koHTponnepax MICD2-
MC1 (aHanor MPLAB-ICD2) — 1700 py6.

— Apantep K-nuium BM9213 pns
NOAKIOHEHNS NEPCOHANBHOrO KOMMBIO-
Tepa yepe3 USB k avarHoctuyeckomy
kaHany (K- nnm L-nMHuu) 3nekTpoHHOro
6noka ynpasneHus (3BY) aBTomobuns ¢
uenbo mnamocmm 1 yNpaBnexus ero
byHKUMAMU — 823 p

— Agantep K-nmwm NM9213 (Ha-
60op 1a c60pKu) ANA NOAKIIOHEHWS NEp-
COHaNbLHOro KoMnblotepa yepe3s COM-
nopT k 3BY aBTomo6una — 542 py6.

— Undposoi auktodpoH BM2062,
25 cek. 3anucu — 686 pyb.

— CraumoHapHbiii COTOBbIN TenedoH
craHaapta GSM MK303 — 3684 p

— lMepexoannk USB 8 COM BM 050
onsa NK — 387 py6.

— BNEeKTPOHHbLIK BNOK  3aXuraHus
"knaccuka” NM5422 — 780 py6.

— Mpnbop NM8032 pnis npoBepku
ESR 3anexTponmMTu4eckmx KOHOEHCaTo-
poe (Habop ansa c6opxu) — 620 py6.

— ONEeKTPOHHLIN OTNyruBaTens Noa- |

3eMHbIX rpbidyHoB MKO8O0 (Habop ans
c6opku) — 416 pyb6.

— Luncposon BM8037 TEPMOMETP
(no 16 paTiukos) — 845 pyO.

— BocbMuKaHanbHLIM - MUKPONPO-
LLeCCOPHbIN TalMep, TepPMOCTar, 4achbl
NMB8036 — 1408 pyo.

— CenekTuBHbI MeTaNnionckarens

"Kowen” MK8044 — 11860 pyb.

— MK180 — USB-EDGE mopnem pist
Bbixoaa B MHTEpHET Yyepesa TEXHONorMu
EDGE v GPRS — 2990 py6.

— Habop "Hacroromep 250 Miiy™ —
550 py6.

— GSM-curvannsauvs BM8038 —
1122 py6.

0— I.lémbponylo LKAy TPaHcuBepa —

py6.

—£M9010 — USB BHyTpUCXEM-
HbIi nporpammarop AVR MUKPOKOHT-
ponnepoB — 650 py6.

— Yctpoiicteo BM9222 nnsa pe-
MOHTA U TECTUPOBaHUSI KOMNBIOTEPOB —
POST Card PCl — 1729 py6.

— Ha6op SMD pe3ucTopoB Tuno-
pa3amepa 0805 n3 170 HOMUHaAnNOB OT
0 Om po 10 MOM, %5 %, no 50 wr. kax-
poro — 850 .

— SHP001 — LWapuxoBas py4ka
(145%x 15 MM) CcO BCTpOEHHO BULEO-
xamepoi n muxkpodoHom. MNuwer B
usete (AVI 352x288), co 3BykoM, no 15
4HacoB Ha BCTPOeHHylo namats 4 Gb.
Wurepdeinc USB — 6000

Bcerpa B npopaxe Habopwl peta-
nen pns camocTosiTenbHon cHopku,
KOPNyCbl, PagMoaeTanu, Matepvansl u
o6opynoBaHue AN nanku.

http://www.dessy.ru

e-mail: post@dessy.ru

105318, r. Mockea, a/a 52 "NO-
CbUITOPI. 3aka3bl npuHUMaloTCs
no 6ecnnartHoMy MeXAyroponHo-
MYy MHOroKaHanbHOMy TenedoHy:
5330-200-09-34 c 9-00 po 17-30




YM34 c noneBbiMu
TpaH3uctopamm IRFZ44

K. ®UJIATOB, r. Taranpor

MNapamMeTpbl MakeTa

Fpn usrotoBnermn YM3Y TpaHaucTopel
no napamMeTpaMm He nopbuvpanuck. Xapak-
Tepuctukn YM3Y mnamepeHbl B COOTBET-
CTBUW C METOAAMM, YCTaHOBNEHHbIMM TOCT
23849—79 v IOCT 24388—80. YyecTBU-
TENBLHOCTb, BLIXOAHOE CONPOTUBNEHUE U
AYX onpepeneHsl C NMOMOLLBLIO HU3KOHa-
cToTHOro rexHeparopa M3-118 u munnu-
BosnbTMETPa B3-38A. OCHOBHYIO TPYAHOCTL
NPeACTaBUIIO KOPPEKTHOE M3MEPEHUNE NOS-
HOro ko3¢ dULMEHTA FAPMOHUHECKUX UCKA-
XEHUN N K03dOUUMEHTA NHTEPMOOYNS-
UMOHHBIX MCKaXXeHU. CTanaapTHblE METO-
Obl 415 OUEHKN HEMIMHENHBLIX U UHTEPMO-
DYNAUMOHHBIX UCKAXEHWU npeaycMaTtpu-
BalOT NPUMEHEHWNE N3MEPUTENIBHOMO reHe-
paTopa € HM3KUM 3Ha4YeHneM Koadduum-
€HTa rapMOHVK M aHanM3aTopa cnekTpa.

B coortBeTCTBUM C NacnopTHbIMKU OAH-
HeiMu [6, c. 304] renepaTop curHanoe
'3-118 — HU3KOHACTOTHBIN, UMEET Creayio-
Lme 3HaveHms Ko3phULMEHTa FAPMOHUK:

— B nonoce 20...100 'y — 0,01 %;

—enonocax 100...200Mfuwn 10...20 Ty, —
0,005 %;

— s nonoce 200 MNy...10kMy — 0,0015 %.

3HaunTeNLHO CNOXHEE HaliTh aHannaa-
TOp cnekTpa ¢ GonblMM AMHAMUYECKUM
AvanasoHom. ina namepenus koapodu-
uMeHTa rapMoHUK, HasuHas ¢ 0,01 %, an-
HaMM4ECKUIA AMana3oH aHann3aTopa cnek-
Tpa pomkeH 6bitb He mexee 80...90 nb.
HyxHbiMn xapakTtepuctukamu obnapaer
BbINUCIUTENbHBIN aHanuaaTop cnekTpa
CK4-83 [6, c. 149—152]. K coxaneHwio,
BbICOKasi CTOMMOCTbL 3TOro npubopa u
manas pacnpoCTPaHEHHOCTb HE MO3BO-
NAKT UM BOCNOL30BATLCA. anlMeHeHIAe
PEXEKTOPHLIX PUNLTPOB M3 KOMMeKTa
renepatopa '3-118 pna nopaenexHus oc-
HOBHOWM rapMOHWUKW U YMEHBLUEHUS AMHA-
MUYECKOr0 AmanasoHa curHana nepep
aHanM3aTopoM cnektpa HeynaobHO, Tak
KaK uM3MepeHuss MoryT ObiTb NPOBEAEHb!
MMLWb HA HEKOTOPbLIX AWMCKPETHLIX 4acTo-
Tax. Kpome T10ro, pexekTopHbuii puibTp,
NOAABNSAS OCHOBHYIO FapMOHUKY, U3Me-
HSIET M OCTanbHble, 4TO AobaBnseT onepa-
LMIO KOPPEKLMM Pe3YNbTaTOB U3MEPEHUN.

BecbMa poCTYNHbIM NpeacTaBnsercs
MCNONbL30BaHWe BUPTYanbHLIX aHAIU3aTo-
POB CnekTpa Ha OCHOBE NEPCOHANbHBIX
KomnbioTepoB. Onuus aHanuaaropa cnek-
Tpa MMEETCA BO MHOMMX pacnpoCTpaHeH-
HbiX nporpammMax: Audio Tester, Cool Edit,
Sound Forge u ap. OcHoBHaA TPyAHOCTL
nNpYMEHeHUs NPOTrPaMMHbLIX aHannaaro-
POB crekTpa cocTouT B oLnbpPOBKE aHa-
IOrOBOrO CUrHana, nopJjiexaulero name-
PEHUIO C MaNbiMM HAaCTOTHLIMWU U HENU-
HEMHBLIMW UCKaXEHNSIMU, KOTOPLIE OONX-
Hbl GbITb, MO KpaiHenh Mmepe, Ha 10 nb
HUXe, 4eM namMepsieMble KoahPULNEHTEI
rapMOHUK UNn uHTepmoaynsaumm [S5].

OuudpoBka aHanoroBbiX CUrHaNOB B
MK 06bIHO OCYLLECTBNAETCH C NOMOLLBIO

OxoHuaHue.
Havano cm. B "Paguo”, 2009, Ne 2

3BYKOBbIX KapT. M3roTtoButenu pacnpo-
CTPaHEHHbIX KapT, Kak NpaBuno, He npu-
BOAAT NAPaMETPOB, XapaKTePU3yIOLLIMX UX
HYaCTOTHLIE U HEJNIMHEHbIE VCKaXEHUS.
HekoTOopbiM  BHIXOAOM K3 NONOXEHUS
MOXET CNnyXuTb AocTynHas B UHTepHeTe
6ecnnartHas nporpamma RightMark Audio
Analyzer, koTopas sblumcnser AYX, non-
HbIN KO3GOUUMEHT rapMOHUHECKUX UCKa-

H 2070 4200 3040 8400 185 1630 2076 3300 4762 6710 0504 13 101
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XEHUN, UHTEPMOAYNAUMOHHBIE UCKaxXe-
Hus ucnoneayemoii B MK 3BykoBOM KapThl.
K coxaneHuio, B MMelOWMxXca y aBTopa
Bepcunx 2.5 n 5.4 oTCyTCTBYIOT CBEAEHUSA
0 NOrPELUHOCTSX M3MEPEHUI (MeToanye-
CKUX, NPOrpaMMHbIX), NO3TOMYy K Mnony-
HEHHLIM pe3ynbTaTtam CrneayeT OTHOCUTb-
CS1 C OCTOPOXHOCTHIO.

ABTOp npownasoann oumppoBKy N3mMe-
psieMbIX CUrHanoB ¢ nomowsio ALIM, Bxo-
AAWEro B COCTaB pekopAepa KOMNakT-
amckoB CDR2 [7], ¢ nocnepyiotueit 3anu-

k1M 3HaserHmnem 10 B ¢ Bbixoaa | (600 Om)
reHepartopa '3-118, 3anucaHHbi No aHa-
norosomy exony CDR2.

B cnekTpe curHana reHeparopa Haubo-
JNlee 3aMEeTHbI BTOpas 1 TPETbA rAPMOHUKH,
NOMHbLIN KO3DPULUMEHT rapMOHUHECKUX
WUCKaXEHWI, paccunTaHHbii no ¢opmyne
(1), cocraenset 0,0022 %. OTkIOHEHWNE OT
NacnopTHOro 3Ha4YeHUs IR reHeparopa
r3-118 (0,0015 %) cocraensier 47 %, 4TO
MOXHO CHUTaTb NpueMnemMbliM Npu n3me-
peHnn B NMOBUTENBCKUX YCNOBUSIX CTONb
Manbix KO3GhULMEHTOB rapMOHKK.

Ha puc. 7 nokasaH cnektp curHana
yactotoii 1 kl'y Ha Bbixone YM34 co cpen-
HekBaapaTuHeckum 3Hasennem 10 B na
narpy3ke 4 Om (P = 25 Br).
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B cnekrtpe BbixoaHOro curHana YM34
npeo6nanarT BTopas 1 TPEeTba rapMoHU-
KW, YETBEpTas M NATas rapMOHUKU Ha
9...10 nb Huxe. lMonHbi KO3PPUUMEHT
rapMOHNYECKUX WCKAXEHU pPacCHUThI-
Banca no ¢opmyne (1) M3 NONyYEHHLIX
AaHHbIX. KoadduumeHT rapmMoHuK npak-
TUYECKU NOCTOAHEH B MHTEPBAsE BLIXOA-
HoW MotHocTh 0,6...60 BT.

MHTepMoaynsuMOHHBIE UCKaXEHUs 13-
MEPSNUCb ONUCAHHBIM BbILLIE ABYX4aCTOT-
HbiM MeTOoAOM. Hanpsxxenue ¢ yactoTon
250 Ny nocTynano ¢ reHe-

Cbl0 3TUX CUIHAJNIOB Ha Nepes3anucbiBae-
MbIi KOMNakT-guck. B cooTtBeTcTBMM C
nacnopTHeiMM AaHHbiMU CDR2 nonHbin
KO3(PULMEHT FapMOHUHECKUX UCKaXe-
HWUIA B peXumax 3anvcu u BoCnpousBene-
Husa He npesbiwaet 0,005 %. Nanee ¢
KOMMNakT-guckKa 3anucCb CHUTbiBanacb B
NEPCOHAaNbHLIN KOMNBIOTER UUGDPOBLIM
cnocobom (6e3 ucnons30BaHUS aHanoro-
BblX BXOLOB/BLIXOAOB 3BYKOBOW KapThbl).
daiinel curHanos B dopmate Windows
PCM (16 6uTt) 3atem obpabaTtbiBanvcb
aHanM3aTopom cnekTpa nporpamMmel Cool
Edit Pro 1.2.

B 1abn. 4 npuBeneH cnekTp curHana
yactoTtoi 1 kl'y, co cpenHekBaapaTuyec-

o ) TanMu_,a 4] patopa '3-118, a c wacrto-
LU 2 3 5 Toi1 8 KI'y, — C reHepaTopa
U, % | 100[0,0015 [0,0015 [0,0003 [0,0004[0,0002 [0,0002] 333’ CpenHns Mot

HOCTb KonebaHun 3Tnx
4acToT Ha BuixoAe YM34 coctaBuna 20,7 n
1,3 BT COOTBETCTBEHHO, a NMKOBAasi MOLL(-
HOCTb UX CyMMbI — OKono 65 BT. CnekT-
panbHas amarpaMma BbIXOOHOIMO CUrHana
YM3H4 npueepeHa Ha puc. 8.

Ko3pPruUMEHT MHTEPMOAYNALMOHHBLIX
MCKaXEHWI paccuuTuiBICS No dopmyne
(2) U3 paHHBIX CNEKTPOrPaMMbI.

Bbin namepeH takxe koapbuumeHT
Pa3HOCTHBIX UCKaXEHWI Npy Nopayqe cur-
HanoB ¢ yactotamu 11, 12 kI'y 1 paBHbIMK
amMnIMTyaamu:

U
Ko = If!L.1oo. (3)
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MOHUHECKUX NCKAXEHUA
(Poowy 1KMW, % ... .. ..
KoadgnumeHt nHrepmoayns-
LMOHHBIX HNCKaXeHuv
(250/8000 I'u), %
KospduumuenT pasHOCTHBIX
uckaxenui {(11/12 k'), %
OrHowenne curHan/wym
{BagewenHuii M3K A) npu
2aMKHYTOM BxoAE, 0B
OTHowWweHne curHan/wym
(HEeB3BELLEHHBIA) NPY 3aM-
KHYTOM Bxoae, Ab
Boix0aHOE  CONPOTUEBNEHME
YM3H (P, | KIMU), OM
CKOpOCTbL HAPacTaHWA BHIXOL,-
HOro Hanpaxenua, B/MKC

OTMeTuM COBNanenre pesynbLTaros,
MONYHEHHBIX NPU AKCNEPUMEHTASIBHBIX MG
cNenoBaHmnAx, C Pe3yNbTaTamMmu KOMNBKO-
TEPHOrO MOLENVpoBaHuR. Bonee yskan
nonoca NponyckaHus maketHora YM34
mMoxeT ObiTb 0bvAcHEeHa NpUMeHeHnem
OY KP544Y02A © 4acToTOR @AMHUNHOIO
ycunenna 15 MMy, B 1O BpeMA Kak WUM-
MOPTHLIA aranor (UCNOAL3OBAHHLIA B

MOAENU) UMEET HacToTy eaun-

| HHYHOTO YCHAeHns 50 Mru.
KoHcTpyKUMA U geTanm

Heprex neyaTtHoOW nnavk
YM34 nokazax Ha pyMe. 9; oHa
W3rOTOBNEHA U3 QONLIMPOBaH-
HOMO CTEKNQTexcTonuTa Ton-
wpHon 1,5 MM, TpaHsucTopsl
VT3 1 VT4 OKOHEYHOIO Kackana
CBOVMU BbIBOAAMMW BMAAHbLI HE-
NOCPEeACTBEHHO B NEYaTHY
nnaTy, KoTopas C MOMOLbIO
M-06pa3Horo KpOHLITEMHA NPK-
KpenneHa K TennooTeoay nep-
NEeHAVKYNAPHO €ro NOBEPXHOC-
™ {cMm. pmc. 10). Ona kpen-
] neHnsa onatel Ha HEeW npe-

50

LYCMOTPEHO 4ETbIpe OTBepC-
TMa grameTpom 3 mm. Kepamu-

weckminkongeHcarop C14 ycra-
HaBAMBAIOT CO CTOPOHLI NEYAT-
HbIX MPOBOAHWKOB B HENOCHED-
CTBEHHOW BNM3QCTI OT TPAH3U-
ctopa VT4. flesatHei npoeoa-
HWK, COSAMHAIOWIVA BLIBOAH
KOHAeHcaTopor C13, C14, He-
06X0AMMO COAUHUTE MEeAHBIM
US0NUPOBAHHBIM NPOBOAHWKOM
CE4EHUEM He MeHee T MM’ co
CTOPOHBI NEYATV C Lenbie 0b-
wero nposend. MNnaekuwe npe-
AOXPAHUTENN QN9 YMEHLLUEHWA
NepPexoaHoOro CONpPOTUBAEHUR
TAKXe BAAHLI B NNATY.

B kayecTee TennooTEROAA
NEWMEHEH  KYNEpHbA  VOL-
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MkoBan MOLLRCCTE BUEHWMIA coCTaBW- OcHOBHHE

na 108 By npn cpegHend MOWHOCTY bue-
HUiM Ha BbIxOAe YM3Y, paeHon 25 Br.

CkopocTb HApacTaHWA BLIXOOHOIQ
HaNPAXeHWA NaMepsanack OCUMANOrpa-
¢dom C1-81 Ha NPRMOYrONBHBIX UMNYNb-
cax, <¢opmMuUpyeMbIXx reHepaTtopom
I5-54.

Huxe npuseneHel napameTps YM3Y,
ONYNEHHBIE B PE3YNLTATE U3MEPEHUIA.

TEXHUYECKME XAPAKTEPUCTUKHY

ﬂ.nanaaon BOCNPOM3BOOUMbIX
4acToT {Ha yposHe ~3 ab),

My o 1,3...160000
YyRCTBUTENBHOCTE, B ... .. . ... . 1
Homuuanwhas BbIXCAHAA

MOWHOCTL, BT . ... ... ... 60

NonHeii koadhduumenT rap-

CANO 6 Cu+ BMECTE C BEHTU-
NATOPOM, HOMWHAaNbHOE Ha-
NPXEHWE NMUTAHUR KOTOROro
12 B. NoacbHee TennocoTBoab!
OBbLMHO MCNONE3YIOT ANA OXNaxaeHus
UEHTPANLHOr O NPOUECCopa B NEPCOoHanb-
HeIX KOMNbtoTepax. Pasmeps: OCHOBaHus
TennooTeopa — 80x62 MM, BricOoTa —
40 mMm. HemanoBaxHo, 470 TORWWMHA
OCHOBAHKA, K KOTOPOMY KPENATCH TPAH3INW-
CTOpLI, paBHa 8 mMm. CO CTOPOHb) OCHOBA-
HWUA B TENAOQTROAE NPOCBEPSIEHD) HETHPE
CKBO3HBLIX OTBERCTUA AMAMETPOM 2,5 MM,
B KOTOPbIX 3aTEéM HapesaHa peanba M3.



JBa oTBEPCTUS NPeAHAa3HAa4YEHb! ANS Kpen-
JIEHUS1 BLIXOAHBIX TPAH3UCTOPOB, ABa ApY-
X — OJ19 KPENNEHNA YNOMAHYTOIO KPOH-
LwTenHa.

Mopsipok c6opkn YM34 cnepyrowmii:

1. Ha nesatHylo nnaty yctaHaBmBaioT-
CA1 BCE paanoanemeHTel (kpome VT3 n VT4).

2. MecTa yCTaHOBKM TPaH3UCTOPOB Ha
TENNOOTBOAE TLUATENBHO LWNMGYIOT 1 Nom-
pytot ¢ nacton FTOW. Tpansuctop VT3 ycra-
HaBNMBAIOT Ha TENIIOOTBOA, HEPES CIIOASHYIO
npoknaaky TonuwHon He 6Gonee 0,05 mm n
V30NMPYIOLLIYIO BTYSIKY [151 Kpe-
NALWEero BUHTA, a TPaH3UCTop
VT4 — HenocpepCTBEHHO C UC-
NoNb30BAHUEM  MPUXUMHBIX
Cck0B 1 METANIMHECKMX BUHTOB
M3. Ana Havny4wero Tenno-
BOrO KOHTaKTa TennooTeoaa u
TPaH3UCTOPOB MNONIE3HO WMC-
none3oBaTb TennonpoBoas-
Wyt nacty. He cnepyetr wuc-
nonb30BaTb B Ka4eCcTBe Mpo-
Kiaaku TENNMONPOBOAHYIO pe-
3UHY, NPUMEHSIEMYIO B WUM-
nynbCHeIX 6510Kax NepcoHanb-
HbIX KOMMBIOTEPOB: NPU Bbl-
XOAHOM  MowHOCcTM  YM34
60 Bt 3a cueT nnoxoii Tenno-
NPOBOAHOCTU TakOW PEe3UHLI
npu TonwuHe 0,3 MM Tenno-
BOW NpoBOIi NONEBOro TpaH3u-
cTopa HacTynaet NpUMEepHO |
yepe3 1 MyH pabotel YM3H.
MeroMmMeTpoM  NPOBEPSIOT
CONPOTUBNEHME  U30NSLMK
mexay ctokom VT3 u tenno-
OTBOAOM, OHO [IONXHO BbITh HE
meHee 10 MOm.

3. MeyatHylo nnaty nNpukKpennsiT K
KPOHLUTENHY BUHTaMK M3. BblBOAL! TpaH-
3ucTopoB VT3, VT4 BCTaBnaioT B COOTBET-
CTBYIOLLME OTBEPCTUS MEYaTHOW nnatbl.
KpOHLUTENH 3aKpennsaioT Ha TENNOOTBOAE
BUHTamMu M3.

4. BeiBoppl VT3, VT4 npunauvBaiot K
KOHTAKTHbIM NNOL@AKam rnevaTHoM nnatol.

XKenarensHo YM3Y Tak pacnonaratb B
kopnyce, 4Tobbl TEennooTBOA BMECTE C
BEHTUNATOPOM ObIN CHapyXu kopnyca.
HeobxoouMo Takxe 130nMpoBaTth Tenso-
OTBOAB! pa3Hbix KaHanNoB Apyr OT Apyra u
OT Kopnyca.

TpaHauctopul VI3 n VT4 uctodHuka
nuTanmnsa (CM. pyuc. 4) YCTaHOBJ/IEHLI Ha
OTAENbHBIX, W30NUPOBAHHLIX ApYyr OT
Apyra v obLero npoBoaa UroNb4aTbix Ten-
JIOOTBOAAX C pa3mMepamMy OCHOBaHUS
125x47%4,5 mm. TpaHauctop VT1 yana yn-
paBNEHUS BEHTUAATOPaMU (CM. puC. B) yc-
TAHOBJIEH HA allOMUHWEBYIO NNACTUHY
TONWUWHOM 2 MM 1 pa3mepamm 30x 70 mm.

B YM34 npumeHeHbl pesuctopsl C2-33H
v MNT, CN3-19 (R18), okcuaHbIE KOHAEH-
catope! K50-35 1 umnoptHele (JAMICON),
Kepamuyeckme koHaeHcaTopbl C13, C14 —
rpynnsl KM.

Kpome ykazaHHbIX Ha CXeMe TUMOB Npu-
60pOB, MOXHO UCMONL30BaTbh UMMOPTHLIE
MafiOMOLLHbIE KPEMHUEBLIE AVOAbLI U CTa-
6UNUTPOHBI C TAKUMU XE HaNPSXEHUAMU
crabunuzaumm. Tpauauctop cepum KT315
MOXHO NPUMEHUTL C NI0OLIM BYKBEHHBIM
MHAEKCOM mnn 3ameHnTb Ha KT3102A.
TpaHauctop B nosvumm VT2 ponyctumo
3amenunte KT3136, KT644A, KT6446 nnn
mMnopTHeiMM BC212A, BC526A , 2N2907A ,
2SA876H, 6bicTpopericTeyiowmin QY
KP544Y12A — otevecTBeHHbiM KS74Y16

UM uMNopTHeIM LF357, koHewHo, ¢ y4eTom
UHOM uokonesku atux OY.

Katywky vHoyktmBHocTM L1 Hamartol-
BalOT HA OTPE3KEe NIacTMacCcoBOW Tpybku
BHEWHUM puameTpom 7 mMm. Kartywka
COLEPXUT [Ba Cnos BUTKOB MNpoBOAa
N3B-2 nnametpom 0,8 mm. MepBblii cnon
copepxwut 11 B1TKOB, BTOpOi — 10.

B UCTO4HMKE NUTaHus (CM. puc. 4) aBTop
MCNOMb30Ball WMMEBLWACA B  HaNU4umn
TpaHcdopmatop MorHocTeio 120 BT ¢ nex-
TO4HBIM CTEPXHEBBIM MarHUTONPOBOAOM U

YETLIPEMSA BTOPUYHLIMK OBMOTKaMU C Ha-
npsixeHnem no 18 B, kotopele 6binv coegu-
HEHbl NOCNeAoBaTeNbHO ANS NONY4EeHUs
HanpsxeHus 2x36 B. BeinpsamutenstHble
nvons VD1—VD4 moryT 6bite [1245, [1246,
D247 vim ppyrve ¢ 0BpaTHLIM HaNPsSKEHN-
eM He MeHee 200 B v BLINPSIMAEHHBLIM
TOKOM He MeHee 5 A. Bce petanu nepep, nx
YCTAHOBKOW crefyeT TuatensHo npoee-
pyTb. Kak NnokaswiBaeT onkIT, Bpems, 3aTpa-
HYEHHOEe Ha NPOBEPKY, MHOTOKPATHO OKyna-
ercs BbICTpLIM HanaxvBaHnem YM34.

Hanaxusanune YM34

HanaxvBaHve ycunutens sakniodaer-
CH B YCTAHOBKE TOKA NOKOSI BbLIXOAHLIX
TPaH3UCTOPOB U MPOBEPKE BbIXOAHOW
MOWHOCTK Ha yacToTte 1 kly,.

MNepBoOHavanbHO Cnenyer yCTaHOBUTb
DBUXOK pe3aucTtopa R18 B HUXHee (no cxe-
Me) nonoxenue. Bknounte nutaHve BeH-
TunaTopa. Bxaounte YM34 Ha noHMXeEH-
HOM HanpsxeHun +/-20 B oT UCTouHMKa C
orpaHvyeHMemM Toka Harpy3ku 1,5...2 A.
Y6eAVBLUMC, 4TO Ha BbIXOAE NOCTOSHHANA
cocTaBnsowas 6nuska k Hyno 1 YM34
YCUMBAET NOAABAEMBIE HA €r0 BXOL, CUr-
Harnbl, cnenyet npoeeputb paboty peaunc-
Topa R18, ¢ NOMOLLBIO KOTOPOrO yCTaHaB-
nMBaeTcs TOK Nokosi. MNpu nepemetLeHnm
[BUXKA BBEPX (N0 CXeMe) TOK NOKOosi A0S-
XEH NnaBHO HapacTaTtk. Ecnu pesynetarthl
NPOBEPKN NONOXUTENBHBI, MOXHO YBENN-
4YUTb HaNPSXEHWe NUTaHUsa A0 HOMUHANb-
HOrO 3HAYeHWs! U YCTAHOBUTL TOK MOKOS
BbIXOAHbIX TPAH3MCTOPOB.

Ha wactote 1 klNy 6bina namepexHa
3aBUCUMOCTb MONHOrO Ko3adduumenTa
rapMOHUYECKUX NCKaXeHWU OT TOKa NOKOoSA

Puc. 10

NS BbIXoAHOM MowHocT YM34 P = 5 B,
OHa nokasaHa B Tabn. 5.

nO.ny‘-leHHble JaHHbIEe CBMOETENLCTBYIOT
0 UEenecoobpasHOCTM YCTAHOBKU TOKa Mo-
kos B npepenax 0,15...0,2 A. YctaHoBneHo,

Tabnuua 5
1, A[0,04 10,08]0,15] 0,2 [ 0,25 | 0,40
K., %/0,15 | 0,1 [ 0,06 | 0,05 | 0,044 | 0,0039

4TO NO Mepe nporpesa TPAH3UCTOPOB
IRFZ44 oH Bospacraert. Mpu ncnons3oBa-
HUW PEKOMEHAOBAHHOIO TENNOOTBOAA C
BEHTUIATOPOM TOK |y BO3pacTaer
He Gonee uem Ha 20 %.

Ana crabunusaumm Toka no-
KOSt NPY M3MEHEHMN TEMNepaTy-
Pbi BEIXOAHBIX TPAH3UCTOPOB pe-
auctop R14 MOXHO 3aMEHUTb
napannencHo  BKJIIOYEHHBIMU
TEPMOPE3UCTOPOM U OBbIHHBIM
peaucTopom, nopobpas COOTHO-
LLIEHWE UX HOMMHASIOB Tak, 4TOBb!
TOK MOKOS HE 3aBUCEN OT TEMIE-
paTtypbl. TepMope3ncTop cneay-
€T NPUKPENUTL K TENSIOOTBOAY
MOULHBIX TPAH3UCTOPOB.

HOMWHanbHYKO  MOLUHOCTb
YCUANTENS NPOBEPSIOT Ha 3KBU-
BafilEHTE Harpy3ku ConpoTvBIe-
HMem 4 OM (ero MOLUHOCTb He
meHee 100 BT). Moaknioyms K 3k-
BMBASIEHTY HAarpy3ky OCuUMnno-
- rpad v BONbTMETP, MNaBHO yBe-

IMHMBAIOT BXOAHOE HaNPsXeHUe

yactoTon 1 kl'y ¢ opHOBpEMEH-

HBIM KOHTpONeM OpMbI BLIXOA-

HOrO HanpsXeHuUs Ha 3KpaHe
_| ocumnnorpada. MckaxeHus

LOMKHBI  OTCYTCTBOBatTb Npwu
CpenHeKBaapaTUHECKOM 3HAaYEHUW BbIXOA-
HOro HanpsXenus, paBHom 15,5...16 B.
OpHoBpeEMEHHO crnenyeT ybenuTbes B yBe-
NnNeHUK smcna o6opoToB BEHTMNISITOPA NO
Mepe BO3pacTaHUs BLIXOQHOrO Hanpsixe-
Hus (M MowHOCTH) YM3Y.

CpaBHUTENLHOE NPOCAYLUMBaHWE pas-
JMHHBIX MY3bLIKANBHLIX NPOrpaMM NPOW3BO-
OWNOCL C WUCMONBb30BAHUEM OMMCAHHOTO
YM3H 1 namMnoBoOro CTePeoyCUNUTENS MOLLL-
HocTu "Mpuboit YM-50", a Takxe akyctude-
ckoin cuctemel "Knueep” 150AC-009. Uc-
TOYHWUKOM Nporpamm Cnyxun pekopnep
CDR2 HARMAN KARDON. Cnywatensm
coobLuancs nub YCNOBHLIM HOMEP CpaB-
HUBAEMbLIX yCUNUTENEN. bBbino OTMEYEHO,
HTO NPEOJSIOXEHHLIN YCUNUTENb HE NPUBHO-
CUT OKPacKy 3By4aHusl. [ins Hero xapakrep-
Hbl Npo3padHblie “Bepxa”, AcHaa “"cepeau-
Ha" U TouHble "HM3bI". WHTEepecHo, 4TO
Gonee "rnybokuii” 6ac 6bin OTMeueH pns
NaMnoBOro ycunurens, xots ero A4X B
obnactn HY Ha manom curHane (P = 1 Br)
paBHoMepHa. Buammo, HenvHenHbie ncka-
XEHUS B BLIXOOHOM TpaHcdopmartope,
3amMeqeHHbIe B 061acTu 4acToT Huxke 55 My,
Ha GOoMbLUMX YPOBHAX CUrHANOB, CO3AAI0T
3addekT “rckyccTBeHHOro 6aca” [8].
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6. 3nexTpoHHbIe N3mepuTenbHbie NPUBopPL.
Karanor. — Mocksa. B/O "MawnpubopuHTopr”.
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7. CDR 2 CD Recorder. Owners manual.
Harman Kardon. 1999.

8. WuxaTtos A. MaxxBass 103. — Mactep
12 BoneT, 2005, Mai-noHb, €. 54—58.

PepnaxTop — A. Coxonos, rpagwxa — I0. AHapees,
unnIOCTpaymy — asTopa
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PAOVONPUEM

Ten. 607-88-18

Mpuem crarteit: mail@radio.ru
Bonpocei: consult@radio.ru

PAQUO Ne 3, 2009

HOBOCTU BELWAHUSA

n. MUXAWJIOB (RV3ACC), r. Mockea

PAOUOBELLAHUE
Poccusa

MOCKBA. lockomuccust No pagyoNac-
TOTam paspeLumna NPOBEAEHWE B ONbITHbLIX
30Hax UCNbITAHUI TEXHONOT UK LMpPOBOro
paauosewanus ctaHgapTa DRM B avana-
3oHe 3,95...26,1 Ml'u. AnpobupoBaHue
TexHonorum DRM 6bino Havato B 2006 .,
oaHako 3ateM atu pabotol Beln npekpa-
weHbl. Tenepb peLeHo NPOACTIXUTL 3TU
NCCnenoBaHus B OnbITHLIX 30Hax DRM. [ina
Poccum nepeson AM Bewanus B umdpo-
BOI popmar 0CcoBGEHHO BaXeH, y4nTbIBas
6onbluylo NIoWaasL TEPPUTOPUM CTPaHDI,
PaaVonNoKPLITUE KOTOPOU € nomotubio YKB
npobnemaruyHee, 4em nocpenctsom KB.

Ha yactore 94,4 MI'u Hadanoce pery-
NAPHOE BelwlaHve paguoctaHuum “Jlop-
HeT". FlepeaalnTca My3biKaslbHbIE (Pa3HbIX
XaHpPOB), NIMTEPATYPHO-XYAOXECTBEHHLIE
M NPOCBETUTENBLCKME NPOTrPamMbl, KOTO-
pble yaauHo AononHaT paboty pagvo-
cTaHuun "Kynetypa” u "Opden”.

MOCKOBCKAAl OBJ1. flo paHHbIM
<www.radio.mosreg.ru>, 8 MockoBckom
obnactu paboraior 52 pepakumu paguo-
Bewanua: rocynapcreeHHas — TTPK
"PTB-MNoaMOCKOBLE™ C BXOASLMMU B HEE
40 dunvanamm, 4 MyHUUMNANbHLIX U 7 Ha-
CTHbIX. Bewarue "PTB-FoaMockoBbe™ ocy-
wiecTenseTcs 4epes a¢pup B CB ananasoHe
Ha vacTtote 846 kI (112 4 B Hepeno), YKB
ananasoHe — Ha vactote 66,44 My (28 u B
HeAeno) nno 1-1 nporpaMmme NPOBOJHOIO
papwo. NpoBoAHOE BELLAHWE OXBaTbIBAET
536 000 aboHeHnTOB (Nopsioka 1,5 MAH
cnywareneit). SpupHeIM BELLIGHUEM OXBa-~
4eHo Ao 8 MnH venosek. Mporpammel "PTB-
MoaMockoebe™ MOXHO cnywarts B CB gua-
NasoHe C NoHeAenbHnka no NaTHuy ¢ 06.00
B0 24.00; B cy660Ty 1 BOCKpeceHre — C
09.00 po 20.00; 8 YKB-guanasone n no
1-1 nporpamme NPOBOAHOrO pagno — C
noHeaenbHuka no natHuuy B 06.10—
07.00; 11.10—12.00; 17.10—20.00; B
cy66ory — B 15.10—16.00; 17.10—18.00;
B BockpeceHbe — B 13.10—14.00 (Bpemn
BE3e yKa3aHOo MECTHOE).

ANTANCKUA KPAW, Bwiick. 3nech
Havanu paboty pagnoctaHumu “LLlaHCoH"
Ha vactorte 73,28 MI'y u "Petpo FM" Ha
yactote 103,7 Ml'u.

ACTPAXAHb. MecTHas My3biKasibHas
paavioctaHums "Mo3anTue” Havana BewaHue
¢ 1 anBaps 2009 r. Ha wactore 107,9 MIu.

BOPOHEX. C 1 anBaps 2009 r. pa-
avoctaHuus "[opoxHoe paauo” 3ByuWnT B
BopoHexe Ha HoBow HacTore — 106,8 MIu.
B HacTosilee Bpemsi paguocTaHums Be-
uiaet B 6onee 4em 180 ropopax Poccuu, a
Takxe B MpuaHecTpoBbE.

PagunoctaHuma "Mask” B BopoHexe
OTHbIHE PETPaHCNMPYETCH Ha 4acToTe
105,7 MI'u,.

KOMU-NEPMALKUA ABTOHOM-
HbI OKPYI. Hausan pa6oTy nepebiii B
pervoHe paguoBeLLaresibHeIA nepeaaTymk
nvanasoHa YKB-2 B . KyabiMkape — cTo-
nvue Komu-Tlepmaukoro asTOHOMHOIO

OKpyra, BXOOALEro B coctas IepMckoro

Bpems sciogy (kposie ocobo orosopentoro) — UTC.
MSK spems =Kﬁ?g +3y (wuunﬁzepuaa}.

kpas. OH paboTtaeT Ha JacToTe 100,9 MIy,
v npunagnexutr OAO "Ypancea3sbuH-
¢dopm”. TpaHcnmpyeTcs nporpamma “Pa-
nvo Coto3 FM — FlepMckuii kpaid™.
CAHKT-NETEPBYPI. C 1 qauBaps
2009 r. Ha Tepputopun CaHkt-Merep-
6ypra n 6nuanexawein Yyactn JleHuH-
rpaackon obnacTu npekpawieHa TpaHens-
umsa paguonporpamMmbl “Mask” B guana-
3oHe YKB Ha qacTote 67,45 MIu. Mepe-
124V 3TOM CTaHLUMN MOXHO NO-fPEXHEMY
npuHnmMars ¢ 06.00 no 01.00 Ha wacToTax
198 n 549 «kly, a TaKKe KPYrnoCyTo4HO Ha
vactore 107,0 Ml'y (B ¢opmare "Masik
FM") 1 no 2-My kaHany npoBogHOW pa-
OVOTPAHCNIAUMOHHON CeTw.
Bo3o6HOBNEHa B npexHem ob6beme
TpaHCNALKSA My3blKanbHOM PaaMoCTaHun
"Opden” B cpenHEeBONHOBOM Avana3oHe
Ha vactoTe 1125 kl'y, (¢ 06.00 oo 24.00).
Ha wacrore 100,9 Mfu, roe ceiiuac
paboraer paguoctaHuus “feTporpan—
Pycckuid WwaHcoH", npepnonaraerca pe-
TPpaHCNSIUMA fpOrpamMM  MOCKOBCKOM
paavoctaHumm "Oo6pbie necHn”.
YYBALLUUA. MpasutenscTeo Yysawmm
NPVHANO PELLEHVE O CO3AaHNM aBTOHOM=
HOro yupexaeHus "HaumoHansHoe paguo
Yyeawwmn”. CerogHs B YyBalmn Bewaior
LEeCATb PagMOCTaHLMA, HO HA OAHA U3 HUX
He oxBatbiBaeTt 100 % HaceneHns — HW
NPOBOAHBLIM, HW 3(DUPHLIM BELLAHVEM.
Mo3aToOMy LENbLI0 CO30aHUA HAUMOHANBHO-
roO Pagvo ABNAIOTCA BOCCTAHOBNEHWNE CUC-
TeMbl MHGOPMALMOHHOTO obecneyeHus
HaceneHus 1 co3paHue eauHoro nHopop-
MaLMOHHOrO NPOCTPAHCTBAa Ha TeppuTO-
pun YyeBawwun, obecneveHne KOHCTUTY-
UMOHHOIO fipaBa BCEX XuTtenen pecnyt-
nYKn Ha nonyveHne nHdopmauun. Cnn-
COK TENEBU3UOHHBLIX KaHaNoB 1 paauose-
LaTenbHbIX YacToT Ha TeppuTopun Hysa-
wunM MoxXHO nocmoTtpeTb Ha <http://
chuvashia.rtrn.ru/info.asp?view=1079>.

3APYBEXHbDIE CTPAHbDI

A3EPBAMIKAH. PykoBoacteo pa-
avoctaluuum “Tonoc Amepuku” oTpearu-
poBano Ha pewseHue Haucosera no tene-
paavoBeLLAHMIO O NPEKPALLEHUN BELLLAHUA
3apybexHbix paguocTaHuui B A3ep-
GangxaHe Ha HacToTax MECTHbIX Paavo-
craHuui. OTHbIHE Nporpammbl azepbaiia-
xaHckon cnyx6ul “Tonoc AMepuku” TpaHc-
nupytorca 8 18.30—19.00 B avanasoHe
KOPOTKUX BOMIH Ha YacTtortax 7435, 9625,
9805, 9885 n 12025 kl'u. Paguo- v Tene-
nporpaMmel 3Toi CnyX6bul TeNnepb MOXHO
TaKxe CnyLarb U CMOTPETb Yepe3 CyTHU-
KOBble TenekaHanu "New Skies”, "Asiasat”,
"Hotbird", a Takxe B HTepHeTe.

CLUA. Mocne 59 ner Bewanus ¢ 1 aH-
Baps 2009 r. paguoctaHuus “Tonoc Ame-
puku” npekpatuna cBow pabory Ha KO-
POTKMX BOJIHAX HA YKPAWHCKOM fi3biKe.
OcTanca TONbKO MHTEPHET-CalT C TeKCTa-
MU ¥ MHOOPMALMOHHLIMK BUAEOPOINKA-
MU (B 3anucu).

YEXUS. PapuocTtaHumsa "Ceobopa” Ha
PYCCKOM $I3bIKE UCNONb3YET HOBYIO HacTo-
Ty — 7435 «l'u (BMecTo 7305 kl'u) ans se-
waHua B 17.00—18.00. OctanbHble 4acTo-
Tl cOXpaHunuce: 7220, 9520 n 9725 k.

PapuoctaHuua "Ceobopa” ("Asan-
neir') Tenepe Bewaert ana Asepbanaxaqa
B AuanasoHe KOPOTKux BONH B 16.00—
17.00 Ha wacroTax 7480 n 9485 kI'y.

ACTOHURA. PapuoctaHuma "Cemeii-
Hoe pagvo” (r. TapTty), cneuvanvavpyio-
LIAsACA Ha XPUCTUAHCKOM BelLaHum (4ac-
Tota 1035 kl'y), MeHseT cBOE uUMA 13-3a
MNOCTOSIHHOW NYTaHWLBI C YXE€ CYLLECTBYIO-
wieil noa, TakuM Xe HaseaHueMm paguo-
craHuven WYFR ("Family Radio”). Hoeoe
Ha3sBaHue craHuum — "Radio Eli”. CmeHa
Ha3BaHus npousonget 1 vionsa 2009 r, u
NPUMEPHO C 3TOr0 Xe BPEMEHU CTaHLus
npepfnonaraeT nNOBLICUTL  MOLIHOCTb
nepegatinka ao 200 kBt. Heobxopumble
L7 3TOro AIOKYMEHTbI YX€ OPOPMNEHBI.

TENEBU3UOHHOE BELLAHUE

MOCKBA. Tenekomnanus "Pen TB"
npurnawaer Tenespurenei Ha CBOWN HOBbIM
odrumanbHeii canT: <Www.ren-tv.com>.
Mocetutenn o6HOBNEHHOrO cara MoryT
BOCNONb30BaTbCA HOBLIMU MYNIETUMEAUIA-
HbIMWM cepBucamn. MaBHbBIM HOBLLECTBOM
cTana BO3MOXHOCTb fipOCMOTpa npo-
rpaMMbl HOBOCTEW 24" He TONLKO B BUAE
TEKCTa, Kak Bbi10 Ha NPEXHEM CanTe, HO U
B Buneosepcun. Kpome Toro, caint o6HOB-
NIAETCH KPYINOCYTOMHO, T. €. NPaKTUHECKN
B PEXUME peantHoro Bpemenn. Cam canr
cran yno6Hee B ucnonb3osanumn 6narona-
pa OYHKUMOHaNbHOMY WHTepdelicy, no-
HATHOMY Nio6oMy NonbL3oBarTenio.

BOPOHEX. [inf Bewanus nporpamm
MOCKOBCKOro TenekaHana "TBL|" B ropoge
BbAENEH B AEUMMETPOBOM Auana3oHe
25-1 kaHas.

MAPUM 31. Xutennu Mapuia 3n nony-
4YWMNM BO3MOXHOCTb CMOTPETb nepefaqv
06LIEPOCCUACKOTO TENEBUSNOHHOMO Ka-
Hana "Mevepbypr — Matbit kawan". OH
TpaHcnupyeTcs B AEUMMETPOBOM Anana-
30He Ha 39-m kaHane. B nnaHax passutus
pecnybnukaHCcKoro TeneBuAEHUs npe-
AYCMOTPEHO OPraHn30BaTh BELaHue 310~
ro kaHana B r. KoabMoaembsHcke, B
CoBETCKOM 1 3BEHUIOBCKOM paoHax.

KAMYATKA. Boiwno B 3dpup Kam-
4arckoe kpaesoe TenesnaeHue. Belwanve
BEAETCA B ASUMMETPOBOM AnanasoHe Ha
vyactore 35-ro kaHana: B 6ygHn — B
20.15—23.15, B BbiXOAHbIE OHW — B
20.15—1.00 (N0 MecTHOMY BpeMeHW).
Tematuka Kamuyatckoro TB ocHOBbIBaeTcs
MCK/IOYUTENBHO HAa MECTHOM Marepuvane.
B nnaHax kaM4aTCKuX TENEeXYPHaMCTOB —
yBenmyeHve 06bLEMOB BELLAHWS.

A3EPBAUIKAH. B azepbanpxaHc-
KOM ropoge LLeku oTKpbINCcA HOBbLIN Tene-
kaHan "Kanal-S".TpaHcnauus Beaercs no
18 4acoB B CyTKM B AEUMMETPOBOM ana-
na3oHe Ha 43-m kaHane. MnaHupyetcs
OTKPbITb CBOW TenekaHans! B LUupsaHc-
KOM u B LLlemMaxnHCKoM panoHax, a Takke
B OQHOM 13 PanoHOB APaHCKOWN 3KOHOMMU-
4Yeckoi 30Hbl. B 6Gnuxaiiwee Bpems
HaYHyT BELLAHWE eLle iIBa PernoHanbHbIX
Tenekanana — "LWekn TB" un "EBnax TB".

3CTOHUA. 19 auBaps 2009 r. nBe
KpynHenwmue kabenoHble  KOMMaHuu
3cToHuMn — "Starman” n "STV" — BoccTa-
HOBWNW B CBOWX CETHAX TPaAHCNAUMK Npo-
rpamm "Mepeoro BanTtuitckoro kaHana” —
"NBK" (npubantuiickuii ananor “flep-
BOro” kaHana — "OPT").

Xopowero npuema n 73!
Pepnakrop — E. Kaprayxos




YactoTtomep — npucTasxa
K KOMNbIOTEPY

B. NABJTUK, cranunua KaransHunyxas PocToBcKo# 0611,

lMpeanaraemas npuctaexka He Tpe6ByeT OTRENBHOro UCTOYHMKA
nuTanms, ee noakMoYaT K [MIK u COBMECTHO ¢ HUM OHa BbINONHSIET
PYHKUMM YacTOTOMepa C 3anoOMMUHaAHNEM PEe3ynbTaToB U3MEPEHUH.
ABTop paspaboTan yeTsipe CXeMHbIX BapuaHTa aHHOro yCTpoNcTBa,
KOTOpble No3BONAT paguonobutenio BbiGpaTs OAQUH U3 HUX, UCXORS
u3 TpebyemMbix NapamMeTpOB U HANNYHUSi KOMMJIEKTYIOLMX 9N1€MEeHTOB.

pucTaska umeeT HebonbLuve rabapu-

Thl, €€ MOXHO Pa3MecTUTL B Konnay-
Ke oT Mapkepa. B 3aBucMMocTv OT npume-
HEHHbIX ANEMEHTOB OHa NO3BONSIET U3ME-
PSTb 4ACTOTY CUrHANOB OT AECHTKOB KUNO-
repu oo coteH Merarepu. Oco6eHHOCTLIO
SBNSIETCS OTCYTCTBME B KOHCTPYKUMK ane-
MEHTOB MUTaHvsl U uHaukauuu, NutaHve
npucTasku 1 obmeH nHdopmaumen npo-
nexoauT yepes urposoin nopt MK, a
pesynerathl M3MepeHuin otobpaxaloTcs

ponnepa DD1, B ee coctas BxoguT noenv-
TeNb 4acTOTbl HA LLECTHAOLATL Ha DBOWY-
HOM cyeTuunke 1DD1 1 ycunurens BxoaHOro
curHana Ha tpaHsuctope 1VT1. Makcu-
ManbHas uamepsemas Hactora — 128 Mly,
310 06YyCNnOBNEHO TeM, HYTO MUKPOKOHT-
ponnep DD 1 MoxeT koppekTHO 06pabath-
BaTb NOCTYNAIOWNIA CUrHaN ¢ 4acToTON, B
2,5 pasa MeEHblIE TaKTOBOW.
MoaTtoMy Npu TakToBOW 4YacTtoTe
20 My yacToTa BXO4HOrO CUrHa-
Na He fonxHa npesbiwats 8 My,

4TO NPU NPUMEHEHUN NPEABAPUTENLHOIO
DenuTens Ha WwecTHaauaTe OrpaHuinBaeT
MaKkCVYMancHylo BXOOHYIO 4acTOTy BCEro
YCTPOWCTBA YKa3aHHLIM BbiLL€ 3HAHYEHUEM.
MuHnmansHas vamMepsemas Hacrora 3a-
BUCUT OT €MKOCTN koHpeHcatopa 1C1 un
coctasnsiet 20...30 kl'u. Bpems unsmepe-
Hua — 0,5 ¢, HyBCTBUTENBHOCTL HYacTOTO-
mepa — okono 300 MB.

