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OVUOAKTUHMECKWUIA NMNAH

MepudepuiiHoe obopynosaHne IBM. VicTopusa passutus nepudepuitHoro
obopynoBaHusa. NHTepdelicbl BBOOa-BbiBoAa. [MapannenbHblii nHTepdeic.
MocnepoBatenbHbli MHTEpdenc. YcTtponcTea Beoga nHbopmaunm. Knasmatypa.
Manunynatopel kypcopa. CkaHepsbl. 'padunyeckne nnaHweTbl. CEHCOPHbIE 3KPaHBbI.
BHewHne 3anomuHatowme yctponctea. NHTepdencbl BHELIHUX 3anOMUHaKOWMX
yCTPOMCTB. [NpuHUUnbl XpaHeHnsa nipopmaumm. Hocutenn nidopmaumn. NpuHUMNbI
MarHuUTHOM 3anucu. Buabl MarHUTHbIX HOcuTenen nHdopmaumu. Hakonutenn Ha
MarHMTHOW NeHTe. HakonuTenn Ha MarHUTHbIX AMckax. Hakonutenu Ha rnbkmx
MarHmUTHbIX ANCKax. Tunbl TMOKMX AUCKET. HakonuTenn Ha XeCTKUX MarHUTHbIX ONCKaX.
Hakonutenu Ha CMEeHHbIX XeCcTKMX anckax. Hakonutenun Ha guckosbix maccuBax RAID.
Hakonutenn Ha onTtumdyeckux auckax. Hakonutenu CD-ROM, CD-WORM.
[MepesanucbiBaeMble ONTUHECKME OMCKU. HakonnTeny Ha MarHUTOONTUYECKMX ONCKAX.
YcTporictBa BbiBOAa nHPopmaumm. MoHuTopbl. Bugbl MOHUTOPOB. XapakTepucTmkm
MOHUTOPOB. MpuHUMNbl GOPMUPOBAHUA U30OPaAXEHUSA HA 9KpaHE MOHUTOpA.
BunoeokoHTponnepsbl. MpuHTepbl. Tunbl npuHTepoB. Cnocobbl pervctpauunmn
nHpopmaumm Ha BymaxkHoM HocuTene. Mnotrepbl. O6opynoBaHne MHGOPMALIMOHHO-
BblYMCUTENBHbIX ceTen. Cpeacrtea TenekoMMyHuKaumi. JluHum ceasn. MogemHoe
obopynoBaHue. TexHunyeckme cpencrtea MynbTuMeamna. YcTtponctea obecrnedveHus
3BYKOBbIX TEXHONOrMN. YCTponcTea obecneyeHns BUOEOTEXHONOMNM. YCTPOCTBa
aBTOMaTukM. N3meputenbHble npeobpasoBatenu (gatyinku). NcnonHuTenbHble
ycTpoiictea. ConpsixxeHne yCTpOMCTB aBToMaTukn ¢ ABM.
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NEPEYEHb YMEHUW

Ne Ymenus Anroput™sl
/i
1 2 3

1 Beibop BHemHero ycr-
policTBa AN mepco-
HaJIBHOTO KOMITBIOTEPA.

1. VsacHUTB, KaKUMH TIOTPEOUTENHCKUMH CBOMCT-
BaMH JOJDKHO oOnanmate BY. U3kickars mokymeH-
TaINIO C TEXHUYECKUMH XapaKTEePUCTHKAMH TaKHX
BY.

2. Uzyunts nHTEp]EHCHBIC BO3MOKXHOCTH BaIlIETO
IIK B oTHOMmIEHNH noAkIoueHus BY :

- THI CHUCTEMHOW IIMHBI, HaJIMYUE CBOOOIHBIX
THE3]] paCIIHpPeHHUs;

- HaIMYME M TUN CBOOOJHBIX IOPTOB BBOAA-
BBIBOJIa U KOHCTPYKIIUIO UX Pa3beMOB;

- tun wuHrepdeiica B3V, Hammume cBOOOIHBIX
Pa3beMOB;

- HUIN9HE CBOOOIHBIX PA3bEMOB 3/1I.

Onpenenuts Kpyr BY, coBMECTHMBIX 1O WHTEp-
¢eiicy ¢ pammm [1K.

3. BbuicHHTH THIIOpa3Mep CBOOOIHBIX MECT IJIA
ycraHoBkU BY B cucremHoM 6110ke. OCTaBUTH IS
paccMOTpEeHHUsl TOJIBKO COOTBETCTBYIOIIME BY.

4. Beiopate BY ¢ Hanbonee mpuBiekarenbHBIMA
JUIs Bac O3CTETUYECKUMH U 3SPrOHOMHUYECKHMU
CBOWCTBaMHU.

5. INogoGpate k BY koHTposutep, mo3BOISIOMNI
peann3oBaTth Bce (PYHKIHMOHATHHBIC BO3MOKHOCTH
BY.

6. BriOpars ¢upmy-nponsBoauTens U (UPMY-
[IPOAABILIA C XOPOILEN penyTalueil.

2 TlopkmroueHue

BHCIII-

HEro yCTpOWCTBAa K

MEPCOHATEHOMY
IBIOTEDY.

KOM-

1. IByunTh TEXHHYECKYIO TOKyMEHTAIMio Ha BY
U €ro KOHTpoJuIep. YOeaUThCA B HATMYUH JUCKET
¢ JpailiBepaMu, COCAMHHUTENbHBIX Kalened, Kpe-
MEKHBIX 3JIEMEHTOB, KapTPHJUKEH U T. 1.

2. V3yuntp nHTEpQericCHbIE BO3MOXKHOCTH BaIlero
IK no anroputmy ymenust Nel.

3. YcraHoBuTh Tpebyemyro KoHpurypanuoo B BY
U Ha IUIaTe KOHTPOJUIEPA C TIOMOIIBIO ITEPEMBIUEK,
MEpPEeKJIFoYaTeNneil M T.II. B COOTBETCTBUH C JOKY-
MEHTaluel 1 HEOOXOAUMBIMU BaM XapaKTepUCTHU-
KaMH.

CoBpeMeHHbIin 'ymaHuTapHblii YHuBepcutet
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4. Orxmouuts IIK ot cetn. Ompenenuts MecTo
ycTaHOBKH BY ¢ TOUkM 3peHHs €ro yCTOM4YMBOCTH
U ynobcrBa paborsl ¢ HuM. Ecnin BY BerpanBae-
MO€, YCTaHOBUTb €r0 B CBOOO/IHBII OTCEK CHCTEM-
HOro 0JIOKa U 3aKPEITUTh.

5. IoaxmounTs nH(GOpPMAaMOHHBIE Kabenu | Mpo-
BOJIa IMTAHUSI.

[IpoBepurs pabory BY B aBTOHOMHOM pexmme,
€CIIM OH IIPELyCMOTPEH.

6. BxmouuTs [1K, 3arpy3urs apaiisep BY, BHecTn
HEeoOXOMMblE M3MEHEHHUS! B HACTPOWKY OIlepariy-
oHHOM cuctemsl. IIporectupoBats BY ¢ momo-
IIBI0 YTHJINT JJUarHOCTUKH.

JelicTBus mpu oTKase
BHEIIHETO YCTPOICTBA.

1. TIpuHsB MepHl MO COXpPaHEHHIO MH(OPMALHH,
TPaMOTHO N€pe3arpy3uTh KOMIIBIOTEP.

2. Bemmounts [IK 1 BY.

[IpoBepuTs HaNMMYKE W MPABMIIBHOCTH ITTOKITIOYE-
Hust BY 1o mHTepeliCHBIM MIIHAM U TUTAHHIO.

3. YOenuTscst B NMPaBIIEHOM IIOJIOXKEHHH IIepe-
KH}O‘IaTeHCﬁ, NEPEMBIYEK U T. 1., B HAJIUYNHU Kap-
TpUIKeH, Oymaru, B OTCYTCTBHHU TPSA3HU U IOCTO-
ponnux npeameroB B BY. Ilposeputs BY B aBro-
HOMHOM PEXHUME.

4. BKIIOYNTh KOMIIBIOTEP, YOEIUTHCS B TPABHIIb-
HOW HACTpPOIKE MapaMeTpoB ONEPaLMOHHOM cuc-
TeMBbI, B HAIM4YMK Apaiisepa BY. [IporectupoBars
BY.

5. IMoxkmtounts BY K 3aBenomo mucnpasHomy [1K
u ipoBeputh BY B paborte.

6. 3amenuts BY u mpoBeputh ero B padore. He-
ucnpasHoe BY oTnaTh B peMOHT.

CoBpeMeHHbIin NymaHuTapHblii YHUBepcuTeT
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TemaTtnueckuini o630p*
1. UICTOPUSA PA3BUTUA NEPUDEPUAHOIO OBOPYJOBAHUA 3BM

Ha nyTn pa3snTtnsg aneKTPOHHOW BbIHUCIINTENBHOMN TEXHUKN (HA4YMHas C cepeauHbl
40-x rr.) MOXHO BbIAENUTb YeTblpe MokoseHus SBM, oTAn4alowmxcs 31eMeHTHOMN
623014, GYHKLUMOHAIbHO—/IOrMYEeCcKor opraHmM3aumen, KOHCTPYKTUBHO-TEXHOIOMMYECKNM
VCMOJIHEHNEM, TEXHNYECKUMN U SKCMJTyaTaUMOHHBIMU XapakTePUCTUKAMKU, CTEMNEHBIO
[ocTyna nonb3osartenen k 9BM.

B0O3MOXHOCTb yNnyylleHUs TEXHUKO-3KOHOMMUYECKMX noka3aTeneir 3BM B
3HAYUTENIbHOW CTENEHU 3aBUCUT OT 3JIEMEHTOB, UCMNOJNb3YEMbIX A1 MOCTPOEHUS UX
9NEKTPOHHbIX CXxeM. Mo3ToOMy nMpm paccMOTpPeHUM 3TanoB passutua IBM kaxpoe
nokoneHne 06bIYHO B MEPBYIO O4EPEdb XapakTepMU3yeTcs NCMOJIb3YEMON 31EMEHTHOM
6a3oli.

OCHOBHbIM aKTUBHbIM 37eMeHTOM OBM nepBOro nokoneHus sgpnsnackb
9MEeKTPOHHAs namna. TunuyHaga BblYMCAnTENbHAS MallnHa aton apbl QHVNAK copepxana
18 000 namn, noTpebnsna MOLLHOCTb 0Koso 25 KBT 1 3aHMMana npocTpaHCTBO C A0M
cpenHux padmepoB. OCTaNbHbIMN KOMMOHEHTAMU MaLUWHbI ObIn 0ObIYHBIE PE3UNCTOPSI,
KOHOEeHCcaTopbl, TpaHchopmaTopsbl. 18 NOCTPOEeHWst ONepaTUBHOM NaMAT C CepeanHbl
50-x rr. Ha4Yann NPUMEHATLCS cneunanbHO pa3paboTaHHble A1 9TOW LLeNN SNIEMEHTbI
— (deppuToBbIE CEPAEYHUKN C MPAMOYroJsibHOM NeTnen rucrepesmca. B kayecTtse
YCTPOMCTB BBOOA-BbIBOAA CHa4Yana MCNonb3oBanacb CTaHAapTHas TenerpadHas
annapatypa: TeneTannbl, IeHTO4YHble nepdopaTopbl, TPAHCMUTTEPLI, annapaTtypa
CYETHO-NepdOpPaLMOHHbIX MaLLIVH, a 3aTeM crneumanbHo ansg ABM 6biiv pa3paboTaHbl
3NEeKTPOMEXaHNYECKME 3aNOMUHAIOLLME YCTPOMCTBA HA MArHUTHbIX IEHTax, MarHUTHbIX
6apabaHax, MarHUTHbIX AMCKax U ObiIcTpomencTByoWme andaBUTHO-UNDPOBLIE
neyataioLme yCTponcTea.

Takve BHeLIHMEe YCTPOWCTBA MMENU 3Ha4yuTesbHble pasMepbl, NoTpebnanu
60nbLUYIO MOLHOCTb, UMENIN CPABHUTENBHO Masioe ObICTPOAENCTBME, Masylo EMKOCTb
namMaTu, OblIN LYMHBIMU U HEHAOEXHbIMU.

BmecTe ¢ TeM B nepBOM rnokosieHn 3BM 6binn 3anoxeHbl OCHOBbI JIOMMYECKOro
NOCTPOEHUS BblYUCANTENbHbLIX MAalWWH U NPOAEMOHCTPUPOBAHbI BO3MOXHOCTHU
LUMODPOBONA BbIYNCINTENBHON TEXHUKN.

MosiBneHne BTOporo nokoneHnss 9BM Obifio BbI3BAHO CO34aHVEM U LLUMPOKUM
NPOM3BOACTBOM TPaH3UCTOPOB. YMEHbLUEHNE pPa3MepoB A0 HECKOJIbKUX OO0JbLUINX
wkadoB 1, caMmoe rnaBHOe, 3HAYUTENIbHOE CHUXEHWE CTOMMOCTU 0OYyCNoBUIU
npakTu4yeckoe npumMeHeHre 3BM B koMMepYecKkmx NPeanpuaTmaX, Takmx, kak GaHkm
1 CTpaxoBble KOMMNaHuu. MNMoBbicunack HAAEXHOCTb 3/IEKTPOMEXAHUYECKNX YCTPONCTB
BBOOA-BbIBOAA, YAEJIbHbIA BEC KOTOPbLIX YBENYUIICS.

Camblli HacToAWMIA ByM BO3HUK B Havane 70-x rr. B CBA3M C MOSIBJIEHNEM
MUHNATIOPHBIX 3NIEKTPOHHbIX YCTPOWCTB, Ha3blBAEMbIX MHTErpasbHbIMU Cxemamu. Ha
MX OCHOBE CTPOMSIOCbL TpeTbe nokoseHne OBM. NHTerpanbHags mMukpocxema
npencrtaBnaet coOOM 3aKOHYEHHbI NOTMYeCKknUin GYHKLMOHANbHbLIA ONOK,
COOTBETCTBYIOLLNIM AOCTATOYHO C/IOXHOW TPaH3UCTOPHOW cxeme. B malumHax TpeTbero
NMOKOJIEHUS 3HAYUTENbHO PaCLUMPUICA HABOP Pa3NIMYHbIX NEKTPOMEXAHUYECKMX
YCTPOWCTB A9 BBOAA W BbiBOAA MHPOPMauun. PassButme 3TUX YCTPOMUCTB HOCUT
9BOJIIOLMOHHBIV XapakTep: UX XapakTEPUCTUKN YNy4LLAIOTCA ropa3fo MeasieHHeE, Yem
XapakTepPUCTUKM 3NIEKTPOHHOIro 060pyAOBaHNS.

[nsa malmnH 4eTBepToro nokoneHmsa (KoHew, 70-X rr.) XxapakTepHO MPUMEHEHME
60NbLWNX NHTErpanbHbix cxem — BUC. Bbicokas cTeneHb nHTerpauun cnocobcTeyeT
YBEJINYEHUIO MJIOTHOCTU KOMIMOHOBKW 3JIEKTPOHHOM annapatypbl, B TOM 4uUCJie U

* )KMpHbIM WPUPTOM BbiAENEHbI HOBbIE MOHATUSA, KOTOPblIE HEOOXOAMMO YCBOUTbL. 3HAHNE 3TUX NMOHATUI
OyZeT NpoBepsTbCA NPU TECTUPOBAHUN.

CoBpeMeHHbI ['ymMaHuTapHblii YHUBepcuteT
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BHELLHMX YCTPOWCTB, MOBLILIEHNIO €€ HALEXHOCTU U ObICTPOLAENCTBUSA, CHUXXEHUIO
ctonmocTn. OTYETAMBO NPOSBASIETCH TeHAEHUMS K yHudukaunm 3BM, cospaHuio
MaLUVH, NPeacTaBnsiowmx cCo00i eauHyio CUCTEMY.

C nosiBneHMemMm MMKPOMNPOLECCOPOB Ha4yan pas3BMBATbCH HOBbIA Kiacc
BbIYMCNIUTENBbHBIX MaWWH — MUKPOIBM. Haunbonee WMpOKO pacnpoCTpaHeHHbIn
NpeacTaBUTENb 3TOMO Kilacca — NEPCOHANbHbIN KOMMbIOTEP.

Bce ycTtporictea OBM penartca Ha ueHTpanbHble 1 nepudepuinHble. B coctas
LLEHTPaIbHbIX YCTPONCTB BXOAAT: LEHTPasIbHbIM NPOLECCOop, OCHOBHAsA NamMsaTb U Paf,
OOMOJNIHUTENbHBLIX Y3/10B, BbIMONHAKOWMX CNYXeOHble DYHKUUU: KOHTPONNEP
npepbIBaHM, TaiMepP WU KOHTPOEP NPSMOro Aoctyna Kk namatn. NMepudepuitHoe
YCTPOMCTBO — YCTPOWCTBO, KOHCTPYKTMBHO OTAE/IEHHOE OT OCHOBHOro 6noka 3BM
(LeHTpanbHbIX YCTPOMCTB), UMelolLee COOCTBEHHOE YrpaBieHue 1 BbiMoJHaoLWee
3anpochkl LIeHTpasibHOro npoueccopa 6e3 ero BMeLLaTenscTsa. AT YCTPOMCTBA AENATCS
Ha OBa B1A: BHELLHME 3anoMuHaioLpme yctpoictea (B3Y) n yctporicTea BBOAA-BbIBOAA.

K B3Y oTHOCATCHA pas3fnuyHble Hakonutenu MHopMaLum Ha MarHUTHbIX,
OMNTUYECKUX U MArHUTOOMNTUYECKMX HOCUTENSX, K YyCTPOMCTBAM BBOAA-BbIBOO4A —
KnaBuaTypa, AMCcnaen, NpuHTep, “mbilwb”, CKkaHep 1 ap.

TepmuH “nepudepuninHoe ycTpomcTBo” noseunics B 60-x Ir., koraa LeHTpanbHas
YyacTb OBM pasmelanacb B OTAENbHON CTOMKE, K KOTOPOW NMOCPeACTBOM kabenei
NOAK/IOYaNUCh OCTallbHblE YCTPOWCTBaA. B HacTosilee BpeMS MHOrMe ycTpomcTea
BbIMOJIHAOTCS B OAHOM KOPMyCe C LLeHTPANbHOM YaCTbl0 MALUVHbI, HO MNO-MPEXHEMY
Ha3blBalOTCSA NEPUGEPUNHBIMU.

2. UHTEP®ENCHI BBOOA-BbIBOAA 39BM

UHTepdeiicom Ha3bIBaeTCst COBOKYMHOCTb CPEACTB U NpaBuil, 06ecneynBaioLLmx
norunyeckoe mnu Gpusmyeckoe B3aMMOLENCTBUE YCTPOMUCTB U / UAX Nporpamm
BbIYUCIINTESNIBHOM CUCTEMbI. B3anMoaencTeme oCyLLEeCTBNFETCH C MOMOLLbIO CUIHAOB,
nepegaBaeMbIX MOCPEACTBOM 3NEKTPUYECKUX (M ONTUYECKUX) Lenen, HadblBaeMblX
JIMHNAMU NHTepdenca; COBOKYNMHOCTb JIMHWUIA, CrPYNMMPOBaHHBIX M0 PYHKLUNOHAIBHOMY
Ha3Ha4YeHM0, NMPUHATO Ha3biBaTb WKMHOMW MHTepdenca. YHnbukaumsa npasun
B3aMMOOECTBUA HanpaeneHa Ha obecnedyeHne MHPOPMALMOHHOW, 3NeKTPUYECKON
1 KOHCTPYKTMBHOMW COBMECTUMOCTU; UMEHHO YHUdUKaLMS 1 CTaHgapTMU3aums nexar B
OCHOBE MOCTPOEHUSA NHTEPdENCOB .

MHpopmaumMoHHas COBMECTUMOCTb AOCTUraeTCcs 3a CYeT eauHbIX TpeboBaHNA,
npenbaBageMblX K CTPYKTYpe M COCTaBy NMHUNA mnHTepdeinca, anroputMmam
B3aMMOeNCcTBMS, cnocobam KoAMpoBaHMS 1 dopmaTtaM OaHHbIX, YNPaBAsiowen u
afpecHoOn nHdopMaLnmn, BPEMEHHBLIM COOTHOLLEHUSAM MEXAY CUrHanamu.

OnekTpuyeckas COBMECTMMOCTb O3HA4YaeT COrnacoBaHHOCTb NMapameTpoB
3NEeKTPUYECKNX UM ONTUYECKMX CUrHaNOB, MepenaBaeMbix Cpenon mHrepdenca,
COOTBETCTBME NOMMYECKMUX COCTOAHUN YPOBHAM CUFHANOB; 9neKTpuyeckas
COBMECTUMOCTb onpeaenseT TpeboBaHus K Harpy304HO CNOCOOHOCTU KOMMOHEHTOB
1 XapakTePUCTUKAM MCMOSIb3yeMbIX JIMHUI Nepefayu (4nvHa, 4onycTuMaga akTuBHaga u
peakTuBHas Harpyska, NnopsiaoK NoAKIOYEeHNS CUCTEM COMrNacoBaHUA U T. 4.) .

KOHCTpYyKTMBHasi COBMECTUMOCTb O3HayaeT BO3MOXHOCTb MEXaHWU4YeCKoro
COEAVHEHNST NEKTPUYECKMX Lienen, a NHOrga n MexaHMyeCckom 3aMeHbl HEKOTOPbIX
ONOKOB; 3TOT BUA, COBMECTMMOCTM 0BeCnednBaeTcs CTaHaapTM3aumen COeAMHNTENbHbIX
3J/1IEMEHTOB (Pa3beMOB, LUTEKKEPOB U T. M.), Kabenel, KOHCTPYKUMA nnaT u T. 4.

B 3aBncumocTn ot TpeboBaHuii yHUdMKaLMK BbIAENSIOT!

- Gn3n4eckyio peanndaunio HTepdenca, T.e. COCTaB U XapakTePUCTUKU TIUHNA
nepenayn, KOHCTPYKLUMIO CPEeACTB UX MOOKMIOYEHUsa (HanpuMmep, pasbem), BuUA, U
XapakTePUCTUKN CUTHaNa;

- JIOFMYECKYI0 OpraHn3aumio nHTepodeinca, T.e. NPOTOKOIbI B3aUMOLAENCTBUS, U
anropuTMbl GOPMUPOBAHNS CUIHANOB OOMeHa.

CoBpeMeHHbI M'ymaHuTapHblii YHuBepcuteT
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MHTepdelicbl BBOAA-BbIBOAA MPUHATO XapakTepusoBaTb CliefyouwmmMun
OCHOBHbIMW NMapameTpamu:

- BUOOM CBSI3M, T.€. BO3MOXHOCTbIO BECTU OYMIEKCHYK (CoobLlieHns MoryT
O[HOBPEMEHHO NepenaBaThbCs B [IBYX HANpPaB/IEHUsIX, YTO TPEOYET ABYX KaHaIOB CBSA3M),
NnonyaynaekcHyto (CoobLLEeHVS MOMyT NepeaaBaTbCs B ABYX HAMPaBIEHNSX, HO B KaXbIiA
MOMEHT BPEMEHN BO3MOXHA nepegada ToJIbKO B OOHOM) UM CUMIJIEKCHYIO nepenadvy
(coobLeHns MOryT NepenaBaTbCs TONbKO B OOHOM HanpaBieHnn);

- MPOMYCKHOM CMOCOOHOCTLIO, T. €. KONIMYEeCTBOM MHDOPMaLUKM, NnepeaaBaemMon
yepes nHTepdenc B eauHNLY BPEMEHU;

- MakCuMaJsibHO A0MYCTUMbIM PACCTOAHMEM MeXAY YCTPOMCTBAMU U CYMMapHOW
OVNHOW JIMHUIA, COeAMHSIOWMX BCE YCTPOWCTBA MHTEP(dENCA;

- 3a/ilep>xkamu Npy opraHM3aummn nepesadn, KOTopble Bbi3BaHbl HEOOXOANUMOCTbIO
BbIMOJSIHEHUS NOAFOTOBUTESNbHBIX 1 3aBEPLUAIOLLMX OEeNCTBUIA MO YCTAHOBIEHNIO CBA3N
MeXay yCTpOoKrCTBaMu.

KoHKpeTHble 3Ha4YeHUs 3TUX napaMeTpoB 3aBUCHAT OT MHOXeCcTBa $HakTopos, B
YaCTHOCTU OT MHMOPMALMOHHONM WNPUHBLI MHTEpdenca, cnocoda CUHXPOHU3AUUK,
cpenpl HTepdenca, ToONOMOrMYeCcKom CTPYKTYPbl COEANHEHMIA N OPraHn3aumm INHUN
vHTepdenca, coBMeleHns nan GYHKLMOHANBHOIo pasfeneHus nuHuin. Bece atun
dakTopbl ONpenenstoT opraHnsaumio nHTepdenca.

OpraHunzaumsa nitepdeiicos onpeaenseTca cnocobamu nepenayn nHGopmMaumm
(napannenbHoOn nnm nocnenoBaTeslbHOM, aCUHXPOHHOM UM CUHXPOHHOM), COeAMHEHNS
YCTPOMCTB U UCMOSIb30BAHUSA JINHUIA.

LndpoBblie coobLleHns MOryT nepenaBaTtbCs B nocfienoBaTebHOW U B
napanfienbHo-nocnenosatenbHorn GopmMe; COOTBETCTBEHHO UHTEPMENCHI NMPUHATO
[ennTb Ha nocnegoBaTesfibHbIe W napaniesfbHble.

B nocneposatensHOM uHTEpdeENce nepefada AaHHbIX OCYLLECTBAAETCS BCEro
Nno OOHOM NNHUM, XOTS OBOLLEe YNCNO NMHUIA MOXET ObiTb U Bosblue. B aToM cnyyae
NO AOMNOJIHUTENBHBIM JIMHUAM NEepPefalnTCd CUrHasibl CUHXPOHU3ALNM 1N YNIPABIEHUS .
MHTepdeichl nocnenoBaTesibHOro TUna XxapakTepuayTcs OTHOCUTENIbHO HEGONBLLMMUN
CKOPOCTSAMU Nepesayn n HU3KOM CTOMMOCTbLIO INHUIA CBA3U.OHU MOTYT MPUMEHSATLCS
A9 NOAKITIOYEHNA HN3KOCKOPOCTHBIX NEPUMEPUHBIX YCTPONCTB, PACNONOXEHHbIX HA
3HAYNTENBHOM PACCTOSIHUN OT LEeHTPanbHOro sapa 3BM.

B napannenbHom uHTepdelice nepepgadya cooOUWEeHUS BbINONHAETCS
nocnenoBaTesibHO KBaHTaMu, cogepxawmumm m 6uT. Kaxnaplli KBaHT nepenaeTcs
OAHOBPEMEHHO MO M JIMHUAM; BENMYMHA M Ha3blBAeTCs LWUMPUHONM MHTepdenca u
0ObIYHO COOTBETCTBYET UK KpaTHa BanTy.

B3anmogeincTeme nepeparymka n npumemHuka nHdopmaumn npegnonaraet
cornacoBaHme BO BPEMEHW MOMEHTOB nepefayv 1 npvemMa KBaHToB MHOOPMaLUN.
[Mpy CMHXPOHHOM Nepenaye nepenaTynK NOAOEPXNBAET MOCTOSAHHbIE MHTEPBASIbI MEXY
o4yepenHbIMM KBaHTaMmn MHGOpMaLmMm B Npouecce nepenadn BCero cooOLLEeHNs nnm
3HAYUTENBHOW ero 4acTu . [NpneMHUK He3aBUCUMO WX C NMOMOLLLIO NOCTYNaKLWmMX OT
nepenartyvka ynpasnsitolLMX CUrHanoB obecneynBaeT MpPrYEM KBAHTOB B TeEMME UX
BblAaYN.

Ona peannsaumn CUMHXPOHHOIrO pexuma nepepadv npu rnocnenosaTresisHOM
nHTepdelice nepenatyvk B Havane cooOLeHns nepefaeTt 3apaHee 00YCOBNEHHYIO
nocnenoBaTeibHOCTb OUT, Ha3biBAEMYKO CUMBOIOM CUHXPOHU3aUmMK SYN. MoCTOAHCTBO
WHTEPBANOB Nepenayn (1M npuema) curHanoB coobLueHns o6ecneymBaeTcsl CUHXPOHHO
paboTaloLMU HE3AaBUCUMbIMY FreHepaTopamu B nNepeaaTymke 1 NPUEMHUKE, KOTOPbIe
o6nafatT BbICOKOM CTabWIbHOCTBLIO YacToThl. [1py HapyLEeHUN CUHXPOHM3ALMU
nepenaTyvuk AOJIKEH BCTaBUTb B MOCNENOBATENbHOCTb NepefaBaemMblx 0anT
coobueHns oononHuTenbHble cumBonbl SYN. Ecnv npm nocnenoBaTenbHOM nepenaye
NCMONb3YTCA AOMNOJHUTENbHbIE NUHUM UHTEpdeca, TO CUHXpoHHas paboTa
nepegarynka U NpuemMHuMKa NOLLEPXMBAETCH CUTHanamMu CUHXPOHMU3ALUU,
nepenasaemMbiMy MO JIMHUSM YINPaBEHUS OT nepenarymka K NpueMHUKY.

CoBpeMeHHbI ['ymMaHuTapHblii YHUBepcuteT
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AHANOrM4YHO C MOMOLLBIO CUTHANA CUHXPOHU3AUUM Peanmu3yeTcsd CUHXPOHHAas
nepepaya B napannefnbHoMm mHtepdence. B kayecTBe curHana CUMHXPOHU3ALUN
MCNonb3yeTcs CTpobupyowmi curHan. OuepenHon KBaHT MHGoOpMauun nepenaeTcs
TOJIbKO MOC/E TOro, Kak npeablayLiMii KBaHT MPUHAT, 3adUKCMPOBAH MU pacno3HaH B
NMPMEMHUKE T.e. N0 MPOLIEeCTBMN MHTEpBana CUHXpPOHM3aunn. Ecnn nepepava
COOOLLEHNI Yepe3 MHTepdEeNC NPOM3BOANTCA MeXAy nepesaTtinkoM U OOHUM U3
HECKOJIbKMX MPUEMHMKOB, TO MHTEPBA CUHXPOHN3ALMM YCTaHABNMBAETCH B pacyeTe
Ha Hanbonee MeOJIEHHbIN MPUEMHUK.

lMepepayy HasbiBAIOT ACUMHXPOHHOM, €CAN CUHXPOHM3aUUsa nepepartynka u
NpMeMHMKa OCYLLECTBSIETCA NPU NepefaYe Kaxxaoro keaHTa nHdopmaumn. MIHTepsan
Mexay nepepadyelri KBaHTOB HENOCTOSHEH. B HekoTopbix peann3daumax
nocnenoBaTesibHOro MHTepdelica kaxabli nepengaBaemMolin 6anT “obpamnsaercs”
CTapTOBbLIMU 1 CTOMOBLIMU CUrHanamu. CTapTOBbI CUrHaN N3MEHSIET COCTOSIHUE JINHUN
MHTEepdenca n cnyxmt Ong 3anycka reHeparopa B MPUEMHUKE; CTOMOBbLIA CUrHan
nepeBOAMUT JIMHWNIO B UCXOAHOE COCTOSIHME M OCTaHaBMBaeT paboTy reHepaTopa. Takmm
06pa3omM, CUHXPOHM3ALMS nepegatynka 1 NPUEMHUKA MOLAAEPXMBAETCS TONbKO B
VHTepBase nepenayn ogHoro Garira.

[Mpwv napannensHOM NMHTEpdENnce pexmnmMm aCMHXPOHHOM nepegadn peannsyeTcs
no cxeme” 3anpoc-oTeeT”. [PMEMHUK, MONYYMB CUTHAN MO NUHUK CcTpobBa u
3adukcmpoBaB 6aT coobLLEHUS Ha MHPOPMAUMOHHbIX IMHUSX, GOPMUPYET OTBETHbIN
CUIHan-KBUTAHLMIO, NEpPeCcbIIaeMbllii B NepenaTynk; Takylo nepenadvy HasbiBalOT
nepegayvyenn ¢ keButuposaHmem. CUrHan-kBUTAHLUSA SBASETCS pa3pelleHnem
nepenaTtymky nepeBecT MHPOPMALMNOHHbIE JIMHUM U NIMHUIO CTPOBMPOBaHUSA B
VCXOHOE COCTOSIHME, NMOCTE YEro NpUeMHUK copacbiBaeT curHan-keutaHumioo. Copoc
CUrHana-kKBuUTaHLMN CRYXUT o5 nepeaaTymka paspeLleHremM Ha nepegady o4epeaHoro
Gawra.

CoeaviHeHne Mexzay cob0l HECKOJIbKMX YCTPONCTB BbIMNOHAETCS NOCPEACTBOM
VIHAMBUAYANbHbIX IMHWI 015 KAXXO0W Napbl YCTPONCTB 1nm o0LLer ons BCex YCTPONCTB
cpenbl MHTepdenca Ha OCHOBE pasfeneHuns BpemeHun. Bo BTopom cnyyae gng
npenoTBpaLLeHns KOHPINKTHBIX CUTYaLMA, BOSHUKAIOLLMX MPU NOMbITKaX HECKObKMX
YCTPONCTB OAHOBPEMEHHO UCMONb30BaTh OOLLY0 Cpeny, BblAENSIOT CneuuanbHyo
cxemy ynpasrieHust nHTepdeincom, 0ObIYHO HasbiBaeMyo apOUTPOM.

B obuiem cnydae moryT ObiTb OpraHnM3oBaHbl cneayoule Buab oomeHa:

- nepegaya oT O4HOro YCTPOMCTBA TOJIbKO O4HOMY;

- OT OJIHOrO YCTPOMCTBA BCEM APYIUM (TPAHCNALUMOHHBIA 0OMEH);

- OT OQHOrO YCTPOMCTBA HECKONBKMM NPOU3BOJIbHO HAa3HA4YaeMbIM YCTPOCTBAM
(rpynnoBoi 0OMeH).

[MoMMMO AoeneHus NUHUIM Ha UHOMBUAYASIbHbIE U KONNEKTUBHbLIE, UX MPUHATO
OEenUTb MO KPUTEPUIO BO3MOXHOINO HanpaBfieHUa nepenaym Ha O4HO- U
OBYHanpae/eHHbIE, a MO KPUTEPUIO BOZMOXHOCTU COBMELLEHUS NepefaYvm pasinyHbix
BUOOB MHOOPMALMN HA MOMHOCTbIO COBMELLEHHbIE, C YACTUYHBIM COBMELLEHVEM U
MOSIHBbIM pPa3aefieHneM.

Mpn N3MeHeHnn 3NEKTPUYECKOro MOTEHUMana CUrHana pacnpocTpaHaeTcs no
NPOBOAHUKY BO BCEX HaMNpaB/iEeHUsSX OAWHAKOBO, MNO3TOMY TEPMWHbI
“oQHOHanNpaBAeHHbIN” N “AByHanpaBfieHHbIN” O3Ha4yalT HE HanpaBieHue
pacnpocTpaHeHns cuUrHana no NMHUKM, a NMPaBO U3MEHATb CUrHan Ha Heli. [paBom
M3MEHATb NoTeHuman nMHum obnagaeT nepegatynk. Takum o6pasom, ecnv nepenaTinkm
pacnonaratoTcs ¢ 060MX KOHL,OB IMHUN, TO €€ Ha3biBalOT ABYHAMNPABIEHHOIA.

Mexnay ueHTpanbHbIM 1 NepudepuiiHbiM YCTPOMCTBAMIN HEOOXOAMMO NepeaasaTb
nHdopMaumio pasfNyHbIX TUMOB: agpeca, COOCTBEHHO AaHHble, YrnpaBAsioLyo
nHpopmauuio. Ecnan ona nepegaymn Kaxaoro suaa nHopmMaummn npegycMmaTpmBatoTcs
OTAESbHbIE LWNHbI, TO MX HA3bIBAOT LUMHAMM C NOSIHbIM pasaeneHnem. LLnHbl C NoHbIM
pasneneHvemM NPUMEHSIOT CPaBHUTENbHO Peako, Tak Kak Nnpu noakioYeHuun
nepudEepunHbIX YCTPOMNCTB K LLEHTPasIbHbIM YCTPOMCTBAM UCMONb30BaHNE Pa3INYHbIX
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BMAOB MHGOPMALMM HOCUT MOCNefOBaTENbHbIN XapakTep: HanpMMep, BHavane
Heobxo4MMO NMPOM3BECTU ajpecaunto, T. e. OTKIIOYUTb OT MarucTpanu Bce
nepudepuiiHbie yCTPOICTBa, KPOME O4HOro, 3TOMY YCTPOMCTBY HEOOX0OMMO aanee
COOBLWNTb NPUKa3 Ha BbINOJIHEHWE OMNPeAeNieHHbIX AENCTBUN 1 NKLb 3aTEM MOXHO
nepenatb coOCTBEHHO AaHHble. CoBMelleHMe nepenay pasnnyHbiX BUOOB
MHdOpPMaLMM MO OOHON LUVMHE MPUBOAUT K COKPALLLEHMIO YNCHA IMHUIA, OAHAKo TpebyeT
noeHTndunkaumm Bupa nepegasaemMon nHbopmaumm C NOMOLWbIO CneumanbHbIX
curHanoB. CurHanbl MOeHTUOUKALUN OOHOBPEMEHHO MOTYT BbINONHATE QYHKLMN
cTpoba Npu napannensHon nepenaye AaHHbIX.

M3 TexHnyecknx ycTpoucTB mHTepdenca senyliee MecTto NpUHaLNEexXuT
KOHTpoOJUJiepamMm — Crneumanma3vpoBaHHbIM MpPOLLEeCCOpam ynpaBnieHns 0OMeHOM C
BHELWHMMUN yCTponcTBamMn. AgpecyemMas 4acTb KOHTpOJnepa, ucnonb3yemas
HenocpencTBEHHO AN BBOAA WM BblBOAA OAHHbIX, HA3blBAeTCs MOPTOM BBOAA-
BbIBOAA.

CranpapTtmsauus nHTepdelicoB BBOAA-BbIBOAA MO3BONSET MOKO M3MEHATb
KOHPUrypaLmio BbIYUCIUTENBHbIX MALUWH, NOAK/0YAaTh HOBbIE BHELLHWE YCTPOMCTBA.
B HacTodwee BpemMsa pacnpoCTpaHeHa KOHUEenuus BUPTYyalibHbIX YCTPOWCTB,
NO3BOJSAIOLLASA COBMELLATL padnnyHble TUnbl 9BM, onepaumnoHHble cucTemsl. Tak, npu
OTCYTCTBUM MeyartaroLlero yCTponcTea MOXHO HakanavmeaTb @aibl B BUPTyaslbHOM
NPOCTPaHCTBeE, a 3aTeM pacneyaTbiBaTb Ha OPYron MaLlnHe.

JanbHeree coBepLUEHCTBOBaHME NHTEPDENCOB NOTPEOOBANOCH NMPY peLLleHnn
cneundunyecknx 3agay: HoBble BHELLHME YCTPOWCTBA (CKaHepbl) MO3BONSAIOT BBOAUTL
TEeKCT B rpadumyeckom Buae, a obpabaTbiBaTb €ro HEOOXOANMO B CMMBOJIbHOM BUE.
MoaTomy BO3HUKIIA HEOOXOAMMOCTb B CUCTEMAxX pacrno3HaBaHus, uaeHTudukaumm,
npeobpazoBaHnsg MHdGopmMaumm n3 rpaduyeckoro dopmMaTta B CUMBOJIbHBINA.

Bo BHeLLHME yCTPOMCTBA CTav BCTPanBaTb CBOIO NaMsiTb, 00beM KOTOPOM A0KEH
obecneunBaTb BBOZ LIENONM CTPaHULbI (Hanpumep, TekcTa) U MHOrAa NpeBbilaeT 06bem
OCHOBHOW namaTn 9BM.

B 3aBMCMMOCTHM OT TMNa COeMHAEMbIX YCTPOMCTB Pasnnyalor :

- BHYTPEHHUI uHTepdenc, npeaHasHavyeHHbl NS CONPSXEHUA 31EMEHTOB
BHYTPU CUCTEMHOrO 610Ka (MHTEPdENC CUCTEMHON LUNHLI, UHTEPdENC HaKoNUTENEN
Ha MarHUTHbIX OMCKaXx);

- HTepgdenc BBoLa-BbIBOAA, MCMOJb3YEMbIA AN MOAKIIOYEHUS K CUCTEMHOMY
ON0Ky Pas3nNYHbIX BHELLHUX YCTPOMCTB;

- MHTepdENCbl MEXMALLMHHOMO W MEXCETEBOro oOMeHa.

Ocoboe MecTo 3aHMMAET YenoBeKO-MalUMHHbIA UHTEPDENC, peanusyroLLmnii
cneundunyeckme MeToAbl opraHn3aumm obLueHns. Hanpumep, npoueaypa 4enoBeko-
MaLUMHHOMO OBLLEHMS NpeayCcMaTPUBaET “aApy>KEeCTBEHHOCTb NOJIb30BATENIO”, KOTOpas
MOXET 06ecrneymBaTbCsi TEXHUYECKMMU CPeacTBaMu, NporpaMMamMm 1 TEXHOOrnen
obLeHus.

OpraHun3dauus Nnepechinky AaHHbIX JTIOMMYECKM CIMLLKOM MPOCTa, YTOObI 3arpyxartb
ObICTPOOENCTBYIOLULYIO annapaTypy npoleccopa M CHUXaTb TEM CaMblM
NPON3BOANTENBHOCTb BbIYUCINTENBHON MalwuvHbl. [py nepecbinke 6n0ka AaHHbIX
NnpoLEeccopy NPUXoauTCs AN KaXOon earHuLbI nepenaBaemblx AaHHbIX (6alita, cnosa)
BbINOJIHATL OOBOJIBHO MHOrO KOMaHz, 4ToObl o6ecneuntb Oydepursaumio AaHHbIX,
npeobpasoBaHue GoOpmMaToB, NMOACYET KOMMYECTBA NMepenaHHbIX AaHHbIX,
dopmMmpoBaHMe aapecoB B NamMaTtu 1 T. N. B pe3ynbTrate ckopoCTb nepeaayn SaHHbIX
npu nepecbiike 6110ka AaHHbIX JaXe 4Yepes3 BbICOKONMPOU3BOAUTENbHbIA NPOLECCop
MOXET 0Ka3aTbCs HEMPUEMIEMOI A1 CUCTEM YyrpaBneHus, paboTaloLmx B peasibHoM
MacLuTabe BpeMeHu.

