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N3MEPUTEJb APTEPVATTBHOIO OABINEHIAA
HA BA3E MNKPOKOHTPOJIEPA MSP430F149

B Hacrosweri ctatbe onmcaH nopTaTMBHbIN
SNIEKTPOHHBIF TOHOMETP C 6ATAPENHBIM MTUTAHHMEM,
co3aaHHbIN Ha 6aze mukpokoHTponnepa MSP430F149
dupmer Texas Instruments.

A. bputos, B. 3axapuerko, B. Jlomakosckmyi,
A. Makeerok, C. XnebHmkos

LLinpokoe pacnpocTpaHeHne cepaeyHo-CoCyanCTbIX
sabonesanuit genaet sce Gonee akTyanbHOM Npobnemy
M3MEpPEeHUs aPTEPUANIBHOTO AOBMEHMs Y BOMbLIOrO KOMK-
yectsa nauneHtoB. Cneunduka HekoTopeix 3aboneea-
HWit TPeByeT MHOTOKPATHOTO M3MEPEHUS AABMEHHUS B Te-
yenue cytok. [lns nogobHbIX 30404 NyyLIE BCEro NOAXOAsT
OBTOHOMHbIE M3MEPUTENM (TOHOMETPSI), KOTOPbIE MO3BO-
NAOT NAUMEHTAM M3MEPSITb AOBNEHNE CAMOCTOATENLHO,
6e3 NoCeLLeHNs MEAULMHCKOTO YUPEXAEHUA U NPUBIEYE-
HMS! CMELMATBHO MNOArOTOBIEHHOTO MEAMLIMHCKOTO Nepco-
Hana. Takue TOHOMETPbI MPOU3BOASTCS MHOTUMM 3ApY-
BexXHBIMM GUPMAMM M MOCTABAAIOTCA HA OTEYECTBEHHbINA
pbiHOK. HeaaBHO cpean >TUx uspenuit nosieuncs TOHO-
metp BAT31-1, paspaboTaHHbIi M CEPUMHO BbINyCKaE-
MBI}l OTEYEeCTBEHHBIM NpeanpuaTrem «Pebycy. IToT npu-
6op 6biN NOCTPOEH Ha MukpokoHTponnepe MSP430P325
dupmbl Texas Instruments (Tl) u BeirogHo oTAMyancs ot 3a-
PYOEXHBIX QHANOTOB KAK TEXHUMYECKMMU XAPAKTEPUCTH-
KOMM, TOK 1 CTOUMOCTbIO, YTO OCOBEHHO BAXHO Ans OTe-
yecTseHHbIx noTpebutenei. CpaBHeHMe MEAULIMHCKMX XA-
paktepuctuk BAT31-1 ¢ 3apybexHbIMM aHONOramm Mox-
Ho HanTh B pabote [1]. ABTopamu paspaboTaH ycosep-
LUEHCTBOBAHHLIN BAPUAHT 3TOTO TOHOMETPA, NMOCTPOEH-
HbIl HO 6ase Gonee COBPEMEHHOTO MUKPOKOHTPOMNEPA
MSP430F149 dupmbl Texas Instruments. OcHosHble Tex-
HWYECKME XAPAKTEPUCTUKM TOHOMETPA:

* aManasoH usmeperus gaenerms ot 20 go 280 mm. pr. cT.

* METOL, U3MEPEHWS SABNEHUS — OCLUIINIOMETPUYECKMH

* qranasoH namepenums nynsca ot 30 go 180 yagapos B
MUHYTY

+ amanasoH pabounx Temnepatyp ot 10 go 40 °C

* 3nekTponuTaHue ot yeTsipex 6atapeit LR6 (AA), opmn
KOMMnekT batapeit obecneunsaeT BLINOSHEHWE HE me-
Hee 1000 nsmepeHuit

« rabapuTHele  pasmeps
122%76x48 mm

* Macca anekTpoHHoro 6noka 220 .

Mo TOYHOCTM M3MEPEHMs OPTEPUANEHOTO AABMEHMS
TOHOMETP OTBEYAET BLICLUEMY KITACCY TOUHOCTU «A» B CO-
oteetcTBuMM C KpuTepurem British Hypertension Society.

