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I'maBa 1. 3HaKOMCTBO C CUCTEMOM NMEPCOHAIIBHOTO KOMIIBIOTEPA

B nanHOI ri1aBe nepeuncieHbl KOMIIOHEHTBI, 3 KOTOPbIX COCTOUT CUCTEMA IIEPCOHAIBHOTO
KOMIIBIOTEPA, a TAK)KE MPUHIIMIIBI [10100pa KOMIIOHEHTOB JIJIsl MOJIEpHU3AaLUU. MHOTHE TeMbI U3
JTAHHOM TJIaBbI €11e HE OJMH pa3 IPUIoIATCS BaM B TEUEHUE BCETro Kypca.

e Cdepa nH(HOpMAITMOHHBIX TEXHOJIOTHI 0XBAaTHIBAET MCIIOJIB30BAaHHE KOMITBIOTEPOB,
cereBoro obopynoBanus u [10 st 00paboTKH, XpaHEHUs, IEpeaad U MOTyISHUS
nHpOpMaINK.

o KomMmmbroTepHas cuctemMa COCTOUT M3 aIlapaTHOTO M MPOrPAMMHOTO 00ECTICUCHUSI.

e Kopmyc komnbroTepa u OJIOK MUTAHUS CIETYET BHIOMPATh TAKUM 00pa3oM, YTOOBI OHH
ObLIM COBMECTUMBI C 000pPYIOBAaHUEM, YCTAaHABIMBAEMbIM B KOPIYC, ¥ TIO3BOJISUIH
N00aBJIATh OTOJHUTENbHBIE KOMIIOHEHTBI.

e BHyTpeHHHME KOMIIOHEHTHI KOMIIBIOTEPA BEIOUPAIOTCS B COOTBETCTBUM C KOHKPETHBIMU
BO3MOXHOCTSIMU U QyHKUUAMU. Bce BHyTpeHHIE KOMIIOHEHTB! JOJKHBI ObITh COBMECTHUMBI
C MaTEpPUHCKOM IUIATOM.

Kopmyca

B kopmyce HaXoAsTCsS BCe BHYTPEHHHE KOMIIOHEHTBI HACTOJILHOTO KOMITHIOTEPA, TAKHE KaK OJIOK
MMUTaHUs, MATePUHCKAs TUIaTa, eHTpaTbHbIHN nporeccop (L{I1), maMsaTh, AMCKOBBIC HAKOITHTETH
Y pa3JIMYHBIC TUIATHI aJIAIITEPOB.

Kak mpaBuiio, kopiryca KOMITBIOTEPOB U3rOTaBINBAIOT M3 TUTACTHUKA, CTAITN WIIA AJTFOMIHHSL.
Kopmyc obecrnieunBaer pa3MenieHne, 3aliiTy U OXJIaXIeHHE BHYTPCHHIX KOMIIOHCHTOB.
dopmdpakTop yCTpOWCTBAa — ITO €ro KOHCTPYKITUS U BHENTHUM BUA. Kopryca HacTOIBHBIX
KOMITBIOTEPOB BBIITYCKAIOTCS B Pa3InYHBIX PopMpaKkTOpax, BKIOUas yKa3aHHbIE HIKE.

e T'opu3oHTaNBLHBII KOPIYyC — TakKhe KOpyca ObUIH MOMYJISIPHBI Ha 3ape pa3BUTHS
KOMITbIOTEPHBIX cucteM. Kopryc pacrosnaraicst Ha cTojie TOPU30HTAJIbHO, a Ha HEro
ctaBuicsa MoHUTOp. Kopmyca Takoro gpopmdakTopa yxe He MOMYISPHBI U MPAKTUYECKH HE
HCIOJIb3YIOTCS.

o IloanopasmepHublii BepTukaabubiii kopnyc (Full-SizeTower) (cMm. puc. 1) — kopiryc
KOMIIBIOTEPA, PACIOJIOKEHHBINH BepTHKAIbHO. OOBIYHO €T0 YCTaHABIMBAIOT HA TOJ PAIOM
CO CTOJIOM WJIU TIOJ HUM. B HEeM C JIerkoCThI0 MOXKHO Pa3MECTHTh JOTIOJIHUTEIbHbIE
KOMITOHEHTBHI, TaKHe KaK JUCKOBbIEC HAKOMUTENH, IUIAThI alaTepoB U MHOTroe apyroe. K
HEMY MOJK/TI0YAI0TCS BHEITHUE KIIaBUATypa, MBIIIb 1 MOHUTOP.

e KoMnakTHblii BepTHKAILHBIH KOPIYC (CM. PUC. 2) — yMEHBIIEHHAS BEPCUS
MOJIHOPA3MEPHOTO BEPTUKAIBLHOTO Kopmyca. Takue Kkopiyca yalie BCero BCTpeyaroTcs B
KopropaTuBHOU cpefe. Takue Kopmyca TakKe Ha3bIBalOT MOJAETSIMU Masioro ¢popmpakropa
(SmallFormFactor, SFF), unu munu-kopnycamu. Ero Mo>xHO pa3mMecTuTh Kak Ha paboueM
CTOJIe, TaK U Ha TMOJY. B HEM MOXHO pa3MecTUTh OTPAaHUYEHHOE KOJUYECTBO
JIOTIOTHUTEIBHBIX KOMIIOHEHTOB. K HeMy MOIKITI0UaloTCsl BHEITHUE KJIaBUATypa, MbIIIb U
MOHHTOD.

e MoHo0J10K (cM. prc. 3) — Bce KOMIOHEHTBI TAKOTO KOMITBIOTEPA Pa3MEIIaloTCst B KOPITyce
MoHHUTOpa. OGBIYHO TaKhe KOMIBIOTEPHI OCHAIIAIOTCS CEHCOPHBIM JAUCIIIIEEM, 8 TAKKE
BCTPOCHHBIMH TMHAMUKAMU U MUKPO(OHOM. B 3aBUCHMOCTH OT MOJIENTH BO3MOKHOCTH
YCTaHOBKH JIOTIOJTHUTENHHBIX KOMIIOHEHTOB OTPaHMYEHBI WM BOBCE OTCYTCTBYIOT. K Hemy
MOAKIIIOYAIOTCSI BHEIITHUE KJIIABHATYPA, MBI U OJIOK MUTAHUS.

IIpumeuyanue. DTOT CIMCOK HE SBISETCS UCYEPITBIBAIOIINM, TOCKOIBKY Y MHOTHX
MIPOU3BOIUTENEH UMEETCs] COOCTBEHHAsI TEPMHUHOJIOTHS B OTHOIIIEHUH MOoJiesiel kopiycoB. K
HUM OTHOCSITCSI BEpTUKAIBHBIN KOPITYC OYEHB OOJIBIIOTO pa3Mepa, MOJHOPAa3MEPHBIH
BEPTUKATBHBIN KOPITYC («ImOoTHas OalrHsy), BEpTUKAIBHBIA KOPITYC CPETHETO pa3mepa («CpemHsis
OalHs»), MUHU-KOPITYC («MUHU-0AIIHS»), KOPITYC-KyO U MHOTHE JIpyTHE.

Bo Bpems paboThl KOMIIOHEHTHI KOMITBIOTEPA BBIICISIOT MHOTO TEIlIa, TO3TOMY B KOpPITycax
MMEIOTCS BEHTUJISTOPBI ISl TIOJIa4YM BO3/lyXa M OTBEACHUS Teruia. Bo3myx, mpoxoas MUMO



HarpeThlX KOMIIOHEHTOB, OTOMPAET y HUX TEIJIO U BBIXOAUT U3 KOpIyca. DTOT IPOLECC
MIpEAOXPAHSIET KOMIIOHEHTHI KOMIIbIOTEpA OT Ieperpesa. Koprryca taxke oMoraror 3allUTUTh
000py0BaHUE OT MOBPEXICHUH, BEI3BIBAEMBIX CTATUYECKUM IEKTPUUECTBOM. BHyTpeHHME
KOMIIOHEHTHI KOMITBIOTEPA 3a3EMJICHBI, Oy/1yur MPUKPETICHHBIMH K KOPITYCY.

Ipumeuanue. Kopryc eme Ha3pIBAIOT IIACCH, IKA(OM, TaydpOM, OalTHEN, CHCTEMHBIM OJIOKOM
WM «CUCTEMHHUKOM» (€CIIM B HEM YCTAHOBJIEHBI KOMIIOHEHTHI).

bioku nuranusa

B anexTprueckyro po3eTKy MoaaeTcsi IepeMEeHHBINH TOK
(alternatingcurrent, AC). OxHako 1t paboThl BCeX
KOMITOHCHTOB KOMITBIOTEPA HEOOXOIUM TTOCTOSTHHBIN
Tok (directcurrent, DC). JIns npeoOpa3zoBaHus NUTaHUS
MIEPEMEHHOTO TOKA B HU3KOBOJIBTHBIN TIOCTOSTHHBINA TOK
CILY>KMT OJIOK MUTaHUs, KaK Ha puc. 1.

Hwxe nepednciieHsbl OJIOKH MTUTAHKS PA3TTIHBIX
bopMbpaKTOpPOB, KOTOPHIE TIOTYIHIH PA3BUTHE C
TE€YEHUEM BPEMEHH.

AdvancedTechnology (AT) — ucxoaHbIi OJIOK MUTAHKS TS YCTAPEBIITMX KOMITBIOTEPHBIX
CHCTEM, KOTOPBIH B HACTOSIIIEE BPEMsI TAKXKE SBIISICTCS YCTAPEBIIHM.

e AT Extended (ATX) — oOHoBieHHas Bepcus O1okoB nutanust AT, TeM He MeHee TOXkKe
YK€ ycTaperna.

e ATX12V — 6ok mutanus 3toro popmpakropa HandoIee YaCTO UCTIONTB3YETCS B
COBPEMEHHBIX KoMITbIoTepax. OH OCHAIIECH JOTOIHUTEIBHBIM CHIIOBBIM Pa3beMOM ISt
otaenbHoro nutanus LI Ha marepunckol mate. CynecTByeT HECKOJIbKO BEPCHil
ATX12V.

e EPS12V — rtakue 610KM MUTaHUA U3HAYAIIBHO pa3padaThIBAIUCh ISl CETEBBIX CEPBEPOB,
OJIHAaKO B HACTOSIIEE BPEMsl OHM MOJIYYUIIH IIUPOKOE PACIIPOCTPAHEHUE B
BBICOKOTEXHOJIOTUYHBIX MOJIEJISIX HACTOJIBHBIX KOMIIBIOTEPOB.

briok nutanus ocHamaercs pa3beMaMu pa3InyHbIX TUIOB, KaK MOKa3aHOo Ha puc. 2. OHU
WCIIOJIb3YIOTCS JJIsl MUTAHUS PA3IUYHbIX BHYTPEHHUX KOMIIOHEHTOB, TAKUX KaK MaTepUHCKas
IiaTa v JUCKOBbIE HAKOMHUTEIU. Pa3beMbl OCHAIIEHBI «KII0OYaMI» U CIIPOEKTUPOBAHBI TaK,
YTOOBI UX HEBO3MOKHO ObLIO BCTaBUTh HENMpaBWiIbHO. B Tabnuiie Ha puc. 3 mpeacTaBieHo
onKcaHue Hauboiee pacnpoCTPaHEHHBIX CUIOBBIX Pa3bEMOB.

Paznuunbie pazbeMbl CITy)KaT AJs 0a4u MUTaHUs pa3HOro HanpsbkeHus. Kak mpaBuio, 010ku
nuTaHus 1arT Hanpsbkenue B 3,3 B, 5 B u 12 B. Hanpspokenue B 3,3 B u 5 B 00b14HO mogaeTcs
Ha U POBBIE MUKPOCXEMBI, a HallpsbkeHue B 12 B — Ha 1BUraTenu AUCKOBBIX HAKOMUTENEH U
BEHTUJISATOPHL. B Tabmuiie Ha puc. 4 mpeacTaBlieHbl CBEICHUS O PA3IMYHBIX THIIAX HAMPSKEHHUS,
M01aBa€MOT0 OJIOKOM MUTAHUSL.

brok nuTanust MOXeT UMETh OJIHY, JABE WU HECKOJBKO IIIMH MUTAHUS ISl ONIPEICICHHBIX
HanpspkeHuid. [lluHa nuTaHus Wi JUHKUS — 3TO MeYaTHas IJiaTa BHYTpU OJIOKa MUTAHUS, K
KOTOPOil MOAKIIOUEHBI UIyITHE HAPYXKY Kabenu. B 65oke mUTaHus ¢ 0JTHOM HIMHON BCE Pa3beMbl
MOAKIIIOUEHBI K OJTHOU TIeYaTHOM MyaTe, a B OJOKe MUTaHUs ¢ HECKOJIbKUMHU IIMHAMH 151
Ka)KJIOTO pazbeMa UMeeTcs COOCTBEHHas NevaTHas riara.

KommbroTep ciocobeH paboTaTh MpH HE3HAYUTENBHBIX KOJIeOaHUSX HAMPSHKEHUS CETH, OJHAKO
3HAYUTENBHOE OTKJIOHEHNE HATIPSDKEHUSI MOKET BhI3BaTh OO0l O10Ka MUTAHUSI.

MorHoCTh 0JI0Ka TUTaHUS

MouHocTh O10Ka MUTaHust 00bIYHO n3Mepsercs B BarTax (Bt). B Tabnuue Ha puc. 1
MIPEJICTABICHO OMMCAHNUE YETHIPEX OCHOBHBIX €IUHMIL JIEKTPUUECTBA, KOTOPBIE JOKEH 3HAThH
KaQKJIbI KOMITBIOTEPHBIN HHKEHED.



YeTbipe OCHOBHbIE eUHHLIBI UAMEPEHUs ANeKTPUUECTEa

Enwinya Wamepsercs B... Onucanne
INeKTPHYECTsa
Hanpawenue (U) BonbTet (B} * Eaumuuz namepexus paboTol, KOTOPYIO TpebyeTCcR NpoaenaTh AnA

nepeMeLieHa 3apana #a OOHOT0 MECTa B Apyroe.
* BhoK NUTaHWA NOGACT HaNPAKEHWE HOCKONBKKX 3HAUCHMA.

Cwuna Toka () Amnepsl (A) * BenwurHa, COOTBETCTEYIOLI3A KONMWMECTRY INEKTPOHOB,
NEPEMELLSIOWNXCA NO Uenu B CeKYHAY.
* BnoK NUTaHua KOMNbIOTepa NOQAeT PasNMUHEIA TOK H3 NAHKK C
PaaHbiM BoIXCOHBIM HANPRKSHUEM,

Conpotuenenve Omet (O) * (DM3NUSCKER BEANUMHE, XaPaKTepPH3yIoLLaa CEOMCTEO NPOBOAMKKE
(R) NPEenATCTROBaTL NPOXOKACHHIO INEKTPHURCKOTO TOKA.
* Bonee HU3KOS CONPOTHENEHWE NO3BONKET NPOXOAMTL NO LUenu
BonblIEMY TOKY.
*  Xopouwmi NPeAOXPaHKTENb HMEET HX3IK0E CONPOTHRAGHME, NOUTH
pasnHoe 0 Om.
MowrocTs (P) BatTol (BT) * BennuuHa paboTtol, HEOBXOAUMOH ANS NEepeMelieHUA INeKTPOHOB No
INEKTPUMECKOH Lenu (HanpameHne), YMHOXEHHAA Ha KONHUECTEO
SNEKTPOHOB, NEPEMEUAoLIMXCA N0 3TOW Lenk B cekyHay (Tok).
* KOMNbLIOTepHbIe HNOKM NUTaHKA XaPaKTepUaYIoTCA NO MOLWHOCTH.

B ocHOBHOM ypaBHEHHH, U3BECTHOM TaKXke Kak 3akoH OMa, HaIrpsi’KeHHEe BbIPaKEHO KaK
MPOM3BEICHUE CUITBI TOKa Ha compotuBiieHne: U = IR. B anekrpocucreme MOIHOCTh paBHA
MPOM3BEICHUIO HANTPSDKEHUS U CHutbl Toka: P = Ul.

J1J11 KOMITBIOTEPOB OOBIYHO MCIOJIB3YIOTCS OJIOKH MUTAHUS C BBIXOIHOM MOIIIHOCTHIO B
muanaszone oT 250 1o 800 Bt. Tem He MeHee, HEKOTOPBIM KOMIIbIOTEpaM TPEOYIOTCs 0JI0KH
nutanus MomHoCThI0 1200 Bt 1 6osee. [1pu cOopke KkoMIbroTepa BeIOMpaiiTe 070K MUTAHUS
TakuM 00pazoM, 4TOObI €ro MOIIIHOCTH XBATUJIO JJISl BCEX KOMIIOHEHTOB. Kax/1bIii KOMIIOHEHT
KOMIIbIOTEpA MOTPEOISIeT ONPEICIEHHYI0 MOLITHOCTh. CBEIEHUSI O MOIIIHOCTH ITPUBE/ICHBI B
JOKYMEHTAIMH, TTPEI0CTaBIIEMON N3TOTOBUTENIEM 00opynoBanus. [Ipuodperaiite 610K
MUTaHUS, MOIIIHOCTh KOTOPOTO MPEBBIIIAET MOTPEOHOCTH YK€ YCTAHOBICHHBIX KOMIIOHEHTOB.
brok nuTtanus ¢ 60see BHICOKOM MOIIIHOCTBIO UMEET OOJBIINIA 3amac, ClIeJOBaTeNbHO, K HEMY
MO>KHO TIOJIKJIIOYHUTD JTOTIOJTHUTEIbHBIE YCTPOMCTRA.

Ha 3agneit manenu MHOTUX OJIOKOB MUTAHUS PACIIONOXEH HEOOIBIION EpeKIIoYaTelb,
KOTOPBI Ha3bIBAETCS MEpEKIIoUaTeNieM HanpsbKeHus (cM. puc. 2). OH MO3BOJISET YCTaHABINBATh
BXOJHOE HaIpspKeHue 0soka nmutanus papHeiM 110 B/115 B unm 220 B/230 B. bnok nutanus,
OCHAII[EHHBIN TaKUM NEpeKIItoyaTesieM, Ha3bIBaeTCs OJIOKOM MUTAHUS, PACCYUTAHHBIM Ha paboTy
C IByMsl HOMHHAJIbHBIMU HaMpsbKeHusMU. HeoO6xoauMoe nonokeHue nepekodarens
HaMpPsKEHUS OTIPEIeIIIeTCsl CTPAHOM, T/1e CIONb3yeTCs JaHHbIN 00K muTaHus. HeBepHbIi
BBIOOD MOJIOKEHHSI TEPEKITI0YATENs HAMPSHKEHUS MOXKET MMPUBECTH K TOBPEXKICHUIO OJTOKa
MUTaHUS U IPYTUX JIeTaneil koMmnbioTepa. Ecnu 070k muTaHus He OCHAIEH TOI00HBIM
NepeKIIroYaTesIeM, OH OIpeessieT Heo0X0AUMOe HapsKeHNUE U MEPEXOJUT Ha HETO
ABTOMATHYECKHU.

BHUMAHME! He BckpbiBaiiTe 610K MUTaHUA. DNEKTPOHHBIE KOHJIEHCATOPBI, KOTOPhIE
HaXOJATCsl BHYTpH OJIOKA MUTaHUS (TIOKa3aHbI Ha PHC. 3), MOTYT YAEPKUBATH 3apsijl B TCUCHHE
JUTATETHHBIX IEPUOJIOB BPEMEHHU.



llIllIIIn
C1s€o. Cisco Networking Academy Mind Wide Open
e

[laboparopHas pabora. 3akon Oma

OteeTbTe Ha BONPOCH NO 3aKOHaM anexTpu4ecTsa i 3akoHy Oma. [oapobHo pacnucwIBaiTe BCe eHCTBUS B
MPOLIECCE PeLLeHKA 3anav.

a. Kaxue 4eTbipe OCHOBHbIE MHILILI M3MEPEHHS SNEKTPUYECTBA Bul 3HAETE? YKAXMTE HaMEHOBAHHE W
0003HaveHwe napameTpa, a TakKe HauMeHoBaHMe i 0603HAYEHHE eaNHULIL! UAMEPEHUS.

b. Hanwwure dopmyny 3akoHa Oma.

C. Bunouamenute dopmyny 3akora Oma, 4roBbl nonywuTs CNEAYHLLME NapameTpbl:

|= R=

d. MowHocTb pagHa Npou3BeAeHHI0 HANPSUKEHUS 1 Toka. [loBasbTe OTCyTCTBYHWME NapaMeTPLI B KaXIOM
13 cneayloLLux hopmyn MOLLHOCTH.
P=U P=R P=U?

e. JXenTuiit npoBOA, NOAKNIOYEHHbIIA K BNOKY NUTaHUA, HAXOAUTCA Nog Hanpsxenem 12 B. Kakoi cunsi Tok
MPOXOAKT Yepea XenTbiit MPOBOA, ECK Ha Hero OT 6noka NMTaKNA NOZAETCH MOLLHOCTL, pagHas 60 Br?

f.  Hanpsxenue Ha opaxesom kabene bnoka nutaxus cocranser 3,3 B, a ero conpotueneme — 0,025
Om. Kakas MOLWHOCTL NOAAETCs OT 6rioka NUTaHIS Ha OparKeBbIi nposoa?

g. O 6noxa nuTans Ha npoBoa noaaetca mowrocTs 120 Br v Tok 24 A. Kakoro eeta ator nposoa?



MarepuHCKHE TI1aThI

MarepuHckas miara, KOTopasi TaKke Ha3bIBaeTCs
CHCTEMHOI MJIM OCHOBHOM IIJIATOM, SIBJISCTCS
OCHOBOI KommbloTepa. Kak nmokasano Ha puc. 1,
MaTEpHUHCKas IIaTa MPEACTaBIISIET COO0M
MeYaTHYIO IJIaTy, Ha KOTOPOH pa3MeIIeHbI ITUHBI
(WM STIEKTPUYECKUE JOPOXKKH) 11 COSAMHEHUS
AIEKTPOHHBIX KOMIIOHEHTOB JIPYT C APYTOM.
Takure KOMIOHEHTBI MOTYT OBITh KaK
BCTPOEHHBIMH B MATEPUHCKYIO TUIATY, TaK U
YCTaHABJIUBATHCS JIOTIOJTHUTEIILHO B
COOTBETCTBYIOIINE Pa3bEMBI, CIOTHI PACIIUPEHUS
Y TIOPTHI.

Hwuxe nepednciieHsl HEKOTOPBIE U3 Pa3b€MOB Ha MATEPUHCKOM IJIaTe, B KOTOPBIE MOYXKHO
YCTaHABJIMBATH JOTIOJHUTEIBHBIE KOMIIOHEHTHI, KaK MMOKa3aHo Ha pHC. 2.

HenTpanbubiii npoueccop (IIT) — cuntaercs MO3rom KOMIbIOTEPA.

OnepaTtuBHoe 3anoMuHawmee ycrpoiicrso (0O3Y) — BpeMeHHOE XpaHUIIUIIE IS
JTAHHBIX U TIPUIIOKEHHUH.

CJ0ThI pacuIupeHust — CIYXaT JJIs MOIKITFOUEHUS TOTIOJHUTEIEHBIX KOMITOHEHTOB.
Yuncer — BKIIOYAET HAOOP BCTPOCHHBIX CXEM Ha MAaTEPUHCKOM TuIaTe, MpeaHa3HauYeHHBIX
JUTsI yIIpaBJICHUS B3aUMOICHCTBHEM armapaTHOTo odecriedeHus cucrteMsl ¢ LT u
MaTepruHCKOM miaTtoil. OH TaKke ONpeAessaeT, CKOIbKO MaMITH MOXKHO JT00aBUTH K
MAaTEPUHCKOM I1aTe, ¥ TUI pa3beMOB MATEPUHCKOM TJIATHI.

Mukpocxema 0a30B0oii cucTeMbl BBOJAa-BbIBOAA (Basicinput/outputsystem, BIOS) u
MHKpPOCXEMa eANHOI0 PACIIMPSAEMOr0 MUKPOIPOrPAMMHOI0 HHTep(eiica
(UnifiedExtensibleFirmwarelnterface, UEFI) — BIOS ucnonbs3yercst ajist 3arpy3ku
KOMITBIOTEpA U YIPABJICHHS MOTOKAMU JTaHHBIX, KOTOPHIMU OOMEHUBAIOTCS )KECTKHM TUCK,
BHJICOAJANTED, KIABUATYPa, MBIIIb U JPYTHE KOMIIOHEHTHI KOMIIBIOTEPHON CHCTEMBI.
Henasuo BIOS 6b11a ynyumena 3a cauetr UEFI. UEFI npeacrasnsier co6oit apyrou
MIPOrpaMMHBIN UHTepdEIC 1715 3aTPy3KH U CIY>KO cpeibl BBITIOJTHEHUSI, OTHAKO B €T0
OCHOBE JISKUT TpaauironHas cucrema BIOS mis kondurypupoBanus CUCTEMBI,
caMOTeCTUpOBaHus Npu BKIOUeHUU nmutanusg POST u HACTpOWKHU Ipyrux mapaMeTpoB.

Ha pHuc. 3 mmokazaHa MaTCpHUHCKaA 11ata ¢ JOMOJIHUTCIbHBIMHU KOMIIOHCHTaMU.
BoJBIIMHCTBO YHIICETOB COCTOMT U3 CICAYIOIINX KOMIIOHCHTOB!

CeBepHBIN MOCT — CITYXKUT JIJIsl YIIPABJICHUS BBICOKOCKOPOCTHBIM JOCTyNIOM K O3V u
BuJieoananTepy. OH TakKe OTBEUAET 3a yIPaBICHUE CKOPOCThIO B3auMoaencTaus L1 ¢
JPYTMMH KOMIIOHEHTAMH KOMIIBIOTEPHOM CUCTEMBI. B psnie cityuae Buieoagantep BCTpOEH
B CEBEPHBIN MOCT.

FO:xublii MocT — obGecnieunBaet B3aumoeiictaue L1 ¢ yerpoiictBamu ¢ 60s1ee HU3KOM
CKOPOCTBIO Pa0OTHI, TAKUMHU KaK KECTKUE AUCKHU, TOPThl YHUBEPCATbHON
nocnenoBarenbHol muHbI (USB) 1 ¢10THI pacmupenus.

Ha puc. 4 noka3aHo, kak MaTepHHCKas I1aTa 00eCeunBaeT MOAKJII0YEHNE PAa3TUUHbIX
KOMIIOHEHTOB.

®opmdpakTop MaTEPUHCKUX IJIAT — UX pa3Mep U popma. OH TakKe XapaKkTepusyeT (pu3ndecKoe
PacroJIo;KEHNE KOMIIOHEHTOB U YCTPOUCTB Ha IUIATE.

3a mpo1uenue rosl ObUI0 pa3paboTaHO MHOKECTBO BAPUAHTOB MAaTEPUHCKUX IUIAT.
CymiecTBYIOT TpH OCHOBHBIX (pOopMdpaKTopa MaTEPUHCKUX I1JIaT:

AdvancedTechnologyeXtended (ATX) — naubosnee pacnpoctpaHeHHsbIi hopmbakTop. B
kopmyce crangapra ATX pa3MmenaroTcss UHTETpUPOBAaHHBIE IOPTHI BBOAA-BBIBOIA
cTa”zapTHoi matepuHckol miatel ATX. biok nutanus ATX noaxirouaercs k
MaTEPHUHCKOM I1aTe yepe3 3TOT 20-KOHTAKTHBIN Pa3beM.



e Micro-ATX — dopmdakrop MeHbILIEro pasMepa, 00paTHO COBMECTUMBII C
dopmpakTopom ATX. Jlns matepunckux mwiat Micro-ATX 9acTo HCHOIB3YIOTCS TE Ke
Ha0OPBI MUKpPOCXEM (CEBEPHBIN MOCT U I0>KHBIM MOCT) H T€ YK€ pa3beMbl IUTAHUSL, YTO U
JUIS TIOJTHOPa3MEPHBIX MaTepuHCKUX mi1aT ATX, /1 HUX TakKe MOYKHO HCII0JIb30BaTh
MHO>KECTBO 00IINX KOMIOHEHTOB. OOBbIYHO MaTepuHcKue miaTel Micro-ATX MokHO
pa3mectuth B cranaapTHoM kopiyce ATX. Tem He MeHee, MaTepuHCKHE 1aThl Micro-
ATX, xak npaBujIo, MEHbLIE 1O pa3mepy, 4yeM 1uiatel ATX, 1 UMEIOT MEHBIIIE CJIOTOB
paciupeHus.

e ITX— dopmbakrop ITX momyumst mmpokoe pacpocTpaneHue oaroaapst CBOeMy O4eHb
KOMITaKTHOMY pa3mepy. CyliecTByeT MHOKECTBO TUIIOB MaTepuHckux miat I'TX, ogHako
00JIBIITYIO TOMYISIPHOCTH 3aBoeBall hopmbaxTopMini-ITX. DopmbaxTopMini-ITX
HCIIOJIb3YET OYEHb MaJIyl0 MOLTHOCTh, IOTOMY JUISl €r0 OXJIAXACHUS HE HYKHBI
BEHTUJIATOPBL. Marepunckas riara tuna Mini-ITX umeer tonbko oaun cnot PCI nns mutar
pacimupenus. Komnbsrotep Ha ocHOBe popmpakTopaMini-ITX MokHO HCIIONB30BaTh B TEX
cllydasix, Korja HeyA00HO HCII0JIb30BaTh OOJIBIION MM IIIYMHBIH KOMIBIOTED.

B tabnure Ha puc. 5 mpencTaBlieHbl CBEJCHUS O pa3InuHbIX popMmpakTopax.

IIpumeuanue. BaxxHo noHUMaTh paznnuus Mexay Gopmpakropamu, HOCKOIbKY popmbakrTop
MaTepUHCKOM IJIaThl OIpeneisieT popMy KopIryca KOMIIbIOTEpa, TUIT HEOOX0AUMOTO OJI0Ka
MUTaHUS U CTIOCO0 MOIKIIOYEHHSI OTAETbHBIX KOMIIOHEHTOB K Hell. HexkoTopble n3roroButenu
000pyI0BaHUsS UMEIOT coOCTBeHHBIE (hopMbakTopsl, ocHOBaHHBIE Ha cxeme ATX. Ilo atoi
MIPUYMHE HEKOTOPbIE MAaTEPUHCKUE TUIAThI, OJIOKU MUTAHUS U IPyrie KOMIIOHEHTHI ObIBAIOT
HECOBMECTHUMBIMHM CO CTaHAApTHBIMU KoprycamMu ATX.

Apxutektypsl LT

Ecnu maTepuHCKYIO TU1aTy Ha3bIBAIOT OCHOBOM KOMITBIOTEPA, TO IeHTpanbHbIN mporeccop (LI,
CPU) cuurtaercss MO3roM KOMITbIOTEPHOU cucTeMbl. C TOUKH 3pEHUS BEIYUCIUTEILHOM
MortHocTH L1, KOTOpHI 3a4acTyr0 HAa3BIBAIOT MPOCTO MPOIIECCOPOM, SIBIISIETCSl HAauboJIee
BAKHBIM 3JIEMEHTOM CHCTEMBI KOMIIbIOTEPA. B IIEeHTpanbHOM npoleccope BINOIHAETCS
OOJIBIIMHCTBO BBIYUCIUTEIBHBIX ONIEPALIU.

HII nocraBnstoTes B pa3inuuHbiX popMpakTopax, Kaxk bl U3 HUX TpeOyeT crnenuduueckoro
rHe3/la UM pa3beMa Ha MaTepuHCKOi muate. B uuciio Hanbosee NomyaspHbIX MPOU3BOAUTENEH
LIT BxogsaT Intel 1 AMD.

Pazwem (wim coker) LIIT — 3T0 MecTo moakiIroueHus mporeccopa K MaTepuHcKon mate. Hke
MIEPEYMCIIEHbl apPXUTEKTYPbl COBpEMEHHBIX pa3beMoB L1 u nponeccopos.

e PinGridArray (PGA) (cMm. puc. 1) — B apxutekType PGA KOHTaKThI HAXOAATCS Ha
oOpaTHO# cTOopoHe mpoleccopa U Berapisitorces B coket L[IT Ha maTepuHCcKo maTe ¢
UCroJib30BaHueM paszbema tuna ZIF (HyneBoe ycunue BCTaBku). TepMUH «HYJIEBOE YCUITUE
BCTaBKMW» O3HAYaeT, 4To A1 ycraHoBku LI B pa3beM wiiv rHe3/10 MaTEPUHCKOM TUIATHI
MPAKTUYECKHU HE HY>KHO IPUMEHSTh CHILY.

e LandGridArray (LGA) (cMm. puc. 2) — B apxutekrype LGA KOHTaKTbI HAXOATCS B
caMOM pa3beMe, a He Ha MPOIIECCOpE.

[IporpaMmma — 3T0 NOCIIEOBATENBHOCTh COXpaHEHHBIX KOMaH. L1 BbIONHSAET 3TH KOMaH/IbI,
PYKOBOJICTBYACH OIIPE/ICIICHHBIM HA0OPOM HHCTPYKIIUH.
CymectByer aBa Tuna HabopoB uHCTpykuumit st LI

e Komnsiorep ¢ cokpameHnbiM HabopoMm nHCTpyKIuil (ReducedInstructionSetComputer,
RISC) — B Takoii apXHUTEKType UCIOIB3YETCSs OTHOCUTEIBHO HEOOIBIIION HAOOP HHCTPYKITHIA.
Muxkpocxembl RISC cipoekTupoBaHbl TaKUM 00pa3oM, YTOOBI O4EHb OBICTPO BBIOIHATH 3TH
KOMaH/HI.

e Komnsiorep co cioxxkabiM Ha0opom uHcTpykumii (ComplexInstructionSetComputer, CISC) —
B TAKMX apXUTEKTypax UCIIOJIB3YETCs IIMPOKUN HAOOp MHCTPYKLUH, Oarogaps yeMy Kaxaas
onepanus Tpe6yeT MCHBIICT O KOJINYCCTBA TAKTOB.

B 10 Bpems kak LI BbINOTHSAET OJIMH 1IAT MPOTPaMMBI, IPYyrue KOMaH/IbI U IaHHbIE
COXPAHSIOTCS B 0C000#1 BBICOKOCKOPOCTHOM MaMsITH, Ha3bIBAEMOW KIIIIEM.



[ToBeiienue nmpousBoautenbHocTH LIT

Paznuunsie npousBoauteny LI1 70n0aHAIOT CBOM IPOAYKTHI (PYHKIUSMH, TO3BOJISIONIMMHA
MOBBICUTH Mpou3BoauTensHOCTh LII1. Hanpumep, komnanus Intel muist 3TUX 1eseid ncnoiab3yeT
texHosoruto runeprnorounoctd (Hyper-Threading). I[Ipu runeprnoTouHOCTH HECKOIBKO
(bparmenToB koja (moTokoB) BeimoHsA0TCs B L{I1 otHOBpeMeHHO.

MHorosifepHbie npoueccopbl

Oaxoagepwbiit LIN Oaro aapo 8 ogHom LT, sainonxaiowem sco oSpaboTky. Ha MatepuHCKon
NNaTe MOryT UMETHCA PA3beMbl A8 HECKONbKMX NPOUECCOPOB, YTO
NO3B0NAET COBPATL MOLUHBIA MHOTONPOLUECCOPHLIR KOMNLIOTEP.

OeyxvagepHear LN Oea anpa 8 ogHom LTI, koTopeie MoryT obpaBaTeisaTts HHDOPMaUUIo
OHOBPEMEHHO.

TpexvanepHoin LM Tpu sapa & ogrom LML 3710 ueThipexbaaepHbivi NpOUeCCop, B KOTOPOM
DTKAUEHO OOHO AOPO.

YeToipexeageprHsi LN YeToipe anpa & ogxom LN

WecTurgephbi LM WecTts spep 8 oawom LM

Bocomuaneprois LM Bocemb agep & ogHom LN

Jlnsa onepanmonnoi cucremsl oauH LI ¢ monnepxkoit Hyper-Threading npu oOpaboTke
HECKOJIbKUX MOTOKOB (hyHKIImoHupyeT kak asa L{I1. [Tporeccopsr mpoussoacta AMD st
YBEIIMYECHUSI CBOEH MTPOU3BOIUTEIILHOCTH UCTIONb3yIoT MHY HyperTransport. [lluna
HyperTransport — sTo BeIcOKOCKOpOocTHOE noaktoueHue Mexxay LIT u ceBepHbIM MOCTOM.
MormtHocts LT n3MepsieTcst ¢ TOUKH 3peHUsI CKOPOCTH U 00beMa TaHHBIX, KOTOPBIA OH MOXKET
obpabotats. Cxopocts L{II u3mepsieTcss B uMKIIax B CEKYHIY, HAPUMEP MIJIJTMOHAX [IUKIIOB B
CEKyH]ly, Ha3bIBaeMbIX Merarepiamu (MI 1), uimu MuuiHapaax [UKIOB B CEKYHY, Ha3bIBAEMbIX
rurarepriamu (I'Tm). O6veM nanHbIX, KOTOpBIH L{IT MOkeT 00padoTaTh 32 €IUHUIY BPEMEHH,
3aBHCHUT OT IIMPHUHBI CUCTEMHOM IKHBI. Ee Takke Ha3zpiBatoT UHOW LIIT miam mmHo#i qaHHbIX
rporeccopa. ¥YBeauuuB mMHUprUHy mHHbI [{I1, MOKHO MOBBICUTE TPOU3BOAUTEIIBHOCTD €I0
paboTsl. lllupuHa cucTeMHOM MMHBI U3MepsieTcs B OuTax. bBUT — 3T0 HauMeHblas eAMHULIA
M3MEPEHUS JaHHBIX B KOMIIbIOTEpE. B COBpEMEHHBIX MpoLeccopax UCHOJb3YTCS 32-
paspsaHble WK 64-pa3psiiHbIe CUCTEMHBIE IIUHBI.

[IpeBrilIeHNE TAKTOBOM YacTOTHI (Pa3roH) mpoiieccopa — MPUEM, UCIIOIb3YEeMBIil [Tl TOTO,
4yTOOBI ITpoLieccop padoTan ObIcTpee, YeM yka3aHo B ero cnenudukanuu. He pekomenayercs
WCIIOJIb30BATh PA3rOH JJIsl MOBBILICHUS POU3BOIUTEIBHOCTH KOMIIBIOTEPA, TOCKOJIBKY 3TO
MoxeT npusect K nospexaenuto LI1. ITponyck takros L1 siBnsiercs npsmoit
MIPOTUBOTIOJIOKHOCTBIO pa3rony. [Iponyck taktoB L{II — 3T0 npuem, UCHob3yeMblil B TEX
Cllydasix, Korja mpoieccop paboTaetr Ha CKOPOCTH MEHBIIIE, YeM HOMUHAIIbHAS, JJI1 SKOHOMUU
AIIEKTPOIHEPTHH UITM CHIKEHUS Harpesa. [Ipomyck TakTOB MIKMPOKO UCHOJIB3YETCs Ha HOYTOyKax
U APYTrUX MOOMIIBHBIX YCTPOUCTBAX.

[TosiBneHre HOBEHIIMX TEXHOJIOTUH B 00IACTH MTPOU3BOJICTBA MPOIIECCOPOB MPHUBEIIO K TOMY,
yt0 nipousBoauTenu L1 Hanm coco6s! yctaHOBUTH OoJiee oHoro sipa LT Ha onny
MHUKpocxeMy. MHOrosiiepHble MpoLeccopbl MPeACTaBIAI0T cO00M ABa WM 6oJiee IpoLeccopoB B
OJIHOM MHTEerpanbHOU cxeMe. B Tabnuiie Ha prUCyHKe MPEICTaBICHO KPaTKOE OTIHCAHNE
pa3Iuuuil MHOTOSIEPHBIX MTPOLIECCOPOB.

braronapst nuHTErpaiiv NPOUECCOPOB HA OJJHOM KPUCTAJUIE IOCTUTAETCS BBICOKAsk CKOPOCTh
B3aUMO/ICHCTBUS MEX/Ty HUMU. MHOTOSJIEPHBIE MPOIIECCOPHI BHIMIOJHIIOT KOMaH bl OBICTpPEE,
4eM OJHOsIIepHbIE. MOKHO paclpenenTb KOMaH bl HA BCE MPOLIECCOPHI OJTHOBPEMEHHO.
IIpoueccopsl umerot 06wt foctyn k O3V, MOCKOIBKY sSApa HAXOATCA HA OJJHOM KpUCTAaJLIe.
MHorosiepHbIi poneccop PEKOMEHIYEeTCsl UCIOb30BaTh B KOMIIBIOTEPAX, PEIHA3HAUEHHBIX
JUIS TP WIN PEAaKTHPOBAHUS (POTO- U BUJICOMATEPHAIIOB.



Bricokoe nmoTpebiaeHne eKTPOIHEPTruH MPUBOANUT K BBIJICIICHUIO OOJIBIIOTO KOJMYECTBA TEIUia
BHYTpH KopIryca. MHOTOSIEpPHBIE NTPOLIECCOPHI SKOHOMST 3JEKTPOIHEPTUIO U IPOU3BOIAT
MEHbIIIE TeIIa, YeM HECKOJIBKO OJTHOSAEPHBIX MPOIECCOPOB, TAKUM 00pa30M IMOBHIIIAS YPOBEHb
MIPOU3BOAUTEIBHOCTH U 3PPEKTUBHOCTH PabOTHI.

Hpyrum ynyumenuem LIT sBnsiercs Tak Ha3piBaeMblil OuT NX, OH ke «OUT 3ampera
ucnoyiHeHus». JlanHast QyHKIMS oOecrieunBaeT 3aluTy 00J1acTeil maMsTH, B KOTOPBIX
HaXOATCs (pailiibl ONEPAIIMOHHON CUCTEMBI, OT atak BpenonocHoro [1O (tipu ycinoBuwm, 910 3T
¢bynkuus noguepxkuBaercst OC u BKIIOUEHA B HEH).

CucreMbl OXJIaXKIECHUS

B pe3ynbpTaTe mpoXokIeHUs SIEKTPUIECKOTO TOKA MEXKY MIEKTPOHHBIMU KOMIIOHEHTAMHU
BBIJIENSIETCS TETU10. KOMITOHEHTHI KOMITBIOTEpa pabOTAIOT JIYYIIE€ B OXJIAKIEHHOM COCTOSIHUH.
be3 oTBO/A Temma paboTa KOMIIBIOTEPA MOKET 3aMeNIUTHCs. UpeamepHoe BhIJIEIICHUE TeTUIa
MOXET MPUBECTH K COOSIM pabOTe U MOBPEKIACHUIO KOMIIOHEHTOB KOMITbIOTepa. [ToaTomy
KOMIIBIOTEP JI0JDKEH B 0053aTEIHHOM MOPSIKE BKIIOYATh CUCTEMY OXJIAXKICHHUS.

Ipumeuanue. J[71s1 oXnax1€HUSI KOMIOHEHTOB MCIOJIB3YIOTCS CUCTEMbI aKTUBHOTO U
MaCCUBHOTO OXJIAXKeHUs. /|15t paboThl CHCTEMBI aKTUBHOTO OXJIAXKACHUS TpeOyeTcst
AIIEKTPOIHEPTHS, a IJIsl TACCUBHOTO OXJIAXKCHUS — HET.

YBenuueHue moToka Bo3yxa B KOPITyce KOMIBIOTEpA MO3BOJISIET OTBECTH OOJIBINE TeTlIa.
Cucrema aKTUBHOTO OXJIAXKICHUS BKITFOYACT BEHTHIISITOPHI BHYTPH KOPITYCa, KOTOPHIE OTBOIAT
W3 HEro Topsuuil Bo3ayx (cM. puc. 1). s yBerudeHus: MoToKa BO3yXa B HEKOTOPBIX KOPITycax
YCTaHABIMBAIOT HECKOJIBKO BEHTUWIATOPOB — OJIMH BEHTWIATOP 00ECIIEYNBAET IPUTOK CBEKETO
BO3/yXa, a IPyroi BhIIYBAET rOPSAYMA BO3yX HAPYKY.

