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(cornacHo Mpunoxexuto k Pewenuto FKPY ot 10 mapTta 2011r. Ne 11-11-03)
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Bce AN Naiikin 1 paguoMoHTaxXa... 1S AKRTAKON
MasnbHbIe CTaHLUU .aktakom.ru  www.aktakom.com

MasnbHbIE CTAHLMM C KEPAMUYECKHMM HArpPEBaTENSMU MHAYKUMOHHBIE NAANbHbIE CTAHLWM:
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Monyyatens 3A0 «XypHan «Pagno»
MYyPHAN WHH 7708023424, pic 40702810438090103159,

OAO «Cbepbank Poccuun, r. Mocksa,
AM K/c 30101810400000000225, BUK 044525225,
Knn 770801001,
OKOHX 87100, 84300, 71500, OKIMO 41555365

N ooy B
YBa)xaembie uutatenmu! fand

Pepakuua xypHana «Paguo» coBmectHo ¢ 000
«4un Habop» pacnpocTpaHseT Habopkl AnA paguo-
nwobuteneit (nogpobHee Ha caWTe noO agpecy:
http:/fwww.radio.ru/news/097/) :

1. «USB nporpammartop mukpokoHTponnepos AVR u AT89S,
coBMecTUMbIA ¢ AVR910». Cxema v onucanue nporpamma-
TOpa onyGnukoBaHbl B XypHane «Paguo» Ne7 3a 2008r.,
aeTop A. Penkkos, . Hosokyaneuk. lpu wMaroToBneHuu
Habopa ObinM y4TeHbl MOXKENaHWA YuTaTener, v NPUHLUNK-
ansHan cxema USB nporpammartopa 6bina cOOTBETCTBYHLW MM
obpasom popaboTaHa.

2. «Bnok 3axuraHma — perynatop yrna O3 Ha MUKPOKOH-
Tponnepe PIC16F676», onucaHue kotoporo  onyBnukoeaHo
B crateax B. WkunbmeHckoro  («Papwo», 2008, Ne 11,
c. 36—38; 2009, Ne 4, c. 38, 39). YcrtpoicTBo [gopaboTtaHo,
W3MEHEeHa ero cxema, YCOBEepLIEeHCTBOBaHa nporpaMma
MUKpPOKOHTponnepa. Bnok 3axuraHus, co6paHHbIA M3 3Toro
HaBopa, MoxeT paboTaTh B HYeThIpeX peXumax:

— 6e3 INeKTPOHHOro AaT4YUKa pa3peKeHus;
— C camofiefnbHbiM OAaTYUMKOM pa3pemeHnd (B KOMNANeKkT
He BXOOuT, I'!D.quSHD 0 ero IIOHGTPYKLI,M‘H MOXHO npo4nTaTh B

AYAWO+BUAEO=CBA3b *» ANEKTPOHWKA *« KOMNBIOTEPLI

B pepakuuu xypHana «Pagno» MOXHO
xypHane «Paguo» Ne 11 3a 2008 r.); PEA #puo p%CTM ;Kypngnu

— C NPOMbILWNEeHHbLIM OaTYUKOM abconwTHOro gasne-

HuA [A] 45.3829 (B KOMNNEKT He BXOOMT, MOXHO KyNUTh B CroumocTe ogHoro

MarazuHax aBTo3an4acTei); CTOMMOCTB HOMepa ~

— B KavecTBe hopmupoBatens yrna 03 ans paboTsl ¢ lon Homep ofHoOro C nepechUuikon
BECKOHTaKTHOU CUCTEMON 3aXUraHuA. BbiNyCKa | )KypHana HOomMepa B

3, «UudppoBoe ycTpoiicTBO 3aWnThl C (hyHKUMEN U3Mepe- B pefakuunu | g Poccuio | ocTanbHble

HUA», ONUCaHWe KOTOPOro ony6nuKkoBaHo B cTaTbsX «Lingpo- CTpaHbl
BOE YCTPOWCTBO 3aUTLI C hyHKUMEN naMepeHun» («Paavon, 2006 1—12 15 py6. 47 py6. 75 py6.
2005, Ne 1, c. 32—34) n «YcoBeplueHCTBOBaHHOE UUdppoBOe
YCTPOUCTBO 3almThl C (hyHKUMEn wuamepenusa» («Paguon, 2007 1—2 25 py6. 57 py6. 85 py6.
2007, Ne 7, c. 26—28), asTop H. 3aeu. YcTpoicTeo npegHasHa- 2008 1—12 35 py6. 70 py6. 95 py6.
4YEHO ANA UCNONL30BaHNA COBMECTHO ¢ BNIOKOM NUTaHWA unn 2009 1—6 45 py6. 80 py6. 105 py6.
3apagHbLIM ycTpoicTeoM. MMpubop 3awumuiaeT Harpyaky or
neperpy3Kky No TOKY M OT NPeBbIEHUA HANPAXEHUA NUTAHWA. 2009 7—12 50 py6. 85 py6. 110 py6.
Kpome Toro, oH oBecnevuBaeT ygo6Hy0 LUhpoBYH HHOMKA- 2010 c1—12 60 pyb. 95 py6. 120 py6.
LUMI0 TOKAa W HanpsXeHus, YCTAHOBKY npenenos cpabartbisa- 2011 G i—ra 70 py6. 110 py6. | 130 pys.

HWUA 3aLWTLI U UX COXPaHeHUe B 3HEProHe3aBUCUMON NaMATH.
Kaxabiit Habop BkniovaeT B ceGA 3anporpaMMUpoBaHHbIA
MUWKPOKOHTROMNNEP, NeYaTHY NnaTy ¢ HaHeCeHHbLIM Ha HeW
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HdeHbrn 3a MHTEpecyrouwne Bac XKYpHanbi MM Habopsl HYXHO
OTNIPaBHTh NEPEBOAOM HA PACYETHbIA CHeT, yKa3aHHbIH Bbille.

