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KypMeTTi oKbipMaH!

byn mnpaktukym «MH(OpMaTHKa JKOHE ECEeNTeyilll TEeXHHUKa»
iplTeHAIpiAreH TONTap MaMaHABIKTApbl OOWBIHINA OKY-9[iCTEMEIiK
JKUHAFBIHBIH O6Jiri OOMNbI TaOBUTAABI JKOHE «AKMapaTTaHABIPYIbIH
TEXHUKAIIBIK KYPaIIapbh» )KaJbl KOCiOW MOH/1 3epeNieyre apHaIFaH.

JKana 6yvinnbly 0Ky-adicmemenix JHCUHAKmMapsl Kbl OLTIM Oepy KoHe
JKAJTITBI KOCIMTIK TIOHIEP MEH KOCciOW MOIYIBIEPIi 3eplaeieyli KaMTaMachl3
eTyre MYMKIHIIK OepeTiH JOCTYpJli JKOHE >aHapTia OKY-dIiCTeMeiK
MaTepUaIIapasl KAMTHIbL. OpOip JKUBIHTBIKTA JKAIIBI JOHE KOCiOH
OUTIKTLIITIH MEHrepyre KaKeTTi OHBIH INIIHIE JKYMBIC OepymIiHiH
TalanTapsl €CKepUIreH OKYJIBIKTAp MEH OKY KYpalaaphl, OKBITY >KOHE
OakplIay Kypayaapsl 6ap.

Oxky OachuibIMIapbsl  JJIEKTPOHIBIK  OlliM  Oepy  pecypcrapbIMeH
TOJIBIKTBIPBIIA/IBL. DJIEKTPOHABIK PECypcTap MHTEPAKTHBTIK JKATTHIFYJIap MEH
JKATTBIKTBIPYJApPMEH,  MYJIbTUMEAUSIIBIK  OOBEKTIIEPMEH,  HMHTEPHETTErl
KOCBIMIIIA MATEPHAILIAP MEH PECYPCTapFa CLITEME JKACAUTBHIH TEOPHSIIBIK KOHE
TOXKIpUOETiK MoaynbaepAeH Typaznbl. OHBIH ilIiHAE OKY YpPIICIHIH: KYMBbIC
YaKBITBI, OaKplIay *OHE TKIPHUOENIK TarcChIpMalapIblH OpPBIHIATY HOTIKECI
TIpKEJIETIH TePMHUHOIOTHSUIBIK CO3MIK KOHE IJIEKTPOH/BIK JKYPHAI KOCHUIFaH.
DNEeKTPOHIOBl pecypcTap OKy YIepiciHe OHall eHemi XKoHe TYpli OKy
OarmapiamanapbiHa OeHiMIeTyi MyMKiH.



AnFbl ce3

Anramkpel komnbtotepiep 1940-mibl skpiinapasy asFeiHga — 1950-mi
AOK. OackiHma madma Oommel. O Ke3je oylap SNEKTPOHIBIK €CemTerill
mamuaa (OEM) nmen atanran. Omap caHbl Keml IIaMJapjaaH oHe Oacka
paauobereKkTepieH Kypaibll, OipHeme OenMenepsie opHajacaThlH JKOHE
3NEKTpP KyaThIHBIH KeIl MeulepiH naiinananateiH. COHBIMEH KaTap OJIapblH
JKaIbpIChl ©T€ KIIIKEHTall KoHEe opekeT eTyl TeMeH OonaTelH. Onapis
naifjanany eTe KbIMOaTka Tycil, opOip MalIMHAHBIH KAachlHAA YJIKCH
IITATTaH KypaJFaH KbI3METKepiaep OOnael, COHAAN-aK  aJFallKbl
KOMIIBIOTEPIIEP/iH CEHIMIUTIIT KYMSH TybIPAThIH.

Con xe3geH Oactan OEM — OarnapnamananraH —ecenTeynepii
OpBIHJAyJaFkl MOHI - e3repreH >kKoK. 3amanayn OEM Herizi Ooubim
TaOBUIATHIH, 3JEMEHTTIK HEri3 FaHa aWTapibIKTalf e3repicke yiibIpam -
aNJBIMEH KapThUIail eTKI3riuTep Haiaa Oobl, al comaH KeiliH 3amaHayu
OpPTaNBIK  CaHAIIBIKTApABIH ~ OacTamMacel -  YIKEH  HHTETPajIbIK
MHUKpOXXYHenep maima Ooinel. HakThl caHAIIBIKABIH IIAFBIH  ayMakKTa
KONTEreH OJICKTPOHABIK JIOTUKAIBIK 3JEMEHTTEpl >KHHAKTAybIHBIH
apKachIH/Ia, 1epOec KOMIBIOTEPIiH Makaa 00JybIHa MYMKIHIIIK TY/IBL.

Dep6ec komnbtotep (JIK; personal computer) — Oyn Gip
KOJIIAHYIIBIHBIH ~MaiilanaHyblHA apHalFaH, SFHU J>KeKe MaiijanaHyra
apHanrad komnbioTep. laptter Typae K, ockl amamHBIH ©3iHIH Xeke
KOMITBIOTEPI PETiHJE KOJIAHBII KYPIeH, Ke3-KeIreH HaKThl aIaMHBIH Ke3-
KEJTeH JKeKe KOMITBIOTEPIH (TINTi CYyNepKOMIBIOTEP/1) KaTKbI3yFa 00Jabl.
OpHuHe, MYHJail KOMIBIOTEp/iH Oarachl, KeJIeMJIIK eJIeMaepi MeH
MYMKIHIIKTEpl KOJITAHYIIBIHBIH CYpPaHbICTAPBIH KaHAFaTTaHIBIPYBl KaXKeT.
Meicanbl, amamaapablH OacbkiM OeJiri ycTenre KOSATBIH KOHE opTypii
taceiMainel JIK maiimananansl. Ecenrterimn mammiHa peTiHAE JKacayFaH
KOMITBIOTEp, aKHapaTTHIK J>KeNilepre INBIFaThIH KAThIHAY Kypalbl >KOHE
KOMITBIOTEPITIK OHBIHAAPFa apHajFaH matdopma peTiHae >Kui KOJAaHbUIBII
KeJei.

1970-mri xok. asrerama Apple Computer kommnanuscer e3inin Apple I
aTThl KOMIIBIOTEPI YIIiH, «IepOec KOMITBIOTEP» TEPMUHIH SHTIi3TeH O0NaThIH
xoHe comaH coH on IBM PC kommbroteprepine aysicTeipsuiastl. Intel
¢upmacel 18086 caHambIKelH mbFaprad kesne, IBM xoMmanusicel e3iHiH
nepbec kommbroTepiH mbiFapApl. Con ke3neH Oactam, JK yinecimai - IBM
CaJITAaHATTHI IIepy Ke3eHi OacTasibl.

Ocbian coH 6ipa3 yakbIT 60¥ibI INtel caHambIKTapbIH KOJIIAHATHIH JKOHE



DOS, 0S/2 onepauusiisik xyienepinis sxone Microsoft Windows anramiker
HYCKaIapbIHbIH 0acKapybIMEH XYMBIC >KAaCaWTBhIH KE3-KEJITeH MallWHaHBbI
nepbec kommbtotep gen aran kerri. AMD, Cyrix (6yriari tanma VIA)
CUSIKTBI ~ aTanfaH OaFjapiaManapiblH SKYMBICBIH  KOJJAWTBIH — e3re
CaHAIIBIKTap Maija OoJNbICEIMEH, aTaybl Oiplnama KeHiHeH Oenrimi Oona
Oactampl. ¥3aKk yakbIT Oobl OamaMayibl KOMITBIOTEPIIK apXHTEKTYpaHBI
KOJIOaHbI Kenred, Amiga men Macintosh ecenTerim MaridHAIAPBIHBIH
JepOec KOMIBIOTEPIIEPMEH CalTBICTHIPBUTYBI MaHBI3/IbI aifFak OOJIIbI.

Kenec OparplHmarbl JKeKe  KOJJAHyFa  apHAJFaH  €CEITerill
MalllMHAJIAPBIHBIH, JepOec 3MEeKTPOHIBIK ecenterim MammuHanap (JA2EM)
JeTeH pecMH aTayel Oomapl. Peceiimik cranmapTrapia KaObUIIaHFaH
TEepMHUHOJIOTUsI1a, OYTiHr TaH#a na Oy ce3 Tipkeci «IepOec KOMIBIOTEpP»
aTaybIH iC JKY31HJIE KOJIJAHATHIH aTay IbIH OPHBIHA KepCETUIe .

Kebinece HoyTOykTap, ycTenre KOSTHIH, IUIAHIIETTIK JKOHE KajTa
KOMIIBIOTEpIep JAepOec KOMIbIOTepiep Jen aTanaibl. JlereHMeH IIbIH
MOHIH/IEe, Ke3-KelreH Oaralibl KOMIBIOTEp — TINTi aepOec, SFHH IKeKe
KOMIIBIOTEP PETiHJIe KOJIaHbUIAThIH — cynepkoMnbioTep K nen cananazbl.
An enni xyka ximeHT myianeMm JIK nenm ecenrenyi MyMkiH emec, ce6ei
KOJIMI'l KOMIIBIOTEPMEH CAJIBICTBIPFAH/A, OHBIH aTKAPBUIBIMAAPHI OXKENTEYip
KaTThl  KbICKApThUIFAaH. MpbIcasbl, KyKa KIHEHT KeOiHece Kol
KOJIIAHBIIATEIH 3aMaHayH >KYMBIC CTAHIMSAIAPBIHAAFbI Aapa TEPMUHAJIBI
KYpy YILIIH HETi3 PeTiHJe KONJaHbUIa bl

JK namu OacraraHia onapjbl ajaM KbI3METIHIH OapliblK canajiapbiHIa
KongaHa Oactagpl. JIK yiriH opTypnmi ammapaTThIK JKoHE OarmapiaMaiblk
KypaJiapbIH naia 00Jybl, OHBIH iC )KY3iHIe Oi31iH TIpIIiIIK SpeKeTiMi3ae
AIMaCTBIPBUIMANTHIHBIFBIH KOPCETTI.

3amanayu emipne [IK MoHiH Oaramamay MymMmKiH emec. Kasipri Tanna,
J)KaHa Fachblp MEH MBIHKBUIIBIKTBIH TYCHIHAH OTIN KETiM, ajam3aT e3iHiH
OacTbl apMaHbIHA — OMIPIIH Ke3-KeITeH JKaFJaiblHaa KakeT OOoNaThiH
CEHIMJII JKOHE aKbUIbl MEXaHUKAIBIK KOMEKIIIEPAiH KachlHAa OOJybIHA
KOJI JKeTKizeliH nen xanapl. JIK skyMbIc yIIiH, JeMaly MEH KeHII KeTepy,
OLTiM aiy YIIiH KaxeT OOJIBIT KEeTTi.

Enni menmmmuanan ©actanm FRUIBIMH  3epTTeyiiepre AeHiHTI, KoK
aFbIH/IapPBIHBIH KO3FAJIBICBIH OacKapy/JaH OacTtarl, KOJalbel Y KaFJaibiHa
OcitHepupMIepai  Kepyre jeiinri, OenmMenepai >kuHaydaH Oacrar,
’asz0ama KOPPECTOHACHUIMSIHBI ipikTeyre AeHiHri, KYLITI ecenTeylepiacH
Oacrar, OOCaHCHITATBIH KOHIN KeTepyJiepre JeHiHTi agaM KbhI3METiHAC
KOMIIBIOTEpIIEp/i KoaHOauThIH Oip cajaHbl Ta0yAbIH 631 KHBIHFA COFaIbl.



Byrinri KyHI KOJNAHBUIBIT KENT€H €CENTerill  KYHelnepaiH YJIKeH
ayMarblHAa, Jepbec KOMIBIOTEpNCp aWpbIKIIAa pejjal ajbll  OTHIP.
KeHncenepne, yilnepae >xoHe KOHAKXall HeMipiepiHIe, Tapaxaap MeH
xapTeUtail Tenenepne skuHakranran, Apple, Altair mern IMSAI atter con
QJIFAIIKBl KOMIBIOTEpIIEp/iH OYpBIHFEI Myparepiepi Typ. EnecteTy KublH,
nerenMeH coHay 50 >kpul OypblH, XX F. agKTaJFaHAa KHUAJI-FaKalbIll
POMaHapblHAH AJBIHFAH MKEMCI3 KOMIBIOTEPIEPAIH KeleMAepl Kell ecere
Kilripeifin, an onapJbslH MYMKIHIIKTEpiHiH, KepiCiHIle, KATThl KeHeHin 0i3/iH
KYHIETIKTI eMipiMi3re KeJeTIHAIr jXaWnbl Kecil aWTaThiH Oip Kepimnken
OonkiM Tabbulap Ma enl. OMIpAIH  KepimKenaepAiH €H  OaTbll
OoipKaMIapbIHaH, Y3 €Ce achll TYCKEHIr ajFalll peT eMec.

Inrepineyre neH KoiifaHnma, Iamy >KOJNAAPBIHBIH Typa OOJMaraHIbIFbIH
Ha3apAaH ThIC KajablpMay KaxeT. KoMmbroTepiep OipaeH e37epi HapbIKThIH
KEH JKOJIbIHA KOJ TECIN IIBIKKAH >KOK, KOMIBIOTEPIIIK TEXHUKAHBIH JaMybl
yuIiH Oipmama >XyMBIC aTKapraH OeJsiek aJamJapAblH, COHJail-ak TyTac
KOPIIOpauusuIapAblH TaFAbIPhI a OpKAIllaH CTTi OOJIFaH JKOK.

OcCBbl OKYNBIKTa YCBIHBUIFAH, TXIPUOEMIK KYMBICTApPJABIH OpPBIHAAIYH,
JONITepie HeMece AIIEKTPOHABIK TYPIIE ecell Oepyai TOATHIPYMEH KaJlFaca bl
(IIarelH KUMBUIIBI JKAaTTHIKTHIPY YIIIH ecell OepyaAi ASNTEpAe NI OphIHAayFa
keHec Oepineni). Ecen 6epyre apHanran O1aHK 1 KOChIMINIaa KeNTIpUITeH.
KeiiGip Tanceipmanapna «PC Wizard 2010» Oarnmapnamackl — SIFHU
KOMIIBIOTEPAIH IIIIMIH aHBIKTayFa apHaJFaH, TeriH TapaThlIaThIH
OaraapiaMaibIK ©HIM KOJJIaHbUTA bl barmapiamMaHbly TUCTPUOYTHBI YIKEH
emec (zip-apxuB — 3 MOaiiT), OHBI KejleCi MEKeH-)Kail OOMBIHIIA SKYKTEI
amyra 6omaze! http:// www.bestfree.ru/soft/sys/diagnostics.php


http://www.bestfree.ru/soft/sys/diagnostics.php

N2 1 Toxipubesnik >KyMbIC

AKMNMAPATTAHAbIPYAbIH TEXHUKAJIbIK
K¥PAJ1AAPbIHbIH XXAJINMbl CUNATTAMACHI
YXOHE CbIHbIMNTAJYbI.

Taxipubenik »yMbICTbl OpblHAAY YLWiH Kenecinep Kawer 6onagbi:
KaJlaM, KapbIHZIAIl, CBHI3FBIII, TKIPUOENIK *KYMbICTapFa apHallFaH AQMTep,
«AKMapaTTaHABIPYAbIH TEXHUKAIBIK KYpaJAapbD» aTThl MOTIHIIK CaHAIIBIK
JKOHE OKYJIBIK.

Toxipn6enik >KyMbICKa AaWbIHAbIK: OKYJIBIKTHIH | TapayblH MYKHUST
OKGBIIT IIBIFBIHBI3 JkoHE OaKblIay CYpaKTapbhlHA Kayar OepiHi3.

KOMEKLUI MATEPUAN

AKnapaTtTaHAbIpyAbIH TEXHUKanbIK Kypanaapbl (ATK) — Oy Koram
KBI3METIHIH OpTYpJi ayMakKTapbhlHAAFbl aKMNapaTThIK KaKETTUIKTEepAi
KaHaraTTaH/ABIPY YIIH KOJJAHBUIATHIH, COHNAN-aK OJapAblH COHFBI ©HIMI
aknmapar (MosiMer) OoJsibIll  TaOBUIATHIH, WH(OPMATHKAHBIH OpPTYPIi
TEXHOJIOTHSUIBIK YPJICTEpiH aBTOMATTAHABIPYFa apHaJFaH, XyHelepuiH,
MaIllMHAJIAPAbIH, KypanJapAblH, MEXaHU3MICPIiH, KYPbUIFbUIApAbIH KOHE
XKaOABIKTapIbIH OacKa TYPJIEPiHiH KUBIHTHIFBI.

Ke3-kenreH TeXHHKaJIBIK KypalgapAbl, COHBIH iIIiHIE KOMIIBIOTEPIIIK
KypaJaapasl, TaraibIHATybl OoiibIHIIa apTypai ayMmaxkrapnaa
KOJITAHBUIATBIH 2Mbeban TYpIEpre >KOHE epeKlle jKarfaiiapia Hemece
KbI3MET cajajlapblHAa KOJJAHy VIIIH >KacajiFaH apHaiibl Typiepre Oemyre
0onagpl. ©OMOe0am TEeXHUKAIBIK KYpaIapAblH KOJJAHBUIYBI, UIBIFBIH
MaTepHaIIapbl MEH JKOHICYII KaMTaMachl3 €Tyre XYMCaJFaH Kap>KbUIBIK
MIBIFBIHAAPABI TOMEHIETIN, Oip YAriferi memimMaepai Konianyra MyMKiHIIK
Oepir, oJlapbIH UTEPLTYiH, KOJJIAHBUTYBIH KOHE T.0. KEeHIIAeTe .

ATK opeker ety Karupacbl 6oiMblHIIA axbIpaTyFa Oomamgsl. byn
KaFJaiia Keeci opTypJli TEXHUKAIBIK Kypaiiap aXblpaThlIabl:

B MeXaHuKaavlK — aJaMHBIH OYJIIIBIKET KYIIIMEH KO3FaJIbICKa KeNTipiiei

(apGanap, xa36a MaIIMHKAIAPHI, )KBUDKBIMAJIBI CTEJUIaKap sKoHe T.0.);
B 2IeKMPOMEXAHUKANBIK, — DIICKTP KO3FAITKBILTHl KO3FAIBICKA KENTipy

HET131 peTiHAe KOMAaHbUIaAbI (aKnapaTThl TaCYIIBUIAP/bI TaChIMAIAAyFa

apHaJIFaH >KeAeJcaThulap MEH Ti30eKTi TackIManjap, CTeJUTaXzaap,

AJIEKTPITIK Ka30a MalIMHKAIAPbl MeH T.0.);



W 91eKmpaiKk — TYPAaKThl HEMece aybICTIJIbl TOFBI Oap anekTp Oenrinepi
KOJIAAHBIIAAbI, MBbICAJBI, JKAJIbl KOHE >KEPIiIiKTi >XapbhIKTaHIBIPY,
TeneOH KOHE paauoOailmaHbic, AJIEKTp KepceTkiln, Oenriiepai
3NEKTPIIK JaTUUKTEP];

B DJeKMpOHObIK — €CCNTerill TEXHUKAaHBIH opTypJi Typiepi, Teme-
Junapiap MEH ©HEpKOCINTIK Teleauaap, OenriulepAiH  3IeKTpIik
JaT4UKTepi, AbIOBICTHIK OaraHaIap, MOAEM P MEH T.0.;

B 2JeKMpPOHObIK-MEXAHUKANbLIK, ~ —  OWHATKBIITAp MEH  ILUIeepiep,
ymKkasbamap, — OeciiHeymkazbamap  MeH  Oeiimeruieepnep,  CD-
OMHATKBIILITAP, MY3bIKAJIBIK OPTAIBIKTAp MEH T.0.;

B pomoonmukaneik — OelHenepre Ko XKeTKi3y YIIiH (oToacep peTiHae
KOJIIAHBIIA B, MBICAJIBI ¢oro- KoHE KHHOAMMaparTap,
MHUKPOQUIBMICHTIH  KYPBUIFbUIAP, (DOTOKUBIHTHIKTBI ~ MalIMHAIAp,
mpoekTopiap, OenrinepaiH QortoonTukanblk AatuukTepi. Omnapra
Ja3epiik  KYPBUIFBUIAPABl  KOJJAHATBIH: KeIipMe KYPBUIFBUIAPH,
npuHTepIep, ckanepiep, CD-oliHaTKpIITap, PakCUMUIBIIK ammaparTap
MEH T.0. TEeXHUKAJIBIK KypalAap/bl XKaTKbI3yFa 00J1a Ibl;

B NHEe8MAamuKAaIblK — MbICAIIBI CTeJUIXKIap MEH KOTEeprilITep.
TaraiibiHaanysbl 6oiibiHwa ATK TaceiMannay KypajinapblHa, Kellipim-

KoOEHTy TeXHUKAChIHA, OallIaHbIC XKOHE TEIEKOMMYHUKAIHS, KayilCi3MiKTi

KaMTaMachl3 €Ty, OKbITY, KOMIIBIOTEPIIIK, ayIuO- >KoHE OelHEeTeXHUKAIIBIK

Kypalgapra OemiHe/i.

Tacvimanoay xypandapwina. apbanap, TacHalblK >KoHE Oacka Ti30EKTi

TacsIMaJiap MEH TPaHCTIOPTEPIIE, JKelencaThuIap, aBTOKOIK KaTa bl
Kowipin-xebetimy Kypandapvina nonurpapusIbIK ka0IbIKTap, KellipMe

KYpPBUIFBIIapH! (KCEpOKCTap), puzorpadrap, OprrexHuKa Kypangaps! (kazoa

MallMHKaIaphl, JaMHHATOpJiap, OpolrypaTopiap, HeMip KOWFbBIIITap,

MOPKAITBITT OACKBIIITAp, CTEILICPIeP) MEH T.0. )KaTabl.

OpbiHAAKTBIH aTKapbinbiMAapbiHa 6ainaHbicTbl Oapibik ATK anter

TonKa Oenyre Oonapl.

1. AKmapatTsl €HT13y KYpbUIFbUIapHI:
m MOTIH/;
m OophiH Kepcery (TiHTyip, KapbIKIEH a3y TeTiri, Tpekdom,
rpaduKanbIK IUIaHIIET, JYKOUCTHK);

m MynbTUMenua (rpaguka — CKaHep MeH IUQPIBIK (oTokamepa;
IeIOBIC — YHXa30a, MukpodoH; OeliHe — BeO-kamepa, OciiHe-
KaMmepa).

2. AKnapatThl €HI'i3y KYPBUIFBUIApHIL.
® MOTiHAiI (MOHUTOD);

m MynpTHMenua (rpaduka — TPUHTEP, IUIOTTEp; JbIOBIC —
KYJIaKKal, aKyCTHKAaJBIK JKydenep; OeliHe — OeliHeyHka30a,
OcifHekaMepa).



3. AKmapaTTsl eHJey KypbUIFbUIaphI:
B MHKpPOCaHAIIbIK;
B CaHalIbIKIICH.
4. AxmnapaTTsl ki0epy *KoHe KaObliay KYpbUIFbUIAPHL:
B MOJEM (MOIYJISITOP-AEMOAYIIATOD);
B OKENUTIK agantep (KeiTiK TaKima).
5. Ken aTKapbUIBIMIIBIK KYPBUIFBLIAD:
B KellipMe KYpBUIFbUIapHI;
m Ko0eHTy KYpbUIFbIIapHI;
m Oacna xyienepi.

6. AKmaparThl caKTay KYpbUIFbUIAPHL.

Kenripinren ceiHplnTayra coiikec, 3amanayn ATK GaceiM Oediri coi
Hemece Oacka 6ip Typae K 6aitnaHbICTbI OOJIBIN KeTeTi.

En anramksl TypiHeH Oactan »xoHe 3amaHayn JIK askramranna,
aknapammul eHei3emin JicoHe ubleapamvli Kypuligeliap, Ke3-kearen 9EM
0acThl KOHE MIHAETTI 3JIEMEHTI OONBIN TaOBIIAAbI, OHTKEHI HAKTHI OCHI
KYpBUIFBIJIAp €CENTEerilll JKyHeMeH KOJNJAHYUIBIHBIH e3apa OopeKeTiH
KaMTaMachl3 eTel.

KommeroTepre eHri3ineriH (UIbIFApbUIATBHIH) OapiblK  KYpBUIFBUIAP
IIETKepl KYpBUIFBLIApFA JKaTajAbl, SFHU OJlap JKyle Kypsl MeH THICTi
OakbUTayIIbIap AapKbLIbI MYJIbTUCAHAIIBIKKA KOCBUTAAbl. bByriHri KyHI
KYpBUIFBUIApABIH ~ OYTiH TomTapsl ©Oap  (MbICadbl, OpBIH KOPCETy
KYpBUIFBIIApBl, MYJIBTHMEANA), OJap KOJJAHYIIBIHBIH THIMII >KOHE
BIHFAMJIBI dKYMBICBIH KAMTaMacChI3 €TE/l.

Ecenrerim mammHaHbIH 0acThl KYPBUIFBICHI MHKPOCAHAIIBIK OOJIBII
TaObUTa/Bl, OJ >KaNIBl XKaFaaiiaa OapiblK KypbUIFbUIApABIH OacKapbLTybIH
JKOHE aKMapaTThIH OHJIENYiH KaMTaMachl3 eTelli. MbIcallbl, MaTeMaTHKAIBIK
ecenTeynep CHSKTBI CpeKIle ecenTepii Imemry ymriH, 3amaHayn JK
CaHAIIBIKTAPMEH >KaOJbIKTaNaAbl. byn KypbUIFBUIAD axnapammul O6HOey
KYPblA2blNAPbIHA FKATANBI.

Axnapammulr  oicibepy oicone KabwLioay Kypolizeliapul (baiimaHbIc
KYPBUIFBUTAphI) KeOiHece TapaTbUlFaH  aKmapaTTBIK  OKydenepi  Gap
CHINIATTaFbl, 3aMaHayd aKMNapaTThIK OKYHENepAiH MIiHAETTI TypJeri
TOJICUIIATHl OOJBIN TaOBUIAIBI, OHIAFBl aKmapar Oip Jkepie cakTaiIMai,
Kei0ip XeliHiH ayMarblH/Ia TapaThUIaIbl.

Monem (MOAYIATOP-AEMOAYIIATOP) — TeTePOHABIK OaiimaHbIC XKemiiepi
OoiipiHma OHBI Xibepe amyra OoslaTBIHIAM, aKmaparThl TYPJICHIIPETiH
KypeurFbl. Imki mogemae PCl-maTepdeiici 6ap Oomampl oHE 0N TiKeeH
KyHerik Takuara kocbuiaabl. ki monemaep COM nemece USB moptrapsr
apKbUTBI KOCBHITIA B

Keninik amanrep (kemimik Takmia) — Oy GaiimaHeic KemiciHe
KOCBIITyFa apHaJIFaH JKaJIFarblllbl 0ap, KEHEUTy Takmachl ()KyHelliK TaKiara



aybICYBl MYMKIH) TYpiH/E KacaJFaH, JIEKTPOH/IBIK KYPBUIFHI.

Kon amxapwinbimovix Kypwiievliap *akplHIa naiiaa 6omna Oactansl. by
KYpPBUIFBUIAPAbIH  alipbIKIIa EepeKIIeNiri, KOJJaHYHIBIHBIH OpeKeTTepiH
aBTOMATTaHJBIPY OOMBIHINA ATKAPBUIBIMAAPABIH Oip KaTapblH (MBICAJBL,
CKaHepyiey MeH Oachlll LIbIFapy HeMece Oacma KelllipMeNepiHiH TyNTemlyl
MoHE 0achIN MIBIFAPBITYBI) YIHIECTipy OOJIBIN TaObLIABL.

Axnapammur cakmay Kypuuieviiapul 6apnblK ATK apacblHIa COHFEI
OPBIH/BI AJIBIIT TYPFAH KOK, ce0eOl onap eHJENETIH JKOHE >KUHAKTAIaThlH
aKmapaTThl YakbITIIAa (KONl YakbIT €Mec) HeMece Y3aK cakray YILIiH
KOJIJIAHBLIA]IBL.

XymbicTbiH MaKcaTbl — ATK ceiHBINTayBIH TYCiHIN, OEM aknaparTsl
YCBIHY ToCcUIAepi MEH akmapaT MeJIepiH aHbIKTaUThIH —ecenTepi
MIBIFAPYABI YUPEHY.

MX¥MbICTbI OPbIH[IAY BAPLICbI

1. Morinmik caHambIkAbl Konmanbein, ATK ceiHBITAY CHI30ACcHIH
ka3aHp3. OkynblkTaH anbiaFaH ATK opTypii MblcamapblH KeNiTipiHi3
)oHe FamamTopars! i31ey MalllMHACBIHBIH KOMETIMEH OJIapIbl TAOBIHBI3.

2. ToxipuOelik KYMBICTapFa apHaJFaH JONTepre HycKaiap OoMbIHIIA
ecenTepai NIBIFAphIHGI3 . KecTellik caHallbIKTa ecenTeyaepai OpbIHAayFa
apHajraH (¢opmyiamapasl  KypyFa KkeHec Oepunemi. Ecenteynepnin
HOTIDKEJIEpIH  AJIGKTPOHIBIK ~ ecell  OepydiH  MOTIHAIK  KY)KaTbIHa
alHAIIBIPBIHBI3.

1 HycKa

1. OpOip Oenri eki OalTHeH KoATanmaabl jaen ecenrern, «bip nyr —
wamMaMeH 16,4 kunorpamm.» fered Unicode xomrayblHmarbl COMIEMHIH
aKIMapaTThIK KeJIEeMiH OarallaHbI3.

2. ABTOMATTBIK KYPBUIFBI OPBIC TUTIHJIETI aKMapaTThIK XadapiaMaHbIH
KalTa KOATAIybIH Ky3ere achIpibl, on ainram per Unicod-TeiH 16-6uTTik
KOJABIHAA Jka3buibin, 8-0utTik KOM-8 konaranraH. byFaH Koca aknmapaTThIK
xabaprmama 480 Owutke kemini. Benrimepmeri xabGapiaMaHbIH Y3bIHIBIFbI
KaHnaun?

3. Mop3e omimmeci HYKTeNep MEH CBHI3BIKIIAHBIH JKUBIHTBIFBIH Oepe
OTBIPBIN, PagroOalIaHbICKAa apHajFaH OeNriiepai KoATayFa MYMKIHIIK
Oepeni. ¥3bIHIBIFBI Occ OENTIICH KeM eMec JKOHE anThl OenriieH (HyKTenep
MeH CBI3BIKIIANIAp) apTHIK OoiMalTHIHai, Mop3e KOIBIH MaiganaHa
OTBIPHIT, KaHIIa JpTypii Oenrinepai (mudpiap, opinrtep, THIHBIC Oenrinepi

! Mudopmaruxa xone UKT 6oiipirmra KM EI' Matepraniaps! GoibHIIa.
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MeH T.0.) KOJMEeH ka3zyra 00maib1?

4. Benokpoccra 119 cnoptimibl Kateicanbl. ApHailbl KYpBUIFBI 9pOip
CHOPTILUBI YIIiH Oipnei, OUTTepAiH €H TOMEHI1 CaHbIH KOJJaHa OTBIPHII,
OHBIH HOMIpIH >Ka3blll ajblll, KATBICYIIbUIAPABIH IMIIHIETT 9pKaiChIChIHBIH
apaJbIK Mapere oTyiH Tipken Typ. Apaiblk MapeHi 70 Berocumnenui eTkeH
COH, KYPBUIFBIHBIH >Ka3blll ajfaH XaOapiaMachIHBIH AaKMapaTThIK KeseMi
KaHpai Oomanel?

5. ADSL-0aitnaHbicBl  apKbUIBI  JepeKTepii  Kibepy I KbUITaMIBIFBI
1 024 000 6ut/c TeH. Ochl Oaitmanbic apKbUIbl (aiiigsl xkibepy 5 ¢ yakbIT
anapl. Dalyably KUII00aNTTaFsl KOJEMIH aHBIKTAHbI3.

2 HyCKa

1. Op6ip OGenri 16 OuTmeH KoATamagsl ICN ecenTtel, «dper 6i3re
»KorapbifgaH Gepinegi: On 6GakbiTTbl anmacTtbipagbl!» gereH Unicode
KOATAYbIHAAFBl TYNIKUHHIH €63 TIPKECIHAETr1 aKMapaTThlK KeJeMIli
OarajlaHbI3.

2. Unicode xomraysinma op0Oip Oenrire exi ©Oaiitr OGepimemi. Ocbl
KoATayna 24 OeNriZieH TYPaThIH aKIapaTThIK KeJeM i aHBIKTaHbI3.

3. XKappIk KepceTKili mamaapias TyYpaabl. Opoip IIaM YIII JKaFIaiIbH
(«KaHBIT TYP», «OIIIIT TYP» HEMECE «KBINMBUIBIKTAI TYp») OipeyiHae 00rybl
MyMKiH. OHBIH KeMeriMeH 18 opTypmi OenriHi kibepyre OoJaThIHIAM,
KOPCETKIIITe MaMIap IbIH KaHaai eH a3 MeJiepi 60Jybl THic?

4, MeTeopoIOTHSIIBIK CTAHIIMS ayaHbIH BUFAABUIBIFBIH OaKbLIaM XKYP.
Bip emmemHin HoTrokecinae, 0 6actam 100 % neiinri OyTiH CaH MIBIKTHI, OJI
OWTTEp/IiH €H TOMEHT CAaHBIHBIH KoMeTiMeH ka3buiaabl. Ctannus 80 emnmrem
KYpPrizai. bakpuiay HOTHXKEIIEPIHIH aKITapaTThIK KOJEMiH aHBIKTaHbI3.

5. ADSL-0alinaHbIChl  apKbUTBI  JepeKTepli KiOepy I KbUIIaMIIbIFbI
256 000 6ut/c TeH. Ochl OaiiaanbIic apKbUTbI (ailiiabl )KiOepy 2 MUH. YakbIT
anabl. Qaliyiably KUII00aNTTaFsl KOJEMIH aHBIKTaHbI3.

3 HycKa

1. Opbip Oenri Oip OaifTrieH KoATaIagBl JeT ecenTen, «MeHiH aFam eH
WbIHWbYI epexxenepai yctaHaabl, OFaH WaMachl keniMel KanrFaHga, On
e3iH KypMmeTTeyre 6exiHin, ByaaH »akcbl oAbl oiiNan TanKaH »OK.»
[ereH ceiiieMieri aKapaTThIK KeJieM/Ii OaraaHbI3.

2. Keiibip enme aBTOKeNIKTIH HeMipi xeri OenrigeH Typaabl. benri
peTiHme Ke3-KenreH ToprinTeri 18 opTypni opinTep MeH OHABIK mudpiap
KonmaHeiansl. KommeioTeprik Oargapramanarsl opOip OCBIHAAN HeMip
OalTTapIIBIH €H TOMEHTI XoHe Oipaeit OYTiH CaHBIMEH XKa3bUIBII, COHAA-aK
Oenri OOWBIHINA KOATAY KOJIAHBUIAABI JKOHE OapiblK Oenriiep OUTTEpiH
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Oipjel )KoOHEe €H TOMEHTI CaHBIMEH KoATanazpl. 60 HeMipi xKa3y YIIiH, OChI
OarnapiaaMaHbIH OEpUIreH jKabl KeJIEeMiH aHBIKTAHBI3.

3. XKapbIk KepceTkiln IMamaapAaH TYpajbl, OJIap/AbIH OpKaiCHICHI €Ki
XKarmaiina («OKaHbIl Typ» HEMEce «ellill Typ») Oomybl MyMKiH. OHBIH
keMmeriMmeH 50 opTypmi OenriHi >kibepyre OosaTbIHIAH, KepceTkilTe
maMJIapablH KaHaai eq a3 Meniepi 60ybl THic?

4. llaxmart Takracel 64 aymaxraH: 8 >xonnarsl 8 OGaranHaH Typazbl. bip
IIaXMaT ayMarbIHbIH KOOPJUHATTAPbIH KOJATAY YILIiH, OUTTEpIiH KaHIal eH
a3 MeJepi KaxeT 0onaab?

5. 28 800 O6ut/c *XpUIIaMIBIFEl Oap XxabapiamaHBI KiOepinm OTBIpFaH
MojeMre, opOip MUKCeNbliH Tycl Yy OaiiTreH KoATanatbiH Oosica, Kelemi
640 x 480 nukcens GomaThIH TYpPIi-TycTi OeifHeHi xiOepy YIIiH, KaHIIa
CEKYH/I YaKbIT Ka)keT OoJaabl?

4 HycKa

1. Op6ip Genri Oip OalTHEH KomTAaAbl JeN ecenTel, <«[aBua-paereH
SHLWWIiHIH 60Mbl KbiCKa 60sFaHbiMeH, on FonnadTbl KeHin WbIKTbl FOI!»
JereH MyNMIKUHHIH TOPT IIyMaK ©JICHIHEH aJlbIHFaH COMIEMHIH aKIapaTThIK
KoJIEMIH OarajiaHbl3.

2. AKmapatThlK KesieMi 32 OWTTEH TypaThlH xabapiiama Kelil JKETTi.
Ockl korieM OaifTTapaa KaHIara TeH?

3. KoceMIra ceknusiiapbl JKOK KOIIMTI JKOJ OarmapiiaMbl Oeiriaepain
anThl  TYpiH kepceTemi  (Y3MIKCi3  KBI3BUI, capbl MEH  Kachll,
JKBITTBUTBIKTAUTBIH Capbl MEH »achbUl, OIpMe3riiae >KaHATBhIH KbI3BUT MEH
capbl). barmapmamapl GackapaTbhlH DJICKTPOHIBIK KYPBUIFBI, JKa3bLIFaH
Oenrinepai OipTiHAen mbirapanpl. barmapmamueiy 100 Oenrici KaTapslHAH
*a3bl1abl. OChI aKMapaTTHIK KeJieM OalTTap/a KaHIaHbl Kypaiib?

4, Kynust xabapiamaHbl kibepy YIIOIH, OHABIK IU(pIapAaH TYpaThH
KoJ Koynmanbiiaael. CoHnai-ak 6apiblK mudpiiap OUTTepaiH Oip skoHEe Typa
COJI caHbIMEH (€H TOMEHT1 MYMKIiH) KOATajaabl. ¥3bIHIALIFEl 150 GenrigeH
TYpAaThIH XabapaMaHbIH aKMapaTThIK KeJIEMiH aHBIKTaHbI3.

5. ADSL-0alinaHbIChl  apKbUTbI  JepeKTepli KiOepy I KbUIIaMIIbIFbI
128 000 6ur/c Ten. Ocwl GaitmaHbic apKbLIbl Kesemi 625 Koait daiin
xioepineni. Daitnap xxibepyre KaHIa CeKYH/| YaKbIT KaxeT?

5 HycKa

1. OpOip Genri Oip OaWTHEH KOATATAABI ICH ecenTel, «MblHAAFaH Xon
apacTbipagbl, Tek KaHa 6ip »kon-wbiHAbIKKaA akeneni» aereH XKan-XKak
PyccoHbIH aiiTKaH co31HET1 aKMapaTThIK KoJeMli OaralaHbI3.

2. XappIk KepceTKilIi mamMaapaan Typaasl. Opoip IaM YII sKaFaaiabH
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(«oKaHBIIT TYp», «OLIII TYp» HEMECE «KBIMBUIBIKTAIl TYp») Oipeyinae 6oirys
MyMKiH. OHBIH KeMeriMeH 18 opTypni OenriHi >xibepyre OonaTbIHIAM,
KOpCETKIIITe IaMAapAblH KaHaall eH a3 Meepi 601ysl THic?

3. Keiibip Oenrinik Kypbutrsl 1 ¢ imiHne yi Oenrinig OipeyiH xibepeni.
Ocbl KYpbUIFbIHBIH KOMETIMEH Y3bIHIBIFEI 4 C apalblFbIHA KaHIIA opTYpJi
xabapnamaHnsl xi0epyre 601a1b1?

4. Keitbip ATC mozmemHiH keMmeriMeH FamamTopra y3IiKCi3 KOCBUTY
y3akThIFbl 10 MHUH. acnaWThIHABIFBI Oenrinmi. Erep momem mamamen 32
Kout/c »purmamMIBIKIEH akmapaTTsl kKiOepeTiH 0oJica, OChIHIal KOCBLTY
YaKbITHl apalibIFbIHAA JKIOepiTyl MYMKIH (aingpiH (KHJI00aiTTarsl) eH
MKOFAPFbl KOJIEMiH aHBIKTAHbI3.

5. FanamTtopra kocburran ke3ge mozxeMm 28 800 OuT/c TeH nepexTepai
Kibepy KbUITaMABIFBIH KamTamachi3 eteni. Kememi 72 000 Gaitt daiinasl
xi0epy YIIiH KaHIIA YaKbIT KaXkeT?

6 HyCcKa

1. OpOip Oenri ceriz OUTIIEH KOATAIAIBI JICTT €CEITel, «OKY YKapblK, an
OKbIMay-KapaHFbUIbIK» [ereH COMIeMHIH aKnapaTThIK KeJIeMiH OaraaaHpI3.

2. ABTOMATTBIK KYPBUIFBI OPBIC TUTIHJIETI aKMapaTThIK XadapiaMaHbIH
KalTa KOATAIybIH )Ky3ere achIpabl, oa ainramr per Unicod-terH 16-6uTTik
koaeiHaa, KOU-8 8-0uTTik KonbIHIA ka3bpuiFaH. byraH Koca akmapaTThIK
xabaprmama 480 OuTke aptTThl. benrimepaeri xabapiamMaHbBIH Y3bIHIBIFGI
KaHnamn?

3. XapsIk KepceTKimi maMaapaal Typaabl. OpOip MaM YII sKaFIaiIeIg
(«oKaHBIM TYP», «OIIIIT TYP» HEMECE «KBIMBUIBIKTAI TYp») OipeyiHae 00ybl
MYMKiH. OHBIH KeMeTiMeH 28 opTypii OenriHi xibepyre OonaTHIHIAM,
KOPCETKIITe MaMIap IbIH KaHaai eH a3 MeJiepi 00ybl THic?

4, Benokpoccka 200 crmoptiibl KaTbicalbl. ApHalbBl KYPBUIFBI opOip
CHOPTIIBI VINiH Oipnel, OUTTepAiH €H TOMEHTI CaHBIH KOJIJaHa OTBIPHII,
OHBIH HOMIPIH Ka3bIll aJIbIN, KAThICYIIbIIAP/IGIH IIIIHICT OpKAHCHICHIHBIH
apaybIK Mopere oTyiH TipKem Typ. Apaislk MopeHi 170 Bemocune i eTkeH
COH, KYPBUIFBIHBIH >Ka3bIll aJfaH XabapjaMachIHbIH aKMapaTThIK Kejemi
KaHgau 0omaagsr?

5. ADSL-0aiinaHbIChl apKbUTBI JEPEKTEP I Ki0epy JKbLUIAaMIBIFbI 1
024 000 6ut/c TeH. Ochl Gaitnanbic apKbUIbl (aiabl xkidepy 10 ¢ yakpIT
anapl. Daiapiy KUI00aiTTarbl KOJIEMIH aHbIKTaHbI3.

7 HYyCKa

1. Op6ip Oenri 16 OuTheH KoATanambl Jen ecenrtern, «blHTa 6onca,
anpabiaa ani xymbic ken>» gered Unicode koarayslHmarsl co3 TipKeciHaeri
aKIaparThIK KeJIeMli OaraiaHbl3.

13



2. Unicode konrayeinma opbip ©Oenrire exi Oaiit Oepineni. Ocbl
koaTayna 204 OenrigeH TypaTblH, €63 TIPKECIHIH aKMapaTThIK KeJIeMiH
AHBIKTaHBI3.

3. Mop3e ominmeci HyKTenep MeH CHI3BIKIIAHBIH JKUBIHTHIFBIH Oepe
OTBIPBIN, paanoOaiiaHbICKa apHaiFaH OenriiepAi KoJATayFa MYMKIHIIK
Oepeni. ¥3bIHIBIFBI KETi OEINT1IeH KeM eMec kKoHe ceri3 Oenrified (Hykresep
MEH ChI3BIKIIANIAp) apThIK OoiMaiThiHAal, Mop3e KoIbIH maiiganana
OTBIPBIIN, KaHIIA apTypni Oenrinepai (mudpap, opinTep, ThIHbIC Oenrinepi
MeH T.0.) KoaIeH xa3yra 0osaasi?

4. MeTeopoNorusUIbIK CTAHIUS ayaHbIH bUIFAJIBIIBIFBIH OAaKbUIAI XKYP.
bip emuemnin HoTmkecinae, 0 6acran 100 % peifinri OYTiH CaH IIBIKTHI, O
OUTTEepHiH C©H TOMCHTI CaHBIHBIH KeMeriMeH xa3puianbl. Cranmms 150
eNmIeM OKypri3ai. bakeimay —HOTHKeJepiHIH  aKmapaTThlK — KeJeMiH
AHBIKTaHBI3.

5. ADSL-0aitnaHbicbl  apKbUIBI  JepeKTepai Kibepy I KbUITaMJIBIFBI
256 000 6ut/c TeH. Ochl GailnaHbIiC apKbLIBI (hailiias! xkibepy 12 MUH. yakbIT
anapl. Qalyiaely KWI00aNTTaFsl KOJeMi KaHaan?

8 HycKa

1. Opbip Genri Oip OaifTiieH koATaNAgbI JET €cenTell, «O3iHAai e3repTy
KaHWablKTbl KMbIH €KEeHAIri »aWnbl oinacaH, e3renepai esrepryre
KaTbICTbl ©3 MYMKIHAIKTEPiHHIH KaHWAaNbIKTbl TOMEH eKeHAIriH
TYCiHeCiH.» JereH ceilieMieri aKnapaTThIK KeJleM/Ii OaraiaHbI3.

2. Keiibip ennge aBTOKONIKTIH HeMipi anTel OenriieH Typansl. benri
peTiHAe Ke3-KenreH TopTinTeri 15 opTypii opinTep MEH OHABIK Ludprap
KonmaHeliansl. KommeioTeprik Oargapriamanarsl opOip OChIHZAN HeMip
OaifTTap/IbIH €H TOMEHTI jkoHe OipJieit OYTiH caHbIMEH Ka3bUIbII, COHAAN-aK
Oenri OOWBIHINIA KOATAY KOJIAAHBUIAJIBI JKOHE Oapiblk Oenriiep OUTTEp.iH
Oipaeit ’KoHE €H TOMEHT1 caHbIMEH KoATanaabl. 60 HeMipai a3y YIIiH, OCBI
OarmapiaMaHbIH OepilireH KaJIbl KeJIEMiH aHBIKTaHbI3.

3. JKapbeIK KepceTkiln mamaapAaH TYpazsl, OJapIblH OpKAHCHICHI €Ki
XKarmaima (OKaHBII Typ» HEMece «eImil Typ») Oomysl MyMmKiH. OHBIH
keMmeriMmeH 80 opTypmi Oenrini kibepyre OosaTeIHIAM, KepceTKimTe
maMJIap/IblH KaHaai eq a3 Meniepi 60rybl Thic?

4. «Teni3 ypbIcb» aTThl OibIHFa apHaiFaH aymak 100 mapmsigan: 10
xongarel 10 OaranHaH Typaznsl. bip mapiisl ayMakThIH KOOPIHHATTAPHIH
KOJTay YIIIiH, OUTTepiH KaHail eH a3 MeJepi KaxeT 0oaab?

5.1 024 000 Out/c *bUTHAMIBIFEI Oap xabapramaHbl KiOepinm OThIpFaH
MojieMre, apOip MUKCENbJIiH TYCi YII OaiTIeH KOATalIaThiH Oo0Jica, KeyeMi
640 x 480 mukcens OomaThIH TYpPIi-TYcTi OeiiHeHi xibepy YIiH, KaHIIa
CEeKYH]I yaKbIT Ka)keT 00Iaapl?
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9 Hycka

1. Opbip Genri Oip GaliTHeH KONTANIANBI ACTI eCemTel, «MeTeoponorus:
Kate 6o/mkampapabiH FbUibiIMM Typae Herisgenyi. AneH Wedduna.»
[ereH CeiJIeMHIH aKnapaTThIK KeJIeMiH OarajaHbl3.

2. AxmapatTeKk Kesemi 128 OutreH TypaThliH Xabapiiama KeJliIl JKeTTi.
Ocprl kenieM OaliTTapaa KaHIIara TeH?

3. Koceimmia ceknusitmapel Oap kon Oarnmapiiambl OenriepiiH KeTi
TYpiH Kepceredi (Yy3IiKCi3 KbI3bUI, Capbl MEH >KacChUI, JKbIMBbUILIKTAUTHIH
capsl MEH JKachUI, OipMe3riiie >KaHATBIH KBI3BLI MEH capbl, OipMesriiie
KbI3bLIT MEH Oaraap).

BarmapmaMabl  OackapaTblH — 3JEKTPOHIBIK — KYPBUIFBL,  Ka3bUIFaH
Oenrinepai Oipringen meiFapansl. barmapmamusiy 120 Genrici KaTapbiHaH
#a3pulabl. OCBI aKMapaTTHIK KeseM OaiiTTapaa KaHIIaHbl Kypailas?

4. Kynus xabapnamanbl kiOepy yiuiH, 18 opinTeH TypaThlH KOJ
Kosinanbianel. CoHaii-ak 0apiblK opinTep OUTTEepAiH Oip *XoHE Typa coll
caHbIMeH (eH TeMeHri OOyl MYMKIH) KOATanajabl. ¥3bIHIABIFEI 125
OenrizieH TypaThIH XabapiiaMaHbIH aKIapaTTHIK KOJIEMiH aHBIKTaHbI3.

5. ADSL-0aitnaHbicbl  apKbUIBI  JepeKTepai  Kibepy I KbUITaMIBIFbI
256 000 out/c Ten. Ochl Gaiinaneic apkputbl Kesemi 1625 Koéaitr daiin
xibepineni. Paitnapl xxidepyre KaHIIa CeKYH YaKbIT KaxeT?

10 HycKa

1. Opbip Oenri Oip OalfTrieH KoxaTamangsl Jem ecenten, «MeH-
TONKbIHMbIH, aHa TONKbIHMbIH. KyTte Typ, akbiHaa Ci3gepaid
KasanapbiHbi3abl MIHri/likke CyFa TOATbIpaMblH» [ereH ©JCHICTI
aKIMapaTThIK KeJeMIi OaraiaHbI3.

2. XappIK KepceTKimi mamMaapaan Typansl. Opoip maM YII sKaFIaiabH
(«oKaHBIM TYP», «OIIIIT TYP» HEMECE «KBIMBUIBIKTAI TYp») OipeyiHae 00rybl
MyMKiH. OHBIH KeMmeriMeH 43 opTypni OenriHi xibepyre OonmaThIHIAM,
KOPCETKIIITE MaMAapIpIH KaHIal eH a3 MeIIepi O0Iybl THic?

3. Keiibip Genrinik KypsutFs! 1 ¢ iminge 6ec OenriHiH OipeyiH xidepei.
OcCBbI KYPBUIFBIHBIH KOMETIMEH Y3bIHIBIFEL 10 ¢ apanbIFpIHAa KaHIIA dPTYPIIi
xabapiamansl xibepyre 601aI61?

4, Keiibip ATC mozmemHiH KeMeriMeH FamamTopra y3miKCi3 KOCBUTY
Y3aKThIFbl 15 MMH. acmalTeiHIbIFel Oenriai. Erep momem miamamen 64
Ko6ut/c XpurgaMApIKIeH akmapaTTel KiOepeTiH 0ojca, OCBIHAAH KOCHLTY
VaKBITHl apaibIFbIHAa XKiOepimyl MyMKiH (ainablH (KWioOaiTTarel) eH
YKOFapFBI KOJIEMiH aHBIKTAHBI3.

5. FamamTopra xocbutran ke3ge mozaeM 32 000 Out/c TeH mepekTepmi
xki0epy KpUIIAMIBIFBIH KamMTamaced ereni. Kexemi 345 000 Gaiit daitnmsl
xi0epy YIIiH KaHIIa YaKbIT KaKeT?

15



11 HycKa

1. Opbip Oenri Oip OaliTmen koxramansl jaen ecenrtern, «Kim 6i3re
Kbl/IbILUMEH KeJiICe, COHbIH ©3i KbinblliTaH enieai. OpbiCc xepi con
ailiTKaHbIHAA TYpFaH, TYp >®He TypaTbiH 6onaabl» fereH ceiliemzueri
aKnapaTThIK KeJIeM/li OaranaHbl3.

2. Keiibip ennme aBTOKONIKTIH HeMipi ceri3 OenrigeH Typazabl. benri
perinne ke3-kenreH ToprinTeri 20 opTypini apinTep MeH OHABIK LUQpIap
KosgaHbelIansl. KommeloTepiik Oarfapriamanarsl opOip OCBIHAAN HeMip
GalTTap/bIH €H TOMEHT1 XoHe Oipeit OYTiH CaHBIMEH »Ka3bUIBII, COHJA-aK
Oenri OoMBIHIIA KOATAY KOJIAAHBLIAABL JKOHE OapiblK Oenriuiep OUTTEpHiH
OipJeii »oHe eH TOMEHTI caHbIMeH KoaTaianbl. 30 HeMipai a3y YIIiH, OCBI
OarmapiaMaHbIH OepilireH KaJIbl KeJIeMiH aHBIKTaHbI3.

3. XKappIk KepceTkiln HiamaapaaH Typajbl, OJIApABIH OpPKaiCHICHI €Ki
XKarmaina («OKaHbIl Typ» HEMece «eIlill Typ») Oomyel MyMKiH. OHBIH
kemeriMeH 180 oprypmi Oenrini >kxibepyre OonaTbIHIal, KepceTkiliTe
IIaMIapIbIH KaHIai eH a3 MeJiepi 601yl Thic?

4. «TeHi3 ypbICBD) aTTHl OHbIHFAa apHaiFaH aymak 144 mapmbiian: 12
xosmarbl 12 GaraHHaH Typansl. Bip mapmibl aymMakThlH KOOPIUHATTapBIH
KOJTAay YIIiH, OUTTepAiH KaHail eH a3 MeJiepi KaxeT 6onaab?

5. 512 000 Out/c *xbpuUIIaMIbIFBl O0ap xabapiamMaHbl KiOepil OTBIpFaH
MojieMre, ap0ip MUKCENIBAIH Tycl TepT OalfTneH koxTamaTtelH Ooica, 640 x
640 nmxcens GosaTBIH TYPIi-TycTi OeifHeHi >xibepy YIUiH, KaHIIa CEKyHI
YaKBIT KaxkeT 001ajIb1?

12 HycKa

1. OpOip Oenri eki OGalTIeH KoATanagbl JEN ecenTern, «KapTTbiKka
METYy VYWiH, MaKCbl >apAaH, >aKcbl yiaeH-6acka apaMFa He
KakeT?!»lereH CoMJIEMHIH aKIapaTThIK KeJIeMiH OaranaHbl3.

2. ABTOMATTBIK KYPBIIFBl OpPBIC TUIHIET! aKmapaTThIK xabapiaMaHbBIH
KaliTa KOATAIYBIH y3ere acwpibl, o amram per Unicod-teiy 16-GurTik
koabiHaa, KOU-8 8-Outtik KonbiHIA ka3purFaH. byraH Koca akmapaTThIK
xabapmama 720 Outke aptThl. benrinepmeri xabapiaaMaHBIH Y3bIHIBIFBI
KaHamn?

3. XapsIk KkepceTKimi MmaMaapaad Typaabl. Opoip maM yII skaFai sy
(«KaHBIT TYP», «OIIII TYP» HEMECE «KBIMBUIBIKTAI TYp») Oipeyinge 00y
MyMKiH. OHbIH KemerimeH 128 optypmi Oenrini xibepyre OonmaThHIAM,
KOPCETKIIITe MaMIap/IbIH KaHaal eH a3 Memiepi 00mybl Thic?

4. Benokpoccta 250 cropTmisl KaTeicaabl. ApHaibl KYPBUIFBI 9pOip
CHOPTIGI YIIiH Oipneii, OUTTepAiH €H TOMEHT1 CaHBIH KOJJaHa OTBIPHII,
OHBIH HOMIPIH Ka3blll AJIbIN, KAThICYIIbIIAP/IbIH IIIIHCTI OPKAKCHICHIHBIH
apajblKk Mopere oTyiH Tipken Typ. Apajiblk MopeHi 60 Bemocuriean eTKeH
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COH, KYPBUIFBIHBIH JKa3blll ajiFaH XabapilaMachIHBIH aKMapaTThIK KeJieMi
KaHzai 0omanpsr?

5. ADSL-0aitnaHbICBl apKbUIBI JIepeKTepal Kibepy Kbpurgamabrbsl 512
Ko6ut/c Ten. Ochl Gaiinanpic apkpuibl Qaitnmsr xidepy 20 ¢ yakpIT ammsl.
Dalaplg KMI00aUTTarbl KOJIEMIH aHBIKTaHbI3.

BAKBIIAY C¥PAKTAPDI

1. AknapatTaHablpyAbiH, TEXHUKANbIK, KypanaapbiHbIH,

KypaMblHa He Kipepgi?

2. AknapaTTbiH caH 6ipniri peTiHae He KongaHbinaabl?

3. MaTiHHiH 6enrinepi kanai koaTanagbl?

4. Tpadwmkanblk aknapaTTbiH eKinik KoaTaybl KaHaan XonMeH
)y3ere acblpbliagbl?
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N2 2 TRXKipnbesiK >XyMbiIC

3AMAHAYU KOMNBbIOTEPNEPAIH
TEXHUKAJIbIK CUMATTAMAJIAPDI

Toxxipubenik >XyMbICTbl OpbIHAAY YLWiH Kenecinep xKaxer 6onapgbi:
KaJlaM, KapbIHJAI, CHI3FBIII, TOXKIPUOEIIK KYMbICTApFa apHAIFaH JQITep,
MoTiHIIK caHanblk, «PC Wizard 2010» Garnapiamachl, KYHeiK TIipKeM,
«AKMIapaTTaHIBIPYABIH TEXHHKAIBIK KYpaJIapbD» aTThl Kipec OypaybIIbl
JKOHE OKYJIBIK.

Taxipubenik >KyMbiCKa AaWbIHAbIK: OKYJIBIKTBIH 2 TapayblH MYKHUST
OKBIIT IIIBIFBIHBI3 JKoHE OaKblUIay CYpaKTapbIHa XKayar OepiHi3.

KOMEKLUI MATEPUAJ

AnamuabiH OEM Oipre e3apa opeker ety ypaici 40 XbpIigaH actam
VakpITTBI Kypaiael. Kazipri yakbITKa JediH Oyl ypHicKe WHXEHep-
MaMaHmap, OaFmapiaMa >KacaylIbl-MaTeMaTHUKTEp, OIleparopiap FaHa
Kateica amraH. COHFBI JKBULIAphl €CENTETIIl TEXHWKAHBIH ayMaFbIHIA
TyOereitni e3repictep OpBIH aJI Bl SEM KYpbUIBIMbIHA
MHUKPOCaHAIIBIKTAP I JKacall )KOHE SHTI3y/Ii1H apKaChIH/a, KOJaHYIIIbI YIIIiH
IIaFelH KeseM[i, biaFainel JIK maitma Oonmbl. Kasip skarmail esrepir,
€CeTITeTIN TEXHUKAHBIH MaMaHbI FaHA €MeC, Ke3-KeITeH afaM, SITFHU OKYIIBI
HeMece YW IapyacbIMeH OTBIpFaH oHell, Jopirep HeMece MyFaiiM,
JKYMBICIIIBI HEMeCe HWHXKEHEep KOJJAHYIIbl peiHiae Ooya amanel. Kasipri
yakpiTTa JIK anemzik aymarbl 20 MITH. acabl.

«Jlepbec» TepMmuHi, anaMm o3 OeriHIe, gepbec, Oargapiama >KacayIbl-
MaMaHHBIH  apamacyblHCI3 OEM  KonmmaHy — MYMKIHIOITiHE — KOJ
JKETKI3TeHIIIKTeH naima Oonmel. byran koca DEM apHaiibl TimiH Oiny
MmiHzgeTTi emec. Kommprotepneri 6ap Garmapmamansik Kypaimap OEM men
KOJIIAHYIIBI apachblHAAFrsl CYXO0ATThl KOJIAMIIBI «BIHTBIMAKTACTBD) TYPIH
KaMTaMachI3 €TeIl.

Bec maptTel Genrinepni axsiparyra 0oJasl, oJap OCHl KOMITBIOTEPIiH
Jepbec HeMece JepOec eMec eKeHIITIH aHBIKTayFa KOMEKTECe i,

1. backapy Tocimi KOPHEKTi, BIHFAMIBI, KapamaibiM, OJ eCEeHTerill
TeXHWKaHbIH ayMarblHIa TepeH OuriM OosyblH Kaxer erneiiai. OEM men
aJlaMHBIH ©3apa OpeKeT eTYyiH KaMaTaMachl3 €TCTiH OapibIK TEXHUKAIBIK
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Kypammgap (mucruiel, TiepHe TakTa, MaHWMYJSTOp, Oachlll  MIBIFApy
KYPBUIFBICHI) OJIADMEH TinTi Oana Ja KOPBIKIACTaH XKYMBIC jKacall anaThlH
TYpAe XKacajnFaH. AJaMHBIH KOMIIBIOTEPMEH apajiacybl cyXxOaTThl Typae
YUBIMIACTHIPHUIFaH.

2. OpTYpIi KONJIaHy ayMaKTapblHa apHaJFaH KenTereH OaraapiaMabiK
Kypalyiap skacainael. Byl KOJNJAHYIIBIHBIH ©31H MalluHa  TUTIHZAC
OarapiaMaHbl XKacay KaKETTUTITIHEH KYTKapasbl.

3. YIkeH CHIABIMIBUIBIKTBI CBHIPTKBl JKAQJBIHBIH IIaFbIH  KOJIEeMi
KYPBUIFBIIAphI, Oip JKMHAKTAYyBIMITBIH OacKajdapblHA alMacThIPBLTYbIHA
MYMKIiHTIK Oepemi. MyHmall KypbUIFbUIApFa KeJecuUlepli JKaTKbI3yFa
Oonampl:  WUITII ~ MAarHUTTI  JWCKITe  JKWHAKTAyIIbUIap,  KaTKbUI
(BuHYECTEPITIK) JKOHE ONTHKAIBIK TUCKIre >KHHAKTAYIIBUIAP, KaCCETaIbIK
yHkaz0anap, Qiasm-KuHaKTayIIbuIap.

4. KoHIOBIpFBIFA  apHAFaH IMaFblH  KeJIeMJl  eNmeMIepi  MeH
CaJIMarbIHBIH apKaChIH/IA, apHAWBI KYPaJIapIblH KaKETi KOK.

5. KoMmproTepiiH KYPBUIBIMBIL, OHBIH CBIPTKBI TYPiHIH Oe3eHmipiyi,
Tyci MeH mmimMi OOWBIHIIA TapTBIMABI  OONYBI, APrOHOMHKAIIBIK
KOPCETKIMTEepAi KaHaFaTTaHAbIpabl. EcenTerin TeXHUKAHbIH JaMy yaKbIThI
apalBIFbIH/IA, AJIFall peT ochkl 0enri DEM OyTiH TOOBIH aHBIKTAaYIaFbl HET13T1
Oenri peTiHIe KOChUIIBI.

MukpocaHambIKTapabl JKacal IIbIFapyablH apkaceiHaa JIK aran ertinren
OenriiepiH KaMTaMachl3 €Ty MYMKiH 0oiibl, onap DEM CBIpTKBI TYpiH
OipJieH e3repTil-KejieMi MEH calMaFblH a3alTyFa MYMKIHIIK Oepii.
Jlerenmen ochl xarmaii raHa Mukpo OEM ToOBIHBIH Taiina 0orybiHa cebderr
OoJran JKOK. Barmapnamabik KaMTaMachl3 eTYIIH KETTy,
MaTeMaTUKTEP/IiH JKOHEe OariapiaMa jKacayllbUIapAblH OCHl ayMaKTaFrbl
MOceJIeNiep/Ii 3epTTeyi KOHE COJIapJbIH HETi3IHIE OCHl ayMakTapja KaeT
OonaTbIiH OaraapiaMaiblK KypalJap/IblH jKacalybl apKachlHIa, OYJ MUKPO
OEM aknapaTTel eHJeCy OOHBIHINA aJaMHBIH JepOec  KypaliblHa
alHaIJIBIPyFa MYMKIHIIIK Oepi.

1973 xbutel @pannmsga anramksl aepdbec DEM sxacangasl. OHBIH
aBTopbl — TpyoHr TpoHr Tu Gonapl. AJFaliKel JaHaIapbl KbIMOAT TYPaThIH
9K30TUKAIBIK OWBIHIIBIK peTinae Kaowbuimanabl. JK ic xy3iHae eHrizimyi
MeH JKammai tmberapeiaysl, Apple Computer dbupMachHbIH OacIIbICHI MEH
HeriziH Kanaymbl CtuB J)KOOCTBIH aThiHAa OalaHbICTBI OOJaBI, o1 1977
sbUTBI Apple aTTel epbec KOMIBIOTEPiH IIBIFAPBUTYBIH XKY3€Tre aChIPIbI.

OnapaplH KOJAAHYIIbIFA YCHIHATBIH MYMKIHIIKTEpiHE OaiIaHBICTHI,
Jepbec KOMITBIOTEpJIepAl TYPMBICTBIK, KOCIOM TypJiepre ChIHBINITAyFa
0OoJ1apl.

Typmvicmeiy Komnvlomepaep YW KardaWblHIa KojjaaHbbiaael. Omap
HETI3iHEH: KYpHIeNi eMec ecemnTeylaepAi KamTaMmachl3 eTy, jkaz0a
KiTalaJapelHBIH ~ aTKAPBUIBIMIAPEIH  OpPBIHAAY, JKEKe KapTOTEKaHBIH
KYPri3idyl, OpTYpii IOHAEPHI OKBITY Kypaibl, KOFAMIBIK aKIapaTThIK
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Kopjiap MeH T.0. THicTi OaiiaHbiC apHanapbl OOWBIHINA KAThIHAY KYpPaJIbl
YIOiH KONIAaHBIIAABl. TYPMBICTHIK KOMIBIOTEP KOHUT KOTEpy Kypaubl
pETiHIe KEHIHEH Tapaliblll — dPTYPJIi OMBIHAAPAAFbl YHBIMIACTBIPYIIEI MCH
CepiKTeC KoHE JIepOec MyITbTUMEIMSIIBIK OPTAJBIK OOJIBIT CaHAIAIbI.

Koacibu xomnvromepaep HaKThl KociOM camaga KOJIAHBUIBIN, OapiIbIK
OarmapiaManblK JKOHE TEXHUKAIBIK Kypangap HakKThl MaMaHIBIKKa
OarpiTTaansl. JlereHMeH kociOu OarbITKa Kapamactad, DEM Heri3iHeH-
KeJeci KOl KYMBICTapAbl OPBIHIAMIBL: OJlap aHBIKTaMaJIBIK-HOPMATHBTIK
KyKartap MEH apxXuBTEpAEri akmaparThl i3leyli Ky3ere achIpbll,
Ky)KaTTaMaHbIH YATUIIK TYpJepiH *acall, KYHICTIKTI HeMece 3epTXaHaJbIK
JKYpHAIIBI JKYPTi3ill, 3epTTey HOTIIKENIEPiH TipKel, KOJIAAHYIIBIHBIH Cypay
cayrybl OOMBIHINA, OEpireH KOCiON KhI3METKE JKOHE T.0. KaTBICTHI aKIapaTThl
€CKe CaKTal bl JKoHe Oepe.

Kasipri yakeirra JIK opTypii )KeTUIipyre Ko *xeTki3mi. Kiaccukaiibik
JK Herisri *UHaFBIHBIH KYpaMbIHA: XKYHENIK TipKeM, Typii TycTi OcitHeci
Oap mucrureli (MOHUTOP), MEPHE TAaKTa, MAHUIYJISATOP, «TIHTYIp», IPUHTED
Kipei.

Xyitenik Tipkem JIK wHerizi Oombin  caHamambl. OJ  5KYMBICTBI
YUBIMIACTHIPHIN, aKIMapaTThl OHIEI, eCEeNTeyJIepdl jKy3ere achIphII, axam
MeH OEM OaiinaHbICBIH KaMTamachl3 eTelmi. KommaHymisl kyiernik
TIPKEMHIH KaJlall )KYMBIC JKaCalTHIHJIBIFbIHA, TYOCTCHIII apanacybl MHIIETTI
emec.

JK >xyitenik OJIOTHI )KYHENIK TaKMaJaH, JTUHAMHKTCH, JKEJICTKIIITEH,
KaMTaMachl3 €Ty KO3iHEeH, KATKbUI IUCKTEH J>KOHE TUCKOBOITAapHaH,
UHTep(HEHCTIK IKAIFAFBINTAPABIH TaHeNiHeH Typaabl. MyHOai Tipkem
Oenek Typae Oe, COHOA-ak MOHHTOPMEH HeMece IMepHEe TaKTaMeH Koca
OipTyTac KYphUTBIMHBIH KypaMbIHIa 0OTYbI MYMKIH.

Kyiienix maxwa DEM opranbik Oeiiri OOJBIN CaHATAIbl JKOHE OJ
KOJJIAaHBLTYBI OPTYpJi  OipHElle OHJaFaH MHTETPAIBIBIK ChI30aapaaH
typaapl. Ockl Kypaeni Kem KabaTTel Oacma TakmacekiHia, JIK Herisri
Kypamzaac Oerikrepi (OpTajblK CaHAIIBIK, XKEIET JKATTAy KYPBUIFBICHIHBIH
(CKKK) Oakpuiaymbickl skoHe opuHe KKK, KYKTeymiH TYpakThl KaTTay
kypeurreicel  (TOKK),  eHrisy-mmirapy — uHTepdeHCTEpiHIH  HeTi3ri
0aKpLIAYIIBLIAPHI) OPHAIACTHIPHLIAIBI. OJETTe, KYHENK TaKiia KOChIMIIA
OakpUIAYIIBUTAPBRl KOCYFa apHANFaH JKalFarbllITapaad (CIOTTap) TYpamibl,
onmapiael Kocy ymiH, eH anasiMeH, ametre USB, PCI xone PCI-Express
KYpbUIapbl KOJIIAHBUIAIEI.

XKytienik Takmara OpHATBUIATHIH HET3ri Kypampac Oemikrep, 2.1.
CypeTTe KOPCETUITeH.

1. Oprainsik caHamibIK (2.2 cyper).

2. Kyiienik kucbiH KUbIHTBIFBL (Chipset) — Oy Mukpock3banap
JKUBIHTBIFBL, oflap opTanblK caHamblK KypbulrbichiH (OCK) HOKK xone
HIeTKEpi KYPBUIFBUIAPABIH OaKbUIayIIbUIaphIHA KOCBUTYBIH KaMTaMachi3
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2.1. cypeT. Xyienik TakLWwaHblH Kypamaac 6eniktepi:
BTXK — 6aFaapnamanaHaTbiH TypaKThl XaTTay KypbiiFbicbl; UMIXK — uinriw marHuTTi
AMcKire XXMHaKTayLbl
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OJleTTe, 3aMaHayd JXYHETK KHCHIH
KUBIHTHIKTAPBL:  CONTYCTIK  JKOHE
OHTYCTIK KeITipJiep ceKuIi eki aca ipi
uHTETpalh  chi30anapbiHbi  (AIMC)
Herizigge okacamanwl.  Coamycmik
xonip (northbridge), MCH (memory
controller hub) — Oy xyifemik
6axputaymsel, o OCK Ttopanrapra
KOCBLUTYBIH KaMTaMachI3 eTiI,
OHIMIIIIT1 JKOFaphl: KKK,
rpaduKanblK  OaKbLIAylIbl KypbLIap
KOJIIaHBIIIA IbI. Kyitenik
6akputaymsira OCK kocy ymin, Hyper-Transport sxane SCI cusikrel, FSB-
KYpBUIapelH KoJJaHyra Oonaapl. ©Onerre xyienik Oakputaymsira HOKK
Kochlmanel. MyHAal kaFmaiia oHzIa jkajabl OaKbUIAyIIBICHI Oap OOJabl.
Ocsputaiima, opeTTe KOMAAHBUIFaH XKyienik OaxpinaymsiHblH TypiHe HOKK
€H OJKOFapFbl KOJeMi, COHJAi-aKk KOMIIBIOTED >KAJbICHIHIAFBl KYPBIHBIH
OTKI3TIIITIK Kabineri OaitnmaHbIcThl Oonansl. bipak kasipri yaxsitra XOKK
tikeneit OCK opHaThUTy KapKbIH allbIl Kesedl (MbICaJIbI, XKaabl OaKbUIAYIIbI
AMD K8 xome Intel Core i7 canamibikka OpHAThLIAmbI), OVJI JKYHETiK
OaKpLIAYIIBIHBIH aTKAPhUIBIMAAPBIH KSHIIETEIl XKOHE KBUTYIbIH O6JiHyiH
TOMEH/JICTe . 3aMaHayH JKYyHelliK TakIagapaa rpaduKaIbK 0aKbUIayITBIHBI
Kocy yumriH, kypbl petime PCl EXpress konmaHbuiaabl. BypbIH KalIibl
kypsuaap (ISA, VLB, PCI) sxone AGP KypsI KOJIIaHBUFaH.

Onryctik kemip (southbridge), ICH (1/O controller hub) — 6yt metkepi
0aKBUIAYIIBI, OJI MIeTKepl KYPBUIFBUIAPIBIH OaKbUIAYIIbUIAPBIHAH (KATKBLT
muckreH, Ethernet, aynnonan), merkepi kypsutrsutapast (PCI, PCI-Express
skoHe USB KypbUtapbl) KOCyFa apHalFaH Kypbl OakbpUIaylIbUIapbIHAH,
COHJIali-aK >KOFaphl OTKI3TIITIK KaOIIeTTI KaKeT eTHEeNTIH, KypbUIFbUIapFa
KOCBUIATBIH KYpbI OakslnaymisuiapbiHal Typaabl. LPC kypsl, xxykrey TOKK
MeH MyabTHOaKsuTaymibiHel (Super 1/0), seHum mepekrepai  kiGepymdiH
OHIMIIITI TOMEH «ecKipreH» uHTepdercTepiH (Ti30SKTi XKoHE Mapauieib
uHTepdeicTepiH, OaKbUIAYIILIHBIH, TMEPHE TAKTaHBIH >KOHE TIHTYIpAiH)
KaMTaMachl3 €TEeTIH MUKPOCHI30aIapapl KOCY VIIiH KOJNIAaHBLIAbl. OJETTE,
COJITYCTIK *9oHE OHTYCTIK kemipiep Oenek AIVMC TypiHae KOJIaHBLIAbI,
JereHMeH Oip uymnTik mremimaep ae Oap. HakTel okyiemik KuUCBHIH
JKUBIHTBIFBI, JKYHENIK TaKMIaHBIH OapiiblK MAaHBI3IBl  CPEKIIETIKTEPiH,
COHJal-aK OCBIHAAH KYPBUIFBLUIAPABIH OFAaH KOChUIA — aJIaTBIHBIFBIH
aHBIKTaUIbI.

3. Kenmen xkansr (conmaii-ak JXOKK, 2.3, 2.4 cyper) — DEM xajsl
JKyHeciHiy Oip Gesiri 60BN caHamapl, OFaH CaHaNIbIK Oip omeparus (Jump,
move xaHe T.0.) yuriH xyrine anagsl. Oy onepanusuiapisl OpbIHAAY YIIiH
CaHAIIBIKKA KAKETTI MANIMETTep MEH TallChIpMalapIbsl yaKbITIIA CAKTay
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2.2. cypeT. OpTasnblK caHaLlbIK




YILIiH apHAJFaH.

2.3. cypeT. DDR onepaTtuBTi xafTa cakTay KYpblIFbIChl

XKenen xan nepexrepii Tikeded HeMece KeIl-KaJbl apKbUIbl CaHAIIBIKKA
kioepemi. XKenen »xaabHBIH opOip YSIMIBIFBIHBIH ©31HIH KEKe MEKEH-)Kalbl
Oonanel. JKemen karray KYpBUIFBICHI O6JIEK TipKeM TYpiHAE Je >Kacamybl
MYMKiH Hemece o 6ip kpuccranigslk OEM HeMmece MUKPOOAKbLUIAYIIBIHBIH
KYPBUIBIMBIHA Kipyl MYMKIH.

4. XKykrenerin TXKK (2.5 cyper) — GarnapiaManbik KaMTaMachl3 €Ty
cakTan, TOK Ke3iH KOCKaH COH OipJieH OopbhIHAaNaabl. OJeTTe, KYKTeNIeTiH
TXKK BIOS Ttypansl, nerenmen onbiH Kypambina EFI (extensible firmware
interface  —  kaOABIKTBIH TOMEH JEHreilli  aTKapbUIBIMAAPBIMEH
OackappUIaTBIH,  MHKpoOarmapiaMalap MEH  ONEpaldsulbIK — Kyile
apacelHaarbl vHTEpdEc) IMIeriHae XYMBIC JKacalThIH, OarmapiaMalibik
KaMTaMachl3 €Ty Kipyl MYMKiH.

JKyiienix maxwanvly opm-paxkmoper — Oyn JIK apHanraH xyHelik
TaKIIaHBIH KeJIEeMiH, OHBIH KOpPIyCKa OEKiTUTy OpHBIH; OHJAA KYpBI
uHTep(ENCTEPiHiH, C€Hri3eTiH (UIBIFapaThlH) MOPTTAPABIH, OpPTAJIBIK
CaHAIIBIKABIH JKAJIFaFpIIOeH (erep on Oap OoJca) >KOHE JKENeN JKalblFa
apHaJFaH CIOTTapIblH OpHAJIACYbIH, COHJIal-aKk KaMTaMachl3 €Ty
TIpKeMJIEpiH KOCyFa apHaJfaH > KAIFAFBIITApABIH TYPIH AaHBIKTAHTHIH
CTaHIApPT.
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2.4. cypet. DDR2 onepaTvBTi aaTa cakTay KYpbUIFbIChl
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2.5. cypeT. AHanbIK, TaKmauHa XyKTeneTiH TXKK

®opm-takTop keHec OepinreH cumarta Oonbin  keneni. Dopwm-
(hakTOpIBIH CUMATHI MIHAETTI JKOHE OMIMOHAIIBIK Kypamaac OelikTepii
aHBIKTaWbl. JlereHMeH OHIIpyIIiepaiH 0ackiM Oeiri OarbITThl CHIIATTHI
CaKTarbICHl Kenlemdi, cebebi Kymr Oap ColKecTiK CTaHIAPTTapbIHBIH KYHBI,
e3re OHJIIPYIIICPIIH KYHETIK TaKIIachl MEH CTaHIapPTTAIFaH JKa0 IbIFbIHBIH
(ureTkepi KYpBUFBUIAPABIH, KEHEHTY KapTaaapbIHbIH) COMKECTIri OOJIBII
TabbuTab (2.1. KECTe).

Konnma OGap ¢opm-hakTopiapaslH eIIKaHChIChIHA COWKeC KEIMEWTIH,
Ky#ienik Takmanap aa 6ap (2.2 kecre). Onerre Oy, )Kacarl MIBIFAPBUIFaH
KOMIIBIOTEPIH KOJJaHy CallaChIHBIH Tap OOJIybIMEH HeMece >KyHemik
TaKIIaHBIH OHAIPYIIiCi 63 OETiHIIe OFaH THUECITI IeTKePi KYPhUIFbUIAPIBI Aa
JKacal IIBIFapaThlH OUWBl Oap OOMYBIMEH HEMece CTaHTapTTHl Kypamuiac
OeikTepal KOJNAHYIBIH MYMKIH €MECTITiMeH TyciHaipineni (MbIcaibl,
Apple Computer, Commodore, Silicon Graphics Hewlett Packard, Compaq
CEeKUITII OpeHnTep e3renepre KaparaHaa CTaHIaPTTaP.IbI KU1
2.1. kecTe. PopM-hakToprnap/blH, CTaHaapTTaphI.

Eckipren 3amaHayH Enrizinerin
ATX; microATX; Mini-I1TX xone Nano-ITX;
Baby-AT; Flex-ATX; NLX; | Pico-ITX; BTX, MicroBTX
Mini-ATX; WTX; CEB xKoHe PicoBTX

AT TonbIK Keaemai Takma, LPX

elerici KeMMereH; COHNIai-ak Kasipri Typheri eHIipic HapbIFel Tek 1987
JKBUTBI FaHa KAaJBINTACTBI, OJ Ke3[€ KONTereH OHAIPYIIUIep MEHIIIKTI
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TYFBIPJIAPBIH KA TACTBIPHIT KOWFaH OONAThIH).

Kasipri yakpirra Asus, Gigabyte, MSI, Intel, Elitegroup, AsRock
(bupmanapsbl, peceilik HapbIKTarbl XKYHEK TaKIagapabH Oiprimama Oenrimi
eHmipymriyepi Oombin kememi. Abit sxone EPOX gpupManapbIiHbIH TaKIIaIaphl
OypelH Ken TaHbIMall OoJaThiH. ByriHri kyHi eki ¢upma aa xy#emik
TaKmMauapasl MIBIFAPYABl TOKTATTHI. JKyHenmik TakKmiamapiplH peceitik
OHIIIPYIIJIEPiHIH apacbiHaa, Tek «DopMo3a» KOMIIAHUSACHIH FaHA aTarl
eryre Oomampl, on Lucky Star sxome Albatron dupmanapeiHblH KypaMmaac
OemiKTepiH MaimanaHpIl, TaKIIATApAbl jKacal IIBIFapFaH; all YKPawmHIIK
¢upmanapasy apaceiHga —«KBazap-MuKpo» KOPIIOpanusSCHH aTam eTyre
OoJ1apl.

Opmanvl canawnly Kypolizeicor (central processing unit — CPU) —
OY1 9JIGKTPOHJIBIK TIpKEM HeMece MHKpPOChI30a —  MalllMHAHBIH
HycKaynapbiH (OaraapiamanapislH KOIBIH) OPBIHAAYIIBI, KOMIIBIOTEPIiH
amnmapaTThIK KaMTaMachl3 eTUTYiHIH HeMece OarapiaMaiaHaThlH KHCBHIH
OakpLIaylIBIHBIH, ~ OacThl  Oeiri  Oonbim  caHamaapl. Kelige  OHBI
MUKpPOCAHAIIIBIK HEMECe JKail FaHa CAHAIIBIK JET aTaHIbl.

Bacrankpima «OpTadbIK CaHAMIBIK KYPBUIFBICBDY TEPMUHI, KypIeli
KOMITBIOTEpIIiK ~ OarmapiaManapasl  OpbIHOayFa apHalFaH KUCHIHIBIK
MaIIUHAJIapAbIH apHaibl TOOBH cunaTTanbl. Coll yaKbITTarbl KOMITBIOTEPITIK
CaHaIIBIKTapHa Oap aTKapbUIBIMAApFa, OCHl KBI3METTEPIiH HAKTHI COHKec
Kellyl cajapblHaH, OJ OpHHE KOMITBIOTEPICPIH ©31HE aybICTHIPBUIIBIL.
KommbroTepiik xkylenepre KaTbICThl, TEPMHH MEH OHBIH aO0peBHATYypachl,
1960-mp1  xpUImApaa  KoipaHbuia  Oacrazpl. Conm  kesmeH  Oacran
CaHAIIBIKTAPIBIH KYPBUIFBICHL, KYPBUIBIMBI MEH KOJIAHBLTYHI OipHEIIe peT
o3repli, JEreHMEH ONapAblH aTKapaThlH aTKApBUIBIMAAPEl Typa COIl
OYpBIHFBLIAN OOJIBIT KaJIIbl.

OCK =Heri3ri cumarramanapsl MBIHajgap OOJNBIT TaOBUTAIBI. TaKTLT
JKUUTIK, OHIMIUTIK, SHEPTUSHBI TYTHIHY, KOJIAHBUIATBIH TEXHUKAIBIK YPAIC
(MHKpOCaHaNIBIKTAP YIIiH) )KOHE apXUTEKTypa.

Bypemarer OCK epekmie, TinTi e3iHIIE Japa KOMITBIOTEPIIK XKyHenepre
apHaIFaH Kypammac Oemmikrep Typinae acannsl. Keifinipek Oip raHa-
JKAIFBI3 HeMece OipHele Tap ayMakThl Oargapiamanapibl OpBIHAAyFa
apHAIIFaH CaHAIIBIKTApABI JKacal IIBIFapyIbIH KbIMOAT TOCUTIHEH, Kol
MaKCaTThl CaHAIIBIKABI KYPBUIFBUIAP TYPIHIACTI TONTAPHABIH, TONTAMAIIBIK
OHJIIpiCiHe KOMMBIOTEp OHIIpYIIUIEpi Kipicim ketTi. JXKapTeutail eTKi3rimTi
JJIEMEHTTEPAIH, MeHH(ppeHMIep MeH IIaFbIH KOMITBIOTEPIIEPIiH JKarmmai
JaMy IOyipiHIe, KOMITBIOTEPIK Kypamaac OOJIKTEepIiH CTaHTapTTaTyblHa
KATBICTHI KapKBIH KYIICHII, aJl MHTErPalIbAbIK ChI30aap maiga O0IBICEIMEH
OJI TIMTi OENTiIi OONBIN KETTi.



ro

2.2. cypert. XyWenik TaKkwanapgpblH cTaHaapTTapbl.

Du3nKanblK eJIeMIep

D E iri, E
opM akrop P S—— PEKILEIIr, Kb CKEpTY

XT 8,5x11 216x279 IBM, 1983 Kypsuisivel IBM PC XT

AT 12 x 11/13 305x279/330 IBM, 1984 Kypsuieiver IBM PC AT (Desktop/Tower)

Baby-AT 8,5x 10/13 216x254/330 IBM, 1990 Kyprutenst IBM PC XT (opm-thaxtopst 1996 .
bacTar >kapaMchI3 O0JIBIN caHaJIa Ibl)

ATX 12x9,6 305 x 244 Intel, 1995 - . L
MiniTower, Full Tower typiuaeri sxyiienik
TipKeMZep YILUiH apHaIFaH

IATX Riser — — Intel, 1999 Slim Typinzeri xyiienik Tipkemep YIiH apHaIFaH

eATX 12x13 305x330 — —

Mini-ATX 11,2x8,2 284x208 — . .
Tower meH xunHakTanran Desktop typinzgeri
PKYHEITIK TipKeMIep YIIiH apHaJFaH

Micro ATX 9,6x9,6 244 x 244 Intel, 1997 ATX kaparaHjaa cIIOTTapsl keM, conaii-ak PSU kem
TYPiH KoJiaHyFra 60mabl

LPX 9x 11/13 229x279/330  |Western Digital, 1987 Slim Typinzeri xyiienik Tipkemzep YIiH apHaFraH

Mini-T.PX 8/9x10/11  |203/229x254/279 'Western Digital, 1987 Slim typinzeri xyienik Tipkemaep yuIiH apHaiFaH

NLX 10/1 203/229x254/34 Intel, 1997

8/9x 10/13,6 03/229x254/345 ntel, 199 AGP kapactsipeurra, LPX kaparanna xakcbt

CaJIKbIHAATa bl

FlexATX 9,6x7,5/9,6 244 x 190,5/244  |Intel, 1999

MicroATX ¢dopm-takTopbiHa apHaTFaH

AJIMaCTBIPTBII peTiHne JKacaliraH




ro
Vi

WTX 14 x 16,75 355,6x425,4 Intel, 1999
OpTa IeHreiisii cepBepiiep MEeH OHIMIIIIT KOFaphl
PKYMBIC CTaHIMSUIAPBI YIIIH apHaJFaH
Mini-1TX 6,7x6,7 170x 170 VIA Technologies, 2003 |\ aT®! 100 BT ToK Kesimix Tipkemaepine rana
pyKcaT erineni
Nano-1TX — 120x 120 \VIA Technologies, 2004 —
BTX 12,8 x 10,5 325x267 Intel, 2004 . .
Taxmansl xkeHAey YILIiH XkeTi cIoT neH 10
caHpLIayFa JeHiH O0JTybIHA pyKcaT eTijexi
MicroBTX 10,4 x 10,5 264x267 Intel, 2004 . .
TakIaHbl )OHACY YIIIH TOPT CIOT IICH KeTi
caHbLIayFa JeHiH O0JTybIHA pYKcaT eTijeni
PicoBTX 8,0x10,5 203x267 Intel, 2004 N
TakiaHsl )eHAEY YIIiH Oip CJIOT IIeH TepT
caHbLIAYFa JeHiH O0JTybIHA pyKcaT eTijeni
ETX 1 PC- 104 - - — Opuarsutatsia (embedded) xyiienep yuria
KOJIJaHbLIa b
CEB 12x 10,5 305x267 Intel, 2005
Opra JeHreiini cepBepiIep MEH OHIMIIIIT JKOFapbl
PKYMBIC CTaHIMSUIAPHI YIIIH apHAJFaH
Pico-1TX 3,9x2,7 100x72 VIA, 2007 .
VibTpaXKMHaKbl OPHATBUIATBIH JKYHeepe
KOJITaHbLIa b
SSI CEB 12x 10,1 305x259

CepBepiiep/ii Kypy YIUiH KoJinaHbuiasl. ToK Ke3i
TipKEMiH KOCYFa apHaJlFaH alFarpimTapaa 24+8
Oaiimanbic Gap.




