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IIpakTnueckas pabora 1

IToaxk/r0UeHHe YCTPOMCTB K CUCTeMHOM I1aTe. XapaKTepUCTUKYU UHTep(ecoB.
Ilesnb paGoThI: M3yUNTb OPraHU3aLMIo0, PAabOTY U MOJK/TIOUeHHe 1T0C/IeJ0BaTe/TbHbIX 1
rapasuie/ibHbIX UHTep(eiicoB.
CryZeHT J0/KeH
YMeTb:
- OCYILIeCTBJIATh YCTAaHOBKY U KOH(GUTyprpOBaHUe MepCOHaNbHBIX KOMIbIOTEPOB U
MOJIK/IF0UeHue nepugepuiiHbIX YCTPOUCTB;
- TIO/ITOTaB/IMBaTh KOMITbIOTEPHYIO CUCTEMY K paboTe;
3HaTb: CIOCOOBI MOJK/TIOUEHHs CTaHJaPTHBIX U HECTaH/JapTHBIX MepudepritHbIX YCTPONCTB
(I1Y).
Kpartkue Teopernyeckue U yueOHO-MeToAHMYECKHe MaTepHaJIbI 110 TeMe NMPaKTHYeCKOH
padoThI
Nurepdeiic RS-232C

[IByHanpaB/eHHbIN MOC/e/l0BaTe/bHbIN UHTepdelic. PaHee Mcmosb30Bancs /s MOAKII0YeHH s
MojiemMa uu Mbitiu. Celiyac — Jisi coeIMHEHUsI C UCTOUHMKaMU OecriepeOOMHOTO MUATaHUS, /IS
CBSI3U C arnmapaTHBIMK CPe/ICTBAMU Pa3pab0TKH BCTPAMBAEMBIX BBIUMC/UTETBHBIX CUCTEM.
COM-1opThI B OMeparjuoHHOM cricTteMe Tra Windows 3To MMeHOBaHHbIe KaHabl JJ1s1
riepe/jauu JaHHbIX.

CraHgapTHasi CKOpOCTh riepegaun asisi RS-232 — 9600 6ut/cek, makcumanbHas 115 Kout/c.
MakcumabHOe pacCTOsiHUe Tepejayuu JaHHbIX — 15 M.

dusnuecku uHrepdeiic RS-232C, ycraHaB/ivBaeMblii HA MaTePUHCKOM T1aTe KOMIBbIOTEPa,
COCTOWT U3 KabesrbHOT0 pa3beMa, MUKPOCXeMbl fipaiiBepa imHud 1 MUKpocxeMbl UART. C ee
TIOMOIIIBIO OCYII[eCTBIISIETCS yTIpaB/ieHue MpeoOpa30oBaHueM JaHHBIX U3 TIPUHSATOTO OT
KOMITbIOTepa napasienbHoro hopMara B Ioc/iefloBaTe/lbHbIN 1 HA000pOT.

KabenbHbI pa3beM CITYKUT /IS TIOACOeJUHEHUST KabeJisi, COeIMHSIIOLEr0 KOMITLIOTEP C KaKUM-
6o ycrporictBoM. CTaHAAPT MpeAro/iaraeT UCIO/b30BaHUe Pa3beMOB, UMeoIX 9 umm 25
KOHTaKTOB (CM. pucyHoK 4.1). Ha MaTepyuHCKUX T1aTaX, KakK TPaBU/IO, YCTaHOB/IEHbI /iBa

pa3beMa C JeBATbI0 KOHTAKTaMHU.
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PucyHok 1.1 — 9- u 25-koHTaKkTHbIe pasbembl RS-232C

B Tabsnurie 1.1 ormcano Ha3HaueHHe KOHTAKTOB UHTep(eiica RS-232C, a Takke mprBe/ieHbI
0003HaueHusi COOTBETCTBYIOL[MX CUTHAJIOB B @HIVIMHCKOM HallMCaHUM U TIPUHSTHIE [/IS1 UX
0003HaueHust abOpeBUATYPHI.

Ta6111/1ua 1.1 — Ha3sHaueHue BBIBOJIOB pd3b€Ma I0C/1e40BaATE/IBHOI'O ITIOPTA

9- 25- CurHan Onucandue Tun



KOHTAKTHBII KOHTAKTHBIHN
pa3beM pa3bem
1 8

2 3

3 2

4 20

5 7

6 6

7 4

8 5

9 22

CD (Carrier Detect)

RD (Receive Data)

TD (Transmit Data)

DTR (Data Terminal
Ready)

SG (Signal Ground)

DSR (Data Set Ready)

RTS (Request To Send)

CTS (Clear To Send)

RI (Ring Indicator)

OOHapyskeHHe
HeCyI[ero CUruasa

IIpyHrMaeMbie JaHHbIE

ITepenaBaemMbie faHHbIE

['oToBHOCTH TepmuHana

OO1wmii curHast

['OTOBHOCTH JJaHHBIX K
repezaue

3anpoc nepejgauu

I'oTOBHOCTH BHEIIIHETO
YCTPOUCTBA K MPUEMY

I/IH,Z[I/IKEITOP BbI30Ba

BbIBO/IA

Bxop

Bxopg

Brixon

Brixoz

Bxon

Beixop,

Bxopg

Bxop,

st oAK/TIOUeHus1 yCTpoucTB uepe3 uHtepdeiic RS-232C Heob6x0AUMO MpeAiBapUTeTbHO

OTKJTFOYaTh MIUTaHHUE.
Nurepdetic Centronics

OpHoHanpas/ieHHbIN Napasie/bHblid nHTepdelic. Vicnosnb3yeTcs /s MOAKII0YeH s
reyararolux ycTpoicTs. Centronics COEP>KUT Crieljia/ibHble CUTHa/IbHbIE JIUHUH,
TipeJiHa3HaueHHbIe [I7ist OTIpe/ie/IeHUs] COCTOSTHUS TTO/IK/TFOUeHHBIX YCTPOMCTB.

CkopoCTb Tepesiauy JaHHbIX MOXKeT BapbUPOBAThCS U flocTturath 1,2 Mbur/c. [InHa

COeITMHUTE/TBHOTO Kabesisi He 10/DKHA MPeBbIIaTh 3-X MEeTPOB.

Pa3wem uHTepdetica umeeT 25 KOHTaKTOB (pUCYHOK 1.2). Ha3HaueHWe KOHTAaKTOB OIMKCAHO B

Tabsure 1.2.



PucyHok 1.2 — Pa3bem uHTepdetica Centronics Ha Kabesie 1 MaTepUHCKOM Ij1aTe
Tabmwria 1.2 — Ha3HaueHre KOHTaKTOB pa3beMa uHTep(detica Centronics

KonTtakt Cursan

1 Strobe
2 Data bit 0
3 Data bit 1
4 Data bit 2
5 Data bit 3
6 Data bit 4
7 Data bit 5
8 Data bit 6
9 Data bit 7
10 Acknowledge
(ACK)

Ha3snaueHnue

CurHas CHHXPOHU3AL[|H Tlepe/iauu JaHHbIX. CITyXKUT [171sT
obecrieyeHst OZJHOBPEMEHHOCTH BOCIIPUSITHSI IPUHUMAFOLIIM
yCTPOMCTBOM BCex OMT mepejaBaeMoro OaiitTa. AKTUBHBIN yPOBEHb —

«0»

[TepeoIii OUT TTpeiaBaeMoro Oaiita

Vimnyibc, MOATBEP>K AL YCIeLIHbIN TIpHeM TepeJjaHHoro OaiiTa

YCTPOMCTBOM (3arpoc Ha MepechlIKy Caeayroiero baira).
AKTUBHBIN ypoBeHb — «0»



11

12

13

14

15

16

17

18-25

Busy

Paper End
(PE)

Select
(SLCT)

Auto Feed

Error

Init

Select in
(SLCT IN)

Ground
(GND)

YcTpoicTBO 3aHATO (He TOTOBO K NpreMy MH(OpMaln). AKTUBHBIN
ypoBeHb — «1»

Jloruueckast «1» Ha 3TOM JIMHUM CBU/IETETLCTBYET O HEOOXOJUMOCTH
3arpaBKH B TIPUHTEp Oymaru

[TpuHTEp OTK/IOUeH. AKTUBHBIM YPOBeHb — «1»

VHCTpYKILYSI TIPUHTEPY aBTOMAaTUUeCKH TIPOH3BOAUTD ITePeBo/]
CTPOKH Y BO3BpAT KapeTKH! IMPU JOCTH)KEHUU KOHLIA OuepeHOM
CTOKHU. AKTUBHBIN YPOBEHb — «0»

CeuieTenbCTBYeT 00 olbKe, BO3HUKIIEH TIPU paboTe MpUHTepa
(koHumach 6ymara, 6bl1a OTKpBITA KPBIIIKA KOXKYyXa U T.J.).
AKTHBHBIV ypoBeHb — «0»

Vaunnyanu3anys npyuHTepa (yCTaHOBKA MapaMeTpPOB, UCTIOIb3yeMbIX
TI0 YMOJTYaHHIO, TIOATOTOBKA K paboTe). AKTUBHBIN ypOBeHb — «0»

Bri6op nipuHTepa. I1py akTHBHOM YpPOBHE Ha 3TOM JIMHWUU TTPUHTEP
He pearvpyeT Ha CUTHaJIbl, ITIOCTYTArOLUe 110 JPYTUM JIMHUSM.
AKTHBHBIV ypoBeHb — «0»

3azemsstroLuii (001MiA) TPOBOZ,

71 IOAKMIOUeHHsT YCTPOUCTB uepe3 uHTepdeiic Centronics HE0OX0AUMO MTPeBapPUTE/IEHO
OTKJIOUaTh MUTaHKe.
Wutepdeiic USB

[IByHarpaBieHHbI TIOC/eloBaTe/IbHbIN UHTepdeiic. [IpeaHa3HaueH AJis TOJK/TI0UeHUs
pa3/inuHbIX nepudepuitHbix ycrpoicts K I1K. ITo3BossieT mpou3BouTh 06MeH nHdopMaleil Ha
Tpex ckopocTsx (cnemudukarus USB 2.0): Huskasi ckopocTs (Low Speed — LS) — 1,5 Mout/c;
niosiHasi ckopocThb (Full Speed — FS) — 12 M6wut/c; Beicokasi ckopocth (High Speed — HS) — 480
Mobwrt/c. B crietfudukanuu USB 3.0 — 1o 4,8 I'6uT/c.

st moakmoueHust ieprudepruitHBIX YCTPOHCTB UCTIONB3yeTCs 4->KUMbHbBIN Kabeslb (PUCYHOK
1.3): 1 — nuranue +5 B, 2,3 — curHasbHble TIpoBo/ia D+ 1 D-(BuTas mapa A/is repefauu



JTAHHBIX), 4 — OOLIHI TTPOBO/I.

il'ig:igimiw
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PucyHok 1.3 — Pa3bem uHTepdeiica USB

Unrepdeiic USB coemunsier mexay coboit xoct (host) u ycrpoiictBa. X0oCT HaX0UTCSl BHYTPH
1K u yripaBnsier pabotoii Bcero uHTepdeiica. /151 Toro urobel k ogHomy nopty USB MoxHO
ObUIO MOK/TFOYATh O0JIee OZJHOTO YCTPOMCTBA, MPUMEHSIIOTCS KOHI[eHTpaTophl — Xaob! (hub).
Takum 06pa3oM K 0[HOMY KOHTpOJiiepy ImHbI USB MOKHO TI0/1COeIMHUTE /10 127 yCTPOWCTB
yepes3 LIeN0UKy KOHLIeHTPaTOPOB.

KopheBoii xab (root hub) HaxoauUTCsi BHYTPY KOMITbIOTEPA Y MOAK/IIOUEH HeloCpeCTBEHHO K
XOCTY.

B untepdeiice USB ucnosnb3yeTcs crielidanbHbIM TepMUH "(QyHKLMA" — 3TO JIOTUUECKH
3aKOHUEHHOe YCTPOMCTBO, BHITIO/HSOLee KaKyo-m1bo cretydryeckyto ¢hyHKUuro. Tomomorus
uHTepdeiica USB no pucyHky 1.4 nipeicrasisier coboii Habop u3 7 ypoBHetli (tier): Ha mepeoM
YPOBHe HaXOJUTCSl XOCT U KOPHEeBOM xab, a Ha rocsiejHeM — TOMbKO (PyHKLIMK.

KoeT- XocT

: YpopeHE 1
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xal :

Xag |
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................................... v

PucyHok 1.4 — Tonosnoruss USB
Y CTpOCTBO, B COCTaB KOTOPOT'O BXOAUT Xab U 0[jHAa WJTK HECKOIbKO (PYHKIIMHM, Ha3bIBAaeTCs
coctaBHbIM (compaund device).

Bce nepegaun faHHbIX M0 MHTepGeNCYy UHULMUPYIOTCS XOCTOM. /laHHbIe Tiepe/iatoTcs B BUle
nakeToB. B untepdetice USB ucnonb3yeTcss HECKOMBKO pa3HOBUAHOCTEH MaKeTOB:

- nMakeT-Tipu3HaK (token paket) ornvchbiBaeT THI U HarlpaB/ieHUe TiepeJjaun JaHHbIX, afpec
yCTPOMCTBA U MOPSAKOBLIM HOMep KoHeuHoU Touku (KT - agpecyemasi uacte USB-ycTpoiicTBa);



TakeT-Tpu3HaKK ObIBatoT Heckombkux tumos: IN, OUT, SOF, SETUP;
- maket ¢ AaHHbIMU (data packet) cofiep>KuT nepefiaBaembie JaHHBIE;

- maket cornacoBanus (handshake packet) mpegHasHaueH /17151 COOOIIIEHUS O pe3yJbTaTax
Nepechbl/IKK JaHHBIX; TTaKeThl COracoBaHus ObIBarOT HeckobKux TuroB: ACK, NAK, STALL.

Takum oOpa3oM, KaXk/iasi TpaH3aKI[|si COCTOUT U3 Tpex ¢a3: (pa3a mepejauu rakeTa-nprU3HAKa,
¢aza nepesauu JaHHBIX U (ha3a COTIACOBAHMSI.

[nst noaxmouenusi ycrpoiictB K USB pa3beMy He TpebyeTcst OTK/IHOUATh MHMTaHUe KOMITLIOTepa,
HO JI7Isl OTK/TFOUeHUsI HEKOTOPBIX YCTPOUCTB (Harmpumep, (/Is1i-TiaMsITH) HeoOX0JuMo
T0JTb30BaThCsl BCTPOEHHOM B OTePALIMOHHYI0 CUCTeMy (yHKLMel «be3omacHoe OTK/IOUeHre,
yTOOBI M30€)KaTh BBIXOZIA U3 CTPOSI YCTPOMCTRA.

3apaHusA /1A NPaKTHUeCcKoi padoTsbl

CocTtaBuTh Tab/UIy CPaBHUTETBHON XapaKTePUCTUKY BUIOB UHTeP(]elicoB.

Tabsurja 1.3 — CpaBHeHUe TTPOBOAHBIX UHTEP(eiicoB

OcobeHHocTH
HavmeHoBaHnue Pasbem HasHnauenwe CxkopocTtb

TMO/K/TFOYeHUS
RS-232C
Centronics
USB

KoHTpo/1bHEIE BOIPOCHI
1 Yem oTnMuaroTcs ocsefioBatesibHble U NapasesbHble UHTepdeicsl? B yeM 0CTOMHCTBA U
HeJ0CTaTKu KaKJ0ro Buzja?

2 CKOJIbKO JIMHUM UCTIOJB3YeTCs [I/1s riepefiaul COOCTBEHHO JJaHHBIX B UHTepdeiice RS-232 u
CKOMbKO B uHTepdetice Centronics?

3 Ha3zoBuTe 1 oxapakTepu3syiTe (ha3bl TpaH3aKIuM B MHTepdetice USB?
4 Kakyto ¢yHKIMIO BBINOMHSIET XOCT B uHTepdelice USB?

5 3aueM HeOOXOIUMO OTK/TIOUATh TTUTAHUE TPH MO/ICOeJUHEHUH YCTPOUCTB Yepe3 UHTepdech
RS-232 u Centronics?



IIpakTHueckas padora 2
OnTUMH3ALHA U TECTHPOBAHNUE ONIEPAaTUBHON MaMATH.
Ileab pabombl.

Pabota COAEP>XXUT CBeleHHUs 10 YCTAHOBKE U MOJEePHU3dLIUN MOAynEﬁ OHepaTHBHOﬁ MaMsATH.
U;EJ'IBI-O pa60TI:I AB/IAETCA objierueHue y4daluMcCsa OCBO€HKWA OCHOBHBIX MPHUHLUIIOB YCTAHOBKH
MO,Z[yTIEﬁ MMaMATHU Ha CUCTEMHYIO IV/IaTy KOMITBIOTEpA.

B pe3y/ibTaTe ydalquecsa 4OJ/KHBI 3HATh:

OCHOBHbIe MOJUGUKALIMM MO/y/Iel TaMsTH, UX OTJIMUKe JPYT OT ApYra;
OCHOBHbIe XapaKTePUCTUKU (TTapameTphl) MOAy/iel NaMsiTH;
TpaBuU/ia YCTAaHOBKK MOZYJIel MaMsTH Ha CUCTeMHYIO TIIaTy
B pesynbrare yuaiyecsi J0/KHbl YMeTb:
0
NIPaBU/IbLHO YCTaHAaB/IUBATh MO/YJ/Ib TAaMSTH Ha CUCTEMHYIO IIaTy.

3adaHue.

1. O3HaKOMHTBCS U TIOMYYUTb HABBIKK PabOTHI TI0 YCTAaHOBKE M MO/IepHU3ALIMN MOy el
orepaTUBHOM MaMSITH.

2. O3HaKOMUTbCS U TOJIYYUTh HaBBIKU M3MepeHre ObICTPO/ieliCTBYSI OTlePaTUBHOW MTAMSITH C
TIOMOIIBIO TECTOBBIX IIPOrPaMM.

Teopemuueckas uacmb
3.1 O0mue cBeieHUsA

OneparuBHasi mamMsTh (pUCYHOK 3.1) — 3T0 pabouasi 06/1acTh 151 TIpoLjeccopa KomrbioTepa. B Hel
BO BpeMsi pabOThI XpaHATCS MTPOTrPaMMBbl U IaHHbIE, KOTOPbIe COXPAHSIFOTCS B HEl TOJIBKO TIPU
BK/IFOUEeHHOM KOMIIbIOTepe WM [0 Ha’kaTusi KHOMKKU Reset. [ToaToMy mepe/; BbIK/IFOUeHeM
KOMITbIOTepa BCe JJaHHbIe, IT0/[BEPrHyThIe M3MeHeHUsIM BO BpeMsi paboThl, HE0OX0IUMO
COXpaHsTh Ha 3allOMHHalolLLee YCTPOUCTBO (HarpuMep BUHYecTep). [Ipy HOBOM BK/TFOUEHUH
MIUTaHWsI COXpaHeHHast MH(OpMalvsi BHOBb MOKET OBbITh 3arpy>keHa B TIaMSITh.




Pucynok 3.1 Mopyb oniepaTUBHOM MaMsTU

[TamsATh, NprMeHsieMast /11 BpeMEeHHOI'0 XpaHeHUs] UHCTPYKLIMU U JaHHBIX B KOMITbIOTEPHOU
cucteMe, nosyuuna Ha3BaHue RAM (Random Access Memory — namsiTe C MpOU3BOJILHOU
BBIOODKOI1), TOTOMY UTO OOpalljeHre POUCXO/UT B JIF0O0 MOMEHT BpeMeHH K IMPOU3BOJIBHO
BbIOpaHHOM siyelike. [1aMsTh 3TOTO KJlacca ropasensieTcsi Ha /iBa THTA — MaMsTh C
muHamuyeckoit (Dynamic RAM, DRAM) u cratuueckoii (Static RAM, SDRAM) BbIOOpKOIA.

B MMepCOHA/IBHBIX KOMITBIOTEPDAX MCIIO/IB3YeTCA C/ieYIoIre TUIIbI MaMATHU:

DRAM - Juuamuueckas namsimp. 11lupoko rcrionb3oBancs B [1K cemeiictBa 386 u 486, a Tak
JKe TiepBbIX MoKoJieHusix Pentium. Ha ceroiHsIIHMIT MOMEHT CaMblii Me/IJIeHHbIW TUI MMaMsITH.

EDO DRAM - §IBnisiiacb OCHOBHOM /17151 TIePCOHATbHBIX KOMIIBIOTEPOB C MpoljeccopoM Pentium.
IIpexcraBnsieT coboii mamsaTh THa DRAM ¢ paciiMpeHHbIMUA BO3MOXXHOCTSIMH BbIBOJa. [TaMATh
sToro Tura paborasa Ha yactoTe WKHLI He 6osiee 66 MI'LI. Bpems focTtyna K gaHHbIM: OT 50 710
70 Hc. B HacTos1ee BpeMsl 3TH MOJY/IM NAaMSITU UCII0J/Ib3YIOTCS JJ/1s1 MOZlepHU3aL[i BCTPOEHHOM
MaMATh Ha HEKOTOPBIX MO/Ie/ISIX BHELIHUX YCTPOWCTB (HAarpruMep, Jia3epHbIX NPUHTEpax)

SDRAM - B HacTos11jee BpeMsi OHU UCIIO/Ib3YIOTCS B COBPEMEHHbBIX KOMIIbIOTePax C
nipouieccopamu Pentium II/III. TTamsiTh 3TOTO THIA 3HauUMTENBEHO ObIcTpee EDO — Bpemst ocTyTia
K ZIAaHHBIM OT 6 710 9 Hc. TTpomnyckHasi cioco6HOCTh oT 256 10 1000 Mbaiit/c. 3T Moy v
paboTaroT Ha yacToTe crcTeMHOM mMHbI 66, 100 1 133 MI'1.

DDR SDRAM - Y nyuiiienHas Moaudukaius namsastu SDRAM. Bpewms focTymna K JaHHBIM 5-6
Hc. ITponyckHasi ciocobHOCTh — /10 2,5 I'0aiiT. [Toaaep)krBaeMasi YaCTOTa CUCTEMHOM IITUHBI 10
700 MI'n.

RDRAM — Tun naMsaTH pa3paboTaHHbBIH /1/1s IEPCOHATBHBIX KOMITBIOTEPOB C TPOLIECCOPOM
Pentium 4. IToagepsxuBaeT pabouyto yactoty muHsI 0 800 MI'L]. Bpems gocTyria K AaHHBIM
cocraBssieT 4 Hc. CKOPOCTD Tepefiauu JaHHBIX Ao 6 ['GaiiT/c.

B coBpeMeHHBIX KOMITbIOTEPAX BMECTO OT/Ie/TbHBIX MUKPOCXeM TaMsITH UCTIOMb3YHOTCS MOAY/TH
namsatu. SIMM (Single In Memory Module ), DIMM (Dual In Line Memory Module) 1 RIMM
(Rambus In Line Memory Module), npezcrapisitoiije co6oii HeOoJIbIIMe TIIaThl, KOTOpPhIe
yCTaHaBJ/IMBAIOTCS B CrielMa/ibHble pa3beMbl Ha CUCTeMHOM T1aTe WK Tiate nmamMsiti. OT/enbHbIe
MHUKDPOCXeMbI TaK MPUTIAsiHbI K I171aTe MOJYJIsl, UTO BBITIAsITh U 3aMeHUTh UX MPaKTHUeCKH
HEBO3MOXXHO. [Tpu mosiB/IeHUM HEMCITPABHOCTU 3aMeHsIeTCsI BeCh MO /Ib.

Mopymu SIMM wusrorasnusarorcs 30 win 72-KoHTakTHbIe. [IepBbie M3 HUX MeHbLLIe 110
pa3mepam. 30-u KOHTaKTHbIe MOAY/ M SIMM uCnonb30Ba/IMCh B KOMITBIOTEPAX C MPOLIeCCOpPaMU
386 u 486. 72-X KOHTaKTHbIe MOZY/IM (PUCYHOK 3.2) IPUMEHSIUCH C TipoLjeccopamu Pentium. B
HaCTosALee BpeMs JaHHble MO/yJ/I IIPAKTUUYeCKH He UCTIO/b3YHTCS B COBPEMEHHBIX
KOMITbIOTE@PHBIX CUCTeMax.
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PucyHoK 3.2 72-X KOHTaKTHbIM MOAy/ b namsati SIMM

[TosTomy B HOBBIX crcTemax ¢ nporeccopamu Pentium II/III ucrions3yrorcst 168-KoHTaKTHbIE
Moayau DIMM (pucyHok 7.3). B HacTosiiee Bpemst asisi namsiti DIMM SDRAM gelicTByrOT
cnerudukaru PC100 u PC133, rae 1iudpbl 0003HaUarOT YaCTOTy CUHXPOHU3ALUH, TIPH KOTOPOH
rapaHTHPOBaHbI pab0TOCIIOCOOHOCTS.
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Pucynok 3.3 168-u koHTakTHBIM MOAY/Ib TaMAaTi DIMM ¢ mukpocxemamu SDRAM

B cucremax ¢ nporjeccopom Pentium IV 1mpoko ucnonb3yercs Moaudukaius moayssi DIMM —
184-x konTakTHBI MoAy b DDR SDRAM (Double Data Rate SDRAM) co crnietiudukarmeit
PC2100 wm PC2700, koTopble paboTatOT Ha YacToTe IIMHbI Oosiee 266MTI'11. Moaynu DDR
SDRAM umeroT Takue e pasMmepsl, Kak ¥ MoAyau DIMM, ofHakKo € CylLjeCTBYIOLUMU
pasbemamMu DIMM 0OHM NOTHOCTBIO HE COBMECTUMBI.
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Pucynok 3.4 184-x KoHTaKTHBIM Moyb amsaTi DDR SDRAM

HoBoti pa3paboTKO# MaMsITH [171s1 KOMIIBIOTEPHBIX CUCTEM sIBJIsieTcsl TexHomoruss Rambus DRAM,
KOTOPBIN MCIOJIb3yeTCs IPY NPOM3BOACTBe MoAy/el namatid RIMM (pucyHok 3.5 ). laHHbIe
MO/TyJTH MOTYT paboTaThk Ha yactote 800MI 1.
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PucyHok 3.5 184-x KOHTaKTHBIN MoAy/Ib namsiTu RIMM
3.2 Cnenu¢yKauy ¥ XapakKTepyuCTHKH ONepaTHBHON MaMATH

3.2.1 Cnenuduxaiuy onepaTuBHON NaMATH

CraHzapThl Ha OMepaTUBHYO MaMsATh yCTaHaBauBaroTcs accouyanueii JEDEC, kotopas
ycTaHaB/IMBaeT Habop TpeGOBaHUiT K MOAY/ISIM TIaMSITH /IJIsi TapaHTUPOBAHHOTO 0becrieueHust Ux
paboThI B TpeOyeMbIX yC/IoBUsIX. PersiaMeHTHpyeTCs [jiHa MPOBOJHUKOB B MO/IyJIe TIaMsITH,
LIMPUHA JOPOKEK U PaCCTOSTHUE MeXKAYy HUMH, 3JIeKTPUUeCKUe U Ipyrue rapameTpsl. B
HacTosiiee BpeMs Ajis namsatd SDRAM geiictByrot crietudukanyyu PC100 u PC133, rae uudpsl
03HAYalT YaCTOTYy CUHXPOHHW3AL[UH, TIPU KOTOPOU rapaHTUpOBaHa paboTocrnocobHOCTh. s
Mozysied namsit DDR nipuHSTO 0003HavaTh crieli(UKAI[|IO TI0 YaCTOTe Tepejauu JaHHBIX
(narrpumep PC200 v PC333) wm 110 nporyckHoi criocobnocty — PC2100, PC 2700



(u3mepsieTcst B Mbaiit/c).

3.2.2 XapaKTepUCTUKH ONlePAaTUBHON MAMATH.

Bbicmpoodelicmeue namsamu

BricTpozieiicTBHe onepaTUBHOM MaMsTH U ero 3()(HeKTUBHOCTh BbIPA’KaeTCsl CIeAYIOMMU
XapaKTepUCTUKaMU: BPEMEHEM [IOCTYIa K JJAHHBIM U MaKCUMasbHasi paboyast 4acTOTa IIHHBIL.

Bpemsi mocTyria Mukpocxem namsté Kojiebsetcs oT 4 o 200 He. (1HC — 3To BpeMmsi, 3a KOTOpoe
cBeT npeogosieeT pacctosiHve B 30 cM.) [Ipu 3aMeHe HEUCIIPaBHOTO MOAYJISl /I MUKPOCXEeMbI
TaMsITA HOBBIM 371eMeHT JJ0/KeH OBbITh TaKOTo >Ke THIIa, a ero BpeMsi AOCTYyTa JO/DKHO ObITh
MeHbIlIe WJTH PaBHO BDEMEHH JIOCTYTIa 3aMeHsieMoro Mo/iyJist. TakuM o0pa3oMm, 3aMeHSFoIII
3JIEMEHT MOKET UMeThb U O0Jiee BLICOKOe OBICTPOZIeHCTBYE.

Pecenepayusa 0anHbix

1711 UCK/TIOUeHUsl yTPaThl JaHHBIX TIePUOIUUeCKH TIPOU3BOSTCS LIUK/IbI pereHepaljuy JaHHbBIX C
onpejeeHHOW YaCTOTOM.

KoHnmposab uemHocmu

Panee 151 Bcex Mo/iysie MaMsiTU PUMEHSIJICS KOHTPOJ/Ib UeTHOCTH C LIeJIbI0 TIPOBEPKU
JIOCTOBEPHOCTH MHGbOpMariuu. [jist 3Toro mpu 3amucy 6aiiTa BBIUUCISIETCS CyMMa 10 MOZYJTiO 2
BCeX UH(OPMAIIMOHHBIX OUTOB U pe3y/bTaT 3alkChIBaeTCs KaK JAOTIO/THUTE/IbHBIN KOHTPOLHBIN
pa3psiz. [Ipu ureHUMn OMTa CHOBA BBIUMC/ISIETCSI KOHTPOJIBHBIN pa3psii U CPAaBHUBAETCS C
MOJTyYeHHbIM paHee.

Koppekyus owiubok

Brisinenne u koppekius ommb6ok (ECC — Error Checking and Correction) — 3T0 crielianbHbIN
aJICOPUTM, KOTOPbIY 3aMeHW/T KOHTPOJIb UeTHOCTU B COBPeMEeHHBIX MOAY/IsIX MaMsaTh. Kaxkzabiit
OUT aHHBIX BKJ/IFOUaeTcsi 6osiee ueM B OZHY KOHTPOJIBHYIO CYMMY, ITO3TOMY TPH BO3HUKHOBEHUH
B HEM OIIMOKK MOXXHO BOCCTAaHOBUTB a/ipeC ¥ UCTIPAaBUTh
cboinbIi 6uT. [Tpu cboe B ABYX u Oosee butax ourmbKa U
(buKcupyeTcsi, HO He UCTIPaBJISIeTCS.

3.3 MapkupoBKa onepaTUBHOU NaMATH

[Tpu pruo6peTeHHH MOyJIs TTaMSITH He0OX0AUMO 0OpaIlaTh
BHMMaHWe Ha ero MapKHUPOBKY. Kopryc MUKpOCXeMbl 1
MO/Iy/Tb TTaMSITH BCeT/la UMEeIOT CTielidanbHble 0003HaueHwUs,
BK/IIOYAOII[e HAUMEeHOBaHWe 1 3HaK (PUPMbI U3TOTOBUTEIS,
JlaTy BBINYCKa, CrielidanbHbId KoJ (PUCYHOK 3.6).

Fucyrown 7.6 .
Maprupoera sodyred narsm MapKupoBKa MOJyJIei IaMsITH TeCHO CBsi3aHa C



0COOEHHOCTSIMM UX TeXHOJIOTHUH TIPOM3BO/CTBA U TeCTUPOBaHUs. Bce nmpou3BejeHHbIE
MHUKDPOCXeMBbI J1efIsiTCsl Ha TpU Knacca: A, B u C — B nmopsi/ike MOHWKEHUsI pe3y/IbTaToOB.

Krnacc A — roToBble MUKPOCXEMBI, MPOIIIE/IINE TIOTHBIN LUK/ TECTUPOBAHKS, KOTOPbIE
rapaHTHPOBAaHHO PabOTalOT B COOTBETCTBUU C 3asIBJIEHHBIMHM XapaKTEPUCTUKAMU U UMEIOT
CYIIIeCTBEHHBIH 3arac 1o rmapamerpaMm. OHM TakKe U CaMble JJOPOTHe, TIOCKOJIbKY FapaHTHPYIOT
paboTy B MOOBIX YC/IOBHUSIX.

Krnacc B — rapaHTMpoBaHO OTBEYalOT 3a/laHHbIM [1apamMeTpaM, HO UMEIOT MEeHbILNH «3arac
IIPOYHOCTU»

Knacc C — mMozyiu mamMsiTi ¢ HebosbIMu fleheKTaMu, Ha 3Tarle TeCTHUPOBaHUs KOTOPBIX ObLIH
BbISIB/IEHBI OIIMOKHU. [JaHHBIE MO/ MOTYT OBICTPO M XOPOIIIO paboTaTh B «JOMAIITHHAX»
cucTeMax, HO MCII0/Ib30BaTh UX B CUCTeMaX, e TpeOyeTcst BbICOKasi HaZIe)KHOCTh — He
pPeKOMeH/yeTCsl.

Cy1iecTByeT elle OfiHa TPYyTIIa MOAY/el TTaMsITH, YUITbl KOTOPOI BOOOILe He TeCTHPOBAJHCh
NIPOM3BO/IUTE/IEM Ha CKOPOCTh U HaJIeXKHOCTb. JTO CaMble HU3KHe 110 CTOMMOCTH MOJY/IH
OTepaTUBHOM MaMsATH. 3aUacTylO Ha [JaHHbIX MOJY/ISIX HA MapKUPOBKe He yKa3biBaeTcs (prpma
TIPOU3BO/INTETb, MO0 MapKUPOBKAa OTCYTCTBYeT. CTabuIbHOCTh paboThl TAKUX MOZYJIed MaMsiTu
BbI3bIBaeT OOJIbILIE COMHEHHUSI.

3.4 YcraHoBKa Mojy/1e¥ IaMATH

HpI/I YCTaHOBKE U Y[ d/IEHUU I1aMATHU BO3MOXXHEBI C/IeJyroIire HPOGHEMLII

o

HAKOILJIEHHE 3/IEKTPOCTATHYECKUX 3apsA/0B,
o

MnoBpexaeHre BbIBOJOB MHUKPOCXeM;
o

HelpaBW/IbHAA YCTaHOBKA MO,E[}/']'IGI‘/JI;

YroObI 1pejOTBPATUTh HAKOTUIEHHE 37IeKTPOCTaTUUYeCKUX 3apsiJOB MPU yCTaHOBKe MUKPOCXeM
MaMsITH, He HaZleBaiiTe OZIe)KAY U3 CHHTeTUUECKUX TKaHel Wv 00yBb Ha KOXKaHOM TI0/J0IIIBe.
Y nanuTe Bce HaKOIJIEHHbIE CTaTUCTUUECKUE 3apsi/ibl, MPUKOCHYBILIKCH K KOPIYCY CUCTEMBI [10
Hauasia paboThl, WK OJieHbTe Crielua/bHbIA OpacieT.

Kaxzast MUKpocxema (W1 MOJY/b) TIaMSITH A0JKHA OBITh YCTAaHOBJIEHA COOTBETCTBYIOIIUM
obpasom. Ha oHOM KOHIL{e MUKPOCXeMbI IMeeTCsl MapKUPOBKa. DTO MOXeT OBbITh BbIpe3, KpyrJoe
yriy06sieHre Wid U TO U ipyroe. ['He3/10 MUKPOCXeMbl MOXKeT UMeTh COOTBETCTBYIOLIYIO
MapKUpoBKY. OpueHTalusi Bbipe3a yKa3blBaeT I0JI0)KeHHe [1ePBOro BbIBO/Ia MUKPOCXEMBI.

3.4.1 YcTraHoBKa Moay./en namaru SIMM
1.

BrIKTI0UnTE NMUTaHKE KOMIIbIOTE€pa U OTCOeANHHTE CceTeBOM ILIHYDP.



Bosbmute Moysie SIMM 3a BepXHUE Kpal IJ1aThl U 110/}, HeOOJIBIIIAM YTJIOM OCTOPO’KHO
BCTaBbTe MUKPOCXEMY B THE37I0.

3.
Ybeaurech, uTO KaXk/[bli BLIBOZ, COBMA/I C OTBEPCTHEM pa3bheMa, a 3aTeM Ha/laB/IMBalTe Ha
MHKPOCXeMY JBYMsI OO/BIITMMHU Ta/IbLaMH [I0 TeX TI0p, TT0Ka OHA MOJTHOCThIO He BOM/IET B
pas3beMm.

4,

HayiaBuB Ha Kpasi MOly/Isl, YCTaHOBHTE ero BepTHUKa/lIbHO (pUCYHOK 3.7). I1pu aTOM
cpabaTbiBaeT MeXaHH3M (PUKCAIIUM MOAY/S (PUCYHOK 3.8).

Mo xaris 3.0 Puincayin sodyea SIMM

Buucyror 7.7
Yomurnosra rsoovas STMM

OpuenTanus moayast SIMM onpefensieTcst BbIpe30M, pacIioioXKeHHBIM TOJIBKO C OJHOM CTOPOHBI
MozyJisl. B rHe3/ie ecTb BBICTYTI, KOTOPBIN [JO/DKEH COBIACTb C BbIPE30M Ha O/HOW CTOPOHE
SIMM. Bnarozjapsi BEICTYTy YCTaHOBUTB MOAY/Mb SIMM «Hao60pOT» MOYKHO TOJIBKO B C/Tydae
NOBPEeJKJeHNs THe3a

3.4.2 YcranoBka moayiaern DIMM u RIMM

Mopymu DIMM ycraHaBiuBarth Jjierue, yem Moayau SIMM.

[MTogo6HO Mukpocxemam SIMM, mukpocxembl DIMM nMerOT 10 KpasiM KJTFOUH-BBIPe3bl, KOTOPbIe
CMeIIeHbI OT LIEHTPA TakK, YTOObl MUKPOCXeMbI MOTJ/IU ObITh OZJHO3HAYHO OPUEHTHPOBAHBI.
1.
BoIk/r0unTeE NMTaHUE KOMITbIOTEpPA U OTCOEJUHUTE CeTeBOM LLIHYP.

YcraHoBuTte MOAYJIb B THE3J0 B BE€PTUKA/IbHOM I10/I0’KEHWH.

HapaBute Ha BepxHee peOpO MOAY/Is TIaMSITH, TaK, YTOOBI OH IJIOTHO BOLLEJ B THE3/0 U
COMKHYJ/IUCh 3allje/Ki, (PUKCUpYIolliie MOAYJ/Ib B THe3/e. 3aienki DIMM HaxogsTcs B
TIPUKaTOM COCTOSIHUM, KOI'Zla MOZYJIb BCTaBJIeH B CJIOT, U OTKUHYThI B CTOPOHBI, KOrJa
MOZYJIb BLIHYT (PUCYHOK 3.9)



Mogyme DIML

Dmcaropet Moy DI

THes go mogyma manerre DI

Pucynok 3.9 YcranoBka moayJis namsitu DIMM

[nst Toro, uTo6BI U3BIeUL MOAY/ L DIMM U3 coTa, HY)KHO OTKaTh 3allle/IKA HapyXKy (¥ BHU3), U
MOJY/Ib BbITaTKUBAeTCS U3 CJIOTa.

Eciu Mopynb He pockasnb3blBaeT JIeTKO B pa3beM U 3aTeM He (PMKCUPYeTCsl Ha CBOeM MecTe,
3HAUUT, OH HellpaBU/IbHO OPUEHTUPOBAHNY He BBIPOBHEH. EC/M K MOZy/Tt0 IPUTIOXKUTh
3HauUTe/IbHbIe YCU/IMS, MOXKHO CJIOMaTh MOZY/b WX pa3beM. Ecin ciiomaHbl 3aKUMBI pa3bema,
naMsITh He Oy/leT ycTaHOB/IeHa Ha CBOeM MecTe. B 3Tom ciyuae BO3MOXXHBI COOM TTaMSITH.

Ilpakmuueckas uacmeo.
1.
Xop paboThl.

[IpoBectu TecTHpoBaHMWe ONepaTUBHOU MMaMATH C MOMOIIBI0 Memtest86 3.5(umm
VICTIO0/Ib30BaB JPYTYI0 YTUUTY)

2. TIpoTtokos paboter Nel. Omipe/iesieHrie OCHOBHBIX XapaKTEePUCTHK OTePaTUBHOW TTaMSITH.

3. ITpotokos paboter Ne2. CpaBHUTe/TbHAs XapaKTePUCTHKA OTIePAaTUBHOU TTAMSTH
ITpoTokos paboThl Nel

OHPEAEJIEHI/IE OCHOBHBIX XdPdKTE€PUCTUK OHepaTHBHOﬁ IIaMATH

Tun mamsitu ~ Pabouas paspsagHOCTb Bpewms Bpemsa IIpornyckHas
yacroTa Jocryna pabouero CI1I0COOHOCTB
LIMKJIa



TMO/ICUMTATh MaKCUMAaJTbHO JOCTHKUMYIO TIPOIYCKHYIO CITIOCOOHOCTD TIpH 00paboTKe 3aBUCHMBIX
JAHHBIX MOYKHO WCTIONB3YS ISl 3TOTO CJ/IeYIOLIYI0 (GOpMYyJIy:

N
- T*8%1.024

C

31eck: C - mporyckHas criocobHocTh (Merabaiit/c), N - pa3psgHocty iamsté (6ut), T - mostHoe
BpeMmsi IoCTyTa (HC.)

ITpoTokos paboThl Ne2

CpaBHuUTe/IbHAs XapaKTepUCTHKa ONepaTUBHOM MaMsATH

Tun mamatu  Pabouas Pa3psifHOCTh Bpewmst Bpewms [IponyckHas
yacrora JIOCTYyTIa pabouero CTIIOCOOHOCTH
LIMKJIa

IlpakTHueckasi pabora 3

TecTUpoBaHHe U HACTPOMKA )KECTKHX /JUCKOB.
Ilesb paboThI: U3yUUTh YCTPOUCTBO, pabOTY M XapaKTEPUCTHKH YKECTKUX JHUCKOB.
CryzeHT f0o/KeH
YMeTh:
- OCYILIeCTBJIATh YCTaHOBKY U KOH(UTypHpOBaHUe MepCOHaIbHBIX KOMITbIOTEPOB U
MoAIKt0UeHue TepudepuHbIX YCTPONCTB;
3HaTb:
- K/1accuuUKaruio, ob1iye MPUHLIUIIBI TIOCTPOeHHs U U3nueckre OCHOBBI PAOOTEI
nepuQepuiiHbIX YCTPOWCTB;
- criocoOBI TTOIK/TFOUEHUST CTaHAAPTHBIX M HeCTaHJapTHBIX repudepuiiHbix yerpoicts (TTY).
Kparkue TeopeTnueckue U yueOHO-MeToJuUeCKHe MaTepHaIbl M0 TeMe MPaKTHYeCKOH
padoThI
NHudopmariys Ha )KeCTKUX MCKaX 3aryChiBaeTCsl HA MarHUTHBIN C/I0M [IUCKA, CLeIaHHOTO U3
JKeCTKOT0 MaTepuarna, uaile Bcero ajtoMuHus (otcrofa HazBaHue Hard disk). B kopmyce u3
TIPeCCOBAHHOTO aTFOMUHUST 00beJMHEHBI TaKHe 37IeMeHThI )KeCTKOTO JMCKa KaK YIPaB/IsFOIUN
JIBUTaTesb, HOCUTe/b MH(MOPMaLWK (IUCKU), TOJIOBKU 3alUCH/CUMTBIBAHMS 1 3JIEKTPOHHUKA.

Bnarozapsi mocTossHHOMY BpalLieHHIO TIPY KayK/I0M 00palleHry pa3roHa AMCKOB He TIPOUCXO/IHT.
BricTpoe BpailjeHWe JUCKOB MpeArio/iaraeT, UTO YCTPOMCTBO yCTAaHOB/IEHO TOIbKO BEPTHUKAIBHO
WY TOPU30HTAIbHO. MOTYT /1M JKeCTKHe JUCKU Pab0oTaTh «BHU3 rOJIOBOW», 3aBUCUT OT
KOHKDETHOUW MOJIeJTH U JIOJDKHO OBITh OTMTMCAHO B IOKYMEHTAal[UW. B COMHUTETBHBIX CTydasx
crapatoTcs uzberats mo00HOTO 1MoJoKeHust. 2KecTKue JUCKY BCer/ia J0/DKHBI HaZIe)KHO
yCTaHaB/IMBaThCs B Kopriyce [1K v He pacrionaraTbcsi og, KOCBIM YIJIOM.

Crpykrypa 6/I0KOB ¥ CrIoco0 pa3MelrieHus UX Ha HOCUTesIe Ha3bIBaeTCsl IOTMUeCKOM
opranusaruei nHpopmaruu. OHa J0/DKHa obecrieuMBaTh MUHMUMAIbHOE BpeMsl JOCTYTIa TPy



3a/laHHBIX KOHCTPYKTHUBHBIX OTPaHUYEHUsIX, YA0OCTBO 10CTyIa CO CTOPOHBI ITPOTPaMM
T10/Tb30BaTeIsl; BLICOKYHO I0CTOBEPHOCTh XpaHeHust uHGopMalu. Jlornyeckasi opraHu3aLusi
nH(OpMaLK TeCHO CBsi3aHa C KOHCTPYKTUBHBIMUA 0COOEHHOCTSIMUA HAKOTIUTEJIS.

&
WY
Hudexnchbiu  mapkep

PucyHok 3.1 — KoHCTpyKLUs ¥ Jloruyeckasi opraHvsarysi BUHUecTepa

[ KayK0ii TTIOBEPXHOCTH AUCKOB MpeAyCcMOTpeHa OZjHa MarHUuTHas rosioBka (MI').
ITepemerienve Bcex MI' BOob paguyca OCyIeCTBI/ISIeTCS OJHOBPEMEHHO C TIOMOLLIBIO
no3urioHepa (I1) (pucynok 3.1). Takum o6pa3om, 0JHOBPeMEHHO AOCTYyTHA UH(OPMALHs,
HaxOo/sALasiCs Ha pa3/IMYHbIX NTOBEPXHOCTSX AUCKOB IaKeTa, HO Ha OJJMHAKOBBIX paJinycax.
MarHuTHbIe OTIIeYaTKH, OCTaBJIeHHbIe HAa TIOBEPXHOCTH JMCKA NPU HEM3MEHHOM I0JI0)KeHUH
TOJIOBKH, 00pa3yroT JopoKKy. COBOKYITHOCTh [JOPOKEK OJJHOTO PaZiiyca Ha Pa3TUuHBIX
MOBEPXHOCTSIX MakKeTa Ha3biBaeTcs: [uanHApoMm (L1).

bioku nHpopmaLyu pacronaratoTcst BAO/b JOPOXKKH U KX MOYKHO NTPOHYMepPOBaTh TaKUM
o0pa3oM, yToOBI HOMep Ka)KZoro 610Ka COCTOSIT U3 TPeX uacTeil: HoMmepa (Wv ajgpeca)
HApa C, HoMepa MOBepXHOCTU WU ToIoBKU H 1 ropsizkoBoro Homepa 6/10ka B Ha
nopoxke. CoBokyrHOCTh HoMepoB CH oOpa3yet HoMep OopoXkkH. Takasi CTpPyKTypa ajpeca
6710Ka oTpa’kaeT 0COOEHHOCTH JJOCTyTa K MH(pOopMaryu: Bce OJIOKH OFZHOTO [UIMHZPA MOTYT
ObITh TpOUMTaHbI Oe3 repemeriieHus 6;10Ka ro/I0BOK. OOBIUHO I[WIMHAPBI HYMEPYIOT
1oc/ej0BaTe/IbHO, HAUMHAs C Hapy>KHOr0, KoTopomy npucBavBaeTcs agpec C =00 0.
[MopsigkoBbIii HOMep 6;10Ka B Ha JopoXKKe oTpefiesisieTcsi OTHOCHTETbHO Hayasia JI0POKKH,
KOTOpOe OTMeuaeTcsl MH/IeKCHbIM MapKepoM. OOBIYHO UCII0/Ib3yeTC sl eIMHCTBeHHbIM WH/AEeKCHBIN
MapKep /7151 Bcex JopoykeK. PU3nuecKy OH BBITIO/IHSETCS B BU/Ie HEKOTOPOM OTMETKHU
(Harpumep, IpOpe3u Ha Kparo O/IHOT0 U3 IMCKOB IaKeTa), 1eTeKTUPYeMOU arrapaTHbIMU
cpeZCTBaMH.

