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HNPEIUCJ/IOBHUE

Leab0 OCBOEHHS JUCHUIUIMHBI «APXUTEKTypa ammnapaTHbIX
CPEACTBY» SIBISCTCS MPUOOPETEHHE OO0ydYarolMMUCS 3HAHUK B 00JIaCTH
APXUTEKTYPbl COBPEMEHHBIX 3JIEKTPOHHO-BBIUMCIUTEIBHBIX MAallluH
(OBM), 3HaKOMCTBO C YCTPOWCTBOM Ba)KHEWMIIMX KOMIIOHEHTOB arma-
paTHbIX cpeAcTB OBM, OCHOBHBIMU MPUHITUIIAMU TIOCTPOCHUS U
dbyukimonupoBanuss IBM.

OCHOBHBIMU 33/1a4aMU U3YYEHHS] TUCUUILIAHBI «KOMIBIOTEPHBIE
CETW», SIBJISIIOTCS:

- H3y4YeHHUE 0A30BBIX MOHATUN U OCHOBHBIX MPUHITUIIOB
MOCTPOEHUS APXUTEKTYP BBIYUCIUTEIbHBIX CUCTEM;

- H3yYECHUE TUIIOB BBIYUCIUTEIBHBIX CUCTEM U HX
ApXUTEKTYPHBIX OCOOCHHOCTEN;

- W3y4YE€HUE OpraHU3alyy U IPUHIHNA PAOOTHI OCHOBHBIX
JIOTUYECKUX OJIOKOB KOMIBIOTEPHBIX CUCTEM;

- (popMupoBaHUE HABBIKOB IMOJIYUYECHUS WHPOpMAIUU O
napaMeTpax KOMIIbIOTEPHOU CUCTEMBI;

- (popMupoBaHUE HABHIKOB MOAKIIOYEHUS JOTOJIHUTEILHOTO
000py0BaHMS U HACTPONKH CBsI3e Mex Iy dyieMeHTamu OBM.

Conepmam/le JAUCIHHUIIJIMHBI B COOTBETCTBHUH C y‘l66HbIM IJIAaHOM

B cooTBeTcTBMM € Y4Y€OHBIM IUIAHOM W3Yy4Y€HUE JIUCUUILIAHBI
«ApXUTEKTypa anmapaTrHbIX CPEACTB» IPEAYyCMaTPHUBAET IPOBEICHUE
JEKIMOHHBIX, NPAKTUYECKUX 3aHATHH M CaMOCTOSTEIbHON paldOThI
oOyyJaromumMucs o4Hoi (HopmMbl 00ydeHHUS.

OOmass TPyAOEMKOCTh JAMCHUIUIMHBI cocTaBisier 44 daca.

[TpoMexyTOUHBIN KOHTPOJIb — AuddepeHnpoBaHHbINA 3a4ueT (3 ce-

MECTD).

Coaep:xaHue NpaKTHYeCKUX 3aHATHI

[Ipy m1OATOTOBKE K NPAKTUYECKUM 3aHATHUSAM O0O0ydaromuecs
CaMOCTOSITEIbHO M3Yy4alOT OCHOBHYIO U JONOJIHUTENIbHYIO JINTEPATYPY,
TOTOBSIT KOHCIIEKTHI 10 TEMaM, MPEJI0KEHHBIM MPENoJaBaTeIEM.

Ha npakThyeckux 3aHATUAX NOPENoJaBaTelb  OCYIIECTBISET
KOHTPOJIb MOATOTOBKM KayeCTBAa 3HAHUK OOYYarollerocsi, MCIOJIb3Ys:
omnpoc, OOCYXXJIEHHE BOIPOCOB MO TeMaM H3y4YaeMOW IUCIUIUINHBI,
NUCHbMEHHBIN OMPOC MPU TEKYIIEM KOHTPOJIE U MPEIOCTABICHUE OTYETOB
[0 MPAKTUYECKUM 3aHATHSIM.
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IIpakTnueckoe 3ansaTue Ne 1. OcHOBHbIe PyHKIHOHAIBHBIE OJIOKH
MEPCOHAJBHOI0 KOMIIBIOTEPA

[enpto paboOThl SIBASETCA O3HAKOMJIEHHE 3HAKOMCTBO C YCTpPOM-
CTBOM M Ha3HAYEHHWEM OCHOBHBIX ()YHKIIMOHAJIbHBIX OJIOKOB MEPCOHAIb-
HOTO KOMIbIoTepa. Pe3ynbTaToM MpakTUuecKo pabOThl SBISETCS OTUET,
B KOTOPOM JIOJKHBI OBITh OTPa)KE€HBI X0JI padOT U OMHUCAHHE OJTHOTO U3
dbyHkuroHanbHbIX 0510k0B IIK (1o BEIOOPY mpernoaBaTesis).

JIist BBIMIOJTHEHUST MpakTU4YecKor padoTel Ne 1 cTyAeHT AOxKeH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNM Marepuai. OTder caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

IepcoHa/bHBIN KOMIIBIOTEP

[lepcoHaNbHBIM KOMIBIOTEP — YHHUBEpPCaJbHAsi DJIEKTPOHHO-
BBIYHMCIIUTENIbHAS MaluHa. Ero koHdurypamuio (coctaB 000py0BaHNs)
MOHO THOKO U3MEHATh IO ME€pe HEOOXO0UMOCTH. TeM He MeHee, cylIe-
CTBYET IMOHsTHE 0a30BON KOH(PUTYpAIUU, B KOTOPOU KOMITBIOTEP OOBIY-
HO TocTaBisierca. [lonsTue 6a30Boil KOHMUTYpAITUU MOXKET MEHATHCA. B
HacTosIee BpeMsi B 0a30BOM KOH(PUTYpAllUM PACCMATPUBAIOT YETHIPE
YCTPOUCTBA:

- CHCTEMHBIH OJIOK;

-  MOHUTOD;

- KJIaBHATypa;

- MBIIIIb.

CucreMHBbIH 010K

CucteMHbI OJIOK MOPEACTaBISIET COOOM OCHOBHOW Yy3€J, BHYTPHU
KOTOPOTO YCTAHOBJIEHBI HanOoOJiee Ba)KHbIE KOMIIOHEHTHI. Y CTpPOICTBA,
HaXOJSIIMEeCs] BHYTPU CHUCTEMHOIo OJIOKA, HA3bIBAlOT BHYTPEHHUMH, a
YCTPOMCTBA, MOJIKIIOYAEMbIE K HEMY CHAPY>KH, — BHCIIIHUMHU.

BHeninvue OOMONHUTENbHBIE YCTPOMCTBA, MpEIHA3HAUYEHHBIE IS
BBOJIa, BHIBOJIA U JJIUTEILHOTO XPAHEHUS JAaHHBIX, TAK)KE HA3bIBAIOT TIe-
pudepuitHbIMU.

[To BHEIIHEMY BUAY CUCTEMHBIE OJIOKH pa3anyarTcs (opMoi Kop-
nyca. Kopryca nepcoHalbHBIX KOMITBIOTEPOB BBITYCKAIOT B TOPU30H-
tanbHOM (desktop) m BeptukampHOoM (tower) wmcmonnenuu. Koprryca,
UMEIOIIME BEPTUKAIIBHOE UCIIOTHEHUE, PA3JIMYAIOT 110 rabapuTam:

- monHopa3MepHsIit (big tower),

- cpeanepa3mepubiid (Midi tower),

- Majopa3MepHsIi (mini tower),



- CBEPXKOMIIAKTHBIM.

Kpome opmbl, aiis kopiiyca BakeH mapameTp, Ha3biBaeMblid (hopM-
dbakTopom. OT HETo 3aBUCAT TPEOOBAHUSA K pa3MEIllaéMbIM YCTPOIMCTBAM.
[IpesxHUM CTaHIAPTOM KOPIyca MEPCOHAIBHBIX KOMIIBIOTEPOB ObLIT (hOopM-
daktop AT, B Hacrosdiiee BpeMsi B OCHOBHOM HCIOJB3YIOTCS KOpITyca
dbopm-dakropa ATX, ITX u apyrue. Dopm-hakTop Kopiryca 10KEH ObITh
00s13aTeILHO COTJIacOBaH ¢ PopM-(PaKkTOpOM rIaBHOM (CUCTEMHOM) TJIaThI
KOMIIBEOTEPA, TAK HA3bIBAEMOW MATEPUHCKOM ILIATHI.

Koprnyca mepcoHabHBIX KOMIBIOTEPOB TOCTABIISIOTCS BMECTE C
OJIOKOM MHUTaHUS W, TAKUM 00pa3oM, MOIIHOCTh OJIOKAa MUTAHUS TaKXKe
ABJISIETCS OAHUM M3 MapaMeTpoB Kopiyca. {1 MaccoBbIX Mojeneit Jo-
CTATOYHOM SIBJIsIETCA MOIHOCTH Osioka nutanus 400-700 Br.

Monurop

MoHUTOp — YCTPOMCTBO BU3YaJIbHOTO TIPEICTABICHUS JaHHBIX. Ero
OCHOBHBIMH TTOTPEOUTEIILCKUMH TTapaMeTpaMu SIBJISIOTCS: THII, pa3Mep 1
Iar Macku 9KpaHa, MaKCUMaJIbHas 4acTOTa pereHepalu n300paxeHus,
KJ1acc 3amuThl U T. 1. OCHOBHAs Kiaccu(uKaiys MOHUTOPOB MPOU3BO-
JUTCS 10 c1ioco0y (popMUpOBaHUs U300paKEHUS HA DKPAHE:

- Ha YJEKTPOHHO-IY4YeBOU TPYyOKe;

- KHJKOKPUCTAJUTMYECKHUE MATPHUIIBI;

- TUIa3MEHHbIC TTAaHETH;

- TPOEKITMOHHBIC MTAHEIIH.

B Hactosimmee Bpemsi Haubosee pacnpOCTPAHCHHBIMH SIBIISIOTCS
MOJICNIA Ha KUJKOKPUCTALTNYECKUX MaTPHUIaX B CJIECICTBUE KOMIIAKTHO-
CTH, MaJIOT'O SHEPTOMOTPEOICHU U MUHUMYMa ITOOOYHBIX A(hPEKTOB.

KnaBuarypa

KiaBuatypa — KJIaBUIITHOE YCTPONCTBO YMpaBJICHUS IMEPCOHAIb-
HBIM KOMITbIOTEpOM. CITy>KHT i1l BBOJa alihaBUTHO-IIM(DPOBHIX (3HAKO-
BbIX) JAHHBIX, a TAKKE KOMaH]l yIIPaBJICHUS.

KomMOuHamuss MOHHUTOpPA M KJIaBHATYPhl 00eCIIeUnBACT MIPOCTECHIIIHIA
uaTepdelic moap3oatens. C MOMOIIBIO KIABHATYPHI YIIPABISIOT KOM-
IBIOTEPHOM CUCTEMOHM, a C MOMOIIBK MOHUTOpPA IMOJYyYarT OT HEE OT-
KJTHK.

Mpbimb

MBIIb — YCTPOMCTBO yIpaBJICHUS MaHHMYJATOpHOTO TUMa. Ilepe-
MEIEHNE MBIIIU 10 TUIOCKOW MOBEPXHOCTH CHHXPOHU3UPOBAHO C Iepe-
MEIIEHUEM Tpaduyueckoro o0beKTa (yKas3aTess MBIIIN) Ha SKpaHEe MOHU-
Topa. KomOuHaius MoHuTOpa M MbIIIK oOecriedyrnBaeT Hanbosee coBpe-
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MEHHBIM THN HHTep(deiica moap30BaTeNss, KOTOPhIH Ha3bIBaeTCs Trpadu-
yeckuM. [lonb3oBarens HaOII0MaeT HA dKpaHe Tpaduueckue 0O0BEKTH U
A7eMEeHTHI yrpaBiaeHus. C TOMOIIBI0O MBI OH U3MEHSIET CBOMCTBA 00b-
€KTOB W MPUBOJUT B JICCTBHUE DJIEMEHTHI YHPABJICHUS KOMIIBIOTEPHOU
CHUCTEMOMH, a C MOMOIIILI0 MOHUTOpPA MOJIyYaeT OT Hee OTKJIMK B rpaduye-
CKOM BHJIE.

BHyTpeHHHe ycTpPOiicTBa CHCTEMHOT0 0JIOKA

MarepuHckas 1mjaTa — OCHOBHAs IulaTa MEPCOHAIBHOTO KOMIIbIO-
Tepa. Ha Hel pa3menarores:

HEeHTPAJbHBIN NMPOLECCOP — OCHOBHAs MUKPOCXEMA, BBIMOJIHSIIO-
mast OOJIBITMHCTBO MaTeMaTUYECKUX U JIOTUUeCKUX omnepanuii. [Iporiec-
COpBI KJIACCUDUITUPYIOTCS MO apXUTEKType, TEXHOJOTHUU H3TOTOBJICHUS
a5ipa, TAKTOBOM dactote, pazmepy Komia, pupme npousBoguTento, pa3b-
eMy JIJISI IOJAKITIOUCHUS;

MUKPONPOIECCOPHbIH KOMILJIEKT (UMIICET) — HAOOp MUKPOCXEM,
YOPaBJISIOMUX pab0TON BHYTPEHHUX YCTPONCTB KOMITbIOTEpPA U OTIPEie-
JISFOITUX OCHOBHBIE (DYHKITMOHAJIBHBIE BO3MOXXHOCTU MAaTEPUHCKOM IJia-
Tbl. COBpEMEHHbBIC MAaTEPUHCKHUE TIJIATHI COJACPKAT B CBOEM COCTaBE JIBE
OCHOBHBIE MUKpOCXeMbI — 3T0 CeBepHbId U FOxkHBIM MOCTBI. CeBEpHBIN
MOCT oOecrneyuBaeT B3auMOCBs3b mpoiieccopa ¢ O3Y, BHUACOKApPTOH,
FOxHbIM MocTOM. FOXHBIE MOCT CBSI3BIBA€T W KOHTPOJUPYET paboOTy
0oJiee MEJIEHHBIX CUCTEM PACIIOJIOKEHHBIX HA MAaTEPUHCKOM IJIaTe Ta-
kux kak, muHbl PCle, SATA, nmopTsl BBoAa/BeiBoAa uHhopmanuu (LPT,
USB, PS/2 u 1. 1.), BIOS u npouwre ycTporicTsa.

IIMHBI — HA0OPHI MPOBOJHUKOB, MO KOTOPHIM MPOUCXOAUT OOMEH
CUTHaJIaMH MEXJy BHYTPEHHUMH YCTPONCTBAMHU KOMIIBIOTEPA,;

onepaTUBHAA MNaMATh (ONEPATUBHOE 3allOMUHAIOIIECE YCTPOU-
ctBo, O3Y) — HabOp MHKpPOCXEM, MpPEeIHA3HAYEHHBIX IS BPEMEHHOIO
XpaHEeHUsl TaHHBIX, KOTJa KOMIBIOTEP BKIOYEeH. Kiaccudumupyercs mo
TaKUM MPU3HAKAM KaK: CHHXPOHHAs WM aCUHXPOHHAs!, CTaTHYECKasi UIu
JTMHAMU4YECKas, 4aCTOTOU paboThl, 00beMOM, popM-pakTOpom U T. 1.;

I3Y (mocTtosHHOE 3alOMHUHAIONIEE YCTPOWCTBO) — MHUKPOCXEMA,
npeaHa3HAYEHHAs [ JUJIUTEIbHOTO XPAaHEHUs JaHHBIX, B TOM YHUCIIE U
KOrJja KOMIbIOTEp BbIKIIOUEH. HeoOxoaumoe mporpaMmHoe obecrieue-
HUE 1 Hadaja paboThl C KOMITBIOTEPOM YK€ MMEETCS B MUKPOCXEME
[13V B cocraBe 06a30Boil cuctembl BBOjAa-BhiBoAa (BIOS), m moromy
KOMIIBIOTEP pearupyeT Ha HAXKaTUs KJIABUIII Cpa3y MOCIIE€ BKIFOYEHUS.
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pa3beMbl [JIs1 MOAKIIOYEHUS JOMOJTHUTEIBHBIX YCTPOWMCTB (CJO-
ThI).

Kpome 3Toro Ha CHUCTEMHOM IJIaTe KaK MpaBUJIa HAXOMSTCS: KOH-
TpoJuiepbl UHTEp(PEHCcOB ((KECTKUX U THOKUX JAUCKOB, KJIABUATYPHI U JIp.)