Mukpocki30anapaply — JKacamnybl, OipMe3riime  omapAblH — (HDU3HUKAIBIK
emmemiepin  azadtein, OCK KypHmemiimiriH oxaH acTaM apTThIpYyFa
MyMKiHAIK Oepni. CaHamIBIKTapAblH CTaHAApPTTadybl MeEH Killiperoi,
a/laMHbIH KYHJCTIKTI eMipiHe HU(PIbIK KYPhUIFbIIAPALIH TYOereilni eHyiHe
oKeJfi. 3aMaHayd CaHAIIBIKTAP/bl KOMIIBIOTEPIIEP CUSIKTBI, COH/AM KOFapBhI
TEXHOJIOTHSIJIBIK KYPBUIFbUIApJa FaHa Tayblll KOWMal, aBTOKeJIKTEpIE,
KaJbKyJIATOpIapAa, YsUIbl TenedoHIapAa KoHE TINTI  OananapslH
OMBIHIIBIKTAPBIHIA Ja Tabyra Oonampl. Oumnap keOiHece
MUKpOOaKpUIaylIbUIap  TYPiHAE  YCBIHBUIFAH, MYHAAa  KPUCTaJUIIAFbI
€CENTerilll  KYphUIFbIJaH  0acka  KOCBIMINA  Kypamaac  Oemikrep
(barmapmamanap MeH MANIMETTep IKaAbICHl, HHTepdeiicTep, eHrizy
(wbIFapy) MOPTTapHI, Taiimepiep MeH T.0) OpHAJACKAH.
MHuKpoOaKbpIIAyIIBIHBIH 3aMaHayd €CEeNTerill MYMKIHAIKTEpi, OH JKbII
OypbiHFbl Aepbec DEM caHalIBIKTapbIMEH Tele-TeH Kellil, KeWae TIiMlTi
OJIapJIbIH KOPCETKIIITEPIHEeH achlll TYCe.

CaHanibIKTap OHIIPICIHIH AaMy TapuXbl, ©3Te 3JEKTPOHIBIK Kypamac
OexikTep MeH chi30anap eHAIPICIHIH JamMy TEXHOJOTHSICHIHBIH TapHXbIHA
TOJIBIFBIMEH COMKEC KeJeIi.

DrneKTpoMeXaHHKaNBIK ~ peneHi,  QepputTik  e3ekrepmi  (Kambl
KYPBUIFBICHI)  KOHE  BaKyyMIBIK  [IAMIApAbl  KOJJAHa  OTBIPHIII,
CaHAIIBIKTapAbIH kacaimybl, 1940 >xeuiman Oactan 1950 >KbUIIBIH asiFbI
apanbIFbIHIa OpBIH alFaH aneawksl kesey Oonawl. Omap OaraHpapra
KUHAKTAJIBIN, MOIYNbJACPACTi apHaAilbl >KaJFarblITApFa  OPHATBUIIHL
OTkisrimTepMer OailnaHbICKaH OChIHIAK OaraHIapABIH Kem MeJepi
KOCBUIBINT CaHAMIBIKABI Kypaabl. CeHIMIUTIKTIH TeMeH OO0Jybl, >KbUITam
OpeKeT eTYAIH TOMEH OO0ITybI KoHE KbUTy OeJiHYAIH YIKEH O0Mybl, alfphIKia
epeKIIeTIiKTepi OONIBI.

1950 >xpuablH opTackiHaH Oactam, 1960 >KbUIABIH OpTachlHA NEHiH
TPaH3UCTOPIAPIABIH EHIi3ULyl, exinwi xe3ey Oongpl. TpaHzuctopiap
OaraHIapra OpHATHUIATHIH 3aMaHayd TakIIajgapra Typi OoibIHIIA yKcac
Oonnel. BypeiHFBIIAM, opTala miaMaMeH CaHallblK OCBIHAAl OipHele
Oarannapaan Kypanipl. JKeuigaM opeKeT eTYIIUTiK, CeHIMIUTIK dKOoFapbuIal,
SHEPTHUSIHBI TYTHIHY a3aiiIbl.

1960 >xbUTABIH OpTachIHAA, MUKPOCHI30ANIApIbl KOMIAHY JUUiHUL Ke3eH
Oonapl. ANFalIKbIIa KapamaibiM TPaH3UCTOPIIBIK XKOHE PE3HCTOPIBIK TYPIC
KYpacTBIPBUIFAaH, TOMEH ASpeXeTi MHKpoch30amap KonmaHeuinel. ConxaH
KCiiH, TEXHOJIOTUSHBIH JaMy KapKbIHbIHA OalJIaHBICTBI, IUQPIBIK
CBI30QNBIK ~ TEXHUKAHBIH OOJIEeK 3IEeMEHTTepPiH JKy3ere achIpaThiH,
MHKPOCHI30aap KojmaHblia 0actanbl (aJabIMEH KapamaiblM KiITTep MEH
KHCBIHIIBIK 3JIEMEHTTEp, COJaH COH OipiiamMa Kypjaedi SJeMEeHTTep —
KapamaisiM  TipKeyillITep, CaHayBIITap, IKUHAKTAFBINITAP), KeHiHipeK
MHUKpOChI30anap maiija OoJbl, oap — MHUKPOOaFmaapiaMallblK KYpPBUIFHI,
apu(PMETHUKANBIK-KUCBIHABIK ~KYPBUIFBI, TIpPKEYIlITEep, MAIIMETTep MEH
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TanchIpMaNapAblH KYPBUIAPEIMEH KOCa JKYMBIC JKACaWTBHIH KYpPBUIFBLIAp
CEKIJI/Ii CAaHAIIBIK/IbIH aTKAPbUTBIM/BIK TIPKEMICPIHEH KYPai/Ibl.

TexHomorusimarbl KAapKbIHHBIH ~ apKachlHAa, 1pi  koHe aca ipi
HWHTErpalibAbIK ChbI30aap, OHBIH KPUCTAJUIBIHAA CAHAUIBIKIBIH OapiibiK
HETI3r 2JIEMEHTTepl MEH TipKeMJepl OpHalacKaH MUKpOChI30anap mHaiina
6omraH, 1970 sxpuiasly 6acel mopminwi xesey 6onapl. Intel pupmacer 1971
KBUIBL  QJIEMJE aJFaliKbl OOJIBIN, MUKPOKAIBKYIATOPAA KOJJIaHYFa
apHairaH, 4-paspsarsl 4004 MUKpocaHAmIBIKBIH IIBIFApAbl.  bipTiHgen
CaHAIIBIKIBIH 0apJIbIFbl MUKPOCAHAIIBIKTAP MIIIIMIHAE HIbIFapblia OacTabl.
ApHaiibl Mocenenepai (Mpicanbl, OipkaTap OCKepH Macesenepli MIeuryre
apHaIFaH CYMEpKOMIIBIOTEpIICp HEeMece CaHAIIBIKTAp) IISIIyre apHalFaH
OHTAMNBl IIaFBIH TONTAMAIBIK CaHAIIBIKTAp FaHA HEMece WOHIANTHIH
paaManusgaH KoHE DJIEKTPOMAarHUTTI TepOericTeplieH KOpFalThiH HeMece
CEHIMLTIK, XBUIJAM 9pPEKET eTYIIUIIK HeMece KOpFaHbIC OOMBIHINA €peKIle
TalanTap KOMbUIFaH CaHAIIBIKTAp, Y3aK YaKbIT OONBI epekine OoibIm Kajia
Oepai. bipriHgen, 3amaHayd TEXHOJOTHsUIAp ap3aHAan >KoHE Tapaia
OactaraHga, Oy caHaIIBIKTap JAa MUKPOCAHAIIBIK IMINIIMIHAE jKacaja
Oactagpl. Kazip «MHKpOCAaHAIIBIK» JKOHE «CaHAIIBIK» JEreH Co3lep
CUHOHUM O0O0JIBIT KeTTi, Oipak o ke3ze Oy onail emec efi, cebedi, KomiMmri
(ynxeH) xoHe MukpocaHamblkael DEM 10-15 sxbim aymarsiHga Oeitbit
TypHeri KonjgaHbicTa Oonabl >koHe 1980 >kpuigblH —OacklHIAa FaHa
MHUKPOCAHAIIBIKTAp ©3JIePiHIH «YJIKEH afalapblH» BIFBICTBIPHINT TAacTaibl.
Jlerenmes, MHTETPAlUSHBIH ipi JKOHE aca ipi  Jopexeneri
MHUKpPOCHI30TapAbIH HETi31HAE KypajFaH, KeHOip CylnepKOMIbIOTepIepIiy
OCK OyTiHTi Tagaa na Kypaeni KelleH Iep/IeH TYpajbl.
MukpocaHambIKTapra aysicy keifinaeH JIK xkacayra MyMKiHZIK OepreHmairid
aiiTa KeTy KaxeT, aln eHi oyap apOip yiie KOIJaHbUIbIN Kee .

Intel kopmopamusicer 1971 skpUIABIH 15  KapammachlHAa YCHIHFaH,
4-paspsarer Intel 4004 skanmbiFa KO SKETIMAI aFalIKbl MHUKPOCAHAIIBIK
6onnel. On 2 300 TpaHsucTopiapaaH Typsein, 92,6 kIl TakTLm KUITIKTE
YKYMBIC KacaJibl xkoHe 0aracel 300 mommap 60NIbL.

Opan keitin oubl 8-paszpsarer Intel 8080 skome 16-paspsarer 8086
QIMaCTBIPBIN, OJap YCTENre KOSTHIH OapiblK 3aMaHayd CaHAIIBIKTap
KYPBUIBIMBIHBIH HETi31H Kanabl. JKaabHbIH 8-pa3psaaThl MOAYIbACPI OCNTii
OonraHapIKTaH, ap3ad 8088 mIBIFapbUIBII, OHBIH 8-pa3psATH Kaabl KYphIMEH
Koca, kapanaiibiM 8086 nyckackl 6omabl. Coman coH onbIH 80186 xeTinmipyi
IIBIKTHI.

80286 camambIKpiHAa 24-OuTTiK OarbITTaybl Oap, KOpFajFaH PEXHUM
naiaa Ooybl, ON1 KaabiHBIH 16 MOaiiThiHa AeliH KoJJaHyFa MYMKIHIIK
oepai.

Intel 80386 camarsiksr 1985 bUTbI MIBIFAPBUTHII, 32-OUTTIK GaFbITTayhI
Oap KakcapThIIFaH KOPFAJIFaH PEXHUM/II SHT131M, JKkeelN ®aabHbl 4 ['0aiTka
JeiiH KOJJaHyFa >KOHE BHPTYaNBABIK JKaJbl MEXaHH3MIH KOJTaHyFa
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MyMKiHAiK Oepai. CaHalIBIKTapAbIH OChI KaTapbl TIPKETIMIl €CenTerill

YJITiTe JKacasbl.

Ecenrerim yari HeriziHje jkacajlfaH MHKPOCAHALIBIKTAp IapauleNb
TYPJE 1aMBIJIBI.

MukpocaHalbIKTap ~ KOJAAaHbICTa OOJIFaH  KbUIIAP  apajbIFbIHAA,
OJIapABbIH KONTEreH opTYpJi KYpbUIBIMIAPH! kacanabl. OJapiAblH iIIIHAET
ko0ici (TONBIKTHIPBUTFAH JKOHE KETUIIIPIIreH TypAe) Kasip 1e KOJIIaHBUTBIIT
keneni, Meicanbl Intel x86, ammeimen 32-6urrtik 1A-32 Typinme Gouica,
keitinipex 64-outtik X86-64 aiinanaer (Intel-ne EM64T nemn atananer). X86
KYPBUIBIMBIHIAFbI CaHaIIBIKTap, anabIMEH IBM (IBMPC)
komnaHusiceiHblH  JAK  faHa KonmpaHeuigbl, Oipak Kas3ipri  yakbITTa
CyNepKOMITbIoTepiepJieH  OacTanm  eHri3uieTiH  wemimaepre  JeifiH,
KOMIIBIOTEPITIK MHIYCTPUSHBIH OapiblK ayMaKTapblHIa Oiplmiama Ken
konmanbuien Keneni. Alpha, POWER, SPARC, PA-RISC, MIPS (RISC-
KypbutbiMaapsl) MeH |A-64 (EPIC-KypbUTbIMBI) CHSKTBI KYpPBUIBIMIAPIbI
aTam eTyre 00ajbl.

3amaHayd KOMIbBIOTEpIepae caHalblKTap, ZIF-cokeTiHe OopHAThUIATHIH
KUHAKBl MOJYJIb TYpiHJe skacanraH (emmemaepi mamamet 5 x 5 x 0,3 cm).
3amaHayM caHaIIBIKTapAblH OackiM O6iri, MWIITHOHAAFaH, aj >KaKbIH
yakpITTaH Oepl TINTI MUJUTMAP] TPaH3UCTOpJApIaH TYPATbIH, >KapThLIai
OTKI3TIIITI Oip KPUCTAIUI TYPiHAE KOJIAHBUIABI.

Kakpa apanarel 10—20 xpuia caHAIIBIKTAPIBIH KYPBUTBIMIBIK O6iri
©3TepeTiH IIbIFap, ce0e0i TEXHONOTUSIIBIK YPHIC OHMIPICTIH (U3UKAIBIK
mierine >keteni. MyMKiH oJiap keneciiep Oonaapl:

B ONMUKANLIK KOMNbIomepaep, OHIA DSJIEKTPIiK OenrijiepAiH OpHbIHA
JKapblK ~ aFblHJaphl  (dNeKTpoHmap emec, (OTOHAAp) OHJeNyre
YIIBIpaiab;

B XKGAHMMbIK KOMNblomepiaep, ONAPIABIH KYMBICH TOJNBIFBIMCH KBaHTTHIK
aceprnepre Herizaeneni. Kazipri yakbITTa KBaHTTBIK CaHAIIBIKTap/IbIH
JKYMBIC HYCKaJIapBIH Kacay *KYMBICTAPHI KYPTi3iIin Keneai;

B MONEeKVIAPALIK — KOMnwlomepiaep,  onap  KebOiHece  OpTraHHKAaJIBIK
MOJIEKYJTaapIblH eCenTerill MyMKIHAIKTEpPiH KojaHaabl (KeHicTiKTeri
aTOM/IAp/IBIH OPHATIACYBIHBIH ECEITETINT MYMKIHIIKTEPiHIH HeTi3iH/e).
Twiki otcad — OYJI MEKTeYl CUBIMABUIBIKTHI JKOHE JKbUITAM OpEKeT

eTeTiH >KoFraphl kanpl. JKaabl TipKeMiH jKacaraHa, )KapTbulail eTKi3rimTi

JJIEMEHTTEPACTT  JJCKTPOHABIK  ChI30amap  Hemece  (heppOMarHuTTi

MaTepHaIIap KoianaHeuIaabl. KypeUTBIMIBIK TYp/E OJ1 CaHAIIBIKIIEH Koca Oip

KOpITycTa *kacajFaH skoHe DEM opTaibik 0eiri 00JIbII Kenei.

Coipmipl 2#cad >Kelen OHE TYPaKTHl KaIblJaH TYPYbl MYMKiH. OHBI
0oy Karuaachl, Typa aaaMJpIKiHe yYKcac Ooibin keneni. bizge 6ap akmapar
JKaJpla YHEMI cakTanaipl, aj Oenriii Oip yakpITTa €CTe CakTallFaH aKnapaT
KaHJail na Oip mpoOJeMaHbIH IMIEIIIMIH OWJIACTBIpFaH Ke3le, 013re KaKeT
OoJsraH/a OMBIMBI3FA KeeIl.
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JKeden acad ecenTi menry YpAiCiHIe, KUl e3repeTiH Kenell aKnapaTThl
cakray YIIiH KojjaHbutansl. backa Oip ecenTi HIemIKeH Kesze, JKeneln
XKaJbla OCBl €CElKe apHaIFaH akmapaT KaHa cakranaael. DEM emriprex
Ke3Zle, JKelleNl kaaplaa Oap akmapaTThIH OapibIFbl, KeIl JKaraaiaa e
KaJagpl.

Typakmul ofcad TYpakThl aKMapaTTbl cakTayra apHainFaH, on OEM
KaH/ail eCeNTiH IIBIFapbUIbI JKaTKaHIBIFbIHA OaiJIaHBICTHl OOJIMal/IbL.
Kenrteren oxarmaiina okyiemik okoHe KojjaHOanel —Oarjgapnamanap,
COHJail-ak aepekTepAiH ¢ailigapsl TYpakTbl akmapar OOJIbII CcaHajalbl.
3EM eipinyi MEH OHBIH KYMBICKA KOCBUIYBI, aKIapaTThl CAKTay CallachlHA
ocep eTmensi.

TypakTsl sxan DEM jxyMbIc acall Typca Ja HeMece jkacaMaca J1a, OFaH
KapaMacTaH aklapaTThl Y3aK Mep3imze cakrail amanel. O KbUIAAM OpEKeT
eTyAiH OipiiaMa TeMeH OOJybIMEH cHUTaTTaialbl, OipakK o jKeaeln xKaJabIMEeH
CaJIBICTBIPFaH/a aKHIapaTThIH OiplIaMa yJIKeH KeJeMiH CaKTayFa MYMKIHAIK
Oepeni. CBHIPTKBI >KaJbplFa akKmapar jkKa3bUlafbl, o1 OarmapiiaMaHbl, €CemTi
HICHIKEH/ e, UM MeH T.0. HOTIKeNepAiH YpAiciHAe e3repMeiini. OpTypii
yakpITTa (Kepi XpOHOJOTHs TopTiOiHAE) CHIPTKBI XKaabl peTiHae, (sI-
XKHUHAKTaYBIIITap, MATHUTTI K9HE ONTHKAJIBIK JUCKIJIEep, MarHUTTI Tacmasap,
MAarHuTTi KapTanap, nepdoxapranap, nepporacnanap KoIIaHbLUIFaH.

Eneizy (wwleapy) Kypouievliapbl KOMIBIOTEPOIH KeleN KaIbIChIHA
aKnapaTThIH CHTi3UTyiH YHBIMIACTRIPY YIIIH HEMece KOMITBIOTEPIH JKeAel
XKaJBICBIHAH aKIapaTThl CBIPTKBI XKaJblfa HeMece TiKenel KOoJIaHyIIbIFa
Kapail mbirapy ymiiH apHanrad. OnapJbplH KaTapblHa 9pTYpPJIi aaantepiep,
MOHUTOD, IEPHE TAKTa, TIHTYip, IPUHTEP, CKAHEP KATa bl

Apantep — OYJ1 KYPBUIFBI, O MBICAJIBI XKeAe KaJ TeH MPUHTEPAiH
HEMece BHMHYECTEPIiK IUCKI apachIHAAFbl, HAKTHl CBHIPTKBl KYPBUIFBI MEH
OEM opTtanslk Oeiiri apacelHAarbl OailIaHBICTBI KaMTaMachl3 €TEi.
Conpaii-ak ~ Taxkmaga  OipHemie  MOAYJBACP  OpHATBUIANBI,  OJap
KOMIIBIOTEPMEH ~ JKYMBIC ~ JKacaraHJa  KOMEKII  aTKapbUIbIMIApHbI
opbiHAaiibl. ChIPTKBl KYPBUIFBIIAPABIH (KOMITBIOTEP KYPBUIBIMBI) TaHJAl
IBIHFaH KYPaMBIHAA, KOMIIBIOTEPAIH JKYMBICBIH KaMTaMachl3 €Ty YIIiH
KaXETTi aybICTBIPBI KOCKBIIITap Oap.

Komnviomepnix Kyper (aFbUIIBIHEBIH: computer bus, bidirectional
universal switch — eki GarbITTBIK oMGeGam KOMMyYTATOp) — OYJI IIIIKi KYiie,
OJ1 KOMIIBIOTEPIiH AaTKapbUIBIMIBIK TipKEMAEpl apachlHIa JIepeKTepAi
Kibepeni. OmerTe Kypbl JApaiiBepmeH Oackappuiajbl. HykTe-HYKTE aereH
OaiimaHBICKAa KaparaHIa, KYpbIFa OTKI3rimTepXiH Oip >KHHArbel OOHBIMEH
OipHeme KyphUIFBLIapAbl KocyFa Ooianasl. KypbUrFbutappl, KapTanap MEH
HIOFBIPCHIMIAPIBI  iCKEe KOCy VINiH, opOip Kypsl KOHHEKTOPJIAPIBIH
(GaiimaHbICTApIBIH) 63 KUHAFBIH AHBIKTAN]IBL.

BypbiHFBI  KOMITBIOTEPIIIK ~ KYpbUIap OipHelIe KOChUIbICTaphl 0ap
napajuieib AIIEKTPIiK Kypbliap 0onFaH, Oipak Kasip Oy TEpMUH Mapauieib
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KOMITBIOTEPIIIK KYpbIJIap CHSAKTHI Typa COHJAH KHUCBIHIBIK aTKapbUIBIMJIBI
YCHIHATBIH, Ke3-KelIreH (U3MKaIbIK MEXaHH3MJEp YIUiH KOJJIaHBLIAIbL.
3aMaHayl KOMIBIOTEPIIK KypbUIap Mapamienb, COHAAW-aK Ti30eKTi
GaiilaHbICTap 1Bl JKY3€Te aChIPBIN JKOHE Ti30eKTi KyphutsiMbl (daisy chain)
*oHe mapasiens (multidrop) 6omysr Mmymkin. USB MmeH keitbip O6acka Kypbl
KarmaiibiHaa, coHmaii-ak xabputap (KOHLEHTPATOpIIap) KONIaHbLUIaIbL.

BypBIHFBI KOMIIBIOTEPIIIK KYpbLIap OTKisrimrep TOOBI OOJBIN, oOap
KOMIIBIOTEPIIK JKaJbl MEH IIETKEepl KYPBUIFBIHBI CAHAIIBIKKA KOCATBIH.
OpaaiibIM Skagbl MEH IIETKepi KYpbUIFbI YIIiH, OpTYpii KaTbIHAY ToCLNi,
iIpKisicTepi, XaTTamanapsl 6ap opTypili Kypbulap KOJIJaHbUIFAH.

Y3inicTepaiH KOJJaHBUIYBl ajiFallKbl >KeTUTyniH Oipi O6omnasl. Onmapisi
SHIi3reHre JAeiiH KOMIbIoTepIIep, MIEeTKepl KYPhUIFbIHBIH JalbIHBIFBIH KYTY
UUKIBIHAA €HTi3y (WIbIFapy) oOlepauuslapelH opbiHAaraH. by Oacka
MoceJiesiepAl JKy3ere achlpa ajaThlH OaraapiaMaiap YIIiH, yakbITTBI 3ast
ketipy Oonasl. Conpaii-ak erep Oargapiama 6acka Macenesnepl OpbIHaayFa
TaJNIBIHCA, OJ KYPBUFBl JKaFrJaliblH ThIM KEII TEeKcepe ajJbl KOHE
MOJIIMETTEp  JKOFaJIBIN  KeTeTiH Oominxel. COHABIKTaH  HHXKEHepIep
CaHAIIBIKABl TOKTaTa TYPY MYMKIHJITIH IIETKEpi KYPBUIFbIFA TalChIPFaH.
Y3imicTepAiH apTHIKUIBUIBIFBI  O0iAbI, ce0edi caHambIK Oip  yakbIT
Mep3imMiHae Oip y3ultic YIIiH FaHa KOATHI XKYy3ere achlpa ajbl, al Keroip
KYpBUIFbLIap, OacKadapblHa KapaFraHaa a3 Y3LIiCTi KaKeT eTTi.

bipa3 yakpITTaH COH KOMIIBIOTEpJIEp aJbIHBI CAHAIIBIKTAP apachIHIA
Tapata Oactansl. Onapia KypblFa KaTBICTBI KaThIHAY AapTHIKLIIBUIBIKKA W€
(Je) 01158

Kypsira KATBICTEI KaThIHAYIbIH HeMece Y3UTiCTepAiIH
apTHIKIIBUIBIKTAPbIH KaMTaMachl3 €TYAIH KIACCHKAJBIK JKOHE KapamaibiM
TOCLTl, KYPBUIFBUIAPABI Ti30€KTi TYp/ie KOCYFa OaFbITTaNI b

Digital Equipment Corporation (DEC) nmereH amMepHKaJbIK
KOMIIBIOTEPITIK KOMIAHHUSACHI, €Ki opTYpiIi KYPBIHBIH IIAFbIH, TONTAMAJIBIK
KOMIIBIOTEpJIEp YILIiH apTHIK K9HE KHIMOAT OOJIATBIHIBIFBIH aTall ©TTi XKoHE
OJIApABIH >KaJbl ayMarbIHAAFbIIAl KepiHyl YIIiH, >kKaIsl Kypblia IIETKEpi
KYpBUIFBIIapAbI OciiHeneyre yChIHbIC kacaabl. On yakbITTa Oy eTe 0aThul
mierniM O0JIJIbI )KOHE ChIH alTBIIFaH JKaFaiaa OyJaH TYK IIBIKIAC i

«AnFamkel OYBIHHBIH» KOMITBIOTEPIIK KYPBUIAPhl, MUKPOCAHAIIBIKIBIH
OaimaHBICTapBIHA KOCBUIFAH, €HXap OipiKKeH TakmamapaaH Typasl. Kambr
MEH e3re KYPBUIFbUIAp, Typa CaHAIIBIK CHUSKTBI, Typa COHJal MEKEeH-kKai
MEH JepeKTepAiH OaiIaHbICTAPBIH KOJAAaHA OTBIPHIN, KYpPBIFa KOCBUIIHI.
Bapneik GaiinanpicTap mapamiens Kochuinbl. KelOip xarmainapaa, MeIcaibl,
IBM PC, xypsI enrisyre (mbFapyra) apHaifraH KOAIMIi KYpsl OONyBI YIITiH,
Oenriiep[iiH TeHepalysIChl YIIiH CaHAIIBIKJIBIH KOCHIMINA HYCKayJaphl
Ka)keT OOJIIbI.

KenTteren  MHKpOCaHAIIBIKTapia JKOHE  KYPBIHBIH  OpPHATBUIFAH
Kylesnepinae, eHrizy (LbIFapy) il KyHre neiin xok. JXKidepy ypuicin OCK

33



OakpLIaIbl, ON JKaabl TIpKeMaepi OonbIn TaObUIATHIHAAN, KeOiHece
KYPBUIFBIJIAFBl  aKMapaTThl CoOJNAil  OKUIBl JKOHE JKasaasl. bapibIK
KYpBUIFBIJIAp TakKTiIl OenriHiH oprak OactamachlH KoimaHaabl. Lllerkepi
KYpBUIFBl Y3UIiCTEp/iH KaHgail ma Oip TypiaepiH konpaHa oTeipbin, OCK
apHailpl OalinaHbICTapblHa Oenriiepai »kibepy >KOJBIMEH aKMapaTThIH
eHJICIyiHE Cypay cajla anajsl. MpIcalbl, KaTKbUI JUCK OaKbUIAyHIBICHI,
OKYFa apHaJIFaH JepeKTEepiH KaHa TONTAMAChIHbIH JalblH €KEHAIr TypaJbl
caHalIbIKKa Xxabapraipl, colaH KeWiH oJapiAbl CaHAIIBIK OaKbLIAyIIbIFa
THICTI KaJbl ayMarblHaH caHam IIbIFysl KaxeT. S-100 kypricer Gap Altair
Oacran, 1980 okemmarsr IBM PC  askraraHma, — eprepekreri
KOMIIBIOTEpJIEpiH Oapiblfbl OCBIHAAW Karujganap OOWBIHIIA KYMBIC
xKacazpl.

OMOeban KOMIBIOTEpJIep VINIH, MyHAall KapamaibIM KypbUIapbIH
MaHbI3Abl KeMIIIiri 6ap Oomnasl. Kypbinarel Oapiblk kaOabIKTap Oip
KBUIIaMBIKTAa aKnapaTThl JKiOepilm KoHe CHHXPOHIBIK OCNTiHIH >KaJIFbI3
Ke31H KOJJaHybl THic 06omapl. CaHAIIBIKABIH XBULIAMIBIFBIH JKOFAphUIATy
OHail OoyifaH XKOK, ce0ebi Oy OapiblK KYPBUIFBUIAPIBIH Typa colan
KBUIJAMIATBUTYBIH KakeT eTTi. byn eTe XpuigaM »KYMBIC >KacaWThIH
CaHaIIBIKTAPJbIH, KeHOip KypBUIFBLIApFa akKmapaTThl >kibepy yuIiH Oasy
KYMBIC JKacayra MoKOyp OomaTelH Kkarmaiimapra »kui okenmi. byn
OpPHATBUIATBIH KYHelep YVINIH TOH OonFaHbIMEH, aTaiFaH Ipodsema
KOMMEPUHUSIBIK KOMIIBIOTEp YVINIH MYyMKiH Oonmansl. CaHalIblK e3re
onepanusiapasl oHJIen 6oc OolMaraHna, KYPBIHBIH HAKThl OTKi3TIIITIK
KaOileTiHe oXemnTeyip HYKCAaH KeINill, ajl Ke3-KeJTeH OIepanusiap YIIiH
CaHAIIBIKJIBIH KaXeT eKeHIr 6acka mpobiema OOJIbI TaObIIa b,

JKaOnpIKThIH KeH crekTpi Oap OomFaH Ke3le, MYHJAll KOMITBIOTED
KYpbIIapel Kyire KenTipy OapbICBIHAA KWBIHABIK TYABIPABL. MBICaH,
KeHelTyaiH opOip KOCBUIATBIH KapTachl, Y3UIICTEPIIH apTHIKIIBUIBIKTAPHI
MEH HOMIpJIepiH, CHIi3y (UIbIFapy) MEKCH-KallapbIH, *Kaasl MEKEH-Kailbl
YILIiH KOITEreH aybICTBIPHIN KOCKBIIITAP/IBIH OPHATHUTYBIH TaJall €T¢ ajlfibl.

Mgicainsl, NUBUS cekinai «eKiHII OybIHHBIHY) KOMIBIOTEPIIK KYPbUIAPhI
OYpBIH aTam eTiNreH mpobieManapAblH KeibipeynaepiHiH IIENIiMiH TamThL.
Omap ofeTTe KOMITBIOTEp/i: CaHANIBIK TEH JKaJbIHBI Oip OeiKKe XoHe
OpTYpJi KYpbUIFbUIapAbl Oacka Oerikke cekinmgi eki «Oeiikke» Oeimi.
Beniktep apackinma KypsutapiblH apHaiibl Gakbuiaymbickl (bus controller)
opHaTeUIABL. OCBIHAANH KYpPBUIBIM KYpbIFa dCep €TIECTCH, CaHAIIBIKIBIH
KBUIIAMIBIFBIH JKOFAPBUIATHII, KYPHIHBI 0acKapy MOCENECiHEH CaHaIIBIKIBI
Oocaryra MyMKiHIIK Oepmi. Kypplmarbl KypeUIFBl  OaKbLIAyIIBICHIHBIH
KOMETIMEH, OJIap OPTAbIK CaHAIIBIKABIH KaThICYbIHCHI3 Oip-OipiMeH e3apa
opeket ere annbl. JKaHa KypbUIapIblH OHIMILIITT )KaKchl 00JIbI, Oipak oJap
KeHelTyniH Oipmama Kypaemi KapTajapelH KaxeT eTTi. JKeUiaamabik
npoOJieMaiapbl KeOiHece - «ajFamKbl OyBIHHBIHY 8-OUTTIK KypbUIapbIHAH
Oacran, «ekiHII OybIHHBIH» 16- Hemece 32-OMTTIK KypbUIapblHA JIeHiH,
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KYpbl MONIMETTEPIiHIH pa3psSATHUIBIFBIH JKOFAPBUIATY AapPKBUIBI IS,
Kasip Plug-n-play cuskTbl cranpapTranFad, jKaHa KYpbUIFbUIAPIBIH
KOCBUTYBIH JKCHUINETY YIIH, KYPBUIFBUIAPABIH OaFmapiaMalblK KaJlblHa
KeNTipy Typi naitna 60sasl.

JlereHMeH *kaHa Kypbulap, Typa aJIbIHFbl KE3CHICT1 KYpbUIAP CHUSKTBI
0ip KYpbIIarbl KYPBUIFBUIAPIBIH O KBUIIAMIBIKTAPBIHBIH Oipleil OoybIH
KaxeT eTTi. EH/l caHalIbIK IIeH Xa/Ibl )KeKe KYPhIa OKIIAYJIaHBII, OJapblH
KBUIIaMIBIFBl HIETKEP1 KypblFa KaparaHAa >KbUigaM apTeil TYpAbl. COHBIH
HOTWDKECIHE KypbUIap ’KaHa JKyHelep YIIiH TinTi Oasy OOJIbIN, MalliHANAp
JepeKTeplliH KeTicriel KamyblHaH 3apaan  1mekTi. Ocbl  mpoOsemara
KeNTIpUIreH MbIcAAbIH Oipeyi: OeifHeKapTamap >KbUIIaM >KeTUINI JKoHe
omapra TtinTi Peripheral Component InterconneG (PCI) cusikter sxana
KYpBUIapJbIH OTKI3TiIITIK KaOineTi >keTnel Kaibl xypai. KommnbroTepiep
Tek OeliHeamanTepiepMeH KYMBIC XKacay YIIiH FaHa, e3nepine Accelerated
Graphics Port (AGP) xocatein Gomabl. 2004 sxputet AGP KaiiTagadn Kymiri
OeifHe KapTajap YIIiH JKeTKUTIKTI Jopekee >KpuigaM OoMail Kasiasl jKoHe
AGP, PCI Express atTbl ’xaHa KypbIMEH aJIMaCTBIPBUIATBIH OOJIIBI.

ChIPTKBI KYpBUIFBIIAPABIH OachiM OeJIiri >Xeke KypbUIapAsl KoJJaHa
Oactanel. Jluckimep oKkeTeri oWnam INBIFapbBUIFaHAa, oOJap KypblFa
JKaJIFaHaThIH KapTaHBIH KeMeTiMeH MaminHara KocbUiibl. Ockl cebenTi
KOMITbIOTEpIIEpAe KEHEUTYNiH Ken cioTrapel Oap Gonnpl. bipak 1980 —
1990 xokx. SCSI men IDE sxana KypbUIapsl skacajibl, oJap OChl IPOOIEeMaHbI
HIeMIiM, KeHEHTY/IIH JKaIFaFbIIITAPbIHBIH 0ackiM O6JIiriH, KaHa KyHenepe
0oc xyiine Kanasipabl. bi3fiH yakpITTa OChIFaH YKCAC MalllMHA/lA IIaMaMeH
Oec opTypIIi KYpbUIap TONTACTHIPBUIFAH.

Kypsurap imki (local bus) sasue ceiptker (external bus) Gomsin Gemineni.
Bipinnrinepi OeifHeaganTepiaep MeH ABIOBICTHIK TaKIIanap CHAKTHI 1IIKi
KYPBUIFBIIApAbl KOCY YIIIH, ajl eKiHIIiJepi MBICANbI, CKaHEpJIep CUSKTHI
CBIPTKBI KYpBUFBLIApABl Kocyra apHannel. IDE e3iHiH TaraiibiHmamys!
OOWBIHIIIA CHIPTKBI KYpbl OONBIN caHanmazpl, OipaKk oJ opAallbiM
KOMIIBIOTEP/IIH 1IIiHAE KOJIJAHBUIAIBI.

«YmiHmi  OybIHHBIH» KYpbUIaphl, JKajblFa, OeHHeKkapTazap MeEH
CaHAIIBIKAPAIIBIK ©3apa 9PEKeT €Ty YIIIH KaXeTTi YJIKCH >KbUIaMJIbIKTHI,
COHJIaii-aK MBICAJIbI, JMCKIJIEp JKeTeri CHUSAKThI Oasy >XYMBIC >KacCalTHIH
KYpBUIFBIJIAPMEH JKYMBIC jKacay YIIH KaXETTi IIaFblH >KbULAAMIBIKTHI
KOJITaHyFa MyMKiHAIK Oepezi. Onap MbIcaiibl, KOMIBIOTEpIEp i OipikTipyre
apHaJIFaH CBIPTKBl KYpBUIAp CHSKTBL, COHIAM-aK IMIKi Kypbulap CeKinai
©3/IepiH KoJJIaHyFa MYMKIHIIK Oepe OTHIPHIN, (GU3UKATBIK KOCHUIBICTAP/IBIH
TEpPMUHJIEPiHAE YIAKCH HUTTIIITIKKE TaambHaAbl. bym opTypuni Tamamrapst
KaHaraTTaHJABIpFaH Ke3Jie, KypJeli mpoOiiemManapra oKeJeli, OcChLIalIia
aTaJFaH KypbUlapra KaTBICTHI )KYMBICTApIbIH OachIM 0edIiri, anmapaTypaHblH
e3iMeH emec, OargapiamaliblK KaMTamachl3 eTyre OalaHbICTBl OOJallbl.
XKanmer anranga «yuriHOn OyBIHHBIHY» KYpBUIaphbl, OYPBIHFBI KyHenepre,
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YJIKEH KOjJ1aHOaslbl IMIBIFBIHAAPBI 0ap KypbUIapiblH OacTamnkbl TypliepiHe
KaparaHja, kebiHece KOMIBIOTEPIIIK JKeigepre ykcac ooubin keneai. Omap
6ipmesrinje OipHellle KypbUIFbIFa KYPBIHBI KOJIaHYFa MYMKIHJIK Oepei.

3aMaHayd MHTETpalbbIK Chl30anap, ajaiblH-ajla jKacalFaH OeJKTepAiH
Herizinae >xacanazpl. MHTerpaibablK Chi30aniapAblH opTYpii OesiKTepiHiH
oTe KapamailblM HHTETrpalisichl VIIH Kypsuiap (Mbicanbl, Wishbone)
KaCaJFaH.

Typni Tycri 6eitHeci 6ap paucnneii (MOHMTOp) — OWI DKpaHfa
aKnapaTThl LIBIFAPATBIH KYPBUIFEl. MoHHUTOpnap opTypai Oonanxel. Omap
JKpaHHBIH KeJEeMIMEH J>koHe OclHEeHIH camachlMeH epeKIleeHe .
OKpaHHBIH KeJIeMiH >KOFaprbl COJ JKaKTaH 0acTam, OH JKaKTarbl TOMEHT]
OypbllIbIHA JIeliH AroiMMeH emmelsi. MOHHUTOpIapAblH CTaHIAPTTHIK
emmemi — 17, 19 mroiim.

MepHe TakTa — OYJI aKmapaTrThl €HTi3eTiH KypbUIFel. Ka3zipri yakeiTKa
JeiiH TMepHe TaKTa KOMIBIOTEPIIiK >KYHEHIH Oeyiek 3JeMEHTI peTiHze
YCBHIHBUIABI. OJeTTe, MNepHe TaKTaJarbl opinTep MeH Iudpnap xkas30a
MAalIMHKACBIHJIAFbl TOPTINTE OpHAJIACKaH, Oipak oiNmenik-UpIbIK IepHe
TakTajgaH Oacka, Oackapy mepHenepi ne Oap. Kasipri yakpITTa CEHCOPIBIK
naHenbJep MeH T.0. Typneri, kepi OailnmaHeichl Oap mepHe TakTajmap Oap
(MbIcanbl, OpHATBUIFAH AWCIUICHi Oap, KBI3METTIK aKmaparThl OeiiHemney
YLLIiH).

«TiHTyip» MaHunynaTopbl — OyJ aKmaparThl €HII3€TiH KYPBUIFBL
TinTyipaiH mnepHenepiHe OachIl KOHE MO3IpAIH OpTYpii TapMaKTapbH
TaH/ay apKbUIBI €HT13y JKy3ere achIpblIajbl. OAETTe MaHMITYJISITOpIapaa —
OH JKOHE CcOJNl KakTa eki mepHe Oonazpl. Con JKakTarbl MEpHEre CYK
caycakreH Oacy BIHFaiJIbl OOJFaHABIKTaH, OJ ©Te XKUi KoygaHbuiagsl. OH
XKaKTarbl TIEpHE - OAETTC KOHTEKCTUNI Ma3ipAl IIakelpy  YIIiH
naiianaHbUIaTBIHIBIKTAH, CUPEK KOJIJaHbUIaAbl. YIII NepHesepi 6ap TiHTYip
Oosanpl. 3amMaHayd MaHMIyJSITOpiapaa OYTiHII TaHAa OpTajgarbl IEpHE,
CKPOJUIMHITIH pOJUriHe aifHaimFaH. TiHTylp YCTEeNAiH YCTiHAE HeMece
apHaifpl Kijeminene KOJAAHBUIFAHAA OHBIH INAPUT1 alfHambIN, 3KpaHia
TIHTYIpIH KepceTKimli (Kypcop) opHaiacasl.

AKmapaTThl Kara3fa MIBIFApy YVINIH apHAibl KYPBUIFEI — NPUHTEP
KonmaHpiansl. OJ SKaIFarbIIITHIH KOMETIMEH KOMITBIOTEpPre KOCBHIIAIbI.
KommbloTepnepre apHainfaH €H ajFallKbl NpHHTEpIep, oTe Oasy Oacwin
IIBIFApFaH JKOHE onap jka30a MalIMHKACBIHAH IIBIFATBIH MOTIHTE YKCac
MOTiHAI FaHa Oachll mibiFapa anrad. ColaH KeliH HyKTeilep OOWBIHIIA
cyperTepni Oachlll IIbIFapa ajaThlH, HpUHTEpJiep maiima Oonael. byridri
TaH/1a: JIa3ePIIiK KoHe OYPIKKIII aTThI €Ki TYp:Ii mpuHTepiep Oenrisi.

CkaHep — OyJI aKmaparThl CHTI3eTiH KypbUIFbl. OHBIH KeMeTiMeH
KOMIIBIOTEPIe MOTIH/II HEMeCe CYPEeTTi eHrizyre 0oabl.

Moynbaik, MarucTpaibiblK, MHUKpoOaraapiaManblk 3amaHayun JIK
HETi3Ti cunarramaiapbl OOJIbI KeJeIi.
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Mooynvdix — OYJ1 MOAYIbACP >KUHAFBIHBIH HETI3iHIE KOMITBIOTEPIiH
KYpbUIybl. MoOIynb CTaHAApTTBIK TYPAE >KacallFaH, KYPBUIBIMJBIK JKOHE
aTKApBUIBIMIBIK TYpJ€ asKTaIFaH MIEKTPOHIBIK TipkemJi Oinmipeni. by
MOJyJIb KOMETIMEH, 63 OeTiHIlle HeMece e3re MOAYJbIEepPMEH Oipre KaHaai
Jia O61p aTKapbUIBIMHBIH JKY3€re achIpbUTYbIH Oinaipeni. Moayab HeriziHferi
OEM KypBUIBIMBIH YHBIMIACTBIPY, MBICAJbl, CaHy3ed, ac 0eJMe CHUSKTbI
KaXeTTi >Keplie OpHAJIACTHIPBIIATHIH, AAalWbIH aTKAPBUIBIMIBIK TipKeMiepi
Oap OJIOKTaH kacaraH Y KYpbUIBICBIHA YKCAC OOJIBII KeIei.

Maeucmpanvovly — OYI KOMIBIOTEPIIEPIIH OPTYPIi MOAYNIbIEPI
apachIHIAFrbl OalIaHBIC TOCUI, AFHUM OapibIK KIPETIH XOHE UIBIFATHIH
KYpBUIFbIIAp, KYphl A€M aTaJaTblH Typa COJ OTKI3TIIITEPMEH XaaFaHaJbl.
KommnbroTep MarucTpaii aTKapbUIBIMABIK Oenrinepi OoMbIHIIA OipiKTIpUIreH
KYpbUIapAbIH OipHelle TONTAapbIHAH Typaabl. OTKI3rill JepeKTepAiH KYpbl
KBI3METIH aTKapazbl, o7 OOMBIHIIA aKmapaT KaHa >kidepiieni, oTKi3rimTep-
MeKeH-KalbIH Kypbl KbISMETIH aTKapassl, oJ1 OOMBIHIIA *kKaJbl ayMaKTaphl
MeH YSIIBIKTapAbIH MEKEeH-Kailnapsl skidepineni, eTKi3rimrep-6ackapaTelH
KYpbl KbI3METIH aTKapajbl, oj OoiiblHIIAa Oackapy Oeinrinepi xibepinemi.
MaructpanbIblK Karuaa HHTepdeicTi yHbIMAACTBIpyFa HeTi3eIe .

Humepgpeiic — Oyl KOMIBIOTEPAIH ©31HIH JKOHE KOMIIBIOTEP
KYpPBUIFBICBIHBIH ~ OalJlaHBICBIH ~ YHBIMIACTBIpY YIIiH, OafnapiaMaliblk
Kypangap MEH Heri3feny anmapaTypachlHbIH >KUBIHTHIFRL. Herisnemy
amnmaparypacel, OpPTYpil  aTKaphUIBIMIApABI  OpbIHAAyFa  apHaJFaH,
EKTPOHJBIK ~ MOMYNbJAEP MEH KypbliaH Typamel. On  apHaiibl
OarnmapiaManap KeIICHIHIH akKmapaTblH kiOepy OoOMBIHIIA, HErizneny
anmnapaTypachIHbIH KYMBICHIH YHBIMIACTHIPA/IBL.

Muxkpobasdapnamanvly KaFuAaHbl Xy3ere achlpy YIIiH, CTaHIapTTBHIK
QITOPUTMJICP KOJNJAHBUIAABI, OJIAp COJ HeMece e3re Oip cajaiarsl
aKMapaTThlH OHJENyiH KbUIIAMAATy YIIiH, >KaHa J>KoHe OapiblK »KaHa
ypAicTepAl OHTaimaHABIpyFa MYMKiHAIK Oepeni. KommbroTepae TypakTsl
XaJpl OONYbI Ka)KeT, OHbIH YSIIBIKTAPBIHAA YHEMI KOATAp CAaKTAJIBII, OJap
Oackapy OenrinepiHiH opTypii TipkecimuepiHe colikec kemneni. OchIHOai
opOip TipkeciM KapamaiibM ONepanusHbl, SFHA Oenriai Oip 3IeKTp
Ti30eKkTepi MeH CchI30anap/ sl KOCYbl OPbIHAAYFa MYMKIHIIIK Oepyi Kepek.

KapamnaiisiM onepaiisiHbI OpBIHAAY VIIiH, OacKapy OenriciHe Tarmchlpma
Oepy Kepek. ANIBIHIA aWThUTFaHIAl, OJ1 Oenrii Olp HAKThl MEKEH-)Kalbl
0ap, TYpaKThl KaOBIHBIH YSIIBIFBIHAA cakTamaabl. Jlemek, KapamaibM
orepanusyiapJpl OpbIHIAAyFa apHairaH Oackapy OenrinepiHiH >XWHAFbIH
KaJBIITACTRIPY YINIH, MEKeH-KaimapaslH Oenrimi Oip Ti30Oerin xacay
KETKUTIKTI Oomajpl. MekeH-xkainmapasiH Oyi Ti30eriH MuKpoOarmapiama
JY3€re achIpaibl, O a TYPAKThI )Kabl1a CaKTaJIadbI.

Kem xarmaiia 3aMaHayn KOMITBIOTEP KapamnaibiM KYPBUIBIMIBIK ChI30a
TypiHZe OoJyiajpl, MYHJa OPTAJIBIK JKOHE IIeTkepi Oesikrepi Oenriai 6oibII
kenemi. Opranbik O6KKe CaHAIIBIK XKOHE IMIKi KaJbl, all IeTKepi Oerikke
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— eHri3y (WBIFapy) KYPhUIFbUIAPBI MEH CHIPTKBI JKaJIbI JKATAIBL.

Hoym6yx (arputiibiHHBIH: NOtebOOK — GiokHOT, 6710KHOTTHIK JIK) —
OyJ1 MOPTAaTUBTI KOMIIBIOTEP, OHBIH KOPIYCBHIHAA AUCILICH[I, NEpHE TakTa
MEH KOPCETKIlll KYPBUIFBICHIH (9IeTTEe CEHCOPJIbIK MaHeIb HeMece Tadman),
KaJTa KOMIIBIOTEPiH, COHJal-aK aKKyMYJISITOPJBIK OaTapesiiapibl KOCKaHAa,
JAK  komimri kypampmac Oesiktepi Oipiktipinren. HoyrOykrap miarbIH
KeJIeMJEpIMEH JKOHE CalIMarbIMEH  EpeKIIeNeHe[i; HOYTOYKTapIblH
ABTOHOMJBIK KYMBIC yakbIThl 1 cararran Oacrtam, 15 caraTka AediHri
apanbIKTa e3repei.

JIbnmon (mypeic emec: yenrtomn) (arbUlmibiHHBIH. laptop = lap —
OTBIPFaH afaMHBIH Tideci + tOp — jKoFapbl) — OyI1 Gipirama KeH ayMaKThl
TEPMHH, OJ HOYTOYKTapfa THICTi, coHpail-ak ruianmerrtik JIK ge Ttuicti
Oonbin  Keleni. OAeTTe SKUHAIMalIbl (GOopM-(QakTop TYpIHIAE >KacajaFaH
JINTONTApAbl HOYTOYKTapFa >KaTKbpI3aibl. HOyTOYKTBI KMHaIFaH Typre
QJIBIN KYpeli, OyJl TachIMannay Ke3iHJEe SKpaHAbl, MEepHE TaKTaHbI >KOHE
Ta4IaAThl KOPFAayFa MYMKIHAIK Oepeni.

«Kenemi OnoxkHoTHEH OipAei, >KYKa MOHHUTOpPHI 0ap JKOHE CBHIMCHI3
XKeJIiiepre KOChljIa ajJaTbIH» MOPTATUBTI €CENTeTill MallMHAHBI KYpy OHBIH,
Xerox ¢upMmacsHbIH 3epTTey 3epTXaHachiHBIH OacThiFbl, Aman Keit (Alan
Key) 1968 xb1ibl aliFa TapTTHL

1979 xpuiet NASA Tanceipeic GoiibiHmma Bumbsim Morpumk  (Grid
Systems xommanmsicel) omemume amram per Grid Compass HOyTOYTBIH
mieiFapasl  (kemen skaael kesemi 340 K6aitr, taktimi skmimiri 8 M,
canambikel INntel 8086, skpausl momuHectenTTi). Ocbl HOYTOYK Space
Shuttle 6arnapnamaceisma KOJIAHBLUIIEL.

Osborne 1 anramks! skanmsl yiuricid (canmarsl 11 xr, xemen xaspicel 64
K6aiir, Takrini xwuiniri 4 MI'u, canamsiksl Zilog Z80A, 5,25 moiMIbIK eki
JIMCKOBOATEHI, YIII IOPTHI 6ap, coHbIH imminae 52 6enrini, 69 nepHe 6oitbiMeH
24 KON CHUBI KETeTiH MOJeMIi Kocyfa apHaifaH, 8,75 X 6,6 cm
MOHOXPOMIBIK auciuteiti 6ap) Amxam Oc6opu (Adam Osborne) 1981 skputs
IBIFApABl  XKOHE O HapblikTa 1 795 gonmap OaracbIMeH CaThUIABI.
Mammnanap cateiibiMFa Tycred Typeim, Osborne Vixen arter kemeci
yirinig catsitybl (anm 6y Osborne 1 caTbuiybiHa 3USIH KENTIpIai) Typaisl
KapUsJIaHybl TYPIHJEri MapKEeTHUHITIK KaTeHIH CallJlapblHaH, KOMIIaHHS
Tapam KeTTi.

1982 xwimer Compaq kommanusicel, Intel 8080 caHambIKEIHBIH HETI3iH/IE
noptatuBTi IBM PC-yiinecimai kommbioTepin ycbHABL. 1983 sxpuiman
OacTtam, KOMIBIOTEPIIK  TEXHMKAHBIH  KONTEreH  OHAIpyHIiIepiHie
HOYTOYKTapBIH JKeke TorraMackl 6omiasl (Mbicansl, Epson HX-20). 1984
xputel Apple ¢upmacer, LCD 6ap anramksr HOyTOyK mibirapasl. 1986
*butel IBM Intel canamsikeiabig Herizinge, 6aracel 3 500 mosuiap 60aThiH,
HOYTOYKTBIH «0acka Typre e3repTUICTiH» allFalliKbl YITICiH YCHIHIIBI
(canmarsr 5,4 Kr, AMCKOBOBI 3,5 mIOHM).
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1990 sxbuier Intel — Intel386 SL arrer ysurer JIK apHairaH aiFamikbl
apHaibl CaHAIIBIKIBI, COHAAN-aK OaTapesulapAblH KapaMIbUIBIK KbI3METIH
y3apTaTbIH, TOK K631 KEpHEYIH TOMEHAETY TEXHOJIOTUSICHIH YChIHABIL.

HoyTOyKThIH €31 IUBIH MOHIHJE TyTac KOMIIBIOTEp OOJIBIT caHaIaipbl,
0ipaK YTKbIPJIBIKTBI, IOPTATUBTUIIKTI ’KOHE HHEPTUsFa JETeH TOYeNCI3IIKTI
KaMTaMachl3 €Ty YIIiH, OapibIK Kypamaac OeIKTepAiH 63 epeKIIeTiKTepi
Oap.

HoyTOyKThIH mepHe TakTachl apHailbl TeXHONOrusl OOMbIHIIA JKacaaFaH
JKOHE ON OaiijaHpic ayMakrTapsl Oap JKYKa IUIACTHKTIH OipHelne
KabaTTapblHaH Typajbl, Oy OHBIH KaJbIHJBIFBIH OlpHEIle MHJLUIUMETpre
JIeiiH KeMiTyre MYMKIHIIK Oepeni.

HoyTOykThIH KOpIlychbl oAeTTe OEpiKTUIr JKOFapbhl IUIACTHKTEH
xacanazbl. OHBIH iIIi CBIPTKbI 3JEKTPOMATHUTTIK ayMaKTapIblH ocep
eTyiHEeH KOpFall, JICKTPOHIBIK HETi3/IeH OKIIayiay VIIiH, XKYKa MeTallJaH
XKacanFaH apHailel Qombramen KanrtanraH. [lepumerpi  OoiiblHIa,
ofleTTeriyiell, MeTaJulaH >KacalFaH KopX Oap, 0N KOpIyCKa KOCBHIMIIA
OepikTiIik Oepeni.

HoytOykTapaa HycKay KypsUIFBICH peTiHae maunad (touchpad) keninen
TapaiFaH — OJI CAyCaKThIH TUII KETyiHE 9cep €TETiH, CEHCOPJIBIK MaHEMb.

Hoyt6ykTeiH Matpunackl cyiibikkpuctanipl (CK) Tyrac MOHHTOpPABI
oingipeni. HoyTOyKThIH ®KOFaprbl KaKIarbIHBIH 1II1H]IE OHBIH JKaKChI JKYMBIC
KacayblHa Ka)XeTTiHiH Oopl OpHalacKaH: Tikeled wmarpuia, uuieddtep,
KiOepijeTiH  MomiMeTTep,  KAPBIKTAHABIPY  IIAMBIHBIH  YKYMBICBIH
KaMTaMachl3 €Tyre apHaJFaH HHBEPTOP >KoHE Keil0ip KOChIMIIa KYPBUIFbIIap
(MbIcanbl, BeO-KaMepa, KOMOHKaIap, MUKpodoH, eTkisrimti ok Wi-Fi xome
Bluetooth moaynbaepinin aHTeHHATAPDI).

HoyTOyKTBIH >KeTeriHIe TapTHaHbl >KBUDKBITATBIH MEXaHHKA JKOK,
COHJIBIKTaH O OYTiHAEH J>XETeKTiH OapibIK aTKApBUIBIMAAPBIH CaKTaraH
Ke3/e FaHa, OHBI OCBIHIAI >XyKa eTinm jkacay MyMKiH Oosngsl. Kemnreren
3amaHayn kerektepae DVD-RW cranpgapter Gap, gereHMEeH KbhiMOaT
TYpaThIH MYJIbTUMEIHUSIBIK HOYTOYKTapaa, Blu-ray cranmapTeIHBIH KeTerin
XUl Ke3JecTipyre 001a sl

HlareiH  KeneMai OoiFaH Ke3[e, YMNTApABIH OipmiamMa  SKOFapsl
THIFBI3JBIKTA OPHAJACYBIHBIH apKachIHIa, HOYTOYKTHIH JKeJell »aJbIChIHAA
KOIIMI1 KOMIIBIOTEp »KaABICBIMEH CalbICTHIPBUIATHIH CHIIATTamManap Oap
OoJ1abl.

HoyTOyKThIH cankpIHAATy >XYiHeciHe Kyiep Kipeai, o1 HOYTOYKTHIH
TyOiHIEeTI IKEIIETKIIl CaHbUIayJap apKbUIBl ayaHbl TapTHII — alajbl
(conmpikTaH HOYTOYKTHI TEK KaHa KaTThl OE€TTEpIE KOJIaHy KepeK, oTiece
CaNKBIHAATY OY3BUIABI) JKOHE CAHAINBIK MEH Keljie aHalbIK TaKIIaChIHBIH
yuIceTiMeH Oipre, MBICTAH JKacaliFaH JKbITy ©TKi3TiIIIeH OalnaHbIChI, OHBI
panuaTop apKbUIbI IIBIFAPAIBL.

HoyTOyKTBIH caHalIBIKBI CBIPTKBI TYPl MEH KeyieMi OOMBIHIIA, KOMiMTi
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KOMITBIOTEp/IiH CaHalIbIKKa ©Te€ KaTThl YKCAHbl, JETeHMEH OHBIH ilTiHze
Mmbicansl Centrind TeXHOJOTHSCH! CHSKTBI, YHEPIUSHBIH TYTHIHBLIYbl MCH
KbULy IIBIFAPY CEKUIAl TEXHOJOTHsUIapAblH OackiM Oeiri ikysere
achIpbLIaJbL.

[IlarblH KesieMiHEe KapaMacTaH, HOYTOYKTBIH KaTKbUI JHCKiCIHZE
(mnametpi 2,5 ogroiim  OoyilaThlH, MAarHUTTI TacylIblIapAbl  KOJIAHY
apKachlHIa) CTALMOHAPIBIK KOMIIBIOTEpPre AapHalfaH KaTKbUT [HCKTIH
KeJIeMIMEeH CaJIBICTBIPBUIATEIH  KesleM Oap. SATA  aTThl  KOCBUIATHIH
uHTepdelic Oipmama keIl TapanraH, JEeTeHMEH ocipece ecki HOyTOyKTapaa
IDE wunrepdeiicin xui kesmectipyre Oonanpl. JKakpiaaa flash-xamsrabig
HETI31H/Ie JKacaJFaH, KaTThl KaTKbu1 qucktep (SSD) maiina 60msl.

HoyTtOykrapapIH ChIHBINTAY JKYHECIHIH Keleci eKi Herisri xykenepi 6ap,
osap Oip-OipiH TONBIKTHIPABL.

1. Hucnneii ouaconaniniy kenemi He2i3iHOe CoIHbINMAY -

m 17 mroitM xoHe ofiaH apThIK — «ycTenre KosTelH JIK anmacTeipy»

(desktop replacement);

m 14 — 16 groiim — canmarbl 6ap HOYTOYKTap (HOYTOYKTApABIH OCHI

CaHaThl YIIiH apHailbl aTay KapacThIPbUIMAFaH);

m 11,0 — 13,3 aroiim — cyOHOYTOYKTAD;

m 7,0— 12,1 groiim (DVD-xeTeri 0K) — HETOYKTap. IKpaHHBIH
JuaroHaji 7 JIOMMHaH KeM O0JIaThIH, KYPBUIFBLIAP «ANaKaHFa CaJaThlH
kommeroteprepainy (Handheld PC) apuaiibl canaTeina Kipei.

2. Hoym6yxmuiy JHcone KYDblAbIHbIY MEXHUKATbIK
CUNAMMAaMAaNaplIHblY He2I3IHOe CoIHBINMAY .

O0/KETTIK HOYTOYKTap;

opTalla KIaccTbl HOYTOYKTap;

Ou3Hec-HOYTOYKTap;

MYJIBTUMEIUSUIBIK HOYTOYKTAp;

OWBIH OfHAYFa apHaIFaH HOYTOYKTap;

YTKBIP )KYMBIC CTAHIUSICHI;

OeifHeTiK HOyTOYKTap;

KOpFaJIFaH HOyTOyKTap;

CEHCOPJIBIK SKpaHbI 0ap HOYTOYKTap.

Ycmenece xoamwin JIK anmacmulpy peTiHIE, ONETTe SKPaHBIHBIH
nuaroHaii 17 mroiiM ’KoHe ofaH apThIK O0JIATHIH HOYTOYKTAp KOJITAHBIIA B
MyHzaaif TOpPTAaTHBTI KOMIBIOTEPIEPIiH YIKCH KeJleMIepi MEH CajMarbl
oKenTeyip OONFaHIBIKTaH, OJApAbl TachIMaNay BIHFAHCHI3 OOJBIN KEMei.
JlereHMeH IUCIUICHAIH YIKeH KejeMIi Oomysl Oipmiama BIHFAHIIBI KYMBIC
JKacaylbl KaMTamachl3 €Till, al KeJIeMJi KOPITyChl MBIKTBI Kypamjac
OeJTiKTep/l OpHATYFa JKOHE OJIapFa >KETKIJIKTI CAIKBIHAATY/bl KAMTaMachl3
eTyre MyMKiHzaik Oepexi. Kelize HoyTOykTapaa caHaIIBIKTap MEH >KYHENTiK
KUCBIHHBIH ~ YCTeNre KOATBIH HYCKaJapbsl KOJJAHBUIAABI, MyHIal
kypeutFbuiap aeckHoyrrap (DESKtop + NOTEbook = = desknote) men
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atananel. bipkatap eHumipymiiiep yJIKeH HOYTOyKTapra €Ki KaTKbLI JTHUCK
opHarael, onap operre RAID-uerizine OipikTipinei.

OkpaHHblH JuaroHani 14 — 16 qroitm OonatelH, carmazel b6ap
HOymOYKmap Kell TapajFaH. OHIMIUTIKTIH jKaKChl IeHIeii caKTalFaH Ke3Je,
oJlap/a KoJaiibl KeleMal eleMIep MEeH canMak 00aibl.

OkpannblH aumaroHanmi 11,0 — 13,3 mroiiMm OonmatelH HOYTOyKTap
cyonoymbykmap paen atanaipl. MyHAall HOYTOyKTap IIAFblH KeJeMi
OJIILIEMMEH >KOHE CaJMAaKIEH epeKIIeNeHe i, AETeHMEH JKpaH KeJeMiHiH
YJIKeH OOJMaybl, OCHl KYPBUIFBIMEH JKYMBIC JKACayIbIH BIHFATBUIBIFBIH
teMeHereni. CyOHOYTOYKTapAbIH KeJleMIepl KyIuTi Kypamuac Oemikrepi
OpHaTyFa MYMKIHZIK OepMeiini, cebebi calkpiHAaTy mpobiiemMa TyabIpassl,
COHJBIKTaH OJlapAa TOMEH 3HEeprus TYTHIHATHIH YSUIbl CAHAIIBIKTAp >KHi
konmansuiagsl (LV wemece ULV yrrinepi). CyOHOYTOYKTap THCKpPETTI
rpaduKanblK aJanTepiepMeH CHpEK *XaOAbIKTanajsl, an Keilip yirinepre
OTITHKAJIBIK AUCKITEPIiH JUCKOBOBI OPHATHUIMAMIBL.

Hem6yxmapov: HOyTOYKTapbIH Oeiiek caHaThl peTiHne, 2008 xKblIIbIH
| Tokcanbiaga, Intel xommanwmsicel cyOHOYTOYKTapIbIH CaHATHIHAH OIim
angpl. HetOykrap muaronaninin xenemi —7,0 6acram, 12,1 mrolimre aeiin
6omanpl. HerOykrap BeO-mapakmamapAbl Kapam IIBIFYFa, 3JIEKTPOHMIBIK
MOLITaMEH JKOHE KEHCENIK OarmapiaManapMeH XYMBIC XKacayFa apHallFaH.
Ocer HOyTOYKTap yuriH, Intel Atom, VIA C7, VIA Nano, AMD Geode artst
SHEPTUSUIBIK SKaFbIHAH TUIMAI apHailbl CaHAIIBIKTAp >KacajIbl. JKPaHHBIH
IIaFbIH KeJeMJli OOdybl, TIepHE TaKTaChIHBIH YJKEH €MECTiri MEH OCBhIFaH
yKcac KYPBUIFBUIAPJBIH TOMEH OHIMJUIIT, KON JKeTiMAl OaraMeH >KoHe
ABTOHOMJBIK O KYMBICTBIH CAQJIBICTBIPMaNbl TYPAETi YJIKCH YakKbITBIMEH
eTesielli. OAETTe KoleMai ejmemMaep HeTOYKKa ONTHKAaJIbIK TUCKIIEPAiH
JIMCKOBOJIBIH OpHATYFa MYMKiHAIK Oepmeiimi, neremmen Wi-Fi-amanrepi
MIHZIETTI Kypamjac 6etik OOJbIN caHanabl.

brooocemmix nHoymbykmap — Oyn OaFachl TOMEH >XOHE UIEKTEYIi
MYMKiHziKTepi 6ap HOyTOyKTap. MyHnaii HoyrOykTtap Intel Celeron M sxomne
AMD Mobile Sempron cusKThI ap3aH CaHAIIBIKTApFa, COHIAW-aK IIaFbIH
Intel Core 2 Duo mer AMD Turion yrrinepine nerizmenren, keiine VIA C7
CaHAIIBIKTAPBI KOJJAHBUIA B, BIOKETTIK caHambIKTapa ke0iHece SHEPTHsl
THIMJUTIIT  Kakchl OoiMaiiibl, am Oyl HOYTOYKTapAblH aBTOHOMJIBIK
KYMBICBIHBIH YakbITBIHA Kepi ocep etemi. bipkatap eTe OromxerTTik
yirinepae, Wi-Fi-aganrepi koK. BrOmKeTTIK HOYTOYKTBIH 3KpaHBIHBIH
muaronani onette 14 — 15 nroiitm Gonabl, JereHMeH Oipkatap eHaipyIIiiep
17 moiiMIBIK AMaroHANl 6ap yIriiepai YCbIHAAbL.

BromxeTTik HOyTOYKTapIbIH KaTapblHAa, SKPaHbIHBIH jauaroHam 7,0 —
10,2 nmrofiMm  OonaTblH  HETOYKTap epekiie OpblHABl HeneHedi. Ochl
KYpBUIFbITIap OacTankbla TOMEH Oarajibl CETMEHT VIIIiH Kacajibl, IeTeHMEeH
OJIapJIbIH OHIMIIUIIIT MEH >KYMBICKA KAXKETTI BIHFAHIBUIBIFEI TOMEH, ai
KONTereH YATUIepAiH KYHBl  KOIIMIT  OIODKETTIK  HOYTOYKTapMeH

41



CANBICTBIPBUIBIN, OYI ONapAbl KOMIBIOTED PETiHAE JKAKChl TaHAalbIMFa
KeNnTipMe/i.

KyHbIH TeMeHIETy MakcaThiMeH, OropkerTik HoyrOykTap GNU/Linux
HeTi3iHJer] onepauunsuIbIK KyiHeHiH Hemece opHatburraH FreeDOS nemece
OpHATBUIMAaFaH ONEPANMSUIBIK XKYHECi3 XUl YCHIHBLIA B

Opmawa knaccmsl HOymOyKmap — HOYTOYKTapIblH €H KeIl TapajfaH
KOHE OTe «Oenriii» caHaTel. MYHIai KYPHUIFBIHBIH YKPaHBIHBIH THArOHAI]
Ke3-KelnreH Typae Oomaabl. byn caHarTarbl HOYTOYKTap[blH OHIMALIIr
KYWITi OonMaiiel, OeliHeananTepi — OpHATBUIFaH HeMece IIaFbIH CepPHsUIbI
JUCKPETTI, all caHallbIKbl — OacTanmKbl HeMece opTalla JIEHrewni OOk
kemeni. MyHali MOPTaTUBTI  KOMIBIOTEPJIEPIAIH  KOPIYCHI, 9JETTe
IUTACTUKTEH >Kacajblll, IU3aiHbl epeKile eMec, KaphamaibiM Ooiajsl.
Opraria kinacetsl HOyTOYKTapaa aaerre Windows XP oneparusiibik sxyiieci
OpHATBLIA/IBL.

OJeTTe OHAIpyUIiiep, opTama KIaccThl YATUIEpAi KEHCENiK KoHe
mainstream-cepusimapblHa  JKaTKpI3agbl, Keiie OChIHIAW  MOPTATHBTI
KOMIIBIOTEPIIEP «IKOHOM-KJIACCTHI MYJBTHUMEAUSIIBIK HOYTOYKTap» Hemece
TIOTI «3KOHOM-KJIACCThI OMBIH OWHAayFa apHalfaH HOYTOYK» OOJIBIN Kemeni
(Oy1 sxarmaiina HOyTOyKTa, OpTalla AeHrein OeifHekapTa MeH KpIMOaT eMec
caHambIK OpHaThuiagbl). «Ycrenre KoSThiH JIK  alMacTBIPFBIIBD
CaHATBIHIAFbl HOYTOYKTapIblH OacblM  OeJjiriH, oprama KIacCThl
HOYTOYKTapra KaTKbI3yFa 00Jalbl.

busnec-noymbyxmap  ickepu  agamjapra apHaiFaH. ©O3/epiHiH
TEXHHUKAIBIK CHUIMAaTTaMajapbl OOWbIHINA, OW3HEC-HOYTOYKTap opTaiia
KJIaCCTBI HOYTOYKTapFa yKcac OOJaabl KoHE HETI31HEH KaTal *oHEe epeKIle
JM3aliHBIMEH, COHal-aK Oiprama KbIMOAT MaTtepuaap/IbH
KOJIAHBUTYBIMEH  epeKileieHenl.  busHec-HOyTOykTapiael — KkeOiHece
CyOHOYTOYKTap/blH caHaThiHa (CH aJabIMEH, iccamapra >XHi IIBIFAThIH
amamaapra apHaiFaH), CHpPEK Jkarmaiima — «ycreiare KosteiH JIK
QJIMaCTBIPFBIIIBI) CaHAThIHA KATKbI3a/bl (HOYTOYKTHI KEHCEIECH TBIC AJIBII
HIBIFYABI KakeT eTneirinaep yurin). Keiibip yirizep Quadro NVS kocibu
OelfHeKapTaIapbIMEH KaOIBIKTANaAbl, Oflap aKHapaTrThl OipHEIIEe CBHIPTKBI
JMCIUIeiiepre mbiFapyra apHanran (ockl OeiiHeamanTepiep KOPIOPATHBTI
KOCBIMIIAnap YIniH ceprudukarranran). TinTi Ou3Hec-HeTOyKTap Ja
ke3neceni (HP 2133 Mini-Note PC). Onetre 6usHec-HOYTOYKTapFa, ajIbIH-
ama Windows 7 Enterprise omepanusiibik sxyiieci OpHATHUIA/IBI.

Mynemumedusnvix Hoymoykmap — OyJl HOYTOYKTapIIblH Tarbl Oip
«KOMECKi» caHaTbl. MyNbTUMEISUIBIK CeKinai mopTaTuBTi K yCHIHBUTYEI,
OH/IIpyIIIire OalIaHbICTHL. ONETTE MYJIbTUMEAUSIIBIK HOYTOYKTapFa, opTaria
KJIaCCTBl  CAHAIIBIKTaphl MeEH OelfHekapTamapel ©0Oap HOYTOYKTapzbl
KATKBI33]IbI, OYJ1 HOYTOYKTBI Ke3-KeJIM'eH MaKcaTTa, COHBIH imiHae kebiHece
KOMIIBIOTEPITIK OWBIHJIAP YIIiH KOJIaHyFa MyMKIHIIK Oepe/ti.

MynbTHMEIUSIIBIK HOYTOYKTHIH SKpaHBIHBIH JHaroHaNiHiH kenemi 15,6
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— 18,4 mroiim Ooxampl, JUAroHAN Killli MYJIbTHMEAMSUIBIK HOYTOYKTap
Ke3necreini, ceoe0i AUCIUICH TIH MaFbIH KOJIeM i 00Ty, MyIbTUMEIUSITBIK
aTKapbUIBIMIAPIBIH OpPBIHAATYBIH KHBIHAATansl. KapamailblMm MynbTHME-
JUSUIBIK HOYTOYKTap, OpTalla KJIacCTbl HOYTOYKTapAaH epekiieneHOei .
Keline KakmakThIH apTKbl >KaFblHJa YIKEH €MeC AKpaHJbl Kepyre Oomafipsl,
O HOYTOYKTHl ammacTtaH, OeiHenep MeH OeHHexnIuOTeplai Kapayra
MYMKiHIIK Oepeni. Onepanusuiblk sKyHenepai )KykTeMei-ak QuiIbMaep MeH
e3re MyJIbTUMEIUSIBIK (hailnaapas! Kapall MIBIFY MYMKIHJIM K11 Ke34eCei.
3aMaHayH  MyJIbTUMEAUSUIBIK ~ HOYTOykTap  TB-TIOHEepMEeH  XkoHe
KAlIBIKTBIKTAH Oackapy MynbThIMEH >KaOAbIKTanmaael. byna caHarTarsl
HOYTOYKTap/a ornepanusuibik Kylie peringe aperre Windows 7 Hyckamaps
kapacteipputrad, omap Windows Media Center (Home Premium,
Professional, Enterprise sxone Ultimate) kypamaac GemikrepineH Typapl.

Oiivin otinayza apnanean HOymoykmap eTe CUBIMIBIIBIKTBI Hopcelepre,
MBICAJIBl KOMIBIOTEPIIK OMbIHAapra apHanraH. OibIH oliHayFa apHaiFaH
HOYTOYKTBIH HETi3I epeKIleiri — OHJIa OHIM1 CaHAIIBIKIbIH JKOHE KYLITI
OelfHekapTaHblH Oonybl OonbIn  TaObUTAAbL. beliHexapTamapAblH  YSIbI
HYCKaJlapbl, YCTENre KOATHIH TYPJIEpIACH KaJIbIC KalFfaHbIMEH, ojap TiMTi aca
Tajam eTymli OWBIHAapAa, KOJAambel >Karmaiiapibl KaMTamachl3 eTyre
KaOiIeTTi. Keitbip enmipymrinep exi rpaduxaiblk ajgantepi Oap
HOYTOYKTapbl yebiHamsl, onap SLI/Crossfire pexuminme »yMbIC Kacaiibl
(opume Desktop Replacement wmaccter yirinepse), €H KbIMOAT TYpaThiH
yJirijepre ycrenare KOSTBIH OYTiH CaHAIIBIKABI OpHaTyFa OoJajasl, OHJA
CANKBIHAATYIBIH THIMII Xkyiteci Oap. KebiHece oifbIH olfHayFa apHajiFaH
HOYTOYKTapJIblH JM3aiHBI arpecCHsUIbIK, KeWe TINTI KOHUT KaJlIbIpaThIH
Typae Oonaapl.

«¥myolp  oicymulc  cmaumyuAcely — KIACCHIHIAFBI  HOYTOYKTap
aBTOMATTaHIBIPBUIFAH kobajay oKyilelmepiHme JKoHE YII  eJIIIeMAi
yJIriieHaipyaiy Oarnapiamanapbiiia, Kocion sKyMBbIC )kKacay YIIIiH apHaJIFaH.
Backa HOyTOyKTapra KaparaHIa YTKBIP >XYMBIC CTAHIMACBIHAAFBI OACTHI
epekmenik, NVidia Quadro FX wnemece ATl FireGL kocibu
OclfHeKapTaIapbIHBIH ~YSUTBI HYCKAJIApbIH KOJAAaHy OOJIBIII  CAaHANAMbIL.
OJIeTTe MYHJIail HOYTOYKTap/ia OHIMJi CaHAaIIbIK OPHATHUIBIM, TUCTUICHIHIH
HIEMIMILTIN KoFapel Oonaasl (9KpaHHbIH auaroHami 15,4 — 17,0 mroiim
GonatsiH, keaemai yirinepae 1 920 x 1 200 xeitin).

betinenix Hoymbykmap OackajapblHa KapaFaHJa allblK JKOHE ecTe
KaJaThIH JU3aliHBIMEH epekiiencHeni. belinenik HOyTOyKTapIbIH KOPIYCHIH
JaiplHay yiriH, keOiHece 0ojar, aqlOMUHHA, KapOOH MEH e3re epeKIe
MaTtepuangap Koinanbiiaael. Kangaii na 6ip acbul TacTapMeH Oe3eHaipiIreH
yiarinep ne kesgecemi. Komimri OeiiHenik HOyTOyK CyOHOYTOYKTapIIbIH
KJIaChIHA JKaTaJIbl, IETeHMEH OCHHENIIK yuriiep 6apIiblK ememMal YaTriaepaiy
apacelHIa Oonanbl. beliHenmik HOYTOYKTapablH KIachlHA, KeWje OWBIH
OifHayFa apHaJfaH HOYTOyKTap MeEH OHW3HEeC-HOYTOYKTapIblH KeHOip
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yirizepi kipemai. beliHeqik HOYTOyKTapAbIH OHIM/ILUTIN 6Te TOMEH (JKUHAKbI
yirinep) skone ete sxorapel (Dell Adamo, Asus Lamborghini, Asus G-
cepusinbl, Toshiba QoSmMio Men T.0. oOfibIH OfiHayFa apHaIFaH HOYTOYKTap)
00J1ybl MYMKIH.

Kopzanzan noymbyxmap («TOJBIK >KETEKTI») Ke3JeHCOoK jKaFmaimapra
KYMBIC >kacayra apHanraH. Omapna TepOemicrepre, COKKbUIapFa, YJIKEH
TO3aHJaHy MEH bUIFAJJBUIBIKKA, KYpPAETl XUMMAIBIK OpTajapfa Kapchbl
JKOFapbl TYPAKTBUIBIK Oap, SIFHU oJap Ke3[AeHCoK TeMmeparypajna *KYMBbIC
xacall anaapl. OHAIpyIIiep OpTYpJli KOPFaHbIC KJacTapbl Oap yiarinepmi
ychiHagpl.  MyHpait  HOyTOykTap — apMusja,  amaTThIK-KYTKapyIIbl
kei3metrepae (KXKM, ept kpi3meri MeH T.6.), OHEPKACIITIK KOMITBIOTEPIIED
periHAe KojjaHblna ananel. KeOiHece OyfaH yKcac KypbUIFBLIAp
MEMJICKETTIK YHBIMAAPIBIH apHalbl TaICBIPbICHI OOMBIHIIA >Kacamaibl
(merizinen, Kapynel kymrepain). Kopranran HOyTOyKTapia CHIPTKBI acep
eTyJiepre TYpakThl apHaiibl Kypamaac OemikTep KojaaHbuiaabl. KarTel
KaTkpl1  guckimep (SSD)  keniHeH maiimanadbiianel.  Kopranrad
HOYTOYKTap/bIH KCHIHEH TapallyblHa, OJapblH OaFrachbIHBIH JKOFaphbl OOIybI
MEH CaJIMarbIHbIH YJIKEH O0JyBI KeJepri KenTipei.

Cencopavig sxpanst bap Hoymobykmap ninaHmerTik JIK MeH HOyTOyKThIH
KOCHAChlH  Oinnipesni, COHABIKTAaH Oyl KOMIBIOTEpiep IJIAHIIETTIK
HOyTOYKTap aen Te atanazsl. [Inanmerrik JIK omap ceHCOPIIBIK SKpaHb, ajl
HOYTOYKTaH — OYTiH IepHE TaKTachl 0ap KOpImycThl neneHai. OckiFaH yKcac
MOPTATUBTI ~ KOMITBIOTEPICPAIH  Tapalybl eHAipyllire OallnaHBICTHI:
Keibipeynep aramFaH KypBUIFBUIApIBl HOYTOyKTapra, Oackaimapsl —
IUIAHIIETTI KOMITIbIOTEpJIEPTE JKaTKbI3aIbl. OJETTErIIEH, OCBI
HOYTOYKTapJarbl JUCIUIEH aifHaIMaibl OOJBIN >KacaiaFaH, OyJI KYpBUIFBIHBIH
aTKapbBUIBIMBIH  OipImamMa KeHEHWTyre »oHe OHBl OYTiHACH mIaHIIeTTi
KOMIIBIOTEp  CHSKTBI ~ KOJNJaHyFa  MYMKiHAik  Oepexmi.  Ilmanmerti
HOYTOYKTapJiblH SKpaHBIHBIH JWAroHami ofeTre 15 [oliMHaAH acmai,
OHIMALIIr — opTamna 6onansl. By epekmienikTep *Korapsl KYHBIMEH JKOHE
CEHCOPJIBIK MTaHEJbACPIHIH AHEPTUSHBI KOII TYThIHYbIHA OalJIaHbICTHI.

OcobiHmait HOYTOYKTap/IbIH Oacka CaHaTTarbl MOPTaTHUBTI
KOMITBIOTEPIIEP/ICH AapTHIKIIBIUIBIFEL, aKMapaTThl TIKENEH »KpaHFa €HTi3e
amybl, an maanmetti JIK anabiHaarbl apTHIKIIBUIBIFBI-KEAEPTICI3 YIIKEeH
KeJIeM/i MOTIHAEpHAlI Tepe alyFa MYMKIHAIK OepeTiH, >KaKChl IIepHe
TaKTaHbIH O0ap 0O0Nybl OOJNBIN caHaanbl. Heri3ri KeMIIiTikTepiHe KYHBIHBIH
KOFappl OOJyBl MEH OCBIFAH YKCAC KYPBUIFBIIAPABIH TOMEH OHIMALUIIKTI
O0onyel karanpl. CoHIai-ak KeMIIUTIKTepiHe aWHalIManbl TOTICAHBIH
OepikTUTIriHiH  TeMeH Oomybl  >katafpl  (KOHIMI1  HOYTOyKTapMeH
CAIIBICTBIPFAHAA).

HoytOykTap akkyMyJIsITOPMEH XKYMBIC JKacaFraHbIMEH, OipaK aganTepiiep
apKbLIBl KYMBIC Kacay MYMKIHIIrT Oap, omap HOYTOYKTBIH OarapesiChiH
3apsAATaldapl. 3aMaHayd HOYTOYKTapAa JUTHHII-HOHIBIK aKKyMYJSTOpJIap

44



KOJITaHBLIATBL.

3amaHayn HOyTOyKTap/a: MUCILICHIIH KYHTIPT OHE JKbUITHIP ACTCH eKi
aObIHBI KOJIIaHBLIAAbl. DKpaHAa >KbUITHIP *KaObIHBI Oap Oeiine, Oipiiama
allKplH JKOHE alblK OOJBIN HIBIFAJABI, JEreHMEH aifHa Topi3lec ocepliH
KECIpiHEeH, >KYMBIC »acaraH/a >KUi BIHFAWCBI3ABIK Maliga Oomambl: erep
KOJIJAHYIIBIHBIH apTKbl JKarblHAa KaHAail na Oip kapblK Ke3l opHaacca,
XKapbIK JKpaH OeTiMeH TapanMaiifibl *oHE >XKaObIH ThIM >KapblK ocepiH
kepcereni. KyHript »xa0blH, KepiciHmie OeifHeHi Oipimiama alKbIH KbUIabl,
Oipak *KbUITBIP eTIeH .

[TopraTuBTI KOMIBIOTEPIEp YCTENre KOSTHIH KOMIBIOTEPIIEPIiH
MacelnesepiH OpbIHAayFa KaOuleTTi, coHpai-ak Oaracwl Oipaeil OonraHza
HOYTOYKTBIH XYMbIC eHiMaimiri Oipmrama TemeH Oomangsl. HoyrOykrapna
KOIIIMI1 KOMITBIOTEpIIEp/ie OpHATBUIFaHIAll yKcac Kypamaac Oeimikrep Oap
XOHE oNap Typa COHAAl aTKapbUIBIMIApAbl OpBIHIAMIBI, Oipak osapiblH
KeJeMi IIaFbIH JKOHE OJlap JHEPTUSHBI THIMAI JKYMcayFa >KOHE YTKBIP
KOJIZIaHy YIIiH oHTailnmanraH. IlopTaTuBTI KOMIbIOTEpiEple 9ETTe CYMBIK
kpucTaiasik guciuieit Gonansr (liquid crystal display) sxoue onap SO-DIMM
(Small Outline DIMM) typinzeri »xaapl MOAYIbACPiH KOMmaHams! (ycresre
KOSITBIH KOMIIbIOTEpJIepAe KoJAaHbLIaThiH, yikeH DIMM monymi emec).
OpHaTbUIFaH MEpHE TaKTara Koca, ojapja Tadnaj HeMece TEH30METPUSUIBIK
mkorctuk (pointstick) 6ap. Conpaii-ak «TiHTYip», KOCBIMIIA TEPHE TaKTa
HEMECE MOHMTOP CHSKTBI CBHIPTKBI KOMIBIOTEPIIIK MaHHUITYJISTOpIap
KOCBUTYBI MYMKIH.

HoytOykTapapl mIbIFapaTblH KOMIAHHSIIAPIBIH CaHbl Keml. OmapsiH
apaceiama Acer, Apple, ASUS, Dell, Fujitsu, Gateway, HCL, Hewlett-
Packard, Lenovo, MSI, Panasonic, Samsung, Sony, Toshiba men T.6. 6ap.
Conpaii-ax Oesek eniepaiH HapeIKTapbiHaa (Mbicansl, Peceiine RoverBook
woHe IRU Openarepi Oap) opekeT eTeTiH, KOMIAHHUAIAp Ja OJapjbl
mbiFapaapl  (kacaiiapl). JlereHMeH eo31epi HOYTOYKTapiblH ©HAipiCiMeH
alfHaIBICaThIH, KOMMaHusuiap a3. Moeicansr, Hewlett-Packard, IBM, Dell,
Gateway, Sony, Micron, Toshiba cuskrel 6penaTep, ©31epi HOYTOYKTAPIbI
HmIbIFapMainel, ojap Oyiapasl 6acka eHIIpYHIUIEpAEH TaIChIPBIC JKacar
anmaget (OEM).

HoytOykTapaplH eHifgipyliepi peTiHAe Keleci KOMIAHUWIAp KHi
HIBIFBII JKYP:

m Compal — IBM men Dell, connaii-ak Hewle tt-Packard xeiiGip

YIITUIepiH IIBIFapab;

m Clevo — Genrini oifbiH oOfiHAYFa apHATFaH HOYTOYKTAPIbI IIBIFAPAIBL;
m Falcon Northwest — hi-end-aoyrOykTap;
m  Quanta Computer — ipi TaiiBaubasiK exaipyiri (Sony, Lenovo, Hewlett-

Packard, Apple apransan);

m Sager — MbBIKThI HOYTOYKTap;
m  Uniwill —ECS noyTOykTapsr.
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BpeHaThIK eHIIpYyIIIepAiH apacklHAa, ©3JCPiHIH OHMIPICTIK XKemiiepi
6ap enmipyurinep 6ap, mbicanst Asus, Apple.

Backa eHmipymi HOYTOYKTBIH amnmapaTTblK OeJiriH »Kacam >KoHe
Kypamjaac OeliKTepiH )KUHAKTAIl OOJIFaH COH, OENrili aThl Oap JKeTKi3yIire,
aJIJbIH-aJ1a OpHATBUIFAaH OariapiaManblK KaMTaMachl3 €Tilyl 06ap KaTKbLI
JUCKTI HOYTOYKKAa OpHATBIN, KaXeTTi alMaKTbIH TUTIHJIE I[EpHE TaKTaHBI
OPHATBII JKOHE HOYTOYKTHI KaNTay FaHa Kanaspl.