LT Bergensier ouenb MHOTO Teruia. st orBoaa temia ot LT Ha Hero yctaHaBiIMBaKOT paguaTop,
KaK Moka3aHo Ha puc. 2. Paguarop uMeeT 60IbIIYIO MIIOMIA/b C METAJUIMYECKUMU
TEIUIOOTBOIAMH JIJISl pacceuBaHus Teria. Takoe oxJiaxkaeHne Ha3bIBAeTCs MAaCCUBHBIM. Mexay
pamuatopoM u L{IT HanocsT Tepmomnacty. OHa MO3BOJISIET YBETHYUTH dPPEKTUBHOCTH
termooOMena mexay LT u paguatopom, 3anostHsist co00it TF00bIe MeTbYalIIme 3a30PHI.
Muorosnaepubie LT win npoieccopbl ¢ MOBBIIEHHONW TAKTOBOM YaCTOTOM BBIACIISIIOT HAMHOTO
Oombiie Teria. BeHTUisTop 00bIYHO YCTaHABIMBAIOT MPSMO HA PaJUaTOp, KaK MOKa3aHO Ha
puc. 3. BeHTHWIATOp OTBOIUT TEILJIO OT METAITMYECKUX pedep panuatopa. Takoe oxnaxaeHue
HA3bIBAETCS aKTUBHBIM.

[Ipoune KOMIIOHEHTHI TaKXKe MOTYT ObITh MOBPEK/ICHBI B PE3yJIbTaTe MeperpeBa 1 3a4acTyro
OCHAIIAIOTCS BEHTHIIATOPaMHU. Y OOJIIIMHCTBA BUICOAIAITEPOB UMEETCSI COOCTBEHHBIN
npoueccop (rpadudeckuii nmpoueccop, graphics-processingunit, GPU), koTopslii Takxke
BBIJIEIISIET MHOTO Teruia. HekoTopeie BUaeoaanTepsl OCHAIIAIOTCSA OJHUM WIIH HECKOJIbKUMHU
BEHTHIIATOpaMH (CM. puc. 4).

B xommbroTepax ¢ 4pe3BbIYatHO OBICTPHIMU LIEHTPAIBHBIMU U IpadUuecKUMU MpoIieccCopamMu
MO>KET UCIOJIb30BaThCSl CUCTEMA BOSTHOTO OXJIaKICHHS, KaK MoKa3aHo Ha puc. 5. Ha
MIPOLIECCOPe pa3MeIaeTcsl MeTAIIMUecKas IIaCTUHA, U Yepe3 €€ BEPXHIO YacTh
MIPOKAYMBAETCs BO/Ia, COOMparoIas BeipadaThiBaeéMoe MpoiieccopoM Termo. Boaa mogaercs B
paanaTop, OXJIaXKIaeTcs BO3AYXOM U 3aT€M BO3BpaIaeTcs 00paTHO.

Bentunstopsr LI uznatotT MHOTO ITymMa ¥ MOTYT pa3pakaTh MOJIb30BaTelNs, KOTIa pabOTaloT Ha
BBICOKMX 000poTax. ATbTepHATUBON BEHTHWIISITOPHOU cucteMe oxnaxaenus L1 seusercs
CUCTEeMa TeIUIOBBIX TPYOOK. B repMeTHyHOM TEMIOBOM TpyOKe HAXOAUTCS KUAKOCTh, KOTOpas
[UKITNYECKH UCTIApSETCs M KOHJCHCUPYETCS.

I13y

KOMHLIOTep OCHAIIACTCA pa3JIMYHbIMU TUITAMU ITAMSTH. O,Z[HaKO HECMOTPA Ha pas3iniyud JaHHBIC
BO BCCX THUIIAX MaMATH XPAHATCA B BUIC OaiiToB. baiit — 310 OJHa U3 CAUMHUIL HH(prBOﬁ



nH(OpMAaIINH, IPEACTABIIAIONICH OYKBBI, YMClia U CHMBOJIBL. B yacTHOCTH, OaiiT peacTaBiser
co0oii 60K U3 BOCBbMH OMTOB, XPAaHSIIUXCS B IAMSITH B BUC HYJIEH U €TUHHIL.

BaxxHbIM KOMIIOHEHTOM KOMITbIOTEPA SIBISIETCS IOCTOSIHHOE 3arnoMuHaroniee ycrponcrso (I13VY).
Muxkpocxemsl [13Y HaxoaaTCs Ha MaTEpUHCKOM IJIaTe U HAa IPYruX NEYaTHbIX Iulatax. B Hux
coJziepkarcss KomaHabl, K KoTopbiM LIIT MoxeT nomyunts HenocpeacTBeHHbIN gocTyn. K
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Tunw N3y

mn3ay

Mukpocxasmu M3Y TONLKO ANa UTaHHs, oMo
JANUCEOMOTCR B MUKPpOCxomMe M3V va
NPOoMooOacTne . Oanso 0 MMKpocxasme MY
HENBIA CTEPRCTH WNKH NEPerMocaTh. MUK pocxoesbl
LDHOrS THOAD ARNEOTOR YO TN OULLIMAMM

Baxxao otmeTuTh, uTo MukpocxemMsl [13Y coxpaHstoT Bce TaHHbBIE, TaKe €CITH KOMITBIOTED
OTKJIFOUEH. DTH JIaHHBIE HE YJACTCS IPOCTO CTEPETh UM U3MEHUTD.

IIpumeuanue. 113V nHoT/Ma HA3BIBAIOT MUKPOTIPOTPAMMHBIM 00ECTICUCHHEM WIIH MPOIITUBKOM.
DTO HE COBCEM TOYHO, TIOCKOJIBKY MUKPOIIpOTpaMMHOE obecrieuenne — 310 10, koTopoe
xpaHutcs B Mmukpocxeme [13Y.

Buneonoptsl 1 kabenu AJ1si HOAKIIOUEHUS] MOHUTOPA

Buneonopt ucnomnb3yeTcst Ui MOAKIOYEHUSI MOHUTOPA K KOMIIBIOTEPY C MOMOIIIbIO Kales.
BuneonopTs! 1 kabenu A1 NOAKIIOYEHHU MOHUTOPA EPEAl0T aHAIOTOBbIE CUTHAIBI,
1U(POBbIE CUTHAJIBI UJIM CUTHAJIBI 000uX BUA0B. KoMbroTepsl — 1udpoBbIie YCTPOMUCTBA,
co3zgaroiue uppoBbie CUTHAIBL. OTH HU(POBBIE CUTHAIBI HAMPABISIOTCS B TpadUUECKYIO
iary, OTKyza neperarTcs mo kademto Ha mudpoBoit MoHuTOp. LludpoBsie cUrHambl MOKHO
TaKXe peodpa3zoBaTh B aHAJIOTOBbIE C IOMOIIBIO TpapUUECKON IIIaThI, a 3aTeM MepeaTh Ha
aHaJoroBbIii MOHUTOP. HU3KOE KauecTBO M300paskeHHsI — 3TO pe3ybTaT Ipeodpa3oBaHus
1M(pPOBOro CUTHAIA B aHAJIOTOBbIM. MOHUTOP U Kalellb [J1s €ro MoAKI0YEHus,
[OIIep>KUBAOLIKE HU(POBbIE CUTHAIIBI, 00eCIeurBatOT 00Jiee BEICOKOE KaUYeCTBO M300paXKeHus
10 CPABHEHUIO C MOJICP>KUBAIOLIUMH TOJIBKO aHAIOTOBbIE CUTHAJIBI.

Cy1iecTByeT HECKOJIBKO TUIIOB BUJICOIIOPTOB U Pa3bEMOB:

o Iludposoii Buneounrtepdeiic (DVI) (cum. puc 1) — pazvem DVI Genoro npera 00bIYHO
BKJIFOYAET 24 KOHTaKTa (TpHU psJia 10 BOCEMb KOHTAKTOB) JUIs Iepejad u(poBoro
cUrHana, 4 KOHTaKTa Jils epejaud aHaJoroBOro CUTHANA U INIOCKUH KOHTAKT, KOTOPBIN
Ha3bIBaeTcs MmMuHOU 3a3emienus. Kak npasuiio, DVI-D o6pabateiBaeTt TOIbKO UPPOBBIE
curHainel, a pazbeM DVI-A — tonbko ananoroseie. B DVI npumensiercs AByXkaHalbHbIH
uHTepQeiic Ui co31aHus IBYX IPYII KaHAIOB Nepe/laul JaHHBIX, KOTOPbIE CIIOCOOHBI
nepeaaBaTh HUPPOBBIE BUIEOJAHHBIE CO CKOPOCTHIO cBbIme 10 I'out/c.

o Pa3vem DisplayPort (cm. puc. 2) — unrepdeiic, pa3paOoTaHHBIN JUIs 10 IKITIOUYCHHS
BBICOKOTEXHOJIOTMYECKMX KOMITBIOTEPOB M MOHUTOPOB JUIsl pabOTHI € rpaduKoi, a Takxke
JUTSL TIOJIKJTFOUEHUS] KOMIIOHEHTOB U 9KPaHOB JOMAIIHUX KHHOTEATPOB. DTOT pa3beM UMEET
20 KOHTaKTOB U MOXKeET OBITh MCIOJIB30BAH JJIS TIepelauu ayauo, B0 WK OOOUX THUIIOB
nanHbIX. DisplayPort moanepxuBaer nepenady BUICOJaHHBIX HAa CKOPOCTH 10 8,64 I'6ut/c.

e MiniDisplayPort — 6osiee kommnaktHast Bepcus pazbeMa DisplayPort. On rcnonb3yercs B
untepdeiicax Thunderbolt 1 u Thunderbolt 2.



HDMI — myneTumenuitabiii nHTEp(dEc BBICOKON Y€TKOCTH, pa3pabOTaHHbIH CIIeIaIbHO
JUIsL TEIEBU30POB BBICOKOH ueTKocTH. OHAKO €ro XapaKTepUCTUKU Nepeaad nu(poBoTo
CUTHAJIA CJIEJIAIU €r0 OTJIMYHBIM KaHAWJaTOM Il YCTAHOBKU HA KOMIIbIOTEPHI.
CymectByet n1Ba pacrpoctpaneHHbIX Thma kadeneir HDMI. [lonHopasmepHblii kabenb
HDMI tuma A — cTanmapTHbBIN Kabenb s TOAKITIOYSHHS ayH0- U BUACOYCTPOUCTB.
Ka6ens miniHDMI tuna C ucnonb3yercst j1st MOAKIIOYSHNUS HOYTOYKOB U TIOPTaTUBHBIX
YCTPOMCTB, TAaKMX Kak rutanmersl. Pazsem tuna C, n300pakeHHbIH Ha puc. 3, MEHbIIE
pazbema tuna A u uMmeeT 19 KOHTaKTOB.

Thunderbolt (cm. puc. 4) — B unTepdeiicax Thunderbolt 1 u Thunderbolt 2 ucnonb3yercs
amantep MiniDisplayPort (MDP), a B uarepdetice Thunderbolt 3 — pazsem USB-C.
Pazbem VGA (cMm. puc. 5) — pazbeM JIsl epeiaun aHaJIoroBOTo BHICOCUTHANA. B HeM
uMeercs 3 psija KOHTaKTOB, BCero KOHTakToB 15. MHorma ero HassiBatoT pazsemom DE-15
nmu HD-15.

Pa3zbembl RCA (cMm. puc. 6) — Takue pa3beMbl BKIIOYAIOT IIEHTPAIbHBIIH IITEKEP,
OKPY>KEHHBIN 000/IKOM, M UCIIOJIb3YIOTCS IS IIepelaul ayAuo WK Buaeo. YacTo pazbembl
RCA Brimyckatorcs rpynnamu 1o Tpu. JKenTelil pa3beM 0TBEYaeT 3a nepeaavy BUJIEO, a
KpacHbIN 1 Oeblii peiHa3HaueHbl I JIEBOTO U MIPABOr0 KaHAJIOB ay/IMOCUTHAJIA.
Pa3zbem BNC (cM. puc. 7) — CIIyXKHT 151 TOIKITFOYCHHUST KOAKCHATTBHOTO KabeJIst K
YCTPOICTBAM C MOMOIIBIO0 YETBEPTHOOOPOTHON cxeMbl NoAkItoueHus. Pazbembr BNC
MCIOJIL3YIOTCS JJIs Iepeiaud HU(POBOTo UM aHAJIOTOBOTO ay/IMO WU BUEO.

Pa3zbem Din-6 — umeer 6 KOHTAKTOB M, KaK MPABHJIO, UCIIOJIB3YETCS TS TIepeaadn
aHaAJIOrOBOTO ayAHo0, BUJEO U MUTAHUA Ul KaMep cUCTEeM 0€30MacCHOCTH.

BecnipoBoaHoii nHTEPdEiic — 00BIYHO TPEOYET MMOAKITIOYEHHS JOTIOTHUTETBHBIX
HepeIaTInKOB K MOHUTOPY MJIH TEJIEBU30DY.

Ipumeuanue. K ycrapesmunm criocodam MoAKIFOYEHUSI MOHUTOPOB OTHOCSTCS KOMITO3HTHBIN
kabenw/kadens RGB niu S-Video.

[Ipoune nmopTel U Kabenu

Ilepes MOPThI BBOAA-BBIBOJd KOMITBOTCPA IO AKIHOYAOTCSA Hequ)eprIHHe YCTpOﬁCTBa, TAaKHeC
KaK IMPUHTCPLI U CKAHCPHI, 4 TAKIKC CbEMHBIC HAKOITUTCIIN. ITomumo PaCCMOTPCHHBIX paHEC
TIOpTOB U I/IHTep(beI\/’ICOB, KOMIIBIOTEP MOXKET OBITh OCHAIICH APYTrUMU IOPTaAMH.

IMopt PS/2 (cMm. puc. 1) — ucnosb3yeTcs Ais MOAKIIOYCHHS K KOMIIBIOTEPY KIIaBHATYPbhI
i M. [Topt PS/2 — 6-konTakTHBIN pazbem mini-DIN. Pa3beMsl 11 kimaBuaTypsl 1
MBIIIIH, KaK [TPABUJIO, UIMEIOT pa3HbIe 11BeTa. ECu MOpThl HE MMEIOT IIBETOBON MapKHUPOBKH,
PSIOM C KaX/IbIM U3 3TUX IMOPTOB HAXOAUTCS M300pakeHUe KIIaBUATYPhl MM MBIILIH.
AyanonopTsl (CM. pUC. 2) — UCTIONB3YIOTCS ISl MTOAKIIOUSHHS ayANOYCTPOHCTB K
KOMIBIOTEPY. AHAIOTOBbIE Pa3beMbl 0OBIYHO BKITFOUAIOT JIMHEHHBIN BXOJT TS
MOJIKJIIOUYEHUS BHEIITHETO0 HCTOYHMKA 3BYKa (HAaIpUMep, CTEPEOCUCTEMBI), pa3beM s
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MUKPO(DOHA U Pa3bEMbI IMHEHHBIX BBIXOJIOB JIJIS TIOKITFOYCHUS TUHAMUKOB N
HayIHUKOB. Taxke UMEITCs MOPTHI BBOJIA M BBIBOIA M (poBoro curHana. OHu
WCTIOJIL3YIOTCS JJIs TIOAKITFOUEHUS ITU(POBBIX UCTOYHUKOB M YCTPOMCTB BBhIBOAA. Takue
pa3beMbl U KaOel CIy)XaT JJIs Iepelaud CBETOBBIX HMITYJIECOB ITOCPEICTBOM
OTITOBOJIOKOHHBIX KaOeJei.

Hrposoii nopt/MIDI (cM. puc. 2) — UCTIONB3yeTCs ISl TTOAKIFOUCHUS JPKOUCTHKA HITH
ycrpoiicTa ¢ uarepdericom MIDI.

Cerenoii mopt Ethernet (cm. prc. 3) — ceTeBo MOPT, KOTOPBIN TAK)KE HA3BIBAIOT
pazveMoM RJ-45. OH nMeeT 8 KOHTAKTOB U UCIIOJIb3YETCS JUIs IOJIKIIOYEHUS YCTPOICTB K
cetd. CKOpOCTb MOAKIIOUEHHUS 3aBUCUT OT TUIIA ceTeBOro nopra. CymiecTByeT iBa
pacnpoctpaneHHbix crangapra Ethernet: FastEthernet (nu 100BASE) st nepenaun
naHHbIX Ha ckopocTH 10 100 Mout/c u GigabitEthernet (1000BASE) nnst nepenaun
naHHBIX Ha ckopocTH 10 1000 MouT/c. MakcumanbHas anvuHa cereBoro kabens Ethernet
cocrasiser 100 m.

IHopts1 1 kabean USB — yHuBepcanbHas nocnenosarensHas muHa (USB) npeacrasnser
co0oi1 cranapTHEIN UHTEpdelic, yepe3 KOTopbli neprudepuiiHbie ycTpolcTBa
TOIKITIOYAIOTCS K KOMITbIOTEpY. YcrpoiictBa USB moanepkuBaOT BO3MOXKHOCTH TOPSTUEi
3aMeHbI. JTO 03HAYAET, YTO MOJIb30BATENN MOT'YT MOJKIIIOYATh U OTKIIOYATh JaHHbIE
YCTPOMCTBA, KOT/1a KOMITbIOTEp BKItOUeH. Pazbemamu USB ocHalieHbl KOMIIBIOTEPHI,
(dhoToanmapartel, MPUHTEPHI, CKAHEPHI, YCTPONCTBA XpaHEHHUS TAHHBIX U MHOTHE JAPYTUe
anekTpoHHbIe ycTpoiicTBa. Konmertparop USB ucnonb3yercs st MOAKITIOYSHUS
Heckosbkux ycTpoirictB USB. Onun mopt USB koMmbroTepa MOXKET Mo Iep>KuBath 10 127
OT/IECIBHBIX YCTPOUCTB C MOMOIIBIO MHOXKeCTBa KOHIIeHTpaTopoB USB. HexoTopsie
YCTpPOMCTBA MOTYT TaK)Ke MOIy4yaTh nuTanue yepes nopt USB, 4yto ycTpanser
HE0OX0IMMOCTh BO BHEIIHEM MCTOYHUKE MTUTAHMUSL.

[Tponycknas cnocobnocts mopta USB 1.1 coctaBnser 12 MOuT/C B pesxumMe MOTHOM
ckopoctu # 1,5 MOuT/c B pexxume HU3KOM CKOpocTH. MakcuMmanbHas juyimHa kaoens USB
1.1 cocraBnsier 3 M. MaTepdeiic USB 2.0 obecieunBaeT CKOPOCTh Mepeaadn JaHHBIX,
KOTOpasi MOKET coCTaByATh 10 480 MOuT/c. MakcumainbHas anuHa kabdens USB 2.0
cocTtapiisieT 5 M. MakcumaibHas CKOPOCTh Iepeauu JaHHbIX ycrporictBamu USB
omnpenensercs KOHKpeTHbIM moptoM. MuTepdetic USB 3.0 mo3Bosser nepenaBarh JaHHBIC
co ckopocthto 10 5 ['out/c. USB 3.0 06paTtHO cOBMECTUM ¢ O0Jiee paHHHUMU BEPCUSIMU
atoro unrepdeiica. s kadens USB 3.0 He cymiecTByeT onpeieIeHHOM MaKCUMaIbHOM
JUIMHBI, OJJHAKO OOILIENPUHATAS €ro JJIMHA COCTABISIET 3 M.

IlopTel u kab6eau FireWire — FireWire npencrasiisieT co60il BHICOKOCKOPOCTHOM
uHTepdeiic, Mo IepKUBAIOLINNA BO3MOXKHOCTb rOpsiueii 3aMeHbI U UCTIONIb3YeMbIH JUIs
MOJIKIIIOUEHUS TIepu(epuitHbIX yCTpOICTB K KomnbioTepy. Onun nopt FireWire
MOAJIEPKUBAET 10 63 ycTpoiicTB. HekoTopble ycTpolicTBa MOTYT TaKKe I0JIy4aTh MUTAHHUE
yepe3 nopt FireWire, uTo ycTpaHseT HEOOXOIUMOCTh BO BHEIITHEM MCTOYHUKE NMUTaHUs. B
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FireWire ucnosnp3yercs crannapt MHCTUTYTa HHKEHEPOB T10 SJIEKTPOHUKE U
anekrporexuuke (IEEE) 1394; stoT nntepdeiic taxke nzBecrex kak i.Link. MacTUTYT
IEEE 3annMaeTcst BHIITYCKOM ITyOJIMKALUI M CO3AaHUEM TEXHOJIOTUYECKUX CTAHIAPTOB.
Crangapt 1394a nomnepxuBaeT ckopocts nepenaun 10 400 Mout/c mist kabenst IIMHON
4,5 m unu menee. i 3TOro cTaHAapTa UCMOJb3yeTcs 4-KOHTAKTHBIM WM 6-KOHTAKTHBIN
pazvem. Cranmapt IEEE 1394b (Firewire 800) moanepkuBaet 60jee IMUPOKUAN JHAMTA30H
MOAKIIIOUEHUH, BKIII0Yasi HedKpaHUpoBaHHYto BUTYI0 nnapy (UTP) kareropuu 5 u
ONTUYECKOE BOJIOKHO. B 3aBUCUMOCTH OT MCIIOJIb3yEMOTO HOCUTESL, [TOAJIEPKUBAIOTCS
CKOpOCTH Tiepeiayn JaHHbIX 10 3,2 ['6ut/c Ha paccrostann 100 M uiu MeHee.

Kaoean eSATA — ucnons3yrorcst 1iis noAxitodeHus yctpoiicte SATA k unrtepdeiicy
eSATA ¢ momompo 7-KOHTaKTHOTO Ka0ells IS epeladun JaHHBIX. DTOT Ka0elb He
obecrnieunBaet noaavy nutanus Ha ycrpoiictBo SATA. [{ns aToro ucnonb3yercs
OT/IeIbHBIN KaOeslb MUTaHUS.

Ipumeuanue. K 1pyrum nopram oTHOCSATCS MOCIEN0BATENbHbIE TOPTHI, ApaJIEIbHbIE MOPThI
1 MOJIEMHBIE MTOPTHI.
AnanTtepsl 1 KOHBEPTEPHI

CCFOI[HS[ B MUPEC CYIIECTBYECT 00JIbIIOE KOJIMYECTBO CTaHJapTOB IMOAKIIOYCHUA. MHorue U3 HuX
COBMECTHUMBI, OJJHAKO IJIs1 5TOI'O H€O6XOI[I/IMBI CricnualbHbIC KOMIIOHCHTbI, KOTOPBIC
HAa3bIBAIOTCA aJallTepaMu UJIKW KOHBCPTCPpaAMHU.

AjanTep — KOMIIOHEHT, 00eCIeunBarONIuil (U3HMIECKOE MOJKITIOUEHUE ABYX Pa3TUIHBIX
TeXHOJIOTHYeckux pemenuit. Hanpumep, anantep DVI-HDMI. Anantep MoeT ObITh
WCIIOJTHEH B BUJIE OJIHOTO KOMITOHEHTA WJIM B BUJIE KaOeJIsl C pa3HbIMH pa3beMaMu Ha
KOHIIaX.

KonBepTep — BBINONHAET Ty K€ (YHKIHNIO, YTO U aIaliTEP, OJHAKO CIYKUT AJIs
peoOpa3oBaHMs CUTHAJIOB M3 OJTHOTO BHJIA B Apyroil. Hampumep, ¢ momoiisio KoHBEpTEpa
USB 3.0-SATA >xecTkuii JUCK MOYKHO HCIIOJIh30BaTh B KQ4eCTBE (IAII-TUCKA.

Ha poinke cerous npeacTapiieH MUPOYaiinii BEIOOP pa3InyHbIX aIaliTEPOB U KOHBEPTEPOB.

Anantep DVI-HDMI — cnyxuTt nns noaximtouenus moautopa HDMI x nmopty DVIL
Ananrtep DVI-VGA (cMm. puc. 1) — ciyxut st nokiroueHus kadens VGA k mopry
DVI.

Anantep USB A-USB B — cayxut s noaximouenus nopta USB A k mopty USB B.
Ananrtep USB-Ethernet (cm. puc. 2) — ciayxur s noakirodenus kadens Ethernet k
nopty USB.

Ananrtep USB-PS/2 (cm. puc. 3) — CIiyXuT 1S TOIKITFOUCHUS KIIABHATYPHI HITH MBIIIH
USB k nopty PS/2.

KonBeprep HDMI-VGA — ciyxut 11 npeoOpa3oBaHus BBIXOAHOTO curHaina VGA
komIbroTepa B curiasl HDMI st noaxmtouennss monuropa HDMIL

Kongeptep Thunderbolt—-DVI| — cinyxxut 11 npeobpa3oBanust BUaeocUrHana
MiniDisplayPort B Buneocurnan DVI ais noaxmtodenus monutopa DVIL
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YcrpoiicTtBa BBOAA

YCTpoicTBO BBOJIAa UCIOIB3YIOTCS JUIsl BBOAA JAHHBIX MJIM KOMAH] B KOMIIBIOTED.
Hwuxe npusenensl npuMepsl yCTPOKUCTB BBOJA.

o KuaaBmarypa u Mbimb (cM. puc. 1) — Hanbosiee pacipocTpaHeHHBIE YCTPOICTBA BBO/IA.
KnaBuarypa ucnosab3yercs /uisd BBO/Ia TEKCTOBBIX KOMAH/I, @ MbIIlIb — JUISl B3aUMOJIEHCTBUS
¢ rpaduyecknm nHTEpdeiicom monp3oBatens. Ha HOyrOykax Takxke ecTh CEHCOPHBIC
MaHeJH, KOTOpble 00ecreunBat0T BCTPOCHHbBIE BO3MOYKHOCTH MBIIIIH.

e CeHcopHble IKpaHbI (CM. pHC. 2) — MPEACTABISAIOT COOO0# SKpaHbI, YyBCTBUTEIbHBIC K
KacaHUIO U HaxkaTuio najgbiamu. KoMiprorep noiaydyaer KoMaH/ibl B 3aBUCUMOCTH OT MECTa
9KpaHa, Ha)KaToro MOJIb30BaTEIIEM.

e Jl:koiicTKH U reiiMnaabl (cM. prc. 3) — ycTpoiicTBa BBOJA ISl KOMITBIOTEPHBIX Urp. C
MTOMOIIBIO TeMITIajia MOJIb30BaTENb YIIPABIISIET IBUKEHUSIMU B UTPE U U3MEHSET 00JacTh
0030pa UrpoBOro MpocTpancTra. [is 3Toro Ha reiimIiae UMEIOTCsl HEOOIBIITNE CTUKU U
HECKOJIbKO KHOIOK. Ha MHOTHX refiMmajax TakXe eCTb TPUITEPhl, OTCIEKUBAIOIINE CUITY
Haxatus. /|11 aBuacuMyasTOpOB U MOJOOHBIX UT'P TAK)KE UCTIOIB3YIOTCS JKOMUCTUKH.

o Iudposbie poToannaparsl U BUIeOKaMepPhI (cM. puc. 4) — HCHOIB3YIOTCS IS
CO3JaHMsI U300paKeHUH, KOTOPhIE MOKHO COXPaHUTh, 0TOOPa3nTh, HareyaTaTb UIU
oTpefakTHpoBaTh. [loKI0uaeMble UM BCTPOCHHbIE BEO-KaMephl MO3BOJISIOT CHUMATh
BHJIEO B P&KHMME PEAILHOTO BPEMEHHU.

e CkaHepbl (CM. prcC. 5) — MO3BOJIAIOT MEPEBOIUTH H300PaKEHUS UM JOKYMEHTHI B
nudposoit popmat. OmmdpoBaHHOE M300paKEHUE COXpaHIETCs B BUIE (aiiyia, KOTOPhIi
MO>KHO 3aT€M MPOCMOTPETh, pacreyaTaTb I U3MEHHUTb. Y CTPONCTBO ISl CYUTHIBAHUS
ITPUX-KOJIa — 3TO PA3HOBHUJIHOCTh CKAHEPA, CYUTHIBAIOLIETO YHUBEPCAIBHBIN KOJI TOBApA.
OTH yCTPONCTBA IIMPOKO UCIOIB3YIOTCS JUISl TOJTYUYEHUSI CBEACHUM O IIEHE U CKIaJCKUX
3amnacax.

e I'paduueckue niaaHmeTsl (IUruTAl3ephl) (CM. prc. 6) — Takue YCTPONCTBA MO3BOJISIOT
KOHCTPYKTOPY MJIU XYA0XKHHUKY CO3[1aBaTh YEPTEKU, U300paKeHUS WIH JIpyTHe
MIPOU3BENICHHUS C TIOMOIIBIO CTUIIYCAa — MHCTPYMEHTA, HAIIOMUHAIOLIEr0 KapaHal, — Ha
MMOBEPXHOCTHU, KOTOpasi paclo3HaeT kacanue cTuiryca. Hekotopsie rpaduyueckue miaHmeTb
MMEIOT HECKOJIBKO TUIOCKOCTEN UM CEHCOPOB, YTO MO3BOJISIET CO3AaBaTh TPEXMEPHBIE
MO/IENH, TIepeMeNtasi CTUIYC B BO3AyXE.

e YcrpoiicTBa OHOMETPHYECKOH MIAeHTHPUKALUH (CM. pHC. 7) — CIIyKaT JIJIs
UICHTU(DUKAIIMY TOJIH30BATENIs 0 YHUKAIBHBIM (DPU3NYECKUM XapaKTepUCTUKaM, TAaKUM
KaK OTIIeYaTOK Majblia UK royoc. Ha MHOruX HOyTOyKax HMEIOTCSI BCTPOCHHbBIE CKAaHEPhI
OTIEYATKOB NaJbIEB JJI1 aBTOMATUYECKOI0 BX0OJla B CUCTEMY YCTPOUCTBA.

e YcTpoiicTBa UTeHHS CMAPT-KapPT — TaKHUe YCTPOMCTBA BBOJA OOBIYHO HCIIONIB3YIOTCS HA
KOMITbIOTEpax JJIsl ayTeHTU(UKALUU MoJib3oBaTeseid. CMapT-KapTa MOXKET ObITh pa3MepoM
C KpeIuTHYIO KapTy. B Hee BCTpoeH MUKPOTIPOLIECCOp, KOTOPBIA OOBIYHO HAXOTUTCS MO
[1030JI0YE€HHON KOHTAaKTHOM IUIOIIAIKOW Ha OJJHOM U3 CTOPOH KapThI.

KVM-nepekntouarens (Keyboard, video, mouseswitch) — 310 060opynoBanue, ucnonb3yeMoe
JUIsl YIIPABJIEHUS HECKOJBKMMH KOMIIBIOTEPAMH C IOMOLIBIO OJTHOTO MOHUTOPA, KJIIABUATYPBI U
MbIiu. Ha npeanpustusx ucnosns3osanne KVM-nepekintodyareneil mo3BoJisseT OpraHu3oBaTh
9KOHOMMUYHBIN OCTYI K HECKOJIBKUM cepBepaM. Ilonp30BaTeny JoOMaIHUX KOMIIBIOTEPOB MOTYT
ncnoJsb3oBate KVM-nepexinrodareny s 5JKOHOMUM MECTA, KaK IM0Ka3aHO Ha PUCYHKE §,
MTOAKIIIOUYAsl HECKOJIBKO KOMIIBIOTEPOB K OJHOMY MOHUTOPY, KIaBUAaType U MBIIIH.

bonee HoBeie Mogenu KVM-nepekntodareneil o3BoJIsA0T NOAKI0YaTh yerpoiictBa USB n
JUHAMUKHU K HECKOJBKUM KoMmnbloTepaM. Kak mpaBuio, HaxaB kHOnKy Ha KVM-
MIEPEKIIIOYATEIIE, NI0JIB30BATEb MOXKET NEPENTH € OJTHOTO MOJKIFOUEHHOTO KOMIIBIOTEPA Ha
npyroi. Hexkoropble Moenn nepexrouaTesiell OCyueCTBIIAIOT IEPEXO ¢ OJTHOTO KOMIIbIOTEpa
Ha JApYyroil pu Ha)KaTUU MOJIb30BATENIEM ONPEAEIEHHOTO COUETAaHNUs KIaBUIl Ha KJIaBUaType,
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nanpumep CTRL > CTRL > A > BBO/I a5t paGoThI C IEPBBIM MOAKIIOYEHHBIM KOMIIBIOTEPOM
u CTRL > CTRL > B > BBO/ s niepexo/ia Ha CIEIYIOIIHA KOMITBIOTE.

YcrporicTBa BEIBOJA

VY cTpoiicTBO BBIBOIA HCIIOIB3YETCS IS IPEACTABICHHS MOJIb30BATENI0 HH(pOpMAIK U3
KOMIIBIOTEPA.

MOHHTOPBI ¥ IPOEKTOPBI — OCHOBHBIE YCTPOICTBA BbIBOAA KOMITbIOTEpA. CyIIECTBYIOT
pa3jInYHbIE TUIIBI MOHUTOPOB. BaskHelee paznuune Mex1y STUMH TUIIAMHU COCTOUT B
TEXHOJIOTHUSIX, UCTIOJIb3YEMBIX JIJISl CO3JIaHUS N300PaKCHHS:

Kuakoxpucrammueckuii 3xkpan (LCD) — mmpoxo ncnosb3yercs B IIIOCKUX
MOHHUTOpax U HOyTOykax. OH COCTOUT U3 JBYX MOJSPU3ALMOHHBIX (QUIBTPOB, MEXKIY
KOTOPBIMH HaXOUTCS KUIKOKPUCTAIUIMYECKUN PACTBOP. DIEKTPUUECKUN TOK
OPUEHTHUPYET KPUCTAIIIIBI TAKUM 00pa3oM, 4TOObI OHU MPOIYCKAIHN CBET UJIU HE
npornyckanu ero. B pesynabrare n3o0OpakeHue co3iaercs 3a CUeT TOro, YTo CBET MPOXOJUT B
OJIHUX 00JIaCTSAX U HE MPOXOAUT B Apyrux. KuaKoKpUCTaUIMUECKUE SKpaHbl ObIBAIOT ABYX
BHJIOB: C aKTUBHOUW MaTPHIIEH U C MACCUBHOW MaTpUIIeh. DJIEMEHTaMH aKTUBHON MaTpPHIIbI
aBIsAI0TCs TOoHKOTUIeHOUHble TpaH3ucTopsl (TFT). Texnonorus TFT no3posnser ynpaBiasiTh
Ka)KJIbIM MTHUKCEIeM, 00ecrieurBasi OUeHb pe3Kue IIBETHbIE H300pakeHus. DKpaHbl €
MACCUBHOM MaTpHIIEH CTOST JIelIeBIie, HO HE 00eCIeurnBalOT TAKOTO e BHICOKOTO YPOBHS
yrpaBieHus: H300pakeHneM. DKpaHbl ¢ TACCUBHBIMU MaTPULIAMU OTHOCUTEIILHO PEAKO
WCIIOJIB3YIOTCS B HOYTOYKaX.

Ceeromnoansiii 3xpan (LED) — npezcrasinsier co00il KUAKOKPUCTAIINYECKUI dKpaH, B
KOTOPOM HCIIOJIB3YETCSl CBETOUOIHAS 3aHS TIOJICBETKA JUIsl OCBEIEHUSI MOHUTOPA.
CBeTtomoiHBIE SKpaHbl 001a1al0T 00J1ee HU3KUM PacXoI0OM SHEPIHU MO CPAaBHEHUIO CO
CTaHJAPTHOU IOJICBETKOM KUIKOKPUCTAIUIMYECKOTO IKPaHa, IO3BOJIAIOT CACIATh MIAHEIb
TOHBLIE, JIETYE U spYe U 00€CIEUNBAIOT ONTUMAJIbHYI0 KOHTPACTHOCTb.

JKpaH Ha opranunuyeckux ceeroauoaax (OLED) — B Hem ucnosib3yeTcs clion
OPraHMYECKOI0 MaTepuana, KOTOPBIA IIPA BO3ACHCTBUU JICKTPUUYECKOTO TOKA U3JIy4aeT
cBeT. JlaHHas TeXHOJIOTUs o0ecreyrBaeT HHIMBUAYaIbHOE CBEUEHUE KAXKI0TO MMUKCEIs,
Osaroaapst yemy Mo3BOJISIET 1OCTUYb 00JIee HACBIIIEHHBIX YPOBHEH YepHOTO 1[BETA 10
CPaBHEHHIO C OOBIYHBIM CBETOAMOIHBIM IKPAHOM. DKPaHbl HA OPraHMYECKUX CBETOJHOAAX
TaK)Ke TOHBLIE U JIErye, YeM OObIUHbIE CBETOANOIHbIE IKPAHBI.

IInasMeHHBIE IKPAHBI — 3TO €ILE OJIMH THII IFIOCKUX SKPAaHOB, IIO3BOJIAIOIMUN TOCTHYb
BBICOKOT'O YPOBHS SIPKOCTH, HACBIILEHHBIX YPOBHEH YEPHOTO LIBETA U OYEHB IIUPOKOI0
JMana3oHa OTTEHKOB. Pa3Mepbl mi1a3MeHHbIX SKpaHOB MOTYT AocTUraTh 381 cm uiu 6oiee.
[InazmeHHBIEe SKpaHbI NOJYYWIN CBOE HA3BaHUE OT KPOLIEYHBIX SYEEK, HAIIOJTHEHHBIX
MOHU3UPOBAHHBIM Ia30M, KOTOPBIE CBETATCA IIPH NI0Aa4e IEKTPUIECTBA.

DLP — uudposas o6paboTka cBeTa, TEXHOJIOTHS, UCHIONb3yeMasl B IpoeKTopax. B
npoekropax DLP ucnonb3yercs Bpalaromuics HBETHON JUCK C 36pKAJIbHOM MaTpULIEH,
YIIpaBJIIEMOM MUKPOIIPOIIECCOpaMU, KOTOPast Ha3bIBaeTCs LU(POBBIM MUKPO3EPKAIbHBIM
yerpoiictBoM (DMD). Kaxioe 3epkano cOOTBETCTBYET olpeeaeHHoMY nukcento. Kaxnoe
3epKaJIo OTpakaeT CBET JIM00 Ha JUH3Y, 00 Ha paguarop. Takum oOpa3om coznaercs
MOHOXpPOMHO€ u300paxkeHue, nMetroniee 10 1024 0TTEHKOB CEpOro MEXy YUEpPHbIM U
OenbIM. 3aTeM IS CO3/JaHMs [IBETHOTO MPOEKTHPYEMOTO N300paKEeHHsI UCTIOb3YeTC s
LIBETHOM JIUCK.

JIOTIOTHUTENBHYIO HH()OPMALUIO, TOCBSIIEHHYIO BBIOOPY MOHUTOPA, CM. 3/1ECh.

IIpumeuanue. K ycrapeBmm TaM MOHUTOPOB OTHOCATCS MOHUTOPBI C AIEKTPOHHO-
ny4deBbiMH TpyOkamu (DJIT).

[IpuHTEpHI — 3TO YCTPOICTBA BHIBOJA, C MOMOIIBIO KOTOPBIX MOYKHO CO3/1aBaTh OyMa)kKHbIE
KoM (haitioB, XpaHUMBIX B KOMIIbIOTepe. HekoTopble MpUHTEPBI UCTIOIB3YIOTCS TOJIBKO B
OTIpEIeIEHHBIX LIEJSIX, HallpUMep, JJIs eyaTu IBETHHIX GoTorpaduit. MHOTO(yHKIIMOHAIbHBIE
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ycrpoiictBa (M®DY) npenHa3sHaueHbl Il BBITIOJIHEHUS MHOYKECTBA 3a]1a4: TI€4aTh,
CKaHMpOBaHMUE, repeaada GakcoB U CO3IaHUE KCEPOKOTIHH.

JIMHAMMKY ¥ HayILIHUKU — 3TO YCTPOICTBA BBIBOJA ayIMOCUTHAJIOB. B OonbpIIMHCTBE
KOMIBIOTEPOB ayI10 00ecTieyuBaeTcs JIM00 HHTETPUPOBAHHBIM B MATEPUHCKYIO TUIATY
azlanTepoMm, MO0 OTIEIBFHBIM aIaTePOM - 3BYKOBOH KapToi. [Tognepkka ayano BKIIOYAET B
ce0s MopThI BBOJIA U BBIBOJIA AYIMOCUTHAJIOB. 3BYKOBAas KapTa OCHALEHA YCUJIUTEIEM IS
HAyIIHUKOB U BHEIIHUX IUHAMUKOB.

TeneBu30pbl TakKe OTHOCSTCS K YCTPOMCTBAM BBIBOJIA, OJHAKO OHU MOT'YT 00€CIeunBaTh
BO3MOXHOCTHU BBOJa. CMapT-TeIeBU30pbI padOTAIOT MO YIPABJIEHUEM ONEPALMOHHON CUCTEMBbI
Y MOTYT I10JIy4aTh JJAHHBIE KaK OT I10JIb30BATENA, TAK U OT MHOXKECTBA HCTOYHUKOB KOHTEHTA B
WNuTepuere, 0T cMapT(OHOB U MJIAHILETOB, a TAKXKE OT APYIUX MOAKIIOUEHHBIX K TEJIEBU30PY
ycTpoiicTB. CMapT-TeNIeBU30p NMPAKTUUECKH CBOJIUT HAa HET HEOOXOUMOCTD B T€JIEBU3MOHHON
npucraBke. TeneBu3NOHHAs IPUCTaBKa MPpeIHA3HAYEeHa JUIs [TOAKJIF0UEHUSI 0OBIYHOTO
TEJIEBU30pa K ICTOUHMKAM KOHTEHTa, TAKUM KaK KaOelIbHOE TEJIEeBHUIEHUE, CITyTHUKOBOE
TEJIEBUJICHUE WU IOTOKOBOE BELIAHUE OHJIANH.

XapakTepucTUK MOHUTOPOB

Paspemenme skpaHa MOHUTOPA CBSA3aHO C YPOBHEM TOYHOCTH BOCITPOM3BEACHUS H300paKECHHUS.
Bonee Bricokoe pazpelieHue o3HayaeT 0oJiee BHICOKOE KaueCTBO H300pakeHUSI.
C pa3penieHneM SKpaHa MOHUTOPA CBS3aHBI CIIETYIONTNE TOHSITHS:

e Ilukcennb — 9Ta anTIMiicKas aOOpeBUaTypa, O3HAYAOIIAS JIEMEHT U300pakeHUs
(pictureelement). [Tukcenu — 3To0 MenpYalIINEe TOUKH, U3 KOTOPBIX COCTOUT SKpaH.
Kaxxplii mukceab COCTOUT U3 TPEX CyONUKceNnel KpacHOTO, CUHETO U 3€JI€HOT0 IIBETOB
(RGB).

e Pa3mep TOUKM — 3TO paccCTOsIHME MEXKAY MUKCEIIMU SKpaHa. YeM MeHbIlIe pa3Mep TOUKH,
TEM BBIIIE KaYeCTBO N300paKEeHHUSL.

e KoHTpacTHOCTHL — KO3(PPHUIIMEHT KOHTPACTHOCTH 0003HAYACT PA3HUILY MEKITY
WHTEHCUBHOCTBIO CBETA CaMOM SIPKO¥ TOUKH (Oemblii) U caMO¥ TEMHOM TOYKHU (YEPHBIH).
Momnutop ¢ koddumuenTom kouTpactaoctu 10 000:1 6yner naBarh 60see OIeKIbIe
OTTEHKH 0esioro u 0oJiee CBETIIbIE OTTEHKU Y€PHOTO MO0 CPAaBHEHUIO C MOHUTOPOM,
obnanaroruM kodddurmentom koutpactaocty 1 000 000:1.

e Yacrora ooHoBJeHusi IkpaHa (refreshrate) — xosduruent, o603HavarOMUK 4aCTOTY
00HOBJICHUS M300pakeHUs B ceKyHy (n3mepsieTcs B repuax [I'1]). Uem Oombine yactoTa
O0OHOBJICHHUS, TEM BBIILIE KAU€CTBO M300paKEHUS.

e Yacrora kajapoB (framerate) — 3To yacTtoTa, ¢ KOTOPOM UCTOYHUK BHICOU300PAKCHUS
MO>KET BbIIaBaTh HOBBIE KaJPbI JAJIsl UX OTOOpaXkeHHs Ha SkpaHe. YacToTa 0OHOBICHHUS
9KpaHa MOHUTOpPA, U3MEpsIeMas B Trepliax, HalpsIMyl0 COOTBETCTBYET €ro MakCUMaIbHOU
yactoTe KaapoB B cekyHay (FPS). Hanpumep, MOHUTOp ¢ 4acTOTOM 0OHOBIEHUS SKpaHa
144 T'u oToOpaxaeT MmakcumMyM 144 xaapoB B CEKYH]TY.

e YepeccTpouHasi/mporpeccuBHasi pa3BepTKa — HAa MOHUTOPAX C YEPECCTPOUHON
pa3BepTKO# n300pakeHne co3maeTcs 3a ABa npoxoja. [lpu nepBoM mpoxoje BHIBOAITCS
HEYETHBIE CTPOKH DKpaHa CHU3Y BBEPX, PU BTOPOM — YETHBIE CTPOKU. B MOHHMTOpAX C
IIPOrPECCUBHOM pa3BepTKOI H300pakeHue CO3AaeTCs 3a OAUH MPOXO]] TIOCTPOYHO CBEPXY
BHH3.

o Topu3oHTajbHOE, BepTHKAJIbHOE H IIBETOBOE pa3pelieHne — YUCIIO MHUKCeIel B CTPOKe
Ha3bIBAETCS TOPU30HTAIBHBIM pa3perieHrneM. Yuceno CTpoK IKpaHa Ha3bIBAeTCs
BEPTUKATBHBIM pazperieHrneM. KommuecTBo BOCIPOU3BOIMMBIX IIBETOB HA3bIBACTCS
LIBETOBBIM pa3pelIeHUEM.

e CooTHoOIIEHHE CTOPOH — OTHOIIEHUE Pa3MEPOB BUIUMOMN 00JaCTH MOHUTOPA 110
ropusoHTaim U Beprukanu. Hanpumep, paspemenne QSXGA cocrasisger 2560 nukcenei
1o ropu3oHTanu 1 2048 nHKcenei mo BepTUKaly, B pe3y/bTaTe Yero COOTHOLIEHUE CTOPOH
cocraniser 5:4. Ecnu Bunumast 061acte uMeeT mupuHy 16 110iMOB U BBICOTY 12 110HMOB,
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TO COOTHOIIICHHE CTOPOH OyzeT 4:3. Y BUAMMON 001acTu MHUPUHON 24 Tr0KiMa U BBICOTOU
18 mroliMOB COOTHOIIIEHUE CTOPOH TAKXKE COCTABISET 4:3.

e CoOcTBeHHOE pa3pelleHre — YUCIIO0 MUKCENIeH y caMoro MOHUTOpa. MOHHUTOP, UMEIOITUI
paspemenue 1280 X 1024, umeer 1280 nukceneit mo ropusoHTanu u 1024 nukcens mo
BepTukaian. CoOCTBEHHBIN PEKUM — 3TO PEKUM, B KOTOPOM M300pakeHUe, OTIIPABIIIEMOE
Ha MOHMTOP, COOTBETCTBYET €r0 COOCTBEHHOMY pa3peLICHHUIO.

