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TunoBble cxemMbl NOAKAIOYEHUS
Nbe303/IeKTPUUYECKUX AATYUKOB
Ha npUmMepe U3MepUTEIbHOM
annapatypbl HIIM «FnobanTecty

B cTatbe faHbl peKOMEHAALMH N0 NOAKNIOYEHUIO K perucTpupyouwei anna-
paTtype nbe3osnekTpUUECKUX JaTUUKOB: BUOponpeobpasorateneii, gatTuukos
AaBNeHUs U CUnbl, npeobpa3oBatenei akycTHYeCKoii 3MUCCHH, BUOPOBbLIKIIO-
yatenen, BAGPOKOHTPONNIEPOB, a TAK)KE ABTOHOMHbIX AaTYUKOB MOHUTOPHUHTIA
BUOPaLMK Ha NpUMepe U3MepHTENbHOI annapartypbl Hay4HO-NPOU3BOACTBEH-
Horo npepnpusatua «Fno6anTect» [1]. PaccMoTpeHbl 0CHOBHbIE MOMEHTDI npu
MOHTaXe AaTYUKOB U CoeiMHUTeNbHbIX KabeneH, Ha KoTopble Heobxogumo

Anekcanpgp CUMYYK, k. 1. H.
Anppeii LIbINJIEHKOB

Oner LUYKOB
Hukonain APXUNMKUH
mail@globaltest.ru

3BefeHUe

B Hacrosmee Bpemst kommanust «[noGanTecrs
BIITYCKAET IOJIHBIH criekTp (6osee 300 TrOB)
be309JIEKTPHIECKON JATIMKOBOIT alapary-
bl, BKIFOYast BUOPOIIpeo6pasosaTesn ¢ 3aps-
OBLIM BBIXOIOM H CO BCTPOEHHOI! 9JIEKTPO-
HKOTt (IIMPOKONO TPHMeHeHusI, IIPOMBIIIIIEH-
BIC U CTIEIUATHHOTO Ha3HATEHNUS ), TATIUKN
ABJEHNS, JATIUKY CUJIBL, IPpeobpasoBaTenn
{yCTHYECKOU OMUCCUM, BUOPOBBIKIIIOUATENH,
H6p0KOHTpOJ’IH€pH, ABTOHOMHBIE JATYUKU
OHHTOpPHHTA BUOpaIny, KaInbpaTOpsI, ycu-
ATEIH 1 COTVIACYIOIINE JIEKTPOHHBIE yCTPOH-
'Ba. VIx HasHaueHme — U3MepeHue W aHaIu3
EXaHMIECKUX KOJIeOAHUI 1 yIapos, Bub6po-
{yCTHY€CKHEe UCCIEeOBAHUS M UCITBITAHS,
MPEPBIBHBIA MOHUTOPHUHT M TEXHUYECKAS
IarHOCTUKA ITPOMBIIIIIEHHOTO 060pynOBaAHNS,
TecTanus pabouuX MECT U IPOMBIIILIEHHAS
HHUTapUsL.

Yucrno 3akasuukon 6BICTPO pacreT u yoKe TIpe-
muaetr 1000. ITourm Y Ka)KOOro 3aKasqymKa —
o crenuduyeckre Tpe6OBAHMS. Hst pas-
6OTIHKA 3TO TIOMCK HOBBIX TEXHITECKIX pe-
SHUH, TEXHOJOTHEH, 3a9aCTYI0 U MOUCK HOBBIX
repuanoB. Ho B konedynowm cuere pelienue
KIOM HOBOY 3a/Iadil — 5TO CTYIIEHb B [IOBBI-
*HUM KBaTM(UKALUE Pa3paboTInKa U B eTo

TOBHOCTH K PeIIIeHAIO HOBBIX 3aj1ad. B pe-

IbTaTe TBOPYECKOTO COTPYAHIIECTBA C 3aKa3-

Kamu ObIJT cO3aH TIapaMeTPUYeCcK Il Psij| u3-

putenbHbIX qaTaukoB, u HIIIT «mo6axTects

peusio x paspaborke COTIIaCyIOU[UX

"POVCTB, ITO3BOJIAIOLINX CO3MABATH «3BEHDBS»

AEPUTEIILHBIX CUCTEM.

\HaJTH3 IMEIOIErocs TeXHIIeCKOr0 3ajea,

OU3BOJICTBEHHBIX, TEXHOJIOTUYECKUX U Me-

o6pawarth BHUMaHHe Npu ycTaHOBKe H3MepHUTeNIbHOI AaTUMKOBOM annapatypbi

Ha 06beKT KOHTpONS.

TPOJIOTMYECKUX BO3MOKHOCTEH MOKA3aJl, ITO
NPeANpHUsITUE TOTOBO MOCTABIIATE OJTHbII
CHEKTP YCIYT IO KOMILIEKTAIIHE U3MEPHTEh-
HBIX MCIBITATENLHBIX KOMIUIEKCOB U IHATHO-
CTUYECKHX CHCTEM.

BapuanTer aTux cucrem u mpeparaiorcs
B JIaHHOM CcTathe. [IpencraBiens: pemenus ais
3a/1aY PasNIUYHON CTIOKHOCTH, PeaTH30BaHHbBIe
KaK Ha almapaTHOM, TaK ¥ Ha IPOrPaMMHOM
YPOBHE, 9eM TeNeph MOKHO MPOCTO IIOJIb30-
BATbCSL.

Jlis1 paspaboTamuKoB cuCTeM TeXHHYeCKO-
IO JMArHOCTHPOBAHMS TPABUIBHBIIN BHIGOD
AlATIAKA U CXEMBI €T0 TOAKIIOYEHNS B U3Me-
PUTETLHOM KaHaIEe C MHOXKECTBOM 06PaTHBIX
CBASEH SBJIACTCS OMPENENIOINM IS Oy -
YEHUS IOCTOBEPHBIX PE3YIHTATOB U3MEPEHHS
apaMeTpoOB KOHTPOIS € TpeGyeMott morperi-
HOCTBIO €3 yueTa BIHMSHUA BHENTHUX (ak-
TOPOB (TeMIepaTyphl OKpysKalomei cpemsl,
nedopManun 0CHOBAHMUS, aKyCTHIECKOTO
HOJI U T. J1.). PaccMoTpennbIe B crathe THIO-
BBIE CXEMBI ITOJK/IIOYeH S JATIMKOB K Peri-
CTPUPYIOLIeH alNapaType NpU3BaHbL IIOMOYh
PaspabOTIMKaM CHUCTEM TeXHHIECKOTO [Ha-
THOCTHPOBAHUSA PELIUTD CIIeYIOLIAe TeXHU-
9ecKue 3a1adn:
© COTJIACOBaHME BLIXOLHOTO CUTHAJA JATIHKA