OpUHE OHJIpiCKe KaThICTBl MyHJail TociniiH Ooybl, GapnblK Oenrimi
Openari HOYTOYKTapAblH camachl Oipael OONaTBHIHIBIFBIH OlIaipMeini,
ce0ebi akpIppIHAA OapiblFbl HOYTOYKTBI Kacay *oOachlHAa OalIaHBICTHI,
SIFHU OHBI KeOiHece TaIChIphIC Oepylll KOMIAHUSUIApAbIH HHXEHepaepl
YCBHIHA OTHIPHII, OHJa KOJJIAHBIIATHIH MaTepHagapra xaoHe T.0., Kypamuac
OeJIIKTEp/iH OpHAJacybl MEH TaHAAll allyFa KaTbICTBl SpTYpHi TajamTap
Oosanpl. OpuHE OCHI ceOenTi, Oenriil KeTKi3yIiaepaiH HOyTOyKTapbIHA
KaparaHja, ajJIblHFbl KaTapibl OpeHATI KOMIAHUSUIAPABIH HOYTOYKTapHl,
oieTTe camnaibl (KoHE KbIMOATBIpaK) OOJIBIT KeJe/Ii.

Ycrenre KosTeiH [IK KaparaHaa HOYT6yKTapAblH apThiKWbIIbIKTapbiH
KapacTeIpalblK. [llagvin caimax owcone wiagein kenem. TinTi «ycTenre
KosThiH JIK anmMacThIpFBINDY CaHATBIHIAFBl HOYTOYKTapAbl Oacka xepre
aybIcThIpy OHall. HoyTOyKTHI iccamapra, casbkaiira, AeMablcKa Oipre ajblm
Kypyre Oonaapl. YcTenre KOSThIH KOMITBIOTEPIi, OacKa Kajara ajblll XYpy
TypMak, 6acka OesmMere (KaOMHETKE) armapy KUBIH/BIK TYIbIPAIbL.

Coipmrbl KYpwlagbliapobl Kocy Kaxcemminiciniy acoxmvievl. HoyTOyK
OpPHATBUIFAH [UCIUICHICH, IepHE TaKTa MEH KOepCeTy KYpBUIFBICBIHAH
(Taumam) Typazdpl, ajl YCTENAre KOSTBIH KOMIBIOTEpPre Oyl KYpbUIFbLIApAbI
XKeKe-KeKe KOCy KaxKeT.

Aemonomowl dcymuic dcacay Kadxcemminiei. AKKyMYJSTOPABIH Oap
GOoJTyBI, 3JIEKTp JKENiCi KON KeTiMci3 OoFaH karqaiiaa (Moibi3aa, YIIaKTa,
aBTOKeNiKTe, kKade MeH >kaii Kellene) HOYTOYKKa J>KYMBIC KacayFa
MYMKIHAIK Oepeni. YcTenre KOSTHIH KOMIBIOTED aBTOHOM/IBI TYypJie KbICKa
VaKbIT apalibIFbIHA JKOHE Y3/AIKCi3 TOK Ke31 OONFaHJa FaHa KYMBIC JKacaii
ayapl.

Omxizeiwi  ocoK  Jiceniiepee  KOCbLLY — MyMKiHOiel.  3amMaHayH
HOYTOYKTapABIH Oapibirel (keitbip aca OGFO/PKETTIK yITiIepAi KOCIaraH/a)
opHatbutran Wi-Fi-agantepimen sxabapikranrad, oy Famamropra chMCBI3
xanraHyra Mymkiaaik Gepemi. Kom xerimai Wi-Fi kemreren kadenepre,
KOHUT KOTEepeTiH OpTalbIKTapia, oyekainapja, KoHaKkaliaapma Oap.
Conpaii-ax  KamaubiH Wi-Fi-keminepi Gap, omap KajaHblH KeNTereH
ayZaHAapBIHIA OTKI3TiNICi3 JKellire KOCBhUTyFa MYMKIHIIK Oepexi. Ycrtenre
KOATBIH KommbioTepae onerre Wi-Fi-amanrepi opnateiimaran (keit6ip
KbIMOAT TYpaThiH YAriTep MeH KebiHece HETTONTapiAbl KOCMAaFaH/a),
JISTCHMEH CTaIllMOHAPIIBIK KOMITBIOTEPIIED VINH OYJ KEMIIUIIK MaHbI3JIbI
emec.
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KopbiTa Kenrenae, CTalMOHAPIBIK KOMITBIOTEPJICPIIH  alABIHIA
HOYTOYKTapAblH Oap apTHIKIIBUIBIFEI, HOYTOYKTapIbIH HETI3ri camackl-
YTKBIPJIBIK OO TaObLIA b

Bipax apTHIKIIBLUIBIKTapAaH Oacka, HOYTOyKTapa kemwinikrep e Oap.

JKoeapwi 6aza. byn HOYTOYKTapblH €H 0acThl KeMIIUTIT mbiFap. KyHsl
HOYTOYKIIeH Oipzeil OoNmaThiH, TOJNBIFBIMEH KaObIKTAIFaH YCTENre KOSTHIH
KOMIIBIOTEp (MOHUTOPMEH, €HTi3y KYpPBUIFBLIAPH! - MEPHE TAKTAMEH XOHE
TIHTYIpMEH - JKOHE aKyCTHKAJIBIK XYHEeMeH ka0 bIKTaFaH) Oipiiama eHiMIl
Ooipin  Kemeni. TEXHOJNIOTHUSHBIH YHEMI JaMblll Kejle >KaTKaH/AbIFbIHA
OaiinaHbICTBl, OYTiHI KyHI Oarafarbl adbIpMAlIbUIBIK COHJAM MaHBI3IIBI
€MECTITiH aliTa KeTy KaxeT.

Ey  owcozapevl  enimoinikmiy  memenoiei. HOyTOYKTapIblH JKHHAKBI
KeJIeMJIepl, CalKbIHJIATyFa KATBICTBI E€peKlIe TaJanTapAbl anfa KOsIbI,
COHJBIKTaH HOYTOyKTapJa KOJITAHBUIATBIH Kypamaac OeJiKTepae, XKbUIy
Oeiy, coMKeciHIIE KyaTTBUIBIKKA KATBICTBI KATTHI IICKTEyJep KOMBUIFaH.
TinTi o#BIH oOlHayFa apHaJIFaH KYIITI HOYTOYKTap MEH YTKBIP XXYMBIC
CTaHIMSIApBl, OHIMALNIr Oap ycreare KosThiH JIK camblCTBIpbUIMANIbL,
ce0ebi omap KOMITBIOTEPIIK OHBIHAAP, YII eJIIEeMAl YATUICHAIpY MeH
xobanay, peHIEpUHI, HMHXXEHEpINiK ecenTeyilep MeH T.0. Typleri Taman
KolbuIFaH Macenenepi memyre apHanrad. CaHbl KeIl eMec JECKHOYTTap
Oyn >karnmaiiael peTke KenTipe anMmaiiael, cebebi omap yumiH, Oacka
HOYTOyKTapfa KOWBUIFaHJAl KeJeMIli eIIeMJepi MeH >KbUIy IIbIFapy
OOMBIHIIIA IIEKTEYJIEeP KOWBLIFaH.

CoH/IBIKTaH JIEeCKHOYTTap/a aca OHIMIII yCTelre KOSThIH CaHAIIBIKTap
OpHATBIIMAMABl JKOHE MyHAa OcHHeKapTaJapAblH YTKbIp HYCKaJIaphl
KOJITTaHBLIAIBL.

JKeminoipyoiy — wexmeynici. YCTenre KOSTBIH  KOMIIBIOTEpIIEpre
KaparaH7a, HOYTOYKTapAbl S>KETUIAIPY MYMKIHJITT KaTThl IIEKTEJIreH.
[MopratuBTi KOMmBIOTEpNEpae, oaerte, KKK MeH KaTKpl IHCKiHI €3
OeTiHIIe aybICTBIpY MYMKiIH Oonbim keneni. Kemreren HoyTtOykTapna
OelfHeKapTamapAbl >KeTUILAIPY KapacThIpbUIMAaraH, JEreHMEH TpadUKaIbIK
amanTepAi Je aiMacThipyFa MYMKiHIIK OeperiH ynritep Oap. backa
Kypamjac OeJiKTep/Ii, COHbIH 1IIiHIe CAaHAIMIBIK ITeH ONTHKAIBIK JUCKITIEPIiH
JIMCKOBOJIBIH alIMACTBIpy KakeT OoJiFaH »KaFjaina, KociOm mamaHjgapra
XKYriHyre KkeHec Oepimeni. bemmiekTi caThuibIMaa caHAIIBIKTap MEH
OeifHeKkapTanap/bIH YTKBIP HYCKaJaphl MYJIEM Ke3/IeCTIeH/Ii.

Opmypni Onepayusnvi Jicylieiepmer  yuneciMoilik npobiemanapul.
HoytOykTapasiH eHipyiIijepi, HOyTOYKTBIH OCBI YJTiCiHE OpHATBUIFaH
oTepalMsIIbIK KYyle YHIpIHIH KaMTaMmachl3 eTilyiH CHpEK KY3ere achlpajbl.
Byran xoca, HOyTOyKTap/ia epekiie Kypamaac 0eJiikTep jKui KOJIAaHbUIAIbI,
COHJBIKTaH YCTENI'e KOATHIH KOMIIBIOTEpJepre KaparaHaa, MyHAa Oacka
oIepalMsIbIK JKyHenepre coiikec KenMel Kainy mpoOyieMaiapbl Kui naiia
OoJ1abl.
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HoyrOykrapga  kemmrtiktep nge  Oonmaigsl, oyap  MOPTaTUBTI
KOMITBIOTEPIIEPAIH YTKBIPJIBIFBI CajlapbIHaH OOJIapbl.

Opnamvinean  Kypamoac 6Oenaikmepdiy canacvi. YCTENTe KOSTHIH
KOMIIbIOTEpIIepre KaparaHaa, HOyTOYKKa MUCIIEH MEH €HIi3y KYpbUIFBICHI
opHaThUIagbl (HEepHE TakTa MEH Taduman). OpuHe Oyl HOYTOYKTapIblH
apTHIKIIBUIBIFEL ~ OOJBIN  TaObUIaABl, Oipak OpHATBUIFAH  Kypamziac
OeJiKTep/iH camachkl MEH BIHFAIUIBIIBIFEl KO JKaFjaiiga skorapsl JeHrelne
O6onMaiinel. HoyTOykTapAblH IHepHE TakKTAachlHAA, YCTEIre KOSTHIH
KOMIIBIOTEpre KaparaHaa oaerte a3 nepHe 6onansl (GipikTipinreH mudpIibK
TipKeM MeH TmepHenep ecebiHeH), ocipece CyOHOYTOYKTap MEH
HEeTOYKTap/arsl MepHeJIepIiH KejleMaepi, Keldip KoJaHyIbuIap YIIiH eTe
KIilIKEHTall JkoHe bIHFalichI3 Oomybl MyMKiH. Taumag KoOMOBIOTEpIIK
TIHTyipre KaparaHjna Iamalabl bIHFaMABl Oonbeinm  kenedi. HoytOyx
MOHUTOPJIAPBIHBIH INOJBII Kapay OYpPBHIMEI MEH TYCTI ayKbIMBI KOFapbl
OosMaraHIBIKTaH, OYJI OJapibl CypeTTeplli OHAey YILIIH MYJJIEM KapaMChl3
eTelli; KONTEereH YITilepJe SKpaH KeJjeml YJIKeH emec OOJbIN Keledi.
OpHaTbUIFaH 3JIEMEHTTEpAiH aTal eTUINeH  KEeMINUIKTepi, YTKBIp
KYpPBUIFBIIAp VINIH TOH OOJNBIN KeJIeAl *OHE OJapibl CBIPTKbI Kypamjaac
Oemikrepai (MOHHTOPABI, TIEPHE TAKTAHbBI, KOMIBIOTEPIIK TIHTYIpAL), KOCy
apKbUIBI KEHUT TYpZE TOJIBIKTBIPYFa OOJIafbl, JEeTeHMEH Oyl HOYTOYKTBHIH
COHFbl KYHBIH O KOFapbhUIaTaAbl >KoHE TIOPTATUBTI  KOMIBIOTEPIiH
YTKBIPJIBIFBIH OipIIaMa TOMEHICTE .

Bysvinwin - ganyoviy  orcogapul  bikmumanoviavizei.  HoyTOyKTapIabIH
YTKBIPJIBIFBI TaFbl O1p MPOOIEMAaHbl TYBIHAATA/IBI, O TIITI Keiiie HOPTaTUBTI
KOMIBIOTEPJICPAIH J€ KEeMINiiri OoNbIm caHajmaabl — MyHJAa YCTelre
KosThIH JIK canbIcThIpranzia, Oy3bIIbII KATYIBIH BIKTUMAJIBUIBIFB] KOFaphl
6onanel. HoytOykTap >kmi KonjaH Tycin Kamazipl. KakmakTel KamnkaH Ke3ze
HOYTOYKTBIH AWCIUICHIH CBIHIBIPBHII Ty BIKTMMANIBUIBIFEI Haiga 0orass
(erep mepHe TakTa MEH IMCIUICH apackiHa GeTeH 3ar Tycim kerce). Erep
HOYTOYKTBIH TIEpHE TaKTachblHA KaHJai Na Oip CYWBIKTBIK THIN KeTce, OHJa
MOPTATUBTI KOMIIBIOTEPiH ICTEH IMIBIFY BIKTUMAJIABUIBIFBI JKOFaphl 00IazbI
(anm ycrenre KOSATBHIH KOMITBIOTEPJIE TMEpPHE TaKTa FaHa ICTCH INBIFAJbI).
Byran Kkoca, ycTenare KOSTBHIH KOMIIBIOTEpJIEpre KaparaHma, KOpFasiFaH
HOYTOYKTapbIH OY3BIIBII KAy BIKTUMAJABUIBIFBI O/IETTE TOMEH OOmaipl
YKOHE OJI OHEPKACINTIK KOMITBIOTEPIEPMEH CANBICTHIPBLUTIA/IBL.

JKoemnoey «xypoeninici. KypbUIBIMBIHBIH JKUHAKbl OOJMYBI, KOCAJIKBI
OeJIIeKTEPiHiH HA31K OO0y, 6Te YCaK KypaMaac OemikTepiHiH 0ap 0OysI,
ocipece KOJaiichl3 IKaFaiyapia JKUHAKTAY MEH JKOHJIEYJl KATThl
KHUBbIHAATaAbl. bipmama yakeIT OypeIH HOYTOYKTapAp! XKeHACY oTe Haiaasl
ic 0onaThIH; IEreHMEH Ka3ip Kypamaac OeslikTep MEH OyWbIMIapAbIH KYHBI
KYPT TOMEHIEIeHIMEH, KociOM MaMaHHBIH KOJ eHOeri KepiciHime ecim
KETKCHJIIKTEH, )aHa OYHBIMJIbI CAaThIN ajly ap3aHFa TYCETIH JKaraainap xui
Ke3JIecin katazpl. All KoAiMri ycrenre KosaTeiH DEM xkeHzenyi, mpobiema
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TyABIpMANIBL.
JKYMBICTBIH MAaKcaThl — KOMIBIOTEPIIIK JKYHEHIH, JKYHENiK TIpKeMHIH, aHAJIBIK
TaKIIaHBIH KYPBUIFBICHIH 3€PTTEY.

KYMBICTBI OPBIHJAY BAPBICHI

1. JlonTepnin MoTiHAIK caHAIBIKBIHIA (HeMece AONTepie) KOMIBIOTEpPIIK KyHeHiH
CBI30aChIH KYPBIHBI3, 2 KOCBIMIIIA/IaH ajbIHFaH Oenriiepii KoamanbiHbi3. OHBIH OapJIbK
JJIEMEHTTEPIH JKa3bIIl MIBIFBIHBI3.

2. 2.3. KecTeMeH TAHBICHIT IIBIFBIHBI3. KommnbloTepmik  XKyHeHIH MiHAETTI
JNIEMEHTTEPIH ASMTEePTre KAa3blll aTbIHBI3.

2.3. kecre. Komnbrotepaik skyiieHiH Kypamaac 6eJiikrepi.

Kypamzac Kypamzaac 6eJtikTiH cumaTramacsl CBIpTKHI TYpi

ﬁﬂ TH. X
CaHallbIK

AKIapaTThl OHJICHII.
Paspsiareuisikien (16-, 32-, 64-
[Pa3pSIATHI) JKOHE HKUUTIKIEH
(Mera- HeMece TUTarepuIceH
onienesi) cunarrainausl. Kasipri
yakpbrrta Intel Pentium IV sxone
AMD Athlon ete Tansimai.

AOKK Kenen xarray KypbUIFBICHI.
|AFBIM/IBIK aKITapaTThl CAKTAMIBI.
Tok ke3in emripren keszae, KKK
Gap OapJIbIK aKmapaT KOFasbITT
Kkereni. Merabait keseMiMeH
cunarTanansl. Komimri moHzmepi:
64, 128, 256 Mbaiit
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2.3. kecmeniny dcanzacol

Kypamnac

GoITiK

Kypamaac 6etikTiH cumaTTaMacs

ChIPTKBI TYpi

TXKK

TypakThl )KaTTay KYPBUIFBICHL.
OPTYpITi KYPBUIFBLIAP Typajbl
aKIapaTThl CaKTal, COHIal-aK
PKaOIBIKTEI TECTIJIEyTe apHaIFaH
GarmapramMaHbl XKOHE
OTepalnsUTBIK JKYHEH] KYKTEY
YIIiH KOJIaHbLUIAIbI

Monutop

(DKpaH/IaFbl aKIapaTThl KOpceTe .
bipHeme Typini — LCD (kyka
PKOHE JKUHAKBI, OipimamMa KbiMOaT)
DKQHE DIICKTPOHIBI-CAYIIEITIK
(YJIKeH XKaIFaFbIITapbl MeH
cayiMarbl Oap, JEHCAYIIBIK YIIiH
Oipmrama 3usH, Oipak oxenTeyip
ap3an) Oomasl. Keneci
©JIIIIEMAEPMEH CUIIATTAJIa/IbI:
imraronaii oorisinmia (14, 15, 17
PKOHE OJ1aH apTHIK JIIOHM) JKOHE €H
PKOFapFBI pykcart etinyi (800 x
600, 1 024 x 768,

1280 x 1 024 »oHe 0JaH apTHIK).
Keiibip MmoHHTOpIApIa
OpHATBUTFaH KOJOHKAIap,
MuKpo¢hoH, USB-KoHIIEHTpaTOpEI
meH TB-TioHep 6ap.

beiine
KapTa

CaHamIbIK TIEH MOHUTOP apachIH/a)
PKaJIFayIbl OOJIBIN CaHaa bl
Kenen xxanpl konemimen (1, 2, 4,
8, 16, 32, 64, 128 M6aiiT) xoHe
OKpaHHBIH enrimainiriven (640
x 480, 800 x 600, 1 024 x 768
PKOHE YKOFapbl) CHITATTANIa bl
Keii6ip Oeiinexapramapaa
opHaTbUIFaH TB-TIoOHEp Hemece
3D-kpuTmaMaaTKeIIE! O6ap. bemex
KYPBUIFbUIAP TeJEUAapFa HeMece
eki MOHUTOpFa Gipmesriine

LIbIFapaJbl
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2.3. KecmeHin Jcanzacol

Kypamnac

Namiv

Kypampiac GeiKTiH CHIIaTTaMachl

CBIPTKHI TYpi

IIepHe TakTa

KonanynibIHbIH aKmapaTThl
eHTi3yi yIIiH apHaiFad. OHbIH
TYpi 9IIETTEe CTAaHIAPTTHI, OipaK

Keline Oipiiama BIHFAIIBI
(3prOHOMUKAIBIK) AU3AHH/IBI
Ke3zecTipyre Gosabl xKoHe
Keli0ip mepHe TakTaiapa
KOCBIMIIIA (MYJIBTUMEIHSIIBIK)
nepHenep 00Tybl MYMKIH

TiaTyip

Ko 1aHyIIbIHBIH aKIapaTThl
eHri3yi yiuiH apHanraH . Kebinece
eki- HeMece YII IepHei
TiHTYipaep Gosasl.
TepesenepMeH KYMBbIC jKacay
BIHFAIITBI OOy YIIiH,

KelOipeyepine aifHaIbIM
MOHTeNeKTepi O0Naabl. ONeTTe
KOMITbIOTEPTE Gay apKbUIbI
KOCBUIA/IBI, OipaK eTe KpiMOaT
OTKI3TiNICI3 TIHTYipIep Oap.

FM-Ti0
Hepi

PaqroHb! ThIHAAYyFa MYMKIHIIK
Oepeni. bipikkeH HycKamapbl
OoJca a, KONAaHy YIIiH
TBIOBICTHIK KapTa KaKeT

MIDI-miepre
TaKTa

My3BIKaHTTap MEH COHBIMEH
oyecTeHreH OapiblK afamaapra
SyeHJepi JKa3yFa MyYMKIHIIK
Oepeni. JIbIOBICTBIK KapTa KaXeT
OoJabl.

[KaTkput
ITFCK

Konmanynisl MomiMeTTepiH,
KOJITaHOAJBI OaFjapaManapisl,
COH/Iaii-aK OTepanysUIBIK JKYHeHi
caKTaii bl
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2.3. kecmeniny dcanzacol

Kypamnac

Aomiv

Kypampiac GeiKTiH CHIIaTTaMachl

CBIPTKEHI TYpi

KommbroTepai enripreH cog
AKIIapaTThl CaKTay YIIiH KaXKeT.
CakTanaThlH aKapaTTThIH
KeseMiMeH (Ky3IereH
MerabaiTTaH Oacrtar, )Ky3JIereH
rura0aiTKa Jeiiin) jKoHe
InepexTepai xidepy
PKBUIIAMIBIFBIMEH CHITATTANIA]IBI.
Bipiiama ceHiMTI JKOHE KBUTIAM
imuckinepae SCSI unrepdeiici
Oap. Yit meH keHce yuiH, EIDE
nHTEepdelici Oap auckinepai
KoJaHy ap3aH Goabl.

Drommm-
TMCKOBOIBI

KoMmbroTepiiep apachiHIarbl
aKrapatThl aJMachll, COHai-aK
KOJIIaHyLIBI (haiiapbH pe3epBTi
TypZe caKkTay YIIiH KaxeT.
Kasipri yakeITTa OyJ1 KYpBUTFBI
©31HIH TEXHUKAIILIK
cunarramasiapsl OOMbIHIIA
eckiprenaikTeH, o1 CDRW-
ITICKOBO/IBIHA QIMACTBIPBUTYBI
MYMKiH.

Kaptpu
nep

DKazpl kKapTagapblHa aKIapaTThl
OKyFa (>ka3yra) apHaJFaH
KypbUIFsL. KapTpunepiep
QKIapaTThl OKYABIH (Ka3yIbIH)
PKBUIIAMIBIKTBI CHIIATTaMasiaphbl
OOHBIHIIIA epeKIIeTICHEI].
PKyiienik TipkeMre OpHaTBUIBIIT
HEMECE KYPBIIBIMIBIK TYpPJE
rayenci3, USB-mopThl apKbUIBI
DKYHEIIK TipKeMre KOCBUIA/IbL.

CD-ROM
Drive

My3bIKanbIK JUCK JKHHAKTapbIH
OIHATBIN, COHJAaN-aK apTYpJI
MOJIIMETTEp MEH Oarapramanap
YIIiH KonaHbuIaabl. Tek oKy
anaThIiH, KYpBUIFbLIAp Oap.
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2.3 KecmeHin dHcan2acol

Kypamna

Oemik Kypampaac OeJtikTiH cumaTTaMacy

JTUCKIIIEp, COHNai-aK
AKIapaTThl OKH JKOHE jKa3a
anaThlH KypbutFbliap (01 yiuin
coiikecinme CD-R- nemece CD-
RW-nuckinepi kaxer). Oky
KBUTIaM/IBIFBIMEH CHITATTANA (bl
(>xka36a MeH KaifTanarn xa30a

KYDrI3Y)
YPHY7

CBIPTKHI TYpi

JIBIOBICTBIK

Kaprass! eHri3in xoHe KOMIBIO
Tepre IBIOBICTHI IIBIFapy YIIiH
Ka)KeT. OJIETTE, KOJIOHKara
IIBIFATBIH JKePi, KETTIK
Kipebepic aymarsbl, KeIiIiK
HIBIFabepic ayMarsl,
MHKPOGOHIBIK Kipebepic

Komnonxkan

aymars-oap—HHt6bteThHc
nepekrepi cakraiirei (8, 16,
24, 6uT) pa3psATHUIBIKIICH,
JKEZIeJT aKIapaTThIH KeJIeMiMeH
CHIIaTTaNa]Ibl.

ap
i

My3bika MEH JpIObICTaP b
THIHJIAYFa apHAIFaH. OpTypii
KeJIeM/Ii KOHE KyaTThI OOJIBITI
keneni. EH kapamaitbim
HYCKAachl — €Ki KOJIOHKa, OipaK
KOIl KOJIOHKaJIap/aH TYPaThIH
JKHHAKTap Oap.

Muxkpo-
¢don

JIBIOBICTHI jKa3y YIIiH
KOJaHbLIaAbl. BaraceiMeH

KOHE caracsIMeH
epeKIIeNICHE 1. Kon
MHKPO(OHApHI MeH

CTal[MOHAPNBIK TYypJepi Oap
(ycTaymbH KaxeTi XKOK)
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2.3 xecmeHin Jcansacyl

Monem

Tenedon xemici apkpUIE! Oacka
KOMIIBIOTEpIIEpMEH
GaitimanbicTeIpasl. al-Up-
Monemaepi 56 Kour/c neitinri
KBUTIaM/BIKTBI KOJIJaHa/Ibl,
onap (axc petinze ae
KoimanbLiaaer. ADSL-
Mozemzepi 6ap, oxap yiIKeH
KpU1Iamapikra Famamropa
JKYMBIC JKacayFa MyMKIHJIIK
Oepit, TenedoH KeiCiH KaKeT
eTIeHII.

Keminik
KapTa

YKeprimikrTi >xerti O0MbIHIITA
0acka KOMITBIOTEPIICPMEH
OaiiJIaHBICTBIPAIBIL.
JHepextepai xibepy
KBUIIAMIbIFBIMEH
cunarranast (10, 100, 1 000
Mourt). Keiibip KypbUIFbLIap
xki0epy yuriH OUTiKTI TYpiH,
Keibipeyepi - KoaKCHaNbI1
LIOFBIPCHIM/IBI KOJIIAHABL.

[Ipunrep

MoTiH MeH rpaduKaHbl KarasFa
0achII IBIFapPaIbL.
Marpunansik, Oypikkimi,
na3epiiik xaHe O6acka Typii
npuHTepiep 6ap. MaTpunaibk
MIPUHTEpIIep ap3aH, OOSIHTHIH
Tacrma ja KeIMOaT emec, 0ipak
OCHI TPUHTEPJIEPIIH Canachl
MEH KbUIIaM/bIFbI OTC TOMCH.
Bypikkiur mpunTepep Oarace
OOMBIHINIA, MATPHUIIANIBIK KOHE
JIa3epIIiK TYPJIEPAiH apachbiHaa
Oomein keneni. OHBIH OachIn
LIBIFAPY Canackl )KaKchl,
KONTEreH 3aMaHayd YJIriiepi
TypJii TycTe Oachln
HIBIFapbUIaabL. Bipak kapTpumk
Garachl xorapsl. Jlazepiik
HpHUHTEpIEp eH KbIMOar.
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Kypamuac

Kypampac GemnikTiH

CUTMATTAMACET

CBIPTKHI TYpi

~amiv
B

Typsti TycTi a3epiik npUHTEpIIep
oIaH /1a KbIMOAT Typaasl. bipak
caracbl — OYPIKKIII JkoHe
MaTpHLAJIBIK TIPUHTEPICPMEH
cabICTRIpFaH/ia OipIaMa KaKCHl.
bYpiKKill MpUHTEpre KaparaH/a,
Oip maparbiH OACHII IIBIFAPY
ap3aH OOJIBIN KeJei.

CxaHep

KommbroTepre OeifHe MEH MATIH I
eHri3yre MyMKiHIiK Geperi.
[emiMaiTiriMeH jxoHe CKaHepIIey|
PKBUIIAMIBIFBIMEH CHITaTTaJIa/IbI.

DVD-
ROM
Drive

by ypa CD-ROM drive cusikte, '

Gipak dprmsmaepai DVD
MiIiMiHAe Kopyre MyMKIHIIK
Oepeni. DV D-nauckinepre sxa3simn
aaTBhIH KYpBUTFBLIap Oap, Oipak
onap aIi eTe KpIMOaT Typajpl.

JxocTuk

O¥bIHIAp YIIH KOJIaHBUIAIbI.
Y 1IaKThI, MallliHa MeH T.0.
Oackapyra MyMKIiHJIIK Gepei.
Pyie, GackpIm MeH T.0. Typaeri,
e3re Jie YKcac KyphUIFbIIap
CoJtaabl.
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Kypamnac 6enik Kvpamnac 6esikTiH cHITaTTaMachl

o Kb
CBIDTKBI TVDI

Be6-ka
Mepa

OHBIH KeMeTiMeH Keltiie
OeiiHexkoHpepeHIHsIap
PKy3€ere achIpblIaibl.
enrimMainikieH sxoHe Gip
CeKYH/ITaFbI KaJpiap CaHbIMEH
cUnaTTanaipl.

7 Y .
\ T 4

s

Kamramacs3

Kommnerorepain iminaeri 6ap-
Ety TipKeMi JIBIK KYp
BUTFBUTAp/BI KaMTaMa-

ce3 eTeni. Omap KyaTsl

OOHBIHILIA epEeKIICTICHE/I].

KamTamaceI3 ety Tipkemi KyIITi
0oJica, XKYHEIiK TIpKeMHIH
iIIiH/e KOIl KYPBUIFBIHBI KOCYFa
Gonansl.

TV-TioHEpi

OHBIH KOMETIMEH KOMITBIO-
Tepi TeNeAnAAp CHUSIKTHI
KOJIJaHbIN, COHJIai-aK
KATKBLI JCKire xiOepiiren
HOpCcenepi xa3yra 00Jaabl.

5.
0
()

b
)

ST

L7
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2.4. kecte. Kypbl! KaJFarplIIITAPbIHBIH TYpJIepi

KypsI xanrarpIib Tyci Kenemi
ISA(eckipren) Kapa '¥36IH
PCI AK Oprarra
AGP KoHbIp Keicka

JbIOBICTEIK  KapTa OOJNFaH JKarjaiia, OHBIH OKAIFaFbIIITAPBIH Kapar
HIBIFBIHBI3.  JKanFarplTapAblH ~OpPHATACKAH OPHBIH. KYJIAKKANTap[blH
KOCBUIYbIH, MHKPO(OHHBIH KOCBUTYBIH, CBIPTKBl KYIICHTKIIIKe OENriHiH
OIBIFAPBUTYBIH,  CBIPTKBI ~ JIEKTPO  MY3BIKANBIK  acHmamnTapbl  MeH
KOMIIBIOTEPIIIK OMBIHAAPABI 6acKapy KypaldapbIHBIH KOCBUTYbIH OenriieHi3
(mkoiicTuk, reimman sxoHe T.0.). «TiHTYip» MaHHMYISATOPBIHBIH KOCHLITY
ToCUIiH 3epTTeHi3. TiHTyip Ti30eKTi MOPTTBIH >KAJIFAFBINIBIHA, JOMAJaK
minrMal KaiFareiiel 6ap, apHaiiel PS/2 moptka, Hemece USB kochutyb
MYMKiH. COHFBI TOC1JT 3aMaHayH >KOHE bIHFAUIIbI OOJIBIN Kee .

5. JXKyiienik TipkeMHiH apTKbl MaHETiHAETi OypaHaazapasl Oypan ajslm,
XKYHEIiK TIpKEMHIH KaKMaFrbIH aJIbII TACTAHBI3.

6. OraH canblHFaH Oenrinepai maiinanaHa OTBHIPBIL, KaMTaMachl3 €Ty
TipKEeMiHiH OpHaJaCKaH OpPHBI MEH KyaThIH aHBIKTAHBI3.

7. AHaJbIK TaKIIACBIHBIH OpPHAJIACKAH OPHBIH aHBIKTAHBI3.

8. CaHalIBIKABIH OpHAJACKAH OPHBIH  aHBIKTAHBI3 JKOHE  OHBIH
CANIKBIHAATY JKYHECiHIH yYHBIMOACTBIPBUIYBIH 3€pTTeHi3. TaHOamaHysl
OoiibIHIIIA CAaHAIITBIKABIH TYP1 MEH OHAIpYII (PUpMaHbI aHBIKTaHbI3.

9. Kenmen xampl MOIYNbACpiH OpHATY VIIIH, >KaIFarblITapAbIH
OpHANacKaH OpHBIH aHbIKTaHb3 (2.4 kecte). OmapaslH CaHbl MEH
KOJITAHBUIFAH MOJYJIBACPAl, COHIAaW-aK KEHEUTy JKanFarblITapbIHBIH
TYPJIEPiH aHBIKTAHBI3.

10. TKK MHUKpPOCBHI30aCBIHBIH OpHAJAaCKaH OPHBIH aHBIKTaHbI3. OHIAFbI
KarcelpMa OOWBIHIINA, KapacTBIPBUIBINT OTBIpFaH KommbloTepnaiH BlOS
XKYHECiHIH eHIIPYIIICIH aHBIKTaHbI3.

2.5. KecTe. AHAJIBIK TAKIIACBIHBIH KYPaMbl.

Takmra amemeHTTepi Onmipymi Yrici

CaHaIbIK

Uuncer

DKenen >xaapl
BIOS xyiteci
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2.6. kecre. OmepaTMBTI ’Kaj JKAJFAFBIIITAPHI MEH KEHEHTY TaKIIAJIapbIHbIH
CJIOTTAPBI

DKenen sxaapl MOy IbACPIHIH KenelTy TakuiajapblH OpHaTyFa apHaJIFaH
PKAJTFaF I TP CcII0TTap
Typi Canbl Typi Cansl
AGP
PCI

11. XKyitenik >KMHAKTBIH MHKPOCHI30ANTapbIHBIH OpHAJIACKaH OpPHBIH
aHBIKTaHbI3 (unrcerTiH). TanOamaHybl OOWBIHIIA JKMHAKTBIH TYpi MEH
OHJIIpYII (PUPMAHBI aHBIKTAHBI3.

12. AHanpIK TaKNIaCBIHBIH HETI3rl Kypamuac OeJiKTepiHiH ChI30achH
JKacalrl, oJIapblH TaFabIHIATYBIH CHITATTaHBI3.

13. 2.5 xoHe 2.6. ecen Oepy KecTeJIepiH TOITHIPHIHBI3.

14. 2.7 xecTeHi qonTepre KOMIipiIl aJbIl, COHFBI OaFaH bl TOITHIPHIHBI3.

15. KockiMima keTinipyci3 Kocyra OOJIaThIH, KAaTKBUT JUCKUIEPIiH €H
KeIl MeJIIepi MeH KaTKbUT JUCKLIepi KOCYIBIH TYPJIEPiH aHBIKTaHbI3.

16. KaTKpl1 ~ OUCKTIH  OpHAlacKaH OpHBIH  aHBIKTaHbI3. OHBIH
KaMTaMachl3 €Ty O KaJFarbllIbIHBIH OpPHAIACKAH OpPHBIH AaHBIKTaHBI3.

HHuTepdericTin TypiH aHBIKTaHBI3.
2.7. kecre. CaHAIBIKABIH TYpJIepi

Yri Taxrim xwuinik, MI'g Pa3psnThuIbIFbl Ko
8086 4—8 16
80286 8—20 16
80386 20—40 32
80486 20— 100 32
Intel Pentium 60 — 150 64
Intel Pentium Pro 100 — 200 64
Intel Pentium 11 233 — 300 64
Intel Pentium 111 450 — 500 64
Intel Pentium 4 o 2 800 64 2001
Pentium 4 3,2 Tt 3200 64 2003
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ATA KockaH Jkarfaliia, aHaJIBIK TAaKIIACBIMEH KATKBLI JUCKIHI
OaiiIaHBICTRIPAThIH, IICH] OarbIThIH OakbLIaHbI3. backa Tycke
KaparaHJa epekiie OOsuIFaH, ©TKI3TIIITIH OpHalacKaH OpHBIHA Ha3ap
aynapbIHbI3 (OYJI JKaJIFaFBINT HETi31HIe KOPCETUITCH allFalllKbl OTKI3rilI).
Katkpn quckTi icke Kocy nuieiiH/eri Heri3Aep/IiH CaHbIH aHBIKTAHbI3.

Ti36exti uHTepdeiic apkpuibl Kocbuibll, SATA MomiMeTrTepiMeH
aIMacKaH JKarjaija, ToXKIPUOENiK IKYMBICTBIH OJIaHKICiHIIE, OCHI
uHTep(delic MEeH OHBIH CHIATTAMANAPBIHBIH OPTYPJ CTaHIAPTTapPhIH
CUTIATTaHBI3.

Erep SCSI memece SAS uHTepdeiicTepi KOMAaHbBLICA, TOXKIPUOLITIK
JKYMBICTBIH OJIaHKICiH/IE, OJIapJbIH CUNAaTTaMaiapbl MEH Oip-OipiHeH
afBIPMAIBUTBIKTAPBIH CUIIATTAHBI3.

17. WUinrim  guckinepain  auckoBoatapel MeH CD-ROM  awmc-
KOBOJIBIHBIH ~OpHAJIACKaH OpPHBIH aHBIKTaHbI3. Kamramacei3 ety
JKQJIFAFbIIIBIHA ~ KATBICTBI, KBI3BUI ~TYCKEe OOsUIFAH, OTKI3TIIITIH
OpHAJIaCKaH OpHBbIHA Ha3ap ayJapbIHBI3 JKOHE OTKI3TIIITepiH nuiehd
OarbIThIH OaKbUIAHbI3.

18. JIpIOBICTHIK KapTa MeH OeliHealanTep TaKIIachIHBIH OpHAIACKaH
OpPHBIH aHBIKTAaHbI3. belWHeKapTaarbl JKaIFaFbIITApbIH  TYPJICPiH
AHBIKTAIl, OJIAPJBIH CHUIAaTTaMajapbl MEH OJapiblH OPKaHCBHICHIHBIH
TaralbIHAATYbIH CUNIATTaHbI3. JIBIOBICTHIK KapTaaFbl KaJIFarbIIITap IbIH
TYpJEpiH  aHBIKTAal, OJapJblH CUNATTaMajgapbl MEH  OJap/biH
OPKAMCHICHIHBIH TaFalbIHAATYbIH CHUIATTaHbI3. KOCHIMINIA KYPBLIFBLIAP
Oap Ooica, oapAbIH TaraibIHIATYbIH aHBIKTAHbI3.

19. I3mey MalIMHACBIHBIH KOMETIMEH KOCAJIKbl  OOJIIIeKTepaiH
OHJIIPYIIUIEPIH CcalTTaH TaObIHBI3. AIBUIFAH IKYHENIK TipKeMJe
TaObLIFaH, *a0JBIKTIH TEXHUKAJIBIK CHIIATTaMallapbl MEH OcitHenmepai
TaObiHbI3.  OyapJblH ~ OpHBIHA, IKYHENK  TipkemJe  TaObUIFaH,
KYPBUIFBLIAP/IBIH JKaHA YITUICPIHIH TEXHHUKAJBIK CHUMATTaMajiapbl MEH
OcifHeNepiH  OHIIpYIIICPAiH CalTTapblHaH TaOBIHBI3. TaObuIFaH
aKIapaTThl AIEKTPOHIBIK €Cell Oepyre KOChIHBI3.

20. KoMmmbroTepitik KyheHi KOcbiHbI3. Erep ecemrerimn >xyieHiH
MOHMTOPBIH/IA, JKYHENl TIPKEMHEH 06jieK TOK K3l 00Jica, MOHUTOPbI
KOCBIHBI3.

Canamsikka TOK kiOepinrenae, on TXXKK Mukpochiz0ackiHa Kapaii
XKYTIHIII, KOMIIBIOTED JKYMBICHIH HETI3IeWTiH Oarmapiama  icke
Koceaabl. Ockl yakpITTa MOHUTOP dKpaHbiHIa BIOS Hyckacsl Typast
xabapiaMa KepiHe/Ii.

Icke Kocy ypaiciHae KOMIBIOTEPACH KeJIill TYCKeH xabapiamaliapibl
Oaxpiaay yuriH, Pause/Break mepHecin kommaHbiHbI3. OJ1 JKYKTEMEHI
TOKTaTa TYPHII, XadapiaMaHbl MYKHST OKBIIT IIBIFYFa MYMKIHJIK Oepe/i.
Icke Kocyapl KaFacTRIpy VIIiH, ENter mepHeciH KOITaHBIHBI3.



WNuuimanusanus ypaici POST mpoueaypacsid icke Kocaast (Power- On
Self-Test), on Heri3mi KypbUIFBUIAPIBIH ©3 TECTINICYiH XKy3ere achpabl.
Ocpl  yakeITTa 3KpaHga Memory Test xabapnamacbl naipga 6onbin:
KOMIBIOTEPIH TEKCEPUITeH Ka bl KeJIeMi KopceTiieal.

XKenen sxamplga Hemece IepHe TakTajga akay Oomnmaca, CMOS
MHUKpPOCBI30aChlHA JKYTiHYy JKY3€r€ achIpbLIajbl, OHAA KOMIIBIOTEPIIK
KYHEHIH KypaMbIH XOHE OHBI KYWre KeNTipyiH aHBIKTaWTBIH, MOIIMETTEp
*as3bulagbl. MOHUTOP 3KpaHbIHIA Oyn MamiMerTep System Configuration
Kecreci TypiHae cumattanansl. Pause/Break mepHeciHiH KOMETriMEH icke
KOCYZbI TOKTaTa TYPBII, KECTEHI 3EPTTEI XKOHE KeleclIep/i: KOMIBIOTEPIIK
Kyhele KaHIIa KaTKbUT JTUCKTIH Oap eKEeHIIrH XOHE OJapAblH KejeMi
KaHJail eKeH/IriH; Ui JUCKTepe NTMCKOBOATAPABIH 0ap eKeHIITiH KoHe
WUITI  AMCKTEpiH KOJIJAHATHIH IapaMeTpiiepiHiH KaHJail eKeHIIriH;
KaHIIa Ti30CKTI >KoHE Mapayiellb MNOPTTapAblH Oap EKEHAIriH; >Kajbl
OaHKiJepiHAE OpHANTAaCKaH MMKpOChI30alap KaHAal Typre KaTaTbIHBIH
AHBIKTaHBI3.

Icke Kocynbl Enter mepHeciMeH >KalFacTBIPbIHBI3. KaTKbLI IUCKTIH
mapaMeTpiiepiH OpHATBIN aJbIl, KOMIIBIOTEPIIK >KYHE OHBIH >KyHemik
ayMarblHa >KYTiHe OacTaififibl, 07 OHJA OIEPaLMSUIBIK XKYHEHI Tayblll, OHBI
KYKTell Oactaiiapl. Apbl Kapail JKyMbIC ONEPAISUIBIK  KyieHiH
OackapybIMeH opbiHAamaabl. OnepalusulblK JKYHEHIH 1cKe KOCBUIYBIH
KYTiHi3.

21. SETUP O6armapinaMachbiHBIH KOMETIMEH, KOMIBIOTEPIIK XKYHEHIH
KYHiH e3repTiHi3. bapnbIK e3repictepai MyKUST ASNTEpre TipKeHI3, COHOA
OYpBIHFBI KYWHIe KENTipyAl KajmblHAa KENTipy MYMKIiHZAIrT Oap Oonambl.
Kytteni xaiita xykterenae, SETUP OGarmapimamacelH icke KocCy YIIiH,
Delete nepHeciH 6acklHBI3. DKpaHJa KYWTre KeNTipyMeH Koca, Ma3ip maiina
6onanel. Kypcopawsl Oackapy mepHeciHiH kemerimeH Standard CMOS
Features (CMOS wMukpoCh30aMapblHBIH CTAHIAPTTHIK KYire KenTipy
TYpJiepi) Ma3ipiH TaHJAl aJIBIHBI3.

22. AmbuiraH Tepesene KyHemik caraT MeH KYHTi30€HIH OpHATBUIYBIH
TekcepiHi3. Kyiire kentipeTiH mapameTpai TaHAam any, Kypcopsl Oackapy
TepHeciMeH, all napaMmeTpi e3repty —Page Up/Page Down niepHeciMeH
OpBIHJANABI. AJIIBIHFBI Ma3ipre opany Esc mepHeciHiH KeMeriMeH MYMKiH
OoJ1abl.

23. Advanced BIOS Features xepin Tawman anbsiHe3 (BIOS mapa-
METpJIepiH Kyire KenTipy). AINIBUIFaH Tepe3ene, KOMIBIOTEPMiH icCKe
KOCBITYbl KaHIal JWCKTEH OacTalFaHIbIFBIH TEKCEpiHi3. ICke KOChUTY
Ti30eri BOOT SEQUENCE apkpuibl Xy3ere achipbuiajipl. Page Up >xoHe
Page Down mepHeJEpiHiH KOMeriMeH, OChl KOMIIBIOTEp VIIiH, icKe
KOCBUTYIBIH OapJiIbIK MYMKiH HYCKaJIApbIH Kapal HIBIFbIHBI3.

24. Typematic Rate Setting >xepiHe Hazap aymapblHbI3 — erep oI
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Koceuibim  Typca (Enabled), onmma BIOS «kyiire kentipy apKbuUIbl
OackapbiHbI3. byn karnalia  kaltanmayra JeHiHTI  yakbIT — apaiblFbl
Typematic Rate Delay napamerpiH OpHAaTy apKbUIbl AaHBIKTaNAJbl
(kafiTanmay anmplHOAFbl IpKiTIC), O MHUJUTHCEKYHATA OJIIICHIMN, an KaiTanay
*xuiniri —Typematic Rate (kaiiTanay jKHijiri) mapameTpiH OpHATY apKbLIbI
aHbIKTaJagel, ON Oip CeKyHATarbl OeNriiepMeH oJIeHedl. AJIIbIHFbI
Mo3ipre OpaibIHBI3 JKOHE eJIIey HOTWXKeNlepiH askramactaH, SETUP
OarapiaaMacbIMEH JKYMBIC Kacayasl askTaHel3. byn ymin Esc nepHeciH
0achIHbBI3 XoHE cypayabl anraH karmaiina Y (Yes — [a) nepHecin Oacy
apKbUIbL, ©3repicTepl CaKTaMacTaH LIBIFYbl PACTAHBI3.

25. «PC Wizard 2010» GarmapnamachklH icke KOCHIHBI3. barmapiamana
«TeMip» JIeTeH >KepJi AIlbIHbI3. AIIBUIFAH XKeple XKylie, aHaJbIK TaKIIAChl
MEH CaHAIBIK TypaJibl JKaJlbl MarayMaTTapAbl aHBIKTaHbI3. JKyie skayan
OepreH kesfe, ©3iHI3AIH OaKkpUlaraH MoJiMETTEpiHI30eH maiina Oosran
JIEPEKTEP/li CATBICTBIPBIHBI3. 3€PTXaHAIBIK KYMBIC OOMBIHINA 3JIEKTPOHABIK
ecel 0epy TYpiHIe KOPBITBIHIBI Ka3bIHBI3.

BAKBIUJIAY CYPAKTPBI 2345678

2 KaHgai kypbiirbinap K eH TeMeHri KypaMblH KaMTaMachI3 eTeai?
3 JKagblHbIH SpTYpAi TYPiHIH CbIHbINTaYbIH KENTIPiHi3. Onap He yLiH

apHanfFaH?

Cizre ATK kaHpaaii Herisri gqamy keseHaepi 6enrini?

5 [K aHanblK TakwacklHbIH Heri3ri Kypamaac 6enikTepiHiH KypaMblHa
He Kipegi?

[OK Kypbl He ywiH apHanFaH?

CaHalubIKAbIH, eHIMAINIMH KaHaaln napameTpiep cunaTTanab?

8 agbl MMKpoChkI3banapbiHbIH Heri3ri cunaTTaManapbl KaHaan?

N

N O
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o 3 TOKIPUBEJIIK )KYMBIC

AKHAPATTBI KNHAKTAYBIIITAP

Toxipubesik KyMbICTHI OPBIHAAQY YIIiH: KajaM, KapbIHIAII, CBHI3FBILI, HAKTHI
JKYMBICTapFa apHajJfaH [oNTep, MOTIH MpPOLECOphl, KecTe IMpolecopsl, 3,5" koHe
5,25"MarHuTTIiK TUCKITEp, ONTHKANBIK JUCKIIEp, (Iel-)KHHAKTaybIIITap, KATThl TUCKI
JKOHE «AKarapaTTaHABIPYIbIH TEXHUKAIBIK KYpajIapbl» OKYJbIFbI KAKET OOJabl.

Toxipubesaik :KymbicKa AaWBIHABIK: OKYIBIKTBIH 3 O6JIMiH MYKHAT OKBII
IIBIFBIHBI3 KOHE, 0aKbUIay CYpaKTapbIHA JKayar OepiHi3.

KOMEKIII MATEPHUAJL

Jlepexrepi )KUHAYIBIH KOHE CaKTayIblH TEXHHMKaJbIK KypajgapblHa TYpJi colikec
KYPBUIFbUIAp JkaTaabl. KOMIIBIOTEPIIK aKmapaTThlK TEXHOJOTHsuIapia OyJl MarHWTTIK,
OITHUKAIBIK, MAarHUTTi-ONTHKAIBIK JXOHE KATThl JICHENl OJJCKTPOHIBIK AepeKTep.i
taceiFpImITap. Onmap Jokan TypAe (KEeKelereH KOMIBIOTEpIe KoHe 0acka 3JIeKTPOHBI
KYpBUIFbIIap/Aa), COHAAH-aK TYpJi KOMITBIOTEPI SKeNiJiepe ACpeKTepIiH OHIeNyiH,
OTKI3UyiH, XMHAKTANYBIH JKOHE CaKTAIybIH YHBIMIACTBIPY YIOiH i€ KOJJAHBUIAMBL.
Kompmaneimy camacelHa Kapail onapra CoHKec TajlamTap: OSKBUIIAM OpPEKEeT eTyi,
CEHIMLIIr, KOPFaIybl, KON XETIMALUIIr, COHAail-ak oNmapApl MaiifanaHy *XOHE CaKTay
GOMBIHIIIA KIIHMAT, CAHUTAPJIBIK-THTUEHANIBIK, OPTKE KapChl, TEXHHKAIIBIK XOHE 0acKa 1a
TaJanTap YChIHbUIA/IBI.

Onmuxaneix ouck (optical disc) — nuckinep TypiHZe OpBIHIANFaH, AKIAPATTHI
TachIMalljiayFa apHaJIFaH )KHHAKTaYIIbl aTay, OHbI OKY ONTHKAJIBIK COyJIENeHY KoMeriMeH
xyprizineni(3.1 cyper). Iuck, omeTre KanTelp 6ONaIbl, OHBIH HETi3i MOJHUKapOOHATTaH
JKacalFaH, OFaH aKIapaTThl CaKTayFa KbI3MET eTeTiH apHaibl Kabar >KaFbUIFaH.
AKIaparThl ecenTey YIIiH apHaiibl KabaTKa OaFbITTaNaThIH JIa3ep Coyyeci KOJIaHbLIap Ibl
JKOHe ofaH coyie Tyceni. CoyneneHreH Ke3le eTe ycaK OMBIKTap apHaiibl Kabarra
yirineHeni (aFpUIIIBIHHAH Pit — sIMKa,0pBIHAAp,KYBIC), OCBI ©3repiCTepIi KailTa KOaTay
HETi31HJIe OKY KYPBUIFBICBIMEH JTUCKIre JKa3bUIFaH aKmapar KaiTa KalblHa KeITipiieTi.
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Kommaxr-muck ~ Philips  u  Sony
KOMHOaHusIapbiMeH 1979 Kbuibl a3ipieHmi.
Philips e3nepinin OypbIHFbI Ta3epi

JIMCKUIepiHiH TEXHOJIOTUsATIapbIHA
HETI3/leNl OHMIPICTIH  KaJIIBI Ypaicin
azipieni. O3 keseringe SONYy OYpPHIHFEI
CaHABIK  KacinTik  MarHutodoHmapaa
KosngansFaH PCM CUTHANIBIH KOATAyIbIH
o31HIIK omiciH KoyimaHabl. 1982 Kbutb

Fep MaHUAOar bl raHHOBep MaHBbIHAar bl

3.1. cyper OnTHKANBIK AUCK JlanrenxareH  KajachIHAArbl  3aybITTa

KOMIOAKT-JUCKUIEpAl  JKammai  eHIipy

Oacranjpl. Bipixmi KOMMEPIHSIIBIK

MY3bIKJIBIK CD-muckiniH  mbiFysl 1982 okputel  20-mmiimene  angblH - ana
KYJTaKTaHIBIPBLULIBL.

Blu-rny Disc — onTukanslk TaceiMangay (OpMaThl, OFapbl aiKbIHIBIKTAFBI

OeiiHeHi Koca anFaH/Ia, CAaHIBIK JAEPEKTEpPAl CaKTay )KOHE apTTHIPBLUIFAH THIFBI3IbIFHIMEH
kazy ywidH Koimadeutanel.  Crammapr Blu-ray BDA  komcopyuymmen  6Gipee
a3ipnencen.JKaya macywwinviy npomomuni 2000 dcvingel Ka3an aiblHOA YCbIHbLISAH
oonamein. 2006 owcvizel  Kaymap auwvinda omxen Consumer Electronics Show
(CES)TyThIHYIIBUIAD 3JIEKTPOHHUKACHIHBIH XalIbIKAPABIK KOpPMECIHIEC 3aMaHayW Typi
yesiHbUIIBL  Blu-ray hpopMarsiHbiH KOMMEPUUSIIBIK MBIFYB 2006 Kbl KOKTEMJIE OTTi.

Blu-ray (ce30e ce3 aymapraHia «KOK coyJe») ©3iHiH aTajbIMbIH KBICKA TOJKBIH/IbI
(405 HM) «kek TycTi» (TEXHHKAIBIK KYJITiH-KOK) JazepAi jka3y KoHEe OKy YIUiH
naipananynan angpl. Tayapiiblk TaHOAaHBI TipKeyre MYMKIHAIK ajy YIIiH, «&» OpHiH
omeitimenn  «blue» cesiHeH anpIm Tactampl, cebebi «blue ray» ceitmemmieci xwui
TaiilaIaHBUIAIbI, COHABIKTAH TAayapiIbIK TaHOA OOJIBII TipKele anMaiiibL.

2006 >xbITBI (OpMATTHIH Naiina 6oy catineH O6actan 2008 >xpUIIBIH OachiHA IeHiH
Blu- ray-na kayinTi 6acekenec HD DVD 6anama dopmarsr Gonsisl. baceinan 6actan HD
DVD xonpaan oThIpFaH KeITereH ipi KWHOCTYqusuIap eKi kbl imninge, 6ipringen Blu-ray
orri. Warner Brothers, e3inin eHiMiH eki (popMarTa MIBIFApaTHIH COHFBI KOMIAHHUS,
2008 sxputrel KaHTap aiibiana HD DVD maitnanamynan 6ac taptTel. Coil KbUTFEL 19-
aknanzaa, popmammor wvizapyuwnt Toshiba HD DVD canaceiaaa o3ipiey/i TOKTaTThL.

63



Byt popmaTTapabIH eKiHII COFBICHI ETI aTAIaThIH OKHFAHBIH COHBI OOJIBII THIH/BI.

DJeKTpOH/ABl IepeKTepAi ceHiMai (KoHe, Karujaa OOMbIHINIA y3aK) CcaKTaybl
yiBIMIAcTBIpy YLIIH aKoapaTrThl KeIIipy MEH MyparaTTaydblH TYpial TypJiepi
KOJIIaHbLIA/IBI.

Mypazammulx Kowiipy — Mep3iMci3 JKOHE Y3aK YakKbITKa CaKTayra apHallFaH
¢aiigapaslH  KemnipMeciH — kacayra — apHaigFaH  ypaic.  Omapael  caKTaWThIH
TachIMaJIaybILITap/bl «KMYPAFATTHIK) JICTl aTailIbl.

PesepBTik Kemmipy - amaTThIK JKaFgail maiina OoJFaH Ke3#e JKYHEHIH >KYMBIC
KaOLMeTTINIrH JKBUIAAM KaJIlblHA KEeNTipy MaKcaThlHAa, (GalingapablH KeLlipMeciH
Kacay. JlepekTepai CeHiIMAI KOpFayIdsl KamMTaMachl3 €Ty YIUiH (ailigapAblH COHFBI
peraKIuAIapbIHBIH YII PE3EPBTIK KolTipMenepiHe ue 0onraH aypeic. Pe3epBTik kemripme
TOJIBIK, HHKPEMEHTTI xoHe auddepeHnanip 6omna anaisl.

Jlokanmpl, FamamablK jkoHE Oacka KOMIBIOTEPIIK AaKMapaTTHIK >KEIuIeple 30p
JEPEKTep >KUBIMBIH KUHAKTAY JKOHE CaKTay YIIiH, OJapAbl cepBepliepie OpHAaCKaH
HeMece OJlapFa KOCBUIFaH JKMHAKTAybIIITAPFa OPHAIACTHIPAIbl. BYpBIH omerre, Oy
makcarta DAT sxone DLT Tacma KypbUIFbUIapBIH, COHIAH-aK MAarHUTTiK-ONTHKAIIBIK
IUCKIIepAeri >KWHAKTAYBIIITapAbl KOJJIaHFaH OoJaThiH, ce0edi Oy 3IeKTPOHAB
JepeKTep yaaiiel ocin typarsbiH. 1987 xbutsl KarTel quckinepaid (RAID) sxubiMaaps,
COJIaH COH ONTUKAIBIK AUCKIIEPAIH IepeKXaHachl maiia O0IabL.

AKMapaTThl, IepeKTep MeH OiTiMIi KOPIIOPATUBTIK )KWHAKTAYIbl KAMTaMachl3 €TETiH
TEXHUKAIBIK ~ KypbUlFbuiapra RAID-xkyiienep  (KUBIMAAP),0NTHKAIBIK  JHUCKIJEp
JepeKxaHachl («poOOTTaHABIPBUTFAH IepeKXaHaIapy) )KOHE T.0. xKaTadbl.

RAID (Redundant Array of Inexpensive Disks, keiibip penakumusiapoma —
Redundant Arrays of Independent Disks) — Toyenci3 auckinepmiH apThIK >KHBIMBL
RAID-xylie — apHaifbl OakbUIayIIbIMEH OacKapbUIaThIH, OJApABI aKNapaTThiH OipiHFail
JOTHKANBIK JKHHAKTAy peTiHAe KapaHThIH KaTTBl MAarHUTTIK JAWCKUTEpHiH Oip
KYPBUIFBICBIHA OIPIKTIpUIreH «yIIipiKTi» OeitHeTenmi.

Beprxumneri Kamudoprus yausepcureti keneci RAID afipBIKIIBUTBIFBIHBIH IE€HTeHiH
YCBIHIIBL, oJIap Ae-(GaKTo CTaHAapTHI PeTiHAe KaObUITaH b
® RAID 0 — eHzipiMIiniri apTTHIPBUIFaH )KOHE a3[aFaH OY3bUTyFa TYPaKThUIBIKTHIH

JVICKLJI KHBIMBI PETiHAE YCHIHBUIIBI,

m RAID 1 — aiiHanaplpy IUCKICiHIH )KUBIMBI PETiH/IC aHBIKTAJIFaH;
m RAID 2 — XeMMHHT KOIIBI pETiH/IE KOJIAHBLIATHIH KUBIMIAP YIIIH KeiiHTe

CaKTaJFaH;

m RAID 3 xoHe 4 — KYNTHIK JUCKIMEH OOJIIHTEH KOHE alMacThIpyMEH

KOJIJaHBLIATBIH JMCKIJIep )KHBIMBIH Maii1anaHapl;
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® RAID 5 — xynTeIK TuCKiMEH OeiHOETreH %KoHEe aIMaCThIPyMEH KOJIIaHBLUIATHIH

JMCKLIIep JKUBIMBIH Nali1anaHaubl;

m RAID 6 — exi Toyeici3 sxynTap OJI0TBIMEH XKoHE aIMaCTHIPYMEH KOJITaHbUIaThIH

JIMCKLIEp JKUBIMBIH NaliganaHamubl;

m RAID 10 — RAID 0, RAID 1xubIMbIHAaH KYPBUIFaH,;
m RAID 50 — RAID 0, RAID 5 ubIMbIHaH KYPBUIFaH;
m RAID 60 — RAID 0, RAID 6 1bIMBIHaH KYPBUIFaH.

RAID 0 (striping — anmacTsIpy) — CaKTBIK KOpZa cakTaybl 60IMayMeH eKi Hemece
OJlaH apThIK JUCKIIEPOCH TYpaThlH AUCK XUBIMBL (3.2 cypeT). AKmapar aepekrep
tTontamaceiHa OemiHeni (A,-) xoHe Oip Mesrinue eki Hemece OipHemie IuCKijepre
kasputagpl. RAID 0 apTHIKIIBLIBIFBI - OHIIPIMAUTIKTIH MAaHBI3ABI  TYpJe
apTTHIPBUIATHIHABIFBIHIA(OHIIPIMALTIKTIH ~ Ke0Oeto  eceniri  AUCKiIepOiH  caHbIHA
OaiinmanbIcThl  Oosanpl). Amnaiima, RAID 0 ceHiMaimiri jkeke-xeke KaHmad na Oip
JIUCKUIEPAiH CEHIMIIIIriHeH aeKaiia TOMeH JKoHe KaHaail na Gip JuckineH 6ac Tapty
0apJIbIK KHBIMHBIH JKYMBICKAa KaOinercisfirine okenmin coraThiHIbikTaH, RAID 0O-re
KIpeTiH TUCKiIep CAaHBIHBIH YJIFAIObIHA OaliTaHbICTH TOMEHACH .

RAID 1 (mirroring — aiiHanaeipy). JKasyablH KONMailibl KbUIIAMIBIFBI KOHE
CypaThIMABl TEHJECTIpY Ke3iHIe OKYy JKBULAAMIBIFBI OOMBIHINA YTBICTBI KaMTaMachl3
ereni. RAID 1 skoFapbl ceHIMITIKKE Ue — KUBIMAA Oip JUCK KaJFaHIIa KbI3MET CTE/i.
Exi nmuckiHiH OipAeH ICTCH INBIFYBI Op JUCKIHIH 1ICTEH IIBIFYy BIKTHMAJBIHBIH
keOciiTiHaicine TeH. Toxipubene AUCKiaepaiH OipeyiHiH ICTEH MIBIFYBI Ke3iHIE Hepey
mapa KaObUIaFaH JKOH — apTBHIKTHIKTHI KaWTagaH KajimbiHa KenTipy. byn ymin RAID
(nenmixTen Gacka) KaH/ai qa Oip AeHreiiMeH BICTHIK KOCBIMAIIBI KOJIIAaHY YCHIHBLIA/BI.
MyHaall TociigeMeHIH apThIKIIBUIBIFI — TYPAKThl KOJDKETIMALTIKTI KOJJAm OTHIPY/a.
Kemiminiri — 0ip KaTThl AUCKIHIH Maiifanbl )KUBIMBIH aja OTBIPBIN €Ki KaTThl JUCKiHIH
KYHBIH ToJieye (PKUBIM €Ki JUCKIZEeH TYPaThIH,KJIaCCHKAJIbIK XKaFaai).

RAID 2 Tunreri >xupIMAa JUCKIJep: AEPEKTep >KOHE KaTelepii TY3eTy KOITapbl

yiriH Ooubin ekire OemiHendi, OyFaH Koca Jaepextep N

JMCKile CakKTaJaThlH Ooyica, OHAA Ty3eTy KOJTaphblH
RAID O cakray yuriH N - 1 nuckinepi xaxet. Jlepexrep RAID 0
/-l—\—/-l—\ CHSIKTBI CaliKec IUCKiiepre jkaspuiaasl. Onap akmaparTsl
N ] P~ cakrayra apman¥aH AMCKiTep CaHbl OGOMBIHIIA IIAFHIH
Pt [ TomTamanapra Oemineni. Kanran auckinep kanmaii ma 6ip
KaTThl TMCKi iCTEH IIBIKKAH JKafaaiiia akmaparThl KaiTa
KJITIBIHA KeNTipy BIKTUMAJbl OOMBIHIIA KaTeNepai TY3eTy
KOJBIH CaKTaMIbI.
XemMuHT ofici (ekimik ecenrtey KyHeciHe KoJaHyFa
colikec KypBUIFaH ©3iHAIK Oakpulay *KOHE ©3IHAIK TY3eTy

~ “~____—~  KoxrapeiHan aca Tambic) ECC Tumingeri >xameina
Disk 0 Disk 1

OypBIHHAH KOJIIAHBUIAJbI JKOHE «OipJeH» aapa TypJeri
3.2.cypet RAID 0 cynba KateJep/i TY3eTyre joHe eKi ecelli Karelaep/i aHbIKTayFa
MYMKIiHIIK 6epei.

RAID 2 >XUBIMBIHBIH KEMIIITIri — OHBIH JKYMBIC iCTEyl YIIiH eki Oipmei mucki
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CaHBIHBIH KYPBUIBIMBI KQ)KET, COHABIKTAH JIa, >KUBIMHBIH OYJI TYpl KEHiHEH TapanMabl.
RAID 3 >xupIMbIHIA N TUCKiNETi AepekTep Meimepi 1 OaiiT GonmaTelH TomTamara

Oeutineni koHe N - 1 anckinepi GoHbIHIIA OpHANACTHIPEIIANbL. Tarbl Oip IHUCK JKYITHIK

TONITAMACBHIH caKTay YIIiH mainamanebiansl. RAID 2 Oy makcat yome n - 1 muckici

KOJIaHBUTFaH, Oipak Oakputay MUCKICIHIEri akKmapaTTelH Oipa3 Oeiiri «OipaeH»

KaTelepiH Ty3eTy YIIIH MaiifaJaHbUIIBI, COJI Me3eTTe HaliJalaHyIIbUIapAblH KeOiciH

IWCKI CBIHBIT KaJiFaH >Karjaiila akmapaTThl KapamalblM Typle KalIblHa KeNnTipy

KaHaraTTAaHIBIPaIbl, COJN YINIH Oip epeKIIeNeHreH KaTThl JUCKIre CHATBHIH aKrapaT

JKETKLUTIKTI.

RAID 2 kaparanma RAID 3 ymin «0ipieH» KaTeHi Ty3eTy MYMKIH eMec >KoHe
ApPTHIKTHIFEI a31ay OOazbl.

RAID 3 gynoviibievt:

N OKYJbIH JKBUIIAMABIFBIHBIH JKOHE JepeKTepli Ka3yIbIH KOFapBUIBIFbI;

M OKUBIMIBI KYPY YIIIiH a3 JUCKi CaHbI YIIKE TEH..

RAID 3 kemwiniei:

W Oy TunTeri *UBIM YikeH daitnzapMeH Tek Oip TanchIpMalbl XKYMBIC iCTeyre FaHa
JKaKCBI, cebebi auckinep OOMbIHINA OONIHIeH JKEKeIereH CEKTOpFa KOJDKETKi3yre
KEeTETiH  YaKbIT JUCKUIED CEKTOPBIHBIH 9p  KaHCBICBIHA  KOJDKETIMILUTIK
apakamlbIKTBIFBIHAH ~ KONKe TeH. A3 FaHa KeJeMJIeri TonraManap —YIIiH
KOJDKETIMILTIK YaKbIThI OKY YaKbITBIHAH 0ipa3 apThIK 00abl;

B Oaxpulay IHCKICiHE Ke0ipeK JKYKTeMe TYCeli, COHBIH CalJapblHAH JIepeKTepi
CAKTaWTBIH JUCKIIEPMEH CallbICTBIPY OOWBIHIIA OHBIH CEHIMIUIITIH o0JcH
TOMEHIETEI].

RAID 4 RAID 3 ykcac, 6ipak omaH aibIpMallbUIBIFBI JepeKTep OaliTka emec,
tonTamanapra Gemineni. Ochutaiiina, MmIaFeIH KeJeMJEri JepeKTepAi OTKi3y[iH TeMeH
JKBUTIAM/IBIFBIHBIH MOCEJICCIH illiHapa <«KeHy» MyMKiH Oonasl. Tonmramara apHaiFaH
JKYITBIK jka30a )Kypri3iireH Kesjie TYpJICHETIHAIKTeH ka30a Oasy skyprisineni sxoHe 6ip
FaHa Juckire skaspuiasl. KeHinen Tapanran cakray xkyiiecinen RAID 4 NetApp (NetApp
FAS) KOMMaHMSCBIHBIH CaKray  KYPBUIFBUIAPBIHIA KOJJIAHBUIAbI, OHJA OHBIH
kemorimikrepi WAFL  imki  ¢aiin  skyleciHiH KypbUIFBUIApBIHAA —TaiilalaHyMeH
afKpIHANTATHIH TONTHIK “KAa3yAbIH apHalbl PEXIMIHIAC MUCKIIEPIOiH JXYMBIC icTey
eceOiHeH TaOBICThI TYP/E )KOWBUIFaH.

2-nen Oactam 4-re neiiinri RAID  meHreifiHiH Herisri KEeMIIUITT - JKYNTBIK
aKmapaTThl CaKTay YIIiH jKeke Oakpuiay JUCKICI maiianaHblIaThiH OOJFaHABIKTaH KaTap
’Ka3zy aMaJIChIH KYpPri3y MyMKiHAirinig 6onMaysiiga. RAID 5 myHpait kemuniiik oK.
JlepekTep TonTaMacsl )koHe OaKbLIay coManapbl )KUBIM TUCKICiHIH OapibIFbIHA Ke3eHMEH
’Ka3pUIabl, TUCKI KOH(UIYpalMsCHIHBIH aCHMMETPHSUIBIFBI JKOK. Bakpliay comanapsl
nered yreiM XOR amanceibii (HEMECE neren cessi OONFbI30ANTBIH) HOTHIKECIH
tycingipeni. XOR RAID 5 xonpaHbUiaTelH, HOTHXKE TOMHBIH dpOip oOmepaHabH
aybICTBIDYFa MYMKiHAIK Oeperin sxoHe, XOR anropuTiMiH KojJgaHa OTBIPHIIN,
KOPBITBIH/IBICBIH/IA KETICIICUTIH OllepanHy anyra OONaThIH epeKiIenikke ue. Mpicaibl: a
XOR b = ¢ (mynmarer @, b, ¢ — pela-KUBIMHBIH YII JIHCKici), a iCTEH IIBIKKAaH
JKaF/aii[a, OHBIH OPHBIHA C KOMBII xoHe C xoHe b apacsina XOR etkisin 6i3 oHbI ana
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anambi3,C XOR b = a. By onepanaTap caHblHa KapamactaH KojgaHsuia anaasl: @ XOR b
XOR ¢ XOR d = e. Erep C icTeH IIbIKCa,0H/IAa € OHBIH OpHBIHA TYpajsl xoHe, XOR
oTki3in HoTmkecinge C amambis: & XOR b XOR e XOR d = c. Byn afic msiHbHIA
OeciHII HYCKaHBIH OY3bLIyFa TYpPaKTBUIBIFBIH KaMTaMmachl3 ereni. HoTmxkenepni caxray
ymin XOR Tek Oip muickiHi Tanam ereni, oHbIH keiemi RAID-tarel kanmait ma Oip
JIMCKIHIH KOJIEMIHE TEH.

RAID 5 (3.3 cyper) GipiHiui ke3ekTe e3iHiH THIMALTITIHIH apKachlHIa KEH Tapajibl.
RAID 5auckici s»ubsIMbIHBIH Kestemi (1 - 1) » hddsize dopmyracer GoiibiHima ecenreneni,
MYHJIaFbl /I — JKUBIMIAFbl JUCKiIep caubl, an hddsize — e kimm JUCKiHIH KeJemi.
Mpeicaisl, 80 I'GaiiT OolibIHIIA TOPT AUCKIACH TYPATHIH JKHBIM YIIiH XKanmbl kenem (4 - 1)
* 80 = 240 I'Gaiir Gomaxel. Ha 3ammce nadopmarmm va Tom RAID 5 TombiHa akmapar
JKa3yFa KOCBIMIIIA pecypcTap >KyMcaa bl koHe, OHAIPIMALTIK KeMUI.

RAID 5

Disk 0 Disk 1 Disk 2 Disk 3

Puc. 3.3. RAID 5 cynbacel ka3ymblH KOCHIMIIA ecebi MeH aMalfapbl KaeT
OOMaTHIHABIKTAH, Oipak OKBIFaH Ke3le (JKeKeNereH BHHYECTEPMEH CalbICTHIPFaH/IA)
YTBIMIIBI, ce0eOi KUBIMHBIH OipHeIle AMCKIIePIHEH ACpPEeKTEp aFblHbl KaTap OHIeNe
anasel.

Amnaiina RAID 5 ewuipimainiri enoyip temen, ocipece Random Write tumreri
amangapaa (Ke3IeiCcoKThIK PeTTiK xazbanap), oy perre enaipimainik RAID 1 (nemece
RAID 10) engipiMainirinen 10 — 25 % xemuzi, ce6ebi AUCKiTEpMEH KONITErEH CaHIarbl
aman Kaxet etineni(cepBep ka3bacsiHbIH opOip amancel RAID koHTposUIepiHe OKYIbIH
yiI — Gip amasichIHa XoHe ka30aHbIH eKi aMaiichbiHa aaMacThipbiianbl).RAID 5 kemmrisiri
JMCKiHIH Oipeyi iCTeH IbIKKaH Ke3je Gaikanaasl — OyKin ToM ceiHu peximre(degrade)
eTeni, ’xa30a MEH OKyHIbIH OapjblK aMalibl KOCHIMIIA TAOCUIAEPMEH cylieMenaeHel,
OHIIPIMALTIK KYPT KeMUIi. By peTre, ceHIMIiIK ASHreli AUCKINepaiH COKeC CaHBIMEH
RAID 0 cenimpuinirine neitin Temenzeiai (sFHM, N >KajaH IUCKIHIH CEHIMIiTIriHEH
Gipmiama temeH). JKubIM/IbI TOJBIKTAl! KaiiTa KajmblHa KeNTipyre IeiiH icTeH mbIFy 00i1a
KaJica HeMece Tarbl Jia Oip JUCKiHI OKy KaTewiri KaiTta KajmblHa KeaMeiTiH Goca, oHaa
KHUbIM OY3bUTAAbI JKOHE OHAAFbl JCPEKTEp OMCTTeri OficleH KaiTa KajrmblHa
kenripinmeiini. RAID Reconstruction (apteikreik eceOinen RAID nepekrepin Kaiita

67



KQJIIBIHA KEJITIPY)YpAICi, MTUCKi ICTEH IIBIKKAH COH Y3IiKCi3 KOmTereH caraT OoibIHA
JICKiIeH OKYJIBIH KapKBIHIBI XKYKTEeMeCiH TyasIpansl, RAID 5kxyMBICBIHEIH KOpFaIMaraH
OCHI a3 FaHa Ke3CHIHJC KallFaH JHMCKUIepHiH KaHaail ja Oip iCTEH IIBIFYBIH, COHJA-aK
cold data (;>kuBIMHBIH o/IE€TTET] JKYMBICHI KE3iH/Ie alfHAIBICIANTHIH IePEKTEDP, MYPAFATTHIK,
JKOHE  ONCeHAINIri a3  JepeKTep)KUBIMBIHIA OKY[ABbIH OypBIH  aHBIKTaJIMaraH
JKaHBUTBICTBIH aHBIKTAybIH TYABIPYBl MYMKIH CKCHIH Ha3zapfa YCTaFaH JXOH,0y1
JIEpEKTEp/Ii KaiTa KaIblHA KEITIPy Ke3iHAeT ToOyeKelIi apTThipansl. [laiinananpuiaTeia
JICKLUIEP/IiH €H a3 CaHBbl YIIKE TCH.

RAID 6 RAID 5 ykcac, Oipak CEHIMIUIIKTIH ©Te¢ >XOFapFbl JOpeXKeciHe WHe,
0aKpIIayIIbl KOCHIHABUIAD €Ki JUCKIHIH CHIMBIMIBUIBIFBIH OeJeni, TYpJ alropuTM
OoMbIHIIA €Ki KOCHIHABIHBI ©3iHe apTambl.  Aca KyarTsl RAID-koHTposiepni Taman
ereni. Exi mucki Oip Me3riijie icTEH MIBIKKAH COH XYMBIC KaOIICTTLNIrH KaMTaMachl3
eTelli — ecelliK iCTeH MIBIFyJaH KOpray. YHBIM YIIiH JXKUBIM €H a3bl TOPT JHUCKIHI KaKeT
ereni. Onerre, RAID 6 maiinanany RAID 5 ykcac kepceTkimTepiMeH CalbICTBIPFaH
Ke3Zie MUCK ToOBl eHmipiMmiumirinig mamameH 10 — 15%- keMireHiH TyIbIpaabl, Oy
KOHTPOJUICp YIUiH OHJCYIiH YJIKCH KeJeMiMeH miapTrairaH (9p TONTaMaHbl jKa3FaH
Ke3Jlc KONTEreH JHCKI OJOKTaphIH OKBIN IIBIFY JXKOHE KalTa jka3y, COHMaif-ak eKiHIII
0aKbLIAYIIBI KOCBHIH/IBIHBI €CEITEY KaXKETTLIIT).

RAID 7 — Storage Computer Corporation ripkenrex tayapiblk mapkacsl RAID
JKEKe JIeHreli 0obin TaObIMaiabl. KUbIM KYphUTBIMBI MBIHAAK: N - 1 AUCKIiIepiHIe
JIEpEKTep cakTajiaabl, Oip JMCKI >KYNTHIK TONTAMAaHBI KAaTTay YINiH MaiilalaHbUIaIbL.
Jluckineri >xa30a >kelen JKaIbIHBI MaiJalaHyMEH >XK0S5apbl JKbUIIAMIBIK OydepiHe
aybICTBIPBUIA/bI, KABIMHBIH 631 MIHICTTI Y3IIKCi3 KOPEKTCHAIPY KO3iH Tajiam eTeli;
KOpPEKTCHIIpy/Ie Kiipic OOJFaH yKaFaaiia 1epeKTep 3aKbIMIaHA IbI.

RAID 10 — aitnanaeipbiiras xubiM, aepekrep RAID 0 cuskrhl, OipHeme auckire
OipTinzen jka3bputagbl. Bysl KypbIabIM, CErMeHTI jKekellereH Juckinep opHeiHa RAID 1
JKUBIMBI OoJibIn TaObuIaThiH, RAID O Tuminmeri skubiMabl KaMTuabl. ColikeciHime OV
JIeHreiieri KUbIM eH KeMmi TepT muckifeH Typysl Tuic. RAID 10 sxorapbl Oy3butyra
TYPaKTBUIBIK TICH OHAIPIMIUTIKTI KAMTHIBI.

Kaszipri kontpomtepnep RAID 1 vymiH >kacelpy OOHBIHIIA OCBI peXimIi
naiananajpl, SFHU, Oip MTUCK HETi3ri, eKiHIIiCi — aifHanIMa, JepeKTepi OKy cosiapIaH
anma-ke3ek kyprizineni.Kazip RAID 10 xone RAID 1+0 — muckinepai aiHamasipy
anicinig Oip TypiHiH Typii aTaysl gen aiityra 6omansl. RAID 10 nepekrtepni cakrayra
apHaJFaH eH CeHIMIi Typi zen KaObuigay — Karte, cebedi ocwl meHreiiaeri RAID vy
JCKINEpPAiH JKapThIChl iCTEH IIBIKKAH Ke3[e ISpeKTep TYTACTBIFBIH CaKTay MYMKiH
eKeHiHe KapamacTtaH, Oip aifHamaplpy >KyOBIHIAFbI €Ki JHUCKI iCTeH MIBIKKAH Ke3Ze
KaHTBIMCBI3 Oy3bLTY GOJajbl.

Cranpaprra cunatrairan RAID 0 — RAID 5 6asansik aeHreiinepines 6acka, RAID
1+0, RAID 3+0, RAID 5+0, RAID 1+5 OGipikTipiareH aeHreWnaep ae KOJAAHBICTA,
onapnsl TYpii eHpipyurinep e3 aerennepiniie tycinaipeai: RAID 1+0 — aitnannsipy
kKoHe anMacteipy yinecimi, RAID 5+0 — 5-nenreit Tombin anmacteipy, RAID 145 —
RAID 5 aiinanapipy *yObIHaH.

Bipikripinren aeHred apThIKIIBUIBIK peTiHAe HelieHeni, cebebi 03 «aTa-aHaChIHBIH»
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keminimikrepi: RAID 5+0 peHreitinme anmacynslq naiga OONysl, OFaH CHIKAHIAW
CEHIMAUTIKTI Kocmaijpl, Oipak eHIIpIMAUIIKKE >KarbiMAbl bIKMan ereni. RAID 1 +5
JIeHreli eTe ceHiMIi, Oipak eTe JKbUIJaM €MeC, COFaH Koca OTe YHEMCi3: TOMHBIH
M aTbl CHIABIMIBUTBIFGI TUCKIHIH KOCBIH B! CHIMBIMIBUTBIFBIHBIH JKaPTHICHIHAH a3.

BipikTipinreH »XKUBIMAAFB KATTHI AUCKIJIEp CAHBIHBIH ©3TEPETiHIH alTa KEeTKEH JKOH.
Meicans: RAID 5+0 ymin 6 Hemece 8 karthl mucki, RAID 1+0 — 4 ymin 6 Hemece 8
KATTHI JUCKI KOJIIaHbLIa b

RAID crangapTHIHBIH CaJIbICTRIPMANIBI CHITATTaMack! 3.1. KecTee KenTipinrex.
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3.1. kecte. RAID cTanmapTTapbiH caJbICTBIPY

. Tuimai  [By3siayra
Jlenre |[luckinep o ..
9 CBIUBIMA [TYPaKTHLT APTBIKIIBUTBIK Kemmrinikrep
i CaHbI -
BUIBIK BIK
Kes sn HKox bapriama OTe ToMeH
0 |kenren
OHIIPIMILTIK CeHIMIITIK
1 2-1eH Sn/2 1 auck**  DKorapsl ceHiMainik
Oacrarl, [CH OHTIPIMILTIK
KV, . .
¥ JTMCKI KeHicTiriHiK
KyHbl N ece apThIK
1E | 3-ren Sn/2 |1 guck** .
bacrarl, lepextepain
TaK KOpPFaJIybl )KOFaphbI . o
PKOHE JKaMaH eMeC JTMCKi KEHiCTIriHIH
OHTIPIMIIITIK KyHbl N ece apThIK
4-Ten Sn/2 1 muck
10 bapeiaiia . s
Gacrar, PbIIIa - JIMCKi KeHicTiriHig
HeMece|  yeyn OHIIPIMILTIK JKoHE oTe| ' . .
) ... 7 lexi ecemik KyHBI
01 PKOFBIPFBI CEHIM/ILTIK
° S so-1) ! e 'Y HeMLITIK, JKOFaphl RAID 0 xone
Gacran CeHiMHiHiK’ P lenaipiMaiTirinen
16-fa A ToMeH
mattin s - __
50 | 6-pmam o o = |l muck  Korapsl ceHMITimiK
Oacram, |~ bKOHE OHIIPIMALTIK DKorapsl KyH xoHE
KYIL, KbI3MET KOPCETYIiH
KYpIemiiri
5E 4-ten S(n-2) 1 nuck  |YHeMainik, )orapsl
Oacran CEeHIMIITTIK, Omtinivinici RAID
bkpUITaMabIFsl RAID HAIPIMIUIITT
0 >xome 1
5-TeH apTBIK .
TOMEH,pe3epBTiK
PKHHAKTAYIIBI
raiiacel3 aifHayaa
PKYMBIC iCTEIi J)KoHE
Tekcepinmeiii
SEE 4-ten S(n-2) 1 nuck
Gacran IpKimyneH keifin Ounpipimainiri RAID
nepexrepai xbpuiaam |0 xoHe 1
[PEKOHCTPYKIHUSIIAY,  [TOMEH,pEe3epBTiK
YHEMJITIK, )KOFapbl  pKAHAKTAyIbI
CEHIMIIIK, maiiaceI3 aiHay1a
pkplIamMabirbl RAID Shymeic icreii skoHe
TOMeH TeKcepiMe i
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3.1 kecmeniy conbl

Juckin | Tuimmi  |By3sutyra

eHre . .
é[ H ep CBIHBIMA [TYPaKThUI APTBIKIIBUIBIK Kemmrimix
CaHEBI BUIBIK BIK
6 4-ten | S(n-2) [2 ouck
Oacran 'YHemminik, Oapbiama |Ouaipimaitiri RAID
CEHIMIITIK 5 ToeMeH

60 | 8-mem [S(N-2)/12 |2 omcx**  |Ote xorapsl

Oacrarl, CeHiMTLITIK Korapel KyH xKoHE
IKYIT YHBIMHBIH
KypAemiiri

* N — KUBIMJAFBI JUCKIIEP CaHbl, S — €H Killli TUCKIHiH KOJeMi.
** Gip alfHAIBIPY HICTIH/IE TUCKIICPIiH OapIbIFbl iICTEH MIBIKKAH/Ia aKITapat
JKOFaJIMatIb! .

XKemnine nepekkopasl Oeny Oackamra BapHaHT OONBII TaObLIAIBI, OFaH JKENiJeri Ke3
KEJI'eH KOMITBIOTEePICH KOJDKETIMILTIKTI KAMTaMachl3 eTyre 0oaib.

OnTukalbIK AMCKiJep AepekxaHachl («poOOTTaHIBIPBUIFAaH JepekxaHay, CD-
xoHe DVD-nepekxana, Jukebox nemece ueiinmkepiep) — OipHelle KOMIAKT-AUCKTEH
JKY3ZereH KOMIIaKT-IMCKire AeifiH e3iHe aKmapaT CakKTayIbl CHIHABIPATHIH, CAKTaybIH
imki guckini sxubiMbel; CD/DVD-ne Tikenei 371eKTpOH/IbI KOLIipyY YIIiH OHIaFraH BUPTYall
KOMIAKT-JUCKIIEpAl KOJJam OThIpyFa MYMKIHIIK Oepeai, aid KipiKTipiireH KaTThl
JIUCKiIHIH KOMETIMEH — OHJIaFaH OHE JKY3lereH rurabaiTka aeifis.

AKmapaTThl cakTay YIIiH JKENUIK TeXHOJOTWsIapasl NaljanaHFraH Ke3le TYpii
aknapammolk KOUMAaHbl — KOITETeH IIIKi )SHE CBIPTKBI KO3/epAeH KaJbINTajlaThlH,
skanmeitanran  gepekkopabl  (Date Warehouse — DW)konpanamsl.  AKIaparThik
KOWMaHBIH HETi3ri MakcaTbl — op THITI JEPEKKOpJa YCTAlaThIH JAepeKTepii OipiHraii
JIOTHKAJIBIK YCBIHYIBI HEMece KOPIIOPATUBTIK JepeKTepaiH OipiHrail yiriciH kypy. byn
TYPJi CHIPTKBI OHE iIIKI KO3IepJCH KaJbINTACAThIH JCPEKTEPi caKTay Kejici 00mysl
MYMKIiH.

DJIeKTPOH/IBI AKIAPATTHIK pecypcTapabl cakray xone SAN (Storage Area Network)
THUINTI Oepexmepdi cakmay dicenici yuiin KonaaHaapl. MyHIai sxeninepai Kypy OacTankpl
eJIeyJIi IIBIFBIHAAP/IBI KAXKET eTe i XKoHe opAailbIM aKTamMaibl.