(AnA ypoBeTea MoHTaxa) pacnonoxenvem JneMeHToB (BUA Ha 6nanxe 06s33aTeNbHO HaNWIUNTE, 33 KaKHe XYpPHansl Wan
€O CTOPOHbLI AeTanei), Habop aetanein, MHCTPYKUMIO C onuca- Ha6opb! Bbl NepeBoANTe AEeHbIM M YKaXKNTe CBOMH TOYHBIH NOYTO-
HMEM MOHTaXa M HaCTPOMKH. Bbli agpec ¢ MoyYToBbIM MHAEKCcOM. [locne Toro KaKk AeHbru no-

CTYMAT Ha pacyeTHbii c4eT, Mbl OTNIPaBXUM Ball 3aKas3.

CToMMoOCTL C OTMPaBKOW MO NoyTe ueHHoW 6angeponksio no POCCUK:
1. Ha6op ansa c6opkn «USB nporpammaTtop» — 690 pyGnei.

Karanor Arentctea POCMNEYATb — 70772.
2. Habop ans c6opkn «MepexogHuK ans nporpaMMupoBaHns

Mognucka Ha 6 HomepoB (0e3 y4yeTa CTOMMOCTM MECTHOW A0~

MK ATmega» — 280 py6neii. cTaBku) — 420 py6neii.
3. Kopnyc (noaxoaut Tonkko AnA HaGopa «USB nporpammarop») — Bce, 4TO Bbl NNaTUTE CBEPX 3TOH CYMMbl — NOANWCHASA LEHa,
180 py6nen. B KOTOPYH BXOOAMT CTOMMOCTbL YCIYT MO AOCTaBKe XypHana oT
4. Nposoa coeauHUTenbHbI «USB A-B 1.5 meTpa» — 180 pyonei. Balllero yana cBA3v A0 Ballero goma.

Bce 4 HaumeHoBaHua — 1060 py6neit. Mpu nognucke no ApyrMm Katanoram LieHa MOXeT OTNNYaTbLCA
5. Habop «Bnok 3axuranus — perynatop yrna O3 Ha MUKPOKOHTposnne- B 60MLILYI0 UNW B MEHbLLUYIO CTOPOHY (3aBMCUT OT CTOMMOCTM

N o207 T 9 1200 py6neit. (LieHa chikenal) MecTHOW AocTaBku).

6. Habop «LincpoBoe yCTPOMCTEO 3alMThI C hyHKLNEH N3MEPeHUA» — O6LepnHéHHLI  KaTanor «lpecca Poccuu» — 89032.

910 py6neit. (Liena cHuxenal) «Katanor Poccuickoy npeccbi» lNoura Poccum — 61972,

Haw appec: 107045, r. Mockea, CennBepcToB nep., 10 (cTaHuua meTpo «CyxapeBckas»). C 10.00 go 17.00, 6e3 nepepkiBa. B nathuuy — c 10.00 go 16.00.
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0=G IW OBLBMX DJ=B1 TOK QKMIE,

MK?=JEB SEQMK?WR NE@J=HK? K>BN,
LBTE?=BON[ OMB I [ KLBM=SE[IE AENGMB,
OED=SEBF ?K ?MB I BJE =J=HKGK?WR NEQJ=,
HK? 6?=JOK?=JEBI LK PMK?JZ E LMBA,
NO=?HBJEB1 PMK?JBF SEQMK?WIE GKA=,
IE GKAEMK?=JEBI KSEQMK?GKF

;=NOKO= AENGMBOED=SEE KLMBABH[BON[
6G=G%.  9» NI MEN > ? LMBAWAPVBF
T=NOE NO=OXE E AKHCJ= LMB?WU=0X JB
IBJBB TBI ?A?KB ?BMRJIZZ (M=JETJIPZ
T=NOKOP NLBGOM= ?EABKNE@J=H=$, <OK PN,
HK?EB >WHK K>KNJK?=JK . - 2KOBHXJE,
GK?W1 ? BEK ED?BNOJKF OBKMB I B K AKNO=,
OKTJKNOE EJQKMI=SEE OBKMBIB KONTB,
0K?  2MKIBOKEK T=NOKO= AENGMBOED=,
SEE AKHCJ= >WOX SBHW I GM=0JW I T=NOKOB
NOMKG OK@A= J= KAJKF NOMKGB >PABO LK I B,
V=0XN[ SBHKB TENHK KONTBOK? NEGJ=H= .
MBDPHX0=0B AH[ NEQJ=H= [MGKNOE NKABM,
C=VBEK J=E>KHXUEB ?EABKT=NOKOW
ENLKHXDPZO 1=GNE I=HXJPZ T=NOKOP AEN,
GMBOED=SEE 3/S = AH[ NEGJI=HK?
S?BOJKNOE  E  NKABMC=VER 1BJXUEB
T=NOKOW + ?A?KB 1BIXU=[ 3/

6KTBIP ?D[OW E1BJJIK YOE DJ=TBJE[
T=NOKO 1D?BNOJK TOK LBMEKA KAJKF
NOMKGE LKHJKEK S?BOK?KEK OBHB?EDEKJ,
JKEK ?EABKNE@I=H= 6:9. ? NO=JA=MO,
JK1 M=DHKCBJEE M=?BJ  IGN ED GKOK,
MKEK LMEIBMJK  EGN JBK>RKAE IW AH[
K>M=0JKOK RKA= HPTBF = KGN KNO=Z0,
N[ AH[ LBMBA=TE ?EABKEJQKMI=SEE
=GOE?JKF T=NOE NOMKGE LM[IKF RKA
HPTBF 9=GCB ED?BNOJK TOK AH[ NKRM=,
JBJE[ G=TBNO?= EDK>M=CBJE[ TENHK
W>M=JIWR DJ=TBJEF ? KAJKF NOMKGB
AKHCJK >WO0X M=?JK TENHP LEGNBHK?
GKOKMKB KLMBABH[BON[ TENHKE NOMKG
OBHB?EDEKJJK@K EDK>NM=CBJE[ E B@K
QKMI=0K1

6EGNBH LGN =+ J=E I BJXUEF YHB 1BJO
OKTG= EDK>M=CBJE[ 2KJBTJKB TENHK
LEGNBHK? K@M=JETE?=B0 M=DHETBJEB
M=DMBUBJEB 1BHGER ABO=HBF EDK>M=,
CBJE[

