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DATbI, ®AKTHI, COBbITUA

Coobwaemcs o: ycmanoske namamuxa A.C.Monosy 8 Pocmose; usbpaHuu
npesudenma u suye-npesudeqma IARU; ecmynneruu 8 IARU HO8bIX 4nieHos;
crneyuansHeix mobumensckux pPaduocmaHyusix, kKomopsie 6ydym 3gydams &
aghupe 8 2009 2.; BcemupHoll kongbepeHyuu no mobumensckotl paduocessu 8
ycnosusix ypesesivalHbix cumyauyul; esidave dunnoma N1 “Worked All Africa
Certificate 5-band CW™ (pa6omen menezpaghom Ha 5 duanazonax co ecell Agh-
puxoii); umo2ax pabomsi DX-3xcneduyuu K5D Ha o.Desecheo.

MO3bIBHLIE C MAMAEBA KYPFAHA

Penopmax o nposedenuu 9 masn 2008 2. mexdyHapod+Hol Baxmesi nams-
mu @ aghupe, noceaweHHol 63-0 2odoewure MNobedsr 6 Benuxol Omeve-
cmeeHHol 80He.

r.uNMSAHL, UYSXE. OHW KOBAIK NOBERY

Kpamxue paccka3si 0 KOPOMKOBOIHOBUKAX ~- yyacmHukax Benukol
OmeyecmeeHHOU 800HbI.

C.KAPOUAOB, UT2LA. 3AMUCKK CTAPOIO PAIUCTA

Tpodomkerue nybnukayuu omoernsHbIX 2/1aé U3 KHuau “3anucku cmapo-
20 paducma, unu nosecms 0 Nepeol mobeu...". 3mo kHU2a 0 KOPOMKOBOo/1-
HOBUKaX, U HaNUCaHa oHa N KOPOMKOBOIHOBUKOS, 3MO KHU2a O Mobeu as-
mopa k “mop3sHke” u mobumensckoll paduocea3u.

annombi

Ty6nukytomcs MNMonoxerus dunnomos “Usobpemamens paduo AnexcaHdp
Cmenaroeud Monos — 150 nem co Oxst poxderun”, “150 nem Anexkcandpy
Cmenanosuyy lNonosy”, “CeeepHeil Ypan — poduxa A.C.Monosa” u “Podu-
Ha Nepeo2o KOCMOoHaeMa”.

WFF GREENDAYS 2009
TMonoxe+ue o GHax akmusHocmu World Flora Fauna Greendays, npogo-
QuMsbix 8 paMKax eceMupHol MpupadooxpanHod akyuu.

DX-INFO
Urgpopmayus o QSL-menedxepax, nodpobHsie noumossie adpeca ped-
Kux paduocmanyul u ux MeHedxepos.

MPOrHO3 NPOXOXAEHUA HA KB

lMpozHo3 Ha utoHb 2009 2., cocmagneHHsil Ha cepeduHy Mecsiya Ha OCHO8e
pesynsmamos pabomsi npozpammsi lonCap npu Cnedylowux ycnosusx: MUHu-
ManbHbI Y2011 8036bILEHUS AaHMEHHLI — 5° MowHOCML nepedamyuxa — 100
Bm, eeposimHocms npuemnemozo kavecmea paduocesnsu — 30%, Makcumans-
HO npumerumas yacmoma (MIN4) — 50% om mMakcumMansHo 603MOXHO.

A.3MHYEHKO, RW3VZ. COPEBHOBAHUA

Kane+ndapb copegHoganull Ha uoHs u uone 2009 2., NonoxeHus copee-
Hosanul “DIE Contest” u “Marconi Memorial Contest HF", a makxe kpamxue
umoau copesHosaHul 2008 2. “IARU Region 1 HF Field Day”™.

M.XOXIOB, UASCIR, LNEYEHDL, EW1EA. YTO TAKOE EPMAK

B cmambe u3noxeHst OCHOBHbIE ceedeHus, HEOGXOAUMbIe 3auHMepPeco-
8aHHbLIM yumamenam 0ns NoHuUMaHus yenu paspabomxu ¢opmama omue-
mos Ons pocculickux copeeHosanull 1o paduocensu u pedakmuposanus (pu
Heobxodumocmu) ¢halina omuyema, cghopmMupO8aHHO20 npozpamMmol anna-
PamHo20 XypHana.

A.NPOKYAUH. RNIAPE/P — IEHL NMOBERL! 2007 T,
Pacckaa o muHupaduoskcrneduyuu, nposedeHHol asmopom 9 mas 2007 2.

I4EPHOYC, RA1ABH. 3ENEHLIA KOAEKC TYPUCTA

ABmMOp akyeHmupyem eHUMaHUE NOMeHYUaNbHbLIX TymewecmeeHHUKO8
Ha ceode 3neMeHmapH.IX MPasus, 8bIMOTHEHUE KOMOPLIX TOMOXEM C8ecmu
K MUHUMYMY He2amueHoe 6030elicmeue 4eno8exa Ha OKpyXarouyio cpedy.

C.BAAIONA, EW1BH. PAQMOIKCNEANLINA EVSP
Paccka3 o paduoakcneduyuu 6enopycckux paduomobumened & depes-
Hio OBuak, 8 okpecmHocmsx Komopol e 1944 2. 6bina ycrnewHo 3aseplieHa

YUTAATE B HOMEPE 5/2009:

onepayus “Murckull komen” no OKpyxeHuo Hemeuko-gawucmckol epynnu-
posku.

MEMOPWAN “OCBOBOXAEHWUIO BENAPYCWU — 65 NET”

TMonoxerue o memopuane, komopsi npogodum benopycckas ¢pedepayun
paduomobumenel u paduocrnopmemeriog u JOCAA®D Pb 6 3rak 2nybokozo yea-
KeHun u 6nazodapHocmu K yyacmHukam Benukot OmevecmeenHol 80UHbI.

B.MEYMHCKWIA. KPATKOE PYKOBOACTBO NO-PABOTE
C NPOrPAMMOW SPECTRUMLAB

B nHacmoswee epems npoepamma Spectrum Laboratory (aemop —
Wolfgang Buescher, DL4YHF) sensemcs Haubonee yHKUUOHanLHoU 6 c80-
em knacce. OcHogHas yens “Pykogodcmea” — nomous paduomobumensm
0CE0UMb 3MOM MOWHBIL yHUGEPCansHbIl UHCMPYMEHM 0na 3anucu U aHa-
nu3a cueHanoe, nocmynalouiux Ha 8xo0 38yko8old Kapmbi KOMNLIoMepa.

FAMMOANH. CUHTE3ATOPbI HACTOTbI HA OCHOBE U®ANY

lModpobHoe uanoxeHue pabomel CUHME3aMopPo8 Yacmomsl Ha OCHOBe
uMnynsCHOU ¢hazogod aemonodcmpolku, MOyqUSLILX 8 HAaCMOoSILUEe 8pems
QUEHb WUPOKOE PacpoCMpaHeHue.

0.CKMAAH, UR31QO. KB TPAHCUBEP T03DSP

PaspabomarHbill a8mopom mpaHcusep He yCmyraem o mexHUu4ecKumM
U 3KClyamayUOHHbLIM 1apamMempam NPpOMLIWICHHBIM MPaHCUBEPaM 8biCo-
KO20 Knacca. KpoMe moeo, 3mom mpancueep co8epXum OpuauHanebHbIe y3nst
U CXEMOMEXHUYECKUE PEUWEHUS, KOMOPLIe Mo2ym BbiMb UHMEPECHSL! WUPO-
KoMy kpyey paduomobumened. B 1-i vacmu nybnukayuu npusedeHsl napa-
MeMpPbI MPaHCUBEPa U PACCMOMPEHa €20 CIPyKMypHas CXema.

FLEX-5000A

3akmoyumensHas Yacme cmamsu, 8 komopol nybnukyemcsi 0630p oc-
HOBHbIX 803MOXHOCMEU U nompebumensCckux ceolicme Ho8020 NepCnexmus-
HO20 MmpaHcugepa Gupmsl FlexRadioSystems, 0CHOBaHHbIT Ha pesynema-
max usmepeHul napamempos HoeuHku 8 nabopamopuu ARRL.

C.AbINOA, US5QBR. MPAKTUYECKUE KOHCTPYKLIMU TEXHUKK
nPAMOro NPEOBPA3OBAHUA

BHmy3auacm u 20pA4Ul MOKNOHHUK MEXHUKU NPAMO20 npecbpa3osarus de-
JIUMCS C YUMamensamu CEOUMU 3KCNEPUMEHMATbHBIMU Paspabomxamu, Komo-
poie npu npedensHol NPoCcmMome UMEM Hennoxue napamempsi. BHuMaHu0
qumarmenei npednoxeH eapuaHm cMecumesns Ha Mukpocxeme 74HC4053.

SA612 B NPUEMO-NEPEQAIOWMX TPAKTAX MOBUTENLCKOM
AMNAPATYPbI

Mukpocxema SA612, komopas codepxum deolHol banaHcHbIl cmecu-
mens u y3en BY 2eHepamaopa, Kak Henb3s mydwe nodxodum dna cozdaHus
IPOCMBLIX MPAHCUBEPHLIX MPaKkmos. B 3axkmoyumensHol yacmu cmamsu
npueedeHsl cxeMsl 00HOAuana3oHHLIXx SSB QRP-mpaHcusepos, 8 kaxaom
U3 KOMOPbLIX UCMONLIYIOMCHA 110 2 MUKpocxems! SAE12.

B.BECEQMH, UASLAQ. HOBbLI SNEMEHT?

BKcnepumMeHmupys ¢ pamMoyHoU aHmeHHoU, asmop obHapyxXun y Hee dea
pe3oHaHca, u rnpednazaem JumamesisiM HeCKOSIbKO OpuauHalibHbIX 6apuaH-
MO8 UCMONL3068aHUA HA TPAKIMUKE 3MO020 C80UCMBa aHMEHHbI.

MONHOPA3MEPHbLIE PAMOYHbLIE AHTEHHbI

Mposonoursie aHmenHsi “Delta Loop” nons3yomes y Kopomxo8onHo8U-
K08 60/16WOod NONYAAPHOCMLIO, T03MOMY 8 CIMambe PacCMOmpeHs! 8apuaH-
Mbl MaKuX aHMexH, rnoseonsowue aggexkmueno pabomams ¢ DX 6 duana-
3oHe 3,5 My,

DARDKECT
0O630p Haubonee uHMepPeCcHsLIX Mamepuanos, onybuKoBaHHbIX 8 SHEap-
cKux Homepax xypHanoe Radio Communication, CQ DL u QST.

[IOCKA OBBLABNEHAN
Gecnnamebie 06bA8NeHUs) HEKOMMEDYECKOR20 Xapakmepa o NOKYIKe, Npo-
daxe unu obmere paduonobumensckol annapamypsl u paduodemaned.
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3BYKY?

(Oxonuanue. Hauano B NeNe3-4/09)

MOLLHOCTb AKYCTUHECKUX

CUCTEM

OyeHb BaXXHBIM BOMPOCOM, KOTOPbINA
HernpemeHHO BO3HWKAET Nnpu NOKyNKe
aKyCTUMECKUX CUCTEM, SBNSAETCS Bbl-
6op ux molHOCTU. CerofHsa Ha pbik-
K€ aKkyCTUKM UMeEeTCsl OIPOMHOE pa3-
Hoobpa3sue Tunos AC. Kakasi e MoLL-
HOCTb aKyCTUYECKON CUCTEMBI ABNS-
€TCsa HeobXOAUMOM N 1OCTAaTOYHON?

Mpu onpepeneHn aneKTpUYecKon
MOLLHOCTY akyCTUHECKON CUCTEMbI
BaXXHO NMOMHUTL NPO APYFOW, TeCHo
CBA3aHHbLIA € HEl0 NapaMeTp: xapak-
mepucmuyecKyio Yyecmeumernb-
Hocme (cBoeobpasHbii KN akyctu-
YECKO cucTeMbl). Xapaktepuctuiec-
Kas \yBCTBUTENLHOCTL NOKA3LIBAET,
Hackonbko 3cdekTuBHO faHHasa AC
npeobpasyet NOABOAMMLINA 3NEKTPU-
YEeCKUI CUrHasn B aKyCTUYECKYHO MOLL-
HOCTb. XapakTepucTudeckas HyscTBu-
TenbHOCTb u3mepsietcs B Ab/Bt/m n
YKMCNEHHO PaBHA YPOBHIKD 3BYKOBOMO
naenenus B feuynbenax, passueaemo-
IO aKyCTUYECKOM CUCTEMOM Ha paccTo-
AHWA 1 M (N0 ee UeHTpanbHOW Ocw)
npu NogBefeHun K ee Bxogy 3ByKOBO-
ro curdana motHocTeo 1-BT

TunoBble 3HaYEHUs XapakTepucTu-
YEeCKO YYBCTBUTENbLHOCTU COBpE-
MeHHbIX AC nexar B agnanasoHe 84...
92 pb/Bt/m. B KauecTBe opueHTUpa
MOXHO CUMTaThb, YTO ANS O3BYYUBAHUS
nomeLLeHus Nnowanbio 14...16 M2 ¢
MOMOLLbIO aKYCTUHECKUX CUCTEM C Xa-
PaKTEPUCTUHECKON YyBCTBUTENBHOC-
Tot0 90 gb/Bt/m BrnonHe OOCTAaTOMHO
UMETb yeunutens C BbIXOLHOW MOLL(-
HocTbio 20...30 Br Ha kaHan. [ins 6o-
fnee KpynHbIX nometienuii (18...20 M?)
OnTUManbHbIX Pe3yntTaTtoB MOXHO
[OCTHYb C MOMOLLBIO YCUNUTENS MOLLL-
HocTbio 40...50 BT. YmeHbLueHue vyB-
CTBUTENbLHOCTY aKYCTUHECKON CUCTE-
Mbl Ha 3 Ab Ana coxpaHeHus Taxoro
Xe 3BYKOBOro gasnenus notpebtyer
yBEnUUeHUs! ANeKTPUHECKON MOLLIHO-

CTW Ha ee Bxoge B 2 pasa.
Co0TBETCTBEHHO, NpU yBE-
NAYEHUU HYyBCTBUTENBHOCTN
Ha Te xe 3 ob nogsogumyto
3NEKTPUYECKYIO MOLHHOCTb
MOXHO YMEHBLLUMTL B 2 pasa.
Moatomy axkycTuyeckue cu-
CTEMbI C YYBCTBUTENbLHOC-
Thio 96...98 ob/B1/M Brion-
HE NPWITMYHO “OpyT’ Aaxe
npu pabote oT Manomouy-
HbIX NTAMNOBBLIX YCUNUTENEW C BLIXO-
HOM MOLYHOCTLIO B 3...5 BT Ha Kanan.

PaHbLue B cneymdurKayusix Ha aky-
CTUYECKUE CUCTEMDBI NPOU3BOAUTENU
OObLIYHO yKasbiBanu asa 3HadvyeHus
MOLLHOCTH: HOMUHAIbHYIO, T.€. 3Haue-
HUE MOLLIHOCTU, NPY KOTOPOM HOpMU-
PYIOTCSH rapMOHUYECKUE UCKAKEHUS, U
My3biKanbHylo, KOTopas siBnsinacb
MaxkCUManbHO BO3MOXHOW MOLLHOC-
Thi0 3BYKOBOIO CUrHana, He Bhbi3biBa-
IOLLEN MEXaHUYECKOTO NOBPEXAEHUS
AC. B nocnegree Bpems B cneyudu-
Kauusix ctanu ykasbiBath Aunanas3oH
PEKOMEHOYEMOI MOLLHOCTH MOAKMIO-
yaemoro k AC ycunutensi 3ByKOBOM
4acToTHl, Hanpumep, 25...120 Br. Bep-
XHee 3Ha4YeHUe MOLLHOCTH (B JaHHOM
cnyyae 120 Br) sBnsercs, No cyuie-
CTBY, My3biKanbHOK MOLLHOCTbLIO 3TOiA
aKyCTUHECKOIM CUCTEMBI, NPEBLILLIEHUE
KOTOPOI MOXET NPUBECTU K €e no-
BpexaeHuto. Hy, a HwkHee 3HaveHue
(B paHHOM cnyyae 25 Br) ykasbiBaeT
Ha MUHUManNbHO JONYCTUMYKD MOLL-
HOCTb Y34, COBMECTHO C KOTOPbIM
hanHas AC eule cnocobHa obecne-
YUTb BbICOKOE Ka4eCTBO 3BYYaHus.
CrnioB HeT, 3To BeCbma ynobHO W uH-
¢dopmaTMBHO, Tak Kak onpepensiet
TpeboBaHua k Y34 He TOnbKo
“cBepxy”, HO U “CHU3Y” C y4eTOM Xa-
PaKTEPUCTUHECKON YYBCTBUTENBHOCTH
nanHon AC.

Ho passuBaemas Y34 anexktpu-
yeckas MOLYHOCTb 3aBUCUT elye OT
BXOLHOIo MNeaaHca akycTUYeCcKon
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cuctembt. Tak, 8-OMHbIE akycTHUyec-
KUE€ CUCTEMBI, KaK rnpaBuno, 3sy4ar
THLLE, YEM 4-OMHbIE, NOCKOMNbKY ANS
obecneveHrs1 paBHOW 3nNeKTpudec-
KOW MOLYHOCTU yCUnuTesnb B cnyJae
8-OMHOM aKkycTuku gormxken obecne-
UUTb Ha Bbixoe BABoE Gonbwee Ha-
npsikeHue. B To e BpeMA, BbICOKHUIA
umnenaHc 8-omHbix AC obecneuusa-
et BaBoe Gonbluee 3HaueHne Ux Ko-
abduymeHTa gemnpoBaHUA HU3-
KUM BbIXOAHLIM UMNELaHCOM YCUTUn-
Tensi, noatomy (B obuwem cnyyae)
OHK 3ByJaT Ha BGacax 6onee ueTko,
YeM 4-OMHble. TUM BO MHOIOM U
obbacHaeTca pa3nuyHbIA Xapaktep
3BY43HUS O[IHON U TOM XEe aKyCTu-
YEeCKOM CUCTEMBI C pa3NUYHbIMU YCU-
nurenamm.

PA3BEMbI U KABEITN

NogkntoueHne akyCTUYECKUX Cuc-
TeM K BbIXOAly yCUnuTena 3ByKOBOW
YacTOThl OCYLLECTBNSIETCS Yalle Bee-
ro Npy NOMOLLW CrieyUarnbHBIX 3aXu-
MO8, BLIBEIEHHLIX HA 3aQHIO0 CTEH-
Ky AC. B OTHOCUTENbLHO AeWeEBbIX
rPOMKOFOBOPUTENSIX MCMNOMb3Yy1OTCA
MPYXUHHBIE 3aXXUMbl (pyc.12), ¢ nomo-
LbKO KOTOPbLIX CPABHUTENLHO MPOCTO
MOXHO NOAKMIOMUTD K HUM 3aUMLLIEHHbIE
OrONEHHbLIE “KOHLIbI" COSANHUTENBHOTO
kabera ceueHnem 2...2,5 mm2, Npoue-
Aypa nogkno4eHua npeaensHo Npo-
CcTa: OTXKUMaeM crneumanbhylo “ne-
hanbky" B pasbeme, npyu 3ToM B €ro
KOpRyce OTKPLIBaETCH OTBEpCTUE AN
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BCTaBneHus nposoga. “Brankusaem”
npoBoA Tyaa, oTnyckaem “neganbky”
— u rotoBo! HecmoTps Ha npocToTy
1 yRoBCTBO NPYXUHHBLIX Pa3bLEMOB, B
Mano-ManbCKu NPUNUYHLIX aKkycTu-
YECKUX CUCTEMAX OHU HE NPUMEHSIOT-
cA1. NpyunHbl — JocTaTouHO Bornbluoe
KOHTaKTHOE CONPOTUBAREHUE 1 manas
nnouaab KOHTaKTa NpoBoaa B pasbe-
M€, 4TO OrpaHUyUBaET MOLLHOCTb NOA-
BOQMMOro curHana. CornacHo cneyu-
hmKaynm Ha NPY>XMHHBbIE PasbEeMbI, UX
[onycKaeTcs UCnonb3oBaTth Ans Noa-
KMOYEHUS1 YCTPOWCTB C 3neKTpuyec-
Kon MowHocThio o 50 Br.

Puc. 13

B 6onee poporvx AC noscemecTHoe
pacnpocTpaHeHne Nony4uny BLICOKO-
KauYeCTBEHHbIE GUHMOBLIC 3a)KUMbI
{pnc.13). NperMyLecTB y BUHTOBbIX
3aXUMOB Nepes NpYXuHHbIMK OCTa-
TOYHO. Bo-nepBblX, Y HUX CYLLIeCTBEH-

Ui ST T

HO Gonbiluee yeunue Npuxmuma npoBo-
0a K pasbeMy 4, COOTBETCTBEHHO,
tonee HuU3koe U ctabunbHoe nepe-
xopHoe conpoTusneHue. Bo-BTopbix,

XOPOLUAsA KOHCTPYKLMA BUHTOBbLIX 3a-
XXMMOB NO3BONAET NOAKNIOYATD K HAM
He TONbKO 3a4yiLLEHHble “KOHLbI” aKy-
CcTudeckoro kabensi, HO U pa3nuyHbIe
TUNbl aKyCTU4ecKux pasbemMoB (“Bu-
noykn” — puc.14, “nonarouku” —
puc.15 1 np.). U HakoHew, Yepes BUH-
TOBbBIE 3a)KMMbl MOXHO “roHsITb” MOLL-
HocTb fo 100...200 Bt.

Npu nogkntoyeHuu akycTUYecKon
CUCTEMbI K YCUNUTENIO CTOWUT BHUMA-
TEenbHO NOAOWTU K BbIOOPY axycmu-
veckoz2o kabenst (puc.16). FNpu BuiGo-
pe kabens cneayeT pyKOBOACTBOBAThL-
€1 NpocThiM coobpaxeHuem: npu
ANEKTPUYECKON MOLLHOCTU akycTuyec-
kor cuctembs 50...75 BT snonHe no-

Puc. 14
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Puc. 16

nonayT kabenu ceveHuem 2...2.5 MM2.
Ecrnwm xe akyctuka noa 150...200 Br,
nyywe Kynutb Gonee conugHblil Ka-
6enb C cedeHWeM NPOBOAHUKOB He
meHee 4 MM2.

.Yt0 Kacaercsa uenecoobpasHoOCTH
MCNONb30BaHNA aKyCTUYECKUX Pasbe-
MOB [ins NOAKMIOMEHUs1 FpOMKOIrOBO-
puTenein, 10 30eCb HET OIHO3HAUYHbIX
pekomeHgaumin. C 0HON CTOPOHHI,
€CNi Bbl YacTO NOSKNIONaETe U OTKMIO-
vaete AC ot ycunutens (Hanpumep,
paseepTbiBaeTe “AoOMaLLHui TeaTp”
TONbKO Ha BPEMSI NPOCMOTPA KUHO-
¢dunbmoB), Hanvuue pasbLEMOB Ha
xabene, HeCOMHEHHO, yaobHo. C apy-
roi CTOPOHHI, ECIY aKycTUKa CTOUT Y
Bac CTayuoHapHO, MOXHO OfAWH pas3s
XOPOLLIO 38XaTb B BUHTOBLIX 3aXKMMax
npoBoaa kabensi u 3abbiTb NPO HEro
Hagonro.

B HEKOTOpbiX MOJENAX akycTudec-
KUX CMCTEM MOXHO YBUETb HE OOHY
napy BUHTOBLIX 32XMMOB, a LE€nbIX
OBe (oyeHb pefko BcTpeyatotcs AC u
C TPeMs Napamu 3aXKWMoB), coeau-
HEHHble NONapHO NIOCKUMU METaruu-
YeckMu nepembiikamu (puc.17). 3t1o
oO3Hadvaert, Uto gaHHasa AC gonyckaet
ee AByXNpoBogHoe NOAKMOYeHne K
YCUNATEno MeToaom “bi-wiring”.

UTO 3TO Takoe 1 3a4eM HYXeH 3TOT
camblin “bi-wiring™? [eno B TOM, 4TO
Npu NpPoOTEKaHuM N0 aKyCTUYECKAM
nNpoBoAam GONbLUOIO TOKA HA3KOM Ya-
CTOThI, UX CONPOTUBIEHIKE OKA3LIBA-

eT BO3[elCTBUE Ha npoTekaro-
wpe No 3TMM NPOBOHUKEM TOKM
cpegHKX v BbICOKMX YacToT. B pe-
3yrnbrare, 3By4YaHue akycTuuec-
KOW CUCTEMbI CTAHOBUTCH MEHee
YUCTBIM M NPO3paYHbIM.
“NMpoTuBosigue” NpoTUB ITON
HanacTu Ha YaOuBNEHUE NpocToe:
Hago obecneuuTb NpoTeKaHue
TOKOB Pa3snuyHbIX YacToT no u-
3UYEeCKU pasfeneHHbiM NpoBog-
HuKam. [ing 3Toro B akycrmiec-
KOW cucTemMe ycTaHasnuBaeTcs
eule ogHa gononHUTeNbHas napa
rHe3n (BUHTOBbLIX 32)XKMMOB), K KO-
TOpON nogkmouvawT Bxog BY-
dunbTpa rpoMkoroBoputens (B

OByXnonocHbix AC) unm
C4- u BY-dbunstpos (B
TpexnonocHbix AC). Bxon
H4-dbunsTpa npu arom
COEenUHEeH ¢ apyron na-
poi 3akumoB. Ecnu Bbi
XOTATE NOAKMIOYUTL CBOIO @ ke
aKyCTU4ECKYIO CUCTEMY K °

KOroBOPMTENN UMEIOT YXKE He TQNbKO
oTAenbHbIe akycTuyeckue katenu, Ho
u orgenbHbie YM34Y, MNoHATHO, B 3TOM
cnyyae B3auMHoe BrnusiHue Hacoe m
BEPXOB NPaKTUYeCKN OTCYTCTBYET, HO
TpebyeTcsi COOTBETCTBYIOLLUIA MHOTO-
KaHanbHbIN yCUnuTenb.

Kctatv, nonkmoyan Bawm AC K yeu-
nutento, obsizatenbHo crneguTe 3a co-
6riloeHeM NONSIPHOCTU UX Coeau-
HeHWsT: “KpacHblit” 3axum AC [OmKeH
6bITb HENPEMEHHO NOAKMIOYEH K “Kpac-
HOMY" BbIXOAHOMY 3a>KUMY YCUITUTENA,
a “4epHbii” COOTBETCTBEHHO K “YepHO-
My”, 4ToGbl 0becneunTb CHhasHOCTbL
paboTbl rpomkorosoputeneit (puc.18).
MpoBepuTb cMHbasHOCTb Nogknoye-
Hua AC Becbma
NpoCTO: NOCTaBbTe
Ha CD-npourpuisa-
Tenb IMCK C MOHO-
3anucbio U Nocny-
wamre 3ByK. B cny-
yae cdasupoBaH-

Puc. 18

ycunutenio Metogom “bi-
wiring”, CHUMWUTE NEPEMbIYKY C pasbe-
MOB (OHU HYXXHbI TONBKO NPY OAHONPO-
BOOHOM MNOZKIIOYEHWUIA) U NPUIOTOBLTE
no Asa aKyCTUYecknx kabens Ans Kax-
pon AC. BxogHblie koHUblI 0Goux kabe-
New NOAKIoUAKTCS K BIXOOHLIM 32XV~
Mam COOTBETCTRYHOLLIErO kaHana YM3Y,
a BbIXOAHbIE KOHUbI Kabenst — K pas-
HbIM Napam BUHTOBbBIX 32>KUMOB aKyC-
Trdeckon cucteMst. bnarogaps Takomy
“anrpenfly” npakTU4ecku NONHOCTLIO
UCKNouaeTca BnusiHue “KoBapHoro”
HU3KOMACTOTHOMO MPOMKOrOBOPUTENS HA
KayecTBO BOCMPOU3BEAEHUST BLICOKUX
YacToT.

[lvanekTuyeckum passuTuem cxe-
Mbl [1ByXNpOBOAHOIO NOAKMIOYEHUS
“bi-wiring” aBnsertca cxema “bi-
amping”, npu kotopoi HY- 1 BY-rpom-

HOCTM aKyCTUHECKUX CUCTEM 3BYK YeT-
KW K cnbIlLMTCA Kak Gbl U3 cepeau-
Hbl Mexay HumK. [pu HENpaBuUIbHON
dasnpoBke 3ByYaHue “pasmuiToe” K
“Tycknoe”.
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Ycunurterib

“mornonoro”’
pagunornoovTens

Eonbmvmcreo COBpPEMEHHbIX
ycunurenen (B TOM uncne npo-
deccuoHanbHbIX) NOCTPOEHO NO Cxe-
MOTEexXHMKe onepaunoHHbIX yeunure-
nen (OY), .e. ¢ guprackanom Ha BXo-
nhe. B HacTosLee BpeMAa B nutepaTy-
pe (a Tawke Ha chopymax B IHTepHe-
Te) MOXHO BCTPETUTb MHOIO CTaTeu,
B KOTOpbIX @BTOPbl B OWH rof10C YT-
BEPXAAIOT, YTO:

- IMEHHO 3Ta CXeMOTEXHUKa ABNsieT-
€A NPUYMHON “TPaH3NCTOPHOMD” 3BYKA;

- Ha bunonapHbIX TpaHaucTopax
HEBO3MOXHO CAENAaTh Ka4eCTBEHHbIN
ycunuTenb B NpUHUMNe;

- NPUYMHA “TPaH3UCTOPHOro” 3By-
YaHma — B rnybokoin OOC (Gonblue
20 pb) u T. A

“TpaH3nCTOpHLIN™ 3BYK OBbIMHO Xa- -

pakTepuayloT Kak “Cyxon”, “XecTkuin”,
“kontoumin”, Hemy3ablkanbHbI U .. Ta-
Kue CBOWCTBa 3ByK npuobpertaer B TOM
Cny4ae, KOroa B CNeKTpe ero rapMoHUK
npeoGnafaloT BbiCUIME TapMOHUKK
(Bblle TpeTbeit), He Mackupyemble Mno-
1e3HbIM CUIHAMNOM, 1 K KOTOPbIM O4EeHb
YyBCTBUTENEH cnyx. [oa, “namnoBbimM”
3BYKOM, HanpoTuB, NOQpasyMeBatoT
3BYK, 0BOraLLeHHbIA HUSLLIMMU FapMOHMU-
Kamu (He BbilLie NATON), KOTOpble 1 Npu-
[AaloT 3BYKY XapakrepHoe “tennoe”,
“bapxarHoe” 3ByyaHue. Hanbonee “My-
3blKasibHON” cYMTaeTcn BTOpasn rapMo-
HMKa, XapaKTepHas ANA OQHOTAKTHbIX
TPUOAHbIX yeunutenein. Heobxopumo
OTMETUTb, YTO OBHOKACKAAHbIM TpaH-
3UCTOPHBLIM YCUSIUTENSAM TaKke CBOW-
CTBEeHHa Manas Aons BbiCLLIMX rapMo-
HMK B CreKTpe curHana u npeobnapa-
HWe BTOpON rapmoHuku. B koHue 70-x
ropos atu yeunureny Obin o4eHb No-
nynspHbl U UCMOSIb30BanNMCch B page
NpOMbILLNEHHbIX pa3paboTok (B pagno-
npuemHuke “Okean”, younutene “Pagy-
ra”, marnmtodoHe “PomMaHTuK’), a Tak-
*e B NoOUTENbCKUX yeUnuTensix.

B nabopartopuu xypHana “Papuo”
Obin paspaboTtaH yeunurens Ans mac-

COBOTrO NOBTOpPEHUS HauMHaLWMmMu
papguoniobutenamu [1]. CerogHa B
MHTEepHeTe MOXHO BCTPETUTb OyeHb
yAauHble pa3paboTku Takux ycunure-
nen, Hanpumep, yeunurenb PeHapp-
coHa “MJR-7” [2]. OpHako Takue ycu-
nUTenu paccunTaHbl Ha opgHoNoNAp-
Hoe nuTaHue u TpebyioT onpepenen-
HOro onbiTa NO pa3BofKe NeYaTHON
nnaTsl ¥ MOHTaxy ANA nonyvYeHus
MUHUMEanNbHbBIX UCKaXEHWNA.

EcTtb Takke apMusa NOKNOHHWUKOB
NpOCTENLLINX OQHOKaCKaaHbIX TPaH3u-
CTOpPHLIX yeunutenen 3eHa (Zen), pa-
6oralowmx B knacce A. CerogHsl ume-
erca U Hemano pa3paboTok KOMOUHK-
pOBaHHbLIX yeunurtenei, BuiMONHEHHbIX
Ha namnax U TpaHaucTopax, npuyem
TPaH3UCTOPbI NPUMEHEH I, Kak NpaBu-
NO, B BbIXOAHLIX K&CKkapgax ana ycrpa-

HeHNA HeQOCTAaTKOB NaMnoBbIX CXeMm,

a B npepBaputenbHblX Kackapax uc-
Nonb3yTCa namMmnbl ANA npupaHna
3BYKy COOTBETCTBYIOLLEro OTTeHkKa.
[syxTakTHble namnoBblie ycunure-
nu, “4ecTHO” (C ManbIMU UCKaKeHus-
MU) ycunuBaioujMe curHan, pna cro-
POHHUKOB “UCTUHHOIO NAaMNOBOrO 3By-
Ka” TepsalT npuenekarenbHocTb. Ho
npu “enenom” TeCTUpOBaHUM, Koroa
“cnyxaun” He 3HaIoT, Kakon ycunmureno
B Ai@HHBIA MOMEHT paboTaer, aTu no-
KIOHHWKM NnamMnoBbixX ycunureneu 3a-
Y4acTyio He MOTYT OTIMYNUTL UX OT pAfa
TPaH3UCTOPHbIX yeunurenen.
NckaxeHnsa curHanoB B yCunuTensx
CKNapbiBaOTCA U3 COBOKYNHOCTH rap-
MOHUYECKNX, KOMMYTaUUOHHbIX, an-
HaMU4ecKkunx, TennoBbix K fpyrnx Bu-
[OB UCKaxeHun. He Bce 13 atnx uc-
KaKeHUN noanaloTca OgHO3HaYHbLIM
M3MepeHusM, 3a UCKITIYeHueM, no-
»anyW, rapMoHnueckux. Mpuuem opn-
HaKkoBble UCKaXXeHUs OBYyX yCunute-
nen Ha aKTUBHOWN Harpy3ke He rapaH-
TUPYIOT OQMHAKOBOIO 3ByYyaHWA Ha
peanbHOK Harpyake. [NpuunHon moxer
ObITb Kak pasHbifi koadhuumneHT pem-

A.NETPOB,
r.Morunes.

ndupoBanus ycunutenen (pasHoe
BbLIXOQHOE COonpoTUBneHue), Tak u
cxemoTexHuyeckne ocobeHHOCTU nx
BbIXOHbIX KACKa[0B.

B 6onee BLIroaHOM NONOXeHu oka-
3bIBAIOTCA YCUIUTENM € BLIXOQHBIM Kac-
kapom, paboraoumm B knacce A, a
TaKKe B pexume reHepaTtopa Toka [3].
W Te, n ppyr1e mMeHblle NoaBepKeHbl
BMUSIHUIO peanbHON Harpyaku (akyctu-
yeckux cucrem). CerogHs mHorme pup-
MLl OTK@3bIBAKTCA OT [BYXTAKTHOrO
3MUTTEPHOIrO NOBTOPUTENS, fenas Bbl-
XO[HOM Kackag, Ha TpaH3ucTopax OgHOM
npoBoaumocTu. B aTom cnyyae opHO
nne4o paboraer B pexume NOBTOpUTE-
ns, a BTopoe — NoO cxeMe ¢ obLum
3MUTTEpOM (B pexume reHeparopa
Toka). o Takomy NpUHUMNY NOCTPOEH,
HanpuMep, BbIXOOHOM Kackag Nonynsp-
Horo yevnmtens LM3886.

WN3BeCTHO, 4YTO MUHUMMU3ALUMK BbIC-
LIMX TapMOHUK cnocobCTeyeT NOCTOAH-
Has ry6una OOC Bo Bcelt nonoce 3By-
KOBbIX 4aCTOT. [1nA 3T0ro yacrora cpe-
3a ycunmtena 6es OOC porkHa bbiTb
He Hwxe 20 kI, Ho B BonblumMHeTBE OY
1 B psipe yeunurtenei, BuINONHEHHBLIX Mo
aHanorMyHol cxeMoTexHuke, OHa paB-
Ha Bcero 100 I'y! OueHb nokasarenb-
HbIM B 3TOM NnaHe cnepyeTt NpusHaTb
ycunurenb U3 [4], KOTOpbIR UMEeEeT ycn-
neHue ¢ pasomkHyTon OOC 116 pb B
nonoce 30 k"y, a npu ycunenuu 30 ob
(rny6una OOC — 86 gb, uto Ha 66 pb
unu B 2000 pa3 npeBbiluaeT “pekomMeH-
Ayemoe” CTOPOHHUKaMM Manon rnybu-
Hbl 3HaueHue!) uMeeT CBepHU3kMe Uc-
kaxeHus (He bonee 0,006%) BO Bcem
3BYKOBOM nara3soHe.

CeropgHs, npu 6onbLuoM MHoOroobpa-
3um cxem, paguonioburento, ocobex-
HO HauuHaloLeMy, TPyAHO COpUeHTH-
poOBaTbLCH, Ha YeM OCTaHOBUTL CBOM
BblbOp. Ha Mol B3rnsp, M3rotoBuTb
TpaH3UCTOpHBIN ycunutenb npotile,
[a n € NOKynKon HeobxoguMbix peta-
nei .MeHblue npobnem. MHorve cxe-



Mbl PAKTUYECKN HE HYXASIOTCA B Ha-
naxvsaHuu. MNapamerpbl TpaH3NCTO-
pOB NO CpaBHEHUIO C NAaMNamu ropas-
Ao ctabunbHee Bo BpeMeHu. o npu-
umHe ObICTpOW aerpajauvu namn,
paboTalowmnx B XeCTKNX YCNOBUAX,
HEeKOTOpble aHCaMbnu MEHSIIOT non-
HbI KOMANEKT Namn B CBOMX yCUIMuW-
TenAx Nepen KaxablM KOHUEPTOM.

B [5] 6bin paccmoTtpen npocton yeu-
nuTens Knacca A 1 BO3MOXHBIE Bapu-
aHTbI Er0 yCOBEpPLLEHCTBOBaHUA. BHu-
MaHuIo paguontobuTenen npeanaraer-
CA eue oAuH BapuaHT NpoCToro
“aynnodunbekoro” yeunurens (puc.1),
pa3paboTaHHbIA MO YNPOLWEHHOW
KIacCU4ECKON CXEMOTEXHUKE onepa-
UMOHHBIX ycunutenei (Bonpeku yT-

BEPXOEHUAM HEKOTOPLIX aBTOPOB) U
pacCYMTaHHbIN Ha akyCTUKY CONpOTUB-
neHuem 8 OM ¢ xapaKTepucTuuecKkon
yyBcTBUTENBHOCTLIO 90...95 nB/B1/M
n bonee. BapuaHT ycunuTens ¢ KOm-
BunHnpoeaHHoi OOC (no ToKy 1 no Ha-
NPSHXEHNIO) B COOTBETCTBUM C [4 1 5]
NpUBEAEH Ha pUc.2.

Iundkackan Ha noneBbix TPaH3NC-
Topax obnanaer GonbLIel Harpy3ou-
HOWM CNOCOGHOCTBLIO, @ 3HAUNUT, BHOCUT
3HAUNTENBHO MEHBLLIE NCKAXEHWNI MO
cpaBHeHMIo ¢ andkackagom Ha Ou-
NONSAPHbIX TPaH3NCTOpax. Tak Kak
KPYTU3Ha ManoMOLHbIX NONEeBbiX
TPaH3UCTOpoB HeBenuka (He bonee
100 mA/B), TO B kauecTBE TpaH3UCTo-
poB andkackaga B CXEME NCMONb30-

BaHbl TP@H3NCTOPb! CPEAHEN MOLLIHO-
cn. OTcroaa M oTHOCUTENbHO Bonb-
LWoN TOK, BuipabaTLIBaEMbL reHepa-
TOpOM ToKa (okono 60 MA), koTopbIA
3agaetcs peavucTopoM R5. Tok Beixoa-
Horo kackana — okono 700 MA. Bbl-
XOAHOW Kackaj paboTtaer co BCTpey-
HOW AMHaMUYECKON Harpy3Kkon n nme-
et rnybokyto mectHyio OOC no Toky
3a cuet pesuctopoB R12 u R13. B
BbIXOAHOM Kackane MpUMEHEHbI CO-
BpEeMeHHbie B1nonapHLIE TPaH3NCTo-
pbi, “OPUEHTUPOBaHHLIE Ha 3BYK™.
O6bIuHO B yeunuTensx knacca AB
YCTaHaBN1BaKT TOK NOKOA BbIXOAHO-
ro Kackaga MMHUMAaIbLHO Heobxoan-
MbIM NS YCTpaHEeHUA KOMMYTaunoH-
HblX UCKaXeHUW Tuna “cryneHbka’
(30...120 mA). OcobenHocTb

npeanaraeMoro yeunurens — Ao
30% BLIXOAHOW MOLLHOCTU (OT-
HOCUTENBbHO MAaKCUManbHON) OH
pabotaer B knacce A, a aanblue
nepexoauT B knacc B.

BrnusiHne peakTMBHOCTW Harpys-
K1 Ha 6a3bl BbIXOAHBIX TPAaH3UCTO-
pOB CKa3blBAETCH TONbKO 4epes
6a30-KONNeKTOpHbLIE EMKOCTW.
Mockonbky 3T EMKOCTN HEBENM-
ku (okono 400 nd), n B 6a3ax yc-
TaHOBNEHBL! HU3KOOMHbIE Pe3ncTo-
pbl (62 OM), 4aCTOTHBIN Anana3oH
3TOrO BNMAHUA NPOABNSETCA Na-
NEKO 3a Npefenamm 3BYKOBQIO Au-
anasoHa (Bblwe 6 MI'u).

Ha puc.3a npuBepeHa AYX
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yeunurena 6e3 OOC, va puc.36
— ®YX. Kak BUanM, yacrora cpe-
3a ycunurens 6e3 OOC cocras-
naer 120 klMu, 4TO CYLIECTBEHHO
npeebiLaeT Tpebyemoe 3HaveHne
(20 K"u). KoadpdpmumenT yeunenun
— Hebonbluow, Bcero 33 Ab. Mpu
BbIXOAHOW MolHocT 2 BT ncka-
»eHuna Ha vyactore 1 KMy 6e3 O0C
He npesuiwaT 0,8%. OcHoBHLIE
TEXHUYECKUE XapaKTepPUCTUKN
YCUIUTENs AN NONEBbIX TPaH3un-
CTOPOB C HAUMEHbLLIEA KPYTU3HON
npuBEAEeHbI B Tabnuue.
Bnaronaps BbICOKOW neperpy-
304HOM CNOCOBHOCTU BXOAHOMO
andKackana, a Talke LLMpOKoN
nonoce yacTot 6e3 OOC n manoi
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rnyouHe OOC (Bcero 13 ab), B yeunu-
Tere He BOSHUKAIOT UCKaKeHUS BbICLLIMX
NOPALKOB, YTO XapaKTepHo ANS famno-
Bbix yeunurernei. Cnektpbl uckaxeHun
yeunutens (puc.2) Ha BbICOKMX YacTo-
Tax npu BbIXO4HbLIX MOLWHOCTAX 2 BT
(Uguix=5,6 B) 11 6 BT (Ugy,x=10 B) npu-
BeneHbl Ha puc.4 u 5.

BET

~3000 0000

HeTtanu. Bo BxogHOM kackage ycu-
nutenen TpansucTopbl IRF510 mMox-
HO 3ameHnTb Ha IRF511...IRF513,
IRF610, IRF612, IRF620. C uenbio
YMEHbLUEHUs Harpesa TpaH3ucTopa
VT2 B yenu ero KonnekTopa MOXHO
BKMIOYUTL PE3UCTOP CONPOTUBIIEHEM
100...120 Om mouHocTbio 0,5 BT

MapameTp Cxema Ha pucyHke
Puc.1 Puc.2

Mornoca nponyckanua (Ha yposhe -3 gb) 6e3 OOC, Iy,
ANt TPAH3UCTOPOB:
IRF510...IRF512, IRF620 4..120000 -
IRF513 4..52000
IRF610, IRF612 4..44000
Moroca nponyckanua (Ha yposke -3 ab) ¢ OOC, Iy 7..105000 | 7...300000
Koadbduument ycunenmnsa 6e3 OOC, ab, ons TpaHsncTopos:
IRF510...IRF512 33 33
IRF513, IRF610, IRF612, IRF620 44 44
Koadbduuuenr ycunenma ¢ OOC, gb 20 20
3anac no dase, rpaa. 70 45
KoadhcbuumeHt rapmoHnHeckmx uckaxenuit (Ha Yacrtore 1 'y
arst IRF510), %:
- Npw 8bIXOAHOW MolHocTH 0,06 BT (2 rapmMoHuka) 0,02 0,018
- [py BLIXOAHOW MOoUHOCcTM 2 BT (2 1 3 rapmonuka) 0,2 0,16
- Npy BbIXOAHO# MoUHOcTH 6 BT (3 rapmonuka) 1,1 0,65
KoadhduupmeHT rapmMormHeckux uckaxenuii (Ha yacrore 20 «l'y
ans IRF510), %:
- npy BLIXOAHOK MouHocTH 0,06 BT (2 rapmonmka) 0,05 0,018
- [pU BLIXOAHOW MoULHOCTM 2 BT (2 1 3 rapMoHuka) 04 0,18
- (pY BLIXOAHOM MOWHOCTH 6 BT (3 rapMoHMKka) 2,3 1,0
Bxoaroe conpotusnenve, kOMm 10 10

100000 1666600 T
Auoab VD1, VD2 tuna K[1510 mOXHO
3ameHuTb Ha K[1522 ¢ nioboi Bykeon.
Bmecto TpaHsucTopa VT3 MOXHO yC-
TaHOBUTbL AUOA YKA3aHHOro Bbille
TMNa B NpsIMOM BKMOveHuu. B kave-
cTBe TpaHaucTopoB VT2, VTS MOX-
HO MCNonNbL30BaTh NOBbLIe TpaH3nCTo-
pul cpeaHel mouiHocTu (KT814,
KT815, KT626, 2SD600K, 2SB631K,
2SC3621, 25A1408, 2SC2983,
28A1225 u gp.). Ha Tpanauctop VTS
HEeOBXOAUMO YCTaHOBUTL HEBONbLLION
dnaxok-Ttennooreoa. BuixogHble
TPaH3UCTOpLI, KPOME YKa3aHHbIX, —
2SC5200, 2SA1943 1 ap. 3a oTcyT-
CTBMEM YKA3aHHbIX TPaH3UCTOPOB B
KauyecTBe BbIXOAHbIX MOXHO UCMOSIb-
30BaTh 4 OTeHMEeCTBEHHbIe TPaH3UCTo-
pot KT818 u KT819; KT864A u
KT865A; KT805 1 KT837. NMockonbky
OHU OObLEeANHEHBI KONeKTopamu, ux
MOXXHO YCTAaHOBUTL (>KefiaTernibHo Ha
TEennNonpoOBOASILLYIO NACTY)} Ha obLem
n3onMpoBaHHOM TensnooTeBoae bes
M3ONMPYIOLLUX NPOKNaaoK.

