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IIpakTnueckas padora Nel

Tema: OnpeneneHue XapakTePUCTUK OJIOKA MUTAHUS W Ha3HAUCHUS BCEX MMCIOIIUXCS B HEM

pacnpenenuTenei MUTaHus

Ienw: VI3yunTh XapaKTEpUCTUKHU OJIOKA MUTAHHUS U OMHUCATh MUMEIOIIHMECS PACTIPEICITUTENN

IIUTaHUA

Oobopyoosanue:. 11K
Ipoepammnoe ovecneuenue. MS Windows XP, Opaysep s Bbixojga B ceTh MHTepHeT,

oducusiii maker MS Office.

ok~ w0 e

Xo00 pabomut

1. O3HaKOMUTBCS C TEOPETUUECKHUMH MOJYJISMU 110 U3Y4EHHIO OJI0Ka MUTaHus 2.
OTpa3uTh B OTYETE CIEIYIOUTYI0 HH(OPMALHIO:

a. Haznauenue BII.

6. ®opm-daxtops! bII

B. [lomymsipapie GUPMBI-TIPOU3BOAUTENIN COBPEMEHHBIX OJIOKOB MUTAHUS
r. [Ipunmun nericreus bI1

BbinmosHUTE 2 KOHTPOJIBHBIX MOAYNs Mo OsiokaM nurtaHus. OTpasuTh pe3yibTaThl B
OT4YeTe

Bocnons3oBaBmmchk caiitom SHIeKC MapkeT, BbIOCpUTE OJOK TUTAHWUS W OIHIIHUTE
Ha3HAYEHHUE er0 XapaKTePUCTUK

(https://market.yandex.ru/catalog/54536?hid=91018&track=menuleaf)

Onummte umeromuecs B bII pacnpeaenurenu nutanus

Hepeﬁm/ITe II0 CCBIJIKE HAa CTpaHHLY KaJbKYJIATOpPa pacdy€Ta MOIIHOCTH 0J10Ka MUTaAHUSA
https://ru.msi.com/power-supply-calculator. Bseaure B 10OjJ€e CTpaHHIBI OCHOBHBIE
MmapaMeTpbl KOMIUICKTYIOIIMX Ballero komibioTepa. [lpoaHanmu3upyite MNOITyYEHHbIN
pe3ynbTar.

3anosHuTe Tabmiry MmotHocTy BIT

Tun xommnbproTepa Pexomenayembiii BIT

CoBpemeHHbIN 0PUCHBIT

CoBpeMEHHBIN IOMAIIHUI

CoBpeMeHHbIN UTPOBOM

KOHTpOJ'ILHLIC BOIIPOCHI:

Kakue ¢pupMbI-Tpon3BOANTENN COBPEMEHHBIX OJIOKOB IMUTaHUS BaM M3BECTHBI?
Kakue Tumnbl 0710K0B MUTaHUS BbI 3HaeTe?

OTnuyuus pa3IMYHBIX TUIIOB OJIOKOB MUTaHUSA?

IIpaBuna ycraHOBKHM OJIOKOB MUTaHUSA?

[TapameTps! 6;10KOB MUTaHUS?
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IIpakTnueckas padora Ne2

Tema: N3yuyeHue BUOB NPOBOAHBIX HHTeP(eiicoB

Ileny: w3yuuTh OpraHuzanuio, paboTy © TOJKIIOYEHHE TOCIEJOBATEIbHBIX U
napajieIbHbIX HHTEp(ercoB

Oobopyoosanue:. 11K

Ilpoepammnoe ovecneuenue. MS Windows XP, Opaysep s Bbixojga B ceTh MHTepHeT,
oducusiii maker MS Office.

Ilopsinok BbINOTHEHNUS 0OTYETA MO NPAKTHYECKOH padoTe

1. O3HaKOMUTBCS ¢ TEOPETUUECKUM MATEPHATIOM TI0 TIPAKTUUYECKOU padoTe.

2. 3anucarh KpaTKuii KOHCTIEKT TEOPETUIECKOH JacTu.

3. BBIOHUTB MpeIoKeHHOE 3aaHue.

4. [IpoieMOHCTPUPOBATh pe3yNbTaThI BBITTOJTHEHU S MIPETI0AKEHHBIX 3a/laHui
MIPENOAABATEINIO.

5. 3anucath BBIBOJBI O IpojesaHHON padoTe. 6. OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI.

Kpartkue Teoperuyeckue U yueOHO-MeTOAUYECKHE MATEPHUAJIbI 110 TeMe
NPAKTHYeCKOH padoThl

Hurepdeiic RS-232C

JIByHanpaBieHHBIM TOCIIENOBATENbHBIN HHTEpdelc. PaHee wucmonp3oBaics s
MOAKIIIOUEHUs: MoZieMa Win Mbiu. Ceifuac — JIsl COEIUHEHHS ¢ HCTOYHUKaMU Oecriepe0oitHOTo
MUTaHUS, UL CBS3U C allapaTHBIMU CPEICTBaAMU pa3pabOTKU BCTPAaWBAEMBIX BBIUMCIUTEIHHBIX
cucreM. COM-mopThl B onepanuonHoi cucreme trma WiNndows 310 nMEHOBaHHbBIC KaHAJbI IS
nepenavyn JaHHbIX.

CrannmapTtHas ckopocTh mnepenauu st RS-232 — 9600 Out/cex, makcumanbHas 115
Ko6ut/c. MakcumanabHOE paccTosIHUE Mepeaadn JaHHbIX — 15 M.

Ousnueckn uHTepdeiic RS-232C, ycranaBnuBaemblii Ha MaTEPUHCKOW  IuiaTe
KOMIIBIOTEPA, COCTOUT U3 KaOEIbHOTO pa3beMa, MUKPOCXEMBI JpaiiBepa JIMHUU U MUKPOCXEMbI
UART. C ee moMoOIIbIO OCYIIECTBIISIETCS YIIpaBiIeHHUE TPeoOpa3oBaHueM JaHHBIX U3 TPUHSITOTO
OT KOMITbIOTEpA MapajuiebHOTro (hopMara B MOCIEeI0BATENbHBIN U HA000POT.

KaGenbHbIt pa3beM CIyXKUT AJS MOJCOSAUHEHUS KaOemns, COeAUHSIONIEr0 KOMITBIOTEp C
KakUM-IIn00 yctpoiictBoM. CTaHIapT MpeanoiaraeT uCIoIb30BaHue Pa3beMOB, UMEIOIINX 9 uiu
25 koHTakTOB (cM. pucyHok 2.1). Ha maTrepuHCKMX MJjaTax, Kak NMpaBUJIO, YCTAaHOBJICHBI JBa
pa3zbeMa C JIeBATbIO KOHTAKTaMHU.
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Pucynox 2.1 — 9- u 25-koHTakTHble pazbeMbl RS-232C



B Ttabmume 2.1 omnmcaHo Ha3HaueHWe KOHTakToB uHTepdeiica RS-232C, a Taxxke

MPUBEJCHBI 0003HAYCHUS COOTBETCTBYIOIIUX CUTHAJIOB B aHTJIMIICKOM HANMCAaHUM U MPHHATHIC
115t 1X 0003HaYeHus ab0peBUATYPHI.

Tabnuua 2.1 — Ha3znauenue BHIBOIOB pazbeMa MOCIEI0BATEIBHOTO MOPTa

9 .. | 25KOHTaKTHBIN
-KOHTaKTHBIN
pazbem Curaan Onucanue Tun BeIBOIA
pasbem
1 .
8 CD (Carrier Detect) Obnapyxenne Bxon
HECYIIEro CUrHasia
2 3 RD (Receive Data) [Ipunumaemslie nanapie | Bxox
3 2 TD (Transmit Data) [TepenaBaembic nanubie | Berxon
4 20 DTR (Data Terminal
l'otoBHOCTE TepMuHana | Beixon
Ready)
5 7 SG (Signal Ground) OOmuit curHat -
6 6 DSR (Data Set Ready) I'0TOBHOCTH TAHHBIX K Bxox
nepeaaye
7 4 RTS (Request To Send) | 3ampoc nepemaun Beixon
8 5 CTS (Clear To Send) FOTOB?OCTB BHEIITHETO Bxox
YCTPONCTBA K TIPHEMY
9 22 RI (Ring Indicator) Wunnkatop BeI30Ba Bxon

Jlst moAkroYeHUsT yCTpoicTB uepe3 untepdeiic RS-232C HeoOxoauMo mpeABapUTEIILHO
OTKJTIOYATh IUTAHUE.

Hutepdeiic Centronics

OnHoHampaBICHHBIM TapayUienbHbI WHTEpdeic. Mcnonb3yercs sl MOIKITIOYEHUS
neyataromux — ycrpouctB.  CentronicCs  CoaepKuT — CelHajibHbIE CHUTHAIbHBIC  JIMHHH,
MpeHa3HaYeHHbIE JJIs OTPEIeNICHUs] COCTOSHUS MOJKITIOYEHHBIX YCTPOUCTB.

CkopocTh mepenayn JaHHBIX MOXKET BapbHpOBaThCs M gocturath 1,2 MoOut/c. JlmmHa
COEJIMHUTEIILHOTO Kabessl He J0JKHA MPEBBIIIATh 3-X METPOB.

Pazvem wunTEepdeiica mmeer 25 KOHTaKTOB (pucyHOK 2.2). Ha3HaueHme KOHTaKTOB
onucaso B Tabmure 2.2.

Pucynok 2.2 — Pa3zbem unTepdeiica Centronics Ha kabere ¥ MaTepUHCKOH muiate
Tabnuua 2.2 — Ha3HaueHne KOHTaKTOB pazbeMma uHTepdeiica Centronics

Konrak | Curman Hasnauenue
T
1 Strobe CurHan CUHXpOHU3AIMK Nepeaayn JaHHbIX. CIyKUT i

06ecnequI/Iﬁ Ol[HOBpeMeHHOCTI/I BOCHpI/IﬂTI/IH HpI/IHI/IMaIOU_II/IM
YCTPOMCTBOM BCeX OWT mepeaaBaeMoro Oaiita. AKTHBHBINA YPOBCHb
— «0»




2 Data bit 0 [epBbIit OUT nperaBacMoro OaiTa
3 Data bit 1
4 Data bit 2
5 Data bit 3
6 Data bit 4
7 Data bit 5
8 Data bit 6
9 Data bit 7
10 Acknowledge | Ummynbc, HOATBEPKAAIOIIMN YCIICIIHBINA IIPUEM TIEPEIaHHOro OaiiTa
(ACK) YCTPOMCTBOM (3ampoc Ha MEPECHUIKY CIEAYIOIIEro OaiTa).
AXTUBHBIN ypoBeHb — «0»
11 Busy YeTpoilcTBO 3aHATO (HE TOTOBO K MPUEMY HH(GOPMAIIHH).
AKTUBHBIN YpOBEHb — «1»
12 Paper End Jlornueckast «1» Ha 3TOM JIMHUK CBUAETEIIbCTBYET O
(PE) HE00XOIMMOCTH 3aIpaBKy B IPUHTEP Oymaru
13 Select (SLCT) | [IpunTep oTKItOUEH. AKTUBHBIN YPOBEHb — «1»
14 Auto Feed WNHcTpykuus npuHTEpY aBTOMATHYECKH POU3BOIUTE MTEPEBOL
CTPOKH M BO3BPAT KapeTKH MPH JTOCTIKEHUN KOHIIA OYEePETHOM
CTOKH. AKTHBHBIA YPOBEHB — «O»
15 Error CBueTenbCcTByeT 00 OMMOKe, BOSHHUKIIEH Mpu paboTe MpUHTEPA
(koHumnack Oymara, ObTa OTKpBITA KPBIIITKA KOXKYXa U T.1I.).
AKTHBHBIN ypoBeHb — «0»
16 Init Nuunmanuzaims npuHTepa (YyCTaHOBKA MapaMeTPOB, UCIIOIh3YEMbIX
110 YMOJIYaHHIO, TIOJATOTOBKA K paboTe). AKTUBHBINA YpOBEHB — «0»
17 Select in Br16op npunTepa. [Ipu akTHBHOM ypOBHE Ha ATOM JTUHUU TPUHTED
(SLCT IN) HE pearupyer Ha CUTHAJIbI, [IOCTYIAIOIIHE 110 APYTUM JIMHUSAM.
AKTHBHBIN ypoBeHb — «0»
18-25 Ground (GND) | 3azemutsttoruii (00IIHii) POBOI

Jost

IO AKJIFOUYCHHU A

ycTpoiicTB  uepe3  uHTepdeiic  Centronics  HeoOXoauMO

IpeaABapUTEIIbHO OTKIOYATh IIMTaAHUC.

Hurepdeiic USB

JIByHanpaBJICHHBIN MOCIIEA0BaTeIbHBIN UHTEepdeiic. [IpenqHasHaueH A MOIKITFOUCHUS
paznmuuHbIX nepudepuiinbix ycrpoiicts k I1K. TTo3Bosser nmpou3Boaute 00MeH nHpopMalmei Ha
Tpex ckopocTsax (crnenuduranus USB 2.0): uuskas ckopocts (Low Speed — LS) — 1,5 Mowut/c;
nosHas ckopocth (Full Speed — FS) — 12 Mo6ut/c; Boicokast ckopocts (High Speed — HS) — 480
Mout/c. B cneruduxannn USB 3.0 — o 4,8 I'out/c.

Jns  moAKimroueHust TNepuepuiHbIX YCTPOIMCTB HCHOJB3YyeTcsl 4-KUIIbHBIN Kalelnb
(pucynok 2.3): 1 — muranue +5 B, 2,3 — curHambHble npoBoga D+ u D-(Butas mapa s
nepenavyu JaHHbIX), 4 — OOIIHil POBO/I.




Pucynok 2.3 — Pazsem unrepdeiica USB

Hutepdeiic USB coenunser mexay coboit xoct (host) u ycrpoiictBa. XoCT HaxoIuTcs
BHyTpu [IK u ynpasisier paGotoii Bcero unrepdeiica. st toro uto6sl k ogHomy nopty USB
MOXHO OBUIO MOJKIIIOYaTh 0OJiee OJHOTO YCTPOMCTBA, MPUMEHSIOTCS KOHIICHTPATOPhI — XaObl
(hub). Takum oOpazom kK oaHOMY KOHTposuiepy ImmHbl USB MOXHO moacoeauHuth g0 127
YCTPOWCTB Yepe3 LENOYKy KOHIICHTPATOPOB.

KopueBoit xab (root hub) HaxomuTcs BHYTpM KOMIIBIOTEpAa M HOJKIIIOYCH
HETIOCPEJICTBEHHO K XOCTY.

B unrepdeiice USB ucnonp3yercsi cnenuaibHbIl TEPMUH "(QYHKIUSA" — 3TO JOTUYECKU
3aKOHUEHHOE YCTPOMCTBO, BBINOJHAOILIEE KaKylo-1100 crenuduueckyro pyHkuuoo. Tomnosorus
untepdeiica USB mo pucynky 2.4 mpejcraBiser coboit Habop u3 7 ypoBHeii (tier): Ha mepsom
YPOBHE HAaXOJUTCS XOCT U KOPHEBOH Xa0, a Ha OCIEHEM — TOJILKO (DYHKITHH.

XocT- Xoct | Vi
0 H
; CHCTCMA 1y opmomon |: =
H xal
!

|®ynxuml| |¢yuKumi| ¥poBeHb 2

|myumvm| | Xa6 | ¥poBéHs 3
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T

I Xa8 I Iwyuuu,ual I XaB I YpoBcHL 4
guooqg H =}
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| YETPOMCTEO
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...................................

Pucynoxk 2.4 — Tononorus USB

VYcerpoiicTBO, B COCTaB KOTOPOTO BXOAUT Xab M OJHA WM HECKOJbKO (YHKIIUH,
Ha3bIBAETCs COCTaBHBIM (Compaund device).

Bce mepenaun gaHHBIX 10 HHTEp(dEHCY HHUIUUPYIOTCS XOCTOM. JlaHHBIC mepenaroTcs B
Bujie naketoB. B unTepdeiice USB ucmob3yeTcss HECKOIBKO Pa3HOBUIHOCTEH MTAKETOB:

- naker-nipu3Hak (token paket) onuceiBaeT THI W HampaBliCHHUE MEPEAavYn JTAHHBIX,
ampec yCTPOWCTBa M MOPSAKOBBI HOMep KoHeuHoi Touku (KT - agpecyemass uwacts USB-
yCTpOICTBa); MakeT-mpu3Haku ObiBatoT Heckonbkux TumoB: IN, OUT, SOF, SETUP;

- naket ¢ qanHbeIMU (data packet) comepkuT nepeaaBaeMbie TaHHBIE,

- naketr cormacoBanus (handshake packet) npemnasHaden mist COOOIIEHHS O
pe3yibTaTax IMEPeChUIKA IaHHBIX; MaKeThl COTACOBAHMS ObIBAIOT HeCKOJNbKUX THMOB: ACK,
NAK, STALL.

Takum o00Opa3oM, Kaaas TpaH3akKIUs COCTOMT u3 Tpex da3: ¢aza mnepemauu
nmakeTarnpu3Haka, asza rnepeiaun JaHHbIX U (ha3za COTIACOBAHMS.

8



st noaxmoueHns yerpoictB Kk USB pazpemy He TpeOyeTcst OTKIIIoUaTh MUTaHUE
KOMIBIOTEPA, HO ISl OTKIIIOYEHHUSI HEKOTOPBIX YCTPOUCTB (Hampumep, (QIIdI-namsTH)
HE00X0IMMO TMOJIb30BAThCS BCTPOSHHOM B ONEpPallMOHHYIO cucTeMy QyHKIuel «bezonacHoe
OTKJTIOYEHHUE», YTOOBI N30€KaTh BBIX0/1a U3 CTPOsI YCTPOICTBA.

3ananus 118 NIpaKTHYeCKOH padoThl

CoctaBuUTh TaONIUIly CPAaBHUTEIFHON XapaKTEPUCTUKN BUIOB HHTEP(EHCOB.

Tabnuma 2.3 — CpaBHeHHE TPOBOAHBIX UHTEP(EICOB

HanmenoBanue Pazbem Hasnauenue CkopocTb Ocobenroctu
IO IKJTFOUCHUS
RS-232C
Centronics
USB
KoHnTpoJibHbIE BOIPOCHI
1 Uem oTnauyaroTcss TOCIEIOBaTEIbHBICE W TMapajuielbHble HMHTepdeiicei? B dem
JOCTOMHCTBA U HEAOCTAaTKU Ka)KJ0ro BUA?
2 CKOJIBKO JTMHHUI UCTIONB3YETCs IS TIepeiadyu COOCTBEHHO JaHHBIX B MHTEpderice
RS232 u ckoabko B uHTEpdeiice Centronics?
3 Hazosute u oxapakrepu3yiite ¢a3bl Tpan3akmuu B naTepdeiice USB?
4 Kakyto ¢pynkmnuio BeimostHsIeT XocT B uHTepdeiice USB?
5 3aueM HE0OXOIUMO OTKIIIOYaTh NMUTAHUE MPU MOACOCAMHEHUU YCTPOICTB yepes

untepdeiicer RS-232 u Centronics?



IIpakTnueckas padora Ne3

Tema: BpIOOp M yCTAHOBKA ONlePATHBHOM NaMATH

IJens: oOnerdenwie y4amuMmcsi OCBOCHHS OCHOBHBIX NPUHIIMIIOB YCTaHOBKU MOIYJIEH
MaMATH Ha CUCTCMHYIO IJIaTy KOMIIBIOTECPa

Oobopyooeanue: 11K

Ipoepammnoe ovecneuenue. MS Windows XP, oducusrii maker MS Office, AIDAG4

Ilopsinok BbINOJTHEHNUS 0OTYETA N0 NPAKTHYECKOH padoTe

1.  O3HaKOMHUTBCS C TEOPETUUECKHM MaTEpUAJIOM 10 MPAaKTUYECKOH padoTe.
2. 3anucarh KpaTKUH KOHCIEKT TEOPETUYECKOI YacTH.
3. BrinmonHuTE IpenioKeHHOE 3a/1aHue.
4, [IpoeMOHCTPUPOBATE  PE3YJIBTATHI  BBITIOJHEHHUS TPEJIOKCHHBIX — 3aaHHMA
MPEnoaBaTeNo.
5. 3anucaTh BBIBOJIBI O TIPOJICIIAHHON padoTe.
6. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.
Kpatkue TeopeTrudeckne u yueOHO-MeTOAUYECKHE MATEPUAJIBI T10 TEMe
NMPaKTH4YeCKOi padoThl
OnepatuBHass mnaMsTh (pucyHok 1) — 310 pabouas obOmacTe M TIporeccopa

KoMIIbIOTepa. B Helt Bo Bpemst pabOThl XpaHSATCS IPOTPAaMMBI U TAaHHBIE, KOTOPBIE COXPAHSIOTCS
B HEH TOJIBKO TPW BKIIOYEHHOM KOMITBIOTEpE MM 10 Hakatusi kKHomku Reset. [Toatomy mepen
BBIKJTFOUCHHEM KOMITBIOTEpa BCE IaHHBIC, MOJBEPTHYTHIE W3MEHEHHSIM BO BpeMs pPadOTH,
HEOOXOMMO COXpaHATh Ha 3allOMUHAIOIIEE YCTPOWCTBO (HAmpuUMep, >KeCTKui nuck). [lpu
HOBOM BKJIFOUECHHHM MUTAHUs COXpaHEHHas HWHGOpMaIMs BHOBb MOXKET OBITh 3arpyxeHa B
aMsTh.

Pucynok 1 - Moaynbs onepatuBHOM naMsTH

[lamsaTh, mnpumeHsieMas Uis BPEMEHHOTO XpaHEHUs WHCTPYKIMA U JaHHBIX B
KOMITBIOTEPHO# cucteme, monyunina HasBanne RAM (Random Access Memory — mamste ¢
MIPOU3BOJILHOM BBIOOPKOI), MOTOMY YTO OOpaleHrue MPOUCXOANUT B JIFOOOM MOMEHT BPEMEHHU K
MIPOU3BOJILHO BBIOpaHHOM stuetike. [TaMsTh 9TOTO Kilacca moapa3/iensieTcss Ha JiBa TUMa — MaMsTh
¢ muaamuueckoit (Dynamic RAM, DRAM) u cratuueckoii (Static RAM, SDRAM) BeI60pKOii.

Tun onepatuBHoii mamsitu. Tum onpesenseT BHyTPEHHIOIO CTPYKTYPY U OCHOBHbBIE
XapaKTePUCTUKH MaMATH. B mepcoHaIbHBIX KOMITBIOTEPAX UCTIOIB3YETCs CIEeAYIOITNE TUITHI
MaMSITH:

SDRAM (Synchronous Dynamic Random Access Memory) - ciHXpoHHast AMHAMHYECKAs

naMsaTb CO CHy‘I&ﬁHBIM JOCTYIIOM. HpCI/IMYH_IeCTBOM, MO0 CpaBHCHUIO C MaMATBIO IMPCABIAYIIHUX
10



MOKOJICHUH, SABISETCS HAJUYME CHHXPOHM3ALUU C CHCTEMHBIM T'€HEPaTOpoOM, YTO MO3BOJISET
KOHTPOJUIEPY MaMATH TOYHO 3HATh BpPeMs TOTOBHOCTH JaHHBIX, Ojaromaps yemy BpeMEHHbBIE
3aJIep KK B MPOIECCe LUKIIOB 0KUJAHUS YMEHBIIAIOTCA, T.K. JAHHBIE MOTYT OBITh JOCTYITHBI BO
BpeMs KaXJOro TakTa TaiiMepa. PaHee mIMpOKO HCIONB30BaNach B KOMIIBIOTEPAX, HO celdac
MIPAKTUYECKH MOJTHOCTHIO BhiTecHeHa DDR, DDR2 u DDR3.

DDR SDRAM (Double Data Rate SDRAM) - cMHXpOHHasl JUHAMHYECKAs MaMSTh CO
CIIyYalHBIM  JIOCTYIIOM M  yJABOCHHOW CKOPOCTBIO Tmepefayd  JaHHbIX. (OCHOBHBIM
npeumymiectsBoMm DDR SDRAM nepen SDRAM sBnsieTcst TO, 9TO 32 OJUH TakT CHCTEMHOTO
reHepaTopa MOXKET OCYHIECTBIISTHCS JIBE OTEpalMi C JaHHBIMH, YTO MPUBOJUT K YBEITMUCHUIO
BJIBOE ITUKOBOM MPOITYCKHOM CIIOCOOHOCTH IIpU pabOTe HA TOH K€ 4acTOTe.

DDR2 SDRAM - noxonenwe mamsta, cienayromee 3a DDR.  Tlpuanun
(GYHKIIMOHUPOBaHUS aHAJIOTHYeH Hucrnob3ytoiemycs B DDR. Otinuune cocToUT B BO3MOKHOCTH
BBIOOpKHU 4-X OUT NaHHBIX 3a oauH TakT (s DDR ocymectBisercs 2-x OuTHas BbIOOpKA), a
TaKke B 0o0Jiee HU3KOM SHEPronoTpeOICHUH MOMAYJEH MMaMsTH, MEHBIIEM TEIUIOBBIICICHUN U
YBEIMYECHUH pabovell YaCTOTHI.

DDR3 SDRAM - crienyromee nmokonenne nocie DDR2 SDRAM, oHa ucmonb3yeT Ty ke
TeXHOJIOTHIO "ynBoeHUs: 4acToThl". OcHOBHBIE oTiHunsi oT DDR2 - crocoOHOCTh paboTaTs Ha
Oosiee BBICOKOM udacToTe, U MeHbllee sHepromnotpebienue. B monymsx DDR3 ucnons3yrores
"kiroun" (OpHEHTHpYIOIIHE Tpopes3u), oTiudammuecs ot "kmouei" DDR2, dro gemaer mx
HecoBMeCcTHMBIME co ctapbivMu ciotamu. DDR3L n LPDDR3 - crammapter mamsitu DDR3 ¢
MOHMKEHHBIM dHepromnoTpednerneM. Hampsokerne murtanus y DDR3L camxeno mo 1.35 B.
Hamnpsbkenne LPDDR3 - 1.2 B. Jlns cpaBHenus, y "oObrunbix" Moayneit DDR3 nanpsokenue
nuTaHus cocrasiser 1.5 B.

DDR4 - cnenyromiee mokosienne momaynei mamstu nocie DDR3. OcHoBHOe oTimume
DDR4 - ynBoeHHass MakcHMMayibHasi CKOPOCTh Tepenayd JaHHbIX - 1o 3,2 I'6ut/c. Taxxke
yBeIMYeHa MaKCHUMallbHas dactoTta (1o 4266 MI'm) u crabunpHOCTh pabotel. Momynu DDR4
UMEIOT YBEIMYEHHOE YHUCIIO KOHTAKTOB, YTO JIENaeT UX HECOBMECTUMBIMH CO CTapbIMU CIOTaMH.
RIMM (RDRAM, Rambus DRAM) - cuHXpOHHas AWHAMHYECKas MaMsATh, pa3paboTaHHAs
kommanueir Rambus. OcHoBHbIMU oTiHumsME 0T DDR-namMsTH SBJISIOTCS YBEITHUYCHUE TAKTOBOM
YaCTOTHI 32 CYET YMEHbILIEHUs Pa3psJHOCTH IIMHBI U OJHOBPEMEHHAs Iiepeiada HOMepa CTPOKU
U croabua suedku npu oOpameHMH K namsatv. llpum uyte OGosbliel NpPOW3BOAMTENBHOCTH
RDRAM o6sbu1a cymectBenHo aopoxe DDR, uto nmpuBeno k mpakTHuecKu MOJIHOMY BHITECHEHHUIO
3TOrO THUIIA TAMATHU C PbIHKA.

IIpu BbIOOpEe THIA NaMATH B MEPBYIO OYepeab CIEAYeT OPUEHTHPOBATHCS HAa BO3MOXKHOCTHU
Ballle MaTEepUHCKOH IJIAThl - COBMECTUMOCTD € PA3IMUYHBIMU MOAYJISIMU HaMSITH.

PazbeM /sl YCTAHOBKM NaMSITH HA MaTePHMHCKON IJIaTe Ha3bIBAeTCH CJIOTOM.
Kaxxnomy Tuny namsitu (DDR, DDR2, DDR3, DDR4) cootBercTByeT cBoit cioT. [Tamste DDR2
MOKHO YCTaHOBHUTBH TOJIBKO B MaTepHUHCKY Iuaty co ciotamu DDR2, DDR3 — co ciotamu
DDR3 u T1.n. MatepuHckue miarhl, nojaiep)xkuparonye crapyro namare (DDR2) yxe He
MIPOU3BOJAT, a MOIEP)KUBAIOLINE caMylo coBpeMeHHYI0 DDR4 ctosiT HeMHOTO fopoxe.

®opM-(pakTop - 3TO CTaHIAPT, ONPEACIAIOMMNA pa3Mepbl MOIYNsS HaMsTH, a TaKke
KOJIMYECTBO M PACIOJIOKEHHE KOHTAKTOB. CyIeCTBYeT HECKOJIBKO (PM3NYECKH HECOBMECTHMBIX
dopm-dpaktopo mnamsaru: SIMM, DIMM, FB-DIMM, SODIMM, MicroDIMM, RIMM,
LRDIMM.
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SIMM (Single in Line Memory Module) - Ha mMoxynsax namsta dpopm-pakropa SIMM
00bryHO pacnonaratorcs 30 uiam 72 KOHTAKTa, MPH 3TOM KaXKIbIi KOHTAKT MMEET BBIXOJ Ha 00e
CTOPOHBI IUIAThI IAMSTH.

DIMM (Dual in Line Memory Module) - moxynu namstu dopm-pakropa DIMM, kak
npaBwio, uMeroT 168, 184, 200 wiu 240 HE3aBUCUMBIX KOHTAKTHBIX IUIOMIAZOK, KOTOPBIC
PacMoJIOKEHBI [0 00€ CTOPOHBI IIJIaThl TAMSITH.

Monynu namsatu cranaapta FB-DIMM npennasnauens! 115 UCHOIB30BaHUS B CEPBEPAX.
MexaHudeck OHM aHaJOrM4yHbl MoxyimssM namsatd  DIMM - 240-pin, HO aGcooTHO
HECOBMECTHMBI C OOBbIUHBIME HeOyhepuzoBanHbIMH MonyimsiMu namsitu DDR2 DIMM u
Registered DDR2 DIMM.

SODIMM (Small Outline Dual In-Line Memory Module) - 6o;iee KOMIIaKTHBIN BapHaHT
DIMM, ucnone3yromiuiics yaiie Bcero B Hoyroykax u Tablet PC. 144-koHTaKTHBIC U
200xoHTakTHBIE MOAYIH Hanbomee nomyasipabie SODIMM, Ho Takke BcTpedarorest 72 u
168KOHTaKTHBIE.

MicroDIMM (Micro Dual In-Line Memory Module) - emie oaun Bapuant DIMM, wacto
ycraHaBiuBaeMblii B cyOHOYTOyKH. [lo pasmepam wmenbme, wem SODIMM u umeer 60
KOHTaKTHBIX IIomanok. MicroDIMM noctymHbl B clieAyromux BapuaHTax: |44-KOHTaKTHas
SDRAM, 172-kourtaktHas DDR u 214-kouraktaas DDR2.

RIMM - dopm-dakrop mist Bcex moxayaein namsati tunia RIMM (RDRAM), umeer 184,
168 nin 242 xoHTaKTA.

LRDIMM-Monynu ycraHaBimMBaioTCs B cepBepax. OHM ocHamaroTcs  Oydepowm,
CHMJKAIOIIMM Harpy3Ky Ha IIMHY MaMSTH.

Dopm-hakmop moodynsa onepamugHoll NAMAMU 00J1)HCEH CO8nA0ams ¢ opmepaxmopom,
nO00epICUBAeMbIM MAMEPUHCKOT NIAMOT 6AUIE20 KOMNbIOMEDPQ.

Mopaynun SIMM wusroraBnuBatorcs 30 winm 72-koHTakTHBIC. [lepBble M3 HUX MEHBIIE 10
pasmepam. 30-u koHTakTHBIE MOy SIMM HCTOJIB30BANKMCh B KOMIIBIOTEPAX C MPOIECCOPAMHU
386 u 486. 72-X KOHTaKTHbIE MOJyIU (PUCYHOK 2) MPUMEHSUIHCH C Tporieccopamu Pentium. B
HacTosilllee BpeMs JaHHbIC MOAYJIM NPAKTUYECKH HE UCIHOJB3YIOTCS B COBPEMEHHBIX
KOMIIBIOTEPHBIX CUCTEMAX.

108,20
107,70

A

(3,38

| |
3.18 25.65
\N J} 25,15
O ‘ O =y

6,35 I_ 10,16
ey -+ | @
. Mitn,
Kowmraxr 1 6,35 127 1,02
-« 95,25 >
PucyHox 2 - 72-X KOHTaKTHbIH MOTyib namsata SIMM
[TosTomy B HOBBIX cucreMax ¢ mnpoueccopamu Pentium /Il ucnons3yrores

168konTakTHBIe MOIYH DIMM (pucynok 3). B Hactostiee Bpems s namstu DIMM SDRAM
nevictBytot cretudukanuu PC100 u PC133, rae nudpsl 0003Hayar0T 4acTOTy CHHXPOHH3AIINY,
IIPU KOTOPOI rapaHTHPOBAHBI pabOTOCIIOCOOHOCTb.
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Pucynox 3 - 168-u xontaktHbl MOgynb namsiTa DIMM ¢ mukpocxemamun SDRAM

B cucremax ¢ mporeccopom Pentium IV mmpoko HCHOIb3yeTcss MOTU(BHUKAIIAS MOTYJIS
DIMM - 184-x xonraktheiii moayis DDR SDRAM (Double Data Rate SDRAM) co
cnernupurarmenr PC2100 wm PC2700, koTopsie paboTaroT Ha 4acToTe MUHBI 60stee 266MI 1.
Monymu DDR SDRAM wumeror Takue e pasmepbl, kak u moayaun DIMM, ommako c
cyuiecTByomuMu pazbemamu DIMM oHM MOJTHOCTBIO HE COBMECTUMBI.

4,00
Bua cnepeau MaKC:
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133,20 = '| "
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Pucynok 4 - 184-x xontaktHbIi Moaynb namsitu DDR SDRAM
HoBo#i  pa3pa®oTkoii mamsITH JUii KOMIIBIOTEPHBIX CHUCTEM  SIBISCTCS TEXHOJIOTHS

Rambus DRAM, koTopsIii UCIIOJIB3YETCs MTPH MPOU3BOACTBE Moaysieii mamsatu RIMM (pucyrok
5). Jlanable MOyl MOTYT paboTath Ha yactoTe 8OOMI 1.
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Pucynox 5 - 184-x xoHTakTHBIN MOAyns TamsaTi RIMM

XapakTepuCTHKH ONEPATUBHON MaMATH

BydepusoBannas (Registered) Hanmnune Ha Momysie MaMsTH CHEIHATBHBIX PETUCTPOB
(6ydepa), KOTOpbIE OTHOCHUTEIHHO OBICTPO COXPAHSIOT TOCTYIUBIIHNE JaHHBICE W CHUXKAIOT
Harpy3Ky Ha CHUCTEMY CHUHXpPOHH3allMu, OCBOOOXJas KOHTposuiep namatu. Hamuuwe Oydepa
MEXTy KOHTPOJUIEPOM U YUTIaMU TIaMSTH MPUBOIUT K 00pa30BaHUIO TOTIOJIHUTEIHLHOMN 3a/IEPIKKH
B OJIMH TaKT TIPH BHITIOJIHEHUH OTIEPAINid, T.€. 00Jee BhICOKAs HAJIEKHOCTh JOCTUTAETCS 32 CUET
HE3HAYUTENIbHOTO MajieHusl ObIcTpoIeHCTBUSA. MOAyNIM MaMATH C PETUCTPAMHU HUMEIOT BBICOKYIO
CTOMMOCTb M HCHOJB3YIOTCS B OCHOBHOM B cepBepax. CreqyeTr uMETh B BHAY, UTO
oydepuzoannas (RDIMM) u nebydepuzorannas (UDIMM) nmamste HECOBMECTUMBI, T.€. HE
MOTYT OJJHOBPEMEHHO MCIOJIb30BaThCS B OJTHOM CUCTEME.