M3mepsemMbii  curHan ycunavsaertcs
TpaH3ucTopoM 1T1 1 nocTynaer Ha cyeT-
Hbli BXxOAQ, Aenutens vactotel 1DD1, BbI-
NONHEHHOrO Ha BbICOKOCKOPOCTHOM KMOM
mukpocxeme 74AC161 (oTevecTBeHHbIV
aHanor K1554UE10) — nBOWMHOM CUH-
XpOHHOM cyeTumke. C Bbixopa 2° (BbiBof
11) Mukpocxembl 1DD1 “MNyNbCHBIN cur-
Han nocTtynaet Ha Bxoa TO (BbiBOA 7) MUK-
pocxembl DD1, kOTOpbIi CKOHPUrypmpo-
BaH KakK BXOf BOCbMWPA3psiAHOro Tavme-
pa-cyetiuka TO MUKPOKOHTpONnepa.
Keapuesbii pesoHatop ZQ1 onpepenset
TaKTOBYIO 4acToTy. MHTepsant BpeMeHun

Ha MOHUTOpE.
:020000020000FC U
:0200000004C03A
:100008001ECOOFEDODBF7894479ABBIABIIACO9AS6  PBO =|
:1000180012E020EQAQEOBOEO70EQQ4EQOIBFOLEOFT
:1000280000BFDBEIC7EQD7EOO3BFOFEB22BFOFBDAB
:10003800788771FFFDCF119618BFEA2FFICF219736 KR4 swe. 7 XP2
:1000480009F01895238F 52B7088701FFO3COEAL794 | .
:1000580009F41196188F 01E003BFCO9AC198200007 | ‘
:100068001FDO1EDO10DOCO98C1981ADO19D018D052
:10007800170021D05A2F1FD05SB2F1DD022BF2FBDE4  PR1 > K ouad XP2
:100088000FEFO8BF88949894A894A0EOBOEO7OEOBF > |\ Bbie.
:1000980007 EQ03BFDBEIC7EIOFEB22BFOFBD18ISED o KR
:1000AB0022242394239422BF08B701FFFDCF18BF51
:100088002A94D1F7089568E0C19A50FDCO9AFODFFC ipH
+ 1000CB00EFDFEEDFEDDFC198C098EADFEIDFESDFBE L K anie. 24 XP1. 4 XP2 O6uun
:1000DB00E7DF 56956A9581F 7089506€ S06E500E 598 Crapt nqo nge . 01
: OAQOEBOQ01E60GE 70CEGOIE 60BEG6B Puc. 2 Puc. 3 KR3, ssie. 2 XP2
Kebia 16 1DD1 <—— I )_<p_1_: GOPMUPYET BTOPOV BOCHMUPA3PRAHLIN
¢ R —LBT\L! 2\ | TaWMep-CYeTYMK  MUKPOKOHTpOnnepa
1VT1 BFR93A ! : R1-R4 220 R2 i DD1. PeaynsTaTthl M3MEpEHMIA NEpenaloT-
1R2 : NS R R —7 4N | cacnuHuia noptos PBO 1 PB1 (8biBOpos 5
15k« 1DD174AC161 | | | Kewie. 8 DD1-8 R3 |[4 . | w6)HakoHTakTbl 217 pasbema XP2, koTo-
1 Pl c2 L Il > : PbI NOAKNIOHAIOT K Urposomy nopty MK.
; GR:( c—$R CT2 i 0.1 MK I Lo _{% 3N MNpu3HakoM Havana nepepayy NaHHbIX
2/c| . N | SBNSETCS HANWYME BLICOKOTO YPOBHS Ha
L | L't DD1 ATtiny25-208 | | 1124y i nuHumM panHbIX (PBO) 1 HU3KOrO YpOBHS Ha
31y : b ; il ! i nuHumM TakTuposaHus (PB1) (puc. 2). 3a-
D2 il R |mculpeo S | | Tem cnemyioT 24 TaKTOBbLIX UMNYNbLCA U Ne-
c VT D4 2 1i ! 77 pg1 [ | I xp2 : penaotcs 3 vMHGOPMauMoHHbix GanTa.
0.01 . I b Bl | 1< | MNepsbimnepenaercs mnanwmin vt Mnan-
.01 mx 7lec : 20yTALt hTALR T i wero Gaiira, NOCNEAHUM — CTapLLIiA 6ur
s EL i 7~ i crapwero Gaira.
0ep | ZQ1 20Mry ! i BONBLUMHCTEO NPUMEHEHHBIX AeTanein —
Bxop i F . : 2N | [ons NOBEPXHOCTHOTO MOHTAXA, MX MOHTH-
Vg 27 c3 27 i 1}, ! Ppywr Ha neatHoVi nnate 13 OAHOCTOPOH-
OB/t < Kesis 81DD1 | [ ¢ | He (ONbrupoBaHHOrO CTEKNIOTEKCTONMTa
- he ¢—— 3 Kebis 4DD1 _L i TonwmHow 0,5 MM, YEPTEX KOTOPO NoKa-
Puc. 1 SOV i 3aH Ha puc. 3. MNpUMeHeHbl pesncTopel
OcHOBOM YCTpOICTBA SBNSETCH MUKPO-
KOHTponnep ATtiny25-20 ¢upmbl Atmel,
paboTalowmiti Nno nporpaMme, KoAbl KOTO-
povi npueepeHbt 8 Tabnuue. OH ocyllecTs-
NSeT CHYET MUMMYNLCOB, MOCTYNAIOLIMX C
[envrensl YacToThl, U NepeaaeT pesynsra-
Tol uamepenuin Ha MK. Boibop paHHOro
MWKPOKOHTponnepa o6ycnoBneH ero ma-
NbIMU pasmMepamu, MUHUMaNbLHO HeobXo-
OUMBIM YUCNOM NWMHUA BBOAA—BLIBOAA
AN peanuaaumu yCTponcTsa U Hanuunem & .
B €ro CocTase ABYX TaiiMepoB-CHETYMKOB M .o PR
0N cHeTa UMNYNLCOB U (hOPMUPOBaHUS - ) 3
WHTEPBANOB BPEMEHU. 'Puc. 4 .
CxeMa nepBoro BapwaHta MpUCTasKu {PHUc. 4/
nokasaHa Ha puc. 1. KpoMe MWKpPOKOHT-
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Puc. 5

PH1-12 TunopaaMepa 1206 n kepammnie-
CKVE KOHAEHCaTops Tunopazmepa 08095.
Keapuenwii pesoHarop — HC-48S, ero
BMECTE C NPOBONOYHOW NEPEMBINKCIH yC-
TaHaenvealoT Ha NNave CO CTOPOMbI, CBO-
BoaHor or ponern. laa navikv Ha Xanoe
naaneHuka 6Bbina HaMoTaHa MepHaa 6ea
HU3019LUY NPOBONOKA AUAMETPOM 1,5 MM,
KOHEL, KOTOpOW 3aToYeH. B kakecTee exon-
HOFQ LWYNd NPUMEHEH 330CTPEHHBIW C
OAHON CTOPOHBI OTPE30K MEeOHOM unn
NaTYHHOI NPOBONOCKU AMAMETPOM 1 MM 1
ANUHON okano 15 MM, KOTOpLIN NpyUnan-
B2IOT K nexartHon nnowaake. € sBunkomn
XP2 nnarty COEAMHAIOT YEThIPEXKNNABHBIM
TenedoHHum kabenem. Ons coeamHeHusa
€ KOHTPONMPYEMBIM Y3NOM K oBLLemMy Npo-
80AY NPUNAUBADT OTPE3OK NPOBoAa C
3AXKUMMOM  “KpokOAMAN“. BHeLWHWi BuA
cobpaHHOR NNaThl NOKA3aH Ha PUGC. 4.

MoHTax HaYUHAKOT C YCTaHOBKW NACcCUB-
HbIX 3EMEHTOB W NPOBCAICYHON NEPEMbIN-
KW, 38T8M — TPAH3UCTOPA M MUKPOCXEMB!
DD1 {mukpocxemy 1DD1 noka He yeTaHas-
nmeaioT). Mukpokoxtponnep DD1 npo-
rpaMMUPYICT YEpes napannesibHuil NopT
{LPT) MK, nogknioNeHWe NokasaHo LTPUXo-
8bIMWU NIMHUAMK HA pre. 1. PeaucTopul R1—
R4 conpotuenenmvem 100...300 Om pasme-
WEeHLl HEeNOCPEOCTBEHHO Ha sunke XPt,
COEAVHUTE/ILHLIE NPOBOAAE OOMXHL UMETL
MUHUMaNbHO BO3MOXHYIO ONMHY. Bee nog-
knueHne k MK NpoM3BoaaT Npu BuIKNK-
YEHHOM NUTaHuu. Ha MUKPOKOHTRONNEp
DD1 nuTaHueé nogalT OT BHELLHEro cTa-
GUNU3NPOBAHKOIC WUCTOYHMKE NWTaHUS
5 B unn vrposoro nopra MK,

Ana nporpaMMmupceanmsa Guna UCnone-
3omaHa nporpamMma UNIPROF (asTop M. J1.
Hvkonaes), KOTOpPYyKo MOXHO CKawavb no
appecy: <http://avr.nikolaew.org/data/
uniprof2Qjan6.zip>. EChv MOHTaX Bbi-
MOAIKEH NPasUbLHO, TO NporpaMMa asTo-
MATUYECKN ONPENENUT TUM MUKPOKOHT-
ponnepa. CHauana sarpyxawoT HEX-gaiin
(tabnuua) uepes pasznens mewio HEX
(3arpyaxa Intel Hex) u Prog (3anucats B

e
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ocuuanorpadoM XenarensHo npo-
KOHTPONMPOBATH HANWMUE UMNyNb-
COB HA BbIBOAAX 5 U 6 MUKPOKOHT-
ponnepa DO1. Bwxkmouws DK,
OTNEaVBaT NPOBOAHUKA NPOrpam-
MaTopa, MOKTUPYIOT MUKPOCXEeMY
1DD1 1 TenedoHHeIM kKabenem gnn-
HOW okono BO cM NOACCEeANnHAINT K
nnave ennky XP2. B kavecTee kopny-
€a NPUMEHEH KONNAYOK OT Mapkepa
C BHYTREHHUM anameTpoM 10 MM K
onvHoiW okono 52 mm. Ceepnom
ANEAMETPOM OKONG 8 MM NpK He-
o6Xx0AUMOCTU YAANAIOT BHYTPEH-
HICI0 BHICTYNAIOLYI0 4ACTb Konnau-
Ka, a B BepwwHe NPOCBepnUBaloT

x K eun.24 XP1, 4 XP2
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Sy T I e L el
Bxon ERI1‘ C 38 |
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22 2001 (_4 lCZU |
Puc. 8 Kevedxpz  OoW

MMKPOKOHTPONNEP), @ 3ateM 8 pasgene
menio FUSE {Fuse, Lock) ycTaHaenueaioT
KOHpUrypauuio (pmc. 5).

Mocne 3aBeplieHus NPOrpaMMUpPoBa-
HWUA K 3aKpbiTUA nporpammel UNIPROF

R1 OTBEPCTVE 018 Wyna.

B okHe (pue. 8) paspaboraHHon
a8TOPOM NEOrPaMMbl (HACTOTOMER
GP) ycraHasnmealor koadduLUeHT
genenvs geaurens yactorsl 1IDD1 »

Apyrve onuun. MporpaMMa nNpoussoamT
onpoc urpeaoro nopta 201H MK # nocne
oBHapyXeHus Hauana nepenaum NpuHu-
MaeT 24 nHHOPMAUMCHHBIX paspapnd. Mo
8blGpaHHOMY KOAPPUUMERTY AENEHNS U
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UHTEpBany BpeMEHN BLIYUCNAETCH U OTO-
6paxaeTcs pesynbtat muamepenus. o
OBafiLaTy pe3ynbTaToB  NpeablayLmnx
U3MEPEHNI 3aNOMUHAIOTCS U BLIBOASTCSA B
OKHE NPOrpamMMel, 4TO NO3BONSET NpOCNe-
XVBATb AUHAMUKY N3MEHEHMWS YacTOTbI.

Ana paboTtel nporpammMaropa v npo-
rpammel Yactotomepa nop OC Win2000 v
WinXP HeobxoguMo Hanuuve ppanisepos
HenocpeacTeeHHo paboTel ¢ noptamu
KomnbloTepa Iptwdmio.sys m giveio.sys.
Monb3osatens AonxeH ObiTb ¢ NpaBaMu
AgmuHucTparopa. [na ynyywenus pabotsl
nporpamme UNIPROF uepes [ucnetyep
3334 MOXHO YCTaHOBUTL NpuopuTeT "Bbi-
we cpegHero” wnun "Bbicoknin”. Bosmox-
HOCTb BhIBOpa MpuopuTeTa B NPOrpamMmme
4aCTOTOMEpPA peanvaoBaHa NPOrpamMmMHoO.

HanaxusaHne ycTpowcTBa NpoBOAAT,
noaas Ha BxoA curHan o6pasuosoro reHe-
patopa, HanpyMep, C KBapuesoi cTabu-
nusaumen Yactotsl. Mop6opom KoHAeHCa-
Topos C1 u C3 pobuesalotca nokasaHuid,
COOTBETCTBYIOLLMX NOAABAEMON YacToTe.
HyBCTBUTENLHOCTL U3MEHSAIKOT NoaBopkon
pe3uctopa 1R1.

MakcvManbHylo 4acToTy W3MepeHuit
MOXHO YBENWYUTb, NPUMEHUB AOMNONHU-
TENbHLIN AENUTENL YacCTOTLI, Hanpumep,
mukpocxemy MC 12093 (penvtens 4acToTbl
Ha 8) ¢mpmMbl ON Semiconductor. Mak-
cvManbHas usMepsieMas) 4acToTa Bo3pac-
ter go 1024 Mly, a obwmin koadduumeHT
peneHus cocrasmt 128. Cxema Takoro sa-
puaHTa NPUCTaeBkM NOKazaHa Ha puc. 7.
CxeMa BKNIOYEHUS [ENUTENS 4acToTbl
MC12093 craHpapTHas, o8 ee 3atuTbl oT
neperpy3ky no BXo4y YCTAHOBNEH Or-
PaHMYUTENb HanNpPsiXeHus Ha AWOoAHOU

K ebie. 16 4DD1

pe3oHaTopa, pa3MeLLEHLl Ha NePBo CTO-
poHe nnatel. [ns nponycka BbiBOAOB
KBApUEBOrO pe3oHaTopa v CoOeANHUTENb-
HbIX NPOBOAOB OTBEPCTUS HA BTOPOM CTO-
POHE pa33€eHKOBaHLI CBEPSIOM AMaMETPOM
4...5 MM Ha rnybuHy okono 0,5 mm. C6opky
Y HanaxueaHue BbINONHSAIOT, KaK ONUCaHo
Bbllwe. MukpokoHTponnep “npowwmsaioTt”
PO ycTaHoBKM MyKpocxem 2DD1 1 2DD2.
MNpumenuns aenutTens 4acTOThl
K193WE4, MOXHO NONy41TL BEPXHIOIO rpa-
HULY Ananas3oHa pabounx HacToT OKONO
200 Mlu. 3Tta Mukpocxema notpebnaer
oTHocuTensHO Hebonbiuon Tok — 14 MA n
vMeeT BbIxoa, ¢ TTJ1 ypoBHSAMK, 4TO obner-
4YaeT €€ NOAK/NMOHEHNE K MUKDOKOHTpONNE-
py- Cxema ycTpoicTea C 310 MUKPOCXE-
MOW nokasaHa Ha
I puc. 9. MabaputHoie
| paamepbl Npu 3ToMm

4C1 J—
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€80

4R3
[;J 30k

. He n3meHsTcs. Bce
+ AeTanu MOHTUPYIOT
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i CTOpoHHE HONBLrMpo-

14 i BAHHOrO CTEKNIOTEKC-

4C2  4C3 12|
1000 1000 4r957
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0,5 MM, uepTex Ko-
. TOPOW nokasaH Ha
i puc. 10. Mukpocxe-
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! Mbleé BbIBOObI YKO-
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|
| pauvsalr) u keap-

Obuwnih <& .

. uesblli  pesoHaTop
yCTaHaBNMBalT Cco
CTOPOHbI, cBOBGOAHOM
ot ¢ponbru. "Mpowms-
Ky" MUKPOKOHTpONNE-
pa npoeoasaT 6e3 yc-
TaHOBNIEHHOW MWK~
pocxembl 3DD1 v pe-
3uctopa 3R3.
MoxHO npume-
HUTb OTEYECTBEHHBIN

OennTens 4acTtoTbl
KC193MNuyt1 c¢ npo-
rpaMMVpyeMbIM KO-

apdrumeHTom pene-

Rl aJ
RO gg%D:cC: og $°°8°0C3 Hs) (640/704). Bbi-
bron 43 0, 04ra 7 400 D01 5 | Sz COKasi {yBCTBMTeN-
5 o ngo ,4R4.0° o o ft1] HOCTb 3(1:'30(;4 r\év;xpo-
o> Obun CXEMbl MB) no-
22 ® 14 2 087 § T TT,. h 3BONSET UCKNIOHUTL
U ¢ ¢C2¢ ¢ ¢u YCUNUTENBHBIN Kac-
g ooy Kaj Ha TpaH3ucTope
v X XXX (puc. 11). Koadpodpu-
% N ';V, uveHT genexHua 640
2 338 8bIGpaH noaayei ebi-
x I5% COKOr0 YpOBHSI Ha
ynpaensiowme BXxo-
Puc. 12 * xé abl V1 1 V2 (sbiBOAp

cbopke 2VD1. Jenutens HanpsxXeHus Ha
peauctopax 2R2 n 2R3 cnyxut ans corna-
COBaHWS) YPOBHEW BLIXOAHOrO CcwUrHana
penvtens yactotsl 20D 1 v cueTymka 2DD2.

Pa3mepbl ne4aTHOM nnatbl Ans 3T0ro
BapuaHTa NPUCTaBkM yBENUYATCH HE3Ha-
yutensHo (pPUC. 8), HO AenaioT ee 13 ABy-
CTOpPOHHE (PONLIUPOBAHHOTO CTEKNOTEKC-
ToNnuTa TONWWHOM 1 MM, NpUYeM BTOpas
CTOpoHa nnatbl (Ha puc. 8 He nokasaHa)
OCTaBneHa METanIM3MpoBaHHON U coeau-
HEHa B HECKONbKUX MeCTax ¢ 06LLuM Npo-
BOAOM Ha APYroil CTOpPOHE MNonockamu
MeaHor Gonbrv 1 OTPE3KOM MeAHOM Npo-
BOJIOKM Yepe3 OTBEPCTHE Y BbIBOAA 5 MUK-
pocxembl 2DD1. MpuvMeHeHb aHanoruy-
HblE AETanun, OHU BCE, KPOME KBApUEBOrO

10 n 12). Makcu-
MansHas u3mepsieMas 4acTtorta foCTUraeT
1 IMu, oaHako noTpebnseMblt TOK gocTa-
TouHO Benuk — Honee 100 MA, n Mukpo-
cxema penutens vactotel 4DD1 cunbHO
HarpesaeTcs. Ytobul uckoumnTs Hecno-
Ne3HbIV pacxof 3NEKTPO3HEPT UK, B NUHUIO
NUTaAHUSE MOXHO YCTaHOBUTBL BLIKNIOYATEND,
nonasas Ha YCTPOMCTBO NUTAIOLLEE HAaNPsI-
XEHVWE TONbKO Ha BpeMs NposBeaeHus
U3MEPEHUNA.

MeyatHas nnata (puc. 12) BLINONHEHA
Y3 ABYCTOPOHHE PONLrMPOBAHHOIO CTEKNO-
TEKCToNUTa ToNwmHon 1 Mm. Bropas cro-
poHa (Ha puc. 12 He noka3aHa) ocTaeneHa
METanNNM3MpoBaHHOW W COeaMHEHA B
HECKONbKMX MeCTax ¢ 06LLMM NPOBOAOM Ha
NepPBOW CTOPOHE NONOCKaMV MEQHOW PONb-
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MUKPOMPOLIECCOPHASI TEXHUKA KPP 0®

Ten. 608-28-38

Mpwewm crarteis: mail@radio.ru
Bonpocsbi: consult@radio.ru

PAOUO Ne 3, 2009

Puc. 13

RN

rn. Ha sTopoW ctopoHe ¢onbra BOKpYr
OTBEPCTU yoaneHa, HemcnoNb3yemMbl€ Bbl-
BOAbI MUKPOCXEMBI AENUTENS YACTOTh! YKO-
poyeHb! (puc. 13). CoeauHuTenbHbIE NPO-
BOAA, KBapLEBb Pe3oHaTop, AenuTenb
4acTOTel U MWKPOKOHTpONAEp pacnono-
XEeHbl Ha BTOpOW cTopoHe. [lporpam-
MUPYIOT MUKPOKOHTPONNEP A0 YCTaHOBKMU
mMukpocxembl 4DD1 u peanctopa 4R4.

OT pegakymn. lporpamMmM+Hoe obecneve-
HME YaCTOTOMEpa HaxoanTcA Ha Halwem FTP-
cepsepe no agpecy <fip://fip.radio.ru pub/
2009/03/fcom.zip>.

Penaxtop — W. Hevaes, rpaguka — U. Hevaes,
¢oro — asTopa

NU3roTOBUTENb NPEONATAET:

— TPaHCNALUMOHHbIE YCUNMTENW Ce-
pwm PYLL;

— TFPOMKOrOBOPUTENN: HACTEHHLIE,
NOTONOYHBIE, PYNOPHbIE.

NoppobHoCTM Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru .

O HacTpoOKnKe TaKToBOro
RC-reHeparTopa, BCTPOEHHOro
B MK PIC12F629 u PIC12F675

A. [IOJIrvH, r. Mockea

Hanaxusas oguH n3 npubopoB Ha mMukpokoHTposnnepe (MK)
PIC12F675, pa6oraioujem oT BCTpoeHHOro rakrosoro RC-rexseparo-
pa, aBTop HeoxupaHHO Ans cebs o6HapyXusn, 4TO B/INTENIbHOCTL
dopmMHpyemMbIx reHeparopoM MHTEPBaNOB BPEMEHW CyLIEeCTBEeHHO
ornuyaercs or tpebyembix aHaveHusi. U 3T0 HECMOTPSA Ha TO, YTO B
nporpamme MK 6binn npegycMoTpeHbl BCE PEKOMEHAYEMbIe U3roTo-
BUTENEeM onepayun 1o TOYHOH yCTaHOBKE 4acToTbi reHeparopa C
ucnonssoBawmem xpaHsuwesica B namatn MK sasogcxoi xannbpo-
BOYHO#M KOHCTaHTbi. 3TOT Ka3yC 3acTaBu/ 3aHATLCS UCCNIe40BaHUEM
xapaxkrepucrux reHeparopa. O peaynerarax npogenaHHos paboTsi

paccka3biBaeTcs B cTartbe.

NS HaYana HanoMHKM, HYTO YCTaHOBKa
Ilwacwm BcTpoeHHoro RC-rexeparo-
pa B8 sBocbmuBbIBOAHLIX MK PIC12F629 1
PIC12F675 (nocnepHuii oTnMyaeTes nuilb
HanuuMem BcTpoeHHoro ALM) npouseo-
AVTCS 3annCbio COOTBETCTBYIOLLEIN KOH-
craHTe! B pernctp OSCCAL, HaxopsLmincs
no agpecy 90H. 310 BOCHMUPA3PSAHLIN
pervucTp, HO ABa €ro MNaaLnX ABOVYHBIX
paspspa He MCNONL3YIOTCS, B HUX BCerna
Hynu. Takum o6pa3om, 3HadeHue Ha-
CTPOEYHOW KOHCTaHTbl MOXET HAXOAUTLCS
B uHTepsane 0—252 (0—OFCH), namens-
SICh LWaraMmu No YeTuipe €anHULLI.

Mpw skniodeHnn nutaHns MK nnu noc-
e nNoAayuM Ha Hero curHana HavanbHow
ycraHosku peructp OSCCAL nonywaer
3HaveHve 128 (80H), uyTo cooTeeTcTBYET
cepeaviHe uHTepsana NepecTporiku rexHe-
patopa, OAHAKO HWKAKUX KOHKPETHBIX
3Ha4YeHUIN €ro 4YacTtoTel NPW Takow Ha-
cTpoitke B pokymeHTauum Ha MK He npu-
sepeHo. OTCyTCcTBYET B HEil M 3aBUCK-
MOCTb 4acToTel RC-reHeparopa ot 3anu-
CaHHOrO B YNOMSIHYTHIF PErucTp 3Ha4e-
HUs. CkasaHo NuLlb, YTO OTKNOHEHUE Ka-

Horo 4 My HOMWHana Mpy pPasnNUuYHbIX
3HAYEHUAX HaNPSXEHUS NUTaHWS He npe-
sullwaer 1, +2 unn +5 % B 3aBUCMMOCTH
ot paboyero vHTepeana Temneparypsbl.
Ans Ttoro 4to6bl nonb3osatens Mor
YCTaHOBWUTL HOMWHABHYIO YaCTOTY C yKa-
3aHHOW TOYHOCTLIO, B NOCNEAHI0I0 (aapec
3FFH) a4eiiky namsitu nporpamm MK pac-
cMaTtpvBaeMblxX TUNOB Ha 3aBOAE-U3roTo-
BuTENne 3aHOCHAT cBoeo6pasHylo Noanpo-

rpaMMy w3 €AWHCTBEHHOU KOMaHnAbl
RETLW K, rae K — uncno, kotopoe Heob-
xopuMO 3anucatb B pernctp OSCCAL
AaHHOTO 3K3eMNNApa AN HACTPOVKU ero
reHepatopa Ha HOMWHANbHYIO 4acToTy.
NopnporpaMma BO3BPALWAET 3TO YUCNO B
pervctpe W. 41o6b BOCNONb30BATLES UM,
B NporpamMmMy 06bINHO BKIIOHAIOT Cneayio-
it pparmMeHT:

BSF STATUS, RPO
CALL 3FFH

MOVWF 0SCCAL

BCF STATUS, RPO

K coxanenvio, HeKoTopbie paguonio-
6uTtenun, He 3Has O HaxOAsLENCs B NPO-
rpammHovi namstu MK komanpge C Ha-
CTPOEYHOW KOHCTAHTOW, MO HEOCTOPOX-
HOCTW CTUPAIOT ee NPWU 3anN1cu B NAMATb
HOBOW NPOrpamMMmbl. 3TO MOXET NPUBECTU
K "saunimeanuio” MK. Ecnu B nporpam-
mMe nmeetcs komanaa CALL 3FFH, 1o, ebi-
NONHAS €€, OH HE HAUAEeT NO YKa3aHHOMY
afapecy KOMaHabl BO3BpaTta u3 Mnoanpo-
rpaMMmbl, 3atemM nNpubaBuT K CHETYUKY
KOMaHa eavHuLy U B pesynbtate nepe-
NONIHEHUS CYETYVKA NepenaeT oT nocnea-
HEWN S4ENKN NaMATU K €€ HaYaNbLHOW (Hy-
Neson). BeinonHeHne  nporpammbl
HA4YHETCH 3aHOBO, KaK NOCNe BK/IIOYEHUS
nuTtanus. Liukn OT Hynesom sueliku oo Ko-
manpbet CALL 3FFH ctaHeTr noBTOpaTbCA
6eCcKOHEYHO, @ KOMaHAbl, HaxoasLMecs 3a
ero npepenamu, He 6yayT BbINONHEHLI

Hukoraa. 4tobbl n3bexarb aToro,
poctatoyHo no appecy 3FFH

SA1 DD1 K561KM2 DD2 I« K

1 16 12 PIC12F629 BMECTO CNy4alHO CTEpPTOi KO-

T a5 1 13 g MUX|  (PIC12F675) MaHabl  3anucaTh  KOMaHAy

3 "64" 114 1414 aPsiMcularol RETLW ¢ niobbiM 3HaueHvem

g ?g’ }g 1‘15 2 GP1 onepaHpa, Hanpumep 80H.

e 4 GP2) LllecTHagLaTUpUYHBIN KOA, TaKoW

& 47 GP43——50‘::':;;)' xomanapl — 3480H. 370 npwee-

513 1 [ET K HEKOTOPOMY OTKSIOHEHUIO

HL1 M éﬁ% 8 Kew.7.8 TakToBOWM YacTtoTel MK OT HOMM-

KMnp4e-n | 14 94/, DD1  HanuLHoM, HO B OCTanbHOM pa6o-

~ g 32_1.0.2 R2 10« TOCNOCOBHOCTL Nporpammbl By-
W, L_9fy N o o +Unwr  AET BOCCTAHOBNEHA.

/1 R - _L c1 Kewp16  BCECKa3aHHOE Bbile OTHOCUT-

330 fYE To,1 wk| ™ DD1 CS¥KHACTPONKE BHYTPEHHMX TaK-

Obuywin TOBBIX RC-renepartopos 14-sbiB0A-

NMBPOBAHHOTO 3HAYEHUS YaCTOThI OT PaB- Pyc. 1

Heix MK PIC16F630 1 PIC16F676.
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KOA, NPV KOTOPOM BbIBOA 2 MUKpOCXembl DD 1
COeOMHEH C BbIBOAOM 3 (KOMMyTUpYiOLLME
3NEMEHTBI 3TON MUKPOCXEMbI — ABYHanpas-
nexHHbie). Boisog 2 DD2 speMeHHO nepenpo-
rpaMMUpYeTcs B pexuM Bbixoga. CeeToamon,
6yneT BKNIOYEH, €CNU KOHCTaHTa B

YacroTa uamepsnach pasnuyHbIMU Yac-
TOTOMEpaMwn B TOM 41CNE U paguonpueM-
HukoMm DEGEN DE1103 ¢ uudposbiM
OTCYETOM 4acToTbl HAacTpowku. W3me-
PEHUA C NOMOLLLIO NOCNeAHEro Nokasanu,

namstvt MK eCTb, 1 BLIKSIIO4EH, €CNn

oHa otcyTcreyert. Mpo cosnapgeHun
KOHCTaHTbI B NAMSATU CO 3HA4YEHU-
€M, 3a0aHHbIM nepeknHarenem
SA1, ceeToanon MUraer. ©
OnuvcaHHoe ycTpoicTeo 6bino
CMOHTUPOBAHO Ha MakeTHOW nNnare
(puc. 2), opHako MOXHO cobpatb
€ro 1 Ha NEYaTHOM, N3rOTOBNEHHOW
B COOTBETCTBUM C pUC. 3 (OHa pac-

CYUTaHa Ha NPUMEHEeHWe pPesncTo-
pos MNT ® kepamMu4eckoro KoH- o1

:10015000831685120130A40024080A3C031CC62818 160
:1001600064001A300800FF30DA00DB0BBB288B2854 ~ AEHCATOPa A1 NOBEPXHOCTHOrO o o Oby
:100170000A0BB828B528E730DA00DA0BBD28000022  MOHTaXa Tvnopasmepa 1206). ° ° 1 g°°°°°°g g°°g °
:1001800024080A3A0319C628A40AAC2885162F2881 Tenepb O pesynsTatax uamepe- °o g o (X DD1 pD2  +Unwl
HL001S000CK2BFF3FFFSFFFSFFFIFFFSFFFSFRFIFRD  wuit, BasmcumooTnvacromscpo- | 2 @ " locooocod[|dood
:00000001FF eHHoro Taktosoro RC-reHepatopa o Kyacrs
A9 HECKONbKux 3k3eMnnapos MK o8 go R2 Tomepy
Puc. 2 Puc. 3
*:‘ 4TO CNEKTP CuUrHana reHeparopa O4Ye€Hb
"rpsi3HbIin”, 4UCTOro ToHa BreHnit B pexw-
Me SSB He 6bin0. BoKpyr MOLLHOW OCHOB-
HOW COCTaBnsiloLIEer CnekTpa NpocnyLin-
B8anocbL MHOXecTBo Gonee cnabbix 6Goko-
BbiX, CNe;ylWux C WHTEpPBaNaMu B
AL 7 . A 4 HEeCKONLKO AECSTKOB KMNOrepLL.
% Jnanas3oH NepecTPokn HacToTbl TAKTO-
“63. . BOrO reHeparopa o0Kas3ancs JhHOBONLHO
5’?5 LINPOKUM (KO3 PULMEHT NEPEKPHLITUS MO
\b < yactore — 1,6...1,8), a ee cpenHee 3Haye-
(3 7 by Hue (npn K=128) nexut 8 npepenax
3,6...5,2 Mlu. MNpu kaxaom wn3aMeHeHuu
KOHCTaHTbl HA 4ETLIPE eAvHWUUBI YacToTa
nameHsieTca B cpegHeM Ha 32 klu, 4to
HEeMHOrvMm Mexee 1 % HomuHana. OpHako B
OTAENbHbIX TOYKAX U3-3a NOrpPeLtHOCTH,
npvcytlein npeobpasosatenio Kog—4acTo-
F,
F T My
Ans wvccneposaHvs  xapakTepucTuK My | 435 Vi
BcTpoeHHoro RC-rexnepatopa MK 6ubino 6 t =
V3roTOBNEHO YCTPOMCTBO, CXEMA KOTOPOro | A 43
nokasava Ha puc. 1. Mpu Heobxoammoctn 55 T - '
OHO MOMOXET U ONPEAENUTL NPaBUNBLHOE 5 / A 425
3HAYEHWE KOHCTaHThI, 3anuChIBAEMON B 1 L - 7
pervctp OSCCAL. 45 // L /
Yactoty BcTpoeHHoro RC-reHepatopa Py /‘4/ /"/ 42 v
U3MEPRIOT YACTOTOMEPOM, NOAKNIONUB Ero 4 7 = : — /
K Boiogy 3 MK DD2 n obuiemy nposoay. / 4,15 L~
CnenyeT, O0HAKO, UMETL B BUOY, YTO Yacto- 0 1 - /
Ta UMMNYNBLCOB HA 3TOM BbIBOAE W, CNeaoBa- 3 ,/ | 41
TenbHO, NokasaHus Npubopa B YeTbipe pa- L~ i
3a Hxe HaKTUHECKON TaKTOBOM 4acTOThI. 25 L 405
Pa6oTas No nporpamMme, Koabl KOTOPOW 0 32 64 9 128 160 192 224 K 3 35 4 45 5 Upm B
npveenexsl 8 Tabnuuye, MK DD2 ¢ nomo- Puc. 4 Puc.5

W60 cenektopa-mynstunnekcopa DD1
nepvoanyecK oOnpenensieT COCTOSHUE KOH-
TakTHLIX rpynn DIP-nepexmouatens SA1,
¢dopMUpyeT COOTBETCTBYIOLLMIA KOA 1 3anu-
coiBaet ero B peructp OSCCAL. "Bec” kax-
A0 Napbl KOHTAKTOB NEpeKMoyYaTens yka-
3aH Ha CXeMe PASOM C HEW. 3Ha4YeHNe KOH-
CTaHTbl paBHO CyMME "BECOB” 3aMKHYTbIX
KOHTaKTOB. [py 3aMKHYTLIX KOHTakTax "K” B8
PErMCTP 3aNUCLIBAETCH KOHCTaHTa U3 sueii-
xv 3FFH namsaTv MK, ecnv oHa TaM nmeeTcs.

Ceeronmon HL1 curHanusupyer o Ha-
MU KanBPOBOYHOM KOHCTaHTL! B NaMATU
MK. [1ns 3T0r0 8 NPOMEXYTKAaX MEXAy LMKna-
MU CYMTBIBAHUA COCTOSHUS Mepeknioyarens
SA1 Ha BbiBopax 5—7 DD2 ycTtaHaBnMBaeTcs

PIC12F675 npencraenexbl Ha puc. 4. He-
60NbLUMMU OKPYXXHOCTAMM HA HUX OTMEYEHD!
TOYKW, COOTBETCTBYIOLME "3aBOACKUM”
3HaYEHUAM KanMBPOBOYHON KOHCTaHTHL. K
YAVBNEHUIO, NPU HOPMANbHOW KOMHATHOWM
Temneparype (okono +25 °C) coorsercr-
BYIOLLASA MM 4aCTOTa OKa3anach, XOTA U OAM-
HaKOBOW, HO Ha 7...8 % Bbile HOMWHasILHOW
4 Mlu (npubnuautensHo 4,3 MIy). Npuunky
TAKOr0 HECOOTBETCTBUS YCTAHOBUTbL, K
COXAIEHMIO, MOKA HE YAANOCh, XOTA UMEHHO
nna noatsepxaexus atoro ¢akra Gotnv
nceneposaHsl MK, BbiNyLLEHHbIE B pasHbie
rogbt (2002—2008) 1 npvobGpeTeHHbie B
Pa3HbiX TOProsébix prpmax.

Ta MK, war nepecTpoiku MOXET A0CTUraTb
3HAYeHW, BOBOE GONLLUIMX WUNU MEHBLUMX
cpeaHero.

OcHoBHas cepusi U3MEPEHUIA BbINONHE-
Ha Npu HanpsbxeHun nutasusa 5,1 B. Ho
6Gbina uccnenosaHa U 3aBYCMMOCTb HacTo-
Thi OT HANPSHKEHWUSA MUTaHWS, NOKa3aHHas Ha
puc. 5. MNpu HanpsxeHun meHee 3 B kone-
GaHus cpbiBanucb. OTMEYEHO TaKXe BNUS-
Hue Harpy3ku sbixopoB MK Ha uacroty
Hanpumep, BklO4EHUE U BLIKNIOYEHWE CBE-
Toavona HL1 nprMeoavno K USMEHEHMIO Tak-
TOBOW 4acTOThl NO4TY Ha 20 kI,

Penaxtop — B. ®ponos, rpaguke u poTo — BBTOPa

WINHX31 BYHd0223NO0dUOdINN
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CTPYMHOro npuHTepa
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Mpwewm cratei: mail@radio.ru
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e 3, 2009

PAAVO

A. 3bI3IOK, r. JTyuk, YkpamnHa

Ipn peMoOHTE KOMNbLIOTEPHOK TEXHUKM, B TOM YUCJIE€ NPUHTEPOB,
6onbiune CNOXHOCTH CO3[AET OTCYTCTBUE R[OCTYNHbIX LUUPOKOMY
Kpyry nonpsoBatesniesi onucaHui M MHCTPyxuusi. Pasbuparbcsa B
ycTposcTBe annapara npuxoRuTCA no xo[y peMoHTa. fybnukyemas
cTarbs 4aCTUYHO BOcnonusier 3ror npoben B wactu ocobexHocreH
PEMOHTa UBETHOro crpysixoro npunrepa hp3550.

CprﬁHble NPUHTEPLI NPUBEKAIOT NO-
Kynatens CBOEN AELUeBU3HON npu
LNOBONBHO BbLICOKUX TEXHUYECKMX Nnapa-
meTpax. Ho peno B TOM, 4TO UX NPOU3BO-
avTeNn npeanoYMTaloT NonyHaTb OCHOB-
HYIO 4acTb NPUBLINK OT NPOAAXM CMEHHBIX
YEpPHUNbHbLIX KapTpUOXKen, ycrtaHasnveas
Ha HWUX HENOMEPHO BbICOKME LIEHbI. Tpu-

IOLLMXCSI BHYTPU YEPHWUN HE NOALAEeTCs
oueHke "Ha rnas”. Ecnn HoBbIM KapTpuax
“"OUPMEHHBIN", B HEM VMMEETCs YCTpOu-
CTBO, MO CUrHanaMm KOTOpPOro Ha 3KpaH
MOHUTOpAa KOMMNbIOTEpa BLIBOASTCH CO-
of6LieHVs O 3anace Y4epHUN UNM ero uc-
yepnaHun. B nepesanpasBneHHOM KapT-
pUOXE 3TOT MEXaHN3M YXE HE AENCTBYET.

- ~ N A}
Puc. 1 |
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Puc. 2
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YeTbIPe HOBLIX KAPTPWAXKa CTOST CTONBKO  [pUXOAMTCS  MU-  pyc 3
X€, CKONbKO HOBbI NPUHTEP, B KOTOPOM  PUTLCA C TEM, 4TO .
HaxXOAATCA U Ba HOBEHBKUX KapTPUAXKA. npu BMNONHE HOP-
OuesupHo, npobnemMa BoccTaHoBne- ManbHO paboTaio-
HUS UCNONb30BAHHLIX KapTPUAXeEW He LUEM NpuUHTEpEe COo- . .
MeHee akTyasbHa, 4eM PEMOHT camux obuweHus 06 oTcyT- ®
npuHTEpos. MOCKONBKY A3aNeKo He BCE CTBUM YEpHUN NOo-
KapTPUOXW U HE Y BCeX NPUHTEPOB MOXHO  CTOSIHHO — MOSIBNS- e
NOBTOPHO 3anpaensaTb, CNEAyeT 3apaHee  K0TCA Ha 3KpaHe. ob ¥
y3HaBaTb O TAaKON BO3MOXHOCTU ANS NpU- OnacHocTb coc- ok :
obpeTaeMoro npuHTepa. TOWT B TOM, HTO KO- e 3 5 N
B uBeTHOM CTpy#HOM nNpUHTEPE Aa YepHuna Aencr- g @ W, 3 5

hp3550 ycraHoBneHbl AgBa kapTpupxa:
yepHbiri (Ne 27) n usetHon (Ne 28). OHun
nokasaHbl Ha puc. 1. OgHol 3anpaskuv
4YepHoOro kapTpupoxa xsataer He 6Gonee
4YEeM Ha HECKONbKO COTEH cTpaHuu. Ons
CpaBHEHUS], KapTPUOKN Na3epHbIX MPUH-
TepoB obecneunBaloT nevaTb HECKONbKUX
THICAY CTPaHWL, Ha OQHOM 3anpaske.

HepHuli KapTpyaox BCEraa gewesne u
npowe 8 0OCNyXuBaHWW, HYeM UBETHOM.
MNpuMeyaTensHO, YTO NOCNE U3bATUS He-
vcnpasHOro (HanpvMmep, BbICOXLLEro)
LIBETHOrO KapTpuaXa NpUHTEP COXpaHseT
cnocobHOCTL YepHo-6enoin neuyatun. Ec-
TECTBEHHO, €CNU 4YEPHBLIA KapTPUOX UC-
npaseH. BecbMa MHTEPECHO U TO, YTO Yep-
Ho-6enas nevaTb BO3MOXHa NPU Hewc-
NPaBHOM Y€PHOM, HO WCNPaBHOM LBET-
HOM KapTpuaxe.

Kopnychl kapTpuaoxen, Kak npasuno,
Henpo3payHbl. 03TOMY KONMHECTBO UMe-

BUTENbLHO 3aKOH4YaT-

Puc. 4

CSl, HarpeBaTenbHblE 3NE€MEHTh BHYTPU
KapTpuaxa npogonxar pabotate He B
XuWAKoK, a B 803AyLLIHONM cpefe. B pesynb-
TarTe neperpesa aeranu aedopMupyIoTcs,
M OH OKOHYaTeNbHO BBINAET U3 CTPOSN.
Mo3aToMy He cTouT "BbXUMATL" U3 KapT-
puoxa Bce Ao nocnepHein kannm. Kak
TONBKO B BLIBOAUMOM TekcTe 06Hapyxar-
Cs NPONycKu, ONTU4YEcKas nNNOTHOCTb
neyataeMoro u3obpaxeHus  craHer
HEepPaBHOMEPHOW MNW NPOCTO HEAOCTATOY-
HOW, NpUHTEP HEOOXOAMMO HEMEONEHHO
OCTaHOBUTb W 3aMEHWUTH HOBBLIMU UNU
nepesanpaBuTb ro KapTpULXM.
YTBEPXAEHUS, HTO KapTPUAXWU MOXHO
3anpaBnsiTb  MHOrOKPaTHO, HE WMeloT
BECKUX OCHOBaHwii. Ha gene aTo yaaercs
caenatb CHMTAaHHOE 4MCNO pa3, nocne
4ero KapTpyoX OKa3blBAETCA COBEPLUEH-
HO HepabotocnocobHuiM. CyuiecTsyer,
KOHEYHO, S METOAVK, NO3BONSIOLLMX €r0
BOCCTaHOBUTL. HO ans atoro Tpebyercs
pa3bupaTtb KapTpuaX n BHOBL cobupaTb
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MpuvyemM HET HUKaKoW rapaHTuW, 4To
pe3ynetat 6yner nonoxurenbHoiM. [Mo-
3TOMy Aanee pacCMOTPEHBI MLLb CaMble
NPOCTLIE BapvaHThl 3anpaBkv U BOCCTa-
HOBNEeHWs kapTpuaxein Ne 27 n 28.

TunoBas 3anpaBka BLINONHAETCS B TPU
npuema. Mepebli — NPOMbIBKA KapTPUA-
Xa AUCTUNNMPOBaHHOW BOAO. BTropon —
NPOMbIBKA CneuvansHON ounLaouein
XUOKOCTbIO. U HakoHeu, cobcTBEHHO 3a-
npaeka 4epHunamu. Pabortatb HyXHO B
PE31HOBBIX NEpYaTKax.

W3 NnpakTuku n3BecTHO, 4TO Yaile Bce-
ro yaaercs BOCCTaHOBUTbL paboTy KapT-
pvaXa, TONLKO eCNU OH HEAONro ocTa-
Bancs 8 6espencreun. Koroa ¢ MoMeHTa
OKOHYaHUA YepHUn npeabiayLen
3anpasky NPOLLIO MHOTO BPEMEHU U UX
OCTaTKy B COMNax KapTpvaxa 3acoxnu,
HoBas 3anpaska crtaHosutcs Gecnones-
Ho#. Mo3ToMYy, He OTKNaAbIBas UCNONL30-
BaHHBIN KAPTPUAX B "AONTUIA AWKK”, NpU-

CTynawnTe K ero nepesanpaske Kak MOXHO
ckopee.

KcTatu, 3ackixaHue YepHun B connax —
yactas nNpuyvMHa OTKasa KapTpupxa c
BNONHE [A0CTATOYHLIM WX KONMYECTBOM
nocne oAnTeNnsHOro "nNPoCcTos” npuHTepa.
BoccTaHOBUTL TakoOW KapTpUOXX NpakTu-
4eCcKn HeBO3MOXHO. Bo nabexaHve atoro

{.)
b

Ha CTPYMHOM NpuHTEpPE HeobxoavMo ne-
4yataTb OfiHy-ABE CTPaHWLbl XOTA Bkl pa3 B
Hepeno. Mpy 3TOM aBTOMaTUYECKW Bbl-
NONHSIETCS CTaHAapTHaa npoueaypa ouun-
CTKU conen.

MHOroe 3aBMCUT OT TMNA U KavyecTsa
yepHun. Mnoxve 3acopsioT kapTpuox. Kak
npasuno, Yem feluesne GpnakoH 4epHWUn,
TeM oHu xyxe. MHoraa BMecTe ¢ yepHuna-
MU NpeanaraloT Tak HasbiBaeMylo “3anpa-
BOYHYIO CTaHUMIO". oA FPOMKUM Ha3BaHuU-
€M CKpbIBAIOTCA OAHOPAa30BbLIA LNPUL, U
KOHCTPYKUMA M3 NNacTMacChbl, B KOTOPYIO
BCTaBNAOT KAPTPUAX. 3aTEM C HUM NpoAae-
NbLIBAIOT TO XE€ CAMOE, 4TO U 63 CTaHUMK. ..
Tak 4TO Bpsig, Ny uenecoobpasHo npuobpe-
Tarb 3Ty CTAHUMIO NO LIEHE NONOBUHLI KapT-
puaoxa. loCTatoNHO UMETH LLNPUL,.

Ana 3anpasky MCNONbL3YIOT UMMy C
NPUTYNNEHHBIM KOHUOM. Ee BcTasnsaioT 8
3anpaBoYHOE OTBEPCTME KapTpupxa. Y
UBETHOIO MUX TPY — NO OQHOMY ANis Hep-
HUN Kaxaoro ugeta. Myratb YepHuna

HeNnb3s. Mirny BCTaBNAKT HE HA BCIO ry-
BGUHY KapTpuaXa, a ToNbKo A0 NONOBUHBI
vnu wyTb rnybxe. MHave MoxHO nospe-
OUTb BHYTPEHHIOK “Ha4uHKy". OnbiT B
3anpasBke HYXHO WMETb CBOW, nepco-
HaNbHbLIA, HO aBTOP HANEEeTCs, Y4TO Npu-
BegeHHas uHdpopmMauus obneraunt Tpyn
yutaTensm.

U3BnekaTtb
KapTpuoxu 13
npuUHTEPa NPUXO-
~ . AUTCA HE TONLKO
LN UX 3aMEHbI
unu  3anpasku.
WUHorpa Hapy-
LaeTcs 3neKkT-
puyeckoe  co-
€0VHEHVE MEX-
DY KOHTaKTHbIMU
-— " nnowapkamMmu
KapTpuaoxem
(OHW BUOHBLI Ha
puc. 2) v nony-
KPYrNbIMWU  KOH-
TaKkTaMu NOABMX-
HOM KapeTtku
o) npuHTEpa

(puc. 3). Bkapr-
pvoxe, nsobpa-
XEHHOM Ha puC. 2
cnpaea, KOHTaKT-
Hble  NNoL@nKu
6binn 3anUThbl
yepHunamu, no-
Tpebosanacb wx
— unctka. Boobuue,
== ] C  KOHTaKTamu
— . cnepyer obpa-
wartbcs Gepex-
) | Ho. He crour,
S Hanpumep, Ka-

; caTbCsi UX pyka-
MU, 4TOOLI HE oc-
TaBNATb XUPOBbLIX

c NATEH HA KOHTaK-

. TUPYIOLUMX 1O~
i BEPXHOCTSAX.
’ Ecnu 3amenHa
KapTpuaXen He
naer pesynera-
Ta, NpU4MHa He-
pabotocnoco6-
HOCTW NpUHTEPA,
ckopee Bcero,
NeXuT  BHYTPU
HEro camoro.