3MeKTpoHHOro  6noka

[MorpelwHoCTb M3MepPEHMs AABNEHUS B MOHXETE B Au-
anasonre o1 0 go 300 mm pT. cT. cocTasnseT =3 Mm pT. CT.
MorpelwHocTs M3MepeHns 4acToThl nynbca — He Gonee
5 % ot usmepsiemoro snadenns. OgHako, cnepyer yuu-
THIBATb, YTO CyLLECTBYET HEBGOMBLLIOE KOMMYECTBO NALUEH-
TOB CO CneundrUIeckUMU CepaedHO-COCYAUCTEIMU 3060-
NEBAHUAMM, Y KOTOPBIX UBMEPEHME AABMNEHUS HEUHBASMB-
HbIMU METOLLOMM KDOMHE 3ATPYAHEHO.

KOHCTPYKTMBHO TOHOMETP BHINMOMHEH B BMAE 3nek-
TPOHHOTO 610K B MAACTMKOBOM KOPMYCE PA3MEPAMM
122X76Xx48 MM v BHELLHEN 211ACTUYHON MIEYEBON MOH-
XEThI, HOLEBAEMOM HA NNEYO NAUMEHTA (BbILLE NOKTEBOTO
CyCTaBA) M NOACOEAMHAEMOM K 3NEKTPOHHOMY 610Ky npu
NOMOLLM TMOKOTO WnaHra. BHewHwuit Bug ToHomeTpa no-
KO3QH Ha puC. 1, O ero snekTpoHHbI 610K — Ha puc. 2.

Puc. 1. BHewHuit Brg ToHOMETPA

OCHOBHBIMM 37IEMEHTAMM NEKTPOHHOTO BIOKA TOHO-

MeTpa ABMSIOTCS:

« MukpokoHTponnep MSP430F149 dupms Tl

* YOCTOTHbIM AATYMK AOBEHUS EMKOCTHOTO TUNA, PA3PA-
Botannbiit HIMM «Pebycy (nocne nsrotosnenus ToHome-
TPQ BLINOMHAETCA KAMMOPOBKA AATYUKA MPU MOMOLLM
3TAMOHHOTO ABTOMATUYECKOTO 3AAATYUKA ACBAEHMS,
pesynbTaThl KAanMBpoBku coxpanatoTcs 8o flash-namarty
MMKPOKOHTpOepal)

* MUHUATIOPHbIM 3MEKTPOABUIATENb MOCTOSHHOTO TOKA

* KOMMPECCOP C KYNAYKOBbLIM MPUBOLOM

* HEYNPABASEMBIN KNANAH PaBoYero CTPABAMBAHWSA BO3-
ayxa

* YNPABASEMBIN KNAMNAH YCKOPEHHOTO CTPOBIUBAHMUS BO3-
ayxa

« 3akasHon XK unaukatop

« npaitsep XK unaukatopa.

Beibop MSP430F 149 & kauecTtse ocHOBHOTO npouec-
COPA TOHOMETPA OBYCIIOBIIEH CIEAYIOLLMM MPUUNHOMM:
MCKIIOYMTENEHO HU3KUM 3HepronoTpebnervem (He Gonee

HNHpopmaumio o HanNYUM KOMMNOHEHTOB, 06opyAOBaHNsA U MaTepunanoe Ha cknage HIM® VD MAIS MOXHO nony4ynTs
B ceTn UnTepHeT no agpecy: http://www.vdmais.kiev.ua, e-mail: info@vdmais.kiev.ua, ¢pakc: (044) 227-3668.
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CPEJICTBA USMEPEHUI

1 MA B GKTUBHOM PEXMME) M HANMUMEM YETbI-
pex PEXMMOB MOHMXEHHOTO noTpebnenHua. B
pexume Nokos noTpebneHne TOHOMETPA He
npesbilaeT 5 MkA, xoTa B HeobxommMmas
nepudepus npogomkaer pabotats. B co-
CTOBE MUKPOKOHTpOMNepa motuHoe 16-6u-
Tosoe RISC agpo c wectHaguatsio 16-6uto-
BbIMM PETUCTPOMM, MAMSTE MPOrPAMM U AAH-

HbIX.

