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IIpakTHyeckasi pa6ora Nel
Tema: OnpenienicHre XapaKTEPUCTHK OJIOKA MUTAHUS U HA3HAYCHUS BCEX HMECIOIIUXCS B HEM

paCHpeHeHHTeHeﬁ]IHTaHHH

Ilens: VI3yunTh XapaKTEPUCTUKHU OJIOKA MHUTAHUS W OMKCATh WUMEIOIIUECS PaCIpeIeTUTeIN

NUTaHUA

Oobopyoosanue: 11K
Ilpozpammnoe obecneuenue: MS Windows XP, Gpaysep i Bbixoga B ceTh MHTepHer,

oucHsii maker MS Office.

o s N E

Xoo pabomur

1. O3HaKOMHTBCS C TEOPETUYECKUMHU MOIYJISIMH 110 U3YYECHHUIO OJIOKA MUTAHUS
2. OTpa3uth B OTYETE CICAYIOIIYI0 HH()OPMAIHIO:
a. Hasnauenwue BII.
6. ®opm-pakropsr BII
B. [lomynsipHble GUPMBI-IPOU3BOIUTEIN COBPEMEHHBIX OJIOKOB IMTUTAHUS
r. Ilpunuun neiictBus bI1
3. BbINOIHUTE 2 KOHTPOJIBHBIX MOIYJIS 1O O10KaM nuTaHus. OTpa3uTh pe3ysbTaThl B
oTyere
4. Bocnoap30BaBIIUCH CAalTOM SIHAEKC MapKeT, BBIOEPHUTE OJIOK MUTAHHS U OMUIINTE
Ha3HA4YECHHE €ro XapaKTePUCTUK
(https://market.yandex.ru/catalog/54536?hid=91018&track=menuleaf)
5. Omnumute umeromuecs B bII pacnipenenurenu nutaHus

6. TlepeiiauTe MO CCHIJIKE HA CTPAHUILY KAIbKYJIATOpA pacdyeTa MOLIHOCTH OJIOKa MUTAHHS
https://ru.msi.com/power-supply-calculator. Bseaure B moje CTpaHUIBI OCHOBHBIC
napamMeTpbl KOMILUICKTYIONIMX Ballero KOMIbIoTepa. [IpoaHamu3upydTe MOTydYCHHBIH

pe3yJibTar.
7. 3anosHuTe TabmuUIy MorHocTH bIT

Tun xoMneroTEpa Pexomenayemsiii bI1

CoBpeMeHHbIH 0(UCHBIN

CoBpeMeHHBIN JOMAITHHUHA

CoBpeMeHHBIN UTPOBOH

KoHTpobHBIE BOIPOCHI:
Kakune pupMbI-mpon3BOIUTENN COBPEMEHHBIX OJIOKOB IMUTaHUS BaM U3BECTHBI?
Kakue Tunsl 610K0B NUTaHUS BbI 3HaeTE?
OTnuuus pa3IUYHbIX TUIIOB OJIOKOB MUTaHUS?
[TpaBuiia ycTaHOBKU OJIOKOB TUTaHUS?
[TapameTpsl OJIOKOB MUTAHUS?


https://market.yandex.ru/catalog/54536?hid=91018&track=menuleaf
https://ru.msi.com/power-supply-calculator

IIpakTuyeckas padora Ne2

Tema: U3yyeHne BUI0B NIPOBOAHBIX HHTEpP(eiicoB

Ileny: wu3yuuTh OpraHu3anuio, paboTy U MOJAKIOYEHUE MOCIEIOBATENbHBIX U
napaieNbHbIX HHTep(dercoB

Ooopyoosanue:. 11K

Ilpocpammnoe obecneuenue: MS Windows XP, Opaysep i Bbixoga B ceTh MHTepHer,
oucusmi maker MS Office.

IHopsinok BHINOJHEHHUS 0TYETA M0 MPAKTUYECKOI padoTe

1. O3HaKOMHUTBCS ¢ TEOPETUUECKUM MAaTEpHUAIOM IO IPAKTUYECKOi padore.

2. 3anmcarh KpaTKUii KOHCIIEKT TEOPETUYECKOM YacTH.

3. BBINOIHUTB NPEAIOKEHHOE 3a/IaHNUE.

4. IIpoieMOHCTPUPOBATH PE3YJIbTAThI BBINOIHEHUS MTPEATI0KEHHBIX 3aJaHUM
IIPENoAABaTEIIIO.

5. 3anucath BBIBOJIBI O MPOIETIaHHON padoTe.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Kparkue TeopeTnueckne H y4eOHO-MeTOHYECKHE MATEPHAJIBI 110 TEMe
NPaKTHYeCKOl padoThl

Wntepodeiic RS-232C

JIByHamnpaBiIeHHBIH MOCIeN0BaTeNbHbIM HHTep¢eiic. Panee wucnonp3oBasics — Ais
MOJKITIOYEHUS MoJieMa Wi Mbln. Ceifvyac — il COSMHEHUS C UCTOYHUKAaMU OecriepeOoiHOro
IUTAHUSA, Ui CBSI3U C alllapaTHBIMKM CPEACTBaMHU pa3pabOTKU BCTPAMBAEMBIX BBIYMCIHUTEIBHBIX
cucreM. COM-nopTel B onepanioHHol cucteme Thna Windows 3T0 UMEHOBaHHbIE KaHAJIbI JJIs
nepeaayn JaHHbBIX.

CrangaptHas ckopocTh mepenaun ans RS-232 — 9600 Owut/cex, makcumanbHas 115
KOuTt/c. MakcumanbHO€e paccTosHUE Nepeaaydu JaHHbIX — 15 M.

@usnuecku wuHTepderic RS-232C, ycraHaBnMBaeMbli Ha MaTEpUHCKOM mare
KOMITHIOTEPA, COCTOUT U3 KaOEIbHOTO pa3beMa, MUKPOCXEMBI IpaiBepa JTHHUN U MUKPOCXEMBI
UART. C ee moMoI1bi0 OCyIIECTBISAETCS YIIpaBleHHe MPeoOpa3oBaHUEM JTaHHBIX U3 MPUHSATOTO
OT KOMIThIOTEpA MapajlieIbHOTO (hopMaTa B MOCIIEIOBATEIBHBIN 1 HA000POT.

KabenpHbIll pa3zbeM CIyXKHUT IJIs MOACOSIMHEHNS KaOels, COeTUHSIONIEr0 KOMITBIOTED C
KakuM-J100 ycrpoiictBoM. CTaHAapT MpeanoaraeT nCroib30BaHNE pa3beMOB, HMEIOIIHNX 9 Wi
25 xoHTakTOB (cM. pucyHok 2.1). Ha mMarepuHCKuX Miarax, Kak MpaBWJIO, YCTAaHOBJIEHBI J[Ba
pa3bema C JIeBAThI0 KOHTAaKTaMH.
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Pucynok 2.1 — 9- u 25-koHTakTHBIE pa3beMbl RS-232C

B Ttabmume 2.1 ommcano Ha3HaueHWe KOHTAKTOB HHTepdeiica RS-232C, a Ttaxxe
MPHUBEICHBI 0003HAUEHHUSI COOTBETCTBYIOIINX CHTHAIOB B aHTJIMWCKOM HANTUCAHUH U MPHUHSITHIE
JUISL 1X 0003HAYCHUST aOOpEeBUATYPHI.

Tabnuna 2.1 — Ha3naueHue BBIBOJIOB pa3beMa MOCIeI0BaTEIbHOTO MOpTa

" 25-
9-KOHTAKTHBIN 5 Tun
KOHTaKTHBIN Cursan Omnucanue
pazbem BBEIBOA
pazbeM




! 8 CD (Carrier Detect) Obuapysxenie Bxox
HECYIIETro CHrHaIa

2 3 RD (Receive Data) [Tpuanmaemele nanubie | Bxon

3 2 TD (Transmit Data) ITepenaBaembie nanHbie | Beixon

4 20 DTR (Data Terminal
I'oroBHOCTBE TepMuHaNa | Beixon

Ready)

5 7 SG (Signal Ground) OO0t cCUrHan -

6 6 DSR (Data Set Ready) ['oTOBHOCTH JAHHBIX K Bxox
nepenaye

7 4 RTS (Request To Send) | 3anpoc nepenauu Brixon

8 5 CTS (Clear To Send) FOTOB?OCTL BHEIIIHETO Bxon
YCTPOWCTBA K MPUEMY

9 22 RI (Ring Indicator) Wuaukatop BeI30Ba Bxox

Jl1ia moakIoueHus: yeTpoucTB yepes unrepdeiic RS-232C neobxoaumo npeaBapuTeabHO
OTKJIFOYATh TUTAHHE.

Wurepdeiic Centronics

OnHoHampaBlieHHbIN NapajuleabHbll uHTEpdeiic. Mcnonb3yercss A NOIKIIOYEHUS
nevararomux — ycrpoiictB.  Centronics  COACPKHUT  CHEIUAIBHBIC CUTHAIBHBIC  JIMHHU,
HpeHa3HAYCHHbIE JUIs ONIPEICJIEHUS] COCTOSHUS MOIKJIFOUEHHBIX YCTPOMCTB.

CkopocTh mepenadd AaHHBIX MOXET BapbHpOBaThCs W jgocturartb 1,2 Mout/c. [nmHa
COEJIMHUTENIBHOTO Kabelis He JOJDKHA IPEeBbIIaTh 3-X METPOB.

Pazpem wunTepdeiica mmeer 25 KOHTakTOB (pucyHok 2.2). Ha3znaueHme KOHTaKTOB
onvcaso B Tabnuie 2.2.

Pucynok 2.2 — Pazsem unTepdeiica Centronics Ha kaderne 1 MaTepUHCKOM TIaTe
Tabauua 2.2 — Ha3HaueHHe KOHTAKTOB pazbeMa uHtepdeiica Centronics

Konrak | Curnan Hasnauenue

T

1 Strobe Curnan CHHXpOHH3aLUH Nepeiaun JaHHbIX. CITyKHT IS
o0ecrieueH sl OJJHOBPEMEHHOCTH BOCIIPUSATHSI TPUHUMAIOIIAM
YCTPOMCTBOM BceX OHT mepenaBaeMoro Oaiita. AKTUBHBIN YpOBEHb
— «0»

2 Data bit 0 [lepBbIii OUT penaBaemMoro 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 | mmyiibc, mOATBEPIKAAOIININ YCICIIHBINA TIPHEM TMEPEIaHHOTO

(ACK) OaiiTa yCTpOICTBOM (3ampOC Ha MEPEChUIKY CIeAyIoniero 06anra).

AKTUBHBIH ypoBeHb — «0»
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11 Busy YcTpoiicTBO 3aHATO (HEe TOTOBO K MpUeMy HH(POPMAIUH).
AKTHUBHBIN YPOBEHBb — «1»

12 Paper End Jlormueckast «1» Ha 3TOM JTMHUHM CBUIETENBCTBYET O
(PE) HEOOXOAMMOCTH 3allpaBKH B MPUHTEp Oymaru
13 Select (SLCT) | IlpunTep oTKiItOYeH. AKTUBHBIN YpoBeHb — «1»
14 Auto Feed HNHCTpyKIIMS MPUHTEPY aBTOMATUYECKH MPOU3BOINUTD MTEPEBO

CTPOKH M BO3BpAT KapETKHU NP JOCTHXKEHUU KOHIIA OYePeTHOM
CTOKH. AKTHBHBIN YpOBEHB — «0»

15 Error CBuzeTenbCcTBYeT 00 OIMOKe, BOSHUKIIIEH Ipu paboTe MpuHTEepa
(koH4mIach Oymara, Obljia OTKPBITA KPBIIITKA KOXKyXa U T.J1.).
AKTUBHBIH ypoBeHB — «0»

16 Init Nuannmanuzaius npuHTepa (yCTaHOBKA MTapaMeTPOB, UCTIOIb3YEMbBIX
10 YMOJTYaHHIO, MOATOTOBKA K paboTe). AKTHBHBIN YPOBEHD — «0»
17 Select in Br16op npunTepa. [Ipy akTHBHOM ypOBHE Ha 3TOU JIMHUH IIPHUHTED
(SLCT IN) HE pearupyeT Ha CUTHAJIbI, OCTYMAIOIINE MO IPYTHUM JTUHUSIM.

AKTUBHBIH ypoBeHb — «0»

18-25 Ground (GND) | 3azemusttomuii (001uit) mpoBoa

JIns  mOAKIIOYEHHs  ycTpoiicTB  4epe3  uHTepdeiic  Centronics  HeoOxomammo
MIpEABAPUTEIILHO OTKJIIOYaTh TUTAHUE.

Wutepodeiic USB

JIByHanpaBiIeHHBIN MocienoBaTenbHblil uHTepdeiic. [IpennazHauen i MOIKIFOUYEHUS
paznuuHbIX nepudepuiinbpix ycrpoiicts k 11K, ITo3Bonsier nmpousBoauTs 0OMeH nHpopMalueil Ha
tpex ckopoctsx (crermpukarms USB 2.0): Huskas ckopocth (Low Speed — LS) — 1,5 M6wut/c;
nosnHas ckopocth (Full Speed — FS) — 12 Mo6wut/c; Boicokas ckopocth (High Speed — HS) — 480
Mob6ut/c. B cienudukanuu USB 3.0 — no 4,8 ['out/c.

Jia noxaxitoueHuss nepudepuilHbIX YCTPONCTB HCMONb3yeTcs 4-)KUIbHBIM Kalenb
(pucyHok 2.3): 1 — nurtanue +5 B, 2,3 — curnanmpHble mpoBopa D+ u D-(Butas mapa ans
nepegavyn JaHHbIX ), 4 — 0OIIMiA TPOBOA.

Pucynok 2.3 — Pazsem unrtepdeiica USB

Wutepdeiic USB coennnsier mexay coboit xoct (host) u yctpoiictBa. XOCT HaXOAUTCS
BHyTpu [IK u ynpasnser paGotoii Bcero unrepdeiica. g toro urods! k ogHomy nopty USB
MOYKHO OBIJIO MOAKIIOUaTh OOJIee OJHOTO YCTPONCTBA, MPUMEHSIOTCS KOHLEHTPATOPhl — XaObl
(hub). Takum obOpazom k omHOMY KOHTposuiepy ImuHBEI USB MOXHO moacoequHuTh a0 127
YCTPOICTB uepe3 LENO0YKy KOHIIEHTPATOPOB.

KopneBoit xab (root hub) HaxomuTcs BHYTpU KOMIIbIOTEpA U  MOJKIIOYEH
HEIOCPEICTBEHHO K XOCTY.

B unrepgeiice USB ucnons3yercs cnennanbHblii TepMUH "(QyHKINA" — 3TO JOTHYECKH
3aKOHYEHHOE YCTPOICTBO, BBIMOJIHSAIOLIEE KaKy0-InO0 creruduueckyro GyHkuo. Tonomaorus
untepdeiica USB no pucynky 2.4 npencrasnser co0oil Habop u3 7 ypoBHeH (tier): Ha mepBOM
YPOBHE HaXOJUTCS XOCT M KOPHEBOI Xa0, a Ha MOCIIEAHEM — TOJIBKO (DYHKIUH.
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Pucynok 2.4 — Tononorust USB

YCTpolicTBO, B COCTaB KOTOPOTO BXOAWT Xa0d W OJHA WM HECKOJBKO (YHKIHH,
HasbIBaeTCs cocTaBHBIM (compaund device).