(o ammtuTy e, wacrore, pase win nudpo-

BOMY KOJly) C BXOZHBIMH XapPaKTePUCTUKAMHU

(marpyskott) perucrpupyromeit armapary pbi;
® BBIOOD JIMHUN CBSI3H [T TIepe/Iadn CHTHAIOB

OT JJATIUKA K PETUCTPUPYIOLIeli anmaparype;
® MUHHMMH3ANUSI BHOCUMBIX B COCUHUTEIb-

HYIO CXeMY LIyMOB, 00y CIOBIEHHbBIX dJIeK-

TPUIECKUMHU U 3JI€KTPOMATHUTHBIME Ha-

BOJIKAMU OT HCTOYHUKOB THTAHMS, PAJHO-

CTaHIHMI, MEXaHUYECKHX KITIOYeil, a TaKkKe

BCIUTECKAMU HATIPSDKEHUS M TOKA, BO3HUKA-

IOIIIMU U3-3a IIPOIECCOB TePeKII0IeHUIT

B PEAKTHBHBIX IIETISIX;
¢ MCKTIOMCHUE NOTIONHUTENbHDIX TAPA3HTHBIX

CUTHAJIOB, CBSI3AHHBIX C HEIIPABHIBHEIM 101

COeUHEHUEM 3a3eMJICHUSI.

Besycnosno, B npakTuke U3MEPEHHUs Mexa-
HUYCCKUX BEJIUYHH U [TOCTPOCHUS JUATHOCTH-
1ECKUX CHCTEM C ITbe309IEKTPUIECKUMH [aT-
YHKaMU yrKe CHOPMYIUPOBAHO MHOKECTBO pe-
KOMEHJAIUH U CYIIECTBYeT MHOTO IPUMEpPOB
U C1I0CO60B CoveTaHMI KOMIITIEKTYIOIIUX, HO,
K CO’KaJIEHMIO, CETO[HS TaK 1 He TIOSIBUJIACH BO3-
MOKHOCTD HalIPSIMYIO ITOKIIIOYATH IThe303JIeK-
TPHYECKHE NATYUKH K KOMIIBIOTEDY.

ABTOpBI He TIPeTeH/IyIOT Ha YHHBEpCAb-
HOCTb IPEIOKEHHBIX pemeHuil. Llens aToit
CTaThi — 06006IIUTH PEKOMEHAIIH 10 COTTIa-
COBaHMIO ITbE309JIEKTPUIECKIX JTATYHKOB C U3-
MEPUTEIbHOM allllapaTypori.

PekomeHpgyemble cxembl
MOAK/IOYEHHUS Nbe303NIEKTPUYECKUX
AaTYUKOB C 3apPAJ0BbIM BbIXOAOM

OCHOBHBIM 2J1€MEHTOM H3MeEpPHUTETbHBIX
LIEMett 1be309IEKTPHIECKIX TATINKOB C 3apsi-
AOBBIM BBIXOJIOM SIBJIAIOTCS MIPely CUIHTETH.
I'masnas sagaga npemycumurenesi — npeo6-
PasoBaHue BBICOKOTO BBIXOIHOTO HMIIELaHCA
JlaTdrka B 60Jiee HUSKHH, JIOTTYCKAIOLIHI HETo-
CPENICTBEHHOE COeIMHEHNE JATIUKA C OTHOCH-
TEJILHO HUSKOUMIIEAHCHOM H3MePUTEIBHOI,
AHAIMSUPYIOIIEH WK PErUCTPUPYIOIIEH all-
naparypoi (Hanpumep, ocuuiorpadom ¢ co-
HPOTUBJIEHHEM 110 Bxofy R, = 1 MOwm, ananu-
3aTOPOM CHEKTPA C COMPOTHBIIEHIEM II0 BXOITY
R, =100 kxOm u T.11.).
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K mpyriM 3aadaM Tpejy CuyTesielt OTHOCATCA:

e COMIACOBAHIE TAPAMETPOB, OTOOPAKAIONIIX HCCIIEyeMBIC MEXaHItte:
CKIe BEJIMYHHBL, ¢ TapaMeTpPaMy CHTHAJIOB (110 aMIUTHTYJIE, 1acToTe,
aze win nudpoBoMy KOJTy) HCIIOIb3YEeMOii almaparyphbl;

e EHTErpHPOBAHUE IPONOPIMOHANLHBIX yCKOPEHUIO CIHANOB bE30-
SIEKTPIUECKUX JATINKOB H, CIE[OBATENLHO, Oy TeHIE CHUTHAJIOB,
[IPOTOPIHOHAIBHBIX CKOPOCTH I MePeMEIIeHIIO MeXaHIYeCKIX
KoJsieGaHuIT;

o CUTHAIU3ALUS O Tleperpyske Mo BXOAY U BBIXOILY;

o (pubTpanus 06pabaThIBaeMBIX CHTHAJIOB U, CIIE/IOBATEBHO, HCKITIOte:
HHe HeHy/KHBIX HIIH HeKeTaTeTbHbIX COCTAB/IIONINX STHX CHTHATIOB.
BxojHO# KacKajl yCUUTHTeIell 3apsiia COCTOUT U3 OTIEPAIlHOHHOrO yCH-

JIATeIIsE C eMKOCTBIO 06paTHOIL CBSI3M. V1, 110 CyIIIeCTBY, OH SBJIIETCS SMEK-

TPOHHBIM HHTErPaTOPOM MOCTYTIAIONIErO Ha €ro BXO7| QNEKTPIIECKOTO

Toka. HarpskeHie Ha BHIXOJie HOCTIE/IHET0 (U,,x) OTPEMIEIIAETCS U3 BBI-

pakenus [2]:

O,

U I 1 3
1+— |Cpe+— (CAC+Cy
ot = (G CitCun)

BBIX

(1)

re Q,— dMeKTpHYECKHit 3apsi/L AATIHKA, IIPOTIOPLUOHAILHBIIT BHOPOY CKO-
permio; A — Koo UIIENT YCIIICHIST OTIePaMOHHOTO y CHUIHTEILE; Co—
eMKOCTD Hers 06paTHOil cBasH; C,— eMKOCTh aTINKa; C, — eMKOCTb
coenuHuETeNbHOTO Kabest; Gy, — eMKOCTb BXO[HOH LETH Y CHIITE/IL.

