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0b30P/RNNAPATHBIE CPEJICTBA

IOpwi LLinpokos

3awmiEHHbIE KOMMNbIOTEPbDI:
CTOHAAPTbI U TEXHOJIOTUMN

Mob6unbHble BbluMCAMTENBHBIE YCTPOMCTBA AABHO M MPOYHO BOLWM B HALW BbIT

1 npodeccmoHanbHyto pestensHocTb. B GonblumMHCTBE CiyuaeB npepnaraemMoro ypoBHs MX
HOAEXHOCTU M 3ALMLLEHHOCTHU OT HEBNAroNpPUATHLIX BHELUHMX PAKTOPOB BLIBOET AOCTATOYHO,

HO CyLLLECTBYET MHOXECTBO 0BN1aCTEN AESTENBHOCTH, AMKTYIOWMX O4EHb XECTKME TPEeOOBAHUS

K MopTaTMBHBIM KOoMNbloTepaM. Ha npumepe npopykummn komnanmmn Getac B gaHHom ob3ope
paccMaTpuBaeTcs cneumdpmuka TakMx TPeBOBAHMM M PACCKA3bIBAETCS O HEKOTOPbIX MEPCMEKTUBHBIX
TexHonorusx, o6ecneynBaloLLMX 3aMLLEHHBIM KOMMBIOTEPOM MX YHUKQSbHBIE CBOMCTEQ.

Hosblii TeneBu3op pazdepu —
[MocMoTpu, 4TO Y HETO BHYTPU.
Anexcanop Heanoe

YTO 3TO TAKOE
U KOMY 3TO HYXHO

HoyTOyk 1aBHO cTajl HEOThEMJIEMBIM aT-
pubyToM MHOXecTBa npodeccuii. KoneuHo
K€, BCe 3HAIOT, UYTO HOYTOYK — CJIOXKHOE,
BBICOKOTEXHOJIOTMYHOE, NeTMKATHOE yCT-
poiictBo. st 3aIIUTHI OT TTOBPEXICHUN
JIIOOUMBII HOYTOYK TIPSTYYT B OCOOYIO MSIT-
KYIO CYMKY, YUCTeHIIeil candeTKoii, mpo-
MATAHHOM CIIELIMATLHBIMU COCTaBaMMU, CTH-
paroT MbLTh U OTIIEYATKY MATbLIEB C 9KpaHa,
o0eperaioT KOMITBIOTEp OT BO3ICCTBUS
MPSIMBIX COJTHEUHBIX JIy4deil U TiepenanoB
Temreparypsl... I, HecMOTpst Ha Takylo 3a-
00Ty, TOPOI TOPHKO COXKATICIOT O Ype3Mep-
HOI1 YSI3BUMOCTH CBOETO Paboyuero MHCTPY-
MEHTa: TIPOJIUTHII Ha KJIaBUaTypy Kode (3a
KOMITBIOTEPOM TIEHTE TOJBKO YEPHBII KOhe
0e3 caxapa!) MpaKTUUECKN rapaHTHPOBAHHO
03HayaeT Kak MUHUMYM TIOJTHYIO pa30opKy
¢ MpoMbIBKOI. Ho miposiuThiil Kode — nae-
KO He caMoe cTpalrHoe ucrnbitTanue. Cka-
JKUTE, OJTO U MPOTSIHET OUCHBINA HO-
yTOYK B YCJIOBUSIX ITeCUaHO OypH B MyCTbI-
He? A B IITOPM Ha apKTUYECKOM HePTIHOM
miaropme? A repeHeceT Jiu OH 0e3 Io-
CJIENICTBUIA XOTsI ObI OTHO MaZ€HKE Ha TOJI C
MeTpOBOIi BbICOTHI? [lymaeTe, Takue 3Kc-
TpeMaJibHbIE YCJIOBUSI SKCIUTyaTalluu — Ha-
nymaHHast 9k30Tuka? Huyero mogoo6Horo!

be3 xommbloTepoB ceituac He 0OXOASTCS

OUYeHb MHOTHE TT0JIEBbIE MPOLIECCHI, a TOTO-

MY €CTb Hacyl[Hast HEOOXOIMMOCTb afarnTh-

poOBaTh BO3MOXHOCTU TEXHUKHU K peaiusiM

paboTHI.

MoxHo noragatbest, KTO UMEHHO CKJIO-
HEH MPeIbsIBISITh Cel[MabHble TPeOoBa-
HUS K KOMITBIOTEPHOM TeXHUKE:!
©® BOCHHEIE,
© TIOJIALINS ¥ IPYTUE CUJIOBBIE CTPYKTYPHI;
@ TIofIpasnesieHus mo 60prde ¢ Ype3BHI-

YaWHBIMU CUTYallASIMU;

@ cTpouTtenu, HePTIHUKHU, Ta30BUKU U
Te0JIOoTH;

©® MODSIKH;

@ TIPOM3BOJICTBA C XECTKUMU YCIOBUSIMU
OKpYKaIoIIel cpebl (Harmpumep, MeTas-
JIyprust, XUMUYECKast TPOMBIIIIIEHHOCTB);

® MOOUJIbHBIE MEIUILIMHCKUE CITY>KOBI;

@ CITyXOBI OKCITTyaTalluy 1 CepBUCa.

U 210, KOHEYHO Xe, He MCUYEePIThIBAIO-
Ui cnucok. B obiiem-To, «HeyOuBae-
MBbIil» KOMITBIOTED HYXXEeH BCEM, y KOTO
€CTb MOTPEOHOCTh PabOTaTh B YCIOBUSIX
BBICOKOI1 BITAXKHOCTHU (BIUIOTH /10 TIPOJIVB-
HOTO IOXIST), PE3KUX TEMITEPATYPHBIX TIe-
pemnasioB, arpecCCUBHON Cpebl, BUOpaIuit
1 yIapoB, BEICOKOM 3ambUI€HHOCTH. UTaK,
CIIPOC UMEETCsI, U HeMaIblil. A CIIpoc, Kak
U3BECTHO, poxaaer mpemioxenue. Cre-
MEeHb 3alUMUIEHHOCTU  MpeLIaraeMbIX
YCTPOICTB MOXET BAPbUPOBATHCS B LIIMPO-
KUX Mpeesiax, OT MOJEJEN C TIOBBIIIEHHON
MPOYHOCTHIO KOPITyca 10 yCTPOUCTB, COOT-

BETCTBYIOIIIMX CAaMbIM XECTKUM BOCHHBIM
cra”maptam. He Oynem ocraHaBIMBaThCS
Ha HOYTOYKax TMOBBIIIEHHOM TMPOYHO-
CTH/3alIUIIEHHOCTU. PaccMoTpum b
MaKCUMAaJIbHO 3aIlMIIEHHBIC 3K3EMILISIPBI.

CrnenriecKUMMU 0OCOOEHHOCTSIMU 3a-
IIUAIIEHHOTO HOYTOYKa SIBJISIIOTCS CJIOXK-
HOCTb I OTHOCHUTEJIbHASI JOPOTOBU3HA «arl-
rpeuaga», a TakKKe He CIMIIKOM LIMPOKUIA
CIEKTP BO3MOXHBIX KOH(MUTYpaluii Mmpu
3akase. J/la 1 BooOl11Ie, ecJii KacaThCs arma-
paTHOI YacTU TMOAOOHBIX YCTPOWMCTB, TO
MOXHO CMeJIO CKa3aTb, YTO OHa JIOBOJIbHO
KOHcepBaTuBHa. BcE 310 — cieicTBre KOH-
CTPYKTUBHO-TEXHOJOTMYECKIX OCOOCHHO-
CTei, IUKTYeMBbIX KECTKUMU TpeOOBaHMSI-
MM K HaiéXHOCTU. MTak, riiaBHasi cuia 3a-
IIUAIIEHHON TEXHUKU COCTOUT HE B BbIYMC-
JINTEJIbBHOM MOILU, C KOTOPOM € TSIXKeJIo
TIratbcsl ¢ O(GUCHBIMM COOpaThsIMU, a
MMEHHO B €€ crocoOHocTU 3P (HEKTUBHO
(YHKIIMOHUPOBATh B 9KCTPEMATbHbIX YCII0-
BuUsX. [l 3TOro HOyTOyKM 3aKJIIOUaioT B
MPOYHbIE, Yallle BCETO METALTUYECKUE KOP-
myca, U3roTOBJICHHbIE U3 aTIOMUHUEBBIX 1
MarHMeBbIX CIIABOB; MX Pa3bEéMbl 3alllv-
LIAIOTCS OT MbUIM U BJIarW CeLIMaIbHbIMU
3amnTylIKaMHU, a KJIaBUaTypa BbITOJHSIETCS B
BUJIE €IMHOTO BIaro3allvIIEHHOro 0JI0Ka;
JKECTKUI AUCK KPEMUTCs K KOPIYCy C Uc-
MOJIb30BaHUEM JAeMIT(DEPOB TSI CMSTYEHUST
MTOCJIEICTBUI YIapOB; HEKOTOPbIE MOIEIN
BOOOIIIE HE UMEIOT MEXaHUIECKMX KECTKIX
IIVCKOB, BMECTO KOTOPBIX MCITOJIB3YIOT
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SSD-HakoMUTeN; SKPaHbI 3ALIUIIEHHBIX
KOMITBIOTEPOB YaCTO TPEIOXPAHSIIOT OT I10-
BPEXICHUSI TIPU TIOMOILIN TOTTOJTHUTETBHO-
TO CJI0SI BICOKOITPOYHOTO CTEeKJIa WU T11a-
cTrka. MHOrue 3aliuiéHHbIe KOMITbIOTe-
DBl OCHAIICHBI TAKUMM SK30THYECKUMU B
HallM JIHU uHTepdeiicamu, Kak nmoptel RS-
232/485, cayXaluMu TSl CBA3U ¢ 000py-
JOBAaHKEM UCCIIEJOBATEIBCKOTO, TPOMBIII-
JICHHOTO I BOGHHOTO Ha3HAYCHUSI.