Bce nepenaun gaHHBIX 110 HHTEphEHCY HHULIMUPYIOTCS XOCTOM. JlaHHBIe TIepeIatoTcs B
Buje makeToB. B untepdeiice USB ncnonb3yercs HECKOJIBKO Pa3HOBUIHOCTEH MAKETOB:

- makeT-npu3HaK (token paket) omuchIBaeT THIT M HAIpPaBICHUE TIEpeadn TaHHBIX, aApec
yCTpoiicTBa 1 MOpsSAKOBBIA HOMep koHeuHo ToukH (KT - agpecyemas yacts USB-ycTpoiicTBa);
nakeT-npu3Haku OpiBatoT Heckoibkux TumoB: IN, OUT, SOF, SETUP;

- makeT ¢ AJaHHbIMU (data packet) comepxut nepenaBaembie JaHHbIE;

- maket corsiacoBanus (handshake packet) nmpennasnaden st COOOIIECHUS O pe3yabTaTax
MEPEChUIKH TAHHBIX; TTAaKeThl coracoBaHusl ObiBaroT Heckonbkux THIOB: ACK, NAK, STALL.

Takum o00pa3zoMm, Kakaash TpaH3aKLMsl COCTOMT U3 Tpex (a3: ¢asza mepenayu Makera-
npu3Haka, ¢aza nepeaaun JaHHBIX U (a3a COTTacOBaHMUS.

Jnst moaxmroueHust ycrpoicTB kK USB pazpemy He TpeOyeTcst OTKIIIoYaTh MUTaHue
KOMIIBIOTEPA, HO JIJIsl OTKIIOYSHHSI HEKOTOPBIX YCTPOUCTB (Hampumep, (pradii-namsTi)
HE0OXOAMMO TOJIH30BaTHCS BCTPOSHHOM B OMEpallMOHHYIO cucTeMy GyHKimen «be3zonacHoe
OTKJIFOUEHHE», YTOOBI N30€KaTh BBHIXO/A U3 CTPOS yCTPOMCTBA.

3agaHus 1J1s1 IPAKTHYECKO# padoThI

CocTaBuTh TaONIUIy CPAaBHUTEIFHON XapaKTEPUCTUKU BUI0B HHTEP(EHCOoB.

Tabauna 2.3 — CpaBHeHHE IPOBOAHBIX HHTEPPEicoB

OcobenHoctu
HaumenoBanue Pazpem Hasznauenue CxkopocTb
MOJIKJIFOYEHUSI
RS-232C
Centronics
USB




KoHTpoJibHBbIE BONIPOCHI

1 Yem orauyaroTcs TOCIEAOBATeIbHBIC W TapajlieibHble HHTepdeiicei? B dem
JIOCTOMHCTBA M HEIOCTAaTKU KaXkJ10ro Bujia?

2 CKOJBKO JIMHUK HUCIIOIB3YETCS I Nepeaadn COOCTBEHHO JaHHBIX B MHTepderice RS-
232 u ckonbko B uHTepdeiice Centronics?

3 HazoBute u oxapakrepusyiite (a3sl Tpanzakiuu B unrepgeiice USB?

4 Kakyto (yHKIUIO BEITIONHSET XocT B uHTepdeiice USB?

5 3aueM HEOOXOAMMO OTKJIIOYATh MHUTAHWE MPHU TOJCOCTUHEHUH YCTPONCTB yepes
unrepdeiicer RS-232 u Centronics?



IIpakTHyeckasi pa6ora Ne3

Tema: BoiOop ¥ yCTAHOBKA ONEPATHBHOM MaMSATH

Ilensy: oGyerdeHue ydamuMmcss OCBOCHHS OCHOBHBIX TPHHIIUIIOB YCTAHOBKH MOIYJIeH
[aMsTH Ha CHCTEMHYIO TIJIaTy KOMITbIOTEpa

Ooopyoosanue:. 11K

Ilpocpammnoe obecneuenue: MS Windows XP, odpuchbiii maker MS Office, AIDA64

HOpﬂIlOK BbBIINOJTHCHHUSA 0TYCTA IO HpaKTI/I'{eCKOi/i paﬁoTe

1. O3HaKOMHUTBCS ¢ TEOPETUUECKUM MAaTEpPHAaIOM IO PAKTUIECKOil padore.

2. 3anucaTh KpaTKUil KOHCIIEKT TEOPETUUYECKOM YacTH.

3. BBINOJHUTH NPEASIOKEHHOE 3a/1aHNUE.

4. ITpoieMOHCTPUPOBATH PE3YJIbTAThl BBIMIOJIHEHUS MPEIJI0KEHHBIX 3aJaHHi
IIPENoaaBaTesio.

5. 3anmcark BBIBOJBI O MIPOJIEIaHHON padoTe.

6. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI.

Kpatkue Teoperudeckue u yueOHO-MeTOAMYECKHE MATepPHAJIbI 110 TeMe
NMPaKTHYECKOH padoThI

OneparuBHasi namsth (pucyHOK 1) — 9310 pabouass o0sacTh sl Mpoleccopa
KOMIIbIoTepa. B Hell BO BpeMst pabOThI XpaHSATCS MPOTPaMMBbl U JIAHHBIC, KOTOPBIE COXPaHSIIOTCS
B HEH TOJILKO MPH BKJIFOYCHHOM KOMITBIOTEPE WIIM JI0 Haxkatus KHomku Reset. [ToaTomy mepen
BBIKJTIOYCHHEM KOMITBIOTEpA BCE JaHHBIC, IOJBCPTHYTHIC H3MEHEHHUSM BO BpeMsi paboThI,
HEOOXOJIMMO COXpaHATh Ha 3allOMHHAIONICE YCTPOMCTBO (Hampumep, >KeCTKui auck). [lpu
HOBOM BKIIIOUCHUU IMTAaHUS COXpaHEHHAas WHQOpPMAIMs BHOBb MOXXET OBITh 3arpykeHa B
aMsITh.

Pucynok 1 - Monynb onepaTuBHOMN naMaTu

[TamsTh, mnpUMEHsieMass JUIsi BPEMEHHOIO XpPAaHEHUsS HWHCTPYKUUMH M JaHHBIX B
KOMIIBIOTEpHOU cucteMe, nonydwia HazBaHue RAM (Random Access Memory — mamsts ¢
IPOM3BOJILHON BBIOOPKOIf), MOTOMY YTO OOpallleHrne MPOUCXOJIUT B J1I000 MOMEHT BpeMEHH K
IIPOU3BOJILHO BBIOpaHHOM stuelike. [lamMsaTh 3TOrO Kitacca noapasnensiercs Ha /1Ba TUIla — MaMATh
¢ nuHamuyeckoit (Dynamic RAM, DRAM) u craruueckoii (Static RAM, SDRAM) Bb160pKOiA.

Tun omepatuBHOl mamsiTH. Tun ompenensier BHYTPEHHIOK CTPYKTYPY M OCHOBHBIE
XapaKTepUCTUKU MaMATH. B NEpCOHANBHBIX KOMIIBIOTEPAX HCIIOJIB3YETCS CIEIYIOLINE THIIbI
naMsTH:

SDRAM (Synchronous Dynamic Random Access Memory) - cHHXpOHHasi TUHAMHYECKast
aMATh CO CIIy4alHbIM A0CTynoM. [IpenMyInecTBoM, MO CpaBHEHHUIO C NaMATHIO MPEABIIYIIAX
MIOKOJICHUH, SIBJISETCS HAJMYME CHUHXPOHU3ALMUU C CUCTEMHBIM T€HEPATOPOM, YTO IO3BOJISET
KOHTpPOJUIEpY MaMSATH TOYHO 3HATh BpeMs FOTOBHOCTH JaHHBIX, Ojarogapsi 4emy BpEMEHHbIE
3aJIepXKKHU B IIpoIecce IUKIOB OKUAAHUS YMEHBIIAIOTCS, T.K. JAaHHBIE MOTYT OBITh IOCTYIIHBI BO
BpeMsl KaXJOro TakTa TanMepa. PaHee MMpPOKO HCMOIB30BAIACh B KOMIBIOTEPAX, HO celdac
IIPAKTHUYECKH MOJIHOCTHIO BeITecHeHAa DDR, DDR2 u DDR3.
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DDR SDRAM (Double Data Rate SDRAM) - cuHxpoHHass TUHaAMHUYeCKas MaMsTh CO
CIIy4alHBIM  JIOCTYIIOM M  YABOGHHOM CKOpPOCTBbIO MepeAaud JAaHHbIX. (OCHOBHBIM
npeumyiectBoMm DDR SDRAM nepen SDRAM sBasiercst TOo, 4TO 3a OJAWH TaKT CHUCTEMHOIO
reHepaTopa MOKET OCYLIECTBIIATHCA JIBE ONEPALUU C JAaHHBIMU, YTO IPUBOJIUT K YBEIMUYEHUIO
BJIBO€ IMUKOBOM MPOMYCKHON CIIOCOOHOCTH MPH paboTe Ha TOH ke 4acToTe.

DDR2 SDRAM - nmnokonenme mamstd, crieayiomee 3a DDR.  Ilpuniun
(GYHKIIMOHUPOBAHMSI aHAJIOTHYEH ucnoib3ytomemycs B DDR. Otnudnie cocToUT B BO3MOXHOCTH
BBIOOpKU 4-X OMT NaHHBIX 32 oguH TakT (U1t DDR ocymectBnsieTcs 2-x OuTHast BBIOOpKaA), a
Takke B 0oJiee HU3KOM DHEPronoTpeOIeHUH MOIyJed MaMsTH, MEHBIIEM TEIUIOBBIICICHUH U
YBEJIMYEHUHU pabovell 4aCTOTHI.

DDR3 SDRAM - cnenyromiee nokosienre nociie DDR2 SDRAM, oHa UCHIONIB3YET TY JKe
TexHosoruto "yaBoeHust yactoTsl". OcHoBHBIE oTiinuus oT DDR2 - cnocoOHOCTh paboTaTh Ha
OoJiee BBICOKOM YacToTe, U MEHbIee dHepromnorpedisenne. B momymsix DDR3 ucnonb3yrorces
"kimroun" (OpUEHTHpYIOIIME Ipope3n), ominyaromuecs oT "kmoueil" DDR2, uto nemaer ux
HecoBMecTUMBIMU cO cTapbiMu ciotamu. DDR3L u LPDDRS3 - cranpaptsl mamsta DDR3 ¢
NOHWXEHHBIM 3HepromnorpediienueM. Hanpspkenne nuranuns y DDR3L chHmkeno mo 1.35 B.
Hanpsokenne LPDDR3 - 1.2 B. lnsa cpaBHenus, y "oObrunbix" monyneit DDR3 nampspkeHue
nuTaHus coctasiser 1.5 B.

DDR4 - cnepyromiee mokosienne moaynei mamstu nocie DDR3. OcHoBHOe oTinuyne
DDR4 - ynBoeHHas MaKCHMajlbHas CKOPOCTh Mepedadd HaHHbIX - a0 3,2 ['out/c. Takke
yBeJIMYEHa MaKcHMallbHas dactora (1o 4266 MI'm) u crabmibHOCTh paboTel. Moaynu DDR4
UMEIOT YBEJIMYEHHOE YHUCI0 KOHTAKTOB, YTO JIEJIA€T UX HECOBMECTUMBIMH CO CTAPBIMU CIOTaMHU.

RIMM (RDRAM, Rambus DRAM) - cuHXpOHHAs JIWHAMHYECKas IaMsiTh,
pazpaboranHas kommanued Rambus. OcHoBHbIMEH oTiHuussMH OT DDR-mamstu sBisiroTCs
YBEIMYEHUE TAKTOBOM YAacCTOTHI 32 CUET YMEHBILIEHHUS Pa3psAHOCTU LIMHBI U OJHOBPEMEHHAs
nepeaaya HOMEpa CTPOKH M CTOJNONA sYeKH Ipu oOpamieHnu K mamsatd. [lpu gyTe Gombiieit
npousBoguTenbHocT RDRAM Obuia cymectBenHo gopoxke DDR, uto npuBeno kK npakTudecku
MOJIHOMY BBITECHEHHUIO 3TOrO TUIA naMsITH C PBIHKA.
[Tpu BBIOOpE THNA MaMATH B NEPBYIO OUYEpe]b CIEAYET OPUEHTHPOBATHCS HAa BO3MOXKHOCTHU
Balllel MaTepUHCKOMN IJIaThl - COBMECTUMOCTD C Pa3JIMYHBIMU MOJIYJIIMU MAMSITH.

PasbemM s yCTAaHOBKHM NaMATH HA MATEPHHCKON IUIaTe Ha3bIBACTCH CJIOTOM.
Kaxnomy Tuny namstu (DDR, DDR2, DDR3, DDR4) cootBercTByeT cBoii cinoT. [lamsite DDR2
MOKHO YCTaHOBHUTH TOJIBKO B MAaT€pUHCKyI0 muiaTy co cioramu DDR2, DDR3 — co cnoramu
DDR3 u T.n1. Marepunckue miaThl, mojjepkuBaromme crapyto namsate (DDR2) yxe ne
IIPOU3BOJIAT, a MOAJEPKUBAIOIINE CaMyt0 cOBpeMeHHY0 DDR4 cTosT HEMHOro Toposke.

®opm-pakTop - 3TO CTAHAAPT, ONPEIACISAIOIMUN pa3Mepbl MOIYJIA IMAMITH, a TAKXKeE
KOJINYECTBO U PACMONIOKEHHE KOHTAKTOB. CyIecTBYeT HECKOIbKO (PU3NYECKH HECOBMECTUMBIX
dopm-dpakropo mnamstu: SIMM, DIMM, FB-DIMM, SODIMM, MicroDIMM, RIMM,
LRDIMM.

SIMM (Single in Line Memory Module) - na moaynsx namstu ¢opm-pakropa SIMM
00bryHO pacnonaraiorcs 30 win 72 KOHTaKTa, IPU 3TOM KaKJIblii KOHTAaKT UMEET BBIXOJ Ha 00e
CTOPOHBI TUIAThI aMSATH.

DIMM (Dual in Line Memory Module) - moaynmu namsitu ¢popm-pakropa DIMM, kak
npaBwio, uMeroT 168, 184, 200 mnm 240 HE3aBUCUMBIX KOHTAKTHBIX IUIOMIAJ0K, KOTOPBIE
pacIoyio’KeHbl 0 00€ CTOPOHBI MJIATHI MAMSTH.

Monynu namsitu crannapra FB-DIMM npenna3znadeHs! A1 UCHIOIB30BaHUS B cEpBEpax.
MexaHM4ecKd OHHU AaHaJOTMYHbl MoayiasM mnamsatd DIMM  240-pin, HO abCONIOTHO
HECOBMECTUMBI C OOBIYHBIMU HeOydepu3oBaHHbIMU MonyissMu mnamsatd DDR2 DIMM u
Registered DDR2 DIMM.

