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“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication
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B pO3HWily — LeHa foroBopHas
MNoAnucHoit nkaekc
no karanory «Pocneyatun» — 70772;
no karanory Ynpaenexvs ¢hpeaepantHol NoHToBO CBR3u — 85032,
no karanory Poccuiickoii npeccel MOYTA POCCUK — 61972.

3a copepxaHue peknamHoro o6bABNEHNA OTBETCTBEHHOCTL HECET
peknamoparesns.

3a OPUrMHaANEHOCTB U COAEPXAHWE CTAThI OTBETCTBEHHOCTL HECET aBTOP.

Pefakums He HeCET OTBETCTBEHHOCTU 3@ BOSMOXHEIE HEraTugHbIe NMOCNeacT-
BUS UCNONL30BaHUA ONYGNMKOBaHHBIX MaTepranos, HO NPUHUMAET MePhI MO UC-
KJIOYEHMIO OLLMBOK 1 OneYaTok.,

B cnyyae npuéma pykonucu K nySnukauumn peaakumus Crasut o6 aTom B uase-
GTHOCTE asTopa. Mpy 3TOM pefakums NoNyHaeT UCKIIoYUTENLHOE NPaBo Ha pac-
NPOCTPaHeHne NPUHATOrO NPOU3BEAEHUR, BKIOYAR ero nybnvkauum B XypHane
«Paivno», Ha MHTEpHeT-CTpaHuuax xypHana, CD unm uHeiM o6pazom.

ABTOpPCKOE BO3HAIpaxJeHre (rOHOPap) BLINNAYNBAETCR B TEYEHUE OOHOIO
Mecsua nocne nepeon nybnukayuu B pasmepe, onpeaensieMomM BHYTPeHHUM
CNpaBoYHUKOM TapudoB.

[0 ncreveHMM O0AHOTO ropa ¢ MOMeHTa Nepeoit NyBnvkauui aBTop uMeet
Npaeo OnyGMKOBaTH aBTOPCKUIA BAPUAHT CBOErO NPON3BEAEHUS B APYrOM Mec-
Fe 6e3 NpeBapuTenbHOrO NMCHLMEHHOIO COMFNACUS PeAaKLIN.

B nepenncky pepakums He BCTynaer. PykONUcH He PELIeH3UPYIOTCS U HE BO3-
BPALLAIOTCSA.

© Paamno®, 1924—2013. BocnpousBeaeHue Marepuanos XypHana «Paguo»,
MX KOMMepHEeCKoe UCMoNb3oBaHne B NioboM Buae, NoSHOCTLIO UNKU YaCTUYHO,
[0NYyCKaeTCsi TONBKO ¢ MMCHMEHHOrO PaspeLLeHns peaakumn,

Orneyararo B 3A0 «MOJINIFPAGUHECKINI KOMMNEKC «3KCTPA M»,
143400, Mockosckast 0611., KpacHoropcekuii p-H, a/m «bantus», 23 kM.
3ax. 12-12-00308.

KYNMBLUMX XXYPHAnN B ra3eTHOM KMOCKE, W TEX, |

KomnbloTepHan  ceTh  pefakuvv
XypHana «Paguo» Haxopwutcs nog

3auwTol DrWeb — akTuaupycHbx  BecniaTHBIN HOMEp
MPOLYKTOB POCCHIACKOTO paspaboT- cnyxGbi oaaepxKu
SVKa CPEACTB MHOOPMAUMOHHON oo .

HesonacHocTn -
«fokrop Bebr,

KOomMnanmnm

NHOOPMALIMOHHAS NOAOEPXKA — KOMIMAHUS «PUHET»

Tenegbor: (495) 981-4571
Dakc: (495) 783-9181
E-mail: info@rinet.ru

Internet Service Provider  Caiim: http:/fwww.rinet.net

M bl N03ApaBnsiem ¢ HoewiM roaom u 6narona-
S pum 3a NOAAEPXKY M BEPHOCTH XypHany
"Paano” scex Bac — u uiTateneii-BeTepaHoR, 1

HOBMYKOB, BNepBebie 0GOPMMUBLLMX NOANUCKY UA

HUTAeT ero PerynsipHo, n Tex, KIo 3
cny4as K cnyqao. e 2
B HacTynuBliem rogy Ha cTpaHmuax Hana
Bac xayT BCTpeuu ¢ uHTepecHsiMm pa3paboTkamm
KaK HawmX aBTOpPOB-"M3TPOB", TaK U HauMHaio-
WuX, Brepesbie npeanaramowmx Ha Baw cyn ceom
KOHCTpyKUuuKU. TemaTmka OCTaHeTCsa npexHeun. B
pamMKax y)xe CTaBLUX TPaaULMOHHBIMU PyOpUK Mbl
nocTapaemcsi ony6nmkoBaTek TakKue crarbu, KOTO-
pbie ByayT MHTEepecCHbI BCEM HaLMM YUTATENsM.

C 3Toro roga mbl OpraHM3yeM noANMUCKy Ha
BNEeKTPOHHYIO Bepcuio XypHana "Paguo” —
KONuio TpaaULMOHHOrO "6ymMaxHoro” nagaHms,
TONBKO B BUAE 3neKTpoHHOro ¢aiina. Monpob-
HOCTM MOXHO y3HaTbh Ha Hawem canre
<www.radio.ru>.

HanommHaem, 4TO mpoaonxaeTcsi KOHKypC
“"Jlyywme ny6nukaumm 2012 ropa”, n npurna-
waem Bac cTaTh 3a04YHbIMM HYJI€HAMM XIOpWU
3TOro KoHkypca. Hanuwure Ham, kakue, Ha
Baw B3rnsn, matepunansl, ony6nukoBaHHbIE B
XypHane "Paguo” B 2012 ropny, 3acnyxuBaior
ObITh OTMEYEHHbIMU NpeMusvn. B cBoux nuce-
Max yka3elBauTe, rnoxanyihcra, damununio
aBTopa, NosHOe Ha3BaHue CTaTb, HOMEepP Xyp-
Hana, B KOTOPOM OHa onyOnMKoeaHa, a TakXxe
npemMuio (nepsasi, BTOpas, TpeTbsl, NOOLYpU-

_TenbHas), KOTOPYIO 3acnyXuBaeT cTaTtes. Yucno
YKa3aHHbIX MaTepuanoB He AOJKHO NpeBbilliaTh

BOCbMMU. Bawie MHEHME Mbl CMOXEM y4YeCTb,
ecnu Bel oTnpaBuTe nNUCbLMO HE no3gHee
31 mapra 2013 roga (N0 NOYTOBOMY LUTEMME-
o). NMUCLMO MOXHO HanNpaBuTk U NO SNEKTPOH-
HOM nouyTte Ha appec <mail@radio.ru> c obsza-
TEenLHOW NomeTkon B none "Tema"” — "Jlyuwune
ny6nukaummu 2012 roga”. Mo Tpaguuum, Yyutate-
Ny, Ha3BaBLUINE HEe MEHee YEeTLIPEX cTaTel, Npu-
3HaHHBIX NYYLLIWMW, NONYYaT HALUU MPU3bI.

Xenaem BcemM yurarensm XypHana
"Pagmno” B Hacrynuewem rogny ynayu u
HOBbIX TBOpPYyeCckux ycnexos!

Penakuyns



NcTopuAa paguoLeHTpPOB
Poccuu n Coserckoro Cor3sa
C. MULLIEHKOB, nokTop texH. Hayk, npogeccop, r. Mockea

€pBOHa4as1IbHO NMPVIMEHANNCE PYYHbIE
BbICOKOYaCTOTHbIE KOMMYTAaTophl,
3arem 6blnn pazpaboTtaHbl AVCTAHLMWOH-
HO-yrpaBnsemMble 3J1eKTPOHHBLIE. HeoTsb-
emnemblin atpubyT annapaTtHoro 3ana
MPUEMHOr0 pagmoueHTpa — B0onbLOon
HaroJibHbIN  "aBnaunoHHbIN”  rnobyc
(pmc. 6), Mo KOTOPOMY AEXYPHbI orepa-
TOp MpoBepsieT MpasBunbHOCTL BhIDOpa
@HTEHHb! MPY YCTAHOBJIEHW CBA3U.
BecrepebonHOCTL 3HEepProcHabXeHus
PanvoUEeHTPOB rapaHTUpPyeTca nuraHnem
OT ABYX HE32BVICMbIX 3HEPreTUHECKVIX BBO-
[0B 1 aBapuiiHbIM AN3eNb-reHeparopom.
PanuoueHTpsl BCeraa yeuneHHo oxpa-
HANMMUCb, B Cllydae MPOHUKHOBEHUA Hapy-
wmrenei unv Npym 06ecToNMBaHN CTaBu-
JIMCb B U3BECTHOCTb, B MEPBYID o4epeab,
cooTeeTcTBRyoLLMe cnyxbu KI'G, a 3arem
PYKOBOACTEO LieHTPa 1 annapat Munuc-
TepcTBa CBA3U.

XOOAT TPONOChEPHBLIE CUCTEMBI CBA3U (Ha
CEBEPHbIX TPACCax OHU NMPOCYLLECTEOBAMMN
[0 cepeaviHbl 90-x), 3aTeM CnyTHUKOBLIE.
JlBa 13 TPEX NMOAMOCKOBHBIX TMPUEMHbLIX
paauoueHTpoB MuHUCTEpCTBa CBA3W 3a-
kpbiBatoTeA. OcTaBwwmitcs B PoMaHUERO
LeHTp obecneqmBaeT paboTy pesepBHbIX
panvokaHanoB, COXPaHAEMbIX Ha cnydai
MaccoBOIro 0TKasa OcTalibHbiX CUCTEM
CBSi3U, KOHTPONUPYET Ka4ecTeO paboThbl
TENEBUINOHHBIX KaHaNoB (puc. 7).

BHeapéHHOE rnocsie BOMHbLI 3BYKOBOE U
TENEBU3NUOHHOE PasmoBelLlaHne NCrofb-
3yeT HacToThl Bullle 49 My n ons makeu-
ManbHOro ODCNYXUBEHUA TeppuTopuun
MPOXMBaHWA HaceneHus Tpebyet pasve-
LEeHUA nepeaarLwinx aHTEHH B rOpoaax.
Ha nepegaolLuyx paguoLeHTpax ocTanmcb
rnepeaarivkn LJAMHHOBOJIHOBOFO, CpeaHe-
BOJIHOBOIO W KOPOTKOBONHOBOIO BELLAHUS
Y KOPOTKOBOJIHOBbLIX CBA3EiA.

MepeoHayanbHO LEeHTP Obln co3aaH
ons nepegaysv nHdopmauun ¢ 6onbLLON
[OCTOBEPHOCTbIO aboHEeHTaM, [OBUXY-
LUMMCA B @aKBaTOPY MUPOBOIO OKeaHa.

B otnndme ot npuémHbix, obopynosa-
HVIe 1 @HTEHHBI NepenarLLnx LeHTPoB 60-
nee pasHoobpazHbLl N0 cBOUM Tunam. Ha-
npumep, 8 Tangome Ha TeppuTopun rno-
wanbto 839 ra NOCTPoOEHbI TPY @HTEHHI,
npeacrasnaowe coboll NPOBOJIOHHLIE
oTpaxarenu: oguH — wypnHon 960 M v
nsa — no 450 m, seicoTor 186 m; nepen
camMbiM 6onsLnM (puc. 8) nepeasuraerca
madTa BbicoToin 95 M ¢ cuctemoin obny-a-
Tenen (puc. 9). Mpu nepeasuxeHun 06-
nysarens guarpamMma HanpasneHHoOCTy ne-
peHauenueaeTcs rno asumyTy, a nepeme-
LEHWEe M0 OCU OTpaxaresia U3MEHSET Ha-
KIOH U3/yHEHUSA K FOPUBOHTY, HTO ONTUMM-
3UPYET YCNOBUA HEOOXOAMMbIX CKa4KOB OT-
paxeHua PasnoBosSiH OT MOHOCHEPHDI, T. €.
U3MeHsieTca paccroanve no obcnyxvea-
emo Tepputopun. ns paguosellgHmng Ha
3a/laHHble panoHbl 0bnyHaTeny UKCUpy-
10T B ONpegenéHHbIX nonoxeHusx. Nepen
MEHbLUVMKN OTpaxaTenamu obnydatenu
yCTaHOBNEHbI cTaumoHapHo (puc. 10).

Ewé opHa yHVKanbHan aHTeHHa npea-
HazHayeHa ana paboThl B AvanasoHe
LNVHHBIX BONH. 3TO — 30HTUHHAA aHTEHHA

{ Puc. 6: -
CmeHa 4acToThl Ha MarucTpanbHbiX
CBSI39X NPOV3BOAUTCA HE HacTo, OfUH-
B2 pasa B CYTKU, Npw KOHTpore agpupa —
HENpepbIBHO, TMPU  KOHTPOsie paboThbl
rnepenaTiukos — Kaxaple ron4yaca npo-
CNYLWMBAKOTCS  HECKOJIbKO  3afaHHbIX
4YacToT. Jlenanuchb ronbiTKY asToMaTuaun-
poeaTb paboTy Tunosbix P-250, Ho kapan-
HasIbHO 3TN NPOGIEMbI OblN PELLEHBI NMPY
BbINYCKE CNeayrwmx NoKONEHWIn pagnuo-
NMPUEMHUKOB, paspaboTaHHbix B 60-e
roabl. B paguonpuémnvke P-155
"BpycHuka" npenycMoTpeH pyyHoi npea-
BapuUTENbHLIN HAbOP AEcATU HacToT U
nepeKsiyeHne Ha HUX (BO3MOXHO auc-
TaHUWOHHOE). TPUEMHUKWN MOCAEaYOLMX
Tunos — P-399 "KatpaH" — umMerT Bo3-
MOXHOCTb YMNPaB/IEHUS C NOMOLLbK KOM-
nbloTepa, a HekoTtopble — P-309A —
npeaHasHayeHbl Ans 3Toro.
3HaueHvie KOPOTKOBOJIHOBBIX MarvcT-
panbHbIX CBA3EI C Ha4ana BOCbMWAECATbIX
rOfOB Ha4MHAaeT najlatb, Ha CMeHy npu-

i
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Ha 80-e rofpt NpuxoauTcs NvK passu-
™A MHPOPMALUVOHHOIO BEWaHUs Ons
3apybexHblx cnyluareneit. PagyoctaHumn
CCCP pabotanu Ha 77 A3blkax Haponos
Mupa, MOCKOBCKWIA paguofoM rotosuvn
nporpammbl BewaHms Ha 525 4 nepepnady B
CyTKN. KOPOTKOBONHOBBLIE Mepenaryvku
CCCP (mowHocTbd ot 20 kBT fo 2 MBT)
3aHUMany OKOMO TONOBUHL! Pas3peLuéH-
HbIX ANS pajvoBelLaHus HactoT, obcny-
Xneas npakTUHecku BCH TEPPUTOPUIO
3EeMHOro wapa, rnepeparwme LEeHTPb!
pacronaranucb AOCTATOYHO PaBHOMEPHO
ro Hallen cTpaHe W HacTuyHO 3a pybde-
xom. Bo BTopoir nonosuHe 80-x ropos
MEPBEHCTBO N0 06BLEMAM U MOLLHOCTSIM
VHPOPMAUMOHHOIO BEL@HUS NMepeLuno K
Kutaw, a cobbitna 90-x pesko CHU3uNu
06BEMBI NepenasaemMoint HhopMauuv n
notpeboBanyu KapauHaNbHOTO CHYDKEHUS
pacxofoB Ha 3kcrnyaraumio. Hacte nepe-
[ALLMX LEHTPOB Gbina 3akpbiTa wiv 06b-
envHera. lMNMog MockBOl ocTanuchb nnLlb
[iBa UEHTpa, OAMH U3 KOTOPbIX B
r. Tanpome B pekabpe 2012 r. ornpasa-
HoBsan 60-neTve.

(puc. 11), koTopas npeacTasnset coboin
CeTb, HATAHYTYIO Ha LwecTb 250-MeTpoBbIX
MauT (0fiHa B LIEHTPE U1 MATb MO OKPYXHOC-
T1). OHa akBuBaneHTHa 500-meTpoBOmMy
4eTBepPTbBONHOBOMY BUbpaTopy n obec-
rneususaeTr ob6CNYXVBaHVE LANHHOBOSHO-
BbIM BELL@HWEM BCIO EBPONEerCKyo Teppu-
Topuio Poccun.

Kpome 3TuX aHTEeHH, Ha TeppuTtopuuv
paavioLeHTpa pPacnonoxeHbi Ha 71-i ono-
pe craHaapTHEIE KOPOTKOBOJIHOBLIE aH-
TeHHb! (CM. ¢oTo Ha T1-if C. 0BNoXKU
Ne 123a 2012 r.), OpUEHTUPOBaHHLIE MO
BbIGPaHHBLIM HanpPaBNeHNsIM CBA3N.

OT aHTeHH K pagworepepaitdukam,
pasMeLLEHHBIM B CnieumanbHbiX 34aHVNAX,
ponoxensi puaepsl (puc. 12). Vimeetcs
BO3MOXHOCTb KOMMYTaLMM aHTEeHH K
BbIXOA2M HeobXOoAVMBIX NepeaaTinkoB.
CunoBble 1 MOAYALUNOHHBIE TpaHc)Oop-
MaTopbl PACMONOXEHbI BHE 3f1aHWIA, KaK U
cucteMmbl oxnaxpeHus (pmec. 13). Ha
[angoMCKOM LEHTPE eCTb ABa YHWKalb-
HbIX ANMHHOBONHOBBIX NMepeaaryvika MoLL-
HOCTLIO Mo 2,5 MBT, aBa KOPOTKOBONHO-
Bbix no 1,2 MBT, Bocemb no 250 kBT c©
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- Puc. 8 —

amMnauTyaHou mopynsumen u Tpu ¢ DRM,
o6enyxusaroLLmnx ctpaHsl EBponbi.

Kpome Toro, 3pech Haxoautcs obopy-
nosaHue cnyx6bl CtaHOaPTHBLIX HacTOT U
TO4HOro Bpemenu, yactota 66,(6) kly
(puc. 14). PaHblue Takoe obopynoBaHvie
pasmMewjann B noaseMHbiX ByHkepax, B
HacTofiLee BpeMsi OKalasloCb BbifogHee
pacnonarate €ro B 3KPaHUPOBAHHOM,
TEepMOCTaTUPOBAHHOM NOMELLEHUM OBbit-
HOro 3paHus. [na nepepadun curHanos
VCMoNb3yTCA ABa nepeaaryvka MoLL-
HocTbto Mo 100 kBT.

TpeboBaHusa coBpemMeHHOro obLiecTsa
K 0OBLEMY U CKOPOCTU Mnepepasn AaHHbIX
3HAYUTENBHO MPEBLILLAKT (GUIUNHECKM OF -
PaHUYEHHBIE BO3MOXHOCTU KOPOTKOBOJI-
HOBbIX CUCTEM CBSiau. Y MaructpasbHoi
KOPOTKOBOSIHOBOW CBA3K OCTAETCA TOSILKO
O[HO NPEVMYLLIECTBO — MPakTUHECKN He-
OrpaHyHeHHas NPOTAXEHHOCTL KaHana
6e3 NMPOMEXYTOHHBIX IMHEVHBLIX COOPYXEe-
HWIA. 3TUM 1 ONPeenseTcs vx OCHOBHOE
npeaHasHayeHue — opraHusauma pe-
3epBHbIX KaHanoB CBA3W. [lns ceaA3HOM
pabotbl He TPEBYIOTCS CBEPXMOLLHBLIE Me-
peparumkun, poctatodHo 20 kBT, a npume-

3% HAA COBPEMEHHbIE MEeTOb! MPUEMa, MOX-
¥ HO CHU3UTb 3TY MOLHOCTb B THICANU pas.

K coxaneHuio, 3abbitTa MecTHan KopoT-
KOBOsIHOBaA paavoceasb, Cubu-craHuum
MPUMEHSAIOT B OCHOBHOM Ha aBTOTpPaHC-
rnopTe, a Ux BOIMOXHOCTU MOXHO 3Ha4u-
TENbHO MPEYMHOXWUTb, OCBauean Ha BTO-
PU4HOM OCHOBE C MPUMEHEHUEM TMPUH-
uMra KOrHUTUBHOCTW AManasoH 4acToT

e

—Puc. 10—

1,7...6 MI'y. KortuiueHoe (yMHoe) paauo
NMo3BONAET WCMOJb30BaThb CBOOOAHLIE B
NaHHbLIV MOMEHT y4acTKu paaviocnexkTpa B
KOHKPETHOM MecTe.

3Ha4yuTensHO CNOXHee BOMPOC C
yMeHbLLEHNEM OOLEMOB PafVoOBELLaHVIA.
Cuuraercs, 410 KabesnbHble CUCTEMBI U
MHTEPHET NONHOCTLID 3aMEHSIT 3BYKOBOE

—h——n

paguosewaHne. 9 He Mory cHuTaTh Takoi
noaxop, npasunbHLIM. HEBO3MOXHO opra-
HV30BaTb UHTEPHET-KaHaN HeNOBEKY, Mflbl-
ByllleMy Ha Gaijapke, HaxoAdllemycs B

Tawre, Ha HEOOBLATHBLIX CEBEPHbLIX MPOCTO-

pax, rMockoJIbKY CTPOUTL COTOBYIO CETb CO
CrUIOLLHBIM MOKPBITUEM OFPOMHON Teppu-
TOPUY CSIMLLKOM [0POro v B Bnnxaniuee



BPEMS BECbMA CJIOXHO 3HAYUTENLHO
obnerunTb CMNYTHUKOBYKD —annapaTypy.
Kadxabiin yenosek Ha paboTe Unuv nporyske
LOSXEH VIMETb BO3MOXHOCTb Mosny4Yarb
nHpopMaLmId, OCOHBEHHO OnoBeLLeHue,
nosly4aTtb HacnaxaeHue OT Myablku. [Mo-
KPbiTb BCK) TEPPUTOPUKD CTPaHbi CrijioLL-
HbIM UHGOPMALMOHHBIM MONIEM [AOPOro,

: (]
Puc. 14 M. L
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HO ecnn oTBneYLCA OT obsAsarenb-

| HOI OKYNaeMocCTV BELLUaHUS pekna-

MOW, @ CHMTaTb 3Ty 38424y coumanb-
HO HEOBXOAUMOI, CPEACTBa HaMTU
MOXHO. ViMewLlimeca Ha uUeHTpe

. @HTEeHHbI 1 nepegartyirkn MOoryT ocy-

LWEeCTBUTL 3TO, paboTan Kak B aHa-
JIOroBbIX, Tak U B umpposbix (DRM)
cTaHpapTax BeLaHns.

Taroke cnoxeH Bonpoc ¢ MHpop-
M3LMOHHBIM BeLLaHVeM 3a pybex.
Heckonbko netT Hazan MupoBoe
BelarensHoe coobLecTBO Hayasno
cokpaw@arbs nHhopMaunoHHoe pa-
nuosellanne Ha Pocewio, a Poccus,
COOTBETCTBEHHO, Ha 3anaj — BoHa

-5~ N—

Puc. 13

B 3¢upe, Kazanock Obl, COKpaLLaeTcs, HO
0CBOBOXARKLLMECH HaCTOThl 3aHUMAKOT
BOCTO4HbIE CTPaHbl. XO4eTcs HamesiTbes,
4TO HagyTCs CpencTsa Ha nognepxaHue
cTaryca Poccun kak Benukoi aepxasbl B
adupe.

Beap nepepatoLmii LeHTp obcnyxumea-
et konnektmB n3 110 paboTHVKOB, a pa-
LMOLEHTPLI aBAsioTCs "rpanoobpasyto-
WIMK"; COTPYAHUKN XUBYT B MOCENKaXx,
MOCTPOEHHBLIX PAAOM C LeHTpamu. [Mpu
COKpaLLEeHn 3arpy3ky nponagarT Kon-
NEeKTVBbl  BbICOKOKB2/INGDULNPOBAHHBIX
crneynanvcToB, @ UMEHHO OHW Mornu Obl
BAOXHYTb XW3Hb B HOBbIE MPUMEHEHUs
KOPOTKWUX BOJSIH. [

MakeTHble NnaThl — OT CaMbiX MANEHLKUX 0 CamMblX GONbLUKX,

Konuyectso kortaktos — oT 170 o 4300. Ectb CoeguHUTENbHBIE POBOAE (NEPEMBIYKY).
Bce nnatel MOXHO NpuobpecTy B peaakuum xypHana «Papuo»

hitp://www.dessy.ru; zakaz@dessy.ru

r.Mocksa, Hosas bacmanHas, 4. 23, c1p. 16, odpuc 305

bECINAEYHBIE
MAKETHBIE NAATbI
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Mpuém cratein
Bonpocsi: consult@radio.ru

PAOWO Ne 1, 2013

TpeTbss MupoBas
B TPeTbeM ThiCcA4YeneTum

A. rOJIbILIKO, kaHg. TexH. Hayk, r. MockBa

O TPETbEN MUPOBOI BOMHE Mbl FOBOPUM
yxe 6onblue 60 ner, T. e. Havanu Npak-
TUHECKN CPasy Xe MO OKOHYaHUW BTOPOI1
MUpOBOK. MHOIFO pas oHa BOT-BOT Ha-
4YUHaNach, HO KaXAbll pas Ham BCEM BEe3-
NnOo, 1 NPOTUBOCTOALLME CTOPOHBI IEMOH-
cTpupoBanu "Ger Ha mecTte"”. Tem Bpeme-
HeM HacTynvn XXI BeK, 1 BoiHa nocTenex-
HO Havanack, HO yXxe B BUPTYasIbHOM Mu-
pe, KOTopLIn co3pana ceTb HTepHeT, roe
Kax bl MOTEHUMANIBLHO HE TONBKO CBA3AH,
HO ¥ MOXEeT BOEeBaThb C KaxzbiM. Moyemy
BOVHa? -— A 4eM 0BbIYHO 3aHUMAIOTCA BOKO-
IoLye CTOpOHLI? — Pasesepgkoin, Ae3uH-
dopnauven, pa3paboTkon HacTynaresb-
HbIX 11 0OOPOHUTENBHBLIX Orepauuin, a Tak-
XE HenocpencTBEHHO KOHTAKTOM C Mpo-
TUBHUKOM, €70 YHUYTOXEHUEM U 3aXBATOM
rieHHbix. BCE aTo Habnopaetcs cerogHs
BOOYMID, ¥ €CTb MOCTpaZaBiune 1 faaxe
nasLuve Ha none 6os. MNMpocTo npoucxoauT
BCE He TaK FPOMKO W HE C TakuMm Martepu-
anbHEIMKW  paspylueHvamMu. Ho npoucxo-
amt. MNog Npruenom He TONbKO OTAE IbHBLIE
rpaxaaHe, HO W Uenbie ceTn, KOMMep-
Yeckre 1 0BOPOHHBIE YHPEXOEHUs U, KO-
HEYHO, NpaBuUTENbCTBa pasHbiX CTpaH. U
BCE OHW ODOPOHSIOTCS U AiaXe NepexosaT
B KOHTpHacTynneHve, B obluem, rae-To co-
BCEM PSAOM C HaMW WOET HACTORLLAA KU-
GepBoiiHa, OTroNOCKK KOTOPOI PerynsipHo
LOHOCKTCA A0 HAC U3 BCEX CPELCTB Macco-
Boln nHpopmMaumn. BoT corniacHo nocnep-
HUM MOHUTOPUHIOBBIM A2HHBLIM KOMMaHWUN
Barracuda Labs, B coumanbHoil ceTtu
Twitter npymepHO kaxabin coTbi daiin
ABJ/IAETCA 3/I0HAMEPEHHbIM, Toraa Kak B
Facebook — kaxnoe 60-e coobLueHue.

AHTUBUPYCHasi koMnaxua Symantec
onybsMkoBana HeaaBHO NpeaynpexaeHve
KOMMaHWAM KpynHoro GuaHeca o cylle-
CTBEHHOM YBEJIMHEHVM KONNHECTea Tapre-
TUPOBAHHbIX (T. €. ueneHanpaBsieHHbIX)
arak cO CTOPOHbI KaK XaKepos, PyKOBOL-
CTBYIOLLMXCA 3KOHOMUHECKMMW MOTUBA-
MW, TaK W CO CTOPOHBI TaK HasbiBaeMbiX
"rocxakepoB”, B 3a4a4M KOTOPbIX BXOAUT
MPOMbBILLNIEHHbIN WANOHAX W caboTax.
OTtmedaeTes 1 TeHOEHUVA MO B3JIOMY HE-
BOonbILX KOMMNaHUI, PABOTAOLLMX C KPYri-
HbIMU KIMEHTaMu, 4ToOblI Mocne B3noma
Masoro NpeanpusTUA NMETb BO3MOXHOCTb
arakoBaTb ero naptHépa. Kcramm, 3a no-
cnegHue 12 mecsiues 6onee 30 MiH 4eno-
Bek B Poccuu B TOW 1nn MHOM cTenenu no-
CTpafany OT Xakepos, a yuepd, HaHeCEH-
HbIA 3/10YMBILIEHHUKAMY, OLeHVBaeTca
npymMepHo B 2 mnpa posn. Mpu atom 39 %
rnosib3oBaTesnen CoLCeTell CTaHOBWINCH
xepreamu KMGepnpecTyrneHui.

Jletom kKomnanus Appthority npeacra-
BUS1A OTHET O TOM, 4TO 96 % IOS-npunoxe-
HUA 1 84 % Android-npusioxeHnii MoryT
noay4artk JOCTYN K KOHQUAEHUMaNLHOM
UHpOPMALMM MONBL30BATENA (KOHTAKTHLIE
[aHHbe, KaneHaapb, MEeCTOMoIoXEeHe U
np.). ¥ xorga coTpygHUK paxe MpocTo
MPUHOCUT Ha paboTy COBCTBEHHbIN CMaPT-
GOH, NnaHWeT uny gpyroe mMobunbHoe

YCTPOMCTBO, OH MoaBepraer NnpeanpuaTme
LOMNONHUTENBHBIM Prickam Be3ornacHoCTy.

Hapnuw Mwnnep, uccneposartens u3
KOMMaHun Accuvant, 3aHvMaiowiencs pas-
paboTkon peweHunii ans obecrnedeHus
UHpOopMaUnoHHon Gel3onacHocT, npea-
NoXun Metog, 3apaxexHva Android-cmapT-
¢doHa BPEAOHOCHBLIM KOAOM C MOMOLLLIO
TexHonoruy NFC, 410 1 66110 NPoaeMoH-
CTPUPOBAHO B paMKax XakepcKow KoHge-
peHuun Black Hat B Nac-Berace. Mo cno-
BaM Munnepa, ero metop, 6ynet padotatb
npakTy4eckn Ha ndom cmaprooHe, B
koTopom ectb nogaepxka NFC, ans yero
VICTIONL3YIOTCA OLLUVOKN B OrepauvoHHON
cucteme Android. [ns 3apaxeHua Mo-
OUIBHOrO YCTPOMCTBA XEPTBLI C MOAAEPXK-
kot NFC xakepy £0CTaTO4HO NOAHECTU K
HEMYy Ha pacCTOSHNE HECKOJNbKNX CaHTu-
METPOB COOCTBEHHbLI MOAFOTOBNEHHbIN
cMap1¢oH MO0 3NEKTPOHHOE YCTPOWCTBO
¢ NFC-uurom, nocne 4Hero B ycTpoicTBO
xeprebt OygeTr 3anncaH BpPemoHOCHLIN
kon. Paboty Munnepa obnerduna cama
Google: no ymonsanunio B Android TexHo-
noruss NFC v yHKUMS H2 e€ oCHOoBe
Android Beam BksitoyeHbl. OHK aBTOMaTU-
HECKU MPUHUMAKDT W 3arpyxaiT noboi
daiin, sBknoHas web-cculsky, ¢ yCTpoicT-
B&, C KOTOPbIM CBSi3LIBAKTCS.

leHepanbHbIl AUPEKTOP HEKOMMEpHYe-
ckoro anbaHca International Cyber Secu-
rity Protection Aliance (ICSPA) [xoH
JIMOHC roBOpUT, HTO B GONLLLMHCTBE CTPaH
Adpvikn, Boctouroit Esponsl, JlatuHckom
AMEPVKM 1 Opyrix pas3sriBIOLLUXCA pe-
TMOHaX HET HeoBXoaVMbIX KPUANHECKUNX
CTPYKTYP, CO3AaHHbIX A1 60pbbbl MMEH-
HO C KMOEpnpecTyrnHOCTbID, HO HTO el
XyXe, UX KPUTUHECKW BaxHaa Wuhdpa-
CTPYKTYpa nnoxo 3awmiieHa ot UT-Hana-
[eHWiA, a MHOTrve NpegipuaTua, paborar-
e B chepe 3HepreTvky, BogocHabxe-
HVAA, YyrNpPaeneHvs TPaHCcnopToM 1 np., He
B3AUMOLEVCTBYIOT C He3aBncumbiMu UT-
aKcrnepramu, He OBMEHUBAIOTCH OMbITOM
OpYyr C OPYroM U B LENOM He yaensor
JOMKHOro BHUMaHWUs cBoel knbepbeso-
MacHOCTK, HeM, CKOPee BCEro, 1 BOCMOSIb-
3YIOTCA KaK MECTHble, TaK U 3apyGexHblie
xakepbl. B ICSPA roBopsiT, 410 cyuUTaOT
uenecoobpasHbIM, ecnu NPOMbILLLIEHHO-
paseuTbie CTpaHbl OKaXyT MOAAEPXKY
PasBmMBaKLLMMCA CTPaHaM B MnoNyHeHun
3KCrepTu3bl, cesdaHHoW ¢ UT-zawmroi
KPUTUHECKN BaXHBIX MHPPACTPYKTYPHBIX
06BLEKTOB.

Komarnpoeanve BMC ViHouv coszpano
ocoboe ynpaeneHue onepauvaMu o
obecrieveHno 6e30MacHOCTU PasNUHHBLIX
CpencTs CBA3W, BKIIOHAA KOCMUHMECKYHD, C
HayanbHWUKOM B 3BaHWUW KOHTP-agMupana,
KOTOPbIA OAHOBPEMEHHO CTaHET MOMOLL-
HUKOM maskoma BMC. Heo6xooumocTs 8
TaKom opraHu3aLmy NosBuIachk Nocne He-
AaBHero nHuvpeHTa B wrabte BocToyHOro
KoMaHpoBaHua nHouiickmux BMC B r. Bu-
cakxanarHam, roe BOeHHble TaiHbl nepe-
fasanvick rnog suaom 6e306uaHoi apyxe-

CKOU Mepenucku pas3Benke MnoTeHuuasb-
HOro NPOTUBHUKA.

YnpaeneHue npaBuTeNnbCTBEHHOI CBA-
3n BenukoGpuranun (GCHQ), cneuuwanu-
3UpyoLLeeca Ha paavoanekTPOHHON pas-
Beake, oOLABWIO O CO3LAaHUV MEepBOro
OPUTAHCKOrO Hay4HO-UCCNEN0BaTENbCKO-
ro nHCTUTyTa B chepe knbepbesonacHo-
cTu. 3710 "BUPTYasnbHas opraHmusauva”, B
paboTe KOTOPOI NPUHUMAIOT y4acTue y4é-
Hble 13 cemun BpuTaHCKMX By30B. B no-
cnegHee BpemMa 060POHHBIE MOAPAANUKA U
MUHUCTEepcTBa BenukobputaHun Heopn-
HOKpPaTHO CTaHOBUAUCHL OGBEKTaMu ycC-
newHbIX kubeparak, U TepreHvie npasu-
TenbcTea nonHyno. Tenepb GCHQ 6yner
KOHCY/ILTUPOBaTL PYKOBOACTBO KPYMHEei-
LLUMX KOMMAHUIA NOHAOHCKOTo Cutu, STOObI
MOMO4b HA2CTHOMY CEKTOPY 3aLLUUTUTLCA OT
KnGepyrpos.

Mo paHHbIM MuHo6opoHe! CLUA, konn-
HeCTBO arak Ha rocydapCTBEHHbLIE CEeTU
crabunbHo pacTér ¢ 2001 r. OcHOBHO Mo-
TOK arak MpuxoauTcs Ha paspO3HEHHble
XaKkepckue rpynrbl, MbiTalLLMEcH roxXu-
TUTL JaHHBLIE, KOTOPbLIE NOTOM MOXHO By-
[eT npoaarb.

CLLA ctanu nepBelM rocynapcTBoOM,
kotopoe B 2009 1. 06b5BUNIO O HAMepeHUn
co3patb knbepeponcka — crieumanbHbiin
BOEHHbIV o1aen. OH ByneT saHvMaTbea OT-
paxeHnem arak co CTOPOHbI APYruX ro-
Cy[apcTB Ha MpaBUTENIbCTBEHHBIE BLIYUC-
nvTeneHble cetn. 31a mHuumatvea Obina
nogoepxaHa EspocoozoMm. B maprte
2012 r. Buue-npembep Poccun OMutpuin
PoroauvH coobLyn, 41o aHanorvyHas npes
obcyxaaeTcs ¥ B pOCCUIACKON BNACTU.

Moytn ropn Hazapn lNeHtaroH Briepebie
3aABU 0 CBOEN FOTOBHOCTY K MPOBEAEHWIO
arakylLmx OencTeuin B kubeprnipocTpaH-
CTBE B OTBET Ha "3Ha4unTeNbHbIe kKnbeparta-
k1", KOTOpbIE MOryT yrpoxaTts 6e3onacHo-
ctu CLA. OH rotoB K "HactyrnaresibHbim
knbep-onepaumnaMm”™ B ciyyae CcOOTBET-
CTBYIOLLErO Mpukasza npe3ugeHra B OTBeT
Ha BpaxaebHble OENCTBUA CO CTOPOHbI
Kakux-nvbo rocyaapcTs Wik OpraHn30BaH-
HbIX rpynn. 06 8TOM roBOPWUJIOCH B COOT-
BeTCTBylOWEM poknane MuHOGOPOHbLI
CLUA, npepctasneHHom KoHrpeccy. Bpax-
[ebHbiMu  gelicTBUSMN  NpeacTaBuTeni
[MeHTaroHa cunTalT BCE "3HaYUTEsbHbIE
kubepataku, HarpaBieHHbIE MPOTUB 3KO-
Homuku CLUA, npasuTtenscTea unn apmmum
cTpaHbl”. O npasuwnax BeaeHusa KnbepBo-
Hbl ymanuveaetcs. o cnoeam aHanutu-
KOB, HOBble 3aseneHus MNeHTaroHa sronHe
YKJ18AbIBAKOTCS B CYLLECTBYIOLLYK MNOANTU-
Ky npaeuvtensctea CLLUA, ogHako rotos-
HOCTb K BELEHMIO KNBEePBOVHBLE HUKOrAa pa-
Hee He aeksapupoBarnach Tak YETKO, Kak
ceiyac.

OpHOIM 113 OCHOBHBLIX CTOPOH O uLMasL-
Hown cTpartervn lMeHtaroHa B kubeprpo-
CTPaHCTBE ABNSETCH BaXHOCTb Mnpeno-
TBpaLLEHUN atak nyTém co34aHUA 3aLmThl,
CrMOCOBHOI NepexpbITb BCe OCHOBHLIE yA3-
BUMOCTY, KOTOPLIE 0ObINHO MCTOsIb3YIOTCH
B Knbepatakax 350yMbllieHHUKaMn. B
HOBOM Aoknage NeHTaroHa roBopuTces, 4To
rpynns!, yrpoxatome CLUA cokpyiumtens-
HbiMy kubepartakamu, GyayT, MArKO roBo-
pA, "Bparb Ha cebs cepbeaHbit puck”. Bo-
nee Toro, MNeHTaroH “"coxpaHser 3a coboit
npaso pearvipoBatb Ha arpeccutd cobeT-
BEHHLIMY aTakaMu B KubeprnpocTpaHcTee U
apyrux obnactax”. Takas cTparerus, Kkcra-
TN, UMEET AaBHIOK UCTOPUIKD.



xerimc E. KapTpant mnaawuii, He-
[aBHO ywenlnii B OTCTaBky BULe-Npeace-
pnarent O6beoUHEHHOrO KoMUTETa Ha-
HYanbHUKOB LWITAbOB, paHee yxe 3aaBnsn,
yto cTparerusi CLLA B kubepnpocTtpaHcTee
OKaXeTcs nNpoBanbHOW 13-3a npeobnana-
HUS B HEW 0OOPOHUTENLHBIX MEP U OTCYT-
CTBUS HacTynaTenbHbiX. Ewé paHee, B
voHe 2009 r., muuunctp obopoHsl CLUA
PobepT lentc noanucan ykas, cornacHo
KOTOPOMY B pamkax lNexTtaroHa 6bino co3-
naHo KnbepHetuveckoe kOMaHpoBaHue
(Cyber Command) ans 3awmTsl BOEHHbLIX
KOMMBIOTEPHLIX CUCTEM U NPOBELEHUSNA
onepauuin CLUA B kmnbepnpoctpaHcTee
{wrab-keapTupa pacnonaraercs B MopT-
Muge, wrar Mapunenn). Ha sonpoc, 6yaoyT
M coTpyoHukn KnbepHeTudeckoro ko-
MaHLOBaHUS Takke NPOBOAUTL Kakue-nu-
60 arakywuwue penctens B kubepnpo-
cTpaHcTee, npencrasuteny MextaroHa pa-
HEe OTKazblBaNuCh [aBaTb NpPSMbIE OT-
BeTLl. OnHaKO Tenepb NOHATHO, YTO Hana-
LeHne — 3TO Nyullas 3amTa.

Bcemy ecTb npuunHbl, U Kak, B 4acTHOC-
T, ObINO COOBLIEHO Ha 3aKPLITHIX CnyLLa-
Husx B Konrpecce CLUA, komnbloTepHbie
Xakepbi (B 3TOM MOLO3PEBAIOT KUTANCKUX
BOEHHBIX) CMOIMU HECKONLKO Pa3 uHGUUM-
poBaTb aMEpUKaHCKUE CryTHUKU Yepes
HasemHble ctaHumy B Hopeeruvuv. Hoctyn
XaKepoB K CUCTEME KOHTPONS CMNYTHUKOB
NO3BONUT arakylowemMy caenarb co cryT-
HUKOM BCE, 4TO YrOfHO, BNOTb [0 YHUYTO-
xeHus. Kpome Toro, atakylowmii MOXeT He-
3aMeTHO MaHUNYIMPOBaTL CrYTHUKOBLIMU
AaHHLIMK, 4TODObI 3aKOHHBIV Brasenel, an-
napara nonydan UCKaxEHHYK uHbopMa-
uvio. CnyTHVK AUCTAHUMOHHOIO 30HOUPO-
BaHus 3emnu Landsat-7 ctan xepTsou xa-
kepos B 2007 1. v 2008 1., Korna 3n0yMblLu-
NEHHVIKK (HakTUHECKN 3axBaTunm KOHTPONb
Hap annaparom "6onee 4em Ha 12 MUHyT".
Annapar Terra AM-1 Takke 6bin gBaxawl
3axeadeH xakepamm — B uioHe 2008 1: 1 ok-
T306pe 2009 r. Ha aBe u Bonee neBATU MU-
HYT COOTBETCTBEHHO. [NpaBaa, B HepHOBUKE
OTHETa, KOTOPLI Nnonan B NPeccy, HU4ero
HE roOBOPUTCS O TOM, HTO UMEHHO Aenanm
Xakepbl CO CNyTHUKaMu, KOraa Te Haxonu-
NVCh NoL, UX GaKTUHECKUM KOHTPOMEM.

B uenom eBnactn CLIA yxe B TeueHue
nocnenHux 5—6 net 06BUHSAIOT KUTaMcKoe
NpaBUTENLCTBO B OpraHusaummn kmbeparak
1 B3J/IOME KOMMBIOTEPHBIX CETEN C Lenbio
NnosnyyeHUs rOCYNAPCTBEHHLIX U KOMMEp-
YeCckux TariH. Bnpouem, Hu pasy BUHOBHbLIE
B peanbHoM NpoBefeHUM NofobHbLIX artak
He Bbinu 3a4epxaHbl, @ cam obULManbHbIN
MekuH OTpuuaeT ydacTue CTpaHbl B Takux
onepauusx. MNpy 3TOM amepukaHckoe npa-
BUTENBCTBO PEry/sipHO OOBUHSIET Kutai-
CKMe KOMMaHUM-NOCTaBLUMKL TENEKOMMY-
HUKAUWOHHOrO 000pYNOBaHUS B HanM4um
pasnuyHbLIX NpenHaMepeHHbLIX YA3BUMOC-
Telr n 3aknaaok. Kak 6t otmMeTunu GuisLuve
coTpyaHvku coeetckoro BIK unu cneu-
cnyx06, Y KOMY-KOMY. HO HE aMepuKaHLLam
3aHUMaTbCs Takummn OBBUHEHUSIMU. Pagy-
MeeTCs, 30eCb NPUCYTCTBYET 1 3aluta
COOCTBEHHOrO pPLIHKA CBS3U OT BHELUHEN
3KcnaHeuu. Ho ecTb, OYEeBUOHO, U YTO-TO
ele, o 4ém ByaeT ckadaHo Huxe. AMepu-
KaHCKWe BOEHHbIE 3KCNEPThI FOBOPST, Y4TO B
Kurae BOEHU3UMPOBAHHbLIE Xakepckue rnog-
pasfeneHs BO3HUKIU NPUMEPHO OEeCsiThb
NeT Hasan, 0aHaKko Toraa B UX 3aza4m BXo-
LVNO NopaeneHne MHTEPHET-NPUCYTCTBUSA
3anpeLweHHoN penuruo3HoN rpynnupoBKK

danyHbryH. B ceolo ouepens, MU, KHP
3aABNAET, HTO KUTANCKOE MpaBuTENLCTBO
aKTUBHO COTPYOHUYAET C ApYrMMU CTpaHa-
MU B Bopbbe NpoTue KubepnpecTynHUKOE.

AreHtcTBO HauuowanbHolt bBeaonac-
HocTu CLUA (AHB), koTopoe paHee cne-
LMann3npoBanock Ha paanosneKTPOHHOM
LUMNUOHAXE, Hayano COoTpymHUYaTh ¢ 6aH-
kamu ¢ Yonn Ctput, oBMeHvBascCh ¢ HUMU
A@HHLIMU O Xakepax v NpenocTaenas yc-
nyrm no 3awwmte UT-cuctem nocnepHux.
Camu xe 6arku B CLUA 1 EBpone HeogHO-
KPaTHO 3asBnsinv, 4TO Xakepckue araku,
NPOBOAUMbBIE B UX @Apec, CTaHOBATCH BCE
6onee U3OLLPEHHLIMY, @ UX YUCTIO HeYMO-
JMMO pacTéT. [1o HepasHero BpemMeHn 6usa-
HEC HE CIULLKOM OXOTHO COTpYLHWYan ¢
B/IACTAMU, ONacascChb, 4TO COTPYOHUYECTBO
rnepepacreT B CnexkKy 3a coOCTBEHHbLIMU
KnmeHtamu komnaHuii. Panee OBP CLUA
OTKPLIIO FOPSAHYIO NVHUIO NO OMNMOBELLIEHNIO
6aHKOB U MPOMBILLNIEHHBLIX KOMAaHUi o
MNOBLILLEHUW YPOBHSA KMGEPYrpo3 B OTBET
Ha T€ Unm nHbie cobbLITUSA.

B npecce Hemano pacckasbiBanoch O
TOM, 4TO AHB pacnonaraer 60NLLWUM KO-
JIMHECTBOM CMYTHUKOB U CTaHLMIA NpoCiy-
LUBaHWS, Pa3MeELLLEHHBIX BO MHOMMX CcTpa-
Hax, KOTOpbLIE NepexBaTLiBalOT U aHanmM3u-
PYIOT HE TOJNLKO cofepxaHne TenedoHHbIX
neperoeBOpoB, HO U 3NeKTPOHHOM Nepenuc-
Ku. OpraHu3auysi 3aHUMaeTcsi Takke pac-
LUNPOBKOM CEKPETHBIX KOLOB Y LaBHO YXXe
OTBEYaeT 3a 3alunTy aMepukaHCKuUX npa-
BUTENLCTBEHHBIX KOMMBLIOTEPHBIX CETel OT
kubeparak. Mo cnosam aupexktopa AHB,
NPaBuUTENLCTBO U KOMMNaHUM [OBUNUCh
onpeneneHHoro Nporpecca B 3aLmTe KoM-
MBIOTEPHBIX CETEN, HO "MNO-MPEeXHEMy COo-
XPaHSETCH BLICOKAA CTEeneHb WX YA3BUMO-
cTu”. OH HAaNOMHU, Y4TO TOMNLKO 3a Nocnen-
HUM TOL, YCrELUHbIM arakam CO CTOPOHbI
XaKepor NOABEPITIVICL TaKne KpynHble Kop-
nopauun, kak Google, Lockheed-Martin, a
TAKKE HLIO-MOPKCKan 3NeKTpoHHas Gupxa
Nasdaq. Kcratu, elwé ron Hasag He3aBucu-
Mble 3KCnepThl NPeacTaBuwm uccnenosa-
HUWe, onucbiBaroLLee ysa3BUMOCTbL B cryxbe
ronocoBoi cBsidn Skype, kOTOpas no3eo-
JISET Xakepam ¢ NErkoCTbIO BbIMUCATL IP-
agpeca v nposme AaHHbie NonL3oBarernei.

Hr0 xe Kacaetcs KUbepBOiHbLI, KOTOPYIO
BeayT CLUA, To 22 mana 2012 r. Komurer no
passenke Cenata CLUA nporonocosan 3a
npoafeHve AeUCTBUS NONpaBku K 3aKoHy
FISA (e€ cpok uctekaeT B koHue 2012 1),
KOTOPbLIV NO3BONSIET NEPEXBATLIBATL 3NeK-
TPOHHBIE NUCbMA U 3BOHKW aMEPVIKaHLIEB 3a
pybex 6e3 cynebHoro opaepa B Lensx
NpeLoTBPaLLEHUS TEPPOPUCTUHECKUX aTak.
Monpaeka, opobpeHHas ewe agMuHUCTpa-
uveln bywa nocne tepakToB 11 ceHTOPS,
NO3BONSET KOHTPONVPOBATL 3MEKTPOHHLIE
KOMMyHUKaumu 6e3 cneumanbHoro opaepa
Ha Kaxaoe nuvuo, nocTaBfieHHOE Ha Npo-
CIYLLKY, €CNUY NNLIO HE ABNSETCS aMepukaH-
ueM u Haxooutcs 3a npepenamu CLUA. B
pesynsrarte reHepanbHbI NPOKYpop U au-
PEKTOp HauMOHaNbHON pasBenku MOryT
nosy4atk y cynbu OpLaep Ha MaccoBbie Npo-
CIYLUKY HEOTPaHWHEHHOro Yuena v, Kpo-
me Toro, ®BP chopmimposano HoOBoe Noa-
pasnenexHne — National Domestic Commi-
nications Assistance Center (NDCAC), —
KOTOPOMY nocTaeneHa 3aaqa paspaborars
HOBLIE TEXHOTIONN CIIEXKU, BKIOHASA CNex-
Ky B WHTepHeTe, nepexsar 6ecnpoBOaHOM
CBS3U U UHTEPHET-TENEMOHUN, B TOM Yucne
Skype. Hoeas cTtpyktypa Gasupyercs B

KyaHTko 1 coctout kak ua areHtos ObBP,
Tak 1 Cnyx6bl MmapLianos CLUA (nogpasne-
neHne MuHiocTa), a Takke areHTcTea no
6opebe ¢ Hapkotukamu DEA. WMapaHue
HanomuHaeT, 4To KyaHTUKO yxe HECKOIbKO
net aensercs aHanoroM CUnMkoHOBOM [,0-
JIHbLI B 06NaCTU TEXHONOMIN CNEXKU.

Hy a pa3 yx npecTynHUKOM MOXET CTaTtb
kaxavi, To OBP CLUA BHenpser HOByO
CUCTEMY pacno3HaeaHus Ha ocHose BUOo-
METpUYEcKolr nHdopmaumm, kotopas noet
Ha CMEeHY MOpasbHO ycTapesLuel obuieHa-
LMoHanbHOM 6a3e JaHHbLIX C oTrnedYaTkami
nanbues. Cuctema, nony4nBLLAs Ha3BaHue
NGI (Next Generation Identification, "nneH-
TuduUKaums HOBOrO nokonexus”), Gyner
copepxarb oTneyarku nansues, hoTtorpa-
dun paayxHoM 060N04HK Mas, GOTOCHVIM-
K1 nuu, obpasusl JHK, obpasub ronoca u
Lpyrue buometpudeckue aanHele. E€ pas-
paboTka ctouna okono 1 mnpn pons.
EnvHan 6asa faHHbIX NOo3BONUT ropasfo
BLiCTpee ONpenennTb NMYHOCTL NpaBoHa-
pywurene n npoBOAUTH ONepaTtuBHO-
PO3bLICKHLIE MEPONPUATUS NO FOPSYUM clle-
nam. NGI paboraet ¢ ¢eepans 2012« B
TECTOBOM pexume B natu wrartax CLUA, ak
2014 r. oHa OyLer BHeOpeHa Mo Bcen Tep-
pUTOPUY CTPaHLI. Y4EHbie, paspabartbiBato-
Lue anropuTMbl ONO3HaHWS, YTBEPXOatoT,
4TO UX cucTema cnocobHa onpenenuTb
HY>XKHOIO YEenoBeka, Aaxe ecnv OH He CMOT-
puT NpsMo B kamepy Habnopnerus. Mpo-
rpamMma, ucnonb3ys uMerlmecs B 6ase
nanHbix dotorpadum, ctpout 3D-mopens
ronoebl 06bEeKTa noucka 1 ¢ € NOMOLLBIO
cnocobHa OTbickaTh MNOLO3PEBAEMOro,
€CNV OH MPSYETCH 3a O4KaMU UV OTPaCcTUN
6opony v yeul. MNporpamma cnocobHa uc-
nonb30BaTh MaTepuansl, OTCHATHIE UHPPa-
KpacHOM Kamepou, U HaxoauThL NPecTynHA-
KOB Jaxe B TEMHbIX nepeynkax. ObP He

rapaHTupyer, 1o BGyner Bkoyats B 6asy

JAHHbLIX TOJIBKO MHGMOPMaLMIO O MpecTyn-
HukKax. [laHHbin QakT BLI3LIBAET Y rpaxnaH
CLUA ocobeHHoe Bo3MyLLeHue. MpaBo3a-
LUMTHUKL ONacaroTCsl, HTO B CUCTEMY MOX-
HO 3aKa4aTb KON yaoCTOBEPEHUI JINYHO-
ctu, obpasusl JHK 13 meavumHekux 6as
LaHHbBIX, a Takke GoTorpaduu pasyXHbix
obonodex rmas, xpaHsawyecs B 6azax Kom-
MepYecKMX KomnaHuii — u torga y ObBP
OK@XETCH CNULLKOM MOLUHBIA UHCTPYMEHT
[U1R1 CIEXKU 32 rpaxaaHamMun 1 nogaeneHus
femokpaTtudeckux ceobof.

Y10 Kacaertcs ycnewHbix kubeponepa-
uuii, TO B MIOHE CTasio U3BECTHO O 3aBep-
LWEHUU MacLUTabHOM MEXAYHapOaHOM one-
pauuu, B pesynsrare KOTopon B 13 cTpaHax
Obinu apecToBaHbl 24 xakepa, 0OBUHAEMbIE
B TOProBne noXmweHHbLIMM AaHHLIMU Kpe-
LOUTHBIX KapT 1 OpYrolt GUHAHCOBOM UH-
dopmauveli. B coBMECTHOM 3aseieHuin
®BP 1 npokypaTypsl Heto-Mopka rosoput-
cs, 410 11 nopo3pesaemMblX B MOLLEHHU-
yectee Obinm apectoeanel B CLUA, wecrte-
po — B Benukobputarnuu, npoe — B Boc-
HU1 1 lepueroemHe, NO ogHOMYy — B Bor-
rapuu, Hopeeruuv, Uranun, AnoHumv u fep-
maHuun. PaccrnenosaHvemM 3Toro aena 3a-
HUManuchb TakXe MNpPaBOOXpaHUTENLHLIE
opraHbl AecTtpanuu, Kawagbl, HaHun u
MakenoHuu. Obe3BpenuTh Xakepoe yoa-
noce Gnaropaps NOLACTaBHOU onepauuu,
KOTOPYIO B TEYEHUE OBYX NIET NMPOBOAUNIO
®OBEP. B uioHe 2010 . arenTsl cosganu
uHTepHer-dopym Carder Profit, Ha koTo-
POM 3aperucTpPUpPOBaHHLIE NONb30BaTENU
MOV NPOAABATL U NOKYNaTh NOXULLEHHbIE
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DaHHbIE KpenWTHBIX KapT v apyryio 6an-
KOBCKYIO MHpOopMauuio. Bnactam ynanocs
cobparte [oKa3aTensCTBa NpoTUBO3aKOH-
HOW [EATeNbHOCTU YHacTHUKOR dopyma 1
npenbsBuTbL UM 06BUHeHWN. B mae 2012 1.
dopym Bbin 3aKPLIT, @ € €ro NOCTOSTHHBIMU
KJVEHTaMV CTanu KOHKPETHO pa3buparbes.
CornacHo uHdopmauun enacteir CLUA,
NnOLCTaBHOW CaWT noMor UM cnactu oT
xueHus 205 MiH [omn., NnpuHanexaLimx
6onee yem 410 Thicsuam BrasiensLam kpe-
AUTHBIX 1 0eBETOBbIX KapT NO BCEMY MUDY.

laszera Washington Post HepasHO co-
obwpmna 0 ToM, 4TO "NMPOLABUHYTHLIN" KOM-
NbIOTEPHBIN BUPYC NOL Ha3BaHuem Flame,
KOTOpLI cobupan paseefaasHLie U roto-
BWICS NS nposBeneHus kubeparak, Ha-
NPaeneHHbLIX Ha 3amenneHue KamnaHum
Wpaxa no co3naHuio cobecTeeHHOro snep-
HOI0O OpYXWs, COBMECTHO pa3pabotaH no
3akazy nactert CLUA n Uspauna. MNpo-
rpamMa Flame, 0 KOTOpOW 3KcnepTsl pPoc-
cuiickor "Jlabopartopumn Kacnepekoro™ ro-
BOPSAT, Kak 0 "BO3MOXHO, CaMOM CJIOXHOM
BUPYCE B UCTOPUN™, @ B NPECCEe HasuiBaloT
"cambiM OnacHuIM kubepopyxuem”, cobu-
pana AaHHLIE O MECTOMONOXEHUU UpaH-
CKUX MPaBUTENBCTBEHHBIX KOMMBIOTEPHBIX
ceTen, a Takke 3aHumanacb MOHUTOPUH-
rOM aKTMBHOCTU B HUX, OTChIIas CBOUM
co3parensiM MacCUBHBIE MOTOKWM CekpeT-
HbIX MaTrepuanoB B pamkax noArOTOBKU K
MacLuTabHeiM knbeparakam npotus Mipara.
Kak noeepnana Washington Post, B naHHon
VHUUMATUBE aKTUBHO ydacTBoBanu AHB
CLUA, LIPY v n3pannbekue BoeHHbIE, a npu
co3gaHun Flame cneuvanucTel 3TUX Op-
raHusaumi ucnons3osanu obpasupl pas-
JINYHBIX ONACHBIX AECTPYKTUBHBLIX NpPO-
rpaMM, Takux Kak Bupyc Stuxnet, kotopblie
[OIPKHE BblNY BLI3BIBATL PA3NUYHbIE HEMO-
najgky B MpaHckoM o06opynoBaHum, uUc-
nonb3oBasLLeMcs 4158 000raleHns ypaqa.

B uenom xe peub uaoET O NoLroToBKe
nons 60s ANs TaliHbIX onepauuit Apyroro
Tmna. Bupyckl Flame u Stuxnet sensiotcs
ofHVMU 3nemeHTammn Bonee maciutaBGHON
aTaku, KoTopas BCE eLé Npofosnxaercs ce-
rogHs. Bupyc Flame 6bin o6HapyxeH 3kc-
neptamu "Jlaboparopuu Kacnepckoro” B
Mae 2012 - B xone paccnenoBaHvsi, UHU-
LMMpOoBaHHOIro "MexayHaponHsiM Colo3omM
3AnekTpocesan” (ITU). Mporpamma-LwnuoH
Obina HalpeHa B psne CTpaH, NpeuMyLLLecT -
BEHHO OTHOCALLMXCS K GIMXHEBOCTOYHOMY
peruoHy. Flame coctouT u3 nakera Mo-
Oynen, koTopuli, Oyoydn NOMHOCTLIO pPas-
BEPHYTLIM, 3aHUMaET okono 20 MB. B atoit
CBSI3M OH SIBNSIETCH TPYOHO NMOLARKOWENncs
aHannady BpefoHOCHOW NporpaMMont. 5onb-
LLIOK pa3mep BUPYCY NpUOaloT MHOXECTBO
BK/IOYEHHBLIX B HEro 6ubnuotex, Hanpumep,
ans oxarus (ZLib, libbz2, PPMD) u pabotsl ¢
Gazamu paHHbIX (sglite3). Kpome Toro,
Flame BxkniouaeT B cebsi BUPTYasnbHyo Ma-
wury LUA. Tlocne ceoero eHeopeHus B
cuctemy Flame cnocobeH npoBoauTE KOM-
NNekc OeuCTBUW, Hanpumep, nepexsar
CEeTeBoro Tpaduvika, CHATUE CKPUHLLOTOB,
3annchb ayauopasroBOPOR, nepexsar kna-
BMaTYpsl U T. n. Bee noxuileHHble aaHHbie
DOCTyNHbI [1151 ONEpPaTopoB TposiHa 4Yepes
KOMaHOHbLIE cepBepbl. Ha nepewili B3Mmsa,
Flame He umen Huvero obuiero ¢ uccneno-
BaHHbLIMU paHee obpas3uyamu Stuxnet u
Duqu. OpHako pesynbratsl nocnenHero
VccnenoBaHus [OKasbiBaloT, 4To pa3pabor-
uvku rnargpopm Tilded n Flame cotpya-
Huyanu, a Stuxnet cogepxut B CBOEM

pecypce KOMMNoHeHT Ha nnatgopme Flame.
B ommure ot Duqu u Stuxnet, Flame ara-
KYET HE TOJIbKO KOMMBIOTEPLI 3HEpreTuye-
CKOV MPOMBILLNEHHOCTU, HO 1 MK KOHEYHBIX
rofb3oBartesnemn, rocyupexaeHuii u obpaso-
BaTenbHbIX OPraHnaaLuii.

B aBrycte AreHTCTBO nepenoBbix 060-
POHHBLIX  UCCNEnoBaTENbCKUX  NPOEKTOB
(DARPA) npu Munuctepctee 060poHbl CLUA
3anycTuio NporpaMMy nof, KOLOBbLIM HA3Ba-
HveM Plan X. CornacHo oduvumvanbHOMy [0-
KYMEHTY, pasmewéEHHOMy B WHTepHeTe,
uensio Plan X senisietcs "cosnaHve pesosnio-
LIMOHHBIX TEXHONOrMA, KOTOPLIE MO3BONAT
NOHUMATbL, MNNaHWPOBaTL U yNpaenaTb Ku-
GEPBOIHOI B pEXVME PeansHOro BpeMeHu,
B KPYNHbIX MaclutTabax, B AMHaMUYHbIX CeTe-
BbIX vHGpacTpykTypax”. Lensio Plan X, co-
IacHO AOKYMEHTY, TaKXe SBNseTcs "npose-
LEHUE VHHOBALMOHHLIX UCCNIEN0BaHUIN A8
TOro, 4T06bl PaszobpaTbCs B CYTU KUGEPBOH
1 padpabotarb QyHAAMEHTANbHLIE CTpaTe-
N 1 TaKTUKy, HeOBXOAVMbIE AN LOMUHU-
poBaHus Ha nosne BuTtebl B KMGepnpocTpaH-
ctee”. lNMporpaMma pasfeneHa Ha yeTbipe
Kouesble 0bnactu: padpaboTka TEXHONOo-
N aBTOMATU4ECKOro aHanun3a aas nnaHuv-
poBaHus kubeponepauuii (B 4acTHOCTWU,
aHansa Tonosiornu CeTeli U CeTeBbIX y3-
10B), paspaboTka TeEXHONOrMi Ans asTomMa-
TUHECKOI O ynpasJieHUs onepauusMu C BO3-
MOXHOCTBLIO KOHTpONS, paspaboTka onepa-
LIMOHHbIX CUCTEM U NNaTPopM A8 aHanuaa
NOBPEXAEHUN, Pa3BEPTLIBAHWS BOEBBIX TEX-
HONOrM U aaanTUBHOWM 3alMTHI 1 paspa-
GoTka TexHonoruin Budyanusauuu nons
KNOEPBONHLI.

Yr0 Kacaetcst Poccum, TO OHa, N0 MHEHUIO
HEKOTOpbLIX aMepuKaHLes, sensetcs bonee
cepbeaHOM KMbepyrpo3oi, Yem Kutain. B
4aCTHOCTU, Tak yT-

MOTI OXMAaTh, eCnv UOET BOHA BCEX NPO-
TUB BCEX?

HenasHO Yunssim BuHHW, GbIBLUMG TEX-
Hudeckuii aupexTop AHB, 06BUHN HbIHELL-
HEero aupekrtopa reHepana Kwurta Anek-
caHpepa B 0OMaHe BO BPEMS BLICTYNNEHUS
rnocnefHero Ha koHpepeHuur Defcon 2012
B Jlac-Berace. Mon, AHB He 3aHumMaetcs
CcHOPOM AaHHLIX Ha PAOOBLIX aMEepPUKaHLES.
BuHHK roeopuT, yto AHB Hayano aktueHO
cobuvpath faHHbIe U LWNMOHUTL 38 aMepu-
KaHuamu nocne Tepaktoe 11 ceHTabpsa
2001 r. KocBeHHO 3TO noaTBepxaaertcs
nckamu k AHB onepartopos Quest, AT&T u
Verizon 8 2007 r. HesaBucUMbIE KOPUCTLI
rOBOPST, 4TO dopmansHO AHE He umeer
KOHCTUTYLIMOHHBLIX NPaB BECTU HEfNacHyio
CNexKy 3a XUTENs M CTpaHbl, HO B nocnen-
HWe nontopa fecatka net Obino NPUHSTO
CTONBKO MONPaeBOoK, 4TO GakTUHECKU BEAOM-
CTBO MOXET HauTu puanyeckue 060CHO-
BaHUS [U15 HALMOHANBHOTO LLNMOHAXA.

B Hos6pe kaxporo rona B TeueHue
HECKONbKMX NOCcneqHUX NeT npoBOASTCSH
BOEHHbIEe ydeHnss HATO "Cyber Coalition™.
OHY nocesiLLieHbl 0TpaboTke COBMECTHBLIX
OEUCTBUIN CTpaH-y4YacTHUL, AnbsiHca B
ycnoeusx knbepeoiHel. B 2012 r. B kauecT-
BE YCNOBHOIO arpeccopa — Hekas "appu-
KaHckas cTpaHa”, xoTs Ha pene amepukaH-
CKUE BOEHHbIE NPU3HAIOTCH XypHanMcTam,
4TO MaeHLIMK KnbeparpeccopamMu cumta-
etcs, ckopee, Poccus unu Kuraii.

Hto oxupath fanblwe? Pasee 4To pac-
NPOCTPaHEHWSI BCEro NPUBELAEHHOIO Orbl-
Ta Ha BCE BOBNEYEHHBIE B KUOEpPBOIMHY
CTpaHbl. Bnpoyem, 310 BROsHE noruyHas
pacnnara 3a VIHTepHeT, ecnu 8 MOpasibHOM
nnaHe HaceneHue rnNaHeTbl BCE eLLe Haxo-
LUNTCA Ha YPOBHE OMKapewn. '8l

BEpXAan B aeryc-
TOBCKOM  BbINycKe
3NEKTPOHHOIO Xyp-
Hana Defence Dos-
sier, u3naBaemoro
AMEPUKAHCKUM CO-
BETOM M0 BHELLHEWN
nonutuke, [3Bug
CmuT, AUpeKTop He-
KOMMEPHECKOW Op-
raHunsauuu  Poto-
mac Institute Cyber
Center, 3aHumaio-
wencs Bonpocamu
knbepbesonacHoc-
™. Poccus umeert
LWMPOKYIO KOHLEn-
unio nudopmaum-
OHHOM BOWHbI,
BKNIOYAOLWYID B
cebsi paseenbiBa-
TENLHYIO U KOHTP-
paseenbiBaTeNb-
HylO paboty, pe-
3nHpopmMauuio,
BNEKTPOHHBIE BOW-
Hbl, ocnabnexHue
CcBSRZEN, Hapylue-
HWE NOAAEPXKU Ha-
BUrayun, ncmuxosno-
rmdeckoe  paene-
HUE 1 paspylueHue
VHQOPMaLMOHHbLIX
cuctemM. Brpouem,
rocnoguH  Cmut
MHOIO Yero eLlé Ha-
roBopws, HO, CKa-
XKUTE, UYTO Xe OH

\4V & nepsoOM NONYro mu 2013 .
no%l‘lEuM

PASMECTTE[EAWV[PERAAMY
WA[CT PAHMUAX
K YPHANAl PAAWO!

