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ZigBee-modems: ETRX2 ywe ussecmibi
Ha pocculickoM poinke. Panee 8 [1] pac-
CHOMPUBOAUCE OCHOBHBIE NPUHUUNBI
nocmpoenus BGecnposodnod cemu Ha
ux ocHose. HocmoAwos cmambsA noc-
sAwWena obcymOeHuUI0 BOIMONHOCTIU UC-
nonszosanua ZigBee-wodemos Ges sHe-
wiHez0 MUKPOKOWMPOANEPA U aHanusy
pelynsmamos mecmuposanun ModeMos
8 3HepzocOepezaIowUx PeMuMaX.

Ocobennoctu Mopemos ETRX2
Zighee-monenees ETRX2 (puc. 1) cosmemmasoT npensy-
wecTea nepeaceoit Texsonorui Ember nocrpoennn
Becnpononmeix fHencTHx cetedt Zighee ¢ mpocToToit
HCMONL3IOBIANA # Boratof GyHKIHOHANEHOCTRID,
KOTOpEie DBECNEHBARTCA RONOMHKTENLHEIM BCTPO-
£HHEIM TPOrPAMMHEM 0DeCTeEHHEN NPHIKIATHOD
yposna xomnasnn Telegesis.
BaxHeiM npenMymectsoM Monemos ETRX2 suns-
£TCH TO, WTO JAN0KEHHAR B HX OCHOBY MHKPOCKEMA
EM250 obwennHAeT Ha OHOM KPHCTANNE NPHEMD-
nepenatiHE Zighee H MHKPOKOHTPOMNED C HHIKHM
auepronoTpelnenies. 31o obCcToRTeRLCTED NOIBO-
| nser Monemas ETRX2 HMETh PEKOPIHO HI3KME TORH
noTpebienna B cnAmeM pexnye. Hanpusep, npn
alMANHL MHEPOKOHTPOMLIEPE H NPHEMONEPEIAT-
UiKe, HO MpoNoTEatomes paboraTs suyTpernem RC-

renepatope Toxk notpebnenns cocrannger 1 MeA.
B tafinune | npueenensl OCHOBHLE TEXHHYECKHE

XAPAKTEPHCTHEY A0A Zighee-monemon KOMIAHHE
Telegesis. Cnenyer oTMeTHTS, 4TO Monemu ETRXZ
HMEOT JIOCTATOMHO BRICOKYID MOIIHOCTS NEPENaTHH-
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Tabnwua 1. OcHoBHbE TEXHWYECKIE XApaKTEPCTIRK AnA ZigBee-mogemon komnanue Telegesis

Zigbee-mogembl ETRX2
komnaHum Telegesis:

¥a 3.2 MB7 (5 b} ¢ XOPOLIYED Yy BCTEHTENBHOCTD, 410
obeCneHBaeT JATEHOCT CRATH MEXTY YANAMH CETH
Ha OTEPHTOM NpocTpancTse Ao 300 . Honsle Mone-
sbi ETRXZ-PA HMEIOT RONOAHITENLHLIA BCTPOSHHBIR
FCHMHTEAR MOUTHOCTH. 70 NOSBOTHAC YBEANTHTE X
PARAYC OXBATA RHE NOMEMEHHA 10 800 M.

Aapos ecTposHMore nporpaMMHore obecnesde-
uns monemos ETRX2 ssnsetca crex EmberZNET,
KOTOpHIT 0BECIeHBIET BOIMOKHOCTE NOCTPOEHHA
NONHOUEHHOM AHEHCTOR ceTH BonLmnx pasuepos
€ PeTPAHCIRIHEN, ABTOMATHYECKOR Oprasmaanmed,
CAMOBOCCTAHOBNEHHEM H 3AMHTON JaHHLX, 3 TaK-
HE € BOIMOEHOCTEIO PEATHIANNE GaTapefitex 1 Mo-
BHALHBIK Y3ROB.

Berpoenioe nporpasmeoe obecnedente nprRKRad-
HOTO YpoBHA Ang monesos ETRAD ywe manucano
unmerepami Telegesis # HIHAYANRHD JATPYREHD
B KRALIT MONEM.