[na 6eicTporo BBoAa 6G10KOB AAHHbIX M PA3rpy3Kn NpoLieccopa OT yrnpaBieHus
onepaumsMmu BBOAA-BbIBOAA UCNOMb3YIOT NpsiMor aoctyn K namatu (Direct Memory
Access — DMA) - MNA4rn.
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Puc.1. Bsanmopgencrtaue yctponcTts B pexume MANN

B 6onblunHcTBe cnyyaes MNAIM peanvsyeTcs nyTeM UCMOSIb30BaHUS CMELMANIbHOMO
KoHTponnepa MAMM, 9sngoLweroca CoCTaBHOM 4acTbl0 CUMCTEMbl BBOAA-BbiBOAA —
COBOKYMHOCTW annapaTHbIX 1 NPOrpaMMHbIX CPeACTB AN oOMeHa AaHHbIMU Mexay
onepaTtvBHOW NamsATbio 1 nepudepuiiHbiMn ycTpocTBamu. Ang Toro, 4Tobbl HavyaTb
peanuzaunto pexuma MNAMN, npoueccop 3arpyxaeTt B KOHTponnep MNAMN coaepxumoe
HEeKOTOPOro BHELLHEro perucTpa, npeacrasnsiolee coboi HavanbHbI agpec daiina
faHHbIX. Kpome Toro, B Apyron perncrtp (CY4eT4ymk Nepechbiiok), Haxoodawmnicsa B
KoHTponnepe MNAMM, 3arpyxaeTcs KonM4ecTBo 6anToB, Noasiexallee nepecobiike. 3atem
NPOLLECCOP NEPEXOANT B PEXMM 3anpeLLeHns nepeaaydm agpecoB 1 AaHHbIX MO LWUHAM
M nepepaeTt ynpasfieHue namaTbto KOHTponnepy MAM. Kontponnep MATM
nocnenoBaTesibHO NOAAET HA aAPECHYIO LWMHY NaMAaTy MUKPOMPOLLECCOPHOM CUCTEMBI
anpeca 1 BblpabaTbiBAET CUrHaNbI YNpaBneHns YTEHNEM 1 3anucblo. [Mpy nepeckike
Kakaoro 6arita oCyLLeCTBASETCS OTpULLATENBHOE NPUPAaLLEHNE COAEPXMMOro pernctpa
— cyeTymnka. Korga B pegdynbtaTe oTpuLaTesbHbIX MPUPALLEHNIA COOEPXMMOE CHETYMKA
CTaHOBUTCA paBHbIM 0, BO BHELLHEE YCTPOMCTBO BblAAETCSA COOOLLEHNE, YTO Nepeckiika
OaHHbIX 3aBeplueHa. byaoyyn yCTpoMCTBOM y3KOCMELMANU3NPOBAHHBIM, KOHTPONEP
MNAMN BbINONHSET BCE 3TN OENCTBUS O4EHb ObICTPO. 3aKOHYMB MEPECHITKY AaHHbIX B
namsaTb Uan n3 Hee, koHTponnep MAMN nepenaet ynpasneHne Nnpoueccopy.

lMepengem K paCCMOTPEHMIO KOHKPETHBIX BUOOB MHTEPDENCOB, MPUMEHSEMbIX
B KOMIMbIOTEPAX.

CurcTeMHas MarncTpasb SBAFEeTCs y3kum MectoM OBM, nockonbKy BCe YyCTPONCTBA,
NOAKIIIOYEHHbIE K HEM, KOHKYPUPYIOT 3a BO3MOXHOCTb NepefasaTb CBOW AaHHbIE MO
ee wuHaM. CucteMHaa maructpanb — 3TO Cpefa nepeaayn CUrHaaoB ynpaBfieHus,
a[pecoB, AaHHbIX, K KOTOPOM napannenbHO M OAHOBPEMEHHO MOIMYT MOOK/IHYATLCA
HECKOJ/IbKO KOMMOHEHTOB BbIYMCAUTENbHOW CUCTEMbI. DPU3NYECKN CUCTEMHASA
MarucTpanb NpeacTaBnseT coboii napannienbHble NPOBOAHMKM HA MAaTEPUHCKONM nnaTe,
KOTOpblEe Ha3bIBAIOTCS NIMHUSMU. ITO TakKXe afropuTMbl, MO KOTOPbLIM MNepesalnTcs
CUTHanbl, NPaBmia MHTEPNPEeTaLMM CUTHANOB, AUCUUIMINHBI 06CNYXXNUBAHMS 3arnpoCcoB,
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cneumanbHble MUKPOCXeMbl, obecneumBalolime aTy paboTty. Becb 3TOT KOMMIEKC
Ha3blBaeTCs MHTEPPENCOM CUCTEMHOW MarncTpann (LWnHbI).

B ucTopunyeckom nnaHe nepBOM CUCTEMHOM LLUMHOW MOXHO Ha3BaTb LUUHY
Multibus, koTopas nmena ase mogndukaummn: PC / XT bus u PC / AT bus.

LLinHa PC / XT bus umena 8-paspsgHyto WNHY AaHHbIX U 20-paspsgHyio WUHY
anpeca, Obina paccuMTaHa Ha TakToBylo YacToTy 4,77 MIy. LnHa agpeca orpaHnyveana
aZpecHoe NpPoCcTPaHCTBO MMKponpoLueccopa BennynHon 1 M6aiiT; ncnonb3oBanach ¢
Mukponporeccopamu 8086, 8088.

HauunHasa ¢ npoueccopa 80286, ctana NpUMeEHATbCS WnHa ISA, nmetowas 16-
pa3psaHYIO LUMHY OaHHbIX U 24-pa3pagHyio WYHY agpeca.

LLinHa EISA (Extended ISA) — ¢ 32-pa3psaHOi WMHOW OaHHbIX U 32-pa3psaHOoi
LWNHOW apgpeca obecrneynBaeT agpecHoe NPOoCTpaHCcTBO B 4 [Galita U NPOnyCcKHyo
cnocobHocTb 33 M6ainT/c. LLnHa BecbMa goporas v NpUMMEHSeTCs B CKOPOCTHbIX
KOMIMbIOTEPAX, CETEBLIX CEPBEPAX U PabOUMX CTAHLMSX.

Cnepylolmm 3Tanom 3BOMIOLUUN CUCTEMHBIX MarncTpanein aBuaoCh CO34aHne
Tak Ha3bIBAEMbIX JTOKaJIbHBIX LLMH, 06eCcneyrBatoLLMX CBA3b MPOLLECCopa C HEKOTOPbIMU
CKOPOCTHbIMMW, BHELHUMW MO OTHOLUEHUIO K HEMY, YCTPOMCTBAMWU: OCHOBHOWN U
BHELLHEN NamMaTblo, BUAeOCUCTEMaMU U Op.

LLnHa VLB (Vesa Local Bus) aBnsieTcs, No CyLeCTBY, PaCLUMPEHNEM BHYTPEHHEN
LLUWHbI 4151 CBA3U C BUAeoafanTepoM 1 pexe C BUHYeCTepOoM, naataMmv MynbTuMeana,
CeTeBbIM afanTepom. PaspsaaHoCTb WinHbl — 32 6UTa, CKOPOCTb Nepefayn AaHHbIX —
80 M6aiit / c. LUnHa nmeeT psa HegocTaTkoB:

- paccumTaHa Ha paboTy ¢ mukponpoLeccopamm 80386, 80486, He apanTupoBaHa
ons paboTbl ¢ npoueccopamu Pentium;

- XecTkasi 3aBMCUMOCTb OT TaKTOBOW 4aCTOTbl MPOLLEeccopa;

- MaJioe KOJIN4EeCTBO NOAKIIOHAEMbIX YCTPONCTB (40 4-X);

- OTCYTCTBYeT apbuTpax WUHb — MOTYT OblTb KOHOAUKTHI Mexay
NOAK/I0YAEMbIMUN YCTPONCTBAMMU.

LLinna PCI (Peripheral Component Interconnect) asnsetca Haubonee
YHVBEPCA/IbHOW, UMEET CBOW afanTtep, NO3BONSIOLLNIA el HAacTpanBaTbecs Ha paboTy C
nobbiM Mukponpoueccopom ot 80486 1 Bbile; OHa No3BongeT noaknoyarte Ao 10
YCTPOMCTB CaMOl pasHom KOHOUIrypaumm ¢ BOSMOXHOCTbIO aBTOKOHOUIYPMPOBaHUS,
MIMEeT CBO apOuTpax 1 cpeacTea ynpasneHus nepenadei gaHHbix. PaspaaHocts PCI
— 32 6uTa C BO3MOXHOCTbLIO paclumpeHns o 64 6ut, TeopeTnyeckas nporyckHas
crnocobHocTb — 132 M6aiT / c.

CyLLECTBYIOT CUCTEMHBIE MATbl U C MYJIbTULLMHHOW CTPYKTYPOW, MO3BONSIOLLME
ncnonb3oaTb ISA, VLB n PCI, Tak Ha3biBaeMble CUCTEMHbIE NnaThl ¢ WnHon VIP.

CraHpapt PCMCIA (Personal Computer Memory Card International Association) —
nHTepdelic 6mokHOTHbLIX NMABM ans noakniovyeHns pacluvpuTteneii naMmsaT, MooeMOB,
KOHTPONNEPOB ANCKOB N CTPUMMEPOB, CETEBbIX afanTepoB 1 APYrMX YCTPOMUCTB.

[lnsa cBA3M C BHELLHMMU 32MOMUHAIOLLMMU YCTPOMCTBAMU CYLLECTBYIOT HECKOJIbKO
TUNOB UHTEPdENCOB.

MHuTepgdeiic ST-506 / 412 ncnonb3oBancs B kad4ectse ctaHgapta ansa PC XT un
AT 286. Nockonbky Aonyckaemble 3TUM MHTEPHENCOM EMKOCTb U ObICTPOAENCTBUE
OrpaHnYeHbl, B COBPEMEHHBIX CUCTEMAaxX OH He UCMOJIb3YeTCs.

B nHTepderice ESDI (Enhanced Small Device Interface), no cpaBHeHuO C
npeaboyLwmnM, npennpuHaTel MepPbl MO COKPALLEHMIO YMca OWNOOK CYUTLIBAHUS
[aHHbIX, B YaCTHOCTM Wwndpartop / aewmndpartop pacnoioxXeH HENOCPEeACTBEHHO Ha
nnarte Hakonutens. CKopoCTb Nepeaayn AaHHbIX MOXET gocturaTte 24 MbaiiT/c.

JanbHelillee COBepLUEHCTBOBAHME UHTEP@ENCOB LU0 NO NyTU 00beanHEHUS
KOHTpOJIIEPA M HAKOMUTENSA HA XECTKUX AUCKAX, YTO MO3BOJIUIIO MOBLICUTb TAKOBYHO
yacToTy wundpatopa / aewmndparopa, NIOTHOCTb Pa3MELLEHNSA OAHHbIX HA HOCUTENE
1 obuiee ObICTPOAENCTBME CUCTEMBI.

Mutepoeinc IDE (Integrated Drive Eelectronics) oH xxe ATA (AT Attachement),
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peannadyeTt GYHKLMM KOHTPOJISIEPA B CAMOM HAKOMUTENE, YTO MO3BONAET COKPATUTb
KONMYECTBO CUTHANOB, NepefaBaeMblX MexAy CUCTEMHOW MnaTon M HakonuTenem,
MOBLICUTb MPOU3BOAUTENBHOCTb XEecTKoro aucka o 10 Moéut / c. B KoHTponnepe
1CMNONb3YIOTCA TakMe annapaTtHble CPeaCcTBa, Kak KALL-NaMsTb, TPAHCAATOPbI GU3NYECKNX
napameTpoB AMCKa B NIOMMYEeCKMe, 4TO MO3BONAET MCMOJIb30BaTb HECTaHAAPTHbIE
napamMeTpbl HAKONMUTENS.

Passutmnem ctangapta IDE asngaetca nntepderic EIDE (Enhanced - IDE, ATA-2).
B HeM npeoponeH 6apbep eMKOCTU XeCTKOro amcka B 504 M6aliT, ysenmyeHa CKopoCTb
obmeHa faHHbIMU. [osiBUACS BTOPUYHBIA KaHan A5 NOAKTIOYEHUs ABYX YCTPOWCTB.

Mutepdeitc SCSI (Small Computer System Interface) nmeeT camyio BbICOKYHO
CKOPOCTb 0OMEHa AaHHbIMU, OOMYCKAET yaaneHne BHELLIHMX 3anOMUHAIOLLMX YCTPOUCTB
0o 25 m. OH obnapaeT 1 OpyrMmMy NPEMyLLLECTBAMU MO CPaBHEHUIO C paHee
PacCMOTPEHHbIMU NHTEPdENCaMM, OAHAKO B HECKObKO pa3 A0POXE UX.

[MapannenbHbli NOPT BBOAA-BbIBOAA CAYXUT ANS NOAKIOHEHUS BHELIHUX MO
OTHOLLIEHMIO K CUCTEMHOMY O10KY YCTPOMCTB. HalLie BCero TakvmM yCTPOCTBOM SIBNSIETCS
npuHTEP. YnpaenseT paboTor 3TOro nopra cneumanbHas MUKPOCXeMa-KOHTPOIIEP
napanfnenbHoro nHtepderca nanm nporpaMmMnpyeMbln MHTEPOENCHLI aganTep.
MopoxnoyeHre YyCTPOMCTB OCYLLLECTBASETCSA NOCPEACTBOM CTaHAAPTHOro kabens AfIMHOM
0o 3 m Tuna Centronix yepe3 25-KOHTaKTHbIA pa3beM, HAXOOAWMIACA HA 3adHen
NOBEPXHOCTU CUCTEMHOrO Bnoka.

TaM Xe pacnonoxeHbl pa3beMbl MHTepdenca Tuna RS-232 agnga
nocnenoBatenbHoro o6MeHa ¢ BHEWHUMU ycTpoicTBaMmn. OHK ObiBalOT Kak 25-
KOHTaKTHbIMU, TakK 1 9-KOHTaKTHbIMU, YTO HEOOXOOUMO YYUTLIBATL MPU MOKYMNKE HOBbIX
BHELUHUX YCTPOWCTB. lNocnepoBaTtenbHblli nHTEpdenc (nHtepdenc tuna RS-232)
paboTaeT noa ynpaBrieHneM OONblION WMHTerpanbHOW Mukpocxembl YCAMM
(yHMBEpCanbHbIN CUHXPOHHO-ACUHXPOHHLIM npuemonepenatynk; UART), koTopasd
ABNSIETCA NPOrpaMMmpyemMon MMKPOCXeMO, npeobpasylolleli napannesnbHblii Koa,
Mosly4aeMblii OT LUMHbI OAHHbIX CUCTEMHOW Marnmctpanu, B NOCNenoBaTesNbHbIN, s
nepegayn no AsyxnpoBOOHON MHUM CBA3U. K nocnenoBaTesibHOMY MHTEPDENCY MOXHO
NOAKIIOYNTE MOAEM, CKaHEP, Mblllb U ApyrMe yCTPOMCcTBa.

B 1996 r. nosBMnacb HOBas yHMBEpCanbHas nocnegoBaTtenbHaga wuHa USB
(Universal Serial Bus), koTopas no NporHo3am CKOPO 3aMEHUT NOCNeaoBaTeNbHbIE U
napannenbHble, KlaBUaTypHble U MbIlLUWHbIE MOPTbLl. NMocne GU3NYeckoro
noacoennHeHus, narogaps texHonoruuv Plug & Play, ycTpoiicTea OyayT ono3HaBaTbcs
1 aBTOMATUYECKN KOHOUTYpPUpOoBaTbCS.

3. YCTPOMCTBA BBOOA UHOOPMALUU
3.1. KnaBuartypa

Hanbonee pacnpocTpaHeHHbIM YCTPOMCTBOM, C MOMOLLbIO KOTOPOro BBOAAT
[aHHbIE B KOMMbIOTEP, SABMSETCS KIABULLHOE YCTPOMCTBO BBOAA. VI3BECTHBI KNaBULLHbIE
ycTponctea Tpex TmnoB. K nepBomMy Tuny 9TMX YCTPOWCTB OTHOCUTCS MpocTas
KnaBuatypa ana seoga umop. Takyilo knaBuaTypy UMelT OOblYHbIE SNEKTPOHHbIE
KanbKynsaTopbl.

KnaBnaTypa BTOpOro Tmna npegHasHayeHa 4j1s BBoAa nosiHoro Habopa 6ykBEHHO-
undpoBbix cmeonoB. OHa NO3BONISIET BBOANUTL BCE OYKBEHHbIE 1 LMMPOBbLIE CUMBOJIbI
(6yKBbI Kak MPOMuUCHble, Tak U cTpoyHble) n 20-30 cneumanbHbix cumBonoB. K
crneymanbHbiM CUMBOSIAM OTHOCATCS 3HaKUW MaTeMaTuUyeckmx onepauuii, 3Haku
NYHKTyaLUM 1 HeBONbLUOE KOJIMYECTBO YNPaBnsoWmMX CUMBOJIOB.

TpeTuini TUN knaBuaTypbl — cneuymanbHas knaeBmatypa. HeobxoanMmMocCTb
NPUMEHEHNS TakOW KnaBuaTypbl 4aCTO BO3HMKAET B MPAKTUKE MPOEKTUPOBAHUSA
pas3nuyHbIX cucteM. Hanpumep, B cUCTEME ynpaBieHUS KOHAULMOHUPOBAHNEM
BO3ayxa HeLenecoobpasHo NMpUMeEHSTb OYKBEHHO-LMGOPOBYIO KnaBuatypy. B aTom
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cnyyae npegnoytutenbHee OyaeT MMeTb KnaBuwuv ¢ Hagnucamu: “KoHauumoHep
BkJtoYeH”, “O6orpes”,”BeHTunatop”, “Hacocbl” 1 T.0.

BONbWWHCTBO KnaBMaTyp MOCTPOEHO MO OAHOMY U TOMY Xe MPUHLUUMY.
YnpolweHHO knaBmaTypy MOXHO MPEeACcTaBUTb B BUAE MaTpulbl, MMEKLLEN
BEPTUKaNbHbIE NNHUN (KOJTOHKN) U TOPU30HTaNbHble NUHUK (CTPOKK). KonoHkn
KniaBuaTypbl CKaAHUPYIOTCS, T.€. Ha HUX NOCNeA0BaTENbHO NOAA0TCs curHansl. CHavana
CUrHan noAaaeTcs Ha NMepBylo KOMOHKY, 3aTeM Ha BTOPYIO, TPETLIO 1 T.4. 3aTeM 3Tu
LEeNCTBUNA MOBTOPAOTCA.

BepTukanbHble AMHUM MaTpuULbl KNaBMaTypbl CBA3aHbl C FOPU3OHTANIbHbIMU
JIVHUSIMW MaTPULLbl C MOMOLLLbIO KITIOHER.

JIHMM, NO KOTOPBLIM MOCTYMAIOT CUTHAMbI CKAHVWPOBAHWUS, U FOPU3OHTAsbHbIE
JIVHUM MaTpULLbl KNaBmMaTypbl CBA3aHbl CO CXEMOM KOANMPOBAHUSA. 3Ta CXema BbINOSHAET
nBe dyHkumn. CHavana oHa HEeCKOJIbKO pas NMoaps NPOBOAMT NPOBEPKY 3aMbIKaHMS
KOHTaKTOB K/toya. OTO AenaeTcs A Toro, YToObl ObiTb YBEPEHHBLIM, YTO 3aMblkaHMe
KOHTaKTOB [EeCTBUTENBHO MMEET MecTo. MHOrokpaTHasi npoBepka no3BosisieT n3bexarb
nosiBNeHns owmnboK. Takor NMpMeM Ha3bIBAIOT 3aLUUTON OT JIOXHbIX CpabaTbiBaHWI
KnaBmaTypbl, 00ycrnoBfieHHbIX adpdekToM Opebesra koHTakToB. Tak, ecnu 10 pa3s
noapszn Obi10 YCTAHOBMEHO, YTO OOMH U TOT XEe KOHTAKT HaxOoAMUTCS B 3aMKHYTOM
COCTOSIHMN, TO BENMKA BEPOSATHOCTb TOrO, YTO ONpefeneHHas BepTukanbHas IMHUS 1
ornpegeneHHas ropusoHTanbHas MHUS OeNCTBUTENbHO COeOVHEHbl APYr C ApYrom
nocpencTBOM kJoya. Takmm 06pa3oM, AenaeTcs BbiBOA, YTO KaBULLA KNABUATYPbI,
COOTBETCTBYIOLLLAS NEPECEYEHUIO TOPUIOHTANIBHOM 1 BEPTUKANIbHON JIMHUIA MaTpULLbl
KnaBuaTypbl, HaxaTta.

lMocne Toro kak nNpom3BeneHa NPOBEpPKa HAOEXHOCTU 3aMblKaHUS KOHTAKTOB,
MOXeT OblTb BbIMOSHEHO KOAMPOBAHMWE BbIXOAHbLIX AaHHbIX. Cxema KooMpOoBaHUS,
BKJlOYaloLLAasa B ceds NOCTOSTHHOE 3anomMuHatolee yctpoincteo (M3Y), BocnpuHumaeTt
MHGOPMaLMIO, NOCTYNAIOLLYIO HA BEPTUKASIbHBIE N TOPUSOHTANbHbIE JIMHUN MaTPULLbI
KnaBuaTtypbl, 1 06pa3yeT BbIXOAHbIE CUrHaNbl, nNpeacTaBngawowme cobon kona,
OAHO3HAYHO COOTBETCTBYIOLLMI CUMBONY HaxkaTon knasuwmn (SCAN-kon).

Bnok knaBuaTypbl, KpOME€ COOCTBEHHO KJaBWULI, COOEPXUT KOHTPONep
KJN1aBMaTypbl, COCTOSLLMI N3 OydepHOM NamMsaTr 1 cxeMbl ynpasneHust. OH NoaKmio4aeTca
K OCHOBHOW Mfate C NMOMOLbO 4-MPOBOAHOrO MHTEpdenca (nMHumM nHtepderica
MCNONb3YTCA AN Nepefayy TakTOBbIX UMMYSbCOB, AAHHbLIX, HAMPSXKEHUS MUTAHUSA
+5 B v Hynq).

KoHTponnep knasmaTtypbl OCYLLECTBISET:

- CKaHMpOBaHue (0NpoC) COCTOAHUS KNIaBULL;

- bydepusaumio (BpeMeHHoe 3arnomuHaHue) 0o 20 oTaenbHbIX KOOOB KaBuLL
Ha BpPemMs Mexay OBYMs COCEAHWMM OonpocaMu kjlaBuaTypbl CO CTOPOHBI
MUMKPOMPOLLECCOPa;

- npeobpas3oBaHMEe C MOMOLLBID MPOrpamMMmUpPyeMbIX CUCTEMHbIX Tabnuy,
(opariBepa knaBuaTypbl) kKoo HaxaTtus knaeuw (SCAN-konos) B koasl ASCII;

- TeCcTMpoBaHue (MNPOBEPKY) KnaBmaTypbl NPW BKAKYEHUM NEPCOHANbHOrO
KOMIMblOTEPA.

Mpu HaxaTn M OTNycKaHuu knaeuw B O6ydepHyl namsaTb KOHTpoOnepa
KnaBMaTypbl MOCTYNaeT KOA HaxaTus wunm oTnyckaHus (cootsetctBeHHO O mnaum 1)
KnaBuvLM B ceabMol 6uT 6anta n Homep knasuwiv unn ee SCAN-koa B oCTasbHble 7
6uTt 6ainTa. Mpu nocTynneHnn noboi nidopmaumn B 6ydepHyto NnaMsaTb NOCbIIaeTcs
3anpoc Ha annapaTHoe npepbiBaHue, MHULMaNN3MpyemMoe knasuaTtypon. [Npu
BbiNnonHeHun npepbiBaHns SCAN-koa npeobpasyetcs B kog ASCII, n ob6a kopa (SCAN-
kon n ASCIl-kon) nepecbinaloTcs B COOTBETCTBYOLLEee nosie O3Y komnbioTepa, npu
9TOM MO HaNMYMIO KoAa OTMyCKaHUs MPOBEPSIETCS, BCE N KNABULUM OTMyLLEHbI B
MOMEHT HaxaTus crnefylowein knasuwmn (9To Heob6xoaMMOo Ans opraHu3auunm
COBMECTHOI paboThl ¢ knasuiiamm Shift, Ctrl u Alt).

KoHTponnep knaBuaTypbl OPraHnM3yeT Takxe aBTOMaTUyeckoe MOBTOPEHUe
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Puc. 2. MNaTuKOHTaKTHbIN pasbeM KnaBmaTypbl

KJTaBULLHOM onepauun: ecnu knaeuwa Haxata 6onee 0.5 ¢, ToO reHepupyloTcsa
NMOBTOPHbIE KOAbl HAXATWS KNaBULIW Yepe3 perynsipHble MHTepBasbl, Tak, ecnu Obl
KNaBULLY HaXMManN NoBTOPHO.

Jlio6oin ASCII-kon MoxeT ObITb BBEAEH C KJlaBUATypbl NyTeEM Habopa Ha Masom
undpoBO KnasmaType, pacnoyOXEHHON crnpasa, OEeCATUYHOro Koga, paBHOro
wecTtHaguatepunyHomy ASCII-koay, ¢ OQHOBPEMEHHBIM HaxXaTMeM U yAep>XaHUEM
knasuwn Alt. Takmm o6pas3om, MOXHO BBECTU Nt0OO0I yNpasStoLLMA CUMBOJT M CUMBOI
ncesnorpaduvkn n3 tabnuubl ASCII-konos.

Yawe Bcero knasuaTypa cogepxut 101 knasuLLy, HO BCTPeYaloTCs eLle 1 ctapble
KnaBmaTtypbl ¢ 84 knaeBvwamMu U HOBble, yOOOHbIE O MCMNOSIb30BAHUSA B CUCTEME
WINDOWS knaBuatypbl ¢ 104 knaBuwamu. MIMeloTCcsa knaBmatypbl C BCTPOEHHBIMA
MaHunynsTopamun Tuna Tpekbon.

Bce knaBulm MoXHO pa3dbutb Ha crneayoLlme rpynrbi:

- OYKBEHHO-UMGPOBbLIE KNABULIKN, NpefHa3HaAYeHHble AN BBOAA TEKCTOB U
yucen;

- KJIaBULUY YNPaBeHMs KypCOPOM: 3Ta rpyrna MOXET ObITb MCMNONb30BaHa Takxke
0151 BBOOA YMCNOBbIX JAHHbBIX, MEpecMoTpa 1 pefakTUpOBaHUS TEKCTA Ha aKpaHe;

- cneuwnanbHble ynpasnsloLWMe KIaBULLN: MEPEKToYeHne PEerncTpos,
npepbiBaHne paboTbl MPOrpamMmmbl, BbIBOL COLEPXWUMOro 3KpaHa Ha ne4yatb,
nepesarpyska ornepaumoHHON CUCTEMBI 1 Op.;

- PYHKUMOHANbHbIE KNABULLKN, LIMPOKO MCMNONIb3yeMble B CEPBUCHbIX
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nporpaMmax B Ka4ecTBe YNpPaBfstoLLMX KIaBULL.

M3 9K30TUYECKMX KNaBmaTyp MOXHO OTMETUTb:

- 6ecrnpoBOAHYI0 KnaBuaTypy, MO3BOJSAOLLYIO CBOOOAHO NMepemelatbcs no
noMeLLLeHno 1 paboTaTb C KOMMbIOTEPOM B Jil0OOM yaA0OHOM MecTe;

- TMOKYI0 PE3NHOBYIO KNaBmaTypy — OeCLUyMHYI, HaOeXHylo, YCTONYMBYIO K
MEXaHNYECKUM U XMMWYECKMM BO3LAENCTBUSM;

- MHOTrOGYHKLMOHANbHYIO KNaBnaTypy C 3/1eMeHTaMu TeIeKOMMYHUKaLMOHHbIX
CUCTEM.

B nocnenHee Bpems HabnwogaeTcs TEHAEHUMS 0TKa3a OT KJ1laBUaTypbl B MOb3y
aNbTepHaTMBHbIX YCTPOWCTB: MaHMMYNSTOPOB Kypcopa, pe4yeBoro BBoAa, CKaHepOoB U
Ap. Ho NONHOCTBLIO 3TW YCTPOWCTBA KN1aBUaTypy HE 3aMEHSIOT.

3.2. MaHunynaTopbl Kypcopa

YcTporicteo ansa BBoAa rpaduyeckon nHGopMaumm Ha 3KpaH aucnies nytem
ynpasneHns ABUXEHMEM Kypcopa Mo 3KpaHy C NOCnenyllwmM KooMpOBaHUEM
koopamHat u BeoAoM ux B K HasbiBaeTcd rpaduyeckum MaHUNynasaToOpoMm Uaun
MaHUMynsaToOpoM Kypcopa.

MaHunynsaTopbel kypcopa ob6ecneymBaloT NepemMeLLeHe Kypcopa Mo 3KpaHy
avcnnes nyTem nepenBuxkeHust PyKO Kakoro-nmbo MexaHMYeckoro ynpaBasaoLLero
opraHa. B otnnumne oT knaBuwn ynpasaeHUs KypCOPOM KaBuaTypbl MaHUNYNATOPbI
obecneynBatoT 3Ha4YMTENBHO BOSbLLYIO (B COTHU pa3) CKOPOCTb NepeMeLLEHMS Kypcopa
no aKkpaHy. 1o KOHCTPYKTMBHOM peann3auuy MaHUnynsaTopbl MOXHO Pa3fenvTb Ha
cnepywowe Buabl:

- pblyar (4XXONCTUK);

- wap (Tpekbon);

- “MbIWb”;

- CEHCOPHBbIN 9KPaH;

- CBETOBOE Mepo.

Peiuar npencrasnaeT co60i CTepXXeHb, CBA3AHHbI C MEXAHWU3MOM, CNOCOOHbLIM
HE3aBUCMMO MNEepemMeLlLaTbCs B ABYX MJOCKOCTAX. HaknoHas pblyar B HY>XHOM
HanpasneHnn, MOXHO nepenasatb B 9BM 3akoanpoBaHHblE AaHHbIE O MEPEMELLEHNN
B KaXA0W N3 MJIOCKOCTEN, a KOMMbIOTEP MOXET npeobpa3oBaTb 3TV AaHHbE B
NnepeMELLLEHNS Kypcopa Ha 9KpaHe Mo Kaxaonm 13 OCen.

LLlap BbINONHAETCS B BMAE BbLICTYMNAIOLWLE HaZ MOBEPXHOCTbIO cTOona cdepbl,
KOTOpas MOXET HEe3aBMCUMO BpaLLaTbCsd B ABYX B3aMMHO NEPNEHANKYNSPHbIX
HanpasneHusax, 4TO OaeT B pe3dynbTaTe TOT Xe aPdeKT, 4TO U pblyar.

“Mbilwb”"NpeacTaBnseT cobo Apyryto KOHCTPYKTUBHYIO peanv3auuio wapa. 30echb
Lap nexuT B Kopryce “Mbllin”, BbicTynas nog, “Optolikom”. HassaHme 3Toro ycTpomnctea
NPOUCXOANT N3-3a Masioro pasmepa, KHOMOK, MOXOXNX Ha rnasa, 1 AJMHHOIo XBoCcTa
(kabensi), CoOeaAMHSIOLLErO ero ¢ KOMMbIOTEPOM MO NocnefoBaTeNlbHOMY MHTEPdEICY.
Ecnn “mbIlwb” NONOXWUTbL Ha CTOM, LWIAp YyCTAHOBUTCSH B TeNO “Mblwn” U BCTYNUT B
KOHTaKT C MEXaHM3MOM CnexeHus 3a BpawleHueMm. [pu nepemelteHn kopnyca
“MbIlLN” MO MJOCKOCTM CTOMA Wap BpawaeTcsd He3aBUCUMMO B OBYX B3aWMHO
nepneHanKynsapHbIX HanpaBfIEHUsSX, YTO MO3BONSET NMEPEBECTU 3TU OBUXEHUS B
rnepemMeLLeHnsa Kypcopa Ha aKpaHe rno ocam X u'Y.

Bce Tpy BUoa MaHnMnynaTopoB coaepxat gartinku nepemMeLLeHms no ocam Xum'Y,
nokasaHus KOTOPbIX NepefaloTcs B KOMMbiOTeP. JaTtunkn CTPOATCs MO aHaroroBoMy
(NMMHENHbIE PE3NCTOPLI, MHTErpaTopbl CBETOBOrO NOTOKA U T. A4.) wan unudpoBOMy
npuHUMNy (NoacyeT MMMNYbLCOB ONTOMApbl HA Pa3/IMYHOro poaa pelleTkax u
BpaLLaloLWMXca amckax). B nocnegHee Bpemsi aHanoroBble AaTynky NPaKTUYECKM He
npumMmeHsiiotTcs. MIMnynbcbl ¢ JaTinMkoB MoOcTynatoT no uHtepdeincy B IBM, roe
nepeBoOasaATCA B MOJIOXEHME Kypcopa Ha akpaHe. Kpome Toro, Ha ycTpOMCTBax
MaHUNyASIUMN KypCOpPOM YCTaHaBMBAKOTCS OT OAHOM A0 TPEX KHOMOK, HaXaTne KOTOPbIX
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Takxe nepepaetcd B OBM. BTo no3BONASET BO MHOMMX Cayvyasax ynpaBnaTb
KOMMNbIOTEPOM, MPaKTUYECKU He MnoNnb3ysacb knasuatypoi. OObl4HO “Mblwb”
noaknayaeTcs K nocneposatensHomy nopty. B MK cemenctea PS/2 — 4yepes
COOCTBEHHbIN KOHTpPONNEp, ycTaHaBNMBaEMbli HEMNOCPEACTBEHHO Ha LWWHY
pacwmpeHus. MHoOrne MaHMnynaTopbl CHAGXEeHbI NepeknoyaTenemM, onpenensiowmm,
C KakuM HTepdencom oH byaet paboTaTb.

YKa3aHune nanbLeM SBASETCS TakMM HaTypasibHbIM XECTOM, 4TO Oblna co3paHa
TEXHONMOrNA Oasa peannsaumm 9TUX YesloBeYeCKMX BO3MOXHOCTEN B npouecce
06paboTKM OaHHbIX.

Hanbonee ecTeCTBEHHbLIM YCTPOMCTBOM, pPeanmaylowmm 3Ty GyHKLMIO, SBSIETCS
ykagdaTenbHbI nanewl, a B HEKOTOPbIX CUTyaUMUsaX M YeTbipe APYrMx nanbua pyku.
CneuuanbHo ans aTux Lenei pasapaboTaH CeHCOPHbI 3KpaH — YCTPONCTBO AJ19 BBOAA
OTAENbHbIX 3IEMEHTOB N300paXeHMin, NPOrpaMm U KOMaHA C NosnaKpaHa aucrnies
B KOMMbIOTEP. ITa TEXHOIOMMS MO3BONSET ONPEeaeNNTb NPUCYTCTBUE U PACMONOXEHME
nanbla Ha 9KpaH Aucnies UM okKono Hero. [nsg 9Toro MoryTt ObiTb NMPUMEHEHbI
pasnuyHble meToabl. OOMH U3 HUX OCHOBAH HA U3MEHEHWUM eMKOCTU MPU KOHTaKTe
nanbLa ¢ aKkpaHoM. Ipyron ncnonb3yeT CheumanbHyo pamMKy rno Bepxy aKpaHa.

OTa pamka cHabxaeTtca LED-uctoyHuMkamMmu HEBUAUMBIX Ny4el Ha OBYX
nepneHanKynapHbIX CTOPOHAxX 9KkpaHa 1 GOTOAMOAAMN HA ABYX €r0 MPOTMBOMONOXHbIX
cTopoHax. Manew, NpUBAMXAIOLWLMIACS K 9KpaHy, CTAaHOBUTCS NPENATCTBUEM Ha NMyTH
3TUX Ny4Yen, YTO NO3BONAET KOMMbIOTEPY ONPEnEeNnTb ero KOoOpanHaThl.

Paspeluatolias cnocobHOCTb CEHCOPHOrO 3KpaHa HEBENMKA, @ CaM OH ObICTPO
3arpssHaeTCs.

Ykasatenem nonoxeHus Ha SKpaHe MOXET CIyXuUTb CBETOBOE nepo. Mo dopme
3TO YCTPOMCTBO HAMOMWHAET MPOCTON KapaHaaLl ¢ NpoBoAoOM. BHyTpu cBeToBOro nepa
HaxoauTcs GoToaMOoa, KOTOPbIV MOXET ONPeaenaTb UBMEHEHne ApkocTu. MI3obpaxeHune
Ha 9KpaHe MOHUTOPAa NOyYaeTCs NOA AeNCTBMEM HANPaBAEHHOIO Myyka 371EKTPOHOB,
KOTOPbLIN, Nnepnoamyeckn oberas akpaH, 3acTaBNseT CBETUTLCS OMNPefeNeHHbIe ero
TOuYKM. Takoe CKaHMPOBaHNE 3KPaHa NPOMUCX0aUT o4eHb ObICTPO, 50-70 pa3 B CekyHAy.
CeToBOE NEPO GUKCUMPYET NPOXOXAEHUE Jly4a B YCTAHOBIEHHOW TOYKE 1 coobLiaeT
06 9TOM KOMMbIOTEPY. KOMMBIOTEP MOXET TOYHO OMPEAENUTb, FAe PacMOIOXEHO
CBETOBOE Nepo, NOTOMY YTO OH 3HAET KOOPAMHATBLI 3KPaHa, Kyaa B AaHHbIA MOMEHT
HanpaBnsSieTCs Ny4OK 3/IEKTPOHOB.

3.3. CkaHep

CkaHep — yCTPOMCTBO A/11 aBTOMATUYECKOrO CYUTbIBAHUS C OYMaXKHbIX HOCUTENEN
1 Beoga B K MalMHOMUCHBIX TEKCTOB, rpadunkoB, PUCYHKOB, YepTexen. CkaHep
COo34aeT Konuio n3o6paxeHns ByMaxKHOrO JOKYMEHTA B 3/IEKTPOHHOM BUAE, CO30AETCs
3/IEKTPOHHAs konus n3obpaxeHus. CkaHepbl BeCbMa pPasHO0OpasHbl, U UX MOXHO
KnaccudunumpoBaTtb Mo uLenomMy psay npuaHakoB. YepHo-6enble ckaHepbl MOryT
CUMUTbIBATh LUTPUXOBbIE M300pPaXeHUs 1 NonayToHOBbIE. LLITpMXOBbIE HE nepenatT
MOJIYTOHOB (YPOBHWK ceporo). MMonyToHOBbIE MO3BONSIIOT pacno3HaTb U nepeaartb 40
256 ypoBHeli ceporo. LiBeTHble ckaHepbl paboTatoT 1 C HePHO-6enbIMU, N C UBETHBLIMM
opurmHanamu. B uBeTHbIX CkaHepax ucnonb3yetca mogenb RGB: ckaHupyemoe
nsobpaxeHne ocseulaeTcsa 4yepes Bpawawminca RGB-ceeTodunbTp mUnu
nocnenoBaTeNbHO 3aXUraemMbiMW TPEMS LBETHbIMW namMnamMu; CUrHan,
COOTBETCTBYIOLNIM KaxaoMy OCHOBHOMY LBeTy, obpabaTbiBaeTcs OTAENbHO. Yncno
nepeaaBaeMbIx LIBETOBbLIX OTTEHKOB OT 256 0o 65536 (ctaHgapTt High Color) u paxe
0o 16,8 munnuoHa (ctanHgapT True Color). Paspeliatowas cnocoOHOCTb CKaHepoB
M3MepsieTcs KOMYEeCTBOM pasnnyaeMblix TOHEK Ha Ol0iM N306paxeHns 1 cocTaBnseT
oT 75 po 1600 dpi (dot per inch).

KOHCTPYKTMBHO CkaHepbl ObIBAOT PYYHBLIMKW UK HACTOMNbHLIMU. HacTonbHblE, B
CBOIO O4epenpb, OensdTCs Ha MMaHLWeTHbIe, POJIMKOBbLIE U MPOEKUUOHHbIE. PyyHble
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CKaHepbl KOHCTPYKTUBHO CaMble MPOCTbIE: OHW BPYYHYIO MepeMeLlarTcs no
n3obpaxeHnto. OHM UMeloT Manble rabapuTbl U HU3KYID CTOMMOCTb. CKOpPOCTb
ckaHupoBaHus 5 — 50 mMm/c, B 3aBUCUMOCTM OT paspeLuatoLLeli cnocoOHOCTU.

B nnaHweTHbIX CKaHepax CKaHMpyloLLasa rofioBka NepeMeLLaeTcss OTHOCUTENbHO
opurnHana aBToMmaTnyecku. Mix ckopocTb ckaHupoBaHus 2 — 10 cekyHA, Ha CTpaHuLy.

PonnkoBble ckaHepbl Hanmbonee aBTOMATU3MPOBAHbLI, B HUX OPUTrMHAnN
aBTOMATMYECKN NEPEMELLAETCSH OTHOCUTENIbHO CKaHMPYIOLLE FON0BKM; YHacTO MMEeeTCH
aBTOMaTU4Yeckas nogavya JOKYMEHTOB.

[MpOoeKuNOHHbIE CKaHEPbI BHELLHE HANOMUHAIOT GOTOYBENNUYUTESb: BHU3Y IEXNUT
CKaHWPYEMbI JOKYMEHT, a HaBEPXY HaXOAMTCA CKaHMpYioLLas rosioBka.

MHorne cospemeHHble UndpoBbie GoToanmnaparbl BNOJHE MOXHO OTHECTU K
ckaHepaM. Takue ycTpocTea Npu pasMmepax n Macce 06bl4HOro gpoTtoannapaTa UMetoT
0OBLEKTUBBLI C NMEPEMEHHBIM POKYCHLIM PACCTOSIHMEM, NMaMsATb, CMOCOOHYI0 XPaHUTb
20-25 kappoB Bbicokoro paspeweHus (1024 x 768 nukcenos). M3obpaxeHus
CUYMTBIBAIOTCS B MaMsATb KOMMblOTEPA Yepes creunanbHbii kKabenb.

3.4. Npadumuyeckuii nnaHweT

Fpaduueckuin nnaHweT (Aurutansep) — YCTPONCTBO OJ19 PYYHOro BBOAA
rpaduyeckon MHGopmaLnm, n3obpaxeHnii NyTeMm nNepemMeLLeHns no niaaHwWeTy
cneumanbHoro ykasatens (nepa). lonb3osarens BOAUT NEPOM-KYPCOPOM MO MAHLLETY,
HO M306paxeHne NosBnseTcs He Ha Oymare, a ukcupyeTcs B rpadudeckom daiine.
[MpuHuMn gerncTeua gurutarsepa OCHOBaH Ha Gukcauum MecTonosIOXeHUs Kypcopa ¢
NMOMOLLbIO BCTPOEHHOM B MAAHLIET CETKM TOHKUX MPOBOAHNKOB C AOBOJIBHO GOMbLLMM
LwaroMm Mexay cocegHumMm nposogHukamu (0T 3 4o 6 mMm). MexaHn3m perucrpaumm
NO3BONSET MOMY4UTb LAl CHUTbIBAHUSA MHGOPMALMM HAMHOIO MEHbLUE Luara CeTKu
(oo 10 nnHMin Ha MunnmeTp). CKopocTb 0OMeHa aurnTansepa ¢ KOMMNbITEPOM 3aBUCUT
OT oneparopa, HO 0O6bIYHO OrPaAHNYNBAETCS TEXHUYECKUMUN BO3MOXHOCTSMM YCTPOCTBA
Ha ypoBHe 100-200 To4yek B cekyHay.