KonTpomniep sBasieTcs CpPEICTBOM COMPSIKEHUS KaKOro-in0o
YCTPOMCTBA C MIMHON KOMIIbIOTE€pPA, CIIOCOOHBIM HAa CaAMOCTOSITEIbHBIE
JNEUCTBUS MOCIE NMOJIYYEHUs KOMaHa OT OOCTyKUBAIOIIEH ero nporpam-
Mbl. CII0KHBIE KOHTPOJUIEPHI MOTYT UMETh B CBOEM COCTAaBE MPOLIECCOP.

AJnantep TakXke SBISETCS CPEACTBOM COMNPSIKEHHUS KaKOTO-TH00
YCTPOUCTBA C IIMHOW KOMITbIOTEPA, OJIHAKO K CaMOCTOSTEIHLHON paboTe
He criocoOeH (Hanpumep, agantepsl COM- u LPT-nopToB, Mbiiin).

Kak mpaBuiio, MaTepUHCKHUE TUIaThl UMEIOT CTAHAPTHBIC Ta0apPUTHI
IUIs1 ONIPENICTIEHHOTO MOKOJIEHUST po1ieccopoB. OIHAKO CYIIECTBYIOT TaK
Ha3bIBa€MbI€ OpPEHJIOBBIC IJIATHI, UMEIOIIUE Clielu(UUIeCKue radapuThl,
U UX MOKHO YCTaHaBJIMBAaTh TOJIBKO B KOPITyCa TOTO K€ MPOU3BOIUTEIIA.

KoHTpoJbHbIE BOIPOCHI

1. Yto Takoe mepCOHAIBHBI KOMIIBIOTEP M M3 KaKHX OJIOKOB OH
COCTOHUT?

2. Uro Takoe cucremuniii 010k IIK, HazoBUTE BHABI CHUCTEMHBIX
O0I0KOB?

3. Uto Takoe MaTepHHCKas IJIaTa, KAKUX MPOU3BOIUTEIICH BBl 3HA-
ere?

4. YTo Takoe YUIICET, U3 YeT0 OH COCTOUT?

5. HazoBute pazbeMbl Uil MOJKJIIOYEHHS  NEepUPEPUUHBIX
YCTPOMCTB.

6. YUem KOHTpOJUIEp OTANYACTCS OT ajanTepa?

/. HazoBUTE OCHOBHBIE CUCTEMBI, PACIIOJI0KEHHBIC HA MAaTEPHH-
CKOH ILIaTe.
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IIpakTuyeckoe 3ansiTue Ne 2.
YcTaHOBKA HEHTPAJBHOIO MpoLeccopa

[enpto paboOThl SIBISETCA HU3YyUYCHHE TEOPETUUYECKUX CBEIACHUU O
[EHTPAJIbHOM TIPOIIECCOPE, MPUOOPETEHNE HABBIKOB €r0 YCTAHOBKH U
HACTPOMKHK mapameTpoB. Pe3ynbTaToM MpakTUYECKON paOOThl SBIISETCS
OTYEeT, B KOTOPOM JOJKHO OBITH MPHUBEACHO OMUCAHUE XapaKTEPUCTUK
mpoIieccopa 1 Mpoiiecca ero yCTaHOBKH U 3allyCKa CUCTEMbI B padoTy.

JIJis1 BBIMIOJTHEHUSI MPAKTUYECKOW padboThl Ne 2 CTyAEHT AOJKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNM Marepuai. OTder caaercs
B pacrieyaTaHHOM M 3J1eKTpoHHOM ((Paiin Word) Buaax.

[enTpaJbHBIA IPOLIECCOP: 00IIIHE CBEICHUS

Hentpansusbiii mporeccop (CPU, ot anrn. Central Processing Unit)
— 3TO OCHOBHOM pa004yuii KOMIIOHEHT KOMITbIOTEPA, KOTOPHIA BHITIOJIHSIET
apudMeTHUUeCKue M JIOTHYECKUE OIepaluu, 3aJaHHbIe ITPOTrpaMMOH,
YOPaBIsSeT BHIYUCIUTEIHHBIM MPOILIECCOM U KOOPAUHUPYET paboTy BCEX
YCTPOMCTB KOMIIBIOTEPA.

LleHTpasibHBII OpoLIECCOP B OOILIEM CIIydae COJAEPKUT B ceOe:

- apu(PMETUKO-TIOTHUIECKOE YCTPOMCTBO;

- IIMHBI JJAHHBIX ¥ IIMHBI aJIPECOB;

- PETUCTPBI;

- CYCTUYHMKHA KOMAHJ;

- K3III — OYEHb OBICTPYIO MAMSTh MAJIOr0 00BEMA;

- MaTeMaTUYECKHUM COMPOLECCOP YUCEI C MIIABAKOIIEN TOYKOM.

[IepBbie MpOLECCOPBI HU3TOTABIMBAINCH M3 OTACIBHBIX JI€TaJCH
(Tpan3uctopoB). COBpPEMEHHBIM MPOIECCOP YMEHBINIAECTCS BHYTPHU
1 KpuCTamIa KpeMHHS M pa3Mep €ro 4—6 cm?. DTO IO3BONWIO 3HAYM-
TEJIbHO YBEIWYUTh CKOPOCTh pabOTHI U MOBBICUTH €T0 HAJEKHOCTh. Du-
3UYECKH MUKPOMPOIIECCOP MPEACTABISIET TOHKYIO IJIACTUHKY KPHUCTa-
JMYECKOT0 KPEMHHUSA MNPAMOYTrOJdbHOW (OpPMBI IUJIONIAAbI0O BCEro He-
CKOJIBKO KBAaJpPaTHBIX MWJUIUMETPOB, HA KOTOPOM Pa3MEIICHBI CXEMBI,
peanusyroiire Bce QyHKIHUM nporieccopa. Kpucrami-miacTuaka 0ObIYHO
IIOMELIAETCS B IJIACTMACCOBBIA WJIM KEPAMUYECKUMN IIJIOCKAM KOPIYC U
OCHAIIAETCS MHOXECTBOM METAJNIMYECKUX KOHTAKTOB Pa3JIUYHOrO MC-
MOJTHEHUSI, YTOOBI €r0 MOXHO OBUIO MPHUCOCAUHUTHh K CUCTEMHOW IIjIaTe
KOMITBEOTEPA.
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YcTaHOBKA HEHTPAJIBLHOI0 MIpoLeccopa

Haubonee pacnpocTpaHEHHas cCXxeMa COEIUMHEHHs Ipoleccopa C
MAaTEPUHCKOU IUIATON — UCIIOJIb30BAHUE COKETA.

Coker — pa3beM Ha MaTEPUHCKOM IJIaT€ KOMIIbIOTEpa MpeIHa3HA-
YEHHBIN JJISI YCTAHOBKH IEHTPAIBHOIrO mpoieccopa. [loaxoaur Toabko
U1 CTPOTO OIIPENIEIIEHHOIO TUIA IIPOLECCOPOB U XapPAKTEPU3YETCSA KO-
JUYECTBOM KOHTAaKTOB U npousBoautenem CPU. Tak xe ¢usznuecku He
MO3BOJISIET YCTAHOBUTH MPOIECCOP HEMOAXOASAIIETO TUTIA.

Bce nmpoueccopsl B COKETHOM MCIOJHEHWHM YCTAHABIMBAKOTCS OJIA-
HaKOBO: HY’KHO HAaUTH MapKep B OJHOM U3 YTJIOB MPOLIECCOPA, MOCIIE Ye-
IO COBMECTHUTH €r0 C MAPKEPOM Ha COKETE MAaTEPUHCKOM IuIaThl. iIMEeHHO
TaK MPOU3BOJUTENM YKA3bIBAIOT MPABWIbHYIO OPUEHTALUIO MPOLIECCOPA.
B cnydae mpumeHeHusa cXeMbl, KOTa KOHTAaKThl HA MPOLECCOPE BBIMOJI-
HEHbI B BUJIC KOHTAKTHBIX IUIOMIAJI0OK, HA COKETE MATEPUHCKOW IMJIaTh
OPTraHU3YIOTCS COOTBETCTBYIOIUE «M PTBBIE 30HBI», KOTOPBIE MPEAOT-
BpAIIIAIOT HEMPABUIIbBHYIO YCTAHOBKY.

Hoxxkun mponeccopa 04eHb JIETKO MOTHYTh, TO3TOMY HE CIIELYET
«HACWJIbHO» YCTaHABJIMBATh MPOLECCOpP B COKET. Ecnm mpoueccop He
MPOCKAIB3bIBAET B COKET C J I'KOCThIO, 3HAYUT BBl YTO-TO JICJIAETE HE
Tak. Korjia peryar KpemjieHusl y COKeTa MOJHST, TPOIECCOop JIETKO yCTa-
HABJIMBAETCS B COKET 101 COOCTBEHHBIM BECOM, 0€3 KaKMX-THOO0 YCHUIIUH.
NMeHHO MO3TOMY TakoM pa3b M HA3bIBAIOT «C HYJIEBBIM ycuiaueM» (Zero
Insertion Force, ZIF).

Korma BeI ynoctoBeputech, uto CPU MOTHOCTBIO YCTAHOBUJICA B
COKET, BEDHHUTE pblUar KperjieHuss oOpaTHO B TOPHU3OHTAIBHYIO TMO3U-
11110, 4To0kI 3akpenuth CPU.

YcTaHoOBKa CHCTEMBbI OXJIAKICHUSA MPOLEccopa

TemnoBblaeIeHHEe — KOJIUYECTBO TEIUIOTHI, BBIACIAEMOE MPU Pa-
00T€ IEHTPAJbHBIM MPOIECCOPOM. ITO TEIUIO HEOOXOIUMO OTBOIUTH C
MIOMOIIBI0 CUCTEMBI OXJIAXIACHUS LIEHTPAIBHOTO MPOLECCOpA IS O -
JEpKAaHUS €ro TEMIEPATYPhl B ONTUMAIbHOM auarna3one. Ecim cucrema
OXJIAKJICHHUS HE OYJIET CIIPaBIISITLCA C OTBOJIOM TeIIa, TO Mpoiieccop Oy-
JET TIEPErpeBaThCs BIJIOTh 0 MPUHYIUTEIBHOTO BBIKIIFOUCHUS KOMIIBIO-
Tepa.

TepMomacTa 3amoJiHIET KPOIIEYHbIE HEPOBHOCTH MEXIY IPOIIEC-
COPOM U CHUCTEMOU OXJIAXJEHUSI, YTOObI 00ECIEUNTh JIYUIIyIO TIepeavy
TEIUIOBOM 3HEPTUU. MHOTME CHUCTEMBI OXJIAXKICHUS MPOJAIOTCS C Y¥KE
HAHEC HHBIM CJIOEM TEPMOIACThI, KOTOPbIA CTAHOBHUTCA MSTKHUM TMOCJE
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HarpeBa co ctroponbl CPU, HO yacTh KyJepoB TpeOYyIOT HAHECEHHS Tep-
MOMACThI TOJIB30BATEIEM. 1€pMONACTy CIEAYET HAHOCHUTh KaK MOKHO
0oJiee TOHKMM M PaBHOMEPHBIM ciioeM. ToJuHa ¢lIos B 2—3 MUJLIU-
METpa M3JIMIIHS, MOCKOJIBKY B 3TOM CJIy4ae T€PMOIIACTa HAIPOTHUB CTa-
HET NPEnsITCTBUEM IIpH Iepenayde Teria (IpsMoil KOHTaKT MeTajljaa Aa T
HAMHOTO JY4YIIyI0 TEIUIONEPEeaady, 4€M Yepe3 CJIOH TEPMOIACThl —
IIOMHHUTE, YTO TEPMOIIACTA JIOJDKHA JIUIIbL 3aIlOJHATh HEPOBHOCTH KOH-
TaKTHBIX TUIOMIAOK). [Ipu CAuIIKOM OOJIBIIIOM KOJWYECTBE H3JIMIITHEH
TEPMOITACThl OHAa BBIJABUTCS uepe3 Kpas pacnpenenutens temia CPU,
YTO TOXKE TOJIBKO YXYIIAET MPOIECC TEII000MEHa.

KoHTpoJIbHBbIE BOIIPOCHI

1. HazoBuTe oCHOBHBIC (DYHKIIMH IIEHTPATIBLHOIO MpOoIieccopa.

2. HazoBuTe XapaKTepUCTUKH IIEHTPATILHOTO MPOIIeccopa.

3. Uem 00yCIOBIMBAIOTCS XapaKTEPUCTUKH MPOIIECCOPOB?

4. Yto Takoe cokeT? YUeM OTINYaOTCS COKETHI pa3IMYHbIX BUJIOB?
5. Kak npaBujibHO yCTaHOBUTH MPOIECCOP B COKET?

6. [ns yero Hy>xHa Tepmornacra?
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IpakTuyeckoe 3aHsaTHe Ne 3. YCcTaHOBKAa KOHMUTYpaUUH
cucteMbl npu nomMoiu yruiautsl CMOS Setup

[enpto paboOTHI SBIAETCS M3YYCHUE HACTPOEK 0a30BOMl CHCTEMBI
BBOAa-BeIBOJIa (BIOS). PesynbpraroM mpakTHYeCKON pabOTHI SBIISCTCS
OTYE€T, B KOTOPOM JOJKHBI OBITh OTPa)KEHBbI MapaMeTphl HACTPOUKHU CH-
CTEMBI, TPOJAEMOHCTPHUPOBAHO UX BIUSHUE Ha pa0OTy KOMIBIOTEPA.

JInst BBITIOJHEHMST TIpakTU4YecKor paboTbl Ne 3 CTyAEHT AOJDKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKUM Marepuai. Otder caaercs
B pacrieyaTaHHOM U AieKTpoHHOM (Paiin Word) Buaax.

BIOS

BIOS (Basic Input-Output System) — 0a3oBas cucTeMa BBO-
na/BeiBojia. Bee cucTeMHble miathl cojepkaT HeOOobIIOKW OJIOK MOCTO-
SSHHOT'O 3aroMuHaroiiero ycrporcrsa ( OM), KOTOpbIM OTIENIEH OT OC-
HOBHOW CHCTEMHOW MaMATH, UCIOJIb3YEMOW NI 3arpy3KU U BBITIOIHE-
HUS TporpaMmHoOro ooecrieueHus. Itor 010k OM coxpepxut BIOS
[1IK. 910 maet nBa mpeumyiecTBa: mporpamMmsl U ganueie B OM BIOS
HE JI0JDKHBI TIepe3arpyKatbCsl KKIbIA pa3 MpHU 3allyCKe KOMIIbIOTEpa, U
OHU HE MOTYT OBITh pa3pyIICHBbI OIMIMOKAMU B MPHUIIOKEHUSIX, KOTOPHIE
OBITAIOTCA 3aMKcaTh WHPOPMAIMIO B «HEMPABUIbHYIO» YacTh MaMSTH.
ITo cymectBy, BIOS sBisieTcsi HEKUM MPOMEKYTOYHBIM ClioeM (MHTEp-
deiicoM) MeXy NMpOorpaMMHOM W anmapaTHOM YacTSIMH KOMIIBIOTEPHOM
CHUCTEMBI.

BIOS BkjI0Yae€T HECKOJBKO OTACNIBHBIX MOJMPOTpaMM, OOCITYKHU-
Basi paznuuHblie QyHKIMM. [IepBas 4acTh BBIMOJHSIETCA NMPU BKIFOYECHUU
MalrHbl. KOMIbIOTEP MHCHEKTUPYETCS, YTOOBI ONPEAEIUTh, KaKue ar-
napaTHbIC CpPEJICTBA TMPUCOCIUHEHBI, U 3aT€M IPOBOJATCS HEKOTOpbHIC
MPOCTHIE TECTHI, UTOOBI 3aUKCUPOBATH, UTO Bce PpyHKIMOHUpPYeET. Koraa
Bce TecThl mpoiaeHs, OM mpITaeTcs omnpeneniarb, C  Kakoro
yCTPOMCTBA OyJIET 3arpy>KaThCsi ONepallMOHHAsl CUCTEMa MAIIIHBI.