B tabnuue Ha puc. 1 npencraBieHsl pacIpoCTpaHEHHBIE Pa3pelIeHIsI U COOTHOIICHHS CTOPOH
9KpaHOB MOHUTOPOB.

MOoHHTOPBI UMEIOT CpeACTBAa HACTPOMKU KauecTBa u3o0pakenus. Huxe npuBeaeHbl
pacnpocTpaHeHHbIE TapaMETPbl MOHUTOPOB:

e SIpKocTb — MHTEHCUBHOCTbH U300paKEHUS

¢ KoHTpacTHOCTH — COOTHOLIEHNE IPKOCTEN CaMOM CBETJION U CaMOM TEMHOM JacTen
M300pakeHUs

e MecTomnoJioxkeHue — I0JI0)KEHNE N300paKEHUsI Ha DKPAHE [0 TOPU30HTAIN U BEPTUKAIIN

e CoOpoc — cOpoc mapamMeTpoOB MOHUTOPA JI0 3aBOJACKUX

PaspelweHus akpaHa

MOHMTOpPa BEPTUKANM CTOPOH
VGA

640 x 480 4:3
SVGA 800 x 600 4:3
HD 1280 x 720 16:9
WXGA 1280 x 800 16:10
SXGA 1280 x 1024 5:4
QHD 1440 x 2560 16:9
UXGA 1600 x 1200 4:3
FHD 1920 x 1080 16:9
UHD 3840 x 2160 16:9
WQUXGA 3840 x 2400 16:10
FUHD 7680 x 4320 16:9
QUHD 15 360 x B640 16:9

Hcnonb3oBanue JOMOIHUTEIBHBIX MOHUTOPOB Ha pab0yeM MECTE MOYKET MOBBICUTh
MIPOU3BOIUTENBHOCTh TPYy/a MOJIb30BaTeNs. Jl0MOIHUTENbHBIE MOHUTOPHI TO3BOJISIFOT
YBEJIMYUTH pa3Mepbl pabovero cToJia Win JyOJIupoBaTh €ro U MpoCcMaTpuBaTh OOJIbIIE
OTKPBITBIX OKOH. MHOTHE KOMIIBIOTEPHI UMEIOT BCTPOSHHYIO MOIEPIKKY HECKOJIBKIX
MOHUTOPOB. Ha puc. 2 npuBeaeHbI TOTOJHUTEIbHbIC CBEJCHHS O HACTPOMKE HECKOJIBKUX
MOHHUTOPOB.

COopka koMmmbroTEpa

[Ipu cOopke UM MOJEPHU3ALNN KOMIIBIOTEPA CIEYEeT YUUTHIBATh PSAJ BAKHBIX MOMEHTOB.
Ilepen moxynkoil KOMIIOHEHTOB HEOOXOAMMO CHayasa ONpeeauThb, A1 Kakux 1eneil o Oyaer
ncnoJb3oBarbed. Kakue 3aaum niuaHupyercs BBIIOJIHATL Ha KoMIlbloTepe? byner nu
KOMIIBIOTEP MCII0JIb30BaThCs BceMH wieHamu cembr? CoOupaere U Bbl paO0UYH0 CTAHIUIO JUTS
3aKa3unKa B apXUTEKTYpHOM OI0pO, TJI€ M0JIb30BaTEIN paboTaIOT C MPUIIOKEHUSAMH, HHTEHCUBHO
NOTPEOIAIOIIUME pecypehl Buaeoaaantepa, TakuMu kak AutoCAD? Wiu ke Bbl coOupaete
KOMIBIOTEP JUISl UTP, KOTOPBIN TO3BOJIMI OBl MOJIB30BATENI0 0OONTH COTIEPHUKOB B UTpax?
3areM HEOOXOJMMO OTBETHTH Ha BOIPOC, KACAIOIIUIACS KOJTMUECTBA U THIIOB BHEITHUX
YCTPOMCTB, KOTOPBIE MNIAHUPYETCS MOJIKIIOUUTh K KOMIIbIoTepy. TpedyeTcs a1 co3aBath
cucremy RAID? IInanupyert 1u 3aka34yuk MOJKIOYATH K KOMIIBIOTEPY YCTApEBIINE WU
nponpueTapHbie KOMIOHEHThI? TpeOyeTcs Tn yCTaHOBUTH BBICOKOIIPOU3BOIUTENbHYIO TIATY
BHJIeoaanTepa’
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HasnaueHune KOMIbIOTEpa U THITHI BHEIITHUX KOMIIOHEHTOB HANPSIMYIO BJIHSIIOT Ha BBIOOD
MaTepuHCKOM maThl. OHA J0JIKHA 00€CIIeYUTh BO3MOKHOCTh yCTaHOBKH kemnaemoro LI u
CUCTEMBI €0 OXJIXICHUS, He0OX0IMMOM OTIEpaTUBHOM MaMsATH HY)KHOTO 00beMa. Kpome Toro,
MaTepHHCKasl IiaTa I0JDKHA ObITh OCHAIIEHA HEOOXOMMBIM KOJTHYECTBOM MOPTOB M CIIOTOB
paclIupEeHUs: HY>KHbIX THIIOB.

Br160op MaTepuHCKOM T1aThI

HoBple MaTeprHCKHE TIATHI YaCTO 00JIaAal0T HOBBIMH (DYHKIMSMHU WIIM CTaHAAPTAMU, KOTOPHIE
MOTYT OBITh HECOBMECTHMEI C 00JIee CTappIMU KOMIIOHEHTaMH. [1pu BEIOOpE MaTepHUHCKOM
IJ1aThl HA 3aMEHY IPOBEPHTE, OIIEPHKUBAET JIM OHA yxe ycraHoBieHHble LI, O3V,
BHUJICOAJANTEDP U IpYyrue miarsl agantepos. [IponeccopHblil pa3beM U YUIICET MAaTEPUHCKON
IJ1aThl AOJKHBI ObITh coBMecTUMbIMU ¢ LII1. MaTepuHckas miara Takke J0JKHA BMEIaTh
CYIIECTBYIOIIUMA pauaTop U BEHTWIATOP, €Cciu ucnoib3yercs crapsii LII1. O6patute ocodoe
BHMMAaHHE Ha KOJIMYECTBO U TUII CIOTOB paciiupenus. [I[poBepbre, COOTBETCTBYIOT JIM OHH YK€
CYLIECTBYIOIIMM IIJIaTaM aJanTepoB U JOMYCKAIOT JIM MCIIOJIb30BaHUE HOBBIX ILIAT.
CymecTBytomuii 010K MUTAaHUS JODKEH UMETh pa3beMbl, COOTBETCTBYIOIINE HOBOM
MaTepuHCKoM 1uiare. M, HakoHel, HoBasi MaTEpUHCKas IJ1aTa JOJDKHA PU3NYECKH TOMEIIaThCs B
YK€ CYHIECTBYIOIINN KOPITYC KOMIIBIOTEPA.

[Ipu cOopke KoMIIbIOTEpa BBIOMpAiiTe YUIICET, OTBEYAIOIIN BaliuM notpeOHocTsIM. Hampumep,
MO>KHO TIPUOOPECTH MAaTEPUHCKYIO IJIaTy C YUIICETOM, KOTOPBIH MO3BOJISIET UCIIOJIb30BAThH
Heckosbko moptoB USB, pazbembl eSATA, 00beMHBIN 3BYK U BUJIEO.

Kopmye LT nomkeH cOOTBETCTBOBATH THITY pa3beMa WU THE3/1a MATEPUHCKOM I1aTel. B
koprryc LI Bxonsat cooctBenHo mukpocxema LI, Touky moaKkiroueHuss 1 MaTepHalbl,
okpyxatomue LI n paccenBaromniue Termo.

JlaHHbIe TIepeatoTCs U3 OJTHOM YacTH KOMITbIOTEpa B IPYT'YIO Yepe3 Habop MPOBOOB,
MU3BECTHBIN Kak muHa. [[lnHa cocTouT U3 1ByX yactel. YacTh IIMHBI, OTBEYAIOIIAs 3a IaHHbIE,
M3BECTHA KaK IIMHA JaHHbIX. [10 Hell JaHHbIe TepeaaroTCcss MeX Ay KOMIOHEHTaMU KOMITBIOTEPA.
Yactp, oTBEHaroas 3a aapecaiuio, Ha3blBaeTcs MMHOM aapeca. [lo Hell mepenaroTcs aapeca
MECTOIOJIOKEHUN TaMATH, 110 KOTOopbIM LIIT MokeT mpounTaTh MM 3anucarb JaHHBIE.

Ot pa3Mepa IKMHBI 3aBUCUT KOJIMYECTBO JAaHHBIX, IEpeiaBaeMbIX eAMHOBpeMeHHO. [lo 32-
pa3psIHOM IIMHE OTHOBPEMEHHO nepenatorcs 32 6ura qaHHbIX U3 nporeccopa B O3Y umm B
JpYrue KOMIIOHEHThl MaTepuHCKoU muaTel. [1o 64-pa3psaHoil LIMHE OAHOBPEMEHHO MEPEAAKOTCS
64 6urta qanHbIX. CKOPOCTh, C KOTOPOH JaHHBIE MEPEeIaloTCs Yepes MIUHY, ONpPeAesaeTcs
TAKTOBOM YaCTOTOM, KOTOPAsi U3MEPSETCS B Merarepuax Wiy rurarepuax.

Cnotsl pactuupenust PCI coenHeHbl ¢ mapaiieabHOM ITMHOM, KOTOpas OTIPABIISIET HECKOJIBKO
OUT TaHHBIX 110 MHOXKECTBY MIPOBOTHUKOB OJHOBpeMeHHO. BMecTo cnotoB pacuupenus PCI B
Hacrosuee BpeMs Ucob3yroTes cinotsl PCle, noakiatoyaeMble K OCIEI0BaTEeIbHOM LIMHE, 110
KOTOPOil epeIatoTcs He3aBUCHMBIE IaHHBIE OT KaKJI0TO YCTPOICTBa ¢ 0oJiee BBICOKOM
CKOPOCTBIO.

[Ipu cOopke KoMIIbIOTEpA CIEAYET BBIOMPATh MAaTEPUHCKYIO TUIATY, KOTOPasi UMEET CIIOTHI,
COOTBETCTBYIOIIME TEKYIIUM U MPOTHO3UPYEMBIM MOTPEOHOCTSAM MOIH30BATES.

Br100op kopriyca u BEHTUIISITOPOB

Bb160p MaTepHHCKOM MJIAaThl M BHEIIHUX KOMIIOHEHTOB HAIIPSIMYIO BJIMSET Ha BEIOOp Kopmyca U
Onoka mUTaHus. DTU KOMIIOHEHTHI HEOOX0IMMO BBHIOMpATh ¢ yueToM dopMmpakTopa
MaTepuHcKo# tuiatel. Hampumep, ams marepunckoil miaatel ATX Tpedyrores kopiyc u 610k
MIUTaHUs, COBMECTUMBIE C 3TUM (popMpaKkTOpoM.

YacTo kopItyca mpoJatoTcs C yXKe YCTaHOBJIEHHBIM OJIOKOM MHTaHus. B aTom ciydae
HE00X0AMMO MPOBEPUTH, 00ECTICUNBALT JIM OJIOK MUTAHUS I0CTATOYHYIO MOIIHOCTb ISl paOOTHI
BCEX KOMIIOHEHTOB, KOTOpbIE OYyIyT yCTAaHOBJIEHBI B KOPITYCE.

Mo>kHO BeIOpaTh 00siee 00BbEMHBIN KOPITYC, YTOOBI B OyAyIlIeM YCTaHOBUTH JOTIOJHUTENIbHBIC
KOMIOHEHTHI. Vi1 MOKHO BBIOpaTh O0Jiee KOMIAKTHBINA KOPITYC, KOTOPBIN 3aHUMAEeT MUHUMYM
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MecTta. B rienom kopiryc 10JmKeH ObITh IPOYHBIM, TPOCTBHIM B 0OCTY)KMBAHUH, a TAK)KE UMETh
JOCTAaTOYHO IPOCTPAHCTBA AJI1 YCTAHOBKU JOTIOJHUTEIBHBIX KOMIIOHEHTOB.

Bbibop Kopiyca KomnbloTepa

@axrop

Buiop Mogenu Kopnyca S2BMCHT OT Tvna
MaTepUHCKOM NnaTel. Heobxogumo Tounoe
COOTBETCTEME NO Pa3Mepy W hopMe.

OTteepcTua ans 803ayxa

Ha puc. 1 npuBenens! pa3nuanbie GaKkTOPhI, ONPEALSISIIONTNE BRHIOOP KOPITyca KOMIThIOTEpa.
MHOXeCTBO BHYTPEHHUX KOMITOHEHTOB KOMITHIOTEPA BBICISIFOT TEIUIO BO BpeMs paboThl. [lis
M0JIa4M OXJIAXKIAIOIIETO BO3AyXa B KOPITYC KOMITBIOTEPA U OTBEACHUS TEIlIa JIOJKHBI OBITh
YCTaHOBJIEHBI BEHTHJISITOPHI BHYTpH Kopmyca. [Ipu BEIOOpe BEHTHIIATOPOB LIS KOpITyca
HE0OX0IMMO y4ecTh (haKTOPHI, MPEeACTaBIICHHBIC B TAOIUIIE HA pHC. 2.

IIpumeuanue. HanpariieHue moroka Bo3ayxa, CO3/1aBaeMOT0 BCEMH BEHTUIIATOPAMU B KOpITyce,
JIOJDKHO OBITH OJMHAKOBBIM, YTOOBI 00ECTIEYHBATh OTTOK HArPETOTO BO3/IyXa U MPUTOK
X0J10HOTO. HenpaBuibHast OpHeHTAIs BEHTHIIATOPA ITPH YCTAaHOBKE MJTH UCTIOJIh30BAHUE
BEHTHJIAITOPOB HETOJIXOISIIETO Pa3Mepa Wil CKOPOCTH MOXKET MPUBECTH K CO3/IaHUIO
BCTPEYHBIX TOTOKOB BO3/lyXa, KOTOPhIE OYAyT MEIIaTh APYT IPYTY.

Bri0op 00ka nuTaHus

Bbi6op 6noka nuTaHus

Daxrop:
TuN MaTePHHCKON NRaTet Bnok nuTaMua AomKeM GbiTe COBMECTHM C MaTEPUHCKOR NNaToR.
Heo8xoauman MOLWHOCTD CnoxuTe 3HAUSHMA MOLHOCTH KAKOOTo KOMMNOHENT2, UTOoOkL Y3HaTE CYMMapHyio

MOLHOCTD, KOTOpan noTpebyeTtca ana paboTtsl KoMnbloTepa. Ecnu ana
KOMMNOHEHTa HE YKa3aHa noTpeinaeMan MOLWHOCTL, NOQCUHTIATE e, YMHOMUE
HANPOKEHWE Ha CuAy TOKa, ECNK ONg KOMNOHEHTa HeoBXOAKWM BPYron YpoBaHb
MOLHOCTH, BoibepuTe Gonee BuiCoKHe TpeboBaHmua.

YUCno YCTaHOBNEHHbIX B VéeauTecs 8 TOM, YTO MOLWHOCTH BNOKa NUTaHKA AOCTAaTOWHO ANA paboThl Ye

KOPMYyCE KOMNOHEHTOR YCTaHOBNEHHOTO OBOPYACBAHUA C 3anacoM He Mexee 25 %.

THNE KOMNOHEHTOB YéeauTeco B TOM, UTO SN0K NUTAHHA OCHALLEH DA3BEMSMKU NHTaHKA
NOAXOJALMX THNOB.

Tun xopnyca Y6eautecs, WTo BNOK NUTaHUA NOAXOOWT QNS YCTAHOBKM B MENaeMbii KOpPnyc.

bnox nutanus nmpeodpasyeT BXOIAIMINUNA NEPEMEHHBIN TOK B BHIXOAAIINA NOCTOSHHBINA TOK. Kak
MpaBUJIIO, OJIOKM MUTAaHUS Jal0T HanpspkeHue B 3,3 B, 5 B u 12 B. IX Mo1mHOCTh U3MepseTcs B
BarTax (Bt). biiox mutanus 10mKeH NpeaoCcTaBIsTh JOCTATOYHOE ANEKTPOIIUTAHNE ISl BCEX
YCTaHOBJIEHHBIX KOMIIOHEHTOB, a TaK)Ke JJIs1 T€X KOMIOHEHTOB, KOTOPbIE MOT'YT OBITh
no6asiieHsl o3xe. Eciin Bbl BbIOMpaeTe 00K MUTaHUS, UCXO/1S TOJIBKO U3 CYIIECTBYIOLIIUX
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NOoTpeOHOCTEH y)Ke YCTAHOBJICHHBIX KOMIIOHEHTOB, MOYKET MOTPEOOBATHCS €r0 3aMEHa PU
OOHOBIICHUHU WK T0OABJICHUHU APYTHX KOMIIOHEHTOB.

B Tabnuie Ha puCyHKE MPEICTaBICHBI CBEACHUS O PAa3IUYHBIX (PAKTOPAX, KOTOPHIE CIETyeT
YUYUTBIBATh MPH BEIOOPE OJIOKA MUTAHUS.

[Tpu nonxroueHnn kadeneit 010Ka MUTaHUS K IPYTHMM KOMIIOHEHTaM CIIEAYET IPOSBIATH
OCTOPOXKHOCTh. Eciu pa3beM He BCTaBIIAETCS ¢ HEOOJIBIIUM YCUIIMEM, BO-TIEPBbIX, IPOBEPHTE,
HC IIOITaJIn JIU B Ppa3beM IMOCTOPOHHUEC NPCAMETHI, BO-BTOPLIX, y6€I[I/ITeCI>, 4YTO HITBIPBKU padbEMa
HE TIOTHYTHI, U B-TPETHHX, MOMPOOYHTE N3MEHUTH MOJIOKEHHE pazbeMa. Eciu npu
IIOAKJIIFOYCHUHN Ka0ems mm IIpyI‘OfI ACTAIN NPUXOJUTC IIPUKIIAAbIBATh 3aMCTHBIC YCUJIUS, UTO-
To He Tak. Kabemnu, pa3beMbl 1 KOMIIOHEHTHI CIIPOEKTUPOBAHBI TAKMM 00pa3oM, 4TOOBI IJ1st
MOJIKITIOUEHUS He TpeOoBajock Oobinoe yeuinue. Hukoraa He mpuMeHsIiTe crity ipu
ITOJKJIIOYEHUN pa3beMa UM KOMIIOHEHTa. HeBepHOe NoAKIII0UeHNe pa3beMa MOKET ITOBPEANTH
" PpasbeM, U THE310. He TOPOIMUTECH U MPOBCPHTEC, IPABUJIBHO JIKM BbI IIOAKIHOYACTEC
00opy0BaHUE.

Be16op LI u cuctembl oxitakaeHus mporeccopa

[Tepen npuoGperenuem LI mpoBepbTe, COBMECTUM JIM OH C YK€ CYIIECTBYIOIIEH MaTEPUHCKON
maToi. BeO-caliThl MpoM3BOAMTENICH — XOPOIIHI UCTOUYHUK CBeZeHUH 0 coBMecTumocTtu LIT ¢
IpyrumMu yctpoiictBamu. B Tabmuiie Ha puc. 1 mpencTaBieHbl CBEIEHUS O Pa3IMYHbIX COKETaX U
MpoIEeccopax, KOTOPbIE MOKHO B HUX YCTAHABJIMBATD.

[Tpu moaepumzaruu L{I1 yoenuTecs, 4To OyIeT NCMOIB30BATHCS MPABHIILHOE HAMIPSDKCHHE.
Mopyns cTabunn3zaTopa HaMpsHKEHUS HHTETPUPOBAH B MaTepUHCKYIO iaty. Hactpouts
napameTpsl HanpspkeHus, nmogaBaemoro Ha [T, moxxno B BIOS wmm UEFI. Cxopocts paboTsr
COBPEMEHHBIX ITPOLIECCOPOB U3MepseTcs B rurarepuax. HoMmuHaneHas yactoTa npoueccopa
03HaYaeT MaKCUMaJIbHYIO0 CKOPOCTh, Ha KOTOPOIl mpoiieccop TouHO paboTtaeT 0e3 ommbok. Hike
MIPUBECHBI IBa OCHOBHBIX (haKTOpa, OrpaHUYMBAIOIINE CKOPOCTh pabOTHI Mpolieccopa:

e MukpocxeMa nmpolieccopa IpeacTaBiseT co0oil Habop TPaH3UCTOPOB, CBA3AHHBIX JAPYT C
apyrom npoBoaHukami. [lepenada JaHHBIX 110 TpaH3UCTOPAM M IIPOBOJHUKAM BbI3BIBAET
3a/IEPHKKH.

o [lo mepe TOro Kak COCTOSIHME TPAH3UCTOPOB MEHSETCS ¢ BKIFOYEHHOTO Ha BBIKIOYEHHOE U
Ha000pOT, BeIpadaThiBaeTCa HEOOIbIIOE KoJIMYecTBO Teruia. [1o Mepe pocra ckopocTu
paboThI mpolieccopa 00beM BhIpabaTeiBaeMoro Teruia pacrer. Korna npoueccop
neperpeBaeTcs, OH HaYuHaeT paboTaTh ¢ OIIMOKaMHU.

Cucremnas muHa — 3710 1yTh Mexay LIIT u ceBepHbiM MmocToM. OHa ucnonb3yercs s
COCIMHEHUS PA3IMYHbIX KOMIIOHEHTOB, TAKMX KAaK YMIICET U IUIaThl pacmupenus, ¢ O3Y.
JlaHHbIE TIEpearoTCs 0 CUCTEMHOM IIMHEe B 000uX HampaBieHusx. Yactora paboThI IIMHbI
u3Mepsiercs B Merarepuax. Yacrora, ¢ kotopoit padoraet LI, onpenensercs myreM yMHOXKEHUS
CKOPOCTH pabOThl CHCTEMHOM IIMHBI HA MHOKHUTEJb CKOPOCTHU Tpoliieccopa. Hampumep, B
nporeccope, padoraroiiem co ckopocThio 3200 MI'11, MOKET HCTIOIb30BaTHCS CUCTEMHAs IIIHHA
c yacroroi 400 MI'u. Ecnu paznenuts 3200 MI'n Ha 400 MI'1, Mbl nonyuum 8. CienoBareibHo,
LII paGoTaet B BoceMb pa3 ObICTpee CUCTEMHOM HINHBI.

[Ipoueccops! nensites Ha 32- u 64-pa3psaabie. OCHOBHOE pa3ivMyKle COCTOUT B UUCIIE KOMaH],
KOTOpBIE Mpolieccop MOKeT 00paboTaTh eAMHOBPEMEHHO. 64-pa3psiIHbIA MPOLIECCOp
oOpabaTeiBaeT OOJbIIIE KOMAH Ha TAaKT, YeM 32-pa3psiiHblil. 64-pa3psaHbIi MPoIeccop TaKKe
MOJJIEp>KUBAET O0JIbIle MamMsATH. YTOOBI UCTIOIB30BaTh BO3MOXKHOCTU 64-pa3psAHOTO
IpoLeccopa, MpoBEPhTE, MOJACPKUBAIOT JIM YCTAHOBIIEHHBIE ONIEPALlMOHHAS CUCTEMA U
MIPUJIOKEHHUSI TOT THUII IPOLIECCOPA.

LleHTpanpHBIi MpoLIecCOp — OJIUH U3 HanboJiee JOPOrOCTOSIIUX KOMIIOHEHTOB B KOMITBIOTEPE,
TpeOyromumii ocodoro odparienus. L{I1 BbiienseT oueHb MHOTO TeIla, MO3TOMY ISl OXJIaKICHUS
6onpimHcTBa L{I1 HEOOXOAMMBI pauaTOp U BEHTUIISATOP.

Ha puc. 2 nepeunciensl HEKOTOpbIE (GaKTOPhI, KOTOPBIE CIEIYeT YUUTHIBATh MPHU BEIOOpE
cucteMbl oxnaxaeHust L{I1.
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Pazbvembi Intel u AMD

AM3

Land Grid Array Pin Grid Array (PGA)

(LGA) AM3+ PGA
1155 LGA EM1 PGA
1156 LGA FM2 PGA
1150 LGA FM2+ PGA
1366 LGA

LGA

ToncTele KIIMEHTHI U TOHKHE KIIMEHTHI

WNuorma s 0003Ha4YeHUST KOMITBIOTEPA UCIIOJIB3YIOT CIICIYIOIIHE TEPMIHBIL:

e Toucrble KIMEHTHI — CTaHIAPTHBIE KOMIIBIOTEPHI, KOTOPBIE pacCCMAaTPUBAJINCh paHEE B
3TOM Iy1aBe. Y KOMIBIOTEPOB UMEETCs COOCTBEHHAs ONepalliOHHas CUCTEMA, Pa3JInYHbIe
MIPUJIOKEHUS U JIOKAJIbHOE XpaHWINILE AJaHHBIX. OHU SIBJISIFOTCSI aBBTOHOMHBIMH CHCTEMaMU,
U Ui uX paboThl He TpeOyeTcs MOKII0YeHHE K ceTU. Bee BhIunCcIeHUs BBITIOJIHSIOTCS
JIOKaJIbHO Ha KOMITBIOTEPE.

e ToHkue KIMEHTHI — OOBIUHO 3TO CETEBbIE KOMITBIOTEPHI C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMHU, KOTOPbIE /17151 00paOOTKHU BCEX AAHHBIX UCHOJB3YIOT PECYPCHI YAAIEHHOTO
cepepa. [l paboThl TOHKUM KJIMEHTaM TpeOyeTcsl ceTeBOE COEAMHEHUE C CEPBEPOM, a JUIs
JOCTyIa K pecypcaM 0OBIYHO UCTOJIb3yeTcst BeO-Opay3ep. OmHako B Ka4ecTBE KIIMEHTA
MO>KET BBICTYAaTh KOMIbIOTEP, HA KOTOPOM ycTaHOBieHO 1O TOHKOTO KiIHMeHTa, TN
HEOOJIBIION BBIJICTICHHBIN TEPMUHAI, COCTOSIIIUNA U3 MOHUTOPA, KJIaBUATYPbI U MBIIIH.
OOBIYHO B TOHKHMX KJIMEHTaX HE MPEAYyCMOTPEHO BHYTPEHHEE XPaHUIIUIIE, a UX JIOKAJIbHbIE
pecypchl KpaliHe OTpPaHUYEHBI.

B tabnuie Ha puCyHKe MepeurcIeHbl Pa3Indus MEKy TOJICTBIMUA U TOHKHUMHU KJIIMEHTaMH.
[ToMUMO TOJICTBIX ¥ TOHKUX KIIMEHTOB, CYIIECTBYIOT KOMIIBIOTEPHI, pa3paboTaHHbIE IS
BBITIOJIHEHUS OTIPEICTICHHBIX 33/1a4. B 0053aHHOCTH KOMITBIOTEPHOTO HHKEHEepa BXOAT OLEHKa
1 BbIOOD MOAXOIAIINX KOMIOHEHTOB, a TAKXKE MOJICPHU3ALIMS UK cOOpKa
CHEIHATM3UPOBAHHBIX KOMITBIOTEPOB B COOTBETCTBUU C TPEOOBAHUSIMU 3aKA3YHKOB.

B nanHoMm pasznene paccMaTpUBaIOTCS HEKOTOPBIE U3 TAKUX CIEIUATU3UPOBAHHBIX
KOMITBIOTEPOB.

CpaBHeHue TO/ICTOro U TOHKOFO K/MeHTOB

=]

Heo6xonumbie pecypcsl MOHUTOD, Mbilib, KNABKATYPA, MOHWUTOP, Mbillib, KN3BHATYPA,
BepTUKkanbHbli kopnyc (c LN # O3Y), HeBONbLWOo! Kopnyc
BHYTPEHHEE XPaHUnue

Paamepb Kpynhsie Mansie

DocTyn Kk cetv HeobaaatensHo O6asaTensHo

O6paboTka faHHbIX MoxanbHo Ha xoMnbloTepe YpanexHo Ha cepsepax

O6vem paboT No PasBepTHBaHNIo B Bonbwe Mewswe

OpraHu3auuu

CroumocTb patoT No paseepTbiBakuio  Bonswe Merbwe

B OpraHuaaymn

20



Pab6oune cranmnn CAx

[Tpumepom crienuanTn3upoOBaHHOTO KOMITBIOTEPA MOXKET CIIY)KUTh paboydast CTaHIIUS,
HCIIOJIb3yeMasi 1Ji KoMIbIoTepHOTro npoektupoBanus (CAD) niam aBToMmaTH3UupOBaHHOTO
npousBojictBa (CAM).

Pabouas cranuus CAD nnn CAM (CAX), Kak MoKa3aHO HA PUCYHKE, HCIIOJIb3YETCS JUIS
IIPOEKTUPOBAHMS IPOJIYKTOB U YIIPaBJIEHUs IIpolieccoM Mpou3BoacTBa. Pabouune cranuun CAx
HCIIOJIb3YIOTCS ISl CO3JJaHMsI YepTexel, MPOEKTUPOBAHUS KUJIbIX JIOMOB, aBTOMOOMIIEH,
CaMOJIETOB, KOMIIBIOTEPOB M MHOTHUX JI€TaJel TOBAPOB, BOIIEIINX B IOBCEIHEBHBIN OOMXOI.
Kommnrsrorep, ucnonszyemsriit aiis BeinoiaHeHus 110 CAX, gomkeH oTBe4aTh €ro moTpeOHOCTSIM U
MOTPEOHOCTSIM YCTPOMCTB BBO/Ia-BBIBOAA, HEOOXOJMMBIX TOJIB30BATENIO U TPOSKTHPOBAHUS U
npou3BojicTBa MpoayKiuu. I10 CAX 00bIYHO SBISETCS CIOXKHBIM U TPEOYET HaJIeKHOTO
000pyI0BaHUA.

[Tpu neobxoaumoctu B 3amycke [10 CAx paccMoTpuTe BapuaHThI MPUOOPETEHUSI CIICTYIOIIETO
000pyI0BaHUS

e Momnbiii npoueccop — [10 CAX 101KHO B 0OU€Hb OBICTPOM TEMIIE BHITIOIHATD
ype3BbIYaiiHO 00JIbII0N 00BbeM BbluKciaeHu. OH Jo/bKeH ObIcTpo 0OpadaThiBaTh ABYX- U
TpexmepHyto rpaduky. s padounx craniuit CAD pekoMeHIyroTcsl ObICTpbIe
MHOTOSIJIEpHBIE ITPOLIECCOPHI.

e Bbicokonpou3BoauTe/ILHBIN BHIe0aanTep — Takue rpaguueckue miaThbl
obecreunBaroT ObICTPYIO 00pa0OTKY ABYXMEPHON U TPEXMEPHOU rpaUKH ¢ MOMOIIBIO
cnenuanuzupoBansbix ['T1. XKenatenpHo nnm gake HEOOXOAMMO UMETh HECKOJIBKO
MOHHUTOPOB, YTOOBI MOJIL30BATENb MOT paboTaTh C MPOrPAMMHBIM KOJIOM, IBYXMEPHOU
BHU3yalH3aleil 1 TpeXMepHbIMU MOJIETSIMU OJHOBPEMEHHO.

e O3Y — pabouas cranius CAx 00pabdaThIBaeT 3HAYNTEIBHBIEC 00BEMBI IAHHBIX, TOATOMY
O3V kpaitne BaxxHo. Uem 6ombiie O3V, TeM Gosibliie JaHHBIX CMOXKET 00paboTaTh
MIPOLIECCOP, MPEXkKIE YEM eMy MMOHATO0UTCS CUUTATh JaHHbIE ¢ 00JIee MEAJIEHHBIX KECTKUX
JTIMCKOB. Y CTAaHOBUTE MAKCUMYM MaMSATH, MOJIEPKUBAEMON MATEPUHCKOM JIATON U
omnepanroHHoi cucteMoil. O6beM U CKOPOCTh PAOOTHI MMAMSITH JIOJDKHBI TIPEBBINIATH
MUHUMaJbHbIE TpeOoBaHus npuiioxenus CAX.

Paboune cradiuy 11 MOHTaXKa 3ByKa M BUJIEO

Pabouas craHmus Uit MOHTaXa 3ByKa UCIIOJIb3YETCsI ITPU 3AIMCH MY3bIKH, CO3IaHUN
MY3bIKJIbHBIX KOMITAKT-THCKOB M HAKJICEK ISl KOMIIAKT-AUCKOB. Pabouast CTaHIust 11st
MOHTaKa BUJICO MOYKET HCIIOJIB30BATHCS MIPU CO3AaHMH TSICBU3MOHHON PEKIaMbI, COCTABICHHH
BEUEpHEH MporpaMMbl TeJerepeiad, a TakKe MPH CO3MaHuU (PUITBMOB Il KHHOTEATPOB WIIH
JIOMAIITHETO MPOCMOTPA.

ITpu cOopke KOMIBIOTEpa, Ha KOTOPOM BBITIOJIHSETCS MOHTaX 3BYKa U BUJIE0, O0BEAUHAIOTCS
CIeUAIM3UPOBAHHBIC 000PYI0BaHUE U TIporpaMMHoe obecriedenue. [10 st 3anucu 1 MOHTaxa
3ByKa Ha pabouei CTaHIMK JJIsI MOHTa)Ka 3ByKa (CM. PUCYHOK) MCIOJIBb3YETCSl TSl 3alliCH 3BYKa,
YIIPABJICHHUS 3ByYaHHEM C MOMOIIBI0 MUKIITUPOBAHUS U Ced(P(EKTOB, a Takke GUHATBHOM
00paboTku 3anuceii 1uist myoaukarmu. [10 [uist 3armucu 1 MOHTaKa BUJICO UCTIOIB3YETCS IS
BBIpE3aHusl, KOMMUPOBaHUsI, KOMOMHUPOBAHUS M pelaKTHpOBaHus (hparmMeHTOB BHieo. C
moMoIIIb0 3Toro [10 MOKHO Tarkke 100aBIATh crield(GEKTH B BUICO.

Jnst ucrionib3oBanus [10 a1 MOHTaXKa 3ByKa U BUJIEO MOXKET TIOTPEOOBATHCS CIICTYIOIICEe
obopynoBaHue.

o CrnenuaJu3upoOBaHHAsI 3BYKOBas MJIATA — IPH 3alIMCH MY3BIKH Ha KOMITBIOTED B CTYIUU
MOKET MOTPeOOBAThCS MEPeIaBaTh HECKOJIBKO TOTOKOB BXOIHBIX JaHHBIX OT MUKPO()OHOB
¥ MHOTO TMIOTOKOB BBIXOJIHBIX JaHHBIX Ha 000pyaoBanue s crerpddexron. J{is atux
1esiel moTpedyeTcs 3ByKOBas TiaTa, o JICPKUBAOIas HY)KHOE KOJTHMUECTBO TIOTOKOB
BXOJTHBIX U BBIXOJIHBIX JIAHHBIX. PacCMOTpUTE XapaKTEPUCTHKH 3BYKOBBIX IUIAT Pa3IMYHBIX
MIPOU3BOJIUTEIICH M 03HAKOMBTECH C KOHKPETHBIMH TPEOOBAHUSMU 3aKa3YUKOB, YTOOBI
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BBIOpATh 3BYKOBYIO IUIATY, COOTBETCTBYIOIIYIO BCEM TPEOOBAHHSIM COBPEMEHHOM CTYIUU
3BYKO3AMKCH UIH 00pabOTKH 3BYyKA.

e CroenmnaJu3upoOBaHHAsS] BUAEOIJIATA — JIsi KOMOMHUPOBAHUS M MOHTaXa Pa3IMYHBIX
BUJICONIOTOKOB U CTIEIP(PPEKTOB B PEKUME PEaTbHOTO BpeMeHH Heo0X01MMa BUJIEOIIaTa ¢
IIOJJIEPKKOM BBICOKOT'O PAa3peLIEHUs] U HECKOJIbKUX AucIieeB. O3HaKOMBTECH C
KOHKPETHBIMU TPEOOBAHUSIMH 3aKa3UMKOB U PACCMOTPHUTE XapaKTEPUCTHUKU BUICOTLIAT,
9YTOOBI YCTAaHOBUTH ILIATY, KOTOPAst MOXKET 00pabaTbIBaTh OOJbIINE 00BEMBI HHPOPMAIINH,
MIOCTYIAIOIINE C COBPEMEHHBIX BUJICOKAMEP U anmnapaTypbl cuerd@PpexTos.

e JKecTkme IMCKHU ¢ BHICOKMM ObICTPOAEHCTBHEM U 00JIBIIOH €eMKOCTBIO —
COBPEMEHHBIE BUJIEOKAMEPbI OCYLIECTBIISIIOT 3alIUCh B BBICOKOM pa3peIIeHUH U C BICOKOM
9acTOTOH KaJIpoB. DTO MPUBOIUT K (POPMUPOBAHHIO OOJBIINX 00BEMOB JaHHBIX. JKecTkue
JICKU MaJIEHbKOW €MKOCTH OyIyT OBICTPO 3alOIHATHCS, A )KECTKUE JUCKU C HU3KUM
ObICTpOJIEICTBHEM HE OYAYT YJOBJIETBOPSTH TPEOOBAHUSAM, UTO JJa)KE MOXKET BbI3BATh
MOTepro KasipoB. [ 3amncy BBICOKOKaYeCTBEHHOT'O BU/IEO O€3 OTepH KaJipoB HEOOXO0IUM
YKECTKHUM TUCK C BBICOKHM OBICTPOJIEUCTBHEM M OOJIBIIION €MKOCThIO, Takou kak SDD win
SSHD. VYposuu RAID, Takue kak 0 uiu 5, Ha KOTOPBIX HCIIOJIb3YETCs YUepPET0BaHNE, MOTYT
MOBBICUTH CKOPOCTh UTE€HUS WM 3aIMCH JAHHBIX.

e JIBa MoHHMTOpPa — 1IpH pabOTE CO 3BYKOM HJIM BUEO MCIOJB30BaHUE IBYX, TPEX WU
00J1€€ MOHUTOPOB MOXKET IMOMOYb OTCJIEKUBATH BCE COOBITHUS, MPOUCXOASIINE HA
HECKOJIbKUX JIOPO’KKaX, KaJpax, yCTpoMcTBax U mporpaMmax. PEeKoMeH1yroTCsl MII1aTh ¢
unrepdeiicamu HDMI, DisplayPort u Thunderbolt, onHako MokHO HCIIOJIB30BATH U TIATHI
¢ pazbeMoM DVI. Eciiu TpeGyeTcsi HeCKOJIbKO MOHUTOPOB, ITPH CO3JaHUM pabodeil cTaHIuu
JUI MOHTaka 3BYKa WJIM BUJIE0 MOTPEOYIOTCS ClIeUaIN3UpOBaHHbIE BUICOIIIATHI.

Pabouue cTaniuu 11t BUPTyaIu3aluu

Bam moxeT noTpeboBaTbes coOpaTh KOMIIBIOTEP AJIS 3aKa34MKa, UCIOJIb3YIOUIEr0 TEXHOJIOTUN
BupTyanu3auu. OTHOBPEMEHHBIH 3ayCK JBYX WX 0oJiee ONepallMOHHBIX CUCTEM Ha OJJHOM
KOMIIBIOTEpE Ha3bIBACTCA upmyanuzayueti. 4acto Ha KOMIBIOTEPE YCTaHABIUBAETCS OJTHA
onepanuoHHas cuctema, a [10 BupTyanuzanuu UCHob3yeTcs JUis YCTAHOBKHU U YIIPaBICHUS
JOTIOTHUTEIbHBIMU YCTAHOBKAMU JPYTUX OMEpallMOHHBIX cucteM. [Ipu aToM mMoryT
HCII0JIb30BAThCA PA3IMUHbIE OTIEPALMOHHBIE CUCTEMbI OT HECKOJbKUX npousBoauteeit [10.
Cy1iecTByeT ele 0OJIMH THIT BUPTYaIU3alui — UHPPACTPYKTypa BUPTYAIbHBIX pab04HX Cpes
(VirtualDesktoplnfrastructure, VDI). VDI nmo3BoJisieT mosib30BaTeNsIM, BOW IS HA CEPBED,
OCYILIECTBIISTH AOCTYI K BUPTYAIbHBIM KOMIIbIOTEpaM. JlaHHbIE, BBOJAUMBIE C TOMOIIBIO MBIIIT
Y KJIaBUATYPbI, OTIIPABIISIFOTCS HAa CEPBEP VIS YIIPABICHUS BUPTYaTIbHBIM KOMITBIOTEPOM.
BrixoHble qaHHbIE, TaKHE KaK 3BYK U BUEO, OTIPABISAIOTCSA HA JMHAMHUKH U OTOOpa)xaroTcs Ha
JHCIIIee KIIMEeHTa, C KOTOPOTO OCYIIECTBISETCS HOCTYI K BUPTYAIbHOMY KOMIIBIOTEDY.
MasnoMo1Hble TOHKHE KIHMEHThI HCTIOIb3YIOT PECYPChl TPOU3BOIUTEIHLHOTO CepBepa s
BBITIOJIHEHUS CIIOKHBIX Bhrunciaenuit. Jloctyn k VDI ans ucnons3oBaHust BUPTYalbHBIX
KOMITBIOTEPOB MOKHO TaKkKe OCYLIECTBIISITh C HOYTOYKOB, cMapT(oHOB U IiaHmeToB. Huxe
NepevYHCIeHbl HEKOTOPbIE (PYHKIIMOHAIbHBIE BO3MOKHOCTH BUPTYaJIbHBIX BHIYHCIICHUI:
o Tecruposanue [10 unu o6HoBieHus I10 B cpene, kKoTopast He HapyIIaeT cpeny
UCIOJIb3yeMON ONEepallMOHHOMN CUCTEMBI.
o Hcnonp3oBaHue Ha KOMIBIOTEPE ONEPALIMOHHBIX CUCTEM CPa3y HECKOJBKUX THUIIOB,
HanpumepLinux i Mac OS X.
o Hcnonw3oBanue cetu MHTEepHET 0€3 pHicKka MOBPEAUTH OCHOBHYIO YCTAHOBIJIEHHYIO CUCTEMY
BpeaoHocHbM I10.
e 3amyck cTapbIX IPUIOKEHUH, HECOBMECTUMBIX C COBPEMEHHBIMHU ONEPAIIIOHHBIMU
CHCTEMaMH.
Jlnist BUpTyalbHbBIX BRIUUCIEHUH TpeOyeTcs 6osee MolHoe 000pyA0BaHUE, MOCKOIBKY KayKaast
yCTaHOBKA HYXJAeTCsl B CBOUX COOCTBEHHBIX pecypcax. OIHy UM JIB€ BUPTYaIbHbIE CPE/Ibl

22



MOJKHO 3aITyCTHUTh Ha COBPEMEHHOM KOMIBIOTEPE C MPOCTHIM 000PYIOBAHUEM, OJTHAKO IS
nosiHOU ycTanoBku VDI MokeT motpeboBaThCs AOPOTOCTOsIIee 000PyA0BaHUE C BBICOKUM
ObICTpOICIiCTBHEM, CITOCOOHOE MOIAEPKUBATH PA0OTY HECKOIBKHX MOJIB30BATENEH B Pa3IMUHBIX
cpenax.