MHe nonancs npuHtep hp3550, y koTo-
poro He paboTan UBETHOWM KapTpPUOX, O HEM
Ha 3KpaH MOHWUTOpPa KOMNbIOTEPA NOCTO-
FIHHO BbIBOAMNMCL cooblueHvs. B 10 xe
BpPEMS NpoBepKa KapTpuoXa Ha OAHOTUN-
HOM 3aBEOMO WCNPaBHOM NpUHTEPE
nokasana, 4to OH npexkpacHo paboTtaer.
3HauuT, HeMcnpaBeH BCE-Takn NPUHTEP.

B cepBuCHbIX UeHTpax OT peMoHTa
CTPYiHBLIX NPUHTEPOB, Y KOTOPbLIX WUCTEK
rapaHTUiHbINA CPOK, OOLIMHO OTKa3bLIBAIOT-
CS UnWu genalT ero BeCbMa HEOXOTHO U
6e3 rapaHTum pesynsrata. MoatomMy npu-
XOAUTCS NbITATLCA BOCCTAaHOBUTHL TakoM
NPUHTEP CaMOCTOATENbHO.

Ha ¢oTo puc. 4 npuHtep nokasaH 6e3
BEpPXHEN KpILLKK kopnyca. B 6onee kpyn-
HOM MacwTabe npasas 4acTb €ro Mexa-
HuM3Ma nsobpaxeHa Ha puc. 5. YTob6bl
CHSITb KPbILWKY, NPULLNOCH OTBUHTUTL Ye-
Tblpe "XUTPbIX" BUHTA, ONS KOTOPbIX HEe-
obxoomMma oTBepTKa CneunansHoW Lec-
TurpaHHo ¢opmbl. Ee npupetca nouc-
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KaTb, B GONbLUNMHCTBE MMEIOLUXCA B LWN-
pOKOW nNpopaxe HabopoB WHCTPYMEHTOB
TakoW, K coxaneHuio, Het. OTeepTka Npu-
rogutcs 1M ans pancHevwen pasbopku
npuHTEpPa.

Yutute, paxe NORHOCTLIO UCMPABHLIV
NPUHTEP NPW OTKPBLITON U CHATOWN BEPX-
HEW KpbILLKE HE CTaHeT nevartartb, a ero
kapetka He 6GypgeT nepemeuwiaTsCs, ecnu
He 3adUKCUPOBATL B HAXXATOM COCTOSIHUM
6nOKNPOBOYHBLIM MUKPOBBLIKNIOYaTENb 1
(puc. 6).

Y106bl CHATL C Hanpaensowen 3 ka-
PETKY 2, B KOTOPOW YCTaHOBNEHbI KapT-
pyOoXKW, NpexAe BCEro, cneayet OTBWH-
TUTb BUHT 7. TONbKO NOCNE 3TOFr0 MOXHO
6yner oToABUHYTL NNACTMACCOBbIN GUK-
catop 6 n ocnabuTtk HaTsxeHve 3yb4aToro
pemHs 4, NPUBOASILLErO B ABUXEHUE Ka-
peTky. He cnenas 3Toro, peMeHb CHUMaTb
HE cneayet, ero MOXHO NOBPEavUTbL Unn
BoobLue pa3opsarb.

Tpebyetrca ocobas OCTOPOXHOCTL B
obpalyeHun ¢ nNonynpo3pavHoi NeHToMn
5, Ha KOTOPYIO HAHECEHbI CneunanbHble
3HaK1 N9 NO3VUUMOHUPOBAHUSI KAapeTKu.
Ee Henb3s CuNbHO pacTArMeaTtb, HO
HeobxoaumMo obecneunTb yMEpeHHO
HaTSHYTO€ COCTOSHWE NpU OTCYTCTBUU
nposuncanusa. Mpu opHoit 13 pasbopok
NpUHTEpa AeTanb, Kpenswias NeHTy 5 ¢
npasoil CTOPOHLI, cnomanack. K coxane-
HWIO, 3aNacHOW HAWTX He YAanoch, B3a-
MeH Hee 6bina yctaHoBNeHa camMoaenb-
Has peTanb 8 3 MeaHoM NPOBONOKU Ana-
meTpoMm 1 mMMm. 3aMeHa okasanacb yc-
NELLHON.

Mpexae YeM cHUMAaTb KapeTky 2 C Ha-
npasnsowen 3, HeobxoAMMO yaanuTb
aBse NpyxvHel 9 (c nesoi U npasow CTo-
POH Hanpasnsowen) n GUKCUPYIOLLYIO
wainby 10 ¢ opgHOW (NeBOW) CTOPOHDI.
CHATble pgeTann nokasaHbl Ha puc. 7.
Tenepb HanpaensaoLyI0 MOXHO Bpatya-
TENLHO-NOCTYNATENbHLIMU  ABUXEHUAMMU
BbIABUHYTL BNpaBo, ocBoboxaan kaper-
Ky. O6paTnute BHWMaHWE, Ha TbINbHOWN
CTOPOHE KapeTKy UMEETCS BLICTYN, KOTO-
Puili NPY YCTAaHOBKE €€ Ha MeCcTO nocne
PEMOHTA AOMKEH OKA3aTbCH HUXE UMEID-
LEerocs Ha Kopnyce npuHTepa metannu-
yeckoro pebpa xectkoctu. WMHaue ee
nPUAOETCS CHUMaTb W ycTaHaBNWBaTb
NOBTOPHO.

Kapetka, cHfiTas C HanpasnsioLien,
n3obpaxeHa Ha puc. 8. B Hei umeetcs
3NEKTPOHHbIA GNOK, B KOTOPOM W Gbina
HalioeHa HencnpasHocTb. Okasanucb no-
BPEXAEHHBIMU HECKONLKO MEYaTHbIX NPo-
BoAHUKOB. Ha puc. 9 mecto nospexae-
HWS NOKa3aHO KPYnHbIM NnaHoM. YTobbi
CHSITb Nnaty Ans PEMOHTa, NPULLNOCHL
OTBUHTUTL ABa HAxXOASLWMXCH PAAOM C
3TUM MECTOM BUHTA.

MopobHbie pedekTbl GbiBAET OYEHb
TPYOHO HaWTW, HE MEHee TPYAOEMKUM
0Ka3blBAETCS U NPOLECC UX yCTPaHEHUS.
CnoxHO He TONbKO PaccMOTpeTb no-
BPEXAEHHLIE Yy4acTkn Gonbru, HO U BOC-
CcTaHoBUTL UX. Bes xopoweit nynel n Haa-
nexauiero nasnbHOro WHCTPYMEHTa
3necb He obolituck. Malika B Takux cu-
Tyaumsx easa v He 10BENupHas... TeM He
MEHee Nnocne cpalumBaHng pasopBaHHbIX
nevaTHelX NPOBOAHUKOB paboTy MpuHTe-
pa C UBETHLIM KapTpUaXeM yaanoch nos-
HOCTBIO BOCCTaHOBUTbL.

Penaxtop — A. fonrvid, unniocTpaummn — BBTOpa

YcoBepweHcTBOBaHHbIi MU

B CNU4Ye4YHOW KopooOke

E. MOCKATOB, r. Taravpor PocToBcko#i o6n.

B crarbe onucaH nNpocTos cTabunuanpoBaHHbIA NMIYNbCHbIMH
ucroyHux nurauna (MAM), xkoTopwbisi MOXHO pasMecTUTb B Kopnyce
pasmMepamMm CO cnuYeyHbisi Kopo6OK. YCTPOHCTBO OTINYaeTCs NOBbI-
LEeHHOW YAREeNbHON MOLYHOCTbIO, XOPOLUEH NOBTOPSAEMOCTbIO M He

Gourca neperpysok no ToKy.

OnMcaHma MuHmuaTiopHbix UM Heop-
HOKpaTHO Obinu onybnukosaHsl Ha
cTpaHuuax xypHana "Paguo”. Kak npa-
BUNO, 3TO — YCTpoKCcTBa ¢ HEBONbLLLON
BbIXOAHON MOLUHOCTLIO. OAMH U3 Takux
MUN [1] otoaaBan B Harpy3ky MOWHOCTb
no 0,63 BT, aBnsisck npy 3TOM OAHUM U3
CaMbIX MOLLHbIX UCTOYHUKOB Cpeau Tex,
4TO NOMELLANUCH B CNUYEYHbIN KOPOBOK
vnu 8 rabaputol 6atapen "Kpona" [2].
Kpome Toro, atu ncrounvku obnaganu
maneiM KM, o6biMHO HE npesbiltalo-
wwum 35 %. MNpepnaraemolit 06paTHOXO-
nosbii MMM Takxe MOXHO NOMECTUTL B
CnuyeyHbIt KOPoBOK, HO €ro BbIXOAHAN
mowHocTs 8 15 pas, a KN s 2,5 pasa
6onbie, 4em y aHanora [1). Joctuys
CTONb BBLICOKWMX 3HEPreTUYEeCKuX noka-
3aTeneit ynanocbk 6naropaps npyMmeHe-
HWIO CNeuvManM3avpoBaHHOW MUKPOCXE-
Mbl TNY255P cemetictea TinySwitch
¢upmbl Power integrations [3, c. 479,
480]. MMN crabunuavpyet BbIXOAHOE
HanpsaxeHue, obnapaeT 3awuTon OT
neperpy3kn 1 KOPOTKOro 3aMbikaHus B
Harpyske nyremM nponycka MMnynbcos, a
UCNONb3yemas MUKPOCXeMa COOAepPXWUT
y3nbl 3awutel OT neperpesa. Bonee
noapobHylo uHdoOpMauuio O napamer-
pax 1 XxapakTepucTvKax aToil MUKpOCxe-
Mbl TNY255P MoxHO nony4uTs Ha caute

[4).

OcHoBHble
TEeXHUYECKUE XapaKTepPUCTUKU

HanpsixeHue nutaloLient cetm

nepeMeHHoro Toka, B ... .. 220+20%
Yacrtota nuralowero Hanps-

xeumsa, My ...l 40...400
NorpebnsemMas  MOWHOCTL

npy OTCYTCTBUU Harpy3ku,

Bt,HeGonee ................. 0,31
Yactota npeobpasosaHus,

KMy .o 115...140
HomMuHanebHoe BbIXOAHOE

Hanpsixenne, B .. ... ...l 9
MakcumanbHas BbIXOAHAs

MOWHOCTL, BT . . ... ... . ... .... 10
MakcumManbrett KNO, % ... ......... 88
YpenbHasi MOLLHOCTL, BT/am® .. ... .. 300
Macca (6e3 kopnyca), r, He

BONEE . ...oiiii i 28

Cxema UWUM nokazaHa Ha pwmc. 1.
MNpepoxpanntens FU1 3awuuiaer ane-
MEHTHI OT aBapuiiHbIX cuTyauuii. Tepmo-
peauctop RK1 orpanuuyveaetr vMnynsc
3apanHoro Toka koHaeHcatopa C2 no 6e-
3onacHoro a8 guogHoro mocra VD1 3Ha-
4YeHus, a COBMECTHO € kongeHcaTopom C1
obpasyer RC-dunetp, cnyxawmin ans
YMEHbLLIEHUS UMNYNbLCHBIX NOMEX, NPOHU-
kaomx 3 AN B cets. JuogHbiini MOCT
VD1 BbINpSIMNSIET CETEBOE HanpsixeHue,

koHaeHcaTtop C2 — crnaxwusaowuii. Bei-
6pocht HaNPSXeHUs1 NepBUYHON 0BMOTKN
TpaHchopmartopa T1 yMeHbLLaeT pemn-
dupyiowan uens R1C5VD2. KoHpexcartop
C4 asnseTcs GUNbTPOM NUTAHUS, OT KOTO-
poro 3anutaHbl BHYTPEHHUE 3NEMEHTb!
mukpocxemsl DA1, ero HomuHanbHas
eMKOCTb MoxeT ObiTb B npepenax
0,1...4,7 M.

BbixopHoOW BbinpaMuTens cobpaH Ha
avope WoTkun VD3, nynscaumm BbIXOAHO-
ro Hanpsxenus crnaxusaeTt LC-duneTp
C6C7L1C8. InemenTsl R2, R3, VD4 1 U1
o6ecneuvBsaloT COBMECTHO C MUKPOCXE-
Mot DA1 cTabunusaumio BLIXOQHOMO Ha-
NPSXEHVs NPU U3MEHEHWUU TOKa Harpys-
K1 1 ceTeBoro Hanpsxexus. Lienb nHaum-
Kaumu BKNIOYEHUS BBINONHEHA Ha CBETO-
avopge HL1 u TOKOOrpaHm4vnsalowem
pesuctope R4.

NpuMeHeHb NOCTOSAHHBIE PE3UCTOPI
MNT, C2-23, P1-4, noacTpoeyHbii —
3329H-1 ¢pupmMbl Bourns nnu ortevecrt-
BeHHbih ananor CN3-19a, okcuaHble
KOHAeHcaTopbl — umnopTHeie, C1, C3 n
C5 — kepaMuyeckue BbICOKOBONLTHLIE
CD2200Z5V, DEBB33D222KA2B, C4,
C7, C8 — K10-506. TepmopesucTtop
cepun NTC (c oTpuuartensHeim TKC) —
SCK-103. Mukpocxema TNY255P 3ame-
HuMa Ha TNY255G, TNY256P wunu
TNY256G, ovop HER208 — Ha HER106,
HER107, HER206, HER207, 1N4937,
FR306 wnn BY399, avon 1N5822 — Ha
SR360, 31DQ04, 31DQ06, 90SQO45.
CrabunutpoH KC170A MOXHO 3aMEHUTb
Ha crabunutponel KC162A, KC175A, a
ontonapy PC817 — Ha LTV817, PC816,
LTV816. Ceetoanon — nobo MuHMa-
TIOPHLIA, XENaTeNbLHO CUHEro Unu 3ene-
HOro useta ceeuyeHusd. [pepo-
xpanutens FU1 — KOHCTPYKTUBHbIN, OH
ob6pa3oBaH Ha Nnate nNe4yaTHolM NPo-
BOAHWKOM, €ro MOXHO 3aMeHUTb
OTpe3koM MeaHoro o6MOTOYHOro nNpo-
Bopa, Hanpumep N3B-2, anameTpom
0,03 mMm.

Ansa narotosnexnns TpaHcopmaropa
npumMeHeH 6pOHEBON MarHUTONpPOBOA
B18 (6e3 noacTpoeyHuka) u3 ¢epputa
2000HM. NepeuruHan 06MoTKa CopepxuT
182 BuTka nposopa avameTpom 0,11 MM,
a BTOpuYHas coctout u3 20 BMTKOB NPO-
soaa anameTtpom 0,6 mm. Mexay o6moT-
Kamu cnepyeT NPoNOXUTL ABa Cnos nas-
CaHOBOW UNWN NAaKOTKAHEBOMW NEHTLI, NPO-
nuTatb Ux napapuHoM, 4T06bl YMEHb-
LLNTb aKyCTU4EeCKui WwyMm. Mexay yawka-
MW MarHvTonposoaa Heobxoavmo cpe-
nats 3a3op 0,16...0,23 MM, ans yero
MOXHO MWCMNONb30BaTb NPOKNAAKY U3
dToponnacTa, CTEKNOTKAHN UNU B Kpaun-
HEeM cnyvae KapToHa. [lpoccenb HaMoTaH
Ha MarHuTonpoBOAE TUNopa3Mepa
K10x6x2 n3 ¢peppura 2000HM u conep-
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T o 0,6 MM nNpU  BLIXOQHOM
q % H 200...300 MA 1 3...4 BuTKa NpOROAA ANA-
meTpom 0.8 mM npu Toke ao 1,1 A
( OcTpble kpas marHuTonpoeopa Heobxo-
o AUMO NPEaBapUTENbHC NPUTYNUTD HAX-
navHow Gymaron w obmorate Choem
NAaKOTKAHEBOW NEHTH. [Nns HaMOTKW

XUT 16 BWTKOB NPOBCAA AUAMETPOM
TOKE 0

325

TpaHcdopMaTopa M gpoccens creayer
npuMeHsTeE nposon mapok [(3B-2,
NaTem, N37B-1, N378-2, N3T-200-1.

YepTex NeNarHoW nnaTtbhl NOKasaH Ha
PUC. 2, OHA W3roTOBREHA U3 OOHOCTO-

poHHE HONBrMPOBAHHOIO CTEKNOTEKCTO-
nura tonwmuHon 1...1,5 mm. Mukpocxemy
YCTAHABRAUBAIOT 8 NAHENb, Yalku MarHu-
TONPOROAE CKUMAIOT MeXay Coboii 1 kpe-

NAT X Nnare ABYMA NAaTYHHLIMWU BUHTAMMW,
3aKPYYEHHbIMW € NPOTUBOMNONOXHLIX CTO-
POH B NATYHHYWO 8TYNKY. BCE Pe3vcTOpH ¥

Hanaxueanne UMM caoauTeaA k TOYHON
YCTAHOBKE HLIXOAHOMO HaNPAXeHua noa-
CTpoeyHbLIM pe3ucTopom R3.
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Pagaxtop — Y. Hevaes, rpaguxs — V. Hevees,
Goro — aaropa

NEPNEHAUKYNAPHO
K nnarve. BHewHuin
sug  cobpaHHon
nNAaTel NOKE38H KA
puc. 3. Mocne npo-
HEPKM W Hanaxu-
8aHMA ee nome-

Puc. 3

AT B KOPMYC U3
M3CNALUNOHHOrO
MaTepuana.

'?-”%‘c“'g EGX-600/400 EGX-350
\ FEETIRS,  SSAESA.

QPE3EPHO-TPABNPOBANIBHBIE MALLINHbI
ANns N3rOTOBNEHWNA NEYATHbIX NNIAT
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Mockaa, yn lopoxHan, a. 3, kop. &
Ten. (485) 981-49-65.
= Roland
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U3ameputenb eMKOCTH

aKKyMynsTOPOB

Ha MUKPOKOHTpoOnnepe

M. O30JINH, c. KpacHsiii Sip Tomckoii 06.

PaspaboranHoe aBTOPOM YCTPOWCTBO NPEeRHa3Ha4YeHo ANl N3Me-
peHusi B aBTOMaTU4ECKOM PEeXUMe eMKOCTH GOnbLMHCTBA TUIOB
aKKyMynsiTopos oT ManorabapuTHbIX BO aBTOMOOGH/IbHBLIX 6aTape.

PVHLMN M3MEpPEeHNs OCHOBAH Ha pas-
panKe akkymynatopa ctabunbHbIM
TOKOM C aBTOMaTUYECKUM NOACHETOM
BPEMEHW Pa3psiaky U AanbHENLMM nepe-
MHOXEHUEM 3TUX BENUYUH, pe3ynbrart
NONyYaeTCA B NPUBLIYHON Pa3MepHOCTU
amnep-qacax (A-4). Cxema yctpoiicTtsa
nokasaHa Ha puc. 1, ero 0OCHoBOW sBNA-
erca MukpokoHTponnep DD1, pa6otalo-
LWiA NO NporpammMe, KOAbl KOTOPOW Npu-
BefieHbl B Tabn. 1. [1ns nosbILLEHUS TOY-
HOCTW OTCHETA BPEMEHHBLIX WHTEPBAnoB
4acToTa TaKTOBOrO reHepartopa MuKpo-
koHTponnepa DD1 crabunusuposaHa
KBapLieBLIM pe3oHaTopoM ZQ1.
CrabunuanpoBaHHbI TOK pas3psakv
dopMUpyeTCH UCTOYHUMKOM TOKa, ynpas-
naembiM HanpsxeHuem (UTYH), cobpan-
HbiM Ha OY DA2, nonesomM TpaHaucTtope
VT1 un pesuctope R3, BbINONHSIOLIEM
byHKUMIO paTumka Toka. MakcumansHoe
3HayeHve Toka — 2,55 A, MUHUManbHoe —
0, TpebyemMoe 3HadeHve B 3TUX Npeaenax
yCTaHaBNMBAIOT HaXaTUsIMU Ha KHOMKW
SB2, SB3. Mpu KPaTtkOBPEMEHHOM HaXa-
TUM OUCKPETHOCTb M3MEHEHUSI COCTaB-
naet 30 MA, npu gnutensHoM — 0,15 A.
KoHTponb HanpsxeHus akkyMynstopa
ocywecTansieT MykpokoHTponnep DD1 ¢
noMoLyblo BcTpoeHHoro ALN, ans atoro

HO ckoHpurypuposaHa kak exog ALM. Ha
sbixone AREF (BbiBOA 21) npwcyTcTeyer
o6pa3uosoe HanpsxexHne 2,56 B, koto-
poe ¢unbTpyeT koHpeHcatop C8. Mura-
HWE aHanoroBoW 4acTN MUKPOKOHTPONNEe-
pa DD1 ocywecTtsnsetcs yepe3 punetp
L1C11. NMutaetcs namepuTens OT BHELU-
HEro WCTOYHWUKA NOCTOSIHHOrO TOKa Ha-
npsxeHvem 6...12 B ¢ MakcumanbHbIM
BbIXOAHLIM TOKOM He meHee 0,1 A.

Untepsanel otcyeta spemenun (1 ¢)
bopMUPYIOTCH NO NEPENONHEHVSM TailMe-
pa/cyeTunka 1 MukpokoHTponnepa DD1 u
CONPOBOX/JAIOTCA BCMbILLKAMWU CBETOAMO-
naHL1 cyacroroit 0,5 MNu. UHTepeans spe-
MEHU B LECTb MURYT HPOPMUPYIOTCS NOA-
CYETOM NEPENONHEHUI 3TOro Tamepa/
cyeTyrka. OBHOBNEHWE 3HAYEHUI EMKOCTH
aKKyMYNsiTOpa NPOUCXOAUT HEPE3 Kaxable
LLECTb MUHYT, T. €. AECATb pas B Yac.

Ha pesatnpaspsiaHOM CBETOAMOAHOM
vhavkaTope HG2 B Mnaavx ero paspsoax
(kpaliHue nesbie ¢ 1-ro no 5-wn) nHanumpy-
€TCH 3HA4YeHWEe eMKOCTM B aMnep-4yacax 8
dopmare XX. XXX. AnCKPETHOCTL B 3TOM
cnyyae coctasnsieT t-Al = 0,003 Ay, rnet —
vHTepBan otcyeta spemenn (0,1 4); Al —
MUHMManbHas OWCKPETHOCTb YCTaHOBKM
Toka UTYH (0,03 A). LLlectoit paspsa aToro
VHOMKATOpa NOCTOSIHHO NOralieH, no-

cTapLumnx paspsaax (¢ 9-ro no 7-n) nionum-
pyeTcs Hanpshkenue, Ao kotoporo Gyaer
paspsxeH akkymynatop. Ero ycraHasnvea-
10T B HTEpBasie ot 1 00 25,5 B HaxaTtvem Ha
kHonku SB4, SBS. Mpu kpatkoBpeMeHHOM
Haxatum — ¢ warom 0,1 B, npu gavrens-
HoM — 1 B. Mpu Haxatum Ha kHonky SB1
VHOVMUMPYETCS TEKYLLEE HAaNPSHXKEHWE aKKy-
Mynstopa. He 3Hauawve Hynu aecsitkos
BONLT N aMnep-4acos (paspsab 9-v u 5-in
COOTBETCTBEHHO) racaTCs NPOrpaMMHoO.

Ha tpexpaspsgHoM uHpukatope HG1
oTobpaxaerca 3HauYeHVe ToKa pa3paaKuy B
¢dopmate X.XX. HanpsixeHve ynpasne-
HUs, nocTynaiowee Ha sxon UTYH, ¢dop-
MWPYETCH C NOMOLLBIO UHTErpupyloLen
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chenyet paspaavTb
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cHeTyUK 1 oTCUMTLIBE-
eT WeCTUMMHYTHBIV
WMHTEpPBAan, NQ OKOM-
4aHWWU HA WHOWKATOP
HG2 BoIBOQUTCS HOBOG
3HAYEHME EMKOCTU aK-
Kymynstopa. Makcn-
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XaTCA B MAGQLINX
paspsgax MHAVKaTo-
pa HGZ2. Cwurnanom
OKOHYaHUA npouecca
WM3MEPEHNA EMKOCTH
ABNALTCA nNOCTOAH-
HOE CBeYeHne CBeTo-

+

6.128

e

o= e
e—f—»d
e—f—mcC
e—t+—»h
O~ 2

Puc. 2

auopa HL1.

| rr Boodockl2 Boatt.ock1]

™ T10i°Bl.  WDTONI™ FIEN , CKOPT

BODLEVEL  BODEN _ SUT1 v SUTD

Bootlock(2

. EESAVE v BOOTSZ1 ¥ BOOTS20

CKSEL3  CKSELZ  CKSEL)

BoodockDl T~ Lock2 Lockl

| BOCTRST

CKSELD

tems mea ¢+ prearammed b= |

M sk fen » rammred fet = i bree

ofe: 16 device datasheel, pisase

Concdl J[0K]  ceamr | Sear | wie | Reas |
Puc. 3

uenv R2RBC4 13 eeixcgHoro W curHana
TaMMepa/CHeTyMKa 2 MMKpDOKOHTPONNepa
DD1. Koadpdmument 3anosaneHwa EHIU
CUIHaNa MOXeT NPUHUMAaTL 256 3HaveHni
B VHTEPBANEe OT MMHUMANBHOTO {UMMYNLC
NpaKTU4ecky OTCYTCTBYET) AC MaKCU-
ManbHOTC (Nay3a NPaKTUY4ECKKU OTCYTCT-
ByeT). MuHUManbHoe 3Ha4YeHve TokKa
UTYH (npu Hyneeom 3HaueHWUW pervcTpa
CpaBHEeHWA Tammepa/cu{eTymka 2) — He
bonee 2,5 MA.

Mocne ycraHoBKM TOKa pas3psakv v MU-
HUMANBHOIQ HAMNpPAXEeHWs, 40 KOTOpOoro

Bce getanu ycTpoONCTBa, KDOME KHO-
noK, MHOMKATOPOB M TPaH3MCTOpa, paa-
MELLEHB HA MeYaTHOM nnare U3 OAHOCTO-
POHHE (DOALIMPOBARHOIO CTEKNOTEKCTO-
ANTE, HEPTEX KOTOPOW MNOKA3AH HA PMC. 2.
MoctoanHbin peanctop R3 — C5-16MB,
ocTanbHeie — MNT, C2-23, okcugHbe
xoHpeHcatopel — K50-35 wau wmnopt-
Hbie, KoHgeHcatopw C2, C5, C6, C8 —
KepPaMUHECKUE A% MOBEPXHOCTHOTO MOH-
Taxa yvnopa3Mepa 0805, ccraneHble —
KM, K10-17, ceetoguog — noBow kpac-
HOr¢ LBETA CBEYEHWR (HE MUralmn),

0BecneqmnBaLUMKA AOCTATONHYIO |PKOCTD
CBEYeHus Npu Toke 5 MA. ipoccens L1 —
vmnopTheld (EC24), 0K npunasH co cTo-
POHBEI NEYATHLIX NPOBOAHMKOE. MAKCOROM
BBIXOf YCTPOWCTRA COCEAUHAIT {npunawn-
BaKT) C ¢naHueMm TpaHauctopa V1.
MUKDOKOHTPONAED YCTAHOBAEH B NAHENb,
MPOBONOMHYIO NEPEMBINKY, PACMOAOXEH-
HYIO 08, HAM, MOHTUPYIOT OO YCTaHOBKU
naHenu. Tpanzuctop VT1 HeoBxoaumo
YCTAHOBUTL HA TEMNOOTBCA C MNOLWEALIO
He meHee 600 cm®,

MukpokoHTponnep Guin 3anporpammm-
POBAH C NOMOLLBID MPOrpaMMel PonyProg,
BUTE KOHOUIYPALIMKM NOKA3aHH Ha prc. 3.
B ycTpoicree MOXHO MPUMEHVTb KBapLIe-
BhIW PE30HATOP Ha yacToTy 10,24 Mly, B
3TOM Crny4ae HeCHX0AMMO M3MEHMTE 3Ha-
4YEHWA KOHCTAHT B MCXOQHOM TEKCTE npo-
rpammpl B COOTEETCTEUM C Tabn. 2 w
BHOBb €r0 QTTPaHCHHMPOBATD.

HanaxveaHue nNpaeunbHG COOPaHHOrC
U3 WCNpPaBHbIX OeTaney YCTPOWCTea 3a-
KAKIHAETCH B €r0 KanubpPOBKE C MOMOLIBKY
obpa3UoBbix BOABTMETPA U aMNepMeTpa.
Mocne BAYeHUs YCTPOWCTBA NpU Hyne-
BbIX NOKa3aHusx nhawkaTopa HG1 napan-
nenbHe koHpeHcatopy C3 noakmovaT
0Bpa3sLoBLIM BONLTMETP M NOAAKOT HA HEro

Tatnwua 2
KomcTanta 5,12 My 10,24 MINy
LT 120 240
HT 236 216
ADR 197 198
Dz 32 16

Hanpsikenvwe (okonc 10 B) ot ctabuauau-
pOBaHHOIC MCTOYHWKA nutanms. loa-
Gopkov peavcropa R4 npm HaxarToM KHON-
ke SB1 cpaBHUBaoT MmoKas3aHuA B CTapLumMx
paspagax uHgukaropa HG2 v abpasuoso-
ro BONeLTMETPa. 3aTemM NoCAeQCBaTENbHO
C VCTOYHVKOM MUTAHWA BKIIKHAKT 0Dpas-
LOBLIA aMNepMeTP, YCTaHaBAMBAKOT TOK
paapsaakv okono 1 A n nopbopkoi pean-
cTopa B8 cpaBHUBAIOT NOKAZEHMA MHOUKA-
vopa HG1 v obpasuosoro aMnepmeTpa.

Or peaaxumy. [porpamMmMa MUKDOKOHT-
POANEPA HAXOANTOR KA HaweM FTP-cepsepe
no aapecy <fp://Mp.radio.ru/pub/2009/
03/izm.zip>.

Pegaxiop — Y. Hevaes, rpagpuna — . Hevaes,
CKPWNLLOY — 3BT0pa

Mpeonaraem yHUBEPCANbHBIM NPO-
rpamMmatop WizardProg-77USB.

Kpatkui# nepedeHb Noanepxvea-
EMbiIX TUNOB MVKPOCXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepum 28, 29, 38,
49, 50 pa3sHeix NPOM3BOAWUTENEM, 3NEKT-
pvyecky cTupaemele 27CXXX Winbond,
Firmware/Hub; MCU ¢wpm Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX; |

GAL/Jlornyeckme matpuubl: 16vBx,
20vBx, 22v10A.

Bce MUKpocxembl B kopnyce DIP
NPOrPaMMHUPYIOTCA B €AUHON PO3eTKe
ZIF-40 ARIES Ge3 npyMeHeHus apan-
vepoB. MporpamMmatop nWTaeTca OT
AnHnmn USB, He HyXeH Brok nutasma.

Liena — 3300 py6.

www.wizardprog.com

Ten. {351) 265-46-96.
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PacuyeT y3KONoOJZIOCHOro
pexexKkTopHoro ounbrpa
Ha TpaH3ucTopax

O. MNETPAKOB, r. Mocksa

B cratbe paccMOTpeHbl MOCTPOEHNe U MHXEHEePHbIA pacYyeT npoc-
TOro BbICOKOQOGPOTHOro y3KOMnOJ/IOCHOIrO PEXEKTOPHOro punsrpa Ha
TPaH3UCTOPaXx, OT/IMYHO paboTaroLero B 4acToTHOMH nonoce go 1 MIy
¥ BnoJsiHe yRoBnersopurenbHo — go 10 MIy. AsTop BbiBes NPoCTbIE
pacyerHble popMynbl ANA CUHTE3a PUNbTPa NPU 3afaHHbIX 3HaYe-
HMSAIX 4acTOThl pexeKuMM M nosocsl nponyckavus. Ana pacyera
ncnonn3oBaHbl MaTtemaTndecknii CAMNP Maple n anexTtpoHusiii CAMNP

OrCAD.

B HEKOTOPbIX YCTPOWCTBAaX, KOTOPbIE
BCE NPUBbLIKAN CTPOUTb Ha onepa-
LIMOHHBIX YCUNNTENSX, C HEMEHbLUVM YC-
NexoM MoryT 6biTb UCNONb30BaHbLI TPaH-
aucTopsl. Mpenmywectea OY gna ycune-
HUSi CUrHANIOB NOCTOSTHHOIO TOKA HEOCNO-
pPUMBI. HO HA NEPEMEHHOM TOKE CUTyauuns
yX€e He Tak opHo3HauyHa. OY c sacTtortoi
ennHu4Horo ycunexnus 6onee 10 My cro-
WT 3HAYMTENBHO NOPOXE TpaHaucTopa Ha
wactoTy no 1000 Mru.

AHanuTuHeckmne pacuyetsl TpaH3ncTop-
HbIX YCTPOWCTB HECKONIbKO CIIOXHEE N3-3a
60n€ee CROXHOM CXeMbl 3aMEeLLEHNS TPaH-
31CcTopa NO CPaBHEHWIO C MOEanu3upo-
BaHHbIM QY. OHaKo B HACTOSILLEE BpEMS
a1y npobnemy obnersaet [OCTYNHOCTb
KOMMNbIOTEPHBIX BLIYUCNEHWIA.
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COBpEMEHHLIE TPaH3UCTOPbI UMEIT
60NbLIOE yCUNIEHME NO NOCTOSHHOMY
TOKYy — hgy3 = 300...1000. Bo MHOrux cny-
4asx 3TOro AOCTATOYHO.

B y3KONONOCHBIX PEXEKTOPHBIX (PUNBT-
pax Hepenko MCMNONb3YKT PEe3UCTOPHO-
KOHAEHCcaTopHble ABOiHbIe T-06pa3Hbie
MocThl. Cxema ogHOro u3 Takux yCT-
poictB npeactaBneHa Ha puc. 1. Ux
OCHOBHOE NPeVMYLLECTBO 3aK/II0HaEeTCs B
BO3MOXHOCTM rMyBOKOro NnogaBneHus ot-
DENbHBIX Y3CTOTHBIX KOMMNOHEHTOB.

B wuwactotHoit o6nactu, nexawien
MHOIO HUXE HacCTOThl €4UHNYHOIO YCune-
HUs, GONbILUMHCTBOM NapasvTHLIX Napa-
METPOB TPaH3UCTOPOB MOXHO NpeHe6-
peub. lMoatomy npu pacvetax 6ynem
MCNONb30BaTh NPOCTENLLYIO CXEMY 3aMe-
LWEHWst TPaH3UCTOPa Ha OCHOBE MCTOYHU-
Ka TOKa, YNpaBNSiEMOro HanpsXeHWeM.
Ona ynobHa npu pacuyete Lenein MeEToaoM
Y3/10BbIX NOTEHLMANOB.

Ans ynpowiennsa ¢opMyn npeanono-
XXMM, 4TO B ¢unbTpe C aBoitHbiM T-0Bpas-
HbIM MOCTOM BbINONHSIOTCA CReAytoLLme Co-
otHowenus: C1=C2=C; C3=2C; R1=R2=R;
R3=0,5R.

OnpepenuM nNepenaToyHyto GpyHKUMIO
Nannaca H(s) (rone s — 0606weHHan KoMm-
naeKcHas 4acroTta) Ttakoro ¢uneTpa,
NPeanonoXue, 4To KoadduumeHT nepe-
naun ToKa 6asbl TPaH3MCTOPOB hyim = o
C4 = o0} R5 = o0, 3TO paBHOLIEHHO OTCYTCT-
BuIO peaucTtopa RS 1 3aMbikaHno KOHAEH-
catopa C4 nHa nepeMeHHOM TOke. Ko-
HEYHO, CHWUTaTb, HTO TPAH3UCTOP WMEeT
6eckoHeuHoe ycunenne — Gonbwas Ha-
TSKKA, HO AN BMUTTEPHOTO NOBTOPUTENS
BMNONHE AONYCTUMO, M K TOMY X€ NO3BO-
nAeT nonyuntb Npoctele ¢GpopMynbl Ans
NpeaBapuTeNbHOro pacyera.

Monnbie ¢dopmynbl € nomowbio Maple
NONY4UTb BO3MOXHO, HO OHM BynyT 4pes-
BblYAMHO CJI0XHLIMU onst oueHkn napa-
meTpos dunbtpa. Takne GopMynbl 3aiMyT
HECKONBbKO CTpaHuL, U NO3TOMy Manonpm-
roaHb oNst NPaKTUKK.

MepeparoyHas GyHKLUMS MMEET BUA

H(s) = (C?*-R?-R6+C2-R?-R7)s'+
(C?*-R?*-R6+C?-R?-R7)s? +4s-C- R

+R6+R7

-R-R6+R6+RT7’

Tenepb HanpeM koadbbuUMEHT nepe-
naum B 4actoTtHon obnactu K(f), BoinonHue
noacTtaHoeky s=j-2n-f (rne j — MHumas
eaunHuua; f —yacrora, lNy):

4n? -f2.C? R2R6 +4n* - f~
47% .f2.C?.R?-R6 +4n° -f2-C? -R?-
-C?-R?-R7-R6-R7
"R7-8j.n-f-C-R-R6-R6-R7' @

K(f) =

YHacrota pexekuum F, 6ynet pasHa
dK(f) 0:
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Ee yno6HO nopctpavBath BeiGOPOM
3HaveHnsi conpoTuenenus R:

1

“onf.C
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MNMonoca pexekuun N no yposhio 3 nb
6yner paBHa pa3HOCTX KOPHE! ypaBHEHUS

K(0
K(f)=%:
_4R6F,
"~ R6+R7’

(5)

a nobpoTtHOCTL
_ F_p _ R6 +R7 (6)
N 4R6 ~

MNpw hacTpoiike no6poTHOCTL unbTPa
Nerko CKOppekTupoBaTtb noaGopkon pe-
3auctopa R6.

BuipazauM nepepatouHyio  yHKUMIO
4yepes3 XxapakTepPUCTUYECKUE NapaMeTpbl
bunbTpa, BLINONHMB NOACTAHOBKM:

1
R7=4Q-R6-R6;, C=_—— —.
QRE-REC 2n-R-F,

B pe3ynsrarte nony4vm o4eHb ynobHyio
dopMyny, NO3BOASIOWYI0O ONpenenuTb
TpebyeMyio PEXEKTOPHYIO NEPEAATOUHYHO
GYHKLMIO, HNYEro He 3Hasi 06 ycTpoitcTee
dunbrpa:

Q(s® +4n’ -F?)
Q-s’+2s nF +4Qn°F. "

Hy(s)= (7)

Torpa Moaynb PEXEKTOPHON (YHKLMN
B 4actotHou obnactu IK, (f)l 6ynet Takum:

Q(f’-F?)
IKF(fx= 2 g4 2 (2 = 2 2 4
JO £ +F2.£2(1-2Q%) + Q* -F

- (8)

B 3akniouenne paccMmoTpum npumep
pacueta. MNycte Tpebyetrca paccuntatb
dunetp, 0becneunBaloWwmit  PEXEKLMIO
CneKTpa 3ByKOBOrO CUMrHana TeneBn3noH-
HOrO BELWAHWA C LEHTPaNbHOW 4acTOTOM
F,=6,5 MI'y 8 nonoce N = 1 Mlu.

Buibepem C = 51 n® n, nocnenosa-
TENbHO NONb3yscb dopmynamu (4) u (6),
paccyMTaeM OCTanbHble KOMMOHEHThI
¢unepa. Ecnm C = 0,51-10°0, 1o

F
Q= ﬁp =65 R=480,140m.

N3BECTHO, 4TO yCWAMTENbHLIE CBOWN-
CTBa TpPaH3UCTopa 3aBUCAT OT €ro Toka
aMuTTepa. B aMutTEepHOM noBTOpUTERE
peanctop conpotuenenneM 1 kOm obec-
neunt pabounii TOK TpaHauctopa 6 MA
npu HanpsbxeHun nutanva 12 B. 3toro
[OCTATO4HO ANA COXPAHEHUS! BbLICOKOIO
yCUNeHusi TPaH3UCTOPa Ha BbICOKOW 4Yac-
TOTE. Aﬂﬂ NOBLIWEHNA 3KOHOMUNYHOCTU
CONPOTUBNEHME SMUTTEPHOIO pe3ncTopa
MOXHO YBENM4MTb, nonobpae Tpananc-
TOp, CNOCOGHLIN pabotatb Ha Manom
TOKE.

Mpumem R6 + R7 =1kOM, TOrpa
R6 = R64:)R7. Otciona R6 =38 OM, R7 =

=962 OM. HailneHHbie 3Ha-
YeHun yKas3aHbl Ha cxeme pwuc. 1.
Moctpoum rpadumk AHX mopyns vac-
TOTHOIO KO3 duumenTa nepenaun Gunbt-
pa, BbINOSHEHHOIO NO 3TON cxeme. Ons
3TOro BOCNONIb3yEMCSH BhipaxeHvem (8)
LN Mogyns nepenatoqyHon GyHKuMn,
NOACTABMB B HEr0 PacCYMTaHHLIE HOMU-
Hanbl KOMNOHEHTOB ¢punbTpa:

R6 +R7 4R6-F,
= =6,5789; N=———F =988.10°Ty;
aRe O R6+R7 0810w

1
F =——=064996-10"Tu.
P 2aCR “

Q

Moatomy
6,5789(f% - 042245-10")

K (f)=
. J43,282f* ~0,36146-10'° % +0,77241-10?

paduk A4X nokasaH Ha puc. 2.
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NUTEPATYPA

1. MpoekTuposaHue 3NEKTPOHHLIX PUNLT-
poB. Meropnueckne ykasaHusi NO KypCOBOMY
NPOEKTUPOBAHUIO AN CTYAEHTOB, OBy4atoOLWNXCH
no Hanpasnenuio 5515. Cocr. WU. M. Edpumos. —
YnbsiHoBck, 1999, c. 32, npumep 16.

2. Mowmy, T., XopH M. MNpoexkTuposaHue
aKTUSHbLIX GuUNLTPoB (Nep. ¢ avrn.). — Mwup,
1984, c. 320.

3. http://pspicelib.narod.ru. — Meroanku
pacyeToB C NPUMEHEHWEM MaTemaTMyecKux
CANP.

Peanaxrtop — J1. Jloi 1, rpag

— 1. Jloi

000 "3nexTponaHn”™

Noctaeka Nobbix NEKTPOHHBLIX KOM-
NOHEHTOB WM KOMMNEKTYIOWMX. XuMus
LNs 3neKTpoHuku. [locTaBka NOWTOW B
nobylo Touky Poccum iopyanHecknum m
¢duandeckum nuuam. Co cknaga v nop,
3aKas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.

* * *

OTe4yeCTBEHHbIE U UMNOPTHLIE
paauopeTany ANS PpeMOHTa panuo-
annapartypbi, aBTOMOGWIbLHOW 3nexT-
POHUKM ¥ GBITOBOM TEXHUKM!

MukpocxeMsbl. TpaH3nCTOpPHI.
6mnuTpoHbl. Peauctopsl. LLinendbi.

KoHpeHcaTopbl kepaMuyeckue, nne-
HOYHbIE, NOACTPOEYHbIE, 3NEKTPONUTA-
4Yeckme, BbICOKOBONbTHbIE. MexaHuka
Ans BupneomarHntodOHOB, BUAEOKaMep
n ayamotexHukm. Ceetoamonbi n $poTto-
avofel. lMaHenbkn AN MUKPOCXEM.
Kaccwl Bcex paamepoB 01l XpaHeHUs
Menkux petanein. JlazepHbie 1 BUOeoro-
nosku. HYUM-anemeHtol. MHoOroe apy-
roe. OnToBas 1 pO3HUHHAs Npoaaxa
exepnHesHo ot 9.00 no 18.00 no agpecy:

Poccust, Mockea, lNaTHuukoe wocce,
nom 18, TK "MutnHCKmiA paanopbIHOK”,
3-11 aTtax, nasunboH 546. lNpoespn ot
meTtpo "TywwmHckas™ aBT. Ne 2, 210, 266.

JocTtaeka noytoit no Poccuu. Mparic-
nncTel Ha Bymare n CD.

KonTakTtel: 107045,
a6. . 41.

.S-10mitino.narod.r

Cra-

r. Mockaa,

* * *

lMpepnaraem peuyeBoOn nepekoya-
TeNb AN5 XOPOWEro OTAbIXa W pasene-
YeHui. Ckaxute v Bbl YCRbILWKTE ronoca
XMBOTHbIX, FOI0C NPUBMAEHUS, yBUaNTE
opurnHanbHbie CBeTOBbIE 3heKThI.
617120, Nepmckuia kpai, . Bepewya-
rvHo, a/s 74 |
* * *

JONM~ dS

MHorokaHasnbHble paguoynpas-
nAeMble MOAesin: BepPToneTbl, CaMo-
nertbl, TaHkU! Cynepxmtbl: ‘

MuHnaTiopHbitt (14x6x11 cMm), anekT-
pu4ecknii, KOMHaTHbI, Ha UK-ynpasne-
Hum Beptonet FJ-703. Liena — 900 py6.

TaHkoBbin 60i1: ABa CTPENSHOLUNX, CO
3BYKOBbIMUK U CBETOBbIMW 3¢deKTamu,
pa3Hbix NO An3aiHy, HO OOMHAKOBO Ha-
CbILLEHHbIX BO3MOXHOCTAMM pPaguno-
ynpaBnsieMbix TaHka. Liena — 2600 p!

Cpenaitte nopapok pebeHky n cebe!
105318, r. Mockea, a/s 52, "NMOCbIN-
TOPI™, (495) 543-47- 96 (985) 366-87-86.

post@dessy.ru

Mopnpo6ree TyT: www.dessy.ru [

* * *

Habop neranein "USB nporpamma-
TOp" ANt BHYTPUCXEMHOIO Nporpammm- |
poBaHust AVR (ctatbst A. PbixkoBa B
"Paguo” Ne 7, 2008 r.) — 500 py6.
Habopk! 4N peancTopoB 1 KOHAEHCATO-
poB 1206, 0805, 0603. Opyrve pagnona-
6opsl 1 petanu. (http://chipnabor.ru/;
e-mail — nabor@inbox.ru).

Ten. +7-909-988-51-35 r. Mockea.

Npeo6pa3oBaTtenb o4HODA3HOrO

HanpsXxeHus B TpexdasHoe

B. KAJIALUHUK, H. YHEPEMWCHHOBA, r. BopoHex

CerogHa B OGbiTy HaxOA4AT WMNPOKOE MPUMEHEHHEe Pa3JINYHbIe
yCTpoOsicTBa, AN NUTaHusa KOTopbix Tpebyercs TpexdasHoe Hanps-
xeHue. Ho 6bITOBas ceTb, KaKk Npasuno, ogHogpa3Han. MNoaTomy BO3-
HuKkaer norpebHocTs npeobpasoBars OQHOPA3HOE HanpPsiXXeHUe B
TpexcgasHoe. ABTOpbI NpeanararoT ogMH U3 BapuaHTOB Takoro npe-

obpasosarens.

3BECTHbI pa3nuyHble npeobpa3osa-

Tenn oaHOGa3HOro HanpsXeHus B
TpexdasHoe. B [1] onucan annapar,
BbINONHEHHBI HA OCHOBE aCWHXPOHHOTO
Tpexda3Horo asuratens, kak v nobas
anektTpuyeckas MawuHa obpaTtumoro:
reHepaTop MOXET CNyXuTb ABUratenem,
n naobopot. Hepoctatku takoro npe-
obpa3oBatenss — 3HauMTeNbHLIA "Nepe-
KoC" ¢pas, a TakxXe TO, 4TO MOLHOCTb ABU-
ratens-npeobpasoBarenss AomkHa 6GbiTb
6onblue, 4eM NUTAEMOrO OT HEFO 3NEKT-
poo6opynosanus.

YnpaensiemMbiit  NOnyNPOBOAHWKOBbIN
WHBEPTOP AN5 NuTaHns Tpex¢asHoro asu-
ratenst npegnoxer B [2]. Ero Hepoctatok
3aK/IIOYEH B NPUMEHEHUMN PEryMpyeEMOro
aBtoTpaHchopmatTopa AN U3MEHEHUS
BbIXOAHOTO Tpex¢a3HOoro HanpsixeHus. Ho
HEKOTOPbIE €ro y3nbi (yCTPOMCTBa ynpas-
NeHns BbIXOOHLIMKX KNKDYaMK, NUTaemble
6yTCTpENHEIM CNOCOBOM) O4YEHb XOPOLLO
paboTaloT U NO3TOMY MCNONL30BaHLI U B
pa3paboTaHHOM HaMn YCTPOMCTBE.

UctouHnk nutanms  TpexdasHoro
anekTpoaBuratens ot onHo¢asHon cetn
C PpEerynvMpoBKOM 4HacTOTbl BpalleHus
paccmoTtpeH B [3]. Ho pns nutanus
"BEepPXHUX" 1 "HMUXHNX" TPaAH3UCTOPOB
€ro BbIXOAHBIX Kiouel TpebytoTcs
OTAENbHLIE WNCTOYHUKWU HANPSXKEHUR.
Camu koYM BbINONHEHBI Ha 6unonsp-
HbIX TPaH3ucTopax, uMewmx 6onbwoe
BHYTPEHHEE CONPOTUB/IEHME B PEXUME
HaCbIWEHWA.

MNpennaraemein npeobpasosatenb
oaHoga3Horo HanpsixeHus B Tpexdas-

XT1 "daza A" XT2 “dasa B" XT3 "®dasa C"
Al A21 A22 A23
H128 2L _+3118 +3118 +311 8
> 3K Bx. B Bx, B Bx, Bl
oo j +12B +12B | +12B
= Bx H 4 6
oo EETTON 8l Gy
VD1
MB3510
~220B
. c2 L|_ c3
” =560 MK x 560 mk x
T x 400 B T x 400 B
Ut VD2-VD5 -+ DAl
- T KL\2 o KIA7812AP1 505
=z b
—-l_ 10000 MK %
Puc. 1 x25B

5]
=4
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HOE JNWEH HEeAOCTAaTKOB YCTPOWCTB, LUWM  BLINDSMJIEHHOIO  HanpsXeHus,

onucanHeix B [2] u [3]. Ero obuwias cxema
npeacraenena Ha puc. 1. Beixoabl ¢pop-
MupoBatens TpexdasHbiXx UMNYNbCHbBIX
nocneposatenbHocTeit A1 coeauHenbl ¢
BXOAaMu Tpex OAWHAKOBbIX MOLLHbIX
kommyTatopoB A2.1, A2.2 n A2.3,
BbIXO4AM KOTOPbIX U MOAKNIOHAKT Tpex-
da3sHylo Harpysaky.