BIOS umeroT pazinudHbie KOHTPOJUIEPHI, BUICOIIATHI, JUCKOBOJIBI,
MOJIEMBI, CKaHEPHI U IPyrUe BHYTPEHHUE U NepudepuiiHbie yCTpOcTBa
KOMIIbIOTEpa. ITO Tak HaszbiBaemble BIOS angantepoB, KOTOpbIe 3arpy-
KAIOTCS

npu 3amnycke cucteMmbl. Ho Hanboliee BaXKHOM B KOMIIBIOTEPE SIBIIA-
erca cuctemHas BIOS, B koTopoil HaXOAUTCS BC OCHOBHOE CHCTEMHOE
nporpaMMHoOE 00ecrieueHrEe KOMITbIOTEPa U B PYHKIIMH KOTOPOUH BXOJST:



13

- TECTUPOBAHHE KOMIIbIOTEpA MPU BKIIOYECHUU MUTAHUS C ITOMO-
b0 CIEHHUAIBHBIX TECTOBBIX IPOTPaAMM;

- MOWCK U MojkIodYeHue kK cucreMe apyrux BIOS, pacnonoxeH-
HBIX Ha IJIaTax paclIupeHHUs;

- paclmpelesieHUe PECypCOB MEXKTY KOMIIOHEHTAMH KOMITbIOTEPA.

CMOS

CucremHbIe TUIaThl BKIIOYAIOT OTACNIbHBIA OJIOK ONepaTHBHOM Ma-
MSTH, OCHOBAaHHBIM Ha cxemMe wManoii wmomuoctu CMOS AM
(Complementar Metal-O ide Semicond ctor AM), koTopslii coxpa-
HSIETCS NEUCTBYIOIIMM C TOMOIIBIO OaTapeu Jake MOCJE OTKIIOYEHUS
nutanus [IK u pacnonaraercst B koHTpoJuiepe nepudepun. OH UCTIONb-
3yeTcs, 4TOObl COXPAaHATh OCHOBHYIO HMH(pOpPMAIUI0O O KOH(PUTYpalUH
[1K: HomMepa ¥ THI KECTKUX TUCKOB, OOBEM MaMsTH, KaKOW BUI U T. 1.
DT mapaMeTpbl MOKHO BBOJUTH BPYUHYIO, HO coBpeMeHHble BIOS aB-
TOKOH(UTYpUPOBaHUS AENal0T MHOTOE U3 3Tou paboTel, u B CMOS co-
XpaHsATCA 0ojiee BaKHBIE MapaMeTpbl HACTPOMKHU THIIA BHIOOpA MEpPUO-
Jla pereHepaluyu AUHAMHYECKOW omepaTHBHOM mamsTu. B momeHT 3a-
nycka kommbiotepa BIOS cuuteiBaer comepxumoe nmamstu CMOS B
OTNIEPaTUBHYI0 MaMATh KOMIIBIOTEpPA, a TakKKe COACPKHUT MpOrpaMmy
HacTpoiku mapamerpoB cuctembl (CMOS Set p), mocpeacTBOM KOTOPOit
MOXHO U3MEHUTh coaepxkumoe namsatu CMOS. Jlpyrue BaxXHbIE NaH-
HbIe, coxpaHsembie B CMOS, — BpeMst U jata, KOTOpble MOIUPHUIIUPY-
10Tcs yacamu peaiapHoro Bpemenu ( TC — real time clock).

HNutepdeiic CMOS Setup

Uto6w1 BoliTh B CMOS Set p Hy>)kHO BO BpeMs IIPOLIeyphl IIEpBO-
HA4YaJIbHOT'O TECTUPOBAHUS KOMIIbIOTEpAa HaXKaTh OMPECICHHYIO KJIaBH-
my uiad ux komouHaiuioo. Hanbonee yacto ucnonwizyercsa Delete, pexe
F1 v F2; ucnions3yrorcst U Apyrue BapuaHTHhI.

NuTtepderic — COBOKYITHOCTh CPEACTB U METOJ0B B3aUMOACHCTBUS
MEK]Ty SJIEMEHTaMU CUCTEMBI.

Kak mpaBuio, nporpamma CMOS Set p umeer TEKCTOBBIM HUHTEP-
delic u ynpaBisieTcsi ¢ MOMOUIBIO KiaBuatypsl. B rmaBHom okHe CMOS
Set p mpuCyTCTBYEeT MEHIO CO CIIMCKOM OCHOBHBIX Pa3JI€IOB MPOTrPaMMBI
Setup.

POST

POST (Power On Self Test) — camoTecTupoBanue Iporeccopa,

MOJyJIE onepaTUBHOM MamsATH, HA0Opa MUKPOCXEM, THUCKOBOJIOB, Kja-
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BUATYphl U APYTUX >KU3HEHHO Ba)KHBIX KOMIIOHEHTOB KOMIIbIOTEPHOMN
CUCTEMBI PH BKJIFOYEHHUH € IJIEKTPOIUTAHUS.

POST — nporpamma, pacnosioxkenHasi B Mukpocxeme BIOS, 3arpy-
KaeTCsl MEPBOM MOCIJIE BKIOYEHUS MUTAaHUA KoMIboTepa. OHa JETEKTH-
pyeT U TIPOBEpSieT YCTAHOBJIEHHOE OO0OpyJIOBaHHE, HACTpPauBaCT
YCTPOMCTBA U FOTOBUT UX K pabote. Eciu Bo Bpemsi caMOTECTUPOBAHUS
OyneTt oOHapy»KeHa HEUCIIPaBHOCTh 000pyAoBaHus, TO mpoieaypa POST
OyZIeT OCTaHOBJIEHA C BBIBOJIOM COOTBETCTBYIOIIETO COOOICHHS WIIU
3BYKOBOTI'O cuTrHaja. Eciu ke Bce mMpOBEpPKH MPOULIN YCIEITHO, CaMOTe-
CTUPOBAHUE 3aBEPIIACTCS BHI30BOM BCTPOEHHOM MOANPOTrPaMMBbI JJIsl 3a-
IPY3KH ONEPAIMOHHON CUCTEMBI.

[Ipouecc caMOIIPOBEPKH BKIIKOUAET:

- TIpoBEpKa 1eJIOCTHOCTH nporpamMmmbl BIOS;

- OOHapy>XKeHHE U WHUIIMATU3AIMI0 OCHOBHBIX CUCTEMHBIX IIUH U
YCTPOMCTB, a TaKKE€ BBIMTOJIHEHHUE MPOrpaMM 3aJ10KEHHBIX B YCTPOKCTBA
1 00€CTIeYMBAIONINX UX CAMOUMHHUIIMATIN3AIIHIO;

- ONpEJEJIEHUE pa3Mepa ONEPAaTUBHOMN MaMsITH M TECTUPOBAHUS
BCEU MaMsTH WU TOJIBKO OMPEIEIECHHOTO € y4acTKa.

KoHTpoJbHbIE BOIPOCHI

1. Yrto Takoe BIOS?

2. B uem otiimune BIOS or CMOS?

3. 3a cYeT Yero COXpaHSIOTCS HACTPOWKH KOMIBIOTEpa IMPU OT-
KITFOUCHHH JICKTPOITUTAHMS ?

4. Yto Takoe uHTEpPEric HACTPOUKU?

5. HazoBute aTansl 3arpy3ku KOMIObIOTEPA.
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IIpakTnueckoe 3ansitue Ne 4.
YcTaHoBKa U TECTHPOBAHME ONIEPATUBHOM NMAMATH

[enpto paboThI SABJISIETCS OCBOCHHE OCHOBHBIX NMPUHIIUIIOB yCTa-
HOBKHM MOJYJIEW MaMsATH Ha CUCTEMHYIO IUIATy KOMIIbIOTEPA, MOJIYyUYCHHE
HABBIKOB HM3MEpPEHUsI OBICTPOJICUCTBUS ONEPATUBHOW MaMITH C TOMO-
IIbI0 TECTOBBIX MporpaMM. Pe3ynbTaToM mpakTU4ecKou paboThl SIBISET-
Csl OTYET, B KOTOPOM JIOJIKHBI OBITh MPUBEJICHBI XAPAKTEPUCTUKHU yCTa-
HABJIMBAEMbIX MOJYJEH MaMATH U MPOAEMOHCTPUPOBAHBI PE3YIbTATHI
IPOBEPKHU UX pabOTOCTIOCOOHOCTH.

JInst BBINIOJHEHUST TIpakTU4YecKor paboTbl Ne 4 CTyAeHT JOJDKEH
U3YUYUTh NPUBEJICHHBIN HUXKE TeopeThuueckuil martepuai. Otuer caaercs
B pacrieyaTtaHHOM U 3JeKTpoHHOM ((aitn Word) Buaax.

OO0uue cBegeHus

OnepaTtuBHas mamMsaTh — 3T0 pabouas 00JacTh A Mpoleccopa
KoMIbloTepa. B Hellt Bo Bpems pabOThl XpaHSATCs MPOrpaMMbl U JIaHHBIE,
KOTOPBIE COXPAHSAIOTCA B HEH TOJBKO MPU BKIOYEHHOM KOMIBIOTEPE
WM 10 HaxxaTusa KHONku Reset. [loaTomy nepesa BBIKIIFOYEHUEM KOMIIb-
I0Tepa BCE JlaHHBbIC, MOJABEPrHYThIE M3MEHEHHUSIM BO BpeMsi pabOTHI,
HEOOXOIMMO COXPAaHSATh Ha 3allOMHUHAIONIEE YCTPOMCTBO (HAIpUMED,
HAKOMUTEIb Ha ECTKOM MarHUTHOM Jaucke). [Ipy HOBOM BKIIOUECHHU
NUTaHUSl COXpaHEHHas MH(OpMaIMs BHOBb MOXET OBITh 3arpykeHa B
aMSATh.

[TamsiTh, mpuUMeEHsieMasl JJIsi BpEMEHHOTO XPaHEHUS MHCTPYKIHN U
JTAHHBIX B KOMIIBIOTEPHOM cucTeme, rmonyumnsia HazBaHue RAM (Random
Access Memory — naMsITh ¢ TPOU3BOJILHON BBIOOPKOIL), TOTOMY UTO 00-
palieHue MPOUCXOJIUT B JIFOOOH MOMEHT BPEMEHHU K MPOU3BOJBHO BbI-
OpanHoil siuetike. [TamMsaTh 3TOro Kitacca mojpasjaeisieTcs Ha JABa TUMaA —
namsaTe ¢ auHamudeckoir (Dynamic RAM, DRAM) u cratudeckoit
(Static RAM, SDRAM) BBIOOPKOIA.

B CcoBpeMEHHBIX KOMIBIOTEpAX BMECTO OTIEJIBbHBIX MHUKPOCXEM
namsATH HMCHoNb3ytoTess monynn mnamsata. SIMM (Single In Memory
Module ), DIMM (Dual In Line Memory Module) 1 RIMM (Rambus In
Line Memory Module), npencrasisitonue co6oil HeOOJbIINE MIIATHI, KO-
TOPBIC YCTAHABIUBAIOTCS B CICIMATIbHBIE PA3bEMbl HA CUCTEMHOM T1aTe
iy 1iate naMsaTa. OTaenbHbIe MUKPOCXEMbI TIPUIIAsTHBI K TIJIAT€ MOJTY -
JIs1, BBITIAATh M 3aMEHUTH MX IO OTAEJIHbHOCTH MPAKTUYECKH HEIEIec000-
pasHo. [Ipu nosiBIeHNM HEUCTIPABHOCTH 3aMEHSIETCSI BECh MOTYJIb.
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XapaKkTepUCTUKU ONIEPATUBHOU MaMATH
boicTponeiicTBe omnepaTuBHOl maMsATH U € 3PHEKTUBHOCTH
BBIPAXKAETCS CIEAYIOIMMU XapaKTEpUCTUKAMU: BPEMEHEM JOCTyNa K
JaHHBIM ¥ MaKCUMaJbHas paboyasi 4acToTa IIUHBI.

Bpemsi noctyna mukpocxeMm mnamsitu kosieonercs ot 4 no 200 Hc.
(1 HC — 2TO Bpemsi, 3a KOTOPOE CBET IpeojoieeT pacctosHue B 30 cm).
[Ipyu 3amMeHE HEUCIPABHOTO MOMYJS WIM MHUKPOCXEMBI MaMSITU HOBBIN
AJIEMEHT JOJDKEH OBITh TAKOTO € THUIA, a €ro BpeMs JOCTyIa JO0JKHO
ObITh MEHBIIIE WM PAaBHO BPEMEHM JOCTYIa 3aMEHsIeMOro moayis. Ta-
KUM 00pa3oM, 3aMEHSIONINN AJIEMEHT MOXKET UMETh U 0oJiee BBICOKOE
OBICTPOJICHCTBUE.

JIns MCKIIIOYEHHS] YTpaThl JAHHBIX NEPUOJUYECKU MPOUIBOMISITCS
LUKJIbl PETE€HEPALIMU JAHHBIX C ONPEICIIEHHON YaCTOTOM.

Panee nys1 Bcex Moayseld maMsaTH MPUMEHSJICS KOHTPOJIb Y€THO-
CTH C LIEJIbIO MPOBEPKU OCTOBEPHOCTH MH(Mopmaruu. [ns storo mpwu
3amucu O0alTa BBIYMCIACTCS CyMMa IO MOAYJIIO 2 BCeX MH(OpPMAIUOH-
HBIX OMTOB U PE3yJIbTAT 3aMKUCHIBACTCS KaK JOTOJIHUTEIbHBIA KOHTPOJIb-
HBI pa3psa. [Ipu yTtenun OuWTa CHOBA BBIYUCIISETCS KOHTPOJBHBIN pas-
PSAZl ¥ CPABHUBAETCS C MOJYYCHHBIM PaHee.

BoisiBiieHne u koppeknusa omuook (ECC — Error Checking and
Correction) — 3To crienuaIbHBIA aTOPUTM, KOTOPBIH 3aMEHUI KOHTPOJIb
YETHOCTH B COBPEMEHHBIX MOIYJSAX MamsATH. Kaxaplii OUT JaHHBIX
BKJIIOUAeTCsl 0ojiee YeM B OJIHY KOHTPOJIBHYIO CyMMY, MIO3TOMY P BO3-
HUKHOBEHUHU B HEM OIIMOKH MOYXHO BOCCTAHOBHUTH aJIpE€C U HCIPABHUTHh
cOoitubIil 6uT. IIpu cboe B ABYyX U Oosee Outax omudOKa Juillb GUKCUPY-
€TCs, HO HE UCTIPABIISACTCS.

MapkupoBKa onepaTUBHOU MaMATH

[Ipu npuoOpeTeHnn MoayJisd MaMsITH HEOOXOAUMO OOpamaTh BHU-
MaHHe Ha ero MapkupoBky. Kopmyc MHKpocxeMbl U MOIYJb TMaMsITU
BCErJla UMEIOT CIelMajbHble 0003HAYEHHUs, BKIIIOUYAIOIIME HAUMEHOBA-
HUE Y 3HaK (PUPMBI U3TOTOBUTENS, ATy BBINTYCKA, CIICIUAIBHBIN KOJI.

MapkupoBka MOAYJIEH TaMsITH TECHO CBA3aHa C OCOOCHHOCTSIMH MX
TEXHOJIOTUM MPOU3BOACTBA U TECTUPOBaHUs. Bce Mpou3BeICHHBIE MUK-
pOCXeMBI JiensaTcst Ha Tpu kiacca: A, B u C — B mopsiike MOHWKEHUS pe-
3yJbTaTOB.

Kiacc A — rotoBbie MUKPOCXEMBI, TPOIICAIINE MOTHBINA UK Te-
CTUPOBAHUS, KOTOPbIE TAPAHTUPOBAHHO PA0OTAIOT B COOTBETCTBUU C 3a-
SBJICHHBIMHM XapaKTePUCTUKAMU M UMEIOT CYIIECTBEHHBIN 3arac 1o Ma-
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pamerpam. OHM Tak)Ke€ U CaMmble JOPOTrHE, MOCKOJIbKY TapaHTHUPYIOT pa-
00Ty B JIFOOBIX YCJIOBUSIX.

Kiacc B — rapantupoBaHO OTBEYAKOT 3aJaHHBIM MapamMeTpamM, HO
MMEIOT MEHBIINHN «3a1ac MPOYHOCTU

Knacc C — monynu mamsaTu ¢ HEOONbIIMMHU JedeKTaMu, Ha dTare
TECTUPOBAHUS KOTOPBIX ObUIM BBISBICHBI OMKUOKU. J[aHHBIE MOAYJIU MO-
I'yT OBICTPO U XOPOIIO pabOTaTh B «JIOMAITHUX» CHUCTEMax, HO MCIOJIb-
30BaTh UX B CHUCTEMax, rjae TpeOyeTcs BhICOKas HAJEKHOCTh — HE PEKO-
MEHIy€TCS.