Xap dKTEPUCTHUKHU XECTKUX ONUCKOB

OCHOBHBIM KpUTEpPHEM /IJIs1 T10JIb30BaTeJIs SIB/ISIeTCSI eMKOCTb JKeCTKOTO /IMCKa, TTOKa3bIBaoLLasi,
KaKOl MaKCHMaJbHbI 00BeM JJaHHBIX MOXKeT ObITh 3aIvcaH Ha HOCUTe/b. bobIMHCTBO hripm
TPOM3BOUTe el cunTaioT, uto 1 MbaiiT paBeH He 1024x1024 6GaiiT, KaK ITPUHSITO B
uHpopmatrike, a 1000000 6aiit, 1 ['6aiiT paBeH He 1024x1024x1024, a 1000000000 6aiiT.
[To3TOMy, eMKOCTh BUHUECTEpA I10 JOKYMeHTaluH Oy1eT OT/IMYaThCs OT TOM, KOTOPYIO YKaXKeT
File Manager B Windows.

[TapameTphl XKeCTKHX [JUCKOB CTaH/japTU3HMpoBaHbl (opM-dakropom (form-factor),
oTpe/ieJISIFOLMM pa3Mephl U BeC Kopilyca. B HacTosilee Bpemsi Cyll{eCTBYeT BCero HeCKOIbKO



CTaHZAPTHBIX 3HaueHui popm-pakropa. [IpakTuecku Bo Bcex HacTo/bHbIX [TIK nprumeHstoTCs
)KecTKue MCKH ¢ opm-daktopom 3,5”. Tucku 2,5” 00bIYHO IPUMEHSIIOTCS [1/1s1 HOYTOYKOB.

E1ije ojHUM HeMasi0Ba)KHBIM /1711 T10J/1b30BaTeJIsi [TapaMeTPOM siBJisieTcsi uHTepdeiic, Mpyu MoMOLLU
KOTOPOT'O >KeCTKUM JUCK OyJeT MOAK/IF0UaThCsl K MAaTePUHCKOM T1aTe. Y CTapeBILIUM CUMTAeTCst
nHtepeiic ATA (AT Attachment, oH )xe IDE — Integrated Drive Electronic, on >xe Parallel
ATA). CoBpeMeHHble HAKOMUTEIW MOTYT MCI0/Ib30BaTh UHTepdeticsl Serial ATA (SATA),
SCSI (Small Computer System Interface), SAS, FireWire, USB. IlocnenHue ABa UCIIO/Ib3YIOTCS
JU1s1 TIOJK/TFOUeHUSI TTIePeHOCHBIX KeCTKUX JIMCKOB.

Bpewmsi, Heo6xo1uMoe XKeCTKOMY AWCKY [/IsI TTIOMCKa 000M nHbopMaLuy Ha JUCKe, U3MepsIeTCs
MWLTMCEeKYyHAaMu. B cpegHeM oHo coctasisier 10-15 Mc.

BakHelIMM 1ioka3aresieM, XapakTepU3yIOLUM MeXaHH3M TiepeMelljeHHs] TOJIOBOK, SIBJ/ISIeTCS
BpeMsi, KOTOpOe Heo0X0AUMO KeCTKOMY JIMCKY, UTOObI TlepeMeCTUTh BCHO rpeOeHKY C
rOJIOBKaMH OT OZHOTO LIWIMHAPA K C/lefytoiieMy. DTy BeJTMUMHY Ha3bIBalOT BpeMeHeM
TMO3ULIMOHKMPOBaHUS TOJIOBKU Ha Jopoxkke (Track to Track Seek). OHo Takke u3mepsieTcsi B
MUJI/IMCEKYH/IaX, IPU 9TOM Y XOPOIIMX BUHYECTEPOB 3HaUeHKe 3TOro rapaMeTpa MeHee 3 MC.

MakcumanbHoe Bpemsi foctyra (Maximum Seek Time) usmepsieTcst Kak MHTepBaj BpeMeHH,
KOTOPBIM He0OX0 UM rpebeHKe C TO/I0BKaMH, UTOOBI OZTHOKPATHO TIePeMeCTHUTRCS TI0 BCek
TMOBEPXHOCTH AUCKA (C TIePBOM JOPOKKH Ha MOC/IeIHIO0)

B otuume ot gpyrux kommnoHeHT [TK )kecTKye IMCKA HA B KOEM C/Tydae HeJlb3sl pa30upars.

Y )KeCTKHX [JUCKOB I'0JIOBKM 3allMCH/CUMTHIBAHUS MapsT Ha BO3AYIIHOM MOAYILIKe, KOTOpast
ME>Xy JUCKOM U TOJIOBKOM COCTaBJ/IsieT IPOMEXYTOK rnprMepHO 5-10 uM. BeneactBue 6ombioi
CKOPOCTH BpallleHusI U B COBOKYITHOCTHU C MaJibiM pPacCTOsTHHEM, Ha KOTOPOM /IBW)KETCsI TOJIOBKa
OT [IUCKQ, YaCTHUL[bI TPSI3U TIPE/ICTABJISIIOT COOO MOTEeHIMATBLHYIO YTPO3y pa3pylleHus
MaTepHasa Hocutess. [Ijisi cpaBHeHHs1: YesloBeYeCKUid BOJIoC TipuMepHO B 5-10 pa3 ToJiiile, uem
BO3/IyILIIHasl TIOAYILKA 1O/] TOJIOBKOM, YaCcTUYKa TabauHoro /ibiMa OoJibiie B ZiBa pa3a. s
T'OJIOBKHY 3alTMCH/CUMTBHIBaHUSI BCTPeYa C TAKUMH YaCTHLIAMK CpPaBHUMaA C BbICOKOCKOPOCTHBIM
yZlapoM, UTO MOXXeT TIPUBECTU K OTK/IOHEHUIO TOJIOBKHU OT CBO€i OpOUTHI, KACAHUIO U
TIOBPEXK/IeHUIO TIOBEPXHOCTH /iucKa. [ToaToMy pa3bupaTh »KeCTKUM AUCK MOXKHO TOJIBKO B
abCoMOTHO CBOOOAHOM OT IBUTH MOMEILeHUH, KOTOpOoe 00BIYHO ObIBaeT TOJILKO B
CreLaan31poBaHHbIX J1Jab0paTOPUSIX 10 U3TOTOBIEHHIO U PEMOHTY JKECTKUX JHUCKOB.

3ajaHus A/iA NPAaKTHUECKOH padoThI

1 CxemMaTUYHO 3apUCOBATh YCTPOMCTBO YKECTKOTO JJUCKA C YKa3aHUeM Ha3BaHUM U Ha3HaueHUi
ero OCHOBHBIX YacTeH.

2 CoCTaBUTh CITMCOK XapaKTePHUCTUK, He0OXOAUMBIX /IJIsi BLIOOPA KeCcTKOro gucka. [Topsigok
XapaKTepUCTUK J0/DKeH OTpefesisiTbCsl MX Ba)KHOCTBIO [I7Is TT0/Ib30Bateisi. [/ist Kaxaou
XapaKTepUCTHUKU yKa3aTh TpeOyeMoe 3HaueHue.

3 Haiitu B cetu MIHTepHET MH(OPMALHUIO O )KeCTKUX AMCKAX U BbIOPATh /IBe-TPH TIO3ULUH,
COOTBETCTBYHOIIME YKa3aHHbIM XapaKTepUCTUKaM.



KoHTpo/ibHBIE BONIPOCHI
1 IToueMy keCTKHe [JUCKU TaK Ha3bIBAHOTCA?

2 Kakum 00pa3oM MpOUCXOUT 3armich MH(OpMaLMK Ha MarHUTHBIA AUCK ¥ CUUTHIBAHHE
VMH(OpMaLMK C JUcKa?

3 KakuMu nmapameTpamMu 3aziaeTcsi pU3nUUecKuit ajpec 6/10ka MHGOPMALIMU Ha KECTKOM JTUCKe?
4 Uro Takoe popm-akTop?

5 HO‘—IE‘My JKeCTKHe IMCKH HeJlb34 pa361/1paTb B JOMAIIITHHUX YCJ'IOBI/IHX?

IIpakTHueckas padora 4
Bujbl KOprycoB U 0/I0KOB MUTaHUSI CHCTEMHOr0 0/10Ka MepCcoOHa/IbHOI0 KOMIbIOTEPa;
ITocnepoBaTe/IbHBIN U MAapa/Ie/IbHBIN MOPTHI

ennb padoThI: U3yUUTh BU/IbI, XapaKTePUCTUKH U Ha3HaueHWe rmopToB I1K.
CryzeHT fo/DKeH
YMeTb:
- OCYILLeCTB/IATh YCTAHOBKY ¥ KOH(UTypUPOBaHUe MepPCOHaTbHbIX KOMITbIOTEPOB U
MO/IK/IFoUeHue neprudepUiiHbIX yCTPOUCTB;
- TIOATOTaB/IMBaTh KOMITBIOTEPHYIO CUCTeMY K paboTe;
3HaTb:
- CTI0COOBI TTOJK/TIOUEHHS CTaHJapPTHBIX M HEeCTaHJapTHBIX nepudepuitHbIx ycTpoicTs (ITY).
Kparkue TeopeTnueckue U yueOHO-MeToJUUeCKHe MaTepHaJIbl M0 TeMe MPaKTHYeCKOH
PadoThI
[ITyHBI MepcoHaNLHOTO KOMIbIOTepa JenATcst Ha BHyTpeHHUe (local bus) v BHemHue (external
bus). ITepBrie pa3paboTaHbl it MOAKIIOUEHUS] BHYTPEHHUX YCTPOUCTB, TaKUX KaK
BH/le0a/lanTepbl U 3BYKOBBIE I1/1aThl, 8 BTOPbIE MpejHa3HauaIrCh /1J1s1 TOK/IF0UEeHHUs] BHEIHUX
yCTPOMICTB, Harlpumep, ckaHepoB. K BHyTpeHHUM 1HaMm 1K oTHOCSTCS cefytolijue [INHBbI:

1 ISA (Industry Standard Architecture)

8-Mu wn 16-T1 paspsifiHas LMHa BBOJAa/BbIBOAA. CIIy>KUT /1/Is IIOK/IFOYeHUs I1/1aT pacIlvpeHust
cranzapra [SA. KOHCTpYKTHMBHO BBITIO/IHAETCS B BUZe 62-X Wiv 98-KOHTaKTHOrO pa3béma Ha
MaTepUHCKOM TiaTe.

Wutepdeiic ISA ObLT OCHOBHBIM Ha ycTapeBiimx cuctemax AT. B HoBbIx Koprycax ATX,
BbIMyCKaeMbIX € 1997 roga, 3ToT uHTep(elic 4acTo OTCYTCTBYET, a C Hauasa BeKa He
VHTerpuUpyeTcs: BOBCe.

2 EISA (Extended Industry Standard Architecture)
Bbina aHoHCHpoBaHa B KoHLle 1988 rpynmon npoussoauresneit IBM-coBMeCTUMBIX

KOMITbIOTEPOB B OTBET Ha BBeZieHHe dhripMoii IBM 3akpbiToit 1iHbl MCA B KOMITIbIOTEpAx CEPUU
PS/2. Xorst mmHa EISA MeHee coBepiieHHa, ueM MCA, oHa Oblsia IpUHATa MHOTUMH



NIPOM3BOJUTE/ISIMY, TaK Kak MHa MCA sBisij1ack 3aKpbITOU U BCe TIpaBa Ha Heé NprHaJIexanu
IBM. EISA He nosiyuynsia pacipoCcTpaHeHUs B IIepCOHA/IbHBIX KoMIIbloTepax. OiHaKo, OHa
WCTIO0/Tb30Bajiach B CepBepax, Tak Kak Obl1a prcrocobsieHa /i 3a/1a4, TpeOYHOIUX 00/ThIIION
TIPOITY CKHOM CTIOCOOHOCTH IITMHBI.

3 VESA local bus (VL-Bus nnu VLB)
Tun nokanbHOM LIMHBI, pa3paboTaHHbIi B 1992 r. accormarueit VESA.

[IIuna VLB, o cy1iecTBy, siBAsieTCs paciliipeHrueM BHyTpeHHel 1muHbl MIT a1si CBsi3u C
BHJeoajianTepoM U pexe ¢ KoHTposuiepom HDD.

Crnot VLB 6bi1 paciiperurieM iiHbl ISA. TIo3ToMy KapThl /151 IIMHBI [ISA MOT/IM BCTaB/IATLCS
B cioT VLB u paboTaTk.

4 PCI (Peripheral component interconnect — B3auMOCBsI3b TepudeprUiHbIX KOMIIOHEHTOB)
B 1992 roxy nosienisieTcs riepBast Bepcust imHbI PCI, Intel 00bsiBsieT, UTo CTaHJAPT MIMHBI
OyzeT oTKpbITEIM. Bsiarozapsi atomy, 060 3aMHTEpeCcOBaHHBINA Pa3paboOTUMK TOydYaeT
BO3MOYKHOCTh CO37IaBaTh yCTpoucTBa s muHbl PCI 6e3 Heo6X0[uMOCTH IPUOOpeTeHusT
JIULIEH3UH.

Vcrionb3yeTcst 10 HACTOSIILETO BpEMEeHH [/1s1 IOK/TFOUeHUsI Pa3/IMYHbIX KapT pacIIvpeHus..

5 AGP (Accelerated Graphics Port, yckopeHHbII rpaduueckuii ropr)

PaspaboranHas B 1997 rony kommnanueii Intel, cneryami3upoBanHas 32-0MTHasi CCTeMHasT
LIVHA [/ BUJ,EOKapThI.

Ha pgaHHBIM MOMEHT MaTeprUHCKUe 11aThl CO c10TaMu AGP npakTHuecKd He BbITyCKarOTCS;
cranzapT AGP ObUT TOBCEMECTHO BbITECHEH Ha pPbIHKe 6osee ObicTpbiM PCI Express.

6 HyperTransport (HT), panee u3BectHas Kak Lightning Data Transport (LDT)

OTo JByHarpaB/ieHHasi 10C/ie/j0BaTe/TbHO/TapasiiesibHasi KOMITbIOTepHast IIMHA, C BEICOKOH
TMPOITYCKHOM CITIOCOOHOCTBIO U Ma/IbIMH 3aZiepkKkaMu. Paspabotana B 2001 r.

[Mvua HyperTransport Halia IIXPOKOe IpUMeHeHre, B OCHOBHOM, B KaueCTBe 3aMeHbl LIIUHbI
riporieccopa. JIpyroe npumeHeHnue HyperTransport — B MHOTONIPOL[eCCOPHBIX KOMITbIOTepax.
HyperTransport Tak ke MOKeT ObITh MCIT0/Ib30BaHa B MapIIIpyTH3aTopaX U KOMMYTaTopax.

7 PCI Express (PCle unu PCI-E)
KowmrbroTepHas 11rHa, UCI0/1b3YoLas porpaMMHYr0 MoZeb 1Hbl PCI u

BBICOKOTIPOM3BO/IUTE/IbHBIN (hH31ueCcKrii TIPOTOKO/, OCHOBAHHBIM Ha MoC/e/ioBaTe/IbHOM
riepejiaue JJaHHbBIX.



OdurmanbHo riepsasi 6aszoBast crierpdukarmst PCI Express nosisunacek B urosie 2002 roga.

Vcnonb3yeTcs A5l NOAKIOYEHNs BUIEOKapT U APYTUX KapT pacllvpeHys], TOCTEeIIeHHO 3aMeHsIst
iy PCLL

3ajjaHus /1A MPaKTHYeCKOH padoThI

OnpezenuTs 10 BHeIlIHEeMY BUAY pa3bema (pucyHku 2.1, 2.2, 2.3, 2.4, 2.5, 2.6) Buj uHTepdeiica
U 3aM0/HUTh Tabmuiyy 2.1.
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Pucynok 2.4



PucyHok 2.5
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PucyHok 2.6
Tab6mura 2.1 — BHyTpeHHue nHTepdeiicHble mmHbI [TK

[IponyckHas
CII0COOHOCTh

Pa3zbvem HavnmeHoBaHue Ha3HaueHue Pa3psgHoCTb

PucyHok 2.1

Pucynoxk 2.2

Pucynok 2.3

PucyHok 2.4

PucyHok 2.5

PucyHok 2.6

KoHTpo/ibHEIE BONIPOCHI
1 Yem oryimuarorcd mimHe! ISA u EISA?

2 B yeM JOCTOMHCTBA U HeJOCTAaTKU IUHBI VLB?



3 B uem npeumyiectsa mmHbl AGP nepen mmnHon PCI?
4 TlepeunciuTe Kar0UeBble 0COOeHHOCTH 1mMHBI HyperTransport.

5 Uem ormmuarotcst mmHbl PCI u PCI Express? Kakoli MeToz, mepe/jaui CUTHAJ/IOB UCIIO/Ib3yeT
mHa PCI Express?

IIpakTHueckas padora 5

IIpuBobl CD-ROM; IIpuBoabl CD-RW; BHemiHHe ycTpoicTBa XpaHeHUsA HH()OpMaLMHU
Ilenab padoTel: u3yunts npuBoasl CD-ROM; npuBogsl CD-RW.
CTyzeHT [0/KeH
YMeTh:
- OCYLL|ECTBJ/IATh YCTAHOBKY Y KOH(UTypUPOBaHUe MepCOHaIbHbIX KOMITbIOTEPOB U
MoAKtoUeHue TepudepuHbIX YCTPONCTB;
3HAaTh:
- K/1accuuUKaLuio, ob1iye MPUHLIUIIBI TIOCTPOeHHs U (U3nueckre OCHOBBI PAOOTHI
niepuepuiiHbIX YCTPOMCTB;
- criocoObI TTOIK/TFOUEHUST CTaHAAPTHBIX M HeCTaHJapTHBIX repudepuiiHbix yerpoiicts (TTY).
Kparkue TeopeTnueckue U yueOHO-MeToJUUeCKHe MaTepHaJIbl M0 TeMe MPaKTHYeCKOH
padoThI
[IpyBOA ONTHYECKUX JUCKOB COZIEPKUT C/e/lytolljie OCHOBHbIe (DYHKLIMOHAIbHbIE Y3/Ibl:

- 3arpPy304YHO€ YCTPOWCTBO;
- ONITUKO-MeXaHWYeCKUi 0JI0K;
- CUCTeMbI yTIpaB/ieHUs IPUBO/IOM M aBTOMAaTHUeCKOT0 Pery/MpOBaHus;

- YHUBEPCAILHBIN eKoep U uHTepdeicHbIN 6/10K.
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Cepeoaauratents  Jepgano KapeTHA

PucyHoK 4.1 - KOHCTPYKIHSI ONITUKO-MeXaHUUeCKoro 0J/I0Ka ONTHYeCcKoro MpuBo/a
DneKTpoMexaHUUeCKHi TIPHUBOJ, IPUBOUT BO BpallieHWe JUCK, TIOMeIl|eHHbIN B 3arpy30UHoe
ycrpoiictBo. ONTHKO-MeXaHu4eCcKuii 610K obecrieurBaeT repeMeleHre ONTUKO-MeXaHNUeCKou
rOJIOBKM CUMTBIBAHUS U 3aIKCH 110 PaInyCy AUCKa U CUMThIBaHKE/3aUCh WH(OPMaLWH.



[Tpu cunTHIBAaHWM TIOTYTIPOBOIHUKOBBIH J1a3ep TeHepHUpPYeT MaOMOIIHBIH JIyd, KOTOPBIH
TrornaziaeT Ha pas/e/IMTebHYI0 NIPU3MY, OTpa)kaeTcsl OT 3epKasia U (hOKyCUpYeTCsl JIMH30M Ha
NOBepXHOCTH JvicKa. CepBo/iBUTaTeb 110 KOMaH/jaM, MOCTYTMaoLUM OT BCTPOEHHOTO
MMKPOIIpPOLieccopa, fepeMelijaeT MOABWKHYIO KapeTKy C OTPayKaloLM 3epKajoM K HY>KHOU
JOPOXKKe Ha Aucke. OTpa’keHHbIN OT JucKa 1y4 (DOKyCUPYeTCs IMH30H, Paclo/IoKeHHOM Mo,
[MCKOM, OTpa)kaeTcsl OT 3epKasia U NornaziaeT Ha pa3/e/IuTe/bHYI0 NIPHU3My, KOTOpasi HarpasJisieT
Jlyd Ha BTOpYI0 (hoKycupyroLyto J1H3y. [anee syd nonajaeT Ha GOTOAATUHK, TPeoOpa3youi
CBETOBYIO SHEpPrUI0 B eKTpUUecKre UMITY/IbChbl. CUrHasbl ¢ GOTOJaTuMKa MOCTYTIa0T Ha
yHUBepCabHbIM JieKozep.

CucTeMbl aBTOMaTUUECKOTO CJIeXKeHUsI 3a TIOBEPXHOCThIO AUCKA U JIOPOKKU 3aMUCH JaHHbBIX
00ecreunBarT BLICOKYHO TOUHOCTh CUMThIBaHUS UHGopMarmu. CurHan ¢ ¢poTojaTurdKa B BUe
10C/IeZioBaTeTIbHOCTH UMITY/TbCOB MOCTYTIAeT B YCUTUTE/Th CUCTEMbI aBTOMaTHUeCKOT 0
peryIMpoBaHusi, T/ie BbIIeSIOTCS CUTHAJIBI OIMOOK C/ie)KeHUsl. OTU CUTHAJIbI MOCTYTIAl0T B
CUCTeMbl aBTOMaTUUeCKOT0 Pery/IMpoBaHusi: GoKyca, pajuajbHON TI0[jauu, MOILIHOCTH
W3/TyueHusi ja3epa, JIMHeHHOW CKOPOCTH Bpall[eHUsT AUCKaA.

YHUBepCabHBIN [IeKoep TpecTaBisieT co00i mporieccop //isi 00pabOTKH CUTHAIOB,
CUMTaHHBIX C [IMCKa. B ero coctaB BXOJAT /iBa [leKo/iepa, OTlepTUBHOe 3allOMHUHAoIIee
YCTPOMCTBO ¥ KOHTPOJI/IEP yTIpaBJeHus 1eKoiepoM. [IpriMeHeHre JBOWHOTO [JeKOAUPOBaHMUS
ZlaeT BO3MOKHOCTh BOCCTAaHOBUTH MOTEPSIHHYIO HH(opMariyio. OriepaTUBHOe 3allOMIHAOIIee
YCTPOMCTBO BBITIOHSIET QyHKLMIO OydepHOii MaMsATH, a KOHTPOJIJIEp YIIPaB/IseT PeXKMMaMU
WCTIPABJIEHHS OIIHOOK.

[Tpu 3anvcy nHGOPMAIMK J1a3epHBIH JIyd UMeeT OOJIBIIYI0 MOIIHOCTh, KOTOpasi NU3MEeHSIeTCS B
TipolLiecce 3amucH, 6s1aroapsi uemMy MPOMCXOAUT 3aMyCh JBOUYHOU MH(OpMALIVK.

B npuBogax aas uyreHus u 3anvcd DVD fuckoB ucnosib3yeTcs Jia3ep ¢ APYyrow AJMHOW BOJTHBI,
yeM B CD npuBopax, noaromy DVD nucku He UMTarOTC B CTapbIX IPUBOJAX.

7151 IOAK/TFOUeHUs1 ONITUYECKUX TPUBO/IOB K KOMITBIOTEPY UCTIONMb3YIOTCS Te yKe UHTepdeichl,
YTO U JIJIsI TIOIK/TFOUEHUSI )KECTKUX JIMCKOB.

3ajgaHuA I/1A NPAKTHYECKOH padoThI

CxeMaTUUHO 3apHCOBaTh YCTPOHCTBO OMTUUECKOTO MIPHUBOZA U COCTAaBUTh TabJIHILY C
HavMeHOBaHWeM U Ha3HaueHHueM OCHOBHBIX Yy37I0B.

KoHTpo/ibHBIE BONPOCHI

1 YeM OT/IMUArOTCS J1a3epHbie YU 3alUCU U CUUTHIBaHUS?

2 YeMm OT/IMUAIOTCS MPUBO/ABI /151 pabotel ¢ CD u DVD auckamu?

3 [l71s1 yero mpH 3amucy U CYUTHIBAHUM TIPUMEHsIeTCsl JBOMHOe KOJMPOBaHNe/IeKOIUpOBaHue
MHpopMaLuu?

IIpakTHueckas padora 6
IIpuHOMI padoThl MAHUMY/IATOPA KOMIBITEPHAsA MbIIIb.
Ilenn paboTei:V3yueHre MPUHITUIIA JEMUCTBUST MBIIIIH.



OGopyaoBaHHe: MbIIIb.

Xop paboTsI:

ITpuHIMI padoThl KOMNBIOTEPHOM MBIIIH

* ONTUKO-MeXaHUUeCK1e MbILLN

OTO yCTpOICTBa Ha OCHOBE 1l1apHKa U HeCKOJIbKUX [JaTUMKOB ero repemeltieHusi. OHU BIIOJIHE
TOAXOJAT AJ1s1 OOBLIMHCTBA AOMAIITHUX U OHUCHBIX 3a7au. OCHOBHBIM HE/I0CTaTKOM MO>KHO
Ha3BaTh 3aCOPeHHe U U3HOC MeXaHUUeCKuX 3/1eMeHTOB (1lapyKa, BaJIMKOB). Bripouewm, ripu
JIOJDKHOM yXO/le TaKasi MbILIb MOXKeT MPOCTYKUTb HECKOJIBKO JIeT, /I/Isi 3TOrO JIUIIb HaZlo
Mepro/IMUecKy ee YUCTUTh U UCTI0b30BaTh CrielidaibHbIi KOBPUK

* OnTUYecKre MbILIN

B 3Tux ycTpoiicTBax B KauecTBe JlaTuMKa repeMellieHus UCI0JIb3yeTCsl CUCTeMa U3 UCTOYHMKA
cBeTa ¥ OTO3/IEMEeHTa, UTO M03BOJISIET TOUHO PerMCTPUPOBATh TepeMellieHrsI MaHUITyJITopa.
OnTryeckuie MBIIY HeOOXOAUMbI OOBIIMHCTBY MPOdeCcCHOHaNIbHBIX M0b30BaTesiei
(Zu3aiiHepam, KOHCTPYKTOpPaM), a TakyKe BCeM T10J1b30BaTesisiM, /i KOTOPBhIX BaXKHa
TIOBbIIIIeHHAst TOUHOCTh MPU paboTe. 3a CueT OTCYTCTBUS TOJBM)KHBIX MeXaHUUeCKUX 3/IEMEHTOB
TaKHe MBIIIN BeCbMa /I0/ITOBEYHbI U TIPAKTUUYeCKU He TPeOyroT CrieraabHOTO YX0za.
OnTuyeckrie MO/ie/Id HaJIeKHbI ¥ HETTPUXOT/IMBbBI: OHU YCTONUMBO paboTaroT 6e30 BCSKOTO
KOBDUKa, Ha JIF000 MOBEPXHOCTH (3a UCK/TFOUEHHEM JIUIIIb TIPO3PAayHbIX U 3epKajbHbIX, Ha
KOTODBIX BO3MOYKHBI COOM TTO3ULIMOHUPOBAHUS KYpCopa).

* JTaTuvK KOMITbIOTEPHOU MBIIIIKH
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HaTtuuk pasgeneH Ha fBe uactu nepepatomias (VD1) u npunumaroias (VD2). Tlepenatoinas 3To
cBeTomo 1 paboTaroruii B MH(paKpacHOM Jipiaria3oHe, a MPUHUMATIOIIAst 3TO /iBa (OTOAMOA B
ogHOM Koprmyce. [ToHSITHO, UTO /1Ba - /i TOTO UTOOBI MOYKHO OBLIO OTIPEZIESTUTh B KAaKyIO
CTOPOHY KPYTHUTCSI KOJIECUKO MBIIIKH.

R1 - 3amaet ToK /15t cBeToAMoia. R2 cimy»kuT 711 peobpa3oBaHusi TOKa (hOTONPHEMHIMKA B
HanpsbkeHue (He MCIoJib30BaHHasi Ho)KKa VD2 3To BbIX0/ BTOPOro (POTONPHUEMHUKA).
HarpsbkeHuve Ha 3TOM CONpoTHB/IeHUU MeHsieTcs oT 1.5B (HeT cBeTta) fj0 3.4B (ecTh cBeT).
Hwxuuii ipesien B 1.5B c/ivIkom BesvK s riepekitouenus 1udposoii TTL cxembl, B KOTOPOit
niopor nepekstoueHus cocrassieT 0.8B. [TosToMy Kcronb3yeTcs: onepaljioOHHbIN YCUIUTEb
DA1 B pexxume Kommapatopa. [loporoBoe HampspkeHUe /1Jisl Hero 3aiaeT pe3UCTUBHbBIN J1e/TUTe b
R3, R4 kotopoe coctaBnsieT 2.5B. M0o)XHO cuuTaThb, UTo C BbixoAa DAL ujeT y>xe uudpoBoi
CUTHa.



[1711 yMeHbIIIeHUs C/TyYalHBIX HABOZOK U JIOKHBIX CPabaThIBaHUs], MOYKHO BBECTH I'MCTEPE3UC B
ypoOBHU Tepektouenrss DA 1. [171s1 3TOro Hy>KHO BK/IFOUMTb YC/IOBHO TTOKa3aHHbIe pe3ucTopsl R6,
R7 (R6 B pa3pbiB Mexxay R2 u DA1). YUem 6mke HomuHan R6 kK R7 Tem 1mmpe OyeT net/is
rectepesuca WM TeM Jiajbliie JpyT OT Apyra OyayT ypoBHU niepekmouenus u3 "0" B "1" nu3 "1"
B"(0". Tak rpu npuseieHHbIX HOMUHAa/IaX YpPOBeHb repekmodyenus us "0" 8 "1" 2.8B,au3 "1" B
"0" 2.1B.

IlpakTHueckasi padora 7
COopka ¥ no/K/II0UeHHe N1eYaTaIHUX YCTPOICTB.
Lleab pabombil

1. O3HaKOMMTBCS U TIOJIyUUTh HAaBBIKK pabOTHI CO CrIelMaTM3UPOBAHHBIMU TeXHUUECKUMU
CpeJCTBaMM BbIBOJAa MH(OPMALIMY Ha Tevarh.

2. O3HAaKOMUTBCS U TIOJTYYUTh HAaBBIKA PAOOTHI CO CTelaTn3upOBAHHBIMU TIPOTPAMMHBIMU
CpeJCTBaMM BbIBOJA MH(OPMALIMY Ha Tevarh.

3adaHue

1. O6opynoBaTh paboyee MeCTO CIieljaT3UPOBAaHHBIMU TeXHUUECKUMHU U TTPOTPaMMHBIMU
CpeZCcTBaMU Ji/1s1 BbIBO/|Aa MH(OpMALUY Ha reyath. VI3yunTh cripaBOUHble PyKOBO/CTBA IO
yCTaHOBKe IIpUHTepa.

2. IIpousBecty NOAK/IOUEHME U yCTAHOBKY NpUHTepa. IIponsBecTy neuaTth JOKyYMeHTa.
V3meHeHvie HacTpoMKM nevaTu. [Ipon3BecTH OUUCTKY COMesl U BblpaBHUBaHUE IeuaTHbIX
T'OJIOBOK.

3. [Ipou3BecTy 3aMeHy KapTpu kel IIpUHTepa.

Teopemuueckas uacmb

1. Buzibl NpUHTEPOB. .

2. Kparkasi cipaBKa 0 MexaHu3Me paboTbl CTPYMHOTO TIPUHTepa.

3. OmucaHue MpOrpaMMHBIX U TeXHUYEeCKUX CPe/ICTB, UCI0/b3yeMbIX B paboTe.

4. ITopsifloK OArOTOBKY pabouero Mecra K pabore.

5. PexxuMsl neyaTy.

Ilpakmuueckasn uacmb

1. Tloak/IrOUMTE IPUHTEP.



2. YcraHoBUTe ipaviBepa A1 IIPUHTepa.

2. Pa3beputech c KOHOUTYPHUPOBAHHEM TIPOTPAaMMBI 10| TIPUHTEP.
3. IlpousBeuTe UMUTALIUIO 3aMeHbI KpPacsL[ero marepuasa.

4. IIpon3BenTe nevyaTb TECTOBOM CTPaHMLbL.

5. [Ipou3BeuTe nevaTh TecTOBOM Tab/uibl (Harpumep 13 Corel Draw), cofiepikalieii TeCcTbl Ha
BEKTOPHYI0, PaCTPOBYIO 1 IPaZiIUeHTHYIO MeyaTh Ha 00bIYHOM Oymare.

6. [Tpou3BeguTe 1evaTh TECTOBOM TaOJIUI[bI Ha CrielaabHOM Oymare.
7. OlLieHUTe KaueCcTBO MOJTyUYeHHOM 1ieuaTu (8 npou3eo/bHoll hopme).

8. HacrpoiiTe npuHTep Ha ceTeByto paboty. [IpoBepbTe paboTOCTIOCOOHOCTH MeYaTy.

IIpakTHyeckas padora 8
Co3ganue Buseo daiioB; Cpeacrea 00padoTKu BUAEOCUTHAIIA.
Lleab pabombl.

1. O3HaKOMUTBCS U MOJTyYNTh HaBBIKK PabOTHI CO CITeI[Ma/TU3UPOBAaHHBIMH TeXHUYeCKUMU
cpeJCcTBaMU MoyueHUs: oLi(POBAHHOM BUe0-UHPOPMAaIIUH.

VcTouHnKOM BUIEOCUTHAA yallle BCEro sIB/ISIeTCSl aHa/IOTOBOe YCTPONCTBO — TeIeBU3MOHHBIM
TIOHED, BUJleOMarHuTo(oH, Buieokamepa. [1/1s repeiauv Ha KOMITbIOTep LIU(POBOTO BUIEO0
(Haripumep, curHasa HU(POBBIX BUAEOKAMep) UCII0JIb3YeTCs CrieliuaabHbINA UG POBOM TTOPT
FireWire. OiHako 1ju¢poBblie BUje0KaMephl TIOKa He TI0JIyUW/IN IMPOKOT0 PACIpOCTPaHeHMUs.
[To3TOMY 1711 KOMIIBIOTEPHOIH 00pabOTKH CUTHA/IOB aHA/IOTOBBIX BU/IE0YCTPOMCTB HEOOXOAUMO
BBITIOJTHUTH UX OLIM(POBKY, T. €. TpeoOpa3oBaHre U3 aHa/IOr0BoM B LU poByto dhopmy. s
3TOT0 HY>KHBI KapThl BBO/]a/BBIBO/Ia, IPUHUMAIOII[He BXOASIHN aHa/IOTOBBIM BUI€OCUTHAIT U
o1 POBLIBAIOIIHE €T0 B peaJlbHOM BPEMEHH, 3aTeM 3TH JIaHHble HEOOX0JUMO COXPaHHUTh Ha
»KecTKoM fiucke. ITocsie coxpaHeHusi oL pOBaHHOTO U300pakeHHs! BBITIO/IHSIIOT ero
pefakThpoBaHue. JTH (HYHKI[MHU OCYILeCTB/IseT YCTPOHCTBO 3aXBaTa BHZeOCHUTHaIa.
YcTpoicTBO 3axBaTa BuieocurHana — Bugeobsactep (VideoBlaster) mpezcrasiisieT co6oid
BU/IEOT/IaTY, Ha3bIBaeMYyIO TaKKe 3aXBaTUMKOM HM300pakeHUi, yCTPOMCTBOM BBOZIA BUe0, TB-
rpab6epom (Grab — 3axBaTbIBaTh), UMUK-Kermuepamu (Image Capture — 3axBaT u3o0pa-
)KeHust), U obecrieurBaer:

-preM HU3KOYaCTOTHOTO BHU/je0CHrHana (0T BUZeoKaMepbl, MarHUToOoHa U TeleBU3U-
OHHOT'0 TFOHepa) Ha OJIMH U3 TIPOTrPaMMHO-BbIOHMPaeMbIX BU/[€OBX0/IOB;

-0TOOpa)keHHe MPUHUMAEMOr0 BUZIE0 B pealbHOM BPEMEHH B MacCIITabOMpyeMOM OKHe Cpe[ibl
Windows (VGA-MOHUTOP MOKHO MCII0/Ib30BaTh BMECTO TeJIeBHU30pa);

-3aMOpa)krBaHUe Kajipa oL{u(POBaHHOTO BU/IEO;



-COXpaHeHWe 3aXBauyeHHOro KaJipa Ha BUHYeCTepe WM IPYrOM JOCTYITHOM yCTPOMCTBe
XpaHeHus1 HGOpMalK B BuZie (paiiia B 0JHOM U3 MPUHATHIX rpaduueckux craHgaptoB (TIP,
TGA, PCX, GIF u gp.).

OO6o011IeHHas1 cxeMa YCTPOMCTBA TaKOTo TUIIA JlaHa Ha puc. 4.22.

Bupeonekozep obecrieurBaeT rpreM CUrHasa C OJHOTO M3 BXO/IOB, ero OLM(POBKY, LMppoBOe
JIeKOIMpOBaHue COIJIaCHO TeJIeBU3MOHHOMY CTaHJapTy M Iepefauy noyiyyeHHbix Y UV-naHHbIX
BU/IEOKOHTPOJI/IEDY.

BuieokoHTpoJ1/IED BBIMOMHSIET OPraHU3alvi0 TTOTOKOB OLM(POBAHHBIX IaHHBIX MEXY
3/IeMEHTaMH BH/IEOTI/IaThl, OCYL[ECTB/IsIET He0OX0AMMbIe 1[UGMPOBbIe TIPe0Opa30BaHus JaHHbBIX
(marpumep, YUV B RGB, MacimrabupoBaHie), opraHu3yeT ux XxpaHeHue B Oydepe coOCTBeHHOM
MaMsITH, TIepeChbUIKY JaHHBIX M0 LIMHEe KOMITbIOTepa MPU COXPaHEeHWU Ha BUHUECTepe, a TaKKe
uX Tiepeziauy LuppoaHaIoroBomMy npeobpa3oBaTeliio.

Ludpoananoroselii mpeobpa3oBaTesib COBMECTHO C BUJJEOKOHTPOJIJIEPOM YUYacTBYeT B
dbopmupoBaHny «KUBOTro» TB-0KHa Ha KpaHe MOHHUTOPA, BBITIOJIHSIET 06paTHOe aHaIOrOBOe
nipeobpa3oBaHue LM(POBOTO 3aXBaueHHOT0 N300pakeHUs, OCYILIeCTBIISIeT Mepejjady CUrHasia OT
BuzieoasianTepa 60 RGB-curdana u3 6ydepa namsti Ha MOHUTOD.

K MoHHUTOpPY Brixox LATT Bxon | Or BumecaxamTepa

RGB
+

key

JEKONEP | YUV >KOHTPOJIJIEP TIAMSTD

Video Video

BxoInl BUIEOCHTHANA

| Muaa |

Puc. 4.22. O6061IeHHAsA CTPYKTYpPHas cxema Buacobnacrepa

[Tpu BeIOOpE KapThI BUZie0b1acTepa HEOOXOAMMO MTPUHUMATh BO BHUMAaHHE €T0 OCHOBHBIE
ToKa3aTesu:

e paspellieHHe KaJIpOB B COXPaHseMOM BH/IEOTIOTOKE;

*  BO3MOXXHOCTb U THUITbI anifiapaTHOW KoMMpeccuu (CkaTust) BUZEeOMH(OPMaL[U B pesKU-Me

peasibHOTO BpeMeHH;

e BO3MOKHOCTb OZIHOBPEMEHHOTO BBO/Ia BU/IE0- M 3BYKOBOM nH(opMariu. ™
Haubornee pacripoctpaHeHs! ciefyoliye KapThl BuieobnacTtepa:

e  MacCOBbIe KapThl HAUaJbHOTO YPOBHS;

e To/ynpodecCUOHaNbHBbIE;

* Mpo@eccruoHa/NbHbIe KapThl HAYa/IbHOI'O YPOBHS;

e rmpodeccruoHa/lbHbIe.
Maccoeble Kapmbl HAUA/ILHO20 YPOBHS1 CTIOCOOHBI 3aXBaThIBaTh M COXPAHSITh Ha YKECTKOM JIMCKe
BU/IEOTIOTOK C paspelleHreM KaJipa, He rpeBbllarmM 352 X 288 Touek, X0TA [/11 COXpaHeHus
OT/leIbHBIX KaZIpOB BO3MOXKHO BZIBOe OoJiblilee paspeliieHue. ArnrapaTHasi KOMITPeCCHst
BUZIeOM300paXkeHUst OTCYTCTBYeT, TI03TOMY TIpH paboTe C TaKUMH KapTaMy He0OX0[UMO
VICTI0/Tb30BaTh CIeL{Ua/lbHYI0 [POrpaMmmy — KoZiep, I03BOJISIIOLIYIO B peabHOM BpeMeH!



CKAMaThb BAZeornoToK 1o anroputMmy MPEG-1 i MPEG-2. 3ByKoBOM BXOZ, B yCTPOUCTBAxX
3TOTr0 KJ/lacca OTCYTCTBYeT, UTo TpeOyeT OT/e/bHOM 3aMrcy 3ByKa uepe3 BX0/, 3ByKOBOU KapThl.
ITonynpocpeccuoHanbHble kKapmbl 0OecIieunBaroT pa3pelieHue B 768 x 575 Touek,
COOTBeTCTBYIOLIee CTaH/apTy /i1 BUZieo B popmare PAL; moziep)KUBarOT caMblii TIPOCTOM TUTT
anmnapaTHOU Komripeccru Buzieo M-JPEG, mo3Bo/isiFoIyii yMeHbIIUTb 00beM, 3aHUMaeMblii
ourdpoBaHHbIM (prbMOM, B 100 pa3. OfHaKo 3ByKOBOIO BX0O/a 3TH KapThl HE UMEIOT.
IIpogpeccuoHanbHble KapmMbl HAUAAbHO20 YPOBHS UMEIOT ayAUOBXO/I, UTO MO3BOJISIET
O/IHOBPEMEHHO 3alMChIBaTh Ha )KeCTKWH JUCK BUZE0-U 3BYKOBOE COIPOBOK/EHUE;
obecreurBaroT amnmapaTHyr0 KoMripeccuio 1o Ty M-JPEG u MoryT ObITb UCIIO/Ib30BaHbl He
TOJIBKO /1J151 BBOZIA, HO U [/ BbIBO/Ia OTpeaKTUpOBaHHOTO BUeopuibMa c ITK Ha
BuZieomaruuTodoH. [locneaHee mo3BossieT XpaHUTh (GUIbMBI Ha 0OBIYHOM BUJieOKacceTe TPy
WCII0/Ib30BaHMY KOMITbEOTEPA KaK MOHTa)KHOT'O CTOJIa.
IpochpeccuoHanbHble kKapmbl UMEIOT BO3MOXXHOCTh anrnapaTHOro ckatus no anroputmy MPEG-1
umi MPEG-2 ¢ ymeHblieHreM o0beMa ol poBaHHoro ¢uisma B 200 pas.
[yt paboThI € BUIe0 peKOMeH/IyeTCsl OCHAaCTUTh KoMribioTep SCSI-BUHUeCTepoM ¢ 06beMoM
namsTy He MeHee 20 ["0aiiT.
[Tocne pefakTMpOBaHKsl U MOHTaXKa BUie0(hHIbM MOXXHO BHOBB MepernucaTh Ha aHaJloroBYIO
BH/IEOKACCeTy, BOCTIONMb30BaBIIMCh BUIEOBXOZOM TOH JKe KapThl, JIM0OO MOABEPTHYTH ellle
Oosee >keCcTKOMY CKaThto 110 anroputmy MPEG-4 st mocneayroreii 3armicu Ha CD-R.

KoHTpo/ibHBIE BOTIPOCHI
1. B dyem 3ak/rouaeTcCsi MPUHLMII JeHCTBHAS MOHATOPA Ha OCHOBe DJIT?
Kakue xapakTepUCTUKU OTHOCATCA K OCHOBHBIM 151 DJIT-MOHUTOPOB?
B uem 0coOeHHOCTb MY/TbTUMEAUHHBIX MOHUTOPOB?
Ha kakux ¢u3nyeckux siBleHUSIX OCHOBAHO (pyHKLMOHMpoBaHUe YKK-MOHUTOPOB?
Kakue hakTopbl He0OX0JMMO NTPUHUMATH BO BHUMaHKe TpU BbIOOpe MOHUTOPA?
B uem cocrosit ocobenHocTr XKK-naHem oBepxe/-ripoekTopa o cpaBHeHHo ¢ KK-

SRR

MOHUTOPOM?
7. Kakue TUIIBI LIJIeMOB BUPTYa/JbHOW peaJlbHOCTHA BaM HM3BECTHBI?
8. KakoBbl OCHOBHBIE TIDUHLIUIIBI CHHTE3a TPEXMEPHOTO N300paKeHus ?
9. KakoBbl Ha3HaueHWe U MPUHLIUII JeMCTBUS BUeoazarnTrepa?
10. KakoBbl OCHOBHBIE 3Taribl 00pabOTKH BHAEOCUTHAA?

IlpakTHueckasi pabora 9
YcTaHOBKa CKaHepa M ero HacTpoika. Bei0op nudpoBoii Kamepsl. /Jururansepsi.
Lleab pabombil.

1. O3HaKOMUTBCS M MOJTyUXTh HaBLIKK pPabOoThI CO CIiel[MaTu3upOBaHHBIMU TeXHUUeCKUMU
cpefCcTBaMU MoayuyeHUs oLrdpoBaHHOM rpaduueckol nHbopMarm.

2. O3HAaKOMUTBCS U TIOJTYYUTh HAaBBIKA PAOOTHI CO CTelaTM3uPOBAHHBIMY TIPOTPAMMHBIMU
CpeJiCTBaMH pacIio3HaBaHUS TEKCTOBOM MHGOPMAI[MK Ha rpaduueckoM U300paskeHHH.

3adaHue.



1. O6opynoBaTh paboyee MeCTO CIIeLaTM3UPOBAaHHBIMU TeXHUUECKUMHU U ITPOTPAMMHBIMU
CpeZCTBaMU [iisl TIOTyYeHUst OLM(pPOBaHHOM rpaduueckoii nHpopMaLK 1 rpeobpa3oBaHus eé B
TeKCTOBBIN (hopMaT. MI3yuuTh CripaBOYHbIe PYKOBO/CTBA I10 WCIO/Ib30BAHUIO TIPOTPAMMBI
CKaHUPOBaHWS Y paclio3HaBaHUs TEKCTa.

2. ITpou3BecTy CKaHUPOBaHKE C UCTOYHMKA, COJiepyKalliero TeKCTOBbIM (pparMeHT 1
rpaduueckoe n300pa’keHHe C paspelnaroliei cnocobHocTeio 72, 96, 120, 150, 200, 300 Touek Ha
IoviM. OnpefieiTh pa3Mepsl NOy4YeHHbIX rpaduueckux ¢aiinoB B popmare BMP.