Ynpasnenne paboToft monemos ETRX2 oprann-
30BAHO TPH NOMOUIH NPOTPAMMHPOBAHKA KOH-
GHIYPAUHOHHEX PETHCTPOB, AOCTYN K KOTOPHIM
OCYIIECTBARETCR MO PARHOKAHATY HAH N0 NPOBOIL-
HOMY NOCTEN0BATENHOMY KaHany nyTem Habopa
HECIOEHBIE. HO XOPOIID MPoTyManHkee AT-gomann,
koTopue nonpofiHo paccMaTpusaTHcs panee (1],
Kpose cuctens AT-koMann. nikeHeps Telegesis
npenycxoTpens Babop THIOERX cleHapes paboTu
yana becnposoaoR ceTH, KOTOPEMH paspaboTing
BecnpoBOAHOR CHOTEME MOXET NOALIOBATLCA KAK
rOTOBKME NOANPOrpaMuami. 3Ty ocobeHHOCTS
monemos ETRX2 paspaboraunkn Telegesis masu-
BAI0T BCTPOEHHON ByHRUHOHANBHOCTEE (Built:
In Functionality).
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KOMMOHEHTBI

Puc. 1. ZigBee-mogeme
ETRX2, ETRX2USB, ETRXnCF

BorpocHnas dyHELMOHATEHOCTS Monessos ETRY2 aris-
EETCH EL1 QEHIM FO TTPEHAVILECTROM, TaK KIK O3BOTRET
MCHCNIE30RATH X Be3 BHEIIHEND MHEPOKOHTPOAIEpa,
0 aTenk0 obaerwaeT pabary ¢ HiMi

DprauuaaLHm aboTbl

mogema ETRX2 Ge3 sHewHero
MHUKpOKOHTpONNepa

Yaen Zighee, noctpoeniuii na base monema ETRX2,
uoseT 0RaNaTh CROME YIONHO CIORHOM yHKLNG:
HANBHOCTBI. ATrOpHTM paboTh MoneMa, 3 TIKKE
BCETD Y303 CeTH. KaK 3aKOHYEHHOTO YCTPORCTES
MOKET 3AMABITHCA BHEMHNM (N0 OTHOMEHHIO K MO
aesy ETRX2) muxpokosrponnepor. Onsako & Gomk-
LIHHCTEE PEATKHEY CTY4ICE ANropHTs pabote bec-
MPOBOIHOTO Y312 MOMHO ONPEIETNTS CREIYIONHM
uﬁpam: MOAEM BHMOAHACT O0HY HAH HECKOARKD
CTAHBAPTHEL 4R34 [PH HICTYIEHHH KaRone-1ubo
3 CTaHRAPTHEX cobuTai

B noxysmentaunn Telegesls [2] nonpobuo onncano
OKONO MATHAECATH THIOBKYX CHEHAPHER, KOTOPME
MOWET BHNOAHATE MOAEM, H ECATY CTAHRAPTHEX
CobuTHIL KOTOPHE MOTYT BL3BBATH BRENOTHEHIE
ITHX iTﬂHMP‘I’HHI I:].I.EHEPHI‘.‘B.

CoBuTiHeM. HEWUMHPYRWAM BHIOTHEHNE KaKoro-
anfo CTAHAIPTHOTO CHEHAPHA. MOKET CTYKHTD Cpa-
GaThiBaHEE ONHOTO HI BOCHMH MONBIOBATENBKHX
TafMepos Moaema ETHX2, nepenas CHriana Ha oo
#3 BX0A08 npeprsanis (ROOVD san nocryaenie Bafi-
Ta N0 NOCIEA0BITEALHOMY Kamany. Kaknosy nonsio-
BITENLCKOMY TARMEQY 1 KIRI0MY BXOTY [TPEpEBIHIME
CONOCCTARAEH KOHGHTYPALIMOHHLI PEFHCTD. B ROTO-
IR TIPEARIPHTENBHO 3AMHCWBAETCN KO COEHAPHA
paBOTH MOZEMA MOCAE MPEPMEIHHS.