Lurutansepbl 6bIBAOT 9N1EKTPOCTATUYECKME N INEKTPOMArHUTHbIE.

B anekTpocTatTnyeckux gurutamsepax pPerncTpupyeTcd M3MeHeHue
3M1EeKTPOCTATMYECKOr0 NOTEHUMANna CeTkn noa, KypcopoMm, a B 9/IEKTPOMArHUTHbIX —
Kypcop (nepo) usnyyaeT 3NEeKTPOMArHUTHbLIA CUTHaN, BOCMIPUHUMAEMbIA CETKOMN.
ONeKTPOMAarHUTHbIN ANrMTan3ep 4yBCTBUTENEH K MOMexaM, CO34aBaeMbIM BHELUHUMU
WUCTOYHUKAMMN, HANpPUMepP MOHUTOPAMMU.

Mepo-ykasouka, cHabXeHHas 04HON, ABYMS Un Tpemsi KHomnkamu. CyLecTByiOT
nepbs NPOCThIE U ONpenensioLme ycunme, ¢ KOTOpbIM HaKOHEYHWK Nnepa NpuxXnMaeTcs
K nnaHweTy. MocnegHne 4acTo MCNONb3YITCS XYA0XHUKAMKU, MO0 MOryT BOCMPUHMMATb
[0 256 rpagaumin Haxmma (OT CTEMEHU HaXuma 3aBUCUT TOJLMHA NIMHUW, LIBET B
nanuTpe, oTTeHok LBeTa). OCHoBaHME aruTansepa MoXeT ObITb XXECTKUM UN TMOKUM,
nocnefHne MMeKT MEHbLUMI BEC, KOMMaKTHbI NpU TPaHCNOPTUPOBKE n BGonee
nelleBble.

4. BHELUHUE 3ANOMUWHAIOLLME YCTPOUCTBA (B3Y)

B oTnnuyme oT onepaTtuMBHOM Namatu KOMMNblOTEpa, C KOTOPOW MpoLueccop
obMeHnBaeTcs HenocpeacTBeHHO, 13 B3Y nHdbopmaums (npu onepauun H4TeHUs)
CYMTbIBAETCS B OMNepaTMBHYIO NamMsTb, @ U3 Hee CTAHOBUTCH OOCTYMNHOM NpoLeccopy
(npu onepauun 3anucum — B oBpaTHOM nopsaake). Takum o6pa3omM, BHeLUHee
3anoMuHalowee yCTPOMCTBO — 3anoOMuHaloLlee YCTPONCTBO, KOHCTPYKTUBHO
oTAoeNneHHoe OT LeHTpasnbHbiXx ycTponcTe OBM (npoueccopa n O3Y), nmetoulee
CcoBCTBEHHOE yMnpaBJieHWE W BbINOJIHAOLWEE 3anpockl npoueccopa 6e3 ero
HenocpenCTBEHHOIO BMeLLaTeNbCTBa.

Pa3sHoob6pasne BHELIHNX 3anOMUHAIOLLMX YCTPOMCTB, UKW YCTPONCTB BHELUHEN

CoBpeMeHHbI ['ymMaHuTapHblii YHUBepcuteT

20



namsTu, 06yCcnoBAEHO TUMOM UCMONb3YEMOrO HocUTensa MHGopMaLumn, TO eCTb TUMOM
mMartepuanbHoro o6bekTa, CnocoBHOro XpaHUTb MHDOPMaLMIO.

Mo npuHUMNY AOCTYyNa K XpaHUMOW Ha HocuTene nHdpopmauum pasnuydatot B3Y ¢
nocnenoBaTtenbHbIM AOCTYNOM 1 B3Y ¢ npsambiM 4OCTYnOM.

4.1. Hakonutenu Ha MAaArHUTHOWM JIeHTe

K nepBbIM OTHOCATCS HAKOMUTENN HA MAarHUTHOWM NIEHTE, YCTPOEHHbIE MO NMPUHLMMY
00bl4YHOro MarHuTodoHa. NocnenoBaTesibHbLIMU Take YCTPONCTBA Ha3blBaOTCS NMOTOMY,
4YTO AN YCTAHOBKW FOMIOBKM 3aMUCU/Y4TEHUS HAZ y4aCTKOM MarHUTHOW JIeHTbl C
VHTEepecyloLLeli Hac nHpopmaumelii HeoOX0AMMO NepPemMoTaTb JIEHTY B Ty WU UHYIO
CTOPOHY.

Takne B3Y umetoT o4yeHb 6osblLIOe BpeMs JocTyna K uHpopmaumm. N ecnu Ha
HavanbHOM aTane PasBUTUS BbIYUCIINTENBHON TEXHUKN OHU SABASSIUCb EOUHCTBEHHBIMIN
YCTPONCTBaAMM BHELIHEN NamaTh, TO B HaACTOsLLEe BPeMS Takme yCcTpoicTBa
MCMNOMb3YIOTCA TOMbKO 4719 CO3AaHUS PE3EPBHbIX KOMUIA 1 apXMBUPOBaHUS MHDOPpMaLmn
C XECTKUX ANCKOB.

B yHuBepcanbHbix 9BM eLLle NnpuMeHs0TCs HaKonNUTeNM Ha 60BUHHON MarHUTHOM
nente (HMJ1). B nepcoHanbHbIX KOMMbOTEPAX NCAONBb3YOTCS HAKOMUTENN HA KACCETHOMN
MarHuUTHOM NeHTe.

KapTpuoxm (kacceTbl C MarHUTHOW NIEHTOM) PasvyHbl MO CBOEN KOHCTPYKLMN U
no LWMPUHE UCMNONb3YEMOM NEHTbI. AT 0COBEHHOCTN ONPeAEnstoT 06bEM XpaHUMOWA
nHdopmMaumMn N CKOPOCTb €€ CYUTbIBAHUS C NEeHTbl. [1na 3anMcm Ha KacceTy u
BOCMPOM3BeAeHMS LMbPOBOM MHDOPMALIMIN UCNONB3YIOTCS YCTPOCTBA — CTPUMMEPHI,
KOTOpPbIE MOryT OblTb BHYTPEHHUMMU (BCTPaMBaAEMbIMM B KOMMbLIOTEP) U BHELLUHMMW.

[MooknoyaloTca CTPMMMEPDLI K MHTEepPdENCyY HakoNUTENEen Ha XEeCTKUX OUCKaX.
Mpw BbIGOPE YCTPONCTBA PE3EPBHOIO KOMMPOBAHUSA HEOOXOAMMO YHUTLIBATb, HTO JIEHTbI
He Bceraa CoOBMECTUMbI MO CBOMM MarHUTHbIM CBOWCTBAM.

B HacTosiee BpemMa CUCTEMbI PE3EPBHONO KOMMPOBAHUSA MO3BONSIOT XPaHUTb
0o 13 M6anT nidopmaumnm n obecnednBaioT CKOPOCTb Nepenayn AaHHbix Ao 18 Méant/
MUH.

4.2. Hakonutenn Ha MarHUTHbIX AUCKaX

YcTporicTBa, UCNonb3ylouwe B Ka4yeCTBe HOCUTENa uHdpopmaumn OUCKWK,
Ha3bIBAIOTCS YCTPOMCTBAMU NMPSIMOr0 AOCTYNa MO TOW NpUYnHe, YTO HdpopMaums Ha
Oucke npeacTaBieHa B BUAE KOHLEHTPUYECKUX Konew, (AOopoxek), K nobomy n3
KOTOPbIX MOXeT ObITb MOABeAEeHa rofioBka 3anucu/4TeHus, NepeaBuralLLascs no
paguycy, a 6bICTPbI JOCTYN K y4acTkaM MHGOopMaumm Ha Kaxaom Aopoxke obecneyeH
ObICTPLIM BpALLEHNEM AMCKA.

[nga pernctpaumm nHbopmaumm Ha AMcKax UCNosb3YyTCS pasnnyHble dusnydeckre
aBneHus. B aTom oTHoLWwEeHM Hanbonee pacnpoCcTpaHeHbl HAKOMUTENN HA MarHUTHbIX
OMCKax, HaKonuTenn Ha ONTUYECKUX OMCKAX M HAKOMUTENN Ha MarHUTO-OMTUYECKUX
LMCKax.

O6LLVMEe NPUHLMMNBI OPraHM3aumn ANCKOBOWN NaMsTX CTaHyT MOHATHbI MPU U3Y4eHnn
HakonuTenem Ha MarHUTHbIX ANCKaX.

B kadecTBe 3anomMuHalolen cpenbl MarHUTHbIX OUCKOB MCMNONb3YIOTCS
MarHUTOYYBCTBUTENbHbIE MaTepuanbl CO CheuuanbHbIMKU CBOWCTBaAMKU (C
NPSMOYrofIbHOW NeTnen rucrtepesuca), KOTOpble NO3BONSAIT GUKCUPOBATbL OBa
Hanpas/iEHNA HaMarHM4eHHOCTN.

MarHnTHoe NOKpPbITUE TOJLWMHON HECKOJIbKO MUKPOMETPOB HaHEeCeHO Ha
HEMarHUTHYO OCHOBY (M1acTMaccChl, atlOMUHNIA).

[Mocne BO3OENCTBUSA BHELLUHErO MArHUTHOrO MOAS HA MArHUTHOM MOKPLITUN
06pa3zyoTCsa 30HbI OCTATOYHON HAMarHU4EeHHOCTH.
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BHewHee marHMTHOE none co3faeTcd MarHMTHOM FOJIOBKOW 3anmcu/y4TeHus,
COCTOSILLEN N3 cepaeYHMKa, BbINOSHEHHOO U3 MarHUTOMSITKOro MaTepurana n TOKOBbIX
0BMOTOK.

[Mpwn cunTbIBAHUN MHGOPMALMKN 30HBI OCTATOYHOM HaMarHM4YeHHOCTU, NPOXOoas
HaNpPOTUB MarHUTHOW rOSIOBKM, HABOOSAT B HEl anekTpoasmxyLyto cuny (3C)

Ecnn B TeyeHne HEKOTOPOro NMpPOMeXyTka BPEMEHU, Ha3biBAeMoro OUTOBbLIM
anemeHToM, HanpasneHne 3C He MeHsaeTCs, GUKCUPYETCA OBONYHAS eAnHMLA, Npur
oTCcyTCTBUU n3MeHeHns 3 C— ABOMYHbIN HOJb.

MarHuTHasa ronoBka nepemeLLLaeTca no paavycy BAOJSb MOBEPXHOCTU AMCKA C
NOMOLLLbIO LLIAroBoro asuratens. NpocTpaHCTBO MOKPLITUSA AMCKA, Haxoasweecsa npum
€ro BpalleHUN HAMpPOTUB MArHUTHOM FONIOBKU B KaXAOM U3 ee (PUKCUPOBAHHbIX
NONIOXXEHWN, Ha3bIBAETCS AOPOXKON (Tpekom). HYncno Aopoxek, pasdMeLLEHHbIX Ha
KOJIbLe AMCKa WMpUHOM 1 AlorM, Ha3biBaeTcqa pagmanbHOm (NoNepeyHomn) NA0THOCTbIO
3anucu. A KOnnM4ecTBo BUT AaHHbIX, KOTOPbIE MOXHO 3an1caTh Ha JIOPOXKE eANHNYHO
ONNHbI, HA3bIBAETCS IMHENHON (MPOA0JSIbHON) MAOTHOCTLIO 3anucu. Kaxaas gopoxka
pa3buBaeTcs Ha y4yacTku, HadbiBaeMble cekTopamu. Kaxpgas oopoxka MMeeT CBOW
HOMEP (BHELWHSAS O0POXKa MMEET HyneBon Homep). CekTopa Ha Kaxaonm OOPOXKe
Takke HYMepyloTCS, HauYMHas C Hynsl.

OnOuH NN HECKONBbKO CEKTOPOB 00Pa3ytoT KNnacTep (A4eliky pa3MeLLeHns OaHHbIX),
npeactaBnsiownii cobon HamMeHbLUMA y4acToOK ANCKA, KOTOPbIA y4UTbiBAeTCS
onepaumoHHOM CUCTEMON ONd pacnpenenieHna MecTta ons 3anucu danna. Knacrepsl,
BblAefieHHble oaHOMY daiily, MOryT HaxoaUTbCs B 1t060M cBOOGOAHOM MecTe AMCKOBOW
namsaTu 1 He 06513aTeNbHO ABNSAOTCS CMeXHbIMU. Daiinbl, xpaHawmecs B pa3bpocaHHbIX
no AVCKY knacTepax, HadbiBaloTCs pparMeHTUPOBAHHBIMU.

Kpome nHpopmaumoHHOM eMKOCTM AMCKOBOAbLI Pa3nnyaloTca BpeEMEHEM JOCTyNa
1 CKOPOCTbIO CYMUTLIBAHUS NOAPSAL,.

Bpewmsi, koTopoe AMckoBofd, TpaTUT C MOMeHTa obpalleHus K HeMy 40 Havana
HenocpencTBEHHOM 3anncu (YTEHNS), Ha3blBAETCS BPEMEHEM A0CTyna ANCKoOBOAA U
CKJ1aablBaETCA 13:

- BPEMEHN NEPEMELLEHNS MArHUTHOW FONOBKM Ha HY>KHYIO LOPOXKY;

- BPEMEHM YCTAHOBKM FOMIOBKN A0 3aTyxaHus ee konebaHuii;

- BPEMEHU OXMOAHUS BPALLEHUNS (OXMAAHUS MOMEHTA, KOrAa HYXHbI CEKTOP
OKaXeTCsl NoA, FOJIOBKOM).

4.3. Hakonutenu Ha rMGkux MarHuTHbix auckax (HFMA, FDD)

Hanbonee pacnpocTtpaHeHbl HITMJ, ncnonb3ylouiMe B Ka4eCTBe HOCUTENS
MHbOPMaUUN ONCKETLI (TMOKME MarHUTHbIE AMCKN) anameTpoMm 5.25"" n 3.5 (bopm-
dakTop amcka). Kpome pa3dmMepoB ykKa3aHHble ANCKETbl MMEKT KOHCTPYKTUBHbIE
otnnunsg. dncketa 5.25’" npenctasnsieT coboi NPsMOYrofibHbIA KOHBEPT U3 YEePHOW
Bymaru unu nnacTuka, NoKpPbITbIA USHYTPU aHTUPPUKLMOHHBIM MaTepuanom. KoHBepT
dUKCUpyeT OMCK B OMCKOBOAE, YMEHbLUAET OMEeHUs npu BpalleHun, 3aliuuiaeT
NMOBEPXHOCTb AMUCKa OT 3arpsa3HEeHns U MexXaHW4yeckmx NOBpPexAeHun. B ueHTpe
KOHBEpTa PacnosioXeHO OTBepCTME AN CcTynuupl auckoBoda. OTBepCTUs OBaslbHOM
dopMbl MpegHasHavyeHbl oasg AOCTyna K AWCKOBOW MOBEPXHOCTU FOSIOBOK YTEHUS/
3anvcu. MeHbLUve OTBEPCTUS CnyKaT AJ1s MO3ULMOHMPOBaHMS AMcka B Ha4ane obnactu
XpaHeHus nHdopmauummn. [lpa He6ONbLLMX Bbipe3a, PacrosioXeHHbIX MO Kpat KOHBEPTa,
npeaHasHayYeHbl 415 npeaoTepalleHns ee gedbopmMaumm U CHATUS CTaTUYECKOro 3apsija.
Ha ogHOM 13 CTOPOH KOHBEPTA €CTb Na3 3awmThl OT 3anucu. Ecnu ero 3akpbiTb, TO
3anucaTtb MHPOPMaLMIO Ha OMCK HEBO3MOXHO.

Co6CTBEHHO MarHUTHBbIM ANCK HAXOAUTCS B KOHBEPTE W BbINMOJSIHEH 13 TaBCAHOBOWA
MJEHKN, HA MOBEPXHOCTb KOTOPOWM HAHECEH MArHUTHbIM CION. [pUMEHss ABE MarHUTHbIE
roJIoBKM, MOXHO MCMNosib30BaTb 06€ NOBEPXHOCTM MarHUTHOIO AMCKA.

OCHOBHbIMW TUMaMU ANCKOB 5.25’" aBnsa0TCA:
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- ouckn eMkocTblo 360 Kb6ant ana komnbtoTepoB PC XT;

- JUCKU eMKOCTbio 1.2 MbanT.

'mbkne marHuTHble amcku 3.5’ (TpPexaiMoBble ANCKETbI) MMEKT XECTKUIA
NNacTUKOBbIA KOHBEPT, Y KOTOPOrO BbIPE3 A1t AOCTYyNa MarHUTHbIX FOTIOBOK 3aKPbIT
MeTaNIMYeCKon N NNacTUKOBOW 3aABMXKON, KOTOpas 3aLlLuMLLaeT NOBEPXHOCTb AnCKa
OT MbIIN N aBTOMATUYECKN OTKPbIBAETCS MPU YCTAHOBKE AMCKETbl B AMCKOBOA,.
CpesaHHbI yron KOHBEPTA ABASETCH 3aLUNTON OT HEMNPABUIbHOM YCTAHOBKM OMUCKETHI.

OTBEpPCTME CO CKOJB3SALLEN 3a0BUXKKON, EC/IM OHO OTKPBLITO, 3aLUMULLAET ANCKETY
OT 3anucu.
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Puc.3. Tmbkuit omck 35 nlonva

MeTtannnyeckoe LueHTpanbHOe KOJbLIO ANCKA NOBbLILLIAET €ro UBHOCOCTOMKOCTb.

Hanbonee pacnpocTpaHeHbl TPEXAIOAMOBbLIE ANCKETHI eMKOCTbio 1.44 M6ainT,
€MKOCTb HOBEWLUMX ANCKOBOAOB AoBeneHa o 2.88 Mo6aiir.

O coxpaHHOCTU MHPOPMALUUK Ha FTMOKNX MArHUTHbIX AMCKAX MOXHO rOBOPUTb
JIMLWb NPU YCIOBMM NPaBUIIbHONO C HUMK obpalleHnst (06blYHO 3TW NMpaBusia ecTb B
Kaxaomn ynakoBke). OHM 3aK4HaloTCs B CNeayoleMm:

- OMCKETbI AO/MKHbI XPaHUTLCS B NpegHa3HavYeHHOM A HUX YNakoBKE (KOHBEPTAaX,
KOpoOKax);

- HENb3K HYTb OMCKETbI N NOABEpPraTb NX MEXaHNYECKMM BO3OENCTBUSAM;

- He genaTb HagnMCU Ha 9TUKEeTKax KOHBEPTOB MULLYLLIMMWU npegMeTamMn C
HaXXMMOM;

- He KacaTbcsl paboyeli NOBepPXHOCTN Aucka nanbuamu;

- NONb30BaTLCH AMCKETAMM TOJIbKO MPU TeMNepaType BO3Ayxa, PEKOMEHAYEMOA
019 JAHHOT O TUNa ANCKET;
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- U3BnekaTb AUCKETbl N3 AMCKOBOAA NLLb MOCAE TOro, Kak MoracHeT MHAMKATOP
paboTbl Ha NepenHer NnaHenn HakonuUTens;

- MUCK/IOYMTL NpebbiBaHne AUCKEeTbl BOMN3U UCTOYHUKOB CUJIbHbIX MarHUTHbIX
nonen.

Yncrtka MarHuUTHbIX ronoBok FDD (npu Heob6xoaumocTu) NPoOuU3BOAUTCS
creunanbHOn YUCTALWEN ANCKETON.

Kpome paccMOTpPEeHHbIX CYLLLECTBYIOT rMOKME MarHUTHbIE AMCKM CBEPXBbICOKOM
MJIOTHOCTM, NO3BOJIIOLME (MPU TEX XE pa3dMepax AUCKETHI) 3anucaTb Ao 21 MbéanT
OAHHbIX.

OnTuyYeckMin MexaHn3M (NnasepHbll 4aTyMK) NO3MLMOHUPOBAHUSA FONOBOK
NO3BONSET AOBECTU KOMYECTBO OOPOXEK B TakOM Auckosoge Ao 755. LLmpokoro
pacnpocTpaHeHus Takme ANCKOBOAbI HE MOMYYNUAM BBMAOY UX BbICOKO CTOMMOCTM.

Mepepn ncnonb3oBaHMem oUckeTbl NPOBOAUTCH ee popMaTUPOBaHME (C MOMOLLLIO
cneumvanbHbIX KOMaH, onepaumoHHon cuctemsl). inga OS DOS, Windows 310 npovcxoauT
cnenywowymMm obpasom. Mpu dopmaTMpoBaHUmM AnckeTa pa3brBaeTcs Ha OOPOXKN U
cekTopbl. Pa3amMepbl CeEKTOPOB ONpeaensdtnTcs onepauyioHHON CUCTEMONA.

EMKOCTb AnckeTbl onpenenseTcsa Npom3BeLeHNEM Clenyowmx nokasartenemn:

- Yncna CTOPOH OMUCKETHI;

- yucna OOPOXEK HA CTOPOHE;

- YyMcna CEKTOPOB Ha LOPOXKE;

- konnyecTBa 6anT B CEKTOpE.

Ha auckete popmupyeTcsa ase obnactu:

- cuctemMHas obnacTb;

- 06nacTb AaHHbIX.

CuctemHas 06n1acTb COOEPXUT:

- Boot-cekTop (pacnonoxeH Ha Hy1eBOM JOPOXKE NePBOro CEKTOPA Ha HyJ1IEBOM
CTOPOHE AMcKa) — nporpamMmma 3arpy3km CUCTEMBI;

- FAT-Tabnuua pasmelleHns ¢aninos, ykasblBaeT CUCTEME, Kakas MHGopmauus
npencTasieHa Ha AMCKETE U B Kaknx 061acTax ANCKETbl OHa HAXOAUTCS;

- konua FAT ons BOCCTaHOBMAEHUS MOBPEXAEHHbLIX ANCKOB;

- KOPHEBOW KaTanor-nepevyeHb COAEPXaLLMXCH Ha AMcKe dannos.

HenocpeacTBeHHO XpaHeHne ¢ainfioB opraHM3oBaHO B 06/1acTy AaHHbIX.

PaccmoTtpum yctponctso HIMA.

Mpw BCTaBNEHNN B AUCKOBOJ, ANCKETHI BKIOYAETCS pabounii ABuraTenb, KOTOPbIN
obecrneynBaeT NOCTOSIHHYIO CKOPOCTb BpaLLleHMs aucka:

- 300 06/MuH (3.57);

- 360 06/MuH (5.25"").

[na 3anycka auratens Tpebyetcsa okono 400 m/c.

3anucb M 4TEHWE NpPou3BOAATCH KOMOUMHUPOBAHHBLIMU TFOJIOBKAMMU,
pacnosioXeHHbIMU Haf, / nopA, KaXkaon paboyeit MOBEPXHOCTbIO U NMPUBOAMMBLIMU B
OBWKEHVE LLIAroBblM OBUraTENEM.

ONeKTpoHHas 4YacTb AMCKOBOAA CNYXWUT OAs ynpaBfeHus gsuratensaMu, Ons
nprYemMa CUrHasoB M OaHHbIX U3 KOHTPOJIEPA U 4S9 BblAA4YM CUTHANOB U OAHHbIX B
KOHTpoOnnep.

Ha FDD nopgaetcs HanpsxeHue nutaHua + 5V, + 12 V n “semna” yepes
CTaHOAPTHbLIN Pa3beM.

Kpome Tpex- n nNaTuOioniMOoBbIX CYLLECTBYIOT KOMOMHUPOBAHHbLIE OMCKOBOAbI,
KOTOpble 06beauHAOT 06a Tuna B OAHOM KOPMyce pasMepoM C MNATUOIOAMOBbIN
nuckosopn. Takoli AuckoBOp, AelleBne ABYX OObIYHbIX AMCKOBOAOB W 3aHUMaeT
MEHbLUNIN 00BbEM.

Ina yctaHoBKM B ManorabaputHble kopnyca, npexae Bcero B Notebook,
ncnonb3yioT Slimline-guckosoabl 3.5’, MMetoWwe NO CpaBHEHUIO C OObIYHLIMU
MEHbLLYIO BbICOTY.
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Puc. 4. PasbeM nnTaHus yCTPOMCTBA BHELUHEN NaMsaTh

4.4. Hakonutenu Ha XeCTKUX MarHuTHbix auckax (HXXMZA,HDD)

Hakonutenu Ha xecTknx MarHnTHbIX auckax (HDD — Hard Disk Drive; “BuH4ecTep”)
MCMOJb3YIOT B KAYeCTBE HOCUTENIEN MHPOPMaUUU ONUCKM Ha XECTKOW MOMAJIOXKE C
HaHECEHHbIM Ha HEe MarHUTHbIM MOKPbITUEM.

Mopnoxka Ao HeAABHEro BPEMEHW BbIMOJIHANACH U3 allOMUHNEBOrO CMaea, B
HacTosuwee BpeMs GONbWIMHCTBOM DUPM MPUMEHAIOTCA KOMOWUHUPOBAHHbLIE
Matepuanbl U3 cTekna U KepamMukm. Takme AUCKU MPU MeHbLUeN, OTHOCUTESNTbHO
aNlOMUHUEBLIX, TOJNWMHE MPOYHEE U MEHEE BOCMPUMMYUBBLI K KONebaHuam
Temneparypsbl.

Pabouunin cnon (TOHKUIA CNOWM MarHUTHOro BeuwecTBa) ObiBAeT ABYX TUMOB:
OKCUIHbIA N HA2 OCHOBE TOHKMX MJIEHOK.

MepBbit NpeacTasnseT cobor NoMMEPHOE NOKPLITUE C HANOHUTENEM U3 OKcuaa
xenesa. Bo BTopom cnyyae pabouyvm CloemM CAyXWUT MeHKa 13 cros kobanbta
TonwumHo 0.08 MkMm, co3paBaemass METOAOM ranbBaHUYECKOro HapallMBaHus C
HAHECEHHbIM HAa Hee BbICOKOMPOYHbLIM 3aLLUTHBIM MOKPbITUEM. [lonydyeHHaa Takum
06pa3oM NOBEPXHOCTb UCKIOYNTENBHO rNajKasl, YTO NO3BOJIIET YMEHbLUNTL MPOCBET
Mexay ronoBkoi n nosepxHocTtbio amcka Ao 0.05 — 0.08 Mkm. 3T0 06CTOATENBCTBO
nenaeT BO3MOXHbIM pacrosiaratb MHGopMaumio Ha OPOXKe 60Nee MIOTHO 1 NMOBLICUTL
€MKOCTb Aucka.

B 601bLUMHCTBE HAKONUTENEN YCTaHABNMBAKOTCA 2 Ancka n bonee, ykpenieHHble
Ha wnuHaene. Mexay Auckamu, Hag BEPXHUM W MOA HUXHUM ONCKOM Ha
NMOAMNPY>XMHEHHbIX pbl4arax pa3MeLLeHbl rOJIOBKM YTEHWS/3anncu.

Pblyarn ¢ ronoeBkamun MMeOT 06LLMIA Kapkac U nepeMeLlalnTcs BOOJb AMCKOB
OAHOBPEMEHHO, NPUBOAVMbIE B ABUXEHWE NMOBOPOTHBIM MO3ULNOHEPOM.
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Ovckn npuBoaaTCca BO BpalweHue p[BurateneMm npuBopa AUCKOB,
obecneynBaioWIM CKOPOCTb BpalleHus auckos oT 3600 no 7200 06/muH. B6nmsn
y31a MarHUTHbIX FOSIOBOK pa3MeLLleHa cxema npenycunnTeneil CUrHanoB CHUTLIBAHNUS,
COEMHEHHas C NMO3MLMOHEPOM TMOKUM NIEHTOYHBLIM Kabenem.

Bce nepeuncneHHble koMnoHeHTbl HXXM/L, pacnonoxeHbl BHYTpY repmMmobioka,
KOTOPbIN 3aMoOSIHEH BO3AYXOM C BbICOKOM CTEMEHbI0 O4YUCTKWU. [N BblpaBHUBAHUSA
[aBfieHns BHYTPM U BHe repmMobioka B HEM YCTPOEHO creuuanbHoe OTBepcTue,
3akieeHHoe GUNbTPYIOLLEN NieHKon. Ewe oanH gunbTp BHYTPU repMobioka yaanset
obpasyumecs B peaynbTate paboTbl Ancka YacTuubl.

Mpn HapyleHn repMeTUHHOCTM BloKa M NonagaHum B HEro Mbliv OH ObICTPO
BbINOET U3 CTPOS, NO3TOMY pa3bopka repmobioka 3anpelleHa.

OcTanbHble y3/bl HAKONUTENA KpenaTcs K repmobsioky. K HUM oTHocATCS:

- nnaTta 6noka ynpaBneHus;

- 9NeMEHTbl KOHOUTYPUPOBAHUS;

- pa3beMbl.

MnaTa ynpaBneHus COAepPXUT 3NEKTPOHHbIE CXEMbI YIPABAEHUS LUMUHAENBHBIM
asuraTenem 1 NnpuBOLOM rOJIOBOK, CXeMy OOMeHa AaHHbIMKW C KOHTPOJIIEPOM, MHOrAa
cam KOHTposnep.

Pasbembl o6ecneunBaloT NoaKIYEeHMEe HakonuTens Kk kabenio nHtepdeiica,
610Ky NUTaAHNUS N 3a3eMJIEHUST HAKOMUTENS.

OnemeHTbl KOHOUIYPUPOBAHUS — MepPeKIoYaTeny (aXamMnepsbl), NPUMEHAITCS
B OCHOBHOM B cJlyyae Hanuuus B komnbioTepe aByx HXM/[ v 6onee, ona ux
6eCKOHMNNKTHOM paboThbl.

YcTaHOB/IEHHbIVI Ha OnpeneneHHon no3nuuu axamnep onpepenset IDE-
HakonuTenb B Ka4yecTBe nepBuyHoro (Master), nmbo B ka4yecTBe BTOpu4Horo (Slave).
Ecnun B koMNbioTEPE YCTAHOBNEH OAMH HAKOMUTESb, OH AO/IKEH ObITb ONpeneneH kak
Master.

B cnyuyae SCSI-HakonuTena nonoxeHnem pxamnepa onpepensetca ero ID-
HOMED.

YCcTaHOBKA MarHUTHbIX FOJIOBOK Ha HYXHYIO MO3ULMIO OCYLLECTBAFETCS
MEexXaHU3MOM MPUBOAA FONOBOK. B HakonuTensx, MCNONb3yLWMX A8 9TOW Lenn
WaroBbln ABUraTenb, KaXAbli war gsuratens (NoBOpPOT Ha OMNpPEAESIEHHbIN
dUKCUMPOBaHHbIN Yyron) nepemMellaeT rofloBKN Ha OOHY AOPOXKY.

Bonee coBpeMeHHbIli NpuBOfA, ronoBok, 6osiee BbICTPOAENCTBYIOLNI U MEHEE
LYMHbIA — MEXaHM3M C NMOABUXHOW KaTyLLIKOW. B Hem 610K rONI0OBOK XXECTKO COeANHEH
C KaTyLLIKOM, HaxoadLencyd B none nocTtogHHOro marHmta. lpu nogaye Ha KaTtyLlluky
3N1IEKTPUYECKOr0 UMMybCa NPOUCXOAUT ee MNepeMeLleHne B Nose NOCTOSHHOIo
MarHmTa.

[nsa koppekumm MeCTOMONOXEHNSI TOIOBOK OTHOCUTENBHO A0POXEK NCMONb3YETCS
3NEeKTPOHHas obpaTHas CBA3b.

MarHutHble ronosku B HDKM/, He 0KHbI KacaTbCa paboyei MOBEPXHOCTM AMCKa,
yToObl HE MoBpPeaMTb ero MarHMTHoe MNokpbiTne. B paboTalowem Hakonutene aTo
[OCTUraeTcs HaIMYMEM BO3AYLLUHOM MNOAYLIKA Mexay ObICTpOBpaLLaoLLMMCS OUCKOM
N MarHWTHOW ronoBKOW. YToObl HE AOMYCTUTbL NAaAEHUS FOJIOBOK Ha AUCK Mpwu
OTKJIIOYEHUM NUTAHWUS, [OJIKHA OblThb BbINOJIHEHA ONepaLLms NapKkoBKY FOJI0BOK, NEpeBof,
MX B 30HY AMCKa, HE coaepXallyo MHpopMauum, Ui NapkoBOYHYIO 30HY (L-Zone). B
COBPEMEHHbIX HAaKOMUTENSAX 3Ta GYHKLUNS BbIMNONHAETCS aBTOMAaTUYECKU.

B cOBpeMEHHbIX HAKOMUTENAX Ha XECTKUX OUCKAX ONg9 YBEJIMYEHUS UX
ObICTPOAENCTBUS Mcnonb3yeTcss GydepHas namaTb, pa3MelleHHas B KOHTposiepe
HaKoMUTEnNd, HadblBaeMas Kal-namaTblo HAaKoNuTend. B HeM XxpaHaTca AaHHble,
CUMTaHHbIE C OUCKA C YyNPeXOeHNeM, KOTopble, BEPOsSTHEE BCero, OyayT BOCTPebOBaHbI
npoueccopoM. CpeaHuin 00beM Takor namaTm 256 — 512 K6air.

MHpopmaums, xpaHaLascs Ha XXeCTKOM AUCKe, NPeacTaBnseT Afs nonbL3oBaTens
onpenesieHHylo LLeHHOCTb, MO3TOMY OAHO U3 OCHOBHbIX TPEOOBAHWI K HAKOMUTENIO —
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06e30TKa3HOCTb MX PabOoTbl. ATO CBOMCTBO HAKOMUTENS XapaKTEPU3YEeTCA BPEMEHEM
6e30Tka3HolM paboTbl — napaMeTpom, 006s3aTenlbHO NMPUCYTCTBYIOLWMM B ONMUCaAHUU
HakonuTens.

CkopocTb nepepnayn OaHHbIX B OONbWMWHCTBE Cly4YaeB 3aBUCUT OT
ObICTpOOENCTBUS KOHTpoiepa. YTobbl oH ycrnesan obpabaTeiBaTh AaHHbIE C AMCKA,
NPUMEHSETCS YepeaoBaHNe CEKTOPOB. B 9TOM crnyyae cekTtopa HyMepylTCs He NOAPSL,
Opyr 3a Apyrom, a, Hanpumep, Yepes 2 cektopa. MHdopmaumsa, cuntaHHasa ¢ cekTopa,
ycneBaeT obpabaTbiBaTbCsd KOHTPOJIEPOM OO MOAXO4a CekTopa CO Clenyloumm
HOMEPOM.

MopknioYeHne HaKONUTENS Ha XXECTKMX AMCKaX K KOMMNbIOTePyY, Npu cobnioaeHnn
onpeeneHHbIX Npasui, MOXeT ObiTb MPON3BEAEHO MOJIb30BATENEM.

OTtcek (6okc) B cucteMHOM GNIOKE O0JIKEH MO pa3Mepam COOTBETCTBOBATb
pasmepy ycTaHaBIMBAEMOro Hakonutens. Paamep HakonuTensa onpenenseTca Gopm
- dakTtopom amcka (3.5°’; 5.25"; 2.5°’; 1.8’’) n ctaHoapTHbIM 3HAYEHNEM BbICOThI (2.6°7;
17;3/4”’;0.5”"). Ecnm paamep 6okca cucteMHoro 651oka 60sblile rabapuTtoB HAKONUTENS,
NPUMEHSIIOT Pa3/IMyHbIE KPOHLUTEVHbI, paMbl U Apyrue KpenexXxHble anemMeHTbl. [ns
CHWXEHWNs BUOpaLmin, BO3HMKAOLLIMX NpKn paboTe BUHYecTepa, OH O0JIKEH ObITb XXECTKO
3akpernsieH B Ookce. B psage cnyyaeB Mcnosib3yeTcs NpoTUBOyAapHas noasecka B
BUAE crieumasnbHbIX aMOPTU3UPYIOLLMX NPOKIAL0K.

Ha 9nekTpOHHOIM nnaTe HaKoONUTENs [OJIXHO OblTb MPOUM3BELEHO
KOHOUryprupoBaHMe C NOMOLLbID nepekni4vaTtenenn (AXamrnepoB) COrnacHo
pekoMeHOaUNsaM, U3NOXEHHBIM B ONUCaHUN.

MoaknioYeHne HaKoNMUTENS K KOHTPOJIepY NPOU3BOAUTCS MMOKMM Kabenem, npu
3TOM BblOENIEHHAs LUBETOM KpaliHsAs Xuna kabens A0/KHA COeOVHSATb KOHTaKTbl C
HoMepoM 1 06omx yCTPOIACTB.

PasbeM nuTaHusa — CTaHOAPTHBIM, HENpaBWbHAs YCTAaHOBKA WUCKIOYEHA ero
KOHCTPYKLMNEN.

Mocne ycTtaHOBKM HakonuTena HeoOXoOAMMO U3MEHUTb KOHUrypauuto
komnbioTepa B CMOS Setup, ykazaB B COOTBETCTBYIOLLEM OKHE YMCO UMIUHOPOB,
rosloBOK M CEKTOPOB YCTAHOBNEHHOro BMH4YecTepa. B coBpemeHHbix BIOS tun
HaKoMUTESs MOXET ONnpeaensaTbCs aBTOMATUYECKN.

IOns paboTtel ¢ SCSI-HakonuTenamu npenycmoTpeH BIOS SCSI-apanTep.

Mocne TOro, kak guck pa3dut Ha pasnensl, pasnensl 0TGOopMaTUPOBaAHbl U Ha
ONCKE YCTaHOBJIEHA OrMepaunoHHasi CUCTEMA, OH rOoTOB Kk paboTe, 0aHako Obio Obl
HEMI0X0 CHavyana NpoTeCTUPOBATb Ero C MOMOLLBIO KaKOW-MO0 TECTOBOM NPOrpamMmbl.

Hanbonee naeectHble upmbl-npomnssoantenm HDD: Seagate, Quantum, Maxtor,
IBM, Fujitsu. B npunaraemon K usgenmio 4oKymMeHTaumm pmpma npmBoAUT Ero OCHOBHbIE
TeXHUYeckne xapakTepucTukn. Hanpumep:

HDD Quantum 2550AT:

- EmkocTb (M6aiiT) 2550

- Yucno anckos 3

- Yucno ronosok 6

- Yacrota BpaweHus (06/MuH) 4500

- CpepgHee Bpems noucka (Mc) 11

- Bpemsi 6e30Tka3Hon paboThl (4) 400000

4.5. Hakonutenn Ha CMEHHbIX XECTKUX AMucKax

HakonuTtenu aTtoro tmuna MoryT OblTb Kak BHYTPEHHUMWU (BCTpamBaeMbiMU B
KOMMBbIOTEP), Tak 1 BHELWHMMW. [1oaknoyaloTes oHW, kKak npaeuno, K SCSI-nHtepderncy.
CMEHHbIM 3/1IEMEHTOM HaKOMUTENEen ABNSEeTCHA KapTpuUOX C HOCUTENEM
nHdopmaumm. O60104Ka BbINOIHEHA U3 MPOYHOrO NiacTvka 1 obecneymBaeT 3amTy
HocuTens HdopMaL MM OT NbUIN Y MEXAHMYECKUX NOBPEXAEHN. dTa 3amTa MeHee
addekTnBHa, 4em B criydae ¢ HDD, nosToMy 3a30p MexXay MarHWTHOW roJfIoBKOM U
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paboyeli NOBEPXHOCTbIO AMcka ropasno 6osblue, a MJAOTHOCTb 3anmcu 1 ooLwi
MHPOPMALMOHHbI 0O6BEM HOCUTENS, COOTBETCTBEHHO, MEHbLLIE.

Mo Bnay ncnonb3yembix MaTepuanoB U TEXHONOMMU NMPOU3BOACTBA CMEHHbIN
auck aHanormyeH auckam HDD. EMKOCTb OOHOro CMEHHOro aucka konebnerca ot
necatkoB Mb6alit oo 6onee yem 1 baiTa.

Hakonutenb Ha CMEHHbIX XECTKUX OMCKax WMCMNONb3YTCA AN YBENUYEHUS
OMCKOBOro MpOCTpaHCTBa KOMMbiOTepa, a Takke Ons obecrnedyeHust onepaTtuBHOIO
M3bATUA HOCUTENs MHPOopMaLMKM B Lensax obecrnedyeHns ee 6€30NacHOCTU.

4.6. Hakonutenun Ha auckoBbiX maccuBax RAID

Ona xpaHeHns ovyeHb GONbLUMX MACCUBOB AAHHbIX, TAKUX KakK 31EeKTPOHHbIE
o6nbnmnoTekun, LenecoobpasHo NPMMEHSTb HAaKONMUTENN Ha AUCKOBLIX Maccueax RAID.

JNCKOBLII MacCuB BOCMPUHMMAETCS KOMMbIOTEPOM KakK OAWH XECTKUIA OUCK
6onbLuoi emkoctTn (28 HDD o6pa3sytoT ANCKOBLIA MaccuB eMkocTbio 120 [6anT).
CyuiecTByeT HECKOJIbKO Croco60B pacnpeneneHus nipopmanmm B yctporicteax RAID.

MHdopmauma kaxporo ganna MOXeT pacnonaraTtbCqd NocnenoBaTtenbHO Ha
HECKOJIbKMX ANCKax B CErMeHTax, HaXOASaLWMXCS, Hanpumep, B LMAMHAPAx C 0ANHAKOBbLIM
HOMepPOM, 4TO obecrnedunBaeT BbICOKYID CKOPOCTb A0CTyNa K AaHHbIM.

Ecnn HYXHO MOBBLICUTb Ha[AEXHOCTb XPaHEHUS AaHHbIX, MCMNONb3YIOT
oybnnpoBaHme Kaxnoro Aucka, O4HaAKO 3TO BABOE CHMXaeT KoadpduuueHTt
MCMOMb30BaHNS ANCKOBOIO MPOCTPaHCTRA.

Lpyrve cnocobbl opraHn3auum AUCKOBbIX MAaCCMBOB MCMOJb3YIOT pasnnyHbie
MeTOAbl NOBbLILLEHNS AOCTOBEPHOCTY XPaHMMbIX AaHHbIX HA OCHOBE KOPPEKTUPYIOLLINX
KOLOB M KOHTPOJbHbIX cyMM. PaboTta Hakonutena RAID opraHusyetcsa RAID-
KOHTPOJIIEPOM, KOTOPbIN, B 3aBUCUMOCTU OT UCTOSTHEHUS, MOXET ObITb MOAK/IOYEH K
cucTemMHol nnate Yyeped pasbembl PCl, EISA, SCSI, MC. CkopocTb nepegayn AaHHbIX
09 ANCKOBOro maccumea Yyepes nntepodeic SCSI — no 40 Mbaii/c.