3. BbimoiHUTh pacno3HaBaHWe TeKCTa JJis KaKJO0ro U3 MoTy4YeHHbIX rpaduueckrx (aiios.
Ornpee/TUTh KOJMUECTBO OLIMOOK (HEeMpaBW/ILHO PacIio3HAHHBIX CUMBOJIOB, BK/TFOUast 3HAKU
TIpeNUHAHMS ¥ Po0esibl) 17151 KaXKAoro ciiyuasi. Crienarth BbIBO/BI O aKTOPax, BAUSIOIIUX Ha
KaueCcTBO pacrio3HaBaHUs TeKCTOBOM MH(GOpPMAaILUY U CI1ocobax yMeHbILIeHHs OIHNO0K
pacro3HaBaHus.

4. TIpu nomoiny rpadruyeckoro pelakTopa COXpaHUTh (paiisl, UMeIoIUi MaKCUMaabHOe
paspellieHue, B pa3nuuHbiX opmarax (JPG (Hu3koe kauectBo), JPG (cpegHee kauecTBo), JPG
(Haunyuiiee kauectBo), GIF, PNG). BbIno/HUTb KaueCTBEHHOe U KOJIMUeCTBEHHOe CPaBHEHUe
rcxogHoro BMP u ¢aiinos, ucnonb3yronmx anroputmel oxkatus. Crenatb BbIBObI
OTHOCHUTE/ILHO ZIOCTOWHCTB U 00J/1aCTel NCTIOIb30BaHUS KaXKJ0T0 U3 (hOpMaToB.
Teopemuueckas uacmb.

1. lludporoe rpescTaBaeHre aHasoroBoi I'paduueckoii nHbopMarum.

2. I'pacpuueckuie hopmaThl (aidios.

3. OmnucaHue MPOrpaMMHBIX U TEXHUYECKUX CPEe/ICTB, UCTIO/Ib3yeMBIX B paboTe.

4. TTopsI0K TIOATOTOBKY pabouero Mecta K pabore.

Ilpakmuueckas uacme.

1. Xop paboTsl.

2. CxemaTuuHOe n300pakeHre pabouero MecTa C yKa3aHHeM MCII0/Ib30BaHHBIX TeXHUUECKUX
CpeJCTB.

3. ITpotokos paboTsl Nel. PacmieuaTKu pacrio3HaHHOTO TeKCTa /IJIsi KaXKJ0ro pa3pelleHus.

4. 'padmk 3aBUCUMOCTH OTHOCHUTEIbHOTO KOJIMYeCTBa OIMOOK OT BLIOPAHHOTO pa3pelieHusl.
[TpoMe)KyTOuHbIe BbIBOJRbI.

5. ITpoTtokon pabotel Ne2. IIpoMeKyTOUHBIE BEIBOABI.
ITpoTokos paboTsbl Nel



KonuuecTBo CIMBO/IOB B OpUruHaibHOM TekcTe (N):

NoeNe  PasperieHue KomuectBo OTHOCHUTE/IBHOE KOJIMYECTBO
M./l. CcKaHupoBaHwus, dpi ombok (n) orr6ok (n/N)*100%

1 72

2 96

3 120

4 150

5 200

6 300

ITpoTokos paboTbl Ne2

PaspelieHrie ckaHMpoBaHus, dpi:

NeNe @opmat Pa3mep KauecTBeHHasl oljeHKa n300pakeHus B Maciitabe 100%
n./m. (kKauecTBo) daiina, bait  (Habromaembie siBieHus1, 3G deKTbI, 0COOeHHOCTH)
1 BMP
5 JPG (Hu3KOe
KauecTBO)
3 JPG (cpenHee
KauecTBO)

JPG (Haunyuluee
KayecTBO)



5 GIF

6 PNG

Beb-kamepsl
KakK yCTaHOBUTh BeO KamMepy Ha KOMIMbIOTED U HACTPOUTh

Beb kKamepa MUCTob3yeTcst Kak YCTPOMCTBO /1S CheMKH BH1e0. OHa yIpaB/isieTcs uepes
KomrbioTep. OCHOBHas 3a/iaua — 00L[aThCs C IPYTUMU TI0/Th30BaTe/IsIMA Yepe3 BU/[e0-YaT, re
MOYKHO BUZieTh cobeceHuKa. [lepesiaua BUieoCUrHana ujeT B peXXKMMe peabHOT0 BPeMeHH.
EcTb emie crioco6b! UCMO/Ib30BaHUs TAaKOW KaMepbl, HAalIpUMep, CHSATh JTF0OHUTE/TbCKOe BUIEO B
KOMHare.

OrpoMHoe GOJBIITMHCTBO JOMAIIIHUX JTF0OUTEIbCKHUX BeO Kamep uMetoT uHTepderic USB.
[Moax/m0YaroTCs K COOTBETCTBYHOLIEMY TIOPTY Ha 3a/IHel CTeHKe CHUCTeMHOTro O71oKa.
[TogKMHOUaTh MOXKHO TPY BK/IFOUEHHOM KOMITBIOTEPE, TaK >Ke KakK 1 OTK/IHoYaTh. Ecim kamepa
JIOTIOJTHUTETbHO CHAa0)KeHa IITHYPOM TIUTaHUs], TO €r0 MOAK/IIOUYal0T B CETeBOH (GUILTP B PO3ETKY.
MO)KHO M HampsIMYIO B 37IEKTPUUECKYIO CETh.

Hacrpoiika WEB-kamepsl
st Toro uto6s1 Windows yBHes1a Kamepy, Hy>KHBI ZipaiiBepa.

1. [IpaiiBepa Tipu/iaratoTCs Ha KOMIIaKT-/IMCKe, TIPHOOpeTeHHOM BMecTe ¢ Kamepoi. [Jucku
BXOJSAT B KOMILIEKT MHOTMX Kamep.

1.1. BHMMaTe/ibHO MPOYMTalTe PYKOBOJCTBO M0 SKCITyaTaliuy. Eciu Tam HamicaHo cHavasa
MOCTAaBUTh JpaiiBepa, MOTOM IOK/II0UaTh (MK HA000POT), TO TaK M Jie/laiiTe. Y CTaHOBKA
JIpaliBepoB C JuCKa He CJI0JKHas 3a/jada. JJoCcTaTOYHO MPOCTO BCTaBUTh JUCK B JUCKOBOZ, U
OTKPOETCS MporpaMMa yCTaHOBKH. [lasiee BBIOpATh OMepPallMOHHYIO CHCTEMY U HaXKaTb
«YcTtaHoBUTH». EC/TM TaKOTO He TIPOM301IUIO, TO OTKPOWTE 3TOT AMCK B TIPOBOIHUKE W HAMIUTe
yCTaHOBOUHBIN (paiisi. OH umeeT Ha3BaHue «SETUP», «Install» unu Ha3BaHUe MOfe/T KaMmephl.
OObpaiijaiiTe BHUMaHYe Ha TUM (aiina, Ao/KeH ObITh «*.exe» uin «[IpunoxxeHue».

2. BeIBaroT csiyuyau, UTO Kamepa npuodpeteHa 6e3 [ucka.

e B3aTh fpaiiBepa? TonbKO CKayaTh C MHTEPHETA, eC/ii TpeboBaTh y MPOAABIIero uenoBeka
OecrionesHo.

2.1 CHayasia HaZio TOCMOTpeThb Ha (pMpMy MPOU3BOJUTEIS, 3aTeM B UHTEpHeTe yepe3 MOMCKOBUK
HalTH ouLMaNbHBINA CAlT U y>Ke TaM HalTHU ApaiiBep /s JaHHON MOZesu.

Ecim 1 3TOT crioco6 He TIOMOT, TO 110 Ha3BaHUIO (GUPMBI U MOZEN HAUTH JpaiiBep B APYroM
MecTe.



2.2 EcTb etie criocob HaWTH JpaiiBep 110 uaeHTU(UKAIIMOHHOMY HoMepy. Hazio OTKpBITH
«/lucneTuep yCTpOUCTB» (TIpaBOM KHOMKOW MbIIM 110 « Mol KomnbroTep», CBOMCTBA, €C/IU 3TO
Windows XP To A0NOMHUTETBHO MOHAI00MTCs TIepeliTh Ha BKIaZIKy «O0opyzoBaHue», TaMm
«[lucrieTuep ycTpoicTB»). Hy>kHo HaiiTh BeO kKamepy. OHa OyzeT m6o B USB ycrporicTBax,
6o B «3BYKOBBIE, BU/IE0 ¥ UTPOBBIE YCTPOiCTBa». Kamepa 6e3 apaiiBepoB OyeT UMeThb
BOCK/IMLIATe/IbHbIM 3HaK BO3/le Ha3BaHUSI.

[IlenkaeM 10 Hell 1paBoi KHOMTKOW MBILIN U BbiOMpaeM CBOMCTBa.

JIACTIeTyep yCTPOWCTB - CBOMCTBA
[ucrieTuep yCTPOWCTB - CBONCTBA

Ha Bknagke «CBefeHus» BeiOrpaeM «V /] o6opyzoBanusi». [lepByt0 CTPOUKY MCII0/Ib3yeM Kak
VMS$1 YyCTPOWCTBA, TO eCTh BBOJMM B TTOMCKOBUK.

id obopygoBaHUs

ID o6opynoBanus

2.3 E1le MOKHO CKauaTh JipaiiBep-Tiak. To Habop /ipaiiBepoB /Ijisi pPa3/TUUHBIX YCTPOUCTB. 3aTeM
OTKPBITB 3TOT JIpaliBep-TIaK 1 MOMCKATh TaM YTO-T100 /1715 BeO Kamep.

Vnu Takke B iMCTieTuepe YCTPOUCTB BbIOpaTh «OOHOBUTE J[paliBephl...» ( CM. pUCYHOK 3) U
3aTeM « ABTOMaTUUeCKHUI MOUCK JpaliBepOB».

aBTOMaTUUYeCKUM MOUCK JjpaliBepoB

ABTOMaTUUeCKUI TTIOUCK ApaliBepPOB

3. Ecin BebO Kamepa mipeiHa3HaveHa /i1t paboThl 6e3 [paliBepoB, TO ee MOXKHO Cpa3y
TIOJIK/TFOUMTh W HauaTh C Hel paboTarth.

Ncnons3oBanre WEB-kamepsl

EcTb HECKO/IbKO BapUAHTOB T0 MCTOb30BaHUIO Beb KaMephl U ee apaMeTpOB.

- Ecnu ¢ gpaliBepamu Kamepbl yCTaHOBU/IOCH MPUIIOXKeHHe, TO OTKpbiBaeM ero (Ilyck —
[Tporpammel, Uy uepes sip/bIK Ha paboueM cTose). B OTKpbIBLIENCs: porpaMMe MO>KHO

HACTPOUTH pa3/IMYHbIE MMTapAMETPEI KdMephbI, ADKOCTb, IINPWHA U BBICOTAd, KAUeCTBO.

- [Iporpamms! /151 BU/le0-4aTOB UCIIO/b3YIOT CBOU OT/e/bHble HACTPOMKHU Kamepbl. JTo Skype,
ICQ, MailAgent u fpyrue.

- EcTb errje mporpammel i1t paboThl ¢ Kamepamu. OHM pacmmpsitoT GpyHKIMoHan. Harpumep,
6ecritatHeie Webcam Plus! Lite, WebcamXP unu 6osiee nmpodeccroHaibHast riaTHast



WebcamMax. Hactpoek u (pyHKIMI TaK MHOT0, YTO pacCMaTpyUBaTh UX OTZeIbHO 37leCh He
CTOUT.

WTak, ecnu Bbl ycTaHOBUIM CBOIO Beb KaMepy U HaCTPOW/IU ee, Tellepb MOXKHO CMeJIo HauaTb
001[aThCSt CO CBOMMU 3HAKOMBIMU M PY3bsSIMH, Uepe3 CKakI, 0JJHOK/TaCCHUKY, BKOHTAKTe W/IH
Jipyrye CepBUCHI.

Bri6upaTh IUGPOBYIO BUZEOKaMepPY /sl CeMeHHBIX HY K, C/ielyeT B TaKOM
1ocJieZloBaTeIbHOCTH.

Kak BbIOpaTh BU/leOKaMepy
1. Tun yudpoBol BUAeOKaMephbl

Tun LIH(l)pOBOﬁ KaMepbl 3aBUCUT OT THUIIAa HOCUTEJIA, Hd KOTOpLIﬁ 6y,ZLET 3aMMChIBAThCSI OTCHATBIN
MaTepHall. PaCCMOTpI/IM CaMble MMoAXOoAdIe THUIIbI BUAeOKaMep OJisd CeMbU:

DVD. XapakrepHoi 0c0OeHHOCTbIO KaMep /IaHHOTO THIIA SIB/ISIETCS TO, UTO 3aIUCh JAHHBIX
ocytectBasieTcss Ha DVD, Tounee muau DVD auck. Buzeo3anuchk nporucxoguT B (popmaTe
MPEG?2 c paspetuenurem 720x576. biiarogaps TakoMy TUITY HOCUTeJIS BbI MOXKeTe cpasy
TIPOCMOTPETh 3acHsATOe BUieo Ha DV D-nipourpeiBatesie. Ho faHHbIN THTT BUje0OKaMep He
SIBJISIETCS] HAW/IYYILMM BapUaHTOM [i/Is1 CeMeMHOM Kamephbl, TaK KakK eCTb C/IelyIOL1M THIL.

Blu-ray. JanHbiii TUT UQPOBLIX KaMep 3anuchiBaeT BUeo Ha Blu-ray auck (mini-BD)
Gs1aroziapst ueMy MO>XKHO 3alMChIBaTh BUieO0 C paspemteHueM 1920x1080 B Full HD kauecTge,
TipaB/ia TIPO/IO/DKUTEILHOCTh BUZIEO 3aMET 110 BpeMeHH He OoJiee uaca. /JaHHBIM BapyUaHT
HaMHOI'0 JIyullle CBOEro BBIIIeYIIOMSAHYTOr'0 aHalora, HO ¥ CTOUT Ha MOPS/I0K J0poXKe.

HDD. Takue BuzieoKamMmepbl MO3BOJISIIOT 3alTMChIBaTh BU/I€0 HAa BCTPOEHHBIM XXECTKUH JUCK B
dbopmate MPEG2 c pa3pemenuem 720x576. Kpome sToro ectb HDD kKamephbl, KOTOpbIe
MO/IIepKUBAIOT 3aIKCh IMIMPOKOodopMaTHOTO BUeo (ripu Hammuuu ¢yHkiuu AVCHD 720 ummi
1080 nunwmi1). HecoMHeHHOe TIperMYlileCTBO 3aK/H0YaeTcsi B TOM, UTO Ha KECTKUM IUCK B
3aBUCUMOCTH OT ero 00BEMa, BbI CMOXKeTe 3arucath /o 10 yacos Bugeo B HD dopmare. U3
HEeZI0OCTaTKOB CTOUT OTMETUTH BbICOKYIO CTOMMOCTb KaMmep ¢ roazep>xkod AVCHD.

Flash. Cambr1if pacipocTpaHéHHBIN U yA00HBIN THIT BUAeoKaMep. Kamepa ucnonb3yer ®dsii-
MaMsTh JIJIs 3aTTMCH U XPAHEHUs JJaHHbIX. KaMepbl JaHHOTO THUTAa MOTYT UMETb KaK BCTPOEHHYHO
MamsITh, TaK U CTIeLIaIbHBIA CIOT [/ Heé, 6yiarofiapsi 3SToMy Bbl MOXKeTe CBOOOZIHO MeHSITh
3aro/THeHHbIe KapThl, a Tak ke JIeTKO TepernucaTh C HUX BHZIe0 Ha KOMITbIOTep WX HOYTOYK.
[TpenMyl111eCTBOM SIBJISIETCS TAaKXKe U TO, UTO JIaHHbIe KaMepbl UMEFOT KOMITaKTHBIN BU/ U Maslblit
BeC, UTO OUeHb YA00OHO ITPU TPAHCITOPTUPOBKE M HOIIIEHUH C COOOM.

2. Tur 1udpoBOro HOCUTEJIS

Kak BbI yXKe a0oraaa/incCb, TUIl BUAEOKaMephI MpeAriojaraet COOTBETCTBy}OHJI/Iﬁ TUIT HOcuTens. B
BHUeOKaMepaX MCII0/JIb3YIOTCA C/1eAyrolre HOCUTeN:



* ONTUYeCKUM IUCK;

* JKEcTKul AUCK;

* OJI31UI-TIAMSATb.

ITpu BEIOOpE KamMephl OT/aBaiTe MpeArouTeHrHe TOMY HOCHUTe/TI0, KOTOPhI BaM OyeT 6osee
y0OHBIM B MCIIO/Tb30BaHUH, HO B CBOIO OUYepe/ib MbI ObI [TOCOBETOBA/IM KaMepy CO CJIOTOM JiJIst
Flash kapr.

3. PaspelieHre 3anmMcaHHOrO BU/EO

UYeM BhIllIe pa3pellieHre BUIe0, TeM KauecTBeHHee 0HO OyzeT. Kpome Toro, eciv BbI OyjeTe
CMOTpEeTb 3alMCaHHOE BU/IE0 Ha LIMPOKO(GOPMaTHOM MOHUTODPE WU TeJIeBU30pe, TO JJ1S 3TOr0
HeoOXx01MMO UTOOBI Kamepa cHUMasia Bueo B HD kauecTse, a eré nyuie B Full HD.
PekomeHyeM Takke MpHOOpPeCTH KaMepy, CHUMAIOIYI0 BH/Ie0 C pa3pellieHreM He MeHbIlle YeM
1440x1080.

TyT crout ynomsiHyTh 1 0 hopMaTe n306pakeHust. Kak BceM BaM M3BeCTHO, ceiiyac B Mo/ie
MpoKodopMaTHasi KapTHHKA, I03TOMY peKOMeH/IyeM uTo0bl KaMepa CHUMarsia BUJIeo B
cooTHo1eHuu 16:9.

4. )KvJKOKpUCTa/UTMYeCKUI SKpaH

Il ynobcTBa BUZIEOCHEMKY OU€Hb XOPOIII0, eC/IU B BUZieoKamepe OyeT npucyTcTBoBaTh JKK-
5kpaH. C MOMOIIBI0 3TOTO 9KpaHa orepaTtop Oy1eT KOHTPOJIMPOBAaTh, U CJIEJUTH 3a XOJ0M
cbéMKU. JKenarenbHo uToObl JKK-3KpaH UMes1 BO3MOKHOCTh TIOBOPAUMBAThCS B Ziaria30He OT
180 mo 270 rpagycos. HoBble MOZeM Kamep OCHAIeHbl CEHCOPHBIM JMCILIeeM, UTO JesiaeT
yTipaBJjieHHe BUJIe0CHEMKOI Oosiee yZI0OHOM 1 MHTePeCHOM.

5. PeXxuMbl CLEMKU

Ecsu B Batteit 1judpoBoii Buzieokamepe Oy1eT BO3MOXXHOCTb BbIOOpa pEXKUMOB CheMKH, TO 3TO
HeCOMHeHHbIH rtroc. Hanbosiee romysisipHble peXXUMbI ChEMKHU:

* Pexxum Cymepkuy;

* PexxuM Bocxog 1 3akart;
* Pexxum DeiiepBepk;

» Pexxum Ileit3ax;

* Pexxum ITnsoK;



e Pexxum CHer.

Bnaro,qapﬂ Ha/IMUHIO TAKUX PEXXKMMOB BbI CMOKeTe IOJTYyUHNTh KaUeCTBEHHOE BH/I€0 ITPpU ChEMKE B
COOTBETCTBy}OH_IEI‘/JI obcTaHOBKe.

6. KonmuecTBo KaZIpoB B CEKYHAY

UYem BhIIIIe 3TOT TIOKa3aTeslb, TeM Oosiee TIIaBHBIM U eCTeCTBEHHBIM Oy/1eT n3obpakeHue.
CoBpeMeHHbIe BU/je0KaMephl MOAAepKUBAlOT BU/|e0 C UaCcTOTOM OT 25 0 60 KaipoB B CEKYH[Y.
CamMblil OonNTUMasIbHBIN M0Ka3artesb /7151 Kamepsl 370 50 K/c.

7. Zoom

Zoom - 3TO BO3MOXXHOCTb BH3ya/IbHO TIPUOJIMXKATh WK OTAASITh CHUMaeMble 00BeKThI, UTOObI
He 1oAXoauThb Osxe. C TIOMOIIBIO YBeTMUeHus], Bbl CMOyKeTe TIPUOJTU3UTL He0OXO0MMBbIi
00beKT, 1abbl OH XOPOILIO U B TIOJTHOM Mepe Tiorasi B KaJp. Ho npu cuibHOM yBeMueHun
KauecTBO M300pa)keHus1 3aMeTHO YXYALIUTCS.

[Mokymasi BU/ie0KaMepy, OT/laiTe MperiouTeHre ONTUYeCKOMY 3yMY, a He [U(PpOBOMY, TaK KaK
TIpY TIePBOM BapyaHTe yBeJWUeHHe TIPOUCXOJUT 3a CUET ONTHKH, a BO BTOPOM BapHaHTe 3a CUéT
obpe3aHus KpaéB Kajpa.

Kak BpiOpath 11)poByI0 BHIeOKaMepy

[Tocne Toro, Kak Mbl paCCMOTpPe/IM TaK Ha3blBaeMble a3bl, KOTOPbIE BbI [JOJDKHBI 3HATh Mepes]
TOKYTIKOM 1{M(POBOIA BHleOKaMephl, Tereph /jaBaiiTe paCCMOTPUM BTOPOCTeNeHHble (QYHKLIWY,
Ha/TMure KOTOPBIX Oy/ZieT OYeHb 10JIe3HBIM.

[Tepenaua nmotoka uepe3 USB. [Ii 3TOM BO3MO>KHOCTH B BH/]eOKaMepe ZI0/DKEH ObITh BCTPOEH
USB nopT, ¢ NOMOII[bI0 KOTOPOT'O Bbl CMOYKeTe COeJMHUTb KaMepy C KOMITbIOTEPOM M HaCTPOUTD
MOTOKOBYIO MepeJiauy BH/E0 C Kamephbl.

[Moak/oueHre BHEIIIHeTo YKecTKoro qucka. Ecu Bl OyjeTe CHUMATh AJIMHHOE TI0
TIPO/IOJKUTETBHOCTH BHZIE0, TO BaM /IJIsi 3TOT0 TTOHAZ00UTHLCS B0JIbIIIoe MPOCTPAaHCTBO Ha
rdpoBoM HocuTese. Ty MpobemMy TTOMOXKET PellIUTbh BO3MOXKHOCTh MOAKTFOUeHUsT K
BH/leOKaMepe BHeIIHero >KECTKOro JMCKa.

®otopexxum. C oMolIIIbio GOTopeKUMa B BU/IeOKaMepe BBl CMOXKETe He TOJIbKO CHUMATh BH/[IE0,
HO U JlesiaTb GOTOCHUMKH, UTO C/le/laeT Ballly Kamepy Oosee yHuBepcanbHOM. C BUZieOKaMepoid,
BaM y)Ke He Hy>KHO Oy/1eT HOCUTB el1jé ¢ coboii (hoToarmapar.

Makpocbémka. Hannuue B Kamepe peykuMa MakpoChbEMKH [JaCT BO3MOKHOCTb CHUMATh MeJIKHe
00BbeKThI KPYTTHBIM TJIAHOM.

Bcmbika. Hamiure BCIBIIIKY B BU/jeOKaMepe OueHb HeoOXoAurMasi Belllb C IIOMOIIbI0 KOTOPO
Bbl CMO)XeTe CHUMAaTh MPH IJIOXOM OCBEIleHUH UK B TEMHOE BpeMsi CyTOK.



Pe)KUM HOUHOM ChEMKH. [TaHHBIN PEXKUM ZaCT BO3MOXXHOCTh CHUMAaTh HOUBIO, HO YUTHUTE, UTO
KaueCcTBO TaKOW ChEMKH B JTFOOOM ciydae OyeT TIOXUM.

Batapest. O6patuTe BHUMaHVe Ha BpeMsi paboThl 6aTaper B aBTOHOMHOM PeXHMe 1 BO BpeMsi
cbémKH. Ecm ke BBl Oy/1eTe 0ueHb MHOTO CHUMAaTh, TO BO3MOXXHO BaM Heo0Xoqumo Oyaet
TIPUOOPECTH /IOTIO/THUTE/TbHYI0 OaTapero Wi ke 3aMeHUTh eé HOBOM, Oosiee MOIL[HOM, KOTopast
OyzeT fep>kaTh CBbIlLIe 4-EX YacoB.

[Tpown3BoguTenu. [lonynsspHbIMY TPOX3BOAUTENSIMA KaMep SIB/SIFOTCS C/leAytolye (GUpMbl:

* Sony;

» Canon;

» Samsung;

» Kodak;

* JVG;

* Panasonic.

Kakyto Mozens BUJieoKamMephl BEIOPAaTh

Kakyto BbIOpaTh IU(POBYIO KaMepy 13 OF0/PKeTHbIX BAPHAHTOB

3 paccMOTpeHHBIX HaMU OF0/PKETHBIX BADUAHTOB KaMep, aHa/IU3UPYs PIHOK Tpojax B 2011 u
B 2012 ropy, Ha Halll B3IJ/Is[, HAWIYYIIUM BapUaHTOM cTaHeT Bueokamepa Sony DCR-SX21E.
LleHa Kamepbl BapbupyeTcs B ripefesnax 250$.

[HanHasi kamepa BktouaeT: Flash mamsTe; mmpokogopmaTHbiii pexkuM BHie0; CTaOUI3arivs
n3o0pakenust; popmat 3anucy 576i; HaMuMe BceX HeOOXOJUMBIX PEXKUMOB ChEMKH;
dboTopexxum (640x480); roaaep>KKa KapT MaMsSTU U BCTPOEHHBIN 0CBeT/IUTe/b. XOPOIIUMA U
HeoO6X0IUMbI MUHUMYM (YHKLIMIA TIPUCYTCTBYeT B IaHHOMN Kamepe.

Kak u Bcerfia 6biBaeT B Or0/I)KeTHBIX MO/IeJIsIX, JAHHAs! MO/Ie/Tb BbI3bIBaeT MHOT'O HapeKaHUH y
T0/1b30BaTes ek, B YaCTHOCTH OHU CETYIOT Ha IJI0X0e KaueCTBO BU/e0 U (poTorpaduii, KOTopbie
MO’KHO CMOTPETh TOJIbKO Ha HeOOJIBIIINX 3KpaHaX, TaK Kak Ha O0JIbIIIOM — KapTHHKa OYeHb
HeuéTkas. Ho Borpeky BceMy 3TOMY, M0 CBOeM (PyHKLIMOHA/IbHOCTH, KaMepa OYeHb XOpOollias,

BeJb UTO eL[é MO)KHO XOTeTh OT KaMephl 3a Takue JieHbru?!

Kak BbIOpaTh X0pOIly10 BU/je0OKaMepy U3 CPe/IHero [IeHOBOro Aurara3oHa



W3 cpenHero 11eHOBOTO JMiaria30Ha Mbl Obl TOPEKOMeH/I0Ba/Td BaM Buzieokamepy Sony HDR-
CX190E 1iena kortopoii cocrassnsier 400$. JaHHasi Kamepa SIB/ISIETCS XUTOM MPOAAXK B UHTEPHET-
MarasmHax, a, I10 OT3bIBaM I10/Ib30BaTesel, y Heé NpakTUYeCKy HeT HeJJ0OCTaTKOB.

Yro BK/IOUaeT B cebst 3Ta uygo-kamepa: Flash mamsits; 3ammce Buzeo B popmare Full HD c
pasperenrem 1920x1080 B mmpokohopMaTHOM peKuMe BUe0; GYHKLMS CTaOMIH3aLin
n3obpaxxenust; 2KK-3kpaH; ¢popmatsi 3armcu 480i, 1080i, 1080p; dpokycrpoBKa 110 JHLLy;
(hoTOpexuM.

3 He10CTaTKOB MOXKHO OTMETHUTb C/1a0blii aKKyMYyJISITOP, KOTOPOT'O XBaTaeT BCero JIUIIbL Ha
TM0/JITOpa yaca paboTkl. PellnTh JaHHY0 MPo0/IeMy IMTOMOXKET MOKYTKa JPyroro HehupMeHHOT O
aKKyMYJISITOpa, KOTOPOT'O XBaTUT 3HAUMTE/BHO fosiblile. Takke B HEJOCTaTKH MOXKHO TIPUITHCATh
OTCYTCTBUE aBTOMAaTHUECKOTO 3aKPLITHS IIITOPKH 00BEKTHBA U BO3MOKHOCTb CHUMAaTh BHIE0 B
dopmare Full HD Bcero qumib g0 2 I'b.

HecMoTpsi Ha Takue He3HauUUTe/IbHbIE HEJJOCTAaTKU C TIOMOILbIO IaHHOUW KamMephl Bbl CMOKeTe
TMOJIyUYWTh KaueCTBeHHOe BH/e0 U OT/IMUHbIe poTorpaduu. brarogaps nmerommcs B Kamepe
GYHKLMSAM, CHAMaTh BUJI0 Ha Helt Oy/1eT MPOCTO YJ0BObCTBHEM.

Bribupast Kamepy B JaHHOM HUIIIE YK€ OCTAHOBUTHCS Ha UEM-TO O/IHOM OU€Hb CJIOXKHO, TaK Kak
BCe MO/Ie/IM UMEIOT IMPOKKI QYHKIMOHA U OT/IMYHOEe KaueCTBO BU/e0 U (POTOCHEMKHU.
ITpoBesst 6onee T/TyOOKMIA aHA/TU3 TTapaMeTPOB, a 0COOEHHO OT3bIBOB B/Ia/Ie/IbIER, MbI HaIIL/TA
CaMbll JIy4IllIMM BapUaHT, UM craja Buseokamepa Sony HDR-CX560E. Ilena ganHou kamepsl
coctapsisieT 1300$. D1y 1M poByIO BUI€OKAMEPY MOXKHO OXapaKTepHU30BaTh KaK «Kamepa-
mMeuTa».

TexHUUECKHe XapaKTePUCTUKH JJaHHOW KaMephl BK/TFOUAIOT B Ce0si BCe BhINIENIepeUnCIeHHbIE
XapaKTePUCTUKHU [IPYTUX KaMep, a TaK >Ke: pe)KUM HOUHOW CbEMKH; CeHCOPHBIN JAUCTIIel;
doTopexxuM ¢ paspeliienreM doTorpaduu 4672x2628 nukceneil; HamMuKe BCIBIIKA U MHOTHE
Jipyrue 1osie3Hble PyHKIMU. Ho riaBHOe MperMyleCcTBO AAaHHOW BU/leOKaMephl B eé KauecTBe.
KauecTBo miposiB/isieTcsi BO BCEM: B BU/I€0, B 3BYKe, B OTO, B (PYHKLIMAX — BO BCEM.

B HeocTaTKy MHOTHE BJIaJie/IbI[bl 3aTTUCHIBAIOT C/1a0bIM aKKyMYJ/ISTOP U He HzieabHbIN 3yM, HO
3TO BCE JIMYHOE Mpe/rouTeHrne Kax0ro. HeckonbKo yesioBek OTMeuaroT Ype3MepHYH0
YYBCTBUTETHHOCTh MUKPO(OHA, HO B 1[€JI0OM MO/eJTb TT0Ka3asia rMpeKpacHbie pe3y/bTaThl U CTOUT
CBOUX JIeHerT.

Kak BbIOpaTh BUzieoKamepy [/ist BUZIeOHAO 0 1eHUsST

CyleCTBYIOT C/Ie/IyIOIIMEe BH/IbI KAMEpP BU/Ie0HA0/TFOIeHUSI:

* BeckoprnycHble BU/leOKaMephl

Yairie Bcero, 6eCKOpnyCHbIe BHI€0OKaMephbl, YCTAHABIUBAIOTCS /11 CKPITOTO
BU/IeoHaOmoneHys. KaMephl JAHHOTO BHZIa MOHTHUPYIOTCS TMOO B cTeHy, mMb0 B Meberb.



° KYHOJ'ILHBIE BHU/1€OKaMePhbI

Takoii BU/i BUieOKaMep yaille BCero UCIo/Ib3yIOTCS BHYTPU TIOMEII|eHHH, 0COOeHHO /1/1st
HabJTF0/IeHus B 3aJie cyriepMapKeTa Wid B HeOobiioM KabuHeTe oduca. KymnonbHeie
BH/IeOKaMepbl UMeOT GopMy YEPHOTO I11apa, ¥ KPeIruThCsl Ha TIOTOJIOK.

» KopnycHble BUieoKamepbl

KamepbI Takoro THTa UCTOMB3YHTCS /ISl CTalMOHAaPHOTO Hab/toieHrst B opricax Ul TOPTrOBBIX
LeHTpax. Takue KaMmephl yallle BCero MOXKHO YBU/ETh Ha Kaccax CyrepMapKeTOB.
OnpeznenéHHBIMUA MO/Ie/ISIMU KaMep MOXXKHO YTIPaB/IsiTh U3/jaieka MyTéM UX ITOBOPOTa, YTOObI
OCMaTpuBaTh TEPPUTOPHIO I10 KPYTY.

* Y/InuHbIe BH/I€OKaMePbI

Y uuHble BUZleOKaMephl Kak Bbl Yoke orajjalicb, MOHTUPYIOTCS Ha CTeHY 37laHuUs WU
CrieLraIbHY0 oropy. JJaHHbIe KaMepbl OTJIMUHO a/|0TITUPOBAaHbI 711 PabOTHI ITPU X0/I0JHOM U
)KapKoM I0rozie U yCTOMUUBEI K IlepernaziaM TeMIiepaTtyp U Bjaru.

[Tpu BbIOOpE KaMepsl AJis1 BUZe0Ha0/It0ieH!si He0OX0JMMO YUUTBIBAaTh BO3MOKHOCTD 3alIMCH
L[BETHOT0 BU/le0. Eciu [i/1g Bac 5TOT MOMEHT He NPUHLIUIIMAJIeH, TOTa OT/jaiiTe NpeAriouTeHre
yépHO-0esioii KapTUHKe, TaK KakK TaKue KaMepbl 3HauUuTe/bHO Jeliessie. Ec Bam Heo6xoaumo
OCYIIIeCTB/ISATH TIIAaTeIbHOE BUIeOHA0/I0IeHre, HarpuMep, (UKCHPOBaTh L{BETa aBTOMOOWIIeH,
TOT/]a, KOHEYHO e, HeoOXo/1MMa BuieokaMmepa (prKcrpyromas n300pakeHue B I[BeTe.

OT uyBCTBUTE/ILHOCTUA KaMephl 3aBUCUT TO, TIPU KAKOM MUHUMa/IbHOM OCBeIlleHHH KaMepa
CMOXeT pa300purBO GUKCHUPOBATHL TEPPUTOPHIO U TFOOBIE TepeMeliieH|s Ha Held. Eciu Ha
TJIAaHOBOM MeCTe YCTaHOBKM MpeJIioiaraeTcsi Xopollee OCBelljeHre, TO 3alyMbIBaThCs O
YyBCTBUTETBHOCTH 0CO00 He CTOUT, eCJIH >Ke KaMepa OyjeT HaXOUThCs Ha yuiie U paboTaTh B
TEMHOE BPeMsI CYyTOK, 3TOT MOMEHT He0OX0ZMMO TPOAyMaTh.

7151 GOMBIIMHCTBA C/TyuaeB BIIOJTHE TIOAOUIET BO3MOXKHOCTh KaMepbl (PMKCUPOBAThb
n3obpakeHue c paspeleHreM B 420 MTUHUT.
3afanus Jyisl MPAaKTUYeCKOU paboTHhI.

1.03HaKOMUTCS C MyanHMe,[[HﬁHbIM IMPOEKTOPOM, €0 OCHOBHBI€ XdPaKTEPUCTHUKU U
(I)YHKI_[I/IOHaJIbeIe BO3MO>XHOCTH.

2. [NogkntounTe MyIbTUMeUIHbBIN TTPOEKTOP K KOMITbIOTEPY WM K IPYTOMY BHEIIHEMY
HMCTOYHUKY (BUAeOoMarHuTooH, CITyTHUKOBBINA pecuBep, DV D-1ieep, BUeoKkamepa,
TeJIeBUSMOHHBIU TIOHEp U T.IL.).

3. Ocy1iecTBUTb BCe HeOOXOUMbIe HACTPOUKH (HarpuMep: sI3bIK MEHI0, KOHTPAaCTHOCTb,
YETKOCTh, TPareLyro u T.1.).



4. TIpoieMOHCTPUPYHTe TTPUTOTOBIEHHBIN BaMH yueOHO-/1eMOHCTPALMOHHbIN MaTepyast
(Tipe3eHTaLus, KM, POTO, TabIUL[BI U TA.).

5. YcraHoBUTH BeOKaMepy U TIPOBEPUTE paboTOCIIOCOOHOCTS.
6. ITogkrOUnTh 1M(POBYIO BUAEOKAMePY U TIPOBEPUTEH pabOTOCIIOCOOHOCTS.
7. CocTaBUT Tab/HIy CPaBHUTE/ILHBIX XapaKTePUCTUK BeO-KaMephl U 1[UhPOBOI BHAeOKaMephl.
KoHTposibHBIe BOTIPOCHI
1) Kak BeiOpath BeG-Kamepy?
2) Kakue cyllleCTBYIOT MPOM3BOJUTENMM [TUGMPOBBIX BUje0KaMep?

3) OT Kakoi XapaKTePUCTUKHU BeO-KaMephl 3aBUCHT KaueCTBO Iepe/laBaeMOi «KapTHHKN» ?

IIpakTnueckas pa6ora 10
Pa3ron komnbioTepa ¢ nomoinbsio BIOS. TectupoBaHue pa3orHaHHbIX CUCTEM
Lleab pabombl.
1. O3HaKOMUTBCS U TOTyUYNUTh HaBBIKK PabOTHI 110 TECTUPOBAHUIO PA30THAHHBIX CUCTEM.

IIpakTHUeckuil pa3sroH mpoueccopa

Merto/ b1 pa3rosa npoueccopa

CyuiecTByeT /Ba MeTo/ja overclocking'a: roBbIllieHre 4acTOThl cicTeMHOM MHBI (FSB) 1
yBesmueHue Ko urrieHTa yMHOXKeHus1 (MHOKUTes1s1). Ha JaHHbII MOMEHT BTOPOM MeTo[
HEBO3MO’KHO TIPUMEHUTh MTPAKTHUEeCKH Ha BCeX CePUMHBIX Tpolieccopax AMD. VckntoueHUsIMU
13 nipaBu sBJsitoTCs: niporeccopsl Athlon XP (Thoroughbred, Barton, Thorton)/Duron
(Applebred), Beinyiennsie 10 39 Hegenu 2003 roga, Athlon MP, Sempron (socket754; To/bko
nioHwkeHue), Athlon 64 (Tosibko noHwkenue), Athlon 64 FX53/55. B cepuiiHbix mpoljeccopax
npou3Bo/cTBa Intel MHOXKUTE/H TaKKe MOJTHOCTBIO 3a0/I0KMpPOBaH. Pa3roH npoijeccopa mytem
YBeJTMUE€HUS] MHOXKUTEJIS IBJISIETCS] CaMbIM "'6e300/1e3HeHHBIM" M TTPOCTHIM, T.K. BO3pacTaeT
TOJIbKO TaKTOBasi 4aCTOTa [POLIeccopa, a yaCcToThl WKWHbI namATy, rH AGP/PCI ocrarorcs
HOMMHA/IbHBIMHU, TIO3TOMY OIpeZie/IuTh MaKCUMa/IbHYIO TaKTOBYIO YaCTOTY MpOLieccopa, Ha
KOTOPO# OH CMO>KeT paboTaTh KOPPEKTHO, C TIOMOII[IO IaHHOTO Criocoba 0Co6eHHO MPOCTO.
2Kanb, uto ceituac HalTH B ripogaxe rporeccopbl AthlonXP c He3ab/10KMpOBaHHBIM
MHOXKHTeJIEM JOBOJILHO TPY/IHO, ec/ii BooOIIle BO3MOKHO. Pa3roH rporieccopa mocpeicTBOM
yBesinueHuss FSB nmeeT cBou ocoberHHocTH. K mpumepy, ¢ poctom uactotsl FSB pacreT yacroTa
IIMHBI TamMsaTy ¥ YactoThl IuH AGP/PCI. Ocoboe BHUMaHVe HY>KHO 00paTUTh Ha YaCTOTHI IIMH
PCI/AGP, koTopblie B 00JIBIIMHCTBE YMIICETOB CBsi3aHbI € uacToTol FSB (He kKacaetcs nForce2,
nForce3 250). O60iiTH 3Ty 3aBUCUMOCTh MOXXHO TOJIbKO ecyid BIOS Baiiiei MaTepUHCKOM T/1aThl
VMMeeT COOTBETCTBYIOLIME MapaMeTpbl — TaK Ha3bIBaeMble Je/ITe/ N, OTBeyarolye 3a
otHoueHue PCI/AGP k FSB. PaccuuraTh Hy>XHbII BaM JieJiuTelb MOXKHO 110 popmyse FSB/33,
T.e., ecsii yactota FSB = 133 MHz, To cieayet 133 pa3genuts Ha 33, U Bbl TTOTyUMTe HY>KHBIN



BaM JleJIUTe/lb — B JJAHHOM CJlydae TakOBbIM siBjisieTcsi 4. HoMyHanbHOM 4acTOTOW /151 IIIUHBI
PCI aenstotcst 33 MHz, a MakcumanbHOM — 38-40 MHz, Bhlllie ee yCcTaHaBIMBaTh, MSTKO
rOBOpS1, He PEKOMEHAYeTCS: 3TO MOXKeT MPUBECTHU K BbIBOAY U3 cTpos PCI-yctpoiicTs. I1o
YMOJ/TYaHHIO YaCcTOTa LIMHBI TaMATH OJHUMAETCs CHHXPOHHO ¢ yactotor FSB, nostomy, ecin
raMsTh He UMeeT [JOCTaTOYHOIO IOTeHIuasa Jjis pasroHa, OHa MOXKeT CbIrpaTh
JIMMUTUPYIOLIYIO po/ib. ECM 04eBUHO, UTO YaCTOTa ONEpaTMBHOM NaMATH JOCTUIJIA CBOErO
ripeziesia, MOXKHO IpeANpUHATh C/lefyoliee:

e YBenWuuTh TAMMUHIHM NaMATH (HanpuMmep, 2.5-3-3-5 usMeHuThb Ha 2.5-4-4-7 — 310

MO>KeT TOMOYb BaM BbDKaTh ellje HecKo/ibKo MHz 13 onepaTtuBku).

e [loBbICUTH HarpsKeHHe Ha MOAYJISX [TaMSATH.

e PasroHaTs nporeccop U rnaMsaTb aCUHXPOHHO.
UreHne — MaTh yUeHMS
7151 Hauaia BaM MOTpebyeTcst U3yunuTh MHCTPYKLMIO K CBO€I MaTepUHCKOM TiaTe: HalTH
pa3zesnsl MeHto BIOS, oTtBeuaroiiue 3a uactory FSB, RAM, TallMMHroB namsTu, Ko3gduiueHTa
YMHO>KeHUsI, HarpsbkeHul, genuteseid yactot PCI/AGP. Ecnu B BIOS HeT HUKaKuX U3
BbILIENPUBE/IeHHBIX ITapaMeTPOB, TOTja PAa3rOH MOKHO OCYIL|eCTBUTh C TTIOMOLLBIO [IepeMblUYeK
(mkaMIiepoB) Ha MaTepUHCKOM 1iaTe. Ha3HaueHMe KaXK/I0To pkKamIiepa Bbl MOKeTe HalTH B TOU
Ke MHCTPYKIWU, 0JHAKO 0OBIYHO Ha CaMOM TulaTe y>Ke HaHeceHa uHbopMarys 0 QyHKIUH
Ka)K/10T0. bbiBaeT, caM IpoM3BO/IUTE/Ib HAMEPEHHO CKphIBaeT "MpoABUHYThIe" HacTpoiiku BIOS
— J1s1 BX pa30JIOKUPOBKYU TpeOyeTCst Ha)KaTh OTpeZie/ieHHOe COUeTaHUe K/IaBHII (TaKoe YacTo
BCTPeYAeTCs Y MAaTePUHCKHUX T/1aT TIpou3Bo/cTBa Gigabyte). [ToBTOPrOCH: BCIO HEOOXOIUMYIO
rH(bOpPMAaLIMI0 MOXKHO HAUTH B MHCTPYKLIMU WX Ha O(ULIMATbHOM CaiiTe MPOU3BOIUTE IS
MaTepHUHCKOM IUIaThI.
IIpakTuka
3axoaym B BIOS (006b1uHO 27151 BXO/Ia HY)KHO HaXkaThb K/iaBuiy Del B MOMeHT miepecueta o0bemMa
OIepaTUBHOM NaMSATH (T.e., KOr/ia MOSIBUINCH NTepBble JJaHHble Ha SKpaHe 1ocre
riepe3arpy3Ku/BK/IHOUEHHUsT KOMITbIOTePa, )XKMUTe KiaBuilly Del), HO BcTpeuaroTcs Mozienu
MaTepUHCKHUX T/IaT U C UHOM KJaBuiliel A1s Bxoga B BIOS — nanpumep, F2), viliem MeHto, B
KOTOPOM OCYIL[eCTB/ISIeTCS U3MEHeHHe YaCTOThbl CUCTEMHOM LIWHBI, [IIUHbI TTaMATH U yIIPaBJIeHUe
TalMUHTaMu (0OBIYHO 3TH MapaMeTphl PacIioyioKeHbl B 0JHOM MecTe). Jlymaro, UTo pasroH
TIpoL{eccopa C MOMOLLBIO MTOBBILLIEHUS] MHOXKUTeJIS1 3aTPYAHEHUN He BbI3OBET, [103TOMY IepeiiieM
Cpasy K MOJHATHIO YaCTOThl CUCTeMHOM IMHBI. [TogHrmaem yactoty FSB (nmpumepHo Ha 5-10%
OT HOMMHaJIa), TIOTOM COXPaHsieM yCTaHOBJIEHHbIe U3MEeHeHHUs], Iepe3arpykaeMcsl 1 xzjeM. Ecim
BCe HOpMaJslbHO, CUCTeMa 3alTyCKaeTcs C HOBbIM 3HaueHreM FSB u kak ciieficTBue ¢ 6omee
BBICOKOM TaKTOBOW 4aCTOTOM IpoLjeccopa (U NMaMsITH, eC/IU Bbl Pa3rOHsIeTe UX CUHXPOHHO).
3arpy3ka Windows 6e3 Kakux-1100 3KCIieCcCOB 0O3HavaeT, UTo MoJijjesia yxKe caenaHo. Janee
3anyckaeM nporpammy CPU-Z (Ha MOMeHT HalMcaHHWsl CTaTbU MOC/IeHEN ee BepCUe SIB/IsIach
1.24) umu Everest 1 yi0CcTOBepsieMCs1, UTO TaKTOBasi 4YaCTOTa Tpolieccopa Bo3poc/a. Ternepb HaMm
HY>KHO TIPOBEPUTH IPOL[eCCOpP Ha CTabUIBLHOCTh — AiyMato, y KaXKJIoro Ha BUHYeCTepe ecThb
muctpubytuB 3DMark 2001/2003 — oHU XOTb U Mpe/iHa3HAUeHbI [J151 BbISIB/IEHUS
ObICTPOEIMCTBUS BUI€OKAPThI, HO /IJIsl TOBEPXHOCTHOM IMPOBEPKHU CTaOUIBLHOCTU CUCTEMBI
MOYKHO "TIOTOHATE" ¥ uX. [y 6osiee cepbe3HOi MPOBEPKU HY>KHO MCII0/b30BaTh Prime95, CPU
Burn-in 1.01, S&M (6osee miopo6HO 0 MporpaMMax-Tectepax Hike). Eciii cucreMa miporiia
TeCTUPOBaHUe U BefleT ce0si CTabUIbHO, Tepe3arpy>kaeMcsi 1 HAUMHAeM BCe CHauasla: OTisiTh
3axoguM B BIOS, emje nosbiiaeM yactoty FSB, coxpaHsieM U3MeHeHUs U TeCTUPyeM CUCTeMy
3aHOBO. EC/i BO BpeMs TeCTUpOBaHUsA BaC "BBIKWHYJ/IO" U3 IIPOrpaMMBbl, CUCTeMa 3aBUC/Ia UIU



repesarpysuiach, caefyeT "OTKaTUTbCA'" Ha Liar Ha3aJ — Ha Ty 4aCTOTy IIpoLeccopa, Korja
cucTeMa Bejia ce0st cTabUIbHO — 1 TIPOBECTH 60Jiee 00beMHOEe TeCTUPOBAHUE, UTOOBI
yIOCTOBEPUTCS B TIOJTHOM CTaOMIbHOCTH paboThl. He 3a0bIBaiiTe CyieIUTh 3a TEMIIEPATypPOi
niporjeccopa 1 yactotamu muH PCI/AGP (B OC uactoty PCI 1 Temnepatypy MOXXHO
MOCMOTPeTh C TIOMOIIIbIO IporpamMmbl Everest umu pupMeHHBIX POTpamMM MPOU3BOAUTETISI
MaTepUHCKOM TJIaThl).