KommyTatopbl nNuTaloTcs BbINPSAM-
NIEHHBbIM C NOMOLWbID AMOAHOro MocTa
VD1 HanpsixeHnem opHodasHON ceTu
220 B. Konpencartopbl C2 n C3 — crna-
xuBaowume. K cetn nogknioveH n "anex-
TPOHHbLIN TpaHcdopMaTop™ AN NUTaHus
ranorenHbix namn U1 — npeobpasoBa-
Te/lb CETEBOrO HANpsXeHus B UMNyNb-
cHoe amnnautypnon 15 B un vactoton
45 kl'y. Ero BbIXOgHOE HanpsXeHue
BbINPAMANSAET MOCT W3 BEICOKOYACTOTHBIX
BbINpSIMUTENbHbIX aunopoB VD2—VDS.
KonpeHncatop C1 crnaxmBaeT nynbca-

KOTOpbIM NMUTAKOTCH 3neKkTpoasurarenn
M1—M3 BeHTUNATOPOB, 064YBaOWMNX
TENNOOTBOA, HAa KOTOPOM pa3MeLueHbl
MOLLHbIE TPAH3UCTOPbLlI KOMMYTaTOpOB
A2.1—A2.3. BeHTuUnaTOpbl — TUNOpPa3-
mepa 80x80 MM OT KOMMNbIOTEPA.

Hanpsixennem 12 B ¢ Bbixofa uHTEr-
panbHoro crabunmsartopa DA1 nutailor
dopmuposaTtens Al u ManoMouwHble
y3nel koMMmyTatopoB A2.1—A2.3. Mpwu-
MeHeHHasn B kadectee DA1 Mukpocxema
KIA7812AP1505 oTtnuyaetcs Tem, 4TO
MMeeT W30JIMPOBAHHLIN KOpnyc. 3TO
NO3BOASET KPENUTb €€ HEeNOCPENCTBEH-
HO Ha Waccu YCTPoMCTBa, UCNONb3ys ero
B Ka4ecTBe TennooTeoaa.

Cxema ¢dopmuposatens A1 nsobpa-
XeHa Ha puc. 2. NeHepaTtop TaKTOBbIX
mMmnynbcoB cobpaH Ha Taitmepe DA1
KP1006BM11 no cxeme MynbTuBnOGparto-
pa. Ux bactoty perynupylotr nepemMeH-

HbIM pe3uctopoM R1.1, a ogHOBpeMeHHO
YCTaAHOBNEHHbI C HUM Ha OQHOW OCu
nepemenHbln pe3nctop R1.2 namensier
CKBaXHOCTb MMNynbcoB. C NOBbILLEHNEM
H4acToOTbl A/MTENbHOCTbL UMNYNbCOB Ha
BbIXO[le 3a4al0Lero reHeparopa ooxHa
YMEHbLUATbCSH.

TakTOBble MMNYNbCbl NOCTYNAOT HA
BXxoA cyetumka DD2, Ha BbiIxofLax KOTopo-
ro NOOHEPENHO Ha OAvH Nepuop NOBTO-
pPEHUA MMNYNbCOB YCTaHaBNMBAETCH
BbICOKWIA ypOBEHb HanpsbxeHus. [lo-
CKONbKY YpOBeHb Ha Bxoae CP cueTuunka
HU3KNIA, NBMEHEHNE ero COCTORHMS NPO-
MCcXoauT MO HapacTalwuM nepenanam
mMmnynbcoB Ha Bxoae CN. C nosBneHmnem
BbICOKOIro ypoBHS Ha Bbixoae 6 (BblBOaE
5) n coeguHenHOM c HuUM Bxoae R cuet-
YUK HEMENJIEHHO BO3BpallAeTCs B
COCTOSiHWE C BbICOKMM YPOBHEM Ha BbIXO-
ne 0 (BbiBOA 3), NOCNE 4ero yvkn NOBTO-
psertcs.

Mmnynbebl € BbIXOAOB cyeTqumnka DD2 ¢
nomouwbio Mukpocxembl DD3 npeobpa-
3yI0TCH B TpW NOCNenoBaTenbHOCTU UM-
NyNbCOB ANMTENBHOCTBIO TPK TakTa, No-
BTOPSIOLMUXCH C NEPUOAOM LIEeCTb Tak-
ToB. [locnepoBatenbHOCTU B3aWMHO
CABWHYTHI BO BDEMEHW HA TPETL Neproaa
(oBa Takra). AneMeHTaMn MUKPOCXEMbI
DD4 3t1 nocnenoBaTebHOCTN MHBEPTU-
py'oT, a ¢ nomouwbio D-TpurrepoB Mnkpo-
cxembl DD6 3anepXxuBaloT OTHOCUTENBHO
ncxogHeix. ns atoro Ha Bxog C MUKpo-
cxeMbl DD6 nopaHbl TakTOBBIE MMNYIb-
Cbl, NPUHEM N3MEHEHNE COCTOSHUSA TPUT-
repos npoucxoauT no wux cnagam. B
pe3ynbTare UMNybCbl HA BbIXOAAX MUK-
pocxembl DD6 3apepxaHbl OTHOCUTESb-
HO BXOAHbIX HA A/INTENbHOCTb TaKTOBOrO
MMNynbCca.

N3 nony4enHbix onncaHHbIM 06pa3om
ABeHaguaty MMNyNbCHBIX NOCNefoBa-
TENbHOCTEN  3NEMEHTbl  MWKPOCXEM
DD1.1—DD1.4, DD5.1, DD5.2 ¢dopmu-
PYIOT UMMNYNbCHl YNPAB/IEHUS KOMMYTa-
Topamn A2.1—A2.3.

KomMMyTaTophl BEINOAHEHBI NO CXEME,
3auMcTBOBaHHOM M3 [2] 1 nokasaHHOMN
Ha puc. 3. BbixoaHble noneBbie TpaH3n-
CTOpbl NPOTOTHNA 3aMeHEeHbl Ha Bonee
moulHelie IGBT IRG4BC40U (ocTatoqHoe
HanpsxeHne — 1,7 B npu toke 40 A) ¢
nemnoupyrowmmn  auogamm  FR607.
Bce IGBT yctaHoBneHbl 4epes3 mn3onu-
pylowme npoknagkym Ha obwem Tenno-
otBone, 06nyBaeMOM BEHTUNATOpPaMU
(cMm. puc. 1). Paamepbl Tennootsoga —
260x90 Mm.

Ha pBycTtOopoHHE newaTtHOW nnare,
n306paxeHHon Ha pUC. 4, pasMeLLEeHbl,
KaK NoKa3aHoO Ha pMc. 5, BCe 3neMeHTbl
y3nos Al, A2.1—A2.3, 3a nckniovyeHnem
COBOEHHOro0 NEepPeMEHHOro pe3ucTopa,
IGBT n pemnoupyowmx amopoB. O6o-
3Ha4YeHNst 3NeMEHTOB y3noB A2.1—A2.3
Ha nnate cHabxeHbl undPOBBEIMU Npe-
durkcammn, COOTBETCTBYIOLWNMN HOMEPY
y3na.

Mpu yKkasaHHbIX HA2 CXEME HOMMWHanax
3NEMEHTOB TaKTOBOrO reHeparopa 4Yac-
ToTa opmupyemoro TpexdasHoro Ha-
NPSXEeHUst pPEeryimpyeTcs COBOEHHBbIM
nepemMeHHelM peauctopom R1 ot 31 go
52 Ty, a kK03pdPUUMEHT 3anoNHEeHns —
COOTBETCTBEHHO OT 66 pno 92 %. [o-
cnepHee no3eonseT m3bexarb Ype3mep-
HOrO YBENMYEHMst TOKa B 0OMOTKax anexT-
poaBuraTens npu MNOHMXEHHOW YacToTe



nuraKLero HanpaxeHua. Murepean pe-
ryAMPOBaHWMA YACTOTel MOXeT ObITh CABK-
HYT BBEPX YMEHbLUEHUEM EMKOCTH KOH-
aeHcaropa C1 B TAKTOBOM reHeparTope.

Ana ABMratens Ha HOMUHANBHYIO Hac-
toty 50 My neoBbIWAaTE 4acToOTy NNUTEI0-
werc Hanpsxenus soiwe 100 My He
crouT. MpyM 3TOM 4HacTOTA BpaALUEHUA

onacHo  aas

potopa npubnuantca Kk 6000 mMuH ",
NOALWNITHUKOB.
MCNONBL30BATLb Npeebpas3CBaTene ANA
NUTAHMA CTPOMUTENBHLIX ¥ CENbCKOXC-
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3AMCTBEHHbIX MEXaHN3MOB, ABWratenm JINTEPATYPA BEPTOP AN NMTaHuA Tpex(das3Horo asura-

KOTOPbIX PACCHUTaHbl Ha HanpPsXeHue
36 B npw uyactote 200...400 My, 10 Ha
avopnHbii moct VD1 (cm. puc. 1) HyxHO
nopnate HanpsbxeHune 36 B 50 Tu, a
4acTOTy TAaKTOBOro reHepartopa B yane Al
COOTBETCTBEHHO YBENNYUTD.

1. KneiimeHnos B. 3nextpoasurarens —
npeobpa3oBatens 0gHOMA3HOro Hanps-
xenust B TpexdasHoe. — Paawo, 2002,
Ne 1, c. 28, 29.

2. MypapxaHsiH 3. YNpaBnsieMbiii K-

Tens. — Paano, 2004, Ne 12, c. 28, 29.

3. Hapbixubii B. VICTo4HUK nutanms
TpexdasHoro anexTpoaBuratenst Ot OgHo-
da3HoM CeTn C perynmpoBKON HaCToTbl Bpa-
wenns. — Paauo, 2003, Ne 12, c. 35—37.

PenaxTop — A. onrui, rpaduka — A. Lonarns

YnpaBneHue ocBeW,eHUeMmM

B NPpUX0OXen

A. BYTOB, c. Kypba Sipocnasckoii 0671.

Bwixnioyarenun OCBeLYeHWs1 B MPUXOXNUX U Kopuaopax HalluxX KBap-
TMP 06bIYHO PacrnoONIOXeHb! PAOM C BXO[HOH ABepbio, 3TO0 YyROGHO
TeM, YTO, BOWASN B KBAPTUPY, MOXHO cpa3y BK/II0YUTb cBeT. Ho 3aya-
cTyio 60/bLUYIO 4YaCTb BPEeMeHM CBET B Nnpuxoxei ropur 6ecnonesHo
YacamM#™, NOCKOJbKY B HeHW HeT OKOH M NaMnbl BKJ1I0YaIlOT ¥ B CBeT/ioe
BpeMsi CyTOK, 3abbiBasi BbIK/II0YaTh. [insa 3KOHOMMUKN 3/1€KTPOIHEPruyu
BbIK/IIOYaTeNIb B NPUXOXEH LenecoobpasHO OCHACTHUTb HECJIOXHbIM
npucnocobnexnnemM, xkoropoe 6yaer aBromMaruyeckyu BbIK/IIOYaTh
ocBeljeHne Yyepes 3agaHHbIA MHTePBasl BPEeMEeHH.

CTPOWCTBO, CXeMa KOTOPOro NokasaHa
Ha pucyHke, — nepepabotka ycr-
poKcTBa, onyGnmnKOBaHHOIO B MOeit CTaTbe
"Pene BpemMeHun pgnst cBeTunbHmnka™ ("Pa-
ano”, 2002, Ne 11, c. 53, 54). Othuune ot
npoToTMNA 3ak/lo4YaeTcs B cnocobHocTn
paboTath C Tak Ha3biBaeMbIMK “3Heprocée-
peraiowuMmn”  NIOMUHECLEHTHBIMW  NaM-
namm, a TaKxe B TOM, 4TO OCBELEHNE MOX-
HO C NOMOLUbID CTaHOAPTHOMO BbIK/O-
yaTens He TONbKO BKJOYUTL HA 334aHHOE
BPEMS, HO 1 B /OO0 MOMEHT BBIK/IIONUTD.
Koraa npubop Bko4eH B CeTb, HO OCBe-
weHne He BKJIIOYEHO, koHgeHcatop C5

3apsxeH [0 HanpsxeHus ctabunusauun
crabunutpona VD5 (okono no 10 B). Mo-
ckonbky koHaeHcatop C4 B 310 Bpemst pas-
PSHKEH, a NONEBON TPaH3MCTOP VT2 3aKpbiT,
TaKxe 3aKpbiTel TpaHauctop VT3, mano-
MOLLHBIN TPMHUCTOP VS2 1 MOWHbIN CUMU-
ctop VS1. YHepes ceetoamon HL1, noa-
cBeumBaloWwmin  KHONKy SB1, Ttewetr TOK
0kos10 0,8 MA, OrpaHN4eHHBIN PE3NCTOPOM
R11. Ecnm noagceetka He HyXHa, CBETOAMOL,
MOXHO WCKJIIO4UTD, 3aBMEHMB NEPEMbIHKOIA.

Ecnu kpaTkOBpeMEHHO HaxaTb Ha KHON-
Ky SB1, koHpeHcatop C2 3apsgutcs oo
HanpsixeHust okono 9 B, yepes pesuctop

R5 3apsgutca w  koHpeHcatop C4.
HanpsixeHne Mexay 3aTBOPOM 1 UCTOKOM
TpaH3uctopa VT2 npeebicuT NOPOroBoe,
4YTO NPVBEAET K OTKPLIBAHWMIO TPaH3UCTO-
poe VT2 u VT3. B pe3ynbrarte OTKpotoTCst
TpunncTop VS2 n cummuctop VS1. Mpu
BKJIIOHEHMM NO NpepnaraemMon cxeme u
nenonb3oBaHun B KavectBe EL1 namnebi
Hakanueanus cummctop VS1 otpoiBaeTcs
NPy MrHOBEHHOM 3HA4YE€HWM CETEeBOro Ha-
npsixenusi okono 10 B, no3ToMy ypoBeHb
C0343aBaeMbiX YCTPOWCTBOM NOMEX HEe3Ha-
suteneH. B atom cnyvae nomexononasns-
towmin punbrp L1C3R3 ycranaBnuBath He
06s3aTenbHO, XOTH M O4EHb XEeNaTesibHO.

Cutyaumst ¢ ceTeBbiM GUNETPOM CMe-
HAETCS NPOTMBONONOXHOWN, ecnn EL1 —
"aHeprocbeperaowas” NoOMUHECLEHTHas
laMnNa C ANeKTPoHHbIM BannactoM. YpoeeHb
noMex, CO30ABAEMbIX YCTPOVCTBOM, CTaHET
6onblwe. Takxe cnegyet 3aMeTuTb, HTO
60NbLWMHCTBO "aneprocbeperaowmx”
namMn — camu No cebe NCTOHHVKN UHTEH-
CUBHbIX paguonomex. [Ans ymeHblueHus
NOMEX, CO3aBaEMbIX KaK PEryNnsiTOpoM, Tak
¥ NaMmnoi, MOXHO NOCNEAoBaTeNbHO C Nep-
BblM YCTaHOBUTb BTOpoe 3BeHO LC-dunbt-
pa. Ecnm namMna ¢ anekTpoHHbLIM Gannac-
TOM, 6ynyun BLIK/IIOHYEHHON, 3NM30AMHECKUN
BCMbIXVBAET, NAPaIENBHO €1 MOXHO BKJIHO-
YUTb PE3UCTOP CONPOTVBREHVEM 68 KOM 1
MowHocThIo 2 Br. Takoit pe3anctop 3amer-
HO YMEHbLUUT U UHTEHCUBHOCTb NOMEX.
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Bpemsi, B TeyeHue KOTOpPOro namna
OCTaeTCA BK/IOYEHHON, B OCHOBHOM 3aBU-
cuT OT conpoTtmBneHust peanctopa R4,
emMkocTn koHgeHcatopa C2 n noporoeoro
HaNpsXeHWst NONEBOro TpanaucTtopa VT2.
Kak TOnbko HanpsbxeHue 3aTBOP—WCTOK
ctanet Menbwe 1,2...2,5 B, tpaH3ucTop
VT2 3akpoeTcsi, OQHOBPEMEHHO C HUM 3a-
kpoetcs VI3, nepecrtaHyT OTKpbIBaTbCH
V81, VS2, namna okaxeTtcst 06eCTOHEHHOMN.
Y106bl NOracuTh CBET 10 UCTEYEHUS Bbi-
nepxku, HeoBxoanMOo HaxaTb 1 okono 5 ¢
yoepXxuvBatb Haxatoil kHonky SB1, noka
Namna He NoracHeT. 3a 3T0 BpeMst KOHOEH-
catop C1 3apsixaetcs 4epe3 auoan VD1 v
pe3uctop R1 Ao HanpskeHWs, NpPeBbILLalo-
wero noporoeoe tpanamcrtopa VT1, koto-
pbiit OTKPLIBAETCS U pa3psiXaeT KOHAEeHCa-
Topbl C2 1 C4. MNMosTOpHOE BKJIIOHEHME OC-
BELLEHMSI BO3MOXHO nLb 4Yepe3 5...8 ¢.

Bapuctop RU1 3awumiaer ycrpoincteo
OT BCNJIECKOB CETEBOr0 HaNpPSiXEeHUs.
KoHpeHcatop C6 ycTpaHsieT noxHbie cpa-
6aTbiBaHNSA.

Jpoccens L1 Hamotan nposoaom MN3B-2
anametpom 0,35...0,51 MM 150 BUTKOB Ha
konbue n3 ¢eppurta 2000HM1 Tunopas-
Mepa K20x12x6. MoxHo nonpo6oBatb
MCNoNb30BaTb Apoccent GpuUNbTpa OT He-
MCNPABHOIrO NOMWHECLIEHTHOIO CBETUJIb-
HVMKa WM OOHY M3 KaTyliek Koppekuuu
pacTpa OT OTeYeCTBEHHOIO UBETHOIO
Teneeunsopa YCUT.

Cumuctop BTA06-600C MoxHO 3ame-
HuTb MACBN, BTAQ6-600SW nnu apyrum ¢
LAONYCTUMbIM HanNPsXEHNEM HE MeHee
600 B u npsMeiM TokOoM okono 4 A. Ero
XenaTteNbHO YCTaHOBUTb HA alloMuUHue-
BbIA AN MefiHbIN TENNOOTBOA pa3mMepammn
50%x 15x 1 MM. Mpu TakomM ucnonHeHun cn-
NOBOrO y3na yCTpoMCTBO MoxeT paboTtaTb
¢ Harpy3koi o 350 Bt.

TpuHuctop MCR100-6 MOXHO 3aMeHnTb
MCR100-8, PO102DA1AA3. BmecTo TpaH-
auctopa KT9115A MOxHO mcnonb3oBaTb
MMNopTHbole 2SA1625K—2SA1625M nnn
MPSA92. BbiCOKOBONBTHbI NONEBOW TPAH-
3uctop KMN502A moxHo 3amMennts BSS124.
Bmecto tpanauctopa KIMS01A noponayT
KN501B6, KM501B, KMNS502A, KM504A,
BSS88, ZVN2120. XenatenbHo, 4TO6bI
TpaH3ucTop VT 1 nmen MeHbLuee Noporoeoe
HanpsbkeHve, 4em VT2. OBbIMHO TPaH3ncTo-
poi KM5016, KN501B otkpbiBalotcs npu
6onee HM3KOM HanpsixeHun, yem KMSO1A.

AuopHein  moct DB105  3amensT
RB154—RB157, KU407A, MoXHO cocTa-
BUTb MOCT M W®3 4YeTblpEX AONOAOB
1N4004—1N4007, KO243r—KnO243X.
Bmecto KA521A nogoinayT niobele mano-
MOLWWHBIE KPEMHUEBLIE ANOABI, HAaNpUMep,
1N4148, KO510A. BMecTo yka3zaHHOro Ha
cxeme ctabunutporna 1N4740A npuroaHbl
Apyrve ManoMouwHbie C HanpsXeHWem
crabunmuzauumn 10 B. CeBetoanon MOXHO
yctaHoBute nmwobon na cepuin AN307,
Knng21, KWNga4o.

Konpencatop C3 — K73-17 unmn K73-248
Ha HoMUHanbHoe Hanpsbxenue 630 B. Ok-
cupHblit koHpeHcatop C2 ponxeH MMeTb
BO3MOXHO MEHbLUMIA TOK YTEeuKu, aBTOp
ucnonb3oBan TaHTanoeelit K53-18. lMpwu
OTCYTCTBMM NOAXOASLLEro TaHTanoBOro
mnn HnobmeBoro KoHAeHcaTopa MOXHO
nonpo6oBaTh YCTAHOBUTL MMNOPTHBIN OK-
CuaHbIA anloMUHKUEBLIN Ha paboqee Ha-
npsbkeHue 35...63 B.

Bapuctop FNR-10K431 mMoxHO 3ame-
HUTb FNR-14K431, FNR-20K431,
FNR-20K471 wunn gpyrum ¢ knaccuduka-
LMOHHBIM HanpsbkeHvem 430 nnun 470 B.
Mpu MCNoNBL30BaHMKM MANIOMOLLHOIO Bapu-
crtopa, hanpumep, FNR-05K471 ero xena-
TeNbHO NOAK/IIOYUTL Hepe3 pe3ncTop co-
npotuenenneMm 100 OM © MOWHOCTBIO
0,5 Bt napannenbHo AMOQHOMY MOCTY
VD3 — K npaBbiM (N0 cxeme) BblBOLAM
peanctopos R6 n R7.

Peauctopel R3, R6 1 R7 xenatensHo
B3:iTb HeBO3ropaemble P1-7 wnn anano-
rudHble UMNOPTHble. O6bIMHO Takmne pesn-
CTOPbl OKpalLEHbl B CBETNbIA Cepo-rony-
6o uset. OcTtanbHble pe3ancTopbl — 06-
Wero HasHa4vennst Noboro Tmna.

YCTpOMCTBO CMOHTMPOBAHO B CTEHHOWN
kopobke AN BIKNOHATENA CKPLITON SNEKT-
PONPOBOAKM HAa Nnate AnameTpoM 65 Mm.
Cam BbIKJIIOHATENb MCMNONL3YETCS B Kaye-
cTBe kHonku SB1. Ans a1oro noa ero kna-
BULUY YCTaHOB/iEHa MNpyXuHa, BO3Bpa-
wawLas ee B MICXOAHOE NONOXEHWE NOC-
ne nHaxatus. Ons m3onsumm cobpaHHOro
YCTPOMCTBA OT MEeTajuyIMHeCKON YCTaHO-
BOYHOM KOPOOKM XenatesibHo MCMonb30-
BaTb HErOpKYMiA Marepuwan, Hanpumep,
TOHKUIA cTeknoTekcTonmT 6e3 ¢ponbrun. Hu
B KOEM Ccny4ae He obmartblBaitTe yCTpOii-
CTBO M3ONALMOHHON NEHTON.

C peauctopom R4 n koHpeHcatopom C2
YKa3aHHbIX HA CXeMe HOMWHANIOB nocne

KPaTKOBPEMEHHOIO HaxaTusi Ha KHOMKY
SB1 namna ceetut npmnbnnantenbHo
25 MUH. 3T1 3N1EMEHTBI MOXHO NoaobpaTh,
4TOObl NONYYUTL XENaemylo NPOACIIKM-
TensHOCTb cBeveHus. lNpu ynpaeneHum
HECKONBbKMMN COeAVHEHHBIMY Napanienb-
HO “3HeprocbeperawwumMn™ namMnamm
cyMMapHoi MowHocTeio no 100 Bt nocne-
L0BATENbHO C HUMW PEKOMEHRAYETCS BKIIO-
4YUTb NPOBOJMIOYHBIN PE3UCTOP CONPOTMB-
nenvem 4,7...6,8 OM 1 MOLIHOCTbIO He
menee 7,5 Br. OH orpannuant amnnutyny
6pOCKOB TOKA, BO3HWKAIOLNX B MOMEHTHI
BKNIOYEHUst 3Tux namn. [ockonbky 31OT
pe3ncTop OLUYTUMO HarpeBaeTcs, He cne-
AyeT MOHTMPOBATb ero B 3aKpbiToM 0bbe-
Me, B TOM 41Crie B yCTAHOBOYHOM KOpoOke.
OnucaHHOE YCTPOMCTBO MOXHO MC-
nonb30BaTb AN OrPaHUYEHUs BPEMEHU
BK/IIOYEHNS HE TONbKO OCBETUTEJIbHbBIX
namn, HO 1 ApYruMx anekTponpubopos.

Pepaxtop — A. flonrui, rpaguka — A. onruwd

KypCbl AMCTaHLMOHHOTO OByqeHus |
NPOrpaMMmMPOBaHNID MUKPOKOHTPON-
nepos.

Mporpammatopsl STK500/600,
DRAGON, AVRISP2, ICD-2, PIC32.

MakeTHble nnath st ATMega128.

KoHcTpykTOopbl aast c6opku curha-
nn3aumint GSM.

Pa3paboTtka 23neKTPOHHbIX YCT-
POMCTB 1 NPOrpamMM Ha 3aKas.

E-mail: radio73@rambler.ru

micro51@mail.ru

www. electroniclab.ru

T. 8-9126-195167 (c 07.00 po

18.00 mock. Bp.)

* * *

TOBAPbI — NMOYTOW!

Ny4qwmnin BoIBOp pagvoaetaneit, 3an-
YacTen ONR PEeMOHTa, paamoniobun-
TenbCKkux HabopoB.. ..

Hoebit katanor “PapuotoBapbl —
nourtoi” + CD Bbicbinaetcs B Bawem
KOHBEepTe ¢ Mapkamu Ha 25 pyb6neit!
Karanor paguona6opos (A4 104 ctp.) —
75 pyb6. 6e3 yyeta NOHTOBbIX PACXOAO0B.

105318, . Mockea, a/s 52, "MOCHIN-
TOPI™. Ten. (495) 543-47-96,

(985) 366-87-86.
NuTepreT-marasnH: WWW.DESSY.RU
[ e-mail: post@dessy.ru

* * *

WINHOA.LIFWE BYHTVINIUGL

Ana Bac, pagvuosioburenu!

PAOUOKOHCTPYKTOPBbI Bcex Ha-
npaenenuit. Kopnycel pnst POA. Paguo-
3NEMEHTbl, MOHTAXHblA MHCTPYMEHT
M Matepuanbl, nutepaTypa, roToBble
napnenus. IBM-komnnektyowme.

Ot Bac — onia4eHHbI KOHBEPT ANs |
6ecnnatHoro katanora. [

426072, r. ikeBcK,

a/a 1333 PTL, "MpomeTeir”.

www. rtc-prometej.narod.ru .

Ten./¢pakc (3412) 36-04-86,

Ten. 22-60-07.

* * ok

Bbicbinaem noutoit paguoniobu- |
| Tensckue Habopbl, paavoneTany.
Katanor 6ecnnatHbin. KoHnBepT C
| obpatHeIM agpecom obssateneH.
E-mail: ppelecom@udm.ru .
426034, NxeBck, a/s 3503.
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Bropas XXu3Hb nasnbHOM
cTaHuum "TepmMmurt”

T. MEABEZEB, r. BopoHex

e/mac TOprosue NPeanpuRTUS Npea-

NAralonT Wnpokmii BHB0P NARALHMKOB
M naanbhbix craHumi. OnHako He BCe
MoryT cebe noasonntb npuobpectr go-
POyt NAsIbHYI0 Cranumio. M 1em, y koro
£CThb 8bILUEALUAA U3 CTPOA NAANLHARA CTaH-
upna “TepMut”, cueHe NoNyNsapHas B Aeea-
RHOCThIX rOAAx NPOW/IOro Beka, » npeana-
raK) e€ BOCCTaHOBUTb.

KoMnnekTel gns MOHTaXHOW naiiku
"TepmuT-N36K", “Tepmut-N36IrK~,
“Tepmur-MN42K", "Tepmur-N42rk” npegHa-
aHaYeHel 418 BHINO/IHEHUA 3AEKTPOMOH-
TaXHBIX PaboT HUIKOTEMNEPATYPHLIMMU
NPURORMM NPU NAFOTOBNEHVN PALNOINEK-
TPOHHOK annapaTypk PyHHLIM 3neKTpona-
ANbHUKOM. B koMnnextax "Tepmur-N36rK™
u "Tepmnt-MN42IK”, npenHazHaueHHbIX oA
MCNOAB30BAHMS HA NPOW3IBOACTBE, Npe-
OYCMOTPEH MECTHBIN OTCOC raaoobpasnbix
NPOOYKTOB N3 30HbI Nanku,

Koemnnexkr "Tepmut” HOBOPOCCHMIACKO-
ro 3aesopa "Mpuboi” B CECE BPEMA UMEN
penyTauMic CpenHen NO yROBHIO 1 HENO-
pPOroi nasnbHoM cTaHuwu. MNpepentt CTy-
NEHYATONO peryAmpoaalua TeMnepatypo!
patoMero CtepxhHa naanbhuka — o1 140
no 340 °C ¢ warom 20 °C. Cranuws noa-
AepPXnBana TeMNeparypy Xana B Crvatuye-
CKOM pEXuME € TONHOCTBIO 1,5 % QT ye-
TaHOBNEHHOW. [NpeaycMoTpeHa BO3MOX-
HOCTE "3a3eMIEHNA" NAsSNBHOTO CTEPXHS,

MpyHUMNUanbHas CxemMa CTaHLMM NoKa-
3aHa Ha puc. 1. OHa NUTaeTcs NOHWXEH-
HbiM Do GeaonacHoro ypoews {36...42 B)
NepeMenHbiM - HanpaxeHyemM. Jna nonun-
KEHUR HANPAXEHUA NCNONB3YIOT CETEBO
TPaHCPOPMATOR (Ha CxEME CH He noka-
3aH}) C HALEXHON MEXOOMOTONHOM M30ARA-
uuein. Yepea npepoxpanureny FU1, FUZ,
KOHTaKThl BHKNO4aTens SA2 "Cetb” m
TOKOOrpaHuuMTeNnbHu  pe3auctop R45

NEPEMEHHOE HAMNPAXEHWE NCCTynaer Ha
nepBuNHYI0 OBMOTKY Tpancdopmaropa
T2

B xomnnekTax "Tepmut-M36K" u “Tep-
muT-N36MNK™ rpancdopmartep T2 He ycTa-
HOBNeH, a BelBogb 4—8 1 2—6 3aMKHYTHI
Ha NAATE NPOBONIOHHEIMU NEPEMBIHKAMK.

AaynonapHeim HanpaxeHuwem 2x15 B,
CHMMaEMbIM C auopHoro mocta VD10 v
NaPaMeTPUHECKUX cTabmanzarepos
R35vVD8 n R36VDY, nutawtcs koMnapa-
TOPbl HANPSKEHWS, BLINONHEHHble Ha OY
DA1—DA3. KonpeHcatopm C4—C6, C8 —
crnaxupaiowme. Ot NAKCOBOro nneya
BHINPSIMMTENS  HECTABMANM3UPOBAHHBIM
HANPHKEHVEM MUTAKTCR BACKUHI-reHe-
patop Ha tpaHauctope VTS, ynpaenaw-
wue patotoir cumunctopa VS1, 1 nhauka-
TOp TeMneparypu Ha ceeroguogax HL1—
HL3, a crabunu3mnpoBaHHbIM — BXOAHLIE
ACNUTENN HANPAKEHWS KOMNAPaTOPCE.

PaBoToi BAOKUHT -reHepaTopa, B CBOK
ovepenb, YNpaeBnfeT KoMnapatop, co-
6panHblii Ha OY DA3. Pe3nCTUBHLIM Aenu-
tenem R1—R10 u nepexmouarenem SA1,
NOAKMIYEHHBIM K MHBEPTUPYIOLLIEMY BXO-
ay OY, aanaot noper cpabaTteiBaHNA KOM-
napavopa. locnegoeatensHo C aenurte-
nem R1—R10 BrmoyeHb peawcropel R13
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n R14. Peanctop R13 cnyxut gns ycra-
HOBKM HEOOXOAMMOro Toka 4Yepes Aenu-
Tenb.

CrabunutpoH VD3 npepHasHadseH ons
cTabunmnsaummn HaNPsXeHUst Ha aenutene
npw noacTtpoiike pabouyert TemMnepaTypbl
pesuctopoM R11 ("Touno 2 °C"), koTopbiit
BblBEAEH HA NuLEBYI0 NaHenb npmbopa.
MNpy nameHeHun ToKa 4Hepe3 3eMeHTbI
R11, R19, VD3, R13—R15 HanpsixeHue Ha
peauctopax R13, R14 uamensietcs, a Ha
nenutene R1—R10 ocrtaetcs Hewamen-
HbIM, 4TO NO3BONSET CMeLlaTh BECb WH-
TepBan perynMpoBaHus TeMneparyphbl B Ty
WA UHYID CTOPOHY 6€3 W3MEeHEeHUs ero
LUMPUWHBI,

K HenHBepTMpyloweMy Bxoay kKomna-
patopa DA3 nogknioydeH pe3nCTUBHbIN
nenvtens R21—R23 nocnepoBatenbHo C
Tepmonapon BK2, ycraHoBneHHO Heno-
cpenctBeHHO B pabouyem cTepxHe na-
snbHuka. MapannensHo peauctopam R22,
R23 nopgkniwoyeH anop TepMOKOMNEHca-
umm VD7, CMOHTMPOBaHHBIA B py4Ke na-
sinbHUKa B6NM3M “xonogHoro cnas” tep-
monapbl BK2. Pe3auctop R20 cnyxut ans
CMeLLeHNst BEPXHEro 3Ha4YeHnst MHTepBa-
na Temnepatypbl nasnbHuka. Llenb
R20VD7 4epe3 pe3uctop R21 noaknoue-
Ha K OONOAHUTESNIbHOMY cTabunusatopy,
KOTOPbIi BbINONHEH Ha cTabunuTtpore VD4
n peauctope R33.

Mpu BKAKOYEHUM NUTaHWA TemMNepaTypa
NasNbHYKA HMXEe YCTAHOBMIEHHOW WM Ha-
NpsHXeHne Ha WHBEPTUMPYIOWEM BXxoae
koMnapartopa DA3 MeHbLue, YEM Ha HEUH-
BEPTUPYIOLLEM BXOAE, B pe3ynbTaTte yero
Ha BbIXOAE KOMNapartopa npuCyTCTByeT
NONOXUTENbHOE HanpsxeHue, paspe-
watoLee paboTty 6nokuHr-reHepaTopa Ha
TpaHaucTtope VT5.

Nmnynbcbl ¢ 06MoTkn Il GnokuHr-
TpaHcpopmatopa T1 noctynalotT Ha yn-
pasBnsowmin anekTpoa cummctopa VS1.
CvMUCTOp OTKPLIBAETCH, NOOKMNIOHas Ha-
rpesatenb EK1 nasnbHuka K vCTOYHMKY
nuTanmns. MnamvkatopHas namna Hakanm-
BaHust HL4 "Temnepartypa” BbIK/O4EHA.

Temnepatypa Xxana nasnbHuMKa u
TepMo-31C Ttepmonapbl BK2 ysenuum-
BalOTCH, W HaNpsiXeHWe Ha HewHBepTu-
pytowem Bxoae komnaparopa DA3 nocre-
NEeHHO yMeHbluaeTcs. Kak Tonbko Hanpsi-
XxeHve Ha oboux Bxopax komnaparopa
CTaHOBUTCS OAWMHAKOBLIM, OH NepeK4a-
€TC5 1 NONSPHOCTb €ro BLIXOAHOMO HaNps-
XEeHNst MEHSETCH Ha obpatHyio. B pesynb-
Tare BblKNO4aeTcs 6AOKMHr-reHepatop,
CUMUCTOP 3aKpblBaeTcs u obectouneaet
HarpeBartesb nasyibHuka. Mpu 3ToM uHan-
kaTtopHast namna HL4 Bxmoyaetcs, curHa-
NM3NPYs O AOCTUXEHWUM 3a03HHOM TeMne-
paTtypbil xana. lNpu ocTbiBaHWM NAsNbHMKA
Tepmo-34C Tepmonapbl BK2 ymeHbLuaeT-
Cst 1 ONNCaHHBLIMA NPOLUECC NOBTOPSAETCS.

Ons onepatmBHOro KOHTpOnst Temne-
paTypbl Xana nasnbHuKa NpeaHasHaqeH
y3en, COCTOALWNIA N3 UBMEPUTENBHON TEpP-
monapsl BK1, komnapatopoB, co6paHHbix
Ha OY DA1, DA2 c BxOOHbIMW PE3UCTUB-
HbIMW OENUTENSIMU HAMNPSHKEHUs!, YCUnu-
Tenen Toka Ha Tpanauctopax VI1—VT4,
VT6 n ceetoamonoe HL1—HL3. UN3amepu-
TenbHas tfepmonapa BK1 yctaHoBneHa Ha
nepeaHeit NaHen NasnbHOW CTaHLMKN.

Komnapatopel DA1, DA2 umelot pas-
Hble NOpOry nepeksioydenusi. Ha HemHeep-
TUpylowmin Bxon o6omx KoMnapatopoB
NOCTYNaloT curHanel C Aenutenst Hanps-

xennst R28—R32, nanpshkeHue Ha KOTo-
pom ¢ukcmposaHo ctabunmutpoHom VD2.
MuBeptupylowme Bxoapl 06beanHEHbl 1
nogknoyeHsl Yepes pesuctop R12 «
penutenio R24—R26. K Hemy xe nop-
KKYEHa M M3MepUTENbHAs Tepmonapa.
JAvon VD1 — TepMOKOMNEHCUPYIOLLMIA.

Ycunutenu Toka BeINMOAHSAIOT OAHOBPE-
MEHHO 1 pyHkUMIO aewwmndpartopa. Quoapl
VD11—VD14 zawmwaior 6a3oBblie Lenu
Tpan3nctopoe VT 1—VT4 cooTBETCTBEHHO
oT 06paTHOro HaNpPsXeHs.

Ecnn TemnepaTtypa xana nasnbHuKa
npu kacaHum um TepmMonapsl BK1 Huxe
260 °C, HanpsiXeHne Ha MHBePTUPYIOLLEM
BXOAEe KOMNapaTopoB GosbLUe, 4eM Ha He-
MHBEPTMPYIOLLEM, NO3TOMY Ha BbIXOAE
obounx komnapaTopoB Bynet oTpmuaTenb-
Hoe HanpsixeHue. Mpu 3ToM BCe TpaHauc-
TOpbI gelumndpartopa 3akpelTsl, Kpome VT6,
BKlovatowlero ceseroauon HL1 "<” (1. e.
Menee 260 °C).

Ecnu Temnepatypa xana Haxogutcs B
npepenax 255...265 °C, To npu KacaHum
M Tepmonapbl BK1 Hanpsixenve Ha Bbi-
xope komnapatopa DA1 ctaneT nonoxwm-
TenbHbiM. CoctostHne komnapatopa DA2
HEe MEHSIeTCS, TaK KaK HanpsbkeHne Ha ero
MHBEPTUPYIOLWEM Bxoge 6onblue, 4eM Ha
HenHBepTupyowem. MNpu 3aToM OTKpbiBa-
1oTcs Tpan3nctopbl VT1, VT2, ceetoavon
HL1 racHeT v Bktouaetcs HL2 "260 °C”.

B cnyyae npmkoCHOBEHUS K TepMona-
pe BK1 xanom, harpetsiM Ao Temnepary-
pbl 6onble 260 °C, HanpsxeHne Ha WH-
BEPTMPYIOLLMX BXOAAX 060mx koMnaparo-
POB MEHbLLE, YEM Ha HEMHBEPTUPYIOLNX,
M Ha BLIXOOE NPUCYTCTBYET MONOXUTESb-
Hoe HanpsixeHwne. MNpu 3ToM OTKPbLIBAIOTCS
TpaH3ucTopbl VT 1, VT3, VT4 1 BKNo4aeTcs
ceetoamop HL3 ">" (6onee 260 °C).

Y3en koHTpoNns Temnepartypbl Ha paboty
camoro nasnbHvka He Bnusiet. B 6onee pan-
Hei Bepcum ctaHumm "Tepmut-NM-36-70"
3TOT y3€eN BbINONHEH B BUAE OTAENbHOIo
MOAyNst, KOTOPbIA MOXHO 6o MCnonL30-
Batb, nMbo oTknYnTL M pabotatb co
ctaHumei 6e3 Hero.

MasnbHas cTaHUus BBINONHEHA B BUAE
OTAENbHOM NEPEHOCHOW KOHCTPYKUnW.
BonbLmHCTBO petaneit CMOHTUPOBAHO Ha
neyarHon nnare (Ha cxeme OHV 06BeAeHb!
WTPUXNYHKTUPHON NWHUWENn; 3aBoackas
HyMepauusi petaneit coxpaHeHa). B no-
cnepHux Moamdukaumsx CTaHuuu B
pe3ynbTate ee COBEPLUEHCTBOBAHUS He-
KOoTOopble aetanu Buinmn onyweHsl. Tak, Ha
cxeme puc. 1 OTCYTCTBYIOT PE3UCTOpHI
R16—R18.

Ha nepenneit nanenn npubopa pacno-
noxeHol Tymbnep "CeTtb”, TepmMoaaTyink
BK1 "KoHTponb”, cBETOBbiE MHAMKATOPbI
"<”, "260 °C”, ">", "Temnepatypa”, nepe-
MeHHbI peanctop “TouHo 2 °C”", nepe-
knovartens “Temneparypa”.

MasnbHWK NOAKMIOYEH K CTaHLmKM kabe-
neM, BbIBOAbI KOTOPOro nNpunasHbl K
nnate. Ha 3agHei naHeny pacnonoXeHbl
ceteBbie npenoxpanutenu FU1, FU2,

A Tenepb paccmotpuM Hambonee
4aCTo BCTPEYaWMecs HeNCNPaBHOCTH,
BO3HMKaoLWme B Npouecce paboThl, 1 yco-
BEPLUEHCTBOBAHUS, KOTOPbIE HYXHO NPO-
BECTH, 4TOObl YCTPaHWTb HEJoCTaTKu
CTaHUMM 1 NOBLICUTb €€ HAAEXHOCTb.

OCHOBHbLIE HEUCNPABHOCTK, BO3HU-
Katowue B nepebie xe aHu paboTel, cBA3a-
Hbl C NNOXC NPONasiHHbIMW BLIBO4AMM
netanenn Ha nevatHoi nnate. bypert

Nyyle, He AOXMAasch OTKasa B Camblin
HENOAXOASWMIA MOMEHT, BHUMATENbHO
OCMOTPETb Namku nnatbl U YCTPaHUTb
3aBoackue nedexTbl. Tonbko BHavane He
3abynkTe OTK/IIOYUTL CTaHUMIO OT ceTun!

Camas yactas HevCnpaBHOCTb — Mpu
BKIO4YeHUn Tymbnepa "CeTb” NasnbHUK He
HarpeBaetcs. [MpuunHoit sensietcs 06pLIB
NPOBOAOB B Py4Ke NasinbHUKA, XOTS, Ka3a-
nock 6bl, KOHCTPYKLME NasnbHUKa Npen-
YCMOTPEHO pellenne 3toit npobnembl. B
pydYKe K MPOBOAAM NpUBR3aHa NnaHka u3
reTmHakca, KoTopast [O/KHA OrpaHuHmn-
BaTb BbITSXKY LWHypa. OaHAKO M3roToBu-
Tenu nasinbHMKa npuesi3biBann ee 3a4ac-
TYl0 TaK, 4TO NPOBOAA B pPy4YKe OYEHb
ckopo obpbiBanuCb. He nonexnutech un
nepeBsXnTe NPoOBOAA, Kak MOMIOXEHO.
YcTtpaHute 3T0T HepOCTaToK M M36aBbTECH
OT MHOrux Npobnem B Byaywiem.

O6pLIB NPOBOAOB HAarpeBaTens NPUBO-
OWUT K TOMy, 4TO Nas/ibHUK nepecraet
HarpeBaTtbCs, a 06pblIB NPOBOAOB TEPMO-
napbl BbI3bIBAET NeperpeBaHne nasnbHN-
ka. O6pbiB NpoBoaa "3azemnexHus” Gynet
He cpa3y obHapyxXeH, Tak KaKk OH He
BnvsieT Ha paboTy craHuuu. Moatomy
HeobxoaMMOo novalle NPoBEPSTb HaAeX-
HOCTb 3TOr0 COEANHEHWS.

B HekoTopbix naptusx "TepMuTOB” Anst
pacnamnkuv nasyibHMKa NPUMMEHEeH NATUNPO-
BOOHbIN Kabenb B 3KpaHUPYIOLLe onner-
K€, NCNONb3yeEMOW B Ka4ectBe “3a3em-
nsowero” nposoga. Onnetka NOBONBHO
6bicTpo obnamMebiBaeTcs Ha wnarubax, w
nasnbHUK ocTtaetcs 6e3 "3asemnexHus”.
HactositenbHO pekomMenaylo BMECTO on-
NIETKN MUCMO/Ib30BaTh OTAENbHbIN MPOBOA,
[@xe ecnv ona 3Toro NpuaeTcs 3aMeHnTb
BECbH LUHYP.

Cnenyowas 4acTo BCTpevalowascs
HEMCNPaBHOCTb — 3NEKTPUYHeCKniA Npo-
6o Tpanauctopa VT5. OH BbIXOAMT M3
CTpoO#, KaKk NpaBwio, B MOMEHT BK/KO4YE-
HUSt CTaHLMK, KOTAa HanpsXeHne NuUTaHns
MOXET KpaTKOBPEMEHHO MNPEBLICUTH
HOMUHanbHoe. Mpu3Hak BbiIxoaa TpaH3u-
CTOpa 13 CTPOsi — NOCTOSIHHOE CBEYeHue
mhaukatopa HL4 "Temnepatypa” v OCTbI-
BaHWE NasnbHVKa. 3aMeHon TpanancTopa
KT315F na KT817l npo6bnema 6ynet
peLleHa pa3 n HaBceraa.

Hepepnko cnyyaetcs Tak, 4To Npy n3me-
HeHUM TemnepaTypbl paboyero crepxHs
He cBeTuT mHamkatop “Temnepatypa”.
MpuynHa aTOMYy — neperopaHnve MuHua-
TiopHO namnbl HL4. He ctout nbitatbest
ee Kynutb — 3a4acTyto 310 6onbluas pen-
KOCTb, MpoLle 3aMeHWUTb CBETOAMOAOM
AJ1307TM 3eneHoro cee4enns, yCTaHOBVB
€ro Ha MecCTo Nnamnbl U yAaivMB CBETO-
¢unbTp. Mpunaste cBeToaMon MoXHo 6e3
cobmoaeHns NONIPHOCTN K CTOMKaM, K
KOTOpbIM 6bina npunasHa namna. [lo-
Ny4UTCSt MHTEPECHBIN 3¢ geKT: B npouecce
pasorpeBa nasibHuka ceetoguon Gynet
mepuartb, kak Obl ycunveas BneyatneHve,
HTO MAET NPOLLECC HarpeBaHns.

Ceetoauog, BKIIOHEHHbIN TakuMm obpa-
30M, paboTaer HOpManbHO HECMOTPS Ha
33BbILLEHHYI0 PAacCenBaeMyl0 MOLUHOCTb.
JloNroBeyHOCTb CBETOAMOAA MOBLICUTCS,
€CNK ero 3aLyHTUPOBaTh NIOOLIM AMOA0M,
BKJIIO4EHHBIM BCTPEYHO—NApaniensHo.

Ecnu temnepatypa xana npeBbiliaet
330aHHYI0 1 HET 0OpLIBa NPOBOAOB, NPU-
YUH 3TOro MOXeT O6biTb Heckonbko. Ha-
NPUMED, 3aHWXEHbl 3HAYEHWSt HanpsXe-
Hust nutaHus OY DA1—DA3 u3-3a Bbixoaa

(5]
~

si-ea-c00ver  BUIOOHXAL BWOALEALMIOIroUvd OV VA S

:|ooduog
du

tM3leld WO

nJ°oIpeI}NSU0D
ni*olpeigew

6002 ‘€ 3N ontivd



W
(o0}

PALONIOBUTENLCKAS TEXHONOTUS QY PAAMO®

Ten. 607-88-18

consult@radio.ru

Mpuwam cTaTteit: mail@radio.ru

Bonpochi

PAQNO Ne 3, 2009

n3 crtpos crabunutpoHoB VD8, VDY wnnun
yBENMYEHUS YTeukn KoHpeHcatopos C4,
C5, a Takxe nz-3a nopum OY (yawe DA3).

Bbinn OTMEYeHbl HECKONbKO Clyvaes
neperopaHnst BbiBOAOB Tepmonapol BK2
BCIeACTBUE 3aMbIKaHUst HA HUX OHOTO U3
060pBaBLUMXCA NPOBOLOB HarpeBaTens.
Tepmonapy crnenyeT BocctaHOBWUTL. Cnait
MOXHO CAenatb OnnasieHMeM NPOBOAOE B
nNameHn rasoBOi rOPenku unn 3neKT-
PUHECKOW Ayron OT KOHTakTa € rpaduto-
BOW KOJIEKTOPHOM LLETKON 3NEKTPOMOTO-
pa, NoAae Ha weTKy Hanpsbxkerne 15...30 B
OT MOLWHOrO UCTOYHWMKA Toka. YTobbi
wapuk—cnan nMen npasunbHytlo Gopmy,
Heobx0AuMO CBapvBaeMble KOHLbI Tiia-
TENbHO CKPYTUTbL Mexay cobon n obmak-
HYTb B OpTO(OCGHOPHYIO KMCNOTY.