4.7. Hakonutenn CD-ROM

Hakonutenu Ha komnakT-amckax CD-ROM wWnpoko MCnonb3yloTcs B HACTOSILLEE
BPEMS [N XPaHEHUS CaMOW pa3HoM MHbopMaumm — NporpaMMHoOro obecnevyeHuns,
apxmBoB, 6a3 AaHHbIX, KHUI, CMPABOYHMKOB, GOTO- U BUAEOU300pPaXEHU, MY3bIKU,
KOMMbIOTEPHbIX UTP U T.4,.

MonynspHocTb CD-ROM Bbi3BaHa 3HA4YUTENIbHO MEHbLUEN, MO CPaBHEHMUIO C
MarHUTHbIMU AMCKaMW, CTOMMOCTbIO 3arnnUCu U XPaHEeHUs eauHuLbl nHopMaumn, a
TaKkxke HEBOCMPUUMHMBOCTBIO XPaAHUMbIX OAHHbBIX K BO3AENCTBUIO 3NIEKTPUYECKUX Y
MarHUTHbIX NONEN.

M3rotoBneHne CD npoucxoaut cnegyowmm obpa3om. Ha cTeknonnacTnkoBsbii
ONCK ¢ GpOTOPE3UCTUBHBIM MOKPLITUEM C MOMOLLBIO A3EPHOro slyya 3anncblBaeTcs
nHpopmMaLma B BUAE yrnybneHnn (LUTPUXOB), PACMONIOXEHHbIX MO cnupanu. 3anuck
NPOUCXOANT C MOCTOSAHHOM JIMHENHON CKOPOCTbIO.

Mocne nposiBneHns GOTOPE3NCTUBHOIO CNOS U MEeTaNNN3auMmn aMcka nonyvyaeTcs
Tak Ha3blBaEMbIi MacTep-AMCK, C KOTOPOro METOAOM FaflbBAHOMIACTUKN CHUMAETCA
HECKONbKO paboymx KOmnui.

MeToaom ropsiyer NnpeccoBkuy ¢ paboyei Konuu, ABNSIOLLENCS MaTPULLEN, MOXHO
n3rotoBuTb A0 10 ThIC. KOMMAKT-ANCKOB.

Mocne BakyyMHOW MeTannMsaummn CroemMm ajlioMUHUSA U MOKPLITUS CNOEeM naka
CD cnocobeH ob6ecneunts no 10000 umknoB 6€30WLNOBOYHOr0 CHNTBIBAHUS AaHHbIX.

PaccMoTprM OCHOBHbIE XapakTepucTmkn Hakonutenen CD-ROM.

CkopoCTb nepefayn OaHHbIX — MakCUMasibHas CKOPOCTb, C KOTOPOW OAHHbIE
nepecbinanTcs OT HocuTens nHdopmaumm B ONepaTyMBHYIO NamMaTb KOMMbIOTEPA.
CkopocCTb Nepenayn gaHHbIX HEMOCPEACTBEHHO 3aBUCUT OT CKOPOCTY BPaLLEHUS ancka.
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Meps.ble npuBoabl CD-ROM mnmenn ckopocTb nepenayu aaHHbix 150 KbarnT/c, koTopasa
coBMnagana co CKoOpoCThbio NpourpbiBatenen ayano CD.

Cnepyiolpme Moaenn xapakTeprusoBaincb CKOPOCTbIO, KPaTHOM 3TOMY Ynciy. 3a
HECKOJIbKO NIET OHa Bo3pocna B 50 pas.

YpOBEHb Ka4eCTBa CUYNTbIBAHUS XapaKTepU3yeTCs CKOPOCTbIO (KOIPDULIMEHTOM)
ownboK. DTOT nNapameTp npencrtaBngeT cob0i OLEHKY BEPOSATHOCTU UCKAXKEHUSA
MHPOPMaLMOHHOIO BuTa Npu ero cYnTbIBaHUW. [pU NCKaXEHUN CHUTAHHbLIX OAaHHbIX
HAKOMUTESNIb CHUXKAET CKOPOCTb CHUTBLIBAHUS 1 MHOFOKPATHO YNTaeT COOMHbIN y4aCTOK.
Mpr NONOXNTENBHOM pedynbTaTe NepBOHAYaibHAg CKOPOCTb BOCCTAHABIMBAETCS.

CpepnHee Bpemsa gocTtyna — Bpems (B MUIIMCEKYHAAX), KOoTopoe TpebyeTcs
NPVBOAY AN HAaXOXOEHUA Ha HOCUTENEe HYXHbIX AaHHbIX. OHO cocTtaBnsetr 100-200
m/cC.

Ona yBennyeHms CKOPOCTU AOCTyna K AaHHbIM B Hakonutensax CD-ROM
ncrnonb3yetca OydepHas namaTtb. Bnarogaps el faHHble B KOMMbIOTEP MOTMYT
nepenaBaTbCs C MOCTOSIHHOM CKOPOCTbO. COBPEMEHHbIE HAKOMUTENN UMELOT BydepHyLo
namaTb pasmepom 256-512 K6anT.

[MokasaTenem HageXHOCTV HaKoNUTeNs BbICTynaeT cpeaHsas HapaboTka Ha 0Tkas
— cpenHee BpemMst 6e30Tka3HoM paboThl. ITOT NokasaTenb nexuT B npeaenax 50-125
TbIC. 4YaCOB, YTO BO MHOI0 pa3 60Jsiblle CPOKa MOPasibHOro CTapeEHUST HAKOMUTENS.

Mpueoabl CD-ROM yacTo Mcnosib3yloTcs U AN BOCMPOU3BEAEHUS ayANOONCKOB.
B 3TOM oOTHOWEHUM OHUM XapakTepusylTCca napamMeTpamum TpakTa
3BYKOBOCMNPOM3BEAEHNS:

- MOJIOCOW BOCMPOM3BOAMMbIX HYACTOT;

- ANHAMUYECKMM AMana30oHOM;

- OTHOLUEHMEM CUTHaN/WyMm;

- KOOPPUUMEHTOM JIMHENHBLIX UCKAXKEHWN;

- COMPOTUBNEHMEM Ha BbIXOAE U Op.

JaHHble Ha CD moryT ObITb NPeAcTaBfeHbl B pa3Hbix dpopmatax. PaccmMoTpum
OCHOBHbIE U3 HUX.

®opmat CD/DA - ncnonb3yetcs B UMPPOBLIX KOMMNAKT-ONCKAX CO BPEMEHEM
3BYy4YaHUS 74 MUH.

®opmat ISO 9660 — Hanbonee pacnpPOCTPaAHEHHbIN CTaHAAPT NIOrMYeckon
OpraHn3aumm 3ancaHHbIX AaHHbIX.

®opwmat High Sierra — opneHTMpoBaH Ha pas3nnyHblie ONepaLMoHHbIE CUCTEMbI.
CTpykTypa fgaHHbIX B 3TOM dopmMaTte nogobHa CTPYKTYpe AaHHbIX Ha MMOKUX AMCKax.
Ha HavanbHOM JOPOXKE AMCKa 3annCbiBaeTCs MeTka ToMa, KoTopas naeHtubunumpyet
CD. lNocne ee cunTbIBaHWS BKIIOYAETCH MEXAHM3M CUHXPOHM3auumn HakonuTens. Mocne
CUHXPOHN3NPYIOLLEN NocnenoBaTe/lbHOCTM HA OMCKEe pacrnojiaraeTcsl CUcTeMHas
nHdOopMaLVs, B KOTOPOI AeTannanpyeTcs CTpykTypa dainnos. B cuctemHor obnactm
cogepXuTcs nHpopmaums o Katanorax.

®opmaTt Photo-CD - npemHasHayeH gna 3anucu Ha CD, xpaHeHusa u
BOCMNPOM3BEAEHNs BbICOKOKA4YeCTBEHHbIX doTOoM3o0OpaxeHnin. Ha gucke dopmarta
Photo-CD moxeT xpaHutbca oT 100 (paspeweHune 2048x3072 Touyek) oo 800
(paspeleHne 256x384 Touek) poTonsodbpaxeHuii, a Takxe 3BykoBasi MHGoOpMaLus.

®dopmatr CD/XA - nos3BonigeT o0beAWHATb ayanouHpopmauuio wu
BNOEOM300paxXeHns 4519 UX CUHXPOHHOro BocnpoundeeneHus. lNMpun sToMm dparMeHThl,
cogepxaiwume pasnuyHble Buabl MHbopmaumn (ayamo, BUOEO, TEKCT) CYUTLIBAIOTCS
nocnenoBaTesnibHO U 3anoMuHaloTcsa B OydepHolr namMaTn, a 3aTeM NMPOUCXOANUT KX
B3aMMHAsA CUHXPOHU3ALUS.

®opmat CD-I — cTaHpapT MybTUMEANHOTO AMCKA, KOTOPbLI MOXET coaepXaTb
pas3Horo poga ayavo v BuaeouHdOopMaumioo, SHUMKIONeann, pasBiekaTeNbHble
nporpamMmbl 1 Urpbl.

®dopmaTt CD-DV - nosBonseT 3anucbiBaTb U XpaHUTb A0 74 MUHYT
BbICOKOKQYeCTBEHHOIO BUAEOM300PaXEHUNS CO CTEPEO3BYKOM. XpaHEeHWe OaHHbIX
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OCHOBaHO Ha meTone cxatns MPEG-1. [1na yTeHus Takmx AMCKOB TpebyeTcs annapaTHbIii
nnu nporpammHbli gekogep MPEG.

®dopmart 3DO paspaboTaH anst urpoBbix CD-nNpucTasok.

MpuBogpl CD-ROM noaxnio4aloTcs K KOMMbIOTEPY MOCPEACTBOM MHTEPdENCOB
IDE, EIDE, SCSI.

Mo ceoel koHeTpyKUMK NprBoasl CD-ROM 6biBaloT BCTpanBaeMbIMU B KOMIbIOTEP
1 BHewwHMK. MNMepBble NOAKOYATCS K aaanTepy (KoHTponnepy). BHewHne npueoapl
MMET COOCTBEHHbIV BGNOK MUTAHUSA U NOAK/IOHAOTCS K BHELUHEMY pasbemMy niathbl
paclmpenus. PasnuyaloT yCTpomncTBa C HEMNOCPEACTBEHHOM YCTAHOBKOW AMCKA U C
npenBapuUTEsNbHOM YCTAaHOBKOW OUCKa B BbIABUXHOM KOHTEWHep. lNepenHas naHenb
6onbwmnHcTBa NprBoaoB CD-ROM comepXuT cnefyowme SNeMeHTbl:

- HOVKATOpP BKJIOYEHUS 3NekTponuTaHmsa n obpatleHus k CD;

- BblOBUXHON NnoTok ana CD;

- KHOMKa ynpaBfeHUs BbIABMXKXHBIM JIOTKOM;

- FTHe34o0 Ang NOoAKMOYEHUS TONIOBHbIX TeedOHOB;

- PErynarop ypoBHS FPOMKOCTU;

- OTBEPCTUE aBaAPUNHOIO BbIABUXEHMS NOTKA.

Mexannam npusoga CD-ROM copepxut cneaywouwme OCHOBHbIE
GYHKUMOHANbHbBIE Y311bl:

- 3arpy304HOe YCTPOMCTBO;

- CUCTeMa yrnpaBfieHUs MPUBOAOM;

- ONTUKO-MEXaHM4YeCcKuin 60kK;

- cYCTeEMa aBTOMATUYeCKOro perympoBaHuns;

- YHUBEpPCaJIbHbIN OeKonep;

- UHTEpdECHbIA BNOK.

Mocne yctaHoBku CD B 3arpy304HOE YCTPOWCTBO, 3JIEKTPOMEXAHUYECKoe
YCTPOWCTBO NPUBOAMUT ANCK BO BpaLleHne. ONTruko-MmexaHmndeckuii 6ok obecneymsaeT
nepemMeLLeHne ONTUYECKOM FONOBKN CHUTbIBAHUS MO Paanycy AMCKA U CHUTbIBAHUE
nHdopmaumn. CepBoaBuratenb NoO KOMaHAaMm, NOCTynalWUM OT BCTPOEHHOrO
MUKporpoLeccopa, nepemMeLtaeT NOABUMXHYIO KapeTKy C OTpaXalowyM 3epkasioMm K
HYXXHOIN [OOPOXKe Ha komnakT-gmcke. OTpaxeHHbI OT Aucka Nyd MHdpakpacHoro
nasepa GoKyCMpyeTcs IMH30M, PaCcnONOXEHHOM No4, ANCKOM, OTPaXKaETCH OT 3epkana
MU nonagaeT Ha pPas3fenunTesnibHy Npu3My, KOTopas HanpaBasieT Jyd Ha BTOPYHO
dokycupyollylo nnMH3y. 3ateMm nyd nonagaeT Ha ¢oTomaTyMk, nNpeobpasyloLni
CBETOBYIO 3HEPIUIO B 3NEKTPOUMMYNbChbl. CurHanbl ¢ doTogatymka noctynaloT Ha
YHUBEpPCanbHbIM Aekoaep.

TOYHOCTb cuUuMTbIBaHUS WHPopmauum obecneymBaeTcs cuUcTeMamu
ABTOMATUYECKOr0 CNEXEHMS 3a MOBEPXHOCTbLIO ANCKA.

YHuBepcanbHblii gekogep npeactaBnseTr coboi npoueccop ansg o6paboTku
CUrHanoB, CYMTaHHbIX C KOMMNaKT-ancka. B cocTtaB yHMBepcanbHOro gekogepa BXoamt
EFM-pekopep, Bbiaensiowmnn MHGopMaymoOHHbIe CUMBOJIbI, CUHXPOCUTHAsbl U
cnyxebHyto MHpOopMaLMIO, a Takxke KackaOHblii Aekoaep, NPoBOAALLMA GOpMUPOBaHME
6/10KOB CMMBOJIOB, KOTOPbIE NMEPEL, 3annCbio Ha AMCK OblM NOOABEPrHYTHI Pa3bUeHUIo
1 pasMeLLEeHbl Ha Pa3HbIX y4acTKax AOPOXKU OJ1s1 YMEHbLUEHWS BEPOATHOCTU NOTEPU
nHdopmaunun. [BoriHOE OeKOAMPOBaHUE C NepemMeLleHVEM CUMBOJIOB MO3BONSGET
BOCCTAHOBUTb NOTEPSAHHYIO MHDopMauuto ob6bemom oo 500 6ainT, 4TO COOTBETCTBYET
nedekTy A0POXKM 3anncu AJNHON 2.5 MM.

OnepaTtuBHOe 3anomuHatouiee yctpoiicteo (O3Y), Bxoasiiee B cOcCTaB
YHVBEPCAJIbHOIO AEKOAEPA, BbINONHAET DYHKUMIO OydepHOi NnaMaTn, a KOHTPoNep
ynpaBasieT pexuMamMm UcnpaBieHns owmnobok.

MiMnynbcHble curHanel ¢ ¢GoTogaTyMka ONTUYECKOW rOJIOBKM MOCTYynaloT B
yCUnnUTENb CUCTEMbI aBTOMAaTMYECKOro perynuposaHus (CAP), rae BeloensioTest CUrHasbl
ownboK CnexeHus nU OoCyLlecTBnseTca $as3o4acToTHaAa KOPPEKLUUS CHUTbIBAEMOrO
curHana. CurHanbl oWMOOK CNexXeHUs MOCTynalT B CUCTEMbl aBTOMATUYECKOro
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perynupoBaHua dokyca 1 pagmanbHoOro cnexeHuda. Cucrtema aBTOMaTU4ECKOro
perynnmpoBaHns pagunanbHO nogayn ynpasisgeT CEPBOABUIaTENEM MEPEMELLEHUS
onTu4eckon Jopoxku. CuctemMa aBTOMATUYECKOrO PEryinpoBaHUs MOLLHOCTU
M3nyyeHus nasepa nonnepXuBaeT ee HEeM3MEHHOM He3aBUCUMO OT TemnepaTtypbl
okpyXxatouwer cpefbl U nepenanoB HanpsxeHus. Cuctema aBTOMaTUYECKOro
PErynMpoBaHuns IMHERHOM CKOPOCTU 0OecneymBaeT NOCTOAHHYIO JIMHENHYIO CKOPOCTh
BpalleHns aucka. YCTponcTeo ¢a30oBOM aBTONOACTPOWMKM 4aCTOTbl BbIAENSIOT U3
curHana EFM-kopa curHan TakToBOW 4acToThkl, HEOOXoauMbI onsa paboThl Aekoaepa.

MHTepdelicHbili 6n10k cocToMT M3 npeobpasoBaTens UMGPOBbLIX OAHHbIX B
aHanoroBble curHansl (LJAM), ounbTpoB HMXHMX YacToT (PHLL) n nHtepdeica gns
CBA3M C KOMMbioTEPOM. [pn BocnponadseaneHnn ayomonHoopmaumm LA nooyepeaHo
npeobpasyeT uMdpPOoBbLIE AaHHbIE IEBOIO M NPaBOro KaHa/IOB B aHA/IOroBble CUrHasbl.
MonyyeHHble cUrHanbl NnepegatoTcs Ha yeunutenn ¢ GHY. 3atem curHanbl noctynatoT
B 3BYKOBYIO KapTy 1 4Yepes JIMHENHbIN BbIXOL HA NHe340 O NMOAKIOYEHNSA FONOBHbIX
TenegpoHOB.

B kauecTBe nprmepa nprBeaemM OCHOBHbIE XapakTepPUCTUkn anckosoaa CD-ROM
Toshiba XM 5701:

Tun nHTepodeiica - SCSI;
CkopoCTb Nepenayn gaHHbIX, KpaTHOCTb  12;
CKkopocTb nepefayn aaHHblx, Kbant/c 1800;
CpenHee BpeMs oocTyna, Mc 125;

CpepnHee Bpems HapaboTkm Ha oTkas, 4.  100000.
4.8. Hakonutenn CD-WORM

Hakonutenn CD-WORM no3BongioT eAnHOXAbI 3anucaTtb MHOOPMaLMIO Ha ANCK
M MHOIOKpPAaTHO ee CYUTbIBaTb. TakmM 0Opa3oM, 3Ta TEXHONOTUS ABMSETCH HOBbIM
LaromMm B pasBuTUM HaKONUTENEN Ha ONTUYECKMX anckax. Paznmnyve TexHonormn CD-
WORM 1 CD-ROM 3aknto4yaeTcs B TOM, YTO NPW 3anncu AaHHbIX Ha MOBEPXHOCTU AMCKa
B NMEPBOM CJlyqae He Bbbkuratotes yrnyonenus. Juck CD-WORM nokpbIT creuyanbHbiM
TEPMOYYBCTBUTENbHBLIM C/IOEM KPACUTENS C TaKUMK Xe OTpaxaloLmMMn CBOMCTBaMN,
Kak 1y aJloOMUHUEBOrO NOKPbLITUSA 006bI4HOro CD. MNpu 3anucu nHdopmaumm Ha oUck
Nlyd nasepa pasorpesaeT C/IoM 30/10Ta U CNOWM Kpacsauiero sewectsa. NpovcxognTt
XUMUYecKas peakuusi, B peadynbtaTe KOTopoii 061ydaeMblii na3epHbIM JIy4eM y4acTokK
Ha NOBEPXHOCTU AMCKA U3MEHSIET CBOW LIBET, @ CNe0BaTeNbHO, Y CBOU OTpaXaTesbHble
cBoicTBa. Takme y4acTkM HauyMHaOT paccenBaTb CBET TOYHO Tak Xe, Kak yriyoneHus
Ha MacTep-aucke 06bivHOro CD. CunThiBaOWMM Na3ep cTaHaapTHOro Hakonutens CD-
ROM BoCnpuHUMAET 3TU y4aCTKM Kak NceBaoyrnyodneHns (XoTs 3TO TOJbKO MsATHA) C
MEHbLUNM YPOBHEM MHTEHCUBHOCTU OTpaxaemoro ceeta. Auckn CD-WORM wnmetoT
3€e/IeHOBATO-30/I0TUCTbIN LBET.

CywecTByeT Heckonbko crnocobos 3anucum Ha CD-WORM. Haubonee
pacnpocTpaHeH cnocob 3anucu gucka 3a oamH npoxon (disk-at-once), korpa
MOArOTOBJIEHHbIN (HANPUMEP, PAa3MELLEHHbIN HA XXECTKOM Amncke) dain 3anmcbiBaeTcs
3a OOMH ceaHc. Npu 3TOM OTCYTCTBYET BO3MOXHOCTb A06aBNeHNs nHdopmMaummn Ha
avck. Jpyroii cnocob no3sBonsieT NpoM3BoAnTb MHOrOCEaHCHYI0 3annchk (track-at-once)
OTAENbHbIX JOPOXEK N MOCTENEHHOE HapallMBaHne o6bemMa MHbdopMaunn Ha ANCKe.

4.9. [lpyrue onTu4eckue HakKonurtenu

OuyepepaHoii cTyneHbto B aBontoumm CD cTtana TexHoNorns, no3BofgoLwas Bectn
3annchb laHHbIX NOBEPX paHee 3anmcaHHbiX. OHa OCHOBaHa Ha U3BMEHEHWM OTPaXKatoLLMX
CBOMCTB NOBEPXHOCTWN OuCKa Nnpuv BO3LENCTBUN Jiyda nasepa. TexHosnorus nosyyuna
HasBaHue PD (Phase-change Dual) — aBoiiHoe nameHeHne daabl BellecTsa. 3anmcb
JAHHbIX Ha OMCK OCYLLECTBNSAETCS C NMOMOLLbIO 1a3epPHOro yya, KOTOPbIA C BbICOKOW
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TOYHOCTbIO pacniaBnseT OTAENbHbIE YHACTKN HOCUTENS AAHHbIX; MPU OXNaXAEHWUM OHN
nepexooaTt nNMbo B KpUCTaNIMYeckoe COocTosiHue (G Goniee BbICOKOIM OTpaxatoulei
cnocobHOCTbLIO), NMMO0 B amMopdHOe (C MeHbLLel oTpaxatollei CnoCOOHOCTLIO).
MHdopmaumnio Ha Takmx AMCKAX MOXHO CTUpaTb U MOBTOPHO 3anuCbiBaTh,
CNnefoBaTesibHO, OHU NPUFOAHbI AN XPaHEHUS 1 apXMBUPOBAHUS OAHHbIX.

OpHako TpeboBaHMe COBMECTMMOCTU ¢ Hakonutenamu CD-ROM nomewsano
LUIMPOKOMY pacnpocTpaHeHunio TexHonormm PD. Ha cmeny el npuwna texHonormus CD/
RW (ReWritable) — nepe3anuceiBaeMbix CD, Ha3biBaembix Takke CD-E (Erasable ) —
cTupaeMbix CD. 9Ta TexHonorns ob6beaAnHSET 3/1EMEHTbI TEXHONOrMIA ABOWNHOIO
n3meHeHus dasbl BelecTea u CD-WORM, obecneurBas BECb CNEKTP GYHKLUMOHANbHbBIX
BO3MOXHOCTEN MO 3anvcu 1 nepesanmcu UCKOB, MPUroAHbIX A9 YTEHUSA Ha MIOOOM
Hakonutene CD-ROM. Mo 3asBneHnto pa3apaboTynkoB, HOBOE YCTPOMCTBO PACCHUTaHO,
no KpamHen mepe, Ha BbinosiHeHe 1000-kpaTHOM Nepe3anucu.

Mo mepe coBepLueHCTBOBaHMS TexHonornm co3gadms CD n nprBoaoB, a Takxke
TpeboBaHUn B 0611aCTVM BbICOKOKAYE€CTBEHHOrO LUMMPOBOro BMAEO, BO3HMKIA
NoTPeBHOCTb B YBENIMYEHNN EMKOCTU ONTUYECKUX HOCUTENEN nHdopmaumn. MNogsunca
HoBbI dopmaT 3anmcu ganHbix Ha CD DVD ( Digital Versatile Disk ). Micnonb3oBaHue
dopmaTa DVD nossonseT npnban3ntb Ka4eCTBO BUAEOMU300paxXeHns ans ObITOBbIX
npourpeiBatenen CD k kayecTBy ctyauiiHon TB-mpoaykumm. B coOTBETCTBUM C
nepBoHaYasibHO NPUHATEIM cTaHaapToM, DVD-guck 9BnseTcs 0GHOCTOPOHHUM 1 MOXET
copepxaTb 00 4,7 I6ant nipopmaumn. Kak n CD, auck dpopmarta DVD nmeeT anameTp
120 mM. B HakonuTene HOBOro ctaHaapTa pabdoyas oJinHa BOJHbI U3yYeHus nasepa
cHmxeHa ¢ 0,78 no 0,63 — 0,65 MkM, 4TO 0Gecneymno BO3SMOXHOCTb YMEHbLLIEHMUSs
pa3MepoB LUTPUXOB 3anvcy NPakTUYeCcky B ABa pPasa, a PACCTOAHME MeXAY A0POXKKaMU
3anucu ¢ 1,6 0o 0,74 mkm. Kaxabin BycTOpoHHU CD DVD cocTonT 13 AByX ONCKOB
TonwmHon no 0,6 MM, NNOTHO COEAMHEHHbIX Apyr ¢ gpyrom. Ha CD DVD MOXHO
pPa3MecTUTb MNOSMHOMETPaXHbIN BNUAEODUIbM C TPEMS KaHanaMmu KavyeCTBEHHOrO
ayAMOCONPOBOXAEHNS N YETLIPbMS KaHanamu cyo6TUTPOB.

Bo3MOXHOCTb nepe3anucu nHdopmMaumm v OANTENBHOIO €€ XPaHEeHUd
obecrneunBaloT Takke HakonuMTenn Ha MarHuToonTuyeckmx amckax ( CD — MO ).OHu
MCNONb3YIOT Na3epHbI Ny4d Ang MECTHOIO pa3orpesa NOBEPXHOCTU Aucka Mpy 3anucu
MHOPpMaALMUN MArHUTHOM ronoBkon. CymTeiBaHne mMHGoOpmMaumm BbINOSHAETCS
nas3epHbIM JIy4HOM MEHbLEeNn MOWHOCTU. MarHUTHbIA C/OM HA MOBEPXHOCTU
MarHMTOOMNTUYECKOrO ANCKA MOXET OblTb NEPEMArHMyYeH MarHUTHOM FONI0BKOM TONbKO
Npw BbICOKOM TeMnepaType. Takas TemnepaTypa (COTHW rpaayCcoB) CO30aETCA NA3EPHbIM
VIMMNYNbCOM ANUTENBHOCTLIO nopsiaka 0,1 Mkc. MNpu cunteiBaHUN MHOOPMALIMN BEKTOP
nonapmM3aLnn OTPaXEeHHOro OT MOBEPXHOCTU OMCKa NAa3EepPHOro Jiyda Ha HECKOJIbKO
rpafycoB M3MEHsIeT CBOE HanpaBjlieHMe B 3aBUCUMOCTU OT HamnpaB/ieHUS
HaMarHM4YeHHOCTU y4acTka akTUBHOMO Cnod. MIamMmeHeHre HanpasneHms nongpu3aumm
M BOCNPUHUMAETCHA COOTBETCTBYIOLWNM JaTYNKOM. EMKOCTb COBpPEMEHHbLIX
MarHMTOOMTMYECKUX ANCKOB A0X0AMT 0o 2,6 6aiT, Bpemsa goctyna ot 50 oo 150 mc,
CKOpPOCTb cunTbiBaHMa ao 3000 Kb6ait B cekyHay. OgHako nepesanucbiBaiolme
MarHMTOONTUYECKME ONCKOBOObI O4EHb JOPOrN.

5. YCTPOUCTBA BbIBOOA WHDOPMALIUU

Monb3oBaTenb MOXET nony4yaTb MHOPMALUKD OT KOMMbIOTEPA B BUAE
n3006paxeHnss Ha aKkpaHe unn Ha OymaxHOM HocuTene (B BUAE Tak Ha3blBAEMOW
“TBepmoi konun”).

5.1. MoHuTop

[nsa Bu3yanbHol cBa3u Nonb3oBartens ¢ ABM, oTobpaxeHus KoMaHg, MHCTPYKLUMIA
1 OaHHbIX, NepefaBaeMblx OT KNaBmaTypbl MY NpoLeccopa, npegHa3HaveHbl CUCTEMbI
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BU3yaNbHOro oTobpaxeHus nHdopmMauum, COCToALLME M3 MOHUTOpaA (aucnnes) u
aganTepa (BuOeokoHTposuiepa). MOHUTOP CNYyXUT ANs BU3yanusaumm naobpaxeHus,
ajanTep — Ais CBA3M MOHUTOPA C MUKPOMPOLECCOPHbLIM KOMMAIEKTOM. KOHCTPYKTUBHO
BMAEOafanTep npeacTasnseT coboi nnaTy (BMOeoKapTy), yCTaHaBIMBAEMYIO B Pa3beM
CUCTEMHOM nnaThl.

OCHOBHbBIMM MOKA3aTeNAMN CUCTEMbI BU3YyaslbHOrO OTOOPaKeHUs SBASIOTCA:

- XapaKkTePUCTUKM 0TOOPaxXeHUs (pa3Mep aKpaHa, paspeLuatoLLas CnocobHOCTb,
SIPKOCTb, YaCTOTa KaapOoBOK pas3BepTkM, NO0Ca HacTOT BUAEOCUrHana);

- 06beM BuaeonamaTy;

- BHepreTNYecKne xapakTepucTnku;

- SPrOHOMUYHOCTb.

Pasmep akpaHa MOHMTOpa 3a8aeTcs 0ObIYHO BEMYMHOM €ro guaroHanu B
aonmax. Ana IBM — coBMeCTUMbIX KOMMNBIOTEPOB NPUHATLI ClieayoLme TMnopasmMmepsbl
akpaHoB: 12, 14, 15, 17, 20 n 21 gonim.

MoHuTOp MOXeT paboTaTb B ABYX pexumax: TEKCTOBOM U rpaduyeckom. B
TEKCTOBOM PEXMME N300paxKeHMe Ha 9KpaHe COCTOUT M3 CUMBOJIOB PACLUMPEHHOrO
Habopa ASCII, dopmrpyemMblx 3HAKOreHEPATOPOM (BO3MOXHbI MPUMUTUBHBLIE PUCYHKN,
pamMKu, COCTaB/IEHHbIE U3 CMMBOJIOB Ncesaorpadukn). nsa BbIBoga CUMBOA HA 9KpaH
MOHUTOpA CHayana onpenenseTcsd no3vums, B KOTOPOM OOMKEH NOABUTLCS CUMBOJ
(NnopsioKoBbIE HOMEP CTPOKM Y HOMEP CMMBOJIA B CTPOKE), a 3aTeM Mo Kogy CMMBONa
onpegenseTca ero dopmMa, KoTopas M BbICBEYMBAETCHA HA 9kpaHe. [MpenenbHoe
KONM4eCTBO CUMMBOJIOB, OAHOBPEMEHHO pa3MeLLaeMbliX HA 3KpaHe MOHUTOPA,
Ha3blBaeTcs NHGOPMALIMOHHOM EMKOCTbIO 3KpaHa. B rpadunyeckom pexnme Ha aKkpaH
MOHUTOPA BbIBOAATCS BUAEON300PaKEHNS, CIIOXHBIE CXEMbI U YEPTEXN, Haanucu. B
3aBMCMMOCTU OT GOPMbl HaNpPsXKeHUs, NoaaBaeMoro Ha OTK/IOHSIOWME MAacTUHbI
MOHUTOpPA, Pas3nMyaloT BEKTOPHbI€ PUCYHKU — MNpencTtaBfieHne rpaduyeckoro
M300paxeHs C MOMOLLLbIO KOHEYHOIO YMCNa FTeOMETPUYECKMX OOBEKTOB (MPUMUTUBOB)
1 pacTpoBblie PUCYHKU — NpeacTaBneHne rpaduniyeckoro n3obpaxeHms ¢ NOMOLLBIO
Maccmea OTAesibHbIX To4Yek-nukcenos (pixel — picture element). MNMukcen -
MWHVMaJbHbI 31EMEHT PacTPOBOro N3obpaxkeHuns.

Paspewatowaa cnocobHOCTb U3MEPSAETCH MakCMMasbHbIM KOJMYECTBOM
NUKCENOoB, Pa3MEeLLAIOLLIMXCS MO FOPU3OHTANN U MO BEPTUKANN HA SKPaAHE MOHUTOPA.

3aBuCUT paspellatoLias CnocoOHOCTb Kak OT XapakTepuUCcTUK MOHUTOPA, Tak 1 OT
XapakTepUCTuK BuaeokoHTponnepa. CtaHoapTHbIe 3HAYEHUA paspellakllen
CrNnocoBHOCTM COBPEMEHHbIX MOHUTOPOB: 640x480, 800x600, 1024x768, 1280x1024,
1600x1200. PagpeluatoLyto cnoCoOHOCTb M YEeTKOCTb M300paxeHnsa onpenenser
pasmep (Toukm — dot pitch) nlommHodopa aKkpaHa MOHUTOPA: YEM MEHbLUE 3EPHO,
TEM Bblle YeTKOCTb M3obpaxeHnsa. BennunHa 3epHa COBPEMEHHbLIX MOHUTOPOB
coctaengaet ot 0,23 o 0,28 mm. CTpOro roBopsi, UMeeT 3HA4YEHNE HE ANAMETP 3epHa,
a pacCcTosiHMe Mexay LeHTpamMu 3epeH.

BaxxHol xapakTepncTMKon MOHUTOPA ABNSETCS YaCcTOTa €ro KaApPOBOW Pa3BEPTKU.
CmeHa n3obpaxkeHuin (kaapoB) Ha 9KpaHe ¢ YacToTol 25 My, BOCNPUHUMAETCS rna3om
Kak HenpepbiBHOE ABUXEHWE, HO rnas3a npu 9TOM ycTaloT. B coBpeMeHHbIX
BbICOKOKA4YECTBEHHbIX MOHMUTOPAaXxX YacToTa CMEHbl KagpoB He Huxe 70 —75 My, npu
3TOM YacToTa CTpoyHoM pa3eepTkn 40 —50 k'L, 1M obecneymBaeTcs XxopoLuas nonoca
4acTOT BMAEOCUrHana — BaXHbI napamMeTp, 00yCnoBAMBaAOLWMIA COBMECTUMOCTb
MOHUTOPA C BUAEOKOHTPOJIIEPOM (MO YETKOCTU M306paxeHus). CornacoBaHuio C
BUOEOKOHTPOJIIEPOM S8 AOCTUXKEHNS YCTONHMBOCTU M300PaXeHMS MOANIEXUT 1 cama
BESIMYMHA YaCTOTbl KAAPOBOM PasBepTky. B 3aBMCUMOCTM OT 9TOFO MOHUTOPbBI MOXHO
pasfennTb Ha TpU rpynmbl:

- MOHUTOPbI C GUKCUPOBAHHOM YaCcTOTOM, KOTOPbIE NOLAAEPXNBAIOT BCEro OAMH
pexnM 1306paxeHuns;

- MOHUTOPbI C HECKONIbKUMN DUKCUPOBAHHLIMY YacTOoTaMu, NoaaepXuBatoLLme
HECKONBbKO (UKCUMPOBAHHbLIX PEXMMOB N300paXeHUS;
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- MYJIbTUY4ACTOTHbIE MOHUTOPLI, aBTOMaTU4eCKN NOACTPanBaloLLNECH MOL,
BUOEOKOHTPOJIIEP U noaaepxuBaowme O0NbLIOE YMCIO BUOEOPEXMMOB.

LIBETHOCTb MOHUTOPA 3aBUCUT OT IOMUHOMOPHOIO MOKPbLITUA 3KpaHa. B
MOHOXPOMHOM MOHUTOPE Ha 3KpaHe pacrblfieH O4AUH JIOMUHOMOP, KOTOPLIA ”
onpenenseT UBET akpaHa: 6enblil, 3eneHblil unu apyroii. B LBETHOM MOHUTOpPE Ha
3KpaH rnocnefoBaTelbHO HanbIISITCA TPU PasfnYHbIX JIIOMUHOMOPA, Kaxabli 13
KOTOPbIX CBETUTCS NOA BO3AENCTBNEM 3/IEKTPOHHOMO Myyka CBOMM LIBETOM. B LiBETHbIX
MOHUTOpPax B Ka4eCTBE OCHOBHbIX LIBETOB NPUMEHSIOTCS: KpacHbi (Red), 3eneHbin
(Green) n cunHunii (Blue), noatoMmy OHM nonyymnm HaszBaHne RGB-MOHUTOPHLI.
JloMnHOodOpbI HAHOCATCA B BMAE TOYEK, 00pasyloLmx LUBETHble Tpuaabl HA MecTe
KaXaoro nukcena. B uBeTHbIX 3nekTpOHHO-Ny4YeBbix TpybOkax (DJ1T) ncnonbayoTca
TPY 3NEKTPOHHbIE MYLUKKW, KaXAas M3 KOTOPbIX MOXET MOACBEYMBaTb TOYKY TOSBbKO
ogHoro useTta. MI3MeHAS MHTEHCUMBHOCTb KaXAO0oro 3JIEKTPOHHOrO rny4vka, MOXHO
perynmpoBaTb ApPKOCTb TOYEK B LIBETHbIX TpmMagax. Ho TO4kuM, U3 KOTOPbIX COCTOUT
nuKcen, rnasom no oTAeNbHOCTN He BOCMPUHUMAIOTCS, Tak Kak MMeloT O4eHb Marible
pa3mMepbl 1 pacnonoxeHbl 6n3Ko Apyr OT Apyra. [na3 BOCMPUHUMAET UX CIIMTHO Kak
OAHY LBETHYIO TOYKY, LBET KOTOPOWN 32BUCUT OT APKOCTU €€ KOMMOHEHTOB.

Hapsiay ¢ MoHuTOpamu Ha 6a3e 31T CyLLECTBYIOT MOHUTOPbI C MIOCKUM SKPAHOM:
NNa3MeHHbIE, SNEKTPONIOMUHECLIEHTHbIE N Xuakokpuctananyeckne. OHU nMerT
Marnble Guanyeckme pasmepsl 1 BEC, He MEPLAIOT, Y HUX OTCYTCTBYET PEHTIEHOBCKOEe
n3nyyeHune, 06nanaT 60OMbLLON MEXaHNYECKOV NMPOYHOCTBLIO U AJINTENTbHBIM CPOKOM
cnyx6bl. OHM ycTynailoT MoHuTOpaM Ha 3JIT B ckopocTn 06HOBNEHMS M306paxeHus
Ha 3KpaHe N B KONMMYECTBE OTOOPaKaeMblX LBETOBbIX OTTEHKOB.

[MnasmeHHble N 3NEKTPOMIOMUHECLLEHTHBIE MOHUTOPBI ABASIOTCSA aKTUBHbLIMU,
nanydyarowmmmn ceet. Ana paboTbl C HUMU HE HYXEH MOCTOPOHHWUIA UCTOYHUK CBETA.
JKnpakokpucTtanimyeckme — NaCCUBHbIE MOHUTOPbI, Tak Kak paboTalT Npu HaaMynm
NOCTOPOHHEr0 MCTOYHMKA CBETA, KOTOPbIN UM MPOXOAMT CKBO3b 3KPaH, v OTpaxaeTcs
OT Hero . XXnakoKpucTaIMyeckne MOHUTOPbI MCMOJMb3YIOT CMOCOBHOCTb XUAKNX
KPUCTaIOB N3MEHSATb CBOIO OMTUYECKYIO MIOTHOCTb UM OTPAXaloLLyt CNOCOOHOCTb
noA, AeNCTBUEM 3IEKTPUHECKUX CUTHAN0B.

B nna3meHHOl naHenn anemMeHT nsobpaxeHusas obpasyeTcs B peaynbTate
ra3oBoro paspsaa, KOTopbli CONMPOBOXAAETCA nanyyeHmem ceeta. KOHCTPYKTMBHO
naHesb COCTOUT N3 TPEX CTEKISHHbIX NIACTUH, Ha ABEe U3 KOTOPbIX HAHECEHbI TOHKNE
npo3payHble NPOBOAHUKN (00 2-4 NPOBOAHMKOB Ha 1 mMm). Ha ogHoOl mnactuHe
NPOBOAHMKN PACMOfIOXEHbl FOPU30HTAsbHO, Ha APYrov — BepTUKabHO.

Mexay HUMU HaxoauTCs TPeTbs MaacTuHa, B KOTOPOW B MecTax nepecedyeHus
NPOBOLHMKOB MMEIKOTCS CKBO3HbIE OTBEPCTUS. OTU OTBEPCTUS NMpu cOOpKe naHenm
3arnoJIHAITCH MHEPTHLIM ra3oM. [OPU30HTaNIbHO N BEPTUKAIbHO PaCMOSIOXEHHbIE
NPOBOJHVKN 06Pa3YI0T KOOPANHATHYIO CETKY; Ha NMEPECEYEHM NMPOBOAHMKOB HAXOAATCS
aNeMeHTbl n306paxeHns — nukcensl. B HacTosillee BpeMS CyLLeCTBYIOT LBETHbIE
niaasMeHHble NaHenn ¢ paspeLuaroLler cnocobHocTeio akpaHa 1024x1024 nukcen.

ONeKkTPOIIOMUHECLEHTHBIE MOHUTOPbLI PAB0TalOT Ha MPUHLMIME NIOMUHECLLEHLMN
BellecTBa Npu BO34ENCTBUU HA HErO 3JIEKTPUYECKOro nons. JIIOMUHECLEeHTHoe
BELLECTBO pacrnblngeTcsd Ha NOBEPXHOCTM OOHOM U3 NAACTUH C KOOPAMHATHON CETKOM.
HanpsxeHne Ha KOOpAMHATHbIE LUMHbLI NOOAEeTCs Takoe, 4TOObl Ha MepecevyeHun
KOOPAMHATHBLIX WWH CcO34aBasioCb 31IeKTpUYeckoe rnoje, AOCTATO4YHOE ANH
BO30YXaeHus nioMUHodopa.

CoBpeMEHHbIE MOHUTOPbI UMEIOT CUCTEMY SHeprocOepexeHns (MOHUTOPbI TUNa
G — Green), koTOpasi BbIBOAUT MOHUTOP M3 akTUBHOM paboTbl Mo aTanam :

- on (pa6ouunit pexum — 100 — 200 BT);

- standby (pexum oxumpaHus — notpebneHne aHeprum He 6onee 30 BT);

- suspend (npuocTaHoBka paboTbl — He Bonee 8 BT);

- off (oTkNIOYEHME).

K DOMONHUTENBHBIM MOJIOXUTESNIbHLIM Ka4eCTBaM MOHUTOPOB MOXHO OTHECTU
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Hanu4yue :

- @aHTMBIMKOBOIO MOKPbLITUS;

- NJIOCKOTro 3kpaHa, obecneuymBatowero 60MbLy0 MPAMOYrOfbHOCTb
1M3006paxXeHNs N yMEHbLUIAOLWErO BAnKY;

- nopoepxkn ctaHgapta Plug & Play, B COOTBETCTBUM C KOTOPbIM MOHUTOP
“coobLiaeT” agantepy CBOK MapkKy, KOMMaHUIO-MPOU3BOANTENS, CEPUNHBIA HOMEP,
4acTOTbl U PEeXWUMbl, B KOTOPbIX OH MoXeT paboTtaTb. Mo 31Ol MHDOpmMaunmn
aBTOMATUYECKM BbIOMPAETCs ONTMMasbHbIA PeXuM paboTbl MOHUTOPA.

