AJIEMEHTHASA BA3A: aucnneu

ANAKOKPUCTANINMYECKUE AUCIIVIEN

Buktop bensieB, o.7.H., OIYIM LIHNWN «KomeTa», anpekTop Poccnimckoro otaeneHmns obuiectsa
NHpOPMaLMOHHbIX aucrnees SID,
Bnapnmup BpexHes, HadanbHuk otgena OIYM HAW «Bonra»

B 0630pe onucanvt u cucmemamusuposanvt mextoaozuu JKK-oucnae-
es8, uzdeauss Ha ux ocxHoge u pviHounas cumyauus ¢ JKK/[ ¢ mupe u 6

cmpanax CHTI.

OCHOBHBIE TEXHOJIOTUU KK/
(IIACCUBHO- 1 AKTUBHO-
AIPECYEMBIE MATPUYHBIE
YCTPOMCTBA)

IIpaktudyecku Bce IpuMeHsieMble B
JKK/L anexrpoontuyeckue adp@eKTsr oc-
HOBAHbI HA U3MEHEHUN [[BYJTyYeIIPeIoMIe-
nug JKK 1o geiictBueM TPHUIIOKEHHOTO
AJIEKTPUYECKOTO ToJist. B pesysibrare aTo-
ro u3MeHsgercs: (pazoBO-TIOJAPU3AMOHHOE
COCTOSIHUE TIyYKa CBETa, IPOIIE/IIEro vye-
pes caoii JKK. Tlpn nanmmuun nonspusa-
TOpa W aHaJn3aTopa B JUCILIESX, paboTa-
IOMUX KaK Ha MPOIYCKAHUE, TaK M HA OT-
paxkeHue, MOYJUPYETCs WHTEHCUBHOCTD
CBeTa THKCeJOM. SpKOCTb M300paskeHust,
coznaBaemoro JKK-pucritesmu, ormpee-
JISIETCS TIO/ICBETKOIA, TIOITOMY JIJIsl HUX GO-
Jiee BaXKHOU XapaKTEPUCTUKON SBJISETCS
KOHTpacTHOe oTHOIIeHne. VIHTeHCuBHOCTD
CBETa MOYKET MOJIYJIMPOBATHCS HE TOJBHKO
3a CYeT TIOTJIONIeHNs B aHAJU3ATOPE, HO U
3a cuer oTkJIoHenusa (paccesnus) Iydka,
ec/ii  HEeOJIHOPOJHOCTb pacipe/ieieHus
aupekropa (opueHTalMKM) B IHKCEJe
CpaBHUMA C JIIMHON BOJHBI. SICHO, 9TO B
JKK/L paccenBaioiiero tumna Bbiie Koadg-
(PUIMEHT UCIOTb30BAHUS TIOJCBEYNBAIO-
1IEr0 M3JIyYCHUS.

Cpenn naccuBubix JKK/I nanGosibineii
MYJIBTUILJIEKCHOCTBIO  00JIA/IAI0T  CyTIep-
tBucT (STN) asxpanbl. Hanndne aBy.ryde-
nperomyenust y KK mpuBogut x cysxe-
HUIO YTJIOB 0630pa, 4TO MCIIPABJISIETCS BBE-
JIEHWEeM B COCTaB STYEHKH OJHOTO MJIN ABYX
KOMIIEHCATOPOB — (Pa30BbIX IJIACTUH C OT-
pUIATEJBbHBIM /IBYTIPEJIOMJICHUEM — TLJIN
cratmueckoro (He yIpaBIseMOro 9JIeKTpHu-
yeckuM nosiem) ciog KK ¢ oamHakoBbim
10 BEJWYMHE ¥ IPOTUBOIOJOMKHBIM T10
3HAKY YIJIOM 3aKPYTKH.

YpoBeHb MyJIbTUIIJIEKCHOCTH TOPSIIKA
1000 nocturnyt u B apyrux KK/ ¢ mac-
cuBHbIM yrpasJienueM (addext yrnpasiis-
€MOro  JIBYJIYUelIPEJOMJIEHUsT B TOMEO-
TporHo opuentupoBaHubix ciaosx KK,
TN-STYeH KN, CETHETO- M AHTHUCETHETOAIEeKT-
puueckne JKKJ/I). Opnaxo, mo pasmny-
HBIM MPUYMHAM, TpEX/e BCETO TEXHOJO-
rU4ecKuM, 9TH 3(P@EKTbl UCIOIb3YIOTCS
CPaBHUTEJIBHO PEIKO, XOTS B TOCJIE/HIE

Ten.: (095) 925-6047

TOJIbI MHOTO CHIeJTAHO [T YJIYUIeHUs]
3TUX TAPaMETPOB.

B mepByio ouepejib, /I MACCUBHbBIX
JIICTLIIEEB pa3palboTaHbl CIIOCOOBI ajipeca-
1M, KOTOPbIE B COYETAHUU C OPHEHTAIM-
eit 7KK m coctaBom Marepmasa mMo3BoJIs-
10T BBINOJIHATD OJHOBPEMEHHYIO aj[peca-
[UI0 HECKOJIbKMX WJIM JIaKe BCEX CTPOK
nuctiies. [locimennnii MeToT HOCUT Ha3Ba-
HHUEe aKTUBHOW WJM MHOTOCTPOYHOM
(multi-line) agpecarum maccuBHOTO ANUC-
mwiest. [Ipu atom B psijie pa3apaboToK pea-
JIN30BaHa ONTHYECKAS MaMSITh.

B Hacrosiiiee BpeMs MHTEHCHUBHO Pas-
BUBAIOTCSI TEXHOJIOTUU JINCILJIEEB, B KOTO-
PBIX M3MEHEHHE ONTHYECKOTO COCTOSHUS
/KK gocruraercss He 3a cuer yrpasiisio-
MUX CUIHAJOB, MOCTYIAIONIUX CO CXEMbI
VIIPaBJICHNS, A U3-3a M3MEHEHUS DJICKTPH-
YEeCKOrO COCTOSIHUSI dJIEMEHTa C HeJIMHEd-
HOHIl BOJIbT-aMIIEPHOHN XapaKTepHCTUKON
(ronkorienounoro tpansucropa — TIIT
nwm auomga — TII/1), BRITIOUEHHOTO TIOCJIC-
nosaresibHo ¢ AKK-gueitkoii. IIpu akrus-
HOM yTIPABJIEHUN, B OTJIMYNE OT MMACCHBHO-
0, ITapaMeTpPbl BOJbT-KOHTPACTHON Xapak-
TEPUCTUKK 3JieKTpoonThHieckoro addexra
OKa3bIBAIOTCSI HE CBSI3aHHBIMHU HETOCPEICT-
BEHHO C YIPABJIONUMHI JIEKTPUIECKUMI
curnanamu.  Knaccuduramms KK 1o
crioco0y yIpaBJieHust IpuBe/ieHa Ha puc. 1.

Vcroib30BaHe aKTUBHBIX MAaTPUIL
(AM) HeIMHEHHBIX 5J1eMEHTOB M03BOJISET
3HAYUTEJSHHO YBEJUYUTb ObICTPOENCT-
BHE, KOHTPACT U YroJ 0630pa JINCILIes.

NsBecTHO, uTO GOJiee BBICOKAsT IeHA
JKK/I ma ocHOBe aKTUBHOHW MAaTPUIIBI
VIPABJSIONNX TOHKOIIEHOYHBIX TPAH3M-
cropos (TTIT) o6ycioB/ieHa CpaBHUTENb-
HO HeOOJIbIINUM TPOIEHTOM BBIXOJA TOJI-
Hbix uszgemuii (oxono 50%). UrtoGbl yBe-
JIMYUTH 3TOT TipotienT, K 2005 roay mpej-
nosaraercst pazpadorka I/ 5-ro moko-
JIEHWS 32 CYET MCIOJIb30BAHUST UCXOHBIX
CTEKJISHHBIX TIJTACTUH OOJIBIIOTO pasMe-
pa — 960 x 1100 x 0,7 mm (4-my noxosie-
HUIO COOTBETCTBYIOT ILJIACTHHBI Pa3MEPOM
550 x 650 Mm). M3 Takoil 1JIaCTUHBI MOK-
HO CJIeJIaTh /IBE MOJIIOKKH JIJIsT JIUCILIes] C
muaronaunio 40 moiimos (102 cM) 1 amex-
com (orHomenuem cropon) 16 : 9 wum

http://www.elcp.ru

16 momoxkex  jusa  12-110iIMOBOTO
(30,5 cM) mucries ¢ armekcoM 4 3.
Jluciieit 5-ro 1MOKOJIEHHS, KOTOPDIi
G6yner mpousBojutecs B 2005 romy, moJ-
JKEH MMETDb CJIe/IYTOIHe XapaKTepUCTUKY:

— Bupeocranpapr: QXGA, wunu
2000 x 1600 mmkcesmoB. Ilpm atom mmar
nukcesoB coctaBut 180...200 Mxm.

— Pa3sMep TMOMJOKKH COOTBETCTBYET
crangapram A4 (297 x 210 mm) nan BS
(257 x 182 Mmm) u A3 (410 x 297 MM, un
19,9 moiima, T.e. 505 MM IO IHATOHAJN)
nm B4 (364 x 257 mm,unm 17,5 110iiMOB,
T.e. 442 MM 10 AUaroHajm).

— Ouepronorpebienue: 3...4 Br.

— BpeMmsi 1mpomsBOJICTBA OJIHOTO W3-
nemms: 30...45 ¢ (Bmecto 60...90 ¢ B Ha-
crosiiee BpeMs).