. NPVBNO?PZVER P J=N E 2K 1JKGER
AMPBER NOM=J=R NO=JA=MO=R EDK>M=CB,
JEB NKNOKEO ED NOMKG ED GKOKMWR

=GOE?JWR NOMKG NHPC=0 AH[ LBMBA=,
TE ?EABKEJQKM I =SEE

OH[ SEQMK?WR NE@J=HK? KOJKUBJEB
TENH= YHB IBJOK? ? NOMKGB G TENHP NOMKG
W>M=JK M=2JW1 <OK PJEQESEMK,
2=JJKB NKKOJKUBJEB NOKMKJ EDK>M=CB,
JE[ QKMI=0 J=E>KHBB LMEBIHBIK AH[
KLBM=SEF ABGKAEMK?=JE[ ?EABKNEQJ=,
HK? ? M=DJWR NO=JA=MO=R G=G B?MKLBF,
NGER 0=G E =IBMEG=JNGER ;ENHK LEGNB,
HK? KONTBOK? ? NOMKGB EDK>M=CBJE[
KLMBABH[BON[ 6=G LMKED?BABJEB TENH=
=GOE?JWR NOMKG J= QKMI=0 EDK>M=CB,
JE[ 0 B M=2JK ;OK>W

T# % $ "

KONTBOW >WHE ? KAJER E OBR CB OKTG=R
NOMKGE ? LMBABH=R G=CAK@K G=AM= T=N,
0KO= ?W>KMGE AKHCJ= >W0X NEJRMKJEDE,
MK?=J= N T=NOKOKF NOMKG 0 B AKHCJ=
>WOX LK?0KMENI GM=0J= BF
SHBAK?=0BHXJK AH[ LEGNBHK? ?
KAJKF =GOE?JKF NOMKGB T=NOKO= 2W>KMGE
AKHCJ= >WOX M=2J= 3/
4K LKNGKHXGP KJ= AKHCJ= >WO0X GM=0J=
T=NOKOB NOMKG /S 3227
MBGK 1BJAK?=H  7BGK 1 BJA=SE[ ,
#1(&&H™" W ,  A=HBB +
7BGK 1BJA=SE[ LMEJ[OX 1=GNE I =HX,
JPZ T=NOKOP ?W>KMGE M=2?JKF 3/
5J= NHPCEO >=DK?KF AH[ ?NBR NO=JA=M,
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OK? M=D?BMOGE STB?EAJK GNO=OE TOK
KJ= >KHBB TBI ? A?= M=D= LMB?WU=B0
DJ=TBJEB ?BMRJIBF T=NOKOW NLBGOM= NE@,
J=H=[MGKNOE 3/S 0 B PNHK?EB
2KOBHXJEGK?= NK>HZA=BON[

6ME LGN J= NOMKGP E ,E =GOE?,
JWR NOMKG=R K>VBB TENHK LEGNBHK? ?
G=AMB M=?JK 5JK R=M=GOBMEDPBO
M=DMBUBJEB KO GKOKMK@K J=LM[IPZ
D=?ENEO G=TBNO?K EDK>M=CBJE[ . YOKI
NHPT=B BVB @K?KM[0 TOK M=DMBUBJEB
M=?JK LGN

6KNGKHXGP S?BOKM=DJIKNOIWB NE@JI=HW

* * AENGMBOEDEMPZON[ N ?A?KB

1BIXUBF T=NOKOKF TB N NE@J=H [MGKNOE
E ? G=CAKF NOMKGB LMENPONO?PZ0 K>=
S?BOKM=DJIKNOJWR NE@J=H= OK 0=GKF LKH,
JWF SEQMK?KF GK I LKIBJOJWF ?EABKNEG,
J=H LMEJ[OK K>KDJ=T=0X <OK KOM=,
C=B0 NKKOJKUBJEB T=NOKO AENGMBOED=,
SEE NE@J=H= [MGKNOE E A?PR S?BOKM=D,
JKNOJWR = 0=GCB KAJK?MBIBJJKNOX ER
LBMBA=TE

2K1LKJIBJOIWB SEQMK?WB ?EABKNE@,
J=HW E N?[D=JW N ENRKAJWIE
=J=HKEK?WIE NE@I=H=IE * * E
KNJK?JWR S?BOK? NHBAPZVEIE
NKKOJKUBJE[LIE

*
*

5>VBB TENHK KONTBOK? ? KAJKF NOMK,
GB QKMI=0= M=?JK ? 0Kl
TENHB KONTBOK? NE@J=H= [MGKNOE E LK
KONTBOK? G=CAK@K S?BOKM=DIKNOJIK@K
NE@J=H= 4= 4-5 = LKG=D=JK ER LMK,
NOM=JNO?BJJKB M=NLKHKCBJEB OKTGE +
KONTBOW NE@J=H= [MGKNOE = GKJSBJOME,
TBNGEB KGMPCJKNOE + S?BOKM=DJKNOJWB
NE@JI=HW
6MBAPNIKOMBIW E AMPGEB ?=ME=JOW
AENGMBOED=SEE OBHB?EDEKJJWR NE@J=,
HK? 4=LMEIBM LME ENLKHXDK?=JEE
QKMI=0= MEN > G=CAWF NE@J=H
S?BOJKNOE E1BBO T=NOKOP AENGMBOED=,
SEE ? A?= M=D= JECB T=NOKOW AENGMBOE,
D=SEE NE@J=H= [MGKNOE = TENHK LBMBA=,
?=B IWR NOMKG AH[ JER P1BJXUBJK ?A?KB
1BIXU=[ M=DMBU=ZV=[ NLKNK>JKNOX
LK NE@J=H=1 S?BOJKNOE 3=O0MES= KO,
NTBOK? AH[ G=CAK@K ED S?BOKM=DIKNOJWR
NE@J=HK? NKABMCEO ? YOKNI NHPT=B
YHB 1BJOK?
. QKMI=0B TENHK NOMKG AH[ G=C,
AK@K S?BOKM=DJKNOJK@K NE@J=H= 0=GKB
CB G=G E AH[ NE@J=H= [MGKNOE JK T=NOK,