NMpurnawaem K cOTpyaAHUNYECTBY
pPeKJ/laMHbI€ areHTCTBa.
C ycnoBusmu pasmeLyeHus1 peknamsi Bbl
MOXXeTe O3HaKOMUTbCS Ha Haluem caunte

lwww.radio.ru/advertl

CroumMocTs MOAYNBLHONW peknamsl MOXHO
onpenenunTs,
CUMBOJIOB B OOBSIBI€HUN (BKIHOYAasT 3HAKUN
npenuHaHus u npobensi) Ha ko3 punynenT 3.

Bor npumep ans ob6bsisrienns 8 257 cuMBOJIOB:

257 x 3 =771 pyb6.

3Jra cymma u nognexur onnare.

bHOW LLEHE!

YMHOXUB MOJIHOE 4Yucno




CBeTO4YyBCTBUTENIbHbIE MaTPULLbI
M AaTYUKN BugeokKamep

Oco6exHoctn KMOIM-marpuy v Bupos N3C-ceHcopoB —
C MEXCTPOYHbIM MNEPEHOCOM U NPOrpecCUBHbIM

CKaHMpoOBaHuem

10. NETPOINABJIOBCKWH, r. Taranpor

|/ opoTtko paccMOTpuM 0cobeH-

% HocTu ynpaenenus N3C-ceH-
copamu Ha NpuMepe BUAeoKame-
pbl BbICOKOro knacca SONY —
CCD-TRV300E (dpopmat — video |
Hi8 XR). BHeluHuii U eé noka-
3aH Ha pwue. 12. OCHOBHbIE
napameTpsl Buaeokamepsl: 06b-
eKTVB — x21 guameTpom 52 mm,
GOKycHOe  paccTtosHue = — |
3,9...81,9 mm, YYBCTBUTENb-
HOCTb — 1 K (Npu F1,6) n 0,1 nk
B pexume AnUTenbHOW 3KCrno3u-
uuu (Slow Shutter Function), |
MN3C-ceHcop - ICX209GK-43
(1/4 ponma), HanpsxeHue nu-
Tanua — 15 B. lNpuHyunuansHas
cxema yana [M3C-ceHcopa n306-
paxeHa Ha puc. 13. Ha cxeme
YKa3aHbl 3HaueHusi NOCTOAHHBIX
HanpPsXeHWn Ha BLIBOLAX MUKPOCXEMb
IC401, TpanaucTtopa Q402 v faHsl Bpe-
MEHHbIE anarpaMmmbl 1—3 Ha HEKOTOPLIX
BbIBOpax B Macwtabe cTpok (H=64 mMkc).
BpemenHble gruarpaMmel Ha BCex BblBOAAX
M3C-ceHcopa B maciutabe kanpos npea-
cTaBneHsl Ha puc. 14, a B macwrabe
CTPOK — Ha puc. 15. Ha pmnarpammax
0603HaueHbl CrenylLme CUrHanbi:

— H1 (Hg), H2 (Hyz) — TakToBbIE CUr-
HaJlbl FOPU30HTANLHOrO nepeHoca. Tuno-
Bas AUTENbHOCTE UMMYSILCOB Ha UHTEp-
Banax nsobpaxeHus — 28,5 HC (AvTens-
HOCTb UMMYJIbCOB 3aBUCUT OT YUCHA SiHeeK
B cTpoke). [ins N3C-ceHcopor ¢ paspe-
wervem 500x582 TMnoBas ANUTENIbHOCTD
mMnynbcos — 46 He. Ha puc. 15 nop auya-
rpaMmMort H2 ykasaHbl HOMepa sHeek B
CTPOKE ceHcopa;

— RG — curHansl cbpoca. Moctynaior
Ha 3aTBOP KIIKHEBOro TpaHauctopa M3C-
ceHcopa (eeiBon, 12). Tunosas anutess-
HOCTb UMNYNbCOB — 13 HC;

— V1—V4 (V—Vos) — TakToBBIE CUr-
Hasbl BEPTUKansHOro nepexoca. Turnosas
OANUTENLHOCTE UMMNYNBCOB — 2,5 MKC;

— SUB (;SUB, SHT, VSHT) — TakToBbIE
CUrHanNbl CMELLEeHUs Noanoxku. Tunoeas
LMTENBHOCTL UMMYNLCOB — 1,8 MKC;

— HD, VD, BLK — cTpo4Hbie 1 kanpo-
BbIE UMMYNbCLI CUHXPOHU3aLMU 1 rale-
HUs cTtanpapta 625/50. HaknapwisaioTtes
Ha CUrHasbl, GOPMUPYEMbBIE CEHCOPOM.

B coctae ppyroni cepuu M3C-ceHco-
POB GUPMBI BXOAST COBMECTUMBIE MEXIY
CcO00I MUKPOCXEMBI (LIBETHBIE C LIBETHbI-
MU, 4/6 ¢ 4/6): ICX659AKA/AL (EXview
HAD CCD), ICX639AKA/AL (Super HAS
CCD 1), ICX409AK/AL (Super HAD
CCD), ICX259AK/AL (EXview HAD CCD),

OxoH4yaHve.
Hawano cm. B "Papguo”, 2012, Ne 11, 12

TR . S —

— pa3mMepbl Yuna — 6 MM x 4,96 mm,
pa3mepbl nukcens — 6,5 MKM X 6,2 MKM;

— HOMUWHANbHOE HanpPsXeHue nuta-
Hus — 15 B, Tok notpebnenns — 4 MA;

— TUNOBas  YYBCTBUTENLHOCTL —
1200 mB/2250 mMB/950 mB/1100 MB/330 MB;

— YPOBEHb HACLILEHUS BbIXOAHOTO
curHana — He meHee 1000 mMB (540 mB
o5 ICX059AK/CK);

— TUMNOBOU ypoBEHbL cMada — —115 nb/
-110 nb nns ICXB639AKA, ICX409AK,
ICX259AK/0,009 % — ans ICX059AK/CK.

CTpyKTypa 3TiX MUKPOCXEM HE OTnuya-
€TCH OT CTPYKTYPbl, NOKa3aHHoM Ha puc. 11
(cM. NpefbIayuWLyo YacTe cTatel). HasHa-
yeHve BbleoaoB: 5, 10 — obwwmii npoeon,

ICX059AK/CK/AL (HAD). MNMepeuncimm oc-
HOBHbIE OCODEHHOCTU 1 napamMmeTpbol MUK-
pocxem ICX659AKA (4epes npobb — otnu-
qaowmecs napametpol ans ICX639AKA,
ICX409AK, ICX259AK, ICX059AK/CK):

— anaroHanb — 8 MM, obLuee 4ucno
3nemMeHToB — 795x596 (ycnoBHo 470K),
3pPEKTUBHBIX — 752x582 (440K);

Vout, 9 —Vdd, 11 —(SUB, 12—V,
! 13 — RG, 15, 16 — Hg;, Ho,. Mapa-
METPLI CUIHANOB yrpasneHus Ta-
Kne xXe, kak 1 4N yXe paccMoT-
PEHHBLIX MUKDOCXEM.

B kaTeropuu natumkoe naobpa-
XEHUS C NPOrpecCuBHLIM CKaHU-
pPOBAHUEM UMEIOTCH LBETHLIE U
4epHo-benvie MN3C-ceHcopbl ¢
pPasnUUHBIMU PEXUMAMYN CHUTLIBA-
HUS. BONBLLWHCTBO LIBETHLIX CEH-
CcopoB 0a3mpyeTcs Ha TEXHONOr K
Wfine CCD™. PaccmoTpum oco-

-;._,__T 6, 7, 14 — He ncnonsadyioTes, 8 —

U3 Katanora, BbINOSIHEHHbLIX MO
aton TexHonorun. Wfine-ceHcopsbi
(double fine — "ynBoeHHOE Kaue-
CcTBO") [ONXHb obecnedusarb
yapoernHoe (W) paspeleHve no
Beptukanu (V), oTYETNMBOE U €CTECTBEH-
Hoe useTHoe usobpaxexue (fine). Ong
peanu3aummn Takux TpeboBaHuii UCrosib-
30BaHbl cnenyLlme MetToobl U ycoBep-
LUEHCTBOBAHUINA:

— NPOrpeccuBHOE CHUTHLIBAHUE UHMOP-
Mauuu ¢ M3C-CEeHCOPOB C MEXCTPOHHBLIM
nepeHocom (Progressive scan readout);

CN401 [
Vi 76 |
V3 15 |
vz 1y |
v 13
GAD 17
7 l <
RG 191 -
o L S
verr 2k CCD IMAGER ) X
GAD 5 1c401 = 53
CAMTEY 1% A ] I TR S
CCUOOUT {2 T B = gy S ) as
GAD 1 D=~~~ 2 §
9 [u [ou [@ [q s O
* |© o o |~ |/
@ | A A VOl [%S y
== |1 i
_J___H_EI — R405 700
- - R401 >_4)7L<
10401 © @ = I
= g L401 100 MKIH *
El 0406 14868 1402
; ” z,,%,gx + 25CH178-F13F14-T1
X —~r=
10401 @ ® TA BUFE 5@5 1058
©) N _L J =1 0;03
- @I c407 [1R4OY X
I"'T'H'N T XX %7K
Senr & ZNDG01
10401
—(GND D
Puc. 13

B6eHHoCTU HEKOTOpbLIX MUKpOCXEM
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Tabnuua 3

Pazpe-
Yucno Pazmepbi Yyecren- | Cmaz,
BAEGs || FpEEOER,, adekTuBHBIX | NnKcenst, 1enne no TeNbHOCTb, Yo,
Creme WM nuKcenen MKM ropsohtan, mB nb
TBrmHun | 7"
ICX204AK 6 1034x779 (800K) | 4,65%4,66 600 | 400 0,00 %
ICX205AK 8 1392x1040 (1,45M) | 4,444 800 | 400 0,00 % !
ICX274AQ 8,923 1628x1236 (2,01M) | 4.4x4.4 900 | 420 -100g56 |
ICX285AQ 6 1392x1040 (1,45M) | 6,45x6,45 800 \ 1240 -110 ob
ICX415AQ 8 782x582 (460K) | 8,3x8,3 500 | 720 [-10046 |
ICX424AQ 6 659x494 (0,33M) | 7.4x7.4 400 | 750 100 Ab |
ICX445AQ 6 1296x966 (1,32M) | 3,75x3,75 800 { 380 =104 ob |
[ Progressive High-speed |
| scan readout mode draft mode
|
| i
- e|lE 2 o
iR | |
!
4 101 MG 10
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Vout L %' . %
04— et -t - et
Puc. 16

— MPUMEHEHVE ONTUYECKUX PUNLTPOB
nepeuyHbIX LueeTos RGB (Primary color fil-
ters) BMecTo KoMnneMeHTapHbIX;

— KBagpaTtHas KoHdurypauus suveek
maTpuupl (Square pixels).

HUSi B TOPU3OHTANbHOM HanpaeneHun
(blur). MporpeccuBHoe (nocrnenoBaTenb-
HOE) CKaHUPOBaHUE NPaKTUHECKU ycTpa-
HAET Takue [edeKTbl.

MpumeHeHre nporpeccuBHOro
CKaHUpOBaHWS  HanpaeieHo Ha
ycTpaHeHve 3gdodekta cmaabiBaHng
1300paxeHus Npu cbémke GoToKa-
Mepamy BbICTPO ABUXYLLUMXCS 00bL-
ektoB 0e3 ucnonb3oBaHus Me-
XaHUYECKUX 3aTBOPOB WU KaapOBOWA
namsat  (blur-free photographs).
[Mpy YepeccTPoYHOM CKaHUPOBaHUK
ObLICTPO ABWAIOWMICS B FOPU30OH-
TanbHOM HanpaefeHun OOBLEeKT 3a
BPEMS CHUTBIBAHUSI HEHETHBIX NOMen

yCreBaeT CMEecTUTLCS Tak, 4TO mpu
CHUTHLIBAHUM 4ETHBLIX Monen BepTu-
KanbHble rpaHuLbl 06bekTa okasbl-
BaAIOTCSi CMELLIEHHBbIMW. B peaynstare

sHo | | AD |
CXA2006Q CXD2310AR
4
TG -
CXD2457R
Puc. 17

NOSIBNSIETCH Pa3MbITOCTL U30Opaxe-

Vicnonb3oBaHne MacCUBOB LIBETHLIX
RGB-bunsTpoB NO3BONSET NOBLICUTL LiBE-
TOBYIO HACBILLEHHOCTb U €CTECTBEHHOCTL
nsobpaxeHus. Hanpumep, BO3MoxHa 60-
nee NpasBunbHas Nnepenaya LBeTa KpacHbIX
pPO3 U OTTEHKOB KOXU nuua. KeagpartHas
KoHuUrypauus sHeek matpuy, obecneun-
BaeT Gonee npoctoe U 3hGheKTUBHOE
ucnonb3oearmne Wfine-ceHcopoB B KOM-
NBIOTEPHLIX NMpUNOXeHusx (0bpabotka u
nevatb dotorpaduin). Bece nepeuncnen-
Hble npevmyllectea Wiine-ceHcopoB B

NoNKHON Mepe NMPOSBIKIOTCA NPU ChEMKE

umbdpoesiMu gotoannapatamu [11]. MNpwu
CbEMKE BUOEOKaMEpaMm nx NcnonbL3oea-
HUE HE CTONb 3G GEKTUBHO.
Kommepyeckuli BbiNyCK NEPBLIX LUg-
poBbix ¢oTokamep ¢ Wfine-ceHcopamu
SONY Hauvana B 1996 r. ¢ ceHcopamu
ICX084AK —- (1/3)”, 330K; ICX085AK -—

(2/3)”, 1300K. MoTtuBOM 1X paz3paboTky

6bLIIO CTPEMUTENBHOE YBENUHEHVE Yucna
nukceneit MN3C-ceHCOpOB pas3nuyHbIMUN
npousBoauTensmu. OgHako KavyecTBO
M300paxeHns ONpPenenseTcs He TONLbKO
yucnom nukcenel. CywectByer MHOIMo
apyrux ¢akropos [11, 12]. OgHum 13 yc-
NELUHbIX BapuaHToB peLleHus rnpobnemsbl
6e3 3HaYUTENLHOrO YBESNUYEHUS Yucna
3NeMeHTOB 1 BN peanu3osaH GUPMOIL B
Wfine-ceHcopax. OCHOBHLIE napamMeTpbl
HEKOTOPLIX MUKPOCXEM C HUMU U3 KaTaso-
ra ykasaHul B Tabn. 3.

BonbwiHeTBo Wiine-ceHCopor Moxer
paboTatb B pexume CKOPOCTHOWM ChEMKI
CO CHmxXeHueM paspeweHus (high-speed
draft mode). 3T1oT pexum obecneuvBaeT-
€Sl 3a CHET NPOonycka HECKONBLKUX CTPOK MO
BEpPTUKanNW, Kak 3To nokasaHo Ha puc. 16
ona ceHcopa ICX204AK no cpaBHEHUMIO C
NPOrpPecCUBHLIM cHUTLIBAHMEM (Progres-
sive scan readout mode). CKOpOCTb ChEM-
K1 ipuy 3TOM yBenuumeaeTcs 1o 60 kaapos
B CEeKyHOy (B NONHOKaApOBOM pexume 6e3
NPONYyCKOB cKOpocTh — 20 Kanpos B ce-
Kyray). C uenbio NOCTPOEHU CUCTEM Ha-
GnofeHVs PasnuyHOro HasHadeHus (OX-
paHHble, ceTeBble Kamepbt 1 T. n.) SONY
BbINyCcKaeT MUKpocxembl "06BS3kM” ans
BCEX CEHCOpPOB U3 katanora. Hanpumep,
ons MNM3C-ceHcopa ICX204AK npepgHa-
3Ha4YEeHbl MUKPOCXEMBI, MOKa3aHHLIE Ha
CTPYKTYpHOW cxeme puc. 17:

— CXD2457R — KOMOVHUPOBaHHLIN
reHepaTop CUHXPOUMIMYNLCOR;

— CXA2006Q ~— ycunutens ansa N3C-
CEHCOPOB LMGPPOBLIX (GOTO/BUAEOKAMED C
y3namu BbIBOpKU 1 xpaHeHuss, a Takke c APY;

— CXD2310AR — pecsATupaspsaHbin
ALIN c yacToTon puckpeTtuzaumm 20 My n
napannenbHbIM BEIXOLOM.

OcoberHocTn Mukpocxembl CXD2457R:
obecrieveHvie PyHKLMM 3NeKTPOHHOIO 3a-
TBOpA, TakToBas Yactora — 30 MI'u, TakTo-
BbI€ YACTOThI /151 FOPUBOHTATBHOIO PErncT-
pa— 5/10/15 Mry, pexumsl — Wfine CCD
un Draft mode, HanpsxkeHus nutaHus —
3,3, 15, —(9...5) B, kopnyc — LQFP-48, yn-
paeneHue — Mo nocrnenoBaTenbHOMy Unm
napasnnensHomy uHtepdeiicy.

JITEPATYPA

11. Wfine CCD. — <http://www.sony.net/
Products/SC-HP/cx_news/voli1/pdf/
wceced.pdf>.

12. Yunt A. lNporpeccusBHbie n NCeBaonpo-
rpeccuBHble cuctemul passeprku. — <http://
www.digitalvideo.ru/archiv/011/1101.htm>.
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Koppekuua AHX MarHUTHbIX

¢doHOrpamm npm nepesanucum
A. XXYPEHKOB, r. 3anopoxse, YkpavHa

MeTtopuka nepesanucu

Mpu 3anucu hoHorpaMm ¢ orpaHnHeH-
HeIM Ha BY cnektpom koppekums AYX
rnepBoOHaYasIbHO OCYLLECTBISETCH Ha CryX
Npv BOCNPOU3BELAEHUWN UX MArHUTO)OHOM
yepe3 koppektop AYX, BbINOnHAs noa-
KNK4YEeHUsT COOTBETCTRYIOLLIMX KOHOEHCa-
TOPOB U perynupys OOPOTHOCTU KOHTY-
poB, NOOUBaNCL Haunydwero 3BydaHUs.
3arem npoussomAT NpobHylo 3anuck Ha
KOMMBIOTEP, B NMPOLEecce KOTOPOit Buipae-
HUBAIOT ¥ HOPManu3yT YPOBHU KaHanoB
KoppekTopoM A4X, a He KOMMbLITEPOM.

Te CD Audio ans coxpaHeHus 3anucen ¢
MakcUMasnbHbIM KaueCTBOM.

310 HeobxoouMo Ans Toro, 4Tobbl B
KpaTyaiiume CpoKU COXpaHUTL KOMNEKLMIO
B 3N1eKTpPOHHOM Buae. Kaxpas aopoxka
Oynet 3anucaHa ogHuM (anom, U npo-
cnywmeartb €€ MOXHO ByLieT B OTKOpPeKTU-
POBaHHOM BUAE LIenMKoM. B panbHeliem,
KOr[a NOsIBIISIOTCS BPEMS, XENaHUE U OnbIT
paboThl ¢ penakTopaMy aynmuosanucein,
MOXHO CMOKOMHO X PenakTMpoBaThL Npo-
rpaMmMHeIM NyTEM: pasbuearts Ha daiinsl,
npuceamBaTtb Ha3BaHUS My3blKanbHbLIM
npou3seneHusmM, youpats WwymMsl U T. n.

K G YT TS

YorpoicTeoi  CMISTISNTES Wave ¥

RByavoBx0A: Mt x

Kavwecren: 44300 Hz, 15 Bits, Sterao 4

Mpowne: (00

lNocne 3Toro NpPoCNYLLNBAOT OTKOPPEKTU-
POBaHHLIN yHaCTOK 3anuncu. ECm ypoBeHs
KOPPEKLMY 3aBbILLEH WU 38HUXKEH, pery-
JIMPOBKY MOBTOPSIOT C YHETOM BbISIBIIEH-
HbIX HEOOCTATKOB A0 NONYHEHUs Hauys-
wero 3sy4anus. locne 310ro nponseBoasaT
OKOHYaTESbHYIO 3anncChb BCEN NOPOXKU Ha
KoMmnbioTep B popmare WAV. Tak xe npo-
U3BOAUTCH Nepe3annuch ¥ OcTanbHbLIX
umMerLmxes GoHorpamm. lNocne 3Toro
3anncuy ¢ KOMMbIDTEPa NEPEHOCAT HA KOM-
NakT-aAuCKuN UNu XECTKME ANCKU B HopMa-

OxonyaHue.
Hawano cm. B "Pagno”, 2012, Ne 12

THALTR YPOsS
TArHanD
=¥

-

boa: Ok
Cravyc: Npocrorp

Re-2011,10 18-12;2345

Popwar:
Foaepei WAV 3

$4100 ¥ Stereo v 1

16 b }

T poARaCTs,

Nponyweno: &b

¥ Puc. 6

Ecnu Ha nopoxke 3anucaH cOopHUK hoHO-
rpamMm pasHbiX UCNONHUTENEN, TO OHU MO-
ryT 3By4arb ro-pasHoMy B 4acTu BOCNPO-
M3BEOEHUS BLICOKUX 4acToT. B Takux cny-
Hasx HYXXHO NpoOn3BOAUTL Koppekumio A4X
3TUX BOHOrpaMMm o oTaeNbLHOCTU. OKOH-
4atesibHO OTPEeAaKTMPOBaHHBLIE 3anNUCK ne-
PEHOCHT Ha HOBLIE AVNCKU, C KOTOPbLIX MOX-
HO co3paaeatb cOOpHUKY B N0BLIX hopMa-
Tax, TMPaxupoBare 3anucn u T. n., a npe-
OblOyLIME XPaHATCS Kak NePBOUCTOUHKU.
PaboTa ¢ Takumu nporpammamm Tpedy-
€T onpenenéHHbIX 3HaHWM 1 onbiTa. Popy-
Mbl niobutenein My3biku B VIHTEpHETE no
3TOMY BOMPOCY FOBOPST O TOM, 4TO MHOMM

3TO HEenoCTYNHO. Ho ecTb Bonee npocTuie
nporpamMmel, HaNPUMepP, B KOMMNLIOTEPHOM
npourpoiearene AIMP2 (puc. 5) 3anoxeHa
nporpamma AIMP2r.exe, ¢ NOMOLLbLIO
KOTOPOW TpeMs KIvKaMu “"MbIlun”™ MOXHO
3anucbiBate B UMGPOBOM BUOE aHANOro-
Bblli 3BYKOBOI CUrHas, nofaeaemblii Ha
JIMHEMHbLIN BXOL, 3BYKOBOU KAPTHl KOMIMbIO-
Tepa. 3anucu MOXHO nonyyarb B hopma-
Tax WAV, MP3 (c 6urtpeitom oT 32 no
320 k6/c) unu B opyrx aHanornyHbix. OkHO
B pexuMe 3anucu rnokasaHo Ha puc. 6.
Ins 0ObEeKTUBHOM OUEHKU 3anucaHHOM
GoHOrpaMmbl NPy BOCHPOU3BELEHUMN
HEOOXOAMO BCE pEerynsTtopbl ero skea-
narnaepa ycraHOBUTb B CPELHEE NOSoxe-
Hue. Hanpumep, npourpeiBatens AIMP2
vmeet 18-nonocHbIli 3keananaep. VimeH-
HO B TaKOM pexumMe 3anuck N0SKHA 3BY-
4yaTb HOpMarnbHOo, Torga oxa Gyner anek-
BarHO BOCTPOU3BOAUTLCS MNpoUrpLiBaTe-
nsamu DVD, He uMmeroLLmMIK 3KBananaepos.
B npotuBHOM crny4ae 3anuch HyXHO OT-
KOPPEKTUPOBaTL CHOBA C YHETOM BLISIB-
NEHHbLIX AeEKTOB.

B nporpamme AIMP2r.exe ectb pe-
xum "TpocmoTp”, nossonsiowmin Habnto-
[artb ABWKYLUMECS (POPMbI 11 YPOBHU 3BY-
KOBBIX CUrHanos o60OuX KaHanos, BOC-
NPOU3BOAUMBIX MarHUTO(MOHOM B OKHE
3anucu (puc. 6). Mpu 3TOM KOPPEKTOPOM
AYX MOXHO OTpErynvpoBatb YPOBHW Ka-
HanoB [0 OrpaHuyuUTeNnbHbIX NUHWUIA,
DOBUTLCH MaKCUManbHOrO KavyecTea 3By-
YaHUA Ha Ccnyx, Nocne 4Yero NPou3BecTn
npobHyI0 3anuck ToN xe GoHOrpaMmMel U
onpenenUTb KayecTBo €€ 3ByyaHus B
uMdpPOoOBOM BUAE.

3Ta nporpamMma He rno3eonseT penak-
TUPOBATL 3aMUCK, HO C NOMOLLLBbIO KOPPEK-
Topa A4X hoHOrpaMmel B g pOBOM BUAE
noJyHaKTCs ¢ MakCUManbHO BO3MOXHBIM
Ka4ecTBOM. Hanuune BbICOKUX HacToT B
dOoHOrpaMme CyObEKTUBHO ONpenensercs
Ha CcryX Npu KOPpeKLuMv 1 BOCNIpOU3Bene-
HUM €€ MarHUTOHOHOM, a OOBLEKTUBHO —
npu BOCNPOU3BEOEHUM €€ C KOMMbIOTEPa
yepe3 YM34 u AC. Ecnu uameHeHve no-
JNIOXEHUS LBUXKA 3KBanansepa KOoMMblo-
TEPHOrO NPOUrpLIBATENS HE BNAUSIET Ha
BOCNPOU3BOANMBIN 3BYK, TO 3TOW 4aCTOTHI
B CUrHane Het, U HaobopoT. [aHHas npo-
rpamMma no3eonser pasdbueatb GOHO-
rpaMMy Ha OTLAENbHLIE NPOU3BEAEHUS U
UCKIIKOYATL NULWHWE. Ecnn no okoH4YaHum
nPOV3BEeNEeHUs OCTaHOBUTL 3anuvch, TO
darin aBTOMaruyeckm COXPaHUTCH Ha
BbIOP@HHOM AUCKE KOMMbLIOTEPA B 3aaH-
HOM dopmarte. Komnelorep npucsanBaer
dariny ums tuna "Rec-2011.09-10...wav".
MNocne 3TOro MOXHO 3anucelBaTh Noo4e-
pEQHO cnepylowme npousseneHus. 3a-
TeM BCE (daitnbl MOXHO NEpEenMeEHOBaThL B
Ha3BaHUsA NPOU3BEAEHUIN N [OPOXKU.

Ons nepesanucy MOHOMDOHUHECKUX
HOHOrpamMM nNMHENHLIE BLIXOALI KaHanoB
KOpPPEKTOPa HYXXHO COEOUHUTL MeX Ay CO-
6ot BpeMEHHOW nepembltikon. B eTbipéx-
LOPOXEYHBLIX MarHUTohOHax 310 npeny-
CMOTPEHO Npu BKAKHEHUM NoOO [OPOX-
K1t "MOHO".

KoucTpykuus

Koppektop A4X cobpaH Ha nedaTHoW
nnare pasmepamu 70x160 Mm n pasme-
LLIEH B NiacTMacCoBOM KOpnyce coOCTBEH-
HOro U3roToBneHus. JIMHEeNHbIn ycunum-
Tenb Ha TpaHaucTopax VT1 u VT2 cobpax



Ha OTOENBHOW nnate, YCTaHOBNEHHOM
BO3Me rHE3 NMHEVHBIX BLIXOAOR (Ha hOTO
puc. 7 crnpaea). Ha nepepHel metannuye-
CKOW NaHenu ycTaHOBNEHbLI PEerynatopbl
rpomkocTn YM3Y, ctepeobanaHca nuHeii-
HbIX BbIXOLOB, BOOPOTHOCTY LC-KOHTYPOB
n nepexknoyatenn SA1—SAS3. Ha zagHein
naHenu ycTaHOBNEHbl rHE3LNa ANd nof-
knoveHns AC n 6noka nutaxus. BxogHele
Kackaibl Ha MUKpOCXeMax 3KPaHUpPOBaHbI.

3KpaHbl coeauHeHbl ¢ 0BLWWM NPOBOAOM
KOppPEeKTopa 1 npu nepesanncu LOMmMKHbLI
ObITh NOLAKNOHEHBI K KOPNYCY MarHuTodo-
Ha OTaeNbHLIM NPoBOLOM!

MeyatHas nnara co CTOPOHbI LOPOXEK
3KpaHupoBaHa nnacTuHoOM ¢GonbrmpoBaH-
HOro CTeknoTeKkcToNMTa (HhOoNLrov Hapyxy).
Mukpocxema YM34 ycraHoeneHa Ha peb-
PUCTOM TennooTBoaAe nnoansio 120 cvw?,
KOTOpbIA 3akpennéH Ha 3anHen nnacr-

MowHbIn yecunutenb knacca D
1O. UTHATBEB, r. UBaHo-®PpaHkoBCK, YkpanHa

B nocnepHue rogst BCE yauje Ha CTpaHuLaXx XypHanoB un popymax
B UHTepHeTe, rae ob6CyxaaloT COBPEMEHHbIE KOHCTpykynn YM34,
nosiBAKOTCA yeunurenu knacca D ¢ paznnyHsiMy CXeMOTEXHUYECKU-
Mu pewiennamun. B nawem xyprane ("Paguno”, 2011, Ne 1, c. 16—19)
MbI NO3HaKOMUN YuTartesneii ¢ 0COBEeHHOCTAMU BbICOKOKa4Y€CTBEH-
HOro TPpaH3nCTOPHOro ycunurens knacca D ¢ asToreHepayvei nepe-
knrodarensHoro pexuma n OOC c Boixoga PpunsTpa.

lNpennaraemas B nyonuKyeMoii CTaTbe JIIoOUTEIbCKasi KOHCTPYKLUS,
BbINOJIHEHHAs B OCHOBHOM Ha MUKPOCXEeMaXx C NPUMeHEeHUeM 3J/1eMEH-
TOB NMNOBEPXHOCTHOIO MOHTaXa, UMeeT CXOL4HYIO CTPYKTYpPY u Kade-
CTBeHHbIe noka3aresin, N03TOMy OPUEeHTUPOBaHa Ha paboTy B LLUNPO-
ko nonoce 34. MowyHocTts aroro ycunurtens (100 Br) moxer 6biTh
CyLyeCTBEeHHO yBe/InYeHa npy NOBLILLIEHNN HANPSXXeHUs NUTaHus.

HTEPEC K NPOEKTUPOBAHUIO yCUnuTe-

ns mowkHoctn (YM) knacca D no-
SABUNCH Yy MeHs rnocne paspabotku He-
CKONBKUX UMIYNLCHBIX GNOKOB MUTaHUS.
BosHuvkna noes cobpartb NpocToit U 3KO-
HOMUYHBLIM YM. 31a TEMaA HE UMEna cBoe-
ro pasBuTuUs, rMokKa Ha rnasa He nonasncs
noknag bpyxo Mytaerica [1], uHxeHepa-
paspaborumka ¢pupmel Philips. Torga xe s
npouuTan craTteio Cepres Kysneyosa [2]
Ha Ty xe Temy. MHoro vHdopmaumm u
LEHHbLIX COBETOB MHOM NONy4eHO Ha $o-
pyme canta vegalab.ru B teme "D class
nns caba”.

EctecTBeHHO, npepnaraeMasi KOHCT-
PYKLMS HE NPETEHAYET Ha 3aKOHYEHHOCTb
Unu BbgaLLMECs napamMmeTpbl, Tak Kak
ABNAETCS NMONHOCTLIO Nbutensckon. Ho
C YBEPEHHOCTHLIO MOXHO YTBEPXAaTh, H4TO
OHa npoeepeHa v He TpebyeT U3roTosse-
HUS MHOrOCNIOMHOW neyYaTHOW nnaThl.

maeHbIMW KpUTEPUSMU NpoeKTa Bbinun
NOBTOPAEMOCTb, Manas HOMeHKnartypa
UCNONB3OBAHHbLIX AeTanein, Ux [oCTyn-
HOCTb, BO3MOXHOCTL COOPKM B [LOMALLIHX
ycnoeusx. B 3TOI KOHCTPYKLUU UCTIONb-
30BaHbl B OCHOBHOM pPE3UCTOPbl U KOH-
LeHcatopsl Tunopasmepos 1206 n 0805
ONs NOBEPXHOCTHONO MOHTaxa, a Bce
KOMMNNEKTYIWMWe AOCTYMNHbl ANS 3aKkasa
yepes NHtepHer.

Kpome TOoro, nocne ucnelTaHuii npe-
AblayLmx Bepcuii Takoro YM 6bin BBeneH
y3en 3awumtbl o1 K3, Tak kak KpatkoBpe-
MEHHOE 3aMbiKaHue unn apyroe Hewrar-
Hoe CobbLITUE BLIBOAUNU U3 CTPOS BLIXOL-
HbIE TPAH3UCTOPbLI U MUKPOCXEMY LpaliBe-
pa, ueHa KOTOpbLIX COCTaBNSET CYLIECT-
BEHHYIO 00N CTOMMOCTU BCero YM.

Ha puc. 1 nokasdaHa CTpyKTypHas cxe-
ma YM knacca D. BxonHol kackan ¢ cum-
MeTpuyHON (GanaHCcHO) cxemMon nepena-

MaccoBOV CcTeHke BUHTOM M5 ¢ dukcu-
pylowmmMmuy rakamu. Bee rHésna koppek-
Topa — RCA "Tionbnaxbl”.

B 3aknioueHue cnegyetr OTMETUTb, HTO
onucaHHbI KoppekTop AYX MOXHO Takxe
MCMNob30BaTh NMpu 3anucu GoHorpaMm ¢
KaCCEeTHbIX MarHUTOMOHOB, NpourpbiIBaTe-
new rpamMnnacTuHOK U PaanonpUeEMHUKOB
C COOTBETCTBYIOLMMU OEenuTensMm cur-
HaJIoB.

uM curHana obecneurBaeT BbICOKYK Mo-
MEXOYCTOMHUBOCTL K HABOAKAM CO CTOPO-
Hbl UCTOYHMKA CurHana v cnocobceTeyet
6anaHcupoeke uenu OOC ¢ Bbixoga ycu-
nuTens B LUMPOKON nosoce 4acTtoT. Janee
3BYKOBOW CUrHas NPOXOLAUT NO Kackanam,
paboTalwym B nepeknioyarensHoM pe-
xume, obecneyrBaeMomM Lensbio NONOXMU-
TensHoM obpaTHOV CBS3N. 3TU Kackanbl
conepxar komnaparop, GasonHBepTop u
[pariBep, ynpaensiowmi OBYXTaKTHbLIM
BbIXOOHbLIM KaCKafOM Ha MOLLHbIX rone-
BbIX TpaHauctopax (MNT). YcTpolicTBo Co-
LEpXUT ewé y3nbl ctTabunuaauum Hanps-
XeHus nuTaHusa v cmvewleHus MT, a Takke
y3rbl 3a0EPXKY BKIIOHEHUS U 3aLuThl OT
neperpyaku.

CeoricTBa U 0COBEHHOCTU CTPYKTYpPbI
yeunurtensi uenecoobpasHo pacCMOTpEeTh
No NPUHUUNUAnNsLHOM Cxeme, npencras-
JIEHHOW Ha puc. 2. 30ech Ha MUKPOCXemMe
DA1 cobpaH BXOOHON yCuUnuUTENb Hanps-
xeHus ¢ 6anaHcHeIM BXOAOM, OTNUHalo-
wuicsa cnocoBHOCTHLIO KOMREHCAUUN CUH-
dasHbIX HaBoaok. YM ¢ 6anaHCHLIM BXO-
[OM MOXHO UCNONB30BaTh B Nio6omM Bapu-
aHTe — Kak WMHBEPTUPYIOLLMIA BXOLHOWM
curHan, Tak U He UHBepTupyowmii. Koad-
DULMEHT yecuneHus nney 3a4aercs cooT-
HOLUEHVEM CONPOTUBIIEHUS PE3UCTOPOR
R5 1 R6, R7 1 npu Ucnonb3oBaHuu yka-
3aHHbIX HOMUHanoB paesed 16 pb. Sne-
meHTamu C2, R2, R4, C4 u C1, R1, R3, C3
dopmupyetca AHX YM. CummeTpuyHbie
curHanst ¢ Beixonoe OY DA1 (eoisBoasl 1 1
7) 4epe3s pe3uctopsl R8, R9 noctynatoT Ha
BXofbl koMmnapaTtopa DA2 (LM311P), kyna
rnocTynaeT curHan obpaTtHo CBA3K Yepes
ucd-uens OC [1]. AnemeHTsH DAZ, VT3—
VT5, DA3, VT7, VT8 1 HekoTopbie Apyrue
ob6pagyloT yeunurtens knacca D, koadpdu-
LIMEHT YCUNEHNSt KOTOPOro B rnonoce 3By-
KOBbIX HaCTOT pPaBEH OTHOLLEHUIO COnpo-
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yactote 300 kI pasHa 132 MBT.

npumepHo paeHo 0,4 + 0,4 =0,8 B.

16 y y ananoeobeli Wiy
cmadbusu3amop NCmodnuKR Cuenasn
HANpaAXeHusa +12 8 moKa 1,2 mA —» yenu numanun
1 — > yuppobou
@"\\ 00pamHan | Cucnan
) c6sa3b ucd B
X
cs bananchbid YH (1606) Komnapa —=> ApadBep > Boixod P Q
D100 L 3 paubep 6IX00HOU uJibmp .
BXU(Z_D llonocobou @uabmp mop | PasaurieRmop L s JR2110 | —{ Kackad B HY
h A A [
o6pamuan =Lt
céass ucd [T 3
1 Cmabunusamop X
Hanpsamenus +12 8 ©
Cmabunu3samop (omrocumensro || 30wuma, S
Hanpametua —128 ~Unum) 0710KupobKa
PMC. 1 f t f Uﬁllm
TueneHus peauctopoe R15, R16 k R8, R9 CornacHo poKymMeH-
COOTBETCTBEHHO. [1n coxpaHeHust 6anan-  TauMy Ha MUKPOCXEMbI VT7
ca (v pasHOro kosgpbuumeHtanepenadn e  DA3—DAD, cymmapHbLii BCX56
CUMMETPUYHBIX LENSX) CONPOTUBAEHUS  TOK notpebneHust oT crta- h—’—g
pe3unctopoe R8 1 RY, a Takke R15 1 R16  6unusatopa Ha TpaHauc- R17 =L
LIOMKHBI BbITh MONApHO paBHbl. Kak ykasa-  tope VT6 cocTaeuT oKo- DAI NES532 c6 wox 11
§ HO B [1], ko3dduumeHT yeunenns 13 nb no 0,15 A. CooteetcT- TMKX16B 4 10 MKX
< (4,5 pasa) aBngercs onTUMaibHbIM. BEHHO, NPY HanpsXXeHum N 013 x50 8
T Tak kak ppansep DA3 (IR2110) umeetr  nutanusa YM +/-30 B Ha 01 % i 1000
¢ pasfenbHble BXoAb! YNPaBieHns BEPXHUM — 3TOM TPaH3UCTOpE npu 10 MKX R3 VD1 - ’h _T_
w W HUXHAM Nniedami BEIXOAHOTO Kackafia, — HanpskeHun nutanus e g 1K DAL BZVS5C1? 1000
= curHan ¢ Bbixoda komrnaparopa, kotopsit,  apaiisepa 10,5 B pac- J 7
(o) no CyTH, ABNSETCH NOCNEAOBATENBHOCTLIO  CEUBAETCH  MOLHOCTb 8 R45 0
v VIMMNYNbCOB, MOAYJNMPOBaHHLIX MO AAu-  OKono 3 BT. = 7:‘?1‘/
Sy TenbHOCTU 3BYKOBBLIM CUrHaNoM, noctyna- MepBOHa4anbLHO yCT- K
m €T Ha (asouHBEPTOP Ha TPaH3UCTOpax pPONCTBO 3aliuTbl ObLINO
) VT3, VT5, BKIIOYEHHBIX NO cxeme audde-  nocTpoeHo ¢ AaTYUKOM L
peHumnanbHOro kackapa. ns obecnede-  TOKa B Lienu cToka OqHO-
HUS ero paboTtel cobpaH UCTOYHUK TOKa 0 U3 TPaH3UCTOPOB.
(1,2 MA) Ha anemeHTax VT4, VD3. Tok 3a-  [lpu npeBbllLeHun Toka
naertcs pesuctopamu R22, R23. ina 06- uepe3 patyuk Boipaba-
JNErYeHUs TENNOBOMO pexuma TPaH3UCTO-  TLIBAICH CurHan Ha oT-
pa VT4 B wenb KONEeKTopa BKAIOYEH raca-  KJKYeHUe YCTpolcTBa.
& wwmin pesuctop R20. Kpome nHBeptpoBa-  Ho st KOHTpoOns Toka B
o HUSA curHana, TpaHauctopsl VT3, VT5 Bbl-  OECHTKU amMnep conpo-
g NOSHSAIOT BAKHYIO PYHKUMIO COBUMA YPOB-  TUBJIEHUE U MOLLHOCTb
& HS HANpsxeHWs. Tak Kak BIBOL Ve, (00LLMI  pe3ucTopa AaTyunka Toka
S CUrHANLHBIN NPOBOL) MUKDOCXEMbI [ipali-  OKa3bIBAKTCA HEnpuem-
2 Bepa NOLK/IOYEH K MUHYCOBOMY BLIBOZY  nembiMu. Jlyulwee pelue-
® 6noka nutaHus, HeOOXOAMMO MPUBECTU  HUE — KOHTPOSbL nane-
= curHan LUAM ot DAZ oTHoCUTENLHO OOLLE-  HUSE HAnPsXXEHUs Ha Ka-
- ro NPOBOAA YCTPOUCTBA K YPOBHIO OTHOCU-  Hane MNT B TO Bpewms,
E E{ TEeNbHO —V . CONPOTUBNEHUS PE3UCTOPOB  KOIAA OH OTKPLIT.
5.2 R21, R24 BuiGpaHbl TakvmMu, 4TOOLI Hanps- B uHTepBane Bpeme-
S8  xeHue ynpaeneHus Ha Bxofax DA3 He npe-  HU, Koroa TpaH3ucTop
©@& Bbiwano 6B (1,2 MA x 4,7 kOM). Mukpo- VT8 OTKpHIT, Hanpsixe-
g‘—; cxema DAS3 BknioseHa no CcTaHgapTHOW — Hue Ha cToke 65m3ko K 1000
- 2 cxeme [3]. HanNpPsXXeHUK Ha MUHY-
38 D5 VCK/IOYEHUS) CKBO3HOIO TOKA Ye-  COBOM MPOBOAE nuTa- vrz g; /|;R 18 I
E % Pe3TPaH3UCTOpH VT7,VT8 B uenu 3ateo-  HUSA. Tak, npu Toke |.= BCX53 110K ICIG
©8 POB YCTaHOBJIEH VR-uenn (VD7R40, =15 AHa CToKe Hanpsxe- vn2 | 10 MKX
2 =3 VD8R41), orpaHuumealowme ToK 3apsaky  Hue Boile —V Ha I-R, = ZV A4 cry %608
38 €MKoCTM 3aTBOpOB. B naHHoM ycTpoiictee = 15 A x 0,027 Om = Puc. 2 BZV5501Z 7000
c npuMeHeHbl noneeble Tpad3ucTopsl (MT) = 0,405 B, roe R, — co- : =
IRF540Z. Mpu npyMeHeHU B YCTPOWCTBE  NPOTUBNEHUE OTKPLITOro
ctabunutpoHa VD4 Ha 12 B HanpskeHve  kaHana. [ns oTKIYeHUs Lenu namepe- Ins crmaxkuneanus rynbcauuii 3toro Ha-
ynpaeneHus ans MT (VT8) Byner coctae-  Hus npy 3akpouiBaHuu TpaHauctopa VTE  npsbkeHus UCronb3osaH koHpeHcaTop C24,
nsTh 12-1,5= 10,5 B (TpaH3uctop V16 —  ucrnonb30BaH OLICTPOASVCTBYIOWMIA AMOL, & A1 Paspsoku KOHOeHcatopa — peav-
coctasHol). ConpotueneHue peanctopos  VD6. Hanpsixerne +10,5 B ¢ 3ateopa INMT  ctop R38. Lanee 310 HanpsixeHue komMna-
o R40, R41 BuibpaHo pasHbiM 10 OM, nOTO-  nopaércs yepea TokoorpaHuduealowmii  patop DA4.1 cpasHuBsaeT ¢ 06pasLoBbiM,
8 My 4TO MPU MEHbLLEM 3HaqeHun npouc-  peauctop R37 Ha nuop VDB, B TakoM cny-  KOTOpoe (POPMUPYET LenTent Harpsxe-
o XOOUT PasorpeB BLIXOAHLIX TPaAH3UCTO-  4ae HanpsxeHuwe Ha UWHeepTupylowemM  Hus R31R34. OHO MOXeT BbiTh U3MEHEHO €
g poOB u3-3a BO3HUMKHOBEHUS CKBO3HOrO BXope komnapatopa DA4.1 coctasut  nOMOLLBIO NOACTPOEHHOro peauctopa R31.
o ToKa. Bpems nepeknioyeHus MOLWHbLIX  CYyMMY MafeHus HanpsxeHus Ha auome B ToM cnyuae, ecrnv HanpsixeHue ¢ Aarymka
= TpaHaucTopos paesHo 40 He, a cpepHsis VD6 nmoc NnageHue HanpsxeHus Ha Tpad-  Gonblue 06pasLoBOro, BEIXOQHOW TRaH3u-
E MOLWHOCTL CurHana nepekniodeHns Ha  3uctope VT8. To ecTb npu toke 15 A oHO  cTOp MukKpocxembl DAS € OTKPBITEIM KON-
a

JNIEKTOPOM (BLIBOA, 7) 3aKpbiT. KoHaeHcarop



C25 3apsixaercs uepes peauctop R39 no
HanpsXXeHVsi, I0CTaTOHHOro Ans 3anycka
Tarmepa DAS (NES55), Ha BbIxOoe KOTO-
poro (ewiBon, 3) ycraHaenBaeTcs Hanps-
xenue 10,5 B (otHocuTensHo —U,,,). 310
HanpsxeHue 4epe3 ceetonuopn HL1
noctynaet Ha Bxof, SD (ebiBog 11) DA3 u
3anpeLlaet reHepaumio. Tak Kak TOK 3Toro
BXO[l@2 HEOOCTATONEH 1S CBEYEHUS CBe-
Toauona, nobaeneH peaunctop R25.
Bropoii komnapatop (DA4.2) cnegur
3a HanpsXeHUeM NUTaHUS HUXKHEro rnie-
ya. Mpu 3TOM NogpasymeraeTcs, 4To oba
nneya nuTaHus CUMMETpuYHLL. Mpu Ha-
MPSXXEHUN NUTAHUS HUXHEro nneya Huxe
-20 B komnapatop nepeknioyaeTcs u,
aHarNorMyHO yCTPOMCTRY 3almThl OT Npe-
BbllWeHUs Toka 4epe3 [T, 6Gnokupyer
paboty opavieepa DA3 1 BLIXOOHOIO Kac-
Kana. ITo coenaHo A8 UCKIKYeHUs He-
NPUATHONO CBUCTA MPU BKAKYEHUN U

KaHana nosieBoro TpaHaucTopa yBenuyun-
BaETCH C POCTOM TeMneparypbl (@ Makcu-
MarnbHbIN JOMYCTUMBIA TOK YMEHbLLAETCH)
TO, COOTBETCTBEHHO, Npu PaBHbIX TOKax Ha
pazorpeToM TpaH3ncTope nafeHue Ha-
npskeHnst Byner Bollle, 4eM Ha XOnoL-
HOM. Takum 0bpasom, nopor cpabarbiBa-
HUst 3aumTel cmellaetcs B 6e3onacHyto
30HY Npu neperpese.

Ana nutaHus OY DA1 u komnapatopa
DA2 cobpaHbl aBa napameTpu4eckmx cra-
6unuzatopa HaVT1, VD1 n V12, VvD2. Onsa
nopaeneHus BY nomex yctaHOBREHbl
npoccenu L1, L2 (BLM21BD102SN1), ko-
TOPLIE COBMECTHO € koHaeHcaTtopamun C15,
C17 v C16, C18 o6pasytot LC-punbTpbl.
Mpwu otcyTcTBUM Apoccenein ux oonycTu-
MO 3aMeHUTL pe3ncTtopamMmu conpoTuene-
Huem 100...220 Om.

Ons nutanus apaiisepa DA3 IR2110 u
yCTpoiicTBa 3awuthl cobpaH eweé oauvH

ueBsiM  MardutonpoeosomMm  EPCOS
25,3x14,8x10 N87 c 3a30poM OKONO
1,1 Mm. 3TOT 3a30p akkypatHO npopesaH
"Bonrapkoi”™ ¢ OTPE3HLIM KPYroM TOmLLU-
HoM 1 Mm. Mpu peske HyxHO cobniogartb
KParHIoI OCTOPOXHOCTL! B kpaiHem cny-
4ae 3a30p MOXHO caenare U3 bymaru, npo-
NUTaHHOI KNeem, Npu cKnevMBaHum pasno-
MaHHOro heppuTOBOro KonbLa. NHoyKTue-
HOCTb [pOCCeNnsi ¢ 3a30POM MOXHO BbIHUC-
JNTb, BOCNONB30BABLUMCE AaHHLIMU U3 [4].
Lns nonyseHus uHayktveHocTy 30 MKIH Ha
Konbue, 06EPHYTOM U30NSLUMOHHBIM MaTe-
pUanom, paBHOMEPHO HaMoTaHbl 24 BuTKa
NPOBOAOM AnamMeTpoM He meHee 0,8 Mm.
KonpeHcatop C28 BeixogHoro dunstpa
LONXeH Bbloepxueatb O0nblie TOKM n
HanpPsXKEHUs, COOTBETCTBYIOLLME TEXHUYE-
CKUM napameTtpam. HyXHO ncnonb3oearb
KOHAEHCATOP € HOMWHANbHLIM Hanps-
XeHnem He meHee d4eM Ha 100 B, Hanpu-
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BbiKNoYeHUn YM, KOTOpLIN CBS3aH C pas-
HOW CKOPOCTbLIO 3apsiaKU U Pa3psaKy KOH-
[EHCaToOpOoR nneyY NUTaHus, a Takke npu
ucnons3doeanny Bl ¢ nnaeHbIM NYCKOM.
3anycky BO30yxaeHus YM cpaady
nocne NofaqYy NUTaHus NPEensTCTBYET 3a-
nepxka (2 c), ¢opmupyemas TanmMepom
DA5. TNpu kpaTkoBpeMeHHOM cpabarsiBa-
HUM 3amTel YM Takoke ByaeT BuiKoYaTb-
cs Ha 2 ¢. Kpome Toro, y yctpoiictea 3a-
WNUTBLl €CTb eWE OAHO NoNe3Hoe CBONCT-
BO. Tak kaKk COMPOTUBNEHUE OTKPBLITOTO

napamMeTpuieckuii ctabunnusartop Ha sne-
meHTax V16, VD4, R31, C20. 3neck npu-
MEHEH CcOoCTaBHOM TpaH3ucTtop TIP112.
Lns HEro HyXXeH TeENNOOTBOL, CMNOCOBHbIN
paccemBaTbh MOWHOCTL He MeHee 3 BT.
Jpoccensb Ha BbIXOAE YCUNUTENs knac-
ca D — enga nu He camblt BaXHbIV 3ne-
MeHT. [pu ero HenpasuibHOM WU3roTOB-
neHuu BynyT neperpepartbes nvbo TpaH-
3ucTopbl, MMBO cam [Apoccens, Takxe
MOryT NOSIBIATHCS HENPUSTHBLIE NPU3BYKU
Ha H4. 9 ucnons3osan gpoccerns C KoJb-

Mep, nNnéHoyHble n3 rpynnel K78 (K78-2,
K78-6), K73-16 wnu aHanoruyHble vm-
nopTHele. BrnonHe OoNycTvMO UCMONLE30-
BaTb KOHAEHCATop EMKOCTbIo A0 1 MkD,
H4acTOTa NEPEKNIOHEHVS NPY 3TOM CHU3UT-
¢ HesHauutensHo (Ha 30 k). Mpu ue-
NONb30BaHUN KOHAeHcaTopa €MKOCThIO
0,1 mk® yactoTa noewiluaeTes 00 418 ki,

Bce okcupHble KOHOEHcartopbl €m-
KOCTbO 1 MK(D — TaHTanoeble, TMNOpas-

(MpogosmxeHne cM. Ha c. 37)
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POCCUSA

MOCKBA. PacnucaHue tpaHcnsuun
PI'PK "Tonoc Poccun™ Ha pycckoM s3bike
Ans 3uMmHero nepuofa eewgadus 2012—
2013 rr. npencrtaeneHo B taénuue. Mo
CpaBHEHWID C nNpefbLoyurM Ce30HOM
4UCNO UCNONL3YEMbBIX HACTOT 3HAYUTESb-
HO YMEHBLUWIIOCH.

JUIVHHBIX U CPELHUX BOSH Ha BCEI Teppu-
Topun Poccun, 4To O3HA4aeT npakTuye-
CKUM MOJSIHOE npekpaweHve BellaHus
paavoCTaHLMM B 3TUX Auana3oHax.
Mocne 1 sHeaps 2013 . nporpaMmel
"Masika™ OynyT TpaHCIMpOBaTLCH TONMLKO
B AuanasoHax YKB. 3-3a HeGonbluoro
oxeBara TEPpUTOPUU nepenaTtynkammn B
3TUX AnanasoHax TpaHcnaumum "Maska”™

consult@radio.ru

Bonpoc

Bpems Bpems
ki Yacrora, kl'y . YacTora, KNy

B Hanpaenexsun AecTpanuu 1 Hoeoi 3enanauu B Hanpaenexun bnwkHero u CpeaHero Boctoka |
12.00—13.00 9455, 9840 20.00—22.00 1170, 1395, 1503
13.00—14.00 | 9455, 9840 22.00—23 00 1395, 1503
B HanpaeneHum LieHtpanbHoit u FOro- 23.00-—24.00 1395
BocTouHoit Azun Mocksa n MockoBckas obnacrb
12.00—13.00 9455, 9840 19.00—20.00 612
13.00—14.00 9455, 9840, 12055 21.00—22.00 612
14.00—15.00 12055 B Hanpaenexun Ykpauxsl, Monaasuv u
15.00—16.00 5900 benopyccun
16 00—17.00 5900, 7240 04.00—05.00 621, 1548
B nanpasneHum LienTtpanbHoit 1 FOxHo 05.00—07.00 621, 999, 1548, 9680
Amepukn 07.00—08.00 621,999, 1548
23.00—03.00 7260 08.00—14.00 621, 999
22.00—24.00 9395 14.00—15.00 621, 999, 1548, 5940, 11830
B HanpaeneHum EBponbi 15.00—16.00 621, 999, 1089, 5940
04.00—05.00 1548 16.00—18.00 999, 1089, 5940
05.00—06.00 | 630, 693, 1431, 1548, 9680 18.00—19.00 | 999, 1089, 1413, 5940, 5995
06 00—07.00 630, 693, 1431, 9680 19.00—20.00 1089, 1413, 5940, 5995
07.00—08.00 630, 693, 1431 21.00—23.00 999
08.00—09.00 | 630, 693, 1431, 9625(DRM) B Hanpaenexun Cpegxeit Aavm (CHIM)
12.00—13.00 630, 693, 1323, 1431, 00.00—02.00 1503

9625(DRM) 02.00—06.00 1503, 12070
13.00—14.00 630, 693, 1323, 1431, 06.00—12.00 1503

9625(DRM) 12.00—13.00 1503. 5945, 9840
14.00—15.00 630, 693, 999, 1323, 1431, 13.00—14.00 1503. 5945, 9840, 12055

1548, 5940 14.00—15.00 1503, 5945, 12070
15.00—16.00 | 999, 1143, 5940, 9865 15.00—17.00 | 1503, 1026, 5900
16.00—17.00 999, 1143, 5940, 7230, 9865 17.00—18.00 1503, 1026
17.00—18.00 999, 1494, 5940, 7230 18.00—19.00 1503, 1026, 5995
18.00—19.00 999, 1143, 1413, 1494, 5940, 19.00—20.00 1503, 5995

7230 B Hanpaeneruu Kaekasa (CHI)
19.00—20 00 630, 693, 1143, 1413, 1431, 00.00—24.00 657

5940, 7250 01.00—24.00 1395
B Hanpasnenun bnwkrero u Cpearero Boctoka | 02.00—20.00 171
00.00—01.00 1503 12.00—14.00 11915
01.00—03.00 1395, 1503, 7225 14.00—16.00 11830
03.00—05.00 1395 15.00—20.00 1089
12.00—14.00 5945, 11915 18.00—20.00 1089
14.00—15.00 1395, 1503, 5945, 6235, B Hanpaenexum cTpad bantum

11830, 17500 05.00—07.00 9680
15.00—16.00 1089, 1395, 1503, 5900, 14.00—15.00 5940

17500 15 00—16.00 1143, 5940
16.00—17.00 1089, 1170, 1395, 1503, 5900, | 16.00—17.00 1143, 1215, 5940

11830 17.00—18.00 1215, 1494, 5940
17.00—18 00 1089, 1170, 1395, 1503, 6235 18.00—19.00 1143, 1215, 1494, 5940
18.00—19.00 | 1089, 1170, 1395, 1503, 5995 | 19.00—20.00 1143, 1215, 5940
19.00—20.00 1089, 1170, 1395, 1503, 5995, | 20.00—21.00 1143, 1215

11985 21.00—22.00 1215

panuocTaHuuu

Bcepoccuiickas rocynapcteeHHasn Te-
NeBU3NOHHAN 1 paguoBellarenbHas KoM-
naHus (BI'MTPK) B HosiGpe 2012 r. Hanpasu-
na rockomnanuu PTPC nucsMo ¢ nseeue-
HUEM O MpekpaLleHn GUHaHCUPOBaHUS
ycnyr PTPC no TtpaHcnsuvu nepenad
"Mask” B gmanaloHax

Mpumeyanne. Bpewms scropny — UTC.
Bpems MSK =UTC + 4 4.

CTaHyT HEQOCTYIHbI B CENbCKOM, Aa4HOMN
MECTHOCTU U Ha aBToTpaccax.
CokpatueHve obwéma sewanvs 8 2013 1.
npegnonaraer PrPK "Tonoc Poccuun”,
Bewanllas Ha 3apybexHole cTpaHbl. 3a-
MecTuUTenb npeacenarens  KoMMnaHuu
A. lnpokoe B HOsiGpe 2012 1 npouHgpop-
muposan 06 atom PTPC nucemom. U3
TeKkcTa crnenyer, 4To CokpallaeTcs Bella-
HUE KOMNaHUW BO BCEX AuanasoHax 4acTot
C nepenarynkoB, PacrnonoXeHHbLIX Ha Tep-

putopuun Poccun. B yactHoCTU, B auana-
30HE KOPOTKUX BOJH 00OLLUMIA 06BEM BELLa-
Hust OyOeT COCTaensiTh NPUMEPHO 26 4 B
cyTku npoTue 6onee 50 4 B 2012 . Kpome
TOro, B yKa3aHHOM NUCLME OnpenenseTcs
06bEM BeLLaHVS Nl Ha | keapTtan 2013,
TOoraa kak 0bbivHo "Tonoc Poccuu™ norosa-
pusaetrcs ¢ PTPC 06 o6veéme ycnyr no
TPaHCNSAUMU CBOUX nepeaasy Kak MuHUMyM
Ha nonyrogme, a To U Ha rog.
(Mo marepuanam UCTOHHUKA:
http://izvestia.ru/news/539341).

3aBepLUeHO KPYroCyTOHHOE BellaHmne
panuocTtaHuum "Cpobona”™ Ha 4dacrtorte
1044 kl'y. NMepepatyvk Gbinl OTKIOYEH
10 Hos6psa 2012 r. CornacHo HOBOMY 3a-
KOHy 0 CMW, nopnucaHHomy npembep-
MuHUcTpom [, MeaeenessiM, paqno- unu
TenekomnaHus, Bewawuias B 3dupe
BHYTpU Poccuun, 06si3aHa uMmeTh He bonee
48 % VHOCTPaHHOI 0 YCTaBHOMO Kanurana,
B TO BpemMs kak yupeputenu "Ceobopbl”
NpeBbIWani 3aAaHHbIA TUMUT.

B Hos16pe 2012 1. B cTONMLE Ha HacToTe
94,0 My, Hauanock BeLaHue paauocTaH-
umm "Boctok FM”. B 3cdupe cTtasuum npen-
CTaBJIeH TMOSHBIA CNEKTPp COBPEMEHHON
MoM-My3blki € 3THUHECKVMMU MOTUBAMU
CaMmbIX pa3HbIX pernoHoB: Bnvxnero Boc-
Toka, CpepHeit Aauu, Adpuku, Unouw,
BankaHckoro nonyoctpora, JlatmHCKOM
Amepuiku n Poccun.

AHrnos3bIYHas KPYrnocyTo4Has paavo-
craHuust "Moscow FM" (npoekT menua-
xonauHra "MockeBa Mepua”, cO30aHHOro
MOCKOBCKVM MPaBUTENLCTBOM), KOTOpast
no3nuMoOHMpyeT cebfa Kak nyTeBoaUTENb
rno cobbITvsM B CTONUUE A1 MHOCTpaH-
LIEB U TEX, KTO U3y4aeT aHmMUNCKUA S3bIK,
12 Hos16ps 2012 1. B nonpeHbL Hadvana Be-
waHue Ha yactorte 105,2 My,

Ewé nerom 2012 r. MOCKOBCKOE Mnpa-
BUTENLCTBO Npuobpeno 3Ty paguoLac-
TOTY nocne npekpaweHus paborel 30ech
panuocTtaHumm "Next FM". TpaHcnauus
adupa "Moscow FM" wasanack ¢ obpa-
LeHuss m3pa MOCKBbI, KOTOPLIN BbIpa3un
Hagexnay, 4To paguocTaHUUsi pacnaxHeT
ropoA HaBCTPeYyY BCemy Mupy.

BAnbLuyio 4acTh adbupa HOBOWM Pasmo-
CTaHUVK 3aHUMaeT 3apybexHas My3blka,
a20...30 % oteeneHo nop MHGOPMaLIOH-
HOe BewaHue. lNpegnonaraeTcs, 4TO HOo-
BOCTHOU KOHTEHT ans acdmpa bynet npe-
nocraenate tenekanan "Russia Today”,
NPUYEM NOMUMO TOPOACKUX COBLITUIA
6yAyT ocBeLaThcs U MUPOBLIE HOBOCTU.
HoeocTHoM 6nok Takxe Byaert Bknoyats B
cebs NporpamMmMbl, MOCBSILLEHHBLIE KYNbTY-
pe un pa3pneyeHnsm.

Cait paguocTtauLmm
<http://www.mosfm.com>.

CAHKT-METEPBYPI. "Cankr-lNertep-
Byprekuni peroHanbHbIN paauoBeLLLaTE Nb-
HBIN LEHTR™ TpaHcnvpyeT B 3dupe cneny-
IOLLME NPOrpaMmbl Ha PYCCKOM A3bIKE:

"Paguo Mask”, 02.00—21.00 — Ha
yactorax 198 un 549 kI,

"Pagonex”, 16.00—20.00 — Ha yacTto-
Te 684 kI'uy;

"Papguorazera Cnoeo”, 01.00—05.00,
09.00—13.00, 17.00—01.00 — Ha uacTo-
Te 828 kl'y;

(OxOHSESHIE CM. HE ©. 3




MowHada ceeToguogHad namna

C. KOCEHKO, r. BopoHex

lMpegnaraemas csetoguogHasl namMmna CBETUT SIpHEe CTOBaTTHOM
nlaMnbl HakanuBaHUs U NPy 3TOM NoTPe6ISeT B 4eCATh pa3 MEHbLUE

3/IEKTPO3HEPTUN.

pn paspaboTke npeanaraemMoro ycr-

poricTBa Owblna nocraeneHa 3apada
CcO34aHVA CBETOANOAHON Namnbl, noTped-
nsiowlen ot cetn 220 B menbwe 10 Br, ¢
OonblUE NO CPaBHEHUIO C NTaMNo Haka-
nueanua motHocTelo 100 BT ApKOCTBIO
ceeyeHus. OcHoBot npeobpazosarens
HanpsbkeHnst Bnoka nuTaHns CeeToamnona
BbiOpaHa mykpocxema HVLEDB0S [1]. Oxa
03BOSI9ET CTEGMJ’]I/IBVIDOB&Tb TOK CBETO-
ANoaHoI Harpyaku 6e3 ncnosb3oBaHua
ONTPOHOB, NATYMKOB HANPSXEHVIA 1 TOKA B
Lenu Harpyskuv, B peaynsrare 4ero 6,10k
nuTaHns CyLLEeCTBEHHO yrnpotyaetcs. lNpo-
exTrpoBaHvie Obl10 0berYeHo nporpam-
MO aBTOMATV3UPOBAHHON O pacyéra npe-
obpazosarens, 0 KOTopolt NoAPo6HO pac-
ckasaHo B crartbe [2].

BaHWS npeobpasosarens ans nuraHns
ceeroavopa SPHCWTHDD803WHROJC
cTabunuanpoBaHHbiv Tokom 0,51 A unnio-
CTpVpYeT NpuHUMNuanbHas cxema, noka-
3aHHad Ha puc. 1

Tepmopeancrop RK1 ymeHbuwaer vm-
Ny/ibC TOKa B MOMEHT BKAKOHEHWS B CETb.
JviopHein moct VD1 BeINpsSMAseT Hanps-
xeHune cetn. KonpeHcatopsl C1 n C2
CrNaxvBeaT ny/ibcauny BEINPAMIEHHOMO
HanpskeHus. T KOHAEHCATOPbl 1 APOC-
cenb L1 obpasyior ¢unbTp, KOTOPLIR
NOAaBNAET VMNYSIbCHBIE MOMEXU 13 Nn-
Taowen ceTu, a Takxke NpensTCTBYET Npo-
HVKHOBEHVIO B HEE BbICOKOHACTOTHBLIX
nynecauuii, co3pasaemblx nNpeocbpasosa-
Tenem. mnynecHbiit TpaHchopmatop T1
YMEET OfHYy NEePBUYHYI0 0OMOTKY (1) 1 aBe

BTopuuHbie (Il v lif). MepBuunas (1) 3awyH-
TUpPOBaHa Uenbio 13 BCTPEYHO-Nocneno-
BaTENbHO COEAMHEHHDBIX 3aLMTHOro Ano-
na VD2 v o6eriHoro VD3, koTopas orpanu-
HYMBAET HanpsXeHue Ha 3ToN 0OMOTKE ©
TEM CcambiM 3aLLMLLAET OT NPoO oS BLIXOA-
HOVI MOLLHbIIA MOJIEBOVI TPAH3UCTOP MMK-
pocxembl HVLED805 (DA1). Uctok atoro
TpaHaucTopa (BelBOAbl 1 1 2) COeanHEH C
obLWMM NPOBOAOM MUKPOCXEMBI  (Bbl-
BoA 4) uepes pesvctop R4, BbINOSHAIO-
Luit PYHKUMIO AaTyvika Toka.