B cocTaB yCTpOICTB BUAE0OTOOPAKEHNS BXOOAT TAKXKE BUAEOKaPThbl — YyCTPONCTBA
ynpaBnieHns MoHUTopamMmu. [lpyroe nx HassaHue — BUOEOKOHTPONEPSDI.

BunoeokoHTponnepbl GBASKOTCA BHYTPUCUCTEMHBIMU  YCTPOMUCTBAMM,
HernocpeaCcTBEHHO YNPaBASOLWMMM MOHUTOPaMM 1 BbIBOAOM MHMOPMaLMA Ha UX SKPaH.
BnaeokoHTpoNnep coaepXxuT: cxemy ynpasneHus J1T, pacTpoByiO NamMsAThb (BUOEONaAMSTb,
XPaHsILLYyO BbIBOAVIMYIO Ha 3KpaH MHMOPMauMio 1 MCMOob3yoLLyo none Bruaeobydepa
B ornepaTtuBHOM NamaTi), MUKpocxeMbl M3Y (MaTpuLbl 3HAKOB), MOPThl BBOAA-BbIBOAA.

OCHOBHbIE XapakTEPUCTUKM BUOEOKOHTPOIEPA:

- 06BEM BuaeonamaTu;
pexumMbl PaboThbl (TEKCTOBLIN 1 rpaduyeckumin);

- BOCNpou3BegeHmne LBETOB (MOHOXPOMHbIV N LIBETHON);

- YACNO LBETOB MM MOJIYTOHOB (B MOHOXPOMHOM);

- paspelarwas cnocobHOCTb (YNCNO afpecyeMbIX HA 3KpaHe MOHUTOpA
MUKCENoB N0 rOPU30oHTaNN 1 BepTUKann);

- pasMep mMaTpuubl CMMBONA (KOJIMYECTBO MUKCENOB B CTPOke U cTOonbLe
MaTpuupbl, GOPMUPYIOLLEN CUMBOJ HA 3KPAHE MOHUTOPA);

- pas3psaaHOCTb LWKMHbLI AaHHbIX, onpeaensiowas CKoOpocTb obMeHa AaHHbIMU C
CUCTEMHOW LUMHOWN.

EmkocTb BuageonamaT onpeaenseT KOM4ecTBO XpaHMMbIX B MaMsTV MUKCEN0B
n ux atpubyTtoB. PazpagHocTb atpubyta nukcena onpenenser, B 4aCTHOCTH,
MakCuMasibHO BO3MOXHOE YMCNO0 MNOIyTOHOB UM LIBETOBbIX OTTEHKOB, Y4UTbIBAEMbIX
npu oTobpaxeHnn Nukcena (Hanpumep, Ans oTobpaxeHus 65 ThICaY LBETOBbLIX OTTEHKOB
KaXXObIA NUKCEN AOMKEH UMeTb 2-0aiToBbI aTpubyT).

O06LenpUHATLIMUY ABAKIOTCS cnenylolme BuaeoananTepsbl.

Apantep MDA (MOHOXPOMHBbIV ANCMNIENHBIN afanTep) — OAUH N3 CaMbIX PaHHUX
afanTtepoB, MOXET BOCMPOU3BOAMUTL JMb andaBuTHO-UMGOPOBYIO MHOOPMALMIO U
HeObO0/bLLIOE KONMYECTBO CNYyXebHbIX CMMBOMOB. Paspeluaiowias cnocobHOCTb aKpaHa
— 80x25 cumBosoB, pasmep cumeona — 9x14 nukcenos.

Apantep CGA (uBeTHoI rpadmyeckunii anantep) o6ecneymBaeT BOCNPOU3BELEHNE
MHdOpMaLMM TONIbKO CO CPEOHUM pPas3pelleHneM U OrpaHUYeHHbIM KOMYECTBOM
uBeToB. Paspelwatolas cnocobHocTb — 80*25 cMMBOMNOB Ha 3KkpaHe, CUMBOJIbHAsA
maTpuua 8x8 nukcenoB. M3-3a Hebonblioro obbema Buaeonamaty (16 Ko6ant) B
rpaduyeckom pexmme agantep obecneymBaeT NMpPU HU3KOW paspeluatrolen
cnocobHocTn (320x200 nukcenos) BOocNpon3BeaeHne 4 LBETOB, a NPU HOPMasbHOM’
paspeLuatoLLen crnocobHOCTU MOXeT paboTaTb TO/IbKO B MOHOXPOMHOM PEXUME.

ApanTtep EGA (ynydweHHbIn rpadumyecknin agantep) ocHalLeH namsaTbio 64, 128
unm 256 KbanT, paspeluatolas cnocobHoctb 640x350 nukcenos, MaTpuLa CUMBOJIOB
8x14. OgHOBPEMEHHO MOIYT BbIBOAUTLCS HA 3KPaH 16 LLBETOBbLIX OTTEHKOB.

Apantep VGA (Bugeorpadwuyeckaa matpuua) peanmsdyet 640x480 Touek B
rpaduyeckom pexmme npu 64-256 (3aBncuT oT 06bema BUAeonamMmsaT) 0 JHOBPEMEHHO
oToOpaxaembix LLBETOB 13 262 144 BO3MOXHbIX. B TekcToBOM pexunme anantep VGA
rno3sonsieT otobpaxartb Ha akpaHe 80x25 unm 80x50 cumBonoB. KonnyecTBo LIBETOB
B 9TOM pexXume orpaHmyeHo — 16 n3 256 BO3MOXHbIX.

Apantep SVGA (yny4lieHHbln VGA) ¢ o6bemom namsatn 1-2 Mbaint obecneyvsaet
paspelwatouyto cnocobHoctb 1280x1024 npu xopollei nepenade rnonayToHOB U
LLBETOBbIX OTTEHKOB
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5.2. MpuHTep

Cnocob6oB nonyyeHns n3obpaxeHns Ha Gymare CyLleCTBYeT MHOro. 9Tum
06bsicHseTCs Gonblloe pa3HoOOpasve nevaTalolmx YCTPONUCTB, UCMONb3YEMbIX B
BbIYMCNNTENIbHON TEXHUKE.

[MevaTtaowme yctporictea (MY, NpuHTEPLI) OENATCA NO NPUHLMMY NevaTtn Ha
yoapHble n 6e3ynapHble. Cpean Bcex pasHoBuaHocTel MY Hanbonee wimpokoe
npUMeHeHNe MONyYUn yaapHble YCTPOMCTBA M3-3a HU3KMUX 3KCMyaTaLMUOHHbIX
pacxonoB, OOCTATOYHO BbICOKOIO KayeCcTBa MevaTu U HEBbICOKOW cTtommocTu. lopg
aKCnyaTauMoHHBIMU pacxogaMn (MX Takxke HasbiBaloT HakiagHbIMW) MOHUMAKOTCH
3aTpaTthbl BO BPEMS 3KCMUTyaTaumm yCTPOMCTBA: 3aTpaTthl HA TEXHUYECKOE 0OCNYXNBaHNE
1 pacxonyemble Matepuansbl.

CylecTByYIOT pasnnyHble Buabl yoapHbix Y. Jo cepeanHbl 80-x rr. LWMPOKO
MCMNONb30BANNCh yAApPHbIE 3HaKome4daTawwme yCTPONCTBA C NENeCTKOBbIM
wpndToHocuTenemMm. OHM OTNMHANUChL OT 3HAKOCUHTE3MPYIOLWMX O0Siee BbICOKMM
KayeCTBOM MeyaTti Npy CPaBHUTENbHO HU3KOW CKOPOCTY BbiBOAA MHGOopMaumn. OfHaKo
NnosiBNIEHNE pexurma Ka4yeCTBEHHOW nevyatn B 3HAKOCUMHTE3MPYIOLLMX YCTPOMCTBAX
CUNbHO NoaopBasno no3unumm MY ¢ nenecTkoBbIM LWPUGTOHOCUTENEM. [1pK 3TOM Takxke
ckasanucb nx 6eaHble GYHKLMOHANbHbIE BO3MOXHOCTU: NMPUCYTCTBME TOJIbKO 3a4aTKOB
rpadukm N CNOXHOCTb CMEHbl HEMHOro4YUCeHHbIX WwpudTos. Kpome TOro, npm
BbIBOZIE MPOCTENLINX AnarpamMm CHkanach 1 6e3 Toro Manasi CkopocTtb BbiBoAa. CmeHa
WwpndTOB MOrna 6bITb NPOM3BEAEHA NULWLbL NPU y4acTumn onepaTtopa. Habop 3HakoB
Ha OOHOM LWpPUPTOHOCUTENE He NpeBbIWan 06bIYHO CTa CUMBOJIOB.

HanpotmB, oaxe B camMOM AELIEBOM 3HAKOCUHTE3MPYIOLLEM uronpyatom MY
nmeeTcs no mMeHblleln mepe 300 pasnuyHbiXx CMMBONOB. B HacTosLee BpeMs OHU
NPaKTU4ECKN BLITECHUN U3 akcnyaTaumm MY ¢ nenectkoBbIMU LUPUDTOHOCUTENAMMU.
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Puc. 5. NpuHuMn gencTema MaTPUYHOrO Urofb4aToro NPUHTEPA

dopmMrpoBaHME BCEX 3HAKOB B 3HAKOCUHTE3NPYIOLLMX YCTPONCTBAX U3 OTAENbHbIX
To4yek obecneymBaeT ObICTPYIO M KAYECTBEHHYIO MevyaTb pasnyHbIMU WwpnudTamu, a
Takxke BbiBOL, rpaduyeckon nHbopmaumun. Lpyron BaXXHOW rpynrnon ABASOTCSA
6e3ynapHble IMY: nasepHble, CTPYMHbIE, TEPMOrpaduryeckme.

HauBbiClLee KayeCTBO nmevyatu AaloT nasepHble Y. CkOpocTb neyatm B HUX
pocturaet 50 cTpaHuu B MUHYTY U 6onee. [ns paHHUX Mopenen Tpebosanacbh
cneuyansbHasa Oymara, OHU HYXXAA/IMCb B MOCTOSIHHOM TEXHUYECKOM 00CnyxnsaHum. B

CoBpeMeHHbI ['ymMaHuTapHblii YHUBepcuteT

36



HaCTOsILLEE BPEMS C BHEPEHMEM KACCETHOM KOMMOHOBKWN PACXOAYEMbIX MATEPUAOB
obecnyxmMBaHue pe3ko ynpoCTUIOChb. TeM He MeHee HaknafaHble pacxonbl B MY
nogo6HOro TMna Nno-npexXHeMy BbICOKU.

JlasepHble NpUHTEPBI UCNOMB3YIOT B KA4eCTBE MPOMEXYTOYHOrO HOCUTENS
BpawawoLwmiics 6apabaH, NOKpbITbI CNOEM MOMAYNPOBOAHMKA. 3apsKEeHHbIE Ny4OM
naszepa o06nacTv NONynpoBOAHMKA MPUTArMBAKOT CYXOl TOHEP, KOTOPLIA MOTOM
nepeHocuTCcs Ha npoxoasauyto non GapabaHom 6Gymary. NMocne aTtoro 6ymara ¢
HaHEeCEeHHbIM TOHEPOM MPOXOAUT YePE3 HarpeBaTesib, NoA AeICTBUEM TEMIOTbl TOHEP
crnekaeTcs U 3aKpennseTcs Ha bymare.

TvnoBas paspeluatoLias cnocoOHOCTb NasepHbIx NpUHTepPoB cocTtasnseT 300-
600 Touek Ha glorim (12 Todyek Ha Mm). [0 3TOMy NMapameTpy K HUM MPUBAMXKaOTCS
Hanbonee coBepLlUeHHble 48-uronbyaTble MaTpuyHble Y.

Jonroe Bpems NpUHTEPbLI CO CTPYMHBLIM MPUHLMMNOM NeYaT 0OCTaBaINCh B TEHU.
OpHako € pa3BUTUMEM TEXHONOMMM MPOM3BOACTBA MevaTaloLMx roioBOK MOsiBUIACh
BO3MOXHOCTb padmMeLlatb Ao 50 conen Ha 1/6 atorima, 4To NOBLICUIO Ka4eCTBO NevaTu
1 YCUINNO NO3ULMN CTPYMHBIX MPUHTEPOB HA PbIHKE.

CTpyliHble NpuHTEpPbl Npu GOpMUPOBAHUN N30OPaXEeHUs UCMONb3YIOT
HanpaB/ieHHOE pachnbl/lIeHMe Kanenek YepHuUn Ha BGymary ¢ nomoLllblo COornen
neyaTalLmMx ronoBOK

Bepnywieii dupmoii no nponsBoacTtey 6e3yaapHbix MY aensetca Hewlett Packard.

Cpenun mn3rotoBuTenei yoapHbIX MATPUYHbBIX MPUHTEPOB aHANOrMYHOE MECTO
3aHumaeT dupma Epson.

3HaKOCUHTE3MPYIOLLNIM NPUHTEP MOXET paboTaTh Kak B PeXUMe nevyaTn 3HaKOB,
Tak 1 B rpadumyeckomM pexmnme. PopMrpoBaHme 3HaKa OCYLLLECTBASETCS C MOMOLLbIO
OTAENbHBIX TOYEK, KOTOPbIE, MCMOJIb3Ys 3HAKOreHepaTop, co3aalnT 06pas cMMmBona Ha
OyMaxKHOM HocuTene.

3HakoreHepaTop npeacrtaBnseT coboli Habop AaHHbIX, coaepXalmnx
COBOKYMHOCTb Hynel U eOuHuL, 3anMcaHHbIX B ONpefefieHHOM Mopsike, Tak 4To
Kax4oMy CUMBOJIy COOTBETCTBYET CBOW Habop 6MTOB. [1na NMpoekTMpoBaHUSA
3HakoreHepaTopa MCNonb3yeTcs ceTka, Ha KOTOPOM ONUCHIBAOTCA BXOASLLME B HEMO
cuMBOJbl. Kaxaonm s4enke ceTku CTaBUTCS B COOTBETCTBME Urofika B rnevartarollen
roJIoBKe (COrMJo B rofIoBKe CTPYMHOro npuHTepa). Yem nogpobHee ceTka st onmcaHuns
CMMBOJIOB, TEM BbILLIE KAYECTBO MOJIydEHHOro Ha Oymare maobpaxeHus. Kaxaomy
3HaKOreHepaTtopy COOTBETCTBYET MO KpanHen mepe oavH wpndT. Ang ysennyeHus
pa3Hoobpa3uns opopMIIEHNS TEKCTA UCMOJb3YIOTCSA NPOrpaMmHble NnpeobpasoBaHns
COAEPXMMOro 3HaKoreHeparopa, a UMEHHO Pa3/ivyHble PEXVMbI NevaTn: YepPHOBOW,
NPONOPLUMOHANbHBIN, KYPCUB, MHAEKCHI ABONHON BbICOTbI, C IMHUSMU NOAYEPKNBAHUS,
C OBOWMHbLIM YAAPOM U T. 4.

BcTpoeHHble 3HakoreHepaTopkl pa3mMeLatoTtes B [3Y npuHTepa n nx cogepxmmoe
N3MEHATBCH HE MOXET.

3arpyxaemMbiM1 Ha3bIBAIOTCS 3HAKOreHePaTOPbl, COAEPXNMOE KOTOPbIX 3a4aeTCs
nonb3oBaTeNneM C NOMOLLbIO KOMaHabl 3arpy3kn. OHM pa3MeLLaloTcs B ONepaTUBHON
namMsaTy NPUHTEPA U UX COAEPXMMOE MOXET N3MEHSTHLCS.

YnpaBneHue NnpuHTEPOM OCYLLECTBASETCS NOCPEACTBOM CUCTEMbI KOMaHA,. 10
GYHKUMOHANBHOMY Ha3Ha4YeHMI0 X MOXHO pa3fenvTb Ha KOMaHAbl:

- YNpaBieHns pexvmMamm nedvatu;

- nepemeLlleHus bymaru;

- yNpaBfeHns NJOTHOCTLIO NeyaTy;

- popmaTnpoBaHus TEKCTA;

- ynpaBneHns BBOOOM OaAHHbIX;

- onpegenexvs Habopa CUMBOJIOB;

- neyaTtu rpadunvecknx n3obpaxeHuii;

- peanunayloLme O0MNONHUTENbHbIE U BCMOMOraTeflbHble BO3MOXHOCTU.

[paduka, BbiIBOOMMAS C NOMOLLbLIO MaTpuyHbiX Y, npencrasngetca B Buae
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OTOENbHbIX TO4Yek, GopmupyoLnx n3obpaxeHue. Npadunyeckoe nsobpaxeHue
NPUHTEP BbIBOAUT MOCTPOYHO; OObLIYHO CTPOKM rpaduKkn pacrnonoXeHbl BrIOTHYIO
apyr K gpyry. Npaduryeckas CTpoka COCTOUT U3 BEPTUKASIbHBIX KOJIOHOK; BbICOTa KOJIOHKM
MOXeT ObITb OT 8 40 24 Touek.

5.3. MnoTtrep

K ycTponcTteam BbiBOAA MHMOPMaLMM OTHOCATCS Takxke rpadponocTpoutenu
(nnoTTepbl) — ycTporcTBa ANng BbiBoAa rpaduydeckonn nHdopmaumm mns MK Ha
ByMaxHbIin HocuTenb. Mo NpuHUMNY GOPMUPOBaHUS N300paXeHUs pas3nnyaioT:

- MJIOTTEPbI BEKTOPHOI0 TUMNa, B KOTOPLIX NULLIYLLINIA Y3e MOXET NnepemMeLLarsca
OTHOCUTENBLHO Bymaru cpaay no ByM KoopavHaTaMm; n3obpaxeHne Ha bymare co3naercs
HEMOCPEACTBEHHO BbIYEPYMBAHUEM HYXHbIX MPAMBIX U KPUBbLIX B N00ObIX
HanpaBNeHusIx;

- NAOTTEPbLI PACTPOBOro Tuna, B KOTOPbLIX NULWWYLLNIA y3eal OAHOBPEMEHHO
nepemeLLaeTcs OTHOCUTENbHO ByMaru ToNbKO B OAHOM HanpasieHnn; n3obpaxeHne
Ha 6ymare dopMMpyeTcst CTpoka 3a CTPOKOW U3 NOCNeA0BaTEeNbHO HAHOCKMMBbIX TOYEK.

Mo npuHuUMNy AeACTBUS NNOTTEPbLI ObIBAIOT: NEPbLEBLIE, CTPYNHbLIE, NA3epPHbIE,
Tepmorpadunyeckue, dneKTpocTaTnieckme.

B nepbeBbix NnoTTepax n3obpaxeHne co3naeTcs NyTeEM BblHepPUYMBAHUS JIMHUIA
C MOMOLLbIO MULLYLLEr0o 3nemMeHTa, 0600LLEHHO HasbiBaeMoro nepom. B kayecTse
nepbeB B pasHbiX MOAENAX MIOTTEPOB MOryT MCMNONb30BaThbCcs GUOPOBbLIE U
NAacTUKOBbIE CTEPXHW (pioMacTepsbl), WAapUKOBbIE Y3/bl, KapaHdalluHble rpudenn n
MEJKMN.

KayecTBO 4epTexel, BbINOIHEHHbLIX CTPYMHLIMW U Nla3epHbIMU MI0TTEPAMMU,
OYeHb BbICOKOE.

OnekTpocTaTnyeckme niIoTTepbl OCHOBBLIBAIOTCSH HA TEXHOJNIOrMMM CO34aHUS C
MOMOLLBLIO 3aMUCbIBAKOLLMX FOJIOBOK CKPLITOrO NMOTEHUManbHOro penbeda Ha
NMOBEPXHOCTU CreumnanbHo 3NnekTpocTaTnieckol Gymarm n ocakaeHns Ha 3ToT penbed
XUAKOro Kpacutens.

Tepmorpaduyeckme nNNOTTEPbI UCMNOJL3YIOT CreunanbHylo TEPMOPEaKTUBHYIO
Oymary, TEMHEIOLLYIO Noj, BO3AENCTBUEM TEMSOTHI.

6. O6OPYAOBAHUE UHDOPMALIMOHHO-BbIYUCIIUTEJIbHbIX CETEN

CeTb — COBOKYMHOCTb KOMMbIOTEPOB, 0ObEANHEHHbLIX CPEACTBAMMU nepenaymn
LAHHbIX.

MHdopmaunoHHo-BblYMCcAnTENbHBIE ceTu (MBC) npepocrtaBnaioT cBOUM
NnoNib30BaTENSaM [ABa OYEHb CYLLECTBEHHbIX MpeuMyllecTBa: ob6ecrneymBaT UM,
HE3aBUCUMO OT X TEPPUTOPUANIBHOIO PACMONOXEHNS, B MPUHLMMNE HEOTPAHUYEHHbIN
poctyn Kk OBM; paloT BO3MOXHOCTb OMepaTrMBHOro nepemMeLLeHns 60nbLIMX MacCUBOB
nHOopMaLMn Ha NioOble PaCcCTOAHUS.

AnnapaTHoe ob6ecneveHne VIBC cocTtaBnsioT 3BM pasnnyHbix TMNOB, CpeacTsa
cBs3U, 060pyaoBaHMe abDOHEHTCKMX cUCTeM, 060pyaOBaHME Y3/1I0B CBSA3M, annapaTypa
CBS3M 1 cornacoBaHue paboTbl CETEN OOHOr0 U TOrO Xe YPOBHS WU PasiNyHbIX
YPOBHEMN.

B 3aBucuMoOCTM OT Tepputopum, oxeaTbiBaemMoi IBC, oHM noapa3nensoTcs Ha
nokanesHble (JIBC), pernoHansHble (PBC) n rnobanesHeie (FBC).

CeTb Ha3blBaeTCH NOKasbHOW, €Ciiv ee aOOHEHTbl HaXo0AATCs HA HEOObLLIOM (A0
10-15 k™M) paccTosiHuM gpyr oT gpyra. O6bIYMHO NokanbHas CeTb NMpuMBS3aHa K
KOHKpEeTHOMY 0OBbeKTY: npeanpuaTuio, dupme, 6aHky, obucy u 1. 4.

PervioHanbHble CeTV CBA3bIBAIOT Mexay cobon aBOHEHTOB ropoja, parioHa,
obnactu nnu paxe HeboNblWOW cTpaHbl. PaccTtoaHua mexay aboHeHTamMu
pernoHanbHON CETU COCTaBAAT OObIYHO AECATKN-COTHU KUTOMETPOB.
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[no6anbHble ceTn 0O0beaAnHAT abOHEHTOB, yAaNeHHbIX APYr OT Apyra Ha
3HAYMTENbHbIE PACCTOSIHMS, YaCTO PACMOSIOXEHHbIX B Ppa3HbIX CTPaHax MUan Ha pasHblixX
KOHTUHEHTaXx.

B coctaB annapatHbix cpeacTs JIBC BxoaaT:

- paboume cTaHumu;

- cepBepbl;

- UHTepdENnCHbIE NnaTbl;

- abenu.

Pa6ouasg ctaHuus (PC) — 3T0 NOAK/MOYEHHBIN K CETU KOMMbLIOTEP, YEPE3 KOTOPbIN
nonb3oBaTesib Noly4yaeT AOCTYN K ee pecypcam. TpeboBaHUS, npeabsiBisiemMble K
cocTaBy pabouei CTaHuMn, ONPeaEnaTCs XapakTepUCTUKaMm peLLaeMbix B CET 3aaad,
NPVHLUMNaMN OpraHn3aummy BbIMUCIUTENBHOIO NPOLLECCa, MCMOMb3YEMOI ONepPaLMOHHON
CUCTEMOWN N HEKOTOPbIMU Apyrumu daktopamu. MiHoroa B paboymx cTaHUUNAX,
HENnocpencTBEHHO MOOKJIIOYEHHbIX K CeTeBOMY kabesnio, MOryT OTCYTCTBOBaTb
HakonMMTEeNM Ha MarHUTHbIX Auckax. Takue paboyme cCTaHUMW Ha3bIBalOTCSH
6e3amMckoBbIMM pabounMm cTaHumsaMn. OoHako B 3TOM Ciydae Ang 3arpy3km B pabouyto
CTaHLMIO OMEPALIMOHHOM CUCTEMBI C hanfi-cepBepa HYXXHO MMETb B CETEBOM agantepe
3TOMN CTaHUUM MUKPOCXEeMY AUCTAHUMOHHOW 3arpy3ku. [locnegHas noctaBnseTca
OTAENbHO, HAMHOIO AIELLEBNE HAKOMUTENEN N UCMNONb3YETCH Kak paclumpeHme 6a3oBo
cuctemMbl BBoga-BbiBoga BIOS. B Mukpocxeme 3anmcaHa nporpamMma 3arpya3ku
OonepaunoHHON CUCTEMbI B ONepaTUBHYKO NamaTb paboyei ctaHumu. OCHOBHbIM
npenmMyLLecTsoM 6e301CKOBbIX paboumx CTaHLMIA SBASETCS HU3Kast CTOMMOCTb, a Takke
BblCOKas 3alULLEHHOCTb OT HECaHKLMOHWPOBAHHOIO A0CTyna B CUCTEMY
nonb3oBaTeNerm M oT NPOHUKHOBEHUSA KOMMbLIOTEPHLIX BUMPYCOB. Hepgoctatok
0e3ANCKOBbIX paboymx CTaHUWA 3ak/yaeTcss B HEBO3MOXHOCTU paboTaTb B
AaBTOHOMHOM pexume (6e3 noakaioyYeHns K CepBepy), a Takke MMeTb CBOMU
COOCTBEHHbIE apXMBbl AAHHbLIX U MPOrpamMm.

CepBep — 9T0 MHOIOMoIb30BaTENLCKMIA KOMMbIOTEP, 00pabaThiBaIOLLMIA 3aNPOChI
OT BCexX paboymx CTaHUMIN K CUCTEMHBIM PECYPCAaM U pacrnpenensiowmii 3Tu pecypcsl.
OO6bI4HO ero GyHKLUMM BO3naratoT Ha 4OCTAaTOYHO MOLLHbIV NepPCOHasbHbI KOMMbIOTER,
MUHN-OBM, 6onbliyio 9BM unu cneumansHyto 9BM-cepeep. B ogHol cetu moxeT
ObITb OAVH NI HECKONBbKO cepBepoB. Kaxaplli N3 cepBepoB MOXET ObITb OTAESIbHbIM
WM COBMeELLEHHbIM ¢ paboyein cTaHumelr. B nocnegHem cnyvae He Bce, a TOJIbKO
4yacTb PECYPCOB CEpPBEpPA Oka3blBaeTCcs 0OLLEeA0CTYMHOMA.

CepBepbl B ceTU YacTo crneumannaupyiotcsa. Cneunann3mpoBaHHble cepBepbl
MCMNONb3YIOTCA AN yCTpaHeHus Hambonee “y3kux” MecT B paboTe CeTu N0 CO34aHNI0
M ynpaeneHnio 6as3aMn OaHHbIX M apXvMBamMu OaHHbIX, NOAAEPXKE MHOroaapecHom
dakCUMNNBHOW CBA3U N 3NIEKTPOHHOM NOYTbI, YIPaBAEHUI0 MHOTOMNOIb30BaTENbCKUMU
TepMUHanamMmu (MpuHTEPaMmn, NnoTTepamun) n ap.

Mpumepbl cneumann3npoBaHHbIX CEPBEPOB:

daiin-cepep — ana paboTthl ¢ 6azamMu OaHHbIX, UMEEeT 0ObEMHbIe OVNCKOBbIE
3anomMuHaloLmMe yCTPONCTBA, YaCTO Ha OTKAa30yCTOMYMBLIX ANCKOBLIX MaccuBax RAID
€MKOCTbtO 10 TepabariTa.

ApX1BaLMOHHbLIN CepBep (CepBep Pe3epBHOro KONMPOBaHUS) — A9 PE3EPBHOIO
KonMpoBaHua nHdopmMaunm B KPYMHbIX MHOTOCEPBEPHbLIX CETHAX, UCNONb3yeT
HaKOMUTENW Ha MarHUTHOW NeHTE (CTPUMMEPbLI) CO CMEHHBLIMU KapTPUOXKaMMN EMKOCTbIO
0o 5 6aiT; 06bIYHO BLINOJIHAET eXedHEeBHOe aBTOMaTMYeckoe apxXuBMpOBaHWE CO
cxaTvueM nHdopmMaumm oT CepBepoB 1 paboymx CTaHUMI NO CLLEeHapuio, 3a0aHHOMY
aAMVHUCTPaATOPOM CETU.

®dakc-cepBep — BblaeneHHas paboyas cTaHuus Ans opraHn3aumm ap@eKkTBHOM
MHOroagpecHom GakCMMnIbHOM CBA3M, C HECKObKMMU HaKC-MOLEMHbBIMU NnaTamm,
CO crneumanbHOM 3aWmMTon MHbopMaLnUM OT HECAHKLUMOHMPOBAHHOINO OOCTyna B
rnpouecce nepenayn, C CACTEMON XpPaHEHUS 9NEeKTPOHHbIX PakCoB.

[MoyTOBLIN cepBep — TO Xe, 4YTO M (pakC-CeEPBEP, HO ANA opraHu3auunn
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9NEKTPOHHOM MOYTbI, C SNIEKTPOHHBIMWU MOYTOBLIMU ALLMKAMMU.

Cepgep nevatn — anga apdeKTUBHOIO UCMOb30BAHUSA CUCTEMHBIX MPUHTEPOB.

Mpwn Hannunn B JIBC HECKONBbKMX CEPBEPOB KaxXAbl N3 HUX yNpaBngeT pabdoTon
NOOKJIIOYEHHBIX K HEMY pabounx ctaHumii. COBOKYMHOCTb KOMIMbIOTEPOB CEPBEPA U
OTHOCSILLMXCH K HeMY paboymx CTaHLMIA 4aCcToO Ha3bIBalOT AOMEHOM. MHOraa B 04HOM
[NOMEHE HaxX0AUTCS HECKOMbKO cepBepoB. OObIYHO OOVH U3 HUX SBNSIETCS MAaBHbIM, a
OpYyrne BbINONHAIOT POSib pe3epBa (Ha Cry4val OTkasa r1aBHOro cepsBepa) uam
JIOrMY4eCcKOro pacLumpeHmns OCHOBHOIo cepeepa.

BaxHenwmmMn napaMmeTpamMm, KOTOPblE OOMXKHbI YYUTbIBATbCS Mpu BblBope
KOMMblOTEPa-CEPBEPA, ABNKIOTCS TUMN Npoueccopa, 06beM onepaTMBHON NamMaTH, TUN
n 0O6bEM XECTKOro Aucka M TUM AUCKOBOro KOHTposiepa. 3HaYeHUs yKa3aHHbIX
XapakTePUCTUK, Kak 1 B cilydae paboymx CTaHLMIA, CYLLLECTBEHHO 3aBUCAT OT PeLLIaeMbIX
3aja4, opraHM3aumu BbIHUCIEHUI B CETU, 3arpy3Kn CETU, NCMOb3YyEMOW OnepaLiOHHOM
CUCTEMbI U apyrnx GakTopoB.

OnepaTtvBHas namsTb B CEPBEPE UCMONb3YETCH HE TOJNbKO 4S9 COOCTBEHHO
BbIMOSIHEHNSA MPOrpaMMm, HO U ANS pasMelleHnsa B Hell 6ydpepoB AMCKOBOro BBOAA-
BbiBOAA. Onpenenne onTuManbHO KONMUMYECTBO U pa3mep OydepoB, MOXHO
CYLLLECTBEHHO YCKOPUTb BbINOJIHEHME Onepaumini BBOLA-BbIBOAA.

O6beM BbIOMPAEMOro HAaKOMUTENS A0/MKEH ObITb AOCTATOYHBIM AJ191 pPa3MeELLEHUS
Ha HEM Heob6XoaAMMOro nporpamMmMHoro obecnevyeHns (0COGEHHO Npu BEe3AMCKOBbIX
pabounx CTaHUMSX), a Takke COBMECTHO UCMOJb3yeMbIX dannoB 1 6a3 AaHHbIX.

He Bce JIBC nmeloT B CBOEM COCTaBE BblAENIEHHbIE CEPBEPbI, B HEKOTOPbIX
cnyyasx GyHKUMM cepBepa 0ka3blBAOTCA Kak Obl pacrnpeaeneHHbIM1 Mexay padounmm
cTaHuuamu cetn. C 3TOl TOYkM 3peHus cyuiecTByeT gsa tvuna JIBC: cetn 6e3
LleHTpan30BaHHOMO ynpasfiieHns (OAHOPAHrOBbIE CETU) U CETU C LLIEHTPaIM30BaHHbIM
ynpasneHeM (CeTu C BblAEeSIEHHbIM CEPBEPOM).

B ooHOpaHroBbIX CETAX HET €AMHOro LEeHTpa ynpasfieHus B3aMOAENCTBUEM
paboynx CTaHUMA 1 HET €AMHOr0 YCTPOWCTBA AN XPaHEeHUs! AaHHbIX. Kaxaasa ctaHums
CETU MOXET BbINOSIHATL PYHKLIMM Kak KNIMEHTa, Tak 1 cepBepa. OHa MOXeT 06CyXnBaTh
3anpockl OT ApYrmx paboymx CTaHLMIA 1 HaNpPaBnaTb CBOM 3anpockl HA 06CNyXnBaHne
B ceTb. [lonb3oBaTento Takom CeTu OOCTYMHbl BCe nepudepuinHble yCTPONCTBA,
NOAK/IOYEHHbIE K OPYMM CTaHUMNSAM.

B ceTax ¢ ueHTpann30BaHHbIM yrNpasBiieHWEM OONH U3 KOMMbIOTEPOB (CepBep)
peanu3yeT npoueaypbl, NpeaHa3HaYeHHbIE AJ19 UCMONb30BaHUA BCeEMU paboynmm
CTaHUMSMU, yNpaBnsgeT B3aMMoAeNCTBMEM Paboumnx CTaHLUMIA 1 BbINOSHAET LLENbI paj,
CepBUCHBbIX GYHKUUI. CUCTEMBI, B KOTOPbIX CEPBEP BbIMNOHAET TONbKO NpoLeaypbl
OpraHusaumun, XpaHeHns 1 BblOa4du KJIMEHTaM HYXHOW nHopmMaumn, Ha3blBaTCA
cuctemamun “dann-cepsep”; Te Xe CUCTEeMbl, B KOTOPbIX Ha CepBepe Hapsaay C
XpaHeHWEM BbIMONIHAETCSA U cofepkaTenbHas obpaboTka vHbopMaLmn, NPUHATO
Has3blBaTb cMCTEMaMU “KJIMEHT- cepBep”.

JlnHenHbI apanTep (MHTepdencHas nnara, CEeTeBon agantep) — O4HOKaHalbHOe
YCTPONCTBO conpskeHns IBM ¢ annapaTypoi nepenaym naHHbIX. JIMHenHble agantepsbl
MMEIT TPU OCHOBHbIE XapakKTePUCTUKM: TUM LMHbI KOMMbIOTEPA, K KOTOPOMY OHU
nogxntoyatotes (ISA, EISA n np.), paspsaoHocTs (8, 16, 32, 64) n Tononorus o6pasyemont
ceTun.

MHorokaHanbHoe yCTponcTBO conpsbkeHns OBM ¢ annapatypoi nepenaym 4aHHbIX
Ha3bIBAETCH MYJIbTUMNIEKCOPOM.

OCHOBHble DYHKLIMN CETEBbLIX afanTepoB: OpraHvM3auuvs npuvema (nepegayn)
OaHHbIX 13 (B) pabouyuMx CTaHUMi, corjlacoBaHme CKOPOCTU mpuema (nepemadn)
nHdopmauum (6ydbepusaunsa), popMmnupoBaHme naketa AaHHbIX, NapanfienbHo-
nocnepoBaTtenbHoe nNpeobpa3oBaHue (KOHBEPTUPOBAHUE), KOAUpOBaHue /
0ekoAMpOBaHME OaHHbIX, MPOBEpPKa MPaBUIbHOCTU Nepefayn, yCTaHOBMEHUE
coeanHeHns ¢ TpebyembiM aOOHEHTOM CeTu, opraHm3aunss cobCTBEHHO oOMeHa
OAHHBIMW.
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KoHdurypauma coeanHeHnsa 3N1eMeHTOB B CeTb (TOMONOrna) BO MHOIMOM
onpenenseT Takme BaXHenwme XapakTepuUCTUKM CeTU, KaK €e HaAeXHOCTb,
NPON3BOAUTENBHOCTb, CTOMMOCTb, 3alULEeHHOCTb U ap. OgHMM 1“3 Noaxono0B K
knaccudwukaumm tononorun JIBC aBngetca BblAeneHne ABYX OCHOBHbIX K/1aCCOB
TOMOJIOMUI: LUMPOKOBELLLATENbHBLIX 1 NOCeA0BaTeNbHbIX.

B wmpokoBeLwaTenbHbix KOHOUIypaumnsax Kaxablii NepCoHasbHbIN KOMMbIOTEP
nepenaeT curHasbl, KOTOpble MOTYT ObITb BOCMPUHATHI OCTaSIbHbIMY KOMMbIOTEPaMU.
K Takum kKoHbUrypauusm oTHOCATCS Tononorum “obuas wuHa”, “nepeso”, “3eesna c
nacCcMBHbIM LEeHTpoOM”. TlocnenHio KoHdUrypaumio MOXHO paccMaTpmBaTb Kak
pa3HOBMAHOCTbL “AepeBa”, MMeLWero KOpeHb C OTBETBJIEHUEM K KaXAOMYy
NMOAKIIIOYEHHOMY YCTPOWCTBY.

B nocnepoBaTenbHbiX KOHGUIypaumax Kaxgbli GU3nyYecknii NnogypoBeEHb
nepegaeTr MHGoOpMaumio TONbKO OAHOMY NMepPCoHaNbHOMY KOMMboTepy. Mpumepamun
nocnenoBaTefibHbIX KOHGUrypauui aBngOTCSA: NMPOM3BOJibHAS (MPOU3BONbHOE
coeVHEeHMEe KOMMbIOTEPOB), nepapxmyeckas, “konbuo”, “uenoyka”, “3pe3ga c
VIHTENNEKTYalNbHbIM LEHTPOM”, “CHEXMHKA N Ap.

BkpaTue paccmoTpum Tpu Hambosiee LUMPOKO pacrnpocTpaHeHHble (6a30Bble)
Tononorun JIBC.

O

Puc. 6. CeTb ¢ paavanbHoii (3Be34000pa3Hoin) Tononornen

B cnyyae Tononornmn “seesna” kaxablii KOMNbIOTEP Yepes cneumasnbHbli CETEBOW
aganTep NoaktyaeTcs OTAeNbHbIM Kabenem K ueHTpanbHOMY y3ny. LleHTpanbHbIM
Y3/I0M CAYXWUT MaCCUBHbBIA COEAMHUTENDb UM aKTUBHbBIA MOBTOPUTENL. HegoctaTtkom
TakoW TOMOSOrnK ABNSETCH HN3Kas HAAEXHOCTb, Tak Kak BbIXO[, U3 CTPOS LIEHTPasIbHOrO
y3na npuBoAMT K OCTAHOBKE BCEW ceTn, a Takke 0Obl4HO OOosbLUas NPOTAXEHHOCTb
kabenei (3To 3aBMCUT OT peasibHOro pasMelleHus KomnbtoTepoB). MHorpoa ans
MOBbILEHUS HAAEXHOCTU B LEHTpasibHOM y3/1e CTaBAT chneunanbHoe pene,
No3BOJSOLLLEE OTKJIOYATL BhileAne N3 CTPos kabenbHble Nyyn.

000 o

Puc.7. CeTb ¢ WWMHHOW TOMNoOMIOrnen

Tononorna “obuwan wurHa” npegnonaraeT UCNObL30BaHNWE OOHOro kabens, K
KOTOPOMY MOAKJIOHalOTCA BCe KOMMbloTepbl. MHDoOpMaunsa no Hemy nepepaeTcs
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KoMMbloTepam nooyepeaHo. JJOCTOMHCTBOM TakoW TOMOJIOrMA ABASIETCS, Kak NpasBuio,
MeHbLUas NMPoTsSXEeHHOCTb kabenei, a Takke Oofiee BbicOKass HaAEXHOCTb, YeM Yy
“3Be30bl”, TaKk Kak BbIXOA M3 CTPOS OTAENbHOW CTaHUUW He HapylaeT
paboTOCNOCOBHOCTL BCEM CEeTU B LieSIOM. HenoctaTku COCTOSAT B TOM, 4TO 0OpbIB
OCHOBHOro kabens npMBoAMUT K HepaboTOCNOCOOBHOCTUN BCel ceTu, a Takxke cnabas
3aLLUMLLEHHOCTb MHpOPMaLMN B cUcTEME Ha PU3NYECKOM YPOBHE, Tak Kak COOOLLEHNS,
nocblnaemMble OOHUM KOMIMbIOTEPOM APYroOMY, B NPUHLMMAE, MOTYT OblTb MPUHATBI U HA
Mo6oM ApPYyroM KOMMbIOTEPE.

Puc. 8. CeTb C KONbLEBOW TONONOrMEN

0 KONbLEBOVM TEXHONOMMKN AaHHbIE NEPEAOTCH OT OAHOIr0 KOMMbIOTEPA APYrOMY
no actadete. ECnm HEKOTOPLIV KOMMbIOTEP NOJly4aeT AaHHbIE, MPeAHAa3HAYEHHbIE He
eMy, OH nepepaeT ux fasblie no Konbly. AopecaTr npeaHasHayYeHHble eMy OaHHble
HUKyaa He nepegaet. JLOCTOMHCTBOM KOJIbLLEBOI TONONOrnn siBnsieTcs 6osee Bbicokas
HaOEeXHOCTb CUCTEeMbl MPU paspbiBax kabenei, Yem B criyyae Tornosiorum ¢ obLuen
LLNHOM, Tak Kak K KaX[AOMy KOMMbIOTEPY ecTb ABa nytu goctyna. K HepocTaTkam
Tononornn cnenyeTt oTHecTU GONbLIYIO NPOTAXEHHOCTb kabens, HeBbICOKOE
ObICTPOAENCTBME MO CPABHEHMIO CO “3Be301” (HO COM3MepPMMOEe C “00LLEeN LLINHOIK"),
a Takke cnabylo 3alMLLLEHHOCTb MHDOPMAaLMK, KakK 1 MPU TOMOMOrMA ¢ 0OLLIEN LLIMHOW.

Tononorus peanbHoii JIBC MOXET B TOYHOCTM MOBTOPSATbL OAHY U3 NMPUBEAEHHbIX
BbILLIE NN BKOYATb X KOMOMHauuio. CTpykTypa ceTu B 06LLEM Cnydae onpeaenseTcs
cnepywouwmmn daktopaMmum: KOJIMYECTBOM OObEAMHAEMBIX KOMMbIOTEPOB,
TpeboBaHUSMM NO HALEXHOCTU WU ONepaTUBHOCTU NepefaBaemMon MHbopmaLuu,
9KOHOMUYECKMMUN COOBPaeHUsaIMU U T. 4.