UTtobbl 3acTaBuTb ycunuteno pa-
6oTatb Ha Harpysky 4 Om, Heobxo-
AVMO HECKOMbKO YCAOXHUTL BbIXOA-
HOW Kackapn, BbiNOSHMB ero no cxe-
Me Wuknau (puc.6).
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BTOKISALIMTHLIEAKY CTMKW

HyxeH oH unu He HyxeH? f cunTalo,
yto 6e3 Hero MoXHO 06x0anTLCA, HO
CYWECTBYIOT U KOHTpaprymeHTel. Pac-
CMOTpUM UX 4YTb NO3Xe, a cenyac
HEMHOFO UCTOPUM.

Koraa B 70-x rogax npownoro eeka
nosesunace paauona “Bukropus 003",
MHorve nibutenn nocnylwars My3sIkKy
C XOpOLUMM Ka4eCTBOM cTapanuch ee
npnobpecrn. Ho He BCem 310 ypaea-
noce. Paguona 6sina gepuunrom. Mo
3HaKOMbIN C NOMOLLLIO “CBA3EN” U He-
CMOTPS Ha 3HAYUTENbLHYIO NO TEM Bpe-
MeHaM CTOMMOCTb “aocTan” yeunurens
“YKY-020" n akyctuyeckune CUCTEMBI
“35AC-1" U3 komnnekra paguonsi.

Hauan cnywars, 1 cpasy o6Hapy»xwrn-
CA AOCAAHLIN HEAOCTATOK: NPU BKITIOYE-
HUW K BbIKNOYeHUW ycunutensa B AC
pa3nasanqch NpeHenpuATHehLLIne 3By-
KK, kak ByATo KTO-TO KONOTWU NONEHOM
no nycrow xenesHon Gouke. Mepeknio-
YeHWe KHOMOK Ha naHenu ycunurens
TaKke CONpPOBOXAANOCL FPOMKUMMW
Wenykamu B FrpOMKOrOBOPUTENAX.

Mo npocebe 3Hakomoro A B3sANCH
posectn “go yma” aro “4yao” coeerc-
koro wvpnorpeba. Korpa pabora 6uina
cAenaHa, Bce (nogyepkveato — Beel)
akyctnuyeckve nomexu 6etnu “yéutel B
3apogeile” (OHN nopoxXganuces nepe-
3apAAOM BCEBO3MOXHBLIX pasgenu-
TenbHbIX KoHaeHcatopos). CpaBHuB
[opaboTaHHbLIA BapuaHT yeunurens c
NCXOAHbLIM, 51 pelinn caenarts aobpoe
Aeno ANA COBETCKUX ayauodunos u
Hanucan no BCeM npaBunamM pauuno-
HannaaTopckoe NpegnoXeHue Ha pa-
Avosason um. A.C.MNonosa B r.Pury, rae
nepevncniun caenaHHole [opaboTky,
yCTpaHfBLUME HEQOCTaTKW 3TOro ycu-
nurens.

Bckope nonyunn otBet 3a NOANUCHIO
rMaBHOrC MHXeHepa 3aBofa, B KOTO-
POM roBOpUNOCL, YTO NpeanoxeHne
pPaccMOTPEHO, HO He NPUHATO, TaK Kak
Ans ycunutensa paspabartoiBaercs
cneumancHbIv “6nok 3aWmnTel akycTn-
Ku", pelalowmin Bce npobrieMsl € aky-
cTuyeckumun nomexamu. Torga s Bnep-
Bble U y3Han npo 6nok 3awuTsl akyc-
Thku (B3A), a Beinyckaslunecs no cra-

pon cxeme ycunurenn “YKY-020" npo-
Aonxanu nyrate Cnywartenien npu
KaX4oM BKNIOYEHWUN U BbIKMIOYEHUN,

B o6wem cnyuyae, Ha B3A Bosnara-
toTca ase yHkuum [1]:

- 3apgepxka nogknwoueHuna AC k
YM3M nput nopave nuraHua Ha ycunu-
Tenb, YTo6bl UCKNIOYMTL NonapaHuve B
AC nomMex oT nepexogHbIX Npoueccos
B MNOXO CKOHCTPYUPOBAHHbLIX CXxemax
YM3Y;

- oTknoyeHue AC or YM34 B cny-
Yae NosIBNEeHUN Ha ero BbIXOAE NOCTO-
AHHOrC HanpsXeHWA, BbI3BAHHOTO
pasHbLIMW HEUCNPaBHOCTAMK (Hanpu-
mMep, Npoboem BbIXOAQHLIX TPAH3UCTO-
POB) MNKU NeperpeBoM BLIXOQHOIO Kac-
kapa YM3Y.

besycnoBHo, yHKUMKM BaxHble. Ho,
C Apyrow cTopoHsl, ecnu B3A noaxnio-
yaer AC K ycunutento yepes KoHTaKTbl
pene, 3NeMeHTbl NOTeHUMarnbHo Henn-
HEelHble, OHW, BNONHE BEPOATHO, BHE-
CYT CBOM UCKaXXeHUA B curHan. Tak Hy-
*eH nu b3A?

Monarato, 4YTo HyXeH Ha 3Tane pas-
pabotkn YM34, npn ero meneitaHnax
n npo6Hon skcnnyatauun. Korpa
YM34 nucneitaH 1 NokasbiBaeT BbICO-
Kyl0 HagexXHOCTb, nyulle obxoguTsCs
6e3 B3A. [locrarouHO MMeThL Npenox-
paHuTenu B uensax nuraHma YM3Y.

PaccmoTpum 310 Ha npumepe. YM3Y
C BbLIXOAQHOW MOWYHOCTLI0 Pgy =70 Bt
(Ha Harpy3ke R,=8 OM) pgorkeH pabo-
Tatb Ha AC coorsetcTBytolen (Mnn
6onbLuen) mowHocTH. Bossmem “S-90B”
C NpeaenbLHOM KpaTKoBpEMEHHOR MO~
HocThio 240 Br {2]. CunTaem, uto B Le-
nsax nuradns YM3Y crosT 6eicTpoaei-
CTBylOWME NNaBKUe NpeaoxpaHuTenu
(tvna BMNB) Ha HOMWHanNLHLIN TOK 2 A.
Ecnu nocTosiHHOe HanpshkeH1e Ha Bbl-
xoAae YM34 npu ero HencnpaBHOCTH
AocturHer 30 B, To BLIXOAHOW TOK NO
3akoHy Oma, cocTaBuT;

obix =%0‘=4(A)-

MpepoxpaHutens, paccYNnTaHHbI
Ha 2 A, CropuT 3a BpeMsi, He NpeBbI-
watowee 0,1 ¢, a MOWHOCTL B Harpy3-
ke, T.e. B HY-ronoske AC, cocrasur:

U.NYTAEB,
r.MuHck.

P=U'|Bb|x=30'4=1 20 (BT).

Ansa ronosku 75MAH-1-8 (307Q4-2)
npepensHas qonNroBpeMeHHas Mol -
HOCTb cocraenser 78 B [2], u 120 Br
B TeveHue 0,1 C OHa Nerko BbIAEPXMUT.
MpepoxpaHuTenn CTOAT HEAOPOro,
paboraloT HagexHo, a “ctyku” B AC
YCTPaHsITCA rpaMmoTHeIMK paspabor-
KOW U KOHCTpympoBaHuem YM3Y.

KoHeuHo, koraa AC oueHs Aoporue,
Aa ellle, K TOMY Xe, Yyxue, To nyyile
He pPUCKOBaTb W NOAKMIOYATbL UX K
YM3Y Ha BpeMs ucnbitaHWh yepes
B3A crauuoHapHo. B arom cnyuae
nyJuwie nocTpouts otaensHuin B3A ¢
nUTaHMeM oT COBCTBEHHOFO UCTOMHN-
ka. Cxema B3A gonmxHa buiTk NpocTon,
nbo yeM npolle, TeM HapexHee. OaHa
13 CaMbIX NPOCTbLIX U LLIMPOKO UIBECT-
HbIX CxeM npuBegeHa B [3] Ha puc.7.
ABTOp cTaTtby HasbiBaeT nofobHule
cxeMbl “6LICTPOAEWUCTBYIOWMMN”, HO
BpeMs cpabarbiBaHna nogobHbIX Cxem
He mMoxeT 6blTb MansiM No onpeaene-
HWIO, NOCKONLKY OHN umetor ®HY Ha
BXOAE, COAepXKaT 3NeMEeHT 3aAepXKn
(koHAEeHCaTOP) BHYTPU CXeMbl U Mef-
NeHHO QenCTBYIOWMIA IneMeHT (pene)
Ha BbIxoge. OaHako ocoboro 6bicTpo-
pevicteua ot B3A 1 He Tpebyerca. A
4To Xe Tpebyerca? HagexHocTs U oT-
CYTCTBUE UCKaXKEeHUA curHana.

CnoxHbliA MOMeHT — BbiGop pene.
Ecnu nountarts yuebHuk [4, paanen 14]
K CNpaBoyvHUK [5], TO BBIACHWUTCA, YTO
CONpPOTUBNEHNE KOHTAKTOB perie Mo-
XeT 6bITb HeNUHENHLIM U AOXOANTL A0
0,3...0,6 OM (y HopmankHLIX, “Mano-
nons3oBaHHLIX” pene, a npo 6/y’w-
Hble U FOBOPUTL He CTOoMUT). B Heko-
TOpbLIX HerepMmeTu4HbIX pene (P3C6,
P3C22 n ap.) ecTb AOCTYN K KOHTAaK-
Tam, UX MOXHO aKKypaTHO NOYUCTUTL
W QOBECTU KOHTaKTHOE COMpoTUBne-
Hue go 0,05...0,03 Om (Toxe, KCTaTy,
ans MowHbix YM34 He mano, no-
ckonbky npu Pg,w=100 BT BbixoaHO®
TOK Ha Harpy3ke 4 OMm— 5 A). Acrep-
meTnuHsiMK (P3C32, POH34, POK34
W T.N.) HAYETO He Nogenaellb, OcTaeT-
CAl TOMLKO OTNWUMNTL KPLILLKY. Y MEHS



B ycurmtene ¢ Py, x=24 BTt (R,,=8 Om)
kOHTaKkThl pene P3CY9 ogHaxabl cBa-
purvck! W He B aBapyuiHOM pexume,
a B pabouem.

W3 crapbix COBETCKUX pene MOXHO,
Hanpwumep, ucnono3osare MKY-48
(Upac=24 B, TOK KOHTaKTOB — 5 A). KOH-
TaKTbl y ITOrO perie OTKpLITLIE, HO, K Co-
XarneHuio, eCTb BHYTPEHHWA NPOMEXY-
TOMHBIA KOHTAKT Mexay NIacTtuHKow
BbLIBOAA ¥ NNOCKOW CTanbHON NPY>XUHON,
Ha KOTOPOW HaxXoAWUTCH KOHTaKT U3 ce-
pebpa. 3TOT NPOMEXYTOMHBIN KOHTaKT

ayavochuna (a uMeHHo y Hux Boisator
oueHb goporne AC 1 mowHele YM34)
TOMNMHA NpoBOAOB — 3T0 “cBsiToe”. A
WX BbINOMHWMN U3 CamonernbHOro fuT-
ueHAapara, CBATOro ua o6MOTOMHOro
nposona (15 xwun 20,5 MM kaxaas v
AanvHon no 0,5 M). Ux conporuenexne
cocrasuno mexHee 0,003 Om.

Cxemy u3 [3] npuwnoce gopaba-
ToiBatk. B pe3ynerare nonyyunace
Takas, koTopas nokasaHa Ha puc.2.
Oea pene R15 BkniuveHsl napan-
nensHo u norpe6nsior Tok 80 MA.

TakuMm obpasom, obuwee conpoTus-
nexve B3A — He 6onee 0,02 Om.
MNMepBoHauaneHas 3agepxka NoAKo-
yeHust AC cocrasnser okono 5 c, npu
NOBTOPHOM BKritoueHuu (cnycts 5 ¢
nocne BoiknoyeHus B3A) sapgepxka
yMeHbllaerca npumepHo Ao 1 c.
CpabarsiBaHue B3A npoucxoaut npu
NOABNEHWNM NOCTOSHHOIO Hanpsxe-
HuA +4 B Ha Bbixogax YM3Y (B nio-
6om kanarne), Ho Ha cuHycouaanbHble
curHarnsl (B xyaluem criyyae — ¢ Jac-
Ttoton 20 'y v amnnutygon 20 B) b3A
He pearupyer.

Puc. 1 P"c'R% K1 1 DorxeH cka3arb, 4TO 3arparbl Bpe-
ﬁ a7 2R MeHu Ha MakeTupoBaHue, c6opky u
E KR npoBepKky onbiTHoro obpasua B3A co-
& e . cTaBunv 4 AHs (0AHa 3a4mMcTka 120 KoH-
< R
KM | k2.1 >k AL LoB nuTUenapara u3 MN3B-1 vero cro-
& *~— @»—-—zh wtl). Ho Bewb nonyyunacs focroiHan
MOXEeT UMEeTb Yy CTapbiX pene t\KZJ BHAMAHUS 3yAMO(UTIOs.
Gorblloe conpotvsnexve. Ll - ) 168
B ceoem B3A s ycnons3osan K1 K2
nonkckue pene R-15 or 3BM R15 R15£ voo | vos
“MERA" (kopnyc — npo3padHbiid R1 R2 [____l Fl(mns KA105
N CbEeMHbIW, CONpOTUBNEHWE 2Lk[ Ijuk VAN G —>
obmotku — 400 Owm, pabouee KT3136 T T
Hanpsxexve — 24 B) ¢ Tpemsa ij] \;} )vu 12[13%,.( = -1 ~2208
KOHTaKTaMM, pacCYUTaHHLIMM Kﬂj} 9 KT8158

Ha 5 A kaxabii. Pene HapexHo
cpabatbiBaloT Npy HanNpsbKeHun

15 B v npu atoM He rpetorca. 105?(
Nocrne yuctkv (nucueit byma-
roii) ConpoTUBIIEHUE KOHTAKTOB

N N
H 01 w2 €5
=—100mx K522 1000M¢ =

x168 R7 x68 | VD6
1. C2 1nomx 10k KI105
I w168 Dt

cocrasuno 0,015 Om.

ConpoTuBrieHne KOHTaKToB
MOXHO U3MEPUTL HEKOTOPLIMYK BOMb-
ToMMeTpamMu, Hanpumep, B7-27A, B7-
46, B7-53 Ha nocrosiHHOM ToKe. Ha ne-
pPEMEHHOM TOKEe TOXe MOXHO, HO Hy-
EeH UCTOMHUK C AOCTATOMHBIM TOKOM
(reHepartop '3-109 nnn YM3Y). Cxe-
Ma naMmepeHun npocra (puc.1). Ecnn
reHeparop Aaer Hanpsxewuue 5 B,
R1=5 Om (10 BT), TO

=95 _qa.
R 5

MNMokasaHus MUNNKUBOMLTMETPA YMC-
TIEHHO paBHbl CONPOTUBIEHWUIO KOHTaK-
TOB B MUINMOMaXx.

Tpw KoHTaKTa perie st BKKYWn napan-
nensHo. Y1obbl He yBenu4mBaTh conpo-
TuBrneHue bB3A 3a cyer nogsoasWMX
NpOBOAOB, UX CrieqyeT caenarb KopoTr-
KuMu u toncreimu, [Ans “mareporo”

J: CoepuHuTL € “3emnein” YM3Y

Ong yBenuuyeHnst BXOQHOTO CONpo-
TUBMEHWNA TpaH3nucTopa, KOMMYTUpYy-
IOLLEero perne, ero Hy>XHo caenartb co-
crasHbiM (VT3-VT4), v toraa Hanpsa-
XeHue Ha C3 poxoawnt ao 1,5 B. Ho
no mMepe pocya HanpsikeHus Ha C3
Npyv BKMIOMEHUW NUTAHWS HauuHaer
OTKpbIBaTbLCs TpaHsucrop VT2 yepes
anoa VD1 (pBa p-n nepexoga). 3a-
paa C2 naer oueHb ponro.

DobasuB ewe aBa gvopa nocne-
posarensHo ¢ VD1, pewaem aty
npobnemMy. B kadectee kneMm ans
noaknwoyenuna AC ncnonb3oBaHsl
oTteyecTtBeHHble NpubopHbIe Krem-
mbl KM-1. KoHTakTHoe conpoTtuene-
HWe Takux KNeMm He npesblllaer
0,002 OM npu ymepeHHOM ycunun
3axuma.

Nureparypa

1. Araes .., bonotHukos B.A.
DyHKUKOHAnNbBHLIE Y3nbl yeunurenewn
BbICOKOKA4eCTBEHHOro 3BYKOBOCNPO-
n3BeneHust. — M.: Paaguo un ceasb,
1981.

2. bypko B.I", Jllamuu N.M. BeitoBrie
akycruyeckve cucteMsl. — MH.: bena-
pyck, 1996.

3. ANerpos. Pacuer 3awuTsl BoIXOA-
Horo kackaga YM34. — Pagnomup,
2007, Ne7, C.8; Neg, C.9.

4. Munosaopos B.J1. 3nekrpomar-
HUTHaA TexHuka. — M.: OHeprua,
1964.

5. Akumos H.H. n ap. Pe3auctopsl,
KOHAEHCaTopbl U KOMMYTauUOHHbIE
ycrponcTea: CnpaBodHuk. — MH: be-
napyce, 1994.



JawumTa

TpaHCOPMaTOPHbLIX YCTPOUCTB

OT NnepeHanpsHKeHunnm

B Hacrtosiwee Bpems cCyuiecTByer
6onblwoe KONUYECTBO ANeKTPOHHLIX
ycTpowcTs, Tpebylowmx HenpepbIBHO-
ro NUTaHWUA OT CeTWU. YCTPOWNCTBA BU-
AeoHabnioneHns, KOHTpons n curHa-
nnM3auun, 9neKTPOHHLIE Yachl, MHOMO-
yHKUMOHanbHLIe TernedoHHbIe anna-
parbl, yctpoucTea 6ecnpoBogHoON CBA-
31 v np. MNocTosiHHOe HaxoxaeHue Ta-
KOro yCTpPOWCTBA BO BKITHOYEHHOM CO-
CTOSIHUM NOBLILLIAET pUCK ero Mnonom-
KW 13-3a BpOCKOB CeTeBOro Hanpsixe-
Hus. lNpruyem annapartbl MOFYT He
TOMLKO BLIATU M3 CTPOS, HO W CTaTb
NPUYUHOW noxapa.

YCTpOWCTBO, CXema KOTOpOro nokasa-
Ha Ha puc.1, npegHasHa4yeHo ans 3a-
WMTLI annaparypsl ¢ TpaHcopmarop-
HbiMW BriokaMn NUTaHWSA OT CeTeBbIX Ne-
peHanpsbkeHvin. Korga amnnuryna ce-
TEBOro HanpskeHUst NOBLILLIAETCS Bhille
AONYCTMMOWN, CUIOBOW KIKY HA norie-
BOM TpaHaucTtope VT1 orknioyaer nep-
BWUYHYO OBMOTKY NOHWXKAIOWEro TpaHc-
dopmartopa T1 OT cereBOro Hanpsxe-
Husi. OCOBEHHOCTBI0 KOHCTPYKLMK S1BNS-

eTCs TO, UTO ecnu 3awmwaemMsii 6ok
nuTaqus paboraer Ha criaboTouHylo Ha-
rpy3Ky, Hanpumep, Ha 3MNeKTPOHHbLIe
Yyackl-6yannbHUK nnn TenedoHHLIN an-
napar, TO OHW Npoaorkar ceoto pabory,
nockonbky TpaHccopmarop byger no-
Ny4yaTtb YacTb HaNpPsXKEeHWUs NUTAHKS.

YCTpPOUCTBO COCTOMT U3 ABYX Y3riOB:

- KOHTPOS1S BEIXOQHOTO HaNpsKeHNUA
TpaHccopMaropa Ha snemeHtax R2,
R3, VD6...vD10, HL1, VU1;

- BBICOKOBOSIETHOIO CUIIOBOrO Knilo-
ya Ha VT1, VS1, VD1...VD4, R1,
R4...R6, C1...C4.

3nementsr FU1, T1, L1, L2,
VD11...VD 14, C9 otHOCATCA K 3aWn-
waemomy 6noky nuraHmns.

Korpa HanpsbkeHne B ceTW He npe-
BbillaeT Hopmy, ctabunurpon VD10
3aKpblIT, n cBeToguoA ontpoHa VU1 He
ceetutcs. [Nockonbky npy Kaxgon no-
INyBOMnHe BLINPAMIIEHHOrO CeTeBoro
Hanps)eHWA Ha 3aTBOp NOMEBOro
TpaHsucropa VT 1 uepes pesuctop R4
NocTynaer OTKpbiBalowee Hanpske-
HWe, OH OTKPLIT, ¥ Ha NepBUYHYKO 06-

A.BYTOB,
c. Kypba Apocnasckoi cbnacru.
E-mail: andrey-rad@yandex.ru

MOTKY ceTeBoro TpaHcdopmaropa T1
NOCTYNaeT NonHoe HanpsXxeHue NuTa-
HWS, N3 KOTOPOro BLIMMTAETCA NpAMoe
nageHne HanpsikeHUs Ha guopax
VD1...VD4, pasHoe 1...2 B, n noporo-
BOe HanpsiKeHne OTKpbIBaHWUA NOSeBo-
ro rpaHaucropa (3...6 B).

Ecnv HanpsikeHve B CETU yBennumn-
BaeTCcs, TO YBENUUMBAETCR U amniun-
Tyaa HanpsaxeHWs Ha BTOpUYHOW 06-
MoTke T1, 4TO NPUBOAMT K OTKpbIBa-
Huo ctabunmtpora VD10. Mpy atom
CBETUTCH CBETOAMOA ONTPOHA, U ero
OTOTPaH3nUCTOp OTKpbIBaetcs. lpo-
TeKalolMM Yepe3 Hero TOKOM OTKpbi-
BaeTCs ManoMouHeli tMpuctop VS1.
OH wyHTMpyeT 3atBop VT1, TpaHauc-
TOp 3aKpLIBAETCH, U NUTaHWe NepBUY-
How o6moTkn T1 orcekaetcsa. 3Tn npo-
Lecchi NOBTOPSIOTCA NpU Kaxzaown no-
NYBONHE CETEBOr0 HanpsXKeHust,

Mp1 HOMUHAMEHOM HaNPSHKEHUA CETU
(220 B) amnnutyga cetesoro Hanps-
*eHunst — okono 310 B. Ecrin ycrpoi-
CTBO HACTPOEHO Ha 3aWuTy OT NpeBbl-
LeHns HanpsbkeHun cablwe 250 B, To
nuTaxve TpaHcgopma-

AL R 7 TOpa orpaHMyuBaeTcs
L2 100 mxw NPU AOCTUKEHNN amn-
c5 _lg NUTYAHOTO 3HaYeHUs
T & S voe-vps & ¥ okorio 352 B.

Th2o-1 1 kAs21a I Muranve sawuuiae-
g VD1 - VD4 v X l 9 + moro Bl He npexpawa-
100 MMM 1N4006 ¥ s g _los €TCA MNOMHOCTLI0, Kak B
g N T T R E 60ﬂbI.UVIHC:I'Be 3aWunT-
1 c2 ot co== 3 HbIX YCTPOWCTB, a CHU-
1»—”—-0——”—-0 P SR360 358 Xaerca nocTynaouias
c1-C4 HL1 A - Ha TpaHcdhoOpMaTop
4700 Kuna1n-K @9 C5-C8 i
x2 kB i 0,047 x50 B MOLHOCTL. dopMa Ha
K sinel- vur|  ZE vpior NPsHKEHUS Ha BTOPUY-
_l c3 ._"91 R5 68x LTV817 KC518A HOoM ob6MOTKe TpaH-
) Knv71;>17az‘ N 4 |2 cchopmaropa mckaxa-
Zg eTCs 1, B 3aBUCMMOCTH
ri |- I £ 7 OT BENNUMHbLI NepeHan-
330 vos 7 vs152\_‘ pAXEHNA W TOKa Ha-
KCS545rT KY112A "” K rpy3Kn, MMeeT npumep-
® Puc. 1. HO TaKoW BWA, KaKk no-

KasaHo Ha puc.2.



Puc. 2

Opoccenn L1 1 L2 cHnkalor yposeHb
nocrynatiynx Ha tpaHcgopmarop
ceteBblx noMmex. KpoMe Toro, npm pa-
6ote BN B pexxMMe orpaHnyeHns MoLL-
HOCTH 3TV APOCCENW HECKONbKO CHU-
XaloT YpOBEHb CO3AABAEMbIX 3alLuT-
HbIM Y31OM NPOHUKAIOLIMX B CETb NO-
MeX, XOTs NpW aBapUWHOWA CUTyauun
3T0 He npuHuMnuansHo. Mockonbky
npn mMopepHuaauun BN HanpsukeHne
Ha BbIxoAe ero BeinpAmurens byaer
NOHWXeHo npuMepHo Ha 3%, OCHOB-
HoW BeiNpsMuTens BN — AnoAsl
VD11...VD14 — nyuile 3aMeHnTb An-
oAaamn WoTkK, yto Ha 1...2 B yeenu-
YUT HanpsbkeHue Ha KoHAEHcaTope
¢mnetpa C9. KoupgeHcatopel C5...C8
criyxar Ans ycTpaHeHvust MynsTunmnm-
KarnmeHoro poHa npv paguonpueme, a
Takke Ans npefoTepailueHus npobos
anopos LWotkn, ocobo vyecTBUTENDL-
HbIX K NPeBbLILLIEHWIO BeNuunHb obpar-
HOro HanpspkeHusa. C nomexamu Tak-
xe 6optorest koHaeHcaTopsl C1...C4,

Peancropbl R2 n R3 ymeHblualot ToK
Yyepe3 MOCTOBOW BbINpsAAMUTENb
VD6...VD9 v orpaHMumBalot BeNMUnHy
aKcTparoka npun npoboe nsonawuum on-
TPOHa, HanpuMep, BO BpeMst rposbl.
Cseuenne ceeroamona HL1 npu pabo-
Te 3alUuThl NOYTU He 3ameTHO. OH Ha-
YMHAET AAPKO CBETUTLCS NPU NMUTAHWUK
Bl nosbllweHHbIM HanpshkeHeM — B
cnyvae, ecnu ysen sawmrsl He pabo-
Taert, Hanpumep, npobur VT1. Crabu-
nnrtpoH VD5 npun HopmaneHowu pabore
YCTPOWCTBA HWUKAKOro BMUAHUS Ha pa-
6oty VT1 He okasbiBaer, Ho 3awmiyaer
MT, HanpyuMep, NpyU NPUKOCHOBEHNN K
BbIBOZY €ro 3arBopa OTBEPTKOM W B
APYINX HELUTaTHbLIX CUTYaumnsaX.

Heranu. ipoccenun L1 1 L2 — mano-
rabapuTHbie, NPOMbILLMNEHHLIE UMK ca-
MofAenbHble, MHAYKTUBHOCTLIO He Me-
Hee 33 MkIH, paccunTaHHble Ha cooT-
BETCTBYIOLLMIA TOK. Peancropbl — Tvna
MNT, C1-4, C1-14, C2-23. KoHaeHcaro-
pbl C1...C4 — kepamunueckne, manora-
6apuTHble, Ha pabouee HanpsbKeHWe He
meHee 1500 B, C5...C8 — kepamunuec-
kme ¢ paboumm HanpsbkeHnem B 2...3
pasaa Bblille HanpsikeHust Ha BTOPUYHOW
obmorke T1. KonaeHcarop C9 — obbiu-
Hblii okengHbln. Avoasl TN4006 MoxHO
3aMeHnTb Ha 1N4005, 1N4007, 1N4937,
KO2430 (E, XX), KO2581 unn gpyrve Ha
COOTBETCTBYIOLLMIA Harpy3ke TOK U pa-
6ouee HanpsikeHne He meHee 600 B.
Ovopw! Wotkn SR360 aonyckator o6-
parHoe HanpshkeHune Ao 60 B » cpegHe-
BbINpAMIMEHHLIA TOK A0 3 A, VIX MOXHO
3ameHnTs Ha MBRD360, MBR360. Ecnn
CMUPUTLCS C HeMHoro BonblunM nage-
HWEM HanpsbKeHns, TO MOXHO UCNOMb-
30BaTh M NonynapHsie anoasl 1N5819,
Aonyckatolyne BbINpAMEHHLIA TOK A0
1 A. MoluHbIA n-KaHanbHLIN NONeBon
TpaHancrop KM707B2 moxHo 3ameHnTb
Ha KN707B1, KN707E1, IRFPE30,
SSP3N80, BUZ80, BUZ80A nnv anano-
ruHbii {1]. Npu pabore ¢ MOLHBIMK
TpaHcchopMaropamm, ToK B NepBUYHON
obMoTke KoTopbix npesbilaer 0,2 A,
TPaH3UCTOp HaAO YCTAHOBUTL Ha He-
6onblwon Tennoorsoa. Mpn MoHTaxe
NoNeBoro TpaHaucTopa He 3abuisaite,
4YTO OH YYBCTBUTENEH K NOBPEXAEHWIO
craTtnyeckuM anekTpuyecTsoMm. Bmecro
™puctopa KY 112A nogowner KY112AM.
OnTtpoH LTV817 MOXHO 3aMeHUTb
PC817 nnn aHanornyHeiM. Crabunur-
poH KC518 sameHsierca 1N4746A. Tun
ncnone3dyemoro crabunurpona VD10
3@BMCWT OT BLIXOAHOTO HanpshkeHns Ha
BTOpUYHOW 06MOTKe TpaHcgopmaropa
NPY MAHUMArnbLHOM TOKE Harpy3sku U o1
TOro, Ha Kakoe MakcumarbHoe Hanps-
*eHune cetn byper HacTpoeH 3aLUTHLIN
y3en. Ecnun Beibop crabunnrpoHos or-
paHuyeH, To 3Aecb MOXHO MCNOMb3o-
Bartb perynupyemsid crtabnnurpoH
TL431 B cooTBeTcTBYlOUIEH CXeme
BKMoueHns. Bmecto crabunurpoHa
KC515I" MoxHO NpuMeHNTL TN4744A.

B kayecrBe npumepa 3awuTHbIR
y3en paboraeT C NpOMBbIWMEHHLIM

TpaHccopmaropom TM20-1. Mo napa-
meTpam emy 6nusok TBK-110/IM. Ha
mecte T1 MOxXeT BbiTb NpakTU4HecKkn
nwboi cnnosoit TpaHcdopmarop ¢
BLIXOAHLIM HaNPshkeHNEM Ha 0QHOM 13
BTOpUYHbLIX 0b6moTOK 5...40 B. MpHu
Heobxogumoctu anoasl VD11...VD14
n koHgeHcarop C9 ycraHasnmeawTcs
Ha 6onbwee pabovee HanpsikeHune.
MNMockonbKy B BLINPAMUTENSX MUHEN-
Hbix BM HeT cMbicna ucnons3oBartb
Avoasl WoTkn ¢ paboumm HanpsikeHu-
em 6onee 100 B, MOCTOBOK BbINPAMAN-
Tenb MOXHO cAenath Ha Avoaax ce-
pvum K213, takke ¢ OTHOCUTENbLHO
HebonblUMM nageHnem HanpspKeHns.
LlokoneBka HeKOTOpbIX aNEeMEHTOB
nokasada Ha puc.3.

K707, BUZ80 Puc. 3

—————— UCmoxK
O = cmoK
—————3ameop
KY112A
Y3

Mpu pabore 3awmrHoro ysna c
6NoKaMn NUTaHust MOLLHOCTLID Me-
Hee 10 BT pesncrtop R1 xenarensHo
YCTaHOBUTL. MEHBILETO COMNpPOTHBIE-
Hua — 20...47 kOM.

[TockoneKky yacmb 377eMeHmos
KOHCmpyKyuu Haxodumcs nod Ha-
npsxxeHuem cemu, cobmodaime
npaesuna 6eszonacHocmu.

Nureparypa
1. C.MeboTkos. HoBkle MOLLHbLIE NO-
neBble TpaHaucTopbl. — Paguomup,

2001, Ne8, C.39.

2. A.bytos. Mpocroe ycTponcTBO
3awnTel anekrpoobopyaosanus npu
aBapuax B aNeKTpoceTn. — PaanoKoH-
crpyktop, 2003, Neg, C.23.

3. A.bytoB. MNpocTbie KOHCTPYKUMK
Ha TpuHucTope KY112A. — Papguo,
2004, N6, C.56.

4. A bytoB. 3awmTa anekrpoobopy-
AOBaHWA OT MNOBLILEHHOIO Hanpsixe-
Hua. — Pagunomunp, 2004, Ne11, C.13.

5. A.bytoB. ABTOMarnveckoe BbiK-
noveHue ceTeBbix aganrepos. — Pa-
Avomup, 2008, Neb, C.9.



ABTOMaTM4HeckKkoe

O.C.BABbIH,
nrT KenbmeHubl YepHoBuukon obn.

3apsagHoe yCTpoOUCcTBO
O aBToMoOunbHbLIX ADB

Urtobbl MakcumansHO NpoannTe “KM3HL" akkyMYNsitop-
Heix 6atapei (AB), xenarenbHo 3apsaxarb UX N0 3aKOHY
Bynbpunaxa, T.e. TOKOM, BEMMUMHA KOTOPOTO yMeHbllaeT-
cA N0 3KcnoHeHTe. B npuHunne, MoxHo obecneunTtsb Ta-
KOW pEXUM M3MEHEHUs 3apsifHOro ToKa, 0HaKo cxema no-
Ny4aeTcs 4OCTaTOMHO CrioXHas.

3Ha4nTenLHO npolye obecneunts CTyneH4atoe CHU-
XKeHne 3apafHoro ToKa, uto A U npeanaral B faHHOM
3apsigHOM ycTpoicTie. [pakTuyeckn 4OCTaToOMHO orpa-
HUUUTBLCS ABYMSA CTYNEHAMM CHUKEHUS TOKA, a TpeTbs
CTyneHbL — npekpalyeHue 3apsaa. MNpn 3ToM 3neKkTpo-
NNT B akKyMynatope He 3akunaer, uyto 6naronpuartHo
BNMUAET Ha cpOK cnyx6bl akkyMynaTopoB. 3a OCHOBY B3s-
Ta cxema C racsiymMM KOHAeHCaTopOM B Lienn nepBuY-
Hon 06MOTKM CcunoBoro TpaHcopmaropa. B Helt Benu-
4nHa ToKa 3apsga sapgaevcs BbI6OpOM eMKOCTU racsiwe-
ro koHaeHcaropa. C Apyron CTOpOHbI, Henb3s 1 nepesa-
psxxarte Ab, nockonbky 3to Tawke narybHo Bnusier Ha
CpOK nx cnyxbui.

MNpakTnyeckn BLISBNEHO, YTO B Hauarne 3apsiki B Teve-
Hue npuMepHoO 3...5 yacos (B 3@BUCUMOCTM OT CTENEHN pas-
pskeHHOCTN AB) HanpsbKeHne Ha akkyMynsiTope fep>KUTCs Ha
ypoBHe 13,2 B 1 TOnbKO B KOHLE 3apsifikv NNaBHoO yBenvumsa-
erca o 14,5 B. YeennueHne HanpsxeHWa Ha akkyMyrsitope
MCNOSb30BaHO ANst OLEHKN 3apshkeHHOCTU AB M CHDKEHUst
3apAAHOro TOKa NN NOMHOro NpeKpalLeHNs 3apsaaku.

B cxeMe nMeeTcs TpY CeKLMN racainx KOHAEHCaTopoB.,
MNpenycMoTpeHo ABa peXxnMa 3apsiakn: pyqyHon (Bxnove-
HUE W BbIKMNI0YEHWE KOHAEHCATOPOB C MNOMOLLELI0 Nepekto-
yarernewn) n aBToMarnyeckni (nooyepenHoe oTKloYeHne
CeKUUi Npu NOBLILLIEHNNA HaNpsxXeHns). B pyyHOM pexu-
Me BO3MOXHa 3apsijka 6-BONLTOBLIX U 24-BOMbLTOBbLIX ak-
KYMYnaTOpOB.

B py4HOM pexnMe C noMolLblo nepeknvyarenein Mox-
HO BbICTABUTb OAWNH U3 NPUBEAEHHBIX HNXKE TOKOB 3apsiaa
(ana 12-sonkroBON AB):

- BKroveHbl 1-SA2, 1-SA3, 1-SA4 — I35 =6 A;

- BKntodeHbl 1-SA2, 1-SA3 — 1355 =3,5 A,

- BKMtoveH 1-SA3 — I35, =2,5 A,

- BKrtoueH 1-SA4 — g5, =1 A,

B aBTOMaTU4YECKOM peXUMe NpU HU3KOM HarnpsKeHUK
Ha AB cHayana skniovawTcs Tpu pene (2-K1, 3-K1 1 4-K1)
N CBOMMW KOHTAKTaMM NOAKIIOYaloT BCE TpU CEKLUN KOH-
feHcaropos. NMpu Bo3pacTtadumn HanpsxxeHus Ha Ab B pe-
3ynbrare 3apsina nocrienosarensHo cpabarkisator Tpu no-
poroBbix yctpoicTsa (MY), BeINOMHEeHHbIX N0 OANHAKOBLIM
cxemam (briok 2, brniok 3, briok 4), nooyepenHo oTnyckatoT

pene 4-K1, 3-K1, 2-K1 n oTkno4alor coorBeTcraylolmne
KOHAEHCcaTopsl.

MY BbInONHEHO Ha onepaunoHHOM ycunuTerne ¢ UCnorb-
30BaHMeM TeEpMOKOMNeHCUpoBaHHoro crabunmrpora 2-VD6
B kayecTBe dopmuposarens .06pasyoBoro HanpsxeHns.
Bonbuion ko3 dmnuneHT yeuneHns OY no3eosser nonyynTs
BbLICOKYH TO4HOCTL nopora cpabareiBaHuns. Ecriv Hanpsixe-
Hue Ha Ab Hwxe nopora cpabareisaHmns 1Y, To Ha Buixoae
OY — Hu3koe HanpseHue, 1 Ha ynpasnsaiowmi 3neKTpon
TupucTopa 2-VS1 oTkpbiBatoLLee HanpsKeHne He nocTyna-
eT. B cocTosiHMM NoKost TpaH3UCTOpPHLIN KMo 2-VT 1 OTKpbIT,
n perne 2-K1 sknoveHo. Korga HanpsikeHne Ha Ab Boapac-
TaeT n npestbiwaet obpa3yoBoe, Ha Bhixoae OY nosenser-
CSl BLICOKWIA YpOBeHb, cTabnnntpoH 2-VD4 “npobusaercs”,
W Ha ynpaBnsalLnA 3nekTpog Tupucropa 2-VS1 nocryna-
eT oTKpbiBatloLLee HanpsukeHne. OTKPLITLIA TUPUCTOP LLYH-
TupyeTt pesnuctop 2-R3 n BXogHyO Lenb TpaH3WCTOpPHOro
KIoua, KOTopLIv 3aKkpbiBaeTcs, v pene 2-K1 ornyckaer.

B A3Y HeT gednUNTHBIX pagMoKOMNOHEHTOB. B kave-
cTBE cunoBoro tpaHcgopmaropa 1-T1 ans nutaHns as-
TOMaTUKW MOXHO npumeHnTb Nobon TpaHchopmarop
mowHocTelo 30...50 Bt ¢ HanpsxeHWeM Ha BTOpUYHOW
obmotke 24...25 B (Hanpumep, TpaHcgopmarop TH36
mollHocTelo 30 BT, B KOTOpOM yeTbipe BTOpUUHbIe 06-
MOTKKM 1o 6,3 B BknilodeHbl nocrnenosarensHo). B kave-
cTBe curnoBoro TpaHcgopmaropa 1-T2 ucrnonesyerca ne-
peaenaHHeln TpaHcopmarop TC270, B KOTOPOM CHATHI
BCe BTOpUYHbIE OBMOTKN M HAMOTaHbl HOBbLIE NPOBOAOM
N3B 3,0 mm no 60 BUTKOB Ha kaxaoW Karylwke (nBa
cnos no 30 surkoB). Nocne cbopku TpaHcgopmaropa

06MOTKM BKNIOYEHb] NOCrie[0BaTensHo, U Ha BeIXoae no-

ny4aeTcsi HanpsixkeHune okono 42 B. B npuHuyune, nopoun-
et roToBbli CUNoOBOW TpaHcgopmarop, obecneunsalo-
LM BeIXOgHOe HanpsixeHne 42 B (36 B) npn MoLLHOCTH
nopaaka 200 Br. Mpy 3TOM eMKOCTH racaiunx KoHaeHca-
TOPOB MOTYT OTNNYATLCA.

B A3Y ucnonbsoBaHut pene tuna PKC3 (nacnopt
PC4.501.200) ¢ MOLLHbIMW KOHTAKTaMM1 U CONPOTUBIIEHN-
em obmoTok 180 OM. Anoael 1-VD5...1-VD8 Buinpsimure-
s 3apsiakM yCTaHaBnvMBalTes Ha TennooTeoaax nnoiua-
Abto 200 cM2, TpaHaucTopsl 2-VT1, 3-VT1, 4-VT1 — na
Tennooreopax rnoiaasto 10 cM2, a crabunurpoHsl 2-VD5,
3-VD5, 4-VD5 — na TennooTBoaax nnowaasio 10 cm2.
Onopbl 1-VD1...1-VD4 MoxHO npumennts K202 c nio-
6ou 6ykson; 1-VD5...1-VD8 — nitobble C lyae=10 A (0243,
0246 v 1.n.). A3Y cobpaHo B mMeTannuyeckoMm Kopnyce
pasMepammn 400x200x300 mm.
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Hacrpowka npaeunbHo cobpaHHoro A3Y chaktudecku
CBOANTCS K BbICTaBreHnio noporos cpabarbiBanus MY 1,
MY2 1 NY3 ¢ noMoLklo NOACTPOEUHLIX pe3ncTopos 2-R11,
3-R11 n4-R11. Ana sroro Bxoasl 1Y noagkniovalotes K na-

6opaTOpHOMY UCTOYHWKY NUTaHWS C
NfaBHON PEryrnnpoBKON BbLIXOAHOrO
HanpsbxeHns B npepenax 12...16 B.
Ha uctodHnke noovepeAHo BLICTaB-
NATCH HYKHbIE BLIXOAHLIE Hanpsixe-
Husa (13,5 B — ana NY3, 14,0 B —
anany2 14,5—B anaNY1) nnopa-
CTpoeyHbIMKU pe3uctopamn 4-R11,
3-R11, 2-R11 ycranasnusalorcsa He-
obxoanmMble noporn cpabarwiBaHmns
(nepef HacTpPoOMKOW NOACTPOEYHbIE
pe3ncTopbl BLIBOAATCA Ha Makcu-
marbHbId nopor cpabarbiBaHns). B
KayecTBe NOACTPOEYHLIX Pe3NCTOPOB
nyylwe NpMMeHUTbL NOTEHLMOMETPSI
Tina NN3.

B ceoem ycTpoiicTee s 3anan crie-
Aylolune NOoporoBble 3HaYeHus Ans
KOMMYyTaLnK:

- Npu HanpsbhkeHnn Ha Ab 13,5 B
cpabarteiBaet Y3 (briok 4), otnycka-
etT pene 4-K1 n otkniodaerca cekuns
3 koHgeHcaTopos (1-C3);

- npu 14,0 B cpabarbiBaet MNYy2
(Bbniok 3), otnyckaet pene 3-K1 v or-
kntovaetcs 2 cekuus (1-C2);

- npn 14,5 B cpabarsiBaer MNY1
(briok 2), otnyckaet pene 2-K1, ot-
kntodaetcs 1 cekums (1-C1) n npekpa-
waetca 3apsaa Ab.

B cnydae nponanaHuns HanpskeHns
B CETW U ero NosABrieHns cHayana Mo-
rYT BKMIOYNTLCS BCE TPU CEKunn, HO
Bhocrieactemmn A3Y ycTtaHOBUTCH B
TOT pexuM, 4To Bbin 4O UCYe3HoBe-
HUs HaNpsxeHuns.

Cneayet 3aMeTUTL, YTO OaHHoe
A3Y Heob6x00umo ucnons3oeams
mosbKo ¢ nodknroyeHHol Ab. Kopor-
Koe 3aMblkaHue Ha Bbixoae A3Y He
NPVMBOAMNT K BbIXoAY ero n3 crposa. MNo-
3TOMYy Ans npoBepku ero paborocno-
COBHOCTHN B pYUHOM PEXUME MOXHO
NpOCTO 3aKOPOTHTL Bhixoa A3Y. Mpu
aToM Tokn 6yayT Heckonbko Bonblle,
4YeM c noakntoveHHou Ab. B aBtoma-
TMYECKOM PEeXUMe B Criydae nrnoxoro
KOHTaKTa Ha KneMMax akKymynsropa
pPe3Ko BO3pacTaeT BLIXOAHOE Hanps-
xeHne (bonbllie noporosbix), n A3Y

oTkntovaert 3apsgky Ab. Camo A3Y He BLIXOAUT M3 CTpOS,
opHako Ab He nonydaer nonHel 3apsg. Ans obecnede-
HMA XOPOLLIero KOHTaKTa XefiarenbHO NPUMEHATL NpoBOAa
C HaKngHbLIMN XOMYTamMn 1 BONTOBON CTANKKON.



Boaspaujascb K Hane4araHHOMY

(“PM” Ne3/08, C.12)

JawmuiaeMcH. ..

MNpw akcnnyartayumn caenaxdHoro BN
BbIAIBUMIMCb HEKOTOPLIE 0COBEeHHOCTH,
Hanpumep, cront o6parnts BHUMA-
Hue Ha ero paboTy C peakTUBHOW Ha-
rpy3koi WMHAYKTUBHOMO Xapaktepa,
ocobeHHo npu BkNoveHun BN ¢ noa-
COeAMHEHHOW Harpy3kow, Korpa Bce
anemeHTol 6noka elle He BbIWAN Ha
CBOW peXXnMbl.

Cyaure camMn, MO 3HaKOMbI Noa-
kntounn k Beixody bl napannensHo
ABe MollHbIe aBToMO6MNbHbIE Chpe-
Hbl M BKMtounn bl B cetb... YBennum-
Baloleecs HanpsbKeHWe Ha Bblxoae
6noka npuBeno K BO3HWKHOBEHUIO
3C camonHaykymm Ha obmoTKax cu-
PeH, KOTOpasi okasanace NpUNoXeH-
HOR K perynvpyloijemy TpaH3ncropy
n Bceh cxeme crabunuaaropa “caa-
An". B pesynerare nonesow TpaH3unc-
TOp BblWern U3 CTpos.