0= AENGMBOED=SEE S?BOKM=DJKNOJWR NE@,
J=HK? ? TBOWMB M=D= 1BJXUB T=NOKOW
AENGMBOED=SEE NE@J=H= [MGKNOE 0 B
M=?J3= 3/S ;ENHK YHBIBJOK? G=C,
AK@EK S?BOKM=DJIKNOJK@EK NE@J=H=? KAJKI
G=AMB ? YOK I NHPT=B 0=GKB CB G=6 E AH[
QKMI=0= 6BMBA=TB TBMJK,>BHK@EK
NE@J=H= NKKO?BONO?PBO D=LENX
6KAMK>JKB KLEN=JEB LMKSBNN= LMB,
K>M=DK?=JE[ =J=HK@K?WR NE@J=HK? ?
SEQMK?WB E GNO=0E K>M=0JK@K LMBK>,
M=DK?=JE[ SEQMK?WR NE@J=HK? ? =J=HK,
@K?WB J= LME I1BMB UEMKGK M=NLMKNOM=,
JBJJIK@K ? OBHB?EDEKJJKF OBRJIEGB ENLW,
0=0BHXJK@K NE@JI=H= =?BOJWB LKHKNW
A=JK? A4BK>RKAE I K OKHXGK AK>=?EOX
TOK ? 7BGK 1 BJA=SEE AH[ ?NBR NE@J=,
HK? LMBAPNIKOMBJK ?KNBIX M=DM[AK?
6?=J0K?=JE[ TOK NKKO?BONO?PBO ,E
PMK?J[1 6ME YOKI PMK?JZ TBMJK@K ?
NE@JI=HB [MGKNOE NKKO?BONO?PBO  ,F PMK,
?BIX G?=J0K?=JE[ =JIKIEJ=HXJIKIP PMK?,
JZ >BHK@K + ,F PMK?JBF NJEDP E
N?BMRP K>M=DPZ0 MBDBM?JWB DKJW J=
NHPT=F ?WRKA= DJ=TBJE[ =J=HK@K?KEK
NE@J=H= [MGKNOE D= LMBABHW JKIEJ=HX,
JK@K AE=L=DKJ= 2KA=I1E PMK?JBF E
LBMBA=Z0 NEGJ=HW NEJRMKJIED=SEE
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TQa~NSWXHT WTHVKRKSS <[ G*XTH*[

VFINTUVNIRSNPTH SK VFWWINXFST SF
NWUTQaMTHFSNK HSK~SN[ FSXKSS 2VFPO
XNJKWPN HWK TSN UVN VFGTXK SF WVKJSN[
HTQSF[ NWUTQaMYcX HWXVTKSSYC RFISNXO
SYC FSXKSSY bZZKPXNHSTWXa PTXTVTO
SKITWXFXT]SF KWQN VK]a NJ1X T UVN1RK
YJFQ1SS“ [ NQN SK T]KSa RT__S*[ VFINTO
WXFS\NO

ZTHKWXN WNISFQ SF H[TJK VFINTUVNO
1RSNPF JT YVTHSd TGKWUKINHFc_KIT
YHKVKSS <0 UVNIR 3< VFINTWXFS\NO SF
WVKJSN[ HTQSF[ RTLST KWQN UVNRKO
SNXa HSK~Scc FSXKSSY >JSFPT TG<]ST
K1 YWXFSTHPF WHAMFSF W TUVKJKQLSS RN
UVTGQKRFRN TWTGKSST H ITVTJWPN[
YWQTHNA[ 7F N JXTG* IVFRTXST UTJ0
PQCINXa XFPYC FSXKSSY P UVNIRSNPY
XVKGYCXWd TUVKJIKQLSS<K MSFSNd N
TU*=X UTWPTQaPY WKITJSd RSTINK RTJIKQN
SK NRKCX 1S1MJ JQd UTIPQCTKSNd HSK/A0
SKO FSXKSS* JQd UVNLIRF SF WVKJSN[
HTQSF[

=F PTVTXPN[ HTQSF[ JQd YQY]/KSNd
PFTKWXHF UVNLIRF SKVKJPT NWUTQaMYcX
HSKASNK VFRT]S<K FSXKSS*® PTXTV<K
SFWXVENHFCX SF XVKGYKRYC JFWXTXY
>UNWFSNK TJSTO NM SN[ G QT UVNHKJIKO
ST SFUVNRKV H EXF -5 FSXKSSF
FPXNHSFd N JQd WHTKO VFGTX* XVKGYKX
NWXT]SNP UNXFSNd

<KLJY XKR PTIJF VKJa MF[TINX T
UVNIRK SF WVKJSN[ HTQSF[ UTJTGSYC
FSXKSSY RTLST H=UTQSNXa N UFWWNHSTO
SK XVKGYC__KO P XTRY LK UTJPQCTKSNd P
VEINTUVNIRSNPY =FJT WVFMY TITHTO
VNXaWd / VKAKSNK T PTXTVTR VK]a UTO0
J1X H bXTO MFRKXPK SK XFPTK YSNHKVO
WFQaSTK PFP H<STWSFd -5 FPXNHSFd
VFRPF HVTJK >ST NRKKX VdJ
TIVFSNIKSNO H NWUTQaMTHFSNN ST HT
RSTIN[ WQYJFA[ bXT JKOWXHNXKQaST
WTHWKR UVTWXTK VK/KSNK RTLKX G*Xa
UTQKMST