AKnapaTThl ©HJAEY MEH CakTayIblH IIaFblH JKOHE OpTalla OPTAIBIKTaphl YIIiH
KOPIIOPATHBTI JKENiIepiH/e oAeTTeriiel, JIOKal jKellie KYMBIC ICTEHTiH KoHe Typii
KEJIIep MEH JKYMBIC CTaHIMSUIAPBIHBIH YIKESH CaHbIHA KOJI )KETKi3yAi KaMTaMachl3 eTyre
apHasiran Mamanganasipsuiran NAS-cepsepiiepin (Network Attached Storage) xewinen
KOJIIaHa bl Omnap JKaJIIIBI MaKCcaTTaFbl cepBepIiepai SKIMIIITIKTE Y,
YHIeCIMIITIriH, KipIKTIpY /Il JKoHe TepeKTepAiH 30 KUBIMBIH CaKTay/Ibl XKYy3ere achbIpabl.
MyHpait cepBepiep cakTayIblH ASCTYPIi XKyieci CeHIMIUIINIHIH CTaHAAPTTHIK ACHTeHiH
KamMTaMachl3 eTe/li, COFaH KapaMmacTaH, CTaHAapTTBIK OKEIUTK XaTTaMasap/biH
apKachIHAa, OJlapAbl OPHATY JKOHE MaiifanaHy onaeKkaiina onaidl. Oman Oacka, onap eH a3
KiZipiclieH OKyZAbIH (Ka3y))KOFapbl KbUIIaAMIbIFBI KAMTaMAachl3 €Te/Ii.
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®aem-xan (flash-memory) — Gip yakbITThI OlIepaTHBTI ka1 )KOHE KaTThl MArHUTTI
JIICKI TOPI3i KaTThI JACHEN, MANAOTKI3TIIMTI SHEPTUAFa TOYeJICi3 KalTa Ka3bUTy JKaJbl.
O GipHelre peT OKbUIa anazbl, Gipak MyHIal jkagKa TeK MIEKTeyJli FaHa CaHJbI JKa3yFa
Gomanel  (eH ke0i — mramameH MWUTHOH wuki). KaidTa a3ybl — JHCKeTa HeMece
ONITHKAJIBIK JUCK KoTepey KaOllIeTiHeH aHaFypiibIM YiKeH,imamMameH 100 MBIH UKL
KeTepeTiH (urem-kan tapanrad. Kemmeni Oemmekrepaiy 60iMaybl, Oip apTHIKIIBUIBIFGI
OOJIBIT TAaOBLIAbI, COHIBIKTAH KATTBHl JUCKUICpAEH albIPMAIIBUIBIFEI O aca CEeHIMII
JKOHE KMHAKEL

O3iHIH JKMHAKBUIBIFBIHBIH, KBIMOAT eMeC KYHBIHBIH JKOHE OSHEPrUsHBl a3
TYTHIHYBIHBIH apKacklHAa (ient-xkan MuQpIIbK TaChIMaIbl KYPhUIFbUIapaa: GOTo- XKoHe
OeitHe kamepanapna, nukrodonmapaa, MP3-mueepnapna, KJAK, ysner teredonnapna,
cMapToHIapia >oHe KOMMYHHKAaropilapia KeHiHeH maimananblianel.Oman Oacka,
TYpJi KypbUIFbUIapiaa (Mapuipyruzatopnapaa, marbin ATC, npuHTepnepae, ckaHepe,
MOZeMJe, TYpJi KOHTpOJIepAe) Kypamjaac MporpaMMaiblK KaMTBIM bl CaKTayra
MyMKiHAIK G6epeni. Conrbl ke3ne auckerrep MeH CD-Inuckiepi BIFBICTBIPBIN MIBFaphII
tactaraH, USB- duem-xkunakraysimrap («duemkay, USB-apaite, USB-muck) ke
Tapanyzna. byrinri xyHzeri ¢urem->kaq KOpBIHIAFbl KYPBUIFBUIAPBIH HETi3r1 KeMIILTr
KaTTBI IUCKJIEP/Ii HAPBIKTAH BIFBICTHIPA alIMayna, Oara/KeJIeMHIH KOFapbl KaTBIHACHI, OYJI
nmapameTp KaTThl TUCKIpeaeH 2-3 ecere achin Tyceai. OchiFaH 0aiIaHBICTBL, 0y OaFbITTa
JKYMBICTap JKYPri3imim jkaTca Ia,Quiel-KMHAKTAYBIITHIH ayKbIMBl THIM YJKEH eMec.
TexXHONOTHANIBIK  YPIIC ap3aHaayna, OocekeNecTik Kymiewae. SSD-KHHAKTaybII
BUHYECTEP CHUSKTBHI EKIiHre, 0aCTHEeKTI TYpFBUIAHABIPYFa YaKbIT JKOFAITIANIBI, ajaiia
Oyt ynrinep Kasip ThIM KbiMOaT. Onenr-xaja ysambIK el aTajlaTbhlH KaJKbIMa JKaIrlllaMeH
TPaH3HUCTOpJIAp >KUBIMBIH/A aKMapaTThl cakTaigsl. bip AeHreimi yYSIIBIKTHL ToCTYpJi
KYPBUIFBIIap/Ja COJapJblH OpKaiichichl Tek Oip OWT akmapaTTel cakrail amaael. Kem
JIeHT el YAIBIKTE KeHOip jkaHa KYpbUIFbLIap

Oreur-xan (3.4 cyper) ROM (Read Only Memory) »ajisiHaH Tapuxu Tapaibl
sxone RAM (Random Access Memory)ykcac sxymbic icreiimi. Jepekrep omepaTuBTi
JKaJKa YKCaWTBIH KaJ YAIIBIKTapbiHaa cakranaasl. OnepaTrBTi jKaaATaH albIpMaIbUTBIFbI
KOpEKTeHIIpy Ko3iH COHIIpreH Ke3ne (Qiem-kaaTaH IepeKTep KoraiaMaiiner. dierr-
JKaJTa JJIEKTP TOTHIHBIH KOMETIMEH JKEKEJIEreH VAIIBIKTHI OIlipy MYMKIiHIIr Oap. Op
YIMIBIKTEL OIIIPYy OFaH jKaHa aKkmapaT jKa3FaH Ke3[e aBTOMATTBIK TYpJE OpBIHIAIaIbl,
SFHH KaJFaHIapblHa THICTIeH,Ke3 KENreH YSIIBIKTAaFbl NEePeKTepAi e3repTyre Ooiasl.
Ouripy nporenypackl SAETTE jKa3y IPOLEAypachlHAH MaHbBI3Abl y3arbIpaK OoJiajbl.
dren-ka ONEpaTHBTI KaJ CHAKTHI JKEKeJereH OWTTepMEH emec, ail OJIOKMeH Kaiita
a3pltaapl. Dnent-xkaa onepaTHBTI XKaaKa KaparaHaa eqayip 0asy sKyYMbIC icTeii jxoHe
KaiiTa jka3y OUKITiHIH caHbl OOWBIHIIA IIEKTEYIepi OOJaIbL.

drem-xKaaKa KasbUIFaH aKmapar eTe y3aK yakpIT cakraiaybl MyMKiH (20 xbuigaH
6acran 100 xbutFa feiiiH) XKOHE eIoyip MEXaHHKAIBIK KYKTEMEHI KeTepyre Kabimerti
(xomiMri KaTThI AUCKIIEP YIIiH MIEKTi pykcar eryaeH 5 — 10 ece apThIK).
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Lexar

Professional mm 0 .
600X | Transcend Kingston

PR ¥ Lock

2.5y - [l e

UDMA ADAPTER

3.4. cyper. Drem-xan

Ornem-xaareiy KatThl qucki MeH CD-ROM >kuHaKTayBINIBIHBIH aJIbIHIAFBl HET13T1
ApPTBHIKIIBUTBIFE  (hIIEHI-)KaJ] JKYMBIC ICTEICH YaKbITBIHAA DHEPTHSHBI OXKENTeyip a3
TyThIHAb! (mamaMer 10-20 ece jxoHE oJ1aH aca).

CD-ROM «kyphUIFBUIApbIHIA, KATTHI JHCKTE, KacceTasa yKoHe 0acka 1a aKmaparThl

MEXaHUKAIBIK TachIMaJJaybllliTa DHEPTUSHBIH KOm O0eliri OChbl KYpBUIFbUIApIbIH
MeXaHHUKalapblH KO3FajbIcKa KenTipyre kereai. Onan 6acka, uiem-xaa kenrtereH dacka
MEXaHHUKAJIBIK TaChIMaJIJIaFbIIITapFa KaparaHaa >KMHAKBI.
SSD :kapThuiaii eTkisrim sxumHakTaybimbl (Solid-State Drive) — MexaHHKaIbIK
OeJikTepi KO3FAJIMAaNTBIH JHEPro TAYelNCi3 KalWTa »a3aThlH KOMIIBIOTEPIIIK JKaatay
KYpBUIFBICHL. OHBI JIUCK JIeTl aTtay Jypeic eMec, elWTkeHi SSD KypacThpbIMBIHIA Tam
MYHJIai JUCKIJIep KOK, dKHHAKTaybI (Ieri-kaa CHIKTHI YKaJbIHBIH MUKPOCYJI0acklHaH
JKOHE KOHTpOJUIepAeH Typansl. JHeproroyenai (RAM SSD) xone sHeproroyescis
(NAND nemec Flash SSD)xanrapasl naiinamaHyra HETi3elAreH XapTbUlail eTKi3rinn
KUHAKTAYBIITAPbl 01Ty KaXKeT.

Conrpliap kejereri 6ap azipaeme 6obin Tadbutagsl. Keitbip tannaymsuiap NAND
JKapThUIail OTKI3TIMI JKUHAKTAYBIITAphl KakblH kbuiapaa (2011-2013 xok.) KaTTel
MarHUTTI JAMCKiNe YKMHAKTAybBIIITapJaH HAPBIKTHIH Oipa3 yJeciH KaWTapbln ajaabl Jel
ecenreyne. 2009 KbUTFBI kai-KyH OOWBIHINA >KapThUIail OTKI3Till KWHAKTAYBILITAP
MaMaHJaHJBIPbUIFAH  €CeNTey IKyienepAe KONIAaHBbUIFaH, >KUHAaKbl HOYTOYKTiH,
KOMMYHHKaTopiap/a xoHe cMaprhonaapaa (mbicaisl, Heroykrap ASUS Eee PC, Acer
Aspire One, Apple, Samsung, Lenovo ¢upmanapvineiy Hoyméykmapwl) Keioip
yaeinepinoe KoIOaHBLIRAH. CoHpaii-ak, JKapThUIall OTKI3rill >KHHAKTAYBIIITAp
XaJblKapalblK FapbILITHIK CTAHLMALA 1A Ak 1anaHbuIa bl

Dueprorayerci3 xaarel (zepoec komnblotepain OXKK-na xonpaHbuiateiHaai, Typa
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COHJail), Mainanany OOWBIHINA KYpBUFaH Oy KMHAKTAYBIIITAP, ©T€ KBUIJaM OKyMeEH,

JKa3yMeH JKOHE aKmapar i3geyMeH cunarTtananbl. OHBIH 0acThl KeMIIITIrbKOFaphl KYHBI

(1 T6aiit yiuin 80-uen 6actan 800-xe aeiiinri AKII nomn.). Onap Heri3iHeH JepeKKOPAbI

OackapyablH ipi >KyHenepiHiH XoHe KyaTThl IpaduKaiblK CTaHIMSUIAPABIH KYMBICHIH

JKBUIIAMIaTyFa apHaidraH. MyH7mall >KHHAKTayBIITAap, ONIETTe KOPEKTeHIIpy Ke3i

JKOFaJIFaH Ke3Zle JepeKTepi cakTay YIIiH akKyMyJISTOPMEH, ajl aca KeIMOaT yiriepi —

PEe3epBTIK JKoHe (HeMece) OIepaTUBTIK KeIipy xKyiienepiMeH a0 IbIKTaIFaH.

MyHpaii xuHakTaybITeiH e3reure Typi RINAMA-auck Gonbin tabeutans;, RAM-
JKHHAKTAYBIII POrpaMMAachIMEH JKBUIIAM JKEJIUTIK KOCHUIFBIIINEH KOCHUIATHIH eKIHIII
JK. MyHnaii KOMIIBIOTep MaMaHJaHABIPBUIFaH MICMIIMHEH MKENTEYip ap3aH, AepeKTepai
CBIHH JKOFaNITy KOBICMITIAJIApBIH (A TaiaJIaHyFa YCHIHBUIMAHIBI.

Dueprorayenai xaarel mainananyna kypburaH (NAND SSD sxuHaKTaybIITaphI
OCBI JKaKbIHJAa FaHa maiga OoJel, Gipak KYHBI aca TeMeH GoiybiHa GaimadbicTel (1
I'GaiiT ymrin AKII 2000 $) cenimMzi Typie HapbIKTHI jkayian amgsl. Ochl yakbITKa Heiin
OKyJIa JKOHE jKa3yla IOCTYPJi JKUHAKTAYBIIITApFAa MaHBI3Jbl KCHITIN KalaThiH, Oipak
MYHBI aKIapaT i3[ey/IiH KOFaphl KbUIaMIBIFBIMEH (ONEpPaTHBTI jKaJl KbULAAMIBIFBIMEH
CaJIBICTBIPBLIATHIH)OPHBIH TOJITHIPaThIH (dcipece oKy ke3inae). Kasip flash oky men xasy
JKBULIAMIBIFBIMEH, JOCTYPJi JKMHAKTAybIIITapMEH CAJBICTBIPBUIATHIH KATTHI JICHENI
JKHHAKTAYBIIITap IIBIFAPBUIya JKOHE ONapIbl MaHbBI3IBl Oachlll 03aThIH YITLIEp
a3ipieHyne. MyHpmail SKMHAaKTayblIITap INAFblH KeJEMICpMEH JKOHE HSHEprHsHBI a3
TYTBIHYMEH CHITIaTTaJIabl.

Kammut ouckinepmen canvicmolipeanoa Jrcapmuinaii omKizeiu
AHCUHAKMAY BIUMADBIHBIH APMBIKUUBLIbIZbL .

B KBUDKBIMaIIBI OeTiKTepiHiH OonMaysl;

B OKy pexiMinae 85 Mkc kimipic, xasy peximinme 115 mkc (50 HM — TeXHOJIOTUSIIBIK
ypaic);

B OKy pexiMmiHae 65 MKC Kifipic, a3y peximinae 85 Mkc (34 HM — TeXHOJIOTHUSIIBIK
ypaic);

B OKy MeH »JKa3ylblH O>KbUILAMJABIFBI HHTepdeiicTiH oTKi3y KabijeTiMeH >KoHe
KOJIIAaHBLIATHIH KOHTpOJulepMeH raHa mekrenred. Cousiven, OCZ RevoDrive X2
0Ky JkbL1IaMabIFbI 740 Mbut/c xone 730 Mbut/c neitin xa3y KbUlIaM/IbIFbIHA HE;

M KyaT TYTHIHYABIH TOMEHJIITI;

M KO3FajJaTblH OONIKTepPIeH J>KOHE CAJKBIHAATATBIH IKEIJICTKIIUTEPJCH IIBIFAThIH
HIYZBIH MYJI/IeM 0OJIMaybl;

B KOFapbl MEXaHHUKAJIBIK OEPIKTIK;

B KYMBIC TEMIIEPATYPAChIHBIH KEH ayKbIMBI;

B (QaingapapiH OpHanacysl MeH (parMeHTaluusIChlHA KapaMacTaH, OJNapAbl  ecenTey
YaKbITHIHBIH TYPaKTBUIBIFbI;

N [IaFBIH ayKBIMIIBI OJIIIeMepi )KOHE Maccachl.

Kapmuinaii emxisziw scunaxmaybiuumapovly Kemuinikmepi:

W Kaiita jka3y LMKIIHIH IIeKTeysi caHbl: koaimri ¢uem- xxan mamamern 10 000 ecere,
xanreiH (SLC) cusikrel KeimOateipak Typiepi 100 000 aca nepekrepai kasyra
MYMKIiHIIK 6epei;
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m | ['Gaiit ymiH xorapsl KyH (1 T'6aiiTKa KaTThl JUCKI YIUiH IIaMaMeH 8 LEHT Ke3iHae 2
noJut. 6acran);
SSD-xuHaKTayBIITap KYHBI CHIMBIMABLIBIFBIHA Oapa-0ap, TocTypii KaTThl JUCKIEp

KYHBI

m SSD-nepaiH KyHBI CHIMBIMABUIBIFBIHA TiKeJIeH IPOHOPIIHOHAIABI, all ACTYPII KaTThI
JICKLUIEPiH KYHBI TUTACTHHAJIAP CaHbIHA OAiIaHBICTHI )KOHE TUCKIIIK KEHICTIKTI YIFalTy
apKBLIBI Oasty ecyJe.

JKYMBICTBIH MaKcaThl - OKIKTeyHIi, JaMy TapuXbBIH JKOHE aKIapaTThIK CakKTay
KYPBUIFbITTaPbIH OPHATACTHIPYABI TYCIHY.

K¥MbICTBIH OPBIHIAJY BAPBICHI

1.Karkpor maraurtik auckinepaeri (KMJXK) sknHaKkTaypImn KypbUIBIMHBIH CYJI0aCBIH
JKacaHbI3 JKOHE KYPBUIBIMHBIH HETi3ri ameMeHTTepin oOenrineriz. KM/IK-HbH 6apibik
TYpJiepi )Kaiinel alTeIHEI3. Ci3 KapacThIpaThIH YTl KaHJal THITKE jKaTaabl?

2.Karrel muckTe OeiiHeneHreH TaHOAmaMaHbl KapacThIPbIHBI3. TaHOamaMaHbIH
JiepeKTepin 3.2 KecTere CHri3iHi3.

3.Marnurtik guckreri KMJIXK >kuHaKTaybIITH OOJIIEKTEHi3 JKOHE KYPBUIFHIHBIH
CyI0achIH JSNTEepre KypacThIphIn caibIHbR.IlmacTHkK Koprmyc IeH JAWCK apachklHzaa
epHeKTenMereH marepuan He yuriH Kaxer? KMJDXK Typnepi skaitner aiiteiabi3. Kanmai
cebenrepre OaliTaHBICTHI Ka3ipri Ke3/e ofap MmaiiianaHbuIMaier?

4.D-ROM  >xeTeKTeri OINTHKO-MEXaHHKAJIBIK OJOKTHIH KYPBUIBIMBIH CyjI0a Typhe
OciiHeneHi3. ONTHKANBIK OWUCKTEPAIH KaHAal TyprepiH Oimeci3, oxap Kamait
XKBIpaThLUIaIbI?

S5.XKericnelTin aepekrepai eHrizim3.3 KecTeciH MOTIHIIK CaHAIBIKIC HeMece
JonTep/e Kaifta canbiHbi3. byian KaHmai HOTHKE skacayra 0omaasl?

6.bonamarsl 6ap AepexTepai Tacylusl )KOHiHJe, FaJaMTOpJAAH 13IeyIIi Kyie apKbLIbI
TaOBIHBI3. AJTFaH aKIAPaTThI YJICKTPOHIBI €CEIKe EHTI3iHi3.

7.Hycka OofipiHIma ecenrepai memiHi3.Ecentey >kypri3y YIIiH MOTIHIOIK CaHAIIBIKIE
(hopmynamap KypacTelpyra KeHec Oepemis.

3.2.xecte.BuHYecTep TaHOANAy AepeKTepi

. . Kaprix
Ounipymi HEI TP Moneni IO ITTHI bydep . Kememi /lucire
bupma Geiici KoJieMi p caHbl
MHTIKATOP
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3.3. kectre. ATK yuuin nepekrep/i TacymiblIapAbIH TAPUXbI

|AJTFaIIKEI
Kunakraysim HYCKacbl [Naiinanany yaksITbI AKIapaT KeJeMiHIH eKTelyi
[IIBIFY JKBLIBI
TlepdoTacma 1920x
1980sxbu1bIH OpTackiHaH GacTar
InaiijaJaHbUIMAai bl
1920x
1980sxbu1bIH OpTackiHaH GacTar
Ilepdoxapra (puc. 3.5) i aaHBUIMAi b1
MarsutTi Tacma 1952x AKOaparThl OHAIPICTIK TYpAe
naiiganany yuid Oyringe
BV IENEN IS ENLS
Hkemai MarHuTTIiK TUCKTEP 8 1971 19805KBUIBIH COHBIHAH
naianaHbUIMAai bl
5,25" 1975
1990 xpu1naH naigaTadbUIMA bl
3,5" 1981
Byrinze eTe cupek maiiaanaHbuia bl
1973 [Naiinananeians
KaTThl MArHUTTIK JUCKTEP
(3.6¢yp.)
CDR-nuckrep 1988 IMaiinanankIna e




Direnr-xab 1988 TTaiinanansuiagsl
Mini Disc 1992 TTaiinanaspuIMalige
DVD 1996 TTalinananbiiaasl
CD-RW 1997 [Taiinananeuiaas
Blu-ray Disc 2000 [aiinanaspuia s
SSD 2008 [Maiimananbiagst




1 nycka
I.MDTR xkartel auckTiH MoOaiT/cekyHaTa nepekTepal xioepy
KBUIIAMJIBIFBIH  ecenTeHi3, erepae SRT konmarbIHAarel CEKTOP
canbl 7-re TeH 6osca, RPM nuckrepiHiy altHamy KbUIIaMIBIFBI 73
MBIH. 00/MHH, cekTopaeri OaitTrap cansl — 512 . HoTrkeni canabl
OYTiH caHFa JCHiH XKYBIKTAI aJIbIHBI3.
2.Huwmnapain C canblH ecenTen MbIFapbiHbiz,erep HDD
KaabeIHBIH KesieMi 60 I'6aiiT 6osca,6actuek canpl H = 546, cexTop
S cannr 150
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3.5.cyp. Ilepdokapra

2 HyCcKa
1.RPM-HiH MBIH. 00/MUH JUCKTEPIIH alfHATY >KbUIIaMIBIFbIH
ecenteHis, erep SRT >xonareiaeiH canbl 100 TeH 6o1ca, MDTR
KATThl TUCKTIH JAepeKTep Kioepy kpuiaamabrsl 12 Moaiit/c,
cekTopzeri 6ait cansl — 512.2KayaObiH OyTiH caHFra 1eiiH
JKYBIKTAIl AJTBIHBI3

79



3.6. cypeT. MarHuTTI KaTKBLUT TUCK

2. HDD >xanbIHBIH Kalbl KOJIEMIHECENTEll IIbIFAPbIHBI3 , €rep
mHap cansl C = 185, 6actuek canbl H = 370, cexropnap caHbl
S = 150. )KayaOwia OyTiH caHFa JICHiH KYBIKTAIl aJIbIHbI3.

3 Hycka

1.SRT >xonarplHIAFbl CEKTOpJIAP CAHBIH €CENTEI IIbIFapaHbl3,
MDTR KaTThl AUCK KaiblH ACPEKTEp eTK13y xbuiiamaprsl 10
Mobaiit/c TeH 6onca, RPM muckinepinin ailHamy >KbUIIaMIBIFBI 73
MBIH. allH/MUH, ceKTopae 6alT canpl — 512.

JKayaObIH JKyBIKTaI aTbIHBI3.

2.HDD 6acrtuektin H canbia ecenten cekropap cansl S = 150.
JKayaObia OyTiH caHFa JIEHiH )KYBIKTAI aJIbIHBI3.

4 Hycka

I.MDTR KaTThl JOUCKTIH JEpeKTep Ki0epy KbUIAaMJIbIFbIH
Mbaiit/c ecenrten mbirapbiHa3, erep SRT jkonarbIHIAFBl CEKTOP
caubl 150 TeH Oomnca, RPM nuckrtin aifHanmy xeumgamiabirsl 10
MBIH. alfH/MUH, cekTopAa OalT cansl — 512. JXKayaObIlH KybIKTa
aANIBIHBI3

2.HDD >xanapIHBIH KaNmbl KOJEMIH eCenTeN HIbIFAPBIHBI3, erep
mmHAp canbl C = 4, 6actuek canbl H = 8, cekropiap canbl S =
150. )KayaObia OyTiH caHFa JEHiH KYBIKTAIl aJIbIHbI3.

5 Hycka

1.MDTR KaTThl JOUCKTIH JEpeKTep >KiOepy KbUIAaMIbIFbIH
Mobaiit/c ecenten mblFapbiHb3, SRT KonarbiHAa cEeKTOpIap CaHbI
32 Ten Oonca, RPM paucrepiHiH aifHaJly >KbUIAAMIBIFBI 68 THIC.
allH/MMH TeH, cekTopnarbl OalT canbl — 128. XKayaOGpiH OyTiH
CaHfa JICHiH KybIKTAIl aJlbIHbI3.

2.Humuuaapain C  caHblH  e€cemnTen  IIbIFApbIHBI3,  erep
HDD »xanpinsiH sxannsl keneMi 120 I'0aiitka TeH 0oiica, 6acTHEK
H canbl = 546, cextopnap canbl S = 250. XKayaGbin OyTiH caHFa
JIeHiH KYBIKTAIl aJIbIHbI3.
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6 Hycka

1.RPM nuckTiH aifHaITY KbUIIAMIBIFBIH €CETITEeIT IIBIFAPhIHBI3
MbIH. aifH/MuH, eper SRT xonarbiHgarel cekTopiiap canbl 250
TeH, MDTR KaTThl TUCKTIH AepeKTep KiOepy KblIaaMAbIFel 15
Mobaiit/c TeH, cekTopaarsl 0aiT canbl — 1 024. XKayaObiH
JKYBIKTAI aJIBIHBI3.

2.HDD >anbIHBIH >KaJIbl KOJEMIH €CENTeN IIbIFAphIHBI3, erep
numuHAp canbl C = 285, 6actuek canbsl H = 470, cektopiap caHbl
S = 158. )KayaObia OyTiH caHFa JICHiH KYBIKTAIl aJIbIHbI3.

7-Hycka

1.SRT >xonarbIHAaFbl CEKTOpJAp CaHBIH €CENTEN IIbIFaPhIHbI3,
€CIIM CKOPOCTh INEpEeayu JaHHbIX *KecTKoro nucka MDTR katTsl
JMCKTIH JepekTep kibepy kpupmamapirbl 20 Moaiit/c TeH Ooica,
RPM nukcTiH aiiHaTy >KbUIAAMIBIFBI 173 MBIH. allH/MUH TEH,
ceKTopaarbl OaiiT canbl — 512. YKayaObIH jKyBIKTAIl aJIbIHBI3.

2.HDD oOacruextiH H caHbIH ecenren MIbIFapBIHBI3, €rep
muHIp canbl C = 16, jkaapIHBIH Kambl Kenemi — 825 Moaiir,
cekropiap canbl S =350. JXKayaObiH OyTiH caHFa JCHIH KYBIKTaIl
AJBIHBI3.

8-Hycka

I.RPM  pguckTepiHiH  alHamMy O KbULIAMIBIFBIH  €CENTem
mibiFapeiHbi3, erep SRT xomarbiHmarel cextopiap canbl 150,
MDTR KkaTThl JTUCKTIH JepeKkTep >Ki0epy KbUIAaMIbIFbl 512
Moaiit/c TeH, cekrtopmarbl OalWT canbl— 1 024. JKayaGbin
JKYBIKTAI aJIbIHBI3.

2.)KomakTarbl ceKTopiap CaHbIH S €CenTell HIBIFAPBIHBI3, erep
HDD >xaapiHbIH Kanmsl kKenemi 1,5 ['0ailT TeH, HuIuHApIap CaHbl
C = 16, 6actuex cansl H = 32. JKayaObiH OyTiH canfa aeiiH
KYBIKTAI aJIbIHBI3.

9-Hycka
1.RPM nmuckTiH aifHamy >KbUIAAMIBIFBIH CENTEN IIBIFAPBIHBI3,
erep SRT xonareinars! cektopnap canbl 250 teH, MDTR kattht
JTUCKTIH JiepekTep kibepy xbuiaamieirel 1 024  Mobaiit/c,
cekTopaarbl 0alT canbl — 512. XKayaObIH *KybIKTaIl aIbIHBI3.
2.KomakTarbl CEKTOpIIap CAHBIH S €CEITeN IIbIFapbIHbI3, eTep
HDD »aapIabIH Kalmbel kejaemi 5 ['0aiT TeH, numuHapiap cansl C
= 160, 6actuek canpl H = 320. JKayaOblH OYTiH caHfa JeliH
JKYBIKTaIl aJIbIHBI3.
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10-Hycka

I.RPM  jguckTepiHiH  aiiHaANy O KbUIAAMABIFBIH  €CEITell
mbIFapbiHb3, erep SRT skonmarblHmarel cekTopnap canbl 170,
MDTR xarThl AMCKTIH JepekTep kioepy xbuimaMasirbl 1 024
Mobaiit/c TeH, cexTopaarel 0aiT canbl— 1 024. JXayaObiH OyTiH
CaHFa JICHiH JKYBIKTAIl aJIbIHbI3.

2.KonmakTarbl CEKTOPJIap CaHbIH S €CEMNTel MIBIFAPbIHBI3, eTep
HDD >xanpiabiH xkanmbl kejeMi 16 1'0aiT TeH, MMIMHIPIIAp CaHBI
C = 260, 6actuex canpl H = 520. XKayaObln OyTiH caHFa JeHiH
JKYBIKTAI aJIbIHBI3.

11-Hycka
1.SRT >xonarbpIHIAFEI CEKTOPJIAP CAHBIH €CENTEM IIBIFAPBIHbI3,
erep MDTR kaTThl IuCKTiH aepekTep kidepy >kpuigamabirsl 100
Mobaiit/c, RPM nukcTiH aifHamy XKbUIIaMABIFBl 173 MbBIH. aliH/MUH
TE€H, CEeKTOpAarsl 6aiiT canbl — 512. Y)KayaObIH jKyBIKTaIN aIbIHbI3.
2.HDD OactuektiH H caHblH ecenTen MIBIFApBIHBI3, €rep
nuauHAp canbl C = 12, KaaplHBIH Kanmbl kejgemi — 25 ['0air,
cexTopiap canbl S = 512. YKayaObIH 5KyBIKTAIl aJIbIHBI3.

12-Hycka
I.MDTR KarThl JOUCKTIH JAepeKTep Xibepy KbLIAaMJIbIFbIH
Moaiit/c ecenten wmbIFapbiHbI3 , erep  SRT sxomareiHmars

cektopiaap canbl 350 TeH, RPM guckrepiHiH  aiiHany
KBUTIAMIIBIFRl 150 MBIH aifH/MUH, CEKTOpAarsl OalT caHbl— 512.
KayaObIH *KyBIKTAM aJIbIHBI3.

2.HDD »afpIHBIH KaJIMbl KOJIEMIH €CeNTeN IIBIFapbIHbI3, erep
mmHApnap canbl C = 48, 6actuek cansl H = 96, cextopiap caHbl
S =250. XXayaObIH )KybIKTAIl aJTBIHBI3.

KOPBITBIH/IbI CYPAKTAP °*°

1.)KvHakTaybilwTapabiH KaHaan Typnepi ATK KypambiHAa
KonaaHbiaab?Onapabl kanan knaccumdmkaumsnayra 6onagl?

2. KaHpait dusmnkanblK YpaicTep MarHWTTIK MeAMaza aknapaTtThl a3y MeH
OMHaTY YLUiH Heri3 6onbin Tabblnagbl?
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3./keMAai MarHuTTIK AMCKTEPI YLIIH AMCKXKETEK KaHAAW HETi3ri KOHCTPYKTUBTI
3N1eMEeHTTEPAEH Kypanaabl?

4. KaTTbl MarHWTTIK AMCKinepaeri AMCKiHIH 6acTbl KypbiNbIMABIK 31EMEHTTEpI
KaHoan?

5.CD xaHe DVD-auckTepgiH aiiblpMalublfibiFbl Heae?

6. drew-X1HaKTaybIlWTapAblH HEri3ri cunatTaMachl kaHaai ?
7.®new-XnHakTaybllWwTapabl He cebenTi KaTTbl ANCK OPHbIHA KONAaHyFa
60nManab?

8.®new-XkunHakTayblWTapabl He cebenTi onepaTuBTI Xaa OpHbIHA KONAaHyFa
6onManabl?

9.KaHpai RAID-MaccueTep 6ap? Onap He yWiH KonaaHblnaabl?
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Ned TOKIPUBEJIK ) KYMBIC

AKIAPATTHI BEUHEJIEY KYPBLIFBLIAPBI

ToxipuOenik KYMBICTBI OpBIHIAY VIIIH: KajlaM, KapaHzail,
CBI3FBIII, TOKIPUOCTIK KYMBICTApPFa apHAJFaH JQNTEP, MOTIHAIK CaHAIIBIK,
KeCTeJIIK CaHaIIbIK, MOHHUTOp, MYJIBTHMEIMUIBIK IPOEKTOpP, OHBIH
Ky)KaTTaMachl, OBEPXEI-TIPOEKTOp, «AKNApaTTaHIBIPYIBIH TEXHUKAJIBIK
Kypalgaps OKYJIBIFBI KaKeT.

ToxipuOesik KyMbICKa JalibIHABIK: OKYJIBIKTBIH 4 TapayblH MYKUST
OKBIII, OaKBLIAYy CypaKTapblHA JKayar OepiHi3.

KOCBIMIIA MATEPUAJI

Anramkel Tpoeknusuiaymbl - anmapar (mam) XVIL . opTaceiHzma
KypacTelpblinbl. EH  OipiHmi Oonbim 1659 KBUIBI  OHBIH  FBUIBIMH
cunarraMachiH ['oyuannusHeie ¢usuri Xp. [roifirenc Oepmi. 1848 >xbLib
Ounanenspus KajgackiHAa JlaHTeHXEHM arallBIHIBUIAPEI CYypeTKe TYCIpy
JKOJBIMEH TPOCKINOHABIK IIaMFa apHAIFaH IHAMO3UTHBTED NAWbIHIAIBL.
1858 xbutel CankTt-IleTepOypr KamdachIHBIH KOFaMJBIK ayIMTOPHSICHIHIA
«CHKBIPJIBI IaM» KOMETIMEH MaTepuaoiapibl KOpCceTe OTHIPHIM, JKaJIbIFa
KOJI JKeTiMAl JopicTep OKbULABI. JKuimiri cexkyHmaeiHa 16 KaapaaH aca
alfHBIMaJBI BUJICOOCHHENePIi aam, Y3IIKCi3 poIlec peTiHae KaObuiaaiabl.

[TpoeknusHBIH KYpalaapbl CTATHKABIK XKOHE THHAMHUKAIBIK OOJBIT
Oemnineni. Kosranmaisl eMec, YIKSHTIITeH TYpiHAeri TypJi TYCTi JKoHE aK-
Kapa CypeTTepHiH (IUarmo3uTeBTEPAiH, auadUIbMICPIIH, OCTTepIiH,
KITalTapIbplH JoHE T.0) cmamuxanvlk npoeKyuscsl TUANPOSKIHsS JKOHEe
SMUTPOCKITUS 9TICTEPIMEH XKY3ere achIpbliajibl, OYJI Ke3/ie dKpaHaa TiKelei
(oxycTanraH KoHE YIKEHTIITeH CypeT WIBIFanbl. JuHamMukanvlk npoexyus
KYpPBUIFBIIApBl  (KUHOMPOEKIMsIIap), OOBEKTIICPAIH KO3FalbIC dcepiH
OepeTiH, JKHITIK Ke3eriMEH aybIChIIl OTBHIPATHIH KaAPJIap/AbIH YJIKCHTUINCH
CYpETIH KpaHJia KepCeTy YIIIH apHaIFaH.
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IIpoexTop — IIAaFbIH ONIIEM MEH IIAFBIH KOJEMHIH OeTiHIE, JKapbIK
IIAMHBIH JKapblK arbIHBIH KalTa TaparaThlH JKapblK acnabbl. Herisiane,
MPOCKTOpJIAp, JKApBIK KO3iHIH KOMETIMEH OOBEKTUICPAIH CypeTTepiH,
ACTamnThIH CHIPTHIHIA OpHAJAacKaH, OETiHe, sSFHU — OJKpaHFa IIbIFapyra
MYMKIHTIK OepeTiH, ONTHKO-MEXaHWKAIBIK J>KOHE ONTHUKAIBIK IHGPIIBI
acmanTap Oombim  TaObuTaAbl.  [IPOSKIMOHIBIK  ©HEpre  JKaTaThIH,
NPOCKIMOHBIK — ammapaTTapJblH [IBIFYBl, KAHEMATorpa(ThiH mHaiga
OomybiHa okemmi. OnapiplH INIHIETT KeH TapaJfaHIapbl — JIaMITAIBIK.
IlamMHBIH TaNOTEHIBI, METAJUI-TAIMATHL JKOHE AOFalbl KCEHOHABI TYpiepi
oonanel. [anoecenoi namnanap 50-100 c. kpi3Mer Mep3iMi Oap (mam
olHeriHiH imki OeTiHiH ImaH OacybIHBIH HeTi3iHae KapKblpayblHbIH 50%
TOMeH/JIeyl OOMBIHIIA) JKOHE a3 KyaTThl MPOEKTOpJapia MaiiTagaHbuIabl.
Memann-eanuomi naMmnanap opTalia xoHe )KOFapFbl KyaTThl IIPOSKTOpIapaa
konmanbiiaael. Lllamra 1000-2000 c¢. kei3MeT Mepsimi ToH. 200 c.
)kapkpipaysl 5%, 1000 c. -20% temenneini. MyHnai mamMaapabiH Oarachl
300-600 mommap. Aca KyarTsl poekropiapaa, 1000 c. aca Kopsl 0ap skoHE
TaOUFU TYC OEPETiH KCeHOHObI 00&aIbl WAMOAPObl TIANIATIBIHAIBL.

JKapbIK aFbIHBIH KaJBIITACTHIPY YINIH HapaOOIHKaIBIK PedIIeKTOp MEH
KoutmMaTop  (KOHAecop) KOJaHbUIansl. HoTikeciHme, MOmymsTOpra
KaTapJiac JKapbIK CoyJenepi OarpITTaaa bl

Mooynsmop, pykcar OepilieTiH KaOuleT, ®apKbIpay JOpEKECiHIH CaHBbl,
TE3 OPEKETTeHYI JKoHE T.0 CHSIKTHI MPOSKTOPIBIH MAHBI3IbI KOPCETKIMTEPiH
Oenrineimi.

[IpoexTopiapnslH KeH TapaiaraH MomyisiTopel Oonbin CK-marpuma
cananaapl. CK-MaTpuna opekeTiHiH KaFUIachl, 6TETIH KapbIK HeMece Oacka
KacHeTTep/AiH OaFbIThIHBIH ©3Tepill OTHIPAThIH MOIYJISAIMSICBIHAH TypaIbl.

[poexmmsmraymer  xydenepre ToH CK-marpumanslH — emmemuaepi
kurambiHaH 20-150 MM jgeidin. AKnapaT ChIUBIMABUIBIFBI 640x480 TaH
1280x1024 ke oman ken OeiiHe OemikTep IIETiHAE >KaTbip. AMopd TeH
MOJUKPUCCTANIBIK KpeMHUiniH Herizigae CK-marpumaHblH eki  Typi
Oomanel. Te3 opekerti apTTeIpy YImiH koHe CK-Martpumanapabl 6ackapyra
apHaJIFaH »DJCKTPUKAIBIK CHIAaTTaManapisl JKakcapTy YILIH OKiHiIIKe
rieHKanbl Tpanzucropiapast (Thin Film Transistor — TFT) nmaiigananamsr.

Ic xy3iHOe, NPOCKIMOHIBIK IIAMHBIH OYKUT COyNeli SHEPrUsCHI
MOIYJIATOp/a MIOFBIpIIaHagsl. MaTpulamaH ©TIEreH KapbIK SHEPTUSCH
CYMBIK KPUCTAJUIMEH XYTHII aJbIHATBIHABIKTaH, >kblTy, CK-MaTpuLianbly €H
Herisri Moceneci Oombn TaObuIanmel. JKoraprbl TemIrepaTypaiapia CYHBIK
KPUCTAIUIABIH, OY3bUIYBl apTKAHABIKTAH, CYPETiH KOHTPACTBI JKOFaja
Oacraiiapl. JKeLTynmel mieTTey YIIiH MOKOYpienm aya apKbUIbl CYBITAIbI.
Marpunanapia KillkeHe aiHagapabl KOJIIAHFAHHBIH apKACHIHIA JKBLTYIIBIK
peKiMi KaTTBl OONMAaibl, OMTKEeHI SKpaHFa IIBFAPBUIATHIH KAPHIK aFbIHBI
MaTpHIaaa ImamelpaMai, 98% neiiH Tycim TypraH S>KapbIKTBl KYTHII
anatelH abcopOepre Gapabl.
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Typai TycTi cyperTepni amy yumiH 3 Tocuimi maiinanaHambl: KEHICTIKTe
TycTepai 0eny, yakbIT apajbIFbIHIa TYCTEpIli Oy, KCHICTIK IEeH YaKbITTa
TycTepai OipiKTipy.

Kenicmixme mycmepoi 601y — TycTepi alyblH KeH TaparaH Tociii. by
Karmaiina cyper Oemiri (mHKcen) Typil Tycrec OipHeIIe 3JeMEeHTTepIeH
Typamsl (9AeTTe, KbI3bLI, JKAachll, KOK). benrimi Oip KalIbIKTHIKTa GakbLIa
OTBIpFaH Ke3zue, Oykinm sineMeHtTep Oip Ooublm, 0i3 OHBI epKiH TycTi Oip
TyTac MHKCEN peTiHae kepemis. TycTepai KallbIKTHIK Oeirynme, eH THiMi
skapkpipaysl — 20-30%.

Vaxwim apanvievinoa mycmepoi 6eny TPOESKIHOHABIK KyHenepie
KOJITaHBIIaABl. Byl Ke3me MaTpuna-MOmyJsTop KE3eKICH KBI3BUI, JKachll,
KOK TYCTEPIHiH apbhlK KO3IMEH >KapbhIKTaHABIPbUIAABI. Op TYPJIi TYCTEepi
aly YIWiH, KHi 9p Typiai TycTec Oeimikrepi Oap aifHamMasbl JAHCK
KOJIIaHbLIaAbl. bys1 omic Ke3iHae MomynsTopaaH >koraprel (3 ece) Te3
OpEKeTTIK Tajam eTuleni. YakpITma TYCTepAiH OeiHyl MaKCHMaIbI
JKapKBIPAyIbl YIII €CC TOMEHIIETE/I.

Vaxvim owcone xewicmixme mycmepOiy 6Oipieyi eH THIMII OOJBINI
CaHaJFaHMEH, YIII MOIYISITOPIIAPABIH KOJINAHBLTYBIH Kepek etemi. by Tocin
aeKTpoHabl-coyneni  Tytikmenep (DCT) HeriziHAeri MNPOEKIHOHIBIK
KyHenepae OJKOHE ~camajdbl  MaTpHIAlbl  MPOCKIMOHIB  IKyierepre
KOJIIaHbIIa6l. byst OipikTipy Karumackl €H JKOFaprbl THIMJUIIKTI anyra
MYMKIiHIIK O€preHMeH, YII MOIYJISTOPIBIH Op KalCHICHIHAH IIBIKKAH JKaphIK
COyJIeNiepiHiH JKOFapFbl camachlH KaKeT eTeii. TWiciHIne, OChbl KaFuJaHBI
naianaHaTeH Xyldenepae eH KeIMOaT OOJbI caHamabl.

[Ipoeknusiayibl acanTapablH Keliecien Typiepi oap:

®  OUACKONUATbLIK NPOSKYUALAY ULl ANNapam — CypeTi 0ap xKapbiK

OTKI3TIII TacyIIbl apKbUIBI ©TETIH JHEPTHS COyJIeJepiHiH KeMeriMeH

JKacaJaTelH CypeTrTep. byin eH KeH TapaiFaH IPOEKIIHOHIIBIK

anmaptrapapiH Typi. OcChIHIal acmantap KaTapblHAa KHHOIPOEKTOP,

IUATIPOEKTOP, CYPET YIAKSHTKIMI, MPOSKINOHABIK IIaM, KOIOCKOII JKOHE

T.0. *KaTajpl.

®  DNUCKONUANLIK — NPOEeKYUANaywsl annapam — MeJAip eMec
3aTTapAbIH CYPETTEPiH >KAPHIKTHIH IIAFBUIBICKAH COYIICIEPIiH MPOSKIHUIAY
JKOJIBIMEH >KacalIbl.

INUOUACKONUATILIK NPOEKYUANAY Wbl annapam — SKpaHaa MeJIAip KoHe
MOJIIip eMec O0BEKTUICPIIH aparac CypeTTepiH KalbIITaCTHIPAIBL.

®  MYJIBTUMEIUSIIBIK MPOCKTOP (IUQPITi IPOCSKTOP NETeH TEPMIHIC
KOJJIAaHBLIAbI) — THUQPIBl TEXHOJNOTHSUIADABIH TMaija Ooyybl KoHE
JaMyBIMEH OYJI aTayFa eKi TYp:Ii CBIHBINTAC KYPBUIFBLIAp He OOJIEL.

- HAaKTBI YaKbIT PSKUMIHJIE KYPbUIFBIHBIH KipiCiHE BU1€01a0b1T
Oepineni (ykcac Hemece mudpibl). KyppuiFel OeliHeHI 3KpaHFa kibepei.
OraH Koca JBIOBICTHIK apHAHBIH OOTybl MYMKIH.

- KYpBUIFBI 06JIeK HeMece KYPhUIFbIFa OPHATBUIFAH
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TaChIMAJIIAYBIIITaH HEMECe JKePruTikTi kemimeH ¢aitn Hemece Qainmap
JKUBIHTBIFBIH (ClTali-110y) - mudpibl akmapatThlH MaccuBi. JIpIOBIC Oepe
OTBIPBIN, BUACOOCHHEH] JEKOATAN XKoHE 3KpaHFa xibepeni. Ic xy3inge, Oip
KYPBUIFbIIA MYJbTHMEISIIBIK OWHATKBIITHIH JXOHE MPOCKTOPABIH Yilecyi
OoJ1apl.

o Jlasepni npoexmop — Na3ep Coylieci apKbUIbl CypeTTi HIbIFapaabl
«udpapl TpOSKTOPABIH» aTaybl €H alJbIMEH OCBIHAAH MpOeKTOpIapIa
mUQPIBl  TEXHOJNOTHSUIAPIBIH  aKlapaTtThl  OHAey MeH  OciiHeHi
KaJBIITACTBIPY, ONCTTEri, Ka3ipri KoJgaHybIMeH OainaHbicThl. [ {ndpist
TEeXHOJNIOTUSJIApAbIH Taiina OoNyblHA AeHiH TeleauaapiblK yKcac Aa0bLl
YKcac MpOeKTOpIapIblH TeJIeIUAAPIIBIK Ta0bUTBIMEH KOPCETUICTIH.

CRT-npoexmop — ykcac kypwutrel, imiame ym OCT skpaHbIHIA
»KacanaThlH OeifiHe, KeliH Yl 0OBEKTUBIIEH SKpaHFa KOPCETiIe .

Maiiner nnenxadagwl scapvl MOOYIAYUACHIMEH NPOEKNOp- TIACCUBTI
KYHENepIiH <OKapbhlK KaKmakmaisl»y Typi. by skpaHnma yikeH OeliHeHi
’kacay VIIIH KyaTTbl J>KapblK aFblHBIH Oackapyra apHajifaH yYKcac
AJIEKTPOHIBI-COYIICNI KOHE ONTHKAIBIK KYpbUIFbL. CepHsulbl OHIIpUITeH
«ditnodopy KyHeciHiH HeriziHme, aram aktkanga, KCPO rapelimka
yurynaapasl 6ackapy OpTajibIFbIHBIH OipiHIII, YAKEH TeleIUuAapibIK 3KpaHbI
(ak-Kkapa) icke achIpBIIIBI.

XKapelk MOmymsIusT TPOCKTOPBIHBIH OpPEKET KAaFMIACHI, >KapbIK
arbIHBl KE3EKIICH MapBIK JKYTHIN aJaThIH, apaliapblHAa aifHalbl OerTe
OpHajlacKaH Maljbl IUIEHKackl Oap, eki pacTtpra Tycyi. Erep wmaiinsl
TUICHKara TiTIpKeHOece, JKapbIK €Ki pacTpMeH Oereiesi e, SKpaH MYJAeM
Kapa Oonazxpl. Keminm TyceTiH BuaeonaObuIFa colikec 3apsAaThiH OeliHyiH
KasipmracTeipathiH JCT imriHe, Mailibl INICHKA OPHATIACTHIPHUIA/IBL.

AliHara KOCBUIFaH TIOTCHIMAJIMEH Oipre 3apsATel 0elly IICHKa
OCTiHIH TITIPKEHYIHE 9KeIl COKThIpaabl. [IIeHKaHbIH OChI 06Tl apKbUIbI OTe
OTBIPHIN, >KapbIK AaFbIHBI EKIiHIII pacTp KachlHAH OTil, SKPAaHHBIH THICTI
HYKTECiHe OaphIl TyCei.

[IpoekTopabIH OChIHIAM TYPiHIH apTHIKIIBUIBIFEI, iC )KY3IH/IE KapbIK
arbIHHBIH KyaTblHa IIEeKTey KOWBUIMAWTBIHBL, OUTKEeHI OacKapblIaThIH
JJIEMEHT JKapbIK aFBIHBIHBIH 0AaCKapbUIATBIH OOJIIriMEH JKYTHI aabIHOAMIEL,
aJ COHBIH apKachIHIA JKYTBUTYHI, IDICHKA OpPHAJIAaCcKaH, METaJIbl aifHaHBIH
CYBITBUIYBIMEH KEHIN eTeNeli. ANl IIaMMEH EKDKYTAThIH pacTpibl FaHa
cybITy KaxkeT. Toxipudene, S0000 1M sxapblK aFrbIHAapbIHA KO KETKI31I1.

[IpoexropaplH, Oy TYpiHIH KEMIINIIr, MaKCHUMaJIbl KaJpJbIH
KapKpIpay Ke3iHAE M€, €H YIKEH KETIMAl >KapblK aFbIHBI IIAMHBIH JKapbIK
AFbIHBIHBIH JKaPTHICHIH FaHA KYPaiIbl.

Ogepxeo-npoexmop (kooockon) alIplH ana (QIoMacTep apKbLUIBI
(KonMeH) HeMece MMPUHTEP MEH KCEPOKCIIEH TYCIPUITeH CYpeTTi KOpCeTy.

OBepxea-POCKTOPABIH KeHOip Monennepi KOMIBIOTEPIIK JKOHE
apHaitel CK-nianenp BueoOCHHENEpiH MIbIFapabl.
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Cyper, OBEPXEI-TIPOEKTOP/IBIH, apHaiibl JKAPBIK Ke3iMeH
JKapBIKTAaHATBIH XYMBIC epiciHae (cyper 4.1) opHamacamsl, *oHE KeWiH
OpeHens NTMH3ACHIHBIH KOMETIMEH OSKpaHFa IIbIFapeUIafgsl. JKapbik

COYJIECIHIH OTEeTIiH OINTUKAJIBIK
KYpBUIBIMbIHA ~OalIaHBICTBI  OBEpXE/l-
MIPOCKTOPABIH OTETIH JKOHE
MIaFbUTBICATHIH KaPBIK (aifHaITBI)

TYpJaepi 6omasl.

Juanpoexyuss  KYMBICHI,  MOIAIp
TachIMaJIAYIITHIH 9P TYpJi MiliMiHAeri
(rutenka, nuaduIBMIED,IHATIO3UTHBTED,
claiiiTap MEH UKpOKOLIipMeNiep) KaphlK
apKpUIbl  (OKapKbIH ~ Ccoyselle) OTeTiH
CypeTTepli DdKpaHFa IIbIFapy OOJIBII
TaObLIa IBL.

3amanayn JUATTPOEKTOPIIAp
KApBIKTaHATBIH ~ YJIKEH  KeJeMmaeri
IUICHKAIBI ~ MaTepUajiiapMeH  CYpeTTi
KepceTyre MyMKiHmIK Oepeni (A4
mimimaeri crangaptrel 6etr). Conpaii
MPOCKTOPIAPIABIH YCTONTe KONBUIATHIH
TYpJepi KepepMeHIepaiH OacTapblHaH
aCBIPHITI, cypertepai JKpaHFra
HIBIFApyY/Ibl KamTamachki3 etefi. Onap oBepxea-mu (overhead) mem atanansl.
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Huackon — »dKpaHga MeJIip XOHE MOIAIp €MeC KBUDKBIMAUTBHIH
CypeTTepAi KepceTyre apHajfaH NPOSKIHOHABIK ammapaT. JHacKomTHIH
JKYMBIC ~ TPUHIMII ~ KAPBIK  aFbIHBl  Cepaiblk  [IaFBUIBICEIMEH
(pedbnexTopmeH) JKapblKk ~ OacramachblHaH JKapblK  aFbIHHBIH
KApKBIHJIBIUIBIFBIH  VIIFAUTaTBIH (4.2 CcypeT) KOHICHCOpra (€Ki JIMH3a)
OarprTTaagpl. [Ipoeknus oObekTici (cnmaiimx) oOKbIc (hoKycTaFaH OciHEeHi
WIFaWTATHIH KOHACHCOP MEH OOBEKTHBTIH apachblHa OpHATHUIAIb!. [lmackor,
(bMITEMOCKOTI, KaIOCKOII, AUATIPOEKTOP, KaAPOIPOEKTOP, OBEPXEA-IIPOEKTOP
MEH SIHUIUACKONTapIbl, OKY almapaTrTapbl MEH apajac acmanTap — MOJAIp
JKOHE MOIIIp eMec OOBEKTIepre apHalIFaH »SIHIUAIpOCKTOpIapaa
nmangaaHasl .

Craiioka apuanzan Ouanpoexmopnapoa KacceTa HeMece IOHreNeK
IOYKEHIIIere 3apsATalFaf KbUIAaM ayBICTEIpYFa, aBTO(POKYCTayFa, KAIIBIKTaH
Oackapyra, pPETTUINH MEH KOpCeTy YaKbITBIH OaFdapiayra apHaJFaH
aBTOMATTHI JKyHeci 0ap, NBIOBICTBIX MarHUTO(MOHMEH YKa0IbIKTaIAIbI.

Kaoponpoexmopnap xonMeH, KamIbIKTaH >KapThUIai aBTOMATTHl HEMece
aBTOMATTBl 0acKapa OTBIPHII KaApIapAbl AyBICTHIPHIIT  KacCETaJarbl
IUAITO3UTUBTEP I KOPCETYTe apHaIIFaH.

Onunpoexmopnap (4.3 cypeT) 5SKpaHFa IIAFBUIBIC KApPBIKTa MOJIIIp
eMec oObBekTiepai (Oerrep, cyperrep, Kaprtaiap, rpadmuka, ceizbanap,
chI3ynap, GoToylap MeH IIaFblH KeJIeMIl Ka3blK Kypaaapisl) OcHHemeH .
OnapaplH KYMBIC KaFuJachl TPOCKIUUIAy OOBEKTICIHEH IMaFbUILICKAH
JKapBIKTHI aFBIHBI OOBEKTHB JKOHE aifHa apKbUIBI JKpaHFa OaFbITTaallbl.
Benmere ammapaTTaH SKapelK TYCIEYy VINIH OJ KalTaMara CaJbIHAIbL.
OmUnpoeKTopiap AWAIPOSKTOpIIapFa KapaFaHIa JKemell, ajaiga dKpaHda
KOPCETY carackl MEH >KapbIKTHIFEI HaIIap.

[Ipoextop, crepeo ABIOBICT TeNEAWAAPHABI, DJICKTPOHABI TAaKTa MEH
MPOCKIMOHIBIK SKPaHIBl aybICTBIpa ajaThIH KaOBIpFallbl IUCIUICHIep Oap.
MyHnaii SKkpaH MOXITICTEp, OKBITY IOpICTEpiH MEH T.0. OTKi3y VIIiH
apHaIFaH.

I.I_Iarhm_u,'urprhml__.-’: me:u-:up_-' ' AManoIHTHRE ."x_ﬂr.pau
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. Kanrama

KyuripT obrextie

4.3. cypeT. JnMNpOEeKTOpP XYMbICbIHbIH, Cy/16achkl

Jucrielt nuaroHani OoWbIHIIA 1,5 M KOHE KaJIbIH KOFApFHI JKaKTaybl Oap
OJ KaKTayldaH SKPaHHBIH YJIKEH OYpBII acTBIHAA OPHATHUIFAH IPOEKTOP
JKBUDKBIT IIBIFATHIH KapanmaibIM aK TaKTara YKCAHIbl.

OKkpaH €Ki  KOMIbIOTEepiaeH, IM@PpIbIK  (oToamnmaparras,
BuneoMarautoponnan, CD- nemece DVD-m oHMHATKBIIITAaH >XoHE T.0.
OcitHeneyIi KaMTaMachl3 eTe.

JIMHaMUKaJIBIK TTPOEKITUS TiKeJieH OarbITTalFaH, YIKCHTIINeH jKoHEe
KO3FaJIbICTaFbl OCHHEHI KOpCeTelli kKoHe MUANPOCKIMSIHBIH Oip Typi OOJIbI
TaObmanel.  [IpOSKIUSIHBIH —~ AWHAMHKAIBIK  KYpajgapbl  peTiHzae
KAHOKOMBUTBIM (KUHOTIPOEKITHS), BUICOTEXHIKA JKOHE BUACOMPOSKITHOH/IBIK
KYPBUIFBIIAPE!  (MyJIbTHMEINATIPOCKTOPNIAp) TalmanaHanel. byman Oacka
OCHI MaKcaTTa BUAEO- HeMece KyKaT-KaMepaap bl mainananyra Oomaibl.

Buoeonpoexmopaap BHJCOMarHuTodouap, BHJICOMCKLIEP/IiH
OMHATKBIIITAPHI, YKCAC BHICOKAMepanapsl, TUPPIBIK (OTO- KOHE BHICOKA-
Mepalapbl, TeleAnaap KaObUINAFBIITAPHI, JKEeKe KOMITBIOTEPIAphIHIA MEH
T.0. KJIBINTaCcATHIH BUACOCHTHAIAPIBI KOPCETEI.

DKpaHFa KelTereH ayIuoOBUACOICPEKTEPIHEH OOIeK jKoHEe OapIIbIFbIHAH
JKoHE TinTi Oip Me3riime OipHelne IepeKTepACH CTaTUKANBIK JKOHE
JUHAMHUKAIBIK CHTHAJIIApIbl OcifHeneyre MyMKIHAIK OepeTiH KypbUIFbLIap
MYTbMUMEOUSLIbIK NpoeKmopaap en aTannsl (4.4-cyper).

Mynemumeousinbly npoexmopaapiapmer YIKEH dSKpaHAa OciHelneHTeH
BuzaeoOeitHe JKK-TakmiacsIHBIH OBEpXea-MPOSKTOpIaphlHa KaparaHaa aHbIK
OeliHeneini, OYJI OHBI YIIKEH ayIUTOpHUsIa Naigananyra MyMKIHIIK Oeperni
JKOHE JIe JKaphIKTaHIBIPBUIFaH OeMenepae Kakchl OeiHeneyre MyMKIHIIK
oepeni.
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4.4. cypeT MynbTMMEeanNa NPOEKTOPbI

CranvoHapibl  COHBIMEH  KaTap  TachIMalibl  MYJbTHMEIHUSIIBIK
MIPOEKTOpJIap KOJIaHy MYMKIH.

Ke3 xenreH kepceTy KYpBUIFBUIAPBIHIA YII Kypamzac: >KapblK Ke3i,
MOJIYJIATOP JKoHE dKpaH Oap. OmapislH e3apa OopHaIacyblHAa OalIaHBICTHI
KepceTy KYPBUIFBUIAPABIH TOPT TYPiH atayra Oojambl: 1-1 Typi — >KapbiK

KOe31 MOAYIATOP MEH JSKpaHHaH OeJiHTeH (CK-maTpunaceiMeH
mpoekTopnap); 2-i Typi — OKpaHMEH IpIKTIpUIreH KapblK Ke3i
mopymsitopaan  Oeminren  (CK-skpanpap); 3-1 Typi — JKapblK Kesi
MOJYJIATOPMEH OIpiKTIpUITeH koHe dKpaHHaH OeminreH (DJIT-HeriziHmeri
mpoekTopyap); 4-i Typi — KapblK Ke3i MOAYJATOp MEH DJKpaHH
OipiKTipiIreH (CBETOIUOATHIK SKpaHap);

Monutop (4.5 cyper) — akmapaTThl BU3YaJIJbl KOpCETyre apHaJFaH

KYPBUIFBL. bi3 MOHUTOpP apKBLIbI KOMIIBIOTEPAEH OYKiJI BU3YaJAbl aKMapaTThI
Kepe anambl3. Kasipri 3amManfbsl MOHUTOpPIIAp KOPITYC, KOPEKTEHIipy OJIOTH,
Oackapy Takmackl MeH OJKpaHHAaH Typansl. MOHHUTOpPFa IIBIFAPBUIATHIH
akmapatr (BHJCOCHTHAJI) KOMIbIOTepACH OciiHekaprta Hemece OcitHe
CUTHAIIBI KANBINTACTBIPATBIH 0acka KYPBUIFBI apKBUTBI KENiN TYCemi.
MoHUTOp SKpaHBIHAA KOPCETUICTIH MANIMETTep KOMMBIOTEpAiH Oenrini
KaapiHAa (BUACOXKAIbl) cakTauajpl. MOHUTOPIBIH JKYMBICBIH KYHEITK
ONoTBIHIA OpHATHUIFAaH BWAEOKapTa HeMmece Buaeoapantep Aen
aTtanaTbiH KypbinFbl 6ackapaabl. CaHalIbIK BHICOXKAABICBIHA JEPEKTEPAi
OpHATaJbl, MOHUTOPABIH BHICOKAPTACHI MIAMaMEH CEKyHABICHIHA 60 per
JIEpEeKTep/i KapacThIpaabl >KOHE OSKpaHIa MaFblHACBIHA THICTI  OeHHeH1
CypeTTeiIi.

MoHuTopapasl 9p TYpili KepceTkimTep OOMbIHIIA capangayFra OOmaipl.
ChIHBITNITAY TYPJIEPiH KapacThIPAbIK,

91



Kepcemineen aknapam mypine caiikec, MOHumopiap:
B OpIiNTiK-IU(PIIBIK:

— opINTiK-IU(PIBIK aKNAPaTThl KOPCETETIH JUCILICUIIED;

—1ceBaorpaduKanbIK CHMBOJIAAPABI KOPCETETIH IUCIUICHIIED;

— peIakTOpJbIK MYMKIHIITT ap JXOHEe [epeKTepAi aulblH ana eHAeYAl XKy3ere
aChIpaThIH HHTEJUICKTYAN Bl TUCILICHIIED;

B rpaduKanblK, MOTIHAIK )oHE rpadHKanbK (OHBIH ilIiHAE BHICO-) aKIapaTThl

KepCETyre apHaJIFaH:

—BekTopIsIK (vector-scan display) — nasepiiik skapbik 10y,

—pacrpaisik (raster-scan display) — ic sxysinae op6ip PC rpadukansik Kockimiia
Kyiecinne nainanananst, 1BM oya aknapammer kepcemy mypin ( CGA Gacrarm)
Gapiblk Hykrenepai aapecraysiMen (All-Points-Addressable — APA) kepcery
nen araapl. Kasipri KyHI OChIHOall TYpAeri AWCIUICHIEpP ONETTE€ PpacTpajibIK
(rpadukanelk) nem aTajmangsl, ©MTKeHI OeiHEHIH op JJEeMEHTiHe »JKpaHja
BHUJICOKAIBIIAFRI Oip HeMece OipHele OUTTapra Colkec Kemei.

OKpaHHBIH TYpJiepi OoibIHIIA:

m  DCT-MOHHUTOPBI — 3JIEKTPOHBI-cAyJteni TyTiri Herizinae (Cathode Ray Tube —

CRT);

SAMSUNG

m CK-monurtopnap — cyiibik kpucrammapsl Herisimme (Liquid Crystal
Display — LCD);

B [UIa3MajblK MOHHTOpJIAp — IUIasMajibl Takmackl Herisinge (Plasma
Display Panel — PDP, gas-plazma display panel);

B TpoeKTOopJIap — KEKe HeMece Oip Kopmycrta  OipiKTipiireH
BUJICONIPOSKTOP KoHE dKpaH (HYCKa peTiHAe — aifHa HeMmece aliHaap
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Kyiieci apKbUIbI);

OLED-monutTopnap — OLED  TeXHONOTHSACBIH JY3€re achIpajsl
(Organic Light- Emitting Diode — opraHuKaibIK >KapbIK ITHOJ);
BUPTyal pPETHHAIIBl MOHHUTOpIAp —  OCHHEHI TiKelned Ko3MdiH Top

KaOblHa  KaJBINTACTBIPATBIH  KOPCETy  KYPBUIFBl  TE€XHOJOTHMSACBHIH

nargaiaHaibl,

Ja3epiaik MOHHTOpJIAp —JIa3epiiK TAaKIIaChl HErizinae (OHmipicke eHji

SHT131II KATBIP).

OJI" MoHUTOpIApBIHAA OEitHE AIIEKTPOH aFbIHHBIH OCEpPiHEH apHalbl 3aT
JIOMUHO(OPIBIH KanThlpaybl HOTHXeciHAe madga Oomagsl. CK-

MOHHTOpPJApB! CYHBIK Ky#zeri, Oipak KpHCTaigsl KacueTTepi Oap 3aTTaH
xacananbl. CyHbIK KpuUCTanmapAblH MOJEKyJaaapbl OJapAblH apachlHaH
OTETIH KapblK COYJIECIHIH CHUIATBIH ©3repTeli, OChIFaH Opaif MOHMTOpPIA
OeifHe maiima Oosagpl. CK-MOHMTOpIAphl 3USHIBI 3JIEKTPOMAarHUTTIK
coyiernep TapaTHaiisl, COHAAl-aK JIEKTP SHEPTHACBIH mymbiHy Oeneeiii 1
OJIT-MoHMTOpAapbIHA KaparaHa mamMaMeH 70% -Fa ToMeH.

Monutopiaap kepcemy xonemoiniei O0NUBIHINA Keleci Typiepre OeiHeni:
exiomuemai (2D) — exi kesre Gip Oeline;

ywenmemi (3D) — op0ip ke3 YUIiH KeJeMAUTIK acep ally YIIiH KeKe
OeiiHe KaJIbIITacabl.

Mounutopap gudeoadanmepi O0ibIHIIA OOTIHEI]:

HGC;

CGA;

EGA,

VGA, SVGA.

MonuTtopiap wuHTepdeicTik KoOLmiHIH Typi OoifbiHIIA Kemecimel

JKIKTENE/]:

KOMITO3UTTIK;

OOIEKTENTEH;

D-Sub;

DVI;

USB;

HDMI,;

DisplayPort;

S-Video.

Monumopnapoul natioanany KypoiabiCoinbly mypi O0UbIHWA JCIKMeY .
TeneauaapIapaa;

KOMIIBIOTEPIICPAEL,

TeneoHaapaa;

KaJIBKYJISITOpJIApAa,

WH(POKUOCKTEP/IE,

HaBUTaTOpIapa.

MoOHUTOpNAPABIH ~ HETI3r1  KOPCETKIIITepi: 3KpaH  JHCAKMAPbIHbIH
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apakateiHacel (ctanmaptrel (4 @ 3), keH sxomaktel (16 : 9) Hemece Gacka
colikecrikteri (Mbicansl 5 : 4)); skpan menmiepi (Juazonans Y3vlHObISHL
botibiHwa OtmOa ONIIEHEl); PYKCATTBUIBIFbL (miziHen JicoHe KonoeHey
OpHAJIACKaH THKCEIbICPAIH canbl); TYC TepeHairi (6ip mukcensai KoaTayra
KaXeTTi OUT caHbl (MOHOXPOMIBIKTaH 32-OUT JeifiH)); KUBIPIIBIK HEMece
MUKCEN MeJIepi; SKpaHAbl skaHapTy *kuimiri (I'm); nukcenain xayan 6epy
YaKbITHI (0apIIBIK MOHUTOPJIAPFA EMEC); KOpY OYpBIIIILL

MoHuTopaapAbl CUNATTAlTBIH HETI3T1 KepCceTKITepAiH Oipi — 3KpaH
enmmeMi. Kazipri yakpiTTa auaronanil?7 mroiimaen 21 mroiimre aeidin (1
IFO¥M = 2,54 ¢M) 3KpaH eJIIeMIMEH MOHUTOP CATHII alyFa OOabl.

OkpaH TpaduKanblK peXHUMIE >KEKEIEHTeH XapKblparaH HYKTeJepre
OeriHei, OJapbIH CaHbI JUCIUICH TYpiHe OaiIaHBICTBI, MBICAIIBI, KOIJICHEH
640 >xone TiriHeH 480. DKpaHIaFbl )KapKbIpaFraH HYKTEJIEP 9JIETTE MUKCEN
JIeTl aTanajbl, OHBIH TYCl MEH AalIBIKTBIFBI e3repin Typanasl. Kommbrorep
9KpaHbIHAa TpaduKalblK PEKUMAE OKpaHHBIH opOip  MUKCENiHIH
KepCeTKilIiH 0acKapaThlH, apHailbl OarmapiaMaigapMeH >KacajFaH, OapiIbIK
Kypzen rpadukaiblk OeiiHenep maiga Oonansl. I'padukanbik pexxumaep
pYKcaT eTiireH KaOUIeTTUIr MEH HaluTpa CHAKTBl KepCETKIIITepMeH
cunarranansl. Pyxcam emineen xabinemminiei — OYJ1 HYKTE CaHIapHl,
OHBIH KeMeriMeH 3KpaHna OeliHe Oeiineneni. Kasipri kyHi KapamaiibiMm
pyxcar neHreiti — 800 x 600 Hemece 1 024 x 768 nykTenep. Anaiaa yikeH
JUaroHanai MoHutopnap ymiH 1 152 x 864 HykTenmi pykcar maijanaHy
MyMKiH. [lanumpa — Oyn OeiiHe KepceTyre apHajfaH TYCTEp CaHBbI,
meicansl 4 Tyc, 16 Tye, 256 Tyc, 256 cpp pemxri, 2'° tyc High color
peXUMiHIE, HEMece 2? tyc True color pexxuminge.

ByriHTi KYHI CEHCOPJBIK 3KpaH KeH TapairaH. CeHncopiwik 3Kpan —
9KpaHFfa KOJI THUTI3TEHJE >Kayall KaTaTbIH aKIapaTThl €Hrizy (IIbIFapy)
KYPBUIFBICHL

Cencopnbik skpan AKIlI-ta OarmapiannaManaHFaH OKbITY OOMbIHIIA
3epTTeynep HeHOepiHe KbUIbl oiyan TanTel. 1972 xpuibl makga OosFaH
PLATQO kommetoTepiik xyiteci 16 X 16 6mokran TypatsiH, MK-coynenepaiy
TOPBIHJIA CEHCOPJIBI DKPaHbl OONABI. AJaija, TINTI MYHJail TOMEH IONIiK
nmaiianaHymeiFa SKpaHabl OYpHIC XKepae 0acy apKpUIbl skayal TaHIayFa
MYMKIiHIIK Oepei.

1971 kbt Comronniem Xeper(Elographics kommanusiceitbi 6omariak
Herizin Kamaymel, Kasipri Elo Touch Solutions) srozpagh oiimam tamter —
TOPT CHIMIBI PE3UCTHUBTIK MPUHIIMII OOMBIHINA SPEKET eTeTiH rpadUKaIbIK
IUIAHIIETTI oiyianm TanTbl. B 1974 Kbkl MeNJip 3KpaHABI 3rno0cpaghmol
xkacail Oinmi, 1977 ekl Oec-ChIMIIBI 3KpaHABl o3ipiedi. SiemensneH
OipikkeHHeH coH, Elographics com yakpIT YIIiH KHHECKOHTapFa KOJaiIbl
JIOHEC CEHCOPJIBIK MaHelb jxkacail amapl. 1982 sxputbl bykin anemzik kepmene
Elographics ceHcopitbl SkpaHbl Oap TeseuIap, bl TAHBICTHIPIBL.

1983 xputbl MK-topnarbl ceHcopibl dkpanabpl HP-150 kommbrorepi
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https://kk.wikipedia.org/w/index.php?title=PLATO_%28%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BB%D1%96%D0%BA_%D0%B6%D2%AF%D0%B9%D0%B5%D1%81%D1%96%29&action=edit&redlink=1
https://kk.wikipedia.org/wiki/1971_%D0%B6%D1%8B%D0%BB
https://kk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0%D0%BB%D1%8B%D2%9B_%D0%BF%D0%BB%D0%B0%D0%BD%D1%88%D0%B5%D1%82
https://kk.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D0%BA%D0%B0%D0%BB%D1%8B%D2%9B_%D0%BF%D0%BB%D0%B0%D0%BD%D1%88%D0%B5%D1%82
https://kk.wikipedia.org/wiki/1974_%D0%B6%D1%8B%D0%BB
https://kk.wikipedia.org/wiki/1977
https://kk.wikipedia.org/wiki/Siemens
https://kk.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%81%D0%BA%D0%BE%D0%BF
https://kk.wikipedia.org/wiki/1983_%D0%B6%D1%8B%D0%BB
https://kk.wikipedia.org/w/index.php?title=HP-150&action=edit&redlink=1

WIBIFapbULABL.  Anaiiia, col KYHAEpi, CEHCOPJBIK OJKpaHIap Heri3iHeH
OHEPKACINTIK )KoHEe MEIMIIHAIIBIK >ka0abIKTap/a ImaiilalaHblIabl.

TyTeiHy KypbUFblUIapeiHa (Tenedongap, KIIK T.6.) ceHcopnbIk
skpannap, yikeH CK-skpanbl 6ap Kypbuirbliap (OYKiT ajABIHFBI TTaHENb)
nmaiina OonFaH Ke3le KIIIKEHTall IepHETaKTaHBIH OpPHBIH CEHCOPJIBI
skpangap 6actel.CeHcopibl SKpaHbl O6ap, OipiHINI KajTa OWBIH KOHCOMI -
Nintendo DS, MyabTHTa4TBl KOJIAWTHIH >KAJIMbIFAa apHaTFaH OipiHI
KYpBUIFHI - iPhone.

CeHcopabl  3KpaHIap, TeJleM  TEPMHUHALIAPBIHAA,  AKNapaTThIK
IOYHIIpIIEKTep/ie, CayJaHbl aBTOMATTaHJBIPY YLIIH  KOJJaHbUIATHIH
kaOJpIKTapna, KajiTa  KOMOBIOTEpJIEpIHNIE, ©HEPKACIITe  Omeparop
HaHeIbCPiH/Ie NaiilanaHbLIAIbI.
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https://kk.wikipedia.org/wiki/%D2%9A%D0%B0%D0%BB%D1%82%D0%B0_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D1%96
https://kk.wikipedia.org/w/index.php?title=%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%BF%D0%B0%D0%BD%D0%B5%D0%BB%D1%96&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_%D0%BF%D0%B0%D0%BD%D0%B5%D0%BB%D1%96&action=edit&redlink=1

KYMBICTBI OPBIHJIAY BAPBICHI

1. 3eprxananarel MoHuTOpAB! KapaHb3.Kanmait cumarramanapst 6ap? «PC Wizard
2010» bargapnamMachlH Haiigagany apKbUTbl MOHUTOPABIH CHIIATTaMallapblH aHBIKTAHBI3.

2. OKynbIKTHIH ~ MyJbTUMeIUanblk  TFT-MpoeKkTopsl  MeH  MOJMCHIMKOH/IbI
MYJIBTUMEHUAIIBIK ITPOCKTOP/IBIH ChI30aChIH KYPACTBIPBIHbI3. 3€PTXaHAAAFbl IPOCKTOPBI
MPOSKTOPJIAPABIH KaHai TYpiHe XKaTaTbIHBIH aHBIKTaHBbI3.

3. OBepxen-mpoeKTOPIbIH ChI30ACHIH KYpacTHIPhIHBI3. HyckayGoHbIHIIA ecenTi
menridi3. Kecremik caHalIbIKIa ecenTen IIbIFapy YILIH ¢opMylanapabl KypacTeIpy
yceiHbUIaAbL.  Ecenten mbiFapy KOPBITBIHIBICHIH 3JEKTPOHIBI €cenl OepyaiH MOTiHAIK
Ky)KaTKa eHT131Hi3.

1 nycka

1. BMP Tunti daiinbHbeIE ak-Kapa TYCTi KecKiHHig Memmepi 1024 x 768 mukcensi
Kypaiiapl. QaitnapH aknapaTThIK KOJIEMiH aHBIKTaHBI3.

2. 32 x 32 muKcenbi MeMIIep/eri pacTpiIbIK KeCKiH/i cakTay YITiH 512 GaifT xamsl
Geuninren. KeckiHHIH MaiuTpacsiHaa TYCTEPIiH OapbIHIa MyMKIHIIK CaHbI KaHIa#H?

3. Erep keckinze 256 TycTi manuTpa maifanaHaTeIHb! Oeirini 6071ca, Ke3-Kenren 64
X 64 IHKCEeNbIIK pacTpalbIK KECKIHII caKTayFa >KeTKUTIKTI KaAThIH MUHUMAJIIBI KOJIeMiH
(xmnmobaiiTTa) KepceTiHi3. [lanuTpaHbIH €3iH CaKTayIbIH KaXKeTi JKOK.

4. Pactpansik rpaduKkans (Gaiiimsl TypueHaAipy 6aphICEIHAA, TYCTEp CaHsl 256-1aH
1024-re neitin kobeiTinmi. PaliinaplH akmapaTTHIK KeJeMi KaHIIa peT YIFaiapr?

5. Momnurop skpamma 34 345 654 Tycti anyra MymkiHgik Oepenmi. Bip mmkcems
0aiiTTa KaHIIa KaIbl MOJIIIEPIH ajiaasl?

6. Monutop memrimMzainiri 1 280 x 1 024 nHykTe, TYCTIH TepeHaumiri — 64 Out.
ATtanFaH TpaduKaIbIK TOCUT YIIIH KaKeTTi OelfHe Kapl Meuepi KaHaaii?

2 HYCKa

1. 256-tycti cyper 1 K6a#iT akmapartsl kamtuapl. On KaHIIA HYKTE CAHBIHAH
Typaasr?

2. 128 x 128 mukcenbai MeMeEpAeri pacTpibIK KecKiHmi cakray ymin 4 K6ait
xkanel OemiHreH. KeckiHHIH NanWTpacelHAa TYCTEpHiH OapblHIIA MYMKIHIIK CaHBI
KaHIamn?

3. Erep keckinze 128 TycTi manuTpa maiimanaHaTeIHb! Oenrini 6071ca, Ke3-KenreH 32
X 32 IHKCENBIIK pacTpaibIK KECKIH/I caKTayFa )KETKUTIKTI )KaIThIH MHHUMAJIBI KOJIEMiH
(xmnmobaiTTa) KepceTiHiz. [lanuTpaHsl cakTayIbIH KaXKeTi KOK.

4. Pactpansik rpaduKanbIK (aiiiasl TypIeHAipy O0aphICHIHIA, TYCTEP CaHBI S-IeH
256 -re neiiin keOenTinmi. GaitnapH aknapaTTHIK KeJieMi KaHIla peT YIFaiIsr?

5. Monutop skpanga 33 333 316 Tycri anyra mymkxingik Gepexmi. Bip mukcens
0aiiTTa KaHIIa XKa/Jbl MOJIEPIH ajiaabl?

6. Monurop pykcarTsuibEsl — 800 x 600 HyKTe, TYCTiH TepeHmimiri — 32 Our.
ATtanFaH TpaduKaibIK TOCUT YIIiH KaXkeTTi OeifHe >ka/ibl MeJIepi KaHaan?
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3 HYCKa
1. JPG Tunti ¢aiinelHBIH ak-Kapa TYCTI KeckiHHiIH Memmepi 1024 x 768 mmkcenmi
Kypaiiapl. GailnapH aknapaTThIK KOJIEMiH aHBIKTaHBI3.
2. 64 x 64 muKcenpal MeJIIEperi pacTpIIbIK KecKiHai cakTay yiiH 1 024 OGalT >kajasl
OeminreH. KeckiHHiH manuTpacklHIa TYCTEpAiH OapbIHIIa MYMKIHIIK CaHBI KaHAail?
3.Erep keckinae 256 TycTi manuTpa maiianaHaThIHBI Oenriii Oosica, ke3-keireH 128 x
128 nukcenbaik pacTpaiblK KECKIHII CaKTayFa KeTKUTIKTI KaAThIH MHHUMAJIAbI KOJIeMiH
(xmnoGaiiTTa) KepceTiHi3. [lanuTpaHbIH ©3iH caKTayIbIH KaXeTi )KOK.
4.Pactpanslk rpapukansik Qaitnael TypieHnipy 6apbeickiHaa, TycTep caHbl 64-H 1024-re
neiiin keOerTinmi. daiabiH aKnapaTTHIK KeJIeMi KaHIIa peT YIFaiiIbr?
5.Monurop skpanzma 216 222 216 Tycri amyra MyMmKiHgik Gepeni. bip mukcens Gaiitra
KaHIIa )Ka/{bl MOJIILEPIH anaubl?
6.Monutop pykcartbubiFsl 1 280 x 1 024 HYKTe, TYCTiH Teperainiri — 32 Our. Atanran
rpad¥KaIbIK TICLT YIIH K2XKETTi OeliHe ka bl MeJIiepi Kanaai?

4  nHycka
1.128-tycri cyper 1 Mbaiit akmapattsl KamTupl. O KaHIIa HYKTE CAaHbIHAH TYPaIbl?
2. 256 x 256 mukcenpAi MeJIIIEpAETi PacTPibIK KecKiHAi cakTay ymriH 3KOalT xamsl
OeminreH. KeckiHHIH manuTpackiHIa TYCTEpAiH OapbIHIIa MYMKIH/IIK CaHBI KaHaai?
3.Erep keckinge 128 TycTi manuTpa naliganaHaTeIHBI Oenrini Oojca, ke3-kenreH 64 x 64
MUKCETBIIK PACTPANBIK KECKiH/AI CaKTayFa >KETKUTIKTI JKaATBIH MHUHHMAIAbl KOJeMiH
(xmnmobaiiTTa) KepceTiHi3. [lanuTpaHsl cakTayIbIH KaXeTi )KOK.
4.Pactpaisik rpadukanbik (Gailngsl TypiaeHaipy OaphICBIHAA, TycTep caHbl 32-n1eH 256 -
re Aeiin keOenTinai. aiinabH aknapaTTHIK KeJieMi KaHIa PeT YIFaiIb1?
5.Monwurop skpanga 17 123 216 tycri amyra mymkiazaik Oepeni. bip mukcens Oaiitta
KaHIIIa >Ka/Ibl MOJIIIEPiH anambl?
6.MonwuTtop pykcartsutblFbl — 640 x 480 HYKTe, TYCTiH TepeHHOiri — 4 OuT. ATtanraH
rpadUKabIK TOCUT YIIIH KaKeTTi OeifHe skaIbl MeJepi KaHaan?

5 HyCKa
1. BMP TunTi daitneHbei ak-kapa TycTi keckinHiH Memmrepi 1024 x 1 024 nukcenni
Kypaiiael. aiiablH aKmapaTThIK KOJEMiH aHbIKTaHbI3.
2. 32 x 32 nuKcenpAi MeNIIepAeri pacTpibIK KecKiHai cakray yuriH 1 024 GalT xampl
GeuninreH. KeckiHHIH ManuTpacslHaa TYCTEPIiH OapbIHITa MyMKIH/IIK CaHbI KaHIai?
3.Erep keckinge 256 TycTi mamuTpa maiianaHaThIHBl Oenriii Oosica, Ke3-keiareH 128 x
128 nuKkcenbaiK pacTpaiblK KEeCKiH/l CaKTayFa KeTKiUTIKTI )KaJAThIH MUHUMAIIbI KOJIEeMiH
(xmnmobaiTTa) KepceTiHi3. [lanmuTpaHblH 631H caKTayAblH KaXKETi KOK.
4.PacTpaisik rpaduKaibIK (bl TYpIeHaAipy OapbICbIHa, TYCTep caHbl 16-maH 512-re
neiiin keOerTinmi. OainapH aKnapaTTHIK KeJieMi KaHIIa peT YIFaiapr?
5.Monwurop skpanga 62 789 216 tycri amyra MymKkiHaik Oepeni. bip mukcens Oaiitta
KaHIIIA >Ka/Ibl MOJIIEePiH anaabl?
6.Monurop pykcarteutbiFsl 640 x 480 HyKTe, TycTiH Tepenairi — 16 Our. Atanrax
rpad¥KabIK TOCUT YIIIH KaXKeTTi OeliHe aIpl Meuiepi Kanaan?
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6 mHycka

1.256-Tycri cyper 12 Ko6aiit aknapattsl KamTrasl. OJ KaHIIa HYKTe CaHBIHAH TYPajbl?

2. 128 x 128 nukcenpai MenmIeperi pacTpIbIK KecKiHai cakray ymiH 14 KGait xamsr
GeutinreH. KeckiHHIH ManuTpacslHia TYCTEpAiH OapbIHITa MyMKIH/IIK CaHbI KaHgal?
3.Erep keckinne 64 TycTi manuTpa maiganaHaTeiHB Oenrini Oosca, ke3-keareH 32 x 64
MUKCEIBIIK PACTPANIBIK KECKiH/AlI CaKTayFa JKeTKUIIKTI JKaATBIH MHUHHMAIIbl KeJeMiH
(xmmobaiiTTa) KepceTiHi3. IlamuTpansl cakTayIblH KaXeTi JKOK.

4.Pactpainslk rpadukansik Gaiiasl TypiaeHaipy 6apeiceiHaa, Tyctep cadbl 32-aen 1 024 -
re neiid keOeiTinai. ailnabH aKknapaTTHIK KeJeMi KaHIIa PeT YIFaiIb1?

5.Mouwurop skpanga 13 345 216 Tycri anyra mymkingik Oepexi. Bip mukcens Gaiitra
KaHIIA >Ka/IbI MOJIIEPiH anaabl?

6.Monwurtop pykcaTtbutbirbl — 800 x 600 HYKTe, TYCTiH TepeHIiri — 16 Our. Atanran
rpaduKabIK TOCUT YIIiH KaKeTTi OeifHe sxaabl Meepi Kanaan?

7 HYCKa
1. JPG runrti ¢ainbplHBIH aK-Kapa TYCTI KeCcKiHHIH Meumiepi 768 x 768 mwukcenmi
Kypaiapl. DaiiIpH aKnapaTTHIK KOJIeMiH aHBIKTaHbI3.
2. 64 X 64 THKCceNblI MOJIIEpeTi PaCTPIIbIK KeCKiHAl cakray yiriH 1 024 GalT >xkajibl
OeutinreH. KeckiHHIH manuTpacslHia TYCTEpAiH OapbIHITa MyMKIH/IIK CaHbI KaHIai?
3.Erep keckinge 256 Tycrti nanuTpa maiinanaHaTeIHBI Oenrini Gosca, ke3-kedreH 256 X
128 mukcenbIik pacTpaiblK KECKIH/I CaKTayFa KETKUTIKTI JKaJAThIH MHHUMAJIBI KOJIeMiH
(xmmobaiiTTa) KepceTiHi3. [lanmuTpaHslH 03i1H caKTayAblH KaXKEeTi KOK.
4.Pactpaisik rpadukanbik (Gailngsl TypiaeHaipy OapbeICBIHAA, TycTep caHbl 256 -maH 32-
re JeiiH a3alTeuiabl. QaliaplH aKMapaTTHIK KeJleMi KaHIIa peT a3aiap?
5.MonwuTop 3kpanga 26 666 256 Tycti amyra MymKiHmik Oepeni. bip mmkcens OaiiTTa
KaHIIIA >Ka/Ibl MOJIIIEepiH anaabl?
6.Monwurtop pykcartsutblFsl 1 024 x 768 HyKTe, TYCTiH TepeHIiri — 64 Out. ArtanraH
rpadUKaIbIK TOCUT YIIH KaXKeTTi OeliHe *aIbpl Meuiepi KaHaai?

8 HyCKa
1.64-tycri cyper 20 K6aiit aknaparTs! KamTuabl. O KaHIIAa HYKTE CAaHBIHAH TYPaIbl?
2. 128 x 256 mukcenbai MeIIepAeri pacTpibIK KecKiHal cakray ymiH 13 KOalT xamsl
OemiareH. KeckiHHIH mamuTpackiHIa TYCTEPAiH OapbIHIIa MYMKIH/IIK CaHBI KaHAai?
3.Erep keckinge 256 TycTi manuTpa nakaanaHaTeIHBI Oerii 6osca, ke3-kenren 1 024 x
512 nuKcembIiK pacTpaiblK KECKiH/II CaKTayFa JKeTKUTIKTI KaJThIH MUHUMAJI/IbI KOJIeMiH
(xuoGaiiTra) KepceTiHi3. [TaauTpansl cakTayIbIH KQXKETi )KOK.
4.Pactpanslk rpadukanbik Gaiiasl TypreHaipy 6apbichiHIa, TYCTep caHbl 256-1aH 8 -re
JeHiH a3alThuIABI. PalsIIbIH aKmapaTThHIK KOJeMi KaHIa peT a3aiip1?
5.Mouurop skpanga 36 764 216 Tycri anyra mymkingik 6epexi. Bip mukcens Gaiitra
KaHIIIa )Ka/ibl MOJIILIEPiH anaabl?
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6.Monurop pykcartsutsirel — 640 x 480 HYKTe, TYCTiH TepeHuiri — 8 OuT. ATanraH
rpaduKabIK TOCT YIIIH KaXeTTi OelfHe ska bl MeJIIepi KaHxai?