C y4eToM TPHCYIIEro COBPEMEHHBIM OTIePAIHOHHBIM Y CHIIITEILAM
60oJIBILIOr0 3HATeHNs Koo rerTa ycumerus (A ~ 107), MaJIoft eMKOCTH
pxommoit nenn (C,, < 5 n®) u mpu yenosun C, < AC, BbIpaKere (1)
MPUHIMAET BHJL:

UBbe & Qg/coc' (2)

VI3 BbIpaskeHust (2) CIefyer, 9TO BEIXOIHOE HAIIPSUKEHNE BXOJHOTO
Kackajia yCHJINTEIs 3apsijia TPOIOPLIHOHANIBHO EMKOCTH oGpaTHOIt CBS-
31, TO ecTb K0a(duIMeHT IPe0bpasoBaHMs 10 3apsay yCHIITELL MOt
TH He M3MEHsETCS TPY NU3MEHEHNU EMKOCTH COeJUHATEILHOTO Kabes.
[TpuMeHeHIe COeMHUTENbHBIX kabemeit GOJIBIION JJNHBL 1, COOTBET~
crBerno, Gonbmroir emrocTi (C,) OKasbBaeT BIIHIE Ha 06m1y1o 4yB-
CTBUTEIBLHOCTD IO 3apsily KaHATa, YMEHbIIAET OTHOIICHNE CUTHAJ/IITYM
11 06yCiaBuBaeT HeOONBIION CTIaj| AMIDTHTY/IHO-IaCTOTHOI XapaKTepn-
crukn (Ha 5%) B 06/1aCTH BBICOKUX TaCTOT (>20 kI'm).

OmpeeTmM MakCIMAIBHYIO JUTHHY COEMHUTENLHOTO KabeJist, B pe-
3y/TbTaTe IpHMEHEHHs KOTOPOro 0611ast IyBCTBHTEIBHOCT 110 3apsay
KaHaJa «TATIHK — yCHJIATENb» U3MEHUTCS He 6osee uem Ha 1%.

T1pearonoKus, 4To Cs:= Cg =1uD u A= 10° ¢ TOMOIIBIO PUBEECH-
HOTO paHee BbIpaykeHHs (1) BBITICIIM:

C, = 0,01(A+1) Gy = 0,01(10°+1)1 = 10° HO.

ITonmyueHHOE 3HAYEHIE COOTBETCTBYET UIMHE kabesst 10000 M 1pu 110~
romHoi emKocti 100 nd/m. EMkocTs menu o6parHoil csisn G, HAXOTUT-
cs B mpegienax ot 100 nd mo 10 HP, 4TO COOTBETCTBYCT roadduimenTam
peo6pasoBaHs 110 3apsay yCHIITeN OT 10 g0 0,1 MB/oKo.

TpuMeHeHye CoeTMHATETLHBIX Kabereil 6OIBIIION AJIMHDL H ¢ MaJTBIM
sHavenueM k0o duUIHEHTa IPe0OPasOBAHMS 1O 3aPSAY Y CHITITEN CO-
IPOBOYKIAETCS YBeNIMdeHIeM COOCTBEHHOTO IIyMa 1, CIEIOBATENBHO,
yMeHbleHreM 0GIIero OTHOLIEHN A CUTHAJIA K IIYMY. DTO CirefiyeT U3 Bbl-

PaKEHTIsI, OTIPENIe/SIOIEro SKBUBAIEHTHBII Iy M 110 3apsiLy [2]:
q:_Um(CK+ Coc)’ (3)

e U, — Cpe/iHeKBa[paTHIecKoe 3HAYeHIIe LTy Ma, IPUBEICHHOE KO BXOTY,

MKB; C, — eMKoCTh xabejist, HD; C . — eMKOCTD LIeni o6parHOIi CBA3H, ad.
[lepeunciieHHbIE BBILIE 3a/1a4K PEIlaloT [1]:

® YCHJINTEIN 3apsga — AP5000, AQ02, AQ07, AQ07-01, AP5220-8,
AP5220-16;

i 0@

AP10 AP11 AP12

3TanoHHbIV yaapHble

AP19 AP30 AP31 AP32 AP33
MUHWaTIOpHbIE
a

AP20 AP1020 AP21 AP22 AP23 AP26

MUHMATIOPHbIE TPEXKOMMOHEHTHbIE

e ® 0 O

AP24  AP24-01 AP34  AP37

AP39 AP40 AP40-01 AP40-02

AN 6 0
'3 : T
C 068 .0 6 ©
AP57 AP57-01 AP57-02 AP77  AP50 AP95 AP96 AP97
o6Lero HasHa4YeHus
= ‘ « g
AP38 AP38P AP80 AP81

TPEXKOMMOHEHTHbIE

& &

APG3B AP63B-01

TN
AP62B-02

MPOMbILLNIEHHbIE

AP78 APT79
NoABOAHbIE

&5 :

gapngpi

APO6 APA7 AP48 AP49  AP50
BbICOKOYYBCTBUTENbHbIE

Puc. 1. Bubponpeobpasosare/ C 3apsAoBbIM BbIXOA0M

© YCUJINTEIH 3apsifia nuddepeHIaTbHbIE — AP5001, AQO5, AQO8;
e yCIJIUTEINN 3apsiia I HalpsUKeHIA — AP5020, AP5230-16;
e p3MepuUTesIbHEIE YCHINTENH 3aPsAaa I HallpsUKeHNE — AP5100, AP5200,

AP5200-3, AP5200-4, AP5200-8-19", AP5210-4;

e yCUIIMTEH HATIPSUKEHITS CUTHAJIOB npeoGpasoBaTeneil aKy CTHYECKO
omucenn — GT200A, GT200A-01, GT400A;
e ycuHTENH 3apsja npeobpasopaTenei aKyCTHYECKOI IMUCCHH —

GT500A, GT500A-01, GT500B.

Jl711 Tlepeaia’ CUTHAIOB OT JATIMKOB C 3aPAAOBEIM BHIXO/IOM — BI-
6pompeobpasosateseit (puc. 1), 1aTIUKOB CHIIBI (puc. 2), IaTINKOB IUHA~
MITHecKoro nasenus (puc. 3), npeoGpasoBaTeleil aky CTHIeCKOH SMHUCCHH
(puc. 4) — K yCUJMTEINIO 3apsia MIlA HEIIOCPENICTBEHHO K perncTpupy=
JoIeit anTapaType, HMeIoLell MPetyCUTHTEb 3aPsa B CBOCM COCTABE,
JCTIO/B3YeTCs AHTUBIOPAIHOHHBL MaJIOIITY ML kabenb. OgHAKO MpH
W3MepEHHI YCKOPEHUIt HH3KOTO YPOBHSL (€/IMHHLIbI g) MOTYT IOSIBIIATHCS
apexThi, CBA3AHHbIE C TPHOOIIEKTPHIECKUMIL ABTCHUAMIL B kabeure.