CymiecTByeT enie oJHa rpyImma MOAYJIEH MAMATH, YUIIBI KOTOPOU
BOOOIIlE HE TECTHUPOBAJIUCH MPOU3BOJIUTENIEM Ha CKOPOCTh U HAJEK-
HOCTh. DTO CaMbl€ HU3KHE 110 CTOMMOCTH MOJYJIM ONEPATUBHOMN MaMSATH.
3adacTylo Ha JaHHBIX MOJYJISAX Ha MApKUPOBKE HE yKa3bIBaeTcs (upma
IPOU3BOUTEND, INOO MAPKUPOBKA OTCYTCTBYET.

YcranoBka MoayJsei naMaTu

[Ipu ycTaHOBKE M yAaJ€HUU NaMSATH BO3MOXHO BO3HHUKHOBEHHUE
CJIEIYIOIIMX MPOOIIEM:

- HAKOIUICHHUE DJIEKTPOCTATHYECKHUX 3apSAI0B;

- TIOBPEXKIECHHUE BBIBOJOB MUKPOCXEM;

- HENpaBWJIbHAS YCTAHOBKA MOIYJIEH;

UToObI NIpeaoTBPaTUTh HAKOIUICHUE DJIEKTPOCTATUYECKUX 3apsiI0B
IpU YCTAHOBKE MHUKPOCXEM TaMSITH, HE HAJICBAUTE OJICKIY U3 CUHTETH-
YeCKUX TKaHeW Wir 00yBb Ha KOXKaHOW MojouIBe. Y1amuTe BCE HAKOII-
JICHHBIE CTATUCTUYECKHUE 3apsibl, MPUKOCHYBIIUCH K KOPITYCY CUCTEMBI
710 Hayaja paboThl, WJIM HAJIEHbTE CIIEIMAIbHbIN Opaciier.

Kaxnas Mukpocxema (WM MOJYJb) MaMsITH JTOKHA OBITH ycCTa-
HOBJIEHA COOTBETCTBYIOIIMM oOpa3oM. Ha ogHOM KOHIIE MHUKPOCXEMBI
UMEETCSI MApKUPOBKA. DTO MOXKET OBbITh BBIPE3, KPyrjioe yriayOlieHue
WU U TO U Apyroe. ['He3/10 MUKPOCXEMBbI MOKET UMETh COOTBETCTBYIO-
IIyI0 MapKUPOBKY. OpUEHTAlHs BhIPE3a YKA3bIBAET MTOJOKEHHUE MEPBOTO
BBIBOJIa MUKPOCXEMBI.

YcTraHoBKy MoOAyJied NaMsITH MOKHO MPOU3BOJUTH TOJBKO IPH
MOJIHOCTBIO 00€CTOUCHHON CUCTEMHOH TIaTe KOMIBIOTEPA.

KoHTpoJibHBbIE BONIPOCHI

1. Yro Takoe onepaTUBHAs MaMATh KOMIIbIOTEpa?
2. Buael onepaTuBHOU naMsTH. VX OTIMYMS M1 OCOOEHHOCTH.
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3. Uto Takoe Kjacc onepaTuBHOM mamsaTtu? YTo oH onpenenseT?
4. Buapl Moysiel onepaTUBHOM MaMSATH.
5. IlpaBuiia yCTaHOBKM MOJYJIEH ONEPATUBHOM MAMSITH.
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IIpakTnueckoe 3ansiTue Ne 5.
IHoakiaroyeHue HaKonuTeJae HHGPOPMALUHT

[enpto pa®oOThI SABIAETCS M3YUYEHHUE MPUHIIUIIOB PaOOTHI U MPHUOO-
pETEeHHE MPAKTUUYECKUX HABBIKOB PA0OTHI C HAKOMUTEISIMU UH(POpMaIuu
pPa3IUYHBIX TUMOB. Pe3ynbTaToOM MpakTUYECKOM pabOThI SBISIETCS OTYET,
B KOTOPOM JIOJIKHBI ObITh MPUBEACHBI XapaKTEPUCTUKN YKa3aHHOT'O HO-
cutesis MHOOPMAIIMK U OMUCAH MPOIIECC €r0 MOJKIIOYEHUS, HACTPOUKHU
U TIPOBEPKHU PabOTOCIIOCOOHOCTH.

JI7is1 BBIMIOJTHEHUSI MPAKTUYECKOW padboThl Ne 5 CTyAeHT AOXKeH
U3YYUTh MPUBEICHHBIA HUXKE TEOpETUUECKU Marepuan. Otuer caaercs
B pacIie4aTaHHOM | 3j1eKTpoHHOM (¢aiin Word) Bunax.

Hocureau undpopmanuu

VYerpoilcTBO xpaHeHus (mass storage), — BHEIIHEE, OTHOCUTEJIbHO
MaTepUHCKOW TatThl, 3Y Oonbmioil emxkoctu. Hakonurenu — 310 3amo-
MUHAIOIIUE YCTPOMCTBA, NpeAHA3HAYEHHbIC JISI TPOAOJIKUTEIHLHOTO
(HE3aBUCUMOTO OT JJICKTPOIUTAHUS) XpPaHEHUS OOJBIINX OOBEMOB WH-
dopmaruu. EMKOCTh HakomuTeNel B COTHH pa3 MPEBBIMIAET €MKOCTh
OTIEPaTUBHOM MaMSATH WX BOOOIINE YCIOBHO HEOTPAaHWYEHHAs, KOTa
peyb HUJET O HAKOMUTEJISIX CO CMEHHBIMHU HOCUTENsIMU. Hakomurenb
MOHO PacCMaTpUBaTh KaK COBOKYIHOCTb HOCHUTENS U COOTBETCTBYIO-
miero npuBoja. PaznmuuaroT HAaKOMUTEIUW C CMEHHBIMU U TOCTOSTHHBIMU
HocuTeNsaMu. [IpuBoa — 93T0 00BEMHEHNE MEXaHU3Ma YTCHUS-3AMKUCH C
COOTBETCTBYIOIIMUMU 3JICKTPOHHBIMU CXEMaMH yIpaBieHusa. Ero KoH-
CTPYKLIMS ONPEACIISICTCS MPUHITATIOM JICUCTBUS U BUJIOM HOCHUTEIS.

Buemrnue 3anomuHaromue ycrporctBa (B3Y) moxHO paznenuThb
Ha CJEAYIOIINE KIACChI:

- IO TUITY JOCTyTa:

C IPOU3BOJIBHBIM JIOCTYIIOM (JIUCKH, (DIIAII-KapThI);
C TIOCJIEIOBATEILHBIM JIOCTYIIOM (JICHTHI);
M0 HUCIOJb3yeMON TEXHOJOTHM 3alUCH/CUUTBHIBAHUS HWH(pOpMa-

@)
@)

LU,

¢ marHuTHBIMH HocuTensamu (HXXMJT, HI'MJT);

¢ ontnueckumu Hocuteasmu (CD, DVD);

¢ MmarauToontuueckumu Hocuteasmu (Fujitsu DynaMO);
UCIIOJB3YIOIINE (PIIAII-TaMSITh;

MO TUITY HOCUTEJIS:

C HOCTOSIHHBIM HOCHUTEJIEM (3KECTKHUE JTUCKH);

' O O O O

O
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O CO CMEHHBIMHU HOCUTEJISIMU (TUOKUE TUCKHU, KAPTPUIKU CTPUME-
POB), CMEHHBIE€ MAKEThI )KECTKUX JTUCKOB.

Haxonure/im HA )KeCTKAUX MAarHUTHBIX auckax (HKM )

HX KM/ — 3T0 OCHOBHOE YCTPOMCTBO MJISI NOJTOBPEMEHHOTO Xpa-
HEHUsSI OOJIBIIMX OOBEMOB JIaHHBIX M TporpamMm. Jlpyrue Ha3BaHUS:
xectkui auck, Buauectep, HDD (Hard Disk Drive). Baemmue, HXXMJ]
IpEACTaBISIET COOOM TIIIOCKYI0, T€PMETHYECKH 3aKpPbITYIO KOPOOKY,
BHYTPU KOTOPOH HAXOJMSTCSA Ha OOIIEH OCH HaXOJATCS HECKOJIBKO KECT-
KUX aJIOMUHHUEBBIX WJIM CTEKJSIHHBIX IUIACTUH Kpyriou dopmel. Ilo-
BEPXHOCTh KaXJOW W3 IUIACTUH IOKPbITA TOHKUM (PeppOMarHUTHHIM
cioeMm (BEIIECTBO, KOTOPOE pearupyeT Ha BHEIIHEE MArHUTHOE TOJIE),
COOCTBEHHO Ha HEM XpaHATCS 3alMCaHHbIe JaHHbIE. [Ipu 3TOM 3amuch
MPOBOJAUTCA HA 00€ MOBEPXHOCTH KaXJOM MJIACTUHBI (KpOME KpalHUX) C
MOMOIILI0 OJIOKAa CHEIUATbHBIX MAarHUTHBIX TOJIOBOK. Kaxkaasi rojioBka
HaXOJUTCS Haj pabouell MOBEPXHOCThIO naucka Ha paccrosuun 0,5—
0,13 mkm. IlakeT HOHUCKOB Bpallla€TCs HEMPEPHIBHO U C OOJbIION
ckopocTbio (4500-10000 06/MuH), MOPTOMY MEXaHUYECKUN KOHTAKT ro-
JIOBOK Y IUCKOB HEJIOMTYCTUM.

3anuch MTAaHHBIX B JKECTKOM JUCKE OCYIIECTBIISICTCS CJICAYIOIINM
obpazoMm. [lpy M3MEHEHHWU CWIbl TOKA, MPOXOAIIETO YEPe3 TOJOBKY,
OPOUCXOUT U3MEHEHUE HANPSHKEHHOCTH JUHAMUYECKOTO MAarHUTHOTO
MOJISL B IIEJIM MEX]TYy NOBEPXHOCTBHIO M TOJIOBKOM, UTO MPUBOJUT K U3ME-
HEHUIO CTAllMOHAPHOTO MAarHUTHOTO TOJIsl (PepPOMArHUTHBIX YacTEH IO-
KpbITUA Aucka. Onepannsi CYUTHIBAHUS POUCXOAUT B OOPATHOM MOPSI-
ke. HamaramdeHHble 4acTUYKU (DEPPOMATHUTHOTO MOKPBITUS SIBIISIIOTCS
MPUYUHON DJICKTPOABKYIIEH CUIIBI CAMOMHAYKIIMM MArHUTHON TOJIOB-
KH. DJIEKTPOMArHUTHBIE CUTHAJIbI, KOTOPbIE€ BOZHUKAIOT MPU 3TOM, yCH-
JIMBAIOTCS U TIEPEJIAt0TCs Ha 00paboTKY.

Pa6oToit HKM/I pykoBOIUT crieMalibHOE anmnapaTHO-JIOTHYECKOe
YCTPOMCTBO — KOHTPOJUIEP JKECTKOIro JWCKa. B mpomioM 3To ObLIa OT-
JeNbHAasl JOYEPHSss IJ1aTa, KOTOPYIO MOACOEIUHSIN Yepe3 CIOThI K MaTe-
PUHCKOM I1aTte. B COBpeMEHHBIX KOMITbIOTEpaxX (YHKIIMHM KOHTpOJUIepa
KECTKOTO JMCKA BBITOJIHAKOT CIEHHUAIbHBIE MUKPOCXEMBI, PACITOJIOKEH-
HBIE B UMIICETE (T. €. B CaMOM MaTEPUHCKOM T1aTe).

B HakomnwuTene MOXET OBbITh 0 JECSITH AUCKOB. X MOBEPXHOCTH
pa3buBaeTcs Ha KPYru, KOTOpbIe Ha3bIBatOTCs Aopokkamu (track). Kax-
nas TOpOXkKKa UMEET CBOM HOMEDP. [JOpOXKKHU C OIMHAKOBBIMU HOMEPAMU,
pacroyoXEHHbIE OJHA HaJ JPYrod Ha pa3HbIX JHUCKAaX OOpa3yloT IU-
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auHap. Jlopokky Ha JUCKE pa3OMTHI HA CEKTOPHI (HyMepalus HaunHaeT-
cs ¢ enuaUIbl). Cextop 3anuMaeT 571 Gait: 512 oTBemIEHO MJIS 3aMKCH
HYKHOM MH(OpMalMK, OCTaJbHBIC II0J 3aroJIOBOK (MpedHKC), Ompee-
JISIOIIMM Hayajao U HOMEP CEKIMU U okoH4yaHue (cyddukc), rae 3amuca-
Ha KOHTPOJIbHAs CyMMAa, HY>KHasl JIJId IIPOBEPKHU LEIOCTHOCTH XPAHUMBIX
JaHHBIX.

Haxonuren Ha rudOkux MarauTHbIX guckax (HI'M )

HI'MJI v 1uckoBOJ 3TO YCTPOMCTBO JOJTOBPEMEHHOIO XpaHe-
HUS TIPOTrpaMM M JAHHBIX CO CMEHHBIM HOcuTeneM. CMEeHHbIE HOCUTEIN
st HIMJ] BeimyckaroT B BHjAE TMOKMX MAarHUTHBIX JUCKOB — JIUCKET
(npyroe Ha3zBaHue ¢ionmnu-auck). CoOCTBEHHO, HOCUTENb — 3TO IIOC-
KU JUCK CO CIEIHaIbHOW, JOCTATOYHO IUIOTHOM IUIEHKOM, MOKPBHITOU
dbeppOMarHuTHBIM CIIOEM W TTOMEIICHHOMN B 3aIUTHBIN KOHBEPT. Jlucke-
Thl UCIIOJIB3YIOTCS, B OCHOBHOM, JJIsl OTIEPATUBHOTO IEpeHoca HeOOJIb-
muxX 00beMOB HH(POPMAIIUU C OJTHOTO KOMITbIOTEpa Ha Jpyroi. JlaHHEbIE,
3allMCaHHbIC HA JIMCKETE MOKHO 3allUTUTh OT CTUPAHUA WX Mepe3anu-
cu. {ns 3TOro Hy>KHO NEPEIBUHYTh MAJICHBKYIO 3aIIUTHYIO 3aJIBUKKY B
HIDKHEH 4acTH JHMCKEThI TaKUM 00pa3oM, 4ToObl 00pa3oBajioCh OTKPHI-
TO€ OKOIIKO. J[J1s1 TOro, 4TOOBI pa3pelInTh 3aMUCh, ATy 3aJIBUKKY CIIEIy-
€T NMIEPEMECTUTDh HA3a]l U 3aKPbITh OKOIIIKO.

JluneBas maHeNlb AUMCKOBOJA BBIBEJICHA HA MEPEIHION ITaHEIb CH-
CTEMHOT0 OJI0Ka, HA HEMl pacIoiOKEHbl KapMaH, 3aKPBIThIA IITOPKOMH,
KyJla BCTABJIAOT JIUCKETY, KHOMKA JJISl WU3BJICUCHUS] JUCKETHI U JIAMIIOY-
Ka-UHAUKATOp. J(uckera BCTaBIsAETCA B JIUCKOBOJ BEPXHEU 3aJBUKKOU
BIEpE]l, €€ HYKHO BCTaBUTh B KapMaH HAKONHUTENS WU IUJIABHO IPOJIBU-
HYTbh Biepen 10 mendka. [IpaBunsHOe HanmpaBlieHUE BCTABJICHUS JTUCKE-
Thl TIOMEUYEHO CTPEJIKON Ha IUIACTUKOBOM Kopityce. UToObl BBIHYTh JAUC-
KETy W3 HAKOIUTEN A, HY>)KHO Ha)kaTh Ha €ro KHONKy. CBETOBOM WMHJIWKA-
TOP Ha JWCKOBOJIE MOKA3bIBAET, YTO YCTPOMCTBO 3aHATO (E€CIU JIAMIIOYKa
TOPUT, BBIHUMATh JUCKETY HE pEKOMEHAYyeTCs). B oTinumne oT *KeCcTKOro
nucka, nuck B HI'M/J] npuBoauTCa BO BpallleHUE TOJBKO IPU KOMAaHJE
YTEHUSI WJIW 3aIlMCH, B IPYroe BpeMsi OH HaxoAuTcs B mokoe. ['onoBka
YTEHMS-3aIIUCH BO BpeMs PabOThl MEXaHUYECKHM KOHTAaKTUPYET C IMO-
BEPXHOCTBIO JUCKETHI, UTO MPUBOJIUT K OBICTPOMY H3HAIIIMBAHUIO JIHC-
KET.