9 Hycka
1. BMP rtunrti ¢aiiibiHblH ak-kapa TycTi keckinHiH memmepi 1 024 x 128 mwmkcennai
Kypaiiapl. GaitnapH aknapaTThIK KeJIEMiH aHBIKTaHBI3.
2. 32 x 64 muKcenbIi MeJIIEpAeri pacTpibIK KeCKiHIl cakTay yuiiH 512 GalT >kanusl
OeminreH. KeckiHHiH manuTpacklHIa TYCTEpAiH OapbIHIIa MYMKIHIIK CaHbI KaHAAH?
3.Erep keckinae 16 TycTi manuTpa naiiganaHaTeIHBI Oenrisi Oojca, ke3-kenreH 32 x 64
MUKCETBIIK PACTPANIBIK KECKiH/AI CaKTayFa JKeTKUIIKTI JKaATBIH MHUHHMAIIbl KeJeMiH
(xmnoGaiiTTa) KepceTiHi3. [lanuTpaHbIH ©3iH cakTayIbIH KaXKeTi )KOK.
4.Pactpanslk rpadukaiblk Gaiiasl TypiaeHaipy OapsichiHaa, Tyctep cansl 1 024 -u 16 -
re JIeliH a3alThuiabl. DaliplH aKNapaTThIK KeJIeMi KaHIa peT a3aiab?
5.Monwurop skpanga 23 777 256 Tycti anyra MyMKkiHmik Oepeni. Bip mukcens Gaiitra
KaHIIa )Ka/{bl MOJIILEPIH anaubl?
6.Monutop pykcartsuisirbl 1 024 x 768 HyKTe, TYCTiH TepeHmiri — 32 OuT. ATanraH
rpad¥KaIbIK TICLT YIIIH K2XKETTi OeliHe ka bl MeJIiepi Kanaai?

10 nycka
1.128-tycri cyper 11 Ko6aiiT akmapattsel KamTHapl. O KaHIIa HYKTE CAaHBIHAH TYpaJbl?
2. 64 x 128 muxcenpai MeNIIEpAETi pacTpibIK KecKiHai cakray yuriH 42 KoOa#T xamsl
GeutinreH. KeckiHHIH ManuTpacsiHAa TYCTEpAiH OapbIHITa MyMKIH/IIK CaHbI KaHIai?
3.Erep keckinze 32 TycTi manuTpa maiganaHaTeiHbI Oenrini Gonca, ke3-keireH 64 x 64
MTUKCETBIIK PACTPAIBIK KECKiHAI CaKTayFa JKETKUTIKTI JKaATBIH MHUHHMAJIbl KOJIEMiH
(xmmobaiiTTa) KepeeTiHi3. [lanuTpaHsl cakTayIbIH KaXKeTi KOK.
4.Pactpaisik rpaduKkansik Gainasl TypiaeHIipy OapbickiHAa, TycTep caHbl 512 -H 32 -re
JeiiH a3alThuTIBl. DaliiIbIH aKIapaTTHIK KeJeMi KaHIIa peT a3aiapl?
5.Monwurop skpanma 16 755 216 Ttycti amyra MymKkiHIik Oepeni. bip mukcens OaiiTra
KaHIIIA >Ka/Ibl MOJIIIEepiH anaabl?
6.Monwurtop pykcaTtutbirbl — 800 x 600 HYKTe, TYCTiH TepeHniri — 17 Our. Artanrax
rpadUKabIK TOCUT YIIiH KaKeTTi OeifHe skaIbl Meepi KaHaan?

11 Hycka
1. JPG tunTi QalnbHBIH ak-Kapa TYCTi KeckinHiH meumrepi 1 024 x 512 mnwmkcenmi
Kypaiiael. DaiaabiH aKmapaTThIK KOJCMiH aHbIKTAHbI3.
2. 128 x 128 mukcenbai MeJIIepaeTri pacTpIIbIK KeCKiHal cakTay yiniH 512 6aiT jxajisl
GeuninreH. KeckiHHIH ManuTpacslHaa TYCTEPIiH OapbIHITa MyMKIH/IIK CaHbI KaHIai?
3.Erep xeckinge 256 TycTi manuTpa naiiganaHaThIHbI Oenrini 6oca, ke3-keiareH 64 x 64
NUKCENBIK pacTpasblK KECKIHII cakTayFa >KeTKUTIKTI JKaJThIH MHHUMAIIbI KOJIeMiH
(xmnmobaiTTa) KepceTiHi3. [lanmuTpaHblH 631H caKTayAblH KaXKEeTi KOK.
4.Pactpanslk rpaduKaiblK Gaiinel TypiaeHaipy OapsicsiHaa, Tycrep cansl 1 024 -u 64 -
re JeiiH azalTeuabl. QaliabplH aKMapaTTHIK KeJIeMi KaHIIa peT a3aiab?
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5.Monwurop skpanga 32 777 216 Tycri anyra MyMmKiHmik Oepeni. Bip muxcens Gaiitra
KaHIIa 5Ka/{bl MOJILIECPIH anambl?

6.Monutop pykcatTeuibirsl 1 280 x 1 024 HYKTe, TYCTiH TepeHziri — 16 6ut. ATtanran
rpaduKabIK TOCi YIIiH KaXeTTi OeliHe jkaIpl MeImepi KaHai?

12 nycka
1.64-tycri cyper 512 K6aiiT akmapaTTsl KamTHabl. O KaHIIa HYKTE CAaHBIHAH TYpaJIbl?
2. 256 x 256 nMKcenbl MeNIIeperi pacTpIIBIK KecKiHai cakray ymiH 53 KGait xamsl
GeutinreH. KeckiHHIH ManuTpacslHAa TYCTEPIIH OapbIHITa MyMKIHAIK CaHBI KaHTai?
3.Erep keckinge 256 Tycrti manuTpa maiigamaHaThIHBI Oenrini Gosca, Ke3-KedreH 265 x
256 mHKCeTBIiK pacTpabIK KeCKIiH/I CaKTayFa JKeTKITIKTI KaAThIH MUHIMAIIAbI KOJIeMiH
(xmnmobaiiTTa) KepeeTiHi3. [lanuTpaHsl cakTayabIH KaXeTi )KOK.
4.Pactpansik rpadukanbik (aiaasl TypiaeHaipy 6apsicbiHaa, Tyctep canbl 512 - 32 -re
neiiH a3aiTeuIIbl. DaiinabH aKnapaTTHIK KeJieMi KaHIIa peT a3aiasl?
5.Mouwurop skpanga 61 777 216 Tycri anyra mymkingik Oepexi. Bip mukcens Gaiitra
KaHIIIA >Ka/IbI MOJIIIEPiH anaabl?
6.Monwutop pykcarTsutbirsl — 1 024 x 768 HykTe, TYCTiH TepeHairi — 20 out. Atanrax
rpaduKabIK TOCUT YIIiH KaKeTTi OeifHe sxaabl Meepi Kanaan?

BAKBLJIAY CYPAKTAP

DJIT Heri3iHae MOHUTOPIBIH PCKETTCHY KaFuaachl Heze?
DJIT-MOHMTOPIAp YIUiH HETi3ri cunaTramanap Kanaai?
MybTUMEANSUTBIK MOHUTOPIIAPABIH epeKIIeNiri Kanaan??

JKK- MoHHTOpNap/bIH aTKapysl KaHAail GU3UKaIbIK KYObUIbICTapFa
HETi31enres?

5. Monuropsl TaHAaFaHIa KaHAal GakTopiIapasl eckepy Kaxer?

el A

Ne 5 Taxkipuobeik sKyMbIcC

AYINOAKIAPATTBI OMHATY/IbI OHJEY
KYUEJEPI

To:xkipuOesiik KYMbICTBI OPBIHAAYFA: KalaM, KapbIHJAI, CBI3FBILI,
TOKIpUOENIK JKYMBICTapFa apHAIFaH JJNTEP, MOTIHIIK JKOHE KECTEeNiK
canambikrap, «PC Wizard 2010» 6Garmapmamacel, KK apIObICcTRIKKYIEC
XKOHE «AKIAPATTAHABIPYIBIH TEXHUKAIBIK KYPalIapbl» OKYJIBIFBl KaXKET
OoJanpl.

Taxipubesaik KYMbICKA TaWBIHIBIK. OKYJIBIKTHIH 5 OOIIMIH MYKHAT
OKBIHBI3 JKOHE OaKbLIay CypaKTapbIHA kKayar OepiHi3.
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KOMEKIII MATEPHAJI

JBIOBICTBIK KaOABIK — op ayIuOBHU3YyalJIblK KEIIEHIHIH MIHIeTTI
JJIEMEHTI. AyAMOaKMapaTThl a3y, OHJCY XOHE JKaHFBIPTY XKyilenepiMeH
YKbIMJBIK, COHBIMEH KAaTap JKEKe >KYMBICTApHbl >KYpri3yre apHajFaH
Kelmicce3 JKyprizy Oesmenepi, Moximic 3anmapbl, KoH(epeHI-3a1apsl,
OKBITY ayIUTOPHSIApHI XKoHe Oacka Ja xaiap skabapikranansl. JIBIOBICTEL
cyliemenyey skyleciHe MIHAETTI Typhe ZIbIOBIC K31 MeH aKyCTHKAJIBIK
KyHenepi (AaybICTaFbII) Kipesi.

OHBIH KYpaMbIHa JIbIOBIC CUTHANJAPBIH KYLIEHTYTE, apalacThIpyFa kKoHe
OHJICyTe apHaJIFaH KabbIK Kipyl MyMKiH. [IBIOBICTHI cyliemMeney xyliecine
KoH(epeHIOalIaHbIC  KyHenepi, KOHrpecc Kydenepi, Xarramanay
KYHeJepiHiH dJeMEeHTTEpiH KaTKbI3yFa Oonanel. OpOip kobara apHaiFaH
KYPBUIFBIIAPABIH KYPaMAAChl oHE OpHAlacy HYKTeJepi >KYHeHIH KaKeTTi
aTKapbUIybIHA, 06JIMEHIH T€OMETPUSICH MCH OaFbIThIHA, AU3AWHEPIIIK HKOHE
COYJIETTIK IIemimMaepiHe OaillaHbICThI TaHJAIAIbI

AynuoaknapaT Ke3lepi peTiHAE ayIHOBM3Yalibl KeIIeHHIH OeJIiri
OO0JIBIN TaOBLIATHIH 9P TYPJIi KYPBUIFbLIAp O0IYbl MYMKIH:

m xaHFeIpTY annapatrapsl (DVD-olinaTkpimrapsl, TV-TIOHEpIEp KoHE

1.0);

B KOMIBIOTEPIIIK TeXHUKA (HOYTOYKH, MeqracepBepiiep xaHe T.0);
B CHIMJIBI XKOHE PaTUOMUKPO(OHAAp, KOHTPECC KYyHenepiHiH

MUKPO(DOHIBIK TETIiT1, CHHXPOH/IBI ayapMa a0 IbIFbI,

B ayJauo- xoHe OelfHe koH(epeH | OalmaHbIc Kylenepi;
B XaTTamajgay KYpbUIFbUIApBL

AKyCTHUKaNIBIK OKyilerepi aWIblH Ke3 KeNIreH JXepiHae Ta3a AbIObIC
HIBIFAPyIbl KAaMTaMachI3 eteai. Herisri Tanmam: ApI0bICTaFBIT XKYieci 6apIIbIK
THIHIAYIIBUIAPFA OpHAJACKAH OpPHBIHA KapaMacTaH, ayluo aKIapaTTapabl
KaObUIayFa bIHFaWJIbl OoNaThiH OelMe aifHajachlHAa IKETKUTIKTI KYIITI
XKoHe Oipkenki AbIOBIC epiciH Kypy Kepek. J[MHaAMUKTEp CaHbl, OJapAbIH
KyaTTBUIBIFBI, OpHAJIacy OpHBI, ayJu0 apHaJap]blH CaHbl jkKoHE Oacka aa
aKyCTUKaJIbIK Kyienepaig napamerpiepi OHBIH KeJIeMiHe,
KOH(UTYpaIusIChiHA, ABIOBIC OKINayJayblHa JKOHE Oacka Ja KemTercH
CHUIaTTaMaslapbIHa OailIaHbICTHI opOip O6IMe YIIiH jKeKe-KeKe TaHIalaibl.

Kenteren sxarmaiimapna IUHAMHKA acHajibl >KAOBIHIBIHBIH apThIHAA
HeMece apHaifpl KaObIpra TipeyilTepiHAE achUIBII OpHATBHUIAABL. bBipiHImii
HYCKa 0eJMe MHTEphEpiH e3repicci3 KaJbIpyFa MYMKIHIIK Oepesi oHe
OipBIHFAIITBI ABIOBIC KEHICTITIH KaMTamachl3 etefi. KaObIpFasia opHAThUTFaH
JBIOBICTAFBIN OAFBITTANBI JABIOBIC Oepelli. Ayauo kaOIbIKTAyAbIH €Keyi Jie
nepoec xkoHe Oipiecin KoJJaHbUIa aajbl.

JBIOBICTEI TYpBIC Ka3y >KOHE >KaHFBIPTY YIIIH ABIOBICTBIK aBII XYPY
KYHUECIHIH  KypaMblIHa CUTHAaJIapIbl  KymehTy  (KyaTThbUIBIFbIH
KYIICUTKIIITEP), apaliacThIpy (apajacThIpy *KoHE apallaCThIPFBINI TETIKTEP1)
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KoHe oHJey (dKBaJai3epiiep, KpoccoBepiiep, KoMIpeccopiap, reuTrep, Kepi
OaiiyiaHpIC OACKBIIILI XKoHE T.0.) YILIH Kipei.

Kasipri 3amaHFbI caHABIK ayanoruiaTdopmanap Keml aiMaKThl IBIOBICTHIK
KeUIeHAep Kypyasl keHinaereni. Onap curHangapAbl apaiacTelpy, TapaTy
OpHAJIACTBIPY, Ka3yFa INBIFApy oHe 0acka Ja KbI3METTepi KaMTaMmachl3
ereni. Lugpavix ayouoniamgopma yKcac aHANOTTHIK KYPBUIFBIIApbIMEH
TOJNIBIK PIKOBBIN IIKANTHl AYBICTBIPATHIH IIAFBIH MOIYJB OOJBIN KeJenl,
KypIeni KOMMYTAIMSUIBIK JKYHeIeH OocaTaThiH, BIHFAWIBI OanTay »MKoHe
Oackapy uHTepderici Oap KOHE €H MaHBI3IBICHI YKCAC IIEIIiMIe KaparaHia
onjeKaiiia ap3aH.

Tronep (arpummr. tuner tune — OanTay (TONKBIH Y3BIHJABIFBIHA)) —
CUTHAIIBI OOy KOHE aXbIpaTy YIIiH HaiganaHaThlH aepOec abOHEHTTIK
KYpPBUIFBICEL. IB-mionep —TIOHEp Typi, TYpii Tapary QopmarrapblHaa
(PAL, SECAM, NTSC) xommbloTeplie Hemece jkall Keke MOHHUTOpIa
KepceTyre Teleauap CUTHANIBIH KaOblIal anyFa apHaJIFaH.

MyHaaif TiOHepiep paauo KaObulgay koHe aynuoOeiiHe Tapaty
KYPBUIFBICHI, COHBIMEH KaTap OeJek Takia 60Iybl MyMKiH.

Kypacteipsutys! Ooiibiaina TB-tionepiep coipmier (kommbiorepre USB
apKbUIBl HeMece OeifHe ko061l apKplIbl KOMITBIOTED JKOHE JUCIUIEH apachlHa
KochbuIapl) skoHe iwki (ISA ysamsirbiHa, Hemece PCl, nemece PCI-EXpress
opHatelIansl). COHBIMEH Katap, KenTereH 3amaHayn TB-troneprnep FM
PaAMOCTaHIMSIIAPBIH KaObUTAANIbl JKOHE BHUIIEO TYCIpY YIIIH KOJIJaHbLIA
ananpl. TroHep Oip KMUTIKTIH pajyo CHTHAlbIHA OanTalajibl, COHJBIKTAH
Keiiie Oip apHaHBl KapayFa >koHe Oacka akmapaTThl jka3yFa apHaJiFaH
ayIMOBHJCOTEXHUKaFa €Ki TIOHEp OpHaThulaabl. Kasipri yakeiTTa Heme
TYPJi TIOHEP LIBIFAPBUIBIN >KaThIp, Mbicanbl USB uHTepdeiicieH marsiH
TIOHEpJIEP.

JbIObICTHIK KapTa (IBIOBICTHIK Takiia, ayauokapTa; anrit. sound card)
—BIOBICTEl ©HAEYre (aKyCTHMKAJBIK JKYHere LIBIFApaThIH >KOHE (Hemece)
xa3yra) MyMKiHaik Oepetin, KK kocbMia sxa0apirsl. [aiina 6onran kesne
JOBIOBICTBIK ~ KapTalap THICTI YSIIBIKKA OpPHATBUIFAH JKEKEe KEHEHTy
Kaptanapbl Oonapl. Kaszipri xommbproTepiiep/ie kKeOiHece aHANBIK TaKIlara
HMHTETpalMsUIaHFaH anmmaparTelk Konek Typinze (Intel AC'97 memece Intel
HD Audio cunarramacbiHa colikec) YChIHBIIAIbI.

IeiosicTeik daitnmap (sound files, audio files) - daitngapast KaMTHTBIH
CaHIBIK jka3z0a ayaunonepekTep (HaybIcTap, MY3BIKAIBIK MIBIFApMalIapIbl
HEMece ONapiAblH (QparMeHTTepi KoHe 0acka Ja Ke3 KeJreH JbIObICTap);
IBIOBICTHIK, (pafmapabiH eKi HeTi3ri Typi Oap: mudpiaHFal IbI0BICTICH JKOHE
HOTAITBIK ka30acel 6ap. JBIOBICTEIK (aitnmap MyITbTUMEIHAHBIH KYpaMaac
Geouiri 60BN TAOBLTAIEL.

Typmni popmarrarsl ayano daitnmap 6ap (OGG, WMA, WAVE, MP3, MIDI
u Jap.).
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OpTypai mimiMaeri 9pTypii KOATAy >KOHE KbICy alllOpUTMIEpi
MakJaaHbUTFaHBIKTaH, 9P TYPJi JbIOBIC KeJieMiHIH Oejiri e op Typii
6onanel. Meicanel, WAVE- mimimre kaparanga, MP3- ¢aiibuiblHBIH
akmapat keyieMi 10 ece a3.

MIDI - cuHTe3aTop KOMaHAaJdapbl TYPIHAE  MY3bIKAJIBIK
HIbIFapMasiapibl &Ka3y; MY3BIKaIbIK (aiinmapbl BIKIIAMIAIFaH, aJaMHBIH
JIAyBICHIH OMHATIANABI (TpadUKTeTi BEKTOPIIBIK YCHIHYFa COUKEC Kelei).

WAV - Ilu¢pnasrad AbIOBIC Typasibl TOJBIK aKMapaTThl CAKTaHThIH
ombeban apI0bIC mimiMi (kecteae bmp minrimMine coiikec Kenemi).

MP3 - OGepinren Outr >xpUmamMabIFeIHA (OpTa ecemmeH 11 per)
OaimaneicTl  (Qaingapasl  OipHemie peT KbICy MYMKIHZIITIH —OeperTiH,
aKmapaThlH JKOFalybl OaKbUIAaHATBHIH JBIOBICTBHIK aKMapaTThl KbICY MiMIiMi.
KommakT-muckiiepMer — cambICTBIpFaHIa, TIOTI  €H  JKOFapel  OHT
xpinamabikTa - 320 KOuT / ¢ - TopT ece KpICyllbl KaMTaMachl3 eTe/li.

APE - aknapaTTel KOFalTHal ayAauo IEepeKTepiH KbICy MiIliMi
(memex, camachl); Kbicy ko3 duiiuenTi mamames 2.

Hudpaanran apidbicTel paiianap (digitized sound files) - ke3
KeJITeH yaKbITTa OWHATY YIUiH KaHAai HOTaFa, KaHJail KypayiFa jKoHe KaHIIa
VaKpIT KakKeT EKEeHIH KOpCeTeTiH KOMaHAajapJblH KaTapblH KaMTHUTBHIH
IBIOBICTRIK  (aitmmap. IlimriM OipHemie My3bIKaJdBIK acHmamTapislH —Oip
Me3rijiie OifHaybIH KaMTaMachl3 €Te ajajbl - OyJI skaFaaiina THiCcTi gaysicTap
CaHbl aiThUIABI. Y3/IKCI3 CUTHAJIBI ayBICTBIPY YPIICIH OHBIH MOHAEPIHIH
peTTiiriMen Juckpemuzayusi (sampling), nen artaiinel, an skasyaelH MyHzuai
HBICAaHBIH — HMMIYJIbCTIK-KOATBHIK (pulse code) nmem araiimsl. L{udpianrad gpIGBICTEI
GHI[eyﬂi anmnaparThbl icke ACBIPBUTYbl  aHAJIOI'ThI-CaH/IbIK TypneHz(iprim AaHaJIOT'ThI
CUTHAJIIIBI KOMTEreH CaHJBIK OJIICYilllKe TYPJICHAIPEeai, al OWHATKAH Ke3[¢ CaHIbl
aHAJIOTThI TYPJCHIIPTINI Kepi YPAICTi Ky3ere achlpaasbl — CAHIBIK CUTHAIIBIH aHAJIOTThI
curHanra  typienpipeni. Lludpnanran apIObIcTBl  (aiingap: TaKBIPBINTHL  KSHE
TaKbIPBITICHI3 OOJIBIT eKire OeiHe .

Hotanaunran xasymen ¢ainmap (song file, music file) — xaii Horausl, kangai
aCMammeH »OHE YaKbITTBIH JOJ COJ  COTiHAE OWHATY KEPeKTiriH xabapialThiH,
HopMeH/Iep KYienepiHeH TypaThiH ABIOBICTHIK (ainaap. PopMaT GipHelie My3bIKaJbIK
acranrtap/blH 0ip Me3eTTe OWHayblH Ke3zeilni — Oyl ke3ne JaybICTBIH CoiKec CaHbl
Typajbl aUTafbl.

Kon apranvi 0vi6bicmbly HET13T1 CTaHIAPTTAPbIH KApacThIPaNbIK.

Dolby Stereo - kwuHOTeatpmapra apHanFaH  (GUIBMICPIIH
JBIOBICTBHIK CyieMenzeyl YIIH CaHABIK jkazy (OMHATy) TEXHOJIOTHS YIIiH
CTaHIAPTThI, OYJI TepT apHanbl  (QUIBMHIH €Ki JBIOBICTBIK >KOJIBIHIIA
KOJTayFa MYMKIHIIK Oepesi: CoJ, OpTalblK, OH JXoHE apTKbl. DUIbMHEH
OKBUIFaH CUTHAJ JCKOAEDP apKbLIbl, KOpIIaraH JbIOBICTHIH dacepin (surround)
OepeTiH, TOPT apHaNlbl CUTHAJFa aifHanmaabl. Jlexonepcis, JpIObIC KaIBIITHI
€Ki apHaJbl cTepeo peTiHnae oiHaThiIanbl. CtanaapTtel 1976 xbutel Dolby
Laboratories KOMIaHUSICBIMEH YCBHIHFaH.
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DDS (Dolby Surround Sound) - yii kuxoTeaTpiapsl yurid 100 - 7
000 T'm xwimik IUama3oHBIHIA IBIOBICTHIK CYHEMENICUTIH (UIbMAEPI
CaHJBIK >ka3y (OHHATy) TEXHOJOTMACHl YVIIIH cTaHaapTel. CraHmapr
GUIBMHIH €Ki IBIOBICTHIK JKOJIBIHAA YII apHaHBl KOJATayFa MYMKIHIIK
Oepeni: cos, OH >koHe apTKbl. DUIBMHEH OKbUIFAH CUTHAJ YII apHAJbI
CUTHalIFa KoATanansl. Jlekomepcis, AbIOBIC KAJIBINTHI €Ki apHANbl CTEpPeo
perinne oiHateutanel. CranmaptTel Dolby kommanmsicet 1982 KbuIbI
YCBIHJBL

DPL (Dolby Surround Pro Logic) — yit-kuHOTeaTpiapsl YIIiH
JBIOBICTBIH: COJI JKaK, OPTAIIBIK, OH JKOHE apTKbI OOJIBIM, YIITEH TOPT apHaJIbl
6onbin, DDS cranpapteiHblH AamyblH, 1987 sxeinsl Dolby Laboratories
KOMIaHUSICHI YChIHFaH.

Dolby Digital - 20 Tu-gen 20 kI'u-ke meiiHri auanasoHIa aiThl
apHajbl JBIOBICTHI ka3yabl (5 + 1) koxmray (mexoxaray) cTaHAApThI:
KOpIIaraH opTa JbIOBICHIHBIH Occ apHachl »XoHE Oip TOMEH J>KUUNIKTI
(cabBydepmi). Cranmapttel 1992 xbisl Dolby Laboratories koMmaHUsICBI
ycoiHAbL. bec apHaHBIH xuidik quanasonsl 3 ' - 20 kI, an cabeydepaiki
3 I'u-nen 120 x['11-xe neiiiy.

Dolby Digital AC3 craugaptet Dolby Digital KypbUibIMbIHA
KOoChIMIIIa 00JIbIN TaObUTabl, 011 12: 1 *oHE ofaH Ja KeIl JBIOBIC JKa3y IbIH
KBICY TBIFBI3JBIFBIH 64-640 KOUT / ¢ >KBUITAMIBIKIICH OFAaphl Carajbl
OHaTyMEH KaMTaMachl3 €Te/Ii.

Dolby Surround AC3 - yit kxuHoTearpiapsl ymin Dolby Digital
CTaHAAPTHIHBIH JKEHUTIETINITeH HYCKACHI, JiepeKTep aFbIHBIH
KBIIIaMBIKTAPIMEH alphIKIIaTaHa bl

DTS (Digital Theatre System) - Dolby Digital-ra yxcaiiTsis,
My3bIKalibiK DVD anter apHanel (5 + 1) ApIObIC a3y cTaHAAPTHI, KBICY
kod(duimenTinin TeMmeHairiMeH (4: 1), nepexTep arbIHBIHBIH >KOFaphl
KblInaMabiFbIMeH epekinerenesi (882 Kour / cex). OCBIHBIH apKachlHAA,
COHJIaii-aK, MIHCI3 KbICY aJITOPUTMIH KOJIJJaHYBIHBIH ce0eOiHeH, MBIOBICTHIH
a3y MEH OMHATYBIHBIH XKOFApFhl calachIMEeH cumartananasl. JKaszy kesinze,
48 kI'm  JucKpeTH3amus  OKULINT  KOJJaHbUIaAbl, Oyl OapIibIK
cTaHmapTTapAbH imingeri, DVD neiObic ka3yAblH €H JKOFapFbl camnaliaFbl
CTaHJAPTHI OOJIBIT €cerTeliHe Il

Dolby Pro Logic Il - agerreri crepeo AbIOBICTHIH alThl apHara: 5 +
1 Geminyin kKamTamacw3 eteTiH Dolby Surround Pro Logic cranmapTThiH
JaMYyBI.

Dolby Pro Logic lix - 7 (6 + 1) Hemece 8 apnara (7 + 1) crepeo
JBIOBICTHIH  BIABIPAYBIH KamTamachkl3 ereTiH Dolby Surround Pro Logic
CTaHIAPTHIHBIH Aamybl. Jlekoaray pexumaepid: ¢mibsM (MOVie) - opTaibik
HeMece apTKbl apHaJapiblH KaWTanaHysl OpbIHAanmajbl, oibiH (play) -
CHTHAJI KOCBIMIIIA «KaHa apHaapra» OarpITTaza s, My3bika (Music).

Dolby Digital EX - crammaprter Dolby Pro Logic lix yii
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KHHOTEATPIIapbIHA aAPHAIFAH CTAHAAPTTHIH HYCKACHL
Dolby Digital Surround EX — erep apibbic 5 + | mimmiminmge
kKasplUTFaH Oosica, 7 apHara JeifiH y3apTeurrad (6 + 1), opTaybIK apHaHBI
KaWTamaiTeiH (apTKel) KockiMia apHackl Oap Dolby Digital Surround
CTaHAAPTHIHBIH HycKachl. Erep npiGpic 6 +1 mimriMiHae ka3pUrFaH Oorjca,
KOpIIaraH JbIOBICTBIH TONBIKKAHJBl apHAchl OOJBIN KOCBIMINA apHA
TaObLIA B
DTS-ES - DTS xowmmanmscel o3ipymeren Dolby Digital EX
CTaHJAPTHIHBIH aHAJIOThL, ABIOBICTEI 6 + 1 sxoHe 7 + 1 mimimaepinae
koaTayra xoHe DTS (5 + 1) mimiminge xoxaranfan AblObicTel 7 (6 + 1)
Hemece 8§ (7 + 1) apHanapbiHa aXKbIpaTyFa MYMKIHIIK Oepei.
backa niwimoep men ayouo kodekmepoi KapacThIpanbIK.

AAC (Advanced Audio Coding) - Gyt skoFapsl camajbl a3yabl >KOHE
My3bIKaHbl OMHATyIbl KaMTaMachl3 €TEeTiH caHAbIK Koxaray mimiMi. AAC
MP3 np10BIC Ka3yAbIH ABIOBIC canachl >KaFbIHAH achI TYCEl ST CaHalalbl.
AAC cranaapThl CTallMOHAPIBI, KBUDKBIMAIIBI XKOHE TACBIMAIIAAHATHIH XKa3y
Men ounHaty Apple (mbicamra, iPod  cepuschiHBIH  IUIeHepiepi)
KYPBUIFbIIApBIHAA KOJIAHBUIAbI.

FLAC - canachblH sKOFaNTHal IBIOBICTHIK (haiigapabl KbICY MilIiMi.
OHBIH epeKIIeNiKTepi: opTypJli OMBIHIIBUIAPFA apHAIFaH IUIaTdopMma Kell
Typaimiri (GapnblK arbIMIAFbl  ONEPALMSUIBIK  OKyilermepai mailiganany
MYMKIHJIIT1), TYPaKThl KaHAPTY, BIHFAMIIBI rpauKaIbIK KaOBIKTHIH OOJYHI,
op TYpJi OMHATY KYpBUIFbUIAPBIHA apHAIIFaH CHIPTKBI MOIYJbAEp (TUIarvH),
¢aiinaapasl amry >KoHE KbICY *KYMBICTAPbIH OPBIHAAWTHIH TTOPMEH KOJIBIHBIH
YTUINTTAPhI, COHBIMEH KaTap (aiigarel METaAepEeKTEp Il OHACY KypaIiapsbl.

Monkey's Audio — apIObIC (alngapblH TETiH TapaTbUIFAH KBICY
minrivi. OHBIH cUmarTamachl: camaHblH Okoraiamaybl, 40-50% KeICy
ko3ddurmenti, Windows mnardopmaceiHga Kymbic icteimi, WAV
¢daitngapein 8, 16 Hemece 24 OWUTTIK AMHAMUKAIBIK JAMANA30HIAFBl Ke3-
KeJreH AUCKPETTey KULTIriMeH KoATayFa MYMKiHAIK OeperiH, Winamp-ka
apHaJIFaH OMHATy KypBUIFBIIapsl O6ap miaruHi. J{pIOBICTHIK (aiiamap * .ape
KeHeiriMine me. IlimniMHIH, 93ipieymurinepre e3aepiHiH OarmapiamMazapbsiHa
OCBI KOJICKTIH KOJIJIAybIH KOCYFa, MYMKIHIIIK OC€pEeTiH allblK 0acTanKbl KOIbI
oap.
OGG (Ogg Vorbis) - TonbIFBIMEH alibIK MYJIETHMEIUSIIBIK JKYie
KOOachIHBIH Oip Oemiri OONaThIH JBIOBICTHIK TMmilmiMi. bapiblk Herisri
KepceTKimTep OOWBIHIIA (IBIOBIC CIICKTPiH OMHATYABIH Calachl, CHri3IIreH
IIyJIapAbIH 0OMybl, KbICy Kod((HUIIMEHTI), My3bIKaHBIH TYpiHE OaillaHBICTHI
0OGG 2-30% WMA-nan anzna. Keicy koaddurmentrepiniyg mani 128 6ur / ¢
KBUITAMIBIKTa,  CBIHAK  CHUTHAJIBIHBIH ~ OpTYpJAl  yAariaepi  yumH
ko3 GUIMEHTTepiHIH MoHI 6-1aH 12-re neiiin 6omansl. MP3 MeH aganTuBTi
kpicy VBR1 (Lame v.1.12, engine 3.86) Gipre kosimaHyblHA KapamacTaH,
128 MOuT / ¢ XbUIIaMIbIKTa TaHBIMAJI MYy3bIKaHbI ka3faH ke3inne, OGG-
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¢aitmer MP3 daiineinan 1,5 ece KbIcKa 00JTybl MYMKIH.

RA (Real Audio) — arbiMaBIK jka30a mimmimi (Ky#emi oHE Y3MIiKCi3)
XKoHe (Hemece) JABIOBICTBIK AepekTepal Oepy; HMurepher (tenedon
OalinaHbICBl, PAJUOTPAHCIALUS) AapKbUIBl HAKThl YaKbIT —KeJeMiHze
IBIOBICTEIK curHaN Oepy kyiieci. Real Audio xypambIHIa KpICYy *koHe Oip
yaKbITTa LU pIaHFaH AIOBICTHI OEpy XaTTaMachl Oap.

SPDI/F (Sony/Philips Digital Interface Format) - Sony »xone Philips
¢upMachIHBIH Oipyiecin  a3ipieyi, ABIOBIC OepymiH KOFapbl CalachblH
KaMTaMachl3 €Till, JBIOBICTBIK JEpeKTepAl CaHJalFaH TYpiHAE apajblK
alfHamyChbI3 aHAJIOTTHIK CUTHAJIFA aybICTBIPATHIH MiIIiM.

TTA - poccusiblk o3ipieyurinepiMeH Kypblarad, 8, 16 Hemece 24-
ontteik  WAV-daiingapasl  KpIcy — Ke3iHIE  3HMSH  KeNTipMEWTIH
MyJbTUIUIATGOpMANBIK  AbIOBIC Kojeri. OHBIH cHIATTaMajapbl:  KBICY
ko3¢ ¢uuuenTi - 30% -ra neiiH, HAKTHI YaKbIT PEXIMIHIE KYMBIC icTeyre
MYMKiHZiK Oepeni, True Audio arsIMaapbIMEH XYMBIC icTeyre MYMKiHJIK
Oeperin, KypambiHa DirectShow-kogekrapsl  KipeTiH — (KoMIpeccop,
JeKOMIIpeccop, CIUIMTTEp) KochIMIIanapel ©Oap. /[lypbic oOpHaThLIFaH
DirectShow-komekrepimeH, naijananyIbl TTA-HBIH MiMIHAE
OMHAThUIATBIH  (aiinmapasl colikec keideriH Iuiediepnapaa (RealOne,
RadLight, Windows Media) oifHaTa anazsl.

WavPack — Windows-ka o3ipiieHreH; KeH TapajfaH OWHATKBIIITApFa
OpHaTy MYMKIHAIMH KaMTaMmachl3 €TeTiH [jaruHaepi 0ap, TeriH
TapaThUIATBIH IIIIIM JKoHE Kojek. Epekmieniri Oonbim exi  ¢aimasl
KypacThlpy MYMKIHJITi caHajalbl, Oipi — camachlH OFalTy, €HIrici -
Ty3eTy (Herisri ¢aisablH KaIIbIHA KEITIpy callachblH KAMTaMachl3 €Teli).

WMA (Windows Media Audio) - Windows XP MCE yuiin asi0sic
kKazyapl KbICY CTaHAApTThl mimnimi. JKa3y camachl KeNMIITIKKe KOJAubl,
anaiina minciz eme (14 - 15 xI'm XKoFapbl SKHUTIKTI KypayIIbUIApBIHBIH
curHain Oepyi Hamapiaiapl). ChIHAK CUTHANJAPBIHBIH TYPH YATLACp] YIIiH
WMA kbicy koaddunuentrepi 128 out / ¢ outpelitre S5-ten 10,4 neiiin
Kypanamipl.

Jlo1bvic - Oyl cepmimzi OpTajarbl TOJKBIHABIK TepOemictep. JIpIObIC
xuimiikneH (repinen enmreneni, 1 I'm = 1 cexynasiHa 6ip Tepbenic, agam
16 Tu-nen 20 kI'm awama3oHgarbl JABIOBICTHI  KAOBUIIANIBI) JKOHE
aMIUTMTYJaMeH  (IpIObIC  Kymmi, JeIObIC  KbICBIMBI [lackamemen (ITa),
emmeneni, 20 mxllagan (opey ecrtimerin) 200 mxlla (ayslpTaThH ImIETi)
CHIaTTaTaIbI.

AMIUIMTYIaHBIH KEH JAMAINa30Hbl YIIiH XUl deyubendepdiy 102apudmoix
wikanacel ®ui Kojananemanst (1b):

P
L=20Ig -,
Pn.y
Byn xxepne, L — nwi0bic neHreiii, 1b; P,; — eIIEHETiH IbIOBICTHIH JTHIOBIC
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KBICBIMBI; P . — ce3iMTanapbIK meri (2 10° [Ma). Ecty muamazons! 0 - 140
nb kypaiiner. Erep neioeicrap 10 %, sram 1 ob afipeikianaHaTeiH Ooica,
azaM JbIOBICTBIH aWbIpMAIbUIBIFBIH aXKbIpaTa ajajibl, Oy MaHBI3Ibl eMec
MOJIIMETT] aJIbIll TacTayFa JbIOBICTHI KbICY (KOMIIpECcCHs) alrOpUTMAEpiHae
KOJIIaHbLIa Ibl.

MplcanFa KeNTipceK, OCpUIreH Y3bIHABIKTaFbl CUTHA Kol OeniKTepre
OeuiHim, op OeJiri eHAemnin, eH oJICi3 CUTHAN KYIITI CUTHAIAbIH (OHBIHIA
eCTUIMeCe, «IIBIIIAaK acThIHa» TYCIM, TeK KYIITI CUTHAJ KAJIbII OTHIPCa, OChI
JBIOBICTBIK CUTHAJIIBIH KOMIPECCHICHIHBIH 00 KaM/Ibl MoJieni 6oap ei.
ColikeciHmie, AepeKTepliH KbpICy JAeHreii, Oactankbl (aiaablH KaHIIa
OexikTepre (coMIuI) OeriHETIHIHE *KoHe e JKeKe allbIHFaH COMIIJA KaHIIa
QJICI3 CUTHAJIAPAbIH XKONUBIIATBIHBIHA OaiiIaHBICTBI OOMIAIBL.

Byn komray Karumachl —oicoanmy apkwlivl kKoomay Hemece |0SSy-
KoOmay JieN aTanajpl.

Hepektepli KbICy KOIEKTEPiHIH aJfallKbl HYCKayjapbl epecKen
00JaTbIH — MY3bIKaHBIH THUIIMEH CaHACMai, 9JICi3 CUTHAJABl KECill ajbIl
TaCTalThIH, COJl ceOENTeH KOATAYIbIH TOMEHI1 OUTTIK KUUTIT1HIE JKbUIIaM
My3bIKa, TYIHYCKAchlHa KaparaHJa oJjeiKaliia Hamap IbIObICTaNaThiH,
COHBIMEH KaTap KYypHAeidl aKyCTHUKAaJbIK KOHE KJIACCHUKANBIK MYy3blKa ©3i1HIH
00s1yBl MEH TEpPEHIITH skoFanTaTelH. KeliHipek, aybicrianbl OMTTIK JKUUILIIr
6ap, ABIOBICKA COMKEC KEJIETiH, XKaHa KbICY aJITOPUTMI 93ipIeH .
My3bIkanblK (akTypara, o7 alTKaHAa, 9Jco3 OCH KYIITI CUTHAIIAP.bIH
KaTbIHACBIHA OAJIaHBICTBI, KOJEK, KECUTIN OTBIPATHIH 9JICi3 CUTHAAP/IBIH
CaHbIH aybICTHIPHIN OTHIPATHIHHBIH apKachiHAa, 013 IIBIHIBIKKA COHKec
KEJIETIH JBIOBIC €CTH allaMbl3.

22 xI'm >xoHe OuWTTIK >kumimimiri 64 KoOut/c nuckperusanus
KULUTITITIHE KapaFaH/ia, IMCKPETU3AIUSHBIH XKOFaprbl skuimiri 44,1-48,0 k[ 1
XKoHe >KOFaprbl OWTTIK >kuimirinae (160-192 Kout/c) 6i3 TymHycKackiHa
ColiKec KeNeTiH JBIOBIC aa aJambl3.

Anaiina, COHbIHIA KbICBUIFAaH (DalNIbIH KeJeMi TaH[ay >KUiIUIIT
MEH TaHJaJIfaH OWTTIK JKUUIJITiHE NPONOPIHMOHAIABI OONafbpl — SFHH,
MY3bIKaHbI, KBICBUIFAaH TYpiHAe VHTEpHET Hemece op TYpJi Tacymibliap
apKbLJIBI TAPATHIH aJaMJIap, OCHIHBI OACIIBUTBIKKA aJlajibl.

Kemn anroput™maepsiH, ecTy JWama3oHBIHBIH, amameH 15 kI
Oacrart, >Koraprbl OeJIriH KeCill albIll TACTAUTBIHBIH €CKEPY KEepeK.
CoHbIMeH, [IBIOBIC JETEHIMI3 ©3 TYpPFBICBIHAH Y3MIKCI3  aybICIajbl
aMIUTATYJachl KOHE KUIUILIri 0ap MeXaHuKajblK TOJNKBIH (5.1 cyper).
AmmuTyna Korapsl Oojca, IBIOBICTAa KYINTI OOMampl; XUIIUIrT TeMeH
0osica, TOHBI Ja TeMeH Oonanbel. KommbioTep — muGPIBIK KYPBUIFBI, COI
ceOenTeH Y3AIKCi3 IBIOBICTHIK CHUTHANl PETTENTeH 3JICKTPIIiK CepHiHAepre
aifHamanp! (Henaep MeH Oipiiktep). JKa3bIKTHIKTarel rpadUKaibIK TYpIe
OepiireH IbIOBIC TOJIKBIHBI, KOIJCHEH JKOHE TiK CBI3BIKTApFa OesriHe Il
(cyper 5.2).
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5.1. cypet IbIOBIC TOJKBIHBIHBIH ChI30achl 5.2. cypeT ChI3bIKTBl TOPMEH
JBIOBICTBIK TOJKBIH ChI30aChl

[

53 cyperi. JABIOBICTBIK TOJIKBIHBIHBIH rpajukacbIiHIA
AUCKPEeTU3AUMAHBIH TAHJIAY HYKTeJIepi.

Konoeney covizvixkmap — Oy NbIObIC ACHTEHI, all TiK ChI3BIKTap — 1 C-FbI
eJIIIeM CaHbl HeMece AuCKpeTu3alusHbIH xuiniiri (I'm). byn tacin ap16eic
JICHI'eHiHiH, op KaWCBICBIHA EKITIK KOATa MOH Oepe OTBIPBIN, Y3IIKCi3
TOYENIUIITiH AUCKPETTIK PETKE aybICThIpyFa MYMKIHAIK Oepeni ( cyper 5.3).

YakpITIIa JUCKpeTH3alMs — JBIOBICTHIK TOJIKBIHHBIH, Oenriiai Oip
aMIUIUTygachkl Oap, >KeKeNereH KilIKeHTal yakpITimia Oesikrepre OeriHy
npoleci.

Juckperuzaius AKUUTIIIr CUTHAIBIH MOHICIHIH CEKyH/IbIHA KaHIA PET
OIIIICHETIHIH aepey kepceredi. Erep curHanm auckperusanusHbiy 44 kI
xuimimiringe nudpranca, oHma emmemzaep cekyHabiHa 44000 per
XKyprizineni.

HerypneiM emmemuaep kWi JKacalblHCA, (IUCKpETHU3AIUS KHULUIIT
KoFapbl 0o0Jica), COFYpJIbIM CUTHAIJBIH CaHJABIK OeifHeci Jie Hak Ooiajbl.
Kebinece pauckpeTw3amus OSKUITNITT  JABIOBICTBIH  KOFApFbl  JKULTIKTET1
Kypamaac OeiiktepiHiH OepimyiHe ocep eremi. byn mudpananateia
CUTHAJIIBIH JKOFAPFBI JKUUTIKTET1 Kypamzaac OeJiKTepiHeH KeM JEeTeHE CKi
€ce apThIK OOJYBI THIC.

JbIObIC NeHreliHIH caHbl OblObic mependicin Oinaipeni — Oip meHrenai
KOATAY YIIiH KOJIaHBUIATEIH OUTTEp CaHBI.

JIBIOBIC TeHTeHiHIH CaHbI

K=2"

MYHJIAFBbl, | — JIBIOBIC TepeHiri (6ur).
5.1. MbIcan: 5.4 cypetinze o3/iriHEH Ka3FBINITIEH TIPKEITeH ABIOBICTATY KOPCETIITEH.
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1) 5 T auckpeTn3anust xKUitiri MeH 4 OUTTIK ABIObIC TEPEHAITIMEH eKUTIK KOATa KOATaY;
2) KOATaJFaH AbIOBICTHIH MAJTIMET KOJIEMiH CaHay KaeT.

YPOBeHS 4
TPOMKOCTH

1111
1110 ~
1101 I\

1100

1011 / \

1010

woi N AN N A

LI VR AW

0110

Ji \ ]
010
oo~ y
0011
0010 /

0001
0000

L 1 1 1

5 usmepenuii za 1 ¢ (5Tm) le

(4acTOTa AMCKpETH3anWH)

(OBIOBICTBIH KATTHIIBIKTHIH JEHI€l1)
(1 ¢ (5T'm) 5 emmemi (AMCKpETTEY JKULIIT)

5.4.cyper 1-mi MpIcaiFa ceisieyIiH TbIOBICTHIK TOJKBIH KecTecl

Ilewimi: BipiauniaeH IpIObICTBI KOATaWMBI3. XKuiniri 5 'n mereHimiz 1
c. Oec emmreM xypeni aereH ce3. Teperuiri 4 6ut OoJica, 2°=16 JIBIOBICTHIK
JeHredl maWganbiHaael.  J(MCKpeTH3alusHbIH OepuIreH  HYKTENIePiHiH
KMBUIBICTAPBl  apKBUIBI TIK CBI3BIKTAp KYPri3e OTBIPBIN, JKa3bLUIFaH
ne10eIcThIH: 1000 1000 1001 0110 0111 KOoxBIH alaMBbI3.

Koaranran JbIOBICTBIH MOJIIMET KeJeMiH Ouly YIIiH, TOMEHIETi
(hopMyaHbl KOJIIaHAMBI3:

V = DiT,
MyHIarel, D — muckperusarus sxuiniri, ['i;; | — ap106ic Tepenmiri, out; T
— JIBIOBICTAITY YaKbITHI, C.
aJaTHIHBIMBI3.
Y, =5T1e*406ure1c=200ur.

5.2. mbIcax: 5.5 cyperinze 1 ¢ ceineyaiH ©3/iTiHEH XKa3FBIIIICH TipKeITeHl
KepceriireH. 5 'y nuckpeTnsanus KHUTITIMEH 3 OUT — JABIOBIC TEPEHJIIri
CHUSIKTBI TIapaMeTpJiepl apKbLIbl CKUTIK KOATHI JKYPri3y apKbUIbI KOATAJIFaH
JIBIOBICTBIH MAJIIMET KOJIEMIH €CenTey KaXeT.

Hlewimi. Tik CcbBBIKTap MEH TrpaduK KHUBUIBICHIHAA 3-OMTTIK KOATAY
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amambrz: 011 100 100 011 011. 5.1 wMbicanbiHaa KoJaaHbUIFaH (opMmyna

OOMBIHIIIA MATIMET KOJIEMIH €CENTENMI3:
Y, =5Tue*306ure1lc=15 our.

Kapacteipputirad  Mbicangapaa, Oip AbIOBICTHIK (MOHO) (aiiia  Typassl
aiiTeutanel. Erep crepeodaiinabliH KeJeMiH ecentecek, (opMyiara Tarbl Ja
0ip mapameTp KOChUIabL:

YporeH® 4
TPOMKOCTH

1111
1119 .
1101 I\

1100

Lo [\
wi A VN ~
ot / \Vad \\ ’l \ |/
0100

0011
0010 /

0001
0000

L 1 1 1 -

lc

Susmepenniizal ¢ (51m)
(1acToTa ANCKpEeTH3a1n)

5.5 cyperi. 2-11i MBICaiFa CoINeyaiH ABIOBICTHIK TOJNKBIH KECTEC]

V = DiNT,

MyHzIarel, D — nuckperusanus xuiniri, I'a; | — api6sic Teperiri, out; N
— apHanap cansl (1 — MoHO, 2 — ctepeo); T — ABIOBICTATY YaKBITHL, C.

Ocbl MBIcangapaa, KOATAIFaH JBIOBICTBIH Camachl JUCKPETU3AIMS JKHALTITI
MeH JbIOBIC TepeHMiriHe OalIaHBICTHI C©KCHIH Kepyre  OONaJbl.
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Jduckperusanys KHUIINT MEH JBIOBIC TEPEHMITH KOOSHTe OTBIPHII,
JBIOBICTBIK CHUTHAJ/BIH HBICAaHBl JQJIIPEK cakracak (KeHiHHeH Kairta
KaJIbIHA KeNTipyre) Oonazsl, anaina, cakTaablHFaH MOJIIMETTEp KeJeMi e
KeOeHin oThIpabl.

Camnanbl 1bIOBICTBIH TapaMeTpiaepi 5.1 kecTeciHae KeNTipiareH.

Burpeiir — xonray kesiHme OepiieTiH MoliMeT Oepy KbUIJAMIBIFBIL.
ArpimmibiH bit rate cesmepiMen Oenrineneni xkoHe ne 8 nmen 320 Kowur/c
JeiiH esrepe amanbl. HerypinelM ceKyHIbIHA KeOipek MomiMeT OuTi
XKas3bUICa, COFYpPNbIM OacTanmkel MaTepHad a3 MIBIFBIHMEH KaJllbIHA
KenTipineni ;koHe MP3 ¢aiin koMnbroTep skafblHAA KeOIpeK OpBIH alafbl.
5.1. kecte. Cananpl AbIOBICTHIH MapaMeTPJIapbl

Kopray mapametpi Carrasbl JbIOBIC Ceiineyni koarTay yIIiH
Jluckperuzanus >xuiiri, K1 g 441
JIpIOBIC TEpeHiri, OuT 16

ButpeiiTTi azaiity, ABIOBICTATYIBIH CallaChbIHBIH TOMEH/ICYiHE J)KOHE
IBIOBICTHIK (DAMIIBIH MOIIIMET KOJIEMiHiIH a3al0bIHa SKEIII COFaIbI.
Jp1061cThIH THIMAI canackl 128 Kout/c 0oaaasl.

WAVE nimimMin MP3 nimmiMine aysicToipy Oapbiceinaa, 128 Kout/c
TOMEH eMeC OUTPEUT KOJMAAHBLICA, TBIOBICTATY CAITachl KOFAPhI
JeHreiae Kabii, ManiMeT kenemi 10 ecere azasapl. by apHaiibl Kbicy
AJTOPUTMIH MakiajlaHFaHbI YILiH O0JIaIbI.

JpI0ObicTaNy canaceiHa Oara Oepy JKeKe ajaMra JKoHe Jie 013/1iH
KaObUTAayBIMBI3Fa OaitnanbicThl. KoMIBIOTED , a71aM CHUSIKTHI, CaKTay
JKOHE KalTa IIbIFAPy YIIiH, TbIOBICTHIK MOJIIMETTI KOATAN b, OipaK
KOMITBIOTEP JBIOBICTHIK YKoHE 0acKa J1a MAJIIMETTI, eKUTIK KOJTay
KaJIIbIHIa KaObLIIaM IbI.

7KyMbIc MaKcaThl — KOMITBIOTEPIIi aKyCTHKAIIBIK JKYHEIEPMEH TaHBICY.

KYMBICTBIH OPBIHJIAJIY BAPBICHI:

1. Jonrepre JK-HBIH IBIOBICTHIK XKYHECIHIH KYPHUIBIMBIH YaliTa CalbII,
HETi3Ti MOy IbIapbIH OCNTiLIeHI3.

2.MogynmsabIH IeMEHTTEpIH COWKeC YAIIBIKTapFa CHTI3e JKOHE OJapra
KBICKa CHITaTTaMa Oepe OTBIPHII, 5.2 KeCTECiH TONTHIPHIHBI3.

3.«PC  Wizard 2010»  OarmapmacMachlHBIH  KOMETIMEH €3
KOMIIBIOTEPIHI3IH JBIOBICTHIK JKYHECIHIH CHIATTayblH aHBIKTa. byl
MOJIIMETTI 3JICKTPOH/IBI €CETKE KOCHIHBI3.
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4 Hyckaynap OoWbIHIIA ecenTepil MbFapbIHbI3. KecTeni caHambIKIbI
KOJITIaHY YCHIHBLIABI, Ecen HoTHKeIepiH AIIEKTPOHIBIK eCerKe KiOepiHi3.

5.2 kecreci. K nb10bICTHIK Kyiieci.

JIBIOBICTBIK XKYHEHIH MOIYJI Monynb 37IeMEeHTTepi MEH OJIapIbIH MoH1

Kazy >xoHe oifHaTy

CunreszaTtop

MuTepdeiic

Muxuiep

AKYyCTUKAITBIK XYlie

1 Hycka

1. 3 ¢ ceineyaiH ABIOBICTANYBI, TUCKpeTH3aLus XU 5 I xxoHe
JIBIOBIC TepeHAiri 4 OuTneH jxa3pulFaH 0o0Jica, KOATAJIFaH JBIOBICTHIH
MOJIIMET KOJIEMIH €CEIITEH]I3.

2. 10 ¢ ceieynin AbIOBICTAMYBI, JUCKpeTH3arus xuimiri 20 I'm sxoHe
JBIOBIC TEPEHJIIT1 5 OUTIEH Ka3bUTFaH 00Jica, KOATAIFaH CTEPEO IBIOBICTHIH
MOJIIMET KOJIEMIH €CEIITEH]I3.

2 HyCKa

1. 7 ¢ ceiineyaiH ABIOBICTANYBI, TUCKpeTH3aLus XU 5 Iy xxoHe
JIBIOBIC TepeHAiri 4 OuTneH jxa3pulFaH O0o0Jica, KOATAJIFaH JBIOBICTHIH
MOJIIMET KOJIEMIH €CEIITEH]I3.

2. 15 ¢ ceieynin AbIOBICTAMYBI, JUCKpeTH3arws >xkuimiri 15 I'm sxoHe
JBIOBIC TEPEHIITI 4 OUTIICH JKa3bUTFaH 00Jica, KOATAIFaH CTEPEO BIOBICTHIH
MOJIIMET KOJIEMIH €CEITEH]I3.

3 HycKa

1.3 c ceiineyaiH ABIOBICTANYBI, JUCKpeTH3aAMsl *kuimiri 5 ' xoHe
JIBIOBIC TepeHAiri 3 OuTneH jxa3purFaH 0o0Jica, KOITAJIFaH JBIOBICTHIH
MOJIIMET KOJIEMIH €CENITEH]I3.
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2.10 ¢ ceitneyniy ABIOBICTANYBI, AUCKpeTU3aIms xuimiri 25 ' skoHe
JBIOBIC TEPEHIIT 6 OUTIEH JKa3bUTFaH 00Jica, KOATAIFaH CTePEO IbIOBICTHIH
MOTIMET KOJEMIH eCEeNTeH 3.

4 nycka
1.5 ¢ ceiinmeyaiH ABIOBICTANYBI, AWCKpeTH3anus xwuimiri 3 ['m koHe
IBIOBIC TepeHAiri 4 OWTHeH jka3purFaH 0oJica, KOITAJFaH JBIOBICTHIH
MOJIIMET KoJieMi KaHia 0oaas?
2.20 ¢ ceiineyniH IbIOBICTANYBI, AUCKpeTu3anus xuiriri 15 T xone
JBIOBIC TEPEHIITI 3 OUTIICH JKa3bUTFaH 00Jica, KOATAIFaH CTEPEO NbIOBICTHIH
MOJIIMET KOJIEMIH €CENTEHI3.

5 Hycka

1.12 ¢ ceiineyaiH IbIOBICTANYBI, TUCKpPETH3ANMS KHUITT 5 [ sxoHe
IBIOBIC TepeHAiri 4 OWTHEH jka3burFaH 0o0Jica, KOITAJIFaH JbIOBICTHIH
MOJIIMET KoJieMi KaHia 0oJiaan?

2.30 ¢ ceiineydiH ABIOBICTATYBI, TUCKpeTH3anus xuiairi 15 ' xxoHe
IBIOBIC Tepewairi 15 OWTHeH ka3pulFaH 0oJjica, KOATAJIFaH CTepeo
NBIOBICTHIH MAJIIMET KOJIEMI KaHIa 0oyaasl?

6 Hycka

1.7 ¢ ceiineyniH ABIOBICTANYBI, AUCKPETH3ANUS KUUIITL 16 I'1y xxoHe
JIBIOBIC TepeHmiri 14 OwutneH ka3pUlFaH 0oJca, KOATANFaH BIOBICTHIH
MOJIIMET KOJIEMIH €CEIITEH]I3.

2.150 ¢ celneyniH ABIOBICTaNybI, AucKkpeTu3anus xuimiri 20 I'm
XKoHE JBIOBIC TepeHAiri 4 OWTHeH Ka3bpUIFaH 0oJica, KOJTAIFaH CTEPEO
JIBIOBICTBIH MAJIIMET KOJIEMIH €CENTEHI3.

7THyCKa

13 ¢ celineymiH ABIOBICTATYBI, HUCKPETH3AUS JKULTIr 8 I’y skoHe
JBIOBIC TepeHIiri 12 OWTHeH >ka3bUIFaH 0oJica, KOATAJIFaH JbIOBICTHIH
MOIIIMET KOJIEMIH €CEITEH]3.

2.25 ¢ ceitneyaiH IbIOBICTANYBI, TUCKPETH3ALMS JKHLTIT 25 I'11 sxoHe
JIBIOBIC TepeH I 16 OUTIIEH JKa3bUTFaH 00sIca, KOJIEMIH eCenTeHI3.
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8 Hycka

1.55 ¢ ceiineymiH IbIOBICTANYBI, AUCKpeTH3aIys >xkuimiri 15 T’y sxone
JIBIOBIC TEpeHMIri 5 OWTHEeH jka3purFaH 0o0Jica, KONTAJIFaH JBIOBICTHIH
MOJIIMET KoJieMi KaHia 0oJaas?

2.120 ¢ ceiineyaiH ApIOBICTANYBI, AUCKpeTH3amys xuiairi 15 ' sxoHe
IOBIOBIC Teperairi 23 OWTHEH JKa3bulFaH 0oJica, KOATaJFaH CTepeo
IBIOBICTBIH MAJIIMET KOJIEMIH €CEIITEHI3.

9 HycKa

1.38 ¢ ceiineyaiH AbIOBICTANYBI, MUCKpeTH3auus >XUiIri 150'm >xoHe
IBIOBIC TepeHAiri 3 OuTneH jka3buiFaH 0o0Jica, KOATAJFaH BIOBICTHIH
MOIIIMET KOJIEMIH ECEIITEHI3.

2.100 ¢ ceitieyniH IbIOBICTATYBI, TUCKpeTH3alus >xuiiri 27 ' sxoHe
IpIObIC  TepeHairi 15 OuTneH >ka3pulFaH OoJica, KOATaJFaH CTepeo
IBIOBICTBIH MAJIIMET KOJIEMIH €CEIITEHI3.

10 nycka

1.70 ¢ ceiineymiH IbIOBICTANYBI, JUCKpeTH3amysl >xuimiri 25 [ sxoHe
JBIOBIC TepeHAIri 4 OWTHEH jXa3puraH 00Jica, KOJATAJIFaH JbIOBICTBIH
MOJIIMET KoJieMi KaHia 0oJaan?

2.215 ¢ celyeyniH JBIOBICTANYBI, TUCKpeTH3amus )uimiri 5 T’ sxoHe
JBIOBIC TEPEHIITI 3 OUTIICH JKa3bUTFaH 00Jica, KOATAIFaH CTEPEO JIbIOBICTHIH
MOJIIMET KOJIEMIH €CEINTEH]I3.

11 nycka

1.34 ¢ celineyaiH IbIOBICTANYBI, AUCKpeTH3alus >xkuimiri 45 [ sxoHe
JBIOBIC TEpeHIri 7 OWTHEH >Ka3pUFaH 00Jica, KOATAJIFaH JbIOBICTBIH
MOIIIMET KOJIEMIH €CEITEHI3.

2.126 ¢ ceiineyaiH ABIOBICTANYbI, AUCKpeTH3amys xuiairi 32 ' skoHe
JBIOBIC TEPEHIITT 6 OUTIECH JKa3bUTFaH 00Jica, KOATAIFaH CTEPEO IbIOBICTHIH
MOIIIMET KOJIEMIH €CEITEH]3.
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12 nycka

1.14 ¢ ceiineyaiH mbIOBICTANYBI, JUCKpeTH3anus xuimiri 13 ' xoHe
IBIOBIC TepeHiri 12 OwrTheH Xa3bpUIFaH 0o0Jica, KOATAJIFaH JbIOBICTHIH
MOJIIMET KoJieMi KaHia 0oJaas?

2.256 ¢ ceisieyliH IBIOBICTATYBI, TUCKpeTH3aIus )uutiri 15 ' xkoHe
JBIOBIC TEPEHIITI 4 OUTIICH JKa3bUIFaH 00Jica, KOATAIFAH CTEPEO NbIOBICTHIH
MOJIIMET KOJIEMIH €CEITEH]I3.

BAKBUIAY CYPAKTAPEI

1. K mpIOBICTHIK XYieci KaHmai Heri3ri pyHKIUIap sl aTkapasis?

2. JK npiOBICTBIK >KYHeciHe KaHmail Herisri Kypampaac OemikTepi
Kipeni?

3. Ananortik-MpiiK TYpieHIipy NpoleciHe, KaHaail oAbl Herisre
ajia OTHIPHIMN, AA0BUIIBIH JUCKPETU3AIM Kuiiiri 6eminemi?

4.  AHaNOrTIK-IUQPIiK )KoHE IUQPI aHAJOTTIK TYPIASHIIPYAIH KaHaail
HET13T1 Ke3eHaepi 6omapi?

5. Kannaii Herisri mapameTpiep AbIOBICTBIH XaHFBIPTYBIHBIH MOAYJIAIK

’ka30aChIH CUTIATTANIbI?

Kannait ne10bICTHI CHHTE3ICY diCTepi KO AaHbLUIaAbI?

Muxkimep Momyni KaHJail KbI3MET aTKapajabl >KOHE OHBIH HETi3ri

CHIIaTTaMachkIHa He KaTadbl?

8. Emkap  akycTHUKaNblK  OKy#eHiH  OejceHIi  AalbIHABIKTaH
alBIPMAIIBIIBIFBI HEJE?

No6 Toxipubenik KyMbIC

AKITAPATTBI JIAWBIHJIAY KOHE EHI'I3Y
KYPBLIT'BIUIAPBI

No

Toxkipubenik KyMbICTBI OPbIHIAY YIIIH: KajlaMm, KapaHJalll, ChI3FHIIII,
TOXKIpUOEIiK KYMBICTAPFa apHAJIFaH JIONTEP, MOTIH CaHAIIBIKBI, JKOWCTHK,
TIHTYip, TEpHETaKTa, CKaHep MEH «AKMapaTTaHIbIPYIbIH TEXHUKAIBIK
KYpaJiapbD» OKYJIBIFBI.

Toxkipubenik KymMbIcKa JaWbIHABIK: OKYJIBIKTBIH 6 TapayblH MYKHAT
OKBII, OaKpUTay CypaKTapblHa Kayan OepiHi3.
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KOMEKIII MATEPHUAJI

KypbuiFbuiap,  KOJNIAHYIIBI ~ MEH  KOMIBIOTEPAIH  ©3apa
OPEKETTECTITIHIH HETI3iHAE XKY3ere acaibl, KOJNAAaHYIILIMEH KOMITBIOTEpPTe
TYCIHIKTI €Till, EHTi3UITeH MOIIIMETTI TYPIICHIIPEIi.

IlepHeTaKTa KOMIIBIOTEPre MOJIMETTI €HTI3y YIIIH KbI3MET eTeji
(6.1 cypert). OpinTiK-IUGPIBI AKTAPATTH KOMITBIOTEPTe SHTI3YIiH €H 0acThl
Kypabl GOJBIN TaOBLTAIBL.

6.1 cyperi. [lepuerakra

Op mnepHe, albIPpaKOCKBIITHIH OaTbipMa TypiHzae Oomazmsl. IlepHeni Oacy
Ke3iH[e OHBIMEH OalIaHBICTarbl KOJ ICKE KOCHUIAABI Ja, ©3iHe ColKec
KaabiHBIH OydepplHa eHTi3iesai, an JKi0epreH Me3eTre — MOHHUTOpHa
KepceTien.
[TepHerakTanblH Kypamjaac MHKPOKOHTposuiep (keprimikti Oackapy
KYPBUIFBICHI) 06ap, 0J1 TOMEH/IE KENTIPUITeH KelleCi KbI3METTEeP/Il aTKapaibl:
e PeTiMEeH mepHenep/i «CypacThIPBI», CHTI3UIreH JaObUIAbl OKBIIL,

TIEPHEHIH eKUTIK CKaH-KOJI OHJIIpeIi;

INepHeTakTaHbIH MHAMKATOP MIAMIIAPbIH OacKapabl;

ki akay THarHOCTUKACHIH KYPTi3ei;

OpTajiplk caHAIIBIKIEH Kipic (IIBIFBIC) TMOPTHI APKBUIBI ©3apa

opeKeTTece].
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[lepHeTakTaHblH, SFHU CHTI3LIETIH CHUMBOJAAPBI  Killli  KeJemJeri
apaNblK JKaIbIChIHA Kipikmipme 0Oyghepi Oonamel. Bydep TonbIl KeTKeH
JKarjaiina, MepHeHiH OachbUlybl JaObUIMEH MABIOBICTaNaJbl — CHMBOJ
eHrizinMeni (kaOwbuimanOangwl) nereH ce3. BIOSta skasputFaH apHaiibl
OarmapiaManapMeH TIepHETaKTaHbIH JKYMBICBIHA KOJJay KepceTiieni,
COHBIMEH KaTap NepHETaKTaHbIH [paiiBepi Ja OpbICIIa JpiNTep EHrizy
MYMKIHJITH KAMTaMachl3 eTel.

Kazipri Tanpga, Ke3 KEIreH KOMIIBIOTEp MAYKEHJEepl KeITereH
MepHeTaKTAIapAbIH TYpJepiH ychiHaAbl. KongaHylbsl TypiHe, TyCiHe koHe
KeJeMiHe OailllaHBICTBl ©31He YHaraH TNepHETaKTaHbl TaHJIad anajbl.
Amnaiifa, npeHeTaKTaHbl TaHJay OapbIChIHAA, YH CHIIaTTAMaHbI HETi3re ajia
OTBIPY KaXKET: KOCBUTY TYPi, ’KYMBIC KaFU1achl MEH OOJIiHYi.

Kasipri 3amanra caif koMIbrOTEpIIepre nmepHeTakranbl Kocy PS/2 (momanak,
QITBIKOHTAKTIII  JKAJFaFbII) OKamFarelml JkoHe USB-mopT KOHHEKTOp
apKbUIBI KocbuTazbl. JKui Ke3eeCeTiH KaiT, 60C MOpTThIi O0IMaybl, OUTKEH1
KOMIIboTepre Oip yakbITTa IPUHTEpP, CKaHep, OeitHekamepa, MozeM, (iem-
KaJBICBl KQHE A€ alyaH TYpJii KyphUIFbUIap Kochutambl. Con cebenTeH
keiine OipeyiHeH Oac TapTyra MaxOyp Oonambis. bipak Oy1 MaceneHiH
menrimi  USB-tyliinnemeci. Bluetooth apkpuibl mepHeTakTara ChIMCHI3
Oaitmanpicy keH opblH amanpl. On yiniH mepHerakrara koca Bluetooth-
OeifiMaeyilniH amy KaxkeT. Aumaiiia, 01 CBIMCBI3 JKYMBIC ICTEHTIH
MepHETAaKTaHbIH Oarachl KbIMOATTHIPAK.

JKympic karumachl OOWBIHINA MEPHETAKTa MEXAHHKAIBIK JKOHE IICHKAJIbI
Oospin OemiHeni. MexaHWKaNBIK MEpHETaKTalap TeMmip TyHicnenepi Oap
OacmajplK TakmIajJapblMEeH epekiieneHeni. llmeHKanbl mepHeTakTajiap
OpTachIHAA JUAJICKTPUI1 MEH KOHTYpJbI Tyificmenepi Oap yII MiIeHKamaH
Typansl. Kasipri mieHKanbl NepHeTaKTadapAbl, >KOFapFbl IUICHKAMEH
OeTiHzeri THIFBI3IAFBINI PE3CHKECIH KEepeK KEe31HZIE allbll, >KYBII anca
OoJ1abl.

[TepreTakTanapabl CTaHAAPTTHI KIHE MYIbMEIUSIIBIK A€M Oeyre 00mabl.

Cmanoapmmol  nepremaxmanap  CaHAAPIBIH  KUBIHTBHIFbIHAH,
CTaHJAPTTHl TEpHeJepAeH, Num TaKTackl MEH JKYMBICKAa JereH
JANBIHIBIKTEI KOPCETETIH €Ki TycTi nuox nieH 6ackuiran CapsLock nepHecin
KaMTH/IBL.

Opinmik-yugpivl nepuemaxmanap TEXHHUKAJTBIK KOHE
MEXaHUKAJBIK  KYpPBUIFBUIapAbl  (0acma  MalIMHKachl,  KOMIIBIOTED,
KaIIbKYJISATOP, KacCaNbIK ammapar, TenedoH) 6ackapy YUIiH KOJJaHBIIAIbL.
Op mepHere Oenrimi Oip Hemece OipHemie TaHOa Colikec KeJei.
[lepHerakTamMeH  OpBIHAANATBIH  OPEKETTEp  CaHbIH,  I[EPHENepiH
KOMOMHAILMSACH! apKbUIbI KebelTyre Oomansl. [lepHerakransiy Oy TypiHzae
TaHOAa MEH OpEKETTEP/IiH KarChIpMachl 00JIaJIbl, COFaH CoiKec OachuIaIbl.
DNEeKTPOHIBI KYPBUIFbIFa MEPHETAKTAJaH MAIIMETTI €HIi3y Tepy Jiem, aj
MEXaHUKAJIBIK HeMece J3JIeKTpii Oacra MallMHKAaCchIHAH EHTi3y Oacy e
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atananel. KocinTik aypynsl OonmabpMmay YIIiH, MOTIH TepymiH Oeirim Oip
omictepi 6omanpl. COHBIMEH KaTap, MOTIHJI IepHETaKTaFa Kapamai TepyIiy
ze 9p1ici Oap, oJ1 9Iic mepyoiy cokbip 20ici Iem aTajajbl.

Lugpnvix nepnemaxma AeN cCaHIAp EHIi3yre apHayiraH (MbICAJFa,
HOMepliep) JKaKkblH OpHANacKaH Lu@pnapel 0ap TNepHelep TYTaCTHIFHL.
Omnpail nepHeTakTanapaa opHanacaTblH HU(PIEpAiH eKi HycKaybl 00Jabl.

TenehoHHBIH epHETaKTaCkIH/IA CAaHIBIK MOHI Oap TepHernep ecyine
OaliIaHBICTBI OHHAH COJIFA, JKOFApBLAAaH TOMEHTe Kapail OpHaJacKaH.
OchbIFaH yKcac IepHEeTaKTaHBIH TYpi JOMO(OH MeH JBIOBICTHIK OaiIaHbICHI
6ap Oacka Ja KypsuTFbLIapaa (Meicanra Skype OarmapiaMachIHIa), COHIAN-
aK KalIbIKTBIKTaH 0acKapy IyJIbTTapbIHIa (MBICAIIBI, TENEBU30P OacKapaThIH
MyJbT) KOJTAHBLIAIBL.

AU KaJIbKYJIATOp/A KOJIAHBIIATHIH TIEPHETaKTaHbIH CaH/BIK MAHIC
Oap mepHeNnepAiH OpHaJacybl COJJAH OHFa, TOMEHHEH JKOFapbIFa Kapail.
KemntereH KOMIBIOTEpD IEpHETAKTAIAPBIHIA OH JKAaFbIHAA KaJIBKYJIATOD
Tapi3zaec nepHenep Oori 6oiamb.

Mynemumeousnviy ~ nepHemaxmanap  KEHEHUTUITeH  KHUBIHTBIK
KbI3METTEp MeH KOCBIMIIA IepHeJiepre: KOMIBIOTEPIl OLIipy MepHeci,
WuTepHerTeri cepduHr nepHeci, i3aey nepHenepi 1.0 ue

MynbTUMEIUSIIBIK ~ KOMIIbIOTEpIIi  mepHeTakTackl 104  mepHeneH
TYpaThlH CTAaHAAPTTHl O KUBIHTBIKTaH 0acka, KOMIBIOTEPIiH Herisri
KbI3METTEpiH JKEHUIIeTim Oackapy YILIIH, KOCBIMIIA MEpHEIepMEH
JKYKTEJTeH (9JIeTTeriIel e3rele KejieM MEH TYple):

e  JIbIOBICTHIH KATTHUIBIFBIH OacKapy, AbIOBICTHI OLIIPY HEMeCe KOCY;

®  KOMIIAKT-JUCKKE apHAIlFaH KeTeKTerl HayaHbl 0acKapys;

e  JIIOBIC OWHATKBIIITHI OacKapy;

e KOMIBIOTEp JKEJTICIHIH MYMKIiHAIKTepiH Oackapy (MOLITaNIbIK

OarnapiaMaHsl amry, Opay3ep/i amry, 6acTel O€TTi KepceTy, KipreH
Oerrep MariymaThl OOWBIHIIA ajFa HeMece apTKa Xypy, 131ey
JKYHeciH amry);

TaHbIMaJ OarapiaaManapiabl 0ackapy;

aMaJJIBIK KYHe Tepe3enepiHin xail-kyiin 6ackapy;

KOMITBIOTEpAIH >Kaili-kyHiH Oackapy (KOMHOBIOTEpIi KYTY, YHKBI
PEXUMiHE ayBICTBIPY, KOMITBIOTEP/II OSATY, KOMIIBIOTE/] OIIIpY)

KomMmepumsiiblk ~ cumarTarel  cebenTep  OOMBIHINIA — ITEPHETAKTa
OHIIpYIIIEp MEH  OKETKI3ymmiyep  omeii, TepHEeNepaiH  KbI3MET
MYMKIHIIKTepl IICKTEAreH ApadBepiiep »KeTKizemi. MeicanFa, IbIOBICTHIK
a30aHbpl OWHATATBHIH Oackapy mepHenepi TeK Oip ABIOBIC OWHATKBIII
OarmapiaaMaHbl Oackapaibl, an >KENUTIK IepHenep Oap OpaysepiepmiH
inrHge Tek Oip Opaysepai Oackapamel. OFaH Koca, KOJAAHYIIbLIAp JKHI
KONTEreH KOChIMIIIA TIepHETIePIiH KaliTa mporpaMMaiay MyMKIHIITiHEH Kyp
KaJajpl (TeK apHalbl «KOJIAHBICTAFEI TIEPHEIep TOObIHAH» 0acKa), COHmaki-
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aK, OipHeme KOCHIMINA HepHeTep (MYJIbTHMEIMSIIBIK) YiIeciMil Oenrinei
aMaii, oJapra »KaHa apHalbl KbI3METTEPIiH Oepe aiMaiIbl.

Byn xemminik, Ka3ipri ke3ie, TOyelCi3 aBTOpiap o3ipiercH apHanbl
omOeban gpaiiBepiep apkbulbl OHall >koiblTansl. Melcanra, Extra Keys
Assigner apaiiBepiH KenTipcek 0oaabl.

OliplHapaa OHTAWIBl BIHFAWIBUIBIKKA JKETY MaKCaTbhIHAA apHaubl
OUbIH NapHemaKmanapsl 1a 00JIaabl.

My3bikanslk, —acmanTapaa (0asH akKopAeoH, (OPTEHHAaHO, POsUIb,
OpTraH, CHHTE3aTOp) OWHAY YIIIH MY3bIKAIbIK NepHemaKmaiapsl na oap. Op
nepHere 6enrisi 6ip AbIOBIC colikec Kelei.

Mysbikaa «IepHed» JereH Ce3[iH MalaJaHbUIybl, oJeTTe
JJIEKTPOHIBI TIEPHENI acmamnTbl — CHHTE3aTOPABI KOJIAaHy, OJ1 JbIOBICTap bl
JJIEKTPIIi TEHEPATOPIbIH KOMETIMEH JbIOBICTBIK TOIKBIHIAPIbI IIBIFApY.

OHAipylIiiepAiH KUSIIBIHIA MIEK JKOK, COJl ce0eNTeH XKiHilKe, UKeMi
TYpi TYCTi, MOJJMHITIEH OCEPJICHICH, >KapbIKTAHIBIPBUIFAH TYpJepiMeH
9KCKITIO3MBTI TEpHETaKTa anyra Oonagpl. Anaiina, eH OacThICBI — KOJFa
BIHFAMIBUTBIK, OMTKEHI TIEpHETAaKTa )KYMBICKA BIHFAWCHI3 00Jica, caycak MeH
OYBIH aypbUIapbIHA OKEC COFaIbl.

A3 TapaTbUIFaH TEpHETaKTaHBIH MbIHamail Typiaepi ne Oap. KeitGip
MepHeTaKTalapFa cMapT-KapTa OKYy Kypaigapel eHuipiiren. Omap Kidrt
KBI3METIH aTKapa OTHIPBIN, KayilCi3MiKTI KaMTaMachl3 €Teli: CalbIH-
aMaJIJIbIK JKylere KipJiH; canMaabiH- Kipe anMaabiH. ConbiMeH Katap User-
to-interface, aran aiitkanma, DataHand System neren KypbUIFbLIap maiina
00JIbl, KITaBHATypajail eMec, Fapbllll KeMeciH OacKapaThlH TEpPMHHAIFa
yKcaiapl. AUTapibIKkTail OaThipManapbl JKOK, anaiia caycak Kiprizetin 10
teciri Oap. CaycakrapmeH Oec OarpITTa KO3fFajla OTBIPBIN, Oacaibl.
O3ipieymriHiH ~anjplHa KOWFAH MaKcaThl, cayCaKTapIblH aTKapaTblH
KUMBUIIAPBIHBIH CaHBIH a3aiiTa OTBIPHIN, IEpHETaKTaMeH TiHTYipAiH Oip
YaKBITTa KYMBIC iCT€y MYMKIH/IT1H caKTay O0JIIbI.

Kana 6yvinnviy  cencopnvlx  nepuemaxmacutl — Oy MYIIEM
MepHeTakTaga emec. Eki KoiFa KHUIETIH €Ki CeHCOpMeH ayana Oacy.
Jlaraputanras Karaainna, sKbUDKBIMANbI MENIMIep YIIiH JeBaliCThl KOJIIaHy
eTe Kojainmel. bynm Oonamrak HOOail Kenecifierimed >KYMBIC iCTEHm:
KYPBUIFBI, CEHCOPJILIK TEXHOJIOTHSHBI KOHE >KacaHIbl HEUPOHIBI JKEIiHi
OipikTipe OTBIPHIN, KaOBUIJAFBII OAachlll OTBIPFAH aJaMHBIH Caycak
KUMBUIJJAPBIH HaKThl Kajaranaiiel. Caycak KUMbLIIapblHA JKayall OepreH
JATYUKTED, OJapbl OpiNTepre TYPJICHAIPEII.

Tianyu Technology «xpITait KOMIAHMSCH! iMIKi JKapBIKTAHABIPYBI Oap
WKEeMJIi CWJIMKOH/BI, KapaHFbl Ke3lele THIMII JXKYMBIC icTeyre OoJiaThiH
nepHetakranbl ycelHAbl Illuminated Flexible Silicone Keyboard kamramy
MYMKIHIITiHIH apKachIHAa, KOJIJAHBUIBICTA BIKIIAM YKOHE 6T€ BIHFAMUIIBI.
Enrisynin xaHa KypbutFbichl 85 xone 109 wmomudukanus TypiHae
IIBIFAPBUIAIBI, BUTFAJI MEH IIAHHBIH dCEpiHe TO3IMIi, TOMalaHFaH YHaMIIbI
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JIM3aMHBI XKOHE 1€ K3 KEJTeH PeHJIe, TIMTI MOJIIIp TYCiHE e KOJI XKETKi3yre
Oomanpl. JKymcak jkoHE iC XKY3iHAE ABIOBICCHI3 OaThipMa TaHOAIAPBIHBIH
TYCl TYpaKTBHl XQHE YJKEH Te3IMAUIK Kopbl Oap. BipiHmi koMmbrotep
uelnepiHe TeK NepHeTaKTaMeH, akIapaTThl TeK COJ ITepHEeTaKTalaH aJFalliKbl
TapajiFaH aMaJJIbIK JKylenepiHe eHrisy TaHeMan OoiatbiH. Kasipri kesme
KOJJIaHYIIBIFA aKIapaTThl eHri3yAiH MMepHeTaKTaaaH 0acka Ja: TIHTyip MeH
CKHEp CHSKTBI KYPBUIFBUIApHI 14 YCHIHBUIFaH.

MaHumyIsTOp «TiHTYip» - aKIapaTThl eHIi3y/IiH KeH TapaJiFaH JXoHe JIe eH
KapamnaiieiM Kypaibl (6.2 cyper). OFaH Koca, TpaduKanblk HHTep(erHcIeH
Windows amMaiasIK JKyHeciHe, TIHTYIPCi3 dKYMBIC iCTey BIHFAHCHI3.
[lepHerakraman KeWiH, TIHTYip, KeInl KbI3METTI aTKAapaThIH EHIi3y
KYPBUIFBICEI OOJIBIN caHama pl. OHBIH KOMETiMeH, KONJIaHYIIbl, SKpaHIaFbl
MEH3ep/iH Ke3 KelreH OarbITTarbl KUMBUIBIH 0acKapa anajibl, OUTKeHI ycTe
OeTiHJe TIHTYIpAIH KO3FaJbIChIHA OalllaHBICTBI, MEH3epe coll OaFbITTa, COM
KbUIIaMIBIKTa Ko3aranazpl. Windows aMannmbslK KyHeciHae, MeH3epli
TIHTYIpJIH KeMeriMeH KepeKTi OaThIpMaHbIH CypeTiHEe OKeNil, TIHTYipAiH
COJI TIEpHECIH ILIepTy apKpUIbl, ENnter mepHeciH ammacTeipyra OoONajbl.
Canak OoiibIHIIA, Ka3ipri KOJNJAaHYIIBI KOMITBEOTEPMEH JKYMBIC iCTereH
kesne 80 % TiHTyipai naiinananans! ekeH. COHFBI Ke37ie IepHeTakTaiaH oac
TapThIN, TMEPHETAaKTa apKbUIbl €HTi3yHi ABIOBICTHIK OacKapyFa aybICTHIPY
YCBHIHBUIBII JKaThIp.

Byriari Tapma KemnTereH KOJJIAHYIIBUIAPABIH OWbI OOWBIHIIA,
TinTyip JAK yuiH xaxplHaa FaHa o3ipiaeHreH. bipak anFamksl yiariaepine —
ayslp, KapamaibIM, KOoJJga ycTayFa KoJaichl3 Kopamrapra Kapacak, 1960
KBUIIBIH OachlHAa oOiyan TaObUIFaHbIHA ceHeciH. TiHTYipIiH aBTOpHI,
CmHpopn 3eprrey HHCTUTYTBIHAA, NASA  KapKbUTaHABIPFAaH — agaMm
UHTEJUICKTIH JaMbITy TIpOeKTici OoMbIHIIA >yMbIC icTereH Jlyrmac
DurenbOapt. XKaHa MaHUIYNATOp HOOAWBIHBIH 0ACTHI MAaKCAThl — YKAPBIFBI
O6ap KamaM MeH JOKOICTHMKKE KaparaHaa, TpaduKanblK axKmapaTThl
KOMIIBIOTEPre BIHFAIIIBI €HTi3y KypaJlblH oiyian Taby OonFaH.

Puc. 6.2. «TiHTYyip»  MeEXaHHKAJBIK
MaHHITYJISTOPBIHBIH ilIKi KYPBUIBIMBL:

7 —rTiHTYip TYHIpIIETiHIH aitHay
BEKTODHI;

2 — TYHMIpUIKTIH KO3FalybIMEH ColKec
och OoifblHIIa aifHany; 3 — ochb

aiimanyblHa calikec OMCKiHIH aitHanysl; 4
— JHUCKiHIH TecikTepi apkpuibl K-
JKapBIK-AUOATAp CAyJeci Tycim Typansi; 5
—  JKapbhlK  UMITYJIGCTApblH  OJIIeY

JKOJIBIMEH Kazaranap aliHaly
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SKBUIIAMIBIFBIH OIIIEH]

Kenreren Oacka n1a KYpBUIFBUIAp CHSKTBIL, «TIHTYIp» MaHHITYJISTODPIBIH
KYpPBUIBIMBL J1a OYJI HIAEsHbI TeK yiecTipy yuriH CTaHGOpI MUHCTUTYTHIMEH
MaTeHTeNTeH, ©OWTKEeHI ON 3aMaH[a j>kaHa KYpPBUIFBIHBIH OoJallarbiHa
CEHIMCI3AIK OUAipeTiH. ABTOpABIH aiiTybl OoiibIHIIA, Oipa3 JKbII 6TKEH COH
raHa JjuieH3usHbIH Apple xommnanusickina 40000 mommapra caThUIFAHBIH
OinreH.

Tintyip, Apple Macintosh men keiiinipek Windows mas IBM PC
KOMIIBIOTEpJIEPIHIH aMaAblK >KYHeciHie mnaiifalaHFaHHBIH apKachlHIA
TaHbIMAaJ OOJIFaH.

40 >xpl1 1OIIHAE TIHTYIPAIH KYPBUIBIMBI KOIl e3repicTepre YIIbIparaH
KOK. Tek MMKpPOAJIEKTpOHUKA JaMbIFaH Ke3[e FaHa, KillKeHe
MHUKPOKYPBUIBIMIIA TIHTYIPAIH 3JIEKTPOHIBIK KYPBUIBIMBIH CBHIMFBI3IIBIPHIIL,
TanfaMmIbl JKOHE bIHFAWIbl KophycTapel maiiga Oomnnel. KommbroTep
TIHTYIpiHIH KO3FaJbIC JaTYMKTEPl «3BOJIIOLUS» Ipoleci Ke3iHae YIIKeH
e3repicTepre yIblpasl.

Ken rtapanraH, eH ap3aH TIHTYipAiH €Ki mepHeci Ooyafbl: COJ, XKHi
KOJIAHBIIATBIH, OH KOCHIMIIA KbI3MeTTepre apHanraH. CoHpail-ak yI
HepHeNni TiHTyipAa TaHeIMal, Oipak opTa mepHeci Windows opTacsiHza ic
Ky3iHAe KongaHeUiMaiabl. COHFBI Ke3llepl Tepe3eHi TiK alHaIAbIpy
apHaJIFaH, eHreseri 6ap Moaemi KOJIIaHbUIAbI, 1OHIeJIeK KOChIMIIIA TTEpPHE
KbI3METIH A€ aTKapa anafasl. OFaH Koca, KeJACHCH ailaHAbIpy YIIiH Oip
HeMece TepT nepHeci 0ap (kel ke3qe KOChIMILA IEpHeNep TIHTYIpAbIH OYitip
OeTiHJie OpHanacajbl) TYHTyapiap YChIHbLUIAIbL.

3aMaHayM TIHTYIpABIH — ONTHKAJIBIK, €Ki IEepHECI MEH alHaIIBIpy
neHreneri Oap. KelOip TiHTyipiapra KOCBIMINA: caFaT, KalbKYJSITOD,
Tene(oH CUAKTHI TOYEJICi3 KYPbUIFbUIAP EHIIPLIreH.