3SXKSSF UVKIWXFHQAKX WTGTO RSTITO
HNXPTHYC PHFJVFXSYC VFRPY PTXTVYC
RTLST VFMRKWXNXa H LKQKMTGKXTSSTR
JTRK SF TPSK F H JKVKHASSTR NQN PNVO
UNJSTR / N SF WXKSK =F LDMOIFC W[KO
RFXN]ST UTPFMFS* XTQaPT JHF HNXPF
=F]FQT N PTSK\ UVTHTJF VFRPN WTKJNO
SdcX JKVKM PTSJIKSWEXTV UKVKRKSSTO
1RPTWXN :?8 A H PFKWXHK PTXTVTIT
UTJTOJ1X PTSIKSWFXTV SFWXVTOPN H XTR
TNWQK N W XHLVJ < R INbQKPXVNPTR TX WXFO
VTIT VFINTHK__FXKQaSTIT UVN1RSNPF
>G=]ST XFPNK PTSJKSWFXTV* JHY[WKPO
\NTSS“K / JQd YRKSa”“KSNd VFMRKVF
VFRPN N NQN KK HNXPTH WKP\NN \KQKWTO
TGVFMST HPQC]NXa UFVFQQKQaST @FRPY
H<UTQSdcX NM RSTITLNQaSTIT RTSXFLO
STIT UVTHTJF H NMTQJ\NN >SF RTLKX
G“Xa GKWPFVPFWSFd NQN H<UTQSKSF SF
PFVPFWK SFUVNRKV SF JKVKHASSTO PVKO
WXTHNSK ~ <KWXT HPQCIKSNd :?8 SK
WY__KWXHKSST

@FW]1X VFRPN SFINSFCX W TUVKJIKQKO
SNd KI NSJYPXNHSTWXN PTXTVFd TGKWO
UKINHFKX UKVKPV “XNK HWKIT JNFUFMTSF
WVKJSN[ HTQS W XKR =28 PTXTV <0 GYJKO
XK NWUTQaMTHFXa JQd SFWXVTOPN VFRPN
ATQa/NSWXHT =28 W XHIVJ“R JNbQKPO
XVNPTR NRKcX RFPWNRFQaSYC 1RPTWXa

TJISTO WKP\NN H UVKJIKQF[ - ub
BVKGYKRYc NSJYPXNHSTWXa VFRPN VFWO0
WINX“HFCcX UT ZTVRYQK
#
1JK /7 NSIYPXNHSTWXa RP6S # ./ JFWXTO
XF <6\ ~/ 1RPTWXa UD ?VN VFW]1XK
MSF]KSNK # GKVYX <6\ SNLSdd IVF0
SN\F JINFUFMTSF F MSF]JKSNK A / UT
RFPWNRFQaSTO WYRRFVSTO 1RPTWXN JHY[
WKP\NO NWUTQaMYKRTIT PTSJIKSWFXTVF
7Qd PTSIKSWFXTVF W 1RPTWXac ub
UD XVKGYKRTK MSF]JKSNK NSJYPO

XNHSTWXN GYJKX RP6S

9SJYPXNHSTWXa TJISTHNXPTHTO PHFJ0
VEXSTO VFRPN VFWWINX “HFCX UT UVTWXTO
ZTVRYQK

| 1.

1JK  / NSJIYPXNHSTWXa RP6S F /Z WXTVTO
SF PHFIVFXF WR 1 / INFRKXV UVTHTJF
WR >GVFXNXK HSNRFSNK JNFRKXV UVT0
HTJF H bXY ZTVRYQY SFJT UTJWXFHQdXa
XTLK H WFSXNRKXVF[ 7Qd RSTITHNXPTO
HTO VFRPN UTQY]KSSTK MSFJKSNK  YRSTO

LNXa SF ” 13K * /Z INWQT HNXPTH VFRPN

@FRPF NM TJSTIT HNXPF WT WXTVTSTO
PHFIVFXF R GYJKX NRKXa NSJYPXNHO
STWXa — RP6S 3 VFRPF UVNRKVST
XFPTIT VFMRKVF W NSJYPXNHSTWXac

RP6S JTQLSF WTJKVLFXa  HNXPTH
?T UVNHKJ1SSTO H“K ZTVRYQK JQd
VEMQN]S “ [ MSFJKSNO WXTVTS“ PHFJIVFXF
UTJGNVFcX XFPNK JIXTG“ TGKWUK]INXa
XVKGYKRYC NSJYPXNHSTWXa TJSTIT HNX0
PF 5 SFKR WQY]FK bXT GYJKX PHFIVEXWT
WXTVTSTO WR H<“UTQSKSS“0 NM UVTO
HTJIF INFRKXVTR RR

@FRPF RTLKX G“Xa N GTQKK PTRUFPX0
STO N WQKJITHFXKQaST GTQKK YJTGSTO H
bPWUQYFXFANN =FUVNRKV UVN  HNXPF[
UVTHTJTR JNFRKXVTR  RR WXTVTSF
PHFIVFXF JTQLSF G“Xa YLK HWKIT  WR

UVN NWUTQaMTHFSNN XFPTIT LK =?8 IXT
N H UVKJI“JY_KR UVNRKVK >JSFPT
JFQa”™K YRKSa”FXa VFMRKV“ VFRPN SKO
\KQKWTTGVFMST ~/ GYJKX UFJFXa bZZKP0
XNHSTWXa FSXKSS “

AQKJIYKX PTSK]ST NRKXa H HNJY ]IXT
bXTX VFW]1X UVNGQNMNXKQaS“O 7?VNHKO
J1SS“K ZTVRYQ*“ JTWXFXT]ST XT]S“ ST
VKFQaSYc FSXKSSY YWXFSFHQNHFcX HGQNO
MN RKXFQQNJKWPN[ UVKIRKXTH TIVFLJIKO
SNK GFQPTSF NQN QTJILNN bQKPXVN]KWPFd
UVTHTJPF H JTRK N XTRY UTJTGSTK F
bXT HQNdKX H XTO NQN NSTO WXKUKSN SF K1
NSJYPXNHSTWXa  ?TbXTRY VFW]J1XS“K
JFSS“K RTIYX UTXVKGTHFXa SKPTXTVTO
PTVVKP\NN UVN TXQFJPK ITXTHTO PTSWXO0

VYP\NN

C VFRT]STO FSXKSS “ KWXa TINS SKJTO
WXFXTP / K1 INFIVFRRF SFUVFHQKSSTWXN
H ITVNMTSXFQaSTO UQTWPTWXN NRKKX
ZTVRY HTWaR1VPN  JHF RNSNRYRF
PTXTVTO SFUVFHQKS*“ UKVUKSJINPYQAVST
UQTWPTWXN VFRPN EXTX ZFPXTV SFJT
YINX“HFXa H<“GNVFd RKWXT YWXFSTHPN
FSXKSS*“ / RNSNRYR “ SKJTQLS“ WRTX0
VKXa H SFUVFHQKSNN UVNSNRFKRTO
VEINTWXFS\NN SUVT]KR bXTX SKITWXFO
XTP KWXa N' Y ZKVVNXTHTO FSXKSS “