B npouecce paspaboTku M MCMBITAHMI
OMbITHBIX O6PA3LOB OBHOBMEHME MPOrPaM-
Mbl MukpokoHTponnepa (MK) moxeT GbiTb Bbl-
MOJSIHEHO B TEYEHWUE MUHYTHI. DTO 3HAYUTENb-
HO COKpPALLaET cpoku paspabotku. Hanuume
flash-namatu nporpamm Takke nossonset
obHosnate 1O ToHoMeTpa B npouecce ero
TEXHWUYECKOTO OBCIYXMBAHUA MW PEMOHTA.
BaxHo, 4to cermeHTHas opranusaums flash-
NAMSITU 1 BOSMOXHOCTb €€ CTUPAHMS M 3aMK-
CM COMUM MUKPOKOHTpOMnepom obecnedmsaioT xpaHe-
HUE B 3TOM XE NAMATU KONMEPOBOYHbIX AAHHbIX UCOSNb3Y-
€MOro AATYMKA [ABMIEHWA M MOCTOAHHO OBHOBIISEMOrO
OPXMBO PESYNLTATOB U3MEPEHMI. DTO NO3BONSET OTKA-
3atbes o1 sHewHen EEPROM-namati, obeiuHo Mcnonsay-
emMoi ansa nogobHbIx uenei. bonbwoit obbem namaTi npo-
FPOMM MO3BONAET JOMOMHUTENBHO PEANU30BATL QYHKUMM
TECTUPOBAHMS ¥ OBTOMATU3UPOBAHHOM KANMBPOBKM TO-
HOMETPJA, YTO 3HAYUTENBHO YNPOLLAET Ero U3rOTOBNEHME.

[octaTtourbitt o6bem O3Y gaHHBIX NO3BONSIET HAKAM-
FIMBATH MPOMEXYTOUHBIE PE3YNLTATH B MPOLECCE M3Mepe-
HUS, YTO YNPOLLAET PEANU3ALMIO QIITOPUTMOB USMEPEHWS!
LABIIEHUSA.

VIsMepeHue MrHOBEHHbIX 3HAYEHMI AABNEHMS GAKTU-
4eCKM CBOAMTCS K UBMEPEHMIO YACTOTH CUTHANA AATYMKA
B ONpeseneHHOM BpeMeHHOM okHe. [1oaTomy ncnonbaye-
mbiit MK nonxen o6naaate passuTbiMu CpeacTBaMM reHe-
PALMM M M3MEPEHUs BPEMEHHbIX UHTEpBaNoB. Bcrpoer-
Heit UART nossonsieT nepefnats B KOMMbIOTEP CUTHAM C
LATYMKO MK pesynbTaT uameperus. B coctase MK Hego-
POrom HuskodacToTHbINi kBapl (32 768 u) ¢ nporpammHo
YNPABAAEMON reHepaLmen OCHOBHOM YACTOTh; GonbLLIOe
UMCNIO MHAMBMAYQIBHO MPOTPAMMMPYEMBIX JIMHMI BBO-
1a/BbIBOAA, OOMBLIMHCTBO M3 KOTOPbIX MOXET FrEHEPUPO-
BATb 3anpock npepbiaHus. OTnuumnTensHeiMM 0CobeH-
HocTamm 3Toro MK sensioTcs 4OCTATOYHO PASBUTLIE U He-
LOpPOTMe CPEeACTBA OTNGAKM M MPOrPAMMUPOBAHUS,
Hanuume 6ubnunoTtekn accembnepHbix QyHKUMA AnA Bbl-
uncnenuit ¢ nnasaiowen sanatoi. [pu paspabotke n oT-
nagke 1O TOHOMETPA UCMNONBL3OBANCS OTAALOYHbINA HO-
60p MSP-FET430P 140 ¢upm Tl v IAR 1 Bxonawmin B Hero
nabop 6ecnnarroro MO KickStart. OnbiT aBTopos nos-
BONSET PEKOMEHOBATL 3TOT HABOp Ana BCcex paspabo-
Tok ¢ ucnonbzosaHnem flash-namatn mukpokontponne-
poe cemeitctea MSP430.

MpeactaenenHvie B OKNC KOMMOHEHTbI, 06opyAoBaHNe U MaTepuasnel MOXHO npuobpectn B HIM®P VD MAIS.
Ten.: (044) 227-2262, 227-1356, 227-5281, 227-5297, 227-7173, 227-1389, 227-4249, ¢pakc: (044) 227-3668.

Puc. 2. KoHctpykupst
3MEKTPOHHOTO Broka
TOHOMETPA

MpnHLMA paboTsl U M3MepseMble
NApAaMEeTPbl APTEPHANBHOTO AABEHHS.