Jyrnac OurenbOapTheH oinanm TaOBUFaH TIHTYIp KO3FAIBICBIHBIH
JaTYUK KYPBUIBIMBI, KYPBUIFBIHBIH KOPIYCBHIHAH IIBIFBII TYpPaThIH €Ki
MPENCHIUKYIAPIIBl JOHTeNeKTepACH TypaThiH. JleHreneKTepaiH KO3FaIbIChl
Ke3iH/Ie op KaHCBICHI 03 KOJIeMiH/Ie aiiHaIaThIH.

ByHnail KypeIIBIMHBIH KONTETCH KEMIIITIKTEepl O0naThIH, col cebenTeH
Te3 apaga IeHTeNeKTi JKETeKKEe aJIMacTBIPhUIABL. JIOHIeNeKTI »KeTeKTe
TIHTYIp KO3FaIBICHl KOPIYCTaH HIBIFBII TYPATHIH PE3CHKEIICHI'CH OOJIATTHI
JIOHTelleKKe OepineTiH (OHBIH calMaFbl MEH PE3CHKE KaKMaFbl »KYMBIC
OeTiMeH JKaKchl OIpIKTIpy/i KamTaMachl3 ereni). JloHreekke KOChIIFaH eKi
POJMK Op eNmeMIe OHBIH KO3FaJBICHIHBIH OJIIEMICPiH JaTIUKTepre
xkibepin, Oy KO3FalmbICTapAbl AJICKTPIIK Ja0buIIapra aiHaIbIPBII
OTBIPATHIH.

Heri3ri neHrenex >KeTEKTiH KEMIIUIr — JOHTENEK IEH POIUKTEPIiH
JIACTaHYybl, TIHTYIpIbl OAachill alybl XOHE J€ JKWi Ta3aJbIKThl KaXeT
eTEeTIHAIT (OYJ1 Macesie pOMKTEP/li MeTAJUTH3ANMsIAY apKbUTBI IISNIICTIH).
Kemmrimikrepre kapamacrap, JeOHIeleK JKeTeK Y3aK yakbIT —Ooiibl
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JaT4uKTepiH Oamama cxemanapbiMeH Oacekenecte Oomumbl. Kasipri kesne,
JOHTCIEKTI TIHTYipJiap eKiHII OybIHHBIH ONTHKANBIK TIiHTYipJIapbIMCH
BIFBICTBIPBIIJIBL.

JeHrenex >keTeKTiH €Ki HycKacbl OonatbiH. Konmaxmini oamyux —
coyJie Topi3JieC METaJ/Ibl JKOJIAAaPbl MEH OFaH KOCBUIFAH YII KOHTAaKTIiCci 6ap
JaTyuk. Bynm naTuuk MeHreneKTi TiHTyipFa TiKeleH »EeTEeKTeH «Mypara»
KaJIFaH.

KoHTakTiN AaTYUKTIH HETi3T1 KeMIITUTIKTepl KOHTAKTIIEPAIH TOTHIFYEL,
Te3 eckipyi MeH TeMeHIi moniaik. Con cebenTeH yaybIT Kele Oapiiblk
TIHTYipJap OHTONAPIIBI KOHTAKTICI3 AATYUKTEPre KOUIIPLUIi.

Onmonapavl 0amuyuk €KUTIK OHTONAPaJaH TYpajbl — XKapblK JHOAbI MEH
exi GoToxuoaran (anerTerigel HHPPAKBI3bLT) XKaHe TecikTepi 6ap JuCcKiiep
MEH CoyJie Topi3ec caHbUIayIapaH, ojap KapbIK aFbIMbIH aifHajIa OTBIPHII
XKayblll OThIpajbl. TiHTyip KO3FaJdfaH yaKpITTa AWUCK aifHaja OTBIPBII,
TIHTYIpABIH  KO3FaJbIC  >KBUIJAMJBIFBIHA  Colikec, (QoToanoaTapran
JKUITIKIIEH Ja0bII anbIHAIbL.

by#lipre Kapaif = BIFBICTBIPBUIFAH, HEMece JUCKTIH JaT4UTriHAe
BIFBICTBIPBIIFAH CaHbUIAY >KyHeci Oap ekiHmI (GOoToAMO] TUCKTIH alHay
OarbIThIH Oenrineii.

OnTuKanblK AaTYUKTEp, TiKeJIeH TIHTyipFa KaTbICTBl YCTiHI1 O€TiHIH
KO3FaTyblH OakbuIaiiel. MexaHUKaNbIK KypaMJacThIH KOK OOIyBI KOFapFhI
CEHIMIIIIK MEH JIeTeKOP/IbIH KaO1IeTiH YIFaiTaThIH.

ONTHKAIBIK JATYUKTEPAiIH OipiHII OybIHBI, OHTOMAPIBIK JATYHKTEPAiIH
TiKenel eMec ONTHUKANIBIK OaliIaHbBICTaFb!, )KapbIK IIBIFAPAThIH JKOHE YCTIHT1
OCTiHEH >KapblK CE3Tilll JUOATAPABIH KOpiHICIH KaObUINANTBIH op Typii
cxeMmajlapMeH YChIHBbUIFaH. byHnail matdmkTepai Oip opTak epekiuerniri —
yCTiHri O6eTiHe (TIHTYip KineMineci) apHaibl ITPUXTAy bl (IEPIEHANKYIISP
HeMece poMO Topi3ec ChI3bIKTap) Tamam eteni. Keiibip kinmemmienepiae
HITPUXTAY KYH[i3 KepiHOSHTIH OosyIapMeH KacalaThIH.

Byn natuukrepin:

e apHailbl KUIEMIICHIH KOJJAHBUTYbI XQHE /€ OHBI aJMacThIpa
anvaysl. OFaH Koca, ONTHUKAIBIK TIHTYipIapIblH Kilemumenepi
e3apa aJIMacIalThIH, )KeKe TYpAC MIbIFapblIMaiTHIH;

e  Kijemmiere KaThICTBI TIHTYipIBIH Oenrimi OarmapiayblH KaKeT
eTeli, 9TIece TIHTYIp AYPHIC )KYMBIC iCTEMEHTIH;

e JlaCcTaHFaH KiJIeMIIere TiHTYipAbIH CE3TIMTIri (KOJAaHyIIbIHbIH
KOJIBI THEJ) — JTACTAHFaH KUIEMINEJCH JaTYUK INTPUXOBKAHBI
JIYPBIC KaObUIIaMaiThIH;

®  KYpPBUIFBIHBIH KBIMOATTBUIBIFBI KEMIIUTIKTEpi OOJIBIN TaObIIa b

KCPO-ma ontukanblk TIHTYipIapAslH OipiHII  OyBIHBIL, TEK

HISTENIIK apHANBI CaHAK KeIIeHepiHae OoFaH.
OnTHKanblK TIHTYIpIApIBIH EKiHII OybIHBI Kypambl OJIaH na
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Kypaeni. TiHTYIpAiH TOMEHTI XKaFbIH/a, )KYMBIC OPHBIH >KapBIKTAHIBIPATHIH,
TIHTYip KO3FaJIaThIH, apHaiibl )KapbIK AWOABI opHanackaH. KimkeHe kamepa
xoraprel 0eTTi cexyHnbsiHa 1000 per cypeTke TYCipim aiblll, CaHAIIBIKKA
Oepill OTBIPATBIH, al OJ1 €3 KE3eTiHAe e3repic yillecTipiMAepiH MIbIFaphiI
OThIpaThlH. EKiHIN OybIHHBIH ONTUKANBIK TiHTYipiaapbl, OipiHINI OYBIHHBIH
TIHTYIpJIapbIMEH CaJBICTBIPFaHAA KOIl apTHIKIIBLIBIKTAphl Oap: apHaifbl
KUTEMIIICHI KOKET eTICeH I, aifHagaH 6acka Ke3 KelreH XKeple IKYMBIC icTer
6epeni. CoHbIMEH KaTap Tazanayabl KaKeT eTIeHIi.

Kes xenren Oerre »xymbIc icTeil Oepeni pereH Oorkamra
KapaMacTaH, TIHTYIpJapAblH CaTbUIbIN >KaTKaH KeNTereH MoJemnaepi
(ecipece anFamIKbl CaTbUIBII JKATKAH KYPHUIFbUIAPBI) KiJIEMILIEHIH CypeTiHe
OaiiaHbICTHI eKeHi alKpiHaanabpl. Keibip cyper OemikTepinae rpagukaibik
CaHaIlIBIK KaTThl KaTeJecil, KO3FalbICKa KETKUIIKCi3, KOPCETKIUITIH peTci3
KMMBLIIapbIHA OKETIN COKTHL. byHnail akaynbIrbl Oap TiHTYip apHaibl cypeTi
Oap HeMece Oip TYCTi KiJieMIlle KaXXeT eTeli.

Keltbip Mozmenaep, TIHTYip KalbIIThI XKafnaiia TypraHHBIH e3iHJe,
KIIIKEHEe KO3FAJIBICTApAbIH OCEPIHEH, JKpaHJarbl MEH3EpAiH Aipiaaeyi
HeMmece 0ip Hemece Oacka kKakKka KO3FaJIbIll KeTyi OaifKasabl.

Exinmi OybIHHBIH AaT4uKTepi OipTe OipTe *KaKcapbUIBIN, Kasipri
Ke3le, TIHTYIpJep[iH akayjgapbl kdi Ke3zecmeini. JlaTumkrepain
JKakcapyblHaH Oacka, Keiibip Moxennmepre OiplieH €Ki KUMBLI JaTYUKTEpi
eH/ipineni, onap YCTiHI OeTTiH eki OeiriHaeri esrepicTepii Tanmai
OTBIPBIN, MYMKiH OOJaThIH KaTenepi OonaplpMait OTeIpaabl. byi TiHTyipiep
oifHek, oproiiHek, aiiHa (Oacka TIHTYipJaep XYMBIC iCTeMEWsi) CHSIKTHI
OeTTep/IiH YCTiHIE )KYMBIC icTel Oepeni.

CoHBIMEH KaTap, ONTHKAIBIK TIHTYIpJIEpiH >KYMBICBIHA apHAJFaH
apHaipl KijeMIinenep MIbIFapbUiafbl. Mblcanfa, YCTiHI OeTi CHIMKOHHAH
JKaCaJlbIll, KBUITBIPMEH >KanaThiiaabl (OYHIal YCTIHTI OeTTe ONTHUKAaJIBIK
CEHCOP KUMBIJIJIBI ’KaKChl aHBIKTANIBI).

Ocsl TiHTYipAiH Oap Oip akaybl, rpauKajiblK IUIAHIIETHEH Oip
VaKbITTaFbl  KYMBICBIHBIH ~ Kypaeniiri. JKaOJpiFbIHBIH — epeKIIeTiTriHIH
HETI31HAEe, IUIAHIIET KajdaMbl KO3FAIBICBIHBIH Ke3iHAe KeHae OaObUIIBIH
KepeK OaFbITBIH KOFAITBHIN, CypeT CajFaHAa KYpaJIblH TPaeKTOPHICHIH
Oypmanan kiOepenmi. JleHremex JKETEKTI MAHUIYIATOP «TiHTYipAi»
naigananca, OyHnai ayeITKynap OonmMaiabl. by moceneHi miemnry yuriH,
J1a3ep MAHUITYISTOPIAPBIH KONJaHY YCHIHBUIA/IBL.

CoHFBI XKBUIIAPHI, JKapBIKTAHABIPY VINIH >KapThUIall OTKi3rim jasepi Oap
ONTHUKAJIBIK JATYMKTEPAIH XKaHa TYPi 931pacH]I.
ByHpmaii naTuukTepaiH KeMIIUTIKTepl d3ipiie 0elMaliM, apThIKIIBUIBIKTaphI
Oenrimi:

e  aca CeHIMIUIITI XOHE CE3TIIITIr;

e aifHa MeH oHHeK OeTTepiHJeri MiHCI3 JKYMBICHI (ONTHKAIBIK

TIHTYIpre KeTHenIi);

123



e OaliKanmaTblH JKapbIKTBIH OonMaybl (ceHcopra  HMH(PaKbI3bLI
JIMANa30HbIHAH HEMEecCe Ja3epleH OepileTiH oJCi3 KaphIFbl Ja
KETKUTIKTI);

®  TOMEHTI KyaT TYThIHYHI.

HUnoyxyuonowvix minmyipiep apHaiibl KiIeMIIeJe JKYMBIC ICTEHi,
rpaduKanblk  IUTAHIICTTIH  KOMIUIGKTICIHE  Kipedi HeMece COHBIH
KaFuJachIMeH icTeWTiH Kypan. KelOip TuraHmieTTepiH KypamblHa SWHEK
MeH3epi Oap, TiHTyipre ykKcac MaHUITYJIATOpP Kipeldi, >KYMBICH  Oip
OOJFaHMEH, ICKEe achIpybIMEH epeKIICICHEe i, ce3IMTal KaTyIIKaHbIH
JTUaMETpiH YIFaliTa OTBIPBIN, KYPBUIFBIHBI IalATaHyIIBIHBIH — KOpY
aliMarbIHa OKEJII, )KOFaPFhI AIIIKTI TaHIAyFa MYMKIHJIIK Oepei.

NHAYKIHOHIBIK TIHTYIPACPIi, KOFAPFhl IAJJIIKKE e OOJIFaHIBIKTaH,
oJlapJiel OaFbITTay KakeT eMec. MHIYKIIMOHIBIK TIHTYIP CHIMCHI3 J1a 00JIapl
(KOMITBIOTEpre TIHTYIp JKYMBIC iCTENl TYpFaH IUIAHINET KOCBIIAIbl) >KOHE
WHAYKIHOHIBIK KyaThl 0ap, JeMEK OJETTeTi CBhIMCHI3 TIHTYIp CHSKTBI
AKKYMYJISTOPIBI TAJAIl €TITCHII.

['padmkanplk IDIAHMIETTIH KypaMblHA KIpETiH TIHTYip YCTOJIIEe Kol
OPBIH KaXeT eTnel i (IIaHIeT TYPY Kepek).

NHAYKIHOHIBIK TIHTYIpJIEp JKWi Ke3Jecreli, KpIMOaT jXKoHe opKallaHIa
KoJaiinel emec. ['paduKaliblK TUIAHIIETKE apHaJFaH TIHTYIpAi Oackara
ayBICTBIPY MYMKIH eMec (MBICalIFa, KOJIFa JTaHbIKTHI).

Tupockon endipineen minmyip YCTIHTT OETTETi KO3FaJBICTHI FaHa
eMec, COHBIMEH KaTap KeHICTIKTEerT KUMBUIIBI 1a TAHW aJafibl: OHbI YCTEIICH
QJIBIM, ayajaaa OybIHHBIH KUMBIIBIMEH OacKapyFa 00abl.

Tpexbon — Ke3 KenreH OaFbITTa aWHAIBIN OTHIPATHIH JOHTEJCK.
JloHTeNneKTiH KO3FaIbIChl MEXaHHKAIBIK (MEXaHUKAIBIK TIHTYipJa) HemMece
ONTHKAJIBIK TOCUIMEH ajblHalbl. TpekOoJ eKiemmeMIi alHaIbIM JTOHreeri
peTiHme KapacTelpyra Oonambl. JKOWCTHKKE yKcac, TpeKOOJN MEH3epiiH
Oastama KO3FaJIbICHI YIIIH ¢ KOJIaHyFa 0oJabl.

Cencopavik aconagmap sHncone maxmanap — Tadnan CUAKTHI, YCTIHT1
O0eTTe cayCakThIH KHUMBUIBIH OedriuredTiH  smemeHtrep. JKomakrap
KO3FAJIBICTBI  Oip eJImeM/i, ajg TakTajgap €Ki OJIIIeM/i AaHBIKTaHIbl.
KuMbUTIaiTeiH  OOIIKTEpl JKOK CEHCOPJBIK JKOJAKTap MeEH TaKTajap,
JIOHIelIeK NIeH TpeKOoIFa yKcac.

Tinmyipoiy Oabvln cvimbl KeWae Kellepri jKacalThIH JKOHE IICKTEHTIH
(akTop TYpPFBICBIHAH KapacThIpbuTafasl. CBIMCBI3 TIHTYIpIIH OyHman
KEeMIIUTIKTEp1 JKOK. AJiaiiia CBIMCBI3 TIHTYIPIIH MaHbBI3bI Maceseci — 1a0buT
Ka0imiMeH Oipre ojap CTAIMOHAPIBIK KyaThIH JKOFAITHIN, Oatapes Hemece
aKKyMYyJISTOpIap/aH epoec KyaT aimyra MOxOyp O0mabl.
ChIMCBI3 TIHTYIP/IiH 0acKa Ja KeMIITIKTEepi:

e KbeIMOaT Oara, anaiina TemeHey ypaici 6ap;

®  apTHIK CaJMakK;
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TOMEHT1 JKkueliK, amiTreri 20-50 I';
KOCBLUTYBI BUIFH TYPAKThI EMEC;
nabbuIaBl Oepy (eHAeY) Ke3iHe Kiaipy;
OipHerre ChIMCBI3, ocipece Oipaei, Oacka JjJa KYpBUIFbUIAPIIBI
naiiianany Ke3iHje e3apa opeKeTTeCTirl;
KYITUSUTBIKTBI Oy3y (paauoaiMacyibl OHail Oy3y);
e  KaOBLIJAFBINIKA KATBICTBI TIHTYIp OaFbITBIHBIH TOYEJUIITI.

CBIMCBI3 TIHTYIPJBIH aKKyMYJIATOPBI TIHTYIPABIH IITIHIE, OHCHI3 Ja
KyaT ana anajabl (Ysaabl TenedoH cusKThl). TiHTYIpIBIH iMIiHAE KyaT aimy
YILIH, TIHTYIpABI )KEPrUTKTI KyaT Ke3iHE LIOFbIP ChIM, JOKCTAHIIUS HEMece
WHIYKIMOHBI KyaThl 0ap OpbIHFa KOCY KaXKeT.

CBIMCBI3 MaHUITYJISATOpJIApFA TIHTYIp MEH apHaibl KaOBUIIAFbIII
KYPBUIFBIHBIH OPTAChIHA, KOMBIOTEP/IIH MOPThIHA KOCHUIATHIH, HH(MPAKBIZHLI
0alfTaHBICTBIH €HIPiTYl, OipiHIN OpeKeT OOIBI.

OnTHKAIBIK OailaHBICTa, iC KY3IHIE YIKEH Mocelie IMaiaa OOoJIbl,
Ke3 KeJNreH Keiepri TIHTyip MEH AATYMKTIH >KYMBICBIHA QCEPIH THTI3i.
TinTyip MeH KaObUIJAFbII KYPBUIFBIHBIH apachblHAAFbl, KOMIIBIOTEPTe
KOCBUIFaH pamunoOaiianbic, WHQPAKBI3BUT OalIaHBICTBIH KOINTEreH
KeMIUTIKTepIHEH KYThUIIBIPABI, Oipak oJlaH Jla KeM TYCICHTIH Macele
TYbIHJAJBL: TIHTYIPJBIH OpEKeT paauychl OipHemie MeTp OOJFaHABIKTaH,
Kepii KabaTTa OpHAJIACKaH TIHTYIp, SKpaHIarbkl MEH3ep/i Oackapa ajaTblH,
OWTKEHI oJieTTeriied yibIMaap MEH MekeMmenep Olp THUNTEC TEXHUKaHbBI
CaThII aJlaThIH, KOMITBIOTEP YKPAHBIH KOPIII KabaTTa opHalacKaH TIHTYIpAiH
OackapraH >karmaimapsl jna Ooyipl. MyHIAll TIHTYIpJIEpJiH, 9JCETTe eKi
paaMoXkeIl apHalapblHBIH OipeyiH TaHIAN ajyFa MYMKIHIIK OepeTiH
alBIPaKOCKBIIIITApbl 0OJA/Ibl, KONTEreH JKaFaainapaa 0acka KaHalFa aybicy
MoceJIeH] MeneTiH OoFaH.

BacbiHan OacTam TIHTYip YIIIH Op OHIIPYIIl CHUTHAT OTKI3YIiH
©31H/IIK ONiCiH d3ipyelTiH. Anaiina, kediHHeH Oaitmaneic yuniH Bluetooth-
KOCBUIBICHI aca KeHiHeH KOJIaHbUIAThIH Ooyiibl. By Oipinrail craHIapTThi
€Hri3yre, COHAal-ak KaObLilay KYpbUIFBICBIHAH KYTBUIYFa JXOHE TIHTYIpIiH
YKCaCThIK MOCEINIECiH IIemyre MypcaT Oepii, eiTKeHi kehOip KoMIbIoTepiiep,
(acipece HoyTOYKTEp) Bluetooth-amanrepmen skaHFBIPTHLUIFAH.

WHAYKIUSIBIK — TIHTYIpAep KebiHe JKYMBIC alaHIaiaH
(«xinemienen») Hemece rpaduKanblK I[UIAHIIETTEH MHIYKIHUSIBIK KPOCK
anael. bipak MyHnai TiHTYipJep Tek imriHapa faHa ChIMCBI3 OOJIbIN TaOBUIAbI —
IUTAHIIET HeMece ajaHma 0opibip kobimMeH Kocbuiaabl. COHBIIBIKTAH Ja, KOOI
TIHTYIpJI KO3FAITyFa KeJepri KenTipMeii, Oipak KOMITBIOTEPICH KAIIBIKTHIKTa
XKYMBIC icTeyre e MYMKiHIiK 6epmeiiai. TiHTyipaiH KeMIIIiri:

HAyKACTaHy CHHIPOMBI KaymiH  TYOBIPYBl MYMKIH  (KIHHHKAIIBIK
3epTTEYJICPMEH pacTalIMaraH);
B OKYMBIC iCTEy YIIIH KaXETTI KeleMzae Teric Ty3y OeTKi KabaT KaeT
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erineni (dk3oTMKanbikTapmaH Oacka (201 KbUIFBIFA  apHAIFaH)

TUPOCKOMUKAIIBIK TIHTYIpJIEp YIIiH);
B TIHTYIpAIH TipeyiluTepi Kip uHaiabI oHE y3aK KbI3MeT erneiiai. (och
cebebi YIIiH TIHTYIp iC KY3iHIe 9CKepH KYPBUIFbLIApIA KOJIaHBUIMAMN/IbI).
CxaHep — ¢oTocyper, cyperTep, ciaiiaTap, MOTIHAIK KyXKaTTap TypiHIe
YCHIHBUIFaH OelHenep/i ONTHKANBIK EHTi3y[l ICKe achIpaTblH JKoHE
uupIbIK HbICaHFa TYpieHOipeTiH Kypsutebl (6.3 cypet). Erep ckanepain
KOMETIMEH MOTIH CHTi3iieTiH 0oJica, OHJa KOMIBIOTEp OHBI CHMBOJIIAP
XKyieci peTiHae eMec, KapTUHKA peTiHe KaObUIIaii bl

6.3. cypert. IlnanmerTi ckanep

MyHjaii rpaduKanelk MOTIHAI TYPJCHIIpY YIIIH OJETTeri CHUMBOJIII
dopMaTKka  YATUIEpAi  ONTHUKAJBIK TaHy [POrpaMMachlH  €HTi3e[i.
CkanepiiepliH TapameTpJiepi eTe Typ:i OoJab:

B KYPAaCTHIPBIMBI;

B TYCTiH KaMThUIYbl. TYCTi KaMTy OOHMBIHIIA CKaHEpIep TYPJi-TYCTi KoHE
aKk-Kapa TycTi Oomampl. AK-Kapa TYCTI CKaHepyiep KECKiHAi KYHTIpT
IIKajia — CYp PeH IIKaJIachIHAa CKaHepIIeHi;

B ONTHKAIBIK pyKcaTHaMa. PykcaT ertineTiH KabOinerrepi OoifbIHIIA
CKaHepJiep 9yECKOMIBIK TYPMBICTHIK YKOHE aca JKOFaphbl PYKcaT €TiIeTiH
KaOiMeTTimKTeri,  MeJAiK  TynTeceMAe  KECKiHAI  CKaHepiey
MYMKiHAIriMeH jxoHe T.0., KociOwmiik Oonbim OesiHemi. ONTHKaIBIK
pYKcaTHaMa HeMece pyKcaT eTUIeTiH KaOijleTTiniri mouMzeri HyKTe
canbiMed emenesi (dots per inch — dpi). OnTukaibiK pykcaTHama TeIM
JKOFapbl OoiFaH caifblH, TYHNHYCKaJaH TYCIpUITEH aKmapaT A9Jipex
Oomnanbl, ocipece KECKiH aca aHBIK OOJiaJbl JKOHE OHBIH CarachlH
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JKOFaJITIIall OHBI yiFaiiTyra Oonajgsl. MbIcaibl: 3aMaHayH IUTAaHIIETTIK
ckanepiep dpi 300 —gen Oacram 2400 re JeiiH ONTHKAJIBIK
pYKcaTHaMacbIMEH CUIATTallajibl;

m ckaHepaiH eHAipiMaimiri. CraHmapTThl (oOpMaTTarbl Kara3 IaparblH
CKaHepJiey  Y3aKTBIFBIMEH  aHBIKTaTaJbl  JKOHE  KYPBUIFBIHBIH
MEXaHUKAJIBIK O6JIriHiH, COHNal-aK KOMIbIOTEPMEH TYHIHAECTIpY YILIIH
nalijanaHbuIFal MHTepQeic TUIIHIH MYNTIKCI3IriHe Toyeni 6onaip!;

B CKaHEpJIEHETIH MaTepHAJIbIH OIIIEeMI.

KypacTbIpeiabiMbl - OObIHIIIA CKaHEpIEpAiH KeJecl Herisri Typiepi
aHBIKTAJIa bl

KOJI («IIOTKEIep»);

m OapabaHabIK — Oacria iciHze naiananbUiaibl;

B IUIAHIIETTIK — KQIMI1 KCEPOKCTi ecKe Tycipei;

m OerTik (HeMece MapakThIK).

KypacTeIpbiasiMbl OOHBIHINIA TAFbI Ja OipHelle apHaiibl Typiepi 6ap:

B IITPUXKOJ CKaHepi;

MPOEKIMSIIBIK CKaHEep — YII eJIIIeMAl 00bEKTUIEP/Ii CKaHepIiey YIIiH

(chIpTTait GpoTo YIFANTKBINIKA YKCANIBI);

BH3UT KapTOUKACKIH CKaHEepJIeyre apHalFaH KOJI CKaHepi;

KiTaIl ckaHepi,

IUTaHETAPIIBIK CKaHeD;

clain-ckaHep;

caycak OeJiepiHiH CKaHepi,

KO3/IiH iIIKi TOp KaOBIFBIHBIH CKaHEepi.

Kon ckanepi — TiHTYyip Topi3zi ckaHep, MOTiHAI HEMece KYpleli emec

cyperTepli ckaHepieyre biHFainbl. CkaHepiey NpPHUHIUIN KeJecine:

CKaHepJi KoJifa ajajipl, OFAaH CKaHepJieyre THICTI MOTIH HeMece KeCKiHi

caylajipl, apHaiibl OaThIpMaHbl Oacajbl >KOHE MYMKiH OoJica KOFapbllaH

TeMEHTe Kapail (HeMece OH >KaKTaH COJI )KaKKa Kapail) Ty3y JKoHE bIpFaKIIeH

xyprizeni. CkaHeplieyMeH KaTap, OSKpaHJa OHBIH HOTHXKeci KepiHemi

(xomxazba Typinmeri). Kon ckanepiHiH apTHIKIIBUIBIFBL:

B KYHBIHBIH TOMEH/IITI;

B OKMHAKBI KOJIEMI,

N TachIIl )KYPYJAETi YTKBIPJIBIFBL.

HITpuxkoaTapabl cKaHepiey YIIiH KOJ CKaHEpJIEpiHiH epeKIiie Typiepi
6ap (cymepmapkeTTepe Kui Ke3aecTipyre 60mabt).

Ilapaxmel ckanep XapBIKCE3TIII JIEMEHTTIH >KaHBIHAH CO3a OTBIPHII
Keke OeTTep/ii ckaHepiiey MyMKiHairiHe Kabinetti. CkaHepliey opeKeTiHiiH
NPUHIMII MBIHAAA: Kara3 Iaparbl CaHbUIAyFa CalblHAABl Ja IIaMHBIH
JKaHbIHAH CKaHep IimIiHjeri OarbITTayIlbl POJIMKTAp ApKBUIBI CO3BLIAIBL.
BerTik ckaHep IUTaHIIETTIK CKaHEepre KaparaHa KeJeMi marbHaay 0oJasl,
Oipak Tek jxeke OeTTepJi FaHAa CKaHEepJel anajbl, COHIBIKTAH OHBI
KOMIaHVSUIApAbIH OPHCIHAE KOoIaHy IiekTeym. KenTereH mMozaenbaepain
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aBTOMATTBl TypAe Oepy KypbUIFbUIapel 0ap, COHBIH apKachIHJA
Ky’KaTTap/IblH KOIITeTeH CaHbIH CKaHepieyre MyMKiHIIK Oepei.

ITnanwemnmi cxanepnep — TaiianaHyllblFa OapbIHIIA KOJAMIBIKTEL
KaMTaMachl3 €TETiH CKaHepAiH aca KeH TaparaH Typi. CxkaHepieyniH
MKOFapbl carachl MEH THIMJIL XKbUIJAMBIKTEL KaMTaMach3 eteai. [lnanmerke
yKcalipl, OHBIH IIIiHAE€ MeJIAlp IIBIHBI acThIHJIA CKaHepyiey TeTirl
OpHaJacKaH. bynd KypbUIFbUIAp/bIH OpEKEeT €Ty MPUHIMII MaTepHAaIbIH
OeTki KabaThlHaH (HeMece MeJIip MaTepuanl apKbUlbl  OTETIH)
HIaFBUIBICTBIPBUIATBIH KApBIK Coyse, OalaaHBICTBI 3apsAATay acmanTapsbl
(B3A) nen atanaTsIH apHalibl 37IEMEHTTEPMEH Ka3blIa/IbL.

Ognerre, b3A oanemeHTTepi IIBIFBIC MaTEpHANABIH €HI OoMbIHINIA
OPHAJACTBIPBUIFAH CBI3FBIITAP TYPIHAE KOHCTPYKTOPJIBI peciMIeNesi.
ChI3FBIITEI  KaFa3 IapaFrblHA KATBICTHI OPHBIH  ayBICTBIPYHApaKThI
KO3FAJIBICCHI3 OpHATy Ke3iHJIe MEXaHUKaJIbl Typle TapTyMeH HeMmece
CBI3FBIIITHI KO3FAJIBICCHI3 OPHATY Ke3iHJe MapaKThl TAPTYMEH OPbIHIaJIa bl

IInaHmerTi cKaHepAiH pyKcaT eTUIeTIH KaOuieTi ChI3FBIIKAa bB3A
acTanTapblH OpPHAJIACTBIPY THIFBI3IBIFBIHA, COHAANH-aK CKaHepliey Ke3iHne
CBI3FBIIITHl MEXaHUKANBIK TYPBIKTAHJBIPY JIIIriMeH OaiIaHbICThI O0IaIbL.
Oducre Kommanyra apHairan TUNTIK kepcerkimt: 600 — 1 200 dpi. Kaci6u
kompanyaa 1 200—3 000 dpi kepceTkimirepi ToH.

BbapabaHapIK CkaHepJiep/e MIBIFBIC MaTEePHAIIBbl AKOFAPBI JKbIIIAMIBIKIICH
aiiHanmaTelH OapabaHHBIH HWIMHApPJL OeTiHe OekiTimeni. MyHmail Tumnteri
KypptFel B3A  KonmpmanymaH emec, (DOTORNIEKTPOHIBI KeOeHTKimTepai
KonmanyasiH apkaceiaga 2 400 — 5 000 dpi aca sxoFapbl pyKCATTBUTBIKTHI
KaMTaMachl3 eTel.

JKyMBICTBIH MaKcaTbl — aKMapaTThl CHIi3Y KYPBUIFBUIAPBIHBIH
KYPBUIBICBHIH KOHE )KYMBIC icTey MPUHIUITEPIiH YFBIHY.
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KY¥YMBICTBIH OPBIH/IAJTIY BAPBICBI

1. Jlontepre mepHETaKTaHBIH OpeKeT €Ty MPUHIMIIHIH CyI0acklH
’Ka3bIHBI3. 6.1.KECTECiH TONTHIPBIHBI3.

6.1. Kecre. I[lepHeTakrasap Tumi
ApTBIKIIBUIBIFBI Kemmrinixrepi

IIepnerakra

IliacTMaccazaH JKacaraH Kaja

[eprymen

MUKpO aybICTBIPbIN-KOCKBIIIIIECH

['epxoHapMeH

CeHCcopJIb

[ IpoeKIMSIBIK

321

6.4. cypet. ONTHKANBIK-MEXaHUKAIBIK TIHTYIPIIH CYJI0aCchI

2. ontepre 6.4. cypeTTi KaifTa CBHI3BIHBI3 KOHE OHJAFbl ONTHKAJBIK-

MEXaHHUKAaJBIK TIHTYIp JIEMEHTTEpPIH allbiHeR 1 — 7.
3. Op TYpIi «TiHTYip» MaHHITYJISATOPJIAPBIH aTall IIBIFBIHBI3. TiHTYIp
MEH TPEKOOJIIBIH KB )KOHE aifbIPMAIIBUIBIK ePEKIICTIKTePIH alThIHBI3.
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4. 6.2. KecTeHI TONTHIPHIHBI3. 3epPTXaHala CKaHEep/Ai Kaparl IIBIFBIHBI3.
OHbl KaHAall CHIHBINKA XaTKbI3yFa Oonanel? Kail TUN yCHIHBUIFAaH CKaHep
CHUSIKTBI?

5. FanamTopna i31ey >kyHeciHiH KeMeriMeH aknapaTThl €HIi3y/iH XKaHa
eHIMZIEPI MEH MEPCHEKTUBTI KYPBUIFBLIAPBI Typajbl aKmapaTTapisl i3zemn

TaOBIHBI3. [3716y HOTHIKECIH ANEKTPOH/BIK €CENTIKTE KOPCETiHI3.
6.2. kecte. CkaHepJepi CHIHBINTAY

CebInTay Oenrici ChIHBIN

Keckinmi KaapIITacThIPy TICLII

MexaHn3MHIH KHHEMATHKAJIBIK KYPBIIMACKI

EHri3i1eTiH KECKIHHIH TUITL

TyHyCKa aMKBIHABUIBIFBIHBIH JOPEKEC]

AnmapaTThIK HHTEpPdENC

barapiiamanbik HHTEpQeiic

BAKBLJIAY CYPAKTAPBI

1. Benrini mepHeTakTanap THITIHIH 9pEKET €Ty MPHHIUTITEPI
KaHgamn?
2. OnTHKanbIK-MeXaHUKAJIBIK TIHTYIPIIH KYphUIMAachlHA KaH Al
HETI3r1 ANeMeHTTep Kipeai?
3. OnTHKAJIBIK-MEXaHUKAIBIKIICH CATBICTBIPFAH/IA OTITUKAIIBIK
TIHTYIpAIH apTHIKIIBUIBIKTAPEl MEH XKETiCIeyuIilikrepi Heae?
Ckanepjie KaHaai (oTo JaTInKTep KOIIaHbLIa b7
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Ne 7 Tokipuoe ik :KyMbIC

BACBIII IBIFAPY K¥PbLJIT'BIJIAPBI

TaxipuoeJik kyMbICThI OPbIHIAY YIIIH: KajlaM, KapbIHJAI, CBI3FBILI,
TOXKIPUOEIIK JKYMBICTBI OPbIHIAyFa apHAIFaH ASMTEP, MOTIHAIK CaHAIIBIK,
«PC Wizard 2010» mporpammachl, MpUHTEP KOHE «AKMapaTTaHIBIPYIbIH
TEXHUKAJIBIK KYpanJapbh» OKYJIBIFbI KOKET.

ToxipuOesik skymbicTapra AalbIHABIK. OKYyJIBIKTBIH 7 OemiMiH
MYKHAT OKBII IIBIFBIHBI3 )KOHE OaKbUIay CypaKTapblHa XKayarn OepiHi3.

KOMEKIII MATEPUAJI

Bypikkim npuHTepaep, 6acyaslH pacTpiibl ICiH KOJNAAaHA OTBIPHII,
Karasfa EpKiKTi KEeCKiHIl HIbIFapyFa MyMKiHIIK Oepexmi. baceim TypateiH
0acTHEKKE KATBICTBI KaFa3Zbl KOUIpill TypaTbH OUIIKTI alifHalTybIHa >KoHE
0achIIl TypaThIH OACTHEKTIH KaJIIBIH OacKapy Kypriziiemi.

Keckinai KypyaslH pacTpibl ofici ic JKy3iHOE MOHHUTOp YIINIH Je
NpUHTEp YUIH ne Oipaei, apamapblHIa MaHBI3ABI aWBIPMAIIBUIBIK Oap:
MOHHUTOpP HYKTECiHE IIBIFApPBUIATHIH HYKTCHIH ©Hi Y3IIKCi3 OeuiHyi *oHe
0ip-OipiMeH OaillaHBICTBI TYCTEp HEMece CYPFBUIT rpajallysl apachbIHia Teric
oTyi myMKkiH. [IpuHTEp «O9pi HEMeEce elITeHec] 1e» IereH Karuaa OOMbIHIIa
6acy O60sTyBIHBIH HYCTECIHE FaHa CYHEHII )KYMBIC iCTeiial — HyKTe He Oap, He
HKOK, KoHe OapriblKk OachbUlaThIH  HYKTENep TpUHTEpIeri cusjaa
MaiaanaHpUIaThIH 0a3allbIK TYCTiH OipeyiH raHa ananasl. COHIBIKTAaH, OHIIK
KeckiHmepai Oacy kesiHzeri macene Oip 0azanblK TYCTi KOJJIaHa OTBIPHII
(kapa) cyp TYCTiH KY3[leTeH PeHKIH YJATUIeye; HeMece TEeK TOPT Oa3aibiK
TycTi (Kerunaip, KbI3BUIKYPEH, capbl JKOHE Kapa) KOJgaHa OTBIPHII
MWIIHOHJAFaH TYCTEPi YAriIeyae O0nbIn TaObLTaIbl.

Bipneit KaHBIKTBI OapibIK HYKTEHI 0acy Ke3iHae KYHTIpT KecKiH jkacay
YIIiH KemIipMesieyre >KyTiHeAi — KECKiHHIH op 3JCMEHTI IIapiibl MiIIiHTe
(memec 6acka ¢urypaMeH) HYKTCHIH TYPIl THIFBI3ABIFBIMEH ayBICTHIPBUTA/IBL.
By keckiH prieMeHTiH/Ie OpHAJIaCKaH HYKTEJIepAiH OapbIHIA CaHbIHA Kapan
KYHTIPT KECKiH €JeCiH TyIBIpabl, AIBIHYbI BIKTUMAJ CYp TPadallisiCHIHBIH
KaHmai na Gip OapbIHIa KO caHbHa KoJ xkeTkizineni (7.1 cyper).
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_ I | ‘ [IpunTepnin ©3iHIH pyKcar eTeTiH
. ] .‘ | KkaOurer VYFBIMBIH (TMPUHTEP Y3BIHIBIK

‘ } Oipairine Oenex Oacy KaOineri Oap
+*'-. HYKTEJIED CaHbI) KOHE  DJIEMCEHTI
‘ MPHUHTEPIIH 0acy HyYKTeci OOJIbII

7.1. cypeT. KeckiHai keLipy TaOBUIMANTBIH, &l KYHTIPT JIEMEHT
OonaThlH OachUTFAaH KYHTIPT OHJI
KEeCKIHHIH  pYKCaThl  YFBIMBIMCH
maTacTeIpyra OONMalpl. OpuHE, OYJI peTTe, KeCKIHHIH pYKCaT eTiIeTiH
KaOijeTi IpUHTEPAIH pyKcaT eTUITeH KadileTiHe KaparaHla TOMEH O0abl.
KeckiHHIH pyKcaT eTifreH KaOileTiH MPUHTEPIIH pyKcaT eTUIreH KabijeTiHe
KaThIChl OOWBIHINA a3alTKaHJa KECKiH JJIEMEHTIHJIE OpHAajIacybl MYMKIiH
HYKTEJIEp CaHbl OapblHINA YJIKEH OOJFaHABIKTAHIPUHTEPAIH pPYKCcaT €Ty
Kabineri jge yikeHipek Oosanpl. COHABIKTAH, ©H TPaIalWsICHIHBIH CaHBIH
WIFalTKaH Ke3/ie KeCKiHHIH pYKCaT eTiUTyi, Iapachl3 a3asbl.

Typmi-TycTi KeckiHIepAi KYpyIsl KapacThlpaiblk. Kazipri yakpITTa
TYPAI-TYCTI KOpy 1IiMi skanmnbiiai TaHbuyibl. Coyrie MaIiaThlH Ke3aep YIIiH
Monutopaa OJIT kemeriMeH Typii-TyCTi  KeCKIiHAI Kypy YIIiH
naiigananpuiaTelH RGB arayeiH anraH yiri KoJimaHbUIansl. beliHeneiTin
ke3aep yurin CMY (7.2 cyper) aray anFad yiari KoamaHbuIafpl. by sxepmie
Keriamip-kacsu1r (Cyan), Kei3eul KypeH (magenta) skome capsr (yellow)
Tyctep Oasayiblk TycTep OOJBII
TaObLIaIbL. Bapneik  TycTepaiH
alyaH TYPJIUIIT Typili KapKbIHMEH
0asaJbIK ~ TYCTEpIi  apajacTeIpy
. apKbUIBl  aJbIHYbl MYMKiH. MiHe,
M KBI3BUI TYCTI aly YIIiH KbI3bUI KypeH

TYCTI KOHE capbl TYCTi TeH
KapKbIHMEH apajacThlpy KaXeT, ai
KOK TYCTI ally YIIiH KbI3BUI KYpeH
TYC TEH KOTUIHip-KacbUl TyCTepi
JKOHE capbl TYCTI apayacTeIpy
Kaxer. bacy yIIiH KOJNTaHBUIATHIH
Kara3[IblH TYCl — aK. AJ Kapa Tycke
yiI 0a3aiblK TYCTi apalacThEIpyMEH
KOJI )KETKi3yTe 00Iabl.

7.2. cypet. CMY Typni-TyCTi yArici
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OKiHIIIKe opaii, ToKipruOe MeH UTiMHIH Oip OipiHEH albIPMaIIBUIBIFEI Oap,
COHJIBIKTAH Ta3a Kapa TYCTi 0a3allblK TYCTEpJi apajlacThIpy KOJBIMEH ary
MYMKiH emec. AJIBIHATBIH TYC KapakoIIKbUI TYCKe JKakblH Oonamsl. byn
0a3albIK TYCTep OOSyNapbIHBIH KETUIMETCHAIriHEH O0JIabl XKOHE CYpeTTi
Oynmipeni. basanbslk Tyc peTiHAeri aTalFaH yII TycKe oJeTTe Kapa TYCTI
(black) xocamsr xomHe oceiran coiikec 6yt yiri CMYK  nem aranmamer. Typari
—TYCTi KeCKiHII any YImH Oacy Ke3iHAe Oa3aliblKk TYCTep HYKTENIepiH
yitecTipy maimanaHpUIa b, all KYHTIPT TYCTEp ajIbIHIA CHITaTTaJIFaHIan
«KelIipMeney»  KOJNbIMEH  alblHambel.  Typmi-TycTi  Oacy  Ke3iHge
«KelIipMeney» oJICIH TalJaniaHy CypeTTiH pyKcaT eTyiH IIbIHAibI
JKOFAJITYFa OKeJIill COFAaThIHbI TYCIHIKTI.

Enmi keckiHHIH camachlH apTTBIPYIBIH 0acThl TOCUIl pyKcaT €Ty
KaOlJIeTiH apTThIPY OOJIBIT TaAOBLIATHIHBI TYCIHIKTI OOJIbI. AJlaiina, KillKeHe
JUAMETpPIIl IITYMEKTI JalbIHIAy TEXHOJIOTHS KaFbIHAH ©Te KWBIH, all CHJI
Oyl myMekTep OiTenmin KaJIMaWThIHAAW eTim JaiblHaay TinTi  KUBIH.
[IpuHTEpmiH pyKcar eTy KaOUIeTiH apTThIpMai, KECKiHHIH CalachlH
JKaKcapTy YIIiH TYpJi 9IicTep KOJNJAAHBUTYIA, COJIAPABIH Oipa3bl aca eneyi
THIMILUTIK Oepyne.

Keckinmi kaObUIIay sl KaKcapTyAbIH KapamaibiM oMlici epekine Typre
KYHTIPT TYCTi 3JIEMEHTTEPIIH OpHAJIACYBIH aJIMACTHIPY/IA.

AJlaMHBIH K631 KeJIJIeHeH HeMece TiK ChI3bIKTapMeH TyhickeH ke3me (0
Hemece 90° coiikeciniie) Oypputy OyphIITApbIH aHBIK ce3ineni. COHIBIKTaH
nugplaHFaH KYHTIPT KecKiHAepal 0acy Ke3iHae pacTpiibl KYpPbUIBIMIIBI
Oipmiama Oypellika OypraH MakcaTka caid Oomambl. (45°) skeTiireH
JIMArOHAIlb TiK JKOHE KOJIJICHEH ChI3bIKTAPBIHBIH apaChIHIaFbl OpTaaa OOJIbII
TaObLIAABI JKOHE, aca KOJAIbl BIMBIPATBUIBIKTEI KaMTaMachl3 eTell.
BypBIITHIH 791 OCBI MOHIH U1 KOJTaHy — OCBIMEH TYCIHIIpiIe/Ii.

Typsmi TeXHOJOTHSUIAPIBIH 0acThl YFBIMBI TNPUHTEPIIH (HU3UKAIBIK
pYKcaT ery KaOijeTiH yJiFaiTnai-ak Oacy camachlH apTThIpyAa OOJIBII
TaObUTafbl.  Ojerre,  TYpai-Tycti  Oypikkim  npunTepriepai  ipi
OHJIIPYIIIJICPIH op KaHChICHI OYPIKKIII Oacy/bIH 631HIIK epeKIle 9 IicTepiH
oiiyan Tabajpl, COJN OMICTI 63 OHIMJICpiHAEC KOJIaHaiael. Pactpibel Gacy
MYMKIHIIKTepiH KCHEHTyre MIAKbIPaThIH OCHI TEXHOJOTHSIIAp HETi3iHme —
KOCBHIMIIIAa OOSlymapAbl, CHSHBI KOMKadaT eTill cally, TaMIIbl MeIIIePiH
Oackapy >karanpl. KemiprrireH-OypiKKIiIl TEXHOIOTHACHIH AaMBITYFa KOHE
XKeTuimipyre eTe 30p Kym caixran Canon KoMmaHwschl, 0acy camachlH
apTTHIPYIBIH OipHEIIe 9iCTEpiH OMIJIAIl TAITHI KOHE OJIApIBI 63 OHIMIEpiHEe
ermipai. Omapaeiy 6ipi, Photo Realism artayein amran omic. By omic
¢dorocypeTke KaparaHAa OHBIH AaIIBIK JKEPICpIHEH HeTi3ri  acep
QIATBIHIBIKTEL TYHIHICH OTBHIPBIN, aJaMHBIH KOpY epeKIICIIriH eCKepei.
By perre, pactpma HykTe a3 OoJiFaHIa JKOHE TOMEH PYKCAT €Ty Ke3iHze
TYHIPIIIKTI KYpBUIBIMBI KepiHeni. bacTel yFbIMBI, OipHemie KaOaTThI
OipTiHIEN >XaFy MYMKIHIIMIMEH aca amiblK CHUSHBI KOIJaHyna. by Tek
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pacTpaplH eceOiHEeH FaHa emec OOJIaThIH KYHTIp OHIepai anyra cebiH
turizeni. Drop Modulation men aranateiH omic Te KbI3BIKTBHL. by omicTiH
HETi3iHJe TaMIIbl MeJIepiH 0ackapy MYMKIHZIT JKaTelp. by ymmH
OacaTelH OAaCTHEKTIH op IOIYMeri TYpJi KyaTTaFbl KbI3IBIPFHIIIICH
xabapikTananel. Con perTe, Typii Mesnmepaeri (Yl Typ) TaMIIbIHBI anyFa
Oonanel. Typmi Medmiepaeri TaMIIBUIAPABI apanacThipa OTBIPHIN, OYJI
TEXHOJIOTHSIHBl [MalfalaHy KeH TYPJI-TYCTi CIEKTpre KOJ JKETKi3yre
MYMKIHIIK Oepe/i.

Epson kommnaHwsiChl OipHeEIe TEXHOJIOTHUSIIAPABI OWMJaN TaIlThl JKOHE
olapJel 63 OHIMIEpiHJe MaiaanaHanbl, KeOiHe OipHelIe TEXHOJIOTHsIIAP
yitmecimi  maiimananputanel.  Micro  Piezo  texHomormsicel  GepineTi
Oackapynibl WUMIYJIbC AMIUIUTYIACBIHBIH ©3repyi eceOiHeH TaMIIBIHBIH
IIaMachlH PETTEN TYPY MYMKIHIITiIHIE. OJeTTe, KepHEY aMIUIATYIaChIHBIH
€Ki THsSHAKTaJFaH IaMachl MaliaallaHbpUIaIBI, O YII TYpJIi IUaMeTpAaeri
HYKTeHI amgyra MyMkiHmik ©Oepemi. Advanced Meniscus Control
TEXHOJIOTHSCHl TaMIINBIHBIH AYPHIC MIlIiHIHE jkoHEe Oipleil Meimepine Ko
JKETKI3yTe JKoHe OJapAblH alWKbIHIaMachlH HAKThUIaAyFa MYMKIHIIK Oepeti.

Bypikkim Oacy camachlH KaKCapTyIbIH aJiFallKbl TEXHOJIOTHUSIAPbIHBIH
6ipi Hewlett-Packard xommanusceiMen oitnan tadburran sxoHe C-Ret (Color
Resolution  enchantment technology) nerem aray amran. By
TEXHOJIOTHSIHBIH ~epeKIneiiri Olp HYKTere CHsIHBIH OipHeme KabaTsl
JKarblIaTBIHBIHAA. BYJ1 TeXHOIOTHS yaaibl kakcapsIn Typazsl, o1 Photo Ret
(I, 1) nerem »xammeizama artay anael. Kasipri yaxeirra Photo Ret 1l
TEXHOJIOTHSICHI JKHIPEK MaiilalaHbLIa bl

By TEXHOJIOTHUSHBIH HETI3T1 epeKIIeTiKTepi:

1) 10 mukcensre AeiiH CHS TaMIIBUIAPBIHBIH MOJIIIEP] MaHBI3IBI TYpIe
azaitreurrad — (Photo Ret 11l — 5 mukcens). TaMIIBIHBIH MOJIIIEPIH a3aiTy
KEeCKIHHIH KaHBIKIaFaH >KepliepiH Oepy Ke3iHIe TYHIpUIKTepIiH KepiHyiH
TOMEHJIETYTe MYMKIHIIK Oep/i;

2) Bip nykrere Oiprinmen 16 kabatka neliH >xary MYMKIiHZIIri ©Oap
(Photo Ret 111 — 29-ra neiiin).

Kannmait n1a Oip TEXHOJOTUSHBIH JKETICTIN OHBIH YFBIMBIHIA, OHBI iCKE
aceIpy/ia eMec, OHBI XKy3ere achlpy KyHbIHAA 1a 6obin Tabbitaas Hewlett-
Packard ¢upmacer Photo Ret Il e3iniy 6acy TexHOmOrHschIHIa GacyabIH
pacTpiuel JKOHE Kem KabaTThl TEXHONOTHSCHIH YVIIECTipe OTBIPHII,
CypeTTepHiH KON CaHBIH OTKi3yre »oHE Oyl JKETICTIKTepIiH OapibIFbIH
MPUHTEPIIEPIiH JKaIai YIruIepiHae Ky3ere acbIpyFa KO XKeTKi3 .

BaceiHan  Oactam  Qortocyperri  Oacyra  OaFmapiaHraH — JKOHE
(doTompuHTEpIIEp NeN aTalaThlH  OYPIKKINI TpPUHTEPICpPAiH apHABI
TYpJEpiHIEC TYPJNi-TyCcTi Oachlll IIBIFApy CalachlH apTTBIPy dcipece
MaHbBI3AEL. byt npuaTepnepae ¢poTocypemiapasl OackiIl MIbIFapy Ke3iHae aca
JKOFaphl cama Herisri Tycrepmid (5,6 jKOHE OJaH acTaM) JKOHE apHaubl
CHSUIApABIH aca Kol CaHBIH MaiiianaHy eceOiHeH KaMTaMmachl3 ETiIei.
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Keiine komiMri mnpuHTEpre jxaHa KacweTrTep Oepy VIIiH, TYpai-TycTi
dotocyperri Oacy YIIIH Kapa TYCTi KapTPUDKIIH OpHBIHA apHAibl
(hoTOKapTPHIKAEPl OPHATY iC KY3iHIIE KOJIAAHBLTY A,

Typ:1i TEXHOJIOTHSIIAP/IBI CANBICTHIPY JKOHE OJIAPABIH CYPETTIiH canachiHa
ocepiH aHbIKTay Oipmama KublHAay. CypeTTiH IIBIFY carachl MPUHTEPIIIH €H
0acThl KepCeTKil OOoJbIN TabbuIca Aa, 0JI MmapaMeTp OOJBINT TaObUIMANIbI,
cebebi, OOBEKTUBTI TYpHE OJIICHOCH I KOHE CAHIBIK CHITaTTa CHITaTTala
anMaiipl. bacelll 1mbIFapy camachlH Oarajay Ke30€H MIONy apKbUIbI
KYpTiziiesni, coran OalaHbICTEI CyOBEKTHBTIK cumaTka ne Oonazapl. Cara
CyOBEeKTHBTI, Oipjell IIBIKKAH CypeT op TYpii amamaapra MyJaeM Typii
ocep Oepemi. CoHmbIKTaH, OacydblH calachlH OarajaraH Ke3jie, OoIeTTe
KAaKChl HIBIKKaH (OTOCYpeT camachl HeMece JKaKChl OachUIBIN IIBIKKAHFa
KYBIK (OTOCYypeT Jemn TyciHemi. by OaranmaynaH, KeCKiH carachl KamMaH
eMec JiereH Il TyciHyre 0oianbl. bacy camacel sxoHe Kei0ip/ie YChIHBUIATHIH
Oakpliay cypeTrrepi OoHbIHIIA OipaeMe aiTy KublH. bacy camachkl
MIPUHTEPIIH ©3iHe OalIaHBICTBI OOJIMaWbl (Kehe, TINTi OJaH Ja eMec),
MaialaHbUTATBIH KaFa3/IblH calachblHa yKoHe OachbuTyFa OepiireH KeCKiHHIH
TYITHYCKACBIHA /1a OaiijIaHbICThI OOJIATHIHBIH €CTE YCTAFaH JKOH.

Bypria Oapiblk Ke3ie KeCKiH Typaibl alThiia Oep/ii, COJl alThUIFAaHHBIH
0opl KECKIHHIH JKCKEJIETeH JKarJaiibl peTiHJe KapacThIPBUIYBl MYMKIH
MOTIHAEpai OacyFa Ja KaTajpl.

Bypikkill OpuUHTEp MATPULANBIK [IPUHTEP YFBIMBIH OJaH Opi JaMBITYy
0O0JIBITT  TaOBLIAMbI, COHJBIKTAH OHBIH KYPaJbIMBIHJA aJJBIHFBI HETI3iH
KYPYIIBIHBIH KOIITETCH 3JIEMEHTTEP] CaKTaJFaH.

Bypikkim mnpuHTEpmiH OacThl 3JEMEHTI YJIKSH CaHAarbl IYMEKTCH
TYPAThIH, OFaH CUsl KYWBUIBII TYPATHIH, OACHII IIBIFAPATHIH 6acTHEK OOJBII
TaOblIaapl. CHs IIYMEKKE Tap TYTIKTEp KACHETIHIH eceOiHeH KYHbLIaJbI
JKOHE CYMBIKTBIH OCTKI KaOaTThIH Kepily KyIli eceOiHeH aryaaH ycTar
Kanaabl. DBacTHeKKe IIYMEKTEH CHSHBIH MHKPOCKONTHIK TaMIIBICBIH
MIBIFAPBI TYPYFa MYMKIHIIIK OSpeTiH apHaibl TETIK OpHATHUIFaH

Bymara
/ /—" | 7
/ / | 7

LILTTTTTTTTTT TTee30KepaMUKabIK 3IeMeHT 7.3, cyper.

[Ise30KepaMuKaHbIH CYII0aCHI
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Ocbl MeXaHWU3MHIH KYPBUIFBICHIHA Kapail NpPHUHTEPIiH KaHIail CHIHBIIKA
KaTaTBHIHBIH aiibIpyFa 00Ja bl

Bypikkinn mpuHTEpIe CUsl TAMITBUIAPBIH MIBIFAPYABIH €Ki 9/TiCiHIH Oipeyi
naiimanapuIaabl:  mhe3odekTpii  (EPSON); ra3  KemiphikTepiHiH  omici
(Canon, HP).

Ilvezoonexmpai  20ic HeTi3iHAE TBHE30AIEMEHTTIH DIIEKTP OpICiHIH
ocepiHeH minriHiHiH e3repy KabineTi katbip (7.3 cypet). bacsin msrapaTsit
0acTHEKTIH op IIYMETiHe, MbEe3KPUCTAIIAH 93IPJICHTEH KAITHIp MeMOpaHa
KIpIKTIpUITeH. DIIEKTp WMITYJIbCIHIH ocepiHeH MeMmOpaHa e3repeii, cou
YaKBITTaTYBIHAAUTHIH ~ KBICBIM ~ INYMEKTEH CHSHBIH MHKPOCKOIHSITBIK
TaMIIBICHIH IIBIFAPAIHL.

Ta3 xenipwixmepi ONICIHIH HeTi3IHAE KIIKEHe KOJEeMIl JKbULIaM
KBI3IBIPYAaH KallHATy TeMIlepaTrypachlHa JNCHiH JKeTKi3y *aTblp. Kp3asipy
KBUTIAMIBIFEI COHIAN KOFaphl, XKaPBUIFBIC YpAiciHe yKcaiinsr. Col yakpITTa
maiina OonaTtbiH Oy IIYMEKTEH CHSHBIH MHUKPOCKOIMSIBIK TaMIIBICHIH
msiFapaabl. BOCH! o/icTi icke achIpy YIIiH op ITYMEKKE MHKPOCKOIHSIIBIK
KBI3ABIPY 2JeMeHTi KipikTipinemi (7.4 cyper).

72 LATIDIn I <3 dpKaNCBHICHIHBIH

A . . aca JKOFapebl
EEIZOEIDV 3/IEMEHT / % TeMIIepaTypa
T T IS ISIISS AHZA eKIIiHi a3,

6acy >KbULIaMABIFBIH apTTHIPYFa MYMKIHIIK Oepei.

Bymara
]
T'a30BRIA ITY3HIPh S <3
HarpesaTeAbHEIH
9AEMEHT

7.4. cypet. bacTuexTiH cy0acsl

KemipmiikTi TEeXHONOTHS JKOFaphl TeMIIepaTypaMeH OailJIaHBICTHI.
JKorapel Temmeparypa Ke3iHJE KBI3ABIPFBIII YaKbIT ©TE€ Kelle KyHik
KabaThIMEH TAaTTaHAAbl, COHIBIKTAH OCBl TEXHOJOTHSA KOJNJAHBUIATHIH
MIpUHTEPIIEPIE, OAChIN MIBLIFAPAThIH OACTHEKTEP M1 ICTEH IIBIFBIN Kala bl
Con xarmaitmapga on cust CYHBIKKOHMAckIMeH Oipre KOHCTPYKTHBTIK
OipiHFaii TOPanThl KYPauIbl.
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Backim miblFapatblH OacTHEKTEp CHA KapTPUDKIMEH KOHCTPYKTHBTI
Typae Oipirin, oHBIMEH Oepri aybIChIpblia ajallbl, COHAAW-aK MPUHTEPE
TYpaKkTBl TYple OpHATBUIA [a alajdbl, COJl pPETTe TEK KapTPUIXK FaHa
ayBICTBIPBUTBIT  Typamel. OChl  HYCKaIapOBIH  OpKAWCBICBI  ©3iHIH
ApTHIKIIBUIBIKTAPBIHA KOHE KEMIIUTIKTepiHe HWe. bachlll  mibFapaThiH
0acTheKCi3, CHA KYATHIH CHIUBIMIBUIBIK OAChIll IIBIFapaThlH OacTHEKIICH
yiteciMre KaparaHna, 0ipa3 ap3aHbIpak TYpybl Kepek. Al ic xy3iHae Oyiai
eMec, 0achlll NIBIFAPAaThIH OACTHEKTI MPUHTEPre TYPAKTHl OpHATY Ke3iH[e
naiaananyablH eoyip ap3aHaaybl Oalikanmanasl. Coll yakbITTa, aybICTIAIIBI
0achIN IIBIFAPAThIH 0ACTHEK, CUSHBIH apHaJla KeYill KaTybIMEH OaiIaHbICTHI
KWBIHIBIKTaH XCHUI IIBIFybIHA MYMKIiHIIK Oepeni. Cus OacThekTe Keyir
KaJFaH >Karmaiiia, OHBl ayBICTHIPY KaXKeT, Aepey coikec mapa KaOpuimay
KepeK €KEeHIH eCTCH IIbIFapMaraH keH. CHUsHBIH OaCTHEKTIH apHaJIapbIHIa
Keyill Kally TOyeKeNiH TOMEHJAETY YIIiH, OpPHAIACTHIPYIBIH apHANbI Kbl
Kke3menreH. Kemreren mpHHTEpiepme IMIYMEKTI Tazajnay (YHKIHSICH
oiinmacteippuran. CoFaH Ja KapamacTaH, NaimamaHy KesiHzae Oachlm
IIBIFapaThiH 0aCTHEKTI ayBICTBIPHIN Keperi jKOK JEyre TOJBIK CEHIMJIUIIK
KOK.

Bactnek cusra apHamFaH CHIMBIMABUIBIKIIEH Oipre Kara3 MaparblHa
KOJJICHEHHEH  KaWTBIMIBI-UIrepijieMe  KO3FajlaCc  JKacalThIH  apHaMbI
OarpITTAYBI OOWBIHINA KYHMENIiKKKe OekiTiremi. bacellm mbrFapaThiH
0acTHEKIIEH CHsAFa apHAaJFaH CHIMBIMABUIBIKTEI KOHCTPYKTHBTI OipiKTipy
ToCIl aca KapamabiM 0oJjica Jia, JKOHE COHBIH apKachlHIa ©Te KEHIHCH
Tapajica J1a, OJ OHTaWnbpl OoNbIm TaObUIMakabl. KylMennk xbuigam
KO3FaJTybl, COHIal-aK KO3FaJIbIC OAFBITBIH JKBUIAAM ©3repTyi KakeT, ce0edi
OHBIH KO3Fajly >KbUIAaMIBIFBIHA Kapail Oachlll MIBFapy IKBUIIAMIBIFBI
aHpIKTanmanel. CoJ YIIiH KBUDKBIMAITBI KYHMEIIIKTIH eKITiHI a3 00TyBI Kepek,
SFHA Maccachl a3 Oomybl Tmic. Ochbl MakcaTrTa CHS KYIOFa apHalFaH
CHIUBIMIBUIBIKTEIH Ja OINIIeMiH a3aitanel. COHIOBIKTAH, CHSFa apHAIFaH
CHIMBIMIBLIBIKTEI TIPUHTEPTIH KO3FaJIMAaUTBIH JKarbIHa Kapai
OpHAJIACTBIPFaH, aJI OACHII MIBIFapaThiH OAaCTHEKKE CUSHBIH Oepiiayi apHaibl
KYOBIP)KOIIAAPEI apKBUTBI KYPIi3UITeH TYPBICBIPAK OOMaIbL.

MyHpgaii xyiie Oachlll IIBIFApPy >KBUINAMIBIFBIH apTTHIpYFa JKOHE Oip
Me3eTTe CHs KYIOFa apHAIFaH CHIABIMIBUIBIKTE YIIFaUTyFa MYMKIHIIK
Oepeni, Oipak KyObIpskoNiap >Kyieci KOHCTPYKTHBTI TYpA€ ©Te¢ KUBIH
OOJIFaHIBIKTaH, MYHJAH KOHCTPYKIIUS OT¢ CUPEK KOJITAHBLIA/IBL.

Bacy ypuicinae Kara3aplH Maparbl apaHWbl TETIKTIH KeMeriMeH Oacy
TpaKTi OOHBIMEH OPBIH aybICThIpaabl. OHBIH HETi31H Pe3eHKEICeHTeH OLTiKIIe
KYpaupl, 01 aJbIMIbIK JIBUTATEIIbMEH alHAbIMFa KenTipiieni. bimikmere
Kara3 KOCaJKbl PE3CHKEICHTeH ayHaKIIaMeH KbIChUTabl. binikie aiiHaiaran
Ke3lle YHKeny KYHIiHiH ecebiHeH co3y kyprizineni. [lpuHTepmin ecki
KYpbUIMachIHa OachIN MIBIFApyFa apHallFaH Kara3 MmpuHTepre Oip mapakrar
canmbIHATBIH. Byl eTe wpIHFaiichI3 OonathiH, ceOebl Kkom OeTTi KyKaTTapbl
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Oacy ke3iHJenpUHTEpTe KeJeci Oip mapak Karas3Jbl cajblll TYPY >KoHe Oacy
YpIiciH KaiTagaH icke KOCY VIIIH OIepaTOpIblH YIAibl TYPybl KaxeT
O0onaThiH. 3aMaHayd MpHUHTEpIIEpIE Kara3mel Oepinm  Typy ypaici
aBTOMAaTTaHBIPbUIFaH. [IpUHTEpAiH KaOBUIIAYBIII HAayachlHA 0acy aJIbIHIA
O0ip Oyma Kara3 caJbIll KOKOFa OOajbl, Kelecli Kara3 aBTOMATTHI Typle
QIBIHBIIT  OTBIPAJIBI  KOHE 0acy TPakTICIHE  YCBHIHBUIBII — TYPAJbL.
[IpunTEpnepain TYpIi yiIriiepiHae KaObliiay HayachlHa CAlILIHATBIH Kara3s
MaparblHBIH CaHBI 9p TYPII, Oipak omerte o1 50 — 100 mapakTel KYpaub.
Bacy ypxicin OackapaTelH JpaiiBepiiep KOIIIPMEHIH KaKeTTi CaHBIH
OpHATYFa >KoHE OACBhUIBII IIbIFAPBUTYFa THICTI OETTI HeMece OeTTiH OeuiriH
KOepCeTill TYpyFa MyMKiHmiK Oepeni. Kara3nbl Oepim TypyIbIH aBTOMATTHI
YpIici TpUHTEpAlI TMaimanaHyabl ©Te KOJAaWibl eTTi. byJl BIHFaWIBIKTAp
OacynblH YJIKCH KeJIeMi Ke3iHJe eTe eneyii: KaOblijay HayachblHa Kara3
cairy, bacy mapaMeTpiH KopceTy jkoHe 0acy MporpaMMachIHBIH OPBIHAATYBIH
icke KOCy KeTKiTKTI. KanraHbIHBIH OOpiH MPUHTEP 631 aBTOMATTHI TYpPIE
icTei1i. ABTOMATTaHABIPY YFBIMBIH OJIaH Opi JaMBITy TApaKThIH €Ki JKaFbIH
Jla Tlaiiiaana OTHIPHIN, aBTOMATTHI peKiMIle OAChIN IIbIFApYAbl KYPrizyre
MYMKIHIIK OepeTiH mpuHTepiep oinan TaObuiabl. IIBHIBIFRIHAA, MYHIAMH
KYpPBUIFBIIAp i Jie¢ KbIMOAQTBHIpAK J>KOHE NPUHTEPJIEPAIH KbIMOAT
YIIriiepinae naiaananbuiab.

IlpunTepnepain ~ TypJli  TUIIHIE  Kara3dgel  Oepyre — apHaJFaH
KOHCTPYKTHBTI KYPBUIFBI op TYPJi OpBIHAANAAbI, ajlaiia eki Herisri cyioda
Oap, coapabIH Oip Typi aca *xwui Koiganbuiaabl. Ockl CyJI0aHBIH opPKAHCHICH
©3IHIIC BIHFAWJIBI, OIpaKk Ta CONApABIH OPKANCHICHIHBIH JKEKeJIereH
kemmnimikTepi Oap. Kara3mbl skorapbiiaH Oepy cyiibacel, TPUHTEPAiH
JKOFapFbl TYPKBICBIHAH KBI3MET KOPCETYIIH JKETKUTIKTI ayMaFbIHbIH O0JTYBIH
KaKET eTell, OWIKTIr IIEKTeNTeH Tayallaja OpHATy YIIiH, COHJIBIKTaH
MyYHIall TpHHTEpJICpAiH THIMAUTIN a3 (TiOTi Keiige kepekciz). Temenne
OpHAJIACKAaH KaObLINay Hayachl KaWbIpMayibl OoJIafpl, ajl Keine TInTi
0oMaiiel. MyHIal KYpBUTFBI Ke31HJe TPUHTED JKYMBIC YCTEIHIE a3 OPbIH
amagpl, MYHBIH Ja MaHBB3IOBUIBIFEI a3 eMmec. MyHmall KypbuteiM Epson,
Canon mpuHTepnepiHAe KONOAHBUIANBL. TeMeHHe Oepy cyiOaceiHAa
KaObUIAAYBIII Hayachl OEpeTiHIHH YCTIHJIE OpHallaCKaH, COHJIBIKTaH
maiimanany Kke3iHme OapblHIIA BIHFAMIBUIBIKTEI KAMTaMachl3 — €Teli.
Hayamapnery Oymaii  opramacy cymbacer HP cayna TaHOAacbIMEH
IIBIFAPBUIATEIH OYPIKKIII MPHHTEPIIEPIiH KoOiHe ToH. Kp3mer kepceTymiH
JKOFApFBl ayMaFrbIHBIH KaXKETCI3IIri Oy MPHHTEpAlI OWIKTIr IIEKTENreH
HayaJla opHaTyra (IPUHTEPIIH ©3iHiH OWIKTIriHe TeH) MYMKIHIIK Oepei.
XKyMpic ycTemiHae KeOm OpBIH aJATHIHBI MYHAAH NPUHTEPIIH KEMIIUTITi
Ooubin TabpuTanEl. Kefine kaObUIIalTEIH KoHE OSpETiH HayaHBI )KYMBICCHI3
Kyliie JKMHANm KO BIKTHMAIBIMEH OpHBI TONTHIPBUTANBL. MyHmai
Karmalapaa TPUHTEPIl JKYMBICTBIK Ky#Wre KeNTipy VIIIH HayaHBI
JKYMBICTBIK KQJIBIIIKA KENTipy OOMBIHIIA KOCAIKBI aMalIIapabl KaXKeT eTel.
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Kenteren HP npunTepiepinge Haya KuHAIMaRIBI, OYJ1 KYMBICKA TYPAKThI
O3IpJIIKTI KAMTaMachl3 eTeIl.

[MpunTepain OapiblK TETIKTEpPiHIH CHHXPOHIBI ©3apa OpPEKETTeCyi,
coHmaii-ak oHelH JIK oky#enmik TipkeMiMeH OaWiaHBICBI Oackapy
KYPBUIFBICEIMEH KaMTaMachl3 eTiieli. byl MUHH-KOMITBIOTEpAEH TYpaThIH
KYpIeni 3JeKTPOH Il KYPBUTFbL. [lon conbIH 631 JIK-MeH exi ®akThl akmapar
aJIMacy/Ibl, aKIapaTThl CaKTay/Ibl XKOHE KAXKETTI TYpIeHIIpYIi, OacKapyIbl
CUTHAJIapabl IPUHTEPIiH JKYMBIC OpTraHAapblHa KaJbIITAaCTHIPYABI JKy3ere
achIpazpl.

[MpunTepain skal-KyWiH Oakpulay YIOIH ojeTrre Oackapy MeH
WHAWKAISIay DJIEMEHTTEepi Ke3lenreH. backapy OaTbpMaHBIH, —ail
WHANKAIS — KapbIKANOATAPIBIH KOMETIMEH JKy3ere achIpbuIaibl. backapy
OpTaHNapbIHBIH CaHBl ONETTEeTiNel, Imamaibl, Kelae oJap MylaeM
0OJIMalIBI, all MPUHTEPHI O0acKkapy >KOHE OHBIH JKal-KYHIH WHAMKAIWsIay
coxn JIK kemerimeH xypriziieni.

JK-ni mpuaTepre KOCy YIIiH Katap MOpT maiiganaHsuiaasl. bacrankeima
npuHTepiiep RS-232 OyprIH 93ipiieHTeH Ti30€KTi MOPTKa KOChUFaH. Araiza,
OyJ1 mopT KeIMOaThIpak OonathiH (071 OyTriHAepAe KaObUINaHFaH CHSKTHI,
KYWETIK  Takmara OipikTipiiMeni, KEHEWTYIOIH JKEeKe TaKIIachlHa
OpHAJIACTBHIPBUIIBI), O JKaFrmaid NPUHTEPIEpIl  OJCYeTTIK  CcaThIl
QITyIIBUTIAPIBI TOKTATTHL. byt Moceneni memry yuria 1976 sxeuter Centronics
¢upmacel TpUHTEpNEpPAI KOCY YINIH apHabl Katap &  OHUTTIK
naTepdericorman  Tantel. JKaHa wHTepdelWc COHFBICHIHA KaparaHza
ap3aHbpIpaK >KoHE aHarypibiM eHimai Kowt/c (Tiz0ekTi moprt ymiH 20
K6ur/c) Gonein miblkTel. JKaHa MOPTTHIH KaJBIITHI XXYMBIC YImiH 1,8 M
(Ti30€KTi OPT YIImiH 15 M Kapchl) acmalThIH JKaJIFACTBHIPFBIIT MOFBIP CHIMJIIH
KIIIKEHTall Y3BIHABIFBIHA KATBICKI OOWBIHINA KAJIFBI3 KEMIILTIrT OOJIBII
TaOblIaapl.  [IpHHTEPMEH JKYMBIC ICTEY VIINH OYyJ1 KEMIIUIK KeNTereH
KYHIBUIBIKTAPBIMEH CANBICTBIPFaH/Ia MaHBI3IBI EMEC XKOHE jKaHa HHTepdeiic
MpUHTEPIIepAl KOCy YIIiH OYKin skepae KommaHsDia Oactagsl. ComaH Oepi
KocapJac mopT OipHele peT XKeTULIIpiIIL.

[IpuHTEepAiH KYpBUTBIMBIHA KipeTiH OapibIK 3JIEMEHTTEp NPHHTEPHIH
TOMEHT1  JKA3BbIKTHIFBIHBIH ~ POJIH  OpPBIHAAWTHIH, METaUl  [IacCUre
KUHACTBIPBUTFaH. KypacTBIPBUTBIM 3JIEMEHTTEpI IUIACTMACCAaH KACAIFaH
TYPKbIMEH >KaObUIFaH. IIpUHTEpIiH OpTaJbIK O6JNIriH Kara3dbl OTKI3eTiH
TPAKT ajagpl. OJETTE, COJ JKaFbIHA XKETEK IEMEHTTEpI OpHATIACKAH, all OH
JKarbplH 0aCTHEKTI OpHANACTHIPY OpHBI ananel. by sxepae kebiHe Oackapy
MeH OakpUiay — KYpPBUIFBUIAPHI  KOHE  0acKapymisl  JJIEKTPOHHKA
OpHAJNACTHIPBUIANBL. OJETTe, MPHUHTEP VHIECTIpiMi THIFBI3, YJIKCH, [0y
OOJIBINT KOpIHETIH KoIeMiHe KapamacTaH, NPUHTEPIiH imrHge 6oc OpBIH
KOK. by xarnmaii keline maiinanganyna Oipinama bIHFAHCHI3, KOPEKTSHIIPY
OJyoriH mbIFapyabl MoxOypreiini. KipikTipiireH KopekTeHmipy OnoxTepi
onmerre, Epson mpunTtepnepine opuatsuiansl; HP xone Canon mpunTepnepi
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YIIiH NIBIFapbUIATHIH KOPEKTEH APy OJIOTi TOH.

Bypikkinn mpuHTEpMEH KYMBIC iCTEyJle CYpPEeTTiH JKaKChl CalachlH aly,
MIPUHTEPIIIH TOKTAYCHI3 XKOHE Y3aK JKYMBICBIHA KOJ JKETKi3y YIIiH Olryre
JKOHE OpBIHIAyFa MIHIETTI Oipkarap epekmienikrep Oap.  Bypikkim
MIPUHTEPIIEP I Taliananyaa Kellecl epexenep Heri3ri OObI Ta0blIamb.

1. Bypikkim NpUHTEPOIH KOPEKTEHMIPYIH COHMIPY COJ TNPHHTEPIIH
TYPKBICBIH/IA OPHAJIACKAH aXXBIPATKBIIINEH FaHa aTKapbuly KaxeT. OchlgaH
COH, 0acTHeK IIeTKe Kapaii, OpHaIACThIPY KaJIbIHA XbUDKITHUIA/IbI, CHSIIAH
TazajaHaJbl, IIYMEKTEp >KaObLIaabl, OYI ONapAblH OiTeNin KalybIHbIH
QIIBIH ananbl. backln IIbIFapaTelH OacTHEKTEp OpHAJACKaH KYWMEITiKTiH
OpBIH ayBICTHIpYbIHA 0Oipa3 yakwIT Kaxer, (10 cek. nmeHiH), COHIBIKTAH
MPUHTEPIIIH OaTHIPMAChIMEH KOPEKTCHIIPYAI COHMIpreH coH, Tek 30
CEKyHITaH KeHiH KOPEKTCHIIPY JKENICIHEH KOPEKTSHIIpY OJIOTiH aFbITy
KepeK.

2. KommproTepre CHUTHAI IIOFBIP CHIMBIH KOCY JKOHE OHBI aFbITy
KOMIIBIOTEp MEH MPUHTEPIH KOPEKTeHIIpY K631 ellipiireHHeH KeiH FaHa
Kyprizuryi tmic. [lpwHTepmiH CBIPTKBI OJIOTI Ke3iHAe MNpHHTEpre
KOPEKTECHIIpY K0T KOPEKTEHIIPY KOOLIIHIH allackl pO3eTKaJaH aJIbIHBII
TYpFaH Ke3/ie KOChLIYbI THiC.

3. AJapIMeH TIpHHTEpI, COJaH COH KOOUIMI KOCY KepeK. AJIBIMEH
KOMIIBIOTEP/II, CONTaH COH MPUHTEPIII COHIIPY KepeK.

4, TlpuHTep OpHAJIACKAH JKepJe TeMIIepaTypaHblH KeOIpeK Tycil KeTyi,
Kol Jipin 6onmaysl THic. JKYMBIC iCTEreH Ke3Jle NMPHUHTEPIIH 631 IMaMaibl
JIpin mIbIFapaipl, COHABIKTAH OHBI OPHBIKTHI )KEPIre OPHATIACTHIPFAH AYPHIC.

5. Tinti kapanamanap yIIiHAe, camachl TOMEH Kara3Jbl MaijganaHyra
0OJIMalIpl, OWTKEHI OJ Kara3ael Oepy TeTiriH OiTen TacTaybl MYMKIH.
¥Yiinanaxk Karas[pl, IIETTEpi TEeriC eMec Karas/pbl, IIaH JKOHE JIaC Kara3bl
naiaananyra 6onmMaiapl. Canacel3 Kara3 MPUHTEPIH IIIHAEC TYPBIT KATybl
MyMKiH. TypbIll KaJFaH Karas3Jbl ajly YIIH KONTereH MPUHTEPIICPi apHaNbI
JIIOKTEepPMEH kabapikTaiipl. Keline ickekti naiimananyra Typa kenemi. Ketine
Kara3s *KbIPTHUIAIbI, OHBI 06JIeK-06JICK aNbIN MIbIFapyFra Typa keieni. Kangai
XKarmaima na Oyl eTe MYKHAT JKYPTi3UIeTiH, JKarbIMCHI3 amai, HpPUHTEp
MEXaHU3IMIHJE Kara3zblH Oejiri kKajamayel Thic. Karas >KbIpThIIFAaH Ke3je,
MPUHTEp/IE epeKIle Kara3 TO3aHbl Malaa OoNamel, OHBI Ja Ta3zauay KaKeT.
Ocrl cebenTeH ae (IIaH-TO3aHHBIH TMaliaa 00Ny BIKTHMANBIHAH) MPUHTEPIE
0achIll IIBIFAPYFa apHaNFaH Kara3dbl KBIPTyFa OoNMaiel, maiinamaHap
QIIBIHIA KaFa3dbl MIAHHAH Ta3apThill, OHBI KHIO KepeK. Bapiblk CakThIK
mrapajnapeiHa KapamacTaH, y3aK TMaiiianaHraH Ke3le NIPUHTEPIIH imTiHe
Kara3bIH Karbl aiaa O0Jaabl, OHBI YaKBIT 6TE KeJIe Ta3ajal OTBIPY Kepek.

6. [IpuHTEp KYMBICCHI3 KYWHIE TYPFaHIA, OHBI aH-TO3aHHAH KOpFayFa
apHAIIFaH THICKAIITICH JKaYBIIT KOO KEepeK.

7. AlipiHa Oip MOpTe MaKcaTKa cail IIaH-TO3aHHAH Tas3ajay, ©3IHAiK
TEKCepy KOMETIMEH TECTUICY CHSAKTHI AlABIH Ay XYMBICTAPBIH XKYPTi3y
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KaxeT. MyHBI ©Te€ YKBIITHI XOHE IPUHTEPre YCHIHBUIATHIH TEXHHUKAJIBIK
KyKartamayapsia OassHIalFaH YChIHBIMIAAPMEH TOJIBIK COMKECTIKTE KYPTrizy
KaXerT.

8. Erep mpuHTEp y¥3aK yakbeIT OOWBI NaimamaHbuiMaraH OoJica, OachIrm
IIbIFapaThiH OACTHEKTETrl CHs KEyill KaJaThIHBIH €CTEH IIbIFapMaraH JKOH.
JKympIc icTeMeWTiH mpuHTEpae Oachlll IIBIFApaThiH 0acTHEK MapKOBKa
KalbllibIHga 0oyl THic. Erep OacThek cHs KapTHPIKIHIIH KypaMbIHA
kipmeiiTin Oonca (Epson mnpuHTepaepingerigeii), 0acTHEKTEH CHACHI Oap
KapTPUDKII aFbITKaH Ke37le, OHJAFbl CHs 2-3 MUHOTTCH COH KeYill KalaJbl.
CoHIBIKTaH KapTPHUIDKII ayBICTBIPY aMallbl ©Te KBUIAAM OPBIHAAIYHI THIC.
OpuHe, MYHJIall TIpUHTEpJIepIe CUs KapTPUIDKIHCI3 OacTHEKTI KalAbIpyFa
0onmaiinel! Keyin kanran 6acTHEKTi 63 OeTiMEH JKyyFa THIPBICKAH J)KOH eMec
— OYI OHBIH TOJBIFBIMEH ICTCH IIBIFYbIHA OKeJNiN coFaisl. by icre,
KaOIBIKTaphl MEH TOKipuOenepi Oap MaMaHIapra eTiHIM )KacaraH TYPBIC.

9. Bypikkim MIPHHTEPIIC Oacelll  IIBIFAPBUIFAH  TYPII-TYCTi
KelIipMeep,Tikeliel KyH Ke3iHae TypMmaca Ja, VakbIT ©Te KeJe arapblll
kereni. Onap KapaHFBIa )KaKCHl CAaKTaJIAIbL.

10. AnmapaTThIK Mocemeliep NMPHHTEPl MaliganaHyFa KOCKaH Ke3Je
FaHa TybIHOAWOEl. bynan coH, eTe y3ak malianaHy Ke3iHAe JIe almapaTThIK
Mocenelep CHpeK TybIHAahapl, ce0edl MpUHTEpJIepIiH  CeHIMILIIr
KeTKUTIKTI.  [IbIHalbl TybIHIAYBI MYMKIH SKaJIFbI3 MOcele KapTPHIDKII
IyphIC Maiimatanbaymen OainmaHbICTBl. Erep Macenernep maitna 6ona xaica
I1a, oJIap MPOTPaMMAITBIK CHITaTTa OOJIAIb.

Bacy kommanOanmsl mporpaMmMaiap apKbUTbl Kypriziieni. KommanGaisr
MporpamMMalapblH OapiibiFbl 0acy OIIUSACHIHA KOHE Oacyabl OanTayibiH
a3/1bl KOIITI OAaMBITHUIFAH )KUBIHBIHA HE.

Jlazepai npuHTep — OyJ1 GipHEIIe Ky3JereH OeJIeKkTepieH xkoHe 3-8
TOopamTapJaH TYPaThIH KypIeNi SIeKTPOHABIK-MEXaHUKaIbK. KemrereH
Maia-tryiae MaHbi3abl QyHKIusuIapel 6ap. To3raH HeMece 3aKbIMAAJIFaH
TETIKTepl Keije OYKIT KYpBUIFBIHBIH CalTaH NIBIFYbIHA ceOer 0omabl
HEMece MPUHTEP/IIH >KYMBICBIHBIH THIMIUTITIH a3aiTysl MyMKiH. [IpuHTep
OipHemIe Heri3ri TopanTapra OeJiHreH:

B TYpKBI

JKETEK TOPaOHI;

KarasIbl HEMICHY TOPaOHI,

KECKIH/Ii KJIBINTACTBIPY TOPaOHI;

TEPMOOEKITY TOpaOHL.

[IpunTepmin keibip TopamTapsl YAAWBl MEXAaHUKAIBIK OCEp aJIbIIl
TYpaTbIH TETIKTEPICH TYpaabl jKoHe 0acka TETIKTepre KaparaHIa TO3YFa,
TeTIKTepIiH Oipa3bl TOHEPMEH JKOHE IIaH-TO3aHMEH JIaCTaHyFa OeHiM.

Tesiceciut Oonik — Kara3abl UEMACHY TOpPaOBIHAAFbl HETI3M TETIKTIH
Oipi. By TeTikTiH MiHmeTi — mapakTel Oacyra OepreH kesge Oykin Oyma
Kara3laH YCTIHI1 MapakTel axbIpaTy. [lommypeTaHHaH jkacajaraH Karrama
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Heri3ri JkyMmbIc Oemiri Oonbinm TaObuTafgbl. [lomMypeTaH CBHIPFEIMAWTHIH
kabarka we. IlonMypeTaHHBIH MYHIai KacHeTi Kara3abl HEMICHY
YaKbITBIHIIA, TEXKETIII O6IKTCH NapaKTapIblH CBIPFBIT KeTIeyiHe ceOiH
THri3eal. YakpIT ©T€ Keje KalTama ©3iHIH MKEMIUIIrH JKOFajaTaabl, SFHU,
TO3a Oacraiinkl, mpuHTEp Oacyra OerTepli OepreH ke3ne OipHelle mapakThl
OipJieH TapTaThiH Ooiajpl. bipHerie mapakTel OipieH TapTy )KYMBICTA €I9Yip
BIHFAWCBI3ABIKTAP TYFBI3BIABI OACBUIBIN MIBIKKAH MapakTapAbl CYphINTayFa
JKYMCaJlaThIH yaKbIT YJIFAsabl, Karasfra WIBIFBIH eceiie Tycemi. byman ma
Oacka OipHemie OeTTi HWeMICHY TPUHTEpAC Karas[blH TYPHII KaIy
BIKTHUMAJIBIH YIIFAaTyFa OKellin coransl. Kypbumrsl OYy3bUIBII KauMay YIIiH,
MBDKBUIFaH KaFra3bl €peKIlie EnTUTIKICH IIbIFapraH KO H.

Hemoeny aynaxuwiacel — KarasJbl UEMJICHY TOPAaOBIHBIH 0acThl TETIrl.
Karaszapl memjieHy ayHakIIachl TEXeTill OOJIKIIeH KYITAchll >KYMBIC
icTermi.
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OHBIH (QYyHKIMSCH — OyMa Karas3/aH >KOFapFbl OCTTI allbIll KOHE OHBI Oacy
allHanmBIMBI OOWBIHIIIA OJlaH opi kiOepy. Karasmbl memjieHy ayHakmiachl
apHaibl pe3eHKE CAKMHACHI KUTI3UINCH IUIACTMACCTaH jKacalfaH TIpeKTeH
Typajbl. YakpIT ©Te Kelie pe3eHKe Kypram Kaiajbl, JacTaHFaH HeMmece
camachI3 KarasJiaH KeJliHe Il Je ayHaKIla apakThl CYBIPHIN anyFa Kabinercis
Oonanpl. 3aKkpIMIAaHFAH HEMECEe TO3FaH ayHAaKIIa Karas3[Ibl CYBIPBIN ay
Ke3iHJe TapakThl Kalta OOSsMIbl, OCHl JKOHUT KECKIHII JoIMe-Io
aliKpIHIayFa oCepiH TUTi3eni. byman na 6acka, 6acyra KUCBIK OepilreH Kara3
MPUHTEPAE TYPHIN Kala/bl, COHbIH CalJapblHAaH KYPBUIFbIHBIH 3aKbIMJIAHYy
caJiiapbl apTabl.