JUist 3arycka BUPTYalIbHBIX KOMIIBIOTEPOB MOKET OTPEOOBAThCS CIIEIyIoIee 000py10BaHUE.

0O3Y makcuMaJbHOI eMKOCTH — JJIs1 YJIOBJIIETBOPEHUSI TPEOOBAHUIN KaXK 101
BUPTYaJIbHOW CpeJibl U IVIaBHOTO KoMIIboTepa norpedyercst O3V 10cTaTOuHON EMKOCTH.
JI1st cTaHIapTHOM YCTaHOBKH, B KOTOPOM MCIOJIB3YETCS TOJIBKO HECKOJIBKO BUPTYaJIbHBIX
MalIlliH, MOKeT ObITh goctaTouno 1 I'b O3Y mist noanep:kku COBpeMEeHHOM OnepariioOHHON
cucremsl, Takoi kak Windows 8. IIpn Hanmmuny HECKOJIBKUX MOJIB30BaTEICH 1
HEO0X0IMMOCTH TIOAICPKUBATH MHOTO

BUPTYaJIbHBIX KOMITBIOTEPOB JJIS1 KaXJ0T0 U3 HUX MOXKET NOTpeboBaThesl ycTaHOBUTH O3Y
eMKOCTbIO He MeHee 64 I'B.

Anpa IIII — HecMOTpst HA TO, YTO BUPTYaJIbHbIE BHIYMCIEHUSI MOTYT OCYILIECTBIISITHCS U Ha
oanosnepHoMm LI, ucnons3oBanue L1 ¢ tonosHUTENEHBIMU SAPAMU IOMOTAET YBEIUYUTh
CKOPOCTb M COKPAaTUTh BPEMsI OTBETA IIPU PA3MELICHUN HECKOJIBKHX I0JIb30BATENIEH U
BUPTYAJIbHBIX MaIlIMH. B HEKOTOPBIX ycTaHOBKAaX VDI HCIIONIB3yIOTCS KOMIIBIOTEPHI C
HECKOJIbKUMU MHOTOs1IepHbIMA L{I1.

Urpossie 11K

MHorue 1oabp30BaTeiIn YBJICKAOTCA KOMIIBIOTCPHBIMHA UT'PaMU. C KaXXJbIM T'OJJOM BUACOUTPBI
CTAHOBATCS BCE O0JIee COBEPIIICHHBIMH, U UM TPeOyeTCsl Bce 0ojiee MOIHOE 000pyI0BaHHE,
HOBBIC TUIIBI O60py210BaHI/I$[ N JTOIOJTHUTCIIBHBIC PECYPCHI, 4TOOBI 00ECIEYNTH IUIABHBINA U
MPUHOCSIIUI yIOBOJBbCTBUE UTPOBOI TTpOIIECC.

Bamemy 3akazunky MOXeT OTpeOOBaThCS cOOpaTh KOMITbIOTED JIst BUieouTp. st cOopku
UTPOBOT0 KOMITbIOTEpPA MOKET MOTPeOOBaThCs cleayloliee 000pyI0BaHHeE.

MouHblIii poueccop — JUTst MOAICPKKH BUICOUTP BCE KOMIIOHEHTHI KOMITBIOTEpA
JTOJDKHBI B3aMMOIeHCTBOBATh CHHXPOHHO. MOIIIHBIN MTPOIIECCOP MOMOTAaeT 00eCIeYnTh
CBOEBPEMEHHYIO 00pa0OTKY BCEX JIAHHBIX MPOTPAMMHOTO 00ECTICUCHHS M 000PYIOBaHMS.
Takoii iporieccop 0JHKEH MO ICPKUBAThH BEICOKYIO YACTOTY KaJIPOB, OBICTPYIO 00pabOTKy
TPEeXMEPHOH rpadUKH U 3ByKa BRICOKOTO KauecTBa. MHOTOsICpHBIE IPOLIECCOPHI
MIOMOTAIOT COKPATHTh BPeMs OTKIIMKa 00opynoBanus u [10.

Bbicokonpou3BoauTeIbHbII BU1€0aIaNITEP — B COBPEMEHHBIX BHJICOUTPAX
WCIIOJIB3YIOTCS BBICOKHE pa3pelieHus U Mebuaiimast neranu3anus. s obecrneueHus
BBICOKOT'O KaueCTBa, YeTKOCTH U IJIABHOCTH N300paXKeHHIA, 0TOOpakaeMbIX HA MOHHTOPE,
noTpedyeTcsi BUIEOIIaTa ¢ ObICTPBIM CICIHATU3UPOBAHHBIM rpaUIECKUM POIIECCOPOM U
BUJICONIAMSTBIO C BBICOKUM OBICTPOJICHCTBHEM U €MKOCThIO. B HEKOTOPBIX UTPOBBIX
KOMIIbIOTEPaX MCIIOJIb3YEeTCsl HECKOJIBKO BHJICOIUIAT JIJIsl 00ECIICUeHHs BRICOKOH Y4acTOThI
KaJIpOB WJIU TOJICPKKU HECKOJIBKIX MOHUTOPOB.

Bbicokonpou3BoauTeIbHAsI 3BYKOBasi KAPTAa — B BUJICOUTPAX UCTIOIB3YETCS HECKOIBKO
BBICOKOKA4YECTBEHHBIX ayMOKAHAJIOB JIJIsl TOTPYKEHUSI HTPOKa B aTMOC(hepy UrphI.
BricokokadecTBeHHas 3BYKOBasl KapTa YJIy4dIlIaeT KaueCTBO 3BYKa MO CPAaBHEHUIO CO
BCTPOEHHOI 3BYKOBOM KapTOii KOMIbIoTepa. BriaeneHHas 3ByKoBasi KapTa TakKe OMOTaeT
YBEJIUYUTH OOIIYIO TPOU3BOIUTENBLHOCTD, pa3rpyskas mpoieccop. Jlroourenu Bugeourp
3a4acTyIO UCTIONB3YIOT CHEIUANbHBIC HAYITHUKU U MUKPO(DOHBI A7l OOIICHUS C APYTUMU
UTPOKaMHU.

Brbicokonpou3BoaUTEIbHAS CHCTEMA 0XJIAKIEHUSI — BBICOKOYPOBHEBBIE KOMIIOHEHTHI
4acTo BhIPa0ATHIBAIOT OOJIBINE TEIUIA, YeM CTaHAApTHBIE. J[71s oGecrieueHus OXJIax AeHUS
KOMITBIOTEpA MOJ] BBICOKUMHU HArpy3KamHu IpH UTPE B YCOBEPILICHCTBOBAHHBIC BUICOUTPBI
yacTo TpeOyetcs OoJiee cTabuiIbHOE OXJaxkaaronee obopynoBanue. s oxnaxaenus LI,
rpaduueckux npomeccopoB U O3Y 4acTo UCTONIB3YIOTCS YBEIUUYEHHBIC BEHTUIISTOPBI,
paraTophl U YCTPOIMCTBA KUIKOCTHOTO OXJIAXKICHHSI.
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e boJubioe ko1u4ecTBO OLICTPOI ONIEPATUBHOM NAMATH — KOMITBIOTEPHBIE UTPBI
TpeOyroT O0JbIIOro 0Obema namsatu. Kpome Toro, B mpoIiecce Urpbl MOCTOSTHHO
OCYIIECTBISIETCS JJOCTYI K BUACOAAHHBIM, ayIMOJaHHBIM M BCEH HEOOXOIMMOM I UTPHI
nnpopmanuu. Yem 6obiie emkocts O3Y KOMIBIOTEpA, TEM PEKE TPUXOAUTCS
oOpatarbscs K yerpoiicTBam xpaneHust J7aHHbIX. O3Y ¢ BBICOKUM OBICTPOJCHCTBHEM
IIOMOTaeT MPoLieccopy 0OecrneynBaTh CUHXPOHU3ALIMIO BCEX JAHHBIX, TaK KaK I103BOJISET
W3BIIEKAaTh HEOOXOAMMBIE ISl BEIYUCICHHS JAaHHBIC TPU HEOOXOIUMOCTH.

e CucremMa XpaHeHHUS JAHHBIX C BLICOKMM ObICTpoOAelicTBMeM — xecTKue aucku 7200 u
10 000 06/MuH 0GecrieunBaOT HAMHOTO OOJIBIIYIO CKOPOCTH U3BIICUCHUS TAHHBIX T10
cpaBuenwuio ¢ quckamu 5400 06/muH. TBepaoTensuble HakonuTe I 1 SSHD sBistoTCS
0oJs1ee T0POroCTOAIMMU, OJHAKO OHU MO3BOJISIIOT 3HAUUTEIBHO YBEIUYUTh
MIPOU3BOIUTENBHOCTh BUICOUTP.

¢ ChneunaJm3MpoBaHHOE HTPOBOE 000PY/I0BAHHE — HEKOTOPBIE UIPhI IPEAYCMATPUBAIOT
CBSI3b C JIPYTUMHU UrpokaMu. YToObl TOBOPUTH C HUMH, HEOOX0IUM MUKPO(OH, a YTOOBI
CITyIIaTh UX, HEOOXOIUMBI TUHAMUKU WM HAYITHUKHA. UTOOBI YCTAaHOBUTD, HYXKEH JTH
MUKPOQOH WU TOJIOBHAS TAPHUTYPA, BBIICHUTE Y 3aKa34MKa, B KAKUE UT'PbI OH UrpaeT. B
HEKOTOpbIE UT'Pbl MOXKHO UrpaTh B 3D-Bepcun. /11 ncnonb3oBanus 3TOH (yHKIIMU MOTYT
MOTpeOOBaThCs CHIEUAIbHBIE OYKHU U CTIelaIbHble BUACOIUIATHI. [{J1si oNTUMAaIbHOTO
y100CTBa MOJIb30BATENsI B HEKOTOPBIX Urpax JIydlle UCIOIb30BaTh HECKOJIBKO MOHHUTOPOB.
Hanpumep, aBuacUMynsaTop MOXKHO HaCTPOUTh TakK, YTOOBI kKaOMHa 0TOOpakanach
OJIHOBPEMEHHO Ha JIBYX, TpeX U 00Jiee MOHUTOpaX.

e [lpu noAKIIOYEHUH YCTPOICTB ClIEyeT UCIOIb30BaTh MOIXOASIINE TUIIBI IOPTOB U
Kalenen.

e K TUNHMUHBIM ycTpoiicTBaM BBOJA OTHOCSITCS KJIaBHATypa, MbIIlIb, CCHCOPHBIN 3KpaH, U
nnudpoBbIe KaMEPHI.

e B uncno TUMMMYHBIX YCTPOMCTB BHIBOAA BXOAAT MOHUTOPBI, IPUHTEPHI U TUHAMUKH.

o Kopmnyca, 6;moku nutanus, L{I1 u cucrema oxnaxaenus, O3V, ®KeCTKUE TUCKH U TUIATHI
a/IarTepoB clieyeT OOHOBIIATH B ClIlydae 0TKa3a yCTPOMCTBA UM €CIIH YCTPONCTBO OOJIbIIIE
HE COOTBETCTBYET TPEOOBAHUM MOJIb30BATEIIS.

Jliia crienuanu3upoBaHHBIX KOMIBIOTEPOB TpedyeTcsi 000pyI0BaHUE, C OOTBETCTBYIOIIEE UX
KOHKpeTHbIM (pyHKIMsAM. Tur 060pynoBanus, UCHIOIB3YEMOIO B CHICIUAIN3UPOBAHHBIX
KOMIIBIOTEpAX, OMPEIeNseTCs B 3aBUCUMOCTH OT CITIOCOOOB pabOTHI MOJIB30BATENS U €T0 LEeH.

I'naBa 2. 3HaKOMCTBO C TEXHUKOM O€30MaCHOCTHU MIPU BBINOJIHEHUU
71a00paTOPHBIX padOT U UCIIOJIb30BAHUE UHCTPYMEHTOB

B »To1i1 rnase pacCMaTpuBarOTCA OCHOBHBIC MCTO IUKH 0e30macHOM pa6OTbI Ha pa6oqu MCCTC,
aHHapaTHBIﬁ u HpOFpaMMHHﬁ I/IHCTI)YMGHTapPlﬁ, a TAKXKEC yTUJIM3alus OIACHBIX MAaTCPpHUaAJIOB.
HpaBI/IJ'Ia TEXHUKHU 0€30I1aCHOCTH IOMOTAI0T 3alUTUTH JIOJIEH OT HECUACTHBIX CJIy4acB U TpaBM.
KpOMe TOro, OHHM IIOMOTI'arOT 3allIUTHUTD O60py,[[0BaHI/Ie oT HOBpG)KI[CHHﬁ. HCKOTOpBIe U3 OTUX
y1(a3aHPIfI HaITpaBJICHBI HA 3alIUTY OKPY)I(aIOIHeI}'I CpCAbl OT 3arpsA3HCHHUA, K KOTOPOMY MOKCT
NPpUBCCTU HCIIPpABUJIbHAA YTUJIN3alIUA MAaTCPHUAJIOB.

O6H_II/I€ IIpaBujia TCXHUKH 0e301macHOCTH

be3onacHsie YCJIOBUSA pa60TBI MTOMOTaI0T M30eXKAaTh TpaBM U NOBPCIKIACHUA KOMIIBIOTCPHOI'O
O60py,Z[OBaHI/I$I. bezomacHoe pa60qee MCCTO HOJDKHO COACPKATHCA B UUCTOTC U TTOPAAKE, UMCThH
HaJjIexalee ocpelleHue. Bece JODKHBI 3HaTh U CO6J'IIO,Z[3TL TCXHUKY 0€30IMacHOCTH.

CJ'IC,Z[yfITC TpC6OBaHI/I}IM HHCTPYKIHWHU T10 663OH8.CHOCTI/I, YTOOBI NU30EKATh MOope30B, OKOI'0OB,
YAAPOB SJICKTPUUCCKUM TOKOM W HAPYILICHUS 3PpCHUS. PCKOMCH,Z[yeTCH y6C,Z[I/ITBC}I, 4To 1101
pYKOfI HMCIOTCS OTHCTYHIUTCIIb U Ha6op JJIs OKa3aHHUA nepBoﬁ MEIUIIMHCKON TTOMOIIIH.
HCHpaBI/IJ]LHO PasMCIICHHBIC UJIKM HE3AKPCIIJICHHBIC KaOenu MOT'YT CTaTb TPABMOOITaCHBIMU
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MPEMATCTBUAMHU MTPU MOHTa)Ke ceTu. Bo n3bexxanue prucka s KabenbHOM pa3BOIKU
PEKOMEHyeTCs MCTIOIB30BaTh KaOeIbHbIC KaHAJIbl HIIM KOpoOa.
Hwxe npeacTaBieH HEMOIHBIA CTUCOK MEP MPEIOCTOPOKHOCTH MPU paboTe ¢ KOMITBIOTEPOM:
e CHHMHUTE Yachl M YKpAIIEHUs, MOATIHUTE CBOOOIHYIO OJIeXK Ty, YTOOBI OHA HE 0O0JITaNACh.
e  OTKIIOUNTE TUTAHUE U OTCOCAUHUTE KaOelu MUTaH!s 000PYIOBAHHMS U3 PO3ETOK MEPE]T
Ha4yaJioM PEMOHTHBIX paloT.

e 3akieiiTe ocTpble Kpast BHYTPU KOMIIbIOTEpA U30JISILIUOHHOM JIEHTOM.

o Huxorga He pa3z0upaiite 0J0K NUTAHUS WIM MOHUTOP CO BCTPOEHHBIM OJIOKOM MUTAHUS.

o He npukacaiitech K TOpsIYUM 4acTAM IPUHTEPA WU JETAISAM IPUHTEPA, HAXOASIIUMCS MO
BBICOKUM HAIPSKEHUEM.

e Y3HaiiTe, r/ie HAXOAUTCS OTHETYLIUTEINb U KaK UM M0JIb30BATHCA.

e He nepxxute eny U HalIMTKU Ha paboyeM MecTe.

o TlopnepxuBaiiTe cBoe pabouee MECTO B UUCTOTE U TOPSJIKE.

e CruOaiiTe K0JIEHH, KOTJ]a TIOAHUMAETE TsDKEIIbIe MPEIMEThI, YTOOBI HE IOBPEAUTD CIIUHY.

e lcnonb3yiiTe 3alIUTHBIE OUKU BO M30€KaHUE MOBPEXKICHUS TJ1a3.

[lepen ouncTkoi WM peMOHTOM 000pPyIOBaHUsl yOEAUTECh, YTO MHCTPYMEHThI HAXOIATCS B

ucnpaBHOM cocTosiHuu. [lourcTrTe, MOYMHNUTE WK 3aMEHUTE T€ U3 HUX, KOTOPbIE HE

(YHKIIMOHUPYIOT TOJKHBIM 00pazoM.

DnekTpuyeckas 0e30MacHOCTb

CrnenyiiTe MHCTPYKITUSAM TIO SJEKTPUIECKOIM 0€30MacHOCTH, YTOOBI H30eKaTh BO3rOpaHui
ANIEKTPOCETH, TPABM U HECYACTHBIX CIIY4aeB CO CMEPTEIbHBIM UCXOJIOM.

HexkoTtopsie nerany mpUHTEPOB HATPEBAIOTCS BO BPEMS UCIIOJIH30BAHUS, a IPYTUe, TAaKUe KaK
OJIOKM MUTAHMSI, MOTYT HaXOJUTHCS O] BBLICOKUM HampsbkeHueM. M3ydnte nHCTPYKLHUIO K
MIPUHTEPY, YTOOBI y3HATH PACMOJIOKEHUE JIeTanel o HanpsbkeHueM. Hekoropeie netanu
COXPAaHSIOT BBICOKOE HAIPsLKEHUE Jake Tocye BhIKIIIoUeHHsl mpuHTepa. [lepen Hauanom
PEMOHTHBIX pabOT yOeauTeCh, YTO MPOLLIO JTOCTATOYHO BPEMEHH, YTOOBI IPUHTEDP OCTHLI.
DneKTpuyecKue ycTpoicTBa UMEIOT OTpeiesieHHbIE TpeOoBaHUsI K 3IeKTponuTanuto. Hanpumep,
JUIS pa3HbIX HOYTOYKOB BBITYCKAIOTCSl Pa3HbIE aJanTepsl IepeMeHHOTo Toka. Vcnons3oBanue
ajiarrepa nepeMeHHoro Toka oT APyroro HOyTrOyka Wi yCTPOMCTBA JPYroro THIa MOXKET
BBI3BATh MMOBPEKICHUE CAMOT0 a/lanTepa U HOyTOyKa.

[ToxxapHast 6€3011aCHOCTh

Crnenyiite npaBmiiaM 0€30MMaCHOCTH IS 3aIUTHI )KU3HH, COOPYKEHHUI 1 000pynoBanus. Bo
n30eKaHKue yaapa MEKTPHICCKUM TOKOM U IS MPEYNPEKICHUS TOBPEKACHUI KOMIIBIOTEpa
repe] Ha4ajaoM PEeMOHTHBIX Pa0O0T BBIKIIFOUUTE KOMITBIOTEP M OTKIIFOUYHUTE IMTUTAHHE.
[Toxxap MOXeT 04eHb OBICTPO PACIPOCTPAHUTHCS M HAHECTH cephe3Hblil yiep0. [IpaBunbHoe
WCIIOJIb30BAHUE OTHETYIIUTEIS NPEAYNPEIUT PACIPOCTPAHEHUE U BBIXO U3-110] KOHTPOJIS
HebombIoro noxapa. [lone3yiitech MEHEMOHMYECKOI Toicka3koil B-H-H-O, 4To6b1 3aoMHUTH
OCHOBHBI€ ITPABUJIA UCIIOJIB30BAHUSI OTHETYILUTEIICH:
B — BrpiaepHyTh ueky.
H — HamnpaBuThs Ha OCHOBAHME OTHsI, @ HE HA CaMO IIJIaMsl.
H — Haxarp Ha pbryar.
O — OrnuceIBaTh COTIIOM AYTH U3 CTOPOHBI B CTOPOHY.
O3HaKOMBTECH C TUIIAMU OTHETYIIMTEIIEH, KOTOPbIE TPUMEHSIOTCS B Balllel CTPaHE U PETHOHE.
Pa3Hble THIBI OTHETYIIUTENCH cOepkKaT pa3Hble XUMUYECKHE BEIecTBa sl O0PHOBI C
Pa3IMYHBIMU TUIIAMH TI0KAPOB, B 3aBUCUMOCTH OT UX UCTOYHHKA:

o bymara, nepeBo, macTuk, KapToH

e beH3uH, KepoCHH, OpraHuYeCKUe paCTBOPUTEIU

e DuexTpooOopyaoBaHuE

e JlerkoBocmiaMeHSIOIIUECS MeTaJlIbl
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[Tpu paboTe ¢ KOMIOHEHTaMU KOMITbIOTEpa oOpaliaiTe BHUMAaHUE HA 3allaXd, UCXOAAIINE OT
KOMIIBIOTEPOB U JIEKTPUYECKUX YCTPOUCTB. Koraa npoucxoquT KOpOTKOE 3aMbIKaHUE UIIU
IIEPErPEB IEKTPUYECKUX KOMIIOHEHTOB, OT HUX MJET 3amax rapu. B ciydae nosxapa
BBIINIOJIHSANTE CIEAYIOLINE MpaBuia 0€301aCHOCTH:
o Huxorna He npITaiiTech 00POTHCS € BBILIEAIINM U3-T10]] KOHTPOJIS WM HEJIOKAIN30BaHHBIM
IIOKapOM.
o Ilepen nagamom paboThl 0053aTEIHHO 03HAKOMBTECH C MAPIIPYTOM 3BAKYalllU B CIIy4dae
roxapa.
e  DBBICTPO OKUHBTE 37aHUE.
e OOparurech B aBapuitHO-CIIacaTeJIbHBIE CITYKOBI 32 TTOMOIIBIO.
e HaiinuTe 1 npounTaiiTe UHCTPYKLMHU MO SKCILITyaTallMy OTHETYILIHUTENEH Ha CBOEM pabouemM
MecTe Iepe]] TeM, KaK UCII0Ib30BaTh UX.

9CP u OMII

DJIeKTPOCTATHYECKHIT pa3psijg
Onekrpoctatudeckuid paspsan (ICP) MoxkeT BOZHUKHYTH MPU HAKOTIJIECHUH DJIEKTPUUECKOTO
3apsija (CTaTUYECKOIo AJIEKTPUUECTBA), KOTOPbIN UMEETCS Ha IOBEPXHOCTH, KOHTAKTUPYIOLIEH C
JPYroi MOBEPXHOCTHIO C IPOTUBOTIONIOKHBIM 3apsiioM. Eciu npeaBapuTenbHO HE CHATh
anektpudeckuii 3apsi, To DCP MoXKeT BhI3BaTh MOBPEKIEHUS 000pYyI0BaHUS KOMIIbIOTEPA.
UToOb!I peIoTBPATUTh MOBPEXKAEHNE 000pYI0BaHUE U MTOTEPIO JaHHBIX, CIEAyHTe
COOTBETCTBYIOIIMM PYKOBOJCTBAM I10 3KCIUTyaTalliy, IPUHUMANTE BO BHUMaHUE COCTOSIHUE
OKpY’KaIoIllel CpeJbl U UCIIOJIb3YHTEe 000pyI0BaHKE ISl CTA0MIIN3AIMH AIEKTPOTTUTAHHUS.
UTto65!1 yenoBek Mor nouyBcTBoBaTh DCP, 10mKHO HakonuThes kKak MUHUMYM 3000 BOJBT
CTAaTUYECKOTO AeKTpuuecTBa. Hanpumep, cTaTudeckoe 3JeKTPUUYECTBO MOKET HAKAIUIMBAThCS
Ha TeJIe YeJIOBEKa, KOrJa YeJ0BEeK UJIET 10 KOBPOBOMY NOKpBITHIO. Koria yenoBek npukacaercs
K IpYrOMY 4YeJIOBEKY, 00a UCTIBITHIBAIOT yAap TOKoM. Eciu pa3psn BbI3Baji 00Jib WK
COTIPOBOXKIAJICS IITYMOM, TO HampsbkeHue coctapiisiio 6omee 10 000 Boabt. [l cpaBHEHHS,
MOBPEXKICHIE KOMIIOHEHTOB KOMIIBIOTEPA MOKET ObITh BBI3BAHO CTATUYECKUM DJIEKTPUUECTBOM
¢ HanpspkeHueM MeHee 30 BOJIBT.
DCP MoKeT NpUBECTH K HEOOPaTUMOMY MOBPEKACHUIO AINEKTPUUECKUX KOMIIOHEHTOB.
CrnenyiiTe MpUBEICHHBIM PEKOMEHIAIUSAM, YTOOBI MPEOTBPATUTH MOBpexkaeHus oT DCP:

e XpaHuTe BCE KOMIIOHEHTHI B aHTUCTATUYECKUX MAKEeTaxX, MOKa He OTpedyeTcs ux

YCTaHaBJIUBATb.

e lcnonb3yiiTe 3a3eMIIeHHbIE KOBPUKH Ha paboyeM MecTe.

e lcnonb3yiiTe 3a3eMIIEHHbIE HAIOJIbHbIE KOBPUKU B pa00OYMX 30HAX.

e [lpu peMOHTE KOMIIbIOTEPA UCTIOTB3YUTE aHTUCTATUYECKUI Opaciier.
JJIeKTPOMArHUTHBIE TOMEXH
DnexTpoMarHuTHble moMexu (OMII) — 370 BMeIaTenbcTBO BHEIIHUX 3JIEKTPOMArHUTHBIX
CUTHAJIOB B Cpeiy Mepeaayuu JaHHbIX, HanpuMep MeaHbie kadenu. B cereBoit cpene DMII
WCKa)KaeT CUTHAJI TaKUM 00pa3oM, 4TO y MPUHUMAIOIINX YCTPOUCTB BO3ZHUKAIOT TPYIAHOCTH C
€ro UHTEepIpeTaLHECH.
OMII ucxoasT HE TOABKO OT TEX YCTPOMCTB, OT KOTOPBIX UX MPUHATO OKUJATh, HATPUMEP OT
MOOWJIBHBIX TeaeQOHOB. JIpyrue THIBI SIEKTPUUECKOT0 000PYI0BaHHS MOTYT UCITYCKaTh
OeciIyMHOE, HEBUMMOE 3JIEKTPOMAarHUTHOE T0JIe pauycoM Oojiee KUIIOMETpa.
CymiecTByeT MHOXKECTBO UCTOYHUKOB DMIT:

e J[t000i1 HCTOUHUK, TEHEPUPYIOIIHH 2JIEKTPOMArHUTHBIE BOJTHBI

e AHTpPONOreHHbIE€ HICTOYHUKH, TAKHE KaK JIMHUU AJIEKTpOIepeaay U IEeKTPOIBUTraTeIn

o IlpuponHsbie siBIE€HUS, TAKHE KaK TPO3bl, COJTHEUHOE UIIM KOCMHYECKOE U3JIy4EeHUE
BecnipoBoiHBIE CETH YYBCTBUTENBHEI K pagrodacToTHeIM momexam (PUIT). PUII Bei3biBatoTCS
paauonepenaTIuKaMu | JPYTUMH YCTPOMCTBaMH, paOOTAIOIIUMHU Ha TOH JK€ 4acTOTe.
Hanpumep, 6ectipoBoiHOM TenepoH MOXKET BbI3BaTh MPOOIEMbI ¢ OECIIPOBOIHON CEThIO, €CITU
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00a ycTpoiCTBa HCIIOJIB3YIOT OJHY U TY K€ 4acTOTy. MUKpPOBOJHOBBIE MIE€YN TAKKE MOTYT
BBI3BIBATH TIOMEXH, €CJIM OHM HAXOATCS BOJIM3U YCTPOWCTB OECIIPOBOIHOM CETH.
Kimmmar
Knumarndeckue ycinoBus O-pa3HOMY MOTYT BIIMSATh HA KOMITIBIOTEPHOE 000PyI0BaHHE:
o Ecmu Temneparypa okpyKaromiei cpesibl 0ueHb BHICOKA, 000PYJOBAHNE MOXKET
TeperpeBaThCsl.
o Ilpu oueHb HU3KOH BIAKHOCTHU MOBBILIAETCS BEpOoSTHOCTH DCP.
e [Ipu oueHb BHICOKOH BIQKHOCTH 00OPYIOBAHNE MOKET TMOIYYUTh MOBPEXKICHUE OT BIIAry.

Tunsl kojeOaHui HAPSHKEHUSI STICKTPOITUTAHUS

Hanpsiokenne — 310 Mepa sHepruu, Kotopas TpeOyercs AJis IepeMELLeHus 3apsiaa U3 0JHOTO
MecTa B pyroe. JIBimkeHne 3apsKeHHbIX YacTUll (HarpuMep, AJIEKTPOHOB) Ha3bIBaeTCA
ANIEKTPUYECKUM TOKOM. KOMIBbIOTEpHBIM cXemaM Jij1sl pabOoThI 3JIEKTPOHHBIX KOMIIOHEHTOB
TpeOyeTcs HalpsHKEHHUE U 3JIEKTPUYecKUid ToK. Eciau HanpshkeHne B KOMITbIOTepe HECTaOUIIbHO
WM HETIPaBUIJIbHO, KOMIIOHEHTHI KOMIIBIOTEPA MOTYT paboTaTh HEKOppeKTHO. HecTabminbHOCT
HaIpsDKEHUS HAa3bIBACTCS KOJICOAHUSIMU WIIM CKAYKaMU HAIPSOKEHUS AJICKTPOTTUTAHMUS.
Crnenyromue TUIBI KOJIEOaHUN HANTPSDKEHHS TUTaHUS IEPEMEHHOTO TOKA MOTYT MPUBECTH K
MOTEpe IAHHBIX WJIK armapaTHOMY cOO¥0:

e OrkJiI04YeHMe: TIOJHAS MOTEPsI MUTAHUS IepeMeHHOro Toka. [IpuunHON OTKITIOUeHUS
MOJKET CTaTh MEPEropeBIInil MPEeIOXPaHUTENb, TOJIOMKA TpaHchopmaTopa Uiu
MOBPEKICHUE JIMHUU 3JIEKTPOIEpeIauH.

o Ilonu:keHHOe HanpsizKeHUe (MPOCeJaAHNE HANPSIAKEHHS). CHI)KCHHNE YPOBHS HaNPSLKEHUS
MIEPEMEHHOT0 TOKa, MMPOJI0JDKAOIIeecs: Ha IPOTSHKEHUH ONPEeAeNIEHHOTO MepHo/ia BPEMEHH.
[ToHmkeHne MpOUCXOANT, KOTJa HANPSKEHUE HA JIMHUU AJIEKTPOIIEPEAAUN COCTABISAET
MeHee 80% OT HOpMaIbHOTO YPOBHS HAIIPSDKEHUS, a TAKXKE B CIIy4ae Ieperpy3Ku
ANEKTPUUYECKUX CXEM.

e Illym: nomexu oT reHepatopoB U MoJHMM. [Ilym CHUKAaeT KaueCcTBO JIEKTPONMUTAHUS, YTO
MO>KET BbI3BATh OIIMOKU B KOMIBIOTEPHOI crCcTEME.

¢ Bcmieck: pe3koe NOBBIIEHUE HANPSKEHUS, KOTOPOE JUTUTCS B TEYEHHE KOPOTKOIO
nepuoaa u npesbimaer 100% oT HOpMATIBHOTO HANpPSKEHUs HAa TMHUU. Bemnecku Moryr
ObITh BBI3BaHBI yiapamMu MOJIHUH. OHU TaKKe MOTYT MPOUCXOAUTH IPU BOCCTAHOBIICHUH
ANEKTPUYECKON CUCTEMBI MOCIE OTKIFOUEHHUS.

o Cka4ok HANPSKEHHUS: 3HAUUTEIIHHOE MTOBBIIICHUE HAIIPSKEHNUSI OTHOCUTEIIBHO
HOPMAaJIbHOTO MOTOKA 31eKTpruuecTBa. CKauOK HANPSKEHUS ITTUTCS HECKOJIBKO
HaHOCEKYH/l, LI MUJIJIMAPAHBIX JTOJIEN CEeKYH/IbI.

YCTpOﬁCTBa A 3alUTHI SJICKTPOIIMTAHHA

UTo06b1 n30exaTh MpodIeM ¢ KoJIeOaHUSIMU HAMPSHKEHUS! SJICKTPOTUTAHUSI, UCTIONIB3YITe
yCTPOMCTBA JUIsl 3AIUTHI JAHHBIX U KOMITBIOTEPHOT'O 000PYI0BaHUSA:

e CereBoil puabTp 3a1MILAET OT NOBPEKACHUN, HAHOCUMBIX CKAUYKaMH M BCILJIECKAMHU
HanpspkeHus. CeTeBoi PUIBTP OTBOAUT U3JHILIHEE SJIEKTPUUECKOE HAMPSIKEHUE C TUHUH B
3a3eMIICHUE.

e MHcrounuk 6ecnepedoiinoro nuranus (MBI, UPS) 3amumiaer oT BO3MOXKHBIX TPOOIEM €
JJIEKTPONIUTAHUEM, IPEOCTABIIASA HY)KHBIN YPOBEHb DJIEKTPOIUTAHUSA )11 KOMIIBIOTEpA WIIH
apyroro ycrpoicrsa. Akkymyisatop MBI noctosiHHO 3apskaeTcs, Koraa ycTpoicTBO
Haxoautcs B padote. IBIT o6ecnieunBaeT HEOOXOAMMOE KaueCTBO HIEKTPOMMUTAHUS MIPH
IMOHMKEHHOM HaIIpSKEHUU U OTKIIFOUEHUU dJeKTponuTanusa. Muorue ycrpoiictsa MBI
MOTYT HaIlpsIMYIO B3aUMOJEHCTBOBATh C ONIEPALIMOHHON CUCTEMOM KOMIIBIOTEPA. JTa CBA3b
no3BoJisieT MBII 6e30macHo BBIKIIOYUTH KOMITBIOTEP U COXPAHUTH JaHHBIE 10 TOTO, KaK
paspsanurcsa akkymyisarop UbBILL

e Pe3epBublii uctounuk nuranus (PUII) nomoraer 3aIUTUTE OT BOBMOKHBIX ITPOOIEM ¢
anekTponuTanueM. PesepBHblit akkymynstop PUII oGecrieunBaeT nuTanue, eciu
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IIOCTYIAOIIEE HANPSIKCHUE M1a1aeT HIKE HOPMAIILHOTO YPOBHA. B HOpManbHOM pexuMe

paboThI akKyMynsTOp HeakTuBeH. Korna HanmpspkeHue nmaiaeT, akKyMyisaTop MoJ1aeT

IIOCTOSIHHBIM TOK HAa MHBEPTOP NMUTAHMsI, KOTOPBINA IPe0Opas3yeT ero B IEPEMEHHBIN TOK JUIS

MIUTaHUS KOMIIbIOTEPA. ITO YCTPOMCTBO HE Tak HaJeKHO, Kak VBII, mockonbky Tpedyercs

BpeMsi, YTOOBI MEPEKIIIOYUTHCS Ha MUTaHUE OT akKyMyJsitopa. Eciin nepexitouaroree

YCTPOMCTBO BBIXOJUT U3 CTPOSl, AKKYMYJIATOP HE MOKET I10JaBaTh IUTAHUE HA KOMIIBIOTED.
BHUMAHME! I1Ipoussoaurenu UBII He pekoMEeH1yIOT MOAKI0YATh K HUM Ja3epHbIe
IIPUHTEPBI, TaK KaK 3TO MOXKET BbI3BaTh neperpysky MbII.

[TacmopT 6€30macHOCTH

Kommnsroreps! u nepudepuiiibie yCTpOMCTBA COIEPKAT MaTepUalibl, KOTOPbIE MOTYT MIPUIUHUTH
Bpel oOKpyxkaroiei cpene. OmacHple MaTepuaibl MHOTIa Ha3bIBAIOT TOKCUYHBIMU OTXOJIaMHU.
OHuU MOTYT coziepKaTh BEICOKYIO KOHIIEHTPAIUIO TSHKEIBIX METAIOB, TAKMX KaK KaJMUH,
CBHUHEIl WK PTyTh. [IpaBuiia yTuian3anuu OrMacHbIX MaTepraIoB Pa3INIaOTCs B PaA3HbBIX
ctpaHax. CBSKUTECh C MECTHBIMHU OpraHaMH, OTBEUAIOIIUMH 32 BBIBO3 U NIEPEPaA0OTKY OTXOJIOB,
Y TOJTYy4YrTe HH(POPMAITUIO O TIOPSIKE YTUIN3AIIUU U COOTBETCTBYIOIIUX YCITyTax.
[Tacnopt 6e30macHOCTH TakKe Ha3bIBaeTcs nacnopToM 6ezonacHocty marepuana (IIBM). On
npeAcTaBisieT co0oi MHGOPMAITMOHHBIN OI0JUIETEHB CO CBOIHBIMU JIAHHBIMU T10 COCTaBY
Marepuaia, BKIItoUas ONacHbIE HHTPEANCHTHI, KOTOPHIE MOTYT HETaTUBHO BO3/ICHCTBOBAThH Ha
3JI0POBBE JIFOJICH, MTOXKAPOOTIACHOCTH M TPeOOBAHUS 0 OKa3aHMIO TiepBoi momotu. [IbBM
COICPXKUT UH(OPMAITHIO O XUMHUUECKOW PEaKTUBHOCTH U HeCOBMecTUMOCTH. Kpome Toro, B HEM
TIPUBOJISITCSL CBEJICHUS O O€30TIaCHOM OOpAIleHUH ¢ MaTepUajoOM U €r0 XpaHSHUH, ICUCTBUS B
ciTyJae pa3jiuBa U yTeUKH, a TAKKE MHCTPYKITUH TI0 YTHITH3AIIAHN.
UtoOBI OnIpeenuTh, KIIaCCHPUITUPYETCS T MaTEpHall KaKk OMacHBIN, 03HaKoMbTeCch ¢ [IBM
npousBoautens. B CIIIA Ynpasnenne nmo oxpane Tpyaa u texuuke 6ezomacoctu (YOT)
TpeOyeT, YTOOBI KO BCEM OMAacHBIM MaTepuanam npuiaraics [IBM npu nepenadye nx HOBOMY
BHaaensiy. MHxkeHepaM, 00CIyKUBAIOIIUM TEXHUKY, MOKET OTpeOoBaThCS HHPOpMAIUS U3
[TBM, nipuIt0’k€HHOTO K TIPOYKTaM, TPHOOPETAEMBIM JJIsI PEMOHTA MJIM TEXHUYECKOTO
obcnmyxxkuBanus kommbiotepa. YOT tarke Tpedyer, 4ToObI COTPYTHUKOB HHGOPMHUPOBAIIHU O
Martepuainax, ¢ KOTOpbIMU OHU PabOTarOT, U 00eCIeUnBalId HHCTPYKIUSAMH 10 TEXHUKE
0€301acHOCTH.
B I1bM ykazan Hanbosee 6€30macHbIi Croco0 YyTUIN3AIMK MMOTSHIINAIBLHO OMAaCHBIX
MarepuaioB. Beerna cBepsiiTech ¢ MECTHBIMU 3aKOHAMU, KaCatOIIUMUCS Pa3pELIEHHbIX METOJIOB
YTUIU3aLUHU, TPEXKAE YeM MPUCTYIUTh K YTUIU3ALUHU dJIEKTPOHHOTO 000pyI0BaHMUSI.
[IBM conaepkuT 1eHHYI0 HHPOPMAITUIO:

o Ha3Banue marepuana

e @duznUecKue CBOMCTBA MaTepuana

e OmnacHble UHTPEIUEHTHI, COAEPIKALIUECS B MaTepUalle

e JlaHHBIE O pEaKIIMOHHOW CIOCOOHOCTH, HAIIPUMED, O MOKAPOOTIACHOCTH U

B3PBIBOOIIACHOCTH

o [lopsnok nercTBUM IpU pa3auBax U yreukax

e Oco0Obie MepbI TPEIOCTOPOKHOCTH

e OmnacHOCTb AJi 340POBBS

e TpeboBaHus K CIELMAIBHOM 3a1UTe
B EBpocorose 1 utons 2007 rosia B CUITy BCTYIUJ PETJIAMEHT PErUCTPalliu, OLICHKH,
paspenieHus u orpannyeHus xumudeckux Bemiects (REACH), koTopslii 3aMeHUT
MHOTOUYHCIIEHHBIE IMPEKTUBBI U PETJIAMEHTHI €IMHOW CUCTEMOM.

YTunuzanus 000pyA0BaHUS

Hapmnexamas yrunusanus wim nepepadoTka OMacHbIX KOMIIOHEHTOB KOMITBIOTEPOB SIBJISETCS
ry00anbHOM npobiemMoit. YoenuTech B COOMIOICHUN PETJIAMEHTOB 110 YTHIIN3AI[MH KOHKPETHBIX
aneMeHTOoB. Opranuzaiim, KOTOpble HapyLIaloT 3TH PeriaMeHThl, MOT'YT ObITh OIITpaOBAHBI
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WJIA BOBJICYCHBI B JIOPOTOCTOAIINE CyAeOHbIE pa30rpaTenbCTBa. PernaMenTsl o yruim3anuu
KOMITIOHEHTOB KOMIIBIOTEPA OTJIMYAIOTCS B pa3HbIX cTpaHax. [[yist momydeHus akTyalbHbIX
CBEJICHUII 110 3TOMY BOIIPOCY 0OpaTHTECh B MECTHYIO PUPOJOOXPAHHYIO OPTaHNU3ALHUIO.
Barapeu n akkymyasiTtopbl

barapeu u akKyMyJISITOpbI 4acTO COAEPKAT PEAKO3EMENIbHBIE METAJUIbI, KOTOPbIE MOT'YT HAHECTU
BpeJ OKpyXkaroliei cpese. B akkyMyniaTopax HOpTaTUBHBIX KOMIIBIOTEPOB MOT'YT COJEPKATHCS
CBUHEL, KaJIMU, TUTUIA, MapraHel] U PTyTb. DTH METaJlJIbl HE Pa3j1araloTcsi U OCTAIOTCS B
OKpY’Karolllel CpeJie Ha I0JITKE ro/ibl. PTyTh MOBCEMECTHO HUCIOJIb3YETCSl B IPOU3BOICTBE
Oarapeil U ABIIIETCA UCKIIOYUTEIbHO TOKCUYHOM U BPEIHOM IS YEJIOBEKA.

OtnpaBka O6aTapeil 1 aKKyMyJIITOPOB Ha MepepadoTKy OJKHA BXOJHUTh B CIIMCOK CTaHAAPTHBIX
neiictBuil. Bce OaTapen u akKyMynsITOpbI, BKIIIOYasl JINTUW-UOHHBIE, HUKEIb-KaJMUEBBIE,
HUKEJb-METAJJIOTHIPUAHBIE U CBUHIIOBO-KUCIIOTHBIE, MOJUIEXkKAT MPOLeypaM YTHIIN3alHH,
KOTOpbIE COOTBETCTBYIOT MECTHOMY IIPUPOJAOOXPAHHOMY 3aKOHOIATEIbCTRY.

MouuTopbl

ColmromaiiTe ocTopokHOCTh Tipu oOpamiennu ¢ DJIT-morutopamu. B DJIT-MmoHUTOpax MOXKET
COXPAHATHCS BBICOKOE HANPSKEHUE, J1aXKe M0CIe OTKIIIOUEHHUS! OT HCTOYHUKA TUTaHMSL.
MoHHTOPBI COJEPKAT CTEKIIO, METaJLI, IUIACTUK, CBUHEL], Oapuiil U peIKO3eMEIbHbIE METAILIIBI.
CornacHo AreHTCTBY 10 oxpaHe okpyxatorieit cpenbl (AOOC) CILIA, MOHUTOPBI MOTYT
coJiepKaTh NPUOIU3UTENBHO 1,8 KT CBUHIA. Y TUIM3AIMS MOHUTOPOB JI0JKHA MPOU3BOAUTHCS B
COOTBETCTBUU C MPUPOJOOXPAHHBIM 3aKOHOIATEIHCTBOM.