B nopobHeIX cnyvasx, B cny4asx
3apAOKM aKKyMynaTopHbix 6arapeint ot
Takoro 6noka nMTaHWUA M nCnonbL3oBa-
HUA ero B cxemax 6ecnepeboiiHoro
nutauma Ha Beixoae BIN nocneposa-
TenLHo (B NpAMOM HanpaBneHuun)
BKMKOYaETCA MolyHbIR gnoa WoTkn.
CrabmnnTpoH Mexay WCTOKOM M 3aTt-
BopoM MT nyuwe ButBUpare ¢ Hanps-
*eHvem ctabunnsaumm, pasHsim 10 B.
KoHgeHcaTopbl 6onblwion eMKOCTH Na-
pannenbHo Beixody BN nogkniovars
HexenartensHo, Tak Kak OHW yBenuyn-
BalOT BpeMA peakunm 3awyutel 6noka
oT K3.

OpHako, Npy NUTaHNUN 4OCTATOUHO
MOLLHBIX KOHCTpYKuunit noboe noc-
nepoBaTensHoe COnpoOTUBIEHNE B
uenn nuTaHnsa (coeanHNUTEnbHLIE
npoeopaa, 3ailynTHble gnoasl U np.)
NPUBOAMT K NAfEHUIO HaNpAXeHUs
Ha HeM, TeM GonbleMmy, yem 6onb-
e 3To conpoTueneHne n norpebns-
eMblit Harpy3kon Tok. B pesynberare
¢ 6onbWNM TpyaOM nonyvyeHHas
npekpacHas crabunusauna Hanps-
XKeHUA yxyalwaercsa. Moatomy npu

6onbuinx tokax (6onee 10 A) uene-
coobpasHee oCyLLECTBNATL 3alLNTY
crabununsaropa ot 34C camoungyk-
UMKN Harpy3kn 1M NepenorntoCcoBKK,
HanpuMep, 3apsxaeMon akKkymyns-
TopHown 6arapewn cornacHo puc.1.

Puc. 1
FU1
Crabunusartop VD1ZS ZS vbDz *

MNpepoxpaHnTens, BKMOYaeMbli
nocrefoBartenbHoO C Harpyskow,
paccunMTLIBAaeTCA Ha MakCcumanb-
HbI TOK, NoTpebnaembli Harpy3Kkown.
Crabunurpon VD1 orpaHunumsaer
aMnNnUTyay NOMoOXMTenbHbIX UM-
NynLCOB, BO3HWKAKOLLMWX NPKU BKIIO-
YEHWUWN Harpyskn, cofepxaiuen nH-
AyKTMBHOCTU. Hanpsaxeune crabu-
nu3aymn ctabunurtpoHa [OMXKHO
6bITb YyTb BbILWE BEIXOAHOrO Hanps-
)eHus crabunusaropa (14,0...14,2B
npn Ug,x=13,6...13,8 B), a
MOLLHOCTL gocCTaTtodHa ANA
“nornoiyeHuna” NoCTynawmx
Ha Hero MMnNynbLCcoBs (nono-
KNTENBbHOW MONAPHOCTWN).
Bmecto VD1 MOxHO BKNtO-
YUTb HECKOoNnbKo crabunnr-
pOHOB (NapannensHo 1 noc-
rneposarensHo, nogob6pas nx
no HanpsxeHunto ctabununaa-
unn). ,
BuinpamurenscHelit guog VD2 cny-
XUT Aans 6onee HapexHoOW 3alUTLI
crabunnaaropa ot NepenoniocoBKN CO
CTOPOHbI BbIXOAA, NMOCKOMNLKY AONYyC-
TUMbIA NpAMOW TOK CTabUnNUTpoHoB
6onblle npeaensHoro Toka crabunu-
331, HO OH 3HAYNTENLHO MeHblue
MakCMMansHoro NPAMOro TokKa Moll-
HbIX BbINPpAMUTENbLHLIX AUoaos. Ha-
npuMep, Npnm MakCUManoHOM TOKe
Harpy3ku 30 A npeaoxpaHuTens Aon-
eH 6bITb paccunTaH Ha ToK nopsaaka

Puc. 2 VD1
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B.BECE[INH, UASLAQ,
r.TioMeHb.

35 A, a VD2 — Ha MaKkcuManbHbIR TOK
50...100 A).

. Opyrm BaxKHbIM BONPOCOM, BO3HW-
KawlyMMm npu cosgaHun takoro brl,
AIBNAETCA W3roTOBINEHWe CWUIMOBOTO
TpaHcgopmartopa. MNMpu noabope
“yero-Hnbyab roToBOro” BO3HWUKaeT
WCKYLIE HWE BKIMKOUNUTEL BTOpUYHbIE 06-
MOTKM HECKOIMbKMX MEHee MOLLHbLIX
TpaHcgopMaTopoB NapanmnensHo,
41066l NONYUNTE HEOOXOANMLIN TOK,
Tak nocmynamep Hesb3s, NOCKOMbKY
oauH TpaHcdopmarop Byaer pabo-
TaTb Ha ApYrow Npu Manewnwen pas-
HULE HanpsXeHW Ha BTOPUYHbIX 06-
MoTkax. B kpaHeM cnyvae, MOXHO
3anapannennTb BTopuyHLIe 06MOTKH
OAHOrO NPOMBILWLIIEHHOrO TpaHchop-
Maropa, €Crnun OHW CTPOro MAEHTUY-
Hbi (HanpuMep, y TpaHcdhopmaTopos
Tvna TAM).

Nyuwe kaxgyo BTOpUYHYto o6moT-
Ky (napy o6MoToK ans BhinpaMuTe-
s CO CpeaHeur TOYKON) Harpy3unTb Ha
oTAernbHbIY BLINPAMUTENb, a8 YK Bbl-

Usbinp.

X0Abl BbINpAMUTENER COEQUHUTE C
o6uwmm koHAeHcaTopom cuneTpa,
KaK nokasaHo Ha puc.2. B atom cny-
4yae OCyLeCTBMAeTCA NonHas pas-
BAA3ka 06MOTOK pasHbIX TpaHcgop-
MaTopoB Apyr oT gpyra. MaeHTunu-
HOCTb 3MEeMEHTOB BLINPAMMUTENS,
KOHEYHO, xenatenbHa, Ho Hebonb-
Wwas pasHuua B HanpsKeHUAX BTO-
pyuHbix 06MOTOK NpUBEAET NNLLL K
TOMYy, YTO C OAHOrO TpaHcdopMaTo-
pa 6yaer 6parbca 4ytb Gonbuian
WN1 MeHbLlas MOLWHOCTE.



AINIEeKTPOHHOEe perne

Ha TUPUCTOPHO-TPAH3UCTOPHOM

Msaecmo MHOXECTBO 3r1eKTpOH-
HbIX pene BpeMeHW pasnunu-
HOW crioxHocTn. O6wMM HepgocTaT-
KOM CXeM Ha aHanoroBbLIX Kniouax C
BpeMasanaowmmn RC-uenoukamm
ABMSAETCA HN3Kas cTabunbHOCTD, no-
CKOMbKYy N0 Mepe paspsfa KOHAeH-
caTopa NpOMCXOAWUT CHUXEHWe no-
TeHunana Ha ero obknagkax, 4YTo
NPMBOANT K yBErMYeHWo NafeHns
Hanps>KeHWs Ha TpaH3UCTope, CHMU-
KEHMIO HANPSHKEHNA NUTAHNSA KaTyLli-
Ku pene v np.

TpaH3NCTOPHbIN KIoY U BpeMsisaaa-
LY Uenouky. TMpMCTOpHO-TpaH-
3UCTOPHbIW KN4 COCTONT N3 TUPK-
ctopa VS1 n tpaH3suctopa VT2, K
KOTOpOMY NoOAKIoYeHa KaTylKa
pene K1. Bpemsizsapatowasn vuenou-
Ka COCTOWT U3 HAKONMUTENbHOMO KOH-
Aexcaropa C1, peauncropos R1, R2
W ycunutens Ha TpaHauctope VT1.
Omuttep TpaHsuctopa VT1 coeanm-
HaeTca ¢ 6ason Hepes LUenouky ob-
paTHOW CBA3KN, cofep:Kaiuyl nop-
CTpoeuHbI peanctop R4, peancrop
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pere B xadecTBe nepekntovarens
TPaH3UCTOPHOrO KIl0Ha MCNOSMb30-
BaH TUpUCTOP, aHanorMyHo ycrpon-
ctBy m3 [1]. NpuHynn pabotsl TMpK-
CTOPHO-TPAH3MCTOPHOrO KIrloya oc-
HOBaH Ha TOM, UTO, OTKpPbLIBAsACH, TU-
pucrop co3faet Ha 6ase TpaHauc-
TOPHOro Krlo4va nonoxuwrenbHoe
cMelleHne, a 3aKpblBasaCb — OTpH-
uarensHoe. 3TnM gocturaercs Gol-
CTpoe NepeKniovyeHne BoIXOQHOTO
TPaH3NCTOPHOro KnkYa No KpyToWn
XapakTepucTuke.

Ha puc.1 nokasaHo anekTpoHHoe
pene, coaepxaiiee TUPUCTOpPHO-

A.ANEKCEEB, B.AINEKCEEB,
r.Nepmb.
E-mail; svagner@inbox.ru

KIro4ye

R3 n crabunutpon VD1. K amurre-
py VT1 yepes peauctop R6 n gnoa
VD2 nogkntovyeH aHon TMpuUctopa
VS1. Yecrpoucteo cobpaHo Ha ne-
YaTtHOM nnarte, vyepTeX KOTOpOW
npuvBeaeH Ha punc.2.

Ons Toro urobul cxema pabora-
na, HeobxoanmMo npaeuncHoO Noao-
6paTb CONpOTUBNEHUS TOKOOIrpaHu-
YMBAOILYNX PE3UCTOPOB, KOTOpbLIE
3aBUCAT OT TOKA yAepXKaHNs TUpK-
ctopa. Y tnpuctopoB KY101 tokn
yAepXaHna no nacnopTHbIM AaHHbIM
MOTyT cocTtaBnate oT 2 go 15 MA.
Kak nokazana npakTtuka, ToKu yaep-
xaHna KY101A(B) — 10...15 MA,
KY101I(E) — 2...5 MA. B paccmar-
puBaeMbix yCTpONCTBAX NpUMeHsn-
cs Tmpnctop KY101E ¢ TokoM yaep-
waHua 3,32 MA.

YctpoictBo Ha puc.1 pabotaet
cneayowmnm obpasom. MNpu Haxa-
™K KHoNkM SB1 BKnovwaeTcs uenb
6bicTporo 3apsaa koHageHcartopa C1
yepes HW3KOOMHbLIN pe3nctop R1T.
MNocne ero 3apsaa nonoXuTensHoe
HanpsxeHne Ha 6ase oTKpoiBaet
TpaHauctop VT1. Yepes pesncrop
R7 Ha ynpaBnslolnin anekTpoa tm-
pnctopa VS1 nopaertca nonoxu-
TenbHoe cMelueHne, U TUPpUCTOp
TakxKe OTKpblBaeTcA. 3a cyer mano-

R4

81




rO CONPOTMBNEHMNS OTKPLITOrO TUPK-
ctopa Ha 6ase tpaH3uctopa VT2

BO3HWKaeT oTpuyarenbHoe cMmeule- |

Hue, oTkpbiBawiyee ero. TpaH3uc-
TOpHbIA Kknitou VT2 Bknovaer pene
K1, KOHTaKTBl KOTOPOro KOMMYTUPY-
0T Kakoe-nnbo ncnonHutensHoe
YCTpOWCTBO (Ha cXeMe He nokasa-
HO).

Mocne ornyckaHua kKHonkn SB1
koHAeHcaTop C1 MepneHHo pasps-
XaeTcsa, U HanpsxXeHne Ha Hem
ymeHbuaercs. lMNponopyMoHansHo
CHUXaeTCst HanpsxeHNe Ha IMUTTe-
pe VT1, Tok yepe3 Tupucrop VS1
yMEHbLWAaeTcs, U Koraa oH craHer
MeHbLe ToKa yaepxaHus (3,32 MA),
Tupuctop 3akpoetcs. OTpuyarens-
Hoe cMeljeHne Ha 6ase VT2 ncue-
3aeT, VT2 3akpeiBaercs n obecroun-
Baet pene K1.

Bpemsa BbigepxKn faHHoro pene
COCTaBMseT, B 3@BUCMMOCTU OT no-
NOXEeHWA ABMUXKKA NOACTPOEYHOro
peauctopa R4, 0...30 MuHyT {(C no-
rpewHocTso 2...3%). Ains ycraHo.-
KW MakcuManbHoro BpeMeHm Beiaep-
XKW Npwn Hanaake obuiyo Touky pe-
3ncropoB R8 n R9 orcoeaunstor or
TUpUCTOpa M noaknoyaloT Kk obue-
MY npoBOAY Yepe3 avoa, C naaeHn-
€M HanpsKeHwus, NpUMepHO COOT-
BETCTBYIOLINM OTKPLITOMY TUPUCTO-
py. Monbopom peanctopa R8 (npu
HeobxoanmocTun n RY) ycranaenusea-
0T TOK 2,7...2,9 MA {4NA KOHKPETHO-
rfo TUpucTopa), COOTBETCTBYIOLNNA
npumepHo 90% obuijero Toka yaep-
XaHusa Tupucropa (3,32 MA). Oc-
TanbHoOW Tok ygepxaHus obecneun-
BaeTcs Jvepes uens nuraHus. MNop-
KIMIOYMB TUPUCTOpP Ha MecTo, 3aps-
xawT koHpeHcatop C1. Korna pene
K1 BKNIOYNMTCA, 3aMbIKalOT BLIBOALI
KoHaeHcartopa C1, n pene forKHo
6bICTpO OTKNIOUNTBCS.

Bropoi BapwnaHT ycrpoictBa
(pmce.3) otnnuyaeTca Tem, YTo aHoa
Tupuctopa VS1 nogkrirouaercs K uc-
TOMHWUKY NUTaHUA Yyepes 3afatymk
Toka (nocTpoeyHbid pesnctop R8 u
ToKoorpaHuumsatounin R9). Perynsa-
Topom R8 HacTpanBaeTcs Tok TUpK-
cTopa, KOTOpbliA Takke NM3MeHseT
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Bpemst BuiAepxkn pene., OcHoBHOE
HasHaveHne 3aparumka — noabop
YCTaAaHOBOUYHOrO ToKka (M3 yCcnosus
90% ToKa ynepxaHus TWpuctopa)
Jyepe3 Tupucrop. Anoa VD3 yerpa-
HAeT A0NOMNHUTENLHY CBA3b 6asbl
TpaHauctopa VT2 ¢ nncoM nuta-
HWA Yepe3 aneMeHTLl 3apartvyuka
ToKa. B paHHOM ycTpoicTBe Krlou
cobpaH Ha TpaH3ucTope VT2 CTpyk-
Typel n-p-n.

MpuHunn paboTel ycTpoWcTea aHa-
noruyeH npeablaywinm. Quog VD4
yCcTpaHsieT cBaA3b 6asbl TpaH3ncTo-
pa VT2 ¢ obwmm nposogom yepes
CBETOAMNOA onTonapbl nNpu 3akpbl-
TOoM hOTOCMMUCTOpPE onTonapel, a
crabunurtpod VD3 yBenuunsaer
obuiee nageHne HanpsxeHus B
uenu ceeToaMoaa OnTpoHa, KoTo-
poe He QOMKHO BbITh MeHbLUE Lenn
dorocumucrtopa.

Puc. 4
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JOnexTpoHHOE pene Ha CUMUCTOP-
Hou ontonape VU1 tuna MOC3063
mnnn MOC3082 niobpaxeHo Ha
puc.4. [lpoBeAeHHbIE UCNBITAHNSA
nokasanu: TOK yaepXaHus JaHHbIX
onTpoHos coctasnsaer 0,4...0,6 MA.

Ana oTkpeiBaHMA hoTocCUMUCTOpa
[OCTatoyeH KpaTKoBpeMeHHbLIA M-
nynLc TOKa uYepe3 cBeToAMoa, M
KMo nepexoaunT B pexxum anopa. C
ycraHoskou ctabunurpona VD3 npu
ROCTUXEHUN onpepeneHHoro Ha-



npseHWA Ha amuTTepe VT1 (npun
pa3psae C1) ctabunutpoH 3akpbl-
BaeTCA, TOK Yepes CBeTOAN0 ONTO-
napsbl Npekpawjaercs, U octaeTcs
TONLKO TOK Yepe3 (hoTOCUMUCTOP
ontonapsl. 3To faeT yBenudeHue
BpeMeHwu Bblaepxkn pene. KoHpeH-
catop C2 cnyut anst yBenmyeHns
umnynesca BkntydeHns VU1 npu
6onbLWOM CONPOTUBINEHNN TOKOOT-
paHnunBalero peancropa R5.
Crtabunutpon VD2 3awnuiaer cee-
ToAMOL onTonapbl, MakCMManbLHO
AONYCTUMBIA TOK KOTOPOTO JOCTUTa-
€TCH NPUN HanpsXKeHUn Ha CBeToAMN-
oge 1,5 B. laHHbIi poTOoCMMUCTOP
MMeeT OYeHb Manbil TOK yaepxa-
HWA, NO3TOMY BbIXOAHOW KIOY Bbl-
NOMHeH Ha COCTAaBHOM TPaH3UCTO-
pe VT2-VT3 ¢ Gonbwnm BXoAHLIM
CONpOTUBNEHNEM.

Mpwn noabope pesncropos R6 n R8
C YKa3aHHOW eMKOCTbI0 KOHAeHcaTo-
pa C1 MoxHO fobutbcs BpeMeHMn
Bolgepxkn 0...40 MuHYT (C norpeLu-
HOCTbI0 oKono 2%). OcHoBHOe aoc-
TOMHCTBO KIlloMa Ha ontonape —
KpyTas XapaKTepucTuKa Nepeknove-
HUs.

Bropoit BapuaHT 3MeKTPOHHOro
perne Ha onTonape (TPaH3UCTOPHON,
Tuna PC817 ¢.SHARP) npuBepeH
Ha puc.5. MNpn kKpaTKOBpeMeHHOM
HaxaTuu kHonkn SB1 aapsixaertcs
koHpeHcatop C1. NMonoxntencHoe
HanpsaxXeHWe Ha 6ase oTKpbiBaer
TpaH3nctop VT1. SMUTTepHBIA TOK
npoTtekaeT Yepes cBeTOAMO ONTONa-
pel VU1 1 oTKpbIBaeT ero ¢potoTpan-
3UCTOP, KOTOPLIA, B CBOI ovYepefb,
nopaeT oTpuuaTenbHoe cMmeuleHne
Ha Ha3y TpaH3anctopa VT2 n oTkpbI-
BaeT ero. TpaH3ucTop BKIlovaeTt
pene K1.

Mo Mepe pa3spspa KOHAeHcaTo-
pa C1 cHMXaeTca HanpsxeHWe Ha
3IMUTTepe TpaHanctopa VT1, n Tok
yepes ceetopgmog VU1 yMeHblwa-
etca. ConpoTuBrneHne nepexoaa
KONMeKTop-aMutTep poToTpaH3n-
cTopa onTonapbl Bo3pacraer, TOK
6a3bl TpaH3UCTOpPHOro Knwuva VT2
yMeHblWaeTCs, 4YTO NPUBOAMUT K
CHUKEHUNIO KOMNMEKTOPHOro ToKa mn

oTknt4veHuw pene K1. Makcu-
ManbHoe BpeMs BbiJepXKW 3TOro
pene coctasnser 15 MuHyt. Bee
MCNbITaHNA NPOBOAMNUCL Ha pene
tMna MN323 c conpoTneneHnem ka-
Tywkn 68 OM.

kHonky SB1, kntoy ontonapsl VU1
OTKpbiBaeTcs. PasMbikawTt SA1.
KoHpeHcatop C1 nocteneHHo pas-
psxaeTcs yepes onrtonapy. MNpwu
TOKE, MeHblleM TOKa yaepxaHusa,
Krioy 3akpeiBaeTcs. [10 pe3komy oT-
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[ns koHTpona napamMeTpoB ONTo-
nap WnuM TUPUCTOPOB MOXHO BOC-
Nonb30BaTLCHA CXEMOW, npuBefeH-
HOW Ha puc.6. B yens kniova onto-
napbl NUTaHMe nofaloT Yepes TOKO-
orpaHuumBalouinn pesnctop R2 n
mMunnuamnepmetp P1 (tectep vnn

KMNOHEHWIO CTPErNKn Munnvamnep-
MeTpa onpeaensitoT MUHUMaInbHLIA
TOK yaepXaHnsi. AHanoru4yHo npo-
BOASAT NpOBepKY TPUOAHOTO TUpUC-
Topa. CBetoanoa HL1 cnyxut ans

KOHTpOns.
Mpn HanpsbxeHUn nurtaHuna 12 B
N eMKOCTWU KOHaeHca-

topa C1 po 5000 mkd
Puc. 6 MOXHO 3adUKCUpo-
R12x ’D’j SB1 )
<7 BaTb MOMEHT OTKIO
HL1 YeHWs TMpUcTOpa C
)?A”3075M SA1 TOKOM yAepxaHuna no
6@ ’—+/12—é> 30 MA. MNpu 6onbluem
VU1 (+24 B) TOKe yaepKaHUu name-
penns ynobHee npoBo-
é c1* ONTb C UCTOMHUKOM NK-
* 2200 mk TaHus 24 B.
? x40 B
Nureparypa

MynbTUMETp Ha npeaene naMepe-
HWA NOCTOAHHOrO TOKa). [ns ncrou-
HWKa NMTaHWA HanpsixXeHnem 12 B
n npu conpotueneHnn R2 10 kOM
[OCTATOYHO YyCTAHOBUTL Npefen U3-
MepeHun tectepa 3 MA. BknruawTt
SA1, KpaTKOBPEMEHHO HaxXWMawT

1. A Anekcees, B.Anek-
ceeB. MaHernb KOHTPOMS U ANArHOCTN-
KM CUTHanbHbLIX Namn Ha TpaHcnopT-
HbIX cpeacTBax. — Paanoniobutens,
2008, Ne3.

2. KybnaHosckuin A.C. Tupuctop-
Hble ycTpouctea. — M.: Pagno un
Cssa3b, 1987.



B.XBOCTUK,
c.l{apenapoeka
XapbkoBckom obn.
E-mail: xvw33@mail.ru

aqncraHumoHHoe
ynpaBerneHve

POHTaAHOM

Mpegnaraemoe ycTpoicTBO Npea-
cTtaBnsieT coboi 4-kaHanbHbI penei-
HbI# KOMMYTaTOP C MUKDOKOHTpONNEp-
HbiM ynpasnexsvem. S paspaboran ero
Ans ynpaeneHns oHTaHoM, Iae 2 Ka-
Hana ynpaensioTr Hacocamm, a ewle 2 —

Tabn. 2

s E ' - .

MpnsHaamMm nam-
MoYeK NOACBETKM.
Ho obnactb npu-
MEHEHWS Takoro
KOMMYyTaTopa ropasao wwupe, roCcKonb-
Ky OH NO3BONSET BKNIOYATb W BbIKNHOUaTL

UCTONMHUTENBHBLIE YCTPONCTBA, NOAKMIo-
HEHHLIE K KOHTaKTaMm pene, 1o pasnuy-

Kon Peakuun Kon Peakuun
11 | Bxmouuts nopt O 01 | Beixouuts nopt O 220 B
12 | Bxmouuts nopr 1 02 | Boignoumrs nopt 1
13 [ Bxroumtsb noptel O 1 1 03 | Buixrouuts noptol O u 1 X1 VD1 VD3
14 | Bxiouuts nopT 2 1 3BykoBOM curHan | 04 | Boik/iouuTts NnopT 2 1 3ByKOBOW curHan 1N4007 1N4007
() (') 2 T
15 [ Bxmoduts nopt 3 1 3ByKoBOI curHan | 05 | Beiknioumnts NopT 3 1 3BYKOBOW cUrHan q*
(“nv-nnk”) (“InK-rvk”)
vD2 VD4 C1
16 | Bkmountb nopThl 2 M 3 U 3BykoBbie | 06 | Buikiouuts nopTel 2 u 3 1 3ByKOBbLIE R1 1N4007 1N4007 | 1000mK
curHans! (“rivk” u “nve-nuk’) curHane! (‘i 1 “nuk-nuk’) X3 330
17 | Bouuts nopThl O 1 2 1 3BYKOBOW 07 | Boikmoumtb rnopTsl O 1 2 1 3ByKOBOMK =
curtan (“nux’) curHan (‘nv’)
18 | Brmountb roptsl 1 1 3 1 3BYKOBOIA 08 | BbikroumnTs noptsl 1 U 3 1 3BYKOBOIA “Tenedron” VD5
cvrHan (“rvk-nuk’) curHan (“nue-nuk™) 1N4007
19 | BrrounTb Bee 4 nopTa v asykoBble | 09 | BioumnTb BCe 4 NopTs U 3ByKOBLIE —71—}1 | R3 VD6
curans! (“nv-m “nvk-nuk’) curbansl (‘v v “nuk-nv’) X4 g2 330 1N40O7
10 |HBT peakuwm 00 |3aroMHUTb MopTbl, KOTOPLIB 330
npu c6poce ByayT akTBHbIMK
NMporpammumpyemoe A-OMUHEL,
r.MunHck.

32-KkaHanbHoe C/1Y
C nocrnegosaTesibHbIM UHTEepPdencom

DeTanu u koHcTpyKymus. KoHTpon-
nep cobpaH Ha nevyaTHoW nnate ua
hoNbFMPOBaHHONO CTEKNOTEKCTONUTA
TonwwHon 1,5 MM C ABYCTOPOHHEN Me-
TannmMaayue paamepamm 100x150 mm
(pmc.3), a BbIXOAHbIE PETUCTPbLl — Ha
nnarte pasmepamm 25x80 mm (puc.4).
PucyHku neyaTHeiX nnat paspabartbl-
BanUChb AN HaAHECEeHUs “OT pykn”,
4YTO AOMKHO YNPOCTUTL MX M3FOTOB-
nexve B pagnoniobnTenbCcKUx ycno-

(OxoHuanue. Hayano B NeNe3-4/09)

Busax. CoefnHeHNn, NoKasaHHble
LWTPUXOBON NUHMEN, BBLINOMHAITCA
TOHKUM MHOFOXWNbHBIM MPOBOAOM B
M30NALMN.

B ycTpoicTee MCcnonb3oBaHb! NOCTONH-
Hble peauctopbl TMNa MINT-0,125, nepe-
MeHHbie — CI13-386, koHaeHcaTopbl —
K10-17 (C1...C6, C8), K50-35 (C7,
C9...C16); ceeToaquopb! — CBEPXBLSPKUE,
yeTbipex LBETOB, AnaMeTpom 3 MM (Ha
nnare koHTponnepa) n 10 mMm, Tuna

E-mail: A_Odinets@tut.by

KUMM-15a — B BbIHOCHOWN TMpNAHAOE.
Oun pasmelLaioTcs B Yepenyiowencs
rocnesoBaTenbHOCTH (XOTS BO3MOXHbI U
[Dpyrve BapMaHTbl COHETaHNS CBETOU3ITY-
yawmx anemeHTos). Ans ynpaenexHns
6Gonee MOLLHOW Harpyskor, Hanpumep,
namramMy HakanMeaHusa MMM rMpNsHaa-
MM NApannensHO BKIFOHEHHbIX CBETOAK-
O[0B, BEIXOLHbIE PETMCTPLI HEOBXOAUMO
[OMONHWUTB TPAH3UCTOPHBIMW MM CUMW-
cTopHbIMK kKntowamy. Auogbl VD1...VD3



HbIM anroputmam. naeHas ocoben-
HOCTb YCTPOWCTBA — AUCTAHLUMOHHOE
ynpasneHWe No TenegoHHoM NUHUK. B
po3eTky “TenecoH” BKNOYaeTca 0BbIY-
HbI Tene®OH UNU paauoTtenedoH (anA
GecnpoBoaHOro ynpaeneHus TUN Habo-
pa — UMNyNbCHbIR). [lnuHa coeanHu-
TeNbHON NUHUU He KPUTUYHA U MOXeT
DOX0AUTb A0 HECKONLKUX KUNOMEeTpOB.

MutaHve cxeMbl MOXHO UCMONL30-
BaTb nioboe, Nk Bbl OHO BLINO AoC-
TaTONHbIM AN cpabartbiBaHuA KOMMY-
TUPYIOWUX pene U NogKNiveHHOro Te-
NecoHa. OneKTpOHHAA YacTb YCTpOW-
CTBa NUTAETCA OT UHTEerpanbHOTO CTa-

6unuaaropa HanpsxxkeHus DA1. Mukpo-
cxema DA2 — cynepBu3op, obecneun-
BaOWMA YCTON4MBYIO pabory MUKpO-
kKoHTponnepa DD1 BO Bpemsa BKNiOve-
HUA, BbIKNIOMEHUs UMK BpeMeHHOTO
fponanaHna NUTaIoLWero HanpskeHus.
Mukpokontponnep DD1. — Ttuna
ATtini2313. Nporpamma paborbl MUKpO-
KOHTpONnepa npvBeaeHa B Tabn.1 (pas-
MelleHa Ha canTe xypHana).

Ha tpan3ucrope VT1 cobpana cxe-
Ma punsTpauumn nomex, Tak Kak uHa-
Ye OHU ByayT cnbllWHL B TpyOke Te-
NegoHa unu pagvotenegoHa. TpaH-
auctop VT2 — knoM ana popMupo-

BaHWA UMNYNbLCOB ynpaeneHus. Tpak-
3ncropbl VT3...VT6 paGotaior B Khio-
YeBOM peXuMe, KOMMYTUpys OGMOT-
ku pene. Tpansuctop VT7 cnyxuT Ans
3BYKOBOTO KOHTPOMNA BKNIOMEHHLIX
nopToe, T.e. ANA obparHon CBA3MN.

3anaHve pexvMoB paboTkl yCTpon-
cTBa npoussoguTca Habopom AByX
umpp. Nocne 3agaHma oaHoM LU P
nporpamMma xaet 5 ¢ Ans Habopa cne-
Ayouwen, U Aanee 3ta uugppa obHy-
naetcA. Tak xe Npoucxoaut, koraa
knapetca Tpybka. Peakuma ycrpown-
CTBa Ha pa3nuyHole KOMBUHaUUM
uucpp npuBegeHa B Tabn.2,
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— nobble KpeMHMeBLie cpeaHen MOLL-
HocTi. KHorkn SB1...SB3 (tuna KM1-1)
n nepekntodarens SA1 (MT-1) pacnau-
BAIOTCA HerocpeACTBeHHO Ha nnare. [ins
HUX NpeyCMOTPeHLI OTBEPCTUS COOTBeT-
CTByIOLLEN KOHUIypaLmm.
MuKpoCcxeMbl BHIXOOAHOrO perucrpa
DD22, DD23 (puc.5), ynpasnsioume Bbi-
HOCHON TMpPNAHAON CBETOBLIX 3NeMeH-
TOB, KaK OTME4anoch Bhliile, NOAKMKMa-
KTCA K OCHOBHOW nnate KOHTpONNepa
BUTLIMK TApamu nposoaos. Wx BKNioye-
Hue (C y4eTOM QOMNONHUTENBHLIX UHBEP-
TUpYIOLWUX TpurrepoBs LLmuTTa) aHano-
ruiHo UMC DD18...DD21 (puc.1) KOoHT-
PONbHOro perucTpa, Ho AaHHble ¢ BLIXO-
Aa nepexoca “PR” nocneanen UMC
DD29 BbixoaHoro peructpa He mcronb-
3yIOTCH, NOCKONbLKY BBIXOOHOWN peructp

paboraeT TONbKO B pexvMe npuema (3ar-
py3ku) uHbopmaumu. Nutanmve BbIHOC-
HOW rMpNAHAbLI OCYLLECTBNAETCA OT OT-
AenbHOro CcTabunNManpoBaHHOMO UCTOY-
HUka Hanpsxenunem 12 B. Morpebnse-
Mbill YCTPOMCTBOM TOK He NpeBbliliaeT
0,6 A (nnkosoe 3HaueHWe NMpu OQHOBpe-
MeHHOM cBedeHUn BcexX CBeToaMoaoB), a
npu ucnons3osanuun UMC KP15331P24
— He npes.biliaeT 0,75 A. PekoMeHay-
€TCA UCTIONb30BaTh UCTOYHUK MUTAHUA C
MUHUManbHbIM TOKOM Harpysku He me-
Hee 1 A. OTO NO3BONUT yMeHbWUTL NO-
MeXM 110 Lenu nuraHus.

B kavectBe BycbepHbIX TPAHCNATOPOB
Ha OCHOBHOW Mnarte KOHTponnepa Wc-
NONb3yTCA MUKpocxeMbl KP1554 T2
(74AC14), NOCKONBLKY OHU CrIOCOBHLI
oGecneunTb BONbLLION BEIXOAHOW TOK (0

24 MA) 1 HenocpeCTBEHHO yNpasnAaTh
€MKOCTHOW Harpyskoi. [pu HeGonbLwon
AnvHe NuHum (A0 10 M) YacToTta CMHXPO-
HUSVPYIOWMX UMITYNBbCOB 3343ETCA MaK-
cumanbHon (100 kW), u ABWKOK noa-
CTpOeyHOro pe3ucropa R13 yctaHae-
nuBaeTca B NONOXeHWe, COOTBETCTBY-
1oLee MUHUManNbHOMY CONPOTUBNEHUIO.
Mpu yBenuyeHun aAnuHbl nunnmn (Gonee
10 m) BO3pacTaloT Nomexu, MHAyUMpYe-
Mble B CUrHaNbHBIX NIMHUAX CMEXHBIMU
nposoagHukami. Ecnu amnnutyna nome-
XU NpeBLICUT NOPOTroBOe 3HayeHWe Ha-
NpsXeHUA nepeKnioYeHUa BXOAHBLIX
Tpurrepoe LWMutTa, MOXeT NpoOM3ONTU
cBoi nepedaqn ganHbIX. [ns uckniode-
HUA Takon cUTyauuu npu pabore KOH-
Tponnepa Ha NUHUWU OTHOCUTENBHO
Gonbwon AnuHel (ot 10 go 100 M) pe-
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cKkonbKy mukpocxembl KP15331P24
(SN74ALS299) — TTNW-cTpykTyphl 1
noTpebnaoT AoCTartoMHO BonbLIoN TOK
A2XKe B CTATUMECKOM pexuMe (okono 35
MA), B BbIXOAHLIX perucTpax pekoMeHay-
€TCA UCTIONBL30BaTL MUKpocxeMbl KMOT
Tuna KP15641P24 (74HC299). Ha ocHos-
HOW e nnare KOHTponnepa BO3MOXHO UC-
Nonb30BaHWe perucTpoB nwboi cepum —
KP1554, KP1564 unu KP1533. Mpwu ot-
cytcteim SCIN3JY AT28C16-15P1 Mox-
Ho ucnonsaoeats O3Y crariieckoro Tuna
KP537PY10 (PY25). Mpw 3TOM, €cnu ectb
HeobX0AMMOCTb B ANMTENEHOM XpaHEeHUM
ynpaBnsaloLwWen NporpamMmel, HYXXHO MC-
MoNb308aTbL UCTOMHUK PE3EPBHOMO nnUTa-
HUA HanpsixeHuem 3 B, coctofwmin m3
Asyx anemeHToB Tuna LRO3 (AAA), koto-

bl BKNIOYEETCA Yepes pa3BA3biBaAoLLMIA

repmaHuesbiit Anoa Tuna A96, kak noka-
3aHo B [1].

MHTerpaneHbin ctabunuzarop DA1
(KP142EH5B) npu ykasaHHbIX Ha cxe-
M€ HOMMHAaNax ToKOOrpaHUHUTENbHBIX
pesuctopos R17...R59 B paauatope He

Hy)XQaeTca, HO eCi CynepbApKUX cee-
TOAWOAOB B PACTIOPSHKEHMMU HE OKAKET-
€A, MOXHO MCTONBL30BAaTL M OBbIYHbIE,

CTaHAapTHOM APKOCTK. Mpu 3TOM HOMK-

Hansl peauctopoB R17...R59 HyxHO
ymeHbWnTL B 3...4 pasa, a crabunuaa-
TOp YCTaHOBUTL HA paguarop nnoua-
Ablo He mMeHee 100 cm2. HanpskeHue
MATAHMA, KaK OCHOBHOW MNnaTbl KOH-
Tponsnepa, Tak U BLIXOAHLIX PErMcTpoB
MOXeT bbiTb BbiGpaHo B guanasoHe
9...15 B. lNpu ero ysenuueHun moul-
HoCTb, pacceusaemasn Ha IMC crabu-
nu3aTtopoe, Bo3pactaeT nponopLmo-
HanbHO NaaalowWemMy Ha HUX Hanpsxe-
Hu0, YacToTy nepekntodeHun ceetoau-
HaMUYeCcKnx KOMBUHALIN MOXHO M3Me-
HATL noAcCTponKon pesuctopa RY, a
CKOpOCTb 3arpy3kun — R13.
Mporpammuposaxme CAY. MNogrotos-
Ka ycTpowcTea kK paboTe 3aknouaercs 8
3aHeceHun CBETOAMHAMUYECKMUX KOMOU-
Hauui B namatb SCMNM3Y ¢ nomowbio
kHomnok SB1...SB3. BoamoxeH u anstep-

HaTUBHbLI BapMaHT; 3anMcarb ynpaens-
tOLLYI0 MporpamMmy, cOpMUPOBaHHY!O,
HanpuMep, No MeToauKe, paccMoTpeH-
Ho1 B [4], ¢ NoMOLLBLI0 CTaHAApPTHOrO NpPo-
rpammaropa, a 3arem ycraHosuts UMC
QCIM3Y B naHenbKy, pacnasHHyo Ha
nnare ycrponcrea.

B kavectse npuMepa npeanarawo
paccMmoTpeTb NporpaMMmupoBaHue ad-
dekTa “berywnin oroHs”. CunTtaem, Uto
Ao Hauana nporpaMmMmMpoBaHUA nuTa-
HUe OTKMIOHEHO.

Bknwouaem nuraHue. CeetoamnoAaut
HL3...HL11 cBeTuTLCA He AOfXKHbI
{cuetumku DD8.1, DD8.2, DDY9.1 — B
HYNeBOM COCTOAHMM). Pexum nporpam-
MUpPOBaHUA MHAMULIMPYET KpacHLIN cae-
Toauoa HL2.

1. OaHOKpaTHO HaXUMaem KHorMKy
SB1 1 KOHTpONUpyeM BKNtoUeHUe cee-
Toaunona HL12.

2. OOHOKparTHO HaXMMaeM KHOMKy
SB3. lNpu 3TOM NpoucxoAnT 3anuchb
TeKywen kombuHaumm ¢ oagHoBpeMeH-



HbiM OB6HOBNEHUEM COAEPXMUMOro KOH-
TponbHbIX peructpos DD18...DD21.

3. HaxumaeM kHonky SB2 1 KOHTpo-
fiupyeM noracaHue ceetoguona HL12
v BKnoveHue HL13.

4. Haxumaem kHonky SB3.

5. Haxumaem kHonky SB2 u KOHTpo-
fniMpyeM noracaHue cesetoamona HL13
u BKNtoueHne HL14.

6. HaxumaeM KHonky SB3.

7. NoeTopsiem n.n.1-6 Ao npoxoxzje-
HUA BKMNIOYEHHBIM CBETOAMOAOM BCEX
NO3ULINIA.

B npouecce nporpaMmupoBaHua Ha-
waTtue kHonkn SB3 conpoBoxagaerca
n3MeHeHneM KOMOUHaUUA ABOUYHOIO
Koga Ha Bbixogax cyetumkos DD8.1,
DD8.2, DD9.1, koTopbie oTobpaxaer
nuHenka ceetoguoaos HL3...HL11.
Mpumep nporpaMMupoBaHKa 3chdekTa
“Beryuian TeHb" paccMoTpeH B [1].

B yctponcTBO 3afioxeHa noteHUU-
anbHas BO3MOXHOCTb HapaulMBaHuA
Yyucna cBeToBLIX 3nemeHToB. bnaroga-
PR 3TOMY YCTPOWCTBO MOXHO MCNOSb-
30BaTb B Ka4eCTBe KOHTpofnnepa cBe-
TOMH(popMaLmoHHoro Tabno. Konuue-

CTBO 3MEMEHTOB rMpnsHabLl MOXeT f0-
CTUraTb HECKOMNbLKUX OECATKOB (MX
yaobHO yBenuumnBatb KpaTHO BOCbMM)
6e3 cyLeCTBEeHHOro M3MeHEeHMA NpoTo-
Kona nocnefoBaTenbHOro UHTepgen-
ca. HeobxoauMo nuiib ycTaHOBUTL
TpebyeMoe KOfMUYECTBO KOHTPONLHBLIX
M BbIXOAHbBIX pErMcTpoB M COOTBET-
CTBEHHO U3MEHUTL YACHIO TAKTOBbLIX UM-
NynNbCOB CUHXpOHMU3auuu. EctecTeeH-
HO, HY)XHO YYUTHIBATb U3MEHEHUE auna-
nasoHa agpecoB JCMM3Y, coorteer-
CTBYIOLLIErO OAHON CBETOANHAMMUYE CKOMN
KoMmBuHaumm. '

Ecnu HyXHO ynpaBnsaTs rMpsisiHOoW,
YUCAO 3NEMEHTOB KOTOPOW NpeBbitla-
€T COTH0, HeoOXOAUMBI AONONHUTENb-
Hble BydepHuie peructpul. Mpu atom
nepefaya AaHHbIX B BydhepHble peruc-
Tpbl ByaeT npousBoguTsca ¢ Bonee
HU3KOM TAKTOBOW YacTOTOMN, a B BLIXOf-
Hble perucTpbl, NOAKMOUYEHHBIE K UX Bbi-
XofaM, flaHHbie byayT nepenucoLiBaTsb-

CA nocne 3aBepuleHUA nepegayn gaH-.

HbIX B BydbepHbte. OTo NO3BONUT nepe-
AaBaTb bonbliMe naketbl JaHHbIX MO
FIMHUAM NOCNEeAoBaTeNLHOrO MHTEp-

denca HenocpeaCTBEHHO B MOMEHT
oToDOpaxeHun TekyLen CBeToAnHaMu-
YyeCcKoh KomOuHauuu. EcTecTtBeHHO,
npu aTom notpebyerca HEKOTopoe yc-
NOXHEeHUe npoToKona.

Mo BceM BonpocaM, CBA3AHHLIM € pe-
anu3aumen nocnenoBaTenbHOMo UHTep-
heiica B CBETOAUHAMUUECKUX YCTPOW-
CTBaX, MOXHO MONYYUTL KOHCYNLTaLUIO,
HanpaBMUB 3anpoC Ha adpec 3NeKTPOH-
Ho noutkl aBTopa: A_Odinets@tut.by.
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NMoe3o0KHONKKN

MpumeHeHue nsesokepamuyec-
KUX 311EMEHTOB B U3 efNIMAX KOMMY-
Tauuu 3NeKTPUYEeCKUX CUTHANoB
NpMBENO K Ka4eCTBEHHO HOBOMY
YPOBHIO KHOMOK, KnNaBuaTyp MU WUH-
TErpupoOBaHHBIX M3OEenuin Ha ux
ocHoge. [be3okHoNku, Hanpumep,
SMA2AAW1B, SBATAAW 1N, BK-1,
BK-2, BKH He tpebyioT AonosiHu-
TENLHOrO UCTOUHUKA NUTAHUA, a TaK-
Xe No3BonAT pasMewiatb Ha of-
HOM MeTanfnYeckoM sIcTe Heorpa-
HUYEHHOE KONMYeCTBO KHOMOK,
06benHAN 1X B KNaBUaTYphbl C pas-
AWYHLIMK CXEMaMK COeaUHEHUMN.

MpuHunn pa-
6oTbl nbe3o-
KHONKW OCHOBaH

N Ha NPSAMOM nNbe-
X\f\i 303 pekTe, TE.

t 6 npu OaBneHuu
N\ N Ha nbe3oane-
MEHT NpoMCXO-
auT ero aecopMaLus, 1 Ha ero obknag-
Kax (3neKTpogax) BO3HMKaEeT Hanpsxe-
HUe, AOCTATOUHOE ANS HadeXHoro yn-
paBneHWs BeCKOHTaKTHLEIMKU TpaH3Uc-
TOpHbIMM Kntlouamn. B kopnyce kHonku
1, KOTOPbI MOXET BLINOSIHATLCA U3 Me-
Tansia unu NnacTMacchbl, yCTaHOBMEH
nbesoanemeHT 3. HanpsaxeHue ¢ ero
BbIBOAOB NpKU HaXxaTun Ha MembpaHy 2

OcHOBHbIe TeXHU4ECKWe XapaKkTepUucTUKH

KoMmmMyTupyemoe HanpsxeHue, B, go 1000
KoMMyTupyeMbIi TOK (NOCTOAHHBLIM U NepeMeHHbIn), A, Ao 10
ConpoTtuBneHne KoHTakTa B nonoxeHuun “‘Bkn.”, OM, He Gonee 0,01
ConpoTueneHue KOHTaKTa B nonoxeHun “Beikn.”, MOM, He MeHee 5
EMKoCTb KOHTaKTOB, NP, He bonee 25
KonunuectBo KOMMYTAUMUOHHLIX LIMKITOB, HE MeHee 5.107
OuanasoH pabounx Temneparyp, °C -40...+125
Ycunue HaxaTtua KHonku, H 3.5

~

CHUMaEeTCs TOKOCHEMHUKOM 4, KOTO-
Pbift 0BLIMHO BLINOAHAETCS U3 TOKON-
poBoaAuleN pe3mnHbl, U NOAAETCA Ha
neyatHyto nnaty 5. Ha nnare cMoH-
TUPOBaHa INEKTPOHHAN CXEMa, KOM-
MyTUpYIOLLaA BHELLIHEE HanpsXeHue
(Tox) B Harpyske. Bca koHCTpykuma
3anuTa repMeTMkoM 6, a BuiBoAbl 7
MOTYT BbiTh BLINONHEHEI pa3LEMOM,
npoBoAaMu unu Kkabenem.

Kopnyca nbe30KHOMNOK BLINOMHA-
0TCA M3 HEepXaBeloLWen cTany, aHo-
AVPOBaHHOro aroMuHKUS, NRacT-
Macc u Apyrux Matepuanos. Haanu-
CH1 BBINONHATCA (POTOXMMUYECKUM
cnocobom, nasepHon unM MexaHu-
YeCKOW rpaBMpOBKON. YCTaHOBOY-
Hble pa3Mepbl: AnameTp — oT 16 o
40 MM, anuHa — ot 8 o 20 MM B
MCNOSNTHEHUM ONA HAPY)XHOW U BHYT-
PEHHEN YCTaHOBKM Ha NaHenb.

UcTournkn nidopmauunmn
1. http://www.rlocman.ru

2. http://lwww.video-dozor.ru
3. http://feworld.ru

Mamepuan nodzomosun
B.Hosukos.