Keckinoi macvimanoay oinixweci — potodinikte Hemece Gporodbapadanna
Kara3 OeTiHe KaJbINTaCKaH KECKiHII TachIMaliay YVIIH »ayan Oepeni.
[Tapak Oip >kaFbIHAH ajmarbl KeckiHi Oap ¢orobapabaHMeH >kaHacabl, all
eKIHII >KaFbIHAH TapakK OH 3apsabl 0ap, KeCKiHII TachMayaay OUTIKIIECiH
KBICaJIBI K9HE, TOHEP/IiH Tepic 3apsaATaiFaH OejmeKTepiH ¢porodapabaHHAH
Karasfra TaceiMaiaiinbl. KeckiHai TackiMaiiay OUTIKIIeCi Keyek pe3ecHKeIeH
JANbIHIAIFaH, OJ METaUl OCBTI XKAybIll Typaipl. TeTik OHal KOJDKETIMII
Keplie OpHAJIACKAH JKOHE KapTPUHKOEH TiKened KaThlHACTA, COHIBIKTAH
TOHepMeH JiactaHyra OeHiM. OCBl TETIKTIH JIacTaHybl KYKATTBIH Kejeci
OCTiHIH JIaCTaHybIHA OKENINl  COKThIpaabl. KeckiHmi  TackManmay
OUTIKIIECIHIH 3aKbIMAATYbl 0achlll IIBIFAPBUIATEIH  KECKIHHIH  JIYPBIC
UIBIKNAYBIH TYABIPTAJIBL.

Pezeykeni Oinik - 6eximy mopabvinoa 601adbl dicone 0ACHI IIBIFAPY
YpIiciHE >KOHE TEPMOTACIAHBIH KBI3MET €Ty Mep3iMiHe MaHBI3IbI dcep
eTEeTIHIIKTEH, TMPUHTEPAETI MaHBI3Ibl TETIK OOJBIN TaObUTAIBI. Pe3eHkeni
OUTIKTIH MakcaTbl KbBI3JBIPY OJCMEHTIHE TOHEPMEH KaFblIFaH KECKIH
naparblH KpICyZa. Bysl sieMeHT ojerTre, KbI3yFa HIbIIAMIbl KaObIKIIA -
TepMoTacnajga Oosansl. Pe3eHkem OTIKIIe WU JKOHE KbI3yFa TO3iMi
kacuetke ue. OCBl TETIKTIH camacelHa OachUIBI  IIBIFAPBLUIATHIH
KyKaTTapJblH canachl Toyenni Oonaapl. Kannmaih ma Oip akaynap (JIroOble
U3bAHBI (KpUTayJap, TETiCCI3MIKTep, OMBIKTAp) OACHIN INbIFapy CamachIHbIH
HaIllapJIayblHa OKEIIN COKTBIPAbl, OWTKEHI 3aKbIMIANIFaH XKeplepae Karas
IYPHIC KBICBUIMalAbl HEMECe TEPMOIIEMEHTKE KATBICHI OOMBIHINA TIMTi
OypMaJiaHFaH, COJI CeOCITi TOHEP TONBIFRIMEH KBI3ABIphUIMaiinel. bynan ma
0acka, 3aKbpIMIAIFaH pe3eHKeNl Ok TepMoTacmara apThIK IHKYKTeMe
camaibl, COHBIH CalIapbl OCBHl TETIKTIH KBI3MET KOPCETy Mep3iMiHiH
azaroplHa oKenedi. Pe3eHkenmi OUTIKTIH KOHIBIPMACHl ACHITHIAFBI OPBIH
pe3eHKeml OLTIKTIH OYMIMHTI (TeiKeci) Ien aTamansl. YakKbIT ©Te Kele onap
TO3aIbl KOHE TEPMOTACIaFa KaXCTTI KBICYIBl KaMTaMachl3 €Te alMaifbl.
Byt sxoFapsel KeDIIAMIBIKTAFEl IPUHTEPIIC) apachlHAAFbl KEHIHEH TapalfaH
MoceTe.
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Tepmomacna — nazepini NPUHTEPIIH MaHBI3IbI O6MIIIeKTepiHiH 0ipi. On
TEPMODJIEMEHT ITeH Pe3eHKe1 OiTiK apachlH/a ToHEKeP KbI3METIH aTKapabl.
Tetik Oepik KpI3ABIPYFa TO3IMJII TOJIMMEPIEH JKacallFaH J>KOHE KYybIC
OWIMHADP mimniMiHe we. TepMortacna KbI3ABIPBUIFAH TEPMOAJIEMEHTTIH
temneparypacel 190 — 240° KkypalThlH OOJFaHIBIKTAH, YKOFaphI
TeMIeparypara IOBIJaMIOBl. TepMoTacma  JKOFapel  KBUITAMIBIKIICH
KO3FaJaThIH Kara3OcH OaifmaHbICanpl, COHIBIKTAH JKIFaphl MEXaHHKAIIBIK
TO3IMIIIKKE HE.

Tepmortacna kebinece HP, Canon mpuHTepiepiHie NaiianaHbLIaIb.
Kara3z KbICTBIpFBIIIITAp, KallChIpMaliap skoHe 0acka KeHCellik 3aTTap Kara30eH
Oipre Hayara TyCKeHJIE, ©31HIH KbI3MET MEpP3IMiH 6TeMereH TePMOTACIIaHbIH
3aKBIMIAITYBIHA OKEIIT COKTHIPAIBL.

BaceiHan kynTenmi JKoHE MATpHUIANBIK NpPUHTEPIEPMEH Odocekenece
OTBHIPBIN J1a3epii mpuHTep *KbUigam apana AKI-ta TanpMamablKka ne
00JIIbl, COaH COH OapiblK oJieMre Je TaHbUIIbl. Jlasepii TpHHTEPIIH
OYpIKKIII TpPHHTEpre KaparaHJa Kara3ra TaJFaMbl a3, all ojlaplla MOTIH
KYKaThIHBIH Oip OeTiH OachIl IIbIFapy KYHBI OipHelrre ece TeMeH. Jlasepi
JKOHE YKAPBIKIUOATHl MOHOXPOMIIBI TIPUHTEPIIEPAiH KpIMOAT eMec Yariaepi
Ka3ip KyHBl OKarblHAH JKOFaphl  camalibl  TYPJI-TYCTi  OypiKKimI
TIPUHTEPIIEPMEH OaceKenecyre KabieTTi.

Haprikra YCHIHBUIATBIH J1a3epii NPHHTEpNIepIiH Kke0i ak-kapa TYCTi
0achINl IIBIFApyFa apHAJFaH; TYPJI-TYCTI MPHHTEPIEP ThIM KbIMOAT >KoHE
KOPITOPATUBTI MaiianaHyIIsIIapra apHaIFraH.

7KYMBICTBIH MaKcaTbl — MPHUHTEPMAIH KYPBUIBIMBIH, TYPJi THIITETI
MPUHTEPIIEPiH apTHIKIIBUIBIKTAPhl MEH KEMILILTIKTEPIH YFBIHY.

KY¥YMBICTBIH OPBIHJAJIY BAPBICHI

1. 3epTxaHamarbl NPUHTEPl CHUINATTAIl Ka3bIHbI3, OHBIH OPEKET €Ty
KaFUJachIHBIH CyJI0achlH ChI3BbIHBI3. B mporpamme «PC Wizard 2010»
nporpammachkinaarsl Ci3[liH KOMITBIOTEP/IC KaHaal MpuHTepiiep OanTaiFaH,
OyJ1 aKMmapaTThl €CENTIKKE KOCBIHBI3. 7.1. KECTECIH TONTHIPHIHBI3.
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7.1. kecreci. [IpunTepaepain TunTepi

72 11roomm

eCIHIY COHbL

[TpunTep ApTBIKIIBUIBIFBI Kemminikrepi
MatpuiaibIK
Bypikkim

IIpunrep ApPTEIKIIBUIFBI Kemminiri
Jlazepii

PKapeixanoars: (LED)

TepMUKaIbIK

2. Kemexkmi marepuannap Herizinge 7.2 — 7.4 kecrenepin

TOJITBIPBIHBI3.

7.2. xecre. Bypikkim npuHTepaepain 0achin WIBIFAPY TEXHOJIOTHSICHIH

CAJIBICTBIPY

Bacy ApTBIKIIBUIBIFBI Kemmriiri
[[be302MEKTPUKAIIBIK,
Kemiprikri
7.3. kecreci. bBypikkiln mnpuHTepaepaiH 0achbll  IIBIFAPATHIH
0acTHeKTepiHiH OpHAJIaCYbI

OpHanacysl ApPTBIKUIBUTBIFBI Kemmrimiri

bacTtuek cus
KapTPUIKIMCH
OipiKTipUIreH

bactuek TypaxkTh
OpHATBUIFaH
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7.4. kecte. Bypikkil npuHTepaepaeri Karasabl Oepin Typy

TICIJIIH CAJIBICTBIPY

Karaznsr 6epy APTBIKIIBUTBIFBI Kemmrimiri
Koraprbl
Temenri
BAKBLJIAY CYPAKTAPBI

1. IlpuHTepnepmiH MOTIHIIK jKoHE Ipa(UKaibIK peKiMAEpl HEMEH

alipbIKIIaTanab?

2. Kanpaii sxarnaityiapia MaTpuLajiblK TPUHTEPIEPAl KOJIIaHY

YCBIHBUTABI?

3. Bypikkim sxoHe nazepiii NPUHTEPIIEPIiH CATBICTHIPMAIIBI
TaNgayblH KYPTi3iHi3.
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Ne 8 TaskipuoeJik KyMbIC

AKIHAPATTBI KAIIBIKTAH TAPATYIBIH
TEXHUKAJIBIK KYPAJIIAPBI

ToxipuoOesik KyYMBICTHI OpbIHAAYFa Ka)KeT: KajgaMm, KapbIH/all,
CBI3FBINI, TIHKIPUOETIK >KYMBICTApFa apHAIFaH IONTEp, MOTIHIIK JKOHE
kecrenmik caHambikTap, «PC Wizard 2010» Garmapiamachl, MOJIEM, XKeILTIK
KapTa XoHe «AKNapaTTaHIbIPYABIH TEXHUKAIBIK KYPAIAAPhD» OKYJIBIFBL.

Toxipuodesik :KYMbICKA TabIHABIK: OKYJIBIKTHIH 8§ T. MYKHUST OKBIHBI3
JKoHe OaKblIay CypaKTapbIHA JKayarl OepiHis.

KOMEK MATEPHUAJIIAP

OJEeKTPOHBI IepeKTepAl TapaTy >KoHe Kibepy YIIiH ap Typ:i OailnaHblc
OHE TEeJIEKOMMYHUKAIIVS Kypaslapsl MEH XKyienepi naiaaaaHaabl.
baitnansic Typiepi xoHe oapaa KOJIJAHBIIATHH aKIapaT Typiepi:

B TOMTAJBIK — OPINTIK-IUPPIBIK XKoHE TpadUKAIBIK aKIapaT;
m TeireOHIBIK — SPINTIK-MUGPIBIK JASPEKTEPIi Koca aJiFaH/Ia coiey i

Tapary;

m TenerpadThIKk — OpPINTIK-IUPIBIK Xabapiamaiap,

B (HaKCHMUIIBJIIK — OPINTIK-IIH(PIIBIK )KoHE TpaUKaIIbIK aKmapar;

B PaJMo- )KOHE PAIHOPEIICHIIIK — Ccoley, opiNTiK-IUPPIIBIK KOHE
rpaduKabIK aKmapar;

B OKOJICEpIKTIK OaiyiaHbIC — OciHeaKmapar CUSKTHI.

Tenedonnplk Oaitmaneic — Kenen-0ackapy OalJaHBICHIHBIH C€H KEH
TapanraH Typi. Pecmu Typae o 1876 xputbl 14 akmaHna maiina OoJiFaH,
Anekcannp bemn (AKHI) anramkel TeleoH ammapaTThl ©HEPTAOBICHIH
MATEHTTEreH Ke3/1e maiaa OoIbI.

Peceit  Temedon  apHamapel  OOHMBIHIIA  TapaTBUIATBIH  JTBIOBIC
CUTHAIAPBIHBIH JXKULTIK ayKeIMbI 300 Ty - 3,4 k[ KypaiIbI.

ABTOMATTHl TeNe(OoH OalIaHBICBI KOMMYTAIHSI TOPANTapbl apKbLIBI
KYpbUIaIbl, OHBIH POJIH JKOHE OCHl OalIaHBIC apHANApABIH (KEILIepIiH)
TOpanTapblH JKAIFaUTBIH, aBTOMATTHl TeineoHslK crancamap (ATC)
opBIHAaiinbl. AGOHEHTTIK JKeliepMeH Oipre (aOOHEHTEH >KaKbIH apaiarbl
ATC-ka peitiari TenmedoH sxemici) TenedoH TOPaOBIH KaJTBIITACTHIPAIEL.
Tenedon xemici HepapXIsUTBIK KYPBUTBIMIBL - TYMKUTIKTI (1IIKi MEKEMEITIK,
KEPTUTIKTI, ayTaHIBIK XoHE T.0.), KaJlalbIK, allMaKTHIK (OHIPIIK, aiiMaKTHIK,
pecIyOIIMKaNbIK), MEMIICKETTIK >koHe xambikapanblk ATC. ATC e3zapa
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OaitaHbIC JKeiyepi apKbLIbl OaiIaHbICA/IbI.

Tenegpon cmancacer (Hemece ATC) — TenedoH apHamapbIH ayCTHIPHII
KallFayFa apHajJIfaH TEXHUKANBIK Kypajjgap KemeHiMeH rumapaT. ATC
aOOHEHTTep/iH Tene(OoHIBIK apHalaphl ceilliecy yaKbIThIHA KOCBUIAAbI, ajl
celinecin OonraHnga axbIpaTajgsl. Kasipri 3amaHfbl TeneOH cTaHcadapbl
aBTOMATTAHJBIPBUIFAH TEXHUKAIBIK KYpbUIFbUIAphl (COHBIMEH KaTap
KOMIIBIOTEPIIIK) OOJIBIN TaObUIAABI.

Mexemenix ATC, opeTTe, CBIPTKBI XKEJIEpre IIbIFYFa MYMKIiHJIIK
OepeTin OenmiMiienepiH ilki OalaHBICHIH FaHA €Mec, COHJai-aK ChIPTKbI
XKeJIiepre MIbIFYy MYMKIHAITIMEH Typil eHAIpicTik OallaHbIC — TyplepiH
(nucneryepiik, TEXHONOTUSIIBIK, JAaybICTall COMIEHTIH KoHE TUPEKTOPIIBIK)
JUPEKTOPABIH ~KapaMarbIHAArbl KbI3METKEpJIepMEH OaillaHbICy —VIIiH,
MOXIJTIC JKoHEe KOH(EepeHLUs KYprisy YLIiH, COHAal-ak KayilCi3aiK >KoHe
epT a0l XKyielIepiHiH OpeKeTTeHYiH KaMTaMachl3 eTe/Ii.

Kazipri 3amanrel ATC-H epekimeniri KOMIBIOTEPIiK TEXHHKAa MEH
TEXHOJIOTHSHBl KOJaHy MYMKIHAIr; paxuorenedoHnapMeH OaiaHbICThI
yileimMpactelpy. Mekemenepae MHGPAKbI3bUI  OaiiaHBIC  apHATapbIH
KaJIBIITACTBIPAThIH, XOFaphl JAEHTEHeri 3JIeKTPOMAarHUTTIK epicTep MeH
OeJeKTep/i eHcepy YIIiH panuoTenaeoraap KoanaHbIIa k.

¥YiieIMaap/a sKeprilikTi, ilIKi MEKeMeIiK HeMece KEHCENIK Tele(hOHAbIK
Kylenep KeHiHEeH KonjaHbliansl. Kememai CepBUCTIK MYMKIHIIKTEpiMEH
Katap oJap KajJalblK TeleoH HOMIpJICpIHIH CaHBIH eAQyip a3alTaipl,
COHJail-ak KananblkK sxeninep MeH ATC-Tbl KEpruTikTi ceujecy Xyprizy
YIIiH )XYKTEeMeNi. marbiH skoHe MUKpokeHcenik ATC xui KoJIaaHbUIaabL.

JKanme! yiisiMaars! OaiinaHbIC:

B CBIMJIBI )KOHE CHIMCBI3;
m imKi (KepriikTi) )KOHE CHIPTKHI;
B JIYIUICKCTIK, XKapThlIaid JYTUIEKCTIK KoHE CUMIUIEKCTIK OOIbIT OeiHe M .

Jhymaexcmix  mapmibindesi Oyn cyxOartacylmibiMeH Oip Mesrinjge
ceilnecyre jkKoHE ThIHAAyFa MYMKIHIIK Oepeni.

JKapmuinaii  oynaexcmix  mapamy (half-duplex) — exi GarbITTBI
JepekTepli Tapaty ofici (0ip apHa OoibiHma €Ki OarpITTa), OHJIA aKmapat
Ke3-KelTeH YyaKbhITTa TeK Oip jaKKa TapaThUlalbl. Byin eki JKUiTKTI
CUMINIEKC, HeMece kapTbulail ayruiekc. COHFBI NaiianaHyIlbl TYPFbICBIHAH
CHMIIIEKCKE OamamMabl.

Cumnaexcmix mapmioinOe aDOHEHTTEpre 63 Ke3eriHje e3apa ceilecyre
MYMKIiHIIK Oepei.

baiinanvic  osceninepi — Oy OaiimaHblc  OpHBIH (TOpaObIH), ai
aboHEHTTepAl KaKbIH TopamTapbiMeH Oip OipiMeH  OalJIaHBICTHIPATHIH
(bMBHKATBIK ChIMJIAp HeMece KaOliaep.

FBatinanvic  apnanapel (Hemece HepeKTepiai TapaTy OpPTachl) Typii
KOJIapMEH KypbUTanpl. ApHa TenedoH HeMmece paauo OailaHbic JKOHE



OJIapJbIH  apachIHJAFbl JAYBICTHIK OalaHBIC CEaHCHIH OTKI3TeHJe eKi
aOOHeHTI KOCKaHAa KypyFa Oonansl. Panno Gaiinanpicta Oyt apHa OipHemie
aboOHEHT Oip Me3riie OpPEeKEeTTCHETIH AEpeKTepAl TapaTy OpTachl OOJIBII
TaOBLTIabl, COHBIMEH KaTap Oip Mesrijje OipHele OailaHBIC ceaHCTapbIH
AKy3ere acblpazbl. baiinanelc apHanapabl keneci Typiaepre 6emyre Gomasl:

1) ceimapl  OaiimaHbic, OHBIH imliHAE TeNeQOHABIK, TeNerpaThIK
OaiinaHbIC oHE AEePEKTEPl TapaTy xKyieci Kipeni;

2) ceIMCBhI3  GaiinaHbIC, JKBUDKBIMAIBI (pagnoCcTaHcaIap, YSUIbl JKOHE
MarucTpajgbpAblK  OaiimaHelc  oHe  T.0.)  KOHE  CTAllMOHAPIBIK
paanobaiIaHbICThl  (paguopeNieiliK JKoHE KOCMOCTBIK (KOJ CepiKTiK)
0aliTaHBICTBI) KAMTU/IBI;

3) aya KOHE TaJIIBIKTBI-ONTHKANIBIK OaiiaHbic KaOimmepi OGOMBIHIIA
OTNITHKAJIBIK KbUDKBIMAHTHIH OalIaHsbIC.

ByTiHTi KYHI €CUITeH KOCBIM, KOAKCHAIIIBI XKOHE TaNIIBIKThI-ONTHKAIBIK
Kka0inzep Gap.

Ecincen xocvim — OKlIaylaHFaH OTKI3TIIITEp OJApIbIH apachbIHIAaFbl
Typanayabl azaiiTy yuriH Oip-OipimeH Oypanran. bypanraH KochIMAapIbiH
Oec nmopexeci Oap: OipiHIII XKoHE EKIHIII KbUIIAMABIFBI TOMEH AepeKTepi
TapaTyFa; YIIIHII, TOpPTiHII koHe OeciHmi - 16, 25 sxone 155 Mo6ur / ¢
JEHIHT1 )KBUTIaMIBIKTA TapaTyFa KOJIIaHbLIa kL.

Koaxcuanowr kabin — MUIMHAPIIK SKPaHAAAFaH KOPFaHBIII KAObIFBIHBIH
IIIHAET1 MBICTBI OTKI3TIII, JU3IEKTPUK apKbLIbl OTKI3TIIITEH OKIIAYJIaHFAaH
KIHIIIKE MBICTBI ~ OTKI3TIIITEpIEH IKWHanFaH. Jlepekrepai Tapary
wpinamabirel 300 MOuT / ¢ AeifiH xkeredi. AUWTapnbIKTail 0arackl MeH
Tecey Kyplemiri oHbl mNaimamaHyabl miektehgi. KoOummiH TONKBIHABIK
KApCBUIBIFBI  (KEPHEY KOHE TOK  TOJKBIHAAPBIHBIH  AMIUIUTYIAchl
apachiHIaFbl KaTbiHac) 50 OM Kypaisl.

Tamuvikmol  onmukanvlx KaOin ONTUKANBIK TYHBIK MaTepUasaH
(MIacTUKTEH, oifHEK, KBapLTaH) KATThl TOJITBHIPFBIIINEH KOPIIAIFAH XOHE
KOpFaHbIC KaOBIFbIHA OpHAJACTBIPBUIFAH, IUaMeTpi OipHeme MHUKpOHIap
Typanel. by MaTepuangapAblH >KanTapy KepceTkimn auamerpi OoMbIHIIA
AYBITKBIIT KETKEH COYJICHIH OpTalbIKKa OpaTyBIMEH OINIICHedl. AKIapaT
TapaTy »3JEKTP CHTHAJAAPBIH JKApBIKTHIKKA TYPJICHY apKBUIBI Ky3ere
acBIPBIIAABI, MBICANIBI, CBETOAMON. Bynm smeKTpoMarHuTTiK Keaepriiepre
TYPaKTBUIBIKKA KAMTAMAChI3 €Te/li ®KoHE Y3bIHABIFBI 40 KM JIeiiiH O0a bl

ChIMCBI3 KeJIiIepi YIII HeTi3ri THIITi:

1) epkinai pagHOXHUITIK AHATA30HHBIH PaHo JKelinepi (curuan GipaeH
OipHelIe )KUUTIKTE TapaTbuIazbl);

2) MHKPOTOJIKBIHJIBIK JKeITiiepi (aTbICTICH JKOHE KOJICEPIKTIK OalTaHbIC);

3) uHQPaKB3BUT JKeiiepi (J1a3epiik, KOTEPEHTTIK KapblK Coyienepi
apKbUIBI TAPATHIIA IbI).

3amMaHayd CBHIMCBI3 IKEIJIepiHe pPaguoOpeNeiilik, TPAHTHKTIK, YSUIbI,
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JKOJICEPIKTIK OaMIaHbIC KoHE T.0. Kipei.

Paouopeneni  6atinanvic  Kabbuimanm —Tapaty CTaHcajapbl MEH
aHTEHHAJIAPBIMEH Y3bIH XKeNIepAl Kypy apKbuUibl xacananbl. O eH >KaKbIH
aHTeHHanap apacbiHma (50 KM-re XKybIK) TikeJed KepiHic mIeriHaeri
KAIIBIKTHIKTA TapKOJIAKTBl JKOFAPFBl JKUUTIKTETi JEpeKTep TapaTyabl
KaMTaMachl3 eTei. MyHaail skenifieri 1epeKTepAl TapaTy >KblIIaMIbIFbL 155
Mour / ¢ xereni.

Tpanxunemix (trunking), memece mpanxmix (trunked), 6atiranvic —
Oy1 eki craHca Hemece Oip paaMo e3eri NaiganaHymbuiap TOOBI
apachIHIAFBl aKIIapaTThl TapaTy YIIH YHBIMIACTHIPBUIFAH ©3€K, OalIaHbIC
apHacel, opekerreHy panuychl 20-maH 35, 70 >xone 100 kM-re neitin. byn
XKYHEHIH TapaTy KaOUIeTTLNIriH aiTapibIKTail apTThIpaThlH, XHUUIIKTIK
apHaJapblH TUIMAI NaiijanaHyFa MYMKIHAIK OepeTiH, KeIll abOHEHTTep
apacelHIa 0oc apHamapIblH IIEKTEeyJi CaHbIH aBTOMATTHl Typnae Oemin
TapaTaThlH KACiOM YTKBIp paauo OaiaHsIc.

Yol 6aiinanvic (Ysuibl xbpUDKbIMAIBL Oaiimanbic — YOKB) 1970-i »xoxk.
asFpIHAA Nakga 6oirad. On connaii-ak yTkelp nen atanansl. ¥OKb xyitenepi
enepkacinte AKII-ta 1983 sxpuiman Gacramn, Peceiime — 1993 xbuiman
Oactan xonnaHsuia Oactanpl. ¥JKBb yHbIMIOacTeIpy Karugachl opKailChICHI
e3apa TYpakTel pamuobaiiiansic aiiMarein (arsumn  Cell —  ysmibIK)
KaMTaMachl3 €TETIH IKEKEMEHIIIK pPaJuOTEeXHUKAJBIK KaOJIbIKTapsl Oap
TEHJIeH KallIbIKTaFbl aHTEHHAJap JKeJICiH Kypy/aa.

¥YXKb xwuinik (FDMA), yakeiT (TDMA) xone kox (CDMA) oiibiHma
apHajapabl O0exy oxici maiigananaasl. FDMA — xwuinikti 6emy, TDMA —
apHajapAbl YakpITIIa OeNIyiMeH MYJIbTHIOCTYII (GSM  crannmaptTThl
MOOWJIBIIK KyHenepne koimanbuiaab), CDMA — apHanasl KOATHIK 0oy
(backa maliganaHymbUIAp CUTHaJapbl a0OHEHT «aK IIy» peTiHae
KaObUIAal b1, KaObLUTAAY KYPBUIFBICBIHBIH )KYMBICBIHA KEAEPT1 KeATIpMEIi).

ChIMCBI3 0ailIaHBICTBIH 0acKa TACUT OnmMuUKAIbIK OAUIAHbIC JHceninepi
(J1azepimik >kKoHE ONTHUKAJIBIK OalimaHbIC) OOJBIN TAOBIIABI, «HYKTE—HYKTE»
TOTMOJOTHSICHl  MaijanaHagel.  MOAYNIEHAIPINTeH  KapblK  Coyleci
HKOPJEMIMEH JBIOBICTBI Oepy ofici XX FachIpllbH 0achlHAa YCHIHBUIIBI, al
QJIFAIIKBl KOMMEPUUSIIBIK KypbUTFbuiap 1980-11i SKbUTIApBIH OpTaChIHIA
naiina 6onapl. by GaiinaHbICTEIH ©TKI3y KabijeTi MEH IIybUTFa KapCHUTBIFBI
YKOFapBI, PAIHOKUUTIK IUANa30HCHI3 JKoHE T.0. maigananyra 0oJasl.

MyHnnait nasepiik Kyienaep Ke3-KelreH AepeKTepi TapaTy XaTTaMachiH
KoNaiapl. bacramkpl CcHrHalm  ONTHUKAIBIK  Jla3ep  TapaTKBIIIIEH
MOJYJISAIUSUTaHA bl JKOHE TApaATKBIII apKBUIBI Tap KApBIK Coyle TYpPiHJIE
JKOHE JIMH3AJIAPJbIH ONTHKANBIK JKyHeciMeH aTrMocdepara Tapanajbl.
KaObumaymel  sKaFbIHAQ  KapbhIK  Coyjleci  KajimblHa — KETipiuIreH
MOYJISAIUSUTAHFaH CUTHAIBI (DOTOAUOATHI KOZFAMIBI.

ATtMmocdepara TapaThUIATHIH Jla3ep CIyJeci MAaHHBIH, OyIapIblH KoHE



CYHBIKTHIKTBIH TAMIIBUIAPBIHBIH (3KayBIH-IIAMIBIHAAPIBI KOCA aFaHfa),
TeMIIEpaTypaHblH KoHEe T.0. MUKPOCKOMMUIBIK OeJIeKkTepaiy ocepiHe
yielpaiiasl. byt ocepnep Oipiikrten 10-man 15 xm-re neifin OGaifnmansic
KAIIBIKTHIFBIH ToMeHaeTeni. CoHmai-aK, KallbIKTbIK, OHHAH XKY3re IeHiHri
MWUIMBAaTKa JCHIH TOJNKHUTBIH Tapary KYPBUIFBUIAPIBIH  KyaThIHA
0aliIaHBICTBI KOHE TYpPAKThl OallIaHBIC KAXETTUIIriIMeH eckepiieni. JXKyite
99,9% -nan actam GaiIaHBIC PACTHUIBIFBIH KAMTAMACKI3 €TE/II.

Koncepikmix 6atinanvic KOJICEPIKTIK OalIaHBICTBIH apHAlBl Kep
OeTiHJeri cTaHcaJapbl MEH aHTEHHAchl Oap >KoJicepiri MeH KaObUiiam aimy
Tapary KYpbUIFbLIaphI apacblHIa Kajiblntacagsl. On  KenTereH
aOOHEHTTEepre KeH ayKbIMIbl akmapaT Oepy »OHE YIIKCH Y3BIHIBIKTAFbI
BUPTYJIJIBIK MarucTpaJAbIK OalIaHbIC KeliIepiH YHbIMAACTHIPY YIIiH KeH
KOJAKTHl xabap TapaTy >Kyieci (Tenemunap, IbIOBICTHIK TapaTy) peTiHAe
naiinanansuiaasl. XKoscepikTik 6ainaHbplc 6aMIaHBICTHIK MH(PAKYPHIIBIMBI
KETKUTIKCI3 TaMbIFaH ayMaKThl KAMTYFa MYMKiH/iK Oepeii, KbI3MeT KOpCceTy
CaJIaChlH, OHBIH ilIIHAE MYJIbTUMEIMIIBIK, PaJIMOHABUTALIUSIIBIK KOHE T.0.
KbI3METTepl KeHeUTyre MyMKIHAIK Oepe/ti.

KoncepikTep ym opOuTaHblH OipiHIae OopHanacamsl. [ eocmayuoHapavly
opbumacwin (geostationary earth orbit) maiinananarsin xoincepiri Xepuen
36 MBIH. KM OWIKTIKTEe OpHAJIACKAH XOHE OaKbUIAYIIbl YIIIH KO3FAIILICCHI3.
O maHeTaHbIH KeJeMi ayMarblH (Kep TeJiMiH) aiblm xkatelp. JKomeepiri
OpHATBUTFaH opmawa opoumanap  (mean earth orbit) 5-15 memH kM
OuiKTiKTE OpHamacKaH, an momenei opoumanapoa  (low earth orbit)
JKOJICEpITiH OpHATy OWIKTIri 1,5 MBIH KM-JIeH acnaiisl. by xkarmaiiga onap
IIAFBIH, )KEPTUTIKTI ayMaKThl KaMTHBIL.

KoncepikTik OailaHbIC CTaHCANAPBl CIMAYUOHAPTLIK, JHCHLIHNCHIMAIDL
(TackIManbl) )XoHE nopmamuemix OONBIT OeiHEe M.

Baiinansic Kypanzapsl TapaTy CHTHAJAAPIBIH Typiepi OoMbIHIIA yKcac
XKOHE JUCKPETTIK, HeMece MUMPIIBIK 06k OemiHe .

¥xcac TypiHe y3mikci3 curHammap (QNEKTpIiK TepOernicTep) KaTaipl,
oleTTe, aKMapaTThl TapaTy CEaHChl apajbIFbIHIA OJapJAbIH MOHACPiHIH
aMIUTATYJIAChl KAIBITHI ©3repeli, MbICANbI, TeJIe(hOHIIBIK apHAIaFhl coiley.

Hepekrtepni TapaTy keminepi OOMBIHIIA Ke3-KEIreH aKmaparThl TapaTy
ke3igge onap mudpiabik Gopmara esrepemi. Mpicaibl, Tenerpad apKbLIbl
KOJITaJIFaH HUMITYJIBCTIK Tiz0eKTep TapaThLIadbl. Kes-kenren
TEJICKOMMYHHUKAIUA OOWBIHIIA KOMIIBIOTEPJIEp apachbHIaFbl aKmiapar
TapalFaHja aa coiaid Oonaabl. MyHnail curHannap ouckpemmix (Yyugpivix)
CUTHAJJIAp JCT aTalajbl.

OEM axnapatThl TapaTKaHaa KoJ PeTiHe, 8-pa3psaaTi KocapiaHFaH KO
nagangaHabl.

KomnbloTepiik :kejiijiepae akmaparTbl TapaTyablH TEeXHUKAJBIK
KypaJjjapsl OipHellle aknapaTThIK JKeiep HeMece KOChIMINA XKeliIepaiH
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KOCaJIKbl ©3apa OpEeKeTTEeHYiH KaMTaMachl3 €TeTiH KbI3METTIK OJIOKTapsbl
HeMece KYpbUIFbUIaphl PETiHJe aHbIKTanaabl. Onapra:

1) ko xeTKi3y cepBepiepi;

2) KOMITBIOTEPICPIiH JAEPeKTepai Tapary apHAIapbIMEH IKYMBICHIH
YHIIeCTipeTiH JKeNUIK ajanTtepiep, KaWTalaybluTap, KOMMYyTaTtopiap,
KOHLIEHTpAaTopJiap, MYJbTHILIEKCOpap, OTKeTi, OaFrbITTayblll, LUTIO3/ap
MEH MOJEM/JEP JKaTabl.

Bynan 6acka, akmapaT TapaTyAblH TEXHUKAIBIK Kypangapsl AepeKTepai

TapaTy apHaJIapblH KAMTHIBL

KomnblorepJik skenici apHaiibl KOMMYHUKAIIMOHABIK KaOIbIFBI MEH
OarapraMasblk  KaMTaMachl3 €Ty apKbUIbl  Oip-OipiMeH  aKmapaTThIK
opekeTTece aJaThlH TOPANTAp >KUBIHTHIFB (KOMIIBIOTEpIIEp, TepMHUHANAP,
KOCBIMIIIA KYPBUIFbIIAP) ACT aTalajbl.

Keninepain memnuiepi op amyaH Oomaasl — Katap TypraH Oip-OipimMeH
OailiTaHBICKAaH KOMIBIOTEPJIEPAIH, KOpIlli KecTelepAe TYpFaH, OYKI oyeM
OolibIHIIA IIAaIIBIpaFaH MWJUIMOHAAFaH KOMIIBIOTEpICpACH (Oonapably
KelOipi FapeIll 00bEKTiNEpiHAEe OOTYBI MYMKIiH)

Kamty aykpiMbl OoifbiHIIA KkenijepAi OipHemie Jopexere Oeny
KapacThIPbUIFaH.

JKepeinikmi ecenmeyiw owceninep (KEX) (Local-Area Network —
LAN) miekreyni apajbiFbIHAA OPHATBIIFAH KOMIIBIOTEPIIEpAl OipiKTipyre
MYMKIiHIIK Oepeni.

Coimcolz  oiceninep KOUIMIK KOCY KHUBIHAAFaHJa HEMECE TOIBIK
YTKBIPJIBIK ~ KaXeT OoiFaH »JKaFjaiia maijanaHymsiiapisl  KOCYFa
MYMKiHIIK Oepeni. byn sxarmaiima ChIMCBI3 JKeNiJep CBHIMIBI >KElilepMeH
e3apa apekerrece anajpl. Onap HHPPaAKYPHUTBIMIBIK PEXKUMII (KO KETKi3y
HYKTeCi apKpUTbl KOCBUTY) koHe ad-hoc pexxwummi (Kom KeTkidy HYKTeciH
navganan0an) Koaaaiapl.

HWHTepHer — Oy  UMHTETpalMsUIAaHFAH  aKHapaTTBIK  JKelici
(uHTEpIKENMicl), SIFHU 9p TYPJi eNjep/e OpHajlacKaH, KOCAIKbI JKeliiep Jer
aTaJaThIH e3apa 0ailyIaHBICTEI AKIAPATTHIK, XKEJIIEp KUBIHTBIFBL.

OHBI Kypy KaruIachl - OPTaJbIK TOPANTHIK CTaHCATAPABIH apachbIHIa
Kype KON IapbIH (KBULTAMIBIFEI )KOFapH! TeIC(HOHIBIK, PaaAN0-, )KOJICEPIKTIK
xoHe Oacka OaiiaHbIC KemiiepiH) yilbiMaacTeipy. byn crancanap, onerre,
Wntepuerre Oenrimi  KpI3MeTTepAi  ychlHAThiH  (MHTEpHET-KbI3METTED
MpoBaijiepIep) YiubimMoapovly cepsepiepi Net aTanabl

YiipiMmap 3 KaXCTTUIINH KaHaFaTTaHABIPY YIIIH KYpBUIFaH XXeJIulepai
mipexmi >keminepi Jen atainel. Onap XanbIKapajiblK, MEMIICKETTIK,
aliMaKTHIK KOHE cayajiblK OOJIBIT Ta0blIabl. THTEpHETKE KO KETKi3Y YIIiH
oJlapAa xocmmap AEN aTajaThlH CEepBEpiCpMEH apHalbl >KaOIbIKTaFaH
XeJtik TopanTap OexinreH. byn xocrrap MuTepHeT-ipoBaiinepiep 60yt
MYMKiH.



ATanFaH WHTETpalUsUIaHFaH aKNapaTThIK SKeIUIepli KbhI3MET jKacay
YILUIH JKEpriliKTi XkKeJilepae, coHfal-ak OipHelle aKmapaTThIK Kelllepae
HEMece KOCalKbl JKelliJiepAe o3apa opeKeTTecyll KaMTamachl3 eTeTiH
apHailbl  JKeNUIIK  TeXHUKaNbIK Kypamgap  KojjaHeuiaabl.  Omap:
KOMIBIOTEPJIEPAIH  KYMBICBIH  JIepeKTepli  TapaTy  apHajapbiMeH
YHJIECTipeTiH JKeNUIK ajanTtepiiep, KaWTalaybllTap, KOMMYyTaropiap,
KOHIEHTpaTopiap, MYJIbTUIUIEKCOpJIAp,  Kemipiep, OaFbpITTaybILITAp,
LUTIO3/IEP KOHE MOJIEMIED

Kazipri mudpneik Oaiimaneic kyidenepiHne KaObuigam aiy KoHE
TapaTyIblH HEri3ri KbI3MeTi MOJAEM apKbUIbl >Xy3ere achipbuiafbl. On
KaIIBIKTaFbl KOMIIBIOTEPIIEPAl 63apa OaliaHbICTHIPY YIIiH KakeT. Kypblirb
OaiinaHpIC JKeTiIepl apKbUIbl TaApaTbUIATBIH KOMIBIOTEPIIIK MallliHA OKUTHIH
KOATAPBIHBIH CUTHAIJAPBIH TIKeNeH >KoHEe Kepi TYPJICHAIPY SJIEeMEHTTepiH
KaMTH/IBL.

Kommerorepre Kockity —Tocimi  Oodieinma  awxi  (internal)  —
KOMIIBIOTEPIIIK JKYHETIK OJIOKTaFbl aHAJBIK TaKIIaHBIH OO0C YSIIBIFbIHA
opHaTbUIanbl, eweiziteen (embedded) —  kommbroTepmiH  GacTarmKel
KOH()UTYpalMsIChIHA EHTI31IreH x)oHe chIPTKeI (external) momemumep GoJibim
Oexmineni. KommbroTeprnik keminepie MoaeMaep MeH ¢akc-Moaemaepi
KOJIJIaHAIbI.

HKeninix adanmep XEpriJlikTi >KeNiciHAE KOMIBIOTEPIEpIi KOCy YIIiH
naigananaael. O KOMIBIOTEPIIIH JKYHeTik ONOKTHIH ilIiHIE OpPHATHUIAIBI
xoHe gepekrepai 10, 100 Moéut/c xome 1 I'6ur/c ammacTepy
KBIIIaMIBIFBIH KOJIIayFa MYMKIHIIK Oepei.

Kaiimanayvuu  (repeater) erep koOuUimiH Oip CErMEHTIHAE KYMBIC
XKYprizyre MYMKIiHAIK OonMaca HeMece TOpamTap CaHbl MEH KAIIbIKTHIFBIHA
mekreysiepi Oap Oonca, JIBC Koc cerMeHTTepi apachIHAAFBl TapajaThIH
NEKTPIIK CUTHAIIAPAB! KaJNbIHA KENTipy (pereHepanys) YINiH KbI3MET
eTel.

Konyenmpamop (hub) — Oyl uepapXusuIBIK — KYPBUIBIMIAPIbI
YUBIMIACTBIPY JKOHE OKETiHIH TapMaKTalybl YIIH KOMIBIOTEpPIEpIi
ceprepiep Hemece OipHenie JIBC mHTEpXKeire Kocyra MyMKIiHIIK OepeTiH
Kypburbl. Onap maccuBTi xoHe OenceHai Oonanwl. bip KoHIlEHTpaToOpra
eKiJieH OacTar OHJJaFaH KOMITBIOTEP/Ii KOCYFa 00Ia bl

Konip (bridge) Typai Kocankel Kemijgepdi, OHBIH IlIHIE, TEH €MeC
apHAJIBIK XaTTaManapasl OipiKTipy YINiH KbI3MET €Teli.

LImo3 (gateway) — Oy Oipaeii eMec KeNiTiK XaTramaaapeIMeH TypJii
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KYPBUIBIMIAF bl aKMapaTThIK JKeIIepiH OallaHBICTHIpYFa apHaJFaH

AKeJiapaliblK TYPJACHIIPrill.

Operre, xeninepiae OipHemie aOOHEHT apachbIHJAAFbl  AKMAPATTHI
KaObulgan ajry »oHE TapaTy apHaHbl Oeily J>KoHE HBIFbI3ay apHaibl
KYPBUIFBUIapel — Mynemuniexcopaap (multiplexer) apkpuibl sxacanmasl.
CoHbIMEH KaTap apHaHbIH OelliHyl MyJIbTHUIUIEKCTEY JeN aTanafbl, aj
JepeKTepii TapaTy THIMIUIIr JepeKTep il TapaTyAblH OHTAUIbI OaFbITTAPBbIH
TaHJay MYMKiHJiTiHe OalIaHbICTHL.

MynbTUILIEKCTEY Yaxbimua O0Najabl, erep Typii aOOHEHTTepAiH Oip
apHaja akKmaparThl Ke3ek OoifblHIIA OenriieHreH Oenrin — yakbITTa
TapaThUICca, KOHE orcuinikmi OONajbl, aTanfaH apHaja Maiga OonraH op
XKeJIiCl apHaHBIH JKaJIbl ayKbIMbl asChIHIA €3 >KUUIIK ayKbIMBIHIA OPBIH
ayajipl.

MynbTUIUIEKCOpIIap KOMIBIOTEpre TEpMUHAIIAp, MOIEMICp KoHE
6acKa KypbUIFbUIApbI KOCY YIIIH apHaJFaH.

JepexTepi TapaTy Ke3inae 6ailnaHbIC JKeNiciHAe OaFbITTaybIIITH TOCEY
affTapibIKTal KUBIHABIKTapFa ajbll Keledi. OHTaliabl OaFrbITTHI TaHAAY
KHUBIHIBIKTHl FBUIBIMH JKOHE TOKIpHOENiK MiHAeT OOJbIN TaOBbLIAAbl JKOHE
apHailbl KypbUIFBUIAp - 6Gasvimmaysviuner (FOUtEr) »Kys3ere achIpbLIafbL.
Omap xaHnmaii xaGapiaMaHbIH KaHAad JKeJTiCiHE apHaJIFaHbIH aHBIKTAHIIbI
KOHE OCBI JleCTeMeH1 KepceTireH KeiciHe Kibepei.
MapipyTuzaTopyiapAblH —HETi3ri KbI3METI - €H TOeMEHI1 OarachlHIa
JepekTepiiH (MakeTTep/iH) €H a3 YaKbIThIHJA TapaTyAbl KaMmMTaMachl3 €Ty
6ousbin TabbUIaAbL. bynan 6acka, onap JIBC nen MHTepHETTIH apachIHAAFbI
«KOTIP» POIiH aTKapajbl;, >KePriTiKTi kemninepaiH (0aFpITTayIIbl) KOCHLUTYBI
(6ipmecyi); JIBC pykcarchi3 ko skeTkizyaeH kopray (firewall).

Windows XP onepanuoHIBIK XYHECIHAET1 JKeli aKayJapbhlH aHBIKTAY
yurid GipHeme yrunutrap 6ap:

m Ping (packet internet groper) — TCP/IP xaTTaMachIHBIH
IIIKYPBUTBIMBIHBIH TYPHICTHIFBIH XoHE 0acKa TOPaOBIHBIH
KOJDKETIMJILIITIH TeKCepei;

m Ipconfig — DHCP, DNS, WINS cepsepiiep aapecin kKoca ansim, TCP/IP
XaTTaMaChIHBIH IMIKYPBUTBIMBIH TEKCEPEIi;

m Finger — Finger cepBuCiH KOIIAWTHIH aNbICTATHLIIFAH KOMIIBIOTEPIE
KYHEITIK aKmapaTThl anajibl;

m Nslookup — 6enrini 6ip Topabsr HemMece goMeHTe KaThICTsl DNS
CepBepiHiH JepPEeKKOPBIH/IA Ka30a1apapl Kepyre MyMKiHaiK Oepei;

m Hosthame — ayreHTH(UKAINS YITiH )KEPriTikTi KOMIBIOTEPIH aTaybIH
KalTapaabl;

m Netstat — xarrama cratuctukaceid xxoHe TCP / [P kocynapasiH
aFpIMJIaFbl JKal-KYHiH KepceTe/;

m Route — GarpITTayBIIITHIH KEPTUTIKTI KECTECIH KapacThIpabl )KOHE



e3repTel;

m Tracert — >xeprulikTi TopaOblHaH 0acTal aJlbICTATBUIFAH TOpaObIHA

JIeHiHT1 OarbITTHI KaJaranaijsl;

m Arp — xeninik agantep agpecine IP aapeci CoMKeCTIriHiH XKepriliKTi

K311 KepceTesi.

Huppasik tememumaap (Digital TeleVision — DTV) — 6yn
TPaHCJIATOPJaH Teneaunapra OeifHe - skoHe AbIOBIC CUTHAAAPBIH IU(PIIBIK
MOJYJISIIUSHBI JKOHE CBHIFY apKbUIbl keTkizy. Kasipri 3amMaHfbl DUQPIBIK
Teneaunap xyieciniy Herizsi peringe MPEG cwiry cTanmapTsl Oouibln
TaObLIabL.

Hudpaslk Tenenumapasl 1aMy TapuXbl HIApTTHL TYpAe OipHelle Ke3eHre
OesiHeNi, OJApABIH OPKANCHICHI FHUIBIMH-3€PTTCY JKOHE TaxipuOeni-
KYpacThIpy >KYMBICTAp, HKCIEPUMEHTAN/BIK KYPBUIFBIIAp MEH >KyHenepi,
COHMaii-aK THICTi CTaHJapTTapMEH CUIIaTTalIa bl

bipinwi xe3ey 1MQPIBIK Tenequnap >KYWeCiHiH AaMy  TapUXBIHBIH
OipiHII Ke3eHi aHAJIOTTHIK TapaTy apHAChl CaKTaJbII, TeJeIuaap KyHeciHiH
xKeke  OemikTepiHAeri  HUQPIBIK  KYPBUIFBUIApIABl  HalJaJaHyMeH
cunatTtaigagsl. byn keseHiae OapiblK CTYAUSUNIBIK KYPBUIFBI CaKTaJlaJbl,
udpnplk curHamzmapra aybICThIpbUIAABL. Onapibsl TEICOPTANBIK iMIiHIE
cakTay MEH eHJeyAl IMQPIBIK KYpPBUIFBI aTKapaasl. TeneopTanbik
UIBIFBICBIHAA ~ TEICBU3MOHJBIK CHUTHAJN  AQHANOTTBHIK  KaJbIKA  KEJil,
KapanaifbIM OaiiaHbIC apHAJIapBIMEH Oepiiei.

byn xeszenne TB kaObuimarbliuTap KypaMbiHAa OeliHE MEH JbIOBIC
camachlH JKaKcapTy MakcaThlHAa UUGPIBIK OJoKTap maiina Ooaabl.
OcpiHmal OMOKTapAblH MBICANBl PETiHAE UUGPIBIK CY3riUIepai  anyra
OoJsazpl, KilliIeH KBAa3UMIPOTPECCUBTIK KaifMa KepiHICIHE eTyre apHajFaH
KYpbUIFBIIap, epicrep xuimirin 100 I'm-re gedin yiFaiiTy, «CTON Kaap»
XKOHE «KaJp Kaapa» KbI3METIH iCKe achlpy JkKoHe T.0.

Hudpas! Teneauaap KyleciHiH aMy TapUXBIHBIH eKiHuli Ke3eni — COll
Ke3Jeri KapamaiblM CTaHIapTTapbIMEH KaObUIIaHFAaH KepPCeTKiITepAcH
epeKIle TUOPUATI aHANOTTHI- ITU(PPIBIK TEICTUIAP KYHECIHIH makaa 00ybI.
Teneaunap craHIapThl O3TEMIUTIHITH €Ki HeT13r1 OaFbIThIH 06Tl KepceTyre
Ooyampl: SKapBIKTBIH JKOHE KOMNTYCTI CHUIHAJIJAphIHBIH Oipre OeiyiHeH
Ke3eKIeH OepiryiHe aybIcy JKoHE KaJapJaFbl )KOJIJAP CAHbI KOHE JKOJIJAFbI
OcifHe 2JIEMEHTTEPiH KOOCUTY.

ExiHm GarbITTHI )Ky3eTe achlpy CUTHAIIBI OaiylaHbIC apHACHI apKBLIBI
KEPEKTi KUK JKOJIaFIMEH Tapary YIIiH KoJAaHbUIaTeiH TB cnektpi criry
KOKETTUTITIMEH THIFBI3 OaliaHbICcThl. [WMOpuATI Teneaumap >Kyienepre
KeJeciHi xaTkpIzyra 0omansl: MUSE sxorapsl jKammoHABIK TeIeIUIap xKyieci
xoHe HD-MAC Gatbic — eyponasbIK KyHeci.

byn okydenepmiH Tapary koHe KaOpuimam any OemnmIexkTepinae
curHaigap aHanortel Typae o6epineni. MUSE xone HD-MAC xyitenepi 16 :
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9 dbopmatsiHe He, ColKeCiHIe Kaapaarsl xxoimap canbl 1 125 xone 1 250,
kazp xuimiri 30 xone 25 I'n.

Hudpnsl Tenenunap KYHeciHIH TaMy TapUXBIHBIH puiHwi Ke3eHi —
TOJBIK IU(PIBIK Tenenupap >kKyieciHiH mnadpga Oomysl. JKamoHust >xoHe
Eypomnamars! sorapbl JOJIIKTI aHATOrTel — UGpIsIK xyhenepaiy (MUSE
xoHe HD-MAC) naiina GomysiHan keifin, 1987 sxbuist AKII- Ta ynTTBIK
OpTaK CTaHAApT peTiHAe KaObLijay YIIiH >KOFapFbl PYKCATThl Teleaujap
KyHeciH »kacayJaH KOHKYpC KapHusiaHibl. Ac Ke3iHIe Oyl KOHKypcKa
aHAJIOTTBIK Telenuaap xykenepi ycbHbULAbL. CHUTHAIABI TEK >KOJCEpIiri
apKbUIbl JKETKI3eTIH TMPUATI Telenupaap XKyileraepi, keliH KapacTelpylaH
anpiHbin  TacTanael. byn AKII ta 1400 komnanusiap — Tenegupap
XYHeCiHIH CUTHaNJapAbIH Kell 0eiri skep OeTiMeH, SIFHU KoOliaep apKblibl
TapaTyblHa OalyIaHBICTBI OOJBI.

Exi curHangsl Oip CTaHZApTThl apHa apKbUIBl TapaTyasl Ke3AeHTiH
AHAJIOTTBHIK >KYHenephiH >xolamapbl KapacThIpbUIABI: KapamaiibiM TB-
CUTHAJIBl JKQHE THICTI JIEKOJEpMEH KaOBUIIAFBINITA KOIl CaHJbl >KOJIaKTap
MEH OJIaKTa bIABIpay 3JIEMEHTTEPIMEH CypeT alyFa MYMKIHIIK OepeTiH
KOCBIMIIIA.

bipak 1990 >XbuIbl TOJNBIK CAaHIBIK TeleAUIAp >KYHeTepiHiH alFalikbl
YCBIHBICTaphl maiga Oomnnmbl. Kb caliblH OChIHIAH >KoOamapablH CaHbI
apThII, OJIAPBIH CUIIATTaMAaIaphl skakcapa 6actaasl. 1993 xpurabIH OCBHIHIA
COHFBI AHAJIOTTHI KyiieJep KapacThIpyAaH TOJBIK AJIBIHBII TACTAJABL, ajl
1993 >xpuLaBbIH MaMbIpblHOA TOpPT KommaHusaaH Kypanran ton AKIII
nuduelK Tenexumap okyileciHiH Herizi 6omran  MPEG-2 crammapTheiH
xKacayra Kyl OipiKTipai.

1993 xbutbl Eypomaga Oonamak mu@piasl TeleaugapAbl KOJAaHya
exenin tycinren DVB (Digital Video Broadcasting — uungpnsix eiite
Tapary) »xo0ackl Ka0buinanabl, on 1a MPEG-2 nerizgenren. Kazipri ke3ne
Kell enjaepae UUQPIbIK Teneauaap >xyieci mambin kejieni. Kapanaiibim
apHajap apKbUIbl epijeTiH OarmapiiamMa CaHbl ©CTi, SFHH KOMMEPIIHSUTBIK
TaObICKa OKEJICTIH Kafail TybIHIAIbI.

Huopasr Tememammap KyHeCiHiH XanbIKapaidblK CTaHAAPTTapBIHBIH
KypaMblHa OJIEMHIH J>KY3EreH MEMJICKETTIK CTaHAapTTay KOMHUTETTepi
KipeTiH XaJblKapadblK CTaHIApTTay YHBIMBL. bBym y#HbBIM KypBIIBIMBI
cTaHmapTTay OoifpiHIIA KemTereH Oemimaepre Oemineni. Lludprsix
Teneauaap Kyheciniy oceiHmai tomrapeiabiy 6ipi MPEG (Motion Picture
Expert Group).

CraHzmapT canachlHAa MaHBI3IBI PONIb aTKAPATHIH TaFbl Oip YHBIMIapABIH
6ipi Xansikapaiblk d5ekTp Oaitmanbic omarsl snektpocsssu (International
Communication Union — TITU). YiibiM cTaHZapTTayAblH YITTHIK
OpraHiapbl  MaKyYIIAHTHIH KeHiHHEH XaJbIKapaJblK HEMece  YITTHIK
cTaHIapTTap OONaTHIH KEHECTep MIbIFApyMEH aiHaIbICAMBL.



Kasipri kyHi Kesneci Heri3ri ctanaapTrap oap:

m DVB — nudpneik TeneauaapasiH eyponaiblK CTaHAapTH;

ATSC — ¢ pibIK TeneauaapaslH aMepUKaIIBIK CTaHIapTHI;
ISDB — mudpabIK TereauaapablH JKalloOHABIK, CTaHAapThl. Llngpibik

Teaeauaapabl naf/iz[aﬂaHy AHAJIOTTBI  TCJICAUAAPMEH  CAJIBICTBIpFaH/ad
6ipKaTap APTBIKIIBbUIBIKTBI KAMTaMachI3 eTez[i:

TapaTy TPAKTAPbIHBIH OOIe€TKE KAPChI TYPY KACUETIHIH apTyhl;

TapaTKBIII KyaThIbIHH a3ai0bl;

COJ XKUUIIK ayKbIMBIHAA TapaThUIaThlH TB-Oargapnamanap CaHBIHBIH
Kebeyloi;

TB-KaOblnJarbIIIbIHA OCHHE KoHE ABIOBIC CAllaChIHBIH apTyHl;

OciiHe BIIBIPAYIBIH XaHa CTAaHAAPTTAPBIMEH (3KOFaphl aHBIK TEJICAUAAP)

CTYAUSIBIK alllapaTypaHbIH KbI3METTIK MyMKIHIIKTEpiHIH apTyHI;

TB- curHanaapaa TypJii KOCBIMINA aKIapaTThl TapaTysl;

WntepaxktuBti TB- xyiienepin Kypy, OHBI HaiijamaHraHia KepepMeH
TapaThUIATHIH OaFAapiiamMara acep jkacayra (MbIcaibl CypaHbIC OOHBIHINA
BUJIC0) MYMKIHJIIK QJTyBl;

«0Oarmapnama 0acblH» KBI3METI;

TB OarnapnamMachIHbIH apXHBI )K9HE XKa3bII aly;

CyOTHUTpIIED JKOHE TLII TaHIaYy.

Anaiina mudpibIK TeneauaapabIH KEMIITIKTEPi Ae 0ap:

CUTHAJIJBI TapaTy alMarbIHBIH IIEKTEYJIri, OHbIH ilIiHAe KaObuigam
anyra Oonanpl. bipak Oipaeii TapaTKbII KyaTbIHAAFbl ayMaK aHaJOTThIK
JKYHEZEH KOFaphl.

KabpuiaHaTeIH CHUTHAJT TOMEH JEeHICHiHAE CypeT TOKTal Kalybl MeH
«UIapIIBIIApPFay IAIIBLTY.

Byn exi kemuIitikrep Jie UQPIBIK TapaTyablH apTHIKIIBUIBIKTAPBIHBIH
canjapbl 0oibin Tabbutagpl: mUdPIbIK curHan canansl 100% Hemece
KaObUI1aHOaM Ik

7KymbIc MaKcaThl — JepeKTep TapaTy OpTachlH, XKeNiJepAiH Typiepi

MEH TOMOJOTHSIAPBIH, YSUIB, (AKCUMIUIBAI JKOHE MOJEMIIK OalIaHbIC
epeKIIETIKTEpiH TyCiHe Oimy.
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KY¥YMBICTbI OPBIHJIAY BAPBICHI

1. ABTOMaTTBl  JAepeKTepAl  TapaTy  KENICiHIH  >KHHAKTaJIFaH
KYpPBUIBIMABIK cbI30aceiH canblHb3. «PC Wizard 2010» 6Garmapiamacsl
apKbUIBl KOMITBIOTEPIHI3re KaHIal >KeNTiK KOCBUIBIMIAp KOJI JKeTiMi
eKEeHIH, KaHAall >KeNIiKk KapTamap KOCBUIFAHBIH AaHBIKTAHbBI3. AJIBIHFaH
aKmapatThl ecen Oepyre eHrisiHi3. Kobingep aTaybl MEH TOJKBIH THITEpPiH
8.1 kecTe nepeKTepai TapaTybIH op TYPJIi OpTaChlHa OPHAIACTHIPHIHBI3.

2. O3iHI3 OUIeTiH KOMIIBIOTEpIIK JKeniepai ataHei3. Kecre Typinze
«KJIMEHT-CEPBEP» THUITI HETi3T1 JKEMIJIK TOMOJOTUIapAbIH CaJIbICTHIPMAIbI
CUNATTaMachlH KENTipiHi3.

3. 8.2 xoHe 8.3 KecTeciH TOITHIPBIHBI3.

4. MoaeMHIH KYPBUIBIMIBIK CBI30achlH CalbIHBI3. 8.4  KecTeHi
TOJITHIPBIHBI3.

5. 3epTxaHamarsl KOMIIBIOTEpPAE OpHATBUIFAH JKENUTK  KapTaHbI
KapacteIpbiHe3. JKenmimik ~ mapamerpiepai  opHaty  ymin  Windows
NT/2000/XP okimririci KykpirbiMeH Kipini3. Microsoft Windows »xeminik
8.1. kecre. /lepekTepai TapaTy opTachl

ChIMIBI OpTachI CBIMCBI3 OpPTacH




8.2. kecre YsuIbI 0aHJIAHBICTBIH Keii0ip CTaHAaAPTTAP CHIIATTAMAJIAPHI

NMT-450 ykcac

CumarramMacsl GSM uudpast crannapr CTaHmapT

PKuinik quana3oHsl,
M 453 — 468

Y AIBIK paguycChl, 1K 100 neitin
25

ApHaHBIH KUTIK
PKOJIAFBIHBIH €Hi, K[ 11

ApHa JKMIJIICIH Tapary, 180
K] 11

8.3. kecre PaKCHMWJIbII ammapaTTap THOTEPI

Amnmnapar ADPTBIKIIBUIBIFBI Kemminikrepi

TepMmorpadukaibIK

DJ1eKTporpauKaIbIK
PKOHE OYPIKKIlI

Jlazepik

doTrorpadusIbIK

DIEKTPOXUMHUSITBIK

DIIEKTPOMEXAHUKAIBIK

8.4. kecre Monemaep kKikTenyi
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JKikteny cunarramacs Monemaep Tuntepi

KypbUIBIMABIK OpBIHAATYBI

JlepexTepii OpbIHaY TUIIL

bareIThI

Tapaty *KbUIIaMABIFbI

baiinansic apHacBIMEH
nHTepheric

mapaMeTpiepiH  aHBIKTay YVIIIH JKyWe MacTepiH maiigamanyra OoJajsl.
JlereHMeH, JKeNUTK IapameTpiepi KOJIMEH OPHATYIbIH apTHIKIIBUIBIFEI
Oap, eiiTkeHi o1 OapibIK OanTaynapabl 6ackapyra MyMKiHJIIK Oeperi.

6. CepBep mapaMeTpiiepiH aHBIKTaHbI3, O YIIiH Icke Kocy MeHrona
Banray nyHkrti sdne Backapy maneJti lereH KOChIMIIIa IMyHKTi TaHAAHBI3.
Okpanna «backapy maHenm» Tepes3eci allblIafbl,  AIIBUIFAH Tepes3ene
Keminik KochLIbIMAAp >xuekOenricid meprTiHi3. llepTkeH ke3ne OapibIK
MYMKIHIIKT] KeJITIK KOCBUIBIMAAP KepceTulreH «Kemimik KOChUIBIMAAP»
Tepeseci ambutagpl. KakeTTi KOCBUTBIMIBI TaHJAN, TIHTYIPIOiH OH JXak
MEpHECIH IIEepTiHI3 JKOHE MOTIHMOHMIK Masipae «Cumarrap» IyHKTI
TaHaaHbI3. «KeprimikTi xyienep OoibHIIa KocklTy» Tepesecinae «TCP/IP
WuTepHer xaTrramacel» Ti3iMAE KOMIIOHEHTIH KepceTinm, «Cumarrap»
Gateipmacei OackiHp3. «Cumnarrap: TCP/IP MuTtepHer xaTtama» Tepeseci
ameinagsl. Keneci IP-aapecti maiigajsany paanoGaTelpMachlH KOCHII,
KeJlecl JKeNIiKk mapaMeTpiepal TaHumayra Oosajpl, artanm aitkanga |IP-
azipec, KOCBIMIIIA KeJli OYpKEHIIIIT )K9He HEeTi3r1 IUTI03.

7. Ci3 ’yMBIC acal OTBIPFaH >KYMbIC CTAHCAHBIH JKEMIJIIK KOCBIIBIMIAD
MapaMeTpiH aHbIKTAaHBI3. OPINTECTEPiHi3ACH KAChIHAA OPHATBUIFAH KYMBIC
crancaiapabiy IP-ampecin cypanpiz. On Here cCi3fiH CTaHCAHBI3IABIH
ajpeciHeH e3rerie?

8. O3iHi3AiH KoMIbIOTEePiHI3AIH |IP XaTTamMaHbH OanTayblH aHBIKTaHbI3.
On yuiin ipconfig GarmapiaamachiH icke KOCHIHBI3. IlopMeH »KoiFa KOJ
xKeTkizy ymiH MmeHoona Icke kocy Barpapaamanap — CraHpaprThl —
IMopmen skos1 mopMeHin TanmaHbi. «IlopmeH sxom» Tepesecinae ipconfig
MIOPMEHIH €HT13iHi3.

9. Netstat sxome hosthame OGarmapnamachl apKbBUTBI  JKEPTLTIKTI
KOMITbIOTEPAIH ataybiH koHe TCP/IP KOCBUIBIMIAapiblH arbIMIarbl Kaii-
KYHiH aHBIKTaHbI3.arg-a IopMeHi apkpuisl [P-agpecTiH  Qu3HKaIBIK
COMKECTIrH aHBIKTaHBI3.ping OaFjgapiaMachl apKbUIBI JKeNiHIH  Oacka



KomibloTepiMer [P xatTamacs! OolibIHIIIA OalIaHBIC Tapadybl MEH CarachlH
TeKCepiHi3.

10. Kommnsrorep-cepsep IP 213.47.80.217 apKpUIbl HHTEPHETTI KOJAAHY
YIIiH KOMIIBIOTEP-KJIUEHT JKeJiCiH OanTtaHbl3, ol MHTepHETTer! MIIO3MiH
KbI3METIH aTKapaibl. «backapy maeHibi» Tepes3eciH ambiHbI3. «Kacuerrepi:
JIOKaIb1 Jkeli OOMBIHIIA KOChLUTY» TepeseciH ambin, (Advanced) KocbiMina
naparblH ambiHe3 koHe (Internet Connection Firewall) MutepHeTke MeHiH
KocbutybiMaAbl KOPFAY onnumsiceln  emipinis. «Keminik  Kockutynap»
Tepe3ecin xaObiHb3. backapy maHenbinge «lllomynibl KacHeTi» KyJIaKIIAChIH
TYpTiHi3, «MHTEepHET. KacueTtepi» Tepeseci ampiiaapl. Kocbuty maparbiH alibin
«LAN banTaysr» OaTbipMachlH 0achIHBI3, OCHIIAH COH <«JIOKanbmi JKemiHi
Oantay» Tepeseci ambuianel, LAN KochLIyFa apHajJfaH NpOKcHcepBepai
naianany onmHsACLIH iCKe KOCHIHBI3, MeKkeHkail sxonarbina 213.47.80.217
eHrizii3, [opt >xonarbiHa — 80 gen eHri3iHiz. KochiMma GaTeipmMachiH
TYPTiN, >KajJayIlaHel KOCBHIHBI3. bBapiablk mnporokoagap ywiH 0Oip
npokcucepsep. «Mutepret. Kacuerrepi» Tepesecid x aObIHBI3.

11. JKeprimikTi >xemijeri KommetoTepruepiHiH MHTepHeTTi maiinanany
YLIH KEpTimiKTi JKeliJeri KOMIBbIOTep-CepBepAl TeHIIEHI3. MHTepHeTke
KOJI XKeTyni OelceHIipy YIIiH, cepBepe «backapy maHemi» JlereH TepeseHi,
onaH keiiH «Kenmimik KOCBUIBIMY» JIETeH Tepe3eHi allbiHbI3. by Tepesene,
KeM JereHJie, eKi XKeIUIik Kocy KepceTieni: Oipeyi — JKepriulikTi KeiHiH
KOMIIbTEpJIepiMeH OaillaHBICYy YIIiH, KiHIici — mpoBaiiaepMeH OaiimaHbIC
yuriH. «OKemigeri KochUly» Tepes3eciHe, CepBepAiH HWHTEpHET-TpoBaijep
KOMIIBIOTEPI apKbUTbI KOCBUIATBIH, KENITIK KOCBUTBIMIBI TAHAAHBI3 KOHE O
yuri «Keniigik KOCBUIBIMHBIH CUIIATTapbD» JETCH TEPE3CHI alllbIHbI3.
«KeprimikTi XKemiMEH KOCBUIy -CHNATTapbl» Tepesecinae Kocbimina
KOMBIHABIHE! TaHaar, MeHiH MHTepHETKe KOCHLIYBIMIBI KOPFay (CHIPTKBI
MEH 1IIKi XKeTIepaiH apachlHaa KajdkaH peTiHae KyMbic icteitin, Firewall
— KOpray XyHeciH Kocalsl) xoHe backa :kesi maiiiajanymsbliapbiHa
Oepinren komnbloTepain MHTepHeT KocbLIyblHA pykcar Oepy (Oacka
KOJIIaHylIbuIapra MHTepHEeT apKbUIBl cepBepre INbIFY) >KajlayllagapblH
KOCBIHBI3.

Backa KIHMEHTTIK KOMIIBIOTEpIApIOBIH  TipKey kazbanap
KOHIBIPFBICBIH ~ Oackapy MYMKIHAIriH Kocy ymiH bBacka  kexi
naiijajanymslIapbiHa HNHTepHeTKe KOCBLJIBIMHBIH opTak
naiiagaHyblH 0acKapyFa pyKcaT eTy JKalayblH KOCY KaKeT. bapibik
JKacalbIHFaH OpHATBUIBIMAAPAB! Kongany yimiH OK 6aTsipMachiH 6aChIHBI3.
XKeninik Ganraynap e3repicTepiH €Hri3y YIIiH, KOMIBIOTEP-CEpBEpi KaTa
KYKTeHi3. VHTepHETKe Ke3 KENreH JKEPriliKTi JKeNiHIH KOMIOBIOTEp-
KITMCHTTEH Kipil KOpiHi3.

12. KommeioTep-cepBepaeri MHTepHeT OalmaHBICTapIBIH MOpTEOECiH
TekcepiHi3. HTepHETKe KOCBUIYIBI Oakpuiay YIIIH KOMITBIOTEp-
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cepBeprarsl «backapy manem» nereH TepeseHi ambiHbBE. Kedidik
KOCBLIBIMAAP XKUEKOENTICIH MepTiHi3, «OKenllik KoChUIBIMAAPY Tepe3eciH
allIbIHE3. IHTEepHET-TIpoBaiiiep KOMIIBIOTEPIHIH cepBepre KOChLIATBIH, Kel
KOCY/bIH TIpKECIMiH IEpPTiHi3, HHTEPHET-0alIaHbICBIH KAPaHBbI3.

13. XKeprimkri >keniie NPUHTEpAl OpTaK MaiifanaHyblH OanTaHbI3.
AnJpIMEH KEpriliKTi Keldl KOMIBIOTEpiHiH OipeyiHe NPUHTEPAlI KOCHIHbBI3
MoHE OpHaAThIHBI3: «lIpuHTEp MeH (hakcTepy Tepe3eciH allbIHbI3, OJIaH KeHiH
TIHTYIpAIH OH IEpHECIMEH NMPHUHTEPAIH TIPKECIMiH IIEPTiHi3, MOTIHMOHJIK
ameln, Oprak KoJ keTki3y (Sharing) myHkTiH TaHmaHbz. Koa sketikizy
KOMBIH/IBICBIH alllbII, IPUHTEPIe JKellifie KOpiHIN TypaThlH, atay Koibin, OK
0aThIPMAaCHIH LIEPTIHI3.

[Naiinananymsapasie, WindowsTbiH 6acka BepcHsUIapbl OpPHATBUIFAH,
KEPTiTKTI  OKeNIiK KOMIIBIOTEpPJIEPIH  KOJJaHyFa  IPUHTEPAIH
IpaiiBepliepiH opHaty YiuiH, KocbiMina apaiiBepjiep OaTblpMachiH
HIEPTiHI3, AaIUbUIFAaH Tepe3ele KEepeKTi ApaiBepiepliH KanaylagapblH
KOCBIHBI3, ofaH kediH OK OGarelpmaceiH OachiHbI3. IIpuHTEp cumarTapsl
Tepe3eciH KaObIHBI3.

Kenigeri mpuHTEpAi KIHMEHT-KOMIBIOTEpIHAE TMaiianaHy  YIIiH,
«IIpuntep MeH Qaxcrep» TepeseciH amblHbI3, IIpuHTepAi OpHATY MoceneH1
KOochll, apbl Kapail IlpuHTepai opHaTy MacTepiHiH HycKaynapblH
yCcTaHbIHBI3. OpHATBUIATBIH ~ NPHHTEPAiH TYPiH TaHAaHBI3 JCreH
KagaMaa backa kKoMnblOTepre KOCHLIFAH JKeJliieri NPpUHTEP OMIMACHIH
KOCBII, NMPHHTEPAIH aThIH KepceTiHi3. JKemimeri mpuHTEpai OpHATKAaHHAH
keilin, IlpuHTEep MeH (pakcrap 1ereH mamkajza >KEPrilikTi SKemijeri
KIIMEHT-KONIMITBIOTEpPTe THICTI skuekOenrici maiima Oonmaapl. EHIl KiueHT-
KOMIIBIOTEpAE IiCKE KOCBUIFAH KOCHIMIIAJNApAbl JKETiJeri MpHHTEp
naWjanaHa ajaajbl.

14. XKenigeri 6acka KOMIBIOTEpIIEpre 63 KOMIBIOTEPIHI3NEr1 AUCK MEH
Mamkara KoJl JKeTKizyre pykcar OepiHi3. On ymriH, «KMeHiH KOMITBIOTEPiM»
JIETCH TEPE3CHi allblll, KePeKTi ANUCK IEH MamKaHbl TaHTaHbI3. IlankaHbIH
MOTIHMOHJIK Mazipae ZKaambl KoJI skeTKi3y MeH Kayinci3aik mopMmeHiH
tagan, Ilankara xaJanbl KOJ JKeTKi3yAi ally JereH xajaylaHbl KOCHIII,
aTayblH KOSCBI3, OCHl aTayMEH IIanKa >Kemige KepiHim Typansl. [lankara
TOJIBIK KOJ ’keTkizy ymiH KeJsii OoiibIHIIA e3repicTepre pykcar 0epy
JIeTCH JKaJayIaHbl KOCHIHBI3.

JKemimeri mankaHpl 63 KOMITBIOTEPiHI3IET1 JAUCK Ti3iMEpiHE KOCHIHBI3.
On yuriH TiHTYipAiH oH TepHeciMer Kesistik opTachl JereH TipkeciMii
MIePTiHi3, MOTIHMOHIIK Mazipae ek AucKiciH Kocy JiereH mopMeHIi
KOCBIHBI3. «JKemnmi JMCKICiHIH KOCBUIYBI» TEpe3eCiHJle KaHa IUCKIre opimn
TaHJar, OHBIH KOJBIH ciiTeHi3. Erep HakThl *konbl Oenriciz 6onca, Hoay
Windows neren GaTelpMaHbI MaiijaiaHbIN, Ti3iMIHI3ZEri ITUCK TaHIAaHBI3.
OchilaH KeHiH KOMIBIOTEPIHI3AIH «MeHIH KOMITBIOTEpIM» Tepe3eciHie



0acka TUCKLIEpMEH KaTap >KeIieri JUCK MeH Markaiap KOpiHil Typabl.
IP-anpectepi KaHnall ChIHBINKA JKATATHIHBIH AHBIKTAHbBI3!
131.107.2.89.3.3.57.0; 200.200.5.2; 191.107.2.10.
12. Tecti OpbIHAAHBI3.
1. KomnbroTepre nepeKkTepii aaMacTbIpyFa MyMKIHJIK O€peTiH,
annapaTThIK JKoHE OaFnapiaaMalbl Kypauaap KelleHi, OOoJIbI TaObuIajibl:
a) naTepdeiic;
0) Kype o1,
B) KOMIBIOTEPIIIK KEJIiCi;
T) ajanreprepiep.

2. bip aymakTa oOpHaJacKaH IIaFelH  OenMenep,  FHMaparTap,
KOCIIOPBIHAAPBIMEH HIEKTENIICH JKOHE aKIapaTThl TapaTy apHalapbl
apKbUIBI KOCBIIFAaH KOMIIBIOTEpJIEp TOObI, aTada bl
a) ayKbIMJIbI KOMITBFOTEPIIIK JKEeNici;

0) runepOaiiaHbpICIICH aKIapaTThIK XKyilec;
B) JKePruTiKTI KOMIBIOTEPIIIK XKeJIicCi;

T') 3JEKTPOH/BIK IOIITA,

) ayMaKTBIK KOMITBIOTEPIIIK XKeTici.

3. AyKBIMIIBI KOMITBIOTEPJIIK XKemici — Oy
a) runepOaiilaHpICTIeH aKMapaTTHIK KeJici;

6) bip >kaiinbIH, FUMapaThIH ayMarbIHJa OpPHANACKaH aKMapaTThl Tapary
apHaJapbIMeH OalaHbICKaH KONTEreH KOMIIBIOTEIICD;

B) Oenriii Oip TakbIPBINITA aKIapaTThl aIMacy xKyiieci;

T) YIKEH KaIIbIKTBIKTa OpHAlacKaH >JkoHe Oip JKyilere KOCBUIFaH
KEPTUTIKTI XKeTIep MEH KOMIBIOTEPIICP KUBIHTHIFBL.

4. AKmapaTThbl YChIHYJA TYPJIi CTAHAAPTTaphl 9PEKET €TETiH KOMIBIOTEPIIIK
XKeJIIepl apachIHIAFbl aKHmapaTrTel anMmacy, HalgaaHybIMEH >Ky3ere
aChIPBUIAJIBL:

a) Kype KoJaap;

0) XOCT-KOMITBIOTEPIIED;
B) 9JICKTPOHJIBIK TOIIITA,
T') ILTF037ED;

) daitn-cepreprep.

5. bapnblk >KyMBIC CTaHCalaphl TiKeJIeH cepBepre KOCBUIFAH >KEPTrUTIKTI
KOMITBIOTEPITIK XKeJICiHIH KOH(PUTYypanusChl (TOMOJIOTHACH! ), aTalabl:

a) meHoepii;

0) paauanisl;

B) IIMHANBIK;

T') IPEBOBHITI,

1) paauaiapl- HeHoepIi.

6. XKeninik mnainananymeuIap OpTaK KOJ OKEeTKi3yre apHaJFaH I
(dbaingapapl cakTay YIIiH, Hai1anaHaipl:
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10.

11.

a) (aiin-cepsep;
0) )KYMBIC CTaHCAaCHI,
B) KJIMEHT-CEpBEp;
') KOMMYTaTop.
Keninix xarTama — Oy:
a) KOMIIBIOTEPIIIK JKeNiJie ©3apa opeKeTTecy Typajbl KeliciMaep
KUHAFBI;
0) KOMIIBIOTEp JKEJTICIH/IE OPBIH ajiFaH OKUFaJlapJbl KYHeni Type

xKasy;
B) OKeNi apKbpUIbl TapaThUIATBIH JEpeKTepli HWHTepHpeTanusiay
epexenepi;
T') )KeJiJIeri ekl KOMIIBIOTEp apachIHAAFbl OAMIaHBICTB OPHATY
epexenepi;

J) YakbIT OOMBIHIIA TYPII YAEpiCTepAl YHIeCTipy.

Tpancropttsik xarrama (TCP) kamTamachei3 etei:

a) (ainmapasl KaObUIIamn anFania Ganiinasl KaObUIIAIl ATy KOHE
Tapary npouecinae [P — makerrepine Oeinyi;

0)0ip OaiinaHpIC ceaHCHIH KaObUIIAM aly, TapaTy *KoHe KeTKi3y/li;

B) MaliJaJIaHyIIbIFa OHJIENTeH aKNapaTThl YCHIHYABI,

T') aKNapaTThl KOMIIBIOTEpP — KiOepylIiieH KOMIBIOTEp —
KaOBUIIayIIbIFA JKETKIZYI.

(IP) maprmpyTTay XaTTaMachl KAMTaMachl3 €Te/i:

a) aKmapaTThl KOMIIBIOTEP — XKiOepylIiieH KOMIbIOTep —
KaOBUIIayIIbIFa KETKI3y/i;

0) IepeKTep/i HHTepIpeTalusiay )KoHe oJap bl Maiananybl
JIeHTeliHe TaibIHaaY/Ibl;

B) KOMITBIOTEPITIK KeiciHae Hr3nKanbiK 6ailTaHbICTHIH MEXaHUKANBIK,
KBI3METTIK IapaMeTpiiepiH caKTay/bl;

T)IepeKTepli TapaTy  ammapaTypachl >KoHE OaliaHBIC apHaJIapbIH

Gackapynsl,

1) Gaitnaapapl KaObuigan anFanaa Gainasl Kabbuigan ainy JKoHE KUHAY
nporecinne [P — makerrepine OGemyi.

FanamTopra KoCbUIFaH KOMIBIOTEPE, MIHIETTI OOJaIbI:

a) |IP-anpec;

0) BeO-OeT;

B) YU BeO-Oer;

r) JIOMEHIIK aTayshl,

n) URL-ampec.

Mozem KaMTaMachl3 eTel:

a) eKiJIIK KOATBI YKCac CUTHAJIFA JKOHE KepiCiHIIe KaiTa KaHapTy;

0) eKUTiK KOATHI YKcac CUTHaJIFa KaiTa )KaHapTy;

B) YKcac CHUTHAIIBI CKUTiK KOJATKA KalTa KaHapTy;



I) YKCac CUTHAIIBI KYIICHTY;
JI) YKcac CUTHAJIABI AJICi3Iey.

12. TenexondpepeHms — Oy

a) ayKbIMIbI XelliJie XaT aIMacy;

6) runepOailIaHBICTAFbI aKIAPATTHIK XKYiie;

B) KOMIBIOTEPIIK KeTiCiHAeri aOOHEHTTEpi apachIHIaFbl aKIapaTThl

anMacy xyiect;

r) Typai ¢Qopmarrarel Qainmapapl KaObuImanm any JKoHE Tapary
KBI3METI;

) BeO- OeTTepai Kypy, KaObUIAaIl ally *KoHe TapaTy MpoLeci.
13. DneKTpOHIBIK MONITa A00OHEHTIHIH MOIITAJIBIK XKAIIill, apHaJIFaH:

a) (aiin-cepBepaiH xKenen xKaIbIHbIH Kei0ip canachiHa,

0) maiinanaHymslra OeMiHIeH MOIITAIBIK CEPBEPAIH KaTThl AUCKTET]

caJlachlHa,

B) JKYMBIC CTAHCAHBIH KATThI JUCKTET1 jKajIbl OeiriHe;

I') MOTIHJIIK (halanap/as! cakTayFa apHaibl JICKTPOHIBIK KYPbUIFBIFA.
14. Be6-6erTep keHeliTyae 601abI:

a) *.htm;

0) *.txt;

B) *.web;

r) *.exe;

o) *.WwWw.
15. HTML (hyper text markup language) Goibir TaGbLIaIbL:

a) BeO-Oerrepni Oenriney Tifi;

6) Oarnapnamanay xyieci;

B) MOTIHAIK PEIAKTOP;

r) Jepextep Oa3achklH Oackapy xyieci;

I) SKCHEPTTIK XyHeci.
16. Unrepuerre FTP KbI3MeTi apHasFaH:

a) BeO-OeTTepai Kypy, KaObUIam any KoHE TapaTyra,

0) DIIEKTPOHJBIK MOMITAHBIH KbI3METIH KAMTaMaChI3 €TYTE;

B) TeJeKOH(EPEHINS )KYMBICHIH KaMTaMachl3 €TyTe;

r) Ke3 KkenreH QopMartarkl Qaingapapl KaObUIanm aixy >KoHE
TapaTyFa,

JI) TEXHHKAIBIK XYHeIepai KalbIKTaH OacKkapyFa.
17. bipnecin >kyMbIC )Kypri3reHae 0acka KOMIBIOTEPIIEPre 63 PECYpCTapbiH

YCBIHATBIH KOMITBIOTEPJIEp, aTaNajbl :
a) ananrep,

0) KoMMyTarTop;

B) CTaHca,

r) cepBep;

J) KJIHEHT-CEepBEp.
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16.Hyckamap OoiipiHIIa ecenteyni memiHi3. KecTemik caHambikaa
€CenTepAi OpBIHAAY YIIiH (hopMylanapasl KYpacTepy YChIHBUIAAE. Ecentey
KODPBITBIHABICHIH ~ JNEKTPOHIBIK ecell  OepymiH MOTIHAIK KYXKaThIHA
ayJapbIHbI3.

1 HYCKA

1. ADSL-kocbuTy apKbUIBI AepekTepii TapaTy xpurgamasrsl 128 000
c/Outke TeH. ATanFaH Kocburly OolibiHIIA 625 KOaWT kememperi daiin
Tapanasl. Qaiis TapaTy yaKbITBIH CEKYH]] OOMBIHIIIA aHBIKTaHBI3.

2. Mogem MeH aepekTepai Tapary >kpiigaMabiFsl 256 000 c/Outke TeH.
Morinaik  ¢aitn 2 wmuH Tapathuiael. Erep Unicode koampoBkace!
naigananpUica, TapaJiFad XxadapiaaMaaarbl OeNriiep CaHbIH aHBIKTaHbI3.

3. Mogaem apkputbl VHTepHeTKe Y3HIKCi3 KOCBUIY Y3aKTHIFBI KeiOip
ATC yurin 20 MUHYTTaH acalTHIHBI aHBIKTanFaH. Erep MojeM akmaparTsl
oprama 64 KOut/c >XKbUIIaMABIFBIHAA TapaTca OCHI YaKbIT apalbIFbIHIA
TapaThUIAThIH (pailyibIH OapbIHILA KOII KeJIeMiH aHBIKTaHBbI3.

4. Kenmemi 2,5 Mo0aiiT akmapartelk xabapmama 80 Koéait/mun
KBUITAMIBIFBIMEH TapaTbulafbl. ATanraH Xxabapiama KaHIIa MHHYTTa
TapaTbuIaabI?

5. Mogem nepektepai 56 KOuT/c KbUIIAMABIFBIMEH Taparajbl.
Mortinaik xabapiamaHsl TapaTy 4,5 MUH anabl. TapaTbUIFaH MOTIH KaHIIA
OeT KaMThIFaHBIH aHBIKTaHBI3, erep oi Unicode koaupoBKachIHaH
TapaThlica, an 6ip 6erre — 3 072 Genri Manim Oorca.

6. AkmaparTelk xabapmama memmepi 40 960 Out. Ten. 72 Koéut/c
KBIIIaMIBIFBIMEH KYMBIC ICTEHTIH Moaemre Oy xabapiamaHbl Tapary
YILIiH KaHIIA YaKbIT KaXkeT?

2 HYCKA

1. ADSL-6aiinaHbIChl apKBLUTBI IEPEKTEPIi TapaTy KbUIIAMIBIFBI
1 024000 ©Out/c TeH. Ocbl OepinreH OaiimaHbIC apKbUIBI (HalIIBIH
TapaThUTYHI 5 cek 0oapl. DaiiaplH KIII00aUTTaFbl KOJIEMIiH aHBIKTAHbI3.

2. MoaeMHiH AepeKTep/i TapaTaThlH KbULIaMIbFbl 256 000 out/c.
Moringi ¢daiinr 20 muH Tapateuiabl. Unicode KOAMPOBKACH KOJTAHBUIFAH
TapaThUIFaH MOTIH/IET] TaHOAJIap CaHBIH €CEITeHI3.

3. Keiibip ATC ymin mojeMm kemeriMeH MHTepHETKE Y3/IiKCi3 KOCBLTY
y3akTeUIbIFel 10 MHUH acmaiThIHBI aHBIKTaNABL. Erep mozem opra ecemnreH



anraHna aknapatrtel 32 KOuWT/C KBUIJAMIBIKIIEH Taparca, OCBhIHIAH
KOCBUIBIM YaKBITBIHIAFbI (DAiIIBIH €H YIKeH KeJIEeMiH aHBIKTaHbI3.

4. 5 MoaiiT keneminaeri aknapatTsl xabapiama 50 K6ait/mMun
TapaTbuIazbl. bepiareH xabapnama KaHIlla MUHYTTa TapaThbliaibl?

5. Monem nepexrepni 64 Kout/c xpunaMIsiFbIMeH TapaTazpl.
Morinai xabapnamanblH 5 MuH TapaTbuiiel. Unicode KoampoBKachIHIA
TapaTblIFaHbl JkoHe Oip 6erre — 4 007 tanba OonraHbl aHBIKTaNFaH 0OoJca,
OH/Ia TapaThIIFaH MOTIiH KaHIIa OCTTeH TYPFaHBIFbIH aHBIKTAHBI3.