KOMIMOHEHTbI ¥ TEXHOJIOTUK « Ne 472014
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AC21

AC20 AC22 AC23  AC26
Puc. 2. [latumku cunbl
PS01 PS01-01 PS01-02 PS01-03 PS02 PS02-01 PS03

Puc. 3. [latynku fUHAMUUECKOTO AaBNEHHS

GT200 GT200B GT205 GT300 GT301

GT400

Puc. 4. MNpeobpasosarenn akyCTHYECKON IMUCCHH

ITpu ynapHbIX HAarpysKax 9TOT 3¢ beKT IPONOPIUOHATIEH IIHHE KOJIe-
Oumrotteficst (He3aKpeIIeH o) JacTu Kabessl U IJIUTeIbHOCTH YAAPHOI
Harpysku. [Ipu gmurenbHocTn ynaproit Harpysku 1o 10-20 mc ee Bims-
HH€ Ha Pe3y/IbTaT H3MePEeHNI He3HAYUTEIBHO. B TO 5Ke Bpems IpH HU3-
KOYaCTOTHBIX KOJIeOaHUAX BIIUSHIE TPUOOITEeKTPHIECTBA Ha Pe3yIbTaT
H3MePEeHHs MOYKET OKA3aThCsl PEIIAIOIIHM.

xw AK1 XW xw AK2 XW XW AK3 xw
AP | N o () |Aso0o| /7 L () |Aso7| /N [ AR\ PET——
N/ S of LN I N/ L U L L o 2] e
h
-
o]
cunrones
APS7 gm— ;
AKO4 AP5000 AK19 o= AK19
(6] | — ;0
AS05

Puc. 5. Mpumep cxembl noaknioueHus (a) v ee peanusaums (6) ans subponpeobpasosartens ¢ 3apsA0BbIM BoIXOLOM C Pa3beMHbIM COeAMHEHHEM 1 ycunuTenem 3apaga AP5000:

AP — AP10, AP24, AP24-01, AP26, AP34, AP37, AP39, AP40, AP40-01, AP40-02, AP57, AP57-01, AP57-02, AP95, AP96, AP97, AP48, AP49, AP50; AP5000 — ycunuTens 3apsaa;
AS07 — 60k nutarus; AS05 — 6ok nutarns; AK1 — aHTneMOpaumoHHbIi coeauHnTensHbIi kabens AK02, AK04, AKO5, AK06, AKO7;

AK2, AK3 — coepurmtenbHbii kabens AK19; peructpupyiolas annapatypa, Hanpumep undiposoit ocuunnorpac TDS3034B Tektronix

AP A5000

AGO1 PerucTpupyiouas

xw AK1
R N
N/ Aot

AP31
AP5000

g =

AK19

XwW XW AK2 XW
VRl 7N e N S I

(AG02)

AS03

AGO1
(AG02)

£ - AK19

Komnbtotep

Siglab 50-21

AS03

Puc. 6. Mprmep cxembl noaxiouerius (a) v ee peannaauys (6) ans BuGponpeodpasosatess C 3apsi0BbIM BbIXOAOM H HEPA3bEMHOM 3aAeNKOM CoemMHUTENbHOrO Kabens ¢ yeunutenem sapsina AP5000:
AP — AP11, AP12, AP19, AP30, AP31, AP32, AP33, AP77, AP77 M, AP90, AP78; AP5000 — ycunutens 3apsaa; AG01 (AG02) — cornacyiouiee yctporictso; AS03 — 6ok nuTanms;
AK2, AK3 — coepurmtenbhbiit kabens AK19; peructpupyloluas annaparypa, Hanpumep Lndposoi aHanuaatop cnektpa Siglab 50-21 SPECTRA DYNAMIC
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[ToaToMy U H3MepeHUX YCKOPEHUIi HU3KO-

IO yPOBHS 11€/1eCO06Pa3Ho: XW XW XW AK XW

e YMEHbIIATD JUIHHY YIaCTKOB Kabess, Mo~ 7% 7%

BePraloIIHXCsl BUOPAMOHHBIM WIX YAAPHBIM g } ;>_@ o S o >_@
BO3MYIL[CHUSIM.

e YMeHbIIATh [JINHY yIacTKa Kabesist, Pacrono- 5
JKEHHOTO MKy TOCIEIHEN TOUKOM KperlTe- XW XW 9 Xw AK Xw 38
HHsL er0 Ha MOABUKHOM OObeKTe U IepBoi AP [ F\ /\ S m /_\ /\ = g
HETIOJ[BIKHOM TOUKOIL. — N/ N § S A o N § %

e [Ipoussonuts Kpemienne kabest Ha o6bexTe &
ucnbITaHuit 6e3 HATSDKEHUS U IIPOBUCAHUS XW XW XW AK XW
IpU [TOMOLL[Y XOMYTOB, CKOO, MACTHK H T.JI. 7N N 75 s
¢ mraroM 200-300 MM 1 1iepBOi TOYKOM Kpe- N N o N, >_@
1ieHus, orcrosieii Ha 30-50 MM OT JaT4nKa
(2-5 MM s AP19). ‘

e [lepen MCUBITAHUSMHE (€CIH BO3MOYKHO) E]

OTpeJeNsITh YPOBEHD CUTHAIIA, 00y CIIOBJIeH-

HOTO TPHOOIIEKTPHIECTBOM, B KabelbHbIX
JTUHUAX «BHOpompeobpasoBaTenb — pe-
TUCTPUPYIOLIAs allllapaTypa», UCIOIb3Ys
B MpOIecce UCIBITAHNI «(OHOBbIE» THHUH
cBsasu (unu «poHOBEIE» BUOpOnpeobpaso-
BaTeJIN).

e Jlyis1 mpeo6bpasoBaterieil akyCTHIECKOM OMHUC-
cuu, pabOTAIOLINX B YACTOTHOM JHAIIa30He
ot 50 kI'1, CIOIb30BaHNE AHTHBHOPATIMOH-
HOTO Kabess He 00513aTeILHO.