KPUTEPUM 3ALLIMLLEHHOCTH:
GOPMAJIM3ALLMS TPEBOBAHUM

Wrak, creneHb 3alIUIIEHHOCTU — 3TO
OIVH W3 BaXKHEUIIIMX KPUTEPUEB BbIOOpA
CIIelIMaIM3UPOBaHHOTO HOYTOYKa. MMeH-
HO OHa B TIEPBYIO OYepeIb ONpeAeIIsIeT 1e-
HY 1 LICHHOCTb ITOJI0O0OHOTO YCTpolicTBa. 3a
YTO Xe TOTOBBI BBIKJIAIbIBAaTh HEMaJble
JIEHbIW TIOTPEOUTETN TaKON MPOAYKIIUM?
YTOoOBI MOHATH 3TO, HY>)KHO O3HAKOMUTh-
cs CO CTaHIApPTaMM, Ha COOTBETCTBHUE KO-
TOPBIM, KaK TPaBWIO, CEPTUPUIIUPYIOT
3aIIUIIEHHBIC KOMITBIOTEPHI.

Hawubornee n3BecTHas XapaKTepUCTUKA —
petituHr 3amuménHoctH 1P (Ingress Pro-
tection Rating). He Tot IP, uTo onpenensier
YHUKaJIbHBIN afpec y31a B ceT MHTepHeT,
a TOT, YTO perjlaMeHTUPYET CUCTEMY Kjac-
cuUKalMK CTeTIeHE 3aIUThl 000JI0YKHI
3JIeKTPOOOOPYIOBaHMSI OT IPOHUKHOBEHMSI
TBEPABIX MPEAMETOB U BOJBI B COOTBET-
CTBUM C MEXIYHapOIHBbIM CTaHAAPTOM
1EC 60529. MapkupoBka uzaenus no [P
MMeeT O4YeHb MPOCTYIO CTPYKTYypy: IPXX,
rie Ha IO3uLUSIX X HaXoasITcsl LIMMPBbI, -
00 cMMBOJI X, €CJIM CTeNeHb 3allUILIEHHO-
CTH He orpeesieHa. 3a HudpaMu MOTYT U~
TH OIHA WUJIU JIBE OYKBBI, JAIOII1E BCIIOMO-
raTeJibHyto MHMopMaLuio. MakcuMaabHast
3aI1Ta 10 3ToM Kiaccudukarmm — [P68:
MOJHOCTBIO TbLICHENPOHUIIAEMbIN TPU-
00D, BbIICPXKUBAIOILIUN JUTUTETLHOE IMOTPYy-
JKeHue B Bofy. Jlist Xopoliero 3aluinéHHO-
ro HoytOyka IP67 — o6bruHoe neno. Takas
CTeleHb 3alMIIEHHOCTY FapaHTUPYET MO~
HYIO 3alllUTy OT MbUIM U paboTOCnocod-
HOCTb TMpubOpa Mpu KpaTKOBPEMEHHOM
MOrpy>kKeHUU B BOJLY Ha IIIyOMHY 10 1 MeTpa.

[TockobKy MHOTHE MPOM3BOIUTENM 32~
IIMIIEHHBIX HOYTOYKOB TaK WM MHaye
areuIMpPYyIoT K CeMENCTBY BOEHHBIX CTaH-
naptoB MIL-STD (Military Standard), a
TakXe CTaHIapTy B3PbIBOOE30IaCHOCTHU
UL 1604, Henb3st HE paCCMOTPETh U UX.

B 1945 rony BBC (Army Air Force) CILIA
BBIITYCTUJIU NIEPBYIO crielrburkanuio, pop-
MaJTH3YIOIIIYIO METOOJIOTUIO TECTUPOBAHUS
BOCHHOTO 000PYIOBAaHMST B CMOJIEIMPOBAH-
HBIX YCJIOBUSIX OKPYXKaloIllel cpeibl. DTOT
JIOKYMEHT, o3aryaBjieHHbIN «Crienuduka-
st AAF 41065», u sBIsIeTCST TPSIMBIM

npenkom MIL-STD-810. INepBast penakiyist
crannapta MIL-STD-810F yBuzena cset B
nmanékoM 1962 roay. C Tex mop GbIIO OMmyo-
JINKOBAHO HECKOJIbKO OOHOBJICHUIA, BILJIOTh
JI0 TIOCJIENHEW MEWCTBYIOIIEH pemakinu
MIL-STD 810G. M3HauanbHO CTaHaAPThI
MIL-STD paspabatsiBaiicb MUHUCTEPCT-
BoM 000poHbl CoeanHEHHBIX LITatoB Ame-
puku (United States Department of Defen-
S€) UCKJTIOYUTEIIBHO JUTSI BHYTPEHHETO MC-
TTOJTb30BAHMSI STUM BOSHHBIM BEIOMCTBOM.
BriocnenctBum cucrema CTaHAapTOB U UC-
MbITAHUI MOJTy4Yursia 00JIbIIOE pacipocTpa-
HeHue naxe 3a npeneaamu CILLA, a HbiHe
craiia ie-(GpakTo MeXIyHapOIHO MPU3HAH-
HOU METOJI0JIOTHE UCTIBITAHUI 1 OLIEHKN
XapaKTepUCTUK, B TOM YHCJIe TTPOIYKTOB
rpaknaHcKoro HazHaueHus1. OHM ycTaHaB-
JIUBAIOT CTETNIeHU 3allUThI OT YIapoB, BUO-
panuii, BRICOKMX M HU3KUX TEMITEpaTyp, a
TaKXe MHOTHX JIPYTUX HEeOIarompusITHBIX
BHEITHUX Bo3zeiicTBuil. [lepeunciamm oc-
HOBHBIE PETJIAMEHTUPYIOIINE METOIBI C-
neitaHuit MIL-STD-810F/G, akryanbHbie
IUTS 3aIATIEHHBIX KOMITHIOTEPOB.

Hounoe Bunenne: MIL-STD-3009 wim
MIL-L-85762A

BoeHHBIM 1151 pabOTHI C KOMITBIOTEPOM
3a49acTyIo TPEOYIOTCS CTIeIUATbHBIE MOHU-
TOPBI, TIO3BOJISIIONIME YETKO pas3nvaTh
n300pakeHne Ha 9KpaHe MOHUTOPA HOUBIO
CKBO3b MH(paKpacHbIe OYKM HOYHOTO BU-
TIEHUSI.

PaGoTocnocoGHOCTH MpH BBICOKNX /HU3-
kux temneparypax: MIL-STD-810G, me-
Tompi 501.5/502.5

WUcnbiTaHusi Ha paboTOCTIOCOOHOCTH
MPOBOISITCSI B paboveilt KoHGUTypaum u
pu paboyeil Harpy3Ke, TPU TO TeMIiepa-
Type, BO3IEHUCTBUIO KOTOPO MOXET MO~
BeprarbCs YCTPOICTBO B Tpoliecce HOp-
MaJTbHO SKCIUTyaTalluu.

ConpoTHBIIsSIeMOCTh TEILIOBOMY yAapy:
MIL-STD-810F/G, meton 503.5

TerutoBoit  ymap  (TeMImepaTypHBII
1I0K) — Pe3KUil Tiepemnan TeMmreparyp.
Crioco6HO 1 000pyI0BaHNE COXPAaHUTh
paboTOCITOCOOHOCTD M HE YyTPaTUTh (DYHK-
LIMOHAIBHOCTb, TIOCJIE TOTO KaK MePeHecET
MHOTOKPAaTHBIU TETUIOBOW ynap, orpene-
JISIET 9Ta CUCTeMa TECTOB.

Conpotusisgemoctb g0xm0: MIL-STD-
810G, metox 506.5

HcnbiTanust Ha YCTOMYMBOCTD K AOXKIIO
MPU3BaHbI OMPENEIUTh CTENIEHb YCTONYUNU-
BOCTHM 00OpY/AI0BaHUS K TPOHUKHOBEHUIO
NOIeBOH Biaru. IMuTalivs mopbiBoB BeT-
pa B IIpoLIeCcCe TECTOB YKECTOYaeT TpeOoBa-
HMSI K BJIaro3alvIEéHHOCTH YCTPOUCTBA.

ITanenue: MIL-STD-810G, meton 516.6

OfHO U3 caMBbIX CYpOBBIX MCIBITAHUI
IUJIS1 TOHKOM BBICOKOTEXHOJIOTMYHON Ha-

YMHKU HOYTOyKa — HMCIbITaHWE Ha CBO-
0onHoe nagaeHue (yaap). OHO BBITOJHSIET-
Cs1 IJ1sI TIPOBEPKM CIIOCOOHOCTU 000PYI0-
BaHUs BbIIEPKUBATh OTHOCUTEIBHO HEYa-
CTbl€, HETIOBTOPSIIONIMECS MaAeHUST WU
CWJIbHYIO BUOpAIIMIO, BOZHUKAIOIIME MTPU
MepeHoCcKe, TPAaHCIIOPTUPOBKE U paboTe ¢
YCTPOCTBOM.