KoanuecTtBo koHTakTOB (0T 144 1o 288) KonanmuecTBO KOHTAaKTHBIX ILIOMIAAOK,
PacroJIO’KEHHBIX Ha Mojayle naMsaTu. KoanuecTBo KOHTaKTOB B CJIOTE JUIsl ONEPATUBHON MaMATH
HAa MAaTEepPUHCKOW IUIaTe JOJHKHO COBMAAATh C KOJIMUYECTBOM KOHTAKTOB Ha Mojuyie. Ciemyer
TaK)ke€ UMETh B BHUJy, YTO MMOMHMO OJMHAKOBOTO KOJIMYECTBA KOHTAKTOB JIOJDKHBI COBIANATh U
"kiroun" (CrienuanbHbIC BBIPE3bl HA MOJIYJIE, PEMATCTBYIOINE HETPABHIIBHON YCTAHOBKE).

KosaunyecTBo MoayJieid B koMiuiekTe. KommuecTBo MOJlyliei mamsiTd, POJAOIIUXCS B
Habope. [ToMuMO OAMHOYHBIX MJIAHOK YAaCTO BCTPEUAIOTCS KOMILJIEKTHI O JIBA, YETHIPE, IIECTh,
BOCEMb MOJyJel C OJMHAKOBBIMU XapaKTEPUCTUKAMH, IMOJOOpPAHHBIX HJs paboThl B Mmape
(nByxkaHampHOM  pexume). lcrmonp3oBaHue BYXKAaHaJbHOTO  PEXHMAa MPUBOIUT K
3HAYUTEIBHOMY YBEIMUYEHHUIO MPOMYCKHON CIOCOOHOCTH, a, CJIENOBATENbHO, K YBEIWYCHHIO
CKOPOCTH paboThl mpuioxkeHud. Creayer OTMETUTh, YTO JaKe JIBa MOJIYJS C OJUHAKOBBIMHU
XapaKTepUCTUKAMHU OJHOTO MPOU3BOIUTENS, MPUOOPETEHHbIE IO OTIAEIbHOCTH, MOTYT HE
paboTaTh B JBYXKaHAJIHHOM PEXHUME, MOITOMY, €CITU Ballla MaTepUHCKas IJiaTa MOJIePKUBAET
JIBYXKaHAJbHBINA PEKUM pabOTHI MAMSATH U JUISI Bac BayKHA OOJIbIIAs CKOPOCTh paOOTHI UTPOBBIX U
rpaduyecKkux TMPHIOKEHHH, CcleayeT oOpaTHUTh BHHMMAaHHME HWMEHHO Ha KOMIUIEKTHI W3
HECKOJIbKUX MOIYIIEH.

KosnuuyectBo pankoB. Pank - o0nacTe mamsTH, cO3/laHHAs HECKOJbKUMHU WU BCEMH
YUIIaMU MOAYJIS TaMSTH U UMerolas mupuHy 64 6uta (72 Outa, ecnu ects nojuepxka ECC, cm.
[Moanepxxka ECC). B 3aBUCMMOCTH OT KOHCTPYKIIUH MOJIYJIb MOXET COAEPKaTh OJUH, JBA WU
yeTbipe paHka. COBpEMEHHBIE CEpBEPHBIE MATEPHUHCKUE IIIaThl WMEIOT OTpPaHUYCHHE Ha
CyMMapHO€ 4YHCJIO pAHKOB TMaMsATH, T.€., HANpUMep, €CId MaKCHUMalbHO MOXET OBbITh

YCTAHOBJICHO BOCCMb PAHKOB U IMOCTABJICHO YCTBHIPC ABYXPAHKOBBIX MOAYJIA, TO B CB06OI[HBIC
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CIIOTBI yX€ HEJb3sl YCTAaHOBUTH JOIOJHUTENbHBIE MOJIYIIH, T.K. 3TO HMPHUBEAET K NPEBBILLIEHUIO
mumuta. [lo 3To#l mpuYMHE OJHOPAHKOBBIE MOJIYJIHM HUMEIOT OoJjiee BBICOKYIO CTOMMOCTb, YeM
JBYX- U YETBIPEXPAHKOBBIE.

KoanyecTBo yunoB ka:xkaoro moayJf (ot 1 10 72) MuxkpocxeMbl MOTYT pacrojiaraTbest
KaK C OJJHOM, TaK U ¢ 00€uX CTOPOH IJIaThl MOJTYJIS.

Hanpsizkenue nutanus Hanpspkenne, HeoOXouMoe U1l TUTaHUS MO ONIEPaTHBHON
namsaTu. Kaxplii MOyab paccuuTaH Ha OIPECIIEHHOE 3HAUYEHUE HAIPSHKEHUs, TIO3TOMY IPU
BbIOOpE cieayer yOemuThCs, UYTO Balla MaTepPHHCKas IJlaTa IMOJJCpPKMBAET HEOO0XOIUMOoe
HaIpsLKEHUE.

3T0 0COOEHHO Ba)KHO, €CJIM BBl XOTUTE T00ABUTH NMaMATh HA KOMIIBIOTEp WM HOYTOYK. B
TaKOM CJlyyae HalpsHKeHHE HOBBIX IUIAHOK JOJDKHO OBITh TaKMM JK€, KaKk M y uMmerouuxcsa. B
MIPOTUBHOM CIIy4ae BO3MO’KHBI MPOOJIEMBI, TaK Kak OOJIBIIMHCTBO MAaTEPUHCKHUX IUIAT HE MOTYT
BBICTABJISITh Pa3HOE HAIPSDKEHUE U1 Pa3HBIX MOJYJIEH.

Ecnu HampspkeHHe BBICTaBUTCSI 1O IUIAaHKE € 0ojiee HU3KUM BOJIBTAXOM, TO APYTUM
MOXXET HE€ XBAaTUTh MUTaHUS M cuctema Oyzaer padoTarh He cTabunbHO. Eciu HampsbkeHue
BBICTaBUTCS M0 IJIaHKE ¢ 00jiee BBHICOKMM BOJIbTAXKOM, TO MaMsTh pacCUYMTaHHasi HA MEHbIIee
HanpsKEHUE MOKET BBIMTH U3 CTPOSI.

Ecnu BbI coOupaere HOBBIII KOMIIBIOTEP, TO 3TO HE TaK BaXHO, HO YTOOBI M30€kaTh
BO3MOXHBIX NMPOOJIEM COBMECTUMOCTH C MATEPHUHCKOM IIaTOM M 3aMEHOM WM pacUuIMpeHueM
naMsTu B OyayIieM, Jydiile BIOUpaTh MIaHKHU CO CTaHAAPTHBIM HAIPSDKEHUEM MMUTaHUS.

Huskonpopuabnas (Low Profile) Moayns mamMsaTu, UMEIOIINI YMEHBIIEHHYIO BBICOTY
[0 CPaBHEHHUIO CO CTaHJAPTHBIM Pa3MEpPOM, MOKET ObITh YCTAHOBJIEH B CEPBEPHBIX KOpITycax
HEeOOJIBIION BBICOTHI.

O6bem oanoro moayJs (ot 0.03125 no 128.0 I'6) CymmapHbIii 00beM MaMSATH CUCTEMBI
PacCcUUTHIBACTCS IMyTEM CJIOKEHUSI 00BEMOB MMaMATH YCTAHOBJIEHHBIX MOJYJIEH.

st Oro/pkeTHOTO  O(UCHOTO  KOMIBIOTEpa, MPEIHA3HAYCHHOTOo JUisi paboThl ¢
JOKYMEHTaMH W BBIXOJIa B MHTEPHET, OyneT gocrarouHo 2 ['urabaiita (I'0) mamsTu.

Jis  MyabTUMEIUWHOTO KOMIIbIOTEpPA, KOTOPBIM MOXHO OyIeT HCIoiIb30BaTh IS
MIPOCMOTpa BUJIEO B BHICOKOM KadecTBE U HETPeOOBATENbHBIX UT'P, BIOJIHE XBATUT 4 ['0 maMsTu.

Jli1g npoeccnoHaIbHOTO WIIM UTPOBOTO KOMITbIOTEpa HeoOxoaumMo 8 I'6 mamsTu.

Jlyis o4eHb MOIIHOTO MPO(PECCUOHAIBHOTO HIIM UI'POBOIO KOMIIBIOTEpA >KEIaTeabHO
ycTaHoBUTh 16 I'0 onepaTuBHON maMsITH.

bonpmmii 00beM MaMATH MOXKET MOHAJAOOUTHCS TOJIBKO MJIsi OYeHb TPeOOBaTENbHBIX
npodeccroHANBHBIX IPOrPaMM U OOBIYHBIM I0JIB30BATENSAM HE HYXKEH.

Ecnu BBl pemmmiy yBenmu4uTh 00bEM MaMSATH Ha CTApOM KOMIIBIOTEPE, TO YUYTHTE, YTO
32paspsiaubie Bepcur Windows ve moanepskuBaiotr 6osiee 3 I'6 oneparuBHoit mamsatu. To ecTb,
ecnu Bbl yctaHoBuTe 4 ['0 omepaTHBHOW MaMmsTH, TO ONEpalioOHHAs cucTeMa OylneT BUAETh U
UCIOJb30BaTh TONIbKO 3 I'6.

Yro kacaercs 64-paspsaHbix Bepcuit WINdOws, To OHHM CMOTYT HCIOJb30BaTh BCIO
YCTAHOBJIEHHYIO MaMsATh, HO €CJIM y BaC CTapblii KOMIIBIOTEP WM €CTh CTApbId NPUHTEP, TO HA
HUX MOKET HE OKa3aThCs IpalBEpOB IO ITH ONEpallMOHHBbIE CUCTEMBI. B TakoM ciydae, nepen
MOKYIKOW MaMsTH, ycTaHOBHTEe 64-X paspsaHyro Bepcuto WINdOWS u mpoBepbTe BCe JH y Bac
pabotaer. Tak ke peKOMEHIyeTCs 3arisiHyTh Ha CalT MPOM3BOIUTENS MAaTEPUHCKOW IIATHI U
MIOCMOTPETh KaKoi 00beM Moylelt 1 001l 00beM MaMsATH OHA TOJIEPKUBAECT.
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VYuarute emre, yTo 64-paspsiHbIe ONEPAMOHHBIE CUCTEMBI PACXOIyIOT B 2 pa3za OoJjblie
namsta, Hanpumep Windows 7 x64 moja cBou Hyxibl 3a0upaet okosio 800 Mo6. [Tostomy 2 I'0
NaMSATH JUIs TAKOW CHCTEMBI OyZIeT MaJjioBaro, )KenarenbHo He MeHee 4 [°0.

[MpakTrka MOKa3bIBACT, YTO COBPEMEHHBIC omepannonHsie cuctembl Windows 7,8,10
MOJIHOCTBIO PAcKpBIBAlOTCS Mpu 00beMme namsatu 8 1'6. Crucrema cTaHOBUTCS 00JIee OT3BIBUMBOM,
IpOrpamMMbl ObICTpPEE OTKPBIBAIOTCS, a B UTPaxX MCUYE3aI0T PHIBKU ((PpHU3bI).

Monnep:kka ECC Ilommepxka Error Checking and Correction - anropurma,
MO3BOJIAIOIIETO HE TOJILKO BBISBIISITh, HO U UCIPABIATH ClydyalHble OMIMOKH (HE 00jee OHOTO
Outa B OaliTe), BOSHHKAIOIINE B mporiecce nepenaun nanueix. Texnonoruto ECC moanepkuBarot
HEKOTOpbIE MATEPUHCKUE IUIATHI 111 paOOUYMX CTaHLUN U IPAKTUYECKU BCE cepBepHble. Moaynu
namsta ¢ ECC umMeror 601ee BBICOKYIO CTOUMOCTB, YeM HeE TIOJICPKUBAIOIINE STOT AITOPUTM.

Monnep:xkka XMP. XMP (Extreme Memory Profile wmn skcrpemanbHble MpoQuin
namsAtM) — Ha0Op MJAaHHBIX O JOCTYHOHBIX JUIsI MOJAYJs MNaMsITH TallMUHrax, 4acroTax,
HANpsDKCHUSX, KoTopele cumThiBaioTcss BIOS kommerotrepa Bo Bpemst 3arpy3kd. Jlist
MIOJIHOIICHHOT'O MCIOJIb30BaHUS JaHHOW TE€XHOJIOTMM MAaTEpUHCKas IUlaTa TakkKe JIOJDKHA UMETh
noanepxxkky XMP.

IIponyckHast CHOCOOHOCTL MOAYJAS NAMATH - KOJMYECTBO II€PEAABAEMON HWIIU
nostydyaeMoil nH(popMaluu 3a OJIHY CEKYHy. 3HAUeHHE JaHHOTO MapaMeTpa HalpsIMyIO 3aBUCUT
OT TAaKTOBOI YaCTOTHI MaMSTH M PACCUUTHIBAETCS] YMHOKEHHEM TaKTOBOM YacCTOThHI Ha IIUPHUHY
muHbL. Yem BbllIE MPOIMyCKHAs CIOCOOHOCTh, T€M ObICTpee paboTaeT mamsATh U TEM BBILIE
CTOMMOCTb MOZYJS (IIPH COBIAJICHUH OCTAJIbHBIX XapaKTEPUCTHUK).

TaxkToBass yacrora. MakcumanbHasg 4YacToTa CHUCTEMHOTO T€Heparopa, MO KOTOPOM
CUHXPOHU3UPYIOTCS MPOIECCHl MprueMa U nepenadyn gaHabix. Jns namaru tuna DDR, DDR2 u
DDR3 yka3biBaeTcsi yIBOGHHOE 3HaUE€HUE TAKTOBOW YaCTOTHI, T.K. 32 OJUH TAKT MPOU3BOAUTCS
JIBE OTepalluy ¢ JaHHBIMH. UeM BbIlle TaKTOBasl 4acTOTa, TEM OOJIbIlIEe ONEpaliii COBEPIIACTCS B
eAMHUILY BPEMEHH, YTO TIO3BOJISIET O0Jiee CTAOMIBLHO U OBICTPO PabOTaTh KOMITBIOTEPHBIM UTPaM
U JpYruM npuiioxeHus M. [Ipu mpounx oAMHAKOBBIX XapaKTEPUCTHKAX MaMsTh ¢ 00jiee BBICOKOI
TaKTOBOM 4acCTOTOM UMeeT 00Jiee BBICOKYIO CTOUMOCTb.

YactoTa oka3biBaeT HambOoJbllee 3HaAU€HHUE HAa CKOPOCTh padboTel mamsaTH. Ho mepen ee
MOKYNKOM HEOOXOAUMO YOEIUThCS, YTO IPOLECCOP U MAaTepUHCKAs I1aTa TakyKe MOIIePKUBAIOT
HE0OX0IMMYI0 4acTOTy. B mpoTuBHOM citydae peanbHasi 4acToTa pabOThI MaMsATH OyAeT HUXKE U
BBI MIPOCTO MEPEIIATUTE 32 TO, YTO HE OYJET UCIOIb30BATHCS.

Henoporue MatepuHckue MIaThl MOJIEPKUBAIOT 00Jee HU3KYI0 MAKCUMAIbHYIO YacTOTY
namstu, 6mmke k 2000 Merarepr; (MI'1r). MarepuHckue miaaThl CPeIHEr0 M BBICOKOTO Kiacca
MOTYT MOJICPKUBATH MaMATh ¢ 60Jiee BEICOKON YacToToM, Ommke k 3000 MI .

A BOT c mpoueccopaMu Jeiao o0cTouT uHadve. JlemeBble MPOIEcCOpbl A OPUCHBIX
KOMIIBIOTEPOB ToaepkuBatoT nmaMmaTh DDR3 ¢ wactotoii 1333 MI'n. Ilporeccopsl cpemnero
knacca mojaaepxkuBatoT namiate DDR3 go 1600 MI'n. bonee mormHble Mpoieccopbl MOTYT
noanepkuBath namsate DDR3 1o 1866 MI'm.

Cambie coBpemenHbie nporieccopsl Intel 6-ro mokonenus noanepxuBarot namsate DDR4
¢ vacroroi 2133 MI'u. Ilpu 3T0M B UX MOJEIBHOM PSAY €CTh HE TOJIBKO MOIIHBIE JOPOTHE
MIPOLIECCOPBI, HO U MPOLIECCOPBI CPEAHEro M OIOKETHOTO Kiacca. Takum oOpa3oM, Bbl MOXKETE
coOpaTh KOMIBIOTEP Ha CaMOM COBpPEMEHHOH IuIaThopMe C HEJOPOTHMM IPOLECCOpOM 6-To
nokoJieHus u mamsteio DDR4, a B OyaylieM NOMEHATh MPOIECCOp M MOMYYUTh BBICOUYANIIYIO
IIPOU3BOIUTENBHOCTD.

16



Kakyto yactoTy mamsiTH MOJIEPKMBAET TOT WM HHOM MPOLIECCOP MOXKHO Y3HATh Ha
caiTax MpoOU3BOAUTENEH

TaiMHUHIH. TanMuaramMu Ha3BIBAIOTCS 3aJICPKKHU MEXIY olepanusIMu
YTCHHSI/3aITUCH/KOTTUPOBAHUSL JaHHBIX B oOmnepatuBHOW mamsaTH. COOTBETCTBEHHO YE€M OTH
3aJep)KKM MeEHbIe, TeM Jydme. Ho TaiMUHTM OKa3pIBalOT Topa3Zi0 MEHbIIES BIHMSIHUAE Ha
CKOpOCTB PabOTHI TAMSTH, YEM €€ 4acTOTa.

OCHOBHBIX TaMHUHTOB, KOTOPBIC YKA3bIBAIOTCS B XapaKTEPUCTHKAX MOIYJICH IMaMsITH
Bcero 4. CL

CAS Latency, CAS - 3T0 KOJMYECTBO TaKTOB OT MOMEHTa 3ampoca JAHHBIX 10 UX

CUMTHIBAHUS ¢ MOAYJ namsaTH. OfHA W3 BOKHEHIINX XapaKTEPUCTUK MOJYJIS TMaMSITH,

ompenensromas ee opictpoaeiicteue. YUem menpire 3Hauenne CL, Tem OpicTpee paboTaer

MaMSITh.
tRAS

Activate to Precharge Delay - mMuHMMaabHOEC KOJHMYECTBO IHUKIOB MEKIY KOMaHIOMH

aktuBaiu (RAS) u xomannoi noazapsaku (Precharge) mmm 3akpeiTHsI OHOTO W TOTO

Ke OaHKa MaMsITH.
tRCD

RAS to CAS Delay - 3anepxka Mexy CHTHAJIAMH, ONPEACISAIONINMHU aIpeC CTPOKH H

azpec croioia.
tRP

Row Precharge Delay - mapamerp, ompenensiomnimii BpeMst MOBTOPHOM BBIAAYH (IIEPUOT

HaKOIUICHMsI 3apsja, nmomazapsan) curHaiga RAS, T.e. BpeMs, depe3 KOTOpoe KOHTPOJUIEp

namsTu OyAeT crnocoOeH CHOBA BbIJIaTh CUTHAI MHULIMATU3AIUH aJipeca CTPOKH.

PesxxuMbl padoThI NAMATH.

OnepatuBHasg MaMsITh MOXKET pabOTaTh B HECKOJIBKHX PEKHMMax, €CIM KOHEYHO TaKue
PEKUMBI TIOJACPKUBAIOTCA MATEPUHCKOM IUIATOW. DTO OJHOKAHAIBHBIM, JIBYXKaHAJIbHBIN,
TPEXKAaHAJIBHBIM M Jla)Ke YeThIpEXKaHAJIbHBIM pexkumbl. [losTOMy mpu BbIOOpE OlNEepaTHMBHON
MaMsATH CTOUT OOpaTUTh BHHMaHUE M Ha 3TOT mapameTp Mojyieil. TeopeTHdyecku CKOPOCTh
paboThl MOACHCTEMBI MaMSITH TPU JABYXKAaHAJIBHOM pEKHUME YyBEIUYMBAeTcs B 2 pasa,
TPEXKaHAJIBLHOM — B 3 pa3a COOTBETCTBEHHO U T.J., HO HA IPAKTHUKE MPU ABYXKAHAIBHOM PEKHUME
MIPUPOCT NMPOU3BOAUTEIHHOCTH B OTJIMYKE OT OJHOKaHaIbHOTO coctaisieT 10-70%. PaccmoTpum
oApoOHEe THUITBI PEKUMOB:

« Single chanell mode (ogHOKaHANBHBIA WIH AaCHMMETPUYHBIA) — OSTOT PEXHM
BKJIIOUAETCS, KOTJIa B CHCTEME YCTAHOBJEH TOJBKO OJMH MOJYJAb MaMSTH WA BCE
MOYNIM OTJIMYAIOTCA JpYyr OT JApyra mo o0beMy NamsaTH, 4YacToTe padOThl WU
MIPOU3BOJIUTENIO. 37€Ch HEBAXHO, B KAaKHE pa3beMbl U KaKYyIO0 MaMSATh yCTaHABINBATh.
Bes mamsate Oymer paboTarh CO CKOPOCTBIO CaMOil MEUIEHHOW W3 YCTaHOBJICHHOMU
MaMsTH.

« Dual Mode (nByxkaHaIbHBIH WIM CHMMETPHYHBIA) — B KaXIOM KaHaie
yYCTaHABIUBACTCS OJMHAKOBBHIH 00bEM OMNEpaTUBHOW mMaMsITH (MU TEOPETUUYECKU
MIPOUCXOUT YIBOGHHUE MAKCHUMAIIbHOW CKOPOCTH Tepeaun AaHHbBIX). B 1ByXkaHamsHOM
peXKUMe MOAYIU MaMATH pabOTarOT MOMApHO 1-blii ¢ 3-UM U 2-0¥ C 4-bIM.

« Triple Mode (TpexkaHalbHBIH) — B KaXIOM U3 TPeX KaHAJIOB YCTaHABIMBACTCS
OJINHAKOBBI 00BEM OMepaTHBHON mNamsATH. Moaynu moAOUparoTCcsl MO CKOPOCTH U
o0wvemy. [l BKITIOYEHHS 3TOTO PEKUMa MOJYIU JIOJDKHBI OBITh YCTaHOBIEHBI B 1, 3 u
Smmu 2, 4 m 6 crnotel. Ha mpakTuke, KCTaTd TOBOPS, TaKOW pPEXUM HE BCeraa
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OKa3bIBAETCSl IPOM3BOJUTEIBHEE JBYXKAHAJIIBHOIO, @ MHOTJA Ja)K€ U IIPOUTPHIBAET EMY B
CKOPOCTH Mepeaayu JaHHbIX.

« Flex Mode (ruGkuii) — MO3BOJIIET YBEIMYUTH MPOU3BOAUTEIBLHOCTh ONEPATUBHON
NaMATH MPU YCTAaHOBKE JIBYX MOJYJEH pa3NIu4HOro 00beMa, HO OJAMHAKOBBIX IO YacTOTE
pabotel. Kak M B [ByXKaHaJIbHOM pEXHME IUJIaThl NaMSITH YCTaHABIMBAIOTCA B
OJIHOMMEHHBIE Pa3bEMbI PA3HbIX KaHAJIOB.

YcranoBka MmoayJieil naMATH
[Ipu ycTaHOBKE M yJaNeHUH MAMSATH BO3MOKHBI CIICAYIOIINE TPOOIEMBI:

T HAaKOIUJICHHE IEKTPOCTATUYECKUX 3apsI0B;
T MOBPEKJICHHE BHIBOJIOB MUKPOCXEM;
T HEeINpaBWIbHAs yCTAHOBKA MOJYJIEH;

UToObl NpefoTBpaTUTh HAKOIUIEHHWE DSJIEKTPOCTATUUECKUX 3apsAJoB IPH YCTaHOBKE
MHKPOCXEM TMaMsITH, HE HaJECBalTEe OJIEKIY U3 CHHTETUYECKUX TKaHEW WM O0yBb Ha KOXKaHOU
MOJIOIIBE. YaJUTe BCE HAKOIUIEHHbIE CTATUCTHYECKUE 3apsi/ibl, MPUKOCHYBIIUCH K KOPIIyCY
CHUCTEMBI JI0 Havdayia pabOThI, WX HAJCHBTE CIIEIIUATBHBIN Opacier.

Kaxngas mukpocxema (WM  MOAYNb) TMaMATH  JOJDKHA  OBITh  yCTaHOBJIEHA
COOTBETCTBYIOIIUM oOpa3oM. Ha oHOM KOHIIE MUKPOCXEMBbI UMEETCSI MAPKUPOBKA. DTO MOXKET
ObITh BBIPE3, Kpyrjioe YriayOjeHue Wi U TO U JApyroe. I'HE310 MUKPOCXEMBI MOXET HMETh
COOTBETCTBYIOIYIO MapKHUpOBKY. OpueHTaus BeIpe3a yKa3bIBaeT MOJIOKEHHE MEPBOTO BhIBOJA
MHUKPOCXEMBI.

YcranoBka moayJeit DIMM

Mukpocxembl DIMM umeroT mo kpasiM KITIFOUH-BBIPE3bl, KOTOPhIE CMEIIECHBI OT IIEHTpa
TaK, YTOOBI MUKPOCXEMBbI MOTJIU OBITh OJJHO3HAYHO OPUEHTHPOBAHBI.

a. BrikimiounTe nutanue KOMIbIOTEPA U OTCOEANHUTE CETEBOM IIHYP.
b. YcTaHOBUTE MOY/b B THE3/I0 B BEPTUKAIBHOM TOJI0XKEHUH.
C. HanaBute Ha BepxHee peOpo MOIyNs HamsTH, Tak, YTOObl OH

IUIOTHO BOIIEJ B THE3J0 M COMKHYJHWCH 3alleiKd, (PUKCHUPYIOIIME MOIY/Ib B
raesne. 3amenku DIMM Haxomsrcst B mpuXaToM COCTOSIHUHM, KOTJa MOJIYJIb
BCTaBJICH B CJIOT, U OTKMHYTHI B CTOPOHBI, KOT/1a MOJIYJIb BEIHYT (PUCYHOK 6)

Mogyme DIMM

Puxcaroprr Mogyra DIMM

Tresgo mogyaa navmry DIMM

Pucynox 6 - YcranoBka moyns namsitu DIMM

st Toro, uroObl u3Bieyb MOayTb DIMM u3 cnota, Hy>)KHO OTXaTh 3alleNKH HapyXy (1
BHU3), U MOJYJIb BHITAJIKUBACTCS U3 CIIOTA.
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Ecnu Momynbs HE MPOCKANb3BIBACT JIETKO B Pa3beM U 3aTeM He (PUKCHUPYETCS Ha CBOEM
MECTE, 3HaYUT, OH HEIPaBUJIbHO OPUEHTHUPOBAHUHU HE BBIPOBHEH. Ecii K MOAYIIO IPUIIOKUTH
3HAUUTENIbHBIE YCUIIUS, MOKHO CJIOMaTh MOJyJb MU pazbeM. Eciiu cioMaHbl 3aKUMBI pa3bema,
naMATh He OyJeT yCTaHOBJIEHA HA CBOEM MeECTe. B 3TOM ciydae BO3MOXKHBI COOH MaMsITH.

IIpakTnyeckasi 4acTh
3apanme 1. Ha npumepax 03HaKOMBTECh C KOMIIOHEHTAMU ONIEPATUBHOM MaMSITH:

«Onepamusnas namsame 4Gb PC3-10600 1333MHz DDR3 DIMM»

«  4Gb - 00beM MOays TaMATH

« PC3 - 10600 — makcuManbHas MPOMYCKHAs CIOCOOHOCTh MaMSATH (TTMKOBBIH
00BbEeM JaHHBIX, KOTOPBIM OIEpaTHUBHAs IMaMsATh MOXKET 32 CEKyHIy OOMEHHBATHCS C
npoueccopom). B nanHoM ciydae ona paBHa 10667 M6/cexk.

«  1333MHz — takToBas yacToTa MaMAITH

«  DDR3 - nokonenue mamsTH

«  DIMM- dpopm dakrop moayns O3Y

Kingston/PC2-9600/DDR3(DIMM)/2Gb/1200MHz, 20e:
«  Kingston — npou3sBoauTens;
« PC2-9600 — nHa3zBanme MOy M €T0 TPOITYCKHASI CIOCOOHOCTB;
+  DDR3(DIMM) — tum namstu (GpopmM-(pakTop B KOTOPOM BBIITOJIHEH MOIYJIb);
+  2Gb — oObem Moy,
«  1200MHz — sddexTuBnas yacrora, 1200 MI11.

3ananme 2. [IpoBecTn TecTupoBaHue onepaTUBHOW mamsATh ¢ momombio AIDA 64 (umu
UCII0JB30BaB Apyryio yruiauty CPU-2Z)

HaszBanue O6bem Tun Tun CkopocTb OYyHKIMU MOIYJISl TAMSITH
MOYJIS MOyJst namsT{ namsT{

3aganue 3. OnuiuTe KPUTEPUH BHIOOPA ONEpaTUBHOM MaMaTh (7 OCHOBHBIX)

3aganue 4. OnuiuuTe YCTAHOBKY OIIEPATUBHOM MMaMATU

KoHTpoJsbHbIE BONIPOCHI:

UTto Takoe onepaTUBHAs NaMATh?

Tursl oniepaTUBHON NaMATH

®opm-pakroper O3Y

Kakoif 06beM mamsaTH MOXKHO MOPEKOMEHA0BATh IS pa3HbIX TUIoB [1K?

M wbdh e
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IIpakTnueckas padora Ned
Tema: U3yyeHue yCTpoOHCTBA U
XapaKTEePUCTHK KeCTKUX AUCKOB []enb: N3y4nTh YCTPOUCTBO, paboTy
Y XapaKTEPUCTUKH JKECTKUX JAUCKOB.
Oobopyoosanue:. 11K
Ipoepammnoe ovbecneuenue. MS Windows XP, oducusriii naker MS Office, HD Tune Pro

KparTkue Teopernueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 110 TeMe
NPaKTHYeCKOi padoThI

Nudopmanns Ha )KECTKUX JUCKAX 3alMMCHIBACTCS HA MATHUTHBIN CJIOW TUCKA, CIICTTAHHOTO
U3 YKECTKOTO Marepuaia, yalile BCero amoMuHus (u3-3a storo u HasBanue Hard disk). B
KOpIyC€ M3 IPECCOBAHHOIO aTIOMUHUS OOBEIMHEHBl TAaKUE AJIEMEHTBI KECTKOTO JMCKa Kak
YIOPaBISOIUN JBUTAaTEIb, HOCUTENIb HH(OpPMaUMU (IUCKH), TOJOBKU 3alMCH/CUUTHIBAHUS U
AIIEKTPOHHUKA.

brnarogaps MoOCTOSHHOMY BpallleHHIO NpPU KaXIOM OOpalleHMHM pa3roHa JUCKOB HE
MPOUCXOUT. BbricTpoe BpallleHne AMCKOB MPEAINOaraeT, YTO YCTPOMCTBO YCTaHOBJIEHO TOJBKO
BEPTUKAIbHO WJIM TOPU3OHTAIBHO. MOTYT I KECTKHE AUCKH paboTaTh «BHHU3 TOJIOBOII»,
3aBUCHUT OT KOHKPETHOM MOJENU U JOJDKHO OBITh OMHMCAHO B JOKYMEHTAIMu. B COMHUTENbHBIX
Cllydasix cTaparoTcsi u30eratpb moJo0HOro nosoxeHus. XKecTkue AUCKH Beeraa IOJKHBI HaJeKHO
ycraHaBnuBatbes B kopnyce [IK 1 He pacnionaratscsi o1 KOCbIM YIJIOM.

CrpykTypa OJIOKOB U crmoco0 pa3MeIleHuss UX Ha HOCHUTeNle Ha3blBaeTcCs JIOTHYeCKOU
opranuzanueil nHpopmanuu. OHa JNODKHA oOecreynBaTh MUHHUMAJIbHOE BpeMs JOCTyHa IpH
3aJJaHHBIX KOHCTPYKTHUBHBIX OTpaHUYEHUSX, YIAOOCTBO JOCTyIma €O CTOPOHBI MpPOTpamMm
MOJIb30BATENsl; BBICOKYIO JIOCTOBEPHOCTh XpaHEHUs HHpopmanuu. Jlornyeckas opraHu3anus
nH(OpPMAaLIUK TECHO CBA3aHA C KOHCTPYKTUBHBIMH OCOOEHHOCTSMU HAKOTIUTEIIS.

7 kl )

Hudencrbil  mapxep

PI/ICYHOK 1- KOHCTI)YKI_II/IH " JIOTHUYCCKAsA OpraHu3alsa BUHUCCTCpa

JUis Kaxa0i MOBEPXHOCTH JUCKOB TMpeAycMOTpeHa OJHa MarHutHas royiopka (MI).
Ilepememienue Bcex MI' Bronb paaumyca OCYLIECTBISETCS OJHOBPEMEHHO C IMOMOILBIO
nosunuoHepa (II) (pucynox 1). Takum oOpa3oMm, OJHOBPEMEHHO JOCTyNHa HWH(popManus,
HaxoJsllascsd Ha Pa3IMYHBIX TMOBEPXHOCTAX IUCKOB IAKeTa, HO HAa OJIMHAKOBBIX pajuycax.
MarHuTHble OTIIEYAaTKH, OCTABJIEHHbIE Ha MOBEPXHOCTH JUCKA MPU HEU3MEHHOM MOJIOXKEHUU
TOJIOBKH, OOpa3yloT A0poxKy. COBOKYMHOCTh JOPOKEK OJHOTO pajuyca Ha pPa3IUYHBIX
MOBEPXHOCTSAX MaKeTa Ha3bIBaeTcs nHApoM (11).

brnokn wmHpOpManuu pacroyiaratloTcsi BAOJb JOPOKKM M UX MOXHO TNPOHYMEPOBATh
TaKUM 00pa3oM, YyTOObI HOMEp KaKIO0ro OJ0Ka COCTOSUI U3 TpeX yacTei: HoMmepa (WM aapeca)
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mwmaapa C, HoMepa TOBEPXHOCTH WM ToJoBKM H u mopsiakoBoro Homepa Oimoka B Ha
nopoxke. CoBokymHocTh HOMepoB CH oOpasyer HoMmep nopoxkku. Takas cTpykTypa aapeca
0Jl0Ka OoTpakaeT OCOOCHHOCTH AOCTyna K WH(opManuu: Bce OJIOKM OJHOTO IMUIMHIpPA MOTYT
OBITh TPOYHMTAHBI 0O€3 TmepeMemnmeHus O0Jioka TOoJIOBOK. OOBYHO HWIMHAPHI HYMEPYIOT
MOCJIEI0BATENIbHO, HAayWHAsg C HApYKHOro, KoTopoMy mpucBauBaercs aapec C = 0 0 O.
[TopsiakoBeiit HOMep Osioka B Ha 1opoxkke omnpenensercs OTHOCHUTEIBHO Haudaja JOPOXKKH,
KOTOpOE OTMEYaeTCst HHACKCHBIM MapKkepoM. OOBIYHO MCHIOJIB3YeTCS €AMHCTBEHHBI WHICKCHBIN
Mapkep s BceX O0poxeK. Du3ndeckn OH BBINOJIHSAETCS B BHJE HEKOTOPOH OTMETKU
(HampuMep, Tpope3d Ha Kpar OJHOTO W3 JHMCKOB IIAKeTa), JETeKTUPYEeMOHW ammapaTHBIMU
CpeAcTBaMH.

Xapakmepucmuku dHcecmrux OUcKos

OCHOBHBIM KpPUTEPHEM [UIS TOJB30BATENS SBIISETCS E€MKOCTh JKECTKOTO JIMCKa,
MOKa3bIBAOMIAs], KaKOH MaKCHMAaJbHBIH OOBEM JaHHBIX MOXKET OBITH 3allMCaH Ha HOCHTEINb.
BonbmuucTBO (DupM mpousBoauTeneit cuurarot, yto 1 Mo6aiit paBen He 1024x1024 OaiiT, kak
npuHATO B MHPopMmaTtuke, a 1000000 Oaiit, 1 T'6aiit paBen ne 1024x1024x1024, a 1000000000
OaiiT. [loaToMy, eMKOCTh BHHUECTEpA MO JOKYMEHTAIMH OYAET OTJIMYATHCSA OT TOH, KOTOPYIO
ykaxer File Manager 8 Windows.