SODIMM (Small Outline Dual In-Line Memory Module) - 6osee KoMIakTHbIN BapUaHT
DIMM, wucnons3yromuiica yvamie Bcero B HoyTOykax u Tablet PC. 144-xonrtakthbie u 200-
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KOHTaKTHbIe MOAyJu HamOosee momyisipHbie SODIMM, HO Takxke BcTtpewatorcs 72 u 168-
KOHTAaKTHBIE.

MicroDIMM (Micro Dual In-Line Memory Module) - emie ogun Bapuant DIMM, gacto
ycTaHaBnuBaeMbli B cyOHOyTOyku. Ilo pasmepam wmensiie, yem SODIMM u wumeer 60
KOHTaKTHBIX TuIONaaok. MicroDIMM nocTynHbl B CIEAyONIMX BapuaHTax: 144-KOHTaKTHas
SDRAM, 172-kourtaktHast DDR u 214-xkontaktHas DDR2.

RIMM - dopm-dakrop mias Bcex momaynei nmamsata tuna RIMM (RDRAM), umeer 184,
168 wiu 242 koHTaKTAa.

LRDIMM-Monynu ycraHaBiuBaroTCcsa B cepBepax. OHHM ocHamaroTcs Oydepom,
CHIKAIOIIUM Harpy3Ky Ha IIUHY MaMSTH.

Dopm-pakmop modyna onepamueHoil namamu 00JxceH coenaoamv ¢ popm-
daxmopom, noooeprrcugaemvim MamepUHCKON NaAMmMOoIl 6auiezo0 KomMnvlomepd.

Moaynu SIMM wusrotasnupatorcs 30 win 72-KoHTakTHBIC. [lepBble M3 HUX MEHBIIE MO
pazmepam. 30-u koHTakTHbBIE MOy SIMM ncnosib30BaIuCh B KOMIIBIOTEPAX C MPOLIECCOPAMU
386 u 486. 72-X KOHTaKTHbIE MOAYJH (PUCYHOK 2) MPUMEHSIIHCH C Tmpolieccopamu Pentium. B
HACTOsSIIIIEE BpeMsi JIaHHBIE MOJYJIM TPAKTUYECKH HE MCIOJB3YIOTCS B COBPEMEHHBIX
KOMITBIOTEPHBIX CHCTEMAaX.

Lo 108,20
. 107,70

(3,38

—-I
3,18
1 J} 5
O Q153

- 4, > _{ }— _-l ’__ 3,97
2,03 < UL ! Mun,

Komraxr 1 6,35 1,27 1,02

Y

95,25 B
PucyHok 2 - 72-X KOHTaKTHBIA MOy b namsatH SIMM

)

ITosToMy B HOBBIX cucrteMax ¢ mpoueccopamu Pentium IIVIII ucnons3yrorcs 168-
KoHTakTHele Moty DIMM (pucynok 3). B nacrosimee Bpemst qist namsatu DIMM SDRAM
neiictBytoT cneungpukanun PC100 u PC133, rae nudpel 0603Ha4at0T 4acTOTy CHHXPOHU3ALINH,
IIPU KOTOPOI rapaHTHPOBAHbI paOOTOCIIOCOOHOCTb.

Bua cnepean
<& 133,80
B 133,00 Maxc.

\ 4
o=
o™
©

32,00
? 31,50
17

5
300R 78
(2X) sl o) s o) 2 o o ’
+
3,00 19 (TN QO Q I ®) —iv l >}

t | | |le=5635 \ ” " 4 137
3,009 e \ ———— 42,18y s e | i | S 3‘25(2!) .17

< 66,68 » (2% 1,27 1,21 3.00

\—Komam 1 (komnraxt B5 na obparmoit cropone) Kowuraxr 84

< 115,57 > (xomraxr 168 na
obpaTnoi cropoue)

Pucynok 3 - 168-u xoHTakTHBINA MOy b namsaTd DIMM ¢ Mmukpocxemamu SDRAM

B cucremax ¢ mporeccopom Pentium IV mmpoko ucnonb3yercss Moau@UKanus MoIys
DIMM - 184-x xonrtaktHbei Moayias DDR SDRAM (Double Data Rate SDRAM) co
cneunpukanueit PC2100 umu PC2700, xotopeie paboTaroT Ha yacToTe MIUHBI Oosee 266MI 1.
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Monymu DDR SDRAM wumeroT Takue ke pasmepsl, kak u moayiau DIMM, omnako ¢
CyHIECTBYOIIUMHU pazbeMamMu DIMM OHU MOJTHOCTBIO HE COBMECTUMBI.

Bua cnepeau Sa?g
133,50 o
133,20 =
m 31,88
gl_T— 31,62
17,78 l
IIIII|IIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIII|IIIIIIII|IIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIII g | R
Koitair 12”7 1”02 6.35 KonTtakT 92 117
- 120,65 >

Pucynok 4 - 184-x xonTakTHbIN Moaysb namsitu DDR SDRAM

HoBo#i  pa3paboTkoil mamsATH JI1 KOMITBIOTEPHBIX CHCTEM  SIBJISETCS TEXHOJOTHS
Rambus DRAM, KOTOpBIii HCIIONB3YETCsl IPU MPOU3BOACTBE MoayJieii namatu RIMM (pucyHok
5). [lannbie Moaynu MOTyT pabotath Ha yactore 8O00MI 1.

Bug cnepegu 416
- 1 33-50 o ME.lKC.
= 133,20 = | |-
- 120,65 -
® ® A
e 31,88
R [) & e
@] O 17,78
KonTakr 1 i |
(koHTaKT 93 Ha e P | I\ 137
obpaTHOi cTOpoHE) - 080 1,00 - 45,00 —| }-KonraxT 92 EXTA
5,675 — 11,50 | 100R (koHTakT 184 Ha
; oBpaTHON CTOpOHE)
(2x)
55,26
[ “‘—“—55,10 —_— L N —

Pucynok 5 - 184-x xonTakTHbII Moaysb namaTu RIMM

XapaKkTepuCTHKHU ONEPATUBHON MaMATH

Bydepuszosannas (Registered) Hanmuune Ha Monysie maMsTu CielMaIbHBIX PETUCTPOB
(Oydepa), KOTOpbIE OTHOCHUTENBHO OBICTPO COXPAHSIOT MOCTYNHUBIIME JAaHHBIE M CHIKAIOT
Harpy3ky Ha CHUCTEMY CHHXPOHH3allMM, OCBOOOXHas KOHTposuiep mamaru. Hamuume Oydepa
MEXy KOHTPOJUIEPOM M YMITAMHU MaMATH IMPUBOIUT K 00pa30BaHUIO JOMOTHUTEIBHON 3a/1epKKU
B OJIMH TaKT MPH BBITIOJHEHUH OIIEPAIlUH, T.e. O0JIee BRICOKAsl HAJCKHOCTh JOCTHTACTCS 32 CUET
HE3HAUUTENIFHOTO MaJeHus ObICTpOACHCTBUS. MOIyTM MaMATH C PETUCTPAMH UMEIOT BBICOKYIO
CTOMMOCTh M WCHOJB3YIOTCS B OCHOBHOM B cepBepax. Ciemyer wWMeTh B BHUAY, 4YTO
O0ydepuzoBannas (RDIMM) u neOydepuzoannas (UDIMM) namsiTh HECOBMECTHUMBI, T.€. HE
MOTYT OJTHOBPEMEHHO MCIIOIH30BATHCS B OTHOM CHCTEME.

KosmyectBo konTakToB (0T 144 10 288) KonmdyecTBO  KOHTAKTHBIX  IUIOIIAIOK,
pacIoIOKEHHBIX Ha MOJIyJIe TaMsITH. KOJM4ecTBO KOHTAKTOB B CJIOTE ISl OTIEPATHBHOM MaMSITH
Ha MaTEepUHCKOHM IUIaTe JIOJKHO COBIAAATh C KOJIMYECTBOM KOHTAaKTOB Ha Moayie. Ciemyer
TaK)Xe UMETh B BHIY, YTO MIOMHMO OJJTHAKOBOTO KOJMYECTBA KOHTAKTOB JIOJDKHBI COBIA/ATh H
"kmoun" (crenuanbHble BEIPE3bl HA MOAYJIE, IPENSTCTBYIOIINE HEIPaBHIIbHONW YCTaHOBKE).
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KouaunyecTBo MoayJseil B komiiekTe. KomnuectBo MoayJield maMsaTH, NPOJAIOIIUXCS B
Habope. [ToMMMO OAMHOUYHBIX MJIAHOK YaCTO BCTPEYAIOTCS KOMIUIEKTHI IO J[BA, YETHIPE, IIECTh,
BOCEMb MOJYJIEH C OJIMHAKOBBIMH XapaKTEpUCTHKaMM, MOAOOpaHHBIX Uil paboThl B mape
(IByxkaHaJIbHOM  pexume). Mcronb30oBaHME — JIBYXKAQHAJIBHOIO — peXHMa HPUBOJUT K
3HAYUTEIbHOMY YBEJIMYEHHUIO MPOIYCKHOW CHOCOOHOCTH, a, CIIEAOBATENbHO, K YBEIMYEHMIO
CKOpOCTH PabOTHI mpuioxeHuid. CienyeT OTMETHTh, YTO JaXe JIBa MOIYJS C OJMHAKOBBIMU
XapaKTepUCTUKAMHU OJIHOTO IPOU3BOAUTEINSA, NPUOOPETEHHbIE [0 OTAEIbHOCTH, MOTYT HE
paboTaTh B ABYXKaHaJIbHOM PEKHME, IIO3TOMY, €CJIM Balla MaTepUHCKas IlaTa MOAJEP/KUBAET
JIByXKaHAJIbHBIA peXXUM pabOThl MaMATH U Ul Bac BakHa OOJIbIIAs CKOPOCTh pabOThI UI'POBBIX
U rpaduyeckux NPWIOKEHUH, cleayeT OOpaTHUTh BHUMAaHME HMEHHO Ha KOMIUICKTHI M3
HECKOJIBKUX MOJYJIEH.

KoanyecTtBo pankoB. Pank - o0iacTp maMsATH, CO3JaHHAsS HECKOJBKMMHU WM BCEMHU
YUTIaMHA MOJYJISI IaMSATH U MMeErolas mupuHy 64 o6uta (72 Outa, eciau ecth nojaepxkka ECC,
cM. Ilognepxxka ECC). B 3aBuCMMOCTH OT KOHCTPYKLIMH MOJYJIb MOXET COAEPKATh OJMH, JBa
Wiy 4detelpe paHka. COBpEMEHHBIE CEPBEPHBIE MAaTCPUHCKHME IUIATBI MMEIOT OTPAHMYEHUE Ha
CyMMapHO€ 4YHUCJIO DPAHKOB NaMsTH, T.€., HAIpUMEpP, €CIM MAKCUMAaJIbHO MOXET ObITh
YCTAHOBJIEHO BOCEMb PAHKOB U IOCTABJICHO YEThIpE JBYXPAHKOBBIX MOJIYJs, TO B CBOOOJHBIE
CJIOTBI Y€ HENb3sl YCTAaHOBUTDH JIONOJHUTENIbHbIE MOJYJH, T.K. 3TO IPUBEIET K IPEBBIIICHUIO
aumuta. [lo 3Tol mpUYMHE OJHOPAHKOBBIE MOAYJIHM HUMEIOT 00Jiee BBICOKYIO CTOMMOCTb, YeM
JIByX- U YETBIPEXPAHKOBBIE.

KoanvecTBo ynnoB Ka:kmoro Moay.isi (ot 1 10 72) MUKpOCXEMbI MOTYT PacrosiaraThCs
KaK C O/IHOM, TaK U ¢ 00€UX CTOPOH IJIAThl MOJTYJIS.

Hanpsizkenune nuranust Hanpsbkenue, Heo0XoquMoe JUIsl MUTaHUS MOJTYJISl OTIepaTUBHON
namsaTd. Kaxaplii MOJyb paccuuTaH Ha OIpPENEICHHOE 3HAUEHUE HAIPSHKEHUS, TIO3TOMY IMPpU
BbIOOpe cleayer yOequTbcs, 4TO Ballla MaTepUHCKas IjiaTa MOJEpKUBaeT HEoOXoaumoe
HalpsDKEHUE.

3T0 0COOEHHO BaXKHO, €CJIM BBl XOTUTE 100aBUTh MaMATh HA KOMIIBIOTEP MM HOYTOYK. B
TAaKOM CIlyyae HaNpsHKEHHE HOBBIX IJIAHOK JOJHKHO OBITh TaKUM K€, Kak M y uMeromuxcs. B
IPOTHBHOM CJIy4ae BO3MOXKHBI ITPOOJIEMBI, TaK KaK OOJIBIIMHCTBO MaT€PUHCKUX IJIaT HE MOTYT
BBICTABIISATh PA3HOE HANPSKEHUE JJIS1 pPa3HBIX MOIYJIEH.

Ecnu HampspbkeHHe BBICTABUTCS MO IUIaHKE C Oojiee HU3KUM BOJBTAXKOM, TO JIPYTUM
MOKET HE XBaTUTh NMHUTAaHUA U cHcTeMa OyJeT paboraTh He crabuibHO. Eciu HampsbkeHue
BBICTABUTCS 1O IJIaHKE C 0osiee BBICOKMM BOJBTAXKOM, TO MaMsATh pAacCUMTaHHAs Ha MEHbIlee
HaNpPsSDKEHUE MOYKET BBIUTH U3 CTPOSI.

Ecnu Bbl coOupaere HOBBIH KOMIBIOTEpP, TO 3TO HE TaK Ba)KHO, HO YTOOBI M30eXaTh
BO3MOXKHBIX MPOOJIEM COBMECTUMOCTH C MAaT€PUHCKOM IJIaTOW M 3aMEHOM WM PacIIMpEeHUEM
namsTy B OyayleM, Jydilie BBIOMpaTh IJIaHKH CO CTaHIApPTHBIM HaNpsHKEHUEM MTUTaHUS.

Huskonpopuasnasa (Low Profile) Monyns nmamsTi, UMEIOIIHMN YMEHBIIEHHYIO BBICOTY
[0 CPaBHEHMIO CO CTaHAAPTHBIM Pa3MepoOM, MOXKET ObITh YCTaHOBJIEH B CEpBEPHBIX KOpITycax
HEeOO0JIbIIION BBICOTHI.

O0bem ogHoro moayJst (ot 0.03125 no 128.0 I'6) CymmMapHbIif 00beM MaMATH CUCTEMbI
pPacCUUTHIBACTCA MTyTEM CIOKEHUSI 00BEMOB MaMSATH YCTaHOBJIEHHBIX MOJYJIEH.

Jns  OropKeTHOro  O(GUCHOrO KOMIbIOTEpa, NPEIHA3HAYEHHOTO [uis paboThl ¢
JIOKYMEHTaMH U BBIX0JIa B MHTEpHET, OyneT goctarouyHo 2 ['urabaiira (I'0) mamsaru.