AP5200-3 Ocuwnnorpad
g AK19 TDS3034B

AK19

AK19

Puc. 7. Tpuvep cxembi nopkstioueHks (a) U ee peansauvs (6) Ans TPEXKOMMOHEHTHOrO BUBponpeobpa3osares C 3apAA0BLIM
BbIXOZJOM M HEPA3beMHOM 3a/1e/IKOH COeAMHUTENbHOTO Kabens ¢ M3MEPUTE/IbHBIM YCHUTENeM HanpsbieHs v 3apasa AP5200-3:

Bri6op cormacyIomix yCmmTesiei pekoMenyy - AP — AP20, AP1020, AP21, AP22, AP23, AP38, AP79 AP80, AP81;
€TCs1 IPOBOJIUTD UCXO[IS 13! AP5200-3 — WaMepHTE/IbHbIH YCHAHTENb HanpskeHHA 1 3apaaa; AS05-01 — Gnok nutatms; AK — coeamtmtenshbii kabess AK19;
o 06brunoro mwin muddepeHnaIbHOTO HCIOT- perucTprpytoLLas annaparypa, Hanpumep Liucposoi ocumnorpac TDS3034B Tektronix

HEHHS JaTIHNKa;

e meobxomumoro koadduinenTa ycuneHus

U BO3MOJKHOCTH €TI0 U3MEHEHHNST;

e HeOOXOIMMOCTH YIIPABJICHUS 1 CBA3U Yepe3 xXw X

KOMIIBIOTED; AKA (D 5y
® KOJIMYeCTBA KAaHAJIOB YCHJICHUS; AN L
e TpeGoBanmii 1o ceprudukanun B [ocpeectpe

U 110 B3PBIBO3AIIUTE.

[Tpumepsl cxeM MOLKIIOUEHH Ibe303IeK-
TprYeckux BUOpompeobpazoBaresnelt, JaTIMKOB AP1 z]
aBJIeHus], 1aTINKOB CHJIBL, TpeobpasoBaTesei
AKYCTHYECKOI OMHCCHE C 3aPSANOBBIM BBHIXOTOM
K perucTpupyloiieii armnaparype (Hampuamep, XW XW
k nudposomy ocammorpady TDS3034B kom- !
mannu Tektronis, anamusaropy crekrpa Siglab
SPECTRA DYNAMIC, ananusatopy crekTpa
A17-U2 (A19-U2) ZETlab, BeicokogacTroTHOMY Xw AK2
ananmsaropy crexrpa A23 ZETlab) npusenenst AP2 «@_< £
Ha puc. 5-16. o

B cxeme mopKimodenus Ha puc. 5 610K muTa-
uusa AS07 ocymecTsiser:

e yjexrponuTaHue ycunuresd sapana AP5000; AP38P il

AKO3-01 .
® YCHJIEHHUE CUTHAJIA; at
® MepemaTy Curaaja o HBYXHpOBOIIHOI;I JIMHUA S8

CBSI3H;

XP XW XW

®
®

AK3
Komnbtotep

AP5210-4

D

XW

D

uUsB Kowmnbtotep

) AP4O  AKO4
® MOJKIIOUeHNE K PEruCTPUpPYIOLeil arma- ;
paType CoeIMHUTENLHBIM KabeaeM IITHHOM @ ‘
10 100 Mm; - E
® CHIKEHUE BIUSHUS TIePeXOIHBIX TIPOIIECCOB,

BOSHUKAOMINX IIpH TIEPEKITIOYEHN N KaHAJIOB, P
uc. 8. MpuMep Cxembl NOKIoUeHNs (a) U ee peank3aups (6) Ans TPEXKOMNOHEHTHOTO H OHOKOMINOHEHTHOTO AATHYMKOB C 3apAAo-

Ha pe3yJIbTaT U3MEPEHUST; BbIM BbIXOAOM W PA3beMHbIM COBIMHEHHEM C UeTbIPEXKaHaIbHbIM H3MEPHTENbHBIM YCUITENEM HanpsikeHus 1 3apsaa AP5210-4:

® CorjlacoBaHue mapameTpos, OTOﬁpa)KaIOHLHX AP1— AP26, AP38 P; AP2 — AP10, AP24, AP24-01, AP26, AP34, AP37, AP39, AP40, AP40-01, AP40-02, AP57, AP57-01,
HCC/IeTyeMble MeXaHUIeCKre BeIIIHBI, C [Ta- AP57-02, AP95, AP96, AP47, AP48, AP50; AP5210-4 — uamepuTebHbIi YCHNUTENb 3apAfa U HANPMKEHNS;

AK1 — antusrBpaunoHHbIi coeanHuTenbHbIM kabenb AK03, AK03-01, AK11;

N AK2 — anTuBMOpaLnOHHbIi coeannTenbHblit kabenb AK02, AK04, AKO5, AKO06, AKO7;

TEJIBHOCTH ) HCTIOJIb3YeMOI PeruCTpUpYIOLIIeit AK3 — urtepdeticrbiit kabenb USB; pervcrpupyiolas annapartypa, HanpuMep nepcoHaibHbii KoMibioTep

ammaparypel.

pameTpamMu CUTHAJIOB (B JACTHOCTH, TyBCTBU -
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Cornacytoree ycrporicrso AG01 (AG02) B cxe-
Me Ha PHC. 6 OCYILIECTBJISET: XW XW
® 3JIeKTPONHTaHUE ycuauTend sapsga AP5000, N i

[epenavdy CUruajia o ABYXIPOBOSHOM JIMHIN IE] AP 4K AQO05 \ J \ / e;ﬁs::m?aﬂ

CBSI3H;
® [OAK/II0YeHHE K PETUCTPUPYIOI el amma-

paType COe[HUTEeIbHBIM KabeeM IITHHOM

10 100 M. APG2B AQO5

Cornacyromiee ycrpoiictso AG02 cHmxaer 3
BIUSAHUE TIEPEXOTHBIX HPOHCCCOB, BO3HUKAIO- E
LIUX IPU MEPEKITIOYCHNY KaHAIOB, Ha pe3ynb-
TaT U3MEPEHU .