Obmorka | TpaHcohopmatopa T1 wmc-
nonb3oBaHa Ans NuTaHns MUKPOCXEeMbl
DA1. BuinpamnernHoe anonom VD4 v crna-
XEHHOEe koHaeHcartopom C6 HanpsxeHve
nonaHo Ha eeiBoA NutaHus VCC. Pesuc-
Top R5 orpanmuvBaeT amnautyay wum-
nynbcoB Toka 4depe3 avon VD4. Takxe
curHan ¢ obmortkn |l yepes pea3ncTopHIn
nenurens R1R2 nopaérca Ha BbIBOO 6
mukpocxembl DA1. O6pabarbiBasi 310T
CUrHaJl, MUKPOCXemMa MOXET yrnpaefaTb
HanpskeHeMm Ha ceetoaunone EL1 n texy-
LM Hepe3 Hero TOKOM, O 4EM pacckasa-
HO B cTarbe [1].

O6mortka lll ncnonb3oBaHa Ang nuta-
Hua ceetoavona EL1. HanpsixeHue c aToin

L1470 mklH T1
G0 GRS S, VD5
DB107S Y VD2 1,5KE250 | STERITOS
~&— . :
1T o
FU1 DA HVLEDS05 /N VD3 HER107 é
16 DMG ppwc| DRAIN [i2=18 S 8
(oo}
RK1 =61 C2:;,g fcomp|  |SOURCE [ = %:
SCK103 3 R510 ;[’] @a =
T c1,¢2 vee : e e =
10 MK > 400 B . | VD4 = O
ILED GND ‘ 1N4148 i o F
- i X n
c T cs Ra . eS8 . cs 2o
N | g8 4700 E]1 1 T 10 w ] | T8 U
D | 0,68 MIT T ’ x25B =
! L4 4 , | , “ ‘ o
C72200x1kB
Puc. 1
CrabunbHblit TOK Yepes NPUMEHEHHDI
ceetoanon SPHCWTHDD803WHROJC 24
npuv 9 Bt notpebnsemMoin MOLWHOCTY oS- -
xeH ObITb paseH 0,51 A (cm. tabn. 2 8 [3]), ¥ et O =
410 npumepHo Ha 10 % Gonbuie BbI- f’_‘y ¢ @ 5 S 5 D H © =
YUCNEHHOTO MPOrPaMMOI MAaKCVIMAbHO- 0 BFS & ouB fto oz Ll o
ro Toka 0,45 A. MNocne ysenuyeHus npea- q + : Ris1 &1 :
JIOXEHHOrO MPOrpaMMoii TUnopasmepa n o © A G o g
marHuTonpososa ¢ EE13 no EE16 Heob- _L 7o XY
XOAVMO MPOBEPUTL, HTO MNpeobpasosa- = | 5 1.325 0 VD4 cz%0
Tenb cMoXeT obecnednTs Tpebyembiit pe- ¥ 208 ©O% 1. vos
Xum ceeToauopa. Y6eamTeesi B 3TOM r103- &0 e o Lo ¢ T°Ce
BOIUT KOHTPOJSIb NapamMeTpoB U3roTOB- - R42 & ES%T
JIEHHOrO yCTpocTBa. [lns KOppeKTUpoBa- © 6 ow o K C{ 2 ?
HUA pexuma npeobpasosarens nortpe- i [ ? L«J
Oyercsi 3aHOBO MepecuuTars COonpoTUB- 5
JIEHVA PE3VCTOPOB B AENUTENE UMIMYSIBC- T 0
HOro Hanpsxewvsi, NoaaBaeMoro Ha Bbl- = \
B804 DMG mMukpocxembl, a Takxe aartydvka 5
ToKa. 1N 310ro HEOBXOANMO BOCNONb30- o 4 S i ¥
BaTbCH pacye€THbIMU  dopmynaMu  u3 L ~AZ | coz C8= w0
COpaBoO4HOro nucTka [1] nnm TexHuyecko- © o i T 1 S
ro onwvcaHus mukpocxembl [4]. Takxe 5 e o o ==

MOXHO NPUMEHNTL MPUITOXEHHYIKO K CTa-
The pas3paboTaHHyl0 aBTOPOM 371IEKTPOH-
Hyto Tabnuuy lamp805.xls. Takon oTkop-
PEKTUPOBAHHLIA PE3ynbTar NPOeKTUPOo-
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PAOUO Ne 1, 2013

06MOTKM BeINpsiMiseT aviop, VD5, BuICOKO-
HacTOTHBIE MNy/NbCAUWK NOAABNAET KOH-
peHcatop C8, Hu3kouyacTtoTHeie — C9.
Pesncrtop R6 — muHuMansHas Harpyska
6noka nuTaHusa. Lienb 4acToTHOIN KOMNEH-
cauvn R3C3C4 npepoTepallaeT napasur-
HYIO reHepauuvilo npecbpasoBarens Ha
HacToTax BhilLe OCHOBHOW. KoHaeHcaTop
C5, noaknioyéHHbIA K BHBOAY 5 MUKPO-
cxembl DA1, vcnonb3oBaH ans crabunu-
3ayuuv Toka yepes ceetoavion EL1, o uém
Takxe pacckasaHo B crartbe [1].

lMpeobpasoBaresb CMOHTUPOBAH Ha
resarTHol nnate (prc. 2) 13 OAHOCTOPOH-
He (ONbIMPOBAHHOIO CTEKIOTEKCTONVTA
TonmHont 1,2 mm. Mnara paccuvtaHa Ha
3JIEMEHTHI /191 NOBEPXHOCTHOrO MOHTaXa
Tunopaamepa 0805 v 3nemeHTbl, MOHTI-
pyemuie B otBepcTus. OHa 3akpenneHa B
namne Tpems BUHTaMu Ha U30MALMOHHBIX
cToiikax. [pu pazpaboTke nnartbl yHTEHO,
4TO NeYaTHbI NPOBOAHVK, COSOMHEHHBI
C BbIBOL,OM CTOKa MOLLHOMO KOMMYTUIPYIO-
Lero TpaH3ucTopa B MUKPOCXEeMe
(DRAIN), cnyxut ans Hero TerjooTBO-
nOM.

UmnynecHblil TpaHchopmatop T1 Ha-
MOTaH Ha marHmutonposone EE16/8/5.
O6motka | copepxut 120 BUTKOB NpoBoaa
N3BTN-2 puamerpom 0,21 mm (MHAOyK-
TUBHOCTb 0OMOTKU — 2 MIH), obmoTKa Il —
17 ButkoB MATB-2 auamerpom 0,1 mm,
obmorka Il — 20 BuTKOB nuTueHapaTa
10x0,12 mm. lMpy HamoTKe Ha kapkace C
NCTIOSIb30BAHVEM  MEXOOMOTOYHOM 1
MEXCNONHOM M30NSUnn pa3meLLaloT no-
CnepoBatesibHO NEPBYID CEKUMID 0OMOTKN
1 n3 60 ButkoB, 3atem 0bmoTky Il 1 BTO-
pylo cekuvio obmotku | 13 60 BUTKOB,
nocneaHen — obmotky Il. Cekyun o6MmoT-
kv | coepuHsioT Ha cBODOAHOM BLIBOAE
TpaHcdopmaropa, 3TOT BLIBOA B MaTy He
3anavBaloT. ns nonysexHus Tpebyemoin
VHOYKTUBHOCTY  MEPBUYHON  0OMOTKM
notpeboBanock anMasHbiM  Haaduiem
YKOPOTUTb LEHTPaSbHBIA KEPH 1,0 06paso-
BaHusi HeMarHUTHOro 3azopa 0,17 mm.

HApoccensb L1 nnayktneHocTeo 0,47...
1 MMH B3ST OT HewcnpasHoli 3HeprocHe-
perawowienn namnel. Auonst VD2 un VD3
coeavHeHbl B OOLLEN TOYKE HABECHBIM
MOHTaXOM. Peauctop R4 (patuuk Toka)
COCTaBJIEH U3 ABYX MnapasenbHo coeau-
HEHHbIX pe3uncTopoB R4.1 n R4.2 no
2,2 Oma, 0,125 Bt.

KOHCTPYKTVBHO cBETOAMOAHAA namna
BbINOSIHEHA HA OCHOBE HEVCMPaBHOM KOM-
NaKTHOM JNIKOMUHECUEHTHOM Namrbl MOLLL-
HOCTBIO 26 BT, 13 KOTOPOIt yaaneHs! 3MPA
n cnupanbHbil GannoH. B ocraswemcs
NNacTyKkOBOM KOPMyCe CO CTOPOHLI Kper-
JleHUs TeryIo0TBOAA BLINUIIEHO OKHO
WMprHOM 25 MM, Kyna noMELLeHa nnata
npeobpa3zosarensi Tak, 4ToObl NeyaTHbIe
NPOBOAHVIKV 1 3NEMEHTBI NOBEPXHOCTHO-
ro MoHTaxa Obun obpatueHbl K Ternno-
OTBOAY, Kak nokazaHo Ha puc. 3. Kpas
neuaTHol rnyarbl LWWPUHON 24 MM npu-
KNeeHbl HUTPOKIEEM B MECTE COMNPUKOC-
HOBEHUA G Koprnycom namnbl. K kopnycy
NPVBMHYEH TENNOOTBOA AMaMETPOM
60 MM 1 BbICOTON 43 MM, K KOTOPOMY C
NPYMEHEHUEM TEMJIONPOBOAALLEH NacThb
KMT-8 uyetblpbmsi BuHTamu M2 npuxar
ceeroauon EL1. OdpdektuBHas oxnax-
haroLias noBepxHOCTb TennooTeoaa —
okorno 300 cMm.

B npouecce ncnbitaHuii nposepeH pe-
Xum ceetogmopa EL1: npamoe Hanpsxe-

Puc. 4

Hve Ha HEM 18 B npu toke 0,52 A. Jtor
pexvM octaBasncs crabuiibHbiM - NpU
VIBMEHEHUWN HanNpsXeHus NUTaHua ¢ no-
MOLLBIO NTabopaTopHOro aBtoTpaHcdop-
maropa B npepenax 176...254 B. Mpwu
HEOOXOAVMOCTY TOK CBETOAUOAA MOXET
ObITh CKOPPEKTUPOBaH noatopom pesu-
ctopoB R4.1 1 R4.2, obpasyoimx aativk
ToKa R4.

[Mpy NEepBOM BKIIIOHEHUN TPOKOHTPO-
NVPOBaHbl NMKOBOE 3HavYeHue un dopma
TOKa KOMMYTUPYIOLLEro TPaHaucTopa no
NafeHNI0 HaNPSXeHUA Ha AaTivke ToKa —
pesuctope R4. dopma nmnynbcos Toka —
nunoobpaszHas. VamepeHHoe nuKosoe
3HauseHve 0,28 A MeHbLUe NPoOMOAENVPo-
BaHHOrO MNPOrpamMmon MakcrmasibHOro
3nayeHus 0,303 A. B pesynetate nop-
TBEPX/AEHO OTCYTCTBUE HACBILLEHUSI mar-
HUTOMPOBOAA.

[MposepeHo PyHKUMOHMPOBaHWE Npe-
obpa3oBarens B pexuMax KOPOTKOro
3amblkaHvs 1 0BpLIBA HArpy3ku. Peaysb-
Tarhl 3TVX UCNBITaHK COBNaNn ¢ pacyéTa-
My no nporpamme. Mpy Toke Harpysku
0,2 A npeobpazosarenb paboraer B pe-
XUME MNporycka OaHOM BNaAuHbl Ha Hac-
Tore 132 klu. Mpu yBenuyeHnn Toka Ha-
rpy3ku Ao 0,4 A KOMMyTaUMs NPOUNCXOANT
Ha NepBol BNaguHe, 4acToTa yBenvuviBa-
etca po 140 klu. C panbHenuvm yee-
JSmdeHvem Toka Harpyskm no 0,53 A yacro-
Ta cHuxaetcs go 105 iy,

B pexume 3amblkaHus Harpysku npe-
obpazosarens GOPMUPYET C HACTOTOMN
13,5 k'Y KOpOTKME VMMNYNLCH ANUTESb-
HOCTBIO 4yTb MeHee 2 MKe. Be3 Harpysku

(ceetoanona) npeobpazorartens noanep-
XVBAET Ha BLIXOAE HanpsiXXeHue OKOJo
20 B, reHepupys naqky UMnybCoB C 4ac-
Toton 2,17 kly.

MamepenHbi KM npecbpasosatens —
82 % npn HanpsxeHun cetu 220 B.
N3mepeHua nokazanu, 4To Temneparypa
MUKPOCXEMbI B YCTAHOBUBLLEMCS TErJo-
BOM pexume He npesbiiaetr 54 °C. B
cBeToaAuoaHO namne (puc. 3) Temnepa-
Typa Kopnyca CBeToavoaa B YCTaHOBVIB-
wemcs pexume He npesbiwaer 62 °C. C
YHETOM TEMIOBOr0 CONPOTVBAEHUS MNe-
pexona kpuctann—kopnyc 2,24 °C/Bt
MOXHO OUEHWTb TEMNepaTypy kpuctanna
62+9-2,24=82 °C, 4TO HamHOr0 MEHbLLE
MaKCVMa/IbHO AOMYCTUMOro 3Haq4eHus
150 °C [3] v BNONHE NPUEMIIEMO C TONYKU
3peHus obecrneyeHns [10JIrOBEYHOCTU
npubopa.

nga cpaBHEeHWs CBETOANOAHOM Namnbl
C JylamMnoi HakanvBaHusi MOLLHOCTBIO
100 Bt ceet 0beunx namn ¢ oanHakoBOro
PacCTOSIHUA HaNPaBfieH Ha NNacTuUHy u3
MOJIOHHOro opretekna. Kak suaoHo Ha
puc. 4, CBETOBOE NATHO OT CBETOAVOA-
HOWM namnbl, PacnofiOXeHHOEe crnpaesa,
3aMEeTHO fip4e, YeM OT Jlamnbl Hakanvea-
HUSA,

NNTEPATYPA

1. Kocenko €. Muxkpocxema HVLED805 ans
UMNYNbCHBIX CETEBbIX ONOKOB nuTavusi —
Pagwno, 2012, Ne 11, c. 40—42.

2. Kocenko C. Pacuyet VUM Ha mukpocxe-
max cepum VIPer—plus. — Paawo, 2012, Ne 12,
c. 19, 20.

3. SPECIFICATION MODEL: SPHCWTHDD803
WHROJC. — <http://www.simpex.ch/fileadmin/
bereiche/systemkomponenten/News/
24082011/SPHCWTHDD803WHROJC.pdf>.

4. Off-line LED driver with primary-sensing
HVLED805. — <http://www.st.com/internet/
com/TECHNICAL_RESOURCES/TECHNICAL
_LITERATURE/DATASHEET/CD00287
280.pdf>.

OT pegakuymy. 3nekTpoHHast Tabnuya
lamp805.xIs pa3meljena no appecy fip://
fip.radio.ru/pub/2013/01/lamp805.zip Ha
FTP-cepsepe peaakuyvu.

SNMIEKTPOHHbLIE KOMIMOHEHTbI
HA WWW.S-10MITINO.RU

Bcé pnsa pemoHTa 1 NPOM3BOACT-
Ba pagvo3NeKTPOHHOW annapary-
pbl, aBTOMOOUNbLHOW U GbITOBOM
PagvoTEXHUKN. i

Mpopaxa onToM 1 B PO3HWULY B
naBunboHe 546 TK "MutnHckuia paamo-
pouiHOK". Patoraem ¢ 9.00 no 18.00
exenHeBHo. MoyToBas 1 Kypbepckas |
LOCTaBKa. j

Haw appec: Mocksa, lMarHuykoe |
woccee, 18, 3 at., nae. 546. i

8-905-782-47-71 i

mat-roskin@rambler.ru

www.s-10mitino.ru

129090, Mockea, a6. suy. 144.



YenoBeueckuin pakTop

Kaknm 6bl HU OblN YPOBEHb 3aLLMLLEH-
HOCTW CUCTEMBI, JANEKO HE MOCNEOHION
posib B obecneveHn 6e30nacHoCTv urpa-
eT denoseueckuin ¢axkrtop. B kauectse
npumepa MOXHO MNPUBECTU 3JIEMEHTHI
couuranbHOM WHXEHepUn, KOTOPYK WUC-
NONb3YIOT 3M0YMBILLNEHHUKN, Hanpumep,
yXe yNnoMUHaBLUMIACA paHee cnocob pac-
NpocTpaHeHns BPEAOHOCHBLIX MPOrpaMm
yepes peknamy B NPUIOKEHUsX C UCNosb-

Ie n CPO‘!HOE OBHOBJIEHHE SKYPE

Hactosuwee u 6yayuwee

A. NTOPSINEB, ananuTuk komnaumm "JokTop Be6”

B3NS, NOAOOHLIN CalT BLIMAAUT TOYb-B-
TO4b KaK HacTosaLlmii, ogHako npu Bonee
BHUMATENbHOM WN3y4eHU MOXHO 3ame-
™mTb noapox. Hanpumep, B appecHomn
CTPOKE yKasaH CalT, NOJSIHOCTBIO OT/InY-
HbIl OT OpurvHana, nmbo VMeoLni
HebonbLIME  uCKaxeHua (Hanpumep,
vkontlakte.com, vkontakne.b1.ru, and-
roldmarket.com), nmb6o Ha HEM He Byner
pabotatb Kakon-NMbO MPUBLIYHLIA 3ne-
MEHT, nb0O BOBCE OTCYTCTBYET 4TO-TO
3Hakomoe (puc. 5).

Ay a i
"' FUSE saact et >

30BaHeM "TpoMKux" ¢ppas — ° Tpe6yemg
cpoyHoe obHoBMeHue cucteme”, “"Balia
Bepcus Gpaysepa ycrapena”, "Hemen-
NEHHO ycTaHoBUTE 0BHOBNEHNE Skype” v
T. N. (pmc. 3). To xe camoe MOXHO cka-
3aTb 1 O CJy4asax pacnpocTpaHeHns Bpe-
AOHOCHBIX NPOrpamMmM ¢ NMOMOLLBIO crham-
pacceiok no CMC (takuMm cnocobom,
Hanpumep, pacnpocTpanancs 63knop
Android.Crusewind).

Ewie oaHuMm 3neMeHToM coumansHOR
VIHXXEHEPUN CIYXXUT Urpa Ha CTpemieHnn
MHOIuUX ioaei Kk 4emy-t1o becrinarHomy
(puc. 4) "Hoeas Bepcus Need for
Speed”, "O6HoeneHve Asphalt Gecrnar-
HO!", @ Takxe MCNoNbL30BaHWE TEMAaTUKK
"ans B3pocnbix” ("CynepaesyLuku, Kadsamn
3pece!”, "Konnekuma Goto obBHaxEHHO
Kpacasuvubl” U T. N.).

Kpome 3T0ro, BaxHa v BHUMATE/Ib-
HOCTb CO CTOPOHBI CaMuX Nob30BaTesen.
OueHb 4acTo 3/I0YMbILLIIEHHVKY NOAAES b~
BAlOT M3BECTHLIE CalTbl, UMUTUPYA KX
odopmMneHne, CTPYKTYPY MU XE NblTatoT-
CA cOo3partb TOHHYIO KOMMO. Ha nepsbiii

OKoH4aHue.
Hauano cm. a "Pagmno”, 2012, Ne 12

[MpunoxeHns Takxe mMOryr noagesbl-
BarbCs, 1 HEBHUMATENbHLIA NONb30Ba-
Tens ¢ 6GONbLIO AONEN BEPOATHOCTU
NoAesIUTCS CO 3M10YMbILLIIEHHVKAMK CBO-
MU NEPCOHANbHLIMY A@HHBIMU (JIOTUH 1
fapofib OT coumanbHO CeTW, AaHHbIE
KpeauTHoM kapTtel ¥ T. n.). BapuaHnrtos
MOXET ObITb MHOTO.

BoiBOAbI

Utak, mbl paccmotpenn Haubonee
pacnpocTpaHEHHbIE YrpO3bl, C KOTOPbLIMU
MOTYT CTOJIKHYTbCA MNOfib30BaTe/IN YCT-
POMCTB NoA ynpaeieHnemM onepaunoH-
HOU cucTtembl Android. Tenepb MOXHO
NOABECTU UTOT U CAenaTtb HEKOoTOopbie
BbIBOAHI.

OnHoit u3 rmasHbIX Npobnem Gesonac-
HocTu npu pabote ¢ OC Android, npexae
BCEro, fBJIAETCH YEs/I0BEYECKUY (Hakrop.
Kakoi 6bt 3atmiléHHon Hi Oblia onepa-
unoHHasa cucrtema, 6ecneyHoCcTb, HeBHU-
MartesnbHOCTb, CaMOyBEPEHHOCTb U MNpo-
crafd HEeOCBEAOMIIEHHOCTL PaHo unu
NO34HO MOABEPrHyT onacHocTu obnapa-
TeNnd yMHOro yctponcrsa. Hanpumep,
YBEPEHHOCTL MOJSIb30BATEJSIA B TOM, 4HTO
EMY HUHEro He yrpoxaer, 3actaBiger ero

VrHOPVPOBAaTL CpeacTBa HesonacHocTy,
Takne Kak aHTMBUPYCHLIE nporpamvmel. B
CIyHae NprYMEHEHVS 3510YMbILLTIEHHVIKaMI
3aMaHyYmMBbLIX NPESIOXEHNIA, Hanpumep,
3arpy3ku GecnnarHbiX BEPCUIA NNaTHbIX
MPUIIOXEHUIA 1 NP, NCTNOSL3YETCH CTPEM-
feHve naein nonyLsuTtb Belirogy 6e3
notepb Ans ceds. Korga nonaensisaercs
V3BECTHHLIN CaT, urpa wivi NpuioxeHne, a
NonNb3oBarteslb NPU 3TOM HEONbITEH, OH
MOXET 1 HE 0CO3HaBaThb, 4TO NoABepraeT-
cA Kakomy-nrbo pucky, ycTaHaBnmeas Ty
win HYKO nporpamMmy mam BBOOA CBOKO
KOH(pVAEHUMAaNbHYIO HpOpMaumio.

Crepyrouaa BaxHaa npobnema Koc-
BEHHO CBfA3aHa C nepsoﬁ " KacaeTcd
nporpamMmMHON ya3BUMOCTY Kak camou
OrnepayunoHHON CUCTEMbl, TaKk ¥ npu-
knagHoro 0. Android cozpatoT nioau, a
NOAM 1Mo CBOE NPUPOAE MOryT cOBEp-
waTth owmnbku. 3tn owrbku MOryT ObITb
HUKOrga He 3amMmedqeHbl, a MOryt npo-
ABUTLCH B CaMblii HENOAXOASLMIA MO~
mMeHT. ObHapyxeHHas owwnbka B Koae
6epeTtcsa Ha BOOPYXEHWE 3/10YMBILLNIEH-
HUKamMu, ecnim 310 MOXET NPUHECTU M
onpenenéxHyio Beiroay. Takum o6pasom,
NoSib30BATENN CTAJIKMBAKTCH, Hanpwu-
MEp, C BPEAOHOCHbIMKU nporpaMmmamm,
UCNONb3YKLMMKN rO0t-3KCIUI0NTEI ANg
NOBLILEHUA MPUBUAECINA B CUCTEME.
BONBLWKMHCTBO Takux IJKCIONTOB M3HA-
HanbHO 3aaymMmbiBa/iIMCbhb Kak noacnopbe
6onee onbITHBIM NOSb30BaTesIAM, OAHaA-
KO ObLICTPO NepekoyYeBanu B apceHan
KnbepnpecTynHnKoB.

HecmoTpsa Ha ycunus, npuknansiBae-
mMbie paspaboruvkamu Android ana obec-
redYeHna makcumansHor 6e3onacHocTy
CUCTEMbl 1 MONb30BATENEN, HAXOAATCH
cnocobul 06oliTY 3awnTHbEie Gapbepbl.
MoMuMO root-3kcnIonToB, NPUMEPOM
MOXET CIY>XuUTb NOANUCb BPEOOHOCHLIX
npunoxeHuin ceptrdrkarom 6€3onacHo-
CTV CTOPOHHUX MPOLUNBOK, 4TO NO3BONS-
eT TakuMm nporpammam paborate ¢ npa-
BaMu CUCTEMbl HAa COOTBETCTBYHOWEM
obpaze OC. Cucrema paspelueHmin Tak-
e HecosepiueHHa. OnucaHHbIn paHee
crlyqail co3aaHus NPUNoXeEHUs, He Tpe-
OyoLero BoobuIe HUKakvx paspelleHnii
ANA cBoel paboThl, TakXe SBASETCA Npu-
MEPOM TOro, HTO oWwWmnbKK CoBEPLLIAIOTCS
1 BCAKYIO 3aLMTY MOXHO 000,

Ecnu pazpabotuvku npuknagHoro Mo
HE YNEenawT AOJXHOIo BHUMaHua 6e-
30MacHOCTKU, 3TO MOXET cKasaTbCs Ha
ypoBHe 3aiwumtel. Cnyydait co Skype 310
noateepaun. MoaobHuie Gpewn moryr
BCTPEYATLCSH U B APYrnxX NPUIOXEHUsX,
4TO HUKAK HEeNb3s Ha3BaTb PaAnOCTHOM
HOBOCTbIO /1R NOSb30BaTENEn.

HecMoTps Ha MNO3UTUBHBLIE ACNEKTHI
npunaTon Google nonnTuku OTKPBLITOCTH
maropmel, CyULIECTBYIOT VU OTPULATENb-
Hbl€ MOMEHTbI. BO-HCpBbIX, yBEIM4YMBAET-
CS BEPOATHOCTb OOHApYXeHUs YA3BUMOC-
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Ten. 608-28-38

consult@radio.ru

Npwudm crareit: mail@radio.ru
Bonpochbl

PAAMO Ne 1, 2013

TEN, KOTOPBLIE MOrYT UCMNOSb30-
BaTh 3/10YMbILLNEHHKKW. BO-BTO-
pbIX, BECbMa nnbepansHoe OT- |
HOWEHVE K NPoLeccy co3aaHms
NPUNOXEHW 1 LLUIMPOKUM BO3-
MOXHOCTSIM MO KX YCTAHOBKE |
KOHEYHBIMY  MONL30BATENAMY |
Takxe aKcrulyatmpyercs npen-
NPUUMYUBEIMK KMOEPNPECTYMN- £
HUKamy. BeepeHne komnaHmnen
Google cuctembl Bounicer sens-
€TCSH 1arom K ysenumueHmnio 6es-
onacHocTn 6e3 KapanHaibHbIX
U3MEHEHWIA B NMOJSINTUKE OTKPbI-
TOCTU cucTembl Android, opHako

noaoBHBIX BPEAOHOCHBIX NPO-
rpamm MoryT BbITh pacnpocTpa-
. HEeHbl, Hanpumep, cpegu Ba-
& NenbleB YCTPONCTB ¢ root-npa-
BaMu, OAQHAKO BMOJSIHE BO3MOX-
HO 1 TO, 4TO 3TN TPOSAHLI ByayT
caMn BbINONHATE HEOOXOAVMBIE
LEeUCTBUS AN NOBBHUEHUS Npu-
Bunervn B cucteme nubo no-
&1 Oyxaartb Ha 3TO nosb3oBarTess,
| MCNONb3ys NPUEMBI Couvab-
HOW VHXEHEPUN.
Momumo  "knaccusdeckux”
TPOSIHOB-LUMMOHOB, HE WCKJIIO-
YEHbl ClyHan BbIABNEHUS Tak

HE MOXET AABJIATLCA PELUEHUEM | HA3bIBAEMbIX  @HANUTUYECKUX
BCeX npobnem. 1. Adebe Flash e . 2. Sph T npunoxenuwii Hanonobue Carri-
Crenyiowmm BaXHbIM Heno- Player i er 1Q. Takue nporpamMmmel MOryT
cratkom OC Android aensertcs i y MCNOJSIb30BATLCH NPOU3BOAN-
eé ¢parmeHrayms. Cywiecrso- & | =gy TENAMU YCTPONCTB 1 Oneparo-
BaHue OONbLIOro yYucna npo- pamun cesasu ana cbopa craru-
M3BOAMTENE YCTPOICTB 1 Pas3- | drdrgrdrd 010 e e o o 4175 | CTUMECKOM U aHanMTUYeCcKown
JIMYHBIX BEPCUiA CUCTEMBI CO3aa- | vHdOPMaLn, OAHAKOo, Kak no-
€T onpenenéHHeIe CROXHOCTY, 3. Angry Birds PR 4. Tuneln Ka%an cnysann ¢ Carrier 1Q,
NOCKOJIBKY  110/1b30BATENM  HE | Rio m Radic cobupaemasi nHpOpMaLVs MO-
BCcerna M6OI'yT nosy4nTL HEOOXO- | xet OblTb wpe3mepHom¢m Ha-
Avmoe obHOBNEHVE, YTO cylle- | NPAMYIO yrpoxarb KOHDUAEH-
CTBEHHO cKasblBaetcs Ha Ge- uvasibHOCTU MoJNb30BaTesnen.
3onacwocm.CTpemneHy|e HEKO- el i § (AROTHTE el ey 3 2 Ti | Mpov3BoAUTENY AOMKHBI Kak
TOPLIX NPON3BOAUTENEN BHIMNYC- MUHUMYM  UHOPMUPOBaTHL
Karb HOBbIE MOAESIN KaK MOXHO 5 $. 3D Bowling 6. Mirror notpeburenei 0 Hanuuum
Hale MOXET Aaxe 3acTaBuTb | Takux NPUIIOXEHW 1 0coBeH-
HEKOTOPLIX NoTpeGUTENel oTka- | HOCTSX ux paboTbl. TeM He me-
3aTkCsl OT JasbHENLIero wmc- HEe BO3MOXHbI Clydau, koraa
noNb30BaHUS  YCTPONCTE C camMu NPov3BOAUTENM HE A0
Android. 910 MOXET ObiTh CBS- | ' ; KOHUA BynyT 3HaTh, HACKOJIBKO
3aHO C TEM, HTO OHU HE MOryT :'****5 ke ded . coGljlpaeynilgﬂ nHbOpMauma oT-
nony4nTb xenaemoe obHoBME- | 7. B P BeuyaeT TpebosaHuam Gesonac-
. Record My 8. Asphale &
HUE CUCTEMBI, 1 XapaKTepucTu- | . HOCTW.
KU YCTPOWCTB MOCNE BLHIXOAA | Colt | Adrenaline HD Tak vAu vHaue, OOHUM U3
HOBbIX MOAENelt ycrneBarT 3Ha- rNIaBHbIX BEKTOPOB ataku 6yner
HYUTENBHO yCT%peTb n yXxe He ; ocTaBarbCsl coumanbHas nHxe-
oTtBeyalT TpeboBaHUAM NOsSb- | . " i | Hepus. HemanoBaxHylo poss B
3oBarenei. [****i s hedekded YT | obecneyeHun 6e30nacHOCTU
W, KOHE4YHO e, onacHoCTb Npy 3TOM ZI0JKHBI UTPaTh BHY-
NPEACTABARKIOT BPEAOHOCHHIE | 9. Green ?ﬂi,"l 10. YouTube MaTefbHOCTh M OCTOPOXHOCTH
nporpammsl. icnone3sys Beiwe- | Powver mi Puc. 5! nonb3osarenen. Hapnexawwmin
i N P — P B o ' [ o« I} NER—

NEepPEeYnCIEHHbIE OCODEHHOCTU
Android, 3N0YMBILLSIEHHUKN
BBICTPO 2AaNTUPOBASINCH K HOBO CTPYK-
TYype pblHKa@ MOOWIIbHBLIX YCTPOUCTB U
Hayanu OCBavBaTb BCE BO3MOXHBIE Ui
Havibonee NPUOHLINBHBIE AN HUX CXEMBI.
B cBOUX TEMHBIX Aenax OHU UCMONb3YIOT
CMC-TtposiHbl st nonyHeHus GuICTPON 1
NErkon npubeinu; KCNoJsb3oBaHe Tpos-
HOB, BOPYIOWMX KOHGUAEHUNASIbHBIE
[aHHble MoNb3oBaTeNen, Takxe MNo3Bo-
nAeT VM nosyHatb 3apaboTok, Hanpwu-
Mep, OT Mnepenponaxu CBeAeHuin anex-
TPOHHOI MO4THI, NOMVHOB U naposen or
passivyHBIX CoLManbHbIX CETER 1 NPOYUX
BbIrOAHbLIX 419 HUX cepBucoB. [NNpume-
HEHWE COUMaNbHOR UHXEHEPUN TOXE
BHOCUT CYLLLECTBEHHbLIV BKNAL B 1X Npo-
uBeTaHue.

He crout 3abbiBath 1 0 NpousBoauTe-
NAX  KOMMEPHECKMX LNWOHCKUX MPOo-
rpamm, KOTOpbIE NPoAAIOT CBOU pPeLUeHs
3a npunnyHele CyMmMel. Ha nepeeiit B3rnaa,
LeHbl MOTYT NOKa3aTbCsl BECbMa BbICOKM-
MW, OHAKO BLIr0OAa, KOTOPYIO MOTyT NMoJsly-
YUTb MOTEHUWASIBHLIE KIIMEHTBI, MOXET
ObITb B pasbl BhILLE.

Y10 B Oyayiuem?

C onpenenéxHoit poneit yepeHHocTu
MOXHO CKasaTb, HTO B Onvxanwen nep-

CNEeKTUBE BNagensuam ycTpPOMCTB Noa
ynpaeneHuem Android npoponxar yrpo-
Xarb BPEAOHOCHBIE NPOrpamMmbl, B OCO-
6eHHocT CMC-TposiHbl. TPOAHBI-LINKO-
Hbl U TRPOSAHBI-NOXUTUTENN, cOBupatoLLme
KOHpUAeHUMaNbHY nHpopmMauuio, Tak-
XE HE OCTaHyTCHa B CTOPOHE. B panbHeit-
wem 6yayT NoasnATbCS M BPEAOHOCHbLIE
nporpamMmel, codetaruwwe B cebe pas-
nnyHble QyHKUMK, B TOM HK1CIE UCNOSb-
3ylowume root-akcnnonTel. Takxe BO3-
MOXHbI Clydan KCnosib3oBaHnsg obHapy-
XEHHBIX YA3BUMOCTEN B NONYAAPHBIX
NPUNOXKEHUAX.

He vicksiodeHa opraHv3auuns KpynHbix
O0THETOB, CNOCOOHBIX BLINOJIHATL aTaku
Ha VHTEpPHET-pecypch NMbO OCyLLeCTB-
NSTb MAcCOBYIO pacchinky cnama. Bos-
MOXHO YBEJINHEHWE CIyHaeB 3apaxeHus
BPEAOHOCHBIMU NPOrpamMmMamu Tex rnosb-
30Bartesieil, KOTopee MCMNONb3YIT CTO-
POHHME 1 HeoduumranbHble MPOLIVBKA.
Takve ataky MOryT HOCUTb U JTOKaJTbHBIN,
LesieHanpaBneHHbll  XxapakTep, korpa
3/10yMbilLNeHHKaMy ByayT BeibupaTbes
Havbonee MHTEPEeCHbIE AN HUX BEPCUN
NPOWNBOK.

BeposatHo nosiBneHvie yxe 3HakoMbiX
none3oBarenam Windows TpoaHoB-6510-
KUPOBLLMKOB © BbiMOratenein. Araku

ypoBeHb obecnedeHns 6e30-
NacHOCTY AOJKEH WCXOAUTb U
OT npoundsoauteneil MoOUIbHBIX YCT-
POICTB, @ TakXe OT NOCTaBLUMKOB Mpu-
knagHoro MNO. Vm Heobxoaumo Bbi-
nyckatb OOHOBNEHUSI CUCTEMBI U1 NPUSIO-
XEHUM Kak MOXHO CcKOopee, no mepe
obHapyxeHusi ya3BuMOCTEN. Takxe He-
obxoarmo obecneynBarb AOSIKHBIA yPO-
BEHb KOHDUAEHUMANBHOCTY NOSIb30BaTE-
nen v 3aunThl X NePCoHaNbHLIX CBEAE-
HUIA.

B HanpaBneHun no ycunexno 6e30-
nacHocty Android BCE €lE BO3MOXHbI
ynyywenuns. Hanpumep, dyHKUnoHan
NPYMEHAEMO CUCTEMBI paspetueHnin
MOXHO paclwmpuTb, A0OABUB AONONHN-
TEJIbHYIO CTEMNEHb KOHTPONSA MpPunoxe-
Hult. Cetvac nonb3oBaTeNu MOryT yBu-
OeTb, Kakue QYHKUUM MOXET 3anein-
CTBOBaTb TO WKW WHOE MPuiioXeHue
Jvlb BO BpPEMS YCTAHOBKW W Mpu
OTKPBITUN COOTBETCTRYKOLLENR KHGDOP-
Mauum B CUCTEMHOM MEHIO YCTPONCTRBA.
Ecnu xe Oyner BHeapeHa cuctema,
otobpaxawtiias HeobXoaAnMMOCTb Bbi-
NOJSIHEHUA nporpamMMamm TOro wuin
VHOrO OEenCTBUs, a Takxe MNo3BONAI-
was nosb3oBatentd camomy pellarthb,
Kakne BO3MOXHOCTU NpPenocTaBuTb
nporpaMme, 310 MOXET MOBLICUTL YPO-
BeHb 6e30nacHoOCTW. 5



AHanoroBbii 610K ynpaBneHud
nassJibHOM CTaHUUU
C. NMOJIO30B, r. Kpusoii Por, YkpanHa

Bcé 6onee uMpokKoe NpUMeHEeHUe B COBPEMEHHON 3/IeKTPOHHOM
annapartype HaxoAsT MUHUATIOPHbIE KOMIMOHEHTbI AJis1 MOBEePXHOCT-
HOro MoHtaxa. Ho gnsi ux navikm Heo6xonum crneymnasnbHbiii UHCTPY-
MEHT, OObIYHbIM Nasi/IbLHUKOM K HUM He nopobparbcsi, 0CO6EHHO,
€C/IM HY)XHO BbInasiTb (3anasitb) mukpocxemy B kopnyce PLCC uvunn
BGA. 3gecb He oboriTuce 6e3 ¢peHa, nporpeBaioLiero MecTo nakmu
MOTOKOM ropsiHero Bo3gyxa, v nasiibHUKa C O4€Hb TOHKUM XXasioM.
Heob6xopmmbl ycTaHOBKa M NMOAAEPXaHUE HYXHOW TeMrnepatypbi
Xana nasinbHUKa v Bosgyxa, nopgasaemoro ¢peHoMm. 3Tu U gpyruve
cepBucHbie ¢pyHKkuumn obecneyuBaeT ONOK ynpaBrieHus, obpasyo-
Wi BMeCTe C NOAKIMIOYEHHBIMU K HEMY UHCTPYMEHTaMU NasiibHYo
craHuymio. OQHaKO NPOMBILLIEHHbBIE Nasi/ibHbIe€ CTaHUUW LOBOJILHO
AOoporu, He KaxXAabli MOXeT cebe No3BOoNUTL npuobpecTy Takyro
"urpywky”. Bbixon m3 31O cutyauumm — cobpas npepnpnaraemsii
camopgesbHbili 6710K yrnpaBneHusl, CO34aTb COBCTBEHHYIO Nasi/ibHYIO
CTaHUUIO, NMOAKIIOYAas K HEMY Y)X€ UMEIOWMNEeCs NasisibHUKU U (eH.
Briok NpocT no cxeme, sierko NoBTOPSIEM U, KakK nokKasasn ornbiT 3KC-
nnyarauumn, MMeeT HernJIoxue napamMmeTpsl.

CCOPTUMEHT VIMEIOLLMXCA CeroHs B

npozaxe NasibHbIX CTaHuuit JOBOJIb-
HO WMPOK. MHOrmMe n3 HMX nMeroT undpo-
BYIO YCTAQHOBKY 1 MHOVKAUMIO TeMnepary-
pbl, pan AONONHUTESBHBLIX 3KCMyaTaum-
OHHbIX yaobcTe, Hanpumep, G5I0KMPOBKY
BbIK/IKOYEHUA CTaHUMK OO NMOSHOMO OXS1ax-

neHvs ¢eHa, 3anomMuHaHue paHee ycra-
HOBJSIEHHOI TEMMNEepaTypbl naiku.

Ho onbIT akcnnyatauuun nokasblBaer,
4TO BbiCOKas “"undporas” TOHHOCTL ycTa-
HOBKV TEMNEPATYPLI Xana nasnbHyika 1unm
vcxonsiero n3 geHa ropayero Bosayxa
HE HyxHa. OnTumanbHylo Temneparypy

navku BCE paBHO NPUXoaMTCA nondvipatb
ONBLITHBIM NYTEM, @ Temneparypa Bo3ayxa
Ba>KHa HE Ha BbLIXOAE 13 dEeHa, a B TOHKEe
naiku, roe oHa 3aBuCuT OT MHOXECTBa
dakTopoB, HaNpumep, PacCToAHUSA MexX-
ny coruiom peHa n MECTOM nariku, pasme-
poB camoro coria. He pocraenger oco-
ObiX HEYNOOCTB 1 PyHHOE ynpasieHue
oxnaxaeHvem deHa nocne narku.

Mpepnaraemas craHuus asTomMarunye-
CK1 NOAAEPXMBAET 3aaaHHylo Temnepa-
TYpy Xana nassibHvka uin noaaBaemoro
¢deHom Bo3ayxa s nxtepsasne 100...500 °C
¢ norpelHocTsio He 6onee 5 °C. Tekywee
3HaueHue Temneparypbl  nokasbiBaer
cTpenouHsiit npudop. O6 okoHYaHun Npo-
rpeea v nepexone B pexum crabunmsa-
uny CUrHanna3mpyetr CBOUM MUraHuem
cBeToanon. EWE oavH CTpenoyHblii npu-
Hop — MHAMKATOP HanNpPs»XeHua, NofaBae-
MOro Ha Harpepareflb NasnbHuKa wiun
deHa, a Takke Ha ABuratesib BeHTunaTopa
nocnepHero. lNMpegycMoTpeHa niasHas
pyqHas perynmpoBka MOLLHOCTY NasibHu-
Ka 1 HarpeBaTtesNbHOro anemeHta dexHa.
lMopaya HanpsXeHua Ha ITOT INEeMEHT
NPV BLIKIIOYEHHOM BEHTUNATOPE 3abno-
KVpOBaHa.

Brnok ynpaenexus paccautaH Ha pabo-
Ty € nasyibHUKaMu, NUTAEMbIMUN Hanpsxe-
Huem 220 B nnn 12 B. MOXHO noakio-
4UTb K HEMY 1 NasnbHUK Ha 24 B, coen-
HVB BbIBOAbLI €0 HarpeBaTenbHOro ane-
MEHTa C APYriMn KOHTaktaMmmn pasbema.
deH aBTOP MCNONb30BaN U3 KOMMNeKTa
naaneHoit ctaHumn LUKEY 702D+.
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PAOMO Ne 1, 2013

Cxema Bnoka ynpasneHus nokasaHa Ha
puc. 1. B HEM MOXHO BbIAENUTL TPU
OCHOBHBIX y351a: perynatop HanpsXeHus,
noAaBaemMoro Ha HarpesaTtesb nassibHuKa
vnu ¢peHa (ontpoH U1, Tpanauctopbl VT1
n VT2, cumuctop VS1), perynarop Hanps-
XEeHNS Ha BeHTUNSTope deHa (MUKpocxe-
ma DA3), nameputens Temneparypsl u eé
perynarop Ha Mmukpocxeme DA4. Bee y3nsl
BbINO/IHEHB! C UCMOSIb30BAHNEM TUMOBbLIX
CXEMHBIX pPeLueHuii, No3TOMy OCTaHaBNn-
BaTbCA Ha NPUHUMNE vx paboTsl He Gynem.
Bnok nutaHns nocTpoeH Ha TpaHchopma-
Tope T1, anopHbix moctax VD3 u VD4,
VHTerpasnbHelx ctabunusaropax DA1 un
DA2. HeobxoammocCTb NpruMeHeHns AByX
MOCTOBbIX BbIMPAMUTESNER BbI3BAHA OCO-
BEeHHOCTAMY y3na yNPasneHns CUMUCTO-
pOM — AN r1aBHOM PerynvpoBKN MOLLL-
HOCTW HarpesaTens HeoOXoAUMO NybCui-
pylLiee HanpsXeHwe, nosy4aemMoe ¢
nomotLbo mocta VD3.

Brnowalotr craHumio BuIKJOHaTenem
SA1. Ecnu Kk Hel noakato4eH dbeH nnn na-
AanbHuk Ha 220 B, sobikouatens SA2
3aMbIKaIOT, @ €CNN HU3KOBOJTbTHBIN NasiSib-
HUK, TO pasmbikaloT. Pene K1—K3 npu
9TOM BLINONHAT HEOOXOANMYKD KOMMY-
Taumio uenen craHuun. Hanpsaxedve Ha
BEHTUNATOP hPEHa NOAAI0T BLIK/KHATENEM
SA3, COBMELLEHHBIM C NMEPEMEHHBIM pPe-
3ucTopoM RY, perynmpyiowwm 3To Hanps-
xeHvie. BknoveHne npoucxogut npu ero
MaKCUMaNIbHOM 3Ha4YeHun, YTOObI NCKIIO-
4UTb BO3MOXHOCTb NEperpeBa Harpesa-
TEJIbHOro 3NIemMeHTa eHa, BKIIIOHUB BEH~
TUASTOR MNPV MUKUMASIBHOM, VHOraa
HEeOOoCTaTO4YHOM 419 paboTH ero aApurate-
NA HaNpsxkeHun. Yuture, Y410 npu padore ¢
nasnbHUKom Ha 220 B Boiknoyatens SA3
LOSXEH ObiTh 3aMKHYT.

Korpna nepeknoysartens SA4 HaxoauTcs
B BEPXHEM (M0 CXEME) NOJSIOXKEHMN, CTPe-
NOYHBIA Nprbop PA2 CnyXut uHauKaro-
POM HanNpsXXeHus Ha ABUraTene BeHTuNNA-
Topa ¢deHa. lNepeBens ero B HYxHEE no-
JNIOXEHVE, MOXHO KOHTPONMPOBATL Ha-
NPsXeHne Ha Harpepartene nassibHuKa
v ¢perHa. HeobxoanmMo yumnThiBaTh, 4TO
dopma HanpsxeHrs Ha MioboM 13 Harpe-
BaTeNen UCKaxeHa CUMUCTOPHBIM pery-
JNIATOPOM, NMOITOMY MO MNOKa3aHUSIM NHAN-
Karopa cyautb O ero 3 ¢dEKTUBHOM 3Ha-
HEHM MOXHO b Npubnn3nTesibHO No
npuHumny "6orbLue-mMeHbLe”.

[MopcTtpoeuHeiMy peauctopamu R1 n
R14, a rakxe nopbopkoit pesvctopa R16
KanubpyloT uamepuTese TeMneparypsl —
nobuBatoTcs, 4TOOLI HAYANBHOE MONIOXEe-
HUE U MakcuMasnbHOe OTKJ/IOHEeHue
CTpenku mukpoamnepmerpa PA1 coor-
BETCTBOBAIN MUHUMASIBHOW 1 MakKCu-
ManbHO namepsemMon Temneparype
(Hanpumep, 100 n 500 °C). NepemeHHbIM
peaucropom R19 nonbayiores npu pabo-
Te ¢ nasnbHo ctaHuven. Vim yctaHasnm-
BAIOT TEmMnepaTypy xana nassbHuka pas-
Hoit 240...260 °C, a nopaBaemMoro ¢peHom
ropsisero Bozanyxa — 330...360 °C. Ume-
€TCA BO3MOXHOCTb PYYHOWN PErynvpoBKu
MOLLHOCTY Harpesarefsier nepemMeHHbIM
peauctopom R8. Hanpumep, y meHs Ha-
rpeeartesib heHa Beeraa paboraert Ha Mu-
HUM&JIbHOM MOLLHOCTW, €ro cnvpanb Ha-
XOOUTCA B LLEAALIEM PEXUME.

K pasbémy XS2 no cxeme, nokasaH-
HOW Ha pUC. 2, NPUCOEAVHAIOT NasNbHUK
Ha 220 B, a no TOit, 4TO NokasaHa Ha
puc. 3, — deH ¢ Harpesatenem Ha 220 B

1 BEHTWIATOPOM Ha MOCTOSHHOE Hanpsi-
xeHune 24 B. Pasbém XS3 npenHasHaueH
DN NOAKNOYEHNS HU3KOBOJIbTHLIX Na-
ANBHVKOB MO CXeme, n300paxEHHOR Ha
puc. 4. lNpu 3TOM OANH 13 BLIBOOB Ha-
rpesarens nassbHvka Ha 12 B coeamHsaioT
C KOHTakToM 6 pazveéma XP1, aHa 24 B —
C KOHTaKTOM 4. BTOpbIe BLIBOALI HArpeBa-
Teneln B 060Mx Cny4asix COeAnHSIIOT C KOH-
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P BK1
BE 12/24 B)

1 (Tepmonapa)

Puc. 4

Taktom 8. Mpu HeobXoAUMOCTU MOXHO
noakmoyare K pasbémMy XS1 pononHu-
TEJSIbHbIE BHELWHWE noTpedbutenu nepe-
MEHHOIro HanpsXxerus 2x12 B.

CobpaH 650k ynpasneHus B Kopryce
OT CTaporo KOMnbITEPHOro 6noka nura-
Hus. Ha ero nepeaHein naHenn pasmerue-
Hbl npubopel PA1, PA2, perynatop temne-
patypel R19, ceetoavion HL1, nepekntoya-
Tenb SA4 pexuvma paboTel MHAVKaTopa
HanpsxeHns PA2. Pazbémbl XS2 1 XS3
BbIHECEHbLI HA MNpPaByld OOKOBYIO CTEHKY
Kopnyca, Ha NeBoll yCTaHOBAEHbI nepe-
MeHHbIe pe3uncTopbl R8, RY v BbikOya-
Tens SA2. Boelknouwaresib SA1T n pasbém
XS1 HaxonaTcs Ha 3aHEn CTEHKe Kopny-
ca. MHrerpanereill crabunusartop DA3 u
cummncTop VS1 cHabxeHbl HeBonbLummu
TeNNOOTBOAAMY — &JIIOMUHUEBBLIMU 1a-
cTuHamn pasmepamm 60x25 mm.

Bce nepemerHble pe3ncTopsl — rpyn-
nbl A C JIMHEHO 38BUCVMOCTBIO COMpOo-
TUBJIEHUA OT yrna nosBopoTa pyukun: R8 un
R19 — CMn3-33-32, R9 — CI13-33-20 (c
BbiKSlovareniem). MoacTpoeHHLie pesunc-
Topel — CI13-19A, nocTosHHble — MIJIT.
KoHpeHcatopbl MOTyT ObiTh JIIOOBIX THNOB.

TpaHchopmarop T1 NpUYMEHEH roTo-
Bbli HA marHutonposope LWLJT16x24 ¢
HanpsixeHnem BTOprYHOM 0OMoTkm 2x12 B.
MowHOoCTb 3TOr0 TpaHchopmaTopa A0MX-
Ha ObITb C HEKOTOPBLIM 3aMacoM A0CTaTo -
HOWM AONf NUTAHUS HU3KOBOJIBTHOrO na-
ANBHYIKA 1 ABUraTensa BeHTunaTopa dGeHa.
TparHchopmatop T2 HamoTad Ha deppu-
ToBOM Konbue M2000HM Ttunopasmepa
K20x12x6, ero obmotka | imeet 50 BuTkOB,
a obmotka Il — 30 BUTKOB M301MpPOBaAHHO-
ro npoeopa avametpom 0,25...0,5 mm.

Mukpoamnepmerp PA1 — M4204 ¢
TOKOM MOMAIHOMO OTKJIOHEHWA CTPENKu
100 MKA. Pa3mep BUOMMOIM 4acTu €ro
wkanbl — 70x50 mm. B kauecTBe PA2 nc-
NnoNb30BaH MHAVKATOP YPOBHSA OT CTAPOro
MarH1uTOhOHa C TOKOM MOJSIHOrO OTKJIOHE-
Hug 1000 MKA.

Buinpamutenbrele moctel KLI4A07A wn
KBP206 MOXHO 3aMeHVTbL MOCTamu Apy-
roro Tmna, NPrY4EM TOT, 4TO yCTaHasmBa-
erca Bmecto KBP206, ponxeH Owith C
OONYCTUMbIM BbINPAMIIEHHBIM TOKOM, HE
MeHee noTpebnaeMoro BEeHTUASTOPOM
deHa npu MakcrMasbHbIX 06opoTax.

Pene K1 — P3CY9 wucnonHeHus
PC4.529.029-00, K2 — PAC15 vcnonwe-
Hua PC4.591.003, K8 — RM94-1012 ¢
obmoTkol Ha 12 B. MepBuie aBa pene mo-
ryT ObiTb 3aMEHEHB OAHVM C A0CTaTON-
HBIM YYCSIOM KOHTAKTHBIX Fpynn. KOHTak bl
pene K3 pnomxHbl ObITh paccyvTaHbl Ha
KOMMYTauuid TOKa He meHee 2 A npu
HanpsbxeHun 250 B. Hanpsxerve cpaba-
TeIBaHVA Y BCEX pesie — He Gonee 15 B.

Posertka XS1 OHLI-Blr-4-5/16-P
(Cr-5) or craporo marnutogoHa. B ka-
4ecTBE PO3ETKM XS2 npumeHeHa naHesnb
LI OKTaSIbHOWM 3JIEKTPOHHOW Namnbl.
OreeTHan yacTtb ans Heé (XP1 Ha puc. 2 u
puc. 4) — 1LOKOMb OT Takol namrnbl 1An
pasbEM OTKIIOHSIOLLEN CUCTEMBI CTAPOro
flaMnoBoro tenesunsopa. Pazvém XS3 —
Pr1H-1-3, Bunka ona Hero (XP1 Ha
puvic. 3) — PLLU2H1-18. Beiksitouatenu SA1
n SA4 — MT3, a SA2 — MN1T-1-1B.

Ecnu B ©cnonb3yemom nasyibHuKe HeT
BCTPOEHHOW TEPMONAapbl, €€ HYXHO yCcTa-
HOBUTL. "Topsuunin” cnain kpensaTt ndbim
NOCTYNHBIM CNOCOBOM K Xasy nasyibHuKa
W B HENoCpencTBeHHOU 6nui3ocTn ot
Hero. B deHe cnaii TepMmonapbl AOMXEH
ObiTb YCTAHOBJIEH B LEHTPE BLIXOAHOrO
oteepcTusa. [MpoBopa TepMonapbl Hapa-
LWBAKT N0 HEOOXOAMMOW ANuHBI 0ObI4-
HbIMI MOHTaXHbIMU NPOBOAAMU, MNPUYEM
MECTO COEAVHEHUS! [O0/MKHO HaxO[LiThCH
KaKk MOXHO [anblle OT HarpeBatoLXCs
yacren nasnbHrka unn ¢peHa. NncoBomn 1
MWUHYCOBBI BBIBOABI TEPMONapbl onpeae-
NA0T, Nporpesas €€ cnan nasnbHUKOM n
n3amepss paspreaemMyo Tepmod[iC Myib-
TUMETPOM Ha CaMOM YYBCTBUTESIbHOM
npeaene u3MEepPeHUs HanPSXXeHNS.

B cobpaHHoM 60Kke ynpasieHus He-
obxoaumMo, npexae Bcero, oTkannbpo-
BaTb M3MEpuTenb Temnepartypol. Jins
ITOr0 peasybHyK TepMonapy nassbHuKa
nnu peHa BPEMEHHO 3aMEHSIIOT €€ nMmnTa-
TOPOM, CODPaHHBIM MO N30OPAKEHHON Ha
puc. 5 cxeme. HanpshkeHve Ha BbIxoae
MUTaTopa KOHTPOAMPYIOT MUUIMBOSET-
METPOM NOCTOAHHOrO Toka PV1, B kayecT-
BE KOTOPOro MOXHO WCNOSb30BaTh, Ha-
npumep, umdpoBon mynetumeTp. loa-
CTPOE4HBIM PE3rCcTOPOM R1 npu HaxaTon
KHOMke SB1 BLIXOAHOE HanpsixeHne ycra-
HaBnMMBaT paBHbIM TepMOIC repmona-



pol npu Ttemneparype 100 °C, a nop-
CTPOEYHbIM pe3ncTopom R2 npu Haxartoin
kHonke SB2 — 500 °C.

3HaueHve TepmoI1C Tepmonapbl Xpo-
MENb—anioMeslb B MWTNNBONBTAX C OO-
CTaTO4HON 415 NPaKTUKN TOHHOCTBIO MOX-
HO BLINVICITUTL MO popmyIe

E=00412(T, - T,),

roe T, — Temneparypa ropsuyero cnas
Tepmonapsl (n3mepsemas), °C; T, — tem-
neparypa e€ “xonogHoro cnas”, °C, npu-
6nM3uTENbHO paeBHas Temnepartype B
noMeLleHuy, rae NpPou3BOAUTCH Mnamka.
O6b14HO npuHvimatoT T,=20 °C. Mpu uc-
nofb3oBaHuK TepmMmonap m3 Opyrux me-
TaJ/IOB U CrUIaBOB (Hanpumep, KOHCTaH-
Ta—menb) 3aBucumocte TepmodAC ot
Temneparypbt Oynet vHoi. Otperynupo-
BaHHbIA UMNTATOR TEPMONapbl NOAKI0-
HaKT K YKa3aHHbIM Ha puUC. 5 KOHTakTam
pazbéma XS2 6noka ynpasneHus.

KanubpoBky HauMHAKT C YCTAHOBKM
noacTpoedHbiM  pesuctopom R1 (cm.
puc. 1) cTpenkn Mmukpoamnepmetpa PA1
Ha HavasbHOE AeIEHVE Ero LWKasbl, KOTO-
poe 6yner cOOTBETCTBOBaTL TeMnepary-
pe 100 °C. 3arem, otnycTumB KHOMNky SB1 u
HaxaB Ha SB2, NOACTPOEYHBIM PEe3ncTOo-
pom R14 yctaHaBnvBaloT CTRENKY MUKPO-
amnepmeTpa Ha nocrenHee paeneHue
LKasbl, COOTBETCTBYIOLLEE TEMMEpaType
500 °C. Ecnu atoro coenarb He ynaércs,
npuaérca nonobpats pesvcrop R16. [ng
Gosblieit TOHHOCTU KaNMBPOBKY TOYEK
100 °C n 500 °C cneanyet nosBTopuTh He-
CKOJIbKO pas, HE WU3MEHAs NONOXeHUs
OBUXKOB MOACTPOEYHBIX PE3NCTOPOB B
nmuTaTope. ’

SB1

XS2
Puc. 5

lNocne kanubpoBKi MOXHO OTCHUTBI-
BaThb TeMnepaTypy, Nob3ysicb UMEIOLLE-
CA B MUKPOaMnepmeTpe NIMHEHON LKa-
NOW, nNn Xe n3roToBUTL HOBYKD, HAHECs
Ha HeE€ nboe HUCIO MPOMEXYTOYHBLIX
To4ek. [Ans 3TOro noacTPOeYHLI pe3uc-
Top R2 B ummntatope Tepmonapbl 3ame-
HSIOT APYIVM C HOMVHAJTbHBIM CONPOTUB-
nenvem 33 kOm. LUWkany rpanyvpyior,
HaxaB Ha kHONKy SB2 n ycraHaenueas
3TUM PE3UCTOPOM COOTBETCTRYHOLUME Ha-
HOCVIMbBIM TEMMEPATYPHBIM TOYKAM 3HA4Ee -
HUS HaNPSXEHNS Ha BEIXOAE UMKTATOopa.

Monbaysice oTkanbpoBaHHLIM KU3Me-
putenem Temnepatypel, rpagynpyloTt
wikany nepemeHHoro pe3uctopa R19.
310 penaior, NoAKNoYVB K 610Ky ynpas-
JIeHVst peasibHbllt NasnbHVK uiu Qe .
OuepenHylo OTMETKY Ha LIKane CTaesT,
NOOVBLUMCH, 4TOOBI MoKasaHus MUKpo-
amrnepmMeTpa COOTBETCTBOBASIN Xenae-
Mot Temneparype, a cseroguon HL1
YCTOMYVIBO Muran. 3Ty onepauuio rnosro-
PAOT ANS HECKONbKKX 3HA4YEeHUIn Temne-
patypbl ¢ warom 50 wnn 100 °C. Mog-
6upas peaucropbl R18 1 R20, MoxHO npu
HEOOXOAMMOCTY  W3MEHUTL  TPaHuLlbl

YCTAHOBKK TeMnepatypbl NePeMeHHbIM
PEe3nCToPOM.

[anee cnenyet noaknouutb K GIOKY
ynpasneHus GeH 1 yctaHOBUTbL MHTEPBaJ
PErynvMpoBKn MNEepeMEHHbBIM PE3NCTOPOM
R9 HanpspkeHus Ha aBuratene ero BeHTu-
natopa. na 3toro Beiknouarenem SA3
NOAAINT HaNPsXXeHNe Ha BXOL MHTerpanb-
Horo crabunusaropa DA3 v octaBnawT
OBUXOK NepemMeHHoro pesuctopa R9 B
NOJSIOKEHNN MAKCHUMANbHOro ctabunmnau-
POBAHHOI0 HanNpsXeHus (BepxXHem no
cxeme). lNMoactpoeyrbiv peauctopom R12
yCTaHaBNMBAKOT HaNPsXXEHne Mexay KOH-
Taktamu 1 1 2 pazbéma XS2, nopagaemoe
Ha ABUraTesib BEHTUNATOPA, paBHbiM 26 B.
MepeBopar nepeknoqartens SA4 B Bepx-
HEEe No cxeme nonoxeHwe u, nopbupas
peauctop R25, ycraHasnmealT CTpesnky
npubopa PA2 Ha nocnegHee peneHue
wkasnel. MNocne aroro nepeBoanT ABUXKOK
nepemMeHHoro pesuctopa R B HxHee no
CXemMe NosioXeHne 1 ybexaarTes, 4To
HanpsXeHne Ha ABuraTene yMeHbIUMIoCh
npubnnanTeneHo Ao 9 B, HO KpbinbyaTka
BEHTUNATOPA NPOAOCIIXAET MEASIEHHO
Bpawarees. Mpu HeobxoanmMocTn nobu-
BalOTCH 3T0r0 noadopkoii peauctopa R11
1 MOBTOPHOI YCTAHOBKOM MakCVUManbHOro
HanpsxeHns NOACTPOEHHBIM PE3NCTOPOM
R12.

[Mpuctynas kK nonbopke pe3ncTopoB
R2 n R24, neperonar nepexknoqarens SA4
B HUXHEE (N0 cxeme) NonoxeHwue, nepe-
MEHHEIN pe3uctop R8 — B nonoxexwe
MakCUManbHOM mMotLHocTu, a R19 — mak-
cumManeHol Temnepatypsl. MNpuv 3Tom non-
XEH ropetb ceetoanon HL1, a Buikiova-
Tenb SA3 ObITh 3aMKHYT.

Mpn pa3zomMkHYTOM BIKKOHaTene SA2
ycTtaHaenmBaloT cTpenky npubopa PA2 Ha
KOHey, Wwkansl, nopbupan peauctop R24.
Hanee 3amblkaloT SA2 1 BHOBb ycTaHaBs-
NMBAIOT CTPESIKY Ha NnocnenHee aeneHve,
Ha 3TOT pas, nopnbupas pesuctop R2. Otn
onepaunm peKoMeHOyeTca NPon3BoanTb,
He noakmoyaa K 6510Ky NassibHUKY uinn
deH Bo nzbexaHune nx neperpesaHus. Ha
3TO BpEeMS A/ YBEPEHHO paboThl crmu-
CTOPHOrO PEerynaTopa HanpaxeHus mx
MOXHO 3aMEHUTb lamnamMu HakanvBaHua
Ha COOTBETCTBYIOLLME HANPSXEHue wn
MOLLHOCTL. Kak yxxe otmevanocs, npubop
PA1 B paHHOM ciyyae CrnyxumT nuiLlb nHav-
KaTtopoM HanpsXeHVsi Ha HarpeBaTesb-
HbIX 3nemMeHTax. [ns ero TO4HOro name-
peHus HeobBXoauM BONBLTMETR 3NEKTPO-
MarHUTHOM CUCTEMBI WK IJIEKTPOHHBI C
pexumom "True RMS™.

[Mpu akcnnyaTaumm 6noka, NPexae 4em
BK/IIO4UTL €ro BbiKtoyatenem SA1, nBu-
XOK nepemeHHoro peavcropa R8 cneayer
YCTaHOBUTL B JIeBOE (N0 CXeme) nono-
XEHVe, COOTBETCTRYIOUIEE MVHUMASIbHOR
MOLHOCTK HarperaTtens. [IBuXok nepe-
MEHHOoro peauctopa R19 — B nonoxexve,
NPUBM3NTENIBHO COOTBETCTBYIOLLIEE HYX-~
HOI TemMnepartype xana nasnbHuka uiu
nopasaemoro ¢peHom Bo3ayxa.

Mocne BKOHEHVIS KOHTPONMPYIOT POCT
TeMNeparypel rno NoKasaHusaM MUKpoam-
nepmetpa PA1. Ecnn oHa pacTér cnuvi-
KOM MEAJIEHHO, NMEPEMEHHBIM PEe3nCTOo-
pom R8 MOLLHOCTL HarpeBaTens yBenuuu-
BaloT. Mo pocTvxkeHun TemnepaTypbl, CO-
OTBETCTRYIOLIEN 33aHHOII NEepPEeMEHHbIM
peauctopom R19, ceeroauon HL1 Hauu-
HaET MUratb, CUrHANU3UPYs O NEepuoau-
HECKOM BKKOHEHU 1 BBIKITKOYEHUW Harpe-

Barens. MNpu HeobXoAMMOCTY 3TVM Nepe-
MEHHbIM  PE3UCTOPOM  YCTAHOBJIEHHYIO
Temneparypy KoppekTupytoT. IMNpu padote
¢ ¢$EHOM MVHTEHCMBHOCTE NOAABAEMOro
¥M NOTOKa BO3AyXa PeryavpyloTt nepe-
MEHHbIM pe3ncTopom R9.

3akoHuvB paboTy ¢ GheHoM, nepemMeH-
HbI pe3nctop R19 nepeBopaT B nonoxe-
HME MUHUMANbHOW Temnepartypbl. Bbi-
Kmoyatens SA2 pas3mbikaloT, Npy 3TOM
BEHTWIATOP NpoaomxaeT paborarte v peH
oxnaxpaetcs. HYepeas 3...5 MuH BbiKNoYa-
Tenem SAS, COBMEWEHHBIM C PErynaTo-
POM HaCTOThI BPALLEHUS, BEIKNIOHAIOT BEH-
TUIATOP.

Mo okoHYaHun paboTel C NAas/IbLHUKOM
nepemMeHHbIn pesnctop R19 moxHo ocra-
BUTb B HANOEHHOM MOSIOXEHW N OTKNIO-
YUTb CTAHUMIO OT CETU BLIKJIKOHATENIeM
SA1. 370 NO3BONUT NPY NOBTOPHOM BKO-
HeHur 6e3 AONOSHUTENBHON NOACTPONKK
obecneuurtb NOAOOPaHHYID paHee onTu-
MaslbHYI0 TeMnepaTypy namku.

Habopbl 1 rapxetsl ot "MACTEP KUT"
1 ApYrvx BeQyLmx nponssoguteneii
B UHTEPHET-MATA3VHE "OECCIU™:

— BcTpavBaemasa mukpocuctema
MP2896: FM, USB, SD, [1Y, vacei/0y-
avneHvik. LED-pucnnein — 582 py0.

— XUT! BcrtpavBaemas MukKpo-
cucrema MP2866: FM, USB, SD, 1Y,
yace/Oyanneruk, XK aucnneir —
637 pyb.

— MNepexogHuk USB B
BMB8050 ansi MK — 551 py6.

— XUT! Apantep K-nuuuum
BM9213 ana noaknyveHus nepco-
HanbHOro KommMbloTepa yepes USB «
anarHoctudeckomy kanany (K- wvnnm
L-nnHnn) anekTpoHHoro 6noka ynpas-
nexus (JBY) aBToMobuns ¢ uesbio
AVarHOCTVKK 1 ynpaeneHns ero QyHk-
umsamn — 1181 py6.

— YHuBepcanbHbilt aBToMobuIb-
Heli OBDIl ckavep MP9213 —
1427 py6.

— ABTOHOMHasi SMS-curHanmsa-
ums MA3401 — 2175 py6.

— BM8039 — GSM wuHTennekry-
anbHOE YrNpaefsoLLEe OXpPaHHOe YCT-
poricteo "TAPOVAH" — 4033 py6.