Jns MyIpTUMEIUIHOTO KOMIIBIOTEpa, KOTOPBIH MOXHO OyJeT HCIONb30BaTh s
IIPOCMOTpA BUIEO B BEICOKOM Ka4eCTBE U HETPEOOBATENbHBIX UTP, BIOJIHE XBAaTUT 4 I'0 mamsTH.
Jnst mpodecCHOHaNbHOTO UM UTPOBOTO KOMITbIOTEpa Heobxoaumo 8 I'6 mamsaru.

Jlis oueHb MOMIIHOTO MpO(EeCCHOHAIBLHOTO WM UIPOBOTO KOMIIBIOTEpA IKENaTeIbHO
ycTaHoBUTh 16 I'6 onepaTuBHON NaMsITH.

Bonbmnii 06beM mamMsATH MOXKET MOHAaJOOUTHCA TOJBKO IS OYEHb TPeOOBaTENIbHBIX
npo¢eCCHOHATIBHBIX TPOTPaMM U OOBIYHBIM IOJIB30BATEISIM HE HYXKEH.
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Ecnu BBl pemimin yBenuunuTh 00beM MaMATH Ha CTAPOM KOMIIBIOTEPE, TO YUTUTE, UTO 32-
pa3psanbie Bepcuu Windows He momnepkuBarotT Oonee 3 1'0 omeparuBHO# mamsatu. To ectb,
eciu Bbl ycraHoBuTe 4 I'6 omepaTHBHOM mamsTH, TO ONEpalMOHHAas cucTeMa OyAeT BUIETh U
UCTIOJIB30BaTh TONBKO 3 I'6.

Uto kacaercs 64-paspsanbix Bepcuid Windows, TO OHHM CMOTYT HCHOJB30BaTh BCHO
YCTAHOBJIEHHYIO IaMATh, HO €CJIM Y BacC CTapblil KOMIBIOTEP WM €CTh CTapblil MPUHTEP, TO Ha
HUX MOXXET HE 0Ka3aThCsl IpaiiBepoB MO 3TU OIepallOHHbIE CUCTeMBl. B TakoM ciydae, nepen
MOKYIIKOM MaMsTH, yCTaHOBHUTE 64-X pa3psaaHyto Bepcuio Windows u mpoBepbTe BCE JIM y Bac
pabotaet. Tak ke pekOMEeHIyeTcs 3arjsiHyThb Ha CAalUT IMPOU3BOAUTEINS MAaTEPUHCKOW IUIAaThl U
MOCMOTPETh KaKOi 00beM MOAyJIel 1 00LIMii 00beM MaMsITH OHA TIOJIEPIKUBAET.

VYurute emie, 4to 64-pa3psaHble ONEPALMOHHBIE CUCTEMBl PACXOAYIOT B 2 pa3a 0oJjblie
namsti, Harpumep Windows 7 x64 moj cBou HY»X bl 3a0upaet okoio 800 M6. IToatomy 2 16
naMsITH JJIs TAKOM CUCTEMBI OyIeT MajoBaTo, JkeaareiabHo He MeHee 4 0.

[IpakTka MOKa3bIBAaeT, YTO COBPEMEHHBIE omnepanuoHHble cuctemMbl Windows 7,8,10
HOJTHOCTBIO PacKpbIBatOTCs Npu o0beMe namsatu 8 I'6. Cuctema ctaHOBUTCS 00Jiee OT3bIBUMBOM,
POTPaMMBbI OBICTPEE OTKPBIBAIOTCS, @ B UTPAX UCUE3AIOT PHIBKH ((pH3HI).

Hopnep:xkka ECC Ilognepxkka Error Checking and Correction - anroputwma,
MO3BOJIAIOIIET0 HE TOJBKO BBISABIATH, HO U MCIPABIATH CllydyaiiHble omIMOKU (He OoJsiee OJIHOrO
6uta B OaiiTe), BOSHUKAIOLIME B ITporecce nepeaayn naHHbiX. Texnonoruto ECC noaaepxuparor
HEKOTOpbIE MATEPUHCKUE IIJIATHI U1 pabouMX CTAaHIMM U MPAKTUYECKH BCE cepBepHbIE. MOoayn
namsatu ¢ ECC umerot 6oiiee BBICOKYIO CTOUMOCTh, YEM HE MOAJIEPKUBAIOIUE 3TOT AJITOPUTM.

Homnepxka XMP. XMP (Extreme Memory Profile mnm skctpemanbHbie mpoduim
namsTH) — Ha0Op JaHHBIX O JOCTYNHBIX M MOJYJs NaMsTH TallMMHrax, 4acTorax,
HaIpsOKEHUsAX, KoTtopele cuuThiBatoTcs BIOS kommbioTepa BO Bpemsi 3arpy3ku. Jis
HOJTHOLIEHHOT'O MCIIOJIb30BaHUs JAHHOM TE€XHOJIOTMM MAaTEpUHCKas IJIaTa TakXke JOKHA UMETh
nogaepxkky XMP.

IIponyckHass cHOCOOHOCTH MOAYJAA NAMATH - KOJMYECTBO IepeAaBaeMoOi WU
MoJly4aeMoi MH(pOpMAIUH 32 OJHY CEKyHy. 3Hau€HUe JaHHOIO MapaMeTpa HalpsMYIO 3aBUCUT
OT TaKTOBOHM YacCTOTHI MAMATH U PACCUUTBIBAECTCS YMHOKEHUEM TAKTOBOM YacTOTHI HAa IIUPHUHY
mHbl. Uem BbIIIE MPOIyCKHAs CIOCOOHOCTb, Te€M ObicTpee paboTaeT mamsTh M TEM BBIIIE
CTOMMOCTb MOAYJIS (TIpU COBIAIEHUH OCTAJIBHBIX XapaKTEPUCTHUK).

TakToBass wacrora. MakcuManabHas 4acTOTa CHCTEMHOIO TIeHeparopa, M0 KOTOpOM
CUHXPOHM3UPYIOTCS MPOLECCH NTpuema U nepenadyn JaHHbx. i namsatu tuna DDR, DDR2 u
DDR3 yxa3piBaeTcsl yABOCHHOE 3HAUEHHE TAaKTOBOM YacCTOTHI, T.K. 32 OJJUH TAKT MPOU3BOAUTCS
JIBE OIEpalliy C JaHHBIMU. YeM BBbIIIe TAaKTOBAs YacTOTa, TEM OOJIbILIE ONEpaluii COBEPIIAETCs B
€MHMIlY BPEMEHHU, YTO MO3BOJISIET OoJiee CTaOUIIbHO U OBICTPO paboTaTh KOMIBIOTEPHBIM UTPaM
U IpYTUM npuiiokeHusM. [Ipy mpounx oMHAKOBBIX XapaKTEPUCTUKAX MaMATh ¢ 00Jiee BBICOKON
TaKTOBOM YaCTOTOU MMeET 00Jiee BHICOKYIO CTOMMOCTD.

Yacrtora oka3plBaeT HauOoJIbIlIee 3HaYeHHE Ha CKOpPOCTh paboTel mamsaTH. Ho mepen ee
MOKYNKOW He00X0IMMO yOEeIUThCS, UTO MPOLIECCOP U MaTepUHCKas IJ1aTa TakKe MOJIEPHKUBAIOT
HE00XO0IMMYIO YacTOTy. B mpoTUBHOM citydae peanbHast 4acToTa paboThl MaMsATH OylIeT HIKE U
BbI IIPOCTO MEPEIUIaTUTe 3a TO, YTO He Oy/IeT UCTOIb30BaThCS.

Henoporue marepuHcKre TU1aThl MOAEPKUBAIOT 00JI€€ HU3KYI0 MAaKCUMAIBbHYIO YacTOTY
namstd, ommxe k 2000 Merarep (MI'). MaTepuHcKke IUIaThl CPeIHETO U BBICOKOTO Kilacca
MOTYT MOJAJIEPKUBATH MaMSTh ¢ OoJiee BEICOKOM yacToToi, O6mmke k 3000 M.

A BOT ¢ mporeccopamMu Jeno oO0CTouT HHaue. [lemeBble mporieccopbl Aisi O(HUCHBIX
KOMITBIOTEPOB nojaepkuBatoT namsate DDR3 ¢ wactoroit 1333 MI'u. IIpoueccopsl cpeaHero
Kiacca nojgaepxkuparoT naMate DDR3 no 1600 MI'm. bonee momHBIE Mporeccopbl MOTYT
noaaepxkuBath namiatb DDR3 1o 1866 MI'w.

Cawmplie coBpemeHHBIEC TIpotieccopsl Intel 6-ro mokonenus nmoanepxkuBaroT namats DDR4
¢ gactotroi 2133 MI'm. IIpu 3TOM B MX MOJENBHOM Py €CTh HE TOJBKO MOIIHBIE OPOTHE
IIPOLIECCOPBI, HO U MPOIIECCOPHI CPEAHETO U OOIKETHOrO Kiacca. Takum 00pa3oM, Bbl MOXKETE
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coOpaTh KOMIBIOTEp Ha CaMOW COBPEMEHHOW TuIaTGopMe ¢ HEIOPOTUM MPOIECCOpoM 6-TO
nokosieHus: U namiateio DDR4, a B OyayiieM mOMEHSTh MPOLECCOp M MONYYHTh BBHICOYANUIIYIO
MIPOU3BOJUTENBHOCTb.

Kakyro yactory maMaTv MOJAEPKUBAET TOT WJIM HHOW MPOLECCOP MOKHO y3HATh Ha
caiTax MpoU3BOAUTEIEH

TaMHUHIH. TaumuHramu Ha3BIBAIOTCA 3aJEPKKHU MEXIY olepanusIMu
YTEHMsI/3aMTUCH/KONTMPOBAHUSl JIAHHBIX B oOnepaTUBHONW mamsATH. COOTBETCTBEHHO Ye€M 3THU
3aJ€P>)KKA MEHbIIE, TeM Jyulie. HO TaliMUHIM OKa3bIBalOT TrOpPa3f0 MEHbLIEE BIUSHHUE HA
CKOPOCTh pabOThI MAMATH, YEM €€ YacCTOTa.

OCHOBHBIX TaMHMHIOB, KOTOpPBIE YKa3bIBAIOTCS B XapPaKTEPUCTHUKAX MOJYJIEH MaMATH
Bcero 4.

CL
CAS Latency, CAS - 3T0 KOJIMYECTBO TAaKTOB OT MOMEHTa 3ampoca JaHHBIX 10 HX
CUMTHIBAHUS ¢ MOAYJs mamsTu. OHA W3 BOKHEHIIMX XapaKTEPUCTHK MOMIYJIS TaMSTH,
onpezenstomas ee opictpojeiictue. Yem Mensbine 3nadenne CL, Tem ObicTpee paboTaet
IaMATh.

tRAS

Activate to Precharge Delay - muHHMabHOE KOJHMYECTBO IUKIOB MEXIYy KOMaHJIOM

aktuBauuu (RAS) u komanoii nomzapsanku (Precharge) um 3akpbITHsI OAHOTO U TOTO XKe

OaHKa MaMsTH.
tRCD

RAS to CAS Delay - 3amepkka MeXIy CHTHAJaMH, ONPEACIAIONIMMU aapec CTPOKH U

azpec cronoia.
tRP

Row Precharge Delay - mapamerp, omnpeaensoinii BpeMs MOBTOPHOM BbIaun (IIEPHOT

HaKOIUICHUA 3apsja, moazapsn) curHaia RAS, T.e. Bpemsi, yepe3 KOTOpOe KOHTPOJUIEp

namsTé OyeT crocoOeH CHOBA BhIJATh CUTHA MHUIIMATHU3AINH apeca CTPOKH.

Pexxumbl padoThl MaAMATH.

OnepatuBHas MaMsATh MOKET padOTaTh B HECKOJIBKHUX DPEKUMAaX, €CIIM KOHEYHO TaKue
PeXUMBI TIONJEPKUBAIOTCS MATEPUHCKOM TUTaTOW. DTO OJHOKAHAIBHBIA, JBYXKaHAJIbHBIM,
TPeXKaHATBHBIM W JaKe YeThIpeXKaHAIbHBIH pexumbl. [losTomMy mpu BBIOOpE OmNMEepaTUBHON
MaMsATH CTOWT OOpaTWTh BHUMAHUE W HA 3TOT MapaMmerp Mojayiei. TeopeTHdecku CKOpOCTh
paboThl TOJACHUCTEMBI MaMSATH TpPU JBYXKAHATBHOM pEXKHUME YyBEIMYUBaeTCsS B 2 pasa,
TPEXKaHAJTLHOM — B 3 pa3a COOTBETCTBEHHO | T.J., HO Ha IPAKTHKE TPU JBYXKAHATHLHOM PEIKAME
OPUPOCT TMPOU3BOAUTEIHHOCTH B OTJIMYHME OT OJHOKaHaIbHOTO cocrtaBisier 10-70%.
PaccmotpuM nmoapoOHEE THITBI PEKUMOB:

e Single chanell mode (omHOkaHATBHBIH WM ACHMMETPHUYHBIH) — O3TOT PEKUM
BKJTIOYAETCs, KOTJa B CHUCTEME YCTAHOBIICH TOJBKO OJMH MOIYJIh TaMATH WIH BCE
MOJYJIHA OTJIMYAIOTCA JPYyr OT JApyra mo oObeMy MaMaTH, YacToTe pPadOThl WIH
MPOM3BOUTENO. 37IeCh HEBAKHO, B KaKWE€ pa3beMbl M KaKylO MaMATh yCTaHABIIUBATh.
Best mamate Oyner paboTath CO CKOPOCTBIO CamMOW MEMJIEHHOW W3 yCTaHOBJICHHOMN
TIaMSITH.

e Dual Mode (aByxkaHaIbHBIH WM CHMMETPUYHBIA) — B KaXIOM KaHaje
YCTaHABIIMBACTCS OJMHAKOBBIH OO0BEM OIEPATHBHOW MaMATH (M TEOPSTHYECKU
MIPOUCXOUT yIBOSHHUE MAaKCUMAaIbHOW CKOPOCTH Tepeaun JaHHbIX). B 1ByXKaHambHOM
peKUME MOJIYIIH MaMsATH paboTaroT monapHo 1-wiif ¢ 3-uM u 2-0i1 ¢ 4-bIM.

e Triple Mode (TpexkaHanbHBIN) — B KaXIOM M3 TPEX KaHAJIOB YCTAaHABJIMBACTCS
OJIMHAKOBBbIII 00bEeM omepaTuBHON mnamsATH. Moaynu noaOuparoTcsi MO CKOPOCTH U
o0wvemy. It BKITIOYEHHS 3TOTO PEKUMa MOAYJH JIOJDKHBI ObITh YCTaHOBIEHBI B 1, 3 1
Smm 2, 4 m 6 cnotrel. Ha mpakTuke, KCTaTh TOBOpPs, TaKOW PEXHUM HE BcCeraa
OKa3bIBAETCS MPOU3BOJUTENbHEE ABYXKAHATBHOTO, a MHOT/IA JaKe U MPOUTPHIBAET EMY B
CKOpOCTH TIepe/iavyn JaHHBIX.
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e Flex Mode (ru0Okwii) — MO3BOMAET YBEIUYNUTH IMPOU3BOAUTCILHOCTH OIEPATHBHOM
naMsITH NPH YCTAaHOBKE IBYX MOJYJIEH pa3nIu4HOro o0beMa, HO OJMHAKOBBIX 110 YacTOTe
pabotel. Kak W B JBYXKaHaJIbHOM pEXKHME IUIATHI TAMATH YCTAHABIMBAIOTCS B
OIHOMMCHHBIC pa3bCMbl Pa3HbIX KaHAJIOB.