TpexxkaHATbHBIN H3MEPUTEIbHBIN YCUITH-
Tesb 3apsna u HanpsukeHus AP5200-3 B cxe-
Me, TIPE/ICTaBIIeHHOM Ha pHcC. 7, oBermedimaEs Puc. 9. [prmep cxembl NOAKNIOHEHUS (a) W ee peann3aims (?) [/151 NPOMBILUNEHHOTO fATYUKa C CUMMETPUYHBIM 3apSAA0BbIM

BbIXOZOM C AudhcpepeHunansHbim yeunutenem 3apsaga AQ05:

U3MEPECHUE YCKOPEHUSI B PEKUME HOPMUPO- AP — AP62 B, AP62 B-02, AP63 B, AP63 B-01; AQ05 — audbchepeHLanbHbiil ycuautenb 3apaaa;
Banus CK3 ofHOBpeMeHHO IO TpeM 0CAM AS05-04 — 610K NMTaHWA; PErHCTPHPYIOLLAs annapaTypa, Hanpumep aHanusatop A17-U2 ZETlab

JaTYuKa U OCYLIeCTBJIACT COTJIaCOBAHUE T1a-
paMeTpoB, OTOGPZDKaIOHII/IX ucciaenyemboie

KomnbioTep
AS05-04

MeXaHU4YeCKue BeJIMIUHBI, C HapaMeTpaMu [Tpusepem npumep usmepenmst CK3 yckope- B wacrorHom puamazore 1-10 000 I'm. Koad-
CUTHAJIOB MCIIOJIb3YeMOTl PerHCTPUPYIOLIEll  HUs u3MepuTeabHbIM ycmmurenem AP5200-3  dumuent mpeo6pasoBans MO 3apsILy HCIONb-
anmaparyphl. [pU 0YKUAEMOM 3HAIEHHMH YCKopeHus o ~ 50g  3yemoro partdnka S paser 10,3 nKi/g.

XW AK XW

ASO07 m m m PerucTpupylolias
1 ] \ / \ / annapatypa

Ok
(D

XwW
E] AP I: A5001 Q

Ocuunnorpad
TDS3034B

AK19

Puc. 10. Mprmep cxembl noaktouerus (a) v ee peantsauus (6) A5 NPOMbILLAEHHOTO AATUHKA C CHMMETPHUHbIM 3apSA0BbIM BbIXOAOM C AudhdeperLmanbHbiM yeunuTenem 3apsaa AP5001:
AP — AP62 B, AP62 B-02, AP63 B, AP63 B-01; AP5001 — auchcheperumanbHbiit yeunutens sapsapa; AS07 — 6nok nutanms; AS05 — 6nok nutanns; AK — coepnnnTenbhbiit kabenb AK19;
perucTpupyioLLas annaparypa, Hanp1mep Lucpposoit ocuunnorpacd TDS3034B Tektronix

AK1
<100 m AK2
AG15 E }——-‘ < KomnbtoTep
XW XW
[EI AP ﬂKAQOB /_\ /_\ Peructpupyiolas
5 / \ { annaparypa

AS05-04

Komnbtotep
AG15 USB A-B

v

AP62B AQO8 .
@ B AK34-01  miSe ARy
¥ Bam—-—ag fo= )
g \&J

‘z‘ AS05-04

—

Puc. 11. MprMep cxembl noakiouenus (a) v ee peannaauns (6) 4na NPOMbILLNEHHOTO AATYHKA C CUMMETPUUHbIM 3aPAA0BbIM BbIXOAOM C AudhchepeHLMasbHbiM ycunuTenem sapsga AQO8:
AP — AP62 B, AP62 B-02, AP63 B, AP63 B-01; AQ08 — aucbchepeHumanshbiit ycunutens 3apsaa; AS05-04 — 6nok nurarns; AG15 — npeobpasosartens unrepdeiica USB-RS485;
AK1 — AK34-01; AK2 — uHTEpCericHbIi coepuHnTenbHbIN kabens USB A-B; pervctpupylolyas annapatypa, Hanpumep atanusarop cnekrpa A17-U2 ZETlab
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[TocimemoBaTENbHOCTD NEHCTBUI IOJIKHA

ObITH TAKOIT:

e VCTaHOBHUTH JATYNK Ha OOBEKT COTIACHO OKC-
ITyaTalOHHOM TOKYMEHTALMH HA TaTIAK.

o [TOfKJIIOUNTD BBIXON AATIMKA K BXOMY yCHITH~
Tes.

o YCTaHOBUTH 3HAUEHIE TaCTOTHI Cpe3a (PHTh-
tpoB Bepxaux ®BY u nwkunx OHYT wacror
H1uL10.

e VcraHOBHTH KOO GUIHEHT HOPMUPOBAHUS
K, ICII0/Ib3Ys 3HAYEHNUE YyBCTBUTEILHOCTH
S (8 mK1/g) UCI0/Ib3yeMOro HaTIHKa B COOT-
BETCTBUU C BHIPA/KEHUEM:

K, = /10",

rme n=1,2, ... 0098 > 9,99 n=0 pis

1<£5<9,99; n=-1,-2, ... pua S < I; coor-

BeTcTBenHO, K, = 10,3/10 = 1,03.

e YcraHoBHTH K09 PUIHEHT ITPe0Opa3oBaHus
1o sapsny K, [MB/uKu] us psma 1, 10, 100,
1000, pyKOBOACTBYSICh COOTHOIIEHIEM:

K, < (Upax* K/ (@xS),

rzie Uy, — MaKCHMaJIbHOE BBIXO/IHOE HaIlps-

xenue yeunuress (10 B); cOoTBeTCTBEHHO,

K, = 10.

o BBIIOIHUTH U3MepeHne BHOPOYCKOpEHHs
u onpepenuts CK3 yckoperus o COTIacHO
BBIPa/KEHUIO:

o= (UmeKH)/(SXKn)’

e U, — H3MepeHHoe 3HaIeHHe HalpsKe-

HIIS HA BBIXOJIE YCHIIMTENs M0 TTOKa3aHIAM

IHACTUIES.

Yupasienue pPeKIMOM paboTEl M3MEPH-
TeJNBHOTO yCHIINTENIA HAIPSUKEHUS 1 3apsya
AP5210-4 B cxeme IpejCTaBiIeHO HA PHC. 8,
pryouas nutanue. Hopmuposauue (npu-
Mep U3MEePEHNs B PeKIMe HOPMUPOBAHMS —

O2TYUKKH

]
XW XW
Perl
5] g AQO5-.1 m ) /—Q ldim e
AS05-04
Ocuunnorpad
TDS3034B
AQO5-71.1 AS05-04  ——
AK20 3 - |

Puc. 12. Mpumep cxembl noakntodeHHs (a) U ee peanusauns (6) ANs BHICOKOUYBCTBUTENBHOTO AaTUMKa
C CUMMETPHUHbIM 3aPAR0BbIM BbIXOAOM C AUchthepeHUHanbHbIM yCHUTENeM 3apAaa AQO05-1.1:
AP — AP06, AP47; AQ05-A.1 — nucpchepeHLnanbHblil yeHanTeNb 3apaaa; AS05-04 — Gnok nuTaHus;

AK — aHTHBMBPALMOHHbIA COEAUHMTENbHDIN kabensb AK20;

perncTprpytollas annaparypa, Hanpuvep uncpposoit ocumnnorpac TDS3034B Tektronix

Ha puC. 7) ¥ BU3yaM3alNs U3MEPEHHBIX 3HA-
eHHIl OCYTeCTBIISIOTCS TOCPENCTBOM KOM-
ILIOTEPHOTO MPOrPaMMHOTO 00eciedeHns
C MCroIb30BanueM uHTepderica CBI3U ¢ KOM-
nerorepom USB 2.0.