IToBbllIeHNe HANPSHKEHUS

He pekoMeH/yeTcs TIOBBIIIIATh HArpsbKeHHe Ha mporieccope 6osiee ueM Ha 15-20%, a nyuiiie,
yT00OBI OHO BapPLUPOBAJIOCH B Tipesieniax 5-15%. CMBICT B 3TOM eCTh: MMOBBIMIAETCS] CTaOUIBHOCTD
paboThI ¥ OTKPHIBAIOTCSI HOBBIE TOPHU30HTHI i1t pa3roHa. Ho OybTe 0CTOPOXKHBI: BMecCTe C
TIOBBIIIIEHWEM HaTPsDKEHMs TIOBBIIIAETCs TOTpebisieMasi MOIITHOCTD U TEIJIOBbIe/IeHHe
Tiporieccopa U Kak Cjie/[CTBUe yBeJIMUMBaeTCs Harpy3Ka Ha 010K MUTaHUs U pacTeT TemIieparypa.
Bo/bIIMHCTBO MaTePUHCKUX TUIAT M03BOJISIIOT BBICTAB/ISATh HAMpsDKeHHe Ha OrepaTUBHOU
namsiTH 10 2,8-3,0 B, 6e3oracHoi rpanuiiel sisasieTcs 2,9 B (a1 ganpHelero yBemueHust
HaTpSKeHUs1 HY)KHO JleflaTh BOJIbTMO/, MaTePUHCKOM M/1aThl). ['1aBHOE Mpy MOBbIIIEHUH
HanpsKeHus1 (He TOJIbKO Ha OTepaTUBHOM MaMsiT) — KOHTPOJIMPOBATh TeIJIOBbIZie/IeHue, U,
eCJI1 OHO YBeJIMUU/IOCh, OPraHM30BaTh OXJIaXKAeHWe pa30rHaHHOr0 KOMIIoHeHTa. OIHUM U3
JIyUIIuX crioco0OB ompeziesieHyst TeMITePaTypPhbl KAKOT0-IM00 KOMITOHEHTa KOMITbIOTepa
SIBJISIETCSI TIPUKOCHOBeHHWe PYKU. Eciii Bbl He MoykeTe 6e3 601 OT 0’Kora IOTPOHYTHCS 10
KOMIIOHeHTa — eMy TpeOyeTcsi cpouHoe oxJaxkjeHne! Ec/ii KOMIIOHeHT TOPSTUMiA, HO PYKY
JiepXKaTb MOKHO, TO OXJIaXKJieHre eMy Obl He TioMeIniano. M ToMbKo eciv Bbl YyBCTBYETe, UTO
KOMITOHEHT eJie TeTUIbIi W/ BOOOIIle X0/IOfHBIH, TO BCe XOPOLIIO, U OXJIaXKAEHHUS eMy He HY)KHO.
TalMUHIY U JAe/TUTE/TH YaCTOThI

TaliMUHTY — 3TO 3a/lep)KKU MeXy OT[e/TbHbIMU OTlepalysiMU, MPOU3BOAUMBIMU KOHTPO/UIEPOM
nipu obpairieHnu K maMsATu. Beero ux mects: RAS-to-CAS Delay (RCD), CAS Latency (CL),
RAS Precharge (RP), Precharge Delay unu Active Precharge Delay (uariie 0603HauaeTcst Kak
Tras), SDRAM Idle Timer unu SDRAM Idle Cycle Limit, Burst Length. OnucsiBath 3HaueHue
KaXK/10r0 — Jiesio 6ecCMbIC/IEHHOe Y HUKOMY He Hy>KHoe. Jlyulile cpa3y BbISICHUTb, UTO JIyullle:
MaJieHbKHe TaiMUHTM WM BbICOKast yacToTta. CyliecTByeT MHEHHe, UTo /i/is1 porieccopoB Intel
Ba)KHee TaliMUHTH, Torza Kak Ayis AMD — uactora. Ho He cTOUT 3a0bIBaTh, UTO /151
niporjeccopoB AMD uyaitie Bcero Ba)kHa yacToTa IaMsITH, JOCTUTHYTasi B CHHXPOHHOM peXXKuMe.
L1 pas/iMuHbIX NPOLIeCCOPOB "POAHBIMU" ABISAIOTCSA Pa3Hble YaCTOThI MamMATH. s
riporjeccopoB Intel "cBoumu" cunTtaroTcs ciaefyroie coyetanus yactot: 100:133, 133:166,
200:200. st AMD Ha umrcerax nForce nyuriie cuaxpoHHast pabota FSB 1 RAM, a Ha CBA3KYy
AMD + VIA acuHXpOHHOCTH BiusieT Mano. Ha cucremax ¢ nporjeccopom AMD wacToTa rnamaTu
BBICTABJ/ISIETCS B C/IEAYIOLIMX MPOLIEHTHBIX cOoTHOLeHUsiX ¢ FSB: 50%, 60%, 66%, 75%, 80%,
83%, 100%, 120%, 125%, 133%, 150%, 166%, 200% — 3T0 U ecTb Te Xe [e/IUTe/H, HO
ripe/iCTaB/eHHbIE HEMHOT'O TIO-APyroMy. A Ha cucteMax c rporeccopoM Intel nenurenu
BBITJISIAST Oosiee mpuBbIuHO: 1:1, 4:3, 5:4 u T.1.

YepHbIi 3KpaH

[a, ObIBaeT U Takoe:) — HarpuMep, NPU Mepepas3roHe: Bbl MPOCTO YCTaHOBUIM TaKyH TaKTOBYIO
YacTOTy TpoL[eccopa Wiv orepaTUBHOM MaMsITH (BO3MOXHO, YKa3alau CJUILIKOM HU3KUe
TalMUHTHY TIaMSITH), YTO KOMIIbIOTEP HE MOJKET 3alyCTHUThCSl — BepHee, OH 3aIlyCKaeTcsi, HO
9KpaH 0CTaeTCs YepHbIM, U CUCTeMa He Io/laeT HUKaKUX "TIPU3HAKOB KU3HU'". UTO fles1aTh B
3TOM C/1y4ae?



e MHorue npom3BoUTeM BCTPAUBAIOT B CBOM MaTepPUHCKUE T1aTbl CUCTEMY
aBTOMAaTHUeCcKOoro cOpoca rnapameTpoB Ha HOMHHa/bHBIE. V1 BOT rocie Takoro "Ka3syca" ¢
3aBbIIIIEHHOM YaCTOTOM WM HU3KUMU TaUMUHIaMU [laHHAasi CUCTeMa JI0JKHA BBIITOTHUTH
CBOIO "uepHy0" paboTy, HO 3TO MPOUCXO/UT He BCeT/ja, TO3TOMY HY>KHO OBITh TOTOBBIM
ropaboTaTh pyukamu.

e [locne Bk/IrOUeHHs KOMIIbIOTepa HaXkaTh U Y[ ep)KUBaThb K/IaBHUILy Ins, rocse yero oH
JIO/DKeH YCIIelTHO CTapTOBaTh, a BbI JO/DKHBI 3aiiTh B BIOS 1 ycTaHOBUTH paboune
rapaMeTpbl KOMIIbIOTEpA.

» Em Bropoi#i criocob BaM He TIOMOTaeT, HY)KHO BBIK/TFOUMTH KOMIIBIOTED, OTKPBITh
KOpITyC, HAUTH Ha MaTepUHCKOM Ty1aTe /pKamIiep, OTBeuaroiuii 3a copoc Hactpoek BIOS
— TaK Ha3biBaeMblii CMOS (00bIYHO pacriosiaraeTcsi 0K0JI0 MUKpocxeMbl BIOS) — u
ycTaHOBUTE ero B pexxum Clear CMOS Ha 2-3 ceKyH/ibl, a 3aTeM BEepHYTh B
HOMUHAa/IbHOE T10JI0’KeHHe.

e Bcrpeuarorcs MoziesTi MAaTeEPUHCKUX T/1aT 6e3 mkamiiepa copoca Hactpoek BIOS
(Mpowr3BoAUTENb ieslaeT CTaBKYy Ha CBOKO aBTOMAaTUUeCKYI0 CUCTeMy cOpoca HacTpoeK
BIOS) — Torja Hy>kHO BBIHYTh OaTapeiiKy Ha HEKOTOPOe BpPeMsi, KOTOPO€e 3aBUCHUT OT
TIPOU3BOAUTEJIS U MOJe/TM MaTepUHCKOM TJ1aThI (s POBe/T TaKOW 3KCTIepUMeHT Ha CBOei
Epox EP-8RDA3G: BeiHy/1 OaTapeiiky, IOA0K4an 5 MUHYT, U HacTpoiiku BIOS
COpPOCUJTUCE).

NudopmaliuoHHbIe MPOrpaMMbl M YTHIMThI

CPU-Z — ofHa 13 nyullyx IporpaMmm, npejoCcTaBiIsoLUX OCHOBHbBIE JaHHbIe O IpoLjeccope,
MaTepHUHCKOM IulaTe M ONepaTHBHOM NaMsTH, yCTaHOB/IEHHBIX B BallleM KOMIIbIOTEpe.
NuTepdeiic nporpaMMbl MPOCT ¥ UHTYWUTUBEH: HET HUUETo JIMIIHEro, a BCe caMmoe Ba)KHOe Ha
Buay. IIporpamma nogzepskuBaet caMmble Ioc/iejHYe HOBUHKU U3 MUpa 'Kejesa’ 1
nieproiyecky ooHoBisietcst. [TocneHsis Bepcust HA MOMEHT HarvcaHusi ctatb — 1.24. Pasmep
— 260 Kb. CkauaThk mporpamMmmy MO>XHO 10 aZipecy cpuid.com.

Everest Home/Professional Edition (6siBIiass AIDA32) — uHbOpMaIiMoHHO-IUarHOCTUYeCKast
yTHWINTa, 00/1ajaro1ijasi 6osiee MPOABUHYTHIMU (PYHKLIMSIMH MTPOCMOTpPA MH(pOpMaryu 06
yCTaHOBJIEHHOM '>keJie3e", onepaliuoHHOM cucteme, DirectX u T.1m. Pasnuuus mexay goMallHen
Y ipodecCcoHanbHOM Bepcuell TaKoBbl: Pro-Bepcust He UMeeT MO/l TeCTUPOBaHUS
OIepaTUBHOM NaMSATH (YTeHHe/3aluCh), B Hel TaKKe OTCYTCTBYeT Z0BOJIbHO UHTepPeCHbIN
nogpaszen Overclock, B koTopom cobpaHa ocHOBHasi MH(OPMaLIysi 0 TIpoLieccope, MaTepUHCKOM
rjiaTe, oriepaTUBHOM NaMSITH, TeMIlepaType MpoLieccopa, MaTepUHCKOM I171aThl M BUHUECTepa, a
Tak)ke O pa3roHe Balllero nporeccopa B nponeHrax:). B Home-Bepcuu Het yueta I10,
paCIIMPeHHBIX OTUETOB, B3aUMO/EHCTBYs ¢ Oa3aMu IaHHBIX, Y/IaIeHHOTO yripaB/ieHus1, pyHKIUH
yPOBHSI TipeAnpusTHs. B 1jes10M 3T0 1 ecThb Bce pa3nuuusi. Cam s nonb3ytock Home-Bepcueit
YTUUTHI, T.K. ZIOTIOJTHUTEIbHbIE BO3MOYKHOCTH Pro-Bepcuy MHe He HY>XHbI. UyTb He 3a0bL
YIIOMSIHYTh, UTO Everest 1o3sossieT npocMaTpyBaTh 4acToTy KWHbI PCI — /1714 3TOro Hy’>KHO
pasBepHyTh paszesn CucteMHas I/1aTa, KJIMKHY T 110 [10/paszeny ¢ aHaJIOTMYHbIM Ha3BaHVeM U
HalTh nyHKT CBOMCTBA IIMHBI unriceTa/PeanbHas yactoTa. [TocieHsisi Bepcusi HA MOMEHT
Harnmcanus ctatbi — 1.51. Home-Bepcus 6ecriyiaTHa v Becut 3 Mb, Pro-Bepcust ruiatHasi U
3aHuMaet 3,1 Mb. CkauaTb yTUIUTY MOXKHO 10 azipecy lavalys.com.

TecTHpoBaHHe CTAOM/TBHOCTH

HasBanue nporpammel CPU Burn-in roBoput camo 3a ce0si: mporpaMma rpefiHa3HaueHa st
"pa3orpea" Tpoljeccopa ¥ MPOBEPKH ero CTabmibHOM paboThl. B rmaBHom okHe CPU Burn-in


https://www.windxp.com.ru/redirect.php?url=lavalys.com/products.php?lang=en
https://www.windxp.com.ru/redirect.php?url=cpuid.com/cpuz.php

BaM HY>KHO yKa3aTh MPO/[0/DKUTEIHOCTD, a B OIMIUSIX — BbIOPATh OZIMH U3 IBYX PEKUMOB
TeCTUPOBAaHUS:

e TeCTHpPOBaHHUE C BK/IIOUEHHBIM KOHTpoJieM ommmbok (Enable error checking);

* TeCTUPOBAHHE C BBIKJTFOUEHHBIM KOHTPOJIEM OILIMOOK, HO C MaKCUMaJIbHBIM "pa3orpeBoM"

niporjeccopa (Disable error checking, maximum heat generation).

[pu BKJTFOUEHUU TepPBOM OIL[MU MPOrpamMma MpoBepUT KOPPEeKTHOCTh BBIUMC/IEHUH TIpoLieccopa,
a BTOpast TI03BOJIMT "pa3orpeTs Mporieccop MpakTHUeCKH JI0 TeMreparyp, O/IM3KuX K
MakcumanbHbiM. CPU Burn-in Becut okomno 7 Kb.
Crnenytonieit JOCTOMHOM MPOrpaMMOH ZIJisl TeCTUPOBaHUsI MPoLieccopa M OrepaTUBHOM MaMsTU
siByisieTcst Prime95. I'/1aBHBIM ee MperMyI11{eCTBOM SIBJISIETCS TO, UTO MPH 0OHAPY>KeHUH OIIMOKU
TporpamMma CaMOTIPOM3BOJIEHO He "BelllaeTcsi'", @ BRIBOAUT Ha pabouyee 110s1e laHHbIe 00 ommoKe
Y BpeMeHHU ee BbIsiB/ieHHs. OTKpbIB MeHt0 Options -> Torture Test..., BbI MOXeTe
CaMOCTOSITeJTbHO BbIOPATh U3 TPeX PeXXMMOB TeCTUPOBAHMS WM YKa3aTb CBOU TlapamMeTphl. [is
6onee 3¢pexkTBHOrO OOHAPY>KEHUST OIIMOOK TPOL[eCcopa M MaMsITH JIydllie BCero 3aJaTb TPETHH
pe>kuM TectrpoBaHus (Blend: test some of everything, lots of RAM tested). Prime95 Becur 1,01
Mb, ckauaTh ee MOXKHO TI0 aZipecy mersenne.org.
OTHOCHTe/IbHO HeIaBHO CBeT yBUZesa nmporpaMMma S&M. CHavasa OHa 3a[yMbIBa/Iach [Jist
TIPOBEPKU CTaOMILHOCTH KOHBepTepa MUTaHuUs TIPOIieccopa, MoToM Obljla peali30BaHa POBepKa
orepaTUBHOM NaMsITH U MOA1ep>KKa rpoiieccopoB Pentium 4 ¢ TexHonorueli HyperThreading.
Ha pannbIi MOMeHT TiocieHel Bepcueit S&M 1.0.0(159) noaaepkuBaercs 6omee 32 (1)
TIPOIIECCOPOB U UMeeTCs TIPOBepKa CTabM/IbHOCTH paboThl MpolLieccopa 1 orepaTUBHOMN MaMsTH,
Kpome Toro, S&M nmMeeT rOKyr0 crcteMy HacTpoeK. CyMMHPOBAB BCe BBIIIECKA3aHHOE, MOYKHO
yTBepXXJathb, YTO S&M sIB/IIeTCS OJHOU U3 TyUIIUX [POrpaMM B CBOEM poOJie, eC/IU He CaMOu
nyuiteii. InTepdeiic nporpamMmsl nepeBe/ieH Ha PyCCKUM 53bIK, I03TOMY 3allyTaTbCsl B MEHIO
JoBOJIbHO c10KHO. S&M 1.0.0(159) Becut 188 Kb, ckauath ee MOXKHO 110
ajipecy testmem.nm.ru.
BbIieyromsiHy Thie porpaMMbI-TeCTephl MpejHa3HaueHb! /1J1s1 IPOBEepPKY Mpolieccopa U
OTepaTUBHOM MaMSITU Ha CTaOWTBHOCTD U BBISIBJIEHHS OIIMOOK B UX paboTe, Bce OHU OeCriiaTHBI.
Kaxkzast 3 HUX HarpyskaeT MpOLeCCop Y MaMsATh MPaKTUUeCKHU MOTHOCTbIO, HO XOUy HallOMHUTb,
YTO MPOrpaMMBbI, TPUMeHsIeMbIe B TIOBCeIHEBHOM paboTe 1 He TIpeiHa3HAYeHHbIE [IIst
TeCTHPOBaHUSI, PeJJKO MOTYT TaK Harpy>kaThb MPOLIeCCOP U OMepPaTHBHYIO MaMsiTh, I03TOMY
MO>KHO CKa3aTh, UTO TeCTUPOBaHUE MPOMCXO/UT C OTpe/ie/IeHHbIM 3aracoM.

3aganmue:
1. Bxmouurts I1K.
2. YcraHOBUTb, Kakas Bepcust BIOS ycraHoBneHa Ha [1K B kabuHeTe.
3. Ommcatb ¥ 00BSICHUTD 37IeMeHThI OCHOBHOTO MeHio BIOS, ucrnonb3ys cripaBoyHbIe
MarepuaJibl.
4. B TeTpaaM MOATrOTOBUTL OTUET, B KOTOPOM /JIaTh OTBETHI Ha 11.2), 3) U 00bSICHUTD
3HaueHue CJIeAyIOLUX MyHKTOB:
Standard CMOS Features/ Date & Time
Advanced CMOS Setup/ Hard disk Boot Priority
Standard CMOS Features/ Channel 2 Master
Set Supervisor Password
Set User Password
5. CpenaTh BBIBOJ| TI0 paboTe B CIeYIOIIEM BU/IE:


https://www.windxp.com.ru/redirect.php?url=testmem.nm.ru/snm.htm
https://www.windxp.com.ru/redirect.php?url=www.mersenne.org/prime.htm

BIOS saBnsiercsa nmoboro TTK, koTopast XpaHUTCS

. B HacTosii MOMeHT CylijecTByeT HeCKO/IbKO Bepcuit BIOS, Ho
HaunOosee pacripoCTPaHEHHBIMU SIBJISTIOTCS . Bepcuu otmuarorcs Apyr ot
Apyra
KoHTpo/1IbHBIE BONIPOCHI:

1. Cdopmynupyiite onpesesieHue Bios.

2. Tlepeuncnute ocHOBHbIe HAacTpouiku BIOS.

3. Cdopmynupyiite noHstue Post.

4. Cdopmynupyiite nonstue CMOS.

IIpakTnueckas pabdora 11
ITonyyenue nHpopmanyu o napaMeTrpax KOMIbIOTEPHOH CHCTEMBbI.
Llesib paboThI: HAYUUTHCSI 3HAKOMUTBCSI CO CBOMCTBAMU KOMIIbIOTEPA.

OCHOBHBIE TOHATHUS.

1 OcHOBHbIe XapaKTepUCTUKK KOMIbIOTEPA — 3TO TaKTOBasi 4acToTa Ipoleccopa W pasMep
orepaTUBHOM MaMsSITH

2 OCHOBHBIMM XapaKTepUCTUKaMU Tpolieccopa SIB/SIFOTCS TaKTOBasi 4aCcTOTa W Pa3psiIHOCTb.
Pe>xxuiMm pabOTBI MUKPOIIPOLIECCOPa 33/IaeTCsi MUKPOCXEMOM, KOTopasi Ha3bIBaeTCsl reHepaTopoM
TaKTOBOW 4acCTOThI. Ha BbINO/IHeHMe NTPOL[eCcCOpOM KaXKZI0M OIepaljuv OTBOAMTCS OIpejie/leHHOe
KO/IMYeCcTBO TakTOB. TakToBas uactora usMmepsiercs B Merareprax — MI'h. CospeMeHHble
MO/JIe/T1  MHUKPOIIPOLIECCOPOB  pabOTarOT € TaKTOBBIMH YaCTOTAMH B HECKOJIBKO TUrarepil.
Cnenytoljasi XapakTepuCTHKa — paspsfHOCTb Tpoljeccopa. Pa3psgHOCTbIO Ha3bIBalOT
MaKCUMaJIbHYIO [UIMHY JABOMYHOTO KO/a, KOTOPBI MOXKeT 00pabaThiBaThCsl WM TepeaBaThCs
TIpoLieccopoM IiesiukoM. Haunbosiee BBICOKOTIPOU3BOAWTE/TBHBIE MAIIMHBI MMEIOT TTPOLIeCCOPHI C
pa3psiiHOCTHIO 64 GuTa.

3 OObeM orepaTUBHOM MaMsATH BAMWsSET Ha MPOU3BOAUTENHHOCT KOMIbiOTepa. CoBpeMeHHbIe
TIPOrpaMMbI TPeOYIOT OTIePaTUBHOM MaMsATH 00beMOM B I€CITKU U COTHU MeTrabaiToB.

4 YcTpoliCcTBa BHeIlIHeN MaMATU — 3TO HAKOMWTeIW Ha MAarHWTHBIX U ONTUUECKUX JUCKaX.
BcTpoeHHble B cucTeMHOM 0Ji0Ke MarHUTHbIE JMCKU Ha3bIBAIOTCSl YKECTKUMH [JUCKaMH, WU
BHHYECTepaMH. JTO OUeHb Ba)KHasl 4aCTb KOMITbIOTepA, TTOCKO/IbKY MMEHHO 3/1eCh XPaHSTCS BCe
HeoOXo/iuMbIe /1Jisi paboThl KOMITbIOTEPA TIPOTrPaMMBI.

5 Bupgeokapra (u3BecTHa TakkKe Kak Trpaduyeckas TIulaTa, rpauuecKuil yCKOpPHUTeb,
rpaduueckasi KapTa, BHjeOaJaritep) — YCTPOMCTBO, TipeoOpa3syioiijee u300pakeHue,
Haxojslleecsi B TMaMATH KOMIbIOTEpa, B BUJEOCUTHan /i MoHuTopa. CoBpeMeHHbIe
BU/IEOKapThl HE OTPAHWYMBAIOTCSI TIPOCTHIM BBIBOZIOM H300pa’keHHsi, OHM MMEIOT BCTPOEHHBIH
rpaduuecKuii MUKpOIIPOLIeCCOP, KOTOPBIM MO’KeT MPOW3BOAUTE JIOTIOHUTENbHYI0 00paboTKy,
pasrpyskasi OT 3THX 3a/lay LIeHTPaJIbHBIN MPoLIecCcop KOMITbIOTEpa.

3azaHue

1 ITo3HaKOMUTCS CO CBOMCTBAMM Balllero KOMITbIOTepa

2 OnpeiesTUTh pa3Mep >KeCTKOTO AMCcKa, 00beM 3aHSITOM U CBOOO/IHOM JUCKOBOU MaMSITH
3 OnpepenuTs pa3Mep BHUIe0NaMsITH



4 3anonHuTte Tabnnuy:

MMma koMmnbloTepa
lMpoueccop

YacToTa

Pa3pagHoOCTb

ObbeMm onepaTUBHOW MaMATKH
O6beM KecTKoro aonucka
CsoboaHO NnamaTu
BunoeonamaTtb

Ob6bem BnageonamsaTm

IIpakTHueckas padora 12

MeToabl TeCTUPOBAHMA U PeMOHTA anmnapatHou yactu HOKM/
Ilens paboThI: U3YUUTh BUBI HEUCTIPAaBHOCTEN HAaKOTUTe e, UX CUMITTOMBI U CTIOCOOBI
yCTpaHeHUs..
CryzeHT fo/DKeH
YMeTb:
BBISIBJIATH IPUUMHBI HEUCITPABHOCTEH U CO0EB, MPUHUMAThL Mephbl TI0 UX YCTPaHEHHUIO;
3HAaTh:
TIPUYMHBI HEUCTIPABHOCTEH U BO3MOXXHBIX COOEB.
Kparkue TeopeTnueckue U yueOHO-MeTOJUUeCKHe MaTepHaJIbl M0 TeMe MPaKTHYeCKOH
PadoThI
Bce HencnipaBHOCTH HaKoMUTe/Ied MOXKHO MOAPA3Ae/UTh Ha MPOrpaMMHBbIE U anrapaTHbIe.
ArnmapaTHble HEUCTIPaBHOCTH TPeOYIOT peMOHTA AIMCKa [JIsi TOr0, UTOOBI CKOTTMPOBATh C HETO
JaHHble. Yaille Bcero >KecTKre JUCKU BBIXOJAT U3 CTPOS M3-3a NaJleHUi, yAapoB U APYTrux
MeXaHWUeCKHX MOBpeXeHrH. [Ipy 5TOM NMoBpeXxAat0TCsl MM CaMU T'OJIOBKH, WX LiaparaeTcsi
TOBEPXHOCTb JUCKOB WX U TO U [pyroe.

[TporpaMMHbIe HEHMCITPABHOCTH Yallle BCEro CBsi3aHbI C TIOBPEKeHNeM CeKTOPOB JIMCKOB
(nosieneHue bad-ceKTOpoB), UTO NIPUBOJUT, B CBOKO OUepe/ib, K HapyllleHUuto (DailyioBON CUCTEMBI.
[aHHbIe TI0/Tb30BaTe ISl OKA3bIBAIOTCS HEAOCTYITHLIMU. [IPOLIEHT yCIelHOro BOCCTaHOB/IEHUS B
KaX/IOM CTy4yae WHAWBUYyaeH U 3aBUCHT OT KOJTMUeCTBa MOBPeX/IeHHbIX 0/I0KOB.

PaCCMOTpI/IM TUITOBBIE MMOJIOMKH >XeCTKOI'o JHCKa IO BO3PAaCTAHUIO C/IO>KHOCTHW BOCCTAHOBJ/IEHHA
JaHHBIX.

Jlornueckasi HeMCIIPaBHOCTb — 3TO MOBpeXKAeHue (haii/ioBol CHCTeMBbI XKeCcTKOro Aucka. Kak
MpaBUJ/IO, B 3TOM C/Tyuae, )XKeCTKUM JUCK KOPPeKTHO orpezessercs B BIOS, nposepka
TOBEPXHOCTH TIPOXOAUT HOPMasbHO, TlapameTpbl SMART (anmapaTHasi caMmo/IMarHOCTUKA
JKeCTKOTO /IMCKa) B HOpMe, HO OTepalioOHHasi CUCTeMa He BUAUT (haiijioBOM CUCTeMbI Ha 3TOM
[IUCKe, CUMTaeT ero MyCTbIM U MpeJJaraeT 0OTpopMaTUPOBaTh KeCTKUN AUCK. [si
BOCCTAHOBJIEHHSI IaHHBIX TPY TaKOM HEUCIIPABHOCTH HEOOXOJMUMO /MO0 CKaHUPOBATh >KeCTKUN
JIMCK Ha CrieldajbHOM 000py/I0BaHUH C TIOMOIIIBIO CIeIMaTbHOTO MPOrPaMMHOT0 00ecrieueHust
Y TaKuM 00pa3oM CUMTaTh JlaHHbIe, TMO0 BOCCTAHOBUTH (Pali/IOBYIO CHCTEMY, TEM CAMBIM



BOCCTAaHAaB/IMBAds U JdHHbIE Ha >)KeCTKOM /[I1CKe.

HenicripaBHOCTH 3/1eKTPOHUKHU YKECTKOTO /IMCKa. JIaHHBIM TUTT HEMCIIPaBHOCTU BO3HUKAET MPU
TIJIOXOM 3/IEKTPONUTAHUH KeCTKOTO JMCKa WK M3-3a CTaTUUeCKOTOo 3/ieKTpuuecTBa. [1pu sToM
THUTIe HEUCTIPABHOCTH KeCTKUM TUCK TIPU BK/IFOUEHHWH He PaCKPyUHBaeTCsl U He U3/laeT HUKaKUX
3BYKOB. Takke XapaKTepHbI 3/IeKTPOTepMHUUeCcKHe TIOBPEX/IeHHs Ha TlaTe YITpaB/IeHus
JKeCTKOTO [TMCKAa, MOYKHO 3aMeTUTh TIOBPEeK/eHHbIe 3/IeMeHTbl. PEMOHT ¥ BOCCTaHOBJ/IEHHE
JTAaHHBIX B 3TOM CJIyuae BO3MOJKHBI, HO CJIO)KHOCTb BapbUPyeTCcs. MOXXHO 3aMeHHUTh
TOBPeXKieHHbIe 3/IeMeHThI Ha IJIaTe, MO0 YCTaHOBUTH Ha YKECTKUM JUCK T/1aTy yIpaBaeHUs OT
TaKoro ke /iricka. Ho Bo BTOpOM c/Tyyae PeMOHT M BOCCTaHOBJ/IeHUe JJAHHBIX MOTYT 3aHSTh
JUTUTE/TbHBIN CPOK, JIMO0 BOOOIIe He CMOTYT OBITh OCYILECTB/IEHBL. DTO CBS3aHO C TEM, UTO
TjiaTa yrpaB/ieHus AJIsl KaKJ0Tro XKeCTKOTo JUCKa YHUKA/IbHA U COJePKUT aZlarTUBbI J1JIs
JIOCTYyTIa K C/Ty>KeOHOM MH(bOopMaLUY KaX/0ro KOHKpeTHOro Aucka. Takum obpa3oM, eciv Ha
TjiaTe yripaB/ieHus: BbIropes KOHTposuiep wiu [13Y, To nogbop riaTel CTaHOBUTCS OUeHb
HeTpOoCTOM 3a/iauei.

Hapymienue ciyskebHol nHpopmarum xectkoro Avcka. CioyxebHasi nHbopMaLysi HAXOJUTCS B
[13Y vnu Ha TUIaCTHHAX B HEIOCTYITHOM M0JIb30BaTe 0 06/1acTh. Y pasHbIX IPOM3BOUTENeN
CTPYKTYypa ciykeOHOM MH(OPMaL[K CX0’Ka, HO B 3aBUCUMOCTH OT MO/Ie/IA U TIPOU3BO/IUTEIS,
umetotcs oTunst. Cys>keOHasi TH(OPMALHs COCTOUT U3 MOJyJiel, KOTOpbIe OTBEYaloT 3a
paboTy onpesiesIeHHbIX YacTell )KeCTKOTO XCKA. DTHU MO/YJIM MOYKHO YCJIOBHO TIOZIE/IUTh Ha
HECKOJIbKO KaTeropuii:

- aIATITUBBI — MO/TYJIb, CO/IEPIKaIlMi HACTPOMKHU O/10Ka MarHUTHBIX TOJIOBOK U YHUKA/TbHBIH ISt
Ka)KJI0r0 )KeCTKoro Jiucka. HecoBnajjeHue a/jlaniTUBOB MPUBOJAUT K YXYALLIEHUIO KauecTBa
YTEeHMs1/3alUCHU Ha )KeCTKUM JUCK U [ja)Ke MOXKeT MIPUBECTH K HEBO3MOKHOCTH UTEHUS TaHHbIX
OZIHOM WM HECKOJIbKMMH T'OJIOBKAMM.

- fe(eKT-TMCThl — MO/ly/Ib, COZIepIKalliii CIIMCOK HeUCIIPaBHBIX CEKTOPOB U JOPOXKEK, Ky/Za
3aMuMch JaHHbBIX OCYLECTBIATLCS He JO/DKHA. YTpaTa JedeKT-TMCTOB SIB/ISIeTCS] KPUTHYEeCKOU
JJ/151 )KeCTKOT'O JIMCKA U BbI3bIBaeT HEBO3MOXXHOCTh IOCTYIIA K 10J/Ib30BaTeIbCKUM JIaHHBIM.

- TPAHCJIATOP — MOAY/JIb, OTBean-OU_lI/Iﬁ 3d COOTBETCTBHUE CEKTOPOB T10/1b30BaTeILCKOM 00/1aCTH U
(1)I/I3I/I‘-IeCK0171 MOBEPXHOCTBIO IMJIAaCTHUH KECTKOI'O AWCKd C YUETOM 3dHECEHHBIX B Aeq)eKT-J'II/ICT
HEHNCITIPAaBHBIX JOPOXEK N CEKTOPOB. Pa3pymeHI/1e TPAaHC/IATOPA MPUBOAUT K HAPYIIEHHUIO
AO0CTYIIa K I10/Ib30BaT€/IbCKHUM [JdHHBIM.

- MO/Iy/Ti OBepJieeB — MOAY/U, HeobxoquMble /7t GyHKIIMOHUPOBAHKSI CaMOM OTiepaljioHHOMN
CUCTeMbI )KeCTKOTro Jucka. [ToBpexxeHne 3TUX MoAyieli BefieT K HepaboToCIIocOOHOCTU
JKeCTKOTO [IMCKa U, COOTBETCTBEHHO, K HEBO3MO)KHOCTH JI0CTYTIA K T10J/Ib30BATe/TbCKUM JAaHHBIM.

- moaymu S.M.A.R.T. — Mmoaynu, copepkailiie MHpOpMAaL[MIO O COCTOSIHUY >KeCTKOTO JUCKa.
ITpu BbixOAe U3 cTpost Moayaeit S.M.A.R.T. focTyn K No1b30BaTe/IbCKUM JJaHHBIM MOYKET

O/I0KHMPOBATHCS.

- Mozy/iu 1 ioru selfscan — Moy i, KOTOpBIe CO/iep>KaT KOMIUIEKCHI JI7ist TTPOBEe/IEHUS



3aBO/ICKOTO TeCTUPOBaHMUs. DTH MO/ He KDUTUYHBI /1151 pabOTHI B TI0/Tb30BATE/IECKOM
peXxrMe, HO MOTYT TIPUMEHSITCSI /1711 BOCCTaHOBJIEHUSI BBILLIEOTIMCAHHBIX MO/yJIel CiTy>KeOHOMH
MH(OPMaLIMH >KeCTKOr o JA1CKa.

OOBIUHO, TIPY HAPYIIIEHUH KaKOro-T1M00 MOAy/Ist C/Ty>KeOHOM H(hOopMaIuy AUCKa, AUCK
pacKpyuMBaeTcs U pekanmbpyeTcss HopMasibHO, B BIOS onipeensieTcst 3aBOJCKHAM CEMEMCTBOM,
HO B IaCIOPTe >KeCTKOT'0 [ICKa BbIBOJAUTCS CEPUMHBIN HOMep, OT/IMYHbINA OT HaHECeHHOTO Ha
KODITyC | MOTIbITKA IMPOBEPKU TTOBEPXHOCTH 3aKaHUMBAeTCs cpa3y HeyjauHo. Heobxoanmo
TO/IK/TFOUUT >KeCTKUM JIUCK K CTel[ua/i3upOBaHHOMY MMPOrPaMMHO-anmapaTHOMY KOMIIEKCY U
TIPOBECTH BhIsIB/IEHHE BBILLIEAIINX U3 CTPOsI MOJY-JIeH, a TakxKe TIPOoLie/[lyphbl UX BOCCTaHOBJIEHUSI.
Brixog u3 cTpost Mozy el ciy>keOHOM nHGOpPMAI[MK 3a4acTyr0 TIPOMCXOAUT BC/IeICTBUE
Jerpajanuy 6s10Ka MarHUTHBIX TOJIOBOK WJIM BiieUeT 3a OO0l TaKoBOe.

Herpazaiys 6;10ka MarHUTHBIX TO10BOK (BMI') 1/vnu 1MoBepXHOCTH TIIaCTHH. JlaHHast
HEUCTPaBHOCTh MPOSIB/SIETCS M3-3a HEeMIPaBW/IbHOM SKCITyaTalliy JKeCTKOTO JIMCKa, HarlpruMmep,
BUOpaIMs B riporjecce paboTkl Wi TieperpeB. [JaHHBINM THIT HEMCIIPABHOCTeM WHOT/Ia Ha3bIBalOT
bad-6510ku. HercripaBHOCTB TIPOSIBJISIETCS T€M, UTO OTepal[MOHHasi CUCTeMa He /JaeT KOIMMPOBATh
¢aiinbl, BbIjaBast OMIMOKY KOHTPOJ/IBHOM CyMMBI. 3HaueHre aTpubyTa "KOIn4ecTBO
repeHasHaueHHbIX cekTopoB" S.M.A.R.T. yBesmmunBaercs. JJUCK HaUMHaeT OUeHb MeJ/IeHHO
paboTaTh, a PU MPOBEPKE MOBEPXHOCTH YTUIUTAMH BBISBJISFOTCS OIIMOKY TOBEPXHOCTH.

B cnyuae 3Toli HeMCIIpaBHOCTH HEOOXOUMO CUMTaTh 00pa3 JHCKa, UCII0/b3Ysl alrOpUTM
nipontycka bad-6s10koB, Tioripo6oBaThk cuntath bad-6/10KH € UcToNMb30BaHUEM psifia
TeXHOJIOTUUECKMX KOMaH[] U MeTO/[0B BBIYMTKH TaKOTO THIA O/I0KOB M, HAKOHELl, U3 CYUTAaHHOTO
obpa3a u KapThl bad-6/10KOB BOCCTaHOBUTH MH(POPMALIHIO CO CIIMCKOM (haiisioB, Ha KOTOPbIE
rioriasiu bad-6/10ku. [I71st MHOTHX THIOB (haiiioB Ha/iMure HeCKObKUX HeTIPaBU/IbHBIX W/IH
OTCYTCTBUE CeKTOPOB He BJ/IMsieT Ha 1|eJIOCTHOCTh (haiina.

3anuraHue rojaoBoK. [Ipy OTCYTCTBUM NMUTaHUs Ha )KECTKOM JJUCKe F0JIOBKU UTeHHsI-3alucy
HaXOJATCS B CrielMa/IbHBIX TTADKOBOYHBIX 30HAX, PACIoO/Iararoiuxcs 0o Hafl MiacTUHAMY Ha
BHYTPeHHel uacTH [JUCKa, 00 3a Tipe/iesiaMy /IaCTUH Ha CrielraabHOU Tuioiaake. Koraa Ha
YKeCTKUM JUCK T0/JaeTCsl TUTaHWe U TJIaCTUHBI paCKPYUHBaIOTCS, FOJIOBKU BBIBOJSITCS U3
MapKOBOUHBIX 30H Y HAUMHAIOT MMapUTh HaJl TTIOBEPXHOCTHIO TIaCTUH. HO MOXKeT Cc/lyunThCs Tak,
YTO IJIaCTHUHBI TIepecTaroT BPallaThCsl, a TOJIOBKU He ObLTM BbiBe/IeHbl B TTADKOBOYHYIO 30HY. B
3TOM C/y4ae TOJIOBKH OIyCKAlTCsl Y MPUWIKTAIOT K MOBEPXHOCTHU TUIaCTUHBI. [IBUraTe o
YKECTKOTO /IMCKa He XBaTaeT MOIIHOCTH, UTOObI OTOPBATh I'OJIOBKU OT TTIOBEPXHOCTH U TaKUM
o0pa3om, JUCK He MOKeT PacCKpYTUThCs. OObIUHO, TaKasi HEUCTIPABHOCTh BbI3bIBAETCs Ta/leHUeM
Jucka. [1py 5ToM Ture HeMCrpaBHOCTH, B MOMEHT M0Jjauy MUTaHUs Ha YKeCTKUM UCK MOXHO
YCJIBILLATE TOMBITKY IBUraTe s paCKPYTUTBCS, MHOT/A CJIBILLIHBI 3BYKH MO3ULIMOHEPA,
TBITAIOIIEr0Csl BEPHYTh TOJIOBKY B TTADKOBOYHYIO 30HY. [1711 peMOHTa He0OX0JUMO BCKDPBITh
KOPITyC, C MIOMOIIIbIO CIelaTbHOT0 MHCTPYMeHTa BbIBECTH I'0JIOBKU B TITADKOBOUHYO 30HY, JIM00
3aMeHUTb BeCh OJI0K TOJIOBOK LIEJTUKOM.

HewncnipaBHOCTD 6/10Ka MarHUTHBIX T0/10BOK (BMI'). JlaHHBIA THIT HEUCTIPABHOCTH
XapaKTepu3yeTcsl 0TKa30M OZHOM UM HEeCKOJIbKUX I'OJIOBOK 3alMChIBaTh WIM CUUTHIBATh
nHpopmauuto. I1pu 3Toi HeMCIIpaBHOCTU AUCK, TogkMoueHHbIH K 1K, He onpegensieTcs B BIOS



WA OTIpeJiesisieTCsl HeKOPPEKTHO, a IPU No/laue MUTaHus Ha )KeCTKUW JUCK, CJIBILLIHBI 3BYKH,
TIOXO)KHE Ha CKPeXXeT Wi yAapbl. [Ipy Takoil HercnpaBHOCTA He0OX0AMMO TI0A00paTh >KeCTKUI
JMCK - loHOpa, 3aMeHUThs BMI HencripaBHoro fucka Ha BMI ¢ joHopa 1 cuntaTh UH(OpMAaLHo
B 00pas.

[aparnuHbl ¥ 3aruiabl. HeucrnpaBHOCTE TAKOTO po/ia 03HAvaeT, YTO Ha MMOBEPXHOCTH MarHUTHBIX
TJIACTHH UMEROTCs (hr3nueckue noBpexeHust. Kak rmpaBuio, 3Ta HEUCPaBHOCTh
COTIPOBOXKZIAETCS WK BBI3bIBAETCSI HEUCTIIPaBHOCTEI0O BMI'. Kpome Toro, mpy 3TOM THIIe
HEMCITPAaBHOCTel UH(POPMALIMIO He y/1aeTCsl BOCCTAHOBUTD TIOJTHOCTBIO, MTOCKO/IbKY HH(OPMalIus,
KOTOpast Oblia B 006/1aCTH 3arijia YHUUTOXKaeTcs pusruecku. 10 TUITY IPOBOUMBIX paboT 3Ta
HEMCIIPABHOCTD MOUTH HUUYEM He OT/INYAeTCs OT HeucrpaBHOCTH BMI', 3a UCK/IIOueHreM TOro,
YTO MPU CUMTHIBAHUN UH(OPMAI[K B 00pa3 HeOOXOAMMO He Z0IyCTUTD T0Ta/laHus TOI0BOK B
o0/1acTh 3anuna.

Kivn winunzens asurarens. [lnusagens gBuraTesiss MOKeT 3aK/IMHUTh Kak W3-3a MafieHus], Tak U
13-3a OaHa/bHOTO U3HOCA. DTO MOYKHO OOHAPY’>KUTb, €C/IU TIPY BK/IFOUEHUH YKeCTKUH JINCK
Y3/laeT JXyXOKallye 3ByKU U He C/IBIIIHO 3BYKOB PaCKpy4YMBaHUs Iu1acTUH. I1py Takoi
HeHUCnpaBHOCTH He0OXO0/IMMO TIepeCTaBUTh MJIACTHHBI B KOPIYC WCTIPABHOTO YKECTKOTO IMCKA -
noHopa. Eciu BMI vcnipaBeH, TO OH TOXKe TepecTaBiisieTCsl B KOPITyC JOHOpa, eciu ke BMI
BBIIIIE/T U3 CTPOSi, TO ycTaHaBmuBaeTcss BMI' ¢ moHopa. [Tocre sToro cuntbiBaeTcst 06pa3 Aucka v
13 Hero BOCCTaHaB/IMBaeTCs HH(OpMaLYs.

Ecimu muck He paborocrniocobeH, He onpeziensiercs: B BIOS, n3gaet HexapakTepHble 3BYKU, TO BO
BCEX 3THX CIyYasx HeoOXOAMMO Cpa3y OTJATh ero crelraarucTaM. Hemb3st MbITaThCst
BOCCTAaHOBUTh €r0 CaMOCTOSITE/IbHO: KaXKzoe BKroueHue (ocobeHHo nipu npobiemax ¢ BMI), a
TeM OoJiee BCKPBITHE YCYT'YOUT CUTYALUIO.

Ecnu e »keCcTKWM AUCK KOPPEKTHO OMpe/essieTcs, HO 3arpy3UTh OMepaljMOHHYI0 CUCTEMY He
TIO/Ty4aeTCsl WJTH JKe JaHHbIe He/IOCTYITHBI, TO B TIEPBYIO 0Uepeb He00X0JUMO TTPOBEPUTD

COCTOSIHUE »KeCTKOT'0 IMCKa C MOoMoIIIbi0 guarHoctuku S.M.A.R.T.-atpubyToB.

ITpoBeputh S.M.A.R.T.-aTprbyThl MO>KHO C TTIOMOII[bIO CTIEIIUA/ILHBIX YTUUT, HalIpUMep,
niporpammMbl HDD Scan, HDD Health, Victoria, MHDD, HD Tune.

[Tporpammel, oTobpaxkatorye coctosiiue S.M.A.R.T.-aTpubyToB, paboTaroT 10 CIeAYIOIIEMY
aJITOPUTMY:

- TIPOBEpPKa Ha/IMuus NMoAAePKKU HakoruTeneM texHosoruu S.M.A.R.T.;
- TTOChIJTKAa KOMaH Ikl 3arpoca S.M.A.R.T.-tabmuir;
- iostyueHue Tabui B Oydep NpUioKeHus;

- pacmm$poBKa TabIMYHBIX CTPYKTYP, U3B/IeUeHre HOMepa aTpru0yTa 1 ero 4rncI0BOTO
3HayeHus;



- COTIOCTAaBJIEHHE CTaHAPTU3UPOBAaHHBIX HOMEPOB aTpUOYTOB MX Ha3BaHUsIM;

- BBIBO/], UMCJIOBBIX 3HaUeHUH B YZI00OHOM [I7Isl BOCTIDUATUS BU/ie (HarpuMep, KOHBEPTaIHsI
1IeCTHa/ALlaTePUUHBIX 3HAaUeHUU B IeCITUUHbIE);

- U3BJIeYeHue 13 Tabuil (h1aroB aTpuOyTOB (TTPU3HAKOB, XapaKTepU3YIOIIUX Ha3HauUeHHe
aTpuOyTa B JAaHHOM HaKOIMTe e, HalIpUMep, «KU3HEHHO Ba)KHBIN» WU «CUETUHKY);

- BBIBO/], O0OI1[eTO COCTOSTHHSI YCTPOKCTBA Ha OCHOBAHMH BCeX TaOJIHL], 3HaUeHUl U (J1aros.
3agaHusA /1A NPaKTHUeCcKoi padoTsl

CocTtaBuTh Tab/UIy HEMCITPABHOCTeH HAKOIUTE/IeH U ClIoCOO0B UX YCTPaHEHHUSI.
Tabsurja 7.1 — HercripaBHOCTH HaKoIUTe el HHGOpMaI[un

CHMIITOMEI HENCIIpaBHOCTH HPI/I‘JI/IHa HEeNCIIpaBHOCTHU Cnoco0Osbl YCTpaHeHHsA

KOHTpo/1bHBIE BONPOCHI
1 Ha Kakue rpymniibl esiTCsl HeUCIPaBHOCTH HAKOMUTe1ein?