— KosmvectBo doronurorpadpudec-
KX oreparuii: 4 — 5 Bmecro 6 — 8.

PaccMOTpUM KPaTKO XapaKTEPUCTUKU
Hekotopeix tunoB sKK/I ¢ BbicoKol mH-
opmaronoit eMKoCTbIo, B 0COOEHHOCTH
TeX, KOTOPbIE MCIOJb3YIOTCS B KOMMepUe-
CcKUX paspaborkax. IIpexje Bcero, aTo
JKK/ ana nopratusabix OBM  (note-
book). B ra6iumne 1 mpuseaensr xapaxre-
puctuku KK/l ¢ pasmepom 1o amarona-
au 12,1 moiima (30,7 cm).

Yro6br 3ameHuTh IJIT-MOHUTOPBHI,
JKK/I, corstacHO olieHKaM, T0JKHBI UMETh
CTeYIONe TEXHUUECKUE XaPaKTePUCTH-
KU: pa3Mep TO auaroHanmn 15 mioiiMoB
(38,1 cm), XGA-cranjapr paspelienus,
yroa o63opa 140°, apxoctp 200 kzx,/ M2 n
noTtpeb/sieMyo MomHocTh 6 BT. 3a mc-
KJIIOUEHHEM TIOCJIeHEr0 IapaMeTpa, K
9TUM TPeGOBAHUSM TPUOIUKAIOTCS  Xa-
paxtepuctuku XGA aKTUBHOI MaTPHIIBI
upmbr Mitsubishi (SInonus): pasmep 110
muaronamn 15,1 motima (38,4 cm), yron
o630pa  £60°, ssproctb 250 K,/ M2 U TO-
Tpebasiemasi MotHocTh 19,3 BT.

[l poctukenus GOJILIIMX YIJIOB 00-
30pa, Kor/la BU3yaJbHOE BOCIIPHUSITHE M30-
OpayKeHWMsT Ha JIMCILIee HE HU3MEHSIETCS
[IPH PaCCMATPUBAHUK €T0 TPAKTUYECKH C
JIO6OTO HAIPABJIEHUS] TIPOCTPAHCTBA Tie-
pell YCTPOHCTBOM, MIPE/IIIOKEH METOJ| TaK
Ha3bIBaeMoii agpecanun B miockoctn (in-
plane-switching, IPS-mode). B atom ciry-
yae 3JIEKTPUUYECKOe TI0JIe HANPABJIEHO He
MoTIepeK, a MapaJsyieJbHO TOJIOXKKE, HA
KOTOPOH pasMellleHbl aKTHBHBbIE 3JIeMeH-
Tbl. OcoOEHHO Tpeycrean B CO3/IaHuu
KK/l na ocHoBe IPS-Momibl simoHCKHIE
dupmbr NECu Hitachi (em. Tabmuiy 2).
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XKA,
[ [
OnekTpuyeckoe OnNTO3NEKTPOHHOE OnTuyeckoe
ynpasneHue ynpasnieHue ynpassieHue
[MaccuBHble AKTUBHbIE ®doTonpo- MZM-KK MornoweHne HenuHeiHo-
MaTpuLbl Marpuubl BOOHUK-XKK ceeTa onTnyeckme abbexTbl
3akpy4eHHas
opueHTaums
I |
OpHopopHas OnemeHT ¢ TpeMs BbIBOAAMU OnemeHT ¢ ABYMS BbIBOAAMM
opueHTauus (TOHKONNEHOYHbIN TPaH3ncTop, TFT) (TOHKOMNEHOYHBIN Anoa,)
I I [ [ |
x-Si . . KK Ha
mon (MOHOKpUcTann) a-Si Monm-Si KpeMHuu (LCoS) CdSe
[ [ [ [ |
MeTann-usonatop- BcTpeyHble anoabl Konbueson anon, pin MeTtann-nonynsonstop JlBOViHOM Amnop, ¢ raeHnem
meTann (MIM) (back-to-back diodes) (ring a-Si diode) ovon, (metal-semiisolator, MSI) (double diode with reset, DDR)

Puc.1. Knaccndgpumkaumsa XK/ no cnocoby ynpaenieHuUs (3aITPMXoBaHbl CTPYKTYpPbI, UCMONb3yeMble B Nponssoanmbix XKK/)

B mnocsiennee Bpemsi HanbGosiee MHTEH-
CUBHO BeIyTCsl Pa3paGOTKH aKTHBHOTO
aJIeMEeHTa Ha OCHOBE TIOJMKPEMHUS, KOTO-
pblii Jsryyrie, 4yeM aMOpPQHBINH KpeMHMUIi,
MOJIXO/IUT [IJI1 YCTPOHCTB € BBICOKOH CTe-
[IEHDI0 MHTETPAINM, IIPEXKIE BCETO, /It
YCTPOHCTB Ha KPEMHUEBBIX IIO/IJIOKKAX.
[ucnuen ¢ nomikpemunesbimn TIIT moxa
UMeIOT HeGOJIbINOI Pa3Mep U MPUMEHSIOT-
Cs1 B TIPOEKITHOHHDBIX YCTPOICTBAX UJIM Ha-
HMIJIEMHBIX JHCILIesX. VX xapakrepucTu-
KV TIpUBE/ICHBI B Tabumie 3. ATlepTypHoe
OTHOIIICHUE SBJISICTCS OTHOIICHUEM I1JI0-
maan IMMKcesa, He 3aHATOH 4YepHoil Mac-
koii, 3ammuniatonieit TIIT or cBera, K moa-
HOI IO/ In TIKCea.

N3 npuBesieHHbIX JAHHBIX BU/HO, YTO
Ha OCHOBE TOJIUKPEeMHUEBbIX AM MOKHO
€O3/1aBaTh YCTPOICTBA C BBICOKHUM amep-
TYPHBIM OTHOIIEHHEM ¥, COOTBETCTBEHHO,
C BBICOKHM ITPOIYCKaHUEM 1 BBICOKOI ah-
(PEKTUBHOCTBIO MCIOJIb30BAHUS TOJICBET-
k1. Hajio HallOMHUTD, YTO TUIMYHOE 3HA-
YyeHHue IMPOIMYCKaHWA I[BETHOW aKTHBHOM
matpuis ¢ JKK pasno 4...6%.

Dupma Seico Epson (Snonus) pas-
paborasa mBernoit VGA-guciiein Ha oc-
HoBe mnosmkpeMmuueBbix TIIT pasmepom
4,5 motima (11,4 cm), a Sharp — 4,7 moii-

ma (11,9 cm) VGA-guctneit ¢ amepryp-
opiM  otHomlenneM  80%, KOHTPacTOM
300 : 1 u paGounm nampsikenuem 10 B.
Temmneparypa npouecca nomaydenus:t TIIT
nosenera g0 150°C  (Kamdopuuiickuii
yHuBepcuter u JluBepMopckas Haumo-
nasbHas Jaboparopus, CIIIA),u4To nosso-
JsteT nosrydatb AM Ha TOJMMEPHBIX TO/-
JIOJKKAX.

Opnnako ceifyac caMoit IepCcreKTUBHON
AM-TexHosorueit s MPOEKITMOHHBIX
YCTPOICTB cunTaeTcss Hambosee WHTETPH-
poBanHas TexHoJsorus <«KK-Ha-kpem-
nun» (LCoS, Liquid-Crystal-on-Silicon).

B To xe Bpems, HecMOTPSI Ha ycrexn
TPAH3UCTOPHON TEXHOJOTUHM,  BELYTCS
paspaborkn AM Ha OCHOBE TOHKOILIEHOY-
wpix auonos (TIIMT), oco6enno MIUM-
cTpyKTyp  (MeTasI-u30JaATOP-MeTAILT;
MIM - metal-insulator-metal). IIpu ne-
CKOJIBKO XY/IIIIEM KadecTBe M300pasKeHst
u GOJIbIIell YyBCTBUTEIHHOCTH K U3MEHe-
HUIO TeMmIeparypsl 110 cpasHenuio ¢ TIIT
AM MUM-cTpyKTypbl UMEOT HaMHOTO
6oJiee HUBKYIO CTOMMOCTb HM3TOTOBJICHUS
M3-32 MEHbBIIETO KOJMYecTBa (DOTOTUTO-
rpaduiueckux onepaiuii. OCoOeHHO I10-
IyJISIPEH 3TOT BUJL HEJMHEHHOTO 3JIeMeHTa
B TPOEKIMOHHBIX YCTPOMCTBAX, TaK KakK

BBICOKOE 3HA4Y€HHUE alepTypHOro OTHOIIIe-
HUS U BO3MOKHOCTb HAHECeHUs] Ha IO/
JIOKKY TIJIEHKH C 3€PKAJIbHBIM OTPa’kKeHU-
eM MO03BOJISIET MaKCUMAJbHO YBEJTUYUTD
(P HEKTUBHOCTD MCIIOJB30BAHUST TIO/ICBET-
KT, KOTOpPast MOKET BOOOIE OTCYTCTBO-
BaTh IIPU PaboTe C THEBHBIM OCBEIEHUEM.
Hexoropoie  xapaktepuctuku MUM
JKK/I npuBenennt B Tabmite 4.

W3 apyrux MeperekTHBHBIX pas3palo-
Tok AM JKK/I Ha1o OTMETUTD CJIeyIoNIHe.