[MapameTpbl JKECTKUX TUCKOB CTaHAapTU3UpOBaHbl (opm-pakropom (form-factor),
OTIPENIENAIONIUM pa3Mephl U BeC Kopltyca. B HacTosiiee Bpemsi CyImIECTBYET BCEro HECKOJBKO
CTaHJApTHHIX 3HadeHUM (popm-daktopa. [IpakTuueckn Bo Bcex HacTodbHBIX [IK mpuMenstoTcs
XKecTKue Iucku ¢ popm-paxkropom 3,5”. JTucku 2,5 00bIYHO TPUMEHSIOTCS JIsI HOYTOYKOB.

Bce nakonuTenn (WM )KEeCTKHE TUCKH, KaK UX TPATUIIMOHHO HA3bIBAIOT) MOYKHO Pa30OHUTh
Ha Tpu Tina: HDD, SSD u ruGpuaHbIii.

HDD (Hard Drive Disk) — TpaauiMOHHBIM THIT HAKOIMHUTEIS, B KOTOPOM JIaHHBIC
3alUCBIBAIOTCS HAa BpAIIAIONIMECs MAarHUTHBIC JUCKU. VIMEHHO STOT THN HaKONHTEIeH
npeobnmagaer Ha peiHKe. HDD  oTnmuarorcs  GonbmIoN  €MKOCTBIO, HH3KOW  IICHOM,
MPOJOJDKUTEIBLHBIM  CPOKOM  CIIYyXObl. HemoctaTkm TakMX HAaKONUTENEH CBs3aHbI C UX
koHCTpykimed. HDD 0Gositcss MexaHMYeCcKHX BO3ACHCTBUE (TPSCKH, YAapoB), OCOOCHHO BO
BpeMsi pabOTBHI.

I'uOpuIHBIN HAKOTIUTEIb MOKET COXPAHSTh JIaHHBIC KaK HA MarHUTHBIC TUIACTHHBI, TaK
Ha BCTPOCHHYIO uIdII-TIaMsTh. B mepByro ouepenp nHGOpMAIKS 3aTUCHIBACTCS Ha QIIAIITIAMSTD,
a TocJie e¢ 3aroJIHEHHS MEPEUChIBACTCS HA MArHUTHBIA HOcUTENb. [Ipu Takoi cxeme paboThI
MOBBIIIAETCSI CKOPOCTh TEPEHOCA JAHHBIX, YBEIMYMBACTCS CPOK CIY)KObI MEXaHUKH KECTKOTO
JMCKa W CHIDKACTCS TOTPEOJICHHE AJICKTPOdHEPruu. [MOpHIHBIE HAKONHUTEIN HAXOJSAT
MPUMEHEHHE TIPEXKJIe BCETO0 B HOYTOYKaX M IPYTUX MOOMIIBHBIX YCTPOMCTBAX.

Teepmotenbublii Hakonutenb, wiu SSD (Solid State Drive), — ycrpoiictBo st
XPAHEHUs JIaHHBIX, B KOTOPOM KCIIOJIb3YETCSl TBEPAOTENbHAS MaMATh (0OOBIYHO MOCTPOCHHAS HA
MUKpocxeMax Quami-mamsaTt). TBepAOTEeNbHBI HAKOMUTETh MOXET TMOJHOCThIO 3aMEHUTh
o6brunblii HDD (Hard Drive Disk) ¢ MarHUTHBIM JUCKOM: ero MHTep(eic M yCTaHOBOYHBIC
pasMepsl TOYHO COOTBETCTBYIOT OOIIENPUHATHIM  cTaHmgaptam. SSD-muck  oOnamaer
OTpeeNeHHBIMU MTPEUMYILIECTBAMU, KOTOpbIe BHITOAHO oTinyatoT ero oT HDD. On paboTtaer
OeclryMHO, He OOMTCS MEXaHWYECKHUX BO3JEHCTBUHM, B OOJIBIIMHCTBE CIIydyaeB OOecreduBaeT
0osiee BBICOKYIO CKOpPOCTh Iepefaud AaHHbIX. OOnacTh MpPUMEHEHHs 3TOro YCTpOHCTBa —
MOOWJIbHBIE KOMITBIOTEPHI U BBHICOKOHAJIE)KHBIE CepBEpHBbIE CUCTEMBbl. OCHOBHBIM HEJIOCTAaTKOM
TBEPAOTENBHBIX JUCKOB SIBJSIETCS BHICOKAS IICHA.
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Eme oHUM HEMaNOBa)XHBIM JUIA IOJIB30BATENS MMapaMeTpoOM SIBJISIETCS MHTEpdeiic, Tpu
MIOMOIIIA KOTOPOTO KECTKUW JUCK OyIeT MOAKIIOYATHCS K MATEpUHCKOW IiaTe. YCTapeBIIUM
cuntaercs unrepdeiic ATA (AT Attachment, on xe IDE — Integrated Drive Electronic, on xe
Parallel ATA). CoBpeMeHHbIE HAKOIUTEINM MOTYT HCIONb30BaTh HHTepdeiicer Serial ATA
(SATA), SCSI (Small Computer System Interface), SAS, FireWire, USB. Ilocnennue nsa
WCIOJIb3YIOTCS JJISl OAKIIFOUEHUS IEPEHOCHBIX KECTKUX JUCKOB.

Bpewmst, HeoOXoauMO€ KECTKOMY IUCKY JJIsi TIOMCKa JII00OW WMH(pOpPMAlMU Ha JUCKE,
u3MepseTcs MILIMCeKyH1amu. B cpeanem oHo cocrasiiser 10-15 mc.

Baxknelmum mnokasareneM, XapaKTepU3YIOLIIMM MEXaHHU3M IIEpEMEIIEHUs TO0JIOBOK,
SBJIIETCS BpEMs, KOTOPO€ HEOOXOAUMO JKECTKOMY JHUCKY, YTOObI IEPEMECTUTH BCIO I'PEOEHKY C
roJIOBKaMU OT OJHOTO LWIMHIApa K CIEIyIoIleMy. OTy BEJIWYMHY Ha3bIBAlOT BpPEMEHEM
MO3UIIMOHUPOBaHUs TojoBKkH Ha gopoxke (Track to Track Seek). Ono Taxke m3MmepsieTcs B
MUJUIMCEKYH/IaX, IPU 3TOM y XOPOUIMX BUHYECTEPOB 3HAUEHHE 3TOT0 ITapaMeTpa MeHee 3 Mc.

MakcumanbHoe Bpemst goctyma (Maximum Seek Time) u3mepsieTcs Kak HHTEpBal
BpEMEHH, KOTOPbI HEOOXOAUM IpeOeHKEe ¢ TOJOBKaMH, YTOObI OJJHOKPATHO MEPEMECTUTHCS T10
BCEH MOBEPXHOCTH JUCKa (C MEePBOM JOPOKKH Ha TOCIEIHION)

B ornmume ot apyrux kommoHeHT [IK jkecTkue IHMCKM HHM B KOEM CIIydae HENb3s
pazoupars.

VY JKeCTKHX JWCKOB TOJIOBKH 3allMCH/CUUTHIBAHUS MapsAT Ha BO3JIYLIHON MOIYIIKE,
KOTOpasi MEXAY JTUCKOM U TOJIOBKOM COCTaBJISIET MPOMEKYTOK npumepHo 5-10 um. Benencrsue
OO0JBIION CKOPOCTHU BPALIEHUS U B COBOKYITHOCTU C MAJIbIM PACCTOSIHUEM, HA KOTOPOM JIBHXKETCS
rOJIOBKA OT JMCKA, YAaCTULbI IPSI3H MPEICTABIAIOT COOOH MOTEHIHAIBHYIO YIpO3y pa3pylleHUs
Marepuana HocuTens. [ cpaBHEHUA: Y4eIOBEUECKU BOJIOC MpuMepHO B 5-10 pa3 Toiie, yem
BO3/yIlIHAsl MOJYIIKAa I10J TOJOBKOM, YacTHMYKa TabayHOro JpiMa Oojblie B jABa pasza. [lis
TOJIOBKM 3aIllMCH/CUUTBIBAHMS BCTpeYa ¢ TAaKUMHM 4YacTULAMHM CPaBHMMA C BBICOKOCKOPOCTHBIM
yIapoM, YTO MOXET IPUBECTH K OTKIOHEHHIO TOJIOBKM OT CBOEH OpOUTHI, KACaHHUIO U
MOBPEXJICHUIO MOBEPXHOCTH aucka. [loatomy pa3Ouparh >KECTKHUH JUCK MOXKHO TOJBKO B
a0COJIIOTHO CBOOOJHOM OT MBUIM IOMEIIEHUH, KOTOpO€ OOBIYHO OBbIBACT TOJBKO B
CIELUAIM3UPOBAHHBIX JJAOOPATOPHSX MO U3TOTOBJIECHUIO U PEMOHTY JKECTKUX JUCKOB.

Paboma ¢ npoepammamu o1 MOHUMOPUHEA U OYEHKU COCMOSHUS JHCECMKO20 OUCKA

HD Tune Pro - mporpamma A IUIAaHOMEPHOTO JAETaIbHOIO TECTHUPOBAHUS TEKYIICH
paboTOCIOCOOHOCTH M MPOU3BOAUTEIBHOCTH JKECTKUX IHCKOB C Pa3IMYHBIMH HHTepheiicamu
(SCSI, SATA wunu IDE), a tak ke kapt mamstu u Flash muckos. IIpousBoauT 3aMep v HArJIAAHO
0TOOpaKaeT TaKHe MapaMeTpbl HAKOMUTEJICH, KaK CKOPOCTh Mepellayd JaHHBIX, BPeMs UTCHUS,
3allMCM W BpEMs JIOCTyIa, YPOBEHb 3arpy3Kd IMpoIEeccopa, TeMIepaTypy BHHYECTEpa,
IOKAa3pIBACT B BHJE CBONHOM TaOmuuel paHuele Inocrasigembele S.M.A.R.T. Ilo3Boister
CKaHUPOBATh >KECTKHE MWCKH U JPYrue HAKOMUTENW Ha MpeIMeT HaJu4us OUIMOOK, BBITAET
uHpopMaImoo o Bepcun Firmware, cepuitHom HOMepe, 00beMe IHUCKa, €ro KiIia, BO3MOXKHOM H
aKTUBHOM peXHUMax Mepeaadyu JaHHBIX U MHOTOE IPYToe.

OyHKIIMOHATbHBIE BO3MOXXHOCTH:
* H3mepeHue ObICTPOACHCTBUS U IPOU3BOIUTETLHOCTH
*  OtoOpaxeHnue HHPpOPMAITUH O pa3zeax
*  OtoOpaxeHue NoAIepKUBaeMbIX (QyHKIUH
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* [IlpencraBinenue uHbOpMAIMM O BEPCHUU NPOIIUBKU, CEPUHHOrO HOMeEpa, OO0BeM
HAKOMHTENsL, pa3Mep Oydepa, pexum rnepesadn JaHHbBIX

*  OroOpaxenue B Bujie cBoaHOM Tabmuibl S.M.A.R.T nanHbIx

* (CkaHupoBaHHUE Ha HAIMYUE OLIUOOK

* BrBox nH(popMaum o TemnepaType HaKOMuTeIeH

* Konuposanue nadpopmaruu B Buae Tekcta B Oydep ooMeHa

* Konuposanue B Oydep oOMeHa CKpUHIIOTOB ¢ HH(OpMAIHeH

# HD Tune Pro 5.50 - yrunnTa anst HD/SSD ~=1olx]
Daiin  Cnpaeka
3| 28cre2F E%]|l§3] ﬁ|%| 4 B.,.xon|
# M9ESS7003
m Barumapk daiina I m Morurop Tducka | (@) AAM I D ChyuaiiHeit aocTyn ] JononHuTensHele TecTs! |
Q Bermapk | R Uroo | &P 3noposse ] Q Movek owmbok. | [ Uenossosanue nanox | W Cruparve |
25 MBS ms o Crapr
& Urere
" 3anuce
20 40 ™ Koporkuit war
4591520 = B
e o I Ckopocts ofvera
MuHuryM
I
Makeumym
10 2 I
Cpeatas
I
10 I~ Bpemaaoctyna
™ Mukoeas ckopocTs
I
3arpyska CPU
24 32 40 48 56 64 72 8098 —

PucyHok 2 - ' 1aBHOE OKHO POrpaMMBI

Onucanne OCHOBHBIX BKIAA0K nporpammel HD Tune Pro:

1. benumapk (Tectbl). C MOMOIIBIO JAHHOW OMIIMM MOYKHO ONPENCIUTh MaKCUMAJIbHYIO,
MHUHUMAJIBHYIO CPEIHIOI0 CKOPOCTh YTCHHS/3aMMCH JaHHBIX. JlaHHBIE OTOOpakaroTcs B
guCcIoBOM (opmaTe, a TaKkKe ¢ MOMOIIbI0 rpaduka. 31ech Ke MOXKHO OINPEACIUTh CpeIHee
BpeMsl JIOCTYIIA K IUCKY, MUKOBYIO CKOPOCTb, 3arpyKEHHOCTh IIEHTPAIIBHOTO MPOIIeccopa.

2. Hudo. B nanHom pasznene conepxuthest nHGopmaius o BceX GU3HIECKUX U JIOTHYECKUX
pasnenax >KECTKUX JTUCKOB.

ITonre Volume otoGpakaer OyKBY JIOTHUECKOTO pa3/ielia AUCKa;
ITone Capacity moka3siBaeT eMKOCTh KaXI0T0 paszena

ITone Free 0To6pa>KaeT KOJIHNYCCTBO CBOGOI[HOFO MECTa Ha JUCKE

ITone Usage oToOpakaeT CKOJBKO MPOILIEHTOB OT 00IIero 00béMa 3aHATO HH(GOpPMAITUEH

[Tone File system otoGpaskaet THl (aioBOM CHCTEMbI KaXI0T0 TUCKa\pa3zena

ITone Serial oToOpaskaeT cepuiiHbIi 3aBOJCKO HOMED JKECTKOTO HCKa

w

. Snoponbe. [[aHHaSI BKIIaAKa COACPIKUT I/IH(i)OpMaHI/II-O MMPOAO0JIZKUTCIIBHOCTH KHU3HHU KECTKOI'O
JHUCKa, KOJITHYCCTBC OUTBHIX U 3aMEHCHHBIX CCKTOPOB U.T.A., HA OCHOBAHUHA KOTOpOﬁ ACIacTCA
BBIBOJ, O COCTOSIHUHU JKE€CTKOTO JUCKA.

o~

. MonuTop aucka. Bknaaka coaepkuT qaHHbIe 00 aKTUBHOCTH JTUCKA!
*  YHCIIO OTepaluii BBOIa/BbIBOIA;
* MaKcHMallbHasi CKOPOCTb;
* cpenHsas (CKOPOCTh, KOTOPast HAMOOJIee YacTo BCTpeUaeTcs) Ui KaKI0ro pazMepa 010Ka;
*  3arpy)KeHHbIE€ MPOrPaMMBbI U TTPOLIECCHI;
Nudopmanus takxe oroOpakeHa B BUJIE CIICKa HANOOJIee BaXKHBIX JAHHBIX CTATUCTHKHU.
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5. AAM. C nomoupl0 JaHHONW ONUMU MOXHO IIOHU3UTh YPOBEHb IIymMa, BblAABacMblii
BUHYECTEPOM 3a CYET CHHUXEHHUS €ro MPOU3BOAUTENBHOCTH (CkopocTH). WMiu Haobopor,
MOJKHO MOBBICHTH TPOU3BOJUTEIBHOCTD, HO NMPU 3TOM BO3PACTET IIyM IpU paboTe KECTKOTO
mucka. 6. CoayqaitHbiii gocryn. TecT uamepsieT NpOUM3BOAUTEIBLHOCTD CIIy4aliHBIX Ollepanui
grenust/3anucu. O0beM JaHHBIX, KOTOphIC OYyAyT NepenaHsl, Bappupyercs ot 512 Gaitr mo 1
M6.

B tabmuiie orobpaxkaroTcs:

- KOJIMYECTBO OIlepaluii 3a CEKYHY;

- CpelHee BpeMs JOCTyla - CpeJHEEe KOJIMYECTBO BPEMEHHU, HEOOXOIMMOE AJIs BBIIIOJHEHUS
OJIHO onepallvy YTEHUS WM 3allMCH; - MaKCUMaJIbHOE BPEMsI IOCTYIIA; - CPEIHSS CKOPOCTb.
7. JlomonnuresbHble TecTbl. C TOMOIIBIO JOMOJHUTEIBHOIO TECTa MOXKHO OBICTPO
ONpEeNeNuTh OOJBIIMHCTBO BAXKHBIX IapaMeTpoB pabOThl JKECTKOTO IUCKAa WM JPYroro
HakonuTenss uH@opmanuu. HaGop TecTOB MOMKHO BKIHOYHMTH/OTKIIOYUTH C IOMOIIbIO

TaJIOUKH.

8. Iouck omudok. TecTHpoBaHME IMKECTKOTO JUCKAa HA HAIWYHE OWUTBIX CEKTOPOB H
MOBPEKCHHBIX KJIACTEPOB.

9. Hcnouan3oBanue manok. C MoMomp0 3ToH GYHKIUU BBl MOXKETE JIETKO YBHJIETh, CKOJBKO
MecTa MCMOIb3yeT KaxAas Marka *KeCTKOTO JIMCKa.

Kaxxnas ctpoka okparieHa B COOTBETCTBUH C MCIIOJIb30BAaHHEM MECTa Ha TUCKE:

3eneHblil = HU3KUHN YPOBEHb HCIOJIb30BaHUS 00beMa BUHUECTEPA;

Kentolii = cpennuii ypoBeHb; KpacHbIil = BBICOKHUN YPOBEHb.

10. Crupanme. Korma monp3oBareib yaauser WHPOPMAIUIO C KECTKOTO IMCKA, JaHHBIC Ha
caMoOM JIeJie He yIastoTcs. Y IasiOTCs TOJBKO CCHUIKM Ha ATH (paityibl. DTO nemaercs Ajis
TOTO, 4YTOOBI OBLIa BO3MOXKHOCTH BOCCTaHOBUTH HHGpopmarmio. Ommus CrupaHue
0€3B03BpaTHO CTUPAET BCE JaHHBIE C BUHYECTEPA, KOTOPHIE ObLIN yIaeHBI.

11. benumapk ¢aiiia. 31ech MOXXHO BBIIOJTHUTH JBE TIPOLIECTYPHI:

- Ckopoctb nepenaun. OnpeneneHUe CKOPOCTH 3allMCHU/YTEHUS MPU MOCIEA0BATEIBHOM,

CIIydaifHOM M MYJIbTU CIIY4ailiHOM 3aIpocax JUlsl OIpeeIeHHOro pa3Mepa (aiina;

- N3mepenue pazmepa 6oka. OrieHKa MPOU3BOAUTENIBHOCTH TPU YTEHUU/3anucu ¢ailioB

c/Ha BBIOpAaHHOTO pa3jielia )KECTKOTO JUCKA ¢ pa3ImyHbIMU pazmepamu (daiina (ot 32 Kb mo 512

MB).

Taxxke mporpamMMa oToOpakaeT TEKYL[yI0 TEMIEPATYPY BCeX >KECTKUX TUCKOB, YCTAHOBJIEHHBIX

B [IK, nanuesie oToOpakaroTcsi B BEpXHEH 4YacTH MPOTpaMMBbI, a TaKXKEe Ha MAaHETU PSAOM C

CUCTEMHBIM BPEMEHEM.

3amaHus 115l NPAKTHYECKO padoThI

1. CxeMaTuyHO 3apucOBaTh YCTPOMCTBO KECTKOTO JUCKA C YKAa3aHUEM Ha3BaHUU U
Ha3HAYCHHI €r0 OCHOBHBIX YaCTEH.

2. CocTaBuTh CIIUCOK XapaKTEPUCTHK, HEOOXOAUMBIX AJIsi BEIOOPA )KECTKOTO JMCKA.
[Topsnok XapakTepUCTUK AOJHKEH ONPENENSITHCS X BaXKHOCTBIO Ui MOJab30Baress. s kaxaoi
XapaKTEePUCTUKH yKa3aTh TpebyemMoe 3HauUeHue.

3. Pa6ora ¢ mporpammoit HD Tune Pro

3.1. Ha Bknagke «TecTbl» 3amycTUTE€ TECT KECTKOrO MJUCKA CO CIEAYIOLIUMHU
napameTpamu:

*  Pexum — «UTeHue;
* Kopotkwuii mar — ragouka yopaHna;
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° CKOpOCTB nepcaadyn JaHHbIX— raJlouka YCTAaHOBJICHA,

* Bpems nocTtyna ¥ IMKOBasi CKOPOCTh — FAJIOUYKH YCTAHOBJIEHBI

Ilocnne okoHYaHUS TECTa 3alMIINTE B OTYET CJICAYIOIHNEC ITOKa3aHus:

*  MuHuManbHYI0, MAKCUMAJIbHYIO U CPEHIOI0 CKOPOCTh YTEHHUS C JIUCKA;

e Bpewms nocryna K JUCKY;

¢ IIukoBYyrO CKOpPOCTB;
*  YpOBEHb 3arpyKEHHOCTH IIPOLECCOPA IIPH BBINOJIHEHUU TECTA

3.2. Ucnons3yto Bkinaaky «HbopMaIus BEITUIINATE B OTYET CIEAYIONINE JaHHBIC:

Ne| Xapakrepucru 3HayeHusn
Ka

1 | O6Bém
(éMKOCTB)

2 | ®opm-takTop

3 | CkopocTh
BpallleHUS
JICKOB

4 | O0bEM
K3LIIaMSITH
(6ydep)

5 | Cpennee Bpemst
J0CTyIa

6 | Pasmep kiacrepa

7 | Texymas
Temmeparypa
JICKa

3.3. BoInonHUTE U 3aIUIINTE PE3YJIbTAaThl TECTA «ITouck omuboK»

1
2

KonTpoJsbHbIe BOPOCHI

HO‘-ICMy KECTKHEC JUCKH TaK Ha3BIBAIOTCS?
Kakum 06pa30M MPOUCXOOUT 3aIlIUCh I/IH(I)OpMaLII/II/I Ha MarHUTHBIM JTUCK U

CUHUTBIBAHUC I/IH(I)OpMaI_II/II/I C IlI/ICKa?
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3 Kakumu mapamerpamu 3amaercs pusmueckuii aapec 010ka umHpopMarum
Ha )KECTKOM JUCKe?

4 Uro Takoe Gopm-daxtop?

5) [Touemy xecTkre QUCKHU HENB3s pa30upaTh B JOMALIHUX YCIOBUAX?
6. Kakue TUIIbI )KeCTKUX TUCKOB BaM U3BECTHBI?

IIpakTnueckas padora NeS

Tema: N3yueHne NpUHIMIIA Pa0OTHI M XapAKTEPUCTHUK KMIKOKPUCTAJUINYECKUX
AUCILIeeB

Ilens: w3yunth npuHIMN paboTsl TFT akTUBHOW MaTpuUIbl, HU3YYUTh MapaMeTpbl
xuakokpuctamumaeckux (KK) nucrinees

Oobopyoosanue:. 11K

Ipoepammnoe ovecneuenue:. MS Windows XP, oducusriii maker MS Office

KpaTkue TeopeTnyeckue u y4edOHO-MeTOUYECKHE MATEPHAJIBI 10 TeMe MPAKTHYECKOH
padoTsI

TFT LCD (Thin Film Transistor Liquid Crystal Display) — cokpamienHoe Ha3BaHue
KUAKOKPUCTAIIIMYCCKOI'O HHAWKATOpa Ha TOHKOIUICHOYHBIX TPaH3UCTOpax.

osWMA NONAPHIYIOWAR YEPHAR UBETOBO#  JALUMTHAR
ANEXTPOA NNEHKA MATPHUA  SMNLTP MNEXNKA

NNEHKA JANOAHHTEND T
ancnnes

Pucynox 5.1 — Ceuenue TFT-nanenu

Jlo IpUIIOKEHUS 3JIEKTPUYECKOTO IMOJIA K JIEKTPOJaM KHUJKUE KPUCTAJUIbI BHIDOBHEHBI B
CKPYYEHHYIO CTPYKTYpY (CM. pUCyHOK 5.2). IInockocTh moisipu3aliud CBETa B 3TOM Cllydyae
U3MEHSETCS B COOTBETCTBUU CO CKPYUEHHOM CTPYKTYPOH KUIKUX KPUCTAIIIOB.

l:— —
—
—_——
—
=

'8

B1A CBOKY BuWA CBEPXY

Pucynoxk 5.2 — Ckpyuennas crpykrypa KK
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Bepxuuii nonspu3atop MOXKeT IOJIIPU30BaTh PACCESHHBIM CBET B 3aJaHHOM HAIIPABJICHUM.
HwxHuii nonsspu3aTtop COpUEHTUPOBAH NEPICHANKYISAPHO BEpXHEMY nojsipu3aropy. Korga ceer
JOCTUTaeT HIDKHETO MOJIAPH3aTopa, 00a MOJsipU3aTOpa OKa3hIBAIOTCS BBIPOBHEHHBIMH JIPYT C
npyroM. CBer MokeT OecHpensTCTBEHHO NpOXoauTh depe3 Hux. Ha pucynke 5.3a nokasan
HOpPMaJIbHBIN «Oenblit» pexxum padoTs! JKKU.

a 0
Pucynox 5.3 — IIpoxoxnenue ceera uepe3 KK

UyBCTBUTENBHOCTh K AJIEKTPUUYECKOMY HAINPSKEHUIO — OJHA M3 OCHOBHBIX OCOOCHHOCTEH
KUJIKUX KpuctaiuioB. [Ipu momaue HanpspkeHust K aByM aektponam KKK Monekysbl KuUIKUX
KPUCTAJUIOB «PACKPYUYMBAOTCS» TEM CHUIIBHEE, UEM BBIIIE MPUIIOKEHHBINA TOTEHIUAIL.

CBeT MOXKeT NMPOXOAWTh 4Yepe3 CIOU JKUIAKUX KPUCTAUIOB, MOKA K HUM HE IMPHUIIOKEHO
HUKAKOW pPa3HOCTU TMOTEHIMAIOB, WU MOJEKYJbl JKUIAKUX KPUCTAIUIOB OYyAyT HM3MEHATH
OpPHEHTAIIMIO CBETOBOM IUIOCKOCTH B COOTBETCTBUHU C MX COOCTBEHHBIMH yriamu. OJHaKoO Mpu
MPWIOKEHUN HAMNPSHKEHUS SKUIKOKPUCTAIUIMYECKUE MOJIEKYNbl OyAyT «pacKpyduBaTb» U
«BBITIPSIMIIATHY CBET, HAIPABIISIIOIIMICS K BEpXHEMY MOJIApU3aLMOHHOMY GmibTpy. [losTomy
CBET HE CMOXET IMpPOWTH CKBO3b BTOPOW MOJSIpU3ATOp, M 3Ta 00JacTb OyJer TemMHee
OKPYXAaIOILKX 30H.

Ha pucynke 5.4 nmokazaHa cxeMa ynpaBJIeHUs KUIKUMH Kpuctajuiamu. B npenenax ogHoro
BBIOPAHHOTO TIEPUO/Ia BPEMEHHU MEPEKIII0YaTeb 3aMbIKAeTCs U Ha KUAKHE KPUCTAIUIBI [T01aeTCs
BXOJHO€ HAaNpPsDKEHHE, YTO MPUBOAUT K HM3MEHEHHUIO OPHUEHTALMH KUAKOKPUCTATIMYECKHX
Monekysl. Korga mnepekimrouaTenb BBIKIOYATCS, ONPEIEICHHBIA 3apsii COXpaHsSeTcs B
koHaercatope Clc, nmpu stom BennunHa Hanpspkenus Ha CIC OymeT co BpeMeHeM MOHMKAThCS.
JIist  pacuMpeHHss BO3MOXKHOCTeH  XpaHeHus 3apsiga mapamwiensHo Clc gobaBistior
3armoMHHaronmi koHjaeHcarop Cst.

Mepexniovarens

P \‘

ﬁ{_‘/ L —— .

BxoaHoe 1 ) 1

HanpspkeHue . i S8 . :
@ Cle: — _.T__'_ Cst

)

'

|

777 ST E. LT
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Pucynok 5.4 — Cxema ynpaBieHUs )KMIKUMU KpUCTAJUIAMU

Ponp nepexirouaTenis BBIIOJIHAET TOHKOIIIEHOUHBIN TpaH3uctop TFT. BeiBoxa 3atBopa TFT
MOAKIIIOUEH K JIMHUM CKaHUPOBAHMS, BBIBOJ HMCTOKA IOJKIIOYEH K JIMHUM JAHHBIX, a BBIBOJ
croka coeauHer ¢ Clc u Cst. Korna 3aTBop akTuBH3MpOBaH (BHIOPAH HA JIMHUM CKAHUPOBAHUS),
kaHai TFT oTkpbIBacTcs U JaHHbIe 00 n300pakenuu OyayT 3amucansl B Clc u Cst. Koraa 3atBop
He BbIOpaH, kaHan TFT 3akpbIT (pUCYHOK 5.5).

NInHmun cxaHupoBaHun

Touxonnexo4Hbi# Tpanauctop (TFT)

S o S

Nuunna Cle ™

AAHHBLIX — -
1

/777'77;7

Pucynok 5.5 — Cxema pa6otsr stueiiku TFT-KKU

Cst

praBJ’IfIfI BEJINYNHOMN BXOAHOT'O HAIIPSXKCHUS, IIOJJaBA€MOI'0 Ha ) KUAKHUE KPHUCTAJIJIbI, MOXHO
W3MEHATh PACIOJIOKEHHE MOJICKY)I, WX OpHCHTAIlMI0 W HAalpaBlieHHE, YTO TIPUBEACT K
COOTBETCTBYIOIIIEMY HW3MEHEHHIO O0bhEMa CBETOBOTO TMOTOKA, IMPOXOJIIEro 4Yepe3 IKHIKUE
KPHUCTAJLIBL.

Crexnio TFT wmMmeeT CTONBKO TPAH3UCTOPOB, CKOJBKO THKCENEH CONEPKHUT IUCIUICH, a
TeHEePAINIO IBETa 00ECTICUNBAET CTEKJIO IIBETOBOTO (GHIIHTPA, UMEIOIIETO (GUIBTP IIBETA.

NOONOXKA LUIBETOBOIo ®MJIbLTPA

NOONOXKA TFT

Pucynox 5.6 — CrexnsiHHble oAn0KKku TFT 1 nBeToBoro ¢pmibTpa

IHapamerps )KK-moHuTOpOB

@opManbHO MPAKTUYECKHM BCE MOCIEIHUE MOJAEIM MOHHUTOPOB HMEIOT IapameTphl,
MO3BOJISIOIINE HMCIIOJB30BaTh UX B JHOO0H 00JaCTH — MPOM3BOJUTENH 3asBISIOT YIJIbI 0030pa
160°, xontpactHocTh 500:1 U nOocTOBEpHOE OTOOpa)keHHE BCEX IMOJIOKEHHBIX 16 MIIH. IBETOB,
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IIpUYEeM pa3HUIAa MEXY 3asBICHHBIMU MapaMeTpaMH Pa3HbIX MOJENEH, Ka3aloCch Obl, HEBEJIMKA.
OpHako Ha NPAaKTHKE 3TU IapaMeTpbl 3HAYMTEIbHO OTIMYaroTcs. /[leno He B TOM, 4YTO
IIPOU3BOJUTENN CHJIBHO 3aBBILIAIOT MapaMETpPbl CBOUX H3JENIMM (Takoe BCTpeYaeTcs, XOTS U
penKo), a B TOM, YTO OHM MOHMMAIOT I10J, TEM WJIM MHBIM 3asBJIECHHBIM [IapAMETPOM U KaK OHHU
€ro U3MEPSIIOT.

1 Bpems oTkimka

SBnsiercst HanboJiee «IMOMYISIPHON» XapaKTEPUCTUKOHN, Ha KOTOPYIO OOpamiaroT BHUMaHUE
OonpmHCTBO TOoKymnatenei. Cocrosiaue nukcens B JKK-maHenn MeHsieTcs 32 CYET U3MEHEHUS
yrja MoBOpPOTa >KMJKUX KPUCTAJJIOB IMOJ JEHCTBUEM IPHIIOKEHHOTO 3JEKTPUYECKOro Mojisd. A
T.K. KUJKUE KPUCTAJUIBI — JOBOJIBHO BSI3KOE BEILIECTBO, TO MOBOPOT IIPOUCXOJAUT HE MTHOBEHHO,
a 3a BpeMs IMOpsAJKa E€AUHUIl U JaXe J[ecATKOB MC (cM. rpapuk Ha pucyHke 5.7, 1o
TOPU30HTAIBHOM OCH OTJIOKEHO BpEMS B MC, 10 BEPTHUKAIU — YCIOBHBIM YPOBEHb SIPKOCTH
TTAKCEJIS).

4860 4880 4900 4920 4940
Time, ms

Pucynok 5.7 — I3MeHeHNE SPKOCTH MHUKCEN MPU MEPEXOJIE OT MOJHOCTBHIO 3aKPBITOTO
COCTOSIHUS B TIOJTHOCTBIO OTKPBITOE

TpaaulIMOHHO TPOM3BOIUTEIM MOHHTOPOB H3MEPSIOT BpeMs OTKJIMKAa KaK CyMMapHOE
BpeMsl TIEPEKITIOYCHUS MUKCENISI C YepHOTO Ha Oesblii M 0OpaTHO, MpUYEM H3MEPSETCS BpeMs
u3MeHeHusa sipkoctu nukcens oT 10% mo 90%. Ho Takoe u3MepeHue HE JaeT MOJIHOTO
MPEACTABICHUS O TOM, KaK OyJIeT BECTH ce0si MOHUTOP IpU paboTe ¢ TUHAMUYHOW TpadUKoi,
T.K. UI3MEPEHHOE T0J0OHBIM 00pa30M BpeMsi OTKIIMKA SBJISETCS MUHUMAJIbHBIM. JlOMycTHM Hac
HMHTEpECYeT MepPEeKITI0UYeHNEe MUKCEeNsl HE C YepHOTO Ha Oenblif, a ¢ YepHOro Ha TeMHO-cepblil. C
OJIHOM CTOPOHBI, KPUCTAJUIaM HAI0 IMOBEPHYThCS HA MEHBIIUN Yroj, ¢ JPYrod — CKOpPOCTh
MMOBOPOTA MPSIMO MPOIMOPIMOHATBLHA HAIPSHKEHHOCTH IMPUJIOKEHHOTO IOJIs, & UMEHHO UM H
OTpeeNsaeTcss Yroa MOBOpPOTa (YEM MEHBIINI HEOOXOIMM Yroyl, TeM MEHbIE JIOJIKHO OBbITh
nosie). Takoe BpeMsi OoTKiIMKa Bcerjga OyAeT OoJibliie, YeM MpU MEPEeKIIOUYEHUH C YEpHOro Ha
Oemnplif, U 3aBUCUT OT KOHKPETHOTO THUMa MATPHUIbl. DTO OyIeT CKa3bIBaThCS B JAMHAMHUYHBIX
UTPax ¢ HEJOCTATOYHO KOHTPACTHBIM HU300pasKEHUEM.

Kpome Toro, Bpems mepekiroueHusi ¢ 4YepHOro Ha OeNblii 3aBUCUT OT YCTaHOBIEHHOW Ha
MOHUTOPE KOHTPAaCTHOCTM M HWHOTJAa OT SPKOCTH. benblii 1BEeT, COOTBETCTBYIOUIUMI
MaKCUMaJbHOMY YIJIy [OBOPOTa KPUCTAIJIOB, JOCTHIaeTCs TOJbKO MpPHU MaKCUMaIbHOU
KOHTPACTHOCTH, €CJIM K€ OHA MEHbIIIE, TO KPUCTAUIbl JOJIKHBI MOBOPAUMBATHCS HAa MEHbBIIUN
yroyi. COOTBETCTBEHHO, Y€M MEHbIIIe KOHTPACTHOCTD, TEM OOJIBIIE BPeMsl OTKIIHKA.