?VNIRSNP W ZKVVNXTHTO FSXKSSTO
VFWUTQFIFcX XFP ]XTG“ K1 Twa G“QF
UKVUKSJINPYQAVSF UQTWPTWXN VFRPN >U0
XNRFQaSTK UTQTLKSNK UVN1RSNPF UT
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SHFVNKSVHOQOV KTUQZPKMV PCRSalH*
PKa .JXQGPQH PCRSalHPKH KTUQZPKMC
VTUCPCENKEC “U SCEP]O PQOKPCNAPQOV
PCRSalHPK* RKUCPKa TUCDKNKJCUQSC
UQMC 9QGDQSMQL SHJIKTUQSC RQ
RQMCJCPKaO UQMQKJOHSKUHNAPQFQ RSK*
DQSC VTUCPCENKEC =U PQOKPCNAP]L UQM
TUCDKNKJCYKK C JCUHO RSQEHSa U SC*
DQUQTRQTQDPQTUA TUCDKNKJICUQSC UQMC E
SCDQZHO KPUHSECNH HFQ PCRSalHPKa
RKUCPKa
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_ NHMUSQPPQ*OHXCPKZHTMKH TUSHNQZPJH
ZCT] ,@4* 9SKZKPQL UQOV QMCJCNTa
PHKTRSCEP]L MECSYHEJL SHJQPCUQS PC
ZCTUQUY 6/Y 7CLUK UCMQL PC
JCOHPV PH VGCNQTA

ONa SH[HPKa RSQDNHO] DJN SCJSC*
DQUCP JCGC<\KL FHPHSCUQS TXHOC
MQUQSQFQ RQMCJCPC PC @8A  /HPHSC*
UQS E]SCDCUTECHU OKPVUPTH KORVNAT]
GNKUHNAPQTUM = OT GNa VRSCENHPKa
[CFQE]O _NHMUSQGEKFCUHNHO 6 ZCTQE
RSKEQGa\KO E GEKIHPKH OKPVUPV< K
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ZCTQEV*= TUSHNMK ,NFQSKUO SCDQU] [C*
FQEQFQ GEKFCUHNa USHDVHU ZUQD] KO*
RVNAT] VRSCENHPKa TNHGQECNK ZHSHJ
QGPV OKPVUV T KJOHPHPKHO RQNaSPQTUK
PC EJEQGCX @8A
/HPHSCUQS EJRQNPHP PC QTPQEH OKH*
SQMQPUSQNNHSC * 8p
SCDQUCHU RQG VRSCENHPKHO RSQFSCOO]
JCRKTCPPQL E _PHSFQPHJCEKTKOV = RC*
Oal” OKMSQMGPUSQNNHSC  =TUCPQEMY
ESHOHPK PC ZCTCX RSQEQGaU PCICUKHO
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SHJ ¢ OKP PCZKPCHU E]SCDCUJECU~
VRSCENa = \KH KORVNAT] T RHSKQGQO E
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OKPKCU=SPTH RSVIKP] 7H RQUHSaLUH
KX QPK DVGVU PHQDXQGKO] RSK TDQSMH
. JPKOC = U OHXCPKJO KJ MQSRVTC QTUSK*
HO PQIC TQ TUQSQP RNCUT VGCNa = U RNC*
TUKMQETH MSHRHIPTH JCMNHRMK  7C*
RSCENa<\KH TQ ~TUQSQP] MQSRVTC
QTUC =UTa E RNCUH

2CUHO QURCKEC=U EJEQG] MCUV MK
[CFQEQFQ _NHMUSQGEKFCUHNa K QTUQSQI*
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FCUHN~ QTUCHUTa E OHXCPKJOH ; RNCU]
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sc RSKZHO TOH\C = U RHSE]L EJEQG
PC OHTUQ EUQSQFQ . QTUCE[KHTa TEQ*
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)885: 854- “igfcs_k]j fYroera
idXhj 1 fel 054- Z bXo]ijZ] gkcsjX \“iB
jXen“feef[f kghXZc]e“v “ %B | df\kcs
\cv \Zkijfhfee]a g]h]\Xo“ \Xeerm OX
kijhfaijzf g]lh]\Xujiv bfdXe\r kghxzs
cle“v X gfcs_fzZXjles Z iZzfu folh]\s
df™]j Z2°\1js “_fyhx~Je“] 1 Y]ighfZf\8
efa bXd]hr kijXefZc]eefa eX df\]c*

EcX[f\Xhv i]eifhefdk tbhXek | 054- i
gf\\]h~bfa def™]ijZ]eerm bXiXe“a
3;2:1B:5;+0 kghXzZc]e“] cljXjlcserd
XggxhXjfd zgfce] bfd 1 fhjef “ e] Zr_rB
ZX]j _Xjhk\e]Je“a Efc]] gf\hfYeku “eB
IfhdXn“udfrefeXaj“ eXiXaj]’® (

QfbX tjf glhzf] jXbf] kijhfaijzf
ef vzZef e] gfic]\e]] GXcsefijs glh]B
\Xo“ 1 “[eXcX i gfdfgsu %IB | _XvZc]eB
eXv ghf*_Zf\“jlc]ld ifijXZcv]j fofcf

d]jhfz ojf Zgfce] \fijXjfoef \cv
gfcljfz z gfd]lqle““ “c* Zf \zZfh]
LfeJoef \cv Yfc]] \Xcse][f gfc]ljX
jXbfa igfifY e] gf\fa\]j OF ko“jrzxv
Zi] Zf_hXijXuqgku ibfhfijs Y]ighfB
Zf\erm bXeXcfZ g]lh]\Xo“ \Xeerm e]B
jhk\ef gh]\gfcf*“js ojf df[kj gfB
vZ jsiv XeXcf[“oer] “ Yfc]] ifzZ]hB
pleer] hlple“v \cv ifjfZrm i]j]a
Jh1is1[f © oljZ]hjf[f gfbfcle“a