KommnuiekTbl TOHEPOB, KAPTPHU/IZKH M NIPOSIBUTEH

Hcnonb3oBaHHbIE KOMIUIEKTHI TOHEPOB M KApTPHUIKU JJIsl IPUHTEPOB HEOOXO0TUMO
HaJJIeXKaIuM 00pa3oM YTHIIM3HPOBATh B COOTBETCTBUU C MPUMEHUMBIM IPUPOI0O0XPAHHBIM
3aKoHoaTeabcTBOM. OHU TaKKe noaiexar nepepadorke. HekoTopble MoCcTaBIIMKY U
IIPOU3BOIUTENH TOHEPOB U KAPTPULKEW IPUHUMAIOT ITyCThIE€ KAPTPUIKHA HA TIOBTOPHYIO
3anpaBKy. HexkoTopbsle KOMIIaHUM CHIENUAIM3UPYIOTCS HA 3alIPaBKe ITyCTHIX KapTPUIKEH.
MosxHO mproOpecTr HabOPHI IS 3aPaBKU KaPTPHUDKEH ISl CTPYHHBIX TPUHTEPOB, OJHAKO 3TO
HE PEKOMEH/YeTCs IeaTh, TaK KaK YEPHWIA B IPUHTEPE MOTYT IIPOTEYb U IIPUBECTH K
HeoOpaTUMBIM MOBPEXKACHUAM. VIcroap30BaHNe TOBTOPHO 3aIPaBICHHBIX KapTpUIKEH s
CTPYHMHBIX IPUHTEPOB MOKET aHHYJINPOBATh FAPAHTUIO HA IIPUHTED.

XyMHUYeCKHe PACTBOPUTEH U a3P030JibHbIE 0AJUIOHbI

OOparuTech B MECTHYIO KOMITAHUIO 110 BBIBO3Y OTXOJIOB, YTOOBI Y3HATh, KAaK U II€ IPOU3BOIUTH
YTHIIU3aLUI0 XMMUKAaTOB U PaCTBOPUTEIIEH, UCIIOIb3YEMBIX U1 OYMCTKH KOMITbIOTEPOB. He
BBUIMBANTE XMMHKATBl U PACTBOPUTENIN B PAKOBUHY WJIA B CTOKH, KOTOPBIE COEMHEHBI C
KOJUIEKTOPOM T'OPOJCKOM KaHAJIN3ALHH.

K Gamnonam u OyThlIKaM, COJEpPKALIMM PACTBOPUTEIHN UM JPYTrUe YUCTSIIUE BELIECTBA,
HE00X0AMMO OTHOCHUTBCS C OCTOPOKHOCTBIO. Y O0eIUTECh, YTO OHU IOMEUEHBI KaKk 0c000
OIIaCHBIE OTXO/bI, U COOTBETCTBYIOIIUM 00pa3oM oOpariaiitech ¢ HUMU. Harpumep, HeKoTopsle
a3p030JIbHbIE OAJIIIOHBI B3PBIBAIOTCS IPU HAIPEBAHUM, €CIIU UX COAEPKUMOE He ObLIO0
HCII0JIB30BAHO JI0 KOHIIA.

OO6m1ee UCTI0JIb30BAaHNUE HHCTPYMEHTOB

Jliist peMOHTa KOMITBIOTEPOB TpeOyeTcsi HAbop CrelualIbHBIX HHCTPYMEHTOB. O3HAaKOMBTECH CO
CBEJICHUSIMH O TOM, KaK ITPaBUJIBHO MCII0JIb30BaTh KaXAblil MHCTPYMEHT, a TaKXXe yoeuTech B
TOM, YTO Ul 3a/1a4¥ IPUMEHSETCS IPaBUIIbHBIN HHCTPYMEHT. Y MEJIO€ UCII0JIb30BAHNE
WHCTPYMEHTOB U MPOTrPaMMHOro odecredeHus obierdaer padboTy U 00ecreuuBaeT JOKHOE U
0e30IacHOe BBINIOJHEHUE MTOCTABICHHBIX 3a/1a4.
B Habope J0KHBI COJIEpKATHCS BCE HHCTPYMEHTHI, HEOOXOUMBbIE Uil TPOBEIECHHS TOJIHOTO
pemoHTa 060opynoBanus. C ONbITOM BbI OIIMETE, KaKhie HHCTPYMEHTHI HY’)KHO UMETh JUIS
pa3IUYHOro THIa paboT. ANNapaTHBI HHCTPYMEHTApUi IEIUTCS Ha YEThIpe KaTeTOPUH:

o Cpencrsa npenorspauienus CP

e PyuHBIE HHCTPYMEHTHI
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e HMHCTpYMEHTHI AJII OUUCTKHU
e HMHCTpYyMEHTHI A1 TUATHOCTUKH

CpenctBa nipenorpainienust ICP

CymiectByeT /1Ba cpeacTBa npeaorspaiienus JCP: antucratudeckuii Opacier u
AQHTUCTATUYCCKUN KOBPHUK. AHTUCTATUUYECKUIN OpacieT 3aluIacT KOMIbIOTEPHOE
000pyI0BaHUE, €CITM OH 3a3€MJICH Ha KOPITYC KOMITbIOTEpA. AHTUCTATUUECKUI KOBPUK
3alUIIaeT KOMIIBIOTEpHOE 000pyI0BaHuE, IPEAOTBpallias HAaKOIUIEHUE CTATUYECKOTO
AJIEKTpUYECTBA HA 000PYAOBAaHUY WJIM HA MHXKEHEpE.

PyuHbIe HHCTpYMEHTHI

Bonbias yacTb HHCTPYMEHTOB, UCIIOJIB3YEMBIX NPU COOPKE KOMIIBIOTEPA, IPEJICTABISIET COO0I
MEJIKHE pyYHble HHCTPYMEHTHI. MIX MOKHO IpHOOpEeCcTH Kak OT/ENbHO, TaK U B HAbOpe 71
peMoOHTa KOMITbI0TepOB. Habopbl MHCTPYMEHTOB 3HAYUTENIBHO PA3JINYalOTCs 110 pa3Mepy,
KauecTBy U 1eHe. Ha puc. 1-6 npuBeaeHs! JOMOJIHUTENBHBIE CBEICHUS O HanboJiee
pacnpoCTpaHEHHBIX PYYHBIX HHCTPYMEHTAX.

HNucTpyMeHTHI 17151 paboThI ¢ KabensMu

B KOMIUIEKT HHCTPYMEHTOB JUIsl PEMOHTA KOMITBIOTEPOB TAKKE BXOJAT UHCTPYMEHTHI JJIs
peMoOHTa U oAroToBKMU Kadeneit. Ha puc. 1-4 npuBeeHbl JONOTHUTEIbHBIE CBEACHUS O
HanboJee pacIpOCTPaHEHHBIX HHCTPYMEHTaX Ui paboThl ¢ KaOensMu.

NHCTpyMEHTHI 711 OUUCTKU

[IpoBoas TexHMUECcKOe 00CTY)KMBAaHUE U PEMOHT KOMIIBIOTEPOB, HEOOXOUMO UMETh
COOTBETCTBYIOIIME HHCTPYMEHTHI 1JIsl UX OUMCTKU. Mcronb30BaHue npaBUIbHBIX HHCTPYMEHTOB
MIOMOTaeT 00eCTeYnTh OTCYTCTBUE MOBPEXKACHNUN KOMIBIOTEPHBIX KOMIIOHEHTOB B IIPOIIECCE
ourcTtku. Ha puc. 1-4 npuBeieHbl TONOTHUTEIbHBIE CBEACHUS O HanOoJiee paclpoCTPaHEHHbIX
WHCTPYMEHTAX JJIs1 OUUCTKH.

Cpenctsa ynpaBJlieHUS TUCKaMU

IIporpammHbIe cpecTBa IOMOTalOT IPOBOJAUTH JUArHOCTUKY KOMIIBIOTEPHBIX M CETEBBIX
Ipo0JIeM U OIIpeNeIIATh, KAKOE U3 KOMIIBIOTEPHBIX YCTPOICTB paboTaeT HEKOPpeKTHO. VHxkeHep
JIOJDKEH YMETh UCIOJIb30BATh PsAJ] IPOrPAMMHBIX CPEICTB Ul AUArHOCTUKH ITPOOIIeM,
00cCITy’)KUBaHUs 000PYIOBAHM U 3AIIUTHI JAHHBIX, XPAHSILUXCSA HA KOMIIBIOTEpE.
WHxeHep JOKEH yMETh ONpeeNaTh, KaKue MPOrpaMMHbIE CPEJICTBA HYKHO UCHOJIb30BaTh B
pa3nuuHbIX cuTyanuax. CpencTBa ynpaBieHUs AUCKaMU IIOMOTAlOT ONPEAEIUTh U UCIIPAaBUTh
OLIMOKU JIMUCKA, HOJArOTOBUTH JUCK K XPAHEHUIO IAaHHBIX U YAAJIUTh HEHYKHbIC (DalIbl.
e YmnpasJjieHHe IUCKAMH HHULMAIU3UPYET IUCKH, CO3JaeT U (popMaTHpyeT pasaesnsl (CM.
puc. 1).
e @opMaTHpOBaHMe FOTOBUT KECTKHI TUCK K XpaHEHHIO HH(POpMALUH (CM. puc. 2).
e Scandisk nau CHKDSK npoBepstoT 1eln0oCTHOCTh (aifyioB U Narnok Ha )KECTKOM JIUCKE,
CKaHMpys (ailloByr0 cucTeMy. DTH CPEACTBA TAK)KE MOT'YT ITPOBEPSTH MOBEPXHOCTD AUCKA
Ha HanmM4Ke PU3NYECKUX TOBPEKACHHH (CM. puc. 3).

e  OnTuMM3anus IMCKOB (paHblIe HAa3bIBAJIACh JIeparMeHTalel) ONTUMU3ZHUPYET
MIPOCTPAHCTBO Ha XKECTKOM JIMCKe Ul obecrieueHus 6ojiee ObICTPOro JOCTyma K
nporpaMmmam U JaHHBIM (CM. puc. 4).

e OuucTKa AMCKA OYHUINACT MPOCTPAHCTBO HA KECTKOM JIUCKE, BBITIOIHSS MOUCK (DAiIoB,
KOTOPBIE MOTYT OBITh 0€30TIaCHO yIIaJIeHbI (CM. pHC. 5).

o IIpoBepka cucremusix ¢aiinos (SFC) ckanupyet kputnueckue (aiiasl oneparuoHHON
CHCTEMBI U 3aMEHsIET MOBpeXAeHHBIe (ailnbl (cM. puc. 6). Mcrnonb3yiiTe 3arpy304HbIi JUCK
Windows 8 a5 ycTpaHeHHsl HEHMCIIPAaBHOCTEH M BOCCTAHOBIJICHUS MOBPEXKACHHBIX (DaiiiioB.
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3arpy3ounsiii quck Windows 8 BocctanaBnuBaet cucteMHusbie ¢aitne Windows, a Taxoke
MOBPEXICHHBIC MJTM YTEPSHHBIE (DAIbl U MTepeyCTaHABINBACT ONEPALIMOHHYIO CUCTEMY.
Jlnst pemienus mpoodiieM ¢ yCTpaHSeHUEM HEUCIIPABHOCTEH MOKHO MCIIOJIb30BATh CPEJICTBA
OT CTOPOHHHUX IMOCTABUIUKOB.

3alKTHBIEC TPOrPAMMHBIE CPEACTBA

Kaxnpriit ron Bupycsl, mmuorckoe 110 u 1pyrue THITBI aTak 3710 yMBIIIJICHHUKOB TIOPAXKAIOT
MUJUTHOHBI KOMIIBIOTEPOB. DTH aTaKH MOTYT MOBPEAUTH ONEPALMOHHBIC CUCTEMBI, TIPUIIOKEHUS
U J1aHHBIC. Y 3apa)KEHHBIX KOMITBIOTEPOB MOTYT JIa)Ke BO3HUKATH MPOOJIEMBI ¢ paboToi
000pYyIOBaHUS WM BBIXOJ KOMIIOHEHTOB U3 CTPOSI.

JUJ1st 3aIIMThI JAHHBIX U EJIOCTHOCTH OTIEPAIMOHHON CUCTEMBI U 000PYIOBAHUS HCIIONB3YHTE
porpaMMHOe oOecrieueHme, pa3paboTaHHOE YIS 3AIUTHI OT aTaK U yAaJCHHs BPEIOHOCHBIX
pOTrpamM.

CymiecTBYIOT pa3iIHyHbIe THITHI TPOTPAMMHOTO 00ECTICUeHHsI TS 3alIUThl 000PYIOBaHHS U
TTAHHBIX.

e Uentp nomaep:xkkn Windows — mpoBepsieT COCTOSHIE BaKHBIX TAPaMETPOB
6e3omacHoCTH (cM. puc. 1). LleHTp noanep:KKu HEPepbIBHO MPOU3BOIUT IPOBEPKY, YTOOBI
rapaHTHPOBATH, YTO TPOTPAMMHBIN MEKCETEBOM SKpaH W aHTHBUPYCHBIE POTPAMMBI
paboTtaror. OH Takke 00eCTieunBaeT aBTOMAaTHYECKYIO 3arpy3Ky U YCTAaHOBKY OOHOBIJICHUI.

e WindowsDefender — ciy»ut 151 3alUThl KOMITBIOTEPA OT BUPYCOB U IHOHCKOTO [10
(cM. puc. 2).

e MexcereBoii 3xkpan Windows — HenmpepbIBHO pabOTaET /ISl 3alIUTHI OT
HECaHKI[MOHUPOBAHHBIX CETEBBIX MOAKIIOUCHHI K BallleMy KOMITBIOTEPY (CM. pHc. 3).

CnpaBouHbIe CpeACcTBa

Xopoiee o0cTy)KUBaHUE KIIMEHTOB TOIpa3yMEBACT MPEIOCTABICHUE 3aKa3YMKY 11O IPOOHOTO
omnucaHus PoOJIEMBI U ¢ perieHus. BaxHo, 4ToObI HHKEHEP TOKYMEHTHUPOBAJI BCE CITydan
00CITy’)KMBaHUS U PEMOHTA, a TAK)KE MIPEA0CTABIISIT TaKyIO JOKYMEHTAITUIO BCEM JIPYTUM
HHXeHepaM. Takue JOKyMEHThl MOKHO MCIIOJIb30BaTh B KAYECTBE CIIPABOYHOTO MaTepuasia npu
PEIIECHUHN CXOXKHUX MPOOIIEeM.

JInuHble cpaBoYHbIe CPeACTBA

B cocTaB nMMYHBIX CIPaBOYHBIX CPEICTB BXOAST PYKOBOJICTBA MO YCTPAHEHUIO HEMCIIPABHOCTEH,
PYKOBOZICTBA MTPOU3BO/INTEINEH, KPATKHE CIIPABOYHBIE PYKOBOJICTBA W )KYPHAIBI PEMOHTHBIX pabot. B
JIOTIOJTHEHHE K HAKJIAJHBIM TEXHHYECKUH CTIEIUAINCT I0JDKEH BECTH JKypHa OOHOBIICHUH M PEMOHTA.

e 3aMeTKM — JenaiiTe 3aMETKH B MPOIIECCE YCTPAHEHHUSI HEMCIIPaBHOCTEH n peMonTa. O0paraitech
K 9TUM 3aMETKaM, YTOOBI He TOBTOPATH yXKe MPONICHHBIX STAIIOB U ONPENENINUTh, K KAKOMY ATaITy
MIPUCTYTIATh JaJIee.

o JKypHam — BHOCHTE B )KypHaJ OMMCAaHNE TPOOIEMbI, BO3MOXKHBIEC PEIIeHH ], KOTOPhIS
MIPUMEHSITUCH JUTSI €€ MCIIPABJICHUs, ¥ ATAalbl YCTPaHEHHS POOJIeMBL. 3aliChIBaiTe BCe M3MEHEHUS
HAaCTPOMKHU 000PYAOBaHUS U 3allaCHBIE YaCTH, MCIIOIh30BAHHBIE ITPH peMOHTE. Bar sxypHai BMecTe
C 3aMEeTKaM¥ MOXKET TIPUHECTH TOJB3Y MPH Pa3pelIeHIH CXOKIX CUTYAIHA B OyIyIIeM.

e Hcropus peMOHTa — COCTaBbTE OAPOOHBIN CITMCOK MPOOJIEM U CITy4aeB pEMOHTA, BKIIFOYas JaTy,
3aMEHEHHbBIE JIETAI 1 UHPOPMAIIHIO O 3aKazuuke. McTopus peMOHTa MO3BOJSET TEXHHUECKOMY
CTEIHAITUCTY ONPEENUTh, KaKue padOThl TPOU3BOINIIMCH C KOHKPETHBIM KOMITBIOTEPOM B
IIPOIILIOM.

Cnpasounsble cpeacrtsa n3 MHTepHera
WHuTepHeT siBiseTcs MpeKpacHBIM HCTOYHUKOM MH(OPMAIMU O KOHKPETHBIX MPo0IeMax MporpaMMHOTO
o0ecrieueHms ¥ UX BO3MOXKHBIX PEIICHHSIX:

e IlouckoBeie cucrembl HTEpHETA

e HoBocTHBIE TPYIIIBI

e  COOpHHMKH YaCTO 33]]aBAEMbIX BOIPOCOB ITPOU3BOIUTEISIM

o KowmmnbroTepHsle pykoBoacTa B lHTepHeTe

e  @®opymsl 1 yaThl B MIHTEpHETE

e TexHuveckne BeO-calThI
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IIpoune nHCTPYMEHTHI

C ombiToM paboTHI BBl HalIeTe MHOXKECTBO JIOTIOJIHEHUH I cBoero Habopa nHcTpyMeHToB. Ha
pucyHKe 1 moka3aHo, Kak MO>KHO MCIHOJIb30BAaTh OyMa)XHBIN CKOTY Uil TOTO, YTOOBI IOMEYaTh
U3BJICYCHHBIC U3 KOMIIBIOTEPA JETANIM, KOTJa Kacca Uil JeTajled HeNOCTyIHa.

Paboumnii KOMIIBIOTEP TAKXKE SBIISICTCSI BAXXHBIM PECYpCOM, KOTOPBIH HY)KHO OpaTh co00ii ipu
BbI€3/IE HA PEMOHT KOMIIBIOTEPOB. Pab0oumii KOMIIbIOTEP MOYKHO KCII0JIb30BATH JJIsl TOMCKA
nH(pOpMAINH, 3arpy3Kd IPOTpaMM U APABEPOB, IS CBSI3U C APYTUMH TEXHUYECKUMHU
CICLIMAIUCTAMHU.

Ha pucynke 2 nokasaHbl TUIIbI 3alIaCHBIX YaCTEH JUIsl KOMIIBIOTEPOB, KOTOPBIE CIIEYET 100aBUTh
B HA0Op MHCTPYMEHTOB. Y OeIUTECh, UTO 3aIT4acT HAXOATCS B UCIIPABHOM COCTOSIHUH, TTPEXKIC
YeM HCII0JIb30BaTh UX. 3aMeHa BO3MOXHO HEUCIIPABHBIX KOMIIBIOTEPHBIX KOMIIOHEHTOB
3aBEI0MO HUCIIPaBHBIMU MTOMOXKET OBICTPO ONMPEIENUTh, KAKOH UIMEHHO KOMIIOHEHT HE paboTaer
JOJIKHBIM 00pa3oM.

AHTHCTaTUYECKUM Opacier

AHTHCTaTUYECKUH OpaciieT — 3TO MPOBOJAHUK, COSTUHSIOLINHN TEJI0 UHKEHEpPa C
o0opynoBaHKEM, C KOTOPbIM BezeTcsl pabota. Korja Ha Tene HakaminBaeTcs CTaTHYECKOe
ANIEKTPUYECTBO, OHO YXOJUT 110 IPUCOEINHEHHOMY K OpaciieTy MpoBOY, YpaBHUBAs TEM CaAMbIM
3apsIbl MEXAy HHKEHEPOM U 000pyJOBaHUEM.

[Ipumepom cTaTUYEeCKOTo IEKTPUUYECTBA CIYKUT ClIa0bli yap TOKOM, KOTOPBII BBl OJTy4YaeTe,
KOTJia UAETE 110 KOMHATE ¢ KOBPOBBIM MOKPBITUEM U ITPUKACAETECH K IBEPHOU PydKe. DTOT
cnalbIii yap He MPUHOCUT Bpe/ia YEJIOBEKY, HO €CJIM TaKOM YK€ ANEKTPUUECKHUH 3apsi/] epeuier
C 4eJIOBeKa Ha KOMITBIOTEP, TO KOMIIOHEHThI KOMIbIOTEpa MOTYT OBITh MOBpekaeHbI. Hommenue
AHTHCTATUYECKOTO OpacieTa MOXKET 3alllUTUTh OT MOBPEXKACHUN KOMIBIOTEPHBIX KOMIIOHEHTOB
M3-3a DJIEKTPOCTATUYECKOIO paspsaa.

Kak nokazaHo Ha pucyHke, OpacieT COCTOUT U3 JIBYX YacTel U J0CTAaTOYHO yJ00eH:

Iar 1. OGepHuTe OpaciaeT BOKPYT 3aISICThS U 3aKPEIUTE €T0 C IOMOIIIBIO 3aCTEKKH WIIH
muny4ykd. Mertasn Ha oOpaTHO#M cTOpoHe OpaciieTa J0KEeH HaXOAUThCS B MOCTOSIHHOM KOHTAKTe
C KOXel.

Hlar 2. [Ipucternure pa3beM Ha KOHIIE TPOBOJA K OpacieTy U MPUCOEAUHUTE BTOPOU KOHEI]
MPOBOJIa MO0 K 000pyA0BaHHUIO, THOO0 K TOM K€ TOUKE 3a3€MJICHHUS, K KOTOPOU MPUCOEIHEH
AHTUCTATUYECKUN KOBPHUK. MeTaIIIMYeCKuii KapKac KOpITyca sIBJISI€TCA XOPOILIUM MECTOM ISt
npucoeauHeHus nposoaa. CoeuHssi IpoBo ¢ 000pyIO0BaHUEM, C KOTOPBIM BeJleTcs padoTa,
BBIOEPUTE HEOKPAIICHHYIO METAJUIMYECKYIO TTOBEPXHOCTh. OKpallleHHbIe TOBEPXHOCTH HE TaK
XOPpOIIO MPOBOJAT 3IEKTPUUECTBO, KAK HEOKPAIICHHBIN MeTaJL.

[pumeuanmne. [loaxmoyaiiTe mpoBox OT Opaciera K 000pPYIOBAHHUIO CO CTOPOHBI TOH PYKH, Ha KOTOPYIO
HaJIeT aHTHCTaTHYeCKui OpacieT. Tak mpoBox He OyIeT MelaTh BO BpeMs padoThI.

XOTs HOIIIEHHWE aHTUCTATUYECKOT0 OpaciieTa u momMoraeT npeaoTBpatutb DCP, MOXKHO TOTTOTHUTETHHO
CHU3UTH PUCK, €CITN HE HAJIEBATh OJCK/IY U3 LIENKa, IOJHICTepPa U MIEPCTH. DTU TKaHHU OOJIbIIE BCETO
CIIOCOOCTBYIOT HAKOIUIEHHIO CTATHYECKOTO AJIEKTPHYECTBA.

IIpumeuanne. Crenyer 3akaThIBaTh pyKaBa, CHUMATh MIAp(bI WK TaJCTYKH U 3alPaBIISTh PYOAIIKy IS
TOT0, YTOOBI OJICXK/1a HE MeIlaia pu padore. Y OequTech, 9TO CepbIu, OKepeibs U MPOYNE HEIIIOTHO
CH/ISIIIME YKPAIICHHUS JIOJDKHBIM 00pa30M 3aKpeTUIeHbI.

BHUMAHMUME! He naneBaiite anTuctaTudeckuii opacier npu peMoHTe 6joka nutanus. He
MpHUCTYyMaiTe K paboTe ¢ BHYTPEHHUMHU KOMIIOHEHTaMU OJI0Ka MUTaHUs, TIOKa He TIpoiaeTe
COOTBETCTBYIOIIEE 00yUeHHE.

AHTHUCTaTUYECKUI KOBPUK

AHTHCTaTUYECCKHUI KOBpPUK c1abo MMPOBOJUT SJICKTPUYCCTBO. OH CHUMaET CTaTUYECKOe
QJICKTPUYCCTBO C KOMIIOHCHTOB KOMIIBKOTCPA U 0e30I1acHo NEepCeBOAUT €ro OT OGOpyI[OBaHI/I}I K
TOYKC 3a3CMJICHUS, KaK 3TO IMIOKA3aHO Ha PUCYHKC!:
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Ilar 1. Ha paGouem mMecTe KOBPUK CIIEAYeT MOMECTHTH IM0JI KOPIIYC KOMITbIOTEpA WIIN
MIOJIOKUTD PSAOM C HUM.

Mlar 2. [Ipukpenure KOBPUK K KOPITYCY ¢ TOMOIIBIO 3a)KMMa, YTOOBI 00ECTIEYHTh
3a3EMJISIIOIIYIO TIOBEPXHOCTh, HA KOTOPYIO MOYKHO ITOJIOKHUTD 3aITYacTH [10CJIE€ UX U3BJICUEHUS U3
CUCTEMBI.

Ecnu paboTa BBITIOTHSIETCS HAa CHIEIIMATIBHOM paboueM MecTe, 3a3eMIIUTE €r0 U aHTHCTAaTHYECKHHA
HamoJIbHbIN KoBpUK. Korzia HOrm Haxo1Tcsl Ha KOBPUKE, a aHTUCTaTUYECKUil OpacieT — Ha
PYKe, TelI0 UMEEeT OJJMHAKOBBIN 3apsj ¢ 000pyI0BaHUEM, U 3TO YMEHbIIAET BeposATHOCTh DCP.
Uem Huke BepossTHOCTh DCP, TeM MEHbIIIE BO3MOKHOCTb OBPEXKACHUS YyBCTBUTEIbHBIX LI€TIEN
1 KOMIIOHEHTOB.

IIpumeyanue. Beerna nepxure KOMIIOHEHTHI 3a Kpas.

Py4HbIE MHCTPYMEHTBI

WNHnxeHep NOmKEH yMeTh MPaBUIIBHO MCIOIb30BaTh KaXKIbli MHCTpYMEHT U3 Habopa. Ha aToii
CTpaHULIE PACCKA3BIBAECTCS O PA3IMYHBIX PYYHBIX MHCTPYMEHTAaX, KOTOPBIE NCIOJIB3YOTCS s
PEMOHTA KOMITBIOTEPOB.

Buntbl

[TonOepute i KaXKJ0r0 BUHTA COOTBETCTBYIOLIYIO OTBEPTKY. [IpucTaBbTe KOHUMK OTBEPTKHU K
rojioBke BuHTa. [loBopaunBaiiTe OTBEpPTKY IO YaCOBOM CTpEJKe, YTOOBI 3aTSIHYTh BUHT, U
MIPOTUB YaCOBOM CTpENKH, YTOOBI 0CIa0UTh €ro, Kak Moka3aHo Ha puc. 1.

Bcerna ncnons3yiiTe OTBEPTKY MOAXOAIIETO TUIIA U pa3Mepa, IOCKOJIbKY B IPOTUBHOM CIIydae
BHMHT MOKHO copBaTh. COpBaHHBIN BUHT, BO3MOXHO, HE YaCTCS 3aTSAHYTh IJIOTHO, a TAKXKE €ro
MOKET OBITh HEMIPOCTO OTKPYTUTh. BEIOPOCHTE BUHTHI C COPBAHHBIMU IIISTTKAMHU.

OTBepTKA ¢ VIOCKUM HLJIMLEM

Hcnonb3yiiTe OTBEPTKY € IUIOCKUM HUIALIEM IIPU pabOTe ¢ BUHTAMU C MPSMBIM [UIALIEM, KaK 3TO
Moka3aHo Ha puc. 2. He monp3yiTech OTBEPTKOM C MPSMBIM IIUTAIIEM, YTOOBI BEIKPYTUTh BUHT C
KpecTooOpa3HbIM 1utuiieM. Hukoraa He ucnosb3yiite oTBEpTKY Kak poiyar. Ecnu He yaaercs
YIAJIUTh KOMIIOHEHT, ITPOBEPHTE, HE YIEPKUBAET JIU €r0 HAa MECTE 3aKUM WJIU 3alIEeNKa.
BHUMAHMUME! Ecnu tpebyercs NPUIoKHUTh O0JIBIIOE YCUITUE, YTOOBI YAAIUTh WITH
MIPUCOEANHUTh KOMIIOHEHT, BO3MOKHO, UTO-TO JIeJaeTcsl HenpaBuibHO. Elie pa3 nposepbTe, He
MIPOITYIIEH JI KaKOW-HUOYb BUHT WU 38KUM, KOTOPBIH yIep>KUBAeT KOMIIOHEHT HA MECTE.
Bocrmonb3yiiTech pyKOBOJICTBOM MO pabOTe € YCTPOWCTBOM MITU YEPTEKOM, YTOOBI MOJIYYUTh
JOTIOTHUTEIBHYIO HH(OPMALIUIO.

KpecroBas orBepTka (Philips)

Kak mokazaHo Ha pucyHKe 3, UCTIOJIB3YITE KPECTOBYIO OTBEPTKY JJISi BUHTOB C KPECTOOOPa3HBIM
nunneM. He ucnonb3yiiTe Takue OTBEPTKU B KAUEeCTBE IIUIIA, TaK KaK MOJA00HbBIE NeHCTBUS
MPUBEYT K OBPEXKICHUIO KOHUMKA OTBEPTKH.

[IecTurpanHasi 0TBEpPTKA

Hcnonp3yiiTe mecTUrpaHHyto OTBEPTKY, YTOOBI 3aKPYUMBATh U OTKPYYUBATh OOJITHI C
ecTUrpaHHoi royioBkoi. [llecturpannpie OOJITHI HENMb3s 3aTATUBATH CIUIIKOM CUIIBHO, TOTOMY
YTO TaK MOKHO MOBpeAUTH 60JIT. He monb3yiiTech mecTUrpaHHoOi 0TBEPTKON, KOTOpPasi CIUILIKOM
BEJIMKa JUIs JJAHHOTO OOJTa.

BHUMAHME! HexkoTopble HHCTPYMEHTH HaMarHuueHsbl. PaboTtas ¢ 31eKTpOHHBIMU
yCTpOHCTBaMH, YOETUTECh, YTO UCIOJIb3yeMble HHCTPYMEHThI HE HaMarHuueHbl. MarHuTHbIE
II0JIsI MOTYT ITOBPEANUTD JAHHBIE, XPAHSLIUECS HA MATHUTHBIX HOCUTENAX. Takxke
HaMarHU4eHHbIE HHCTPYMEHTBI MOTYT HHIYLIUPOBAaTh TOK, CIOCOOHBIN MOBPEIUTH BHYTPEHHHE
KOMIIOHEHTHI KOMIIbIoTeEpa. [I[poBepbTEe CBOII MHCTPYMEHT, IPUKOCHYBIIUCH K HEMY BUHTOM.
Ecnu BUHT npUTATrMBaeTCs, HE UCHIOJIB3YUTE TOT HHCTPYMEHT.

HNHcTpyMeHTHI 10151 N3BJ1eYeHHs KOMIIOHCHTOB

Kak nokazaHo Ha pucyHke 4, 11 yCTAaHOBKH U U3BJIEUYEHUS YaCTEH, 10 KOTOPBIX TPYIHO
N00paThCsl MaibllaMU, MOYKHO UCIOJIB30BaTh IKCTpakTOp. [Ipy ucnonbp30BaHuM STHX
WHCTPYMEHTOB CJIEJIUTE 3a TEM, YTOOBI HE 11apanaTh KOMIOHEHTHI M HE MOABEPIaTh X YAapaM.
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BHUMAHME! Henb3s ucnosib30BaTh KapaHAalid, YTOObI MEHSATh HACTPOUKHU MEPEKITIOUaTenei
BHYTPH KOpITyca KommbioTepa. Kapanmanraeiii rpudens MoxeT cpaboTaTh Kak MPOBOIHUK U
MPUBECTU K MOBPEKICHUIO KOMIIOHEHTOB KOMITBIOTEPA.

JUist TEXHUYECKOTO OOCITYy)KUBAHUS M PEMOHTA KOMITBIOTEPOB MOT'YT MCIIOJIb30BaThCA
MHOTOUYHCIICHHBIE CTIeIMaIbHbIE HHCTPYMEHTHI, TaKue KaK 3B€3/1000pa3Hble HACAIKH,
AQHTUCTATUYCCKUE CYMKHU U TIEPUYATKU U SKCTPAKTOPHI HHTETPATBHBIX cxeM. M30eraiiTe
HaMarHUYEHHBIX HHCTPYMEHTOB, TAKUX KaK OTBEPTKU C MarHUTHBIMU HAKOHEYHUKAMH, UITH
WHCTPYMEHTOB, B KOTOPBIX UCIIOJIB3YETCS MAarHUT ISl U3BJICUCHUS] MAJIEHBKUX
TPYAHOJOCTYIHBIX METAJUINYECKUX MTPEIMETOB. JJOMOIHUTEIBHO CYLIECTBYIOT €11
CrenraIbHbIE YCTPOUCTBA JJIs TECTUPOBAHUS, MPUMEHIEMBIE JIJIsl TUArHOCTUKH MPOOIIEeM ¢
KOMITIBIOTEPaMH U KaOeJsIMU:

e  MyabTUMeTpP — YCTPOUCTBO, U3MEPSIOIIEEe HANPSHKEHHUE MOCTOSTHHOTO U IIEPEMEHHOTO
TOKA, IEKTPUUECKUI TOK U IPYTUe ANEKTPUUECKUE XapaKTePUCTHUKH, KaK MOKa3aHO Ha
puc. 5.

e Tecrep njs 0J10Ka MUTAHUS — YCTPOUCTBO, KOTOPOE MIPOBEPSIET, MPABUIIBHO JIU MOJAACTCS
AJIEKTpONUTaHue KoMIbloTepa. [IpocToit TecTep O10Ka MUTaHUS MOYKET UMETh TOJIBKO
CBETOBBIC UHUKATOPHI, @ 00JI€€ COBEPIIICHHBIE BEPCHH TIOKA3BIBAIOT HAMPSDKEHUE U CUITY
TOKa.

o KabeabHblii TecTep — yCTpONHCTBO, KOTOPOE MPOBEPSET 3aMbIKaHUS M HEUCITPABHOCTH
MIPOBOJIKH, HAITPUMEDP MTPUCOCIUHEHHE MMPOBO/Ia K HEMPABIIIBHOMY KOHTAKTY.

e Ananrep 00OpPaTHOM METJIM — YCTPOMCTBO, KOTOPOE MOJACOECAUHSIETCS K TOPTY
KOMIIbIOTEpa, KOHIIEHTPATOpa, KOMMYTAaTOPa WJIM MApIIPYTHU3aTOPa /ISl BHITIOJTHEHUS
JTUArHOCTUYECKOM MPOTIEAYPHI, Ha3pIBAEMOM MPOBEPKOI oOpaTHOM metnu. [1pu mpoBepke
00paTHOM METJIM CUTHAJ MepeIaeTcs 0 KaHaly U BO3BPAIIAeTCs K OTIPABUBIIEMY €r0
ycrpoiictBy. Takum 06pa3omM mpoBepsieTcs 1eIOCTHOCTh Mepeaayu JaHHbIX.

Hucrauuye maTepuaisl

o [loanepxanue 4YMCTOTHI KOMIBIOTEPOB BHYTPU U CHAPYXKU SABJISIETCS BaXKHOM YaCThIO
TEXHUYECKOTO 00cCIy:kuBaHus. ['psA3b MOKET NPEensTCTBOBATh pab0OTEe BEHTUIISITOPOB, KHOIOK U
MIPOYUX MEXaHUYECKUX KOMIOHEHTOB. Ha pucynke 1 nmokazansl O0blne CKOIJICHUS MbUTH Ha
KOMITBIOTEPHBIX KOMIOHEHTaX. CIUIIKOM O0JIbIINE CKOTUICHHUS MBLIH HA AIEKTPUYECKUX
KOMIIOHEHTAX JEUCTBYIOT KaK TEILUIOU30JISATOP U YACPKUBAIOT TEIUIO. Teron30as1us CHUXKAET
CIOCOOHOCTH PAIUATOPOB U BEHTUWIIATOPOB OXJIAXKICHHUS TOICPKUBATH HY)KHYIO TEMIIEPATYPY
KOMIIOHEHTOB, YTO MIPUBOAMT K IIEPETPEBY U MOJOMKAM MUKPOCXEM U LENEH.

o IIpumeuyanune. Ouunnias KOMIBIOTEP U3HYTPH C IOMOLIBIO CKATOTO BO3/1yXa, HAIIpaBJIsHUTe
COIUIO HAa KOMITIOHEHTHI ¢ paccTostHus He MmeHee 10 cM. biiok nuTtanust 1 BEHTWISATOP HYKHO
OYMILATH C 33JIHEW CTOPOHBI KOpITyCa.

e BHUMAHMHE! [Ipexae ueM 4uCTUTH J1I000€ YCTPONCTBO, BHIKIIOUUTE €r0 M OTKIIOYUTE OT
HWCTOYHHUKA [TUTAHUA.

o Kopnycbl KOMIIBIOTEPOB 1 MOHUTOPBI

e ]Iy YUCTKH KOMIBIOTEPHBIX KOPITYCOB M BHEIIHUX TOBEPXHOCTEH MOHUTOPOB UCIIOJIb3YHUTE
PacTBOP MSATKOTO YUCTSIIIETO CPEICTBA U BIAKHYIO 0€3BOPCOBYIO TKaHb. CMelIaiTe Karuio
XKUJKOCTHU U1 MBIThs 1TOCy bl M 120 Mu1 BOJIBI 17151 OJIYYE€HMS YUCTSIIEro pactBopa. Eciu Boga
MIPOCOYMIIACH BHYTPb KOPITyca, TalUTe eil TOCTaTOYHO BPEMEHH, YTOOBI BBICOXHYTh, MIPEXK/IE YeM
BKJIFOYATh KOMIIBIOTED.

e Eciau KOMIIBIOTEP YCTAHOBJIEH B MECTE, T/I€ OH IIOJIBEPKEH UPE3MEPHOMY 3arpsA3HEHUIO UITU
3albUIEHUIO, CIIEIYET UCIIOJIB30BATh KOPIYC, MMO3BOJISAIOLINN TPEAOTBPATUTD MO IaHUE
OOJBIIOTO KOJIMYECTBA MBUTH, YTOOBI N30€KaTh MOBPEXKACHNUS KOMIIOHEHTOB KOMIIBIOTEPA.
Taxoit kopryc 10KeH OBbITh OCHAIEH (QUIBTPAMU ISl MPEAOTBPAIICHUS OTIaIaHUS TTHLIH
BHYTPB KOopryca. PerynsipHo ouniaiite Ui 3aMeHsiiiTe Takue (puibTpbl.

o KK-gucnien
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e He nucnonp3yiite ynucTsAIKE CPEACTBA ATl CTEKOJI HITH JIFOOBIE IPYTHE CPEICTBA, COACPIKaIIIe
ammuak, i JKK-nucneeB, kpoMe Tex ciydaeB, KOTIa OYHCTUTENb CIIEUAIBFHO pa3paboTaH
JUI 3TOM LieIH. ATpeCcCUBHbBIE XUMUYECKHE BELLIECTBA IIOBPEXKIAIOT IOKPHITUE TUCILIES.
3avacTyro Takue AUCIUIEU HE UMEIOT 3alIUTHOTO CTEKIa, IO3TOMY IMIPOTUPANTE UX C 0CO0O0M
OCTOPOKHOCTBIO M HE IABUTE HA TUCILIEH CIMIIKOM CHIIBHO.

o OuumiaiiTe 3anbUIMBIINECS KOMIOHEHTHI C IOMOUIBIO CKATOTO BO3AyXa. CxxaThlil BO3yX HE
BBI3bIBAET HAKOIUICHUS JIEKTPOCTATHUECKOTO 3apsiia Ha KOMIIOHEHTax. Y 0eauTech, 4To
[IOMEILIEHNE BEHTHIIMPYETCS T0OJKHBIM 00pa3oM, MPEX /i€ YEM BbIYBaTh IbLIb U3 KOMIIBIOTEDA.
PexomenyeTcs HaieBaTh pecnupaTop, YTOObI HE BJIBIXaTh YACTHUI[bI MBLIH.

o CryBaiiTe MBUTh IPEPBHIBUCTHIMU CTPYSIMH BO3yXa U3 OayutoHUMKa. HuKorna He HaKIoHsiTe
OaJUIOHYMK U HE [IepeBOpaunBaiiTe ero Bo BpeMs npuMenenus. He nomyckaiite, yToObl Jlonactu
BEHTWJIATOPA BPAILAJINCH OT MIOTOKA CKATOTO BO3AyXa. Y IEPKUBANTE BEHTHIIATOP HEIIOABUKHO.
MoTop BEHTUIIATOPA MOXKET CJIOMATbhCS, €CJIN JIONAacTh OyayT BpallaThCs MPHU BHIKIIOUEHHOM
MOTOpE.

¢ KOHTaKTBI KOMIIOHEHTOB

e lcnonb3ys 6€3BOPCOBYIO TKaHb, CJIETKa CMOUYEHHYIO B M30IIPONUIIOBOM CIUPTE, OCTOPOKHO
MIPOTPUTE KOHTAKTHI HA KOMIIOHEHTax. He ucnonp3yite MEIMIMHCKUN ciupT. MeauunHCKUi
CIUPT COJIEPKUT IMPUMECH, KOTOPBIE MOTYT IOBPEIUTh KOHTAKTHI. [lepen moBTopHOM
YCTaHOBKOM HCIOJIB3YHTE CKATBIA BO3/IyX, YTOOBI CIyTh BOJIOKHA C KOHTAKTOB.

o KiaBuartypsl

e YpcTHTe HACTOJIBHYIO KJIIABHATYPY € IOMOIIBIO CKAaTOTO BO3/1yXa, a 3aTEM UCHOJIb3yHTe
PYUYHOM MbLIECOC ¢ HACAAKOU-IIIETKOM, YTOOBI YAIUTh OCTABIIYIOCS MbLIb.

e BHUMAHME! Hukorna He UCNOB3yHTE CTaHAAPTHBIN MBUIECOC IS YAAICHUS MU U3
KoMIIbIoTepa. [limacTMaccoBble IeTaiy mblu1ecoca MOTyT HAaKaIllJIMBaTh CTATHYECKOE
EKTPUYECTBO U PA3PAKATHCS O KOMIOHEHTHI. VICIIONIB3yITE TONBKO MBUIECOCHI,
IIPEIHA3HAYEHHBIC I JIEKTPOHHBIX KOMIIOHEHTOB.

e Mbpimmu

e JI7s1 OYMCTKM BHEIIHEN IOBEPXHOCTH MBILIA HCHOJIB3YUTE YUCTALLEE CPEACTBO JUIsl CTEKO U
MATKYIO TKaHb. He pacnplisiiTe YnucTsIee CPEeACTBO HEMOCPEICTBECHHO Ha Mbllb. [Ipu ouncTke
LIAPUKOBOM MBIIIU MOYKHO BBIHYTH IIAPUK U MOYUCTUTH €r0 YUCTAIIUM CPEACTBOM VI CTEKOJI U
MATKOH TKaHb0. HauncTo mpoTpuTe poarKy BHYTPH MBILIM ¢ IOMOLIBIO TOM ke TKaHu. He
pacHbUISNTE HUKAKUX KUAKOCTEH BHYTPb MBILIH.

o B tabnuue Ha pucyHke 2 moka3aHbl KOMIBIOTEPHbIE KOMIIOHEHTBI, KOTOPbIE HYKHO YUCTHUTb,
U COOTBETCTBYIOIME YACTALINE MATEPHUAIIBI.