Eme B 1984 1. Obla 1n1peisioskeH METO/
ajipecanun SKMIKOKPHCTAJIIMYECKOTO
nuKcesga razoBbiM (IJIA3MEHHBIM) pa3ps-
JIOM, UMEIOIINM KPYTYIO BOJIbT-aMIIEPHYIO
xapakrepuctuky. IIpeumyiimecTBamMu Ta-
KOTO [IUCILIES SIBJSIIOTCSI  BO3MOXKHOCTD
coznanust JKK-uciiiess Takoro e pazme-
pa,kak u II/IT (okoso 1 M),u Gobirast
SPKOCTb TAaKoro ycrpoiictBa. [lapameTpbl
PALC-pucniees  (naasmenno-ajapecye-
merx JKK) mpusesenst B Tabamie 5, XOTs
B MOCJEHuEe TPU TOJA HOBBIX MyOJInKa-
i1 TT0 ATOMY HAIIPaBJIEHUIO He GBLIO.

[lpyruM UMHTEpeCHbIM HaIPaBJICHUEM
ABJIAIOTCS  pazpabotku  pupmbl  Xerox
(CIIIA) u ee nouepnero orBeraenns dpiX
AKTUBHBIX MATPHI[ CO CBEPXBBICOKUM pa3-
peIeHIeM, TaK Ha3bIBAeMON «OIH(pOoBaH-

Tabnuua 1. Xapaktepructukm uBeTHbIX SVGA (800 x 600 nukcenos) unu XGA (1024 x 768 nukcenos) XK1 ang noptatMeBHbix 3BM

ApkocTb, Kao,/M? 70 100 100 - - 70
CraHoapT paspelleHus XGA SVGA XGA SVGA XGA SVGA
MNoTpebnsiemasi MOLLHOCTb, BT 29 2,5 3,5 2,8 4,0 2,2 (1,3 c vivid ppariBepammn)

Ipumeuanue. Ipouepx osnauaem: nem OaHHbLX.
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noit Gymarn» (digital paper). Tax, marpu-
1a pasmepoM 13,5 moiima (34,3 cm) umeer
1536 x 1120 1BETHBIX MHKCEJOB WJIH
3360 x 2048 uepmo-Geabix (6uHAPHBIX)
mkcesioB. Ho mambosibiiiee pasBuTne mjiest
o1 POBAHHOIA, MM AJIEKTPOHHOIT, GyMaru
HAIlJIa [IPU UCTIOJIb30BAHUN TTOJIMMEPHBIX
MaTepHuastoB /s momoxek u TIIT.

TIpofosKaioTesl  MCCaeOBAHNUS  BO3-
MOXKHOCTH WCIIOJIb30BAaHUS B CPEJCTBAX
oto6pakeHus: UHOOPMAINHI  CETHETO-
nam  antucerHeroasekTpudecknx KK
(COKK/]) u amcneprupoBaHHBIX B TO-
mamepe JKK (ITJI7KK, PDLC). Ognaxo,
oX0Ke, 00e TeXHOJIOTUH TIOKa He OIpaB-
JIBIBAIOT BO3JIATABIIIXCS HA HUX HAIENKI.
B mepBom cayuae COJKK me nmeror Boc-
MTPOU3BOMMON IITKAJbI CEPOCTH TIPH T1ac-
CUBHOI ajipecaiiii CUIHAJOM CO CJIydvaii-
HBIM 3HAYEHIEM AMILJIUTY/IBI, BO BTOPOM —
npu usrorosyennn miaenok [IJI7KK vacro
HabJII0JaeTCsT HEOHOPOJAHOCTh UX (usn-
YEeCKUX XAPAKTEPUCTUK.

B nenom JKK/I ABASI0TCS TIepCIEeKTHB-
HBIMH B KA4eCTBE KOMIAKTHBIX HACTOJb-
HBIX MTPUOOPOB, VIS TTOJyYeHns: 0GhEMHO-
TO n300pa’keHNsI B HAIJIEMHBIX YCTPOICT-
Bax, a TakKe B KadecTBe OOJIBIINX TIaHe-
Jielt Ha IpUOOPHOIT TTaHeJI WJIN Ha CTEHe.

NMPUMEHEHUA KK/ B
YCTPOICTBAX,
PACITPOCTPAHSAEMBIX

HA PBIHKE POCCHU U CHT

Ilo kosmuecTBy 1pojiaBaeMbIX U3/e/IUi
1 06beMY MIPOJIAK B JIEHE)KHOM BBIPAKEHUH
cpenu JKK/I smpepamu ABASIOTCS TIITOCKO-
naxeJsibHble, Tak HadbiBaeMmble TFT-monuTO-
pot (mmr mo-pycckn TIIT). B cratbe Asek-
ces JloGanosa B Tasere «Momycs (Ne134,
OKTsI6pb 2001 T.) NIPUBOANTCS OKUIAEMOE
kosmuectBo npogak  JKK/[-MoHuTOpOB B
2001 r. 120 TpIC. 1TYK,YTO B 4YeTbIpE pasa
Gosibliie, YeM B TpezbiayiieM romay. Ilpu
9TOM PBIHOK MOHUTOPOB B Poccuu cocras-
g B 2000 1. 1,8 mumH. mTyk, a B 2001 T.
2,4 MJIH. HITYK,4TO HECKOJIbKO PaCcCOrJaco-
BBIBAETCS C TIPUBOJIMMBIM HIDKE KOJIITIECT-
BOoM TipoganubIx [1K.

Ha MupoBoM pbiiKe HAHGOJIBIIIAS YACTD
JKK/I-MOHUTOPOB Pas/JMUHBIX pa3MepoB
ITPOU3BOJIUTCS. B OCHOBHOM  CJIE/TYIOIIUMIT
dupmamu: AU Optoelectronics (o6bemn-
nenne Acer Display Technology & Unipac
Optoelectronics), CPT, Hannstar (pasmep
srpana 15...17 moiiMos), Fujitsu (pasmep
skpana 17,4...23,1 moiimos), TopVision
(pasmep skpana 18...19 moiiMoB), AmTran
(pasmep sxpana 20,1...23,1 10iiMOB).

Y Hac B crTpaHe mnojasJtioniee 6OJb-
muHCTBO TipojiaBaeMbix KK /[-MormTOpOB
(95%) umeior pazmep paboueii yactu K-
pama 15 moiimos (38 cM) mo amaromamm.
B Poccun npezcrasiena npoaykims CTX,
Samsung, LG, Philips, Acer, Compaq,
Digital Vision, Hitachi, RoverScan,
Fujitsu-Siemens, D-Pro, IBM, Nokia,

Ten.: (095) 925-6047

Tabnuvua 2. Xapaktepuctnku XGA cynep-TINT akTUBHbIX MaTpUL, C agpecaument B NI0CKOCTH

ApKoCTb, Ka/M? 200 120
Yrnbl 0630pa, rpag. 160 140
Paamep, A1oiim (oM) 20,1 14,1 12,1 13,3
(51,1) (35,9) (30,7) (33,3)
OHepronoTtpebneHue, BT - 14 - 18

Tabnuua 3. Xapaktepuctukmn AM XXKJ ¢ nonukpemHueBbimu TMT

AnepTypHOe OTHOLLEHWE, Y% 3 65 B

MponyckaHne, % 23

CTaHpapT paspeLleHmns VGA VGA EWS(SXGA)

Pasmep no amnaroHanu, O0MMoB (CM) 1(2,5) 1,3(3,3) 3,2(8,1)

Tabnuua 4. MUM-XK-pgucnneu

KoHTpacTt >100:1 30:1 -

Pasmep no guaroHanu, cm 4,6 16 5

Pa3pelueHue 312 x 230 - 480 x 480
200 (c noaceeTkoMm B

OHepronoTpebneHune, MBT & Teuenme 30 000 4acos) 75

Konnyectso Maco4HbIX 3 _ _

npoLeccoB

Tabnuua 5. Xapaktepuctnku PALC-gucnnees

100: 1
KoHTpacTt 70:1 (npw 300 iokc)
KonnyecTtBo nepenaBaemMbIx LBETOB 260 000 16,7 MAH.
ApkocTb, Ka,/M? 250 400
Kon-Bo nukcenos 768 x 448 854 x 480
Pasmep, Mm - 524,2 x 932,6
JwnaroHans, Aonm (cm) 25 (63,5) 42 (106,7)

ViewTech, Hyundai, MAG, ADI, Sony,
Scott, Bliss, Zolauf u HexoTOpbIX ApYTHX
3apy6eskHbIX KoMmmanuii. [lokasaTerbHbIM
SIBJISIETCSl TIOSIBJICHUE HA HAIlleM PBbIHKE
bup™M, CreNUATU3NPYIOMUXCS TOJBKO Ha
JKK/I-monntopax: SliMex, NeoView.
Oco60 nHTEepecHbIe IPOAYKTHI C MHOKECT-
BOM O MPEeIIaraloTcsl I03KHO-KOpeii-
ckoii kommanneit DiCON. IIpogaxu Morm-
TopoB ¢ muaronasbio 17 u 18,1 mioiima
TaKyKe PacTyT, IPHIEM 32 CUeT HE TOJIbKO
KOPIIOPATUBHBIX, HO M YaCTHBIX TTOKYIIaTe-
Jieit. HanmenbImas oJist puHaIeskuT J10-
porum (ot $2700 no $5700) mpodeccuo-
nanbubiM  JKK-monuropam  (Samsung,
Apple Cinema u HeKOTOpBIE APyTHE).

Ha poccuiickoMm pbIHKe IOSIBIJIOCH
He6OJIbIIoE KOJIMYECTBO MOJIENEel, B KOTO-
poix JKK/[-MoHnTOp € JmaroHasbio
15...17 moiiMOB UHTErPUPOBAH B KOMIIBIO-
tep. Omna w3 wommanmit (WindRover),
[IPE/ICTABJISIONIAS TAKUE KOMIIbIOTEPHI, SB-
nseTcss  poccuniickoii, ocrambuble  (Acer,
IBM,NEC) 3apyGexHbie.