JIX gfic]\e“] A clj ghf*_fp]c
_eXo“jlcseraghf[h]ii Z fYcXij“ XZ“XB
df\]csefa tc]bjhfe“b* Hq] e]\XzZef
gfclj df\]Jc“ eX 2 Dbcfd]jhfz i

kghXZc]e“]1d o]h]_ Z“\]ffob“ “ Z“\fd
fj g]hZf[fc“nX bX Xciv IXejXij“bfa

X 1]JaoXi tjf Zgfce] h]Xc“_k]df
kig]pef ghXbj“bk]jiv df\]Jc“ijXd*
gfdfgsu ifzh]d]eerm jlmefcf[“a
J¥ 2] Zh]ldv Jijs “ e]ldXcf 1g] e]lh]B
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cvd Jijs ex\ o]ld gf\kdXjs
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[fhX \f p“h] o]d k o]cfZ]o]ibf[f

[eX_ X Z jfd o“ic] Z “elhXbhXiefa
fYcXij© ig]lbjhX OLPLBN?RFW i\]B
cXeeXv bXd]hfa dfY“csef[f jlc] 1B
eX eX[cv\ef \]dfeijh“hk]j tjf

gf “_fyhx~]e“u df~ef Z°_kXcsef
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Zigrpb*“ DeXcf[“oef df~ef “igfcsB
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O TRSQOJRSCF PQIMFNFNZ PORSO”N,
NZF QFHIRSOQZ + 76= PFQFMFNNZJ +
<: , A7 SAKGFPOEOJEFS<:, NOOB",
HASFL[NO R LINFJINOJ UAQAKSFQIRSIKOJ
THMFNFN 1/ ROPQOSICLFN I/ OS TDLA POCO,
QOSA <OFEINFNIF CZCOEA ECI1GKA PFQF,
MFNNODO QFHIRSOQA R MIKQOKONSQOLLF,
QOM EL™ IRKLJWFNI”™ NACOEOK GFLA,
SFL[NO CZPOLNIS[ \KQANIQOCANNZM
PQOCOEOM \KQAN ROFEINIS[ R OBYIM
PQOCOEOM

O9KRIENZF KONEFNRASOQZ + 5 ,
ILI IMPOQSNZF < +5 =QANHIR,
SOQ 5= - NFOBUOEIMO TRSANOCIS[ NA
SFPLOOSCOE R PLOYAE[] POCFQUNORSI

> RM OHAMFN NFDO MOGNO PQIMF,
NIS[ SQANHIRSOQ 5= . <SABILIHASOQ
NAPQAGFNIM HAMFNIMNAS 38 .
RCFSOEIOEZ + NA IMPOQSNZF R EI1AMFS,
QOM KOQPTRA MM 1 QAHLIWNODO VCFSA
RCFWENIA~ —+ HFLFNODO + KQAR,
NODO OHAMFN EINAMIWFRKOJ DOLOCKI

1272, MOGNO PQIMENIS[ EQTDT] MA,
LODABAQISNT] R ROPQOSICLFNIFM KA,
STXKI 9M I MOYNORS[] 0S EO OS
QI GFLANII DQOMKORS[ RIDNALA IHMF,
N~]S POEBOQOM QFHIRSOQA NO FRLI
FDO ROPQOSICLFNIF NF TMEN[XAS[ SQAN,
HIRSOQ 5= - MOGNO HAMENIS[ L] BzZM
IHRFQII 5=

-67*28-322:
4-7*2-=
# 1

ACFQNOF BOL[XINRSCT WISASFLFJ
HNAKOMZ BFRPQOCOENZF ECFQNZF
HCONK1 C RORSAC KOSOQZU CUOE"S BAHO,
CZJ BLOK R QAEIOPQIFMNIKOM 1 EFKO,
EFQOM 1 KNOPOWNZJ BLOK R KOEFQOM 1

@LFKSQOMADNIS EOLGFN BZS[ NA QA,
BOWFF NAPQAGFNIF O I ROHEACAS[
TRILIF EORSASOWNOF EL~ PQICFEFNIA C
ECIGFNIF QIDFL” MFUAN IWFRKODO HAMKA
RGIMA™ FDO PQTGINT = ISATS TRSQOJRS,
CO NAPQAGFNIFM O 0S NFRSABILIHI,
QOCANNODO RFSFCODO BLOKA PISANI~ KO,
S0QZJ OBFRPFWICAFS SQFBTFMZJ EL” QA,
BOSZ \LFKSQOMADNISA SOK >SOBZ OBFR,
PFWIS[ QABOST TRSQOJRSCA PQI OSRTSRS,
CI1 RFSFCODO NAPQAGFNI” NFOBUOE IMO
PQIMFNIS[ QFHFQCNT] AKKTMTLASOQNT]
BASAQF] NAPQAGFNIFM O I FMKORS[]
NFRKOL[KO AMPFQ,WAROC POEKLIWIC FF
ROOSCFSRSCTTY IM OBQAHOM WFQFH QAH,
CMHZCATY1J EIOE GFLASFLINO EIOE
20SKI R EOPTRSIMZM PQAMZM SOKOM
PQFCZXA]YIM SOK \LFKSQOMADNISA K
KONEFNRASOQT <  KASOEOM K PLTRT KON,
EFNRASOQA ANOEOM —+ K PLTROCOMT CZ,
COET BASAQFI  -ORKOL[KT TRSQOJRSCO
ROEFQGIS NFMNODO EFSALFJ PFWASNA®
PLASA NF QAHQABASZCALAR[ ZOL[XINRS,
CO \LFMFNSOC RMONSIQOCANZ NA MAKFS,
NOJ PLASF

0 MIKQOKONSQOLLFQF CKLTWFN RSOQO,
GFCOJ SAIMFQ KOSOQZJ CZPOLNIS
FDO OBNTLFNIF C RLTWAF HACIRANIA
- QODQAMMA NAPIRANA NA ARRFMBLFQF C
RQFEF = QODQAMM IQOCANIF MIK,