[Mocne BkOUEHUS NMUTAHUSA TOHOMETP
QBTOMATHYECKM OBECNeUnBAET HAKAYMBA-
HUE BO3AYXA B MAHXETY [O 30paHee 3a-
LAHHOTO  [ABMEHMWS, MPEBbILLAIOWErO
06bIYHOE 1S AAHHOTO NAUMEHTA CUCTONMU-
yeckoe [JABMEHWE, A 3ATEM MABHOE
CTPOBMMBAHME BO3LAYXA M3 MAHXETb. B
npouecce CTPOBIMBAHUA TOHOMETP (B pe-
anbHOM macluTabe BpemeHm) NpUHUMaeT
CUTHQN C YOCTOTHOTO AATYMKA ACBIEHMS W
BLINONHAET ero umbposyilo obpabotky. B
TOHOMETPE PEeanM30BAaH OCLMIOMETPH-
YEeCKM METOL, UBMEPEHUA CUCTONMYECKOTO
M OMACTONMYECKOTO fABMEHUA. ToHOMeTp
BbIAENAET MYSbCOBLIE BOMHBI, AHANU3UPYET
UX AMIAUTYLAY W LIMTENBHOCTb M NPOU3BO-
IUT M3MEpEeHUe Creayioux NapameTpos
APTEPUANBHOTO [ABNEHMS: CUCTONMYECKOro (BepxHero)
ACBMEHUS B MUITIMMETPAX PTYTHOTO CTONGA, AMACTONMYE-
CKOTO (HMXHErO) ACBNEHUS B MUINIMMETPAX PTYTHOTO
cTon6a, CPeaHen YaCTOThl CEPAEUHbBIX COKPALLEHMH (Myrb-
ca) B yaapax B MUHYTY.

Mo OKOHYAHWMM KAXAOTO UBMEPEHUA TOHOMETP UHAM-
unpyet pesynbratel Ha XKW v sanuceiBaeT ux 8 apxus, B
koTopom xpaHsatcs 10 nocnegHux pesynsTaToe usmepe-
Huit. Conepkumoe apxmBa MOXET BbITb TPOCMOTPEHO HA
XKW, uto nossongaet npocneants 30 U3MEHEHWEM AABNE-
HUS NAUMEHTA B TEYEHWE ONPENESIEHHOTO BPEMEHMU.

ToHOMETP TaKXE MMEET BHELIHWMI NOCIEAOBATENbHbINA
uHTEpbEnc u moxet GuiTb nogkmoyeH k nopty RS-232
NEePCOHABHOMO KOMMbIOTEPA Yepes CNeuMansHeIi aaan-
Tep. B 3Tom cnydae otcueTsl curdana, nonydaemsie ¢ ua-
CTOTHOrO AATYMKA ACBMEHUS B MPOLECCE U3MEPEHMS, MO-
ryT 66iTb nepeaans 8 [1K u Bnocneactesnn npoananmsmpo-
BAHbI C MCMOMb30OBAHUEM CMELMANIBHOTO MPOTPAMMHOIO
obecneyeruns. DTa BOSMOXHOCTb MCMOMb3yeTcs Ans Co-
BEPLUEHCTBOBOHUSA QIITOPUTMOB WM3MEPEHMS, Peanu3o-
BAHHbIX B TOHOMETPE.

ToHOMETp MMeET TP pexmnma paboTsi: TECTUPOBAHME
1 KaNMBPOBKQA; M3MEPEHUE U MPOCMOTP APXMBA NPeabiay-
LUMX M3MEPEHUI. PEXMM TECTUPOBAHMA U KANMBPOBKM UC-
NOMb3yeTCst TOMbKO MPU M3FOTOBIIEHUM TOHOMETPA M HE
MOXeET BbiTb BKITIOYEH Nonb3oBaTenem. B pesynstate ka-
NMBEpPOBKU GOPMUPYETCH TABIMLA M3 HECKOMbKMX 3HAYe-
HWI STANOHHOTO JABEHWS U COOTBETCTBYIOLLIMX 3HAYEHMH
4ACTOTHl CUrHANA, GOPMUPYEMOTO AATYMKOM AABIEHMS.
MonyueHHas Tabnmua coxpansetca so flash-namatm muk-
pokoHTponnepa. [lepen usmepeHmem TOHOMETP MO 3TOM
TabrMue aBTOMATUYECKM BHIYMCTIAET KOIDDULUMEHTBI KBA-
APATUYHOM 3ABUCHMOCTH, ANMPOKCUMUPYIOLLEH XapaKTe-
PUCTUKY UCMIOSb3YEMOTO ATYUKA AABMEHMS.