COOTBETCTBUE CTaHIAapTaM B3pbIBOOE-
3onacHocti UL 1604, rapaHtupyioliee
0€30IacCHOCTb MPUMEHEHHUS 3JIEKTPOHHOI
MPOAYKLMHU/000pYyA0BaHUSI BO B3PbIBO-
OIMAaCHBIX 30HAaX, TakKXKe 4acTo SIBJSETCS
HEeINPEMEHHBIM YCJI0BHUEM 2KCILTyaTallun
HOyTOyKa: 0e3 ero coOJIIoAeHUsI HEBO3-
MOXHa paboTa B YCJOBUSIX aTMOchephbI,
colepxalleil MoTeHIMaTbHO B3pbIBOOMAC-
HbIE Ta3bl, Mapbl, XUIKOCTH, TOPIOYYIO
MbLIb WJIX BOCILJIAMEHSIIOLIMECs] BOJIOKHA
U JieTyuue BellecTBa. DT TpeOoBaHMUS
perjlaMeHTUpYIoTCsl B cTpaHax EBporb
crangaptamu ATEX, a B CoequHEHHBIX
IlITatax AMepuku — ANSI/UL. Hecmor-
psl Ha pa3inyusi B OOO3HAYEHUSIX CTaHAap-
TOB, KJaccuduKaiys KaTeropuii B HUX
COBIAJAET (B TOM YUCJIE U C POCCUCKUMU
I'OCTamu). [ToaTOMY MOKHO CMEJIO OpU-
€HTUPOBATbCS Ha JII0OOU MOJYyYEHHBIN
MPOU3BOAUTEIEM cepTUdUKAT B3pbIBO3a-
LHIUIIEHHOCTH.

B ocHOBHOM 151 MOPCKUX TPUMEHEHUI
K 3aIIUIIEHHON TeXHUKE TTPEIbSBISICTCS
TpedboBaHue coorBeTcTBUsS MIL-STD 1o
3alIUTe OT KOPPO3UU B YCIOBUSIX COJISTHO-
ro tymaHa. KpomMe Toro, He perjaMeHTH-
pyemoe cranaapramMmu MIL-STD, Ho Tem
He MeHee BeCbMa KpUTUUYHOE TpeboBaHue
MPOJOJIKUTEbHON aBTOHOMHOM padoThl
SIBJISIETCST OOIIUM JUISI BCEX KaTeropuid
M0JIb30BaTeJIe.

[MepeunicieHHbIe CTAaHMAPTHI OETATHLHO
OIKCHIBAIOT METOIUKHU UCTIBITAHUI U Tpe-
OOBaHMS, TIPEIbIBISIEMbIC K 000pyIOBa-
Huto. KoHeuHo, Ha IpaKTUKe 3HAHUE TOH-
KOCTEi1 CUCTEMBI MCTTBITAHUI HE TPeOyeTCsT.
Jns1 anekBaTHOTO Moa0opa 000pyI0BaHUS
JIOCTATOYHO COOTHECEHMS TPeOOBaHUIA pe-
KMMa 9KCIUTyaTalli M JeKJIapupyeMoro
MPOU3BOINTEIIEM TIEPEUYHST COOTBETCTBUIA
yYKa3aHHBIM CTaHAapTaM 3allUIIEHHOCTH.

PbLIHOK U NTPOU3BOAMUTENMU
TexHonorum «HeyoOMBaeMOCTU» U MO-
OWJIBHOCTH, O0OECTIeUMBAIOIINE COOTBET-
CTBUE TIEPEUYMCIIEHHBIM B CTaThe KPUTe-
pUsIM, KaK MBI yOeaumcst fajiee, CIOKHBI B
peanu3aluy v JOCTYITHBI JIUIIb TOTEeHIA-
JTy KPYITHOM, TEXHOJIOTMYECKU TTPOJBUHY-
TO# KommaHuu. Ha oTeuecTBeHHOM phIHKe
cpeau TTOJOOHBIX HAMOOBIIIYIO TTOITYJISIpP-
HOCTb CHHCKATW W3AETUsT KOMITaHUI
Panasonic, General Dynamics, poccuiicko-
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OTpaxeHue
3a6/710KMPOBAHO

YeTBEPTLBO/HOBAS
NuHeiHblit nonspusatop  3aAMEANSOLIAA NNeHKa OTpaxeHue
JuHenHo-
nonApM30BaHHbIN CBeT ¢ npasoi KpyroBoiA
; nonapuaaLuen
(ropy3oHTaNbHbII)
HenonsapuaoBaHHblii

cBer OTpaxatowyas
MOBEPXHOCTb

JIMHEHO-N0NAPN30BAHHbIN
CBET (BEPTUKAsbHbIN)

CBeT C 11eBOIA KpyroBoi
nonsipu3atyien

Puc. 1. NoaaBneHue oTpaxkéHHOro ceeTa 3KpaHoMm Getac, BbINOAHEHHbIM N0 TexHonoruu QuadraClear™

ro npousBoauTesis non mapkoi Desten u
TaliBaHbCKOM Koprnopauuu Getac. B pam-
Kax 3TOI CTaTbU Mbl HE CTAHEM 3aHUMAaTb-
cs1 0030pOM pbIHKA WJIA CPABHEHUEM IPO-
nykToB. Haina uenb — wimoctpauus Ka-
YECTB U CBOWICTB COBPEMEHHOTI'0 3alIMIIEH-
HOro Kommblotepa. st 3Toro mel pac-
CMOTPUM TEXHOJOTUU U MPOLYKThl KOM-
nannu Getac — 0e3yCIOBHOTO MUPOBOTO
gugepa B 006JacTu pa3pabOTKU U MIPOU3-
BOJACTBA MOAOOHBIX uzaenuil. Ho npexne
YeM peyb NOUAET O TEXHOJIOTUSX, HEMHOTO

HCTOPUU.

MUT1AK, 0 GETAC

HUcroputo kommannu Getac MOXXHO Tpo-
cleuTh, HauYMHas ¢ 1985 rona, Koraa Kpyri-
Has TaiiBaHbcKas Kkomopamuss MiTAC-
Synnex co3mana moapasieseHue 1mo mpo-
M3BOACTBY JIEKTPOHHON MPOAYKIIUN 000-
poHHOTO HazHaueHusI. Vest okazanach Ha-
CTOJIbKO CBOEBPEMEHHOW U TUIOAOTBOP-
HOM1, uTO yke B 1989 romy moppasneneHuio
CTaJI0 TECHO B M3HAYATBHO OYEPUYSHHBIX
pamkax, 1 MiTAC-Synnex, Bxoxsias B
TEPBYIO TPOIKY TallBAHBCKUX TTPOU3BOIU-
TeJIEU KOMITBIOTEPHOU TEXHUKU, COBMECT-
Ho ¢ komnaHueir GE Aerospace ocHoBasia
komnaHuio Getac Technology. Bynyuu co-
BMECTHBIM TMIPEANPUSTAEM TaliBAHBCKOTO
MPOMBIIIIJIEHHOTO TMTaHTa U OM3HEeC-TOoI-
pazzieseHus BCEeMUPHO M3BECTHOM KOPIO-
pauuu General Electric, kommanus Getac
Technology mM3HayaabHO BechbMa YAauyHO
yHacJiefioBajga KOMIETEHIIUN YCTIeIIHOTO
MPOU3BOJIUTEIISI KOMITBIOTEPHON TEXHUKU
MiTAC-Synnex u pa3paboTyrKa paauo-
9JIEKTPOHUKHU BOEHHO-KOCMUYECKOTO Ha-
snauenust GE Aerospace (pagapHbie ycTa-
HOBKM, 000py/IOBaHUE TSI 3aLUThI CITyT-

HUKOBBIX KAHAJIOB CBSI3U, U T.1I.).

OCHOBHBIM IT0JIEM JAESITEbHOCTH KOM-
nanun Getac craau paspaboTKa U Mpo-
M3BOJCTBO KOMITbIOTEPHOI TEXHUKHU CIIe-
LIMAJIbHOTO Ha3HAYeHUs: 3allMIIEHHbIX
HOYTOYKOB, a BIIOC/I€ACTBUM ILIAHIIIETHBIX
KOMITbIOTEPOB I MOOMJIbHBIX KOMMYHMKA-

TOpoB. Yxe B 2007 roay KOMIaHus BbIILLJIa
Ha TPEThe B MUPE MECTO 110 00BbEMAaM Ipo-
MU3BOJICTBA MOJOOHOMN TEXHUKHM.

Getac uMeeT cOOCTBEHHbIE HMCCIeI0Ba-
TeJbCKME JIabOpaTOPUU W MHBECTUDPYET
OoJIblIIME CPEJICTBA B pa3pabOTKy U COBEp-
LIEHCTBOBaHWE TEXHOJOTIM, MHOTHUE U3
KOTOPBIX OMPEIC/SIOT CEPbE3HBIE KOHKY-
PEHTHbIE TpEeUMYLIECTBA MPOLYKIIUU
¢upmMmbl. YTO e 3TO 3a TEXHOJOTUHU, U Ka-
KUM 00pa3oM OHM MOMOTAalOT CO3/1aBaTh
COBPEMEHHYIO 3alIUIIEHHYIO TEXHUKY?

B NOCTOAHHOM NMOMCKE

C MOMEHTa CBOETO OCHOBAHUSI U TI0 ceit
NIeHb UCCIIEIOBATEILCKUE TIOIPA3Ie/ICHUST
kommanuu Getac (Optoelectronics Pro-
duct Business Center) akTUBHO 3aHUMa-
I0TCSI TEXHOJIOTMYECKMMU pa3paboTKaMu,
PSIZI KOTOPBIX HAIEN MPUMEHEHUE B ca-
MBIX COBPEMEHHBIX €€ MpOoIyKTax. ITo,
HarpuMmep, TEXHOJIOTHsI aHTUOJIMKOBOTO
MmokpheITus 1 moacBeTkn QuadraClear™,
MO3BOJISIIONIAsI ClIeNIaTh U300paXxeHne Ha
9KpaHe MOHUTOPA OTYETIMBO BUIMMBIM
TIPU SIPKOM COJTHEYHOM CBeTe; MeTo (hop-
MUPOBaHUSI U300paxKeHUsI, BUAUMOIO B
YCJIOBUSIX CJ1a001 OCBEIIEHHOCTHU TPU O~
MOIIIY TPUOOPOB HOYHOTO BUAEHUS; T€X-
HOJIOTHSI SHEProcOepexXeHusI, MO3BOJISTIO-
1masi AOCTUTaTh PEKOPIHON IMPOIOJIKH-
TEJIbHOCTH aBTOHOMHOW paboOThl; aHTU-
KOPPO3UitHasi TEXHOJIOTHsI, TPOJICBAIO-

YUCJIEHHbIE TEXHOJIOTMU HE IPOCTO SIB-
JIIOTCS KIIOYeBbIMU (haKTOpaMU ycIiexa
npoaykroB Getac, HO 3a1al0T OOILMIA BEK-
TOp pa3BuTUs otpaciu. bosiee nonpodbHoe
paccMmoTpeHue TexHosioruii Getac HaYHEM
C TOT0, YTO Y BCEX Ha BUJY, — KOMITbIOTEP-
HBIX MOHUTOPOB.