Kak um B ciydae »KeCTKOro JWCKa, MOBEPXHOCTh T'MOKOIO JHCKa
pa3buBaeTcs Ha JOPOKKHU, KOTOPHIE B CBOIO Ouepe/lb pa3OMBarOTCs Ha
CEKTOPBHI.
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HakonuTe/n HA 3JIEKTPUYECKU CTHPAEMBbIX
nepenporpammupyemsbix 113y

B Hacrosimee BpeMs caMbIM TOMYJISPHBIM U OBICTPOpPa3BUBAIO-
IIMMCSI BUJIOM HAKOIMUTENECH SIBJISICTCS TaK Ha3biBaemas «(IIdUI-TIaMsIThy
— Flash Erase EEPROM (Electronically Erasable Programmable ROM),
YTO OOBIYHO TEPEBOASAT KaK «OBICTPO AIEKTPUUYECKH CTHPAEMOE Mpo-
rpaMMUPYEMOE MOCTOSIHHOE 3alIOMUHAIOIIEE YCTPOUCTBOY. [Ipenmymie-
CTBA 3TOr'0 HAKOMUTEN MHQPOPMAIUU M0 CPABHEHUIO C JAPYTUMH CPE/l-
CTBaMH INIEPEHOCA W XPAHECHUSA NAHHBIX OYEBUIHBI: SHEPrOHE3aBUCH-
MOCTb, JJOCTATOYHAsA JOJITOBEYHOCTh MaMSTH, a TAKKE BBICOKAS HAJECHK-
HOCTb ¥ yAAPOIPOYHOCTb.

OmI-IaMATh BBIITYCKAETCA BO MHOXECTBE PA3HOBUIHOCTEN HIIH
dbopm-hakropoB. Eciu jist npyrux Hakonutesei Ha [TK momkHO cTOSATH
crienuanbHoe yCTpoucTBO, To USB-hmsm-mamsate — 3T0 MPUHIUIHAIBHO
HOBBIN TuM Hakonutenen. [lo dopme oH HamoMuHAET OPEIOK MPOAOITO-
BaTOU POPMBI, COCTOSIIIININ M3 ABYX MOJOBUHOK — 3alIMUTHOTO KOJIayKa 1
cobctBenHo Hakonurtens ¢ USB-pa3bemMom (BHYTpH HETO pa3MeIIaroTCs
MHUKPOCXEMBI C MaMsThiO U KOHTposuiepoMm). [Ipaktuuecku Bce
«pmmkuy 6a3upyroTcss Ha MHKpocxeMax. OO0beM MmaMsATH 3aBUCHUT OT
TOr0, KAKOE KOJIMYECTBO YHIOB 3AJI0KEHO B KOPITYC U B HACTOAIIEE BpE-
M MOKET COCTaBJISATh COTHU TUTA0aMT.

OcHOBHbIE TapaMeTPbI HAKONMTE/Ied HHpopMaLUK

Jlnst Toro 4to0bl MMETh BO3MOXHOCTH CpPaBHUBATh HAKOIMUTEIU
PAa3IMYHBIX BUJIOB, 4 TAKKE HAKONUTEIH B IMIPENIEIaX OJHOIO BUIA, MEXK-
Iy cOOOM, OnpeAesIeHbI CIEAYIOIINE MapaMeTphI:

- Bpems jJocTtymna (access time) — Bpemsi OT Hayaja Onepaluy ure-
HUSI 10 MOMEHTA, KOT/1a HAYMHAETCS YTEHUE TaHHBIX;

- Bpems noucka (seek time) — Bpemsi, KOTOpOE€ HEOOXOAUMO s
YCTAaHOBKU CYHUTBHIBAIOIIETO0 YCTPOWCTBA HAKOMUTENS B HYKHYIO IO3U-
10 (Ha IOPOXKKY, rJe OyayT MPOU3BOAUTHCS OINEpalli YTCHUS/3aMNCU
JAHHBIX );

- cpenHee BpeMs Mmoucka (average seek time) — ycpeHeHHOE Bpe-
M3, TpeOyeMoe Jisl YCTAHOBKHM CUMTHIBAIOIIETO YCTPOMCTBA HAKOMIUTEIIS
Ha CITy4alHO 33IaHHYIO JOPOXKKY;

- BpeMs IOWCKa NP TIEPEX0Jie Ha COCEIHIOI MOpokKy (track-to-
track seek time) — Bpems mepexoaa CUMTHIBAIOIIECTO YCTPOKWCTBA HAKOIIH-
Tens ¢ 1-i JOpOoXKKH Ha 2-10 | T. 1.
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NuTepdeiic noagKIIOYEHUA HAKONIUTEJS

HNutepdetic onpeaensier crnocod MOAKIIOUCHUS HAKOMUTENS K CH-
cTeMHOUW mare. JIJisi HaKOMMTEJIEH, YCTAaHABIMBAEMBIX B KOPITYCE CH-
CTEMHOTO OJIOKa, MPUMEHSIOTCS cleayronue Tunbl uarepdeiicor: ATA
(IDE), Serial ATA, SCSI, PCI Express, M.2. BHeniHnue (1o OTHOIICHHUIO
K CUCTEMHOMY OJIOKY) HAaKOMHUTEIM MOTYT MOJKIIOYAThCS Yepe3 UHTEP-
deticet USB, IEEE 1394, eSATA.

Nurtepdeiic ATA (AT Attachment) 6bu1 pazpaboTan J1si TOAKIIIO-
YeHUsI JKECTKUX JIUCKOB C COOCTBEHHBIM BCTPOCHHBIM HHTepdeiicom
(IDE — Integrated Device Electronics). Crienndukanus IDE onpenenser,
YTO Ha CHCTEMHON TIIaTe ycraHaBiauBaeTcss KoHtpoiuiep |IDE-
uHTepderica ¢ IByMs OJJMHAKOBBIMHU KaHAJIAMH, K KOKJIOMY U3 KO- TOPBIX
MOXXHO TOAKIIOYATH 10 2 PaBHONPABHBIX YCTPOUCTB. CoCTOsSIHUE
Hakormrens (Master u Slave) ompenensercs MojoKeHUEM TepeKIroYa-
tenet (mxammepoB). Jlo ckopoctu mepenaun JaHHbBIX B 33 MOait/c
(UltraATA/33) Brmountenbro mig IDE-untepdeiica npumensercs 40-
KUJIBHBIN ITOCKHHN Kabenb ¢ 40-KOHTaKTHBIMHA pa3beMaMU M JUTMHOW HE
oomee 46 cm (18 mroitmoB). [lepexkpyTok MpoBOOB HE gomycKaeTcs. s
crainaptoB UltraATA/66, UltraATA/100 u UltraATA/133 wucnoms-
3y10T 80->KUJIbHBIN KaOeb.

PasButuem cemerictBa ATA sBnsiercs unrepdeiic SerialATA (mo-
cnenoBarenbHblii ATA). UnTepdelicubiii kabenb Serial ATA conepxut
JIBE TIapbl CUTHAJIBHBIX MTPOBOJOB (YPOBHH JIOTHUECKUX cUTrHAIOB 0,5 B)
U TPHU 3a3eMJISIONIMX MPOBOJA, IIMHA MUTAHUS COCTOUT M3 15 NUHUM.
Curnanel nepenatorcst B nuddepennuansaoit popme. K kaxaomy xade-
JI0 TIOJAKITIOYAETCS TOJBKO OAHO ycTpoircTBo. CKOpPOCTH mepenadu 1o
untepdericy SATA cocrasisier 150 Moaiit/c, SATAII — 300 Mb/c.

Hucku ¢ uarepdericom SCSI (Small Computer System Interface) —
BBICOKOIIPOHM3BOIUTEIBHBIC YCTPOUCTBA (CKOPOCTH BPAIICHHS IIITTHHIESIS
10 15000 06/MuH) MOBBIIIEHHON HAAEKHOCTH. Takue TUCKH HCHOJIb3Y-
I0TCS B COCTaBe cepBepHbIX miargopMm u padouux cranuuii ¢ RAID
(Redundant Array of Independent/Inexpensive Disks) koHTposiepaMu.
SCSI xectkue gucku wucnoib3yroT wuHTepdericet Ultral60SCSI u
Ultra320SCSI, mponyckHasi criocOOHOCTh KOTOPBIX cocTaBisieT 160 u
320 Mobaiit/c cootBercTBeHHO. Jiist SCSI-unTepdeiica npumensercs S0-
AKUJIbHBIN IJIOCKUN KaOeb.
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IMopsaaok MOAKJIIOYEHUS HAKONIUTEJIeH

Yo0enurech, UTO JUCKOBOJ C IAHHBIM THUIIOM Pa3beMOB MOAACPIKU-
BaeTCsl MAaTEPUHCKOM MJIaTOM, U OJIOK MUTAHUS UMEET COOTBETCTBYIOIINN
pazbeM ISl TOAKIIOUEHUS MTUTAHUS.

[ToTHOCTBIO OTKJIFOUMUTE CHUCTEMHBIM OJ0K oT ceTtu. CHHUMUTE
KPBIIIKA CHUCTEMHOTO 0JI0Ka, KOTOpPbI€ OTKPBIBAIOT JOCTYN K MECTY
KPEIUICHUS] JUCKOBOJA.

BcTaBbTe qUCKOBOJ B OJMH M3 CBOOOJIHBIX OTCekoB. HanexHo 3a-
KpEMUTe €ro B KOPIYCE CHUCTEMHOTO OJioka (B 3aBUCUMOCTH OT KOH-
CTPYKIIUU KOpPIyca CIOCO0 KPEIJICHUs] MOXKET OTiaudaThes). Eciu KoH-
CTPYKLIMSI CHUCTEMHOro OJioKa MpejrojaracT HMCIOJb30BAHUE BHUHTOB,
CIeAyeT MPOU3BOAUTH KPEIUIEHWE BUHTAMHU C COOTBETCTBYIOUIEW PE3b-
0ol u JIMHOM He OoJjiee 6 MM BO M30E€KaHUE TIOBPEXKICHHS YCTPOMCTBRA.
IIpu ycraHoBke uzberaiite 00abIIUX U3MUECKUX YCHIMM — 3TO MOXKET
MPUBECTU K MEXAHUYECKUM MOBPEKACHUSIM. 3alpEeIIacTCss HAHOCUTh Ka-
KHE-JIM00 MOBPEXKACHUS IIIOMOaM (UPMbI-U3TOTOBUTEIIS.

[Toakmtounte npoBon nutanus u uviedd IDE wumu SATA. s
ycTpoiictB ¢ mHTepdeiicom IDE mHeoOxommmo mpow3BeCcTH YCTaHOBKY
nepeMbIUeK, 3aJal0IIMX PeKUM padboThl. [TooxkeHne nepemMbIuKy yKa3a-
HO Ha Kopmyce ycTporcTtBa. Kak mpaBuiio, UCHOIb3YIOTCA CICAYIOIINE
PEXKUMBI PAOOTHI:

«MASTER» — ycranaBiuBaercs B ciydae, ecnu k nuiedy IDE
MOJKJIFOYAETCA TOJIBKO OJHO YCTpPOMCTBO. JKenaTelbHO TUCKOBOM C Pe-
xuMoM «MASTER» noakitoyaTs K pazbeMy Ha KOHIE muerda (oObry-
HO YEPHOTIO I[BETA).

«SLAVE» — ycraHaBnuBaeTcs B cily4ae, €CliM Ha 1nuieide yxe ectb
MOJKJIFOUEHHOE YCTPOMCTBO, YyCTaHOBJIECHHOE B pexum «MASTERY.
KenarensHo auckoBoj ¢ pexxumoM «SLAVE» noakmoyaTe K pa3beMy B
cepeaune nuieida (00bYHO ceporo 1BeTa). [Ipyu HamuuMKU Ha OJTHOM Ka-
oene IDE nByx ycTpoHCTB OAHO M3 HUX JOJHKHO HMMETh PEXKUM
«MASTER», npyroe «SLAVE».

«CABLE SELECT» — B 3TOM pe&XuMe€ JTHCKOBOJ, IMOIKJIFOYCHHbIN
K KpaliHemy (4epHOMY) pazbeMy Oyjaetr onpenenaTbes kak «MASTERY,
a TIOJKJIIOUYEHHBIN K cpenHemy (cepomy) — Kak «SLAVE». [lockonbky
JAHHBIA PEXKUM HE BCET/Ia KOPPEKTHO pabOTaeT HAa pa3HbIX THUMAX JUC-
KOBOJIOB, KaOenel IDE u MaTepuHCKUX MUIaT, HE CleayeT BbIOMpaTh €ro
0e3 kpaitHell HE0OOXOIUMOCTH.
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He pexkomeHmayeTcs MOAKIIOYATh HA OJWH IUICHd yCTpoiCTBa ¢
pasHeiMu pexxumamu UDMA (Hanmpumep, NHCKOBOJA U KECTKHM JUCK;
COBpEMEHHBIN NUCKOBOJ ¢ pexxnumomM UDMA 100 u cTapbiid JUCKOBOJ C
UDMA 33). D10 MOXXeT NpPHUBECTH K CHIIKCHHUIO CKOPOCTH PabOTHhI
YCTPOKCTB.

YcraHoBuTe OOKOBBIE KPBIIIKKA KOMITBIOTEpAa HA MECTO M TOAKIIIO-
YUTE €ro K CETH.

KoHTpoJbHbIE BOIPOCHI

1. Yrto Takoe HaKonuTesb HHHopMaIuu?

2. Kakue Buibl HAKOIIUTEIICH BBl 3HAETE?

3. Urto rakoe HXKMJI?

4. Yo takoe HI'MJI?

5. Kakue Bumpl uHTEp(PEHCOB MOAKIIOYEHUS HaKomuTene Boi
3HaeTe?

6. Uro takoe Flash Erase EEPROM? Jlis dero on ucnoib3yercs?
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IIpakTuyeckoe 3ansTue Ne 6.
MoHTAaK 0JIOKOB MUTAHUA U KA0€JIHbHOH CHCTEMBbI

[{enpto pabOTHI SIBIASETCA U3yUYCHUE MPHUHITUIIOB PAOOTHl UMITYJIbC-
HbIX OJIOKOB TUTAHUS TEPCOHAJIBLHOTO KOMIIbIOTEpA, MPUOOpPETEHUE
HABBIKOB MX MOHTa)ka/JeMOHTaxa. Pe3ynbTaTtoM MpakTUYECKOH pabdoThI
SBJISIETCSL OTYET, B KOTOPOM JIOJKHBI OBITH MPUBEACHBI MapaMeTphl 0J10-
Ka TIUTaHMs, OMKMCAaHa MOCIE0BATEILHOCTh €TI0 YCTAHOBKHU U pe3yJibTa-
ThI MPOBEPKHU pabOTOCIIOCOOHOCTH CUCTEMBI.

JIJis1 BBITIOJTHEHUSI MPAKTUYECKOW padoThl Ne 6 CTyAEHT AOXKEH
U3YYUTh MPUBEICHHBIA HUXKE TEOpETUUECKU Marepuan. Otuer caaercs
B pacrieyaTaHHOM U 3JeKTpoHHOM ((aitn Word) Buaax.

Ha3nauenue U NpuHIUI PadoOTHI
UMILYJIbCHOIO 0J10Ka nuTanus IK

['maBHOE Ha3HaueHHE OJIOKOB MUTAHUA — MPEeOOpPa3OBaHUE DIICK-
TPUYECKOUN SHEPTUU, TTOCTYIAIOIIEH U3 CETH NMEPEMEHHOI0 TOKa, B dHEP-
TUI0, IPUTOJHYIO NI MUTAaHUA Y3JIOB KOMIIbIoTepa. Biok mutanus mnpe-
oOpasyeT ceteBoe mnepemenHoe Hampsbkenne 220 B, 50 I'm (120 B,
60 I'um) B mocTossHHBIE Hanpsbkenus 3,3, 5 u 12 B. Kak mpaBuio, mais
NUTaHUS HUQPOBBIX CXEM (CUCTEMHOM IIATHI, IJIAT aAanTepOB U JTUCKO-
BbIX HAKOIMTEJEC) HCHOJIb3yeTcsl Hampsbkenue 3,3 win 5 B, a nus
JBUTATENICN (IUCKOBOJOB M Pa3IMUHBIX BEHTUJIATOpPOB) — 12 B. Kowm-
NpIOTEp paboTaeT HAJIEKHO TOJBKO B TOM Clydae, €CJId 3HA4YCHUS
HAIpPSHKEHUS B 3TUX LIETSX HE BHIXOASAT 32 YCTAHOBJICHHBIE MPEJIEIIbI.