Koroa npu BkAO4eHWM neperopaet
npepoxpanutens FU2 wn ero 3amena
HOBbIM HE NOMOraeT, CKopee BCero, Npo-
M30LWNI0 3aMblKaHVe BLIBOAOB Harpeeate-
ns. OMMETpOM MPOBEPSAIOT CONPOTUBNE-
HME MeXay ero BbiBoaamun 5 u 6 — ponx-
HO 6biTb npubnuautensHo 33 Om. Ecnn
OHO MeHbLUE, HYXHO ybeauTtbCcst B OTCYT-
CTBMK pPssAOM C BbiBOAAMU NOCTOPOHHUX
MeTajInieckmx npeaMeToB, KOTopbie
MOryT Bbi3BaTb 3aMbikaHWe Noa 3awmT-
HbIM KOXYXOM NasylbHWKa, ¥ NpOBEPUTb,
HEe COeauHSIIOTCH NN B pyd4ke NpoBOAA C
"3a3E€MNIEHHBIM” KOXYXOM.

Tonbko Nocne Takom NPOBEPKU NPUHU-
MaIOT PELLEHME O 3aMEHE HarpeBaTesIbHO-
ro anemMeHTa Ha HOBbiM, MMEKWMICS B
Komnnekte nocraeku. Ecnu 3anacHoro
HarpeBaTens HeT, TO, KaKk NpaBwiO, Ha
3TOM Xu3Hb OONbLMHCTBA NASNbHBLIX
CTaHLWi 3aKaHYMBaAETCS.

OpHako He cnepyet OT4amBaTbCst —
HarpeBaTesbHbIA 3NEMEHT MOXHO N3roTo-
BWUTb CAMOCTOSRTESNBLHO. [lns 3TOro OTBMH-
TUTE 3ALUMNTHBIA KOXYX OT PYYKM NasibHWN-
Ka 1 aKkkypaTHO oTnasiTe npoBoAaa 6noka
ynpasfneHusi, NPeaBapuTesibHO X NPOHY-
MepoBaB. 3aTteM OTnasiite BbiBOAbI Tep-
Monapbl U HarpeBaTeIbHOrO 3IEMEHTa OT
NUCTOHOB nepexopHon mnanku. Octo-
POXHO, 4TOOBI HE NONOMAaTb, BbIHETE TPU
TEPMOCTOMKME BTYNKM 1 OTAENuTe nepe-
XOOHYIO NNIAHKY OT 3aMTHOrO KOXYXa.
OTBUMHTUTE AiepXaTenb Xana OT 3aLMTHO-
ro KOXyXa 1 BblHBTE Aepxaresib C TepMOo-
napoit M HarpeBaTesibHbIM 3NIEMEHTOM u3
KOXyXa.

Cnerka packpowmTe 3eNneHylo 3anmMeKy
(o6bmazky) aneMeHTa 1 ocsoboauTe BblBO-
Ol ero n Tepmonapbl. oToMm, Kpenko
yaepxvBass OOHOW PyKOW Aepxartesnb
xana, Apyrov pykon nnaeHbIMKM NOCTyna-
TeNbHbIMM M BPaLLATENbHBIMU LABUXEHUS-
MM CTapanTecb NPOBEPHYTb HarpeBaTesib-
Hblil 3NEMEHT OTHOCUTENLHO aepXartens
Tak, 4To6GH HarpeBaTenb OTAENUACH wn
CHANCA C pepxatens. HarpeBatenbHbiit
3neMeHT Npeactaenser cobon nee cno-
OsHble TPY6KM—mn30naTopa (BHYTPEHHIO
¥ HAPYXHYI0), MEXAY KOTOPbIMU HAXoomT-
cs npoeonoyHas cnupans. Cobnogainte
OCTOPOXHOCTb M HE NOBpeauTe BbIBOABI
TepmMonapbl. Ecnu npoBepHynacbk TONbKO
HapyXHas 4acTb HarpeBaTeNnbHOro ane-
MeHTa (cnoasHas Tpybka—un3onsTop), To
BHYTPEHHIOIO HE CHuMantTe. HapyxHyto
CHMMaTe KPYroBbiIMW  OBUXEHUSIMW,
OCTOPOXHO, 4T06bl HE NOBPEANTb, — OHA
eLe NPUroauTCcs.

CHSIB HApYXHYI0 4acTb HarpeBatens,
BHUMATENbHO OCMOTpUTE BUTKKM CNUpanu

Ha NpeaAMEeT OTbICKaHWS 3aMblKaHUin U
06pbIBOB 1, NO BO3MOXHOCTH, YCTPaHUTE
mx. Hawe Bcero ato Mecra CKpyTku cnu-
panu ¢ BbiBOAAMM. IoNycTMO YKOPOTUTL
cnupane Ha oavH-ABa BuTKa. Ecnn ona
CUNBHO MpOropena n MMeeT HECKONLKO
3ambikaHUn—CNNaBneHnin, To ee Nnpnaet-
Csi HAMOTaTb 3aHOBO.

JAns 3TOro NoAoMAET HUXPOMOBAS NPO-
BOJIOKa aMameTpom npumepHo 0,15 MM (B
KpanHeM cnyd4ae ot nioboro neperopes-
wero nasnbHuka). MmasHoe, 4T06bl HOBas
cnupanb umena conpotusneHvie 33 Om un
pa3MecTnnacb Ha MeCTe CTapoi C LLaroMm
HamMoTku He mMeHee 0,5 mm. ins dukca-
LuM Havana v KoHua 06MOTKKM NpUBSXUTE
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NPOBONOKY ac6ECTOBOM HUTBLIO UK CTEK-
IOBOJSIOKHOM. 3atem n3onupyite BbiBOA,
npoxoaswmii BAOAb Bcen cnupanu. B
Ka4yecTBe ANINEKTPUKa NOSOMAET Coas-
Hast nnactuHa wnn acbectosast Bymara.
Hapnenbte cBepxy cnoasHylo Tpybky—
n3onsatop. Ecnm 310 He yaaetcs, To 06Mo-

Tante cnupanbs ac6ectoBon Gymaron u
obBsixuTe acbecToBO HUTBIO MNKU CTEK-
noeonokHoMm. Ewe pas namepbre conpo-
TUB/IEHME N3TrOTOBNIEHHOIO HarpeBaTens.

Jo wHayana c60OpKu BHUMATENLHO
OCMOTpUTE KOPNYC AepXaTens NasnbHoro
cTepxHs. TepMonapa AomxHa 6biTb XOpo-
wo obmaszana, ceobogHoe ee nepemeLle-
HWE BHYTPU AepXartens HeponycTumo.
Jepxarens, 0coBeHHO B MECTE, Tae B HETO
BCTaBNSETCH CTEPXEHb, HE IONXEH ObiTh
nospexaeH. Ecnn peabba nop BUKHT, KOTO-
Pbiii KPENUT CTEPXEHD B AiepXaTte e, Cuib-
HO M3HOLLEHA, NPUAETCH Hape3aTh HOBYHO,
6onblero pasmepa, M B HOBOM MECTE.

Wcrnione3oeatb aepxarens ¢ 60nbwmm
4YMCNOM OTBEPCTHIN HE MMEET CMbICNA, TaK
Kak He 6ynet obecneuyeHa Heobxonumas
nnowaas ConpUKOCHOBEHUSI MEXAY Aep-
xareneMm u crepxHem. CnenosatensHo,
He 6ynet u AOMKHOro HarpeBaHUA CTepX-
HSI, 4TO OTPULIATENBHO CKAaXETCst Ha Noa-
LepXaHnn 3a8aHHoN TeMnepartypbl. Jly4-
LUE M3rOTOBUTb HOBLI AEepXaTteslb B KOM-
NNeKTe CO CTEPXHEM, BTYNKOW U ramnkom
NO NPUNAraeMbiM HEPTEXAM (pUC. 2).

[epxatens n NasnbHbIl CTEPXEHb
BbITAYMBAIOT U3 MEeAM 1 HUKENUPYIOT XUMK-
YeckuM cnocobom. BTynky v rainky maro-
TaBNMBAIOT U3 CTANM 1 NOKPBIBAIOT LIMHKOM.
3arem BTynKy HanpeCcCoBLIBAIOT HA AepXa-
Tenb. B HOBOW KOHCTPYKLMK pepxarens
NassbHLIA CTEPXEHb BCTABNSIOT B AepXa-
Tenb n GUKeupytoT 60nbLLOIt rakon, a He
MasieHbkKuM BUHTOM. CTapbiii 1 HOBbIV Aep-
xatenn B cbope nokasaHbl Ha puc. 3.
BuaHo, 4TO HOBLIK AepXaTens NO3BONSET
nerko n 6e3 Bpeaa gepxarenio onepartme-
HO CMEHWTb NassbHbIA CTEPXEHb.

Cpok cnyx6bl NasnbHOro CTepXHs, no-
KPLITOrO HukeneM, ropasno Gonewe. He-
06Xx0OMMO NMLWb KaK MOXHO [ONblUEe He
noagepratb ero Mexanmdeckon obpabor-
Ke. 3anyouTb ero MOXHO, UCNOJb3yN B Ka-
vyectee Ppnoca optodpochOpHYIO KUCNOTY.

Jlepxarenb n CTepXeHb, N3roTOBNEH-
HbI@ MO NPeanaraeMoMy HepTexy, U onu-
caHHble nopaboTky Gbiny BEINOAHEHL HA
NasiNbHbIX CTAHUMAX, HAXOAALMXCS B IKC-
nnyarauMm Ha OLHOM M3 Manbix npep-
nNpUsTUiA NO BbINYCKY CPEACTB CBS3W, U

Puc. 3

3apexoMengoBanu cebs ¢ nydwein cTopo-
Hbl. Cpok cnyx6bl NasibHWKa B YCNOBUSIX
npon3BoAcTBa yBenuuuncs ¢ 3...6 mecs-
ues no 3...4 ner.

B atom cny4ae 13 ctaporo aepxarens
M3BNEKAIOT TEPMONApy, aKKyPaTHO BbIKPO-
WMB M3 KaHana 3anuMBOYHYO nacTy. B



HOBOM Aepxarene 3anofHaoT KaHan ob-
Ma3Koi U BCTaBAAIOT Tyaa Tepmonapy.
Bokpyr BblBOAOB Tepmonapbl 06mMasky
yTPamMGoBLIBAIOT TaK, 4TOObI UCKIOYUTL
ee nepemelleHue.

Tak kak npuobpecTy rotosylo o6masky
npo6nematuiHo, Npeanaralo NpUroToBUTL
3aMeHuTeNb. [4NA 3TOro Heo6xoaAVMO B paB-
HbIX BECOBbLIX KOMMHECTBAX CMELIaTh “Lia-
MOTHYIO" (ronybyio) rmuHy u “xpusotun A"
(ac6ecTosbiii NOPOLLOK) 1 pa3baBuTs BOAOK
[0 CMeTaHoobpa3Hoi KoHcucTeruun. Mo-
JTy4EHHAN CMECH — W XOPOLLWIA ANINEKTPUK,
M XOpowo nposoanT Tenno. B kpanHem
Cy4ae MOXHO UCMNOMb30BaTb 06bINHYIO
[IMHY U MESKO PACTONYEHHLIN NECOK.

3ateM HapesaloT Ha HOBbLIV Aepxartesnb
BHYTPEHHIOI0 TpYOKy—u3onatop. Ecnu ee
HE y[anoCb COXPaHUTb, TO HamarbiBaloT
Ha XBOCTOBMK AepXaTensi HECKONbKO
cnoes acbectoBon Gymarn. 3atem Hama-
THIBAIOT CNUpanb, HAAEesaloT HaPYXHYIO
Tpybky—un3onatop unu o6opaumnsator ac-
6ecToBoli Gymaroii. BoiBoasl TepMonapbl
3amasbiBaloT A0 YPOBHA Harpesavens
NOMYHEHHOW CMECHIO, Npocneams, 4TOGbI
BbIBOAbI HE 3aMbIKaNINCh MexXay COBOMA.

Mocne aToro nNomMewaioT aepxarens C
HarpesBaTeneMm v NasnbHelM CTEPXHEM
XanoMm BHU3 B OTBEPCTUE B AEPEBAHHOM
6pycKe 1 KPaTKOBPEMEHHEIMU MMMYNbLCa-
mu, no 15...20 ¢ ¢ nay3samu 30 ¢, n nopaiot
Ha BbIBOABI HArpesaTens HanpaxeHue
36 B no tex nop, noka o6maska He 3acThbi-
HeT. OHa u3onupyeT Tepmonapy oT Aep-
Xarens v nepenaet Ha Hee Tenno.

Cobupalor nasnsHuk B 06paTtHoi no-

BTY/IKM HE CMELLANNCb, UX MOXHO Cnerka
"passanibueBats” ropsuuM MNasnbHUKOM
Mocne c60pkn NpoBepLTe Ha OTCYTCTBUE
3aMblkaHui BLIBOAOB Harpesatens n tep-

monapel Mexay coboi n Ha nposogf, ||

"3a3emMnennn”. YCTaHOBUTE nepeknioya-
Tene “Temnepatypa” B MNONOXEHUE
"260 °C". BkniouMTe HanpsXeHne nuta-
HUA 1 panTe NasnbHUKY NPOrpeTbes
15...20 muH. 3aTtem NoACTPOEYHEIM pe3u-
ctopom R20 nopperynupyite Temnepary-
py, NPOBOAS MOCTOSIHHLIE W3MEpPEeHUus
TeMneparypel xana. Ons 3TOro MOXHO
obontnce undpossiM npubopom M-890G
{(wnn aHanoru4HeIM), nNpeaBapuTentHo
3anyavB M3MepuTentHylo TepmMonapy C
NasnNbHOM KUCNOTON ANs CO3AaHUA AOCTa-
TOYHOrO TEMIOBOr0 KOHTAKTa C XaJiIOM.

Cnenyet OTMETUTh, 4TO MOCNe Kaxaon
KOppeKuun HeobxoamMmMo HekoTopoe Bpe-
M, 4TOOBI yCTaHOBUNACHL HOBan Temnepa-
Typa (He MeHee 5 MUK), Tak KakK NassibHuK
obnapaer onpegeneHHow TENnOBOW
MHEPUMOHHOCTBIO.

Janee nepexniouatens “Temneparypa”
nepesoasT 8 nonoxenve "340 °C” v npose-
PSIOT TeMneparypy Ha 3toM npegene. Ecnn
oHa He potarusaeTr no 340 °C, nHTepsan
HYXHO NOACTPOUTL (PacLUMPUTL) NEPEMEH-
HblM peancTopom R13. Mocne yero Heo6xo-
VMO BHOBb NPOBEPUTL COOTBETCTBUE TeM-
neparypei Ha npegene "260 °C". Y npasunb-
HO OTPEerynvpoBaHHOW NasfibHOW CTaHUMM
Ha BCex npegenax npu A0CTUXEHUM 3aaH-
HOW TeMrnepaTypbl OOMKEH BKIIOYATLCA
vHavkatop HL4 "Temneparypa”.

KOHTPONbHBIN NMPUEMHUK KOPOTKO-
BOSIHOBMKA — LUMGPOBON BCEBONHOBLIV
DEGEN DE1103 — 3700 py6nei.

105318, r. Mocksa, a/s 52 "MOCbIN-

TOPI™ unwu http://www.dessy.ru .
E-mail:post@dessy.ru,
Ten. (495) 543-47-96,
(985) 366-87-86.

* * *

Beicbinaem nouTol 3anporpammm-
poBaHHble No BawemMy 3axa3y MUKPO-
KOoHTponnepsb! 1 MN3Y.

390028, PsizaHeb, a/A 8.

www.progm.nam.ru

* k%

MukpokoHTpOnneps! 1 paavone-
TaN NOYTON.
http://www.chipnn.ru

L S

P/peranu otey. u umn. 9000 Tvnos,
KHUrK, Komnototepsl, MNO.

Baw xonBept. 190013, C.-lMetep-
6ypr, a/a 93, Kuceneso.

* kK

UcTounnku, 6n0ku NUTanus, paauo-
Habopbl, petann, paauoCTaHLuu,

CTaHKW TOKAapPHO-CBEPNUNbHblE, HAMO- I

TOuHbIE, NNACTMACCOBLIE U3AENUS.
622031, r. H.-Tarun, a/s 6.
E-mail: fai26@yandex.ru

~ —J1. Jh , rpagmka — J1. Jiol 1,
cnepoBartentHOCTH. YTobsl TeNNOCToMKNe Penaxrop o i ¢oro — asTopa
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3apanHoe ycTtponucTBo Ha Oase

perynatopa mowHoctu PR1500i
C. MYPAJIEB, r. fiumutpoBrpan YnssHOBCKOM 061.

TO 3apsiHOe YCTPOWCTBO ANsi aBTOMO-

6uncHOn 6Gatapen akkyMynsitopos
pa3paboraHo ¢ uensld co3patb paboTo-
CnocoBHbIN NPUBOP C MUHMMANLHBIMU
maTepuanbHbiMU 1M TPyAOBLIMKM 3aTpaTta-
mu. CTUMYNOM K peanuaaumm ngew nocny-
XWUNo nosiBneHne B npopaxe ¢a3oBoro
perynstopa mowHoctn PR1500i [1, 2], a
3a npototun GbINO B3STO 3apsgHoe
ycTpoicTeo H. TanaHosa u B. @omuHa [3].

My NOCTOSIHHYIO COCTaBnsiiowlyl0 Ha nep-
BUYHON 06MOTKe TpaHcgopmatopa. lNo-
cnepylowan 3KCMnyaTauus naty 3K3emr-
NIAPOB 3apAAHOro YCTPOMCTBA C pa3HbiMN
TpaHchOpMaTopamMy B pasHbiX Temnepa-
TYpHBIX YyCNOBUSIX A0Ka3ana NpaBunbLHOCTL
M HAAEXHOCTb 3TOr0 pPeLUEHUs.
Perynstop moaudpwukaummn PR1500i,
MMEIOLNIA ranbBaHUYECKU W30NUPOBaH-
HbIX TennNOOTBOAALWMA dnaHeL, UCnonb-

I Vo1 FU2 10A

y8 400 B

Y
PR15001

T
12M 2 C1 0,1 mKx

SO

KBPC1001.

yronsHuka. Peaucrop R1 Heobxoaumo nso-
nMpoBaTk OT kOpnyca v cHabauTsL NnacTt-
MacCOBOWN Py4kOW, Tak kak OH HaxoauTcs
nop HanpsxeHwem cetu. Moct VD1 pon-
XeH ObiTh paccunTaH Ha TOk Harpy3ku 10 A
nnn 6onsLue. B moHTaxe Hanbonee ynobGeH
MOCT C W30/IMPOBAHHBIM KOPIMYCOM W
oTBepcTUemM ana kpennenuna. Bua Ha mMoH-
Tax yCTpOWCTBa NPEACTaBNeH Ha pUc. 2.
Amnepmetp PA1 — nio6Gon, nocto-
SIHHOrO TOKa, CO wxanon Ha 8..25A. B
onucLIBae@MOM 3apsigHOM ycTporcTee Gbin
YCTaHOBMNEH aMnepmMmeTp, U3roTOBMEHHbIN
n3 xutamckoro mynetumetpa YX-1000A
[4]. Npenoxpanutens FU2 npeaHa3HaveH
ona 3awmuTtel guogHoro mocta VD1 ot
HEeNpaBuNbLHOIrO NoaxknMoveHus 6atapeun
aKKyMynSaTOPOB B 06paTHOM NONSPHOCTU U
CNy4alHbIX 3aMbIKaHWIA BLIXOAHOM LEenun.
BHeLWwHW BUO, 0O0HOMO N3 BapuaHToB 3a-
pAOHOro YCTPOMCTBA NOKa3aH Ha puc. 3.
NonHokoMNiexTHOE 3apAfHOE YCTPOW-
CTBO OObLIMHO CHaGXalT U BONLTMETPOM.
Bonstmerp PV1 nogoiineT nio6oii manora-
6apuTHbIl co wkanow Ha 15 B.
HanaxwuBaHus ycTpoicTBO He Tpebyet
M HauvHaeT pabortate cpa3y. Cnenyer
MNOMHWTb, 4TO BKAIIO4ATb 3apPAAHOE YCTPON-
CTBO B C€Tb Cneayet TONbKO Mnocne Toro,

308BaH ana obecne-
yeHun 6onee yno6-
HOW  KOMMOHOBKMW.
Llokoneska 3T0roO
perynstopa ykasaHa
B [2]. Bce yctpomn-
CTBO pa3MeilleHO B
Kopryce OT Bulluef-
wero 13 ynotpebne-
HUSi KOMMbIOTEPHOIO
6noka nutauns, vy
KOTOporo Guinn oc-
TaBneHsl CeTeBble
pasbemMbl U BLIKIO-
yarenso.

Puc. 2 Cxema 3apsgHO-
- ) ro ycTponcTea u3o-

Bonbwum nniocom npepnaraemoro
yCTPOICTBA, Hapsgy C ero npocToTown,
oKasanach HEKPUTUHHOCTL K BeIGOpY ceTe-
BOro TpaHcdopmaropa — ero BTopuyHas
06MOTKa MOXET MMETb HanpsixeHve ot 12
£0 25 B. PazymeeTcs, OHa AOXKHA BbiAEp-
Xusatb TpeGyemylo TOKOBYIO Harpysky.
Elue Ha cTaaum NpoekTMpoBaKusa Npeano-
naranocb, 4TO CUMWUCTOpP perynaTopa
mowHocTn PR1500i oTkpeiBaeTcs Ha oaw-
HaKOBbIX yrnax npyu cMEHEe MNONSPHOCTU
HanpsKeHWs1 CEeTU, H4TO CBOAUT K MUHUMY-

6paxeHa Ha puc. 1.
BapuaHT BKNIOUEeHUs perynatopa MOLHO-
ctu PR1500i cooTBeTcTBYET 3aBOACKUM
PEKOMEHAALMAM MO KOHCTPYMPOBAHUIO
YCTPOWCTB C MHOYKTUBHLIMU Harpy3kamu.
3710 BaxHO — npw oTcyTcTeum uenu C1R2
3apsaHOe YCTPOMCTBO He paboTaer.

Mpwu narotoeneHnn Npmbopa s Npume-
HUN 06BLEMHBIN MOHTaX. BeinpsaiMuTenbHbIA
moct VD1 npuBuHuYEeH x xopnycy ycT-
poncTtea, a perynatop DA1 3akpenneH Ha
TeNnooTBOAE, NMPUKPENNEHHOM K TPaHC-
¢opmMaTopy C NMOMOLLLIO METANNNYECKOrO

\y

Kak nepemeHHulli peanctop R1 6yger
YCTaHOBJEH B NONOXEHNE, COOTBETCTBYIO-
L|ee MMHUMaNLHOMY 3apPsSAHOMY TOKY.

K nniocam OnucanHHoro yctpownctea
MOXHO OTHECTM €ero npocToTy U AOCTyM-
HOCTb /191 N3rOTOBNEHUA NaXe ManoonbIT-
HbIM paguoniobuTensiM, ranbBaHUYECKYI0
M30NALUMI0 Harpysku OT CETH, OTCYTCTBME
Heob6x0auMOCTH B HanaxusaHum, Hetpebo-
BaTeNLHOCTL K BLIOOPY TpaHchopmaTopa.
MuHychl — OTcyTCcTBMEe cTabunusaumu 3a-
PAOHOrO TOKa, U3-3a Yero NPUXoauTCs ero
KOPPEKTUPOoBaTL B Mpouecce 3apsakn, u
NoBbILLEHHAsA LUYMHOCTbL TpaHchopMaTopa.

JINTEPATYPA

1. ®a3oBbie perynaropbl MOLWHOCTH. —
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NMpocTtoiht aBTOCTOPOX
A. BUWINHKUC, r. Bepe3nnku [NepmMcKoro Kkpas

a pa3paboTky U M3roToBNEHWE ONMUCHI-

BAaEMOr0 HMXe YCTPOWCTBA MEHSs
HaTonkHyna crarbs "APPekTuBHan NpoTn-
BOYrOHHas cuctema ans astoMobuna” B
c6opruke Ne 3 "Pagnoniobutensim nones-
Hule cxemel” (W. LLlenectos — "COJIOH-P”,
2000, c. 116). 91a cuctema Tpebyer naro-
TOBNIEHUA HAMOTOYHbLIX Y3108, B HeW npu-
MEHEH KPYMHbIA repkoH, Tpebylowmin co-
OTBETCTBYIOLLMX Pa3MEPOB YNPaBnsAoLLnA
marHuT. Kpome 3T0Oro, oxasanocb, 4TO
cucTemMa MMeeT CKJIOHHOCTL NepexoavTb
B HEyNpaensieMblii reHepaToOPHbIN PEXUM.

_+128

HL1
L-56BHD. yq

B3sB 370 yCTPOMCTBO B KA4ECTBE MNPO-
ToTMNa, fi pewwun nonpobosate Aopabo-
TaTb €ro N yCTpaHUTbL OTMEYEHHbIE Heo-
crarkn. To, 4TO B pe3ynbTare nony4yunoch,
NpeacTasnalo Ha cyn uutareneit. Cxema
CTOpOXa NokasaHa Ha pucyHke. OcHOBOM
yCTPOWCTBA CRYXWUT 3NEKTPOMArHUTHLIA
knanaH Y1, yctaHaBnMBaembii B pa3phis
TONNMBHOM MarmcTpanu ot Gen3obaka k
asurarenio. Pexum oxpaHbl COOTBETCTBYET
oTceuke NoAayuv TONNUBa K ABUratento.

Mpy nopaue HanNpsiXeHus MNUTaHUA
BKNOYaeTcs murawowmii ceetoguon, HL1,

YKa3bIBaAOLLMIA HA TO, YTO CTOPOX BKJIIO4EH
Y roAayn TONMBa HeT, MOCKONbKY TPUHU-
cTop VS1 ocTaercs 3aKpbiTblM U 3NeKTpOo-
knanaH Y1 obectoueH.

Ans oTkpbiBaHWA KnanaHa HeobxoauMo
NOAHECTU K repKoHY-3aMKy SF1 MarHUTHbIA
KoY. [EepKOH 3aMKHETCH, OTKPOETCH Tpu-
HUCTOp M cpabotaeT knanax Y1, paspetuasn
nogady Tonnuea. Ceerogvwon HL1 BbikIO-
unTcs. MatuvHa rotosa K ABUXEHUIO.

Ecnn nocne octaHOBKW aBTOMOGMNA
TpebyeTca CTOPOX NEpPeKsioHnTL B PEXUM
OXpaHbl, AOCTATOYHO HaxaTb HA KHOMKY
SB1. MNpuy 3TOM aHOaHasn Lens TpMHUCTopa
6ynet obecToueHa, oH 3akpoetca. Benen
3a HuUM oGectoumtcs 06MOTKa KnanaHa,
YTO NPUBEOET K OTCEYKE NOAAYN TONNMBA.

Tpunuctop T122-25 MOXHO 3aMEHUTL
Ha KY201, KY202 ¢ no6biM GyKBEHHBIM WMH-
nexkcoM. Bmecto muraiornero L-56BHD no-
poriget moboi oBbl4HbIN CBETOANOA, BO3-
MOXHO, NoTpebyetca TONbLKO Nopo6paTe
peanctop R2, 4uTo6sl TOK Yepe3 ceeToanon,
HE NPEeBbLICUIT AONYCTUMOTO 3HAYEHWS.

KHonka SB1, ycTaHaBnuBaemas B nio-
60oM yno6HOM MecTe, [OfXHAa WUMETb
3aMKHYTHIE KOHTakThbl, BblOEpXuBaOLLMe
Tok He meHee 0,5 A. l'epkoH SF1 cnepyet
MOHTUPOBATL CKPLITHO, B MECTE, yA06HOM
ONS1 OTKPLIBAHUS MArHUTHBIM KJIIOHOM 1
M3BECTHOM TOMNLKO X03anHy. Knioy cneny-
et opopmMuTh B BUOE Gpenoka.

Hetann R1, R2, VS1, VD1 cobupator
OBBbEMHBIM MOHTaXOM, MOMELLAIOT B MU-
HUATIOPHbIM NNAcTUKOBLIN QyTNAP N 3a-

NOJHAIT AN MEXaHWUHYECKON NPOYHOCTU U
BNaroCTOMKOCTU CTPOUTENBHBIM CUMUKO-
HOBLIM repMEeTUKOM. [OTOBRIN y3en pacno-
naraioT TaK, 4ToObl OH Bbin Mano3ameTeH;
€ro BbIBOAbI MO UBETY HE A0MKHBI CUNBHO
OTANHATLCA OT UMEIOLLIENCS HAa aBTOMOOU-
ne NpoBOAKMU.

TonnueHblit knanax Ha pabouunit Tok
0,3...0,5 A cnegyeT pa3amMecTuUTb B TPyAHO-
[OCTYNHOM MEcTe.

Ecnu xOHTaKTbl kHOMkK SB1 3aMeHuTb
KOHTaKTaMK SNexTPOMarHUTHOro pene (as-
ToMoGuneHoro 90.3447), a ero 06MOTKy
BKNIOYUTL NapannensHo OBMOTKe 3nexT-
po3amka asepw, obe cucremol OyayT pa-
60oTaTh OAHOBPEMEHHO OT paanobpernoka.

OnurcaHHbI aBTOCTOPOX Obin CMOHTU-
poBaH Ha aBTomMobMne "Oka” n ycrneLuHo pa-
GoTaeT yxe 6onee natv net. Cnepyet Takxe
OTMETUTL, YTO €CNU YCTPOMCTBO YCTaHOB-
NEHO Ha aBTOMOGUNSAX C MEXaHU4eCcKOn
6GNOKMPOBKOW BKMKOYEHUs cTaptepa (BA3-
2109, BA3-11113 v Aap.) u NOOKIO4EHO
rnocne 3amka 3aXWraHus, TO 18 3anycka
OCTaHOBMBLLIErocs asurarens Heobxoammo
BLIK/IKOYUTL U CHOBA BKIIOYUTE 32XKUraHue.

Mpumevanme pegaxyuu. Crenyer MMeTs
B BUAY, YTO [AXE KPATKOBPEMEHHbLIN Cryvaii-
HbiF nepe6oii B nopaye Toka K knanady npmse-
AeT Kk HenpeaBnaEeHHON oTceyke Tonmea. B
YC/IOBHSX [BUXEHNS aBTOMOBKIS B NIIOTHOM
NOTOKE 3TO MOXET CTaTb MPUYNHON 8BaPVIH-
HOM cuTyaumn. YkazaHHoe 0OCTOATEeNbCcTBO
TPEbYeT cofepxarb 60PTOBYK CEThb B NOTHON
MCnpaBHOCTY, BLIOMPATL OJ151 CTOPOXa Xopo-
IO NPOBEPEHHDBIE AETANMN M Y3/1bl, 8 BCE INEKT-
purYeckne coennHeHusl BbiNOJIHATL MAakcH-
MaJIbHO HE[EXHBIMK.

Penaxrop — /1. JlomakuH, rpagpmxa — J1. SlomakmH

UHTEPHET-MAFA3UH "EKITS.RU"
npepnaraer:

— Habop BbIBOAHBLIX PE3UCTOPOB,
168 HomMuHanos no 20 wr.

— HaGop BbIBOAHLIX KepamMuyec-
Knx xoHgeHcaropos, 40...50 HOMKHa-
nos no 20 wr.

— HaGop BbIBOAHLIX Kepamuyec-
kux xoHgeHcaTtopoB NPO, 31 HomuHan
no 10 wr.

— HaGop aneKTponuTUIeCKUX KOH-
AeHcaTtopoB, 12 HOMWHanoB, BCEro
108 wr.

— Ha6op YUN-pe3ucropos 1206,
168 HOMWHanoB no 25 wr.

— Ha6Gop 4UMN-peaunctopos 0805,
169 HOMKHanoB no 25 wr.

— Ha6op “YMI-kOHAEHCATOPOB
0805 NPO — 36 HoMWHanoB no 15 wr. u
Habop X7R — 27 HoMmHanos no 15 wr.

— Habop Y1 -ceeTtoauonos 0805,
4 useta no 15 wr.

— Ha6op YUM-TpanHaucTopos SOT-23.

— Habopbl TantanoBbix YUM-koH-
neHcaropoB (pa3mepsl A, B, C, D), no
10 wr.

— Habop 5 MM cynepbapkmx cee-
ToAMOAOB, 4 LiBeTano 15 wr.

— Habop 3 MM cBeTOAMONOB,
3 usetano 15 wr.

— Habop 4YUMN-crabunuTpoHoB, 18
HOMUWHaNOB Nno 5 wr.

— MakeTtHbie nnarbl, 35 TMNOB.

— HaGop TepmoycapoyHoi Tpyo-
xu, 10 paamepos no 140 mm.

— ConHeuyHblie anemeHTbl: 10 X31 M,

0,47 B, 0,08A; 31x 31mm, 0,47 B,
0,24 A; 103 x103 mm, 047 B, 2,8 An ap.

ANeKTPOHHDbIE KOHCTPYKTOPLI:

— EK-7208Y-Kit—EK-7208W-Kit —
BcTtpavBaemelit BonsTMeTp (oo 99 B) +
amnepmetp (oo 10 A), ABYXCTPOHHBIN
XK gucnneit, namepenne Toka B 06eux
nonapHocTax. Benas n 3enenaa nop-
ceeTkn. NneancbHoe pelwleHne ansa nabo-
patopHoro brl.

— EK-2501Kit — BcTtpavsaembii
BoneTMETp (o0 99 B), c Tpexpa3psaHbiM
CBETOAMOOHBIM MHAOWMKATOPOM, Heaopo-
ras ¥ MMHWaTIOpHan 3aMeHa CTPENOYHO-
MY MHOMKATOopY.

— EK-3488Kit — "Tpu ycTponcTea B
oaHoMm!”, BLIOOP pexuma KoHpUrypaum-
OHHBIMK AXamnepamu: uugppoBOi am-
nepmetp oo 10 A, MUNAMBONBTMETD UK
BonsTMETp. s Bcex kOHUrypauun ns-
mepeHue B obenx nonapHocTsx! Tpex-
pa3psiaHbIA CBETOAMOAHDBIN MHAVKATOP.

— EK-2006/12Kit — wHTennexry-
anbLHoe 3apsaHoe ycTponcTBo anA 12 B
CBMHLIOBLIX aKKyMynaTopos, uudposas
MHOMKALNS HanpsXeHus.

— EK-713Kit — wuvHTennexryansHoe
3apagHoe yctporcteo ana Ni-Cd un
Ni-Mh akkymynaTopos.

— EK-Light18Kit — csetoanoaHas
ronoBka v ynpaensoLuin apansep, nura-
Hue 4...28 B.

— EK-Light4Kit — csetoanoaxasn
ronosBka v ynpasnaiowmin aparisep, NaTb
YPOBHEW APKOCTW, yNpaBneHue OAHOMN
KHOMKOW, NuTaHwe 3,6...16 B.

— EK-8425Kit — undposom ctepeo-
perynsaTtop rpoMkoctu u Tembpa, KHO-
NOYHOE ynpasneHue.

— EK-1557Kit — Crepeoycunuresns
22 BT Ha kaHarn.

— EK2596Kit — VimnynecHuIA pery-
nMpyeMbiii cTabnnua3aTtop HanpsXeHus
0..40B, 3A.

INeKTPoHHbIE MOAYNN:

— EK-1674Module — muHnatiop-
HbIA NoBbiLaKLWuii npeobpasosarens
pasmepamu 17x12x5 mm, Bxon ot 0,7 B,
seixog 3,3 B /5 B. KNA po 94 %. Upe-
anbHOE pelleHne Ans NUTaHusa Lndpo-
BbIX CXEM OT OfJHOM MONyTOPaBONLTOBOM
Gatapeiku!

— SVHO001G — MuHMaTIOPHBI
LNOPOBOI BONBTMETP 3€MEHbIN MHOWKA-
Top. SVHOOO1R — xpacHuIn.

— SVL0O002 — MWHMaTIOpHbIA umnd-
posow BoneTMETP, LCD-gucnnen, nuta-
Hue 6...30 B, notpebnerue 3 mA! t

A TaloKe Apyrve KOHCTPYKTOPbI M YXKE |
coOGpaHHbIe U HACTPOEHHbLIE MOAYSM.
Buumanune! [loctaska rno Poccum Hano-
»eHHbIM nnarexom ot 130 pyb., ¢ npenon-
natoi yepe3 Coepbark ot 50 pyb. (3anon-
HEHHAs KBUTAHLMS BLICLINAETCA Ha 31EKT-
POHHBIN agpec). Ansaop. nuL — 6e3Hanmy-
Hbll pacyer. MuHMManbHbIA 3akas ot 1wT.!
Jlna 3akasa GymMaxHOro karanora — nof-
NcaKHbIA KOHBEPT C 00paTHBIM aAPECOM.

www.ekits.ru ekits@mail.ru

T./¢daxc (836) 457-06-36

425060, a/s 41, r. 3seHnroso, Pecn.
Mapuit In.
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CNPABO4YHbIN NUCTOK

Ten 607-88-18

Bonpoch: consult@radlo.ru

Mpwem crartaii: mail@radlo.ru

PAKO N2 3, 20089

Hu3kKko4acToTHbI# 3X0-npoueccop

HT8970

Mmtpocxema HT8370 npepcrasnser
coGor NpouLeccop yNpasneHns 3a-
AEPXKON SNEKTPUNECKMX PEHEBHIX M
MY3HXaNbHBIX CMITHANOB ANA MOAYYEHUA
ah$eKTOB MCKYCCTBEHHOW peaepbepaumn
1 0OBemMHOro 3sy4aHns. Bpemn 3agepxku
W NPOLEHTHOE COOTHOWEHNE MNPRMOTo U
330EPXAHHOMD CUTHANOH B HBIXOAHOM
HANPAXERMN MOXKO yCTaxaenmearb NO
xenawuio notpeburena.
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namsTn obvemom 20 kb, renepavopa, yn-
pasniemMOrg HaNpsAXeHnem, M NOrM4eCcKo-
ro ynpasfsIoWero yana, KoopamHupyto-
ulero patoty Beex y3noe {CM. CTPYKTYP-
HyI0 Cxemy Ha puce. 2). Npeaycunutenu,
GuAbTpbl U KOMNAPATOP BHINOAHEHH HA
OnepauuOHHbIX YCUNUTENRAX. Lloxonesxa
MUKPOCXEMbBI NPEACTABNEHAE B 'raﬁ.rluue.

MpeaensHO RONYCTUMOE HAa-
NPAXEHVE Ha  BHIBOAAX

NUTaHuA MUKPOCXEMBI
(6uB. 1—3;4),B .......... -0,3...16
MpepencHo fonycTumoe Ha-
NPAXEHUE HA BXOJAX MUK~
pocxems (Bbe. 6, 10, 11, 13,
1B} oo -0,3...(Unnt0,3)



Pabouvin uHTEpBan Temnepa-
wu OKPYXatoLed Cpeael,

TunoraA cxeMa exoueHwa npubopa
ans pabom B pexume pesepbepaumn ¢
ANHaAMUHECKUM MMKpOdJOH()M NOKa3aHa
HA pMC, 3. MakCMMaNbHBI pasmax Gur-
HaNa ¢ BuX0NA MUMKPOQOHHOIO YyCUNUTE-
A, cobparHoro Ha OY DA1, ycranaenm-
BaOT NepeMeHHEIM peanctopoM R10. Ba-
XOAHOW 33A8PXAHMBbIA CUrHan, cHumae-
MLl € Boixoaa $unbTpa HY2 MUkpocxeMu:
DA2, yepes OOBONBLHO Pas3EUTYIO COrna-
CYI0lyI0 uenb Ha peancTopax R18—R20 u
kongencaropax C16, C18, C19 e Heckonb-
kK0 ocnabnenHOM BMAE CMELWMBAIOT ©
BXOOHLIM CUIHanoOM, 4em W A0CTUraloT
PeuMpKYASILMKA CUrHANoB8, HeobXx0aMMON
ons peaepbepaumn,

MepemenkbiM peancTopom R19 “Tny-

1}.

‘UmnynbcHbie npeobpasoBarenun —
‘cTabunusaTopbl NOCTOAHHOTO
‘HanpsXeHua cepun R-78

gm npubopsl NpeaHasHaueHsl ANna
npeo6pasosakmsa  HecTabunuanpo-
| BAMHOIO BXOAHOTO HANPSAXEHWA B CTabu-
AU3UPOBaHKoe ewxoaroe. O6wmni npo-
BOA BX0AA M BbIX0A3 — MUHYCOBLIA.
, PACNONOXeHWIa U (yHk-
UWOHANBHOMY HAZHAYEHWIO BLIBORDE, CXeMe
BKMIOMEHNSA, GONbLUMHCTBY SMEKTRUHECKNX
napameTpoa Nprtopbl B3aUMOSAMEHSIEMb! C
LUMPCKO PacNpOCTPanEHHEIMU MHTErpanb:
HbiMY CTaBMMIBATOPaMK Cepit 78XX 1 mx
OTEHECTBEHHBIMM aHaN0ramy, Hanpumep,

cepvn KP142, HO OTIIMNAIOTONA 3HENUTENBHO

B TPAAVLWONHOM BKNIONENUN NOUBEAEHE! B
rabnuue.

Pabounii  uHTEpBan TeMmrnepaTyps!
OKPYXAIWen cpeas ani npeobpasosa-
Tenein — o1 -40 po +85 °C. Temnepa-
TYPHEIN KOSPPUUMEHT BuIXOAHOMO HaMps-
weuwma — 0,019 %/°C. MakcumaneHan
eMKOCTe Harpyaky — 220 mk® {ans npu-
Gopoe rpynne R-78B ¢ TOKOM Harpysku
1.5 A — 1000 mxD).

PekomeHayeTcA 3awmnTa npubopoe oT
nNpoTexaHnn OfPATHOro TokKa (OT BbIX0AA
K BXOAY) NOAKNIOYEHUEM AMOAA aHOAOM X

i&o

Puc. 4

GuHa pesepbepaummn” OOOUBAKCTCA Tpe- = N . g
GyeMOoro ypoBHA 38/1@PKaHHOTO CUrHana. ) A 83 | 2% g H
CymmapHblii curHan GopMupyeTcs Ha ¢ g g 3 5 3. H E,, .
auixof1e DHY 1 MUKPOCXeMB 1 Yepea orpa- Craburm $ £<$ g E s o g - §§ A
HUuUTENBHLIA peauctop R17 1 koHaexca- saro g Em § ém z gs £ & : 'E- 8 = § § lj%
vop C17 nocTynaet Ha BuixoA yana (Beixoa P 35 3 g ,§ =2 2 g -g @ ;g » g; 3
7] o
B H1XHEM MO CXeME ronoXeHun JRnxKa : : min | max © 2 3 %
pesucTopa R19 3agepxavnii curHan He o
NPOXOANT B CYMMMPYIOLLYIO Liefb, NoaTomy |F [R-761.5-05 | 4.76..30" 05 |73 | 63 280380 20°
pesepliepauma OTCYTCTBYET, a B BepxHem |} |R-78B1.5-1.0 | 4,75..26 1.5 1 77| 20
FIONOXEHUK ypoBeHb pesepbepalivv maken- [} [R-78B1.5-1.5 | 4,75...18 15 (83 78 300...380
vaneH. Pekomenayemoe GupmMoin-usroto- I [R-781.805 |4.75..34" 05 | gy |11 280...380 20°
BuTEneM Mukpocxemb HT8970 conpotws- |f [R-781.8-1.0 | 4,75..18 18 1 76 7 280...430 30
NEHne 3TOr0 PE3NCTORA — HECKONLXO Ae- |F [R-78B1.8-1.0 | 4.75..26 ’ 80 [ 74 280...380 20
CATKOB KUNOOM. [lepemeHHbIM PE3UCTOPOM ([ FR-78B1.8-1.5 | 4,75...18 15 |8 | 81 8 300...380 30
R14 ycTaHasnmealoT pema 330epxku cur- |1 'R782.50.5 | 4,75..34° 05 | o7 LTZ 260...380 20°
Hana. Pesuctop R13 — orpanmmTenthbiid; |fi IR 762510 [ 475.18 | ,, i 7 &1 7 280...430 30
€ro conNpotMBAEHUe mMoxer OulTe B Npeae- R-7882.5-1.0 [4.75..34° ) 8 | 78 280...380 20
Nax QT COTEeH OM A0 ASCATKOB KMACOM. R-78B2.5-1.5 | 4,75...18 1,5 [88 | B4 9 300...380 30
o _ Hi[R-783.305 [4,75..34 05 [91 [ 81 260...380 20°
£ R i [R783310 [475..18 13 1 90 [ B4 7 280...430 30
"“.T|quan Yaen sadepuexu Hmﬂqg}_l % |} [R7863315 475347 ' 89 | 83 280...380 20
a) & i{i[R-78B3.3-15 [ 4,75..18 1,5 [91] B8 9 300...380 30
- € R-785.00.5 [ 65.34" 05 | g4 | 86 280...380 20°
Borx0d |R-785.0-1.0 6.5..18 5 1 B89 7 280...430 30
wiy—ven saﬂeprUHwﬂvz R-7885.0-1.0 [ 65..34° 93 | 88 280...380 20
R-7885.0-1.5 | 65..18 15 |94 | 92 9 300...380 30
R-786.5-0.5 8...34 05 | 95 | 88 20
R78B6510 | 0.34 | 65 1194 60 7| 280380 20
18 15 | 95 | 93 ) 300...380 30
Mpy KM3MEHEHMN CYMMAPHOro CODPOo- R780005 11340 05 1961 92 35"
TreneHuss pesuctopos R13, R14 wname- R78BOD-1.0 | 1234 8 1 95 | 93 7 280...3680 T3
HABTCA HACTOTA BHYTPEHHEro TaKTOBOrO | FEweo n e 15 34" o5 o7 94 35
reHepartopa, onpeaensiolan aaaepxky. C R78B12.10 | 16, 347 12 1 o6 | 95 7 280...380 5
YMEHBILUEHWEM COMDOTMBAEHUA TAKTOBAA || 'p7eis 68 | 16..34" 0.5 95 35
4acTOTa YBEAMMMBAGTCA W 3FAREPXKKA RTBB1510 | 20 38 15 1 97 96 7 280...380 35

YMEHbLUAETOR. KOHTPONeHas TO4KA © Bbl-
XOfHBIM CUMHANOM FeHePaTopa — BbIXOA
MYH,.. (BLIBOA 5} MMKDOCXEMBL.

CTpykTYypy yCcTpOiACTBA B pexwme
"Peeepbepaumns” UNNIOCTPVPYET CXeMa,
npeacTaBneHHan Ha pue. 4,a.

B pexume "OO0bemHOe 38y4aHwue”
{cm. cxemy na puc. 4,6) mcnonelyercs
TOALKO 330E€PXaHHbIA CUrHaN C Buix0aa
©OHY2 (BwBoa 14) MUKPOCXEMB), TOCTY-
nawowwmii Ha Beixog 2 y3na 1epea pe3ucTop
R21 n kongencatop C20. 3nemeHTbl
R17—R20, C16—C19 ansa paboTtul B 3TOM
PEXUME HE HYXHbI.

Marepman noaroTosmun
5. KOPONEB
r. Mocxea
Penaxrop — f1. flo , rpagina — A1, o

'Npw vanprxesmr 6onee 26 B 8xon HEOTXOAMMO LIYHTUPOBATE KOHABHCATOPOM
BMNOCTHIO 3,3 Mrd. “Tipn Kanprxexmk Gonee 30 B pxor HEOEXOAMMO LIYHTUPOBATL KOHAEHCETOPOM
BMNOCTBIO 22 MKD. *MUHMMANbHEIA PEKOMEHAYSMbIA TOK Harpyaku — 10 MA. Pabota 6ea Harpysiu
[ONYCTIAME, OOHAKD JHEMEHKA HEKOTOPHIX NAPAMETPOB HE MAPAHTUPYIOTCA. *IMpu oTCYTCTRIM Harpy3iM
BLIXOA WYHTUPOBAK KOHASHCATOPOM SMKOCTLIO 100 Mxd.

Bonbwun KN, nockoneky MocTpoelsl no

VIMITYALCHOMY MPMHLIMITY.

HexkoTopbie M3 3TuX Npbopoe CrnocobHL!,

echu HeobXxOAMMO, UHBEPTUPOBATL MOMAR-
HOCTb BLXOAHOrQ HAaNpsDKeHWA. O6LLMiA Npo-
BOZ NP TAKOM BKIIONENUM — MUHYCOBB#A CO
CTOPOHB! MVMTAHUS W TUNOCOBON €O CTOPOHLY
Harpysxy. TPeGyeTCcA NULLIL TIOMEHATL MEC-
TaMu TOYKM NOAKMOYEHUS fBYX BbIBOO0E
npecbpazoeaTens — EbIXOAHOMo U oBWero
{OH CcTareT ona Lenu Harpyak MUHYCOBbIM).

Homenknarypa 1 OCHOBHbE TeXHUNe-
CKue XapakTepucTvkn npeoGpasosateneit

i

BLIXOQY, @ KATOAOM K Bxogy. JonycTimo
Taxxe BkMouate amon Llotku no-
CNEeNoBaTENLHO-—COMAacHo ¢ Harpy3Koi.

Mpeotpazoeatenm rpynns: R-78B uaro-
TaBAMBAIOT KaK C MPAMbIMU, TAK U C U30-
rHyTeiMu og, S0 rpag, BbiBOAaMM, HTO OT-
MEYAKOT MHAEKCOM L. B KOKHILEe 0503HA4EHWA.

i Yicrions30BaHa MHOPMaLns caﬁ;
<www.recom-efectronic.com’.

PegaxTop — 11 Simaxmi
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AONONHEHUE K HANMEYATAHHOMY

E-mail: consult@radio.ru
Ton. 607-89-00

PALUO Ne 3, 2009

HALWA KOHCYJ1IbTAUNSA

MAPKOB B. Perynsitop BNaXHoOCT! B
norpebe. — Pagwo, 2008, N2 4, c. 35, 36.

NeuyaTHan nnaTa.