2 VYrasel 0030pa

Tpamumonnas npo6inema XK-monutopoB. Ecnu mzobpaxkenune Ha DJIT mpakTuuecku He
CTpaJiaeT Jlaxe MpHU B3IJIAA€ NMOYTH MapajUIesbHO IUIOCKOCTU 3KpaHa, To Ha MHoTHX KK maxe
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HEeOOoJIbIIOE OTKIOHEHHE OT MEPIECHIUKYISIpa MPUBOIUT K 3aMETHOMY MaJICHUI0 KOHTPACTHOCTH
Y MCKQ)KEHUIO IIBETOTIEPEIauu.

Bce mpounsBoauTeny Ha JaHHBIM MOMEHT 3asBIIIIOT 00Jiee YeM JOCTaTOYHBIC YIIbl 0030pa —
He MeHee 160° mo ropusoHTanu U BepTUKaiu. [Ipobiema B TOM, Kak 3TH YIJIbl U3MEPSIOTCA.
CornacHO TEKyIIMM CTaHIapTaM, YroJ o0030pa Ompelensercs Kak Yrojl OTHOCHUTEIHHO
NEPIIEHANKYISIpa K I[EHTPY MAaTpUIbl, TpPU HAOMIOJCHUHM TOJ KOTOPHIM KOHTPACTHOCTH
M300pakeHUs B IICHTPEe MAaTpUIlbl agaet a0 10:1.

Bo-miepBbIX, HCKaKeHUS W300paKEHHsI CTAHOBATCSA JIETKO 3aMETHBI TPH MaJCHUH
KOHTPACTHOCTH YK€ B HECKOJIbKO pa3, To ectb npumepHo a0 100:1. T.e. ucnonb3yemsblit
MIPOU3BOAUTEISIMU KPUTEPUH CIIMIIKOM MSTOK. Ha mpakTuke 3aMeTHO, YTO KapTUHKA OTIHYACTCS
OT UICATBHOM MPH HAMHOTO MEHBIIHX yTiax.

Bo-BTOpBIX, M3MepeHHsT KOHTPACTHOCTH IPOBOMIATCS B ILIEHTPE JKpaHa, B TO BpPEMs Kak
YeJIOBEeK, HaXOAAIIUICS Mepel MOHUTOPOM, BHIUT Kpas dKpaHa TOJ APYTHM YIJIOM, HEXEIn
HEHTP.

B-TpeTpux, Kak MpaBWIIO, YKa3bIBACTCS CYMMAapHBIH yroi B 00€ CTOPOHBI OT HOpMAaJH (TO
€CTb, B CITlydae C BEPTUKAIBHBIM YIIIOM 0030pa — CyMMHUPYIOTCS TIPEIEIBbHBIC YIIIbI TIPU B3TJISIIC
Ha MAaTpUILly CBepXy W TpH B3TIsiAe CHHU3Y). [Ipn 3TOM A1 HEKOTOPBIX MOHHUTOPOB YroJ1 0030pa
CBEpXY CYIIECTBEHHO OoJjblie. B pe3ynbraTte B MacmOpPTHBIX XapaKTEPHCTUKAX MBI TOTydaeM
JOCTaTOYHO OOJIBIION Yroi o030pa Mo BEPTHUKAIM, B PEATbHOCTH K€ Majeilee OTKIOHCHHE
9KpaHa MOHUTOpPA Ha3aJ MPUBOIMT K 3aMETHOMY IIOTEMHEHHIO BEPXHEH YacTH dKpaHa.

B-4eTBepThIX, IPU U3MEPEHUH YIIIOB 0030pa YIUTHIBAETCS TOJIBKO TaJIeHHE KOHTPACTHOCTH,
HO HE MCKaXEHUe IBeTonepenayn. HampuMep, MOMIUMO MOTEeMHEHHsI O€I0T0 1BETa MPH B3TJISAC
cOOKy, OH TaKKe MPHOOPETAeT CHIIbHBIN JKEJITOBATO-KOPUYHEBBIH OTTEHOK. TakuM oOpazom,
M3MEHEHHE I[BETA MOKET OBITh JIaXKEe 3aMETHEE, YeM TaJICHHe KOHTPACTHOCTH.

W, HakoHel, B-TATBHIX, TPOM3BOJMTEIH YKa3bIBAIOT TOJBKO BEPTUKAIBHBIC U
TOPH30HTAIBHBIC YTIIBI 0030pa, B TO BpeMsi KaK, OUYEBUIHO, HA MOHUTOP MOKHO TIOCMOTPETH H,
CKa)keM, CIIpaBa CBEpXy. YTJblI 0030pa M0 BEPTUKAIH U TOPU30HTAIN (KOTOPHIE YKAa3bIBAIOTCS B
crenu(UKausaX) MaKCUMaIIbHBI, B TO BpeMs Kak "IuaroHajabHble" yribl 0030pa CYIIECTBEHHO
MEHBbIIIE.

3 SIpkoCTh U KOHTPACTHOCTb

[lon sIpKOCTBIO TOHMMAETCS SPKOCTh Oeyoro 1mBera (TO €CTh Ha MAaTPUILy I1OJaeTCs
MaKCUMAaJIbHBI CUTHAN) B IICHTPE KpaHa, MOJI KOHTPACTHOCTHIO — OTHOILICHHUE YPOBHS OEIIOro
[[BETa K YPOBHIO YEPHOTO, TAK)KE B IICHTPE IKPaHa.

W3MepeHust Mpou3BOAATCS TPOU3BOIUTEIIEM MATPHIIBI, @ HE MOHUTOPA, & MOTOMY JICTA0TCS
Ha CICHUAIBHOM CTEHJE, TJIe MATpHIla MOJKII0YACTCs K HMCTOYHHKY TECTOBOTO CHUTHAJA, a
JIAMITBI TIOJICBETKH IUTAIOTCS TOKOM ONPEICICHHON BEJIMYHMHBI. B pealbHOM e MOHHUTOpE
N00ABIIICTCSl BIMSHUE €0 DJICKTPOHHMKH, KOTOpas, BO-MEPBBIX, OTIMYHA OT J1a0OpPaTOPHOTO
reHepaTopa CHUTHAJIOB, BO-BTOPBIX, €II€ M YIOPABISETCA TOJIB30BATENIEM, PETYIUPYIOIIUM
SIPKOCTh, KOHTPACTHOCTh, LIBETOBYIO TEMIIEpATypy U APyrue mapaMmerphl, a MOTOMY pealbHbIe
nmapaMeTpbl MOHUTOpa OY€Hb YacTO HE COOTBETCTBYIOT 3asBICHHbIM. Hampumep, ecnu
AJIEKTPOHMKA MOHHUTOpa JaeT HeOOoNblIyr "MOACBETKY' uepHOro IBeTa (3TOT AeeKkT Ha
HEKOTOPBIX HEIOPOTHUX MOJENSIX OCTaTOYHO PACIpPOCTPaHEH), TO pealibHasg KOHTPACTHOCTh
OKa)XKeTCS 3HAYUTENIBHO HIDKE 3asBIICHHOW. B peanbHBIX yCIOBHUSX Takke OyAeT Urparh pojb
BHEIITHSS 3aCBETKA MATPHIIBL.

30



SIpKoCTh 3aBUCUT OT KOHKPETHBIX 3a/lad M BHEIIHErO OCBELIECHMSI — €ClId JUIsl paboThl C
TEKCTOM SPKOCTh JKpaHa JIOJHKHA COCTaBIATH mpuMepHO oT 70 mo 130 ka/kB.M, TO Ui UTp U
npocMoTpa GUIbMOB KOM(OPTHAS IPKOCTh MOKET AOXOIUTh 10 200 KII/KB.M U Ja’Ke BHIIIIE.

4 1IBeronepenaya

[IpousBoauTenu OOBIYHO YKa3bIBAIOT JHIIb OAHY LU(PY — KOJIMYECTBO IIBETOB, KOTOPOE
TPaaUIIMOHHO paBHsieTcs 16,2 wiu 16,7 mumH. Ho oueHb MHOTHE W3 BBIMYCKaeMBIX ceiuac
Matpull (a u3 "ObICTpPBIX" MaTpPUI] — BCE MOT0JIOBHO) HE YMEIOT 0TOOpaxkarh Oosiee 262 ThICSY
LIBETOB (YTO COOTBETCTBYET 18 Outam, miin 1o 6 OUT Ha KaXK/bI U3 TPeX 0A30BBIX IBETOB).

N3o6paxenue Ha 18-OuTHON MaTpuiie Oe3 JOTOTHUTENBHBIX MEP BBITJIUT BECbMa IPYCTHO
— (pakTHYeCcKH Takas MaTpHIA TOJUTCS TOJBKO Il O(UCHON pabOTHI U (B HEKOTOPOU CTETICHN)
st urp. [lo 3To¥ mpuvKMHE MPOM3BOIUTENN MATPHUI] PEATH3yIOT B HUX Tak HasbBaemblii FRC
(Frame Rate Control) — mMeTo sMynsSIuu HEJOCTAIONIUX I[BETOB, MIPH KOTOPOM I[BET IMHKCES
MEHSETCS C KaXIbIM KaJpoM B HeOoiblIMX mpenenax. JlomycTuM, HaM HaJ0 BBIBECTH I[BET
RGB:{154; 154; 154}, xoTopelii MaTpuna (QU3HYECKH HE TOAJICPKUBACT, OJHAKO OHA
nojepkuBaeT aBa cocequux meera — RGB:{152; 152; 152} u RGB:{156; 156; 156}. Ecmu
Tenepb NoodyepeaHo (C YacTOTOW KaJpoBOW pa3BEepTKU) BBIBOJUTH 3TH JBa I[BETa, TO, B
pe3ynpraTe ONM30CTHM WX [BETOB M HWHEPLUMOHHOCTHM Kak YeJOBEYeCKOro rjasa (He
BOCTIPMHUMAIOIIIETO Mepiianue Ha 4dactore 60 I'm), Tak M camoil MaTpuIlbl («CTIIAXKUBAOIICH
MOMEHT MEPEKTIOUYECHUS [IBETOB) MbI Oy/IeM BUJETh HEKUN YCPEIHEHHBIH 1IBET, TO €CTh HCKOMBII
RGB:{154; 154; 154}. Moryr npumeHsTbCs U Oojee ciokHbie MexaHu3Mbl FRC, Hanpumep,
KOr/la HYXHBI 1BeT (OopMHpYyeTCs HECKOJIbKHMHU pACHOJIOKEHHBIMU PSAJOM IHKCEISIMU C
HEMHOTO pasznuyaromuMuca 1BeramMu. (COOTBETCTBEHHO, KauecTBO IIBETONEpeNauyd TaKHUX
MaTpHIl BO MHOTOM oTIpeiessieTcsi kauecTBoM peanmm3aiuu FRC.

IIBeToBas Temmeparypa omnpeesnseT TOHAIbHOCTh U300pa)KEeHUsI Ha SKpaHEe MOHHUTOpPA — YeM
HIKE TeMIiepaTypa, TeM TeIuiee 1BeTa (TaKOBO BOCIPHITHE YeloBeKa — Kak 0oJiee X0JI0JHbIN OH
BOCIIPUHUMAET CIEKTp M3JIy4YeHHUsS Telna, KOTOpOe Ha caMoM Jiene Oojiee ropsdee).
HeobxomumMocTh B HEeil BO3HUKAET MOTOMY, YTO C TOUKH 3PEHHs YEJIOBEUECKOTO TJia3a HeT Kak
TaKOBOT'O HEKOETro YHHUBEPCAJIBLHOTO O€Joro 1BeTa, KOTOPBIN IJia3 Bcerda Obl BOCIPUHUMAN Kak
Oenblif — B 3aBUCUMOCTH OT YCJIOBHUH IJ1a3 MOACTpauBaeTCs MOJ HEKOTOPHIi Auanas3oH. [lo 3toit
MIPUYMHE PEKOMEHAYETCsl YCTaHaBIMBATh HA 3KpaHE MOHUTOpA Ty LIBETOBYIO TEMIIEparypy, Mpu
KOTOpPO#l — MpH JIaHHOM BHEIIHEM OCBEIIEHHWU — OeJblii LBET Ha JKpaHEe HE MMEET KaKUX-TO
JIOTIOTHUTEIbHBIX OTTEHKOB.

3amaHus 115l NPAKTHYECKO padoThl
1. Cxematuuno 3apucoBath ycrpoictBo KK monuropa. CocraButh Tabiuily ¢ ykazaHHUEM

OCHOBHBIX Y3JIOB KK MOHHUTOpPA U UX HA3HAYCHUA.
2. C IIOMOIIIBIO PUCYHKOB TTOSICHUTDH CIoco0 TMOJTYyUYCHUA I/I306pa)KeHI/I$I Ha KK JUCILIICC.

w

CocraButh Tabnuiy ¢ ykazanuem napamerpoB JKK mqucrniees, ux 3HaueHuUi.

4. Haiitn B cetu WntepHer nnpopmanmio no KK monutopam. BeiOpare nBa mMoHHTOpa
(caMblif JOporoil M HEAOPOTOIl), CPAaBHUTH MX XaPaKTEPUCTUKH (TMOANUCATh Ha3HAUYEHUE
XapaKTePUCTHK)

KonTpoabHbIe BONPOCHI

1. Yto Takoe TFT? Kakyto pyHKIMIO OH BBITIOJTHSET?
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2. byner mu cBerutbea KK sueiika mpu monmaue Ha Hee HampspkeHua? Ilpu orcyrcTBUM
Hanpspkerns? [lpu HeOOMbIIOM 3HAYCHUN HANPSHKEHUS ?

3. Kak n3mepsiercs Bpems oTKIMKa? 3a CYET Yero MOSABISAETCS TaKask XapaKTepPUCTHKA?

4. B 4eM 3aKiIr04aeTcss METO/l AMYJISIIIMM HEJOCTAIOIIUX LIBETOB?

IIpakTnueckas padora Ne6

Tema: N3ydeHue yCTPOICTBA M XapaKTEPUCTHK BHIEOKAPT

Ifenv: w3yduTh KOHCTPYKIMIO M HA3HAUYCHHE OCHOBHBIX Y3JI0B BHICOKAPTHI, H3y4HTh
OCHOBHBIE XapaKTEPUCTUKH BHIEOKAPT

Oobopyoosanue:. 11K

Ipoepammnoe ovecneuenue:. MS Windows XP, oducusriii maker MS Office

Kpartkue Teopernueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 110 TeMe
NPaKTHYeCKOi padoThI

I'paduueckas mmara (rpaduueckas kapTa, BHACOKapTa, BUACOATANTEP) — YCTPOUCTBO,
npeoOpasyroiiee M300pakKeHUE, HAXOAIIeecs] B MaMATH KOMITBIOTEPA, B BHUACOCHUTHAT IS
MOHHTODA.

CoBpemeHHast rpaduueckas 1aaTa COCTOUT U3 CIEAYIOIUX YaCTEH:

1. I'paduueckuii mporueccop (Graphic Processor Unit — rpaduueckoe mporeccopHoe
YCTPOWCTBO) — 3aHUMAETCS pacu€TaMu BBIBOAUMOTO H300pa)ke€HUs, OCBOOOXKTass OT 3TOH
00s13aHHOCTH TIEHTPAJIBHBIA TIPOILIECCOP, TMPOM3BOIUT PACUETHI IT O0OpabOTKHM KOMaH]I
TpéxmepHoi Tpaduku. SBisieTcss OCHOBOW rpaduyecKod IIaThl, UMEHHO OT HETO 3aBHCSAT
OBICTpOJEICTBHE U BO3MOXHOCTHU BCETO YCTpoicTBa. OTIMYUTETBHBIMH OCOOEHHOCTSAMU OT
HITY saBnsoTCS: apXUTEKTypa, MaKCUMaJbHO HalleJIeHHAass Ha YBEJIMYEHHE CKOPOCTH pacyeTa
TEKCTYp U CIIOKHBIX rpapruecKux 00bEKTOB; OrpaHUYCHHBINH HA0Op KOMaH/I.

2. Buneoxontpoiiep — oTBevaer 3a GopMHpoBaHUE HM300paKEHUS B BUICOMAMSATH,
naét komauzasl LIAIl Ha popmupoBaHue CUrHANOB Pa3BEPTKHU [UIsI MOHUTOPA U OCYIIECTBIISET
00paboTKy 3apOCOB LIEHTPAIBLHOTO MPOLIECCOPA.

3. BuneonamsaTe — BBINOJHSET POJb KaapoBoro Oydepa, B KOTOPOM XpaHUTCS
n300paxkeHNe, TeHEpUpyeMOe U TIOCTOSHHO M3MEHseMoe TpadUyecKuM MpOLEeccopoM |
BBIBOJIMMOE Ha 3KpaH MOHHUTOpa. B BuaeonaMsaTi XpaHITCs TaKKe MPOMEKYTOUHbIE HEBUIUMbIE
Ha SKpaHe AIIEMEHThl H300pakeHus U Ipyrue AanHele. [loMrMo BuaeonamMsTy, HaXosIencs Ha
BUJICOKApTE, COBPEMEHHbIE IpaduuecKkrue MpoIeccopbl OOBIYHO HCHOIB3YIOT B CBOEH paboTe
4acTh 00Iel CUCTEMHOI MaMsITH KOMIIbIOTEpa.

4. Ludpo-ananoroeiii mpeodbpaszosarens (LIAII, RAMDAC - Random Access
Memory Digital-to-Analog Converter) — cayxutr mis npeoOpa3oBaHUs H300paXKeHUs,
¢dbopMuUpyeMOro BHICOKOHTPOJJIEPOM, B YPOBHM HWHTCHCUBHOCTH I[BE€Ta, IOJaBaeMble Ha
aHaJIOTOBBIN MOHUTOP. BO3MOXKHBIN Mana3oH IBETHOCTH M300pa’keHUs ONpPEeNensieTcs TONbKO
napamerpamu RAMDAC. Yame Bcero RAMDAC umeeT 4eTblpe OCHOBHBIX OJOKa — TpHU
U(ppoaHaIoroBbIX MpeoOpa3oBarelis, MO OJHOMY Ha KaX/Iblii LBETOBOM KaHam (KpacHBIH,
3enéuslii, cuanii, RGB), 1 SRAM i xpaneHus: JaHHBIX 0 TaMMa-KOPPEKIIHH.

5. Buneo-I13Y (Video ROM) — nocTosiHHOE 3aIllOMHHAIOIIEE YCTPOHCTBO, B KOTOPOE
3anucanbl Buaeo-BlOS, skpannbie mpudtel, ciayxebnbie Tabnuuel 1 T.10. [13Y He ucnonszyercs
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BUJICOKOHTPOJUIEPOM HAIpsIMyI0 — K HeMy oOOpaliaercss TOJbKO IEHTPAIbHBIA MPOLECCop.
Xpansmwmiics B [13Y Bumeo-BIOS obecrieunBaeT MHUIHMATU3ANKIO W pabOTy BUACOKAPTHI JIO
3arpy3Kd OCHOBHOM OTIEPAllMOHHOM CHCTEMBI, a TAKXKE COJEPKUT CUCTEMHBIE TaHHBIE, KOTOPbIE
MOTYT YUTAThCA U MHTEPIPETUPOBATHCS BUICOIPAHBEPOM B MpoLIecce padOThI.

6. Cucrema oOXJaXAEHUS — TMpenHa3HAueHa ISl COXPAaHEHHUS TEMIIEPaTypHOTO
peKHMa BHICOTIPOIIECCOPA M BUJICOTIAMSTH B JOMYCTHUMBIX IIpeesax.

[IpaBunbpHast ¥ MONHO(YHKIIMOHAIBHAS pab0Ta COBPEMEHHOTO TpauyuecKoro ajaantepa
o0ecrieynBaeTcss C MOMOIIBIO BHACOJpaliBEpa — CHENHAIBHOTO MPOTPAMMHOTO OOECTICYCHHS,
MOCTaBJISIEMOTO  MPOU3BOAMTENIEM BHUJACOKApTHI W 3arpy’kaeMoro B Ipollecce 3amycka
OTIEpPAIIMOHHOM cUCTeMBbl. BuieonpaiiBep BhIMoNHAET GyHKINK UHTEpderica MeXITy CHCTEMOH ¢
3allyIIeHHBIMH B HEH TPHIOXKEHWSIMHU M BHIeoamantepoM. Tak ke kak u Buaeo-BIOS,
BUJICOJIpAiiBEp OpraHU3yeT M MPOTPAMMHO KOHTPOJHMPYET padOTy BCEX YacTel BHeOaaarnTepa
gyepe3 CIeHUalbHBIE PErucTPhl  YIpaBIEHHs, JOCTYI K KOTOPBIM IPOUCXOJUT 4Yepes
COOTBETCTBYIOIIYIO IIUHY.

B cocraB coBpemMeHHOTO Trpaduyeckoro mporeccopa BXOIAT JBa TpapUUECKUX
yckopuTtens (akceneparopa): 2D-akcenepatop u 3D-akceneparop.

2D-akcenepaTop mpenHazHa4YeH UII OOpaOOTKH JBYXMEPHBIX T'padUUecKUX ITaHHBIX,
peann3yeT anmapaTHoe YCKOPEHHE TaKuX QYHKIIUH, KaK IPOPUCOBKA TpadUIeCKUX TPUMHUTHBOB,
nepeHoc O6JI0KOB n300pakeHus, MacTabupoBaHue, paboTa ¢ OKHAMHU, MBIIIIBIO, TPEOOpa3oBaHNe
I[BETOBOTO TPOCTPAHCTBA.

3D-akceneparop mpemHasHadeH IS oOecreueHus BO3MOKHOCTH BHUJETh Ha DJKpaHE
MPOEKIUIO BUPTYAIBHOTO JUHAMHYECKOTO TPEXMEPHOro 0O0bekTa. Takoil 00BEKT HEOOXOAUMO
CKOHCTPYHPOBaTh, CMOJIECINPOBATh €ro 00beMHOE H300pakeHue, T.€. 3a/1laTh MAaTeMaTHYECKYIO
MOJeNb 00beKTa B TPEXMEPHOU CHCTEME KOOPAWHAT, aHAIUTUYECKH PAacCUUTaTh BCEBO3MOKHbIE
3putenbHbIe 3)PeKTh (Yroma majaeHus cBeTa, TCHH U T.I1.), a 3aTEM CIIPOCIIUPOBATh TPEXMEPHBIN
00BEKT Ha MIIOCKUHA IKPaH.

[IporpammubsiM uHTepdericom 1t 3D-akcenepaTopoB CiyKUT uHTEpderc TPUKIaTHOTO

nporpammupoBanus  (Application Program Interface - APIl), koropslii 3aHMMaeT
MIPOMEKYTOYHOE TIOJIOKEHHE MEXIY BBICOKOYPOBHEBBIMH MPHKIAIHBIMU TMPOTpaMMaMH U
HU3KOYPOBHEBBIMH KOMaHIaMH pa3indHbix 3D-akcenepaTtopoB u obecrieunBaeT 3¢(pdekruBHOEC
npeoOpa3oBaHue 3aIpocoB MIPUKIIATHOM IPOTPAMMBI B ONTUMHU3UPOBAHHYIO
MOCIIEIOBATEIbHOCTh HHU3KOYPOBHEBBIX KoMaHJ. CymecTByeT Heckoiabko tuiathopm AP,
OTJIHYAIOIINXCS 00JacTAMU PUMeHeH s, Harmpumep, DirectX, OpenGL.

K xapakTepucTukaM BHICOKAPTHI OTHOCSTCS CIICIYIOIINE:

- YacTOTHI sIpa W TMaMATH — u3Mepsirores B MIm, yem Oosbiie, TeM ObicTpee
BHJIeOKapTa OyaeT oOpabaTbiBaTh HH(GOPMAIHUIO;

- KOJIMYECTBO BHUJICONAMSTH — BCTPOCHHAs ONICpaTHBHAS MMaMsATh Ha CAMOMW ILIaTe,
3HaYEHHUE TMOKa3bIBAET, KaKOH 00HEM HHPOPMAIIMK MOKET XPaHUTh rpaduyueckas 1ara;

- IIMPUHA IUHBI TAMSATH — KOJMYECTBO OUT MHPOPMAIINH, TIEpeaBaeMoil 3a TaKT.
BaxxHbIil mapaMeTp B MPOU3BOIUTEILHOCTH KapThl;

- TEKCTypHas U MUKCETbHas CKOPOCTh 3aMOJHEHUS — HU3MEpSAETCS B MITH. MMUKCENen
B CEKYH]1y, IOKa3bIBA€T KOJIMYECTBO BHIBOAMMOMN B MHGOPMAIIUH B €IMHUILY BPEMEHHU;

- BBIXOJBI KapThl — pa3péM VGA (15-xonTaktHbiii D-Sub) mnst amamorooro
MoHuTopa, Bbixog DVI-I mm HDMI mns uudpoBbIX MOHHTOPOB, KOMIO3MTHBIN S-Video
BU/JICOBBIXO/I,
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Pucynox 1 - Paswsemsr S-Video, DVI, VGA, HDMI

- uHTepdeiic BHICOKAPTH, C TMOMOMNIBI0 KOTOPOTO OHAa TOJKIIOYACTCS K
matepunckoir miate [IK. VYcrapeBmmwm cumraercs wunTepdeiic AGP. Bce coBpemeHHBIE
BHJICOKAPTHI HCIIONIB3YIOT I oAkroueHus natepderic PCI-Express.

3aganus A1 NIPaAKTHYEeCKOH padoThl

1. CocraButh TabNHUIly C YKa3aHUEM OCHOBHBIX YacTel BUACOKAPTHI U UX (PYHKITHIA.

2. CoCTaBUTh CHHUCOK XapaKTePUCTUK, HEOOXOMMMBIX Ui BbIOOpa BUAeoKapThl. [lopsmok
XapaKTEPUCTUK JIOJDKEH COOTBETCTBOBATh MX BAXKHOCTH JUISL IMOJIb30BaTens. YKas3arb
JKeJlaeMble 3HaU€HUs XapaKTEPUCTHUK.

3. Haiitm B cetm MHTepHeT WHpOpMAIUIO MO BUACOKapTaMm. BeIOpaTh JBE BUIACOKAPTHI U
OMHCATh UX XapaKTEPUCTUKH

KOHTpOJ’lebIB BOIIPOCKHI

Kaxue BueokapThl OBIBAIOT 1O TUITY?

Jl;1st 9ero HEOOX0 UM JpaiiBep BUACOKAPTHI?

KakoBo naznauenue DirectX?

Uepes kakoil pa3beM MOXKHO TOJKIIOUNTH K Buneokapte KK-MouuTop?
Uto Takoe menaepbr?

o krwn

Hepe‘II/ICJ'II/ITe THUIIBI IO AKIIFOYCHHNA BUACOKAPT.
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IIpakTnueckas padora Ne7

Tema: PaGoTa ¢ nporpaMMHBIM o0ecriedeHHeM 3aliCH U BOCIIPOU3BEIEHHS 3BYKOBBIX
(paiisios

Ilenv: 03HAKOMHUTBCS W TOJYYHTh HABBIKK PAbOTBI  CO  CIICIHATH3HPOBAHHBIMH
OPOrPaAMMHBIMA M TEXHHYECKUMH  CPEACTBAMH  IIOJIy4CHHS OIU(PPOBAHHON 3BYKOBOIA
nHpOpManuu.

Oobopyoosanue:. 11K

Ipoepammnoe ovecneuenue:. MS Windows XP, oducusriii maker MS Office

Kpatkue TeopeTrudeckne u yueOHO-MeTOAUYECKHE MATEPUAJIBI 110 TeMe
NMPaKTUYeCKOi padoThl
1. KonmpoBanue aynnonngpopmauumn

Tak kak kKoMmbIOTEp pabOTAET C UUCTIAMU, 3BYKUA U MY3bIKa JTIOJDKHBI OBITH MPECTABICHBI
B UYHCIOBOM BHJIE, WM, KaK TMPUHITO TOBOPHUTh, 3akoaupoBaHbl. [Ipow3BoibHas
aynrouH(popManus Mpu KOJUPOBAHWHM 3aHUMAET MHOTO MECTa, MOATOMY YacTO HCIOJIB3YIOT
cxkaTeie aynuodopmatel. My3bIka 3aHUMAeT MEHBIIIE MECTa, TaK Kak XopoImio (Gopmanusyercs —
€€ MOXKHO 3aricaTh C TIOMOIIBIO HOT.

3ByK IpelcTaBisieT CcoOOW BOJIHY, pacHmpocTpaHsiomytocs B arMmochepe, u
BOCTIPHHUMAEMYIO YEJIOBEKOM C TOMOIIBIO OPraHoB ciyXa. [ POMKOCTh 3ByKa — 3TO €ro
Kaxymascs cuna. M3amepsiercss rpoMkocth B nenubenax (nb). ['poMKocTh 0OBIMHOTO pa3roBopa
okojsio 50 ab, myMm Ha ynuie dacto npessimaer 70 n1b, a rpOMKOCTh B3JIETAIOIIETO CaMoJieTa
coctasiisieT 120 ab. [Topor 4yBCTBUTENBHOCTH Y€JIOBEUECKOTO yXxa 0kojo 20 nb.

XapakTepusyeTcsi 3ByKOBasi BOJHAa HM3MEHEHHEM BO BPEMEHHU YaCTOThl M AMILIUTYbI
curHama. ['paduueckun 3ByKOBas BOJIHA OMNHCHIBACTCS KPUBOM, 3ajaromiell 3aBUCUMOCTh
aMIUIUTYIbI OT BpeMeHHu. YacToTa OCHOBHBIX KOJeOaHMil ompezaenseT BbICOTY 3Byka. Ho 3Byku
OJIHO# YaCTOThI MOTYT UMETh Pa3HBbIii TEMOP.

UTo0Bl 3aKOIUPOBATH 3BYK, HEOOXOJMMO HU3MEpATh AaMIUIUTYLy CHUTHaJlIa 4Yepes
oTnpeJieNieHHbIE TPOMEXKYTKH BpeMeHH. Ha KakJoM BpEMEHHOM OTpe3Ke OMPEeIsAeTCsl CPeaHsIs
amIuiutyna curHana. ['paduueckn Takoe mnpeoOpa3oBaHUE OMUCHIBAETCS MHOKECTBOM
CTOJIOUKOB.

[Ipn BOcCTaHOBIIEHMM MCXOJHOM KpuUBOW ee BUJ OyneT HCKaxkeH. VckaxeHus TeM
Oonpiie, yem OoJbllle IMIMPUHA CTOJIOMKOB, TO €CTh YeM pEXe OMpeleseTcss TeKyllas
amMIunTyaa. Yem nmpoMeKyTKu BpeMEHU MEHbIIe, TeM BhIlIe OyAeT KayecTBO 3aKOJIUPOBAHHOTO
3Byka. YacToTa, ¢ KOTOpOH oOmpenensercs aMmIUIUTyAa CHUTHajla, Ha3bIBAaeTCsl 4YacTOTON
TMCKPETU3AINH.

AMIUIMTY/Ia CUTHANA, OTpeeNieHHass B KaXKIblii MOMEHT BPEMEHH, TakKe J0JKHA OBITh
MpeJICTaBJIeHa B YUCIOBOM BuUJe. B mpocreiiiiem ciydyae MOKHO HCIOJIb30BAaTh OJUH OUT — €CTh
3BYK Wiu ero HeT. Ho Ha mpakTuke Takoe KOJMPOBAaHUE HE MMEET CMbICia. MUHUMAaNbHO AJiA
KOJMPOBAHUS aMIUTUTYIbI CUTHAJIA OTBOJISITCS BOCEMb OUT — OAMH OAlT, 4TO TIO3BOJISET OMKUCAThH
JIBECTU NATHJECAT IIECTh YPOBHEM TI'poMKocTH. KayecTBO 3ByKa NHpH 3TOM MOJYy4aeTcs HeE
CIIMIIKOM BbIcOKOe. Eciu 1 yacTtoTa MMCKpEeTH3aIMi HEBEIHUKA, TO MIPH BOCIPOU3BEICHUH OyIyT
MPUCYTCTBOBATh CHJIbHBIE HCKAKEHHS. 3HAYUTENIBHO JIyylllee KadecTBO MOJy4aeTcs MpHu
MCIOJIb30BAHMU JIBYX OalT, YTO MO3BOJSET 3a7aTh OoJee MIECTUICCSITH MSATH THICAY Pa3HBIX
3HaUEHUN aMIUUTY/bl. B OOJIBIIMHCTBE ClIy4aeB OBYX OalT AOCTATOYHO MAJS TOJNydeHUs
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BBICOKOKAQUEeCTBEHHOM 3allMCH 3BYKa, XOTS HMHOrIa NpuMeHsoT 24 Outa — Tpu Oaiita mis
KOJMPOBAHUS aMILIUTY (bl CUTHAJA.

Jlnist KoAMPOBaHUS 3BYKOB CJIEIyeT MCIIOJIb30BaTh YaCTOTY BABOE OOJIBIIYIO, YEM 4acTOTa
Koaupyemoro 3Byka. OOBsSCHEHHE 3TOMY JOBOJILHO IPOCTOE. 3BYKOBAsi BOJIHA COCTOUT U3 JIBYX
MIOJIYIIEPUO/IOB: MOJIOKUTEIBHOIO U oTpuuiarensHoro. [loatomy /i ee uMUTalMU HEOOXOAUMO
UMETh XOTsA Obl TO OJHOW BBHIOOPKE HA KaXIOM H3 TOJYNepuoJoB. Tak Kak uYeJIOBEK
BOCIIPUHMMAeT 3BYKM B Juana3zoHe yactorT oT 20 nmo 20000 I'm, To a1 KauyecTBEHHOTO
KOJMPOBaHUsS HEOOXOAMMO HMCIOIB30BaTh YacTOTy BIBoe Oosbmyto, dem 20000, To ectb 40000
I'm. Torma coxpaHEHHbIE BBIOOPKH TIIO3BOJIAT BOCIPOU3BOJWTH 3BYKOBYIO BOJIHY BHYTPH
JMana3oHa, BOCIPHHUMAEMOTO YEIOBEUYECKUM yXOoM. [ KauecTBEHHOTO KOJAWPOBAaHUS 3BYyKa
MIPUHATO UMETh HEKOTOPBIN 3aI1ac, MO3TOMY TPH U(PPOBON 3BYKO3AIMCH HCIIOIB3YETCS 9acTOTa
muckperuzanuu 44100 I'n u 48000 ['u. D10 o3Hayaer, YTO 3a KaXAYK CEKYHIY 3BYKO3aIlUCH B
uuppoBoM Bujae 3anucbiBaercs Oonee 44000 enuHUI HHPOpPMAIUM, MOCIEIO0BATEIBHOCTD
KOTOPBIX MOJIETUPYET 3BYK JUIUTEIBHOCTHIO B OJHY CEKYH]TY.

JUis Toro 4roObl 3amucaTbh CTEPEO3BYK, CJIEAYyEeT OJHOBPEMEHHO KOJMPOBATh JBa
HE3aBUCUMBIX KaHaia 3ByKa. [IpM 3TOM dYTOOBI TONYYUTh XOpOIIEe KadecTBO, HYKHO
WCIIOJIh30BaTh JIBa OalTa JIsl KOAUpOBaHUS W 4dacToTy auckperusamuu 44100 ['q amsa xaxmaoro
n3 KaHajoB. VMIMEHHO Tak KOJHWpYyeTCsl 3BYK Ha KOMMAkT-auckax. [Ipm 3Tom ogHa MuHYTa
3aKOJIMPOBAHHOTO 3BYKa 3aiiMeT 6osee 10 M6.

B HEKOTOpBIX cilydasiX MOXHO OOOWTHCH OoJiee HU3KMM KadyeCTBOM, CPAaBHUMBIM C
Ka4ecTBOM 3amucl JIUKTOGoHA. [l TOro 4YToOBl 3aKOAMPOBATH TOJIOC, HE TPEIBSIBIISS
MOBBIIIEHHBIX TPeOOBaHUI K KauecTBY 3BYYaHHs, MOKHO MHCIIOJIb30BaTh OJWH OalT mpu
KOJUPOBAaHUU W OJWH MOHO(OHMYECKMH KaHal. YacToTy AMCKpeTH3aluu TakKe MOXKHO
MOHU3UTh. YTOOBI pa3Ouparh OTHAEIbHBIE CIIOBA U MOHHUMATh UX CMBICH, JOCTATOYHO YacTOTHI
muckperusauu 8000 I'm. C TakuMu mapameTpamMyd MHHYTa 3aKOJAMPOBAHHOTO 3BYKa 3aiMET
Mmenee 480 KOo.