['naBa 2. JIJabopatopHbie NpoLEayphl U UCIIOIb30BAaHUE UHCTPYMEHTOB

B naHHOI1 ri1aBe paccMaTpuBalIUCh O€30TMacHbIC JIAOOPATOPHBIC MPOLICAYPHI, TPABUIBLHOE
WCIIOJIb30BaHNE MHCTPYMEHTOB M HAJUICXKAIAsl YTUIIN3ALUS KOMIIBIOTEPHBIX KOMIIOHEHTOB H
pacxoHbIX MaTepuasioB. B mabopaTopuu BbI MO3HAKOMHUIIMCH CO MHOYKECTBOM HHCTPYMEHTOB,
MPUMEHSEMBIX 151 COOPKH, OOCITY)KMBAHHS U OYMCTKU KOMITBIOTEPA U 3JICKTPOHHBIX
KOMIOHEHTOB. Takxe BbI y3HAJIM O TOM, KaK Ba)KHbI OPraHU3alMOHHBIC CPECTBA M KaK OHU
MOMOTAIOT BBIMOJHATH paboTy ¢ Oobiiel 3PeKTUBHOCTHIO. BOT HEKOTOpBIE BayKHBIE
TIPUHIIUIIBI U3 ATOH TIaBbl, KOTOPBIE HYKHO 3aTIOMHUTH:

e Brimonusiite paboTy TakuM 00pa3oM, 4TOObI HE MPUUMHUTE Bpe/ia OJIb30BaATENSIM U
000pyI0BaHUIO.

o CobmonaiiTe Bce peKoMeHayeMble MTpaBuiia 0€30MacCHOCTH, YTOOBI HE TIONYYUTh TPAaBM
caMOMY H HE MOJIBEPrHYTh YIPO3€ 3I0POBhE APYTUX JTHOCH.

e 3HaiiTe, KaK HY>KHO 3amumats obopynoBanue ot ICP.

o 3HaiiTe U yMeHTe MpeaoTBpaIIaTh MPOOIEMBI C MUTAHUEM, KOTOPBIE MOTYT MPUBECTH K
MTOBPEKICHUIO 000PYI0BaHUS WU TIOTEPE TAHHBIX.

e 3HaiiTe, KaKue MPOIYKTHI M PACXOJAHBIE MaTepUaibl TPEOYIOT COOTIOACHUS 0COOBIX IPOIEAYD
YTUITU3ALNY.
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e Osnakombrech ¢ [IBM u y3HaiiTe mpaBuia 6€30macHOCTH U TpeOOBaHMUs IO YTHIIN3ALUH,
9TOOBI COXPAHHUTH OKPYKAIOIIYIO CPEIY.

e YMeHTe UCIIOJIb30BaTh COOTBETCTBYIOLINE HHCTPYMEHTHI JUISI PELICHHS 3a/1a4.

e 3HaiiTe, KaKk IPOU3BOAUTh OE30I1aCHYI0 OUMCTKY KOMIIBIOTEpA.

e Tlonp3yliTeCh OpraHU3allMOHHBIMU CPEACTBAMU MPH PEMOHTE KOMIIBIOTEPA.

I'maa 3. COopka KoMIbIOTEpA

. COopka KOMITBIOTEPOB SIBJISIETCS BAXKHOM YacThio pabOThl HHXkeHepa. Kak nHxeHepy, BaMm
CIIEYeT UCIOJIB30BATh JJOTHYHBIN U METOAUYHBIN MTOAX0]] K pab0oTe ¢ KOMIIOHEHTaMH
KoMIiptoTepa. MHor1a Bam notpeldyercss ONpeaesinTh, HYK/1aeTCsl JIM KOMITBIOTEp 3aKa3uMKa B
0OHOBJIEHUH WM 3aMeHe. BaxHO, 4ToObI BbI pa3BUBaIM HABBIKH 110 YCTAHOBKE KOMIIOHEHTOB,
JIMarHOCTHKE HEMCIIPABHOCTEN U UX yCTpaHEeHMIo. B 3Tol rimaBe o0cyx1aercst BaXHOCTb
COBMECTUMOCTH KOMIIOHEHTOB. Kpome Toro, B Hell paccMaTpUBaIOTCSl COOTBETCTBYIOLINE
CUCTEMHBIE PEeCypCHI Ui paboThl ¢ 000pyI0BaHUEM U MPOTPaMMHBIM 00ECIIEYEHNEM 3aKa3uHKa.

OTKpbITHE KOpITYCa KOMIIBIOTEPA

[Tpu cOopke nam peMOHTE KOMITBIOTEPA BaXKHO TIOATOTOBUTH pabouee MPOCTPaHCTBO, MPEKIC
9YeM OTKPBIBATh KOPITYC KOMITbIOTEepa. Bam moTpedyeTcst COOTBETCTBYIOIIEE OCBEIICHHUE,
Xopolasi BEHTHIIALNS U KoMpopTHas TemnepaTypa B nomeriennu. K padouemy mecty uimmu
CTOJy JOJKEeH OBbITh 00ecredeH JOCTYI ¢ J000i ctopoHbl. He 3arpoMoskiaiite pabouyio
IMOBEPXHOCTb HHCTPYMECHTAMHU U KOMITBIOTCPHBIMU KOMIIOHCHTAMMU. ITomosxuTe HA CTOI
AHTUCTATUYECKUN KOBPHK, 3TO TTIOMOKET 3aIIUTUTH AMEKTPOHHOE 0bopynoBanue ot JCP.
[Tone3Ho ucnonp30BaTh HEOOIBIIINE KOHTEUHEPHI 1711 XPAaHEHUsI BAHTOB U PYTUX JI€TaleH,
KOTOpbIE Bbl CHUMAETE.
KommbroTepHbie Kopityca BbIITyCKalOTCs B pa3nuuHbix Gpopmbpakropax. Hamomuum, uto
dhopmbakTop KOpmImyca — 3T0 ero pazmep u ¢popma. Takke CyleCTBYIOT Pa3InYHbIE METOIbI
OTKpPBIBAHUS KOPITYCOB. UTOOBI y3HATh, KaK OTKPHIBAETCSI KOHKPETHBIN KOMITbIOTEPHBIN KOPITYC,
CBEpbTECH C PYKOBOACTBOM MOJIb30BATEISI UM OOpaTUTECh HA CAlT MPOU3BOAUTEIIS.
BonbImMHCTBO KOMITBIOTEPHBIX KOPITYCOB OTKPBIBAIOTCSA OAHHUM U3 CIEAYIOIIUX CIIOCOO0B:

e KoxyX KOMIIBIOTEPHOI'O KOPITyCa CHUMAETCS KaK €IMHOE 1LIEJIOe.

e CHuMaroTcsi BepXHsisi U O0KOBBIE [TaHEIH KOpITyca.

e Bepxuss naHenp KOpIyca CHUMAETCs IPexke OOKOBBIX.

e UTOOBI OTKPHITH OOKOBYIO MaHEb, KOTOPasi OTKPHIBAETCS KaK CTBOPKA, HY’)KHO OTKPBITh

3aIleNKYy.

Ha pucynke noka3an HOBbIH mycToi kopryc ¢popmpakropa ATX. Koprye (wnu maccu)
MIpe/ICTaBiIsIeT cOO0M MyCTOM KapKac ¢ MpeIBapUTENIbHO YCTAHOBIEHHBIMU BEHTUJISITOPAMH U
KaOeJsIMH TSl TIOIKITIOYEHUS TTOCJIETHUX, a TAK)Ke C KHOIKaMU Ha MepeiHel maHenu,
CBETOJIMOIHBIMH MHUKaTOpaMu, nopTamu USB, aynuopasbeMaMu U APYrUMU Pa3beMaMU.

YcraHoBka OJIOKA MATAHUS

OT uHXeHepa MOXKET MOTPeOOBATHCSA 3aMEHUTh WM YCTAHOBUTH OJIOK MUTAHUS, KaK MMOKa3aHO
Ha pucyHke 1. BoJbIIMHCTBO GJIOKOB MUTAHUS MOKHO YCTAaHOBHUTH B KOPITYC KOMIIbIOTEPA
TOJIBKO OJIHUM crioco0oM. Beeraa crenyiite MHCTPYKIMSAM MO YCTAaHOBKE, YKa3aHHBIM B
PYKOBOJICTBAX K KOPITyCY KOMIIBIOTEpA M OJIOKY MUTAHHUS.

Huxe npencraBieH OCHOBHOM MOPSJIOK YCTAHOBKH OJIOKa MUTAHUSL.

Ilar 1. BcraBpTe 010K MUTaHUS B KOPITYC.

Iar 2. CoBmecTuTe OTBEPCTHS Ha OJIOKE MUTAHUS C COOTBETCTBYIOIIUMH OTBEPCTHIIMHU B
KOpITyCE.

Iar 3. 3adukcupyiite 610K TUTAHUS B KOPITyCE, UCIIOJIB3YS MTOAXO/SIINE BUHTHI.

Coset 1o ycranoBke. CHauasa 3aKpyTUTE BUHTBI PYKOM, a 3aTeM 3aTSHUTE UX OTBEPTKOM. DTO
MO3BOJIUT OOJiee IUIOTHO 3aTSHYTh JBa MMOCIEIHUX BUHTA.

36



broxu nuTaHus UMEIOT BEHTHISITOPHI, OT BUOPAIIMHM KOTOPBIX HEJOCTATOYHO 3aTSHYTHIC BUHTHI
ocnalisroTes. Y craHaBiuBas OJ0K MUTaHUsA, YOSUTECh, YTO BbI HCHOJB3YETE BCE BUHTHI U
JOCTaTOYHO 3aTATUBACTE HX.

Pa3zmecTrTe BCce HeMCHOIb3yeMble KabeaH B KOPITyce TaK, YTOOBI OHU HE MeIIaIn padoTe IPyrux
KOMIIOHEHTOB WJIM BEHTWJIATOPOB. [l opranuzanuu kadbeneil peKOMEHIyeTCsl HCII0Ib30BaTh
KaOeIbHBIE CTSDKKU, PE3UHKHU MITH 3aCTEKKH IHITYIKH». YTOOBI N30€eKaTh HAarPOMOKICHHS
kalelell B Kopiyce, HEKOTOpbl€ OJIOKU MUTAHUS UMEIOT MOJIYJIbHYIO KOHCTPYKIHIO. DTO
03HAYaeT, 4To K OJIOKY MUTAHUS TIOJKITIOYEHBI TOJIBKO HeoOxomumblie kabemu. [1o mepe
YCTaHOBKH JIOTIOJIHUTEIFHBIX KOMIIOHEHTOB B Oy IyIIIEM ITOAKIIIOYAOTCS JOTIOTHUTEIbHbIE
kabenu nutanus. [Ipumep Oroka muTaHMsI ¢ TOTOBOM Pa3BOJAKON Kabemel moka3zaH Ha puc. 2.
Coset no ycranoBke. Vcrioyib3yiTe CTSHKKU TOJIBKO MOCTIE MOKIIOUEHUS Kabeen MUTaHus K
HY)XHOMY KOMIIOHEHTY.

VYcranoska LI1, 61oka paguaTopa U BEHTUIATOPA

I, paguaTop ¥ BEHTUIATOP (KyJep) cleayeT yCTaHaBIMBaTh HA MATEPUHCKYIO TUIATy Mepes ee
YCTaHOBKOM B KOPITYC KOMIBIOTEPA. ITO MO3BOJISIET Jy4Ille BUJETh U NEpEMENIaTh KOMIOHEHTHI
BO BpEMsI UX YCTAaHOBKH.
[Ipexne uem ycranaBnuBath L1 Ha MatepuHckyto maty, yoeauTech B TOM, YTO OH COBMECTHM C
pazvemom LI, kak nmokazano Ha puc. 1. MarepuHCcKue MiIaThl peHa3HauYeHbl I paboThI C
onpenenenHbiMu Tunamu L1, u He Bce mpoieccopbl MOKHO YCTAaHOBUTH B pa3beM, UMEIOIINNCS Ha
MaTepuHCKOM 1iare. B Tabnune Ha puc. 2 mpeacTaBlieHo onucaHue HanboJiee pacpoCTPaHEHHBIX
TUIIOB Pa3b€MOB U MPUMEYAHHUS 110 YCTAHOBKE MPOILIECCOPOB B KAXK/BIN U3 HUX.
IIpumeuanue. Pazwembr SEC u LIF sBrsroTCS ycTapeBIIMMHU.
I u maTepuHCcKas mu1aTa OYeHb YyBCTBUTEBHBI K AJIEKTPOCTATHUECKUM Pa3psaaMm.
HenpasuibHoe oOpaiiieHre ¢ STUMH KOMIIOHEHTaAMHU MOKET MTPUBECTH K MOBPEKICHUIO
o6opynosanus Bciencteue DCP. [Tostomy pu ycranoBke win u3Biaeuennu LI1 Bcerma
ToMeINanTe KOMIIOHEHTHI Ha aHTUCTATUYECKU KOBPHK W HAJCBAaWTE aHTUCTATUYCCKUN OpacieT
(MM aHTHCTAaTHYECKHE TICPUATKH).
BHUMAHME! I1pu pa6ote c L1 aukoraa ve Tporaiite ero konTaktsl. Jlepxkute L1 Ha
AQHTHCTATUYECKOM KOBPHUKE JI0 TEX MOp, IOKa OH BaM He noHanoourcsa. Xpauure L1 B
AHTUCTATUYECKOM YITaKOBKE.
Hwxe npeacrasnen nopsaaok ycranosku LI u kynepa.
Ilar 1. Copmectute koHTakT 1 Ha I{I1 ¢ konTakTOM 1 Ha pazbeme, kKak MokazaHo Ha puc. 3. Ha
LIT Tako# KOHTaKT 0003HAYEH TOYKOM, a HAa pa3beMe — TPeyrojabHuKoOM. OOpaTuTeCh K
nokymenTanuu K L{I1 u MarepuHCckoii mate, YT00b 03HAKOMUTBCS CO CBEJICHUSIMU O TOM, KaK
clenyeT COBMeUaTh 3TH KOMIOHEHThI. AkkypaTHO nnomectute LI1 B pazbem. Hukorna e
Bcrasiiiite LI B pazbeM ¢ ycunueM, ocKoJbKy MOKHO noBpeauTsb cam LI u passem. Eciu
YyBCTBYETCS CONPOTUBIICHUE, IPEKPATUTE YCTAHOBKY U yoemuTech, uto LII1 opuenTpoBan
MIPaBUJIBHO.
Hlar 2. LI1 ¢pukcupyercs B pazbeMe MaTEPUHCKOH MIIAThI ¢ TOMOIIbIO (PUKCHUPYIOLIEH
mwiactulbl. Onycturte ¢pukcupyomyto wiactuny Ha LI, kak mokazano Ha puc. 4.
Hlar 3. OnycTuTe NPMXKUMHOMN pbIuar, 4ToObl 3aQUKCUPOBATH TUIACTUHY, KaK MOKa3aHO Ha
puc. 5.
Iar 4. 3adukcupyiite npUKUMHOHN pblvar, 3aBejisl ero 3a (PUKCUPYIOIUI BBICTYI, KaK
MOKa3aHo Ha puc. 6.
Ilar 5. Hanecute Tepmonacty Ha L{I1, kak noka3ano Ha puc. 7. i otBoja tera ot LT
npuUMeHsieTcs TepmonacTa. B 601bIHCTBE citydaeB TpeOyeTcst He00IbII0e KOJTUYECTBO
TepMomnacTsl. Tepmonacta paBHOMEPHO pacHpezessieTcs Mol BECOM U JaBJIeHUeM OJloka
paauaropa u BeHTwiATopa. Ciaenyite HHCTPYKLMU 110 HAHECEHUIO, IPEJ0CTAaBIEHHON
IIPOU3BOIUTENEM TEPMOIIACTHI.
lar 6. CoBmecTute hUKCcaTOPhI KyJaepa ¢ OTBEPCTUSIMHU B MATEPUHCKOH IJIaTe BOKPYT pa3beMa
LT, xax moka3zaHo Ha puc. 8. BynpTe 0CTOPOXKHBI, YTOOBI HE 3aIIEMUTH MPOBOIa BEHTHIISATOPA
HIT.
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Hlar 7. 3atsauTe UKCATOPHI Kyjiepa, YTOOBI 3aKPENuTh ero Ha MecTe. BHUMaTenbHO creayiite
MHCTPYKLUSM IIPOU3BOIUTENS KyJIepa.

IIpu ycranoske noaepsxxannoro LII ouncrure Bepx LI n HuKHIOO YacTh paguaropa
0€3BOPCOBOI TKaHBIO, CMOYEHHON M30MPOIMIIOBBIM CIUPTOM. Takium 00pa3oM BbI yaIuTe
cTapylo TepMmonacty u 3arpssHenud. Ecim mexnay LI u paguaropom octanercs rpsi3b, 3T0
3HAUYUTENILHO CHUKAET CIIOCOOHOCTh TepMOTIacThl 0TBOAUTH Teruio ot LII1. Crnenyiite
PEKOMEHIALHSIM IIPOU3BOANUTENS 110 HAHECEHUIO TEPMOTIACTBHI.

Coger 1o ycranoBke. BMecto 6€3BOPCOBOM TKaHH MOKHO HUCTIOJIB30BaTh OYMasKHBIN
Ko(heitHbIi QUIbTp.

Ipumeuanue. [Ipu ycranoske LI Bcerga cneayite MHCTPYKIUSAM, YKa3aHHBIM B PYKOBOJICTBE
K MaTepHHCKOM 1uiare. [Ipumep Takoro pykoBOACTBA HAXOIUTCSA 3/1ECh.

VYcranoska O3Y

O3V obecrnieunBaeT BpeMeHHOE XpaHuiuiie AaHHbIxX 175 L{I1 u OpIcTphIil JOCTYIT K HUM BO
BpeMs paboThl KomnbioTepa. O3Y — sHepro3aBucuMast MaMsTh. ITO 3HAUUT, UTO €€
COJICPKUMOE TEPSETCS TIPU KAKJIOM OTKIIOUECHUHU MTUTAHUSI KOMITBIOTEPA.

O3Y M0XHO ycTaHaBIMBaTh HA MAaTEPUHCKYIO IUIATY JI0 €€ 3aKpeIIeHUs! B KOpITyce
KoMIptoTepa. Yoenurech, uro O3Y coBMeCTUMO ¢ MaTEpPUHCKOM IUIaTOM, MPOCMOTPEB
JOKYMEHTAIUIO K HEel WM OCETUB BeO-CallT U3TOTOBUTEIIS.

Taxk ke kak L{I1 u MmaTepuHCKas 1iata, ornepaTuBHAs MaMAITh OUY€Hb YyBCTBUTEIbHA K
3IEKTPOCTATHYECKUM pazpsanaM. [loatoMy npu ycranoBke uinu usBiieuennn O3V Bcerga
roMeInanTe KOMIIOHEHThI Ha aHTUCTAaTUYECKU KOBPHK U HA/I€BAliTe aHTUCTATUYECKUN OpaciieT
(MM aHTHCTATUYECKUE TIEPUYATKH ).

Hwxe npuBenen nopsnok ycranoBkr O3Y Ha MaTeprUHCKYIO IUIATY.

Ilar 1. Otkpoiite 3amku B ciiote DIMM (cwm. puc. 1).

Ilar 2. ComecTtute BeieMku Ha O3Y ¢ KIl0YaMu B pa3beMe U HaJaBUTE Ha MOAYIb (CM.
puc. 2).

Ilar 3. YoeauTech B TOM, 4TO 3aMKH BCTaJIM Ha MECTO (CM. puc. 3).

BHUMAHME! Eciin monyns O3V BcTaBiieH HENPAaBUILHO, TO MPH BKIIOYEHUN TUTAHUS
KOMITBIOTEPA OH MOKET ObITh MOBPEK/ICH CaM U HAHECTU CEPbE3HbIEC OBPEKACHUS
MAaTEpPUHCKOM ILIaTe.

Hlar 4. Yoeaureck, 4T0 Kax /bl MOIYJb MAMSITH BCTABIIEH B Pa3beM MOJHOCTHIO U 3aMKHU
HAJEeKHO (PUKCUPYIOT UX HA MAaTEPUHCKOH TIaTe.

Ilar 5. BuszyanbHo OLIEHUTE, YTO BCE KOHTAKTHI MOJHOCTHIO BOIILIN B Pa3beM.

Coset no ycranoBke. B ciyyae nmpaBuinbHO#M ycTaHOBKH Moyt O3Y B pazbem OyieT CIbIIICH
XapaKTEPHBIN 1IETYOK, U Bbl IOUYBCTBYETE, UTO 3aMOK BCTaJl HA MECTO.

YcTaHoBKa MAaTEPUHCKOM IIJIAThI

Tenepb MaTEpPUHCKYIO TUIATY MOXKHO YCTAaHOBUTH B KOPITYC KOMITBIOTEPA.

JlJ1s ycTaHOBKHM MaTE€PUHCKOM IIAThI BBITIOJIHUTE CIEAYIOLIUE NCHCTBUS:

lar 1. Beibepute moaxoasuiiue U30asHOHHbIE CTONKY AJIsl yCTAHOBKY MAaTEPUHCKOM TUIATHI B
kopnyc. Crnenyer nzberarb CONPUKOCHOBEHUS MIEUaTHOM MAaTEPUHCKOM TUIATHI C
METAJTHYECKIUMH YacTsIMU Kopiryca. JlJist 7TOro MaTepuHCKas Ij1aTa yCTaHABIMBAETCS B KOPITYC
Ha CrelHalbHbIE MJIACTUKOBHIE MIIM METAJUTMUECKHE CTOWKH, TaKKe, KaK TOKa3aHo Ha pucyHke 1.
lar 2. YcTaHOBUTE B KOMITBIOTEPHBIH KOPIYC H30JISAIIMOHHBIE CTOWKH TaK, YTOOBI OHU
COBITAJIAJIM C PACIIOJIOKEHUEM KPEIEKHBIX OTBEPCTUI B MaTEpUHCKOM 1uiare. Mcnonb3yiite
TOJIBKO T€ CTONKHU, KOTOPBIE TIOXOIST MO OTBEPCTHSI B MaTEpUHCKOH Tuiate. Ha pucynke 2
MOKa3aHbl CTONKHU 11 MaTepuHCKO# Tuiatel popmdaktopa ATX. YcTaHOBKA TOTOTHUTEIEHBIX
M30JILIMOHHBIX CTOEK MOXET MOMEIIATh MPaBUIILHOMY PACIOJIOKEHUI0 MATEPUHCKOM IJIAThI B
KOpITyce KOMIBIOTEPA UJIU J1a)Ke MMOBPEIAUTH €€.

Hlar 3. YcraHnoBuTe paMKy Jutsi HHTepEicOB BBOIa-BbIBO/IA B 33 JHIOIO YacTh KOpITyca
KOMIIbIOTEpA, KaK IMOKa3aHo Ha puc. 3. PaMka BBO/1a-BbIBOJIa UMEET BHIPE3bI, IPEAHA3HAUYECHHBIE
JUIsl pa3beMOB Ha MATEPUHCKOM TIaTe.
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Ilar 4. CoBmecTuTe pazbeMbl BBOJA-BbIBOA B 3a{HEI YaCTH MAaTEPUHCKOM IJIAThI C
OTBEPCTHUSAMU B PaMKE BBOJIa-BbIBO/IA.

IMar 5. CoBmecTuTe OTBEPCTHUS JJI1 BUHTOB B MATEPUHCKOM IJIaTE€ C N30JIMPYIOLIMMU CTOUKaMHU.
Iar 6. CHavasna BCTaBbTE BCE BUHTHI U 3aKPYTHUTE UX OT PYKH, IPEK/E YeM 3aTATHBATh UX
OTBEpTKOM. He 3aTAruBalite BUHTHI CIIMIIKOM CHIIBHO.

Cogerbl 10 ycTaHOBKe. BcTaBbTe pa3beMbl B 33/1HEN YacTH MAaTEPUHCKOM IUIaThl B OTBEPCTUS B
paMKe BBOJIa-BbIBOJIA, YTOOBI COBMECTUTH OTBEPCTHSI HA MATEPUHCKOM IUIaTe, a 3aTEM BCTABbTE
nepBbii BUHT. Kpome TOoro, Juist BCTaBKM BUHTOB B OTBEPCTHS U X 3aKPYYMBAHHUS OT PYKH
IIOJIE3HO UCIOJIB30BaTh SKCTPAKTOP.

YcTaHoBKa KECTKOTO JUCKA

Jliia pa3MenieHyst MpuBoOIOB B KOPITyce KOMITbIOTEpa UMEIOTCSI clielinaibHble OTCeKU. B Tabnuie
Ha puc. | mpeacTaBiIeHO ONKMCaHKE TPeX HanboJiee paclpoCTPaHEHHBIX TUIIOB OTCEKOB IS
MIPUBO/JIOB.

UToOB! yCTAaHOBUTH JKECTKUN AUCK, BIOEpUTE CBOOOIHBIN OTCEK /ISl IPUBOI0B,
COOTBETCTBYIOIINHU IMIUPUHE AUCKA. I yCTaHOBKU HEOOJBIINX MPUBOIOB B IIMPOKUE OTCEKU
HCIIOJIB3YIOTCS CIIENUAIBHBIE JOTKU WIN aJalTEPBHI.

Huxe npencrabiieH NOpsSAOK YCTaHOBKH 3,5-I0HMOBOTO KECTKOTO JTMcKa (IUPUHOH 8,9 cMm) B
3,5- TFOIMOBBIIT OTCEK TSI TPUBO/IA.

Hlar 1. Pazmectute KeCTKHIT TUCK TaK, YTOOBI OH OBLT HA OJTHOM YPOBHE C TIPOEMOM OTCeKa JIJIst
IIPUBO/JIA.

Ilar 2. BcraBpTe ®KeCTKHN AUCK B OTCEK TAKUM 00pa30M, 4TOOBI OTBEPCTHS JIJIsl BAHTOB
MIPHUBOJA COBITAJIM C OTBEPCTUSIMH B KOPITyCe, KaK TTOKa3aHO Ha PUCYHKE 2.

Ilar 3. 3akpenure )KeCTKUI TUCK BHYTPH KOpPIyca MOAXOAIIUMU BUHTAMU, KaK MOKa3aHO Ha
pucyske 3.

IIpu ycTaHOBKE B KOPITYC HECKOJIBKUX AUCKOB PEKOMEHAYETCS] 00€CIIeUUTh JOCTATOUHBIN 3a30p
MEX]ly HUMH, HE00X0AUMBIN 17151 3(h(HEeKTUBHOTO OXJIAXkI€HUsI KOMIIOHEHTOB. KpoMme Toro, auck
CJeAyeT yCTaHaBIMBAaTh METAJUNIMYECKON CTOPOHOM BBepX. OHA NnpeaHa3HayeHa s
paccenBaHMs TEILIA, BBIACIIEMOTO )KECTKUM TUCKOM.

Coger 1o ycranoke. CHayasia 3aKpyTUTE BUHTBI OT PyKH, IIPEXKIE YEM 3aTATUBATh UX
OTBEPTKON. DTO MO3BOJIUT O0JIee MIOTHO 3aTAHYTh JIBA MOCIEJHUX BUHTA.

YcraHoBka IMPpUBOAA OIITHYCCKUX JHCKOB

OnTruyeckne MPUBOJIbI YCTAaHABIUBAIOTCS B 5,25-mr0liMOBBIe 0TcekH (mmmpuHoi 13,34 cMm), K
KOTOPBIM €CTh JOCTYII C IepeHel manenu kopiyca. Takue oTceku o0ecreunBaroT T0CTYH K
HOCHTEIISIM JaHHBIX 0€3 OTKPBITHUS KOpIIyca.

Huxe npencrabiieH NOpsSAOK YCTAaHOBKH ONTHYECKOTO MPUBO/IA.

Hlar 1. PazmecTuTe NpuBO ONTUYECKUX JUCKOB TaK, YTOOBI OH ObLT HA OJTHOM YPOBHE C
poeMoM 5,25-A10iIMOBOr0 0TCEKa Ha JIMIIEBOM CTOPOHE KOPITyca, KaK MOKa3aHO Ha PUCYHKE.
lar 2. BctaBbTe NpUBOJ ONTHYECKHUX IUCKOB B OTCEK TAKMM 00pa3oM, YTOObI OTBEPCTHUS AJIs
BUHTOB B IIPUBOJIC COBIAJANN C OTBEPCTUSIMU B KOPITYCE.

Hlar 3. 3aduxcupyiite MPUBOJ ONTUYECKUX AUCKOB B KOPITYyCEe, UCTIONB3YsSI MOIXOASIINE BUHTHI.
Cosert no ycranoBke. CHauasna 3aKpyTUTE BUHTBI OT PYKH, IPEK/E YEM 3aTATUBATH UX
OTBEPTKOMH. ITO MO3BOJIUT O0JI€€ MIOTHO 3aTSHYTH JIBa MOCIETHIUX BUHTA.

Tunsl maT aganTepon

[Inater aganTepoB pacmMpsIIOT BO3MOKHOCTH KOMITbIoTepa. CyllIecTBYeT MHOXKECTBO
Pa3IUYHBIX TJIAT aanTepoB, BKIOYAs BUACOAJaNTEePHl, UIAaThl afantepoB Ethernet u
OecIpoOBOIHOM ceTH, 3BYKOBBIE KapThl, T B-TIOHEPHI, MIaThI AJIs 3aXBaTa BUAEO, IIATHI IS
MOAKIIIOUEHUS] BHEITHUX NOPTOB, TakuxX kak USB, FireWire, Thunderbolt, u mHOTHE npyTHE.
[Tnater aganTepoB yCTaHABIUBAIOTCS B MIEPEUMCIICHHBIE HIYKE CIIOTHI PACITUPEHUS Ha
MaTepHUHCKOM T1aTe.
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e PCIl — (cm. puc. 1) pazsem B3aumozericTBus nepudepuitapix komnonentos (PCI) momyunn
LIMPOKOE PACIPOCTPAHEHUE U UCIIONIB3YETCS ISl MOKIOYEHHS] YCTapEBLINX I11aT
paciupeHus.

e PCle — pa3bem PCI Express, KOTOpBII IPEJCTABICH YETHIPHMS TUIIAMH CIOTOB: X1 (CM.
puc. 2), x4, x8 u x16 (cm. puc. 3). Cnotsl PCle Ob1BatoT pa3Hoii JUIMHEL, OT CAMOTO
KopoTkoro (x1) 1o camoro anuHHOrO (X16).

[Inatbl aganTepoB, NpeICTaBICHHbBIE HA PUCYHKE 4, T0JIKHBI ObITH COBMECTUMBI CO CIIOTaMH
paciiupeHusl Ha MaTepUHCKOM IuIaTe.

VYcraHoBka ajanrepa O€CIpoOBOHON CETH

Anantep 6ecripOBOIHOM CETH MO3BOJISIET KOMITBIOTEPY TMOJKIIOYATHCS K OECIIPOBOAHBIM CETSIM
(Wi-Fi). lns anantepoB OecripoBOTHOM ceTH UCTIONb3YIOTCs cinoThl pactmpenus PCI i PCle
Ha MaTepUHCKUX I1aTax. MHorue ajantepbl OECIPOBOAHOMN CETH YCTAaHABIMBAIOTCS B Pa3beM
USB.

Huxe npezncrasiieH NOpsSAOK YCTaHOBKH aJanTepa.

Iar 1. Haiinure myctoii cnot PCI B kopmyce 1 ynainuTe HEGOBIIYI0 METAIINYECKYIO
3arnymky (cM. puc. 1).

IIar 2. CoBMecCTHTE IJIaTy ¢ COOTBETCTBYIOIIMM CJIOTOM PACITUPEHUS Ha MATEPUHCKOM IIIaTe.
Ilar 3. AkkypaTHO Ha/JIaBUTE Ha ATy, YTOOBI OHA MOJHOCTHIO BCTAJa HA MECTO (CM. pHC. 2).
Ilar 4. 3akpenuTe MOHTaXXHYIO CKOOY aJlanTepa Ha KOpIyce KOMIbIOTepa MOIX0SIIUM BUHTOM
(cMm. puc. 3).

Coger 1o ycraHoBke. B HEKOTOPBIX KOpITycax UMEIOTCSI HEOOJIbIIINE BHIEMKH B HUKHEHN YacTH
OTBEPCTHUH, C KOTOPBIX OBUIH yJIalIeHbl METAJUTMYECKHE 3ariIylliki. BcTaBpTe HIXKHIOIO YacTh
MOHTaXHOI CKOOBI B 3Ty BBIEMKY, IIPEKJEC YEM yCTAaHABJINBATH ILIATY.

YcraHOBKa ILIAThI BHACOAAAIITCpaA

[Tnatel BugeoaganTepoB ycranaBiauBatoTcs B ciioThl paciupenus: PCI, AGP u PCle na
MAaTEpPUHCKOM 1iare.

JlJis ycTaHOBKH IIJIaThl BUJIE0AaNTepa BBIMOJIHNUTE YKa3aHHbIE HIDKE JeHCTBUS.

I ar 1. Haitnure mycroii cinot PCle x16 B kopiyce u yaaauTe HeOOJIbITYI0 METALNTHYECKYIO
3ariyIky.

Hlar 2. CoBmecTHTe IUIaTy BUAE0AJANTEPA C MOAXOIAIINM CIOTOM PAaCHIMPEHUs Ha
MaTepUHCKOM IIaTe.

Ilar 3. AKkKypaTHO HaJlaBUTE Ha aJanTep, YTOObI OH MOJHOCTHIO BCTAJ HA MECTO.

Hlar 4. 3akpenuTe MOHTaXXHYIO CKOOY IJIaThl BUJICOaanTepa Ha KOpIyce KOMIbIOTEpa ¢
MTOMOIIBIO TIOJIXO/ISIIIETO BUHTA.

Jliis paboThl MHOTHX ILJIAT BUAEOAAANTEPA TpeOyeTcs OTAECTbHOE MUTaHHE, KOTOPOE MOAAeTCS OT
O510Ka MUTaHUS 10 KaOeIo MUTaHus. DTOT Kabenb MOAKII0YaeTCsl K 6- WM 8-KOHTAaKTHOMY
pa3zpemMy Ha Buaeoanantepe. Ha HEKOTOpBIX IU1aTax uMeeTcs iBa Takux pazbeMa. 1o
BO3MOHOCTH 0O€CIeubTe 3a30p MEXAY IUIaTOM BUIC0aAanTepa U APYrUMU IIaTaMu
paciupeHusi, MOCKOJIbKY IepBast BbIAENIAET JOCTATOYHO MHOTO TETLIa, sl OTBOJIa KOTOPOTO
MIPUMEHSETCS] BEHTUIISITOP, YCTAaHABIMBAEMbII Ha IJIaTYy.

Coger no ycranoBke. [lepen npuobpeTeHreM BreoaanTepa y3HaiTe ero JIMHY (U JJTUHBI
JPYTUX TUIAT aJanTepoB). JJTUHHBIE TIaThl MOTYT OKa3aThCsl HECOBMECTHUMBI C OTIPEICTICHHBIMU
MaTepUHCKUMHU MaTamu. Ha MmaTepuHCKO# miaTe MOTYT ObITh MUKPOCXEMBI U APYTHE
3JIEKTPOHHBIE KOMIIOHEHTHI, KOTOPBIE HE MO3BOJISIIOT MPABUJIBHO YCTAHOBUTH ILIATY ajanTtepa B
cIoT pactupenus. KpoMe Toro, pasmepsl caMoro Kopiyca MOT'yT OTpaHHMYUTh BBIOOD TIIAT
aJanTepoB, KOTOPbIE MOKHO B HETO YCTAHOBUTH. B KOMIUIEKTE C HEKOTOPHIMU IJIaTaMU
a/1IarITepOB MOTYT HJITH MOHTaXXHBIE CKOOBI pa3IMYHON BBICOTHI, YTOOBI X MOKHO OBLIO
YCTaHOBUTH B KOPITYC COOTBETCTBYIOMIETO hopMpakTopa.
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[TonkitoueHne MUTaHUS MATEPUHCKOM TIATHI

Jist paboThI MaTEPUHCKOM TUTIATHI TpeOyeTces nekTponuTanue. Kpome Toro, MareprHcKas miata
IepeIaeT YacTh M0Jy4aeMOro MUTAaHUS Ha Pa3JIMUHbIE TOJKIFOUYEHHbIE K HEW KOMIIOHEHTHI.
KommuectBo 1 THII TpeOyeMBbIX pa3beMOB, KOTOPBIE IOJDKHBI ObITh Ha OJIOKE MUTAHUS, 3aBUCUT
OT MaTEePUHCKOM TUTATHI M YCTAHOBJICHHOTO Ha HE mpoliieccopa. B radnuie Ha pucynke 1
MIPEJICTABIICHBI CBEICHHS O Pa3IMYHBIX THIIAX Pa3beMOB, KOTOPIMHA MOXET OBITh OCHAII[CHA
MaTepuHcKas maara. OOpaTuTe BHUMAHHE, YTO ISl MTUTaHUS MATEPUHCKOM TIaThl OOBIYHO
HCIIOJIb3YETCSI JIBa CUJIOBBIX pa3beMa.

BHUMAHME! I1pu noakmrodeHnn kadesei 010ka MUTAHUS K APYrUM KOMIIOHEHTaM CIISAYeT
MIPOSIBJIATH OCTOPOKHOCT. Kabenu, pa3beMbl 1 KOMIOHEHTHI CIIPOEKTUPOBAHbI TAKUM 00pa30oM,
YTOOBI I MOJKIIOYEHUST HEe TpeboBasloCch OobIoe yeunue. Eciau npu nmoaxiroueHun kadems
WM IpYTO JeTaau IpUXOJUTCs IPUKIIAAbIBaTh 3aMETHBIE YCHIIMS, YTO-TO He Tak. Hukorna He
MIPUMEHSITE CHUITY MPU MOJAKIIOYEHUH pa3beMa WM KOMIIOHEHTa. B pOTUBHOM cilydyae MOXKHO
MOBPEIUTH U pa3beM, U rHe3710. Eciiu npu NoIKITI0YeHUH pa3beMa MPUXO0JUTCS IPUKIaIbIBaTh
3aMETHbIE YCUIINS, IPOBEPHTE, IPABUIILHO JIM OPUEHTHPOBAH Pa3beM U HE MOTHYTHI JIN
KOHTAKTBI.

Huxe npencrasiien NOpsAA0K MOAKIIOUEHUS Pa3beMOB IMUTAHUSI K MAaTEPUHCKOM TIaTe.

ar 1. CoBmecTture 24-KkOHTaKTHBIN (M1 20-KOHTAKTHBIN) pazbeM nuTaHust ATX ¢ rHe31oM Ha
MAaTEepUHCKOM ILIaTe.

Ilar 2. AkkypaTHO HaJaBUTE Ha pa3beM, TIOKa 3alieika He BCTAaHEeT Ha MeCTO (CM. pucC. 2).
Ilar 3. CoBmecTuTe 4-KOHTAKTHBIHN (MM 8-KOHTAKTHBIN) TOTIOTHUTENILHBINA pa3beM IMUTAHHS C
THE37I0M Ha MAaTepPUHCKOM IJIaTe.

Ilar 4. AKKypaTHO HaJIaBUTE Ha pa3beM, MOKa 3alllejKa He BCTaHEeT Ha MecTo (cM. puc. 3).
Iar 5. CoBmectute pazbem nutanus Bentuisaropa LI ¢ pasbemMoM Ha MaTepUHCKOM miate (cMm.
puc. 4).

Ilar 6. AkKypaTHO HaJlaBUTE Ha pa3beM, I0Ka OH He OYAET BCTaBJIEH MOJHOCTHIO.

Coger 1o ycranoBke. Pa3beMbl MUTaHUS CIIPOSKTHPOBAHBI TAKUM 00pa30M, YTO BCTAaBUTh UX B
THE3/I0 MOKHO TOJIBKO OJHUM crioco6oM. HekoTopble yacTu pazbema UMEIOT KBaAPaTHYIO
(bopMy, a Ipyrue HEMHOTO CKpyTieHbl. Eciiu 1o BHEIIHEMY BUAY pa3beMa MOXKHO OIPEAEIUTD,
YTO OH HE BCTAHET B THE3/10, IOMHUTE, YTO CKPYTJIEHHBIE YACTH Pa3b€Ma MOXKHO BCTAaBUTH B
KBaJpaTHbIE OTBEPCTUS, OJTHAKO KBAJPATHHIC YACTHU HE Y1aCTCsI BCTABUTh B CKPYIJICHHBIE
oTBepcTHsl. Pazbembl muTaHus CrieuanbHO pa3padoTaHbl TAKOH (GOPMBL.

HO,Z[KJIIO‘-IGHI/IG IMUTAHWA K BHYTPCHHUM IIPHUBOJAM U BCHTUJIATOPAM B KOPITYCC

TpaauunMOHHO Ul MUTAHUSA )KECTKUX AUCKOB U MPUBOJIOB ONITUYECKUX JJUCKOB HCIOJIb30BAIUCH
4-koHTaKTHbIE pazbeMbl uTaHusd Molex. Teneps Ui NOAKIIOUEHUS MTUTAHUS K TAKUM
pUBOAAaM OOBIYHO IPUMEHSIOTCs 15-KoHTakTHBIE pazbeMbl SATA, Kak okazaHo Ha pucyHke 1.
Jlns yno6cTBa MCIOIb30BAHUS HEKOTOPBIE IPUBO/IbI OCHAIIAIOTCS KaK 15-KOHTaKTHBIM
pazbeMoM SATA, Tak u 4-KOHTaKTHBIM pazbeMoM Molex. Ha Takux npuBojax cienyer
HCIOJIb30BATh TOJIBKO OJJMH pa3beM MUTAaHUS, HUKOTIa He MCII0JIb3yIoTCs 00a pazbema. Ha
MHOTHUX YCTapeBIIMX OJOKaxX MUTaHUS MOTYT OTCYTCTBOBaTh pazbeMbl SATA. J{ns
MOJIKJIFOUYEHUS MTUTAaHUs K TAaKUM JIMCKaM NMpuMeHseTcs nepexogHuk Molex—SATA, kak
MOKa3aHO Ha PUCYHKE 2.

Hwxe npencrasien nopsaok noamouenus kadens SATA k aucky.

Iar 1. CoBmectute 15-KOHTAKTHBIN pa3beM MUTaHHS ¢ TOPTOM Ha JHCKE.

Ilar 2. AkkypaTHO HaJaBUTE Ha pa3beM, YTOObI OH MOJHOCTHIO BCTAN Ha MECTO (CM. pHuc. 3).
Coget no ycranoBke. [Tpu noaxmouennn kadeneit SATA cobimronaiite 0co0yr0 OCTOPOXKHOCTb.
Ecnu nonsITaThCsl BCTABUTH UX C YCHJIMEM IOJI YIJIOM, MOYKHO OTJIOMUTh Pa3beM Ha JIUCKE.

Jlnist paboThl APYrux nepudepuitHbIX yCTPOUCTB (Hanmpumep, sl BEHTHIISATOPOB B KOPITYCE)
TaKke Tpedyercs nutanue. Ha G0IbIIMHCTBE MATEPUHCKUX IIJIAT JUIS 9TOTO MPEAyCMOTPEHBI 3-
1K 4-KOHTAKTHBIE pa3beMbl. Hike npeacTaBiieH OCHOBHOM NMOPSIIOK MOKIIOYEHHS TUTAHUS
BEHTUJISITOPOB B KOPITYCE.
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Hlar 1. CoBmectute 3- uiu 4-KOHTAKTHBIM pa3beM MUTAHUS BEHTUJISITOPA C TOPTOM Ha
MAaTEepUHCKOM ILIaTe.

Ilar 2. AkKypaTHO HaJaBUTE Ha pa3beM, YTOOBI OH MOJHOCTHIO BCTAJ] HA MECTO (CM. puc. 4).
[onkmrounTe OcTabHBIE KAOeIH KOPITyca B COOTBETCTBYIOIIME PA3beMBbI, PYKOBOJCTBYSChH
MHCTPYKUUSMHU K MATEPUHCKOM IJ1aTe U KOPIIyCY.

CoBeT 10 ycTaHOBKe. 3-KOHTAKTHBIE Pa3beMbl TUTAHUS BEHTUIISITOPA MOXKHO MOIKITIOYATh K 4-
KOHTAKTHBIM MOopTaM. Pa3bem 1 THE3/710 CIIPOEKTUPOBAHBI TAKMM 00pa30M, 4TO UX MOYKHO
COEJIMHUTB, J1aXKe €CIIU OJUH KOHTAKT OCTAHETCSl HE3a1€iCTBOBAHHBIM.

[ToakmtoueHne BHYTpEeHHUX KaOenen s epeayu JaHHbIX

JI71st IO IKITFOUEHUSI BHYTPEHHUX JKECTKUX JIUCKOB M TIPUBOJIOB ONTUYECKUX JUCKOB K
MaTepUHCKOM I1aTe ucnoib3ytorcs kabemu SATA.