YcranoBka M()lly.]'leﬁ nmaMAaTHu
HpI/I YCTAaHOBKE U YAAJICHUHU ITaMATH BO3MOXKHBI CJICAYIONIUE HpO6J’IeMBIZ

<> HAKOIUICHHE YJICKTPOCTATUICCKUX 3aPsI0B;
<> HOBPEXICHHE BHIBOJIOB MHKPOCXEM;
<> HENpaBUIbHAsL YyCTAaHOBKA MOJYJICH;

UroObl MpeAoTBpPaTUTh HAKOIUIEHUE JJIEKTPOCTATUYECKUX 3apsiioB IPH YCTaHOBKE
MHUKPOCXEM MaMATH, HE HaJIeBalTe O/EXKIy U3 CHHTETUYECKHX TKaHEW WM 00yBb Ha KOXKaHOH
MOJOLIBE. YIAJIUTE BCE HAKOIUJICHHBIE CTATUCTUYECKUE 3apsAJibl, IPUKOCHYBUIUCh K KOPIYCY
CHCTEMBI JI0 Hayasia paboThl, HJIM HaJICHHTE CIICLIUAIIbHBIN OpaciieT.

Kaxnas mukpocxema (MaM  MOIyNb) THaMmsITH  JOJDKHA  OBITh  yCTAHOBJICHA
COOTBETCTBYIOIIUM 00pa3oM. Ha 0HOM KOHIIE MHUKPOCXEMBI HMEETCSI MapKHPOBKA. JTO MOXKET
OBITH BBIPE3, KPyrjoe yriayOJeHHe WM U TO W JApyroe. ['HE30 MUKPOCXEMBI MOXKET HUMETh
COOTBETCTBYIOIIYIO0 MapKUpoBKY. OpreHTalus BbIpe3a YKa3blBaeT MOJI0KEHNE TIEPBOrO BBIBOJA
MUKPOCXEMBIL.

YcranoBka moay.aeir DIMM

Mukpocxembl DIMM uMeEOT N0 Kpasm KIHOYU-BBIPE3bI, KOTOPHIE CMEIIEHBI OT IEHTpa
TaK, YTOOBI MUKPOCXEMBI MOTJIN OBITh OJTHO3HAYHO OPUEHTHPOBAHBI.

a. BriknmrounTe nuTaHue KOMIIBIOTEpAa U OTCOCAUHUTEC CEeTeBOM HIHYP.
b. YcranoBure MOAYJIb B THE3/10 B BEPTHUKAJIbHOM ITOJIOKCHHU.
C. HanaBute Ha BCPXHEC pe6po MOAYyJid IIaMATH, Tak, 9TOOBI OH

IUIOTHO BOIIEN B THE3J0 W COMKHYJHWCH 3aIleNKH, (QUKCUPYIOIIHE MOIYJb B
rHe3ne. 3amenku DIMM HaxonsTcs B IPHXKATOM COCTOSIHMM, KOTZAa MOAYJIb
BCTaBJICH B CJIOT, © OTKMHYTHI B CTOPOHBI, KOT/Ia MOJTYJIb BBIHYT (PUCYHOK 6)

Mogyme DI

Drmcaropel mogyaa DINIR

Trezgo oy marorrs DI WL

PucyHnok 6 - YcranoBka moayns namsitu DIMM

Jig Toro, yToObl U3BNe4b Moysib DIMM u3 cinota, Hy>)KHO OTKaTh 3allleIKU Hapyxy (U
BHU3), U MOJYJIb BHITAJIKUBACTCA U3 CIIOTA.

Ecnu mMonynbs He mpocKalib3bIBAa€T JIETKO B Pa3beM U 3aTeM He (PUKCHUPYETCS Ha CBOEM
MeCTe, 3Ha4UT, OH HENPABWIBHO OPUEHTUPOBAHUM HE BBIPOBHEH. ECIM K MOIYIIO MPUIOKUTH
3HAYNUTEIIBHBIE YCWINS, MOKHO CIIOMaTh MOJYJIb WIIM pa3beM. ECM cl1oMaHbl 3aKUMBI pa3beMa,
namsTh He OyJIeT yCTaHOBJIEHa Ha CBOeM MecTe. B 3ToM ciryyae BO3MOKHBI COOH MaMSTH.

IIpakTHyeckas 4yacThb
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3aganue 1. Ha mpumepax 03HaKOMBTECh C KOMIIOHEHTAMH OTIEPATUBHOM MaMSTHU:
«Onepamuenas namams 4Gb PC3-10600 1333MHz DDR3 DIMM»

o 4Gb — 06beM MOAYIISI TAMSTH

. PC3 — 10600 — makcumanbpHasi MPOITYCKHas CIIOCOOHOCTh MaMATH (TIMKOBBIHA
00bEM JIaHHBIX, KOTOPHIM OIEpaTHBHAs NaMsITh MOXET 3a CEKyHIy OOMEHHBATBHCS C
nporeccopom). B nanroM cirydae ona pasHa 10667 M6/cexk.

. 1333MHz — TakToBas yacToTa MamsATH

. DDR3 — nokoseHne naMstu

. DIMM- dopm daktop momayis O3Y

Kingston/PC2-9600/DDR3(DIMM)/2Gb/1200MHz, 2oe:

o Kingston — npowusBoauTein,

o PC2-9600 — Ha3BaHmMe MOJYJISl M €r0O MPOITYCKHAsi CTIOCOOHOCTB;

e DDR3(DIMM) — tun namstu (hopM-hakTop B KOTOPOM BBITIOTHEH MOYJIb);

e 2Gb — 00wvem MomyJIs;
e 1200MHz — >¢dexTuBnas yactora, 1200 MIm.

3aganue 2. [IpoBecTu TecTupoBaHue onepatuBHON namsaTu ¢ nomoinsio AIDA 64 (nnu
UCII0JIb30BaB Apyryto yruiauty CPU-Z)

Hasanne Ob6beMm Tun Tun Ckopoctb DyHKINUHA MOIYJIS TAMATH
MOJTYJIs MOJTYJIs namsITu namsITu

3aganue 3. OnumuTe KpUTEPUH BHIOOPA ONIEPaTUBHOM NaMsITH (7 OCHOBHBIX )

3aganue 4. OnuIUTE YCTAaHOBKY ONEPAaTUBHON MaMsATH

KOHTpOJ’IbHLIe BOIIPOCHI:

1. Yro Takoe onepaTtuBHas MaMATh?

2. Tunbl oniepaTUBHON aMATH

3. ®opm-akropsr O3Y

4. Kakoit 00beM MaMsTi MOKHO TOPEKOMEH10BaTh /1S pa3HbIX TUIOB [1K?
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IIpakTuyeckas padora Ned

Tema: N3yyeHue yCTPOMCTBA H XaPAKTEPUCTHK JKECTKUX AMCKOB

Ifens: w3yunTh YCTPOMCTBO, paboTy U XapaKTEPUCTHKH JKECTKUX JUCKOB.
Oobopyoosanue: 11K

IIpozpammnoe obecneuenue: MS Windows XP, oducusiii maker MS Office, HD Tune Pro

KpaTtkue Teopernueckue u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NPAKTH4YECKOl padoThl

Nndopmanus Ha IKECTKMX JAMCKaX 3allMChIBACTCSd HA MArHUTHBIA CIIOM JMCKa,
CHICJIaHHOTO M3 KECTKOr0 MaTepHaia, 4alle BCero altoMuHHs (M3-3a 3TOro M Hassanue Hard
disk). B xopryce u3 mpeccoOBaHHOTO ATIOMUHKS 00BEINHEHBI TAKUE DJICMEHTHI KECTKOrO JHCKA
KaK yMpaBJISIONINA ABUTaTeNb, HOCUTENIb HH()OPMALIUU (JTUCKH), TOJIOBKH 3aITUCH/CUNTHIBAHUS U
JIEKTPOHUKA.

bnaronaps moCTOSHHOMY BpAIICHUIO TPU KaXKJIOM OOpALIeHWH pasrOHa JUCKOB HE
npoucxoauT. BeicTpoe BpaleHre TUCKOB MpeanoaraeT, YTo YCTPOMCTBO YCTAHOBICHO TOJIBKO
BEPTUKAJIBHO WM TOPU3OHTAIBHO. MOTYT I JKECTKHE AHMCKH pPadOTaTh «BHU3 TOJIOBO,
3aBHCHUT OT KOHKPETHOW MOJIEIH U JOKHO OBITh OMUCAHO B JOKYMEHTAlMu. B COMHUTENbHBIX
clydasix craparoTcsi u3beratb MoaoOHOro mosioxeHus. JKecTkue AMCKM BCerjga JOJKHBI
HAJIeKHO ycTaHaBiuBaTbes B kopryce [1K u He pacnonaratscs o1 KOChIM yTIIOM.

Crpykrypa 0JI0OKOB M cnoco0 pa3MelieHUs WX Ha HOCUTENIC Ha3bIBACTCS JIOTUYECKOM
opranuzanueit nHpopmanuu. OHa noKHA oOecreynBaTh MUHHUMAIIBHOE BpEeMs JOCTYIa MpHU
3a/IaHHBIX KOHCTPYKTHUBHBIX OTPAaHMYEHHUSX, YAOOCTBO JIOCTyNma CO CTOPOHBI MpOrpamMm
MOJIb30BAaTENsl; BBICOKYIO JOCTOBEPHOCTh XpaHeHUs uHpopMainuu. Jlornueckas opraHu3anus
UH(OPMALIUU TECHO CBS3aHA C KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH HAaKOIIHTEIIS.

a7 |
D
HudexcHbiu  mapwep

Pucynok 1 — KoHncTpykuus u joruueckas opraHu3anusi BUHUecTepa

JUig KakIoM MOBEPXHOCTH JHCKOB IpPEAyCMOTpEHa OJHa MarHuTHas rojoska (MI).
ITepememenne Bcex MIT Baonap paguyca OCYHIECTBISETCS OJHOBPEMEHHO C IIOMOIIBIO
nozunionepa (I1) (pucynok 1). Takum oOpazoMm, OZHOBPEMEHHO JJOCTyIHA HMH(pOpMAIIHS,
HaxoJAIIAsACd Ha Pa3JIMUHBIX MOBEPXHOCTIX JIMCKOB MAaKeTa, HO Ha OJMHAKOBBIX pagUycax.
MarHuTtHble OTIEYAaTKH, OCTaBJICHHbIE HA MOBEPXHOCTH JTUCKA NMPU HEU3MEHHOM IOJIOKEHUU
TOJOBKH, O00Opa3yloT A0poXKYy. COBOKYHMHOCTH JIOPOKEK OJIHOTO paJuyca Ha pa3jIMyHbIX
MOBEPXHOCTAX MaKeTa Ha3biBaeTCs MmuHapoM (L1).

brnoku uHdopmanuu pacronaratoTcsi BAOJb JOPOXKKH M HUX MOXHO IMPOHYMEPOBATh
TaKuM 00pazoM, YTOObI HOMEp Ka)JI0ro OJI0Ka COCTOSJI M3 TpeX YacTeil: Homepa (Win ajapeca)
muwHapa C, HOMepa MOBEPXHOCTH Wiu rojioBkh H u mopsakoBoro Homepa Oioka B Ha
nopoxke. CoBokynHocTh HoMepoB CH obOpa3yer Homep nopoxku. Takas cTpykTypa ajapeca
0Ji0Kka OTpakaeT OCOOCHHOCTH JOCTyNMa K MH(GOPMAIMH: BCE OJIOKH OJHOTO ITMJIMHApPA MOTYT
ObITh MpouMTaHbl 0Oe3 mepememieHUss Oyioka TroJ0BOK. OOBYHO UMIMHAPHI HYMEPYIOT
MOCJIE0BATEbHO, HAUMHAs C Hapy>KHOro, KoTopomy mpucBauBaercs aapec C = 0 0 0.
[TopsinkoBelii HOMep Onoka B Ha nopokke ompenensercss OTHOCHTENBHO Hayala JIOPOXKKH,
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KOTOpPO€ OTMEUaeTcsl MHAECKCHBIM MapkepoM. OObIYHO HCTOIb3YETCS €IMHCTBEHHBIA NWHICKCHBIN
Mapkep Uil BceX J0pokeK. (DU3MYEeCKH OH BBINOJHAETCS B BHJE HEKOTOPOM OTMETKHU
(Hampumep, TpPOpe3d Ha Kpar OJHOrO0 U3 JMCKOB IMaKeTa), NETEKTUPYEeMOW ammapaTHbIMH
CpEICTBaMHU.

Xapaxmepucmuku scecmkux OUCKos

OCHOBHBIM KpUTEpUEM JJIs II0JIb30BATENS SIBJISIETCS EMKOCTh JKECTKOTO JIUCKA,
MOKa3bIBaIOIasl, KaKo MaKCHMalbHBIH O0OBEM NAHHBIX MOXET OBITh 3allMCaH Ha HOCHUTEIb.
BonpmmacTBO upM mpousBoauTeneil cuutarot, 4yro 1 MoaiT paBen He 1024x1024 Gaiit, kak
npuHsATo B nuHpopMartuke, a 1000000 Gaiit, 1 I'6aiiT paBen ne 1024x1024x1024, a 1000000000
Oaiit. [loaTOMy, EMKOCTh BHHYECTEpA MO JOKYMEHTaluu OyIeT OTIMYaThCs OT TOM, KOTOPYIO
ykaxket File Manager 8 Windows.

[TapameTpbl KECTKUX AHMCKOB CTaHIApTH3HPOBaHbI (opMm-Pakropom (form-factor),
OTIpEeIeIIAIONIMM pa3Mephl U Bec Kopmyca. B HacTosiiee BpeMs CyIIECTBYET BCErO HECKOJIBKO
CTaHJAPTHBIX 3HaUeHUU (opM-pakropa. [IpakTudeckn Bo Bcex HacToibHbIX [IK mpumenstorcs
YKECTKHE TUCKH ¢ popM-akTopom 3,5”. JIucku 2,5 0OBIYHO TPUMEHSIOTCS /I HOYyTOYKOB.

Bce HakonuTenu (WM )K€CTKUE TUCKU, KaK UX TPaJULMOHHO Ha3bIBAIOT) MOXKHO Pa3OUTh
Ha Tpu Tuna: HDD, SSD u ruGpunnsiii.