TexHonorus QUADRACLEAR™

[Tpobiema xoporieit BUIMMOCTUA U300~
paXkeHUsI Ha SKpaHe MOHUTOPA B YCIIOBUSIX
TOBBIIIIEHHOW BHEIIHEW OCBEIIEHHOCTHU
XOPOIIIO U3BECTHA TMPOU3BOIUTESIM MO-
HUTOPOB. OUeBUAHBIN IKCTEHCUBHBIN Me-
TOII PeTlIeHUsI ITOM MTPOOIEMbI — MTOBBIIIIE-
HUe SIPKOCTH MOACBETKM 3KpaHa. Ho ¢ mo-
BBIIIIEHNEM SIPKOCTH TTOJICBETKU BO3pacTa-
eT MoTpebiIeHne el INEKTPOIHEPTUHU, a
3HAYUT, YMEHBIIIAETCSI BpeMsT aBTOHOMHOM
paboThl yCTPOWCTBA OT aKKyMyJsTOpa,
KpOMe TOTO, CHUXKAeTCs M pabounii pecypc
camoil noaceetku. I[loaceerka maHesnei
Getac peaii3oBaHa Ha OCHOBE CBETOMO-
noB. [Touemy B KauecTBe MICTOUHUKOB CBE-
Ta ObUTM BHIOpaHBI UMEHHO CBETOIMOIbI?
OCHOBHbBIE TPUYUHBI CIIETYIOLIHUE.

B oTiume ot mMpoKo pacnpocTpaHEH-
HO# (bJIyOpeCcUEeHTHOI TMOACBETKU C XO-
nogHbiM kaTonoM CCFL (Cold Cathode
Fluorescence Lamp) cBeTOAMOIHBIN UC-
TOYHUMK B HECKOJBbKO pa3 boJjiee JoJaroBe-
YeH, He COAEPKUT BPEIHbIX COCTUHEHU N
PTYTHU, HE TaK TpeOOBATEIEH K UCTOYHUKY
MUTaHUSI, 3HAYUTEJbHO MEHbIIIEe TTOJBEP-
JKE€H CTapeHUIO0 — TIOUTU He TepsieT sip-
KOCTb CBEUEHUSI B MPOIIecce IIUTETbHON
9KCIUTyaTaluH.

Tem He MeHee CBETOJMOIHON MOICBET-
KOl HUKOTO yXe He yAuBullb. M3loMuHKa
pemieHuss Getac COCTOUT B TEXHOJOTMU
AHTUOJIMKOBOM 3alLUThl MAaTPULL JUCTLIE-
eB. IMeHHO couyeTaHue sIpKOi MOACBETKU
C MOBBILIAIOIIMM KOHTPACTHOCTh MHOTO-
CJIOMHBIM aHTUOIUKOBBIM TMOKPBITUEM
obecrieunBaeT MoKa3aTeau BUIMMOCTHU
MpU AHEBHOM CBETE, BIUECTEPO MPEBBI-
LIAoLIMe aHAJIOTUYHBIE MTOKa3aTeau MaT-
pULL KOHKYPEHTOB.

1asi CpoK CIy>KObI
000pyIOBaHUS B | 2100
YCJIOBMSIX arpeccuB- E
HOTO COJITHOTO TyMa- % 80
Ha. B Hacrosmiee g 60
BpeMs KOMITaHUS |
MPUCTYTAET K BBIITYyC- 40
Ky 3alIUIIEHHBIX
KOMIIBIOTEPOB C pe- 20
3UCTUBHOI CEHCOp-

HOW MaTpuLen, moa- 400 500
JepKUBaIOIIEeit MHO-

600 700 800 900
[INHa BOMHbI, HM

roTo4yeyHblit (multi-
touch) pexxum. Iepe-

Puc. 2. NponyckHas cnoco6HocTb NVIS-punbtpoB ans XKK-aucnnees
€O CBETOANOAHON NO/CBETKOI
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= 1,000e-1 & 1,000e-1

= 5,0006-2 < 5,0008-2

= 1,000e-2 = 1,0006-2

< 5,0008-3 £ 5,000e-3

S S

£'1,000e-3 =1,000e-3

£ 5,000e-4 2 5,000e—4

S ES

S 1,000e-4 5.1,000e-4

Z 5,000e-5 Z 500065
1,000e-5 1,000e-5
5,000e-6 5,000e-6
1,000e-6 1,000e-6
5,000e7 5,000e~7
1,000e-7 4 - - - - - r r r 1,000e-7 + T

318 388 458 528 598 668 738 808 878 930 318 388

[ukoBas AnuHa BONHbI = 461 HM
a

[InnHa BONHbI, HM

458

MukoBas AnuHa BOMHbI = 450 HM

598 668 738 808 878 930

[InnHa BONHbI, HM

528

6

Puc. 3. PasHuLa CNeKTPOB CTaHAAPTHOrO MCTOYHMKA CBETa (@) U MCTOYHMKA CBETa HOYHOTO BUAEHUA (6)

J10OUTBCSI CTOJB BICUYATIISIONINX PE3YJIb-
TaTOB MHXKEHEPbl KOMITAHUY CMOTJIH, TIPH-
MEHMB B CBOMX MBIEIUSIX IIPUHIIUIT KPYTO-
BOI MOJsIpU3alii. MeXxaHU3M 3KpaHOB
Getac OyKBaJIbHO «3allMPAET» COTHEYHBII
CBET BHYTPM dKpaHa, He JaBasl eMy Bep-
HYTBCS B TJ1a3 oIepaTopa B BUAE OTPaXKEH-
HBIX Jydeil. PaccMoTpuM, Kak 3TO TIpo-
HCXOIUT. DKpaH UMEET CIIOXKHYIO CTPYKTY-
Py, COCTOSIIIYIO M3 CJIOEB, OOJaalolImnX
paznuyHbIMU cBolicTBamu (puc. 1). Ilpo-
11ecc OJIOKMPOBKHU OTPAKEHMSI C UCTIONB30-
BaHUEM KPYToBOM IMOJISPU3ALUM MHOTO-
CTyNeHYaThIi, KaxKaast CTyIeHb 00YCIIOBIIe-
Ha TIPOXOXKIEHUEM JTHEBHOTO CBETa Yepe3
OIIMH U3 CJI0EB JIMOO OTPaXKEHUEM OT CJIOSI.
Jlanee mpuBeIEHO TOIIIATOBOE OMKMCAHUE B
COOTBETCTBUM C 0003HAYEHUSIMU Ha puC. 1.
1. Henonsipu30BaHHbINM CBET MPOXOAUT Ue-

pe3 JIMHEWHBIN TTOIIpU3aTOp U CTAHO-

BUTCS IMHEHHO-TIONSIPU30BAHHBIM (T10

TOPU30HTAIBHOI OCHU Ha PUCYHKE).

2. [Tonsspu3oBaHHBINM CBET MPOXOAUT Yepe3
YETBEPTHBOJHOBYIO 3aMeUISIIOIILY IO
TUIEHKY, TPUAAIOIILYIO €My TTPaBYIO Kpy-
TOBYIO TOJISIPU3ALIMIO.

3. CBerT ¢ mpaBoii KpYroBoii MmoJisipu3aLueii
OTpaXkaeTcsi OT MMOBEPXHOCTH CJSIYIOIIE-
IO CJIOS M MEHSIET OpMeHTalIo, MpU-
o0peTasi JIeBYI0 KPYTOBYIO MOJISIPU3ALIMIO.

4. CBer ¢ JIeBOI1 KPYroBoii roJjisipusanueit
MPOXOAUT OOpaTHO yepe3 3aMeIsTio-
1IYI0 TJIEHKY U CHOBA CTAHOBUTCS JIM-
HEeHO-TIOJISIPU30BaHHbBIM, HO TeTeph B
HampaBJleHUM,  TEePNeHAUKYIIPHOM
MepBOHAYaIbHOI OCH TTOJIIpU3alUM (Ha
PUCYHKE BepTUKaJIbHAs OCh).

5. TTockonbKy CBET MOJIIpU30BaH B Ha-
MpaBJIeHUU MTPOTUBOMOJIOXHON OCU, OH
OJIOKMpPYETCSl IMHEHHBIM MOJISIpU3aTO-
pOM U HE MPOIycKaeTcsi 00paTHO Ha-
PYXXHBIM CJIOEM IKpaHa.

Bkyne ¢ BbicoK0a(h(peKTUBHOI MOACBET-
KO TaKast TEXHOJIOTHSI ITO3BOJISIET TOOUTh-
st 0ueHb BbICOKOTO Nokazaresst ECR!, Ha-
xonsierocs ajst naxneneir Getac ¢ TexHO-
norueir QuadraClear B paiione 41,7. Jlns
CpaBHEHUSI MOXHO CKa3aTh, YTO 3aTEHEHNE
COJTHEYHOTO CBETa Ta3eTHBIM JINCTOM 00ec-
neunBaeT ECR mopsiaka 20!