2 Kakum O6p830M MO>XHO AWarHOCTUPOBATH HENCITPABHOCTb HaKOIIUTesIs?

3 KakuMm 06pa3om nporpaMmbl AUarHOCTUKU 0TobpakaroT S.M.A.R.T.-aTpubyThl HaKomUTeNeM?

IIpakTHueckas padora 13
Pa3Hoo6pa3ue BIOS u crioco0b1 3aMeHbI
Ilesib paboThI: MO/TyueHYe MPAKTUUYECKUX HABLIKOB B paboTe M0 HaCTPOHKe CUCTEMHBIX
pecypcos ITK.

KpaTkue TeopeTHueckue CBeJeHHUs.

ROM BIOS - 6a30Bast cucteMa BBO/ja-BbIBO/Ia, XpaHsiasics B [13Y, nmpegHa3HaueHa Jyis
W30JISILIMYU OTIePALIMOHHOMN CHCTeMbI M TTPUK/IaJHBIX TIPOTPaMM OT CIie[iurIecKux 0CoOOeHHOCTel
KOHKpeTHOU annapaTypsl. ROM BIOS cofep>Xut nporpaMMHYy0 MOAAEPKKY CTaHAAPTHBIX
pecypcoB ITK u obecrieuriBaeT KOH(PUTypHUpPOBaHKE amMapaTHBIX CPeZCTB, UX AUATHOCTKY U
BBI30B 3arpy34MKa ornepanioHHou cuctembl. ROM BIOS B 3HaumTe/IbHOM CTeneHu NprBs3aHa K
KOHKDeTHOM peanu3aluu cucteMHoM miatbl. Kog BIOS xpaHuTcs B MUKpocxeme
sHeproHe3aBucuMoi nocrosiHHor (ROM BIOS) wnu ¢pmu-namsaru (Flash BIOS). C touku
3peHust Pery/sipHor paboTsl, TU HocuTesst BIOS npuHIMTUANILHOTO 3HaueHus1 He umeet. C
TOUKHU 3peHusi MOJU(ULMPYeMOCTH, (/I31I-NIaMSITh UMeeT SIBHOE IMPEUMYILECTBO — BO3MOKHOCTb
MOZIepHU3aLMK TIPSIMO Ha KOMIIbIOTepe.
®ynkuuu BIOS pa3zensrorcs Ha cieAyroiye rpyIibl:

VHyipanu3anys U HadyajlbHOe TeCTUPOBaHKe arrapaTHbIX CpefiCTB
— POST BIOS (Power On Self Test);



HacTpoiika 1 KoH(pUryprpOoBaH1e arrapaTHbIX CPeJCTB U CUCTEMHbBIX PeCypCOB
— BIOS Setup;

3arpy3ka orneparMoHHON CUCTeMBbI C TUCKOBBIX HakomnuTeseit — Bootstrap Loader;

O6ciy>KMBaHUe anmapaTHBIX TIPePhIBAHUA OT CUCTEMHBIX YCTPOUCTB (TakiMepa,
K/laBUaTyphl, AuckoB) — BIOS Hardwarelnterrupts;

OO6paboTka 6a30BbIX (hYHKIMI IPOrPAMMHbBIX 00pallleH’i (CepBHUCOB) K CUCTEMHBIM
ycrpoiictBaM — ROM BIOS Services.
Mo BK/IFOUEHHY MUTaHUSI, anriapaTHOMY cOpPOCYy OT KHOTIKM Reset Wiy Ha)KaTUd KOMOWHALIUA
knaBuin Ctrl-Alt-Del npoiieccop repexo/iUT K UCTIOJTHEHUIO KO/la Haua/TbHOTO
camotectupoBanusg POST. POST BeIronHseT TeCTUpOBaHKe MpoLieccopa, aMsATh U CUCTEMHBIX
CpeJCTB BBOZIAa-BbIBO/Ia, @ TaK’Ke KOH(UTYPUPOBaHUe BCeX MPOrpaMMHO-yTPaB/IsieMbIX
anmnapaTHBIX CPeJCTB CUCTeMHOM I/1aThl. YacTh KOH(UTYpHUPOBaHKS BLITIOIHSETCS OJHO3HAUHO,
4yacTb yIpaBJ/IsieTCs JyKaMIepaMy CUCTEMHOM TUIaThl, HO Psifl TapaMeTpPOB M03BOJIsIeT
KOH(UTryprupoBaHUe 10 >KeJlaHUo ToJib30BaTesis. [Tocsie TecTUpoBaHUS U
KoH(urypupoBanusi POST uHULIMaIM3MpyeT 3arpy3Ky orepaloHHOM cucteMsl. [1pu
MpoxoXKAeHUU Kaxkaol cekiiun POST 3anmckiBaeT ee Koj (HOMep) B JUarHOCTUYECKUM PerucTp.
ITOT perucTp (pusruecKy pacriojiaraeTcsi Ha Criel[iaabHOM AUarHOCTUUeCKOM riare,
yCTaHaB/IMBaeMOU B C/IOT CUCTeMHOM IKHBIL. Bo Bpems BeinosnHeHus: POST MoxeT BblaBath
JMarHOCTHUeCKHe COOOIIeHHs B BU/[e 3BYKOBBIX CUTHAJIOB, a TIOC/Ie YCIeIIHOW WHULMATU3aLin
rpaduuecKoro azanrepa KpaTkve TeKCTOBbIe COOOIeHNsT BEIBOASTCS Ha SKpaH
MoHuTopa.O0bIYHas TIOC/Iej0BaTeIbHOCTD I1aroB POSTcepyrormast:

TecTupoBaHue perucTpoB MPOLeCcopa;

[TpoBepka koHTpoBHOU cymMMbl ROM BIOS;

ITpoBepka u MHMULIMAU3aL1s TalMepa;

[IpoBepka 1 MHMLIMAIU3aLUS KOHTPOsUiepoB DMA;

IIpoBepka pereHeparuy naMsTy;

3arpyska BeKTOpPOB IpepbIBaHuUl;

VHuianu3anys BUeOKOHTPOILIepa;

TectrpoBanue nonmHoro oobema O3Y;

TecTrpoBaHUe K/1aBUATyPBbI;

TectrupoBanue CMOS-naMsATH U 4acos;

Nuntumanuzanuss COM u LPT-niopTos;

Vuuiyanu3anus U tect KoHTposiepa HI'M/T;

Nuuumanu3saiys v Tect KoHTposuiepa HXKMI;

CkaHupoBaHKe o6sactu gorosHuTeIbHOro ROM BIOS;

Br13oB Bootstrap — 3arpy3ka ornepauyoHHOW CUCTeMbI, P HEBO3MOKHOCTH — OCTOHOB
riporieccopa c coobijeHreM — «CrcTeMa OCTaHOBJIEHa».
[Tpu 3arpy3ke cuCTeMbl B C/lydyae TOTOBHOCTH IMCKOBOZA A: B MaMsITh 3arpy>KaeTcsi NepBbii
CeKTOp JWCKa U eMy IepeZiaeTcsl yIrpaBJieHre; IIPU HerOTOBHOCTH A
3arpyxaetca Master Boot aucka C: 1 emy nepezaercs
yripaBjieHre. MasterBoot 3arpy>kaet Master Sector akTUBHOTr'O pa3/ie/ia B MaMsITh U MepeiaeT
ympaB/ieHWe Ha ero Haua/abHbIN afipec.
Komrnbtoteps! kacca AT MOryT UMeThb pa3/uHbIA U U3MeHsIeMblii COCTaB arrapaTHbIX U
TIPOTPAMMHBIX CPE/ICTB, U UX MHOTHE 3/IeMeHThHI TPeOYyIOT MMPOrpaMMHOTO KOH(MUTYPHUPOBaHHUSI.
[TapameTphbl KOH(GUTYPUPOBaHUsI, YCTaHOB/IEHHbIE C TIOMOIIbIO YTUIUTHI Setup, 3alIOMUHAIOTCS B
sHeproHe3aBucumon namati CMOS Memory. Ytunura BIOS SetUp nmeet untepdeiic B Buze



MeH0. [Ins Bxoga B BIOS SetUp Bo Bpems BbinosiHeHUss POST nosBUTCA Npe/jjio’KeHre HaXkaTb

k1apuiny Del (60 komOuHaluro KinaBuiil). MeHto yTunuthl SetUp, criocoObl TiepeMelijeH s 110
IyHKTaM ¥ BbIOOpa MapamMeTpOB 3aBUCAT OT NPou3BoAWTe s v Bepcuu BIOS, HO OHY MOHSTHEI
13 KpaTKOTr'0 MOsSICHEeHUs Ha SKpaHe. Bo3Mo>KHbIe MyHKTHI [71aBHOro MeHto SetUp nprBe/ieHbl B

Tab/IuIe:

IIyHKT MeHI0

Ha3zHauenue

Standart CMOS SetUp

YcranoBka craHzapTHbIX napametrpos CMOS

Advanced CMOS SetUp

YcraHoBKa paciipeHHOro Habopa mapamMeTpoB

Chipset SetUp

YripaBneHue ocobeHHOCTSIMU uMIiceTa (paspelleHne
MPOrpeCcCUBHBIX CBOKWCTB U MapaMeTPOB)

Power Management

YrpaByieHHe pe>KUMOM SHepromnoTpedieHus

PCI/P&P SetUp

KondurypupoBanue pacripesiesieHusi peCypcoB

Peripherial SetUp

KondurypupoBanue neprdepun CUCTeMHOMU T1aThl

Change Password

CMmeHa (ycTaHOBKa) MapoJisi

Optimal

Y cTaHOBKA ONTUMAa/IbHbBIX mapaMeTpoB

Auto Configuration with BIOS Defaults

YcTaHOBKa «HOpMasbHBIX NTapaMeTpOB»

Auto Configuration with Power-on
Defaults Fail-Sale

YcTaHOBKa «KOHCEPBATHUBHBIX TapaMeTPOB»

Write to CMOS and Exit Saveand Exit

BI)IXO,Z[ C COXpdHEHWEM HOBBLIX YCTAaHOBOK

Do Not Write to CMOS and Exit Exit
without Saving

Bbixog 6e3 coxpaHeHUsl (OCTArOTCS MPeXKHUEe
3HaueHUs)

Cuctems! Plug-and-Play (PnP) npousBenu peBo/tOLMIO B COBPeMeHHOM

TeXHOJIOTUH PacIipeZie/ieHust peCypCcoB. PaHbIleKaXXJblii pa3 1pu 00aBIeHUA HOBOTO
ycTporicTBa rosib3oBaTesnu [TK mo/mKHB ObUTH MPOOMPAThCS CKBO3b "'1e0pu' nepeksrouareneid u
riepeMbIveK, a pe3y/IbTaToOM Yallle BCero ObUId KOH(IMKThI CUCTEMHBIX PECYPCOB U
HepaboTaroIMerniaThI.
Peanu3anus npunHLuma Plug-and-Play cBsi3aHa He TOJIBKO CO CXeMOTeXHUUECKHUMHU pellleHUsIMY,
HO U C pa3paboTKOI TaKWX KOMIIOHEHTOB:
- anmaparHble cpefcTBa Plug-and-Play;
- Plug-and-Play BIOS;
- oriepal[MoHHbIe cucTteMbl Plug-and-Play.
Kaxxp1ii 13 3TUX KOMIIOHEHTOB JI0JDKeH TMo/iep>XuBath ctaHAapT Plug-and-Play, T.e,
yIOBJIETBOPSITH OTIpe/ie/IeHHBIMTPeOOBaHMSIM.
[Top anmapaTHBIMM CpeICTBAMU T0/Ipa3yMeBatOTCsl KAK KOMITbIOTEPBI, TaK U IJ1aThl a/|aliTEPOB.
[Tnats! agantepoB Plug-and-Play nngopmupyroT cuctemuyto BIOS u ornepaijioHHy10 CUCTeMY
(OC) o HEOOXOAMMBIX UM pecypcax. B cBoro ouepe/n,
BIOS u OC, o BO3MO>XXHOCTH, MpeA0TBpalllaloT KOH(MIUKTHI 1 TlepejatoT TyilaTaM afarnTepoB UH
(dhopMarrio 0 KOHKPeTHBIX Bbl/le/ieHHbIX pecypcax. [Tocse sToro ninara aganrepa
aBTOMAaTUYeCKW HaCTParWBaeTCs M0/ 3TU PeCypChl.
Hosrie Bepcun DOS, Windows 95,98 Tak u paciuvpenus K Apyrum OC nojep>KuBaroT
TexHoJs10ruro PnP.
[Tox cucTeMHBIMU pecypcaMu T0/[pa3yMeBatoT:

aZipeca orepaTUBHOU MaMsITH;

JIMHUU 3arpocoB ripepbiBanuii (IRQ);



KaHaJibl IpSIMOro JjocTymna K namsitd (DMA);

aZipeca MpOCTPaHCTBa BBO/Ia-BbIBO/A.
Bce 311 pecypchbl Heo6XoauMBI /151 PYHKIIMOHMPOBAHKST KOMIIOHEHTOB (Y3710B) KOMITBIOTEpa.
B coBpemenHbIx [1K NpUHATO BbIAEAATH C/IeAYyIOLMe pa3HOBUHOCTH OllepaTUBHOW MaMSTH:

ocHoBHasi mamsTh (Conventional Memory);

BepxHsd namsatb (UMA — Upper Memory Area);

obsacts BepxHux agpecoB (HMA — High Memory Area);

pacivpeHHas amstb (XMS — eXtended Memory Specification);

noromHUTenbHas maMsth (EMS — Expanded Memory Specification); pacmosioskeHa B
obs1acTy BepxHel namsITH
B niepebix komibtoTepax PC/XT pabouee poCTpaHCTBO MaMsTH COCTaBsisiio 1 MOalT u 66110

pa3ziesieHo Ha HeCKOJIbKO 00J1acTeid, 4acTh U3 KOTOPBIX TMpeJHa3Hauanach /ijisi CpeliaabHbIX
esieit. OriepaljMoHHasi CCTeMa MOKeT 0OpalljaTbCsi KO BCeMy MPOCTPAaHCTBY Pa3MepoM B
1M6aiiT, HO TIPOrPaMMBbI MO>KHO 3arpy’kaTh TOJIbKO B [Uaria30H a/[pecoB, Ha3bIBaeMbIii
OCHOBHOM NMaMsIThiO, pa3mep KOTopoit coctaBrsier 640K6aiir.

Bepxusisi mamsATh — 3170 384K0aiiT, 3ape3epBUPOBAHHBIX ¥ BePXHeM I'PaHULIbI 1ePBOTO
MerabatiTa. BepxHsisi mamMsTh pa3/iesieHa Ha HECKOJTbKO YacCTei:

niepBbie 128 Kb6aiiT, pacrosioykeHHbIe cpa3y MOCIe OCHOBHOM MaMSITH, SIBJISIFOTCS 00/1aCTbIO
BU/I€ONaMsTH U NpeiHa3HauYeHbl J/1s1 UCTI0/Ib30BaHUs BUle0alanTepaMu.

Cnenyrougue 128 KbaliT otBesieHsl ayist mporpamm BIOS azantepoB. BombIIMHCTBO
a/IariTepoB MCTONB3YIOT ZIJis CBOMX Mporpamm repsbie 32K6atiTa 13 3710 06/1acTy, a
OCTaBLIASICS YaCThb AOCTYITHA /11 APYTUX YCTPOMCTB.

[Mocnepnme 128 K6aiT 3ape3epBrpoBaHbl /1 CCTeMHOM TiporpammMbl BIOS. B 3Toii ke
obmactu xpanutcs mporpamma POST (aBToTecT rpu BK/IFOUEHHH) Y TIepBOHAYA/TbHBIN
CUCTEMHBIM 3arpy34uK.

Xots BepxHue 384 Kbaiita mepBoro Merabaiita BHauasie ObI/I Ha3BaHbI pe3epPBHOM MaMsIThIO, B
He3aHsThIe YYaCTKU 3TOW 00/1aCT MOXKHO 3arpy3uTh gpaiiBepsl (ANSY.SYS) nnu pesusieHTHbIE
niporpamMmmMbl (MOUSE.COM), uToO 1103B0JISIeT 0CBOOO/IUThH YaCTh OCHOBHOM TMaMSTH [IJisi APYTHUX
HyX[. O6bemM CBOOOHOTO MPOCTPAHCTBA BEPXHEH MaMsATH MOKET ObITb Pa3/TIMUHBIM /ISl pa3HbIX
KOMITBIOTEPOB: BCe 3aBUCUT OT TOT'0, KaKue TUIaThl a/jalTepOB YCTaHOBJIEHbI, HATIpUMep,
OOJIBIIMHCTBO CETeBBIX aZanTepoB U afanTepoB craHgapta SCSI UCMOB3YIOT 3TY YacTb MaMsITH.
IMop, pacivpeHHOM TTaMATBIO 0OBIUHO TI0Jjpa3yMeBaeTCsl BCS MaMsITh 3a IpejjeiaMu MepBoro
MerabaiiTa, KOTOpasi CTaHOBUTCS IOCTYITHOM TOJILKO TpY paboTe mpoljeccopa B 3allUIIeHHOM
pe>kKrMe U B HacTosiitiee BpeMsi iocturaet 64 I'Gaifta B coBpeMeHHBIX [TK.
Crnetdukauusi pacimpeHHol mamsty (XMS) oripeziesnsieT criocob mostyueHust IporpaMMaMu
JOCTYyTIa K pacmypeHHoM namsti. OHa ripeJjHa3HaueHa /jisi KOMITbIOTePOB, pab0TaOLUX B
peansHOM pexxuMe. [lo miosiieHrss XMS He 66110 criocoba KOOpAMHALIUN TTPOTPaMM,
«BepXOBHbIM apbuTpom» ctan gparisep HIMEM.SYS. CHauasna oH 3a0upaeT BCIO pacIIMpPeHHYI0
NamsIThb B CBO€ PACIOpsDKHUE, a 3aTeM BbijiefisieT ee IporpaMmmam, Co0/TI0/Iatolum
nipoTokos1 XMS. ITpoTokos XMS 3arpelijaeT rnporpamme JOCTYII K TOM 00/1aCTU TIaMsITH,
KOTOpasi UCTIO/b3yeTCsl pyrol mporpamMmmoii. OpraHu3oBaTh J0MOJHUTE/IbHYI0 aMsITh 110
cneyudukan XMS MOXXHO 3arpy3vB COOTBETCTBYHOLM fpaiiBep B (paiine CONFIG.SYS.
Ob6sacTh BepxHUX azipecoB (HMA) — 3To yuacToK maMsiTh, KOTOPBIA Ha 16 6aliT MeHbIIIe
64Ko6aiir. OH pacriosio’keH B CaMOM HauaJsie 1epBoro Merabaiita paciiMpeHHOW aMsTH. Ty
00/1aCTh MOXKHO HCTIO/TH30BATh /IJIS 3arPY3KH paliBePOB YCTPOMCTB U Pe3UIEHTHBIX MPOrpamm,
YTO T03BOJISIET 0CBOOOIUTL YaCTb OCHOBHOMW TIAMSITH /IS IPOTPAMM PeabHOTO PeKrMa.



OpHoBpemMeHHO B 06/1acTb HMA MOXKHO 3arpy3uTh TOJILKO OZIVH ApaiiBep WU OZHY
pesrIeHTHY0 IIporpaMMmy, He3aBUCUMO OT UX pasMepa. [ljist 3Toro cienyer 3arpy3utb XMS-
npatieep (Haripumep HIMEM.SYS) u no6aButk ctpoky DOS=HIGH B ¢aiin CONFIG.SYS.
OTOT pexxuM nepemelijaer vacTh sgpa OC B HMA u ocBoboszaet st
T10/Th30BaTeIbCKUX Tporpamm 45 KOalT 0CHOBHOM namsTh. Pe3uieHTHbIe POrpaMMbl U
JipaliBepbl MO>KHO 3arpy’kaThb B BEPXHIOK NaMsTh C omolpo komazasl LoadHigh - LH.
B HekoTOpBIX CTapbIX IporpaMmmax MoXKeT MCII0JIb30BaThCs ellle 0/lHa Pa3HOBUHOCTD MaMsATH —
JoroyiHUTeNbHas namsate EMS. B oTnume oT ocHOBHOM (B Tpe/iesiax repBoro merabaiita) u
paclLIMpeHHON NaMsTH, JOIMOJJHUTEIbHYIO NTaMsATh NPOLIeCCOP HeroCpeJCTBEHHO aZlpecoBaTh He
MoxkeT. K Hell MO>KHO TO/IbKO obpalijaThbcsi yepe3 HeOoJbIlI0e OKHO pa3mepoM 64 KbatiTa,
pacriosioykeHHOe B 06/1acTH BepxHel naMsT. [JoroiHuTeIbHast aMsiTh — 3TO OJJUH U3
KOMMYTHUPY€EMBIX CErMEHTOB CIeLMalbHON pacIllMpeHHOM T71aThl MaMsATH, Ha KOTOPOM OMHMO
MukpocxeM O3Y, ycTaHOB/IeHbI COOCTBEHHbIE CXeMbl TIepeKTFOUeHUs U afipecariiu.
[IpepbiBaHMS - 3TO CUTHAJIBI, 3acTaBstolye ripoiieccop (CPU) koMmnbroTepa MpUOCTaHOBUTD
BBITOJIHEHHE TeKYllel paboThl U TiepeiTy Ha BBITIOJTHEHHe MPOrpaMMbl, Ha3bIBaeMo
06paboTurKoM mpepbiBaHui. [lepexo/| 3TOT OCYILIeCTB/ISETCS 3a Majioe BPeMsi C TIOMOIIIBIO
CrierabHO pa3paboTaHHBIX aIllapaTHbIX cpecTB. OOpabOTUMK MpephIBaHUM OTIpefiesiseT
TIPUUMHY TIpepbIBaHusl, BbIMIOJIHSET 3allJlaHUpPOBaHHbIe elCTBYS, TI0C/Ie Uero Bo3Bpaiiiaer
yTipaBJieHHe TIPUOCTaHOB/IEHHOMY Tpoljeccy. OObIYHO MpephIBaHMS BbI3BIBAIOTCS COOLITUSMH,
BHEIIHUMH 110 oTHoIIeHuI0 K CPU u TpeOyrouumu HeMe/[/IeHHbIX feicTBuid. K Takum
COOBITHSIM OTHOCSITCSI:

3aBepllleHre Orepaliy BBO/Ia-BbIBO/Ia;

oOHapy’keHHe anrapaTHoro cOos;

KaracTpo(bl (HarlpuMep OTKa3 MUTAHU).
CemeticTBO MUKpoOMpoLieccopoB Intel mogaep>xuBaeT 256 ypoBHel IPUOPUTETHBIX MPepPhIBaHUM,
BbI3bIBAEMBIX COOBITHSIMU TPEX THTIOB:

BHYTpPEHHUe arnrapaTHble IIpepbIBaHMNs;

BHEIIIHUE alfapaTHble NpepbIBaHus;

NporpaMMHbIe IpepbIBaHus;
BHyTpeHHue anmapaTHble NpepbIBaHUs, MHOT/A Ha3blBaeMble OTKa3aMU, FeHepUpYyOTCs
orpeZie/IeHHBIMH COOBITUSIMH, BO3HUKAIOIIVMU B TIPOLIECCE BBITIOTHEHUSI TPOTPaMMBbI (HariprMep
TIOTIBITKOM /le/ieHus Ha HyJIb). 3aKperieHe 3a TaKUMU COOBITHUSIMU OTpeie/ieHHbIX HOMEPOB
TIpepBLIBaHUM 3aIlIUTO B MPOLIECCOPe U He MOXKET OBbITh M3MEeHEHO.
BHeltHMe npepbIBaHUsl MHULIMUPYIOTCSI KOHTPOJIZIepaMu Nepr(epuitHbIX YCTPOMCTB. VICTOUHHKU
CUTHAJIOB TMpepbIBaHU MOAK/II0YA0TCs MO0 K BHIBOJY HEMAaCKUPYeMbIX MpephIBaHUI
riporjeccopa (NM1), mubo K BeIBogy MackupyeMbix ripepbiBanuii (INTR). JIunust NM1 o6b19HO
Tipe/iHa3HauyaeTCs /IS pephIBaHKM, BbI3bIBaeMbIX KaTaCTPOGHUUeCKUMHU COOBITUSAMH (OIIMOKa
YeTHOCTH TMaMsITH, aBapysi MUTaHUs U T.7.). KaHnane! 3anpocoB nipepbiBanus (IRQ) win
arraparHbie TIpepbIBaHUs UCTIOMb3YIOTCS PA3/IMUHBIMU YCTPOMCTBAMU JIJIs1 COOOILeHUS
cUCTeMHOU Ty1aTe (TIPOLIECCOPY) O TOM, UTO /I0JDKeH ObITh 00paboTaH orpe/ie/ieHHbIN 3ampocC.
KaHasiel TipepbIBaHMM TIPe/ICTaB/ISIOT COOO0M MPOBOAHUKH Ha CUCTEMHOM Ti/1aTe U
COOTBETCTBYIOLLIe KOHTAKThI B pa3beMax. AnrapaTHble TIpepbiBaHUs UMEIOT HepapXuio
TIPUOPUTETOB: UeM MeHbIlle HOMep TIpepbIBaHusI, TeM Bbillle TIpUopuTeT. [IpepbiBanHus ¢ bosee
BBICOKUM TPHOPUTETOM UMEIOT TIPEUMYIIIECTBO Mepe/| IPePhIBaHUsAMU C 60Jiee HU3KUMU
MPUOPUTETaMU U MOTYT «IIpepbIBaTh MpepbiBaHUs». B pe3ybTraTte B KOMITbIOTEDE MOXKET
BO3HMKHYTb HECKOJIbKO NIpepbIBaHNM, BJIOXKEHHBIX JPYT B Apyra. [Ipy neperpyske KoMIsrorepa



13-3a OJJHOBPEMEHHOT'O BO3HUKHOBEHUSI 0OJIBIIIOTO KOJTMUECTBA TIPEPhIBAHUM TIEPEeTIOTHSIEeTCS
crek U [1K 3aBucaer. KaxgoMy HOMepy anmnapaTHOro NpepbiBaHUsl COOTBETCTBYeT CBOM
NpoBOoAHUK. CHCTeMHas I/1aTa He MOJKeT OIpe/le/IMTh, B KAKOM C/I0Te HaXOAUTCS NOC/IaBLIast
TpepbIBaHMe I171aTa, T03TOMY BO3MOXKHO BO3HMKHOBEHHE HeONpe/eIeHHON CUTyallud B TOM
clyyae, eC/ld HeCKOJIBKO TUIAT UCTIO/IB3YIOT OJWH KaHasl. YToObI 3TOro He TPOMCXOHIIO,
CUCTeMa HacTparBaeTCsl TaK, UTO Kak/j0e YCTPOMCTBO (aZianTtep) UCMO/Ib3yeT CBOO JTMHUIO
(xanan) npepeiBaHys. [IpriMeHeHye 0JHOM TMHUM Cpa3y HECKOJIbKMMU Pa3HbIMU yCTPOKWCTBaMU
B OOJIBIIIMHCTBE C/lyuaeB HeZOMyCTUMO. BHelllHe armapaTHbIe MpephIBaHuUs YaCTO Ha3bIBalOT
MacCKHApYeMbIMH MpepbIBaHUSIMH, TO €CTh UX MOKHO OTK/TFOUUTh «3aMaCKHMpOBaThb» Ha BpeMs,
rioka CPU BbITIO/IHSET [Jpyrye Ba)KHble OllepaLiyy.

[TporpamMMHBbIe TIpepbIBaHUS - JIFOOasi MporpaMMa MO>KeT MHULIMMPOBATh ITPOrPaMMHOE
rpepbIBaHKe MPOCTO IyTeM Bbino/iHeHUs1 KoMaHAbl INT. MS-DOS ucnosnb3yet asis
B3aUMO/eMCTBUS CO CBOMMU MOAY/ISIMUA Y TIPUK/IaJHBIMU ITporpaMMamu nipepeiBanus oT 20H f0
3FH. Ilporpammel BIOS, xpansiuecs B [13Y, u npukiaHble IpOrpamMmbl UCIIOMb3YIOT Jpyrue
TipepbIBaHusl, C OOJBIIMMY UM MEHBIIIMMHA HOMepaMu. DTO pacripe/ie/ieHre HOMepoB
TIpepPbIBaHUM yC/IOBHO Y HUKAKUM 00pa30M He 3aKpeIyieHO arrapaTHo.

Kananbl npsamoro gocryna (DMA) wncnosnb3yroTcs nepu@epruiiHbIMU YCTPOMCTBaMU,
OCYIECTBJISIOIIMMH BLICOKOCKOPOCTHOM 0OMEH /JaHHBIMU C OTePATHBHOU MaMSThIO0 0e3 yJacTus
LIeHTPaJIbHOIO MpOoLieccopa.

Yepe3 OPThI BBO/Ia-BBIBO/IA K KOMITBIOTEPY MOYKHO TOAK/IIOUATh pa3HOOOpa3Hble yCTPOUCTBA
[T PaCIIMPeHuUst er0 BO3MOXKHOCTelH. B G0o/bIIMHCTBE KOMITBIOTEPOB UMeeTCs1 XOTs Obl /iBa
TI0C/IeIoBaTeTbHBIX TTOPTa ¥ OJIMH TapasiienbHeld. [locieoBaTetbHbIe TOPTHI 0003HAUAOTCS
COM1 u COM2, a napannensHsiyi - LPT1. Kaxkablii IOPT B KOMITBIOTEpE UCTIO/b3yeT
orpe/ie/ieHHbIY aZipec BBOZA-BbIBO/IA. JTOT aZjpec, XpaHsIIUKWCSA B OCHOBHOM MaMsTH,
3ape3epBUPOBaH [I/1s1 B3aUMO/IeHCTBUSI MEXX/y YCTPOMCTBaM BBO/Ia-BbIBO/A U OTIepPaL[MOHHOU

CHUCTEMO}. A,apeca BBO/la-BbIBO/Id TIPUCBaMBAOTCA HE TOJIBKO ITOC/I€JOBATE/IbHBIM U
napaJsijie/JIbHbIM II0PTaM, HO U APYT'YM UMEIOIHUMCA B KOMIIbIOTEpe afallITepaM.

3agaHue.

1. Bsi3sas npoueaypy SetUP, u3yunuTb BO3MOXKHOCTH, IpejoCTaBiisieMble rob3oBare/to [1K
JJAHHOM TpoLelypOH, HAYYUTHCSI U3MEHSATh KOH(PUTrypaLlMOHHbIe HacTpoKU. KpaTko onucatb
OCHOBHbIE BO3MOXXHOCTH, TpefiocTaBseMble niporeaypoi SetUp, BIOS-a, ycraHOB/IeHHOTO Ha
Bauem [1K

CopepxaHue oTyera:

1. Has3sBaHue U 1je/ib paboThI

2. OTBeTbl Ha KOHTPOJIbHBIE BOTIPOCHI
3. Pe3ysbTaThl BLIMOMHEHUST PabOThI

KoHTpo/ibHBIE BONIPOCHI.

Haznauenue u ¢ynkiuu BIOS

Ha3naueHwue u miocsieioBaTelbHOTE paboThl nporenypsl POST BIOS
Hasnauenuve yrunutsl SetUp BIOS

Cucrembl P&P

UTO OTHOCAT K CUCTEMHBIM pecypcam

i e



6. Ha3HaueHue U TUIIBI TPEPBIBAHUMN
7. Ha3HaueHue KaHaJIOB IIPSIMOIO JOCTyMA K NaMsATH
8. IIpocTpaHCTBO BBOZA-BBIBOJA

IIpakTHueckas pabora 14

ITouck HencnpaBHocTel 31eMeHTOB BIT ITK
Llesie pabOTBI: U3YUUTE BU/BI ¥ TIPUHLIMTIBI pAaOOTHI NCTOUHUKOB Oecriepe6OHHOTO MATAHUS
(BII).
CTyZeHT J0o/KeH
YMeTb:
- 9KCIUTyaTUPOBaTh U 00C/TY>KUBaTh CPe/ICTBA BHIYUCIUTEILHON TeXHUKY;
3HATh:
- apXUTEKTYPY Y 00111e IPUHLMIBI (PYHKIIMOHUPOBAHMUS COBPEMEHHbBIX KOMITbIOTEPOB;
- OCHOBHBI€ TiepudepHiiHbIe YCTPOUCTBA U UX PaboTy.

Kpatkue TeopeTHueckue U yueOHO-MeTOUueCKre MaTeprasibl 10 TeMe MPAaKTHUeCKOH paboThI
Ilnst paboThI KOMITbIOTEPA HEOOXOAMMO 00ECTIeUNTh €ro KaueCTBEHHBIM 3/IEKTPOITUTaHueM. B
CeTH 3/IeKTPONUTAHMS YaCTO TMOSIB/ISIFOTCS pa3/iyHble COOM, KOTOPbIe MOT'YT HapYIIUTh
paboTOCIIOCOOHOCTh KOMITBIOTEPHOM TeXHUKU. THITMUHBIE COOM B CETH 3/IEKTPOITUTAHMS:

- IIepeHarpsbkeHue — IOBBIIIeHNe HalpPsUKeHUs 3JIeKTPOCeTH NPOJO/DKUTEIbHOCTBIO He MeHee
0,008 c;

- HMHyanHLIﬁ 6pOCOK HallpsOKeHWss — MCTHOBEHHOE 3HAUMUTE/IbHOE TMOBBILLIEHHWE HATIPSI>XKEHUS.
OOBIUHO BBI3LIBAETCS yAapoOM MOJIHWMHW WKW C/Iy4aeTCsd B MOMEHT B0300HOB/IEHUS rnogaymn
HalpsOKeHWs;

- «TIpoCe/iaHre» HaMpsDKeHWs — NajieHue HamnpsbkeHust 6osee yeM Ha 10%;
- TIporajjaHue HarpsbKeHUs — MOJTHOe OTKJIFOUeHUE CeTH 3/1eKTPONUTAaHKS;

- 37IeKTPOMarHUTHast IOMeXa — MOXKeT BbI3bIBaThCsl TIepeK/IF0UeHHeM Harpy3KH, FPO30BbIM
pa3psiiom, paboToi reHepaTOpPOB JIMOO APYTUMU MCTOUYHUKAMH TToMeX. [IpUBOAUT K
OTKJIOHEHUIO (POPMBI HaTpsDKeHUst OT TIPaBUIbHOM cHHYcou bl He MeHee omacHa, uem
rporajiaHie WM CKauOK HaTpsDKeHUs], ITOCKO/IbKY OTK/IOHEHHe ()OPMbI HaTIPSKEHUST OT
TIPaBUIbHOM CHHYCOW/TbI BbI3bIBaeT UCKa)KeHUs 1 OIIMOKY B TiepesiaBaeMoii U 00pabaThiBaeMoi
rvH(opMaluu.

KoneuHo, ceTeBble (pUILTPbI CMOTYT 3allUTUTH anrapaTHOe obecrieyeHre KOMITbIOTepa OT
paspsz0B U IOMeX, HO CIIPaBUThLCA C "TIpocefaHueM"” U IOJIHBIM NPOriafiaHueM HarpsoKeHus
criocobHbI ToMbKO MBI, Kpome Toro, oHu 00s13aTe/TbHO OCHAII[AIOTCSI CHCTEMOM T10/IaB/IeHHSI
paspszi0B U LIyMOB, UTO /lejlaeT UX YHHUBEPCA/IbHOU 3allIUTOU 3/1eEKTPOHHO-BBIYUC/IUTE/ILHOU
TeXHUKHU.



Ho BHe 3aBucrMocTy ot THra B o6si3aHHOCTH VIBIT He BXOUT 3aljUTa 3/1eKTPOHHOTO
000py/10BaHus Ha MPOTSPKEHUH HeCKOJTbKUX uacoB 1 Oosiee. OcHOBHOe Ha3Hauenue VIBIT —
TIO/I/Iep>KaTh B TeueHre HeCKOJIBKUX /IeCITKOB MUHYT paboToCIIoCOOHOCTb CHCTEMBI B yC/IOBUSIX
JUTUTETbHOTO TIPOTIa/IaHMs 3JIeKTPOITUTAHUS U 1aTh BO3MOXXHOCTh KOPPEKTHO 3aBepIIUTEL paboTy
ITK wu cepBepa C MOJIHBIM COXPaHEeHWeM BCeX JIaHHBIX. [Ipekzie, ueM UCCAKHET 3apsij, baTapei,
WBIT n1bo mopacT curHai (HarpyuMep, 3ByKOBOM) O He0OXOJUMOCTH 3aKPBITHSI ITPOTpaMMm, MO0
C TIOMOIIIBI0 UMEIOLIEerocs CrielfaabHOr0 IPOrPaMMHOT0 00ecTieueHrsl CaMOCTOSITE/TbHO
Npour3Be/leT aKKypaTHbIi BeIx0/. KoHeuHo, cymiectByroT MBI, mo3Bosstomne nuraTh
BBIUMC/IUTE/TbHBIN LIeHTP KPYITHOW KOMIIaHHY Ha TIPOTskeHuH 2-3 (1 6osiee) yacos.

B 3aBUCHUMOCTH OT CBOEM apXUTEKTYphI, CyliecTByoIye cerogas MIBIT Mo)KHO pa3ienuThb Ha
Tpu Kiacca: off-line, line-interactive u on-line.

Knaccer UBI1

1. Off-Line — siBnIsit0TCA caMbIMU IPUMUTHBHBIMU U [lellIeBbIMU yCTpolicTBaMU. [IpuHLMI 1X
paboThI CyTeAyIOIIMiA: B HOpMabHOM peXkrMe UCTOUHMK off-line mofjaeT a/eKkTposHepruro Ha
BBbIXOZ, (T.e. K Harpy3Ke) MpsiMO C BXOZ.a uepe3 (pUIbTP, MO/AaB/SIOLUI pa3psibl U MIyMbl. JIUIIb
B c/ydae c6osl B ceTH (TporajlaHre Wid "TpocejaHus HaIPsDKEeHHsT) OH TTePeX0IUT Ha paboTy
ot GaTapeu: BBIXOZHOE ITepeMeHHOe HarpsbKeHHe reHepUpPYyeTCs MHBEePTOPOM, MOJTyYaroIiiM
sHepruto Oarapeii. Kak nmpaBusio, Anana3oH BxogHoro HanpsbkeHust y UBIT off-line - 187-264
BOJILT. HO MOCKOJ/IBKY CTaOM/TBHOCTD BBIXOZAHOTO HAIPSDKEHHUS Y HUX OTCYTCTBYET, TO BHIXOJHOE
HarfpsbKeHUe Bcerjia paBHO BxogHoMy. OTo MuHyc UBIT off-line, paBHO Kak u TO, uTO
reHepupyeMblii THBEPTOPOM ITePeMeHHbIN TOK JIMILIb TPUOIKEHHO UMeeT CHHYCOUATBHYTO
¢dopmy (0OBIUHO — TIPSIMOYTOJIBHYIO WM CTYTIEHUATYIO).

2. Line-Interactive — criocoOHBI peryMpoBaTh BBIXOAHOe HarpsbkeHue. B 3aBUCHMOCTH OT TOTO,
TIOHWKAeTCs WK yBe/InurBaeTcs HaripsbkeHue B cetu, MBI line-interactive cooTBeTCTBEHHO
CTYTeHYaTo MOBBIIIAeT WM TIOHW)KAET ero, BbiZiaBasi Ha BBIXOZIe HampsDKeHHe, OueHb O/IM3Koe K
HOMHWHA/IbHOMY 3HaueHHt0 220 BobT. OOBIYHO OTK/IOHEHUS COCTaBJISIOT +15%.
"MIHTepaKTUBHBIM" UCTOUHHUKAM MOYKHO 3a/laBaTh pabOTY B pa3/MUHBIX JUaria30HaX BXOHOTO
HarnpspbkeHus1. TONMBKO B Cyyuae, KOr/a raJieHre Wi MOBBIIeHNe HalpsKeHUs MpeBbIlliaeT
JIOTTyCTUMbIe PaMKH, BK/TFOUAtOTCs 6aTapeM, UTO 3HAUMTETbHO SKOHOMUT MX PacXo/ SHepPryu.

3. On-Line — camble Hafle)kHble, HO U caMble foporocrosiye VBIT. Yike 110 ux Ha3BaHHIO
MOJKHO 3aK/TFOUUTh, UTO OHU SIBJISIFOTCS] IIOCTOSIHHO ZIeCTBYIOLMMU. baTapen NCTOYHUKOB On-
line mocTosiHHO HaxXOAATCSI B paboueM COCTOSTHUM U CTyKaT CBOero poja "'IHepreTuueckom
OydepoM", MoAABIAIOIIMM TIOC/IeAACTBUS "Tipoceianus’ cetu. [ToaTomy mepexos Ha
aBTOHOMHBIN peXXxrM U1 06paTHO y Takux MBII paBeH Hymto. Elije ofiHa BaykHasi 0cO6eHHOCTb
UBIT on-line coctout B AABOWHOM TpeoOpa30BaHUM YHEPTUH: TIOCTYTIAOIINN C BX0/[a
repeMeHHbIN TOK IpeoOpa3yeTcsi B HU3KOBOJIbTHBIN TIOCTOSIHHBIM, @ 3aTeM BBITIOTHSETCS
obpatHoe petictBre. Takum o6pasom, MBII on-line mojaeT Ha Harpy3Ky HampsbKeHHe,
cBoOO/IHOE OT Kakux Obl TO HU OBIJIO TOMeX, BCeryia MMetolllee MPaBUIbHYI0 CUHYCOU/A/IbHYI0
¢dopmy u paBHoe 220 BosbT. MuHychI flaHHbIX VIBIT cocToAT B TOM, UTO HelpepbIBHO
paboTatorias cuctema npeobpa3oBaHus paccerBaeT B Bujie Teruia 20-30% 1osie3Hoi
3JIEKTPO3HEPTHH U BBI3bIBAET NpeXxeBpeMeHHoe ctapeHue y310B UBII. Cpok cay»x6s1 baTapen



TaK>Xe yMeHbI1aeTcsi. OZIHAKO /7151 yBepeHHOW Pab0oThl KOMITbIOTEPA, YIIPABJISIOIIEro, HarpuMep,
MeJULIMHCKOM ammapaTtypoi, anbTepHaTuBbl IBIT on-line He cyiecTByer.

3aziaHue /17151 IPaKTUUeCKOW paboThI

1 CocraBuTh cpaBHUTENBHYIO Tabsuily KinaccoB MBI1. CpaBHeHue MPOBECTH T10 C/ie[yHOL{UM
KPUTEpUsIM: HaJle)XKHOCTb, OTK/IOHEHUsI HalpsyKeHUsi OT HOMUHA/IbHOTO 3HaueHus1, popma
BBIXOZIHOTO HarpspKeHusi, BpeMsi Tiepexoia Ha paboTy oT b6aTaper, CTOUMOCTb.

2 CoctaBuTh npaBua 3kcrtyaTatyy UBIT pa3HbIX K/1acCoB, YUMTHIBasi 0COOEHHOCTH UX
KOHCTPYKL[UH.

KoHTpo/bHBIE BOIIPOCHI

1 KakoBbl TUNTMUHBIE COOM B CETH 371eKTPOIUTAHKS?

2 B uem cocTouT Ha3HaueHWe UCTOUHHUKOB OecriepeO0OHOr0 MUTaHus?
3 B uem ocobenHoctu koHcTpyKumu UBIT knacca On-line?

4 Kaxkoit euz VBIT Heo6x01MO HUCIT0/Ib30BATh [ Haubojiee OTBETCTBEHHO armapaTyphl?

IIpakTnueckas pa6ora 15
TecTHpOBaHHe KOMIIOHEHTOB MaTePUHCKOM M1aThl ¢ moMoinbw POST — nmiaTel.
Ilesnb paGoThl: MO/TyueHre MPAKTUYECKUX HABLIKOB B paboTe 10 HAaCTPOiiKe KOMITOHEHTOB
MaTepHUHCKOM Iu1athl ¢ nomoupo POST — ninarsl.

ITporpamma POST

[Ipu BKIOUEHNY KOMIIBIOTEPA U IIPU Iepe3arpyske ornepanuoHHou cucteMsl BIOS nposepsiet
¢siary ycsi0BUH, 1pyU KOTOPBIX TIPOM30LIIIO JaHHOe coObITHe. Ecimi cocTosiHMe ¢uiaroB roBOPUT O
TOM, UTO NIPOM3BOJMTCS Haya/IbHBIM CTapT KOMITbIOTepa, TO MepBoM U3 Komruiekta BIOS
3amnyckaetcsi mporpamMma POST (Power On Self Test), KoTopasi UHULIMaTU3UPYyeT U TeCTUPYeT
anraparHble Cpe/iCTBa KOMIbIOTepa, Orpe/iesisisi ero KOH(UIypaLyio U UCIIPAaBHOCTb BCeX
OCHOBHBIX Y3/I0B.

Obs13arenbHble U Hanbo/ee BaXKHbIe Tarbl — 3TO TECTUPOBAaHKE PerMCTPOB Mpolieccopa U
orepaTUBHOM MamMsiTh (0cobeHHO TiepBbIX 64 KOaiiT, rie pa3mMelatoTcs CyKeOHble PeruCTphbl),
T. K. TIpY oMbKax paboThI Mporjeccopa Wiv C1y>ke0HOM 30HbI TIaMSITH OCTa/IbHOe TeCTUPOBaHUe
y3/I0B KOMIIbIOTEepa He UMeeT cMblcsia. [locre 3Toro TecTUpyrOTCs oCTasibHble pecypcel. [
ripuMepa HIKe TpHBe/leH KpaTKUi repeueHb 111aros nporpamMmMbsl POST:

1. TIpoBepka perucTpoB Tpolieccopa.

2. IIpoBepka KOHTposbHOM cyMMbI BIOS.

3. IIpoBepka Taiimepa.

4. TIpoBepka KoHTpO/TIepoB DMA.



5. [TpoBepka pereHepawLy MamsITH U TeCTUPOBaHKe TiepBbix 64 Kbaiir.
6. [TpoBepka uHTepdetica K1aBUaTyPBhI.

7. Inmnuanusanyisi KOHTpoJIiepa rpepbiBaHUM U yCTaHOBKA BEKTOPOB.
8. ITpoBepka b6arapeu 1 KOHTpoJIbHOM cymmbl CMOS.

9. [IpoBepKa 3alMILEHHOTO peXXuma.

10. TTonyuenue KoHpuryparuu uz CMOS.

11. IIpoBepka BuAeoaarrepa.

12. TIpoBepKa KOHTpoOJI/Iepa MpephbIBaHUH.

13. IIpoBepka K/1aBUaTyphl.

14. Tect mamsitit oT 64 o 640 Koaiir.

15. Tect mamsit cBbimre 1 M6auT.

[Tpu o6Hapy>keHUM KaKOH-TH00 OIMOKY MPH TeCTUpoBaHWU araparypbl BIOS nHbopmupyet
TI0/Tb30BaTeJIsI O HETPUATHOM COOBITHH 3BYKOBBIM CHT'HA/IOM U/IM BBIBO/IOM TEKCTOBOTO
coobujeHus1. TpaULMOHHO, eC/IH ellle He aKTUBU3UPOBaH 1 He TIPOTECTUPOBAH BUI€0aarTep,
T10/Th30BaTe/ b UHGOPMHUPYeTCs 00 OIMMOKe HAOOPOM 3BYKOBBIX CUTHA/IOB, KOTOPBIE U3/IaeT
JMHAMUK, YCTaHOBJIEHHBIN B KOPITyCe CUCTEMHOT0 0/10Ka. 3ByKOBbIe CUTHa/bl (haTabHbIX
OIIMOOK, TTPU KOTOPBIX TECTUPOBAHUE MTPEKPAIIIAeTCsl, a IPOLeCCOpP MepeXoJUT B PEXXUM
OCTaHOBA, MpHBe/eHbI B Ta0/1. 5.3 u 5.5. Ec/ii oOHapy»keHHasi oIrOKa He SB/sieTcsl haTaIbHOMH,
HarpuMmep, cena barapeiika mutanuss CMOS, mocsie BbIjauu 3BYKOBOTO curHasa (tab:m. 5.4 u 5.6)
TIpOLIeCcC TeCTUPOBaHUS IPOJ0/DKAeTCs.