HDD (Hard Drive Disk) — TpagulMOHHBIA THII HAKOIMTENS, B KOTOPOM JIaHHBIC
3alMCHIBAIOTCS HA BpAIAIOUIUMECs] MAarHUTHbIE TUCKA. VIMEHHO STOT THI HaKOMUTENel
npeobnagaer Ha peiHKe. HDD  omimuaroTcss  OGONBIION €MKOCThIO, HHU3KOW  IICHOM,
MPOJOKUTEIFHBIM CPOKOM CIIykObl. HemocTaTku TakuMxX HaKONUTENEeH CBS3aHBI C HX
koHcTpykimend. HDD 0ositcs MexaHMYEeCKHUX BO3ACHCTBUN (TPACKH, YyAApOB), OCOOECHHO BO
BpeMs paOOTHI.

I'uOpuaHBII HAKOMTUTENh MOXKET COXPAHAThH JaHHBIC KaK HA MarHUTHBIC IJIACTUHBI, TaK U
Ha BCTpoeHHYyI0 (mdmi-namsate. B mepByro odepenr uHpopMmaius 3amucbiBaeTcss Ha (hrdmi-
namsTh, a TIIOCJI€ €€ 3alOoJHEHUS IEepeNuChIBACTCS HAa  MAarHUTHBIA  HOCHUTEIb.
[Ipu Takoii cxeme pabOTHI MOBBIIIAETCA CKOPOCTh IMEPEHOCa TaHHBIX, YBEITMYHUBAETCS CPOK
CITy’KObl MEXaHHMKH YKECTKOTO JAMCKA U CHHUYKAETCsl MOTpedJIeHue 3JIeKTpOo3Heprun. I ubpuaHbie
HAaKOMMUTEJIM HAXOASAT TNPUMEHEHHE Mpexae BCero B HOYTOykaXx M JPYyruX MOOMIIBHBIX
YCTPONCTBAX.

TeepnorensHblii Hakomutenb, win SSD (Solid State Drive), — ycTpoiicTBo s
XpaHEHUsl JaHHBIX, B KOTOPOM HCHOJIb3yeTCs TBEPAOTENbHAS MaMATh (0OBIYHO MOCTPOEHHAs Ha
MHUKpocxeMmax (uaui-namsaTH). TBepAOTEeNbHBI HAKOMUTEIb MOXKET MOJHOCThIO 3aMEHUTh
o6brynblit HDD (Hard Drive Disk) ¢ MarHuTHBIM AucCKOM: ero MHTepdeldc U yCTaHOBOYHBIC
pasMeppl TOYHO COOTBETCTBYIOT OOWIEHNPUHATBHIM  cTaHgapTaMm. SSD-aumck  obnamaer
OTpeeIeHHBIMA IIPEUMYIIECTBAMHU, KOTOPbIE BBHIFOJHO OTaM4aoT ero or HDD. On paboraer
OecuryMHO, HEe OOUTCS MEXaHHYECKUX BO3AEUCTBHUM, B OOJBIIMHCTBE CIy4daeB OOecledrBaeT
Oosiee BBICOKYIO CKOPOCTh Iepenayd AaHHbIX. OOnacTe NMPUMEHEHHs] 3TOr0 yCTpoicTBa —
MOOWJIbHBIE KOMIBIOTEPHl M BBICOKOHAIEXKHBIE CepBEpHbIE cUCcTeMbl. OCHOBHBIM HEJOCTAaTKOM
TBEPAOTENIbHBIX TUCKOB SIBJISIETCS BBICOKAs LI€HA.

Eme oqHrM HeMaloBaXKHBIM ISl TIOJIb30BATEINS ApaMETPOM SIBIIsieTcss HHTepdeiic, mpu
MOMOIIN KOTOPOTO KECTKUN AMCK OyleT MOAKIIYaThCi K MAaTEPUHCKOM IiaTe. Y CTapeBIIUM
cuntaercs uarepderic ATA (AT Attachment, on ke IDE — Integrated Drive Electronic, on xe
Parallel ATA). CoBpeMeHHBbIE HAKONMUTEIM MOTYT HCIOJb30BaTh HHTep(eiice Serial ATA
(SATA), SCSI (Small Computer System Interface), SAS, FireWire, USB. Ilocnennue nsa
MCIIOJIB3YIOTCS JJIs MOJIKJIFOUEHUS TIEPEHOCHBIX KECTKUX JUCKOB.

Bpewmst, HeoOXoauMoe KECTKOMY JHUCKY JAJs MOHcKa 000 MHpOpMaluu Ha JUCKE,
U3MeEpsIeTCsl MIUTHCEKYHIaMu. B cpenneM oHo coctaBisier 10-15 mc.

BaxknelmuM 1okazareieM, XapaKTepU3YHIOIIMM MEXaHHU3M IE€PEMEIEHUs TOJO0BOK,
ABIIIETCS. BPEMsI, KOTOPOE HEOOXOUMO KECTKOMY JUCKY, UTOOBI IEPEMECTUTH BCIO IPEOEHKY C
rOJIOBKAMH OT OJHOIO IWIMHIpAa K CIEAYILEMy. OTy BEIMYMHY HAa3bIBAIOT BpPEMEHEM
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MO3UIIMOHMPOBaHUs TONOBKK Ha gopokke (Track to Track Seek). Ono Taxke m3mepsieTcs B
MUJUTHCEKYHAaX, IPU 3TOM y XOPOIIUX BUHYECTEPOB 3HAUEHUE ITOT0 ITapaMeTpa MeHee 3 Mc.

MakcumansHoe Bpemsi goctyma (Maximum Seek Time) usmepsiercs Kak HHTEpBal
BpPEMEHH, KOTOPBI HEOOXOIUM IpeOCHKE C TOJIOBKAMH, YTOOBI OJHOKPATHO MEPEMECTUTHCS IO
BCEl TTOBEPXHOCTH JIMCKa (C MEepBOil TOPOKKHU Ha MOCIIEIHIO0)

B ommune or apyrux komnoHeHT IIK »kecTkue OUCKM HHU B KOEM Clly4ac HEJb3s
paz0oupars.

VY KECTKUX JHUCKOB TOJIOBKHM 3alUCH/CUMTBHIBAHHS TapAT Ha BO3AYIIHOW MOAYIIKE,
KOTOpas MEXJly JUCKOM M TOJIOBKOM COCTAaBIISIET MPOMEXKYTOK npumepHo 5-10 um. Benencrue
0O0JIBIION CKOPOCTH BPALEHUS U B COBOKYITHOCTH C MAJIbIM PacCTOSIHUEM, HAa KOTOPOM JIBHKETCS
TOJIOBKA OT JUCKA, YaCTULbI TPSI3U MPEJCTABISIIOT CO00M MOTEHIMAIBHYIO YIPO3y pa3pylLICHUS
Marepuana HocuTens. JJisi cpaBHEHUs: YeIOBEUEeCKU BOJIOC IpUMEpPHO B 5-10 pa3 Tomile, yeM
BO3/yIlIHAsl TMOJIYIIKA IOJ TOJIOBKOM, yacTHuKa TabauHOro AbiMa Oosblle B JBa pasza. s
TOJIOBKM 3aIlMCH/CUMTHIBAHUS BCTpEYa ¢ TAKMMHU YacTUIIAMU CPAaBHHMA C BBICOKOCKOPOCTHBIM
yAapOM, 4YTO MOXET IPUBECTH K OTKJIOHEHHUIO TOJOBKHM OT CBOEH OpOWUTHI, KAaCaHUIO U
MOBPEXJICHUIO TOBEPXHOCTH JucKa. lloaTomMy pa30bmpaTh XKECTKHH ITUCK MOXKHO TOJBKO B
abCONIOTHO CBOOOJHOM OT TBUIM TOMEIIEHUH, KOTOpO€ OOBIYHO ObIBaeT TOJIBKO B
CHEIHaIM3UPOBAHHBIX JJAOOPATOPUSIX IO U3TOTOBJICHUIO U PEMOHTY KECTKHUX JHCKOB.

Paboma c npoepammamu ona monumopunea u oyeHKU COCMOSIHUSL HCECMKO20 OUCKA

HD Tune Pro - mporpamMma A IUTAaHOMEPHOTO JETajIbHOTO TECTHUPOBAHUS TEKYIIEH
paboTOCIIOCOOHOCTH U TIPOU3BOIUTEIILHOCTH JKECTKUX JIUCKOB C PAa3IMYHBIMU WHTEepdeiicamMu
(SCSI, SATA unu IDE), a tak xe kapt namsta u Flash auckos. [Ipon3Boaut 3amep 1 HaryisgHO
0TOOpa)kaeT Takue MapaMeTpbl HAKOMUTENEH, KaK CKOPOCTh Mepefayl JaHHBIX, BpeMs UTEHUS,
3allicl M BpeMs JIOCTyIa, YpOBEHb 3arpy3kd Mpoleccopa, TeMmIepaTypy BHHYECTepa,
MOKA3bIBaCT B BHJE CBOAHOW Tabmuibl ganHble moctaBimsiemble S.M.A.R.T. Tlo3Bosser
CKaHHUPOBATh >KECTKHE JUCKH W JIPyrHe HAKOMWUTEIN Ha MpeAMET HalW4Hs OIHUOOK, BbIIaeT
uH(popmanuio o Bepcuu Firmware, cepuiiHom HoMmepe, 00beMe IMCKa, €ro K31Iia, BO3MOXHOM U
AKTUBHOM PEKMMax Nepeiayu JaHHBIX U MHOTOE JIPYTOe.

@OyHKIMOHAIbHbIE BO3SMOKHOCTH:
N3mepenre ObICTPOAEHCTBUS U IPOU3BOIUTEILHOCTH
Orobpaxxenue nHpopmaIuu o pazaenax
OTtoOpakeHne NoAepKUBAEMBIX (PYHKIIHMI
[IpencraBienne uHGOpMAMKM O BEpCUM MPOLIMBKH, CEPUHHOTO HOMepa, 00beM
HaKoIuUTes, pa3mep Oydepa, peskuM nepeadu JaHHbBIX
Orobpaxxenue B Bujae cBoHOM Tabmuibl S.M.A.R. T nanHbIX
CkaHupoBaHUE HAa HAIMYUE OLUTMOOK
BriBoa nH(pOpManuu o TeMneparype HakonuTesnen
KonupoBanue nHpopmaiuu B Bujae Tekcra B 0ydep oomeHa
Konuposanue B 0ydep oOMeHa CKpUHIIOTOB ¢ HH(pOpMaLuen
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PucyHoxk 2 - 'maBHOE OKHO IIPOTpaMMBbI

Onmcanne 0CHOBHBIX BKJIAIOK nporpammbel HD Tune Pro:

1. benumapk (Tectbr). C momouIpl0 AAHHOW OMIIMM MOXHO OIPEEIUTh MaKCUMAIbHYIO,

MUHMMAJIbHYIO CpPEJHIO0 CKOpPOCTh YTEHHS/3alUCH JaHHbIX. JlaHHBIE OTOOpa)karoTCs B

YHCIOBOM (opmare, a TakKe C MOMOIIbI0 rpaduka. 31ech e MOXKHO OIPENeIUTh CpeaHee

BpeMs JOCTyHa K TUCKY, TUKOBYIO CKOPOCTb, 3arpy>KEHHOCTh LIEHTPAJIbHOI'0 MPOLIECCOpA.

2. Nudo. B nanHOM pasnene comepkutbesi MHPOpPMAIUS O BCeX (U3NYECKUX M JIOTHUECKUX

paszenax KECTKUX AUCKOB.

- ITosne Volume oroOpaskaeT OYKBY JIOTHYECKOTO pa3/ieiia JINCKa;

[Tone Capacity mokaspIBaeT eMKOCTbh KaX0T0 pas/esa

[Toste Free oToOpakaeT KOJIMYECTBO CBOOOTHOTO MECTA Ha JMCKE

IToe Usage oToOpakaeT CKOJIbKO IIPOLIEHTOB OT 00IIero 00béMa 3aHATO HHpOpMAaIuei

[Tone File system oToOpakaet Tul GaijioBoii CHCTEMbI KaXI0T0 TUcKa\pa3ziesa

ITone Serial oToOpaxaeT cepuitHbIi 3aBOACKON HOMEP JKECTKOTO HCKa

3. 3nopoBbe. JlanHas BKJIAJKa COAEPKUT MHPOPMALIMIO MPOIOIIKUTEIHHOCTH KU3HU KECTKOTO

JICKa, KOJIMYEeCTBE OUTBHIX M 3aMEHEHHBIX CEKTOPOB M.T.A., HA OCHOBaHMM KOTOPOH JenaeTcs

BBIBOJI O COCTOSIHUU JKECTKOTO JHCKA.

4. MonuTop aucka. Bkianka conepkuT AaHHble 00 aKTUBHOCTH JAMCKA:

YHCII0 ONepaluii BBOJa/BbIBO/A;

MaKCHUMasbHasi CKOPOCTb;

cpenHsisi (CKOpOCTh, KOTOpasi HAau0O0JIee YaCTO BCTPEUASTCs) AJI KaXKI0T0 pa3Mepa 0JIoKa;
e 3arpy’KE€HHbIE IPOrPaMMBbI U MIPOLIECCHI;

WNudopmanus Taxxke oToOpaXkeHa B BUE CIHMCKa HauOoJiee BaKHBIX TAHHBIX CTATUCTHKU.

5. AAM. C nomouipl0 JaHHOW ONIUU MOKHO TMOHHU3UTHh YPOBEHb IIyMa, BbIJaBAE€MBbII

BUHYECTEPOM 3a CUET CHMXKEHHUS ero MPOM3BOIUTENBHOCTH (CKOopocTH). Mnu Hao60poT, MOKHO

MOBBICUTH TPOU3BOJUTEIHLHOCTD, HO IIPH 3TOM BO3pACTET LIYM MPH paboTe KECTKOTo AUCKA.

6. Coayuaitnpiii goctyn. TecT wu3MepseT NPOU3BOAUTENBHOCTh CIIydallHBIX —ONEpanui

yreHust/3anucu. O0beM JaHHBIX, KOTOpbIE OYIYT Mepenanbl, Bappupyercs ot 512 Gaiit g0 1 MO.

B tabmnuiie orobpaxaroTcs:

- KOJIMYECTBO OIepaluii 3a CeKyHY;

- CpeiHee BpeMsl JOCTyla - CpeHee KOJMYECTBO BPEMEHM, HEOOXOAMMOE JJIsi BBIMOJIHEHUS

OJIHOH omnepanuy YTeHUs WK 3alkCcH;

- MakKkCHMaJbHOE BPEMS JIOCTYIIA;

- CpeIHss CKOPOCTb.

7. JonoaHuTe AbHBbIE TecThl. C TOMOIIBIO TOMOTHUTENBHOTO TECTa MOYXKHO OBICTPO OIPENIENUTh

OOJIBIIMHCTBO BaXXHBIX MApaMeTpPoB pabOThl KECTKOTO JAHMCKA WM JIPYroro HaKOMHUTENS

uHpopmanuu. Habop TeCTOB MOXKHO BKIIOUUTH/OTKIIOYUTE C MOMOILBIO TAJIOUYKH.
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8. Ilouck ommbok. TecTUpoBaHHWE 3JKECTKOTO MAWCKAa Ha HaJU4he OWTHIX CEKTOPOB H
MOBPEXACHHBIX KJIaCTEPOB.