Spxast, KOHTpacTHasI KAPTUHKA B yCJIO-
BUSIX TIOJICBETKM 9KpaHa — 00s13aTeIbHOe
TpeboBaHue i paboThl B noJie. Ho cyiie-
CTBYeT W Opyras KpallHOCTb — TIIoXast
OCBCIIEHHOCTh B HOYHOE BpeMs. J1ist ad-
(GeKkTUBHOI 1 KOMGMOPTHOIT pabOThI B Ta-
kux ycnoBusix y Getac Takxke UMEIOTCS pe-
LIEHUsI, 0 KOTOPBIX MBI pacCKaxeM Jiajee.

TEXHONIOrusl HOYHOrO
BUAEHMUA

He cekper, uro uenoBeueckuii riia3 mio-
X0 TIPUCTIOCOOJIEH K 3PEHUIO B YCIIOBUSIX
KpaitHe HU3KOW OCBEIEHHOCTHU. J1JIst KOM-
TEHCAIUY 3TOTO HEIOCTAaTKa B HACTOSIIIIEE
BpEMsI UICTIONIB3YIOTCSI OYKM HOUHOTO BUIE-
Hust (NVG) mu60 cucTeMbl HOYHOTO BUIE-
HUsS ¢ nHGpaKpacHoii moacseTkoit NVIS
(Night Vision Imaging System). OcHOBY co-
BPEMEHHBIX TTPUOOPOB HOYHOTO BUIEHUS
COCTaBIISIET AJIEKTPOHHBIN YMHOXUTEIh Ha
0a3ze MHUKPOKAHATbHBIX TUIACTUH. Takue
CHCTEMBI XapaKTePU3YIOTCSI Ype3BbIUATHO
BBICOKOI1 YyBCTBUTEJILHOCTBIO, & TAKXKE M3-

Mokazarens ECR — sdhdekTnBHEIA KO3 bULMEHT KoHTpacTHOcTH. Onpesensiercs Kak 1 + (sip-

KOCTb 9KpaHa,/OTPaKEHHBIN CBET). 3MeCh OTPAKEHHBIN CBET — MPOLIEHTHAS I0JIST OTPaXKEHHOTO eC-

TECTBEHHOI'O U3JTY4YCHUA.

2Hur — (0T JaT. niteo — cBEpKal0) — ycTapesliee HAMMEHOBAHUE eMHULbI spkoctn CU — KaHze-

]Ia/M24 O,I[I/IH HUT paBE€H APKOCTU CBETSALIENCS TUIOCKON IIOBEPXHOCTHU IIOLIAAbIO 1 M2 B IIEPIICHON -

KYJIIDHOM K Heil HarrpaBJIeHUY TIpU CUJie cBeTa | K.

OMpPaTEeIbHOCTHIO B OINPENeAEHHBIX MOJI0-
cax criektpa. Iyt obecrieyeHns COBMECTH -
MOCTH C TpMOOPOM HOYHOTO BUEHUS T1a-
paMeTpbl U300pakeHMsI HA MOHUTOPE KOM-
MbIOTEPA JOKHBI YIOBJIETBOPSITH CTaHAAP-
tam MIL-STD-3009 win MIL-L-85762A.
Yariie Bcero 3To J0CTUTaeTCsl MIPUMEHEHU -
eM K OOBIYHOMY MOHHUTOPY CIIELUaTbHBIX
NVIS-¢punasrpoB. CBeToOWILTP HOYHOTO
BUIGHUSI TIPOITyCKAeT BUIMMYIO YacTb
criekTpa npumepHo no 640 Hm (puc. 2).
MouiiiHas 30Ha nogaBjieHus UIbTpa Je-
KUT B auana3oHe ot 640 1o 940—950 HM.
DT PUIBTPI MPEACTABIISIOT COO0M Haje-
BaeMyo JIMOO MPUKIIEUBAEMYIO MTOBEPX K-
paHa MOHUTOpA TJIEHKY, U TO3TOMY MX UC-
MOJIb30BaHKE UMEET PsI HEYIO0OCTB U Orpa-
HuyeHuit. Hanmpumep, Takoii puasrp B BU-
Jie HaKJIaIK1 MOXKET TMPErnsITCTBOBAaTh HOP-
MaJIbHOI paboTe ¢ CEHCOPHBIM BKPAaHOM.
Kpome Toro, cb€MHBII (PUIBTP JETKO MO-
JKeT ObITb MOBPEXKAEH WIM YTEPSIH.
Jucruien HOUHOTO BUACHUS KOMIMaHUKU
Getac oTBevaloT TpeOOBaHUSIM CTaHAApTa
MIL-STD-3009 6e3 BCsIKMX IOTTOJTHUTEb-
HBIX pucnocodyieHuit. Mudopmarus Ha
HUX XOPOIIIO YUTAETCS MPU SIPKOM COJTHEY-
HoM cBete (Mozenb B300: 1200 Hut?2/ECR:
41,7@10 xuk; momenab V100: 1200 Hut/
ECR: 34,6@10 KJIK) ¥ B peXXrIM€ HOYHOIO
BujeHUs 6e3 BHemrHero ¢uisrpa NVIS.
Kak yxe ynomMuHasochb, MpuOOpbl HOY-
HOTO BUJICHUSI UPE3BbIYATHO YYBCTBUTETb-
Hel. Komnanust Getac paspaborana crie-
UAJTBHYI0 TEXHOJOTUIO  PEryJUpOBKHU
criekrpa SAT — Spectrum Adjustment Tech-
nology. [lepekitoueHne qucIies: U3 CTaH-
JAPTHOTO PeKMMa B PEKUM HOYHOTO BUJIE-
HUSI TIPOU3BOAUTCS TTOCPEACTBOM ITPOCTO-
ro HaxXaTusl (PyHKIIMOHAIBHON KHOTIKY Ha
KJ1aBuaType Komiibtorepa. [1pu nepekio-
YEHUU IUCIIes B PeXKMM HOYHOTO BUICHUS
MPOMCXOIUT TOACTPOIKa MHTEHCUBHOCTH
KpacHOTo U MH(MpaKpacHOro cBeTa (MMEeH-
HO Ha BTU JAMAINa30HbI MPUXOAUTCS MUK
YYBCTBUTEIBLHOCTU MTpUOOPOB Tuma NVG),
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MpeoTBpalalolIas Meperpy3ky yCWIn-
TEJBbHOTO TPAaKTa OYKOB U BMECTE C TEM
obecreyrBaroLasi KOHTPACTHYIO KAPTUHKY.
Ha puc. 3 moxa3zana pa3Hulia ClieKTpoOB
CTaHAAPTHOTO UCTOYHMKA CBETA U UCTOY-
HMKA CBETa HOYHOI'O BUJCHUS.

Kak MbI yBUIMM Jlasiee, 3HEPro3aTparThbl
Ha obecrnieyeHue MOACBETKU AUCILIES CO-
CTaBJISIFOT JOBOJIbHO 3HAYUTEJIBHYIO AOJIO
OT COBOKYIHBIX 3Hepro3arpart. Takum oopa-
30M, CBETOJMOHbIC TEXHOJIOTUU, IPUME-
HsieMble Getac 1151 95KpaHOB KOMITBIOTEPOB,
HE TOJIbKO YJIy4YlIalOT apamMeTpbl nu300pa-
JKEHUS, HO U YBEJIMYUBAIOT IIPOIOJDKUTEIIb-
HOCTb aBTOHOMHOI pabOThI ycTpOoicTB. On-
HAKO HEI0CTaTOYHAasl MPOAOJIKMTEbHOCTD
ABTOHOMHOI pa0bOThI JO CUX TOP SABJISIETCS
OIHOW M3 KJIIOYEBBIX TEXHOJIOTMYECKUX
npo6JieM. Yo ke enié MOXHO cieaTh AJist
YIIYUILIEHUST TOM XapaKTepUCTUKU?

TEXHONOruM
DHEPrOCBEPEXEHMSA
[pomomxuTebHOCTh aBTOHOMHOT pabo-
THI TSI JTIOOOTO MOOWJIBHOTO YCTPOMCTBA
SIBIISIETCST KITIOUEBBIM TTapaMeTpoMm. Pasyme-
€TCs1, 3aBUCHUT OHA He TOJIBKO OT EMKOCTH 1
MPOYMX JOCTOMHCTB aKKyMYJIITOPHBIX Oa-
Tapeil, HO ¥ OT 9KOHOMUYHOCTH, a TAKXKe OT
peXrMa  2HEepromnoTpedsieHUus CcamMoro
ycrpoiictBa. B pamkax 00pbObl 3a 3Hep-

LinchpoBoit BupeonHTeptheic 1%

Yuncer 14%
YcTPOACTBO YTEHHA
KapT namat1 1%

MpuBOA ONTHYECKNX AUCKOB 2%
DNunamuyeckoe 03Y 3%
Kopek 3%

TakToBbIi reseparop 5%

finpo cuctembl 6%

ApanTtep rurabutHoii cetu 8%

Bupeoapantep 9%

Mopceetka XK-naxHenu
(npu sipkocTy 26,7 Hut) 14%

Mpoyue notepu 12%

LleHTpanbHblit
npoueccop 11%

MpuBop xécTkoro gucka 11%

Puc. 4. AHanu3 cTpyKTypbl 3HepronoTpe6neHns Ans Hoyt6yka c yuncetom Ha nnatdopme

Intel Centrino Santa Rosa

roaddekTuBHOCTh KoMIaHus Getac Tpo-
aHAJTM3UPOBAJIa CTPYKTYPY SHEPronoTped-
JICHUsI CBOMX u3ae/uii. Bce aHeprosarparsl
OBbUTH PA3JIOKEHBI 10 MOJIOUKAM U UCCIIENO-
BaHbI C TOUKHU 3pEHMsI BO3BMOKHOM ONTUMM-
3anuu. Ha puc. 4 npuBenéH npumep tako-
ro aHaJIM3a JJIs HOYTOyKa C YUIICETOM Ha
matdopme Intel Centrino Santa Rosa u
nporieccopoM Intel Core 2 Duo. ITnardop-
Ma Santa Rosa, crierimanabHO CIPOEKTUPO-
BaHHAas JUISl IPUMEHEHMsI B MOOMJIbHBIX