B 2001 r. ma mupoBom poinke KK/I-
MOHHUTOPOB 3HAYUTEJIHHO CHU3UJINCDH II€-

http://www.elcp.ru

bl octaBku — a0 340...360 mosmapos
st 15-moiiMoBbix (38 ¢M) MOHUTOPOB 1
530...600 mommapoB s 17-m101MOBBIX
(43 c¢m) mommTopos. IIpeamosaraercs, to
MIpH JATTbHEHIIIEM YBETNUYEeHNN 9TOTO PhIH-
Ka 1eHa 15-a10iMOBOTO U3JENUS MOKET
cuusurbest 10 300 mosmapos.

M3 Tak Ha3bIBaeMbIX TTPOJBHHYTHIX
SKUIKOKPUCTAIMIECKIX MOHHTOPOB, BBI-
MYHIEHHbIX HAa PBIHOK, CTOUT OTMETUTD
paspabotrky  kKommnanum  ViewSonic
VP230mb ¢ pasperrennem 1600 x 1200 u
pasmepom 1o amaronasu 23,1 mgioilima
(59 cm). Monurop wumeer DVI-untep-
deiic ¥ BpeMs ONTHYECKOTO OTKJIUKA
30 mc. Ilena 6999 nommapos.

O/HaKO TapaMeTpbl 3TOr0  JIUCILIES
MEPKHYT Iiepe/l Xapakrepuctukamu <«bep-
TbI» — TIOCJEAHEN Pa3pabOTKU aMepuKaH-
ckoit IBM  (crour Hanomuutb, urto <«Bep-
TOil» ObLTa Ha3BaHA HEMEIKasl CBEPXMOII-
Hasg mymika, obcrpesBaBiias Ilapmx ¢
GOJIBIINX PACCTOSIHUI B KOHIIE TEPBOH MH-
posoil Boiinbr). Ecim pasmep auciuies
(22,2 moiima, T.e. 57 cM) JaKe Y4yTh MeHb-
e, 9eM y pa3paborku ViewSonic, TO 1
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PORTRAIT
DISPLAYS

qung

‘Why Liqu New’

Puc. 2. XKKA, komnaHum Portrait Displays ¢ BepTukanbHbIM popMaToM U3obparkeHus

Puc. 3. ObneryeHHasi Moaenb HOYTOyKa
Toshiba Portege 3490CT

paspeleHys MPUILIOCh MPUAYMBIBATD HO-
Boiii TepMun (QUXGAW). Ono cocrasJis-
er 3840 x 2400, T.e. 60Jee 9 MerarmKcesIoB.
ILnorHocts mukcesnos 204 Ha mioiv (8 muk-
CeJIOB Ha MM), nMeercst 24-6utoBas nepesia-
4a IBeTa.

Xapaxkrepuctuku apyrux sKK/[-mo-
HUTOPOB C BBICOKMM pa3pelieHeM mpuBe-
JleHbl B Tabnie 6.

[l psina npuMeHeHuit ygoGHee wuc-
110JIb30BAaTh TAK HAa3bIBAEMbIil TIOPTPET-
HbIii (BBITSHYTHIN 110 BepTHKam) dhopmar
monutopa (pucynok 2). Ha nem ynoGuee
[IPE/ICTABIATD CTPAHUIIBI TEKCTA, TEXHITYe-
CKUX COOOIIEeHNIl, BEPTHKAIBHO OPUEHTH-
poBanmble u306paxkernus. IIporpammioe
obectieverre LiquidView s KoMmbioTe-
POB € TaKUMM dKPAHAMM MOCTABJISIET aMe-
pukanckasg komnanusi Portrait Displays
u3 mrara Kamidopuus.

B 2001 r. B Mupe nauyascst 6ym 1mdpo-
Boro TteseBujenus Ha JKK-manmemax. Ceii-
yac camblii 6oabioi TIIT KK-momymn s
1POBOTO  TEJTIEBU/IEHUST JIEJIAETCS MEKITY-
Hapoanoii kommanueit LG. Philips LCD.

Pasmep wusobpaskenus 687 X 421 wmm
(29 moiiMoB, T.€. 74 €M 10 IMArOHAJN), Pas-
pemerme SXGA (1280 x 1024), apkoctb
450 kz,/M2,a HacbleHHocTb 1Bera 70%. B
Poccnm na atom porike mpucyterByior LG,
Loewe, Nakamichi. TIpousBogut TesieBU30-
pot ¢ TITT-skpanom u poccuiickas dupma
«Kapars. IToxa nena teneBusopa LG ¢ 15-
moiiMoBbiM akpanoM $1600,a Nakamichi ¢
18-moiiMoBbIM sKparom — $6000.

C apyroii CTOPOHBI, PSJOM KOMITAHUI
MIPE/IIPUHSTDI HOMBITKH KOMOMHIUPOBAHIS
(ynkimit TeneBusenns u MuTtepHera sio-
ObIM COBPEMEHHDBIM TEJIEBU3UOHHBIM All-
maparom, kKak ¢ IJIT, tak n ¢ JKK-axpa-
HOM. VIHTepHET-TeJIeTPUCTABKU BBIMTYCKa-
I0TCSI TIPUCYTCTBYIONMMH ¥ Ha pOC-
CHUIICKOM pBbIHKE KOMMaHusgMu American
Interactive Media, Batra/Websurfur,
Markham, Coollogic, Curtis Mattes,
Green Technologies,New Com, Westlake,
Sony & Philips, Segen, Thompson.

Cpenn  1puGoOpoB, HEOTHEMJIEMYIO
YacTh KOTOPBIX COCTABJISIOT [IUCILJIEN, Ha-
n6OIbITNE HUIIA Ha PBIHKE MOKA 3aHUMA-
10T HOYTOYKU (PUCYHOK 3) U pasjudHbie
cpenicTBa MOOUIIbHOI TeiehOHNN.

ITo manmbiM TaseTbl «KommepcanTs
(Ne218, 28.11.2001 t.), B Poccuio 6pu10
nocrasyero B 2001 r. 90 Tbic. HOyTOYKOB,
yTO OKasaJoch Ha 33% O6oJibllle, 4eM B
2000 r. dro cocrasisier 0,3% OT MUPOBO-
r0 YPOBHS TIPOJAK HOYTOYKOB (26 MaH.).

ITo npyrum asKCHIepTHBIM JAaHHBIM, B Poc-
cur ObLJIO TIPOJIAHO B TIPOIILJIOM TOXY OT
69 1o 76 ThIC. HOYTGYKOB TIPH O6IIEM 00Db-
eMe TIPOJAK IePCOHANBHBIX KOMIIbIOTE-
poB 1,4 mau. B 2000 r. u 2,1 muan. B
2001 r. IIpm aTOM MOXXHO CKaszaTb O Cy-
IECTBEHHOM MOJIETIEBEHNN HOYTOYKOB
(mke $1000) 6aarogaps 11eHOBOI U TeX-
HOJIOTHYECKON TTIOJTUTHKE BELYIIX TTPOH3-
Bogureneii:  Compagq, HP, IBM,
RoverBook (toprosas mapka «Bebrii Be-
tep» ), Fujitsu Siemens Computers u zp.
B nasnbHeiineM OXXHUAeTCsl TaKKe POCT
PO’k HOYTOYKOB, HO GoJiee Me/IJICHHbIH
(~15%),B TO BpeMs Kak B BeJylIUX €BPO-
MefiCKUX  CTpaHaX 9TOT PBIHOK JIOIIENT
npakTudecku A0 Haceienus (B 3amaj-
Holi Espomne pocr cocraBua 0,9%) tpu
12% ymenbiennn npogaxk 11K B memom.
IToka mosst HOYTOYKOB OT TIOJIHOTO
uncaa ITK B Poccun mesemmka (4...7% mo
PA3HBIM JIAHHBIM ), UTO TI0 CPABHEHUIO C
3anaanoii Esponoit (23%) B 1sath pas
Menbite. Ilpu aTom, ¢ 0onHOH CTOPOHBI,
MOYKHO OXKH/IATh BBIXO/IA IO HOYTOYKOB
Ha eBPOIEHCKHIT 1 MUPOBOI yPOBEHD, HO,
C JIpyroii CTOPOHBI, IPOJAXKa HOYTOYKOB
MOXKeT JIaske COKPATUTbCs O1aroiapsi Io-
SIBJIEHUIO U COBEPINEHCTBOBAHUIO [[PYTOTO
THUITA TIOPTATUBHBIX KOMITBIOTEPOB, TAK Ha-
3bIBaeMbIX magMoB U PDA (uunbIX 1nu-
(pOBBIX TIOMOIHUKOB), W YBEJUYECHHIO
MaMSATH U OBbICTPOJIEHCTBUS MUHUKOMITBIO-
TEpOB, BCTPOEHHBIX B MOGHUJIbHBIE TeJie-
¢onbr,u3-3a yero oba THIa MPUGOPOB MIPH
MEHbBIIIEM pa3Mepe U Bece MOTYT BBINOJ-
HATH DYHKIMH 3JIEKTPOHHOI TTOuThI 1 MH-
TepHETA, HaBUTAIMKM U JPYyTHE.
Hazpannbpie 1o umenn kommanun Palm
(ot coBa palm — JTa10Hb), MAHE-KOMITBIO-
Tepbl couetaoT B cebe (DYHKINU TOSBUB-
MIXCSl paHee Ha PBIHKE 3aIlFCHBIX KHU-
JKeK, OpraHaii3epoB, CJOBapei, a Takke
MaKCUMyM (PYHKIIMOHAJIBHBIX BO3MOKHOC-
Teil MoOuIbHOI VHTepher-cBssu. [Tanmbr,a
3aTeM U U3JIeJNsT BOBPEMsI CIIOXBATHBIIIEl-
ca IBM, BaaBmeil Jjmnensmio Ha Palm
Pilot, Work Pad PC (Bbicora 12 cm, mm-
puna 8 cM, mMacca 170 1), yKe IPHHAMAIOT
Ha ceOs (PYHKIIMM HACTOJIBHOTO KOMIIbIOTE-
pa 1oyt B 1osHOM o6beMe. Kpome Ttoro,
TaJM MOXKHO TIPHCOEJMHHUTD K COTOBOMY
TesiehoHy €O BCTPOEHHBIM MOJEMOM HJIT
WNK-ioptoM W TPUHUMATDH 3JIEKTPOHHYIO
noury uian uHQopmarmio u3 VHrepHera, B
TOM uucae u usobpaxkenus. CHavama B