B Tabanne 2 npencrannes KpaTKi NepeyeHs 0CHob-
HEX FPYIN THOOBLX CHEHA[HED.

Taknn obpazoM, MOIEM ¢ JANAHHEM HHTEPBATOM
BPEMEHH HAH N0 BHEMHEMY CHIHANY MOKET Bbi-
TOMHATE NEPERAYY OTCHETOR €O CBONX UHpPOBKIL
H AHANOTORBIX BXOA0E HA LEHTPaNbHE y3en cbopa

Tabnwuya 2 MNepeiens OCHOBHBIX MPYNN THNOBLIX CUSHAPHER

NAHHHEY CETH, SATHPOBATH 3TH OTCYeTH. obHOB-
AATH COCTORHME CEOHX BHBOM0R B COOTEETCTRHM
C NOCTYNHBIIEH N0 PAINOKIHATY WHpOpMatnei,
MEPENABATE N0 PAIHOKIHANY LIHHKE, NOCTYNAN-
[IHE WY MPOBOAHOTD NOCAEA0RITEALNOND KAHANA.
Mones MOKET HIMEPATE ANHTEALHOCTE MOCTYIA-
FOLLLH BXOIHEIX CHIHANOB H (IOCKITATE PEIVALTATE
HAMEPEHHA HA NEHTPaTEHEIL yaen chopa nanubx
ceTi. HakoHell, MoaeM MOXET BHNONHATE 0NEpa-
LI 110 KOPPEKIE CBOHX 43008  oTo0pasaTh nps
MOMOMN BHEHHY CBETHIHON0E CROE COCTORHHAE,
OIHCIHAAA BCTPOSHHAR GYHEINOHATEHOCTS NO380-
ARET BO MHOCHX CIYH28X NOCTPONTE y3en Bbecnpo-
BoaHol ceTil Bea HONOMbI0BAHMA AONOIHHTENLHOM
BHENHEND MHEPOKOHTPORAEPA.

Taxme BCTpoCHHAA PYHEUHOHANLHOCTE 2ighee-
seonemos ETRX2 nonesHa. e cHi HCNOMb3YRTCE
ANE oCHaLleHHs panee paspaforanumy nprbopos
€ MOCTENOBITETEHAM BRXOI0M C HEALKD WX HHTErPa-
it B Gecnposomnyio ceth. [pH 3T0M J43CTYED HET
BOIMOKHOCTH HIMEHATE Nporpasmioe obecneyenie
MOTEPHHIMPYEMBL VOTPOrcTs, B 3moM cryuae 1amanme
HAMATHHAL KOHJUIVPALHOHHEX KOM2HT 18 MOREMa
ETRX2 MOHO BUINOMTHWTS NPH TOMMIIH 3A0HEHHOT
B HETD BCTPOSHHOH (yHEIHOHATKHOCTH
BerpoenHad hyMEUHONANLHOCTE MoseMos ETRX2
iateeT Gonuioe IHAYEHIEE I AR PLANIIALIHE YCT-
pOfcTE ¢ DaTapefinbiM NHTAHNEM, TAK KIK N0380-
AALT EIE‘E AONOTHHTEARHEX KOMAH OT BHEMHED
MHEPOKOHTPONAEPA OPraHH30BaTE UNKIHYECKOE
npofyxneHHe MONEMOR, BRNOAHEHHE 3A0AHHAX
dyHEIN # NEPEX0 B PERHM NOHILEEHHOTD 3Hep-
ronorpebnennd.