Eciiu K MOMeHTy 0OHapy»keHHs1 OLIMOKY BUZeoaanTep paboTaeT, TO Ha 5KpaH MOHUTODA
BBIBOJSATCS KOZ, oOku, Haripumep 101 v 1791, v KpaTKoe OIvcaHue Ha aHT/IMHACKOM SI3bIKe.
OOBIYHO 3TO OIIMOKH, CBSI3aHHbBIE C TIPObO/IeMaMu, KOTOpbIe He TI03BOJIAT 3arPy3UTh
OTepaLMOHHYI0 CUCTeMY, HallpuMep, He JIeTeKTUPYeTCsi BUHUeCTep, XOTs BO3MOKHbI U
daTanbHBIE OMIMOKK, CBSI3aHHBIE C HEUCTIPABHOCTBIO 0/IOKOB Ha CHCTEMHOM Tiate. Tak Kak
TIPUBECTH Jla’Ke KPaTKUM TiepeueHb CO00IIeHni 00 OCHOBHBIX OIIMOKaX HEBO3MOXKHO M3-3a ero
OOIIMPHOCTH, TO TO/Tb30BaTe/I0 PEKOMEH/IyeTCsl BHUMATeIbHO IMPOYMTaTh COOOIIeH e, 3arcaTh
ero Ha Oymare, v, eC/Ii CaMOCTOSITE/ILHO He YAACTCS PEeLIUTh MpobsiemMy, 06paTUThCs K
CIeLaTCTaM.

Korza nporjecc TectripoBanust 000pyZOBaHKMS JOXOAUT 10 MOMEHTa BBIBO/A HA 9KPaH MOHUTOPA
co0011{eHHH, C TIOMOIIIBI0 KOTOPBIX TI0/Tb30BaTe/lb MOXKeT C/JIeJUTh 3a MPOL[eCCOM PabOoThI
nporpammMbl POST, BHM3Y 5KpaHa MOHUTOpA MOsB/seTCsl MH(OPMaL[MOHHasi CTPOKa, B KOTOPOM



CO/IeP’KUTCS TI0JCKa3Ka 0 TOM, Kak repeitu B pexxuM BIOS Setup (riporpaMmel KoH(Urypaimm
obopypoBanus u BIOS), Haripumep:

Press <DEL> if you want to run Setup
nin
Press <Ctrl><Alt><Esc> if you want to run Setup

3aanue.
1. Bei3Bas nporieaypy POST, M3yuuTh JUarHOCTHYECKHEe COOOIIeHus], JaHHbIE CBECTH B
TaOJIHI]Y U AaTh COOCTBEHHYIO KPaTKYH0 MHTEPIPeTAI[Ui0 COO0IeHrH

Copepxanue oTuera:

1. Ha3BaHue u Lieib pabOTEI

2. OTBeTbI Ha KOHTPOJ/IbHBIE BOTIPOCHI
3. Pe3sysnbTaThl BBITIOJHEHHUS] pabOThI

KoHTpo/ibHBIE BONIPOCHI.

Haznauenue u ¢pynkiuu BIOS

Ha3sHaueHue 1 mociefioBaTesIbHOTH paboTel iporieypel POST BIOS
Hasuauenuve ytunutsl SetUp BIOS

Cucremsl P&P

UTO OTHOCAT K CUCTEMHBIM pecypcam

Ha3HaueHue 1 THNbI IpepbIBaHUN

Ha3naueHue KaHasoB IIPSMOr0 JOCTYIIA K NaMATU

IIpocTpaHCTBO BBOJa-BbIBO/A

Nk W

IIpakTnueckas padora 16
Metojbl BoccTaHoBaeHusa OC.
Ienb: HayunThcsi IPOM3BOAUTH pe3epBHOE apXWBUPOBaHUE U BOCCTAHOB/IEHHUE OMNepaLiiOHHON
CUCTEMBI.
Xo/ BbINOTHEHUA PadoThI:
Teopernueckue cBeJeHUsl.
1. Pe3sepBHOe KOMUpOBaHUe
MHorue nporpamMmmbI-HaCTPOULLMKY (MHaue TBUKephl) Mpe/JiaratoT Co3/1aTh Pe3epBHbIM IUCK
BoccraHoBeHuss Windows. To ke ripejiaraet czienate AHTUBUpPYC Kacrepckoro, 1a0bl
BOCCTaHOBHUTHL paboty Windows 1oc/ie cepbe3HOlH BUPYCHOM aTaKu.
Mo>kHO 3aapxvBHpOBath coZep>xumMoe nanku \Windows\System32\config uepe3 apyroi
KOMIIbIOTEp JTUOO ke C TIOMOIIIbI0 3arpy304yHoii Bepcur Windows, uToObI B C/lyuae MosiBJIeHUST
coobmjenus "\Windows\System32\config ¢aiin moBpexeH" MO>KHO ObIJIO ero pacrakoBaTh
0o0OpaTHO U TeM CcaMbIM BOCCTaHOBUTHL paboty Windows.



[Togo6Hast omMOKa MOSIB/ISIETCS W3-3a TIOBPEX/[€HUSI K/TaCTEPOB, HO MOXKET TIPOU30UTH U3-3a
9KCTPEHHOTO 3aBepliieHus: paboThI.

[Tpu moBpe>KaeHNH KJIaCTePOB MOYKeT TIOMOYb TIPOBePKa Ha OIIMOKK CHUCTEMHOTO /IUCKa C
WCTIpaB/ieHreM OIIMOO0K, ee MOYKHO ITPOM3BECTH C TIOMOLLbIO IPYTOro KOMITbIOTepa, JTMb0 ke
3arpy3ouHoii Bepcuu Windows, HO Takoi MeTO/] SIBJIsIeTCSI SKCTPEeHHBIM U He yKeJlaeMbIM,
MOCKOJIbKY Windows CKpbIBaeT NoBpesK/IeHHbIe KlacTepa, BMECTO TOTO UTOObI BOCCTAaHAB/IMBATh
ux. B 3TOM ciydae ontumanbHBIM BapuaHToM OyzeT ucrosib3oBanne HDD Regenerator'a,
MOCKOJIbKY OH IMEHHO BOCCTAaHAaBJ/IMBaeT MOBPeX/IeHHbIe K1acTepa.

B HeKoTOphBIX c/lydasix Ha cucTeMHOM fucKe TioBpexkzaaercs daiin NTLDR (NT Loader). B
cnencTBHe vero mosierisiercst coobienre: "NTLDR is Missing". UToObl HCTIPaBUTE JAHHYIO
oMbKy B HeKoTopble cOopku Windows XP BK/touaeTcs 3arpy3ouHasi nporpamma "VcrpaBuThb
"NTLDR is Missing"". B Windows Vista / 7 jaHHo# omm6Ky He HAabFOZ@eTCst B CBSI3U C
orcytctBueM (aiina NTLDR, ero 3amensier BootMGR (Boot Manager)

OCHOBHbIe Cpe/CTBA BOCCTAHOB/IEHNS pa60Tocnoco6HOCTH \_/%” i ‘HDD Regenerator

'- '- '-

\_J%’-” Acronis Rescue Medla\_f%’f Hiren's Boot CD\_/"%’-” Windows XP Portable
Edition
3aganue 1

2. Pe3epBHOe KonpoBaHue peectpa B Windows XP
Cmnocob 1.
He ucnosib3yiiTe 3TOT C0Co0 /sl 3KCMOPTa BCEro peecTpa Wi ero 0CHOBHBIX Pa3/iesioB,
I TakKx Kak HKEY_CURRENT _USER u T.11.
[Ipexxne, yeM HauaTh peflakTMpOBaHue peectpa BpyuHyto ¢ romoibso REGEDIT, unu REG-
¢aiina He IOMeIlIaeT COXPAHUTH TY YAaCTh peecTpa: pasziesl WiM 1ojpaszes, KOTOPYIO Bbl
OyzeTe u3MeHsTh. [1y1s1 3TOTO:

e 3anycture REGEDIT. "Ilyck- Bemoanuts- REGEDIT".

» HaiiguTe BeTBb peecTpa CoZieprkalllyto K/IH0U 3HauUeHHe KOTOPOTro BhI OyzeTe

pelakTUPOBaTh U KIMKHUTE Ha Hel, B jieBou yacti okHa REGEDIT.
* B ryaBHOM MeHI0 BeiOepuTe "®aiii-Ikcnopt" v ykaxkute nMs Qaiina. JITnbo KMKHUTe
NpaBoY KHOMKOM U yKaKuTe "DKCIOPTHPOBATh'.

AnbTepHaTUBHBIN BbILIENPUBEAEHHOMY CIIOCOO COCTOUT B TOM, UTO MOYXHO BBITTOJTHUTh
KOMaH/ly WM KOMaH/HbIM (a1 onpezieiéHHOro cofiep>kaHus. Harpyumep, coxpaHuM HaCTPOMKKU
TonyJisipHoii porpammsl Mozilla nm Google:
BreinonuTe
Jnsa Mozilla:
Ilyck — BbIno/IHUTH — M BBeUTE KOMAHJY:
Regedit /e mozillal.reg HKEY_CURRENT_USER\Software\Mozilla\FireFox\ u
Regedit /e mozilla2.reg HKEY_LOCAL_MACHINE\Software\ Mozilla\FireFox\
Bcst Heobxoumast uHbopMalus Oyzer romelijeHa B daiiibl mozillal.reg v mozilla2.reg.
Jns Google
Regedit /e Chromel.reg HKEY_CURRENT_USER\Software\ Google \Chrome\ u
Regedit /e Chrome2.reg HKEY_LOCAL_MACHINE\Software\ Google \Chrome\
Bcst HeoOxoumast nHbopMarius Oyet roMelrieHa B ¢aiisibl mozillal.reg u mozilla2.reg.
Cnocob 2.



[17151 pe3epBHOrO KONMPOBAHKUS BCErO peecTpa UCIO/b3yKTe NIpOrpaMMy apXyUBaLiiy JaHHbIX
"TIporpammbI-CTaHpapTHbIe-City)ke0OHbIe- ApXUBaIUsl JAHHBIX'' WU [TPOCTO BBEAUTE
KoMaHzy %SystemRoot% \system32\ntbackup.exe B «I1ycK-BbInoTHUTB»

B oTKpbIBIIIEMCS] OKHE Ha)KMUTe KHOIIKY Jlasiee

B oTKphIBILIEMCS OKHE [10CTaBbTe rajiouKy B MyHKTe ApxuBanus (aii/ioB 4 napaMeTpoB

M Haxxmurte [lanee

B oTkpbiBIIEMCsT OKHe BbiOepuTe MyHKT IIpeocTaBUTh BO3MOXKHOCTh BHIOOPA 00BEKTOB /IS
apxuBalMu M HaxMmure Jlanee.

B oTKpbIBILIEMCST OKHE BBIOEPUTE TarKU WK JOKYMEHTBI, KOTOPbIE JOJDKHBI ObITh
3aapXUBUpOBaHbI U HaXxXMUTe [Jlasee.

B oTKphIBLIEMCSI OKHe BbIOepUTe MeCTO COXpaHeHHs apXvBa U HaXMuTe /lasee 1 B HOBOM OKHe
HaxmuTe I'oToBo. Ilocie Ha)kaTUA KHOIKY ['0TOBO HaUHETCA IIPOLIeCC apXUBaL[UU.
[IporpaMma apxuBaL{yi M0O3BOJIsSIET APXUBMPOBATh M BOCCTaHAB/IMBATh TaK Ha3blBaeMble JJaHHbIe
COCTOSIHMSI CHCTEMBI, UTO BK/IIOUAeT B cebsi crie/lytolijie CUCTEMHbIe KOMIIOHEHThI:

*  peecTp;

e 0a3y maHHBIX perucTpauyu kinaccoe COM+

e 3arpy3ouHble (aiisinl : Ntldr u Ntdetect.com

e CHUCTeMHble (ailibl;
3agaHue 2.

ITomaroBble HHCTPYKLUH A1 apxuBanuM peecrpa Windows XP:

1. BoiiguTe B cucteMy ¢ He0OXOJUMbIMU TIpaBaMH, HalIpUMep, KakK aJ[MUHHCTPATOP.
3anycture NTbackup ("ITyck — CrangaptHeie — CiyskeOHble - ApXyBarysi JaHHBIX ).
Ecmu NTbackup 3anyctunace B pexkuMme MacTepa, nepeiiinte B "PaciliMpeHHbI pexxuMm".
Bribepure 3aknagxy "ApxuBanys'.

B neBom okHe HaluTe U nomeTbTe "MITUUKON" cTpoKy "Iuck C:\Windows\System32".
Haxmure KHOTIKY "ApxuBUpOBaTh" 1 BeIOEepUTe "[]0roTHUTETBHO .

CHumuTe "Tajsiouky" C NyHKTa "ABTOMaTUYeCKA apXUBUPOBATh 3alljUllleHHbIe
cucTeMHbIe (aiisibl BMeCTe C COCTOsIHMEM cucTeMbl”. Takum 06pa3oM Mbl 3aapXUBUPYeEM
TOBKO (paiisibl peecTpa, UTo MPOU30UAET OBICTPO U 3alIMET HEMHOTO MeCTa Ha JIUCKe,
nipumepHo 17-20M6.

No kW

8. Ha s1oii xe Bknagke "Tumn apxuBa" ycraHoBuTe "OObIUHBIN".
9. "OK" u Haxxmure "ApxuBupoBats'. [Ioc/e apxuBaLyy Bbl CMOXKeTe IIPOCMOTPEeThb OTYeT.
10. OTuéThl 06 apxXUBaIMM HAKAITUBAIOTCS B TATKe
x:\Documents and Settings\%User%\Local Settings\Application Data\Microsoft\Windows NT\
NTBackup\data\
B IMPOHYMepoBaHHbIX (aitnax backup01.log, backup02.log u T.1.
NTbackup M0)XHO MCII0/1b30BaTh M U3 KOMAH/{HON CTPOKH, HO MbI He 0y/jeM
paccMaTpuBaTh 3TOT CIOCO0, TAaK KaK BOCCTAHOBHUTH /JaHHbIe C KOMaH/{HOW CTPOKHU HaM He
YAQCTCA U , KpOMe TOro, MPH apXHuBaLMi BMeCTe C peecTpoM 0yyT 3aapXHMBHPOBAaHbI U BCe
cucreMHbIe (haiiibl, HeoOxoauMbIe s 3arpy3kun Windows XP. A 3to motpedyer 6osiee
AOJITOT0 BpeMeHH U 3aiiMéT 3aMeTHO 00JIbIIIe MeCcTa Ha )KeCTKOM JIMCKe.
BoccraHoB/ieHue peectpa B Windows XP
B naHHOM pasziesie Mbl IPAKTUUECKU TTOBTOPUM MPeAbIAYLI1I, HO C TOUKU 3DeHus
BOCCTAHOBJ/IEHUSI peecTpa, a He apXyBallvH.
3aganue 3
Crniocob 1.



[Ipu apxuBanuu yacty peectpa, Mol € riomous0 REGEDIT skcnioptvpoBanu fanHble B REG-
¢aiin. Terneps, yTOOBI M3B/I€YUb WX U BOCCTAHOBUTH UCXOZHBIN BH/] YaCTH PeeCcTpa BbITOTHAM
C/lefyrolye 1aru:

1. 3anycture REGEDIT. "ITyck-Bomonuute-REGEDIT". 2. B rnaBHOM MeH:o BbibepuTe
"®@aiin-MImMnopT" 1 yKaxkute umMs ¢aiina u3 3aganus 1 .
V1 MO>XHO BBINOJTHUTH KOMaHZY WU KOMaH/HbIN (haiil onpefeIéHHOTO COAepKaHusl.
Hanpumep, BoccTaHOBUM HacTpoWiKu rporpammbl Mozilla:
Bribupaem ITyck — BBIOMHUATE ¥ BBOAUM KOMaH[Y:
regedit -s mozillal.reg regedit -s mozilla2.reg
Bcst Heobxoumast uHbopMartus oyzet B3sita u3 ¢aiioB MOZILLA1.REG u MOZILLA2.REG.
Cnoco0 2.
[ToriaroBbie MHCTPYKLIMM /1J1s1 TIOJTHOI'O BOCCTAHOB/IeHUs1 peecTtpa Windows XP:

1. BoiiguTte B cucteMy ¢ HeOOXOUMBIMU ITPaBaMH, HaripuMep, Kak aZlMUHUCTPATOP.

2. 3amyctute NTbackup.

3. Ecmu NTbackup 3anycTunack B pexxuMe MacTepa, HOKMHTe KHOTIKY ""PaciiimpeHHbIN" B
OKHe MacTepa apXMBaLUH.

4. TlepeliguTe Ha BKIaAKy "BoccTtaHoB/ieHUe U yIipaBieHUe HocuTeieM"

5. YcraHosure B cnivcke "YcTaHOBUTe (UIaXKKU /17151 BCEX 00bEKTOB, KOTOPbIE BBl XOTUTE
BOCCTAHOBUTE" Iakok /151 00bekTa "CocTosiHUe CUCTEMBI". DTO MO3BOJTUT
BOCCTaHOBUTD JJaHHbIE COCTOSIHUSL CUCTeMbI BMECTe C OCTa/IbHbIMU JJaHHBIMH,
OTMeUeHHBIMH B TeKYLL[eM 3a/laH BOCCTAHOBJIEHHS.

6. OT4YéThI O TIPOZIe/IAHHOM paboTe HAXO/ATCS B TATKe X:

\Documents and Settings\%User%\Local Settings\Application Data\Microsoft\Windows NT\
NTBackup\data\ B mpoHymepoBaHHbIX ¢aiinax Tuna backup01.log, backup02.log u 1.7,
BoccraHoB/1eHHe TOBPeXX/éHHOr0 peectpa Korga Windows XP He 3arpy)kaercs

A Terepb MbI TOCMOTPHUM, UTO HY>KHO [I€/1aTh, KOT/ja M3-3a Ommr00K B peectpe Windows XP He
3arpy»kaercs.

OnwuceiBaeMasi IpoLieZlypa He rapaHTUPYeT MO/THOe BOCCTaHOB/IEHHWEe CUCTEMBI K NpeJbIAyIeMy
COCTOSIHUIO; OJJHAKO, Mbl CMOKEM BOCCTAHOBUTD HallIM JlaHHbIe.

PaspyieHHbIe (aiiibl CHCTEMHOTO peecTpa MOTYT BbI3bIBAaTh Psifi PA3/IMUHBIX COOOLIeHHH 00
ommoOKax.

[MoripobytiTe ripu 3arpy3ke Windows XP HakaTh F8 1 BbiOpaTh BapuaHT "3arpy3ka nocieHeit
yaauHoi KoHuryparuu" (Boot Using Last Known Good Configuration). ITpu 3Tom
BOCCTaHAaBJIMBAIOTCS TOJILKO JlaHHbIe B pa3zienie peectpa HKLM\System\CurrentControlSet.
JIrobOble M3MeHeHUs B IPYTUX pa3jienax peecTpa COXPaHsIOTCS. 3arpy3Ka rnocjaejHei yaauHoi
KOH(HUrypaluu 1o3BoJisieT BOCCTAHOBUTDH PEeCTp B C/lyuae HeroJjia/loK, BbI3BaHHBIX, HAIPUMED,
HOBBIM, HECOBMECTUMBIM C UMeRLUMCcst 060opyioBaHUeM, JpaliBepoM. Herosiafiku, BO3HUKILITE
BC/Ie[ICTBUE TIOBPEXK/IEHUSI WX OLIMOOUHOTO y/ja/ieHust IpaiiBepoB Wi ¢aiyioB, He MOTYT ObITh
yCTpaHeHbl TaKUM 06pa3oM.

WTak, ripu norbITKe 3arycka Windows XP Bbl moydaeTe coobiijeHre 06 oibke, Haripumep,
OZIHO U3 YKa3aHHbIX HUXKe:

Windows XP could not start because the following file is missing or corrupt: \WINDOWS)\
SYSTEM32\CONFIG\SYSTEM

Windows XP could not start because the following file is missing or corrupt: \WINDOWS\
SYSTEM32\CONFIG\SOFTWARE



Stop: c0000218 {Registry File Failure} The registry cannot load the hive (file): \SystemRoot\
System32\Config\SOFTWARE or its log or alternate

OueHb X0OpOLLIO, TeNepb HaCTasla Nopa NPYMeHUTh Balllk 3HaHWS Ha npakTuke. Eciu BbI Korja-
6o BeimoaHs NTBACKUP v 3aBepiumiv cicTeMHOe KOTTMPOBaHKE YCITEeITHO, TO BbI MOXKETe
cpasy IIpUCTYIUTH K 4-0My LIary.

Iar 2.

YT0OBI BLIMOHUTE TIPOLIEIYPY, ONMCAHHYO B 3TOM pa3zesie, Bbl JO/DKHbI BOUTH KaK
aZIMMHHCTPATOP, WX KaK M0/1b30BaTe/b IPUPaBHEHHbBIN K aJ/MUHUCTpaTopy. T.e. nosb3oBarenb
VMEIOLMIN YUYeTHYIO 3alvChb B Ipymnre AJMUHUCTPATOPBI.

BrinosiHsieM criefyroiiye AeiCTBUS:

1. Tleperpysure KOMIIbIOTED.

2. TIpwm 3arpy3ke Windows XP Hakmurte F8.

3. Bribepure 6e30macHbIN peKuM.

Ecnu BBI Ucrionb3yeTe TIPOBOAHUK B KauecTBe (haiii-MeHepKepa, TO MPUIETCS BbINIOJIHUTh
HEeCKOJIbKO JIeMCTBUH, UTOObI c/lesiaTh nanky System Restore BUguUMOIA:

1. 3anyckaem "IIpoBogHUK".

2. B menro "Cepsuc" BeiOrpaeM "CBoiicTBa Marnku'" U ganee 3aknaaky "Bun'.

3. PackpsiBaem onuuto "CKpbIThle ¢aityibl M nanky" U 1ménkaeM Ha "[loka3blBaTh CKpbIThIE
(aiisbl U manku'.

4. [Hanee wénkaeM Ha "[Ipumenuts” u "OK".

Teneps:

1. OTkphsiBaeM pasiesi XECTKOro AuckKa rje ycraHoBieHa Windows XP 1 HaxoiuM Manky
System Volume Information. ITpumeuanue: 310 ckpeiTas cucTeMHas narnka. OHa
COZIEP>XKUT OJJHY WK Oosiee Marnok ¢ uMeHamu Buza _restore {GUID} , Haripumep,
_restore{87BD3667-3246-476B-923F-F86E30B3E7F8}

2. OTKpoliTe nanky, Kotopasi obuia co3siana HE B Tekyiijee BpeMsi. DTO MOXKET ObITb O/fHa
uu OOJIbITIe TATIOK, UMeHa KOTOPbIX HauMHAtTCsA ¢ "RP". DTO - TOUKM BOCCTaHOB/IEHMS.

3. OrtkpoiiTe BEIOpaHHYIO MANKy M 3aTeM Marky c uMeHeM Snapshot. Haripumep, c:\System
Volume Information\_restore{ DBB3294C-F5C9-43A9-9010-A75010CD2631}\RP2\
snapshot

4. W3 mnanku Snapshot B mariky C:\Windows\Tmp, y»ke co3/jaHHYIO Ha TiepBOM 3Tarle,
CKOMUPYUTe cefyroiue (aisbl:

e REGISTRY_USER_.DEFAULT

e REGISTRY_MACHINE_SECURITY

e REGISTRY_MACHINE_SOFTWARE

e REGISTRY_MACHINE_SYSTEM

e REGISTRY_MACHINE_SAM

9T (alinbl co3maHbl Cy>X00i BOCCTaHOBJIEHUsI CUCTeMBI - System Restore. Tak Kak Ha
rpebI1yIlleM I1are Mbl MCIOJIb30BaM (Pailyibl CHCTEMHOTO peecTpa, Co3/jaHHble TIPU Haya/lbHOU
ycraHoBKe Windows XP, To 3TOT "HOBBII" CUCTEMHBIN PeecTp He 3HaeT, UTo "cTapble” TOUKU
BOCCTaHOBJ/IEHUS CYILIeCTBYIOT U ocTynHbIL. [1pu 3arpy3ke Windows XP co3aHa HoBasl rarnka
HOBbIM GUID u c HoBbIM System Volume Information, 1 co3jaHa HoBasi TOUKa BOCCTaHOBJIEHUS,
KOTOpasi BK/ItOUaeT KOIHIo (haiijioB HOBOTO CCTEMHOT0 peecTpa. BoT rnoueMy BakHO He
WCTIO0/Tb30BaTh CAMYI0 HOBYIO TATKy, 0COOeHHO, eC/Ti BpeMsi ée CO3/laHUsl - TEKYIIlee BPeMsl.
Takum 06pa3oM KOHGUTryparys CyIeCTBYIOIIel CUCTeMbl He 3HaeT O TPeAbIAYIINX TOUKaxX
BOoCCTaHOB/eHVs. HaMm Hy)KHa ripejpiayiias, "crapas” KONUs CUCTEMHOI'O peecTpa OT



nipeapIAyIel, "cTapoi” TOUKA BOCCTaHOB/IEHHsI, UTOOBI C/le/IaTh BCe MpebIayiue, ""crapbie”
TOUKH BOCCTaHOBJ/IEHUS IOCTYITHBIMU. S HaZleroChb, UTO Bbl MEHSI [IOHS/IH.
daiisel crcTeMHOTO peecTpa ObUTM CKOTMPOBaHbI 13 Tarky Snapshot B manky C:\Windows\Tmp
yToOBI C/Ie/IaTh WX IOCTYITHBIMH, KOT/Ia Mbl OyZieM HaxoauThcst B Recovery Console. Mbl Oyaem
WCII0/Tb30BaTh 3TH (haiiibl, YTOOBI 3aMeHNUTh UMH (Daii/ibl TEKYILET0 CUCTEMHOTO peecTpa B TarKe
C:\Windows\System32\Config. [Jeno B ToM, uro B Recovery Console namnka ¢ System Volume
Information B 0011jeM ciyyae HeIOCTYTIHA.
KoHTpo/IbHBIE BOIIPOCHI:
1. TlepeuncivTe IporpaMMel Jijisi CO3[,@HUS pe3epBHBIX KOMMU U BOCCTAHOB/IEHUS IJaHHBIX.
2. OrnuimTe OCHOBHBIE BO3MOXKHOCTHU JIaHHBIX [IPOTPaMM.

IIpakTHueckas padora 17
Co3paHue cuTyanii HeMCIIPaBHOCTH MePCOHA/IBHOr0 KOMINbIOTEpa.
Ienb ypoka: onpejiesieHre HEMCIPaBHOCTel MepCoHabHOTO KOMITbIOTEPA.
O6opyaoBanme: [1K, Maker crcteMHOro 6/10Ka, orieparjioHHast
cucteMa Windows XP, Windows 7.
ba3oBbie cBeieHMA.
JTro6oti pemonT I1K TecTrpyeTcs mocsie[oBaTe/ibHO:
1. HauHuTe C OTKpbIBaHUS 3aiHel KPBILLKU U CHSITUSI CJI0S1 CTaTUYeCKOU TbIIN C
KOMIUIEKTYIOL[MM YacTel MexaHu3Ma.
2. 3areM BK/IOUaeTe KOMIIBIOTED B CETh U ITPOBepsieTe paboTy MexaHU3MOB (HarpumMep,
CKOpOCTh BpallleHus KyJiepa).
3. Ewm KoMITbIoTep He BK/IIOUAeTCs B CeThb, TIONPOOY#Te cpa3y MPOBEPUTb UCTIPABHOCTh
0/10Ka MUTaHUS, yCTAaHOBUB HOBBIM OJIOK — 3TO OUeHb yacTas oimbka. Eciii oH obropen
WIW UCKPUT — YCTPaHUTe CHauasa 3Ty rnpobemy!
4. TIpoBepbTe UCIPABHOCTH K/IaBUATYPbl U MBILLIH, BEIUUCTUTE UX — YaCTO TIOJIOMKH
CJIyyaroTCs U3-3a 3aCOPEHHOCTH 3TUX MepU(epUHbIX MeXaHU3MOB.
[TpoBepbTe BCce coeiHeHUs Kabesiel — BEIHBTE U BCTaBbTe UX 00paTHO.
[TpoBepbTe Bce coeuHeHus 1ielidoB ¢ mopramu BHyTpHu [1K.
3ameHuTe HaTapeliKy Ha MaTePUHCKOM 1j1aTe (ec/u eii OosibIlie Tpex jier).
8. BbIHbBTe ¥ BCTaBbTe Ha MeCTO IJIaHKY NTaMATU. TOBKO OCTOPOXKHO.

N oo

9. IIpoBepbTe COCTOSIHUS TIOPTOB — BCE JIM OHU IJIOTHO CU/SAT B CBOMX T'He3/jaX U He 000pBaHbI
JIA KOHTAKThI?

Koumposb 3a cocmosiHueM KomnjiekKmyouwjux

KonruecTBO yCTaHOB/IEHHBIX B KOMITbIOTEPE KOMITOHEHTOB I0CTaTOYHO OOJBIIIOE, U UX
CTOMMOCTH TTOPOU OUeHb BBICOKA. B TIepBy0 ouepe/ib 3TO KacaeTcsl LIEHTPaJbHOTO MPOLeccopa,
YKECTKOTO /IMCKa U rpaduyeckoro ajanrepa.

CrabunmbHOCTb PabOTHI KOMITBEOTEPA 3aBUCUT OT TOTO, B KAKUX YCIOBHUSIX PabOTarOT ero
KomruiekTytole. OueHb CUJTBHO Ha pabOTy KOMITbIOTepa BJIMsieT JIF000 pa3roH
KOMIUIeKTyroUuX. OH NMIPUBO/IUT K TIOBBILIEHUIO UX TeMIIepaTyphl, UTO, B CBOIO OUepe/ib, BIIUSET
Ha paboTy IpyrUX YCTaHOBJIEHHBIX KOMITOHEHTOB.

KoHeuHo, TeMriepaTypa BHyTPH KOPITyCa MO>KET MOBBICUTBCSI COBCEM He BCJIE/ICTBHE pa3roHa
KOMIIOHEHTOB KOMITbIOTepa. OTO MOXKeT TPOUCXO/UTh, HAalIPUMep, KM3-3a TOTO, UTO CO CBOUMH



GYHKLMSIMU He CTIpaBJisieTCsl CUCTeMa BeHTU/ISIL[MM, KOTOpasi [J0/DKHA BLITSTUBATh W3 KOpIyca
TerJ/IbIA BO3AYX U 3aTATUBATh XOJIOAHBIM.

HWTak, 3a COCTOSIHMEM KOMITOHEHTOB KOMIIbIOTEpa HEOOXOZAMMO IMOCTOSTHHO HaO/MI01aTh,
WCII0/TB3YSI AJIS1 3TOTO CIeliai3upOBaHHOe TIPOrPaMMHOe o0ecrieueHue.

PekomeHOayuu no 371eKMpocHabHCeHUIO

OT HeCTabU/ILHOTO 3/IEKTPOITMTAHUS B MIEPBYIO OU€peb CTPAJA0T O/I0KH MUTaHUS BCEX
YCTPOKCTB, TIOJJK/TFOUE€HHBIX K KOMIBIOTEPY. JTO 0JIOK MUTaHUsI CUCTEMHOTO KOpITyca, 06/710K
MTUTaHWSI MOHUTOPA U O/I0KU MTUTaHUs BCeM MoAKMoYeHHOM nepudepun. Kpome Toro, repenajsl
HampsDKEeHUs B 3JIEKTPOCETH HEraTUBHO CKa3bIBAIOTCS Ha pPab0OTe BXOAHBIX LIeTel MaTepUHCKOU
TJIaThl ¥ YCTPOUCTB XpaHeHUst JaHHbIX. CaMblii O0IbIION yaap, ec/ii, KOHEYHO, ero He
OCTaHOBST BCe MpebIAYIHe 1[eTH, TPUXOAUTCS Ha LieHTPa/IbHbIN MPOLeCCOpP U ONepaTUBHYIO
namsTh. Kak BUAMTe, pUCKY TIOJJBEPralOTCsl BCé OCHOBHBbIE KOMIIOHEHThI KOMITbIOTepa, 6e3
KOTOPBIX OH He criocobeH (hyHKI[MOHUPOBATh.

[Tocko/bKy M3MeHUTh KaueCTBO MOCTYMAaoIIero B KBapTUPY WU 0hUC HAMpsHKeHUs!
HEBO3MO>)KHO, TO HY>KHO CTapaThCsl BJUSTh Ha HalpsyKeHUe, MOCTYyTarolljee Ha KOMITbIOTep U
MO/IK/IFOUeHHbIe K HEMY YCTPOMCTBaA.

[TepBbIM CpeiICTBOM 0OOPOHBI SIBSIOTCS y/ATMHUATE/TH, UMETOIIHe 3allUTy OT UMITY/IbCHBIX
TOMeX M pe3KUX CKauKOB HampsbkeHusi. Takux Mozesnel yaauHuTe/nell oueHb MHOTO, U
OT/IMYAIOTCSI OHU JIUIIIb LieHOW. YeM BbIllIe 1jeHa, TeM Jyyllie YIUHUTeIN U, COOTBETCTBEHHO,
Oosee 3aiuIieHHBIM OyZieT Ball KomrbloTep. Kak rpaBusio, BHeIlTHe TaKOU y/IJTHHUTEITb
BBITJISITUT KaK KOPOOKa C BBIK/TIOUaTe/ieM U TISITbI0 PO3eTKaMU /ISl TIO/IK/TFOUEeHHST YCTPOUCTB.
3ameHna mepmonacmbl

Kak u3BecTHO, TepMoniacTa CAy>KUT [i/isl IyUlllero COMNpsiKeHuUs: TOBepPXHOCTH MpoLieccopa C
paguaTopom, uto obecrieurBaeT 060/ TeTyI00TBO . [Ipu AnvTesibHOM paboTe KoMMbIOTEpa
racTa MOJKeT BbIChIXaTh U €€ He0OXOAMMO 3aMeHsTh Ha HOBYIO. [1epro/; 3aMeHbI TepMOITaCThl
3aBUCHUT OT J/IUTEIbHOCTH pabOThl KOMITbIOTEPA U CPEe/IHEH TeMIiepaTypbl roMeleHus. B
CpeZiHeM eé MPUXOJUTCS MeHATh NpUMepHO 1 pa3 B ro. V3BecTHBI c/lydau, KOrja
PEeKOMeH/|0Ba/IoCh 3aMeHUTh 3aBO/ICKYIO TePMOIIACTy Cpa3y Moc/ie MOKYIKU KOMIbIOTepa.
[Tpu3HaKaMu yTpaThl CBOMX CBOHCTB T€PMOIACTOM MOTYT OBbITh 3aBUCaHKSI KOMITbIOTEpA UM €T0
TIPOM3BOJIbHOE BBIK/IIOUEHHE BO BpeMst paboThl. [Tpy 3ToM He0OXOAMMO aKKYPaTHO CHSTh KYJIEp
(paguaTtop C BEeHTWISITOPOM), OTCOe[IeHUB MUTaHWe BEHTU/IATOPA OT MaTePUHCKOM TI/1aThl,
CTepeTb CTapyl T€PMOIACTY CyXOl TKaHbIO M, HAaHEeCs] TOHKUI C/I0M HOBOM TepPMOIIACThI,
MOCTaBUTh KyJiep Ha MecTo. He peKOMeHAyeTCsl CaMOCTOsITe/TbHO CHUMAaTh KyJiep TIpu
He/I0CTaTOYHON YBePEHHOCTH B 3HAHWH €r0 KOHCTPYKTUBHBIX 0COO@HHOCTeH.

Bopbba ¢ nbLibio

[Tbib, KaK ¥ HeCTaOUIBLHOCTD 37IEKTPUUECTBA, TAK)Ke HeceT B ce0e ompeziesieHHYH0 YTpo3y
paboTe KOMIIbIOTEDA.

YeM >xe oHa BpeJHa? Bo-TiepBbIX, MbIIb YKOPAUWBaeT CPOK CITY>KObI TFOOBIX MeXaHUUeCKUX U
3/1IeKTPOHHBIX ycTpoucTB. Kak 3710 mpoucxoaut? Odvens nipocto. [IpuBeny npumep. [1buib,
oceziarolljasi B MeXaHHW3Me BEHTU/ISTOpa 0/10Ka MUTAaHKs, MPUBOJUT K YCKOPEHUIO BbICHIXaHUSsI
CMa3KH BaJjia BEeHTUJ/IATOPA, UTO BJieueT 3a c000M ycuieHre TPeHus B TI0CaIouHOM THe3ze. OTO
PaHO WJ/IM TI03/IHO TIPUBOZANT K HECTaOUIBHON paboTe BEHTH/ISATOPA, @ 3HAUUT, K TTOBBIIIIEHUIO
TeMIlepaTypbl KOMIIOHEHTOB 0/10Ka TTUTaHUSI M BHYTPU CUCTEeMHOTO 0O710Ka. B pe3ysibTare Moxet
BBIMTH U3 CTPOsI OJIOK MUTAHMS, a 3TO, B CBOIO OUepe/ib, BIeUeT TOJIOMKY JIPYTUX
KOMIIEKTYIOLMX KOMITbIOTepa. Kak BUAUTe, MUIUTPaMMBI TbUIH, KaXK/IbIH 1eHb 0CeJatoIue



Ha BHYTPEHHOCTSIX KOMILIEKTYIOIINX KOMITbIOTEPA, He MeHee OMacCHbI, UeM, HarpuMmep,
rieperna/ibl HanpsDKeHUsI.

BopoTbcs ¢ mbuUTbio OueHb pocTo. Hy»KHO HIIb TIeproiNYecKy MMPOBOJUTE BIXKHYO yOOPKY,
00s13aTe/IbHO TIPOTHPasi BCe OKPY Karolle TipeJiMeThbl OT HaceBLLel MbUIH.

Kpowme Toro, n3pesika, HO TaKKe TIepUOJUUeCKH CJlelyeT OUMILATh OT MbUIM BHYTPEHHIOK
TIOBEPXHOCTb CUCTeMHOT0 6/710Ka U BCe MO/IK/IF0UeHHbIe K KOMITbIOTePY YCTPOMCTBA. DTO MOXKHO
JieJlaTh C TIOMOLIBIO MbIJIECOCA U BIXHOU TPSITIKY WK CITeLMaTbHBIX YMCTSIUX HaOOPOB,
KOTODbIe MPOJAITCs B F0O0M KOMIIbIOTEPHOM Mara3suHe. [1py 3Tom 06s13aTelbHO BhIYMIIIAMTE
BCIO TbLTH C O/10Ka MATaHUsS KOMIIbloTepa!

ITpogpunakmuka HeucnpagHocmeti #ceCmKoz20 OUCKa

JKecTkuii JUCK — OCHOBHOe YCTPOMCTBO, CJTysKalllee Ji/isi XpaHeHUst HHopMaLiy, HeoOX0AUMOi
Kak OrlepalliOHHOM CHCTeMe, TaK U TIPUKJIaIHbIM TIporpaMMam. [T0HSITHO, YTO OT COXPaHHOCTH
9TUX JJAHHBIX 3aBUCUT YCTOMUMBOCTH pabOThI CUCTEMBI.

Yrobrl Bcerja ObITh B Kypce pU3nueckoro COCTOSIHUSI BUHUECTepa, He00X0AUMO BpeMsi OT
BpeMeHU MPOBEePSITh €ro C MOMOIIIBI0 CrielMaTM3UPOBAHHBIX YTUINT. B UaCTHOCTH, BBl MOXKeTe
BKMounTh B BIOS KommbroTepa ucrosb3oBaHue TexHosoruu S.M.A.R.T., no3Bossitoiiieii B
peXKuMe peaslbHOTO BpeMeHH Ha arrapaTHOM YPOBHE OTC/Ie)KMBaTb MHOTHe TTOKa3aTe/ JUCKa.
Eciu cucrema 0O6Hapy>KUT rpsiylijie cepbe3Hble HEUCTIPABHOCTH, OHA TIPeAYTIPEUT Bac 00
3TOM Cpa3y e T0C/Ie BK/IIOUeHHsI KOMITbIOTepa ¥ MHUL[MA/N3al[uM YCTPOUCTB. [1pH rosiBieHuH
TaKOT'0 COOOIIeHUs CieZlyeT HeMeIJIEHHO CO3/IaTh Pe3epBHYI0 KOITHIO JaHHBIX Ha IPYTOM
JKeCTKOM [IMCKe WU yCTPOUCTBe XpaHeHus1 MHGopMaliu.

Kpome Toro, nHorzia Heo6X0IUMO TIPOBEPSTh TIOBEPXHOCTH TUCKOB, UCTIO/b3Ys1, HAlIPUMeED,
BCTPOEHHBIM MeXaHU3M MpoBepKU. UTOObI ero akTHBU3UPOBATh, JOCTaTOUYHO OTKPBITH OKHO
CBOWCTB JIMCKa (/151 3TOT0 CJleflyeT Ie/IKHYTh Ha 3HauKe /IMCKa MpaBoi KHOMKOMN MbIIIN U
BbIOpATh B OTKPHIBIIIEMCS] KOHTEKCTHOM MeHI0 MyHKT CBOMCTBA), MepeiTH Ha BK/IaKy CepBuc u
Ha)kaTb KHOTIKY BBIMO/THUTE MPOBepKY. B 3aBUCHMOCTU OT yKa3aHHBIX ITapaMeTpPOB MPOBepKa
JIFICKa MO>KeT HauaThCsl Cpa3y WM MOC/Ie Tiepe3arpy3Ky KOMIbIOTepa, O ueM BaM COOOIIUAT
cucrema.

Ecnu Bo BpeMsi MpoBepKU Ha KpaHe TMOSBUTCS COOOIIeHre 0 HaTMuny COOMHBIX CeKTOPOB,
rOTOBbTECh K TOMY, UTO AUCK HEOOXOAUMO OY/JeT 3aMEeHUTb HOBBIM, €C/TH, KOHEUHO, KOJTMUECTBO
COOWHBIX CEKTOPOB OyZieT pacTy.

ITpogpunakmuka nos10MoK Kaaguamypbl

KnaBuarypa, Kak yCTPOMCTBO [ijis1 BBO/Ia MH(OPMaLMK, M0/IBePraeTcs 3arpsi3HeHUI0, UTo B
CKOpPOM BpPeMeHHU MO>XKeT MPUBECTH K TOMY, UTO HEKOTOpPbIe KHOTIKH TlepecTaHyT Ha)KUMaTbCsl
U OyyT HAKUMAThCS C TPYJOM.

OuKrCTUTB KJIAaBUATYPy MOKHO C/IeAyIoIM criocobom. ITepeBepHYB BBepX JHOM, XOPOIIIEHbKO
TIOTPSICUTE ee.

Ecu onucaHHbIN cIoco6 OYMCTKY He TTIOMOT, BOCIIO/Tb3yUTeCh IPYTHM.

17151 Hauasia BBITSIHUTE BCe K/IaBUIIIM W3 KJIaBUATYPhl, TIO/ieBasi MX, HarlpuMep, Ho)KHULlaMu. He
3a0ybTe Pa3/IoKUTh K/IaBUIIIM B TAKOM >Ke TIOPsIIKe, KaK OHU ObITH pacrioioyKeHbl Ha
K/IaBHaType.

[anee riepeBepHUTE K/IaBUATyPy BBEPX JHOM U TIOTPSICUTE ee, KaK OIMUCAHO BbiIie. [Tocste 3Toro
TIPOTPUTE CITUPTOBLIMU caspeTKaMu BHYTPEHHIOIO YacCTh K/IaBUATYPbI, KOTOpasi paHee
HaXO/IU/IacCh TIO/ K/IaBUIIIaMH. 3aTeM TIPOTPUTE KaXK/AYIO K/IaBHUIIy, UTOObI M30aBUTHCS OT
Hasumied rpsisu. [Tocse 3Toro cobepute KjaBHaTypy U NorpoOyiiTe mopaboTarsk Ha Hell.
KonTtposbHas Touka BoccTaHoB/ieHUs: B Windows 7



CpenctBo «BoccTaHOB/IeHUS] CUCTEMbI» — KOMITOHEHT cucTeMbl Windows, ¢ TOMOILIbIO
KOTOPOT'O TIPH BO3HUKHOBEHUH MTPO0/IeM MO>KHO BOCCTAHOBUTH MPE/IbIAYILee COCTOSTHIE
KOMITbIOTepa 0e3 roTepu JIMUHBIX (ailyioB (TakuX, Kak JOKyMeHTbl Microsoft Word, mepeueHb
TIPOCMOTPEHHBIX CTPAHUL], PUCYHKH, U30paHHbIe (aii/bl U COOOILeHUsT 3/IEKTPOHHOM TTOUTHI).
ITporpamMma «BOCCTaHOBJ/IEHUSI CUCTEMbI» BeZieT HaO/MI0IeHre 3a U3MEeHEeHUsIMUA CUCTEMbBI U
HEKOTOPbIMH (haiiiaMu MPUIO)KeHUH U aBTOMAaTHUeCKU CO3/1aeT JIeTKO UleHTU(HULUpyeMble
TOUYKU BOCCTAHOBJ/IEHUs. DT TOYKH BOCCTAHOBJIEHUSI TI03BOJISIIOT BEPHYTh CUCTEMY K COCTOSIHHIO
Ha JJaHHbII MOMeHT BpeMeHU. OHM CO3/al0TCs eXKeZJHEBHO, a TaK)Ke BO BPeMsl CYII[eCTBeHHBIX
CUCTeMHBIX COOBITHH (TaKWX, KaK yCTaHOBKA MPU/IOXKEHUsT WM JipaiiBepa). ITosib30BaTe/b Takxe
rMeeT BO3MOKHOCTb B /IF060e Bpemsi CO3/laBaTh UMEeHOBAHHbIE TOUKH BOCCTAHOBJIEHUS.
Co3paeTcsi TOUKa BOCCTAHOBJIEHUsI B TOT MOMEHT, KOT/la y Bac BCe B MOPsiIKe C OrepaLoHHOM
CUCTeMOH M Bech cOhT paboTaeT KOppeKTHO. Co3/jaeTcs /11 TOT0 UTOOBI C 3TOM TOUKH MOXKHO
ObII0 TTIOTOM BOCCTAaHOBUTD OTEPALIMOHHYIO CUCTEMY B pe3yJibTaTe cOOsl.

3aganue Nel. YcTaHoBKa 000py/J0BaHUS

Ecmn Windows He yzanock 06HapyKUTh HOBOe 060pyioBaHHe, He0OX0/IMMO BOCIIOIb30BaThCs
MacTepoM yCTaHOBKH 000py/IOBaHUS Ha MaHe M yIpaB/ieHus], uTo6bsl coobmmts Windows o
TUIe yCTaHaB/IMBaeMOI'0 yCTPOKCTBA.

3anyctute Macrep yCTaHOBKH 000py/J0BaHHUS.

Tar 1. Otkpoiite ITyck — ITaHens ynpaB/ieHus: — Y CTAaHOBKA 000pyJA0OBaHHUS;

[ar 2. IMosiBUI0CH OKHO MacTepa yCTaHOBKH 000PyZOBaHUs, IleJIKHUTe KHOTIKY Jlasiee;
IMpumeuanue Cmpo2o cnedylime UHCMPYKYUSIM, KOMOPble CO0epHcUm Kaicooe OKHO.