JUis TOBBIIIEHHUS KadyecTBa KOJIUPOBAHUSA HCIIOJNB3YIOT 00Jiee BBICOKHE YacTOTHI
muckperusanuu, 10 96000 I't, omHako Takoe KauyecTBO TPeOyeTCs UCKITFOYUTENIBHO MpU padboTe B
podeccroHaAbHBIX 3BYKO3AMUCHIBAIOIINX CTYIHIX.

CoBpeMeHHbIE KOMIBIOTEPHl YaCTO HCIOJIB3YIOTCSA MPH CO3/IaHUU M BOCIPOU3BEACHUU
MY3BIKH. My3bIKalbHOE MPOU3BEIEHNE MOKHO 3aKOJAUPOBATh Kak JIOO0N Jpyroil 3ByK, OJIHAKO
3TO 3aiiMeT MHOro mecta. KpoMe TOro, BO3ZHHKHYT TpPYAHOCTH MPU HM3MEHEHHHM NapTUN
OTJIebHBIX HHCTPYMEHTOB. [Ipoiile yka3ath HHCTPYMEHT M 3a/1aTh, KKyl HOTY U KakK J0JT0 OH
JOoJKeH wurpatb. JlJis BOCHpPOM3BENEHUS MY3BIKH KOMIIBIOTEP CHUHTE3UPYET pPa3HOOOpa3HbIE
3BYKH, KOTOPbIE M3/1al0T MY3bIKaJIbHbIE HHCTPYMEHTHI.

B kommbloTepHO#l  My3bike — ucmosib3yeTcs — abOpeBmarypa  MIDI,  kotopas
pacmudpossiBaetcss kak Musical Instrument Digital Interface (Iludposoit wuuTEpdeiic
MY3BIKQJIIbHBIX HHCTPYMEHTOB). MMeeTcst craHmapT, OMUCHIBAIONIMN OCHOBHBIE HCIOJIb3YEeMbIE
unctpymentsl, — GM (General MIDI — emunbiit MIDI). B cranmapte omucaHbl MATHAINATH
TPYII MENOANYECKUX MHCTPYMEHTOB U OJIHA TpyNNa yAapHbIX UHCTPYMEHTOB. Menoandeckuit
HaObOp COCTOMT U3 MHAHWHO, OPTaHOB, THUTAp, CTPYHHBIX, IYXOBBIX U TOMY MOJOOHBIX
MHCTPYMEHTOB. 32 BCEMHU HHCTPYMEHTAaMH 3aKperieHbl HOMepa, Hampumep, HYyJIeBOH HOMEp
uMmeer akyctmueckuii posuib. Kpome GM wucnone3yrores cranmaptei GS (General Synth —
enunbiii cunte3), XG (Extended General — enunsiii pactmpennsiii), GM2 (General MIDI 2).
Bce atu crangapTel He 3aMeHSIOT co0oit GM, a nuIb TOTOTHSIOT €r0 HOBBIMH MHCTPYMEHTAMHU
Y JOTIOJIHUTEIHHBIMH TapaMeTpaMy 3BY4aHUSsI.
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HecmoTps Ha TO, 9TO MHCTPYMEHTHI ¥ TeMOpbI ctannaptuzupoBansl B GM, a MIDI-daiin
COJICPKHUT TOJIbKO HOMEpa HMHCTPYMEHTOB U TeMOpoB, 3TOT ¢ailn mno-pazHomMy Oyzaer
BOCIIPOU3BOJUTHCS HA PA3HBIX 3BYKOBBIX KapTax. JTO OOBACHAETCA HECKOJBKUMHU HMPUYUHAMHU.
Tak, B cranmapre OmHMcaHbl TOJBKO HA3BaHUS WHCTPYMEHTOB M TeMOpoB. Takue mapamerpsl
3BYyKa, KaK T'POMKOCTb, OKpacka W APYrue He OIpPEIeNICHbl W BBIOMPAIOTCS MPOU3BOIUTEISIMU
3BYKOBBIX KapT MPOU3BOJIBHO.

Kpome Toro, Ha KayecTBO BOCHPOM3BEICHHS 3BYKa CHJIBHO CKa3bIBa€TCS METOJ,
KOTOPBIM 3TOT 3BYK BOCHPOHM3BOIUTCA. [IPHMEHSIOT JBa OCHOBHBIX METOJIA CHMHTE3a 3BYKOB.
bonee mpoctoii mMeTon HaszbiBaeTcsi 4acTOTHBIM cuHTE30M (FM-cuntes). Jlns kaxmaod HOTHI
Ka)X/IOTO MHCTPYMEHTA OIpeJiesieHa YacToTa M aMIUIUTYa 3ByKa, U 3BYKOBasl IJIaTa KOMITbIOTEpa
cuHTe3upyeT 3BYK. OJHAKO TPH ITOM CHHTE3MPOBAHHBIC 3BYKH TIOJYYAIOTCS HE CIHUIIKOM
MOXOKUMH Ha 3BYYaHHWE pPEATbHBIX HMHCTPYMEHTOB. B COBpEMEHHBIX 3BYKOBBIX ILIaTax
YaCTOTHBIA CHHTE3 HE HCIIOJIB3YETCsl.

3HAYUTENBHO JIydlliee KayecTBO 3By4aHWsl MaroT BosHOBbIe Tabmumbl (Wave Table). B
TaOJIUIIEe 3aIMCaHbl 3aKOIUPOBAHHbBIC 3BYKH peaIbHBIX MHCTPYMEHTOB. IIpu 3TOM mcmonb3yercs
METOJT KOJUPOBAHHUS aMIUTUTY/AbI 3BYKOBOTO CHTHAja 4depe3 KOPOTKHE MPOMEKYTKH BPEMEHH.
Hanpuwmep, ecim TpeOyercss BOCIPOW3BECTH ymap 1O Tapeske, 3BYKOBas IUIaTa MPOHUTPHIBACT
HEOOJIBIIION (PparMeHT, 3alMCaHHbIN B OMpPENEICHHOM MecTe Tabmuibl. dparMeHThl Ha3bIBAIOT
comruiamu (samples). MHCTpyMEHTBI ¢ Maiol JUTHTEIbHOCTIO 3BydaHHUs] OOBIYHO 3aMUCBIBAIOTCS
MOJTHOCTBIO, & JUIS OCTAJIBHBIX MOJKET 3aIMCHIBATHCS JIMIIH HAYaJ0, KOHEIl 3ByKa M HEOOJIbIIast
CpeIHss YacTh, KOTOpasi 3aTeM NPOUTPHIBACTCS B IMKIIE B TEUSHHE HYKHOTO BpeMeHH. Takoe
KOJAMpPOBAaHUE OO0ECleYuBaeT NPEAEIbHYI0  PEAIMCTUYHOCTh  3BYYaHUS  KIACCHUYECKHUX
MHCTPYMEHTOB M IPOCTOTY IOJy4eHHus 3Byka. OJHAKO BOJHOBBIE TaOJIUIBI MOTYT 3aHMMAaTh
MHOTO MECTa B aMSITH.

Tak kak My3bIKa, MpeACcTaBiIcHHAs B IU(DPOBOM BHUIE, HE TPeOyeT mpeoOpa3oBaHUM, K
KOMIIBIOTEPY HANPSIMYIO MOKHO MOJKIIOUNTh [I(POBbIE cuHTe3aTopbl. Haurpeisas Menoauio Ha
CHHTE3aTOpe, B KOMIIBIOTEp BBOJAUTCS IIOCIEAOBATEIBHOCTE HOT. Takke CHHTE3aTOPbI
MIO3BOJISIIOT IPOUTPHIBATh KOMIIO3UIIMM, CO3/JaHHBbIE Ha KOMIIbIOTEpE. 3arpy3uB B CHHTE3aTOP
COMIUIBI M3 BOJIHOBOHM TaOIMIIBI, MOXHO M3BJIEKAaTh CaMbleé HEOObIUHBbIE 3BYKHM IpPU HaXaTUU
KJIaBUILL.

B mnocneanee Bpems CTalo MOJAHBIM KapaokKe, W B KOMIIBIOTEPE CTald KOAWPOBATh
My3bIKy BMecTe ¢ TekcToM. akrtuyecku kapaoke sBiserca BapuantoM MIDI. My3bika
3aKOJMpPOBaHa OOBIYHBIM CIIOCOOOM, HO JIONOJHMUTENBHO J00ABJIEH TEKCT, 3aMEHUBLIMHA
OINMCAaHKUE OJTHOIO U3 UHCTPYMEHTOB.

XO0Ts 4acTOTa AUCKPETU3ALMH NTPH KOJUPOBAHUY 3BYKOBOT'O CUTHAJA IO KOMIBIOTEPHBIM
MEpKaM HE OY€Hb BEJIMKA, 00bEM MOJYYMBIIUXCA LHU(POBBIX JAHHBIX JAOCTATOYHO OOJBLION.
YroObl yMEHBUINTH 00BEM, 3aHUMAEMBbIH LIU(POBBIMU ayANOJAaHHBIMU, IPUMEHSIOT Pa3INUHbIE
MeTOoJbl CKaTus MHpopmanuu, B yacTHocth anroputMel MPEG. Hampumep, npumenenue
cxartus no anroputmy MPEG-1 Layer 3 (MP3) no3BosiseT yMEHBIINTh 00BEM JaHHBIX OoJsee
4eM B JIECATh pa3, NMPH COXPAHCHWH KadyecTBa 3ByKa, Onuskoro k audioCD. Hapsay ¢ MP3
npumensiercst popmat cxatus no cranaapry WMA (Windows Media Audio), moaiepkuBaeMsblit
HOCJICTHUMH BEPCHSIMHE OllepannoHHbIX ciucteM Windows.

B 06oux cranmaprax MCHOJIB3YeTCS METOJ CXKATHUS MO MCHUXOAKYCTHYECKOM MOJENH, TO
€CTh M3 MCXOJHOTO 3BYKOBOI'O CHTHaJa yjanusercs: HH(opMalys, MajJo3aMeTHast Ha CIIyX, [ocie
Yero CHUTHaJ CKUMaeTcss OOBIYHBIMH METOJIaMH, KOTOpbIE pEalu30BaHbl B IMpPOrpaMMax—
apxuBaropax. [Ipu Takom MeTo/ie KOJMPOBAHUS HEM30EKHO MCKaXEHHE MCXOJHOTO CHUTHAla, a
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3HAUUT — MoTeps KadecTBa. CTENeHb MOTEPU KayecTBa MOJYKHO PEryJMpoBaTh, OJHAKO IpU
YBEIMUEHUH KauyecTBa HEM30EKHO pacteT o0beM wuHpopManuu. OCHOBHBIM HapaMETPOM,
XapaKTEepPU3YIOIIUM KayeCTBO 3aIlUCH, SIBISETCS CKOPOCTh MOTOKA JAHHBIX, NMOCTYHAOIIMX IS
nekoaupoBaHus. YacTo 3ToT mapameTp HasbiBatoT Outperitom (bitrate — wacrora OUTOB).

burpeiit u3mepsiercss B KUJI0OUTaX B CEKyHIYy M MOXeT cocTaBiarh 1o 320 Kout/c. B
OOJIBIIMHCTBE CITyyaeB BIOJHE XxBaraeT 192 mmm naxke 128 Outpeiit. butpeiitr nmke 48 Kout/c
CYLIECTBEHHO YXYLIUT KaU€CTBO U €0 HE CJEeAyeT NPUMEHSATH /IS 3alIUCH MY3bIKH. J{71s 3anucu
peYHr MOXKHO HCIIOJIb30BaTh MEHBIINK OuUTpeiT. KauecTBEeHHYIO TUKTO(GOHHYIO 3alMCh MOXKHO
MOJTyYHTh TIpu OuTpeiite paBHOM 8 Kout/c.

Uckaxenuss npu kogupoBanuu B (opmarax MP3 u WMA Bo MHOroM 3aBHCAT OT
xapaxkTtepa My3bikd. CuMdoHnyeckas My3bika TpeOyeT OoJbIero OuTpeiTa, a TaHIEBaIbHA —
MeHbuiero. Hanbosee nmomynsapHeIM OUTPEUTOM NPU KOJUPOBAHUU MY3BIKAJIBHBIX KOMITO3UIIUI
cuntaercs outpeut 128 Kour/c, naronuii xoporee KaueCcTBO 3alKUCH U MTO3BOJISIONINNA C)KUMATh
UCXOHYI0 HH(pOopMaIHIo 6ojiee YeM B JIECATh Pas.

Jlig XpaHeHMs] MPOU3BOJIBHBIX 3BYKOBBIX JAHHBIX Yallle BCETO HCHOJB3YIOTCS (hailibl
¢dopmara wav. B sTom dopmaTe MOXKET XpaHHUTHCS MOHO- WM CTEPEO3BYK, 3aKOJMPOBAHHBIN
OJIHUM WJIM ABYMsI OaliTaMu U C pa3IMuHON 4acTOTOW auckperusaruu. Daitnel 3Toro dopmara
MOTYT OBITh C)KaThl pPa3HBIMU CHOCOOAMM JUISI JTOCTHXKEHHUSI MEHBIIEro pa3Mepa, a MOTYT
OCTaBaThCS M HEC)KATHIMU. My3bIKalibHbIe (ailibl HCTIONB3YIOT popmar Mid, Tak Kak UPPOBOI
MY3BIKQJIbHBI HHTEpdeiic M crnocod KOAMPOBAHMSI MY3BIKAIbHON HH(GOpPMaIlMU Ha3bIBAETCS
MIDI. Cxartpie ¢aitibpl MOTYT UMETh pacllupeHHe WaV, a MOTYT pacHIMpEeHUEM YKas3bIBaTh Ha
HCIIOJIB3YEMBIN croco0 cxxkatust — MP3 uiaum Wma. EcTh 1 HECKOJIBKO Ipyrux GopMaToB 3BYKOBBIX
(aiioB, HO OHU MPUMEHSIOTCSI 3HAYUTEIHLHO PEKE.

2. 3ByKoBO€ 000py10BaHUE U TPOTPaAMMBbI

3a BOCIIpOM3BE/ICHHUE U 3aITHCh 3BYKa B KOMIIBIOTEPAX OTBEYAIOT CIICIIHAIbHBIC 3BYKOBBIE
azanTepsl. 3BYKOBOUM aamnTep COICPKHUT €lIie OJWH CIEIHMaTU3UPOBAHHBIA IPOIECCOP, TEM
CaMbIM OCBOOOX/Iasi OCHOBHOW IPOIECCOP OT (PYHKIMI TIO YIPABJICHUIO BOCIHPOU3BEIACHUEM
3Byka. C TIOMOIIBIO 3BYKOBOTO aJamTepa MOXHO 3alChIBAaTh 3BYKOBYIO HH(MOpPMAIIHIO,
BOCIIPOU3BOIUTh PEUYb U MY3BIKY.

CoBpeMeHHbIE 3BYKOBBIC IUIATHI MO3BOJSIOT MPOM3BOJUTH 00pPaOOTKY 3BYKa, MOHTaX
MY3bIKaJIbHBIX KOMIO3HUIIUKA. OCHOBHBIM HAIlPaBJICHHUEM Pa3BUTHs COBPEMEHHBIX 3BYKOBBIX ILIAT
SBIISICTCSL  MOJJCPKKA OOBEMHOrO 3BykKa. B 93TOM ciyyae TMOSBISETCS BO3MOXHOCTb
MO3UIIMOHUPOBAHNUSI ICTOYHUKOB 3BYKa B IPOCTPAHCTRBE.

[Monasnsiromee OOJIBIIMHCTBO COBPEMEHHBIX KOMITBIOTEPOB OO0OPYIOBAaHO 3BYKOBOM
kaproii. Xopomue 3ByKoBbie Tiatel Sound Blaster Audigy pasinuHbIX BepCHid BBIMTYyCKAET
¢dupma Creative. Bmecte ¢ TeM B HacTOsIIIee BpeMsi MHOTHE MATEPUHCKHUE ITATHI TTOACP/KUBAIOT
Ka4eCTBEHHBIN IIECTUKAHAIBHBIN 3BYK.

Upe3BbIYaliHO Ba)XHO JUIA TIOJIYYCHUS KAyeCTBEHHOTO 3ByKa HWMETh XOpPOIIHE
aKycTudeckue cucremsl. [ Bocnpou3BeeHUsI 00bEMHOI0 3ByKa HEOOXOMMO HE MEHee JBYX
aKycTH4eckux cucteM. OmHaKo Al MOMy4deHus jaydniero 3¢¢exra oT 00beMHOTO 3BYYaHUS
Jy4Yllle UCIOJIB30BaTh YEThIpe KOJIOHKM — JBe cnepenu M ase c3aau. COBpeMEHHBbIE 3BYKOBBIE
wiatel UMeroT 1MdpoBoit Beixoa SPDIF, mo3possiomuil NOAKIIOYUTECS K OBITOBOM TEXHHKE.
Opnnako yacto Gosiee ynoOHO HCIOJIB30BaTh JUIi KOMIIBIOTEpAa COOCTBEHHYIO aKycTHKY. llpu
UCIIOJIb30BAHUHM KOMIIBIOTEpA Uil MPOCMOTpa BHICO(MMIBMOB, 3amucaHHbix Ha DVD,
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00s13aTENIbHO CJIEYET UCIOIb30BAaTh COBPEMEHHYIO aKyCTUUYECKYIO CHCTEMY M3 ISATH KOJOHOK U
cabBydepa.

Hns Toro 4YtoObl CO3/1aBaTh COOCTBEHHBIE MY3BIKAJIbHBIE IPOU3BEICHHUS MOXKET
MOHAJOOMUTHCS CHEIMabHAs KiIaBUaTypa, nojakimodaemas k uarepdeiicy MIDI. My3bikanbHbie
KJIaBUATYyphl, TOJKIOYaeMble K 3ByKOBOW KapTe, pa3In4aroTcs KOJIMYECTBOM OKTaB (OOBIYHO OT
TpeX JO CEMH), a TaKKe KOJIMYECTBOM KiIaBUIl M uX pa3MepoMm. Haubonee uzBecTHBIMU
npousBoauTeNsiMu  siBisitoTess  pupmer - Korg, Roland, Yamaha. Hemnoxue mroOurtenbckue
KJIaBHATYpHI BbiyckaeT pupma Casio.

JUia  KayecTBEHHOM 3allMCU roJjioca HYKHO MCIOJb30BaTh COOTBETCTBYIOILHE
Mukpodonsl. IIpocTeie KOMIBIOTEpHBIE MHUKPO(OHBI HE 00ECHEUMBAIOT BBICOKOE KaueCTBO
3Byka. Kpome Toro, Mukpo(oHHBII BXOJ OOJBIIMHCTBA 3BYKOBBIX IJIAT TakXke He 00JafgaroT
XopomuM KadecTBOM. [loaToMy pekoMeHIyeTCsl HCIOJIb30BaTh MUKPO(POHHBIM YCHUIUTED,
KOTOPBIM MOJKIIOYAeTCs K JMHEHHOMY BXOJY 3BYKOBOHM IuIaThl. MUKpPOQOHHBIN YyCHUIHUTEIH
o0ecreunT MOJKIIOYEHHUE JBYX MHUKPO(QOHOB, YTO IO3BOJIMT 3aIUCHIBATH CTEPEOPOHUUYECKHI
3BYK.

B nocnennee BpeMs HMIMpPOKOE pacHpOCTpaHEHUE IMOTYYWIM MHUHHATIOpHBbIE LK(pOBBIE
MIPOUTPHIBATENN, XpaHsIIIHe My3bIKy B (popmate MP3. My3bika ¢ KOMIbIOTEpa 3alMCHIBAETCS B
MaMsATh TaKOro YCTPOMCTBA, MOCIE Yero €€ MOKHO IMpociyliaTh B JIIOOOM MecTe uepe3
HAYITHAKH.

B kadecTBe [OMOJMHUTENBHOTO MCTOYHHMKA 3ByKa JJIsI KOMIBIOTEpPA  MOXKET
paccMaTpuBaThCsi KOMIIBIOTEPHBIA paanonpueMHuK. OH MOKET ObITh pealn30BaH B KauecTBE
JOTIOJTHUTEIBLHOM TIAThI, @ MOXKET MOJIKIItoUaThes K mopty USB.

Koneuno, paboTta co 3ByKOM Ha KOMIIbIOTEPE HEMBICINMA 0€3 CHelHaTbHBIX MPOTPAMM.
[TpocrTeiimre mporpaMmbl it paboThI CO 3BYKOM BKITIOYEHBI B cocTaB Beex Bepcuit Windows. C
UX TIOMOIIBIO MOXHO HACTPOUTh TPOMKOCTh pa3HbIX MCTOYHUKOB 3BYKa, YCTAaHOBUTH
YyBCTBUTEIHHOCTh MUKpPO(]OHA U JHHEHHOTO BXoja. Kpome Toro, MO>kKHO 3amucarh HEOOJbIION
3BYKOBOW (hparMeHT, BBINOJHUTH C HUM IPOCTbIE IpPeoOpa3oBaHUS M 3alUcaTh pPe3ylbTaT B
daiin. Taxwke B WIindOws BKIIOUEHBI CpPEICTBA IMPOUTPHIBAHUS KOMIIAKT-IHCKOB U
MYJIbTUMEIUNHBIX (ailioB, 3aMMCH MY3bIKH Ha U(GPOBbBIE MIJIeepPhl, MPOCIYIINBAHNUS MY3bIKU U3
HNutepnera.

[Ipn wucnonb30BaHUM MY3BIKaJIbHOM KJIaBHATyphl TpeOyeTcsi paboTa cO 3BYKOM B
peanbHOM MaciiTabe BpemeHu. Hambosiee MmorHo# Takoil mporpammoii siisiercs Cakewalk
Home Studio, HO MOKHO 00OUTHCH U O0JIeE MPOCTHIMU IIPOTPAMMaMHU.

Jns oOpaboTku 3BYKOB CIEAyeT MHCIOIb30BaTh 3BYKOBOM penakTop. Jlydmummu
3BYKOBBIMH peIakTopaMH sBJsiFOTCs  nporpammbl  Sound Forge wu Wavelab., [lns
MHOTOKAHaJbHOTO ~MOHTaka mnpuMensiercss pemakrop Cool Edit. Jlns cosmanus u
pEIaKTUPOBAHUS MY3BIKM, a Takke s J00aBleHHMs BOKajla K MY3bIKe, HPUMEHSIOTCA
porpammsl, Ha3biBaeMble cekBeHcopamu MIDI u aynuno. Jlydmumu nporpaMmamu 3Toro Kiacca
sisitorest Cakewalk Sonar u Cubase VST.

Ilenne kapaoke crajo B IOCIeNHEE BpeMs JOCTAaTOYHO MOMYNISIpHBbIM. CylecTBYIOT
HECKOJIBKO MPOTrpamMM Uil co3/iaHus (ailioB Kapaoke W JUIsl UX BOoclpousBeaeHus. JlocTtaTouHo
ynobna mnporpamma Karaoke GALAXY Maker, mosBosstonias co3maBath Kapaoke. Jlist
BOCIIpoM3BeieHHsl Takux (aitnoB ucnonp3ytor nporpammbel Karaoke GALAXY Player wmu
vanBasco’s Karaoke Player.
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3agaHus 118 NPAKTHYECKOH padoThl

1. Omnucare BO3MOMKHOCTH HpOrpamMMbl 3BYKO3anuch. lIposeMOHCTpUpOBaTh 3amuCh 3BYKa,

3P PEKTHI.

2. Omnmcath BO3MOXHOCTH, KOTOpbIe mpenoctasisier mnporpamma IIpourpsBatens Windows
Media.
3. OTpa3uTh KpaTKyro CIpaBKy 0 opMaTax 3BYKOBBIX (ailioB

KonTpoJsbHbie Bonpochl:

1. Kakoe MuHUManbHOE KOJMYECTBO OAaWT IOCTATOYHO JUIsl MOJYyYEHHUS! BBICOKOKAUECTBEHHOM
3anucy 3Byka? CKOJIBKO YpOBHEH IPOMKOCTH 3TO KOJMYECTBO MO3BOJISET ONUCATH?

2. Kakas ncnonp3yeTcst 4acToTa JUCKPETH3AINH Il KAYeCTBEHHOTO KOJIMPOBAHHS 3ByKa?
CKOJIBKO TpU ATOM YacTOTE MeCTa Ha JIMCKE 3aliMeT 0JJHa MMHYTa 3aKOIMPOBAHHOT'O 3BYyKa?

w

Kakue npumeHstoTcs METo/1bl CHHTE3a 3BYKOB?

&

Kakne w™eroapl cxaTuss HHQOpPMAIMM HUCHOJB3YIOTCS ISl  YMEHbIIEHHS o0ObeMa,
3aHUMAEMOTO ayIMOJaHHBIMU?

UYro takoe OuTpeiT? B Kakux eqMHAIIAX OH U3MEPSETCs ?

Kaxoit 6utpeiT HeoOX0o 1M /T KaueCTBEHHOM 3aiCH MY3BIKH (peun)?

Kakue ycTpoiicTBa B KOMIBIOTEPE UCIOJIB3YIOTCS JJIs1 BOCIPOU3BEICHUS U 3all1CH 3BYyKa?

© NG

Kakue nporpammsl i paboThl CO 3ByKOM BbI 3HaeTe?

IIpakTnyeckasi padora Ne§

Tema: TloaxkiI0yeHUe U HACTPOIIKA MapaMeTPoOB PadoThl NIPUHTEPOB. 3aMeHa
KapTpuIKei

Ilens: HayunTHCS yCTaHABIMBAThH U pabOTaTh C MEYATAIOIIMMHU YCTPOUCTBAMHU
Ooopyoosanue:. 11K, na3zepHblil mpuHTEP

Ipozpammnoe ovecneuenue. MS Windows XP, oducusriii maker MS Office

Kparkue Teopernyeckne M y4eOHO-MeTOANYECKHE MATEPHAJIbI 110 TeMe NMPAKTHYeCKOM
padoThbI

[IpuHTEpHI, TpEACTaBICHHBIE B Mara3uHax, OOBIYHO JENSATCS Ha TPU KATCTOPHH. ITO
HanboJiee pacpOCTPAHCHHBIC THITBI IIPHHTEPOB, MCIIOJIb3YEMbIX J0Ma MK B oucax. Kaxmas u3
yKa3aHHBIX TEXHOJOTHI UMEET CBOM MPEUMYIIIECTBA U HEJO0 CTATKH.

Enununa wsMmepenus paspemieHus npuHtepa — 310 DPIl (komwdecTBO ToYek Ha JIOWM).
KonnyecTBo TOoYek Ha JIOWM OIpPEIEIseT, HACKOJIbKO YETKO W IMOJAPOOHO MPUHTEP CMOXKET
BOCITPOM3BECTU JOKYMEHT WM M300pakeHne. 3HaueHue 3TOro MapaMeTpa UrpaeT BaXKHYIO POJIb
MIPH MOKYIKE HOBOTO MPUHTEPA

l. CrpyiiHble NPUHTEPBI

CrpyiiHble MPUHTEPHI MEYaTal0T TEKCT U M300pakeHus, pa3OpbI3ruBas Ha Oymary MesKue
karmmu 4yepHus. CTpyiiHble NPUHTEPHl MOMYASPHBI HM3-32 OTHOCUTENBHO HEBBICOKOW IICHBI.
CyiiecTByeT MHOXECTBO MOJIeNeld TaKuX MPUHTEPOB, BKIIOYAs MOJICNH, CIEUATbHO
MpeHa3HaYeHHbIe JJIs TeYaTH [[BETHBIX GoTorpaduil.

Henocratku. B OonbplIMHCTBE CilydaeB CTpYHHBIE TPHUHTEPH pabOTarOT MeieHHee (B
CTpaHHUIIaX B MUHYTY), Ye€M Jla3epHbIC IPUHTEPHI, U TPEOYIOT PEryIsIpHON 3aMEeHbl KapTpUKa C
YepHUIIAMH.
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1. JlazepHble NpUHTEPBI

JlazepHble TNPHUHTEPHl BOCIPOU3BOAAT TEKCT W TpaduKy C TIOMOIIBIO TOHEpa -
MEJIKO3epHHUCTOro Tmoporika. JlasepHass medars ObIBaeT IBETHOM W uepHO-0€N0i, OIHAKO
LBETHbIE MOJEIU OObIYHO Oosiee noporue. JlazepHbli npUHTEp, NEYATAIOMIMI TOJBKO
yepHOOeIbie N300paKEHHS, MHOTIa Ha3bIBAIOT MOHOXPOMHBIM IIPHHTEPOM.

OOBIYHO MPUEMHBIN JIOTOK JIa3€pHOTO IMPUHTEpPA 3HAYUTEILHO BMECTUTEIIbHEE CTPYHHOTO,
03TOMYy J00aBIATh Oymary NpuUXoauTcst pexe. JlazepHble NpPUHTEPHI TaKXKe IO03BOJISIOT
neJaTatb OOJIbIIE CTPAHWIl B MUHYTY, 4YeM OOJIBIIMHCTBO CTPYHHBIX MpuHTEpoB. Kpome TorO,
KapTpupKa TOHEPA Ja3epHOT0 IPUHTEPA OOBIYHO XBATAET HA 00Jiee AITUTEILHOE BPEMSL.

B 3aBucumocTH OoT 00beMa nedaTu Ja3epHbIA NMPUHTEP MOXKET OKa3aThCs 0o0Jiee BHITOJAHBIM
MPHOOpETEHNEM, YEM CTPYUHBII IPUHTED.

[1l.  YHuBepcanbHble NPUHTEPHI

K onHo¥i u3 Hanbosee OBICTPO PACTYLIMX KAaTETOPUHM OTHOCATCS YHUBEpPCAIbHbIE IPUHTEPHI,
TaK)K€ Ha3blBa€Mble MHOTOQYHKIMOHaIbHBIMU. Kak cienyer w3 Ha3BaHUS, ITH YCTPOWCTBa
MpeJHAa3HAYCHBI TSl BBITIOJHEHUS JIIOOBIX OIepaiuii: mevatd, CKaHupoBaHHs (oTorpaduii,
CO3aHUsI KCEPOKOTIUH U JaXKe OTIpaBKU (HaKCoB.

Paznmiuaunst Mexy yHHBEpCaIbHBIMA W MHOTO(YHKIIMOHAILHBIMU MpHHTEpaMu. Yacto Takue
OTIIMYHS OTCYTCTBYIOT, XOTS HEKOTOpbIE yCTpOiicTBa, MpoJIaBaeMble KaK
MHOTO(YHKIIMOHATIbHBIE IPUHTEPHI, OOJIBIIE MO pa3Mepy U IpeIHa3HAYEHBI ISl HCIIOIb30BaHUS
B oduce.

B m00oM cioydae OCHOBHOE MNPEUMMYILECTBO YHHMBEPCAJIBHBIX U MHOTIO()YHKIHOHAIBHBIX
MOJIENIeH 3aKIIF0YaeTcs B yA00CcTBe paboThl ¢ HUMU. Ecim paHbIiie HE0OX0IMMO OBLIIO UMETh TPHU
ammapara, Tenepb JOCTaTOYHO OJHOTrO. JIONMOJHWTENbHBIE IUIIOCHL: JJIS HCHOJIb30BAHUSA
HEKOTOPBIX (yHKIUH, Hampumep GOTOKOMUPOBAaHUS, HE TpedyeTcs TMOJKIIOUEeHUE K
KOMIIBIOTEPY.

3amaHus 1Sl NPAKTHYECKO padoThI
EcTh HECKOIBKO CITOCOOOB MOJKIIOUEHUS TIPUHTEPA K KOMITbIOTEPY. Br1OOD criocoba 3aBuUCUT
OT CaMoro MPUHTEPa U OT pa3MEeISHHUs MOJIb30BaTEN (JIoMa WK Ha padoTe).
Bcernma HeoO6xoaumo 00pamarthes K JOKYMEHTAIIUH, TIOCTABIIsIEMOM C MOJICIIBIO IIPUHTEpA.

3AJAHME 1. IloaknounTh U HACTPOUTH JIOKAJIbHBIN IpUHTEP. PacrieuaTtaTte JOKyMEHT

Camblil mpocToii crocod yCTaHOBUTH MPHUHTEP - HAMPSAMYIO MOJKIIOUUTH €r0 K KOMIIBIOTEPY.
Taxoil npuHTEp HA3BIBACTCS IOKAIBHBIM.

Ecnu npunTep moakiarouaercs depe3 mmHy USB, WIindows aBromartHueckd pacro3HaeT u
YCTaHOBUT €T0 MOCJE MOAKIIOUEHUS.

Ecnu s10 60see crapas Mojielnb, MOAKIOYaeMas K NMOCIe10BaTeIbHOMY WIN MapajlieIbHOMY
MIOPTY, IPUHTEP NPUIETCSI YCTAHOBUTH BPYUHYIO.

l. YcranoBka (100aBjieHHe) JIOKAJIBLHOTO NpuHTEepa 1.
OTkpoiiTe MacTep 100aBIE€HUS] YCTPOMCTB U IPUHTEPOB.
2. lenkHuTe 3HaYOK Y CTAaHOBUTH IIPHUHTED.
3. B macrepe ycTaHOBKH MPUHTEPOB BbIOEpUTE Jl0OABUTH JIOKAJIBHBIN IPUHTEDP.
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4. Ha crpanune Bribepure mopr mnpuHTEpa yOemuTech, UYTO  BBIOpPaHbI
nepexioyarens Vcenonp30Barh CyHIECTBYIOIIMM IIOPT M PEKOMEHJIOBAHHBIA IIOPT
IIpUHTEPa, U HAKMUTE KHOMIKY Jlanee.

5. Ha crpanune VYcraHoBka ppaiiBepa INpUHTEpa BBIOEPUTE IPOU3BOIUTENS U
MOJIeIb IIPUHTEPA U HAXKMHUTE KHONIKY [lainee.

Ecnu npunTepa Her B cnucke, menkaute Llentp oOHoBienus WiNndows u momoxaure, moka
Windows npoBepHT HaJlM4YKe AOTIOJHUTEIBHBIX JPAiBEPOB.

6. Ecnm HyXHBIX ApailBEpOB HET, HO y BaC €CTh YCTaHOBOYHBIH KOMIIAKT-IHCK,
HaXXMHUTE KHONKY YCTaHOBUTH C AMCKA U YKAKUTE MAIKy, B KOTOPOH pa3MellleH ApaiiBep
MIpUHTEpA.

7. BblnmonHuTe OcTanbHbIE YKa3aHUS MacTepa U HAXMUTE KHONKY ['oToBO.

8. Pacmewarath TpOOHYIO CTpaHUILy, YTOOBI yOEIWTHCS, YTO TPUHTEpP padoTaeT
HOPMAJIBHO.

Ecnu npuHTEp yCTaHOBIJIEH, HO OH HE pabOTaeT, MIOCMOTPUTE Ha BEO-caiiTe MpPOU3BOIUTEINS
CBEIICHUSI 00 YCTpaHEHUH HENoJal0K WIH 3arpy3uTe 0OHOBJIEHHBIE IpaliBepHI.