Mocne BkMOYEHUS TOHOMETP ABTOMATUYECKH NEPEXO-

w



CPE[ICTBA UBMEPEHUM

9)KmE

Ne 10, OKTIPb 2001

IUT B PEXMM M3MEPEeHMs, 4TO ynpoluaeT paboTy C HUM.
[lns Bx0Ra B pexmnm npocmMoTpa apxmMea HEOHXOAMMO Mo-
cne BKIIOYEHUsSE TOHOMETPA HOXATL M YAEPXMBATL OfHY
M3 KHOMOK YNPOBAEHMS.

Ynpasnexre paboTon TOHOMETPA OCYLLECTBASETCA C
NOMOLLBIO ABYX KHOMOK, HOXOAALLMXCS HA €ro nepegHen
NAHEenNM, U He NPEACTABMAET CIOXHOCTH AAXE AN HEMOA-
rOTOBNEHHOrO nonb3osatens. HasHauyeHue kHonok u co-
otsetcTaytolme usobpaxerus XK nnankatopa nogpob-
HO OMUCAHbI B MHCTPYKLMM MO SKCMIYATALMM.

OnuCcaHHbIi TOHOMETP NPEAHA3HAYEH M UCMOMb30-
BOHMS KOK B MELMLMHCKMX YYPEXAEHUAX, TOK M B LOMALL-
HUX YCITOBMSIX.

ToHOMETp npoLuen MeauUMHCKue UCbITaHus 8 VHCTH-
Tyte kapauonormm um. Crpaxecko AMH Ykpauusl, Mn-
cTUTyTe cepaeuHo-cocyamctoit xupypri AMH YkpauHe,
3aperncTpupoBaH B [ocynapcteeHHOM peecTtpe cpeacTs
M3MEPUTENBHON TEXHMKM, LOMYLLEHHBIX K MPUMEHEHMIO B
Ykpaure, nog Homepom Y 1238-99 u ceptuduumposan 8
cncreme YkpCEMPO. ToHomeTp pekomergosan Komute-
TOM MO HOBOM MEAMUMHCKOM TexHnke M3 YkpauHsl ans
BHEAPEHUS B MEAMUMHCKYIO NPAKTUKY u BHeceH B [ocy-
LAAPCTBEHHbIN PEECTP U3LENMA MEOMLUMHCKOTO HA3HAYE-

HUA, perucTpaumoHHoe caupeTensctso Ne 799/99.

Cemericteo MSP430 aktmeHo passusaeTcs, perynap-
Ho nosensioTcs Hosble Bepcun MK, OgHa us nocneaHmx
HOBUHOK — koHTponnepsl MSP430F4xx c flash-namatsio 1
nHtepdercom XKW, Mx ncnonbzosaHve nossonut co-
KPOTUTb KONMYECTBO HEOBXOAMMBIX MUKPOCXEM U PA3Me-
pbl 3nekTpoHHoro 6roka. B HacToswee Bpems asTopamu
Ha ocHoee 3mux MK Bepetca paspaboTka sepcumn ToHO-
METPQ, BLINOIHEHHOTO KK OAHO LENOe C MAHXETOM, HO-
JEBAEMOM HE HA MMEY0, a HA KUCTb NAUMEHTA. TAKOM TO-
HomeTp ByaeT sHauuTenbHO ynobHee Ans Nonb3oBaTe-
nen, ocoberHo noxunsix. ABTOpbI HapeloTca onybnmko-
BATb 3TOT MATEPUAN AOMOSIHUTENBHO.

bonee noapobHyo MHPOPMaLMIO O TOHOMETPE MOX-
Ho nonyynts 8 MKHII "PEEYC”, ten.: (044) 298-43-815,
(044) 298-42-837 wnmu B cetm MHTepHeT no ampecy
htto.//cad.ntu-kpi.kiev.ua/~dsplab

JIUTEPATYPA:
1. EN. Ceuwenko. Mamepenne aptepransHoro goe-
NEHUS B KITMHKKE M [OMO: NPEUMYLLECTBA M HEAOCTATKM. —

«Mepuunnit purok», Ne 3/2000.