[ar 3. MacTtep por3BOUT MOWCK HOBOTO 000PY/10BaHMUS;

[ITar 4. Ha Bonpoc «3DTO yCTPOKCTBO y>Ke MOACOeIMHEHO K KOMIBIOTEPY?» 1enKHUTe [la u
KJIUKHUTe KHOIIKY [lanee;

[ar 5. ITocMOTpUTE CIIMCOK YCTaHOBJIEHHOTO 000PY/10BaHMsI, BBIZE/IUTE O/HO U3 HUX U

e/ IKHUTe KH. [lasiee;

[IIar 6. ocMOTpUTE TEKYIIlee COCTOsTHAE 000PY/J0BaHUS U L[eJIKHUTe KHOTIKY I'oToBoO.

3aganue Ne2. HacTpolika cuctemsl

[Tar 1. Otkporite Ilyck — I1anens ynpasieHusi — Cucrema;

[ITar 2. O3HaKOMbTeCh ¢ UH(MOpMalreli Ha BKIake O0ue;

ar 3. [lenkHuTe Ha BKIagke OGopyAoBaHue KH. [lucrieTdyep yCTPOMCTB.

[Mar 4. ITpocMoTpuTe CTPYKTYPY NOAK/IIOUEHHBIX JjpaiiBepoB (IPOCMOTP OCYILeCTBIISIeTCS TaK
)Ke Kak B NMpoBoAHMKe). Eciu apaliBep KOHQUIMKTYET C yCTPOMCTBOM WU HElpaBUIbHO
paboTaeT, Ha ero 3Hauke CTaBUTCS BOCK/IMLIATeIbHBIM 3HaK B )KeJITOM Kpyxke. Eciu ycrpoiicTBo
OTKJIFOUEHO Ha ero 3HauyKe CTaBUTCSI KpaCHBIA KpecT.

[IIar 5. B o3HaKOMHTeTLHOM TIOPsI/IKe IIPOCMOTPHUTE OCTa/lbHble BKIaIKU « CBOMCTBA
CHUCTEeMBbI».

3azmanue Ne 3. Co3ziaHue KOHTPOILHOM TOUKU BOCCTaHOB/eHUs1 B Windows 7

Mlar 1. [Tyck — Ilanens YnpaBnenus — Cucrema v 6e30macHOCTb

[ar 2. Knukaem no kHorike CucteMa — 3alliTa CUCTEMBbI

[Iar 3. OTKpbIBaeTCsi OKHO, B KOTOPOM HEOOXOJUMO Ha)KaTh Ha KHOTIKY «Co37aTh»

[Tar 4. BeoguM Kakve-HUOYAb C/10Ba, UTOObI MOKHO OBIJIO MeHTUPULIMPOBATE UMEHHO 3Ty
TOUKY BOCCTAHOBJIEHUS, HAaIIpUMep: «IlepBas TOUKa BOCCTAHOB/IEHUSA», U )KMeM «(Co31aThby.



Bce, Touka BOCCTaHOB/IEHHUS CO34aHa.

3aganue Ne 4. BoccraHoBneHre cucteMbl B Windows 7 ¢ KOHTPOJIbHOM TOUKU

[ar 1. [Tyck — Bce nporpammel — CtaHgapTHble — CiykebHble — BoccraHoBneHve
CUCTEMbI

[ITar 2. 3anyckaeTcs «BoccraHoBeHne crcreMel». Ha 3TOT MOMEHT y Hac y>Ke eCTb OJHa
KOHTpOJIbHas TouKa. Kiivkaem KHOIIKY «/laiee».

[Tar 3. CtaBuM rajouKy JieBOi KHOMKOW MbIIIM HanpoTUB «[loka3aTh Apyruve TOUKU
BOCCTaHOBJIEHUSI» U )KMeM «[lanee».

ITar 4. )Kmem «I'0TOBO» B C/ieytOLIeEM OKHe.

ITar 5. Tanee BaM cucTema BbIAACT TIpeAyIIpeXaeHre, YTO BOCCTaHOBJ/IeHHEe CUCTeMbI
HEeBO3MO)KHO OyZieT mpepBaTh. Bbl cornaraetecs 1 xmete «/la».

[MTocne Ha)kaTHsi KHOTTKKA HAaUHETCs BOCCTaHOBJIeHHe Ha 0oJiee paHHee COCTOsTHUe 1 TIPOU30ieT
riepe3arpy3Ka CUCTeMbI U, eCyid ObUT KaKOW-HUOYIb COOH, TO OH MCYe3HeT.

IIpakTnueckas pa6ora 18
TecTupoBaHue KoMIbloTepa c noMoibio Norton Diagnostics wiu ApyrumMu nporpaMmMamMu.
Iless paboThI: U3YUUTH TIPUHIUITBI TECTUPOBAHKS KOMITBIOTEPA C TIOMOIIBI0 Norton
Diagnostics iy Jpyrumu riporpaMMaMu.

Marepuasnsl Jjisi IPOBeAeHUS:

[TepconHanbHbIN KoMITblOTED, rporpamMa Everest Ultimate Edition Version 5.30
TeopeTnueckas 4acThb:

He Bcersia ecTb BO3MOYKHOCTB BCKPBITh CUCTeMHBIH 0/10K [TK 1 ycTaHOBUTH MOzienH
yCTaHOBJ/IEHHOTO BHYTpHY 0060pyjoBanus. [l/1si mpoBepKu 060pyjoBaHusl 63 BCKPBITHS
cucTeMHOT0 O/10Ka MPUMEHSTIOTCS TeCT-Tporpammbl, Haripumep AIDA64.

AIDA - 32 u 64-61TOBBIN CHCTeMHBIM aHa/mmM3aTop Windows, KOTOPbI BK/TFOUAeT
COIOCTaBUTe/IbHbIN aHau3, TeCTUPOBaHUe U pacreyaTky Mozysieil. Takke OHa NoJiep>KUBaeT
cbop nHpopMaIMy C: y/aneHHble KOMITbIOTEPOB, I/IaHIIeTOB, CMapTQOHOB, 6a3 JaHHBIX
ADO/ODBC.

3aganmue:

1. Cobpath MHPOPMALHIO 0 KOMITBIOTEpE, UCTI0/Bb3Ys TecT-nporpaMmy AIDA64 1 UCTOYHUKY B
cetu HTepHeT.

Kondwuryparus cucremHoro 6/10Ka:

- IIpoueccop (Mogenb, MPOU3BOUTENb, XapaKTEPHUCTHUKH)

- MaTepuHCKas I1arta (MoZenb, IPOM3BOJUTE b, XapaKTePUCTHKHN)

- orepaTUBHasi MamsTh ((Mozesb, TPOU3BOUTE b, XapaKTePHUCTUKH; 3aMKCh B popmare
1x512Mb, rze 1xX — KoMUeCTBO Mlallek namaTy, 512Mb — EMKOCTb ny1alKy NamsiTh)

* BUZleoKapTa (BCTpOeHHas/JUCKpeTHasl; MOZie/lb, IPOU3BO/UTEb, XapaKTePUCTUKK)

* )KeCTKUM AUCK ((Mozesb, MPOU3BOUTENb, XapAKTEPUCTUKN))

- CD/DVD-npuBoy, (MYIIyLuii/He MUALLYIWM; (MOZe/b, IPOU3BOAUTE b, XapaKTePUCTUKN)
* IMCKOBOJ, TMOKUX JMCKOB (€CTh/HeT; MO/ieNb, IPOM3BOJUTE/b, XapaKTePUCTHKH)
niepudepuiiHoe 000py10BaHHe:

* MOHUTOP (MO/ie/Tb, IPOM3BO/IUTE/Tb, XapaKTePUCTUKH))



- K/1aBUaTypa (Mo/Je/ib, IPOM3BO/IUTE b, XapaKTePUCTUKN)
* MbILLIb (MO/ie/b, TPOM3BO/IUTE/b, XapaKTePUCTHKH)

2. 0OpPMHUTH OTUET O BBITIOJTHEHUU COTJIACHO 00pasiyy

3. 3aMo/THATE TabJULy

Konduryparg

usi

nepucdepus
CUCTEeMHOI0
6oKa

M O X ¢ fl

aTepuHcK OrnepaTuBH Buzieokap JKecTKu OpPP MOHUTO KJIaBHaTy MBI

Tpo1[eccop P P A P N DVD- PP B

asg matTa  asg namATh Ta W IUCK y p pa b

TIPUBO/]
+/- +/- +/-
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IIpoyeccop DualCore Intel Celeron E3200, 2400 MHz (12 x 200)
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IlpakTHueckas pabora 19
3aMeHa W3HALIMBAEMbIX 3/IEMEHTOB BbIUHC/ITUTETbHON TEXHUKH.
Ilenb paGoThI: U3YUNTDh MPUHIUITLI 3aMEHbI U3HAIIIMBAEMbBIX 3JIEMEHTOB BHIUHC/TUTE/THHOM
TEXHUKH.

ITouck U ycTpaHeHUe HeMCIIPaBHOCTeH

YcnoBus Bo3MoxXHbIe peLieHust

ITIK He 3anyckaercs [TpoBepbTe Kabesb MUTAHUS; YOeIUTeCh B
TIPaBUIBHOCTHY TIOJK/TFOUEHHUS.

I1IK 3anyckaercsi, HA MOHUTOpe HeT 1)ybeaurech, YTO MOHHUTOP BK/IFOUEH U

U300pakeHUs TIPaBU/IbHO MOJK/IIOUEH K aJjarrepy.
2)[1poBepbTe HACTPONKU SIPKOCTU U
KOHTPACTHOCTH MOHUTOPA, YOeuTech, UTo OH
BKJ/TFOYEH.
3)BBIK/TIOUMTE KOMITBGIOTEp, OTK/TFOUMTE Kabeb
MUTaHUsS ¥ yOeauTech, uTo rpaduuecKuii
aZianTep yCTaHOBJ/IEH MPaBUIbHO.

Owmubka Mojy/iei MaMATH 1)ITpoBepbTe TUIT MOAYJIel TTaMATH U UX
VICTIPAaBHOCTb.
2)Y6eauTtech B MDABUJILHOCTH U YCTaHOBKE
MoJyJer TaMsITH.
3)Ybeautech, UTO UCIIOJIb3yeTCs
MPOTECTUPOBAHHBIE U KAYECTBEHHbIE MOY/N
namsaTu(QVL) npuBesieH B pyKOBO/ICTBe
T10/1b30BaTeIs.

OmmobKa JUCKOBOja 1)IIpoBepbTe KOHGbUTYypaLUio, 3aAHHYIO /IS
JIMCKOBO/Ia B HacTpoiikax BIOS.
2)ITpoBepbTe Kabesb AUCKOBO/IA U yOeauTech
B [IDaBUJILHOCTH €r0 MOJK/IHYEHUS.

Ommo6Ka xecTkoro gucka wiu CD-ROM 1)IIpoBepbTe yCTaHOBKHU MepeMbIUeK
HaKOIUTeJIs.
2)I1poBepbTe KOHUTypaLuio, 3a/laHHYO /IS
Hakonuressl B HacTpoukax BIOS.


http://www.vossta.ru/f-m-kanarev-istoriya-nauchnogo-poiska-i-ego-rezuletati-vtoroe.html
http://www.vossta.ru/opisanie-modulej-portala.html
http://www.vossta.ru/opisanie-modulej-portala.html

3)I1porepwTe Kabenu IDE,ybeauTech, 4To OHU
TIO/IK/TFOUEHbI TIPAaBUJIBHO.

Omubdka CMOS 1)BoiiguTe B nporpammy HacTtpoiiku BIOS u
3arpysuTe 3HauyeHus IapameTpoB T0
YMOTUaHUIO.
2)Y6enutech, uTO Kabesb MATaHUS TTPaBUTBHO
MOJIK/TFOUYeH K MaTepUHCKOM Ijare.
3)Y6equrech, uTo Kabea yCTpoiCTBa
TO/IK/TFOY€eHBI TTPaBUIbHO
4)O6HoBuTe BIOS MaTepHUHCKOM MIaThl.

ITpakTHueckas padora 20
MerTopbI 3anipaBKH M BOCCTAHOB/IEHHE KapTPU/PKe.
Ilenb paGoThI: U3YUNUTh METO/IbI 3alIPABKKM U BOCCTAHOB/IEHHUE KAPTPUIKEH.

HHCTpyKIjuM 10 3anpaBKe /1a3epPHbIX KapTPH/Keu:
[171s1 3aripaBKu BaM MOHA00UTCS:

- COBMECTUMBIN TOHED;

- BODOHKa;

- ipoOKa /1711 3aKpbIBaHKMS OTBEPCTHS;

- IHCTPYMEHT Ji/151 IPO/ie/IbIBaHNsI OTBEPCTHSI.

Pucynok 1.7- CHATHe KpPBILLIKU

ITar: 1 : CHUMaeM KpBIIIKY
OTkpyuMBaeMm /iBa BUHTA, [IPY IIOMOLLA KPeCTOBOY OTBEPTKHU.



PucyHok 1.8- BeitackuBanue ¢orobapabaHa

IIIar: 2 : BeiTackuBaem (poTodapadan
OToppuraeMm mTopky dorobapabaHa. AKKypaTHO B3SIBIIIHMCH 3a IIIECTEPHIO BHITACKUBAEM.

F

L

Pucynok 1.9- N3ByieueHrie KOPOTPOH

IIlar: 3 : I3B/1eKaeM KOPOTPOH
B3sBLIKCE 32 MeTayiMuecKrie HAKOHEUHUKY M3BJIeKaeM KOPOTPOH

Pucynok 1.10- BeiTankuBaHue IWITU(THI

Ilar: 4 : BeiTankuBaem MTU(THI
BeITankuBaem IITU(QTHI C BHYTPEHHEN CTOPOHBI KADTPUJIKA.



http://www.vossta.ru/turmalinovie-noski-zdorovee-nojek-massaj-vnutrennih-organov-ch.html

PucyHok 1.11- BeiTackvBaHue IITU(PTEI

IIar: 5 : BeiTackuBaeMm IITH(THI
[Tpu nomoliu KycaueK BbITaCKMBaeM IITHU(THI.

Pucynok 1.12- OtcoenuHsieM MPY>KUHKY

IIar: 6 : OTcoeguHsAEM NPY)KUHKY

[Tpexxzie ueM pa3obpaTb KapTpH/IK, HEOOXOAUMO CHSITh MPYKUHKY. [lenaiiTe 3TO aKKypaTHO, U
CTapaiTech He MOTEPSThH ee.

PucyHok 1.13- Pa3bepaHue KaTpe/pka

IIar: 7 : Pa30epuTe KapTPUIHK
JIerk¥MH pacilaThIBAIOIIMMU JABWKEHUSIMUA pa3bepuTe KapTPUIK.



A

PucyHok 1.14- 3ByieueHue pakess

IIar: 8 : I3B/1eKaeM paKe/b
[Tpu momoI1M KpeCToBOM OTBEPTKY BBIKPYUHBaeM BUHTHI y/lep>KUBaroIye pakesb. [Tocie aToro
ouwiriaeM OyHKep 0TpaboTKH.

PucyHok 1.15- YcranaBnuBaem dorobapabaH

ITar: 9 : YcranaBiuBaeM ¢orobapabdan

ITocsie TOTrO Kak BBl OUMCTH/IA OTCEK /It 0TpabOTaHHOTO TOHepa BaM He0OXOMMO YCTaHOBHUTh
BCe JieTany B obpaTtHOM ropsifike. [lepe TeM Kak ycTaHOBHUTH ¢oToOapabaH MoOCKITbTe €ro
TaJIbKOM WM TOHEPOM. DTO [IOMOsKeT 136exkaTh npob/ieM Mpy repBoHauaIbHOM 3aIlyCcKe.

A

Pucynok 1.16- OTKpyuriBaeM KpbILLKY

Ilar: 10 : OTKpyunBaeM KpBILIKY
OTKpYTHUTh KPBILIKY HaM HY>KHO [IJIs1 TOTO, UTOObI 106paThCsl 10 MPOOKM OTCEKa C TOHEPOM.


http://www.vossta.ru/pamyatka-puteshestvuyushih-na-avtobuse-v2.html

Pucynok 1.17- 3amnpaBJisieM KpPBILIKY

Ilar: 11 : 3anpaB/sieM KapTPHK
BeiTauus npo6Ky 3arpasJisieM KapTpUzxK.

PucyHok 1.18- YcTaHOBKa KpBILIKU

IIlar: 12 : YcraHaB/1uBaeM KpPbILIKY
YcraHaBnvBaeM KpbIlKy. CMOTpHTe, YTOObI MarHUTHBIN Basl BCTAJI B I1a3.

IIar: 13 : CoeguHsieM KapTPU/KH

Y craHaB/IMBaeM H.ITI/I(bTLI TakK, yTOOBI OHM TTOTHOCTBIO BOIILIU B OTBEepCTHH.



PucyHok 1.20-YcraHaBBaeM O0OKOBYIO KPBILLIKY

ITar: 14 : YcranaBiuBaeM 00KOBYIO KPBIIIKY
3akpyuuBaeM /iBa OCTaBLUMXCA BUHTA. Ha 3TOM 3ampaBKa KapTpy/yka 3aKOHUYEeHa.

ITpakTHueckasi padora 21

TexHuueckoe 00C/Ty)KMBaHHe JIa3ePHBIX IPUHTEPOB U UX KapTPHU/HKeH
Ilesb paGoThI: M3yunTh IPUHLWI PabOThI ¥ KOHCTPYKLMIO UCTOUHUKOB M3/TyUeHHsl JIa3epHBIX
TIPUHTEPOB.
CTyZieHT J0o/KeH
YMeTb:
- OCYILL|eCTB/IATh YCTaHOBKY U KOH(UTypUpOBaHHe NepCOHaTbHBIX KOMIIbIOTEPOB U
NOJIK/TFoUeHue repudepuiiHbIX YCTPOICTB;
3HATh:
- K/1accuuKaruro, obIIye MpUHIIAITBI TIOCTPOeHUs U (pr3rdyecKre OCHOBHI pabOThI
riepu¢epuitHbIX YCTPOMNCTB;
- C110CcO0BI MOJK/IIOUeHHS CTaHAAPTHBIX ¥ HeCTaH/JapTHBIX MeprdepuiiHbix ycTpoiicts (ITY).
Kparkue Teopernyeckue U yueOHO-MeToAHYECKHe MaTepHaJIbl 110 TeMe NMPaKTHYeCKOH
padoThI
Crniocob neuaTu, KOTOPBIHM TPaAULMOHHO Ha3bIBAIOT Jla3epHbIM, MOSIBUJICS JOCTAaTOUHO /laBHO. B
3TOW TeXHOJIOTMU UCTI0/Ib3YeTCs OJJUH JTy4, TOCTPOUHO CKaHWPYIOLMH 1oBepXHOCTh GapabaHa.
KoHcTpyK1Msa NCTOYHUKA U3/TyYeHUs OJHO/IyYeBOro NpUHTepa MprBeieHa Ha pucyHke 14.1.




PucyHok 14.1 — VICTOYHUK U3/1y4YeHUs J1a3epHOro NpUHTepa
Ha pucyske ndpamy 0603HaueHb! C1eAyoLIye Y3/bl:

1 — rereparop u3nyuenus (y1asep). VicryckaeT yia3epHbIi JIyd TIPH 1o/jaue YIpaBJIsOIIero
curdana. OH /I0/DKeH YOB/IETBOPSATH OIHOBPEMEHHO /IByM TpeOOBaHUSIM: UCITyCKATh U3/TyYeHue
JIOCTaTOYHOM MOIITHOCTH U UMETh BLICOKOe ObICTpOielicTBHe. BricTpozelicTBre He0OX0AUMO ISt
OBbICTPOrO BK/TFOUEHHUS M OTKJTFOUEHHMsI JTyda (/151 BOCTIPOM3Be/IeHHsI TEMHBIX 1 CBETJ/IbIX YUaCTKOB
n300pa)keHwst), a BbICOKasi MOIIHOCTb TO3BOJISIET 32 KOPOTKOE BPEMSsI CO3/1aTh B TIOKPBITUH
¢doTouyBCcTBUTETBEHOTO OapabaHa AOCTaTOUHYIO Pa3HOCTH 3apsi/ioB (Masioe BpeMst 00/TyueHust
COKpall]aeT BpeMmsi 1eYaTy JI0KyMeHTa).

2 — oniThYecKasi cucteMa. HarpaesisieT /iy jia3epa Ha crielidasbHOe IOBOPOTHOe 3epKasio. Tak
Kak B OOJIBIIIMHCTBE C/TyuaeB CJIOXKHO PACIIOIOXKUTb UCTOUHMK WU3/TyUeHHUs TaK, YTOObI
HeToCpe/ICTBEHHO OCBETUTh 3ePKajio, MPUMEHSIIOT CUCTeMY 3epKasl U JIMH3. JIUH3bI
JIOTIOJTHUTENTbHO (POKYCUPYIOT Ty /15l TIOBBILLIEHUS pa3peliarolijeii CriocoOHOCTH.

3 — moBopoTHOe 3epkasio. ObecrieurBaeT MOCTPOUHYO Pa3BepPTKY Jiyua (CKaHHPOBaHHe
nioBepxHOCTH bapabaHa). [IpriMeHeHHe TOBOPOTHOTO 3epKaa — MPOCTeNIINI Cr10co0
OTKJIOHEHUSI JTy4ya CBeTa OT HEeMO/B)KHOTO UCTOUYHUKA. VIMEHHO 3TOT METO/] IPUMEHSIETCS JIIsT
CKaHUPOBAHUS MIOBEPXHOCTH (hOTOUYBCTBUTE/ILHOTO OapabaHa, TO eCTh 3aCBETKH CTPOK
1300pakeHHs Ha HeM (CMeHa CTPOK ZI0CTHUTaeTCst IOBOpoToM OapabaHa). [Ipyuuem rpuMeHsieTCst
He TIPOCTO 3ePKaJjio, a MpU3Ma C 3epKa/IbHBIMH I'PaHsAMU. JTO TI03BOJISIeT He TPaTUTh BpeMst Ha
TIOBOPOT 3epKajia B UCXOHOE MOJI0XKEeHHe MOC/Ie TIPOX0/a Mo CTPOKe (KOTr/a yd, OTpaXkasiChb OT
O/THOM TpaHy TIPU3MBI, TIOJXOJUT K KOHIY CTPOKH, OH Cpa3y IoMa/iaeT Ha JPYTYIO TPaHb,
OTPaXKaroIIy0 ero B Hauaio CTPOKH). Hapsy C McIio/ib30BaHHeM MHOTOTPAaHHBIX OTPaXKaroIInX
TIPY3M [I7Is TIOBBILIIeHUs ObICTPOZIEHCTBUS YBE/TMUUBAIOT CKOPOCTh Bpall|eHUs OTpakaTesieid. B
COBPeMeHHBIX JIa3epHBIX TIPUHTEpPaxX 3epKajia BPAaIalTcs CO CKOPOCThio Ao 7500 06/MuH. Tak
Kak 3a 0/[uH 000pOT MPU3MBI JTyu TIpoberaeT Mo HECKOILKMM CTPOKaM M300paXkeHus],
TIOBBIIIIEHHe CKOPOCTH BpAIlleHHs CyI[eCTBEHHO yBeJTMUMBAeT CKOPOCTh IeYaTH.

4 — IaTUMK CUCTeMbl CUHXPOHHU3aLMU. Vcnosb3yeTcs /il CAHXPOHHU3aL[iY ABW)KEHHs yda U
BBbIBO/Ia IAHHBIX. TaK Kak Jiyu HerpepbIBHO CKaHUPYeT IMOBEPXHOCTb (POTOUYBCTBUTE/TLHOTO
OapabaHa, HeoOXoMMa CTporasi CHHXPOHM3AL[MsI Hauasia MPoXo/ia CTPOKH JIyYOM U Havasia
BBIBO/Ia [JAHHBIX, OTIPe/Ie/ISIOINX 3Ty CTPOKY. OTpaXkarolijasi Mpu3Ma BpailjaeTcst 6e3 0CTaHOBOK,
TI03TOMY BBITIOJTHUTh CUHXPOHU3AI[MI0 MO>KHO TOJIBKO 3a CUeT BbiZjaud TTIOTOKA JAHHBIX B
COOTBETCTBYIOIIMI MOMEHT, B Hauasie KaXK/10i CTPOKU. [I/is orpeiesieHusi 3TOro MOMeHTa
BpeMeHH UCII0/Ib3YeTCs AATUMK CUHXPOHU3ALINH, TIPe/ICTaB/ISIONMM coboii dhoTosiemenT. Tlepen
MIPOX0/JJ0M Ka)KJ0W CTPOKH (TIpY MOAXO0/Ie IO/ JIyd Ouepe/iHOM rPaHy MPU3MbI) JIy4 OTpakaeTcst
Ha faTuuK. CUTHaM OT ZaTuhKa UCTIOb3YeTCs /ISl CHHXPOHU3al[UM BhIBO/|A JaHHBIX.

5 — OTKJIOHSIIOIIAs cucTeMa. [ToTo/THUTETbHO KOPPEKTUPYET Iy Th JTyua K TOBepXHOCTH
¢doTouyBcTBUTENTEHOTO Oapabana, ecrit HeobxoarMo. CricTeMa MOXKeT OBITh BHITTOJIHEHA B BUJIE

3epKasa Wiu Npr3Mbl.

6 — oTouyBCTBUTEBHBIN OapabaH.



«TpaZuLIMOHHBIM» J1a3epHBIN PUHTEP UMeeT I0BOJIbHO C/I0KHYI0 KOHCTPYKLMIO. MHorve
JleTaju, Takie KaKk KOMIIOHEHTbI ONTUUeCKOW CUCTeMbl W TIOBOPOTHOE 3epKaslo, [J0/DKHBI
W3TOTaB/IMBATHCS C BLICOKOW TOUHOCTBIO, OT KOTOPOM 3aBUCHT KaueCTBO paboThI PHUHTEpPA B
1]1eJI0M. DTO TIOBBIIIIAET CTOMMOCTh TaKMX MPUHTEPOB. KpoMe Toro, Hajmmure GOJIBIIOrO
KOJTMUEeCTBA /leTajiell CHIDKaeT OOIIyI0 HafleXKHOCThb YCTPOMCTBA.

OnTtryeckasi cucTeMa Jia3epHOTo MPUHTepa KpaiiHe UyBCTBUTe/bHA K MBI ¥ BHELLIHUM
Bo3zelicTBUsM. Oce/iaHue TbITK Ha JIMH3aX Y 3epKajiaX MPUBOJUT K YXYALLIEHUIO UX
XapaKTePUCTUK. ITO, B CBOIO OUepe/Ib, BbI3bIBaeT 0c1abieHre v pachoKyCUPOBKY jyda. Bo
BpeMsI TleuaTH TakoU JIyu He MOJKeT B ZIOCTaTOUHOW Mepe BO3/1efiCTBOBaTh Ha TIOKPBITHE
¢doTouyBcTBUTE/TBHOTO OapabaHa, UTO MPUBOAUT K 0C/1abIeHUI0 U300paykKeHUsT U YXYALLIEHHI0
TOYHOCTU €r0 BOCIIpOM3BeZieHus1. Bubpalyu 1 yiapbl MOTYT BbI3BaTh CMellleHre fieTasiell Wiu UX
roBpexx/ieHre. Bce 3To TakKe yXy/IIAT KaueCTBO MOy4aeMoro u300pakeHusi, a B HEKOTOPBIX
CJTydasix MOKeT BBIBECTH TIPUHTEP U3 CTPOSI.

Bropoii Tun nasepHbix npuHTepoB — LED-nipuHTepsl. Ha3BaHue MpOMCXOAUT OT aHTIMMCKON
ab6peBuaTtypsl, o6o3Hauaroieit ceetoguo (LED — Light Emitting Diode — cBeTou3nyuaroruii
UOA). OTH TIPUHTEPHI UMEIOT O0J1ee MPOCTYI0 KOHCTPYKLIWIO, a, CJIe[J0BaTe/IbHO, U MEHBIITYIO
1[eHy, ueM OObIUHbIe J1a3epHble MPUHTEPbI. OJHAKO OHU TI03BOJISIIOT JIOCTHUUbL BHICOKOW CKOPOCTH
Y TIPUeMJIEMOT0 KaueCTBa MevaTy.

[TpyHLMIT JeMCTBUS TaKUX IPUHTEPOB HUYEM He OT/IMYaeTCsl OT U3J/I0KEHHOTO BhILLe [PUHLMIA
na3epHoii neuaty. OTAMYKTE/TBHAS 0COOEHHOCTH ITPUHTEPOB IaHHOTO THIA COCTOUT B TOM, UTO
151 TIOJTyUeHHs1 CKPBITOTO U300pakeHHs MCIO/Ib3YeTCsl He OJJFH JTyd, TIOCTPOYHO TPOOeraroLyii
TI0 TIOBepXHOCTH OapabaHa, a MHOXKeCTBO JIyueid, UCITyCKaeMbIX Jla3epPHBIMH CBETO/IMO/AMH,
CcoOpaHHBIMU B CTIeL[UATBHYIO JTMHEHKY. KOHCTPYKLIMSI UICTOYHMKA U3/TyYeHHs TaKoTro TIPUHTepa
T0Ka3aHa Ha pUCyHKe 14.2.

PucyHok 14.2 — Vctounuk usnyyenus LED-nipuHTepa
Ha pucyHke 1 pamu 0603HaueHs! C/ie/IyoLHe y3/Ibl:

1 — nuHetlika cBeTog010B. COCTOUT U3 MHOYKECTBA TECHO PACIIO/IOXKEHHBIX CBETOMO/[OB,
KaX[JbIi 13 KOTOPBIX NMeeT COOCTBEHHbBIE BBIBO/BI M JTMH3Y, (POKYCHPYIOIIYIO JTy4 Ha
noBepxHOCTH OapabaHa. [lMo/pl pacioararoTcsi C paBHOMEPHBIM IIIaroM, uto obecrieunBaeT
TIpaBU/IbHOE PacIojioKeHHe TOYeK N300pakeH s, 3aCBeUurMBaeMbIX Ha (POTOUYBCTBUTETLHOM
bapabane. [ToCcKO/IBKY BCe CBETOZAMO/IbI BBITIOHSIIOTCS Ha O/JHOWM MOHOJIMTHOM TIOZ/IOXKKE 3a
OJIVIH IUKJT OTIepaLvii, TIPY MPOM3BO/CTBE MOXKHO JOCTHUYL OOJIBIINX 00bEMOB BBITYCKa TPH
HU3KOW CTOMMOCTH u3zenvid. K ToMy ke TIpy M3rOTOBIEHUH MO/I0B Ha O/IHOW YCTaHOBKe 3a



OWH IMMPOX0/J ropaszio jerye 00ecreunTs ux HY>KHO€ pacIIO/IOKeHHe, Yero Hesib3sd CKd3daTh O
KOMITOHEHTaxX ONTUUYeCKOM CUCTeMbI 0OBLIYHOIO JId3€pPHOI'0 MPpUHTEPA.

2 — doTOUyBCTBUTE/TBHBIN OapabaH.

[To xoHCcTpyKMKM LED-npyHTep 3HauMTeIBHO MpOILie Jla3epHOT0 TIPUHTepa C TPaJAULIMOHHBIM
HMCTOUYHUKOM M3TyueHus. Majioe Unc/io 3/1eMEeHTOB U OTCYTCTBHE JBWKYIIUXCSA [leTanen (Takux,
KaK TIOBOPOTHOE 3epPKaJjio) TI03BOJISIOT A0OUTHCS BBICOKOM HaZie)KHOCTH U HETIPUXOT/IUBOCTU B
9KCILTyaTaliuu. XOTs MornaZilaHue MbIIA Ha JIMH3bI CBETOIUOZ0B MOXKET YXYAIIUTh KaueCTBO
n300pakeHUs], TTOBePXHOCTh JIMHENKH JIeTKO ouMiijaeTcsl. [I0CKO/bKY JTMHelKa sSIB/sieTCst
MOHOJIUTHOM, OHa Ma/IoOUyBCTBUTEJIbHA K TPSICKe U y/lapaM.

3apaHue /1A IPAKTUYECKO# padoThl

1 CocTaBUTb CpaBHUTE/IbHYIO TabIMITY TI0 BU/JaM UCTOUYHUKOB U3/TyUeHHsl Jla3ePHBIX IPUHTEPOB.
CpaBHeHUe MMPOBECTH T10 C/Ie[yIOL[UM KPUTEePHUsIM: 0COOEHHOCTH KOHCTPYKLIUH, KaueCTBO
reyaTy, CKOpPOCTb [1eUaTH, HaJle)KHOCTb, CTOUMOCTb.

2 CocTaBuTh MpaBU/Ia 3KCIUTyaTaluy ga3epHbiX 1 LED-1puHTEpOB C yueToM ocobeHHOCTel UX
KOHCTPYKL[MH.

KoHTpo/ibHBIE BONPOCHI

1 1511 yero npeAHa3HaueHO MOBOPOTHOE 3epKaJio B TPAAULIMOHHOM MCTOUHUKE U3/TyUYeHUs
JIa3epHOro TpyuHTEepa’?

2 Yto obecrieunBaeT AATYMK CUCTEMbI CHHXPOHU3ALIUH?

3 [Mouemy LED-nipuHTEpHI 00/1a1at0T 60/Tee BLICOKOW CKOPOCTBIO TIeuaTH, YeM TPaZUIIMOHHBIE
Jla3epHble [IPUHTEepbI?

4 B ueM 0COOEHHOCTH 3KCITTyaTallMu J1a3epHbIX U LED-NpuHTEpOB?

ITpakTHueckasi padora 22
Metoauka npoBegeHus TO js1a3epHOro npuHTEpa
Ilesb paboThI: U3YUMTE.
CTyzeHT [10/KeH

yMeTb:

BBISIBJISITh IPUUMHBI HEUCITPABHOCTeH U cO0eB, MPUHUMAThL Mephbl T10 MX YCTPaHEHUIO;
3HAaTh:

TIPUYMHBI HEUCTIPABHOCTEH 1 BO3MOKHBIX COOEB.

KpaTtkue TeopeTnyecKkue U yue0HO-MeToAnUYeCKre MaTepHaJ/Ibl 10 TeMe MPaKTHYeCKOoH
padoTsI

OCHOBHBIM CITOCOOOM ZIMarHOCTUKH TTPUHTEPOB SIB/IIETCS TIeYaTh TECTOBOM CTPAHUILIbI, KOTOpast
3arvcanda B I13Y nmro6oro mpuHTEpa M MOXKeT OBITh paciieuaTtaHa 0e3 ToJK/TFOUeHHs K
KOMIbIOTepY. [laHHast CTpaHWIla UCTIONb3YeTCs /ISl TPOBEPKH PaboTOCIIOCOOHOCTH TIPUHTEpPA U



KayeCTBa I1e4yaTHu.

Eciu npuHTep He BKJTFOUAEeTCs M He TeuaTaeT, TO PUUMHAMH 3TOT0 MOTYT ObITh OTCYTCTBHE
nUTaHus (MPOBepbTe, BK/IIOUEH /M Kabeslb TIUTaHus B CeTh, UCIIPABEH JIM OH, eCTh JIN
HanpsUKeHUe B PO3eTKe), CTOPeBLINM Mpel0OXpaHnTe b, BbIIeIINN U3 CTPOSI BBIK/IHOYATe b U

T.JI.

Ecsiu npuHTep BKI/IIOUAeTCsl, HO OTKAa3bIBaeTCsl TleuaTaTh HY)XKHBIN JOKYMeHT 6e3 BUIUMBIX
npuurH (Oymara B JIOTKe eCThb, TeCTOBasi CTPAHUIIA TIeuaTaeTcsl), TO, BO3MOXKHO, TipobiemMa B
JipaliBepe TIpUHTepa WK HeT0JTHOM CoeIMHeHUU Kabesist AaHHBIX. [17is yCTpaHeHUs
HEeUCIPaBHOCTH He0OXO0/IMMO TIepeyCTaHOBUTD ApaiiBephl U TIPOBEPUTH COeJMHEHMe Kabess.

WHorga nocie oTIpaBKM 3a/laHus Ha TleuaTh TIPUHTED He 3axBaThiBaeT Oymary. [1pekae Bcero, B
1o/j00HOM CUTyaly HY>KHO MPOBEPUTDH Ha/lnuue Oymard B JIOTKe, a TaKXKe TO, KaK OHa
ynoxkeHa. Eciii ¢ 3TUM Bce B Mopsifike, TO, TI0 BCeM BepOSTHOCTH, TTOBPeAUICS JIOTOK Jijist Oymaru
WM MeXaHU3M 3axBaTa.

HewncnipaBHOCTY TpakTa Mpoxox/jeHusi Oymaru (3aMsiTiie Oymarv BHyTpY TIPUHTEPA) —
BO3HMKAIOT B [1€PBYIO Ouepe/ib B pe3y/ibTaTe 10MnajaHusi TOCTOPOHHUX NIPeMeTOB WU
WICTIO/Tb30BaHUS He-TIOXO0/sIelt Oymary, peyke — M3-3a M3HOCA MEXaHUUECKHX JleTajlel.

TunvuyHble HEUCITPAaBHOCTH JIa3€PHBIX TIPUHTEPOB:

1 HencrnipaBHOCTH y3/1a 3aKpeIUIeHUs] U300paXkKeHHUsT — KaK MPAaBUJIO, 3TO MOBPEX/IeHHe
TepMOIIeHKH (Yallle BCero 13-3a W3Hoca WK MoraJiaHusi TOCTOPOHHUX TMPeMeTOB), UIH
HarpeBaTe/IbHOTO 3/ieMeHTa (WM ero 37IeKTPOHHOTO OJI0Ka YIpaB/IeHus).

2 HeucripaBHOCTH y37/1a TiepeHOoCca M300pakKeHHsT — KaK MTPaBUJ/I0, CBSI3aHbI C TTOBPEX/€HUSIMU
KapTpuka (uarrie Bcero — horobapabaHa) Wi Jla3epHOM rOJIOBKH.

3 O61mum 7151 60/TBIIMHCTBA HEUCTIPABHOCTEH J1a3ePHBIX MPUHTEPOB SIB/ISIETCS CHITBHOE
3arpsi3HeHue MOBepXHOCTel U y3/10B YCTPOMCTBA KaK, COOCTBEHHO, TOHEPOM, TaK U TMbLIbI0 U
JPYTHMMU MPUMeCsIMH, TTPUCYTCTBYIOIIMMU B Bo3/jyxe. B CBsI3U € 3TUM peKOMeHAyeTCs
NIPOBOZWTD MpOdUIaKTHUYeCKHe paboThl /151 OUMCTKY BHYTPEHHUX TIOBEPXHOCTEH yCTpOMCTBa.

Ecu Ha pacrieyaTtbiBaeMOM [JOKYMeHTe TIOSIB/ISIeTCSl pa3MbITasi 110J10ca TEMHO-CEpOoro LiBeTa -
BbIBO/], O/THO3HaueH: TIOBpPe/in/iaCh TePMOTJIEHKa. Y CTPAaHUTDb 3Ty HEMCIIPABHOCTh CJie[lyeT Kak
MOJKHO OBICTpee, MHaue MOTYT BBIMTH U3 CTPOsI KOMITOHEHThI TeEPMOY3J1a.

[TosiBieHue Gesoli BePTUKAIBHOM 10JIOCHI TOBOPUT O 3arpsi3HeHUM TJIaBHOTO 3epKasia 6/10Ka
CKaHUPOBaHUSL. Y CTPaHSIeTCsl OUMCTKOMW Criel[uaJbHbIM PacCTBOPOM.

KapTtpuzx siB/isieTcsi r1aBHbIM 371eMEHTOM, KOTOPbIHM (hopmupyeT nsobpaxeHue. ViMeHHO
[I03TOMY Ha Hero npuxoauTcs nopsjka 80% Bcex moJIOMOK NpuHTepa. B cBsi3u ¢
KOHCTPYKTHBHBIMH 0COO@HHOCTSIMM KapTpPU/pKa [i/Is Ta3ePHOTO TIPUHTEPA, BbI/IE/ISIOT TaKue
BH/Ibl HEMCTIPaBHOCTEM:



- CBSI3aHHBIE C TTOJIOMKOMW pakKesisi — 3TOT 3/IeMeHT TpeOyeTcst [/isl yja/ieHns1 M3/TUILIKOB TOHepa C
dorobapabana. M3HoC (3acopeHue) pakeJisi TIPOSIBJISIETCS B TIOSIB/IEHUM CEPOU HEOTHOPOAHOM
JIMHUM BJOMb MCTa. EC/i unCcTKa He ana pe3ysibTara, otTpedyercs 3ameHa. HeGosblive msiTHa
(T10/10CBI) CBUZIETENTBCTBYIOT O TIeperioyiHeHuH OyHKepa /71t 0TpaboTaHHOTO ToHepa. [1pu 3Tom
€ro cyieflyeT YUCTUTb.

- CBSI3aHHBIE C MOBpeXXAeHNeM poTobapabaHa — IJaparyHbl Ha 3TOM 3/IEMEHTe TIPOSIBIISIFOTCS B
BH/Ie TIPSIMbIX TOHKUX UepPHBIX JTMHUM BZOJb TUCTa. MeCTHbIe TIOBPEXKEHUS — MATHAMU U
TOYKAMH uepe3 paBHbIe TPOMEKYTKH. []0CTaTOUHO KPYITHBIM MECTHBIN M3HOC TIPOSIBUTCSI
OO/BIIMMY CepbIMU TISTHaMU. Ec/iv BbI yBUUTE COBCEM O€JIbIH JIUCT UK Cepbiid (OH, TO
OTCYTCTBYET 3/IeKTPUUYECKUH KOHTAKT poTobapabaHa. Bo Bcex ciyuasix eJMHCTBEHHbBIN BBIXOJ —
3ameHa oTobapabaHa.

- CBsI3aHHBIe C MTOJIOMKOM MarHUTHOT'O Bajla — XapaKTepHbIe TIPU3HAKK: M0sIBIeHNe OesTbIX TIsITeH,
YepHBIX WK OebIX MOJI0C TIOTIepPeK CTPaHUL[bl, OCBET/IeHHAs! VT HeTloJTHasI e UaTh, TOJICThIe
yepHbIe TIsiTHA. B OOJIBIIMHCTBE CTyyaeB peMOHT Basia HeljesiecooOpa3eH U MoTpedyeTcs ero
3aMeHa.

3agaHusA /1A NPAKTUYECKO# padoThI

1 CoctaBuTh Tabmuily 00IMX HEUCTIPABHOCTEH MPUHTEPOB M CMIOCOOOB MX YCTPAHEHUS
Tabmuma 15.1 — O61ue HeUCIPaBHOCTYA IPUHTEPOB

CHUMIITOMEI HENCIipaBHOCTH HPI/I‘{I/IHa HEeNCIIpaBHOCTHU Cnoco0Osbl YCTpaHeHUsA

2 CocraBuTh Tab/MLly HEMCITPAaBHOCTEH JIa3ePHBIX TPUHTEPOB U CTIOCOO0B UX yCTPaHEHHUsI
Tabmura 15.3 — HeucripaBHOCTH /1a3epHBIX IPUHTEPOB

CHMITTOMBI HEMCTIPaBHOCTH [TprumHa HeHncrIpaBHOCTH Crioco6bl ycTpaHeHuUst

KoHTpo/ibHBIE BONIPOCHI
1 Yto sAB/ISI€TCS OCHOBHBIM CITOCOOOM JIMAarHOCTUKHM pabOTOCIIOCOOHOCTH 1 KauecTBa IeuaTh
TIPUHTEPOB?

2 Kax rposeputs CBA3b npuHTepa c I1K?

3 Kakue HENCIIPAaBHOCTHU SABJIAOTCA TUITMYHBIMUA [JI JId3€PHbIX HpI/IHTepOB?



IlpakTHueckas pabora 23

TexHuueckoe 00C/Ty)KMBaHHE U TeCTHPOBaHHE CeTeBOr0 000PyAOBaHHUSA
Ilesb paboThI: HAYUUTHCS MTOJK/IIOYATh M HACTPAaUBaTh OeCTIPOBO/IHBIE MapPIIPYTHU3aTOPI /IS
OpraHu3alyu cety OeCrpoBOJHOTO JOCTYTIA
CTyzieHT J0o/KeH
YMeTb:
- IPOU3BO/IUTh MOHTAXX M HACTPOMKY CeTell OeCrIpOBO/IHOTO /I0CTYTIa;
- TIOAK/TIOYeHUs1 000pY/J0BaHUsI K TOUKaM /IOCTYyTIa.
3HaTb:
- UHCTPYKIIMIO TI0 3KCIUTyaTal[iy TOYeK AOCTYTIa;
- MeTO/Ibl TIOAK/TFOUeHUsI TOUeK 0CTyTIa.
Kpartkue Teopernuyeckue U yueOHO-MeToAMYeCKHe MaTepHaJIbl M0 TeMe MPaKTHYeCKOH
padoThI
Poytep DIR-300

Co3aHue 0ecripoBOAHOM CEeTH

BecripoBogHoii MapiipyTtu3arop 802.11g DIR-300 ro3BossieT co37,aTh 6€CTIPOBOHYIO CETh /st
noma. [Toak/mounB 6ecripoBOJHONM MapIIPYTHU3aTopP K BbiZie/IeHHOW TUHUU WU
LIMPOKONOJIOCHOMY MO/IeMY, 110/Ib30BaTe/I MOT'YT COBMECTHO UCII0/Ib30BaTh
BBICOKOCKOPOCTHOe coe/iiHeHUe ¢ VIHTepHeT A1 norcka uHdopmMaiiuu B Web, npoBepku
3/IEKTPOHHOM IMOUTHI U 0011[eHHs on-line ¢ Ipy3bsMU U CeMbel.

3amura 0e30macHOCTH CeTH

becripoBoaHoi MapiipyTtu3atop DIR-300 co/iep>kKUT BCTPOEHHBIM MeXXCeTeBOM 3KpaH, KOTOPbIH
3aluIlaeT I10/1b30BaTe/IbCKYI0 CeTh OT BPeJOHOCHBIX aTakK. OTO MUHAMHU3UPYeT yrPo3bl OT
[leMCTBUI XaKepoB M Npe/joTBpalljaeT He)keslaTe/lbHble BTOP)KeHHUs B CeThb. []OMOHUTe/IbHbIe
byHKIMY 6€30MacHOCTH Takue, Kak Harpumep, GpunbTp M A C-azipecoB, mpeioTBpaIiaoT
HeaBTOPH30BaHHbBIN JOCTYM K ceTh. PYHKLUS «POAUTETHCKOTO KOHTPOJISI» TI03BOJIsIET 3alPeTUTh
TI0/Tb30BaTe/IsIM TIPOCMOTP HeyKeJlaTellbHOT0 KOHTeHTa. Takke 6ecripoBOHOM MapIIpyTH3aTop
802.11g noppep>kvBaeT ctaHzapThl M@poBanuss WEP u WPA.

BbecnipoBogHoii mapiupyTtusaTtop 802.11¢g comepxut ueTbipe nopta Ethernet, nossosstonmmu
TIOJK/TFOUMTh TIepCOHa/IbHbIe KOMITbIOTEPbI, TPUHTEPHI U pyrHe ycrpoiictBa ¢ Ethernet-
UHTepdeicoMm.