3AJAHME 2. ITpo1eMOHCTpHPOBATh BAPUAHTHI HACTPOWKH I€YaTH JAaHHOTO IIPUHTEPA

3ATAHME 3. Y nanuTe yCTaHOBJICHHBIN IPUHTED
Ecnu npunTep Oonblile HE HCMONB3YETCs, €0 MOXHO YAAJIUTh M3 Mamnku «YCTpoicTBa U
[IPUHTEPHD.
Ynajienne npuHTEpa
1. OTkpbBITH MacTep N00aBICHUS YCTPOUCTB M MPUHTEPOB.
2. llenkHuTe TpaBOMl KHOMKOW yJOaldsieMblii TNPUHTEp, BHIOEpUTE Y AAIUTH
YCTPOMCTBO U 3aTEM HAKMUTE KHOMKY /Jla.
Ecnu He ynaercs ynanuTh OPUHTED, LIEIKHUTE €r0 3HaYOK MPABOM KHOIKOW MBIIIH €Ille pa3s,
a 3areM BbIOepUTE KOMaHAy 3amyck OT HUMEHHM aJMUHUCTPATOpa, LIEIKHUTE YIaluTh
YCTpOUCTBO M Haxkmute KHomnKy Jla. Ilpm mosiBnmeHuu 3ampoca mapojsi aIMHUHHCTPATOpa WM
MTOATBEPKICHUS BBEUTE NapOJIb WIH NPEJOCTABbTE NOATBEpKACHUE. [Ipumeyanus
Ecnu npunTep MHOTO(YHKIIMOHATIBHBIA WJIM YHUBEPCAIBHBIN, €ro MOXKHO YIAJIUTh U3 MalKu
«YcTpoiicTBa U MPHUHTEPBI», HE 3aTPOHYB Apyrue (yHKuuu ycrpoiictBa. Hampumep, mocine
ynaneHus Oy/ieT BUJCH 3HAYOK CKaHepa UiH (akca.

Henb3st ynanuTh mpuHTEp, €CIIM B OYEPEIN T€YaTH €CTh He3aBepIUIEHHbIE 3aJaHus. Y IaauTe
3a/aHMsA WM nogokaute, noka Windows 3aBepmT ux medarth. [locie OYHMCTKH Ouepeu
Windows yranut npuHTep.

3ATAHMUE 4. Onucats 3ampaBKy KapTpHUDKEN B JIa36pHOM IPUHTEPE

KOHTPOJIBHBIE BOIIPOCBI:

1. Vkaxwure mapamerpsl, XapakTepU3ylOIlUe MeyaTaroliue ycrpoictBa. Uto Takoe
DPI?

2. Yxaxute Haubosee pacpoCTpaHEHHbIE TUITbI IPUHTEPOB.

3. YKaxuTe TOCTOMHCTBA M HEJOCTATKU CTPYHHOTO MIPUHTEPA.

42



4. OCHOBHOE MTPEUMYIIECTBO YHHUBEPCAIBHBIX U MHOTO()YHKIIMOHATBHBIX MOJICIICH.

5. MOXHO M ynanuTh MPUHTEP, €CIU B OuUepeAM IeYaTh €CTh HEe3aBEPILCHHbBIC
3a/1aHMUsL.
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IIpakTnueckas padora Ne9

Tema: TlonkmodyeHne W HACTPOWKa MapaMeTpoB paboThl ckaHepa. Pabora ¢ mporpammoit
CKaHUPOBAHHUA U PACIIO3HABAHUS

Ilens: 1. O3HAaKOMUTBCS M MOJYYUTh HaBBIKM pPabOTHl €O CHEUUAIU3UPOBAHHBIMU
TEXHUYECKUMU CPEICTBAMH TOIydEHHs OIIU(PPOBAHHON IpaduuecKoil nHPOpMAaIIHH.

2. O3HaKOMUTHCS U TIOJIYUUTh HABBIKK PAOOTHI CO CIIEIUATN3UPOBAHHBIMU TPOTPAMMHBIMH
CpeACTBaMU Pacro3HaBaHUS TEKCTOBOW MH(opMaImu Ha rpagpuyeckoM H300paKeHHH.

Oébopyoosanue: TIK, ckanep CanonScan LiDE 25

Ipoepammnoe ovecneuenue:. MS Windows XP, oducusriii maker MS Office

KparTkue Teopernueckne u yueOHO-MeTOAUYECKHE MATEPHAJIbI 110 TeMe
NPaKTHYeCKOil padoThI

CanoScan LIDE 25 — HOBBII ckaHep C JOTNOJHUTEIbHOW (PYHKIUMEH CKaHUPOBAHUS B
¢aitn PDF. Tommuuoit Bcero 34 MM, 3J€TaHTHBIM M CTWIBHBIA, 3TOT ammapar MO3BOJISET
CKaHMPOBATh JIOKYMEHT HemnocpeacTBeHHO B (aitn PDF, a Takke BBIMOTHATH HAXKaTHEM OHOM
KHOTIKM (DYHKIIH CKaHUPOBAHUS, KOMUPOBAHHS M CKAHUPOBAHUS JIJISI OTIPABKU IO JIEKTPOHHON
noute. [lepenoBas texuonorus LIDE (LED Indirect Exposure), pa3zpaboTanHas KOMIaHHEH
Canon, obecrieunBaetr paszpemrenue 1200 x 2400 Todek Ha AWM, YTO TapaHTUPYET HEU3MEHHO
BBICOKO€ KauyeCTBO. ODJIEKTPONHMTAHHE CKaHepa ocymectBisercs udepe3 mopt USB. Mogenb
KOMITaKTHa, B KOMIUJIEKT IOCTaBKM BXOAMT TOJHBIA MakeT MPOrpaMMHOTO oOOecreyeHus, a
KPBIIIIKA YCOBEPIICHCTBOBAHHON KOHCTpykuuu "Z-lid" mo3BosiseT ckaHUpOBaTh OOBEMHBIC
OpUTHHAJIBI U TPEXMEPHBIE MPEAMETHI.

CkanupoBanue B ¢aiia PDF

Oyukius ckanupoBanus B ¢aitn PDF (Portable Document Format) ckanepa mo3BoJuT
yCKOpUTh 00paboTKy nokyMeHTOB. IIpu 3TomM He TpeOyercsi AOMOJHUTEIbHOE MpOrpaMMHOE
obecneuenne. OTCKaHMPOBAHHBIE CTPAHUIIBI MOT'YT OBITH JIETKO T0OABJIEHBI B paHEEe CO3JaHHbIN
¢aitn PDF u ynopspouenst B HEM. brnarogaps uCHoib30BaHUIO TEXHOJIOTUU ONTHYECKOTO
pacniozHaBanusi cumBosioB (OCR) Tekct, mpeoOpa3oBannbiii B ¢aiin PDF, MoxHO Jerko
OTpeaKTHUPOBATh U HAWTHU B JOKYMEHTE.

Beicokoe pa3penieHue

brnaromaps paspemenuto 1200 x 2400 Touek Ha kM U TiyOuHe nBera 48 OUT
JOCTUTAEeTCsT BbICOUAllliasgs TOYHOCTh Iepelayd IBeTa W JeTalei u300paxkeHHus TMpu
ckanupoBanuu Qororpaduii. Ilepenossie onTudeckue TexHogorud Canon Mo3BOJSAIOT JAOCTHYb
MPEBOCXOJHBIX PE3ylIbTaTOB MpPHU CKAHUPOBAHWU CIOXKHBIX JuarpamMm u (GoTorpaduii ¢
MHO>KECTBOM MEJIKHX JETajei.

Ha nepenneit manenu pasmenieHsl kHonku "EZ", KOTOpble MO3BOJISIOT OJHUM Ha)KaTHEM
OTCKaHUPOBATh, CKOIIMPOBATh UM OTIPABUTH U300paKEeHUE MO IEKTPOHHON noute. Vcrnonb3ys
nporpamMHoe oOecrieuenne Canon Toolbox, kHonkam "EZ" MOXHO Ha3HAuWTH ApYyrHe
HamboJiee 4acTo ucnojib3yemble (yHkiuu. CkaHep OcCHalleH ynoOHoi kpbimkoi "Z-lid",
PaBHOMEPHO pacHpeesstomell JaBleHue Ha 0ObEKT U MO3BOJIAIONIEH CKAaHMPOBATH HE TOJBKO
TOHKHE JIOKYMEHTbI, HO M OOJIbIIME KHWUTH, a TaKKe MPeIMeTbl HECTaHIAAPTHOTO pa3Mepa.
KoMnaxkTHbIN U CTUIIBHBIN TU3aiiH JOMOTHSET IIOCKast KPBIIIKA.

Pexum  Multi-Photo  mo3Bonsier mnpu  OJHOKPaTHOM CKaHHPOBAHMM  HECKOJIBKUX
¢dororpaduii 0JHOBPEMEHHO CO3/1aTh OTJAENbHBIN (DAl A KaXXJA0r0 CHUMKA, YTO 3HAYUTEILHO
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SKOHOMHUT BpeMms. [Ipum 3TOM He HYXHO TIIATEIHHO BBIPaBHMBATH (poTorpaduu Ha CTEKIe
skcnionupoBanuss — ¢Gyakuus Multi-Photo mpu Heo6XxoaMMOCTH aBTOMATHYECKH OTPEACTHUT
KOJIMYECTBO M300paXCHWH M BBINIOJHUT HUX KagpUpOBaHWE M BbIpaBHUBaHHE. biaromaps
yIy4IIeHHOW ONTHKE M (yHKIMH ckanupoBaHus B (aiin PDF ckanep maeanbHO MOIXOMUT JUIS
paboThI Kak ¢ GpoTorpausiIMH, TaK U C TEKCTOM.

BricokokadyecTBeHHOE IPOrpaMMHoe odecrieyeHne

s pacipenuss QyHKIIMOHAIBHOCTH W YIYYIICHHS PE3yIbTaTOB B KOMIUICKT MOCTABKHU
CKaHepa BXOJUT BBICOKOKAYECTBEHHOE IPOrpaMMHOE OOecleYeHHe Uil ONTHYECKOIOo
pacro3HaBaHusl CHMBOJIOB M 00paboTku m3oOpaxkenwmii: CuneiForm u ArcSoft PhotoStudio.
NHuTtennexTyanbHasi TEXHOJIOTHSI aBTOMATUYECKOTO PETYIIUPOBAHUS U YIYUIICHUS U300paKeHUS
(QARE) 3-ro ypoBHs jpaiiBepa ScanGear oOecrneyrBaeT KOPPEKIHIO H300pakeHNs,
ABTOMATUYECKU BOCCTAaHABIMBAas TOBPEXKIEHHBIE YYaCTKM W BO3Bpalllas BBIIBETIINM
(dboTorpadusiM EpBOHAYATBLHYIO SIPKOCTh. TakKe JaHHAs TEXHOJIOTHS MO3BOJISIET HECKOJIbKIUMHU
IIeTYKaMU YCTPAHUTh CJEAbI MBUTH U [apariiH, BOCCO3/IaTh HACHIIIEHHOCTh I[BETOB M YAAJIUTH
3epHUCTOCTh HM300paxkeHus. A Onaroaaps MOHIATHOMY MHTepdeiicy mporpaMMHOe oOecrieueHue
OYE€Hb JIETKO HCIOJIb30BaTh. BBl COKOHOMHUTE Maccy BpPEMEHH, KOTOPOE€ paHbIlIe TPAaTUJIOCh Ha
peTymMpoBaHUE CHHMKOB BpydHyI0. BmepBbie ScanGear MoOXeT WCHOJIb30BaThCs Kak
CaMOCTOSITENIbHBIN ApaiiBep. JTO 3HAYMUT, YTO MOJIH30BATENIb MOXKET CKAaHUPOBATh U COXPAHATh
m3o0paxxkenus, He 3amyckas | WAIN-niprnoxenuit.

YcraHoBka ckaHepa

Jlnst ycTaHOBKM CKaHepa MOTpeOyroTCs ApaiBep W Mporpamma Juisi ckaHupoBanus. O6a
3TUX NPOrPaMMHBIX MPOJYKTa MOHO HAlTH Ha KOMIIAKT-IHCKaX B KOMIUJIEKTE MOCTaBKU
ckaHepa. B ciywae, ecnu JaHHOTO KOMIAKT-AKMCKA HET, TO JIpaiiBepbl CKaYMBAIOTCS OECIIaTHO C
odpunmansHoTO caiita Canon. Mcrnonb30BaTh HEOPUTHHAIBHBIC IpaBEPbl HE PEKOMEHIYETCH,
MOTOMY YTO OHHM MOTYT BBIBECTH U3 CTpos Barie ycTpoiicTBO.

CHayana ycTaHaBIMBAIOTCS ApaiBepbl — 3allyCKAaeTCs YCTAHOBIIUK U BBIMOJIHSIOTCS
nanpHele uHCTpyKuusaM. [Ipu 3ToM, ckaHep He JOJDKEH ObITh MOJKIIOYEH K KOMIIBIOTEpY.
ITocne ycranoBku npaiiBepoB, nojacoenunsercs USB-kabGens oT ckanepa xk Bamemy I[IK nu
OXKHJIAIOT, TI0Ka onepanroHHas cucrema Windows omnpezaenut HoBoe 000pyI0BaHHeE.

Jlanee yctaHaBIMBaeTCs MPOrpaMMy JAJIsi CKAHUPOBaHUs. B rllaBHOM OKHE IpOTpaMMBbl JIJ1s
CKaHUPOBAHUS MOYXHO OTPEryIUpOBATh MPAKTUYECKU BCE HACTPONKU CKaHHpOBaHHsS. B Tom

qHciIe pa3peuieHue, IPKOCTh, KOHTPACTHOCTD, a Takke opMaT — B ATOH MPOrpaMMme TOCTYITHO
ckanupoBanue B JPEG, TIFF, JP2, PNG, PDF, TEXT.

3amaHus 115l NPAKTHYECKO padoThI

1. Onumure XapakTepUCTHKU TaHHOTO ckaHepa. [IpuBeaute pacumdpoBKy
JAHHBIX XapaKTEPUCTUK

2. Otpasute B oTueTe nokiIoYeHne ckanepa K [1K, HacTpoiiky ero paGoTsl

3. [IpuBenure ommcanue Bo3MoxxHOcTU [IO mng ckaHupoBaHMS. YKaKUTE
JIETAIbHOE OMMCAaHUE HACTPOIKN BO3MOYKHOCTEN CKAHUPOBAHUS JOKYMEHTA.

4, [IpousBeaute ckaHUpOBaHHE TEKCTa, pPHUCYHKa, Tabmuipbl. CoxpaHuTe
pe3ynbTaThl paboTHL

KOHTPOJIBHBIE BOIIPOCBI:
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1. Kakoe ycTpoilcTBO Ha3bIBaeTCsI CKAHEPOM?
2. Kakue Tumnsl ckanepoB ObIBaroT?
3. Ha kakue napameTpbl BaXKHbI IIpU BEIOOpE cKkaHepa?

IIpakTnuyeckas padora Nel0

Tema: V3ydeHue yCTpONCTBA M XapaKTEPUCTUK MAHMITYJSTOPHBIX YCTPOWCTB BBOJA
uHpOpMAIUH

Ifens: w3y4nTh BUIBI, KOHCTPYKLIHUIO U HPUHIMI PadOThl MAHUMYJISATOPHBIX YCTPOWCTB
BBOJa HH(POPMALINH.

Oobopyooeanue:. 11K, yctpoiicTBa BBOJa HHGOPMAIIUH

Ipoepammnoe ovecneuenue:. MS Windows XP, oducusriii maker MS Office

Kparkue TeopeTnueckne U yaeOHO-MeTOIHYECKHE MATEPHAJIBI 10 TEMe
NMPaKTHYECKOii padoThI

MaHHTTYISTOPBl OCYIIECTBISIFOT BBOJA HH(OPMAIMH, YKa3blBash KypcOpOM Ha JKpaHe
MOHHTOpA KOMaHJy HIJIM MECTO BBOJA JMaHHBIX. MCronb3yroTcst aisi oOJierdeHus ypaBiIeHUS
KOMIIBIOTEPOM.

Turbel MaHUITYISTOPOB:

- C OTHOCHUTENIbHBIM YKa3aHHEM IMO3MIUU (TIepeMEIeHus1) — MbIllb, TPEeKOoJ,
TPEKIOWHT, Taunal, JXKOWCTHK;

- C BO3MOXXHOCTBIO yKa3aHUsl aOCOJIOTHOM MO3UIMU — Tpa@UuecKuil IJIaHILET,
CBETOBOE MEPO.

Tpex6on (aurm. trackball) — ykasarenpHOE ycTpoiicTBO BBOAa uHpOpManuu 006
OTHOCHUTEJILHOM MepEeMEIICHUN JUTsl KOMIBbIOTEPA. AHAIIOTMYHO MBI MO MPUHIUITY ACUCTBUS U
mo ¢yHKIUAM. TpexOos (yHKIIMOHAIBHO MPEACTABIISIET COO0H MEPEBEPHYTYI0 MEXaHHUECKYIO
(mapukoByro) Mbiib. [lap HaxoaUTCs cBepXy WM COOKY M IMOJIb30BATENh MOXKET BpalllaTh €ro
JAJIOHBIO0 WM TaJIbLIaMH, TIPU 3TOM HE IepeMeliiasl Kopiyc ycrpoiictea. HecMoTps Ha BHelIHue
pasnuuus, TPeKOON M MbIIb KOHCTPYKTMBHO MOXOKM — MpPU JBUKEHHU IIap MPUBOJIUT BO
BpallleHHEe Napy BAJIMKOB WUIIM, B 00Jiee COBPEMEHHOM BapHaHTE, €r0 CKaHUPYIOT ONTUYECKUE
JATYUKU [epeMeleHus (KaKk B ONTUYECKOM MBIIIN).

Pucynok 1 — Tpex6on

Hpe,[[CTaBHeHHLIC Ha PBIHKC MOACIIN TpeK6OJ'IOB CYIICCTBCHHO Pa3JIN4arOTCH. Hpemne
BCETO TpCK6OJ'H:I OTJIMYAIOTCA Pa3MCIICHUECM IIaphKa: Ha HCKOTOPBIX MOACIIAX OH YIIPABJIACTCA
OOJIBIIIMM NajJbIeM pPYKH, Ha APYTHUX XKE PACIOJIOKCH IO HCHTPY WKW IPaBEC LCHTpA U
YIIPABJIACTCA YKa3aTCJIIbHbBIM, CPCAHUM U OC3BIMSHHBIM naigenamu. Ha OOJIBIIIMHCTBE MoAeaenu
[IapuK JOCTUTacCT 3-6 cMm B ANaMCTPEC, OAHAKO CYIICCTBYOT U MOACIIU C IIAPUKOM OKOJIO lcmB
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nuametpe. [louTH Ha BceX MOJEIAX KpOMeE Iapa W KHOIOK HPUCYTCTBYET TaKKe KOJIECO
MIPOKPYTKH.

B mnacrosimee Bpemsi TpeKOOJBI PEAKO TNPUMEHSIOTCS B JOMAIIHUX U O(UCHBIX
KOMIIBIOTCPAX, OAHAKO HallJIM MNPHUMCHCHUC B IPOMBIIIJICHHBIX W BOCHHBLIX KOMIIBIOTCPAX,
arraparax yanpa?;ByKOBOfI JAUAardioCTUKHU, I'AC MOJb30BATCIIIO IMTPUXOJUTCA pa6OTaTL B YCJIOBUAX
HEJI0CTaTKa MECTa U BO3MOYKHOM BUOPAITHH.

Jlxoiictuk (anri. joystick) — yctpoiicTBo BBoga mMH(GOpPMAIMK, KOTOPOE MPEACTABISCT
co0o0il Kayarollyrocs B JBYX IUIOCKOCTSAX pydky. HakioHsisi pydky Brepén, Has3ajl, BJICBO U
BIIPaBO, IIOJb30BATENIb MOXKET IEpeABUIaTh 4TO-IMMO0 Mo 3kpaHy. Ha pyudke, a Takxke B
wiarpopMe, Ha KOTOPOM OHAa KPEMUTCS, OOBIYHO paCIONIararoTCs KHOIMKH W IMEPEKII0YaTe I
Pa3IUYHOrO Ha3HAYCHHSI.

Pucynok 2 — JI>xoicTHK

[Tomumo koopauHATHBIX oceid X U Y, BO3MOXKHO TakKKe M3MEHEHHE KOOPAWHATHI Z, 3a
CYET BpallleHUs PYKOSATH BOKPYI OCH, HAJMYHS BTOPOM PYUYKH, OTIOJHUTEILHOTO KOJIECHKA H T.
.

[[lupoxkoe mTpUMEHEHUE JHKOWCTHK IOJIYYUJ B KOMIIBIOTEPHBIX HIpaX, MOOMIbHBIX
TenedoHax.

[To xoymuecTBY cTemeHeld CBOOOIBI M, COOTBETCTBEHHO, IUIOCKOCTEH, B KOTOPBIX
BO3MOJKHO M3MEHEHHE TOJIOKECHHSI KOHTPOIMPYEMOTO 00BEKTa, JKOUCTHKHU MOAPA3ICISIOTCS Ha:

- OJIHOMEpHBIE (yIpaBieHHE MepeMelIeHneM O0beKTa MO0 BBEPX-BHU3, JIHOO
BJICBOBIIPABO)

- JIBYXMEpHbIE (yIpaBlieHHE OOBEKTOM B JBYX IUIOCKOCTAX) - TpEXMEpHbIE
(ympaBiieHHe 00beKTOM BO BCeX TPEX MIOCKOCTX) Taxke IKOMCTUKH MOXKHO pa3feuTh Ha JBa
BUJA:

- JIMCKPETHBIE — CEHCOPBI TAKUX JKOMCTUKOB MOTYT MPUHUMAThH JBa 3HAUCHHS: «0»
win «1», BKIIOUYEH/BBIKIIOYEH U T. 1. [Ipu 3TOM Kak[0e Ha)kaTHe BbIAAET OJWH YIPABISIOIINN
UMITYJIBC U CMEIIAeT Kypcop Ha OJHY MO3UIIUIO (JUTUTENbHOE HaXaTHe MPUBOJIUT K aBTOMOBTOPY
KOMaH/Ibl), JMANa30H CMEIIEHHS Kypcopa NpHU STOM HEOTPAaHUYEH U OMPEIeNseTcss TOJBKO
KOJIMYEeCTBOM HakaTuil. JPKOMCTUKM Takoro TUma cuuTaroTcs ycrapeBmumu B [IK, HO mmpoxo
MPUMEHSIOTCS B TMPOCTBIX UIPOBBIX MPHUCTaBKaX, MOOUIBHBIX TeledoHAX U MPOUUX
YCTPOMCTBAX.

- AQHAJIOTOBBIE — y TAaKOBBIX BBIXOJHOW CHUTHAN IJIABHO MEHSETCS OT HYMS 10
MakCHUMyMa B 3aBUCHMOCTH OT yIrjla OTKJIOHEHHS PYKOSITKU: 4eM OOJIbIIe PYKOSTh OTKJIOHEHA,

TeM OOJIbIIIe YPOBCHb CHUTI'HAJIA. I[I/IaHaBOH NEpeMCIICHUA KYpCOpa OrpaHHYCH XOIAOM pPYYKHU
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JDKOMCTHKAa ¥ paspelieHHeM NpUMEHEHHBIX ceHcopoB. llocie kanuOpoBKM, TOA0OHBIE
JDKOMCTUKH MOXHO TIPUMEHSTh JJIsl YKa3aHUs aOCOIOTHOM MO3HUILIUU Kypcopa.

Tpexmount (TrackPoint, PointStick, Track Stick, StickPoint) — wmuHHaTIOpHBIH
TEH30METPUUYECKHI PKOMCTUK, TPUMEHIEMBII B HOYTOYKax KaK 3aMEHa MBIIIH.

OOBIYHO HKOHCTUK MMEET 3aMCHSEMbIil pe3MHOBBIH KoxkyX. Ha manronax ThinkPad on
KpPacHBIM, JPYTHe MPOU3BOAMUTENIN MCIOJIB3YIOT Apyrue nsera. KoxKyx 4acTto JIenaroT U3 clierka
LIEPIIABOrO MaTepHala.

Ha xmaBuatype popmata QWERTY mxoiicTik pazmerieH Mexay kiaBumr «G», «H» u
«By, a KHOTIKM MBIIIN pa3MEIICHBI O] KIIABUIICH «IIPOOET».

Pucynok 3 — TpexnouHT

Kypcop ympaBnsiercs ompeneneHueM MPUMEHEHHOW CWibl (OTCIOa ¥ Ha3BaHUE
TEH30METPUUECKUN JOKOWCTUK), JUIS O3TOTO HCIOJIb3YeTCsl IMapa pPEe3UCTUBHBIX JATYMKOB
nedopmaruu (TEH301aTIYMKOB). BekTop mepeMenieHust Kypcopa onpenesieTcsi B COOTBETCTBUH C
MPUMEHEHHOU CHJIOH.

YyscrBuTenbHOCTH TrackPoint oObuHO HacTpanBacMast © MOXKET OBITh YCTAHOBJICHA TaK,
YTOOBI MTPEIOCTABIISATH KpaliHe JIETKYIO CTENEHb OTKIINKA.

[IpobGnemoii cpenm ykaszaTened AaHHOTO THUIA sBIseTcs aApedd Kypcopa. Ito Tpelyer
4acTON MOBTOpHOW KainuOpoBku. OmHako yctpoiictBa TrackPoint aBromaTuyeckd HpOBOASAT
MOBTOPHYIO KaJIMOPOBKY, KOT/Ia JHPKOMCTUK paclo3HaeT MOCTOSHHBIN apeiid kypcopa. it Toro
4TOOBI IIPOBECTH MOBTOPHYIO KaTHOPOBKY A0CTaTOYHO yopath maer ¢ TrackPoint mpuMepHo Ha
1 cexyHnny.

DTO yCTpPOWCTBO OCOOEHHO HPAaBUTCS MpPHUBEPXKEHIIAM CIIENIOT0 MeTojga Habopa u
npodeccuoHanaM, MOTOMY 4YTO S5TO EIUHCTBEHHOE YyKa3aTelIbHOE YCTPOWCTBO, KOTOpOE HE
TpeOyeT OT MOJIb30BaTEN YOUPATh MajbIbl CO CTAPTOBOM MO3UIIMU HA KIaBHATYypE.

Tauman (anrn. TouchPad), ceHcopHas mnaHenb — YyKasaTedbHOE YCTPOHCTBO BBOJA,
MIPUMEHSIEMOE Yallle BCEro B HOYTOyKax.

Kak u pgpyrue ykaszaTenbHble YCTPOWCTBA, Taumaj OOBIYHO HCIOJB3YETCS s
yIpaBJICHUS «yKazaTeiaem» MyTeM MepeMellleHus alblia Mo MOBEPXHOCTH ycTpoiicTBa. Taunaabt
MMEIOT pa3jMyHble pa3Mepbl, HO OOBIUHO HX IUIOmaAs He mpeBbimaer 50 cm? Dopma
WCIIOJIHEHUS — Yallle BCEro MPSIMOYTOJIbHUK, HO CYIIECTBYIOT MOJICH U B BUJE KpYyTa.

Kommanust Apple TpaauiimoHHO UCTOBb3YeT it 0003HAYEHHsI Tauaaa CJI0BO «TPEKITa»
(amr. trackpad).
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Pucynok 4 — Taunan

Pabora TaumagoB OCHOBaHA Ha M3MEPEHUHM EMKOCTH MANblA WX H3MEPEHUU EMKOCTH
MEXKIy CEHCOpaMH. [EMKOCTHBIE CEHCOpPhl  PACIOJIOKEHbl  BJIOIb  BEPTUKANLHOW U
TOPU30HTAJIILHOM OCell Taurnajga, 4To IO3BOJISIET ONPEAETUTh IOJOKEHUE Nalblia ¢ HYKHOU
TOYHOCTBIO.

[Tockonbky paboTa ycTpolicTBa OCHOBaHa Ha HM3MEpPEHUM EMKOCTH, Taumaja He Oynaer
paboTarh, ecnM BOJUTH MO HEMY KaKAM-JIHOO HENpPOBOSIINM TIPEAMETOM, HarpuMep,
OCHOBaHMEM KapaHjama. B ciydae MCIOnb30BaHMsI MPOBOJALIMX IMPEAMETOB Taumaj Oyaer
paboTaTh TOJIHKO NMPHU JOCTATOYHOM TUIOMIAIN COMTPUKOCHOBEHUS. BriakHbIE MANBIIBI 3aTPYAHSIOT
paboTy Taurmnana.

Taunanel SBISIOTCS YCTPOWCTBAMH C  JOBOJILHO HH3KHM  pa3pelieHueM. ITOTo
JOCTaTOYHO JUISl WCIIOJIb30BAHHS UX B TOBCEIHEBHON paboTe 3a KOMIbIOTEpOM (O(HUCHbBIE
MPWIOKEHUs, BeO-Opay3ephl, JOrMYECKHE WIphbl), HO 3aTPyIAHSET paboTy B TrpaHUuecKux
MporpaMMax M JielaeT MpakTHYeCKu HEBO3MOXKHOM urpy B 3D-mryrepax.

OpHako y TaumagoB €CTh M psA MPEUMYIIECTB, MO CPaBHEHUIO C APYrUMU
MaHUIYISTOPaMHU:

- HE TpeOYIOT POBHOM MOBEPXHOCTH (B OTIMYHE OT MBIIIIHN );

- HE TpeOyOT OOJIBIIOTO MPOCTPAHCTBA (B OTIMYHE OT MBIIIH WA TpaduuecKoro
TJIAHIIIETA)

- pacnoJjio’keHue Tadnajga GUKCHPOBAHO OTHOCUTEIBHO KJIABHATYPHI (B OTIUYHE OT
MBIIIIH);

- JUId TIepeMEIleHUs Kypcopa Ha BeCh JKpaH JOCTAaTOYHO JIUIIL HEOOJBILIOrO
nepeMeleHus najabla (B OTIMYKE OT MBIIIHN WM KPYIHOTO rpa@uecKoro IIaHieTa);

- C MOMOIIBI0 OJHOTO Taumnaaa (HE MPHKAcasCh K KHOMKAM) MOKHO BBITIOJHSATH
4acTh MAHUIYJSIUHN JI€BOW KHOTIKY MBIIIH;

- OTIIeNbHBIE yYacTKH Taumaga (MOJOCKa cCIipaBa M CBEPXY/CHU3Y) MOTYT OBITh
WCIOJIb30BaHBI JIJIsl BEPTUKAIBLHOM U TOPU3OHTATBHOU MIPOKPYTKHU.

Taumazpl HEeKOTOPBIX HOYTOYKOB (Hampumep, Apple, AsSuS) o061amarOT TEXHOJIOTHEH
MynbTuTad (anria. multi-touch), T.e. pacmo3HarOT KeCTbl HECKOJIbKHMMH MAlbI[AMH W MOTYT
MMUTHPOBATh Ha)KaTWE MpPaBOM KHOMKHM M KOJIECHMKa O€3 MCIOJIb30BAaHUs JOMOJHUTEIbHBIX
KHOTIOK.

3anaHus 1/ NPaKTHYeCKOH padoThI
3apanme 1. CoctaBuTh TabIMILy I CPAaBHEHUS BHJIOB MAHUIYJIATOPHBIX YCTPOICTB BBOJA.
Tabnuua 1 — CpaBHeHHE MaHUITYJISITOPHBIX YCTPOMCTB BBOIA
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[TpuHnun BosmoxHocTn
HaumenoBanue . HocrouHctBa Henocratku
JIEUCTBUSA MIPUMEHEHHUS
Tpex6on
JxoncTuk
TpexknounT
Taumnan

3aganue 2. OnuiuuTe COBPEMEHHbIE IPEUIOKEHUS 10 MTOKYIIKE TpekOoJIa, JKocThKa

3aganue 3. [IpuBeaure KnaccuUKalMIO HUTPOBBIX MAHUMYJISTOPHBIX YCTPOICTB, YKa3aB
Ha3HA4YEeHHE YCTPOUCTBA U OCOOCHHOCTH PaOOTHI

KOHTpOJIbeIe BOIIPOCHI

1. Kaxum oOpa3om ocyIiecTBiseTcss BBOJ HHPOPMALMH NPU TOMOIIN MaHUITYISTOPOB?

2. Ha xakue TuIb gensTcss MaHUIYIATOphI? Kakne ycTpoiicTBa OTHOCATCS K KQXKIOMY THITY?

3. Kakwe m3 paccMOTpEHHBIX MaHUMIYISTOPOB OOECIICYMBAIOT BHICOKYIO TOYHOCTH YyKa3aHUs
MO3UIIUK Kypcopa?

IIpakTnyeckas padora Nell

Tema: lloakia0yeHUe U HACTPOIKA MapaMeTpoB padoThl MoeMa

Ilens: n3yunTh BUJBI MOJEMOB UX OCOOCHHOCTH, MOTYYUTh HaBBIKA PaOOTHI B ONEPALIMOHHON
cucteme WINDOWS no HacTpoiike 1 MoAKIIOYCHUIO MOJeMa

Ooopyoosanue:. 11K, monem

Ipozpammnoe ovecneuenue. MS Windows XP, oducusriii maker MS Office

Kparkue Teopernyeckue M ydeOHO-MeTOANYECKHE MATEPHUAJIbI 110 TeMe NMPAKTHYeCKOM
padoThbI

Mopaem (akpoHHM, COCTaBJCHHBIH W3 CIOB MOMIYJISTOP U JAEMOJIYISATOP) — YCTPOMCTBO,
MPUMECHSIIOIIEECS B CHCTEMaX CBSI3H JUTS (PU3NYECKOTO CONMPSDKEHUS HH(POPMAIIMOHHOTO CUrHAJIa
CO CpEJIoi ero pactpoCTPaHEeHHU, T/IC OH HE MOYKET CYIIECTBOBATh O€3 a/lanTaliH.

MoaynsaTop B MOJAEME OCYIIECTBIIACT MOIYJIAIUIO (YTO SBJISETCS OCHOBHBIM OTIMYHEM
MOJiIeMa OT poyTepa - TOT MOIYJIALMH W JEMOIYISAIHH HE OCYIIECTBISET, €CJAM HE HMEET
BCTPOCHHOTO MOJIEMa) HECYIIEro CHrHaja NpU Mepefadye JaHHbIX, TO €CTh H3MCHSET €ro
XapaKTePUCTUKH B COOTBETCTBHHM C HM3MEHCHHSMH BXOIHOTO HWH(MOPMAIIMOHHOTO CHUTHAJIA,
JEMOIYJIATOP OCYIIECTBIISIET OOpaTHBIN MpoIlece MpH MPUEME TaHHBIX U3 KaHaia CBsI3u. MojaeM
BBITIOJTHSET (PYHKI[MIO OKOHEYHOTo 000pynoBaHus JUHHUU CBsi3u. Camo (OpMHUpOBAHUE JTaHHBIX
U Tiepenayd M 0OpaOOTKM TMPHUHUMAEMbBIX JAaHHBIX OCYIIECTBISIET T. H. TEPMHHAIBHOE
obopymoBaHue (B €ro POJIM MOXKET BBICTYIIATh M MEPCOHAIBHBIN KOMITBIOTED).

MoieMbl IUPOKO MPHMEHSIOTCS JUIS CBS3M KOMIIBIOTEPOB 4Yepe3 TeIeOHHYI CeTh
(menegponnwviti modem), KabEIbHYIO CeTh (KabenbHbulli MoOem), PaTuoOBONHBI). PaHee MoaeMbl
MPUMEHSUTHCh TaKXKe B COTOBBIX Tee(oHax (MoKa He ObUIM BBHITECHEHBI IU(PPOBBIMU CIIOCOOAMHU
nepeayu TaHHbIX).
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https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%82%D0%BE%D1%80
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B1%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%82%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD

Bcee MOJIEMBI MO>KHO pa3zenuThb Ha ananoz2osvie u yugposvie.