YCTPOIMCTBAX, TOCTATOUHO SHEProahdeK-
TBHA. OTHAKO 0Ka3aJ10Ch, YTO CYIIECTBEH-
HOW JTOTIOJIHUTEIIbHON 3KOHOMUU MOXKHO
JIOOUTBHCS 3a CYET ONTUMU3ALIMUA PAOOThHI
ycrpoiictB PnP (plug-and-play), Hakorure-
JIel Ha ONTUYECKUX U KECTKUX IUCKaX, ce-
TeBbIX agarnrepoB. Kpome Ttoro, ymaé€rcs
COKOHOMUTD OJ1aromaps yIydIlleHUIo cXe-
MOTEXHUKU UCTOYHUKOB IMUTAHUS U ONTH-
MHU3ALMU KOMITOHOBKY MaTePUHCKOM Tia-
ThI, COKpallawIieil JIMHY MPOBOIHUKOB

Getac

bPOHSA KPEIMKA

r Tonbko B MPOCODT: —I
o [IOKYMEHTALMA Ha PYCCKOM f3blKe

o ipaiiBepbl ang 0C QNX
o BO3MOXHOCTb BOEHHOW NPUEMKH

m

0OULMANbHbIA ANCTPUELIOTOP NPOAYKLUU GETAC
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MUTAHUS ¥ UCTIOJIb3YIOIICH pacIipenencéH-
HYIO CHCTeMY IpeoOpa3oBaTesieil TTOCTO-
STHHOTO ToKa. Kakum ke o6pa3om mocTura-
€TCsI 5KOHOMMSI Ha YKa3aHHBIX yJacTKax?

YcrpoiictBa plug-and-play sBastorcst
MogKIoYaeMbIiMU. [IprMepamMu  Takux
YCTPOMCTB MOTYT CIIYKUTh afarTepbl
bluetooth m Wi-Fi, amanrepsr cetn
Ethernet, KoHTpoyIep yrpaBleHUs CEH-
COpPHBIM 3KpaHOM. [1oCKOIBKY OHU HC-
MOJIB3YIOTCSI HE BCETIa, MMEET CMBICT T10-
JlaBaTh Ha HUX MHUTAaHUE TOJBKO TIPU He-
ooxomumocTu. CrienranbHast yruiuta G-
Manager (puc. 5) B cocTaBe mporpaMMHO-
ro obecrieueHust Getac 1a€T MoJIb30BaTEIO
BO3MOXHOCTb HACTPOUTH CXEMBI yIIpaBJie-
HUS TAKUMU YCTPOUCTBAMU U 3aT€M aBTO-
MaTUYECKU YIIPaBISICT UX SHEPrOMUTaHU-
eM. [To yMomuaHuIO yTUIUTA yCTaHABIMBA-
€T PEKMM MaKCHMMaJIbHOIO 3HEprocoepe-
JKEHUsI, KOTOPBbIM MPEAYyCMOTPEHO OT-
KJIIOUEHUe TUTaHus BceX ycTpoiicts PnP.

Kaxk BumIHO 13 aHa/M3a CTPYKTYphl SHEP-
TOMoTpeOJeHUs, COJMAHON 3KOHOMUU
MOKHO ObIJIO ObI JOCTUYb MTYTEM YIIpaBJie-
HUSI TUTAaHUEM OTNTUYECKUX HAKOMUTeNen
(ODD) M X€cTKMX IHMCKOB KOMIIbIOTEpa
(HDD). OnHako TyT 3agaua HerpocTasi: 5T!
YCTPOMCTBA HEBO3MOKHO BBIKJIIOYATh B ITPO-
M3BOJIbHBII MOMEHT BPEMEHM, MTOCKOJIbKY
TaKoe OTKJII0OYeHUE OyIeT BbI3bIBAaTh COOU B
MX paboTe U MOXKET Jaxke MPUBOAUTD K Kpa-
Xy ONEpallMOHHOM CUCTEMBI. YIpaBleHUe
JIaHHBIMU YCTpOMCTBaMU B HOyTOYKax Getac
ocyuiectsisieTcs: Ha ypoHe BIOS (basic in-
put/output system — 6a30BOIi CUCTEMbI BBO-
Jla-BbIBOJIA), TTOCKOJIbKY MMeHHO BIOS mipe-
JIOCTaBJIsIeT onepaloHHoi cucteme API
JIOCTYT K anmapaType Kommbtorepa. [Tocto-
SIHHO OTCJIEXKMBAsl COCTOSIHUE KOHTPOJLIEe-
poB 31uX ycrporicts, BIOS npu Bo3MoxHO-
CTU TIEPEBOJIUT UX B PEXUM MOHWXKEHHOTO
3HEPronoTpedIeHUSI.

Getac UCIob3yeT B CBOMX YCTPOMCTBAX
TEXHOJIOTHIO TIOJTHOTO OTKJTFOUEHMST alarTe-
POB JIOKQJTbHOW BBIYMCIUTEILHOM CeTH
(JIBC), Ha 10/110 KOTOPBIX MPUXOAMUTCS MO~
psinka 8% 3arpar sHepruu (puc. 4). Peamu-
30BaHO 3TO CJCAYIOIIUM 00pa30M: CIIeIIM-
JTBHBIN aIapaTHBIi MeXaHW3M II0CTO-
STHHO KOHTPOJIMUPYET COCTOSTHHE CETH Ha Ha-
JITIMEe HEeCYIIei; KaK TOJIBKO (UKCUPYETCST
(busunueckoe oTkIoueHUe pazbeéMa RJ-45
JIM00 OTKITIOUYEHUE BCEX ITEePeNarolnX y3JI0B
cetu, agantep JIBC HoyrOyka Getac nepe-
BOIIUTCS B BHIKITIOYEHHOE COCTOSTHUE.

Buecna Bkitan Getac v B TEXHOJIOTUIO OI-
TUMU3AIMY UCTOYHUKOB TTUTAHUS — TIpe-
oOpa3oBaTtesieil TTOCTOSTHHOTO TOKa ISt
obecriedeHNs pacIpeneIEHHOTO MTUTaHUsT
KOMIIOHEHTOB MaTepUHCKOI miaThl. Ode-
BUIHO, YTO HEJIOCTATOYHBIH 3a11ac MOIITHO-

CTU MOXET MPUBECTU
K BBIXOJly TAKOTO UC-
TOYHUKA U3 CTPOS, a
TaKXXe BBIHYKIIAET €r0
paboTtaTh C HU3KUM
KIII. B To xe Bpems
U30BITOUHBIN  3amac
MOUIHOCTY NPUBOAUT
K HEOINpaBAaHHOMY
POCTY CTOMMOCTHU UC-
TOYHUKA. MHorue
KOMIOHEHTBHl MaTe-
PUHCKOU TUTaThI
MPEeACTaBIISIIOT COO0M
Harpy3kyu TepeMeH-

Puc. 5. Ytunuta G-Manager Ana HaCTpOMKKU CXeMbl YNpaBAeHUA NUTAHMEM

© PacLUMpeHHbIN CO0P faHHbLIX U OTHETHOCTb MO SHEPreTUHECKUM
nokasarensm

e boratble cpefcTBa BU3yanusaunm 1 aHanusa ans BbIfBIeHNS
NCTOYHWKOB M3NULLIHNX 3HEeprosarpar

© MOHUTOPUHT LieNIeBbIX U GHOKETHBIX NOKasaTesei
® bbiCTpoe BHeLpeHue 1 BO3BPAT UHBECTULNIA

® YHuBepcanbHbIi cnoco6 nogkntoyeHus no OPG, BACnet, SNMP
n k Web-cepsucam

IHEpProadEeKTUBHOCTb UHTENTEKTYANbHbIX 3[jaHWIA
N NOObIX MPOMbILLIIEHHbIX 06bEKTOB —
B Bawux pykax!

0OULUANBHBIA ANCTPUBLIOTOP MPOAYKLUK ICONICS E vy E

®
P ROSOF T Ten.: (495) 234-0636 « info@prosoft.ru « www.prosoft.ru E!r
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Puc. 6. CTpyKTypa 3alMTHOrO NOKPbITUA
Kopnyca HoyTGyKa

HOTO XapakTepa, BH0OaBOK (DYHKIIMOHU-
pyto1re acuHXpoHHO. Bcé aTo memaer 3a-
nady hopMabHOTO pacu€Ta MUKOB U TIPO-
BaJIOB HArpy3KW Ha WCTOYHUK TMUTAHUS
MPaKTUUeCKN Hepa3pemmmMoit. MHxeHepbt
Getac MO 10 IPYTOMY ITyTH: ObITa CO3-
IaHa crnienaiabHasa yruaura APMA (Auto
Power Measure and Analyze — aBTOMaTu-
YecKoe M3MepeHUe W aHaJIN3 Harpys3ok),
MO3BOJISIIONIAs B peaIbHOM BPEMEHU COOU-
paTb CTaTUCTUKY PAOOThI CUCTEMBI. YT~
Ta He TIOCTABISIETCS] B COCTaBe MPOrpaMM-
HOTO OOecreveHus, OHa MCTOIb3YeTCsT B
KauyecTBe PabOUero MHCTPYMEHTA UHXKeHe-
pamu Getac Ha aTamax pa3paboTKu U Te-
CTUPOBAHUS HOBBIX MOJIEJIEil KOMITbIOTE-
PpoB. AHaNM3MpPysl HakorIeHHYI0 APMA Bo
BpeMsl HMCTBITAHUN CTaTUCTUKY, MOXKHO
OUYeHb TOUHO OTIPE/ICIUTh TPAHUYHbIE TTO-
TPEOHOCTU CUCTEMBI B LIEJIOM U OTAETBHBIX
e¢ KOMIOHEHTOB, a 3HAYUT, O0ECTIeUUTh
ONTUMATbHOE MUTAHUE KOMITbIOTEDA.
CToUT YyNOMSIHYTh U TEXHOJIOTUIO, HE
HMMEIOLYIO HETIOCPEICTBEHHOTO OTHOIIIEe-
HUSI K 9HEProcOepexXeHuIo, TeM He MeHee,
MO3BOJISIIONILYIO TOOMBATHCSI HEMTPEPBIBHO-
ro GyHKIMOHUPOBAHUSI KOMIIbIOTEpa B
ABTOHOMHOM peXHMe B TeUeHHE CKOJb
YTOJHO J0JTOr0 BpeMeHU. DTO TEXHOJIO0-
TUST «TOPsTUEii» 3aMEHbI aKKyMYJISITOPHBIX

a

barapeii LifeSupport™: ycrpoiicTBa ¢ nos-
JIepPXKKO JaHHOM TeXHOJIOTUU UMEIOT 1BE
He3aBUCUMbIE aKKyMYJIITOPHbIE OaTapeu,
Osiaromapst YeMy MX MOXKHO 3aMEHSITb, He
npepbiBasi paboTy.