Tunuusplii OJIOK MUTAHUS BBIPpAOATHIBAET HE TOJBKO MOJOXKUTEIb-
Hble HanpsokeHus S U 12 B, Ho u otpuniatensubie —5 u —12 B. Onnako
JUTSl IUTAHUSI BCEX KOMIIOHEHTOB CUCTEMBI (PJICKTPOHHBIX CXEM U JBUTA-
tenei) gocratouno 5 u 12 B. TloaTtoMy B OOJIBIIMHCTBE COBPEMEHHBIX
KOMIIBIOTEPOB OTPUIIATEIbHBIEC HANPSIKEHUSI HE UCTIOIB3YIOTCS.

Hanpspkenue 12 B npeaHa3HadyeHO B OCHOBHOM JUISl THUTAHUS
IBUTATEJIEN NUCKOBBIX Hakomuresien. MICTOUHUK NMUTAHUS I10 3TOM IEIHU
JIOJDKEH 00eceunBaTh OOJIBIION BBIXOQHON TOK, OCOOEHHO B KOMIIBIO-
T€pax C MHOKECTBOM OTCEKOB JJIsl AUCKOBO0B. Hanpsikenue 12 B no-
JAeTCsl TaKKe Ha BEHTHJISITOPHI, KOTOPBIE, KaK MPaBUIIO, pabOTalOT MO-
ctostHHO. OOBIUHO JBUTraTeNb BeHTWIsATOpa mnotpebnser ot 100 mo
250 MA, HO B HOBBIX KOMIIbIOTEpax 3T0 3HaueHue Hike 100 MA. B
OOJIBIIMHCTBE KOMIIBIOTEPOB BEHTWIATOPHI pPaOOTAlOT OT HMCTOYHHUKA
+12 B, B OpTaTUBHBIX MOJENISIX KOMIIBIOTEPOB 11 HUX OOBIYHO HC-
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noyib3yercs HampspkeHue 5 B (wm maxe 3,3 B). brmoxk nutanus He
TOJIbKO BBIpa0aThIBaeT HEOOXOAUMOE JJisi pabOThl y3JIOB KOMIIbIOTEpa
HaIpsOKEHUE, HO M MPUOCTaHABIMBACT (PYHKIIMOHUPOBAHUE CUCTEMBI JI0
TE€X MOp, MOKa BEJIIMYMHA 3TOr0 HAINPSIKEHUS HE JOCTUTHET 3HAYCHMUS,
JOCTAaTOYHOTO JJI1 HOpMaJIbHOUM paboThl. UHBIMU cioBamu, 00K muTa-
HUS HE MO3BOJUT KOMIBIOTEPY padoTaTh MPU «HELITATHOMY» YpPOBHE
HaIPSKEHUS MUTAHUA.

B kaxkaom OJ0ke MUTaHUs Mepe]l MOTYyUYEHUEM pa3pellieHus Ha 3a-
MyCK CHUCTEMBI BBITIOJIHSETCS BHYTPEHHSS MPOBEPKA W TECTUPOBAHUE
BBIXOJIHOTO HampskeHus. [locie 3Toro Ha CUCTEMHYIO IUIATY MOCHUIAET-
csi crnenuanbHbI curHan Power ood (muranue B HOopme). Ecim Takoi
CUTHAJI HE MOCTYMMJI, KOMITbIOTEp paboTath He OyaeT. HanpsbkeHnue cetu
MOXET O0Ka3aThCs CJIMIIKOM BBICOKMM (WM HHU3KUM) I HOPMAJIbHOMN
paboThl OJ0OKa MUTAHUA, U OH MOXET meperperbes. B mobom cioydae
curnan Power ood ucuesner, yto mnpuBenet JuOO K Tepe3amycky, Ju-
00 K TIOJIHOMY OTKJIFOUCHHMIO CUCTEMBI. EClii KOMIIBIOTEp HE MOJAET MpH-
3HAKOB >KU3HU MPU BKIKOYEHUH, HO BEHTUJIATOPHI U JABUTATEIA HAKOIHU-
Tenel paboTaroT, TO, BO3MOXKHO, OTCYTCTBYeT curHain Power ood. Ta-
KOM crmoco0 3amuThl ObUT MPETyCMOTPEH, UCXOAS U3 T€X COOOpaKeHUH,
4TO TpPH TIEPErpy3Ke WIM TeperpeBe OJOKa MUTAHUS €T0 BBIXOIHBIC
HaIpPSDKEHUST MOTYT BBIATH 3a JOMYCTUMBIEC MPEACsbl U padOTaTh Ha Ta-
KOM KOMITbIOTEpE OyJI€T HEBO3MOKHO.

Crangapt ATX

HogeitmuM crangapToM OJIOKOB MUTAHUS HA PHIHKE KOMIIBIOTEPOB
cranmt ATX Bepcun 2.01, KOTOpBIN ONpeAEanI HOBYK) KOHCTPYKIIUIO KaK
CHUCTEMHOM IIJIaT, TaK U 0JIOKA MUTAHUS.

['maBHasi 0COOEHHOCTH COCTOMT B TOM, YTO BEHTHJISITOP TENEph
pacIoyioKeH Ha CTEHKE Kopmyca OJioKa MUTaHus, KoTopas oOpalieHa
BHYTPb KOMIIBIOTEPA, U MOTOK BO3]lyXa MPOTOHSIETCS BAOJb CUCTEMHOMN
IJ1aThl, TIOCTYyIIasi U3BHE. Takoe pelieHre B KOpHE OTIMYAETCS OT TPajIu-
[IMOHHOT'0, KOTJla BEHTUJISITOP pacroJjlaraeTcsi Ha ThUIbHOW CTEHKE KOp-
nmyca OJloka NMUTaHWUS W BO3IYX BhIAYyBaeTcs Hapyxy. [loTok Bo3myxa B
onoke ATX HampaBsIeTCs Ha KOMIIOHEHTHI TIJIaThl, KOTOPBIE BBIJACISIOT
OoJibllle BCEro Temia (Mpoueccop, MOIYJIM MaMsITH W IJIaThl pacuiupe-
Hus). [loaToMy ucuezaeT HEOOXOIUMOCTh B HEHA/IC)KHBIX BEHTUIIATOPAX
JUTS TIpOIIecCopa, B HACTOSIIEE BPEMSI TTOTYUMBIIINX CTOJb IITMPOKOE pac-
MPOCTPaHEHHUE.
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JpyruM mnpeumyIiecTBoM oOpaTHOrO HampaBJCHUS BO3yXa SIBIIS-
€TCA YMEHBIICHUE 3arps3HEHUs] BHYTPECHHUX Y3J0B KOMIIbIOTEpa. B
KOpITyCE CO3/1aeTCsi M30BITOYHOE JABJICHUE, M BO3JyX BBIXOJUT uepes
LIEJU B KOPITYCE, B OTJIMYME OT CUCTEM APYTOW KOHCTPYKUUH. Tak, eciu
BBl IIOJHECETE TOPSAILIYI0 CUTrapeTy K JIMIEBOW MaHENId IHUCKOBOAA B
OOBIYHON CHUCTEME, TO JbIM OYJIET 3aTATMBAaTLCS uepe3 IeNib B MMaHEeIu
TUMCKOBOJA U BpeauTh TrojioBkaM. B ATX-cuctemax apiM OyAeT OTro-
HATBCA OT YCTPOWCTBA, IMMOCKOJIBKY BHYTPb BO3AYyX IMONMANAET TOJIBKO Ye-
pe3 OJIHO BXOJHOE OTBEPCTHE Ha THUIBHOM CTOpOHE OJioka nutaHus. B
cucteMe, paboTarolie B YCJIOBHUSX IOBBIIIEHHON 3albUICHHOCTH, Ha
BO3/IyX03a00pPHUKE MOXXHO YCTAaHOBUTH (PUIILTP, KOTOPHIA MPETOTBPATUT
MOIA/IaHUE B CUCTEMY YACTHUIL MBLIH.

Konctpykuust ATX 1mo3BOJISIET pEeIUTh IBE CEPHE3HBIE MPOOJIEMBI,
BO3HUKAIOIIME MPU HX HCMOJb30BaHUU. Kaxaplii U3 TpaaulMOHHBIX
OJIOKOB MTUTAHUS TIEPCOHATBHBIX KOMIBIOTEPOB, IpuMeHstomuxcs B PC,
UMEET JIBa pa3beMa, KOTOPBIE BCTABIAKOTCS B CUCTEMHYIO IaTy. bonb-
IIMHCTBO MPOU3BOJAUTEIICH KAYECTBEHHBIX CHCTEM BBIITYCKAIOT Pa3bEMBI
CHUCTEMHOM IJIaThl U OJIOKAa MUTAHUS C KJIFOYaMU, YTOOBI UX HEJb3s ObLIO
IepenyTaTh, HO MOYTH BCE JAEUIEBBIE CUCTEMBI HE UMEIOT KIIFOUEH HU Ha
CUCTEMHOM TIJIaTe, HU B OJIOKE MUTAHUA.

UtoObl MpenoTBPAaTUTh HEMPABUIHLHOE TMOJKIIOYECHUE Pa3beMOB
Osioka muTaHus, B Mojaenu ATX mpeaycMOTpeH HOBBIA pa3beM MUTAHUS
I cucteMHOr 1athl. OH conepXuT 20 KOHTAKTOB W SIBISETCS OOU-
HOYHBIM Pa3beEMOM C KIIFOYOM. Ero HEBO3MOXKHO MOAKIIIOYWTH HEMpa-
BWJIBHO, MOCKOJIBKY BMECTO JIByX Pa3bEMOB HCHOJIB3YETCA OAWH. B HO-
BOM pa3beMeE MPEAYyCMOTPEHA LeNb NUTaHud Ha 3,3 B, 4TO MO3BOJAET
OTKa3aTbCsl OT MpeoOpa3zoBaTelisi HANPSHKEHUST Ha CUCTEMHOM IUIaTe, KO-
TOPBIM UCTOJIB3YETCS I MPOLEeccopa U APYTUX MUKPOCXEM, MOTPeOs-
romux 3,3 B.

s manpspokenus 3,3 B 6ok ATX obGecnieuuBaeT apyroit Habop
VIPaBISIIONIAX CUTHAJIOB, OTJIWYAIOUIMKACS OT OOBIYHBIX CHUTHAJIOB IS
CTaHJapTHBIX OJI0KOB. DT0 curHaibl Power On m 5v Standby (5VSB).
IIepBbIii U3 HUX — 3TO CUT'HAJl CUCTEMHOMW IUIATBHI, KOTOPBIM MOXKET UC-
MOJIb30BaThCSl TAKUMU OINEPAIIMOHHBIMU cHucTeMaMu, kak Windows 9 u
BbIIIE (OHU MOJJICPKUBAIOT BO3MOKHOCThH BBIKJIIFOUEHHS] U 3aIlyCKa CH-
CTEMBbl TTPOTPAMMHBIM TyTEM). DTO TaKXKE IMO3BOJISET MPUMEHSTH IS
BKJIIOUCHMSI KOMITbIOTEpa KinaBuatypy. Curnan Sv Standby Bcerna aktu-
BEH U MOJAET HA CUCTEMHYIO IJIATy NUTAHUE OTPAHUYEHHON MOIIHOCTH,
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@K€ €CIIM KOMIIBIOTEP BBIKIIOYEH. llapamerpbl ONMCaHHBIX CBOMCTB
OTPENIETSIOTCS C TOMOIIBIO TPOTrpaMMBbl ycTaHOBKH mapameTpoB BIOS.

Hpyras npobnema, penieHHas B KOHCTpykiuu ATX, cBsizaHa ¢ cu-
CTEMOM OXJIaXKJIEeHUs. BO BCceX COBPEMEHHBIX IPOLECCOPAX YCTAHABIIM-
BaeTCsSl aKTUBHBIA TEIJIOOTBOJI, KOTOPHIA MPEACTaBIsieT COOOM MajeHb-
KU BEHTUJISATOP, «HAAECTHIN» HA MPOLECCOP IS €ro OXJIAXACHUA. B cu-
cremax moaemn ATX ISt JOMOJHUTEIBHOIO OXJIAXKJIEHHS IMPoLeccopa
UCIIOJIB3YETCA 3aCIOHKA PSAOM C OJIOKOM MHUTaHUs, KOTOpas HampaBisieT
BO3YIIHBIM MOTOK OT BEHTWJIATOPA K MPOLIECCOPY.

brok muranus moaenu ATX OepeT Bo3ayX U3BHE M CO37aET B KOP-
nmyce U30BITOYHOE JaBJieHHE, TOTAa KaK B KOPITycax APYTUX CUCTEM JaB-
JieHue TOHWKeHo. HampaBiieHue BO3yIIHOTO MOTOKAa B 0OpaTHYIO CTO-
POHY TIO3BOJIMJIO 3HAYUTENBHO YIYUIIUTh OXJAXICHUE MPOILECcopa U
IPYTUX KOMIIOHEHTOB CHCTEMBI.

JleMOHTAaK 1 MOHTAK 0JIOKA MUTAHUSI

biiok muTaHus Bcerja pacmoIOKEH Ha 3aJHEW 4YacTh Kopmyca,

BBEpXY, B yriry. Ha kaptunke — nudpa 1.

VY BII numeercss 0CHOBHOU ITPOBOJI, KOTOPBIM MOAKIIFOYAETCS K Pa3b-
eMy Ha cHCTeMHOU mate. He 3a0yapTe OTCOCAMHUTH JAHHBIM pa3beM,
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HaXkKaB Ha 3alll JIKY, KOTopasi peAoXpaHseT MPOoBOJ OT CaMOIPOU3BOJIb-
HOT'O OTKJIIOUEHHUSI OT pazbema.

brox muTaHUs JOJDKEH KPEMHUTHhCS Ha 4YeThIpe 0oJiTa ¢ HapyKHOUN
yacTu. K HeMy MOJKIII04aeTcsl MUTaHUE U3 CETEBOTO Kabess, a OH B CBOIO
ouepe/b, CHa0XKaeT IMEKTPUUECTBOM BCE, UYTO MOIKIIOUYEHO K MaTEpPUH-
ckoil 1uiate. M3BlieueHME M YCTAaHOBKY OJIOKA MUTAHUSI MPOU3BOJAUTE
BHUMATEJIbHO, CTapalTeCh HE KacaThCs KyJepa mnporueccopa. s u3Bie-
YyeHus1 0J10Ka MUTaHUsI OTKPYTUTE BHEITHUE OOJITHI KPEIJICHUSI U U3BJIE-
KHUTE OJIOK.

YcTaHoBKyY 0J10Ka MUTAHUS IPOU3BOAUTE B OOpaTHOM MOPSIIKE.

KoHTpoJIbHBbIE BOIIPOCHI

1. Kakyro poib BBITOJHSIOT OJIOKM MUTAHUS B KOMIIBIOTEPHOU CH-
creme?

2. Kakue ycTpolicTBa UCMOB3YIOT MOJ0XKUTEILHOE HAMPSIHKEHNE?

3. Kakue ycTpoiicTBa HCTIOJIB3YIOT OTPUIIATEIHFHOE HAMPSHKEHUE?

4. OnuumTe MpoIecc caMoAMarHoCTUKK 0JIOKa MTUTAHMUS.

5. Kakue npuHUMNUATIBLHO HOBBIE KOHCTPYKTHMBHBIE HW3MEHEHUS
nosIBUIIKCH B crangapte ATX?
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IIpakTueckoe 3ansitue Ne 7.
Hoaknaro4yenue nepudepuinHbIX YCTPOUCTB

[enpto paboOTHI SABISETCA U3YUYNUTh Ha3HAYEHUE OCHOBHBIX mepude-
PUMHBIX YCTPONCTB, TO3HAKOMUTHCS C OCHOBHBIMU MPUHIIMIIAMH PaOOThHI
ATUX YCTPOWCTB, MPUOOPECTH HABBIKM MOIKIIOUYECHHS TMEepUPEPUITHBIX
YCTPOUCTB K KOMIBbIOTEPY. Pe3ynbTaTtoM mpakTuueckoil paboThl SBIISICT-
Csl OTYET, B KOTOPOM JIOJKHBI OBITh IPUBEICHBI PE3YJIbTAThI MOKIII0YE-
HUs niepuepruiftHOro0 yCTPOMCTBA K KOMIIBIOTEPY, MPOJEMOHCTPUPOBaHA
paboTOCIOCOOHOCTh MEPUPEPUITHOTO YCTPOUCTBA.

JIist BBIMIOJHEHUST TIpaKTH4YeCKOoW paboThl Ne 7 CTyAEHT JOJKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKUM Marepuai. Otder caaercs
B pacrieyaTtaHHOM U 3JeKTpoHHOM ((aitn Word) Buaax.