[MudpoBsle MOIEMBI UCTIOIB3YIOT AJIs TIEpeaun JaHHBIX 00Jiee BBICOKHE 9acTOThI (OT 4 KI 1T 10
1-2 MI'm), 9T0 MO3BOJIAET JOCTUTATh CKOPOCTH IEpeladyd JAHHBIX JI0 HECKOJIbKUX MOuT/c
(MakcuMaNbHasi CKOPOCTh 3aBHCUT OT KAaueCTBa JIMHUU W PACCTOSHUS JI0 y3la cBs3u). Huzkue
9acTOThI TPU 3TOM HE HCIOJIB3YIOTCS, YTO TO3BOJIIET BECTH Tele(OHHBIA pas3roBop, HE
npepeiBasi coequHenue. s pabotel ¢ mudpoBeiME Moaemamu Ha ATC momkHO OBITH
YCTaHOBJIEHO CIIEUAIIbHOE 000pyI0BaHKE, MO3TOMY IEepe]l NOKYNKOH HE0OX0IUMO YOeIuThCs,
gyro Bama ATC moguepkuBaet 3T yeayru. Kak mpaBuiio, moaKiIrOueHre HEBO3MOXKHO, €CIIA Ha
TeIe(OHHON JMHUM YCTAHOBJICHBI VIUIOTHUTEIHW, CHApeHHbIE TelneQOHb WM dYepe3 Hee
IIPOXOJIUT CUCTEMa OXpaHHOW curHanuszauuu. s pasneneHus curHaioB TenedoHa U MojeMa
OOBIYHO HEOOXOJIUMO YCTAaHOBUTH JOTIOJHHUTEIBHBIA YaCTOTHBIM JCTUTENb. CIUIUTTEP WA
YaCTOTHBIA MUKpOQUIBTP. B HEKOTOpBIX ciydasx 3To moTpedyeT mMoaundukanuu TenepoHHOM
npoBoku. K coxanenuto, 000pynoBaHre pa3InyHbIX GUPM HHOTa ObIBAET HECOBMECTHUMO JPYT
c napyrom (ocobeHHO 3TO Kacaercsi cucrem cranmaptoB ISDN m SDSL), mostomy mepen
MOKYIKOM MOJieMa He0OX0IUMO TTPOKOHCYIBTUPOBATHCS C TIPOBAMIEPOM.
B mHacTosmiee BpeMs TOCTYIHBI ITU(GPOBBIE MOJEMbI HeCcKOJbKuX craHmaptoB: ADSL, VDSL,
SHDSL, ISDN, HPNA, SDSL, WIMAX, a Takxe 6Oecnposoouvie MOJEMBI, HCIOJIb3YIONIHE
TEXHOJIOTHIO COTOBOM CBsI3U. YacTO 2T TEXHOJIOTHU 00BEAUHSIOT IO 00ImmM HaszBannem XDSL
(Digital Subscriber Line - nudposas aboneHTckast jauHUs). OJHAKO KaXIblid CTAaHIAPT UMEET
CBOM 0COOEHHOCTHU U 00J1aCTh MPUMEHEHUSL.

ADSL (Asymmetric Digital Subscriber Line) - oOTHOCHTENBHO [eIIeBas TEXHOJOTHS,
OpUEHTHpPOBaHHAsi Ha MaccoBoro mnorpedutens. Kak cinemyer u3 Ha3BaHusd, Nepenadya JaHHBIX
aCUMMETpUYHa, TO €CTh Ha BXOJAALIUI TpaduK OTBOJUTCS 3HAUMUTEIHHO OOJBIIMN YaCTOTHBIN
JMana3oH, 4eM Ha ucxosaimuii. CKopocCTh nepeiadu JaHHBIX OT MOJIb30BaTENs B CETh COCTABIISIET
or 16 no 640 kOut/c, a CKOpPOCTh TMOTOKA JAHHBIX OT CETH K IOJIb30BATENIO JOCTHUTAET
HECKOJIbKUX MOHT/C. ITO COOTBETCTBYET MOTPEOHOCTSAM CPETHECTATUCTUYECKOTO MOJIb30BATENS,
JUIE KOTOPOTO CKOPOCTh BXOJsmIiero Tpaduka Oolsiee BakHa. 3arpyska (aiijoB u BeO-caliToB
MIPOUCXOUT OBICTPEE MO CPABHEHUIO C IPYTUMU CTaHAapTaMH HU(GPOBBIX MOJEMOB, YTO J€JIaeT
texHosioruto ADSL camoii momyssipHOM W pacrpoCTpaHEHHON Ha CEeTroJHSIIHHUKA JeHb. OaHAKO
M3-32 pa3HbIX CKOPOCTEH KaHAJIOB MpHeMa W Iepenadyu AaHHbIX nBa ADSLmozema He moryr
COCIIMHATHCSA HAMpPSIMYIO IpYr C JApyroMm. Jlias HpOCTOTHI YCTAHOBKHM U COBMECTHUMOCTH C
pasHeIMU TetepOHHBIME JHHUSAMH Mojaembl ADSL momnmepxkwuBaror aBa crangapra: G.dmt u
G.lite. G.dmt obecreunBaeT GOJBIIYIO CKOPOCTh MepeAadyn JAaHHbIX (10 8.2 MOuT/C) HO mpH
3TOM TpeOyeT YCTaHOBKH AOMOJIHUTENIBHBIX YCTPOWCTB UIsl pa3/eieHHs] CUTHAJIOB TenedoHa U
mozaema (cMm. "Berpoennsiii crmurrep"). G.lite mosBossier gocTvraTh CKOpocTel mopsaka 1.5
MO6ut/c U MOTHOCTBIO COBMECTUM C OOBIYHBIM roJIOCOBBIM TenegonoMm. Ho Bo BpeMs paboTh
CKOPOCTh TMepelauyd JaHHBIX MOXET MEHSTHhCS B COOTBETCTBUM C COCTOSIHUEM Tele(dOHHOMN
JUHUM (YpOBHEM NIYMOB, KOJMYECTBOM momex u T. m.). Kpome Ttoro, ADSL-coenunenue
YyBCTBUTEIHHO K MOMeXaM, O0COOEHHO OT APYIMX JUHHUHM IU(POBON CBS3U, MPOXOIAIIMX IO
TOMY e TeJIe(pOHHOMY Kabero.

Cranmapr SDSL (Symmetric Digital Subscriber Line) obecrneunBaeT CHUMMETPHUYHYIO
nepenavyy JaHHBIX CO CKOPOCTHIO 10 2 MOUT/C M OpUEHTUPOBAH HA UCHOJIB30BaHUE Ui TOCTYIA
B HMHTEpHET HEOONbIIUMH mpeanpustusmMu. OcHOBHbIMU HemocTaTkamu SDSL-monxmrodenus
SIBJISTFOTCSI TIJIOXasi COBMECTUMOCTH OOOPYIOBaHUS Pa3HBIX MPOU3BOAUTENCH U CPaBHUTEIHHO
HU3Kas TIOMEXOYCTOWYMBOCTb. B Hacrosimiee Bpemsi OOJblliee pacmpoCTpaHEHHE MOTYIUIT
YCOBEPIICHCTBOBAHHBIN BapuaHT 3Toi TexHonoruu - SHDSL.
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B SHDSL mns mnepemauu JAaHHBIX HCHOJB3yeTcss oOmenpuHsTeiid cranaapt G.shdsl
(Symmetric High-Bitrate Digital Subscriber Line), koTtopslii 03BOJISIET AOCTUTaTh CKOPOCTEH
nopsaka 2.3 MOut/c. DTa TEXHOJOTHS OPHUEHTHPOBAHA MPEXKIE BCEr0 Ha JAOCTHXKEHHE
MaKCUMAaJIbHOW HAJEXKHOCTH KaHaja oOmeHa naHHbiX. B SHDSL npumensieTcst ymydineHHbIH
croco0 00pabOTKHM CHUTHAIA. DTO TapaHTHPYeT CTAOMIBHOCTh TOJKIIOYCHHS H BBICOKYIO
YCTOMYMBOCTh K MOMexaM Ha JuHHH. Heckonpko kaHamoB cBsizu SHDSL, pasmemnieHHbIX B
omHOM TeneOHHOM Kabene, He MmemarT Apyr apyry. SHDSL oGecnednBaer HanOOJBIIYIO
JIaTbHOCTh JIMHUM CBSI3M CpeIu BceX HU(POBBIX MOJEMOB - Topsaka 6 kM. BaksbeiM
npeumymiectBoM TexHojorun SHDSL sBisercss TO, 4TO CKOPOCTH Iepenadyd JaHHBIX He
MEHSIETCS B Ipoliecce padoThl. IJTO 4YacTo SBJISETCS HEOOXOAMMBIM YCIOBUEM IS
KOPIIOPaTUBHBIX MoJib3oBaTeneil. B otimmane ot ADSL-monema SHDSL-monem mosxer paboTaTh
B POKHMME KJIMCHTa M CepBepa, 4To MOo3BOJIsIeT HacTpamBaTh nBa SHDSL-momema minst paGoTs
HaMPSMYIO JPYT C Ipyrom 0e3 UCTIONh30BaHUs JIOTIOJHUTEIBHBIX KOMMYTAaTOPOB.

Texuonorust VDSL (Very High Speed Digital Subscriber Line) namesnena Ha obecrieucHue
nepefaud JIaHHBIX B TIpejesiax OJHOTO 37aHus (MakcuManbHOe pacctosHue 1.2-1.4 km). Ona
HCIOJIb3YeT 0oJiee BHICOKUH TUAMa30H 9acToT, 4To jJenaeT ee coBMectumort ¢ ADSL n SHDSL.
Takum o0Opa3oM, To oxHOMY TeneOHHOMY MPOBOAY MOTYT IEpeaaBaThCs OJHOBPEMEHHO
curaansl VDSL-monema, ADSL-Monema 1 0OBIYHOTO T0JIOCOBOTO TeedoHa. Majas JalbHOCTh
JUHUHA TIO3BOJSIET YOPOCTHTh M YIEMIeBUTh KOHcTpykimio VDSL-mozmema, mpu 3TOM
obecrieunBasi CKOpPOCTh mopsiaka 18 Mowut/c.

Texnonoruss HPNA (Home Phoneline Networking Alliance), tak e, kak u VDSL, ciyxur
JUIsl OpraHW3ald Tepenayd JaHHBIX BHYTPH 31aHus (CKOpocTh mopsaka 1 Mowut/c Ha
paccrosituuu okoJio 400 m). OHa moaHOCTRIO coBMecTUMa ¢ obopymnoBanuem ADSL u SHDSL, a
Takke ¢ 0ObIYHOM TeneoHuel. DTOT cTaHAAPT NMPEIbIBISET HU3KHE TPeOOBaHMS K JMHUU: K
OJIHOM IIMHE MOKHO MOJKIIOYUTh HECKOJbKO a0OHEHTOB, a B KauecTBE JIMHUM CBS3U
MCIO0JIb30BATh AK€ PAIUOTPAHCIALIMOHHYIO TPOBOKY.

ISDN (Integrated Services Digital Network) - rpymma cranmapToB, 00€CIIEYMBAIOIINX
ckopocth J0 128 x6ut/c Ha mudpoBeix ATC. Ha crapoit (anamorosoit) ATC momem ISDN
pabortarp He OyneT. B moakmouenue ISDN, kak npaBuiio, BXOIUT 1eJias rpyIa yCiayr - JOCTYIT
B MHTEpHET, OJWH Wi Ooiiee Tene(OHHBIX HOMEPOB (VIS HUX MCIOJIb30BAaHUS HEOOXOAUMO
Hanuuue HU@PoBBIX Tesne(OHHBIX ammaparoB), Mepeajapecanusi BbI30Ba, KOH(EpEeHI-CBSI3b U
Ipyrue.

BecnipoBoiHBIE MOJIEMBI UCIIOJIB3YIOT ISl COCTAUHEHHS] C MHTEPHETOM TEXHOJOTHIO COTOBOM
ce3u - craHgaptel GSM  wim CDMA. CkopocTs Tmepefadud  JaHHBIX  3aBHCHT  OT
MOJJIEP’)KUBAEMBIX CTaHAAPTOB M B COBPEMEHHBIX MOJENSAX MOXKET JIOCTUraTh HECKOJIbKHX
MerabuT B CEKYHILY.

WIMAX - TexXHOJIOTHS IIMPOKOIOJIOCHOH OCCIIPOBOMHOM CBSI3H, KOTOpas IO3BOJISCT
NPEJOCTaBIATh YCIOyrH JAocTyna B VIHTepHeT W mepenaud JaHHbIX O€3 HCHOJIb30BaHUS
KaOeTbHBIX TUHUN U Ha OOJIBIINX PACCTOSHUSIX.

LTE (3GPP Long Term Evolution) — 3To TexHOJOTHS Tepeaayd MaHHBIX M ToJjioca ISt
MOOMIbHOM cBsi3u. LTE OTHOCHTCS K 4eTBepTOMY IOKOJICHHIO COTOBOM CBSI3U U SBISETCA
YCOBEPLICHCTBOBAHHBIM IPOJIOJIKEHUEM TeXHOJoruil tperbero mokosieHuss COMA u UMTS.
MakcumMasbHas CKOpOCTb Iepeaun JaHHbIX B ceTax LTE cocraiser npumepno 173 Mout/c Ha
npueM u 58 Mout/c Ha epeaauy.

Kabenvuvie MoneMbl NpenHasHaueHbl IS MOAKIIOYEHHS K WHTEPHETY IO KaHajaM CeTH
KabenbHOTO TeneBuaAeHus. [103BoIAI0T epeaBaTh JaHHbIE CO CKOpPOCThIO 10 30 MoOwuT/c.
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AHanozoevle MOJIEMBI TS TIEpeaud TaHHBIX HCIIOJIB3YIOT TOT K€ YaCTOTHBIN JUANa30H, YTO
u tenedonus - 1o 4 k['n. MakcumanbHasi CKOPOCTh NIEpeaur TaHHBIX C MTOMOIIBIO aHATIOTOBOTO
MojaemMa orpaHudeHa 56 kOut/c. Bo Bpems MopeMHOro coenuHeHus Tene(oH ocraercs
HEJOCTYIHBIM (JUIsI TOTO, YTOOBI MO3BOHUTH HIIM OTBETUTh HA 3BOHOK, HEOOXOIMMO MpEpBaTh
coequaenue). lloakimodeHne aHajIoroBOro Mojema He TpeOyeT YCTAaHOBKH CIEIHAIBLHOTO
obopynoBanus y aboneHra u Ha ATC. Takum o0pazom, oT TeneOHHOW CTAaHIMH 3aBUCHUT
TOJIBKO Ka4eCTBO CBSI3M U BO3MOKHOCTH MCIIOJIB30BAHMS JIOTIOJHUTEILHBIX YCIYT (OMPEaeTUTENh
HOMEpa, OXKHJIaHWE BbI30Ba W T. IL). lleHa MoJema 3aBUCHUT OT HCIIOJIHCHUs (BHYTpEHHUE
MOJIEMBI CTOST JICHICBJIC BHEITHUX) M OT KOJWYESCTBA JIOTIOTHUTEIBHBIX (PYHKIIAN
(aBTOOTBETYHK, OTIPECIIUTEIHF HOMEPA U JIp.).

Tunvl KoMnbLIOMEPHBIX MOOEMOB8 NO UCNOTHEHUIO.!

* BHemHHe — noakitoydatoTcess yepes COM wm LPT, USB mopr mnm cranmapTHBINA
pazbeM B ceTeBod Kapre RJ-45, OOBIYHO WMEIOT OTHENbHBIN OJOK TMHUTAHUS
(cymectBytor 1 USB-momemsl ¢ mutanuem ot mHsl USB).

* BHYTPEHHHE — JIOTIOJIHUTEIHHO YCTAaHABJIMBAIOTCS BHYTphH ammapaTta (B cioT ISA,
PCI, PCI-E, PCMCIA, AMR, CNR)

* BCTPOCHHBIE — SIBJISIIOTCS YACTBIO ammapara, KyJa BCTPOCHBI (HampuMmep, HOyTOyKa
WU JOK-CTAHIINH).

Tun unmepdbetica unu wunsl, yepe3 KOMOPvLL MOOEM NOOKIIOUAENC sl K KOMNbIOMeP).

USB (Universal Serial Bus) - nan6osiee mpocToi ¥ 5KOHOMUYHBIH CLIOCOO IO KITIOUYCHHS.
[Muaa USB nmaet Gonbiryro ckopocTh 0OMeHa JaHHbIMU (10 12 M6uTt/c. st Bepcuu 1.1, mo 480
Mo6wut/c. st Bepcuu 2.0) 1 BO3MOKHOCTD "Topsiuero” moAximrodeHus. pyrumu cioBamu, MOJEM
MO>KHO TIOJICOCJIMHSATH M OTCOSIUHSATH MPSIMO BO BPeMsi pabOThI KOMIIBIOTEPA.

PCl - crammapTHas mmMHA A1 TEPCOHAIBHBIX KOMIBIOTEPOB. BHYTpeHHHE MOIEMBI st
HacTobHBIX [1K B 60IBIIMHCTBE CiTydaeB ycTaHaBiIMBalOTCs B cBOOOIHBIN PCl-coT.

PC Card, wim PCMCIA - wunrepdeiic s MOAKIIOYCHHUS KOMITAKTHBIX MepU(EpUHHBIX
ycTpoiicTB. OOBIYHO TMPUMEHSETCS B MOPTATUBHBIX KOMIIbIOTEpax (HOoyTOykax). MSATA -
uHTepdeiic Ul TMOAKIIOYCHUS IIMPOKOIIOJIOCHOTO MOJeMa COTOBOM CBsizu. OOBIYHO
UCTIONB3yeTCs B HOYTOYKaxX ISl pacHIMPEHUs BO3MOXKHOCTEH IMPEIOCTaBJICHUSI TOCTOSTHHOTO
J0CTyna B ceTh MIHTEpHET.

ExpressCard - 3To HOBBIH CTaHIApT KapT PaCUIMPEHHUS, KOTOPbIA MPUXOAUT HA 3aMCHY
PCMCIA (PC Card), mpeBocxo/is1 UX 10 CKOPOCTH Tepeaayn aaHHbix. ExpressCard ucrmosb3yer
ckopoctryto muHy PCl Express. Moaymu ExpressCard umerot pasmepbl 34X75X5 wimu 54X75%5
MM, 9TO 3HAYUTEIBHO MeHbIIIe pa3MepoB Moayieii PC Card.

ISA - ycrapepmas mmna s [1IK. CoBpeMEeHHBIMH KOMITBIOTEPAMU HE TIOJICPKUBACTCS U B
HACTOSIIIee BPeMs IIPAKTUYCCKU HE UCTIOIB3YyETCH.

JlocTOMHCTBa BHYTPEHHETO MOJIeMa:

¢ MeEHbIIas CI0XHOCTh M IIeHa 3a CYET OTCYTCTBUS KOpITyca, mpeoOpa3oBaTelis MUTaHUS,
WHIMKATOPOB M UHTEPPEHCHBIX CXEM;

*  OTCYTCTBHE MPOOIEM C MUTAaHUEM B Cilydae ucmnoiab3oBaHusi UPS;

*  OTCYTCTBHE HEOOXOJUMOCTH B CBOOOIHOM IOPTE;

*  MEHbIIIee KOJUYECTBO BHEIIHUX COSAMHEHUN U Pa3beMOB ITUTAHHSL.

HenocraTku BHyTpeHHETO MoJieMa:
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. BHCCCHHEC B CUCTCMY HOIIOJHUTCIBHOIO IMOpTA, YTO MOXKECT 6BITB YpCBaTo KOH(l)JII/IKTaMI/I
C ApYriMU CUCTCMHBIMU YCTpOfICTBaMI/I;

«  Oomplas MOJIBEP)KEHHOCTh TIOMEXaM KaK OT KOMITBIOTEPHOTO MCTOYHHKA MUTAHUS, TaK U
OT COCETHUX OJIOKOB KOMITBIOTEPA, YTO MOKET CKa3bIBATHCS HA KAYeCTBE CBS3H,

. OTCYTCTBUC HWHAHUKATOPOB PCIKHUMOB pa60TbI, YTO 3aTpyAHACT KOHTPOJIb COCTOSAHHA
MOJIeMa U CeaHca CBSI3H;

. HCO6XOI[I/IMOCTI) BCKPBITHA KOMIIBIOTEpA i1 YCTAHOBKU U CHATHUA MOACMA, a TAKXKE JJIA
HACTPOWMKH KOH(PHUTYpaluu OPTa;

*  HEBO3MOXXHOCTh HCIOJIB30BaHUA MOJEMa C KOMIIBIOTEPOM JPYroro THIIA WIH APYrUM
HMHTEJUIEKTYAJIbHBIM YCTPOHCTBOM,;

¢ BO3MOXHOCTh HAJIGKHOTO cOpoca MojemMa B ciydae '3aBUCaHUA" BCTPOCHHOMU
MHUKPOTIPOTPAMMBI, KPOME KakK depe3 TII00aTbHBINH cOPOC KOMITBIOTEPa; *  HEBO3MOXKHOCTH
HCI0JIb30BAHUS CHHXPOHHOTO PeKrUMa paboThI;

JlocTonHCTBa BHEIIHETO MOJIEMA:

*  ONTHMAJIBHOE IO IMOMEXO3AIIMIEHHOCTH HCIOJHEHUE C COOCTBEHHBIM HCTOYHHKOM
MTATAHUS;

*  HaJW4YMe UHIUKATOPOB;

*  BO3MOXHOCTh aBapUHHOTO cOpoca B 1I000H MOMEHT IyTeM OTKIIFOUCHUS MTUTAHMS;

*  BO3MOXHOCTb UCIIOJIE30BaHUS C JIFOOBIM THIIOM OKOHEYHBIX YCTPONCTB - KOMITBIOTEPaMH,
TEpPMUHAIAMH, IPHHTEPAMH, KACCOBBIMU arapaTaMH ! T.IL.;

*  BO3MOXHOCTh HCIIOJIb30BAaHHS CHHXPOHHOTO PEXKHMa pabOThI, MPH KOTOPOM JIaHHBIC
MepeatoTcesl Ha ypoBHE OUTOB, a HE OATOB; ATOT PEKHUM IMPUMEHSETCS B OMT-OpPUEHTHPOBAHHBIX
OKOHEUYHBIX YCTPOUCTBAX.

¢ TpocTtoe W OBICTpOE TOIKIIOYCHHE, W TAKXKE - IMEPEKIIOYCHHUE MEXIYy OKOHEUHBIMHU
YCTpPOMCTBaMHU.

Hemocratku HEKOTOPBIX BHEITHUX MOJEMOB:

«  OoJiee BBICOKAS CJIOKHOCTD U IICHA;

«  OoJbIlEe KOJMYECTBO BHEITHUX YCTPOUCTB (MOJEM U OJIOK MUTAHMS);

*  HEOOXOIUMOCTH JIOTIOJIHUTEILHON PO3ETKH MUTAIONIEH CETH, a B CIIy4ae TOIKITFOUSHHS K
UPS - cnenuanbHOTO MEpexo/THUKA; * HE00X0IMMOCTb

CBOOOJTHOTO TOPTa U UHTEP(EHCHOTO KabeJIs.

3anaHus 11 NPaKTHYeCKOH padoThI

3az[am1e 1. CocraBuTth Ta6J'II/H_[y Pa3JIMIHBIX TUIIOB MOJACMOB

CrannapTel MozieMa Ocobennoctn

ADSL

SDSL

SHDSL

VDSL

HPNA

ISDN

WIMAX
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| LTE
3aganme 2. Bocnonb3oBaBmuch caiitom  https://market.yandex.ru/ onumure 11006011
BHYTPEHHUN MOJEM: M300pakeHHUE MOJEeMa, IICHA, 3asABJICHHBIC XapaKTEPUCTUKU (3HAUCHHE U
pacmuppoBKy XapaKTEPUCTHUK).

3amanue 3. Bocnosk3oBasimck caiitom https://market.yandex.ru/ onumuTe ar000¥ BHEITHHIA
ADSL-monem wm300pakeHHe MoOJieMa, II€HA, 3asSBJICHHBIC XapaKTEPUCTHKU (3HAUCHUE U
pacmuppoBKY XapaKTEPUCTHUK).

3ananue 4. Bocrons3oBasimck caiitom https://market.yandex.ru/ onumuTe 11000 BHEITHHIA
GSM-mozmem wm LTE-monmem: m300paxkeHHe MojJeMa, II€Ha, 3asBICHHBIC XapaKTEPUCTHUKU
(3HayeHHe U pacuIMPpPOBKY XapaKTEPUCTHUK).

3aganue 5. OnuuuTe NOJKIIOUYEHNE U HACTPOUKY paboThl MosieMa

KoHTpoabHBbIE BONIPOCHI

=

Yro Takoe Mmosiem?

N

Kaxkune nntepdeiicbl MOTYT OBITh HCTIOJBE30BAHBI IS TIOIKIIFOUCHUS PA3IMYHBIX MOJIEMOB?
3. HepeqncnnTe THUIIBI MOJACEMOB 110 UCITOJITHCHHUIO

Kakue noctonHcTBa y BHYTpEHHETO MojiemMa?

KakoBbI HeJOCTaTKH Y BHYTPEHHETO MojiemMa?

Kakne noctonHcTBa y BHENIHErO MoieMa?

Kakue HegocTaTku y BHEHIHero moaema?

N o ok

IIpakTnyeckas padora Nel2

Tema: IloakaoueHue U padboTa ¢ HeCTAaHAAPTHLIMH NepudepuiinbivMu ycrpoiictBamu ITK

Ilens: paccMoTpeTh pa3HOOOpa3Hble HecTaHAApTHBIE mepudepHilHble YCTpoilcTBa U HX
MOAKIIIOUEHUE

Obopyoosanue: 11K, HecTannapTHbIe epuQepuiiHbie YCTPOUCTBA

Ipozpammnoe ovecneuenue. MS Windows XP

Kpatkue Teoperudeckne U yueOHO-MeTOAUYECKHE MATEPUAJIBI 110 TeMe MPAKTHYEeCKOM
padoThI

[lepucdepuitnoe ycrpoiicteo (IIY) - ycrpoiicTBo, BXojsllee B COCTaB BHELIHETO
oOopynoBanuss Mukpo-OBM, oOecnieuuBaromiee  BBOJ/BBIBOJ  JIAHHBIX, OpPraHM3ALUIO
MIPOMEKYTOYHOIO U JUIMTEIIBHOIO XPAHEHUS JaHHBIX.

MO>KHO BBLAEIMTH CJEIYIOUIMEe OCHOBHbIE (DYHKUIMOHAJIBbHBIE KJIAcChl MepUQEepHitHbIX
YCTPOMCTB.

1. TIIY, npeaHa3HadeHHbIe JUIS CBSI3U C TMoOJb3oBareneM. K HHUM OTHOCAT pa3ivyHble
YCTPOMCTBa BBOJA (K/J1aBMATypbl, CKaHepbl, a TaKkKe MaHUIYISATOPHI - MbIWK, TPEKOOIBl U
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JDKOMCTHKH), YCTPOICTBA BBIBOJIA (MOHMTOPbI, HHAUKATOPHI, NPUHTEPbI, TPaQONOCTPOUTETH U
T.Il.) U UHTEPAKTUBHBIE yCTpoiicTBa (TepmuHaibl, JKK-MaaHIIeTsl ¢ CEHCOPHBIM BBOJOM U Jp.)

2. YcTpoicTBa MaccOBOUM MaMATH (BHHYECTEPHI, JUCKOBOJBI, CTPUMEPHI HAKOIUTEIH Ha
ONTUYECKUX JUCKAX, (PIdII-aMsATh U JIp.)

3. VYecrpoiictBa cBszu ¢ oObekrom ympasineHus (ALIL, IAII, narumku, wudpossie
perymnsiTopsl, pelie u T.J.)

4. CpencrBa mepefayd JaHHBIX Ha OOJbLINE PACCTOSIHUS (CpPEICTBA TEIEKOMMYHHUKALIUN)
(MOZIeMBI, CETEBBIE a/IalITEPHI).

Hecrangaptaele nepudepuiiHple ycTpoiicTBa — mepUQepHuilHble YCTPOWCTBA, HMEIOLIHE
HECTaHAapTHYIO (POpMY, alaiTUPOBAHHBIE 1101 OTIPEACIEHHYIO 3aauy.

3aganus A1 NpaKTHYeCKOH padoThl

3anonHuTe TAOIULBI 1-5
3aganue 1. Tunbl HecTaHAAPTHBIX NepUDEPUITHBIX YCTPOICTB

YerpoitcTBo N3o006paxkenue Ornncanue XapaKkTepuCTUKU

becknasumnasa
knaBuarypa OrbiTouch

Hillcrest Labs Loop
Pointer

Munu-tipunrep Berq

Mapkep-ckanep

3aganme 2. Tumnsl HeoObIYHBIX USB-yCTpOoiCTB (MIPUBEIUTE CAMOCTOSTEIBHO MPUMEPHI 2-4)

YcerpoicTBO N3o0paxeHue Onucanue

1.USB yBnaxHureanb
BO3/IyXa

2.

3.

4.

3aganue 3. KOHCTpYKTUBHBIE OCOOCHHOCTH LIPEICPOB

[Tokazarens [lepconanbHbIe OducHsbie [TpombIieHHbIE
HIpeaepsl HIpeepsl HIpeepsl

EmkocTth KOP3UHBI
JUIL YHUYTOXKCHUS

Oymar

Kiacce cekpernoctu

Pexomennyemoe
KOJIMYECTBO
OJIL30BaTelIeH

MakcumanbHas
MIPOU3BOJUTEIBHOCTD
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3ananue 4. YcTpolCTBO BUPTYalbHOU pealbHOCTU

YerpoitcTBo N3ob6paxenue Onucanue
[Mnem BUPTYAJILHOU
pealbHOCTH
Ouxu BUPTYaJIbHON
pealbHOCTH

3aganue 5. Tunsl 3D-ipuHTEPOB

[loka3arens 3D-npunTep ans 3D-npunTep 3D-nipunTep
JioMa MEAMIMHCKUIN | mpodeccnoHalbHBIN

Tun matepuana

Texuomorus neyatu

[IpounsBourens

Ilena

N3o06paxenue

OcobOennocTr

KonTposibHbIE BONIPOCHI

1. B 4em 0coOEHHOCTH HECTaHAAPTHBIX MEepU(EPUHHBIX YCTPOHUCTB?
2. Kakwue BbI 3HaeTe MpUMEphl HECTAHIAPTHBIX YCTPOMCTB BBOIa MH(MOPMAITIHN?
3. Kakwue BbI 3HaeTe MpuMephl HECTAaHIAPTHBIX YCTPOUCTB BBIBOAA HH(POPMAITHH?

IIpakTnyeckas padora Nel3

Tema: Bpi0op KOHGUrypaLUU KOMIILIOTEPA

Ileny padomel: 3HAKOMCTBO C OCHOBHBIMH TEXHUYECKUMH XapaKTEPUCTUKAMH YCTPOMCTB
MEPCOHAIBHOIO KOMIBIOTEPA; 3HAKOMCTBO C HOMEHKIATYpOM M CHMBOJIMKOW; 3HAKOMCTBO C
MPUHLUIIAMHA KOMILJIEKTallMU KoMIibtoTepa npu nokynke [IK; mosyueHne HaBBIKOB B OLICHKE
CTOMMOCTH KoMmIuiekTa ycrpoiicTs I1K.

Qoopydosanue: 11K
IIpocpammnoe obecneuenue: OC Windows, mpeseHtanuss «BbIOOp KOMIUICKTYIOIIUXY,

nporpamma «Kommerotepy, npaic-InucT

Cnpasounas ungopmayusn
[Ipu cOopke KOMIBIOTEpPA M3 OTACIHHBIX KOMIUIEKTYIOIIMX HEOOXOAMMO YYUTHIBATH JBa
OCHOBHBIX MOMeHTa. [lepBbIii M3 HUX KacaeTcs Kpyra 3aaad, JUisl pelieHuss KOTOPBIX Oyaer
HCIOJIb30BAThCS KOMIBIOTEDP. Y CIOBHO KOMIIBIOTEPHI MOKHO Pa3/IeIUTh Ha HECKOJIBKO TPYIII, B
3aBUCHUMOCTH OT UX ()YHKIIMOHAILHOTO Ha3HAueHUs: OpUCHBIE, yueOHbIe, UTPOBBIC, JOMAIIIHUE,
MyIbTUMEIMIHBIE U T. A. Ha3sHaueHune KoMmbploTepa OINpeAeseT TOT Habop YCTPOWCTB, U3
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KOTOPBIX OH JIOJDKEH COCTOSITh, a TaKXKe€ WX OCHOBHBIC XapaKTepuUCTHKH. Hampumep, mis
O0(HCHOTO KOMITBIOTEPA COBEPIICHHO HEOOXOJMMBIM JOJDKHO OBITh HAJIMYME IPHUHTEPA, a
UTPOBOMY - HE 00OMTHCH O€3 MOIIHOTO TpoIeccopa, OOJBIIOr0 00beMa ONEPATUBHOMN MAMSITH,
Ka4eCTBEHHOW BHUICOKApPTHl C JOCTATOUYHBIM OOBEMOM BHUACONMAMATH U XOPOILIETO MOHHUTOpA.
BTopoii MOMEHT KacaeTcsi COBMECTMMOCTH OTIEJIbHBIX YCTPOMCTB C MAaTEPUHCKOM IUIATOM.
[Ipexne Bcero, 3T0 OTHOCUTCA K COBMECTUMOCTH YCTPOWMCTB C MaTepuHCKOM ruiatoul. [Ipexne
BCET0, 3TO OTHOCHUTCS K COBMECTUMOCTH 10 UHTEpdelicy moakmodeHus. CymecTByeT HeCKOJIbKO
Pa3IMYHBIX MTPOIECCOPHBIX MHTEP(PEHCOB, I KaXI0TO M3 KOTOPBIX BBITYCKAIOTCS CBOM MOJICIN
MaTEPUHCKHX TIIAT.

s npoueccopoB ¢upmbl Intel, manpumep, ucnosb3oBanuck uHTepdeiicer Socket 1150,
Socket 1155, a mma mporeccopoB ¢upmer AMD —Socket AM3, Socket FM2 u mpoure.
[TosTomMy mpu BBIOOpE MATEPHMHCKOHM IJIaThl BCETJa, B IMEPBYIO OYepenb, CIeayeT oOpamarb
BHUMAaHHUE Ha €€ MPOIECCOPHBINA HHTEPPEIIC.

CrannmapTtHeiM HHTEp(EHCOM U TOAKITIOUSHHS] BUACOKAPT HA JAHHBIA MOMEHT SIBIISICTCS
mmHa PCIl-Express (PCle wmu PCI-E), PCIl-Express 16x u PCI-Express 2.0 — wnauGoiee
UCTIONb3yeMble MHTEpQENc s MOAKIIOYCHUsT AUCKPETHBIX BUaeoKapT. OCHOBHOE pa3inyreM
MEX]ly STUMHU BEPCHSIMH B TOM, 4TO B Bepcuu 2.0 Oblia yBeIHMueHa MaKCHMalIbHAs TPOITyCKHAs
crocoOHOCTh 70 8 ['OWUT/C B KaXXJOM HAmpaBlieHWH, a TAKXKE YBEIHMYUBAET BO3MOXKHOCTH
sHepronogaun 10 300 Brt, mis 3TOro Ha BUIEOKApTHI ycTaHaBIMBaeTcs 2 X 4-IITHIPHKOBBIM
pa3bpem nutanus. PCI-Express peann3oBan B pa3inyHBIX BEPCUSIX, OTINYAOIIUXCS MPOITYCKHOM
crocoOHOCTRIO: 1X, 2X, 4X, 8X, 16X m 32x. Bumeoumnrtepdeiic PCI-E 16X obecneunBaer
MPOMYCKHYIO CITOCOOHOCTh paBHYIO 4 1'6/c B KaXI0M HampaBiieHUH. Taxke ObLIN peann3anuu
PCI-Exp 8x (B 6romxetHbix SLI- nau CrossFire-pemenusx) u PCI-E 4x (nau PCI-Express Lite)..

CoBpemenHast omepaTuBHas maMatb oObyHO wumeer Tun DDRIII wmm DDRIV wu
COOTBETCTBYIOIIME HWHTEP(HENChl TMOIKIIOUEHUs K MaTepHHCKOW mmiate. MHorma Ha oaHOM
MaTEpHUHCKOM IJ1aTe MOTYT OJHOBPEMEHHO IPUCYTCTBOBATH 00a ATUX THUIA Pa3bEMOB.

XKecrkue aucku moakarouarorcs mo uarepdeiicam Serial ATA Il u Serial ATA 11 (SATA 1l u
SATA I1I). CymecTByrOT Takke MEPEHOCHBIC KECTKHE JUCKH, MOAKII0YaeMbIe M0 UHTEepdeicy
USB.