TunnyHbiIMM MeTogaMK AOoCTyna K nepepalowen cpene B coBpemeHHbix JIBC
ABNAOTCA CnenyoLlme.

MeTopn noctyna Ethernet (MeTog cnyyaiiHoro goctyna) paspaboTtaH drpmoi Xerox
1 ncnonbdyetcs B JIBC ¢ wuWHHOM Tononormnen, obecneymBaeT BbICOKYIO CKOPOCTb
nepenayy OaHHbIX N HAOEXHOCTb.

MeTopn noctyna Token Ring paspaboTaH dupmoit IBM 1 paccuntaH Ha KonbLEBYIO
TOMOJNOrNO CETH.

B JIBC ¢ Tononoruveii “3age3na” u “obuias wmHa” ncnonb3yeTcs MeTon, 4ocTyna
Arcnet, pazpaboTtaHHbiin drupmoint Datapoint Corp.

B JIBC B kauyecTBe kabenbHbIX NepenatoLmx cpen Ucnofb3ylTcs BUTasa napa,
KoakcuasnbHbli kabesnb 1 ONTOBONIOKOHHbIN kabesb.

Butaa napa — 3T0 N3011MPOBaHHbIE NPOBOAHMKN, MOMAPHO CBUTLIE MexXay coboi
[ON191 YMEHbLUEHWS NEPEKPECTHbLIX HABOA0K MeXAy NpoBoaHkamu. Kabenb, cocTosLwmi
06bIYHO M3 HEeBGONbLLIOrO KONIMYEeCTBA BUTbLIX Map, XapakTepu3yeTCcs MEHbLUUM
3aTyxaHMeMm CurHana npu nepepaye Ha BbICOKMX 4HACTOTaX U MEHbLIEN
YYBCTBUTENIbHOCTbIO K 3/1eKTPOMarHUTHbIM HaBoakaM. OKpaHMpoBaHHble kabenu Ha
OCHOBE BUTbIX Nap 06124a10T XOPOLUNMU TEXHUYECKUMN XapakKTEPUCTUKAMU, HO UMEIOT
BbICOKYIO CTOMMOCTb W HeYN00HbI B paboTe. HeakpaHMpoBaHHbIE Kabenu Yallle apyrux
MCMNOJb3YOTCS B CUCTEMAX Nepefaydn AaHHbIX, B HACTHOCTU B BbIYMCINTENbHbBIX CETSX.
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Mpr XOpOoLIMX TEXHUYECKNX XapPaKTEPUCTUKAxX 3TN kabenn cpaBHUTENbHO HEAOPOrN,
OHU yOo6HbI B paboTe, He TpebyloT 3a3emMneHus.

KoakcuanbHblii kaGenb npeactaBnsieT coboli MeaHblii MPOBOAHUK, MOKPLITHIN
ON3NEKTPUKOM N OKPYXEHHbIA CBUTOW M3 TOHKUX MeEAHbIX MPOBOOHUKOB
3KpaHuMpyoLLeit 3awmnTHOM 060n104Koin. CKOpPOCTb Nepeaayn aHHbIX MO KOaKcHaibHOMY
Kabenio OOCTaTOYHO BbICOKAs, HO, y4MTbIBasd onpeneneHHoe HeyaobcTBO paboThl C
HUM 1 €ro 3HAYUTENbHYIO CTOMMOCTb, PEKOMEHO0BATL €ro AJ19 UCNOJIb30BaHUs B CETSX
nepenayn AaHHbIX MOXHO Aaneko He Bcerga. YCTPOWCTBO A8 MoAKIloYeHUs
nepcoHasIbHOro KOMMbOTEPA K KOAKCUaibHOMY Kabento HasblBaeTCs TPAHCUBEPOM.

OnNTOBOJIOKOHHbIA Kabesib COCTOUT U3 CTEKISIHHBIX UM NAACTUKOBBLIX BOSOKOH
ONaMeTPOM B HECKOJIbKO MUKPOH, OKPYXEHHbIX TBEPAbIM 3anOJIHUTENEM W
NOMELLEHHbIX B 3alUTHYO 060M04Kky. MICTOYHMKOM pacnpoCcTpaHiIeMoro no
OMTOBOJIOKOHHOMY Kabento CBETOBOro syya sBAseTcd npeobpas3oBaTtenb
3NIEKTPUYECKMX CUTHANOB B OMTU4Yeckme, Hanpumep ceetoamon. KoompoBaHue
MHdpOpMaLMn OCyLLECTBASAETCSH U3MEeHEHMEM MHTEHCUBHOCTM CBETOBOrO Jyya.
®dunaunyeckoli OCHOBOW nepenayn aydya no BOJIOKHY SIBASIETCS MPUHLUWM MOJIHOMO
BHYTPEHHEr0 OTPaXeHWs fyda OT CTEHOK BOJIOKHA, 06ecneynBaoLLmini MUHUMabHOE
3aTyxaHuve CuUrHana, HauBbICLUYIO 3aLUUTY OT BHELUHUX 3NEeKTPOMArHUTHbIX Moen n
BbICOKYIO CKOPOCTb nepefayn. Mo onToBOsIOKOHHOMY kabenio, umetoLemy 60sbLLoe
4YMCNO BOJIOKOH, MOXHO NMepefaBaTb OrPOMHOE KONMMYeCTBO coobLueHunid. Ha apyrom
KoHLe kabena npuHumalwuin npnbop npeobpa3yeT CBETOBbIE CUrHaNbl B
anekTpuyeckne. CKOPOCTb Nepefayn AaHHbIX MO ONTOBOJSIOKOHHOMY Kabento o4YeHb
BbICOK@, HO OH O4YeHb JJOPOrol 1 NCMNOJIb3yeTcsl 0ObIYHO 419 MPOKIaaKM OTBETCTBEHHbIX
MarucTpasnbHbIX KaHaoB CBA3U. Tako kabenb CBA3bIBAET CTONMLbI U KPYMHbIE ropoaa
OO0NbLUMHCTBA CTPaH MMPa, B TOM YMCIE MPOJIOXKEHHBIN MO AHY ATNaHTUYECKOro OkeaHa
kabenb cBa3biBaeT EBpony ¢ AMepunkoii. ONTOBONIOKOHHbIN kabenb coeauHsaeT r. CaHKT-
MeTtepbypr ¢ MockBoii, NpMbanTUNCKUMM U CKaHANHABCKUMW CTpaHaMu, KpoMe Toro,
OH MNPOJIOXKEH B TOHHENSIX METPO U CBA3LIBAET BCE PaioHbl ropoaa. B BbIMMCIUTENBHbIX
CEeTsX OMNTOBOJIOKOHHLIV Kabenb MCnonb3yeTcss Ha Hanbonee OTBETCTBEHHbIX WX
yyacTkax, B YaCTHOCTU B ceTu Internet. BO3MOXHOCTM ONTOBOMOKOHHbLIX KaHasI0B CBSA3U
NouUCTUHe Oe3rpaHnyHbl: N0 OOHOMY TOJCTOMY MarMcTpPasbHOMY OMTOBOJIOKOHHOMY
Kabeno MOXHO OOHOBPEMEHHO OpPraHM30BaTb HECKObKO COTEH ThICAY TeNedOHHbIX
KaHaNOB, HECKOJIbKO ThiCAY BUAEOTeNnedOHHbIX KaHanoB U OKOJIO ThiCAYN
TENEBU3MOHHBIX KaHasOB.

K pononHutensHomMy o6opynoBanuio JIBC OTHOCAT MOAEMbI, KOHLLEHTPATOPbI, a
Takke pasnnyHblie Pa3beMbl (KOHHEKTOPbI, TEPMUHATOPDI).

KoHueHTpaTop (xab) — ycTpoincTBo, obecneymBatoLLee OAHOBPEMEHHYO paboTy
HECKONbkMX abOHEHTOB MO OOAHOMY KaHany. OTu ycTponcTBa ynobHbl Ang
dopmMuUpoBaHUdA CeTU NPOU3BOJILHOWN Tomnonornu. Beinyckaetcd pang TUNoB
KOHLLEHTPATOPOB — NACCUBHbIX 1 aKTUBHbIX C @BTOHOMHbIM NuTaHnemM. OHM oTanyaroTcs
no KONNYECTBY, TUMY WU OJIMHE MOAKOYAEMbIX Kabenen n MoryT aBTOMaTuyYecku
ynNpaBnsaTb NOACOEAMHEHHBIMU CEerMeHTaMu (BKJoYaTh U BbIKKOYATh UX B Cly4ae
0bBHapyxeHus cboeB 1 0O6PLIBOB).

KOHHekKTOpbI (CoeanHUTENN) HEOOXOAVMBI )11 COEANHEHS CETEBBIX a4anTepoB
C TOHKMM Kabenem, a Takke 4S9 coeamHeHns kabenen opyr ¢ Apyrom.

TepMuHaATOPLI CAyXaT A5 MOAKIYEHNSA K OTKPbITbIM KabenaMm ceTu, a Takke
015 3a3eMNeHNs.

McTtouHukn B6ecnepeborHoro nutavusa (MBM) cnyxaTt Ang MoBbIWEHUSA
YCTONYMBOCTU paboThbl CETU 1 06ECNEYEHNST COXPaHHOCTU AaHHbIX Ha cepsepe. MNpwu
cboax no nutaHuio MBI, noaknoyaeMblli K cepBepy Yepes crneumanbHbiii aganTep,
BbIAET CUrHaN cepBepy, obecneunBas B TEHEHNE HEKOTOPOro BPEMEHU CTabunbHOE
HanpsxeHune. Mo 3aToMy CUrHany cepBep BbIMOMAHAET NPOLEAypPY 3aBEPLUEHNS CBOEN
paboThl, KOTOPas UCKIIOYAET NoTepto AaHHbIX. OCHOBHbLIM KpuTepuem Bblibopa VBl
ABNSETCS MOLLHOCTb, KOTOpas OO/KHA ObiTb HE MEHbLUE MOLLHOCTU, NOTPeBNsemMor

CoBpeMeHHbI M'ymaHuTapHblii YHuBepcuteT

43



noaknyaemolMm kK UBI cepeepom. EcTtectBeHHO, VBl a9BnaoTCA NonesHbiM
[ornonHeHreM nioboro koMmnbioTepa.
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Puc. 9. MNpumep koHdUrypaumm cetn ans HeGONbLIOro NPeanpuaTUs

7. YCTPOMCTBA MEXXCETEBOIO MHTEP®EWCA

CospaHHas Ha onpeneneHHOM aTane pa3BUTUS NMPeanpuaTUs NlokanbHas
BblYMCNUTENIbHAA CETb C TEYEHNEM BPEMEHU NEepecTaeT yaoBNETBOPSATL NOTPEOHOCTHU
noJsib3oBaTesneli; BO3HMKAET HEOOXOAMMOCTb B PacCLUMPeEHUN ee PYHKLMOHASbHbIX
BO3MOXHOCTEN MAN OXBaTbiBAEMON el0 Tepputopun. MoOXeT BOSHUKHYTb
HeoOXoaANMOCTb 0ObeaANHEHNS BHYTPU GUpPMbl padnuyHbix JIBC, nosBMBLUMXCS B
pa3HbIX OTAeNax 1 B pa3Hoe BpeMs. CTpeMsieHne nosyynTb BbIXOL Ha HEOOXoaMble
MHPOPMaLMOHHBbIE PECYPCbl MOXeT noTpebosaTb noaknoveHus JIBC k cetam Gonee
BbICOKOIO YPOBHSI.

Mpobnema yaaneHHOCTN ceTelr Opyr OT Apyra Ha 3HA4YUTENbHbIE PACCTOSIHUSA
pelaeTcsd NpMMEHeHMEM TeJIeKOMMYHUKALUOHHBIX CPEeACTB — TEXHUYECKUX
ycTpoicTe, obecneymBalowmx npuemMm n nepepavy nHpopmaunm Ha 6onblive
pPacCTOSHUS.

YnpaBneHue TakuMM CJHOXHbIM, UCMONb3YIOWNM MHOTOYUCIEHHYIO U
pa3dHooOpasHylo annapaTypy, NpoLEeccoM, kak nepegaya n obpaboTka OaHHbIX B
pa3BeTBNEHHON ceTn, TpebyeT popmManmsaummn n CTaHgapTU3aLmm Npouenyp:

- BbloeneHns n oceoboxaeHns pecypcos IBM 1 cuctem TeieKoMMYHUKaUWii;

- YCTAHOBJIEHMS U PA3beANHEHUS COEANHEHWIA;

- MapLlpyTM3aLmm, CornacoBaHus, npeobpa3oBaHns 1 Nepenayn AaHHbIX;

- KOHTPOJNIA NPaBUIIbHOCTU Nepeaayu;

- ncnpasneHnsa owmnbok 1 ap.

YKa3aHHble 331241 PEeLLAOTCS C MOMOLLLIO CUCTEMbI MPOTOKOJNIOB, 3/IEMEHTOB,
pernaMmeHTMpyloLMX CTaHAAPTU3MPOBAHHbIE NPOLLEAYPbl B3aUMOOENCTBMS CETU Npn
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YCTaHOBJIEHUM CBA3W U Nnepenaydn AaHHbIX.

MpoTokon — aTo Habop nNpaBun M METOAOB B3aUMOOENCTBUS OOBLEKTOB
BbIYUCIUTENTbHOW CEeTWN, OXBaTbIBAIOLLMI OCHOBHbIE MPOLEaypbl, aIrOpPUTMbI 1 GOpMaThI
B3aMMOAeNCTBUS, 06ecneymBaroLe KOPPEKTHOCTb COrlacoBaHus, NpeobpasoBaHus
N nepefaynm AaHHbIX B ceTu. Peanm3auuven NpoTOKOMbHbIX npouenyp 06bl4HO
YNpasnsoT cneumasnbHble NPorpaMmbl, pexe annapatHble CPpeacTsa.

[MpoToKoNbl A4Ns ceTen — TO Xe caMoe, YTOo A3blk Aas ngen. Micnonb3ys pasHble
A3bIKM, NIOOM MOFYyT He MoHUMaTb APYr Apyra; He NOMMYT ApYyr Apyra U CeTwu,
MCMOJb3yoLLMe pasdHble NPOTOKOSIbI.

MexayHapozHOM opraHmMsaumein No ctaHgapTusaumm paspaboTtaHa cucTema
CTaHOAPTHbLIX NPOTOKOJIOB, NOy4YMBLUAA HA3BaHNE MOAENV B3aUMOOENCTBUS OTKPLITbIX
cuctem (Open System Interconnection — OSI), 4acTo Ha3blBaemasi Takxxe 3TanoHHOM
CEMUYPOBHEBOM NOrMYECKOM MOLESbIO OTKPbLITbIX CUCTEM,

OTkpbITas cuctema — cuctema, AOCTYNMHAsa Oas B3aUMOLENCTBUSA C APYrMMU
cucTemMamMu B COOTBETCTBUM C MPUHATBIMW CTaHaapTamMu. B HacToswee Bpema moaenb
B3aMMOOENCTBUSA OTKPbITbIX CUCTEM ABNSETCA Hambonee NOoNynspHON CETEBOM
APXUTEKTYPHOM MOOENbIO.

[na ynopsagoveHns GyHKUWIA ynpaBneHns 1 NPOTOKONOB BbIHUCIIUTENIbHOM CETU
BBOOATCHA (PYHKLMOHANIbHbIE YPOBHMU.

dursmyecknin ypoBeHb — HEMOCPEACTBEHHO CBA3aH C KaHANoOM nepenayn aHHbIX,
obecneuynBaeTr GUINYECKUN NyTb OANSA SIEKTPUYECKUX CUTHANOB, HECYLUX
nHdopmMauuio. Ha 9ToM ypoBHE OCYLLECTBAAIOTCHA yCTaHOBMAEHWE, Noagepxka u
pacTopXeHne coefnHeHns ¢ GU3NYECKNUM KaHaoM, onpeneneHme a1ekKTpuYeckmx n
bYHKUMOHANBbHBIX MapaMeTPOB B3anMoaencTeng IBM ¢ KOMMYHMKALMOHHOM NOACETHIO.

KaHanbHbI ypoBeHb — onpenenser npasuia COBMECTHONO WCMOJSb30BaAHUSA
bU3NYECKOro ypoBHS y3namum CBA3W. [NaBHble ero GyHKUMN: ynpasieHue nepenaden
OaHHbIX M0 MHGOPMALMOHHOMY KaHany (reHepaums CTapTOBOro CUrHana u opraHn3aumns
Havyana nepepayv nHdopmaumn, nepenadya nHdopmaumm no kKaHany, npoBepka
nosly4aemon MHbopmMauum n UcrpasieHne owmnboK, OTK/IOYEHWE KaHana npu ero
HencnpasHOCTU M BOCCTAHOBJIEHWE Nepefadn nocne PeMoHTa, reHepaums curHana
OKOHYaHUg nepefaym mn rnepeeoja kaHana B NacCMBHOE COCTOSIHME) U yrpasfieHne
DOCTynom Kk nepegatolleii cpene. Pnanyecknii U KaHasbHbIA YPOBHU OMNPenensoT
XapakTepucTukn Gusnyeckoro KaHana v npoueanypy nepegadm rno Hemy Kajpos,
ABNAIOLLNXCA KOHTENHEPAaMW, B KOTOPbIX TPAHCMOPTUPYETCH HGOPMaLMS.

CeTeBoli ypoBEHb — peanuayeT GyHKUMK Bydepursanmm n MapLipyTmMsaLmm, T.e.
npoknagbiBaeT NyTb Mexay oTrnpasuTenemMm nHpopmaumm n anpecatomM Yepes BCIO
ceTb. OCHOBHag 3agadya CeTeBOro NPOTOKONA — NPOKIaAKka B KaxaoM dusnyeckom
KaHasne COBOKYMHOCTU JIOrnM4yecknx kaHanos. [Ba nonb3oBartens, COeAUHEHHble
JIOTMYECKMM KaHanom, paboTaroT Tak, kak OyATO TONbKO B UX PACMOPSKEHUN UMEETCS
dur3nHeckuin kaHan.

TpaHCNOPTHbLIN YPOBEHb — 3aHNUMAET LLeHTPaIbHOE MECTO B MepapXxmn ypoBHEN
cetn. OH obecneynBaeT CBA3b MeXAy KOMMYHUKAUWNOHHOW MOACETHLIO U BEPXHUMMU
TPEMSA YPOBHAMU, OTAENseT nosb3oBatens 0T GU3NYEeCKUX U PYHKLNOHANbHbLIX
acnekToB ceTw. [naBHad ero 3agaya — ynpasneHune TpadurkoMm (LaHHbIMK NOJib30BaTeNsd)
B CeTU. TPaHCMOPTHLIN YpOBEHb 0OECNEYMBAET Tak)Ke CKBO3HYIO OTYETHOCTb B CETMU.

CeaHcoBbIl ypOBEHb — MPEeAHA3HAYEH AJ1s OpraHmM3aLmmn U ynpaBieHus ceaHcamm
B3aMMOOENCTBUS MPUKIagHbIX npoueccoB nonb3oBatenen. OCHOBHblE QYHKUMN:
ynpasneHne o4epeHOCTbIO Nepefaydn OAaHHbIX U UX NPUOPUTETOM, CUHXPOHU3ALMS
OTAENbHLIX COOLITUIA, BEIOOP dOpMbI Auanora nonb3oBaTenenn (nonynyrniekcHas,
aynnekcHasa nepepadya). lMpuknagHon npouecc — 3TO pasnnyHble Npouenypbl BBOAA,
XpaHeHus, obpaboTkm 1 Bbiga4YMm MHGOpPMaALMKU, BbINOMHAEMbIE B MHTEpPECax
nonb3oBaTenen N onMcbiBaeMble NPUKNALHBIMW NPOrpaMMamMu.

MpencraBuTENbHLIN YPOBEHDL (YPOBEHL MPEACTAB/IEHMS AAHHbIX) — NpeobpasyeT
MHdpopmaumio K BUAY, KOTOPbIA TPebyloT NpuknagHble Npouecchl Nob3oBaTenei
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(Hanpumep, npmemM daHHbiX B koge ASCIl n Bblgaya nx Ha 9KpaH aucnnes B Buae
CTpaHuUpbl TEKCTA C 3a4aHHbIM YACIOM U ANMHOM CTPOK). MpeactaBnTenbHbI YpOBEHD
3aHMMAaeTCs CUHTAKCMCOM AaHHbIX.

[MpuknagHoOn ypoBeHb — 3aHMMaeTCcs MNOALEPXKOW MpUKIagHOro npouecca
noNb30BaTenNs U UMEEeT AeN0 C CEMAHTUKON AaHHbIX. OH ABASETCS rpaHuLEn Mexay
npoueccamm CETU U NPUKNaaHbIMKY (MOSIb30BATENLCKMMM) Npoueccamu. Ha aTom ypoBHe
BbIMNOHSAIOTCS BbIYMCNUTESNbHBIE, MHPOPMALMOHHO-MOVCKOBBIE 1 CMPaBOYHbIE PAbOTHI,
OCYLLECTBASIETCS NIOrnyeckoe npeobpaszoBaHme OaHHbIX NOb30BATENS.

TexHn4yeckne cpencTBa MeXCeTeBOro uHtepdelica Bka4YalT B cebs:
NOBTOPUTENN, MOCTbI, MAPLLPYTU3aTOPbI 1 LUSIO3bI.

MosTopuTenu (repitor) — yctponcTea, yCunmBaroLme 3NeKTpuieckme curHanbl v
obecneynBatoLLme coxpaHeHne GopMbl U aMMANTyObl CUrHana npu nepepaye ero Ha
6onblune paccTosiHug. NoBTOPUTENN OMNUCHIBAIOT NPOTOKOMAMU KaHaNbHOro YPOBHS
MOZENVN B3aMMOJENCTBUS OTKPLITBIX CUCTEM, MOTYT 00beAUHATL CETU, OT/INYAIOLLNECS
NPOTOKOSIaMU NNLLb Ha Gu3nyeckoM ypoBHe OSI (C ogMHaKOBbIMU MPOTOKONAMWN Ha
KaHaIlbHOM YPOBHE U BbIWIE), U BbLIMNOMHAIOT NNLIb PEreHepaumio NakeToB AAHHbIX,
obecneynBas TEM CaMbIM 3NIEKTPUYECKYIO HE3ABMCUMOCTb COMPSAraeMblX CETEN U
3aWmnTy CUrHasIoB OT BO34ENCTBUSA NMoMex. Mcnonb3oBaHne ycunutenen no3sonser
pacLmMpuTb 1N NPOTSXKEHHOCTb OAHON CETU, 0OBbEANHSAS HECKONBKO CEFMEHTOB CETU B
efvHoe uenoe. NMpu ycTaHOBKE ycunutens cospgaetca Gusmyecknin paspbis B IMHAN
CB#A3M, MPU 3TOM CUrHan BOCMPUHMMAETCS C OOHOMN CTOPOHbI, PEreHepupyeTcs u
HanpaBngeTCs K APYron YacTu NMHUN CBSA3N.

MocT - yCTPOICTBO, BbiNONHSAOWEee GuibTpaumnio MHOOPMaLMOHHBIX NaKeTOB B
COOTBETCTBUM C aapecamu nonyyartenen.

MocTbl (bridge) onuceiBatoTcs npoTokonammu ceteBoro ypoBHs OSI, perynupytoT
TpaduK (Nnepenady AaHHbIX) MexAay CeTIMU, UCMONb3YIOLLMMU OANHAKOBbLIE MPOTOKOJIbI
nepegayn faHHbIX HAa CeTEeBOM YPOBHE W BbllWe, BbINONHAS dunbTpayuto
MHPOPMALMOHHBIX MakeTOB B COOTBETCTBMM C agpecamMu noay4daTenen.

MocT MOXeT coeguHATb CeTu pas3HbIX TOMONOrnii, HO paboTawwme nog
ynpaBneHneM OOHOTUMHbIX CETEBbIX OMNEPaLMOHHbIX cucTemM. MocCTbl MOryT GbiTb
JIOKaNbHbIMU W yOoaneHHbIMU. JIoKanbHble MOCTbI COEAVHSIOT CETU, PACMONOXEHHbIE
Ha OrpaHNYEeHHON TEPPUTOPUM B NPEeAenax yXe CyLLECTBYIOLEN CUCTEMbI. YOANEHHbIE
MOCTbI COEANHSAOT Pa3HECEHHbIE TEPPUTOPUASIBHO CETU C UCMOJIb30BAHNEM BHELLIHUX
KaHasoB CBA3U N MOOEMOB.

MapuwpyTtusartop — yCTPOWCTBO, OCYLLECTBASAIOLLEE KOMMYTALMIO KaHanos,
Cco0O0LLEHMI, MAaKETOB HA OCHOBE MEPAPXMYECKNX CETEBBLIX aAPECOB.

MapuwpyTmnsatopsbl (router) onuceiBalOT MU BbINOJHAIOT CBOU DYHKUUM Ha
TPaHCNOPTHOM ypoBHe NpoTokonoB OSI n obecneynBaioT coeauHEHNE NOTUYECKN He
CBSI3@HHbIX CETEN (MMELMX OAMHAKOBbBIE MPOTOKObI HA CeaHCOBOM ypoBHe OSI un
BbILLIE); OHM @HaNIM3MPYIOT COOOLLEHNS, ONPEeaensoT X AaNbHENLLNA HAUNYYLINIA NYTb,
BbIMOJIHAIOT HEKOTOPblE MPOTOKOJbHbIE NPeobpa30oBaHUg A COrnacoBaHUS ©
nepenayn B Apyryto CeTb, CO3LAIOT HYXXHBbIA TIOMMYECKNIA KaHan 1 NepefaloT CoOobLLEHNE
no HaszHadeHuo. MaplupyTmnadaTopbl o6ecneynBaloT AOCTATOYHO CJIOXHbIA YPOBEHb
CepBuca: OHU MOTYT, HanpuMmep, COeAMHATb CETU C pPasHbIMW MeTogaMum OOCTyna,
nepepacnpenensatb Harpy3ku B JIMHMAX CBSA3KM, Hanpaensas coolbuieHns B obxon,
Hanbonee 3arpy>XeHHbIX TNHUIA U Op.

LLInio3 — COBOKYMHOCTb TEXHMYECKMX U NPOrPaMMHbIX CPEACTB, NCNONb3YEMbIX
L9 CONPSKEHNS CETEN PA3NINYHON apXUTEKTYPbI.

LLino3bl (gatewey) no3BonsT 00beANHUTb BbLIYUCAUTENIbHbBIE CETMU,
NCNOonb3yloLme pas3nnyHble Npotokonbl OS| Ha BCex ee YPOBHSIX; OHW BbIMOMHSAIOT
NPOTOKONbHOE Npeobpal3oBaHmne OJis BCEX CeMU YPOBHeEN ynpasneHusa moaenu OSI.
Kpome pyHKUMIZ MapLUpyTU3aTOPOB OHM BbINOJHSAIOT eLle 1 npeobpasoBaHne popmarta
MHOOPMALMOHHBLIX MAKETOB U UX NEepekoaMpoBaHMe, YTO 0COOEHHO BaXHO Mpwu
06beAVHEHUN HEOLHOPOAHbIX CETEN.
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MoCTbI, MapLIPyTM3aTOpPkl 1 LWLO3bl — 3TO, KaK NPaBuo, BbiaeneHHbie 3BM co
cneunanbHbIM NPOrpamMMHbIM 06ecnevYyeHUEM N OOMONIHUTENbHOW CBA3HOM
annapartypon.

Hanbonee pa3suToii rnobanbHoOM ceTbio ABnseTcs ceTb Internet. Mo nporHosam,
B 2000 roany uncno ee nosib3oBaTesie O0MKHO npeBblicnTb 200 MSIH. YenoBeK.
OcHoBHbIE A4einku Internet — nokasnbHble BbIYUCAUTENBbHbIE CETU. HO CyLLECTBYIOT U
NIOKasnbHble KOMMNbIOTEPBI, CAMOCTOATENBHO NOAKIIOYEHHbIE K Internet. KomnbioTepsl,
ceTeBble WX NoKaNbHble, HEMOCPEACTBEHHO MOAKJIOYEHHbIE K Internet,
obcnyxuBaolme nepegady AaHHbIX U BbIMOMHSAOWME NPUKNAAHbIE NMPOrpaMmsl,
Ha3bIBaIOTCHA XOCT-KOMMbloTepamm (host — xo3amH). Ecnv HekoTopasi nokanbHasi CeTb
noaknoyeHa K Internet, To n kaxagaa paboyas CTaHUUSA STOM CETU TakKe UMEET BbIXOL,
B Internet, HO Yepes CBOV XOCT-KOMMbIOTEP. Kaxxapli NOAKOYEHHbIV K CETU KOMMbIOTEP
VIMEeeT CBOI afipec, No KOTOPOMY ero MOXET HaliT aboHEHT 13 NoboM TOYKN CBETA.

B Xw\:erh et

Marw Py TUsATOP

XoerT
KOM Ny -0
ree
- ]
PABouRG Pagouas Pacound | Pu;:u:;‘]
CYAHLUSG CSrTankymua CTAHLUS | CTAMLUS |
SR —

Puc.10. MoakntoyeHne nokanbHom cetu K Internet

8. MOOEMHOE OBOPYOOBAHUE

CambIM pacnpoCTpaHeEHHbIM BUAOM TENEKOMMYHUKALMN ABNSIETCS TenedoHHas
ceTb. M ObIno Gbl yOUBUTENBHO, ECNIM UMEHHO €€ He CTanu Obl UCMoNb30BaTh AJ1s
CBSI3M yaasieHHbIX KOMMbIOTEPOB MeXay COOOoiA.

[Mpu atom Hapgo mmeTb B BUAy, 4TO B OBM umHdbdOpMauuva npencraBneHa B
UMbPOBOM (ONCKPETHOM) BUAE, a TenedOoHHbIe NMHUW NpegHa3HaYeHbl g nepenaqv
aHasIoroBbIX CUrHasOB.

YCTPOMNCTBO CBHA3M MeXAY KOMMbIOTEPOM U TenedOHHON NUHUEN,
npegHasHayeHHoe ANng npeobpa3oBaHus UNPPOBLIX CUTHANIOB B aHasiOroBble U
06paTHO, Ha3biBaeTCs MOgEeMOM. Ha3BaHve yCTPOMCTBA SABMSIETCS COKPALLLEHNEM ABYX
cnos: MOaynsauus; AEMoaynsaums.
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3TV NOHATUSA PacKPbIBAIOT NPUHLMIMLI AEACTBUSA YCTPOMCTBRA.

APPORLIE ™M BrCoku@ ~HWnIKu e
XomabioTe ¢ T ABeM 1TV oBble Toubl

NererarouAamean

K rerePoHHOU
AURUU

!
TenePoHHbiW
AT APAM

Puc.11. ﬁop,Knmqume KoMMbioTEpPa K TenedOHHOM NUHUN

Mopaynauusa — n3aMeHeHne Kakoro-nnMbo napameTpa curHana B kaHasie CBA3U B
COOTBETCTBUMN C TEKYLLMMM 3HAYEHUSIMN NMEPeaaBaeMbIX AaAHHbIX.

Aemopynsauua — obpaTHoe npeobpal3oBaHME MOAYIMPYEMOro CUrHana B
MOLYNNPYIOLWNIA CUTHAIT.

B mMogemax npuMeHsioTca cnepyowme Buabl MOAyNsumMm: 4YacToTHas; GpasoBag;
KBaZpaTypHas aMnanTygHas.

MpK 4aCcTOTHON MOAYNALUMN N3MEHSIETCS YacToTa HEeCyLlero curHana (06bi4HO
CUHYCOWAANbHOrr0) B COOTBETCTBUM C TEKYLLIMM 3HAYEHNEM MOAYNNPYIOLLEro CUrHana.

[Mpu dasoson mMoaynauUM MOAYINPYIOLWLNA CUrHaN MeHseT dasy Hecyllero
curHana.

Mpu KBagpaTypHO aMNAUTYAHOM MOAYNALUMN N3MEHSIOTCA OOHOBPEMEHHO 1 (a3a,
1 amMnauTyaa MoayIMpyemMoro curHana.

Mo Bnay npumMeHseMoro kKaHana CBSi3WM MOAEMbl AeNaTCs Ha 3BYKOBbIE,
paboTawolme ¢ TenedOoHHOW NMHUEN OOLLIEero nofib30BaHUs, N LUNPOKOMONOCHbIE,
MCNONb3YOLLME BbICOKOCKOPOCTHbIE TenedOHHbIE ANHUU, KaHanbl PaguoCBA3un
CMYTHWUKOBOW CBSI3M UM ONTOBOJ/IOKOHHbIE KaHaslbl CBA3W.

BaxHenwmnm nokazatenem MoOOeEMHOW CBA3U 9BAGeTCH MHPOpMaLMOHHas
CKOPOCTb Nepenayn AaHHbIX, namepsiemas B 6ut/c (bps). B 3aBucMmocTn ot aToro
nokasatens kaHasjbl YCNOBHO pa3fensiioTcs Ha HU3KOCKOpocTHble (0-600 6uTt/c),
cpenHeckopocTHble (600-1200 6uTt/c) n BeicokockopocTHble (4800 —9600 6uT/c).

MHdopmaums no tenedoHHOM NUHUM NepenaeTcs nocnefoBaTeNibHO, OUT 3a
6utom. MNMocnenoBaTtenbHas nepegadya MOXET ObiTb ACUHXPOHHOM U CUHXPOHHOIA.

Mpn acMHXPOHHOW (CTapT-CTOMHOW) Nepenaye nepem KaxasiM 6ainToM 1 B KOHLE
€ro NPUCYTCTBYIOT, COOTBETCTBEHHO, CTAPTOBbLIN U CTOMOBbIA OUT, C MOMOLLIbIO KOTOPbIX
NPUEMHUK MHPOPMaALUM MOXET pas3fensaTb 6aiTel Mexay coboli. MpucytcTeue
OONONIHUTENbHBIX OUTOB CHUXaeT 3PPEKTUBHYID CKOPOCTb Nepenayn, ogHako
CTOMMOCTb 060PYA0BaHUS A/ aCUHXPOHHOI nepefayn He Bbicoka. bonee GbICTpoi
SIBNSIETCA CUMHXPOHHAsa nepepadya, kotopas nepepaeT mHdbopmaumio 6onbLLIMMU
6nokamu, obpamMneHHbIMKU yNpaBnsaoWMMmM cuMmBonamMn. Takaa nepepada 6onee
ObicTpas 1 6onee 3almLLEeHHas OT OLLIMOOK, HO 060pyAOBaHME A1 HEE CTOUT JOPOXKE.

Mepenaya gaHHbIX U NPpeobpa3oBaHre X B MoAeMax NPOUCXoanT B COOTBETCTBUN
C MPOTOKOSIAMU.

lMpoTokon nepenayn AaHHbIX — 3TO COBOKYMHOCTb NpaBwWJl, PernaMeHTUPYoLLMX
dopmMaT gaHHbIX 1 NpoLeaypbl UX Nepenayu B kaHane cea3u. B HeM ykasbiBaeTcs, kak
npencTaBUTb AaHHbIE, Kakol cnoco6 Moaynsumm NpUMEHUTb, Kak BbIMOJHUTb
coeavHeHne ¢ KaHanoM, kak o6ecneynTb AOCTOBEPHOCTb Nepeaayn AaHHbIX

MpakTnyeckn BCe CTaHOApTbl NMepenayn AaHHbIX Yepe3 MOLEM YCTAHOBJEHbI
MexayHapoaHbIM KOHCYIbTaTUBHBIM KOMUTETOM No Tenerpadumn n teneponHnn (CCITT),
HeLaBHO NepenMeHOBaHHbIM B MexayHapoaHbI MHCTUTYT TefleKoMMyHukauui (ITU).
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[na adpdekTnBHOrO nogasneHnsa ownbok nepenayn AaHHbIX, BO3HUKAKLNX N3-
3a NoMex 1 LIYMOB B KaHanax CBSI3W, CYLLECTBYIOT MPOTOKO/bI 3alnTbl OT OLIMOOK
cemerictea MNP, ncnonb3dyemble B OO/bLUMHCTBE COBPEMEHHbIX MOAeMOB. OHu
MCMOJIb3YIOT KOPPEKTUPYIOLLME KOObl C 0OHAPY>XXEHNEM U UCTPaBIEHNEM OLLUNOOK.

OTUMKM Xe NpoTokoSiaMu NpefycMOTPEHO cXaTue OaHHbIX O YBelnyeHus
CKOPOCTU UX nepenayn. MNpuHLMN cxxaTna OCHOBAH Ha aHann3e NOTOKOB AaHHbIX, 3aMeHe
yacTo BCTpevalwmxcs B nepegaBaemMom 650Kke CMMBOJIOB OBOUYHbIMW KOAaMU
MEHbLLEN AINHBI, YeM KOAbl, UCMOJIb3YEMbIE /15 KOANPOBAHUS PEAKO BCTPEYAIOLLNXCS
CVMBOJIOB, a TaKXe B ONpeaesieHN MOBTOPSIOLLMXCA NOC1ef0BaTe/IbHOCTEN CUMBOJIOB
1 3aMEHO NX KOPOTKMMK BiIoKaMKn-onmncaTensiMmu.

Haunbonee adpdekTnBHbIE NPOTOKONLI (V.34) NO3BONSAOT TECTUPOBATL KaHa CBA3W,
onpenensTb ONTUMalbHbIN AS1 HEro pexunm paboTbl Mogema.

[na nepepayn Gparinos MCNObL3YOTCS NPOTOKOMbI, padbusatoLme nHGopmMaLmio
Ha 6510KkM, aBTOMaTUYEeCKM OOHaApPYXMBaOLIME U UCNPaBNSoWMe OWnOKM, NOBTOPHO
nepecobinamLlme HeBepHO NPUHATbIE BNIOKM, BOCCTaHaBMBaOLWMeE nepeagady nocne
paspbiBa CBA3U U T.4.

KOHCTPYKTMBHO MOAEeMbl MOryT OblTb @BTOHOMHbIMU (BHELWHUMUK) UNN
BCTpanBaeMbIiMU B annapaTtypy (BHYTPEHHUMMN).

BHyTpeHHUIA MmogeM npenctaensgeT coboi nnarty, ycTaHaBIMBaeEMYO B Ppa3beM
CMCTEMHOM NnaTtbl KOMMbIOTEPA M MMEIOLLYIO padbeM Tuna RJ-11 4na nogxknioyeHns K
TenedOoHHON NNHUN CBA3U.

BHelwHW MogemM ocHalleH Koprnycom, 6JI0KOM MuUTaHus, pa3beMamMun ans
NOAKIIIOYEHNS K MocnefoBaTelbHOMy NopTy komnbloTepa (RS-232) u tenedoHHoOM
nvHum (RJ-11), 1 naHenbio ¢ MHAMKaUMEN, Ha KOTOPOI 0TOOPaXarTCs PEXMMbI PaboTbI
Mogema.

BONbLWMHCTBO COBPEMEHHBLIX MOAEMOB PeannayloT GYHKUMN GakCUMUIIBHON
CBSI31, aBTOMATMYECKN onpenensioT HoMep Bbi3biBalowero aboHeHTa, paboTaloT B
pexnMe aBTOOTBETHMKA.

Onga coxpaHeHnsa kKoHdUrypaumm MOAemMa MpPu BbIKJIKOYEHUUN AUTAHUA
MCNONb3yeTCs ero NOCTOsSIHHASA NaMaTb. B cocTaB COBpEMEHHOIr0 MoAeEMa BXOOSAT Takxke
Cneuvann3npoBaHHbIN MUKPOMPOLECCOP 1 OnepaTnBHas NaMsThb.

Ha HavanbHOM aTane yCTaHOBAEHUS COEANHEHMS MEXAY MOOEMAaMUN MECTHbIN
MOZLEM aBTOMaTU4ECKM ONnpenenseT npoToKoN yaaneHHOro MogemMa v nbltaeTcst BOUTH
B CBA3b B aBTOMaTM4eCKOM BapuaHTE Ha OOHOW M3 CKOPOCTEN M3 OonpenesieHHOro
Habopa. Ecnm yoaneHHbli MOAEM MMEET Takol e Habop BO3MOXHbLIX CKOPOCTeN, TO
MOOEMbl BXOOAT B CBSI3b HA MakCUMasibHOW CKOPOCTU.

Mpu HecoBnageHU NPOTOKOJIOB MM HABOPOB CKOPOCTE MOAEM AeNaeT NomnbITKY
BOWTN B @aBTOMATUYECKOM PEXMME B CBA3b C yaaNeHHbIM MOAEMOM C MPOTOKOJIOM U
Ha CKOpPOCTW, BXOOSALWMMUK B ero Habop. B aTom crnyyae ckopocTb nepenayn AaHHbIX
MOXET He COBMaZaTb CO CKOPOCTbIO MECTHOrO OKOHEYHOro 060opya0oBaHUS.

[lna yCTaHOBKN COeAMHEHUS BPYYHYIO 1 N5 3a4aHNS PEXUMOB paboThl MogeMa
cnenyeT No/b30BaTbCs PYKOBOACTBOM, MHCTPYKLUMEN MO SKCnyaTauumm oias KOHKPETHOM
MOLeNnn moaema.

Mpumep mogema — Motorola 3400 PRO. Ero TexHn4eckme xapakTepuUCTUKK:

BHewHui;

ABTOMATMYECKOE OrnpeaeneHne Tuna 3BOHKa: ronoc/monem/¢akc;

®yHKUMA 06paTHOro 3BOHKA W 3aLuMTa naponem;

MakcumanbHas CKoOpoCTb Nepenayn gaHHbix/dakcos, Kout/c — 28,8/14,4;

MpoTtokon nepegaun — ITU-T V.34.

9. TEXHUWYECKUE CPEACTBA MYJIbTUMEOUA

MynbTumepguna - o6n1acTb KOMMbIOTEPHOM TEXHONOTMU, CBA3aHHaAs C
MCNosb30BaHMeM nHOopMaLnn, NMEOLWEN pasnniHoe Gr3nyeckoe npeacrasneHme

CoBpeMeHHbI M'ymaHuTapHblii YHuBepcuteT

49



(TekcT, rpaduka, pUCyHOK, 3BYK, aHMMauus, BUOEO U T. A.) U CYLECTBYIOLLEN Ha
PasnNYHbIX HOCUTENSIX.

MynbTmeama cpencTaa — 9T0 KOMIMIEKC annapaTHbIX U NPOrpaMMHbIX CPEACTB,
NO3BONSAIOLLMX YENOBEKY 06LATLCS C KOMMbIOTEPOM, UCMOJb3ysl CaMble pasHble,
ecTecTBeHHble ans cebs cpefbl: 3BYyK, BUAEO, rpaduky, TEKCTbI, aHUMaLMio 1 ap.