N mHoroe, mHoroe apyroe!

Bcerpa B npopaxe Habopkl aetanei
AN CamOoCToATENIbHOM COOpKY, KOpMy-
cbl, paguopetany, marepuans n 06o-
pynoBaHune A5 Nankm.

OnuvcaHve uspenuii CMoTpuTe Ha
http://www.dessy.ru

107113, r. Mockea, a/s 10. 3BO-
HUTE! SAKA3bIBAUTE! Mo 6ecnnar-
HOMY MEXAYropoaHOMY HOMEPY:
8-800-200-09-34 ¢ 9-00 mo 17-30
MSK, no e-mail: zakaz@dessy.ru vnm
Ha caiite www.dessy.ru

Bynere B MockBe — 3axogure!
Bcerpa B Hanuu4um Becb (a ato
cBbille 650 HaumeHoBaHwMit) cnekTp
Habopoe MACTEP KMT, Ekits un
KitLab.Me xpém Bac no agpecy:
r. Mockea, yn. HoBas Bacmannas,
nom 23, ctpoenue 1B, odpuc 305.
Papom cT1. meTpo "Kpacubie Bopo-
Ta" u Tpu BOK3ana.
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Ten. 607-88-18

Mpuém craraii: mail@radio.ru
Bonpocsl: consult@radio.ru

PAOMO Ne 1, 2013

PaspaboTtku rpeyeckux paguonioburenei

KoHTpOonb HanpskeHus akkymynsiTo-
pa (puc. 1 <http://www.modelomania.
gr//images/stories/Endiktis%20taseo
s%204.8v/4V8%20indicator%20%282
%29.jpg>). 310 YCTPOICTBO npenHasHa-
HEHO A1 NPEeAarnoNETHON NPOBEPKU Ha-
NPsXEHNs akKymynaTopHoit 6atapen (e€
TUMN B NEPBONCTONHKKE HE coobiuaeTcs),
nuTarowelnt annapatypy paavoynpaense-
Mol mopenu camonéra. C ykasaHHbIMU Ha
CXEME HOMUHANIAX 3JIEMEHTOB NPU COeau-
HEeHuK yCTpoicTea ¢ baTtapeeit ceetoavion,
HL1 Brniouaercs, ecnu eé HanpsxeHue

Obl 6e3 v3meHeHuin. Ha ueHTpanobHbi
GPOHTABHBIN BBIXOA, NOCTYNAeT ux Cym-
Ma, Mony4eHHas C NOMOLLBID CymMaTopa,
obpas3oBaHHOro peauctopamu R17 n R18.
CurHansl ABYX THINOBLIX KAHASIOR VAEHTYN-
Hbl VI MPEeAcTaBfifaiT coBol pasHoCTb
BXO[HbIX curHanos. E€ nonysaror ¢ nomo-
Lbio TpaHcpopmartopa T1 (KoadpbuumeHt
TpaHcdopmMauymn 1, HOMMHaILHOE CONnpPo-
TuBNeHvie Harpysku 600 Om). BanaHcupy-
10T "BbMUTATENL", NOAAB HA BXOALI WOEH-
TUYHBIE CUTHASTB 1 AOOMBASACh C NOMOLLBIO
nepemeHHbiX pe3nctopos R6 i R7 muHu-
MYMa ThIIOBbIX BEIXOAHBLIX curHanos. Cur-
Han ana cabeydepa o6pasyeTcs na Thino-
BOro, npowenwero yepes ®HY Ha tpan-
auctopax VT1 n VT2.

POMCTBO C MUKPOGHOHOM 1 CTEPEOHAYLL-
Hykamu. Knonkamu S1—S3 moxHo onepa-
TVBHO BKJIKONATH 1 BLIKOYATE 3BYK U PEry-
MpoBaTte €ro rpoMKocTb. B omuyane or
TUMOBOW CXEMbl BKJIIOHEHUS MUKPOCXEMb!
PCM2902, 3peck nobasneH anekTpeTHbiii
mukpogoH BM1. HanpsxeHuve nutanva Ha
HEro NocTynaer OT BCTPOEHHOrO B MUKPO-
cxemy crabunusaropa HanpsxeHus 3,3 B
yepe3d pesuctop R1, HomuHanbHoe Ha-
NPSKEHNE OKCUAHBIX KOHAEHCATOPOB B
OpurvHane He ykasaHo, OHO AOMKHO ObiTh
He meHee 6,3 B.

KommyTaTtop npuntepa ¢ uHrep-
deiicom USB (puc. 4 <http://www.
serasidis.gr/circuits /USB_switch/
images/Scematic.gif>) nossonser ne-
pekmoyate npuHTep (unu nboe apyroe
nepvdepuitnoe USB-ycTpoitcTeo) mexay
AByMA KOMMNbOTEPaMy, Gr3NHECKN HE re-
pecTbIKOBbIBas pasbémbl. HeobGxoaumyio
KOMMYTauuio BeINONHAT pene K1 u K2 no
curHanam MukpokoHTponnepa DD1, no-
cTynaouwmm ¢ ero eeixopa PD3 udepes
3NIEKTPOHHBIE KJIOHN HA TPaH3ucTopax
VT1n VT2,

B opuruHane yka-
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Korpa Ha ykazaHHOM BbixOAe nporpam-
Ma MUKPOKOHTPOJSIIepa YCTaHOBuUNa Bbi-
COKWIN JTIOTMHECKI YPOBEHb, OTKPBIT TOSb-
KO TpaH3ucTop VT1 v cpabortano pene Ki.
Ero koHtaktamu K1.1 k yenam D+ n D-
pa3béma XS2, ¢ KOTOpPbIM COEOAUHEH
NPUHTEP, NOAKMOYEHLI OAHOUMEHHBIE Lie-
nn paszbéma XS3, coOeaAnHEHHOr O C YCoB-
HO BTOPBLIM KOMIMBIOTEPOM. 3TOT KOM-
nbIOTEP MOXET BecnpensTcTBEHHO obme-
HUBATLCS MHbOPMaUren ¢ NPUHTEPOM.

Ocraimmncs B NCXOAHOM KOHTakTa-
mu pene K2.1 yenu D+ u D- paswema XS1,
C KOTOPbIM COCAVIHEH YCNOBHO NEpBbI
KOMMBLIOTEP, NOAKIIKOHEHD! K JINHUAM Nop-
ToB PBO u PB1 mMukpokoHTponnepa.
Y1066 NEpekNounTb NPUHTEP "Ha ceba”,
9TOT KOMMBIOTEP AOSXEH nocnarb no
vHTepdency USB cOOTBETCTBYIOLLIYIO KO-
manay. MNpuHAB €€, MUKPOKOHTpOoNnep
V3MEHUT yPOBEHb Ha Bbixoae PB3, B naH-
HOM cnydqae yctaHoBuT Huskuii. Cocrtos-
Hug TpaH3nucTopoB VT1 1 VT2 n pene K1 u
K2 cmeHaTtcs  npoTUBOMONOXHBIMMA.
Tenepe npuHTEp ByneT coeavHEH ¢ nep-
BbIM KOMMbIOTEPOM, & MUKPOKOHTPOSNEP
DD1 — co BropbiM. HT06B BHOBL MOJy-
4YUTb B CBOE PacnopsixXeHue npuHTep, BTo-
POt KOMMLIOTEP AOSKEH B CBOIO O4epenb
nocnars KOMaHay MUKPOKOHTPRONEPY.

nsi HopmansHOoN PaboThl KOMMYTATO-
pa Ha 06omnx KoMnbloTepax NomkHa OblTh
3anyuleHa paspaboraHHas aBToOpoOM yCT-
povictea nporpamma USBswitch. Ona Ha-
xoauTtcs B apxuee no aapecy <http://
www. serasidis.gr/circuits/USB_switch/
USB%20switch.zip> BmecTe ¢ 3arpy-
304HbIM danioMm NPorpamMmbl MUKPOKOHT-
ponnepa DD1.

He ykasaHHbie Ha cxeme TUNbl 3N1eMeH-
TOB OTCYTCTBYIOT B opurvHane. Crneayer
VMETb B BUAY, YTO MPv OAHOBPEMEHHOM
NOAKJIHEHNY KOMMBLIOTEPOB K pasbemMam
XS1 n XS83 ncTouHmkn Hanpsxenust +5 B
0B0nX KOMMBIOTEPOB OKaxyTCs coeam-
HEHHBIMW NAapanieNbHO, YTO MOXET Npu-
BECTU K VX NOBpexaeHVO. Bo nsbexarvie
KOH}VKTA NOCNEA0BATENbHO C KOHTaKTa-
MU 1 060unX pasbEMOB HEOOXOAUMO BKITO-
41Th No anoay LWoTTku (kaTtonamm K Touke
coeavHerusa uenen Vbus). uonbl nomk-
Hbl BbIAEPXMBaTL TOK, NOTpEebNsembin
KOMMYTaTOpPOM.

3awwmra oT NoMeXx yCcTpoiicTBa, nu-
Taemoro or passnéma USB (puc. 5
<http://www.acomelectronics.com/G
eorgeVita/e170fix_foto/e170fix.jpg>).
Ha Takoe nutaHue paccuntaHb MHOrue
camopesbHble yeTponcTra. Ha npakrtu-
KE& M3 KomMbloTepa Mno uenu nutaHus

X81 XS2
VD1
USB-:B MBE,@‘W U188—A
Vius %] Vous
D= )2 " 2/p-
3 == 3
D+ re D+
—==G2

GND D4 {4 GnD

C1100mk x 16 B

C23,3mKx 16
Puc. 5 e s

Vius B YCTPOMCTBO MOTYT MPOHVKATL MO-
Mexu. Hanpumep, npu npocnywmvBaHnm
MY3biKK OHWM XOPOLLO 3aMEeTHbI Ha CIyX.
[pocToit y3en, BKNoHaeMblii Mexay pasb-
émamun USB komnbloTepa vi nuraemoro ot
HEro yCcTponcTsea, noAasuT noMexu. [uopn,
LWoTtTkn MBR340 3a06Ch MOXHO 3amMeHuTb
06bl4HBIM Aropom 1N4007, Ho Hanpsike-

HVe NUTaHusa Ha KoHTakTe 1 pasbéma XS2
rnocne 39TOr0 CTAHeT 3aMEeTHO HUXe.
KonpeHcarop C2 poskeH ObiTb TaHTaNo-
BbIM, 4TOObI 3PPEeKTUBHO NOAABNATL
KOPOTKME MMMYNLChl. BbICOKOYACTOTHBIE
NOMEXM MOXHO NOMOSHUTENBHO 0CcNabute
depputoBbiMu "OBycuHKamMu”, HaneThiMu
Ha oauH win oba BeiBopa avona VD 1.

"TpurrepHas KHoOnNka" Ha OAOHOW
Mukpocxeme (puc. 6 <http://www.
modelomania.gr//images/stories/
lipo%20stab%206v2/lip0%20stab%2
06v2%20plan.jpg>). NHeeptopsl DD1.1
v DD1.2, oxBaueHHbIE MONOXUTESNLHO
obpaTtHOl CBA3bI0 yepes peauctop R1,
0obpasylT TPUrrep, U3MEHsSIoLWNIA CBOE
COCTOfIHWE Ha NPOTUBOMNOJNIOXKHOE MNpwu
Kax oM HaxxaTtum Ha kHonky SB1. Bnaro-
naps konaeHcatopam C1—C3 obecneuun-
Baercd xXopowaa ﬂOMeXOyCTOVI'-WIBOCTb
haxe npy BbICOKOBOSIBTHOM “"MCKpeHun™
BONM3K ycTpoiicTea. MHeeptopsl DD1.3—
DD1.6 coenvHeHbl napannesbHo, YTO yBe-
NVYMBaET NONYCTUMbIA BbIXOOHOWM TOK ©
No3BONSET YNPaBIATL NOBOBHO MOLLHON
Harpyskon. B cratmyeckoMm COCTosHMM
YCTPOMCTBO MNpaktuyecku He notpebnaer
3Heprum,

R1330% DD1CD4089 5001 3

U6L14Ml71

i

x16B
Puc. 6 -<—‘J—>KBHB 7 DD1

Keuig 14 DD1
C4

74B = 47 MK %

3ameHa mMukKpocxembi 7805 um-
NyNbCHBIM CTAa0MNN3aTOPOM HanpsaXe-
Hua (puc. 7 <http://www.porlidas.gr/
Regulators/Reg5V.GIF>). K[ nuneir-
HBIX  MHTEerpasibHelX CcTabunns3aropos
HanpsxeHvs 7805 1 M NnoaobHLIX 3Ha4n-
TEJIbHO YXYAWAETCH C YBENIMHEHEM pas-
HOCTK BXOAHOIO W BLIXOOHOIO Harpsxe-
HUS. Y UMMNYSIbCHBIX CTabuIN3aTopoB 3TOT
nokasareslb 3Ha4yuTesIbHO Bhilwe. Y7ol
nocTpoOuUThb y3eJ1, CNOCOOHEBI 3aMeHUTb

[ DA1 LM2576T5 0 1 100 sl
4 FB Pwo—— Y Y Y g

1
|

VD1
ZSMBR36(] !
C1 1000 mk x |

x 186 B

I

crabunuzatop 7805, Ha MUKPOCXEME VM-
nynbLCHOro crabunusaropa LM2576T-5.0,
AocrtaroyHo nobaBuTh K HEll BCEro Tpu
anemerTa: agnop LLoTTkm, npoccens n ok-
cupHelin koHpeHcartop. Peavctop R1, cos-
DAoLt HEOOXOAUMYIO AR NPABUIILHOM
paboThl UMNYNILCHOro cTabunMsaropa Mu-
HUMAaJIBHYIO Harpy3Ky, He TPebyeTcs, ecnu

peanbHbI TOK Harpyakuy npesbillaet 5 MA.
BuiBOAbE Mopyna-3ameHbl Ha NprvBEaEH-
HO CXeMe MMEKT HOMEpa, COoBnanalo-
e ¢ Homepamm GYHKUMOHaNbHO aHano-
MM4HBIX BLIBOAOB Mukpocxembl 7805. KN/,
moayna pocturaeT 80 % v cnabo 3asucut
OT BXO/IHOIO HANPsXEHUs!, 4TO BO MHOIMX
cnyyasx nossonser obolTrics 6e3 Tenno-
OTBOAA 1IN YBENINHUTD TOK HAr py3Ku.
BHewHuit BUA caMmonesibHoro Moayns
nokasaH Ha puc. 8. lNepen ycTaHOBKO B
YCTPONCTBO ANS 3amTel OT MEXaHude-
CKUX MOBPEXAEHNI HA HEro HaAeBatoT OT-

Ay

70,
=)

g

Puc. 8

pes3ok TepmoycaxvBaemon Tpybku. Mo
ONUCAHHOMY NPUHUWIY MOXHO 3a8MEHATH
UMNYNbCHBIMY 1 APYTME NIMHEHBIE CTabu-
nM3aropsl.

¥Y3en CuHXpOHM3auuM BKIIIOHEHUS
TakTOBbIX UMNyNnbCcoB (puc. 9 <http://
users.sch.gr/achorevas/ArrayOfMCU_
control_R2.0.pdf>). B HekoTopbix Chny-
4asax, HanpuMep, B MHOMONPOLECCOPHBLIX
cucTeMax MOoBLILLIEHHON HanEXHOCTH,
TPebyeTCs HauvHaTh TaKTOBBLIE VUMMYbC-
Hble NOCNEenoBaTENbHOCTY, MOAaBAEMbIE
Ha NPOLLECCOoPbl CUCTEMbBI, OAHOBPEMEHHO
C TOYHOCTBKO A0 vimnyneca. OpHako npum
ACUHXPOHHOM CUrHAJe BKIKOHEHUA MOXET
NONYSUTLCS Tak, Y4TO NepBbilt N3 NPOoLLea-
LnxX KnanaH mmMmnysbCOB OKaXeTCH MEHb-
et AnMTeNnsHOCTU, YeM OCTallbHbIe, U
CIIMLLKOM KOPOTKUM AJ15t 3arnycka HEKOTO-
PbIX U3 TPyNMbl CUHXPOHU3VPYEMBIX YCT-
poncTe. B pesynerare oHu HauHyT pabo-
Tatb TONBKO CO BTOPOrO TAKTOBOrO MM-
nynbca HECVHXPOHHO C OCTaSTbHBIMU.

B paccmatpuBaeMom y3ne curHan
BKJIIOHEHUS NPEABAPUTENILHO NPOXOAUT
yepes aea Tpurrepa-zawlénkm DD2.1 un
DD2.2, ynpaensemMbix MCXOAHOM NMMYILC-
HOI NOCNenoBaTeNbHOCTHIO U €€ MHBEP-

DD1 74HCO04 DD3 74HCTO08
DD2 74HC75 N
bl DD2 1 1 & B=%
- 16 | | ©
Bkn ~ A 5 ~
0—4 & |6 )_C'
o
12 ©
| & X
(3}
9 N
+5B< K Bbi8. 14 DD1, L 3]

DD3, Beis 5 DD2
Obuy. <—=KBwiB. 7 DD1, DD3, BuB. 12 DD2

Puc. 9
cven. TakToBblE NMOCNEAOBATESIbHOCTY
CLK1—CLK4 HauuHaloTCsi OAHOBPEMEH-
HO, WX NEPBLIE UMIMYNLCHI BCEraa UMeroT
HOMWHANBHYIO ASINTENBHOCTD.
Moarorosun C. POMUK,

r. Yepruros, YkpavHa
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NPUKNAAHAA SNTEKTPOHUKA

Ten. 608-28-38

Mpudm crarei: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOVO Ne 1,2013

pacxona Boabl

M. TKAYYK, r. Anmarel, KazaxcraH

SKOHOMUSI NPUPOAHBIX PECYPCOB, B TOM 4YMUCJIe NPECHOI BOAbI,
cerogHsi nosny4aer BCE Oosnbiiee 3HayeHue. [oBcioay ycTaHasnu-
BaloT c4€r4ymnkmu eé€ pacxopa. Ho nHorga takovi cCY4ETYNK HAXOLUTCS B
nogsasie unu Kosiogue, AOCTyN KyAa AN CYUTbIBAHUSI NOKa3aHum
OrpaHUYeH Unun 3aTpyaHEH. B Takoii cuTyaunuv noMoXXeT npegnarae-
MOe 3/IeKTPOHHOE YCTPOWCTBO, ANCTAHLUMOHHO AYyOnupyioujee noka-

3aHUSI MEXaHUYECKOIro CHETYNKA.

OnmcuBaeMbm ykasartenb pacxopna
BOObLI NpeaHasHayYeH Ans auctaH-
UMOHHOM MHAMKaUUU N XPaKeHVa B 3HEepP-
rOHE3aBUCVIMON NaMATU MUKPOKOHTPOA-
nepa nokasaHuii CH4ETHMKA BOMbl, OCHa-
LEHHOrO KOHTaKTamu, 3aMblKaloLLWmMNCs
Npuv Kaxa0M NPOXoae HEPE3 Hero onpeae-
JIEHHOW NMopuuu BOABI, B A@HHOM Clly4yae —
10 n. MNpubop 3KcnNyaTmpyeTcs co CHET-
qukom E-T QN 2,5/40 K10.

TexHu4yeckme xapakTepmcTukm
MakcumanbHbit oTcHéT, M° . . .999999,99
[uckpeTHocTs cuéta, m° (1) .. .0,01 (10)
HanpsxxeHve nutanua, B ... .. .. ..
OnvHa coenuHuTenbHOW nu-

Hun, M, He Gonee . ............ 1200
ConportuBneHue  coenuiHu-

TeNbHON NuHuK, KOM, He

OOIIEE .. n wiviisvs e wnosin o) wiisimion 45 a8 1

OnHa 13 ocobeHHOCTER, KOTOPYIO Npu-
LWAOCh yunTHIBATL NpY paspabortke ycT-
poNCTBa, — 3HA4YUTENbHOE PaCCTOAHVE
MEX/y MECTOM €ro YCTaHOBKY 1 Haxons-

LMMCSH B BOAOMNPOBOAHOM KONOAUE CHET-
4Ynkom. CBA3b MEXY HYMU — MO ABYXNPO-
BOAHOMY kKabento. B Takux ycnoBusx npu-
LWIOCh NPUMEHUTL FaNbBAHUYECKYIO pas-
BA3KY BXOAHbLIX LENEn, HENOCPEACTBEHHO
CBA3aHHBIX CO CYETHMKOM BOALI, 1 OCHOB-
HOro osioka, 4yTtoObl CHU3WTL A0 MUHWU-
ManbHOro YpOBHA nomexr n obecneunTb
6e301MBOO0YHBIN CHET. KOHCTPYKUMA Mexa-
HU4YECKOro CHETHMKA BOABI rapaHTupyer
QNIEKTPUHECKYIO M3ONALUMIO OT BOAOMPO-
BOAHBIX TPYD 1 APYrvx TOKONPOBOAALLMX
JeTanen Haxoasiulerocs B HEM Aarqmka
VIMMYJIbCOB (FEPKOHA), @ COeanHUTESIbHAS
NNHUA 3a3emiieHa TONbKO CO CTOPOHbI
INEKTPOHHOrO yKalarens pacxoaa.

B cnydqae otknoueHusi nutanmna ykasa-
Tena HakonneHHas wnHbopMauua coxpa-
HAETCH B IHEProHE3aBUCUMON NaMsT ero
MUKPOKOHTposInepa. lMpeaycmMoTpeHa BO3-
MOXHOCTb NepechLinarb rnokasaHus CHET-
quka ana pansHenwein obpaboTkn B KOM-
nbtotep yepe3 COM-nopt. Umeetcs pyu-
Has ycTaHOBKA Ha4yasbHOro 3Ha4YeHusl Ha
Tabno ykazatesns. Ona HeoOxoauma, Ha-
npumep, 4Tobbl NPUBECTN €ro nNokasaHus

B COOTBETCTBME C MNOKasaHusiMm mexaHu-
HEeCKOro cyéTuuika, nNo curHanam KoToporo
OH paboTaer.

Cxema ycTpoicTBa nokasaHa Ha
puc. 1. B HEM NprYMEHEH MUKPOKOHTRON-
nep PIC16F876A (DD1). Onsa paspaboTtku
ero nporpammbl UCMNoSb30BaSICA 3arpy-
XKEHHbI ¢ canTa www.mikroe.com naker
MikroBasic PRO for PIC V3.2c. Ha atom xe
caiite noagpecy http://www.mikroe.com/
eng/products/view /476 /pic-
microcontrollers-programming-in-
basic/ MOXHO HanTK ero onucaHue.

Kogbl 13 NpuioXeHHOro K craTbe
¢danna CW1_16F876.hex Heobxoanmo
3arpy3vite B NPOrpaMMHy0 Namsite MuK-
pokoHTponnepa. WCxXoaHbIii TEeKCT Npo-
rpammel CW1_16F876.mbas ¢ nogpobHbI-
MW KOMMEHTapUaM1 HaxOOUTCA B nanke
soft CW_16F876 npunoxeHus. Tam xe, B
daine _ Lib_Lcd8.mcl, umeeTcs 6ubnmno-
TeKa NporpaMmMHbIX NpoLeayp, Heobxoau-
MbIX ang ynpasneHns XXKKU no ocemnnpo-
BOAHOI LWMHE AaHHBIX. A B TEKCTOBOM
danne instruction.txt conepxwvtces kpatkas
MHCTPYKUMS Nno cOopkKe nNpoekTa B cpene
MikroBasic PRO, kotopas GyaeTt nosesHa
NPy BHECEHUN U3MEHEHUIA B NPOrpamMmy u
€€ NOBTOPHON KOMOUIAUNIA.

Ykasarenem pacxoja Boabl yrnpasnaoT
C NoMoLLbio kHonok SB1 v SB2. ndopma-
umsa BeiBoauTes Ha XKW MT-16S2H-2YLG
(HG1), umerowmic e cTpoku no 16 cum-
BONOB. C MUKPOKOHTPONNEPOM OH CBA3aH
No BOCBMUMPOBOAHON LWMHE AOaHHbIX. B
KOMMbLIOTER CBEAEHUS NMEPenatoTes Yepes
npecbpazoBarens ypoBHein MAX232CPE
(DA4) 1 pasbem X2. Mepenayy 3anyckaroT
Haxarvem Ha kHonky SB2. Bonee noapo6-
HO 06 3TOoM ByAeT pacckasaHo HUXe.

MutaloT NPnbop NOCTOSIHHBLIM Hanpa-
xeHnem 12 B, nonaHHbiM Ha pa3bém X1 ot

R1410x | HCIMT-A16S2H2YLG
/IR10 [/ R12 R13 oL enol Lep
/10 |/ 1Cx 10k {g’ L2 0ce
U1 TLP624 3 Lo c9 n - c17BB
1 - a0 Tmcx16B  vaxozocpe 1M
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IomeLR|veu| RBO (21 ; - C10 il e c18
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2 RAT RB2 £5—p 8 pa1 |_I'_ |
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25 5 DB2 T | > |{T10
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RB5 5 1 11
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14 2E6 3
- DB7 ™D
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RC2 16|
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Moboro UCTOYHWKA (Hanpumep, oT
ceTeBOro aganrepa) ¢ gonycrtu-
MbIM TOKOM Harpy3ku He mMeHee
0,3 A. Vcnonb30BaHHbIA pasbéM
ponxex ObITb COBMECTVM CO LTe- |«
KEepoM agantepa. 2

SNEKTPUNECKU N30NUPOBAHHLIN
OT OCHOBHOW YacTu npubopa Bxoa-
HOW y3€51 NUTAeTCst HanpsiXeHnem
12 B, nony4aemblM C MOMOLLLIO
UMNyNLCHOrO npeobpasoBarensi
HaNpPsHXeHust  Ha  MUKpocxXeme
IR2153D (DA1). Cxema npeobpa-
30BaTe’isi 3aMMCTBOBaHa 13 CTaTb
A. Oenapmbl "ManoMoLUHBIA UM-
NyJ/IbCHBIN UCTOHHUK NUTaHns” ("Pa-
ovo”, 2010, Ne 5, c. 19, 20). Bul-
NPSIMUTESNb UMMY/ILCHOIO  Hanpsi-
»eHusi cobpaH No MOCTOBOM Cxeme
Ha avopax VD1—VDA4. Tak kak no-
TPEbNsSieMbIl BXOOHBIM Y3/I0M TOK
HeBenvK (0kono 4 MA), nHterpans-
Helll ctabunuzatop DA3 — mano-
MOLLHBINA.

OcranbHasi 4actb npubopa no-
JiyjaeT HanpsbkeHvie nutanvst 5B
OT VHTErpansHoro crabwnvaaropa
DA2. MNMopceeTtka nHovkatopa HG1
(pvikcnpoBaHHOI SIPKOCTKV) NuTa-
eTcs Hanpsbkenviem 12 B yepes pe-
3unctop R15.

BxogHown ysen npubopa npen-
cTaBnsier cobol TPaH3UCTOPHbLIN
Tpurrep LWmnurta. B KONnekTopHyo
Uens Tpanauctopa VT2 BKAKYEH
vanysarowmin guon, ontpona Ul. OnTpo
V30NMPYyeT MUKPOKOHTPOSUIER OT uenei,
CBSI3aHHBIX C FePKOHOM MEXaHW4eCcKoro
cyeTyuka. [AByxnpoBOAHbIN kabens OT
repKoHa, 3aMbIKAIOWErocst Mpu NpPOXox-
LeHVn Yepes cHETYMK kaxasix 10 n Boawl,
NOAK/MOYAKOT K KOHTakTam XT1 un XT2.

Uwudposon ykazatens pacxopa BOOb!
cobpaH Ha ABYX MaKeTHLIX niarax, nome-
LEHHBIX BMEecTe ¢ nnaron moayns XXKU B
MnnacTMaccCoBBI  KOPNyC  pasMepamMmu
150x120x46 mm (pmc. 2). Knonku SB1 u
SB2 ycraHoBneHsl Ha Nnare MUKPOKOHT-
ponnepa. Nx yonnmHEHHbIE ToNKaresiv npo-
nyuieHsbl B OTBEPCTUISI HA JINLIEBOI NaHenu
KOprnyca v BbICTYnawT Haz Hel. Ha aton
Xe naHenu ykpernnéuw ceervoguopn HL1.
HY1o0bl 3aumTUTE XKKW OT noBpexaeHuit,
OKHO 15t HEro B NULEBOW MaHE MOXHO
3aKpPbITe HAKNaAKoO U3 OPraHu4yeckoro
crekna.

Ha BTopoin nnate cobpaHbl UMMysLC-
HbI NpeobpazoBaTesib HANPSHKEeHUs!, Min-
TaeMblin OT Hero Tpurrep Wmurta v ycra-
HOBJieH npeoOpasoBartesib yposHen DA4.
B HWXHEN 4acTu Kopnyca HaxoOsTcst
pazbémbl X1, X2 n 3axumbl XT1—XT3 ansi
MPUCOELAUHEHVIS FEPKOHA U 3a3eMIIeHs!.

Tpanauctopel 2SC1815 MOXHO 3ame-
HUTL NOOLIMUK 13 cepuit KT3102, KT315,
KT503. Bmecto gvopoe [1220A wvicnonb-
3yI0T ManomolHble avoasl Wotku. Mpu
XenaHuv 3HAYUTENEHO YMEHbLUUTE raba-
PUTBI YCTPOMCTBA MOXHO, MPUMEHUB B HEM
3NIEMEHTHI /151 MOBEPXHOCTHOIO MOHTAXA.

TpaxchopmaTop T1 HamMOTaH Ha KOJib-
LEBOM MarHutTonpoBoge TunopasmMepa
17x9x5 MM 13 dpeppurTa C MarHTHON NPo-
HuuaemocTteio 2000 nposopom MAJILLO
nvamvetpom 0,12 mm. MNepBuyHyo 06MOoT-
Ky, cocTosiyto n3 20 BUTKOB, Hamarhbl-
BalOT NepBoOin, pacnpepensist €€ BUTKWU
PaBHOMEPHO MO BCEMY MarHUTONPOBOLY.
3Ty 0O6MOTKY MOKPBLIBAKOT C/IOEM TOHKOW

L Puc.2-

HTOPONNIACTOBON NEHThI, a MNOBEepPx Heeé
PaBHOMEPHO yk/iaasiBatoT 29 BUTKOB BTO-
PYHHOW OOMOTKW.

MopctpoeynbiM peanctopom R14 yc-
TaHaBAVBAKT HEoOXOAUMYK KOHTPACT-
HOCTb u3o0paxenusi Ha XKWU. fApkocTtb
€ero noacBeTKN MOXHO N3MEHsITb, Noabu-
past peanctop R15.

Mocne 3asepluenvss COOPKU YCTPOM-
CTBa ¥ NPOrpaMMUpPOBaHnsi MUKPOKOHT-
ponnepa BKJK4YAEM NMUTaHWE, NpW 3TOM
NPOVICXOOUT VHULMANM3auusi MUKPOKOHT -
ponnepa v XKW. Ha nipgukaTope nosielisi-
€TCst 3aCTaBKa: B NepBou cTpoke — "V1.3
Almaty 2012", Bo BTOpoit — "E-T QN
2,5/40" (Tvin c4€THmnka Boakl, ans padoTwl
C KOTOpLIM MpeaHasHayeH npubop).

Yepes 3 ¢ npubop nepexoavt B
pabounin pexuvm. Tatno XKW npu-
obpertaer BWA, MNOKA3aHHLIN Ha
puc. 3. BbiBeoeHHoe 4vcno —
CYMMapHbIl pacxof, BoAbl B Ky-
Ounyeckrx MeTpax, COXPaHEHHLIN B
EEPROM MuKpOKOHTpONEpa B
MOMEHT 3aBepLUeHUsi NpeabiayLLe-
ro ceaxca pabotbl. [py nepsom
3anycke npubopa 310 HayYaibHOE
. 3HayeHvie, 3anucaHHoe B Nporpam-
Me. Tpetuin [ecsiTUNHBING 3HaK
rnocse 3ansitol NpucyTCTBYET Ha
Tabno nvwb ons eavHoobpasusi
rMoKazaHW MEXaHNYeCKoro v a5iex-
TPOHHOrO cyétuymkoB. OH Bcerma
OCTaeTcst PaBHbIM HYJIO, TaK Kak B
nocnepHwin nocrynaer vHdopma-
Unst b O KaXaoM AeCAToM
nutpe (0,01 m®°) napacxopnosaHHo
|| BOAbI.

Ecnuv Tenepb ABaxabl 3aMKHY b

' saxumbl XT1 u XT2, vimutupyst
3TM paboTy repkoHa B CHETHWKE
Boakl, Tabno XKW npumer Bug,
NnokasaHHbii Ha puc. 4. Takon xe
peaynLTaT MOXHO NONYYUTh, HAXaB
[Ba pasa Ha NOAKHOYEHHYIO nocne
ontpona U1 napannensHO Bxopy
RA1 MUKPOKOHTpOJNEpa KHOMKY
SB1. H4To6bl NPOBEPUTEL NPaBWIIb-
HOCTb 3anvcK 1 XpaHexusi Nokasa-
HUlA cu€tyrka B EEPROM mMukpo-
KOHTPOJIEPa, ClenyeT BblKIoYUTb
nuradne ykasarensi, HanpvMmep,
BbIHYB CETEBOW aganTtep w3 PO3ETKY, U
4yepea HEeKOTOpOe BPeMsi BKIIOHUTL €ero
BHOBb. [locne BeiBopa 3actaBku Ha XXKU
LOKHO ObiTh aBTOMATUHECKW BOCCTAHOB-
JIEHO 3HaYeHve, KOTopoe OblNo Ha HEM 00
BLIKJIIOYEHWSE.

[MNocne KpaTKkoOBPEeMEHHOr O HaxaTusi Ha
kHonky SB2 Ha tabno XKW 6ypneT BuiBepe-
HO coobLeHue, NOKa3aHHOEe Ha puc. 5, 1
Ha4YHETCsi Nepenadya oTOOPaXEHHOIo Ha
Tabs10 3HAYEHWSsI NO NOCNen0BaTeIbHOMY
vHTEepdency. HYTobbl kOMMbLIOTEP CMOF
NpUHATL UHPOPMaLUUO, pas3beémM ero
COM-nopra ponmxeH ObiTb COEOVHEH C
pasbeEMOM X2 ykasartens pacxopa v 3any-
LeHa KOMIMBIOTEPHAS MPOrpaMMa, NpurHn-
matouas n obpabartsiBatoLlas nepegasae-
Mbl€ CBEOEHUsI.

Peaynstar cyéta nepepaétcsi Ganta-
MU, K@XObI U3 KOTOPbLIX COOEPXUT 3Haqe-
HUst ABYX AECATUNHBIX L] BLIBEAEHHOIO
Ha XKKW 4ucna, Ha4dunHasi ¢ ero crapLiero
paspsina. Mexay 6aritaMn AByx Miazlumx
undp Lenon 4actu u nepsbixX AByx undp
ApoGHoit yacTn nepepaércs Gant 0x2C —
koL cumBora "3angTasi”. MNocnegHsist und-
pa, BCerga paeHas Hyso, He NepenaeTcs.
Takvum obpasom, obiast annHa coobiue-
Hust — 5 Gant. MNepepaya npet co CKopo-
cTeio 9600 Bop, ¢ vHTepsanamn 0,1 c.

Yepes 0,5 c, korpa nepepaya Oyper
3aBepllena, Tabno XKW npumer Bug,
rnokasaHHbl Ha puc. 6. Ecnv Tenepsb ewe
pas Haxatb Ha kHoMKy SB2, nporpamma
HAYHET BLIMNOJTHATLCS BHOBb, Y1 MOCHE OTO-
OpaxeHusi 3acTaBky NpUBOP NPOAOIKUT
NpYHUMAaTL UMMNYSLCHl OT CHETHMKA BOABI.
Ecnu xe HaxaTb Ha kHonky SB1, Gyper
NpPenocTaBfeHa BO3MOXHOCTb BPYHHYIO
“3MeHUTb xpansiumiics 8 EEPROM mukpo-
KOHTPOJIIEpa peaysbTrar CHETa. 3TO MOXET
notpeboBaTLCs, Hanpumep, Anst Toro,
4TOObLl YCTAHOBWUTLE WOEHTUYHBIE MOKa-
3aHUS MEXaHU4Yeckoro 1 3NeKTPOHHOro
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NMPUKNAOHASA SNTIEKTPOHUKA

Ten. 608-28-38

Mpuém crarteii: mail@radio.ru

PAAMO Ne 1, 2013

Bonpocsl: consult@radio.ru

CHETUYMKOB. N300paxeHne CMEHUTCS noka-
3aHHBIM Ha puc. 7. LUudpa 4 B BepxHen
crpoke XKW o3Ha4aeT crapluyto, yCnoBHO
HETBEPTYIO rpynny v3 AByx undp pesyrnbra-
Ta cyETa. PsiioM B TO Xe CTpoKe BhiBeae-
HO 3HA4YeHVie 3TOM rpynnkl.

JonyCTM, HY>XHO YyCTaHOBUTbL Ha Tab-
no 012345,670. Haxumaem Ha KHOMNKY
SB2, v undpsl 00 B BEpXHEN CTPOKE CME-
HstoTes undpamu 01. Ecnn vaxatb v
yOEPXUBaTb 3Ty KHOMKY, OHW OyoyT Me-
Hsitbest oT 00 po 99 no kpyry. Mpu pocTun-
XEHUW HYXKHOMO 3HaY€HUsi KHOMKY cnenyer
otnycTuTh. ECnn "npockounnn”, Haxartne
Ha KHOMKY NPUAOETCS NOBTOPUTL. HudkHsist
cTpoka Tabro He N3MEHSIETCSI.

Janee Haxvimaem Ha kHonky SB1. Lud-
pa 4 B BEPXHEN CTPOKE CMeHsieTcst und-
poit 3, 1 BLIBOASITCA ABE Cneayowmx Lyd-
pbl pesynsrara c4éra. Haxartvem Ha kHor-
Ky SB2 ycraHaBnvBaem vx pasHbiMuK 23.
Tabno XKW npuHymMaeT Buf, NokasaHHbIN
Ha puc. 8. AHanorniHsiM obpazom usme-
HAEM BTOPYIO ¥ NEepByld rpynnbt uudp.
[Nocne 3Toro ewe pas HaxrMaem Ha KHOM-
Ky SB1. Ha tabno XKW nosiBnsietcs: yxe
3Hakomoe cooblieHve (cMm. puc. 6), HO C
HOBLIM 3HAYEHWEM pacxona Bomb.

Ecnuv ponyiuera oumbka, MOXHO BHOBb
Haxartb Ha KHONKY SB1 1 noBTOpUTL NPO-

|

Lenypy Beoza 3aHoBo. Ecnn xe 3HadeHne
BBEOEHO MpaBuibHO, HaxaTuem Ha SB2
BO3BpallaemM ykasatens B paboyvii pe-
XXM (pmc. 9). Mpy oTCyTCTBUM HaXaTWiA
Ha kHonky SB1 vnun SB2 B Teuenve 30 ¢
BO3BpalleHVe B 3TOT PEeXVM Npon3onaeT
aBTOMATUHECKW.

Hepocrartok onucanHoro umndgpoBoro
yKazaresisi pacxofa Bofibl COCTOUT B TOM,

YTO MPU OTKIKOHEHUN NUTaKoLLEn CeTu
CHET npekpaw@aercsi. Ero MoxHo ycrpa-
HWUTb, BKJIKOYMB NapaniesbHo BeiXony ce-
TEBOro agantepa, NUTAaLLEro ykasartersb,
akkyMynsitopHyto Gartapeto Ha 12 B. Eé€
EMKOCTb fomKkHa OblTe [OCTATONHOU Ansi
paboTel ykazatensi B TeYEeHWe CcamMoro
MPOAO/IXUTENBHONO OTKITIONEHUST CeTH.
MowHoCTs anantepa ponxHa ObiTe O0-
CTATO4YHOW HE TOJNBKO ONst NnTaHus ykasa-
TenNs, HO ¥ ANst noa3apsiakv barapeu.

Ecnn paccrosiHve mMexagy MexaHwue-
CKNUM CHETHUKOM BOObl 1 3NEKTPOHHbLIM
yKasarenem HEBENVKO U HET K TOMY Xe
HEeoOXooMMOCTU nepecunate nHpopMa-
LMIO B KOMNLIOTER, MPUBOP MOXHO 3HA4YU-
TeNbHO YrpocTuTh. B aTOoM crnyyae va Hero
VICKJIONAIOT MMNYNbCHLIA npeobpasoea-
Tenb HanpsikeHuvs (Mukpocxemer DAT u
DA3), Tpurrep LmMmutTa Ha TpaHaucTopax
VT1 n VT2 ¢ ontporom U1, npeoGpasoea-
Tenb ypoBHsi DA4, pazbem X2. epkoH
CHETHYMKA MOOKAHAT napasnsesibHo
kHonke SB1.

Ot pepaxyum. [NporpamMma MUKpPOKOHT-
posnnepa ykasaresns HaxoauTest no agpecy
| ftp://ftp.radio.ru/pub/2013/01/CW
I 16F876.zip Ha Hatuem FTP-cepsepe. ‘

HOBOCTU
BELLAHUA

Okon4anmne. Hawanocm. Hac. 18

"MpaBocnasxoe papno™, 05.00—09.00,
13.00—17.00 — na vacroTe 828 kI,

"Paguo Poccuu™, 01.00—21.00 — Ha
yacrorte 873 kI,

“"Papno Mapus”, 04.00—20.00 — Ha
yactote 1053 kly;

"Papno Teoc”, 03.00—19.00 — Ha
yacrtoTe 1089 kl'y;

"Papno 3Beapa”, 03.00—21.00 — Ha
yacrtore 1440 kl'y;

"fonoc Poccun”, 14.00—15.00 un
16.00—17.00 — na yactore 11830 kly,
17.00—19.00 — Ha yacroTe 1494 kIu.

(UcToyHuk: http://spb.rtrn.ru/
info.asp?view=7007).

HOBOCTU YKB

BEJIUKUE NYKWU. Pagunoctanuvio
"DFM", HaxoasiLLyoCst B AECSTKE CaMbiX
nonynsipHeix B Poccun, ¢ HosiOpsi 2012 1.
MOXHO cnywaTts B Benukux Jlykax Ha
YactoTte 90,5 MIu.

KOCTPOMA. Mo peaynsraram KOH-
Kypca PepnepansHO KOHKYPCHOM KOMUC-
cun no Tenepaguosellannio  (OKK)
papuocTtavums "tOmop FM™ nonysvna
npaso Ha BewaHne B KocTtpome Ha
YactoTte 99,3 My ¢ MOLWHOCTLIO nepe-
natymka 0,5 kBT.

NMETPO3ABOJCK, Kapenus. B apu-
pe KapenbCckol CTOoNnUbl Ha 4YacrtoTe
104,3 My Havana Beuwjaine paguocTaH-
umst "MAXIMUM".

PA3AHb. B Hosibpe B PA3aHu Ha
yactote 106,7 Ml Havyana cBOE Beua-
HuVe paguocTanuust "KEKC FM",

TATAHPOT. Papwoctasuma "Pagwo
Mwup" (cnoran — "lMepsoe pobpoe pa-
OVo”) Hayana BeuaHve B TaraHpore Ha
qactote 105,9 Mly. CaiTt papwvocTtan-
unu: <http://radiomir.fm>.

YNIbAHOBCKAS OBJ1. B HosiOpe «
pervoHanesHO ceTn BewaHusi "Love
Radio” npucoeaunnuncst ropon Aw-
MUTPOBIpag, 4YacroTa BewaHus —
90,2 MI'y.

3APYBEXHBIE CTPAHbDI

UCNAHUS. Papnocranuuvs "Mexay-
HaApPOLAHOE NCNaHCKoe Papno™ ¢ HOROPs
2012 r. npowvsBena pe3koe CoKpatieHne
CBOEro VHOBEUaHVsi, NPEVMYLLECTBEH-
HO B HanpaBnevnn CeBepHon AMepukun
v EBponbl. 3TO peweHue kacaercs
TPaHCASLWIA B yKa3aHHble PErunoHbl Ha
WCMNAaHCKOM, aHrnmuinckom, paHuys-
CKOM U MOPTYranbCKkOM s3blkax. B
pewennn "The Corporacion de Radio y
Television Espanola, S.A" (RTVE) co-
obLlaeTcs Takxe, 4TO BellaHne noka He
npekpawaeTcst Ha 30Hbl, IOe pasBuThe
HOBHBIX TexHonorun v NuTepHera 3a-
TPYOHEHO. Tak 4TO NporpaMmel Ha pyc-
ckom si3elke ¢ 17.00 po 17.30 Ha vacrvo-
Te 11755 kMY (Cc noHepenbHWKa NO NsiT-
HULY) no-npexHemy OynyT 3By4aTe B
adwvpe.

NOJILLUA. PagvocTaHuus "Monsckoe
pagno” B 3UMHEM CEe30HE BeljaeT Ha
NONLCKOM, 6GEN0PYCCKOM 1 PYCCKOM $i3bl-
Kax. Onst TpaHcnaunin BnepBbie nCnosib-
3yetcsi nepepatink B Koctunbpopne,
Bonrapusi. Pacnucanve TpaHChasiuvin:
14.00—15.00 no nonyaca Ha PyCcCKOM 1

GenopyccKoM €3blKax — Ha 4acToTe
12095 kly; 17.30—18.30 — nHa Genopyc-
ckom, 18.30— 19.00 — Ha pycckoMm Ha
yactoTte 6000 k.

NMPUOAHECTPOBBE. KopoTKOBOMHO-
Bbl€ TpaHCcasuun paguoctadunm "Pagno
MNpuAHECTPOBLS™ HA PYCCKOM A3bIKE — C
19.00—19.30 n 21.00—21.30 na yacTto-
Te 7290 kl'y. Ha cpepHux BonHax — Ha
vyactote 999 iy ¢ 03.00 po 05.00 Ha
PYCCKOM si3bike, Ha 4Hactote 621 kl'y, ¢
17.00 po 22.00 — Ha pyccKoOM, yKpauH-
CKOM ¥ MOJIJ@BCKOM n3bikax. Beujanue
Ha BCEX 4acToTax — C NOHeOenbHUKa rno
NSATHALLY.

TYPLUS. Tpancnsiumm pagyocTtaHumv
"Tonoca Typuuun™ Ha PyCCKOM $i3blk€ — C
14,00—15.00 Ha yacToTe 9410 «l'u.

TEJEBUOEHUE

B Hosibpe 2012 r. B UnTepHeTe (http://
www.ptvr.ru) Havan paboty oduumans-
Hel1 caiT "OO6LLecTBEHHOro Tenervae-
Hust". Ha cante ectb uHdopmauusi o
PYKOBOACTBE KaHasa, a Takxe O cocTase
HabnopartensHoro v 0OLLECTBEHHOIO CO-
BeTOB. Kpome TOro, Ha MHTEPHET-CTPaHu-
L€ KaHana ykasaHbl ero uenv v 3ajauv,
nporpaMmmHast NOJIMTUKA 1 NCTOPWst CO3-
naHus. Takxe Ha canTe ecTb pasgen "[e-
navte TB BmecTte C Hamu", B KOTOPOM
BCEM XenawllvM npennaraioT npuckl-
nate CBOW vpoev no nosopy Gyaywero
Tenekadana.

Cam kaHasn HayHET Bellanve B UH-
TepHeTe B sHBape 2013 r. Cyast no
CHETHUKY, pasMeLLEHHOMY Ha caute
OTB, B 3adup TenexkaHan BuIAOET, KaK n
nnaHuvporanocb, 19 masi cnegyowero
ropa.

Xopowuero npunema mn 73! 5



CeTeBoe NnuTaHue cBeToaAMoOOHOro

cBeTuJibHUKa "K48"
A. BYTOB, c. Kyp6a Sipocnasckoii 06i1.

MpuobpeTs NMOHPaBUBLUMIICS CBETOANOAHbIN CBETUJIBHUK, aBTOP
6bICTPO BbISICHUII, 4TO MPOAOCIKUTENBHOCTL paboTel 3TOro npubopa
6e3 3aMeHbl YCTaHOBJIEHHBIX B HEM rasibBaHU4eCKuUX 3JIEMEHTOB
cmwkom masna. OH nepeBEs CBETUJ/IbHUK Ha CEeTeBO€ MuUTaHue, a
3a04HO NPeAyCMOTPEST HECKOJIbKO PEXUMOB paboTsl.

/ OMMNAKTHLIA CBETOAVOOHLIA CBETUSIb-
_HVIK, UMEHyeMbIl1 Ha yrnakoeke "3PA —
CBETOAVNOLHBIN KEMMWUHIOBLI  DOHAPb
K48", nMeeT xopolvii OusainH Kopnyca.
OCHOBHBIE OCTOMHCTBA 3TOI0 U3AENNsSt —
BbICOKast SIPKOCTb 1 HU3Kasi LeHa CBETU b~
HUKa, WUCXOOsi U3 KOTOPOW, CTOUMOCTb
Kaxaoro n3 48 yCTaHOB/IEHHBIX B HEM
Genbix CBEepPXbsiPKX CBETOAVIOLAOB MOJy-
Yaetcst B 4...5 pa3 mMeHblJEe LeHbl CaMoro
[EeWweBoro OTaensHoO B3SATOro "6enoro”
CBETOAMOAA B PO3HWYHOW Toprosne. [u-
TaeTcst CBETWILHUK OT TPEX ranbBaHuye-
CKUX 3J1IEMEHTOB Tunopaamepa AA.

C3680H x ~250 B

TOK KoHpeHcaTop C3 v peauctop R6 no-
CTyrnaer Ha MOCTOBOM BhINPAMUTENb
VD1—-VD4. Mynscaummn BBINPSIMAEHHOO
HaNPSHXEHUA CrNaxvBaloT KOHOEHCATOPL
C7, C8, 4To ycTpaHsieT MepuaHue CBeTo-
nvopos EL1—EL48 ¢ yactoton 100 'y v
NoAaBAsiET BCMNIECKN TEKYLLErO YEPE3 HUX
TOKa Mpu BKIIKOYEHWW B CETb YU NOL, Aeit-
CTBUEM VMNYSLCHBIX NOMEX. YPEe3MEpPHbIIA
POCT HanpsbkeHusi Ha KOHAeHcaTopax
C7,C8 npu o6pbiBe Lenu CBEeTOANOOOB
npenorvepailaer sapucrop RU1.

Ecnvn B nomeuieHuv, roe yctaHoBneH
CBETWILHUK, TUXO, KonaeHcartop C10 pas-

3akpotoTest. Tok yepes peavctop R20 npe-
Kpatutcs, a vepes ceeroovogsl HL1—
HL48 yBenuuntcst o 20 MA, OHU CTaHyT
CBETUTE C MakKCUMAsbHOW SIPKOCTbIO.
YBenuueHusi noTpebnsieMoro oT ceTn Toka
MO CPABHEHWIO C PEXVUMOM CPEOHEN SipKo-~
CTY HEe NMPOUCXOAUT.

Cnenyetr OTMETUTb, HTO MPOAOIXU-
TENBLHOCTb CBEYEHWS C MOBLILUEHHOWN sip-
KOCTHLIO NOCHE NPeKpaLLeHuisi BLI3BaBLIEro
nepexopn, B 3TOT PexXwM 3ByKa 3aBUCUT B
OCHOBHOM OT MOCTORHHOW BPEMEHW Lenu
C10R11 v cTeneHu npeBbILIEHNS BLINPSIM-
NIEHHOIO HAMPSHKEHVst LUyMa Haf nopo-
roBbIM Hanpsxennem Tpansuctopa VT1.
Mpw Nnoporoeom Hanpsxenun okono 0,9 B
OANVTENBbHOCTL BLIAEPXKW MOCNE OAVHOY-
HOIro XJiornka B nanowu oynet 6...7 MuH.

Peauctop R10 ycTpansier HeratuBHoe
BAUSIHNE TOKa yTeukn konpgexcatopa C6
Ha paboTy BpemsizagatoLlen uenn. Bnaro-
napst Tomy 410 TpaHaucTtopsl VT1 n VT2
oGpazytoT Tpurrep LLimutra, cmeHa sipko-
CTW CBEYEeHUsi CBETOAVOOO0B MPOVUCXOANT
CKaYKOM W UCKJTIOHAETCSl YaCTUYHO OTKPbI-
TO€e cocTosiHve TpaHaucTopa VT3, conpo-
BOXAAKOLWEeecsi pacceviBaHVeM Ha HEM
GonbLuoin mowHocTu. Konpgencatopbl C2 v
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Puc. 1

OpHako obewsaHHas NpPooonXuTesib-
HOCTb PaboThl CBETWIbHUKA OT OAHOrO
KOMIMIEKTA LLESIOYHBIX 3/1IEMEHTOB 15 4 Ha
camMoM perne He npesoiaeT 2...3 4. [leno
B TOM, 4TO BCE 48 CBETOAMOO0B coepmnHe-
Hbl MapannensHo 1 CyMMapHbli noTpes-
nsiemMbll UMy OT BaTtapen nuTaHns TOK
nocturaet 0,8 A. Tak kak CTOMMOCTb KOM-
MAEeKTa CBEXWX LUENOYHLIX 35EMEHTOR
Tunopasmepa AA cpaBHuMa C LEHOW ca-
MOIro CBeTWIbHUKE, ObINo peweHo npu-
cnocobutk ero ans NuTaHusi ot OLITOBON
cetn 220 B.

Cxema nepepenaHHoro "KemnvHroBo-
ro ¢oHapsi” npencrasnena Ha puc. 1. Ox
MOXeT paboTaTh B pexXnMax Makcrumarb-
HOW, cpepHen v Masol SIPKOCTU CBeYe-
HUst. U3 pexwvma cpegHel sipkocTv Ha
PEXVIM MakCMabHOW SIPKOCTY €ro nepe-
K/IIO4E@eT Ha HEKOTOPOE BPemst Mo 3BYKO-
BOMY CUFHany (Hanpumep, Xnorky B nano-
LK) BCTPOEHHOE akycTuyieckoe pene. B
3KOHOMWYHBIN PEXUM MaNion sIPKOCTU
Nepexoasit BPYYHYIO, Pa3MbiKasi KOHTAKTHI
BhIKSrOYarensi SA1.

[Npy 3aMKHYTOM BhIK/IHOYATENE CETEBOE
nepemenHoe Hanpsbxenvie 220 B yepes
nnaekyto Bcraeky FU1, orpanuamnsaiowme

ps>xeH, noneson TpanaucTop VT1 3akphiT,
GunonsipHeie TpanaucTopsl VT2 n VT3 or-
KPbIThl Y 4aCTb TOKA, OTAABAEMOro NCTON-
HVIKOM MUTaHusi, OTBETBNSIETCS OT CBETO-
nvopnoe B pesvctop R20. CeeToavionsl pa-
GoTatoT Npu Toke 6,5 MA, 4TO pesKo yee-
JIMYVBAET CPOK WX CnyxObl. Takol pexum
Nnone3ex, HaanMep, ecrnn CBeTWIbHWK
NCrnonb3yercst Kak HOYHWK W CRVUIKOM
SIPKOE OCBeLEeHVE MeLIaeT OTabIXY.

Korpa B nomelleHnn kto-umbyas npu-
CYTCTBYET 1 3aHUMAETCsi CBOUMU [eNamu,
OH HEBOJIBHO CO3AAET aKyCTUYECKUIA LIIYM.
JatyvkoM ypoBHS LUyMa CRYXWT 3NneKT-
peTHeI MukpodoH BM1. Ha OY DAt co-
BpaH MVUKPOGOHHBIN yCUNNTEsb, KO3hdu-
LIVEHT YCUNEHWS MO HaNpPSXeHWo KOTOPO-
ro onpepensercsi OTHOWEHUEM COMpo-
TvBneHnin peancropoB R8 n R3. C Buixona
OY HanpsxxeHne 3BYKOBOI YacToThl Yepes
paspenvtenbHblili  KoHpencatop C6 u
pesvctop R9 nocrynaer Ha aMnanTyOHbIA
nerekTop Ha puvopax VDS w VD7. Korpa
YPOBEHbL LUyMa MpPEBLICUT HEKOTOPOoe
3HaYeHVe, HanpsbxeHne Ha KoHOeHcaTope
C10 cranet Gonblie MOPOroBOro Hanpsi-
XeHust nonesoro TpaHaucTopa VT1. O
OTKpPOETCsi, a TpaHaucTopel VT2 n VT3

C11 cHMWXaOT YyBCTBUTENBHOCTL YCTPOM-
CTBa K UMIMYJIbCHBIM NOMEXaM.

Hanpsokenwve nutanvs Tpyrrepa LLimur-
Ta orpaHuyeHo Ha yposxe okono 10 B cra-
GunutpoHom VD8. [ina yana Ha OY DA1
OHO MNOHWXEHOo [0 7,5 B ¢ noMoLLbo cTa-
Ounutpona VD6. KonpeHcartopel C4, C5,
C9, C13 — 6110KMpOBOYHbIE B LIEMSIX NUTA-
HWSA.

Mpwv pasomkHyTOM BeikntosaTene SA1 B
Lenb CEeTEBOro MUTAHWUS BKJIKOYEH pesu-
ctop R5 060/bLIOro COMPOTUBIEHUS,
OrpannymBaloLMin TOK cBeToaunoaos. Ha-
ripsbkeHne Ha crabunutpoHe VD6 nonHu-
»eHo 0o 1 B, a mexay BuiBogamu 6a3ui v
amuTTepa Tpanauctopa VT2 — po 0,2 B,
4Yero HefoCTaTONHO 118 OTKPLIBAHWSI €ro
1 TpanaucTtopa VT3. lNoaTtomy Tok yepes
pesuncTtop R20 oTcyTCcTBYET HE3aBUCKMO
OT cOCTOsiHng TpanaucTopa VT1. B atom
pexuMe SpPKOCTsL CBETOAVONOB 1 NoTpesd-
nsiemas CBeTurbHUKOM oOT ceTn 220 B
MOLLIHOCTb CYLLIECTBEHHO MOHVXEHBbI.

B KOHCTPYKUUWU MOXHO MPUMEHUTL
pesnctoput C1-4, Ct1-14, C2-23, MJIT,
PINM nnun aHanoruyHele MUMNOPTHBIE COOT-
BETCTBYIOLEN MOLLHOCTH, a TaKXe pesnc-
TOpbLI 15t NOBEPXHOCTHOrO MOHTaxa. B
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kavyectee R6 v R12 xenarenbHo Ucnonb-
30BaTb HeBosropaembie P1-7-1 unu vm-
MOPTHLIE Pa3pbiBHBLIE Pe3NCTOPLI. OnT-
MajibHOe COMpPOTUBNEHUE pe3ucTopa
R11 — 10...40 MOwm. lNpwu oTcyTCcTBUM pe-
3UCTOPA Takoro CONPOTUBIIEHMSI €0 MOX-
HO COCTaBUTb M3 HECKONbKNX MEHbLUEro
HOMVIHaNa, COeaVHMB UX NOCeaoBaTelb-
HO. [1n1st yMEHbUIEHVISi TOKA YTEYKN, CUITBHO
BJINSIIOLLErO HAa NPOAOMKXUTESIbHOCTb Bbl-
[epPxkKY, Todka coegvHenva avopa VD7,
koHgencartopa C10, pesuctopa R11 w
3arBopa TpansucTopa VT1 pomxHa "Bu-
CeTb B BO3ayxe".

Bapuictop FNR-10K241 moxHo 3ame-
HUTL Ha FNR-14K221, FNR-20K221 u
apyrve ¢ knaccndukaunoHHbIM Hanpsixe-
Hrem 200...250 B. MamepuTs 310 Hanps-
XEHVEe y BapycTopa Hem3BECTHOro Tuna
MOXHO MNPUOOPOM, OMUCAHHBIM B MOEI
cratbe "YCTPONCTBO [1/15t NPOBEPKU BLICO-
KOBOJILTHBIX Tpanauctopos” ("Pagwo”,
2003, Ne 3, c. 22).

54

OkcupHble koHpeHcaTopel — K50-68,
K53-19 wnu umnopTtHele. Konpencartop
C3 — nnEHOYHEIN C HOMUHAJTBHBIM Nepe-
MEHHbIM Hanpsixenvem 250...315 B vnn
nocTosiHHeiM 630 B, Hanpumep, K73-17,
K73-24 na 630 B. KoHpencatopel C6,
C10 — kepamuyeckve MHOroCIONHbIe
NS NOBEPXHOCTHOrO MOHTaxa. 4T1olhbl
YBEJIVNUTL NPOAOSIXKUTENBHOCTL BbIOEPX-
KW, MOXHO YCTaHOBUTL KoHpaeHcaTop C10
€mKocTbio 110 47 MK®D. Ho cnegyeT yuuThi-
BaTb, Y4TO [AJ1si MOJIHOWM 3APSiAKN KOHOEHCa-
Topa Oosblueit EMKOCTU NoTpebyeTcs u
Gonee NPOAOMKUTENLHOE 3BYKOBOE BO3-
aencrevie. OCTaibHbIE KOHOEHCATOPLI —
kepamuydeckne K10-17, K10-50 wnmn ux
aHanoru.

ManomowHblit gviog, Lotk BAS140W
MOXHO 3aMEHWUTL APYIrAM aHasIOrMYHBIM C
obpaTHbIM HanpsbkeHreM He Menee 20 B
11 BO3MOXHO MEHbLUVMM NPeesbHbIM MpPsi-
MbiM TOKOM. Ha ero mecre MOXHO nonpo-
GoBaTb ¥ OOBINHBIE MANIOMOLHbIE repMa-
Hvesble (18, [0507A) vnu KpeMHUeBLIe
ovopb. Bmecto guopa 1N914 noponpér
noboii 13 1SS176S, 1N4148, KO521,
KO102A. Ovioget 1N4006 MOXHO 3ame-
Hute Ha 1N4007, UF4006, UF4007,
KO243E, KAO24704, a crabuintpoH
BZV55C7V5 — Ha TZMC-7V5, KC175A,
KC175X, 2C175A, 2C175X. BmecTo cTa-
Gunutpora KC510A MOXHO yCTaHOBUTL
2C510A, 1N5347. Tpausuctop KI5040
3amMeHsieTcs nobeiM 13 cepuin Krnsot,
K504, K505 nnun umnoptHbim ZVN2120,
BSS88. XenatensHo noaobpars 3k3emr-
JISIP C NOPOroBLIM HanpsbxeHnem He Gonee
1 B. Bmecto TpaHauctopa BF422 MOxHO
yctaHoBuTe BF459, MPSA42, 2N6515,
2N6516, KT940AM. 3ameHa TpaHaucTopa

BF423 — BF492, BF493, MPSA92,
2N6518, 2N6519. TpaH3nCTOPbI YNOMSiHY-
ThIX TUMOB VIMEIOT Pasnivyvisi B pacrosio-
XEHUW 1 HAa3HAYeHW BLIBOLOB.
Mwukpodon BM1 — nioboi manoraba-
PUTHBIN 3NEKTPETHLIN, HanPUMEp, OT COTO-
BOro resiecpoHa. KHOMOYHLI BhiKSOHaTE b
SA1 — 70T, 4TO paHee Obly1 YCTAHOBNEH B
CBETUNBHVKE. TUM UMEIOLLIVIXCSt B CBETWI b~
HUKE CBEPXbLsipKUX CBetoavnopoB 6enoro
LiBeTa CBEYeHNs: HeN3BECTEH — OHW B MPO-
3Pa4YHOM KOPMyCe ¥ C LUMPOKOW YKOPOHEH-
HOW JINH30M ayameTpomM 5 Mm. Mpu Heo6-
XOOVMOCTW 3TN CBETOAVOOBI MOryT ObiTh
3amMeHeHbl, Hanpumep, Ha ARL-5213UWC-
35cd, ARL-5213UWC-25¢cd. Hanunuve nnas-
ko BcTaeku FU1 cTporo obsizaresisHo.

Bce petanu yana pasmelleHsl B LEeHT-
pasbHOM 4acTu KOpryca CBETWUSIbHUKA
(pmc. 2), Tam, roe paHblle Haxoouvuch
3nemMeHTbl NuTanusi. MUKpogpOHHBIN yCK-
JUTeNb W TPaH3UCTOPbl CMOHTUPOBAaHbI
HABECHbLIM MOHTaXOM Ha Hebonswon
nnare. 3NeMeHThl jiisi NMOBEPXHOCTHOro
MOHTa@Xa (HEKOTOPbIE KOHOEHCATOPbLI Wn
pesvcTopet, a Ttakke gunog Lotkn VD5)
YCTAHOBMEHbI Ha 0OpaTHOI, HEeBUOVUMOW
Ha POTOCHUMKE CTOPOHE 3TOW nnaThl. [Ansi
dukcaunm peranei B Kopnyce CBeTUnb-
HUIKa NPUMEHSTNCL knen "KeBunton", npo-
3payHbI NONMypeTaHoBblil "MOMEHT Kpu-
crani”, a Takxe TEPMOKJSIEN.

HavvHaTe nepepenky CBETUNbHUKA
creayer ¢ U3MEeHeHUs UCXOAHOIro napas-
FENbHOr0 COeOUHEHUsT ero CBeTOAVONOB
Ha nocnepoBarenbHoe. [Nsi 3TOro Kax i
BTOPOW NO CHETY CBETOAVIOL, BbiNavBaloT
13 ayroobpas3Hoit nnarel, Ha KOTOPOW OH
YCTaHOBJIEH, 1 BriausaroT obpaTHo, nosep-
HYB BOKpYr MpoaosibHou ocu Ha 180° wn
VBMEHUB 3TUM MONSIPHOCTL BKIHOHEHUS.
MevaTHble NPOBOAHWKY MEXAY CBETOAVO-
Lamu nepepeaatoT B LUaXMaTHOM MOPSiAKe.

MpaBunNBEHOCTE BKJIKONEHUS KaXOoro
cBeToomopa HeoOXoOouMo  TLLATeNbHO
KOHTPOAMPOBaTL. [Nsi 3TOr0 MOXHO WUC-
none30BaTek UCTOYHUWK NOCTOSHHOIO Ha-
npsbkenust 12...18 B, noouyepenHo nopa-
KAYas ero yepes pesuvcrop 15...30 kOm
K FPynne 13 HeCKONbKMX CBETOANOO0B Ha
Kaxaon nnare. Yytute, 4TO CBETOOMOm,
BKJIIOHEHHbIN B HENPABWIBHOW MOJISIPHOC-
™, ¢ 60NbLLIOK BEPOSITHOCTLIO ByaeT no-
BPEXOAEH MPU NOJaye Ha CBETU/IbHUK
CETEeBOro Hanpsixenvsi. A owwubka B no-
FISPHOCTY HECKOJbKWUX CBETOAMO0B MO-
XET NPUBECTU K BLIXOMY M3 CTPOSt BCEro 1x
KOMIJIEKTA.

Mpy HanaxvBauwv 1 3KcnnyaTauvm
KOHCTRYKLUWW cnegyeTr NoOMHUTbL, 4TO BCe
€€ 3neMeHTbl HaXOASITCst MOL, HANPSHKEHV -
eM ceTu nepemeHHoro toka 220 B. Kou-
pencaropel C7, C8, C12 moryT coxpaHsitb
3apsin B TedeHne HeCKOJTbKUX D.Hel7l nocne
OTKJIKOYEHNS CBEeTUNbHUKA OT CETU.

MNpoeepsTs paboTocnocobHOCTL N3Iro-
TOBMIEHHOI O Y371a yrNpaeieHusi Lenecoob-
Pa3HO, He NOAKNOYAS CBETUIIbHUK K CETU,
a € NOMOLBIO MCTOYHMKA MOCTOSAHHOr O Ha-
npsbkenvs 9 B, kotopoe ¢ cobntogeHnem
NONSIPHOCTN NOAAT HA CTabUIUTPOH
VD8. ConpoTtvBnenve pesvnctopa R1 nog-
BupatoT TakuMm, YTOOkL! HAMPSHKEHNE MEX-
[y BbIBOLAMW 3NEKTPETHOrO MUKPOGdOHa
BM1 naxopunocs B npepenax 3...3,5 B.
Yem MeHbLUe COMPOTUBIIEHVE PEe3ncTopa
R3, Tem BbiLe YyBCTBUTENBHOCTL akyCTu-
yeckoro pene. Nopbopkoi KoHaeHcaTopa
C10 v peauctopa R11 ycraHasnvBatoT xe-
NaeMyI0 NMPOAOIKUTENBHOCTE BbIAEPXKM.