Kabens SATA i nepeaun JaHHBIX OCHAIIEH 7-KOHTAKTHBIM Pa3beMOM, KaK MOKa3aHO Ha
pucynke 1. Kabenmu SATA umeroT criennaibHbIe KITH0YH, TTO3BOJISIFOIIUE TIOIKIFOUUTD UX TOJIBKO
B o7iHOM opueHTanmu. Ha muorux kademnsix SATA Takxe uMeroTcst (PUKCATOPBI, MTO3BOJISIONINE
n30exaTh OTCoeqUHEeHU Kabess. UToObI u3BJIeuh Takoll Kadeab, HEOOX0IUMO 3aKaTh
METAJUTMYECKYIO TUIACTUHY Ha pa3beMe U MOTSIHYTh pa3beM Ha ceOsl.

Hwxe npeacraBieH mopsoK MOAKIIOUYSHHS TIPUBO/Ia K MATEPUHCKOM TIJIaTe C MOMOIIBIO KaOems
SATA g nepefauu 1aHHBIX.

Hlar 1. TToxxmrounte oauH koHer kadens SATA B rHe3/10 HA MATEPUHCKOH 1iate (CM. puc. 2).
OO0parute BHUMaHKE, YTO HA MAaTEPUHCKOM TUTaTe NMeeTCsl HeCKOJIbKO rHe31 SATA.

lar 2. IMoxxmounte Bropoit koHer kadens SATA k mopty SATA mensIero pazmepa Ha
npuBoze (cm. puc. 3).

Coset no ycranoBke. [Ipu nogkmouenun kabeneir SATA s nmepenaun JaHHBIX COOI0IalTe
T€ e MEPHI MIPETOCTOPOKHOCTH, YTO U MPH MOJAKITIOUCHNH CHIIOBBIX Kabeneir SATA. Takxke He
crubaiiTe U He CKJIaIbIBaliTe Kabeb MO/l OCTPHIMU YIJIaMH, MOCKOJIBKY 3TO MOKET HETaTUBHO
CKa3aThCsl HA CKOPOCTH MepPeIadyy TaHHbIX.

VYcraHoBka kabenei nepenHei naneau

Ha xopnyce koMIIbloTEpa UMEIOTCSl KHOIIKU YIIPABJICHUS IUTAaHUEM MAaTepPUHCKOH MJIaThl U
CBETOBbIE MH/UKATOPBI AKTUBHOCTH 000pyaoBanus. C noMolpko kadenei, uayuux u3 nepeHen
YacTH KOpITyca, MOAKIIOYUTE 3TH KHOIIKM U MHIMKATOPbI K MaTepuHCcKoi uiare. Ha pucynke 1
M0Ka3aHbl Kabenu nepeaHel naHeau, KOTOpble Yalle BCEro BCTPEYatoTCsl B KOMIIBIOTEPHBIX
kopnycax. Ha pucynke 2 noka3aH pacnpocTpaHEHHbIH pa3beM CUCTEMHON NaHEIH Ha
MaTEepUHCKOM IuIaTe, K KOTOPOMY HOJIKItouaroTes kadenu. Ha MaTepuHCKoi muiaTe Bo3ie
pa3beMa CUCTEMHON IaHEeIN UMEIOTCS HAAIMCH, YKa3bIBaIOLIUe, Ky/1a MOAKII0YaTh KaX /bl 13
Kabeneil.

Pazpembl crcTeMHOM NaHe I He UMEIOT Kimtoueil. [IpuBeneHHble HUKe HHCTPYKLUU 110
MOJIKJIIOUYEHUIO Kabesel K pa3beMaM Ha CUCTEMHOW MaHEeN! SIBJISIOTCS OOIUMHU, TaK KakK He
CYIIECTBYET €IMHBIX CTAaH/IapPTOB MAapKUPOBKU Kabesel KopIyca U pa3beMOB CUCTEMHON
naHenu. OHaKoO Ha KaXa0M kalee nepeaHel nanenu oObIYHO UMeeTCsl HeOOJIbIlas CTPesIka,
yKa3bIBarollas Ha KOHTaKT HOMep 1, Kak MoKa3aHO Ha pUCYHKe 3.

IIpumeuanue. MapkupoBKa Ha BalMX KaOelssx MepegHel maHeau 1 pa3beMax CUCTEMHOM
MIaHEJIM MOTYT OTJIMYAThCS OT TEX, YTO MOKa3aHbl HA pUcyHKe. Beeraa cBepsiiTecs ¢
PYKOBOJICTBOM K MaTepHUHCKOM 1iate. Tam Bbl HailieTe 1uarpaMMbl U IOTIOJTHUTEIbHYIO
nHGOPMAIIHIO O MOJKIIOYEHNH Kabenel nepeaHeit naHemm.

Pa3beMbl CHCTEMHO MMaHEIN BKIIOYAIOT CIEAYIOIINE:

o KHonka nuTaHusi — CIy)XUT JUIsl BKJIIOYEHHS U BBIKIIOUYEHUS KoMIlbloTepa. Eciau He
y1a€TCsl BBIKIFOUUTH KOMIIBIOTEP C MOMOULIBIO KHOIKY ITUTAHUS, HAXKMHUTE U yAEPKUBANTE
€€ B TEYCHUE 5 CEKYH]I.

o Knonka copoca (Reset) — ciyxur /Ui nepesanycka KOMIbioTepa 0e3 OTKITIOUEHHS
MUTaHUS.

42



e HMHaukaTOp NUTAHUS — CBETUTCS, KOT/Ia KOMITBIOTEP BKJIIOUYEH, U YaCTO MUTAET, KOrJaa
KOMIIBIOTEp HaXOJUTCS B crisiieM pexkume. Kaxkaast mapa KOHTaKTOB MHAMKATOpa Ha
pazbeMe CUCTEMHOM MaHelId MAaTEePUHCKOM IJIaThl UMEET KOHTAKT HOMEp 1, TOMEeUeHHbIN
3HAKOM «1», KaK MOKa3aHO Ha pUCYHKE 4.

e HMHauKaTOpPbI AKTUBHOCTH JUCKOB — CBETSTCS WJIM MUTAIOT, KOTJ]a KOMITBIOTEP
BBITIOJTHSIET YTEHHUE JIAHHBIX C KECTKUX JUCKOB WJIM 3aIUCh HA HUX.

e CuHcTeMHBII TMHAMUK — MaTEPUHCKAsl IJIaTa UCIOJIb3yeT TUHAMUK B KOpIyce (€Ciau OH
HMMEETCs) JIUIsl OTIOBEILIEHUS O COCTOSIHUM KOoMIboTepa. Hanmpumep, o IMHOYHBIN CUTHAT
3HAYUT, YTO NP HaYayie paboThl KOMITBIOTEPA HE BO3HUKIIO ITpodiieM. Eciu nmeercs
npobiema ¢ 000pyIoOBaHUEM, JUISI OMTOBEIICHHUS O TUIIE ATON MPOOIEMBI BEIAACTCS P
JTMArHOCTUYECKHUX 3BYKOBBIX CUTHAJIOB. Ba)kHO OTMETUTH, UTO CUCTEMHBIN TUHAMUK
OTJINYAETCS OT TMHAMHUKOB KOMITbIOTEPA, KOTOPHIC UCTIOIB3YIOTCS JJI BOCTIPOU3BEACHUS
MY3BIKH WA JPYTUX 3BYKOB. J1Jist Kabemsi CHCTEMHOTO IMHAMHKA OOBIYHO HCIIOIb3YETCS
YeThIpe KOHTAKTa Ha pa3beMe CUCTEMHOM IMaHEelH.

e Pa3bembl ayqu0 — Ha HEKOTOPBIX KOPITyCaX UMEIOTCS BHEITHUE ayTUOTIOPTHI M Pa3beMbl
JUTSI TIOIKJTFOUE€HHST MUKPO(OHOB, BHEIITHETO 3BYKOBOT'O 000OPY/IOBaHMSI, TAKOTO KaK
CUTHAJIbHBIE MPOIIECCOPHI, MUKIIEPHBIE MYIbTHl 1 HHCTPYMEHTHI. TaKk:ke MOXKHO
MPUOOPECTH CIIEIUATbHBIE ayIUOTIAHEH U TTOAKITIOYUTh UX HAMPSIMYIO K MAaTEPHUHCKON
raTe. JTH TaHeId MOYKHO JIM0O YCTaHABIMBATh B OTCEKH JJIsS BHEIIIHUX MTPUBOJIOB, JTHOO
JIeaTh X aBTOHOMHBIMHU.

e TlopTel USB — pacnosnosxeHsl cHapykH OOJIBITMHCTBA KOMITBIOTEPHBIX KOPITYCOB.
Pazbembr USB Ha MatepuHCKOM IJ1aTe yalie BCero coctoAat u3 9 mim 10 KOHTakToB,
00BbEIMHEHHBIX B JIBa PAJIa, KaK TIOKA3aHO HA PUCYHKE 5. DTO 00bEeIMHEHHE JIeTaeT
BO3MOYKHBIM J1Ba nojikiodeHuss USB, mostomy pazbembl USB yacTo sSIBJISIIOTCS HapHBIMHU.
HNHuorpa nBa pazbema npeacTaBisioT cO00M eIuHOE 1eNoe, KaK MOKa3aHo Ha PUCYHKE 0, U
TOTa X MOKHO MOJIKJIFOYUTH K 11e71oMy pazbemy USB MatepuHckoii miatsl. Pazbembl
USB Takxe MOryT UMETh I10 YEThIPE WX MATh KOHTAKTOB WJIM OTAEJIbHBIC TPYIIIIbI U3
YETBIPEX WU MATH KOHTaKTOB. bonbmmHCTBY ycrpoiictB USB TpebyeTcst moakioueHne
TOJIBKO YEThIPEX KOHTAKTOB. [IAThI KOHTAKT UCHIOB3YyETCA ISl 3a3€MIIEHUS DKpaHa
HekoTophIx kabeneir USB.

BHUMAHMHE! Y6enutech, 4To Ha pa3beMe MaTEPUHCKOM miaThl uMeeTcs otMeTka USB.
Paswemsl FireWire ouenp moxosxu Ha Hux. He moaxiouaiite kabeiar USB k pazbemy FireWire,
IIOCKOJIbKY B IIPOTUBHOM CJIy4ae MOYHO MOBPEIUTh MAaTEPUHCKYIO ILJIaTYy.

B tabnuue Ha puc. 7 nmpecTaBieHbl IPUMEYaHHs KacaTelbHO Pa3IMYHbIX HHAUKATOPOB Ha
nepeHel maHemu.

HoBble koprnyca u MaTepuHCKHE IU1aThl UMEIOT noaaep:kky crangapra USB 3.0 u gaxxe moryt
noanepxxuBath ctangapt USB 3.1. Pazsembr USB 3.0 1 USB 3.1 Ha MmaTepuHCKOM 1j1aTe
BHEILIHE NT0X0KHU Ha pazbeM USB, HO IMEIOT 10NIOJIHUTENIbHbIE KOHTAKTHI.

Huxe npencraBiieH OCHOBHOM MOPSIIOK NOIKITIOYSHHSI Kabesel nepeaHe maHeu.

Hlar 1. IMogkmounte kabenb MUTaHUA K pa3beMy CUCTEMHOM MaHeId B MeCcTe, 0003HaYeHHOM
PWR_SW.

Hlar 2. Iogkmounte kabenb KHOMKU cOpoca K pa3beMy CHCTEMHOM MaHeNu B MECTe,
o6o3nauenHoM RESET.

Hlar 3. [ogkmtounte kabenb MHIUKATOPA MUTAHUS K pa3beMy CHUCTEMHOM MMaHeIn B MeCTe,
o0o3naueHHom PWR_LED.

Hlar 4. IMogkmounte kabeiab HHINKATOPA aKTUBHOCTH >KECTKOTO JIMCKA K pa3beMy CUCTEMHOM
naHenu B Mecte, obo3HaueHHom HDD LED.

Hlar 5. INogkmounte kabenb TMHAMUKA K pa3beMy CUCTEMHOMN MaHEeNI B MECTe, 0003HaAYCHHOM
SPEAKER.

Hlar 6. Iogkmounte kabenb USB k pazpemy USB.

Hlar 7. IogkmrouynTe 3ByKOBOI KaOelb K 3BYKOBOMY pazbeMy.
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B GonpImmHCTBE CilyyaeB, €CiiM KHOTIKA MM UHAUKATOP He paboTaeT, MPUYMHOMN SIBJISIETCS
HEeNpaBWIbHASL OPUEHTAIMS pa3beMa. UToObI HCIIPAaBUTH 3TO, BBIKIIOYUTE KOMITBIOTED U
OTKJIIOYHMTE IUTaHUE, OTKPOWUTE KOPIYC U MEPEBEPHUTE pazbeM Uil HepaboTarommeil KHOMKY WIIN
uHAMKaTopa. Bo n3bexxaHne HEMpaBUIIBHOTO MOIKITIOUEHHSI HEKOTOPBIE POU3BOAUTEIN
00BEeTMHSIOT HECKOJIBKO Kaberel nepeaneil manenu (Harpumep, Kabear HHIUKATOPOB MUTAHUS,
KHOIIOK BKJIFOUEHHS M cOpOCa) B OJUH Pa3beM C «KIHOUOM.

CoBeT 1o ycTaHoBKe. Pa3beMbl 1 KOHIICBUKH KaOeleil mepeiHeil maHenm 04eHb MaJleHbKHeE.
Cdororpadupyiite ux, 9T00bI HAUTH KOHTAKT HOMEDP 1. [I0CKOIBKY K MOMEHTY OKOHUYAHUS
cOOpKHU KOMIIBIOTEPA IPOCTPAHCTBO B KOPITYCE OIPAaHUUEHO, BOCIIOJIb3YHTECH SKCTPAKTOPOM,
9TOOBI MTOJIKITIOYUTH KaOEIH K pa3beMaM.

O6patHas cOopka KopIryca

[Ipexxie ueM ycraHaBIMBaTh HA MECTO OOKOBBIE AHENN KOPITyca KOMIbIOTEPa, YOEIMTECh, UTO
BCE KOMIIOHEHTHI JI0JKHBIM 00pa3oM BBIPOBHEHHI U 3akperieHsl. K Hum otHocstes LTI O3V,
IJ1aThl 1AM TEPOB, Kabeln JaHHbIX, KaOesiu repeiHel naHeau U Kabeau MUTaHus.

[Tocne ycTaHOBKM KpBIIIKHA YOEAUTECH, YTO OHA 3aKpeIljieHa BUHTAMU BO BCEX
MIPEeyCMOTPEHHBIX MecTaX. B HEKOTOPBIX KOpITycax UCIOJb3YIOTCSI BUHTBI, KOTOPbIE
BCTaBJISIIOTCS € TIOMOIIIBbIO OTBEPTKU. B Ipyrux xoprnycax npUMEHSIOTCSI BAHTBI C MAXOBHUKAMH,
KOTOPbIE MOXKHO 3aTSHYTh BPYYHYIO.

Ecnu BbI He yBepeHbl, Kak UMEHHO CJIe/lyeT CHUMATh WJIM 3aMEHATh KOPITyC KOMITbIOTEpa,
CBEpbTECH C JOKYMEHTAIIMEH WU MOCETUTE BEO-CalT MPOU3BOIUTENS.

BHUMAHME! Ob6paiaiitech ¢ 1eTansMu KOpoyca akkypatHo. Ha HEKOTOpBIX KOXKyXax
KOMITBIOTEPHBIX KOPITYCOB BCTPEUAIOTCS OCTPhIE WM 3a3yOpEHHbIE I'PaHHU.

Coset no ycranoBke. OcMOTpHTE 00JIaCTH, T/I€ TTAHETN COMPUKACAIOTCS ¢ pamMoil Kopiryca. [Ipu
HEOOXOMMOCTH yOepuTe Kabeau BHYTPh KOPIyca, YTOOBI CIIydaifHO HE 3aKaTh U HE IOBPEIANUTH
UX.

VYcTaHoBKa BHEIMIHUX KaOeJen

VYCcTaHOBUB Ha MECTO KPBILIKU KOpITyca, MOAKIIOYUTE KaOeIH K 3a/HEH CTOPOHE KOMITBIOTEPA.
IIpumeuanue. Kabenb nutaHus Hy)KHO HOJKIIOUYATh [10CIE BCEX OCTAIbHBIX KaOemneil.
[Ipucoenunss xadenu, cieanuTe 3a UX COOTBETCTBUEM pazbeMaM Ha KoMnbroTepe. Hanpumep, B
CTapbIX CUCTEMaXx Uil KaOeJeil MbIIIN 1 KJIaBUATypPbl UCIIOJIB3YIOTCS OJIMHAKOBBIE PAa3bEMbl
PS/2, HO yTOOBI M30€XkKaTh HENMPABUIIBHOTO MOJIKIIOUEHHSI, OHM IOMEUYEHBI Pa3HbIM LIBETAMHU.
YacTto Ha pazbeMe MOYKHO YBUJETh U300pakeHUe yCTPONCTBA, Ul KOTOPOro OH IpeHa3HaueH,
HalpuMep CUMBOJI KJIaBUATyphl, MbILIH, MOHUTOpa min USB.

BHUMAHME! Huxorna He 1aBUTE HAa pa3beM CIUIIKOM CHJIBHO, KOT/a MOJIKIII0UaeTe Kadeu.
JUisl yCTaHOBKM Pa3JIMYHbIX BHELTHUX KaOesnel BhINOJHUTE yKa3aHHbIE HUXKeE JeHCTBUS.

Hlar 1. IMogkmouynte kabenb MOHUTOPA K BUAeonopTy (cM. puc. 1). 3adukcupyiite kabenpb Ha
pa3beMe ¢ MOMOLIbI0 BUHTOB. Eciii B cOOpaHHOM BaMM KOMITbIOTEpE UMEETCs BUC0alanTep,
MOJIKIIIOUNTE Kabelnb MOHUTOPA K BUJICOTIOPTY a/laliTepa, a He K MOPTY Ha MaTepUHCKOM Iuiare.
Ilar 2. [ToxkmounTe Kabenb KJIaBUATYPhI K COOTBETCTBYOLIEMY opTy PS/2 (cM. puc. 2).
Ilar 3. [ToxkmounTe Kabenb MBIIIK K COOTBETCTBYIOLIEMY TopTy PS/2 (cMm. puc. 3).

Hlar 4. Toxxmounte kabenb USB k pazsemy USB (cM. puc. 4).

Hlar 5. [ToxkmtounTe Kabenb MUTaHKUS K OJIOKY NUTaHUs (CM. pHC. 5).

IIpumeuanue. Ha HEKOTOPHIX MaTEPUHCKUX IJIaTaX UMEETCs TOJIbKO oJiuH nopt PS/2. Ha
HEKOTOPBIX MaTEPUHCKUX IJIaTaxX MOTYT OTCYTCTBOBATh MOpThI PS/2 st moakmoyeHus
KJIaBUATyphl U MbIIIH. K TakKMM MaTepUHCKUM IU1aTaM ciexyeT noaiitoyars USB-kiaBuaTypsl u
USB-wmpimm.

CoseT 1o ycranoBke. JJ1s1 MOAKIIOYEHUs ycTapeBLIero nepudepuitHoro o00pya0BaHus K
MaTepUHCKHUM IUIaTaM, Ha KOTOPBIX OTCYTCTBYIOT pa3beMbl, MOKHO HCIIOJIb30BATh IEPEXOTHUK

PS/2-USB.
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Konbl 3Byk0BbIX curHanoB u HacTporika BIOS

Bo Bpemst 3arpy3ku (3amycka) KoMIbploTepa 6a3oBasi cuctemMa BBoAa-BbiBosia (BIOS) BeimomnHsier
IIPOBEPKY OCHOBHBIX KOMIIOHEHTOB KOMIIBIOTEpA. DTa IIPOBEPKA HA3ZBIBAETCS
caMOTeCTUpOBaHUeM Mpu BkiItoueHuu nutanus (Power-On Self Test, POST).

Kaxk nmokazano na pucynke 1, Bo Bpemsi POST npoBepsieTcs, mpaBUiIbHO Jin paboTaeT
obopynoBanue kommbioTepa. [Ipu 0OHapyXKeHUH HETIPaBUIBHON pabOThI KAaKOTO-THO0
YCTPOHCTBA MHKEHEP Y3HAET O Mpobieme, oaydast yBe1oMIIeHHe 00 OmrOKe Wi 3BYKOBOM
curiai. Kak npaBuiio, 0/MHOYHBII 3ByKOBOM CUTHAJ O3HAYAET, YTO KOMIIBIOTEP paboTaeT
HOpMaNIbHO. B ciryuae oOHapykeHust mpo0seM ¢ 000pyI0BaHUEM KOMITBIOTEP MOKET BHIBECTH
YUCTBIN 3KPaH MPU 3arpy3Ke U MoAaTh CEPUIO 3BYKOBBIX CUTHANOB. Kaykplii TPOU3BOIUTEND
BIOS ucnonb3yer coOcTBEHHBIE KOABI 151 0003HaueHus mpodiieM ¢ obopynosanuem. Ha
pUCYHKe 2 mpuBeJieHa Ta0IHIla KOJOB 3BYKOBBIX CUTHAJIOB. KO/IbI 3ByKOBBIX CUTHAJIOB JJIs1
KOHKPETHOTO KOMITbIOTEpA MPUBECHBI B JOKYMEHTAIIMN K MAaTEpUHCKOM IjaTe.

[IpoGnema POST MoxeT BOZHUKHYTH 10 MHULIMAIM3AUHU BUAeoaantepa. Bo Bpems noucka u
yCTpaHEHUs HEMOJIaJ0K KOMIIbIOTEPA B YCIIOBHUAX, KOTJa HEBO3MOKHO BBIBECTH H300paKeHHE Ha
9KpaH, MOKHO ucnois3oBath mwiaty POST. [1nara POST, koTopyto uHOTja Ha3bIBaIOT
JIMarHOCTUYECKOM TIJIaTOM, BCTABJISIETCS B CIIOT HA MAaTEPUHCKOM 1u1aTe, HarpuMmep B ciioT PCI,
PCle nnu B mopt USB.

[Ipu 3anycke kommnbroTepa Ha mate POST oToOpaxaeTcst cepust U3 ABYX- MM YEThIPEX3HAUHBIX
LIECTHAATEPUYHBIX KOJIOB. B ciryyae BO3HUKHOBEHUS MPOOIEM 3TOT KOJI MOKHO
WCIIOJIb30BAaTh Ui TUArHOCTUKH HETOJa/IKi ¢ IOMOIIbIO IaHHBIX OT MPOU3BOIUTEIS
MarepuHckoi mnatel, BIOS wimm mnater POST.

Coset no ycranoBke. YtoObI onipeienTh, BeimoHseTcs 1u POST momkHbIM 00pazom,
W3BJIEKUTE U3 KOMITbIoTepa Bce Moayan O3V u BrimounTe ero. Kommnbrorep J0JKEH U3/1aTh
3BYKOBOM CUTHAJ, YKa3bIBAIOUIWI HA OTCYTCTBUE ONEPATUBHOM NMaMTH. DTO JECHCTBUE HE
HaBPEAUT KOMIIBIOTEPY.

BIOS u CMOS

Jlst paGoThI TF000# MaTEpPUHCKOH TUIaThl TpeOyeTcs 6a3oBas cuctemMa BBoJia-BeiBoa (BIOS).
BIOS npencrasnser co6oit mukpocxemy [13Y Ha MaTepuHCKOM 11aTe, Ha KOTOPOH HAXOIUTCS
HeOobIIIast MporpaMMa. JTta nporpamma npeaHa3HaueHa Jjs yIpaBJieHus B3auMOJICHCTBUEM
OTIEpAllMOHHOM CHCTEMBI ¢ 000PYI0BaHUEM KOMIIBIOTEPA.

[Tomumo POST, BIOS Takxe onpenenser:

e  JIOCTYIHbBIE JUCKH;

e  3arpy304YHbIC HOCUTEIH;

e MapaMeTpbl HACTPOMKH MaMSITU U COCO0 ee UCTIOIb30BaHUS;

e mapameTpbl HacTpoiiku cinoToB pacmupenus PCle u PCI;

e mapametpsl HacTpoiiku noptoB SATA n USB;

e MapaMeTpbl YIPaBIIEHUS MUTAHUEM MATEPUHCKOM IIaTHI.

e Hacrpoiiku BIOS maTepuHCcKko#l mi1aTel XpaHATCsA B MUKPOCXEME, KOTOpasi Ha3bIBAETCS
KOMIUIEMEHTAPHBIM METAJJIO-OKCUIHBIM noynpoBogHiKoM (CMOS). Ona aHanoruyHa
MOKa3aHHOH Ha pucyHke 1.

Bo Bpems 3arpy3ku komnerorepa nporpamma BIOS cuutsiBaeT coxpanennsie B CMOS
HACTPOMKH, OTIpeNIeIolIie MOPAA0K HAaCTPOHKH 000pYA0BaHUS.

s nmuranuss CMOS, B koTopoit HaxoaaTcs HacTpoiiku BIOS, ucnosnb3yercs 6arapes, Kak
MoKa3aHo Ha pucyHke 2. Ecnu 6atapes paspsikaercsi, BaXKHbIE HACTPOMKH MOTYT OBbITh
notepsHsl. [loaTomy pekoMeH1yeTcst Beeria JOKyMeHTUpoBaTh HacTpoiiku BIOS.
Ipumeuyanue. [Tpoctoii criocod 3aJ0KyMEHTUPOBATh HACTPONKH — choTorpadupoBaTh
pasnuuHble 3KpaHbl MeH0 BIOS.

Coger no ycranoBke. Eciii 1ata u BpeMsi Ha KOMIIBIOTEPE YKa3aHbl HENIPABUIBHO, 3TO MOXKET
yKa3bIBaTh Ha mpobuemsl ¢ 6arapeeit CMOS.
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[Iporpamma nactpoiiku BIOS

[Tocne 3aMeHBI WJIM YCTAHOBKH HEKOTOPOTO 000PYIOBaHMS, TAKOTO KaK MOIYJIN aMsITH,
YCTPONCTBA XpaHEHHS JJAHHBIX U IUIATHI a[allTEPOB, MOKET MOTPEOOBATHCSI U3MEHHUTD
Hactpoitku BIOS, ucnonszyemblie o ymoruanuio. {151 "3MeHeHHs] COOTBETCTBYIOLIUX
apaMeTpoB HEOOXOUMO BOCIIOJIB30BAThCS MTporpaMMoit Hactpoliku BIOS.
Jlst Bxo1a B iporpammy Hactpoiiku BIOS HeoOxo1uMo HakaTh COOTBETCTBYIONIYIO KJIABUIITY
WM codeTaHue KiaBuil Bo Bpems npouenypsl POST. Jlyig pa3HbIX MaTEpUHCKUX I1J1AT
WCTIOJIB3YIOTCS Pa3IMUHbIC COYETAHUS KJIABUIIL, OJTHAKO B OOJIBITMHCTBE KOMITBIOTEPOB IS
BX0J1a B mporpammy Hactpoiiku BIOS tpedyercs Haxats kinaBuiy DEL win dyHknmonansHyo
knaBuy. Hanpumep, ecinu ycranosiieHa marepuHckas miata ASUS, nis BxoJa B mporpaMmmy
Hactpoitku BIOS neo6xonumo Bo Bpemst POST naxats xiasumry DEL win GyHKIIMOHAIBHYIO
knaBumry F2.
[Ipumeuanue. Knapuiry niam couetanue KJIaBUUl Ui KOHKPETHOTO KOMITbIOTEpA MOXKHO HAalTH B
JOKYMEHTAllMu K MaTEpUHCKOH TuIaTe.
MHorue MaTepruHCKHE TUIaThl BO BpeMs BbINoiHEeHus npoueaypbl POST BeIBoasST n300pakeHue,
Ha3bIBAa€MOE OKHO-3aCTaBKa. B OKkHe-3acTaBKe MHOI'/Ia yKa3bIBaeTCs COUETaHNE KIIaBUII JIs
Bxozaa B BIOS.
XOTs KaK]IbIi TPOU3BOUTEIb UCIIOIB3YeT CBOIO COOCTBEHHYIO porpammy HacTpoitku BIOS,
BCE MTPOrPaMMBbI UMEIOT CXOXKHUE ITYHKThI MEHIO, KaK T€, KOTOpPbIE MOKa3aHbl HA PUCYHKE.

e Main — 0a3oBast HACTPOWKA CHCTEMBI

e Advanced — J0TONHUTENBHBIC TAPAMETPHI CHCTEMBI

e Bo0Ot — BapuaHThI 3arpy304HbBIX YCTPOICTB U MOPSATOK 3arpy3Ku

e Security — mapameTpbl 0€30TaCHOCTH

e Power — nononmHuTenpHbIe MapaMeTpsl yIpaBiIeHUs TUTAHUEM

e JUSTwOOt! — nomoHHUTENbHBIE TApAMETPHI HANIPSDKCHUS M 9acOB

e EXit — BapuanTs! Beixoa u3 BIOS u 3arpy3ku 3HaueHHI 110 YMOTYAHHIO
IIpumeyanue. CHUMKH SKpaHOB nporpamMmbl HacTpoiiku BIOS B aToM paszaene npuBeneHb
HCKJIFOUUTEIIBHO JUIS CIIPaBKU. BHEIIHNI BU/T MEHIO BAlIEro SKpaHa MOKET OTJIMYATHCS OT
MIpe/ICTaBICHHOrO 3/1ech. ClenyiTe HHCTPYKIUSAM Ha 3KpaHe U 00paTUTECh K JOKYMEHTalUN
MIPOU3BOIUTENS K YCTAHOBJIICHHOM MAaTEPUHCKOM IUIaTe.

[Iporpamma nHactpoiiku UEFI

Ha HeKoTOpBIX KOMIIBIOTEPAX UCIOJIB3YETCS €IMHBIN PACIIMPAEMbIA MUKPOIIPOTPAMMHBII
nnrepdetic (Unified Extensible Firmware Interface, UEFI). UEFI cayxuT ams HacTpoiiku Tex
K€ IapamMeTpoB, YTO U TpaJAULIMOHHAs nporpaMmmMa HacTpoiiku BIOS, oqnako B Hell uMeroTCs
JOTIOTHUTEbHBIE TapaMeTpsl. Hanpumep, untepdeiic UEFI noanepxruBaet ucnoab30BaHuE
MBIIIH, B OTJAMYME OT Tpaaunronnoro BIOS.

IIpumevyanue. CHUMKH 3KpaHOB nporpammbl HacTpoiiku UEFI B 3ToM paznene npuBeaeHsl
HCKIIFOUUTENBHO Ui cripaBku. BHemnuii Bun mento Bamero UEFI moxer oTiinuateces oT
MIPEJICTaBICHHOrO 3/1ech. ClenyiiTe MHCTPYKIUSAM Ha 3KpaHe U 00paTUTECh K JOKYMEHTAlUN
MPOU3BOJAUTENS K YCTAHOBJIEHHON MAaTepUHCKOM IJIaTe.

Nudopmarnus BIOS o kommoneHTax

C nomornkto napopmanuu BIOS nnxeHep MOXKeET y3HATh, KAKUE KOMIIOHEHTh! YCTAHOBJICHBI Ha

JTAHHOM KOMIIBIOTEpE, a TAK)K€ HEKOTOPBIE UX XapaKTEPUCTUKU. DTa HHPOPMALIUS MOXKET

HCIOJIb30BAThCSA MPHU TUArHOCTUKE HETIPABUIIBHO paboTaroIiero o0opya0BaHus v Jyis

OTIpeieNieHus1 BO3MOXKHOCTe! 00HOBIeHHs. Hinke npuBoauTces HekoTopas nHdopMarus 06

00IIMX KOMIIOHEHTaxX, KOTopyko BeiBoauT BIOS:

e CPU — B 3TOM pazaene otobpaxarorcs cBeaeHus o npousoaurene LIT u ckopoctn

paboTsI nporeccopa. Kpome Toro, BEIBOAUTCS HHPOPMALUS O KOJHMYECTBE YCTAHOBICHHBIX
IIPOLECCOPOB.
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RAM — B 3TOM pazzene otoOpaxkaercs: mHGopmarus o nmpousBoaurene O3Y u ckopoctu
paboThI onepaTUBHON MaMATH. TakKe MOKET BHIBOJUTHCS HH(POPMAIIHS O KOJIUYECTBE
pa3beMoB U O TOM, B KaKue pa3beMbl YCTaHOBICHBI MOy O3Y.

Hard Drive — B 3ToM pasjerne npejcraBieHa HHGOpMAIUs O IPOU3BOIUTENE, PasMepe U
TUIIC KECTKUX JUCKOB. Taxcke MOKeT BBIBOAUTHCA I/IH(bOpMaHI/IH O THUIIC U KOJIMYECTBEC
KOHTPOJLJICPOB )KECTKHUX JTHCKOB.

Optical Drive — 31eck oToOpaskaetcss HHGOPMALHSL O TPOU3BOIUTEIIE U THIIC IPUBOJIOB
OIITHYCCKUX NTUCKOB.

[TapameTpsl koH(purypauuu BIOS

Eme omna gynkums nporpammel HacTpoiiku BIOS — BeIOOp criennaibHBIX TapaMeTpoB
000pyI0BaHUsI KOMIIBIOTEPA JUISl YI0BIETBOPEHUS IOTPEOHOCTEHN OTIEIBHOTO MOJIB30BATES.
@OyHKIMH, JOMYCKAIOMINE HHANBUIYAIbHYIO HACTPONKY, ONPENEISIFOTCS POU3BOAUTEIEM U
Bepcueii BIOS. Ilpexne yem BHOCUTH n3MeHeHus B BIOS, Heo0XoauMo 4eTKO MOHSTh, KaK 3TH
M3MEHEHUsI MOTYT MOBJIUATh Ha KOMIIbIOTep. HenpaBuibHble HACTPOMKU MOTYT IPOU3BECTU
HeOIaronpusTHbINA Y3PPEKT.

OcHoBHble apameTpbl koHGuUrypanuu BIOS BkimovaroT cneayromiue:

JaTa u Bpemsi — Ha rinaBHo# cTpanuiie BIOS umerorcs mons System Time (Cuctemuoe
Bpemsi) u System Date (CuctemHas gata) A1 HACTPOMKM CHCTEMHBIX YacOB, KaK MOKa3aHO
Ha pucyHke 1.

OTkIII04eHne YCTPOCTB — MOKHO BOCIIOJIb30BaThCs PacIMPEeHHBIMU HACTPOMKaMuU
BIOS u oTxir0ounTh YCTpOWCTBA, KOTOPBIE HE TPEOYIOTCS WM KOTOPBIE HE UCTIOJIB3YIOTCH,
KaK MMOKa3aHO Ha PUCYHKe 2.

IMopsinok 3arpy3ku — nocie BeinoHeHus npouenypbl POST koMnbroTep momneiTaeTcst
3arpy3uTh onepannoHHyto cucteMmy. BIOS uier 3arpyxaemsliil pa3ien Ha IEPBOM B CIIUCKE
MopsJiKa 3arpy3ku ycrporctBe. CUCOK MopsiKa 3arpy3ki — 3TO YHOPSIAOUYECHHBIN CIIUCOK
YCTPOMCTB KOMIIbIOTEPA, C KOTOPBIX MOKHO BBITIOJIHATH 3arpy3Ky. Eciin 3TO yCTpOCTBO He
HMMEET 3arpy’KaeMoro paszeina, KOMIBIOTED NMEPEXOIUT K TPOBEPKE CIEAYIOLIErO
yCcTpoiicTBa u3 cnucka. Korja ycTpoilcTBO ¢ 3arpyxaeMbIM paszaesioM HaiiaeHo, BIOS
MIPOBEPSIET €ro Ha HATMYME YCTAHOBJIEHHOM ONEPallMOHHON CUCTEMBI. TOT CIIUCOK OOBIYHO
Haxoautes B BIOS nHa Bknaake Boot (3arpyska), kak moka3aHo Ha pucyHke 3. MoKHO
yKa3aTh MNOPAJIOK 3arpy3Kd KOMIBIOTEPA C )KECTKUX JUCKOB, IPUBOJIA ONITUYECKUX AUCKOB,
3arpy3Ku 10 CeTH, 3arpy3ku ¢ Hocutese USB u ycTpoicTB (dii-namMsTy.

TaxkToBas yacrora LIII — HexoTopble nporpamMmmel HacTpoitku BIOS no3BosistoT
U3MEHATh TakTOBYIO yacToTy L[], kak mokazaHo Ha puCyHKe 4. YMEHbIIICHHE TAaKTOBOM
yactoTsl L{I1 mpuBOIUT K TOMY, YTO KOMIBIOTEp paboTaeT MEICHHEE U TIPOU3BOAUT
MEHbIIIE TeIJIa. JTO Ha3bIBAETCS 3aMEIJIEHUEM MPOIECCOPaA. ITO MOKET YMEHBIIUTh LIYM
0T paboThl BEHTUJISITOPOB U OBIBAET MOJIE3HO, €CIIU HY)KEH MEHEe IIYMHBII KOMITbIOTED,
HarpuMep JJid JOMAIIHEro KWHOTeaTpa Wi craibHu. [Ipu yBeIM4eHr TaKTOBOM 4aCTOTHI
LT koMnbproTep HaYMHAET paboTaTh ObICTPEE, HO MPOU3BOAUT OOJIBILIE TEIJIA, YTO MOXKET
caenath ero 0oJyiee NIyMHBIM K3-32 00Jiee BRICOKON CKOPOCTH BpaIlleHHUs JIOMACTe
BeHTWIsITOpa. Takas HacTpoiika Ha3bIBAETCsl PA3rOHOM IPOIIECCOpa.

Bupryanu3zanus — TEXHOJOTUS BUPTYAJIU3aI[1UH JI€TAET BO3MOKHON OJTHOBPEMEHHYIO
paboTy HECKOJIBKUX OTIEPALIMOHHBIX CUCTEM B pa3HbIX (haiinax mwnu pazaenax. OHa
obecreunBaeT UMUTAIUIO XapaKTEPUCTUK KOMITbIOTEpA B IIEJIOM, BKIIIOUasi 000pyoBaHue,
BIOS, oneparmonnyto cucremy u nporpaMmmsl. Brimtounte B BIOS ¢yHkuunto
BUPTYAIHU3AIUH 17151 KOMIBIOTEPA, HA KOTOPOM OYAET UCIOJIb30BAThCS TEXHOIOTHS
BHUPTyaIM3aIH, KaK TOKa3aHO Ha PUCYHKE 5.

B Tabauie Ha puc. 6 nmpeacTaBieHbl peKOMEHJalMK 10 HacTpoiike mapamerpos BIOS.
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Hactpoiiku 6e3onacnoctu BIOS

BIOS 3auactyro nojiep:kuBaeT MHOKECTBO Pa3IMIHBIX (DYHKIIUH O€30MaCHOCTH TSI 3aIUTHI
Hactpoek BIOS 1 naHHBIX Ha )KECTKOM JIMCKE, a TAKXKe ISl TOTO, YTOOBI TOMOYb BOCCTAHOBUTH
KOMIIBIOTEP B CIIy4ae KpaxKu.

Hwxe nmepednciieHsl HEKOTOPBIE HanboJiee pacnpocTpaHeHHble GyHkun Oe3onacHocty BIOS.

o Ilaposu BIOS — kak noka3aHo Ha puc. 1, napoiu odecreunBaroT pa3inyHble YPOBHU
nocryna kK Hactpoiikam BIOS. O0Gparnte BHUMaHKE, YTO MOKHO U3MEHUTH JIBa [1apameTpa
HacTpoitku napoJsieit. Supervisor Password (Ilapons anMuHHCTpaTopa) — 3TOT Naposb
MIPEOCTABIISIET JOCTYI KO BCEM I0JIb30BaTEIbCKUM MAPOJISIM U BCEM 3KpaHaM U
nactpoiikam BIOS. User Password (ITaposib mosib30Batensi) — MO3BOJISET IMOTYYUTh
noctyn K Hactpoiikam BIOS Ha ocHOBe 3aianHOTO ypoBHS paspenieHuil. B radbnuie Ha
puc. 2 noka3aHbl HauboJee pacIpOCTPaHEHHbIE YPOBHU pa3pellieHnui AJsl OJIb30BaTENEH.
[Ipex e ueM 3a1aBaTh NapoJIb M0JIb30BATENS], HEOOXOJUMO CHayasla HaCTPOUTh M1apoJib
aJIMMHHCTpATOpa.

o IlludpoBanue cogepKUMOro JMCKOB — JJIs IPEAOTBPAIICHNS KPaXH JaHHbIE Ha
KECTKOM JIMCKE MOKHO 3amndpoBaTh. B pesynbraTe 3T0M onepanuy JaHHbIE Ha IUCKE
npeoOpasyrorcs B KoJl. be3 mpaBuibHOTO mapoJisi KOMIBIOTEP HE yAacTcs 3arpy3uTh, a
JTaHHbIE, CYNTAHHBIE C )KECTKOTO AMCKa, He yaacTces paciudposats. Jlaxe ecau
YCTaHOBUTBH TaKOW KECTKHM IUCK B IPYrOM KOMITBIOTED, JAHHBIE OCTAHYTCS
3amn(poBaHHBIMU.

e LoJack — nannas GyHKIMs 6€30MACHOCTH BKIIOYACT JBE MPOTrPaMMBbI: MOTYITb
JUINTEIBHOTO XpaHEHUs JaHHbIX, KOTOpbIi BcTpoeH B BIOS, u arent npunoxxenus,
yCTaHaBJIMBAaEMbIi nosb3oBaTeneM. [locie ycranoBku B BIOS aktuBupyercs Moaynb
JUIUTEIBHOTO XpaHEeHUs! JaHHBIX. OTKIIOUUTD €r0 HEe YAACTCSA. AT€HT NPUIIOKEHUN
MepUOIUYECKH OTHpaBisieT yepe3 MuTepHeT nundopmariuio o6 yCTpoHCTBE U €ro
MecToHaxoxJaeHuH B LleHTp MoHuTOpuHra. Bianienel Takoro KOMIbIOTEpa MOXKET
BBITIOJIHATH ACUCTBUS, IEPEUNCIIEHHBIE HA PUCYHKE 3.

e JloBepennsbiii muiargpopmeHnbiid Moayuab (TPM) — »To Mukpocxema, npeHa3HavYeHHAas
JUIS 3aIlUThI 000PYAOBAaHUS ITyTeM MU(PPOBAHUS KITHOUeH, HU(POBBIX CEPTUPHUKATOB,
naposieit u janueiX. TPM ucnonb3yercs B OC Windows a1 Mo iiep>KKu OJTHOTO
mudpoBaHus qucka ¢ nomombio BitLocker.

o be3onacnas 3arpy3ka — sto cranaapt 6e3onacHoctu UEFI, rapantupyromiuii, 4to
KOMITBIOTEp OyZIEeT 3arpyKaTh TOJIBKO TE€ ONEPALIMOHHBIE CUCTEMBI, KOTOPBIM JOBEPSET
M3rOTOBUTEh MATEPUHCKOM MIaThl. DTa PYHKIUS MO3BOJISET MPEAOTBPATUTD 3arPY3KY
HecankiuoHupoBanHoi OC BO BpeMsl 3alyCKa KOMIIBIOTEpA.

Jlnarnoctuka u MOHUTOPUHT o0opynoBanus B BIOS

Oynkiuun BIOS 11 MoHuTOpHHTa 000pyI0BaHuUs MOJE3HBI Ul cO0pa HHPOpMALIUU U

OTCJIEKUBAHMSI aKTUBHOCTH MAaTEPUHCKOM 1Tkl U MOAKIIOYEHHOI0 K Heil o0opynoBanus. Tun

1 KOJIMYECTBO (DYHKLMH MOHUTOPHHIA PA3INYaeTCsl B 3aBUCMOCTH OT MOJIEJIM MAaTEPUHCKOM

iatel. Mcnonb3yiite cTpaHUIly MOHUTOPHUHTa 000pYI0BaHUs AJIsl MPOCMOTpa HH(GOpMAIUU O

TEMIIEPATYPE, CKOPOCTH BPALCHNs BEHTUIIATOPOB, HAIIPSDKEHUU M O Apyrux napamerpax. Kpome

TOTO, Ha 3TON CTPaHMILIE MOXKET COJePKAThC MHPOPMALU 00 yCTpOHCTBaxX sl OOHAPYKEHUS

BTOP>KCHUM.

Huxe nepeunciensl HeKOTOpbIe Haubosee pacupocTpaneHHble GyHKu BIOS s

JIMAarHOCTUKU U MOHUTOPHHIa 000py10BaHMUS.