MynbTmMeamna npenocTaBngeT Monb30BaTENO MOTPSICAOLME BO3MOXHOCTU B
co3gaHnn daHTacTUYeckoro mmpa (BUpTyasbHOW peanbHOCTU), MHTEPAKTUBHOMO
o6LeHNs C 3TMM MUPOM, KOraa Mosib30BaTeslb BbICTYNaeT He B POSN MAaCCUMBHOIO
co3epuarersisi, a NPUHMMAET aKTMBHOE y4acTue B pa3BOPaAYMBAIOLLMXCS TaM COObITUSIX;
npuyem obLIEHNEe MPOUCXOANT Ha MPUBbLIYHOM A5 NONb30BaTeNs A3blke — B NepBYO
oyepenpb Ha A3blke 3BYKOBbIX U BUOEO0OPA30B.

K cpeactBam MynbTumeguma OTHOCATCS YCTPOMCTBa ayamo — (PEYEBOro) u
BMOEOBBOAA U BbIBOAA MHDOPMALMN; BbICOKOKAYECTBEHHbIE 3BYKOBbLIE 1 BUAEOMNNATHI,
nnartbl Buaeo3axeata (video grabber), cHumatoLme nsobpaxeHune ¢ BugeomMarHMTodoHa
AN BUAEOKAMEPLI M BBOASALLME €ro B KOMMbIOTEP; BbICOKOKAYECTBEHHbLIE
aKyCTU4eckne 1 BMOEOBOCMNPOU3BOAALLNE CUCTEMbI C YCUNUTENSMU, 3BYKOBbLIMU
KONOHKaMM1, BOJIbLLIMMU BUOEOIKPAHAMW; CKaHepbl, MPUHTEPLI U NI0TTEPbI.

C 60nbLINM OCHOBaHWEM K CpeacTBaM MybTUMeOMA MOXHO OTHECTU N BHELLHNE
3anoMuHalolWme yctpoictea 60MblIOK €MKOCTUM Ha ONTUYECKUX U LNDPOBLIX
BUOEOANCKAX, UCMOMb3YEMbIE A5 3an1CKy 3BYKOBOW 1 BUAeonHdopmaumm. HekoTopble
13 Ha3BaHHbIX YCTPOMCTB y>Xe Oblnn pacCMOTPeHbI paHee. OCTaHOBMMCS HA OCHOBHbIX
YCTPOMCTBAxX, NOAOEPXKMNBAIOLLMX KOMMbIOTEPHbLIE ayAM0- N BUAEOTEXHOOMMN.

3BykoBble nnatbl (Sound Blaster) ncnonb3dyoTca oas co3naHus, 3anmcu m
BOCMPOM3BEAEHUS PA3J/INYHbIX 3BYKOBbIX CUTHANOB: My3blKW, PeyYun, LUYMOBbIX
adpdeKTOoB.

B pexuvme cos3paHusa 3Byka niata OeNCTBYET Kak My3blKaslbHbIA MHCTPYMEHT.
3BYyK, CO34aBaeMbli C MOMOLLbIO 3BYKOBOW MAaThl, HA3bIBAETCSH CUHTE3MPOBAHHbLIM.

B pexvme 3anucu 3Byka nnata npoms3BoauT ouMOPOBKY 3BYKOBbIX CUTHaNOB
ON9 NocneayoLwen nx 3anMcuy B naMmaTb KOMMbIOTEPA.

B pexume BocnpomnsBeneHus 3syka nnarta paboTaeT aHanormyHo LmMdpoBoMy
ayavonneriepy, npeobpasysa CYNTaHHbIE N3 NaMATU LMGPOBLIE CUrHASbI B @HANOrOBbIE
3BYKOBbIE.

DyHKLMOHANIbHO NaTta CoaepXUT HECKObKO MOayei:

- 415 3anMcu 1 BOCNPOU3BEOEHNS 3BYKA;

- CUHTEe3aTopa 3BYKa;

- NHTepdEeNCoB.

Mopaynb 3anncu n BOCNPOU3BEOEHUS 3BYKA MCMNONL3YIOT ANS ounMdpPOBKM 3BYKA
aHanoro-uudpoBblie npeobpasosatenu (ALM) — ycTpoiicTBa npeobpasoBaHUsg
aHanoroBoro curHana B umndposyio ¢opmy. ObpaTHyto 3amady pewiaet uudppo-
aHanoroeblii npeo6pasoBartens (LIAl) — ycTpoiicTBO Npeobpa3oBaHms LMbPOBOro
npencrasneHns MHGopMauum B aHaNOroBbIN CUrHaI.

3ameTtum, yto 1 AU n LA wmpoko ncnonb3yTcs BO MHOMMX YCTPOMCTBAx
BbIYMCNIUTENIbHOM TEXHUKW, @ HE TOMbKO A/ 06ecneyeHns 3ByKOBbIX KOMIMbIOTEPHbIX
TexHonorunin. NMoaToMy pacCMOTPUM MX YCTPONCTBO NOAPOOHEA.

O4yeBMAHO, 4TO ANg 3ddeKTUBHOro npumeHexHmns ALM v LA Heob6xoaumo, 4ToObl
OHWN OCYLLECTBNANN “SKBUBANEHTHYIK” 3aMeHy BXOAHOrO aHanOroBOro CurHana
MHOXECTBOM YMCNOBbIX 3HAYEHUN, & 3aTEM MHOXECTBA YMCNOBbIX 3HAYEHUI nocne
06paboTKM — HEKOTOPbLIM BbIXOOHBLIM aHAIOrOBbIM CUFHANOM. 3aMeHy aHanoroBoro
CUrHana MHOXECTBOM YMCOBbIX 3HAYEHUN MOXHO CHUTATb SKBUBANEHTHOW B TOM
crydyae, ecnu CurHan, nonyyvyaembli Npu BOCCTAHOBIEHUU, TO €CTb Npu UUPpo-
aHaforoBoM Npeo6pasoBaHUM, OTIMHAETCS OT MCXOAHOrO aHaNorOBOro curHana He
6oree, 4eM Ha 3apaHee 3a[aHHYI0 BESIMYNHY, HEKOTOPYIO Mepy TOYHOCTW, HanpumMep,
MakCcuMasibHOe OTK/IOHEeHWE, CPpeaHeKBaAPaTUYHOE OTKJIOHEHME U T. M.

[Mpn 3ameHe aHanoroBoro curHana MHOXECTBOM YMCENT MOXHO BblOENUTb ABa
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npouecca — AUCKPEeTU3aLUMn U KBaHTOBaHWS. 3aMeHa aHanoroBOro CUrHana KOHeYHbIM
MHOXECTBOM €ro MrHOBEHHbIX 3HaYEHWN Ha3blBaeTCSH AUCKPETU3aLMel aHanoroeoro
curHana. 3TV 3Ha4YeHUsi BPEMEHM Ha3blBalOTCH y3namu Auckpetudaunun. PasHocTb
3HAYEHNIN OBYX COCEOHUX Y3/I0B AMCKPETM3auuu — wwarom auckpetusauuun. MNpu
NMOCTOSIHHOM Liare AMCKPEeTM3aumio Ha3blBaloT PABHOMEPHOW, B MPOTUBHOM Cllyyae —
HepaBHOMEPHOI. 3amMeHa KaX[Aoro MrHOBEHHOIO 3HAYEHUsI HEKOTOPbIM YUCSIOM —
OTCYETOM (KBAHTOBaHHbLIM 3TaNIOHHBIM 3HAYEHMEM) SBNSETCA CYTblO Mmpouecca
KBaHTOBaHUS.

Y3Abl g uckPeTuiAyuv
S | anee—
/ < —

\
AdAnOrogbiU
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!
i
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Ho t 4,01t t, st b, T
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Puc.12. AnckpeTnsaumsa aHanoroBoro curHana

B pesynbTate amckpetusauum tepseTca nHGopmaums o noBeaeHUn BXOOHOrO
aHasIoroBOro curHana Mexay ysnamm AMCKpeTu3auuu, a B Npouecce KBaHTOBAHUS
TepsieTca nHopmaums 0 MrHOBEHHOM 3HAYEHUM BXOLHOW BESIMYMHBI, HO YXKE B y3/e
ouckpetudaummn. 9Tn paccyXaeHusa cnenyeT yyuTbiBaTb nNpu Bbibope wwara
AncKpeTnsaumm.

K ocHoBHbIM xapaktepuctukam AL v UAMN NnpMHATO OTHOCUTbL Amana3oH
VM3MEHEHUS BXOOHOM BENVNYMHBI, NHCTPYMEHTANIbHYIO MOrPELUHOCTb, pa3peLuaroLLyto
cnocobHoCcTb U BGbicTpoaencTBne. OuanasoH M3MEHEHUS BXOAHOW BeNUYUHbI
onpenenseT AONYCTUMbIE YPOBHU NMpeobpalyemMoro curHana. VMIHCTpymMeHTanbHas
NOrpewHoCcTb BKJOYAET B ce0S MOrpelwHoCTM HACTPONKN, BPEMEHHOW 1
TemMnepaTypHoOli HecTabunbHOCTN, HECTAOUILHOCTU UCTOYHUKOB MUTAHUSA U T. M.
Paspelsatowas cnocobHocTb ALLM paBHa HavMeHbLUEMY U3MEHEHUIO aHaNoroBOro
curHana, NpuMBOASLLEMY K M3MEHEHMIO UMdPOBOro Koga, TO eCTb onpeaensercs
pas3psaaHoOCTbio NpeobpasoBaTens, Mbo Yyem 6onblLie Pa3psaHOCTb Koaa, TeM 6onblLue
pPasHbIX ANCKPETHbLIX 3HAYEHUI CUrHana U COOTBETCTBEHHO MEHbLUME MHTEpBasbl
aMnanTyabl aHaNoroBoro CMrHana MoXHo 0TobpasunTb 9TUM KOAOM. BeicTpoaelicTemne
LLAM n ALLIN xapakTepn3ytoT BpEMEHEM NPeobpa3oBaHus, T.e. UHTEPBA/IOM OT Ha4ana
npeobpasoBaHMa OO0 MOMEHTa MOJlydeHUs BbIXOAHOro curHana. Bpems
npeobpa3oBaHUs ONpenengaeTcss He TOJIbKO ObICTPOAENCTBMEM UCMOb3YyEMbIX
3/1IEMEHTOB, HO 1 aNroOpUTMOM NPeobpas3oBaHus.

[MonyyeHHble B pe3ynbTaTe aHanoroBoro npeobpa3oBaHUs KBAHTOBAHHbIE
3TaNlOHHbIE 3HAYEHUS B Mpouecce danbHenwen wudbpaunn npeobpasyloTcs B
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OBOWYHbLIM KOA, nognexawmn npu HeobxoammocTn obpaboTke MM XpaHeHUo B
KomnbloTepe. Bo Bpems ob6paTtHOro npotecca npuMeHsieTcs aelmbpaums.

Takum 06pa3om, Ka4ecTBO OUMPPOBKU, @ COOTBETCTBEHHO MOC/EAYIOLEro
3BYy4YaHus ouMdPOBAHHOM ayanoHGOPMaLLMM NPU NPOYMUX PABHBIX YCIOBUSX 3aBUCAT
OT paspsaHOCTV Npeobpas3oBaHns 1 HaCTOThbl AMCKPETU3ALLMN:

- paspanHOCTL Npeobpa3oBaHns onpeaenseT AMHAMUYECKNA ANana3oH CUrHana;

- yacToTa AMCKPEeTU3auMm — BEPXHIOK rPpaHuuy Amanas3oHa 4acTtoT 3BYKOBOrO
curHana.

Mpn BOCNpousseneHnn oundpoBaHHoro 3syka B LIAM gBOWYHbIE KOAbI
3aMEHAI0TCA COOTBETCTBYIOWMMN UM OAUCKPETHLBIMW 3HAYEHUAMU curHana ang
nocnenyloLero nx yCUIeH1s 1 BOCMpPOn3BEAEHNS YePE3 aKyCTUYECKYIO CUCTEMY.

PaspsigHocTb npeobpasosBaTteneli (M COOTBETCTBEHHO 3BYKOBbLIX MniaTt) ObiBaeT
pasHas — Hanbornee pacnpocTpaHeHbl 8- n 16- paspsaaHblie. O6pa3HO BbipaxasiCh, 8-
pas3psaHble niaTbl 06ecneyrBaloT KQYeCTBO 3BYHaAHUS, XapakTepHOEe AJ1s KACCETHbIX
MarHuTodoHOB, a 16- pa3psiaHble — Ana ayaMoCUCTEM Ha KOMMAKT-AMCKax.

[na cuHTe3a 3ByKka MCMNOJb3YTCS ABA OCHOBHbLIX MeToAa:

- CMHTE3 C MOMOLLbIO YAaCTOTHOM Moaynaumm, unm FM- cuHTes;

- CUHTE3 C 1MCcnosib3oBaHneM Tabnuibl BOSH, Uiy TabnmyHblin WT- CUHTES.

FM - cuHTe3 3Byka — CO3[aHue 3BYKOBbIX KOJiebaHWii C MCMONb30BaHNEM
cneumanbHbIX FeHepaTopoB CUrHana, Ha3blBaeMblx ornepaTopamu. B onepatope MOXHO
BbIAENUTbL ABa 0a30BbIX aneMeHTa: Ga30Bbii MOAYNATOP U reHepaTop ornbaroLLei.
dazoBbIt MOAYNATOP ONPEAENSET YACTOTY (BbICOTY) TOHA, a reHepaTop orvbaloLeit —
ero amnantyany (rPOMKOCTb).

YT006bI BOCMIPON3BECTM FOJIOC OAHOIO MHCTPYMEHTA, B 0OLLEM Clly4Yae [OCTaTOYHO
[BYX OMepaTopoB: NepBbli reHepupyeT konebaHns Hecyllei 4acToThbl, TO €CTb
OCHOBHOW TOH, @ BTOPOW — MOAYNUPYIOLLYIO HacTOTy, TO €CTb 4aCTOTY 00epTOHa.

CoBpEeMEHHbIE 3BYKOBbIE M1aTbl CNOCOOHLI BOCNPOU3BOANTEL HECKOJIBKO FOJI0COB,
Hanpumep, cuHTe3aTop ¢ 18 oneparopamu MOXeT UMUTUPOBATbL 9 pa3HbIX rOI0COB.
CurHTE31pPOBaHHbI FM — MeTooM 3BYK MMEET 0ObIY4HO HEKOTOPSINM “MeTannmyeckmnin”
OTTEHOK, TO €CTb HE MOXOX Ha 3BYK HACTOSLLLEr0 MY3blKaSIlbHOrO MHCTPYMEHTA.

WT - cuHTe3 3Byka — CO34aHue 3BYKOBbIX konebGaHuii C MCNONb30BaHUEM
3apaHee 3anucaHHbIX U XPaHALWMXCS B NamsaTv 00pasLoB 3ByYaHUS! My3blKaslbHbIX
MHCTPYMEHTOB. Npu aToM obecneynBaeTcsa 60nee BbICOKOKAYECTBEHHOE 3BY4YaHUe.
CuvHTEe3aTopbl 3TOr0 TUMNa CO34al0T My3blKy MyTEM MaHUMNyIMPoBaHUsS obpasuamu
3BYYaHUS MHCTPYMEHTOB, “3alwmTbiMu” B M3Y nnatbl nnn xpaHawmummncs Ha amcke MK.
Jlydwine 3BykOBbIE NNAThl MO3BONSIOT XPAHUTL U MCNONB30BaTh A0 8 MGaliT BbIOOPOK.
Mpu ncnonb3oBaHnM BLIBOPOK, 3arpyXaemMbix C AMcka, XOpoLuas nnata AoJXHa UMEeTb
0O3Y emkocTbio He MeHee 1 MbaiiTa.

Mopnynb nHTepdelcoB BkNo4aeT B cebsa MHTepdENC My3blkallbHbIX
MHCTPYMeHTOB, 06bl4HO MIDI (Musical Instrument Digital Interface), n cpeactea
BOCMpPOMN3BeAEHUS 3ByKa B COOTBETCTBYIOLWEM popmaTe. Kpome Toro, B HEro Moryt
BXOANTb MHTEPdENCHI OQHOI0 UNMN HECKObKMX AnckosogoB CD-ROM.

Yepes aT0T MOoAyIb MOXHO npourpeiBaTe CD-ROM, pa3roBapmBaTh Yepe3 MOAEM
1 BOCMPOU3BOAUTL CBOK COOCTBEHHYIO KOMMbIOTEPHYIO MY3bIKY.

B cocTtaB MHOIMMX 3ByKOBbIX MAaT, KPOME Ha3BaHHbIX TPEX MOAYNEN, BKIOHAOTCS:

- YCTPOMWCTBO CMELLEHUS CUIHANIOB OT Pa3fINYHbIX MCTOYHMKOB — MUKLLIED;

- MOZEMHbIV U UTPOBOW NOPThLI; NOcNeaHni obecneynBaeT BbICOKOKAYEeCTBEHHOE
3BYKOBOE COMPOBOXAEHNE KOMMbIOTEPHbIX UMP;

- YCUIUTENb MOLLHOCTM CUrHANa C perynsaTopoM rPOMKOCTH (Takme naaTebl UMEIOT
[Ba BbIXOAa: NIMHENHbIN — A0 YCUIUTENS U KOHEYHBIN — NOCNe YCUnnTens).

AKyCTUYEeCKNE CUCTEMBbI (KONIOHKM) He 0093aTeNbHbI, HO XenaTefbHbll
KOMMOHEHT MYNbTUMEAUIAHON CUCTEMbI — MPU X NUCMONB30BaHMM BOCAPUSTUE 3BYKOBOWA
MHPOPMALMN CYLLLECTBEHHO yy4llaeTcs.

AKyCTMYECKME CUCTEMBI ObIBAIOT NMACCUBHbBIE U aKTUBHbIE.
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[MaccuBHblE HE coaepXaT BCTPOEHHOrO YCUIUTENS U MOTMYT MOAK/OYATLCS K
3BYKOBbLIM MiataM, UMeoLUM COOCTBEHHBIN YCUNNTENb 1 PETYNSTOP FPOMKOCTH.

AKTUBHbIE aKyCTUYECKME CUCTEMbl 0O0PYAOBaHbI YCUIUTENEM U MOTYT
NoOK/OHYATLCA Kak K JIMHENHOMY BbIXOAY 3BYKOBOW NNaThbl, TAK U K BbIXOAY €€ YCUNNTENS.
MCTOYHMKOM MnUTaHUA ON9 BCTPOEHHOrO B KOJIOHKU YCUNUTENA MOXET SBAATLCA
BHYTPEHHNI aKKyMynSaTop nnv 610K NUTaHUS, KOTOPLIN, B CBOKO 04epeb, MOXET OblTb
BHYTPEHHUM UM BHELWHUM. KpoMe perynsatopa rpOMKOCTU, aKTUBHbBIE KONTOHKW MOTYT
MMETb 1 HECKOJIbKOMOJOCHbIN 3KBanamsep.

K nuHeliHoMy BbIxo4y 3BYKOBOW MnaTbl MOXET OblTb MOAKIOHYEH U JIMHENHBIN
BXO[, ycunutens ObITOBOro ayAMoKOMIIeKca.

[Ona paboTbl ¢ BUAEOVMHGOPMALMEN HEOOXOANMO UMETb QYHKLMOHANBHO 6onee
pa3HoobpasHoe obopyaoBaHue.

Bupeonnata — 370 COOCTBEHHO BUAEOKOHTPOEP, HO ANs MNOAAEPXKN “XNBOrO
BUOEO” Ha HEel JoMmKHa ObiTb MUKPOCXeMa rpadmyeckoin akcenbpaumm, yCKopsioLLas
BbIMOJIHEHWE OFPOMHOr0 4YmMcna Buaeoonepauni (B NpuUHLMNE MUKpPOCXema-
aKcenbpaTop MOXET HaXx0OUTbCS U Ha OTAEJNIbHOM nnarte; npu ncnonib3dosaHun B MK
MuKponpoLleccopor Tuna MMX nocnenHuii 6epeT yckopeHue Buaeoonepaumii Ha cebs,
HO akCcenbpaTop M Ha Buaeonnarte He ByaeT NULLHUM).

Mpn BbIGOPE Bugeonnatol (BuUAeokoHTponnepa) nana paboTel C
BunaeovHdopMauven cnenyeTt B NepBylo o4epenb y4UTbiBaTb ee paspeLuaroLLyto
CNOCOBHOCTb, KONIMYECTBO LIBETOB 1 HEOOXOAMMOCTb akCebpaLmu.

Mnarta Bupeos3axeata (Buaeorpabbep) - yCTPOMCTBO 3axBaTa KaapoB BUAEO,
1X NpeobpasoBaHne 1 3annch B NamMaTb KOMMbioTepa. Mnatel BUaeo3axeaTta ObIBaOT
OBYX TUMOB.

MepBbIt TN — “rpabbepbl KaapPOB” NpeaHa3HaYeHbl 4519 3axBaTa HernoaBUXHbIX
M3006paxXeHUI.

[MnaTbl BTOPOro Tmna — “naatel 3axeaTta” MOMyT 3axBaTbiBaTb Lesible BUAEODUIbMbI.
OHM NO3BONSAOT MOJIy4aTb B KOMMbIOTEPE C BUAEOKAMEpPbI UV BUAEOMArHMTodpoHa, a
NPV HAIMYNK TIOHEPA U C aHTEHHbI OTAEMbHbIE TEIEBU3MOHHBIE KAAPbl U NX CBA3AHHbIE
nocnenoBaTeNlbHOCTU ANS AanbHenwen o6paboTkm 1 BbIBOAA.

[Mpw oundposke BuaeocurHana GopMuUpPyTCA OrPOMHbIE MaCCUBbI MHGOPMaLLN.
MoaTomMy BO3HMKAIOT Cepbe3Hble MPoOsieEMbl C AMHAMUKOW npouecca, nbo ons
NnepechbNikM OOHOro 256-LBETHOr0 NOJIHO3KPAHHOIO N3006PaXeHNs C pas3peLlatoLLeit
cnocobHocTbio 1024 x 760 nukcenos Heobxoaumo nepenatb okoso 1 MbaiiTa gaHHbIX,
4yTo MoxeT noTpeboratb 10 ¢ 1 6onee. MNo3TOMy faxe BbICOKOKAYECTBEHHbIE MNaThl
BMAeo3axeara Moryt pabotatb Nullb C YaCTblO MOMIHOIO TENEBU3NOHHOMO Kazapa,
BOCMPON3BOAS €ro Ha BECb 3KPaH.

Bupeodaiinsl npu nepegade n 3annucu B namsTb CKUMAIOTCS (BbINOSHAETCSH
KOMMPECCUsi BUAEOAAHHbIX); NMPY BOCNPOV3BELEHMM BbINOMHAETCH obpaTHas npolenypa
— pexomnipeccus. B HacTosee BpeMs CyLLeCTBYET HECKOJIbKO MeTO[OB CXaTug
LAHHbIX, peanndyembix Kak MPorpaMMHO, Tak 1 annapatHo. CpeacTBa cxxaTus aHHbIX
HasbiBatoT KOAEKamu (CODEC — COmpressor — DECompressor).

B MynbTUMeOniiHbIX BUOEOTEXHOMNOIMAX MOTYT UCMNONb30BATbCS Pa3/IMyHbIe
BMOEOKAMepPbl, TENEBU30PbI, BUAEOMArHUTOPOHBI 1 T.1.

10. AATYMKU U UCNONTHUTENIbHbIE YCTPOMNCTBA

BblurcnutenbHas TexHuka LWMPOKO UCMNOMb3YEeTCS HEe TONbKO AN nepepaboTku
MHdOpMaLMM B YACTOM BUAE, HO N OS5 YNPaB/eHNs pasnndHbiMn npoueccamu. Ha
NPOMBILUMIEHHbBIX MNPEAnPUATUSAX KOMMbIOTEPbl YCNELWHO YNpaBAgioT CTaHKaMmu,
KOHBelepamm, poboTamm, OpraHn3yoT camM TEXHONOMMYECKMIA NpoLecc. bes Hux cervac
HEMBbIC/IMMblI KOCMOHaBTMKa, aBmauus, TPaHCNopPT, CBA3b. B MeamuvHe oHM OTKPbIn
00nbLUME BO3MOXHOCTM AN151 ObICTPOro 1 KA4eCTBEHHOIO AMarHOCTMPOBaHMS 1 Bblbopa
npPaBuIbHOro MeTo4a NevyeHud. YCNewHo CrnpaBuUTCA KOMMbIOTEP C 3ajadven
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noanepxaHna 6naronpuATHbIX SProHOMUYECKUX MNapamMeTpPOB MOMELLEHUS U C
byHKUMEN OXpaHHMKA. M 3TO N1wb HECKONLKO NPUMEPOB N3 BCE PaCLUNPSIOLLErOCS
cnncka chep NPUMEHEHUS BblUNCTUTENIbHON TEXHUKW B HALLIEN XU3HW.

Y710 X€ MOo3BONAEeT KOMMbIOTEPY OCBaMBaTb CTONb pPa3Hble MO CBOEWN CyTU
npodeccun? Mpexae BCero Hao OTMETUTb, YTO B 3TUX CIy4asix OH BXOOUT COCTaBHOW
YacCTblO B TY WM UHYIO CUCTEMY. DTO MOXET ObITb CUCTEMA YMpPaBfeHUs, cUucTemMa
HabnoaeHns, cuctema permctpauum n 1.n. Mbl 6yoem MMeTb B BUAY CUCTEMY
ynpasneHusi, kak 6osee NOoJIHY C TOYKM 3PEHUS BXOXOEHUSA B HEE WHTEPECYIOLLMX
HacC YCTPOWCTB.

Ona adpdekTnBHOro GyHKLUNOHUPOBAHUSA TOTO, YHEM Mbl XOTUM YNpaBisaTb
(obbekTa ynpasneHus), HeoOxoaumo:

- 06ecneynTb KOMMbIOTEP BCEMU HEOOXOAMMBIMU AAHHBIMU O COCTOSHUW
ob6bekTa ynpaBfeHns U O BCEX BHELLUHMX BO3AEMCTBUSAX HA HEro B /OO0 MOMEHT
BPEMEHM, KOra 3Toro 3aTpebyeT KOMMbIOTEP;

- MMETb NporpamMmy, opraHmayiollyio Tpebyemble BO3OENCTBUS HA 0OBbEKT
yNpaBieHNs C YY4ETOM [AAHHbIX O €r0 COCTOSIHUY;

- UMETb BbIYUCIIUTENb C TEXHUYECKMMUN XapaKTeEPUCTUKaMn, o6Ccnevnsaowmmmm
NPUEMIIEMYIO CKOPOCTb YrNpaBfeHuns;

- OCYLLECTBUTb BO3AENCTBME HA OOBLEKT ynpaBfeHUss B COOTBETCTBUU C
pekoMeHaaunsaMm MPorpaMmbl.

B Hawy 3agadvy BXOOUT paCCMOTPEHME MEPBOro U NOCNEOHENO U3 STUX MYHKTOB.
OueBUAHO, YTO peyb 34echb NaeT 06 oObMeHe AaHHbIMU (CUrHanamm) Mexay 00bEKTOM
ynpaBneHus 1 KoMnbioTepoM. CNOXHOCTb 3aK/Il0HaEeTCs B TOM, YTO KOMMbIOTEDP MOXET
BOCMPUHMMATb U BblAaBaTb TOJIbKO AVUCKPETHLIE CUrHAsIbl ONPEeneneHHOro ypOBHS, a
0OBEKT yNpaBneHns MoXeT ObiTb UCTOYHMKOM U NOTPEOUTENEM MOOLIX MbICIUMbIX
CUrHaJIoB, MpUYyeM CUrHanoB noboN GU3NYecko nNpupoabl, a He 0093aTeNbHO
3/1EKTPUYECKUX.

PaccmoTpeHne Bonpoca HauHeM CO 3HAaKOMCTBA C YCTPOCTBaMU, MO3BOJISOLLMM
nosy4yatb OaHHble O COCTOSIHUW 0ObekTa ynpasfieHUs. 3TO M3MepuTesibHbie
npeoGpa3oBaTtenu (paTtyMku) — yCTpocTBa AJiI1 Npeobpas3oBaHUs PasfiMyHbIX
dU3NYECKMX BENNYUH B SNEKTPUYECKME.

ABTOMaTM3aUNSA NMPOU3BOACTBEHHbLIX MPOLECCOB, HAaYYHbIX 3KCMEPUMEHTOB ”
nccnenoBaHuii Tpebyet Bce 60sblIero 06bemMa M3MepPeHUii PasnyHbiX GU3NYECKNX
BeNMYnH. O 1x Yncne MOXHO cyauTb No cucteme eamHuy, CU, koTopas BKIOYaeT B
cebs bonee 120 dwmauyecknx eamHul. B HacToslee BpeMS B MPOMBILLIEHHOCTH
CylLLeCTBYEeT MPUMEPHO Ccreayloliee pacnpeneneHne cpencTtB U3MEPEHUn:
Temnepatypa — 50%, pacxon (06beMHbIN 1 MaccoBbll) — 15%, naesneHve - 10 %,
ypOBeHb - 5 %, KOnMM4ecTBO (Macca, 06beM) — 5%, BpeMs — 4%, 3neKTpuyeckue n
MarHUTHblE BENMYUHBbI — MeHee 5 %. O6beM BbIMONHAEMbIX U3MEPEHUI MOXET
ObITb O4eHb GonbWNM. Tak, Ha aTOMHOW CTaHLUUK CPEAHUX Pa3MePOB MMEETCS OKOJIO0
3000 Touek M3MepeHnin PasnnyHbIX PUSNYECKUX BENNYMH, @ HA KPYNMHOM NpeanpusaTm
XUMUYECKOW MPOMBbILLAEHHOCTM TOMbKO 4S9 U3MEPEHUs TeMMNepaTyp CyLLeCTBYeT
okosio 20 000 Toyek U3MepeHuii.

Ynucno TMNOB M3MEPUTENBHBIX NpeobpasoBaTeneil 3Ha4YUTENbHO NMPEBOCXOANT
4YMCNO N3MEPSIEMbIX BENIMYMH, TaK KakK OOHY U Ty Xe GU3NYECKYI0 BENNMHYUHY MOXHO
M3MEePATb PA3NNYHBIMU METOAAMU U AATYMKAMU PA3NNYHBIX KOHCTPYKLIMIA.

[Ons 60nblLIMHCTBA N3MEPUTENBHBIX NMPpeobpasoBaTeneil XxapakTepPHO N3MepPEHNEe
9NEKTPUYECKMMN METOAAMU HE TOJIbKO 3NEKTPUYECKMX U MArHUTHbIX, HO U APYrux
dunsnyeckmnx BennduH. OCyweCcTBASIOTCA 9T U3MEPEHUSA NpPeaBapPUTESbHbIM
npeobpa3oBaHMEM HEINEKTPUYECKON BENMNYMHBLI B 3IEKTPUYECKYIO. Tako Moaxom,
00OycnoBneH OOCTOMHCTBAMU 3MEKTPUYECKUX U3MEPEHUN, B MEPBYID O4Yepeab TEM,
4YTO 3MIEKTPUYECKME CUIMHAJIbI MOXHO MPOCTO M BGbLICTPO NepepasaTb Ha GonblLune
PacCTOSIHUSA, 3NEKTPUYECKNE BENNYUHBI NEerko, GbICTPO M TOYHO npeobpasyloTcs B
undpoBoit koA, No3BONAT 06ECNEYNTH BbICOKYIO TOYHOCTb Y YYBCTBUTENBHOCTb.
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HeobxoaMmMo OTMETUTb, YTO He BCEraa U3MepuTesbHbIN npeobpa3oBaTenb
BbIMOJIHAET HEeNnOCPEeACTBEHHO GYHKUMM n3mepeHusa. B page cnyvyaeB ero MOXHO
1CMoJSIb30BaThb B Ka4ecTBe NpeobpasoBaTtesns 04HON GUINYECKON BENNYNHBLI B APYTYIO,
yalle BCEero 13 HeanekTpPUYeckom B 3NEeKTPUYECKYD. Hanpumep, npu namepeHum
YPOBHS MOMNNaBOK B €MKOCTM MOXET ObiTb Pbl4aXHO CBA3aH C PEeOCTaTHbIM
npeobpa3oBaTenem, BKIIOYEHHbIM B 3NIEKTPUYECKYIO LieMnb. B 3TOM cnyyae nsmeHeHne
YPOBHS, U3MEPSEMOE NepeMeLLeHneM nonnaeka, 6yneT npeobpasoBbiBATLCS B
M3MEHEHME INEeKTPUYECKOrO CMrHana (Hanps>XXeHns, Toka).

Hapsagy ¢ lupoknm passmutUeM 1 BHELPEHMEM 3NEKTPUYECKMX METOLOB 1 CPEOCTB
M3MEepPEHNI N ynpaeneHusa pa3pabaTtbiBalOTCA U NPOM3BOAATCHA CPeacTBa
aBTOMaTM3aumn, UCMNosb3yloune Opyrme UCTOYHUKM 3HEPrUN — MHEeBMaTunyeckue,
rugpasnuyeckune. NpumeHeHne NHeBMaTUYECKUX CPencTB aBToMaTm3auum
uenecoo6bpa3HO B OMacHbIX YCNOBUAX dkcnnayaTauum (B XUMMUYECKOMN,
HedTenepepabaTbiBaOLLEN, MULLEBOM NPOMbILLIEHHOCTU U AP.), NPY HEAOCTATOYHOM
ypoBHe kBanudukaumm obcnyxuBallwero nepcoHana (nHeeMaTuka npolie B
06CNYyXMBAHUN, YEM 3NEKTPOHMKA), ONS OOCTUXEHUS Manoii CTOMMOCTU CPencTB
aBToMaTM3aumn.

Ona apdekTMBHOro PyHKLUMOHNUPOBAHUSA U3MepUTENbHbIE NpeobpasoBaTenu
[OOJIKHbI OTBEYaTb psy TpeboBaHMiA, OCHOBHbIE N3 KOTOPLIX: BbiCOKasi cTaTudeckas 1
OMHamMmyeckas TO4YHOCTb paboTbl, obecneymBatoLas GOPMUPOBAHNE BbIXOLHOIO
curHana ¢ MMHUMasbHbIMU UCKaXEHMSIMU; BbICOKas M3GMpaTenibHOCTb — AATYMK OOJIKEH
pearnpoBaTb TONbKO HA U3MEHEHUS TOM BEVYUHBI, AN KOTOPOW OH NpeaHa3HayeH;
CTabUNIbHOCTb XapakTePUCTUK BO BDEMEHW; OTCYTCTBUE BAUSIHUS HArpy3ku B BbIXOLHOM
LLenn Ha PeXxmnm BXOOHOW LENU; BbICOKasi HaAEXHOCTb Npu paboTe B HEGNaronpusTHbIX
YCNIOBUSX BHELLHEN cpefbl; NMOBTOPSEMOCTb XapakTePUCTUK (B3aMIMO3aMEHAEMOCTb);
NPOCTOTA U TEXHONOMMYHOCTb KOHCTPYKLMN; yAOOCTBO MOHTaXa 1 0OCNYXMBaHUS; HU3Kas
cToumocTb. Kpome Toro, npu Bbibope gatynka HeOOXOAMMO y4MThIBATb €ro nopor
YyBCTBUTENBLHOCTU. MOpOor 4YyBCTBUTEJIbHOCTU AAaTYMKA — 3TO MUHVMAJIbHOE 3HaYeHne
BXOLHOIO CUrHana, Bbi3biBaloOLLEe MNOSAB/IEHNE BbIXOAHOIO CUrHana.

BypHoe pasBuTtne 3nekTpPOHHOM NPOMbILLIEHHOCTU NPUBENO U K MPOrpeccy B
06nacTn co3aaHnsa AaT4MKOB. Ha CMeHy a1ekTpoOMexaHMYeCKM 1 SNEKTPOBAKYYMHbIM
YCTPOMCTBAM MNPUXOAAT MONYNPOBOOHUKOBbIE B OUCKPETHOM U MHTErpasbHOM
MCMNOJNIHEHUN, ONTO3NIEKTPOHHbIE U Apyrue ycTponctea. CoBepLIeHCTBOBaHUE
MnoslynpOBOAHMKOBON TEXHOJIOTMX MO3BONAET pacwWnpuTb cdepbl MPUMEHEHUSA
[AaT4MKOB, MOBBLICUTb X TOYHOCTb, OBLICTPOAENCTBME, HAAEXHOCTb, OONIOBEYHOCTb,
yoOOCTBO COMPSKEHUS C SNEKTPOHHBIMU U3MEPUTENbHBIMU cxemamMn. MaccoBblit
XapakTep Npov3BOACTBa CNOCOOCTBYET CHUXEHMIO UX LiEHDI.

O0Lwme TeHAEHLUMN K MUHMATIOPU3auumn U KOMMbIOTEPU3ALMM KOCHYIUCH U 3TOM
obnacTn TexHukn. Hapsoy ¢ Mcnonb3oBaHMEM WHTErpasbHO TEXHONOrMWU Ans
NpPon3BOACTBAa CaMMX OATYMKOB HabnogaeTcs TeEHAEHUMS 0O0beaNHEHNS 0ATHMKOB C
VIHTErpanbHbiM1 npeobpas3oBaTensiMmy aHaloroBbIX CUFHANOB B UM@POBOM KOA, ANS
6onee adpDEKTMBHOIO CONPSKEHNS CO CPEACTBAMMU BbIYUCUTENIBHON TEXHUKM 1 faxe
KOHCTPYKTVMBHOE 00beANHEHNE OATHMKOB C MUKPOMPOLLECCOPHbLIMU YCTPOMCTBAMM.

B kayecTBe knaccudurkaLMoHHbIX MPU3HAKOB N3MEPUTESbHLIX NPpeobpas3oBaTtenei
MOXHO NPUHATL MHOTME XapaKTePUCTUKN: BUA, GYHKLMM Npeobpas3oBaHuns, pog, BXOAHOW
1 BbIXOOHOW BENNYUH, NPUHLUUIN OENCTBUS, KOHCTPYKTMBHOE UCMOJSIHEHNE U T. L.

Mo BMAy MCNonb3yemon SHePrum N3MepUTENbHbIE Npeobpas3oBaTen MOXHO
noapasfenntb Ha 3NeKTpu4yeckne, MexaHu4yeckme, MNHEBMATUYECKUE W
rmapasiiviyeckue.

[To cooTHOLWEHNIO Mexay BXOAHOW U BbIXOOHOM BENNYMHAMUN: HESNEKTPUYECKNX
BE/IMYMH B HEdNekTpuyeckme — npeobpasoBaTtenu pasmepa TOW UAU UHOMN
HEe3NeKTPMYeCcKon BennyuHbl (pblyarn, peaykTopbl) nnu npeobpasoBaTteny Buaa
BXOOHOW BENNYUHbI (MeMOpPaHbI, NMPYXUHbI U AP.); HE3NEKTPUYECKUX BENNYUH B
3eKTpu4yeckne — camasgs MHOroO4YMC/eHHasa 1 pacnpocTpaHeHHasa rpynna
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npeobpasoBaTenei; aNeKTPUYECKNX BEJIMYMH B INEKTPUYECKME; INTIEKTPUHECKUNX
BE/INYMH B HEBNEKTPUYECKME — B OCHOBHOM WU3MEPUTESNIbHbIE MEXaHU3MbI
3N1EKTPOMEXAHMNYECKMX N3MEPUTENBbHbLIX NPUOOPOB.

B 3aBMCMMOCTM OT BMAA BbIXOOHOIO CUrHana: aHanoroBble, ANCKPETHbIE,
penenHble, C eCTECTBEHHbLIM UAN YHUDULMPOBAHHBIM BbIXOOHLIM CUTHANIOM.

Mo Buay ¢dyHkUMM npeobpas3oBaHuUa: MacwTabHble, U3MEHSOUIME B
onpepeneHHoe 4YMCNo pa3 pa3Mep BXOOHOW BeNUYMHbl 6e3 M3MEeHeHus ee
dunsnyeckon npupobl; GyHKLMOHANbHbIE, OCYLLECTBASAIOWNE OLHO3HAYHOE
dyHKUMOHaNbHOEe Npeobpa3oBaHMeE BXOAHON BEINYMHBI C UBMEHEHUEM €€
dunanyeckon nNpmpoabl Unm 6e3 N3MeHeHUs; onepaumnoHHbIe, BbIMOJHSALWME Haf
BXOAHON BENMYUHOW MaTeMaTuyeckme onepaumm BbICLWIEro nopsaka -
anddepeHUMpoBaHME NN MHTEFPUPOBAHME MO BPEMEHHOMY MapameTpy.

Mo xapakTepy npeobpas3oBaHUs BXOAHOW BENUYUHbI B BbIXOAHYIO:
napamMeTpuyeckme, reHepaTopHble, YHaCTOTHbIE, Ha30BbIE.

Mo Bngy mnamepsemon GU3NYECKON BEANYUHBI: ANHEMHBIX U YFNOBbIX
nepeMeLLeHniA, AaBNeHNs, TEMNepaTypbl, KOHLEHTPaLMX BELWECTB U T. 4.

Mpu cospaHum n3amepuTesbHbIX Npeobpa3oBaTesielii MOXHO UCMOoJb30BaTh NloOble
dusunyeckme aBneHns. 3azadva 3akoyaeTcs B pa3paboTke Ha MX OCHOBE MPUHLMIMOB
nencteus npeobpasoBaTenen U AOBEAEHUM UX OO0 KOHKPETHbIX METOAO0B U
KOHCTPYKLMIA, 06ecnednBaloLyx B NepByto o4epenb HeoO6XoaMMble METPOJIOrMYeckme
XapaKTePUCTUKN B 3a[aHHbIX YCNOBUAX NMPUMEHEHUd. B kayecTBe npumepa
1ncnonb3oBaHna dGuanyecknx adPeKToB paccMOTPMM MPUHLMN AENCTBUS psana
N3MepUTENbHBLIX Npeobpal3oBaTtenel ona N3SMepPEeHUs TeMnepaTtypsbl.

Ha ncnonb3oBaHum dursnyeckoro addekta 3MeHeHUs IMHEeNHbIX N 0O BbEMHbIX
pa3mMepoB BelLecTBa Npu Harpese pa3paboTaHbl TEPMOMETPbI paclUMpPeHus —
XUAOKOCTHbIE, MAHOMETPUYECKME, METAIUTNYECKME.

XNOKOCTHBIMM TEPMOMETPaMM U3MEPSIOT OTHOCUTENIBHOE paclUnpeHne
TEPMOMETPUYECKOWN XMOKOCTU MO CpaBHEHMIO ¢ 06beMoM pe3epByapa. CambiMu
pacnpoCTPaHEHHbIMU N3 XUAKOCTHbIX TEPMOMETPOB SABASIOTCA CTEK/SHHbIE,
MCMONb3yeMble B AOMalUHEM XO34MACTBE, MeauunHe, B NPOU3BOACTBEHHbLIX U
nabopaTopHbIX YCMOBUAX MPAKTUYECKM BO BCEX OTPACNASAX MPOMBbILLIEHHOCTU. B
KayecTBe TePMOMETPMYECKOM XUAKOCTU MOXHO MPUMEHNATb MpakTUu4eckn nobblie
XWAKOCTU, HO Hanbonee pacnpPoOCTPaHeHbl PTYTb U STUIIOBLINA CANPT.