9. Ucnogab3oBanue nanok. C mMoMoIpo 3TOH (PYHKIIMH BBl MOXKETE JIETKO YBUIETH, CKOJIBKO
MECTa UCIIOJIb3YET KaXKasl Marka )XeCTKOro JIUCKa.

Kaxxnas cTpoka okpailleHa B COOTBETCTBUHU C UCIIOIb30BAHUEM MECTA HA JTUCKE:

3eseHblil = HU3KUI YPOBEHB UCIIOJIb30BaHUS 00beMa BUHYECTEPA;

XKenrtblil = cpeTHUN yPOBEHB;

KpacHblil = BBICOKUH YPOBEHb.

10. Crupanue. Korga nonbp3oBarens ynaiaseT MHGOPMAIUIO C JKECTKOTO JIMCKA, JTaHHBIE Ha
caMoM Jiefie He YAAJSIOTCs. Y JANSIOTCS TOJIBKO CChUIKU Ha ATH (aiibl. ITO JenaeTcst s Toro,
4yTOOBl ObUIa BO3MOXKHOCTH BOCCTaHOBUTH HH(popmanuioo. Onmus Crupanue 0e3BO3BpaTHO
CTHpAET BCE JIaHHbIE C BUHYECTEPA, KOTOPHIE ObUIN y/1aJICHBI.

11. benumapk ¢aiina. 31eCh MOKHO BBIIIOJIHUTD JBE MPOLIETYPHI:

- Ckopoctp mnepenaun. OmnpefenceHHe CKOPOCTH 3alMCH/YTEHUS IPHU TIOCIEAOBATEIHLHOM,
CIIy4aifHOM M MYJIBTH CIy4YailHOM 3arpocax JJjisl OlpeelIieHHOro pa3mepa (aiina;

- Usmepenne pazmepa 6i1oka. OneHKa MPOU3BOAUTEIBHOCTA TPU YTEHHUH/3amucH (aiijioB c/Ha
BBIOPAHHOT'O pasjieiia )KEeCTKOTO JKMCKa ¢ pa3iaudHbIMU pasmepamu (aiina (ot 32 Kb go 512
MB).

Taxxe mporpamMma oToOpakaeT TeKYIIyI0 TeMIepaTypy BceX KECTKUX JAUCKOB, YCTAHOBIEHHBIX
B [IK, nanHble 0TOOpa)kaloTCsi B BEpXHEH YacTH MPOTPaMMBbI, a TaKXKe Ha TAaHEIH PAIOM C
CHUCTEMHBIM BPEMEHEM.

3aganus AJ151 NPAKTUYECKO padoThI

1. CxemaTu4HO 3apucoBaTh YCTPOWCTBO KECTKOIO JAMCKA C yKa3aHWEM Ha3BaHU U
Ha3HAYCHUM €ro OCHOBHBIX 4aCTEH.

2. CoCTaBUTh CHHUCOK XapaKTEPUCTHK, HEOOXOIMMBIX JJsi BBIOOpa >KECTKOTO JHUCKA.
[Topsinok XapaKTEPUCTUK OJDKEH ONPENEIATHCS UX BaXXHOCTBIO JUIs ITOJIb30BaTeNs. [l Kaxnon
XapaKTepUCTHKHU yKa3aTh TpeOyeMoe 3HaueHue.

3. Pabota ¢ nporpammoit HD Tune Pro

3.1. Ha Brmagke «TecTb» 3amycTHTe TECT >KECTKOTO JHCKAa CO CIEeIyOIIUMHU
napaMeTpaMHu:

o Pexum — «UteHuew;

e KopoTkwuii mar — rajgouka yopana;

e (CKOpOCTh Mepeaauu JaHHbIX— rajJoyka yCTaHOBIICHA;

e Bpewms noctyna 1 nuKoBasi CKOPOCTb — FAJIOUKHU YCTAHOBJICHBI

[Tocie OKOHYaHMS TECTa 3alUIIMTE B OTYET CIEAYIOIINE TOKA3aHUA:

e  MuHuUMaIbHY0, MAKCUMAJIBHYIO M CPEHIOK CKOPOCTh YTEHUS C IUCKA;
e Bpewms noctymna K IHCKY;

e [IuKOBYIO CKOPOCTB;

e VYpOBEHb 3arpyKEHHOCTH IPOLECCOPA TP BBINOJIHEHUH TECTA

3.2. I/ICHOJ]LByIO BKJIaIKY <<I/IH(I)0pMaLII/IH» BBIITUIIUTE B OTUCT CJICAYIOIIUC NAHHBIC!

X
Ne apaKrepucti 3HaueHHus
Ka
1 | O0pém
(émkocCTB)
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2 | ®opm-dakTop

3 | CkopocTb
BpaIICHHS
JICKOB

4 | O6BéM Ka1II-
namsatu (0ydep)

5 | Cpennee BpeMs
JIOCTyTa

6 | Pasmep
KJlactepa

7 | Texymas
TeMIeparypa
JIACKa

3.3. BEINOIHUTE U 3aIIUIINTE PpE3YyJIbTAaThl TCCTA «ITonck OmHOOK»

KoHTpoJibHBbIE BONPOCHI

1 TTouemy xecTKME AUCKU TaK HA3bIBAIOTCS?

2 KakuMm 006pa3om MpoOUCXOAUT 3aMucCh HH(GOPMAIIUU Ha MATHUTHBIN TUCK M CYUTHIBAHUE
uH(popMaInu ¢ 1ucka’?

3 Kakumu nmapamerpamu 3agaercsa pusmdeckuil agpec 010ka MHPOpPMALMKM HA KECTKOM
Jucke?

4 Yto takoe popm-hakTop?

5 [MoueMy >xecTkHE JUCKU HENb3s pa3OupaTh B JOMAITHUX YCIOBUSAX?

6. Kakue TUIIbI )KECTKUX TUCKOB BaM U3BECTHBI?
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IIpakTuyeckas padora NeS

Tema: 3yyenne NpUHIMIA PAadOTHI H XapPAKTEPUCTHK KMIKOKPHCTANINYECKUX
AUCILIeeB

Ileny: w3yunth npuHnun padorsl TFT axTHBHONH MaTpUIBl, H3YYHUTh MapaMeTphI
)xuakokpuctaumaeckux (JKK) nucriiees

Oobopyoosanue: 11K

Ilpozpammnoe obecneuenue: MS Windows XP, odpucusiii maker MS Office

Kparkue Teopernyeckue u y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe NMPAKTHYeCKOM
padoThI

TFT LCD (Thin Film Transistor Liquid Crystal Display) — cokpamennoe Ha3BaHue

KUAKOKPUCTAIIINYCCKOI'O MHAUKATOpa Ha TOHKOIUICHOYHBIX TPaH3UCTOpax.

osWMA NOMAPHIYIOWAR YEPHAR UBETOBO#  JALUMTHAR
ANEXTPOA  NNEMKA MATPHUA  SMNLTP

NNEHKA MNEXTPON
Pucynok 5.1 — Ceuenune TFT-nanenu
Jlo mpuiIo’KeHUs AIIEKTPUYECKOro MOJIs K AJIEKTPOJaM KHMJIKHE KPUCTAJJIbl BHIPOBHEHBI B

CKPYYEHHYIO CTPYKTYpY (cM. pucyHok 5.2). ITnockocTe monspuzalMd CBeTa B 3TOM Cilydae
M3MEHSETCS B COOTBETCTBUU CO CKPYUEHHOU CTPYKTYPOH JKUIKUX KPUCTAIIOB.

=  —
—
L _J
D
=)

."-)

[

BuA CBOKY . BUA CBEPXY
Pucynok 5.2 — Cxkpyuennas crpykrypa KK
BepxHuii monsipu3aTop MOXKET MOJIAPU30BATH PACCESHHBINA CBET B 33JaHHOM HalPaBJICHUH.
Huxauil nonspusatop cCOpUeHTUPOBAH NEPIEHIUKYIIIPHO BEpXHEMY nossipusaTopy. Korna ceer
JIOCTUTAeT HIKHEro MoJisipu3aTopa, o0a MoJsipu3aTopa OKa3bIBAIOTCS BHIPOBHEHHBIMHU IPYT C
npyrom. CBeT MOeT OeclpensaTCTBEHHO NMPOXOAWTh depe3 HuX. Ha pucynke 5.3a mokasan
HOpMaJbHBIN «Oenbiity pexxuM padoTs! JKKU.



a 0
Pucynok 5.3 — IIpoxoxnenue cera yepe3 KK

UyBCTBUTETBHOCTh K AJIEKTPHUUYECKOMY HANPSHKEHHUIO — OJIHA U3 OCHOBHBIX OCOOEHHOCTEH
KUAKUX KpuctauioB. IIpu nomaue Hanpsbkenus kK aBym aiaekrpogam JKKHM Moiekynsl KUAKUX
KPUCTAJIJIOB «PACKPYYHUBAIOTCS TEM CUJIbHEE, YEM BBILLE MPUIOKEHHBIA NOTEHLINA.

CBeT MOXET NPOXOAUTH Yepe3 CIIOU JKUIKUX KPUCTAJUIOB, IIOKA K HUM HE IPUIIOKEHO
HUKAKOM pPa3HOCTH TMOTEHIMAJIOB, M MOJEKYJIbl JKHIKAX KPHUCTAUIOB OyAyT W3MEHSTH
OpPHUEHTAIMI0 CBETOBOM IJIOCKOCTH B COOTBETCTBHM C MX COOCTBEHHBIMHU yriamu. OnHako npu
IPWIOKEHUN HANPSKEHUST KUAKOKPUCTAUIMYECKUE MOJIEKYJIbl OYAYT «pacKpyduBaTbhy» U
«BBIIPAMIISITE» CBET, HANPABJISIIOIIMICSI K BEPXHEMY HOJSpU3aLUOHHOMY (GuibTpy. IlosTomy
CBET HE CMOXXET MpPONTH CKBO3b BTOPOM MOJSAPU3ATOpP, M 3Ta 001acTb OyneT TeMmHee
OKPY KarOIIMX 30H.

Ha pucynke 5.4 nokaszana cxema ynpaBJlieHUs )KUJKUMHU KpHucTauiaMu. B mpenenax ogHoro
BBIOPAHHOTO MEPHOA BPEMEHHU MEpEeKIItoyaTesb 3aMbIKAeTCsl M Ha JKUAKUE KPUCTAILIIBI O1aeTCsI
BXOJIHOE HAIpSKEHHE, YTO MPHUBOJUT K H3MEHEHHUIO OPHUEHTALUH >KUJIKOKPUCTAIITMUYECKHUX
Mosiekyn. Korzma mnepeximrouaTens BBIKIIOYATCS, OIPENEICHHBIA 3apsA]l COXpaHsAeTCs B
konzaeHcarope Clc, npu sTom BenuunHa HanpsbkeHus Ha Clc OyneT co BpeMeHEeM MOHMKAThCA.
Jns  pacmupeHuss BO3MOXKHOCTEH XpaHeHUs 3apsaa mnapawiensHo Clc  noGaBmsor
3anoMuHaromui kouaeHcatop Cst.

Nepexniovarens

BxoaHoe '\ = = :T :
HanpskeHue Y P :
L o S
Cles i pe— Cst
!
'
1
]

Pucynok 5.4 — Cxema ynpaBieHus )KUIKAMH KpUCTaIIAMH

Ponp nepexirogareis BBINOJIHAECT TOHKOIUIEHOYHBIN Tpan3ucTtop TEFT. BeiBox 3atBopa TFT
MOJIKJIIOUEH K JIMHUU CKaHUPOBAHMUS, BBIBOJ HMCTOKA MOJKIIOYEH K JUHHM JIaHHBIX, a BBIBOJ
ctoka coenuHeH ¢ Clc n Cst. Korga 3aTBop akTuBH3MpOBaH (BBIOpaH HA JTMHUU CKAHUPOBAHUS),
kaHan TFT orkpbiBaeTcss W naHHble 00 m3o0paxenuun Oynayt 3amucanbl B Clc u Cst. Korna
3aTBOp He BbIOpaH, kaHas TFT 3akpeIT (pucyHOK 5.5).
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JItHUR CKaHUPOBaHKNA

| Toxxkonneno4Hbii Tpansnctop (TFT)

BN o S ,

Nunnna A==l .
AaHHbIX Cle

Cst

Pucynok 5.5 — Cxema pabotsl siueiiku TFT-XKKU

anaanm BEJIMYUHOU BXOAHOT'O HAIIPAKCHHA, TIOAABACMOT'O HA JXUAKUC KPHUCTAJIJIBI, MOXKXHO
U3MEHATH PACIOJIOKEHHE MOJIEKYJ, WX OpUEHTAIMI0 M HampaBlieHHWE, YTO MpUBEIET K
COOTBETCTBYIOIIEMY H3MEHEHHIO 00bEMa CBETOBOTO IIOTOKA, MPOXOMASAIIETO Yepe3 JKUAKHE
KPUCTAILIBL.

Crexno TFT uMeer CTONBKO TpPaH3UCTOPOB, CKOJIBKO THUKCENEH COIASPKHUT MUCIUICH, a
TeHepaIuio [[BeTa 00eCIeurnBaeT CTEKIO I[BETOBOr0 (GUIBTPa, UMEIOIIET0 (PUIBTp LIBETA.

NOONOXKA LUIBETOBOIo ®MIbLTPA

NOONOXKA TFT

Pucynok 5.6 — Crexssiaasie noanioxku TFT u niBeroBoro ¢uiibtpa

IHapamerpsl )KK-MoHuTOpOB

@opMaIbHO MPAKTUYECKH BCE IMOCIEAHME MOJEIM MOHUTOPOB HMEIOT IapameTphl,
MO3BOJIAIOIINE MCIIONB30BaTh UX B JII000M 00JaCTH — MPOU3BOAUTENH 3asBISIOT YIVIBI 0030pa
160°, xonTpactHOCTh 500:1 M HOCTOBEpHOE OTOOpa)KEHHE BCEX IMOJIOKEHHBIX 16 MIIH. I[BETOB,
IIpUYEM pa3HUIlAa MKy 3asBJICHHBIMU NTapaMeTpaMU pa3HbIX MoeNel, Ka3aaoch Obl, HEBETHUKA.
Opnako Ha MNpPaKTUKE 3TH IapaMeTphl 3HAYUTENBHO OTIMYaroTcs. /[leno He B TOM, 4TO
MIPOM3BOJIUTENIN CUJIBHO 3aBBIIAIOT MapaMeTpbl CBOMX M3JIENHMHA (Takoe BCTpedaercs, XOTd U
pPENKO), a B TOM, YTO OHHM IOHMUMAIOT IIOJ TEM WJIM MHBIM 3asBJIECHHBIM IIapAMETPOM U KaK OHU
€ro U3MepSIoT.