¢ Temmneparypa — MaTepUHCKHE ILIATHI OCHALEHBI TEIUIOBBIMU JATYUKAMU IS

MOHHUTOPHUHTA TEPMOUYBCTBUTEIBHOTO 000pynoBanus. Hanmpumep, TerinoBoi AaT4uK,
pacIosoKeHHbIN o1 pazbeMoM LIII, mo3BoISAET OTCIEKUBATE TEMIIEPATYPY MTPOLIECCOPA.
[Ipu noseiennn temnepatypst LIIT BIOS MosxeT yBenuunTh CKOpOCTh BpallleHUs
BEHTHJIATOpA MPOLIECCOPA, YUTOOBI OXJIAJAUTh €r0, YMEHBIIUTh TakTOBYI0 yactoTy LT nnun
Jla’ke BBIKIIOYUTH KOMITBIOTEP, YTOOBI IPEIOTBPATUTH MOBPEXKACHUE Mpolieccopa. pyrue
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TETUIOBBIC IATYUKU OTCIICKHUBAIOT TEMIIEPATYpy BHYTPH KOPITyca WM OJIOKA ITUTAHHUS.
Kpome Toro, KoMnbroTep MOKET ObITh OCHAIEH TEIUIOBBIMU JaTYUKAMU JUIS
OTCJIKMBaHUS TemmepaTypbl Moayiaeit O3V uiii 4yurceTos.

CxopocThb BpanieHusi BeHTHJIATOPOB — B HEKOTOpbIX BIOS MoxHO HacTpauBarth
po(UIM U U3MEHATh CKOPOCTh BPAIIEHHUS] BEHTUIIATOPOB VIS JOCTHXKEHHSI OTIPEACTICHHOTO
pe3ynbrara. B Tabmune Ha puc. 1 mpeacTaBiIeHbl YaCcTO UCTIONB3yeMbIe PO HACTPOCK
CKOpOCTH BpaiieHus BeHtuisitopa LI1.

HanpsizkeHue — MO>KHO OTCIIE)KHMBaTh HanpspkeHue Ha LT wim peryiaropel HanpspKeHUst
Ha MaTEpUHCKOM IIaTe, Kak NoKa3aHo Ha pucyHke 2. Eciau HanpskeHue CIIMIIKOM BBICOKOE
WJIM CIUIIKOM HU3KO€, KOMIOHEHTHI KOMIIBIOTEpPA MOT'YT ObITh MOBpEXAeHbl. Eciin
HaNpsHKEHUE CHIIBHO OTIIMYAETCsl OT HOMUHAJA, YOeIUTECh, YTO OJOK MUTAHUS HCIIPABEH.
Ecnu Gnok nutanus He oOecreurBaeT NPaBUIIbHbBIE HATIPSKEHUS, TO JIEJI0 MOYKET ObITh B
ITOBPEXKACHHBIX PETYIATOPaX HAIIPSKEHUs HA MAaTEpPUHCKOM Iu1ate. B aTom citydae MOXker
OTpeOOBaThCSI PEMOHT WJIM 3aMEHA MAaTEPUHCKOM IJIaThI.

TaxkroBas yacrora LIII u ckopocTh nepeaadyu JaHHBIX MO IIHHE — HEKOTOPHIE
nporpaMmbl HacTpoiiku BIOS no3BossttoT orcnexxuBars TakToByto yactoTy LI, kak
nokazano Ha pucyHke 3. B Hekoropsix BIOS Taxke MOKeT UMEThCsl BO3MOKHOCTh
OTCJIE)KMBATh CKOPOCTh NIEPENAYN JAHHBIX IO OJJTHOM WJIM HECKOJBKUM IIHMHAM. MOXeT
OTpeOOBaThCS OTCIEAUTH OJUH U3 3TUX MAapaMETPOB, YTOOBI ONPEENIUTh, TPABUIIbHBIE JIH
napameTpsl L1 6pumn aBToOMaTruecku BeiOpansl BIOS mnu 3amansl BpydHYO 3aKa3qyuKOM
i cOOpIIMKOM KoMIbloTepa. HerpaBuibHast HacTpoiika 3HaYeHHs] CKOPOCTHU Nepeadn
JTAHHBIX MOXET BBI3BATH MOBbINIEHUE Temneparyps! LI1 u moaxiroueHHOro K HeMy
000pyI0BaHUs WM IPUBECTH K HETPaBUIIbLHOM padoTe ruiat agantepos u O3Y.
OoHapy:keHHe BTOP’KEHUS] — HA HEKOTOPBIX KOMIIBIOTEPHBIX KOPITyCaX UMEETCS
TepEKITI0YaTeNh, KOTOPBIN CpadaThIBACT MIPH OTKPHITHHU Kopiryca. MoskHo HacTpouth BIOS
Ha 3aIlMCh TeX MOMEHTOB, KOTJia MepeKIovaTelb akTUBUPYETCsl, YTOOBI BiIaieliel] 3Hajl O
ClIy4asix HECAaHKIIMOHUPOBAHHOTO OTKPBITUS KOpIyca. DTOT MEPEKIIIOYaTEb MOAKIIYAETCS
K MaT€pUHCKOM IJIaTe.

BcerpoenHble pyHKIMHU AMATHOCTUKH — €CJIM 3aMedeHa rnpoliemMa ¢ KakuM-JIu00
YCTPOMCTBOM, MOJIKITIOYEHHBIM K KOMIIBIOTEPY, WM 0a30BOM (hyHKIIMEH, HalpuMep ¢
BEHTWJISITOPOM WJIM KOHTPOJIEM TEMIIEPATYPhl U HAIPSIKEHUSI, MOYKHO BOCIOJIb30BaThCSA
BCTPOCHHBIMH (PYHKIUSAMU JUATHOCTHKH, YTOOBI OMPEEIUTh, B Y€M UMEHHO 3aKJIF0YaeTCs
3Ta npobaema. 3a4acTyro nporpamma npeaoCcTaBisieT ONUCcCaHue MPOOIeMbl U KO
OLIMOKH, KOTOpPBIE ajee OyayT UCIOJIb30BaThCs Uil ee ycTpaHeHus. B tabnuie Ha puc. 4
MIPEACTABJIEHBI YACTO MCIOJb3YEMbIE CPEACTBA JUArHOCTUKU. MHOTHe BCTPOEHHBIE
MIPOrPaMMBbI TUATHOCTUKU CO3/AI0T KypHAII, B KOTOPOM (PUKCUPYIOTCS 3alIUCU 000 BCEX
oOHapyXeHHBIX MpobieMax. ATy HH(HOPMALIMIO MOKHO UCIOIB30BATh JIJISl PEIICHHUS
npo0sieM U paciudpoBKH KOJI0B OITHO0K. Eciiu yeTpoiicTBO HAaXOQUTCS HA TApAHTHH, ITY
MH(OPMALIUIO MOKHO MCTOJIb30BaTh, YTOOBI paccka3aTh O MpobiieMe Ciry:k0e MO IIePKKH.

Pexum EZ B UEFI

Ha noBbix koMmnbrotepax BIOS 3amenena unrepdeticom UEFI. HecMoTpst Ha TO 4TO SKpaHBbl
UEFI s kax/101 MaTepUHCKOM TJIAaThI pa3Hble, BO BCEX 3TUX MHTep(deiicax npeacTaBiIeHbl
OJIHU U Te ke (PyHKIHU.

Ha pucynke nokasan cHUMOK 3kpaHa cepBucHoil nporpammsl ASUS UEFI BIOS Utility,
3anyueHHo# B pexxume EZ. [Ipu Bxoae B untepgeiic UEFI mo ymosganuto orobpakaercs KpaH
EZ Mode (Pexum EZ). Ha aToM skpaHe npeacTaBieHa OCHOBHAS HHPOPMAITUSI O CUCTEME,
ceenieHus o temmeparype LI u MmatepuHckol muiarel, BbIxogHOM HanpsbkeHuu LTI, ckopocTsax
BpallleH!s] BEHTWIIATOPOB, HHpOpMaIus o naMatu u uatepgeiice SATA.

Ha crpanune EZ Mode (Pexxum EZ) MOHO BBIOTHATH YKa3aHHbIE HUXKE JICHCTBUS:

W3mensTh naty u Bpems.
Bri0upats 5361k HHTEpdelica mporpamMmbl.
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e Hcnonw3oBars mactep HacTpoiiku EZ Tuning Wizard s aBTOMaTH3ammuy mpoiecca
CO3aHMsI XpaHUJIMILA HA OcHOBE 1uckoB RAID, a Takxke 1715 pa3sroHa CUCTEMBI.
e Hcnonw3oBars uHCTpYMeHTHI EZ System Tuning st HaCTpOWKH pexuma
IIPOU3BOIUTENBHOCTH CUCTEMBI.
o Bxmouars nnm otkimouatb SATA RAID.
e BrpiOuparh NpuOpUTET 3arpy304HbIX YCTPOMUCTB.
Kpowme Toro, nMmeercs: paciiupeHHbIN pexXuM, B KOTOPOM MOXHO HACTPOUTH JIOTIOJTHUTEIbHBIE
IapaMeTpsl U yIpaBiIsATh UX 3HAUCHUAMHU. [ NEepEeKITIOUEHHS] MEXTy PEXKUMAMU UCIIOIb3YeTCs
Kyapuma F7.

Pacmmpennsiii pesxxum B UEFI

[Ipu Bxoze B pexxum Advanced Mode (Pacuupennsliii pexum) nosisiisgercs skpad Main Jyist
HacTpoliku MaTtepuHckoi tiatel ASUS. Kak noka3aHo Ha pUCyHKe 1, 3TOT peKUM CIYKUT JUIs
pacuperHoit HacTpoitku napamerpoB UEFI.

IIpumeuanue. /I51s Bo3Bpata B pexum EZ nHaxxmure kinasunry F7.

B BepxHel yacTu MEHIO 0TOOpaX)aIOTCs CIEAYIONINE Pa3Iebl:

e My Favorites — (cM. puc. 2) ucronb3yeTcst yisi ObICTPOro J0CTYIA K 4acTo
HCIO0JIb3yeMbIM MapameTpaM. UToOwl nepeitu k skpany Setup Tree Map, mokazaHHoOMy Ha
pucyHke 3, Haxxmute kinasuiny F3 win menkuaute snement My Favorites (F3).

e Main — (cm. puc. 4) CTyXuT JijIsl OTOOpaKECHUS CBEICHHS O KOMITBIOTEPE U M3MEHCHHUS
0a30Boi1 KOH(UTYpalKu. 31eCh MOKHO 33/1aTh JaTy, BpeMs, SI3bIK U TTapaMeTpbl
0€30MacHOCTH.

e Ai Tweaker — (cM. puc. 5) ucrionb3yercs i ©3MEeHeHHs TapaMeTpoB pasrona {11 u
ornepaTuBHOM naMsTH. [Ipy n3MeHeHnn 3Ha4eHUl mapameTpoB B 3TOM pasjielie Bceraa
CIIEAyeT MPOSABIATh OCTOPOKHOCTh. HenpaBuibHas HacTpoiiKa 3TUX apaMeTPOB MOXKET
IIPUBECTU K HEUCIPABHOCTSM B pabOTE CUCTEMBI.

e Advanced — (cm. puc. 6) cyXuT Ui HacTpoiiku mapamerpos L{IT u Apyrux ycTpoicTs.
[Ipu n3MeHeHun 3HaYE€HUI apaMeTpoB B 3TOM pazjielie BCEra CieayeT NposBIATh
OCTOpOKHOCTh. HenpaBuibHas HacTpolKa 3TUX ApaMETPOB MOKET MPUBECTHU K
HEHUCIIPaBHOCTSIM B pabOTe CUCTEMBI.

e Monitor — (cm. puc. 7) B 3TOM pasjielie PeICTaBICHbI CBEJICHUS O TeMIleparype,
COCTOSIHUM MUTaHMs U paboTe BEHTUIIATOPOB. Tarke 37ech MOXKHO U3MEHUTh CKOPOCTh
BpallleHHUs] BEHTUJIATOPOB.

o Boot — (cm. puc. 8) cityUT Ui U3MEPEHUs BApUAHTOB 3arpy3Ku KOMIIbIOTEpA.

e Tool — (cMm. puc. 9) cayKUT IJIs1 HACTPOMKH MMapaMEeTPOB CIIEIHATBHBIX ()YHKIIHIA.

e Exit — (cm. puc. 10) cnyxut st BBIOOpa mapaMeTpoB BbIX0/a U3 HHTepdeiica 1 3arpy3Ku
apaMeTpoB M0 YMOJIYAHUIO.

MoaepHu3anus KOMIOHEHTOB MAaTEPUHCKOW TIIAThI

KoMmbroTepsl HY)KAAIOTCS B IEPUOIMUCCKON MOJICPHHU3AIINN B CUITY PA3IMYHBIX PHUYHH:

e MeHnstoTcs TpeOOBaHMUS MMOJIL30BATEIICH.

e Jlns paboter o6HOBNIEHHOTO [1O TpeOyercs HOBoe 00opynOBaHUE.

e HogBoe o0opynoBanue odecrieunBaeT OOJIBINYIO TPOU3BOAUTEILHOCTb.
V3MeHeHMs B KOMITBIOTEPE MOTYT MPUBECTH K HEOOXOIMMOCTH MOJICPHHU3AIMU W 3aMEHBI
HEKOTOPBIX KOMIIOHEHTOB MJIH TiepuepuiiHbIX yeTpoicTB. OteHure 3ppekTHBHOCTD U
CTOMMOCThH MOJICPHHU3AIIMU U 3aMCHBI.
[Tpu MoiepHU3AIINK WM 3aMEHE MAaTEPUHCKOM TUIATHI, BO3MOXKHO, MIPUICTCS 3aMEHHUTh JAPYTHe
KoMToHeHThI, BKitovast L{I1, 6110k paguaropa u Bentuistopa u O3Y. HoBas matepuHCKas 1uiata
JI0JDKHA TOAXO0IUTh K CTApOMY KOPIyCy KomIbioTepa. Kpome Toro, nmeromuiics 010K MUTaHus
JIOJDKEH B TOJIHOM Mepe YAOBICTBOPSTH TPEOOBAHHUSIM HOBOM MAaTEPUHCKOM IIAThI B
AJIEKTPOITUTAHUH.
MoiepHU3aII0 MaTEPUHCKOM TUIATHI CIIEAYeT HaunHaTh ¢ iepeHoca LI1, 6ioka paauatopa u
BEHTHJIATOpPA Ha HOBYIO MaTEPUHCKYO Tuiaty. C 3STUMHU KOMIIOHEHTaMH ropasjio Jierue padoTars,
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KOT/Ia OHHM HaXOJISTCSl BHE KopIityca. PaboTaliTe Ha aHTHCTaTUYECKOM KOBPUKE U HaJICBalTe
AQHTUCTAaTHYECKHE MEPYATKH WM aHTHUCTATHUECKUM OpaciieT, 4ToObl H30ekKaTh MOBPEkKACHUS
HII. Ecnu ans HoBOM MaTepuHckol miatel TpeOyercs apyrue LIT u O3V, ycranoBuTte ux Ha
stoM stane. Ouncrute L1 u paguarop ot crapoit Tepmonactsl. He 3a0ynbTe HAHECTH CBEXKHIA
cnout repmonactel Mexay LT u paguaropom.

Ha MHOrux ycrapeBmux MaTepUHCKUX IJIaTaX UMEJIUCHh EPEMBIUKH, H3MEHUB M10JI0KEHUE
KOTOPBIX MOKHO ObLIO HaCTpauBaTh apaMETPhl pa3IMUHbIX KOMIOHEHTOB IuIaThl. OHAKO Ha
COBPEMEHHBIX MAaTEPUHCKUX IJIaTaX NEPEMBIUKH BCTPEUAIOTCS JOBOJILHO PEAKO.
VYcoBepieHCTBOBaHHAsSL AIEKTPOHUKA T03BOJISIET HACTPaUBaTh COOTBETCTBYIOIINE TapaMeTphbl U3
nporpammsl HacTpoiiku BIOS wim ¢ momombsto narepdeiica UEFI.

Cpoxk ciryxx0b1 6atapeit CMOS cocraiseT HecKobKO JieT. OTHaKo eclii Ha KOMITBIOTepe He
MOJIEP’KUBAIOTCSI PABUIIbHBIE BPEMSI U JjaTa WM TEPSIFOTCS MapaMeTpbl HACTPOMKH MEXIY
BBIKJIIIOUEHHSIMH, CKOpEE BCEro, OaTapes pa3psbkeHa U TpedyeT 3aMeHbl. Y OeiuTech, YTO HOBasI
Oatapesi COOTBETCTBYET MOJEIHU, TpeOyeMoil 1Jisi MAaTEPUHCKOM TIJIaThI.

st yeranoBku 6arapern CMOS BBITIOJTHUTE CIIEAYIOIINE IeHCTBUS:

Ilar 1. AkKypaTHO CIBUHbTE B CTOPOHY MJIM TIOJHUMUTE TOHKUE METAJUTMUECKUE 3aKUMBI,
YTOOBI CHSITH CTApyIO OaTapero.

Ilar 2. [IpaBUIbHO PaCTIONIOXKHUTE TTOJIOKUTENEHBIA U OTPUIIATEIIBHBIHN MMoJTtoca OaTapen.
MoiepHu3anus MaTEepUHCKOM TIIaTh

[Ipex e ueM NPUCTYNMUTHh K MOJACPHU3AINHT, U3YIUTE HEOOXOIUMBIE CBEJCHUS O MOIKITIOUYECHUN
KOMITOHEHTOB K COOTBETCTBYIOIIMM pa3zbeMaM Ha HOBOM MaTepHHCKOM 1uiare. Beernma
3aMMCBhIBANTE B )KypHAJI BCE JICUCTBUS 1O HACTPONKE TEKYIETO KoMIboTepa. YToObI OBICTPO
3alIOMHUTH PACIOJIOKEHNE KOMIIOHEHTOB M CIIOCO0 MX MOJKIIOYEHHS K MAaTEPUHCKOH I1aTe, UX
MOXHO cpoTorpadupoBaTh ¢ MOMOIIBIO KaMepbl MOOUIILHOTO TeiedoHa. ITH CHUMKHU MOTYT
0Ka3aThCs YPE3BbIYANHO MOJIE3HBIMU MTPU MOBTOPHOI COOPKE KOMITIOHEHTOB CUCTEMBI.

Hwxe npeacrasieH nopsaoK MOAEpHU3ALMN MATEPUHCKOM IUIATHI B KOPITyCE KOMIIbIOTEPA.
Ilar 1. 3anumure cBeAeHUS O TOM, Kak OJIOK MUTaHUsI, BEHTUIISITOPBI B KOPITyce U KaOenu oT
KHOTIOK B KOPITYCE MOJKJIFOYEHBI K CTAPON MAaTEPUHCKOM IIaTe.

Ilar 2. OrcoequHuTe KaOenu OT CTapOld MaTEPUHCKOM TIATHI.

Ilar 3. OtcoeanHUTe TUIATHI pacIUPeHHs OT Kopiyca. M3Bnekure miatel pacliupeHus 1
IIOMECTUTE KAK/IYIO IUIaTy B aHTUCTATUYECKHM MMAKET WM Ha AHTUCTATUYECKUI KOBPUK.

Ilar 4. TuaTenpHO 3aNUIINTE, KaK CTapas MaTEpPUHCKas IJIaTa KPEruTcs K KOPITyCy.
HekoTopbie MOHTa)KHBIE BUHTBI HY>KHBI 17151 IOJICPKKHU JeTajeil, a HeKOTOpble 00ecreunBaroT
BAYKHOE 3a3eMIISIIOIIEE COeIMHEHUE MaTePUHCKOM 1aThl U Kopmyca. O6parure ocodoe
BHUMAaHUE HA HEMETAJUIMYECKHE BUHTHI U CTOMKHU, TaK KAK OHU MOTYT BBICTYNaTh B POJIU
M30JISTOPOB. 3aMeHa U30JISIIIMOHHBIX BUHTOB U OTIOP Ha METAJTMYEcKOoe 000py10BaHUE,
MIPOBOJIAILEE FNEKTPUUECTBO, MOXKET BbI3BATH MOBPEKACHUE SJIEKTPUUECKUX KOMIIOHEHTOB.
Hlar 5. M3BnekuTe cTapyro MaTepUHCKYIO IIIATy U3 KOpITyca.

ar 6. OcMOTpHUTE HOBYIO MAaTEPUHCKYIO IJIATY U ONIPEACTUTE Ha HEll pa3beMbl s
MoAKIIIOueHus: nuTanus, kadener SATA, BeHTHIATOPOB, OpTOB USB, aynnopazbpeMos,
pa3beMOB MepeHel MaHeIu U APYroro 000pyI0BaHMUS.

lar 7. OcmoTpute pamKy Ui HHTEp(eiicoB BBOIa-BbIBOIa, KOTOpAask HAXOAUTCA B 3a/IHEH
YacTH KOpIyca. 3aMEHUTE CTapyro paMKy HOBOM, KOTOpasi UAET B KOMILJIEKTE C HOBOM
MAaTE€pPUHCKOMU IJIATOM.

Ilar 8. BctaBbTe MaTepuHCKYIO ATy B KOpIyc U 3adukcupyite ee. OOpaTturtecs K
PYKOBOJICTBY TOJIb30BATENsI MATEPUHCKOM MIIATHl U KOPITyca, YTOOBI 03HAKOMUTHCS C
COOTBETCTBYIOIIMMU MHCTPYKUMSAMU. Vcrionb3yiiTe BUHTHI oaxosamiero tTuna. He 3amensiire
BHUHTHI C pe3b00ii HAa CAMOPE3HbIE METAIITNYECKHE BUHTHI, TAaK KaK OHU TIOBPEIST OTBEPCTHUS IS
BHHTOB C pe3b00il U MOTYT OBITh HEHAJICKHBI. Y O€TUTECH, YTO BUHTHI C pe3b00if UMEIOT
MIPaBWIBHYIO JATUHY U Iar pe3s0bl. Eciaun pe3b0a npaBuibHasi, OHU OYIYT JIETKO BCTABIISATHCA.
Ecnu npuxoautcs mpunarate ycuiane, 4TOObl BCTABUTH BUHT, MOYKHO MTOBPEIUTH OTBEPCTHE C
pe3bboiil. Kpome Toro, Takoit BUHT HE CMOKET Ha/IEKHO (PUKCHPOBATH MATEPUHCKYIO TUIATY.
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Taxxe IIpU UCIIOJIb30BAHHUN HCIIPABUJIBHBIX BUHTOB MOXKCT O6pa3OBbIBaTbC$I MCTAJININYCCKas
CTPYKKA, YTO MOYKET MPUBECTH K KOPOTKOMY 3aMBIKAHHUIO.

Mlar 9. 3arem noAkIOYATE OJIOK MUTAHUS, BEHTWIATOPHI B KOPITyCE, CBETOIUOIHBIC
MHIMKATOPBI, TIEPEIHIO0 MaHeNb U Apyrue Heooxoaumele kadenu. Ecim pazpemsr nutanus ATX
HUMEIOT JPYroi pasmep (y HUX MOKET OBITh pa3HOE KOJIMYECTBO KOHTAKTOB), MOKET
notrpedoBarbes aganTep. Cxema dTHX MOJKITIOUYEHHH HMEeTCsl B IOKyMEHTAIUU K MaTePHHCKON
riare.

Ilar 10. YcTaHoBUB HOBYIO MaTEPUHCKYIO TUIATY U MOJIKIIOYHUB KaOeln, YCTAaHOBUTE U
3aKpEIUTE BCE TUIATHI PACIIAPCHHUS.

Teneprb HY)XKHO MPOBEPUTH BBITIOTHEHHYIO pa0oTy. Y OeIUTECh, UTO BCE JICTAIH MOIKIIOYCHBI U
HCT HCIIOAKJIFOYCHHBIX ITPOBOJIOB. HOI[KJ'IIOLII/ITG KJIaBUAaTypy, Mbllllb, MOHUTOP U IMUTAHUC. Ecmu
OyneT oOHapykeHa nmpoodiieMa, HEeMEIJICHHO OTKIIIOUNTE OJIOK TTUTaHUSI.

Oouosnenue BIOS

[TpousBouTeM MAaTEPUHCKUX IUIAT MOTYT MyOJIMKOBAaTh HA CBOUX Be0-calTax OOHOBJICHHBIC
Bepcuu BIOS, obGecnieunBaromue 0osiee cTaOUIbHYI0 paboTy CUCTEMBI, YITyUIIaloue ee
COBMECTUMOCTH M MPOU3BOIUTENBHOCTh. OJTHAKO OOHOBIIATE MUKPOIIPOTpaMMHOE oOecrieueHre
MOXET OBITh PUCKOBaHHO. Kak moka3aHo Ha pUCyHKe 1, B IpUMEYaHUSIX K BBIMTYCKY
OTIMCBIBAIOTCS OOHOBJICHHSI TIPOYKTA, YIYUIICHHUS COBMECTUMOCTH U UCITPABJICHHBIC OIITHOKH.
HexoTopsie HOBBIE ycTpOiiCTBa MOTYT pabOTaTh MPABMIIHHO TOJIHKO C YCTAHOBICHHBIMU
o6nosnenusmu BIOS. UtoOs! y3HaTh, Kakas Bepcust BIOS ycraHoBiieHa Ha KOMIIBIOTEPE,
MIpoBephTE CBeAeHUS B MeHI0 HacTpoiiku BIOS (cMm. puc. 2) unu B cepBucHoii mporpamme UEFI
BIOS (cwm. puc. 3).

[lepen oOHOBIEHHEM MUKPOTIPOTpaMMbl MATEPUHCKOH TJIAThI 3AUIIUTE CBEICHUS O
npousBoautene BIOS u Mmoaenu MmaTepuHCKOH 1aThl. DTa nHGOpMaIUs He0OXouMa ISt
oTpe/eNieHus] HY)KHbIX (PailyioB AJis 3arpy3Ku ¢ BeO-caiiTa Mpou3BOANUTENSI MATEPUHCKON IJIaThI.
OOHOBIIANTE MUKPOIIPOrPaMMy TOJIBKO B T€X CIydasiX, KOT/1a BO3HUKAIOT MPOOJIEMBI C
CUCTEMHBIM 000pY/I0BAaHUEM WIIM KOTJ1a TpeOyeTcsl pacIupuTh (QYHKIIMOHATLHOCTD CUCTEMBI.
Panbmre nuadopmanust BIOS kommbroTepa xpanwmiack B Mukpocxemax [13Y. UtoOb1 00HOBUTH
nadopmanuro B BIOS, Hy)xHO ObUTO 3aMeHNTh MUKpOcxeMy [13Y, uTo He Bcerna
NpeCTaBIsIOCh BO3MOXKHBIM. Teneps it BIOS ucnonsizytores mukpocxembl EEPROM
(BIIII3Y), koTOophIe MOTYT OOHOBJIATHLCS MOJIb30BaTEIEM 0€3 OTKPBITHS KOPITyca KOMIIbIOTEpa.
DTOT npoluecc Ha3zbiBaeTcs nepezanucbio BIOS.

UtoOnI 3arpy3uth HOBBIN BIOS, 3aiinuTe Ha BEO-CaiT MPONU3BOINUTENS U BBITIOJHUTE
PEKOMEHI0BaHHBIE POLIEAYPHI MO ycTaHoBKe. YcraHoBka [10 mia BIOS moxeT BkiroyaTh B
cebs 3arpy3ky HoBoro daitna BIOS, xonupoBanue uinu u3BiedeHue GailioB Ha CbeMHBIH
HOCHTEIb U TATbHEHIIYIO 3arpy3Ky € 3TOTO0 CheMHOT0 HocuTels. [Iporpamma ycTaHOBKY BBIJIAET
MOJIb30BATENIO 3aMPOCHI ISl YCIEIIHOTO 3aBEPILEHUs Ipoliecca.

CeroiHs MHOTHE TPOU3BOAUTEIN MATEPUHCKUX IUIAT MpeiaraloT MporpaMMHOe oOecreueHe
it nepe3anucu BIOS npsmo u3 onepanuonHoi cucreMsl. Hanpumep, cepBrcHas nmporpamma
ASUS EZ Update no3BomnsieT aBToMatuuecku 00HOBIATH [10 MaTepuHCKO MIaThl,
HeobOxouMmeble apaiiBepsl U Bepcuio BIOS. Kpowme Toro, ¢ momotsto 31oii cepBUCHON
MIPOrPaMMBI TIOJIH30BATENb MOKET BPYUHYIO 0OHOBUTH cOXpaHeHHYI0 Bepcuto BIOS u BbIOpaTh
n300paxkeHne, KOTOpoe 0TOOpaXkaeTcsl Ha SKpaHe BO BpeMsl BBINMOIHEHUs mporeaypsl POST.
Takas cepBrCHast mporpamMma BXOJUT B KOMILUIEKT IOCTAaBKU MaT€PUHCKOM 11aThl. Takxke ee
MOJKHO 3arpy3uTh ¢ BebO-caiita ASUS.

BHUMAHME! HenpasuibHas win npepanHas ycranoBka BIOS mosxeT nosieus 3a co0oii
BBIXOJ1 KOMITBIOTEPA U3 CTPOSL.

Mopepnauzanus L1, 610ka paguaTopa U BEHTHISITOpA

OnuH U3 coco60B MOBBICUTH MOITHOCTh KOMIIBIOTEpA — YBEITUYUTH CKOPOCTh 0OPabOTKH
JAHHBIX. DTOT0 MOKHO JT0OUThCA myTteM moaepHu3anuu L{I1. Ognako LT nomken
COOTBETCTBOBATH TPEOOBAHUIM, IEPEUHUCICHHBIM Ha PUCYHKE.
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st HoBoro LT moxet notpeboBatbest Apyroit Kyiep. Kynep nomken Gpu3ndecku moIxoauTh
o LIIT u ObITh COBMECTUMBIM C €T0 pa3beMoM. Takke OH JOJDKEeH ObITh CTIOCOOCH AP EKTUBHO
OTBOJUTH TEIIO OT Ooiee ObicTporo LII1.

BHUMAHME! Mexnay HoBeiM L{I1 1 KysepomM HYHO HaHECTH TEPMOIIACTY.

[IpocmoTpure mapamerpsl TeMnepaTypsl B BIOS, uTo0ObI onpenenuts, IMEIOTCS JIM KaKue-
HUOYb ipoo6aems! ¢ L{IT wmu xymnepom. IpunoskeHust OT CTOPOHHUX MOCTABIIMKOB TAK)KE MOTYT
peaocTaBiIsATh HHPopmanuio o Temneparype LI B ynoOHOM miist urenus popmare.
[IpocmoTpuTe MOIH30BATEIBCKYIO JOKYMEHTAIUIO K MaTepUHCKOM muiate win L1, uroos
OTIPENICNNUTh, pabOTAET JIM MUKPOCXEMA B JIOITYCTHMOM TEMIIEPATypHOM JHAaIa30He.

YtoObI yCTAHOBHUTH B KOPITYC JOTIOJTHUTEIBHBIC BEHTUIISTOPHI IS OXJIAXK/ICHUSI KOMIIOHEHTOB
KOMIIBIOTEPA, BBIIIOJIHUTE YKA3aHHbIE HUKE JEHCTBHUSL.

Iar 1. YcraHoBUTE BEHTUIISATOP TaK, YTOOBI OH ObLII HAIIPABJIEH B HY)KHOM HaIlPaBJICHUU —
6o nmst 3a00pa Bo3ayxa, MO0 NI 0TBOJIA TEIjla U3 KopIyca.

lar 2. 3akpenute BEHTHISATOP, UCTIONIB3Ys MPEIBAPUTEIHHO TPOCBEPIICHHBIE B KOPITyCe
otBepcTHsi. OOBIUHO BEHTUJISATOPBI YCTAHABIMBAIOTCS B BEpXHEH YacTH KOpIryca JijIsl OTBOAA
ropsiYero BO3/yXa, a TaKKe B HIKHEHM yacTu — JUIsl MOJAaY OXJIaXKJACHHOTO BO3/[yXa B KOPITYC.
He cnenyer ycranaBiauBaTh /Ba BEHTUJISITOPA, KOTOPHIE OTBOJAT BO3YX B IIPOTUBOIIOJIOKHBIX
HaIpPaBJICHUSAX, CIUIIKOM OJIU3KO JIPYT K IPYTY.

Mlar 3. [MogxirounTe BEHTWIIATOP K OJOKY MATAaHUS WM MAaTEPUHCKOH I1aTe, B 3aBUCHMOCTH OT
THUIIA pa3beMa BEHTUISITOPA.

MOI[epHI/ISaI_II/IH OHCpaTHBHOﬁ IHaMsITH

VBenunuenue oobema O3Y mpakTUUYECKH BCET/Ia MPUBOIUT K TMOBBIIEHUIO TPOU3BOIUTEIHHOCTH
cuctemsl. [Ipexae uem MoaepHu3upoBaTh WK 3aMeHATh O3V, OTBEThTE Ha BOMPOCHI,
IIEPEYHCIICHHBIEC HA PUCYHKE.

IIpumeuanue. Moynu namMsTH 0OBIYHO CJEIyeT yCTaHABIMBATh B MATEPUHCKYIO TUIaTy B
ompeeneHHoM nopsiike. OOpaTUTECh K PyKOBOJICTBY MOJIb30BaTENsl MAaTEPUHCKOH TJIATHI,
YTOOBI 03HAKOMUTHCS C COOTBETCTBYIOIIMMH CBEJICHUSIMHU.

Hwxe npusenen nopsanok moaepausanuu O3Y Ha MaTepUHCKOM IJIaTe.

Iar 1. YUtoOsl u3BI€YH YCTAaHOBIACHHBIN MOYb O3Y, OTKpoHTe (PUKCUPYIONINE €r0 3aIle/IKH.
Ilar 2. M3Bnekute MOIy/Ib U3 pa3bema.

Ilar 3. BcTaBpTe HOBBII MOAYINb B pa3beM, U3 KOTOPOTO BbI TOJIBKO YTO M3BJIEKIIN CTAPBIH
moayib O3VY.

I ar 4. 3akpoiiTe GUKCUPYIONTUE 3aIICTKH.

CucreMa onpeneaut HOBbIM Moayib O3Y, eciiu OH COBMECTUM C HEM M YCTAHOBJIEH MTPABUIIBHO.
Ecnu BIOS He otoOpaxaet Hanuuue BepHoro oorema O3V, ydbenutech, uto moaynu O3Y
COBMECTHUMBI C MATEPUHCKOM TUIATON U YCTAaHOBJIEHBI IIPABUIIBHO.

MonepHu3anus )XECTKUX TUCKOB

Bmecto npruobpeTeHusi HOBOTO KOMIBIOTEpPa i MOJTy4deHHs 00jiee BHICOKOW CKOPOCTH JIOCTYyTa
K JaHHBIM U YBEJTMYEHHUS EMKOCTU CHCTEMbI XPAHEHHUS MOKHO JI00aBUTD €IIe OJNH KECTKUI
nuck. Ha pucyHke nepeduciiex psja NpUYrH U YCTAHOBKH JIONOJIHUTEIIBHOTO JHMCKA.

Br10paB moaxoasmiuil 115 KOHKPETHOTO KOMIIbIOTEpa )KECTKHH TUCK, CIeIyHTe MPUBEIEHHBIM
HIKE YKa3aHUSIM IO YCTAaHOBKE.

Ilar 1. [TomMecTuTe K€CTKUN AUCK B ITYCTOM OTCEK ISl PUBOJIOB U 3aTSTHUTE BUHTHI, YTOOBI
3aUKCUPOBATH JHCK.

Hlar 2. [MogkmoynTe TUCK K MAaTEPUHCKOM TUIaTe C MOMOIIBI0 COOTBETCTBYIOIIETO Kabes.
Hlar 3. [loacoenuuute kabenb MUTAHUS K TUCKY.

MopaepHuzanus ycTporucTB BBOJA-BbIBOIA

[epudepuiinpie ycTpoiicTBa cieayeT nepuoandecku MoiepHu3upoBats. Hampumep, eciu
YCTPOMCTBO BBILIUIO U3 CTPOS MJIM BBl XOTUTE OBICTpEE U MPOAYKTHBHEE paboTaTh, TO,
BO3MOJKHO, CJIe/lyeT BHIOpAaTh HOBOE YCTPOUCTBO.
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CymiecTByeT HECKOIBKO MPUYMH JJIsl MOAEPHU3AINH KIaBUATYPhI U/UIH MBILIN:

e 3ameHa KIaBUATYphl U MBIIIK HA O0Jiee SPrOHOMUYHBIC MOJICNIH, TAKHE KaK Ha pucyHke 1.
OproHoMUYHBIEC YCTPOUCTBA Oosiee YA0OHBI B HCIOIB30BAHUHI U TIO3BOJISIIOT MIPEJOTBPATUTD
TYHHEJIBHBIN CHHJIPOM.

e lI3MeHeHMe pacKIa Ky KJIaBUATYPHI TIOA ONpeeNieHHbIE 3ajauH, TAKUE KaK MeyaTh Ha BTOPOM
A3BIKE C JOIIOJIHUTCIIBHBIMHU CUMBOJIaAMHU.

° Wcnonp3oBanue KOMIIBIOTEPA JIFOABMU C OTPaHUYCHHBIMU BO3MOXKXHOCTSAMMU.

Hwuxe MEPEUYNCIICHBI Pa3JIMYHbIC CHOCO6I)I MOACpHU3aU MOHHUTOPOB.

e YcTaHOBKA 3aIIMTHOTO (DMIIBTPA, KOTOPBINA HE JA€T JIOJSIM CO CTOPOHBI YUTATh HHPOPMALIUIO C
9KpaHa. ITO CMOTYT JeNaTh TOIBKO caM MOJIb30BaTENb U JIFOJIU, CTOSIIUE HEMOCPEACTBEHHO 32 HUM.

e YcTaHOBKa MPOTHBOOIMKOBOrO (DMIIBTPA, KOTOPBIA TOMOTaeT YCTPAHUTD OJIUKH OT COJNHIA
HCTOYHUKOB SIPKOT0 cBeTa. [IpoTHBOOIMKOBBIN (GMIIBTP 3HAYUTEIBEHO 00JIerdaer 4TeHne ¢ SKpaHa
IIPH IHEBHOM OCBEIEHUH WU KOTJ[a HCTOYHUK CBETA HAXOAUTCS MPSIMO 3a MOJIb30BATEIIEM.

o [logkitoueHre HECKOIBKUX MOHUTOPOB, KaK TIOKa3aHO Ha PUCYHKE 2, YTOObI YBEITHYUTh
MIPOYKTUBHOCTH Pa0OTHI, TaK KaK 3TO MO3BOJISIET MOJIb30BATENIO BBIBOJUTH HA SKpaH OOJIbIIIe
WH(GOPMAITUH U JIeNIaeT IEPEHOC JAHHBIX MEX/y OTKPBITBIMU MPOrpaMMaMu 0ojiee MPOCThIM U
ObICTphIM. OOBIYHO JJIs1 pA0OTHI C HECKOJIBKMMHM MOHHTOpPaMU TpeOyeTcs MOIIHAs BUICOKApTa WU
YCTaHOBKA €I11€ OJIHOM BUJIECOKAPTHI.

I/IHOI‘ZIa HEBO3MOKHO BBITIOJHUTE OOHOBJICHHE Py UMCIOINUXCA THE3JaX paClIMPCHUS UJIN pa3beMax. B
TaKOM CITydae MOXKHO IMPOU3BECTH OOHOBJICHHUE C TOMOIIBIO ToaktoueHus o USB. Eciin koMmibroTep He
nmMeeT cBoboaHoro mopra USB, HY)KHO YCTaHOBUTH TuTaTy agantepa USB umu mpuobpectu
koH1eaTpaTop USB, kak moka3aHo Ha puCyHKe 3.

Mosxer oTpedoBaThcsl yCTaHOBKA IPaHBEPOB JIsi HOBOro 00opyaoBaHusi. OOBIYHO 3TO MOYKHO CJIENATh C
IIOMOMILIO YCTAHOBOYHOI'O HOCUTEIIA. Ecmm YCTaHOBO‘IHBIﬁ HOCUTEIIb OTCYTCTBYCT, OOHOBJIEHHEIE
JpaiiBEpbl MOXKHO 3aTPY3UTh C BeO-caiiTa MpON3BOAUTEIIS.

IMpumeuanmue. [paiiBep ¢ EdpoBOi MOAMUCKHIO MTPOIIENT JabopaTopHOE TecTupoBanue Windows Ha
MPOBEPKY KayecTBa 00OPYIOBAHUS, [0 OKOHUYAHUH KOTOPOT'O €My MPpHCBanBaeTcs udpoBas moammch
Microsoft. YcranoBka apaiiBepa 63 U(POBOH MOIITHUCH MOYKET IMPUBECTH K HECTAOMILHOCTH CHCTEMBI,
MOSIBJICHUIO COOOIICHHI 00 olrOKax u rmpoodyieMaM ¢ 3arpy3koii. Eciu B mmporiecce ycTaHOBKH
000pyIOBaHUS CUCTEMA OOHAPYKHUT JApaiiBep 0e3 Mu(pOoBOH IMOAMICH, OTOOPA3UTCS 3aIpoC Ha
MPEKpaIlCHUE IIK MTPOAO0IDKEHUE YCTAHOBKU. Y CTaHABJIMBalTe IpaiiBepbl 0e3 1upOBOi MOAINCH,
TOJIFKO €CJIM YBEPEHBI B NX HCTOYHUKE. B HEKOTOPHIX omnepannoHHbIX cuctemax Windows 3amperena
yCTaHOBKa JpaiBepoB 6e3 nnudpoBoil moAmmcy.

['maBa 3. COopka KoMIbIOTEPA

B sToii raBe mogpoOHO paccMaTpUBAIOTCS dTAbl COOPKH KOMIIBIOTEPA M TIEPBOI 3arPy3KH CHCTEMBI.
BaxxHo Bcerna moMHUTH NEPEUNCIIEHHOE HUXKE!

o Kopnyca KOMIBIOTEPOB BBITYCKAIOTCA BO MHOKECTBE Pa3MEPOB U KOMIUIEKTalMi. MHOrne
KOMITOHEHTBI KOMIIBIOTEPA JOJKHBI TOAXOAUTE 10 (hOpMPaKTOp KopIryca.

e IIII ycTanaBnMBaeTcs Ha MaTEPUHCKYIO IIJIaTy BMECTE ¢ OJIOKOM paauaropa u BeHtuisaropa. [lepen
YCTaHOBKOM MOCIIEAHEr0 Heo0X0anMo 00s3aTensHo Hanectr Ha L1 repmonacry.

e  Moaynu O3V ycranaBiauBaroTcs B rHe3fga O3Y Ha MaTEpUHCKOU IIaTe.

o  Kaptsl pacimpennii yctanapiauBarorces B ¢inotbl PCI u PCle Ha MaTepuHCKOU miaTe.

e KecTkme MUCKM yCcTaHABIMBAIOTCA B 3,5-m01MoBBIE (8,9 €M) OTCEekr BHYTPH KOpITyca.

e [IpuBOABI ONITHYECKUX MCKOB YCTaHABIMBAIOTCS B 5,25-mroiiMoBeIe (13,34 cM) OTCEKH, K KOTOPBIM
€CTh JI0OCTYII CHapyXH KopIryca.

e Kabenn 610Ka TUTAaHUS TOAKIIOYAIOTCS] KO BCEM IIPUBOJAM U MaTEPUHCKOI mjiaTe.

e Buyrpennue kaOenu 1Is Iepenadyy JaHHBIX CIIYKaT [yl OOMEHa JaHHBIMU CO BCEMH NPUBOAAMHU.

e Bremnue ka0enu ciyXar 1S OAKIIOUEHHS TepUEPUIHBIX YCTPOICTB K KOMITBIOTEPY.

e HenpaBuibHas pabota 000py10BaHUsI 0003HAUAETCS KOJAMU 3BYKOBBIX CHT'HAJIOB.

e [Iporpamma Hactpoiiku BIOS BeIBomuT HHpOpMALNIO O KOMIIOHEHTaX KOMIBIOTEPA U TI03BOJISIET
I10JIb30BATEI0 MEHSATH ITapaMeTPbl CUCTEMBI.

e  KOMIOHEHTHI KOMIIbIOTEpA HYKJIAIOTCS B IEPUOIUIECKOM OOHOBJICHUH U 3aMEHE JIeTaJeH.

e JIONOJHUTENbHBIE )KECTKUE TUCKH MOBBIIIAIOT OTKA30yCTOMYUBOCTD U JAlOT BO3MOKHOCTD
YCTaHABIIMBATh JIONOJHUTENBHBIE ONEPALIMOHHBIE CHCTEMBI.
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