Ecnn nepepenaHHeii CBETUNBHUK YC-
TAHOBNEH TaK, YTO €ro 3afHsisi KpbilKa
npuxara kK NOBEPXHOCTY C NAOXOWN Tenso-
MPOBOAHOCTLIO (MOTONOK, CTeHa), TemMne-
parypa BHyTPW KOpriyca CBETUnbH1Ka Npuv
kornaeHcatope C3 émkocTtsio 0,68 Mkd n
onutensHon pabore moxeT Ha 20...25 °C
MPEBLICUTE KOMHATHYO, HTOObI CHU3WUTE Ne-
perpes, LenecoodbpasHo YMEHbLINTE EM-
KOCTb 3TOro koHpexncaropa o 0,47 mkd,
conpoTvBnenue pesvcropa R20 yesenu-
4uTh 0o 15 kOm, a R21 — po 1,8 kOm.

Jlnsi NONHOro OTKJIKOYEHWST CBETUITbHA-
Ka OT CETU MOXHO YCTaHOBWUTb Ha €ro ce-
TEBOW LUHYP OOMONHUTENBHBIN KNaBuLl-
HbIi1 BBIKJIKOYATE b, i



CeBeToanopHbie cTPOOOCKONDI
ONY AOMallHEen AUCKOTEeKMU

U. HEYAEB, r. MockBa

NS ykpalseHust AoMaluHeln AUCKOTEKN

MOXHO CAenaTb HEeCNOXHble CBEeTO-
ovoaHele cTPoBOCKONUYECKMe CBEeTWIIb-
HUK N Tak Ha3kbiBaemble CTPOOOCKOoNkI,
KOTOpPbIE HOPMUPYIOT KOPOTKWE N sipKue
BCMeIWKK CBeTa. KpomMe CcBeroamofioB,
noTpedbyloTcst perany, WUPOKO Nnpume-
HSIEMbIE B KOMMaKTHbIX JIIOMWUHECUEHTHBLEX
namnax (KJ1J1): B faHHOM criy4ae 310 CUM-
MeTpuyHble avHucTopel DB3, nvopw
1N4007 1 nNNEHOYHBIE KOHOEHCATOPL! C
HOMUWHaNBHBIM HanpsxeHnem 400 B.
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Puc. 4

Cxema ofHOIro 13 BapuaHToB CTPoOO-
ckona nokasana Ha puc. 1. OH npepcras-
nsieT coboi penakcauyoHHbIN reHepaTop
Ha CUMMeETpUYHOM avHucTope VS1. Hako-
nuTensHbln koHaoeHcatop C1 3apspkaetcs
oT BeinpamuTens Ha auope VD 1. Tok n Bpe-

Mst 3apsOKy 3aBUCHT OT HaNPshXeHnst cetu v
conpotmuenexusi peavcrtopa R1. Korpa
HanpsxeHne Ha koHpeHcatope C1 craHo-
BUTCSI [OCTATOYHLIM NS OTKPbIBAHWSE
avHvctopa VST, konpeHcarop ObiCTpo pas-
psbkaercs yepeld ceetoanonbl EL1—ELS n
TOKOOrpaHunavBatoLLmn peanctop R2. B
3TOT MOMEHT CBETOAMOAbI BCIbLIXVBAIOT.
[Mpy yKazaHHOM Ha CxemMe EMKOCTY KOHOEH-
caropa C1 1ok 3apsinkv — okono 0,5 MA, a
yacroTa Bcnbiuiexk — npumvepHo 0,5 . Onst
YMEHbLUEHWSI 4aCTOTbl BCMbILLEK YCTaHaB-
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Puc. 7

nueatoT peavcTop R1 6osbLiero conpotvie-
nexunsi wnn koHpencatop C1 Gonblueit
emkocTn. OfHako crenyeT y4ecTb, YT yBe-
nvHeHne EMKOCTU KOHAEHCATOpa NPUBOANT
K YBEVHEHUIO ANUTEIbHOCTY BCMbILIEK, a
370 cHWXaeT cTpobockonuyeckunin 3 dekT.

Bce anemeHThl yCTpOoicTBa MOHTUPY-
10T Ha nevaTtHo nnate (puc. 2) 3 donb-
rMPOBAHHOrO C OAHOW CTOPOHLI CTEKNO-
Tekctonuta. Peauctopel — C2-23, P1-4,
KOHOEHCATOP — OKCWAHLIN UMMNOPTHEBIN,
avon, — ot KU1 vnn noboin BuINpsiMun-
TEbHBIN C AONYCTUMBIM OOpaTHLIM Ha-
npsbkeHviem He mexee 400 B. Ceetoguo-
[Obl — TMOBLILLUEHHON SIPKOCTU CBEYEHUSs
ovameTpoM 5 MM (Takme LUMPOKO npu-
MEHSIIOTCSt B CBETOANOAHbBIX (hOHAPsIX).
BHewHuii Bug cTpofockona nokasan Ha
puc. 3. ToCcKo/bKy BCE €ro 3J1ieMeHTh
HaXOOSTCsi NOL, HANPSKEHVEM CETH, TO BO
nzbexaHe NopaxeHusi 3NEeKTPUHECKUM
TOKOM Miaty crenyet NoMecTuTs B Mpo-
3payHbifi N1ACTMACCOBLIY KOPNYC NMoAxo-
OsiLLVX pasmepos.

Jnsi nony4eHusi pasHouBETHLIX BCMbl-
WeK MOXHO W3roToBuUTb HECKOJIbKO
CcTPOBOCKONOB, MPVYMEHVB B HUX CBETO-
Ouoabl COOTBETCTRYIOWErO LiBETA CBEYe-
HUg, Hanpumep, cepumn L-513 (Para
Light): L-513LWC (6enoro), L-513SPGC
(cuHe-3enénoro), L-513UYC (xéntoro),
L-513LRC (kpacHoro).

MOBLICUTE SIPKOCTL BCMBILLUEK MOXHO
npumeHeHveMm GonbLIero 4vcsia CBeTo-
AVoaoB unv 3ameHon ux Gonee MOoLLHbI-
M. Cxema crtpobockona ¢ vcnosns3oBa-
HVIM OByX CBETOAVOA0B CPefHei MOLHO-
CTV NnokasaHa Ha puc. 4. 3apsioka Hako-
nuTenbHOro konpexcartopa C2 ocyuiecTs-
NSIETCS 34eCb OT BLINPAMUTENS, BLINO/-
HeHHoro Ha avopax VD1, VD2 v 6annact-
HOM koHpgeHcarope C1. Peauctop R2 or-
pann4mnBaeT BXOJJ.HOI71 TOK MpPv NOAKMKYye-
HUW YCTPOCTBA K ceTu, peaunctop R3 —
TOK Yepe3 ceetoavonwl, a R1 obecneyu-
BaeT paspsaky koupewcaropa Cl1 nocne
OTK/IOYEHWSI yCTPOUCTBA OT ceTu. [Npume-
HeHbl ceeToamoabl cepun EP20xx-150xx
(Para Light). B Hel ecTb cBeTomomopbl

95
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R3
Puc. 8

PasHoro UBeTa CBeYeHWsi U C PassivyHbl-
MU yrnamim uanyseHust. YKasaHHble Ha exe-
me — Oernoro ugera, EP2012-150G1 —
3enéxoro, EP2012-150R1 — kpacHoro, y
HUX yron uanydenusi — 10° a'y ceetoavo-
noe EP204K-150xx — 100°.
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NPUKNAOHAS 9JIEKTPOHUKA KIPA

Ten. 608-28-38

Mpwém crarei: mail@radio.ru
Bonpochi: consult@radio.ru

PAOWO Ne 1, 2013

Bce anemeHThl yCTaHOBNEHbI HA nevar-
HOW nnate, YepTéx KOTOPOW MokaszaH Ha
puc. 5. [py e€ KOMNOHOBKE NpeaycMoT-
PEHO napasuiesnbHoe NOLKMOYEHNE K CeTu
HECKONIbKUX TAKUX YCTPONCTR, Pa3dMeLLiEH-
HbIX B MNPO3PaYHOM MnacTMacCoBOM KOp-
nyce. Hanpumep, B kopnyce mna-nog, Kax-

cobpax Ha guogHoM mocTte VD1-—VD4, a
EMKOCTL GannacrHoro KoHpeHcaropa
C1 — 0,1 mk®d. ConpoTueneHue ToKoor-
paHnyvBatoLlero pesunctopa R3 Bribpano
Takum, 4To0bl TOK Yepea onHMCTop VS1 He
npeswicun 1 A, npu 3TOM Y1CO CBETOAMO-
[0B OOMKHO ObiTh HE mMeHee 20. YMeHb-
LaTk COMNpOTUBREHNE 3TOro

MEeCTUTL TpY Takvie nnatel. M3-3a oTKIO-
HeHust EMKOCTW KonaencaTopos C1, C2 u
conpoTtvenenusi peauctopa R2 oT ykasaH-
HbIX Ha CXeME€ HOMUHAMBHLIX 3HAYEHUI
HacToTa Benulwek OyaeT pasivyHomn.

B crpofockone MOXHO Takxe npume-
HUTb NEYaTHYID MAATYy CO CBETOAMOAAMM
OT cBetoguogHoro doHapsi. Nockonbky
Hanpsbxexne 6atapeun nuTaHust BCero He-
CKOJIbKO BOMLT, CBETOANOALI B 3TUX n3ne-
JINSIX, Kak NpaBwno, BKAKOYEHbI napani-
nensHo (4acTo 6e3 TOKOOrPaHNYMBAIOLLINX
PE3UCTOPOR), NO3TOMY EMKOCTb HAKOMU-
TENLHOFO KOHAEHCATOPA U TOK Er0 3apsif-
K1 B CTPOOOCKOMNE CreayeT yBevuuTh.
Cxema ycTpoiicTea Ans 3Toro ciyyas no-
KazaHa Ha puc. 7. 3peck BbinpsMuUTesb

peavcTopa He pPekoMeHay-
€TCsl, TaK KaK 13-3a HepaBs-
HOMEPHOro pacnpenene-
HWS TOKa HEKOTOPLIE CBETO-
ovoabl MOFYT BbIATU 13
cTposi. [pn ykasaHHbIX Ha
| CXeMe HOMWHanax KOHOEH-
catopoB v peswctopa R2
4acToTa BCMbILIEK — OKOJI0
0,5 lu.
HepTéx nevyatHon nnatel
LUIst 3TOro BapwviavTa CTpo-
S Bockona nokasaH Ha puc. 8,
a BHeWHWn Bug — Ha puc. 9. Bmecre ¢
rnnarom GoHaps e€ NOMELLAT B Npoapasy-
HbI NNACTMACCOBBIV LINAINHOPUYECKUIA
kopnyc. MNMockoneky B (hoHapsix CBETOOUO-
Obl, Kak npaewuno, 6enoro upera ceeyve-
HUst, TO O/1st NONyYeHWst OPYrux LBETOB
NPVOETCS UCNONBL30BaTh CBETOMUILTPLI.
Y GorblLIVHCTBA CBETOANOLOB, OCOOEH-
HO npuMeHsieMblX B dOHapsiX, CpaBHW-
TENBHO HEeOONBLUOW Yros N3nyqeHusi, no-
3TOMy W wnanyyeHne crpobockona Gyner
FIOBOJIbHO Y3KO HarnpagnieHHbiM. [nst yBe-
JIMNEHUS yrna Cnegyer ycTaHOBUTE pac-
ceviBartesib CBeTa Win U3roToBUTL KOPNyC
13 MatoBoi nnactMaccel. C 3Toi xe ue-

b0 cBeTOaMOak cTpobockona Nno cxeme | |

Ha puc. 1 crnepyer CMOHTUPOBaTb Tak,
4TOOLI OHW CBETUSIN B PA3HLIE CTOPOHLI.

( BO3BPALLASICb K HANEYATAHHOMY

Hosble nporpammbl ans "YnbTpasBykoBOro
n3aMepurens ypoeus xugkoctu” ("Paguo”, 2012,

Ne 6, c. 40—43)

A. KYKCA, B. CHUI'YP, r. CeBacTonons, YkpanHa

B HOBBIX BapuaHtax nporpaMmm npo-
V3BEOEHbI CHEeAYLLE U3MEHEHUSI:

1. Job6aeneH napameTp “Im" — yucno
3XO-CUrHANoOB B WHTEpBane naMepeHust.
Perynupyst ycunenme npyémMHmnka, MOXHoO
DobuTbest, HTOObLI OHO HE MNPEBLILLAIO Ofi-
HOro-AIBYX.

2. [lobaenex napamerp "0-3", 3agato-
Lmin paboTy HACOCOB Ha OTKAYKY XWOKO-
CcT1 13 pesepsyapa (O) unn Ha 3aKkaqky eé
Tyna (3).

3. U3MeHeHbl Ha3BaHWSI HEKOTOPLIX
napametpos: "OFF1” — "dn 17, "OFF2" —
"dn 2", "0On 1" — "uP1", "On 2" — "uP2",

4. Ypanén pexum "HYST" n vaMmeHéH
anroputMm paboTel NporpamMmel. Tenepb
OHa NPOBEPSET, YKIIAABIBAOTCS JIN 3HAYe-
HUA OafIbHOCTW, OTCHUTAHHBbIE MO TpéM
cregylowmnM OavH 3a APYriM 3X0-CurHa-
nam, B nHtepsan 5 cm. Ecnu pa, TO Bhi-
HYUCHSIETCSt W BLIBOOUTCS HA WHOMKATOP
cpepHee apudMeTUHEeCKOe 3HayYeHue
TPEX OTCHETOB. MHaye curHasnsl cumuTatoT-
Cst NOMEXaMU U HE YYUTLIBAKOTCS.

5. B nporpamme gns uanyLatensi Ha
40 «I'y, (pamnel uzu 40 1.*) AAnTENBHOCTD
naskuv ymetotiena 0o 100 Mkc.

6. Mpn obpeiBe B Lenu patyvka BQ1
BrsitoqaeTcsi ceetoavon HL1, Ha XXKW Bbi-
BoauTcsi coobuienne “obriu”, pene K1 un
K2 pasmbikatoT KoHTakThl. [lnst Bo3spalue-
HUsi B HOPMasbHbIV pexum patoTel cneay-
€T HaxaTb Ha KHONKy SB2.

DD1 PIC16EG28A-I/P

KR21 BbiB 2 DA2 8 rRBO
12|

KR25 RB6

I_JQ RB7

Inst paBoThl C HOBLIM BAPMAHTOM MPO-
rpaMmMel B uaMeputesns Heobxoovmo
BHECTVW W3MEHEHWs1 B COOTBETCTBUM C
pucyHkom. [poeBop oT peauctopa R25
nepeHecTu ¢ BeiBoAa 12 Ha ObiBLUWK CBO-
600HBIM BeIBOL 13 MWKPOKOHTPOJUIEpa
DD1, a ocsoGoguBiuviics BuiBOop 12
COEeIVHUTL C BbIBOAOM 6.

Or penakuuu. Hosvbie nporpammb! MMe-V
| torca no appecy ftp://fip.radio.ru/pub/
2013/01/uzul.zip Ha Halem FTP-cepsepe.

It

(§

i
I

MOAVJIbHASA PEKJIAMA

Ycnosus cm. B "Papuo” Ha c. 10

| XvMusi anst 3neKTPoHvkn. [ocTtaBka

TOMM-10 nonynapHbIX MOAynei
2012 ropa ot Ekits.ru

STHO014UG BcTpaviBaemuiin |
LUMPPOBOV TEPMOMETP C BBIHOCHBLIM |
[AaTHYUKOM,  yNbTPasipKU - 3EenéHbli
NHAWKATOP. ‘

SCV0023-ADJ-3A — Perynupy- |
eMbll  UMNYNbCHLIA - cTabunusatop
Hanpsixexusi 1.2—37V, 3A.

SPP0025-30V-5A — KonTponnep
3aLuunThl OT nepenosntocoeku, 30B, 5A.

SVHOOO1R BoneTmeTp
0...99,9B, kpacHbIl HOVKATOP.

SVHO001UG-100 — BonkTmeTp
0...99,9B, ynbTpasipkui  3€nNEHBLIN
VHOVKATOP.

SSC0018 — Perynupyemeiin ctabu-
nuzarop Toka 20...600 MA.

SPP0025-25V-3A — KoHTtponnep |
3aUUTE OT NepenontocoBskn, 258, 3A. |

STHOO14UR BcTpavBaembiii
undpPOBOII TEPMOMETP C BbIHOCHbBIM
[AaTYUKOM,  YNIBTPAsSIPKUA  KPaCHBbIi
VHOVKETOP.

SSC0017 — [paiiBep ceeTOAMONA, |
350 MA.

SVHO01G — Bonetmerp 0...99,9B,
3e1EHbIN NHANKATOP.

Smartmodule Bcerpa B Hanuuum —

www.ekits.ru,

+79877092094

* * *

000 "3nekTponang”
MoctaBka NOOLIX  3NEKTPOHHBIX |
KOMMOHEHTOB Y KOMMEKTYIOLLUX.

| noyTon B ntoByro Touky Poccuu iopuav-

yeckuMm un ¢puauyeckum nuuam. Co |

cKrnajza v nop 3akas.
WWW.ELEKLAND.RU
E-mail: elekland@mail.ru
Ten./dakc — (8216) 73-96-00.

* * *

JuncraHunonHbie Kypcel oByydenuns
NPOrpaMMupPOBaHUID MUKPOKOHTPOS-
nepos AVR, PIC, STM32.

3ansiTusi NPOBOASITCS! MO 3NEKTPOH-
HOV MONTE WK C NOMOLLBID NPOrpam-
Mol Skype.

www. electroniclab.ru/courses.htm
T +7-912-619-5167

* * *

Ons Bac, pagyoriobutenu! !

PALAUOKOHCTPYKTOPbI, pagvio- |
371EMEHTBI, MOHTaXHBLI MHCTPYMEHT 1 i
matepuansl, kopnyca. Ot Bac — onna- |
YeHHbIN KOHBEPT anst 6ecnnatHoro |
Karanora.

426072, r. UkeBck, a/a 1333. |

www.rtc-prometej.narod.ru |

Ten./dakc (3412) 36-04-86.

* * *

BbiCbinaeMm nouton paguoHabopbi, T
paguoperanu.

KaTtanor Gecnnatheii. KoHBEpT C
obpatHeIM aapecoM obsizaTeneH.

E-mail: gsa6363@mail.ru

www.elecom.w500.ru




INEeKTPOMAarHUT OXpPaHHOro

CUrHanusaTtopa HaXxXumaer
Ha KnaBully coToBOro renedoHa

A. CTPYKOB, noc. fIs Kemeposckoii 0671.

KoHeTpykuyusi, koTOpyilo aBTOp Npeanaraer NOBTOPUTHL YUTATENSIM
XypHana, ycrneiwHo paboraet ¢ 2007 r. B HECKOJIbKUX Mara3mHax v
Oogucax. OHa NpocTa B M3roTOBME€HUN, HAAEXHA B 3KCMNyaTayuuu m
npakru4ecku He TpebyeT obenyxusanus. EE npuHyunuanbHoe oTin-
4ve OT paHee npepsiaraBLUNXCSsl — COTOBbIN TesnieOH, KOTOPBIN
ucrnons3yercsi 6e3 kakux-nmbo AopaboToK, K INEeMEHTam ero Kna-
BUatypsl He Tpebyercs npunaueate npoeoga. pu TpeBore Ha HyX-

HYIO KJ1aBuULLy Ha>KuMaeT 3JIEKTPOMarHur.

B CUrHann3aTope UMEEeTCsi OTOENLHO
0dOpMIIEHHOE KOMaHAHOE YCTPOW-
CTBO (nNareHT P® Ha Monesnyd Mopesb
Ne 102282), B koTOopoe cBOBGOAHO BKNa-
ObiBaeTcst CoToBbIn TenedoH (puc. 1). B
HalleM npryMepe 1cnonb3oBaH "Samsung
SGH-B100", HO 310 MOXET BbiTh annapar
npakTuieckn modon moaenu. EquHcTBeH-
HO€ yCrioBue — B HEM [OXHa BblTh npe-
aycmotpeHa dyHKUKMs "OblICTpOoro sxizosa”
aboHeHTa HaxaTvieM Ha oaHy knasuuly. B
CBOUX KOHCTPYKLUUSIX i MPUMEHSN Tene-
¢oHul dvpm Motorola, Nokia, Samsung.
Bce oHu uvenn oTKpuITYIo Knasuatypy,
XOTsi MOXHO WCMONb30BaTk W "packna-
OYuIKn™.

KomanaHoe yCTpOMCTBO pacrnonaratot
Ha BEPTUKaNbHOW MOBEPXHOCTU OTAENLHO
OT 351eKTPOHHOrOo 6510Kka CUrHaNM3aTopa B
MECTE Hawujlyylero KayecTBa CBa3W C
6a30BoOI CcTaHLUWeil COTOBOI CBSI3U U
coeguHsitoT ¢ 3TuM 6nokom kabenem. OHo
VIMEET 3JIEKTPOMEXAHWYECKINI Y3€EJ1, KOTO-
PbI B HYXHBIN MOMEHT HAXWMAET Ha Kna-
BULLY cOTOBOIO TenedoHa. Heobxooumoe
yCcwine 3TOro HaxaTtusi y BCEX NPOBEpeH-
HbIX MHOIW MOOEnein — NPUBNN3UTENEHO
350 r. Ero (c HeGosbLuMM 3anacom) v non-
XEeH Co3faBaTb MEXaHW3M KOMaHAHOro
YCTPOWCTBA,
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Puc. 2

B nepBbiXx BapuvaHTax KOHCTPYKLWA
NCMONL30BaNUCL yaapHbie 3nexTpoMar-
HUTBI OT 3NIEKTPUHECKUX nevaTalowmx Ma-
LUIMHOK C "POMALLKOBLIMI™ SINTEPOHOCUTE-
nsamm ("Pomaiuka”, "Olivetti”). 3nekTpo-
MarHvT nocnepHei Hanbonee ynoteH, Tax
KaK ero noaBuXKHbIA siKopk NMpu obecTo-
YeHHOU OOMOTKE BTSIHYT MPYXUHON
BHYTpb. [103Xe, KOrfa Takve anekTpomMar-
HUTBI CTaIM PEAKOCTHIO, Obin paspaboTaH
camopenbHell. Ero peranvpoBka v cbo-
POYHBI YepPTEX N300paXKeHsbl Ha puc. 2.

B kauyecTBe 3arotoBoOK B 605LLIVHCTBE
Crly4aeB VICMNONb30BRANMCh AeTann paso-
GpanHoro pene PKM-1. Ceppoeytvik 3, sip-
MO marsutonposopa 1 v sikopb 9 — u3
Msirkon cranu. CepaedHuk v sipMo coeaum-
HEHbI BUHTOM 2 C NOTarHOM ronoekom. O6-
MOTKa 5, copepxatiasi 660 BUTKOB npo-
Bopa l3J1 pnametrpom 0,31 MM, nHamo-
TaHa Ha Kapkace v3 OyMaxHO! rmnb3bl 4 v
OBYX HaOEeTblX Ha HEE U MPUKIIEEHHbIX
TEKCTONIMTORBIX LLIEYEK 7.

BbponszoBasi npyxvHa 11 npukpenneHa
K SiKOPIO 9 BYMSI NOTaHBIMI 3aKJIENKAMMW
10 v npwxara k spmy marsutonposopa 1
nByms BuHTaMmn 12. OHa n3orHyTa Takvum
obpasoM, 4TOObI nNpu cpabaTeiBaHWUK
JNeKTpoMarHmTa XoL tonkarenst 6, CBO-
60HO YKPENNEHHOrO Ha SIKOPE BUHTOM 8,
Obl1 OKONO 4 MM.

Kak nokazaHo Ha puc. 3, COTOBLIN
TenedOoH A BCTaBSIOT B HULIY KOMaHOHO-
ro yCTpoicTBea, kopnyc 5 koToporo ckne-
€H OVXJIOP3TaHOM U3 MAacTMacCoBbIX
nervasieli KOpnycoB cTapoii ObITOBOI Tex-
HUKW, B OCHOBHOM MarHuTopoHOB. [nsi
nysen pukcaumn tenedoHa pekoMmeHay-
€TCsi OKJIEeUTb HULY BHYTPW BOPCUCTOM
TKaHblO. 3nekTpomMarHvT B npukneunsatoTt
K xopnycy B kneem "MomeHT" Takum 06-
pas3omM, 4ToObI €ro ToNkaTens (oerans 6 Ha
puc. 2) BOWEN B OTBEpCTUE Kopryca,
COOCHOE C TOW knaBuuieln Tenedona, Ha
KOTOPYIO OH AO/MKEH HaXumaTe Npu Tpe-
Bore. [InuHa Tosnkarenst Takasi, 4Tobbl Npu
OTCYTCTBUM TOKa B OOMOTKE €ro KOHeL, He
BLICTYNaN B HULLY V1 HE MEeLLas BCTABISITE U
u3Bnekarts TenedoH, a Npu cpabarsiBalm
3NEKTPOMArHMTa HaXuUMas Ha HYXHYK
KJiaBULLY.
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OtperynvpoBae 1 ncneitae B pacote
anekTpomMarHuT B, ero HakpbiBatoT KpbiLL-
KO I, KOTOPYIO NPUKAEVBAIOT K Koprycy bB.
MN3HYTPY K KpPBILLKE MPUKSieeHbl ABa Cyxa-
psa [, npwxumatome k kopnycy b anekr-
pomaruuT B.

Ecnun pasbém ansi 3apsinku akkymynsi-
TOpHOV Batapev y TenedoHa pacrofioxXeH
cOoky (kak Ha puc. 1) unv ceepxy, To Noc-
Jie ycraHoBku TenedoHa B HULLY NPUOETCS
nOOKAYarb K HemMy OTBETHYIO 4acTb.
Takow BapuwanT 6onbLuoro Heynoberea He
BbI3bIBAET, KOrfa HOMep NpUHUMAaOLWEero
CUrHasibl TPEBOrn abOHEHTa He NPUXOANT-
CH 4aCTO MEH$Tb, MOCKONbKY TenedoH
V3BNEKAOT NNLIb ANS NMPOBEPKN COCTOSI-
HVS abOHEHTCKOro cyéTta pas B ABa-Tpu
MecsiLa, a To ¥ B NoJiroga.

Mpu pacnonoxenun pazbéma nns
3apsigHOro YCTPOMCTBA B HUWXKHEN YacTu
TenedoH, BKIaobiBaeMbll B HULWY, O0-
XeH "CaauThCst” Ha YKPEMNAEHHYID B HeW
OTBETHYIO 4aCTb pasbeéma. B aTom cnyyae
B npouecce w3roTOBNEHWUsi Kopnyca
KOMaHOHOro yCTPOMCTBA HWULLY OCTaB-
NS0T OTKPLITOW CHU3Y. TenedoH Bkiaabl-
BalOT B HEE Tak, YTOObI HyXHasi kriaBuLLa
nonana TOYHO MNOJ, TOJKaTelb 3J1eKTPOo-
maruuTta. K pazbemy tenedoHa nopksito-
HalT pa3beéM 3apsioHOro YCTPOWCTBA C
Ha4EeTOM Ha HEero 3aroTOBKOM OHAa HULL.
Anst ynobcTBa OHA MOXET COCTOSiITb U3
nByx nonoswH. lNoporHae pa3amepsbl 3aro-
TOBKYW, MPUKIENBAIOT €€ K pasbeEMy U K
KOpnycy KOMaHOHOro yCTpowucTBa, ¢Guk-
cuvpysi TenedOH B HYXXHOM MONOXEHUW.
Nocne 3areBeppeBaHusi knes TenedoH
BbIHUMAIOT W3 HULLIW U BKJIaObLIBAIOT €ro
obpartHo. Ecnu BCE coenaHo npasuiisHo,
pa3beémel TenedoHa v 3aPSAHOro ycT-
POMCTBA [OJIKHBI COEAVHUTLCSE NErko v
6e3 ANUTENbHOro NoVcKa HYXHOU NO3u-
unn,
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Cxema anekTpoHHoro 65noka curHanu-
3auunn nokasaxa Ha puc. 4. Ero Bkitova-
10T nepexnoyarenem SA1, meroLmm Tpu
KOHTaKkTHbIe rpynnel. KontakTel SA1.1 co-
€OVIHSIOT C CEeTbI0 NEPBUYHYID OOMOTKY
TpaHcdopmaropa T1. KoHtaktel SA1.2 oT-
KIKO4aloT oT koHpeHcatopa C5 paspsio-
HbI peancTop R19 1 3amblkaloT MUHYCO-

Bbili MPOBOA, NUTaHWsi yCTPOWCTBA OT
BHINPSMUTENS Ha AMOOHOM MocTte VD2 u
cTabvnmnaaTopa HarnpskeHusi Ha TpaHau-
ctope VT3. Kontaktbl SA1.3 3ambikator
uenb 6arapen GB1. Ecnu HanpspkeHust B
CeTU HET, YCTPOMCTBO HaYMnHaeT paboTtars,
nuTasicb oT 6atapew.

[Py HaNNLKM HANPSPKEHWSE B CETU cpa-
GaTbiBaeT pene K1, nurarouieecs ot 00-
moTku Il Tpancdopmartopa T1 v BeINpsiMuy-
Tens Ha amopHoM mocte VD3. KoHTakThl
K1.1 3T0ro pene OTK/MOHAKOT MIKOCOBON
NPOBOA, NUTaHWst OCHOBHOM YaCTy YCTPON-
crea o1 6atapev GB1 n nogknoyatoT ero K
BbixoAy Ccrabunnaartopa HanpsbkeHusi Ha
Tpausuctope VT3. Kontaktel K1.2 nop-
KIMONaOT NtoCcoBOM BrIBOL, GaTapen GB1 k
3aPSOHOMY YCTPOMCTBY, COOpaHHOMYy Ha
TpaHaucTopax VT2, VT5, VT6. [nsi akkymy-
nsitopHoin Gatapewn coTtoBoro TenedoHa
TaKxe NpeaycMoTPEHO 3apsiiHOe YCTPOA-
CTBO Ha VHTErpanbHOM cTabununisaTtope
DAT1. MNMpw nc4esHoBEHWW CETEBOIO Hanpsi-
XeHusi pene K1 Bo3BpailaeTcs B UCXOM-
HOE MOoJIoXeHVe, Nepeksioyast yCTPOWCTBO
Ha GaTaperHoe nuTaHue.

C MOMeHTa nofayn HanpsbkeHusi Nura-
HUISI HAYWHAET 3apPAXaTbCsi KOHOEHCATOP
C5. Tpanauctop VT7 OTKpLIBAETCSt €ro
3apsaHbIM TOKOM, pene K3 cpabarwiBaer
1 paspbiBaeT CBOVIMW KOHTakTamu uelb
NUTaHWsl y3na TPEeBOrn Ha TpaH3aucTope
VT1 n pene K2. C ykazaHHbIMW HA CXeme
HOMWHanamu koHpeHcatopa C5 v peauc-
Topa R17 nopada curxana TpeeBorvi npu-
OnusutenbHo 60 ¢ ocTaércst 3abnokupo-
BaAHHOW. 3TOro BMOSHE AOCTATOYHO, YTO-
Obl, BKJIIOYMB CUIHANU3ALINKD, MOKUHYTh
oxpaHsieMmoe NomMeLeHve.

Flocne okon4YaHus 3apsifikv KOHOEHca-
Topa C5 v oTnyckanusi pene K3 ycrpoii-
CTBO NEPexoamT B pexunm oxpaHel. [Noka
OXpaHHbii  Wwnend, NOLOKMOYEHHBIN K

—— GB1
— 12B
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pasbémMy X1, He HapylleH, TPaH3ucTop
VT1 3akpulT 1 Tok B 06MOTKe pene K2
otcytcTeyeT. [Npn obpeBe wneida (310
MOXET OblTb Kak GUINYECKUii paspbiB
npoBoOAa, Tak 1 Pa3MbIKaHE BKJTIOHEHHBIX
B HEro nocnenoBaTtensHO KOHTAKTOB OX-
paHHoro parywvika) tpanaucrop VT1 oT-
KpbiBaeTcs, pene K2 cpabaTtwiBaeT n KoH-
Taktamun K2.1 6nokupyercsi B 3TOM CO-
CcTOsHUY. KoHTakThl K2.3 3aMbIKaloT Lenb
nutTanust anekTpomMariuta YA1, Haxwu-
MaloLLIErO Ha KJ1aBuLLy COTOBOro Tenedo-
Ha, KOTOPLIN 3BOHUT NO 3apaHee BBEOEH-
HOMY B HEIO HOMEPY.

OQHOBPEMEHHO C 3TUM KOHTaKThi K2.2
OTKSIKOHAIOT OT KoHAeHcaTopa C2 paspsn-
Hel pe3ucTop R4. HauvHaetcsi 3apsgka
3TOr0 KOHOEeHcaTopa 4Yepes NoacTpoey-
HbI peancTop R5. MNoneeon TpaHaucTop
VT4 ocTaércsi 3aKpbiTeiM, NMOKa Hanpsixe-
Hue Ha koHpaencatope C2 He pocturaer
onpeneneéHHoro 3Hauvenusi. Kak Ttonbko
3TO NPOV3ONAET, TpaHancTop VT4 oTKpo-
€TCsl W HanpsbXeHve C Pe3nCTUBHOIoO ae-
nutenst ROR12 yepes OTKPLIBLUMIACS TPaH-
3ucTop, peanctop R13 v pnog VD7 nocty-
MUT Ha yNPaenstoLnii 3NeKTPo, TPUHNC-
Topa VS2. TpuHucTop oTkpoeTtcs, pene K3
cpaboTaeT v OTKYUT NUTAHWE y3na Ha
TpaHauctope VT1. Pene K2 n anektpomar-
HUT YA1 BEPHYTCS B CXOOHOE COCTOSIHUE.
MopcTpoeynsiM peavctopom R5 npopon-
XUTENbHOCTb HAXKATUSI Ha KAaBuLLy ycTa-
HaBMBaloT B Npepenax 3...4 ¢. 3toro no-
CTaTo4HO Anst MoChINKW  TenedoHOM
"ObICTPOro BbI3oBa".

3apsioHoe YCTPOWCTBO Afist akKyMyJsisi-
TopHoi 6aTapen GB1 cobpaHo Ha TpaHau-
cropax VT2, VT5, VT6 v Twpucrope VSI.
OHO BBINOSIHEHO MO CXEMeE, aHaNIOrNYHON
onvcaHHolr A. KOpoGkoBLIM B cTaTtbe
"TpucraBka — aBTOMAT K 3apsiiHOMY YCT-
poncTey”, onyonvkoBaHHoW B cOOpHVKe "B
noMoLb paavonodbutento”, seinyck 100,
c. 91—94. (M.: UapatensctBo AOCAAD,
1987 r.). BHeceHn! uaMeHeHusi, Heobxopu-
Mbl€ [ns 3apPSiiKyY CBUHLOBO-KUCIIOTHOM
reneBon akkymynsitopHor Garapen Ha-
npsixervem 12 B 1 émkocTeio 1,2 Ay,

Konpexcatopet C2 n C5 cnepyer
BbIOVPATE C MUHUMATILHBEIM TOKOM yTeY-
k1. Tpancdopmatop T1 — MOLWHOCTBLIO
25...30 B-A 1 c gByMsi BTOPUYHBIMKW OO-

Er— —— e =

MOTKamu HanpsbxkexHvem 15...17 B. B kaue-
cTBe nepeknoyatenst SA1 ucnonbL3oBaH
Tym6nep MT9-2B ¢ yerbipbMst rpyrnnamu
KOHTaKTOB Ha nepexkmoyerve. C Hebosb-
WO nepepenkor MOXHO MPUMEHUTb
TenedoHHbIn (KOMMYTAaTOPHBLIN) Kntoy. B
HEro yCTaHaBNVBAKT OrpaHuyuTEsb, HE
Oonyckawwwum nepesoga PyKoOsiTkV B
TpeTbe, He duKkcUpyemoe nonoxenve. B
KpanHeM cnyyae nofonaET v KHOMOYHbLIN
nepexnoyartens MN2K. Ecnv BMeCTo TpuHn-
cropa KY1026 npumeruts npubop cepumn
KY101, avon VD7 MOXHO WCKIIONYUTBL U3
CXEMbI, 3aMEHUB MEePeMbINKON.

Pene K1 n K2 — P3C22 (ucnonue-
Hust PP4.523.023-00, Pd4.523.023-07,
P®4.523.023-09, nacnopt P®4.500.225,
P®4.500.131) ¢ conpoTtvBnexvem obmoT-

kv 650 Om, pene K3 — P3C22 (ucnonxe-
Husi PD4.523.023-01, P®4.523.023-05,
P®4.523.023-11, nacnopt Pd4.500.129)
c conpotueneHviem o6motku 175 Om.
Jeno B ToM, 4TO OONyCTMOE BpPeMsi He-
NPEPLIBHOIO WM CYMMapHOI0 Haxoxae-
Hust 0BMOTKYM pene PAC22 nog HOMUHasb-
HbIM HanpskeHrem — He 6Gonee 100 4. lNo-
CKONbKy Ha 0OMOTKY pesie K3 Hanpsxenve
noaaeTcst kpaTtkoBpemeHHo (Ha 3...4 c),

LenecoobpazHo 1CMoNb30BaThL pesne ¢
pabounm HanpsixeHvem 12 B,

A BoT 06MoTku pene K1 n K2 nog Ha-
MPSHKEHNEM HAXOASTCS NOYTU MOCTOSIHHO.
Ecnun onn Ha 12 B, To BynyT neperpeBaTb-
csi. MNMoaToMmy 3peck yCTaHOBREHbl perne,
paccuvTanHble Ha paboTy npy Hanpsxe-
HUK 24 B. Ho nepef MOHTaXOM B CuUrHa-
nusatop ux cnegyer orobpark Mo Hanpsi-
XeHuto cpabarbiBaHunst. Y pasHbiX 3K3em-
NASIPOB TaKUX PENEe OHO NEXUT B Npeaenax
9...14 B. NoponpyT Te, KOTOpLIE CpabaTbl-
BalOT Npu HanpsbkeHun He 6onee 11,5 B.
Anst nx HapéxHou paboTel CTabunUTPOH
VD5 ponmxeH ObITh € HanpspkeHvem ctabu-
nnsaymm He mexee 13 B.

AnemeHTel GopmupoBaTenst curHana
TPeBoruv, y3na nuraHuvsi U 3apsiqHoro aB-
TOMaTa CMOHTUPOBaHbI Ha TPEX OTAENb-
HBIX MiaTax U3 GONbIMPOBAHHOIO CTEK-
norekcronura. Ysactku ¢onbrn, otpa-
3ylVe Ha nnarax coeavHuTesnbHble
NPOBOLHWKW, pasfesieHbl 3a30pamv Luv-
PUHOWN OKONO 1 MM, CAENAaHHBIMW C MOMO-
b0 pe3aka. [Nnatsl, TpaHcdopmatop T1,
akkymynstopHasi Gatapessi GB1, BbI-
kmoyaTtesns SA1 v pepxarenu npepoxpa-
Hureneii FU1, FU2 nomeluerel B nokasau-
HbIl Ha puc. 5 xopnyc pasmepamu
220x150x75 MM 13 ANCTOBOrO antoMu-
HMEBOrO CnyaBa.

Ecnn ¢ curHanns3artopom coeavHeHbl
"0ObEMHBIE" OATHYUKW MPOHVKHOBEHWST,
Hanpumep 998 1EX, uenu ux nutaxuvsi Nop-
KIIO4HAI0T K ONMCAHHOMY YCTPOWCTBY Tak,
4TOObI MPY OTKIIOYEHWY CETEBOro Hanpsi-
XEeHWst ATk npopomxanu pabotarte OT
barapeun GB1. Kpome ToOro, nontopkoi
anemenToB R5 1 C2 3apepxky nepexona B
PEXUM OXPaHbl HYXXHO caenatb Npubnuauv-
TensHo Ha 20 ¢ Bosblue BpemMeHu nepexo-
[a NPUMEHEHHOro partyvka B pabouuia
pexum. B npoTvBHOM criydae BO3MOXHbI
noxHble cpabaTbiBarsi.

Y106l COTOBLIN TEnedoH He noaasan
VBNNLIHWX B PEXWME OXpPaHbl 3BYKOBBLIX
CUrHANoB O nony4eHun coobiieHnin SMS
WY O BXOOSILLIMX BbI3OBAX, €ro NepeBoasiT
B OeCLIyMHbI pexuM. Ewé nyyuie, ecnv B
TenedoH BcTaBneHa SIM-kapta oneparo-
pa CBsidan, MPEenoCTaBnsiiOWEro ycnyry
"BnokvpoBka Bcex BXoasivx”, v ata ycny-
ra aKkTMBMpOBaHa. i

e s
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MowHbI yecunutenb knacca D

(Mpogomxenne. Hawano cm. Ha c. 15)

mepa A (1206). Bee koHgeHcaTopsl éMkocTeto 1000 nd, kpome
C24, — GnokvpoBOYHbIE, TOTO Xe TunopasmMepa. KoHpeHcaTopb
C30, C32 — kepamuyecKkne MHOrOCHOVHBIE Ha HanpsbkKeHne
25 B, a C33, C34 — Ha Hanpsixexune 50—100 B, HanpvMep, 3
rpyrnn NPO, X5R vnu X7R komnaxum Murata. [pyrve okcuoHbie
KOHAEHCATOPbl — WMMNOPTHBIE, Hanpumep, ¢dupMbl Jamicorn. B

Puc. 3

curHaneHelx yensix (C9—C12, C24) HyXXHO uCnonb3oBaTs Kepa-
MWYECKME KOHAEHCATOPLI TONbKO rpynnst NPO.

Ha ¢oT1o puc. 3 npepcraeneHsl nevarHas nnara (oovH w3
BapwvaHToB) v y3en YM B cbope.
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(Okonvanmne cnenyer)
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Tepmoperynatop anga 6aka

C BOAOM

A. TUTAPEHKO, r. Cymbl, YkpanHa

ABTOp NpuMEHsIeT 3TO YCTPOICTBO ANS ynpaBsieHus NogorpeBom
Boabl B 6ake netrHero pyiua. lNpenycmoTpeHO aBTOMarmyYyeckoe
OTKJIIOYEHUEe HarpeBaTesisi nNpyu HeAOCTaTOYHOM KOJINYECTBE BOAbI B
b6ake. 3TOT perynsaTop MOXeT 6bITb UCMOIb30BaH B ObITY U B APYrnx
cnyqasix, korga Tpebyercs noafepxuvBaTts 3afaHHYI0 TeMNeparypy

BOAbI.

'CTPOWCTBO, Cxema KOTOpOoro maobpa-

xeHa Ha puc. 1, noanepxviBaet 3a-
OaHHYID Temnepartypy Bogsl B 0ake wium
npyrom pesepsyape. Boga noporpesaer-
C$t C MNOMOLLIbIO HArpPEeBATENbLHOr O 3/IeMeH-
Ta, y3en 3almTbl KOTOPOro OT e€ HepocTa-
TOYHOIO YPOBHA peanv3oBaH Ha TpaH3uC-
Topax VT1 nVT2. Snektpons E1, E2 06pa-
3yI0T AaTavK ypoBHs. Korga od pocrato-
YeH, BNIEKTPUHECKOE CONPOTUBIIEHNE MPo-
MEXYTKa MeXay 3neKTPoaammy Masno n3-3a
Hanv4vsi B HEM BoAwl. Tpanauctop VT1 B

HL1 An307Bm

Y

R11 R21
— -

3TOM cny4dae 3akpwiT, a TpaHauctop VT2
OTKPHIT, Yepe3d obMoTky pene K1, Bknto-
YEHHYID B LENb €ro KoJnekropa, Te4er
TOK. Lienb nuTaHns yana KOHTPOons Temne-
patypel 1 ynpaefieHVsi HarpeBatenem,
NOCTPOEHHOrO Ha NapaniiesibHOM WHTer-
panbHOM CTabunnaaTtope HanpsxXeHus
DA2, zamkHyTa koHTakTamm K1.1.

K ynpasnsiowemy anekTpony (BbiBO-
oy 1) crabunmaartopa NooxMoNEH aennTenb
HanpshxeHus 13 peavctopoB R7, R8 n tep-
MopesucTopa RK1, a B uenb katopa (BuIBO-

HL2 ANI307EM HL3 AN307EM

/! ROk

na 3) — obmoTka pene K2. Mpu nosnxeHuu
TemnepaTypsl BoAbl COMPOTUBIEHWE Tep-
mopeauctopa BK1 pactér, HanpsbxeHune
Mexay ynpaensitoLLmMM 31EKTPOLOM U aHO-
[OM (BeIBOOOM 2) CTabvnvaartopa yBenuyin-
BaeTcs. Kak Toneko oHO npeebilaeT 2,5 B,
TOK Katofga crabununaaropa pesko Bo3pac-
TaeT 1 CTaHOBUTCSt AOCTATONHLIM ON15 Cpa-
GarwiBaHusi pene K2. Ero koHTtaktel K2.1
BK/IIOYHAIOT HAarpesaTesnk. Temneparypy, npv
KOTOPOV 3TO MPOVCXOLUT, PEerynvpyloTt
nepemMeHHsLIM peauctopom R7.

Mo mepe nporpesa oAk B 6ake conpo-
TuBneHne tepmopesuctopa RK1 cHuxa-
€TCst, HaNpPsXeHre Mexay yrnpasisioLLyM
371eKTPOAOM N aHopom crabunusartopa
onyckaertcsi Huke 2,5 B v Tok ero karopa
ymenbuiaetcsi po 0,3...0,4 MA, Yero ans
yoepxanusi pene K2 B cpaboTaBuiem co-
CTOSIHAW HEOOCTATO4HO. PasomMkHyBLIVE-
cst KOHTaKTbl K2.1 paspbiBaloT Lenb nuta-
HUSE HarpeBartesns.

Peauctop R6 obecneynBaeTr no-
NOXUTEeNbHYID 00paTHylo CBsidb, obec-
neuyvBanulylo nasuHoobpasHoe nepe-
KoveHre Tpanancropos VT1 n VT2, 4to
ymeHbLiaeT apebesr KOHTakToB pene Ki.
Jvopbl VD2 v VD3 3alumujaloT TpaH3ncTop
VT2 v ctabunusatop DA2 ot Gpockos
HaNPsHXeHUsi caMoOVHAYKUMKM Ha 00-
MoTkax pene K1 v K2.

Yaen nuravus TepMoperynsitopa ot
ceTn nepemeHHoro Toka 220B

VD1
RS407

~128 1

VD3

[ e

—_:?E

K Harpesarenio

Puc. 1

E1

E2

| DA2
[TL431A

NOCTPOEH MO OObLIMHOM CXEME Ha
noHuxatwtem Ttpanchopmarope T1
raGapuTHON MOLUHOCTBK) HECKOJIBKO
BarT. CBetopmop HL1 curHanuavpyer
0 BkJItOYeHU npubopa B cetb 220 B.
BkstouénHnin ceetopmnop HL2 ceupe-
TENbLCTBYET O AOCTATOMHOM KONUYECT-
Be Bogbl B Oake, a HL3 — o paborte
Harpesarens.

B kausectBe anektpopa E1 wc-
nonb3oBaHa nnacTuHa pasmepamMui
30x50 MM 13 NUCTOBOW HEPXAaBEK-
e cranu TonumHon 3 MM, a E2 —
MeTannuyeckuin kopnyc 6aka. MNnac-
TUHY YycTaHaenueawT Ha 3..4 cm
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Puc. 3

BbILLIE HAIrpeBaTens Ha ypoBHe, COoT-
BETCTBYIOLLEM MUHUMaNbHOMY [0y~
CTMIMOMY YPOBHIO BOAbl, rapaHTu-
pyowem noxapobesonacHyio pabo-
Ty. 30nAumsa nnactuHel OT Kopnyca
[omKkHa 6biTb BOAOCTOVKOW. TepmMo-
pe3vctop RK1 3akpennén B Gake
panom c nnactuHom E1. OH nomewéH
B CTEKJISHHYIO NPOBUPKY AN5 3aLLUUTbI
OT HenoCpeacTBEHHOIO COMPUKOCHOBE-
HUA C BOOOW.

Tepmoperynstop cobpaH Ha ABYX OLHO-
CTOPOHHUX ne4artHbix nnartax. MNepsas us
HWX, OCHOBHasi, n3obpaxeHa Ha puc. 2, a
BTOPasi, Ha KOTOPOW PasMeLLEeHbl TPY CBe-
ToAVoAa C OrPaHNHMBAIOLLIMMA TOK pesu-
cTopamu, — Ha puc. 3.

MnaTtel paccuuTaHel Ha YCTAHOBKY
NOCTOAHHbBIX peaucTtopos MJIT 1 um no-
Do6HbIX. MoacTpoetHbint peanctop R3 —
PV-36W (POT3106W), nepemeHHblii R7 —
R-24N1. Tepmopeauctop RK1 — MMT-1,
€ro MOXHO 3aMmeHuTb Ha MMT-4, KMT-1,

KMT-4 v ppyrve ¢ otpuyarensHeim TKC u
conpotusneHnem 10...22 kOMm npu Tem-
neparype 25 °C. OkcyaHble KoHAeHcaTo-
pbl — K50-35 vnu ux MMnopTHLIE aHanoru.
OcTanbHbie KOHAEHCATOPHl — Kepamuye-
CKME 1Ny NNEHOYHBIE.

BmecTo TpaHsucTtopos KT315A MOXHO
npumenuts KT315B, KT315 unu gpyrue
ManoMOLLHbIE KPEMHUEBLIE CTPYKTyPbI
n-p-n. AHanorn UHTerpanbHOro crabunu-
3aropa HanpskeHus 7812 — KP142EHSE,
KP142EH8/, a napannenbHoro crabunu-
3atopa TL431A — KP142EH19. noaHbiii
mocT VD1 MoxeT ObiTh N06bIM C NPAMbIM

Puc. 4

| Tokom 0,5...1 A. Csetoguogb
MOryT 6biTb OTEHECTBEHHOro 1nu
3apybexHoro npou3soacTea C
LONYCTUMbIM - NPAMBIM ~ TOKOM
okono 20 mMA, HL1 — 3enéHoro,
| HL2 — xéntoro, HL3 — kpacHoro
i UBETOB ceeveHus. Pene K1, K2 —
| JZC-412 c HOMVHaNbHbIM Hanps-
i xeHnem 12 B. Ecnn Harpesa-
| TeNbHbIA 3NEMEHT VMEEeT MOLL-
HocTb 6onee 500 BT, ero Heobxo-
AVIMO NOLKNIoHaTL K TEpMOpery-
NATOPY Hepe3d NpPoMEeXyTouyHOe
pene COOTBETCTBYIOLLE MOLLHO-
ctn. B kauvectee Tt nogongér
nobon ManoMOLLHBI CEeTeBOoMn
TpaHchopmMarop € HanpsXxeHnem
BTOPUYHOM 06MOTKM 12 B.

Mnatel TepmoperynaTopa no-
MeLLeHbl B NnacTMacCoBLii KOP-
nyc (puc. 4). Ceetoamonbl HL1—
HL3 BbIBeieHkbl Ha ero nepeaHion
naHenb. Ha Hei e ycTaHOBNEHb
nepemeHHbi pesuctop R7 (pery-
NATOP TEMNEPaTypbl), KOHTakTHas
Konogka ans noakmoYeHuva nar-
4YuKa YPOBHS BOObI U TEPMOPE3UCTOopa,
poseTtka ana Harpesatens. Co CTOpOHbI
3aHel NaHenun BbIBeAEH LUHYP NuUTaHus ¢
CETeBOW BUNKO.

HanaxwveaHue perynstopa cBoguTcs K
yCTaHOBKE NMOACTPOEHHBIM PEe3NCTOPOM
R3 ypoeHS cpabaTteiBaHua Tpurrepa
Wmutra Ha TpaHaucropax VIt u VT2,
obecneuvBaloLLEero HaaéxHoe cpabaTbi-
BaHue pene K1 npu Hanuumm Boabl Mexay
anekTpopgamu E1 v E2. Xenaemyio Temne-
patypy BoAbl B 6Gake ycTaHaenuMealoT C
NnOMOLLbLID NepeMeHHoro peaucrtopa R7
ONbITHBIM NMYTEM. 27
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MOAYJ/ibHAS PEK/ITAMA

ANV S

KoHcTpykTopbl u moaynu ot Ekits:
— Perynupyembliil UMNynbCHbIN CTabunmuaaTop Hanpsxe-
Hua SCV0023-ADJ-3A BeixogHoe HanpsixeHue 1,2...37 B,
SCV0023-12V-3A — 12 B, SCV0023-5V-3A — 5 B,

' SCV0023-3.3-3A — 3.3 B— 514 pyb.

— EK-SVHOOO1UW-100 — sonstmetp 0...99,9 B, uHavika-
TOP: YNbTPaspKuii 6enbliii, XENTbIA, KPaCcHbIN, 3€NEHbIN, rony-
6o — 364 py6.
— BcrpauBaemblii u$pOBON TEPMOMETP C BbIHOCHBIM AaT-
urkom EK-STHOO014 ¢ ynsTpasipkvm ronyGbiM YHANKATOPOM —
| 515 pyb., kpacHbiM — 462 pyb., 3enéHbiM — 462 pyb., Henbim —
540 py6., xEnTeiM — 475 pyb.
— Ludposoin BonsTMETP/aMnepMeTp noCcTOAHHOIO TOKa A0
| 100 B, no 10 A EK-SVALOO013 Genaa noacseTka, no3utve —
830 py6., 6e3 noaceeTku, No3uTne — 626 py6., Genas noa-
| ceeTka, Heratme — 810 py6.

— Undposoit BonbTMETP/amMnepMeTp NocTOSHHOro ToKa A0
100 B, no 50 A EK-SVALO013 Genas noaceeTka, HeraTue —
840 py6., 6e3 noaceetku, noautvs — 640 py6., Genas noa-

cBeTka, Heratme — 820 py6.

| — Habop anekTponuTU4eCcKux KOHAeHCcaTopo., 12 HoMuHa-
nos., secero 108 wr. EK-C/ELECTR — 560 pyb.

‘ — Habop BLIBOOHBIX KEpamMU4eckux KOHOEHCaTopOB,
40 HomuHanos (ot 1 pF go 0,1 uF), kaxgoro no 20 wr., Bcero
800 wr., EK-C_RADIAL — 510 py6.

— Habop pearctopos: 171 Homuban, kaxaoro no 20 peauc-
| Topos, EK-R20 — 1400 py6.

— FCLG-meter — yHVBepcanbHbiii M3MEpUTENb 4acTOTh,
EéMKOCTV, WHAYKTUBHOCTM U HanpsxeHus (no MoTuBam
cgham.ru), cobpaHHas nnara ¢ MHAYKATOPOM U KOPrnycoM —
2080 py6.

— Uameputens EMKOCTV 1M NOCNEOOBATENBHOrO 9KBUBA-
JIEHTHOr O COMNPOTUBNEHNA ANEKTPONUTUHECKUX KOHIGHCATOPOR
C/ESR-meter — 1140 py6.

L

MEHTE U NEPEMbINKU K HAM.

A Takxe:

— EK-R0603/170 — Hatop HYUM peancTtopoB (eauHuLbl
Om — eguHunubl MOM), Tunopaamep 0603, 170 HOMUHANOEB Mo
24/25 wr. — 950 pyb6.

— Habop YN peauvcTopos, Tunopasmep 1206, EK-R1206/
168 — 950 pyo6.

— Habop YiYMN peauctopos, Tunopasmep 0805, EK-RO805/
169 — 820 py6.

— USB-nporpammarop ALX001 mukpokoHTponnepos AVR
v AT89S, comecTumMbli ¢ AVRI10, — 825 py6.

— XWUT! Habop petanein ALXO07 nns c6opku TepmMocTarta
Ha DS18B20 v ATmega8 — 640 py6.

— Nporpammarop PIC-koHTponnepos u 1°C (IIC) EEPROM
EXTRA-PIC — 850 py6.

— XWUT! Habop "Hacroromep 10 Ny — 250 MINny” — 650
pyo.

— Uudposan wkana tpaHcveepa — 850 pyb.

U mHoroe, mHoroe gpyroe!

Bceraa B nponaxe Habopbl AeTanei Ans CamMoCTOATENbHOM
cBopKK, KOPNYChl, PaaroaeTany, Matepuans v 06opynosaHve
ON9 nankuy,

Onwvcadve napnenuit cmotpute Ha http://www.dessy.ru

107113, r. Mockea, a/s 10. 3BBOHUTE! 3AKA3bIBAUTE!

Mo GecnnaTHOMy MEXAYropogHOMY HOMEpPY:

8-800-200-09-34 ¢ 9-00 po 17-30 MSK,

no e-mail: zakaz@dessy.ru unu Ha cate www.dessy.ru

Bynere B Mockee — 3axoanure! Bcerpa B Hanu4iumu Bechb
(a 3aTo ceblwwe 650 HaumeHOBaHUIA) cnekTp Habopos
MACTEP KMT, Ekits u KitLab. Mui xxaém Bac no agpecy:
r. Mockea, yn. Hosas BacmaHnHas, nom 23, cTrpoerHue 15,
oduc 305. Paspom cT. meTpo "KpacHsie BopoTa” vi Tpy BOK-
3ana.

BecnaeyHbie MakeTHbIE NnarTbl B LLKPOKOM accopTu-
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BopTtoBOoM KOMNbIOTEP
Ang aBTomoouns

. MA3YPEHKO, r. Ogecca, YkpanHa

"OgomeTp”. Ero kanubpoBKa O4eHb
noxoxa Ha kanubpoBKYy cnuaoMeTpa.
OB6HynMB NokasaHus OLOMETPa HaxaTuem
Ha kHonky SB1, HeobxoovMo npoexatb No
NPSMOMY MapLIPYTy M3BECTHOM LMHBI,
Hanpumep, N3MEPEHHOM C MOMOLLILIO CMyT~
HMKOBOrO Hasuraropa. 3arem, eoibpas B
MeHio "Kanubposka® nyHkT "OpomeTtp”,
nonyyaem Ha XKW naobpaxenue, nonod-
Hoe nokaszaHHoMy Ha puc. 19. 3pech
6980 M — pnvHa MapulpyTa, U3MepeHHas
BK, 326 -— kanubpoBO4HOE 4MCNO, KOTOPOE
LOIMKHO HaxoamTbea B vHTepBane 5—9999.
3Has TOMHYKO ANWMHY MaplupyTa, cOCTaB-
NSEM NPONOPUMIo, NOAoOHYKD MCNONb30-
BaHHOM Npy KanubpoBKe CNAOMETPA, Y4~
ThIBasA, HTO YBENMYEHVE KannBpOBOYHOTrO
qyucna B AaHHOM Cnyyae yMeHbLUaeT noka-
3aHua opgometpa BK, 1 HaobopoT. Peluns

Mponopuvio, HaxooyM HOBOE 3HayYeHue
KannbpoBOYHOrO 4MCna v BBOAVUM €ro,
nonb3ysicb nyHktamy "+10", "-107, "+17,
"—1". Pesynkrat KanubpoBkM 3aHOCUM B
namsaTb BK, nonb3yschb MYHKTOM
"CoxpaHutb".

“Aar. ceera”. [Ina npasunbHOM pery-
NUPOBKY AAaTHMKOB OCBELLUEHHOCTU cnepy-
eT poxaarscsi Bevepa, H4Tobbl oHa Obina
Takow, NPV KOTOPOW YXe HYXHO BKITIOHUTL
rabapuTHble OrHY, HO eLLE paHo BKNOYaTb
¢dapbl. Mpu BeibOpe nyHkTa "[at. ceeta”
v3obpaxeHvie Ha XKW npymeT B1a, noka-
3aHHbIN Ha puc. 20.

Crpoka "Ynp. ceetom JA" 03Ha4aeT, 4To
ynpaeneHue oCBEeTUTENbHBIMY Npubopamu
no CurHanam [aruvka OCBELLEHHOCTY Hav-
HET OEeNCTBOBATbL CPasy Nnocne BKIKHEHVN
3axvraHva. Npu yCTaHOBKE B 3TOM CTPOKE
cnosa "HET" Takoe ynpasneHve HopMasib-
HO BbIKJTIIONEHO, HO €r0 MOXHO BKJIIOHaTb U
BbLIKJIIOYATb HaXaTtuamu Ha kHonky SB4
"CeeT" nubo ynpaenaTb OCBELLEHUEM C
MOMOLLBIO 3aBOACKVIX BLIK/KOHATENEN,

Mapametpel "01" u "n2" — Texkywwme
YPOBHU CUrHAMOB AaT4MKoB (HOoTOANOA0B
VD22 1 VD23). O6parvte BHUMaHue, 4To Ha
VHAMKATOP BbIBOOATCS LUECTHaauarepuy-
Hble 3HaYeHUs 3TVX NapameTpPoB, a Takke
MOPOroB BK/KOHEHVS rabapUTHLIX OrHem v
¢dap. [na ycTaHOBKM NOPOroB nepexoanm
HaxatvsMy Ha KHonky SB2 B cTpoky "Bk
rabapur”, a 3atem "Bkn. ¢pap” v ¢ noMo-
LbIO KHOMNKY SB3 ycTaHaBnmBaem HyxHble
3HaueHvsi. OBbIMHO MOpOor BKIKOUEHUs ¢ap
YCTaHaBNMBAIOT Ha 3—7 eauHUL, MeHblue
nopora BKIo4eHUs rabapuTHbIX OrHei.

JBa patumMka OCBELUEHHOCTU WCMONb-
3YKTCA AN YMEHbLUEeHUs1 BePOATHOCTU
NOXHbIX cpabaTtbiBaHuin. BknovyeHmne cee-
TOBbIX NPUOOPOB NMPOU3ONAET TONLKO NpuU
YPOBHAX CUrHanoB 060UX AaTHMKOB HUXE
nopora. Ecnn HeobxoayMo, cornacHo Tpe-
Goeanuam NAOO, Bknouate dapbl vnu
[HEBHbIE XOAOBbIE OrHY C Hawanom LBu-
XEHVA HEe3aBMCKMMO OT BHELUHeln ocBe-
LWEHHOCTH, 3TO AENaeTcs C NOMOLLbIO pac-
CMOTPEHHOM HXe (yHKUuMM "BknoveHue
nononnutensHblx dap”. MNoporu BkNO-

Okonuanue,
Hawano cm. 8 "Pagno™, 2012, Ne. 11

yeHus ¢ap v rabapuTHbIX OrHei No curHa-
nam AatyMKOB OCBELLEHHOCTU B TakoMm
CIlyHae HyXHO yCTaHOBUTb 3aBEOMO Bbl-
cokumMun, Hanpumep 35 eanHu,

"Aar. goxas”. CooTBeTCTBYIOLLEE ITO-
MY NYHKTY nsobpaxeHve Ha XKW nokasaHo

Ka2JWeE. oacHeTEa
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Brxoa

Puc. 22

Ha puc. 21. Obpatute BHUMaHUE, 4TO U
30€eCb BCE YMCna — LWeCTHaaUaTepuyHbIe.
BepxHsia cTpoka MNO3BONSET BKKOHATL U
BbBIK/IIOHATL AaryvkK goxas. Bo Bropon uv
TPETbe CTPOKax BbIBEAEHLI 3HA4YeHUs
YPOBHE CUrHanoB GOTOAVOAO0B, N3MEpPEeH-
Hble NPY BbIK/IOMEHHBIX (Off) ¥ BKIKOHEHHDIX
(on) manywaowmx guopax. B werBéprou
CTPOKE BbIBEAEHbl 3HA4YEeHUs1 pPasHOCTU
yposHew off v on ansa nepeoi (VD8, VD 10) n
sropow (VD9, VD11) nap avonos. B cnepy-
I0LLEM CTPOKE 320aK0T NOPOroBOE 3Ha4YEHME
pasHocT (B gaHHoM cnydae 19), npwn npe-
BbILLEHUM KOTOPOrO CTEKNOOUUCTUTEND Oy-
LeT BKITIO4HEH.

PerynupoBky pgaruvka Heobxoaumo
NPOU3BOAUTE HEMNOCPEACTBEHHO Ha aBTO-
mMobune. Jenate 310 peKoMeHAyeTcs Be-
4YepoMm unM B NacMypHylo norogy, “4Tobbi
CBECTV K MVYHVMYMY BIMSIHNE COJNIHEYHOrO
ceeta. lNpexae Bcero, noacrtpoesHbiMy
peavictopamvi R46 v R47 yctaHaenvsaloT
3HauyeHus "off" B npepenax 1—4 v paHbiMU
onsa obeunx nap. 3arem NoACTPOEHHBIMU
pe3ucTtopamu R28 n R29 ycraHasnvsaloT
pasHble 3HaueHus “on”. Ecnu npu nameHe-
HUU MNONOXEHUS OBUXKa NepemMeHHOro
peaucTopa 3HaueHne “on” He MeHseTcs,
HeobxoaAMMo HEMHOTr o, BykBanbHO Ha oonu
rpagyca, W3MEHWUTb Yron B3auMHOro
HakoHa AMoA0B COOTBETCTRYIOLLEN naphbi.
Pa3HocTb 3HauweHun "off” 1 "on” pomxHa
6biTb He MeHee 15 eavHuL.

LobuBlumMchb 3TOro, HAHOCKMM Ha BHELL-
HIOK NoBEepPxXHOCTb nobOBOro crekna ¢
MOMOLLBIO LWINPUUa B YYyBCTBUTENbHBLIX
30Hax nap AYOLOB NO Kanne BOAbI.
3HaueHna pPasHoOCTY AOMKHbI YMEHbLUNTb-
cfa Ha 5—7 eaviHuy, HO MOCne BuITUPaHus
cTekna BepHYTbCH K UCxoaHbiM. opor
cpabaTbiBaHVa PEKOMEHAYEeTCA YCTaHo-
BUTb PaBHbIM MY HEMHOINO MEHbLUUM
cpeaHeapudMeTUHECKOro 3HaueHus pas-
HOCTY, MONY4EeHHOro Ans AByX nap npu
HanUumMuY Ha CTEKNE Kanenb Boabl.

Ecnu B gHEBHOE Bpems 3HaveHus “off"
LOCTUrHyT FF 1 X HEBO3MOXHO YMEHb-
LWIMTb NOACTPOEHHBIMU peancTopamy R46
1 R47, mexay noboBbIM CTEKSIOM U AaTHn-
KOM MpPOKAAAbiBaOT CBETOMOMOLLAIOLLYIO
MNEHKY, HaNpUMEep, UCMoNb3yemylo ans
TOHUPOBaHWSA CTEKON asTomobuns. Pery-
NVPOBKY AaTHviKa NOBTOPSIIOT 3aHOBO.

3a HecKonbko MEeCcsueB akennyarauvmv
He HabNaanoCh HY OAHOIO NNOXHOro cpa-
OarbiBaHMa garuvka goxas, nporpamma
OTCNEXMBAET Y KOPPEKTUPYET ero paboTy,
€CNY 3TO BO3MOXHO, @ €CNn HEeT — AaTHuK
Ha HEeKOTOPOE BPEMS OTKIIIOHAETCS.

"Yer. ogom.”. 3TOT NYHKT OTHOCUTCA K
NMoCTOsHHOMY (HEOBHYNSIeMoMy) OAOMET-
Py, NOACHUTLIBAIOLLEMY CYMMapHbIA NpPo-
Ber asToMmobuvna. OH AOCTYNEH TONLKO Npu
nepebix Apaauaty BraodeHusx BK. 3peck
MOXHO YCTaHOBUTb HavasbHOE 3HaqeHve
nokasaHunin 0fomMeTpa € TeM, HTOOb OH NPo-
LOmkmn noacHET npobera, HavaTbivi paHee
MMEBLLMMCS Ha asTtoMmobune npubopom.
3kpaH XKKW npuyHymMaeTt sug, NokasaHHbiA
Ha puc. 22. Haxatusmm Ha KHONKy SB2
nepemMeLLarT BblaeneHne ot undpbl K
uvdpe, a ¢ nomoLbo KHonkm SB3 Bblae-
NEHHYI0 undpy MeHsIoT B nHTepeane 0—9.
370 paéTt BO3MOXHOCTb 3apatb nwboe
HayanbHOE 3HaueHwe, BrnoTe no 999999
kM. Korpa npober HabpaH, nepexoovm K
nyHKTY "CoXpaHuTh”, HaXMMaeM Ha KHOMKY
SB3 (Beibop), 1, ecnu BC& HabpaHo npa-
BUNbHO, Ha 3KpaHe nNosABUTCA Haanuch



"3HaveHvne coxpaHeHo”. TyHKT ocTaércs
OOCTYNHbLIM AN BHECEHUSI M3MEHEHWUIA,
noka BK He Hacuutaer 20 BKIOHEHUN.