B cxeme Ha puc. 9 nuddepennuaabHbIH
ycmmmtens sapsa AQO5 npeobpasyer Bbico-
KOMMITeaHCHBIH CUTHAI 3apsia su6pomnpe-
o6pasoBaress B HU3KOUMIIE[[AHCHBIH CATHAT
HaTIPSUKEHUS 1 OCYIIECTBIISET COTNACOBAHME
apamMeTpoB, 0TOOPAKAIOIIIX HCCTIeyeMble
MeXaHIIeCcKre BeJIMYMHBI, C TapaMeTpaMu CUr-
Ha7oB (B YaCTHOCTH, TyBCTBHTEILHOCTHIO) UC-
nob3yemott armaparypbl. AQ05 mosBosIseT uc-
[OJTB30BATh AJIMHHBIE JUHIHI cBssn (1o 100 M),
IPAKTHYECKH He YMEHBIIIAs 1y BCTBUTENLHOCTD
¥ He OTPaHIYKBas 00JTACTh HUBKUX 9aCcTOT.

B cxeme Ha puc. 10 6710k mutanus AS07 pea-
nmayer Te ke HYHKIUU U PEKUMBL, ITO H B CXe-
Me MOfIKITIOueH s, 1300paKeHHOM Ha PUC. 5.

B cxeme monkiodenus (puc. 11) mpoMbitii-
JIeHHOTO IATINKA C CHMMETPUYHBIM 3aPSITOBBIM

BBIXOZI0M b epeHITuabHbI yCHIHTEeND 3a-

psma AQO8 osBoJIsIeT:

e YIIPABJIATH PEKUMOM paboThI Yepes MHTep-
peitc RS-485;

e HCIIOJIb30BATh AJIMHHBIE JUHUU CBA3U

(mo 100 m).

[Ipeo6pasosarens AGL5 ocymmecTsseT
npueM u Iepefady CUTHAIOB Ha PacCTOSHNE
10 1000 m npu moaxmodernn AQ08 x USB-
HOPTY KOMIBIOTEPA.

OcoberHoCTH peskiiva paGoTs! ITpeobpasosa-
tensg AGL5:

e peanusanus narepdeiica B COOTBETCTBUN
co creruduranueit MODBUS EIAITIA-485;
raybBaHuIecKas passsska nHTepderica USB;
pa60Ta B 2-TIPOBOJHO¥ TOMIOJIOTHH;
USB-nporokos Rev 2.0 (BBICOKOCKOPOCTHOI1);
nurtanue ot mopra USB, He Tpebyro1ero
BHEIITHETO MTUTAHUS;

nommepskka Windows XP/ VISTA/7;

e BCTPOEHHBDIIT TPe06pPazoBaTeb I U TaHUA

[OAKIIIOYAeMBIX YCTPOHCTB (+5 B);

e e o o

AC

XW AK2 XW

PervcTpupytowas

o annaparypa

% AK4

o

<t AK3
Komnkrotep

AS05

AP5020

- -
L - -
AS05

Puc. 13. Mpumep cxembl noaksoueHns (a) v ee peanusaums (6) ans parun
AC — AC20, AC23; AP5020 — ycunuTens 3apsaa U Hanpsbxenns; AS05 — 6nok nutanus; AK1
AK2 — coeputmTenbHbiii kabenb AK19; AK3 — uxTepdpeichbiit kabenb USB A-B; AK4 — uHTepcpercHbIf Ka

Ka CHAbI C pPa3beMHbIM COBAMHUTENIEM C YCHNUTENIEM 3apAAa 1 HANPAKEHNA AP5020:
— aHTHBUBPALIMOHHbIN COBAMHHUTENbHbIA kabens AK02, AK04, AKO5;
6enb USB; pervicTpupyioliias annaparypa, Hanp1mep aHanu3arop crextpa A17-U2 ZETlab
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XW AK1 XW XW
PS AQ02
E &m m @_< m /\ Perav:_lcr"r::;:yr::laﬂ

AS05

Komnbtotep

AS05

Puc. 14. Mpumep cxembi noakniouens (a) v ee peanusauus (6) Ans JaTIMKa BUHAMHUECKOTO JABACHHA C 32pAA08bIM BLIXOLOM U Pa3beMHbIM COeHEHHEM ¢ yeunuTenem 3apaga AQ02:
PS — PS01, PS01-01, PS01-03, PS02, PS02-01; AQ02 — yennuTens 3apsna; AS05 — 6nok nuTarns; AK1 — aHTUBHBPALMOHHDIN COEaMHHTENbHDIH Kabenb AKO02, AK04, AKO05, AK06, AKOT7;
AK2 — coepuutenshbii kabens AK19; perucTpupylollas annaparypa, Hanpumep aHanusarop cnexkrpa A19-U2 ZETlab

XW AK2 XW
XW XW ——= Xw AK XW @_< i o N [ esrmompppenten
<3S w annaparypa
GT S< 2
E §>>><%?,‘l‘§<%)<<‘@%>—@w
ok <
= ASO05 (AS03, AS04)
XW = XW
) 2 LD
|8 [\
o
A23 ZETlab
GT500A AGO09
AK39 TR

AS05

Puc. 15. Mpumep cxemb noakniouenns (a) u ee peanusaums (6) ans npeobpa3oBaresisi akyCTHYECKOH 3MUCCHM C 3apAA0BbIM BIXOLOM C ycunutenem Hanpsienus curnanos GT200A (GT200A-01)
UK yCUNWTENeM 3apsiAa CUrHanos npeobpasosarenelt akycTuueckoil amuccun GT500A-01:

GT — GT200, GT205, GT200B, GT300, GT301; GT200A (GT200A-01) — ycunutens Hanpskenus curHanos npeoGpasosareneii aKyCTU4ECKON IMUCCHM;

GT500A-01 — yeunurens 3apsaa curHanos npeobpasosareneii akyctideckoi amiccun; AG09 — cornacyioluee ycrpoiicrao; AS05 (AS03, AS04) — 6ok nuTanus;

AK — coeuHuTenbHbI pagrodacToTHbIi kabeb AK39; PerMcTprpytoLas annaparypa, Hanpumep BbICOKOYaCTOTHbIH aHanuaatop cnextpa A23 ZETlab