6. AxmnapatTsl XabapiamMaHbIH kKenemi 230 960 out TeH. 32 Kour/c

KBIIIaMIBIFBIMEH 1CTEHTIH MoIeMre Oy xabapiiaMaHbl TapaTy YIIiH KaHIIa
YaKBIT KaXeT?

3 Hycka

1.ADSL-KoChITYy apKbLIbl IepeKTep i TapaTy Keuiaamasirsl 256 000 out/c
TeH. Ockl OaiinaHeic apKbUIbl 12 MUHOTTE (haiin TapaTeuiasl. KunobGaiTrars!
(haiin enmieMiH aHBIKTaHBI3.

2.MogeM apKbpUIBI A€peKTepi TapaTy KburgaMabiFrel 256 000 c/6utke TeH.
Morinaik  ¢aiin 12 mua Tapatsuiael.  Erep Unicode koampoBKacs!
naigananpUIca, TapaJiFad XxadapiaaMaaarbl OeNTiiep CaHbIH aHBIKTaHbI3.
3.Mogem apkpuibl MHTEpHETKE Y3MIKCi3 KOCBUTY Y3aKThIFBI Keibip ATC
yuiH 13 MMHYTTaH acmaiThIHBI aHbIKTaIFaH. Erep MozeMm axmaparThl
oprama 128 KoOut/c XbUAaMABIFBIHAA TapaTca OCHl YaKbIT apajbIFbIHIA
TapaThUIATBIH (aiyIbIH OapbIHIIA KOII KeJIeMiH aHBIKTaHbI3.

4 Kememi 2  Mb6ait akmapartelk  xabGapmama 30  Ko6aiit/mun
KBUITAMIBIFBIMEH TapaTbulaAbl. AtanraH xabapiama KaHIIa MHHYTTa
TapaTbUIaabI?

5.Monem pepektepai 63 KOut/c KbpUIIaMABIFBIMEH TapaTaabl. MOTiHIIK
xabaprmamanbl Tapaty 15 mumH amapl. TapaTbulFaH MOTIH — KaHIma Oer
KaMTBbIFaHBIH aHBIKTaHbI3, erep o1 UNnicode KoaupoBKackIHaH TapaThljica, al
6ip 6erte — 1 950 Genri manim Ooica.

6.AkmaparTelk xabapmama wmemmepi 20 000 ©Out. TeH. 256 Kowut/c
KBIIIaMIBIFBIMEH KYMBIC ICTEHTIH Mojaemre Oy xabapiamaHbl Tapary
YIIiH KaHIIIa yaKbIT KAKeT?

4 Hycka

1.Op mUKcenpIiH Tyci ym 6alTneH koaTanaabl aereH maptien 640 x 480
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OJIIIIEM]II TMKCENB/IH TYPJI-TYCTi pacTpiibl KecKiHiH Tapaty ymin 28 800
OuT/Cc KBIITAMIBIFBIMEH XabapllaMa TapaTaThlH MOAEMIe KaHIIa CeKyHI
KaxeT 6oabl.

2. Moaem apKpUIbl JepeKTepAi Taparty Kbuimamasirel 256 000 6ut/C TeH.
Morinzgik  ¢aitn 12 muH Taparsuiael. Erep Unicode koampoBkacs!
naiinanansuica,Tapanfal XxabapiaMaaarsl OeNriiep CaHbIH aHBIKTAHbI3.

3. Mozaem apkputel MIHTEpHETKe Y3IIKCi3 KOCBLTY Y3aKThIFbI keiibip ATC
yiiiH 15 MHUHYTTaH acHalTBhIHBI aHBIKTaNFaH. Erep MoaeM akmaparTsl
oprama 128 KOWT/c >KbIIIaMABIFBIHIA TapaTca OChl YaKBIT apajibIFbIHAA
TapaThlIaThH (haiiIbIH OapbIHIIA KOl KeJIeMiH aHbIKTaHbI3.

4. 12 Mb6ailT kemeMmAal aKmaparThIK Xxabapiama 80 wmwun/Ko6aiir
KBUITAMIBIFBIMEH TapaTbulafbl. ATanraH Xxabapiama KaHIIa MHHYTTa
TapaTbuIaabI?

5. Monem pnepektepai 63 KOut/c >kpuigaMIsiFbIMEH TapaTaabl. MoTiHAIK
xabapnamanbl Tapaty 15 muH anapl. TapaTbuiFaH MOTIH — KaHina Oer
KaMTBIFaHBIH aHBIKTaHbI3, erep o Unicode KoaupoBKackiHaH TapaThlica, ail
6ip 6erte — 1 950 Genri mamim Ooca.

6.AkmaparTelk xabapmama wmemmepi 20 000 oOut. TeH. 256 Kowut/c
KBUIIaMIBIFBIMEH KYMBIC ICTEUTIH Moaemre Oy xabapiamaHbl Tapary
YILIiH KaHIIa yaKbIT KaKeT?

5 Hycka

1. ADSL-kochlty apKbUIbI AEPEKTEP/Ii TapaTy KbUIIaMabIFel 128 Out/C Tex.
Ocobl OGaifnmaneic apkpUibl 1 625 KoOailiT kememai Qaiin  TapaTbUIabL
@alnaplH CeKyHATA TaAPAThUITY YaKbITHIH aHBIKTAHBI3.

2. MoneMm apKpUIBl JEpEeKTepAi TapaTy >KeliaamuaelFsl 25 KOutke TeH.
Morinaik  ¢aiin 25 wmwuH Tapatsuiael. Erep Unicode koampoBKacs!
naiiianansuIca, TapanFal XxabapiaMaaars! OeNriyiep CaHbIH aHBIKTAHbI3.

3. Monem apkeiibl MIHTepHETKE Y3IIKCi3 KOCBUTY Y3aKTHIFBI Keitbip ATC
YIIIiH 5 MUHYTTaH aclaiThIHBI aHBIKTaNFaH. Erep MojeM akmaparThl opTaiia
64 KOut/c KBIIOAMIBIFBIHAA TapaTca OCHI  YaKbIT — apajibIFbIHIA
TapaThUIATHIH (paiyIapIH OapbIHIIA KON KeJIeMiH aHBIKTaHbI3.

4. 25 MoOalT keyeMai akmapaTThIK xabapiama 128 wmun/Ko6aiT
KBUITAMIBIFBIMEH TapaTbulaAbl. ATanFaH Xabapiama KaHIIAa MHHYTTa
TapaThlIaabl?

5. Monem paepekrepai 56 KOut/c KbUigaMIbIFbIMEH TapaTalbl. MOTIHIIK
xabaprmamanbl TapaTy 35 MuH anabl. TapaTbUulFaH MOTIH — KaHima Oer
KaMTbIFaHBIH aHBIKTaHbI3, erep o1 UNnicode KoaupoBKackiHaH TapaThljica, al
6ip 6erre — 2 600 Genri Manim Ooca.

6.AkmaparTelk xabapnama wmemmepi 240 960 Outr. Ten. 128 Kowut/c
KBIIIaMIBIFBIMEH KYMBIC ICTEHWTIH Mojaemre Oy xabapiamaHbl Tapary



YIIiH KaHIIa YaKbIT KaXeT?
6 Hycka

1. ADSL-kocblTy apKbUIbI A€peKTepAi Taparty bupiamapirsl 1 024 Kout/c
TeH. Ocpl OaitnaHbIc apKbUTBl (aiiapl Tapary 15 ceKyHI yakbIT ajjsbl.
KunobaiiTrars! (hailsn eneMiH aHbIKTaHBbI3.

2. MopeM apKbUIBI IepeKTepi Tapaty *buraamasrbsl 256 000 c/Outke TeH.
Morinzgik  ¢aitn 28 wmwuH Taparsuiael. Erep Unicode koampoBKace!
naiinanansuica,Tapanfal Xxabapiaamaaarsl OeNriiep CaHbIH aHBIKTAHbI3.

3. Mozaem apkbutel MIHTEpHETKE Y3[IKCi3 KOCBUTY Y3aKThIFbl kelibip ATC
yuiH 15 MMHYTTaH acmaiThIHBI aHbIKTaIFaH. Erep MoneMm axmaparThl
oprama 32 KOut/c >KbUIIaMABIFBIHAA TapaTca OCHI YaKbIT apalbIFbIHIA
TapaThUIAThIH (pailyibIH OapbIHILA KOII KeJIeMiH aHBIKTaHBbI3.

4. 8 MoOaiir kenmemai akmapaTThIK xaOapiama 256 wmun/Koaiit
KBUITAMIBIFBIMEH TapaTbulafbl. ATanraH Xxabapiama KaHIIa MHHYTTa
TapaTbuIaabI?

5. Monem pnepektepai 64 KOut/c >xpuigaMIsiFbIMeH TapaTaubl. MoTiHIIK
xabaprnamansl Tapaty 72 muH anael. Erep on Unicode koaupoBKachiHaH
Taparblica, an 0ip 6erre — 1 350 Genri mamiM OoJjica, TapaThUIFaH MATiH
KaHIIa OeT KaMTBIFAaHBIH aHBIKTaHBbI3.

6.AkmaparThlKk xabapmama wmemmepi 540 846 Out. Ten. 32 Kowut/c
KBIIIaMIBIFBIMEH KYMBIC ICTEHTIH Moaemre Oy xabapiamaHbl Tapary
YILIiH KaHIIA YaKbIT KaXkeT?

7 Hycka

1. ADSL-KoChLTY apKbLIbl JepekTepai TapaTy xouimamasirst 64 000 Kout/c
TeH. Ocbl OaiinaHpIC apKbUIbl Gailnapl TapaTy 22 CEKyHJ YyaKbIT aJljbl.
Kunob6aiitrars! haitsn emeMiH aHbIKTaHBbI3.

2. MoneM apKbUIBI IepeKTepai Tapary >kpupaaMabiFsl 512 000 c/Outke TeH.
Moringik  ¢aiin 42 wmuH Taparsuiael. Erep Unicode koampoBKacs!
naigananpUIca, TApaJiFaH xadapiamaiarbl OeNriiep CaHbIH aHBIKTAHbI3.

3. Mozem apkpiisl MHTepHETKE Y3IIKCi3 KOCBUTY Y3aKTHIFBI Keitbip ATC
ymin 40 MHHYTTaH acHaWTBHIHBI aHBIKTaNFaH. Erep MomeMm akmaparTsl
oprama 256 KOut/c >KbUmaMABIFBIHAA TapaTca OCHl YaKHIT apajbIFBIHIA
TapaThUIATHIH (aiyiapIH OaphIHIIA KOl KeJIeMiH aHBIKTaHbI3.

4. 11 MoaiT xememai akmapaTThlK xabapiama 180 wmun/KoGaiT
KBUITAMIBIFBIMEH TapaThulafbl. ATanFaH xabapiama KaHIIA MHHYTTa
TapaTblIaabl?

5. Monem paepektepai 48 KOut/c KbUgaMIbIFbIMEH TapaTalbl. MOTIHIIK
xabapmamanbl Tapaty 14 muH angel. Erep om Unicode komumpoBKachiHAaH
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Tapathuica, an o0ip 6erre — 13 072 Genri MoniM GoJica, TapaTbUTFaH MOTIH
KaHIIa 0T KaMThIFaHBIH aHBIKTaHBI3.

6.AxmapaTTelk xabapmama keinemi 4 440 960 Ourtke TeH. 342 Kowut/c
KBUIIAMIBIFBIMEH JKYMBIC ICTEWTIH Monemre Oy xabapriamaHbl Tapary
YIUIH KaHITa YaKbIT KaxeT?

8 Hycka

1. ©Op nukcenpAix TYCi yiI 6aliTIeH KoaTana sl AereH maptieH 1 024 x 768
eJIIIEM/II TUKCEJIBIIH TYPJIi-TYCTi pacTpiibl KECKiHIH Tapary ymriH 128 out/c
KBULJAMIBIFBIMEH XabapyiaMa TapaTaTblH MOJAEMI€ KaHIA CEKyHH KaxeT
OoJaabl.

2. Mogmem apKbpUTbl AEpeKTepAi TapaTy  buimamapirbl 125K Out/C TeH.
Morinaik  ¢aitn 27 wmuH Tapatsuiael. Erep Unicode koampoBKace!
naiianansuica,Tapanral xabapiaMaaars! OeNriiep CaHbIH aHBIKTAHbI3.

3. Mozaem apkputbl MIHTEpHETKE Y3IIKCi3 KOCBLTY Y3aKThIFbl keibip ATC
yuiH 50 MMHYTTaH acmaiThIHBI aHbIKTadFaH. Erep MonxeMm akmaparThl
oprama 64 KOut/c >KbUIIaMABIFBIHAA TapaTca OCHI YaKbIT apalbIFbIHIA
TapaThUIAThIH (paiyibIH OapbIHILA KOII KeJIeMiH aHBIKTaHBbI3.

4. 2,5 MO0aiir kenmemzIi axKmapaTThIK Xabapiama 80 mun/Koaut
KBUITAMIBIFBIMEH TapaTbulafbl. ATanFaH Xxabapiama KaHIIa MHHYTTa
TapaTbuIaabI?

5. Monem gaepektepai 46 KOut/c xbuigaMasiFbIMeH TapaTalibl. MOTIHIIK
xabapnamanbl Tapaty 90 muH anapl. TapaTbulFaH MOTIH — KaHina Oer
KaMTbIFaHBIH aHBIKTaHbI3, erep o UNnicode KoaupoBKackiHaH TapaThijica, al
6ip 6erte — 3 072 Genri manim Ooca.

6.AxnaparTelk xabapiama Memmepi 40960 ©Out. Ten. 127 Kowut/c
KBIIIaMIBIFBIMEH KYMBIC ICTEHUTIH Moaemre Oy xabapiamaHbl Tapary
YILIiH KaHIIA YaKbIT KaXkeT?

9 Hycka
1. ADSL-xkocsuly apKpIIBl AEpeKTepli Tapary >Keimamabrsl 128 000
Ko6ur/c Ten. Ocel OGainansic apkpuibl 345 625 Koaiit xenemui Gain
TapaTeuTazpl. OalinaslH CEKyHITa TAPATHITY YaKbITHIH aHBIKTaHBI3.
2. MomeM apKbpUIBI AEpEeKTepli TapaTy XbUIIaMmIbslFbl 256 KOuTke TeH.
Moringik  ¢aiin 32 muH Taparsuiael.  Erep Unicode koampoBKacs!
naigananpUIca, TApaJiFaH XxadapiaaMaaarbl OSNTiiep CAHbIH aHBIKTaHbI3.
3. Moxem apkpuisl MIHTepHETKE Y3IIKCi3 KOCBUTYy Y3aKThIFBI Keitdip ATC
ymiH 35 MHHYTTaH acHaWTBHIHBI aHBIKTaNFaH. Erep MomeMm akmaparTsl
oprama 32 KOut/c >KbUIIaMABIFBIHAA TapaTca OCHl YaKbIT apabIFBIHIA
TapaThUIATHIH (paiyiIpIH OapbIHIIA KOIl KeJIeMiH aHBIKTaHbI3.
4. 52 MoaiT keyemai aknapaTThlK xabapiama 164 wmun/Ko6aiT



KBUIIAMIIBIFBIMEH TapaThUIafbl. ATanraH xa0apiama KaHIla MHUHYTTa
TapaTbuIaabI?

5. Mogem gmepektepai 56 KoOut/c »pUTmamMIabpIFbIMEH TapaTaabl. MoTiHIiK
xabapnamanbl Tapaty 42 mun amael. Erep onm Unicode xomupoBkachiHan
Taparblica, an 0ip 6erre — 3 240 Genri moniM 6oJjca, TapaTbUIFaH MOTIiH
KaHIa 0eT KaMThIFaHBIH aHBIKTaHbI3.

6.AxmapaTTelk  xabapmama kenemi 40 960 Ourtke TeH. 256 Koéut/c
KBUIIAMIIBIFBIMEH KYMBIC ICTEUTIH MojeMre Oyi xabapiaMaHbl Tapary
YIIIH KaHIIIa yaKbIT KaKeT?

10 Hycka
1. ADSL-kocbuTy apKbUIbI A€peKTepai Tapary burnamapirsl 1 024 Kout/c
TeH. Ocbl OaiinaHpIC apKbUIbl Gailnapl TapaTy 55 CEKyHI yaKbIT alljbl.
Kunob6aiitrars! haitsn emnmeMiH aHbIKTaHBbI3.
2. MopeM apKbUIBI iepeKTepi Tapaty xburaamasirbl 256 000 c/Outke TeH.
Morinaik  ¢aitn 29 wmuH Tapatsuiael. Erep Unicode koampoBKace!
naiiianansuica, TapanFal XxabapiaMaaarsl OeNriiep CaHbIH aHBIKTAHbI3.
3. Mozaem apkputsl MIHTEpHETKE Y3IIKCi3 KOCBLTY Y3aKThIFbl keibip ATC
yuiH 14 MMHYTTaH acHaiThIHBI aHbIKTaIFaH. Erep MoneMm axmaparThl
oprama 128 KOuT/c >XKbUIAaMABIFBIHAA TapaTca OChl YaKbIT apajibIFbIHIA
TapaThUIAThIH (aiyIbIH OapbIHILIA KOII KeJIeMiH aHBIKTaHBbI3.
4. 123 MObaiir kejeMJli akKmapaTThIK Xabapriama 80 wmun/Koaiit
KBUITAMIBIFBIMEH TapaTbulaAbl. AtanraH Xxabapiama KaHIIa MHHYTTa
TapaTbuIaabI?
5. Monem paepektepai 48 KOut/c kbugaMapiFbIMEH TapaTalibl. MOTIHIIK
xabapnamanbl Tapary 14 mun angel. Erep onm Unicode xomupoBkackiHan
Taparblica, an 0ip 6erre — 4 472 Genri maniM 0oJjca, TapaTbUIFaH MOTiH
KaHIIa OeT KaMTBIFAaHBIH aHBIKTaHbI3.
6.AkmaparThlk xabapnama kememi 40 960 Outke Ten. 1 024 Koéwut/c
KBUIIaMIBIFBIMEH KYMBIC ICTEUTIH Moaemre Oy xabapiamaHbl Tapary
YILIiH KaHIIA YaKbIT KaXkeT?

11 Hycka

1. ADSL-KOChITy apKbUIbl JEPEKTEpi Tapary >KeUiaamMiasiEsl 256 Kout/c
TeH. Ocbl OalinaHpIiC apKbUTbl (Baliabl TapaTy 2 MHUHOT YaKbIT aJiJIbl.
KunoGaiiTrarsl Qaiin esmmemMiH aHBIKTaHbI3.

2. MozmeM apkbpUIBl AEpEeKTepli TapaTy XbUIIaMmIbelFbl 256 KOuTke TeH.
Moringik  ¢aiin 21 wmuH Taparsuiael.  Erep Unicode koampoBKacs!
NaigananpUIca, TApaJIFaH XxadapiaaMaaarbl OSNTiiep CAHbIH aHBIKTaHbI3.

3. Monem apkpiisl MIHTepHETKE Y3IIKCi3 KOCBUTYy Y3aKThIFBI Keiibip ATC
yuriH 12 MUHYTTaH acmalThIHBI aHBIKTaNFaH. Erep MozeM akmaparThl
oprama 126 KOwut/c KpUIIAMIBIFBIHIA TapaTca OChI YaKbIT apasbIFbIHIA
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TapaThUIATHIH (aiIIbIH GaphIHIIA KO KOJIEMIH aHBIKTaHbI3.

4. 2,5 Moaiir xememai akmapatTeK xabapiama 128 wmun/Ko6aiit
KBUIIAMIIBIFBIMEH TapaThuIafbl. ATanfaH xabapiama KaHIla MHUHYTTa
TapaTbuIaabI?

5. Mogem gmepektepai 48 KOut/c »KpUTmaMIObIFbIMEH TapaTaabl. MoTiHIIK
xabapnamanbl Tapary 14 mun amgel. Erep onm Unicode xomupoBkackiHan
Taparblica, an 0ip 6erre — 3 072 Genri maniM 0oJjica, TapaTbUIFaH MOTIH
KaHIa 0eT KaMThIFaHBIH aHBIKTaHbI3.

6.AxnaparTeik xabapnama kemeMmi 1240 964 Outke TteH. 72 Kowut/c
KBUIIaMIBIFBIMEH KYMBIC ICTEHTIH Moaemre Oy xabapiiamaHbl Tapary
YIIIH KaHIIIa yaKbIT KaKeT?

12 mycka
1. ©p nukcenpaiy Tyci yi 6aiiTneH koaranaasl AereH maprieH 800 x 600
eJIILIeM/li TMKCENbIiH TYPJi-TYCTI pacTpibsl KecKiHIH Tapary ymiH 128
¢/KOuT XpInaMIbIFBIMEH XabapiaMa TapaTaTblH MOJEMIE KaHIIA CEKyH]
KaxeT 60abl.
2. MoneM apKpUIBl JepeKTepii TapaTry >KbuiaaMmzabiFsl 256 ¢/KOutke TeH.
Morinaik  ¢aitn 13 muH Tapatsuiael. Erep Unicode koampoBKacs!
naiianansuica,TapanFal XxabapiaaManaars! OeNriyiep CaHblH aHBIKTAHbI3.
3. Mozaem apkputbl MIHTEpHETKE Y3IIKCi3 KOCBLTY Y3aKThIFbl keibip ATC
yuiH 31 MMHYTTaH acmaiTHIHBI aHbBIKTaIFaH. Erep MoneM axmaparThl
oprama 64 KOut/c >KbUIIaMABIFBIHAA TapaTca OCHl YaKbIT apabIFbIHIA
TapaThUIATHIH (paiyIbIH OapbIHIIA KOII KeJIeMiH aHBIKTaHbI3.
4. 15 MoaiiT xememai axkmapaTThIK xabapiama 180 mun/K6aiT
KBUIJAMIBIFBIMEH TapaThulafbl. ATanFaH xabapiama KaHIIAa MUHYTTa
TapaTbuIaabI?
5. Mozgem nepextepai 256 Kout/c *blinaMabiFbIMeH Tapatajbl. MoTIHIIK
xabapnamanbl TapaTy 45 MuH anapl. TapaTbUlFaH MOTIH — KaHiia Oer
KaMTbIFaHBIH aHBIKTaHbI3, erep o UNicode KoaupoBKackiHaH TapaThijica, al
6ip 6etre — 3 072 Genri manim Ooca.
6.AKkmaparThlKk xabapnama wmemmepi 476 960 oOur. Ten. 128 Kowut/c
KBIIIaMIBIFBIMEH KYMBIC ICTEHTIH Mojaemre Oy xabapiamaHbl Tapary
YIIiH KaHIIIa yaKbIT KaKeT?



BAKBIJIAY CYPAKTAPBI
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Jlokaib i JKemiHiH HeTi3ri Kypamaac 0emiKkTepi KaHaan?
HeikTeH ®KbUDKBIMAIBI pagroTee)OH OaiIaHbIChIH YSITbI
OailllaHbIC JeIl aTarabl?

PoymuHrTiH Kanaai Typrepi 6onanbi?

AKXnapatThl ()akCHUMIIIBAI TapaTyAbIH HETi3r1 Ke3eHaepi Kanaan?
Cisre (hakcUMUNIB/I aNMaTapTThIH KaHAAN HEri3ri KypaMaac
OeuikTepi Oenrini?

Monem opekeTiHiH Karuaacel Heae?

3epTxaHaaarsl MoJieM KaHjail tumke, an Cizaig yiaeri MmoaeM
KaHIal TUIKE KaTaabl?



Ne9ToxkipuOEJdiK KYMBIC

KATTbl TACbIMAJIQAYbBILUTA AKIMAPATHNEH
XX¥MbIC ICTEYTE APHAJIFAH K¥PbIJIFbIJIAP

Toxipubenik >yMbICTbl OpblHA4AY VYWIiH: KajaM, KapblHAawW,
CbI3FbIlU, HAaKTbl )XYMbICTapFa apHaJiFaH A3nTep, MATIHAIK CaHallbIK,
KellipMe annapatbl )J3He <«AKMapaTTaHAbIPyAblH TEeXHUKaJbIK
Kypanpapbl>» OKyJiblFbl Ka)keT 6on1aabl.

Toxipubenik >KyMbICKa AaiblHAbIK: OKY/IbIKTbIH 9 6eniMiH MyKusaT
OKbIN LWbIFbIHbI3 )XoHEe 6aKbl/1ay CypaKTapbiHa )xayan 6epiHi3.

KOMEKLUI MATEPUAN

Kemipmeney-keOeHTyIiH TEXHHUKAJBIK Kypaqmapbl yibIMAa €Ki
¢byHkus  aTkapanbl. bipiHmiigeH, onap YHBIM - KOPBIH JKETICIEHUTIH
MaTepHangapMeH TOJNBIKTHIPY, CalajbIK KOHE KOCAIKBI KOP Kypy, COHail-aK
ilmiHapa >KOMbUIFaH MaTepUaNAbIH OpPHBIH TONTHIPY MYMKIHIITIH Oepeni.
ExiHmizeH, akmapaTThl TYTHIHYIIBUIAP/IBIH CYPATHIMBIH TOJIBIK XKOHE JKEAET
KaHaraTTaHIBIpPYFa CeOIH TUTi3e OTBIPHI, ONap TMaifAaIaHyIIBUIAPIBI
Ky)KaTTap/JblH KellipMeIepiMeH, aHbIKTaMallbIK-aKIapaTThIK OachbUIbIMAAp,
pedeparTap, ecenTikTep *KoHe Oacka MaTepuanIapIblH KAYIri Kara3aarbl
KeIllipMenepiMeH KaMTaMachl3 eTe/i.

OnepatuBTi nonurpacdusa, 3amaHayn nonurpadus eHuipiciHiH Oip
OarbITH 00Ja OTBIPBIN, MOJUTPAUSUIBIK OPBIHIAYABIH KaHAFaTTaHy CaIlachl
Ke3iHJe TapaJbIMbl a3 KYXaTTapAbl MIBIFADy TEXHOJOTUACHI MEH
OHAWJIATBUIFAH JKOHE KEHUIJETINTeH 9iciH KaMTuabl. KenripMeHiH enayip
CaHBIH KOOCUTYy pernporpadusuiblK YpAICTi Naiianany HeriziHe, 6achlUIbIM
HBICAHJAPBIHBIH ACTANIAPBIHCHI3, MBICATBI PU30TPA(THIH KOMETi apKbUIBI
’KY3ere achbIpbLIabL.

«Penporpacdus» TepMnHi — kypzaeni. On ymr OemiKTeH Typaisl: e
(mar. «kaiita»), productio xoceIMIacel — «OHAIpIC, KOOEUTIHII» KoHE
grapho (rpeu. «kasbin OTBIpMBIHY»). Tepmun Hupepmanara (Tosutanvs)
1950 xpuiHapAblH OpTachiHAa eHri3iireH. Peceiime Oynm TepMuH pecum
Typae 1957 xpuibl KaObULIAHIBI.



Penporpadusiielk TeXHUKA KYKATTapAbl KOUIPYIiH JXKoHEe KOOSHTYmiH
noaurpadIsUIBIK  eMec  Kypainmap — TOOBIH  Kypaiimel.  OmapabiH
nONUrpadsUIBIK  KOHIBIPFBUIAPIAH TyOereisli  albIpMAIIBUTBIFBI
«TYTIHYCKa-KellipMe» cyjibackl OOMBIHIIA KbICKA TEXHOJOTHSAJIBIK LMK,
IIAFBIH OJIILIEM] XKOHE JKOFapbl OHAIPIMLIIrI.

betineney ¢haxcumunvoici — mynuycka MmeH Kewipmeoezi KecKiH
IneMeHmmepiniy OpHAnacy pemi, 0aapobiy KOHQUISYPayuscCol, Kapin muni
MeH enuemi, benzinep MeH mysemicmep YKcac eKeHin 6indipeoi.

PenporpadustHeIH Herisri QyHKIHUACH KyKaTTamaiap MeH ofeOuerTepai
KeIIipy OOJIbII ecenTene/i.

Pusorpadus 30p, KbIMOAT TYpaThiH HONUTPAQUSIIBIK MAaIlUHATIAPIEL,
(boToTEpy KOHIBIPFBUIAPBIH >KOHE apHalbl CAHUTAPJBIK HOpMaJapbIH
CaKTATyblH KaXeT eTHEHTIHAIKTEH, opTa »KoHe ipi y#beIMIapaa TaObICTHI
naianaHblIa ajaajbl.

XKenen mnonurpadusHbelH KeMeTiMEH MAaillblHIANFaH MaTepHalaap/ bl
keOelTyniH Oacka omici Oacma HbICAaHBIHBIH (YAT1 TYIMHYCKacel) Oap
OomnysIHIa, OZaH KOOEHUTKIII amnmaparra Kara3ia TaHOa OachIMHBIH KaKeTTi
CaHbIH aJIa aJajbl.

Toxipubene onepaTuBTi nHonurpagus KyMbIC — MaTepHalJapblH
TapanbIMJay, MEHIIIKTI a3 KeJIeM/i jKoHE TapaThlIBIMBI a3 0aChLIBIMIAPAbI,
OykTemenepi, xKaHpaMalapAJbl JKOHE aKMapaTThiH 0acka MaTepuangapblH
mbIFapy  KesiHae KoizaHbuiaael. JKemenm omicTepMeH  IIBIFApBIIATHIH
OacpulbIMIAp TapajbIMAapbl OHHAH OacTanl MbIHJaFaH JaHanapra JediH
ayBITKBIN Typansl. Erep koxmimri momurpadmsuislk espipicte 1 000 nana
nmaiiianel TapayiblM JIel ecenTelice, OHna omnepaTtuBTi nonurpadus S50
JlaHazaH OacTanaThlH TapaJibiM Ke3iHJe Maiaaisl O0Iybl THIC, COM yaKbITTa
penporpadus yiiH naigansuibiK Keiae 1-2 maHaHbl Kypanabl.

Kenen monmurpadusHbIH TYpiHE KapaMacTaH THITI TEXHOJOTHUSIIBIK
YpZic Keneci Heri3ri amangapiaH Typasjbl:

B TYIHYCKA YJTiCiH JaibIHIay;
m 0achbUIBIM HBICAHBIH JalbIHIAY;
B TapajbiM OACBIIBIMBIL.

[Harpmpunsmaeyni TapadsIMHBIH Tarbl Oip Typi Aen arayra Ooiafsl,
naiilananymbuiapra  KYKAaTTapIblH ~ MHUKPOKOIIIpMENepiMEH  KbI3MET
KepceTy.

AnFamke! marsiHGuIEMAEY HUTpaT Herizinae 1920 — 1930 xeiinapsr,
coJlaH KeiiH 1netroo3a areratsl Herizigge 1930 — 1940 xbpuiaaps! naiina
OOJIIBL.

1980 »xbuter Gateic dupmanap (Kodak sxomne Gackamapsr) mommddupii
Herizge (polyester) tacmamap mibiFapa Gacrtamsl. ITomuaupiai TacHaHBIH
Te3IMINIT aneraTka Kaparanaa 10 ece »orapel, Oy HETi3/iH (U3UKAIBIK
ackaH OepiKTIriMeH JKOHE XHUMUSUIBIK TYPAaKThUIBIFBIMEH, COHJai-aK
JKUHAKBLIBIFBIMEH TYCIHIIPLIC .

176



Tacmanapiply aranFaH TypiHeH 0acka, MUKDPOFPRQYARY, Cg,ylgTiK,
(dororepMonimiMIl  koHE  dNeKTpodoTorpadUKaNbIK — Tacmaiap - Ja

naiinanansuianel. Omap 6acTbl TypAe KYMBICTBIK Killli MIITIHAEP YINIH
KOJIJAHBLIa b

@DoTOCYpETIIBIK KOIIipy akK-Kapa (OTOXPOMJBI Tacmauap »OHE TYpJi-
TYCTI Tacnanapra apHaJFaH OpTraHUKaJIbIK Oostynap YILIiH
TAJIOTeHAIKYMICTENITeH TaChIMAJAYBII CIIEKTPIHIH Ko3re KepiHep aschIHAA
coyJleNieHyTe Ce3IMTaIBIKThI MaijanaHyFa Heri3aeme.

Keckini 6olibIHIIa Killli TIIIHAEP Kepi ’KoHE OH 00Ia bl

JKyMbICTbIH MakcaTbl — OKalllbl ajfaHAa KyKaTTapAbl KeIlipy-
KOOEUTY oHE KO0 TEXHUKACHI KYPBUIFBUIAPBIH 3EpIeIIey.

MXX¥MbICTbI OPbIHAAY BAPbLICbI

9.1 — 9.5.KecTeciH TONTHIPBIHBI3
9.1. kecteci. Kewlipy annapaTtTtapblHbIH, TUNTEPI

Arnmnapar ApTBIKIIBUIBIFBI Kemmrimiri

TepmorpadukaibIK

JnekTporpaduKaibK

lnazorpadukanbik

DoTorpadukansk
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Amnmapar

ApTBIKH.[BIJ'IBI}‘ bl

Kemririmiri

DIEKTPOYIIKHBIIBIK,
(a11eKTpOHOTpadUKAIBIK)

9.2. kecteci. TacbiMangay KOpOTOHbIHbIH, KypbinbIMAbIK epeKLieniKTepi

KopotoH Typi

ApTI)IKHII)I.]'II)IFI)I

Kemrimiri

KaTTsl KepiireH MeTaut
bKIIT

"Kui eTkip TicTepMeH
(MHET KOPOTOH) METAJLI
TinimMme

KeyexTti KoTOpoH (Kke0iKTi
OJIMMEPMEH MeTasll OiTiK)

9.3. kecTeci. AneKkTporpaduKanblk annapaTrapfbliH CbiHbINTaNYybI

KelIipMeney

Kemipm i i
oLIpME Macmra6ray Kemipy Kemlpy
Armnmnapatrap ep .70 BKBUITAMIIBIFL, |OMIIIeMi, Kol
MYMKIiHIr
(bopmaThl KOLI-p/M p/MUH
'TacoiManasl
YKoraps! canainsl emec
Oducrik kemripmeney
Kymebic TOOBI yLIiH
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9.1 kecmenin coHol

9.4. kecteci. LlpegeppaiH, Tinriln MexaHM3MaepiH canbICTbIpY

Bipinuii caHaTTarsl

Exinnni canatTarsl

Kepcetkim
MEXaHU3M MEXaHU3M

Tinrimn MexaHu3M cys10achl
[Ibrmaxrap
[Ipakrape! Kaiipay
Kocankpl KbICaThIH MEXaHU3M
CeHiMainik
©O3iHIIK KYHBI
9.5. kecteci. llipeaeppaiH KypbinbiMAbIK epeKLeriri

. Oducrix OHEPKICINTIK

Kepcetkimn JlepOec mpenepiep, b p
ipenepiep mpenaepaep

Koitbutran Kara3nap yui
ceOeTTiH KeeMi

BapbIHIa eHIIpIMALTIK

ABTOMATTaHJBIPY

[laiinananyzasl mekrey
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BAKbBIITAY C¥PAKTAPBI

. dnekTporpadusinbik KewipyaiH Herisri ke3eHaepi kaHaan? OnapasbiH
MaFbIHACbIH alUbIHbI3.

. KopoToH anekTporpadusnbik annapaTra KaHaau XXyMbIC aTkapagabl?
. dnekTporpadusinbiK Kewipy KesiHae KaFasra ToHepadi 6ekiTy kaHaan
ypaictep ecebiHeH xyprisineai?

. KewipyaiH caHablk TeXHONOrManapbiHbIH apThIKLWbLIbIFLI Heae?



NelOToxipu6esik JKYMBIC

AKMAPATTAHAbIPYAbIH TEXHUKAJIbIK KYPANIAAPBIH MAAAANIAHY
KE3IHAE YX¥MbIC OPbIHAAPbIH ¥YAbIMAACTbIPY

Taxipubenik KymplcTapabl OpbIHIAY YLIiH: KalaM, KapbIHIAII, CHI3FBILI, HAKTHI
JKYMBICTapFa apHaJFaH JSNTEP, MOTIHAIK CAHAIIBIK, iICKEK, MAKTa TasKIIAIapbl, KYMCAK
XKAKKBILI, IIAHCODPFBIN, CIHPT, KOMIIBIOTEpXKYHeci, JKoHE «AKIapaTTaHIBIPYAbIH
TEXHUKAJBIK KYpajIapbD» OKYJIBIFbI K&XKET O0Mnabl.

Toxipubenaik Kymbicka AaibIHABIK: OKyIBIKTBIH 10 OemiMiH MYKHST OKBIIT
LIBIFBIHBI3 KOHE 0aKpUIay CYpaKTapblHa jkayal OepiHi3.

KOMEKIII MATEPHUAJI

AKMNapaTThIK = TEXHOJIOTHUSJIApMEH JKQHEe, acipece IMporpaMMallblK-
TEXHHUKAIIBIK KypalJapMeH KYMBIC icTey/e, JKallbl )kaFaai xacay MaHbI3/Ibl
acmekT 0ojbIn TaObuTagbl. Bysl KaphIKTaHIBIPY, KBUIBITY, XKEIJETYy XKOHE
ayaHbpl OanTay HOpMallapblH CaKTayMEH, YH-kKail NHU3aliHBIH KOHE apHaubl
»kuhazel maljananyMeH, COHJai-aK CAaHUTapIIbIK, OPTKEe Kapchl xKoHe Oacka
Tajantapibl OpblHAAay eceOiMeH Ko >keTkizinemi. Typmi 3usHABI oceplcH
KOpFaJIifaH SPrOHOMUKAIBIK (KaWJIbl) KYMBIC OPBIHIAPHIH YHBIMAACTBIPY
aTallaFraH MOCEJIeHIH OipiHIII Ke3eKTeri acleKTici OOJIbIT caHala bl

dproHoMuka (rpek CO3iHEH €rgon — KYMBIC XoHE NOMOS — 3aH) —
aJlaMHBIH €HOCK ypAiciHAeri (yHKIHMOHAIABIK MYMKIHAIKTEPIiH 3€pTTEHTIH,
JKYMBICKEPJIEPAIH KOFaphl €HOEK OHIIPIMILIIri >KOHE KAKEeTTI BIHFaHbI
KaMTaMachl3 €Ty YIIiH OHTaWIbl Karfail jkacayJblH MYMKIHAIKTepi MeH
3aHJIBIIBIFBIH 3€PTTEUTIH FHUTBIMU TTOH.

AKMapaTThIK TEXHOJOTHAIAP JKOHE 3aMaHayd TeXHHKAJIBIK Kypasiaapbl
naijanany TYPFBICBIHAH aJFaHAa »JSProHOMHKa, KAyilCi3JiK XKeHiHAeri
CTaHJAPTTap/bl, THIMIITIKTI, OCBIHJAN >KaOABIKTH MaiilaiaHy KOJANIBIFbI
MEH IIapTTaphIH €CelKe aJyMeH, SFHU ajaM e3apa ic-KUMbULIa OONaThiH
KaOJIBIKTapIbIH d31pJIeMECiMEH, «aJaMIbIK (JaKTOPMEH», «aIaMIbIK MaIlliHA
uHTEepQeliciMen) aifHaNbICaThIH FRUTBIM CAJIAChIH TYCiHY KaOBUIIaHFaH.

Kommerorep amam ymiiH acmam Kypaisl Oonsin Tabbutanel. Kes kenrex
acram CHSKTBI O Ja OHBIMEH J>KYMBIC iCTEHTiHAEp YIIiH HAKTHl Kayild
teHnipeni. KommbproTepae KyMbIC ICTEHTiHIEpHiH eHOeK pexiMi MeH
JIEMAJIBICHI CaHUTAPIIBIK-IITHIEMHUOJIOTUSUTBIK epexernep JKOHE
Kajpinramanapmen  adbiktananel.  CanBExK  2.2.2/2.4.1340-03  (Peceii
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OenepanusceiHbH bac MeMilekeTTik caHUTapIbIK AopirepiHid 2003 KbITFbI
13-maycemaarsr Nel18 xayneickl). OHna gepoec DEM-Ha KoHE KYMBICTBI
YHBIMIACTHIPYFa KOMBUIATHIH TUTHEHAIBIK TAJIANTAP YChIHBLUIFAH.

DNEKTPOHABIK-COYIIEIK TYTIK aybICIIANBI JICKTP, JKOHE MAarHUT OPICiHIH
HeMmece 3JeKkTpMarauT coynenepidin (OMC) ke3i Oonbin Tabbmiambl. On
aJaM ar3achblHa OMOJIOTHSUIIBIK, JKBUTYJIBIK XOHE Oacka ocep ery KadiieriHe
ne.

Monutopra OMC neHreilline KOWBLIATBHIH TaJlall YCBHIHBUIAMBI, OJIap
TOMEHJIE aTajJFaH CTaHAapTTap/ia Ma3MYHJIaIIFaH:

MPRII — 1990 xputbI TIBE, cTaHAAPTTAp JACTapTaMEHTIMEH d3ipJIeHIeH
xone Herisri (ISO) peringe batsic Eypona enaepinae KaObUITaHIb; Ka3ipri
YaKbITTA iC KY31HIe Tai aIaHbITMAMHIbI;

TCO — 1992 x5t . (TCO'92) IlIBen KoCINTIK Ofarbl KOH(eaepausIChiMeH
OClNTUICHIeH JKOHE aJIBIHFBI CTaHJApTKa KaparaHJa MOHHTOpPFa aca KaTThl
Tajanrtap yChIHabL.

JKatinoiiers  (comfort) —  TypMmbic  JKaFmaimapbIHBIH — JKUBIHTBIFBL:
KOFaMJIbIK MEKeMeIep/IiH, Xabapiacy Kypaigapbl MEH QJIEyMeT TeH KeKe
aJlaMFa apHaJiFaH 0acKa IIapTTap.IbIH TOJBIK XKaMIaCTHIPHLTYHI.

JKympic  opbIHBI  OipiHINI  Ke3eKTe MaijagaHbulaThiH  kuha30eH
cunarraisangsl. Y CTell MeH OpbIHABIK agaMm JIK sKyMbIC icTereH Ke3lie TOKIaH
JKUTIK JKaybIpBIHFA OHE CHpakK jkaM0acka KaThIChl OOWBIHIIA TiK HeMece
Jorayl OyphIIl acThIHAA OOJIaThIHIAK amaM OOWBIHIIA COWKeC TaHIalFaH
0O0JTyBI THIC.

Ycrenaig Tyci MeH OeTKi KaOaThIHBIH MAFbUIBICTBIPY KaOUIeTi YIIKeH
MoHre wue. OpBIHIBIK pETiHIAE KOTepy-Oypy KYPBUIFbUIAPHI, IIBIHTAK
Tipeyilrepi, JOHFaIAKTaphl Oap >XKOHE OTHIPY OWIKTITIH JKiHE apKachIH
MATKAWTYBl  PETTEWTIH, apHalWbl >KapThUIald JKYMCAaK KOMIIBIOTEP
KpecJoJIapibl akiaaaanral QYPIChIpaK 00JIabl.

IlepHerakransl ycren »xueriHeH 10 cM KalIBIKTBIKKA OpPHAIACTBHIPY
YCBIHBUIAABI, ce0ebi KoablH Oijeri ycTenre Tipedinl TYpybl THIC.
[TepHeTakTaMeH )KYMBIC YCTEN KAKChI KaPBIKTAHIBIPBLTYHI THIC.

Muxpoxnumam (dcepeinikmi Kiumam) )ep YCTIHJIE, FUMapaTTap MeH YH-
JKainap/a maraa 60Jaabl )KOHE OPHATHIIA B

OHuipicTik YH-Kaiapaarel oye KEHICTITiHIH JKal-KyHl MHUKpPOKIMMAT
TYPFBICBIHAH KeJIecl TapaMeTpiiep/ii YHIeCTIpy apKbUTbl alKbIH/1a71aTbI:
aya TeMIlepaTypachl;

OCBHI KYH ayachIHJaFbl Cy OYBIHBIH CaHbIHA KATBICBIH KOPCETETIH, OHBIH OCHI
TeMIepatypa Ke3iHJAe ayaHbl KaHBIKTAHABIPATBIH CaHBIHA KATBHICTHI
CaJTBICTBIPMAJTbI bUTFAJ,

ayaHbIH KO3FaJIFBIIITHIFGI, SFHU, OAFbITBl €CEMKe alblHOai, OHBIH OpPBIH
aybICTBIPY YKbIJIaAM/IBIFHI;

KOpIIayaap MEH 3aTTapAblH 0eTKi KabaTTaphlH KOPIIAWTHIH Oe30eHIenreH
opTalia TeMIepaTypa OpTamla pagualdsUIBIK - TeMIepaTypa  OoJbIIn
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TaOBLIAIBI.

OducTiy yiuteciMi ilKi KOPiHICIH KYPY,0HBIH >KalIbUTBIFBIH, COHIIIITIH
afphIKIIa KepCeTy YIIiH JKOFapbl canaibl oduc >xuha3piHBIH OOMYBI a3JbIK
€Telli, OHBI JYPHICTAIl OpHAIACTHIpa 0Ly Kepek. Oduc yi-KaibH oemMiney —
OyJ1 TeK au3aiiHepMeH OE3CHIIPIITeH oleMi KeHICTIKTI KYpy emece, OHBIH
KBI3METKEpJIEpi MEH KeNyIIIepiH KalIbUIBIFBIH JIa KAMTaMacChI3 €TY.

JKuhaznbe! oducTe opHAIACTBHIPYIBIH YIII THITI Oap:

1) Open Space — yiKeH amibIK KEHICTIK, OHBIH ayMarbIHa
KbI3METKepJiepre apHaiFaH OyKiji )kuhas opHaIACTHIPBUIAIB,

2) MUHU-KaOWHETTep — OQUCTIH OapiblK KEHICTITT YTHIMIBI
o(UCTIK KalTKaIap/abl MaiganaHyMeH KeKenereH kabuHerrepre OeliHei;

3) apanacKaH, HeMece KIIACCHKAIIBIK THIT — KEHICTIKTI OipHerre
KBI3METKEpJIep YIIiH Geiy.

Open Space texnHonorusckl Oi3mepre batbicran kemmi. MyHmai omic
KaOBbIpFaHbIH, KAIKAHBIH OOJMANTHIHBIH mamMaiaiael. bykin opuctik skuha3
(KyMBIC YcTenepi, OpPBIHABIKTAP, OGUCTIK Kpeciojap, Tamaid Tipeyiep,
Typai Tipeyimrep) OaclHIbUTBIKKA 1@ OaFbIHBICTBUIApFA Ja Oipaeit Oip
CTHIIBJIC. OJETTETIIeH, 0ac TUPEKTOP KeKe KAOMHETKE He OOoabl.

Oductik ycrenaep karap Koibiiaasl. CoHIa KbI3MeTKepiiep Oip OipiHe
KapaMa KapChl OTBIPAIbI, all OJapAbIH apachlHOa — OTETIH XKOI. Y H-KalIbIH
0opi OChUTAMBIHINA TEI-TETIC OTY XKOJIaphl MeH Katapra Oemineni. Ketine aca
Kypaem cyibamap maiimanaseuianel (oductik kuhazmer «I'» Hemec «II»
OpINTEpPiH/ICH OpHATACTHIPY).

Illkanrap MeH  cepenep  oAeTTEriAeH  mepuMerp  OOMBIHIIA
opHayacTeIpbuTa b, Erep CizniH oQUCTIK yCTenaepiHi3ae ChIMIbI OTKI3ETIH
yAMIBIKTap (MBICANTbI: KOMIBIOTEPAIH) OoJiMaca, OHJIa OPHAJIACTHIPYIbIH
Ma3MyHJIaJIFaH OipiHII HYCKAChI OYJI KEMIIUTIKTI (MBICANTbI: 9CEM €MECTIKTI)
JKaChIpyFa MYMKIHIIK Oepei, Kayinci3aiKTiH KaKeTTl IeHreldiH KaMTaMachi3
ereni.

Ilcuxonorrap MyHAal oICTIH YXKBIMIBI «OipiKTipyre», OapJbIFbIH
JKYMBIC YpJICiHE WKeMJaeyre, KOPIOPaTHBTI PYXTHl KOJIAN OThIpyFa
MYMKIHIIK OepeTiHiH moienmemdi, SFHH OQUCTIH KYMBICKepIepi, OapibIK
KBI3METKepiiepi  «Oip YIKeH JKaHys». bym perre, >KyMBICKepiep
OACIHIBUTBIKTBIH, KO3 aJIblHAa OOJIAAbl, SFHU YHBIMAACTHIPAABI, KYMBIC
YpIiCiHEeH KoHiIIHIH OeiHyiHe MyMKIHIIK OepMeii.

«MuHU-Kabunemmepy  20ici  KaIKaJXapOblH OOJYbIH  [IaMalaiibl.
Oducrik KamKamap eTe BIHFAWIbI, TMalfadaHyda KapamaibiM, HKeMIl KoHE
¢yukmoHanapl. OnapaslH KOMETIMEH op KBI3METKepre ©3iHIH KilllKeHe
KaOMHETIH KypyFa OoJIafbl, COHBIMEH KaTap OJlap KpIMOAT MIapImbl METpIi
amMaiinel, cedebi oap mKeMi KyKa KaObIpranap. byt omicTi maiimanany sy
BIHFAIJIBUTBIFRI, a3 FaHa allaHJIbl HEMEC JYPBIC eMeC ayKbIMABI KCHiCTIKKE
0eJie OTBIPHIN, Ke3 KEIreH KaOWHETTep CaHbIH kacayra Oomanbl. MuHH-
KaOMHETTEp KbI3METKEPIIep i KYMBICTAH Ha3apiapbl ayMaWTBIHAAH, JKYMBIC
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YpliciHe  HMKeMJeyre MYMKIHIIK Oepeni. Bysm yXbIMIBIK oifjay Tayarn
eTiMMEeNTIH, Jkeke OediMaeny Kaxker OoyaThlH (MBICAJBI:  €cernTep,
KOChIMIIANIap) as YVIIiH BIHFaIel. JKyMmbIC yphiciHe IpiTKi canyabl
OoimpipMay YIIiH, KeOiHe OacHIbUIBIKIICH J>KapThUIall IIBIHBUIBI HKEMI
Kanmkaigap TaHmamagel. Conm  perre, op KBI3METKEpJIiH JKeKe KEeHICTIri
CaKTaJIaJIbl )KOHE KhI3METKEPJICPIiH YaKbIT MIBIFBIHBIHA (TOPTiIOiHE — erep OyII
KaxeT Oonca) Oakputay kacamambl. Mkemil KamKamapMeH 3aHTeplIepliH,
Kap KbITepIICPIiH, MPOTPaMMHUCTEP/IiH KOHE T.0. KAOWHETTEPiH KaJTKaTal bl

Apanackan  kaaccuxamvlk 20ic — o@ucke apHaneau  ocuhaszovl
OpHANACMbIPY, Ke3 KeleeH oauemMoesi KAOuHemmiy OJHCYMbIC KeHICmiciH
bonyee MyMKiHOIK 6epedi. OpeTTe, MYHIAH omic (UPMaHBIH iIIKi
OeTiMIIEpiHiH )KYMBICHIH YHBIMIACTHIPY YIIIH Mai aTaHbUIa b

Mynnali kaOWHETTe €Ki HeMece OJaH acTaM aJaM OThIpa ajajbl. Op
OexiMHIH immiHe >kmha3mbl YHIIECTIpE OpHANIACTHIPY KBI3METKEpIEpIiH
KOKETTUTIKTEPIH €CelKe allyMeH JXKYpri3ijelni, KiMre Kajail bIHFAHIIbI, SFHU
OyJ1 KbI3MeTKepiiep Oip-OipiHe KapaM-Kapchl OTBIpFaH Ke3Jeri KocapiiaHFaH
JKYMBIC YCTeNi Jie JKOHe Karapra KOWBLIFaH ycTeiaep Ae OOIybl MYMKiH.
OdwucTix xuha3apl KIACCHKAIBIK OMICIIEH OPHAIACTHIPY KBI3METKEPICPIiH
KaJlayJapblH €CelKe allyMeH, op KaOWHETTe ©3iHiH JKeKe KOpiHICIH kacayra
MYMKIHIIK Oepe/.

Anamuapibl KbI3MET asichl OOMBIHIIA 06Ty KYMBIC YpHAiciHe MKeMJIeH i,
yisIMaacTeipaapl. CoHbIMEH Oipre, KbI3BMETKepiiep KaxkeT OosFaHnma Oip-
OipiHe KOMeKTece allaIbl.

Od¢uctik sxkuha3apl OpHANACTHIPY OIICIH TaHJaraH Ke3jge, OipiHIm
KE3eKTe KbhI3METKEPJIEPIIH JKYMBIC ICTEYyIHE BIHFAWJIbl OONAThIH >KaFmai
JKacay KaKETTITiH YMbITHaraH XeH. JKYMbIC KEeHICTITIH YHBIMIACTBIPYABIH
KaTe TaHJaJFaH oJici Jay TyasIpyFa, €HOEK OHIMAUITIHIH JKoHE
THIMJIUTITIHIH TOMEHICYiHE OKeJIil COKTHIPYbl MYMKIH.

Komnviomepoi  owcanzoipmy (anrpeiin; upgrade) — KOMIBIOTEPIiH
JKEKeJeTeH Kypamjaac OeJiKTepiH aca JKETUIMIPUITeH HeMece KyaTThbl
Kypamjac OeikTepre aybicThlpy. 3amanayn JIK mMomymbii kyie GobIHIIA
KYpPBUTFaH, OYJ1 >KaHFBIPTY/IBI XKYPri3yTe KoHEe aca KyaTThl KOMITBIOTEp ayFa
MYMKIHIIK Oepe/.

JIK skaHFBIPTYIBIH HET13T1 ToCUIAEpi:
onepamuemi dcad rkoaemin yneaumy — 3aMaHayn [IK aHanbpIK TUiatacelHaa
ofleTTe, KanblAa cakTay MOJIYNbi CHSAKTHI OipHEINIe arbiTHa KO3CITCH.
OHIIpYIIIHIH CAalTBIHAA ONEPATHBTI JKAATHIH OapbIHIIA KOJAAN OTHIPATHIH
KOJIEMIH JKOHE JKUUTIK CHIIATTaMachlH dpHaiibIM HaKThUIayFa Oomansl. Erep
KOMITBIOTEPIE OTIEPATHBTI JKaJ XKETIEHTIH OoJica, YIKSH KoJIeMIi HeMece aca
JKOFaphl CUNIATTaMaJIaphIMEH MOIYJIBI AJIFaH JKOH;

KamKuln Ouckiniy xenemin yazatimy — JIK KBITKBUT IOUCKI CTaHAAPTTHI
unrepdeiic (omerre IDE nemece SATA) apKpuibl aHANBIK TaKTalllara
KOCBUIFAH KOHE JKYHMEeNiK OJIOKTIH iIIiHe OEKITIeTIH, alMalbl-CaaMalbl
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KYPBUIFBL. OJETTe, aHAIBIK TaKTalllaFa OipHEIIe KaTThl JHCKiHI KOCYyFa
Oonamel, OYJ JepeKTepli cakTay YIIIH JKaAThIH KeJeMiH YJIFaiTyra
MYMKiHmIK Oepenmi. bip ’karplHaH JKbUIJAH JKbUIFA KATThl JIUCKIiHI
OHIIpYIIJIEp OJapAbIH JKYMBIC JKBUIIAMIBIFBIH apTTHIPYAa, COHIBIKTAH,
JKaHa KaTThl JUCKiHI caThil anbin, oferre Ci3 AepekTepil cakTay YIIiH
KOCBIMIIIA KOJIeM allblll KaHa KOWMaichI3, ¢ailngapra KODKETIMIITIKTIH
KBUIIAMIBIFBIH 13 apTThIPachl3. 3aMaHayd aHAJIBIK Ta, aHAJIBIK TaKIIaaa
RAID-XubpIMIapbIHBIH ~ YHBIMAACTBIPY MYMKIHAITIH JKEKe aran OTKeH
OPBIHJIBI;
suUOeoKapmanvl ayvicmelpy ~ — BUJeOKapTa (TpadUKalbK ajanrtep)
OMBIHIAP A J)KOHE TPaPUKAIBIK KOCKIMIIIAIAPIA aca KOFaphl OHIMIUTIKKE KO
KeTKizyre MyM™mkiHmik Oepeni. Erep Cisre o3 KOMIBIOTEPIHI3ZICH €H Kol
aKIaparThl ally KaxeT 0ojica, oHIa OipHelle BUACOKapTa OpHATyFa OOJabl
JKOHE OJIAPJIBIH KOCBUIBII KYMBIC iCTeYiH OanTayra 0oJaibl;
canawvikobl scayevipmy — JIK eHIMIIIITIH apTTRIPYIBIH €H KapanaibiM
JKOHE aliKbIH TACUII;
npocpammanevt 0ouaicin  scanzvipmy. KeOiHe mporpaMManblK KaMTHIMIBI
»aHapty xonbiver JIK exiMminirin aprreipyra 6omansr. Meicansr: Windows
Vista —xa SP1 opmarbim, >ka0mBIKTBI CaTBI ajdMaii-aK KOMITBIOTEPIiH
OHIMIUTITIH eJI9yip YWIFalNTyFa 00Ia bl

JKYMbICTbIH MaKcaTbl — JKYMBIC OPHBIH TaraWbIHAAYMEH KOMIIBIOTED
JKYHWECIHIH JIeMEHTTEpIH MalJananysl YUpeHy.

MXX¥MbICTbI OPbIHAAY BAPbLICbI

TanceipMarnappl HycKanap OOMBIHINA OPBIHAAHBI3.

1 HycKa

1. Jontepae MeHemxep MEH PEHAKTOPABIH JKYMBIC OPBIHIApHI
YIIiH KOMOBIOTEPITIK JKYie JIeMEHTTePiHIH OpHATACy CYJI0ACHIH ChI3BIHBI3 (2
KochIMIanbl Kapa). Cyinbanma ycrenmin emiuemin Genrinenis. 10.1. kecreni
TONTHIPHIHEI3 «] MaMaHIBIK» YSIIBIKKA «MEHEIDKEp», «2 MaMaHIBIK» —
«pemaKToOp» e Ka3bIHbI3. JKYMBICTBIH HAKTHl K€3€HIMEH KHUBUIBICATHIH 3P
OaraHFa aTajfaH MaMaHJBIKTBIH TYpiHE COWKEC OChI KbI3MET TYpPiHE KaXKeTTI
TEeXHUKAIBIK Kypanmapael KepceTiHi3. HoTwkeciHme anpIHFaH >KYMBIC
OpBIHJAPBIHBIH albIpMAallIbIIBIKTAPbl HEAE?

Open Space crwibiHme MeHepKepiaep YHIH Skuhazgsl  Kamai
OpHAJIACTBIpyFa OOJATHIHBIH OMJIACTHIPBIHBI3.

2. Kommprorepiik sxyHeHi 37eKTp >KeNTiciHeH aFbIThIHBI3. JKyliernik
OJIOKTaH METKI KYPBUFBUIAPIbBI aFbITHIHBI3. JKyHemiK OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KAKIaFbIH TYCIpiHI3 Je imKi 6eT KabaTTapsl
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MEH JKETEKTI [IAaH-TO3aHHAH Ta3alaHbI3.
10.2 kecrecin ToaThipeiHe3 (Ci3miH TanChIPMaHbBI3NA aTaJFaH HKOJIIAPIbI
FaHa TOJTBIPY KEpeK). «AJIIbIH ajla MaibIHOBIK» OaraHblHA  Ta3ajay

KYpPrizyre KaXeTTi acmanThl KepceTiHi3,«Taszanmay» OaraHblHA — Tazajay
Ke31HJIeT1 ic-opeKeTTepIiH PETTLIIriH KOPCEeTIHI3.
3. 3epTXaHaja  YCHIHBUIFAH  KOMITBIOTED  JKYHEeCiH  Kayai

JKAHFBIPTYFa OoJab?

2 Hycka

1. Hontepae wumxeHep-ko0anaylmbl MeH IU3ailHEepAiH KYMBIC
OPBIH/APHI YIIiH KOMIBIOTEPIIK KY€ 3IeMEHTTEpiHIH OpHanacy cyia0achlH
cb3biHbI3 (2 KochMIanbl Kapa). Cyibama yCTeNnmiH eneMiH OGeriieHis.
10.1. kecreHi TONTHIPBIHBIZ. «l MaMaHIBIK» YSIIBIKKA «HHXKEHEP-
KoOaNIayIbl», «2 MaMaHABIK» — «IU3aiHEp» JAem kKa3blHbI3. JKYMBICTHIH
HaKThl K€3eHIMEH KHBUIBICATBIH op OaraHfa aTajfaH MaMaHABIKTBIH TYpiHE
ColiKec OCBI KbI3MET TYpiHE KaXETTI TEXHUKAIBIK Kypanaapibsl KOpCeTiHi3.
Hotmxecinae anbiHFaH )KYMBIC OPBIHIAPBIHBIH aibIpMaIIbUIBIKTaphl Henle?

«MuHM KaOMHETTep» CTWIbIHIE MHXEHEp — XKobOajaylibulap YILIiH
»uhaz/pl Kajail OpHAJIaCTHIPyFa OOJIATHIHBIH OMIIACTHIPBIHBI3.

2. KomnbroTepik sxyHeHi 37eKTp >KeNiCiHeH arbIThIHbI3. JKylenik
OJIOKTaH IETKI KYPbUIFbUIAPbI aFbIThIHBI3. JKyHemik OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KaKIaFblH TYCIpiHI3 Je imKki 6eT KabaTTapsl
MEH KETEKTI IaH-To3aHHaH Tazananbi3. 10.2. kectecin TonThIpbiHb3 (Cizmin
TafChIPMaHbI3[la aTaJlFaH KOJJAaplbl FaHa TONTHIPY Kepek). «AJIbIH ana
JTANBIHABIK» OaFaHbIHA Ta3ajay JKYpri3yre Ka)KeTTi acmamnTbl KepCETiHi3,

«Tazanmay» OaraHplHA — Tasajay Ke3iHJETl ic-opeKeTTepAiH PpeTTLIIriH
KOPCETIiHI3.
3. 3epTXaHafa  YCHIHBUIFAaH  KOMIIBIOTEpP  JKYHeciH  Kajai

XKaHFBIPTYyFa O60saabl?

3 HycKa

1.JlonTepne MeHEmKep MEH AW3aifHepHiH >XYMBIC OPBIHAAPHI VIIiH
KOMITBIOTEPIIIK Ky#e 3JeMEHTTEpiHIH OpHANacy CYJI0achlH ChI3BIHBI3 (2
KoceIMIanbl Kapa). Cyinbana ycrenain emmemin Oenrimenis. 10.1. kecreni
TONTHIPHIHB. «1 MaMaHIBIK» YAIMIBIKKA «MEHEIKEp», «2 MaMaHABIK) —
«IHM3aiHep» NeN JKa3bIHbI3. JKYMBICTHIH HAKTHI KE3CHIMEH KHUBLTBICATHIH dp
OaraHFa aTalfraH MaMaHIBIKTHIH TYPiHE COHKEC OCHI KBI3MET TYpPiHE Ka)XeTTi
TEXHUKAIBIK Kypalgapael KepceTiHi3. HoTmkeciHme anpIHFaH JKYMBIC
OPBIHIAPBIHBIH abIPMAITBUTBIKTAPEI Hee?

«Knaccukanplky — CTHIbiHAE JAu3aiiHep  YImIiH  kwha3gel  Kamai
OpHAaJaCTHIpyFa OOJATHIHBIH OMIIACTHIPBIHBI3.

2. KommbloTepimik JKyHeHI 3JeKTp KediciHeH arbIThiHBI3. JKyiiemik
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OJIOKTaH METKI KYPBUFBUIAPIbI aFbITHIHBI3. JKyHemiK OOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KAKIaFbIH TYCIpiHI3 Je imKi 6eT KabaTTapsl
MEH JKETeKTI IIaH-To3aHHaH Tazanansi3. 10.2. kectecin TONThIpbIHBI3 (Ci3min
TalChIPMaHbI3[a aTaJlFaH KOJIapIbl FaHa TONTHIPY Kepek). «AJIbIH aya
JANBIHABIK» OaFaHbIHA Ta3ajay JKYpridyre KaKeTTi acmamnTbl KepCETiHi3,
«Tazanay» OaraHplHA — Ta3ajJay Ke3IHIErl IC-OpeKeTTepPAiH PETTUIIrH
KOPCETIiHi3.

3.3epTxaHana YCHIHBUIFAH KOMITBIOTED JKYHECIH Kajail >XKaHFBIPTYFa
Oomansl?

4 Hycka

1. lanrTepie uHXeHep->ko0anayIsl MEeH AU3aiHePAiH KYMBIC OpPbIHIaph
YLIiH KOMOBIOTEPIIK JKYHe dJIeMEHTTePiHIH OpHATACy CYJI0ACHIH ChI3bIHBI3 (2
KochIMIaHbl Kapa). Cynbama ycrenmid ememin Genrizenis. 10.1. kecreni
TONATHIPBIHBI3. «l MaMaHABIKY YAIIBIKKA «HHXEHEp-KoOanaymb, «2
MaMaHBIKY YAIIBIFBIHA — «IU3aifHep» Jemn >ka3bIHbI3. JKYMBICTBIH HaKThI
Ke3eHIMEH KUBUIBICATHIH op OaraHfa aTaJfaH MaMaHJBIKTBIH TYpiHE CoMKec
OChl KBI3MET TYpiHE KAaXKETTI TEXHMKAJBIK KypaigapAbl KepCeTiHi3.
Hotmxecinae anblHFaH )KYMBIC OPbIHIAPBIHBIH aifbIpMaIIbIIBIKTaph! Hene?

Penakropmap ymiH >kmhaszfasl Kail cTwibAe OpHANACTBIPFAH >KaKChI
00JIaTHIHBIH OMJIACTBIPHIHBI3.

2.KommbloTepmik KyHeHI D3JeKTp JKeJiCiHeH arbIThIHBI3. JKylernmik

OJIOKTaH MIETKI KYPbUIFBUIAPIbI aFBITHIHBI3. JKyHemik OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KaKMaFblH TYCIpiHI3 Je imKki 6eT KabaTTapsl
MEH KETEKTI IaH-To3aHHaH Tazananb3. 10.2. kectecin TonThIpbiHb3 (Cizmin
TaICHIPMAHBI3/la aTaJFaH >KOJAApAbl FaHA TONTHIPY Kepek). «AJIIbIH ana
JTANBIHABIK» OaFaHbIHA Ta3ajay JKYpri3yre KaKeTTi acmamnThl KOPCETiHi3,
«Tazanmay» OaraHplHA — Ta3ajay Ke3iHJETl ic-opeKeTTepAiH PpeTTLIIriH
KOPCETiHI3.

3.3epTXaHafa YCHIHBUIFAH KOMIIBIOTEp XKyieciH Kajlail >KaHFBIPTYFa
6omagnl?

5 Hycka

1.JonTepne nHKeHep-k00aIayIibl MeH U3alHEPIiH )KYMBIC
OPBIHJAPHI VIIIH KOMIBIOTEPIIIK JKYie dJIEMEHTTEPiHIH OpHAIacy CyJ0achH
co3bHBI3 (2 KochMIIaHbl Kapa). Cyibama yCTeNmiH ejmeMiH GenriieHis.
10.1. xecTeHi TOATHIPBIHBI3. «| MaMaHIBIK» VAIIBIKKA «MEHEIKEpP», «2
MaMaH/IBIK» ¥${H_H)IFLIHa — «I/IH)KCHep —)Ko6anaym51» JCII JKA3bIHBbI3.
JKyMBICTBIH HaAKThl Ke3€HIMEH KUBUIBICATBIH op OaraHfa aTajiFaH
MaMaH/IBIKTBIH TYpiHE COMKEC OCBhI KBI3MET TYPIHE KAKETTI TEXHHKAIBIK
Kypalgapabl KepceTiHi3. HoTwkeciHae allbIHFaH KYMBIC OPBIHAaPBIHBIH
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alBIpMaIIbUIBIKTaphI HEZle?
MeHnemxepiep YIIiH kuha3zpl Kali CTUIIBJIE OPHAJIACTBIPFAH KAKCHI
0O0JIaTHIHBIH OMIIACTHIPBIHBI3.

2. KommproTepitik >KyHeH1 3JIEKTp >KEICIHEH aFbIThIHBI3. JKylemik
OJIOKTaH METKI KYPBUFBUIAPIBI aFbITHIHBI3. JKyHemK OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTHIH KaKIaFbIH TYCIpiHI3 Je imKi 0eT KabaTTapsl
MEH JKETeKTI IIaH-To3aHHaH Tazanans3. 10.2. kectecin ToNThIpbIHBI3 (Ci3min
TalChIPMaHbI3[a aTaJIFaH KOJIaplbl FaHa TONTHIPY Kepek). «AJIbIH aya
JANBIHABIK» OaFaHbIHA Ta3ajay JKYpridyre KaKeTTi acmamnTbl KepCETiHi3,
«Ta3anay» OaraHplHAa — Ta3ajJay Ke3IHIErl IC-OpeKeTTEepPAiH PETTUIIrH
KOPCEeTIiHi3.

3.3epTXaHaza YCHIHBUIFAH KOMITBIOTEPIIIK JKYWEHI Kaylali KaHFBIPTYFa
Oomansl?

6 Hycka

1. loniTepie MHXEHep-ko0alayIlibl MCH HHKCHEP-IKOHOMUCTIH JKYMBIC
OpBIHJAPHI VIIIH KOMIBIOTEPIIIK XKYyiie dIEMEHTTEPiHIH OpHAJIacy CYJI0aChIH
cbI3biHbI3 (2 KochMIaHbl Kapa). Cyibama yCTeNnmiH eneMin GenriieHis.
10.1. xecTeHi TOATHIPBIHBI3. «l MaMaHIBIK» YSIIBIFBIHA «HHXXEHEp-
XKOOAIayIIbl», «2 MaMaHABIKY» YAIIBIFBIHA — «HHKEHEP-PKOHOMHCT) el
Ka3bIHbI3. JKYMBICTBIH HAaKThI K€3€HIMEH KUBLIBICATHIH op OaraHfa aTajraH
MaMaH/BIKTBIH TYpiHE COMKEC OCBhI KBI3MET TYPIHE KAKETTI TEXHHUKAJbIK
Kypanaapabl KepceTiHi3. HoTwkeciHae allbiHFaH >KYMBIC OPBIHAAPBIHBIH
allbIpMaIIBUIBIKTAPHI HEeJE?

Menemxeprep YiIiH xkuhazael Kali CTUIIbIE OPHAIACTBIPFAH KAKCHI
00JIaTHIHBIH OMJIACTBIPHIHBI3.

2. KommbloTepmik >xKyHeHI »JeKTp KeJiciHeH arbIThIHBI3. JKyitenmik
OJIOKTaH MIETKI KYPbUIFBUIAPbI aFBITHIHBI3. JKyHemiKk OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTHIH KaKMaFblH TYCIpiHi3 Jie imKki 6eT kabaTTapsl
MEH KETEKTI IaH-To3aHHaH TazanaHb3. 10.2. kectecin TonThIpbiHe3 (Cizmin
TaICHIPMAHbI3/la aTaJFaH >KOJAApABl FaHA TONTHIPY Kepek). «AJIBIH ana
JTaWbIHIBIK» OaraHpIHA Ta3zajay KYpri3yre KaKeTTi acHamThl KepceTiHi3,
«Tazanmay» OaraHplHA — Ta3aJay Ke3iHIETl iC-opeKeTTepIiH peTTIIIriH
KOPCETIiHI3.

3.3epTxaHafa YCHIHBUIFAH KOMIIBIOTEPIIIK >KYHEHI Kamail >KaHFBIPTyFa
6omagnl?

7 HycKa

1. [Jlontepae pemakrop MeH AM3aWHEPHAiH JXYMBIC OPBIHIAAPHI VIIiH
KOMITBIOTEPIIIK Ky#e 3JeMEHTTEpPiHIH OpHANAcy CYJI0achlH ChI3BIHBI3 (2
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KocbiMIanbl Kapa). Cynbana ycrenmin emmemin oenritedis. 10.1. kecteni
TOJITBIPBIHBI3. «] MaMaHIBIK» YSIIBIFBIHA «PEAKTOP», «2 MaMaHIbIKY
VANIBIFBIHA — «IHM3aiHep» Jel >Ka3bIHbI3. JKYMBICTBIH HAKTHl Ke3eHIMEH
KHMBUIBICATHIH op OaFaHFa aTaJFaH MaMaH/IBIKTBIH TYPiHE COHKeC OChI KbI3MET
TypiHE KaXeTTI TEXHUKAIBIK Kypaiapabl KepceTiHi3. Horwkecinae
QJIBIHFaH JKYMBIC OPBIHIAPBIHBIH albIPMaIIBUILIKTaphl Heme?

Juzaiinepnep yiriH >xuhas3el Kall CTHIIBJE OPHANACTBIPFAH YKAKCHI
0O0JIaTHIHBIH OMIIACTHIPBIHBI3.

2. KowmrmbroTepilik JKYHEHI S3JEKTp JKENICIHeH aFbIThIHBI3. JKyHermik
OJIOKTaH METKI KYPBUFBUIAPIbI aFbITHIHBI3. JKyHemK OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KaKITaFbIH TYCIpiHI3 Je imKki 0eT KabaTTapsl
MEH JKETeKTI I1aH-To3aHHaH Tazanans3. 10.2. kectecin ToNThIpbIHBI3 (Ci3min
TAICHIPMAHbI3la aTalFaH JKOJAApAbl FaHa TONTBIPY Kepek). «AJIIbIH ana
JTANBIHABIK» OaFraHbIHA Ta3ajay JKYpridyre KaKeTTi acmamnTbl KepCeTiHi3,
«Ta3anay» OaraHplHAa — Ta3ajay KE3IHIET1 IC-OpeKETTePAiH PETTUIIrH
KOpPCEeTIiHi3.

3.3epTXaHaza YCHIHBUIFAH KOMITBIOTEPIIIK JKYWEHI Kaylali KaHFBIPTYFa
Oomansl?

8 Hycka

1. JlonTepae WHXXEHEP-DKOHOMHUCT TI€H PENaKTOPABIH  JKYMBIC
OPBIHJAPHI VIIIH KOMIBIOTEPIIIK KY€ dIEMEHTTEPiHIH OpHAJIacy CYJI0AaChIH
cb3piHbI3 (2 KochMImaHbl Kapa). Cyibama yCTeNnmiH enmeMid GenriieHis.
10.1. kecteHi TOATHIPBIHBI3. «1 MaMaHMBIKY YSIIBIFBIHA «IKOHOMHUCTY, «2
MaMaH/IbIKY YSIIBIFIHA — «PEAAKTOP» JeM ka3bliHbI3. JKYMBICTBIH HAKTHI
Ke3eHIMEH KHMBUIBICATHIH op OaraHfa aTajlFaH MaMaHJBIKTBIH TYpiHE ColKec
OCBl KBI3MET TYpiHE KaKETTI TEXHUKAJBIK Kypajlaplsl KepCeTiHi3.
Hotmxecinae anbIHFaH )KYMBIC OPBIHIAPBIHBIH alibIpMaIIbUTLIKTAphl Hene?

«KraccukanbIky CTHIbE 3KOHOMHCTED YUIiH *uha3abl Kail CTUIIbIE
OpHAJIACTBIPFaH YKaKChl O0JIATHIHBIH OMJIACTHIPBIHBI3.

2. KommbloTepmik >xyHeHI »JeKTp KeJiciHeH arbIThIHBI3. JKyitemik
OJIOKTaH METKI KYPBUIFBUIAPIbI aFBITHIHBI3. JKyHemiK OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KaKIaFblH TYCIpiHI3 Je imKi 6eT KabaTTapsl
MEH JKETEKTI IaH-To3aHHaH Tazananp3. 10.1. kecrecin TonteipbiHe3 (Cizmin
TarChIPMaHbI3[a aTaJlFaH KOJJIApIbl FaHAa TONTHIPY Kepek). «AJIbIH ana
JTaWbIHIBIK» OaraHpIHA Ta3zajay JKYpri3yre KaKeTTi aclamThl KepceTiHis,
«Tazanmay» OaraHplHA — Ta3ajay Ke3iHIETl iC-opeKeTTepIiH peTTIIIriH
KOPCETIiHI3.

3.3epTxaHafa YCHIHBUIFAH KOMITBIOTEPJIIK >KYHEHI Kajmail >KaHFBIPTyFa
6omagn?
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9 Hycka

1. Jlontepne MeHemKep MEH SKOHOMHUCTTIH JKYMBIC OPBIHAAPHI YIIiH
KOMITBIOTEPITIK JKYHE JJIEMEHTTEpPIHIH OpHAnacy CyiI0achlH ChI3BIHBI3 (2
KochMIanbl Kapa). Cyinbana ycrenmin enmremin Oenritexis. 10.1. kecteHi
TOJITBIPBIHBI3. «] MaMaHABIK» VAIIBIFBIHA «MEHEIKEep», «2 MaMaHJbIK»
VAIIBIFBIHA — «OKOHOMUCT» JIeN Ka3bIHbI3. JKYMBICTBIH HAaKTHI Ke3eHIMEH
KHUBUIBICATHIH op OaFaHFa aTaJiFaH MaMaHJIBIKTBIH TYPIHE COHKEC OChI KbI3MET
TypiHE KaXeTTI TEXHUKAIBIK Kypajiapabl KepceTiHi3. Horwkecinge
QJIBIHFaH JKYMBIC OPBIHIAPBIHBIH aibIPMaIIBUILIKTaphl Hee?

Open Space cTWiIblle SKOHOMHCTEp YIIIH JKuha3mel Kal CTHIIBIC
OpHAJIACTBHIPFaH YKaKChl 0OJIATHIHBIH OMJIACTHIPBIHBI3.

2. KowmrbroTepiik JKYHEHI 3JEKTp JKENICIHEH arFbIThIHBI3. JKyHermik
OJIOKTaH METKI KYPBUFBUIAPIbI aFbITBIHBI3. JKyHemiK OJOKTHI IIaH-TO3aHHAH
TazanaHpI3. JKyienik OJIOKTHIH KaKIaFbIH TYCIpiHI3 e imKi 0eT KabaTTaphl
MEH JKETEKTI IraH-To3anHaH tazanans3. 10.1. kectecin TonTeIpbIHb3 (Ci3min
TalChIPMaHbI3[a aTaJlFaH KOJIApIbl FaHa TONTHIPY Kepek). «AJIIbIH aya
JTANBIHABIK) OaFaHbIHA Ta3ajay JKYpri3yre KaKeTTi acmamnTbl KepCeTiHi3,
«Ta3anay» OaraHbplHAa — Ta3ajay KE3IHIET1 IC-OpeKeTTePAiH PETTUIIrH
KOpPCEeTIHi3.

3.3epTXaHaza YCHIHBUIFAH KOMITBIOTEPIIIK JKYWEHI KaJlali KaHFBIPTYFa
Oomansl?

10 HycKa

1. lonTepne MHKCHEP-IKOHOMUCT TIeH AU3aiHEPiH )KYMbIC OpbIHIApHI
YIIiH KOMOBIOTEPITIK JKY#e JIeMEHTTePiHIH OpHATACy CYJI0ACHIH ChI3BIHBI3 (2
KochIMIanbl Kapa). Cyinbanma ycrenmin emuemin Genrinedis. 10.1. kecreni
TONTHIPBIHBI3. «] MaMaHIBIK» YAIIBIFBIHA «3KOHOMHCTY, «2 MaMaHIBIK»
YAIIBIFBIHA — «IU3aiHep» Aeml >Ka3blHbI3. JKYMBICTBIH HAKTHl KE3€HIMEH
KHUBUIBICATBHIH op OaraHFa aTalFaH MaMaHABIKTBIH TYPiHE COMKEC OCBI KbI3MET
TypiHE KaXeTTi TEXHHUKAIBIK Kypanmgapael KepceTiHi3. Hormkecinae
QJIBIHFaH JKYMBIC OPBIHIAPBIHBIH albIPMAIIBUIBIKTAPHI Hene?

«MuHu-kabuHeT» CTWJIBAC OSKOHOMHCTEp YOIiH kuwhasael  Kaman
OpHAJIACTBIPYIBI OWIACTHIPHIHBI3.

2. KommploTepmik >KyHeHI »JeKTp KeJiciHeH arbIThIHBI3. JKyiiemik
OJIOKTaH MIETKI KYPBUIFBUIAPABI aFbITHIHBI3. JKyiiesik OJOKTHI ITaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTHIH KaKIaFblH TYCIpiHI3 Je imKi 6eT KabaTTapsl
MEH JKETEKTI IaH-To3aHHaH Tazananb3. 10.2. kectecin TonTepbiHe3 (Cizmin
TaICHIPMAHbI3/la aTaJIFaH >KOJAApABl FaHA TONTHIPY KEpek). «AJIIBIH ana
JANBIHABIK» OaFaHbIHA Ta3ajay JKYpri3yre KaKeTTi acmamnTbl KepCETiHi3,
«Tazanmay» OaraHplHA — Ta3ajay Ke3iHIETl ic-opeKeTTepAiH PpeTTLIIriH
KOPCETIiHi3.

3.3epTXaHaza YCHIHBUIFAH KOMITBIOTEPIIIK JKYHEHI Kayall KaHFBIPTYFa
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12

0omanel?
11 nycka

1. Jlotrrepme MEHEMKEp MEH OKBITYIIBIHBIH JKYMBIC OPBIHIAPHI VIIiH
KOMITBIOTEPITIK JKYHE DJIEMEHTTEpPIHIH OpHAacy CyiI0achlH ChI3BIHBI3 (2
KocbMIanbl Kapa). Cyinbama ycrenmin emmemin oenrimenis. 10.1. kecteni
TONTHIPBIHBI3. «| MaMaHIBIK» YSIIBIFBIHA «MEHEMKEP», «2 MaMaHIBIKY
VAIIBIFBIHA — «OKBITYIIBDY A€M Ka3bIHbI3. JKYMBICTBIH HAaKThI KE3CHIMCH
KHMBLIBICATHIH Op OaraHFra aTaFaH MaMaHIBIKTBIH TYPiHE COMKEC OCBI KbI3MET
TypiHE KaXeTTI TEXHUKAIBIK Kypaapabl KepceTiHi3. Horwkecinae
QJIBIHFaH JKYMBIC OPBIHIAPBIHBIH alibIPMAIIBUIBIKTAPHI Hee?

Menemkepiaep yimiH jkrha3ael Kail CTHIIbAE OpHAJACTBIPFaH JKAKChI
00JIaTHIHBIH OMIACTHIPBIHBI3.

2. KowmrbroTepilik JKYHEHI 3JEKTp JKENICIHeH aFbIThIHBI3. JKyHermik
OJIOKTaH METKI KYPBUFBUIAPIbI aFbITHIHBI3. JKyHemiK OJOKTHI IIaH-TO3aHHAH
TazanaHpl3. JKyienik OJIOKTBIH KaKIaFblH TYCIpiHI3 Nie imKi 0eT KadaTTapsl
MEH JKETEKTI IIaH-To3aHHaH Tazanans3. 10.2. kectecin TONTHIPBIHB3 (Ci3min
TAICHIPMAHbI3a aTalfaH JKOJAApAbl FaHa TONTBIPY Kepek). «AJIIbIH ana
JTANBIHABIK» OaFaHbIHA Ta3ajay JKYpridyre KaKeTTi acmamnTbl KepCeTiHi3,
«Ta3anay» OaraHplHAa — Ta3ajJay Ke3IHIET1 IC-OpeKeTTePAiH PETTUIIrH
KOpPCEeTIHi3.

3.3epTxaHana YCHIHBUIFAH KOMITBIOTEPIIIK JKYHEHI Kalai >KaHFBIPTyFa
Oomaabl?

HYCKa

1. [Jontepne nopirep MEH PEAAKTOPIBIH JKYMBIC OPBIHAAPHI YIIiH
KOMIIBIOTEPIIK JKYlie 3JeMEHTTEpiHIH OpHAanacy CysI0achlH ChHI3BIHBI3 (2
KochIMIanbl Kapa). Cyinbanma ycrenmin emuemin Genrinedis. 10.1. kecreni
TOJNTHIPBIHBI3. «l MaMaHIBIK» VAIIBIFBIHA «IOpirep», «2 MaMaHAbIKY
YAUIBIFBIHA — «PENaKToOp» JeN Ka3blHbI3. JKYMBICTBIH HaKThl Ke3eHIMEH
KHUBUIBICATHIH op OaFaHFa aTalFaH MaMaH/IBIKTBIH TYPIHE COHKEC OChI KbI3MET
TypiHE KaXeTTi TEXHUKAIBIK Kypanmapael KepceTiHi3. Hormwkecinme
QJIBIHFaH JKYMBIC OPBIHIAPBIHBIH aibIPMAIIBUILIKTAPBI Hene?

Penakropmap yumriH skwha3gpl Kall CTHIIBJE OpHAJACTHIPFAH JKAKCHI
00JIaTHIHBIH OMIACTHIPBIHBI3.

2. KommploTepmik >KyHeHI »JeKTp KeJiciHeH arbIThIHBI3. JKyiienmik
OJIOKTaH METKI KYPBUIFBUIAPBI aFbITHIHBI3. JKYyHeniK OJOKTHI IaH-TO3aHHAH
TazanaHpl3. JKyiienik OJIOKTBIH KaKIaFblH TYCIpiHI3 Je imKi 6eT KabaTTapsl
MEH JKETEKTI IaH-To3aHHaH Tazananp3. 10.2. kectecin TonTeIpbiHe3 (Cizmin
TarChIPMaHbI3la aTaJlFaH KOJJIApJbl FaHAa TONTHIPY Kepek). «AJIbIH ana
JANBIHABIK) OaraHbIHA Tazajay JKYpri3yre KakeTTi acranTbl KOPCETiHi3,
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«Tazanay» OaraHplHAa — Ta3ajJay Ke3iHIErl iC-OpeKeTTEePAiH PETTUIIriH
KOPCETIiHi3.

AJIBIH aja XKYpri3ijierin

TazanaHaTbIH KYPBUIFbI .
JTAWBIHIIBIK

Tazanay

DKylienik GIOKTIH TYPKBICHI

Minrinn TUCKIHIH KeTeri

OHTPIKB.J'H)IK KCTCK

IlepHeTakra

«TiHTYip» aMaIaybIIIbl

Monurop

CxaHep

[MpuHTep (MIPUHTEP/IIH THITIH
KOPCETiHI3)

3.3epTxaHana YCHIHBUIFAH KOMITBIOTEPIIIK JKYHEHI Kalai >KaHFBIPTyFa
0omaapl?

10.1. kecte. XyMbiC OpblHAAPbIH CanbICTbIpY

KociOu KpI3MeTeH 0aiilaHbICKaH TEXHUKAIBIK
AKnapaTieH )XYMBIC icTey Kypanzaap
Ke3€eHi

1MamaHIBIK 2 MaMaHIbIK

Kunay, anmacy

[lalbIHABIK JKOHE CHTI3y

PKunakray >koHE cakTay

OHney

bepy
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10.2. kecte. KomnbloTep XyweciH Tasanay

TazanaHaTbIH KYPBUIFBI

AJNIBIH aja KyprisiieTin
TaABIHIBIK

Tazanay

DKenmeTkimn

AHaJIBIK TaKIa
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10.2 xecmeciniy conel

OCBIMIIIAJIAP

1 KOCBIMIIIA
TONTHIPY YLWUIH TOXXIPUBENIK XX¥MbICKA APHAJTFAH
BJIAHKI (ECENTIK)
Tom MaMaHJIbIK

CTyneHTTiH Teri

N2 Taipnbenik »yMmbic

TakbIpsin

KabnpIk neH acanrap:

JKyMBICTBIH OpBIHIATY OapBICHI:

1. Ic-KuMBUIIAPIBIH PETTINIMH CUTIATTAHbI3.

2. Toxipubemik *KyYMBICTa KOPCETUITCH TaIlCBIPMaNap/ bl OPbIHIAHbI3.
3.Cypakka xayarn OepiHi3 koHe TKipHOeIiK )KyMbICTa KeNTipijireH
TarnchIpMalap bl MEITiHi3 .
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CYINBANAPObI K¥PYFA APHANFAH WWAPTTbI BEITINIEP

Komnerotep sxyiieciHiy sneMeHTTep UllapTTe! benrinep

Kyitenik bnox

MonuTtop
Pt
IepreTakTa
"TisTyip" aManABEsL Q
IIpunTep ‘ |
IInoTrep
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KecTeHlH COHEBL

KoMnerotep #emiciHiy JeMeHTTep IlaprrIel Demnrinep

- ===

Femipy ammapariapsl

MymeTImIe THATEE, D
TPOCETOP

e | |

I'padiKanelE WIaHmET
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