I'|9]:|‘I‘B)K BO3MOXHOrO BapuaMdta neyar-
HOU NAatel perynAtopa magbpaxer Ha
puc. 1. HaHel MOHTUDYIOT BCE SNEMEHTHI,
kpome T1, VD1, C1 (om, pmc. 1 BcTatee) n
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VS1,VS2,R1, RZ (pyc. 2 — tam xe). Mnara
PaCCaMTana Ha MPUMEHEHWE NOCTORHHBIX
peauctopoB MNT, noactpoeunbix CN3-19a
{R4, RB), xepamMnuecknx XxOHOEeHCaToOpPos
K10-17 (C3, C5—C8), okcuahbix cepum TK
dvpmMbl Jamicon (octaneHbie), pene PAC9
u onTpoHa AOT127A B kopnyce DIP-6.

BOPUCEHKO Q. QopmuporaTens
3BYKOBbIX CUrHanos. — Pagwo, 2005,
N2 1, c. 38.

NesaTHas nnaTta.

YerpoicTBo cobmnpaloT Ha nnave, vep-
TeX BO3MOXHOMO BAPHMAHTA XOTOPOKN Npef-
cTaenen Ha puc. 2. Ha el pasmeLers
BCE fIETANM, KPOME nepekniouatens SAT.
MNocTosiHHeie peanctopsl — MAT, noacr-

poeuHsle — Cr13-19a, koHgeHcatTopsl —
KM. Npu xOmMNoKOBKe naarkl Qkasanochb
ueneco0bpasKblM  NOMEHATL MECTaMu
anemenTel DD4.2 1 DD4.1, a Takke BXogbl
nocneaHero (BHeogu 3 1 4) n anemeHTos
DD3.2 (sue. 81 38) DD3.4 (ebiB. 121 13).
BxoAb HEUCMONBIYEMOrD INEMEHTA MUK-
pocxemsl DD4 {8uiBoasl 11—13) coeguHe-
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Puc. 2

Hbl C MEYaTHHM NPOBOAHUKOM LUWHBI
NUTaKud, a BXxoa J v K (COoTBETCTBEHHO
BbIBOAL 6 U B) HEMCNONL3YEMOro TpUrre-
pa MUKPoCXeMul DDS — ¢ oBuwm Nposo-
00M. He nokasakHee Ha Cxeme KOROeHca-
topbi C3—C5 (rakxe KM, eMmKocTuio
0,047—0,068 Mx®) — CNOKMPOBOUHLIE B
Lensx nNuTanua MUkpocxem. Lindpamm
1--8 y cTpeNOK HA KOHLLAX IMHUA INEKTPU-
HECKOW CBA3W, MAYLLWX K NEPEKIIONETENt0
SA1, oGo3naueHbl YCNOBHBIE HOMEPA ero
HENOOBMXHLIX KOKTAKTOR B HaNpaeneHny
cBepxy BHM3 (No cxeme). epemMulHky,
NpoXoAasILyl0 Mexny BosogamMym 2 u 3
Mukpocxemel DD4, maroTasnuealT w3
TOHKOrO MOHT@XHOro NPOBOAA A TENo-
CTOWKOWM M30NSUMK U BNavBaT Ao ycTa-
HOBKM Ha MECTO Mukpocxem DD3 v DD4.

KALLUKAPOB A. "MK wnewd™ B ox-
pasHoM ycTpokcTee. — Pagwo, 2005,
Mo 4,c. 41.

MNeuyarHan nnara npUemMHUKa.

Yeprex BO3MOXHOIO BapuaHTa newar-
HOW NAATH MPUEMHMKA OXPAHHOro ycT-
powcTea noxkalaH Ha pmc. 3. Ha Helt pas-
MEWEHE BCE AETANW, XPOME KHOMNKM SB1 1
¢rorotpanaucTopa BL1. MNnara paccuvraHa
HA YCTAHOBKY MNOCTOAHHBIX Pe3IUCTOpPOH

Iy
2
a
|3
g
o
o
o
a
£
5.158[g 5% b o 0o @ g
- —t— K1 —
vs1 o ¢ ¥
—K [*2 +] b4
bet—oa -
y. 2. o Kvi01A
VvT1 !R4 g
Q. 0b6g o [|R8 e
CSF oK R3 I L
‘;\EU 09 [ o——o
@:_/e R7 R op
[ o
i o DAt
031' ® |40 o5
c4
ROl ™y
® Ol iy

Puc. 3

MNT, noactpoeudoro CI4-1e, kepammusec-
kux koraevcaropos K10-17 (C3) nKM (C4),
okewaroro cepun TK pmpmsl Jamicon (C8),
TpaHancTopa cepum KT315 1 pene PAC15.
MNp xOMNOHOBKE NNATH OKA3aN0Ch Uene-
COODPa3HbIM NOMEHATL MECTAMU BNEMEH-
To nocnepoeaTensHoM uenu RBHL1,

OBPATHUTE BHVUIMAHUE

YPMAHYEEB B. Yacw:, ngyune no
GPS. — Pagwo, 2008, Ne 4, c. 32—34
{peaaxrop — A. fosirwia).

Ha npununnmnansHoi exeme 6roxa yn-
DABAICHNA H48COB HAOMCKH Y CTDENOK Ha
KORHUAX NMHMIA BREKTPUYECKON cBasn K
BoiB. 8, 19 DD1"™ i K Buis. 20 DD1” Heob-
XOAMMO TNOMEHRATL MeCcTamy (C LMHOA
nuTanua +5 B ponxeH ObiTe COGLVHEH
8808 20 DD1, a ¢ ofujmm nposofoM —
BeiBOLAL 8 v 19).

AHKYOQVHOB U. NpucTaBKka Kk mysib-
THMETDY QAR NpOBepKn CTalunurpo-
Hos. — Paawo, 2007, Ne 10, c. 59, 60

{penaxrop — H. Hevaesa).

Ha cxeme TpaHsucTopHoro npeobpaszo-
BATENS HANMPSKEHUR (CM. pyC. 3 B8 CTaTse)
HOMUAAMBHEIE CONDOTUBIEHIR DESUCTODOR
R2 11 R3 HEOBXOMINMO NOMEHATS MECTaMI.

Pegaxrop — B. @ponos, rpatuxa — B. @ponos
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flpeanaraeman BHUMAHUIO YWTaTeneil KOHCTPDYKUWR npegcras-
nser coboit CBETOANOARHO-MEXBHUWYECKHA UMUTATOP Urpnl ABYX
MbILET B HACTOALHBINA TEHHUC. 3Ta UrpyLIKa MOXET CTaTh XOPOLUINM

noaapKkoMm.

Buemnuﬁ BUA KOHCTPYKUWM MOKA3aH
Ha pmc. 1. Urpyweynbie mbiwara
noouepeaxo "yaapsuor” paxetkammn no

"MAYY", XOTOPLIA € PA3ANYHOIN CKOPOCTHIO
NepeMeLaeTca MEXAY HUMU N0 MIpOBO-
My NOAI0. YCTaB, MblWaTa Nepuoanyecku

4

. i MrpywKa-cyseHup “TeHHuc”

OTABLIXAIOT, a HePe3 HEKOTOPOe BPpeMs BO-
306HOBANAT Urpy.

CxemMa ycTpolicTea NoKazaHa Ha puc. 2.
Nepexniouenne ceetoanonoa HL1—HL7
MMUTHPYET ABnXeHue maya, a pene Ki,
K2 — mexaruyeckoe AsUXeHne KapTOH-
HeIX QUIypox WipOoKoB. ¥3en Ha MUXpo-
cxemax CD1—DD3 ynpaensier ux pabo-
ToWh, Ha mukpocxeme DD1 cobpar rexe-
parvop UMNYNLCOB, 4acTOTy CNEAoBaHWA
KOTOpBIX 3383107 xOHgeHcaTop C1 n pean-

Puc. 1 crope R1, R2. Tpurrepbl cyeT4Mka 3ToW
MUKPOCXEMBI NOCNeaoBaTentHo OensaT
4acTOTY UMIMyNLCOB reHeparopa Ha asa. B
peaynstare Ha seixomax 2°, 2°, 2° (coot-
, BETCTBYIOLME BRIBOAN 7, 5, 4) noAsnaioT-
: €A UMNYNLCH), HACTOTH CNEA0BAHWA XOTO-
o pbiXx OTHOCATCH ¥xak 4:2:1, UMEHHO OHU K1
. o 3808107 CKOPOCTL NEPeKNIOHeHUA CBETO-
AUOAOE W, COOTBETCTBEHHO, CKOPOCTb
LOBWXEHMS) MAYA,
Mynetwnnekcop DD2 komMmyTupyeT
3TV UMNYNBCHI, NOGABAA WX MOCYEPEAHO
Ha Bxo4 pecaTuyHoro cuyetswka DD3,
BCNeAcTene 4ero MNpoMCXoAwT CMeHa
Temna wurpdl. lNepebop aapecHLx XKOpoB
K Bb16 15 DDI-DD3 ~= P
VD3 KC133A Kt ¥y
73
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R7

K 66082003
K roan Vrf

Yctpoiicteo cobpaHo Ha Tpex nnartax
13 GONLIMPOBAHHOIO C OOHOW CTOPOHBI
CTEKNOTEeXCTONMTA TONWUHOW 1,5 MM,
NHAMKATOR CMOHTUPOBAK Ha ABYX NNaTax
(pmec. 3, 4), CogauHEHHLIX NOL NPAMbIM
YoM € NOMOWLK NPOBOAOYHLIX Mepe-
MbIYBK, KOTOpLIE BMawealnT B8 COOTBET-
cTeyiowue oTBepciva A, B u B, K nnare,
Ha KOTOPOW YCTaHOBNEHbI CBETOAMOABI
{cm. puc. 3), Han pe3ncTopamMn NpUKNen-
BaIOT OTpe3ok T-obpasHnora npodwns U3
npactMaccel {CM. puc. 1), CUMBONU3IN-~
pyioIMiA TEHHUCHBIM CTON € CETKOW.
Caeroamopbl 0oMkHbl GbiTe pacnonoxe-
Hbl Hd PacCTOAKWA NpuMepHo 20 MM OT
Anatel, UX NPUNAVBAICT K NNATe Ha BCIO
ISTHY BbIBOAOB.

Y pene P3CY {nacnopt PC4.524.201
wnn ucnonuenne PC4.529.029-01, co-
npotuenerue ofmorkn 450...550 Om}
CHUMAIOT KOPNyCobl U YAANAIOT KOHTAKT-
HbIE rpynnsl BMECTe C BuisogaMu. OcTas-
WUMWCA BHBOAAMM OOMOTOK pene enam-
82T B NNaTy (prc. 4}. U3 MArKOW cTanb-
HOW nposonokn pamametpom 0,6...1 mm
W3roTaBAMBAICT aepxatenn ¢urypok 3
{pnc. B), KOHUB KOTOpLIX narnbalT B
auae "3meek” 2 A MYHLWEro CKPeEnnexn
3neMenToB. [logaroToBAEHHBIE OeTann
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MYNBTUNNEXCOpA Takxe OCylecTenaev
cuetink DD1 wmnynscamu ¢ ewixonos 2"
n 2" {euiBOALI 1 1 3). Kpome T0ro, um-
NyNecel ¢ Buixoga 2'2 (BeIBog 2) cueTduka
BD1 yepea avog VO 1 nOocTyNaT Ha BXoA
obrynexua cqetanxa DD3, 6nokvpys 1eém
caMeiM erg paboTy — T1ak GOPMUPYIOTCA
nay3asl 80 BPEMA Urpbl. C xaxXabim uMNysib-
COM, NPMXOAALLMM Ha Bxog CN cuetuuxa
DD3, Ha ero Buxoaax NOcnenosavensHo
NONBARETCA BHICOKMIA ypoBeub. Koraa
BLICOKMIA YPOBEHb YCTAHABAWBAETCH HA
Buixone 8 (swison 9), Yepes auog VD2 oH
noctynaet vaexog R (BeiBoA 15) cueTynka
DD3 u ofihynaer ero. 3aveM uMkn NOBTO~
pRETCH.

Ceetoguoas HL1—HL7 pacnonoxent
H3 Nnate Tak, 470 "CBETOBON MAY" Asu-
HETCA MO IAMKHYTON IMHMU B BUAE "BOCH-
MEPKM®, NpOXOOsA "Hah CETKOW" aBexabl
3a oavH umkn, Ceetoamnop, HL7, cumBonn-
3VPYIOLWUIA MAY HAA CETKOW, 38KUTaeTCH
nBa pa3aad, MockoNbKy OH MOOKNIONEH K
ABYM BHIXOOAM CHETUMKA Nepes Pa3eAsul-
sawwme auonsl VD4, VDS,

TpaHavcTopel VT1, VT2 kOMMyTHPYIOT
COOTBETCTBEHHD OOMOTKM pene K1 un K2.
Koraa TpaHanucTop OTXPLIBAETCH, Hepea 06-
MOTKY pEne Ha4MHaeT NPOTEKaTs TOK, AKOPb,
NPUTArMBaACE X MArKUTONPOROAY, 3acTas-
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Puc. 6

nAeT PUrypky OTKNOHATHCH, UMMTURYR G
XaPaKTEPHLIM LENHKOM YOAP N0 MANy.

MNMocnenoBatenbHO BKOYEHHBIN CTa-
Ovnnrpon VD3 noruxaer Hanpsxerue
UTAHMA MUKPOCXEM BO AONYCTMMOro
aHauenvn 15 B.

K K1, K2,vD6, VD7 =—

COBAMHAIOT C NOMOLWLEID kKnen "Moment”
unu "Mononut” cornacko puc. 8. Buicoty
¢urypok 1 nyywe Beibpate B Npegenax
5...8 cm, 2 3330p MEXay AXOpeM 4 U mar-
HUTONPOBOAOM 5 pene ycTaHoBUTL pas-
Heim 0,7...1 MM,



Bonbwylo 4acTb 3NemMeHToB y3na yn-
paBfieHNs MOHTUPYIOT Ha MNnate, YepTex
KOTOpPOW MnokaszaH Ha puc. 6. MNnatobl nH-
AVKaTOpa COeAUHNAIOT C NNatow ynpasne-
HUSI XIYTOM M3 OAWHHAAUATU MPOBOAOS.
MNuTaloT ycTponcTBo OT Asyx Oartapen
"KpoHa", "KopyHA" nan mx vMMNOpPTHBIX
aHanoros, COEANHEHHbIX NocnenoBaTenb-
HO. UMnyneCHbIi NoTpebnaiemMbliit TOK He
npesbilwaeTt 40 MA.

Mnatel n 6aTapen NUTaHna 3aKpennaIoT
Ha OCHOBaHWW, U3roTOBNEHHOM U3 N30Ns-
LUMOHHOro matepwmana. BCio kOHCTpykumio
NOMELLAIoT B KOPMyC, NPEeacTaBnsiowmniA

coboi npo3paykulil Napannenenuneg,
KOTOpbIth COGpaH U3 OTPE3KOB OpraHuue-
CKOro CTekna, COEANHEHRHbIX NPO3payHOo
NUNKOI NeHTon — ckot4em. OaHy n3 6oxo-
BbIX CTEHOK KOpMyca MpUKpennsioT nono-
CKOIA CKOTHa TOMbKO B BEpXHEn 4actm —
nony4aerca HekotTopoe nopobve asepubl.
BHyTpeHHee npocTpaHCTBO KOpnyca pas-
[ENAIOT Ha [BE 4acTu Nneperopoakon u3
LBETHOW MnacTmaccChl (NnactvHa cuHero
useta Ha puc. 1), oTropaxveas nnatbl
vHavkatopa. B atoi neperopoaxe Heob-
XOAUMO MPesyCMOTPpEeTe OTBEpCTUe Ans
COEAVHUTENBHOMO XryTa.

B ycTpoicTtBE MOXHO MPUMEHUTb
NnOCTOsIHHbIE pe3ncTtopel MNT, nobble
NOACTPOEYHLIA Pe3nucTop U kepamuye-
CKU KOHAEHCATOp, TPaH3UCTOpbLI Cepun
KT315, avoabt cepuii 0220, K521,
KAO522, ceetoanonsl cepyvmn AN307 nnu nx
aHanory, B TOM uucrne u umMnoptHele. MNpu
NpPaBnNbHOM MOHTAXE U UCTIPaBHbBIX AeTa-
NAX YCTPOMCTBO HawvHaeT paborartb
cpagy. MNogctpoeyHbim peanctopom R1
YCTAHaBANBAIOT XENnaemMyld CKOPOCTb
Urpbl.

Penaktop — B. Yya+os, rpagmka — 10. Anapees,
¢oro — asropa

IBe 3N1eKTPOHHbIe CUPEHb!

B. POlMOTOB, r. CesepoaBMHCK ApXaHrenbCcKok ob.

ABTOp cTaTeby — yqawmséicss cegbmoro knacca obwjeobpasosaresb-
Horo nmyest Ne 17 r. CeBepogsuHcka. OH 3aHUMaeTCcs B ropoackoM
YEeHTpe IOHOLWEeCKOro Hay4Ho-TeXHUYE€CKOro TBOPYeCcTBa B KPYXKe

PagHNo3neKTPOHNUKHY,

KOoTOpbIM pyxkoBoguT Buxrop MWBaHoBHY

XoxnenHko. NMpeagnaraemMsie yCTPOHCTBA MOTyT Ha¥TH NPpUMEHEHUe B
cucTemMax TPEeBOXHOIO ONOBELYEHHNS W OXPaHHOW CUTHann3ayumu.

3 BYKOBbIE 3/1EKTPOMEXAHUYECKUE U
3NEKTPOHHLIE CUPEHBI LUMPOKO UC-
MoNb3ylTCA A1 OMNOBELUEHUS B 3KCTPEH-
HbIX cuTyaumax. Ha nebonblumx npepg-
NPUSTUAX, B LWKONAx, 0COGEHHO B CENMbC-
KOW MECTHOCTU, MOXHO NMPUMEHUTL Npea-
naraemMble cCuUpeHbl, cobpaHHble u3 fo-
CTYNHBIX HEAOPOrVX Aetanei. 3a OCHOBY
Obinn NPUHATBHI CXEMbI YCTPOMCTB, Onnca-
HUe KOTOpbIX AaHOo B kHure Ueawosa b. C.
“"Camogenku 0OHOro paavomobutens”
(M.: DOCAAD, 1988, c. 27—31).

Cxema cupeHbl Ha TpaH3ucTopax Noka-
3aHa Ha puc. 1. leHepatop 3ByKOBOWM
4acToTbl co6paH Ha TpaH3uctopax VT4,
VT5 no cxeme HECUMMETPUHHOTO MyNETU-
Bubpatopa. Ero Harpyaxoii aensietcs am-

Hammyeckas ronoska BA1. Yacrota reHe-
paumm 3aBUCUT OT EMKOCTU KOHAEHCATo-
pa C4, conpotuenennii peauctopos R7,
R8, napameTpoB TpaxaucTopos VT4, VTS
M HanpsixeHus Ha KongeHcatope C3. Ha
Tpanauctopax VT1, VT2 no cxeme cum-
METpU4HOro mynsTnenbpatopa cobpax
reHepatop wHGpPa3ByKOBOW 4acToThl, Ha
Tpanauctope VI3 — 3MUTTEPHbLIN NOBTO-
putens.

Bbix0QHOM curHan reHepatopa nHdpa-
3BYKOBOW 4acTOTbl C NEPUOAOM CNeaoBa-
HUSi UMINYNBCOB HECKONBKO CEKYHA jepe3
pe3sucTtop RS noctynaet Ha 6a3y TpaH3n-
ctopa VT3. Korpa tpaHauctop VT2 3a-
KpbiT, Ha pe3uctope R4 HanpsixeHue
6n13Ko K HyNio, Tpan3ncTop VT3 OTKphIT 1

—»-458B

R1 [/ x16B [/|R2 K|R3
6.2« 71100 x [N100 «

Puc. 1

VD1 KO5226 R2 1M K gwe. 7 DD1

R1 P
c2 R6 |/ /| R7
47 Wik x 100 BA1
| C3
—too4a7mk 3
<
VT1
KT315B "
DD1 K561NES
KT81
Kebie 14 DD1 8165 +

npoucxoanT 3apsiaka koHpencatopa C3
yepe3 peaunctop R6. Korpa TpaHauctop
VT2 oTkpLIBAETCS, HAaNPSXEHUE Ka peauc-
Tope R4 Bo3pacTtaer no4Tu A0 Hanpsxe-
HUSI NUTaHUSA, YTO NPUBOAUT K 3aKPbIBA-
HUIO Tpan3aucTopa VT3 u pa3psake KOK-
peHcatopa C3 1epes peanctopel R7, R8 n
6aay TpaH3ucTopa VT4.

Mockonbky HanpsXxeHue Ha KOHAEHCca-
Tope C3 nepuoguyecky nnasHO U3me-
HReTca (Bo3pacraet, ybuiBaeT M cHoBa
BO3pacTaeT), TO B COOTBETCTBUU C HUM
M3MEHSIETCA 4acToTa 3ByKOBOrO reHepa-
Topa. Tak HopMUpPYeTCA CUrHan CUPEHDI,
TOHANBHOCTL KOTOPOro Takke NNaBHO u3-
MEHSIeTCS.

Ha puc. 2 nokasaHa cxema BTOpOM
CUPEHBI, B KOTOPOM reHepatop nHdpassy-
KOBOW 4acTOTbl NOCTPOEH Ha NOrMHYeckomn
mukpocxeme K561ME5. Ha anemeHTax
DD1.1—DD1.3 cobpaH reHeparop nps-
MOYIrONbHbIX UMIMYSILCOB, CKBAXHOCTb KO-
TOPLIX (OTHOLLEHWE nepuoaa cnepoBaHus
K OAUTENBHOCTU UMNYNbCa) 3aBUCUT OT
conpotuenenuss peauctopos R2 un R3.
OnemeHT DD1.4 paboTtaer kak MHBEpPTOp
curHana. [eHepaTop 3BYKOBOW 4acTOThl
cobpal Ha Tpanauctopax VT1, VT2 no
TaKOW Xe CXeMe, Kak U B Nepson cupeHe.
CwurHan c Beixoga anemeHTta DD1.4 ynpas-
NAeT 4acTtoTou 3Toro reHepartopa. lMpu
HaNPsHXXeHUU BLICOKOTrO YPOBHS HA BLIXOAE
anemeHTa DD1.4 npoucxoaut 3apsaka
xoHpeHcatopa C2, npy HU3KOM ypoBHE —
ero paspsagka.

BonbluMHCTBO AeTanen Nnepson n BTO-
DO CUPEH, KPOME AMHAMMYECKOWN rofoB-
KM, YCTAHaBNMBAIOT Ha MeYarTHbIX nnarax
M3 OOHOCTOPOHHE (ONLrMPOBAHHOIO
CTEKNOTEKCTONUTa TonwmHon 1...1,5 Mm,
YepTexun KOTOpbIX NOKa3aHbl Ha pUC. 3 U
puc. 4 cooteeTcTBEHHO. BHewHun Bug
CMOHTUPOBaHHLIX YCTPOWCTB — Ha pUc. 5
v puc. 6.

NpumeHeHbl peanctopel C2-23, MIT,
OKCUAHLIE KOHAEHCATOPbI — UMMOPTHLIE, B
3BYKOBOM MEHEPATOPE NPUMEHEH KOHAEH-
cartop K73-9, B reHepatTope MHGhPaHU3Kon
4acToTbl BTOpOW cupeHbl — K10-17.
TpaH3uCTOpLl CTPYKTYPHl N-pP-N MOXHO
npumMeHnTe mobsle u3 cepuin KT315,
KT3102. TpaHanctop KT81665 3ameHum
Ha TpaH3ucTopbl cepuii KT814, KT816 ¢
nobeiMn  OyKBEHHBIMKM  MHAEKCaMU.
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BLIXOAHBIM TOKOM

- 00,5 A.
HanaxueaHus
He  Tpebyercs.
N MNpu xenaHum To-
HaNbHOCTE CUIrHa-
na nepeoi cupe-
Hbl MOXHO Mn3me-
HATb noabopkon
koHaeHcaTopa C4,
a propoir — C3.
CxopocTb nameHe-
HWS 4ACTOTHI B NEp-
BOW CUpeHe Ocy-
wecTenawT Noa-

60 6opxoin  KOMaeH-
catopa C1, a Bo
-45B KBA1 BTOPOM — KOH-

1

1
c3 s

C41-

R?

il llwl i

40

° 1]
ERE

Puc. 4 +458 KEAT

-45B

=
Oeww
e

i .

= poOM COMPOTURAE-

AeHcatopa C1 vnn
peaucropos R2,
R3.

YerpolicTtea pa-
60FroCnOCcCobHL B
VHTEDBANE NUTAal0-
WO HanpsXeHns
4..12 B. OpHako
NP 3T0M, BO-Nep-
BblX, W3MEHWTCA
TOHANEHOCTD, YTO
MOXeT norpebBo-
BaTe  OCNONHK-
TeNLHOrO  Hana-
XuBarua. Bo-Bro-
PpuiX, Npu ysenun-
HYEHWUU MUTaKLe-
ro HENPAXEeHUA
Heo6x0avMOo NpW-
MEHATL JUHaAMWU-
Heckue TrofoBXu

_ . Oonktlei MOLWHO-
Pne. 6| o a npu uc-
MoNLIOBAHUN Ma-
AOMOLLHBIX NOCne-
AOBATENBHO © HW-
MW CREOYET BKAIO-
YATB racsaUmin pe-
3UCTOP CONPOTUB-
nervem 1..50mu
MOWHOCTBO  He-
CKONBKO BATT.

A YcTponucTaa
MOXHO UCTNONL30-
BaTb KaK UWCTOMHUK
cUrHana ana Moul-
Horo ¥34. [fns
3TOr0 AUHAMUHEC-
KylO ronoeky 3a-
MEHAIOT PE3nCTo-

Puc. 5|

BHMNPSAMWTENbHBIE, HanpuMep,
cepuin K102, K4103, KA510,
KO521, KA522, 0220. AnHamn-
4yeckan ronoeka -— mobana cpegHe-
4ACTOTHAA UK LIMPOKONOAOCHAA C
CONPOTUBAIEHUEM KATYLLKN HE MEe-
Hee 8 Om n MowwHocTeio 6onee
2 Br. Nwrarb yCTpORcTea MOXHO QT

Huem 10...12 Om. Curban cHUMAKT ¢ pas-
OEenuTenbHOro konaeHcatopa (C5 — wa
puc, 1). [lna ocrabnesna curHana MoxHo
NPUMEHUTL PE3WCTUBHBIM aenutenb. B
TAKOM BapuaHTe cupeHa Bovina NPUMEHeHa
COBMECTHO C MOWHBLIM TPEHCIALMOHHBIM
Y34 u ucnone3oeanace B nvuee ans
foQaqK CHUIHaNa Ha YHEHWAX NO rpakaaHe-

Muxpocxemy KSG1/IES MOXHO 3amerunTh
Ha KS61NA7 Juogs — nobbie kpeMHne-
Bbie MAanNOMOLUHLIE WMMNYALCHLIE WA

Harapen axkyMynaTOPOR WM ranbsaHUye-
CXMX IMEMEHTOR, @ TaKXe 0T CeTEBbIX CTa-
OUNN3NPOBEHHBIX MCTOMHVKOB NMUTAHUS C

KOW 0B0poHe. - B
PenaskTop — H. Hevaesa, rpadwvka — H. Hevaeea,
BTG - Atrope

PAfINO Ne 3, 2009



"TpeHaxep" AN KOTEeHKa
A. BYTOB, c. Kypb6a Sipocnasckoii o6n.

Ecnm y Bac nogpacTtaeT KOTEHOK, TO
emMy B nepuog pa3sutusi Tpebyrotcs
aKTMBHbIE PU3NHECKKE HArpy3km — urpkl,
4TOOb! OH BBLIPOC CUSIbHBIM U 300POBbIM.
MHoOrve ¢ geTcTea NOMHSAT TAKYI0 Urpy — K
BEPEBOYKE NPUBA3LIBAIOT haHTUK u, pas-
MaxuBasi UM B pasHble CTOPOHLI, 3acTaB-
NAKT KOTEHKAa Gel'aTb 33 HUM CNOMSA TONo-
BY, C 3aHOCaMu 1 KyBblpkamu. 310 obLLwi
L151 BCEX XWULLHWMKOB MHCTUHKT — JIOBUTH

Hus, coBpaHHOM Ha CneLmanaupoBaHHON
murkpocxeme M51785SP (puc. 2). Takown
anekTpoasuratens paboTtaeT O4OCTaTO4HO
TVXO, U KOTEHOK €r0 HE NyraeTcs.

Potop anekTpopeuratensi 6yner spa-
uiaTbCH, €cnu Ha Nnaty nogaTb NUTal-
wee HanpsixeHuve 9...12 B, a Bxoa ynpas-
NeHns coeguHuTb C NMOCOBOW NUHUEN
nuTaHusa (pyuc. 3). 3Ty HanpsaAXeHus
MOXHO Takxe noaaTb HENOCPeACTBEHHO

Ha BbIBOALI MMKpOCxeMbl M51785SP:
9...12 B — Ha BbiBOg 17, 06WMIA — Ha
oAvH u3 BoiBoaoB 23—26, a BbiBog 22 —
Ha BXOM yNpasneHus.

Y106b! "TpeHaxep” NuToMuy 6bICTPO HE
Haa0en, MOXHO cobpaTb YyCTPOMCTBO aBTo-
MaTUYECKOro BKJIIOHEHWS SNeKTpoaBuraTe-
ne, KOTOpPOe B Te4YeHwe OonpeaeneHHoro
BPEMEHHOr0 MHTEpBana ynpaesnseTr ero
paboToit. Cxema Takoro yCTpowncTea noka-
3aHa Ha puc. 4. B ero coctas BxogsiT pene
BpeMeHwn Ha noruieckomM anemexte DD1.4
¥ reHepaTop NPSMOYroNbHBIX UMNYNbCOB
Ha anemeHTax DD1.1—DD1.3.

B MCX0AHOM COCTOSIHMKM KOHAEHCATOP

C2 pa3psixeH, Ha BbIXO-

- [Puc. 1]

L]

"'b

Puc. 2

H ae anemeHTa DD1.4 Ha-
npsXXeHue HU3KOro
YPOBHS1, 1 reHepaTop He
paboTaeT. Ha BLixoge
anemeHta DD1.3 —
| BbICOKMIA YPOBEHDb, a Ha

| | BBIXOZE anemMmeHTa
DD1.2 — Huzkuin, nos-
TOMY pOTOp 3NeKTpO-
apuratens He BpallaeT-
cs. Npwu kpaTkoBpEMEH-
HOM HaXaTuu Ha KHOMKY
. SB1 "Myck” koHAaeHca-
TOp C2 6BICTPO 3apsixka-
eTcsl 4Yepe3 pe3ncTop
R4. Ha Bbixoge 3anemMeH-
" 1a DD1.4 6ymeT BbICO-
KWW ypOBEHb, paspe-
wanowwui paboTty reHe-
patopa uMnynscos. lNe-
puoa  CnegoBaHus M
LUTENbHOCTL UMNYNb-
COB Ha €ro BbIXOAe
(sbiBog 10 3nemeHTa
DD1.2) onpegensitotcs
CONPOTUBEHUSIMY pe-

e

ui
"we
-

BCE, YTO ABMXETCH M MEHbLLUE UX NO pas-
mepy. Ho He Bcerpa ecTtb BO3MOXHOCTb U
XenaHue paseBnekatb CBOEro nobumua
Takum 06pa3om, a NOABELLEHHbIE HA BE-
peBO4Kax HENOABUXHbIE UTPYLLKWN BLICTPO
HapoenalT U OH He obpaliaeT Ha HKx
HVKAKOro BHUMaHWS.

Jinst Toro 4Tobbl HaCTUHHO CKPaCcuTL ero
CKYKY W [laTb NOBOA NOPE3BUTLCS, Npeana-
raeTcsi 3roTOBUTL A1 HEr0 HECNOXHbIN
3NEeKTpOMexaHn4eckuii "TpeHaxep”. OH
npeacTtaBnsieT cobor NogBeELLEeHHYD Ha
PEe3nHKE MUHMATIOPHYIO NYLLUNCTYIO UIPYLL-
KY, HanpuMep MbILLOHKa, KOTopasi NpuBO-
AUTCA B OBUXEHWE TUXOXOOHbIM Mano-
LUYMHBIM 371EKTPOABUTaTENEM.

Ecnu y Bac Bce elle coxpaHuncs auc-
KOBOA, MMBKNX MarHWUTHBLIX NATUAKAMOBbBIX
AWUCKOB, He crewmTe ero pasbupatb Ha
3anacHble YacTu unm BelbpacbiBaTb. Haxo-
OSLUMACS B HEM 3NEKTPOABUratenb s
BpaLLEHUs1 AMCKOB MOXET CTaTb OCHOBOW
Ans npegnaraemMoro “TpeHaxepa”. ABTOp
MCNONb30Ban NATUAIONMOBLIA ANCKOBOA,
¢upmbl TEAC, kotopbin pa3bupatot u
aKKypaTHO M3BNEKalOT NnaTy C 3NeKTpo-
psuratenem (puc. 1) n ysnom ynpasene-

—> +9..12B
—> Obwwit
—> Bxopg ynp.

Puc. 3

3ucTtopoe R1, R2 n em-
KOCTbKO KoHgeHcaTopa
C1 v cocTtaensT npu-
mepHo 4 ¢ n 0,5 ¢ cooT-
BETCTBEHHO. BO Bpems
AencTBus  uMnynbeca
pOTOp HauywHaeT Bpa-
LLeHre 1 yCneBaeT cae-
natb Heckonbko 000-
pOTOB.
Mpogonxunrteno-
HOCTb BblAEPXKW Tau-
Mepa COCTaBnseT OKO-
N0 WECTU MUHYT, W

Kees 14DD1 44—

AN VD1 KAS21A

ll o
47OMK O1MK
x16B

o O6wmi

Kebie 7 DD1 44—
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9
Puc. 4

DD1 K56111A7
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korpa konpeHcatop C2 paspsautcs
yepes peancrop R3, Ha Bbixoae aneMeHTa
DD1.4 yCTaHOBUTCA HU3KWIA NOTUYECKUIA
YPOBEHb, KOTOpbIA 3anpetut paborty
reHeparopa. [ns noOBTOPHOro 3anycka
"TpeHaxepa” Heobxo0arMO CHOBA KpaTKo-
BPEMEHHO HaxaTtb Ha KHonKy SB1.

Mpu unsrovosneHun “TpeHaxepa“ K
poTopy (CM. pucC. 1) C NOMOLWLIO MOWHOIO
nasnbHUKa NpMNavBalnT NeTno B BuAe
PaBHOCTOPOHHErO TPEYronkHuKa Co CTo-
POHOWM OKONO 15 MM, BLINONHEHHYIO U3
TONCTON MEepHOW npoBONOKN. MecTto
KpennexHus netnn nogbupatoT Akcnepu-
MEHTanbLHoO — 4Yem ObiICTpee Bpallaercs
poTop, TeM 6arxe K LEeHTPY OHa [oNXHA
6uiTe NpunasHa. K nemne npuesisbiBalOT
opvH koHeu 6enceBoit pe3uHkn puamer-
pom 1...2 MM 1 pauvHoit 60...100 cMm. Ha
€e BTOPOM KOHUE KpPensiT UrpyLiky mac-
coin no 20 . cnonb3oBaTh HEPACTAXU-
MYIO0 BEPEBKY, HUTKY, pbiBONOBHYIO NecKy
HEnb3s.

Nnary anekTpopsuratens MeTannuye-
CKUMW NNAHKAMW KPENSIT K AEPEBSHHOMY
6pycky, DOCke unu OpYroMy OCHOBaHUIO
TaK, 4Tobul oHa Gbina pacnonoxeHa nog
yrnom 15...25 rpapn. K ropyu3oHTanbHOM
nosepxHOCTU. "TpeHaxep” ycraHaBnu-
BaIOT HAa KPalo CTONA MNYM NOAOKOHHWKA 1
ANR HapEeXHOCTU AONONHUTENBbHO 3a-
KpennsaT cTpybunHoin. Ho MOXHO 3akpe-
NUTL €ro 1 Ha HUXHEN CTOPOHEe CToNnetu-
Huubl crona. Korpga anektpogsuravenb
paboraer, urpywika COBEpWaeT Bpalua-
TENLHO-NPLIrAWNE  ABUXKEHUR, 4TO
Hennoxo 3abaBnsier NywMCTYOro apyra
CEMBM.

Bce pevanu yctponcrTea aBroMatuye-
CKOMO BKSIIOYEHUSI MOHTUPYIOT Ha MakeT-
HOI NeYarHoN nnare, KOTOPYIO NOMELLAIoT
B KOpNyC noaxoaswero pasmepa. Mcnonb-
30BaHbl peavcropbl MNT, C1-4, C2-23,
VMMNOPTHLIE OKCUAHLIE KOHAEHCATOPbI,
korpercatop C1 — K73-17, MOXHO Takxe
NPYMEHUTL HENONSPHBLIN OKCUAHBIN K50-15,
koHgeHcatop C4 — K10-17, KM. Mukpo-
cxemy K561J1A7 MOXHO 3ameHuTb Ha
KP1561NA7, 564N1A7, CD4011A. Ovop
NpYMeHM NGO MaNOMOLLHBIN UMINYNb-
CHbI W BLINPSIMUTENBHBIN KPEMHWEBBIN,
Hanpumep, KO5036, KOS510A, KO522b,
KO103A, KO1036, 1N4148. ina nutaHus
"TpeHaxepa” NopoMAET UCTOYHVIK NUTaHKSA
C BbIXOOHbIM HanpsxeHveM 9...12 B. Bo
BPEMSs BPaLeHWs poTopa noTpebnsembin
TOK coctaBnser okono 70 MA, a npu ero
WUCKYCCTBEHHOM TOPMOXEHWW BO3pacTaet
p0 300 MA.

HanaxwBaHusn ycrpoicrBa He Tpeby-
ercs. Mpu xenaHnm nopbopKor pe3ncro-
poB R1 1 R2 MOXHO npnaath urpyLuke apy-
rylo aMHamvky noeepexusi. HYem 6Gonbtue
conpoTuenexHve pesvcropa R1, Tem pexe
6yneT BKMOYATLCH ANEKTPOABUraTenn;
yem Gonblue CONpOTUBNEHWE pe3ncTopa
R2, vem 6ontie 06OPOTOB ycneer cae-
NaTb POTOP NPY KXKA0M €ro BKIIOYEHUN.

PenaxTop — H. Hevaesa, rpa¢wxa — H. Hevaesa,
¢oro — asTopa

Urpa "BasaTune 3amka”

B. KOHOBAJIOB, r. MpkyTck

NMpegnaraemas urpa UMUTUPYET CUTYaLUIO "CpaXeHus 3a 3aMoK”.
3agauya Hanapawowmux — 3axBaTuTb €ro, a o60pPOHAIOLMNXCS — He
nponycrure "Bpara”, BOBpPEeMSsI NOQHAB MOCT Yepe3 OKPYXaloLnim

3aMoK poB.

Hepememenme “Bpara” UMUTUPYIOT
CBETOAMOAL. 3awuTHUKKM  3aMKa
LONXKHB BOBPEMSI NOAHNATL MOCT, 4TOOb!
Hanagawoue ynanv B pos. B atoM cnydae
nobega Ha CTOpPOHE 3AUTHUKOB, O 4EM
CBUAETEeNLCTBYIOT NOKa3aHus undpoBoro
vHpykaropa. Ecnu MOCT nopHAT € Ono3-
paHvem, 3aMok byneT 3axBayeH n nobena

MeHseTcs u ceeropuopbl HL2—HLS, vH-
AVUMDYIOLLVE NONOXEHME arakyiowmx,
NOOYEPERHO 3aXMraloTCsl U racHyT. Hac-
TOTY CnepoBaHus MMNYNLCOB, KOTOpas
onpeaensieT CKOPOCTb NEPEMELIEHNS Ha-
nagarwmx, perynupyroT nepemeHHbIM
peauctopoM R1. Ha anemenTax DD1.2,
DD1.3 cobpaH reHepartop WMNyNnLCOB

NPUCYXAEHA HANaAALLWM. 3BYKOBOI1 4aCTOThI, KOTOPbIN YNpaBnseTcs
R3 51x [—® Kebe. 14DD1,DD2, ewie. 16 DD3
—1 |
DD3 KS61MES HL2 A,
114 3 R5510 / -3\
CNICT10| 0 S
4 RBS10 7 | SAT
DD1.4 2 HL3 % |"Bkn ™
4 4o R7.510 o R
¢ e T
5 R8510 !
6 9B |
13cH 718
HL5
8 il
_— —— N
15 12 N/n s
DD2 4

—
s

3 HL2—HLS AN307TM
VD1—VD3 K15226

HG1 AJIC324A

DD21

DD1 K561/1E5
DD2 K56111A7

DD22

“MNogbem MocTa"

HL6 AN307EM

mMnNyneCaMn NepBoro reHe-

paropa. [o3Ttomy xaxabin
"war” HacTynaowmx conpo-
BOXJ2€TCH KOPOTKUM aKy-
CTUHECKMM CUTHANOM.
3apava wrpawoowero —

(0 NOBHATE MOCT Tak, 4TOObLI
Hanagaowwme nonany B pos.

HL1 AN3076M
— Kewe. 7DD1, DD2, ebie. 8 DD3
Puc. 1
HA Bastue 3amka.
O™ K
// °
° R1

o

o/ Jo/ Jo / Jo HL
4% AR5 e’ ‘s Lo
SB1O MNMopbem Mocta HL6

Cpenatb 370 HaQO B TOT MO-

Puc. 2

Cxema ycTpoiicTea nokasaHa Ha puc. 1.
Ha nornyeckux anementax DD1.1, DD1.4
BbINONHEH PEryNUpyeMbIli reHepaTop UMm-
nNyNLECOB, KOTOPbIE NOCTYNAOT Ha BxoA, CP
cueTymnka-pgewmndparopa DD3. Mo mepe
NOCTYNNEHUS UMNYNLCOB COCTOSIHWE Bbi-
Xx080B cveTumka-gewmndparopa DD3 un3-

MEHT, KOrga noracHet cBe-
Tognon HL5. [opnsatne
MOCT2 OCYWLECTBNAIT HaXaTUem Ha
kHonky SB1. Ecnu 310 npowvsowno BO-
BpEMSI, HA BbixoAe 7 cueTyvka-pewmd-
patopa DD3 6ypeT BbICOKUIA NOrM4ecKuin
YPOBEHb, KOTOPLIN NOCTYNUT HA OAUH U3
BxogoB 3nemeHTa DD2.4. OpgHoBpe-
MEHHO BbICOKMUIN YPOBEHL Yepe3 pe3unc-
top R3 noctynuT Ha BXxOg 3NeMeHTa



DD1.4 v 3anpeTuT paboTty NepBoro reHe-
paropa MNynNbCOB — ABUXEHUE aTaKyto-
WX OCTAHOBUTCS. 3TOT YpOBEHbL NOCTY-
NUT Takxe Ha BTOPOW BXOQ 3INeMeHTa
DD2.4, Ha ero Bbixoae yCTaHOBUTCH HU3-
KWl ypOBEHb, @ Ha BbLIXOAE 3NeMeHTa
DD2.3 — Bbicokuin. MNoatomy Gyner cee-

4yTOo oO3HavaeT nobepy 3aAWUTHUKOB
3amka. Huskuin ypoBeHb € Beixoaa 3 ane-
meHTa DD2.4 nocrtynaet Ha BbiBOp, 13
DD2.1, no3aToMy Ha BXOAAX 3nemeHTa
DD2.2 6ynyT BLICOKME YPOBHW, @ Ha €ro
BbIXORE — HU3kuK, u ceetogmog HL1
"3aMOoK” noratieH.
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TMTb ceetopuop HL6, curnanuaupys o
TOM, 470 "Bpar” nonan B poB. Buicokui
YPOBEHb HanpsixeHus Yepes anoas VD1,
VD3 noctynut Ha anemeHTbI 3, b, C, d, e, f
vHavkaropa HG1 — 3aropurcst umdpa 0,

Ecnv 3awmTHnKM 3aMKa HaYyHYT Noab-
€M MOCTa C HeBONLLUMM ONo3AaHWMEM, Ha
Bbixoge 3anemeHta DD2.4 cHoBa yCTaHoO-
BUTCS BbICOKMIA YPOBEHL 1 cBeTogunoa HLE
"PoB" Gyper noraweH. Ha Bxopax ane-

meHTa DD2.1 6ynyT BbICOKME YPOBHMW, Ha
€ro BbIXOAE — HU3KWIA, NOITOMY Ha BbIXO-
pe anemeHTa DD2.2 — BLICOKWI 1 CTaHET
ceetuTb ceetopuop HL1 "3amok”, a Ha
csetoanopHoM mHpukatope HG1 3aro-
putcs undpa 1 — 3aMOK 3axXBayeH.

Mpw HaxaTtnm Ha kHonky SB1 npouncxo-
[AUT NOALEM MOCTa U OCTaHOBKAa WIphbl,
€CNK1 Ha Hee He HAXUMAaTb, BLICOKWIA ypO-
BeHb C Bbixoaa 8 (BbIBOA 9) cueTuymka-
newwndparopa DD3 nocrynut Ha Bxog R.
Mpou3onpger ob6HyneHWe CHeT4YMKa, wm
Hanapawouwue "BEepHYTCs” Ha MUCXOogHble
no3nuunn.

CseTogmoabl, VHBVKATOP, KHOMKA W
aKYCTUYECKUI M3nyyaTtent pasMeLLeHbl Ha
nepeaHern naHenu Kopnyca yCTpoKcTBa,
NEPEMEeHHbIN Pe3UCTOpP, COBMELLEHHBIN C
BblKNIOYarenem, — Ha 60koBon (puc. 2).
CBeToanoanL YCTaHOBNEHLI B OTBEPCTUS U
npukneeHsb!. Ins uHamkaropa fenaot OKHO
NPSIMOYroNbHON GOPMBI, @ HANPOTUB aKYC-
TUYECKOrO CUrHanm3aTtopa — OTBEPCTUS
AN NpoXOXAeHwust 3Byka. barapelo nuta-
HWUS KPEeNsIT Ha 3aaHel CTeHKe, OCTaNbHbLIe
[EeTaNM MOHTUPYIOT Ha NeYaTHoM nnave u3
0BHOCTOPOHHE PONLIMPOBAHHOIO CTEKO-
TEKCTONUTA, YepTex KOTOPOW NoKasaH Ha
puc. 3. MNprvmMeHeHb NOCTOSHHBLIE pe3n-
cropbl MNT, C2-23, nepemeHHbIli pe3un-
cTop C Boikmoyarenem — CN3-48M, KoH-
pencatopbl — K10-17, KM-6, kHonka —
noban ManorabaputHas ¢ caMoBO3Bpa-
TOM WU KOHTakKTaMu Ha pa3MbikaHune unm
nepekoyeHne, aKyCTUHeCKUn usnyda-
Tens — 3M-19. NMNOMUMO yKa3aHHbIX Ha
CXeMe, MOXHO NPYMEHUTL ANOALI Cepui
KA503, KA510, K521, KA522 ¢ niobuimn
6ykBeHHbIMM MHAaekcamn. Mukpocxemy
K56 1ME8 moxHO 3amennTb Ha K176UES,
CcBeTOaMoaHbIN vHpukatop ANIC324A —
Ha AJIC333A, AJIC334A. ns nutauus
MOXHO nNpuMeHuTL 6arapen "Kpowa”,
"KopyHa", 6F22, 6arapeto u3 wectv ranb-
BaHUYECKUX 3NEMEHTOB Tunopasmepa
AAA nnn ceteBon CTabunn3anpoBaHHLIN
6N0K NUTAHWA C BLIXOOHBIM HANPSXEHNEM
9 B. MakcumaneHbii notpebnsiemblin Tok
cocrtaensier okono 70 MA.

Penaxtop — H. Hevaesa, rpagpuka — H. Hevaesa

Tanimep Ha OCHOBE MUKPOCXEeMbl
MY3blKaJZIbHOro CUHTEe3aTopa

C. BEJIbI#, r. Hosopoccuiick

Pa3paboraHHbiii aBTOpOM TaliMep No UCTeYeHuu 3apaHee ycra-
HOBJ/IGHHOro BpPeMEeHHOro MHTepsBasJsa nogacrt SByKOBOﬁ CUrHan B

Bvae ¢pparMeHTa Menoanu.

Ocnoeoﬁ yCTPOMCTBA, CXeMa KOTOpOo-
ro nokasaHa Ha puc. 1, siBnseTcs
cneuynann3npoBaHHas MMKPOCXeMa My-
3blKanbHOro cuHresavopa YMC7 wnm

YMC8. Nocne nopauv nutalowero Ha-
NpAXeHUs N KpatKoBpeMeHHOro Haxa-
Tua Ha kHonKy SB1 "MNyck”™ HaunHaercs
3apsaaka koHpeHcatopa C1 yepes peanc-

Topb! R1 1 R4. B 3TOT MOMEHT TpaH3u-
ctop VT1 3akpbiT 1 Tarimep "mMonuut”. No
Mepe 3apsaku konpeHcatopa C1 Hanpsi-
XEHUSI HA HEeM CTaHeT AOCTaTO4HO AN
OTKpbIBaHWA TpaHauctopa VT1 v Ha Bxop,
3anycka (BbiBop, 13) cuHtesaropa DD1
NOCTYNUT HanpsXeHue BbLICOKOro Norn-
yeckoro ypoeHs. OH akTMBM3npyertcs, 1
Ha ero Bbixoge (BbiBog 14) dopmupyeTtcs
CuUrHan, KoTopbi YCUNMBaEeTCs AByxKac-
KagHbIM YCUNUTENEeM Ha TPaH3uCTopax
VT2, VT3, n puHamnyeckas ronoeka BA1
BOCNPOU3BOAUT My3biKanbHbI dpar-
MEHT, 3aNUCaHHLIN B NAMATL CUHTE3aTo-
pa Npy ero N3roToBNEHUM.
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DD1

"Beipepxka”’ yMC7-08

Puc. 1

%

HavumeHoBaH1e MUKPOCXEMb!

Menogun

YMC7 u YMCB8 (6e3 nnaekca)

"Typeukuin mapil”, "Bankc puboegosa”.