LincdpbpoBon cnuaoomeTp
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anss aBTomMmoouns

peanaraemoe ycTpoucTBO

npeaHasHayeHo Ana uamepe-
HUS CKOPOCTH, NMPONZAEHHOro nNyTH,
TeMmnepartypbl CHapyXu u BHyTpu aB-
TomMO6KMNA, a Takke Temneparypbl Ox-
naxpaarwuwen XuakocTu U Harnpaxe-
HUA akKymynaTopHou 6arapeu. Cxe-
ma cobpaHa Ha WKpOoKOo pacripocTpa-
HEHHBIX 3NEeMEHTAX U COAEpPXUT Mu-
HuMym getanen. OcHoson ycTpont-
cTBa ABNAETCA HEAOPOrol MUKPOKOH-
Tponnep AT89C2051 ¢.Atmel [1],
3anporpaMmmupoBarth KOTOpLIW He Co-
ctasnset 6onbloro Tpyaa (NpocTon
nporpammarop onucau 8 [2]). HEX-
ain NpoLusKku NpUseaeH 8 Tabnu-

mA. [lpyrue namepsemble BENUYUHDI
BbIOUPATCA C NMOMOWbLI0 KHOMOK.
KpaTkoBpeMmeHHoe Haxartue KHOMKu
SB1 sknwuaet dpukcaumio sbIbpan-
HOro napameTpa Ha uHauKartope, 4To
noaTeepXaaertca TOYKON B mNaguiem
pa3pfage. NosTopHOE HaXxaTue BbIK-
niovaet ukcaumto, n yepea b c soc-
CTaHasNMUBAETCA UCXOAHbLIN PEXUM.

Namepsaembie 3HavyeHns BoIBOAATCA
Ha aucnnen HG1 no konbuy B8 cneay-
Iouem nopsagke:

- Time — Bpems;

- Count — cueTuuk nyTw;

- tout — HapyxHas temnepatypa;

- tin — Temneparypa BHyTpu cano-

A.KINNOYKO,
r.Nlnaa
'poaHeHckoun obn.

vy, SB3 Hauunaet n saakaHuusaeT ob6-
30p CHapyXxHoW Temneparypsl, a SB4
— c Temnepartypbl geurarens. Takon
anropmT™ no3sonseT 0bouTUCE MUHK-
ManbHbLIM KONUYECTBOM HaxaTtui.
BLICTpO NepenTn B UCXOAHBIN pEXNUM
(CKOpOCTb UNK BpeMSA) MOXHO, Haxas
kHonky SB5. NMepexog ot ognoro na-
pameTpa K Apyromy conposoxaaercs
KPaTtKOBpEMEHHLIM MOABNEHUEM Ha-
3BaHMA BENMUMHBI K nocnegylouen
uHauKaymen ee anavenmsn. Ytobul 06-
HYNUTb CHETYUK NyTH, HEOOXOAUMO 3a-
(PMKCHMpOBATL €ro NMPOCMOTP 1 HaXaTb
SB4,

WHdpopmauyma Ha uHgukarope o6-

ye (pasmeuleHa Ha canTe XypHana).  Ha; HoBnsercAa kaxzable 0,5 c. 3Hauenne
CKOpPOCTH NpKu 3TOM BHIBO-
AWTCA yCcpeaHeHHbIM 3a
XS DD1  74HC299 RN1 300 HG1 nocneaHioio cekyxay. Ua-
13 7 1 6 H s [ ] MEpEHUE TEMMNEpATYp U Ha-
1_OLED 1|3t ARATET 5 E 14 P paTyp
T TTED SR g;gg 3 3 13 NpSYXEHUA CONPOBOXKAAETCA
i 5%%0 12 Lok prap 54 : j S ? MUraHunem wuHaukKatopa,
5 GND g |— EDE[SE 5 ™10 4TO 0BycnosnexHo anroput-
! : & Goo L I A Mom pabotel ALY,
1 gg H/OH TATE 7 Cxembl npoueccopa u
ICH o oA Fo— LATR B AUM npusepeHbl Ha
: 17 TAT 5
an —l TATT 4 puc.2. AUM noctpoew no
Lo S yNpOULEHHOMY NpUHLUMY,
P
D02 74HC299 HO AaeT BMNONHe npuemne-
MbIA pe3ynsraTt npeobpa-
18 1g1 avoa H—
2R Nl SB1 sosaHua. Ero pabora oc-
B SB2 -
12 C/OC 3 SE3 — HOBaHa Ha cpaBHeEHuwM
. CLK I:g’%g 515 S84 ~__ | BHYTPEHHMM KOmnaparto-
2 %_LLR é;gg F —SB5 pOM MUKpOKOHTpOnnepa
? o3 nron 8- {(MK) DD2 uamepsemoro
o g? A L2 Hanps»XeHUa U ONOPHOTO,
on - NTMHENHO M3MEHAIOLLErocs
HanpaxeHus, obpasyouse-
rocs Ha koHgencartope C9,

Peayneratel namepenuni suisonat-
CA Ha 6-paspagHbI cBETOANOAHBLIN
nuaukarop HG1 (puc.1). No ymon-
YaHUIO NpU ABUXKEHUM asTOMOOUNA
oTobpaxaeTca ckopocTb, @ B Nepu-
O[] OCTAHOBKK UNKU CTOAHKKW — Bpe-

- EnGinE — temneparypa asurate-
ns;
" - UbAtt — Hanpsaxenue akkymyns-
Topa.

Mpu Haxatnax kHonku SB2 npo-

CMOTP NPOUCXOLAUT MO NONHOMY KOMb-

3apAXaeMom yepes ucTou-
HUK CTAabMNBHOro TOKA Ha 3nNeMeH-
Tax R4, R5, R6, R7, VD7, VT2. Pe-
3UCTOpb! UCTOMHUKOB TOKA M KOHAEH-
catop C9 nomKHbl UMETL TEMNEpa-
TypHbl€ KO3(hPULMEHTLI, BNunakue K
Hy R0,
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Puc. 2

Livkn namepeHus Ha4mHaeTca c pas-
paaku kongencaropa C9 vepes nopr
MK u 3akaH4mBaeTca B MOMEHT COBMa-
Aenus HanpsxeHun Ha exopax AINO
n AIN1. MNpoaonxuTenbHOCTL LMKNa
U3MEepeHUusa ABNAETCA BENUYUHOWN,
NpPSMO NPONopLUUoHanLHON namepse-
MOMy Hanpsikexuio. TpasaucTtop VT1
CNY>XUT UCTOYHUKOM TOKa ANA Aardu-
kOB Temneparypbl. MyneTunnekcop
DD1 koMMyTUpyeT aHanoropbie Cur-
Hanel Ha BXOA KoMnapaTtopa MUKpO-
KOHTpONnnepa, a Takke nopaet cra-
6GUNbHLIN TOK Ha AaT4UKkn Temneparty-
pul. Quoabl VD1...VD6 zawmwaiot

BXOAbl CXeMbl OT CNy4YanHbiX NpeBbl-
weHun Hanpsxenus. Konpercaropbl
C5...C8 crnaxusaioT nynbcaumm uc-
ToyHuka nutanua (VCC), npu atom
C5, C6 u C7 pacnonaraiorcs B Henoc-
peacTBeHHon BNM30CTU OT LU POBbIX
MUKPOCXEM.

[na xpaHeHna KOHCTaHT Kanubpoe-
KU CNYXWUT MUKDOCXEMa 3HEpronesa-
Bucumon namatn DD3 (AT24C02...
AT24C08). O6bvem namaTtu 3Tou
MUKpocxeMbl Bonble TpebGyemoro,
HO QaeT BO3MOXHOCTb BNo4HOW 3a-
nucK (oTeyecTBeHHbIN ananor PP1
no4eMy-TO Takyl) BO3MOXHOCTb He

o6ecneynpaeT). Anroputm pa6ortbl
yCTpOMCTBA NMO3BONAET UCMONL3O0-
BaTb BMecTo AT24C02 Mukpocxemy
YacoB peanbHoro epemenn DS1307
B TUNOBOM BKo4eHun [3]. Nporpam-
Ma aBToOMaTU4eCKu onpeaenseT Tun
yCTaHOBNEHHON MUKPOCXEMbI U Bbl-
6GupaeT COOTBETCTBYIOWUA anTOpUTM
pa6otbl 4acoB. Ncnonb3oeaHue
DS1307 sHaumMTenbHO yny4iiaer xoa
4acoB M NO3BONAET OTKNO4aTh yCT-
pPONCTBO OT BOPTOBOW CETH, HO Tpe-
6yeT NnpuUMeHEeHna pesepBHOro ane-
MEHTa NuTaHua, Npu BbLIXO4E KOTO-
poro U3 cTpos (HanpuMep, rpu Hus-



KUX TemrepaTypax) TEpAIOTCA Bce
AaHHBIE KanubpoBOK.

Ducnnein ycrpoinctea (puc.1) noctpo-
€H Ha 7-CEerMEeHTHbIX CBETOAMOAHLIX
MHAMKATOpax C ManbiM 3HepronoT-
pebnexuneM, 4TO NO3BOAUNO MOAKNIO-
4UTb MuKkpocxemy 74HC299 (DD2) He-
NOCPEACTBEHHO K OBUiMM KaToaaMm,
6e3 ycunutenen. Hymepauua katoaoe
Ha cxeme (CAT1...CAT6) — ot Mnaa-
Wero K crapweMy paspagy. AHoaam
NPUCBOEHL CUMBONLI B 0BLENPUHA-
ToMm nopsake (A, B, C,...G, H). Kna-
BUaTYpa KOHCTPYKTUBHO 0bbeauHeHa
B 6nok ¢ uHaukaTopamu. Ucnonb3o-
BaHWe perucrpoB caABUra U AUHaMK-
YeCcKOn MHAUKaLMK NO3BONAET CoKpa-
TUTb KONUYECTBO 3NEMEHTOB U Npo-
BOAHMKOB Mexay 6nokamu.

Cxema uHaukauummn cobpaHa Ha-
BECHBLIM MOHTaXOM HernocpeacTBeHHo
Ha BbIBOAaX CKMNEeHHbIX Mexay cobon
MHOVKaTOPOB, @ OCTanbHas Y4acTb —Ha
MakeTHou nnate. lNpuMmeHeHb nHguka-
Topbl ¢ MapkupoBkon TOT5361PAMY,
HO MOXHO MCNONb30BaTh U Apyrue ¢ Ma-
NbIM TOKOM NoTpebnexns u obuium Ka-
ToaoM. Ecnu HeobxoauMmbl UHAUKATO-
pbl € BonblUKM NOTpebnseMbiM TOKOM
(6onbLero pasmepa), noTpebyerca Ao-
paboTka bnoka.

Mpu ucnonb3oBaHUKU MUKPOCXEMbI
DS1307 mexay ee BbiBogamu 1 u 2
BK/HOYaETCA YacoBoi kBapy (32768 'u),
K BbIBOAY 3 MOAKNIOYaETCA “+” aneMen-
Ta nutanuA (3 B, Hanpumep, CR2032),
BbIBOA 7 ocTaeTrca cBoboaHbIM, a oc-
TanbHble BbIBOALI — MO CXeMe.

MapameTpuyeckuMu aatuukamm
TeMmnepaTtyphbl cnyXat ABa coeaUHEH-
HbIX NocneaoBaTeNbHO KPEMHUEBLIX
avopa tuna KO522 (puc.3). atunku
NOAKNIOYAIOTCA K CXEME 3KpaHUpo-
BaHHbIMK NMPOBOAAMU MUHUMANbLHOMN
ONWHbBL,

Puc. 3

MoaknioveHune gaTumnKa cCKOpoOCTH
3aBucut ot aBtoMobuna. Cospe-
MeHHLle aBToMOGU NN, KaK NpaBUno,
06opyaoBaHbl 3NEKTPOHHbIM gaTun-
KOM CKOpOCTH, U CUIrHan C Hero Mox-
HO NogaTthb Ha YCTPOWUCTBO Yepes He-
CNOXHYIO CXxeMy, npeacTaBneHHyto
Ha puc.4. Ecnu aBTtomobunb nme-
€T MexaHW4Yeckuin NpuBoa cnuao-
meTpa, Heobxoaum npecbpasosa-
Tenb, Hanpumep, Kak B aBTomMobu-
nAx Takcw.

Puc. 4 VCC

R2
10k

Speed

R1 100k |
VT1 :
K aarumky ckopoctu' | KT3102

asToMobuna

[ina nutanua yctponcrea Tpebyet-
CA CTabunNnanpoBaHHbLIN UCTOHHUK Ha-
npsxxeHuem 5 B. Ha cxeme oH He npu-
BOAMUTCA, MOCKONbKY CYUiecTByer
6onbLIoe KONUYECTBO MHTErpanbHbIX
ctrabunuaatopos (Hanpumep, 7805). A
noAKNIoYUN YCTPONCTBO K yXXe UMeto-
L{EMYCH B MaLUMHE MCTOUHUKY.

KoppekTHas paborta ycTpoicTea He-
BO3MOXHa 6e3 ero HacTpomku (kanuo-
poBku). Bontn B pexum kanubpoBku
MOXHO, yaepxuBas kHonky SB1 (puc.1)
6onee 30 c, noka Ha uMHAUKATOpE
KpaTKOBpEMEHHO He NMoABUTCA Haa-
nuce “SPEEJ”, a 3atem — “SP0000".
Mpu kanubpoBKe KHOMKK BLINOAHAIT
cnepyoume yHKLUK:

- SB1 (ynepxuBatb 6onee 5 ¢) —
COXpaHEeHUEe KOHCTaHT KanubpoBKK
AnNA BbIOpaHHOro kanana;

- SB2 — Touka “07;

- SB3 — touka “1007;

- SB4 — cmeHa kanana kanubpos-
ku (SPEEGJ, tin, tout, EnGinE, Ubatt);

- SB5 — BbIX0A M3 pexuma Kkanub-
POBKM. :

Ona xanubpoBku cnuaometpa u
CYETHYUKaA paCCTOAHUA Heobxoaumo
BbliGpaTh kaHan “SPEEdJ”, sanucatb

Touky “0” (SB2), npoexaTb poBHO 1 KM,
3anucaTthb Touky “100” (SB3), sanucatb
KoHcTaHuThl (SB1). Mpu ABuxeHuu
auvcrineit umeet Bua “SPXXXX", rae
“XXXX" — 16-puyHOE KONU4YecTBO
UMNynNbCoB, MOCTYMUBLUMX OT AaTuK-
Ka CKOpOCTH.

Mpu kanubpoBKe TepMOMETPOB AaT-
UMKM TEMNIEpaTYpPLI MOMELLAIoTCA B Ta-
rowyuin neq (0°C) n sanomuHaeTca Tou-
ka “0”, satem — B kunaTtok (100°C) u
3anomuHaetcs Touka “100” u, Hako-
Hew, NpK HaxaTuu 1 yaepxanum SB1
KOHCTaHThl 3aHOCATCA B MUKpOCXEMY
namaTu. KanubpoBka BonbTMeTpa
npousBogutcs B TouKe “0 V” (Touka
“0"), u B Touke “10 V” (Touka “1007).
Toukn “0” 1 “100” aonxHbl ObITE CTa-
B6unbHbl (MO NoKka3zaHUAM Ha Aucnnee)
U cCOXpaHeHbl B MamATh AnA BCex Ka-
HanoB. Mpu ycnewHon 3anucu KoH-
CTaHThl BblgaeTca Haanucb “SAVE”, a
npu owuntbke — “Error”. B atom cny-
Yae HYXHO MOBTOPUTb NONbITKY, a Npn
Heyaayue 3aMeHUTb MUKDOCXeMY na-
MATH.

M3MeHNTb BpeEMA MOXHO, yAepXu-
Bas kHonky SB1 6onee 5 ¢, noka no-
Ka3aHWs BpEMEHU He HauHyT “MuraTh”.
Knonkamu SB2 u SB3 uamenntorca

. NMOKa3aHUA 4acoB U MUHYT COOTBET-

CTBEHHO. 3aTeM Haxumaetca SB5, Ha
avucnnee otobpaxaerca HaanNUCb
“SAVE” npu ycnewHoMm coxpaHeHun
unu “Error” B NpOTUBHOM Cry4ae.

MpeanaraeMoe ycTpoONCTBO MOXHO
MCNonb3oBaTh He TONbKO B aBTOMOOK-
ne, HO 1 B ObITY KaK Yacbi-TEpMOMETP.
CobpanHoe MHOW yCTpOWCTBO He-
CKONbKO MECALEB 3KCMnNyaTUpyeTcs
Ha aBTOMOOUNe, U 3a 3TO BPEMA HE
ObiNO HU OQHOIO CYUW|ECTBEHHOro
cbos.

UcTounuku nucdopmaymnmu

1. AT89C2051 — 8-Bit Micro-
controller with 2 Kbites Flash. —
Atmel, www.atmel.com

2. B.MenbHuk. Mporpammatop
AT89C2051 ans IBM PC. — Paguo-
mup, 2006, Ne4, C.20.

3. DS1307 — 64x8 Serial Real-
Time Clock. — Dallas Semiconductor,
www.maxim-ic.com



Kak ‘“pa3oOparbca”
C umdpoBbLIM
cdoToannaparom?. -

(Mponomxkexwue.
Hauano B NeNe12/08, 1-4/09)

Mamarts

Ecnu B tpagwunoHHon coTtorpa-
1M OCHOBHBIM pacxofHbiM Matepu-
anom senseTca (oTonneHka, To B
uncdposon otorpadun — CMeHHLIE
KapTbl pnaiu-namMaT (puc.28), koro-
pbie UMelOT NPaKTUYECKU HEOTPaHU-
YeHHbIN cpok cnyxb6bl. KapTel donaiu-
namaTh, npUMeHNseMble B UMPOBbLIX

Puc. 28

Kamepax, XeCTKO CTaHAapTU3UpOoBa-
Hbl, NOCKONbKY NPOU3BOAALME Cbe-
MOYHYIO annapaTtypy KOMNaHuw npm-
AepxmBaioTca onpepeneHHbix ¢op-
MatoB. OTnuuma KapT namath pas-
HbiX GOpPMaTOB B NPakTU4ECKOM
CMbICNE He OYEHb CyLECTBEHHDI, HO
OHW HECOBMECTMMbI Mexay cobon
(kpome Secure Digital n MultiMedia
Card, koTopble Nno pasmepam U snek-
TPUYECKUM KOHTaAKTaM MONHOCTLI)
B3auMoO3aMeHsIEMbI).

Camble cTtapblie N0 BpEMEHW pas-
paboTtku, HO faneko He camble pac-
NpocTpaHeHHble — KapTbl popmaTta
PC card (paHblue nMeHOBaNuchL
PCMCIA). PaamepOoM C SNEKTPOHHYIO
KpeauTHYI0 cMapT-KapTy TONWWHON B
HECKONBLKO MUNNUMETPOB, 3TW KapThl
namsaTn (puc.29) chopmmposanu
cam ctaHgapT uutepdenca PC card,
KOTOpbI UmelnT HoyTByku (Type |,
Type Il u Type 11). Kaptbl ¢pnsw-na-
MSATU BbINYCKaTCA TONLKO B hopma-
Te PC card Type I. U3-3a manow pac-
NPOCTPaHEHHOCTU, @ 3HAUUT, N He-
6onbwmx maclwtabos NnpoMssoacTBa

3

PC card ctoat po-
poxe, yem nwbble
opyrue. B undpo-
BON (HOTOTEXHUKE
KapTbl 3TOr0 CTaH-
hapTa ucrnonbayloT-
ca B NpodeccMoHanbLHON annapary-
pe (Hanpumep, B 3epkanbHOW Kame-
pe “Nikon D1%).

Puc. 29

Ecnu npugerca umetb aeno ¢ PC
card, CTOUT NOMHUTb, YTO CTapble Kap-
Thl MOTYT OKa3aTbCsi HECOBMECTUMbI-
MU C COBpPEMEHHBIMW KaMmepamm (KOM-
nbloTEpamMn, agantepamm 4Na YTeHUN
KapT namatu 1 np.). [leno B Tom, uTo
ONs paHHUX MUKpocxeM n3LuU-nams-
T Ucnonb3oBanock NuTanue 5 B, co-
BpeMeHHbIE e A0BONLCTBYIOTCA 3 B
(To xe KacaeTcs ¥ KapT HEKOTOpbIX
apyrux dopmatos). Bnpouem, B
6onbwKnHCTBE UNPOBLIX YCTPOUCTB
(BO BCSIKOM CNy4ae, B KOMNLIOTEPAX)
5-BONLTOBAA KapTa pacrno3HaeTcs as-
TOMaTU4eCKN ¥ OKa3bIBAETCA BNONHE
pabotocnocotHom.

Cnegywownm Qopmatom kapTt
dn3w-namMaT (No paamepam KOHCT-
pyKTMBa) MOXHO cuntate Compact
Flash (pvc.30). 31ot dopmar 6bin

paspaboraH komnaHuen SanDisk B
1994 r. Hecmotpa Ha HasBaHwe, 3TO
HE HACTONLKO YXX KOMNAKTHBLIE KapTbl.
Nx pasmepbl — 36,4x42,8x3,3 MM.
KapTbl nogpasgensiorcs Ha ABa Tuna:
Type I v Type Il, ornuuawmecs
TonwwuHou (y Type Hl TonwmnHa koH-
cTpyktuBa BpgBoe Gonblwe). Kpome
YMMOB 3NEKTPOHHON NAMATU, KapThl
Compact Flash (CF) Bkniouaior B cebs
KOHTpONNep, yny4wawuwmi CoBMEC-
TUMOCTb pasHbix ycTponcte. OgHy 1
Ty Xe kapTty CF MOxHO ncnonssoearb
B KApMaHHOM KOMMbIOTEpE, HoyTBYKe
(yepes apantep) u B udppoBoM ho-
Toannapare.

Puc. 30

Kaptsl Memory Stick (MS) npous-
BOACTBA SOMNy UMEIOT PasnuuHbie MO-
Andmkaumm, KOTOpble OKpallieHb! B pas-
Hble ygeta. Hanbonee nonynsipHel cn-
Hue MS. Kaptbl 6enoro uyeera nomeve-
Hbl HaaNucelo Magic Gate v ocHauwe-
Hbl CUCTEMON 3awuThl MHpopMaUnn
(akTyanbHO NpM MCNONb30BaHUM UX B
npourpeiBatensx MP3 ans sawutol
aBTOPCKMX NPaB Ha My3blKaNbHOE Npo-



-

nasenexue). lanbHenumMm passutuem
dupmeHHoro copmara cTanu kapThbl
Memory Stick PRO (puc.31) u
Memory Stick PRO Duo. Bo Bcex co-
BpEMEHHBLIX KOMNAaKTHLIX hoToannapa-
Tax Npou3BoLCTBa Sony NPUMEHSAIIOTCA
KapTb! NAMATU UMEHHO 3TUX (POpMaToB.

Puc. 31

=
2
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OcHoBHbIM HepocTaTkoM opmara
Memory Stick MOXHO cunTaTh €ro 3aK-
PLITOCTb, B pe3ynkTare 4ero OHu Ha npo-
TAXEHNE MHOMMX NET OCTaKTCHA CaMbl-
MW OPOrMMK KapTamu naw-namMsiT
Ha pbiHKe,

B nocnepHuve roael ¢ 6ypHbIM pa3Bu-
TUEM COTOBOW CBA3U Cepbe3Hbie Name-
HEHVSA NPOU3CLLNKN W HA PbiHKE KapT
dnaww-namaTi. NosBUMNOCE MHOXECTBO
HOBbIX 0COB0 KOMNAKTHBIX (hOPMATOB,
KaKabIM M3 KOTOpbIX cTan Mopnduka-
umen “pogurensckoro”. VIx pmsmnueckas
COBMECTUMOCTb OBecneumBaeTcs npwu
nomowm crneumancHbix agantepos. K
npumepy, kapta ¢opmara micro SD

Puc. 32

(puc.32) npoaaercs BmecTe € agante-
pom Ana cnota SD. BctaBuB KapTodky
B 3TOT agantep, a cam ajantep ~— B
cnot pugepa ansa kapt SD, MOxHO pa-
6oTtate C MUHU-KapTOUKaMmn TOHHO Tak
e, Kak C NoNHOpa3MepHLIMUA KapTamu.

B uudppoBbix doTtoannaparax MUHKU-
ariopHble KapTbl NAMATH MoKa He UC-
NonNb3yTCA.

B KOHCTPYKTMBaXx KapT namsiTv Bbi-
NONHATCA N NepudepunHLIE YCTPOR-
CTBa: MOAleMbl, adanTepbl becnposoa-
Howm ceasu Bluetooth, cetesble agante-
pbl ¥ oTtoMoaynM Ans HoyTOYyKOB U
KapMaxHbIX KoMNboTepoB. PoToniobu-
TEn, CHUMAaIOLWEMY UMdPOBON Kame-
poi, nofoGHLIe yCTPONCTBA NONE3Hb! B
TOM Crnyyae, ecnv OH NoNb3yeTcs Kap-
MaHHbLIM MNW NOPTATUBHLIM KOMMNbIOTE-
pom. K camum xe dotoannapartam Ka-
KMX-NMBOo yCTpONCTB paclUMpeHun B
BUAE CMEHHbLIX KapT He BbiNyCKaeTcs.

Opyroe neno — agantepbl Ana 3a-
fINCK U CYUTBLIBEHUA MHopMauun ¢
KapT NaMATHM Ha NEPCOHAaNbHLIN KOM-
nbloTep. 3TN agantepbl, UNK Kapm-
pudepsbi (0T card-reader), nofkni4a-
10TCA K BHELWHUM pasbeMaM NopToB
USB (ectb mMogenu v gnsa nopta
FireWire). Camu agantepbl BbIfONHe-
Hbl B BHie HeGoNbLUMX NNACTUKOBbLIX
KOHCTPYKTVMBOB CO BCTPOEHHbLIMW CNO-
TamMu ANA noaxsioveHns kapT natu-
namsaTh (puc.33). BHewHne agante-
pbl MOTYT UMETb OfiMH CNOT AN Kap-
Tbl NAMATY onpegeneHHoro hopmara
WNK, 4TO BCTPEYaeTCs Yatie, HECKONb-
KO CRIOTOB Afs KapT NamaTh pasHbixX
dopmaros. MNoaobHbie MynsTUdoOp-
MaTHble apanTtepbl NPakTUYECKH non-
HOCTbIO CHUMAKT npotnemy pusmn-
4YeCKOW HECOBMECTUMOCTM KapT Namsa-
TV Pa3nNUuHbLIX CTaHAapToB.

Y cHUMawmx U poBoi kKamepon
¢poToniobrTenel 4acTo BO3HUKaET BOr-

Puc. 33

pOC: HACKONbKO HafiexxHa ¢naiu-na-
MATL? KOoHeYHo, MUKpocxembl (onatil-
namaTh NEepBOFO MOKONEHUA MHOMAa

cTpaganu “3abLIBY4MBOCTLI”. CBA3AHO
310 6bINO C HECOBEPLLUEHCTBOM TEXHO-
NOrM NPOM3BOACTBA U C KOHCTPYKTUB-
HBIMU HEeoCTaTKaMu CaMmMx MUKpPO-
cxem. B coBpeMeHHbIX MUKpocxemMax
dnaw-namaty NogobHbIx npobnem
NpakTU4eckn He cyulecreyer. “butoie”
Knacrepbl Ha “chnallke” MHorga nosie-
NSIOTCA, HO HA YKE 3aNNCaHHbLIX yHacT-
Kax — KpauHe pegko.

Mepepn 3anuckio Ha KapTy nHdopma-
UWK, NpegHa3Ha4YeHHoW Ana AnuTens-
HOTO XpaHeHWs, HakoNUTeNb cnefyert
orcdopmarmpoBarthb, kak Nbylo Ancke-
TY MNKU BUHYecCTep. 3TO MOXHO Cae-
narb cpeacTBaMm onepauuoHHOW cu-
cTemMbl KOMNbKOTEpA. HO Nyitile BCero
KapTy namsTn hopMmatmposarts B ung-
poeom chotoannapare. [Npm atom foc-
TynHo Aga BMAa (hpopMaTMpoBaHUA:
o6biyHoe (BbiCTpoe) N HU3KOYpOBHE-
Boe (nonHoe). MNMpu obbiuHOM hopma-
TUPOBAHUM OYMLLIBETCA TONLKO CNIMCOK
coxpaHeHHbIX Ha kapTe dannos. Mpu
nonHom ¢hopmaTMpoBaHm cTapas uH-
dopMayus yaansaercst NoNnHOCTLIo, a
AWCKOBBIM CEKTOpam MpUAAITCA HO-
Bble MeTkW. Kak npaeuno, B uMgpoBbIX
¢doToannapartax Mcnonb3yeTcs daun-
noeas cuctema FAT 16 (pexe FAT32).
Mostomy chopmaTtupoBaTh KapTy nNams-
TV B pyugepe, NOAKIIOYEHHOM K KOMIb-
toTepy “MakuHTow” (T.€. cpegcreamu
Mac OSX), H1 B kOeM crnyyae He cne-
Aayer, nbo goTtoannapar Takyio kapry
NonNpocTy He ONO3HaeT.

HuskoyposHeBoe hopMaTUpoBaHne
KapTs namMaTh B yudpoBom cdortoan-
napare ycrpaHsier oMbk, BO3HUKa-
owme npyu YteHun nHgopmaymmn. Ho
BCEraa cneayet NOMHWUTL: HU3KOypPOS-
Heeoe (hopMamuUpPOBaHUe YHUHMOXa-
em ecio uHgopmayuo Bo dnaw-na-
MATU U BOCCTAHOBWUTL €€ MOTOM He-
Bo3amoxHo. Mepen dopmaTupoeaHu-
€M cneayet nepenucaTb HyXHble
CHMMKV B N@aMATE KOMNbioTepa.

Untepdenc

CraHpaprom fie-chakto ans umgpo-
BbiX ¢hoToannapatoB CTano Hannuue
unmepdgheiica USB, no3eonaioLLero
NoaKNIYaTbh KaMepy NPakTUYecku K
nBomy nepcoHanbHOMY KOMMNLIOTEDY



(MK) Ans BbIrpy3kn OTCHATLIX M306pa-
XeHuin. B nocnegHee spemsa npous-
BOANTENW NOCTENEHHO NEePexoasT oT
OTHOCUTENBHO MeaneHHoro USB1.1k
BbICOKOCKOPOCTHOMY USB2.0, 4To no
Mepe pocTa eMKOCTU KapT namaTtu
CTaHOBUTCA BCE Honee akTyanbHbIM.
YBenuuunace [ons kamep, nopaep-
XUBBIOLWMX CTAHAAPT NPSAMOI nedaTu
PictBridge. Hanwune naHHoM oyHkumm
NO3BONSIET MOAKIKOYUTL Kamepy no-
cpeacTsom craHaapTHoro USB-kabens
k mobomy PictBridge-coBmectumomy
NpUHTEpY K Nevatats 3obpaxeHns bes
KOMMblOTEpa (ynpasnieHne neYaTbio B
3TOM. Cry4yae Npou3BOAWUTCH 4Yepes
MeHI0 kamepsl). Bo MHOrMX coBpemen-
HbIX Kamepax NpefycMOTpeH Takxe
pa3bem BUAEOBLIXOAA. 3TO N03BONAeT
NOAKIIOYATL KAMEPY K TerneBusopy, Npo-
ekTopy u apyromy GbiToBOMY BUAE0060-
PyooBaHWKO ANA ONEepaTtuBHOrO Npo-
CMOTPa rMony4eHHbIX hoTorpachuii.

dopmMaTbl U306 pakKeHnn

Korna ceHcop npeobpasyer nonasLuve
Ha Hero (bOTOHbI B 3NeKTpUYeckue 3a-
pAabl, OH paboTaeT ¢ aHanoroBbiMM CUr-
Hanammu, KoTopble 3atem (nocne ycune-
HWA) NOCHLINAKTCA HAa BHELWHWIA WK
BCTPOEHHbI aHanoro-Lmndposoii npeot-
pa3sosatens (ALM), rae npeobpasyrotcs
B umnchposoi BuA. [oNyYeHHbIR Takum
06pa3omM MaccuB JaHHbIX KOPPEKTUPY-
€TCA B COOTBETCTBUM C KanubpoBo4HOR
Tabnuuen (YHWKanbHOM Ans Kaxaon
Kamepbl). B pesynbrate nonydvaercs
“‘uncbpoBoit Heratue”, NpeaCTaBNA-
wwuii coboir “06pas” cHumka. [LononH1B
ero cnyxeBHo nHopmaLmen (AaHHbI-
MW O HECTPOWKaX KaMepbl, AaTte u pe-
XUME CHeMKM U T.N.), Mbl Nony4aem
RAW-cann. 310 aransl 06paboTku
1306paxeHws, BLINOMHAEMbIE BCEMM Ka-
mepamun. OHako He Kaxkaas doTokame-
pa no3sonseT coxpanHutb RAW-cainn Ha
CMEHHOM HocuTene. Ha cerogHalwHuiA
MOMEHT COXpPaHATb U300paxeHusa B
RAW wmoryT nonynpodeccuoHanbHbIe u
NpoheccHoHanbHbIe KaMepbi.

[MocKONbKy CBETOYYBCTBUTESbHbI
CEeHCOop Kamepbl UKCUPYET MOHO-
XPOMHOE M306paxeHune, Ha crneayto-
uiem atane nonyyYeHHbI 06pas ¢ no-

MOLLbIO CRelnarnbHbiX anropuTMoB,
Ha3blBaeMbIx demosaic, npeobpasy-
€TCA B NONMHOUBETHOE U30BpaxeHue,
koTopoe obpabarbiBaeTcs Wymonoaa-
BUTENEM U NOABEPraeTcsa KoppeKumuu
B COOTBETCTBUM C TEKYLLIUMMW HACTPOIA-
KaMmn poTokamepbt (BbINOMHATCS
HanaHc 6enoro, LBETOKOPPEKUUS, No-
BbILLIEHKE PE3KOCTU, KOHTPACTHOCTU W
T.n.). Mocne aTux npoueayp usobpa-
XEHWEe KOHBEpPTUPYETCA B CTaHAapT-
Hoe 8-pa3spsagHoe npeacTasneHve (8
paspsaaoB Ha LiBETOBOW KaHan unu 24
paspsna RGB). Ecnv B HacTpomkax
BbiBpaH pasmep kagapa, oTnn4aroLWwmin-
Csl OT MaKCUMAIbHOrO, BbINOJIHSETCA
pecamnnuHe.

Mony4eHHoOe n3obpaxeHne oonon-
HsieTca 3aronoskom (8 popmarte Exif
unu P.I.M.), cogepxatum nndpopma-
LMK O HACTPOIKax Kamepbl B MOMEHT
CheMKN. ECnKu COXpaHUTb CHUMOK B8
TakoMm BuAe, TO Ha BLIXo4e nony4yaer-
cst hann cpopmara TIFF. Mpu coxpa-
HeHun B popmaTte JPEG n3obpaxe-
HUe nepepn 3anucbio noaBepraercs
CXKaTUIO, CTEMEHb KOTOPOro 3aBUCUT
OT HacTpoek hoToKamMephbl (HeM Bbille
KayeCTBO, TEM MEHbLie CXKaTue).

Kak nokasbiBaeT npaktuka, 8 99 cny-
vyaax u3 100 pasHuuya mexay JPEG (c
MUHUMEnNbHOM komnpeccuern) v TIFF
HesameTHa. B 1o xe Bpema o6uem thait-
na TIFF B pasbi (!) 6onblue, yem JPEG.
Mnioc k aTomy, TIFF B cpenHem gonb-
L€ 3anuCbiBAETCA Ha KapTy namsatu.
Uro kacaerca RAW, TO NOCKOnbKy
RAW-cann He npoxogut npoueayp
demosaic, UBETOKOPPEKLIMK U pecamn-
NWHra, OH — BHE KOHKypeHLmun, Bee atn
NpoUeaypPbl MOXHO BbiMOMHUTD YXEe
nocne cvemkn B RAW-koHBepTOpE B
CNOKOHO 06CcTaHoBKe, ucnpoboeas,
npu HEOBXOAUMOCTW, Pa3nuYHbIE BapW-
aHTbl U BbiOpaB HaUNy4LLIWN.

A yT0 Xe Photoshop? [la, mHOroe
MOXHO MOAKOPPEKTUPOBaTb B 3TOM
pepakrope. Ho Tonbko He 3abbiBan-
Te, YTO BO3QENCTBUE HA M30Opaxe-
HUe, 3anucaHHoe ¢ 8 paspagamu Ha
usetoson kaHan 8 JPEG unu B TIFF,
HEN3BEeXHO NPUBOANT K YMEHbBLLEHUIO
KONMUYeCcTBa NoNyTOHOB, T.e. k 6e3803-
BPAaTHOM NOTEpe Ka4yecTBa.

B RAW-thann obpas kagpa 3anuchbl-
BaETCA C TOW paspsAnHOCTLIO, C KOTOPO
OH 6bin oundposaH ALLM kamepsb! (Bo
MHOrMX 13 Hux ucnonoaytores 10- n 12-
paspsaHble AL|M), nostomy faxe noc-
e cepbesHbix MaHunynauvi Hag RAW-
thannom MOXHO MONy4nTb Ha BbIXOAE
8-paspsagHbin JPEG unm TIFF 6e3 no-
Tepwu ronyToHoB. Kpome Toro, nockorns-
Ky RAW-catin npeacraenser cobont
MOHOXpPOMHOE n306paxeHne, oH 3a4a-
CTYIO 3aHUMAET MeHbWnA 06bem, uem
TIFF, KOTOpbiA XpaHUT MOMHOLBETHOE
nsobpaxeHue. TeM He MeHee, He cne-
ayet gymarb, 4to RAW — 370 NaHa-
ues. Ecnu Bo Bpemsi cvemku Bbinm fo-
nyweHsbl rpybole doTorpadudeckune
OoWunbKK (B OCHOBHOM, CUNbHaA Hedo-
UNK Nepeskcno3vumus), 7o HUKakue
yxuwipenusa Hag RAW He nomoryT.

(OkoHuyaHue cnenyer)

rMs “Heap” WHTepHeT

“Sony-Alpha 900"":
3epkanka Ha 24 meranukcens

Komnanua Sony Bbifyctuna 8 npo-
naxy dnarmaHckyio DSLR B coen
3HameHWTon riHenke kamep “A”
(“Alpha”). B kamepe “A900" ycTaHOB-
neHa ronHopaamepHaa KMOT-marpu-
ua dopmata 35 MM C paspelueHnem
24,6 MnH. ahdeKTUBHbIX NUKCenen.
3TOT ceHcop cAenaH Ha AMOHCKUX 3a-
Boaax Sony. [No dusnueckomy pasme-
py Takas maTpuua nonHoCTbIo COOoT-
BEeTCTBYET OGbIMHOMY Kafpy NAEHKU
dopmata 35 mm, Te. 36x24 mm. na
“CHATUA" C HEE KapTUHKN MakcuMarb-
Horo paamepa 6000x4000 To1ek pas-
pabotaHa cneumansHasi cuctema o6-
paboTkn usobpaxenns “Bionz” c asy-
Msa TpakTamu. Kpome pekopaHoro
paspelleHus1, “Sony Alpha 900" ume-
eT BCTPOEHHYIo cuctemy crabunmaa-
umn nsobpaxernuna (SteadyShot
Inside). 3Ta cucrema Ha rMpockonax
ABuraet camy nnathopmy ¢ CeHco-
poOM B HanpaBneHusx, npoTuBono-
NOXHbIX “LeBeneHke”.

PoTorpachoB HaBepHska Mopaay-
eT 1 HOBbIiK, 6ONbLLION 1 CBETNbIW, BU-
Aounckartenb, KOTOpbIN nokpbiBaeT
(IOO% nnotuaaun xaapa. )




IHeTeKkTop rasoB

(CO n napoB ankorons)

peanaraemeti getextop (puc.1) npurogex Ans

obHapyxenusi B Bo3ayxe okmcu yrnepoga (CO), a Tak-
Xe napos ankorona ¥ NPoYux opraHuyeckux sewects (beH-
3uHa, aueTunexa, 6eHsona). B cnyyae AocTwkeHus 3anaH-
HOW (KPUTUHECKOW) KOHLIEHTpaLK rasa npubop onoBeLLa-
€T 06 3TOM NPEPLIBUCTLEIM 3BYKOBBIM U CBETOBLIM CUMHa-
nom.

Cam partymk rasa — tnna TGS822 ¢.Figaro. OH npen-
cTaBnsner cobol cnoi anokenaa onoea (SnOy), HaHeCeH-
HbI Ha NOBEPXHOCTb kepaMuyeckon Tpyoku. Buisoapl Aar-
YuKa pacnonoXeHbt Ha AByX KOHLiax Tpybku. Harpes vys-
CTBUTENLHOIO 3nemMeHTa obecnequrBaeT HakanuaearLas-
CA NpOBONOKa, npoxoasiyas sHyTpu Tpybku. Bee aTo pas-
MeLLaeTcA B LUMNUHAPUHECKOM M1acTMKOBOM Kopnyce.
CeoboaHoe nepeMelleHne rasoe BHyTpu kopnyca obec-
neynBaeT cTansHas ceTka, pacroNOXEHHANA Ha 3aLLUTHON
nnacruxe. flatunk pabotocnocobeH npu TemnepaType Ok-
pyxatoulen cpeabi -10...+40°C. MNpu HanpsXeHun Haka-
na 5 B notpebnsemas Harpesatenem MOLLHOCTbL COCTaB-
nset 660 mMBT. .

FMpuvBeaeHHan Ha puc.2 auarpamMmMa fnoKasbisaeT hame-
HeHne CONpPOTUBNEHUA YYBCTBUTENLHOIO anemeHTa (Rg)
B 3aBUCUMMOCTY OT KOHUEHTPaLy pa3nnyHbIX ra3os no oT-
HOWEHMIO K CONPOTUBIEHUIO AATUMKa ANA KOHLEeHTpaLuu
ataHona 300 ppm (Rg). ConpoTuBnexne aarynka B cny-
Yae Rg/Rp=1 Moxet coctaenate 1...10 kOm npu Temne-
patype cpeabt +20°C 1 OTHOCUTENBHOW BNAXHOCTW BO3-
ayxa 65%. MNpu noBLiLLIEHUM TeMNepaTypbl cpeabi CONpo-
TUBNEHNE OATUNKa CHWKAEeTCs, YTO crnejyeT yuyuTbiBaTtb
npu obpaboTke curHana gar4mka.

Cxema yctpolictea (puc.1) paccuutaHa Ha nutanue Ot
BUNKK-apantepa, obecneqmBaoLLen NOCTOSHHOE Hanpsike-
Hue 12 B npu toke no 500 mA. ivon D1 3awmuaeT npubop
B 3TOM crlyyae OT NepenonocoBkM (NOAKIIOHEHUS NNTaHUA
B 06patHoi nonapHocTk). B npuHuune, nputop Moxer pa-
6oT1aTb 1 OT nepemeHHoro Hanpsixexus. Torga D1 ¢ Gydep-
HbiM KOHAaeHcaTopom C1 06pa3syloT oaHONONYNepuoaHRbI
BhiNpaAMUTens, obecnevursaouuin Tpebyemoe NOCToAHHOE

G.DIOSZEGI.
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Puc. 2 Hanpsixehue. B o6oumx
cny4asx BaXHO, YTO-
6bl HanpsHkeHue NuTa-
HUSS He Nagano Hwxe
12 B, nockonbky 370
SBMSIETCS NPeanochin-
KOW Hagnexawen pa-
6otbt cTabunusaropa
(Ic1).

HanpsvokeHve nuta-
HWS NOCTynaeT Ha
BXOAbl UHTErpanbHbIX
cTabunmsaTropos Ha-
0. npspkeruns 1IC1 n IC2.
BbixoaHOe Hanpshke-
Hue crabunusaropa
IC2 (5 B) cnyxur ans
Hakana aatyvka, Toraa Kak Hanpsxenue [C1 (10 B) — ans
MUTaHNS 3NEKTPOHHOW 4acTu.

Mukpocxema IC3 cogepxuT B KOPMyce YeThipe onepauu-
OHHbIX YCUNUTENS, U3 KOTOPLIX B CXEME UCMNONbL3YIOTCH TPU.
Yeunurtens [C3b dyHKUMOHMPYET B Ka4€CTBE KOMNapaTo-
pa. Ero ponb cocTouT B KOHTPONE MUTAKLWEro Hanpsixe-
Hus 10 B. OnopHoe Hanpsbxerune, 06pasoBaHHOE LIeNoYKOiA
13 OByx NOCAEAOBATENbHO CoeanHenHbix anoaos D5, D6,
nocTtynaetr Ha WHBEPTUPYIOLNA
Bxoa OY. 310 HanpsixeHve KoMNa-

-
o

Rg Rg

-

OTaHOMN,

50 100 500 1000 5000

KoxuexTpayus {ppm)

YMEHbLLAETCS, Hanpshkenne Ha uHBepTUpytolem exoae OY
pacTeT 1, Koraa OHO NPEBLILLAET HanpskeHWe Ha HenHBep-
TVPYIOLLEM BXOAE, KOMMNapaTop nepekniowaeTcs, T.e. Ha Bbi-
X0A€ rnosaBnaAETCs HA3KUI yPOBEHD.

Moporosoe HanpsiXeRue NepeknioYeHVst yctaHasnMBaer-
Ca C NMoMOLbI0 MOACTPOEYHOro pesvcTtopa P. Tepmuctop
Th KOMNEHCUPYET CHYXERWE COMPOTUBAEHWS AaTymKa Npw
yBenu4YeHUM Temneparypsl.

B ncxoaHom cocTosiHuM (Ha BbIxOae KoMnapartopa BbiCo-
KuiA ypOBEHb) TPaH3ncTop T1 OTKpLIT, pene J BKNoYeHo, u
€ro KOHTaKThl coeavHsiioT Touku 2 n 3 CS2. Mocne cpaba-
TbiBaHWs KOMNapaTopa Ha ero BbixOde HWU3KWMA ypOBEHb,
KOTOPbI 3akpblBaeT T1. Pene J otnyckaer, Todkn 2 n 3 GS2
pa3smbikaloTes, 8 1 u 2 — 3amblkareTcs. Takum 06pa3om,
KOHTaKTbt pefie MOXHO VCMONb3oBaTh Ans ynpaBneHust
BHELLHMM UCMIONHUTENbHBIM yCTPOXCTBOM. KOHTaKTHI pene
CNOCOOHBI KOMMYTUPOBaTb NEPEeMEHHOE Hanpsixkenue
230 B v nocrosiHHOe 30 B npu makcvmanbHOM TOke 5A.