OTKpbITast apXUTEKTYpa U neprudepuiiHbIe YCTPOUCTBA

B 0CHOBY yCTpOMCTBa KOMIIBIOTEPA MOJIOKEH MPUHIHUI OTKPBITON
ApXUTEKTYpPhI, T. €. BO3MOXHOCTh MOJIKIIOYECHUSI K CUCTEME JOTOJIHU-
TEJIbHBIX HE3aBUCHUMO Pa3pabOTAHHBIX YCTPOMCTB ISl pPa3IUYHBIX MpHU-
KJIIAAHBIX TpuMeHEeHUN. COCTaBHBIE YaCTH, U3 KOTOPBIX COCTOUT KOMIIb-
I0TEp, HA3bIBAIOT ycTporcTBaMHu. Cpenn BCeX YCTPOMCTB BBIIAEISIOT OC-
HOBHBIE YCTPOMCTBa, 0€3 KOTOPHIX paboTa KOMIBIOTEpAa HEBO3MOXKHA, U
nepudepuitibie, KOTOPbIE UCIONB3YIOTCSA JJIsi PEIICHUS] Pa3IUYHBIX 3a-
Ja4: BBOJIa ¥ BBIBOJIAa Tpaduueckoil nHGOpMaIINK, MOJKIIOUCHHE K KOM-
NBIOTEPHON CETU, YCTPOMCTBAM BOCIIPOU3BEICHHS 3BYKOBOW HMH(pOpMa-
[IAW, BHEIITHEW aMSITU U IPyTHE.

Bunabl nepudepuiHbIX YCTPOUCTB

YcrpoiicTBa BBoAa HHGOpManMu:

CkaHep mnpenHa3HayeH ISl BBOJIa B KOMIBIOTEP TEKCTOBBIX H
rpaUueCcKUX JaHHBIX.

TpexOoa — HAaMOMUHAET MBIIIIb, IEPEBEPHYTYIO BBEpX Horamu. B
JBIDKCHUE MPUBOASAT AP, 3aKPEIUICHHBIN Ha posinkax. Tpek0os 0ObIYHO
UCTIOJIb3YETCS B MIEPEHOCHBIX KOMITbIoTEepax Tria Notebook.

JIKOMCTUK TIpeAcTaBisieT cOO0M PYKOSITKY C KHOIIKAMHU U MpUMe-
HAETCS, KaK MPaBUJIO, JJIsl UTP U TPEHAKEPOB.

CeHcopHas MaHeab, NPEACTABISAET COOOM UYyBCTBUTEIbHBIC I10-
BEPXHOCTH, TOKPBITHIE CHEIUATBHBIM CJIOEM U CBA3aHHBIC C JaTYUKAMM.
[IprikoCHOBEHME K MOBEPXHOCTH AATUYMKA MPUBOJUT B JBHXKECHHE KYp-
COp, NEPEMENICHUE KOTOPBIM OCYIIECTBIISICTCS 3a CUET NBUKCHUS Majblia
10 TTOBEPXHOCTH.
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MukpodoH ciaykutT 1uisi BBOAA 3BYKOBOM MH(OpMAIMKU B MYJIb-
TUMEIMHHBIN KOMITBIOTED.

Web-kamepa ciyXuT i1 BBOJA BUIACOM300pPAKCHHUS B MYJIbTH-
MEIUNHBIA KOMIIBIOTED.

YcrpoiicTBa BbIBOAa MH(pOpMaLUU:

MoHuTOp — 3TO YHHBEpCaJIbHOE YCTPONCTBO BbIBOAA MH(pOpMa-
1107078

Nudopmariusi Ha SKpaHe MOHUTOPA MIPEJCTABIISIETCS B BUJIE PaCT-
POBOTO HM300paXKEHUSI, KOTOpPoe (PopMHUpYyeTCs HX OTACIBHBIX TOYEK
(mukceneit). PactpoBoe m300pak€HUE COCTOUT M3 OTAEIBHOTO KOJIHYE-
CTBA CTPOK, KaXK/1asi U3 KOTOPBIX B CBOIO OUYEPEAb COJECPIKUT ONPEAEIIECH-
HOE KOJIMYECTBO TOUEK.

[IpuHTEpHI COyXaT AJid BhIBOJAA Ha OyMary TEKCTOBOM, YMCIOBOM
u rpaduueckoit nHOpMaIIUU.

[InoTTep (rpadomocTpouTesnib) CIYXKUT JJIsI TedyaTd Ha Oymare
yepTexend. M3o0paxkeHne co3maeTcsi JBUTAOIIMMCS IO JIUCTY MEPOM C
BETHOU TYUIBIO.

3ByKOBasi KapTa — YCTPOMCTBO IJisi mpeoOpa3zoBaHusi HUGPOBOH
ayauo uH(opmaluuy, 3alucaHHOM Ha JUCKaxX, B 3ByYKH U HaobopoT. K
BBIXO/IY 3BYKOBOM KapThl MOJKIIOYAIOT KOJOHKHU JJIsi BOCIIPOU3BEAECHUS
CTEpPEO3ByKa U MUKPO(OH.

MogeM — crnenuanbHOE€ YCTPOMCTBO, C MOMOIIBIO KOTOPOTO OT-
JEIbHBIE KOMITBIOTEPBI MOTYT CBA3BIBATHCA JAPYT C APYTrOM MOCPEICTBOM
Tene(OHHOM CeTH.

HNuTepdeiic noak/I0YeHUs YCTPOUCTBA

B oOmem ciydae moja CTaHIApTHBIM HHTEP(ENCOM MOHUMAETCS
COBOKYIMHOCTh YHU(PHUIIMPOBAHHBIX amlapaTHBIX, TPOTPAMMHBIX M KOH-
CTPYKTHUBHBIX CPEJICTB, HEOOXOAUMBIX ISl pealiu3allii B3auMOICHCTBUS
pPa3IMYHBIX (PYHKIIMOHAIBHBIX KOMIIOHEHTOB B cucTeMax. [Ipumenu-
TEJIBLHO K MEPCOHAIBHBIM KOMITBIOTEpAM K CTaHJIApTHBIM HHTEpdericam
OTHOCSITCSI BC€ TMOPTHI BBOJIA/BBIBOAA, PA3JIUYHBIE CIOTHI PaCIIMPEHUS
cucteMHou iatel (PCI, A P) u npyrue pa3zpeMbl, UCIIOJIb3yEMBIE A
TIOJIKJTFOUYCHUS PA3JIMYHBIX YCTPONCTB B €IUHOE IIEJI0EC.

IHopT PS/2 — IECTUKOHTAKTHBIN Pa3beM, UCIIOJIb3YEMbIN JIJIS MO/ -
KJIIOYEHHUS KJIaBUATYpbl U PYYHOTO MAHUIMYJATOpA. DTH Pa3zbeMbl IOJI-
KJIFOYEHBI K €TMHOMY KOHTPOJLIEPY.

IocaenoBareabubliit COM-nopt (RS-232) — maHHBIH TTOPT WHC-
MOJIB3YeTCS JJIA TMOJKIIOYEHHUs MojeMa. PaHee HMCHOB30BajCSd U IS
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NOJAKIIOYEHUS PYYHOrO0 MaHumyJsaTopa («Mmbimm»). [lopT crangapTusu-
poBaH B AByX Bapuantax 9 (DB9) u 25-konTtaktHeiii (DB25). Ilocnen-
HUW BapHaHT MPAKTUYECKU HE PEATU3YETCSI B COBPEMEHHBIX CUCTEMHBIX
Omokax. JIyisi aCHHXPOHHOIO pEeXKUMa MPUHATO HECKOJIBKO CTaHAAPTHBIX
ckopocteit oomena: 9600, 19200, 38400, 57600 u 115200 6ut/c.

Hapanaeasnbiii mopt (LPT) — 3TOT mopt M3Ha4YaiabHO pa3pada-
THIBAJICS. KaK WMHTep(deic Ui MOAKIIOUECHHS NMpUHTEpa. Takke MOMKET
OBITh MCTIOJIb30BAH JIJIs MOJKJIIOYEHHUS CKaHepa WK TUI0TTepa, UMEIOIIe-
ro cooTBeTcTBYyrOIUM wuHTEpdeiic. CkopocTh oOMEHa HE BBIIIE
150 Ko6aiit/c mpu 3HaUMTENBHOM 3arpy3ke mnporeccopa. B 1994 r. Obin
npuHsaT crannapt |EEE1284, onpenenuBmiuii cnenudukanyio mopToB
SPP, EPP u ECP. JlononuurensHbie pexkxumbl EPP (Enhanced Parallel
Port — ynyumennsiii mapayenbubiii nopt) u ECP (E tended Capability
Port — mopt ¢ pacmIMpeHHBIMH BO3MOXKHOCTSIMH) TO3BOJIMJIM BBECTH
NOAJACPKKY JIByHAIIpaBJICHHOTO OOMEHa C ammapaTHbIM CoKaTUEM JaH-
HbIX (ycTaHaBnuBaetrcs nporpammoil Setup BIOS). B kauecTBe pazbeMoB
cnenudukanueit onpenencusl Tunm A (DB-25), Tunr B (Centronics) u
tun C (KOMOaKTHBIN 36-KOHTaAKTHBIM ).

BuaeoBbixoa (15-KOHTaKTHBIH pa3beM) — UCIOJIB3YETCS IS
nogxmodeHuss V. A/SV A MOHUTOpa K CHCTEMHOMY OJIOKY, 2 UMCHHO,
K BHUcoadantepy. B ciiyyae MHTErpUPOBAHHOTO B CUCTEMHYIO ILIATy
BUJICOaIaniTEPa BUACOBBIXO/I pa3MeNIaeTCad Ha CTaHAAPTHOM 3aJHEl ma-
HEJIU KOMIIBIOTEpA.

Pa3zbeM 11 MOAKJII0OYeHHsT K JoKaabHOH ceTH (RJ-45) — Boch-
MUKOHTaKTHBIH WMHTEpQEenc NI MOAKIIOUCHUSI KOMIbIOTEpa K JIOKAJIhb-
HOU ceTu. B cinydyae MHTErpMpPOBAHHOTO B CUCTEMHYIO IJIATy CETEBOIO
anantepa uHtrepderic RJ-45 pasmeniaercs Ha cTaHIApTHOM 3aaHEH ma-
Henu KommbioTepa. [[pyroid BapuaHT pa3MeIIaeTcsi Ha YCTAaHOBJICHHOM
CETEBOM ajanTepe.

MIDI/GAME mnopTt — HCHoib3yeTcs ISl NOAKIIOUYECHUS MYJIbTH-
MEJIUUHBIX UTPOBBIX YCTPOMICTB, HApPUMEp, CHUHTE3aTOpA M UIPOBOTO
MaHUIYJISITOPA «JIKOUCTUKAY.

B apxurtexTtype COBPEMEHHBIX MEPCOHAIBHBIX KOMIIBIOTEPOB BCE
OoJiplliee 3HAYEHWE MPUOOPETAIOT BHEIIHUE IITMHBI, CIIyXKAIWUEe JJIs TO/I-
KJIFOUEHUS PA3JIUYHBIX YCTPOWCTB, TaKMX KaK BHEIIHHE HAKOMUTEIU
flash-mamsiTi 1 HakomuTENM HA XKECTKUX MarHUTHBIX auckax, CD/DVD-
YCTPOMCTBa, CKaHEPHI, TPUHTEPHI, IUGPOBBIE KaMepbl U Ap. OCHOBHBIMU
TpeOOBaHUSIMH K TaKUM IIMHAM U UX UHTepdeiicaM 3aKI0UaroTCs B Bbl-
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COKOM OBICTPOJCHCTBUH, KOMIIAKTHOCTH HHTepdeiica U ya100CTBE KOM-
MyTallU¥ YCTPOUCTB MOJIb30BATEIIEM.

B coBpemennnix IIK k TakuMm BHEHIHMM IIMHAM U HHTepdeiicam
otnocsatcsa: USB, FireWire, IrDA, Bluetooth. ITocneauue nBa mHTEp-
¢etica OTHOCATCSA K KJaccy 0€CpOBOIHBIX HUHTEP(PEICOB.

IlIuna u unrepdeiic USB. Apxurektypa mmuel USB npeacras-
JseT cO0O0M KJIACCHYECKYIO TOTOJOTHIO «3BE3/1a» C IMOCJEI0BATEIbHON
nepeaadeil JTaHHBIX, B COOTBETCTBUM C KOTOPOM B CUCTEME JOJIKEH OBITh
KOpHEeBo (Benyuuii) koHeHTpatop USB, kK KoTopoMy NOAKIIOYAIOTCS
nepudepuiiple KOHIEHTPATOPhI, & HEMOCPEICTBEHHO K HUM IOJKIIIO-
yatotcs nepudepuitnsie ycrpoiictBa ¢ unrepdeiicom USB. Iepudepunii-
HbIE KOHIICHTPATOPhl MOTYT MOAKIIOYATHCA IPYT K APYyry, oOpa3ys Kac-
KaJIbl.

KopHEBOUM KOHILIEHTPATOP PACIIOIOKEH B OJTHOU U3 MHUKPOCXEM CH-
CTEMHOM JIOTUKHU (KaK MPaBWIO, 9TO FOXKHBIM MOCT yuIiceTa). Beero ue-
pe3 oauH KopHeBO# KoHueHTpaTop USB MoOeT ObITh MOAKIIOYEHO 10
127 ycrpoiictB (KoHLEHTpaTopoB U ycTpoiictB USB). OnHako, y4yuThI-
Basi OTHOCUTEJILHO HEBBICOKYIO MPOMYCKHYIO criocoOHOCTh ImuHbl USB
Bepcun 1.1 (mo 12 MOUT/C), 4TO ¢ y4e€TOM CIIY>KEOHBIX PacXxo0B CO-
craBisgeT 1 MoOaiiT/c, ONTUMAaIBLHBIM SIBJISETCS MOJKIIIOUEHUE 4-5 HU3KO-
CKOPOCTHBIX YCTPOUCTB (KJIaBUATypa, MaHUITYJISITOP, CKAHED).

[IpoGnema HUBKOM MPOIMYCKHON CIOCOOHOCTH YAaCTUYHO peElIeHa
Bepcueit uatepderica USB 2.0, B cooTBeTCTBHHM C KOTOpPOW IHKOBas
NpONyCcKHasi crmocoOHOCTh yBenmdeHa g0 480 Mowut/c (60 Moaiit/c).
DTOro BIOJHE JIOCTAaTOYHO ISl paOOThl TUMUYHBIX coBpeMeHHBIX USB-
YCTPOMCTB: MPUHTEPOB, OPHUCHBIX CKAaHEPOB, HUDPOBBIX (PoTOKaMeEp,
JOKOMCTUKOB U JIp. (0ojiee CKOPOCTHBIE YCTPOMCTBA JOJKHBI TOJKITIO-
4aThCsl OJIMKE K KOPHEBOMY KOHIIEHTPATOPY ).

HUnTtepdeiic IEEE1394 (FireWire). KonkypentoMm unTepdeiica
USB 2.0 Ha ceroHsIIHuM IeHb SBIISIETCA MOCJIeI0BaTEIbHbINA IU(POBOH
untepdeiic FireWire, nazpiBaembiii Takke [IEEE1394 (iLink — ToproBas
Mapka Sony). OToT uHTEpdEIc, pacCMaTPUBAIOIIMICSA O Hayaly Kak
ckopocTHOM BapuaHT HHTepdeiica SCSI, OblT MpeasiokeH KoMMIaHueh
Apple. B Hauane 90-X roioB BBIIIJIO TEXHUYECKOE OMUCAHUE 3TOTO HH-
Ttepdeiica B Buae cranmapra |IEEE 1394 (Institute of Electrical and
Electronic Engineers — mHCTUTYTa WH)XEHEPOB IO 3JICKTPOTESXHHUKE H
AIIEKTPOHHUKE).
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Cneundukanus unrepdeiica IEEE1394 npenycmaTpuBaer mocie-
NOBATENBHYIO TEpenady HOaHHbIX co ckopoctsmu 100, 200, 400,
800 Mb6uTt/c (mocienHee 3Ha4eHUE HE CTaHAAPTU3UPOBAHO). BbIOOp mo-
cieoBaTeNIbHOTO HMHTEpdeiica 00yCIOBIEH HEOOXOAMMOCTBIO CBS3aTh
yAaJICHHbIE BHEIIHUE YCTPOWUCTBA, paboTalolye C pa3IMuHbIMUA CKOPO-
ctsamMu. B 3TOM ciiydae obecrieunBaeTcst UX padoTa Mo OJHOM JIMHUH, OT-
CYTCTBUE IPOMO3JKHUX Kabemnel u nuieidon, rabapuTHeIX pazbeMoB. [lo-
aByeHue nocieaoaTenbHbIX nHTEPdericoB IEEE1394 u USB npuseno k
BBITECHEHUIO MapasuieIbHbIX UHTEPHENCOB ISl OAKIIOUEHUS BHEITHUX
YCTPOKCTB.