“"OcransHoe”. 310 nocneaHuii NyHKT
maeHoro meH. Mpu ero Beibope Ha XK
BbIBOAVTCH NOAMEHIO, U300paxeHHoe Ha
puc. 23.

B crtpoke "CT. cnupom.” MOXET GbiTb
BKJIIOHEH MNY BBIKIIIOHEH CTPENOYHDBIN Crun-
nomeTtp. HTobbl NONb30BATLCA TaKUM Crvi-
OOMETPOM, €ro HyXHO NnpeaBapuTenbHO
oTkanMbpoBaThk, BoIOPaB NPy aKTUBUPOBaH-
HOM CTPENIOYHOM  CNUAOMETPE  MYHKT
"Cnuaometp” meHo "Kanubpoeka". Mpwu
aToM B 13obpaxeHuy Ha XKW, B otnvuve or
pasHee pacCcMOTpeHHOro (cm. puc. 18),
1osBuTCH Hoeasi ctpoka "Crpenka=80"
(puc. 24), a cTpenka cnuaoMerTpa nNnasHo
OTKJIOHUTCS 10 NONOXEHWS, COOTBETCTBYIO-
wero ckopoct 80 km/u.

C nomMoLLbIo NOACTPOEHHOIO pesrcTopa
R21 €€ HyXHO yCTaHOBUTbL TOMHO Ha COOT-
BETCTBYIOLLEE AeneHue LKankl. [lanee cne-
ayet eoigenutb ctpoky “Crpenka=80" un
Haxarb Ha kHorky SB3. 3HaueHune ckopo-
CTW Ha4YHET NNaBHO YBENWHUBATBLCH [0
120 KM/4 1 NNaBHO YMEHBLLATLCA A0 HYNS.
Crpernka cnuaoomMeTpa cTaseT cneposaTts 3a
HUM. 3atem uvkn ByaeT NoBTOPsTLCS. ITO
NO3BONUT NMPOBEPUTL NPaBUIBHOCTL U TOY-
HOCTb PaboTbl CTRENOYHOrO CMMAOMETPA.

B ctpoke "Aart. poxas” BKIOHAOT U
BBIK/IIOYAIOT yNpPaBneHne CTekNooHUCTU-
Tenem OT [aryuka [OXOs, a8 B CTPOKe
"Ynp. ABOPH.” — ynpasneHue CTeknoouu-
CTUTENEM C NOMOLLLIO KHONKY SBS. Mox-
HO BbIOpaTh NepBblil UK BTOPOU cnocob
ynpaenexsus nuéo Boobule 3anpetuts BK
YNpPasnsTb CTEKNOOHUCTUTENEM.

[Mpu BeiGOpE cTpoky "CraTucTuka™ Ha
XKW BbiBOOUTCA MHGOPMELYS O BPEMEHM
paboTel ABUraTens v BPpemMeHu B nytu B
qacax v MuHyTax (puc. 25). O6HynuTb eé
MOXHO ABymMs cnocobamu: Buibpas cooT-
BETCTBYIOLLMIA MYHKT MEHIO MU OAUTenb-
HbiM (Bonee 3 C) HaxatveMm Ha KHOMKY
SB1. B nocnegHem cnyuae npovsonpér
OBHYNEeHne 1 CTaTucTukKn, ¥ OQoMeTPa.

Crpoka "fion. CBET" NO3BONSET BKIIO-
HYUTb VI BBIKMKOYUTE yNpaBneHve aHes-
HBIMU XO[0BBIMW OTHAMU. ECNU B HEl nme-
ercsa Hagnues "ok”, ata OyHKLMA aKTuBHA.
Ornn 6yanyT BIIO4EHbI CPagy nocne Hava-
na ABYXEHUS1 He3aB1CUMO OT MOroAHbIX
YCNOBUIA Y BPEMEHU CYTOK U BHIKITIOUEHbI
npyt OCTaHOBKE ABUraTens.

Bce ycTtaHOoBneHHble napamerpsl, pe-
3ynbrarsl paboThl OAOMETPOB U CTATUCTU-
K& XPaHSiTCA B 9HEProHe3aBnCUMON Namsi-
TV MUKPOKOHTPONNEPa M COXPaHATCS
NPV OTKIIKOHEHUY NUTAHWS.

CornacHo 3anoxeHHoMy B nporpammy
MVIKDOKOHTpONNEpa anroputMy cpasy rocne
noeopora knio4Ha 3axuranma BK HauvHaer
paboTtars, oTobpakas Ha XKV nHdopmaumio
COrNacHo BbIBpaHHOMY pexiimy. Ecnm dyHk-
uva npenynpexaenvs 0 HeobxoauMocTu
3aMeHbI Macsia BKKHEHa 1 A0 HEE OCTanoch
npoexate meHee 2000 kM, OyneT BeiBeOeHO
COOTBETCTBYIOLEE COOobLUeHVe, a CrycTs
2 ¢ BK BepHéTca B pabounii pexum. Mocne
3anycka gpuratensi TaxoMeTp oTobpasuT
HACTOTY BPaALLEHVS KONIEHYaToro Bana, a Kak
TONbKO aBTOMOGUNb HAYHET ABUXEHUE, Criv-
OOMETP MOKaXET €ro TeKYLLYIO CKOPOCTb.

Korpa HacTynat cymepkuy n BK asromaru-
HeCKY BIIOYUT rabapuTHble orHu, Ha XKKU
NOsIBUTCA X NUKTOrpamma. Korga xe craHer
COBCEM TEMHO U BKIKOHUTCS BNVXHUWIA cBET

OoTaneHOe
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dap, nukTorpaMmma NPUYMET BUL, BKIKOHEH-
HO ¢apbi.

Ecnn 3axuvranve Bkio4eHoO B TEMHOe
BPEMs] CYTOK, TO rabaputHble OrHU BKSIIO-
HarcH HeMEeOSIeHHO, a BnvXXHWIA CBET — C
Hauanom ABVXEeHVs aBToMobuna. Ha pac-
CBETE NepBbiMy ByayT BeIK/KOHEHb! Papsbl, a
3arem rabapuTHbIe OrHv. 3TV OrHKW, @ Npu
HEeoBXoaAMMOCTY U (apel BKIOHATCA 1 Npu
BbE3E B TEMHbIN TyHHENb. ECnn B HOo4HOE
Bpems asTomobune 6onee 5 MuH octaérca
HenoaeviXHbIM, dpapel ByayT BbIKNOYEHI, a
rabapuUTHbIE OrHY OCTaHYTCSsi BKIKOYEHHbI-

Mu. Papbl BKAKOHATCA, KakK TONbKO aBTOMO-
B6uUNb HA4YHET ABVdKEeHVE. MOXHO NMpUHYau-
TeNbHO BLIKNIOYUTL rabapuTHele OrHv U
dapsbl, Haxae Ha kHonky SB4. MNosTopHoe
Haxatve Ha Heé sepHeT BK ynpaeneHve
oceellenem. MNoCcKoNbKY YCTaHOBNEHHbIN
Ha 3aBOAE NEpPEeKoNaTens OCBELLEHUs
OCTaéTcsi Ha CBOEM MECTEe, MOXHO BOC-
NONbL30BaTLCA U VM.

Tam, roe npasvna OOPOXHOro ABUXE-
HUA TPEBYIOT BO BPEeMSA ABUXEHUS BKNIO-
4aTb OCBELUEHNE HE3aBVICYMO OT BPEMEHU
CYTOK, MOXHO BOCMONb30BATLCH COOTBET-
cTeyioLen ¢pyHkuvel. Korga oHa aktvBHa,
TporaHme asTomobuns ¢ MecTa npu 3ase-
NEHHOM [Burarene npuBeAeT K BKIKOHe-
HUIO OHEBHbIX XOAOBbIX OrHent, OHu Bbi-
KIO4aTCs, Kak Tonbko auratens 6yoer
3arnyLueH.

Ecnn BKNIOYEHO ynpaeneHue CTekso-
OHUCTUTENEM MO AAaTHUKy AOXAs, TO OH
3apaboTaerT, Kak TonbKo Ha noboBOM CTEK-
Ne B 30HE OEeNCTBUS aatyuvka MnosiBsaTcs
noxaesble kannv., CkopocTs paboTkl CTek-
NooHUCTUTEN BbIOMpaeTcsi asTomMaTuye-
CKV B 3aBUCUMOCTW OT UHTEHCUBHOCTU
LOXOS U OT CKOPOCTU ABVXEHUS aBTOMO-
Buns. MPUHYAMTENLHO BBIKIKOYUTL CTEKNO-
OYUCTUTENE MOXHO HaXaTueM Ha KHOMKY
SB5, a €€ NOBTOpPHOE HaxaTue BHOBb
BKJIIOYUT yNpasneHue no CUrHanam aardvi-
Ka. BKJIKOUMTL CTEKNOOHUCTUTEND U OMbIBa-
T€Nb NOOOBOrO CTEKNa BPYUHYIO MOXHO C
MOMOLLBIO LUTATHOTO NepeksioyaTens.

Ecnu B meHio "HACTPOUIKA™ 3apnaHo
YNPaBNEHUE CTEKIOCHUCTUTENEM KHOMKO
SBS5, 10 nepBoe Haxatve Ha Heé BKIKUUT
paboTy CTEKNOOUNCTUTENS C nay3amu, Npo-
FONKUTENBHOCTD KOTOPbIX 3aBUCUT OT CKO-
pocTV ABWXEHUSs aeTomobuns. MosTopHoe
HaxaTtve BKIIIOYUT HenpepbisHylo pabory
CTEKJIOOHUCTUTENA C Manor CKOPOCTbLIO,
TPETBE — BKIOYUT BbICOKYIO CKOPOCTb, a
HETBEPTOR — BBIKMOUUT. MNpekpaTtnTb pato-
Ty CTEKJIOONUCTUTENS, HE3ABUCUMO OT Bhi-
OpaHHOrO pexvma, MOXHO OJUTENbHbIM
(6onee 5 c) HaxaTtvem Ha KHornky SB5. Bee
pexumMbl paboTbl CTEKNOOYUCTUTENST OTO-
Hpaxalorca NUKTorpammamy Ha XK.

Ecnu nHanpsaxeHne 6GopToBou cetu
aBTOMOOVNS BLILLNO 32 A0ONYCTUMBbIE Npe-
nenbl, Ha XKW nosearca nukrorpamma
aKKyMynaropa v onucasve npobnemsl,
TPUXAE NPO3BYHYUT 3BYKOBOW CUrHan u
CTONbKO X€ pa3 3amuraeT MNnoacBeTka
XKW. 3atem BK BepHETCS B 0ObINHbBIA pe-
xum pabotsl. Korpa temrieparypa 3a 6op-
TOM aBTOMODOUNS Onu3ka K Hyneeow, Ha
XKW nosisnsieTcs nuktorpamma "CKonb3-
Kas popora” u Haanvcek "BHumaHve! Bos-
MOXeH rononé€n”. 3abnokvpoBarb 3TW
NPEAYNPEexXaeHNs HENb3S.

BK NOCTOSHHO KOHTPONUPYET COCTONA-
HUe pagepen, kanota u baraxnuka. Kak
TONbKO ByAET OTKpbITa XOTs Obl OAHA IREPD,
kanoT vnu Garaxxuk, Ha XKV nossurcs pu-
CYHOK, oOToBpaxawowmii nx COoCTosHUE
(puc. 26). BosspauleHve B pabouvin pe-
XXMM NPOV3OMAET, Koraa BCE OYAET 3aKpbl-
TO, UNM NOCNE HaxaTuns Ha KHornky SB3.

[Nocne noBopoTa KNOHa 3axuraHusi B
nonoxervie "OFF" dapbl rabaputHbie orHm
V1 CTEKNOOHUCTUTEND (€C OHY Bblnn BKIO-
YeHbl) BbIK/IIOHATCH MIHOBEHHO, a cam BbK —
NpUBNM3UTENLHO H“epes3 MUHYTY. Ecnu noc-
71e NoBOPOTa K/oYa OCTaNMCh OTKPLITLIMU
[BEpb, KarnoT vny 6araxHuk, BK He BbIkNo-
YUTCH, OTODPaXas nx COCTOSHWE, NoKa BCEé
He ByaeT 3akpLITo.
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OTeuyecTBEeHHbIe CBETOAMNO bl
NOBbLILLEHHON APKOCTM

A. FOLLWH, r. Mockea

HacTosALLee BPEeMS B MUPE BbinyckaeT-

C HECKONbKO AECSITKOB ThiCsH pas-
JINNHBIX TUMOB CBETOOMOAOR, 1 pa3paboT-
Ka HOBbIX NpuBOPOB NPOAONXKAETCS.
Havwbonee axkTyanbHbiM HanpasneHvem
pasBuTUA 3TOrO BUAA UBLENUIA CHUTAIOTCS
CcBETOM3NYyHaloLve Anoap ¢ 0Ccobo ApPKoMn
vanyyartenbHon cnocobHocTelo. CyllecT-
ByeT BECbMa pacnpoCcTpaHEHHOe MHeHVe,
YTO CBETOANOAB! C APKOCTLIO, HE YCTynato-
Len TpaauumMoHHBIM npubopam ocseLle-
HUA, BbiNYCKAKTCA TONbKO ¢mpmaMm
AnoHun, Amepuiku, fepmanun...

Ho 3710 He Tak. Poccuiickue npea-

Kaetcs B nutepsane -40...+80 °C, a tem-
neparypa xpaHeHus ~-40...+100 °C.
Temneparypa naikv BelBOAOB — He 6onee
260 °C npwu gaurenbHocTH 5 c.

Takve OCHOBHBIE 3NEKTpUYecKue napa-
METPbl, Kak NnageHne HanpsXxeHus, MOoLL-
HOCTb paccesaHys 1 HOMUHaNbHbIV NPSIMOK
TOK MOYTU HE OTANHAIOTCA OT aHaNOrNYHbIX
Mo UBETY nanyyexus o0bbl4HBIX NPUHOPOoB..

KOHCTPYKTUBHO AipKme CBEeTOANOAb! Ha-
LLie BCErO BLINONHAKTCA B N1AaCTMAaCCOBbBIX
KOprycax Kpyrnoro rnonepeyHoro ceveHns
ovameTtpom 3...10 MM, HO BeINyCKalKOTCA

Hbimu. KomnayHa, n3 Kotoporo ¢popMmmpy-
€TCH KOpnyc, MOXET OblTb NPO3paqHbIM
VN MaToBbIM, @ TakXe UBeTHbIM unu 6ec-
useTHbiM. CospaHme MaToBbiX KOPMycoB
ocyuiecTensetca nobaeneHvem B Mnpo-
3payHyio NnacTMaccy cneuvansHoro avc-
neprartopa, KoTopbin obecneuvsaet aud-
dy3Hoe paccenBaHve U3nyyaemoro Kpu-
cTa/ioM ceeTa. [marpamma HanpasneH-
HOCTU Y AIPKUX CBETOAMOA0B 06biNHO 6O-
nee ocTpas, 4em y CTasaapTHblX, a ans eé
KOPPEKUUY NPUMEHSIIOT HacaaHble NNH3bI,
KOTOpbIE MO3BOASIOT NONy4arb Npubopsl
OCBELLEHUVA C pas3nuyHbiMy guarpaMmmamMm
HanpasneHHoCTU. Ha puc. 1 npveeaeHbl
AvarpamMmbl HanPaeneHHOCTY CUnNbl CBETa
npwv MCNONb30BaHUM HAaCafHbIX NMMH3 (8 —
no Jlam6epry, 6 — GOKOBOE 13ny4eHve, B —
"JleTydasa mblws”, r — chOKYCUpOBaHHOE

(y3koHanpasneHHoe) usnyyeHve).
B nocnepHux paspaboTkax npubopos
ONS BbIP@XEHWsl CrnekTpanbHoro

NPUSITUA C HEKOTOPO 3alepX KO, Iy Aty pacrnpefeneHns UanyyeHus Yalle
Ha[o NPU3HaTb, YXe BCTYNUAU B KOH- o dVmare o Lvmane MCNONb3YyEeTCA napameTp Ap —
KYPEHTHOE COPEBHOBaHWE C BEAyLLU- 30 30 AOMUHUPYIOLLASA [AMHA BOJHbI,
MU MaTpamMu 1 B Bnvkanwee Bpems 5 g KoTOpas ABNSETCS BaXKHOW Xapak-
CMOryT 3aHsiTb CBOK HULILY B 3TOM 60 60 TEPUCTUKON uBeTOBoﬁrg Bocnpusa-
TEXHONOIMYECKN  CIOXHOM  Mpo- TS U3nyyeHvs NpubopoB Heno-
U3BOACTBE. 34€Chb OTMETVM npea- gy 90° BEKOM. JomuHupylowas anvHa
npuatua OAO "Mpoton” (r. Opén), 0 05 1 5 0 (5 1 BONHbl COOTBETCTBYET "LEHTpY
Tomexkuin HUMMM, TpagmumoHHo 3a- a ! 7 TAXECTU™ CneKkTpasbHOro pac-
HUMaloLWmecs paspaboTkon v npo- dv Lvmare NpeaeneHns CBEeTOBOro noToka,
V3BOLACTBOM CBETOAUOAOB ELlLE C 30° Lymake 30° Lymarc many4aemoro npubopom. Benu-
COBETCKOro Nepuropaa, v HoBbl@ CaHKT- [ YMHa Ap HECKOJIBKO OTNIUHAETCA OT
i e B ML 605 s Bl il e
(SVETLED), a TaKke MOCKOoBCKoe \ . CKNOHOB CheKkTpa pacnpenene-
OO0 HIL, 03N "OnTan”. KoHcTpyk- 90 N . 0L HVs1 HeoouHakosa. Ecnu cnekTp
TVBHO NprBOPbI HALLMX NPEanpPUaTUi P 0 0 05 1 wv3nysenus npubopa vMeeT 3ars-
HE OTM4aKTCa OT 3apybexHbIX. e HYTbI1 KOPOTKOBONHOBEIA CKJOH,
TexHvueckvie napameTpel BocHoBHoM  Puc. 1 TO Ap < Anax, NPY 3ATHHYTOM [/INH-

VAEHTUYHBI MOCTYNAIOLWLMM Ha PhIHOK
3apybexHbim 0bpasduam. Kpuctannbl umc-
MoNb3yTCA COBCTBEHHOTO MPOU3BOACTBA
vnu NOKyNHbIE. ﬂ,ﬂﬂ n3roToBneHma CBETO-
LVopoe GEnoro CBE4YEHUS WCMONb3YIoTCA
KpUCTansibl CUHEro CBE4EHNsi COBMECTHO C
NOMUHOMOPOM XENTOro UBETA, A5 Kpac-
HbIX Y OpaH>XEeBbiX OCHOBHbIM mMarepuanom
cnyxut GaAsAl, 119 3en€HblX U CUHUX —
InGaN.

Hwxe npeacraeneHbl OCHOBHbLIE TEXHU-
HECKVE [aHHBLIE CEPUIMHO BbINyCKaeMbIX
OTEYECTBEHHbIX SPKUX, CBEPXbAPKUX U
MOLLHBIX CBETOAUOAOB, yKasaHbl UX pas-
nuuma 1 0CoBeHHOCTH.

Y.

t i

[pUHATO cuMTaTh, Y4TO APKUMU CBETO-
avopamu (Bright LEDs — no 3apybexHon
Knaccudukaumm) senaTca npubopbl C©
ocesoin cunon ceeta (l) 0,5...4 ka npw
MPAMOM NOCTOsSHHOM Toke (l.,) 20 MA 1
yrne nanyyenus (260 s) 45...60°. MNouTtu BCE
ApKWe CBETOAMOAbI A0MNYCKaT NUTaHue
npsiMbiM TOkoM 20 MA (HOMVHanNbHbIN), a B
npenensHo  AONYyCTUMOM  pexume
30 MA. TIPUMEHSIIOT 1 UMMYJIbCHbIN PEXUM
C npambiM TokoM 30 MA nNpu vacToTe cne-
noBaHvsa MMNynbcoB 1 KMy, 1 CKBAXHOCTU
10. MakcumanbHoe ofpartHoe Hanpsixe-
Hve 0B6blNHO cocTaensaeT 5 B, Npu atom

obpaTHblii TOK rapaHTupyerca He 6Gonee
10 mcA. Pabouas Temnepartypa agonyc-

Apkne
CBETOM3NyyaLue
anoabi

Takxe cepuv npmbopoB OBanbHOM KOHGU-
rypaumm, a gns MHeMOHUHECKON MHAMKa-
UMy — B NPSIMOYroNbLHOM, KBaApaTHOM U
LUMNMHOPUHECKOM KOoprycax C Maockum
TOPUOM. B HUXXHE YacTy Kpyrnoro Kopry-
ca vaile nmeetcs ¢gpnaxey, (konda ¢ ¢pnaH-
LEM), @ ecnu OH OTCYTCTBYET, TO Konba
6ecdnaruesas. o TepmuHonoruv pa-
Avonbuteneli Takve CBETOANOAbI Ha3bl-
BatoTCa "c 10bkon” n "6e3 1bkn”. Kopnyc
OBanbHOWM KoHbUrypauum obycnoBnmBaet
HECMMMETPUYHOE CBETOBOE UINyHeHue
(no kopoTtkoin ocu osana yron o063opa
MEHbLLe, NO AaunHHoW — OGonblue). Ecnu
Takon CBETOAMOA UCNOoNb3yeTcs B MHGOp-
MauroHHOM Tabno, TO ero ycTaHaBnmeaT
Ha naHenu Tak, 4Tobbl B rOPU3OHTaNBHOM
nnockoctTn yron obaopa 6bin 60nbLIMM,
4eM B BEPTUKanbHOWN, 4TO ynobHee ans
BU3YyanbHOro BOCMpUATUA nHGOpMayun.
YkakeM eLle Ha [Be pasHOBUOHOCTU Ap-
Kux cBeToamMonos. 3T1o npubopst B 60nb-
wom 20-MUNIMMETPOBOM KOPMyce Cco
cdepuyeckon NMH30M, UMEIOLLEIN CaMbii
LWWMPOKMIA yron manysexva (no Becbma
pacnpocTpaHéHHon cpeou paspaboTyn-
KOB TEPMUHONOrn Takvie 6onblune CBeTo-
ovioabl HadblBalT "cnoHamu”), U CBeTo-
Anoabl CO BCTPOEHHBIM WHTErpanbHbiM
pesncTopoM ans npumeHeHns 6e3 nonon-
HUTENBHOIO HaBECHOro Pes3ncTopa B ue-
MAX MUTEAHMSA C HOMUHANBHBIM HanpsiXxeH -
empoo 12 B.

CoBpeMEeHHbIe ApKMe CBeTOoUOAb!
SABNIFIOTCH B NOAABNAOLIEM BONbLUMHCTEE
OOHOKPUCTaNbHLIMY U BbIMYCKaKOTCS BCEX
UBETOB CBEYEHUSsI, 8 TakXe U MHOroUBeT-

HOBONHOBOM CKJTOHE Ap > Ay -

LiBeToByl0 xapakrepuctuky 6enoro
cBeToanona OObINHO BbipaxarT qepes
useTosyto Temneparypy (Tyg) — 310 TEM-
neparypa abcontoTHO 4YEpHOro Tena, npu
KOTOPOIA €ro U3ny4YeHne UMEET Takyto Xe
UBETHOCTb, KakK 1 paccmarpusaemoe cee-
ToavogHoe manyyenve. LisetoBas Tem-
neparypa uamepsieTcs B KenbBuHax v ons
HenbiX CBETOANOA0B HAXOAUTCH B npeae-
nax 3000...10000 K.

HApKne ceeTtoanoabl NPUMEHSIIOT B CBE-
Todopax, Manbix MHOOPMAUNOHHBIX Tab-
10, HabOPHbBIX HAANUCAX B CanoHax aBTo-
6yCcOB ¥V 3NeKTponoe3nos, B psge npubo-
POB MPOMBILLNIEHHON 1 OLITOBOW TEXHUKW,
a TaKkxke B pasHoobpasHbix paavontobu-
TENbCKNX YCTPONCTBAX.

OcHoBHblE NapameTpbl
(oGwue ans ApKUX CBETOOUOAOB)
npu Ty op = +25 °C

MakcumanbHOe npsiMmoe Ha-
npsbxkeHne, B, npu npsmom
Toke 20 MA

CBETOAMOA0B KPacHoro,
OPaHXEBOro 1 XEnToro
CBe4YeHUs
CBETOAMOLOOB 3ENEHOIO,

cvHero n 6enoro ceeveHvs . . .3,5...4

JoMyHMpYIOLLEa AHa BONHbI
M3Ny4eHNsi CReTOANOA0B, HM

KPacHoro CBe4YeHus . . . . . 620...630
opaHXeBoro ceeyenus . . .605...612
XENTOrO CBEYEHUST . . . . .. 580...595
3ENEHOro CBEYEHUS . . . .. 515...525
cuHe-3enéHoro ceevenus . .505...515
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CUHEro CBeYEeHusi
LigeToBass Temnepatypa cBe-
Toouonos Genoro ceeye-

Hus, KoL 3100...10000
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Cepus KUNO42xxx-MN2
(OAO "MpoToH").
Kopnyc Kpyrnoro ceueHusi, ¢ yCce4éH-
Hon dackoi, NPo3pasiHbii, HEeOoKpalLeH-
Hbtlh (puc. 10).
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dyr T
Tymare Ta6nuua 1
2 Jl \Y Tun User n';’““in’
np
0, I ’ ‘ npubopa CBEYEHUA 20 MA
T KAMO42M40-K4-N2 | Kpackbiin 0.7..1
04 / \ KAMO42H40K4-112 | Kpachbiii 1.15
\ KWMg42n40-K4-nz KpacHbiit 1.5.:.2
07 / \ KUM[42M40-PN2_| Oparesbin | 0,7..1
' / X KVMA42H40-P-N12 | Oparessin | 1..15
0 ~ KWN42M40-P12_ | Oparwesuin | 1,5...2
400 440 480 520 A.HM KUMQO425140-)K-1M2 HKéntbin 05...07
- 8 z KUMNO42M40-K-MN2 Xeénmbiin 0.7...1
Ue. KVINO42H40K-N2 YKenTeiin 1.5
KUNO42P40-N14-N2 | 3enénbiii 2..25
Iy KAM[42C40-N14N2 | 3enénbiit 25..3
g A A KNMO42T40-14-112 | 3eréHbiit 3 4
Vmaxe l \ KUNL42Y40-T14-112 3enéHblil 4.5
80 | KNMQ42040 N14-N2 | 3enénbii 5.7
70 Knnpa42pP40-n5-Nn2 | Cuwe-senénbin | 2...2,5
60 \ KWUMQ42C40-N15-M2 | Cune-3enénbin | 2,5...3
| 5 KUN42T40-N5-N2 | Cune-3enénbini | 3..4
50 l X KNO42Y40-N5-N2 | Cure-serénbin | 4.5
) N KUAMA42040-15-N2 | CuHe-senénbiin | 5...7
30 / \ KUMO42H40-C1-N12 | Tonybon 1...1,5
LY KUNO42M40-C1-N2 | Tonyboit 15..2
20 ] i KNMO42P40-C1-N2 | Fonybon 2.25
10 S KAMA42C40-C1-N2 | Fonyboit 25.3
0 K/NO42H40-C2-12 Cuthuin 1.15
400 500 600 700 A HM KWNAa42m40-C2-n2 CuHuin 1.5::2
’ KVIMNQO42P40-C2-M2 CuHui 2...25
Puc. 9 KVNA42C40-C2-N2 | Cwnuit 25.3
KVINO42C40-6-N2 Benbiit 25.3
Tunosas BONbT-amMmnepHas xXapaxkrepwu- mgﬂzg;zg:s-gz ;ﬂbﬂj gg
CTUKa CBeToAn0A0B KpaCHOro, opaHXxeBo- KMHH42®40 EB_ N2 Eenb“:‘ 5"'7
ro v XENTOro CBEHEHVs NpUBEAEHa Ha L Losi by

puc. 2, 3enéHoro, cuHero n 6enoro cee-
YeHus — Ha puc. 3. TUNOBOI CNEKTp 13-
NY4EeHWsi CBETOAVOA0B KPacHOro ceeve-
HUS NpYBEAEH Ha pUc. 4, OpaHXeBoro —
Hapuc. 5, xéntoro — Ha puc. 6, 3enéHo-
ro — Ha puc. 7, CUHero — Ha puc. 8 u
6enoro — Ha puc. 9.

Jvarpamma HanpasneHHOCTU nany4e-
HUS B OTHOCUTEJIBHBIX €AVHULAX (C YITIOM
nanyyexusa 40°) npuseaeHa Ha puc. 11, a
B Tabn. 1 — cuna ceerta (l,) 1 useT ceeve-
HUS A5 KaKA0ro Tvna CBeToavona aTomn
cepuu.
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CNPABOYHbIA JINCTOK

Ten. 607-88-18

Mpuém craten: mail@radio.ru
Bonpochbi: consult@radio.ru

PALIUO Ne 1, 2013
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Puc. 12
Tabnuua 2
Tun User n'l‘;’uxﬂ;
npubopa ceeyeHus 20 MA
KWMa42160-K4-02 Kpachblin 05...0.7
KWMg42me0-K4-02 KpacHbiit 071
KWUMa42neo0-p-42 Opatxesbit | 0,5...0,7
KWUMa42me0-P-2 OpaHxeBbiit 8.7...1
KnnNa42meo-n4-42 3enéxbii 07..1
KWUIMa42He0-N4-12 3enénein 115
KUIMa42M60-N5-[2 | Cune-3enénbtit | 0,7...1
KUMQO42H60-N5-12 | Cuve-3enérbit | 1...1,5
KWUMZA42160-C1-42 lony6on 0,5..0.7
K1np42men-C1-12 Tonybon 07..:1
KUMQ42He0-C1-a2 ronybon 1:4.8
KUNA42meo-6-2 beribin 07...1
KUMO42He0-5-12 Benbii 1.15
Tab6nuua 3
lV KA!
Tun T 2
npu6opa CBE‘IB:HMR Py by
20 VA
KWNZ42160-K4-2 KpacHbin 05..07
KUMO42M60-K4-2 KpacHbii 0,7..1
KNMg42ne0-pP-2 OpatxeBbin | 0,5...0,7
Kunrna42meo-p-2 Oparxesbii 0.7..1
KUNZ42M60-114-2 3enénbin 0.7...1
KUMQ42H60-114-2 3enémsin 1..45
KNMO42M60-115-2 | Cure-zenésmid | 0,7...1
KUMA42H60-M15-2 | Cure-3enérbiin | 1...1,5
KWUMQ421e60-C1-2 Tony6on 0,5...0,7
KNrp42meo-c1-2 lonyBon 071
KWMa42Heo-Cc1-2 lonyBou 1.215
Tabnuua 4
Tun User "Il;,lﬁ:::
npubopa cBeYeHUus 20 MA
KNMa4o0mM30-K4-A7 KpacHstin 0.7.13
KNMNO40H30-K4-07 Kpachbin 1. .15
KNNAsspP30-K4 KpacHbiit 2..25
KUMAO8sC30-K4 KpacHbiit 25...3
KUMa40M30-P-7 OpanxeBbiit 0.7
KUIMO40H30-P-7 OparxeBbint 1=15
KNg4on3o-rP-7 OpaHxeBbln 1,6:..2
KUNQ40M30-)K-A7 HKeénbin 0.7...1
KWMA40H30-)K-A7 XKénTbiin 145
KUMA85P30-XK HKenbiin 2.25
KUNA85C30-XK HKeénTbin 25 .3
KUMA40H30-14-7 3enénbin R 1:D
KWMQg40n3o-n4-7 3ernéHbiit 2.258
KWUIMp40P30-14-7 3enéHoin 253
KUMO40H30-N5-7 | Cune-3enénuint | 1...1,5
KNMa40n30-ns-7 Cune-zenéubimn | 1,5...2
KWMO40P30-115-7 | Cure-3enéuuin | 2...2,5
KUMQg40M30-C1-7 Fony6on 0.7..1
KWUMA40H30-C1-7 [onybon s
KWUMOo40mM30-C2-7 CuHuin 071
KWMA40H30-C2-7 CuHuit 1215
KUIMA80H30-5-4 Benbiit 115
KMMNasonao-&-a Benbiit 1,5:..2

1 uanyserHus 60°) npuse-
neHa Ha puc. 12, a B

s S S

Tabn. 3 — cuna ceeta
(I,) v uBeT ceBeuyeHus ons
Kax[oro Tvna CBeTo-
Avopa aTom cepun.
Cepuum KUNLO40xxx,
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30°
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Puc. 14

Cepus KMNA42xxx-02.

Kopnyc kpyrnoro ceueHus, ¢ auc-
nepratopom (ang¢ysHo pacceunBato-
LLWi), HeOKpaLLeHHbIi (M. pyc. 10). L

[varpamma HanpaesneHHoOCTU 13- g
NYyYEHUS B OTHOCUTENBHBIX AuHMLax
(C yrnom uanyqeHusa 60°) npuseneHa
Ha puc. 12, a B Tabn. 2 — cuna
cBeeta (l,) 1 uBeT ceeYeHusa 1a Kax-
[0ro Tvna CeeToanoaa aTon cepun.
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e

KNNA85xxx
(OAO "MpoTton™).

Kopnyc kpyrnoro cesexus, ¢ gycnepra-
TOPOM, OKpaLUEHHBIN (A8 TUMNOB CBETO-
AVOA0B, OKaH4YMBAIOLLUUXCHA KOOVPOBKOM
B7) v anddy3noHHbIN, HeoKpalleHHbIk
(BCE OCTanbHbie) (puc. 13).

Ouarpamma HanpaeneHHOCTU u3ny-
HEHVS1 B OTHOCUTENbHBLIX eanHuuax (C yr-
nom wuanyyseHuss 30°) npueeneHa Ha
puc. 14, a B tabn. 4 -— cuna ceera (l,)
UBET CBEYEHUA A5 K&XI0ro Tmna CBeTo-
[Vona aTvx cepuii,

Cepusa KMNA128xxx
(OO0 "MonynpoBoaHVKOBLIE M3nyqarenu”
("Nnin"), r. Benukuia Hosropopn).

Kopnyc kpyrnoro cewenus, ¢ ¢ackoi,

npo3payHbIf, HeoKpalleHHbIl (puc. 15).
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Ta6nuuya 5
Tun User n:‘,”"'ﬁ:
npu6opa CcBeYeHus 20 MA
KUM4128E1-K KpacHbiin 0,5..52
KUMG4128>K1-K KpacHbiii 0,7..0,8
KUMa128m1-K Kpactbiv 1...15
KUMA128E1-XK YKéentoim 0,5.52
KUMO128XK1-XK YKénTbii 0,7...0,8
KUMg128m11->K HKeénTein 118
KUMO128K1-)K YKénTui 1.9::16
KWNQa128n3-n 3enérbiit 2. 22
KWM4128M3-11 3enéxbin b |
KUMQ4128H3-1 3eréHbiit 4..44
KWngi128n4-n CuHe-3enéHbin 2..22
KUMa128m4-n CuHe-3enénbiit 3.33
KWMA128H4-11 CuHe-3enéHbtin 4..44
KWNg12811-c FonyGown 2.22
KWNQ128m1-C lony6on 383
KWMa128H1-C Tony6on 4..44
KWUMA4128M1-6 Benbin i 22
KUNg128M1-6 Benbin .33
KNNa128H1-6 berbin 4..44

Cepusa KMMNO42xxx-2.

Kopnyc kpyrnoro ceueHus, ¢ aucnep-
rartopoM, OKpalueHHbli (CM. puc.10).

Dvarpamma HanpasneHHOCTU uanyye-

HVS1 B OTHOCUTENbHBIX eAMHULaxX (C yrnom

Juvarpamma HanpaeneHHoCTY uanyse-
HUAL B OTHOCUTENbHBIX €AUHNLEX (C Yriom
vanyseHus 30°) npyeepeHa Ha puc. 14, aB
Tabn. 5 — cuna ceera (l,) v uBeT cBeue-
HUS NS KaKO0ro Tvna CBeToavoaa aTom
cepun.

Cepus KUNA45xxx-MN3
(OAQ "TMpoToH").

Kopnyc kBappaTtHOro ceuexusi, npo-
3pavyHbli, HeoKpalleHHbI (puc. 16).

Jvarpamma HanpaBneHHOCTY vanyqe-
HUA B OTHOCUTENbHBIX EAUHULEX (C YrNoM
nanyyenus 30°) npuBepeHa Ha puc. 14, a s
Tabn. 6 — cuna ceerta (l,)  uBeT ceeve-
HUS NS Kaxaoro Tuna CBeToamnoaa aTomn
cepuu.

Tabnuua 6
Tun Liget Iy, KA, npu
npubopa cBeyeHun | I, 20 MA
KUMO45P30-K4-N3 | Kpackoiit 2..25
KWUMO45C30-K4-M3 KpackHbin 25...3
KUMi45T30-K4-M3 KpacHbiit 3.4
KWUMO45Y30-K4-M3 KpacHbiit 4.5
KWUMO45P30-XK-M3 HKeéntoin 2.:25
KUMA45C30-XK-M3 KEnTbin 25.3
KUMA45T30-XK-M3 HKénTblin 3.4
KWUMO45Y30-XK-M3 YKénTbiin 4.5




Cepua KUNMM45xxx-1
(OAO "TpoToH").

Kopnyc kpyrnoro ceueHus, ¢ ¢ackon,
MaroBbIl, OKpalleHHbiI (puc. 17).

Jyarpamma HanpasnerHoCTY nanyye-
HUSi B OTHOCUTENbHBIX eAuHMLEx (C yrnom
nanyyseHvs 30°) npyBeaeHa Ha puc. 14, as
Tabn. 7 — cuna ceeta (l,) ¥ uBET cBEYe-
HUA ON§ K&XO0ro TMna CBeToavoaa aTom
cepum.

Cepus KUNO88xxx-MN
(OAO "MpoToH").

Kopnyc Hu3konpogunbHbI, Kpyrnoro
ceveHus, C yCceuEHHoM ¢ackom, Npospav-
HbIA, HeokpalleHHbIV (puc. 18).

Huarpamma HanpaBneHHOCTN U3nywqe-
HUS B OTHOCUTENbHBIX eauHuLAax (C yrnom
vanyyerva 50°) npuBeneHa Ha puc. 19, ag
Tabn. 8 — cuna ceera (l,) 1 UBET CBE4EHVs
JIN19 K& Joro Tvna CReToAmoaa 3o cepuu,

Cepusa KUNAO88xxx-IM1
(OAO "MpoToH").

Kopnyc HuakonpodunbHbIn, KPYrnoro
ceveHusi, C yceyEHHol dackor, npoapati-
HbIlA, HEOKpalleHHbIn (puc. 20).

Jvarpamma HanpasneHHoOCTV uanyye-
HUSA B OTHOCUTENbHBLIX €AvHVLax (C yrnom
vanyyerus 50°) npveeneHa Ha puc. 19, aB
Tabn. 9 — cuna ceera (l,) v uBeT cBeYeHVs
[N19 KXKOOrO TMNa CBETOAMOAA STOW CepuUn.
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Tabnuuya 9
Tvn User nl‘”MK;q’
npuGopa cBeveHus 2% M"AP
4p°  [KnNOssnso-k4-ni Kpackbii | 0,5..0.7
KUMA88M50-K4-M1 KpacHbin 07...1
o |KVINA88H50-K4-M1 Kpacbiit 1.5
507 [KMNA88N50->K-11 YKérbii 05.07
KMMO88M50-XK-MN1 YKEnTbIit 0t
60° [KANA88H50-)K-M1 YKenTHiA 1..95
0° KMOA88N50-N4-r1 3enénbin | 0,5..07
70" [kunagsmso-nani|  Beménat | 0.7..1
80° |KWMNO88ns0-N5-N1 | Cune-senénbint | 05...0.7
KNragsmso-Nns-r1 | Cuxe-senenbin | 0,7...1
KWMA88N50-C1-1 rony6oi 05..07
KWNassMs0-C1-M1 Tony6oit 0,7..1
Puc. 19 KNQ8850-C2-11 Cuhui 0,5..0.7
Tabnuua 7 | KUNABEMS0-C2-M11 CuHui 07
Tvn Leer Iy, KO, npu Tabnuua 10
npubopa CBEYEeHMA Inp 20 MA ]
KWMO45N30-K41 | Kpackbiii | 05..0.7 Tun Liser iy
KUMO45M30-K4-1 KpacHbiit 0,7..1 npubopa CBeYeHns 20 MA
KMO45H30-K4-1 Kpacribiit 1..1.5 KUNO89N35/20-K4-111 | Kpackbin | 0,5...0,7
KNMA45M30--1 Xénmo | 05...0.7 | Ik inn8om35/20-K4-n1 | Kpackuii 0.7..1
KNMO45M30-K-1 Heénmbiit 0.7...1 KAMO89H35/20-K4-T11 | Kpacrbiii 1.15
KWMA45H30-XK-1 Keémbiii 1..1,5 KVMO89MN35/20-K4-T11 | Kpackbiii 15..2
KWUMA89N35/20-P-N1 | Oparxesbin | 05...0,7
Ta6nmua 8 \ynnsoviasio b Oparesbiii | 0,7...1
Tun User I, ka4, npu | | KUNA89H35/20-P-M1 OpaHxeBbl LD
npubopa CBeYeHUs Inp 20 MA | | KWMNO89MN35/20-P-11 OparsieBblit g
KUMa8ens0-k4-n Kpachbiit 0,5...0,7 | [KMNA89I135/20-K-N1 YKenTbiin 05..07
KUMA88N50-K-N YKenTbii 05...0,7 | [KUMO8IM35/20-XK-111 YKénTin 0.1
KWMAgenso-n4-n 3enéxbii 0,5..0,7 | [ KUMAB9H35/20-XK-MN1 KenThiit 1..1,5
KUMO88M50-N4-N | 3enéhbin 0.7%-4 KMA89M35/20-)K-11 YKenThlit 1,5..2
KNMN88H50-14-1 | 3enénbin 1.15 KUN891135/20-N4-111 3enérbii | 0,5..0,7
K1rassnso-ns-N | Cuwe-aenékbin | 0,5...0,7 KUMA89M35/20-114-11 3enéHblit 071
KNMA88M50-N5-MN | Cune-3enéubin | 0,7...1 KUMO89H35/20-N4-M1 3enéHbiit 1..156
KUMNO88H50-N5- | Cuxe-3enéHbiin 1...1:8 KWMA89I35/20-N4-M1 3enéHblit 1.5...2
K1N88ns50-C1-N rony6oit 0,7..1 KWM89N35/20-M5-M1 | Cure-3enénbin | 0,5...0,7
KUMA88ii50-C2-1 CuHuin 0.1 KUMA8oM3as/20-15-n1 | Cuxe-zenéubit | 0,7...1
Ku1nasesnse-s-n Benbiit 0,5...0,7 | [KWN[89H35/20-N5-M1 | Cure-3enémuiit | 1...1,5
KWMassms0-6- Bernbiin 0,7.:1 KUIMA8onas/20-s-r1 | Cvne-senéwbit | 1.5...2
KWNA88H50-6-1 Benuiit 1,:.1:6 KWNOggonss/20-C1-M1 Tony6oit 05..0:7

Cepusa KUNA89x35/20xxx-MN1
(OAO "MpoToH").

Kopnyc oBanbHOro cevexuvs (x = 4,8 mm,
y = 4,2 MM), NpO3payHblil, HEOKPAaLLEHHbI
(puc. 21).

Yron vanyyenusa no ocu x — 35 rpag.,
no ocuy — 20 rpag.

Brabn. 10 npuseneHsl cuna ceeta (l,)
M UBET CBEYEHUSI A8 KaXaoro Tuna cee-
ToAMoOa ITON cepun.

(NMpogoskenme crnenyer)

PAAVOLAETAJIN — NOYTOMN
no BCEN POCCUN!

Cambiin Wwmpokuin Belbop paanone-
. Tanen, 3anLacten Ona  pPeMoHTa,
| paamoniobuTensCknx Habopoe v ran-
| XETOoB.

107113, r. Mockea, a/a 10.
! Ten. (495) 543-47-96, MHOroka- |
| HanbHbI GeCnNaTHbI HOMEP
j 8-800-200-09-34.

NHTEepHeT-MarasuvH:

WWW.DESSY.RU,

e-mail: zakaz@dessy.ru

* * *

; P/petanu oteu. vt umn. 9000 Tunos,

| KHUrY, Komnbtotepsl, MO.

' Baw koHBepT. 190013, C.-MeTep-
Bypr, a/a 93, Kucenésoii.
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HALUA KOHCYJIbTALNUA

MOPOS3 K. UcnbiTaTenb BbICOKO-
BONbLTHLIX NpUbopoe. — Paguo, 2008,
Ne 12, c. 23, 24.

MNMe4yaTHas nnara.

HepTEx BO3MOXHOr0 BapraHTa nnarbt
nokadaH Ha puc. 1. Ha Helt pasmeLeHbl
BCE fJertanu, Kpome kHonku SB1, nepe-
kmtovarenen SA1, SA2, MukpoamMnepMeT-
pa PA1 u pesuctopor R10—R12. MNocTo-
siHHbIE pesucTopbl — MIJIT, C2-33, noa-
cTpoeuHbii — CM3-386, koHpeHcatop
C1 — okevoHbBIN UMNOPTHBIN, C2 — KM-5,
C3 coctaeneH 13 agyx (C3', C3™) nnéHou-
Hbix K73-17 émkocTtbto 0,47 MK®D C HOMU-
HanbHbIM HanpsxeHvem 630 B. TpaHc-
dpopmartop T1 BLINONHEH Ha peppUTOBOM
(2000HH) marnuTonpoeoge B36. Oc-
TanbHbIE AEeTany — YKa3aHHbIX B CTaTbe
TUNOB.

©Q

S
o

BOPOHOB I. AeTomaruveckoe 3a-
psoHo-pa3psgHoe yeTpoiicteo Ni-Cd n
Ni-MH akkymynsaropoe. — Papuo,
2012, Ne 1, c. 27, 28.

MNMeuyarHas nnara.

YepTEx BO3MOXHOIO BapviaHTa nnarbl
nokasaH Ha puc. 2. Ha Hen pasmMelleHbl
BCE Aeranu, Kpome CBETOAVOO0B M KHOMKU.
MocrosiHHbie peauctopbl — MINT, C2-33,
noacTpoeyHble — nposonoyHbie CM5-2B,
KoHpeHcaTopbl C1, C2 — oKcuaHble M-
noptHoie, C3 — KM-6, avopn VD4 —
1N4001, ocTtanbHble AeTany — yKasdaHHbIX
B cTarbe TMNoB.. MNpy KOMNOHOBKE nnarbl
NpuM3HaHo uenecoobpasHblM MOMEHNATb
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ceetogvor, HL2 v pesuctop R12 mecta-
M. LLTpnxnyHKTYPHBIMY NUHUAMYK MOKa-
3aHbl KOHTYpbI peavcTopos R2, RS v N-06-
pasHbiX TENNOOTBOAOB TPaH3UCTOPOB
VT4, VT5. Mpu nutaHuu ycTponcTea OT
VCTOYHVKA HanpsixeHnem 6onee 12 B nH-
TerpanbHbiil CTabunMa3arTop HanpsxeHus
DA1 cnepnyeT yCTaHOBWUTL Ha TeNNOOTBOA.

NOJNIAKOB B. PaguomMukpodoH. —
Papnuo, 2001, Ne 9, c. 52, 53.

MNMeyarTHas nnara.

YepTtéx BO3MOXHOro BapvaHta nnarbl
nokasaH Ha puc. 3. Ha Hei pasmeLLeHbl
BCE JeTanu, Kpome MUKPOQOHa 1 SNeMeH-
Ta nutaHua. Peauctopel — MIIT, C2-33,
koHpoeHcartopbl C1, C4 — kepamuyeckve
KO-1, octarnbHble — Takxe KepamMm4eckue
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Puc. 3

K10-17. Beikntouatenb nutanus SAT —
MUHUATIOPHBIA  OBvxKoBbIA ESP1010.
OTBEpPCTHE B BEPXHEN (NO HepTeXy) Hactu
nnarbl NPEAHasHavyeHo ONs KperneHus
kapkaca kaTywek L1—L4. KonTtakTHbie
nnowaaky, okanmnaowre OTBEepCTUs
noa BbIBOABI KaTyluek, 0603Ha4yeHHbe Ha
CXeMEe TOo4Kamy, WMEKT KBaZparHyio

dopmy.

K YATATENSM

Pepakuma v asTophl KOHCYNbLTU-
PYIOT TONILKO NO CTaTLAM, ony6nm<o-
BaHHbLIM B Xyphane "Paguo”, u uc-
KNIOYUTENBHO NO  TEXHUYECKUM
BONpocam, UMeIOLLUM NPAMOE OTHO-
WeHue K TOMy, 0 4EM B HUX MUAET
peub. KoHcynstauum paworcs bGec-
nnatHo. Bonpockl npocum (opmynu-
poBaTh BO3MOXHO TOYHEE U NUcaTh
pa3bopunao, No KawAOW cTarbe Ha
otaensHoM nucte. 0O6asarenbHo
YK2XUTE Ha3BaHMEe M ABTOPA CTaTby,
roA, HOMEp M CTPaHULy B XypHane,
rae oHa onybnukosaHa. B nucemo
BNOXWUTE MAaPKUPOBaHHbIV KOHBEPT C
HaanNUcaHHbIM BaWIMM  aApPECOM.
Bonpocbl MOXHO npucnate U no
anexrpouHoiA noure. Haw appec:
<consuli@radio.ru>. B ctpoke "Tema”

yKaxuTe Ha3BaHWE CTaTb U HOMEP
XypHana, 8 KOTOPOM OHa onyonuvo-
sana (Hanpumep: PAOUO 1-2013),



%, / CTaHoBMB nporpammMHoe obecneve-
7 HUE, MOXHO MOAKMIONATb K KOMbIO-
Tepy kabenem c paswvémom mini-USB
nnaty LaunchPad. OnepauponHas cucre-
Ma cama Hangért v yCTaHoBUT Heobxoau-
Mble€ AN8 CBA3W C Hew apansepsl. Ecnu
3TOro He NPOU3OLLINO, B OKHE YCTaHOBKYU
HOBOro 060pyaoBaHusi HyxHo BbIGpaTb
NyHKT "ABTOMaTtuuyeckas yctaHoBka", u
HYXHbIn opaiieep Byner aarpyxen. Mocne
3TOr0 B CUCTEME MOABUTCH HOBBIA BUPTY-
aneHbli COM-nopT (puc. 2). MNockonbky B

2 MopTet (COM 1 LFT) 7
A 1M5P430 Application UART (COM11)
2 Nopt npuntepa (LFT1)
\;‘ MNocneacsaTensHER NopT (COR1Y
j MNocneacsaTensHb nopt (COMZ)
Puc. 2

HaxoAsLWmnines B naHeny npruobpeTéHHon
OTNALOYHON nnaTel MUKPOKOHTPONnep
3apaHee 3anucaHa AeMOHCTPauvoHHas
nporpamma, ceetoanoasl LED1 wn LED2
CpPagy Xe HavyHyT NoOHEPEAHO MUraThb.

MNocne ycnewHoin ycraHoeku ppaiiee-
POB 3anyckaem Ha KOMMbIOTEPE Mpo-
rpammHyto cpegy IAR. Ha akpaxe nossut-
Csl €€ cTapToBoe OKkHO. Mockonbky npo-
LieCC co3aaHns HOBOIro NPOEKTa He Bros-
He OYeBMAEH, PaCCMOTPUM €ro Mo Lwaram.

1. Boibvpaem B MeHio "Project” nyHkT
"Create new project...”. B nossuslLiemcs
OKHE HUYEro He MeHsieM, Cpasy Haxuma-
€M Ha aKpaHHyto KHonky "OK™.

2. CoxpaHsiem BHOBb CO3AaHHLIN Npo-
eKT nop, BuibpaHHbIM A5 HEero UMEHeM.
PekomeHayio Ans Kaxaoro npoekra coa-
AasaTb OTAENbHYIO nanky. [na nepeoro
npoekrta ¢ cospnan nanky Lesson 1 u
Hassan ero "Lesson1”.

3. B meHio “File" Bbibvpaem nyHkT
“"New", a B OTKPbIBLLEMCS CMUCKE CHOBA
"File”. B peaynkrate B none penakmpoea-
HUst ByaeT oTKpbIT NycToi daiin Untitled 1.

OxoHyaHue,
Havano cm. B "Paguo™, 2012, Ne 12

Ten. 607-88-18
E-mail:

4. B meHio “File” Bbibupaem nyHkT
"Save As..” 1 coxpaHsieM CO3[aHHbli
$ann noa HOBbIM MEHEM B TOI Xe nanke,
rAE HaxoauTCa co3aHHbli dhaiin npoekra.
1 06bIMHO HasbIBaIO MaeHble (aiinel Npo-
rpamMm main.c, ecnu nporpamma 6yner
HanucaHa Ha a3sike Cu, unm main.asm,
ecnv Ha fa3blke accembnepa. B paHHOM
cny4ae HaloBeEM dain main.c.

5. B meHio "Project” Bribupaem “"Add
Files...", 1 B OTKPBIBLLIEMCS OKHE yKa3blBa-
€M TONbKO 4TO CO3aaHHbIi datn main.c.
Tenepb OH BKNIOYEH B NPOEKT.

6. B meHio "Project” ewibupaem "Op-
tions...". B noseuBLIEMCS OKHE cpasy oT-
KpbiBaetcs kareropusi "General Options”,
roe Ha eknagke "Target” cneayeT ykazartb B
none "Device” Tvn MuUKpokoHTponnepa,
YCT@HOBNEHHOIo Ha OTnago4Hon nnare.
Kak npasuno, Ha BHOBb MPYOBPETEHHOM
nnare ato MSP430G2553, noatomMy BbIGU-
paem B BeINaaatoLLEM CrCKe UMEHHO ero.

3areM nepexoavM B KaTeropuio
"Debugger”, n Ha Bknagke "Setup” B none
"Driver” Bmecto "Simulator” suibvpaem
"FET Debugger”. 3to Heobxooumo ans
TOro, 4TODOblI CO3[aHHbI 3arpy304HbIii
daiin nporpammbl cpega 3aHocuna Bo
FLASH-namsitb Haxopsawerocs Ha nnare
MUKPOKOHTPONNepa, a He BO BCTPOEHHbIN
B HEE NporpamMmHblii cumynaTop. Octans-
HO€ MEHSATb HET HEeOBXOAUMOCTU, MOXHO
HaXXVMaTb Ha 3KPaHHYIo kHorky "OK".

Tenepb MOXHO co3paBaTb COBCTBEH-
Hyt0 nporpammy. OToNAEM OT NPUBLIMHBIX
CTepeoTunoB, 1 BMECTO peanusauuu
O0BOLIMHOrO MUraHvs CBeToavofa Hanu-
Lem nporpammy, paboTtaloulyo no cne-
LyloLLeMy anropmutMy:

1. Cpasy nocne 3anycka nporpammbi
BKMOvaeTca ceetroavon LED1, a LED2
OCTaETCA BLIK/IIOYEHHbIM.

2. Haxatve v ynepxavve kHonku S2
BbIKNOvaeT ceeroavion LED1 v Bknovaer
LED2.

3. OTtnyckaHve kHonky S2 BocCTaHas-
NMBAET NepBOHa4YanbHoe COCTOsAHUE CBe-
Toavonos (cMm. n. 1).

mail@radio.ru

VcxoaHbI TEKCT peanuayiolien aToTt
anropuTM NporpaMmbl B OKHe Cpebl Npo-
rpamMmnpoBaHns NPpeacTaBneH Ha puc. 3.
Ero moxHo HabpaTe ¢ knaBuarypsl camo-

CTOSITENLHO NGO CKOMMPOBaTL U "Bkae- |

UTb" B HOBbIN dain coaepxnumMmoe opHo-
VMEHHOro (main.c) ¢anna ua npunarae-
MOro K cratee apxvea. MoxHO Takxe,
pacnakosas 3TOT apxvB, 3arpy3uTb €ro B
cpeny nporpaMMypoOBaHvs  UENUKOM,
BbIbpas B MeHIo "Project” BMeCTo nyHkTa
“"Create new project...” nyHkT "Add Exis-
ting Project... n 3atem otkpbie daiin
Lessont.ewp, nmelomiics B apxvse.

HT0ObI CKOMMUAKPOBATE NPOrPammMy 1
NepenTn B pexvM oTnagky, HaxmuTe Ha
PacnoNOXeHHYI0 B BEPXHE NPaBoin 4acTu
naHenu MHCTPYMEHTOB KHonky “"Download
and Debug” (£ ). MNpy nepsom 3anycke
npouecca oTnagky cpena nporpamMmmupo-
BaHWA OTKPOET OKHO C 3anpoCoM coxpa-
HeHus daiina paboyero npocrpaHcTea. A
0BbIMHO COXpaHsalo ero nog VUMeHeMm
Workspace B nanke ¢ npoexkTom.

Ecnv npy koMnunsuvm B TeKCTe npo-
rpammbl He OOHAPYXEHO CUHTAKCUYECKUX
OWMBOK 1 CO3AaHHbLII MALUVHHBIA KOZ,
YCMELIHO 3arpyXeH B MUKPOKOHTpONNEep,
Ha aKpaHe noABATCA ABEe AONONHUTENb-
Hble MaHeny! MHCTpyMeHToB. OHK Nokasa-
Hbl Ha puc. 4. [Ina Havana OoCTarovyHo
3HaTb Ha3Ha4YeHWe BCEro HEeCKONbKUX
VIMEIOLLIXCH TaM KHOTOK.

Haxatnem Ha kHonky "Go” HauvHaeTcs
VCMNONHEHNE 3arPyXEHHOM B MUKPOKOHT-
ponnep nporpamMmbl. HaxXmMém Ha Heé u
YBUOUM, 4TO Ha OTNAA0HHOW NNaTe BKNIO-
HUNCH KpacHwlii ceetoavon LED1. Mpwu Ha-
XAty Ha KHOMKY S2 otnagosHon nnathl
OH BBIKIIOYNUTCS, @ 3ENEHblii CBETOAMOL,
LED2 erntouutes. C oTnyckasmem KHOnKu
S2 cHOBa BKJOYUTCSA KPaCHbIA CBETO-
AVIo4, @ 3enéHelit BuikouunTes. Kitak, npo-
rpamma paboraer.

KHonkoir "Stop Debugging” octaHas-
NMBAIOT Npouecc otnagku. MNocne Haxa-

VS Ha He€ cpefa paspaboTku Bo3spalla- |

€TCA B nepBOHa4YanbHOE COCTOAHUE, ©n
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7 workspace - IAR Embedded Workbench IDE'
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1#include <msp430.h> //llonromosenne 3aroNoBOYHOrO $amna MuKpOKoETpoInepos MSP430 ":
ﬁf‘) ' Zint main{void) f/Tnaeran QyHKOUA HpOrpanmm

SfJLesso.. v I 34

@ [ mainc » |} 4 WDTCTL = WDTPW + WDTHOLD; //OcwaHosBka cropowescro rmaimepa

LBL}Output i S PLDIFR = BITO|BITE; J/lepeson amEnit, H3 xOvDopuK Haxoaavca LEDLy LEDZ, wa BNXOR

6 P1REN = BIT3; S /Bropowerne NOATArMEQIIGHENO PEIHCTOPa Ha I KHonky 52
i : 7 PLlOUT = BIT3; /AT oRrmoNeRne HoLTATHESKUEr0 PeINCTopa X NJoCy NNTarMi

| : 8 while (1) J/EecKonemnt mqisn

i1 : 9

i { 10 if (P1YMEBIT3) //Bcam kxonka SZ He npawawa,

‘z | REETO

{ : 1z P1OUT |= BITO; F/o0 BrmownTe cBevomnon LEDL

i | 13 P1OUT &=~BIT6; A /n pemesmotmer LEDZ

1 14
E 15 else //Mpage

E ‘g 16 ¢

[ | 17 PiOUT |= BIT6; A BxmosnTe ceBercamnon LEDZ

‘}3 ; 18 P1OUT &=~BXITO; i BTy LEDI

i | 19

| J zZ0 } S ARoHe GECKOBETHOrO LMKNa

} I 21} Her NAaBHOR $UHRIpW DPOrpanas

|

| B

f S v

1 Loweor o O %

Puc. 3 Stop

Break Go  Debugging
ecnv Npu 9TOM BKKOYEHa KHorka “Leave \ % & MNMopobHaa CTpoka [omxHa NpUCYTCTBO-
Target Running” (ora pabotaet B Tpurrep- o B Z2ALEBDS KR BaThb B NPOrpaMme BCeraa.
HOM PEXVMe, BKIIOHaACh U BbIKJIOYAACh 20 oe |5 e - Crpoka 2. O6bsiBIeHVe rasHoM pyHK-
NPy NOCNEAOBATENbHLIX HaXaTuax), TO 2 ummr main. Tvn BO3BPaLLIAEMOro €10 3Haue-
3anylieHHas B MUKPOKOHTPONNEpe npo- Lm}gg" Puc. 4 HUS MOXET GbiTb NtoGeiM (int, void, char), B

rpamma npoponxaeT paborare.

Knonkow "Break”, naaoHb Ha KOTOpOM
CTAaHOBUTCS KPacHOW Mpu 3anycke npo-
rpamMmMbl MMKPOKOHTPONNEpa, npuocrta-
HaBNVBAIOT BLINONHEHWE Ero NPOrpPamMMbl,
NOCNE Yero MOXHO NPOCMOTPETL TEKyLLne
3Ha4eHUs BCEX NepeMeHHbiX, PerucTpoB
MUKPOKOHTPONNEPa, OCyLWecTBuThL Mnotia-
rOBOE BbINONHEHVE NPOrpamMMbl.

Mpexae 4em NepexoamTs K NoApobHOMY
aHanuady TekcTa paccMarpuBaemol npo-
rpammbl, xoten 6bl coenatb HeGonblloe
BBELEHME, Kacaloweecs KOHGUryprposa-
HUA U MCNONb30OBaHUS NMOPTOB BBOOA—
BbiBOa. B MukpokoHTponnepax MSP430
NopThl UMEKT 0003HaYEHMSs, COCTOALLVE U3
Oykebl P, 32 KOTOPOW CneayeT Homep nopra
(PO, P1, P2 v Tak panee). Bce noptel — ABY-
HanpasneHHble, 00LeANHAIOLLME 10 BOCH-
MU NnHWA BBOAa-BeiBoAa. C KaxapiM nop-
TOM CBA3aHO OT LLECTU [0 AEBATU PerncT-
pOoB MUKPOKOHTponnepa. MNoka pocraroqHo
3HaTb HA3HA4EeHVe NMLLb HYETLIPEX U3 HUX.

Peructp PxDIR (x — Homep nopra)
npeaHasHayYeH An1s yCTaHoBKM Hanpasne-
HUS Nepegayuu curHana. Ecnuv 3HaveHve B
paspsae aroro pervctpa pasHo 0, coot-
BETCTBYIOLLMIA €My BbiBOL paboTaeT Kak
LVICKPETHbIV BXO[, a ecnu 3anucaHa 1, 1o
KaK AVCKPETHBIN BbIXOA.

Peructp PxIN Bcerpa orobpaxaer te-
KyLLIe€ COCTOsSIHME BbIBOLOB COOTBETCT-
BYIOLLIEr O nopra.

Peructp PXREN paét npenycmoTpeH-
HYIO B HEKOTOPbLIX MUWUKPOKOHTpOnnepax
MSP430 BO3MOXHOCTb MPOrpamMmMHoO Noa-
K0NaTh K KaXAoMy Cnyxallemy BXOAOM

BLIBOZY NOPTa U OTKIOHATL OT HEro BHYT-
PEHHVE PEe3nCTOpPbl, COEAVHSIoME 3TU
BbIBOABI C MIOCOM MM MUHYCOM nuvTa-
Hua. Ecnn B kakom-nubo paspsae peru-
cTpa 3anuncax 0, COOTBETCTBYIOLLMI pesu-
CTOP OTKNKOHEH, ecnu 1, OH BKIIOYEH.

Pervctp PxOUT BLINONHAET ABOAKYIO
byHKuMo. Ecnm BeIBOL, CRYXUT BbIXOOOM,
TO 3Ha4YEHVE COOTBETCTBYIOLLEro pa3psaga
peructpa PxOUT 3ana€t nornyeckuin ypo-
BEHb BbIXOAHOIO CUrHana Ha 3TOMm BblBOAE
(0 — Hu3kuin, 1 — BbICOKMIA). ECnn Xe BbI-
BOL, CKOH(UrypuposaH Kak Bxof, TO OT
3HaueHvs B paspsane pervictpa PxOUT 3a-
BUCUT CNOCO6 NMOAKMOUEHUA BHYTPEHHEr O
peaucTopa (0 — K MuHycy nutaHms, 1 — K
nAKCy NUTaHus).

Tenepb NogpobHO paccMoTpUM NpPo-
rpammy. CuuTas, 41O YuTaTesnb 3HaKoOM C
cuHTakcucom ssbika Cu, A He Byny octa-
HaBnMBaTLCH Ha onucaHuu ero 6asoBbIX
KOHCTPYKUUiA. YT0Gb YBUAETL HA 3KpaHe
HOMepa CTPOK MpOorpamMmbl, HYXHO Bbl-
Hpatb B MeHI0 "Tools™ nyHkT "Options..." n
B kareropum "Editor” OTKpbIBLLErocsi OKHa
OTMETUTB NYHKT "Show line numbers™.

Crpoka 1. [lupexkTneoit koMnunatopa
include noaxmouatotr ¢ann msp430.h K
TEeKCTY nporpammel. B HEM copepxarcs
CChIIKM Ha 3aronoBoHHble daitibl, Onvchl-
BaloLMe BCe U3BECTHbIE cpeae IAR Mmuk-
pokoHTponnepsl cemenctea MSP430.
Mockonbky HasBaHWe WUCNONL3YEMOro
MUKPOKOHTpONnepa yxe 6bino BelbpaHo B
meHto "Options...", cpepa IAR BrMOYUT B
nporpamMMy CBEAEHUSI UMEHHO O HEM.

HALLeM CAy4ae OHO uenoqucneHHoe (int).
Ara GpyHKUMA HE nMeeT NapamMeTpoB.

Crpoka 3 v cTpoka 21 ycraHasnu-
BAIOT rpaHuubl QYHKUMM main.

Crpoka 4. C Heé HauvHaeTcs pasaen
VHUUMann3aumm nporpammbl. OHa BbiKAO-
YaeT CTOPOXEBOW TanMep MUKPOKOHT-
ponnepa. B otnuume 0T MUKPOKOHTPOSIe-
pos AVR 1 PIC, B MSP430 no ymon4aHuio
OH BKJIIOYEH U €ro npuxoavTCa BbIKIO-
4yaTb, €CNM B NporpaMme He npeanonara-
eTCs ero ncnonb3osarb. Noatomy B 605b-
LUIMHCTBE CNy4aes Nepeo B pasgene nHu-
umanmuaaumm CTOUT MMEHHO Takas CTpoka.

Crpoka 5. MNMepesog BuiBogos P1.0 u
P1.6 B pexumM BbIXOAOB. B 3aronoBotHbix
dannax MUKpoKoHTponnepos MSP430
VMEIOTCA MakpoonpeneneHus KOHCTaHT
BITO—BIT7, kaxaas M3 KOTOpbix CoAep-
»UT 1 B ABOUYHOM Pa3psiae C TeM Xe HO-
mepom v 0 B ocTanbHeIX padpsaax. B pac-
cmarpimsaemoi ctpoke BITO nepesoavT B
pexum Bbixogda Hynesow, a BIT6 — wec-
ToI paspsab nopta P1. Moyemy BuibpaHb
VIMEHHO 3TV paspsiabl? Ecnv B3rnsHy b Ha
rnnaty LaunchPad, MOXHO YBUOETb, 4TO Ha
Heln Boane ceeroamopos LED1 u LED2
nmetotes Hagnucu P1.0 v P1.6, o3Havato-
e, 4To CBEToaAvoObl MOAKNIOYEHbI K
BbIBOAA@M 3TVX Pa3pPsaoB.

Crpoka 6. MNogxnioueHre BHYTPEHHero
pesucTopa K Bbiony P1.3. UIMEHHO C HUM
coeguHeHa KHonka S2.