Pa3ymeeTtcs, 8 “TpPEBOXHOM” COCTOSIHUM aKTUBMPYETCS CBE-
TOBas 1 38ykOBas curkanu3saums. OHa paboTaet B Npepbisu-
CTOM pexwume. YacTora 1 koahduumeHT 3anonHeHus “npe-
pbIBUCTOCTW” 3aAaeTcs MynbsTBMOpaToOpoM Ha OnepaumoH-
HOM ycunutene 1C3c. Mpy BbICOKOM ypoBHe Ha Boixoae OY
OTKpbIBaeTca TPaHaucTop T2. Ecnn komnaparop [C2d cpabo-
Tan, HU3KUIA yPOBEHb C €ro BbiXOAa OTKpbIBAET TPaH3UCTOP

Puc. 3

paTop CpaBHWBAET C HaNpsKeHW-
em ¢ genutens R17-R18, Ha koto-
pbii nogaercs nutaicwee (10 B).
Ecnu oHO npesbilwaeT NOPOrosoe
3Ha4yeHue, Ha Bbixoae 1IC3b — Bbl-
COKuIt ypoBeHb (6nu3kuiik 10 B), 1
3eneHoi ceeroamnon D8 ropur.
Yevnurens [C3d Takke cnyxur
KomnapaTtopom. Ha ero nHeeptu-
pyloLmMiA BXOA NOCTYNaer Hanps-
XeHue ¢ aenuTens, obpaszoBalHoO-
ro Rg, R4 v P. 311 snemeHThl 06-

o o O

RT 05/11
OO=0

pasyloT OflHy U3 BETBE MOCTa. @)

Bropyio BeTBb cocTaBnseT aenu-
TeNb HanpskeHusl, choOpMupo-

BaHHbI U3 anemenToB R1, Th, R2 @)
1 R3. Ero BbIxOaHOE HanpsikeHue
NOCTYNaeT Ha HeVHBEPTUPYHOLWLWIA
sxoa OY. Komnapatop npou3so-
OWT CPaBHEHWE BbIXOAHbIX Hanps-
XEHWA ¢ 3TUX Aenutenei Hanps-
XeHus. B ncxogHom cocTosHumn

C8.-

HanpsXeHne Ha HEeUHBEPTUPYIO- @3
wem Bxoae bonblie, Tak YTO Ha
Bbixoge 1C3d — Bbicokuit ypo-
8€Hb. [pu Hanwuuu rasa (v yse-

NYYEHUM €ro KOHLIEHTPaumu1) co-
npotusnenne partyvka (Rg) 0O




T3. Mpu nepnoan4ecKoM OTKPLIBAHUK T2 NUTAKOLLEE HaNps-
XEHWe NOCTYNAET Ha aKTUBHbIA 3yMMEPD 1 Ha KpaCHbI CBETO-
anop D7 (4epes Tokoorpanuumsaiowmit pesuctop R12).

YeTpoicTao coBpano Ha OAHOCTOPOHHEN NeYaTHOM Nna-
Te pasamepamn 123x52 MM, YepTex KOTOPOW NPUBEAEH Ha
puc.3, a cxema pacnonoxeHuss 3NIEMEHTOB — Ha puc.4.

Mpu MOHTaXe NnaTbl BHayane LenecoobpasHo pacnasaTb
6 nepembiyek (MOKasaHbl Ha pUC.4 NYHKTUPOM), a 3aTeM ycTa-
HaBNMBAaTb AETaNU B NOpSAKe BO3paCTaHus UX BbICOThI.

HomuHanbHOe Hanpshxenne pene coctarnseT 12 B, ogxa-
KO OHO HaaexHO cpabaTbiBaeT 1 npwn MTakum ot 10 B. UMC
cTabunusaTopa, NMTAIoLLEro HarpesaTenb AaTyYMKa, yeTaHas-
nMBaeTcst Ha HebOMbLLOK TENNMOOTBOA, NMOCKONbKY €8 MOLU-
HOCTb paccensanus coctasnseT npumepHo 1 Bt MNog aatun-
KOM Ha Mnate NpeaycMOTpeHO orBepcTue ans cBo6oaHOM
ABWKEHUS Fa30B, HO ero BCe paBHO PEKOMEHAYETCs YCTaHO-
BWTbL C 3230pOM 2...3 MM OT NJiaTbl, NOCKOMNbKY ANUHA BbiBO-
noB parymka — 6,5 mm. B cuny cummeTpuyHocTu pacnono-
XEHUA BbIBOAOB AaTymka (LJOKONeBsKa npuBeaeHa Ha puc.1)
NONOKXEeRNe ero Npn yCTaHOBKE HE UMEET 3HaYeRns. MOHTax-
HY0 BbICOTY CBETOAMOA0B HYXHO NOAOrHaTL Mo PacCTOsHNE
Mexay nepeaHen Nanenbio Kopnyca v NNaTtou.

MprBop MOXHO pa3MecTUTb B NNACTMACCOBOM KOpMyce
pasmepammn 135x75x50 mM. [nata kpenutcs 4 BUHTaMK
(M2,5x20 MM) Ha NepeaHel NaKenun Tak, 4Tobbl CTOPOKa C
yCTaHOBNEHHKbIMK aAeTansMum Obina obpalleHa k nanenu. B
Kopnyce HanpoTus aatynka heobxoaumo NpocBepnUTb He-
CKOJIbKO psiI0B OTBEPCTUIA Ang CBOBOAHOM LMpKYyNsaunun
Bo3ayxa. Ecnu npubop npeanonaraeTcsl NOCTOSSHHO UC-
nonb30BaTth Kak “Tectep ankorons”, K kopnycy HanpoTus
OTBEPCTWIA XENAaTENbHO NPUKPENUTL BTYNKY-3aryOHUK, 4TO-
6bt NPy AbiXaHUM BECb BO3AyX NONaAan Ha gaTyuk.

lMocne kax0020 eknrHeHuUs mpebyemcs epems Ons pa-
30zpeea npubopa 8 meveHue HECKONbKUX MuHym. B amo
8pems OH Haxodumca 8 “‘MmpeesoxHom” cocmosHuu. B pa-
60TOCNOCOBHOCTI CXEMbI MOXHO YGeaWUTbCs NyTEM UCMOMNb-

30BaHMs "anKoronbHO’ Puc.5

YyyBCTBUTENbHOCTN 1.0

ceHcopa. Ans kanu6- ;

poBK/ npuBopa Heobxo-  £0° ™~ =

AWM KaKoR-HUByab Npo- [23 S

MbIWMEHHbI feTexkTop g 02 w

ankoronbHbix napos % . TH "E

(“AnkortecTep” — ’ —

Roadtest). Takue npu- —
10 20 50 100 200

60pbl NOABUNUCH He-
CKONbKO NeT Hasaj B
cBoBOaHOM Npoaaxe.

[Lins o6Hapyxenus Hanuuus CO npuGop HacTpamsaeTcs No
avarpaMmme Ha puc.5, KOTOpast NOKa3biBaeT U3MEHEHue co-
NPOTUBNEHUS 1ATYMKA B 3aBUCUMOCTM OT KOHUEHTpaumm CO
1 Hz (NO CpaBHEHMIO C CONPOTURNEHUEM AATHMKE B BO3AYXE
— Rrag/Reoanyx)- BuaHo, 4to 8 cnyyae CO Mpy KOHUEHTpaumum
100 ppm Rr33<0,3Rg03ayx: T.€. CONPOTUBNEHME AATYNKAE YMEHD-
LWIAeTCs MeHbLle, Yyem Ha 1/3. T0 O3Ha4aEeT, YTO Hanpsxe-
HME Ha MHBEpTUpYKOLLEM Bxoae (Bbioge 13) IC3d ¢ nomo-
wbto P cregyeT 3agarb Tak, Yytobbl Npu yMeHbLLEHUM COMPO-
TUBNEHMS JaTUMKa Ha TPETb OHO Bbi3bIBANO cpabaTbiBanune
KOMMapaTtopa W BKMIOYeHne curhanuaaumun. Hactpoiky pe-
XUMOB HYXHO NpOKU3BOAUTL B MOMELLIEHWN C YUCTLIM BO3AY-
XOM MNpKW KOMHATHOW TemnepaTtype (okono +22°C). Mpu noaga-
Ye ¢ nomoubio P Ha uhBeptupyowwmii 8xon 1IC3d Kanpsxe-
hus 2,8 B curianusaums norkHa cpabatbiBatb Mpu KOHLEH-
Tpauun okucu ymepoga okono 100 ppm, Torga Kak npu Ha-
Npsbxkenun 2,5 B — npu koHueHTpauun CO okono 150 ppm. .

YunuTbiBas, 4to AaT4YKUK pearmpyer u Ha Hanwaue apyrmx
rasos, BO n3bexanune ownboyHOro BKNIOYEHUSI CUrkanuaa-
uum HelenecooBpa3Ho 3aaaBaThb BbICOKWA ypOBeHb YyB-
CTBUTENbBHOCTU.

KoHueHnTpayus rasa[ppmj
t=20°C, RH =65%

Radidtechnika, Ne11/05.
lMepeegod B.Cmacioka.

[BYyX4aCTOTHbIN reHeparop

A.BYTOB,
c¢. Kypba Apocnasckoit obnactu.

Ha MVyJibTUriJiekcope

B cocTtas noutu kaxaoro gocra-
TOYHO CNOXHOrO yCTpOWCTBa Ha
UnMpoBLHIX MUKpOCXeMax BXOAUT
reHepaTop WMNynbCoB. Takue reHe-
paTopbl BbIMTOMHAKT UK Ha cneuun-
anuanpoBaHHbIX MUKpOCXemax
(K176MES5, K155AT1, KP1533ArI3),
unu Ha uHseptopax (K561J1A7,
K5550A3, KP1533M1H1 v 1.n.). UaBe-
CTHbI CXeMbl FEHepaToOpOB U Ha Tpur=
repax (K561TM2, K165TM2 u ap.).
ToT unu nHOK BLIGOP KOHCTPYKTOPC-

KOro pelenus onpeaensetcs He
TONbKO TpebyeMbiMU XapaKkTepucTu-
Kamu YCTpOWCTBAE, HO U AOCTYNHOC-
T KOMMMEKTYHOLWMKX, UX CTOUMOC-
TblO, @ TaKXe HanmyuemM ceoboaHbIX
aneMeHToB npu paspaboTke cxemsbl.

Hennoxou reHepaTtop ¢ Bpemsaa-
aawouwmmu RC-uensmm MOXHO NocT-
poOUTb HAa MUKPOCXEeME MYynbTu-
nnekcopa KP1533KM14 (MMNOpTHbIA
ananor — SN74ALC258), BbINOMKEH-
Hoi no TTIW-TexHonorum. Mukpo-

cxema KP1533KM14 (KP1533KM14A)
npeacTtasnsaer cobow yeTbipe 2-BX0-
A0BbIX MHBEPTUPYIOLWMX MYTBTUMEK-
COpa C BO3MOXHOCTbIO O|HOBPEMEH-
HOro nepeBoaa BCEX BbIXOAO0B B Tpe-
Tbe COCTOsIHWe (BLICOKOrO BbIXOQHO-
ro conporusnenus) [1, 2]. uana3sox
Hanpsxexuns nutauns MUMC —
3,3...5,5 B. Koraa Ha o6wem aapec-
HOM Bxopae A (BbiBoge 1) UMC — no-
ruyeckuis “0”, Ha BbIXOAbl BCEX MyIb-
TUMNIEKCOB NPOXOAAT UHBEPTUPOBAH-



Hbte curHanst ¢ sxogos DO, a npu “1”
— ¢ Bxoaos D1.

Paboyasn yacToTa reHepaTopa on-
peaensercs napameTpamu Lienodku
C1-R3-R5. Ecnu nepekntouartens
SB1 pa3oMKHYT, Ha BbixOfbl NPOXO-
AAT curnanst ¢ sxoqos D1, u vac-
TOTa 38BUCUT OT HOMWHAINOB Lienou-
kn C2-R4-R6. MNpu nameHexHuu co-
NpOTUBNEHUA NOACTPOEUHbLIX pe-
anctopos R5 unu R6 (0T MuHu-
MaribHOro 40 MakCUMarnbHOro) ya-
CTOTa reHepaTopa u3MeHsieTcs oT
250 oo 8600 Ny. NameHeHne napa-
METPOB OAHOM 4aCcTOTO3ajaruen
yenu npakTu4eckn He okKaslbiBaer
BNUsHKA Ha Apyryto. Mpu pasmelka-
Hun SB2 Bbixoabl MyNbTUNNEKCOPOB

pos DD1.3, DD1.4. Cneayer oTMme-
TWTb, 4TO HArpy3ka C OTHOCUTESIbHO
6ONbLLOK eMKOCTbI UCKaxaeT hop-
My curHana Ha sbixoge DD1.4, n ona
CTaHOBWUTCSI OTNIMYHOM OT NpaBUNbHOM
NpsMOyronbHOR. MoaTomy, ecnu nony-
YeHHbIA curHan Heobxoaumo noaa-
BaTb WU Ha Apyrue yanbt co3jaBaemon
KOHCTPYKLIMM, TO Npu YCTAHOBMEHHOM
uanyyarene BF 1 ero xenarenbHo CHu-
MaTb C BoiBOAOB 7 unn 12 DD1.

lNepeMeHHbIM pe3auctopom R8
MOXHO perynupoBaTb YpPOBEHb Bbl-
XOAHOro curHana. PunbTp NUTaHUA
C3-C4-L1-C5 ymeHbliaeT BNusHue
reHepaTopa Ha Apyrue yanbl TOh KOH-
CTpyKuuu, rae 6yaet UCnonbL3oBaH
reHeparop.

R3 470
~ ]1C1 0,1 mx
DD1.1 W pp1.2
2 pol ¢ 4 5 Do| ¢ U
31p1| ms 81p1| ms
L
R8
C2 0,1 mx il 22k Brixoa
p7 P,
DD1 R4 470 R6 22k
KP1533KMN14A
R1 10k L1 100 Mxlw 5B
SB1
"pe)‘(“_ R2 10«
T K BeiB. 16 DD1
1 A [Ms C3
f— 15 0,1 mx
4 SB2 EO K Bbig. 8 DD1 100 MK ¢s
"BKN/BbLIKY” ~16B | 01 M«
O6wmn

nepexoasT B TpeTbe COCTOsIHME, U
reHepauus cpbiBaercs.

B kauecTBe Harpysku reHepaTopa B
AAHHOM CIly4ae UCMOMb3yeTcs Nbeso-
KepaMU4yeCKuit uanyyartenb 3Byka
BF1, ans yBennyeHua rpoMKOCTH
BKJTHOYEHHbIA MO MOCTOBOM CXEME.
Pa3aMax amnnuTyabl Ha ero BelBoAax
6yner okono 8 B. Peanctop R7 ycra-
HOBIEH A5 YMEHbLWEHNA EMKOCTHOM
Harpysku Ha BbIXOAbl MYNITUNIIEKCO-

Ons ynpouweHnst cxembl 3anyck re-
HepaTopa v NepeknYeHne 4acToThl
NpoOu3BOASTCA NepeKnioyaTensaMn
SB1 n SB2. BnonHe BO3MOXHO cae-
naTtb U 3NEKTPOHHOE yMNpaBneHue
pexumamu. Ecnu ynpasnaTte reHe-
paTopoOM KOMMapaTopaMu unu ane-
MEeHTaMu LiMppOBOR NOrukKN ¢ OT-
KpbITHIM KOMIMEKTOPOM WITU CTOKOM,
TO “noaTsArnsatome” peauctopsl R1
n R2 Heo6xoauMO OCTaBUTL.

Mpu paborte reHepaTopa Ha 4ac-
ToTe 1 Ky NoTpebnsemMbtit MUKpPO-
CXEMOI TOK He npesbiaet 6 MA.
NameHsis napaMeTpbt Bpemnasanalo-
WmMX uyenern, MOXHO NONy4uTbL ApY-
rne 4acToThl reHepartopa. pu saTom
crnepyert yuuTbiBaTb Hanuyue BblTe-
KalLero Toka Ha BXoax MUKpocxe-
Mbl, NO3TOMY 0buiee conpoTuene-
Hue pesnctopoB R3, R5 n R4, Ré
He MOXeT ObiTb U3nuiHe 6OnbLWUM.
MakcumansHas paboyas yacToTa re-
HepaTopa MOXeT npesblwats 30
Ml, pekomeHayemas MUHUManb-
Haa — He Hwxke 200 Ty,

NMNOPTHBIA Nbe30KepaMu4eCcKuin
unanyyartens 3Byka tuna HPA22A
MOXHO 3aMEHWUTb OTEYECTBEHHbLIM
3M-1, 3M-5, 3M-22 unu aHanoruy-
HbiM. [Jpoccenb L1 MOXHO ucnonb-
308aTh NGO NPOMBbILLNEHHbIR Ma-
norabapuTHbll (MapkMpoBKa UBeT-
HbiMK NONOCaMu. KOpudHepasa —
YepHasi — KOpU4HeBas).

C ApyruMu BapuaHTaMu HECTaH-
AapTHBIX FreHepaTopOB MOXHO O3Ha-
Komutbes B [3-8].

Nureparypa.
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ckuin n ap. Noruyeckne NC KP15633,
KP1554. Y4.2. — M.: bunom, 1993,
C.441-444.

2. C.A.buprokos. lNpumeHeHune
UMpOBbIX MUKpOCXem cepuint TTI n
KMOTI. — M.: IMK, 2000, C.86-89.

3. A.byTos. PenakcauyuoHnHbie re-
HepaTopbl Ha namne NH-3. — Pa-
aunomup, 2002, Ne7, C.35.

4. A bytos. eHepaTOpbI-CUrHanu-
3aTopbl. — Paguo, 2002, Ne7, C.59.

5. A.ByToB. [[€HepaTOpbl Ha TPaH3u-
cropax KI501. — CxeMOTexHuka,
2002, Ne8, C.26.

6. A.byToB. MNynbCHbie reHepaTo-
pbl Ha TpuHMcTOpax. — Pagmnoamarop,
2003, Ne2, C.26. -

7. A.byTtoB. [eHepaTop 13 KOMRbL-

I0TEpHOM “Mbllun”. — Paawno, 2005,
Ne4, C.29.
8. A.bytos. [eHepaTtop Ha

KP1533AM3. — PaaunoKOHCTpYKTOp,
2008, Ne9, C.30.



Thinstall:

TOHKOCTU HaACTPOUKM

(OkoHuaHue. Hayano B N24/09)

B npolunom Homepe Mbi B 06yux
yepTax paccMmoTpenu fnpouecc co-
30aH1s NOPTUPYEMBIX NPUIIOKEHWIA C
MNCNONb30BaHWEM CaMOr0 COBEPLLEH-
HOrO Ha AaHHLIE MOMEHT UHCTPYMEH-
1a — Thinstall (North Star). Mmoz
npumeHeHuUs: NpunoxeHue, paboma-
wouee e co6cmeeHHol supmyarnsHoU

CTYt0” ONEPaLUUOHHYI0 CUCTEMY, Npea-
NOUTUTENLHO — YCTAHOBIEHHYIO Ha
BUPTYanbHOI MalumHe. Jlyulle Bcero
ans aroro VMWare (Thinstall cen-
yac NpPUHaANEXWUT 3TON Xe Komna-
HUK), HO BRONHe nogonayTt u Gec-
nnartHeie VirtualBox wnu Microsoft
Virtual PC (ogHy u3 ctapbix Bepcuit

Puc. 12

Seitings

A.FPUHYYK, C.TPUHYYK,
r.MuHck.

OnucaHHble paHee NpPoLecchl yc-
Tanosku Thinstall: npegBaputens-
HOe CKaHupoBaHWe, UHcTannAuua
(ANs co3naHua nepeHoCUMown Bep-
CUM NPOrpaMmebl) U OKOHYaTenbHoe
CKaHupoBaHue He TpebYIoT HUKaknx
TPIOKOB 1 Npon3BoanaTcA B O6bIYHOM
pexume. A BOT rge no-HactosLle-
My NpuUxoguTcs NonoMarb ronosy,
Tak 3To nepep 3anyckom danna
build.bat. locne 3aBeplueHns cka-
HUPOBAHKUA B NafnkKe Npoekra xpa-
HUTCA Habop He Tonbko annos
fporpamMMbl, HO U Uenwit Habop
BcnoMoraTenbHbix dannos, rnas-

LY a gy bt
Hbill 13 KoTopuix — Package.ini.
-lmaBHoe, yTO Bcerga npugertcs
AepxaTb B yMe — Hanuuue aByx “na-
< pannenbHbix CTPYKTYp”. Thinstall co-
x| 3f4aeT 3aroToBKY, B KOTOPOW coaep-
XxaTca nanku-aHanoru Program
What do you want the virtual machine to do? .
E G = 1D Files, npocmna nonb3osaTtensa u 1.4.
T e T e (puc.13). Mocne 3anycka nopTupo-
wndo dsk. BAHHOIO NPUITOXXEHNUA 3TO NPUNOXe-
B ot char vl s Hue BMaUT (Pannosyld CUCTEMY He-
R o, e Thursdey, Febyuary 19, 2005, 10:17:24PM MHOFO No-APYTOMY: KaK HanoXeHue
g o] oo | peanbHou annosBor CUCTEMBI U
BT e BpPeMeHHbIX Nanok. Ha puc.14 noka-
-5 3aHO HanoxeHue “BuptyanbHoro”
‘ ocduca 2003 (Office 11) n peanbHo-
i ro 2007-ro (Office 12). Knioueson
4 o ARG 2o BOMPOC: a YTO Xe Npou3onaeT, koraa
- — z Puc. 13
cpede (chaiinosas cucmema u pe- Microsoft yxe pacnpocT- ?ggmu 9"23"“;‘:::"’5‘“"‘9‘
€Ccmp), HO C BO3MOXHOCMbIO [IPOHUK-  paHAaeT becnnartHo). o B8 TEX [
HOBEHUS 8 pealnbHyK halnoeyo cu-  3aBeplleHnn BCcex 3Kcne- g m:ﬁ I
cmemy u peecmp. BONbILMHCTBO Ha- PUMEHTOB MOXHO Nerko B 0 %edive D%
ctpoek Thinstall kak pa3 u cBsisaHbt  BEPHYTb BUPTYyanbHyio Ma- gg m—:‘:ow“
¢ BbiGOpoM GanaHca Mexay cTene-  LWUHY B UCXOAHOe “Hesa- B O %eProfie 1
HbtO M3ONUPOBAHHOCTU U rMYBUHOW  MYCOpEeHHOe” COCTOfHMEe 8 &2 Y%ProgranFiesdr

NPOHUKHOBEHUA. [103TOMY Mb ewe
pas npoaem no NyTn co3aanus nop-
TUPYEMOTO NPUNOXEHUHA, HO TOMNbLKO
C OCTAHOBKOW Ha CaMbiX KIHOYEBbIX
MOMEHTaX.

MoBTOpPUM peKkOMeHpaunio: uc-
NONb30BaTh ANA 3KCNEePUMEHTOB “un-

(puc.12), a aucTpubyTuBsl
M FOTOBLIA pe3ynbrart Bo
MHOIUX cCrnyyaax MOXHO
NpPOCTO NepeTackueaTtb U3
BUPTyanbHOW CUCTEMbI B
peanbHyio Nerkum asuxe-
HUEM MBILLKMK,




Puc. 14 N

Y 3 5.

<3 - . .

+ . LR

Dain Mpaska  Bua mﬁpma Cepx Tafin Pesaktrposath Kara

dannosan cucrema Thinstall:

. ), @ -»-lae
Qres - Q) - I8, | J rovex 1L ' FY gpemennbie nanku niioc peanbHas
o [ Cnsnortis 2003t € P @»}F @L thavinoBas cuctema
-ﬁ;—xu x i |E:\Program Flles — .
O Thunetal N i T ;‘;mxrosoftfmntpage = fjg}‘é::;:ﬁ?{"‘
& 15 MSOffice 2003 . S IDocum 12)
& | p %AppData®% : ~
® i Y%Common AppData%d’ E;J%:) [C)EICPART Themes 12 : "B J[OFFICETT] pr——
& 5 %diive C% i m 8 MEDIA ' T [1033) T "
® .} %drive D% H ; ® & Officel2 . [1049)
L %edrive E% ) ) Stationery ; {JiAccessWeb]
L4 %Fonts% : i (JIADDINS]
B . %localAppData®% | ! S ey {JIBITMAPS]
B {_j %Profile { ] {_}IBORDERS]
® . %ProgramFilesDir% § ! a:*g,“l-ll
® ) %SystemRoot% ibrary,
®Bia %oSystemSystem% /'3 °a"noaaﬂ actE [MACROS]
8 007K cucrtema Servic :::zo:::n ,
L, OpenOffice /\ windows XP mtﬂmzsx
s :Z"”" ISAMPLES]
. STARTUP]
| 5,4  BpemeHHble Nanku @ ’:-37 :‘”;f: xe"k‘:e“g"e’ Tooks IXLATORS)
- % Iy OS5 o]
L s'4 Thinstall {Office 2003) % 3 Microsoft NET [XLSTART]
'1(::)( & £7) Movie Maker \ 53‘::"0"":‘“ 2
‘ & ¢y MSBuild
If‘ Thinstallvs =i f‘ﬂa MSECacka
Puc. 15 _ R S o nonb3yer i:)amoxmocm (G)CHOBHOVI
o . v B Crpoma =Ioi cvctembl. HasepHoe, B GonblnH-
[compress;m] CTBE cUTyauui CTOUT NpepanouecTb
compressionT pe=None M H H -
K ompress onType-Fast WriteCopy isolation;

[Isolatiand

[Bui Tdoptions
;Enable MSIFi

E" rect oryIs olationMode=writeCopy )

;Iename 1f you want to generate a windows

=

B peanbHOM U BUPTYanbHOM Npuio-
XEeHUU UCNONb3YIOTCA OOHU U Te Xe
Aucku, nankv, dannst, Bcnomora-
tenbHbie dII? Ynpasnate Takumu
nepeceyeHUsaMKU NOMOraeT HacTpol-
kKa pexumoB wsonauyun (Isolation
mode), ocyujecTenaemasi B nepByio
ouepenb B HayanbHbix CTpouKax ain-
na Package.ini (puc.15).

MoxHo 3apgaBatb oauH U3 Tpex pe-
XMMOB M30NALuK;

- Full — camblii XXecTKuiA pexum.
MopTuposaHHaa nporpamma “sugut”
TONbLKO “cBOM” Bepcuu ¢anos 1 na-
nNoK 1 He o6pawaeT BHUMaHUA Ha Cu-
cTemHbie aHanoru. Bce csoun usme-
HEHuA OHa BHOCUT BO BPEMEHHLIE
nanku (8 nanke Thinstall). dtum
obecneunBaeTca makcumanbHas
cteneHb 0©6e30nacHOCTH, HO #

yno6¢TB B paboTe CTAHOBUTCS MEHb-
we. Hanpumep, Bbl XOTUTE COXpa-
HUTb CO3AaHHLIN UM NOAPEAaKTUPO-
BaHHbi hann Ha aucke D:, un npo-
LieCC COXpaHeRruns BLIrMaAUT CaMbiM
o6bidHbIM 0Bpasom, HO Ha camom
fene ceexas Bepcus dauna nona-
Aer B nanky Thinstal\HazeaHue
npogpammbi\%drive_D% w ee npu-
Aetcs AONONHUTENbHO UCKaTb U KO-
NUpoBaTb;

- WriteCopy — npoOMexyTOuHbI
BapuaHT. [1opTUPOBaHHOE NPUNOXEe-
Hue “Buant” n painbl OCHOBHOWM Cu-
CTeMbl, HO B Cryyae nepeceyeHus
npeanoYuTaeT ncnonblosarb ‘ceon”
dainei. Bce nameHeHua un qononHe-
HKUA coxpansioTca B nanke Thinstall.
Heyno6cTBa Te xe, HO, B oTnnyue oT
Full-pexuma, nporpamma wupe uc-

- Megred — pexum nouTy NOMHOM
cso6oabi. Npu NMobuix Nnepeceyekusix
MCNONL3YIOTCA, B NEpBYi0. ovepedb,
pecypcbi OCHOBHON CUCTEMLI, & (han-
Nbl COXPaHAOTCA OBbIHLIM OBpPa3oM.
O60poTHaa CTOpPOHA: TOYMHO Tak Xe
cBOGOAHO MOAMMULMPYIOTCS K CUC-
TEMHbIe anemeHTH. B pesynbrare,
nocne 3anycka Nporpammbi MOXHO
OCTaTbCA C UIMEHEHHbIMU CBEAEeHN-
AMU O NULIEH3UKM NPOrpamMMbi, Hepa-
6oTatoLmmI ApNbLIYKaMu Ha pabouem
CTONE ¥ MHOTUM APYIUM. ITOT PEXUM
XOpOoLWo NoAXOAWUT AN Hebonblunx
NpPoOrpaMmoK NuBo Ans BPEMEHHOMo
MCNONbL30BaHUA Ha “4ynctoin” onepa-
LIMOHHOW cucTeme. B octanbHbix cny-
yanx KOHMIUKTEI MOTYT MPUBECTYU K
HepaboTocnocobHoCTU apyrMx Npo-
rpamm.

Mpaepa, eCTb BO3MOXHOCTL KOM-
6uHUpoBaTL AOCTOUHCTBA pasnuu-
HbIX PeXUMOB usonauuu. Pexum,
ykasaHHbin B channe Package.ini,
MOXHO M3MEHUTb ANA Kax/AoW nan-
KW 3@ CueT cOo3faHuAa B Heln (unwu



npumep, Full-usons-

Lui camor npc-

rpammel, Ho Merged-
pexum ang Auckos
C: u D:. B no6om
clnyyae npuxoantcs

n
DirectoryIsolatjormModesMerged

W3aMeHeHne peXxnms
usonayun ans paboyero
crona (Desktop)

3KCnepumeHTUpoO-
BaTb, Bce-Taku Thin-
stall — He naHauyen,
8 NpoCcTo MOLHLIN
VHcTpymeHrT. Tem 6o-
_ nee, 4tTO AN Nanku
:J “Mou OOKymMeHmbl”

Moaundukauum cyiyecTeyowero)
danna c nmeHem ##Attributes.ini
(puc.16). Cogepxumoe atoro ¢gam-
na cTporo pernaMeHlTMpoBaHo, u
M3MEeHeHNA AONyCKaloTCA TONLKO
ONA YKa3aHUs OZIHOFO U3 TPEX pexu-
MOB u3onsauvn. MoxXHO 3agaTb, Ha-

Puc. 17

®aiyy [pasmica Cppaexa

PO 2l

axe B pexume
WriteCopy pocTtyn
paetca nonuuin. Thinstall no ymon-
4aHUI0 CaMOCTOATeNbHO cosflaer
Tam chann ##Attributes.ini c Heobxo-
OMMBIMKM NapameTpamu.

Pexumamn focTyna HacTponka He
orpaHuumnsaetrcs. B camom Hauane
danna Package.ini MOXHO 3apaTtb

flCompression)

Isolation] . o
DirectoryIsolationMode=writecopy
DirectoryIsolationMode=Merged

Y S
1 CTeneHb CXaTus
*CompressionType=none J oo gj
gmoressionType=Fast _J —

Pexum nsonayuv |

[ONONHUTENBHO U CTEeNEHb CXaTus
(pvc.17):

- None — 6e3 cxarus;

- Fast — BuicTpOe cxatne;

- Small — MakcumanbHoe cxarve.

OnATb-Taku, uauie BCEro nyuluuni
BapuaHT HaxoaouTcs nocepeauHe.
Mpyt BbICTPOM CXaTuu pa3mep nop-
TUPOBAHHOIO NPUNOXEHNUA YMEHbLLA-
eTcs pasa B NonTopa,.3aT0 BPEMS CO-
37aHus YBENUYMBAETCS NPUMEPHO B
naATh pa3. MakcumanbHOe cxaTtue
no3BosnfeT BbLiUrpaTb AONOM-
HuTenbhbte 10%, HO Bpems 3anycka
NporpaMmbi BO3pacTaeT B HEeCKOSb-
KO pas.

OTAEenbHO MOXHO yKasaTb, CTOUT Nk
yOansaTb BPeMEHHYI0 Narky nocne 3a-
BeplweHua paboThi NOpTUPOBaAHHOIO
npunoxenvs. Ecnu ato Heobxoaumo,
[I0CTaTOMHO Y/1aNMTb 3HAK KOMMEHTa-
pua (Touka C 3anATOW) B Ha4ane cTpo-

=lot

A
-

Co3naHue

Builooptions

;Enable MsIFilename if you want to generate a windows Installer package.

sMSIFilename=vB6.msi

id
swhen generating a .msi, the following entries are recommended but optional

;MSIManufacturer=unknown
sMSIProductversion=1.0
sMsibefaultInstallallusers=1
;MSIRequireclevatedPrivileges=1

;MSIInstallbir=Microsoft visual Basic 6.0 Professional edittion (Thinstalled)

T e i " A

3MSI Productc0de-§ 25C44C09--D5FO-EB7E~B449-4E2C4284B0D4 }

{MSIUpgradeCodes=

S p——————

S e— S

Su?gééfeENéme-VB6
or

11B773B0-182A-22A7-6847-A294460D04EC }

—/

UHCTanNALMOHHOIO |
NakKerta

ginalsnapshot=C:\THINST~1.300\unpack\{pC5C1~1. SNA
DestinationsSnapshot=C:\THINST~1. 300\unpack\{B1E89~1. SNA

ICapturedusingversion=3.300
outbir=bin
sandboxName=vB6

; InventoryName is used by desktop manageme

InventorynName=vB6)

;s PermittedGroups allows you to restrict access

roups

; PermittedGroups=administrators;Remote Des

¢pannos no

Yaanenue BPpeMeHHbIX

3aBepiueHuu paborbi

users who belong to speci

rous Wsonauyua

ceTeBbiX QUCKOB

fThe following option causes the sandbox to be deleted when the application exists
s This essent1311¥ resets the a?p11cat1on to it's original captured state
of d processes, the clean up wit

; If the application spawns chi
removesandboxonExit=1

Eriable this optiun 1f you want changes for Network ma

; By default users can read and write normally to netwo?ﬁ mapped drives

x SandboxNetworkberives=1

be postponed until all quit

ed drives to go into the sandbox




ku RemoveSandboxOnExit=1. Yaane-
HUe BpeMeHHbIX NanoK NO3BOnsEeT
Kawabilt pa3 HaunmHatb paboTy “c unc-
TOro nucra”, 3KOHOMUTb MECTO Ha
“nallke” u... He oCTaBASATbL CNEaoB.
Ho npu atom 6yayT cbpackiBaTbea BCe
HaCTPOMKK K CNUCOK NocneaHnx dan-
1108, YCTaHOBNEHHbIE BO Bpems pabo-
Tbl AONONHERUsS. Tak 4TO, €CNU ecTb
MECTO, TO, HaBEpHOe, 3Ty CTPOKY CTO-
WUT OCTaBUTb “33KOMMEHTUPOBAHHON”.

Paaom HaxogoaTca HAaCTPOWKM, Ka-
caoumeca paboTul C CeTeBbIMU AUC-
KaMu: noka 3aKOMMEHTHUpOBaHa
ctpoka SandboxNetworkDrives=1,
paboTta ¢ ceTeBbiMV UCKaMu UOET B
06bIYHOM peXxnme € BO3IMOXHO-
CTbiO HOPMAaJIbHOro COXpaHeHus
dannos. Yacto BO3HUKaeT na-
papoKcanbHas cuTyauma: Ha cu-
CTEMHLIR ANUCK hatn MOXHO co-

ANA ONepaynoHHONA CUCTEMEI — 3TO
Kak pas To, 4YTO HYXHO.

Hapo otmetuTb, uto Thinstall
BMOJSIHE CNPAaBNAETCA C CO3OaHUEM
NOPTUPOBAHHOV BEPCUN NPOrpaMMbt,
Tpebyowen ana csoeit paGoTo
Virtual Java Machine, .NET unu
Adobe Flash Player. Npumepom mMoO-
XeT CNYXWTb NPOCTOR, HO OYE€Hb
ynobHbi penaktop Paint.NET, koTo-
pbi, Kak crieqyer u3 Ha3BaHus, 6e3
cpeabt .NET He pabortaer. [pyrue
cnocobbl NOPTUPOBaHUA NPOrPamm B
TaKoW cuTyauuu NpakTuieckn Bceraa
nacyrT unu, no KpanHen mepe, Tpe-
6ytor obazatenshoro Hanuuus .NET

Puc. 18
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nauu” dannosbin MeHemkep. Onwu-
CaHHbild B cripaBke Thinstall cnocob
noaxntoveHus MNpoeogHvka Windows
yno6CcTBOM ¥ HAOQEXHOCTLIO HE OTNK-
vaetcs. A BOT Ha caunte htlp://www.
FreeCommander.com Ham nonancs
OuYeHb ManeHbKWUit U “WyCTpbiin” aByX-
naHenbHbii Gannosbit MeHemKep, Y
KOTOpOTo €CTb U NOPTUPOBAaHHaA Bep-
cua FreeCommander Portable
(pwvc.18). PaBotaTtb nydwie no cneqy-
IOLLEMY CLEHapWo:

- 3anyctutb Thinstall-ckasuposa-
HUE CUCTEMLI;

- ckonupoBaTb B Programm Files
¢annoBLIt MEHEOXED;

XpaHUTb TONbKO NOCNE ANUTenNb-
HbIX Ma3HUNYNALWUA, a 3aT0 B NO-
KanbHoOI cetn — 6e3 npobnem.

E\’ - i

= 3ol Dy

Ewe ogHa npuATHaA ueprta
Thinstall — BO3MOXHOCTb CcO3a-

NIRECYCLE BIN

a

10.11.2007 19:11:05

{Documents and S... 11.11.2007 0:02:28 © .
HUS UHCTaANNALNOHHOIO NakKeTa. I Downloads 05.01.2008 22:09:19
JocTaTtouHO NpoOCTO yaanuteb ocaltesanf 11.11.2007 1242:11
3HaKKW KOMMEHTUpoBaHUs (’) B “IMS0Cache 20.03.2008 23:52:43
Z3Program Files 06.02.2009 23:10:55
Hauane Heckonbkux CTQOK' B WARECYCLER 04.02.2008 23:29:37
uTore, B Nanke ¢ rotToBou npo- ISystem Volume In... 21.12.2008 18:56:07
rpamMmoin noasutcs msi-cpann, witexmf 11.11.2007 12:25:00
KOTODbIt MOXKET MCMOMNbL3oBaTbeA | =g WINDOWS 23.02200919:35:34 -
n "% DriverPack_LAN_.. 1KB 14.06.2007 19:51:02
COBEpLIEHHO He3aBUCUMO. 1i0C- "3 DriverPack_Mass... B7KB 15.07.2007 14:12:26_|
e ero 3anycka B Te4yeHue He- = hiberfil.sys 1046 70.. 23.022008 19:34:42
CKOnbkux cekyHn 6ynet passep- 1572 88.

? pagefile sys

23, fl2 2008 19:34:38 7.
¥

HYTO NOPTUPYEMOE NPUIOXEHKE,

Bubpao § obvexos OKB 10.11,2007 19 r o)

o’
o [

s ® " Pasmep] Marenem
ISRECYCLE ) 30.01.200
SAhrchive 02.04.200
wDedaulus SC 04.03.200
wdeData 30.01.200
Dgav 2712200
wJinstail 12.02.200
i Pottables 2302200
LIRECYCLER 20.01.200

§ 23 System Volume Information 13.12.200
4 np ! il

Boibpao | ofivexvos OKB 30.01. 2(| Tl

HO C HabopoM AONONHUTENbHbIX
BO3MOXHOCTeR. Hanpumep, pac-
wnpenune cannoe byaer cBA3aHO ¢
NOPTUPOBAHHOR NpOrpaMMon, U co-
BCceM He 06azaTenbHo 3anyckaTb nop-
TupoBaHHyto Bepcuio Word ana or-
KpbiTua (hbarina, AOCTaToOuHO ABOMHO-
ro wenuyka no c¢arnny B NPOBOAHUKE.

K TOMYy xe, nporpammy MOXHO 3a-
fycTUTb OGbIUHBIM O6pa3zom — uepes
MNyck / lNpoepammsl ... . JaHHbi) Ba-
puaHT noaxoaut ana Geictporo pas-
BEpThiBaHUS NporpaMm Ha 6onbILIOM
KONU4YEeCTBE KOMNbioTEPOB. KOHeUHo,
NOPTMPOBaHHAA BEPCMA MOXET NoTe-
PATb YacTb cBOEn PYHKLIMOHANBHOC-
TW, HO ANA YaCcTOR YCTAHOBKU W yaa-
nexusa nporpamm 6e3 nocneacTeuii

a “KOHe4YHOM” KOMMbtoTepe. KoHey-
HO, Takne nobaBku ¥ Npoure Haf-
CTPOWKYU CWIbHO YBENWUUUBAIOT pas-
Mep nporpaMmbi, He cnacaert gaxe
BO3MOXHOCTb CXKaTus, 3aTo noaBsns-
ercs 6onee BLICOKAA CTeNeHb aBTo-
HOMUMU.

Hanocnenok xotenock 6bi noge-
NUTLCA ewe OfHUM NpUeMOM paboThi.
Yacto nocne cosgaHus nNOpTUPOBaH-
HOIO NPUNOXEHUA BO3HWUKAET HEOBXO-
OUMOCTb YTO-TO [OYCTAHOBUTbL WIM,
Hao6OpOT, U3BNEYb U3 BUPTYANbHOW
cucTeMbl (HanpumMep, COXPaHEHHbI
Ha avck D: dpann). Nyuiwee cpepcrso

~a

NS 3TOr0 — NOPTUPOBAHHLI “33 KOM-

- YCTaHOBWUTL NPOrpPaMmy;

- NPOU3BECTW OKOHYaTENbHOE CKa-
HWpoBaHue;

- BHecTu uameHenus B Package.ini,

- 3anyctutb build.bat.

TonbKo nocne 3Toro MOXHO 6biTb
6onee unun MeHee YBEPEHHLIM, UTO
NOpTUpPOBAHHAasA BEpPCUA Nporpam-
mbt 6yaer paboraTb Tak, Kak 3afgy-
MaHO, 1 B HEW MOXHO, Npn Heobxo-
ammocTtu, “nokonarbca”. OcTtaercs
TONBbKO COKpyWaTbCs Mo nosoAy
BLICOKOM UEHbl 33 NIMLEH3UIO U Ha-
0eATbCA NONyuuTb, HA TeCTUpoBa-
Hue nostHodyHKLMOHanNbHYO beta-
BEPCHIO.



NMHTepHeT:

C.PIOMUK,
r.4depHuros.

BGGMHapr N pa3BodKa nevaTtHbIX I1]'IaT

Cambiil npocmol crnocob nonyyums omeem — 3mo 3adams eornpoc.

Be6urap (BEB-cemMHAP) — s710 no-
KanoHasa MHTepHeT-koHdepeHums, no-
CBSILLIEHHAA ofNpeaeneHHol TeMaruke
(http://ru.wikipedia.org/wiki/). Bo spems
OBLIEeHMSA KXKABIA 13 YHACTHUKOB HAXO-
AMTCS1 Y CBOEMo KOMMboTepa B nioGoit
TOYKE 3EMHOrO Wapa, a cBsidb Mexay
HUMUK nopaepxuBaercs uepes NHTep-
Het. Monb3osartensaM npegocraenseT-
CA YHuKanoHaa BO3MOXHOCTb “BXM-
BYH0" NooBLaTbes ¢ BeayLmMMy cnem-
anucTaMu MUpOBOro YPOBHS, CBETMNA-
MK HayKu, nNpeacTaBuTenamu 3apy-
BexHbIX dupM. Yepes E-mail kHum “no-
CTyuarbea” HepeanbHo.

dopmar obuieHnsa — ayauno-, BUaeo-
npeseHTaLus ¢ NocneayowmuMu oTee-
TaMmu Ha BONPOCHI BO BHYTPEHHEM
yare. K1o umeer 6b|Cpr|“” WHTepHer,
TOT BWOWT “peanuTu-woy”, npaseaa, ¢
HeKkoTopown 3agepxkoh peun. Onos-
OaBLINE MOryT, Kak NpaBuIio, cka4arb
eebuHap B 3aMUCKU U NPOCMOTPETL Er0
B pexume “off-line”.

Beburapbi N0 aneKkTpoHuKe u npo-
rPaMMUPOBAHMIO UMEIOT CBOKO crneuun-

Puc. 1
Recorded Webinar: MATLAB for C/C++ Programmers

C/C++

= 3anyck MATLAB®

» Bxope C/IC++

npoyeccopa MATLAR®
#include “engine.h”
Engine ¥*ep;
ep = engOpen (NULL) ;

~ matlab.exe /Automation
- MoxHO TaKke zanyctutb pabounii cron

- Bocnonbsydtecs Sutnuoteroi

uky. 3necb AEMOHCTPMPYETCA MHOMO
CXeM, rpacoukoB, anarpamm, nMUCTUHIOB,
cpaBHuTenbHbLIX Tabnuu, Bonpockl 3a-
YacTYIo CTaBATCH KasBep3Hble, ¢ rmy6o-

"KUM 3HaHWEM gena. Asbik obuieHuns B

OCHOBHOM aHIMuincKuii, xotsl GbiBalor
NPUATHBIE ucKMoueHus (puc.1, hitp://
www.mathworks.com/wbnr31354/).

Onsa yyactua B gebuHape Hafo 3ape-
MMCTPUPOBATLCA K 3aN0NHKTL HOPMY Ha
COOTBETCTBYIOLEM CalATe, YKa3as CBOi
peanbHbin E-mail (ana Takux uenem nyy-
e 3aBecTu OTAENbHbIR NOYTOBbLIN
Awmk). Mouck canToB NpousBoauTeA
yepes Google no KM4YeBbIM cnosam:
webinar, online-cemunap, web-cemu-
Hap, BeBkoHepeHuus, electronics n 1.4,

Xopouwune gebuHapb! ycTpauaioTt
OUPMbI-N3roToBUTENKM PaaNMOKOMNO-
HeHToB. OHU pekNaMmupyoT U NpoaBwY-
raioT cBOK NpoayKLMio, a NonbL3oBarte-
K NMoNy4alT camyro CBEXYH uHop-
MaLuio, peLlaT TeXHUYEecKue npo-
6nemMbl 1 pacLLMpPAT Kpyrosop.