YMC7-01 n YMC8-01

"3emnsaHka", "3x, Aoporu”, "BeHckuin sansc”

YMC7-02 n YMC8-02 "3opbka BeHepa", "Kpehkauok”, "OTumsHa mos
Aoporas”, "CyseHupe!”.

YMC7-03 n YMC8-03 "MNecexka Yebypawkn”, "Necenka Kpokoguna lexs!”

YMC7-04 n YMC8-04 "Kanuhka", "Lnupoka cTpana Most popHas”,

"MoamockoBHLIE BEYEPA”

YMC7-05 n YMCB8-05

"CeapebHei MapLu Mexgenscona”, "y npekpacHoro

ronyboro flyHas"
YMC7-06 n YMC8-06 "Monyppu k 250-neTuio r. bepnnHa"
YMC7-07 n YMC8-07 "Opecckue kypauTh!”, "Lananabl”

YMC7-08 n YMC8-08

"Tonak"

Mouapr, fJaccen, Buse, Yainkoeckuii, mapLu
"MpowaHmne cnaesHku”, "TumHa kpyrom”, "Bum-6om",

KSTM
[]

<o R2 701 oo

- C1 oB 7o

8 T vite o et o
p4 R3 o3 o [o] 1>
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A1 O e

Puc. 2

Bpems Bblaepx-
KW YCTaHaBNMBAIOT
NEPEMEHHLIM  pe-
3uctopom R4, oHo
3aBUCUT OT CONPO-
TUBNEHUSA BBEREH-
HOW 4aCcTu 3Toro
pes3uncTopa u eMKo-
CTW KoHpeHcarTopa
C1. Ona ykasaHHbIX
Ha CXeMe HOMUHA-
NOB MakCumansHoe
BPEMSA BLIAEPXKWN
cOoCTaBnsieT OKONO
30 muH. Mpw Haxa-
TUM Ha KHONKY SB1
"Myck” uyepe3 ee
KOHTAKTLl U pe3nc-
TO0p R2 KoHmeHCa-
Top C1 6bicTpO
paspsamTcs u oT-
CYET BPEMEHU Hay-
HeTca 3aHoBo. [Npun
KPaTKOBPEMEHHOM
HaXaTum Ha KHON-
Ky SB2 npowucxo-
OWT cMeHa BOC-
npou3BOANMOrO
CUHTE3aTOpOM MY-
3bikanbHoro dpar-
MEHTa, ecnu, Ko-
HEYHO, B €ro na-
MSTU 3anucaHo 6o-
nee ogHoro ¢par-
MEHTa.

Tanmep nuralot
o1 6aTtapewn Hanpn-

xeHnem 3 B — pgBa ranbBaHW4YeCKUX
anemeHTa Tunopasmepa AA wmnu AAA.
MNpy wncnonbL3oBaHMM  MUKPOCXEMbL
cepun YMCB8 HanpsiXeHne nutaHus He
[OMKHO NpeBbiwath 2 B, noatomy ans
NUTaHuA cnegyet NPUMEHWUTbL TOMbLKO
OAUH 3NEMEHT.

"PenepTyap” cuHtesatopoB YMC7-xx
n YMC8-xx paanuueH. Lndpol 7 vnm 8
YKa3blBaOT HA HOMEpP 3aBOACKON Moau-
duvkaumm 1 HanpsXeHue nuTaHus, a
nocnegywoiwme ase uvdpbl xx — Ha
HOMep nporpaMmmbl, 3anNUCAHHOW B WX
namsTb. B Tabnuue npueeaeH nepeyeHb
3aNUCaHHbIX B 3TU MUKPOCXEMbI My3bi-
KanbHbiX GparMeHTOoB.

BonbwUHCTBO peTanein CMOHTUPO-
BaHO HA NeyaTHOW nnaTte u3 OAHOCTO-
poHHE HONBrUPOBAHHOINO CTEKNOTEKC-
ToNUTa TonNwwmHoM 1...1,5 MM, uyepTtex
KOTOpPOW nokasaH Ha puc. 2. MNnparty
pasmeLLarT B NNnacTMaccoBOM Kopryce
noaxoasuero pasmepa. Ha nepegHein
naHeny Kpensit BolKNIOYaTENb NUTAHWUS,
KHONKW, NEepEMEeHHbIN pe3ncTop wu
OVHAaMWYECKYID FONOBKY, NpeaBapu-
TenbHO CAENaB OTBEPCTUA ANIN NPOXOX-
AEeHVA 3BYKA.

MNprmeHeHbl NOCTOHHBLIE PE3UCTOPbI
MNT, C2-23, nepemenHbit — CIMN3-9,
Cno, CN4, CN-I, oxcuaHLbIn KOHgeHca-
TOP UMNOPTHbLIN, EF0 XENATENbHO NpU-
MEHUTb C MaKCMMAaNIbHO BO3MOXHbLIM
paboyrMm HanpsXXeHWEM — 3TO NO3BO-
AUT NOBLICUTL CTabuNLHOCTL paboTobl
tanmepa. TpaHanctop KT3107B MoxHO
3aMeHuTb Ha Nboi n3 cepum KT3107,
TpaH3auctop KT3102B 3ameHuMm Ha
apyron n3 cepuin KT315, KT3102. Oun-
HaAMUYECKas ronoBka — C BLIXOAHOW
MowHocTeio 0,25...1 BT 1 conpoTmene-
HueM katywkn 16...50 Om npu Hanps-
XeHun nutanma 3 B v 8...50 Om npwm
HanpsxeHun nutanua 1,5 B. Keap-
ueBbIn pe3onatop ZQ1 — “"wacoson”,
HO KOHCTPYKTMBHO ynobHee npume-
HWUTb PEe30HaTop B UMNUHAPUHECKOM
Kopnyce.

B kayeCTBe BLIKNOYATENS NUTAHUA
MOXHO NpumeHuTb Tymbnep, Hanpumep
MT-1, nnn OBMXKOBEIM NepeknoyarTens
(NA9-1, B144). KHonkn ¢ camMoBO3Bpa-
ToM — KM1-1 (NKH6-1). Ansa mukpocxe-
Mbl CMHTE3aTopa Ha nnaty uenecoob-
pa3HO YCTAaHOBUTL NAHENb, 4TO NO3BONUT
B 6yayuiem o6HoBNATL “penepTyap”. Ho
€ecnun He nNnaHnpyeTcs obHOBNEHME 1 ne-
pekntoyeHne Menopgun, TO CUHTe3arTop
npuNanBalT HenoCPeacTBEeHHO  Ha
nnary, a kHonky SB2 nckntovaor.

CobpaHHoe 13 ncnpaBHbIX geTanemn
n 6e3 owmnbOK yCTPONCTBO Ha4YUHaET
paboTatb cpasy. HanaxwusaHue cBO-
ANTCA K U3MEHEHUKD MAaKCUManbHOro
BpEeMeHU BblaepXkn nogbopKOW KOH-
neHcatopa C1 (MOXHO COeauHUTbL
napannenbHo HeCKONbKO LWTYK) WU Tpa-
L[YWPOBKW LKAkl NEPEMEHHONO pe3wuc-

Topa R4.
Penaxtop — H. F
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MexayHapoaHbie YKB cope HOBaHuMsA — utorm

C opeBHoBaHus “TloneBol geHL” no pa-
avocsasn Ha YKB Ha npu3abl XypHana
"Paguno”, yxe 0aBHO BbilUEOWWe Ha XOpo-
LM YPOBEHb, B MUHYBLLEM rogy Hac OT-
KPOBEHHO nopapoBanu. Bo-neps.eix, n 6e3
TOr0 AOCTATONHO BLICOKAA AKTUBHOCTL B
HWX POCCUICKNX U 3apyBeXHbIX paauonto-
6utenein cHoBa Bospocna. Cymeickan
KONNErvs Ha 3ToT pa3 nonyumna 867 otue-
ToB. 370 Ha 16 % Oonblue, 4yeM B COPEB-
HoBaHusax 2007 1.

Bo-BTOpLIX, OT4ETHI NOCTYNUAU U3
16 cTpaH v TeppuTOpUIA MMpa NO CNUCKY
avnnoma DXCC (B npegbigylumx ux 6uino
14). PocT uucna CTpaH-y4actHuy cam no
cebe npuaTeH, HO 0cobo NopagoBano Yo,
4TO0 B MuHyBLieM rogy 6vino 3ameTHoe
YBENUYEHNE 4HUCNA CNOPTCMEHOB U3
cypaH bantun. He cekper, 4to pabota Ha
YKB Bcerga Bbi3biBana B HUX 60NbLUON
MHTEPEC, @ pPasBuTUE B NOCNEBOEHHbLIE
roabl NOBUTENLCKOM yNbTPakopoOTKOBON-
Hosow pagnocesian B CCCP 66110 BO MHO-
rom 06yCnoBneHO WMEHHO aKTUBHOCTHIO

pagvoniobutenen npubanTMcknx pec-
nybnuk. DocraTouHo BcnomuuTb YKB py6-
PVKY, KOTOPYIO Ha NPOTSXEHUN pRAA NeT
Ben B XxypHane "Paguo” Kapn Kanemaa
(UR2BU). No cTpaHam y4acTHWUKM pacnpe-
LenMAnCh Tak:

benapycb

Bonrapus

Benrpusa

Ffepmanus

pyaus

KasaxcrtaH 1

Narveus

Nurea 36

Monposa 8

Poccus (a3narckas 4acTb) 381

Poccus (eBponeiickan yacteb) 309

Poccus (KanvnuHrpaackas obn.) 3
1
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PyMeiHua

Typuus 1
YkpauHa 93
Hexun 2

W, HakoHeu, B-TpeTbux. Havyanack nog-
BMXKA B WCNONb30BaHMM auanasoHa
1296 My — ananasoHa, OCBOEHUIO KOTO-
poro xypHan "Paguo” Bcerga yaensn oco-
60e BHUMaHWe. YMcno y4acTHUKOB B 0f-
HOAMAaNa3oHHOM 3a4eTe B COOTBETCTBYIO-
wewn rpynne Bo3pocno 6onee yem B ABa
pasa. K atomy Hapo nobaButb, 4TO nuae-
pbl B MHOrOAMana3oHHLIX 33a4eTax TOXe
McNoNb30BaNU 3TOT ANANA30H.

B copeBHOBaHusX y4acTHUKW 3aaewn-
ctBoBanu 706 keagpartoB QTH-nokaropa.
B nopasnfitouiem O0NbUMHCTBE CNy4HaeB
13 Kaxaoro keagpara paborano no ogHoM
craHuuu. Tonbko 109 kBagpatoB 6binun
npeacTaBneHsl ABYMS pagvoCTaHUMAMK,
41 kBagpaT — Tpems. A ueTbipe, NATb UNn
LWEeCTb CTAHLUMIA “OKKYNMpoBanu” No OAHO-
My KBagpary.

Nnpepul B 06L1eM 3a4eTe N TeXHUHE-
CcKue pes3ynbTaThl B 3a4eTe No cTpaHam u
TEeppUTOpMAM MMpa (CNMCOK avnaoma
DXCC) npueegeHbt B Tabnuuax.

NMobGeputenu copesHoBaHuii B oOwem 3averte
Mepebie NATb MECT NO rpynnam (Mecto, no3bieHon, PUO, pe3ynbrar)

MOMB
1 RA3AQ/3 0. Kaxapckuit 866726
MscHukos
Crpyues
Ka3zanues
KotoeckuiA
3ait4eHKo
CKypuauH
Macynuieunu
10. MaxpuH

2w 629151

3 RW3WR 593096

SrPOPPAT

4 RK3WWF 572048
A. Koponés
P. Tkauexko
C. PeabkuH
. Benoycos

5 uwz2™Mm 537772

SOMB
1 UT5JCW C. XosTo6piox 400547
2 RAGDA B. KOHyTEHKO 379148
3 RA3LE B. Upirankos 226475
4 UvaL B. Nechunkos 211655
5 RA3XX 10. MpebHes 201569
SOSB 144
1 OKI1AR 3. Puxaa 154261
2 RzZeW I. TeHbiluos 101407
3 uwsw B. MNoHyapckuit 97514
4 RA3EC A. Kapnynux 93000
5 UX2sB B. lOckesunu 80522

SOSB 432
1 UT2EG B. BoreuHoe 137572
2 RN3QR O. NaxmuH 131408
3 uv2MQ . Manwues 93472
4 UTSST/P B. [lanuyk 59300
5 UX7MA A. KneitmeHos 51300
SOSB 1296
1 RD3DA 0. Cananee 183920
2 Rw3BP C. Xyrses 144320
3  URSEUP A. AkcerHoe 115080
4 UY50N A. KapakantaH 79580
5 RA3AUB M. LWynenko 74000

Pe3ynbraTtbl Y4aCTHUKOB NO CTPaHaAM U TEPPUTOPUAM MUpa

(npuBeieHO MeCTO B 3a4€THOW rpynne, NO3biBHOM,
3ayeTHas rpynna, YMcno NoATBEpPXAEHHbIX CBA3€el, pe3ynbrar)

Benopyccusn

1 EVSM MOMB 60 82924
2 EWBWA/P MOMB 34 24332
1 EWS6FS SOMB s 117662
2 EWIST SOMB 39 48333
3 EU2AA SOMB 21 17657
1 EU7SR SOSB-144 32 19771

Bonrapusa

1 LZIMC MOMB 27 12119
1 Lz2zy SOSB-144 135 58729

2 LZ2WE S0SB-144 13 5252

3 LZ1VPV S0SB-144 10 2876

4 LZ1FH S0SB-144 9 480
Yexun

1 OKiKz SOMB 60 7230

1 OKI1AR SOSB-144 486 154261
Fpy3us

1 4L1FP MOMB 22 16194

Fepmanun
1 DFOMTL  MOMB 634 406209
BeHrpus
1 HG6Z MOMB 37 137006
KanuHuHrpapckas o6nacts
1 RK2FWA  MOMB 149 144850
1 UA2FL SOMB 47 24138
1 RA2FCD  SOSB 144 23 10216
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UNTEW
UN7EAS
UN7EX

LY2HW/P
LY1CE
LY2BBF
LY3NVV/P
LYim/pP

Monaasun

WA = = WA —

ER7C/P
ER2KRT
ER2KAG
ER1RR
ER2GF
ER1AU/P
ERITA

PyMbitun

1

Poccus (aamarckan 4acTtb)

OCONONDWN =

YPBA/P

RUSUXU
RKSAWN
RKSAT/9

MOMB
MOMB
SOoMB
SOMB
SOMB
SOMB
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-432

MOMB
SOMB
S0SB-144
SOSB-144

MOMB
MOMB
MOMB
MOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144

MOMB
MOMB
MOMB
SOMB
S0SB-144
SOSB-144
SOSB-144

MOMB

MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB

107

51314
16978
13813

2229

68538
33528
16894
16501
148295
52498
31409
26462
19395
17788
17476
10362
8950
8213
5699
5121
4014
3885
3397
2798
1928
1629
612
30710
14508
4459
2471
1664
950

281
280
157
122

57450
14366

2819
60165
28935
14111

2090

53390

103524
100802
96686
94361
72358
71728
61588
59958
58297
49427
49070
48188
42907
41652
41274
41021
40150
38034
35071
32642
31095
30322
25378
24894
23694
22886
22683

MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB

MOMB

MOMB

SOMB
SOMB

SOMB

21900
20874
20363
19888
18542
17013
16769
14822
13377
13368
13146
12721
10254

8182

§737
5331
3906

2149
2034
1481
1122
926
819
264
194811
73054

51235

9121

8392
8274
7932
7916

7817
7805
7578

7378
7219
7070
7055
7051
7000
6508
6184
6098
6032
5578

UASAE
UASOSB
RVSOT
UASMEQ
RASFBF
UASSP
RASMMY
UASMQA

SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SoMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
sSOoMB
SOMB
SOMB
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
S0SB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
S0SB-144
SOSB-144
S0SB-144
S0OSB-144
SOSB-144
SOSB-144
SOSB-144
S0OSB-144
S0SB-144
S0SB-144
SOSB-144
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UASSCL
RASCGR
UASSUN
UASMAZ
RASAE
RASMQ
RA9CCB
RASUUK
RVSCVA
UASMJW
UASALA
RZSCF
RASMP
RASOAS
RUSMG
UASMMZ
RAGYSY
UAQAAE
UASJRF/9
RUSMM
RASMLJ
RASOEO
UAOWCV
RWSMA
UASML
RAGMJ
RAOWKQ
RV9SV
UASMW

SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
S0OsB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
S0SB-144
S0SB-144
S0SB-144
SOSB-144
S0SB-144
S0SB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOsB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0OSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0OSB-144
S0OSB-144
S0OSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
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150
151
152
153
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RAI9FEX
RAOACM
RAGYW
RASFOS
RASQAW
UASFAR
RASOEK
RUSME
RKSUAP
RUSMC
RVIMO
UAOWAA
RWIMAN
RASMKR
UASFAD
UASUR
UASUKO
RASUCD
RASUGX

SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-432
S0SB-432
S0SB-432
S0SB-432
SOSB-432
SOSB-432
SOSB-432
SOSB-432
SOSB-1296
SOSB-1296
SOSB-1296
SOSB-1296
SOSB-1296
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Poccun (eBponeickan 4acrb)

CONONRWN =

L3

RA3AQ/3
RW3WR

RK3WWF
RW3FZ/3
UA3ME/3
RZ3QD/3
RAGHLF/3
RA3GL
RABAX
RW3PX
RZ6AZZ
RWSLL
RK3MWI
RKE6AWY
UA3XAC
RK3PWJ
RV3YM

RK3RWA

UA3ECB/4
RW3Z0
UAA4NX
RU4HV
UABHFI
RU3DD
UA3RN
RA3LBW
RU4HU
RW3DA
RD3FX
RA3LW
RA3EG

MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
MOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SoMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
soMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB

367
309
285
248
210
227
236
164
174
207
184
157
115
167
164
151
110
157
133
102
131
103
109
111

couonrn-3R023BELFRLEBLLBEREE5REV28LLL8RRL8L8BRY

UAOLEC/6
RAGAS
UA4AAV
UA4HQI
UA3XCR
RN3QDX
RA4FDT
RA3TAS
RW3MW
RA4FAV
UA4LCF
RW3TY
RZ6HKM
RA3EF
RK4YA

SOMB

MB
SOMB
SoMB
SOMB
SOMB
SOMB
soMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SoMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOMB
SOSB-144
SOSB-144
S0OSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0OSB-144
SOSB-144
SOSB-144
S0OSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
SOSB-144
S0SB-144
S0SB-144
SOSB-144
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€8 UAANM SOSB-144 20 89470 96 RN3OLN SOSB-144 23 2599 1 AN3CR SOSB-432 45 131408
69 RASORZ SOSB-144 35 9292 97 UACAJ  SOSB-144 5 2358 2 RN6BM  SOSB-432 10 25968
70 ARW3DMQ SOSB-144 23 9041 OB RAAFRX] SQSRH-144 12 2299 3 RAGXB SOSRB-432 1t 23320
71 UAAFKD SOSB-144 H 9006 86 RW3GQHC SO0SB-144 8 2014 4 RVEANI S0SB-432 " 16640
72 RW4PU S0SB-144 24 8517 100 RN3QNL  SQSB-144 16 2002 § UA3BX SOSB-432 ] 9312
73 RYX6BN SOSB-144 18 B439 101 RK4FAD SOSB-144 1t 1957 1 RD3DA S058-12%6 36 183920
74 RAGFVZ S0SB- (44 26 7956 | 102 RX3xG SOSB-144 10 1942 2 RW3BP SOSB-1296 30 144320
75 UA4FDD SOSB-144 18 7258 103 RAEXPG SOSB-144 7 1676 3 RA3AUB SOSB-12%6 20 74000
76 RZ3DUX SOSB- (44 31 7238 104 RA4HO SOSB-144 4 1552 4 UA3SDHC SOSB-12596 21 73900
77 RA4PKS S0SB-144 23 6803 105 RVIFF/4 S0SB-144 4 1284 5 RA3IS SOSB- 1266 12 71110
78 UABIK SOSB- (44 12 6293 106 RAFUT SOSB-144 12 1252 6 RX3DUR SOSB-1296 16 61880
79 RA4NCX S0SB-144 13 6191 107 UA3SFP S0SB- 144 8 1160 7 UA3OW SQSB- 1256 1 53480
80 RA2QRD S0OSB- 144 21 5887 108 UA3RDR S0SB-144 5 1068 B RA3GES SDSB-1296 12 51440
81 RNSRFH  SOSB-144 16 5795 109 UASROW  SOSB-144 6 955 9 UA3MB! SOSB-1206 7 41600
82 RA3x SOS8- 144 22 5622 110 UA3RAI SNS8- 144 3 837 10 UASFA SOSB-1296 9 27820
B3 AUIAC  SOSB-144 1 5224 111 UASTIC  SOSB-144 8 835 11 RWOXR  50SB-1296 7 20280
84 RW3IOUO S0SB-144 21 5198 112 RW4PKJ S0SB-144 4 760 12 UASARC S0SB-1296 9 6570
(=] 85 UAGYIM S0SB-144 17 5012 113 RN4ABM  SOSB-144 4 737
8 86 RU3XB SOSB-144 21 a565 114 RA3QTU S088-144 12 620 ‘I’ypuus
w 87 AMACS  SOSB-144 7 3558 15 UBMWIZ  SOSB-144 2 562 1 TA7OM  SOSB-144 9 7990
n‘ 88 RXIQVN SOSB-144 9 3354 116 RWAND SOSB-144 8 355
plot 8% UAJDFR SOSB-144 12 3312 117 UAIAVU 508B-144 3 276 ¥xpauhna
Z 50 RW3AI SOSB-144 21 3188 118 RZ4SWM/P SOSB-144 2 266
o 91 UMWFR  SOSB-144 11 3031 119 UASEUW  SOSB-144 4 259 1 LU7y MOMB 305 629151
< 92 RA1ARM SOSB-144 10 3003 120 RA3WVR SOSB-144 3 13 2 Uw2M MOMB 255 537772
5 93 RK3SWS  SOSBE-144 10 2897 121 RADWUG  S0SB-144 3 110 3 URTD MOMB 498 511852
o 94 RA4PTI SOSB-144 1 2806 122 UABLTI SOSB-144 1 18 4 UT7QF MOMB 291 467485
895 RA1AR SOSB-144 8 2799 RU4FA 5058-144 0 0 8 Uw2l MOMB 196 448560




6 UX4E MOMB 221 390017 35 UR4AMWU MOMB 29 23600 9 USSMPO  SOSB-144 36 11346

7 UUIDX MOMB 182 363492 36 US2IS MOMB 36 16662 10 UR3CMA  SOSB-144 21 9262

8 UWSY MOMB 354 310394 37 UU4JZS MOMB 16 3894 11 URSAMK  SOSB-144 26 9011

9 UY9IA MOMB 196 301972 38 UR4LQ MOMB 3 766 12 USOYA S0SB-144 24 7976
10 uweol MOMB 196 273317 1 UTGJCW  SOMB 142 400547 13 URSLL S0SB-144 19 7360
11 UT2IU MOMB 179 256306 2 uvaL SOMB 126 211655 14 UR7INK S0SB-144 27 6419
12 UT7lY MOMB 175 237513 3 UT4lA SOMB 104 186655 15 USSLSK SOSB-144 20 5316
13 UT3LK MOMB 106 229455 4 UTSID SOMB 127 130060 16 URSIFN S0SB-144 25 4941
14 URGEC MOMB 121 227100 5 UT3LL SOMB 51 107178 17 USSW SOSB-144 24 4495
15 UTOH MOMB 179 223279 6 UT6LX SOMB 50 56880 18 URSYEI S0SB-144 13 3165
16 UR3EE MOMB 158 216691 7 UR4LSK SOMB 71 38539 19 US6EITX SOSB-144 15 2363
17 UTIE MOMB 56 213034 8 UXILK SOMB 52 29458 20 UT3EK SOSB-144 8 1608
18 vz MOMB 184 203511 S UT3NW SOMB 24 22505 21 UR4LJ SOSB-144 8 1276
19 UUSH MOMB 113 198739 10 UU7JR SOMB 18 16238 22 UTSUAK SOSB-144 4 1054
20 UWSE MOMB 135 165840 11 UT2LU SOMB 20 11886 23 UVSEDJ SOSB-144 5 748
21 UTIIC MOMB 115 139599 12 URSIKM SOMB 23 10709 24 UYOIR SOSB-144 7 335
22 UR7IWZ MOMB 124 139375 13 UTSIL SOMB 30 10130 25 UY7Mmy S0OSB-144 3 156
23 URSLX MOMB 130 92775 14 URBMH SOMB 13 5524 1 UT2EG S0SB-432 51 137572
24 UTOLWR MOMB 21 85830 15 UR4LG SOMB 12 2756 2 uvama S0OSB-432 a7 93472
25 UTOIH MOMB 94 84607 16 USSIND SOMB 12 882 3 UTSST/P  SOSB-432 34 539300
26 UR4IK MOMB 107 79659 17 UR3AA SOMB 1 228 4 UX7TMA S0SB-432 28 51300
27 US5QGL  MOMB 133 71736 1 UWswW SOSB-144 181 97514 5 UR4IU S0SB-432 16 27520
28 UT2WT MOMB 120 63616 2 UX2SB SOSB-144 169 80192 6 URALRH S0OSB-432 17 23272
29 UT5A MOMB 61 47094 3 UYSMD SOSB-144 89 45642 7 URSMGW SOSB-432 10 16292
30 UX3w MOMB 69 45353 4 USOGB SOSB-144 72 42000 USSIUY S0SB-432 0 0
31 URBIDX MOMB 72 43131 5 UX2H S0OSB-144 83 40423 1 URSEUP  SOSB-1296 23 115080
32 UR71ZG MOMB 76 36875 6 UT3HG SOSB-144 60 23515 2 UYS50ON S0SB-1296 17 79580
33 USSIPD MOMB 73 26732 7 UR4QX SOSB-144 58 23226 3 uxiw SOSB-1296 9 27880
34 URBIN MOMB 67 25422 8 UX7HO S0SB-144 38 18842 4 UR3EP SOSB-1296 1 820

—

AHTeHHble peweTku YKB
ANnana3oHa C BepTUKaNbHOM

nonspusauvemn
Hsan LLIOP (RABWDK), r. Kypck

OBOZIOM CKOHCTPYyMpPOBATb aHTEHHY

avanasona 264/388 MIy nocnyxuna
NONOMKa Yy MOEro 3HaKOMOrQ aHTEHHbI
ons TenedoHa “"Senao” HARVEST DX-60
nocne odepenHoro wkeana. beino petue-
HO CNPOEKTUPOBAaTb YETbIPEX3NEMEHTHYIO
AHTEHHYIO PEeLIeTKy C AWNONbHBIMK 3ne-
MeHTamMK, NoaobHLEIMM onNucaHHbIM B [1],
KOTOpas gomkHa 6blna NPeB30NTH Xapak-
TEPUCTUKN MMNOPTHOW aHTEHHbI NO KO3g-
duumneHTy ycunenms.

Ho B oTnmnume ot paguonoburens-
ckux ananazoHos 145 n 435 My, koTo-
pble NBASIOTCA KPaTHbIMKW, AWANas3oHbI
260...270 w» 380...390 Ml'y, He KpaTHbI,
NO3TOMy 3neMeHT Obil U3roToBNeH no
pasMmepam, NOoKasaHHbiM Ha puc. 1, u
ONTUMU3NPOBaH NOA CONPOTUBNEHNE
50 Om.

3neMeHTbl BbINONHEHI 30
Y3 MeaHOro NPoBOAA Avia-
MeTpOoM 4 MM. [Ins coxpa-
HeHuns NpUeMNEMOro
koadduumeHTa ycmnenma
1 OOHOBPEMEHHO A/1R pas-
MeLLeHua BCEW AHTEHHb!
Ha TPEXMETPOBOIM CTEKNO-
nNnacTMKoBOM mauTe 6bino
BbIOpaHo paccTosHue
MEXAy UEeHTpamwn 3ne-
meHToB 750 MMm. 31O pac-
CTOfiHUE NEeXUT Mexay
NONOBUHOM AJINHLI BONHLI
Ana yactotel 265 My n
LSIMHOW BONHbI A1s1 4a-
cTtoTtbl 385 MI'u. BmecTo
COMMacymwLLero  TpaHc-
dopmatopa 12,5/50 Om
6bina npumeHeHa nocrne-
AoBaTENbHO-NAPANNENb-
Haa cxema CyMMupoBa-
HUS CUTHaANOB YeTbipex
aHTeHH, nopobHas onu-
caHHoOM B [2].

240

175

20

Puc. 1

OOLLas 3neKkTpuyeckas CXema aHTeH-
HOW peLleTKM nokaszaHa Ha pwuc. 2.
3Hakamn nntoc M MuHyc obo3HaveHa da-
31pPOBKa 3M1EMEHTOB.

AnvHa kabensa o 3nemMeHToB ONTUMK-
3upoBaHa aJ1g ABYX HAcTOT OAHOBPEMEH-
HO. AnuHa kabens ¢ NONM3TUNEHOBOW
mnsonaumen BuibpaHa pasHon 1,5 M, uto €
yyeToM Ko3dpdUuMeHTa yKOPOYEHURA CO-
cTaenset 2 1 3 pJIHbl BONMHBI 471A 4AcTOT
265 1 385 My COOTBETCTBEHHO.

MNpu ycTaHoBKE 3NEMEHTOB Ha CTEKAO-
NNACTUKOBYIO MauTy HeobxoammMo cobnto-
natb $a3npoBKy COrMacHo puc. 2.

lMocne wW3roTOBNEHUN aAHTEHHBI HE
noHagobunack Kakas-nMbo HacTpomka.
Ecnu npn mM3roToBNEHWM AHTEHHB! HE
6yneT BO3MOXHOCTU UCNONL30BATb YETbI-
PEXMUNNUMETPOBYIO MEAHYIO NPOBONOKY,

+

+ |

| +

+ Puc. 2

LSIMHY 3NeMeHTOB MOXHO ByaeT nepecum-
Tatb B nporpamme MMANA an19 HOBOro
avametpa. focne waroToBneHWs Mx no
OTAENbHOCTU LenecoobpasHo NPoBEPUTH
¥ NOACTPOUTb NO MuHUMYMY KCBH.

Mpw ycTtaHOBKE aHTEHHL Ha napanere
NATUITAXHOrO 3AaHVs 1 AyIMHE Kabens 25 m
obecneunBanach yctonumBas cBaA3b Ha
paccTosHum cebiwe 50 KM, 4TO NpeBbila-
N0 paccTosHve, nonydeHHoe npw pabo-
TaBLUEN PAHEE NPOMBILLIEHHOW aHTEHHE.

JaHHylo cxeMy aHTEHHLI MOXHO Npw-
MEHWTb U Ans ananal3oHos 145 435 MIy,.
3neMeHTbl aHTeHHbI HEOOXOAWMO U3roTo-
BUTbL cornacHo [1]. [nvHa snemeHTa Ha
435 My 6yger pasnHa 330 MM npu ava-
meTpe 6 MM, paccTosHue OO0 3neMeHTa
145 My ymeHbwmnTes ¢ 30 go 20 mMm. Mpun
3TOM BXOAHOE COMPOTUBNEHWE 3NEMEHTA
Ha wactote 435 My 6ymer 6nmM3ko K
50 OM. Kabenb conpotueneHnem 50 Om
OT Kaxgoro 3aneMeHTa oo cymmartopa
nMmeeT oavHy 2 M (ons kosdpduumeHTa
ykopouesusa 0,66). MoxHO npumeHuTb
kabenb PK-50-4-11 wnn PK-50-4-13 ¢
[BOWMHOW MeaHoW onneTkon. [ins duaepa
xenatensHo Bbibpatb kabenb ¢ ManbiMm
notepsimMn — PK-50-8-11 nnn MnopTHbInA
10D-FB. Cymmartop ¢ ¢pmagepom Heobxo-
VMO 33aKpenuTb Ha OTTSXKE, a kabenw,
COEAMHRAIUME CYMMaTOp WU 3N1IEMEHTHI,
pPacnonNoXuTb Takum 06pasom, 4Tobbl OHK
MWHUMaNbHO 3aTeHsiNn coboit 3neMeHTbl
aHTEHHON peweTkn. HepaBHOMEPHOCTb
avarpammbl HANPABNEHHOCTU B FOPU30H-
TaNLHOW MIIOCKOCTU, NO CPABHEHWIO C @H-
TeHHoun [1], OGymeT HeMHoro Gonblie, HO
ycuneHwe Bo3pacTeT u Ha yactoTe 145 My,
coctasuT 8 obw, a Ha yactote 435 My —
11 abn. HecMmoTpa Ha TO 4TO Avarpamma
HanNpPaBnNEHHOCTU B BEPTUKaNbHOW NNOC-
KOCTW Cy3UTCs B iBa pasa, No CPaBHEHUIO
C OmnarpaMMoi OBYX3NEMEHTHOM aHTeH-
HOW peweTku [1], Hanuune MHOroYUCNEH-
HbIX BOKOBbIX NIENECTKOB B BEPTUKAILHOWN
N0CKOCTM NO3BONUT Takxe paboTtatb C
[AHHOW aHTEHHOM yepe3 UC3.

JIUTEPATYPA

1. Wop WU. [syxpguanazoHHas YKB
aHTeHHa. — Pagwo, 2006, Ne 6, c. 67.

2. Xapuenko K. YKB aHTeHHbl. — M.:
OOCAAD, 1969.
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Moaynb BbIXOAHOINO Kackapa
ycunutena MOLWHOCTH
Oner NMNATOHOB (RASFMN), r. Nepme

Onucuaaemuﬁ MOOYNbL BLIXOAHOrO
Kackaga ABARETCA COCTABHLIM KOM-
NOHEHTOM KOPOTKOBOAHOBOrQ yCUNUTENH
MOLLHOCTK "Komargop”, pa3paboTaHHoro

Bce Tpebyemuie Hanpaxenwn ans
NUTaHWA naMmn noaawTcs B MOAyNb
yepes NPoxoaHble KoHaeHcaTopul C2—
CB. N xot9 B ycvnutene MOLHOCTH

K anmennomy 2486 +3008 ~iZ28 -808 —808 ~128 +3008
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aeTOPOM. [PMHUMNMANERARA CXxeMa MOAy-  ANMWUHA NPOBOACB OT
nA nokazana Ha pyc. 1. OH seinonHel Ha  moayns oo Gnoka
ABYX NapannenkHo BKNOHEHHBIX NaMnax NUTaHuA COCTaBnser
VLT 1 VL2 — MOLUHBIX TeHepaTopHblX TeT- 70 CM, Tem He MeHee
popax MY-746. Tak kak ycuwmtens npea- Bce padoraer Qu4eHb
HasnaueH ana paboTy ¢ UMAOPTHLIMKM - yeTonuueo. Ocoboe
Tpancueepamm U Tpedyet gns “packayku”  BHUMAHuE YOEeneHo
MOLHOCTE nopsiaka 20..30 B, Ha ero  ofweMy  nposofy puc. 3
BXOQE BHYTPW MOAYNS YCTAHOBNEH 3KBW-  ("MUHYCOBOMY"), CO-
BANEHT HArPY3KK, KOTOPHIN OOECNEUMBAET  BANHANLENMY  MO-
cornacosaHwe ycwanmTens ¢ TpaHcwse-  Aynk ¢ ONOKOM nuTa-
poM. OH COCTOUT U3 ARaALATU COeAMHER-  HUA. 3TO  AOAXEH
HelX napannensHo peanctopos R1—R20  HeiTeb mMeaHBI Npo-
na MAT-2 1 kOm »n umeeT ofiwee co-  BOd, AEHTA WK LWK-
npotmeneHne 50 OM npu MOWHOCTM 40 BT, Ha C© ceveHueMm He
BKBMBANEHT BKMOYEH B LiENb yAPABNAIo-  MeHee 6 MM,
LLMX CETOK NMaMn m Ha HEM BbIAENAETCH Mpw paspaboTtke
TpedyeMoe HanpsixeHne BO3OyXOEHUS.  KOHCTPYKTUBHOFO Ba-
3KBUBANEHT HAarpy3ku OXJIAXOAETCH BO3-  PUaHTa MOAYna as-
OYUWHBM NOTOKOM OT BEHTUNATOPQE W TOR CTAeuN nepen
BuigepxueaeT nNpu pabote kpaTkospe- OO0 HECKOALKO 3a-
MeHbylo mMowHocTe 100 BT, Mepeknioue-  pay, kotopele Obinv Puc. 4

HUE YCUAUTENA B 8KTUBHLIA PEXUM OCY-
wecTenseT pene K1.

— YCTOMYMBOCTB B paboTe;

— 3¢ PEeKTUBHOR OXNAXZEHWE NAMD;

— NPOCTOTA N TEXHONQTUYHOCTb U3ro-
TOBNEHWS;

— XOpowas PEMOHTCNPUIOAHACTE U
BO3MOXHOCTh MOAEPHU3AUNK;

— HU3KUIA YPOBEHL tiyMa o1 paboTbi
BEHTUNATOPOB.

B npoLecce KOHCTPYMpOBaHUA NPOBO-
AWIUCE W3MEPEHUA UHTEHCUBHOCTY BO3-
AYLWIHOrO NOTOKa Had aHoaaMM namn (Ha
BBLIXOAE), TEMNepaTypsl aHDACB Namn v
YPOBHA LLYMA BEHTMIMATOPOB. B pesyneta-
TE MOoayns Npuodpen KoHGUrypauuo
3akpeiToro kopobuarore waccw, pasae-
NIEHHOI O BHYTPWK NONEPEYHON Nepercpog-
KOM, € MPOQYB2HUEM KAXOOro OTCeKa
OTOENLHBIM BEHTUNATOPOM. [0 nepumer-
paM OTBEpPCTMA NoA NAHEAW namn ycTa-
HOBAEHL) a3POAVMHAMMYECKUE BLIPABHW-
saoLLMe KOnbLa, KoTopaie ofecnesvsaloT
WHTEHCUBHOE paBHOMepHoe obgyBaHue
AHOOOB Namn.

Mpwv KMaroToBneHnn mMogyna ocoboe
B8HMMaHKE CneayeT obpatuTb Ha aBa pas-
MEpa — 3TO BbLICOTA LWACCKM MOAYAA U
BLICOT2 a3pOoUHaMUYEcKUX Koneu. Ecom
LACCH CAeNATL BLICOCTON MeHee 50 Mm, To
cHmkaeTCn aPEKTUBHOCTL OXNAKACHWA
M BO3PACTAET YPOBEHB WyMA 334 CHET
nofeneHns oGpaTHoro enBpoca BO3ayxa.
BrICOTY a3poaouHaMUGEcKnX KONEL, Takke
YBENWYMBATL HE CTOMT, Tak Kak 803pacia-
ET YPOBEHb LUyMA W YMEHBLLARTCR 3330p
MEXAY KONBbLIOM M @HOAOM Namnbl.
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YCNetUHO pPeweHH, a
VMEHHO!
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BaJIe MOLYANS NONY4aETCA uaeanbHas Me-
Has "3eMns”, 4To 6NaroTBOPHO CKasbiBaET-
ca Ha pabote ycunutens. AspoomHamu-
4YEeCcKWe KOoNbLa CAEnaHbl U3 rMoNoCoK Mef-
HOW wUnu  NatyHHo  GoNbiv  TONLWMHON
0,3...0,5 mm. Mexpy naxensmm namn B
nopagane waccu nomkHa BbiTb ycTaHoBneHa
(CM. HXXE NO TEKCTY) Nneperopopaka pasme-
pamm 58x100 MM 13 ABYCTOPOHHE PONb-
rMPOBAHHOr O CTEKNOTEKCTONMNTA.
NMopsaok c6Gopkn MoRyns CRepyloLLmii.

=

Puc.7 b

Puc. 5 TY-746 CHauana 8 nopsane Mofyns pacravsaior
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Hanpspxkenve Hakana namn INY-746 He  pe3ncTopbl R1—R20. Puc. 8

LOMXHO NPEBLIWLATb €r0 HOMUHANbHOroO
3Ha4enuns — 12,6 B. 310 no3BonMT nocne
3aBepLueHusi paboTbl B 3ampe NONHOCTLIO
BLIKNIOYATb YCUNUTEND, B TOM YUCNE U BER-
TunsTopol. MNpy aToM Temrnepartypa aHo-
JI0B N1aMnn 3a CHET BHYTPEHHEW TENNOOTAA-
4un BO3pacTaeT scero nuwb ao +70...80 °C.

Mpw nanpsxenun Hakana 13 B, nocne
BbIKJIIOYEHUS YCUNUTENS U BEHTUNSTOPOB,
TemnepaTtypa aHOLOB namn Bo3pactaeT
0o 120 °C. NpoBepeHo 3KCNepuMeHTanb-
HO, W €CTECTBEHHO, BTOPOM BApWUaHT HE
npuemMnem.

B mozyne npumeHeHbl petanu: gpoc-
cenu L1, L2 — AM-0,2 500 mxlH (MOXHO
TENEBU3NOHHBIE C HAMOTKOW Tuna "YHu-
Bepcanb”), NOACTPOEYHbIE PE3UCTOPbI —
Cn4-2Ma, koHgencatopul C2—C8
KTN-3, octanbHble — KA, CIrM, KCO.
Pene Ki P3C54A (ucnonHeHne
XN4.500.012-01 wnwn XN4.500.011-03).
MoHTaxX MOARyns BHINONHEH rONbIM Mef-
HbIM NPOBOAOM AUAMETPOM 1 MM.

KOHCTPpYKUMS waccu MOAYNs xOpOLo
BuaHa Ha potorpadpum (puc. 2), aero ackus
npencrasnex Ha puc. 3. Bce Heobxoavmble
3aroTOBKM BbIPE3AIDT W3 OAHOCTOPOHHE
GONLIMPOBAHHOTO CTEKNIOTEKCTONMTA TON-
wyHol 2...2,5 MM (puc. 4). Ha opHolt 13
LJWMHHBIX GOKOBbBIX 3arOTOBOK PE3akoM No
BCEVW M/IMHE BbIPE3AIOT W30NMPOBAHHYIO
nNNowaaKy wmpmHon 8...10 MM, K KOTOPOW
npY¥ MOHTaXe MOAYNS NasioT BLIBOAb!
pPe3nCTOpoB 3KBUBANEHTa Harpysku. Bo
BTOPOM AIMHHOM GOKOBOM 3aroTOBKE NPO-
CBEPNEH PRA OTBEPCTWIA ANA YCTAHOBKMU
NPOXOAHBIX KOHAEHCATOPOB U NOACTPOEY-
HbIX PEe3UCTOPOoB. [leTann waccu coemu-
HAIOT MexXAay coboit naikoi, HonbrupoBaH-
HOW CTOPOHO BHYTPb. B pe3ynerarte B noa-

3atem ycTaHaenuealoT
naHenyu namr, KOTopble
KPENST K Laccy U3HyTpu
BuHTamMu M3. Y106bl Na-

HENW He ynupanucb B ...“..
aspoauHamuyeckue 00000¢
KONbLUA, KOTOPLIE BbLICTY- (1]

nalT BHYTPb LWACCU Ha
2 MM (Oona naiiku), nog,
KaXKOyI0 KpENexHylo nar-
KY NaHenu NOAKNIaamIBaoT
raikv M4 (puc. 5).

K neperopogke npu-
navsaiot kopnyc pene K1 0
1 BNawsaloT Neperopoaky
Ha MecTo. 3atem ycTanas-
NWBAIOT  NOACTPOEYHbIE
pe3ancTopbl  CETOHHOro
cmelleHus. MNocneaHnmn .
yCTaHaBnMBAIOT NPOXOA- Iy
Hble KoHAeHcaTopbl. [e-
naTb 3TO HYXHO OCTOPOX- g
HO, TaK KaK KOHOEHCaTOpPb! 4
oyeHb xpynkue. Peko- r
MEHAYI0 ONA 3TOW one- .
paumy BOCNONb30BaTLCH
TOopLeBbiM Kmoyom. [loc-

Ne yCTaHOBKW BCEx [eTa-
nel Ha MecTa NPou3BoaAT
pacnavky KOMIMOHEHTOB
YCTpOICTBa COrnacHo cxeme (puc. 6).

[OTOBbLIA MOAYNb YCTaHaBNUBAIOT Ha
[lopanesylo NAAcTUHY  pasmepamu
180x160 MM 1 3aKpPeNnSIOT C MOMOLLbIO
[BYX [lOpaneBbix YrofkoB pasmepamu
15x15x150 mm. B nnactuHe BbIpe3aHbl
LBa OTBEPCTUS auameTpom 75 mm nog
KOMIMbIOTEPHBIE BEHTUNATOPH (pUc. 7).
BeHTUNATOPbI KPEensdT K NNacTuHe CHU3Y
BuHTamu M3. Takke B nnactuHe npoceep-

NeH psig OTBEPCTUIA NO YMCNY NPOBOLOB
NUTanus, U B 3TW OTBEPCTUSA YCTAHOBNEHD!
U30NUPYIOLLME BTYNKW.

AHOLHAs KOHTYPHasi cCUCTeMa ycunure-
NA Ha CXeme He rnokasaHa, Tak Kak 34ecb
MOryT GbiTb pasnuyHble PeELEHns B 3aBU-
CUMOCTW OT NPEAMNONTEHUIA KOHCTPYKTO-
pa. OTMeTUM nULb, 4TO B pexume SSB
npu aHoaHoM Hanpsixexrun 1800 B 1 Toke
Kaxgon namnsl 600 MA MOAyNb YCTOWYU-
BO paboTaeT kak ¢ [1-KOHTypoM ¢ napan-
nenbHbiM NUTAHWEM, Tak W C NOCNeaoBa-
TenbHbiM. Mpu pabote RTTY pekomeHayo
CHM3UTb TOK aHoAa namnbl 10 300 MA.

Npu HeO6XOAUMOCTU ONEPATUBHO CHU-
3UTb MOLLHOCTb YCUNUTENS BABOE, MOXHO
OTKJIIOYUTb HaNPSXXEHWE 3KPaHHOW CeTKn
OAHOM M3 namn. MOXHO TaKkke CHU3UTL
MOLUHOCTb ycunutensi Ha Gonee pnutens-
HOE BpeMs, OTK/NIOYNB HaNpPsXXeHUe Haka-
f1a 3TON Xe namnbl.
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Hanaxueanue ycunutens cBoautcs K
YCTAHOBKE Ha4YanbHOrO TOKa Kaxaow
namnbt B npepenax 120...150 mMA, 6e3
NoAaYv BXOAHOrO CUrHana.

JlaHHbii MOAYNb, €r0 BHEWWHWIA BUA Ha
¢oTorpadpum puc. 8, 6bin noeTOpEH Gonee
necaty pa3 u nokasan ceba B pabote
HaAEXHON U YCTOMHMBOW KOHCTPYKLMEN.

t -

Pepnakrop — C. Hekpacos,
rpagpmka — KO. Anapees, ¢poro — asTopa
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3apsaHoe YCTPOMUCTBO-
ctabunnusartop toka Ha UMC
Esrenwii JABULEHKO, r. HoBocubupck

B HEAaBHEM BPEMEHU OIS HYXA, BHyT-
PUBELOMCTBEHHOW CBA3W MHE Npu-
LWAOCh BOCMNONbL30BATLCH PAAUOCTaRLUMSA-
mn 70PTM-2-4YM. Ooctanucbk OHW

M3BECTHO, 4TO BbIXOOHOE Hanpsixehue
CcTabunNM3aropa MOXHO MOBbLICUTb, YBENU-
qmB rnoteHumnan obuiero seiBoga MC otHo-

NAET ee BbixOAHOM TOK. MHaue roeops, 3ToT
pPEe3anCTop NO3BOMSIET 3a4aTb TOK 3apsaKu
AKKyMynsSTOpHOW BaTapen. Tak A/is akkymy-
NATOPOB emKocThio 600 MAYW OH QOMKEH
ObITe paBeH 60 MA, 4TO COOTBETCTBYET
conpotueneruio peanctopa R1 200 Om.
Mpy NOOKNICYEHUN aKKYMYNATOpa K
YCTPOWCTBY OH HAYWMHaEeT 3apsiXatbesl, a
HarNpsiXXeHue Ha HEeM NOCTENEeHHO yBe-
NUYNBAETCH, OLHOBPEMEHHO pacTeT U
norenuman obLLEero BLIBOAA MUKPOCXEMBY,
4TO BbI3LIBAET YBESMUYEHWUE Harnps-
XEHWUS U Ha ee Bbixoae. Takum 06-

HalueMy yupexaeHuio B BECbMa Nnna- DAT
YEBHOM COCTOSIHUM W, B 4ACTHOCTW, /(UZHG{S A API42EHBE PasoMm, HarpsxeHne Mexay Beixoa-
6e3 wraTtHbix akkymynatopos LIHK- ~z 13 HbiM U 00WwmMm BoiBogamu DA1
0,45, B3aMeH KOTOPLIX A NpUMeHnn 208 I 7/ 'H‘ _L *ST 0CTaEeTCs NOCTOAHHBIM W 3aPAAHbIA
e Lo S S = e sty
BONpoc 06 Ux NPaBuUNLHON AanbHEW- FU7 7! x308 G81 0 B yCTpONCTBE MOXHO 3apsaxarb
wieit akcrnnyaraumm, MHOM 6bino pas- + W OTAEeNbHbIE aKKyMyNsiTOpbl C

paboTaHo NPOCTOe U HafexXHoe 3a-
pAAHOE YCTPOWCTBO, Cxema KOTOpO-
ro NpyBeAeHa Ha PUCYHKeE.

HanpsxeHne ceTn NoOHMXaeTcs TpaHc-
dopmatopom T1 0o 20 B, 3atem BINpAM-
neeTca auoaHeiM mocTom VD1 1 noctyna-
eT Ha cTabunMaaTop TOKa, BbINONHEHHbIN
Ha mukpocxeme DA1 KP142EHS8B, koto-
pasi NO3BONINET NONY4MTh BbICOKOCTabUb-
Hoe HarnpsxeHue 12 B npu mnameHeHun
TOKa Harpy3ku ot 0 no 1,5 A.