Tabnuua 6. XapakTtepuctukm XKJ-MOHMTOPOB BeAyLLMX MUPOBbIX KOMMNAaHUN

Paamep no gnaroHanu B

4eCKOro oTkuka, MCc

[iorimax (cm) 21,3 (54) 23,1 (59) 28,3 (72) 20,1 (51,5)
Paspeluerue, nukcen 2018x1536 1600x1200 2560x2048 1600x1200
Yron 063o0pa, rpag,. 170 - 170 -
Bpems anekTpo-onTu- B B 15 B

MnanapHoe (IPS)

Mpumeyanun
pumesarne nepeksoyeHne

MnanapHoe (IPS)
nepeksoYeHmne
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Puc. 4. KapmaHHbI kKomMmnbioTep Compaq
iPAQ c oToGpaxxeHnem cocTosiHUs
(UHAHCOBBIX PbIHKOB U APYron nonesHon
MHdopMauun

Puc. 6. TenedoH pupmbl FOMA (SinoHus),
Gnaropapsi KOTopomy nonb3oBaTenb He
TONBKO CIILILLMWT, HO M BUAMUT aGOHEeHTa

nasMax Gbumi poctbie JKK-akpanbl Ha oc-
HoBe cymneprBucT-adgdexra ¢ cune-guoJe-
TOBBIMI CUMBOJIAMH Ha  JKEJITO-3EJICHOM
dore, HO ceifdac 9TO yiKe 1BETHDIE, TPAB-
12, He TIOJTHOIBETHBIE, IUCIJIEN € BBICOKIM
paspettierneM, mpubmkaonmmes Kk VGA.

Emre Gosbliiee pacrnpocTpaHenyie MOTyT
Haiitn Kapmarmble kommbiotepbl (Handheld
personal computers, 6ykBasbrio «9BM,yme-
MAOMASIC B PYKe», PUCYHOK 4), KOTOpbIE
MOTYT HCTIOJTb30BATHCS B KayecTse TestehoH-
HOIT KHIPKKH, KAJTbKYJISTOpA VIS TIJIAHNPOBA-
HUS JIOMAIITHETO GIO/UKeTa, IOPOJKHOTO atJia-
ca (Computer Weekly, No25,16.07.1998).
Takue ycrpoiicTBa cry»kaT paGOTHHKAM pas-
JITIHBIX  TIPOGECCHi, KOTOPBIM TIPUXO/NTCST
MHOTO TIepeMeIaThCs 1 MOCTOSTHHO BECTH 3a-
micu:  pabOTHUKAM  TIPABOOXPAHUTETHHBIX
OpraHoB, KOMMYHAJIBHBIX CJIYKO W JPYrux
TOCYTAPCTBEHHBIX M YACTHBIX CTPYKTYP. ITH
KOMITBIOTEPBI IMEIOT JIOBOJIBHO GOJIBIITYIO TTa-
Math (o 8710 32 M6), X MOYKHO TIOIKJIIO-
YaTh K HACTOJBHBIM 1K, JIOKATbHBIM CeTsIM,
VHTepHeTy, BUIEOMPOEKIMOHHOMY 060pY/I0-
BaHMUIO,COTOBBIM TesiehoHaM, H(POBBIM Te-

Ten.: (095) 925-6047

ASL L d __

Puc. 5. CkaHupyrowas asTopy4yka C-Pen 600MX

Jie- u phorokamepam. BosbimHCTBO Mojieseit
KapMaHHbIX KOMITbIOTEPOB Heoporu 6Jaro-
Jlapsi UCIIOJIb30BAHUIO CyTepTBUCT-addeKTa
B JKK/I. Ha nx ocHoBe B Mupe BHepsieTcs
romrermmst Information Appliances — Gbito-
BbIX MH(OPMAIMOHHBIX TTPHOOPOB, TIPO/IBH-
raemast  ceifuac kommanusivu - Novatel
Wireless, Philips.

Cpemut poeccHoHATbHBIX TTPUGOPOB,
He mMpicuMbix  6e3 KK/, caenyer ckazatnb
TaKKe O TAaKOM YCTPOMCTBE, KAaK CKAHUPY-
forasg aBropyuka C-Pen 600M X, kotopas
MO3BOJISICT CKAHUPOBATH TEKCTOBYIO WH-
dopmanuio ¢ 0[HOBpeMeHHBIM OTOOpaAKe-
HUEM TPEX CTPOK,BBOJNTH UH(MOPMAIHIIO B
KOMIIBIOTED, TEPEBOJUTH TEKCT, OGMEHNU-
BaTbcs WHOPMAIHe ¢ APYIrUMU yCTPOii-
ctBamu ¢ VIK-moprom, Hanpumep ¢ Kap-
MaHHBIMU KOMIIbIoTepaMu  (PHCYHOK 5).
Odurmanpublii IMCTPUOBIOTOP MUHU-CKA-
nepa — «lamakcu Komrbiorepes.

[lpyTuM cepbe3HbIM KOHKYPEHTOM HO-
yTOYKaM CTaHOBSTCS MOOUJIbHbBIC Tesedo-
HBbl 6JIaro/Iaps Pas3BUTHUIO MHKPOIPOIleC-
COPHOIl TEXHUKHM ¥ BCE BO3PACTAIOIIEMY
yBesmyennio paspentenus JKK/[. Hanpu-
Mep, abonentckue Tepmunans (AT) mpesa-
CTABJIAIOT c000it MOOHIbHBIE TeTe(OHBI CO
CITYyTHUKOBOI1 CBSI3bI0, B KOPITyCa KOTOPBIX
BCTPOCHDI JKU/IKOKPUCTAJIJINYECKUE JIHC-
IJIeN, TT03BOJIsIONe (POPMUPOBATD I[BET-
Hble HM300paKeHUsT BBICOKOTO paspeliie-
Husg. XoTsh B Mupe HAGJIOAeTcs] YMeHb-
menne temnos npogaxk AT (B 2000 r. pe-
aJbHbIl  00beM mpogask AT  cocraBu
430...460 MJH. MTYK BMECTO MPOTHO3M-
pyembix 560; m3 Hux Ha pomo Ericsson
IPUILIOCH 43,3 MJIH. TITYK), [0 OIEHKaM
rasetel «Mogyc» (Ne 13-15, cenTa6pb
2001), pmaa Poccun AT ¢ nopiep:kkoii
GRPS nosBosiT penmthb 1mpo6/ieMbl peru-
OHAJIBHBIX MOTpebUTeIeit, T/ie MoKa MmI0Xo
Pa3BHUTbl HOBbIE MHMOKOMMYHUKAIMOH-
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Hble UH(PACTPYKTYPDI, a IJIaBHBIM 06pa-
30M, IPOOJIEMbI HABUTAIMU 1 GeCIPOBO/I-
Horo MHTepHera ¢ coxpaHeHueM (yHK-
nuit Mo6uibHOro Ttesnedona. CerogHsii-
nasg nena AT ¢ mogzmepskkoit GRPS co-
craisier $200 — $230, Ho BecbMa CKOPO
oHa MoxeT noHusutbes 10 $120 — $140.
Ha poccniickom pbIHKe OCHOBHBIMU MO/jIe-
JISIMU MYJIbTUMeINATeIe()OHOB SIBJISTIOTCS
Nokia 7650 (Dunnsgamnsa), Ericsson T68
(Illsenusg), FOMA (Snonus, pucy-
HOK 6), Motorola V70 (CIIIA).

C 2002 r. a6onenrtam cereit GSM  Gy-
JIET JIOCTYITHO MOOGUJIbHOE TeJIeBUjIeHIe
(«KommepcanT»,  Ne227, 13.12.2001).
Hosbiit ¢opmar coobiiennit — Multime-
dia Messaging Service (MMS) moaaep-
SKUBAET Iiepe/layy He TOJIbKO TEKCTa, HO U
3BYKOBDBIX, 1 Bue0(aiijos.

Kpome AT, 6picTpo pasBUBaeTcst TEXHO-
Jiorusi GeCripOBOHON CBSI3U 3JIEKTPOHHOI
anmaparypbl Kak JIOMa, TaK W Ha padodeM
mecre (Bluetooth). TTpu aToM MUKpOCXEMBbI
¢ GYHKIMSMM  YOPABJIEHHS allapaTypoil
MOKHO BCTPOHTH B COTOBbIN Tee€(OH.