TaGnwuwua 3 PeswMb aHepronoTpednesun

Hon Onwucanwe cuesapun pabors mogena
I Fﬂu 1 Cmun_u: TAMEPOM MM NDENLIBAHNEM HE CEAIAHD HHKAKHK onepalwi
0001 - 0008 MIMEHEHME DEXHME JHEPTONOTREOREHMA
0010 -0011 Janpoc K POAMTENLCKOMY YENY O HARMYMW B ero Gydepe coobuenwia
ANA ANPOCHYBLWETOCAY SO4EPHETD yana —
0012 - 0013 Mpeacraanexye yenTpansHoro yana [Sink) chopa aansix
(WwHpOHDBELATENLHAA PACCEITKE)
0014 MpoBEPTS, MMENTCA MW B CETH APYTWE yankt EChm HeT, To noKkHyTL CeTe
0015 Emumnmmmwmmmwmwmu
ONPEAENNTS, KAKWE CYWECTEYIOT CETH, i NPMCORNHHWTRCA K NOAXOIRILER CETH
0016 PaapeiwnTs NPHCOSLNHERWE K CETH APy yINos Ha B0 cexywa
8 %ﬁ ﬁﬂ;:a WaseneHwe cOCTORHNA UMDPOBE BLIBOR0S MOLEHE
Mocsinka OTCHEToR C UWPOBLIX M AHANOMOBLIX BXOA08 UNN LAHHEIX
D100-0113 W3 BHYTPEHHWX PETUCTPOB MOAEME HA UEHTPENbHEA yIen chopa AanHeX [Sinc).
BoamomHo JaTuposasue oToHeTos
OToSpameEHHE HaE BHEWHH BLIBOSEX, YIPaanARALME COETOTHOAIMM
0200.0201 CTATYEA MOAEMA (NPHCORAMHEH, HE NPHCOLAMHEN K CETH) M 0UIMBONHL COCTORHWA,
Onepauum ¢ TARMEDAMIA: JANYCH, CCTAHOBKA, NEPECHUTKE COCTORHMA TARMEPa,
2000. 400x,-405x @ TAHHE TEKYWHX OTCHETOE C UWPPOBLIX W SHANOMOBLY BX008
B uesTpamHKf ysen copa ARt Genpumcmi com
2001 Mepecuinia yHaIaHHOM KOAWMECTEA BT M3 NOCARANBATENLHOND KAHAND
Ha UgHTpanbHsR y3en cliopa faHxbix
- Brnonsenme AT-KOMABHE, NPEABAPHTENEHD 330AHHSIX
e B0 BHyTPENIIX ErCTPaX MORENa

WUcnons3osanue MogemoB
ETRX2 B 3Heprocbeperarmumx
pexumMax

Maoness ETRE2 nocrpoesis Ha Gase sprcrama EM250,
EOTOpPHI conep®nT npuemonepenaring Zighee
H 16-pasprIHEi MHKPOROHTPOLIED C NOHIEEHHBM

IHEPrOMOTPEAREHHEM B aCIIALLEM» PERHME.
CTpeMACh MAKCHAMTEHG HCTOMKSOBITE TPEHMYILIECT-

ga Basoeoro kpuctanna, paspaboranxn Telegesis
npeaycamotpenn ana Mogemon ETEX2 wetwpe pe-
HHMA IHEPTONOTPEEMEH R, KOTOPHIE TPEACTARMEHY
B Tabmime 3.

Tekyiuufl pexnd IHepronoTpebaeHia Mogema
JAMILTCA MYTEA JAMACH HOMEDPD PEXNMA B IHEPTO-
JABHCHMBIE PErucTp 529. MOCTYNHLIR NS MTEHHA
H SAMTACH N0 PALROKIHANY H POBOANOMY NOCTEN0-
BaTensHOMY Kanany. [ocae nepelaricy conepoks
MOT'0 3TOT0 PEFHCTPE PexuM 3HepronoTpefnenig
MONEMA MEHAETCA HEMEINEHHO, [UTR YOpanteHns
pexuMoM JHepronorpebnenns monem ETRX2
HMEET TAKHE IHEPrOHEIABMCHME perncTp 52A.
CONEPRHMOE KOTOPOrD (ePEnCLBASTCR B PETHCTP
$20 xamani pas nocne chpoca. Kpome Toro, mase-
HEHHE PEXNMA IHEPronoTpefaeHis BOIMORHD
TP HACTYIUNEHHE ORHOTO 13 CTAHAIPTHE CODb-
THil: COpoca NpoUEcopa. BHENIHETD NPEPHBAHIA,
cpabarueanne TaiMepa HAK nocTynnenus Bafita
N0 MOCIEROBATENLHOMY KaHany,