Crpoka 7. CoenvHerve NOAKMOHEHHO-
ro K BeiBoay P1.3 BHyTPEHHErO pesucTopa
C NnocomM NuTaHus. Tenepe Npu OTnyLLeH-
Holt kHorke S2 Ha BoiBope P1.3 Gyner



yCTaHOBJEH BLICOKUI NOFUHECKWiA ypo-
BEHb, @ NPU HAXXaTON — HU3KUIA, NOCKOb-
Ky Haxaras KHOMKa COeOMHSET BLbIBOL C
MUHYCOM NUTaHVs (OBLYIM NPOBOAOM).

Crtpoka 8. O6bsiBneHne 6eCKOHe4HOro
uwmkna. PaccMoTpeHHble paHee cTpoku 4—7
MporpamMmbl BeINONHIIOTCS NOCHE e€ 3anyc-
Ka Bcero oavH pas. A ctpokn 10—19 obpa-
3YI0T TS0 LKA, KOTOPbIN AOSXEH BLINOS-
HATBCS MHOIOKPaTHO. B AasHOM cnydae fo
TexX Nnop, rnoka NUTaHe MUKPOKOHTRONepa
HE BLIK/IIOHEHO WM HE Haxara KHomnka
RESET (nocne e€ otnyckaHus BbINONHeEHVe
NporpaMmbl HAYHETCH C CaMoro Havana).

Crpoka 9 n crpoka 20. 3agaior rpa-
HULbI BECKOHEYHOTO LKA,

Crtpoka 10. lposepka COCTOAHUS
KHOMKK S2. BbINOMHAETCSH CTaHAapTHBLIN
NPUEM — NopPaspPsAHOE NOruyecKoe ym-
HOXeHVe coaepXumoro pervctpa P1IN Ha
KkoHCTaHTy BIT3. YCnosue NCTUHHO TOJbKO
B C/lydae, ecnu TPETUin paspsa peructpa
P1IN, otoGpaxatolero texylee cocros-
HUEe BbIBOAZ, K KOTOPOMY NOAKIOYEHa
KHONKa, coaepxuT 1. DTO 03Ha4aeT, 4To
OHa He Haxara.

Crpoka 11 ucrtpoka 14. 3agator rpa-
HULUbl dparmMeHTa nNporpaMmbt, BbINOS-
HSEMOro NPY OTNYLLEHHOW KHOMKE.

Crpoka 12. B Hyneeoit paspsa peruv-
ctpa P10OUT 3anuceiBaetcs 1. [ng atoro
MCNoSb3yeTcs e OAuH CTaHAapTHLIN
NpUEM — NopaspsaHOe NOrM4eckoe cro-
xeHue copgepxumoro perucrtpa P10OUT ¢
KOHcTaHTOM BITO. B pesynbrare BeinosHe-
HUS 3TON CcTpoku ceetoavon LED1 sknio-
4aercs, NMOCKOJIbKY JIOMMYECKUA YypPoBEHb
Ha Bbixoge P1.0 cTaHOBUTCS BEICOKMM.

Crpoka 13. B wecToin paspsg peru-
ctpa P10OUT 3zanucnoisaetcs 0. Takxe
UCNONb3YETCA CTaHAapPTHLIN NPUEM — Mno-
paspsaHas uHeBepcus KOHCTaHTbl BIT6 v
nopaspsaHoe YMHOXEHVE COAEPXUMOro
peructpa P1OUT Ha nonyyenHoe 3Haqe-
Hue. LWecrton paspsg B HEM 0BHynseTcs.
B pesynbrare BbINONHEHWsA 3TOW CTPOKU
ceertoauon LED2 BeixnoqaeTcs, NOCKOb-
Ky Nnorvyeckuin yposeHsb Ha Beixoge P1.6
CTaHOBUTCS HU3KUM.

Crpoka 15. Hauano serevi nporpam-
Mbl, KOTOpPasi BbIMNOJHAETCH, €cny KHOMKa
S2 Haxara 1 ycnosue B cTpoke 10 NOXHO.

Crpoka 16 ucrpoka 19. Onpegensior
rpaHvubl bparmeHTa NporpaMmel, BeINo-
HAEMOro NPy HaXaTon KHOMKE.

Crpoka 17. lNogo6rHa crpoke 12, Ho B
pesynbrare €€ BbINOJSIHEHUS BKNKHAETCS
ceetoavion LED2.

YKB UM papuwonpméMHuUK
B aKTUBHOMN aKyCTUYECKOM

cuncreme

U. HEYAEB, r. Mockga

KTVIBHbIE aKycTuieckme cuctembl (AC)
{7, AN8 KOMMNBIOTEPA HacTO NMPUMEHSIIOT
ANS NPOCNYLUMBAHUS MY3bIKW, 3BYKOBOMO
CONpoBOXAeHUS BUACODUNBMOB  UNK
TENEBU3UOHHBIX Nnepenaq (ecnu ecrtb
BCTPOEHHbIA TIOHEp). B Ttakux AC ectb
CeTeBort GNI0K NMUTaHUS, ABYXKaHasbHbIN
(crepeodonuyeckuit) Y34, perynarop
FPOMKOCTU, @ B HEKOTOPLIX 1 TEMBPOBNOK.
Paciumnputb GyHKLMOHANbHBIE BO3MOXHO-
cT1 akTBHOM AC MOXHO, ECN BCTPOUTL B
Hee YKB 4YM paguvonpuémunk. B atom
cnyqae eé MOXHO WUCNONb30Barb aBTo-
HOMHO, Hanpumep, 6parb ¢ coboi Ha aavy
(ecnu, KOHE4HO, OHa He CNULWKOM 60Sb-
Liasi).

Cxema pagmonpruémHmKa nokasaHa Ha
puc. 1. OH cobpaH Ha cneunanuanpo-
BaHHOU Mukpocxeme DA2 (TDA7088T
UV aHanoruyHom), BKIIOHEHHOW MO
cTaHgapTHoin cxeme. [luanasoH nepe-
ctpoiku — 85...110 MI'y, oHa ocyuwecTs-
NSETCH OT CTaHUUK K CTaHLUK Npu Kpar-
KOBPEMEHHOM HaxaTtuu Ha kHonky SB1
"Crapt”. Ecnu ary KHOMKY yaepxusBartb
HaxaTton, nepecTpoika no 4YacrtoTe
OyAeT nNpoaonXKaTbCs HENPEepPHBHO A0
KOHLa ananasoHa. BossBpart B Hauasno

AuvanasoHa — KpaTKoBpPEMEHHOe Haxa-
The Ha kHonky SB2 "C6poc”. insa perynu-
POBKW FPOMKOCTU NPUEMA UCTONb30BaH

Crpoka 18. lNogobra crpoke 13, Ho B
pesynerare €€ BbINOJIHEHWS BbIKITKOHaeTCS
ceetoauon LED1.

Bor, B NpuHLUVNE, 1 BCE, HTO KacaeTcs
paboTtul NporpamMmbl. TOT, KTO XOTS Obl
NOBEPXHOCTHO 3HAKOM C s3blkoM Cu, pas-
6epéTca B Helh 6e3 0coBoro Tpyaa.

MockonkKy Bece BbiNonHeHHbIE 8 DIP-kop-
nycax MUKPOKOHTPONNepL cemeincrsa
MSP430 nosHOCTBIO COBMECTUMBI N0 Ha-
3HAYEHVIO BLIBOLAOB, PaCCMOTPEHHAs Bbl-
e nporpamma 6e3 Kakux-nbo nameHe-
HWih Byget paboratb Ha IOOOM MUKPO-
KOHTPONNepe, BXOAAWEM B KOMMIEKT
MSP-EXP430G2 LaunchPad, Hy>XHO TOsb-
KO 3a/1aTh €ro HassaHue B npoekTe. Takas
COBMECTUMOCTb MNO3BONAET JIErko O6HOB-
NSTb CYLUECTBYIOWMNE MNPOEKTbl MyTEM
3ameHbl MUKPOKOHTpoNNepa bonee mMoul-
HbIM TOrO Xe cemencTea. Hukakux name-
HeHU B paHee paspaboTtaHHblie U oTna-
XEHHbIE YacTW NPOrpPamMmMbl BHOCUTL Mpwu
3TOM He Tpebyercs.

Or pepakuymy. ApxyB C [POEKTOM
iLessoni Haxogutcsi no aappecy ftp://

‘ fip.radio.ru/pub/2013/01/Lesson1.zip Ha |

Hatem FTP-cepsepe.

perynarop rpomkocTu camoit AC. Hanps-
XeHue nutaHms mukpocxembl DA2 (+3 B)
cTabunuanpoBaHo UHTErpaibHbiM CTa-
Bunuzaropom DAT.

MepecTpoiika paanonpueémMHUKa no
4acTOTE OCYLLECTBNAETCS 38 CHET Uame-
HeHus Ha sapukane VD1 HanpsxeHus,
KoTOopoe dopmupyeTcs Ha BbiBoae 16
Mukpocxembl DA2. 310 Xxe HanpsxeHve
UCNONBL30BAHO U ANS UHAWKAUMN HacTo-
Thl HacTponkn. B kavectse mHaukaTopa
NPUMEHEH CTPENOYHBIN Npubop — MUK-
poamnepmerp PA1, a noneson TpaH3u-
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ctop VT 1 obecneyusaeT pazssasky

U UCKIIONAEeT BIIUSHUE CTPEenoy-

HOro npubopa Ha pabory npu-

émHuka. Tok, notpebnaemoiir pa-

AVONPUEMHUMKOM,  COCTaBnser

10...12 MA, a BbIXxOgHOE Hanpsi-

xeHuve 6noka Nnutanus AC 06bIHHO

cocrtaenger 12...15B. Y7106bl
3TOT TOK HE nponagan gapom,
nocriefoBarensHO co crabunuaa-
TOpoM Hanpsxenvs DA1 skoye-
Hbl gea ceetoauoma HL1, HL2
6enoro usera ceeveHus (HO MOX-
HO MpuMeHuTb Nboro usera
CBeYeHUns), KoTopoule noacseyqu-
BAIOT LUKaNy uMHAWKaTOpa, SBS-
fICb OAHOBPEMEHHO WHAMKaTopa-
My paboTbl  paanonNpPUEMHUKa.
Bkniodenve npuémHuka ocylye-
CTBASIOT nepeknoyarenem SAT,
npy 3TOM Ha cBeToAMOoAbl (U Ha
crabunuzarop DA1) nocrynaer ..
nuralliee HanpsxeHue, a Ha i
perynatop rpomkocTu AC — cur-
Han 34 c BbIxoga paguonpu-
EMHUKa. MNpy 3TOM CUrHasnel, nNo- &
CTynawLlue C BbIXOAa 3BYKOBON &
KapTbl KOMNBLIOTEPA, OT PerynaTo- |
pa rpoMkocT AC OTKJTHOHEHBI. i

Bce peranu, kpome nepe- ¢
Kn4arens, CBeToAMoA0B U MUK- ¢
poamnepmeTpa, pasMelleHbl Ha
OAHOCTOPOHHEN NneYaTHon nnare, |
YEePTEX KOTOPOW MoKazaH Ha
puc. 2. MNpryMeHeHbl NOCTOSHHbIE pes3u-
cropet MNT, P1-4, noacTtpoeyrbie —
CI3-19, okcuaHble KoHgeHcatopbl —
K50-35 nnu vMnopTHble, ocTanbHble —
K10-17. Kartywka L1 HamortaHa Ha on-
paske guameTpoMm 4 mm, a L2 — Ha on-
paske 2,5 MM, 06e cogepxart no 5,5 But-
ka nposopa MNOB-2 0,51. KHonku -
T6-A6PS-130 (BbicOoTa BMECTE € TONKa-
Tenamu 13 mm).

MPUMEHEH CTPENoYHbIN UHAVKATOP OT
MarHUTopoHa Ha TOK NOJSHOMO OTKJIOHE-
Hus 200 MKA 1 conpoTreneruem 600 Om,
HO NoAenaET Noboit ¢ Tokom 10 300 MKA.
Crnegyer OTMETUTb, 4TO UHAUKATOP

~Puc. 4

vC.

HeoHX0AMMO yCTaHoBUTL “HaobopoT”,
T. €. Havano (HonMb) WiKanel cnpasa, a
KOHeL, — cresa. 310 0byCnoBneHo Tem,
HTO MakCUMasbHbIM TOK Hepes UHAUKE-
TOP NPOTEKaEeT Ha HUXHEWN YacToTe Aua-
nasoHa nepecTpomrKun.

HanaxviBaHue HaunHaKT C yCTaHOBKM
AnanasoHa NepecTpoiiky U3MeHeHuem
VHAOYKTUBHOCTKM KaTywku L2 — penaor
370, cABUras u palgsuras eé sutku. Ho
CHayana ABuXoK NoACTPOEYHOTO pesuc-
Topa R2 ycraHaenueaiot B HUXHee, a R3
— B JIEBOE O CXemMe nosioxenve. Makcu-
MaJIbHON 4yBCTBUTENBHOCTU MOXHO £A0-
OUTbCA U3MEHEHMEM WUHAYKTUBHOCTU

katywku L1. Ina nepecTpoiiku paguo-
NpuEmHKKa Ha aAnanasol 66...73 Ml
41CNO BUTKOB KaTyLLEK HAfl0 YBENUYUTL B
nonrtopa pasa. Haxae un ypepxwusas
kHOMKY SB1, nepecrtpauBaloT npuémHmnk
Ha BEPXHIOIO HaCTOTY AAnana3oHa 1 pesu-
ctopom R3 ycraHasnuBaloT ykasaresnb
VHAMKATOPA Ha HYNEBYK OTMETKY LuKa-
Nbl. 3arem, HaxaB Ha KHOMKy SB2 u
yaepxvsas €€, pesucropom R2 ycra-
HaBMBAIOT yKasaTeNb Ha MakCumaslb-
HYIO OTMETKY LKanbl. HacTponky nuHau-
Karopa noBTOPSAIOT HECKONbKO Pas, a ero
LWKay MOXHO Nporpasynposath B Mera-
repuax, NnpUMeHnB B kKayecTse 0bpasuo-
BOrO paauonpuéMHnK ¢ undpoBoi LWKa-
Nown.

B cocras AC 006blMHO BXOAST ABa
rPOMKOIrOBOPUTENS, B OAHOM U3 KOTOPbBIX
pasmelleHbl 6nok nutanusa, Y34, auHa-
MUYEecKas rofioBka, OpraHbl ynpasnieHus
1 BXOAHbIE FHE3MA, a BO-BTO-
POM — TONBKO AMHAMUHEcKas
ronoeka. lNoatomy nnary pa-
AVONPUEMHMKA yCTaHasu-
BAIOT B MNepsbiit 3 Hux. [na
MUKpoaMnepmeTpa Ha CBO-
6oAHOM MecTe nepegaHeit
navenu AC penalt npsamo-
yrosibHoe, a ana Tonkarenem
KHOMOK — KPYrnble oTeepc-
TUS COOTBETCTBYIOLLErO pas-
mepa. MNpumep rx pasmewe-
HUS TMokasaH Ha pwuc. 3.
MprmeneHa Teneckonmuyeckas
aHTeHHa anuuon 0,8...1 m,
HO ecnu AC nmeer HebOosb-
e pasmMepbl 1 eé pasmec-
TWUTb 3aTPyAHUTENBHO, B3a-
MEH MOXHO MPUMEHUTL OTpe-
30K W30JMPOBAHHOIO MpPO-
Boga gavHoit 1..1,5m. B
. 9TOM cny4ae Ha kopnyce AC
| yCTaHaBnVBalOT  aHTEHHOE
¢ ruespo. lMepeknoyartens yc-
| TaHaeNMBAOT B NIOGOM yA06-
.~ HOM MecTe, a Bce coeauHe-
HUS enaloT NpoBOAaMU MU-
©  HUMaNbHOW AnuHbL. Ong npu-

- MeHéHHol AC ero okasanochk

| yAOBHBIM PasmMecTuTs B OT-
. BEpPCTUK dazouHBEpPTOPE
. (puc. 4). lMNnaTta, MuKpoam-
nepMeTp, ceetoauoabl W
nepexno4aTent 3akpenneHbl
TEPMOK/IeeM.

Crnenyert oTMeTUTb, 4TO "pagnoduiim-
poBath” AC MOXHO NpoLLe, ecnu pasme-
CTUTb B HEW yXe rOTOBLIN Manorabapur-
Hbll YKB HYM paaronpuémHmnk, KoTophlit
Obl1 LWMPOKO PACMPOCTPaAHEH HECKOJBKO
ner Hasaf. B atom cnydae nnary npu-
EMHMKa U3BJEKAIOT U3 "CBOEro” kopnyca
1 pasmewaoT B yaobHOM MeCcTe KOJOH-
Ku. Ecnu paaronprémMHmK "KHOMOYHLINA™,
TONKaTenu KHOMOK yNpaBieHus, BO3-
MOXHO, noTpebyeTcs yanuHutb. MNurtars
€ro MOXHO OT Takoro Xe crabunusartopa
HanpsXeHus, a WUHAWKATOP HaCTPOVKu
NOAKIOYUTL aHaNoOrMyHbIM 06pasom.



‘TlorpaHny4yHbIN” pobOT

A. MAMUWYEB, n. LLlaranoBo CmosneHckoi o6.

Po6oT Ha3BaH "norpaHny4HbIM™, MOCKONIbKY MOXET nepemMeLyaTbcs
He no TEMHOWN (NN CBEeTJIoi) NVHUW, HapUCOBaHHOW Ha POBHO
MOBepPXHOCTH, a BAOJIb rPaHULbl MEXAY CBET/IbIM U TEMHbIM (DOHOM.
Ero otnnuntensHsie 0CO6GeHHOCTU — OTCYTCTBUE B y3/1€ ynpasreHus
MUKpOCXEeM 1 BCEro OAWH 3N1eKTpoaABUraTens.

"% pu paspabotke poborta crasunach
i I 3apfaua NpUMEHUTb B €ro KOHCTPYK-
UMM NOCTYMHBIE 3NEMEHTBI 1 MUHUMW3U~
posarb ux yucno. Ero cxema nokazana Ha
puc. 1. HyBCTBUTENbHLIM 3/IEMEHTOM —
Aar4vIKOM, KOTOpPbIA pearnpyeTt Ha UHTEH-
CUBHOCTb OTpa>KéHHOI'O OT nogcrunar-

NoSIAPHOCTL NMUTAKOLWEro 3NeKTpoaBura-
Tenb HanpsXewus, U poboT cTaHeTr cMe-
Larbes 8 06paTHOM HanpasneHuu, T. €. B
CTOpPOHY TEMHOW noBepxHocTW. [lanee
LUK NOBTOPUTCH, TEM CaMbiM oGecneqM-
Bas rnepemMelyeHne pobora snepén pbic-
KarLWuUmMu ABmMXEeHaMn.
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Wen NoBepxHOCTU CBETa, cnyxutr ¢GoTo-
TpaH3ucTop VT1. Korga od HaxoauTes Hag,
TEMHOI MOBEPXHOCTBIO, Ha HEro nagaer
Masno CBETa, TOK Hepes3 Hero Man v TpaH-
3ucTop VT2 3akpbiT. Ban anekrpogsurare-
ns M1 npu 3TtOM BpawaeTcs B OAHOM
HanpasneHnn 1 poboT CMELaeTcs B CTO-
POHY ceeTnon noeepxHoctTu. Korga par-
HUK OKaxXercs Ha Hen, TOK yepes doTo-
TpaHauctop VT1 u tTpansnctop VT2 yee-
nuyautes v pene K1 cpaboraer. Csovimu
koHTakTamu K1.1 n K1.2 oHO muameHut

Llens C1R2 cos3paér HeGonbluyo 3a-
nepxky cpabarsiBanua pene K1, v noaro-
MY MOACTPOEYHBIM PE3NCTOpPoM R2 mMox-
HO M3MEHATb Yron PhICKaHKS, Perynmpys
TeM CaMbiM aMNNUTYAY OTKIOHEHUs nar-
4rKa B HTEPBane OT HECKONbKUX MUIIIN-
METPOB A0 2,5 CM OT rpaduubl mexay
TEMHOM N CBETION MOBEPXHOCTAMU BO
Bpems asmxenus pobora. Auog VDI
npenoTBpaLLaeT pPaspsaKy KoHAeHcaropa
C1 uepes pesuctop R1, koTopbiM ycTa-
HaBMBAIOT YYBCTBUTENBbHOCTL AaTHMKA.

B yctporictee MOXHO MpUMEHUTL NO-
cTosHHbLIE peaucTopel MJ1T, C2-23, noa-
CTpOEUHbIE — Nbble ManorabapuTHblie
MasIOMOLLHBIE, OKCUAHBIN KOHAEHCATOP —
umnopthblil, C2 — KM, K10-17. Tpau-
3UCTOP — JIOOO ManoOMOLLHBIN CTPYKTY-
pbl 11-p-11 ¢ AONYCTUMbIM TOKOM KOJTIEKTO-
pa He meHee 100 MA 1 ko3pPULMEHTOM
nepenayu Toka 6asbl h, ., He menee 100.
Hvoabl 1220 MOXHO 3aMeHUTb NOLIMK
13 cepuin K103, KA503, K521, KO522.
Bhikniouarens nUTanwus ABUXKOBbIA —
NnAa9 vnu nwboit manorabaputHblin. Pe-
ne — DS2E-S-DCSV dbupmbl Matsushita ¢
HOMUHaNbLHBIM Hanpsxedvem 5 B (ero
npeaBapuTenbHO HaAo0 NPOBEPUTbL Ha
HapéxHoe cpabarbiBaHMe NpU Hanpsxe-
HUK 4 B). Ho Gonee HanéxHo byaer pabo-
Tath pene DS2E-S-DC3V. MNogonayT Tak-
xe pene BT-5S. B KOHCTPYKUMK MOXHO
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NPUMEeHKTL JIIObIE ABurarenu ¢ pabourm
HanpsxeHnem ot 3...9 B or npusoga
DVD-auckosoga. MOTOTPaH3UCTOp — OT
KOMMNbIOTEPHON "Mbiumn™ vnu FDD. Bonb-
LWVHCTBO 31IEMEHTOB YCTAaHOBIEHO Ha
MakeTHOW ne4aTHon nnare pasmepamu
30x70 MM C NPUMEHEHKEM MPOBOAHOIO
MOHTaXKa. HO MOXHO M3roToBUTbL OAHO-
CTOPOHHIOID NNaTy U3 CTEeKNOTEeKCTONMTa
ToNwmMHOM 1,5 MM, €€ 4epTex nokasaH Ha
puc. 2. OHa paccuvTaHa Ha yCTaHOBKY
noAcTPOeHHbIX pesnctopos C13-19.

Mpyv oTtcyTcTBUKM manorabapuTHOro
pene ¢ TpebyemMbiM HOMUHANBHLIM Hanps-
XEeHVeM ero MOXHO 3aMeHUTb TPaH3uc-
TOPHBIM yCUIUTENEM MOLUHOCTU ¢ And-
depeHumanbHbiM BbIXOAOM, CXema KOTO-
poro nokasaua Ha puc. 3. Hymepauus ero
3NeMEeHTOB NPOAOIIKEHA, a nnara noTpe-
ByeT COOTBETCTBYIOLEN KOPPEKTUPOBKM
(puc. 4). MNpu 3TOM B3amMeH pene ycra-
HaBNMBAKT PE3UCTOP CONPOTUBIIEHMEM
300 Om (R5), avion VD2 vckniowalor 13
cxembl. B 3aBUMCUMMOCTU OT NONSPHOCTU
NoOAKIIIONEHUs 3nekTpoasurarens pobor
OyaeT ABuratbCs No TPacce B OfHY Wn
APYryio CTOPOHY. Mpn olWmnBoHHOM ncxoa-
HON OpueHTauun poboTa Ha Tpacce OH
Ccam PasBepHETCH N HAYHET ABVXEHME NO
TPAEKTOPUK B BEPHOM HarnpasieHum.

Brewnnin Bug pobora nokasadH Ha
: puc. 5. OH cocrout 13 Nnarpopmb: 4 pas-
Y . 4 Mepamu 65x70 MM, M3rOTOBIEHHOW K3
~ JIMCTOBOW NNACTMacChl TONLWHON 2,5 MM.
K Helt Ha BepxHel CTOPOHE C MOMOLLBIO
BUHTOB KpenaT GarapeiHblil otcek 2, a Ha
ABYX CTOMKax 5 (0AHY 13 HUX HE BUAHO) —
nedarHyto nnary 1. K HwkHell cropoHe
NpUKPenneHbl NacTMaccoBoe (ToONWMHOM
2,5 MM ) OcHOBaHue 6 C aneKkTpoasurare-
neM 1 peaykTopoM, AepXarenu OnopHbIX
KONEC u wranra 3 ¢ GoToTpaH3ncTopomMm.

PasmelleHre OCHOBHBIX Y3510B Ha HUX-
Hel cTopoHe nnardopmbl NOKazaHo Ha
puc. 6. K Hert ¢ nomMoLbio yronka 8 us
XeCTV KpenaTt ocHosaHve 9 C anexTpo-
asurarenem u peayktopom. OnopHble

PALIAO Ne 1, 2013

Konéca 1 (NpuMeHeHb! LeCcTepHU AnameT-
poM 43 MM OT KacCeTHOro BUAEOMarHu-
TodoHa) HazeThl Ha MeTANNINHECKYKD OCk 5
anvHon 110 u anametpom 2.8 mm. OHu
AOMKHE cBOBOAHO, HO 6e3 ndTa, Bpa-
warbc Ha ocu. HToBbl UCKNIOYUTE CMe-
WeHre KONEC, C ABYX CTOPOH OT HUX Ha
OCb HafeTbl MeTajnmyeckue wanbbl 3 n
OTPE3KU 2 3naCTUYHOM TPYOKU ANUHOM 4 1n
AvameTtpom 3,5 MM (M3onaumsa  WwHypa
KOMNbIOTEPHOW Mbiin). Camy ocb 3a-

s

§
!

KpennsT Ha nnatdopmMe C NOMOLLID
onop 4, N3roTOBJEHHBIX U3 KaHLENAPCKUX
ckpenok. OT NpoA0NBLHONO CKONBLXEHUS B
0nopax OCb CAEPXUBAIOT HAAETHIE HA HEeE
OTPE3KN 3NACTUHHOM TPYOKU 7 [ASIMHOMN
HECKOJIbKO MunavmeTpos. LUTtaury 6 anu-
Hoi 60...70 MM (M3roToBNEHA K3 CKper-
Ku) kpenar Kk nnatpopme suHTOM. DoO-
TOTPAH3NCTOP 3aKpennéH Ha oTpeske
nnarsl (cMm. puc. 5). Cam oTpesok npu-
nasH kK cnupanu us ckpenku. B ary cnu-
panb TYro BCTaBNEH OTPE30K YNOMSHYTOWN
pe3nHOBON TPYOKU AnnHOM 12 MM, B KOTO-
PYIO BCTaBNSIOT LWTaHry. PoToTpaH3ncTop
[omkeH OblTb PacnONOXeH Ha BbICOTE
okono 10 MM OT NOBEPXHOCTU 4YyBCTBU-




TEeNbHOM CTOPOHOM K Hel. Takas
KOHCTPYKLMSA NO3BONSET AONON-
HUTENBbHO U3MEHATb aMnAnTyay
pbicKaHuii poboTa, nepemMeLas
Y noBopaqMBas Aartivuk Ha
wiTaHre.

OnopHble KoNnéca A0SKHbI
BpawarbLCa HelaBucumo apyr
OT Apyra v TONbKO B OAHOM
HanpaeneHu (Bnepén), uHaye |
poboT Byaer “ép3ark” Ha mec- |
Te. [lns obecne4eHus Takoro |
ABVXEHUS NpefHasHayeHbl Asa |
CTONOpPa, BHIPE3aHHbIX U3 NNacT-
MaccCbl OT NNacTuKoBOW By-
TUIKM, NO OAHOMY Ha Kaxnoe
Koneco. Ha pwuc. 7 nokazau
OfIH 13 HKX (3), OH 3aKpennex
Ha nnathopme 4 ¢ NOMOLLbLIO
CTOMKM 1, HA KOTOPOIA YCTaHOB-
NeHa newarHas nnara 2.

KOHCTpyKumio asurarens ¢
PEAYKTOPOM NOSICHAET puc. 8.
K nnactmaccoBoMy OCHOBaHUKO
6 C NOMOLLLIO BUHTOB KpensT
penyktop 5 ¢ gsurarenem 4.
Ckoba 8 narorosneHa 13 mMetan-
JINYECKOW KaHLenspckon ckpen-
k. OHa He [aeT NPOMEXYTOY-
HOW LWeCTEepEHKE 7 COCKanb3bl-
BaTh CO cBoen ocu. Ban 1 (me-
TaNNHECKUA CTePXEHb ANMHON
48 v arameTpoM 4 MM C KaHae-
KOV Ha koHue B3AT us JIMM
KaTyleyHoro  marHutodoHa)
KPenuTcs C NOMOLWBLIO NOALLMM-
HUKOB CKONBbXEHWS B BUAE CNK-
panu 2 n konbia 3, n3rotToBeH-
HbIX Takxe K3 ckpenok. Pesu-
HoBas Hacagka (ot DVD-npueo-
[a) anvueHon 8 n gnameTpom
7 MM yCTaHOBNEHA Ha APYroM
KOHLe Bana (cMm. puc. 5).

Hanaxwveaxve npoBoaar B
cneayLwer nocnegosarenbHoCcTH. Osu-
ratefnlb BPEMEHHO OTKIKHaKwT, poboT

Puc. 9

YCTaHaBMBAKOT Ha XOPOLLO OCBELLEHHbIN
(namna HakanvBaHua MoOWHOCTLIO 95 BT

AHanor ctabunutpoHa
Ha MafIOMOLLHOM MNMOJIEBOM

TpaH3ucTOope

n. AJIEKCAHAOPOB, r. Mockea

na crabunuaauun ManbiX Hanpsxe-

Huin (He 6onee 3...5 B) npumeHsiioT
HU3KOBOJIETHBIE CTaBUNIUTPOHDI, CreLva-
AN3NPOBAHHBIE MUKPOCXEMbI napan-
nenbHbix  (cepuun TL431xx, TL432xx,
KP142EH19 n ananoruusble) unm nocne-
noearenbHbix (cepumn 78Lxx, 1158EHxx u
T. Ai.) CcTabmnnusaTopoe Hanpsxexusa. Oa-
HaKo B napannensHoM crabunuzarope
MOXHO C YCMNexXOoM MPUMEHUTL U Masno-
MOLUHbIE MOMEBLIE TPAH3UCTOPbLI C U30S-

+ -
R1
3
Uex
Ustix
VT1
2N7000
- - —

Puc.1

Ha BeicoTe 1 M) Benwin NucT
BymMarn 1 psaaoM € AaTHUKOM
KnanyT nuct Bymaru HEpHoro
userta. MNMogaloT nuTaLwee Ha-
NPSHXEeHVe 1N MeaneHHoO MoBO-
pauvBaloT poboT TakK, HToObI
AaTunkK nepecekarn kpam HEpHo-
ro nucra. Peancrop R1 ycra-
HaBNMBAKOT B MNOJIOXEHUE, Npu
KOTOPOM perne Gyaer ycTonyu-
BO cpabarbiBath (WENKaThL).
3aremM NoAKNoHaloT ABUrarerb.
Mocne skaoqeHns poboT NOBO-
payuBaeTcs Ha mecrte. Ecnu
pasmMecTuTe NoL  AaTyUKOM
Kpali 4épHoi Bymaru, pobot
[OMKEeH Ha4yatb ABUXEHue
BAONb Hero. MepnewHo nepe-
MEeLLLaa 3TOT NIUCT, 3aCTaBnAlT
poBoT "uaTn” BCrNed 3a HUM.
Mpu 3rom HabnopawT 3a
aMnNnUTyaon konebaHunii garim-
Ka 1 pesncropom R2 ycraHas-
nuBalT €€ B uHTEpBane
10...20 mm.

Monurol Ans uvcnbiTasuin
poboTa MOXHO U3rOTOBUTH U3
daHepbl TONWWHOW HECKOJIBKO
MUSIIMMETPOB 1 pasmepamMmu
okono 70x70 cm. Oaue 13 ero
BO3MOXHbIX BAPUaHTOB NOKa-
3aH Ha puc. 9. "Jopory" Mox-
HO HapucoBarb Ha 6enom doHe
1 B BUAE HENPEPLIBHOW YEPHOM
3aMKHYTOM  JIMHUKU  LUMPUHOMK
40...50 mm. Mpu aTom, B 3aBU-
CUMOCTI OT BHELLHEN UITN BHYT-
peHHen rpanuubl, poboT byaet
OBUraTbCs BAOSL HEE MO Haco-
BOWI CTpEJIKE Ui NPOTUB.

OT pepakymnmn. Buneopoik, wiumoctpu-
pylowui pabory pobora, Haxo[uTcs Mo
anpecy <ftp://ftp.radio.ru/pub/2013/01/
robot.zip> Ha Hawiem FTP-cepeepe. !

POBaHHBIM 3aTBOPOM K UHAYLIMPOBAHHbIM
KaHanom, Hanpumep, cepuu 2N700x. O
MOLLHBIX MONEBbIX MNepekoHaTebHbIX
TPaH3UCTOpax B KA4eCTBE aHasnoros cra-
BunuTpoHoB BbiNo pacckasaHo B [1].

Cxema Takoro napannensHoro crabu-
nu3aTopa Hanpsxexus Ha aHanore crabu-
NUTPOHAa nokasaHa Ha puc. 1. PeaucTtop
R1 — GannacTtHblil, €ro ConpoTUBEHUE
paccunTLIBaIOT, Kak U B "0BbMHOM™ napa-
METPUYECKOM CTabmnnmaarope, Ha OCHOBE
cTabunutpoHa. HanpsxeHve Ha BbIxoae
crabunusatopa U, 3aBUCHT OT TOKa
CTOKa NosieBoro TpaHaucropa | . 3kcne-
PUMEHTaNIbHO CHSATas BOJNbT-amnepHas
xapaktepuctuka Tpauauctopa 2N7000
nokasaHa Ha puc. 2. 13 Heé cneayer, 41O
onstoka 10 MAU, ~2,15B, ans 1 MA —
U, =19Bunana0,1mA—U_ = 15B.
MeTtoavky pacyéra crabwnusaropa Ha-
NPSXEHNA MOXHO HaTu B [2].
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2,25
Uar, B

B Puc. 2

Bnarogaps BbLICOKOW KpyTU3He nepe-
naro4Hom xapakrepuctukn (Ao 320 mA/B)
NPUMEHEHHOIO TPAaH3UCTOPa N HaNUYKI0
100 % oTtpuuarensHoi oBpaTHO cBA3U
no Hanpsxxexuto anddeperHumnanbHoe co-
npoTvBIiEHNe aHanora crabunuTpoHa
OyneTt oTHocUTeNbHO HebBonbiumm. OHO
(R, =AU, /Al) onpeaenseTcs B OCHOBHOM
KPYTU3HOW NepepaToyHON xapakTrepucTu-
K1 NONEeBOro TpaH3ncTopa. 3asucrMocTi
U,.,, OT BXOAHOrO HanpsixeHus (U_ ) cTabu-
nmMsaropa Ans pasnuHHbIX CONpPOTUBNEHUIA
HannacrtHoro peauvcropa R1 nokazaHbl Ha
. puc. 3 kpacHbiM LBeToM. CpeaHee 3Ha-
HYeHue anddepeHumnansHoOro conpoTus-
nexvs ana R1 = 200 kOm — R, = 2 kOwm,
ana R1 = 10kOm — R, = 130 Om, a ans
R1=680 Om — R, = 8,5 Om.

OTW  pesynbrTarel MOXHO CHUTaTb
BMNOJIHE YAOBNETBOPUTESNIbHBIMU, 110-
CKONbKY Y BONbLUMHCTBA HU3KOBONBTHBIX
ManoOMOLUHbIX CTaBUNIUTPOHOB N8 TOKA
Aonn—eauHuLbl Munnuamnep anbde-
peHuranbHoe COMNPOTUBAEHUE CyLUECT-
BeHHO Gonbiue. B npegnaraemom sapu-
aHTe CyLLeCTBYeT €€ 1 BO3MOXHOCTb
CUSIBHO yMEHbLLIMTL R . [1518 3TOro Heo6-
XOAMMO, HTOObI HANPSXXeHVe Ha 3aTeope
N3MEHSNOCh BonbLUe, Yem Ha cToke. Tak
660 NpeanoXxeHo caenatb B [1]. B atom
crydae Cxemy WU3MEHAIT B COOTBET-
cTeun C puc. 4,a nnu puc. 4,6. B nep-
BOM Cllyqae nocneposatensHo ¢ 6an-
nacTHeiM peauctopoMm R1 ycranasnu-
BaIOT NOACTPOEYHbLIN, CONPOTUBAEHUEM
NPUMEpPHO B AECATb Pa3 MeHbLUUM, BO
BTOPOM — B Ka4ecTee 6annacTHoro npu-
MEHSAIOT NOACTPOEUHBIN. MNMoACTPOEUHEIM
Pe3ncTopoM MOXHO YCTaHoBUTL “"xopn”
BOJILT-aMMNEPHON XapakTepucTuku, Npak-
Tudecky napannensHon ocu x (R, = 0),
unu cgenarb "nagatowein”, T. e. npu yse-
JINHEHUK BXOAHOTO HAaNpPSXeHUs BbIXO-
HOe ymeHblwaetca. lNpu atom HGonee
nnaeBHas perympoBka BO3MOXHa N1
BapuaHTa, NokasaHHoro Ha puc. 4,a. Ha
puc. 3 CUHMM LBETOM NOKasaHbl BOSbLT-

"PALMO" — HAYUHAIOLLIM

PAANO Ne 1, 2013

paTtMBHO M3MEHATL KakK Ha-
npsxeHve “"crabunusauynn”
(R1), Tak n andbdepenum-
anbHOe  CONpOTUBNEHVE
(R3), HO cnemyert y4ecTsb,
HTO 3TU PEryIMPOBKY B3au-
Mocesi3adbl. Ha cxeme Ha
puc. 5,6 conpoTusnexHue
pesuctopa R1  gomxHo
6biTk B 10...100 pas 6onb-
e conpotuenenus 6an-

nactHoro (R2, R3). Ha
puc. 3 3eNE€HbIM UBETOM
nokasaHa  3SKCNnepuMeH-

TanbHas XapakTepuctuka
crabunusartopa, cobpad-

UEUX. B
3,251 ————
. ( R2 = 680 Om 56)
cxema Ha puc
3 F 4
i
i
2,251
R1=6800wm
2 4
J =10 kOm
1,78
R1= 200 kOm
15 - //

HOIO N0 3TOM Cxeme Ans
HannactHoro pesucropa
conpoTtvenexvem 680 Om.

R1

VT4
2N7000

Puc. 5

amnepHble XxapakTepucTUKU ONg Tex Xe
6annacTHbIX CONPOTUBNEHUN, HO ANA
Ccxembl BKIKOHEHUs no puc. 4,6. Bo Bcex
cnyqasx anddepeHuymansHoe ConpoTre-
NeHne yaanocbL ymMeHblwnTb Gonee yem
Ha NOPSAOK.

YBEnuuuUTh BLIXOAHOE HanpsXxeHue
MOXHO, YCTaHOBVB B Li€MNb 3aTBOPa pesunc-
TUBHBIA AENUTENb HaNPSXEeHUs Ha Mno-
CTOsiHHbIX pe3ucTopax (puc. 5,a) nnu Ha
NnoACTPOEHHOM pesaucTope (puc. 5,6).
Jina BapuaHTa, NnokasaHHOro Ha puc. 5a,
BbIXOZHOE HanpsXeHue MOXHO ornpege-
amTe  no  npubnuxexHoit  dopmyne
U, =Y., (R1+R2)/R1, roe U_ — Hanpsixe-
Hue "crabunuzaumn” ananora (cxema Ha
puc. 1). ins BapuaHta Ha puc. 5,6 nog-
CTPOEYHBIMK PEe3NCTOPaMK MOXHO One-

Cnenyer OoTMETUTL, HTO
Ha CTOK-3aTBOPHOI BONLT-
amMnepHon xapakTepucTuke
nmeeTcs HeBGOoNbLUOW yyac-
TOK (Tak Ha3blBaemas Tep-
MocTabuiibHas Touka), Ha
KOTOPOM NMput pUKCUPOBaH-
HOM HanpsXeHun ToK npak-
TUHECKM HE 3aBUCUT OT TEM-
neparypbl. 9TOT y4acTokK
MOXHO UCNONb30BaTh ANA
NOCTPOEHUs  TepmMocTa-
BUNbHBIX CTabUN3aTOPOB
Hanpsxenus. [ns tpaHsnc-
TOpoB cepun 2N700x, a Tak-
xe NDF7000A, NDS7000A
3TOT YHaCTOK COOTBETCTRYET
TOKy 0kono 200 MA [3]. Mpu
MEHbLLUEM TOKe Temnepa-
TYPHbI KO3PDULMEHT Ha-
npsxexna “crabunmusauymn™
oTpuyuarTensHelii, Npy 6onb-
LIEM — NOJIOXKUTESNbHbI.

lMpennoxenHnit ananor
CTabUNMTPOHa MOXHO Npu-
MEHUTb B 3KOHOMUYHOM UC-
TOYHUKE 0OOpPasuOBOro Ha-
npsxenus. "obbldHOM™ na-
pameTpuyeckoMm crabunu-
3aTope, a Takxe B napan-
NEeNbHOM OrpaHuynTene Ha-
npsxenusn. Bonblwasa Ho-
MEHKNaTypa ManoMOLLHbIX
NONEBLIX TPAH3UCTOPOB C M30MPOBaH-
HbIM 3aTBOPOM U MHAYLMPOBAHHBIM KaHa-
JIOM NO3BONSIET BbIOpaTh Hanbonee nog-
XOAALWLNT ANS KOHKPETHOW Lienn.

JINTEPATYPA

1. HevaeB U. MoiUHBIE NONEBHIE NEPEKMNO-
yaTenbHbe TPaH3NCTOPH Kak cTabunvaaropbl 1
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2. BypoB A. Pacuér napaMetrpuy4eckoro
crabunuaaropa Hanpsxenus. — Paguo, 1983,
Ne 8, c. 30.

3. 2N7000/2N7002/NDF7000A/NDS7002A
N-Channel Enhancement Mode Field Effect
Transistor. — <http://doc.chipfind.ru/nsc/
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2012 1. Ha MexayHapoaHblii dectu-

Basib B Jlomopenoeo cobpanock
okono 500 paguonbuTeneit s BoCbMU
cTpan 1 48 pernonos Poccuun. B pamkax
dectveans 6oina nposefeHa BCTpeua
pyKOBOAUTENEN pernoHanbHbix otaene-
HUYi (PO) CPP ¢ unenamu MNpesuanyma
CPP. Ona npoxoguna B OGyKBanbHOM
CMbICNie B TECHOM Kpyry. [lamMbl cenu Ha
aAveaHuvk B poe 0gHOIro U3 Kopnycos, a
MYXHUHBI BCTanM B KPYr — Tak f8a C Nnoso-
BUHOM Yaca 06cyxnany Havbonee BonHo-
BaBLLVIE UX BONPOCHI X13HK Cotosza.

Mpeavpnent CPP Omutpuin BopoHuH
(RASDU) wnarpagun psg pykosogurtenei
PO CPP. npucyTCTBYIOLLMX Ha BCTpeYe,
tobunerHbiMu Meganamu Cowoza 20 ner
CPP". Mpuv 3TOM OH Aan KpaTkyto xapakre-
pucTtuky pabore kaxgoro PO CPP u ero
PYKOBOAVTENS, BbICKA3an CBOW MoOXena-
HUs. 3aTemM 3aBsf3anach OXUBNEHHAS
f6ecefia, B Xofe KOTOPOI 3arparveanmch
camble 3N1060AHEBHLIE BOMPOCH! AEATENb-
HocTM Coo3a: NPaBoBOE perynposaHue
AEATENbHOCTU NI0BUTENLCKOM CNyXObl,
OpraHn3auuns CrnopTUBHOM AESTENbHOCTU
PO CPP, Bzaumogevicterne ¢ MHC Poccuu,
JOCAA® Poccuun, pervoHanbHbIMU af-
MUHUCTPaUVSMU.

Mpesupert CPP ou4eHb noapobHo pac-
cKkasan O TOM, Kak cTpouTtcs pabora c
MWHKOMCBSI3M B LIENIOM U KOHKPETHO C
HOBOW KOMaHAOW PYKOBOAUTENEN 3TOro
BEAOMCTBA, NOAENUACA BrneuarneHnem o
JIMHHBIX BCTPEYaX C 3aMecTmUTenemM MuHm-
crpa [leHucom CeepanosbiM, KypUpyro-
M B MMUHKOMCBSI3W BCE BOMPOCHI pa-
nvoceasn. Pacckasan od o pabote c
PockomHaazopom v AIryr "TPYLL", B Tom
qucre v no BLISBNEHWIO U YCTPAHEHUIO
BHEMONOCHBIX U3NYHEHUN JIOBUTENBCKIX
paaviocTaHuuni A0 TOrO MOMEHTa, Kak K UX
BlagensuamMm Oyayr NpUHSTHL aaMUHK-
CTparuBHble Mepbl.

M+oro Bonpocos 6bi10 38aHO PyKO-
BOAMUTENID fenaprameHTa MOPCKOW, nio-
6utensckoli cnyx6 n KB pagvoceszu
®ryn "rPHU" Pomany lanyuy (RL3DW),
NPUHYMaBLLEMY y4acTHE B 3TOW BCTpEYe.

O Tom, kak obcTout cutyaums ¢ ¢u-
HaHCUPOBaHWEM PaAMOCTOPTa U C BHECE-
HUeM BO Bcepoccuiickuii Peectp suaos
crnopTa 1 CNOPTUBHBLIX AVCLMIMINH HOBBLIX

OkoH4yaHve.
Haqano cMm. Ha 2-i ¢. 06r1oXxku

CNOPTUBHLIX AUCUMNNUH paauocnopra,
pacckazana HauvyanbHUK CrnOpPTUBHOIO
otaena CPP Ceetnana MaHaesa.

3aremM BCcTpeYa 3aseplunnach, HO eé
YHaCTHUKN, pas3buBlUMCL Ha rpynnbl Nno
vHTEpecam, NpoaonXunu obcyxaeHue
BOJTHYKOLLIMX MX BOMPOCOB, pacckasbiBann
06 ycnexax v Heynayax CBOUX pervuoHanb-
HbIX oTAeneHnii Coaa.

lMoTtom cocrosancs dopym oprasmusaTo-
POB pPaAMONIOBUTENLCKOM PaboThl C MOJO-
NéxXbi0. ATOT GOPYM TPAZULMOHHO MNOJb-

C ¢ecrusans TpaguumonHo pabo-
| Tana papvoctavyusi CPP — Ha 3rtor

HTO AenaeTca 4ng Toro, 4TOOBI 3avHTepe-
coBaTb MONOAEXL PaANONIOBUTENILCTBOM
N paanocnoptomM. 3arem cnoso Obio
npepocrasneHo OH2BR. U3 ero coobuie-

-

HUS yHacTHukmu popyma yavanm o6 ycne- |

xax SRAL no BoBneqeHutd MONOAEXWU B
psabl pagvoniobuteneii. 9ta padora Bbi-
na Hadara B QuHnsHAuKM BCEro Tpu roga
Haszaf — paHblue MOJNIOAEXb Kak OTaenb-
Has BogpacTtHag rpynna B SRAL ocobo He
BblAENSNach. TeM 3HauuTenbHee ycnexu
HaLmx GUHCKVX KONner.

| pa3 wbuneiinbiv nossisHbiMm R20SRR.

3yerca Gonblon nonynapHocTeio. U Ha
3TOT pas, HeCMOTPS Ha pasBliekaTeNbHbIN
dopmar dectusans, dopym cobpan oko-
JIO CopoKa 4eroBek, HEepPaBHOAYLUHLIX K
npobnemMam MONOAEXU U HAHUHAIOLLMX

pagvonoburenen. Mpucyrcreosan Ha
3TON BCTPEYE N HaLl rOCTh U3 DuHNaHamm
tOkka Xeiiknmxeiimo (OH2BR), npeacras-
nsswun Jury paguonooutenent Gunngs-
avn (SRAL).

Mpeacenarens MONOAEXHOIO KOMUTE-
ta CPP U. Mpuropbes (RV3DA) pacckaszan
NPUCYTCTBYIOLLIMM O TOM, NO KakKUM OCHOB-
HbIM HanpaslexHusm cTpoutcs pabora
Coto3sa paguontoburteneit ¢ MoNoAEXLIO 1

Pabora ¢ Monopéxetd B MUHNSHAUM
VAOET cpasy no HeCKONbKUM Hanpasne-
HUsM. Hanbonee BaxHoe 13 HUX — CnoprT.
SRAL opranmayeT exeroaHbii MONOAEX-
HbI paanonibUTensCKUi narepsb, NPoBo-
ant MonoaéxHole DX-akcneamumun Ha
Anarackvie oCTpoBa, BCAYECKU CTUMYIU-
pyeT U3yHeHue paguoTexHuku U Tene-
rpadHoi a30yku 1, KOHEHHO Xe, A3ET BO3-
MOXHOCTb nopabortate B 3adupe Ha pa-
nvoctanumn OH8X, nmetowen rpaHanos-
HbI€ aHTEeHHbI Ha HU3KOYaCTOTHbIE Avana-
30Hbl. He 3abbiBatoT Hawu duHcKkme
APYy3bs U O CMOPTUBHOM paauoneseHra-
umn.

g}.’f.,{?ii* 1
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"PAOUO" — O CBA3MU

OCTpbifi MOMEHT ¢pyT6onbHOro Mat4a
mexay cboprosi kiy6a RRC n c6opHosi "BCcero
Mupa” y BOPOT NOCNeaHEeH.

Hoknag 6bin BCTpeYeH ¢ GOMbLIUM
vHTEpecom, 1 KOKke npuwnock nocne
HEero OTBEYaTb Ha MHOXECTBO BONPOCOB.

Cortpyasuk UN3MUWPAH Anekcanap
3atiues (RW3AZ) pacckazan 0 MUKpPO-
cnyTHuUKe "HYubuc”, co3paHHeIM COTPYA-
HUKamMu UHCTUTYTa KOCMUWYECKUX Uccne-
Aosanun PAH. C ero nomMouwpbio MOXHO
NPOBOAUTE UCCNEAOBaHUA (GUIUYECKUX
MEXaHU3MOB 3NEKTPUYHECKUX Pa3psaoB B
atmocdepe. CnyTHUK NO3BONSET peru-
cTpupoBatb Haubonee spkue addexTb
rpososon aktuBHocT — OHY (OueHb
HuzkoYactoTHble) uanyyeHus B nonoce
T VORI

JocTtato4Ho NpocTo OpraHu3osarh
npuém cnyxebHo TenemMeTpumr cnyTHrKa
"Hnubuc”, koTopas nepenaeTcs Ha paguo-
nobdurensckom YKB AnanasoHe Ha 4acTo-
Te 435,315 unu 435,215 MI'y. Ero curHa-
Nl MOTYT CBODOIHO NPUHUMAaTL LLUKOSIbHU-
KW U CTYAEHTHI U MCNONb30BaTb A1 yHeh-
HbiX uenen. CnyTHUK nmeeT paguonobu-
TeNnLCKUN No3bieHON RS-39.

EneHa VeaHosa (RA3ACC) nosHako-
MUNa yHacTHUKOB dopyma C paboTon ger-
ckoro paguoknyba "PATEST". OgHum U3
cambIX Spkux COBbITUIA B XWU3HU Kknyba
SBNGETCH exXeroaubln cneét Ha lMupo-
roBCKOM BOAOXpaHunuuie. Enena noge-
nunack CBOMM OMbITOM U pacckasana, kak
OpraHv3oBaTb TakOW CNeT, Kak cgenarb
€ro VHTePECHbIM 15 PeBST U Kak B Xoae
Cnéta npueneyb pedar K NobuTenbCKon
pasroceasu.

Bo Bpemsi ceobopHoro obmeHa mHe-
HUAMW PasroBOpP LWEN O TOM, Kak MONo-
AeXHbIM paanoknybam BuIXUTbL B COBPe-
MEHHOI CUTyauuK, Kak npmsieyb MONo-
AEXb 1 yaepXarb €€ 1 4TO MOXET CAenarth
Cotos paguonobuteneit ANns NoaaepX Ku
MOJOAEXHBIX PAANOKNYDOB.

Ha atom decrtnsane 6Gbina 3anoxexHa
TPaouuus NPoBENEHUs 3K3aMEHALMOH-~
HbIX CECCUW. JKIAaMEH Obl NPUHSAT TONLKO
y ofHoro cowuckarens. OH A0CTATOYHO
ObLICTPO CAan 3K3aMeH Ha TPETbIO KaTero-
pUi0 BCEro € Apyms owwmbkamu. Havano
NONOXEHO.

B RRC dopyme dectusans npuHanu
ydqactue cebllle 100 yenoBek — uneHoB
knyba “Pycckuin PO6MH30H™ 1 npocTo pa-
avonobuTeneil, HTEPECYILUXCA aes-
TensHocTelo RRC v nporpammoint 10TA.
Cocrosinock Harpaxzenve nobeaurenen
KOHKYPCOB Knyba B pasnuuHbIX HOMUHAa-
umax (No ntoram aktueHocty 2011 rona).

1‘ Hosoctu CPP

B MWHYBLUEM TOAY CABWHYIUCHL C "MEpTBoi
TOYKM™ fieNa, CBR3aHHBe C peryIMpoBaHnem
BOINPOCOB NIOBUTENLCKON PAAVOCBR3n B Halleh
CTpaHe. B cepeavHe npowunioro rofia nosBuImch
LOKYMEHTHI, pernamMeHTvpyioLlpe paboty Keanm-
GUKALMOHHBIX KOMUCCWIN 15 paauontoburenein u
6uneTsl Ans cpoauy 3K3aMeHOB Ha MoNydeHuve
NnUeH3uu. Bo MHOrvx 06nacTax CTpaHbl yxe Co3-
DaHbl 1 paboTaioT Takve kommceunm. A 11 gexabps
BCTynw1 B fJeiicTBue npuka3 MunucTepcTBa
CBSR3U 11 MACCOBbLIX KOMMYHUKaLMA POCCUIACKON
depepauum ot 26 nons 2012 . Ne 184 "06 yTep-
XAeHUM TpeDOoBaHUH K MCRIONB30BaHWIO paavioNa-
CTOTHOTO CReKTpa MobuTensckoi cnyxoon 1 nio-
|| BUTENLCKOM CRYTHKOBO Criyx 60 B POCCUICKON
denepauun”. 3T0T Npukas Obin onyGAMKoBaH B
"Poccuiickon rasete” (http://www.rg.ru/2012/
11/30/radio-dok.html) nocne Toro, kak npoLen
pervcTpauvio B MMHMCTEPCTBE 1eTrnm Poccun.

/' —"Nlyswas IOTA  skcneauvuus | |
- 2011 ropa” (4nenbl RRC) — komanpa

TX7M/TX3T; l
— "Nlyqywas  IOTA  askcneguums [
2011 ropa” (World) — «xomaHga

|

P29VCX 1 P29NI;
— "Camas akCTpemasibHas aKcne-

avmgms 2011 ropa” — Komadga
KL7RRC;
— "Nlyswas RRBA  akcneguvuumsa
2011 roga™ — EBrenuii Yenyp
(UA4RX/0);

— "Ny4was RRA aktvieHocTs 2011 ro-
na” — Hukonan Cvepaos (RA1QQ);

— "Jlyqwas  RLHA  akTmuBHOCTb
2011 ropa™ — Oner Benos (R7LP);
— "Jlyqwas  RFFA  aKkTuBHOCTb

2011 ropa” — komanga R3ARS;
— "Nyywas RMA aktvBHoCT 2011 ro-
na" — Oner Mansisckuin (UAQUAX);
— "Jlyuwas RIIA aktmeHocTs 2011 ro-
na" — Muxaun 3abyra (UA9OAP);
— "PobuH3on 2011 roga” —
| Muxaun 3a6yra (UASOAP). d

Al

—=

NoGeaurensm B HOMUHALIMAX, NPUCYT-

CTBOBaBLUMM Ha dopyme, Obinn BPYHEHBI ||

NaMaTHbLIE NNAKeTKN.

PykosoamuTens narpuoTuyeckol pa-
avoakeneamummn "Hykotka-2012" Ha ocr-
poea Parmanosa RIOK u Antomka RIOK/p
AnekcaHap Kysneuos (RW3RN) caenan o
Hel AoKnag 1 Harpaaun yHacTHUKOB 3KC-
neavunn.

Bo Bpems paguoniobutensckoro dhec-
Tueans “Jomoaenoso-2012" rpagmuumoH-
HO cocTosncs GyTOONbHBIN MaTd MEeXay
cbopHbiMu komaHgamn RRC u "scero
mupa”. Knybraa komanga RRC onepxana
nobeny co cHéTom 2:1.

Ha artor rog B cBasu ¢ 20-nertvem
3anyaHnpoBado npoeefexHve 7-—8 CeH-
TAOpPA MexXAyHapoAHOM KOoHbepeHLmun
knyba "Pycckuit PobuHson™ 8 . CaHkr-
Metepbypre B dopmare RRC+IOTA.
Mpeanonaraercs pabota KOUNEnHbLIX
paavocTanHuuii ¢ nosbisHbiMu R20RRC (13
wTab-kBapTvpbl Knyba U BO BPEMS KOH-
deperuun) n RI2Z0RRC (c pasnuyHbix poc- |
CUICKUX OCTPOBOB B TeveHne 2013 roga).
3annaHupoBaHbl paspaboTka buneHo-
ro aunnoma "RRC-20" 1 MHOroe apyroe.

‘ Ha 2-i1 ¢. 0610xKu 11 B TEKCTE POTO- '

| rpagum Cepresi Nonosa (BX3RZ)).

Nmu ctann: Il

OH YCTaHOBWI HOBYIO NPaBOBYD OCHOBY AJS
| paaVonOBUTENLCKOTO ABMKEHVS B HALLEN CTpaHe.
| Cotos paavonioGureneil Poccu sannaHvposan

NpoBefieHV e NHTEPHET-KOHDepeHLUY (Tak Ha3bl-
[ Baemoro "BebuHapa”), Ha koTopow BynyT o6Cyx-
[aThCs NpakTMHeCKue Bonpockl AestensHocTv CPP,
CBSizaHHble C BCTyreHvieM B Cully 8TOT0 NprKaaa.

Bollwnn BTOpOM ¥ TPETUN BLINYCKWN 3NEKT-
POHHOrO nananus “Bronneterd CPP”. BTopol Ho-
MEp OTKPLIBAET MHTEPBLIO ¢ EBreHviem PopbiniHbIM
(RU4PG), koTopbii BO3MaBun HOBbIN KomuteT no
NOArOTOBKE  PaguoonepatopoB  MobUTENsCKoi
cnyxObl K ANCTBUSM B YCIOBUSIX HPE3BLINaNHBLIX
cuTyauuii n Bsamogencteuo ¢ MHC Poccum. B
3ameTke MMaBHOro paavioNaCToTHOMO LIEHTPa pasb-
ACHAETCA MOPSACK NONYHEHVS HYeTLIPEX3HAYHLIX
NO3biBHBIX. B HOMEpe MHOro pa3HooBpa3Hoi MH-
dopmauum o pabote npeavamyma CPP v pervo-
HanbHLIX oTgeneqwii Coiosa, a B KoHUE HOMepa
HayaTta ny6nvkaLys BonpocoB ANs NPOBEPKY Co-
OTBETCTBMS 3KCAJYATaLMOHHON 1 TEXHUHECKON
rOTOBHOCTY MUHUMANbHBIM TpeBoBaHUSIM, Npefib-
ABNREMBIM K paamoonepaTopam NobvTensCkon
cnyx6bl, ¥ NPABUNBHBLIE HA HUX OTBETHI.

TpeTuin BBINYCK OTKPLIBAET MHTEPBBLIO C NPe3u-
neHTom CPP B CBS3N C BCTYNEHVEM B CUAY NpYKa-
3a Murkomessian PO "06 yTeepxieHnn Tpebosa-
HUI K MCNONb30BAHWIO PaAMONaCTOTHOTO CNeKTpa
nobuTensckon cnyxboi v MobUTenbeKom CnyTHY-
KoBow cnyx6oin B Pocewiickoin epepalm”, 0 Tom,
Kakvmu OomkHbl BbiTh AansHenwve warvt CCP B
COBEPLUEHCTBOBaHUN NIOBUTENBCKOV paauoCEsi-

| an. MPYL, paccka3biBaeT B CBoel 3ameTke O Mpa-
BOBbIX acnekTax PagvotobUTENLCKUX PeTPaHC-
natopoB. Kak v B npeabiayiuem romepe, MHgop-
Malus 0 genax npeanavyma v peroHabHbIX OT-
neneHuit Cotoza. 3aBepiiaeT ero Npoac/MKeHve
ny6nvkaLmm No 3k3ameHaLUMoHHLIM BONPocam.

CkauaTb BbInycky BionneTeHeil MOXHO B paspe-
ne "OokymenThl” caiita CPP no agpecy <http://
www.sit.ru/DOCUMENTS/about.php>.

MNpuKkazoM MUHWUCTPA CBSI3U U MacCOBLIX
KoMmMyHukauuid H. A. Hukudoposa "O Harpax-
[eHUV BeJOMCTBEHHbINMK Harpagami” 3a 60nb-
oW BKNaA B pasButve paamoniobutenscrea um
papmocnopTa 1 B CBsidu ¢ 20-neTuem cozgaHms

' Cotoza papronobutenein Poccuu W. Mpuropbes
' (RV3DA) wHarpaxpéH [MouétHoi rpamoTon

MuHVCTEpCTBa CBSI3U 1 MaCCOBLIX KOMMYHWKa-
umit  Poccuitckon @epepaumn, a 3Haukowm
“MNMoyeTHLIN pagmcT” oTMedeHH 3. ApIoTKUHa
(UA4RJ), 3. banmywes (UA4SAl), 0. Bypuix
(RAOFU), 0. Bacunbes (R4HF), A. lymaHCKuiz
(R1AX), A. 3unuerko (RW3VZ), C. KysHeloB
’(9100), 0. Crykanos (UASJLL), A Cyxapes
(RO90), B. Yannuirux (UD3D). ]




Ecme ewjé Ha Pycu 0o6peuie nwodu!

ceHTabpe NPOLWNoro roaa cocro-

ANCA TPAAULMOHHLIA paguoniobmn-
refibekui hectvsans B JoMoaenoso, Ha
KOTOPbIA 13 rofia B O Cbe3xXalTcs
VICTVHHbIE APY3bs Paavo, ANs KOTOPbIX
yBneyeHmne paanocensblo Ha KB n YKB
ABJISETCS 4aCTblo WX XU3HWU. A BHOBb
nonasa Ha aTo meponpustre Gnarogaps
Bacunuio Ckutesy (RU3VS). 3tor ueno-
BEK B O4ePEeHOM pa3 CrOHCUPOBAA MOK
noesaky Ha ¢gecTnanb Kak npeacrasu-
TeJIS HALWEro PernuoHanbHOro OTAeNneHus
CPP (TKS!). Kaxnas Takas noesaka fo-
6aensieT HOBbIE 3HAKOMCTBA 1 APY3EiA.

Bor 1 Ha 3T0T pas Halle ysnedeHne
CBEJI0 MEHS1 C IHTEPECHBIM HEIOBEKOM —
paguonobutenem Augpeem MenaHbu-
HeiM (UA3DPX), koTopbiin cornacuncs
nepenarb csoii TpaHcuesep FT-1000 B
nap paguonobutensm Bnagumuvpuum-
Hbl. EOVHCTBEHHBIM ycnosuem AHppes
6bIN0 TONLKO TO, 4TOBLI paboTany Ha

| HEM feTn.

C Bsuecnasom CusbdeHko (RA3VX)
MO OKOHYaHWK hecTuBana Mbl aoexanu
Ao "weka" UA3DPX, roe nopanosanuch
ero aHTeHHaMm 1 annapartype, 1, sabpas
NnoAapoK, ABUHYNNCE LOMOM,

Ha Cosete pervoHansHoro oraene-
Hug CPP pewwvnu nepeaare TpaHcusep
[ETCKOWN KONNEKTUBHOW paamoctaHummn
RK3VWO nocérnka Bep6osckuin (MUKpO-
paiioH Mypoma). Tam, B JloMe KynbTypet,
OpraHn3oBaHbl KPYXKU N0 PaavioKoH-
CTPYMPOBaHMIO U CNOPTUBHON paamo-
nenexrayuy, a Takxe v pabora konnek-
TMBHOW paauocTarHuun RK3VWO nog
pykosoacTBoMm Mwuxanna [Hopodeesa
(UABVKX).

N Bot 13 okTs0psi BMecTe ¢ Anek-
caHapom Eroposbiv (RA3VMD) mbl Bbi-
exanm B CTOpOHy apesHero Mypoma, rae

lNMepByio cBA3b Ha HOBOM TPaHCH-
Bepe rNpPoBOAUT HAYanbHUK KOJITEK-
TMBHOVM papgwmocTaHuyum Muxaun
Hopogees (UA3SVKX).

Hac >panu sBocnuTaHHuku Muxauna
Jlopodeera 1 MecTHble paavonoduTe-
nu: Bnagumup dotumckuin (RA3VQ),
Cepreir [lepessHko (UA3VKW), Bna-
anmnp Tuwesckuii (RU3BVL) 1 Poman
Xopbkos (RA3VDV). Bmecte HacTpownv
aHTEHHY U yCTaHOBUNW TpaHcueep. U,
KOHEYHO, NPOBENV NEPBYID CBR3b Ha
nvanazore 40 MeTpos € TBEPCKOM
paanoctaHumen UA3IMC. E€ onepartop
Esrennin nosapasun konnektus RK3VWO
C NYCKOM B 3KCMnyarauuio annapara, a
Mbl, caenas Heckosbko dhotorpaduin Ha
NamsTh, ABUHYIUCH B 0BPpaTHBLIN NyTh.

Konnektme paguocrtaduum RK3VWO
NpoOCuN BbIPasuTb GnarofapHOCTL 3a
NOAAEPXKY AETCKOro paauontoburens-
Ckoro gswxenuns B Mypome zameya-

TENbHOMY  4EenoBeKy, YBIEHEHHOMY
paguoniobuTento Axgpelo MenaHbuHy
(UA3DPX), 4TO Mbl 1 fienaem ¢ 0cobbiM
YAOBOJBCTBUEM 4Hepes Hawl NobuMbli
XypHan "Pagno”.

Huna BAHHOBA (RK3VA),
npencenaresb

pervioHansHoro otaenexus CPP
no Bnagumupcekoin obnactu

- NpUATME, NPUBMEKAIOT. no.qpob.‘rxo
Gonsuwe, uYeM  TPAAMULNOHHLI

: pe: 1¢]
Y oe nepuenc'rso chypuucxo-
ro ropopackoro oxpyra (fMpu-
MOpPCKMIi- Kpail) No paguoceasu
Ha YKB. Ero npoBenu pervoHans-
HOe oTpeneHue CPP no  Npn-
mopckomy xpa’ :

Kopugop CraHyum IOHBIX TEXHU-
KOB — rione "cpaxenus”.

B nepaeucvae npuwanu
11 pe6ar wkonsHOro sospacra. B

'XOJie COPeBHOBaHUS, PaCNONOXKUB-
‘wuck B 3nanmm CIOT, oHu nposo-

AVAX PaguOCBa3N Ha ¥KB Ha nop-
TAaTMBHLIX PAAUOCTAHUMUSX, Benu

0TuET. 3aTrem cyneinckas Konnerus
‘cBepusia oT4éTh! U BhiSBUNA Nobe-
autenen. Umn cranu AnexcaHap

Fanok (nepsoe mecro), AMuTpui
BpyHsa (BTOpOE MecTo) u Anhﬁep'r
Epodees (Tperse mecro).