Web-tesecbonbt ¢ JKK-akparom 1posa-
tor B Poccun kommannu Navitel Communi-
cations, Cidco, Nokia. Hampumep, resieco-
bl Cideo ¢ cencopubiv KK/ 10 6 moitMoB
(15 c¢m) 1o auaronamm u VGA-pasperenn-
em moziesn TouchPhone mosBosistior pasro-
BapuUBaTh C JIPYruM aGOHEHTOM U TIOJIy4aTh
COOOIIEHNUS JIEKTPOHHON TOUTBI, & TAKIKe
cofiepskaT s/l CTAHJAPTHBIX IIPOTPaMM —
AJIPECHBII CIIPABOYHMK, KAJICH/IAPb, Oy NTb-
HUK, KaJbKyJasaTop. Ero mena oxosio 2000
JI0JIIApoB. B yeTbipe pasa jieresse MoJesb
Web Video Phone (Samsung).

B nanGosiee paciipocTpaHeHHbIX HA PbIH-
Ke MOJIEJISIX MOOWJIbHBIX TesieDOHOB U Tieii/I-
SKEPOB HCIIOJIB3YIOTCST MH/IMKATOPBI HA OCHOBE
cyneprBrcT-a¢dexTa ¢ 6eoil nm rosy6oit
MO/ICBETKOM. I1pu 9TOM CTOUT OTMETHTD,UTO B
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Pnc. 7. NpombliwineHHble cKaHepbl-3HA0-
CKOnMbl

POCCHIICKHX Pa3pab0TKaxX TI0 YJIYUIIEeHHIO 3p-
TOHOMMYECKHUX XaPAKTEPUCTUK [IUCILICEB JTO-
6oro Tuna Jmbo Ipearaercss roay6ast moj-
CBETKA, PACTIOJIOZKEHHAS TI0 TIEPUMETPY  [IHIC-
T71esT U TIO3BOJBTIONTAS TJIA3y a/IallTHPOBATHCS
K ony pazamuHoil unrercusroctn (BHIN
(brBHMUECKOl KyJIBTYpBI U CriopTa), 60, Ha-
060pOT, IPEJIJTATAETCST YMEHBIIUTD CUHIOIO CO-
CTaBJISTIONLYIO0 N300PAsKEHNST U3-3a €€ Pas/ipa-
JKAIOIIEro JICHCTBUST Ha TIJasa (I/IHCTI/ITyT
rIasHbIx GoJiesteil uM. [esbMrosbia 1 KoM-
namus «JIoprer-M», Mocksa).

[TpoGJieMa ONpeIeIeHNsT MECTOTIOJIOMKE-
HUS W HalpaBJCHUS JIBUJKEHUS aKTyaJbHA
HE TOJIbKO JIJIS1 aBTOMOOMJIMCTOB, HO U TIeltie-
xo10B. Kak Ha MHUPOBOM, Tak U POCCHIICKOM
DBIHKAX HauboJsiee WM3BECTHBIMU  SIBJISTIOTCSI
nanesmst kommanmii Motorola ' Benefon.
IlepBbrit TpescTaBisier co6ON KapMaHHbBIIT
KJIABUATYPHBII KOMITBIOTED € (DYHKIMSAMU U
BO3MOJKHOCTSIMU  KJTACCHYECKOTO  KOMITBIOTE-
pa. AKTUBHDBINH pa3Mep ero MH(OpPMAIMOH-
HOTO 9KpaHa coctapiisier 45 X 28 mm. Ha ak-
pare HaBuraroHHoro Tesedora Benefon,
nmerortero 160 x 120 mmkcesioB, MOJKeT OTO-
Opakarbest 10 20 CTPOK TEKCTa WM MECTO-
1oJioskeHre abOHEHTa Ha KapTe C JI0CTaTou-
HO BBICOKUM paspelieHrueM.

B Hacrosiiiiee BpeMsi TPE/JIOKEHO MHO-
SKECTBO  MaJIOraGapuTHBIX  MHOTO(DYHKITHO-
HAJIbHBIX KOMIIBIOTEPOB ¢ BeTpoeHHBbIM 7KK-
9KPAHOM, YCTAHABINBAEMBbIM HA TPUGOPHOI
Jlocke aBroMo6usist. OHM 00ecieynBaioT Ha-
BUTAINIO, YIIPABJIEHUE Y3JaMi aBTOMOGHLIS
4yepes CUCTEMY JIEKTPOHHDBIX JATINKOB, KJIH-
Mar B MalHe, Teie()OHHYIO 1 AJIeKTPOHHYIO
cBsi3b, BrJOuast Mwurepuer. KommaHust
Visteon — ormenenre Ford — mpemyioskina
O/IMH W3 TIPUMEPOB TAKOW CHCTEMBI TIO/]
nasBaaneM ICES (Information, Communi-
cation, Entertainment, Safety & Security
System — cucrema uHgopMaImm, B3, pas-
BJICUCHMIT, HAJIXKHOCTH 1 Ge30IIacHOCTH). B
npubopHoii ocke Berpoer 5,8" YKK/I ¢ pas-

pemennem VGA wm QVGA (1,/4VGA).
JlpyruM 1IpuMepoM HABUTAIMOHHBIX CHCTEM
€ OTOOpaKEHNEM MECTOTOJIOKEHHST HA T[BET-
voM akpae KK/ smisercs «Hasuratop-
N>, ocytectsIsionas KpyraoCyTOUHbI MO-
HUTOPUHT 1 YIpAaBJIeHWEe AaBTOMOOHJIEM U
xoMmIuiekTytomasicst  GPS-npuemMHukoM. A
cucrema Sat200 ¢ GPS- 1 GSM-zarunkamu
TIOKA3BIBAET TOJIOKEHNE aBTOMOOWJISE HA K-
pare cotoBoro TesiechoHa.

[IetHbie JKK-MOHUTOPBIB aBTOMOOUJISIX
JUTST HABHTAINHN, & TAK)KE [T BUJIEOTIPOUT-
pbIBaTesieil ¢ pasMelieHneM B CIIMHKE Kpec-
J1a,pazmepom ot 5,6 110 6,8 /110iiMOB ycTaHaB-
JBaloT MocKkoBckue hupnmbt Alpine,Clarion.

3arogopuB o KK/l B aBroMoOWsX,
HeJIb3s1 He cKas3aTb o HeGoubimx JKK-uc-
I7TesIX B GpesIOKaxX ¢ CUTHAJIM3AIE!, IpHIMe-
HSIIOIIMXCS B OXPaHHBIX cucteMax Inspector
Boomerang@2000, CENTURIONTwo Way
Systems, Technics 2Mx2000 (Matsushita),
MEGAGOLD MG 500 Two Way u ap.

3HAYUTETBHYIO HUILY HJEKTPOHHBIX
YCTPOWNCTB ¢ akTUBHO-MaTpuuHbiMu JKK /[
¢ pasMepoM dKpana ot 2,5 70 3,5 A0iiMoB
3aHUMalOT Tenepb B Poccun 1mudposbie
TeseBU3NOHHBIe Kamepbl Canon, Sony,
JVC, Panasonic, Samsung, Hitachi,
Thompson, MHOTHE U3 KOTOPBIX MPEICTAB-
JastiotT co6oit MuHn-9OBM ¢ dusm-namsi-
TbIO OT 4 10 16 Mo6ur.

Berpoennbie KK/l Bxomsar B cocras
MHOTHUX MPOMBIILIEHHBIX yCTPOiicTB (pu-
cynok 7). Ompuum u3 wanboJee HATJISA/-
HBIX HpuMepoB ucnosabsoBanus KK/ ¢
paspernienreM okoso 500 x 800 nukcenoB
¢ IMaroHaybio 9KpaHa oKoJo 15 cM,sBJsi-
ercs  Buaeoanpockon cepun VIDEO-
PROBE XL (komnanuss Everest VIT,
9KCKJIIO3UBHbBIN Tpe/icTaBuTesib B Poccnn
u CHT CIT Industry Service). Ipumene-
une [13C-kamepbl BBICOKOTO pasperienns,
CHEIMAJbHON JIAMIIbl ¥ JIIMHHBIX 30H/I0B
M03BOJIsIET OOHAPYIKUBATD M BU3YAJTH3H-
poBatb /1eheKTbl B TPYAHOOCTYITHBIX y3-
JlaX PA3JMYHBIX MamH. BerpoenHas cu-
cTeMa apXUBUPOBAHUS M300PaKEHUIl HH-
JIOCKOIIA TI03BOJISIET XPaHUTb /10 450 130-
OpaskeHuil BO BHyTpeHHEl (hJIaII-naMsTi
1 BbI3bIBaTh X Ha sKK-MonuTOp.

OPTAHU3AIIUU, 3AHUMAIOIIUE-
Cs IMMPOU3BOJACTBOM
U IIPOJIAJKEM KK/

JKK/I sBisiercst b 4acTbio JIIOO0TO
U3/eJIsl, B KOTOPOM OHO HCIOJIb3YeTCs,
103TOMY B 3TOM pas/iesie Mbl OyJeM Tro-
BOPHUTD TOJIbKO 00 OPraHU3aIlsIX, UMEIOIITIX
JIeJIO JIMIID ¢ TIPOU3BO/ICTBOM WJIM PACITPO-
CTpaHEHUEM ITOro TUlla MHANKATOPOB.