K coxaneHuio, onMcaHHbIe TEXHOJIOTUU
MOTEPSIIOT CBOIO LIEHHOCTh, €CJIM Mbl OKa-
JKEMCSl He B COCTOSIHMM 3alUTUTh «Ha-
YUHKY» HOYTOYKa OT arpecCUBHBIX BO3-
JNeCTBUI OKpyXKalollei cpenbl. A ISt
MpUIaHUS «HEyOMBAEMOCTU» TpedyeTcs
HeyTo OoJiblliee, YeM XPYTIKUI MJIACTUKO-
BBl KOPITyC HOYTOYyKa.

HAREXHAS SALUMTA
OT KOPPO3UMU B ATPECCUBHbLIX
CPEAAX

B 3akmoueHue o63opa texHonoruii Ge-
tac paccKaxkeM O TOM, UTO JeJIaeT KOMIIa-
HUS TS IPOMIJICHUST CPOKa CITY>KOBI CBOMX
W3IEINI B YCJIOBUSIX MAKCUMAJIBHO arpec-
CUBHOI cpenbl: KOMOWHAIIUM BBICOKOI
BJIQXXHOCTHU 1 HATM4ust coni. KoHewHo ke,
yaap B TaKMX YCJIOBUSX TPUHUMAIOT Ha ce-
051 HapY>XXKHBIC 3JICMEHTBI KOHCTPYKIIVH 13-
JIeTHSt, Y B TIEPBYIO OYepelb — €ro KOPITYC.
HMMeHHO OH HO/DKEeH TTPOTUBOCTOSITh KOP-
pO3uu U TIPOHUKHOBEHUIO arpecCUBHOTO
paccosia BHYTpb yCTpoiicTBa. BonbImHCTBO
3alIMILIEHHBIX HOYTOYKOB UMEIOT KOpITyca,
M3rOTOBJICHHBIE M3 MAarHMEBOTO CILIaBa.
OTH CIUIaBbI MPOYHBI, JIETKU, U3 HUX XOPO-
110 MOJIyJaroTcs TuThie usaenus. Ho Bot
Oena: He 3alUIIEHHAs CIIeMaTbHBIMU Me-
ToIaMU MeTaJlJTuJecKasi TOBEPXHOCTD MO/ -
BepxkeHa coJieBoii Koppo3uu. Kak nmpaBu-
JIo, IS TIpUAAHMST aHTUKOPPO3UMHBIX
CBOIMCTB TIOBEPXHOCTb IOKPBIBAIOT HE-
CKOJIbKMMMU 3alIUTHBIMU cliosiMu. Komma-
Hus Getac paspabdoraja COOCTBEHHYIO U
BecbMa 3 (PEKTUBHYIO TEXHOJIOTUIO TTPEI-
BapuUTEIbHOM 00pabOTKM MarHUEBbIX ITO-
BEPXHOCTEM Mepea OKpacKoii. DToT Mpo-
1lecC Ha3BaH XMMMYECKOW KOHBEpCHUEH
(MGCC — Magnesium Chemical Conver-
sion) 1 BKJIIOYAET B ceOsI peABAPUTETbHYIO

6
Puc. 7. HarnapHas nanoctpaums pa6oTbl TEXHONOMUMU AHTUKOPPO3UIAHOIA 3aWMUTbI: AeTanb

c nokpbITueM (a) u 6e3 Hero (6) nocne 06pa6oTky conbio

OYMCTKY MOBEPXHOCTH JeTalieil, a Takxke
CO37IaH1e Ha HUX CIIELMAIbHOTO TOHKOIO
cjiost. O6paboTKa mpu3BaHa 3HAYUTEILHO
YAYYILIUTD CLIETUIEHUE KPaCOYHOTO CJIOSI C
IMOBEPXHOCTHIO MaTepuaja U BCIIEICTBUE
3TOro 00ecIeYrBaeT JIyUIyl0 KOPPO3UOH-
HYI0 cTOIKOCTb u3neuii. [locne 0dpaboTt-
KU TIOBEPXHOCTEU IPOMCXOAMUT OKpacKa
CIIeLMaIbHO pa3paboTaHHOM TMOJMAKPU-
JIATHOM KpacKoi. 3alluTHOE ITOKPBLITHE
KOpITyca COCTOUT B OOIIEH CIOKHOCTH U3
YeThIpEX COEB (puc. 6) U obecrieyrBacT
ropasno 6oJiee BEICOKYIO CTOMKOCTD K BO3-
JIEUCTBUIO COJISTHOTO TyMaHa, YeM TOro Tpe-
oyet cranaapt MIL-STD-810G. Bricokyio
3(hGbHEeKTUBHOCTD TEXHOJIOTUH WLTIOCTPUPY-
eT puc. 7, Ha KOTOPOM 3arevyatieHbl pe-
3y/IbTaThl UCHBITAHUI JABYX OJMHAKOBBIX
JieTajieil, OMHa U3 KOTOPBIX MPOIILIA AHTH-
KOPPO3UiTHYI0 00pabOTKY MO TEXHOJIOTUU
Getac, a apyras Obljla ocTaBlieHa 0e3 3a-
IIATHOTO IMOKPBITHSI.

COBOKYNHAS CTOMMOCTb
BJIAAEHUSA

3amuIéHHOEe BBIYMCIUTEIBHOE YCT-
POMCTBO — YyIOBOJBCTBHUE IAJIEKO HE Je-
méBoe. [1pu 3TOM HaI0 TOHUMATB, YTO 3a-
TpaThl HE OrPaHUYMBAIOTCS JIUIIB €T0 TPH-
obpereHueMm. 1151 00beKTUBHOCTU OLIEH-
KU TIPUHSITO pacCMaTpUBaTh COBOKYITHBIC
3aTpaThl Ha TIPOTSKEHUN BCETO Mepuroaa
BJIaZICHUSI. YHUBEPCATbHBIX METOIUK pac-
4yETa COBOKYITHOI CTOMMOCTH BJIaJICHUSI HE
CYIIECTBYET, OJHAKO B HaIlleM cliyyae
MOXKHO BBIACJIUTD CJEAYIOIINE KITIOUYeBbIC
MOMEHTBI:
@® 3aTpaThl Ha anmapaTHoe 00ecIeueHNE;
@ 3aTpaThl Ha TpOrpaMMHOEe obecriede-
HuE;
3aTpaThl Ha Pa3BEPTHIBAHNCE;
3aTpaThl Ha OOyUEHME;
SKCIUTyaTallMOHHBIC PACXOIIBI;
KOCBEHHBIC TTOTEPU BCIIEACTBHE HEpabo-
TOCITOCOOHOCTH.

Puc. 8. 3awmnwéHHbIN HOYTOYK-TpaHCHopmep
Getac V110

www.cta.ru
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Puc. 9. MnaHweTHbI KOMNBIOTEP ANA KECTKUX
ycnoBuit 3kcnayatauum Getac F110

ITo pesynbratam ucciemoanuss VDC
Research Group “Total cost of ownership
(TCO) models for mobile computing and
communications platforms” (2008 .), 60-
siee 70% COBOKYITHBIX 3aTpaT MPU MOJIb30-
BaHUM MOOWJIbHBIMY YCTPOUCTBAMU MOTYT
OBITH HE CBSI3aHBI HETTOCPEACTBEHHO C MX
npuobpereHureM. M3 Bcero mepeuncieH-
HOTO CaMbIM KPUTUYECKUM MOXKET OKa-
3aTbCsl MTOCAEIHUIN MYyHKT: 3aIIUIIEHHbIE
HOYTOYKM 3a4acCTyi0 UCIOJIB3YIOTCS B Ta-
KUX CUTYalUsIX, KOTJa IIeHa MTOJIOMKU — He
MoTepsi ACHEr, a YeJ0BeYeCKUe >KU3HU.
AHaM3 CTaTUCTUKY BBIXOIOB U3 CTPOSI MO-
OWJIbHON TEXHUKU TTOATBEPXKIAET OUEBUI-
HYIO Belllb: 3alIUIIEHHAsT TeXHUKA Oosee
HaJEXHA B OKCIUTyaTalluM U MeHee TMO[I-
BepKeHa MOoJOMKaM BCJeICTBUE Hebaro-
MPUSTHBIX BHELUTHUX (haKTOPOB, YTO KOC-
BEHHBIM 00pa30M KOHOMMUT CYIIECTBEH-
HbIe cpeAcTBa e€ BiaaenblieB. K mpumepy,
0 BBICOYAiillleM KauecTBe U HalEXHOCTU
un3nennii Getac CBUIETENLCTBYET TOT (DaKT,
YTO Ha MOJIHOCTbIO 3alIUIIEHHBIE HOYTOY-
KU U TUIAHIIETHbIE KOMIbIOTEPHI, MpU-
obperéHHbie nociie 1 suBaps 2010 rona,
KOMMaHUs JAET 5-JIETHIOI rapaHTUIO.