CUTENBHO MWHYCA LIeny nutaHus. VIMeHHo
3T0 06CTOATENLCTBO NO3BONMNO UCMONB30-
BaTb MMKPOCXEMY KaK reHepaTop cTabunb-
HOro Toka. Kak BUAHO Ha cxeme, akkyMyns-
TopHas 6aTapes C HOMUHAILHBIM Hanpsxe-
HMem 7,2 B Bk/loveHa B pa3pbiB obliero
npoeoga DA1 n MMHyca WUCTOYHWKa nuTa-
HuA. B CBOIO OYepenb MUKPOCXeMa Harpy-
XeHa peauctopoM R1, KOTOpbIKA onpepe-

HH VDZ KA41056

Hanpsxenwem 1,2 B, Hanpumep,
npu npopunakTuke c6opHbix 6ara-
peii. OHO He BOUTCH KOPOTKUX 3amblka-
HWI, TaK KaK TOK KODOTKOrO 3aMbIKaHUA —
60 MA.

Auop VD2, paccunTanHbiii Ha NpAMon
TOK He meHee 100 MA, cnyxut ana pas-
BA3KM 06LLEro NpoBoaa OT akKyMynsTopa
B Cyyae Nponananus HanpsxeHns ceTu.

VPe,VdaKTop — C. Hekpacos, rpad)ﬂa- —10. AH,Q—DE'ETBV

KsapueBbii uUnbLTp C UIBMEHAEeMOUN
noNsIOCON nNponyckaHus

0TS B COBPEMEHHbIX TPaHCUBEPax BCE
vawe B kavecTBa ¢punbTpa OCHOBHOM
cenexkuun UCrnonbayroT KBapueBbie QUnbT-
Pbl H& 4acTOTbl B HECKOMNbKO Merarepu,
€CTb HEMaU10 KOHCTPYKLIMIA, B KOTOPbIX MpyU-
MEHSIOT U 3neKTpoMexaHuyeckue punbT-

Hawker, "Technical Topics"”, RadCom,
2005, December, p. 74—76). Cxema 3kc-
nepuMeEHTabHOro GuUnNbTpa NpuBeAeHa Ha
pmc. 1. lNo cywectsy, 310 — gnddeper-
UManbHO-MOCTOBOM  OAHOKPUCTaNbHbIN
GUNLTP, B KOTOPOM BMECTO TpaHcdopma-
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Puc. 1

TIEO
pbl (BM®). Hanbonbiuee pacnpocTpaHe-
Hue nonyunnn AM®P ¢ nonocoi Nponycka-
Hus 2,4...3 kly, nossonsowme obecne-
YUTb ONTUMANBHYIO dunbTpaunio SSB cur-
nana. Cnoxxee peno obctout ¢ "Tene-
rpadpHbiMu” OMD — OHM BCTpeHaloTCs
3aMETHO PEXeE, U MNpPU 3TOM MX LieHTpasib-
Has 4acToTa PefKo CTLIKYETCS C NOoMocomn
MPONYCKaHWs OCHOBHOTO unbTpa — rNpu-
XOAUTCS NEepeksIioHaTb PE30HATOPLI B reTe-
pOOMHE CMECUTENBHOMO AETEeKTopa.

Mexay Tem eLle ¢ Havana NPUMEHERUS
KBapLEBbIX PE30HATOPOB B GUnbLTpax bbinm
pa3paboTaHkbl CxeMbl, KOTOPbIE NO3BONANN
pPerynupoBaTh B OrNpeaeneHHbix npepenax
ux nonocy nporyckaqusi. 06 0gHOM U3 HKX
HanoMHun B cBoeit ctatbe G3VA (Pat

v

Puc. 2

TOpa C OTBOAOM OT CpefiHeln TOUKW Npume-
HEH Kackaj, C pa3feneHHOW Harpyskow,
BbINONHEHHLIN HA MNONEBOM TPaH3UCTOPE.
lMonoca nponyckanus 3Toro ¢unbTpa
PEryNUPYETCH W3MEHEHMEM COMpPOTUBNE-
HUA ero Harpysku. OHa npepcraeBnser
CcOBOM PE30HAHCHBIN KOHTYP, HACTPOEH-
HbI Ha 4aCTOTy KBapuUEBOro pe3oHaTopa
ZQ1. Ero conpoTtuBneHue WU3MEHAETCSH
nepeMeHHbiM pe3nctopom R4, KoTOpbIiA
BK/IIOY4EH MOCNEA0BATENBHO C KaTYLUKOW
WUHOYKTUBHOCTW. [nsi TOro 4To6bl MOXHO
6bIN0 peanmaosathk No MakCUMymy ee 106-
POTHOCTb, MOCNEAYIOLLNIA KacKag, BKIIOYEH
4Yepes UCTOKOBBLI NOBTOPUTESb.

Homunan koHpgeHcatopa C2 B opuru-
Hasle CTaThk HE NPUBEAEH, HO UCXOAS U3
06LWMX COOBPaXEHUIN, Er0 EMKOCTb JONXK-
Ha ObiTb paBHa NapannenbHoW emKoCcTh
KBApLEBOro pesoHatopa. [na TO4HOW
GanaHcupoBku GunbTpa 3TOT KOHAEHCa-
TOp 06bIYHO AENAIOT NOACTPOEHHBIM.

XapakTepnCTKM U3MEHEeHWUsi Nonochl
NPOryCcKaHusi Takoro GunsTpa NPUBEAEHb!
Ha puc. 2. 3T Kpueble Obinn NonyyeHs!
ons karywku L1 ¢ pobpotHocTeio 110 (pe-
anbHaa A06POTHOCTE Ha HacTOTax B COTHU
kunorepu). B cratbe npuBeneH TONbKO
xapakrep wuamenenns AYX odunetpa —
YUCNOBLIE 3HAYEHWSA MONOCHI NPOMYCKaHWUA
NPV PasnU4HbIX 3HAYEHUAX COMNPOTUBNEHUS
R4 He ykazaHbl. Harpyaky dunbtpa MOXHO
PEerynupoBaThb U 3NeKTPOHHLIM CNOCOBOM.

Takune GUNLTPLI peannzyioTcs 0ObINHO
Ha OTHOCWTENBHO HEBBLICOKMX YacToTax —
0o 1...2 My, ieno B TOM, 4TO BbICOKO4A-
CTOTHblE pe30oHaTtopbl cpe3a AT umeloT
04€Hb Manylo 3KBUBASICHTHYIO UHAOYKTUB-
HOCTb W Tpebyemble 3HAYEHUS UHAYKTUB-
HOCTW Harpy304HOIO KOHTYpa TaKxe Nony-
HaOTCH O4eHb ManNeHbKUMU (OECATKM
HanoreHpw). Bonee Toro, Hectabunb-
HOCTb Harpy304HOro KOHTypa Ha BbICOKWNX
4acToTax CuUnbHO BIMAeT Ha A4YX dunbTpa.

Penaktop — C. Hexkpacos, rpa¢uka — 0. AHapees
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Ha csete 60blie BCero BOCbMbIX YYAEC. ..

Hosas cepus waros

B 3aKOH4UMBLUEWCH B SIHBape 3TOro
roga cepum crtateilt Mbl paccMmoTpenu
12 waros B Gynywee uvenoBevecTsa,
KOTOPbI€ XOPOLLO M3BECTHbI, NOTUYHBI U
BUOHbI NPaKTU4YECKU HEBOOPY>XEHHbIM
B3rNA00M B HOBOCTSX HAayKW U TEXHUKW.
Mexay Tem B NpoLLNbIiA pa3 Mbl BBISCHU-
N, 4TO 3TO AANIEKO He BCe waru, KoTo-
pble NPeacTouT caenartb Hawlew uMBUAK-
3aumn. [oaTomy ovepegHble waru, o
KOTOPbIX Mbl MOroBOpUM, ByayT HEHYME-
POBaHHbIMK, 6O B OTNNYME OT NPOLUNO-
ro W3JIOXKEHWS BeCbMa TPYOHO yKasartb
CPOKU 1 NOCNEoBaTENbHOCTL UX peanu-
3auuun B Npouecce passuTUa LMBUIM3a-
M.

A noka npogonXuM Halle noBecTBo-
BaHWE OYEPENHLIMY NPOrHO3aMU U TEKY-
Len CTartucTUKON.

Lndposbie LLeHHOCTH

Komnanusa YouGov B 2008 r. onpocu-
na ceblwe 5 ThiIC. PECNOHOEHTOB W3
Benuko6putanun, ®dparHumm, Nepmanum,
Ncnanum, Poccun v BbISCHUANG, 4TO ANS
HOBOro “"uudposoro” nokonexwus PO
poctyn B WHtepHet (88 %), obnanaHne
HacTonbHbiM [K (68 %) n HOyTOYyKOM
(51 %) 6onee 3HauMMel, YeM obBnapaHue
asTomMobunem (39 %) unu ctupanbHow
mawnHon (35 %). Haxopsice B WH-
TepHeTe, pOCCUICKWE nonb3oBarTenu
yalule BCEro 3arpyxaioT W BbIFpyXaloT
¢otorpadpum (6onee 80 %), ULLYT My3bI-
Ky (bonee 83 %), wrpaioT B Urpbl (NO4TH
75 %) w ckauuBaoT ¢unbmbl (bonee
70 %). Camas BoctpeboBaHHas ¢yHK-
umMa ons poccusiH — npeobpasoBaHue
peYn B TEKCT 3NeKTPOHHbIX MNCEM
(cBbiwe 67 % BbICKA3aNUCb WMEHHO
TaK); Ha BTOPOM MECTe — BO3MOXHOCTb
noMoLM B OpraHu3aumym CBOEW COLMU-
anbHOM Xu3nu (34 %).

®dyTypucTHYECKas TeXHOTEKa

B otnnuuve oT wapnaraHoB unu ncu-
XMYECKN HE3OOPOBLIX NMIOAEWN, TOTOBbLIX
NoAENUTLCA CBOMMW BUOEHUSIMU rPpaaY-
wero, gyTyponorm 3aKCTpanonmpyioT Ccy-
LiecTeylolMe TexHONOTrUYecKue TeH-
OeHunn, NbiTascb Npeayranarbk Hanpase-
NEHne pasBuTUA TEXHWUYECKOro MNpo-
rpecca. CkaxuTte, CKOMbKO niogen B
Hayane 80-x rogoB nNpoOWNOro Beka
morno cebe NpocTo NpPeacTaBuTb pPonb
NK 1 mobuneHoro tenedoHa B NoBce-
OHEBHOW XW3HW uvenoseka? Pasee
MOXHO 6bIO0 BOOGpPasuTb, 4TO Yepes
napy oecatuneTtuih netm 6yayt urpatb B

rnobanbHon ceTn? A uudposmsauuns
yenoeeka nyTeM pacwudpOBKU €ro
reHomMa M KIOHUPOBaHWE XMBOTHbIX,
BKAlo4as npumatos? A rnobansHeie Npo-
6nemMbl, CBA3aHHBIE C UBMEHEHWEM KNW-
mara u3-3a HepasyMHoOW 0enaTeNlbHOCTH
4YENOBEYECTRA, YBNEKLLUErocs uHdopma-
Tn3aumen? N noxoxe, rpaoyime name-
HeHus  Oyayr  npoucxoamtbe  elle
GbicTpee.

Bor, k npumMepy, O4epeaHbIe BLIAEPX-
KW U3 amepukaHckoro xypHana “Tech-
nology Review” MaccauyceTtckoro tex-
HONOrN4eckoro MHcTutyta (MTI) c Tex-
HONMOrUAMK, KOTOpble B Onuxanwune
roabl 6yayT nmete 0coBeHHO Bonbuioe
3HauveHue.

MNpexpe Bcero, 310 yXe yrNOMWUHaB-
LWWECS HaMW HaHO-pagMouunbl (yrne-
poaoHble HaHoTpybkW), nossonsiowue
YNyYlIWTb XapakTepucTUKW paguoda-
CTOTHBIX NPUEMOrNEPEefaTYMKoB, B 4acT-
HOCTU, NOHU3UTL WX 3Hepronotpebne-
HWE W, COOTBETCTBEHHO, MOBLICUTL
BPEMS aBTOHOMHOM paboTbl KOHEYHbIX
yCTPOWCTB OT H6atapei.

Metoauka "MopennupoBaHma Henpea-
BWAEHHbIX CUTyauuin”™ nyTem COBMeELLe-
HWA HAKOMNEHHbIX AAHHBLIX B PA3NUYHbIX
obnacTax U COBPEMEHHBIX KOMMbIOTEP-
HbIX TEXHONOTWIA NO3BONUT Nyylle Npo-
rHO3UPOBaTh Pa3NnyYHbIe COOLITUS.

ATOMHbBIE MarHWTOMETPbl — MUHMWA-
TIOPHbIE CEHCOPbl MarHUTHOro Mons,
KOTOpLIE MO3BONST BbIBECTU Cpencrsa
MarHUTHO-pPEe30HaHCHOM ToMorpadum Ha
Ka4eCTBEHHO HOBbI YPOBEHb.

JanbHenwme UccnepoBaHua TexHO-
NOrUn N3roToBNeHNs rpadeHoBbIX TPaH-
3UCTOPOB B NEPCNeKTUBe MNpuBeayT K
NOSIBNEHUIO CBEPXDOLICTPLIX KOMMBLIOTEP-
HbIX MPOLIECCOPOB C HEBLICOKWUM 3HEPIrO-
norpeénexunem.

Tak Ha3biBaeMble "BEPOATHOCTHbIE
4unel”, KOTOPbLIE NPW BbINONHEHWU OrNpe-
[eneHHbix 3aga4 byayt naeate Npubnu-
3UTENbHLIE OTBETHI B OBMEH Ha BLINIPbILL
B NPOU3BOAUTENBLHOCTU W 3HEprono-
Tpebnerun.

B Gnuxanwwue roobl 6yoyT akTUBHO
pa3suBaThCA Web-NpunoxeHus, nocTyn-
Hble ¢ noboro MNK.

Yepes 6onee uyem COTHIO ner nocne
Hukonbl Tecnbl HAakKOHEL-TO aKTyanuan-
pOBanUCb WUCCNENOBaHUA TEXHONOTUA
6ecnpoBOoHOM Nepeaayy 3NeKTpo3Hep-
rumn. Mx MoxHO ByaeTt ncnonb3osartb A1
6ecnpoBOAHON NOA3aPAOKW aKKyMYyNsi-
TOPOB NOPTATMBHBLIX YCTPOUCTB UAW ANA
nuTaHus 6eITOBLIX NPUBOPOE.

HakoHneu, cuutaer “Technology
Review"”, HemanoBaxHylo ponb B 6nu-
Xanlme rofibl HA4HYT UrpaTtb NPUHUMNU-

anbLHO HOBbLIE MOaenu, obbACHSIIoLWUE
paboTy yenoBe4eckoro Mo3ara. He cek-
PET, 4TO TaMm, B MO3re, elle MHOro ans
HaC HEMOHATHOrO.

Mo NpoOrHo3y aHanMTUKOB W3 KOMNa-
Hum Gartner Bckope nosieaTca MHpopma-
LIMOHHbIE TEXHONOIrMn, KOTOpbLIE B 6nn-
xanwmne 25 neT nONHOCTbIO M3MEHAT
cnocobbl BeneHus 6uskeca. K npumepy,
CcO3[aHne eCTeCTBEHHbIX MHTepdencoB
1 CUCTEM aBTOMAaTU4YECKOro rofocoOBOro
nepesoga. NocnepHue 6Gyayr coBme-
wate B cebe akTuBHO paspabarbiBaio-
LWMWECH B HACTOSILLEE BPEMSi CUCTEMBI
MaLWHHOIO NepeBoaa U pacno3HaBaHua
peun.

OxwnpaeTtcs, 4to K 2033 r. nosesTCH
HaAEeXHble HocUTenn nHhopPMaLmm, Npu-
4eM JaHHble Ha HUX MOXHO BypeT xpa-
HUTb B OObIYHBLIX YCNOBUAX OECATKU NeT.
Ha 6u3Hec cunbHO NOBAMSET CTOKpaT-
HOE YBENMYEHME MNPOW3BOAUTENBHOCTH
Tpyoa nporpammuctoB. OHW CMOryT
NOBTOPHO  MCMNOnNb3oBath Oonbuine
o6beMbl KOAa.

nOCJ'Iep,HMM N3 oXxXugaemblix TeXHONO-
rMYECKNX NPOPLIBOB aHaNUTUKW HA3Banwu
NosiBNEHNEe BO3MOXHOCTW NpefckasaTh
cynbby uHBecTMumin 8 UT npoekTol. B
HacTosiee BpemMa GUHAHCOBOW Moaenw
Takoro pofa NPoCTO He CYyLLECTBYeT.

Mcnonb3oBaHne MHOrOSAEpPHLIX Npo-
LIeCcCOpOB NPUBEAET K PasBuTUIO Napan-
NEeNbHOrO NPOrpamMMMUpPOBaHUS, KOTOpPOE
3aeMCTBYET BCE BO3MOXHOCTU 4Mna no
pa3aeneHnio 3aaaqm Ha HECKObKO Mpo-
LLeccos.

Mo nporHo3am mn3sBecTtHoro GyrTypo-
nora Pas XammoHga, B 2030 r. Ha nnaHe-
Te 6byner 6onee omHOro mMunanappa
nopen ctapwe 65 nev. ooy GynyT
HOCUTb BGecnpoBogHbIE YCTPOWCTBA,
KOHTPONUPYIOLUME COCTOSHWE 300POBbLA
U onoseuwawwme cnyxby cnaceHus.
KOHTpONnb 3a CamMouyBCTBMEM KaXxaoro
yenoeseka 06neryuTcs pPEeBONIOLMUOHHDI-
MW JOCTUXEHUSIMU B MEeQULUHE: B XOAY
6ynert nuunas kaptorpadusa OAHK, mouw-
HeWlMe NeKapcTBa, M3roTOBNEHHbIE HA
6a3e reHoTepanum, U akTUBHOE UCNONb-
30BaHne CTBONOBLIX Knetok. Ocranock
NUWB YTO4YHWUTbL, KaK 3TO W3MEHWUTCHA B
yCNOBUAX MUPOBOI O KpU3nca.

B nomaiuHem xo3sincree GyayT wupo-
KO WCMNOoNb30BaThCA pPOOOThI-HAHBKM,
BHYTPEHHUE OpraHbl H4enoBeKa Ha4YHyT
BbIPaLLMBATL HAa 3aKa3, KaK OBOLLUM B OrO-
pone, a cpegHsis NpPOAONXUTENLHOCTL
XWU3HW cocTaBut He MeHee 130 ner.
Wcnonb3oBanue 3Hepruu Oyner Gonee
3pPEKTUBHLIM, @ OBLIEHWE C XUBbIMW
neparoramMu  CTaHeT NWlb  4acTbio
obwenn obpasoBaTtenbHOW CUCTEMBI,
BKAIOYAIOWEN U BUPTyanbHOe AUCTaH-
umMoHHoe obyuenune.

Niopy 6yayT NOAKNIOHATLCS K BbICOKO-
MHTENNEeKTyanbHoW rnobanbHOW ceTn
yepe3 HenpowyHThl. UHTepHet GypeT
BCeOOLUUM, BCEOOCTYNHbIM, BCEOOHLEM-
NIOWMM 1 HEeOoTKNK4YaembiM. Jlioaw,
XWBOTHbIE W TPWIMOHBI HEOOYLUEBNEH-
HbIX NpeaMeToB BynyT Kaxaylo CEeKyHay
oTnpaBnaTL B 3Ty rnobanbHylo ceTb
HEBEPOSITHOE KOMWUYECTBO BCEBO3MOX-
HOW uHdOopMaumu, Bknovas ronorpadm-
yeckue 3D-u3obpaxeHus, a Takke gaH-
Hble AN TaKTUALHOr0, OBOHATENBHOTO U
BKYCOBOro mopenuposanus. To ecTb
abcontoTHO Bcem ByaeT 4em 3aHATLCS.
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"PAAUO" — O CBA3MU

PALUO Ne 3, 2009

A BOT knumar k 2030 r. uamenutcs
TaK, 4TO YeNOBEYECTBO HAaYHET MaccoBO
nepexoouTh K €CTeCTBEHHbIM U BO306-
HOBASIEMbIM UCTOYHWKAM 3HEepruu, Muc-
NoNb3YyIOWMM COfNHUE, BETEP U BOAY.
Bnpoyem, yxe CerogHs MOXHO BCTpe-
TMTb 6a30Bble CTaHUMKW MOOUNBLHON
CBA3U, NUTaeMble "BETpSKaMn™.

W3 mHOXeCcTBa Apyrux BCTpEHaloLLmX-
ca B WHTEepHeTe nNpPOrHO030B MOXHO
y3HaTb, 4TO Yepes 50 net noau npekpa-
TAT CTapeTb, BCTPETATCA C MHONNAHeTS -
HaMM W HaysYaTCs pasroBapuBaTb C
puibamu (raseta "Taimc”). 3kcnepTbl
CHMTAIOT, 4TO 4enoBe4ecTBO M3obpeTer
NneKkapcTBO, KOTOpPOe NOMOXET pereHe-
pupoBatb MOBPEXAEHHbIE TKaHu. Y
pOBOTOB NOABUTCH UHTYMUMUS. A cneuu-
anbHOE YCTPOWCTBO NO3BONUT NOHUMATb
HACTPOEHWE XWBOTHbLIX W AaXe 4YUTaTb
HEKOTOPbIE UX MbICNW (FOBOPSAT, 3Ta UHU-
uMaTUBa He HPaBUTCA HEKOTOPLIM NONU-
TUKam).

TpaHucrymanmnam

MCKyCCTBEHHbLIK MHTENNEKT UMeeT
cBoux “"daHaTtos”. U3BecTHLIN amepu-
KaHCcKui n3obpetatens u dyTyponor Paii
Kypusaiine npeackasbiBaeT uenylo apy
WCKYCCTBEHHOIO WHTENnekTa, Kkorpa
yenoseyeckuh Mo3ar 6yner ocHaleH
KoMMblOTEPaMK, a Kubopru cmoryT
nogapute Yenoeevecrey GeccmepTue.
OH gaxe 3aknmoqun napu, 41o kK 2029 r.
NOABUTCH KOMMbIOTEP, KOTOPLIA CRACT
3K3aMeH Ha TakK HasbliBaembllh "Tect
TelopuHra”.

TecT ThlOpUHra — 3TO AMNUPUYECKUA
TecT, uaes Kotoporo 6bina Nnpeanoxexa
AnaHom Teiopudrom B8 1950 r., a B
COBDPEMEHHOW MHTepNpeTauun BbIrNsauT
Tak: “"YenoBek B3awMOAenCTByeT C
OBYyMSi KOMNblOTepamMu. Ha OcCHOBaHuu
OTBETOB Ha BOMNPOCHI OH AOMXEH Ornpe-
[EenuTb, C KEM OH pa3roeBapuBaeT: C
4YENOBEKOM WNN KOMNBIOTEPHOK Npo-
rpammoii. 3apadya KOMNbIOTEPHOR Npo-
rpaMmMmbl — BBECTM YenoBeka B 3abnyx-
neHue, 3acTaBuB cAenaTb HEeBEPHbIn
sbibop”.

Uma Kypusaitha xopowo 3HaKoOMO
My3blkaHTam-3neKTPoHLWMkam Gnarona-
ps "Kurzweil K250" — nepsomy cemnn-
cuHtesaTopy. [porHo3bl  Kypusanns
OCHOBaHbl Ha TakK Ha3biBaeMOM "3aKOHE
yckopsiloweica otaaun”. "KoHek™ m3ob-
peratens — TEXHONOrMW pacno3Hasa-
Hus. B 1976 r. oH cozpman ycTpoOCTBO
ona cnaboBupsLMx pasmepamMu cO CTu-
panbHylo MalKHy, KOTOPOE CKaHUpPOBanNo
TEKCT W 3a4UTbiBaN0 ero BCAyx (NepsbiM
ero obnapatenem Gbin cnenoit MyabikaHT
Cruemn Yanpep). Kypusainb npeackasan,
4TO yxe B Havane XXI Beka He3psuue
CMOryT 4UTaTb TEKCT C NOMOLbIO NpnBo-
pa, KOTOpbiii ymeuwaeTtcs B pyke. Ha
nocnegHem  BcemuMpHOM  HayyHOM
¢ectuBane B Helo-Wopke naobperarens
NPOAEMOHCTPUPOBan YCTPOWCTBO pas-
MepoM C "MOBUANBHUK", KOTOPOE NPOoYNo
BC/yX NPOrpaMmy MEpONpPUATUS.

KypuBainbe npeackasan B3pbiBONO-
po6Hbl pocT UHTepheTa B 1990-€ roab!.
OH xe noobewan, 410 B 1998 r. KOMMbIO-
Tep opepxut nobeny B WaxMaTHOM Typ-
HUpe, n "owunbcs” Bcero Ha rop: "Deep
Blue” obbirpan lappu KacnapoBa B
1997-m.

Mo muenuio Kypugaiing, nporpecc no
3KCNOHEHTE ceivac uaeT B Takux obna-
CTAX, K&K HAHOTEXHONOMMK, paciundpos-
Ka r€HOMOB, Y4ETKOCTb CHWMKOB, NOAy-
yaembix nNpuv  TOomoOrpadpwu Mo3ra.
MNepBbiM WaromM K CO3A4aHUI0 HOBOIO
TUMNa XWUBOIrO OpPraHn3ma CTaHeT BXWB-
NEeHWe B YENOBEYECKU MO3r WUCKYC-
CTBEHHbLIX MHTENNEKTyanbHbIx Guonoru-
4eckux HaHOBNOKOB, 4TO MHOrOKpPaTHO
YBENWYUT  MBLICAUTENBHBIN  YPOBEHb
NIoAER W pacluMpuT UX BO3MOXHOCTH 32
cyet BbicTpoThl cbopa u 06paboTku
nHdopmaumn. Mukpouunbl NO3BONAT
NIOOAM  3anoOMWHaThb, MNPOCYUTHIBATH
BapMaHTbl CO CKOPOCTLIO KOMIMbIOTEPA U
aaxe obwaTbca ¢ BUPTYanbHBIM MUPOM
yepe3 COBCTBEHHYIO HEPBHYIO CUCTEMY.

Ha Bonpoc, He BONAOTUTCS nNU B
XW3Hb KapTuHa C y4actuem Yunna
Cmuta no Airzeky Aaumosy " — po6oT”,
y4€EHbBIV C YBEPEHHOCTbIO OTBETUAN: "HeT".
"B CyLHOCTW, Hawa uuBUAM3aUUA U
CEerogHsi ABNSIETCS MAlMHHO-4YenoBeye-
ckoi. MawwuHb! oCywecTBRsIoT COTHU
BUOOB AESTENbHOCTU Ha YPOBHE Yeno-
Beka unu paxe nyywe. Mbl ucnonbayem
ux, 4TOBbl NPUYMHOXUTL Hawu puanye-
CKWE W YMCTBEHHbIE BO3MOXHOCTU.
Cnepyiolwum LIaroM CTaHeT Henocpen-
CTBEHHOE CAUSIHWE HenoBeKa C maiuun-
HOW", — npouuTupoBana Kypusanns
BBC.

A ewe Kypusaihine — rnaeHelit rypy
COBPEMEHHOr0 TPaHCryManuama, KOTo-
Pl NMOABUACS U3 KOHBEPTEHLUWN NCUXO-
[enu4eckomn KynbTypbt 60-x 1 uHdopma-
LUMOHHO-TEXHONOTMYECKOW PEBONIOLUN
70—80-x. B 4acTHOCTH, TPAHCTyMaHU3Mm
6bin "pOAHBIM” ONS BKCNEPUMEHTATOPOB
¢ "paclumpeHmem” CoO3HaHUsA C NOMOLLbIO
LSD, koTOpbIit pazgaBany BO BPEMS 3KC-
nepumerToB B [apBapae. W noka rocy-
[apCTBO rOBOPUNO HapkoTukam "HeT!",
HeWpoxummnkn pabotanu Han uccnepo-
BaHWEM TOHKUX MO3rOBBLIX XMMWHECKUX
NpoLUeCCoB, CUHTE3WPYSA BellecTea ons
ynysweHus paboTbl ronoBbl — CMapT-
nparc, "nekapcrtea ans yma”“, Tuna Hoo-
Tponuna C puTanuHoM. Bnpouem,
LOCTUXEHRUS MONEKYNSIPHON UHXEHEPUU
W HAHOTEXHONOIWIA, KOrHWTUBHOW MNCUXO-
Nnorun U HEMNpONCUXoNorun, MeauLUHbI
W, raBHOE, BCEro Komnnekca nhdopma-
LIMOHHBIX TEXHONOMWIA NOKa €ELLE He CO3-
[anu "yenoseka yny4weHHoro".

TpaHcrymaumam obbeouHun Bcex
Tex, KTO NpeABKyLWaeT HaaBuralLmnecs
uaMeHeHust obLuecTBa, u, Npexae BCero,
4Yenoseka kak BuMpa. 3710 Hekas obuias
mpeonorusi, 06bLeauHAIoLLaA CaMblx pas-
HbiX NIOAEN, HAOEIOWMXCA Ha eBrenuye-
CKYIO CUNy BbICOKUX TexHonoruin. Cpeawn
HUX €CTb W Cepbe3Hble uccnepoBarenm,
1 "NpOABUHYTHIE” 3HTY3MACTbl, U "noa-
BUHYTble" Boratew. Mocnegsum ocobeH-
HO 6nu3ka (U GWUHAHCOBO AOCTYNHA)
0O[Ha U3 KIIOYEBbIX Uael TPaHCIyMaHu3-
Ma — UMMOpPTanMaMm, TO eCTb Haaexaa
Ha rpsayilee OoTKpbiTUe “nekapcrea OT
cmepTu” unu, 4to 6onee peancHo, pas-
paboTKy FEHETUHECKUX W MELUUMHCKUX
METOAO0B 3HAYUTENbHOrO MNPOANEHUS
CPOKa XWU3HW.

Jpyroe HanpaeneHue TpaHCcryma-
HWU3Ma CBA3aHO C UAEEN CUHTYNSPHOCTU
— HeobpaTUMOro W3MEHEHUSN XU3HW
Kax,aoro OTAENLHOrO YenoBeka u Heno-
BEYECTBa B LENOM, KOTOPOE HAcCTynut

nocne nNOSABNEHUA
VMHTENNeKTa.

B 2007 r. B UccnepoBaTenbCckom
ueHTpe um. 3itmca (HACA) cocTosinoch
yuypeautenohoe cobpanue YHuBep-
cuteta cuhrynapHoctu (Singularity
University), B KOTOPOM NpPUHSINU y4a-
ctue Peit KypuBaiinb, oguH U3 ocHoBa-
Tenen Google Jlappu MNeox, awpekTop
Space Adventures lMutep Ouamanguc,
YHUBEPCUTETCKUE Y4YEHBIE W NpencTa-
BUTENWN UCCNEAOoBaTENLCKUX NOApa3ae-
NEHUN TaKuxX KPYMHbIX TEXHONOIMHYECKUX
komnaumn, kak Cisco u IBM. Lenb —
pacrpocTpaHenue v NoanepxXKa TexHo-
norun B chepe 6MONOrMN, HAHOTEXHO-
norui u UHAOPMaULMNOHHBIX TEXHONOMMIA.
MpumeyaTenen ypoBEHb Y4acCTBYIOLLMX
B cobpanuu nop, kpeinom HACA niogen,
a TakXe BbICOKas CTerneHb CKPbITHOCTH,
OKpYyXaBLUeh Mepornpusitue.

Pa3BuTue NpsaMbIX HENOBEKO-MALLUNH-
HbIX UHTepdencoB — Ha ocHoee dyHAaa-
MEeHTanbHbIX WCCNenoBaHuW Mo3ra wu
HaHOTEXHONOrUI — paHo WMNAW NO3QHO
npuBeneT K TOMY, 4TO NpPSMoOe nop-
KNIOYEHWE HEPBHOW CUCTEMBI K KOMMbIO-
Tepy nepectaneT ObiTh paHTacTukon. K
npumepy, 6narogaps MHTEHCUBHOCTU
pa3paboToK yXe CKOpPO MOABUTCH nep-
Bbild KMBOpraHuyeckunii rnas c paspelue-
HueM pgucnnes. U 3TOT rnas MOXHO
GyneT NOAKNIOYUTL HE TONLKO K BUOEO-
Kamepe, HO W K Meguannenepy wnm K
nporpaMme AN HTEHWS 3NEKTPOHHbIX
KHUT,

CTpemMuTenbHO pacTyLias BblYUCAU-
TenbHasi MOLWHOCTb KOMIMbIOTEPOB, Kak
0OWH U3 MaBHbIX MYHKTOB NpPOrpamMmbl
cuHrynaproctn Kypusanns, caoenaert
BO3MOXHOW "0BpaTHYI0 WUHXEHEPHYIO
paspaboTky” ™Mo3ra: 4yno npupogbl
6yneT CKkaHWpOBaHO A0 nocnepHen
MOnekynbl W pasobpaHa GuomexaHuka
ero paboTthl. A 3TO NO3BONUT PEKOH-
CcTpyMpoBaTtb paboTy MO3ra U HakoHeL,
€c030aTb UCKYCCTBEHHbIV padym. B cyu-
HOCTH, CNOXHOCTU U BbIMUCIUTENBHBLIM
cnocoBHOCTAM MO3ra yXe COOTBeTCT-
ByeT COBOKYMHAsA MOLLUHOCTb BCEX KOM-
NbIOTEPOB MWPa M CNOXHOCTbL W pas-
BeTBNeHHoCcTbL CeTu, KOTOpOW BCEro
15 net Hasag ewe He cywecTeoBano.
Dpyroe geno, 410 Habop HEMPOHOB, Kak
W CTOMKWM CcynepkomnbioTepa, — 3TO
ewle He uHTennekT. Beab y uvenoBeka
eCTb UHTYWUUS, npeasuaeHue, niobosb
U faxe cnocobHOCTL owmbarbes.

WCKYCCTBEHHOro

"BnaxHbie” knboprm

A TYT eLe xyAOXHWKN CO CBOUM pac-
KPErOLWEHHbIM CO3HAHUEM, XaXaYLUUM
NpO4YBCTBOBAaTb MUP, npeobpa3oBax-
HblA C NOMOLLLIO HOBbIX TEXHONOrWit. B
2000 r. anrnuyanud Poi 3ckoTT, oguH
M3 NUOHEpPOB KUBEPHETUYECKOrO WU
TENEMaTUYECKOro HanpasBfieHwuit B
COBpPEMEHHOM UCKYCCTBE, onybnukosan
Tak HasbiBaemblh "BnaxHblil MaHu-
dect”. "BnaxHas xxu3Hb oObeauHseT
unppoBoro uHauenpga u Guonoruye-
CKO€ CYLLUEeCTBO, — KOHCTaTMpOBasn OH.
— MIMEHHO Ha CTbIKe CyX0ro CUINKOHO-
BOro MuUpa WHTEPAKTUBHOW Cpenbl C
BNaxHoOW 6GMonorven XuBbIX CUCTEM
MOXHO 06HapyXuUTb HOBbIA cybcTpaTt u
ABWXYLLYIO CUAly UCKYCCTBA, KOTOPYIO A
OnNpeRensiio Kak BRaxHylo cpeny (moist-



media) (aHrn. moist — CbIpOW, Bnax-
HbI)... BnaxHana cpepa coctout w3
6utos (bits), atomoB (atoms), Helpo-
HOB (neurons) u resHoB (genes) (Tak
Ha3biBaemasa "6onbwas veteepka’ —
B.A.N.G.)...". He HyxHO 06napatb CUNb-
HbIM NPOrHOCTUYECKUM 03pOM, HTOGbI
MNOHSATb, YTO CNEAYIOLWMM LUArOM Ha NyTH
pa3BuTUuNa TEeXHONOrum "BNaxXHOM
XU3HW" CTaHeT cpalimBaHne yxe non-
HOMYHKLMOHANbHBIX KPEMHWEBbIX 3N€K-
TPOHHbIX YUMNOB C HEWPOHaAMW KOpbi
ronoBHOro mo3sra. CHavana — kpbic, a
nOTOM U NIoAEN.

"UHTepecHas 3apada — ycTaHoBne-
HUe GU3UYECKoN CBA3N Mexay Hewnpo-
Hamu ¥ ymnamm, — nucan B 1996 r. B
khure "MpuHumnel paboTbl rONOBHOrO
MO3ra"” HEMELIKWI yHeHbIW, OTeL, CUHep-
retukun Nepmax XakeH. — Mbl Haxogum-
CA 30ecb B CaMOM Havane nytu, w
nenatb CKONbKO-HWByab onpepnene-
Hbl€ NPOrHO3bl OTHOCUTENLHO ByanyLiero
pas3BuTUS, Hanpumep, OTHOCUTENBLHO
HYUNoB, UMNNAHTUPOBAHHbLIX B NOBPEX-
OEHHBI MO3r, UAKN yBenu4eHus HPop-
MaLUWOHHOW eMKOCTM MOo3ra (MNpoTessb
Mo3ra), npexaespeMeHHo. Tonbko
GynyLiee nokaxer, UMEEM N Mbl AENO
C HayyHoW GaHTacTUKOW Unwu peanb-
HOCTBI". HO ¢ abCcTpakTHOM TOYKU 3pe-
HWUSA 3TO BO3MOXHO.

WHbIMW cnoBamu, Mbl NonagaemM B
HEW3BELAHHYIO €LUE 30Hy B3aUMOAEN-
CTBUS BWUPTYaNbHOro W peanbHoro
mMupoB. P. 3cKOTT nopyYepkuBaeT, 4To
CO BPEMeH CpeaHEeBEKOBbS MAEI0 0Tpa-
xenuns Mpupoabl rMy6oKo 4TUAK XYA0X-
HUKW, NpUKNagbiBas Ans 3Toro Makcu-
MyM ycunui u  ¢antasmn. OaHako
Tenepb 310 yctapeno, u lNpupoaa spsa
nu 6yner ucnonb3osBateCs B popmarte
Tak Ha3blBaeMoi "noctémnonornyeckon”
KynbTypbl. Ha ¢oHe 6bICTpbiX TEXHONO-
rmyeckux nameHeHun Npupopa Kkaxertcs
yepecyyp MeaneHHo.

W BOT yxe 3a NOCTUHAYCTPUANbHbIM
obwecteoM 3amasuuna noctébuonorun-
Yyeckas KynbTypa, NPUM3BaHHaa yny4-
WWUTE MaTyLWKy-Npupoay, NoMumMo nup-
CUHIa, KakumMn-Hubyab MUKpOHUNaMK.
Monyyaetcs, 4TO OTAENbHLIE "NPOABU-
HyThIE" nioaw yxe npeesownu MNpupoay
W XOTAT 4ero-To MHOro. BeiTb MoOXxeT,
4y106bLl CTaTb ANS YenoBeYecTBa TEM,
YEM OHU YyXe CEerogHs SBASAIOTCH ONS
cBoux cobak?

Bnepep B npownoe

Hapsiny ¢ HECOMHEHHOW NONb30K OT
"umMdposoro mmpa” un nHpopmaTUsaummn
obuiecTea He CTOUT 3aKpbLIBaTb rnasa u
Ha rpagyuwme npobnembl, KOTOpbie
CEerofHs HaM KaxyTCsl He3Ha4YUTenNbHbI-
MW, HO CNOCOOGHbB O4YEHb CEepbe3HOo
noBnuATb Ha xop uctopun. Cambimu
He3aLUWLLEHHBIMU OKa3anucb, Kak BCe-
raa, oetu.

Mpodeccop Ncuxonorum n pykoBoau-
Tenb Jletckoro umdpoBoro MeauaueHT-
pa B Jloc-AHpxenece TNatpuuwms
puHduna uayyana snuanme nhgopma-
LMOHHOro u3obunus Ha cnocobHOCTb
MONOAEXW NPUHUMaTL 060CHOBaKRHLIE U
B3BELUEHHbIe peleHns. B icHUNOoCH,
4TO, HECMOTPS Ha Kaxyuyloca 6Gonee
BbIrOQHOM NO3MLNIO, UMEIOLLNE N0CTYN B
VHTepHeT pewunn CBOW 3aAaHusa xyxXe

TEX, Y KOr0 TakoW BO3MOXHOCTW He
6bino.

NMpogeccop nccnenoBarenbLCKoro uH-
CTUTYyTa NpUMaTtoB yHuBepcuteta Knoto
u poktop ¢éunocodumn yHuBepcuTeTa
Ocaku (Anonus) Hobyo Macataka —
aBTop OGectcennepa "O6e3bfHbl C
mMoBunbHBIMK TenedoHamu”. OH obpa-
TUN BHUMaHWe Ha TO, 4TO MOnoAble
niogy B NocnegHee Bpemsi cTanu BECTU
cebs kak-To no-gpyromMy, U NpUMEHUN
cBou npodeccuoHanbHble Hasbiku. U
BLIICHWUA, 4TO SAINOHUEB ryGAT MOGUNb-
Hble TenedoHbl, KOTOpbLIE MO3BONUAWN
nogsm obwaTtbecs gpyr ¢ apyrom 24
4Yaca B CYTKW, 4TO PELUTENLHO U3MEHN-
N0 Npuvpoay OTHOLUEHWI, KOTOpPYIO
4eNOBEYECTBO CO3[aBano B Teyehwe
3BONIOLMNK.

Nerpagaums B nocnegHue ropabl
3aluna Tak ganeko, 4To MOMOAEXb YXe
MOXHO CnNyTaTb C LWWMMNaH3€e: OHW
nacyTcsi, KOPpMATCSH, NPOSIBAAIOT arpec-
CWMBHOE NOBELEHME aHANOrM4HO CBOWUM
[anbHUM POACTBEHHWKAM. B MHTEpBbiO
XypHany "Sapio” yuyeHblll pacckasan,
4TO y Hee yTpayeHa cnocobHoCTk Npo-
BOAWTL Pas3finymMa Mexay CBOUM W
HYXUM, Mexay 0BLEeCTBEHHbIM W HacT-
HbIM NpPOCTPaHcTBOM. “MobGunbHbIE"
IOHOWW U aeBylwku chopmuposanu To,
410 Macaraka HasbiBaetT "pl3apyku-
O30Ky" — nnemexa.

CeronHsi kKapMaHnHble ragxersl 6epyT
Ha cebs pelienne 3anad, KOTOpbIe PaHb-
we BbLINONHAN CaM 4enoBeK, Harnpumep,
Takue, Kak yMaTb U roBoputb. Ecnu Tak
6yner NpoponxarbCs, NioAn NOCTENEHHO
yTpaTAT cnocobHocTb aymartb. "UH$Op-
MaUMOHHBIE TEXHONOMUK, BO3MOXHO, OC-
BoGoAMNM HAc OT LEenoro psga nosce-
[OHEBHbIX TPYAHOCTEN, HO OHW Xe Tenepb
ocnabnaT Hac wu rybsT, — coxaneer
Macartaka. — Bbl MOXeTe CKONbKO yrog-
HO KPUTUKOBATb MEHA 32 TO, HTO A yno-
nobun yenoseka o6e3bsiHe. Ho f nayyaio
NPUMaTtoB Tak QOAr0, HYTO i MOTY TOYHO
ckasatb: 3To0 — dakT". U BOT yxe He
BbIFNSIAAT CTONb 3101 LUYTKOW 3aKNio4n-
TeNnbHble CTPOKW W3BECTHOr0 pomaHa
Mbepa Byns "Mnanera 06e3baH":

"@unmc cHoBa 3a4ymManach...

— Tel npas, [xuHH. S TOXE Tak
aymaro. Pasymueie niogn? Jliogw, Hage-
JNleHHble MyapocTbio? Jlioan, obnanaio-
wme aywou, ymewLme meicnnte? Her,
3TO HEBO3MOXHO: TYT aBTOD MNEPELIEen
BCE rpaHuubl. A xans, npaso, Xasb!

— CosepLueHHO ¢ T060# CcornaceH, —
oTknukHyncs OxunHH. — OgHako Ham
rnopa Bo3BpaLLaTbCs.

OH nonHOCTBIO pacrycTun napyc,
noACTaByB BCIO €ro MNOBEPXHOCTL CBETO-
BbIM MOTOKAM TPEX COJNHL. 3areM OH
Havan nepeasuratb MHOrOYUCNEHHbLIE
PbINaXKU YripaBneHus, J10BKO Mosb3ysch
BCEMU HETbIPbMS pykamy, a Punnuc
3HEpPru4YHO  noTpscna BOMOCATbIMU
ywamm, 4Tobbl OTOrHarb MOCNEAHIOI0
TEeHb COMHEHUS, BbIHyNa nyapeHuly m,
nockoneky nopt 6bin yxe 61M30K, ner-
KOV pO30BOM NyXOBKOW npunyapwna
CBOI0  04apoBartesibHyl)  MOPLAOYKY
camMmku-LmnmMnaH3e. "

U koHeL cBeTa

Nabbl  3aBepwUTb  WUANIOCTPALUIO
6yayLiero NOCTUHAYCTPUanbHOro obLye-

cTBa — napy cnoe o nnaxete. MporHossbl
Yy4EHbIX OTHOCUTENBHO COCTOSHUSA aTMO-
chepbl, KOTOpbLIE O03BY4MBaNWUCb B
rnocneaHee BpeMs, OKasanuch, K CoxXa-
nenuio, HeBepHbiMU. Ecnu paHblie y
4YenoBewecTBa No pacYeTam OCTaBanoch
elle CTo neT, Npexae 4em KOHUEHTpa-
uua yrnekucnoro rasa s armocoepe
OOCTUIHEeT KPUTUYECKOro YPOBHS, TO
cemyac 0Kkasanochb, YTO 3TOT MOMEHT yXe
HacTynun. bBonee Toro, nnaxera npowna
TOYKY HEBO3BPALLEHWS, NMOCNEe KOTOPOH
OCTaHOBWUTb KaracTpodpuyeckue uame-
HEHUA KNUMATA YXE HEBO3MOXHO.

MOMUMO HBLIHELUHEro 3aTSXHOr0 3KO-
HOMWYECKOrO W NPOAOBOALCTBEHHOMO
Kpu3uca, MUpy rpo3uT ewe v BOOHbIN, U
MaciTabHblA 3KONOTMHECKUA KPU3UC.
Bnaronaps pasBuUTUIO TEXHONOTUIA Heno-
BEK yXe CTan Ucnonb3oBatb 6Gonbuie
3EMHbIX PECYpCOB, Y4€M NnaHeta B CO-
cToanun npomaeoautb. 100-NpoueHTHO-
ro pepuumta pecypcos cnepyer OXu-
patb yxe yepes 30 net. Ecnu niogn He
W3MEHAT CBOW CTUNb XU3HW, UM BCKOpe
noHagobutca apyras nnadeta, npe-
aynpexgaT ydensle. O6 3TOM HeflaBHO
roBopunocek B Pume B MeXaoyHapoaHOM
noknapne Bcemuphoro ¢oHaa AUKOW
npuvpoabl (WWF). UHbiMU cnoBammn, peydb
MOET 0 NNaHeTapHoOM geduunte — “3Ko-
N0rM4ecKon peueccun” — u aToT nedu-
umt pocturHer 100 % yxe k 2040 r.,
ecnw Hu4ero He uamenutcs. Wccne-
[0BaHUS Nnokasanu, 4To ewe c 1986 r. Ha
3emne cTano NpoucxoamuTb HTO-TO aHO-
manesHoe. B 2005 r. 6110 NoacumTaHo,
4yTo pacxopyetrcs Ha 30 % 6Gonbwe
PECypCOB, 4eM MO3BONAI0T UMEIoLLMECH
Ha 3emne 3anackl. K 3TOMy BpeMeHu Ha
30 % coKpaTuAoCh U HUCNO NO3BOHOM-
HblIX. JKONOrMYECKU cnep venoseye-
CTBa, OTpaxaloLuil aHTPONOreHHoe AaB-
NIEHWE Ha XMUBbIE pecypcbl 3emnu, B
HACTOSALLEE BPEMS MpeBbituaeT cnocob-
HOCTb MNNaHEeTbl K BOCCTAHOBNEHUIO MNpU-
mepHo Ha 30 %. U at1oT rnobansbHbii
nepepacxog, npoaonxaeT yBenmunsartb-
CH, NPUBOOA K Pa3pyLUEHWNIO SKOCUCTEM,
a TakxXe HakOoMNAEeHWIo OTXOA0B W 3arpsas-
HSIIOLMWX BELLECTB B BO3AyXe, B BOAE U HA
cywe. Hanpumep, anst Toro 4tobel obec-
neynTb Bcem HeOOXoaAMMBIM CpefHecTa-
TMcTUYeckoro 6putaHua (nNuwa, opex-
pa, nepepaboTtka OTXOOOB), CErofHs
Heobxogumo 5,3 ra noeepxHOCTU 3em-
nM. 370 BABOE npesbllUaeT CpenHun
nokasarvens norpebneHns pecypcos,
cocTaBnsowmi 2,7 ra Ha 4enoBeka.

Y1o B wutore? Ecnu paccmartpuBaTtb
yenoeeveckoe 06LecTBO B BUAE Cynep-
OpraHvMama, rae ponb HepPBHOW CUCTEMbI
WUrpalT KOMMYHWKAUMOHHBLIE KaHanbl w
UHPOPMaLMOHHBIE CUCTEMBI, TO, YUUThI-
Bas Hanuune B HEM MHOrOYUCAEHHBIX
KOH(NNKTOB, HEKOHCTPYKTUBHOIO CTOSK-
HOBEHUSA MHTEPECOB U Apyrue npobnembl
rno6anbHOro xapakrepa, ero apdekTns-
HOCTb OKa3LIBAETCH YPE3BbLIHAMHO HU3-
KOM No cpaBHeruio ¢ 3GPEKTUBHOCTbLIO
obbeaHenRns MHOXecTBa KNneTok B 6uno-
Norudecknii opranrnam. Y Mbl 310 BUAUM.

KO Bcemy BbILIEN3NOXEHHOMY OCTa-
etca no6aBuTb — B CBSI3U C UHAHCO-
BbIM KPWU3WCOM CBET B KOHLUE TyHHEnNs
6yner OTKMOYEeH B ULENAX 3KOHOMWUMW
3NEKTPO3HEPTUMN.

A onTumuama Mbl 0o6aBuUM B cnepyio-
|
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