B CCCP pa6otel 1O TIPOU3BOICTBY
JKK-unmukatopos Havammch B 1971 r.,mou-
TH Cpa3y JKe TI0CJe TOSIBIEHNs ePBbIX ITa-
TEHTOB 1 HyéﬂﬂKaHHﬁ,B KOTOPbBIX 6bLIA J10-
KazaHa BO3MOJKHOCTb MOJYJISIIUNA CBETa
siYeifKaMu ¢ TIOMOIIBIO HeGOJIBIIOTO YIIpaB-
Jigioniero Hanpspkenus. B wavasne 1990-x

rOJIOB B CTPaHe BBIITYCKaAOCh 13 MUIH.
JKK-uHAMKATOPOB Pa3IMIHOTO HAa3HAYCHUS
¢ myJibTuiiekcHoctbio 10 200 crpok. Ceii-
vac 10 TIpon3BoicTBO Bo BceM CHI caman-
JIOCb TIOYTH Ha JBa mopsaxa. Eme B
1994 r. B CHI 6b1710 HECKOJIBKO OpraHu3a-
i, paspabarbiBaBimx sKK-marpurpt ¢
AKTHBHOI a/ipecariueii Ha OCHOBE TOHKOILIe-
HOYHBIX TPAH3UCTOPOB U JIMOIOB, TIPHYEM
cpejiHee OTCTaBaHUE 110 XapaKTePHCTUKAM,
HaIpyuMep, pasMepy, COCTaBJISAJIO CeMb JIET.
Ceiiyac y Hac IPOU3BOAATCS TOJBKO JIUC-
IIJIEV C TTACCHBHBIM YTIPABJICHUEM.

WNudopmarmss 06 Urpokax Ha 3TOM
CcerMeHTe PbIHKA IPUBEJEHA B CTATbAX
JIAaHHOTO  CIIEIBBINTyCKAa JKypHAJIa, Halm-
CaHHDBIX CIICIMAJINCTAMI PA3JUYHBIX Op-
ranusanyii, u B Tabumnmax. Tem He Menee
Kparko oOpucyem OO0 CUTYAIIO.

B Poccunt 0CHOBHBIM ITPOM3BO/IUTENIEM
JKK aasgercas HUU snakocmHTesnpyio-
mux ycrpoiicts «Bosra», obGecnieunBaro-
it 40% BCero 0TEYeCTBEHHOTO TTPOM3BO/I-
crBa. B HOMEHKJAType WHCTUTYTa — He-
CKOJIbKO JIECATKOB THIIOB MH/IMKATOPOB pa3-
JIMYHBIX TUIIOPA3MEPOB U CBETOBBIE 3aTBO-
PbI/IJIE MACOK CBApIIMKA 1 I CTEPEOBH/Ie-
nus. B mocaemnme roget 8 HVUUW «Bosras
pa3paboTaH HOBDBII THUII TEJEBU3HOHHOTO
JKK-aKpata Ha 0CHOBE 3JIeKTPOOITHYECKO-
ro apdexra «ObIcTpasi CyHepPTBUCT-MOJAY .

HUUN <«Ilnarans paspabaTblBaeT U Ipo-
n3poymt sKK/[ Ha ocHOBe TBHCT- M cyTiep-
TBUCT-3DEKTOB /1S PA3IMYHBIX TTOTpeGHTE-
Jeil. B umHeTuTyTE Mpe/osaragoch ycrato-
BUTb IIPOM3BO/ICTBeHHYIO JmHuto jsa TIIT-
JKK/I na ocroBe aMopHOTO KpeMHYs, O/THA-
KO aTa pabora He ObLia J0BEEHA /10 KOHIIA.
OcoGennocrbio  JKK/I, 1npou3BOANMBIX B
HUNUN «Ilmatans, seasgercs HeOOXOANMOCTD
JIJIBHEHIIEr0  YCTAHOBJICHUS HA  M3/IC/ISAX
KOHTPOJUICPOB /IS QJIAlTAllN  TTapaMeTpPOB
JpaiiBepoB  (YIPaBJSIONNX MHUKPOCXEM) U
CUTHAJIOB TIPUOOPOB,B KOTOPBIX YCTAHABJIIBA-
orest JKK/I. OGbrano ara pabota geraercst
MockoBcknM OO0 «/lucruieiis .

B Bemapycu mocse pacmaga CCCP B
1990-¢ romapl peasnszoBaHa rocyAapcTBEH-
Has TporpamMMa <«sKujKne KpucTasibly, B
paMKaX KOTOpOH, MOMHUMO Psijla MHTepec-
HBIX (PYH/IAMEHTAJILHBIX HUCCJICJOBAHMIA,
ObLITN TIOJI/IEP3KAHDI OPTraHN3AINH, MHUT[IN-
posasime 1poussojctso JKK/[ pasimu-
HOHI MyJsbTHILIEKcHOCTH. Braromaps mnpo-
rpamMMe Obl OTPa0OTaHbI MHOTHE TEXHO-
JIOTHYECKHE OTepalnuy, pa3zpaboTaHbl MaTe-
puasiel u o6opynosanue. Ceityac B crpane
UMEETCS] HECKOJIBKO TOCY/IaPCTBEHHBIX Op-
TaHU3AIMil 1 YacTHBIX (DUPM, B KOTOPBIX
ITPOM3BO/ISATCA MHMKATOPDI /LIS TOTPEGHO-
creil 6eJOPYCCKUX W POCCHIICKUX IIPeJi-
npustiii. OCHOBHbBIE TTPOW3BO/ICTBEHHBIE
MOIIHOCTH ~COCPEJIOTOYEHBI HA  3aBO/JIC
«daexrponnka», CKb «Hemmra», AO
«Jlucmneit>  (Munck), AO  «IIporon-3a-
ma1». Bure6eckoe KB «/lucneii» Ha ocHo-
Be Oesmopycckux u 3apyOexubix KK/
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AJIEMEHTHASA BA3A: aucnneu

ITPOU3BO/IUT MOHUTOPDI,IJIABHBIM 00Pa30M,
JUISL CIIEIIMAJIbHDBIX [TPUMEHEHHUI.

Ha Yxpaute umesoch X0polo pasBuToe
IIPOM3BOJICTBO € IIMPOKOH HOMEHKJaTypoit
Ha 3aBoje B r. PoBHo m KB «lemmii»,
r. Bunnuia. Ceituac,B CBS31 C MIPAKTUYECKU
MOJTHBIM OTCYTCTBHEM 3aKA30B ITPOU3BO/ICT-
BO CTOWT Ha OYeHb HU3KOM ypoBze. Cuemy-
€T OTMETHTb OPUTHHAJIbHbIE Pa3pabOTKU MH-
JINKATOPOB C ONTUYECKOH TaMSThio W THIIA
«Oerymas crpoka» Ha OCHOBEe 3(deKToB
<IePEXO0/I-XOJIECTEPUK-HEMATHK> 1 <YIIPaB-
JISEMOE  CEJIEKTUBHOE OTPAKEHUE CBETa» B
xosecrepuyecknx JKK,cienannpie B Mnern-
TyTe (PUBUKU TIOJYTIPOBOTHUKOB HAIIMOHATb-
HOlf akazieMun Hayk Ykpaunbl. Hernocpescr-
BEHHO ¢ Hpou3BozicTBOM yKK-sKkpanoB cBs-
3aHa Jpyras pazpaGoTKa aToro MHCTHTYTA —
ycranoBka kontpostst mapamerpos KK/, B
pEXKIMe PeATbHOTO BPEMEHN 3Ta YCTAHOBKA
103BOJISIET ONPEEINTb SIPKOCTHDBIE, KOHTPA-
CTHbIE, YTJIOBbIE XaPaKTEPUCTUKH KaK H3/ie-
JIIS B TIEJIOM, TAK M OT/IEJIbHBIX €r0 y4act-
KOB, BIIOTD /IO O/IHOTO MHKCeJa. Y CTAHOBKA
Oblia  1puoOpeTeHa  PSIOM  TIPEITPUSATHI
CHT, 1O:xnoit Kopen, WUnnn.

B npoussoanmbix #a teppuropun CHT
JKK/L ncnosib3yorest sKuJKOKPUCTAIIIYeC-
KHe MaTepuasipl, pa3pa0OTaHHble Kak B
HWNU oprannueckux MOJIyIPOIYKTOB U
kpacutesieit, 1. Jlosronpyzanbii Mockos-
ckoit 06J1., HUW nipukiaiabix pusnuecknx
po6JieM, . MUHCK, TaK U 3aKyTUIEHHBIE 32
Py6eskoM, B OCHOBHOM, B HEMEIIKOW KOMIIa-
v E. Merck, r. Tapmruraar. [list 1uia-
napuoii opuerTtaruu yKK npumMensiores mo-
JIMMEepHBbIe TPOM3BO/HbIe noymmMuga MIT
«bemmommumuy, r. Munck, HUM «ITosm-
Mep», T. Mocksa. [l BeptukambHoi (To-
meorpormoit) opuentarmu KK B Tocymap-
CTBEHHOM HAYYHOM IIEHTPE XUMUHU U TEXHO-
JIOTUM 3JIEMEHTOOPTaHNYECKIX COE/IMHEHMUIT
pa3paboTanbl 1 MCIbITAHbI HEKOTOPbIE KPeM-
Hulloprannyeckue coe/uHenns. Cremyer otT-
METUTD, 4TO crienmasncramn Pocenn 1 Y-
paunbr (B.M. Kosenkosbim, B.T. Yurpuro-
BbiM, IO.A. Pe3nukoBbiM u ap.) ObLT n300-
pereH M 3alaTeHTOBAaH COBMECTHO C IIBeii-
apekoit kommanueit « Xoddmann-Jla-Pormrs
(renepp rpynma ROLIC) wosbiii Metot do-

toopuentaiun KK 1myrem obsydenust moj-
JIOKKI € (DOTOTIOIMMEPOM  TTOJISIPU30BAH-
HBIM ITy4KoM Y D-cBeta. ITOT METO/| Hallle
JIOBOJIBHO TITHPOKOE TIPUMEHeHNe B MIUPe,XO0-
TS B caMoil Poccnn oH He UCTIoJb3yeTcs.