+:-/0<9*7,0;

IMPTL[RNZM MIKQOMOYNZM QAEIOPF,
QFEASWIKOM  <TYFRSCTFS X1QOKIJ CZ,
BOQ SAKIU KOMPLFKSOC 1 PO VENF ONI
CPOLNF EORSTPNZ 4H,HA KOEIQOCANI~
RIDNALA BAHOCZJ BLOK THNAFS RCO]

QOKONSQOLLFQA PQOCOE I LOR[ R POMOY[]
PQODQAMMZ  * ’&$ 1 ,PQO,
DQAMMASOQA OP IRANNODO C GTQNALF ;A,
EI0 HA D — NAR . 20LD1J
= QODQAMMASOQZ I PQODQAMM I QOCANIF
MIKQOKONSQOLLFQOC 592 1 592
RLFETFS OB™HASFL[NO HAPIRAS[ C ,
MIKQOKONSQOLLFQA PQI PQODQAM,
MIQOCANII + C AWFJKI R AEQFRAMI R
PO ( HAPIRZCA]S PFQCZJ A C
AWFJKI R AEQFRAMI R PO ( +
CSOQ0J  -QOEOLGISFL[NORS[ PATHZ
MFGET XADAM1 KOEA PO TMOLWANI] TRSA,
NOCLFNA R NO FF MOGNO IHMFNIS[ PQI
PQODQAMM IQOCANIT O AWFJIKT R
AEQFROM ( HAPIRZCATSWIRLOOS EO
KOSOQOF ROOSCFSRSCTFS EL ISFL[NORSH
PATHZ C RFKTNEAU -QOEOLG ISFL[NORS[
POEAWI P1SATYFDO NAPQAGEN I/ NA\LFK,
SQOMADN 1S SAKGF MOGNO TRSANOCIS[ PQ1
PQODQAMMIQOCANIT 2L~ \SODO C MWFJIKT
RAEQFROM (  HAPIRZCAJ]S WIRLO 0S
EO WSO ROOSCFSRSCTFS PQOEOLGISFL[,
NORSI C RFKTNEAU =0 TMOLWANIT] TRSA,
NOCLFNO R

+ U1, 8&

KNOPKT I SOL[KO PQI PQIFMF FF RIDNALA
POEAFS HCTKOCOJ RIDNAL :-O RTSI \SO
OENORSOQONNIJ KANAL PFQFEAWI KOSO,
QZJ MOGNO IRPOL[HOCAS[ NF SOL[KO PO
PQAMOMT NAHNAWFNIT] :QOCFE” NFRLOG,
NT] EOQABOSKT MOGNO HARSACIS[ SAKOJ
HCONOK CKLJWAS[ I CZKLJWAS[ QAHLIW,
NZF \LFKSQO, IL1 QAEIOPQIBOQZ PISA,
JYIFR™ OS RFSI O 9 BFRPQOCOENZU
HCONKAU 1 KONRSQTKVI™U NA 1U ORNOCF
BZLO QARRKAHANO C GTQNALF ;AEIO !

=QFIMTYFRSCO SAKODO EIRSANVION,
NODO CZKLJWASFL~ PO RQACNFNI] R IR,
POL[HTTYTM 45 KANAL + RTYFRSCFNNO
BOL[XA® EAL[NORS[ EFJRSCI® NF,
RKOL[KO EFRASKOC MFSQOC 1 COHMOG,
NORS[ TPQACLFNI” WFQFH OPSIWFRKI NF,
PQOHQAWNZF PQFDQAEZ RSFNZ PFQFDO,
QOEKI I S E

0 OPIRZCAFMOM PQIBOQF EOQABOSKF
POECFQDAFSRA SOL[KO BAHOCZJ BLOK A
KNOPOWNZJ ORSAFSR™ BFH IHMFNFNI1J
<UFMA TRSQOJRSCA POKAHANA NA 5-6
2L~ EOQABOSKI BZL CZBQAN BAHOCZJ
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BbICTPAAA UHTEJUJIEKTYAJIbHASA OT/NIAAKA

NNIOrMYECKNX YCTPOMNCTB

16 nornyecknx KaHanos, nonoca nponyckaHusa 100 Mry,

YacroTa guckpeTtusaumnm 500 MMy (makc. go 1 My —B
pexnme obbeguHeHUs)

M3mepeHune, pekoanpoBaHme 1 aHanms curHanos: 12C,
UART, SPI 1 cMellaHHbIX CUrHaNOB C TAaKTOBOW 4YacTOTOM A0
500 My,

MamaTb Ha kaHan 20 K6uT

(no 40 K6UT - B pexnme obbegmMHeHMs)

[eTekTnpoBaHue 1 3axBaT rnmTyen ot 3,75 Hc

000 «JleKpoun Pyc»

r. MockBa, 2-n loHckom np., 4. 10, cTp. 4

Ten./dakc: (495) 777-5592
www.lecroy-rus.ru

LeCroy

PaclumMpeHHas CMHXPOHM3aLMs, aHanu3 AaHHbIX: MO WWHe,
JIOTNYECKUI, CTaTUCTUYECKUN

Mepepaya paHHbIX Mo MHTepdency USB 2.0 Ha
ynpasnsatowmn MK

PaclwmpeHune wrtaTtHoro Habopa NPOTOKONOB
JekogupoBaHus (onuus)

HemocodT LogicStudio software goctyneH ans
cBobogHOro ckaumBaHus

| Windows® XP, Windows® Vista (32 or 64 Bit Versions),

176, RAM (2 I'b — pekoMeHayeTcs)

LogicStudio 16 o6ecneunBaeT nopaepKKy ocumnnorpadoe
BeAyLMX NpousBoaUTeEnen:

LeCroy: cepus Wavelet 300A

Agilent: DSO5000A, DSO6000A, DSO7000A 1 7000B

Tektronix: DPO2000 n MSO2000, DPO3000 1 MSO3000,

DPO4000 1 MSO4000, TDS 1000B*, TDS 2000B* 1 TDS2000C*, TDS 3000C

*-cC orpaHn4eHnamun
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