XapakTepuCTHKH:

- KomnbtoTep c onepauyonHoit cuctemoit Windows XP SP2 / Windows 2000 SP4 / MAC OS X
(Bep. 10.4/10.3) / Linux u ycraHoBneHHbIM afiaritepoM Ethernet ;

- Internet Explorer 6 wiu Firefox 1.5 miu Bbite
- crangaptel IEEE 802.11g, IEEE 802.11b, IEEE 802.3, IEEE 802.3u

- IMana3oH yacToT: 2.4-2.462 I'T'y,

- 6e3omacHocTh 64/128-6utHOe WEP-1mmMdpoBanue ganHbix, Wi-Fi Protected Access (WPA,
WPA?2)

VUHTEP®ENC WAN

- 1 mopt Ethernet 10/100 M6wut/c gns xDSL/kabenbHOTO coefuHEHUS

- CootBetctBue ctaHaapty 802.3/802.3u

- YnpasyieHue 1otokom 802.3x B peKuMe IOJIHOrO AyIlIeKca

- [Toamep>kka aBTOMaTHUECKOTO COT/IACOBAaHUSI CKOPOCTH M PeXKuMa paboThl

- ITopaepr;kka aBTOMaTUUeCKOro ornpezeneHus nossgpHocty MDI/MDIX

- Tunbl noaxmouenuss WAN: Static I[P, Dynamic IP , PPPoE, L2TP, PPT, DualAccess PPPoE
- MUTaHUe Ha Bxoje: 5 B mocrossHHOro Toka 1.2A, yepe3 BHeIIHUI afianTep MUTAHUA

- moTpediaemMasi MoiHOCTH 4000 MBT

Hacrpoiika poyrepa D-Link Dir-300
Hlar 1. ITogroroBkKa

[Mogknrouaem ofuH KOoHell cuHero Kabessi K mopty LAN 1, 1pyroii KoHel| K ceTeBOM KapTe Ha
KOMIIbIOTepe (TyZa, Ky/la paHblile BThIKa/ICsS Kabesb oT uHTepHeTa). Kabesb MHTEpHeTa
nozksouaeM K mopty WAN (INTERNET). Iogkitouaem nuraHue.



PoyTep ciiemyeT cOpocHTh Ha 3aBO/ICKMe HAaCTPOHKU. [l cOpoca HaCTpOeK Ha 3afiHel raHebKe
yCTPOMCTBA eCTh MajieHbKasi KHOTIOUKA, KOTOPYIO MOXXKHO Ha)kKaTb 3yOOUMCTKOM U KaKUM-
HUOYb OCTPBIM TipeaMeTOM. ITocsie TOro, Kak HaXka/ld, IaiiTe pOyTepy BpeMsi /IJis Tiepe3arpy3Ku
—1-2 MUH.

IITar 2. HacTpoiika KOMIbIOTEPA M BX0/ B NaHe/Ib YIIPaB/IeHUsI

Ha panHOM 3Tarie B HaCTpOiKax CceTeBOro NMOAK/IIOUeHus ceayeT yKas3ath «[lomyuaTs IP agpec
aBTOMaTUYECKU».

TyT ecTb /iBa BapyUaHTa:

1. Ec/m BBI TIOJK/TIOUaeTe poyTep C TIOMOIIBbIO MaTu-Kop/a (CHHUH Kabesib) uepe3 CeTeByro
KapTy, TO B CBOMCTBAX NOJK/IFOUEHMS 110 JIOKAJIbHOU CeTH HY>KHO ykasatb «Ilomyuats IP agpec
aBToMaTtudecku». [Ins storo ugem Ilyck > IlaHesns yripassieHus > CeTeBble ITOK/IHOYEHUS >
TIpaBbIi KUK 110 «[To/IK/TF0UeHue 10 JIOKa/IbHOW» CeTH U BbiOMpaeM «CBOMCTBa» > B CBOMCTBAX
nHTepHeT-nipoToKosia TCP/IP BeicTaBisgeM «llomyuats IP agpec aBToMatruecku» v «lIomyunTtsb
azpec DNS-cepBepa aBTOMaTuuecKu».
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NoOAAEMHMBAET 3TY BOSMOGKHOCTE. B MpoTHBHOM CRYYaE NapaMeTobl 1
IP MoskHD NonyYTe ¥ CETEBDrO 3aMUHNCTPaToDa,

(@) TlonyauTe IP-a0peC a5TOMSTHHECKM!

{7} MomonszoBaTe cnea yowmi IP-apgpec:

[P-aapec | |

Macka noaceTH: | |

(CCHOBHOM WMHE: | |

i@ Monmy4uTe agpec DMNS-Cepeepa SETOMATHHEDKM
—

i) Monons3oeaTe cneayowne aapeca DNS-cepsepas; i

MpearnodmTaensr DHNS-cepeep! | |

AnbTEpHaTHEHEIM DNS-cepesp; | | ]
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HacTpoiiky aHa/IoTMYHBI B Pa3HbIX OIePaiMoOHHBIX cucTeMax, O0yab To Windows XP, Windows
Vista unn Windows 7. DTo ke KacaeTcsi U camoro poyrepa — Bce poyTepsl D-Link ngeHTHuUHBI 1
M03TOMY JJaHHOe PYKOBO/ICTBO 10 HACTPOMKE MOKHO TaKKe MPUMEHUTh U K TAKUM MOJEJIsIM,
kak DIR-320, 400, 100, 615, 650 u 120.

Terneps oTKpbIBaeM Jit000i Opay3ep U B aipecHOM CTpoKe BBOAMM - http://192.168.0.1/, mocne
yero OTKPOeTCs1 OKHO BXO/la B aJMUHUCTPaTUBHbIN paszen poyTepa. B crpoke «User Name»
BBOIMM admin, ctpoky Password ocraBnsiem myctyto. 2Kmem Log In v nonaziaem B aMUHKY
HaCTpOeK poyTepa.

Log in %o the router:

e —
passars | | (]

Ilar 3. HacTpoiika

BBejst ioruH 1 mapoJib (T10J1e Maposisi Mbl OCTaBU/IM MyCThIM) MbI 110T1a/jJaeM Ha T/IaBHYHO
CTpaHUIIy MaHe/! yrpaB/ieHus HACTPOEK poyTepa.



ADVANCED MAINTENANCE

If you are configurng the device for the first time, we recommend that you dick on the Intemet
Connection Setup Wizard button and follow the nstructions on the screen. If you wish to modiy
or configure the davice settings manualy, cick the Manual Intemat Connection Setup button.

INTERNET CONNECTION SETUF WIZARD

If you would Mke to utiize our easy to use Web-based Waard to assist you n connecting your
new D-Link Systems Router to the Intemet, cick on the button below.

et
Connection Setup

Note: Before unching the wizard, please make sure you have folowed al steps outined in the
Quick Instalabion Guide incurded i the package.

MANUAL INTERHET CONNECTION OPTIONS

If wou would lke to configure the Intemet settings of your new D-Link Router manually, then
ciick on the button below.

|| Manual internet Comecton senn |

CBepxy pacriosiaratoTcsi pasziefibl, a cjieBa MeHIO pa3/iesioB.

KopoTko no pasgenam:

Setup - OCHOBHas1 HaCTpPOUKa

Advanced - paciiivipeHHast HaCTpOliKa

Maintenance - BCé, UTO CBsI3aHO C CONPOBOJK/IEHHEM CaMOro poyTepa
Status - Tekyllee I10JI0KeHUe /ie/l B poyTepe.

[Tepen Tem, Kak HauaTh HACTPOUWKY poyTepa U MOJK/ItoueHe K ceTd Kommnanus D-Link
PEeKOMeH/lyeT CMEHUTD TIPOIIMBKY CBOMX YCTPOMCTB Ha Oosiee 0OHOB/IEHHYIO.

CkayaTb NPOIIMBKU MOKHO MO C/eAYIOIIUM aJipecam:

ftp://ftp.dlink.ru/pub/Router/DIR-300/Firmware
ftp:/ftp.dlink.ru/pub/Router/DIR-320/Firmware
ftp://ftp.dlink.ru/pub/Router/DIR-400/Firmware

IIpoimBka aas poyrepa d-link dir 300 Bx v.2.06

s 0O6HOBJIEHMs TIPOILIMBKY HAeM B pa3fes Maintenance > Firmware Update > nanee 0630p,
BbIOMpaeM HeoOX0JUMBIH (aii/ MpoIMBKY U HaxkumaeM Upload.


http://www.spravkapc.ru/index.php?option=com_k2&itemid=12&id=1_82fbf3d7d6b7cbd24a816b6f7233340c&lang=ru&task=download&view=item
ftp://ftp.dlink.ru/pub/router/dir-400/firmware
ftp://ftp.dlink.ru/pub/router/dir-320/firmware
ftp://ftp.dlink.ru/pub/router/dir-300/firmware

ADVANCED | N TENANCE

hatany (anges i he ﬂl!:II'h'EIE ang-dtapared Comectly.

To upgrade hie language pack_ focate the upgrade Fle on the |ocal hard dive iwith he B
Lulten. Once youliaye Tound e file b0 De used, clich Hie Uplead bullon to stail e fang
upgrade

Currant Firmwaro Verskon @ 1.24
Current Rrmware Datz: Fr 17 Jul 2008

Knem 2 muH, oka 6pay3sep He TiepeOPOCHT Hac Ha I7IaBHYIO CTPAHUIy HacTpoek. ITocsie 3Toro
HeoOXoarMO COPOCHUTEL poyTep Ha 3aBO/ICKMe HAaCTPOUMKH. [ljist 3Toro uzem B Maintenance > Save
and Restore > >xmeM Restore Device.

ADVAMCED MAINTENANCE | STATUS

A Ce Ine rauter 15 configured FoU can save e configuration S=mngs 10.a configuration file on yoi
s, drm Your atgo have the oplion 10 1oad configuration sehibos. or rastors Ine faciony default

SAVE AND RESTORE SETTINGS

Save Semings To Local Hard Dine - Saie |
I 06300
Load Setngs From Local Hard Orve g |
Upioad Sedngs
Restora To Factory Defaull Setings W

Clear Language Pack Cb_ll‘i

3.1. Tenepb NPpUCTYNHUM HeIlOCPeACTBEHHO K CaM0i HAaCTPOHKe MOAK/IIOUeHHs poyTepa K
CeTH UHTepHeT.

[nist TOro, UTOOBI MPUCTYTIUTE K HACTPOLKe uieM B paszen Setup > Internet Setup > u
HakuMmaeM kHoriouky Manual Internet Connection Setup. [anee:

Enable Access Point Mode — rajiouky He CTaBUM

My Internet Connection is — BbiOupaem 13 Beinazaromgero crvcka "Russia PPPoE (Dual
Access)"

Hanee aktuBupyetcsi yHKT «Russia PPPOE (DUAL Access)», B KOTOPOM BbICTaBJIsIeEM
C/lefyrolye rapaMeTpsl:

BHuMaHuUe: BCe HaCTPOWKH [IOJDKHBI OBITh Y BaC TPU TIOJK/TFOU€HUH K UHTEPHETY, eC/IU UX HeT,
OTISITh ’Ke, UUTe K TIpoBaiijiepy u TpebyiiTe!

Static IP



CraBuM nepeksitouaTesib Ha Static IP (3aBucUT OT mpoBatifiepa, ec/ivi Bbl He yBepeHbl Kakou y
Bac IP, To mo3BoHUTe U y3HaiiTe);

IP Address — BBoguTe cBoii IP-azipec;
Subnet Mask (Macka no/jceTy) — BBO/IUTe Ballly MacKy TO/ICEeTH;

Gateway (OCHOBHOM 11IJTF03) — yKa3bIBaeTe OCHOBHOM I1UTI03 (HauMHaeTCs 00bIyHO Ha 10 u
noxox Ha IP-azpec);

DNS — BBouTe Bamt DNS;

MAC Address — ocTaBsisieM IyCTbIM (eC/Ti B CeTH TIpoBaiijiepa ecThb nprBsi3ka mo MAC
Address'y, To HaxxuMaeTe kHoTKy Clone MAC Address);

Server IP/Name (VPN) — BBogum azsipec VPN;

PPTP Account (UMs Ionb30BaTeJIs1) — BBOAUTE UM T10J/Ib30BaTes;
PPTP Password — BBoIMTe T1apOJib;

PPTP Confirm Password — noBTopsiete mapoJib;

Maximum Idle Time — 5 mumn;

MTU - octasnsete 1400;

Connect mode select — pexxum ro/ik/r0ueHust K ceTu. TyT UMeIOTCsl HECKOJTbKO BapUaHTOB:
«Always-on» - MocTosiHHOe Mo/iK/ItoueHre; «Connect-on-Demand» — TOJK/TFOUeHHe K CETH T10
HE0OX0/IUMOCTH, T.e. KOT/]a MbI PelLlnM TO/IK/IF0OUUTHCSI K UHT@DHET, pOyTep aBTOMaTHUeCKU
yCTaHOBUT COeJIMHeHuUe, a IPY OTCYTCTBUU B Te€UeHUU YKa3aHHOTO BpeMeHU B «Maximum Idle
Time» oTkmrountcsi; Manual — nogk/royeHre U OTK/TFOUeHHe K CeTH TIPOU3BOJUTCS BDYUHYIO.

o T
INTERNET CONNECTION TYPE

Choose the mode to be used Dy the router ©0 connect to the Intemet.

My Intemet Connection i5: |Russia PPTP [Dual Access) -

RUSSIA PPTP (DUAL ACCESS)

Enter the information provided by your Intemet Service Provider (ISP).

1P Address: | y your ISP}
Subnat Mask : |

Gate

DNS @
P (optional)
MAC Address

Server IP{Mame :

PPTP Account ; MPPE :
PPTP Password LT T
PPTP Confirn Passward @ |[sesesssesy

Maximurn Idle Tema: |5 Minutas

MTU : |1900
Connect mode select ;
Manual @ Connect-on demand

|-Savesatings | [-Den Seve Settiogs



’Kmem Save Settings.

[Tocsie BBIOpAHHBIX HACTPOEK [JO/KHO TIOSIBUTHCS MTOJK/TIOUeHNE K CeTH.
Dynamic IP

CraBuM nepek/ouarenb Ha Dynamic IP

MAC Address — ocTaB/isieM IyCTbIM (eC/Ti B CeTH TIpoBaiijiepa ecTh nprBsi3ka o MAC
Address'y, To HaxxuMaeTe kHOTKy Clone MAC Address);

Server IP/Name (VPN) — BBoaum azsipec VPN;

PPTP Account (UMs onb30BaTeJisl) — BBOAUTE UM T10J/Ib30BaTes;
PPTP Password — BBoMTE NIapOJib;

PPTP Confirm Password — noBTopsiete mapoJib;

Connect mode select — pe)xuM NOJK/TIOYEHUS K CETH Y KaK TOBOPWJIOChH BBILLE TYT UMEIOTCS
HEeCKOJ/IbKO, BADUAHTOB CM. BBILLIE.

[
INTERNET CONNECTION TYPE

Choose the mode to be used by the router to connect to the Intemat.

My Intemat Connection s : | Russa PETP [Dual Access) -

RUSSIA PPTP (DUAL ACCESS)

Enter the information proveded by your Intermet Servce Provider (ISP).

@ Dynamic IP Stanc P
1P addrass ¢ (assigned by your 15P)
Subnet Mask :

Gatewsy :

DS

(optional)
MAC Address :
| Clone MAC Address. |

Server IP/Name :

PPTP Account: MppE [T
PPTP Password @ | eesssesssse

PETE Confirrm Passward ;  essssesnse

w

Maxmmum Ide Time :
MTU : (1400

| Minutes

Connect mode select : =,
Manual ® Connact-on demand

|- Save Sattings | Bon't Save Settngs |

’KmeMm Save Settings.
[Tocnie BBIOpAHHBIX HACTPOEK [JO/KHO TIOSIBUTHCS MOJK/IIOUEHHE K CeTH.

3.2. Hactpoiika 6ecipoBopgHoi cetu — Wi-Fi

UYToOBI MPUCTYMUTDL K HaCTPOLKe OeCrIpOBOIHOM ceTH uzeM B Setup > Wireless Setup 1 >kmem Ha
KOHOMouky «Manual Wireless Connection Setup».



satug your wiraless connaction. You can use the Wiralass Con
fhanualy configura tha connacoon.

nges made i this section will also need to be duplicat
PCs.

|| Wirsess Connection Setup Wizara

Hote: Bafore launchng the wizard, please make sure you have folowad af steps au
Quick Instafistion Gude ieu n tha package.

MANUAL WIRELESS CONVECTION OPTIONS

TF you would le o configure W Ntelner sattings of your new D-Link Rauter mam
thckan the button balow

| iMharial Viirsless Connection Setup

[Tocne 3TOrO MBI ONAZiaeM Ha C/IeAYIOLIYI0 CTPaHMULLy.

[Tepeoiii pa3gen « WI-FIPROTECTEDSETUP» - 3xech jiydliie rajiouKy CHAATh, T.K. He BCe
OecrpoBojAHbBIE aJanTephl MOAJEPKUBAKT TexHomoruto Wi-Fi Protected Setup.

WI-FI PROTECTED SETUP (ALSO CALLED WCH 2.0 IN WINDOWS VISTA)
Enabla x

Current PIN : 81864720
Generate New PIN Reset PIN to Default
Wi-Fi Protected Status : Disabled / Configured

Reset to Unconfigured

Add Wireless Device with WPS

Cnepyroumii paszgen « WIRELESS NETWORK SETTINGS»

[ )
Enable Wireless — ecTecTBeHHO rasoyky Ha/io OCTaBUTh;
°
Wireless Network Name — Baiiie Ha3BaHHe ceTd (110 yMosryaHuto d-link), iMeHHO 3TO
Ha3BaHHe OyJieT oToOpakaTbCsl B CITUCKe ceTel;
[ )
Enable Auto Channel Selection — aBTOBBIOOD KaHasia, TOCTaBUM Tajl0uKy AJist
aBTOMaTHUeCcKoro Bbibopa KaHasa;
°
Wireless Channel — Homep KaHaa;
o
Transmission Rate — 37ech HUUero He MeHsieM, IMyCTb CTOUT 3aBOJZICKasi HACTPOMKa;
o

WMM Enable — Toxe cHSITO, OCTaB/isieM 3aBO/ICKME HACTPOWKY;



Enable Hidden Wireless — ecii mocTaBUTh rajiouky, To ceTb He OyzeT 0ToOpaXkaThCs B
s¢upe. Jlydille ralouKy He CTaBUTh, T.K. He BCe YCTPOMCTBA MOTYT MOJAK/IIOUATHCS K
CKPBITBIM CETSIM.

WIRELESS NETWORK SETTINGS

Enable Wireless: [¥]  Always v | New Schedule

Wireless Network Name :  (_ {Also called the 551D}

Enable Auto Channel Selection ; [V]

Wireless Channel: | &
Transmission Rate: Best (automatic) ~ (Mbit/s)
WMM Enable : [Tl (Wireless Qo5)
Enable Hidden Wireless: [~ (Also called the 55ID Broadcast)

[MepexoauMm K pa3zzeny «Wireless Security Mode». B aTom pa3zene 6yzem HacTpanBaTh
0e30MacHOCTD Halllel CeTH.

WIRELESS SECURITY MODE

Security Mode :  Enable WPA/WPA2 Wireless Security {enhanced) -

Pexomenyetcs BeiOpaTh «Enable WPA/WPA?2 Wireless Security (enhanced)», mocse yero
nosiBUTCS rpada /it BbIbopa HaCTPOEK 3TOro MrpPOBaHUS:

Cipher Type — TKIP;
PSK/EAP - PSK;

Network Key — 31ech ciefyet rnpusymMaTh U BBECTU NapoJib /151 aBTOPU3al[uU B CeTH,
JUTMHA TapoJisi J0/DKHA ObITh 8 CUMBOJIOB U COCTOSITh U3 JIATUHCKUX OYKB U LIUP.

WPA/WPA2

WPA/WPAZ requires stations to use high grade encryption and authentication.

Cipher Type :  AUTO({TKIP/AES) =
PSK /EAP: PSK =

Network Key : EEEEG_—_—
(8~63 ASCII or 64 HEX)

ITocne Bcex BBeJleHHBIX HACTPOEK XMeM «Save Settings».
3.3. Hactpoiika DHCP-cepBepa u 10Ka/IbHOU CeTH

Hnst Hactporiku DHCP-cepBepa uzem B Setup > LAN Setup

Router Settings:



Router IP Address — IP-agpec poyTepa - 192.168.0.1;

Default Subnet Mask — macka moziceT, AaHHBIM MapameTp orpefesisieT Kak [P camoro;
poyTepa, TaK U BCel NO/ICeTH JIOKaIbHOM CeTU. MOXHO OCTaBUTh 3aBO/ICKMe HaCTPOMKH;

Local Domain Name — ocTaBbTe MyCTbIM;
Enable DNS Relay — nocraBbTe rajiouky.

DHCP Server Settings — HacTpoiika DHCP-cepBepa

Enable DHCP Server — roctaBbTe rajiouky, eCid XOTUTe uToObI pOyTep pa3zana BceM

yCTpOMCTBaM afipeca aBTOMaTHUECKH, eC/i )Ke Oy/ieTe HaCTpauBaTh BCe PyKaMy BHYTPU

JIOKaJILHOM CeTH, TO I'a/IOUKY MOXXHO U HEe CTdBUTD;

DHCP IP Address Range - anara3oH pa3fiaBaeMbiX a/[pecOB, MOYKHO OCTaBUTh 3aBO/ICKUe

rapamMeTphl;

DHCP Lease Time - BpeMsi apeH/Ibl BbIJAHHOTO aJipeca;

DHCP Client List - cricok K/IMeHTOB, KOTOpbIe MOTy4YU/Id ajipeca OT Balllero poyTepa.

25 - DHCP Reservation — CryicoK 3ape3epBUPOBaHHbBIX a/ipecoB. JlaHHasi HACTPOiKa Hy>KHa JJis1

TOTO0, YTOOBI HA3HAYNUTH KOHKPETHLIM CETeBLIM KapTaM KOHKDETHBIE aJjpeca CO CBSI3KOM 110
MAC-agpecy.

ROUTER SETTINGS

Use this section to configure the internal network settings of your router. The IP address that
her 0 access the \Web-based manageme

Routar IP Addrass :
Default Subnet Mask ;

Local Domain Name :
Enable DNS Relay ¢ (&

DHCP SERVER SETTINGS

Use this saction to configure the bult-in DHCP server to assign IP address to the computers an
your netwark.

Enable DHCP Server: |
DHCP IP Address Range: (100 | to (138 | (addresses within the LAN subnet)

DHCP Lease Time : [1340 ] {minutes)
DHCP CLIENT LIST
Hast Nama IP Address MAC Agdress Expirad Time

192.168.0.101 00:1F:DF:01:F2:50 22 hr(s) 46 min(s) 40 sec(s)
cB9201c2c44d43b  192.168.0.100 O00:1F:3C:AS5:C6:24  Mever

24 - DHCP RESERVATION

Remaining numaer of cients that can be configured : 23

3.4. HacTpoiika BpeMeHH ¥ BpeMeHHO! 30HbI

st HacTpoliky BpeMeHU U JaThl uzieM B Setup > Time and Date v nepef; HaMu TpU pasfea:



1. Time and Date Configuration — HacTpoiika BpeMeHU 1 BpeMeHHOW 30HbI

Time — rokasbIBaeT TeKylljee BpeMs poyTepa;
Time Zone — BpeMeHHasi 30Ha, MO>KHO BbIOpAaTh CBOIO 30HY;
Enable Daylight Saving — yueT nepexo/ja Ha 3UMHee U JieTHee BpeMs;

Sync/ your computer's time settings — jaHHasi KHOIIOYKA aKTUBU3UPYeTCs TIPU
BBIK/TFOUYEHHOM aBTOMaTH4eCKOW CUHXPOHU3ALUU.

2. Automatic Time and Date Configuration — TyT MO)KHO HaCTPOUTb pOyTep Ha
aBTOMaTUYeCKYI0 CUHXPOHU3ALUI0 C CepBePOM BpeMeHU
Automatically synchronize with D-Link's Internet time server — craBUM rajiouky, ecjiv
)KeJlaéM aBTOMaTHUeCKHA CUHXPOHU3UPOBATHCSI C BDEMEHHBIM CEPBEPOM;

NTP Server Used — Bbibupaem cepBep BpeMeHH.

3. Set the Time and Date Manually — 31ech HacTpariBaeM BpeMst BDY4HYHO. [JaHHBIN MyHKT
JOCTYTIeH TP BLIK/IFOUEHHON aBTOMaTUYeCKOW CUHXPOHHU3aIIUH.

Interme:

[ mﬂ-mm SETUR ADVANCED HMAINTEMANCE | STATUS
B TmeannoAE

The Tima 3nd Date Configusation option alows you to configure, update, and maintan the
cormect trme on the mtemal system dodk. From this secbion you can set the time zone you e o
and sat the NTR (Metwark Time Protacol] Servet. Dayioht Saving canaso be configured o
adiiist the tme when neaded

(- Soun Sapiogn. | [-Dor e Saiogs. |

TIME AND DATE CORFIGURATION

Tme: 02/22/2011 21:03:01

mie Zome ;| (GHT+33:00) Mosoow, S5t Petersburg, volgograd -

Eriabla Dayight Saving &

AUTOMATIC TIME AND DATE CONFIGURATION

4} Aitormaticaly symchronize with DeLnk's Intamet fime-sefved

SET THE TIME AND DATE MANUALLY

Year | Hanth i Dy

Howur = Minute Sagand

| Swvesetongs || [Don'tSave Setsngs

[Tocne Bcex cie/laHHBIX HACTPOEK He 3a0bIBaeM COXpaHSTh HaCTPOMKHU — Save Settings.
Becniposopnoi mapmpyrusaTop cepun N, TL-WR841N

Kparkwii 0030p:



300 M6ur/c — ugeanbHasi CKOPOCTb [Iisl IPU/IOXKEHHH, YYBCTBUTE/BHBIX K pa3pbiBaM
COeJJMHeHUs, HarpumMep, /11 IPOCMOTPa IMOTOKOBOI'O B0 BBICOKOM YeTKOCTH

JIBe aHTeHHBI CyI1[eCTBeHHO IOBBIIIAI0T KAUeCTBO U Ha/le)KHOCTb COeIMHeHUs
bricTpas HacTpoliKa 3alMThl OJHUM Ha)kaTueM KHONKU WPS

KonTposnb rporyckHoM crioco6HocTH 110 [P-afipecam Mo3BoJisieT a/MUHUCTPATOPY
Ha3HauaTh [JOMYCTUMYHO MPOIMYCKHYI0 CIIOCOOHOCTD [/t KaXK/I0T0 KOMITbIOTepa

IMoppepxka IGMP Proxy, pexxuma "moct" 1 802.1Q TAG VLAN pgns IPTV Multicast

\

IIpumeHeHnue

BecnipoBogHO# Mapipytu3atop TL-WR841N — 3To KOMOMHMPOBaHHOE
NIPOBO/IHOE/6eCIIpOBO/IHOE CeTeBOe YCTPOMCTBO, NpeiHa3HauUeHHOe /IJIs UCTI0/Ib30BaHKs B MabIX
Y foMaiHux oucax. Mcnonb3ys texHonoruto 2T2R MIMO, TL-WR841N no3BossieT co3iaTh
CeTh CO CBEPXBBICOKOW CKOPOCTBIO Tiepe/jauu JaHHBIX, 6/1arofjapsi ueMy BO3MOYKeH OHJIaiiH-
IIPOCMOTP BH/I€0 BBICOKOI UETKOCTH, MCII0/Ib30BaHUe [P-TesilepoHMM 1 OH/IalH Urphl 6e3
3a/ilep>KeK U pa3pbIBOB COeZIMHEHUsl. Y CTPOMCTBO BBIMIO/THEHO B CTU/IBHOM KOpITyCe U OCHAILeHO
KHOTIKOM WPS 7151 6pICTpOM yCTaHOBKH 3aiifuThl WPA2.

IToapepxka cra"paaprTa N - yBesilmueHHasi CKOPOCTH Nepe/jauy U /JalbHOCTh CUTHA/Ia

IMogpepkka crangaprta IEEE 802.11n mo3BosisieT ycTaHOBUTE OeCTIpPOBOJHOE COe/IMHEHUE CO
CKOPOCTBIO U JIa/IbHOCTBIO CUrHAJa, YBeJMYeHHBIMU COOTBETCTBEHHO B 15 pa3 U B 5 pa3 B
CpaBHEeHHM C 0OBIUHBIMU yCTPOMCTBaMH Ha 0a3e ctanzapra 11g. ITomumo 3TOTO,
MapHipyTu3aTop obecreurBaeT CKOPOCTh Tepesiauu AaHHbIX 10 300 Mbowut/c.

. . .
kY S, L — v, S,
¢ 0 W TY m Bw
S4Mops 116G 150Mbps 11N 300Mbps 1M

OcobeHHOCTH [JaHHOTO YCTPOMCTBA MO3BOJISIOT YMEHBIINTb KO3()(UIMEeHT MoTepy CUrHasa rmpH
repefiaue ero Ha Jja/ibHUe pacCTOSIHUS U uepe3 MpersiTCTBUS MPU UCTO0Ib30BaHUM B 0HCax U



MHOTOKOMHATHBIX KBapTHpax (Jjake CTeHbI U3 xere300eToHa). Kpome 3Toro, ¢ momorsio
[IAHHOM MOZieNn BbI CMOJKeTe JIerKo HaCTPOUThL OecripoBofjHOe coeiuHeHe Ha 00/IbIIoM
PacCTOSIHUM TaMm, Te OecCubHBI 0ObIUHBIE YCTPOMCTBa Ha Oase ctanfapTa 11g. OTo Takxke
O3HAuaeT, UTO Balll MApLIPYTHU3aTOP 00eCIeunT TaKy CKOPOCTb COeIMHEHUS, TP KOTOPOi
TIPUJIO’KEHUSI C MTHTEHCUBHBIM TPaUKOM (HarpuMmep, OH/IAH-TIPOCMOTP BH/E0 BBICOKOM
YeTKOCTH, 3BOHKHU 110 VIHTepHeTy, Urpbl) OyAyT paboTaTh KauecTBeHHO U 6e3 cboes.

Online Music ﬁ

Cnline Gaming

" ® Fu?crs. T.:ansrer

Online charting —
Video On Demand HD Widea Streaming

Texnonorusst CCA — cTa0u/IbHOCTb 0eCIIPOBO/JHOT0 CHTHA/Ia

Texnonoruss CCA (O1jeHKa JOCTYITHOCTH KaHasia) Mo3BoJIsieT aBTOMaTHUeCKy u3bexartb
KOH(IMKTa KaHaJI0B TIPU Tiepefiaue JaHHbIX, O/1aro/japst 4eMy CyI[eCTBEHHO TTOBBIIIAeTCS
TIPOM3BO/IUTE/THHOCTH Balllero 0eCrpoBOAHOTO COeIUHEHUSI.

Clear Channel Binding Automaticly

BOE = IV \ 7\ I\ T
r_L - - e — - =
/_L— Occupied Channel

Clear Channel

INoapepxka WPA / WPA2 munppoBanus — paciiipeHHble BO3MOXXHOCTH 3aIUThI

Ha ceropnsiiiiauii feHs TexHosioruss WEP yke He siBjisieTcst Harbosiee Hafle)KHOM 3all[UTON ISt
JlaHHBIX, Tepe/laBaeMbIX 110 OecripoBoAHOM cetr. Mapitpytusatop TL-WR841N mnoaep>kviBaeT
TexHosioruu mdposanusit WPA/WPA?2, pa3paboTaHHbIe TPOM3BO/ICTBEHHOM IPYIIIOM
obobepuHenust WI-FI Alliance zy1st moBbIlIeHUs1 YPOBHS 6€30T1aCHOCTH OeCITPOBOAHBIX CETe.

Knonka WPS — 0bicTpast HACTpo#Ka 3auThI

Mapmipytusatop TL-WR1042ND nioazaep>xuBaeT TexHosioruto WI-FI Protected Setup™ (WPS),
KOTOPpasi TI03BOJIsieT MTHOBEHHO YCTAHOBUTD 3allIUTy 0eCripOBOHOM CeTH OAHUM Ha’KaTHeM
kHonku WPS, riocsie uero ajist 6ecripoBo/iHOM ceTu OyZieT aBTOMaTUUeCKH YCTaHOBJIeHa 3all{uTa
WPA2 (bosnee Hafie>kHast TI0 cpaBHeHUIO C mrppoBanreM WEP). OTo He TO/TBKO caMblii



OBICTPBIN CITOCOO YCTaHOBKM 3all[UThI, HO U HarboJiee yA0OHBIM — BaM flaXke He TIOTpeOyeTcs
3allOMHUHATh [1apoib!

IP QoS — KOHTPO0J/Ib MPONYCKHOM CIIOCO0OHOCTH

3arpy3ku BHYTPEHHHUX T0JIb30BaTe/ield 1 0eCropsij0UYHbIN TIPOCMOTP CAWTOB YacCTO 3arpy’KaroT
Bally OeCripoOBOZIHYIO CeTb, MPeMsATCTBYS ee 3 dexTrBHOM paboTe. TL-WR841N noaepxuBaet
dyukmio [P QoS, kotopast obecrieurBaeT oNTUManabHOE U PABHOMEPHOe pacripejiesieHre TI0ToKa
JIAHHBIX /1151 KQKJ0r0 TpUIoyKeHusi. TakiM 06pa3oM, MOYKHO OTPaHUUMTE MeHee Ba)KHbIe
TIPUJIOJKEHUS, TIeperpysKaroliye CeTb.

NO IP QoS

) I 2%

&)
Unfair bandwidth = Ideal bandwidth ~ More bandwidth  Reliable bandwidth

4
allocation allocation for few users for more users

)
)

IMoakar0unI ¥ 3a0b11!

K ycTpoiicTBy rpunaraeTcsi KOMIaKT-AMCK ¢ MactepoM OBICTPOi HACTPOMKH, KOTOPHBIH
TIOMO>KET BaM ILIar 3a I1aroM MPOU3BeCTH HaCTPOUMKY YCTPOUMCTBA, U /la’ke HaCTPOUTD
0ecripoBO/IHYIO CeThb U e€ 3amuTy. JJaHHas yTHU/INTA OUeHb TIPOCTa, U [JayKe HeOollbITHbIe
TI0/Tb30BaTe I CMOTYT 6e3 0COOBIX yCHNI YCTaHOBUTH OeCITPOBOAHOE COeIHEHHE.

Easy Install

1. Insert CD 2, Run Easy Setup Assistant 3. Enjoy!

-( > 3 ’ng

BHemnuni ucTouyHuK nuranua 9B mnoct. Toka / 0,6A

CraHpapThI 0eCIpoBO/JHOM
nepejayM JaHHBIX

[EEE 802.11n, IEEE 802.11g, IEEE 802.11b
AHTeHHa 5abu*?2 cTalmoHapHble BCeHarpaB/ieHHbIe aHTeHHbI
ITapameTpbI 0eCIPOBO/JHOT0 MOAY /IS

JlMana3oH 4acToT 2,4-2,4835 1T

11n: mo 300 M6uT/c (quHaAMHUUeCKast)
CKopocTh nepejauu curiaioB 11g: 1o 54 MouTt/c (quHaMuJeckas)
11b: mo 11 M6wuT/c (ArHaAMHUYeCKas)



®yHKIMU 6eCIIPOBOAHOTO
peXxuma

3amuTa 0ecnpoBo/IHOM CeTH

BecnipoBopHas ceTb

Bxmtounts/OTKIFOUNTE TpaHCsLu, WDS moct, WMM,
CraTucTUKa

64/128/152-bit WEP / WPA / WPA2,WPA-PSK / WPA2-PSK

64/128/152-6utr WEP / WPA / WPA2 WPA-PSK / WPA2-
PSK

B03M0)XHOCTH IPOrpaMMHOro obecriedeHHst

Tun nogkmouenus WAN

DHCP

QoS (nmpuopwuresanus
Tpajuka)

Ilepenanpas/ieHHe IOPTOB
Junavmuueckuit DNS

IIponyck Tpaduka VPN

KonTposs pocryna

CeTeBas 0e30acHOCTL
(firewall)

YupasieHnue

HNunamnueckuyi [P/CraTtnueckuii
[P/PPPoE/PPTP/L2TP/BigPond

Cepgep, Kiment, Crivicok knmveHToB DHCP,
Pesepranus agpecos

WMM, KoHTpoJib 3a POITyCKHOM CIIOCOOHOCTHIO

BupryanbHbiii cepBep, 3arnyck rnoptos, UPnP, DMZ
DynDns, Comexe, NO-IP
PPTP, L2TP, IPSec (ESP Head)

PO,E[I/ITEIIBCKI/Iﬁ KOHTPO/Ib, JIOKa/IbHbBIM KOHTPO/JIb, CITMCOK
Y3J/I0B, paCliMCaHKWEe OOCTYIIa, YIIPpdBJI€HHWE ITPAaBHU/IdaMHA

DoS, SPI 6panamaysp

®unpTpauusd no IP agpecam/ @unsrparus no MAC agpecam /
PUNbTp JOMEHOB

ITpussska IP u MAC azpecos

KoHntposs gocryna
YmnpasiieHue Ha MecTe
Y paneHHoe yrnpasieHUe



CucreMHbIe TPe0OBaHUS Microsoft® Windows® 98SE, NT, 2000, XP, Vista™ umu
Windows 7, MAC® OS, NetWare®, UNIX® umu Linux

IMoakrouenue TP-Link TL-WR841N
1. IlpuHec/1u poyTep 0MOii, WM B ofuc.

2. IToak/Ir0UaEeM poyTep K KOMIIBIOTEpY.

3 [lopkmouaeM K poyTepy NUTaHKeE U BK/IFOYaeM ero B PO3eTKy. 3aTeM MOJK/IYaeM B CHHee
rae3no WAN uHTtepHet Kabenb. B poyrepe TP-Link TL-WR841N ectb 4 LAN nopra, 3T0
3HAUUT, YTO MOXKHO TOJK/TIOUUTE 4 KOMITbIOTEpa 10 ceTeBoMy Kabestto. Coe/ivHsieM KOMITbIOTEp
C POYTepOM C MOMOIIIbI0 Kaberist, KOTOPBIi HAeT B KOMILIEKTe.

KHomk# 1 pasbeMsl.

1. KHormKa BK/IHOUeHUS/BBIK/TFOUEHUSI.
2. Kabesnsb anekTpoceT.
3. Pasvem WAN, /19 NOAK/IFOUEHUS] UHTEpHeTA.

4. Pa3zvem LAN a5t moAK/IIOUeHNsI POyTepa K KOMITbIOTEPY TI0 CeTeBOMY KabeJtro.

v

Bxntouenue dynkimm QSS.
6. Kxomka jy1s1 cOpoca HaCTPOEK poyTepa.


http://f1comp.ru/wp-content/uploads/2012/08/imag0977.jpg
http://f1comp.ru/wp-content/uploads/2012/08/imag0994.jpg

Hacrpoiika poyrepa TP-Link TL-WR841N

[enaem cOpoc HAaCTpOEK.

17151 HaCTpOMKKU poyTepa OTKpbiBaeM Jitoboii bpay3sep, U B agpecHol cTpoke mnuiiem 192.168.0.1.
[TosiBUTCSI OKHO, B KOTOPOM HY’KHO BBECTHU JIOTMH U MapoJib Ji/1s1 IO0CTyIa K HaCTpOMKaM poyTepa.
ITo ymonuanuto norvH — admin 1 naposis — admin.

CooBuyeHne TP-LINK Wireless N Router WRB41M

Wmn nonezoeatens: | admin ot

Mapone:  eeees

Mapone ByAET NEpeaan HESZWNMGPOBAHHEIM

CoxpaHuTe naponk Otnpasnte ” Otmena

IToriagaeM Ha CTpaHULy HACTPOMKMU.

[Magaiite /151 Hayasa 06HOBUM MpoiyBKy Ha HamieM TP-Link TL-WR841N. [Ins 3Toro ee
CHauasa Hy>KHO cKayaTb C caiTa tp-linkru.com. Haxoaum [ij1s1 Haltieil MoZieniv M CKauviBaeM
NOC/IeJHIOIO Bepcuto. PasapxuBrpyeM (aiisl MPOIIMBKY Ha KOMIIBIOTEP U BO3BpalljaeMcsl K
HaCTpoliKe.

3axoaum B MeHIO «System Tools» u BeibrpaeM «Firmware Upgrade». 3ateM Ha)kKumMaeM
«00630p», BeIOMpaeM CKauaHHBINM Hamu (aiin 1 HaxkumaeM «Upgrade». XKziem noka poyrep
0OHOBUT MPOIIMBKY U TIeperpy3uTCs.
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Status

Quick Setup

Firmware Upgrade

ass

Network

File: Ob3op... |
Wireless e
DheR Firmware Version: 3137 Build 110820 Rel 558450
Hardware Version:  WRB41NVEAT 00000000
Forwarding
__Upgrade | \
IP & MAC Binding ‘\

Dynamic DNS
System Tools

-Time Setings =

- Diagnostic

Factory Defaults
- Backup & Restore
- Reboot
- Password
- System Log

- Statistics

[Tpomomkaem HacTpoKKy. [laBaiiTe TOMeHsieM JIOTHH U [aposib [J1s1 BXO/la B HACTPOMKU poyTepa.

3axouM Ha BKIaJKy «System Tools», a 3aTeM «Password». 3aro/HsieM Bce MoJisi U HaXKUMaeM
«Save».

DHCP Old User Name:
Forwarding Old Password:
Security
Parental Control New User Name:

Access Control New Password:
Advanced Routing

Confirm New Password:
Bandwidth Control

IP & MAC Binding

Save | [ ClearAll
Dynamic DNS

System Tools
-Time Settings

- Diagnostic

- Firmware Upgrade
- Factory Defaults

- Backup & Restore
- Reboot

- System Log

- Statistics

Hacrpotiika untepHera Ha TP-Link TL-WR841N

3axonum B «Network» 1 « WAN». 3neck Hy>KHO BbIOpaTh THIT ceTH. Ecti He 3HaeTe 4To
MOCTaBUTh, TO MO3BOHUTE U CIIPOCUTE Y CBOEro IMpoBaliZiepa. MoxkeTe ellle TOCMOTPEeThb
MoIpOOHYIO CTaThIO 10 HATCPOMKE MapILIpyTH3aTopa Ha paboTy C mpoBaizepom

— http://f1comp.ru/internet/bez-dostupa-k-internetu-reshaem-glavnuyu-prichinu-nastraivaem-
wi-fi-router-na-rabotu-s-provajderom/
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Status

Quick Setup

Qss

Network
WAN Connection Type:

N

Bridge 1P Address:
- MAC Clone Subnet Mask:
Wireless Default Gateway:

MTU Size (in bytes):

a

Dynamic IP + [ Detect |
176.8.92.140 \
255255.254.0
176.8.93.254
Renew Release
1500 | (The defaultis 1500, do not change unless necessary.)

Use These DNS Servers.
193.41.60.8

Primary DNS:
Secondary DNS: 193.41.60.9 (Oplional)
IP & MAC Binding
Dynamic DNS
Host Name: TL-WR841N

System Tools

[7] GetIP with Unicast DHCP (tis usually not required.)

»

Save |

Haxumaem «Save» nBUraeMcs gasbliie. 37ech ke nepexoauM Ha BKaaaky «MAC Clone»
HaxnuMaeM KHOTOUKY «Clone MAC Address» u «Save».

Status
Ha
Qss
Network

-WAN

WAN MAC Address: 00-1D-92-01-A0-81 Restore Factory MAC |
-LAN

Your PC's MAC Address: 00-1D-92-01-A0-81 Clone MAC Address
- Bridge

Wireless

DHCP

Forwarding

Security

Hacrpoiika Wi-Fi cern Ha TP-Link TL-WR841N

Npem Ha Bkinagky «Wireless» 1 HacTparBaeM criefytoiiue rnapamerpsl. B nose «Wireless
Network Name» nporuiiete Ha3BaHue cBoedd Wi-Fi cetu. UyTh Hike MOXXKHO BbIOpaTh perioH
r/le Bbl JKUBeTe.

Quick Setup

Wireless Settings

Qss
Network =
/ Wireless Network Name: ZWER (Also called the SSID)
Wireless
oy Region: Ukraine -
Wi ngs
= ‘Warning: Ensure you selecta cuwedc’ﬁﬂﬂn&gﬂ:ﬂm local law.
Wireless Security Incorrect settings may cause interferen:
- Wireless MAC Filtering
Wireless Advanced Channel: Auto -
- Wireless Statistics Mode: 7 bgn mixed <]
DHCP Channel Width: Auto -
Forwarding Max Tx Rate: 300Mbps =

] Enable Wireless Router Radio
[¥] Enable SSID Broadcast

\J Enable WDS Bridging
T e

Bandwidth Control

IP & MAC Binding

Dynamic DNS

System Tools

He 3abbiBaeM HaXkaThb «Save» U repexo/uM Ha BKIafIKy «Wireless Security». Oto camast
TJlaBHasi CTPAHMLIA, HAa Hell MbI HACTPOMM TlapaMeTphl Oe3omacHocTH Hateld Wi-Fi cetu.
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© Disable Security

WEP
Type:  Automatic -
WEPKeyFormat  Hexadecimal

Key Selected  WEP Key (Password) Key Type
Key 1 @ Disabled -
Key2 Disabled =
Key3 Disabled =
Key Disabied -

. WPA/WPA2 - Enterprise
Version:  Automatic -
Encryption:  Automatic
Radius Server IP;
Radius Port: 1812 |(1-65535, 0 stands for datault port 1812)

Radius Password:

GroupKey Update Period: |0 (in second, minimum is 30, 0 means o update)
's WPAWPAZ - Personal{Recommended) ‘/
Version: WPAZPSK -
Encryption:  TKIP v

PSK Password: -
/ (You can enter ASGII characters etween 8 and 63 of Hexadecimal characters between 8 ana 64 )

Group Key Update Period: 0 Seconds (Keep it defaultf you are not s 30,0 means no update)

we commend using the TKIP encryption if the
802.11n mode due fo-ihe fact that TKIP is not supporte

N
Tsave

BricTaBnisieM Bce Kak Ha cKpyHIIOTe BbIlle. B none PSK Password npuiymbiBaeM 1 BITUCbIBaeM
T1apoJib, KOTOPBIH OYZIeT MCIT0/Ib30BaThCs /15 TIOAK/IOUeHHs K Baiielt Wi-Fi cetn.

CoxpaHsieM Hallli HACTPOMKHK KHOMKOW «Save». HacTpoiika 3aKkOHYeHa, laBaiiTe Terepb
repe3arpy3um Halll poyTtep. /1711 3Toro rnepexoiuM Ha BKIaAKy «System Tools», a 3aTem
«Reboot». Haxkumaem Ha kKHOTIKY «Reboot» u moaTBepkaem repe3arpysKy.

Status

Quick Setup

Qss

Hetwork
Wireless

DHCP

Forwarding
Security

Parental Control
Access Control
Advanced Routing
Bandwidth Control
IP & MAC Binding
Dynamic DNS
System Tools

- Time Settings

- Diagnostic

- Firmware Upgrade

- Factory Defaults
-Backup & Restore
- Reboot

- Password

- System Log

- Statistics

Click this button to reboot the device

Reboot

BHAaHI/lﬂ AJIA MIPAKTHYECKOI'o 3aHATHA:

1. Harmcatp a/nropuT™MBel TIOAK/IFOYEHUs] 1 HACTPOWKHY OecrpoBoiHBIX MapiipyTu3aTtopoB DIR-

300 u TL-WR841N.

2. Cpenath CpaBHUTE/IbHBIN aHa/IU3 JAHHBIX aITOPUTMOB.

3. OTBeTUTH Ha KOHTPOJIbHbIE BOIIPOCHI
KoHTpo/ibHBIE BONIPOCHI

1. K kakuM ceTsiM (110 Ha3HAUeHHI0) OTHOCATCS ceTh Wi — Fi?

2. K kakum ceTtsiM (110 Ha3HaueHUI0) oTHocATCs ceTn Wi MAX?
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3. Kakou TexHonoruu nocesgeH cravgapt [EEE 802.117
4. Kakou TexHosiornu nocssieH craHgapt IEEE 802.167
5. YacToTHbIN fuana3oH TexHosoruu Wi MAX:

6. HazHaueHue 6eCripoBO/{HBIX MapILIPyTH3aTOPOB?