B nmpousBoactse KK/ ceitvac B Poc-
CHI TIPUMEHSIETCS] B OCHOBHOM HMMITOPTHOE
(6enpruiickoe) crexmo, B Bemapycn Takske
UCIIOJIb3YeTCs CTEKJIO 3aBOJIOB I.I'oMesb 1
r. JIuga. B To ke BpeMs CTEKJIO XOpoTie-
ro kauectsa npearaer O6uunckoe HITTT
«Texnosorusi»  Kamyskckoii o6acTi.

s mponsBovbix B Poccrm w1 CHIT
JKK/I, B OCHOBHOM, UCITOJTB3YIOTCS SITIOHCKHE
TIOJITPU3ATOPBI U KOMIIEHCUPYIOIINE TIICHKH.
O/iHaKo 3HAYUTE/IbHAS YACTh TOTPEGHOCTH B
THOJIIPU3ATOPAX ISt GEIOPYCCKNX TIPOU3BO-
Jutesieil ypoBierBopsiercst VucrurytoM u-
3deckoil n opranmueckoi xumrm HAHDB,
MuHck, TIe cpeit MHOTUX Pa3HOBHHOCTEH
pazpaboTana MOJISIPOUTHAS TLIEHKA, KOTOPas,
B 3aBHCHMOCTH OT YCJIOBHIT OCBEIIEHVIST, T03BO-
aser JKK/L paborarb B peskuMe Kak Ha 11po-
IyCKaHue, Tak 1 Ha orpaskenre (Tak Ha3bIBa-
eMast TpaHCQJIEKTUBHAS TIICHKA).

CrouT Takyke OTMETUTb POCCUICKHUIT ITpuU-
oputer B U300PETEHUM TAaK HA3bIBAEMBIX
100% mosstpusatopoB Ha ocHoBe 3(hdeKToB
CEJIEKTUBHOTO OTPAKEHNST W IUPKYJISIPHOTO
quxponsma B xosectepruecknx KK (zama-
TEHTOBAHO COBMECTHO C MIBEHIAPCKOIT KOMIIa-
mneii «Xoddmann-Jla-Porm»). Taxue moss-
PU3ATOPbI MOTYT HCIOJB30BATBCSI B OTparKa-
TespHbIX JKK/[. OHN mo3BOJISTIOT KOHBEPTH-
posarb (I[peoGpas3oBaTh) IIPAKTUYECKU BECH
nipoxozsmii yepes cioit XKK cser B 11p-
KYJISIPHO TOJITPU30BAHHDII C OJIHIM HAaIlpaB-
JIEHVeM BpAILEHNsT BEKTOPA  TTOJISIPU3AINH
AeKTPOMarHuTHON BosHbl. [IpaBma, ocHoOB-
HOM paspaGoTuiK TAaKUX MOJSIPU3ATOPOB
C.B. BesnsieB patoraer ceituac B IOsxnHoit Ko-
pee B kommannu LG.

[pyrumM 1puMepoM pa3paboTKH yHU-
KaJbHOTO TIOJISIPU3ATOPA, TIPOJIBUTAEMOI
ceifuac 3a rpaHuIieil, IBJseTCS TaK Ha3bIBa-
eMblIif BHYTPEHHHI MOJIIPU3aTOp Ha OCHO-
Be JIMOTPOTIHBIX JKUIKUX KPUCTAJLIOB, Ha-
HOCUMBIH, B otyinyue or oObriaubix JKKIU,
C BHYTPEHHeH, a He BHEIIHeil CTOPOHBI
ayeiikn. Tor ke caMmblil [UXpousMm, 4YTO U

Y OOBIYHBIX TOJISIPO-

LUINPOKWUA ACCOPTUMEHT
BCErAA HA CKNAQE

— 3HaKoCHHTe3upyoLme
— rpadhmnyeckme

e CBETOOMObI
e CETMEHTHbIE MHONKATOPDI

® XKNOKOKPUCTAJINMNYECKUE NHOWKATOPDI

na0B, AJOCTHUTaETCA
mpu TOJITINHE
IJIEHKN  TTOPSIIKA

50...100 um, 6uaro-
Jlapsi 4eMy He Tpo-
UCXOIUT yBeJude-
HUS YTIPABJISIIONIETO
HAIPAXKCHUA. B
konie 1980-x rojoB
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6aem (B.A.BbikosbiM, 10.A. Bo6poBbIM 1
ap.). OmHAKO MEK/IyHAPOIHOE TIPUSHAHUE
paspaboTKa MOJy4YHIa JIUIIh TOCJe TOTO,
kak yexasumii 8 CIIA II.B.JlazapeB oc-
noBan B IOyxHoM Can-MpaHimcko KoMma-
Huto Optiva u 10Ka3an BO3MOXKHOCTb HC-
oJb3oBaHus 3toil Texnosornn st JKK /L
C HUBKOI MYJIbTUILJIEKCHOCTBIO U JIJIST PSiia
JIEKOPATUBHBIX MTPUMEHEHNI.

Jlns W3MeHeHWsT TPOIyCKAaHWS —CJIOST
JKK 11puMeHsioTcst ynpasJisionye MUKpO-
cxembl (jipaiiBepbl), KOTOpbIE ceifiyac, B 0c-
HOBHOM, TOCTYTIAIOT M3-3a PyGeXKa, XOTs
elle JIECATOK JieT Ha3a/[ GbLIN TOIMyJISIPHBI-
v MIC npoussoacrsa HIIO <«Murerpans
(r. Munck) cepun «/lenerar». Tem ne me-
Hee, B Poccrn paspaarbIBaioTcst HOBbIE Me-
TO/IbI Q/IPECAIIMN  TTACCHBHO YITPABJISIEMbIX
JKK/I, xoTopble 10 CpaBHEHUIO C TIPE/IIO-
SKEHHBIMU PaHee METO/IAMH MHOTOCTPOYHOI
anpecainn tuna «Iapny win «Xutauuns
TIO3BOJISTIOT YJTYUIINTh KOHTPACT M300pasKe-
HUST U TIOJABUTH TAPA3UTHBIE COCTABJIIO-
IMe YIPaBJISTIoNero curnasa. Takoil MeTos
samarentoBan B.A. Bosomuabiv (Pycll3,
HITIO «Ilyabcap», Mocksa).

N moneserkn KK/ B CCCP un Poc-
CHH WICTIOJTb30BAJIACD CTIEIUABHBIE JIAMITBI,
paspatotannbie B Kb «M3JI3». Ceiiuac
JUIS  YMEHbBIIEHUsT TOJIIMHDbI MHMKATOpa
[IPUMEHSIETCST  JINO0  AJIEKTPOJTIOMIHECIIEHT-
Has TJIACTUHA, JTMOO CBETOBO/IHAS TLTACTHHA,
B KOTOPYIO 3aBO/IUTCSI TTYYOK CBETA,U3/Tyvae-
MBIl CBETO/INOZIAMI. Pa3mmidHple BapHaHTBI
TaKoH TO/ICBETKU Tpe/IIoxKeHbl B VIHeTHTyTE
9JIEKTPOHUKH HAIIMOHAJIBHON aKaJIeMUU HAyK
Bemapycen, r. Munck (em. o630p 10.B.Tpo-
(umoBa B HTOM HOMEpE JKypHAJIA).

13 rcTprGbIOTOPCKIX KOMITAHHI, paGo-
tatormux B Poccum u CHI' mo mocraBke
JKK/, cremyer otmerutb «Mukporpuéops
(Hitachi, NEC, Samsung Electronics, Sharp,
Siemens, S untai, LG Semicon, Display
Elektronik GmbH wu np.), <«IIpocodpr»
(Octagon Systems, Industrial Electronic
Engineers Inc., Planar, XoTs mocsiemmsis
kommanust 13 CIITA GoJibilie M3BeCTHA CBOU-
mu  IJI), <«Uurepkomiiekr> (NEC),
Russian Style (Hitachi, Scott) n psax apy-
uX. 3HAYUTEJIBHYIO JIOJIO Ha POCCHICKOM
PbIHKE 3aHUMAIOT W3/IeJHsT  TallBAaHHCKUX
kommanuii  Varitronix («Muxporpu6op» ),
Winstar Display (SEA Company, «9JieKTpo-
mup», MTComputers Group), Wintek
(«Cummerpon»), Salomon («Mukpo-M»),
Grand Pacific Optoelectronic  Corp.,
Powertip Technology Corporation (8 cko6-
KaxX YKasaHbl  (PUPMBI-ZMCTPUOBIOTOPHI B
Poccrm). [T MPOJBIYKEHIST HA POCCUTACKMT
PBIHOK HEKOTOpPbIE TAIBAHBCKIE KOMITAHMUH,
mampumep Salomon, [ake yCTaHABIMBAIOT B
konTpostiepsl KK/ mipudrt kupuimia.

B Poccun paspabaTbiBaloTCs W IIPOM3-
BOJIATCST TAKyKe WUHTEPECHbIE KOHCTPYKIIUH
CBETOBBIX 3aTBOPOB M JIUCILTIEEB CIIEIHANb-
HOTO Ha3HA4YeHUs, O YeM BbI MOYKETE MPOYHU-
Tarb B IPYIUX CTAThsIX HAIIETO SKypHAJIA.