Ha caitte http://webinar2.com/ nwo-
OOI XenawLniA MOXET 33 HECKONbKO

& ‘
O6pauweHue k cucreme MATLAB® u3 koga

1R - Matrosolt Wsssak Lo o+ - 10 S sossce Unalkicep]

(Apucmomens)

MUHYT co3natb cBoW eebuHap Ha Nio-
Byto (1) remy. EquHcTBEHHOE, |TO Npep-
BapuTeNbHO HAaAO AaTbh peknamHble
oBuasneHun B Cetun, nHaue “ctout nu
yCTpauBaTb BEYEpMHKY, €Cru Ha Hee
HUKTO He npuget?”. Ha ctpaHuue no-
Mot hitp://webinar2.com/faq/ noapo6-
HO pacnucaHbl TpeboBaHua Kk Npo-

 rpaMmHOMY M annaparHoMy obecneve-

HWIO ANS NpoBeAeHus 8 NPAMOM 3dm-
pe TEeKCTOBOro 4ata, ronocosoro pa-
avomMonyns, CKpUHKacTa, suageokacta.
Ons cnpasku, peKkOMEHOYEMbIE CKOPO-
CTu goctyna K UHTepHery B pexume
“ayono” — He meHee 32 Kéu/c, 8 pe-
xume “Bugeo” — 150...250 Kbut/c.
Ans ysactua B gebuHapax obbiuHO
TpebyloTcs yHuBepcanbHbLIe Npourpbl-
BaTenu MynbTUMeEaurHbix annos,
Hanpumep, 6ecnnatHble “RealPleer 11
Basic” (http://uk.real.com/player/win/,
454 K6awnt), “Adobe FlashPlayer” (http:/
get.adobe.com/flashplayer/, 1,8 M6aiiT).
WUx Hanuuue, a Takke cooTBeTcTBue
Ballero KoMnboTepa rpacuke, su-
Oeo, 3BYKY, ONepauunoHHOl tucTeme,
6paysepy MOXHO NpoTe-
CTMPOBATL HA rONICBHOM
cante sebuHapa. Tak
NPUHATO, B YaCTHOCTH,
Ha dhupme “DownStream
Technologies” (http://
www.downstreamtech,
com/), 3aHumaiouleincsa
opraHusauymnen eebuHa-
pO8 Mo CUCTEMAEM POEKT-
POBAHWA N U3FOTOBNEHUA
nesartHbix nnar (CAMP,
puc.2). JanHas Temaruka
BeCcbMa akTyanbHa B pa-

o KATLAE filen
hm:lude “avaine b

s anclude fales {rom prosect
inclede “bazetype. h*
Finclude *ramdon h°

finclode “blustooth A~
Frantude " 1ma802 11h A

avonbuTtensckon cpe-

4e, nostomy Gyner pac-

CMOTpeHa noppobHee.
Mo6as ckonbko-HK-

v Imclsye Engine pointer
Engine sep
ep « eagOpen{BUIL).

o» Connent Lo MATIAR ¢

6yab cepbesHas CAMP
npenctaBnsaeT CrnoxHbti

e LK Yew
b ke £ B -
0@ d;u::i"-ixcr:: tadoublekatrix(1, xg» .mk. KOMMIeke NporpamMm, Ha
Winy T e ol aGuiPr{data al) (oo ) dat 4YuHas OT pucoBaHUA

tarning: &
his s¥ree A
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SUBMIT QUESTION

3aKkaHuyuBas reHepauveint cai-
OB AN U3rOTOBNEHUSI NEMaTHON
nnatbl 8 npoussoacTee. Cpeau
KpynHeAwunx dupm-paspaboT-
yukoe sbigensioTca: “Mentor
Graphics” (http://www.mentor.
com/products/pcb/, Expedition
PCB, PADS PowerPCB),
“Cadence” (http://www.cadence.
com/products/pcb/, Allegro,
SPECCTRA, OrCAD), “Altium”
(http://www.altium.com/, Altium
Designer, Protel DXP, P-CAD).
dupmeHHble nakeTbl “BecHAT”
COTHU MerabanT u CTOoAT ThiCH-
4u [onnapos.

K cuyacTblo, CyLLeCcTBYIOT CBO-
6oaHo pacnpocTpaHsiemMble npo-
rpammbi 4151 Pa3BOAKN NEHATHLIX
NNart v yceueHHbie ieMo-Bepcun
VX NNaTHLIX aHanoroB, npuee-
heHHble B Tabmuuye. B nocne-
OHEeM criyyae BHOCATCA orpaHu-
YEHUSI Ha YUCHIC PaavoaneMeH-
ToB, Yncno cnoee, obee konu-
4yecTBO BbiBOAOB. Bpems uc-
nonb3oBaHUA AEeMO-BEPCUIN He
OrpaHuUyYeHo, 4YTO ABNSAETCS
6orbLIVM NMIOCOM, & TeEXHUYEeC-
Kue ofpaHVUYeHUs BNonNHe ykna-
[bIBAOTCA B paMku nmobutense-
KUX KOHCTPYKLWM, KOTopble Co-
[epxart, kak npaeuno, He 6onee
50 papvosnemeHToB.

DOWNLOAD SLIDES: - ENLARGE SLIOES

Ckasartb, Kakasi U3 nporpamm “ca-
Masi-camast” — crnoxHo. Bee sasucut
OT NpeabABNSEMbIX K pa3eofke Tpe-
6oBaHUiA, NPUBLIYKU NOMNL3CBATENS K
vHTepdency ynpasneHusi, Hanuius
Bpemenn Ha obyyeHue u np. OpueH-
TUPaMU MOXHO CHUTaTDL!

- 06bem nporpammbl (Yem Gonblue,
TEM nyulle, HO CroxHee);

- naty obHoenenus sepcuit (Yem
cBeXee, TeM Bhillie LaHCbi Ha ucnpas-
reHve HeTOYHOCTER);

- Hanwdne WHTepHeT-chopyma (noa-
CKaXyT, €eCnv He NOHATHO);

- Hanuune PYCCKOA3bIMHOW JOKYMEH-
Taumu.

Kak npyvmep, Ha pnc.3 nokasaH pe-
3ynLTaT TPEXMEPHOTo MoOAENMPOBaHUsA
8 cpene EAGLE-3D (http:/iwww.
matwei.de/). KaptuHka npaktuyecku He

MHTepHeT-CaNTLI O NporpaMmax AnA pa3sBoaKM
neuarHbix nnar (CAMNP)

KpaTtkoe onucanne

http://www. zuken.com/products/cadstar. aspx
(100 MGairt, TpebyeTca GecnnatHan permctpauus)

CADSTAR Express vi1 (dvpma “Zuken”),
free-demo, <50 komnoneHToB, <300 BbI-
BOJOB, HenorHaa bubnnoteka

http://iut-tice.ujf-grenocble. fr/kicad/
(29,8 MGairr)

http://kicad. sourceforge.net/wiki/index.
php/RU:Main Page (pyc.)

ftp://£ftp.ntesm. ru/pub/kicad/

KiCad (aBTop — Jean-Pierre Charras,
®dpanyua), Linux, Win2000/XP, FreeBSD,
Solaris. Ha FTP paameuwgH Gorsuoi ap-
xvB chainos n pokymexTauwm no KiCad

http://www_cadsoft.de/download. htm (25 MbaiT)
http://www._matwei.de/doku.php?id=en:
eagle3d:eagle3d (1,6 Mb, 6ubnmoteka 38 MGawr)
http://www. typonrelais.com/visu3D.htm

(1 MGawr)

http://www.povray.org/download/ (9,9 Mbai)

EAGLE v5.4.0 (dvpma “CadSoft’),
free-demo, nnata He 6onee 80x100 MM,
2-cnos, 1 rmcT exembl. BecnnatHas Tpex-
mepHasa 6ubrmoteka EAGLE-3D v conyrer-
Byoupe nporpammbl Visu3D, POV-Ray

http://www.diptrace.com/rus/ (30 Mbaitr, pycu
cpukatop 3,7 MGairr, yaebHik Ha pycckom 5 MBaiir)

DipTrace v1.30 (¢pvpma “Novarm”), free-
demo, <250 BbLIBOLOB, HEOOCTYNEH 3KC-
nopT B popmaTsi DXF, Gerber, N/C Drill

http://www.laycuteditor.net/download.html
(18,9 Mbairr)

LayoutEditor v20090202 (aBTOp — Jurgen
Thies, Mepmanun), Wing8/XP, Mac, Linux

http://pcb. sourceforge .net/ (15,2 Mbair)

PCB v20081128 (asTOop — Harry Eaton),
6e3 pepakTopa cxeM, Tomeko PCB

http://www.expresspch. com/ExpressPCBHtm/
Download.htm (9,8 M6aifr)

ExpressPCB v6.1.4 (brpma “ExpressPCB”),
coctout u3 Schematic n PCB

http://www.pcbhbl23.com/pcbl23.html
(6,8 Mbairt)

PCB123 v2.1.0.7 (aBTop — Todd Ciifton n
Ap.), pUCOBaHWe CXEM, aBTOpa3BodKa Nnat

http: //www.freepcb.com/downloads.htm
(v1.200 — 3,6 M6aiiT, o6HoBnenwe po v1.355 —
4,7 M6awr)

FreePCB v1.355 (aBTop — Allan Wright),
mmetoTes 10 gONONHUTENMbHBLIX YTUWMT pas-
HblX aBTOPOB

http://ra3ggi.qrs.ru/FILE/layout.zip

(1,2 M6air)
http://hamradio.online.ru/ftp2/RusPlan50.
zip (1,3 MbGar)

Sprint-Layout 4.0 (Rus), sPlan 5.0 (Rus)
— NONynApHbLIE NPOrPaMMbl A PasBog-
KM NNaT ¥ pUCOBAHMA CXeM

http://megratec.ru/download/162/
http://www.zuken.com/products/cadstar/
downloads/designviewer.aspx (Design Viewer)

CodT armm npocmoTpa W Tpascrauw dait-
noB pa3sHbix CAMNP

http://gosts.oxrg/downloads.php
http://vsegost.com/

FOCTui Ha pa3Boaky nevaTHsIX nnat
(FOCT 23752, FOCT 23751, POS0-708,
FOCT 10317)

http://www.pcad.ru/

Pycckosasbiunbi hopyM, o6meH onbiTom




CTYNHb! AN GecnnaTHOro CkaunBaHus
Ha oduumanbHOM caiTe XypHana
http://www.eurointech.ru/edaexpert.
WHTtepeceH hopym http://electronix.ru/
forum/, Ha koTopom B pasaene “Meqat-
Hble nnatwl (A0, gOnN, MOn) —
Printed-circuit boards (PCB) — Pa3spa-
Gateiraem MM 8 CAMNP — Software for
PCB development — Mpumepbl” MoX-
HO BbINOXUTb Ha Bceoblyee obecyxae-

pudeckre cxembl NPakTUYECKNX paspa-
6oTtok. Hanpumep, cxema guoaHOK
3almTbl BHEWHUX uenei apareepa
RS-232 (puc.4), TepMmonpenoxpaHu-
Tenb B TPAH3UCTOPHOM Kitoye (puc.S),
MUHUATIOPHLIA Npecbpasoratenb Ha-
NpsPKEHUS C MUKPOKOHTPOMNMEPHBLIM OT-
KnoueHveM (puc.6). ABTOp BCex cxem
— “smalcom” (http://electronix.ru/forum/
index.php?showtopic=49924).

GND
ST3232BD
Ci1 100nF —

ycrynaeT hupmenHsim CAMP. Mogo6-
Hol dhyHKUMeR obnanaloT Takke nake-
1ol KiCad, LayoutEditor, CADSTAR.
Tem, KTO XO4eT 0 TOHKOCTEeN oc-
BOUTL Pa3BOAKY MeYaTHLIX NnaT (a
3TO MHOrAa CpasBHUBAKT C UCKYCCT-
BOM), MPUrCAATCA CTaTbU U3 XypHa-
na “EDA Expert— Chip News”. Onek-
TPOHHbIe KOnuu Homepoe 1...15 po-

3arpy3kKa

M aBTO3aArpy3Ka

c USB Flash

Ha 3ameHy obbiuHoro CD-pucka ot-
HOCUTENbHO HeaaeHo npullna Flash-
namsThb (“dnawka”). MHorve nones-
Hbl€ NPOrpPamMMbl MOXHO UCTIOSNb30BaTL
ANS 3arpy3ku ¢ Hee, Kak ¢ 06bluHOro
suHyecTepa. Mpu pabote 8 Windows
MOXHO BOCMONb30BaTLCA aBTO3arpy3-
Koi. dopMaTUpoBaTh hNILLKY HYXHO
B NTFS. 310 faer 6onee BLICOKYIO
cKopocTb 3anucu darinos Gonbworo
pa3mepa. lyulle BCero UCnonbL3oBaThb
nporpammy HP USB Disk Storage
Format Tool V2.0.6. B otnuune ot

Opyrvux nporpamMmm, oHa Haubonee npo-
CTa B UCNOMNbL30BaHUN, HE eKNapupy-
€T, a AeNCTBUTENbHO BLINOMNHAET CBOE
npefHa3HaqyeHue 1, K TOMY Xe, He
VMEET OrpaHuYeHUIn Ha HEKOMMEpYeC-
KO€ MCnonb3osaHuve.

Mporpamma 3aaaeTt Kog HauvyanbHOW
3arpy3ku ¢ nouckom chaiina NTLDR (6e3
pacwmpenus) Ha aucke C noa Windows
XP SP2 (daiin ckpbiThiil), YTo uMeeT
npyHUuNuansHoe otnvune ot hopMa-
TuposaHus 8 FAT16 unu FAT32 ¢ nepe-
HOCOM cuUCTeMHbIX ¢hannoB. Ecrm chaitn

PAO (AD/PCINTO) | <ci2 Puc. 5
- PA1 (ADI/PCINTI) | <05z 2 Y
2 >
3 PAS (ADYPCINTS) | L. |iML2402 | |mimioa2 | 2
2 PA4 (AD4/PCINTY) | <523 - . =1 2
Py PAS (ADS/PCINTS) | <t53 — —HT S
> PA6 (ADG/PCINT6) | <xzo RE -
PA7 (AD7/PCINT7) 10K 10K
MuKpOKOHTpONnep Fl, Fuse Themm:
ATmega16-16AC —
Puc. 6
SM6T Usx
. (+9...12 B) OT MUKpOKCHTpoOnnepa
HU1e CBOW BapuaHT pa3Bsop- VCC 5V
KM nnatbl, YeM YCREeuHo PMLLA148SMD \
NONbL3YKTCH CTYAEHTHI. U4 11 470uH
Ecrm y venosexa ¢ camo- _%D VIN OUT i ~Y Y
KPMTUKOM BCE B MOpSifKe, <— ON/OFF FB |-
TO OH MHOTOMY HayuuTCst RIO GND
Ha cBOMX U uyxmx owmb- | J1oK|  TMZ575TS ?ISJS% 4 ]g‘g}: it
kax. Hepepko k yepTexam
nnaT NpUNaralTcs INeKT- =
B.MENIbHUK, NTLDR & xopHeBoit nanke oTcyTcTayer,
r.oHenponsepxuHck,  NEPEVMEHOBAH UMM YKa3aH C paciipe-
Yikpaura, HYeM, TO Npu 3arpyske c (priotlku Ha

3kpaHe ByneT sbiBEAEHO yBEAOMITEHVE
o6 otcyTtcTBum atorc danna. Ecnu
cdnawka otpopmatuposaHa B FAT16
unn FAT32 6e3 nepeHoca CUCTEMHBIX
daiinoe, To0 Takoe yBefoOMMeHWe He
BbIBOAUTCS, @ MOBTOPHANA NOMbITKAa Hay-
HET 3arpy3Ky ¢ BUHYECTEpa.

B HekoTopbix criyvasix ynaeTtcsi npo-
CTHIM NepeHoCcoM Bcex (hannos Ha
dnawky ¢ 3arpysouHoro CD u nepe-
vmeHoBaHveM dparina SETUPLDR.BIN
8 NTLDR BLINONHSTL 3arpysky ¢
dnawkn. B npuHyune, nepeHoc cuc-
TeMHbiX Dannos He HyXeH (3a4eM Ham
DOS paxe sepcuu 8.0, koTopbIA UC-
nonb3yeTcs ANA 3arpy304HbIX AUCKET
C NogaepXKkon OuckoB ¢ hannoson



Chewmusii auek {H:)

Windows MOXET BCErAa BLINGAHATL 0AHO U TE Xe
AEHCTBIUR, KOra Bbl BCTABAABTES AUCK MM NOLKMOYASTE
YCTPOMCTBO © PAANEMU CACAYIOLLENS THNE:

1 nporpava

Kaxoe geficrsue cneayer BononHsTs Windows?

3anycka nporpammbi
ACDSee32 Classic.
MporpamMma cocTtouT
BCcero U3 ogHoro chai-
na, KoTopbl [OMKeH

Bow nanke. Ecnu ator

'+ DTRpBTe NANKY AN8 NPOCMOTPS Paiinos

uenenbayeres Nposaaniak

KR aiin ana sanucka ¢ USE-Flash
MENOALIYETCA NDOFDEMME! H3 YSTPONCTEE

dann HaxoauTCs B Apy-
ror nanke, 10 Heobxo-
OVMO ykasaTb NyTb K
HeMy. 3HayoK nNporpam-
Mbl U3BneKaeTcs u3 ca-

HaxoUTbCA B KOPpHe-

(U3 “Hepp” WHTepuet )

JloXnuBYT nNn nokKanbHble
ceth no 40 ner?

B gexabpe 1977 r. 8 HblO-MOPKCKOM 6aH-
ke Chase Manhattan Bank 6bin peanuzosax
nepBbIN KOMMEDPHECKWIA NPOEKT NO YCTAHOB-
K€ NOKanbHON KOMMbIOTEPHOW (BbIYMCNK-
TensHon) cetn (NIBC). NIBC npouseenu Ha-
CTOAILLYIO pesonouurio B 6usnece. o atoro
enoBLIe NIoAW gake He NOAO3peBany, YTo
BCE KOMNbIOTEPHI MOXHO OGBLEAUHNTL B €au-
HYIO CeTb ¢ obwmnmn pecypcamy. PaHbile

TONbKO NAPbl KOMNBIOTEPOB OB BLEAVHANUCH
B8blAENEHHBIMW NTUHUAMM, K 3TO BbINO O4eHb
A0pOro 1 cnoxHo. C NosABNEHUEM CETEBbLIX
npotokonos ARCnet, Token Ring v Ethernet
BCE uaMeHunocb. CHavana npomcxoamna
Hacroswasn 6urea CTaHAAPTOB, HO NOCTENEH-
Ho Ethernet s3an Bepx.

B oTnK4me OT KOHKYPEHTOB, IMaBHOE TeX-
3obpaxenue pasMe: Honoruuyeckoe npenmyuiecteo Ethernet —
pamu 16x16 nukcenen anropuT™ paHGOMHO20 Pa3peLleHns “kon-
B rpacuyeckoM penak- nnani”, TOrAa Kak Apyrve “cepbesHeie” npo-
TOpEe U COXPaHuTb C TOKONB! HE BONYCKANK “konnuanik” u pabo-
pacwupeHuem ico. TpeTbsi cTpoka Tanu no CTporuMm npasunam. B cetu

ina aBTo3arpy3ky a B 3TOM Ethernet gonyckanocs, 41o6bi iBa ycTpom-
¢aitna as Pyskit forkHa B CTBA HAYMHANV ORHOBPEMEHHYIO Nepeaa-
cnyJyae 6biTb 3anNKncaHa Tak:

4y faHHbIX. Takoi KOHGNKKT pewancs ny-
ICON=NAME.ico.

TeM pandoma: Kaxp[oe yCTpOUCTBO Haum-
B nocnepHen cTtpoke nocne 3Haka HaIo NOBTOPHYIO Nepefiady Yepes cny4an-
pPaBEHCTBA MOXHO CAenaTh 3anvch Ha HbIi NPOMEXYTOK BPEMEHU (HECKONbKO
MUNNMcekyHa). B utore umeHHo faHHas
csoe ycmoTpenne. OHa byner Buise- cTpaTerus 0xkal’anacb BbIUTPLILLHOR, MO-
feHa B OKkHe (C BblfjeneHnem) npu as- CKOMbKY Ha NOPSIAOK yNpouwiana nocrpoe-
To3arpyske, Kak NnokasaHo Ha pUCyH- HUE ceTei.
ke. [1ns 3anycka nporpaMmbl ocTaer-
CHl MbHLKOW HaxaTb Ha kHonky OK.

Mpotokon Ethernet paspaboran urxenep
Bob Metkand B Hauane 70-x IT. B uccneno-

Bropas cTpoka dpaiina asTo3arpys-
Ku MoxeT OblTb 3anucaHa u Tak (oT

BaTenbCcKkoM UeHTpe “Xerox Palo Aito
3TOM0 HUYEFo HEe MEHSIEeTCH):

Research Center” (PARC). B uione 1976 r.

-} B.Metxanc onyGnukoBan CBOK PEBOMIOLM-

OHHYIO Hay4HYK pafoTy c onucaHuem

shellexecute=ACDSee32.exe Ethefge;/-' Mocre yenetwHod gzaR"éBauMéﬂ npo-

. 4T06bl OC-

Takwm cnocobom Henb3st sanycTuTb | 05 Kg;"::}?;g”gg‘o'ﬁ (@ 1979 3. ng;-
UCMOMHSEMBI exe unu com cann ¢
APYroro fUCKOBOro YCTPOKMCTBA, HO
ecnu 3anyckaercs dann c paclwuupe-
Huem html, doc un 1.4., To Internet

Byl ceresyio kapTy Ethemet ana MK ona Bbi-
nycTvna Ha poiHok B 1981 1. Kapra paborana

Explorer unu Microsoft Word oTkpoer-

CHl C HYXHbIM JOKYMEHTOM.

CO CKOPOCThIo 0OmeHa 10 M6ut/c n cTovna
$5000. Ceitvac noprel Ethemet Ha 100 Mbut/c

Bce nepeuncneHHoe paboraer naxe
Tam, rge aenanucb UckniyeHus B [1].

ABASIOTCA NOTPeOMTENLCKUM CTaH[apTOM,

TOMRA Kak B fata-UeHTpax yCraHagnuealr
noptbi Ha 10, 40 u 100 Iut/c.

He HyXHbi gpaneepbi U crieuvanbHblie

nporpammel. B 3tom cniyvae ¢ conaw-

kol ynobHo pabotaTb Ha no6om kom-

: MOW Nporpammsbl. Ecnu
§® He BbinoAHSTE HUKAKUR QEHCTBHI - Bbl XOTUTE cO34aTh
: coBCTBEHHbIA 3HAYyOK
i (ToBapHbI 3HaK ¢up-

Mbl U T.4.}, TO NoHapo-
6uTCcs BLINONMHUTL €ro

|
|

| 0K ]\J[ Ormena ]

4\

cuctemoit NTFS?). dnauwka craHeT uc-
TOMHUKOM 3arpy3kv KOMMblOTEPa, ecrin
B BIOS B cTpoke First Boot Device (nep-
BOE 3arpy304HOE YCTPOWCTBO) YCTaHO-
euTb [USB-HDD]. Wicnonb3oBaHue
hn3WKK ANA aBTO3arpy3ku Nporpamm
npu pa6ote B Windows a1oro He Tpeby-
€T, HO U He MeLuaer.

Jlioboe npunoxeHue, LOKYMEHT Unm
nporpammy MOXHO BbiTIOMHUTL C aB-
To3arpyskom B cpepe Windows. ABTo-
3arpyska pa6oTaeTr npu Hanuyuu B
KOpHeBOW nanke ¢nawku canna
autorun.inf (He paboTaetr Ha “Macs”).
Mpu aToM nocnepoeaTtenbHo nepebu-
paloTcsi Bce chainbl B KOPHEBOM KaTa-
nore, noka oH He bynet HalgeH. UHa-
ye ns 3arpy3kun HeobxoauMo OTKPLITL
nanky ans npocMotpa dannos, uc-
nonb3ys MNposogHuk. HekoTopblie Npo-
M3BOAUTENM NPEnOXPaHSIOT I3LLKU
OT aBTO3arpy3ku (BeposiTHO, B UensiX
npenocTopoxHocTh 1 GesonacHocTy),
HO 3TO BCTPEYAETCH OMEHb Peako.

Cospgatb chaiin aBTo3arpy3ku OBOMb-
Ho npocto. OTkpoiiTe pegakTop “briok-

HOT' 1 HaBepuTe cnepyloLUiA TEKCT:

losops o Gyayuwem fIBC, HekoTOpble
CNeunanucTbl NPeACcKasbLIBaKOT, YTO OHU
MOTYT, B NPUHLUNE, UCHE3HYTH, U O4eHb
6biICTPO. 3TO npounsongeT B [Ba 3tana.
CHa4ana KoMNaHuy NOBCEMECTHO ob3aBse-
nytcs 6ecnposofHuimu JIBC, a notom ocy-

[autorun) nbloTepe. WECTBUTCS NOJKITIOHEHNE KAXOOTO YCTPOM-
OPEN=ACDSee32.exe cTBa B ViHTepHeT Hanpsmyio, Bea nocpes-
ICON=ACDSee32 exe Nwrepatypa HMYeCTBA NOKAaNLHOM CeTh. B nepcnexTu-

ACTION=®aitn ans 3anycka ¢ USB-Flash
CoxpaHute 3TOT TeKkcT B ¢ain
autorun.inf. ®ann cosgan ans aBTo-

1. O.NankpaTtbeB. AsTo3anyck npo-
rpamm ¢ USB-ancka. — Pagwo, 2007,
Ne11, C.29. :

BE Y KaXX0ro koMnblotepa Oyaer caomn cob-
cTBeHHbI /Pv6-adpec n cBoe oTAEnbHoe
rmrabuTHoe 6ecnpoBofHOE NOJKIIoYEHNe
\x UnTeprer. Y,




UYtTO TakKkoe

C MOMeHTa NOSIBNEeHUsi Nepeoro
NepcoHanbHOro nrneepa npo-
WO yXXe OKOMo YeTblpex AeCsTKOoB
net. CHavana 3710 6binu KacceTHble
“Walkman”, 3atem, k cepeanHe 90-x
rofoB MpOLINOrc Beka, NOSBUMUCH
nepeble “Diskman”, a ganblwe nepco-
HarnbHble YCTPOWCTBa ANS BOCMPOU3-
BeleHMs1 My3blkM cTanu pactu, “kak
rpubbl nocne noxas”.

B nepsyto ouepenb, paspabotunku
cTapanucb yYBENUYUTL KONMWUYECTBO
uHdopMaLmy, NoOMeLLaLLencs B Yc-
TPOWCTBE, NOCKONbKY HUKOMY HE Hpa-
BUMOCb HOCUTb C COBGOA HecKonbKo
Kaccer unm auckoB. EctectBeHHLIMU
Gbiny ¥ TEHAEHLUUUN K CHWXKEHUIO pas-
MEpPOB U BeCa YCTPOWUCTB, BElb YEeM
MeHblLe U nerye nneep, Tem ynobrHee.
Hy, 1 KOHeYHO, OrpoMHOE 3HauveHue
vMena NpoaocKUTEeNbHOCTb aBTOHOM-
HoM paboTbl.

OpfHUM U3 OCHOBHbLIX CTUMYIIOB K
pasBUTUIO CTpacny CTar HoBbl dhop-
MaT XpaHeHUs ayauofaHHbIX —
MPEG1 Layer 3, 6Gonee ussecTHbil
kak MP3. 3tot chopMaT No3BONMN Xpa-
HUTb 3BYKOBYIO MHDOPMELUIO, CXaTylo
B 1ECATKUN pa3, U OTKPbI NpOCTOp ANS
HoBbIX pa3paboTok B cbnacTy nneepo-
CTpOEHUS.

Celiyac Ha pbiHKe NpeacTaBneHsbl
DecsTk pasHOBUOHOCTEW nneepos:
KacceTHole, AUCKOBbIE, [UCKOBbLIE C
BO3MOXHOCTbI BOCNpOU3BEAEHUSA
cxarbix cainos (MP3), ¢ Flash-kap-
TaMmu NaMsiTu B Ka4eCcTBe HOCUTENs
mHdopmauum (CF, SD, MMC). Benya-
KT 3TO MHOroobpasue nneepbl ¢ xec-
TKUM [UCKOM B K34eCTBe XpaHunuila
AanHbix. OpaHuM 13 nucHepos HDD-
NneepocTpoeHUst CTan B CBOE BPeMsi
“Apple iPod”. C Tex nop oH NpoYHO
OEepXUT NanbMy NMaepcTea B8 CBOEM
Knacce.

HaeepHoe, BO BCeM Mupe yXe He
OCTanoch Moaewn, KoTopble XoTs Bbl He
cnbitwanu o nneepe “Apple iPod”. The
Global Language Monitor npeanaraet
HECKOMbKO BapyaHTOB Npoucxoxie-
Hus cnoea “iPod”. Mo ceoemy cnosap-
HOMY 3HaudeHu “pod” — 310 nubo

“iPod”?

CTPYYOK ropoxa, nuBo KOKOH LWenKo-
BUYHOro yepesi. Ho B faHHOM cnyyae
“pod” — 310 CNacarenbHbIA Moayrb U3
dunbma C.Kybpuka “Kocmuueckas
Opuccen 2001 r.”

B 2001 r. Ctus [Ixx06¢ B nuxopazoq-
HOM Temne co3fasan CoBepLIEHHO
HoBbIM Ans Apple NpoaykT — nneep.
Mneep ponxeH Bbin NpoaBUraTLCA Ha
pbiHOK nog cnoraHoM “1000 neceH B
TBOEM KapMaHe”. ins atux uenen
6uina co3paHa Hebonbllas komaHaa,
B KOTOpYIO BolUeN konvupanTep BuHHU
Yuko (Vinnie Chieco). Bcnomunas o
TOM BpeMeHU, YMKO pacckasbiBaer, kak
C.bxo6c obpucosan rmaBHylo crpaTte-
ryiKi peknamMHomn komnaHuu: Heobxonu-
MO NMOCTOSIHHC HENOMWHATb NOMb30Ba-
TensiM, 4TO LeHTPOM siBnsieTcs donar-
MaH Apple — komnbloTep “iMac’”, K ko-
TOPOMY “MPUMBIKEIOT” BCE OCTalbHbIe
ragxeTobl, B TOM Yucne, v nneep. B.Yu-
Ko npepnctasun cebe kocmuyeckuin
kopabnb (UeHTp akcneavuuny), Kkyaa
BO3BPALUZIOTCH OTAENbHble MOAYNU
ANs o3anpaskuy, NO3TOMY Korga yBu-
nen Genwiil nneep, cpasy Ha yM npu-
LU0 HasBaHue CnacanbHOrc MoAyns
u3 dunoma C.Kybpuka — “Pod”. U
Ha3eaHue 6bino BbIGpaHo. Motom «
Hemy acbaevnu npedukc “I” no aHa-
noruu c “iMac”. Tak 8 2001 r. Ha ceeT
nosisunuce nneepsi “iPod” (puc.1).

Puc. 1

Hrtisty £
Songs >
Contacts »

Setiings >}’

BenoCHeXHbIM Kopnyc ¢ XpOMUPO-
BaHHOW 3afjHell CTEHKOW, MUHUMYM
anemMeHToB ynpasfieHus (koneco u 5
KHOMoK) 1 6onbwon nerko YutTaembli
akpaH (5,2 cM no guaroHanu, 160x120
Touek) ¢ 6enoi nofceeTKON — Au3an-
Hepbl Apple nocrapanuck cpenartb
nepsbit “iPod” npocTbiM 1 NpyBnexa-
TenbHbIM. YTO Xe oTnnuanc “iPod” n
BbIOENANO €r0 U3 MHOXecTBa nonob-
HbiX €MY YCTPOWCTB!

- XEeCTKUA anck eMkocTbio 5 MBaitT,
sMeLuatomin okono 1000 neceH (npu
6utpeiite 160 Kbur/c);

- BO3MOXHOCTb BOCMpPOU3BOAUTDL
chainbl pasHbix hopmatos (wav, aiff,
mp3, AAC); ,

- ynobHoe ynpaeneHue 3a c4eT Bpa-
LUAKLLEroCs Koneca u pacnonoXer-
HbIX MO OKPYXXHOCTU U B LIEHTPE Kone-
Ca ynpaBnsiiowmX KHOMOK;

- ynobHoe nepemeLyeHe No MeHio
(6pay3ep), BO3MOXHOCTb COPTUPOBKM
neceH (Mo UCNOMHUTENIO, 8BTOPY, XaH-
py nt.n.);

- BblcOKOKadecTeeHHble LIAM v ycu-
nurenb 38YKa;

- Ka4yeCTBEHHO peannu3oBaHHbIN 3K-
Banarsep ¢ Habopom roToBbIX Npeay-
CT2HOBOK;

~ BbICOKOKNACCHLIE HaYLIHWUKK,

- BLIHOCHOW NynbT YNpaeneHus:;

- 12 yacoe asTOHOMHOW paboTsl 61a-
rogaps NMMTUA-NONMUMEPHOMY aKKyMy-
nsTopy;

- Hebonblune aAns nneepos 3TOrC
Knacca pasmepbl;

- BCTPOEHHbI OpraHait3ep;

- BO3MOXXHOCTb UCMOMb30BaHUS nne-
€epa B KOMMbIOTEPE B KaYECTBE BHELL-
Hero Haxkonutens ans mo6on uHdop-
Mauuu.

CrneyuansHo gns “iPod” 6bin pas-
paboTaH M3sILWHBIA U HU Ha 4YTO He
NOXOXWUI nHTepdenc, rnasHbLIM ane-
MEHTCOM KOTOpOro cTan spalar-
LWMACH HaBUrauUCHHbIN auck. uck
OOMOMHAMNCA MNATbK KHOMKamwu
("Menw”, “AericTeune”, “Bocnpousse-
nenve/Cron™; “Hasag” v “Bnepepn”),
OBUXKOM GnoKUpOBKU OpraHos yn-
pasneHus 1 BENUKONenHbIM (No Tem
BpemeHaM) YepHo-6enbiM XKK-akpa-
HOM C fIDKOU noficBeTKon. [Jaxe or-
[enbHoro perynsarTopa rpoMKocTy B



Puc. 2

HeM He npefycMaTpuBanocb, No-
CKONbKY ero yHKUUN BEINCNHAN BCe
TOT e Bpalalowmncs Auck.

“iPod” umen Bsbixofi HA HaYLWIHUKK
(MuHupKkex 3,5 MM C SONONHUTENDb-
HbIMWU HApYXHbIMW KOHTaKTamu Ans
nynbTa), CTaHAapTHLIN 6-KOHTaKTHBIN
nopt FireWire u nepexnioyarens
6nokuposku knasuw. HaywHuku
. MOXHO 6bIf10 NOAKMIOYATL H2NPAMYIO
unu yepes nynet. NoMuMo nynbTa n
HayLWHUKOB, B KOMNMEKT BXOQUNU
yexon ¢ knuncon Ha nosic, FireWire-
kabenb v 6nok nuTaHusa ans aBTo-
HOMHOW 33psaKu.

Paamepbt nepeore “iPod” coctaensi-
n 100x62x18 mm, macca — 184 r.
Mepebi “iPod” 66in LOCTYNHBLIM TOMb-
KO nonb3osaTensiM KOMNbHTEPOB
“Macintosh”, ocHalleHHbIX NOPTOM
FireWire. OH pabotan ¢ nossusLlei-
CSl HE3340Mnro A0 Hero nNporpammon
iTunes ¥ MoOr CMHXpPOHU3NPOBATLCA
no nnennucTam unu BpyyHylo. B ka-
yectBe (hannoBor cucTteMbl UCNOIb-
3osanacb HFS. lMNonb3oraTtensm PC
OCTaBarnoch TOMbKO 3aBWUA0BaTL...

BnpouemM, 310 ynyweHnve 6bino fo-
B8ONbHO BbICTPO UCNpaBneHo: cneay-
wwas sepcus “iPod”, nosisuslascs
CnycTa NOMrofa, yXxe BKMOYana asa
sapuaHTa — “iPod for Windows” u
“iPod for Mac OS”. BHeWwHUX nameHe-
Huli BTOpoe nokorneHue iPod He npe-
Tepneno. [oMumMo 3T0ro, HoBblE
“iPod” nony4unu ceHcopHoe Kofeco
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iPod ClickWheell
{20 Gb]
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i 2004
iPod Photo
2004 [40 Gb}
iPod Photo {60 Gd]}
{30 Gb)
{60 Gb)

2001 -

iPod for Windows
iPod for Mac 0OS
{5 Gb]
{10 Gb]
[20 Gb}

CeMemnCcTBO

NPOKPYTKN BMECTO MEXZHUYECKOTO U
cTanu QOCTYMHbI B BEPCUSIX C Nams-
Tbio 5, 10 I'6 ©, yyTb nozxe, 20 6.
B 2004 r. nosieunuch “iPod mini”.
311 nneepbl UMeny MeHblUVE pa3me-
pbl (U eMKOCTb UCKa) NO CPaBHEHUIO
¢ opuruHanbHbiM “iPod” 1 cpa3sy xe
Hauinu ceoero nokynarens. TeM He
MeHee, Ha 3Tom Apple He ocTaHoBU-

Puc. 3

2005
iPod Shuffle
{512 Mb}
[1 Gb)

2005
iPod mini
{4 Gb]
[6 Gb]

2005
iPod U2 Edition
{20 Gbl




nackb, U BCKOpE Ha CBET NOSBWUNCSH
“iPod Shuffle” (puc.2) c rabaputamu
84x25x8 mm 1 maccoit Becero 22 1. Ha
ceW pas HXeHepbl He CTany oCHaLLAaTh
nreep XecTkM AUCKOM, a8 OCTaHOBU-
nuck Ha flash-namstu (512 Mbant
wnu 1 6aiiT). C yenbo MakcuMmanb-
Horo ynpoueHus B “iPod Shuffle” 06o-
wnuck 6e3 gucnnes (cnoeo shuffle B
Ha3BaHuyM Mogenu O3Havaetr cnydam-
HbIA NOPSAOK BOCNPOU3BEAEHUSA Tpe-
KOB, Mpaefa, NpeaycMoTpeHa U Bo3-
MOXHOCTb BOCMPOU3BEEHUS TPEKOoB
no nNopsaky).

B panbHeliwem Apple npogomkana
BbiNycK HoebIX Moaenen “iPod”. “leHea-
noruyeckoe fepeso” ceMencTBa NnokKa-
3aHO Ha puc.3. B HacTosiee BpemMs
fMHenKa nneepoB COCTOUT U3 Creayo-

Puc. 4

Podsxffie

Podnng

wux cepunn (puc.4):. “iPod touch”,
“iPod classic”, “iPod nano”, a Takxe
6e3akpaHHbix “iPod shuffle”. K 6bis-
W¥M CepusiM, NPOM3BOACTBO KOTOPbIX
npekpaileHo, oTHocsTes “iPod mini”
(ero 3amenun “iPod nano”) u “iPod
photo” (nepepaboraH u BkntoyeH B
OCHOBHYI0 niHerKy “iPod classic”). Mo-
nenu “iPod classic” ucnonbayloT ans
XpaHeHus UHhOpMaLK BCTPOEHHbIN
XKECTKU QuCK, 8 BCce ocTanbHbie —
flash-namsiTb, Gnarogaps yemy umetot
CTONb MUHUETIOPHBIN pa3mep. Bee nne-
epsl “iPod” gonyckaloT nogknodeHve 8
Ka4yeCTBe BHELHWUX HaKonuTenemn.
“‘iPod” ymeeT BOCNpOU3BOAUTL Crie-
aywowue 3sykoeble dhopmatbl: MP3,
AAC/M4A, 3awmweHHbie AAC, AIFF,
WAV, Audible Audiobook u Apple
Lossless. Bmecrte ¢ sbixogom “iPod
photc” nobasunach BO3MOXHOCTb NPo-
cMmoTpa usobpaxenun cdopmatos

JPEG, BMP, GIF, TIFF u PNG. C Bbl-
XoAoM nAToro nokonewust “iPod”, ko-
TOpbI nonyuyun Ha3dsaHue “iPod
video”, nobasunacb BO3MOXHOCTb
npocMarpueaTb Buaeodannsl 8 hop-
matax MP4/M4V (H.264/MPEG-4
AVC) n QuickTime Movie. B otnuuve
OT Apyrvx nneepos, “iPod” He Bocnpo-
ussoauT chopmatr WMA, Ho B BEpCUM
iTunes gns Windows fjobaeneH koHeep-
Tep anst dainos WMA 6e3 DRM-3awum-
Tbl. ®opmaTt MIDI Takke BOCNpOU3BO-
[UTCS, HO HE KOHBEPTUPYETCH B ayAUOC-
dainn cpepcteamu iTunes.

Y BCEX NNeepoB UMEETCH MHOIC 10-
nonHuUTenbHbIX YHKUKWIA. BesycnoeHo,
pabota co BpemeHem (puc.5). Ectb
Kanenaapb, Bbl CMOXETe NonNb3oBaTh-
CHA UMK KaK Yacamu ¢ nobaeneHvem
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Podclasse Podtouch

BpEeMeHU NSt pasHbIX FOPOLOB, CEKYH-
nomepom, a B “iPod touch” ewe n Gy-
AvnbHukoM. Kanbkynsitop, paborta ¢
Notes (3amerkamu), agpecHas kHura
¢ noaaepxkon chotorpadpuii u 3ame-

TOK. Hy, 1 KOHEUHO, Kakue 6bl MUyHbIE

flaHHble Bbi HU nepeHocunu B8 “iPod”
Puc.5

Mocne nepeoro nogknoyeHus K
komnbioTepy “iPod” xak 6bl “npues-
3biBaeTCH” K HeMy. A TouHee, K KOH-
KpeTHOW nporpamme iTunes Ha KOH-
KpEeTHOM KoMnbloTepe (3710 6binoc
coenaHo Kak aHTUNUPaTCKUR wWar).
Ecnu “iPod” nopgkniooyeH B cpepne
onepaunoHHoli cuctembl Mac OS X,
€ro XecTkuin auck dhopmatupyeTcs B
cucteme NTFS+, B criyyae Windows
— FAT32. B moboM criyyae ero Mox-
Ho nepedopmMaTupoeaTth Mo ceBoeMy
ycMmoTpeHuo. HecMoTpa Ha npuesis-
Ky k iTunes, nneep no-npexHemy
6ynert paboratb kak BHELWHWIA HAKO-
nutenb. Takum obpasom, ecnu Bbi
XOTUTE B3ATb KaKYl-TC MY3bIKY Y
Opy3ei, MOXHC CKONMpoBaTb €€ Ha
XeCcTKUi guck nneepa, a goma fo-
6asuTb ee B cBoi iTunes, nocne
yero nepenucats B “iPod”. Mpasaa,
€CTb OfiHO “HO”. JluHelkn nneepos
“iPod” Ha flash-nsmMaTu 3akpbli Tl NS
NPsIMOro focTyna (ONSATb-Takn anTu-
nupatckuin war). YTobbl ncnonb3o-
BaTb Takyw mopenb “iPod” ans ne-
peHoca flaHHblx, Heobxoaumo fo-
nonHutenbHoe MO.

“[locTatb My3blKy” U3 camoro nne-
epa ToxXe HenpocTo. Bo3amoxHbl ABa
BapuaHTa gencteuit. MoXHO BKMO-
4yuTb B MeHekepe hannoe onepa-
LMOHHOW cucTeMbl yHkUu “Moka-
3blBaTh CKpbiTbie halnbl U nanku”
(WMeHHO Takum 06pa3oM My3bika 3a-
wuweHa ot nonb3oearens). Ho atot
cnocob He ocyeHb ynobeH. Bropon
BapuaHT — C NMOMOLLbID NPOrpamm-
Horo obecneyeHus CTOPOHHUX pas-
pa6oTtuukos, Hanpumep, iPodRip,
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moboi “akpaHHoOn” Mofieny, Bce MOX-
HO 38LUMTUTb NAPONEM, KOTOPLIA HYX-
Ho 6yaeT BBOAWUTL NPY KEXKAOM BKNIO-
YeHun nneepa.

nubo nwbon gpyro U3 aHanoroe
nono6HoM nporpammbl.

{OkoHuanue cnegyer)



“Kyya” 3ByKoBbIX 3 dekToB

Ha J1A7

Cobpas 3a Bevep NPOCTLIE CXeMbl Ha
CaMOW YTO HY eCTb PacNPOCTPaHEeHHON
nornyeckon Mmkpocxeme cepum 561,
MOXHO NOMY4YUTb MHOIO HEOBbIYHbLIX
3BykoBbIX achpekTor. M3 cxembl Ha
puc.1, B 3aBUCMMOCTU OT NONOXKEHUS
ABWXKKa nepemeHHoro pesunctopa R1,
MOXHO “U3BNeYb” U KBaKaHbe NATYLLIKK,
W CONOBbLUHYIO TPEfb, U MblYaHWUE KO-
poBbI 1 eL1e MHOrO APYruX, “OpuriHant-
HbIX” 3ByKOB. 3BYKOBbIE

3UCTOPHbIA Koy VT 1, HarpyXeHHbl
Ha 3sykousnydarens BF1.

B kauectee VT1 nogxoput noboi
ManOMOLHbIA KpeMHUeBbIA p-n-p-
TpaH3ucTtop, Hanpumep, KT361 ¢ nio-
ObiM OyKBEHHBLIM MHOEKCOM. B kaue-
CTBE U3flyvartensi peKOMeHaylo uc-
nonb3oeaTh TenegoHHbLIA Kanclonb
TESLA vnu otedecTBEHHbI Kancionb
O3M-4M c conporueneHrnem cbGMoTku

A KAWIKAPOB,
r.C.-MNetepbypr.

16...25 Om. Pesuctopbl — MIT-0,25
unu MNT-0,125, koHpeHcaTopul —
MBM, KM 1 gpyrue, xenaTternbHO ¢ He-
GonblnM TeMnepaTypHbIM Aperdom.
Ha puc.2 n3obpaxeH apyrov sBapyaHT
CUrHanusaTopa, Takke Ha 2-X reHepa-
Topax. Ha anemeHTax DD1.1 n DD1.2
cobpaH HU3KOYACTOTHBIN reHepaTop, KO-
TOPbIV YNpaBNSIET BbICOKOMACTOTHLIM Ha
anementax DD1.3 n DD1.4. Ha cnyx
“cMmelLaHHbie” konebanua

3hhekTbl 3aBUCAT TaKKe
U OT Hanps>keHWs nuTa-
Hus. Ecnv paHHoe ycT-

Puc. 1

K bub.14 DD1

BOCNPUHUMAIOTCSA KaK Tpe-
nu. 3ByKoBbIM U3nyyare-
S+l | Nem senaetcs nb3oanex-

poicTBO NpepnonaraeTcs
Mcnonb3oeaThb Ans “o3ey-

YMBaHUA” KOHKPETHOWN Ur-
PYLUKW, Hanpumep, yTeH-
Ka, To MeAneHHbIM Bpa-
weHueM asmkka R1 cne-
nyet nobutbes Haubonee
6nun3koro 3esyyaHus, 3a-
TeM OTKMIOYUTb NUTaHKWe,
BbINAATL NEPEMEHHbIN
PE3NCTOP U3 CXeMbI U, 3a-
MepuB ero conpoTuene-
HWe, yCTaHOBUTbL BMECTO
HEro NOCTOSIHHBIN C TAKUM
e CONPOTUBMEHUEM.
BmecTo MUKpoOCXeMmbi
K561J/1A7 MOXHO UCNOnb-
30BaThb U €e aHanoru ce-
puis 176, 564, 1564. Cxe-
ma paboTtocnocoGHa npu
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HaNpsKEHUU NUTaAHUA OT
5 (4,5) no 15 B (ans
K176MA7 nutaHue gonx-
Ho 6biTb 9 B). B kayecTee
MCTOYHUKA NUTAHUS MOX-

K tub. 16 D01 &——3+128

9B TpYHECKMIA Kancionk 3MM-X

V11

KT3618 (3N-2, 3I'l-3: 3M-18 unu
aHanNOrMYHbIR) UMK BLICO-

?E& 2 KOOMHbIA TenedOHHbINA

Kancionb ¢ CONPOTURNEHU-
em obmortku 1600 Om.

ABTOKOnebaTenbHbIN
MynbTUBMBpaTop (puc.3a)
Ha 2-X aneMeHTax nuTta-
€TCH OT CXembl ynpaene-
Hus (puc.36), cocTosen
u3 paspagHoit RC-uenoy-
KM U UICTOKOBOrO NOBTOPU-
Tens Ha NONEeBOM TPaH3u-
crope VT1. MNpu Haxatum
kHonku SB1 koHAeHcaTop
C2 B uenu 3aTeopa TpaH-
3ucTopa BbLiICTPO 3apsika-
eTca U 3aTeM MeLNEeHHO
paspsxaercs.