. PeruownansHoe oTaenenue CPP
no npnmopcxouy KpPaw esipaxa-

PU3HATENLHOCTH
vpaanomoﬁwrenau, KOTOpbiE No-

MOrnu nNpoBecTU 3TOT NPasgHuk
ANA OHUOPOR, U NEpPCOHasNLHO.
aupexktopy Yccypuiickon CIOT

ropio - ApyXuHuHy, Buxropy

Ab MOPO30B

“(RUOLM), npeagcenarens
p MOHaNLHOr o oTAENeHus CPP
fio npumopcxomy Kpaw
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"PAIMIO” — O CBSI3M

PAOWUO N21,2013 TSRS 1

GP DL2KQ

Ha AuanasoHbl 7—28 MI'y

HUrope TOHYAPEHKO (DL2KQ), r. BonH, lepmaHus

Pa6ortel Urops NoHyaperko (DL2KQ), cesidaHHbie ¢ MogenMpoBa-
Huem aHTeHH (nporpavma MMANA) v c pa3nnyHbIMY NPaKTUYeCKumMmn
KOHCTPYKLUMSIMU aHTEHH, M3BECTHbI KaXXAoMy paguosiiooutenio,
KOTOpBbIN MHTEpecyeTcs 3ToN TexHukou. Mel npegnaraem BHUMaHUIO
ynTaresnei onucaHue ero NpPocToN BePTUKasibHOV aHTEeHHbI BbICOTOM
7,5...7,7 m Ha niobuTenbckue guana3oHsi ot 7 40 28 MIy. B otnnune
OoT 6oIbLUMHCTBA MHOrognana3oHHbix GP, B Hel Ha Bcex gnana3oHax
YICNosIb3yeTCs NnoJIHas BbICOTa BePTUKasIbHOro U3ny4arens, 41o 4aér
npupocT ycuneHuss Ha BY gunana3oHax no cpaBHEHUIO C 4eTBEPTh-

BOJIHOBbIM n3ny4daresiemM.

MocraHoBka 3apauv

MHorogmnanasoHHbIX  BEPTUKATbHBIX
AHTEHH NPENOXEHO yXe HeEMano, 1 BO3-
HMKaEeT BONPOC — a 3a4yeM ellE 0fHa KOH-
cTpykura? [eno B TOM, 4TO B GOJSbLUMH-
CTBE ONMCaHHbIX KOHCTPYKUMI Ha BY ana-

Puc. 1

nasoHax paboTaeT He BCS BLICOTA BEPTU-
KaNbHOrO M3ny4atens, a nuillb €€ 4acTh,
COOTBETCTBYIOLLAS HYETBEPTU ASIMHBLI BON-
Hbl BIOPaHHOro Aranasona. A ocTasluas-
€5 BbICOTa (KoTOpas Morna Obl NOBLICUTL
YCUNEHWE aHTEHHbI) HE NCMONMb3YeTCs.
Bonee Toro, B KOHCTPRYKLMSX, rAe nos-
Has BbICOTa uany4arens paboraeT Ha BCEX
AnanasoHax, B TOUKE NMUTaHUS HeobXoaum
TIOHEP — BXOAHOW VUMMNEeAaHc no guana-
30HaM NoJIy4aeTcs cambliM pasHbiM 1 6e3
cornacosaHus He oboinTuck. Ho TioHep
[OJKEH BbiTh MHOrOAKaNa30HHbLIM, U A8
310r0 noTpebyeTcs HeNpPOCTON u Heae-
LIEBLIV nepekoyaTens U Habop BbICO-
KO4YaCTOTHBIX pene. Hago nepeknoyars u
BXO[] TIOHEPA, U €ro BbIXOL (T. €. HYXEH
[BYXCEKLOHHbIV NepekntoyaTens).
TpebosaHus K 3TOMY NEPEKNoHaTento
oqeHb xectkme. OcOBeHHO K BbIXOAHOM
CeKuuM, KOMMYTUPYIOLEH cam uanyya-
Tenb. BxoaHaa cexuus nepeknoyvarens
paboraer B cornacosaHHon uenn 50 Owm,
T. €. AeNCTBYIOLME 3[EeCh TOK U HanpsxXe-
HWE OTHOCUTENBHO HeBobLuME (NPY MOLL-
HocTy nepepatyvka 1 kBt — 310 4,5A n
225 B cOOTBETCTBEHHO). A BOT BbIXOAHas
cekunss paboTaeTr B PE30HAHCHOW Lenu.
Tok 1 HanpsxeHne B Helt B Q pas Boille,
4eM Ha aKTUBHOW Harpyske. Q — 310 Ha-
rpyXeHHas 06POTHOCTb TIOHEePa, KoTopas
MOXET BbiTb NPUMEPHO OLEHEHA KakK OTHO-
weHve X./R., rae X, v R, — coorBercreex-
HO peakTUBHas W aKTWUBHAA COCTaBNS-
IOLUME BXOAHOrO CONPOTUBIIEHNS 8HTEHHDI.
Ecnu He paccmatpuearb CUNbHO YKOPO-
YEHHbIE @HTEHHbl, 3HaYeHns Q OOBINHO
nexar B nHrepeane 2...5. Y Bo CTonbko xe
pa3 BO3PACTET TOK WK HanpsXeHue Ha
BbIXOAHOW CEKLMM NepeksioHaTens.
[Mo3TOMYy 1 HY>XHa aHTEHHA, B KOTOPOW
Ha BCex auanasoHax paboTtaeTr BeCb U3-

nyyaresnb, a TIHepP MOXHO caenath 6e3
BonbLUKX 3aTpar.

B 6onbMHCTBE CnyHaes Mbl HE MOXEM
caenatb BLICOTY aHTeHHbl OOMNbLLON.
MHave Ha auanasoHe 28 MIy makcumym
AvarpaMmbl HanpasNeHHOCTU B BEPTU-
KanbHOM NIOCKOCTY CUABHO NOAHUMETCS

NenbHbIX 3NEeMEHTOB (a8 €eCTb TOJbKO
nocreaoBaTesbHblie), HECKOLKO Takux CY
MOryT ObiTb NO BXOAY BKIOHEHbI napar-
nenbHo. Hanpumep, GP soicoToii 0,282
cornacyertcs nocnefoBaresibHbIM  KOH-
Aexcaropom, a GP 0,684 — nocneposa-
TENbHOW KaTyLKOW WHAYKTUBHOCTU. 3TO
NO3BONSAET YCTPAHUTh BXOAHYIO CEKUUIO
nepekyarens TioHepa, OCTaBnB TONbLKO
OfIHY BbIXOAHYIO.

Ho BbixogHas cekuums ponxHa pabo-
TaTh C BONbLUKMY TOKOM U HaMNPSXXKEHVEM.
[OTOBLIV TaKoOW NepeksyaTens A0por u
LOMKEH ObiTb, HANPUMEP, TaKUM Xe, Kak B
NaMNoBOM ycunurene MmoluHocTu. lNoato-
MY CAenaem ero CamoCTOATENbHO (HuYe-
rO, KPOME BNafeHNs NasnbHUKOM, HOXHM-
uamu No MeTanny 1 OTBEPTKON, A5 ATONO
He noTtpebyercsa).

U3 marepuanos noHaaobarcs AByCTO-
POHHKI DONBIMPOBAHHBIN CTEKJIOTEKCTO-
IUT, U3oNUVpyoLwmMe cTokn (broponnact,
NONUATKUNEH, NONUCTUPON), MHOMOXWUIb-
HblA MOHTaXHbI MPOBOM, CE4YEHUEM OT
2,5 Mm%, 3axum "kpokoaun” (puc. 1) Ha
TOK HE MEHbLUE MakCUMasbHO OXUAaeMo-
ro (Hegoporve, Hanpumep asToOMOOUNb-

3axum "kpokoaun™ ObosnaveHue
exon 1 Ha cxeme
BLIXOA BXOA 1.: - BLIXOR
< " BXo[ 2
Bxon MnacTiHa ABYCTOPOHHErC
CTEeKNOTEeKCTONUTA
Puc. 2

BBEPX M BMECTO Npubasku |
yCcuneHusi (OTHOCUTENBHO |
4EeTBEPTbBONHOBOM BEp- |
TUKANBbHOW aHTEHHbI) ANS ;
ManbiX Yo NOysum
NPOUIPBILL. |

C Aapyrovi CTOpOHbI, |
ecnu  HWKHUN  pabouuni
avanason — 7 My, nany-
Yarene He cnepyert aenarb
MeHee 7 M, MHa4Ye Ha 3TOM
AvnanasoHe oH ByaeT cuib-
HO YKOPOYEH, YTO YyMEHb-
WUt 1 nosiocy padoumx
yacrot, n KnA.

N HakoHel, HYXHbI
yaoOHble ANna cornacosa-
HUS BXOAHbIE UMMegaHcChl
u3nyyqarens Ha ecex aua-
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"yaobHele"? 310 KOTAa,
BO-NEpBbIX, He TPebyloTCcs
onbluve 1 AOPOrocTos-
LMe KOHAEHCATOPbI Ha Bbl-
COKYK) PeakTUBHYID MOLLL-
HOCTb (Heckonbko KBAp).
Torpa B Ka4yecTBe KOHfEH-
CaTopoB MOXHO WUCNOJb-
30BaTb OTPE3KU KOAKCW-
ancHoro kabens. A BoO-
BTOPLIX, CXeMa COrfnacyro-
wero ycrpovicrea (CY) no-
ny4aercs npocTon ans
KaXaoro n3 AmanasoHos,
4TO CHWXaeT TpebosaHus
K nepeknioyarTento.

Ha nocnegHem MomeH-
T€ OCTaHOBUMCSH 0CO000.
Ecnu cxema CY Takosa,
4YTO HE COAEPXUT napas-
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Hble, "Kpokoannbl” BbIBAOT Ha TOK [0 He-
CKOJIbKUX [E@CHATKOB amrep).

Haw BBICOKOBONLTHLIN, CUIBHOTOM-
HbIM, BLICOKOYACTOTHLIA Mepeknoyarenb
nenaem Tak. K BeIxogHOMY u3onstopy
KOpPOOBKM TIOHEpPa 1K Aaxe MPsMo K OCHO-
BaHMIO BEPTUKIBHOrO m3nyyaTens kKpe-
nM OTPE30K MHOIMOXWNBHOrO MNpPoBOAA
anvsont 10...15 cM ¢ npunasitibiM Ha apy-
rom KOHLE "Kpokoamnnom™.

Buixoabl avanasoHHbix CY
NPUNanBarT K KOHTAKTHbIM
nnacTtuHam w3 [ABYCTOPOHHEro
CTeknoTekcronuTa (pasmepbr —
npuMmepHo 15x20 mm, TONWM-
Ha — 2 mMm). MexaHunsecku nna-
CTVHBI KpensaT (Hanpumep, Ko-
POTKUMW caMope3amu) K u3o-
npylowmm ctokam. B mecte
kpennexunsa ¢onery cnenyet
yaanuThb.

MNMepeknioyatens roToB: py-
KOV "nepeknapiBanite” 3axmm
"KpoKoauN" Ha HYXHYIO nnacTuv-
HY — BBIXOJ} AnanasoHHoro CY.
AnnHa MHOrOXWNbHOro NPOBO-
[a, K KOTOpOMy MpunasH 3a-
XUM, [0JMKHA NO3BONATL 3TO
coenarb.

Jdonyctumoe HanpsixeHue
Takoro nepeknyarens onpe-
LEeNnseTcs BbiCOTON U30NMPYIO-
WX CTOEK 1 MOXET JoCTuraTb
HECKOJTBKUX KWIOBONLT. A A0My-
CTUMBIN TOK ONpeaenseTcs, Bo-
nepBbIX, TUMNOM 3axuma. Camelie

L1

nonosuwHOM "kpokoauna”. MNpu Takom ne-
pekn4saTene MOXHO ucnons3osars CY ¢
napannensHslM 3nemMeHTom, T. e. [-06-
pas3Hoe. EOvHCTBEHHOE OrpaHuyeHue:
aToT anemeHT CY fomkeH ObiTb NOAKIIO-
YEH K aHTEHHe.

Cymmupyst BCe OrpaHnyeHust, Ml no-
ny4aem, 4To BCEM Hawwvm TpeboBaHusam
(no umnepaHcam B avanasoxax 7, 10, 14,

S$1 __\7 Mry

C4 910 !
jLanioMy f

ManeHbKne N3 HUX BbiOEPXU-
BalOT TOoK 2...3 A, cpegnue
(anvHOM 40 MM U LUMPUHOWN
5 mm) — 5...6 A. Bo-BTOpSbIX,
TOK ONpeaensieTcs Takxe nino-
wans v TonwmHon Gonbru
KOHTaKTHOW MNacTuHbI.

1 - R

7 MMy

K @aHTeHHe

K BY 3asemneHuio

PaccmoTpyim aty cxemy Mo avianasoHam.
28 MIu. VimnepaHc aHTeHHbl Z,=45-
—j70 Om (BCe wuMMnefaHcbl OKPYrneHbl,
TaK Kak mx 3Ha4YeHus OWyTVMO 3aBUCAT
OT BbICOTbI @HTEHHBI Ha, 3EMNEN, KayecT-
Ba BY 3azemnenunsn, EMKOCTH U3onsTopa,
PaccTosHUA [0 OKpyXatowmx npeame-
TOB, TONWWMHBE U3nysarena v T. A4.) Anga
HacTPOMKX HyXHa nocnenoBaTenbHas
NHAYKTUBHOCTL OKONO 0,4 MkIH.
E€ ofecneunBaeT 4acTb KaTylKn
OT BXOAa [0 KOHTAKTHOW MNno-
wanky 28 Mly. Tok B kaTyiuke —
4.5 A (3pecb v ganee — ans BXof-

HOWM mowHoCcT 1 KBT).
24,9 MIu. Vimnepalc aHTeH-
Hbl Z,=55-j230 Om. [ins HacTpoii-
KM Hy)XHa nocnenosBarenbHas UH-

IYKTUBHOCTE OKONo 1,4 mklH. E& |
obecrneurBaeT 4acTb Karylku OT |

BXO[a [0 KOHTAKTHOM Nnowjagku
24 MrIu,. Tok B katywke — 4,5 A.

HyxHO IM-06pasHoe CY u3 nocne-
JI0BaTENbHON KaTYLUKWU UHOYKTUB-

HOCTBIO 2,2 MKIH 1 KoHAeHCaTopa.

émKocTblo okono 15 nd, eko-
YEHHOrO napannenbHO aHTEeHHEe.
MHAYKTMBHOCTE  obecneyvBaer
4aCTb KaTyliKy OT BXOAa [0 KOH-
TakTHOM nnowankmn 21 My, Tok B
KaTylike — okono 4,5 A, a Hanpsi-
XEeHVue Ha KoHAeHcaTope
1300 B, peakTvBHas MOLUHOCTb B
HéMm — 3,2 kBAp. KOHCTPYKTUBHO
OH BBLINOSAIHEH KaK PasoOMKHYTbIN
OTPEe30K KoakcmanbHoro kabens
RG-58A onnHON HECKONBbKO CaH-
TumeTpoB (50-omHble kabenu
CO CMNAOLWWHOWN NONNaTUNeHOBOWN
naonaumen obbIHHO UMEKOT Mo-
FOHHYIO EMKOCTb 0KOo 1 nd/cm).

C BbIXOOHOW Cekuwel nepe-
Knoyarens spogae 6bl pasobpa-
nvck. A 4TO Aenatb ¢ BXOAHON?
Benb HEBO3MOXHO BO BCEX Ava-
nasoHax caenate CY 6e3 napannensbHbix
anemeHToB. B Takmx CY napannensHoie
anemeHThl HepaboTawwmx B AAHHBIN
MOMEHT AManal30oHOB OKaXyTCs MOLKIHO-
HYEHHBIMU N UCTOPTHAT COrNacoBaHue Ha
paboyem avanasoHe.

Ha nomows cHoBa NpuxXoAuT 3axmnm
"kpokogun”. Ero "nacte” coctount n3 Apyx
vacter. CnenoBatensHoO, OH MOXET ObiTk
WUCMNONb30BaH HE TONLKO AR MNOAKIoYe-
HWS K OOHOM KOHTAKTHOM NiacTuHe, HO u
ANs OAHOBPEMEHHOro MNOAKSIHEHUA C
3ambikaHnem mexay coboit AByx OTAeNb-
HbIX, napannensHo PacrnoNOXeHHLIX pPsi-
A0M nnacTtuH. OObIYHBIN OAHOMNATHBIN
nepeksno4aress 370 He MOXeT. A nepe-
Kknwo4sartens 13 "kKpokoamna" BrosHe CO-
BMellaeT QYyHKUUY NEepeknioyeHns u
3ambikaHus. Ero KoHCTpykumsa un 0603Ha-
YEeHMEe Ha Cxeme rokasaHbl Ha puc. 2.
3amMbikaemMble MNacTUHbl — 3TO BEPXHAS U
HVXHSA ponbra Ha nnacTuHe CTekno-
TekcTonura.

Mpn ncnonsL30BaHMM TAKOrO YCTPOWCT -
Ba nepeknoqate Bxoael CY yxe He Hamo.
PaHee mewaBlune Ham napannensHble
anemenTol CY Hepaboymx amana3oHoB
Ternepb OKasbIBAOTCS HE NOAKIIOHEHHbIMU
K BXOAY ¥ HE BNVSIIOT Ha paboTy Ha faHHOM
AvanasoHe. A Korga OHW noHapo0aTcs
(T. e. korga mel BoIGEpeM "ux” avanasoH),
TO OHu ByAyT MOAKMYEHBI K aHTEeHHe

Puc. 5

18, 21, 24 » 28 MI'u) oTeeyaet GP BhiCcO-
TOW 7,55 M, €Cnm OH BLINOSHEH 13 TpyOok
anametpamn 12, 10, 8 n 6 mm (kaxaan
Tpybka No 2 M AAVHON TeNecKonU4yeckn
BCTaeneHa apyr B apyra Ha 15 cm). Jlnbo
BbICOTON 7,7 M, €Cnn OH NPOBOSIOYHbINA,
BHeLWwHWA BUA Takon aHTeHHb!, YCTaHOB-
NeHHOM Ha GankoHe, Nokasax Ha puc. 3 n
puc. 4.

BY 3asemneHve (Hanpumep, peso-
HaHCHbIE MPOTUBOBECH) HeoOxoAnMO. Ha
avanasonax 7, 10, 24 n 28 ML, 0HO [0~
HO ObITb XOPOLUMM, TaK Kak Tam Hu3ka
aKTUBHAsl 4acTb BXOAHOrO uMnemaHca
anTeHHbl. Ha 14 w 18 My, — nonpoue,
rnockosneky R, ysenmumeaetcs. Ha 21 My
MOXHO HE Aenartb OTAENbHBIX NPOTUBOBE-
COB, Tak kak R, Belcokoe. ToK, BTeKatoLwmin
Ha 3TOM AyanasoHe B 3a3eMNeHne, man, n
TYT XBaTUT NPOTMBOBECOB APYrvX Amana-
30HOB.

Cxema cornacywero yCTpomucTea rno-
KasaHa Ha puc. 5. S1 — nepeknoyarens
AVanas3oHoB, Kak ornucaHo Bollie, S2 —
3amMblkaTesnib Ha OCHOBE "Kpokoawna™ (Ta
K€ KOHCTPYKUMS, H4TO W'y NepektoHaTens,
TOoneko 6e3 BbIXOAA), T. €. NPOCTO ewe
oavH 3axum 6e3 npoBofa, KOTOpPbI
3aMbIKAET BEPXHIOI U HUXHIOKW GOonbry
KOHTaKTHOM nnactuHel S2 wa 7 My n
OTCYTCTBYET Ha BCEX OCTasNIbHbIX ANanaso-
Hax.

- MopgknioyeHne konperncaropa Cl

ofecneyvBaeT Hall nNepeknya-

Tesnb.
18 MINy. VimnepaHc aHTeHHbI
Z.=1100-j200 Om. 015t HACTPOMKU HYXHO
[-06pasHoe CY u3 nocnenoBaTesnbHOM

21 MIu. WmnepaHc aHTeHHb! |
Z, =250-j600 Om. Inst HACTPOVIKL |

/

SOMY

KaTYLUKN MHAYKTUBHOCTLIO 2 MKIH 1 KOH- =

gencaropa €mkocTelo okono 35 nd,
BKNIIOYEHHOINO nNapanfenbHo aHTeHHe.
VHAYKTUBHOCTL 0DecneyvBaeT 4acTb Ka-
TYLUKW OT BXOAA [0 KOHTAKTHOW MaoLwaziKv
18 MI'u. MogknoyeHwe KoHaeHcaTropa —
Haw "KpOKOAMNOBLIN" MNepeknyaTens.

Tok B katywke — 4,5 A, HanpsixeHve Ha :

koHpeHcaTtope — 1200 B, peaktueHas
MOWHOCTL B HEM — 5 KBAp. KoHcTpyk-
TVNBHO KOHAEHCATOP BbINONHEH Kak paso-
MKHYTHI OTPE30K KOaKCuasnibHOro kabenst
RG-58A nnmHo okono 25 cm.

14 MIu. mnepaxnc aHTeHHbl Z,=200+
+j300 Om. [Ina HacTpomkn HyxHo [-00-
pasHoe CY v3 nocneaoBaTensHOM KaTyLu-
K MHAYKTVMBHOCTBIO 1,9 MKIH n KOHAOEH-
cartopa EMKOCTbIO 0K0J10 85 Nd, BKIOYEH-
HOrO MnapannensHo aHTeHHe. UHaykTuB-
HOCTb OofecrneuvBaeT 4acTb KaTyllky OT
BXO4a A0 KOHTaKTHOW nnowaaky 14 MIy,
a NoAK/IKYeHne KoHaeHcaTopa — Halll
nepeknoyartens. Tok B kaTylike — 4,5 A,
HanpsxeHve Ha koHaeHcarope — 850 B,
peakTnBHas MOLLIHOCTbL B HEM — 5,5 kBAp.
KOHCTPYKTMBHO KOHAEHCATOP BLINOSHEH
KaKk Tpu napannensHO BKAIOYEHHBLIX pa-
30MKHYTBHIX  OTpe3Kka KOoaKCuasibHOro
kabens RG-58A pgnuHoit okono 25 cm
KaxKabi.

CLOZ ‘LINOUTIVE L
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"PAAUO" — O CBHA3U

10 MIny. Umnepgavc aHTeHHbl Z,=50+
+15 Om. [1ns HACTPOMKN HYXXEH NOCNeno-
BaTeNIbHBIM KOHAEHCATOP €MKOCTLIO OKO-
no 900 n®. OH Ha cxeme MEeeTCH: MexX-
AY BXOAOM W KOHTAKTHOW MNOLAAKon
"10 MI'y". Hanpsbkenune Ha KoHgeHcaTo-
pe — 230 B, peakTmBHaa MOLHOCTb —
Bcero 140 BAp (1. e. nogonaér npocTom
KCO Ha 250 B).

7 MIy. imnepaHc aHTeHHbl Z,=20-
—-j200 Om. [Ina TOYHOro cornacoBaHus
HYXHbl [iBE KaTyLLKu: nocnenoBarenbHas
C MHAYKTUBHOCTLIO OKONo 4 MkIH v napan-
nenbHas BXoAy C MHAYKTMBHOCTBIO OKOJSIO
1 mMklH. B npuHumne, 6e3 HykHen kaTyLu-
K MOXHO BOOOLiEe 0BoWMTUCHL, ecnu Bac
yctpout KCB Ha pe3oHaHce He ToYHO 1, a
1,7..2,5 (B 3aBMCMMOCTU OT NOTEpPb B
3emne). lNocnepoBartensHas kaTylka —

3TO BCA MHAYKTVBHOCTb MEXAY BXOAOM WU
KOHTaKkTHOM nnowaakon 7 My, Mapan-
nenbHas Katylka noakIyaeTcs Aonon-
HUTENbHBIM  3ambikaTenem-"Kpokoau-
nom", KOTOPLIM HA BCEX OCTaNbHBIX Anana-
30HaxX CHAT n, 4TOOBI HEe NoTepsscs, 3a-
Leru1eH 3a CTeHKy Kopriyca TioHepa. Tok B
HWXKHeN kaTylike — 5 A, B BepxHeil — 7 A.

BxogHon wmnepnaHc wdnysartens u
cxema CY nopobpaHel Tak, 4To cuctema
TIOHEp-aHTEHHA MOXeT OblTb HacTpoeHa
Ha BCex pabounx amanasoHax aaxe npm
3HAYUTENBHOM BAMAHUU MECTHLIX Npef-
METOB, HanpumMep, yCTaHOBKA Ha BankoHe
WM B OKPYXEHUN GfIM3KO PacronoXeH-
HbIX Apyrmx nposoaoe. B camom gene,
BEPTUKANBHLIN N3Ny4aTenb YyTe AMHHEe
yereeptn BonHbl Ha 10,1 MIy ©6ynert
HacTpamBaTbCA:

— Ha 7 MI'y aBymMs KaTyLlKaMy MHOyK-
TUBHOCTY;

— Ha 10 MI'u nocnenoBaTensHbIM KOH-
J[IeHCAaTopoMm;

—Ha 14, 18 n 21 MI'y M-o06pasHbivu
CY C KOHAEHCATOPOM Y aHTEHHbI;

— Ha 24 v 28 MI'y nocnegosaTensHOM
KaTyLUKON nHAYKTMBHOCTW. B nocnepHem
cnydae, ecnm Npomn3oLLNo YK COBCEeM HTO-
TO HEBEPOSiITHOE C OKPYXEHWEM BepTu-
KansHOrO U3ny4aTens u ero MNeaaHcomMm,
[-o6pasvbim CY, kOTOpOE peannlyeTtcs
TOYHO TakK Xe, Kak 1 ana avanas3oHos 18 u
21 MIu.

3710 03Hayaer, 4To CY MoxeT ObiTb
HACTPOEHO MO AuanasoHam MNpPakTUHECKN
g MoGom cnyyae, ecni BbiepXXaHbl pas-
MEpbl BEPTUKanbHOro uanyyarens. llo-
3TOMY OTHECUTECH K BbILLENPUBEAEHHBLIM

i

2 46(dBi) = 0B

Puc. 11




JaHHbIM KOHAEHCATOpoB M katyiuek CY
KaK K OpUEeHTVPOBOYHLIM, KOTOpPLIE Mpu-
AETCH yTOUHATL NPV HACTPOWVKE KOHKPET-
HOI, UIMEHHO BaLLei KOHCTPYKLW.

Tem He MeHee A8 OPYEHTUPOBKU AaH-
Hble kaTyliek BCE xe npuseny. [Auamerp
npoeoga — 1,7 MM (31€KTPUHECKUiA
"10 kBagpaToB”, O4ULIEHHLIN OT M3ona-
umMn), auamMeTpbl KapkacoB — 30 Mm.
KaTyLuky HaMOTaHbI C Liarom, paccTosiHue
MEXAy Kpasmy BUTKOB PaBHO AnameTpy
nposopa. L2 copepxut 8 BUTKOB (y MeHs
Npy HaCTPOIKe Nony4nnock 6 BUTKOB, HO
HamoTanTe C 3anacom — nepeasuraTe
NonoxeHWe O0TBOAA MpU  HACTPoOVKe
HamMHOro ypobHee, Yem MepemarbiBaTh
KaTyLiky). L1 cogepxut 20 BUTKOB (y MeHs
ncnone3yeTcs 18 m3 HWMX, HO CM. BhILLE
npo 3anac). OTBoAbI (CHUTAS OT HUKHEro
no cxeme BeiBofa L1) ot 4, 7, 9, 10 n
11 BUTKOB (NoaBupaeTcs Npu HacTpoiike
C TOYHOCTBIO 10 AONW BUTKA).

MNepen HacTpoikon ybeamTech, 4TO
BCe TpebByemble MO Cxeme OTBOALI Npwi-
NMasiHbl K BBIXOLAHBIM KOHTaKTHBLIM MnacTui-
Ham. EmkocTb nocnegnHux exogut 8 CY 1
BIVSIET HA BCEX Arana3oHax, 0COBeHHO Ha
18um 21 MIu.

CHavana HacTpauBatoT avianasoH 7 My,
MoproHss vHaoykTMBHOCTM KaTylek L1 u
L2, nobvBatoTcs TONHOrO COrnacoBaHvs.

3arem, noabuvpas nocnenoBaTenbHLIA
KOHAeHcaTop (TovHee, Habupas ero u3
HECKONbKNX VMEKLUXCA), yCTaHaBnm-
BaOT MyHUMyM KCB Ha 10 M.

HacTtpoiika guanasoHos 14, 18 u
21 MI'y geHTndHa. BMecTo amanasoHHo-
ro koHgeHcaropa nogknoyatot KIME. Mo-
AaloT HebonbLuyto (10...20 BT) MOWHOCTb
OT nepegaryvka. Bpauwasa KME, Haxonmm
MUHUMYM KCB. Cmelaem 0TBOJ, KaTyLuku
Ha nonBvTKa M cHoBa nopcTpovikon KIMNE
Haxoaum myHUmym KCB. Ecnv OH menbLue
npeablayliero, ABMraeMm OTBOA Aasnbile B
TY Xe CTOPOHY, ecnun 6onblue — B NpoTu-
BOMONOXHY0. Hainas nonoxeHve oTeoaa,
cooTtBeTcTBYOLWEee KCB=1, 3ameHsem
KME Ha KoHaeHcaTop 13 0Tpeska Koakcu-
aneHOro kabens.

Ayanasonsl 24 n 28 Ml HacTpamBaloT
noft0opPOM MONOXEHVS COOTBETCTBYIOLLIX
OTBOAOB.

HTOGBI MOHATH, YTO Mbl BHIMFPANU ©
npourpanu Npy UCNonL30BaHUW AaHHON
KOHCTRYKLMK, CpaBHUM AuarpamMmbl Ha-
npaeneHHocTn (OH) B BeptukansHOM
MJIOCKOCTU  OMNUCHLIBAEMOW aHTEHHBLI C
OOLINHOM PE30HAHCHOW HEeTBEPTLBOSHO-
Bow. EcTecTBeHHO, OHa MMeeT CROI0 Bbi-
COTY Ha Kaxa0M aranasoHe. Ha Bcex npu-
BEAEHHBLIX HWxe pucyHkax [H npenno-
KEHHOI aHTEeHHbI MOKAa3aHa KPaCHLIM LBe-
TOM, HeTBEepPTbBOSIHOBOM — 4Y€pHLIM. By-
AEeM CpaBHMBaTbL HE MaKCUMaJSIbHbIE yCu-
NeHnsi, & YPOBHW U3Ny4eHUs NOA yriiom
100° (Hac Befb DX-bl MHTEPECYIOT, & OHY
VAYT NOA MansiMu yrnamm).

Ha 7 MI'y, (pmc. 6) mbl npourpeiBaem
okono 1,5 a6 (ckasbiBaeTca ykopouye-
Hue). Ha 10 MMy, IH He npuseneHa, Tak

KaK Halla aHTeHHa 4YeTBEepTLBONHOBasA. Ha
14 MIy, (pme. 7) yBennyeHHas BbICOTA
nanysatenst npubasnser 1,2 ab (310, KO-
HEYHO, HEMHOro, HO BCE xe npubaska
MOLHOCTY B 1,3 pasa ouyTruma).

Ha 18 MI'y (puc. 8) Bbiurpbiy yxe
XopoLo 3ameTeH: 2 ab (1,6 pasa no motu-
HOCTv). M ewé Gonbiie oH Ha 21 My
(puc. 9): 3 Ab (yaBoeHve MOWwHOCTY).

Ha 24,9 MI'y (puec. 10) anteHHa nive-
€T MaKCMaJlbHOE YCUNEHWE U BbIFPbILL Y
yereepTbBONHOBOrO GP — 4,3 aF (2,6 pa-
3a no motHocTu). Ha 28 My (pue. 11)
IOH Haweit aHTeHHbI Ha NMepBbLI B3rNaa
rnjoxasi — OCHOBHOW NENnecToK NofAHAN-
ca BeBepx. Ho npucmoTpumcs BHUMA-
TenbHee: nog yrnom 109 mbi Beirpanu
3 nby 4eTBepTEBONHOBOIO GP (C kpacu-
B8O ogHonenectkoBown [H). 3710, KO-
HEYHO, MEeHblUe, 4YeM Ha auanasoHe
24,9 Mly, roe aHTeHHa onTuManbHa. Ho
BCE e NpupoCT MOWHOCTY OyaeT B ABa
pasa.

M nogHsBLIWINCSA BBEPX OCHOBHOM
nenectok J1H — 3710 He noTeps, a npw-
obpeTeHvie. Ta MOLLIHOCTb, KOTOPas paHb-
we npocto oborpesana 3emnio, Tenepb |
M3Ny4aeTcs noj BbICOKUMU yrnamu K
ropu3oHTy. A Ha 28 MIy 3T0 faxe nones-
HO, Tak Kak 13-3a BbIPaXEHHOW MEPTBOM
30Hbl HA 3TOM AManasoHe TPyaHO cobu-
patoTca CTpaHbl Y KOPPECMNOHAEHTHI, Ha-
xoasuwmecs Ha pacctoaHuy 400...800 km.
A Ana NpoBeaeHns CBA3EN C HUMI HYXHBb
VIMEHHO TaKuve yribl. ]

JleHTouHbI Kabenb — 3TO NPOCTO

rnocnenHee Bpemst y paguoniobute-
' el BEPHYNCS UHTEPEC K aHTeHHaM,
nUTaHve KOTOPLIX OCYLIECTBASIETCA MO
ABYXNPOBOJHOW NVHUN — CaMOLENbHOM
BO3AYLUHOM UM MO NEHTOYHOMY Kabenio
tvna KATB n emy nofaoGHLIM. 3TOT uHTe-

Pacific. — CQ, 2012, August, p. 53—57)
pacckasan o ceoent QRP PSK DX-3kcne-
AVUMY Ha Ymnunckmnin ocTpos Macxu. B
HEW OH WCMONbL30OBASI AHTEHHY Tuna
"Oy6net” (http://www.norcalqrp.org/
files/NorCalDoubletAntenna.pdf), B

A PUC. 1

Pec 06LACHAETCS, B 4ACTHOCTU, TEM, 4TO C
TakuM nuTaHvem [OCTATOYHO MPOCTO
peanv3yloTca HeCnoXxHele MHOroavana-
30HHbIE aHTeHHbl. OfHAKO BO3AYLUHAS ca-
MOAENbHAA NVHWS HeYAoOHA 1719 BHEe3[0B
Ha Npupoay, a CTaHAAPTHLIA NIEHTOYHBIN
kabens MeeT 3amMeTHYI0 Maccy U K ToMmy
Xe He OTHOCUTCH K 4MChy pacnpocTpa-
HEHHBIX B NPOAAXE 13aeNuii.
ApreHTuHCKuniA KOPOTKOBONHOBUWK
YVSIAL B xxypHane "CQ" (QRP in the South

KOTOPOW NPUMEHUN CamofesbHbI neH-
TOYHBIN Kabenb. AHTEHHA NPeACTaBNseT
coBoV  CUMMETpUYHBLI  n3nyyaTens
(2x6,7 m), 3anuTaHHbIV Yepes cornacyio-
Liee yCTpONCTBO ABYXNPOBOAHOW NVHU-
e anmuHon 8,5 m. OHa ynoBneTBopu-
TeneHo paboTaeT Ha amanasoHax 10—
40 MeTpoB ¥ NPOCTa B yCTAHOBKE B NOse-
BbIX YCNOBUSX.

Jérkunii v yaoGHeIV B TpaHCNopTUpoB-
K€ NeHTouHbIn kabenb YVSIAL marorTos-

NEH 13 MJIOCKOr0 KOMMbITEPHOro, CO-
CTOSLLEero n3 cemu NPOBOAOB (MX H4MCNO
MOXeT ObiTb 1 Apyrum). MaTe BHYTPEH-
HUX MPOBOAOB YAANAIOT HYepe3 pasBHbie
npomexyTku (pmc. 1) — obpasylowwme-
cs "OKOLLKM™ yMEHBLLUAIOT NOTepY B kabe-
ne v ero maccy. NonysmBLINKICHA NEHTOY-
Hbll kabenb nokasaH Ha pue. 2, Ha
KOTOPOM N8 CPaBHEHUS MPUBEAEHbLI
KoakcuaneHble kabenn RG-58 (Beepxy) u
RG-174.
[MousmepeHusm
aeTopa nony.qvB-
LUNICHA NEHTO4HLIN
kabens vimeer cne-
{ aylouwpve xapakre-
PUCTUKK Ha HacTOo-
Te 10 MI'y: BonHO-
BOE comnpoTuene-
Hne — 280 Owm, no-
Tepy — 0,9 o6 Ha
anvHe 30 M, koad-
duLUmeHT ykopoye-
Hust — 0,87. UHbI-
My CnoBamu, MNo-
rOHHbIE MOTEepu y
Hero cpaBHWUMBI C
notepamu B kabene
RG-59 ¢ BcneHeH-
HbIM  AV3NEKTPU-
KOM, & ero Macca CyLeCTBeHHO MEHbLUE. I

| O6parHasi cBa3b

| B matepuane “Tposoaut XypHan |
- "Papuo”, onybnukosaHHOM Ha ¢. 52 8 ¢
| IekabpbCKOM  HOMEpPE XypHana 3a !
L ApoWNbIY rog, Bpemsi NpoBeacHUS CoO- |

_peBHOBaHWM Ha guanazoHe 160 met-
| POB AOMXHO BbiTh 20—24 UTC. !
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BepTukanbHbIn ANNONb

Ha 40 meTpoB

poGnemMbl, CBSA3AHHBIE C YCTAHOBKOW

aHTeHHbI NOUTENBLCKON PaanoCcTaH-
LUuK, HEPEaKO OrpaHUYMBaOT BO3MOXHO-
CTU 3aHATUN NOVUMBIM OEN10M MHOMX
KOPOTKOBONHOBMKOB. ITW NpobnemMsl Tu-
MUYHBLL A5 FOPOACKUX YCNOBUIA, HO OHU
ObIBAOT 1 B CENbCKOM mecTHocTu. BoTt
roYyemy MHOMMEe KOPOTKOBOSTHOBUKM obpa-
AT BHUMaHME Ha BEPTUKANbHbIE aHTEH-
Hbl. VX MOXHO YCTAHOBUTL Kak Ha KpbilLe
HebGoNbLLOro AEepeBEHCKOro Aoma, Tak U
Ha NEeperpyxeHHoOW pasnvyHbIMN KOHCT-
pykunsamn Kpbille 3aaHus B 60NbLIOM
ropoge.

Ho, BO-nepBbIX, Ans HOpMansHOW pa-
6OThl HEKOTOPBIX aHTEHH TPeByeTCs XOpo-
wasn "semna”, KOTopyto 0OLINHO MbITATCA
peanv3oBaTb CUCTEMON NPOTVBOBECOB.
3apasa 910 HEnpocCTasi, U 4HacTo Takas
"3emnst” OKa3blBAETCH MOCPEACTBEHHOM,
CcywecTBeHHO cHkarowen KM, aHTeHHo-
dUaepHOro x038UcTBa pasnocTaHunm,
Bo-BTOpbIX, B GOMBLUMHCTBE CNy4aeB yC-
TaHOBKA HA KpbILLaX BEPTUKANbHLIX U3NY-
yatenen (KCtatn, 1 MaydT 4ns ropmn-
30HTANbHLIX A@HTEHH) BLICOTOWM
6onee 10 M BO MHOMMX Cnyyasx
HepeanbHa. A 3TO 3HAYWT, 4TO U3MO-
TOBUTE GP BO3MOXHO TONBKO Ha
BbICOKOYaCTOTHEIE KB Ainanas3oHsl.

Mpo6nemeil BEpPTMKaNbLHOIro
v3nyyarens, CBsA3aHHble C "3em-
nén", pewalTcs nepexoaom K Bep-
TUKanbHOMY nonyBONHOBOMY
nanyyarento, ans paboTsbl KOTOPOro
e€ KayecTBO HEe Tak KputmqHo. HO
BbICOTA @aHTEHHbI NPY 3TOM BO3pac-
TaeT MUHUMYM B [Ba pasa, v npu
BbICOTE, K MpuMepy, OKono 12 m

40 meTpoB. 3Ty aHTEHHY Lene-
Cco06pasHO CpaBHYBATL C HACTO
1cnonb3yemeiM paanonobure-
NAMY BApUaAHTOM aHTEHHbI Ha
aToT Ananasox — ¢ Inverted V.
Ha puc. 1 npusegeHsl ana-
rpamMmbl HanpaBnEeHHOCTY aH-
TeHHbl Inverted V Ha ananasoH
40 MeTpOB, YCTaHOBNEHHOM Ha
Maute Beicoton 10 m, n ans
TREX BApNaHTOB NpOBOANMOCTU
MO4YBbl  YKOPOYEHHOr0 BEpTU-
kanbHoro avnons ON4BAI (pac-
yer no nporpamme EZNEC 3.0).
Huarpamma 2 OTHOCUTCH K aH-
TeHHe Inverted V, anarpammib 1,
3 1 4 — K BepTUKanNLHOMY YKO-
POYEHHOMY AMMOJIO, Pacnono-
XEHHOMY COOTBETCTBEHHO Hap,
cpenHen "3emnén” (auarpamma
1), xopowein "3emnén” (ava-
rpamma 3) v Haj O4eHb XOpo-
wein "zemnén” (To4Hee, Hag
MOBEPXHOCTLIO MOPSN, Anarpam-

MOXHO WM3rotoBvTb TONBKO MoOn-

HOpa3mepHbIi nanyyatens Ha ava- Puc. 1

nazoH 20 meTpoB. Mexay Tem MHO-
rmm paaunontobuTenam nHTepecHa pabora
Ha ananasoHe 40 meTpos.

N3BecTHBLI pasHble cnocobbl yMeHbLLe-
HUA rEOMETPUHECKVX Pa3MepOB NONyBON-
HOBOFO ANMNONS, KOTOPHIE MPUMEHSIFOTCS 1
B OObIYHBIX AVNONAX, V1 B 3IeMeHTax BOJ-
HOBBIX KaHanoB. Benbruiickuii KOpOTKO-
BonHoBuk ON4BAI akcnepvmeHTupoBan ¢
YKOPOYEHHBIMY BEPTUKANbHBIMY ANMNONSA-
mu ang auanaloHoB 10—40 meTtpos, B
KOTOPbIX OH MMPUMEHSN [iB& OCHOBHBIX
METOMa YKOPOYEHNs: — BBELGHVEM KaTy-
LEK VHAYKTMBHOCTY B M3ny4areny 1 Bee-
[EeHWEM KOHCTPYKTUBHBIX €MKOCTeN Ha
KOHUax wuanysateneinn (awanasoxsl 30 um
40 MEeTpoB) UM TONBKO KOHCTPYKTUBHBIX
EMKOCTEe Ha KOHLaxX manydarenen (ama-
nasoxsl 10, 15 n 20 meTpos). PasymeeT-
CH, aHTeHHbl 6e3 KaTyLleK MHAYKTUBHOCTY
MOXHO M3roToBunTh 1 Ha Bce WARC anana-
30Hbt, HO @BTOP TakmX 3KCMNEPUMEHTOB He
npoussoaun. Onucasme aTnx aHTeHH NPU-
BeAeHo Ha caute <http://users.skynet.
be/on4bai/VDIPHAT/4BAIVHAT _bis.
htm> .

MonHaa BbICOTA €ro aHTEeHHbl (C He-
60NbLION AM3ANEKTPUYECKON “"MadTon”
BblcoTOM BCero 1,5 m) ana moboro w3
YNOMSAHYTBIX BHILLIE AMAanNas30HOB OKONO
5,5 M. OcHOBHOW 3apadeit sBnsnach
oTpaboTka aHTeHHbl AOn8 AnanasoHa

ma 4). Ycunenve B makcumyme guarpam-
Mbl HanpaeneHHocTn Y Inverted V 6onblue
Ha 1...5 gob, 4em y yKOpo4eHHOro avnonsi
(ana pasHbix napameTpoe "semnn”). Ho
Beab y Inverted V npw Takon BeicOTe
MauyTel MakCUMyM HanpaeneH B 3eHuT! A
npw yrnax na3nyseHus, bonee noaxoaatmx
ONst NPOBeAieHNs [anbHUX CBA3EN, ycune-
Hve 06enx aHTEHH NPakTUYECKY OANHAKO-
BO [axe ONs XyAwero w3 nprBeaAEHHbIX
BapuaHTOB CNy4ast y BEPTUKaNbLHOIO YKO-
pO4EHHOrO aumnons — AN cpeaHen
"semnun”. Hanpumep, npuv yrne nany4eHus
24 rpap. ycvunenvie obewx aHteHH Oyner
oanHakoBbiM. C yHETOM pasdHuLbl B BbICO-
T€ YKOPOYEHHBII BEPTUKANbHBIA ANNONb
ABHO NpeanoyTuTensHee Inverted V.
doTorpadurs aTON aHTEeHHbI NpyBeae-
Ha Ha PUC. 2, a HYepPTEXN HEKOTOpLIX eé
y3noB — Ha puc. 3. BepTukansHas 4actb
avnons npeacraenseT cobon ase TpyObi
(1 n 3) anuHon 200 cm kaxaas, KOTopble
COEAVHEHbl OVANEKTPUHECKON BCTABKOM
nnvHon 30 cm (2). Beinn Mcrnonb30BaHbl
Tpybbl C BELWHUM AnametTpom 25 mMm un
BHYyTpeHHuM avameTpom 20 mm, obecne-
YUBAOLLE [OCTATOYHYKD MEeXaHU4EeCKy
MPOYHOCTL aHTeHHbl. U3 doTorpadun
BUAHO, YTO ANS €€ YCTAHOBKY aBTop Npu-
MEHWI BCEro OfiH SPYC OTTsIXEK. 3TOro
0Ka3anocb BMOMHE [OCTATOYHO ANst "neT-

HEro" BapwaHTa aHTEHHbL.
Ha koHuax Tpyb ycTtaHosne-
Hbl BBINONHEHHBIE 13 TPYBOK
KPECTOBUHBI — KOHCTPYK-
TUBHBIE EMKOCTW, pasmepsi
KOTOPBIX TakXe MNpuBefeHb!
Ha puc. 3. MNockonbky akcne-
PUMEHTBI NMPOBOAWINCH HA
HECKONbKUX  AuarnasoHax,
3NEeMEHTbI KPECTOBUH Obinu
coenaHbl  pasaBUXHBIMU.
MN3meHeHnem ux AnmHel Npo-
V3BOAUTCA MOACTPOVKA aH-
TeHHbI Ha pabo4yo HacToTY.
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Ha pwanasonax 20 meTpoB wu
Bhlle dwuaep NoakMoYalT Heno-
CPEeACTBEeHHO K MONOBUHKAM AMNO-
na. Ha ero KoHue nmeeTcs apoccesns
B Buge HebONbLIOW KaTyllku, Bbi-
nonHeHHon n3 kabens duaepa, ycT-
PaHALLMIN BO3MOXHbBIE CUHbA3HLIe
TOKM Mo onnéTke kabens (Tak Hasbi-
BaemMbln "TokoBbI BALUN™).

Cornacywuwe 1 yanuHsowme
KaTYyLUKN Yy BapuaHTa aHTeHHbl Ha
Avanasdonsl 30 n 40 meTpos pas-
MELULEHbl Ha AWNSNEKTPUHECKOon
nnacTuHe, KOTOPas Kpenurca K
nonoBuHKam aunons BuHtamu M6.
OHun xe ob6ecneqnBarnT U INeKTpu-

Puc. 5 -

Yeckun
(puc. 4).

Ha avanasone 40 mMeTpoB UeHTpanb-
HbI MPOBOAHWK 1 ONNETka dpuaepa Noa-
KNKOYEHB! K MONOBUHKAM AWMONsA yepesl
YOAJIMHSAIOLLME KaTYLUKY. 3T KaTYLUKY UMe-
IOT MHAYKTMBHOCTL 6 MkIH. B 3kcnepu-
MEHTax aBTopa aHTeHHbl OHW Obinn Gec-
KapKaCHbIE, HAMOTAHHBIE MELIHLIM MPOBO-
AOM AvamMeTpom 2,2 MM C NakOBOW mn30-
nauven Ha onpaske guamerpomM 50 mm.
KaTylkn umeror no 11 BUTKOB Kaxkaast.

lockonbky Ha aTuUX AManal3oHax BXOL-
HOE CONPOTUBAIEHVE AHTEHHBLI 3aMETHO OT-
nu4aeTca OT BOMHOBOIO COMNPOTUBNEHUS
duaepa, B aHTEHHE 1CMONb30BAHO Tak Ha-
3biBaemoe f3-cornacosanve. OHO npef-
cTaensieT coboW KaryLlkKy VHAYKTUBHOCTY,
KOTOpas NOAK/IOHAETCH MEXAY LIEHTPANb-

KOHTaKT C mn3nyHarenem

HbIM NPOBOAHUKOM KO2KCUasnbHOMro
kabena v ero onnETKoi B MECTe ero
noaknioyeHusi B aHteHHe (puc. 5). B
AaHHoM cnyyae TpebyeTcs kaTyika ¢
VHAYKTUBHOCTBIO 0,73 MKIH. EE Ha-
MOTOYHBIE [laHHbIE B CTATLE OTCYTCT-
BYIOT.
‘ ON4BAIl npoBoaunn CBOU 3kcnepu-
MEHTbI NETOM, MO3TOMY B €ro KOH-
CTPYKLMM OTCYTCTBYET KOPMYC, KOTO-
pei 3aumian bl 3NemMeHTbl OT BO3-
[encrensa atmocepHbix OCaAKOB.
AHTEHHa paccyuTaHa Ha UCNoJSb-
30BaHve duaepa C BONHOBLIM CO-
npotueneHnem 50 Om. Ha amnanaso-
He 40 MEeTPOB Nonoca nponyckaHus

™ M | 3700 aHTeHHbl No ypoBHio KCB 1,5

okono 100 kl'u.
[ins paboThbl TAKOM aHTEHHBL Ha Avarna-
30He 30 MeTpoB Takxke TpebytoTcs corna-
cylole v YAMHSIOWWEe KaTylk. A BOT

NPV MCrONbL30BaHVIM AAHHOTO U3NyHaTens &

Ha 60nee BLICOKOHACTOTHLIX AManas3oHax
OHW YXXe HE HYXHbI. Duaep NpucoeanHsoT
HEeNOCPEACTBEHHO K MONOBVHKAM [IMMons,
a HacTPOWKy aHTeHHb! Ha pabouvii avana-
30H OCYLLECTBNSAIOT TONLKO NoabopomM pas-
MEpPOB 3N1EMEHTOB KpPecToBUH. lNpasga, Ha
nvanasoHax 15 v 10 MeTpoB e€ BxogHoe
conpoTveneHve 6nvxe Kk aHaqseHnio 75 Om.
AdupHBIe VCNbITaHUs 3TOW aHTEHHbI
Ha AvanasoHe 40 MeTpoB nokasanu, 41O C
Hel peanbHbl CBSI3V CO MHOrMMK DX, pac-
MONOXEHHBIMY HA BCEX KOHTUHEHTAX.

Marepuan noaroroBun
B5. CTENAHOB
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H a cairte NASA http://solarscience.msfc.nasa.gov/predict.
shtml npueeneHsbl fasHBIe 0 TOM, Kak 0BCTONT Aena C ConHeu-
HOIM 8KTVBHOCTBIO CEHac 1 KOrfa e NO NPOrHo3am yHEHbIX HACTY-
MUT MakCUMyM TEKYLLEro, 24-r0 LWKNa CONHEYHOM akTMBHOCTM (C
cepeavinbl XVl B.— Hauana perynsipHoro HabnioieHvs 3a ConHey-
HBIMW NSiTHaMY). Ha pucyHke npuBefieHbl faHHBIE O TOM, Kak U3-
MEHSA/IOCh YMCNO CONMHEYHHIX MATEH BO BPEMS NPEALIYLLENO LMKNa
W B 3TOM LWKSe A0 HosOps NpOLUeALLIero ropa.

BB 4 Sunsg ol Mambss Frediction (November 2012)

2010

Hathaway/NASAMSFC

CnnoluHas KprBasi NOKa3bIBAET, KaK, M0 MHEHIO YYEHBIX, ByayT
pasenBateCs CoBHTYS B Onkaliuee Bpems. Makcumym uvkna
Cnegyet OXmaaTh OCEHbLIO 3TOr0 roAa, U OH BYIET He TaKOoN NHTEH-
CVBHBIA, Kak npeabiaymii. CpeaHee YuMcno CONHEYHbIX NSTEH B
MakchmMymMe NPEefCckas3bliBaeTcst kak 73, 1 nNpy 3TOM OTMEYaEeTC s,
4TO TaKMx Manbix 3Ha4eHu He Habnopanock ax ¢ 1906 1, korma ux
wmCno B Makcymyme 14-ro umkna 6eino Bcero 62.
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B crarbe paccmMoTpeHbl 0COBEeHHOCTH, OCHOBHble TeXHu4Yeckue
XapaxkTepucTUKy ¥ BO3MOXHOCTYU HOBbIX uamepureneii AKUMN-6106
(RC-metp), AKUI-6107 (LCR-merp) toprosoy mapku AKUIT™,
KomnakTHble NuHUETbI—u3MepuTenu naccusHbix SMD-panuosane-
MEeHTOB C (PYHKLMEeN aBToMaTu4eckoro sbibopa pexmuma usmepeHus

(R, L unu C) u ananasoHa.

AKMUMN-6106 n AKUM-6107 npea-
CTaBnaloT CoB0M KOMNAaKTHbIE 1 yao0HbIe
n3amepuTeny napamMeTpoB pPaavoanek-
TPOHHBIX KOMNOHEHTOB (PEe31CTOPOB, KOH-
[EHCATOPOB, Karylek UHAYKTVB-

BOM A18 ONepaTtvBHOIro KOHTPONA U AEeH-
Tudmkaumm anemeHTHow 6asel. Mamepu-
TeNb aBTOMATUHECKU Ofnpeaenser Twn
KOMMOHEHTa (pe3ucTop, KOHAEeHCaTop

MopraTtuBHbie nameputrenu RLC-napameTpos
AKUN-6106, AKUN-6107

Uameputenu ofecneymBaloT asTOBbi-
6op Tuna napamertpa Ana ndmepeHva. B
cTapiluien mMomenn cepuy NpesycMoTpeH
BbIBOP CXEMbl 3aMELLEeHNs NPy TECTUPO-
BaHW KOMMOHEHTOB: MapannenbHas/no-
cnepoBaTenbHans cxema. ECTb pexumbl
3BYKOBOW "MPO3BOHKW" LiENU v NpOBEPKY
p-n nepexonos. MimeeTcsa BO3MOXHOCTb
M3MepeHns OKCUAHBIX KOHOEHCaTopoB. B
pexvme ESR Ha aucnnee nHavumpyetcsa
3KBMBANIEHTHOE NocnefoBaTensHoe Co-
npoTuBneHve koHaeHcaropa (3C). Bos-
MOXHOCTb YBENMHEHUS YPOBHSA TECT-CUr-

Hana ot 0,1 no 0,5 Badd nosso-

HOCTV, ANOA0B, CBETOAVOA0B),
BbINOMHEHHLIE B BUAE NWHLETA C
NMO30N0YEHHBIMY KOHTaKTamn u
BCTPOEHHBIM UNDPOBBIM MYJIETA-
meTpom (Tweezers). Takoe KOHCT-
PYKTUBHOE pelueHve obecne-
YNBAET Y/bTPAKOMMAKTHOCTE M
yaoOHYID aBTOHOMHYI paboTy
0COOEHHO C KOMMOHEHTamMu ANs
MOHTaXa Ha NoBepXHOCTL (SMD).

B nuHenke e mogenu: oa-
Ha — AKUM-6106 saenaetca und-
poBeiM uameputenem RC-napa-
meTpoB (RC-meTtp), gpyras —
AKMMN-6107 (dpoTo) obecneunsa-
eT U3MEpPEHVe WHAYKTUBHOCTU
(L), TaHrenca yrna nortepb (D),
nobportHoctn (Q), conpoTtuene-
Hus (R, DCR), €émkoctu (C). Pac-
wupeHHas QYHKLUNOHANbHOCTb
BTOPON moaeny Oa€T BO3MOX-
HOCTb BbIOOpA HacTOThl TECT-Cur-
Hana (100, 120 'y, 1, 10 kMy), BbI-
60p YpPOBHS M3 DUKCUPOBAHHBIX
3Hayenuit HanpsbkeHua (0,1 un
0,5 B) 1 cxembl 3ameLeHus npm
NpOBEpPKE KOMMOHEHTOB (napan./
rnocrnef.), a Takke N3MepeHue
3KBUBANEHTHOrO NOCNEeAoBaTe b~
Horo conpoTmeneHus (ESR) koH-
[IEHCATOPOB.

MakcnmanbsHOe paspelleHne
coctasnger 0,01 Om/0,1 n®/
0,1 mklH ans namepurens AKUNM-
6107, ona momenn AKUIM-6106
aHanoru4yHeli  napameTp  —
0,1 Om/1 nd; 6asoBas norpeLu-
HOCTb U3MEPUTENEN B OCHOBHOM
4acTy paboynx Ovana3oHOB — COOTBET-
ctBeHHO 1 % 1 £3 %.

CkopocTb u3aMepeHuss nNpubopom
AKUM-6106 — 4 nam./c, a AKUIMN-6107 —
2 n3m./c. MakCmanbHbIN PacKpbIB LLYYNOB
(pabounii 3a30p) B CBOOOAHOM COCTORHUN
paeeH 14 1 8 Mm COOTBETCTBEHHO, HTO NO3-
BONSIET MPUMEHATL N3MepuTeny ans pabo-
Tbl C ABYXKOHTaKTHbiMy SMD-KOMNOHEH-
Tamu Tunopaamepa ot 0201 (0,6%x0,3 mm)
no 2225 (5,6x6,3 mm).

HOBUHKY VIMEIOT COBPEMEHHbLIN au-
3aH 1 NpeaHasHayeHbl 4N n3MepeHnii
napamMeTpoB 3NEKTPOHHBLIX KOMMOHEHTOB
npw npounseoacTee PIA, anekTpoannapa-
TYpbl, TECTUPOBaHNS NMMELNAHCA, a TAKKe
U151 COPTUPOBKYX M MPOBEPKY YXKE CMOHTU-
POBaHHbIX Ha nMeYaTHbix nnartax SMD-kom-
MOHEHTOB.

DyHKUMA aBTOMATUMHECKOro BuibOpa
pexuvma namepeHun genaet AKUM-6106 n
AKMMN-6107 Becbma NonesHbiM CPeacT-

NAET NOBLICUTL TOYHOCTbL U3MEpe-
HUM Npy aHann3e KOMMOHEHTOB,
PaCNONOXEHHbIX B LensX, N MUHW-
MU3UPOBaTL MOTEPU NpKU TecTn-
POBaHUM KEPaMNYECKUX KOHOEH-
Caropos.

Nameputenn ocHalleHbl PyHK-
UMeil aBTOBLIKOYEHUA NMUTaHUS
(APQ), koTopylo npu Heobxoaw-
MOCTN MOXHO 3a6noknposaTe. B
komnnekre ypobHbI  4Yyexon-
KpbilUKa ANs XpasHeHus u nepe-
Hocku npubopa.

Llynsl nameputenein nmerT
cneyuvanbHble Yrophi B 30HE yaep-
xaHust 1 pudnenne ux padouen
noBEpXHOCTKU ANa yAaobHOro wu
HaaExXHoro yaepxanns npubopa B
pyke. OTnuunTensHblE 4epTol
AKWM-6106, AKNMN-6107 — mac-
ca 100, nuTaHne OT anemMeHTa
CR2032 (3 B) n MuHUManbHble
rabapuTHble pasmepst. [03aTomy B
KNnacce u3MepuTenen kareropum
ST (smart tweezers) apyrmx Mapok
U TUMOB C NUTAHWEM OT 3NEMEH-
TOB Tmnopasmepa AAA (2 wrT. no
1,5 B) n maccow cseiwe 200 r. —
npy NPOYMX pPaBHBIX XapakTepu-
cTukax — HoBUHKY AKUIN™ BeIrns-
OAT NPearnoyTUTeNnsHee.

N3amepeHusi NapameTpoB Bbi-
MNONHAOTCA B aBTOMATUHECKOM
pexume C MrHOBEHHBIM Mnonyqe-
HUeM pe3ynbTata Ha gucnnee
npuGopa, NOAKNOHAEMOro OAHOM
pykoi. Tem camblM MeHbLLEe Bpe-

WM KaTylUKy MHAYKTUBHOCTY), BulOupaet
NOAXOAAWMIA Anana3oH 1 4acToTy TECTO-
BOro curHana ans HambonsLien TOHHOCTH
namepeHuin. lNapameTpbl TecT-curHana
(toneko ans AKUM-6107) u pexum name-
peHuii MoryT ObITb 3apaHbl Nonb3oBaTe-
nemM B py4yHOM pexume. Uameputennb
AKUIM-6106 nmeeT BO3MOXHOCTb PYHHOrO
Bbl6Opa 1 pukcaumm Npeaena namMepeHns.

Ha XK aucnnee orobpaxarrcs Tvn
KOMMOHEHTA, pe3ynsTaT 1 yCNoBUsi name-
pexuii. Oucnnen AKUM-6107 otobpaxa-
€T 3HavYeHue n3MepseMoro napamerpa,
KpoMe TOro, Ha HEM [ONONHUTENLHO
VHOVMUMPYIOTCS 3HAYEHVA BCMOMOraTenb-
HOrO NapameTpa u yCnoBus U3mepeHnst
npy OLEHKE WHAOYKTUBHOCTU, EMKOCTW
unu conpoTvenenvs. [Ang yaoepxaHma no-
KazaHuii Ha aucnnee npeagycmoTpeHa
dyHkums Hold. MakcumansHoe nokasa-
Hue wkanol ana AKUM-6106 — 3.000, a
ans AKUM-6107 — 6.000.

MEHW 3aTpayYnBaeTCs Ha MOUCK
HeVCnpaBHOCTeN B NnarTe U 3/IeMEHTOB C
6pakom, MOBLILLAETCHS MPOU3BOANTENb-
HOCTb pPaboThl.

o COBOKYMNHOCTUN TEXHUHECKUX WU
noTPEOUTENLECKMX KPUTEPUEB M3MepuTe-
mm AKUM-6106, AKWUM-6107 HangyT
LUMPOKOE MNpUMEHEHKE npw TecTnpoBa-
HUW W OTNIAAKE 3KCTEPUMEHTASbHBIX 3J1eK-
TPOHHBIX U3AENNIA, PEMOHTE TeNeKOMMY-
HUKaAUWOHHOW annapatypsl, OynyT BOC-
TpeboBaHbl NMpu AOMYCKOBOM KOHTpOne
CNOXHBIX NeysaTHbiX nnat ¢ SMD-moHTa-
XOM 1 Ana COPTUPOBKUN OBYXKOHTAKTHBLIX
BNEKTPOHHLIX KOMMOHEHTOB ManblX pas-
MEepOB.

Nagpofubie TEXHHYECKHE XapaKTe-
PHCTHRKH Npub0opoE MONHO HBHRTH HA
caire <www,prist.ru>. Koncynbra-

UHH MO ACANDCEM HIMEPHTENsNON
TexHuKkn — no Ten. (435) 777-55-91
u no e-mail <info@prist.com>.




Penakuus xypHana «Paguo» coBmecTHo ¢ 000 «Yun HaGop» pacnpocTpaHsieT Habopbl

ans paguoniobuTeneit (nogpo6Hee Ha cante no agpecy: http://www.radio.ru/news/097/).

@ «Brok 3axuranua = perynstop yrna O3 Ha MMKpOKoB:iTponnepe PIC16F676», onucanvie KOTopo-
rc.  onyénvkoBaHo B cTaTtbsax B. Ll.hq/u'lbn.neucxomm («Paguo», 2008, Ne11, c.36—38;
2009, Ne 4 'c. 38, 39). YcTpoucTRO nopaboTaHo, MBMGW‘:e
rpamma MMKPOKOHTpOSIepa.

CTOUMOCTH HABOPA C OTNPARKOW N0 NOYTE LIEHHON oanneponb

@ Habop ans pagnontoburenei «ABToMar CBETOBbIX 3¢b¢em’oa Ha MUKPOKOHTPOSIIEpE»; Onu-

CaHUe KOTOPOro onybIiMKOBaHO B crathe P. Myxymuuosa («Pagvio», 2011, Ne 6,/c. 51, 52): B
Habop BXOAAT NneuaTHas niarta, xanporpanmpoaaﬂ'hbm MUKDOKOHTpONNep, KOMNIEKT aeTa-
fien 1 nHCTpykume. CToumMocTh Habopa € 0TNpaBKOW no
POCCUN.— 570 py6.

P «YcoBepiueHcTROBaHHOE UM(PPOBOE yCTPOMCTBO wmum?(bynxuuem M3Mepeuvm» onyicaHuie; KOToporo
cnyGnuxoBaHo B cTathax «LinhpoBoe yCcTpoiCTRO 3amu7b| hyHKUWER U3MEPEHWH] \Q«Pa/:wlo» 2005 Ne 1,
c. 32—34) v «YCOBEpPwenCTBOBannoe LubpoBoe erpOngmu 3aumTel © PYHKLUMER HIMEPEHUAN» («Pa,quo»
2007, Ng 7, c. 26—28). aetop H. 3aeL. CroumocTEk Habopa c n-rrvpaaxcu N No4Te LEHHOM 6armeponbto no
POCCUN — 510 py5S.

# <USB nporpamiaTop MUKPOKOHTpornepos AVR 1 AT89S, coBmecTumbii ¢ AVR910x. Cxema [ nnucarfme np
KOCaHel 3 KypHane zPaguo» Ne7 2a 2008 r; aBTop A. Pbm(xo.fl fpw n3roTnEneHus HaGopa 6b|nqu'reﬂb nox(ehaHun GUT.
H npnhanM'ianaﬂ cxema USB riporpammartopa Gbi1a CoOTBETCTBYIOUIMM Ofpazcm fapafotana: .| - s T R R

MMOCTE: C 0TNPaBKOW N NOYTE LIEHHOW DaHAeponbii no POCCUN: Bt e 4 g v g
abop ans c6opku  <USB  nporpammartop» — 690 py6. s, S Y SO PIE RER = o
2. Habop ansi c6opku «Ilepexoarmk Ans Npor pammuposarinst MK ATmegay — 280 py6. b, ke X e
3. Kopnyci{nogxoauT Tonkko ans Ha6opa «USB nporpammvarops) — 180" py6.
4. MpoBogicoeannmtensHui «USB A-B 1.5 metpar — 180 pyb.
Bce ueTiipe HauMeHoBaHust — 1060 pybneu.
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Yeaxkaembte yumamesnu xypHana «Paduo», pedakyusi co-
emecmyo ¢ OO0 «Yun Habop» eomosum K 8biNycKy HO8bIl
Habop Onsi paduomobumenel «[syxmakmHbili OKOHeYHbIl
yeunumens Ha 6H23I u 6I143(1», onucaxue kKomopoao 6b1110
onybnukogaHo 8 cmamee C. Komaposa («Paduox, 2008, Ne 8,
C. 49, 50; Ne 9, ¢. 45—48; Ne 10, c. 47, 48). B Habop exodsim
namrisi, mpaHcghopmamopst, Opoccens, KoMnnexkm oemaned,
npoeoda, KpenéxHbie U yemaHogouHble usdenusi. OmoensHO
MOXHO NPUOBPEecmU 20moeoe Wwaccu O 3moeo yCunumernsi.
HeyxkackaOHbill ycunumens obecriequsaem munuyHoe rpusim-
HOE «/1amrosoex 3syyqaHue. Yempolicmeo cobpaHo Ha namiriax
NaneYuKO8oL Cepul U yHUGhUUUPOBaHHBIX mpaHcghopmamopax
NOBbLILLEHHOU HadEXHOCMU. [nsi cmepeocucmenbi Heobxoou-
MO UmMemb 08a Makux MOHO6NIOKaA.

Qakmuyecku 3mom Habop MOXHO UCNoNb308anb Ofsi Npo-
8epKU U OUEHKU Uenoeo pada namnoskix yeunumenet, oruca-
HUST KOMOPbIX OrybnuKOsaHb! asMmopoM 8 XypHane «Paduo» 8
2005—2006 22., a makxe O11si 3KCNepUMeHMOs ¢ PasiiuyHbIMU
eapuaHmamu CemoyHo20 CMelerust U esedeHusi obpamHodl
CEA3U N0 HaNPsYKeHUIo U/unu MoKy Hagpy3Ku.

Boriee nodpobHyto uHghopmatuto 06 yenosusx npuobpeme-
HUsT Habopa MOXHO ronyyums o men. (495) 608-81-79 unu no
3NeKmMpPOoHHOU noyme <sale@radio.ru>.
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