XW XW
e o ow E o] e
o
AP =] AG09
<] — 1§ LWE R g ) g

j lexepatop

GT400 AGO9 A23 ZETlab

AK39 SRECERES

ST

GT400A AS05

Puc. 16. Mpumep cxembl noaknioverus (a) u ee peanu3alust (6) 4151 aKyCTUYECKOrO AaT4MKa C TPaHCOPMATOPHbIM 8b1x0A0M GT400 ¢ ycunutenem HanpsikeHusi crHanos npeobpasosareneii
akyctuueckoi amuccuu GT400A: GT — GT400; GT400A — ycunutens HanpshkeHus curianos; AG09 — cornacyiouiee yctporictao; AS05 (AS03, AS04) — Grok nutakms;

PericTpupyioLas annaparypa, Hanpumep BbICOKOYACTOTHbIH aHanu3arop cnektpa A23 ZETlab;

FEHEpaTop — reHepaTop 3N1EKTPHULECKUX UMNY/IbCOB A5 KaHana TecTpoBatins, Hanpumep TGP 110 Pulse Generator dupmbi THURLBY THANDAR INSTRUMENTS
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e rrofKiIoueHwe 0 128 ycTpOMCTB, MMEIOIUX
unTepdeiic RS-485.

C IOMOIITBIO M3MepUTENFHOTO KaHasa (cxema
Ha puc. 12) MOXKHO ONpefiessiTh 3HATEHNE HI3-
xouacToTHbIX Kosebanwit (ot 0,01 I').

Yewmurens sapsia u Hanpskerns AP5020
B cXeMe TOIK/TIOYeH st Ha puc. 13 mossoJser
peann30BaTh PeKUM HOPMUPOBAHUS (IIpH-
Mep M3MEPEHUS B PeKIME HOPMUPOBAHUSL —
Ha puc. 7), MHANKAIXIO MePEerpysKH, yIpasie-
Hpe pexuMoM paboTe! Tepes mopt USB.

Ocobennoctnio paborsr ycmmmrens AQ02
(puc. 14) siBsieTcss BCTPOEHHBIH B KOPILYC ak-
KyMYJIATOP € OA3apsUIKOit OT BHerlero Groka
HUTaHWUSA U WHAKKALKEH KOHTPOJIS TUTAHUS.
AQO02 1mo3BOJISET UCIIONB30BATH [IJINHHbBIE JTH-
Hy cBs3d (1o 100 M), MPaKTHIECKH HE YMEHb-
11as ko3 pUIHeHT IpeobpasoBaHus I He Orpa-
HEUHBas 001acTh HU3KUX 9aCTOT.

B cxeme Ha puc. 15 ycumuresb HallpKEHUs
curnanoB GT200A (GT200A-01) u ycunurenb
sapaga curaanos GT500A-01 ocymecrsis-
10T IpHeM U YCHJIeHHUE IO HOPMHPOBAHHDIX
3HAYEHUI CHTHANOB IpeobpasoBaresiel aKky-
cruaeckoit amuccun. GT200A (GT200A-01)
1 GT500A-01 paGoraioT Ha KoakcuanbHyio 50-
OM JIMHHIO CBSA3H AHOoi 10 100 M.

GT500A-01 rto3BOJISIET WCIIOIB30BATD IJIMH-
Hble TUHUN cBssu oT gaTankos GT mo ycumre-
st (mo 10 m).

Ycunurens Hanpsokerus curaanos GT400A
(puc. 16) ocymecTsisieT IIpueM U yCuie-
HUe 10 HOPMUPOBAHHBIX 3HAYCHUN CHTHA~
7108 TIpeobpazoBaTesis aKyCTUIECKOI IMHC-

AaTYMKK

cunt ¢ TparchopmaroprbiM Bbixogom GT400.
GT400A paboraer Ha KoakcHabHyto 50-OM -
a0 cBs3u mimHoi 1o 100 M. B maranke GT400
IIpe/iyCMOTPEH KaHaJl TeCTUPOBAHIS, (yHKIIIO-
HUPYIOIIMIL OT BHEITHETO TeHepaTopa dMeKTpH-
YeCKUX MMITYJIECOB, HONKIF0YaeMOr0 K BEIXOMY
yeunurenst GT400A.
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HoBbiH
MasonoTpeonsiowmui
xab paTuMkoB

oT Microchip

Komnanusa Microchip ynpocTuna npouecc
COoYeTaHus MoKa3aHUi HECKOJIbKMUX AaT4HKOB,
BbINYCTHB HoBbIN xab — SSCT7102. Yctpoiicteo
nossonset 6e3 0cobbiX yCHIUI COBMECTUTb
[aTUMKK OT BEAYLMX MUPOBbIX NPOH3BOAKTE-
nelt. Xab SSC7102 paspabarbisanca Microchip
COBMECTHO C TaKMMM KoMMaH1siMH, Kak Bosch
1 Movea. Llenb — nony4nTb npocToe B nNpu-
MeHeHuK, cepTudmumposartoe nop Windows
8.1 HID-over-1°C pelueHH1e C UCKTIOUNTENBHO
HM3KNM aHepronoTpebnetnem. Motpebnetme
SSC7102 B pexkuMe UCTIONHEHUS CITOXKHbIX
MYJIbTUCEHCOPHbBIX a/rOPUTMOB COCTaBASET
Bcero 4 MA, U4TO 3HaYWTENbHO NPO-AJ/ieBaeT
Bpems paboTbl yCTpOHCTBa OT GaTapev.

Bnarogaps manomy hopM-thakTopy 1 Hi3-
KOW LeHe AaT4YMKK MPUrofHbI K WCMONb30-
BaHWIO MpaKTHUecKH B 106OM ycTpolicTee.
Arentcteo IHS iSuppli nportosupyert, 4to
k 2016 rogy B MoBHAbHble ycTpoiicTea GyaeT
ycTaHonieHo Gonee 6 MAH AaTUMKOB ABHIKEHHS.
[leliCTBUTENbHO, AATYMKH NOSyYaloT BCe 60/b-
Lliee pacnpoCTpaHeHHe 1 CTaHOBATCS HEOTbeM-
IEMOM YaCTblO MOBCEAHEBHOM XMU3HH, a BMeCTe
C TeM pacTyT W TpeBOBaHHS K CHMTbIBAHHIO NOKa-
3aHMi: OT NPOCTOrO MOHWTOPHHI A0 NPEAOCTaB-
NeHust NoNHOM MHcopMaumrm 06 oKpyXaroLed
cpefie W KaKkoi-Mbo aKTMBHOCTH. ITH AaHHble
Heobxoarmo obpaboTatb U COBMECTUTb.

www.microchip.com

Ha anioMUHUK

Ha doTopornacre

Ha kepamuke
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