O4eHE BHHMATENRHO HYRHO 0THOCHTECA K BTN
S08IHHI0 PERHMA 3, TAK KaK 1OCIE NEPexona b 3ot
PEXHM BHYTPEHHHE PETHCTPR MOIEMA CTAHOBATCA
HEQOCTYITHBIMH HIf [0 PAAHOKIHANY. HE N0 NPOBOa-
HOMY EIHATY. HH [0 NPEePRBIHA0 OT TaAMepa. Bufmy

Pescim FFD, COD MED, SED, no PAN

MK Papso Taitmepsl MK Pagmo Taitmepe
0 | PaSoraer | PaSoroer | ONPCACREICR | pajorger | aCnum | DPCACARETER
1 Kniﬁﬂﬁ PaBioraer r?n:[:;g?:ﬁl XonocToi xo «Cnure ﬂ:ﬂiﬁ:ﬂl
2 Curs | «Coume m S «Crure | Cnpepeanerca
3 | «Cowr «Crwrs Buikanres #Crwre Crurr | Boimovens |




IS FTOND PERHMA MOKHO TOSKKO MyTeM chpoca Mo-
SESe3 M NP NOMOILH BHEWIHETO NPepPHBAHHA,
B0 TOTLED (IPH YOLOBHH, SCTH 34PAHEE B COOTBET-
ETEUnIT PerfcTpax Balio onpeneneuo, 910 B oT-
B =2 5TH COBLITHA MONEM [O/KEN sIPOCHYTHCRS,
SESoMERM, 4T0 B ceTH Zighee moryT npmcyT-
2Th CIEDYIOUIHE THIIE YCTPOACTE: KOOPIHHA-
iCoordinator — COO). mapwpyTraarop (Full
Smmevion Device — FFD), komeqnoe s3acumaiomess
sezpoiicr=o (Sleepy End Device — SED), mobunsnoe
Esenne yerpoficrso (Mobile End Device — MED),
S=mmearaiiA Zighee npennonaraet, Yo KoOOpIH-
P MADITPYTHIATOPEL, KOTOPKE OCYIICCTRARKT
S0 CO0BMENHIl B CETH. HE MOTYT nepe-
B «COAMIMIs PEkiM, TOMM3 KK KOHEYHEE
1 MOTYT #33CHITIAThS,
ITOM ECAH B CETH MependeTcd coobmenne
CESIHT» KOHEYHEIR YL, T0 0N COXPAHAETCH
£pe POANTENBCKOrD MAPLIPYTIHIATOPA. Caenya
W SOTHEE. EDOPIHHATOP H MAPUIPYTHIATODG HEt-
HE JOTKHE NEPEXOINTE B PEXHMB JHEPrO-
I stnenna 2 1 3.
Smsaxo mukenepu Telegesis coxpannan Ity nos-
mmocte. lootomy paspaboranr Becnposonnod
=2 Base monemos ETRYZ ma yposue caoe-
i MOKET CHHXPOHHO NEPEBONHTH
CETH. B TOM YHCAE W MAPIIPYTHIATOPH,
mhtiie PEKHM.
BeT HeoBXOAHMOCTH HCNONBIOBAHAA IHED-
EEESEPETAIOMINK PEKHMOR, TO MAPIIPYTHIATOPS
me==z2 paforaioT o HynesoM pesnme i norpefing-
o 35.5 MA
&= CROMCHON 3anaveil ABNAETCE OMEHKA IHEPro-
SDNEHIN KORETHEX YCTPORCTE, KOTOPbIC AaKe
FENSER0M PeXHME SHEPTONOTPebneriR yepRHEI-
EPHEMONEPENATYHE B BUKNIOYEHHOM COCTOA-
ToE DOTpLOREHNHA NPH ITOM COCTBARET 9 MA.
K 0 YCTPOICTBO BRIDMAET NPHEMONEpeaT-
S TOTLEO 43 BPEMA NPHEMA 1 Mepenaun coobe-
2 TRCKE 50 BpeMA cRanHporannd sdupa. B ati
s TOR noTpebnen s no3pactaet 1o 36 MA,
a0 Ember 1 Telegests ARmaeTon Manbifl TOK 3Hep-
DECIMEHHA BOET0 MODEMA B s(TIALIENM DEXTME 2,
S mposoTEaeT paboTarh Taitkep, npenHatHAYes-
i 2 «mpobvanerits Monesa Tox norpefinens
PERGEME SARHCAT OT TOTD, KAKOH HCNOMLIVETCR
STETOp 374 TRKTHPOBARHA NEypeorn Tafimepa. Ecmn
ESPETCR SHELIHAT 00807 KEAPUEBLI PEI0HTOP.
B penue 2 e npestanet 1.5 srA. [IpH scnoe-