Takxe crnenyer yduThIBaTh, YTO YCTPOMCTBA, MMEIOLIUE OJMHAKOBBIA HHTEp(eic, MOryT
OTJIMYATHCS MO MPOIMYCKHOM CHOCOOHOCTH, KOTOpasi u3MepsieTcsi B Meradaiitax B CEKyHAY WU
Meraburtax B cekyHay. Hamo oOpamarh BHUMaHHE, KaKyl MPOIMYCKHYIO CIOCOOHOCTh HMMeEET
JAaHHOE YCTPONCTBO U Kakyl IMPOMYCKHYIO CIIOCOOHOCTh oOecreynBaeT BbIOpaHHas
MaTepuHCcKas 1iata. Eciau oHM He COBMamaroT, TO JIMOO caMO YCTPONCTBO, JIMOO MaTepUHCKas
wiara He OyzaeT paboTaTh B ONTUMAIBHOM PEXUME, YTO OyJeT BIUSATH HA ObICTPOJCiiCTBIE BCeil
KOMITBIOTEPHOU CUCTEMBI B LIEJIOM.

[Ipn KOMIUIEKTallMM KOMIIBIOTEpPA HEOOXOIMMO TAaKKe YYHUTHIBATh, YTO HEKOTOpPHIE
KOMITOHEHTBI MOTYT OBITh BCTPOEHBI HEMOCPEACTBEHHO B MATEPUHCKYIO TUIATy (BUACOKAPTHI,
3BYKOBBI€ KapThl, CETEBbIE KapThl) U MPUOOPETEHNE JAOMOIHUTEIBHBIX aHAIOTUYHBIX YCTPOUCTB
MOJKET OBITh ONPABAAHO TOJBKO B TOM Cllydae, €CJIM OHM MMEIOT JIy4IlIne XapaKTepUCTHKH, YeM
HMHTETPUPOBAHHOE YCTPOMCTBO.

Hannyne BCTpOEHHOM 3BYKOBOHM KapThl MOXKHO OINPENENUTh 10 Ha3BAHUIO KOJIEKa, OOBIYHO
Realtek, a BcTpoeHHo#i ceTeBoil kapThl — mo obOo3HaueHnto LAN, mociie KOToporo oObIYHO
yKa3bIBaeTCsl MPOITYCKHAs CIIOCOOHOCTh B METraOUTax B CEKYHI.

OObIuHO 1711 0003HAUYEHUSI BCTPOEHHOM 3BYKOBOM KapThl HCIOJb3yeTCS Ha3BaHUE KOJEKa
AC'97, a s BCTpOGHHOW 3BYKOBOM KapThl - oOo3HaueHue LAN, mocie xotoporo oObIYHO
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yKa3bIBAETCsl MPOIMYCKHAsi CIOCOOHOCTh B Meraburax B CEKyHAY. BCTpoeHHbIE BHUICOKapTHI
MOTYT 0003HAYaThCs JIMOO UX Ha3BAaHUEM, TUOO MPOCTO COKparieHneM "B/K".

3ananus A npakTuyeckoi padorsl 3aganue 1
BbIMONHNATE ONMCaHWe TUNHMYHBIX KOH(pUTypamuii kKommbiorepa (MHPOPMALUIO HAWTH B
npe3eHTaluu «Bpi00p KOMILIEKTYIOLINX))

3ananue 2

[TomoOpaTh KOMIUIEKTYIONIME W3 Tpaiic-TucTa Uil KOMITBIOTEpa, MPEIHA3HAYSHHOTO ISt
pelIeHusl OMpeNesieHHOTO Kpyra 3agad (MTpOBOM  KOMIIBIOTEP, OQHCHBIM KOMIBIOTED).
[ToxcunTaTh CTOMMOCTH JAaHHOTO KOMITbIOTEpAa. BcCe KOMITOHEHTHI JIOJDKHBI CTBIKOBATHCS C
MaTEpUHCKOMN I1aToM no uHTepdency NOAKIIOUEHUS U MPOIYCKHOM CIIOCOOHOCTH.

BapuanT onpenenuts 1o xypHaity y4eOHOU TpyIIIbI

1.  Oducnas/«nomamnss» (low-end) koudwurypanus. Takoit KOMIBIOTEp, B MEPBYIO
ouepenb, NpeaHazHaueH s paboTsl. Croga MOXKHO OTHECTH MCIIOJIb30BaHHWE ceTH MHTepHer,
paboty ¢ mokymentamu, oducaeiMu npuioxenusmu (Word, Excel u nmp.), marematndeckumu
nakeramu (Mathcad, Maple). Bo3amoskHO Takyke MpOCTYyIIMBaHUE MY3BIKH, IPOCMOTP (HIEMOB.
OtHOCHTENBPHO HEIIOX0 Oyayr paborate "n€rkume" (C  HEBBICOKUMH  CHCTEMHBIMU
TpeOOBaHUAMU) WK CTapble KOMIbIoTepHBbIE UTPBl. Cymma ju1s mpuobpetenus 25 000 pyoO.

2. bromkernas wrpoBas  koH(purypamms. IloMrMo  BceX — BBINIENEPEYHCICHHBIX
BO3MOXHOCTEH, CHCTEMHbII OJIOK OSTOM KOH(UIypaly HEIUIOXO «IOTSHET» HE OYeHb
TpeOoBaTeIbHBIE COBPEMEHHBIE KOMIIBIOTEPHBIE WIPBI, a TaKXke OO0EeCleyuT A0CTaTOYHO
KoMOpTHYIO paboTy ¢ ayauoszanucsimMu u ¢ororpadusmu. Cymma s mpuoodperenust 30 000
pyo

3. Urposas xoudwurypaunus cpeanero kiacca (middle-end). Tlpu ymepenHoO# cToMMOCTH
CUCTEMHOTrO OJI0Ka, TMOJIb30BaTelb IOJY4aeT KOMIbIOTEP, KOTOPBIA CIIOCOOEH YCHEIIHO
CIPaBUTHCS C OOJBIIMHCTBOM COBPEMEHHBIX KOMIIBIOTEPHBIX UTP M UMEET MPUOIU3UTEIbHBIN
3arac Mpou3BOIUTEIBHOCTH Ha Oyayiue ~2-3 roja (mpu yCIOBUH TaKOH K€ CKOPOCTH Pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHUH, KaK B HeIHENIHee BpeMsi). Cymma st mpuooperenus 35 000 pyo

4.  UrpoBas koHpurypamusi BBHICOKOTO Kjacca. Takold KOMIBIOTEp OTJIIMYHO CIPABUTCS C
caMbIMHU TpeOOBaTEIBLHBIMH HUTI'PaMH (HampuMmep, ¢ coBpeMeHHbIMU 3D-myrepamu), obecnieunt
OTJIMYHYIO MTPOU3BOIUTEIILHOCTD IIPU 00paboTKe 3ByKO3amucel, a Takoke moaaepkky DirectX 11
u BoIe. Takas KoHGUTypalus UMeeT XOPOIIUi 3arac MPOU3BOAUTEILHOCTH Ha OrbKanme ~3 -
5 ner. Cymma nns npuobpetrenus 50 000 pyo

5. Tomosas urpoBast xou¢wurypamus (high-end). foctatouHo moporas W OY€Hb MOIIHAS
KoH(Urypanusi i SKCTPEMaNbHBIX T€MMEpPOB W JHTY3MACTOB TEXHOJIOTHM, HE >KaJCIOIINX
HUKAaKMX J€Her Ha CcaMble COBPEMEHHBIE M MOIIHbIe KoMIUIekTyromme. Cymma ans
npuobperenus 60 000 pyo

6. Koudurypauus g BugeoMoHTaxa. OTIAETbHO CTOUT YIOMSHYTh JOCTaTOYHO
cneun(uyeckyro KoH(urypamuio, HaubOoyiee ONTUMAIbHO MOJIXOAALIYI0 s padoThl ¢
BUJICO3AMUCIMH. YTIOP B TAKOM KOMIBIOTEPE JIeNaeTCsl Ha MOLTHOCTh LIEHTPAJIBHOTO MpoLeccopa
1 KOJINYECTBO ONEPATUBHOM MaMATH, B TO BpeMs Kak BUJEOKapTa UTPaeT HE3HAYUTEIbHYIO POJIb.
IToaromy Takoit IIK, HecMOTpss Ha MOIIHBIM HpOLECCOpP, HE MOJOWIET UIsl COBPEMEHHBIX
KoMIbIOTepHBIX Urp. Cymma juia npuodperenus 45 000 pyo
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7. VYueOHblii kommbioTep. Kommbrorep OymeT HCIONIB30BaThCS B YU4E€OHOM Ipoliecce |

JOJKEH BXOJUTHh B JIOKAIBHYIO ceTh MKOIbl. CyMMa, KOTOpoil pacmosaraer mkona, — 20000
pYyo.
8.  omamnuii xommeiotep. Kommbprorep M0/DKEeH OBITH NpenHa3HAYeH B OCHOBHOM JIJIst

IIPpOCMOTpa BUACO(PUIBLMOB C BBIBOJIOM Ha D3KpaH TEJIEBU30pa, KOMIIBIOTEPHBIX WD,
npocaymuBaHus My3blku. Cymma, KOTOpoi pacronaraet 3akazuuk, — 30000 py6.

Pe3y.]II)TaTI)I 3arucarb B BUJC Ta6HI/IIII>I

Ne
. /1;) HaunmeHnoBanne KOMIOHEHTa Kou-Bo Ilena B py0
1
HUTOT'O:
3aganue 3

3anyctuth nporpammy «Kommerotepy, ocymectBuTh cOopky 1K, moittu 1o ypoBHs TexHUK

KoHTpoJibHbIE BONIPOCHI

1. Kakue yctpoiicTBa oOecieunBaroT MUHUMaJIbHBIN cocTaB [1K?

2. JlaiiTe kacCU(pUKAIUIO U HA3HAYCHHUE PA3IMYHBIX BUIOB MAMSTH.

4. YTto BXOJUT B COCTaB OCHOBHBIX KOMIIOHEHTOB MaTepUHCKOM riathl [TK?

5. KakoBo naznauyenwue muH [1K?

6. [Tepeuncnure ocHOBHBIE XapakTepucTuku muH [1K.

7. B uem oTiuume muHbl B opta [1K?

8. Kakue mapameTpsl XapaKTepU3YIOT MPOU3BOAMTENBHOCTh mpoieccopa? 9. Ilepeuncrnure
OCHOBHBIE XapaKTEPUCTHUKU MUKPOCXEM MaMSITH.

IIpakTnyeckas padora Ne 14

Tema: AHajau3 annapaTHoro u nporpamMmmuoro odecnevenusi IIK u onpenesenune ux
COBMECTHMOCTH

Heab paGoThl: W3YYUTh MPUHIMI TECTUPOBAHUS COBMECTHMOCTH AaIlllapaTHOTO U
POrPaMMHOTO 00eCIICUCHHS.

Odbopynosanmue: [1IK

Iporpammuoe odecneyenne: OC Windows

Kparkue Teopernyeckne 1 y4eOHO-MeTOAMYECKHEe MAaTePHAJIbI 10 TeMe MPAKTHYeCcKOoii
padoTsI

CoBMECTUMOCTh — CIIOCOOHOCTD amNmnapaTHbIX WM MPOrPaMMHBIX KOMIIOHEHTOB paboTaTh C
3aJJaHHOM KOMIBIOTEPHOH CHUCTEMOM, WJIM CIIOCOOHOCTH JBYX YCTPOMCTB paboTaTh mpu
COEIMHEHUH JIPYT C IPYTOM.

60



[Ipy OTCYTCTBMM COBMECTUMOCTH MOTYT BO3HHMKATh pa3JIM4YHbIe BHJBl KOH(IUKTOB,
MEIIAONINe WM JIENAI0NINe HEBO3MOXKHOM HOPMajbHYIO pabOTy KOMITBIOTEPHOW CHCTEMBI.
Yamie Bcero KOH(IIMKTHI BOSHUKAIOT NMPH YCTAHOBKE HOBOTO 00OPYZOBAaHUS WM MPOTPAMMHOTO
o0ecrieyeHusl.

KoH(pmuKTh nensTcst Ha anmaparHsie, IPOTrpaMMHbBIE M TPOTPAMMHO -arapaTHbIC.

AnmapatHble KOH(QJIMKTBI — 3TO KOH(MJIMKTHI dYalle BCEr0 BO3HHUKAIONIUE IPH COOpKe
00OpYyJIOBaHUSI WM TIPU €r0 YCTAHOBKE B CETH M NPUBOJIIME K YAaCTUYHON WIJIM TOJHOMN
HEepaboTOCIOCOOHOCTH ycTpoicTBa. UTOOBI M30ekaTh Takux KoHGIHMKTOB, mpu cOopke I1K
HE00X0IMMO COOIOIATH CIIETYIOUIHE MTPABHJIA.

1 MarepuHckas IiaTa ¥ KOPIYC JOJDKHBI ObITH OomHOTO (opmara (Hampumep, ATX).
CoxeTpl MAaTEepWHCKOW TUIaTBl M TIPOIIECCOpa TaKKe JIOJDKHBI COBMANATh (HAIpHUMeEp, Y
nporeccopa — Socket LGA775, a y maTepuHckoii tutatel — Socket 775).

2 MarepuHckas IUiata JOJDKHA MOMACPKMBATh 4YacTOTY IIMHBEI Tporeccopa. Hampumep,
€CIM TpoIeccop mojuepkuBaeT vactoty 1333 MIm, To W maTepwHCKas IjiaTa JIOJDKHA
MOJJIEP’KUBATH YacTOTy MMHBI 1333 MI'm.

3 HeoOxomumo oOpaTHTh BHUMaHHE Ha 3BYKOBYIO, CETEBYIO M BHJICOKApPTY, €CIIM OHH HE
BcTpoeHHbIe. OHU JTOJDKHBI TUIOTHO BXOJUTH B pa3beMbl HA MATEPHUHCKOH IIIaTe.

4. OmnepaTtuBHasi MaMsiTh TakX e JOJDKHA OBITH COBMECTHMA C MAaTepUHCKOM IaTtoil (oHU
JIOJDKHBI TTOIIEPIKUBATH OJJMHAKOBYIO YaCTOTY).

[Ipu ycTaHOBKE KOMITBIOTEpA B JIOKAIBHOW CETH NMPH BO3HUKHOBEHWH KOH(MIMKTOB HYKHO
MIPOBEPUTH HE TOJIBKO MPAaBUIBLHOCTh YCTAHOBKU CETE€BOM KapThl, HO U MPaBUIBLHOCTH 00XKHMMa
kabesi; KpoMe TOTO, KaOeJlb MOKET OBITh MPOCTO TMTOBPEXKICH.

Taxxke npu ycTaHOBKE HECKOJIBKUX KapT paCHIMPEHUSI MOKET BOSHUKHYTh KOH(IHMKT aJpEecoB
BIOS, HomepoB npeprIBaHU# WM KaHAJIOB MPSMOTO JIOCTYIA K ITaMsITH.

[IporpaMMHbIe KOH(IMKTBI Yallle BCETO BO3HHUKAIOT MPU YCTAHOBKE JPAWBEPOB YCTPOUCTB
WIM JPYroro MporpaMMHOro oOOecredeHusi W TMPUBOISAT K YaCTMYHOM WM  MOJIHOM
HEepabOTOCIIOCOOHOCTH YCTPOMCTBA MO0 CETH.

[IporpaMMHbIe HEUMCIPABHOCTH MHpHU COOPKE WM YCTAaHOBKE OOOPYHOBaHHS BCTPEUAIOTCS
HaMHOTO yYallle, 4YeM almnapaTHble, 1 BOSHUKAIOT HE TOJbKO M3-3a HEMPAaBUILHO YCTAHOBJIEHHBIX
NpaiiBepOB YCTPOMCTB, HO U H3-3a HECTAOMIBLHOCTH PabOThI MPOrPAMMHOI0 00ECIICUEHHS.

OcHoBHbBIE TPUYUHBI BOZHUKHOBEHUS IIPOTPAMMHBIX OLIHOOK:

1 HecoBepieHCTBO MPOrpaMMHOTO 00eCeYeHHS.

2 HecoBepiieHCTBO OMNepanMoHHON cucTeMbl. Kakumu Obl COBEpIICHHBIMH HU OBbLIU
OTIEpAllMOHHBIE CUCTEMBbI, OHM HE MOTYT CO3/laTh HOPMAaJbHbIC YCIOBUS Al pabOThl BCETO
CYIIECTBYIOIIEr0 IMporpaMmMHoro obecnedeHnus. Kpome Toro, COBMECTUMOCTh OIEPaMOHHBIX
CHCTEM C BBIITYCKOM Ka)K/I0M HOBOHM MX BepCHH TOJIbKO yxyamaercs. [loaTomy pazpaboTumnku
[1O BBIHYXIEHBI MHCATh IPOTPAMMbl, OPHEHTUPOBAHHBIE HA KOHKPETHYIO OMEPAIMOHHYIO
cucremy. Ilomb3oBareno ke octaercs auO0 OOHOBIATH mnpukiagHoe I[IO Bmecte ¢
OIEpaLlMOHHOM cHUCTeMOM, MO0 MHPHUTBCA CO CIOXKMBIIEHCS cuTyanuei. A uWHOrma u
BBIOMPATh HE MPUXOJUTCS, — BE/Ib MHOTHE POTrPAMMBbI PACIPOCTPAHAIOTCS OECIIaTHO (MOXKHO
JoTafaThbes, Kakoe y HUX B TaKOM ClIydae KayecTBO).

3 OrtcyrcTBUE PECYPCOB.

4 Omubku B peectpe. Peectp — 3T0 «MO03r» omneparnuonHoi cuctembl Windows, u
OIMOKM B HEM HETaTHMBHO CKAa3bIBAIOTCA Ha BCEX IMpoleccax, MPOUCXOAIINX B KOMIIBIOTEPE.
[IpyunHON BO3HMKHOBEHHUS COOEB B peecTpe SABISAIOTCS BCE TE JK€ MPOrpaMMbl,
«TIPOTHCHIBAIOIINE» CBOW (DalIbl M CCHUIKM B CaMbIX pPa3lUYHBIX MecTax. He cTouT Takxke
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3a0BIBaTh U O «TPOSHCKHX KOHSIX» M «4epBAx». s «JIed4eHus» peecTpa CyIECTBYIOT
CelUaNbHbIC YTWINTHI, YMEIOLIUE AaHaJIM3UpPOBATh €ro 3allCH W yIalsaTh M3 peecTpa
OIIMOOYHBIC U HE UCIIOJIb3YEeMbIE TAaHHBIE.

JIOBOJIBHO 4acTO BO3HMKAET IpoliieMa C JpaiiBepamMu, KOTJa I0Jb30BaTElb YCTAaHABIMBACT
HOBOE 0O0OpymoBaHHE. DTO MOXET MPOUCXOJUTh U3-32 YACTHYHOH HECOBMECTHMOCTH
AHTJIOSI3BIYHON M pYCCKOs3bIuHOM Bepcuit WINdOws, B pe3ynbTaTe 4ero BO3HHKAET MOBPEKICHUE
0a3bl qpaliBepoB.

Pemmth 3Ty npoGieMy MOKHO, CO3/1aB TaKylO0 CUTYAIIHIO, KOT/Ia OTIEpallMOHHAs CUCTEMa caMa
BOCCTAaHOBHT TOBPEXACHHYIO 0a3zy, Tak Kak 0a3a ApailBEepoB — O5TO HE OKOHYATEIHHO
copmMupoBaHHBIN (hailyl, OnepalMoHHAs CHCTEMa CO3[aeT €ro B IPOIECCe CBOEH YCTaHOBKH.
[Mocne ycranoBku Windows 3akpbiBaeT JOCTYI K 3TOW 0a3e sl MPeIypekIeHUs OITHO0YHOTO
BO3JICHCTBUS TOJIb30BaTelNsi Ha Hee. OHAKO BO BpeMsi YCTAHOBKU WIIM YNAJICHHUS Pa3TUIHOTO
000pyZIOBaHUS OTIEPAIMOHHAS CHCTEMa BPEMEHHO OTKPBIBAET JOCTYII K ATON 0a3e Il BHECEHUs
TyZa HOBBIX JpaiiBepoB. Hampumep, ecnu npu yctaHoBKe HOBOM BuaeokapTsl 11K ee mpocTo «He
BUJUT», TO JISi YCTPAaHEHUS 3TOW MpoOJIeMbl HEOOXOIMMO OTKIIOUUTH KOMIIBIOTED, BHIHYTH
BHJICOKAPTy, CHOBA BKJIIOYWTH CHCTEMY 0€3 BHICOKapThHI, MOKIATHCS 3BYKOBOTO CHTHANA,
KOTOPBIH OIOBEmAaeT 00 OTCYTCTBHHM BHJICOKApPTHI, BHOBb BBIKIIOYHTH KOMIBIOTEP, CHOBA
BCTaBUTh BHJICOKAPTY U 3aTEM OTISTHh BKIIFOYUTH KOMITBIOTED.

B psne cnydaeB Takme nmerictBusi momoraroT. [locime 3Toro HEoOXOaMMO YIAIWTh CTapbIit
JpaiBep W IMOCTaBUTh HOBBIM. EciM e cuctema He oTpearnpoBaja Ha BallW JEUCTBUS, TO
npunercs oonymute CMOS.

Hpyroii mpumep. Ilpu ycraHoBke napaliBepa HOBOW BHIECOKApPThl KOMIBIOTEP IMEPECTAET €€
«BHUJIETH». DTO O3HAYAET, CKOpEEe BCEro, YTO JUIsl COBPEMEHHOW BHIEOKapThl Oblia MOCTaBICHA
cTapas BepcHsl [paiiBepa, KOTOpas HE MOXET NOJJIEPKUBATh CIUIIKOM COBPEMEHHOE
obopynoBanue. M HaoOOpOT, ecnu BHIEOKapTa ene-ene paboraer, HO ompenenuTh ee [IK He
MOJKET, TO MPUYMHA JAHHOTO KOH(IMKTAa — B TOM, YTO Ha CTapyl0 BUACOKAPTY MOCTABMIIN CaMBbIii
HOBBIH JIpaiiBep (XOTs Takoe ObIBaeT peako). B aToMm citydae B paiiBepe MpoCcTo HET MOIEPKKU
JAHHOU BUJICOKAPTHI, U CUCTEMa HE MOXKET €€ ONPEeACTUTh.

[IporpammHo-anmapaTHble KOH(PIUKTE COBMEMIAIOT B ce0e KOH(MIUKTHI U MPOTPaMMHOIO, U
anmnapaTHOro XapakTepa, MpUYeM s MX pa3pelleHHs 3a4acTylo JOCTATOYHO MPOrpaMMHO
W3MEHUTH Psij MapamMeTpoB. PaccMOTpUM HECKOJIBKO TaKUX MPUMEPOB.

Kak u3BecTHO, mpex/e OmepallMOHHON CHCTEMBbl B KOMIIBIOTEpE 3allyCKaeTCsl BCTPOCHHAs B
YK MaTepUHCKOW Iutatel mporpamma BIOS (Base Input/Output System — ocHoBHas cucrema
BBOJIa-BbIBOJIa). Ha3zHaueHue 3TOro HeOOJBIIOr0 MPOTPaMMHOIO KOJa — CBECTH K «oOmiemy
3HAMEHATENI0» alMapaTHble pa3luyus KOMIbIOTEpHOTro oOopymoBaHusi. Hanpexunas wu
sddextuBHas padora [1K HeBo3MoxHa 6e3 mpaBuiibHO ckoHpurypupoBanHoro BIOS. Konduukr
e MEXIy HOBEUIINM 000pynoBaHueM U ycTrapeBInM kojoM BIOS — Bemib 10BOJIBHO yacTasl.
B Takom ciyuae BeIxo oauH: nepenpomuska BIOS.

JIpyruM HMCTOYHHKOM KOH(IUKTOB TaHHOTO BHIa sBiseTcs Mexanmsm Plug and Play
ornepanuoHHoi cucteMbl WINAOWS, KOTOpBIi aBTOMATHYECKH BBIACISACT PECYypChl B XO[e
YCTAaHOBKHM BCEX YCTPOMCTB, MOJIEPKUBAIOUIMX NaHHbIM MmexaHusMm. Ecim n1Ba yctpoiicTBa
oOpamiarorcs K OJHUM M TEM JK€ pecypcaMm, TO BO3HMKAET ammapaTHbIi KOHQUIUKT. B sTom
cllyyae HEOOXOJMMO BpYYHYIO HM3MEHHUTh YCTAaHOBKHM pPECYpCOB JUIs OOecHeueHus HX
YHUKaJIBHOCTH IS KaXAOTro ycTpoiictBa. Cremarte 3TO MOXHO JBYMs crocobamu, B
3aBHCUMOCTH OT TOTO, HAaCKOJBbKO HMMEIOIIMKCA KOH(IUKT MEIIaeT 3arpy3ke ONeparioHHON
CHCTEMBI.
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Ecimu Windows 3arpyxaercsi, HO MpH 3TOM HE paboTaroT (Wid pabOTar0T HEKOPPEKTHO)
HEKOTOpbIE YCTPOMCTBA, TO OOCTATOYHO H3MEHHTH YKa3aHHBIC BBIIIE PECYPCHl B OCHACTKE
Hucneruep ycrpoictB. Ecnmu xe mpouecc 3arpy3kun WIindows mpepbiBaeTcs, MOTOMYy 4TO HE
MOTYT OBITh OOHApY)KEHBI JKECTKHE IUCKH WM yCTpOWCTBa, ycranosieHnole B PCl-ciot, TO
HEO0OXO0IMMO TIPOCMOTPETh TAOIHINY TIPEephIBaHMM, KOTOpyIo BeiBoAUT BIOS mocie mpouemypsl
POST, naiiti ycTpoiicTBa ¢ OAMHAKOBHIM HOMEPOM MPEPHIBAHHUS M BPYYHYIO 33/1aTh OJHOMY U3
HUX cBoOOTHOE npepriBanue B Tabmuue cBoictB PCl cucremnoii BIOS.

Taxum 00pazom, TECTHPOBAHWE COBMECTHMOCTH allMapaTHOTO U MPOTPAMMHOTO 00ecIieueHus
MPOBOJUTCS MO MHHUMAJIBHBIM CHCTEMHBIM TpEeOOBaHUSAM H JOTIOJIHHUTEIBHBIM pecypcam,
HEOO0XOAUMBIM TOMY WJIM HHOMY IPOTPaMMHOMY 00€CIICUEHUIO.

3aganus A1 NpaKTHYeCKOH padoThl

CocraBbpTe TaOIMILy, COJEPKAIIYI0 MUHHUMAJIbHbIE CUCTEMHBbIE TPeOOBaHUS IJsl MPOTrpamw,
HE0OXO0IMMBIE /Ul TECTUPOBAHUS HA COBMECTUMOCTh. Jl00aBbTE CBOM BapHAHTHI 110 KaTETOPUSIM

Tabnuma 1 — MuHuManbHble CICTEMHbIE TPEOOBaHMSI POrPaMMHOT0 00ecTIeYeHUs

O6BeM CB0OOIHBII
YactoTa . JlonoHUTEb
[Tporpamma OTIEPATHUBHOM 00BEM KECTKOTO
npoueccopa HbIE TpeOOBaAHUS
aMsITH JIUCKA

Onepauuouuwe cucmemaol

1. Windows 7
MaxkcumanesHas
x64

N

. Windows 10

w

. Windows Server
2016

Microsoft Office

1. Microsoft Office

2013

2. Microsoft Office
2016

3.

I'pagpuka u ousaitn

1. Adobe Photosl
CC ALL M ltiple
Platforms  Vulti

European
Languages
Licensing
2.
3.

Anm UBGUPYCHbBLE RPOZCPDAMMBbL
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https://www.windows-soft.ru/catalog/new/microsoft/windows_server_2016/
https://www.windows-soft.ru/catalog/new/microsoft/windows_server_2016/
https://www.windows-soft.ru/catalog/new/microsoft/windows_server_2016/
https://www.windows-soft.ru/catalog/new/microsoft/windows_server_2016/
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months
https://www.windows-soft.ru/catalog/product/element/adobe_photoshop_cc_all_multiple_platforms_multi_european_languages_licensing_subscription_12_months

1. Kaspersky  Total

Security TUIst
ousHeca

Cpeocmea pazpabomku

1. Embarcadero

Delphi 10.2
Tokyo
Professional
2.
3.

KoHnTpoJibHbIE BOIPOCHI

1. Tlepeuncnure OCHOBHBIE MapaMETPhI, 10 KOTOPHIM IMPOBOAUTCS TECTUPOBAHHE aIlllapaTHOTO
u nporpaMMHoro obecrnieuenus [1K?
2. Tlo xakuM MpUYUHAM BO3ZHUKAIOT alllapaTHBIE KOHQIUKTHI?

W

[To kKaK¥M MPUYUHAM BO3ZHUKAIOT MPOTPAMMHBIE KOH(IHKTHI?
4. Kaxkue nCTOYHUKHA MOTYT OBITh Y anmapaTHO-IIPOTPaAaMMHBIX KOH(JIMKTOB?

64


https://www.windows-soft.ru/catalog/product/element/kaspersky_total_security_for_business
https://www.windows-soft.ru/catalog/product/element/kaspersky_total_security_for_business
https://www.windows-soft.ru/catalog/product/element/kaspersky_total_security_for_business
https://www.windows-soft.ru/catalog/product/element/kaspersky_total_security_for_business
https://www.windows-soft.ru/catalog/product/kupit-embarcadero-delphi-10-2-tokyo-professional--po-dostupnoy-tsene
https://www.windows-soft.ru/catalog/product/kupit-embarcadero-delphi-10-2-tokyo-professional--po-dostupnoy-tsene
https://www.windows-soft.ru/catalog/product/kupit-embarcadero-delphi-10-2-tokyo-professional--po-dostupnoy-tsene
https://www.windows-soft.ru/catalog/product/kupit-embarcadero-delphi-10-2-tokyo-professional--po-dostupnoy-tsene
https://www.windows-soft.ru/catalog/product/kupit-embarcadero-delphi-10-2-tokyo-professional--po-dostupnoy-tsene

IIpakTnueckas padora Ne 15

Tema: AHaJM3 HOBeHIIMX AOCTHKEHUI KOMIIbIOTEPHON TEXHUKH /ISl MOJAEPHHU3 AU
annapartHbIx cpeacrts IIK

Henp padorbl: uW3yuyuTh MNPUHOUIBL MOJAEpPHM3aLUU  anmapaTHbeix cpeacts 1K,
[IPOAHAIU3UPOBATh JOCTHUKEHUSI KOMIIBIOTEPHOM TEXHMKHU JJIi BO3MOXKHOI'O MPUMEHEHHUS INPU
MOJIEpHU3ALIU Y.

OdbopynoBanmue: 1K

Iporpammuoe odecneyenne: OC Windows

KparTkue Teopernueckue u yueOHO-MeTOAUYECKHE MATEPHAJIbI 10 TeMe IPAKTHYeCKOM
padoThI

Jlaxxe caMblii HEJOPOTOM KOMIIBIOTEP AOJKEH UMETh BO3MOKHOCTHU Il MojepHu3anuu. [Ipu
OTCYTCTBMH K€ TAKOBOM B Cllydae pocTa 00beMOB 3aJ1au MPUJETCS HE MTPOCTO MOJAEPHU3UPOBATH
U mnoBblaTh MomHOCTE CBT, a MOJHOCTRIO MEHATH MAapK KOMIIBIOTEPOB. B pesynbTaTe
SKOHOMMSI 00EpHETCSI IBOMHBIMU PACXOJIaMU.

MonepHu3anusi KOMIbIOTEPA MOKET ObITH 00YCIIOBIIEHA CIEAYIOIIMMH MPUYMHAMMU:

- paciupeHre Wikl U3MEHEHHe Kpyra pelaeMsbIx 3aad, T. €. u3MeHenue tumna [1K;

- BBIXO/J] U3 CTPOSI KOMILIEKTYIOIIHX;

- 3aMeHa KOMILIEKTYIOIUX Ha 0oJiee TPON3BOAUTEIbHBIE.

Bb160p KOMITJIEKTYIOIIMX 3aBUCUT OT THIA MEPCOHAIBHOTO KOMITBIOTEpA U OT (PMHAHCOBBIX
BO3MOJKHOCTEH M TOTPEOHOCTEH MOKyIaTes.

Hamnpsimyro nmpou3BOAMTENBHOCTh KOMIIBIOTEPA HE 3aBUCUT OT OJHOM TOJIBKO MOIIHOCTH
mpoleccopa — B BBIYUCIUTEIBHONM CHCTEME Bce JOJDKHO ObITh cOanaHcupoBaHo. Ecnu
MMOCTAaBUTh MOIIHBIM MpOIECCOp Ha cinadyr0 MaTEepUHCKYIO IIaTy, TO M OH OyneT paboTaTh
«BIIOJICHUJIIBI.

Jli1g 00beIMHEHHS] KOMITBIOTEPOB B CETh C TOYKHU 3PEHHSI MOJCPHU3AINH JTy4Ille UCTIOIb30BaTh
TEXHOJIOTHIO «TOHKUH KJIMEHT» (TepMHHAI), KOrjaa Bce 0a3bl JaHHBIX XpaHITCS Ha cepBepe, a K
OOJIBIIMHCTBY MPOTpPaMM, YCTaHOBJIEHHBIX Ha cepBepe, uMmeerca obmui noctyn. Ilpu apyroi
CETEeBOM TeXHOJIOTHH co BpeMeHeM Kax bl [IK HeoOxonmmMo MoAepHU3UPOBATh OTIEIBHO, UYTO
yBEJIMYMBAET 3aTpathl. KpoMe Toro, mosBisieTcs mpodiieMa yTUIN3aluu yCTapeBIINX JIEMEHTOB
[IK.

MonepHu3anusi TepMUHAIOB (KIMEHTCKOTO MapKa) MpPU TaKOM MOJXOJe He Tpedyercs: Mmpu
pocre TpeboBaHMM co cTopoHbl mpukiagHoro IIO HapammBaeTcsi MOIIHOCTb TOJBKO
TEPMHUHAIILHOTO cepBepa (UM UX KOJIHMYECTBO — MPH MPUIIOKEHUSIX C OATaHCUPOBKON HArpy3KH),
YTO 3HAYMTEJIbHO JeIIeBlie, 4yeM MojaepHu3auus Bcero napka IIK. bonee toro, tepMuHaibHas
TEXHOJIOTUSl IO3BOJIUT HCIOJIB30BaTh Jaxke ycrapeBmui napk IIK ¢ HOBeIM mporpamMmHbIM
o0ecrieyeHneM.

OrpaHn4eHHUsMH IPU MOJEPHU3ALNN KOMIIBIOTEPA ABIIAIOTCS CIEAYIOIINE TPUYNHBIL:

- COBMECTUMOCTD alNapaTHbIX CPEICTB;

- HalIM4yKMe HeoOX0AUMBIX MHTEp(]EicoB;

- (hopM-(hakTOpHI YCTPOICTB;

- IOJ|/IEp’KKa YCTPOMCTB CO CTOPOHBI YUIICETA.
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3agaHus 118 NPaKTUYeCKOH padoThl

BbInoJIHUTE 10KIIaA ¥ IPE3EHTALMIO HA OJIHY U3 TEM IO CIEAYIOIIUM pa3/eliaM:
CospemenHnslii mpoueccop Intel

CoBpemenssblit nporieccop AMD

0O0630p COBPEMEHHOW BHICOKAPTHI

HoBuHkH 3a110MHHAIOIIMX YCTPOMCTB

0O0630p COBPEMEHHOTO JKECTKOTO JIUCKa

0O0630p COBPEMEHHOM CHCTEMHOM TIJIaThl

HoBunku ycTpoiicTB BBOJa HHPOPMALIUH

HoBunku ycrpoiicTB oToOpaskeHus: HHPopMaun

© o NGOk~ E

0O0630p COBpEMEHHOW OTIEPATUBHOM MaMSITH
10 O030p coBpeMeHHOH 3ByKOBOI KapThl

KonTpoabHbie Bonpocsl
1. Kaxumu npuumHamMu MOXKeT ObITh 00YCIIOBJIEHAa MOIEpHU3alMs KOMIIbIOTEpa?

2. Kaxue orpaHuueHuUs] BO3HUKAIOT ITPH MOICPHU3AITNH?
3. B deM mpenmyIiecTBa «TOHKHX KJIMEHTOB)» C TOYKH 3PESHUS MOJICPHHU3AIIH ?
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