N3MEPUTEJTbHBIE NMPEOBPASOBATEN SITRANS P *

WUsmeputensHbie npeobpasosareny Sitrans P npumensiorcs ans
M3MepeHms 4asneHmns, abCOMOTHOrO AABEHUS, ANOEPEHUMATLHOTO
[QBIIEHMS, CKOPOCTH MOTOKA, A TAKXE CTENEHM HAMOIHEHMS PE3EPBYAPOB.
OHu npuroaHs! 4ns MCrosib30BAHUS KK B HEATPASbHBIX, TAK M B Arp€CCHBHBIX
cpenax. BeixoaHeIM curHanom SBRSETCs TOK, M3MEHSIIOLLUMICS B AMATNA30HE
o1 4 go 20 MA nponopuMOHAbHO U3MEPSIEMOMY AABIEHMIO MM KOPHIO
kBaapaTHomy m3 Hero. [peobpazosaren uMeroT MpoYHbIN KOPYC,
YCTOMYMBBIN K HOPYXHOMY AABIEHMIO 1 MPEAHA3HAYEHHBIN ANIS MPUMEHEHMS
BO B3pbIBOONAcHOW 30He 2. OHu COOTBETCTBYIOT TPEGOBAHMAM
COBMECTUMOCTH, YCTAHOBIEHHBIM EBpOnEerickum kommuteTom no
cranaapmmsaummn CENELEC. Jlng napametpuzaumm ucrnosnb3yoTcs Tom
KHOIMKM M BCTPOEHHbIN LingpoBosi mHankatop. Bosmoxra Takxe
NAPAMETPU3ALMS C MPUMEHEHMEM KoMbloTepa mm HART- kommyHukaTopa.
[uranme npeobpasosatens OCyLLECTBASETCS OCTOSHHIM HAMPSXEHUEM OT
10.5 no 45 B. B Hacrosaweri nybnnkaumm paccmotpeH npeobpasosaress

Sitrans P cepmm DS Ill gns nsmeperus aasneqms.

A. MenbHnyerHko

rOHANMM, MPOMOPUMOHANBHO MPUIO-
XEHHOMY aasneHuio. [lonydyeHHbii
SMEKTPUYECKMI CUTHAN YCUITMBAETCS,
a 30TeM OUMPPOBBLIBAETCS C MOMO-
weio AL Lindposas nHdopmaums
BOCTPUHUMOETCS  MMKPOKOHTpOsne-
POM, KOPPEKTUPYETCS AN YNyHLLIEHUS
JIMHERHOCTU UM YMEHbLLEHUSA 30BUCH-
MOCTM OT TEMMNEPATYPbl U NMOCPEACT-
som LIAI npeobpasyetcsa B sbixoa-
HOM ToK B ananasone ot 4 go 20 MA.
PesynbTartel MSMEpeHuit, NapameTpsi
HOCTPOWMKM M APYTMe AAHHbIE 3ANOMM-
HaOTCs B ABYX 3Y, COXPAHSIOLLMX MH-
bopMaLMIo NpU BLIKIKOYEHUM MNWUTA-
Hust. C NOMOLLBIO TPEX KHOMOK HACT-
pOMKy napameTpos npeobpasoeare-
N9 MOXHO MPOW3BECTU HEMOCPEnCT-
BEHHO HO MECTE ero UCMONb3OBAHMS.

BxogHoe paBneHue yepes pasge-
SIMTENBHYIO MEMOPAHY M Crneumans-
HYIO XXMOKOCTb BO3AEMCTBYET HA W3-
mepuTensHylo Membpany. Haxops-

LLIMECS HO HEM YeTbipe Nbe303NeKTPU-
4ECKMX PE3NCTOPd, COEAMUHEHHDBIX MO
MOCTOBOW CXeMe, M3MEHSIIOT CBOE CO-
npotvenenue. [lpu npuknagsiBaHum
HANPsSXXeHUs K AMArOHANM MOCTA HO-
npskeHne, CHUMaeMoe C APYron Ana-

* UntepHer, nutepaktusHeii karanor ¢pupmst Siemens,
agpec: hitp;//mail.ad.siemens.com/de/guest/index.aspZnodelD=3000152&lang=de

&

Mamepsaemas BenuumMHA, a TAkxe
BCnomoraTensHas uHdbopmaums (co-
obuieHms 06 ownbkax 1 ap.) otobpa-
XAETCH HA UMPPOBOM MHAMKATOPE.
MpenycMoTpeHa 3aWmTa OT U3MeHe-
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