IT0EeH

08K ByTpesseno RC-renepatopa Tok norpefiners
He npessimaeT | MEA.

Taxwe ANK ACCTHREHH MHHHMANRHOTO JHEPro-
notpebnenna yana coeunanncrsl Telegesis nasor
CAENYROMNE PeROMERTALIHA:

* BCE HEHCIMBYYEMAIE BXO{LYBRIXOTH MONEMa He-

ofxomMe cRoRdHIYPHPOBATE Ha BHIBON;
* W[ONTAHYTE® BXOMB K MHHHAM THTAHHY;
* APHCOCTHHITS Brtpon SIF_MOS] sepes peancrop
10 kOM K =3emnes,

[inR oueHKH CpenHero IHepronoTpebaenun Komney-
HEIX YCTPONCT M BPEMERH HHINH #x Bataped ui-
wereps Telegesls npusonat & noxysenTaimn [3)
PEIYNLTATEL HCMWTAHUA Moseson ETRX2,
JEcnepUMEHT JARNI0WANCH B Cenyioment. Mogeny
ETHRX2 3anasanst ponk KOHEYHOTO «1ACKNAOMEnos
yerpoitcTea (SED) n nepeBoTIH ero B Pekis foHi-
#eHHOro 3pepronoTpefinenig 2. Jates nHKTHYCCKH
MODEM «MPOCKNANCA= H BRMOAHAT OWH W3 CTaH-
MAPTHHEY CUSHAPHER. & HMEHHO OCYIIECTRAAN O
POC PONHTENLCKOTD Y313 Ha HanHqHE B ero Bydepe
kaEux-mibo coobutenni. Tox norpebnenns npn
ITOM KOHTPONHPOBANCR MYTEM HIMEDEHHA NANCHHR
HANPRKEHUA HI BHELIHEM PEIHCTOPE HOMMHANOM
10 Om. Ha prc. 2 0 3 NOKAKHE OCLHAROPAMMB
NAHHOTO IKCNEPHMENTA ANA CAy4aes. Koraa s By-
drepe ponuTensckoro yana He Buino coobuenni
u korga Tam B0 onko coobuienne. conepxanies
kpome crywefinon nudopmatm 30 Gaiit noneanix
AaEEkx # 8 baiT anpeca. BuaoHo. ¥To Beck KN
COCTONT H3 HECKONBEMX a3, CHIYAN2 MOfEM Ha-
XOQKTCH B «IAYDOKOM CHEs, JATEM «IpOCHNaeTcas
€ro MEKPOKOHTPONNED (30ECh ¥ OCUMAAOrpaMME
MeHAETCA MaciuTaf), KOTOPEIR FOTOBHTCA K TOMY,
urofisl noctars coobtienie. 3aTem MoneM NoCKAET
POIHTEALCKOMY Y3V 3aNPOC M CPATy CHOBA BLIKAI-
H3ET MPHEMONEPeIaTINK, PORHTENLCKI Y31 HEKD-
TOpoe BpeMit 06PaBITHBIET 3ANPOC M ZATEM NOCHINI-
7 ceofl oTeet. Monew 1:abnaroBpesenno snYaeT
TIPHEMHVK UL DOTy9enns oteera B onpaae nomyye-
HHA COOBIENNA HEKOTOPOE BPeMs 3TPANHBAETCH
Ha ero o6 paboTiy. # 3aTeM MOEM CHOBI NEPEXOIHT
B pERHM CHA. [INNTENBHOCTH | TOKH notpebnenns
AR Kawaon gazs npencTannens B Tabnine 4,
MonaTio, ¥To Cpennnil Tox noTpefncHna Monema
IABNUCHT OT HHTEPEANA BPEMEHH MERNY OTPOCIMH.
B rabnmme 5 npeBeteHs 3HAYSHAR CPETHETO TOKD
noTpeGReHnA B JABHCHMOCTH OT MHTEPBINA MeXIy
OMPOCAMH [UA JEYX EIPHAHTOR IRCIEPHMERTA.