B maHOoMeTpuyeckmx TepMOMeETpax peanns3oBaHa 3aBUCUMOCTb OABNEHUS
TEPMOMETPUYECKOrO BeLleCcTBa B repMeTusnpoBaHHOM 3aMKHYTOM 06bemMe OT
Temnepartypsbl. [py n3MeHeHn TeMnepaTypbl U3MEHSETCS AaBNEHNE UM 00beM rasza
B COOTBETCTBUM C 3aKOHOM COCTOSHUS upeanbHOro rasa. B kayecTse
TEPMOMETPUYECKOr0 BELLLECTBA MOXHO MUCMONb30BaTh TAKXE N XUOKOCTU.

MeTannnyeckne KOHTakTHbIE TEPMOMETPbI PEaNN3yIT 3aBUCUMOCTb JIMHENHOTO
pacwmpeHns metanna oT TeMnepaTtypbl U BbINOMAHAIOTCA B BUAE OUTATOMETPUYECKMX
1 BumeTannnmyeckmx npeobpasopartenen. JunaToMeTpu4ecKknii TEpMOMETP UCTONb3YEeT
yOJIMHEHNE MEeTaNIMyeckoro CTEPXHS C POCTOM TemnepaTtypbl, a BumeTannnmyeckumii
WNCMNONb3YyeT Ty Xe 3aBUCUMOCTb, HO KOHCTPYKTMBHO pPELUeH Takum o0pa3om, 4To
N3MEHeHne TemMnepaTtypbl NPUBOAUT K MOSIBAEHUIO M3rnbarolero MomMmeHTa. 910
[OCTUraeTcs 3a CHET MEXAHMYECKOrO COeAMHEHNS ABYX MONOCOK METAIOB C Pa3HbIMU
KO3ddrUMEHTaMN IMHENHOIO PaCLLUNPEHNS.

B cucTemax KOHTPOJIA 1 ynpaBrieHusi B OCHOBHOM MPUMEHSOT npeobpasoBaTenu
TemnepaTtypbl, ob6ecrneynBaloLLMe NosyyeHne NEKTPUYECKOro BbIXOAHOMO CUrHana.
B Takux npeobpasoBaTensx UCMNonNb3yeTcs SBeHME BO3HUKHOBEHMS Tepmo 3C npu
coeaVHEeHNN ABYX Pa3HOPOAHbIX MPOBOAHWKOB (Tepmonapbl), N3MEHEHUS
9N1EKTPUYECKOro COMPOTUBIIEHUS MeTalna nog BO3AEeNCTBMEM TeMnepaTypbl
(Tepmope3ucTopsbl). Ons 6ECKOHTAKTHOrO M3MepeHus TemnepaTyp MUCMoNb3yeTcs
SIB/IEHME 3NEKTPOMArHUTHOIrO N3Ty4eHnss HarpeToro Tena (MMPOoOMeTpbI).

Mbl paccMOTpenn TONbKO HEKOTOPbIE Hanbosiee LWMPOKO PacrnpOCTPaHEHHbIE
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ABJIEHNS, UCNONb3YEMbIE MPU N3MEPEHNAX TEMNEPaTypbl. HeKOTOpbIE U3 HUX MOXHO
MCNONb30BaTb M MPU CO3OAaHUN U3MEPUTENbLHBLIX NpeobpasoBaTenein ons Apyrux
dU3NYECKNX BENVYNH, HANpPUMeEpP, JaBleHUs, pacxona u T. 4.

OnekTpuyeckne M3MepuTenbHble nNpeobpasoBaTenu No NPUHUMNY AeACTBUSA
MO>HO NMoApasaennTb Ha napaMeTpuyeckne U reHepaTopHbIe.

MpuHUMN oencTBua napaMeTpuyeckux npeobpasoBaTeneint 3aknioyaeTcs B
npeobpaszoBaHNN HESNEKTPUYECKNX BXOLAHbIX BENNYMH B NapaMeTpbl 3NEKTPUYECKIMX
uenein: conpotumeneHne R, emkoctb C, MHAYKTUBHOCTb L, B3aMOMHAYKTUBHOCTL M.
Ona nutaHna aTmux npeobpasoBaTtenei TpebylOTCH BHEWHUE UCTOYHUKU. K
napamMeTpuyeckumMm npeobpas3oBaTeniiM OTHOCATCSH: PE3UCTUBHbIE, UHOYKTUBHbIE,
TpaHCPOPMATOPHbIE N EMKOCTHbIE NpeobpasoBaTenu. VX WNMPOKO UCMONb3YIOT AN
npeobpa3oBaHNs HE3NEKTPUYECKMX BENMUYNH (NepemMeLleHunii, yCunuin, naBneHuni,
TemnepaTtyp M APYrux) B BENIMYUHbI, OTHOCSALLMECH K 3JIEKTPUYECKUM LLensam
(HanpsxeHwe, TOK, 4aCcTOTy 1 AP.).

'eHepaTopHble NpeobpasoBaTeny npeobpasyloT BxoaHble BennyuHbl B C.
OHU He TPeBYIOT SHEPrUKN AOMOMHUTENbHBIX MICTOYHUKOB MUTAHMS, Tak Kak npeobpasyioT
3HEpPru BXOAHOrO CUrHana B BbIXOOHOU curHan. Hambonbliee npuMeHeHue B
YyCTPOMCTBAx aBTOMATUKWN MONYYUIN UHOYKLMOHHbIE, TEPMOINEKTPUYECKNE,
Nbe303N1IEKTPUYECKNE N HOTOINEKTPUYECKNE NPpeobpas3oBaTenu.

PaccMoTprM HekoTopble N3MepUTeNbHbIE MPeobpas3oBaTeNn HE3NEKTPUYECKIMX
BEJINYUH.

M3mepuTensHble Nnpeobpal3oBaTtenu, BbINOMHEHHbIE B BUAE PeocTaTa, MOABUXHbIN
KOHTaKT KOTOPOro rnepemeliaetcs non BO3LENCTBMEM BXOOHOW U3MeEPAEMONn
BE/INYMHBI, HA3bIBAIOTCS peocTaTHbIMU Npeobpa3oBaTensaMu. BoixoaHOM BENNMYMHOMN
Takoro npeobpasoBaTens ABASETCS 9NeKTPUYECKOE CONPOTUBAEHME, DYHKLIMOHANBHO
CBSI3@aHHOE C MOJIOXKEHUEM MOABMXHOrO KOHTakTa. PeoctaTHble npeobpa3oBartenu
cnyxaTt ang npeobpas3oBaHUs YrnoBbIX WU JIMHEWHbBIX NMEpPEMELLEHUNA B
COOTBETCTBYIOLLEE U3MEHEHNE COMPOTUBIIEHUSA, TOKA UKW HanpsxXeHus. Tak Kak B
nepemMelleHne mMoryt 6biTb NPeobpas3oBaHbl MHOMME HE3NEKTPUYECKME BENMYUHBI
(haBneHue, pacxon, ypoOBEHb 1 Ap.), TO peocTaTHble Npeobpa3oBaTeniv O4EHb HYacTo
MCMNOJB3YIOT TAKXKE B KAYECTBE NPOMEXYTOYHbIX Mpeobpa3oBaTenen HE3NEKTPUYECKNX
BESIMYNH B 3NEKTPUYECKME.

B 3aBucmmocTn OT maTtepumana 4yBCTBUTENBLHOrO 3JIEMEHTa peocTaTHble
npeobpasoBaTeny AENATCS Ha NMPOBOJIOYHBIE Y HEMPOBOJOYHbIE (HOTOSNEKTPUYECKNE,
XWAKOCTHbIE U AP.).

B ycTponcTBax aBTOMATUKU LLUMPOKO MPUMEHSIOT MPOBOJIOYHbIE PEOCTaTHble
npeobpa3oBaTenu, KOTOPbIE OTNYAIOTCS BbICOKOW TOYHOCTbIO U CTAOWILHOCTbIO
dyHKUMM Npeobpal3oBaHns, MMEIOT Manoe NepexoaHOe COMNPOTUBIEHNE, HU3KUNA
YPOBEHb COOCTBEHHbIX LLYMOB, MaJsiblil TEMMNepaTypHbI KO3PPULIMEHT CONPOTUBNEHUS
(TKC). K nx HepocTaTkamMm OTHOCATCS HM3Kas paspeLuatoLlas CriocoOOHOCTb, CPaBHUTENBHO
HEeBbICOKOE conpoTuBneHue (00 AecaTkoB Kom), orpaHuYeHHass BO3MOXHOCTb
NPUMEHEHNSI Ha NEPEMEHHOM Toke, 00YCNOBNEHHAs OCTAaTOYHBbIMU MHAYKTUBHOCTbIO
1 €MKOCTbIO HaMOTKMN.

B 3aBMCUMOCTI OT KOHCTPYKTUBHOMO MCMOJIHEHUSI PpEOCTaTHbIE Npeobpa3oBaTenu
nenatcs Ha npeobpasoBartenu ¢ NoCTynaTenbHbIM 1 BpallaTebHbIM NepeMeLLEHNEM
NnoaBMXHOIo KoHTakTa. lNocnegHue, KpOMe TOro, AeNsaTCs Ha OOHO- U MHOFOOOOPOTHBIE.

KOHCTPYKTMBHO peocTaTHble NpeobpasoBaTenn COCTOAT U3 kapkaca, 06MOTKN 13
M30/IMPOBAHHOro0 NPOBOAA M TOKOCHLEMHOIO KOHTaKTa B BUAE LETKM WK OBUXKKA,
CKOJIb34LLEr0 N0 BUTKaM MpoBoAa, OYULLEHHOIO OT N3ONALNN.

Ana namepeHnsa gaBneHns XnAKOCTU U rasa, Npu U3MepeHun ynpyrux
nedbopmaunini Mmatepuanos: OaBNeHUN, N3rnbosB, CKPYYMBaHUA U T. A., UCNOMb3YOT
TEH30pPEe3NCTOoPbl, B OCHOBE PaboThbl KOTOPLIX NEXUT TeH303pdekT. TeHsoadpPekT —
3TO M3MEHEHWNE aKTMBHOIO CONPOTUBAEHNS NPOBOLHMKOBbLIX U MOAYNPOBOAHUKOBBIX
MatepuasnoB Mpu Nx MexaHn4yeckom gedopmaumu.
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XapakTepucTrKom TeH303ddeKTa CNYyXUT KOIPDULNEHT TEH304YBCTBUTENIBHOCTU,
onpenensieMbli Kak OTHOLUEHVNE WU3MEHEHUS COMPOTUBAEHUS K U3MEHEHUIO OJINHbI
NPOBOOHMKA.

MpyHUMN OEeNCTBUS EMKOCTHbIX NpeobpasoBaTesnieli OCHOBAH Ha M3MEHEHUU
€MKOCTW KOHJEeHcaTopa noj, BO3AENCTBMEM BXOLHON Npeobpasdyemort BennyumHbl. Ha
€MKOCTb KOHAEHCaTopa MOXHO BJIUSTb MU3MEHEHMEM MNOLWAAM NePEKPbITUS MAACTUH,
paccTogHUa MeXAY HUMWU, ANINEKTPUYECKOW MPOHULAEMOCTN BeLecTBa,
HaxopnsLLerocs B 3a3ope Mexay obknagkamMm koHgeHcatopa. Beibop TOro nnm nHoro
M3MEHHAEMOro napamMeTpa 3aBUCUT OT XxapakTepa N3MepPsIeMOomn BEINYMHDI.

EmMKOCTHbIE NpeobpazoBaTeny NCNoNb3yloT A1 USMEPEHUS YITIOBbIX U JIMHENHbIX
nepemMeLLeHN, NIMHENHbBIX PAa3MEPOB, YPOBHS, YCUNUN, BNAXHOCTU, KOHLLEHTpaUMn 1
Ap. KOHCTPYKTUBHO OHM MOTyT ObiTb BbIMOJIHEHBI C MOCKONapanienbHbIMU,
UMINHOPUYECKMMU, LUTLIPEBBIMU 3NEKTPOAAMU, C HAIMYMEM WU OTCYTCTBUEM
OM3IEKTPUKA MeX Ay NnacTuHamu.

M3meputenbHble npeobpasoBatenu, npeobpasyoLime eCTECTBEHHYIO BXOOHYIO
BEJINYNHY B U3MEHEHME NHOYKTUBHOCTW, HA3blBAOTCA MHOYKTUBHbBIMU.

Npeobpa3oBaTenn, npeobpasyloume MNepemMelLeHNe B U3MEHEHUE
B3aMMOUHAYKTUBHOCTU, NMPUHSTO Ha3blBaTb TPAHCHOPMATOPHbLIMU.

MpuHUMN OENCTBUS MarHUTOYMNPYrx NpeobpasoBaTesieil OCHOBaH HA U3MEHEHUN
MarHMTHOM NPOHULLAEMOCTU (MM UHAYKUMKN) PeppoOMarHUTHbIX TeN B 3aBUCUMOCTU
OT BOSHUKAKLLMX B HUX MEXAHNYECKNX HaMNPSXEHNM, 0OYCNOBNEHHbIX BO3OENCTBMEM
Ha deppoOMarHUTHble Tena MexaHUYeCKUX CUN (pacTarmBalowmx, CXUMAIOLLNX,
n3rnbatoLLmx, ckpy4dmaroLLmx). CyLecTByeT 1 06paTHOE SBIEHNE — MarHUTOCTPUKLNS,
NnpM KOTOPOM BHELLUHEE MarHWTHOE MNOoJie Bbi3blBAET MexaHuyeckume gedopmaumnm
deppomMarHMTHOro Tena.

[MpumeHeHne B aBTOMATMKE 3JIEMEHTOB OMTO3/IEKTPOHMKN BbI3BAHO TEM, YTO
OHW obnapalT PSAOM LLEHHbIX MPEUMMYLLECTB MO CPaBHEHUIO C 3N1EMEHTaAMU
aNeKTpuyeckmx uenen. B onTnyeckmx Lensax HOCUTENSMU CUTHANOB ABAAIOTCS
3N1eKTPUYECKN HenTpasibHble GOTOHbLI, KOTOPbIE B CBETOBOM [MOTOKE He
B3aMMOOENCTBYIOT Mexay CoOOl, He CMEeLIMBAIOTCS M He pacCenBaloTCsd, YTO
obecrneymBaeT NPakTUYECKM MNOJHYIO SNEKTPUYECKYIO Pa3BA3KY BXOAHOW U BbIXOOHOM
Lenen, xopoLwee cornacoBaHue Lener C pasnnmyHbIMU BXOOHbBIMU U BbIXOAHbBIMU
COMPOTUBNEHUAMU, OTCYTCTBME OOpPATHOrO BIUSHUSA MPUEMHMKA CUrHanNa Ha ero
VNCTOYHUK.

OnTrnyeckoe n3nyyeHne xapakTepusyeTcs OOMbLIMM YUCIIOM MapameTpoB
(MHTEHCMBHOCTbIO, AJIMHOM BOJHbI, (a30, YaCTOTON, NOAFPU3aLNEN N AP.), KaKObIA
N3 KOTOPbIX MOXHO MCMO/b30BaTb /11 U3MEPEHUS PA3INYHbIX GUINYECKUX BENNYUH:
TemMneparypbl, OABEHUS, FEOMETPUYECKNX Pa3MEPOB, CKOPOCTU, KOHLLEHTpauumu,
coctasa v T. 4. [IpyMMeHeHne onTn4ecKknx MeTo40B n3MepeHna GrUanyecknx BennYnH
Kak napamMeTpoB TEXHONOMMYECKMX MPOLLECCOB UCKI0HAET BAVSIHWE CPeaCcTB U3MEPEHNI
Ha TEXHOJIOMMYECKNIM NPOLLECC, MOBbILIAET TOYHOCTb U3MEPEHUIA.

MpuHUMN OencTBMUS Nbe30danekTpMyecknx npeobpasoBaTesieil OCHOBaH Ha
MCMNONb30BAHUM NPSIMOro 1M o6paTtHOro Nbe3oanekTpuyeckmx adpdektos. Mpamoi
nbe30ad ekt npencraengetr cobol cnocoOOHOCTb HEKOTOPbLIX MaTepuanos
o6pa3oBbIBaTb 3JIeKTpUYeCcKkne 3apsaabl Ha MOBEPXHOCTU MPU MPUSTOXEHUN
MEXaHNYECKOM Harpy3km, oOpaTHbIi — B USMEHEHUM MEXAHUYECKOrO HamnpsKeHus
WU reomMeTpuyeckmx pasmepoB obpasua mMatepuana nop BO3LENCTBUEM
9NEeKTPUYECKOro Nong.

B kayecTBe Mbe303/EKTPUYECKUX MaATEPUANOB MCMNOJb3YIOT OObIYHO
€CTECTBEHHbIV MaTepuan — KBapL, TYPMasnuH, a Takke MCKYCCTBEHHO NONSPU30BaHHYIO
KepaMuKy Ha OCHOBe TUTaHaTta 6apus, TUTaHaTa CBUHLA U LMPKOHATa CBUHLA.

CnepnytoLLyto rpynny n3MepuTenbHbIX Npeobpa3oBaTenieil COCTaBNSIOT TEMIOBbIE
npeobpasoBarenu, NPUHLMMN AENCTBUS KOTOPbIX OCHOBAH Ha UCMOJIb30BAHWUM TEMOBbIX
NMPOLLECCOB (HarpeBa, OXNaxneHus, TernaoodMeHa) U BXOOHOW BEIMYMHON KOTOPbIX
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ABNSeTCa Temnepartypa. TennoBble Npeobpa3oBaTenn LWMPOKO MPUMEHAT Kak
npeobpasoBaTenu He TOJIbKO TEMMEPATYPbI, HO U TaK1X BEJIMYUNH, KaK TEMIOBOM NOTOK,
CKOPOCTb MOTOKA rada WUim XUAKOCTU, PaCX0L, XMMUYECKNIM COCTaB 1 AaBJ/IEHME ra3os,
BI2XHOCTb, YPOBEHb XUOKOCTU U T. M.

TepmoanekTpuyeckmin npeobpasoBaTtenb (Tepmonapa) npeacraBnsaetT coboi
YYBCTBUTENbHbII 3N1IEMEHT, COCTOAWMIA U3 ABYX Pa3HbIX MPOBOAHUKOB WU
NoJslynpPOBOAHUKOB, COEAMHEHHbIX 3NIEKTPUYECKN, U NPE0OPa3YIOLLNIA KOHTPOIMPYEMYIO
TemnepaTtypy B OAC. MpuHUMN OENCTBUS TEPMOINEKTPUYECKOro npeobpas3oBaTens
OCHOB@H Ha NCMOJIb30BaHNM TEPMO3IEKTPOABMXYLLEN CUJbl, BOSHUKAIOLLEN B KOHTYPE
13 ABYX Pa3HOPOOHbIX NPOBOAHMKOB, MeCTa COeAMHEHWS (Cran) KOTOPbIX HarpeTbl 40
pasnuyHbix Temnepatyp. Ecnn k TepMonape noaknoynuTb MUIIMBONILTMETP, TO MO
3HavyeHuio TepmMo3C MOXHO onpepnenatb TemnepaTtypy. YTobbl nony4nTtb
L0OCTOBEpPHbIE pe3ynbTaTbl, HEOOXOAMMO OAWH Chal Tepmonapbl, Ha3biBaeMblil
paboynmM, NOMECTUTb B Cpeny C TeMnepatypoi, noajexaliein M3aMepeHuto, a
TemnepaTtypy Apyrux, Hepabounx (CBOOOAHbIX), CNaeB NOAAEPXMBATb NOCTOAHHON. K
L0OCTOMHCTBAM TepMornap MOXHO OTHECTU BO3MOXHOCTb U3MEPEHUA B GOMbLLIOM
OvanasoHe TemnepaTyp, NPOCTOTY YCTPOMCTBA, HAAEXHOCTb B 3Kcnayatauum. Mx
HefoCTaTKMW — HEeBbICOKAA YYBCTBUTENIbHOCTb, 60nblasgs MHEPUUOHHOCTb,
Heo6X0aMMOCTb NOAAEPXKAHUS MOCTOSIHHOM TeMnepaTypbl CBOOOAHBIX CMaes.

K TennoBbiM npeobpa3oBaTensmM OTHOCHATCSA TakXe TePMOPE3UCTUBHbIE
npeobpasoBartenu, NPUHLMM AENCTBUS KOTOPbIX OCHOBAH Ha CBOMCTBE MPOBOAHNKOB
1 NONYNPOBOAHMKOB U3MEHATb CBOE 3NEKTPUYECKOE CONPOTUBSIEHME NPU USMEHEHUN
TemMneparypsbl.

PaccmoTpeHHble paHee npeobpasoBaTtenu Afs U3MEPEHUs TemrepaTypbl
npeaycMaTpmBaloT HeNnoOCPeACTBEHHbIN KOHTAKT MeXAyY YyBCTBUTESIbHbIM 3/IEMEHTOM
1 U3MepseMbiM 0ObEKTOM NN Cpenon. BepxHuin npenen namepeHus Takmx MeTonoB
OrpaHMyMBaeTCst TEPMUYECKON CTONKOCTBIO MPUMEHSIEMbIX YYBCTBUTESNbHBIX 3/IEMEHTOB
1 coctaengeT okono 2 500 ° C. OgHako nHorga HeobxoaMMo n3mMepuTs 6osee BbICOKME
Temnepartypbl UM HEAOMYCTUM KOHTaKT AaTyMKa CO Cpeaon. B aTux cnyyasax npumeHsiioT
OECKOHTaKTHbIE CPEACTBA N3MEPEHUS — MUPOMETPbI, KOTOPbIE U3MEPSIIOT TEMMNEPATYPY
Mo TeNI0BOMY n3nyyeHunto. OHM n3MepsIoT TeMnepaTypy B AvanasoHe oT 20 go 6 000
° C. B ocHOoBe 6€CKOHTaKTHbIX METO0B U3MEPEHNS TEMMNEPATYP NIEXMUT TEMMNepaTypHas
3aBUCUMMOCTb M3y4eHUs abCoIiOTHO YepHOro Tena, TO eCTb Tena, cnocobHOro
NMOJIHOCTbLIO MOrfowarthb nagawLlee Ha Hero u3nyvyeHne mobol AfINHbBI BOJHBI.

MTaK, Mbl y6eannmcb, HTo KOMMbIOTEP MOXHO CHabaAMTbL CambiMU PA3HOOOPA3HLIMU
opraHamu 4yBCTB, MO3BONSAIOLLMMM €MY MOyYaTb BCIO HEOOXOAMMYIO MHMOPMALMIO
06 o6bekTe ynpaeneHus. CTonb xe pasHoobpaseH BbIGOP YCTPOMCTB, MOCPEACTBOM
KOTOPbIX OH MOXET BO3AENCTBOBATb Ha OOBLEKT ynpaBfeHUsl, Tak Ha3blBAEMbIX
WCMOJIHUTENbHBIX YCTPOMCTB. Kak M gaTtymMku, oHM MOTyT ObiTb MOCTPOEHbLI Ha
MCNONb30BaHUM CaMbIX pasdHbIX GU3NYECKUX NPUHLMMIOB. PaccMoTpuM B KavecTse
npvmepa Nunllb HEKOTOPbIE N3 LUMPOKO MPUMEHSIEMBIX.

OnekTpoMarHnTbl OTHOCATCSH K GONbLIOMY CEMENCTBY 9N1EKTPOMArHUTHBIX
YCTPOWCTB aBTOMATUKW. 10 Ha3HAYEeHWNIO OHU AENATCSA Ha NMPUBOAHbIE, NEpPeEMELLALoLLE
VICTMIOJTHUTESIbHBIE 3NEMEHTbI (BEHTUAU, 3aABUXKU U T.M.), U pacCUYNTbIBAEMbIE Ha
onpefeneHHble 3Ha4YeHUs CUbl U NepeMeLLeHns; yaepxmsanowme, bukcupyoLime
(3amMKkm, CTOMNOpPbLI), PACCYNTLIBAEMbIE HA OMPEAENIEHHYIO CUNy; ChneunanbHble,
NPYMEHAEMbIE B YCKOPUTENSAX 3NEMEHTAPHbIX YaCTULL, 3NEKTPOHHOM onTuke 1 gp. Mo
poay Toka B 0OMOTKE pasnmyatoT 9/1eKTPOMarH!UTbl MOCTOSIHHOIO U MEPEMEHHOM0 TOKOB.
OnekTpoMarHuTbl MOCTOAHHOIO TOKa, B CBOI O4Yepenb, NOApPaA3AensioTCs Ha
HenTpanbHble, paboTa KOTOPbIX HE 3aBUCUT OT MOJIAPHOCTM BXOOHOrO CUrHana, u
NONSPN30BaHHbIE, Y KOTOPbLIX HamMpaBfeHWe MepeMELLEHNs 9Kops Oonpeaensercs
MONSIPHOCTbIO YNPaBASIoLLEro curHana. NpocTenwmnin MarHUT COCTOUT U3 CEPAEUHHMKA,
Ha KOTOPOM pa3melleHa o0OMoTKa, spMa (kopnyca) 1 SKkopst — NOABUXHOIO 3/IEMeHTA.

Ewe ogHMM TUNMYHBIM NpencTaBuUTENIEM 3N1E€KTPOMArHUTHbBIX YCTPOWCTB
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ABTOMATUKKN SBNSETCHA 3NEKTPOMArHMTHOE perne — YCTPOMCTBO, CKaykoobpasHo,
CTyNeH4YaTo U3MEHSIOLLLEE CBOW BbIXOOHbIE MapaMeTpbl MPY ONPEAENEHHbIX 3HAYEHNAX
BXOAHOr0 NapamMeTpa, curHana. B 3aBucrUMOCTM OT Npupoasl GU3nN4eCckom BENNYUHbI,
Ha KOTOPYIO pearnpytoT pene, pasnnyaroT /IEKTPOMArHUTHbIE, akyCTUYeCKMe, ra3osble,
pagvaunoHHble, ONTUYEeCKNe, XuMudyeckne m apyrue suasl pene. o suay
yNpaBnsiowero Toka MoryT ObiTb pefie MOCTOSHHOrO MW MePEeMEeHHOro Toka. B
KOHCTPYKTUBHOM OTHOLUEHUMN 3NEKTPOMArHUTHOE KOHTAKTHOE pefie MOXHO
paccmMartpmBaTth Kak 9N1eKTPOMarHuT, BO34ENCTBYIOLLMIA HA KOHTAKTHYIO CUCTEMY.

B kayecTBe MCNOMHUTESIbHLIX OPraHOB B CUCTEMax ynpasJjieHUs LWUPOKO
NCMNONb3YIOT 3N1EeKTPOMAaLLMHHBIE YCTPONCTBA, NpeAHasHaYeHHble A9 NoBOpoTa ocen
pPas3nMyHOro Poaa BEHTUNEN, 3aABMXKEK, 3AXKMMOB U T.M. DNEKTPOMALUMHHOE YCTPONCTBO,
COCTOSILLIEE N3 INEKTPUYECKOrO ABUraTenst, CUCTEMbI yNPaBAeHNs UM 1 MEXaHNYECKOrO
penykTopa, Ha3blBaeTCs aNeKTpuieckum nprueoaoM. COBPEMEHHbIN 3N1eKTPONpUBoL,
BCerga aBToOMaTtM3nMpOBaHHbIA: Kak Mnpasuiio, BCE MNPOLECCHl, CBA3AHHbLIE C MYCKOM,
OCTaHOBKOW, N3MEHEHMEM CKOPOCTMN, 0OEeCcneymBaloTCsa C NOMOLLbI0O aBToMaTukn. B
OVCKPETHBLIX CUCTEMAX, AN KOTOPbIX HEOOXOAMMbI UMIMYIbCHbIE UCMOMHUTENbHbIE
YCTPOWNCTBA, MPYIMEHSIIOTCS LUAroBble ABUraTesin — 351IeKTPOMEXaHNYECKME YCTPONCTBA,
KOTOpble NPeobpasyoT MMMNYNbCbl TOKA B OVCKPETHOE YrjioBOE WU JIMHENHOe
nepemetleHne. Kaxaoomy MMnynbCy OTBEYaeT NepeMeLLeHne poTtopa ABuratens Ha
OAMH Luar, BefnyYMHa KOTOpPOro onpenensercd GusnyeckKMMmn n KOHCTPYKTUBHBbIMU
0COOEHHOCTSAMM SNEKTPOABUTrATENS, @ TAKKE CXEMOI yNpaBneHus.

[ns cornacoBaHHOM paboTbl BbIYUCIUTENBHOM MaLLVHbI C 0O EKTOM YrpaBneHus
ncnonb3dytotcs LAM v ALT, yxe HaMn pacCMOTPEHHbIE, YCTPOMCTBA KOMMYyTaLMKN
(MexaHn4eckne, 3N1EKTPOHHbIE), YCUIIUTENWN, IMHUN CBA3U U ApYyroe obopynoBaHue.
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3ALAHUS ONY CAMOCTOATENIbHOW PABOTbI.

1. CocTaBbTe JIorm4yeckylo cxemy 6a3bl 3HaHUIA NO TEME IOHUTDI.
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2. Mepeuncnute U3BeCTHbie BaM BHELUHUE YCTPOWACTBA, B KOTOPbIX
npuMmeHsieTcs aHanoro-undposoe wnu uubpo-aHanoroeoe npeobpasosaHue
CUrHasnoB.

3. MNepeuncnute nepudepunitHoe obopypoBaHue, uUcnosib3yemoe
NnepcoHasibHbIM KOMIMbIOTEPOM:

A) TONbKO ANs BBOAA OaHHbIX;

B) TonbKO ANng BbiBOAA OAHHbIX;

B) v anga BBoaa, v Ang BbIBOAA AAHHbIX.

4. Knaccuduumpyiite B BUAEe cxembl TUMbl MOHUTOPOB.

CoBpeMeHHbI ['ymMaHuTapHblii YHUBepcuteT

62



5. Knaccudmuumpyiite B BuAEe cxemMbl TUMNbI MPUHTEPOB.

6. NMepeuncnure, B KaKMX BHELLHUX YCTPOMCTBaAX MOXET NPUCYTCTEOBaTb
cobcTeeHHoe O3Y.

7. Bam HeoGxogumo 3ameHuTb BuH4YecTep B MNK. B Bawlem pacnopskeHuun
HaxoauTcs KOHKpeTHbIi HDD. Mo kakum napameTpam Bbl OyaeTe cpaBHMBaTb
o6a HakonuTens, YToObl peLunTb BONPOC O BO3MOXHOCTU 3aMeHbl 6e3 yxyaLieHus
XapaKTepucTUK KoMmnbioTepa?
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8. MpeanonoXxum, 4YTo y BaC HEOrPaHUYEHHbIA BbIOOP KOMMJIEKTYIOLLUX
napenuii. Kakumn yctpoiictBamm Bbl OCHAcTU/M Obl CBOW MepPCOHasbHbINA
KoMnbloTep?

9. PacnonoxuTte nepeyncsieHHble YCTPOWCTBA B NOPSAKE BO3pacTaHUs UX
CKOpPOCTM 06MeHa C LieHTpaJibHbIM NMPOLLECCOPOM:

- HDD 6e3 6ydepHoli namaTu;

- FDD;

- CTPUMMED;

- 03y.

10. B kakux ycTpoWcTBax MepCOHasIbHOrO KOMMbiOTEepa MPUCYTCTBYET
ornacHoe gJist YesioBeka HanpskeHme?
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TPEHWUHI YMEHUW

3apaHue

BBOOATCHA OaHHbIe O Ha/IM4MK TOBapa Ha cKnage.

PeweHue

KOHKPETHOE COOTBETCTBUE U3 AHHON CUTYyaLMN.

1. Mpumep BbINOMHEHUS YNPaXXHEHUS TPEHUHra Ha ymeHue Nel.

Bbibpate MoHUTOP Ans paboyein ctaHuuu, ¢ koTopor B JIBC npeanpuatus

lMpenBapuTenbHO 3anoNHUTE Ta6nmu,y, nonobpaeB kK KaXXgomMy alroputmy

Ne Anroput™m Konxkpernoe cooTBercTBHE TaHHON
n/i CHUTYAaIMU IPELTOKEHHOMY alro-
putMy

1 2 3

1 | YsacHUT, KaKUMH MOTPEOUTENBCKMMU CBOW- JI0CTaTOYeH MOHOXPOMHBIA MOHH-
CTBaMH JOJDKHO oOnamath BY. M3bicKkaTh 10- TOp ¢ HEOOMBIIMM YKPAHOM.
KyMEHTAIIMI0 C TEXHHYECKUMH XapaKTepH-

CTUKaMH Takux BY.
2 | U3yuurs uHTepdeiicHBIC BO3MOXHOCTH Ba-
mrero [1IK B oTHOIIeHNH nozakmoyenus BY:
- THI CHUCTEMHOW IIHMHBI, HAIMYME CBOOOA-
HBIX THE3[I pacIIpeHus;
- HaJIM4YMe U TUIl CBOOOJHBIX MOPTOB BBO- T cucremHoit mmHbl [1IK: VLB,
J1a-BbIBOJIA U KOHCTPYKIIMIO UX Pa3beMOB;  Ha CUCTEMHOM ILIaTe €CTh CBOOO-
- tun uHtepdeiica B3V, nanuuue cBoOoA- Hbll pazbeM
HBIX Pa3bEeMOB;
- HalMuhe CBOOOIHBIX pa3beMOB AeKTpo- Imeercs Ha BIT cucremuoro Onoka.
MIPOBOJIKH. VYnpasisembie VLB—konTposie-
Onpenenuts Kpyr BY, coBMecTUMBIX 10 MH- pOM
Tepdeticy ¢ Bammm I1K.

3 | BesicHUTH THTIOpa3Mep CBOOOTHBIX MECT ISt
ycraHoBkU BY B cucteMHOM GOJI0Ke.
OcTaBUTh U1 PACCMOTPEHHS TOJIBKO COOT-
BeTcTBYyIOIME BY.

4 | Boiopats BY ¢ nanbonee npusnekarensipiMu  Pabora ¢ IIK kpaTkoBpemeHHas,
JUI Bac 5CTETMYECKUMU U SPrOHOMUUYECKUMH YKa3aHHBIE CBOWCTBA HE MMEIOT
CBOMCTBaMU. IIPAKTHYECKOTr O 3HAYCHUSL.

5 | Ilonobpars k BY xonTpomnep, nozposstoruit  IIpocToil, nemeBblii  KOHTpoiwiep
pearm3oBaTh Bce (PYHKIMOHAbHBIE Bo3MOXK- VLB.

HocTu BY.

6 | BeiOpars ¢upmy-niponsBogurens u pupmy-

MPOJABIIA C XOPOILEH peryTaryei.
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BbINOJIHUTE CAMOCTOSTEJIbHO clieayloLuve 3agaHns:
3apaHue 1

Bbi6pate HDD gnsa MK 6yxrantepuun HeOGO0bLLOW GUPMBI.

3apaHue 2

BbibpaTtb npuHTep ansa MK peknamHoro otaena GpupMsl.

3apaHue 3

BbibpaTb YCTPOICTBO PE3ePBHOr0 KOMMPOBAHUSA OTYETHOCTU (PUPMBbI.

2. MNpumep BbLINONMIHEHUS YNPaXXHEHUS TPEHUHra Ha ymeHune Ne2.
3apaHue

Moakmouuntb K MK MaTPUYHbLIA UrONIbYaTbIN MPUHTEP.
PeweHue

MpepBapuTenbHO 3anonHuUTe Tabnuuy, nogobpasB K KaXAoMy anroputmy

KOHKpPEeTHOEe COOTBETCTBNE U3 OaHHOM cuTyaumn.
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Ne Anroput™ KonkpeTHOE COOTBETCTBUE JAHHOM
n/u CUTYallH NIPEVI0KEHHOMY aJITOPUTMY
1 2

1 | I3yunTh TEXHUUYECKYIO IOKYMEHTa-
uto Ha BY u ero koHTpoep.
VoemuTbcd B HAIMYMUA JHUCKET C
JpaiiBepaMH, COCIUHHUTEIbHBIX Ka-
OeJeid, KpEereXHbIX IEMEHTOB, Kap-
TPUIKEN U T. II.

IlpoBepuTh  KOMIUIEKTALMIO  HPHHTEPA
JCKETOH C JpaiiBepoM, KaOeneM THIa
Centronix, cereBsIM MPOBOIOM, KapTpHJ-
JKEM C KpacsIlen JICHTOH.

2 | U3yunts uHTEpdeHCcHBIE BO3MOXHO-
cru Bawero [IK no anroputmy yme-
Hus Nel.

Wmeercst cBOOOMHBIA pazbeM Napalulelb-
HOTO TTOPTa BBOZA-BEIBOIA.

3 | YcranoButh TpeOyemyro KOHQHUTY-
pauuto B BY u Ha ruiate KoHTpoJLie-
pa C NOMOMIBIO MEPEMBIUEK, Iepe-
KJII04aTesiell ¥ T. I. B COOTBETCTBUM
C JIOKyMeHTanuel 1 HeoOX OMMBIMH
BaM XapaKTEpUCTHKAMH.

4 | Orxmounts 11K ot anektpoceTy.
Ompenenuts MeCTO ycTaHOBKU BY ¢
TOYKH 3PEHHs €ro YCTOWYMBOCTH U
yno0cTBa paboThI C HUM.

Ecnu BY BcrpanBaemoe, yCTaHOBUTH
€ro B CBOOOZIHBINM OTCEK CHCTEMHOrO
0J10Ka U 3aKpEIUTh.

BBITIOMHATE KOH(MHUTYPUPOBAHUE TPUHTE-
pa, TPEeayCMOTPEHHOE €ro JOKYMEHTAl-
el.

Ecnmu BO3MOXKHO, yCTaHaBIMBAEM MPHHTED
Ha OTJENbHOM YCTOMYMBOM CTOJNE, IO-
CKOJIbKY WTONBYATHIA IPUHTEpP IpH paboTe
CO3/aeT BHOpAIMH, BPEOHBIE HE TOJIBKO
JUIs HEro0 ¢aMoro, HO M JJIA JPYTuX YCT-
POWCTB.

5 | [oakmounTh MHPOPMALMOHHBIE Ka-
0enM ¥ IpOBO/ia MTUTAHMUSI.
TIpoBeputh paboty BY B aBTOHOM-
HOM DEXHME, €CIM OH MpEenycMOT-
peH.

Coemunuts IIK u npuntep xabenem Cen-
tronix, ycTaHOBHTb B MPHUHTEP KapTPUIK C
Kpacsieil JIeHTOH, 3ampaBUTh Oymary.
BKJII0OYHTD IPUHTEpP, IPOBEPUTH €r0 B CO-
OTBETCTBHH C MHCTPYKILHEH BO BCEX pe-
KUMaX aBTOHOMHOH paOoTHI.

6 | Bxrounts IIK, 3arpysuts npaiiBep
BY, BHectn HeoOXOIMMEIE M3MEHE-
HUSI B HACTPOMKY OMNEpariOHHOM
CHCTEMBI.

IIporectupoBats BY ¢ nmomorsto
YTWIIUT AUATHOCTHKH.

3arpy3uB JpailBep M yKa3aB OIEpalllOH-
HOM CHCTEeME MapKy MPUHTEpa, TECTHPYEM
€ro, MCIONB3ys JUArHOCTHUYECKYIO IIpO-
rpamMMy.

BbINOIHUTE CAMOCTOSITENIbHO Crieaylowme 3agaHns:

3apaHue 1

MopkntounTb K MK HakonuTenb Ha TMMOKUX MarHUTHbIX OUCKaXx.
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3apaHue 2

MoaknouunTs K MK MOHUTOP.

3apaHue 3

MonkntounTs Kk MK Hakonutens CD-ROM.

3. npumep BbIMOJIHEHNA yNnpa>XHEeHNd TPpeHnHra Ha ymeHue Ne3.

3apaHue

BbinonHuTe OencTema npu otkase MaHMnynaropa “mblb”.

PewweHue

MpenBapuTensHo 3anonHuUTe Tabnuuy, nofaobpaB K Kaxaomy anroputmy

KOHKPETHOE COOTBETCTBME N3 AaHHOW CUTyaLun.

Ne ATOopuTMBI KonkperHoe cooTBeTCTBHE JaHHOMH
n/n CHTYAIMH MPEJIOKEHHOMY alITOPUTMY
1 2 3

1 | IlpussAB Mepbl 10 COXPAHEHUIO HH-
(dopmarmy, mepe3arpy3uTh KOMIIb-

0Tep.

Hcnone3yst KlaBHATYpy, COXPaHUTh HH-
(dopMalMi0 M MPOU3BECTH TPAMOTHYIO
nepe3arpy3ky I1K.

«MpIib» He paboTaer.

2 | Bexmounts IIK u BY.

Tepdh el CHBIM IIUHAM U TIUTAHHIO.

IIpoBepuTh Hamuyue U TNpPaBUIb-
HOCTh mnojxioucHus BY mo uH-

ITpoBepUTh MOAKIIOYEHHE KAOENms «MblI-
OIM» K pasbeMy COOTBETCTBYIOIUIETO
MopTa BBOJIa-BbIBOJIA HA 3aJHEU CTCHKE
CHCTEMHOTO OJIOKa.
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Y6enuTtbcs B IpPaBHWIBHOM I0JIO-
KEHUM NEpEeKJIIoyaTenei, mepeMbl-
4YeK U T. 1., B HaIUYUHU KapTpUA-
e, Oymaru, B OTCyTCTBUHU TIP3
U IIOCTOPOHHMX IPeAMETOB B BY.
[IpoBeputrs BY B aBTOHOMHOM pe-
JKHME.

ITpoBepuTh MONOXKEHUE MEPEKIIIOYATENS
cOOKY MIIH CHU3Y «MBIIIN». [IponsBecTu
YHUCTKY LIAPUKOBOrO y3Ja.

BxirounTs KoMIbIOTEp, YOeAUThCSA
B TpPaBWIBHOW HacTpoiike mapa-
METPOB ONEPALMOHHON CHCTEMBI, B
HaIM4YuU ApaiiBepa BY.
IIporectuposars BY.

ITpoBepuB Bce HEOOXOTUMBIC YCTaHOB-
KH, TECTUPYEM «MBbIIlIb», UCTIOIb3Ys IH-
arHOCTHUYECKYIO IPOrpamMMy.

«MBllIb» HE PAOOTaET.

Ilopknrounte BY k 3aBemomo wmc-
npaBHoMy IIK u mposeputs BY B
pabore.

«MBllIb» HE PaOOTaeT.

3amenuts BY u mpoBepurs ero B
pabore.

Heucnpasnoe BY otmate B pe-
MOHT.

[MomoOpaTh «MbIlIb» ¢ HHTEPGEHCHBIM
pa3beMOM TaKOii e KOHCTPYKIIHH.

BbINOJIHUTE CAMOCTOSTE/NIbHO AECTBUS B CJIeAyIOLMUX CUTYyaLNax:

Curtyauumsa 1

OTkas KnaBumaTypbl.

Cutyauusa 2

OTKas npuHTEpa.
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Curtyauusa 3

OTKa3 HakonNuTens Ha rMOKMX MarHUTHbLIX OUCKaX.
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