Ha Bbixope reHepaTopa
dopmMmupylotca Koneba-
HUA C ybbigalowiern amn-
nuTyaon no Tex nop, noka
HanpshkeHWe NUTaHUS He

HO NPUMEHUTL 3 3NeMeH-
Ta AA, BKMIOYEHHblE NOcnenoBaTesb-
HO, UK cTabUnNM3NpOBaHHbLIN CETEROM
UCTOMHUK NUTaHUSA,

Ha anementax DD1.1 u DD1.2 co-
OpaH nepsbii reHepaTop MMNYNLCOB.
YacToTa MMNYnbCcoB reHepatopa us-
MeHsieTCA pe3anctopom R1. BbixogHom
cUrHan nepecro reHeparopa ynpaensi-
€T 4aCTOTOM BTOPOroc Ha afleMeHTax
DD1.3 n DD1.4. K Bbixogy 10 DD1.3
yepes peanctop R5 nogknioyeH Tpak-

Puc. 3
RUIOM o9 ksetaa
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CTaHeT MeHblLe oNYCTUMOTO (Mpumep-
Ho 3 B gnna cepuun 561). MNMocne atoro
konebaHuna cpuisaloTca. Yacrora kone-
6aHuit BoibpaHa okono 800 My. OwHa
3aBUCUT OT eMKoCTU koHaeHcaTopa C1.
Ha cnyx 38yku reHepartopa HanoMuHa-
10T MAyKaHbe Kowku. [pu nsrotoene-
HUW YCTpOKMCTBa BXOAbl HE33AENCTBO-

BaHHbIX 311EMeHTOB (BbIBOALI 8, 91 12,
13 UMC) HyXHO coeanHnuTb € oBLwUM
NpPoBOAOM.

Ha puc.4 npepcrasneHa cxema
UMUTATOPa KyKYLWKK. [1pyn HaxaTum Ha
KHonky SB1 koupgencatopul C1 n C2
6bICTPO 3apsxaloTcs Yepes Anoasl
VD1 n VD2 po HanpsxeHun NUTaHus.

Ha ewixope anemerTa DD1.1 npu atom
yCTaHaBnueaeTCsa HU3KUA ypoBEHDL
(norvuueckuin “0"), a Ha Buixone DD1.2
— BblcokuiA (noruueckan “1"). MNocne
OTNYCKaHUS KHOMKU KOHOEHCATOpbI
nocTteneHHo paspsaxalTca. [1oCToAH-
Hana BpeMenu pa3psaa ana C1 -— oko-
no 1 ¢, ansa C2 — 2 c. MNpu cHxeHun
HanpsxeHnns Ha C1 HWxe noporosorc
Ha Bbixoge uHeepTtopos DD1.1 u
DD1.2 dhopMupyeTCa OfJUHONHDBIA M-
NynsC AnUTENbHOCTLIO OKOoMo 1 €, KO-
TOpbI Yepes peauctop R4 mogynupy-
€1 4acToTy reHepartopa Ha DD1.3 un
DD1.4. Bo spems umnynbca 4Yacrora
reseparopa cocraenaer 400...500 Ny,
npwu ero orcytcTeun — okono 300 My,

TeHepatop paGoraeTr Ao paspsapa
xoHgeHcaTopa C2 (noka HanpshkeHne
Ha HeM Bbllle NOPOroBOfC AnA 3ne-
MmeHTa DD1.3, 1.e. NpumepHo B Teve-
Hue 2 ¢). B 310 BpeMsA Ha BLIXOfe CXe-
Mbl (DOPMUPYIOTCH UMAYIBChL.

SJEKTPOHHbBIN

TAUMEP

OnEKTPOHHLIA TalMep NpescTaBnaeT
COGON 3NEeKTPoHHOE pene BpeMeHun
(9PB) ¢ aBsTOHOMHBIM NuUTaHWem. IPB
MOXET BKNIOYaTh Mobylo Harpyaky Ha
3anaHHbiid (ot 1 o 110 ¢) npomexyTok
8peMeHun, NUTAIOLLYIOCA NOCTOSHHbLIM
TOKOM WU UMEIOLLYIO HanpsbkeHue nuta-
Hus nopsaka 4,5 B. Mocne orpaGoTkn
33/13HHOrO BpEMEHHOro MHTEpBana (“Bbl-
nepxxn”) SPB nepexoauT B BbICOKOIKO-
HOMWUYHBIA pexxuM “BuiknioveHo”. Cob-
CTBEHHBbIA TOK NoTpebnenns OPB (6e3
Harpys3Kku) BO BKMIOYEHHOM COCTOSHUN He
npesbisaer 4 MKA, B BblKITIOYEHHOM —
menree 0,1 MKA.

OPB (puc.1) coctout u3s;

- Broka BKMIOYEHUS] Ha 3NeMeHTax

R2, SB1, vD2, vD3, VT2,

- opHosubparopa Ha anemenTax C2,
R3, RP1, DD1, VD1;

- TOKOBOfO Kroda-kommyTaropa V1
CO CTOKOBON Harpyakon HL1, R1;

- Barapeu nutanua GB1 ¢ koHgeH-
caropom cunbrpa C1.

Bmecto ceeronnona HL1 v ero To-
KoorpaHuiutTensHoro pesuctopa R1
MOXHO BKMouwUTb fo06yio apyryo Ha-

-
3NEeXTPOHHEIA -
Perynsrop O
5 BpemeHn rvex
Lo

rpy3ky, notpebnsiowyio Tox ao 500 MA.

B ucxoaHom cocrosiHum “MuHycoean”
uens 6arapen GB1 pasopsaHa BbICOKUM
COMPOTUBMEHUEM KaHana CTOK-UCTOK
noneeoro TpaHaucTopa V12, MNpu Haxa-
TvK Ha kHonky SB1 “Tlyck” HanpsbkeHue
NONOXUTENLHO! NONSPHOCTU € 6atapeu
GB1 nocrynaer yepes gvoa VD3 Ha 3aT-

Puc. 1

A.O3HOBUXUH,
r.pkyTCK.

8op TpaHsucTopa VT2 u oTkpbiBaeT ero.
“Munyc” 6arapen GB1 samblkaercs ma-
NbiM (NONTY HYINEeBbIM) CONPOTUBNEHRUEM
kaHana VT2, v nutaHue nogaeTtcs Ha
cxemy. “+” nuranus ¢ kionku SB1 nocry-
naer Ha BuiBoa S (BbiBOA 6) TpUrrepa
DD1 v “B3BOAWT” TpUrrep: Ha NPsSMOmMm
sbixofe (Buigoge 1) DD1 ycravaenusa-
erca noruyeckast “1”. 3ta “1” oTkpbiBaeT
Avog VD2, v Bbicokuia MoteHuman nocry-
naer xHa sareop VT2. Teneps (cnycts fonu
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CEKYHAb! NOCMNE 3aMblKaHUSI KOHTAKTOB
SB1) kHonky SB1 mMoxHO OTNyCTWUTB, @
OPB ocTaHercs BkriiodeHHbIM. “B3eaen-
HeiA” Tpurrep DD1 BbICOKMM ypOBHEM C
BbIBO/j@ 1 OTKPbLIBAET TOKOBbIM Krilow VT 1.
ConpotueneHue kaHana VT1 pesko
YMEHbLLIAETCS, U BCe HanpshkeHue bata-
Pev NPUKNafabIBAETCH K CTOKOBOW Harpys-
ke VT1—uenn HL1-R1. Ceetoanon HLA1
HauYMHAET APKO CBETUTLCS.

Tem BpemeHem “1” Ha NPSMOM BbIXO-
ne DD1 yepes pesucropsl R3, RP1 3a-
psxaet koHaeHcatop C2. Korfa oH 3a-
PAOMTCA A0 HanpsHXKeHUs!, NPUMEpPHO
PaBHOFO NOMOBWHE HANPsKEHWUA NUTa-
HYsA, ofiHoBuGpatop Ha DD1 no Bxoay R
BO3BpallaeTcs B UCXOoAHOe (Hynesoe)
coctosiHme. Ha npamom Beixope DD1
cHoBa nosensietcs “0”, a koHpeHcarop C2
GbicTpO paspsikaercs yepes auop VD1,
B pesynibraTte Harpyska HL1-R1 obec-
ToyuBaeTca TpaHaucTtopoM VT1, a “.”
GB1 cHoBa pa3pbiBaeTca TPaH3UCTOPOM
VT2, n OPB nepexogut B BbICOKO3KO-
HOMWUYHBIFA (3xAYLLMIA) pexum. MNpu aTom
noTpebnexue Toka oT GB1 npakTuyec-
KW OTCYTCTBYeET. Bo BCsAikOM cnyyae, Tok
YTEYKU 3aKpblToro VT2 Ha HECKONbKo
NOPAAKOB MeHblUe Toka camopaspsaa
Gatapen GB1, no3TtoMy cneunansHoro
TymBnepa AN BbIKMIOYEHUS NUTAHUSA
OPB He TpebyeTcs.

AnutenbHoCTb UMNyNbCa, PopMUpy-
eMoro ofHoBUGpaTopoM, onpenenseT-
CA HOMMHANamMu Bpems3ajavowen
uenu C2-R3-RP1 1 npubnuwxkeHHo pac-
YWUTbIBAETCH No hopmyne:

t=0,69(R3+RP1)C2,
rae eMKOCTb KoHpaeHcaTopa C2 — B
MuKpodapanax, a ConpoTUBNEHUE pe-
auctopoB R3 n RP1 — B meraomax.

B BepxHem no cxeme nonoxeHwu
newxkka RP1 “Belnepxka” tanmepa co-
craenser 1,5 ¢, a B HYXKHEM NONOXEHWUU
— 110 c. Ang yBenuueHUsl BbIAEPKKA
OPB cnepyet yBenuuuTe CONpOTURNE-
nue RP1 (no 2,2 MOmM) 1 emkoctb C2
(6onee 1000 mkd He npoBepAnoCh).

OpHoBuGpaTtop 3anyckaeTcs npu
KpaTKOBPEMEHHOM Ha)xaTuW Ha KHONKY
SB1. B npyHUMNe, KHONKY MOHO yaep-
KWBaTb CKOIMb YrogHO AOMIO, @ Harpys-
Ka Npyu 3TOM OCTaeTCs BKITHOYEHHONM.
Ecnn Ha MOMEHT OTNyCKaHWUA KHONKW
opHoBubpaTop oTpabotan ycTaHoB-
NEHHY0 BbIAEpKY, TO Harpy3ka obec-
TOYMTCA cpa3y Nocne OTNyCKaHUA KHoN-
Ku. MOBTOpPHbLIA 3anyCK Talkmepa KHoN-

Puc. 2
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KO BO3MOXEH Cpasy K& NOCNe OKOH-
yaHus pabotkbl opHoBUGpaTopa.

Pesuctop R2 yctanHaenueaet “0” Ha
exone S Tpurrepa DD1 nocne oTnycka-
HUs kHonku SB1. Conpotuenenue R2 He
KPUTUYHO M MOXET nexarb B npefenax
75...120 xOmMm. ivop VD2 npenatcTeyeT
NOAA4Ye BbICOKOTO NMOTUYECKOTC YPOBHS
Ha NpsIMON BbIXof, opHoBuGpaTopa npu
HaxaTtuu Ha kHonky SB1, avop VD3 —
NOBTOPHOMY 3anyCKy “B3BE[J€HHOr0” of-
HoBubpatopa no exony S.

B cxeme 3PB vcnonbayoTca TONbKO
ABa Bxoaa (BbiBoAb! 6 4) 0aHOO U3 ABYX
TpUrrepoB, BxoasLmx B coctas DD1. He-
ucnonb3yeMble BXxoab! (BbiBOAbl 3, 5,

© 8...11) nogknioueHbl kK obLeMy npoBofy.

Heranu. B OPB npumeHeHbl pesnc-
Topbt OMNT-0,125 (RP1 — CN3-33a,
CM3-9a, Cn4-1, CMNoO-0,5). KoHpeHca-
Top C1 — kepamuyeckvi, Tvna KM, C2
— K50-35 unm manorabapuTHbii okeup-
Hbl 3apybexkHoro npouseoacTea. fAvo-
Abl VD1...VD3 — K103, KO104, KA503,
K510, K513, KO520, KA522 ¢ nobbim
OyKBEHHBIM UHAEKCOM. TpaH3UCTOpb!
VT1 1 VT2 (npu Toke Harpy3sku no 0,1 A)
MOXHO 3ameHUTb Ha KM501, KMN504 ¢
ntobbiM BykBEHHBIM UHAEKCOM. KHonka
SB1 -— KM-1, MINQ wnu ppyras manora-
BaputHas. 3apybexHbiit aHanor DD1 —
CD4013A. Ceetoauop HL1 moxHo 3a-
MEHUTb COBPEMEHHBLIMWU MUTAIOLLIMMU C
BbICOKOM SIpKOCTb1O, HanpuMep, CUHWUM
FYL-5013 UBC-B (3 B, 20 mA). GB1 —
“nnockast” 6arapes Tuna 3R12G nnu 3 (4)
akkyMynsTopa Tunopa3mepa AA (nanb-
YKKoBble). [lonyCTUM BapyaHT NUTaHus
OPB 1 ot ManorabapuTHbIX cCeTEBbIX
“ananTepoB” € BbIXGAHLIM HANPSXKEHW-
em4..6B.

OPB pa3mellieH Ha nevaTHon nnare 13
O[lHOCTOPOHHEro (ponbrupoBaHHOrO
CTEKMOTEKCTONUTA ToMwmHoOM 1,5...2 Mm
n pasmepamu 42x27 mm (puc.2). Jva-
METp OTBEPCTUIA Ha NeYaTHoOM nraTe nop,
Mukpocxemy — 0,7...0,9 mm, nop oc-
TanbHbIE PAANO3NEKTPOHHBLIE KOMNOHEH-
Tl — 0,8...1 MM, Nof coeaHUTENbHbIE
npoBoaHukM — 1...1,2 mm. PucyHok ne-

YaTn MOXHO BbINOMHWUTL METOOOM TEp-
MONEpEHaCa Unv nepeBecTy Npy NOMO-
LM KONMPKA U 3aTeM 0BBECTU KUCNOTO-
CTOWKAM NEepMaHEHTHbIM Mapkepom
(“Centropen 2846 CE PERMANENT").

Maiky paavo3neKkTpOHHbLIX KOMNO-
HEHTOB CnefyeT BECTU HU3KOBOMLTHLIM
WM 3a3eMMneHHbIM NasinbHUKkom. OBboi-
Tucb Be3 3a3emMneHuss MoXHO, Npume-
HuB ans UMC v TpaH3ucTOpoB cneuu-
anbHble PO3ETKW U YCTAHOBUB B HUX
MWKPOCXEMY W TpaH3WUCTOpbl Nocne
OKOH4aHUA Nanku.

KoHctpykTveHo SPB pa3mewaeTtcs B
NoAXoAALEM NNAcCTMacCOBOM Kopnyce,

* HaNpUMEP, B MbIMbHULIE NPSAMOYTONLHOM

cbopmbl pasamepamu 105x67x30 mm. Ha
nepeaHen CTopoHe Kopnyca NpUKNBeuea-
etcs kneem MNBA v 3awpmuiaercs ot Bna-
M LUMPOKOM NOMOCKOM CkoTHa BymarxHas
chanbLunaHent, pacnevataHHas Ha LBeT-
HOM NpUHTEpe.

HanaxvieaHus OPB obbluHo He Tpeby-
ercsa. NMopbopom conporuenernua R1
(npu HeabxoauMocTW) yTouHsierca pabo-
ynir Tok ceetopuona HL1 (50...80 MA).
B cnyyae npumeHeHus kpacHoro, Tvna
TLCR5100 (20 mA), conpoTmeneHune R1
cneayet yeenuyutb Ao 130...150 Om.
Bmecto HL1 MoxHO BrniounTb ntoByro
Harpy3Ky (MyraioLin CBETOANOA, MAKDPO-
nepeaaTyvk unv 3ymmep) ¢ TOKOM no-
Tpebnenus pno 500 mA. B nocneaHux
cnyyasix pesuctop R1 uckniovaercs. Ye-
TPOWCTBO coxpaHsieT pabotocnocob-
HOCTb NPY CHYXKEHUA HANPSHXKEHWS NUTa-
Hus po 3 B.

Mpy HeoBX0AMMOCTU KOMMYTUPOBATL

_ Bonee BbICOKOBOSLTHY!O HarpysKky Hanpsi-

*eHve nutaHus 3PB MoXHO yBEnn4UTL
#o 9 B. Ecnv perynvpoBKW BpeMEHU
BKIMIOYEHUS Harpy3kn He TpebyeTcs, no-
TeHuuomMeTp RP1 MOXHO WUCKMouMTb
(Touku nopknodeHust RP1 Ha nnare co-
eAVHUTb NepeMblYKon, a Tpebyemyio
BbIAEPXKKY YCTaHOBWUTE nopBopom R3
(0,01...2,2 MOwm). Mpu conpoTUBNEHWK
pesvcTopa Bpemsizagarouler uenu 6o-
nee 1 MOm koHpencatop C2 cnepyer
MCNOMb30BaTb C MarblM TOKOM YTEHKU.



Pagano4dyacTtoTHbIN CneKTp,
ero pacnpegerneHve M ucnonb3oBaHue

(Mpogonxenue. Hauano B NeNe2-4/09)

Tabn. 2
MNonoca Monoca
Yacror Cnyx6a 4acToT Cnyx6a
8025 — 8175 |CnyrHukoBas cnywba uccregosamus 3emmm, 134 — 13,75 | PagnonokaLmMoHHas, CryTHHKOBAs Crykba ccne-
hukcnpoBaHHasn, (buKCUpOBaHHan CNyTHAKOBASA, [OBaHMA 3eMrM, Criyk6a KOCMVMECKUX MCCredosa-
floneiKHan HUI, COWOT Crraiagomsbr 50O o CUSHE08)|
8175 — 8215 | CnyrHukoeasn cryxda uccneposakus 3emm, 13,75 — 14 DUKCHPOBAHHAs CMYTHUKOBAS, PAMONOKALIMOH-
hukcuposaHHasn, PUKCUPOBAHHAS CNYTHUKOBaS, HAR, CIYmAUNDRET CIYROZ CTIIHOGOTHEL Y-
METEeOpONorHeckas CryTHUKOBAas, noABwkHas AN 1) CHMATIOR EDEMENL, CIYHOE KO Y-
8215 — 8400 CﬂyTHMKOBaﬂ cnymﬁa vcenesoBanus 3emnu, CAULK LCCTTETDEHULY, CIHIIHUROESST 6‘/7/)1’47 e
chUKCUpOBaHKan, (PUKCMpPOBaHHas CnyTHUKOBas, B Y
1048 wKHAR 14 — 14,25 PukCUpoBaHHasa CNyTHUKOBaAS, paguoHaBurauu-
8400 — 8500 |dukcupoBaHHas, noaBwwKHan, cnyxBa KocMu- OHHAR, TOOBLRHET CIYITIHIRORES, (SYNOT KO-
HECKWX UCCrnenosaHum SEORUY LECH180085MU
8500 — 8550 | PauonokauuoHHas 14,25 — 143 | OUKCUPOBaHHas CYTHUKOBAS, PaAVOHaBUraL-
8550 — 8650 |Cnyrthukosan cryxba uccnegosanua 3emm, OHHas, ﬂadeyxﬁaicq///ﬁykaﬁ/z CIYMROF KOCML-
paamMonoOKaLuoHHasi, cnyk6a KOCMUHECKUX UCc- SECHUN LICCAEO08ZH Y
cnegoBaH!i 143 — 144 DuKCHpOBaHHas, (PUKCUpPOBaHHasN CrNyTHUKOBas,
8650 — 8750 |PaauonokaumoHHas NOABWKHAS, JOTELHKES CIPITIMUROEES, PIOUO-
8750 — 8850 |PapuonokauuoHHas, BO3ayUHasA paguoHaBura- HICUETYLOBSEST I ITIUROEZT
LMOHHasA 14,4 — 14,47 | dukcUpOBaHHasA, (PMKCUpOBAHHANA CMNyTHUKOBaS,
8850 — 9000 |PaauonokaumoHHas, MOpCKasi paguoOHaBUraLuoH- NORBWKHAS, TOTBUKHET CrYITIHUNOES, CIYNHOS
Has KOCMYYECRLY LEC78O083H LT
9000 — 9200 |BosnyuHas pafAvOHABUIaLMOHHASR, OF0L /IO S - 1447 — 145 | OukcupoBaHHas, (OUKCUPOBAHHAs CMYTHUKOBAS,
YIRS NOOABWKHAS, JOTSURNES CIprTIHIROEES, PECLO
2O
9200 — 9300 |PaauonoKayuoHHas, MOpCKas paguoHaBWraLmoH- TETOHOMY SOHZT
Has 145 — 148 dukeupoBaHHas, (bUKCMpPOBaHHAA CryTHAKOBaS, 5
9300 — 9500 |PaavoHaBUrauNOHHas, La00a onayommEs P T :;gswman, CYROT KO oAU z;f'meaba;wyy
9500 — 9800 |PaguonokauuoHHasi, paguoHaBUraLuoHHas, 0TI %gi"”f’ro;;;:;é;;e;;’ma“' CTYHOZ KM~
cryxba KOCMUMECKUX UCCNEROBAHUIA, CNYTHUKOBAS
cnyw6a uccrefosatns 3emm 15,35 — 15,4 | CnythukoBas crnyxba mccneposanmn 3emm,
9800 — 10000 | PapvonokauvoHHas, @iuscLpoossas’as Egéxnuggggggsgmmecxaﬂ, CryxGa KOCMIHECKNX
154 — 15,43 |BoagyuHas paauoHasuraumuoHHas
10 — 1045 DuKkCcUpOBaHHas, NOABWWKHAS, PaAMONOKaLUUOHHaSs 1543 — 1563 |om
TR EIIENET 43 — 15, > :S::Igo:::::: CNyTHUKOBAS, BO3AYLHAs paauo-
10,45 — 10,5 | PapuonoKauvoHHas, oaauomoiiie/ bessas, 1563 —157 IB 4
DY OIS ARG IR OEET 08 — 19, O3RYLUHaA papuoHaBuraLoHtasn
10,5 — 10,55 | DukcupoBarHas, NORBWKHAR, JF0LOOkSYONHES 157 — 166 PapuonokaymoHHas _
10,55 — 10,6 | dvkcupoBankasn, nopewkHas, pacaroayiommad  |186 —17.1 z;g;‘;;;%o““a“' CIYHOG KO AU L
10,6 — 10,68 |CnyrHukosas cnyxba uccnefosamus 3emmnm, 171 172 P K ﬂ
YKCMPOBAHHAS, NIONBIPKHAR, PAANOACTPOHOMU L 1 apMonoKaLmoHHa
yeckas, crykba KOCMUYECKUX UCCNeROBaHUA, 172 — 173 PapuonokaumuoHHas, cnyTHukoBas crnyxba uccne-
OEOLOSTONG Y /OSHEST AoeaHus 3emmm, cnyxba KOCMIHECKNX UCCNefio-
10,68 — 10,7 {CnyraukoBas cnyxba uccneoBanva 3emru, BaHuu
pajuoacTpoHoMmdeckas, crnyxba KOCMUHeCKUX 173 — 17,7 DUKCUPOBAHHAS CIYTHUKOBAS, IFC0U O/ 70K ZL/OSHES |
uccneposatum 17,7 — 181 dukcupoBaHHasl, MKCMpOBaHHasA CNyTHUKOBAS,
10,7 — 11,7 | DvkcupoBaHHan, PUKCUpPOBaHHas CryTHUKOBas, noaswkHas
noAgInKkHan 18,1 — 184 OuKCUPOBaHHas, (PUKCUpPOBAHHAas CYTHUKOBAS,
11,7 — 12,5 | ®ukcupoBaHHas, paguoselaTeNsHas, paguose- nogBWwKHas
ugTenbHan CnyrHUKOBas, NOABIOKHAA 184 — 186 DUKCUPOB aHHas!, (UKCUPOBAHHANA CTYTHUKOBAS,
12,5 — 12,75 |OukcuMpoBaHHasa CryTHUKOBas nogBWKHas
12,75 — 13,25 | dvkcrpoBaHHas, (PUKCUPOBAHHAs CryTHUKOBAS, 18,6 — 188 CnyrHkosas criyxba uccnenosanvs 3emmm,
NOLNBVIKHARN, CZIHOE KOCHL YECALY LEc/ 780084 MKCUPOBAHAAS, (DUKCPOBAHHAR CTIYTHUKOBAS,
13,25 — 13,4 |Bo3aylHas papuoHaBUraLMOHHas, CNyTHUKOBAS NONBVOKHAS, LM KO YEEAUY Lortodoaasuy
cnyx6a vccnefoeanvs 3emrm, cnyk6a kocMume- 188 — 19,3 dukcMpoBaHHas, uKCMpoBaHHaa cnyTHUKOBas,
CKMX_UCCNeJoBaHuiA nofBWKHas




Nonoca Nonoca
YacTor Cnyx6a vyacror Cnyxb6a
my
19,3 — 19,7 dukcupoBaHHas, (UKCUpPOBaHHas CMyTHUKOBAS, 31,5—31,8 |CnyThukosas cnyxBa uccrenosaHms 3emm, pa-
NoABIBKHAS AMoacTpoHoMUieckas, criyx6a KOCMU4ECKUX Ue-
19,7 — 20,1 | DuKCWMpOBaHHAR CNYTHUKOBAS, JO0GUKHES CIpI77- CNeNOBaHWA, DA CLPIOEE 28, [TOTBUMNHET
HKOEZT 318 —32 dukcupoBaHHas, paguMoHaBUraumoHHas, cnyxba
201 — 20,2 | dukcupoBaHHas CNyTHUKOBAs, NOABWKHAS CNyT- KOCMUHECKUX MCCriefoBaHum
HUKOBaA . 32—-323 dukcupoBaHHas, paguoHaBurayuoHHas, cryxba
202 — 21,2 |dukcupoBaHHas CMyTHUKOBAs, NOABWKHAsA CryT- KOCMUYECKMX UCCreA0BaHMA
HUKOBAR, CpMOS CrrIeHOgonmsbiy 48cronT) 32,3—33 DyKCUPORaHHANA, MEXCINYTHUKOBAs, paauoHaBura-
U CUEHSTOE GOEMEHY LMOHHA S
212—-214 gﬂyTHMKOBaﬂ cryxba uccneaosamms 3emmm, 33 —334 PagvoHasuratponHas, MKCUpOBaHHan
MKCUPOBaHHas, NoOABWKHAs, criyxba KoCMU- p
L ° — Yo
4eCKMX Uccne0BaHWuA 334 —342 apvorokautoHHas
21,4 —22 dUKCUPOBaHHas, MOABWKHAS, PaaMOBELATENb- 342 —347 Pa,qmo;bkaumoynaﬂ, CYHOE KO YECHUY
Has CNyTHUKOBas LeCTeO0CE
22— 2221 DUKCUpOB aHHast, OB IDKHas 347 — 35,2 PgB,ﬂ:S;;)KaHMOHHaﬂ, cnyxba KoCMUYEeCKUX Uccne-
2221 — 22,5 |CnytHukoBas cnyxba uccnegosanHus 3eMnm, 355 355 ‘g
PVKCMPOBaHHas, NOABIDKHAS, PaaMOACTPOHOMM- 2 — 35, cromoraTensHas cnyxba meteoponorim, pagmo-
yeckas, cryx6a KOCMUHECKUX UCCe10BaHmit foKkauyoHHan
22,5 — 22,55 |dukcuposaHHas, NoaBwKHas 355 — 36 BcnoMoratensHas MeTeoponoruieckas, CryTH-
5555 5355 | om KoBas cnyxba uccnefoBarus 3emnum, pagronoka-
55 — 23, KCUPOBAHHAS, MEXCNYTHUKOBAS, MOABDKHAS LMOHHas, cryxBa KOCMUMECKIX UCCIeA0BaHMIA
23,55 — 23,6 | dukcupoBakHas, NoABwkHas 36 — 37 CnyTHukoBas CIyk6a MCCreaoBaHms 3eMmm,
236 — 24 CnytHukoBas cryxba uccnenosanus 3emnm, chukeupoBaHHas, noasbkHas, cyxba kocmude-
paaroacTpoHoMU4ecKas, Crywba KOCMUMEeCKNX CKUX UCCnefoBaHui
uccrenosarmm 37 —375 duKepoBaHHas, NoaBWkHas, Criyxba KocMude-
24 — 24,05 Jhobutenbckas, nobutensckas CnyTHUKOBas CKUX MCCne f0BaHWA
24,05 — 24,25 | PagunornoKauOHHaR, OF0Uamooiumicschngs, 375—38 dukcupoBaHHasn, UKCUpOBaHHas CNyTHUKOBas,
CITIITHUIROEET CIPYHOZ LECTETOEZ/UT Femrs noAsuxHas, Cryxba KOCMUHECKUX UCCneAoBaHui,
24,25 — 24,45 | dukcupoBaHHas CIITHUKOBES CIYMOE LCCTECOESHT T/
24,45 — 24,65 | bvkcupoBaHHas, MEXCTYTHAKOBAS 38 — 395 dukcupoBaHHas, (hUKCUPOBaHHAs CryTHUKOBas,
24,65 — 24 75 | dvkcupoBaHHas, MeXCMyTHUKOBast MOLBWWKHAR, CZUTIMNDERT VMO SEIE000s-
2T Femry
24,75 — 25,25 | dukcupoBaHHas
39,5 —40 dukcupoBaHHas, (UKCUpOBaHHas CyTHUKOBAS,
25,25 — 25,5 |dukcupoBaHHan, MEXCNYTHUKOBaS, NOABMXHAS, noABWKHas, NOABWKHAA CTYTHUKOBASR, c/pp77 RO~
c‘//;mﬂz//oeay CIPHOE CTISHOGONTIHEN SEETIONTT BT CLYWEE LCCyIEO08HUT T
U CUHRTO8 GOEMEHY
HRT0F G 40 — 405 dukcupoBaHHas, huKCUpoBaHHas CnyTHUKOBas,
25,5 —27 CnyThukosas cnyxba uccrneaosanus 3emmm, noABWKHas, NOABIDKHAS CMYTHUKOBas, Crykba Koc-
(PUKCUPOBAHHAS, MEXCTYTHUKOBAS, NOABIDKHAS, MUMECKVIX NCCTIRLIOBAHNA, CYImHINDERT CYHET
cnyxba KOCMUYECKUX UCCNELAOBAHWN, cypp/7/ uiO- LECTCODEIS T
G CIPWOE CITISHOGONTIHEN Y3C/TINT? & CUEHE-
40,5 — 41 PukcupoBaHHas, (UKCUPOBaHHAs CNYTHUKOBAs,
P08 GUEMEHY
57 — 275 on papvoBeupTeNbHAsA, paauoBeLRTeNbHas CNyTHU-
— 27, KCUPOBaHHAasA, MEXCMNYTHUKOBASA, NOABIKHAS KOBAS, JOTSUHHES
275— 28,5 |®dukcupoBaHHas, (HUKCUPOBAHHAA CMYTHUKOBAS, 41— 425 DUKCMPOBaHHas, (IMKCUPOBaHHAs CMyTHAKOBAS,
noABWKHask pagvoBeupBTeNbHAsA, paavoBeLLATeNbHAs CyTHA-
285 — 29,1 DyKCupoB aHHas, (hMKCMPOBaHHasA CryTHUKOBas, KOBAR, JOOGUNHEST
NOABVDKHAR, C/I7IHUNDERS CIYWOE UECIETOEE- 425435 |duKCupoBaHHas, (MKCUPOBAHHAS CMYTHUKOBAS,
7 Fema NoABWKHas, paanoacTpOHOMUMEcKas
29,1 — 29,5 |®ukcuposaHHas, pUKCHPOBaHHAs CNYTHUKOBAS, 435 — 47 MonswkHas, NOABWKHAN CMyTHUKOBAs, paauoHa-
NOABWKHASR, CpmHUROEES CIYMOZ LeEI0es- BUraynoHHas, paguoHaBUrauyMoHHas CNyTHUKOBASs
AT e
47 — 47,2 JThoburenbckas, noburensckas CnyTHUKOBas
295 — 29,9 |duKcupoBaHHas CrYTHUKOBARA, cim? mOBas M-
o 7 TR SIODSURHES CIPANDERS 47,2 — 47,5 |duxkcupoBaHHas, MKCUpoBaHHas CnyTHUKOBas,
noAaB wkHas
299 — 30 DUKCUPOBAHHASA CMNYTHUKOBASA, MOABIDKHAS CMyTHW-
KOBASI, CIPIHINDRRS LIV ety IeO0RMT TN 475 — 479 %KcvlrkoaaHHaﬂ, MKCUpOBaHHAA CNYTHUKOBaS,
- noABWwkHas
30 — 31 dukcupoeaHHas CrnyTHUKOBAs, NOABWXKHASA CMYTHW- A a
KOBAS, CIZpmHUNDESR CIyRTE CTIaHOZOmMbIY Y5+ 47,9 — 482 | dukcupoBanHas, (UKCUPOBaHHAs CryTHUKOBAS,
CTIOT) & CUHETO8 GONEHY noasiekHas
31—313 dukeupoBaHHas, NOABWKHAR, cypmr inO8ss 48,2 — 48,54 | OyxeupoBaHHas, MKCMpOBaHHAs CryTHUKOBas,
CIYHOE Cr7IEHOZNTIHL YFCITIONT) L CLUEHETOE nopswwkHas
GOCHEH Y, TIWOEZ KOCHUSECK LN LCC/TEO08UE 48,54 — 49,44 | dukcupoBaHHas, (hMKCMpoBaHHas CryTHAKOBBS,
31,3—31,5 |CnyThukoBas cryxGa uccrefoBatus 3emmm, pa- noAs wkHasA
AuoacTpoHoMUdeckast, Crnyxba KOCMUYECKUX UC- 49,44 — 50,2 | dukcupoBaHHas, OUKCUpOBaHHasn CNyTHUKOBas,

cnefoBaHun

noABWKHas




Nonoca
yacror

50,2 — 50,4

Cnyx6a

CnyTHukoBas cnyxba uccnefosaxus 3emMnm,
cryxba KOCMUHE CKUX UCCne A0 BaHWA

504 — 514

dukcupoBaHHas, (PUKCUPOBaHHas CNYTHUKOBas,
NOABWKHASR, JOTBUNHEST I ITIHAOBEST

514 —526

@MKCMpOBaHHaﬂ, noaBvwKHaA

526 — 54,25

CnythukoBas criyxkba uccnenoBahus 3emmm,
crnyba KOCMUYE CKUX MCCNe0BaHuA

54,25 — 55,78

CnyTHukoeas criyxba uccnenoBanus 3eMmm, Mex-
CNyTHWUKOBas, Cryx6a KOCMU4ECKUX MCCNef0BaHUA

55,78 — 56,9

CnyThukoBas crnyxba uccnegoBarus 3eMim, duk-
CUPOBaHHasn, MEeXCMYTHUKOBAs, NOABIDKHARA, CIyX-
6a KOCMU4ECKUX UCChne A0BaHuA

56,9 — 57

CnyTHukoBas cnyx6a uccnegosanus 3emMmm, duk-
CUPOBaHHasn, MeXCNYTHUKOBAs, NOABWKHARA, CITyX-
6a KOCMU4eCKUX MceneA0BaHuA

57 — 582

CnyThukoBas cnyxba uccnegosanus 3eMm, uk-
CUPOBAaHHas, MEXCNYTHUKOBAs, NOABWWKHAS, CITyX-
6a KOCMUYECKUX UCCNeA0BaHWA

58,2 — 59

CnyTHukoBas criyxba uccnepoBanus 3emmm, huk-
CUpOBaHHasn, NoABWKHas, crykba kocMu4ecKux
nccneaoBaHun

59 — 59,3

CryTHukoBas criyxkba uccnenoBaHus 3emmm, Criyx-
6a KocMUYeCKkUX UccneoBaHWin, (OMKCUPOBAHHASN,
MEXCMYTHUKOBAS, NOABWKHAS, paauonoKaLUMoHHas

59,3 — 64

dukcupoBaHHas, MeXCNYTHUKOBas, NOABWKHaN,
paaronoKaymMoHHas

Nonoca
yacrtoTt Cnyxsa

94 — 94 1 CnyTHukoBas cryx6a uccrnefoBanus 3emm,
pagvonoKaLuoHHas, Criyxba KOCMUYECKUX uc-
cneNOBaHUN, JF0UO0EC17],00HOMUSECK ST

941 —95 dukcuposaHHas, NOABDKHAs, PAaMOacTpOHO-
MU4eckas, paauonoKaunoHHas

95 — 100 dukcupoBaHHas, NOABWKHas, PaauoacTpoHO-
MUYeCcKas, paavonoKaLmoHHas, paguoHasura-
LMOHHAasA, pafMOHaBUIaLMoHHAs CNyTHUKOBas

100 — 102 CnyThukoBas cnyxba uccnegosanua 3emm,
paaroacTpoHOMMYECKasn, Cryxba KOCMUYE CKux
uccene A0B aHui

102 — 105 DduKcUpoBaHHas, NOABDKHAsA, pagMoacTpoHO-
Mudeckas

105 — 1095 duKkcupoBaHHas, NOABWKHas, paanoacTpoHO-
Mudeckas, criykba KoCMU4e CKUX MCCne[0BaHui

109,5 — 111,8 | CnyTHukoBas crnyx0a nuccrneaoBaqus 3emm,
paauoacTpoHOMUYECKasn, CryGa KOCMU4ECKUX
ucene0BaHUA

111,8 — 114,25 | dukcupoBaHHas, NOABWKHASA, PaaMoacTPOHO-
Muyeckas, cnyxba KoCMUYe CKUX MCCneA0BaHui

114,25 — 116 CnyTHukoBas crnyxba uccnenosanus 3emm,
paauoacTpoHoOMUYecKas, CryGa KOCMU4ECKUX
uccneoBaHui

116 — 119,98 CnyTHukoBas cnyx6a mccneaosanua 3emm,

MeXCNyTHUKOBas, Cryxba KOCMUYECKMxX ucene-
[0OBaHui

64 — 65

@MKCMpOBaHHaﬂ, MEXCNYTHUKOBAaA, NOABKHAR

65 — 66

CryTHukoBas cnyxba uccrefoBaHua 3emMmm,
cnyx0ba KOCMUYECKUX UCCNEAOBAHUA, MEXCMYTHW-
KoBasi, UKCUpOBaHHas, NOABKHAs

119,98 — 122,25

CnyTHukoBas cnyx6a uccneaosaqua 3emm,
MEXCNYTHUKOBAs, Cry»Ga KOCMUIeCKUX uccne-
OOBaHui

66 — 71

MopBwxHas, NoABWKHaA CNyTHUKOBas, paauoHa-
BUraLMoHHas, paguoHaBUraLMoHHas CNYTHUKOBAS,
MEXCNYTHUKOBAs

122,25 — 123

DuKCUpPOBaHHasA, MEXCNYTHUKOBAs, NOABWKHAN,
OEOU O/ ROOUTIE M CHET

71—74

DUKCUPOBAHHARA, (PUKCUPOBAHHAN CNYTHUKOBAS,
NOABWXKHAA, NOABWKHAS CMYTHUKOBAS

123 — 130

dukcupoBaHHas CryTHAKOBaS, nq,qaw«Haﬂ' cnyT-
HUKOBas, paauoHaBUrauMoHHas, paavoHaBura-
UVOHHAS CNYTHUKOBAS, OO0 OMUSECKES

74 — 76

PuKcmpoBaHHas, UKCUpOBaHHas CNyTHUKOBas,
noaesmxHasA, paguoselaTensHas, paguose ug-
TenbHan CNYTHUKOBAR, C/HOE ADCHL YECKLLY /-
crEdosEHUT

130 — 134

CnyThukoBas cnyxba uccrnefoBakvs 3emm,
HMKCMpOBaHHas, MeXCNyTHUKOBAsA, NOABIDKHASRA,
pagroacTpoHOMUYeckasn

134 — 136

Jhoburensckasn, mobutensckas CnyTHUKOBas,
OEOUOECITLOON OML YECKEST

76— 775

PaguoactpoHoMudeckas, paavMoiiokauuonHas, oF-
OUOSHOOUNTIEMBENES, DEUMOOUTIETEERES LYY 177-
HUKOEES, CIHHOE KOMLSECKUN YCCIEO08EH U

136 — 141

PaguoactpoHoMmieCkas, paaronoKaLMoHHas,
SHOOUNTIES T K ST, SHOOUTIES I CHES CITHTIHIROEES

775—178

Pagronoburensckas, paguonobutensckan cnyt-
HUKOBAR, OF0LOFCIT00H OMLSECKES, CIYMOZ
KOO SECKLUY LCCICOOEIHNT

141 — 1485

DdukcupoBaHHas, NOABWKHANA, paauoacTpoHO-
MudecKas, paauonoKaluuoHHas

78 —179

PaavionokauMoHHan, JadLomollmie s ches, O~
CUTROOUTIES ICREST I ITIHROEES, LPAOLOSITI0O-
HOMYSEREST, CIHYHOEZ KDLMUY SECRLULY YT 78008

1485 — 151,5

CnyTHukoBas cnyxba uccrenosaxus 3emm,
paauoacTpoHOMUYeCKas, Crywba KOCMUHECKUX
uccneaoBaHuin

151,56 — 1555

duKcUpOBaHHasn, NOABWKHaNA, PaaNoacTPOHO-
MUYECKas, paauonoKaLmoHHas

79 — 81

PapguoactpoHoMuyECKas, paanMonioKaLMoHHas,
OEOU TR TIESICNES, OO HOOUNTIES T CHET
IO, CIPHOE KO SENUY L TEODEIN N

155,56 — 158,5

CnyTHukoBas cnyxba uccnenoBaHus 3emmm,
OMKCUPOBaKHas, NoABWKHAN, PaaKoaCTPOHO-
Muyeckas, crykba KOCMU4eCKUX MccnedoBaHui

81— 84

DuUKCUpoBaHHas, pukCUpoBaHHas CNyTHUKOBAs,
NoABWKHAs, NOABWKHasA CNYTHUKOBAs, paauo-
ACTPOHOMWMECKAS, CUNDE KOCMLY SECKLY LECTTE-
doserd

158,5 — 164

dukcupoBaHHan, (UKCMPOBaHHas CNyTHUKOBas,
noABWwKHas, NOABWKHAN CMYTHUKOBAs

84 — 86

DUKCUPOBaHHas, hUKCUpOBaHHas CNyTHUKOBAsA,
noJBWkHas, paauoacTpoOHOMUYE CKas

164 — 167

CnyTthukoBas cryxba uccnenoBaHua 3eMm,
paaroacTpoHOMUYecKas, Criykba KOCMUYE CKUX
ucenefoBanui

86 — 92

CnyTtHukoBas cniyxba uccnenosanus 3emnm, pa-
AMoacTpoHoMUYeckas, criyxba KoCMUYe CKUX uc-
Cne0BaHui