1 aBamuya & [A0MTeNEHOCTA W TORK NOTREBNEHMA

Pemim Tok noTpefnedun - _BFE"R :
HeT coobiyeHnn ogHo coobwense
1 mith, ? 7
9 mA 46 mc 46 me
36 mA 600 ke GO0 mMuc
| 9 mA | i me 4 me
36 MA | 4 M 32 mc
9 A | - 20 me
1 Muh 7 7

pEaA onNpoca

Cpeanni Tox suepronoTpebnennn
npw oTcyTcTEMA cooBuenun, MA

TaSamuya 5 Inauenns cpeaHero Toxa notpefinenna

Cpeanni Tok noTpebnenmn,
NpH HANHYHI CoOBWEHNUA, HA

05¢c 047 255

2c 0.12 0.70
Egr 0.06 035
Bc 0.03 | 0.18
R 0,005 | 0.025

Puc. 2. B Gydepe pogurensckoro yana
HE MOMEHT ONPOCA HET CODGLEHME
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Pue. 3. B Gydepe pogurensckoro yana
WMBETCA ORHO CoobieHwe

[anHie PesyAbTATE NOEAILBOT, YTO YCTPOFCTED
Zighee, nocrpoenuoe Ha mofeMax ETRXZ, Gonkuiyio
HACTH EPEMERH HAXOAANIZECA B PEXHME IHEPIONG-
Tpebnenna 2 H NPOCKNAKILEECA OIHH Pa3 B Mi-
HYTY ANA nepenads HoH NoAY9EHHR HB‘E-(J?:I BIIOrD
coobteritn. Mowet paborath Bes cuernl Batapeex
HECKOMBED NET.

AHANOTHMHLE IECOEPIMERTH 1A pekumMa 3 npa-
BOAAT K NOXOMHM PEIYARTITM 33 HOKAOHEHEEM
TOTC, 4TO B =CNAUIEM= PEXHME YAIETCH IEOHOMHTS
AononHuTentHo 0.5 MEA 33 CIET OTKMEDNCHHA Tait-
MEpa.

ChemyeT OTMETHTS, 4TO ONHCIHHBIE JKCNEPHMENTH
NPOBOAMIHCE B CETH C HEIHAYHTENRHEM TPAGHECM.
Mpu pacuetax 3uepronoTpebieHna B peansiof cuc:
Tente HeOBXOIHMO YHHTHIBATh, 0 [T YBETHYEH N
KONHYECTHA VAROS B CETH 3HepronoTpebnense kax-
AOTO V3T MOKET BO3PACTH, TAK KAk notpebyerca
BHIMONHATE AONOAHHTENLHEE ONEPALIHH, CBAIAH-
e ¢ obpaborkoi Ko,

B 3agmioqenHe XoueTcd ele pas nomiepEHyTL, 910
monemn ETRX2 ofinanator soesn npensymecT-
s Texnonorss Ember. 1o ects nossonasor crpo-
HTE DOAHOUEHHEE BECTPOBOIHKE CETH € MATHM
auepronorpebnennen. Ipu ITOM OHI HMeRT
MOTHYHYH H HECTOWHYI0 IR OCBOCHHA CHCTEMY
AT-KOMaHI, KOTOpas NAET BOIMOKHOCTh Peany-
308aTh GOABIIHHCTEO CTAHAAPTHIX ANTOPHTMOR
paborw Gecnposonuoro yana, C monemamu ETRY2
MOKHO NOCTPOHTE npocTemyw Zighee-cacremy
32 HECKONEED nHed Bes karinenubo sarpar ua or-
nafoyHkle CpencTea, Bl
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