A EHbL CETOAHSIWHMUA

B Hacrosmiee Bpemst Getac mpou3BOIUT
HE TOJIbKO 3alUIIEHHBIE HOYTOYKH, HO 1
KOMMYHUKATOPHI, 3alIUIIEHHbIE TIIaH-
IIETHbIE KOMITBIOTEPHI, a TAKXKE HOYTOY-
Ku-TpaHchOopMephl, TpeBpaiiaeMbie B
manmetrHsie [1K mytem pazBopora skpa-
Ha Ha 180 rpamycoB Giaromapst IByxoce-
BOMY IIIAapHUPHOMY KperuieHuIo. J{a0bl He
OBITH TOJIOCIIOBHBIMU, TIPOUJUTIOCTPUPYEM
CKa3aHHOE KpaTKUM OIMMCAaHWEeM He-
CKOJIBKMX YCTPOMCTB M3 HOBBIX JIMHEEK
KOMTIaHUM.

B kauecTBe mpumepa HOyTOYKa-TpaHC-
(opmepa MoxxHO ipuBecTH Mojenb Getac
V110 (puc. 8). Hecmotpst Ha TMOKYI0 KOH-
CTPYKIINIO, YCTPOMCTBO MOJTHOCTHIO COOT-
BercTBYeT ctaHaaptam MIL-STD-810G u
IP65. VIcKTi0unTeIbHYIO CTOMKOCTD K yIa-
pam 1 BUOpaiu obecrieunBaeT mpruMeHe-

HUE TBEPAOTEJIbHOTO XECTKOro aucKa
00BEMOM 110 256 I'Gaiit. KonTpostep éM-
KOCTHOTO CEHCOPHOTO 3KpaHa IMOAAePXKU-
BaeT (pyHKUMIO multi-touch, a mpumeHsie-
Mbl€ TEXHOJIOTUM SHEPTOCOEPEKEHMS 103~
BOJISIIOT HEMPEPBIBHO 3KCILUIyaTUPOBATh
KOMITbIOTEp Ha MNpOTsSLKeHuU 13 yacos.
s appexTrBHOIM pabOTBI C YCTPOHCTBOM
CITyk0 ONepaTUBHOIO PearnpoBaHMsI Cpe-
I TOTOJHUTEIbHBIX MPUHAMLIEKHOCTEI
MMeeTCsl aBTOMOOUIbHAS TOK-CTaHIIUS.

VinauHbelM  00pa3LoM  IJIAHILIETHOTO
KOMITbIOTEpA TSI KECTKUX YCIOBUM 9KC-
uiyaTauuu siBisietcs Mmoaenb Getac F110
(puc. 9 ). Ero xopmnyc 10cTaTOYHO TOHKMI1
(24,5 MM), 1 BecuT IiaHIueT Beero 1,39 k.
[Tpu 5TOM YCTpOICTBO, KaK U MpeabIay-
1ee, oTBeyaeT TpeOOBaHUSIM CTaHAapTOB
MIL-STD-810G u IP65, a Hanmnuue mo-
ciaenpoBareabHoro ropra, Ethernet, USB u
BO3MOXHOCTb MCIOJIb30BAHUS TOMOJTHU-
TeJIbHOM KapThl mamsitu ¢opmaTta Mic-
roSD nenaroT ero mouMcTUHE YHUBEPCATb-
HbIM YCTpOHCTBOM. [1aHIIeThl KOMITIEK-
tytotest mpoueccopamu Intel® Core i5-
4300U vPro™/Core i7-4600U vPro™. bo-
raTblii HA0OP JOTIOJHUTEIBHBIX TIPUHAI-
JIEKHOCTEH MO3BOJIsSIeT KOM(POPTHO pado-
TaTh C YCTPOMCTBOM B JIFOOBIX CUTYAIIUSIX, &
MoJIepKKa YITOMMHABIIECHCS paHee TeX-
Hojorun Getac Lifesupport™ npenocraB-
JISIET MPAaKTUIECKU HEOTPaHUUEHHOE Bpe-
MsI HETIPEPhIBHO aBTOHOMHOM paOOTHI.
YeTpoiicTBO QYHKIIMOHUPYET MO, YIIpaB-
JICHHEeM OIepallMoHHOM cucteMbl Win-
dows® 7/Windows® 8 Professional.

E111€ oquH npuMep yaauyHoro 3aiyinéH-
HOTO YCTPOICTBa IUIAHIIETHOTO (hopMa-
ta — Getac Z710. DT1o HOBeimii 7-110i1-
MOBBIIf TITAHIIET Ha 6a3e onepaluoOHHOMI
cuctembl Android 4.1, cooTBeTCTBYOIIMIA
TpeboBaHusaM ctannapta MIL-STD-810G
1 MMeIoIInil Kiacc 3amuthl 1P65. ITnaH-
1IeT 00JIagaeT JOJATOBEYHBIM, YCTOMYMBBIM
K MEXaHWYECKUM ITOBPEXKICHUSIM 2Kpa-

Puc. 10. CBepx3alMLWEHHBIN KOMMYHUKATOP
Getac PS336 Ha 6a3e onepaunoHHOMN CUCTEMDI
Windows® Embedded Handheld 6.5

HOM, BBITIOJTHEHHBIM IO TexHojoruu Lu-
miBond®: crekio cramuHUT, EMKOCTHBII
natyuk Kacanus u 2KK-manenb ¢ ucnosnb-
30BaHUEM ONTUYECKU YNCTOU CMOJIBI
(OCR) obecnieunBaloT MPOYHOCTH U Oec-
TpeleIeHTHYIO YyBCTBUTETHHOCTh K Kaca-
HUSIM Jaxe B Tepuarkax. [lmanmierom
Z710 MOXHO YMpaBIsTh U C MOMOIIIBIO
cTuayca. YCTpoHCTBO paboOTOCTIOCOOHO
npu temnepatypax ot —20 mo +50°C, a
BpeMs er0 aBTOHOMHOTO (hyHKIITMOHUPO-
BaHus gocturaet 10 yacos. Takue xapak-
TEPUCTUKU FAPAaHTUPYIOT (P HEKTUBHOCTD
WCTIONB30BAHMSI IJIAHIIETa KaK B MOJEBBIX
YCJIOBUSIX, TaK 1 HA MIPOU3BOJICTBE.

Caepx3allnIiEHHbIe KOMMYHUKATOPBI
Ha 6ase orepaunoHHbIX crcreM Windows®
Embedded Handheld 6.5 u Android umetor
IIUPOKKME BO3MOXKHOCTH JJIsI HapaluBa-
HUS DYHKIIMOHATA PA3TMYHBIMY BHEIITHH -
My Momyssimu. CTapiasi B TUHeKe Mo-
nenb PS336 (puc. 10) obnamaer Makcu-
MaJIbHBIM U3 JOCTYITHBIX YPOBHEM 3allll-
1ol IP68 1 Takxke cepruduLMpoBaHa 110
MIL-STD-810G. OHa BbimepxuBaeT 26
LIMKJIOB TIAeHUIA C BBICOTHI 1,82 M; KOM-
MYHUKATOP MOXKET OBbITh JOTIOJTHUTEIbHO
cepTuULIUPOBAH ISl UCTIOTb30BAHUS BO
B3PBIBOOIACHBIX Cpenax vii B COOTBeT-
ctBuu ¢ ATEX EC u coxpaHnsier paboTo-
CIIOCOOHOCTh TIPU TEMIepaTypax OKpy-
xkatoriei cpeant oT —30 g0 +60°C u Brax-
HocTH 110 95%.

JAEHbL 3ABTPALUHUNA.
3AKJIOYEHME

[Mporpecc He cTouT Ha MecTe, U AUHA-
MWKa Pa3BUTHUSI KOMITBIOTEPHBIX TEXHOJIO-
Ui TIO3BOJISIET PAcCYMTHIBATH HA Kade-
CTBEHHbBIE PEBOJTIOLIMOHHBIE CKAYKU B CKO-
pom Oymyiiem. HekoTopseie aKcriepThl, Ha-
MpUMep, TPeACKa3bIBAIOT 0TKAa3 OT Kia-
BUATYPbl U MOHUTOpPA KaK YeJIOBEKO-Ma-
IIMHHOTO NHTepdeiica: 0XKUAaeMbIMU TEX-
HOJIOTUSIMU SIBJISIIOTCST MBICTICHHBIN BBOJ
KOMaHI, a TaKxXe mpsiMoe hopMUpoBaHUe
o0pa3oB B MO3ry ofeparopa. Y4éHble
BIUIOTHYIO TIONOIUIA K CO3MaHUIO NEeii-
CTBYIOLIUX MOJEKYJSIPHBIX MUKPOUUTIOB.
Ha ux ocHoBe OymyT MPOU3BOAUTHCS MO-
HOJIUTHBIE, OYEHb KOMIMAKTHBIE YCTPOI-
CTBa C KpaifHe HU3KUM dHEpPronorpedie-
HUEM 1 BBICOYANIIINM OBICTPOACHCTBUEM.
C peanuzainueit 3TUX TEXHOJIOTUI rpaHb
MeXAy OOBIYHBIMM U 3allUILEHHBIMU
KOMIIbIOTepamMu OyAeT CTUpaThCs IO MO~
HOTO Mcue3HOBeHMs1. Bc€ aTo — neno 3aB-
TpalllHero IHsI, Hy a ToKa 06e3 crienuaim-
3UPOBAHHOTO 3alIUIIEHHOTO KOMITbIOTEPA
BO MHOT'MX CJIydasix He 000iTHUCH. @

E-mail: iqrater@gmail.com
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