167 — 174,5

dukcupoBaHHan, UKCMpoBaHHas CnyTHUKOBas,
MEXCNYTHUKOBAs, NOABIKHAS

1745 — 1748

DUKCMPOBAHHAA, MEXCNYTHUKOBASA, NOABIDKHAS

92 — 94

dukcupoBaHHan, NOABWKHAS, PaauMoacTpOHOMU-

“eckas, paguonoKkaLumoHHas

(NpononxeHue cnenyer)
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OcHoBHble anekTpudeckue napamerpst Bapuctopos SFI SFI206ML080C | 4 |55 5 56’4___9’6) . 200
npeacTasneHsi B Tabn.10 1 11. SEM206ML120C | 6 | 9 | 12 (96...14.4) 20 |02] 2200
Ta6n. 10 SFM206ML150C | 8 | 11 | 15 (12.75...17,25) 25 1300
SFH206ML180C | 11] 14 | 18 (15,3...20,7) 30 1150
@ o o<|n |E 8 SF1206ML220C | 12| 16,5] 22 (19,8...24,2) 36 03[ 1000
S 2 i5tnls £ SFI206ML240C | 14| 18 | 24 (216...27) 38 800
g z L 5 SFI206ML270C | 17 | 22 | 27 (24,3...29.8) 44 [04] 840
E %g f@ g § x < SFH206ML330C | 20 | 26 | 33 (29.7..363) | 100 | 54 [05] 490
H $n I ERAH & SFI1206ML390C | 25| 30 | 39 (35.1..429) 65 | 06| 440
g% 8= §= §_§ ;'g g SF1206ML470C | 30| 38 | 47 (42,3..51,7) 77 {07 400
c gs Eég §; a3l ga g SFM206ML560C | 35| 45 | 56 (50.4...61,6) 90 |08 310
g 8% g5 |23l=3|8s 2 SFI1206ML680C | 40 | 56 | 68 (61,2...74.8) 110] 1 280
AC [DC SFI1206ML820C | 50 | 65 | 82 (73,8...90,2) 135] 05| 240
Copv DA0IMLT SFI120BML101C | 60 | 85 | 100 (90...110) 165] | _160
SFI402MLO50C | 25 3.3] 5 (4.0..60) 10 390 SFI1206ML11C | 70| 90 0110(93'2'1'&12 Y 180 120
SFO40ZMLOBOC | 4 1 5.5| 8(64...96) 16 ) 295 SFN210ML150A | 8 | 11 15871?75 17,25) 25 [10] 4050
SF402ML120C | 6 | 9 | 12(96..144) .20 190 SFI210ML180A | 11| 14 | 18 (153...20.7) 30 [12] 3860
SFR402MLIS0C | 8 | 11 115 (1275..17.29) 25 ] 160 SFM210ML220A | 12| 165 22(19’8.”24.2) 36 | 14] 2600
SF402MLTBOC | 111 14 | 18(153..20.7) 30 4 135 SFI210ML240A | 14| 18 | 24 (216..27) 39 [14] 2380
SFI0402ML220C | 12 [16,5] 22 (19.8...24,2) | 20 [ 36 | 005 105 SFi2ToMis7oA |17 22 |37 @43 508y 400 [aa T17] 2100
SFO402ML240C | 14 | 18 | 24 (216...27) 39 | 93 SFI1210ML330A | 20| 26 33(29’7.“36'3) 54 [19] 1400
SFI402ML270C | 17 | 22 | 27 (243..29.8) 45 ] L SFI1210ML390A | 25] 30 | 39 (35.1..429) 65 [17] 1180
SPO402ML3S0C | 20 | 26 | 33(29.7-36.3) 54 >4 SFH210MLA70A | 30 | 38 | 47 (42’3'“51’7) 7. 1000
SFI0402ML390C | 25 | 30 | 39(351..42,9) 65 45 SFiaTonisson 55 T as T 56 (50'4'“61'6) 501 20680
SFI402MLA70C | 30 | 38 | 47 (423..51,7) 77 27 Rt hiMcAT
; : Cepun 1210ML-C
Cepun 0603ML C SFIZ10MLOBOC | 4 | 55| 8 (64..96) 16 [04] 6200
SFI603MLO50C | 2,51 33| 5(40..6,0) 10 1250 : :
— SFI1210ML120C | 6 | 9 | 12(96..14.4) 20 [05] 4400
SFOGOSMLOBAC | 4 | 55| 8(64-96) | 16 | 800 SFHZ10ML150C | 8 | 11 | 15 (12,75..17,25) 25 |0,6] 3520
SFO603ML120C | 6 | 9 | 12(96...144) | 20 | 680 SFI210ML180C | 11] 14 | 18 (15.3...20.7) 30 J07] 3260
SFOBOSMLTS0C | 8 4 11 115(1275..1725)] | 25 | - 460 SFHZ10ML220C | 12 | 165] 22 (19.8...24.2) 36 |0,8] 2100
SFI0603ML180C | 11| 14 | 18(153...20,7) | 30 | 350 SFN210ML240C | 14| 18 | 24 (21,6..27) 38 |08 1950
SFI603ML220C | 12 | 165] 22(198..24.2) | ., fﬁ 01 300 SFH210ML270C | 17 | 22 | 27 (243..29.8) | 250 | 44 |10] 1720
SFI0B03ML240C | 14 | 18 | 24 (216...27) 139 ] 270 SFM210ML330C | 20 | 26 | 33 (29,7...36,3) 54 12| 1090
SFI0803ML270C | 17 | 22 | 27 (24.3...29.8) | 44 | 235 SFM210ML390C | 25 | 30 | 39 (351...429) 65 | 14| 920
SFI0603ML330C | 20 [ 26 | 33(29,7...36,3) | 54 | 200 SFM210ML470C | 30 | 38 | 47 (42,3..51.7) 77 [16 780
SFI0603ML390C | 25 | 30 | 39(351...42.9) | 65 | 120 SFI1210ML560C | 35| 45 | 56 (50,4...61.,6) 90 | 2,0 470
SFI0603ML470C | 30 | 38 | 47 (42,3...51.7) 77 100 SF1210ML680C | 40 | 56 | 68 (612...74,8) 10]23 390
SFI0603ML560C | 35 | 45 | 56 (50,4...61.6) 90 80 SFM210ML820C | 50| 65 | 82 (73,8...90.2) 135[1,2 320
Cepnn 0805ML-C SFI1210ML101C | 60 85 | 100(90...110) | ~T1es], 1 220
SFI0805MLOS0C | 25 33 5(40..60) | 40| 10 2450 SFM210ML111C | 70 | 90 | 110 (99...121) 180 200
SFI080SMLOBOC | 4 | 55| 8(64..96) | . [ 16] 1600 Cepun 1812ML-A
SFI080SML120C | 6 | 9 | 12(96..144) 20| 01 1180 SFH812ML150A | 8 | 11 [ 15 (12,75...17,25) 25 (18] 8450
SFI0805ML150C | 8 | 11 | 15(12.75..17.25) [ 25 | 1050 SFM812ML180A | 11| 14 | 18 (15.3...20,7) 30 [19] 7030
SFI0805ML180C | 11 | 14 | 18 (153..20.7) 30 750 SFI1812ML220A | 12| 16,5] 22 (19.8...24,2) 36 || 5080
SFI0805ML220C | 12 | 16,5| 22 (19.8...24.2) 36 | 680 SFIB12ML240A | 14| 18 | 24 (216..27) ag |~ 4650
SFO805ML240C [ 12| 18 | 24(216..27) | 739 ] 02 550 SFIM812ML270A | 17 | 22 | 27 (243..29.8) | 800 | 44 |27] 4150
SFI0805ML270C | 17 | 22 | 27 (24.3...29.8) 24 200 SFMB812ML330A | 20 | 26 | 33 (29,7...36,3) 54 30| 3400
SFI0805ML330C | 20 | 26 | 33 (29.7...36,3) | 54 | 350 SFM812ML390A | 25| 30 | 39 (35,1...429) 65 |3.7] 2950
SFI0805ML390C | 25 | 30 | 39 (35,1...42,9) [ 65 | 310 SFH812ML470A | 30 | 38 | 47 (42,3..51,7) 77 [, 5| 2550
SFI0805ML470C | 30 | 38 | 47 (42,3..51,7) 7] 0a 280 SFI812ML560A | 35 | 45 | 56 (504...61,6) 90 | ““1 2400
SFI0805MLE60C | 35 | 45 | 56 (504..616) | . 190 | ™ 195 Cepun 2220ML-A
SFI0805ML68OC | 40 | 56 | 68 (61.2...74,8) 10 145 SF220ML150A | 8 | 11 [ 15 (12,75...17,25) 25 (42| 21200
SFD805MLB20C | 50 | 65 | 82(738...90.2) | 60 | 135 85 SF2220ML180A | 1] 14 | 18 (153..207) 30 54| 17700
Cepus 1206ML-A SFD220ML220A | 12 165 22 (19.8...24,2) 36 |58] 14500
SFI206ML150A | 8 | 11| 15(12.75..17,25) [ 28] 1200...1500 SFR2220ML240A | 14| 18 | 24 (216..27) 39 [58] 13600
SFIH206ML180A | 11| 14 | 18(15,3..20.7) 32 700.. 850 SFR220ML270A | 17| 22 | 27 (243..29.8) | 1200 | 44 [72] 12000
SF206ML220A | 12 [16.5] 22(198..242) | | 140 ] | 680..800 SF2220ML330A | 20 | 26 | 33 (29,7...363) 54 | 78| 10500
SFH206ML240A | 14 | 18 | 24 (216...27) | 42 | 600...750 SF2220ML390A | 25| 30 | 39 (351...42.9) 65 | 9.6] 8900
SFH206ML270A | 17 | 22 | 27 (243...29.8) | 50 | 550...730 SF220MLA70A | 30 | 38 | 47 (42,3..51.7) 77 | 12| 5700
SFH206ML330A | 20 | 26 | 33 (297...36.3) 60 500...700 SF2220ML560A | 35| 45 | 56 (50,4...616) 90 [77] 4800




Cepws 1812MLC SFH210MH240 | 14] 18] 24 (225..275) 40 1100...1600 | 1100...1600
sF812ML120C | 6 | 9 | 12(96...144) 20 08 9150 SF210MH270 | 17]22] 27 (23...31) | 250 [45] 1000...1500 | 1000...1500 |
SFHB12ML150C | 8 | 11 [ 15 (12,75...17,25) 25 12 7320 SFH210MH470 | 30 38| 47(455..53) 77| 500..700 | 500...700
SFI11812ML180C | 11| 14 | 18(153..207) 30 14 6100 SF812MH240 | 14| 18| 24 (225...275) 40| 4200...5200 | 4200...5200
SFI1812ML220C | 12 | 165 22(13,8...24,2) 36 16 4300 SFH812MH270 | 17]22| 27 (23...31) | 500 [45] 2700...4200 | 2700...4200
SF11812ML240C | 14| 18 24 (216...27) 38 17 3930 SFI1812MH470 {30} 38} 4755...53) 77{ 1400...1700 | 1400...1700
SFN812ML270C | 17 | 22 | 27 (24,3...29.8) | 500 | 44 2,0 3500 SFR220MH240 | 14 18} 24 (225...27,5) 40| 8500...11500 { 8500...11500
SFH812ML330C | 20 | 26 | 33(29,7...363) 54 25 2300 SFR220MH270 | 17{22] 27 (23...31) | 100045 8200...10500 | 8200...10500
SFH812ML330C | 25 | 30 | 39(35,1...429) 65 29 2500 SFR220MH470 | 30| 38 47 (455...53) 77| 3300...3800 | 3300...3800
SF11812ML470C | 30 | 38 | 47 (423..51.7) 77 35 2200 | MpumeyaHus:

SFI812ML560C | 35 | 45 | 56 (50,4...61,6) 30 42 1950 | * — ans cepun 1206ML-A Hanpsikenue dmkcauum 3anaercs npu
SFI1812MLe80C | 40 | 56 | 68 (61,2..74,8) 110 48 1650 | Imac=2 A; ans cepui 1210ML-A, 1210ML-C u MH-auto
SFI812ML820C | 50 | 65 | 82(738...90,2) 135 45 1060 | (SFI1210MH240-auto...SFI1210MH470-auto) — nput lyac=2,5 A;
SF1812ML101C | 60 | 85 | 100 ©0...110) | 400 | 165 870 ans cepui 1812ML-A, 08CH (08CH180K...08CH680K) n MH-auto
SFH812ML111C | 70 | 90 110 (99...121) —1‘8.0— 58 790 (SFH?‘I 2MH240-auto. .. SFI1812MHA470-auto) — npu lyac=5 A, Ans

Cepnn 2220MLC £*SFI2220MH240-autO... SFi2220MH470-auto) — npu kyac=10 A.
SFboooML12oc ] 6 1 6 12 @6..144) 20 o 36500 — B 06o3HaveHun BapucTopa aobasnsiercs npedmukc —auto,
SFR220ML150C | 8 | 11 | 15 (1275..1725) 25 23 18400 | Hanpumep, SFI0805MH240-auto
SFR220ML180C | 11] 14 | 18(153..20.7) 30 27 15300 | 1a6n. 10
SFR220ML220C | 12 | 165 22(198...24.2) 36 29 12500 g £ < e
SFR220ML240C | 14 | 18 | 24 (21,6...27) 38 3,1 11800 0d |8 § £5 E .n;:
SFR220ML270C | 17 | 22 | 27 (24,3...29.8) | 1000| 44 38 10400 %Em_ Eg 'g 3 g
SFR220ML330C | 20 | 26 | 33 (29.7...36,3) 54 43 8900 E E 5 g :‘:‘Eg L‘g E‘g :EE
SFR220ML390C | 25 | 30 [ 39(35,1..429) 65 55 7500 Bosayx] Konraxtor
SFR220ML470C | 30 | 38 | 47 423..517) 77 6,3 4600 Cepnn 0402ESD
SFR220ML560C | 35 | 45 | 56 (504...61,6) 90 77 4000 SFDACIOSOETOTVP 150
SFR220ML680C | 40 | 56 | 68 (61,2...748) 110 88 3500 SFI0402-050EB20MP 82
SFR220MLB20C | 50 | 65 | 82(73,8...90,2) 135 5,6 2850 SFI0402-050E560MP 15 56
SFI2220ML101C | 60 ) 85 | 100 (90...110) | 800 | 165 68 1800 SFI0402-050E330MP 5 33
SFR220ML111C | 70 ) 90 110 (99...129) 180 ' 1500 SFI0402-050E220MP 22

Cepus 08CH SFI0402-050E 100MP 20 10
08CH180K 1] 14 08140 18(16..20) | 3300 SF10402-050E5ROMP 5
08CH220K 14| 18 10| 46 | 22(20...24) 1750 SFI0402-120E101MP 15 8 0,1 100
08CH270K 17| 22 1,0 | 56 | 27 (24...30) .{ 1500 SFI0402-120E820MP 82
08CH330K 20| 26 250 12|67 ] 33(30..36) | 1200 SFI0402-120E560MP 25 56
08CH330K 25 | 31 15] 76 | 39(35..43) | 820 SFI0402-120E330MP | 12 33
08CH4TOK 30| 38 18| 90 | 47(42..52) | 660 SF0402-120E220MP 22
0BCH560K 35| 45 2.3 1106| 56 (50..62) | 530 2';3‘:82‘: zgiggmz 30 150
e wlalesmlw | S el 1w :

, Cepus 0603ESD

08CH101K 65| 85 50 | 165] 100(90...110) | 225 SFOB03.0S0EToTIP 150
08CH121K 75 | 102 6,0 | 198] 120 (108...132)| 200 SFDG03-050E820MP a2
08CH151K 951127 8,0 | 248 150 (135...165) 150 SFI0603-050E560MP 15 56
08CH181K 115] 153 10 {292 180 (162...188) 110 SFI0603-050E330MP 5 33
08CH201K 130| 175 11 | 340 200 (180...220) 100 SFI603-050E220MP 22
08CH221K 140] 180 500 12 1356220 (198..242)| 94 SFI0603-050E100MP 20 10
08CH241K 150| 200 13 1390|240 (216..264)| 86 SFI0603-050E5ROMP 5
08CH271K 175] 225 14 1450|270 243..297)| 76 SFI0603-120E101MP 15 8 01 { 100
08CH301K 190 250 15 |495]300(270...330)[ 64 SFI0603-120E820MP 82
08CH331K 210] 275 16 | 545]330 (297...363)| 52 SF603-120E560MP 25 56
08CH361K 230{ 300 20 |593]360 (324..396)] 45 SFI0603-120E330MP | 12 33
0BCH391K 250] 330 21 | 647|390 (351..429)] 42 SFI0603-120E220MP 22
08CH431K 275 369 400 23 | 705|430 (387..473)] 39 :igggg::;gg;g‘mi = ‘50
08CHA471K 300] 385 25 | 775|470 423..517)] 35 SFo603-120EsromP T 22 1 80 >
08CH511K 320] 415 350 27 {870]510(459..561)] 30 McTournkn undopmaumm
08CHS561K 3501 511 30 |923]560(504..616) 33 1. hitp://www.proton-impuls.ru

Cepusn MH-auto™ 2. http://www.Komi.com/Progress/Product/Varistor
SFI805MH240 | 14| 18 | 24 (225...275) 40 350...450 | 350...450 3. http://lwww.e-comp kiev.ua
SFI0805MH270 | 17 | 22 [ 27(23..31) | 100{ 45| 300..400 [300..400] 4. hitp//www.deltel.ru
SFIDB05MH470 | 30 | 38 | 47 (455...53) 77 | 180..280 | 180...280 2- ﬂﬁpfﬁwwww'sé’g&%m
SFI1206MH240 | 14 | 18 | 24 (225...275) 40 | 650..800 |650..800| o httg: Jiwww.amplepro.ru
SFM206MH270 | 17 | 22 | 2723..31) | 150| 45| 600..750 |600..750) g hitp://www.konkurel.ru Mamepuan nodzomosun
SFI1206MH470 | 30 | 38 | 47 455...53) 77 | 330..400 |330..400] 9. http://www.dart.ru B.Hosukos.




Kynnio, nPOAAM, OBMEHALOD

Ans ny6nukayuu bec-
nnamHeix obbaeneHull
HEeKOMMEepPYecKo20 Xa-
pakmepa o0 Nokynke u
npodaxe paduodema-
nell, 6bimoeoli u paduo-
mobumensckol annapa-
mypbl, UX meKcm MOXHO
npuceiiams 6 nucbMe
no adpecy: 220095, 2.Mutck-95, a/a 199,
Nepefaeatb No venedoHy B Mutcke
(017) 223-01-10 unu yepes
E-mail: rm@radio-mir.com
WWW: http://radio-mir.com

Uy cxemy (Mnn noMoulb B PEMOHTE) My3bi-
xanbHoro cuHTtesatopa MC-68A “Sherion”. Pac-
CMOTPIO BapUaHTbI.

Ten. 8-962-446-66-72. KOpwnit Hukonaeswy.

Mpopawm TpansncTopel KT904 (A, B), KT907A,
KT911A, KT912®, KT913B, KT914A, KT920 (A —T),
KT922 (B, T, 1), KT926A, KT929A, KT930A, KT944A,
KT947A, KT956A, KT958A, KT970A, KT971A,
KM302A, KIM304A, K306 (A, B), KMN307 (A, E, X),
KM312A, KN3136, KN3506, KM901A, KIM902A,
KMY04A, KM905, KMIO7A; ontotupuctopsl TO125-
12,5-8,10; TO-132-25-10; TO2-10-10; TO2-40-8.

Ten. (83334) 2-23-55'(aom.), 8-922-915-39-18
(m06.). Cepren.

Mpoaam namnoBwIA TpaHcmsep “AnbbaTpoc” Ha
80 M, ycunmnTtesns MOwHOCTY Ha 2x6M45C (rmbpua-
Hblit), paguonpueMumk “Nwmm 0017,

Ten. 8-906-641-7977. SMS.

Mpoaam undposoi BY renepatop (100 MI'y),
BeHrepckmit BU reneparop (30 MIy), BK7-9, und-
posoi npuGop 1I-300, BK7-3 (94-M2), ycunurens
MOWHOCTK Ha namnax 61511 u Y-60, TpaHcusep
“Odbup”, FT-80C, FT-107M, paguocranuum "Anan”
Ha 40 kananos (Meragxet 27 MI'y), namnet ['K-71
€ nanenuKon, Y-81 ¢ naHenbxon.

Kynnio (unn o6meHnAt0 Ha annapatypy) paavo-
cranumio Ha 144 — 430 My, MY-746.

453120, BawkopTocTaH, r.CTepnutamac, yn.Ap-
Tema, 67 — 69.

Ten.23-98-01 (nom.), 8-909-346-81-33 (mM06.).
Bsivecnas.

Kynnio paguonpuemuukn P-326M, P-326M2,
P-399A (Karpaw), “I'ptonanr” 70-x rr. XX Bexa,
“Wropm”, “Mernbhuk”, “Kpot”.

Mpoaam onToM HEQOPOro HOBbIE MPOXOAHLIE
KoHaeHcaTopst 220, 1600, 3300 n® (300 wr.).

169300, Pecnybnuka Komu, r.¥xra, a/s 36.
A.H.flanunos.

Ten. 8-909-120-04-15 (M06.). Anekcanap Hw-
xonaesmy.

Apopam kHurn “PaguonioBurensim o texvuke
npaAMoro npeobpasoBakus’”, “CrnipasoMHUK paauo-
nobutens” (Ceepanosck, 1962), “lOHuIA paguno-
nobutens” (4-e u 7-e U3a.), “CnpaBoyYHMK papno-
noburens-koHCTpyKTOpa” (2-€ Uaa.), “Paamoniobu-
TenscKkas renemexaxuka” (2-e u3a.), “B nomouws
paavontotutento” (Beinyckn 8, 17, 20, 31 — 33,
35,37 —40,42,45—51, 59, 60,65 — 67,69, 71,
72,74, 77 — 80, 82, 86, 88 — 108), "Paauoexe-
ropgHmnk 1983"; namnbl 6P3M, 691211, 6E1M,
6H140, 6M43MN-E, 6501, 6H1MM, 6MN41C, I'-807,
6)X8; Tpanancropbl KT814 n KT816; MukpocxeMbl

K548YH1A, 156511, K174XA2, K174YH12,
456550, YensibnHckas obn., r.KopkuHo, a/s 66.
P.X.®aznees.

Kynnio ksapu Ha 8260 K", "omMckuiA” KBapUeBbIi
Gunetp Ha 9100 kl'u, gnoawl 2A522-2 (10 W),
KAS507A (10 wr.), nnary ¢ nHauxkatopom XKKU B c6o-
pe (KO-4B2, 4 wr.) ans undposoit wkanel (Pagmo,
N9/2008), muxpocxembt K228HK1 (4 wr.).

Ten. +79022093304. Ceprei.

E-mail: inffo@pradas.ru

Mpopam xypHanel “Paguno” (1979, 1981, 1987,
1990 — 1993, 2004 — 2008), “B nomotLb pagno-
nbuTeno” U Apyryto NMTEpaTypy, paguogeTany.

413111, Caparosckas 06n., .3Hrensc, yn.Opec-
ckas, 83 — 236. Bukrop CrenaHoB (ans 3anpoca
NPUNOXUTE KOHBEPT € 0BpaTHLIM agpecom).

Kynnio namnet Y-746, Y-846, MC-356.

Mpoaawm pene B-1-B, B-2-B, P3B-15; nonHopas-
MepHbte aHTeHHbl YAGI (ananorm dupmbl FORCE)
XL-222 (2 an. Ha 20, 15 1 10 m, TpaBepca — 3,5 m),
XL-335 (3an. Ha 20 M 15 M, 5 31, Ha 10 M, Tpasepca
— 6 M), XL-347 (33n. Ha 20,4 3. Ha 15MN 7 3n. Ha
10 m, Tpasepca — 9,5 m). lNnTanue anTeHH ocyile-
crensercs ongHuM kabenem (50 Owm). flocTaska B
PErmoHbl UMk caMoBbLIBO3 M3 Mogonkbeka.

Ten. 8(903) 539-08-23. Taxup Kytyes, RZ3DR.

E-mail: rz3dr@bk.ru

Mponam pagronpuemnmk “Bpycrmka [IA1” (P-155),
1980 r.B., B paboreM COCTOSHMM, C BOKYMEHTAMM.

Ten. 8 063 854 80 86 (Yxpanna, 3anopoxbe).
Anexcen.

Kynnio kHury “PagrontoBuTensim o TexHmKe npsi-
Moro npeobpasosanms’”, xypHans “MogenueT-Kok-
cTpyxkrop” ¢ 1990 no 2000 rr.

231400, Benapycs, 'pogHeHckas o6n., r.Hosor-
pynok, yn.Bonyeukoro, 42a — 138.

MN.U.Moneu.

Kynnio naneneku gns M-76; BepHsep ot P-326;
KBapubl Ha vacToTel 5084 1 5085 xl'u; YKB TpaHcmn-
Bep; BonbTMerp B7-15 unm B7-26.

Ten. 89608375550 (r.TonbsiTT). AnekcaHap.

Kynumo mykpocxembl NJW 1136L n STV 6411, cuem-
Hyl0 nanens Ha asTomarknTony, PIONEER moa, KEH-
P4510, Sony moa. XR-C453RDS, LG moa. TCC-2610.

Ten. (8-818) 286-82-73. Eprenwit.

Kynnio Heckonbko Tpancusepos UW3DI nnn
UA1FA, n3roToBieHHbIX B 3aBO4CKMX YCIOBUSAX.
Ten. +995-55-209-000. Anexcangp, 4L4P.

Mpoaam paagnonpuemumk P-164-2 unu obme-
HA0 ero Ha TpaHemBep UW3DI.

Buranuit, lomenscxas o6n., r.Merpuxos, yn.Ko-
ponesa, 8 — 3.

Ten. 5-11-82, 5-42-52.

Kynmo npuemnumm PINC, P-671, BPMN-60, MNP-56a,
P-720, P-131, P-319, P-321, P-327, P-371, P-389,
6nox crabunuzaumm "Kanune”, goTowxeny P-313M
u P-314, Tex. onucanms P-312, P-376, YM-2, P-318,
P-712, P-375M, P-128, P-673.

Mpoaam 2M904A, K203l TY-81M, OCM-1 kBT,
P-313M, P-311, B7-15, P-314, P-250M, YM2, P-
105M, Nen-B, 28PTS0; pem. winanrn YM P-140, sep-
Hbepbl T P-326 n P-375; dotowkany P-250M.

Ten. (B Tynbckoh 06n.) 89101648898 (c 9 po
21 MCK).

E-mail: tve@azot.net

Kynnio sapnometp nio6oi KOHCTpyKUNMK, aHOA-
Hblli TpaHcgopmatop Ha 1 — 2 kB.
E-mail: RN4HEI@mail.ru

Kynnio tpansuctop C3102 nponssogcersa TO-
WWBA.
Ten. 8 960 6227412 (Benropog). KOpuir.

Kynnio “oMcknia” kBapueBbli punsTp Ha 9100 u,
kBapuy, Ha 8260 kl'u, Mukpocxembl K228HK.

Ten. +7 902 209 3212 (Mewn3a). Cepreit Xop-
wes, UAAFCX.

E-mail: va4fcx@yandex.ru

[ins Tex, xTO WHTepecyeTcs paamonobu-
TenbCckum BuAeo, B IHTepHeTe pasMetleHbl Ans
HecnnaTHOro nNpocMmoTpa nNyvywne poccuinckne
dunbMbl 2008 1. “Orenegnuna VPEDX — Ha kpato
noTyxwero BynkaHa” (http://blip.tv/file/1347735),
“Oxeneanumnst KL7DX - BTopoe oTkpbITUE Afsic-
kn" (hitp://blip.tv/file/1292632).

PUNbMbE MOXHO OTHECTW K KAaTEropumn NpUkIito-
“yenyecKo-paguonobuTensckoro euaeo. Mpogon-
XUTENbLHOCTL KaXaoro dunemMa — okono 30 MUK,
OnepaTtop 1 pexuccep MOHTaxa — Anekcanap,
RX3AEX.

Mpopnam YKB rtpancusep Yaesu FT-2600M
(60 BT, gnanason — 134 — 179 Mi'u) B oTnIMyHOM
COCTOSHMM (C [OKYMEHTaMK), KypHans! “Paauoriio-
6uTens”, “Paguomup. KB u YKB", "3a pynem” (nog-
wmBky 1986 — 1997 rr.).

Ten. +79183334840. Ceprei.

E-mail: kklinker@pochta.ru

Kynnio paguonpuemunkmn P-399A unm P-160r1,
xabenun ynpaBnenus k P-160M n Bo3bygurento
“INasypb”, pagnoctanumm "Mukpon”, “Agpo”,
“Acrpeb”.

MeHsito namnbl Y-72 wa -811.

453265, Bawkoprocran, r.Canasar-15, a/a 6.
EBrenmin, RASWD,

Ten. (3476) 33-09-19, 8-917-785-7603.

Mpoaam mMukpocxeMbl 74LSxxx, 74HCxxx,
KP140YQ1708; TpanaucTopet KT840, KT812, KT838,
KT945, M210; tupucropet T160, MMT80 1 anano-
m Semikron SKKT48/14H1, T4-63-8, T142-80,
KY202; cunoBble guopbl; namnel 6®101; pene
P3C-47, P3C-48, POC-64; konpeHcartopbl K53-4,
K53-18, K563-14; 6n0KM 3neKTPOHHOIO 3aXMFraHUs
(Ans Bcex aBTOMOOMNEN C KOHTAKTHON CUCTEMON
nomxkura) 2C42-65, ALI0-13; 6eckoHTaKTHbIE BaT-
ynkm Baluf (BS516, 10 — 30 B, 300 MA).

Kynnio cuetumkm umnynscos CU-24T, CEM-21.

Mpu nepenucke npocbba NpuknagbiBaTh KOH-
BepT ¢ 06paTHLIM agpecoMm.

623780, Poccus, Ceeppgnosckas obn., rnApre-
MOBCKMIA, kB.3anagHbi, 7 — 5.

Ten. 8-904-163-4750.

Kynnio cxembl npubopos M4-102, '4-18A, N2-54.
E-mail: uaéwbr@yahoo.com

Npowy oTknuMkHyTLCA paguonoburenen, ko-
Topbie coGupanu MK “Cneunanuct” n coxpaxmnm
cxeMbl U Nporpammuoe obecnevenne (ROM-guck,
KOHTpOnnep Auckosoaa Ha KP1818BI193).

AnestnH Muxainosny.

E-mail: alevtin@nm.ru

Kynnio kHury P.Ceopens "3nekTpoHuka war 3a
warom”.

Ten.8-028-7508328.

E-mail: colombina@tut.by



Mpopam pagnonpuemunk “BonHa-K” 1966 r,
BbiMYCKa C 3aMacHbIM KOMNIIEKTOM fiamn.

Kynnio opewkoBbie nsonatopel (go 10 wr),
npUMeEHsEMbIe NPY n3roTosrnexnn KB anTexH.

Ten. (8 r.Muncke) 291-30-14, 8-029-331-31-22
(M06.). Kpuit.

Nutepatypa UYSXE anna paguoniobutenen:

- "UnbopMaumnoHHble auckeTbl” (dopmar dan-
nos — MS-DOS) — perynapHo o6HosnseMbie 1
pononxseMble annel “CnpaBoddnk DX-maxa”
(nonxble cnncku octposos no IOTA u Hauwo-
HarbHLIM “OCTPOBHLIM” AUMIOMHLIM MPOrpaMMam
MUpa, UNMoMHbIe Nporpammel DXCC, WAZ n 4.,
appeca QSL-6l0po pasHbix CTpaH; CBEAEHNA MO
MCTOPUW PARNOMOBNTENBLCKOrO BWKEHNA U T.4.),
“UcTopus” (CBEAEHNS NO NCTOPUMK 3MEKTPO- U pa-
ANOTEXHWKN), “TBOI Ny Tb B acbMp” (Teopus 1 Npak-
TAKA ANA HAYMHAKOWKX KOPOTKOBOMHOBMKOB MO
MOAroTOBKeE K CAaYe KBanngMKaLMOHHOro 3k3ame-
Ha),

- kHurk “NMucras crapeie “Call Book™ u He Tonb-
xo...", “Mamstn VEBJO/UBSBK”, “Tamatn UT5AB",
“CPT B Ykpaune (xpoHuka)”, ‘Tamstu USWF”;

- KOMNaKT-anckM (popmar daiinos — pdf) ¢ ban-
namn Gpowop, Beilegwnx 8 1999 — 2005 rr.:
“Ero noswiBHO — RAEM”, “3apoxaenue u passu-
THe paanontoBuTenberoro ABMKEHNS (HA TEPPUTO-
pvmn GuiBwero CCCP)", “UcTopusa ogHoro SOS”,
"USWF — natpuapx DX-menos CHI™, “Haw UDXC",
“UcTopuA pasBUTUA panmontoBUTenLCTBa U paauo-
cnopta B Ykpaune”, “Haw nepsbiit pagnontotmn-
Tens”, “Pagnontoturenn — YepHobreino”, “Uctopus
paguontotutensctsa Bo flkBoBe”, “Y UCTOKOB MK-
pPOBOro paguontoduTeENBLCKOro ABMXEHNS”, “Paaguno-
moburent — pagucT NerengapHoOro passesumka”
1 “Pagunontotureny — 1o ectb kT0!".

3akasbi HaNpaenaTh no agpecy: YnusHy Feop-
rmit ApremoBuy, a/s 19, NMesos, 79000, YkpanHa.

Ten.: (8 10 38 032) 2378180 (gom.), (+3 8 066)
2271425 (M06.).

E-mail: uy5xe@rambler.ru unu uy5xe@mail.ru

Mpoaam pene POCA49 (21 wr.)n POCBO (27 wr.),
namnel IY-746 (3 wr), pasnuyHble KsapueBsbie
pE30HATOPSI.

420127, r.Kasaub, yn.akag.MNMasnosa, 23a — 63.

Ten. (843) 571-23-80. UnbA.

Uy cxemy ycunnrens “Bexeu” (MOXHO Kcepo-
KOMuio). PAaccMoTpio BapuaHThI.

Ten. 8-029-3772393 (r. Muuck). Muxann.

E-mail: mishanya-87 @list.ru

Apoaawm tpancueep IC-706MKI (BapuanT ons
Eeponbi ¢ hunerpoM nutanus OPC-639 dupmbl
Icom), uMetowmis moayne DSP 1 aBa kBapueBbixX
dunetpa (FL-103 1 FL-223). Mpunaraotcs opu-
TMHAMNbHas yNakoBKa M 4OKyMEHTAUNS HAa PYCCKOM
A3bIKE.

Ten. 8 (02334) 3-46-57 (r.2Kno6un). BukTop.

E-mail: sd@safat.us

Fpopam TexH4ECKy0 [OKYMEHTaUMIO Ha '4-158,
r4-102, r3-118, r3-117, r3-112, €1-55, €1-114,
C1-107, C1-65A, C1-103, C1-102, C1-114/1, pa-
AanocTanumio “Nen” (1P21B-3; 1P21C-4), B7-41,
B7-22A, B7-47, B7-36, U3-34, a tawke XypHans
“Pagno” (1980 — 1991 rr.), “Pagnomup” (2002 1),
“CxeMoTexHuka”, “PagnokoHCTPYKTOP” U ApYryo
TEXHUYECKYIO NUTEPATYPY. .

455000, Yensburckas obn., r.Marnutoropck,
OYNC, a/a 247.00. EBrenni.

Ten. 8-912-805-19-50 (MTC).

E-mail: vimkss@land.ru

Kynnio naxenbku x namnam MN-76, sepHsep oT
P-326, xeapupi Ha 5084 1 5085 ki 'y, BY BonbTMeTp
BK-26 nnm B7-15.

Ten. 8-960-837-5550 (r.TonbATTH). AnexcaHap.

Kynnio TexHnueckylo JOKyMeHTaumio Ha pa-
OUONMPUEMHUKM W paauocTaHumn “Kanuxa”,
“Kpot”, KB-M, YC-3, ¥C-9, P-250, P-253, PlIC,
P-310, P-311, P-312, P-313 (go 1959 r.), P-314,
P-323, P-326, PB (40), PCE, A-7, “Cesep”, 5CI-2 (3),
10-PT, a TaKkxe NonHbIE KOMNNEKTbl XypHana “Pa-
[mo” (1955 — 1957 rr)

433513, YnbsHoBckas o6n., r.AuMurposrpaa,
yn.3anagnas, 1 — 10. K0.0O6nocosy.

Kynnio npuHuunuaneHylo CxeMy unm rotosoe
YyCTPONCTBO 4118 OTNyrMBanns cobax.
Ten. 8-915-869-51-59. Uropeb.

Kynnio axkymynstop 10HKM-8.
Ten: 8-916-01-00-156.
E-mail: Oberst41@bk.ru

Kynnio mautbl gns autenH (10 — 21 m, xena-
TenebHo 8 C.-Metepbypre).
E-mail: dron197 @yandex.ru

Papgunonto6uteny Mornnesa, HyXHa nomoulb,
OT30BUTECH.

652100, n.As, yn.Ykpauxckas, 64. Bukrop Cu-
aenbues.

E-mail: RZOUF@KEMTEL.RU

Mpoaawm xypHane! “Pagno” (1959 — 1993 rr.),
“Pagunontoburens” (1992 — 1994 rr.), “Moro”
(2001 — 2007 rr.).

Ten. 8-9511782448. Anexcangp.

Mpoaam ontom (3a 20000 py6.) namepurens-
HYI0 annaparypy (C [OKyMeHTauuen) u apyrme
petanu — reneparop M5-54 (Hapa6orka 10 va-
cos), ocunnnorpad C1-67 (Hapaborka 120 va-
coB), yactotomep Y3-63 (Hapabotka 110 yacos),
sonbTMeTp B7-13 ¢ BY ronosxoi go 1000 My,
naMepuTens Beixona ®-431/2 (hapaborka 5 ua-
coB), HOBbIA MynibTUMeTp MY-65 (4,5 pa3psaa),
nonkbit Habop ans cbopkn undposoro pesep-
6epaTopa, kapMaHHbil MynbTiMeTp XB-868
(Hanpsxeune nutaHus — 3 B, pasmepb —
120x80x19 mm).

666702, UpkyTckas obn., rKupeHck-2, ksapran
CoBx03HbiA, 37 — 3. B.COnoMbIkoB.

Ten. (395-68) 3-25-79.

Mpoaam Ttpancusep “Odup-M’ (3aBoackas
cbopka, 1,83 — 28,7 My, ycunurerns MOWHOCTH
Ha 3-x namnax INY-50, HoBas rapHUTypa U neaans),
namny NY-81M, nonesoii nposoa (120 M), kuno-
BOMLTMETP, OPELWIKOBbIE N3ONATOPLI (4 WT.), Npy-
eMHuk “Degen 1103

453121, BawkopTocran, .CTepnutamax, yn.Xy-
nanbepabiia, 144 — 34. M.MpyaHukos.

Ten. 43-43-85 (goM.), 79174558704 (M06.).

Kynnwo xsapuesbiit dunerp ®M201-215-01-
2400, PMY “BonHa-K", “BypyH-1", pemwnaHru or
P-399A, “Karpan”.

Ten. 8-917-275-21-08. Ceprei.

Mpoaam tpaHcusep “BonKa” (3aBOACKOro M3-
roroBnenuns, 6es nepeaenox, 1,6 — 29,5 My,
unposas wkana, UMeTcs onvcaxlne n cxema).

Ten.8-9059893146 (r.Buitck AnTanckoro kpas).
Cepre#.

E-mail: zumer-36@yandex.ru

Paauomup. Nlyywne koHcTpyKumu. Buinyck 2.

Myuuve

i Pagnomup

HOHCTPYHUMN

Kuura npeacTasnaeT coboi chopHuk crarted, onybnu-
KOBaHHBIX 8 PasHble radbl B XypHane “Paguomup. KB n YKB”
¥ 3aHOBO CTPEAaKTMPOBaHHbIX ANSt AAHHOTO U3OAHNS.

B Bbinycke MpyBeaeHbl CXeMbt M ONUCBHUA YCTPOACTB,
Ucnonb3yembie paguonoburensmu AnNs NpoBafeHus pa-
QIMOCBA3EH B AMaNa30Hax KOPOTKUX U YNETPAKOPOTKUX BOIH.

Mo nogogy npuoBpererns K MOXHO 06palliaThes 8
pegakumio no E-mail: rm@radio-mir.com, a Takxe BO Bce
OpraHu3aurKM, UmerLme XypHan “PaguoMip” B posHa-
HOM npogaxe. NudopMaumra o Hux NpuseneHa Ha cTp.56.

Mpu npuoBpeTenun KHUrk uepes penakuml ee cro-
MMOCTh COCTaBNseT:

- Ans xutenen Poccn — 65 poc. pybnen;

- ans xuTenel Benapycn — 4900 Gen. pybnei ;

Npasuna npuoBperenns — aHanNOrUYHO afpEeCHON
noANKCKe Ha XypHankl Yepes penakuuio.

Paauomup. Myywue konctpykumn. Boinyck 1.

U Buinyen 1

Kuura npeacTasnseT cobo# cBopruk cTated, ony6-
TMKOBAHHBLIX B Pa3sHele MOkl B XypHane “PaguoMup”’ u
33HOBO OTPEAAKTUPOBaHHBIX ANS AAHHOO W3aHUS.

B Bhinycke Npusefetbl CXeMbl W ONUCAHNA YCTPORCTB,
ucronk3yemble paguonioburensmn B paaniqHbix obnactax.

Mo noeoay NpuoBperenns kHur MoxHO OOpallaThes B
pegaxymio no E-mail: rm@radio-mir.com, a Taioke Bo Bce
OpraHM3auui, umelolme xypHan ‘Paguomup” B pO3HUY-
HoM npogaxe. Midopmauns o Hux npuseneHa Ha cTp.56.

Mpu nproGpeTenrn KHUrM yepes peflakuuio ee CTo-
UMOCTB COCTaBMNsAeT:

- ans xuTenen Poconu — 50 poc. pyBnei;

- pns xutenei Genapycn — 3900 Gen. py6Gnew |

MpaBuna npuobpeTeHus — aHaNoOrMYHO afpecHoN
NOAMUCKE Ha XypHanb Yepes peaakuuio.



HOMEePOB XypHanos
B POCCUu:
B 000 “Anbanc-Knura KTK”: 115533, .Mocxkaa,
yn.HararuHckas, 4.6, at.1, o VIi (cT. MeTpo
“HaraTuHckas™),
Ten. (495) 268-91-94, 258-91-95, 258-91-96.
E-mail: abook@mail.ru, abook@inbox.ru
Ha paaropsinkax: “HapuupsiHo” (Mecto 13/A),
“MuTtHHO” (psify 1, KOHTERHED 17 M MecTo T-8).

B OO0 “3kcnoTpana™:
(495) 660-13-87 (n06.162),
(495) 660-13-88 (n06.162).
E-mail: liti_55@rambler.ru

B maraaunax papvoperanei “YUN w QUN”
(eanHas cnpasoyHas — Ten. (495) 780-95-09):

- .MockBa, yn.Berosasi, 1.2,

- r.Mocksa, yn.2-7 Bnagummnpckas, 5.60/37;

- r.Mocxksa, yn.Munaposckoro, 4.39;

- nMockaa, TL, “Onexrponuka Ha Mpeche”, B-18;
- r.Mocksa, TK “MUTUHCKWIT pagnopbIHOK™;

- r.Cankr-Metepbypr, yn.Bocctamus, g.8A;
~r.Caukr-TNetepbypr, Kpoxsepkckuii np. 8.73.
Ha YKPAUHE:

B Knese B upme “Topm”,

Ten. (044) 426-49-61, 426-49-62.

B KA3AXCTAHE:

B coupme TOO CH “ApryMmeHTiI U hakTbl.
Kasaxctan”: Ten. B AnMa-Are (3272) 50-22-60,
50-21-64.

B BENAPYCHU:

B Muncke 8 MarasmnHax “Kuura XXI sex”,
np.HesasucumocTw, 8.92, ten. (017) 267-27-97
(cT.MeTpo “Mockosckas™)

n “Ino6yc”, yn.Bonogapckoro, 4.16,

Ten. (017) 227-30-67

4 MpuobpeTeHne oTAeNbHbLIX

Bbi6epume cebe sapuaHm nodnucku Ha 2009 200!
Moanucka Yepes nNouYToBbLIE OTAENEHNUA

Pagnomup
- AnA xutenei Poccun u crpan CHIT (kpome Benapycn): 48996 — noanucka no
KkaTanory AreHtctea “Pocnedars” (72370 — rogosas), 24169 — nopnucka no karanory
YnpaBneHuna ®epnepansHou noutoBou CBA3M “Mouta Poccun”, anekTpoHHLIA aa-
pec noanucku B INTERNET — www.presscafe.ru;

- anAa xutenen benapycn: 00137 (001372 — anAa opraHu3aumin) — noanucka no
karanory PO “Bennoura” “Tasersi 1 xypHans Pecny6bnviu Benapycs” n 4epes kKMookvn Mux-
ropcotosneqaTy., '

Pannomup. KB n YKB
- ana xutenen Poccun un crtpan CHIN (kpome Benapycu): 48924 — noanucka no
kaTanory AresTtctBa “Pocnevats” (71545 — rogoBas), 10796 — nognucka no kartano-
ry YnpaBnenun ®enepansHon NoutoBow ¢BaA3un “lMoura Poccun’;

- Ana xutenen benapycu: 48924 (489242 — nna opraHusaumin) — nognucka no
katanory PO “Bennouta” “UsgaHusa Poccuinckon degepaunn” .

Kpome Toro, npeanpuaTun pernoHos Poccun, a Takke GrivkHero u gansHero 3apy6Ge-

XbSi MOrYT 0hOpPMUTL NOANMUCKY Ha XypHansl “Pagnomup”, “Paguomup. KB n YKB” yepes
000 “KopnopatumeHas Moura” no tenedgoHam: (495) 953-92-62, 953-92-02, 953-93-20.

BHumaHue! AgpecHan noiNUCKa yepes penakumio

MognucaTbest Ha MMEeLLMECH B HafinduM OTAEMNbHbIE HOMEPA XYPHANOB, a Takke Ha nio-
601 nepuop, HaduHas co CrieayloLero Nocsie onnaTsl Mecsla, MOXHO Yepes peAakuuio. Ans
3TOrO HYXHO ONMNAaTUTL HE0HX0AMMYIO cyMMY Yepe3 CbepbaHk nnn 0hHopMUTL MOHTOBLIA Nepe-
BOA Ha HalW pacyeTHbiR cyeT. Tekyluue LeHbl npuBedeHs B Tabnuue. B ueHy BknioyeHa goc-
TaBKa XXYPHanoB B OTAENbHOM KOHBEPTE NO agpecy nognucyuka. Agpec noanucHmrka, T.e. no-
YTOBbLIA UHAEKC, NOMHBbIA agpec, GamMumui, UMS U OTHECTBO, a TalKe TOMHOE NepevncrieHue,
KaKue KOHKPETHO HOMEpa KaKoro 13 XypHarioB Bol 3akassiBaeTte, Heo6xoauMo yka3aTtb € epa-
e “Hasznavyenue nnamexa” npu onname yepe3 C6epbark unn e spacpe “fnsa nucoema”
npu onfame nNOYMOBLIM repesocdom. Mpu oopMneHMn NOYTOBOre nepesofa B rpade Kyda
nuwertcs adpec 6anka, a B rpacde KoMy — ece danHble pacdiemHozo cyema lNMonyyamensi.

\(crmerpo ‘Tinowan, Hesasncumocu’). HanoxeHHbIM NAATEXOM XKypHarsl He BblCbIfiatoTCs.
MoOXHO 3aKa3aTb cnegyoue HoMepa XypHanos CTOUMOCTb OAHOTO HOMepa C NepechINIKoi
roa Paauowmp Baw omnersrep e (oo aye) Semmsy | S AP mecTerey CMT
2004 '2—6,8—10 1—10 1—3,6—12 46 2900 90
2005 1,3—12 1—12 1—4,6—12 50 3100 90
2006 1—12 — 1,4—12 55 3300 100
2007 1—12 — 1—12 60 3600 100
2008 1—12 — 1—2,4—12 62 4500 120
2009 1—12 - 1—12 65 5500 125

Hawun nnaTtexHble peKBU3NTbI

Ans xutenen Poccuu u ctpad CHI (kpome Benapycu)

Nonyuartens: OO0 “HTK Paguomup’, UHH 7729568588, KM 772901001,
p/c 40702810800010001390 B OO0 KB “Arponpomkpeaut”, ¢-n LienTpanbHeid, r.Mockea, kopp. c4eT 30101810500000000109, BUK 044525109,
Apnpec 6anka: 125315, r.Mockea, NeHuHrpagckmum Np-T, AoM 76, kopn. 4;

AnA xutenen Benapycu

Nonyuatens: YN “PrA", YHH 190218688, p/c 3012524004882 & LIBY Ne524 OAO “ACE BenapycbaHk”, r.MUHCK, ko 795.
Anpec 6aHka: 220028, r.MuHcK, yn.OuakynstypHas, 31.

[na yCKopeHuA npouecca NOMyuYeHUs XypPHanoB 3akasa MOXHO npoaybnposats no E-mail: rm-sales@radio-mir.com.
Bcs uHgpopmauus — mawm xe unu no mer. 8 2.Murcke (017) 223-01-10.

XKypHan “Pagnomnp”
E-mail: rm@radio-mir.com
WWW: http://radio-mir.com

Yupeautens 8 Poccun 000 “HTK Paguwomup”
CeuaetenscTso o permctpauum NN NedC77-31068
or 8.02.2008 r.

FnasHLii pegaxtop Onbra CTpbokankosa
Anpec penakumu:

119454, Poccus, r.Mockaa, yn.KowTtosHua, 6-233.
Yupenutens 8 PecnyGnuke Benapyce W4YN "PAR”

KoHTakTHbie TenedoHbl: -
8 Mutcke (017) 223-01-10
B Mockae (916) 302-24-39.

3a docmoseapHocMme pexnampoll u Opyeoll nybnukyemol
UHGOPMaL UL HeCym omeemcmeenHoCmb paknamodame-
nu u asmopsi. MHeHue pedakuuu He gceeda cognadaem
_ C MHEHUAMU a8Imopoe.
© U4Yyn “PAR". BocnpousseneHue mMarepuanos Xyp-
Hana 8 nMwboM suae 663 NUCLMEHHOTO paspeweHns
peaakuumn anpeweno. Mpu UATUPOBAHUK CCLNKA Ha
“PapuomMnup”™ obsaatenbha.
OTnevataHo B TUNorpadumn OO0 “KpacHoropexas
THnorpadus”, r.KpacHOTOpCK, KOMMyHanbHbIA KB., 4.2
MNoanucario x nesatn 25.03.2009 r. ®opMart 60 x 84 1/8.
MNevaTb ocCeTHas. 7 ned. n. Liena ceoboaHan.

3akas Ne 743. Tupax 4000 aK3.

Anpec ans nucem:
220095, PB, r.MuHCk-95, a/s 199.

TpeGoBaHus k rpadpuyeckuM MaTepuanam pexnamMHoro
xapakTtepa B anekTpoHHoM suge: CorelDRAW go 10.0, sce
wpndThi B8 KpMBLX; bitmaps 300 dpi; T!IFF 300 dpi; CMYK.
TPUNOXKUTE NEHATHYIO KOTNIO.

Marepuant: 40 MyGnukaunuyM NPUHAMAIOTCA B PYKONMCHOM,
FIEYATHOM U ANEKTPOHHOM BaPNEHTaX.