Tononorust unatepdeiica IEEE1394 «apeBoBuHASY, IPU ATOM CH-
cTeMa ajpecanu 00ecrneynBaeT MOAKIOYEHUE A0 63 yCTpOMCTB B OJI-
HOM ceTu. J{Jia CBA3M MEXAY CETSMM CYIIECTBYIOT MOCTBI, JIJIsi 00BEIu-
HEHUS BETBEU B OJIMH y3€J] — KOHIIEHTpaTophl. [loBTOpUTENN Cy>)KaT s
YCWJICHUS] CUTHAJIOB MpHU JJIMHE coequHeHust Oonee 4.5 metpoB. Beero
MOXkeT ObITh cBsizaHo 10 1024 ceteit mo 63 ycTpoiicTBa B Kaxaoil. Bee
ycrpoiictBa |IEEE1394 coepmHsArOTCS MEXIy COOOH IMIECTHKUIBLHBIM
SKpAHUPOBAHHBIM KabelieM, UMEIOIIUM JBE Mapbl CUTHAIBHBIX U Mapy
MUTAOIINX MTPOBOTHUKOB

Nudpaxpacuwrii matepdeiic IrDA (Infrared Data Association).
IrDA oTHOCUTCS K KaTteropuu OecrnpoBOAHBIX (Wireless) BHEIIHUX HH-
TepdeiicoB, OHAKO, B OTJIMYKE OT paauo-uHTep(deiicoB, KaHal repeaadu
uH(popMaIuu co3JaeTcsi ¢ MOMOIIbI0 ONTUYECKUX ycTporcTB. MHbpa-
kpacHbli (MK) OTKpBITBIA ONTUYECKUM KaHAJ SIBJSETCS CaMbIM HEJIO0PO-
UM U yA0OHBIM MHTepdeiicoM mepenauynd JaHHBIX Ha HEOOJbIINUE pac-
CTOSIHUS (0 HECKOJBKUX JECATKOB METPOB) CPEAU JPYTUX OECIpOBO/I-
HBIX JJUHUN TTepeadu nHGOPMaIInH.

Nurepdeiic Bluetooth oTHOCUTCS K MEPCIEKTUBHBIM OECITPOBOJ-
HBIM HHTep(deiicaM nepenaun HaHHBIX. DTOT UHTEep(dEc akTUBHO pa3pa-
OarbIBaeTCs U mpojBuUraercs koncopuuymom Bluetooth Special Interest
Group (Bluetooth SIG).

Texunonorust Bluetooth pa3zpabaTsiBanack st mocTpoeHust 6ecrpo-
BoaHBIX TiepcoHanbHBIX cereir (WPAN, Wireless Personal Area
Network). B 2001 roxy Ob1 npunsar crangapt [EEE 802.15.1, onuck-
BAIOIIUI TEXHOJIOTHUIO TTIOCTPOEHHUS TaKuX ceTer, a B 2002 roay T€XHOJI0-
rusi monyuwia pasputue B craaapre [EEE 802.15.3 (mpotokon cBsi3u
TU1s1 OECITPOBOHBIX YaCTHBIX CETEH ).
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Enunnunas Bluetooth-cucrema coctouT mM3 mMomyins, odecrieunBa-
IOILIETO PaANOCBA3b, U MPUCOECIUHEHHOIO K HEMY XOCTa, B KAUECTBE KO-
TOPOTO MOKET BBICTYNATh KOMIIBIOTEp WM JII000e TmepudepuiiHoe
ycrpoiictBo. Bluetooth-momynmn 0OBIMHO BCTpanmBalOT B YCTPOMCTRO,
MOJAKIIOYAIOT Yepe3 JOCTYMHbINA nopT Jaubo PC-kapty. Moaynbs cocTout
u3 MeHemkepa coenqunenuit (link manager), KOHTpoJIepa COeTMHEHUN U
npUeMoNepeIaTunKa ¢ aHTEHHOM. [[Ba CBSI3aHHBIX MO paguo MOIYJIsS 00-
pa3yroT nmukoHeT (piconet). [Ipudem oamH M3 MOYJIEH UTpacT POJib Be-
nymiero (master), Bropoii — Begomoro (slave). B nmukoHere He MoXkeT
OBITH 0O0JIBIIIE BOCBMH MOJIYJIEH, TOCKOJIBKY aJIpeC aKTUBHOT'O YYaCTHHUKA
MUKOHETAa, UCIOJIb3yEeMbI IS UACHTU(DUKALIUU, SIBISETCS TPEXOUTHBHIM
(YHUKaJIbHBIM aJpec MPUCBAUBAETCSI CEMU BEJOMBIM MOAYJISAM, BEAYIIIHMA
MOJYJIb HE UMEET aJpeca, a HyJIEBOU aJpec 3ape3epBUPOBAH I LIAPO-
KoBemarenbHbIX (broadcast) cooOiienuii). OnTUMaNBHBIN paguyc Ieu-
cTBUS MOy st — 10 10 M (B HacTosiIee BpeMs yAI0Ch YBEIUUUTh Jallb-
HOCTh cBs3u 10 100 meTpoB npu paboTe BHE MOMEIICHUH.

IMoakawuyenue nepupepuinHbIX YCTPOUCTB

Bce mnepudepuiinpie ycTpoicTBa MOJKIIOYAIOTCS TOJIBKO K CH-
CTeMHOMY OJIOKy. B oTiHnune oT BHYTpEHHHUX KOMIIOHEHTOB, NJis yCTa-
HOBKHU NepuGEepUHBIX YCTPOMCTB HE HYXKHO OTKpBIBaTh Kopmyc. [
pabOThl KOHKPETHOTO YCTPOWCTBA B COCTABE KOHKPETHOTO KOMILICKTA
[T9BM Heo0X0A1MMO UMETh:

- KOHTpoJuiep (agamTep) — CHEHUaIbHYIO0 TUIaTy, YIPABISIONIYIO
paboTOl KOHKPETHOrO mepudepuiHoro ycrpoiictsa. Hampumep, KoH-
TPOJUIEP KJIABUATYPHI, MBIIIIH, AIANTEP MOHUTOPA, TOPTOB U T. II.

- JpaiiBep — crenuajibHOe NMPOrpaMMHOE 0OeCTieueHUEe, yIpaBJisi-
foliee pabOTOM KOHKpPETHOro mnepudepuitHoro ycrporcrBa. Hampumep,
JIpaiBep KIIABUATYPHI, ApaBep IMIPUHTEPA U T. II.

OnHUM U3 BUJIOB KOHTPOJUIEPOB, KOTOPHIE MPUCYTCTBYIOT MOUTH B
KaKJIOM KOMIIBIOTEPE, SIBISETCS KOHTPOJUIEP NOPTOB BBOAA-BbIBOIA. Ya-
CTO 3TOT KOHTPOJUIEp HUHTETPUPOBAH B COCTAB MATEPUHCKOWN ILIATHI.
KonTposnep mopToB BBOJa-BhIBOAA COSIUHSIETCA KaOeIsIMU C pa3zbema-
MU Ha 33JIHEH CTEHKE KOMIIbIOTEPA, YEPE3 KOTOPHIE K KOMIBIOTEPY MO/ -
KJIFOYAIOTCSl IPUHTEP, MBIIIb U HEKOTOPBIE IPYTUE YCTPOUCTBA.

Kpome kKoHTpoJIJIepOB MOPTOB BBOJIa-BHIBOJA B CUCTEMHOM OJIOKE
MPUCYTCTBYIOT pa3beMbl IMHBI USB — yHUBEpCcanbHOW MOCHEN0BATEND-
HOM IIMHBI, K KOTOPOH MOXHO MOJKIIOYUTh KJIABUATypPY, MbIIIb, TPUH-
Tep, MOJAEM, JHUCKOBOJ KOMIIAKT-AUCKOB, CkaHep U T. A. OCHOBHOE Tpe-



37

OOBaHHWE BO3MOXKHOCTH TOJKIIOYEHUsS] K JaHHOW IIMHE YCTPOWCTBA.
Ocob6ennocts muHbl USB — BO3MOXHOCTh MOJKIIOYEHUS K HEH
YCTPOMCTB BO BpeMs pabOThl KOMIIbIOTEpa (HE BhIKIIIOYas ero). Ha cero-
THSIIHUANA JIeHb OOJIBIIMHCTBO BHEIIHMX YCTPOMCTB MOAKIIOYAIOTCS K
KoMnbr0TEPY uepe3 USB-moprT.

VYcranoBka nepudepuitHOro yCTpOMCTBA BBHITIOJHIETCS B HECKOJIb-
Ko oTanoB. [lopsAa0oK ¥ TUI ATUX IIAroB 3aBUCUT OT THUIA (PU3HUECKOTO
HNOAKIFOYEHUS U OT TOr0, OTHOCUTCS JIM YCTPOMCTBO K THUIY aBTOMAaTH-
yecku HactpauBawouxcs (Plug-and-Play, PnP). IIpenycMoTrpensl ciie-
OYIOIIUE MIAru:

- TOACOEIUHEHHE MepudepuitHoro ycTpoucTBa K y3iy C MOMO-
IIbI0 COOTBETCTBYIOIIETO Ka0esss Wik 0eCIPOBOHOTO COSTUHECHUS;

- TMOJKJIIOYEHUE YCTPONUCTBA K UCTOUYHUKY MTUTAHMUS;

- YCTaHOBKA COOTBETCTBYIOLIETO JIpaiiBepa.

Hexkortopele ycTapeBniMe yCTpOMCTBA, TaK HA3bIBAEMBIE «YyHAcCJe-
JNOBAHHBIEC YCTPOWCTBA», HE IMPEIYCMATPUBAKOT CAMOHACTPOWKH. [paii-
BEpbI TAKUX YCTPOMCTB YCTAaHABIMBAIOTCA MOJb30BATEIIEM BPYUHYIO I0-
CJIE TOTO, KaK YCTPOMCTBO MOJKIIFOYAETCS K KOMIIBIOTEPY M BKIIOYAETCS
NUTaHUE.

HpaiiBepsl camoHactpauBatomuxcsi USB-yctpoiictB B cucteme
yXe uMmerorcs. B TakoM cityyae mpu MOJKJIIOYEHUM W BKJIFOYEHHUM OTie-
palMOHHAs CUCTEMA PACTIO3HAET YCTPOMCTBO M YCTAHABIUBAET COOTBET-
CTBYIOILIMU JApauBep.

KoHTpoJibHbIE BONIPOCHI

B dyem oTiimuume ycTpoiCTB BBOJIa, OT YCTPOKCTB BHIBOJA?
Uto o3HayaeT TepMUH nepudepuitHbie ycTporcTBa?

B uem otnnune nepudepuiiHBIX YCTPONCTB OT OA30BBIX?
HazoBure Tunsl nepupepuiiHbIX yCTPOUCTB.

Urto Takoe untepdeiic? [Ipusenure npumep uaTepderica.
B dyem oTiuuue npaiiBepa oT KOHTpoJuiepa?

S0k whE
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COJEPKAHUE CAMOCTOSATEJBbHOMW PABOThHI

[ens camocToATeNbHOM PabOThI 00YUYaIOIIMXCS — MOTYYUTh HOBBIC
3HAHUA MO JUCIUIUINHE K APXUTEKTYpa almapaTHbIX CPEICTBY.

CamocrosTenbHas paboTa HeoOxoauma st GOpMHUPOBaHUS y 00Y-
YaIOIUXCSl CIIOCOOHOCTH CaMOCTOSITEIbHO peliaTh 3afadyu mpodeccuo-
HaJBLHOW JIeSITEIbHOCTU, (POPMUPOBAHUS YMEHHS U HABBIKOB ILJIAHUPO-
BaHUSl BpeMeHHU, (QOPMUPOBAHUS CTPEMJICHUSI PA3BUBATHCSI U COBEPIIICH-
CTBOBAThCS.

Bunpl camocroaTenbHOW — pabOThl  OOy4alOIIMXCS — yKa3aHbI
B Ta0m. 1.

Tabmnuna 1
Bubel caMocTosTeNIbHOM paOOTHI
Ne i/m Bua CPC
1 HesnexTpoHHbIE BRIUUCIUTEIbHBIC MAIIIMHBI
2 Tao6muie! uctuaHocty 3nemeHTos U-HE, MJIN-HE
3 XapaKTEePUCTUKH IIEHTPAJIFHOI'O MpoIeccopa
4 XapakTepUCTUKU 3aIIOMUHAIOIIUX YCTPONCTB

OOyuaromuecs: JOJKHbI U3YYUTh HHTEPHET-PECYPCHI U JTUTEPATYPY
10 BOIIPOCaM, ITPEICTABICHHBIM HUXE.

Y4eOHO-MeTOANYECKHE MATEPUAJIBI M0 JUCHUILIIIMHE
OcHoBHasA JuTEpaTypa
1. Konpaes, B. JI. Apxutektypa O9BM. — Mocksa : HUI] NTH®PA-
M, 2018. — 384 c. — Pexxum gocTymna:
http://znanium.com/go.php?id=912831. — 3aru. ¢ 3xpaHa.
JlOoNoJTHUTEIbHAS JINTEPATYPA
1. Crenuna, B. B. Apxutektypa 9BM u BBIYUCIUTEIBHBIE CUCTE-

Mbl.. — MockBa : HUIl UTHOPA-M, 2018. — 384 c. — Pexxum poctymna:
http://znanium.com/go.php?id=942816. — 3armx. ¢ ’xpaHa.


http://znanium.com/go.php?id=912831
http://znanium.com/go.php?id=942816
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IIporpamMmMHoOe oOecnieyeHne 1 HHTEPHET-PeCyPChI

1. Odunmansubiii cailt Ky30acckoro rocyaapCTBEHHOTO TEXHUYE-
ckoro ynHuBepcutera umeHu T. @. TopOaueBa. Pexum npocryma:
www.kuzstu.ru

2. DJIEKTPOHHbBIE OMOJIMOTECYHBIE CUCTEMBL:

- YHuBepcutTerckas OubOnmoTeka onHnaiH. Pexum goctyna:
www.biblioclub.ru

- Jlanb. Pexxum noctyna: http://e.lanbook.com

- DeKTPOHHO-O0MOInOTeUHAs cucTeMa Znanium.com

- DnextpoHHas Oubnamoreka wmanmarenbcerBa HOpaiit https://biblio-
online.ru/catalog/spo

3. Nudpopmarnka U HUHPOPMAIMOHHBIE TEXHOJOTHUU: KOHCIEKT
JICKLIUH. [ ONnEeKTPOHHBIN pecypc]. — Pexum JOCTyTa:
http://fictionbook.ru

4. CoBpeMEHHbIE TCHACHIMUA Pa3BUTHsI KOMIIBIOTEPHBIX U UH)OP-
MAIMOHHBIX TEXHOJIOTWM: [DIEKTpOHHBIM pecypc|. — Pexum gocryna:
http://www.do.sibsutis.ru

5. Emunas xomnekmus I{udpoBbix 00pa3oBaTeNbHBIX PECYpCOB
[Dnextponnsiii  pecypc]. —  Pexmm  moctyma:  http://school-
collection.edu.ru/, ceoOoaubIi. — 3ari1. ¢ 3KpaHa.

6. Equnoe okHO goctymna Kk mH()OPMAlMOHHBIM pecypcam [Dmek-
TPOHHBIN pecypc]. — Pexxmm moctyma: http://window.edu.ru/, cBobo-
HBIN. — 3arJ. ¢ 3KpaHa.

/. NHpopMallMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B 00paso-
BAHUHU [ DneKTpOHHBIN pecypc]. = Pexum I0CTyma:
http://www.ict.edu.ru/, cBo001HBIH. — 3ari. ¢ FKpaHa.

8. ®denepasbHBIM LEHTP WH(POPMAIIMOHHO-00pa30BaTEIBHBIX pe-
cypcoB [DmekTpoHHBIN pecypc]. — Pexxum moctyma: http://fcior.edu.ru/,
CBOOOHBIN. — 3arJl. ¢ 3KpaHa.


http://www.kuzstu.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://fictionbook.ru/
http://www.do.sibsutis.ru/
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http://www.ict.edu.ru/
http://fcior.edu.ru/
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