1 Bpems oTkinka

SBnserca Hamboee «IMOMYJIAPHOIY XapaKTePUCTUKOW, HA KOTOPYIO 0OpalaroT BHUMaHUE
6onpmmHCTBO Nokynarenei. CoctosiHue nukcens B JKK-nmanenu mMeHsercst 3a c4eT M3MEHEHHS
yTjia MOBOPOTA KUAKUX KPUCTAJUIOB IMOJ JAECUCTBUEM MPUIIOKEHHOIO 3JIEKTPUUYECKOro Mmojisi. A
T.K. )KUJKUE KPUCTAJIIIBI — JOBOJBHO BS3KOE BEILECTBO, TO MOBOPOT IPOUCXOAUT HE MTHOBEHHO,
a 3a BpeMs TOpsJKa CIWHHUI] M JaXe JeCATKOB MC (cM. Trpaduk Ha pucyHke 5.7, mo
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TOPU30HTAILHOM OCH OTJIO)KEHO BpEMs B MC, IO BEPTHKAIW — YCIOBHBIA YPOBEHb SPKOCTH
TTUKCETIsA).

— — — - -
4 GE0 4 850 4 900 4920 4 540
Time, ms

Pucynok 5.7 — VI3MeHeHue IpKOCTH MUKCENS PU IEPEX0/ie OT MOTHOCTHIO 3aKPBITOTO
COCTOSIHHS B TIOJITHOCTBIO OTKPBITOE

TpaguIIMOHHO NPOM3BOAUTEIN MOHUTOPOB H3MEPSIIOT BPEMs OTKIMKAa KaK CyMMapHOE
BpeMsl NEPEeKIYEHUs] MHUKCeNIs C YepHOro Ha Oenblil U o0paTHO, MpUYEM H3MEpseTcss BpeMms
u3MeHeHus sgpkoctu nukcens ot 10% go 90%. Ho Takoe u3mMepeHune He AaeT IOJIHOTO
IpPEICTaBICHUs O TOM, Kak Oy/eT BecTu ceOs MOHMTOp IpU paboTe ¢ AMHAMHYHOU rpad UKo,
T.K. ©I3MEPEHHOE MOT00HBIM 00pa30M BpeMs OTKJIMKA SBISCTCS MUHUMAJIbHBIM. JlomycTuM Hac
UHTEpeCyeT MEepeKII0UeHUE MUKCEeNIsl He ¢ YepHOro Ha Oelblid, a ¢ UepHOro Ha TeMHo-cepblil. C
OJIHOM CTOPOHBI, KpPHUCTAJZIaM HaJ0 ITOBEPHYTHCS HAa MEHBUIMH YIrOJ, C APYrOM — CKOPOCTH
IIOBOPOTa NIPSIMO NPONOPLMOHAIbHA HANPSDKEHHOCTH IIPUIIOKEHHOTO IIOJIA, @ UMEHHO UM U
OTIpeNeNsIeTCsl yrojl MOBOPOTa (YeM MEHBIIMKA HEOOXOAMM YTOJ, TeM MEHBIIE JOJDKHO OBITh
nojue). Takoe BpeMmsi OTKIMKa Bceraa OyAeT Oosblie, YeM IpH MEPeKIIOYEeHUH C YEpHOro Ha
Oemnblii, ¥ 3aBUCHT OT KOHKPETHOTO THIIA MATPHIBI. DTO OyAET CKa3bIBaThCsi B JUHAMUYHBIX
UTpax ¢ HeJOCTATOUHO KOHTPACTHBIM H300paKEHUEM.

Kpome Toro, Bpemsi mepeKIrOYeHus] ¢ YepHOTO Ha OeJbIi 3aBHCHUT OT YCTaHOBJIEHHOW Ha
MOHHMTOPE KOHTPAaCTHOCTM W HHOTJAa OT SpKOCTU. benplii 1BET, COOTBETCTBYIOLIUNI
MaKCHMaJIbHOMY YIJIy IOBOPOTa KpPHUCTAUIOB, JOCTUIAETCA TOJIBKO TPU MaKCUMalbHON
KOHTPAaCTHOCTH, €CIIM K€ OHA MEHBIIE, TO KPUCTAUIbI JOJDKHBI I0BOPAYMBATHCS HA MEHBIIUN
yros. COOTBETCTBEHHO, YEM MEHbIIIE KOHTPACTHOCTh, TEM OOJIbIIIE BPEMsI OTKJIMKA.

2 Vel 00630pa

Tpagunmonnas npobiiema JKK-mouutopoB. Ecian nzobpaxkenue Ha DJIT mpaktuuecku He
CTpaJacT Ja)ke IPH B3MJIAJE MOYTH MapajUIesIbHO TUIOCKOCTH 3KpaHa, To Ha MHorux JKK maxe
HEeOO0JIbIIOE OTKIOHEHUE OT MEPHEeHANKYIISpa MPUBOAUT K 3aMETHOMY IaJIEHUI0 KOHTPACTHOCTU
Y MCKaXXCHUIO LIBETONIEPEIAUH.

Bce npousBoauTeny Ha JaHHBII MOMEHT 3asIBIISIFOT OOJiee YeM JJOCTaTOYHBIE YIJIbl 0030pa —
He MeHee 160° mo ropuzoHTanu M BepTUKaIH. IIpoOrema B TOM, Kak 3TH YIJIbI U3MEPSIOTCA.
CornacHO TeKyUIMM CTaHIapTaM, Yyrol o030pa OmNpenensercs Kak yrol OTHOCHUTEIbHO
HNEepIEeHINKYJIApa K LEHTPY MaTpHllbl, NpU HAOMIONEHUH IMOJI KOTOPHIM KOHTPACTHOCTh
M300pakeHHs B IIEHTPe MaTpuilbl magaet mo 10:1.

Bo-niepBbIX, HCKaXeHHMS H300paXKEHHUsS CTAHOBATCS JIETKO 3aMETHbl NpU  TaJeHUHU
KOHTPAaCTHOCTH YX€ B HECKOJBKO pa3, TO ecTb npumepHo a0 100:1. T.e. ucnomp3yemslit
IIPOU3BOJUTENSAMA KPUTEpUM CIMIIKOM MArok. Ha mnpakTuke 3aMeTHO, YTO KapTHHKA
OTJIMYAETCS OT WJCAIbHOM MPU HAMHOT'O MEHBIINX yTJIax.

Bo-BTOpBIX, U3MEPEHN KOHTPACTHOCTU NPOBOAATCA B IIEHTPE JKpaHa, B TO BpeMs Kak
YeJIOBEK, HaXOSIIUNCS Mepell MOHUTOPOM, BUAUT Kpas dKpaHa MOJ APYTUM YTJIOM, HEXelu
LEHTP.

B-TpeTbux, Kak MpaBUIIO, YKa3bIBAETCS CyMMapHBbI yroji B 00€ CTOPOHBI OT HOpMalU (TO
€CTb, B CIIy4ae ¢ BEpTHUKAIbHBIM YIJIOM 0030pa — CyMMUPYIOTCS IIpeeNIbHBIE YTIIbI IPU B3TJISAE
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Ha MaTpUIly CBEpXY U MpH B3IJsie cHU3y). [Ipu 3TOM 111 HEKOTOPBIX MOHUTOPOB yroi 0030pa
CBEpXY CYIIECTBEHHO Oouiblie. B pesynbraTe B MacloOpTHBIX XapaKTEPUCTHKAX Mbl MOTy4aeM
JIOCTaTO4YHO OOJIBIION yros 0030pa MO BEPTHKAIHM, B PEAbHOCTH K€ Majeiliee OTKIOHEHHE
’KpaHa MOHUTOpA Ha3aJ IPUBOJIUT K 3aMETHOMY IIOTEMHEHUIO BEPXHEN 4aCcTH HKpaHa.

B-ueTBepThIX, IPU U3MEPEHUH YTIIOB 0030pa YUUTHIBAETCS TOJIBKO MaJJeHUE KOHTPACTHOCTH,
HO HE HCKaXeHHE LBeTornepenaun. Hanpumep, moMuMo nmoTeMHeHus 6€710r0 [BeTa MpHu B3IJIsIe
cOOKy, OH TaKXe NpPUOOpEeTaeT CUIIbHBIM >KEITOBAaTO-KOPUYHEBBIH OTTEHOK. Takum obpazom,
M3MEHEHHUE 1[BETa MOXKET OBITh JJa)Ke 3aMETHEE, UeM I1a/IEHHE KOHTPACTHOCTH.

W, HakoHeln, B-TSATHIX, HPOU3BOJUTENN  YKa3blBalOT TOJIBKO BEPTUKAJIbHBIE U
TOPU30HTANIBHBIC YTIIBI 0030pa, B TO BPEMs KaK, OYEBUIHO, HA MOHUTOP MOXHO ITOCMOTPETH H,
CKa)keM, CIIpaBa CBepXy. YTJbl 0030pa IO BEPTHUKAIN U TOPU3OHTAIM (KOTOpBIE YKa3bIBAlOTCS B
cnenn(uKanusax) MaKCUMalbHBI, B TO BpeMs Kak "AuaroHaibHbIe" YIJIbI 0030pa CyIIECTBEHHO
MEHbIIIE.

3 SIpKOCTb M KOHTPACTHOCTb

[Ton spkocThIO MOHMMAeTcs SIPKOCTh Oenoro IBera (TO €cTh Ha MAaTpUIly I[OAAETCS
MaKCHMaJbHBI CUTHAJ) B LIEHTPE 3KPaHa, 0]l KOHTPACTHOCTbIO — OTHOILIEHUE YPOBHs O€10ro
[[BETA K YPOBHIO YEPHOTO, TAKXKE B LICHTPE IKPAHA.

W3mepeHus: mpou3BOJATCS IPOU3BOIUTEIIEM MAaTPUILIbl, @ HE MOHUTOPA, & IOTOMY JEJAl0TCs
Ha CIELUUAIbHOM CTEHJE, IJleé MaTpHlla IMOJKIYaeTcsl K MCTOYHUKY TECTOBOIO CHUrHaja, a
JamIbl MOJACBETKH IHUTAIOTCSI TOKOM ONPEEIIEHHON BeNMuuHBL. B peanbHOM e MOHMTOpE
N00aBIII€TCsl BIMSHUE €ro 3JIEKTPOHUKH, KOTOpas, BO-NEPBbIX, OTIMYHA OT JIaOOPATOPHOTO
reHepaTopa CHUTHAJIOB, BO-BTOPBIX, €LI€ M YIPaBISIETCS IO0Jb30BATENIEM, DPETYJIUPYIOLIUM
SPKOCTh, KOHTPACTHOCTb, LIBETOBYIO TEMIIEPAaTypy U Jpyrue napaMmerpbl, a NOTOMY peallbHble
napaMeTrpsl MOHHMTOpa OYE€Hb YacTO HE COOTBETCTBYIOT 3asBieHHbIM. Hampumep, eciu
JJIEKTPOHUKA MOHHUTOpa JaeT HeOOJbIIyH "NMOJACBETKY" 4YepHOro mgera (3TOT AedeKkT Ha
HEKOTOPBIX HEJAOPOTMX MOJEINAX JOCTaTOYHO PAacCHpOCTPAaHEH), TO pealbHasi KOHTPACTHOCTh
OKa@XeTCsl 3HAYMTEIbHO HUXKE 3asBJICHHON. B peanbHBIX yclnoBusX Taikke OyneT Urparb poiib
BHEIIHSS 3aCBETKAa MaTPHUIIbI.

SIpKOCTb 3aBHCHUT OT KOHKPETHBIX 33Ja4 M BHEIIHEro OCBEIEHHs — eClM il paboThl C
TEKCTOM SIPKOCTh 3KpaHa JIOJKHA COCTaBIATh nmpumepHo oT 70 go 130 ka/kB.M, TO IJs UTp U
npocMoTpa GUIIbMOB KOMGOPTHAS APKOCTh MOXKET J0XOAUTH 10 200 K/1/KB.M U J1aXKe BbIIIE.

4 1IBeronepenaua

[Tpon3BoauTeNnN OOBIYHO YKa3bIBAIOT JIUIIb OJHY LU(PY — KOJIUYECTBO LIBETOB, KOTOPOE
TpaaAuLMOHHO paBHsieTcss 16,2 wnu 16,7 mnH. Ho oueHb MHOruMe U3 BBIIYCKaeMbIX ceiuac
Matpull (a u3 "ObICTPBIX" MaTpHI] — BCE MOTOJOBHO) HE YMEIOT 0TOOpaxarh Oosee 262 Thics4
I[BETOB (YTO COOTBETCTBYET 18 OuTam, miu 1o 6 OUT Ha Kax/ablil U3 Tpex 0a30BBIX IIBETOB).

N300paxkenue Ha 18-0uTHOI MaTpulle 0e3 JOMOJHUTEIbHBIX MEP BBIIIIAIUT BECbMa IPYCTHO
— (paKkTUYECKH Takas MaTpUlla TOAUTCS TOJBKO JUIsl OPUCHON paboThI U (B HEKOTOPOU CTEIEHH)
it urp. Ilo 370l mpuuMHE MPOU3BOAUTENN MATPUI] PEAIU3yIOT B HUX Tak HasblBaeMblil FRC
(Frame Rate Control) — meToa 3MynsIMK HETOCTAIOIIUX LBETOB, MPH KOTOPOM I[BET MUKCEIS
MEHSIETCSl ¢ KaXIbIM KaapoM B HEOOJbIIUX Mpenenax. JlomycTHM, HaM HaJ0 BBIBECTH LIBET
RGB:{154; 154; 154}, xortopblii Marpuia (uU3MYECKH HE TMOJJIeP)KUBAET, OJHAKO OHa
noJyiepkuBaeT nBa cocennux neera — RGB:{152; 152; 152} u RGB:{156; 156; 156}. Ecnu
Tenepb MOOYEepeNHO (C 4YacTOTOM KaapoBOM pa3BepTKH) BBIBOAWTH 3TH JBa IBETa, TO, B
pesyabTare OJIM30CTM HX I[BETOB W MHEPUUOHHOCTH KaK 4YeJIOBEYEeCKOro riaza (He
BOCITPUHUMAIOIIETO Mepiianue Ha dactote 60 I'1r), Tak U camoil MaTpuIbl («CTIIaXXUBAIOIICH)
MOMEHT NEPEKIIOYCHHS LIBETOB) MBI Oy/1eM BUAETh HEKUI YCPEIHEHHBIN I[BET, TO €CTh HUCKOMBIN
RGB:{154; 154; 154}. MoryTt npumeHsThcsi U Oomnee cioxkHble MexaHusmbl FRC, Hampumep,
KOTJa HY)XHBIM 1BET (QOpPMUPYETCS HECKOJBKMMHU DPACHOJIOXKEHHBIMHU PSJIOM THKCEISIMH C
HEMHOro paziauyaromumucs 1BetamMu. COOTBETCTBEHHO, KadeCcTBO IIBETOINEpENayd TaKHX
MaTpHUll BO MHOT'OM omnpezensercs kauectBoM peannzanuu FRC.
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I{BeToBas Temmneparypa ornpeaesseT TOHAIbHOCTh N300paKEHHs Ha SKpaHe MOHUTOPA — YeM
HIDKE TeMIIepaTypa, TeM Teriee [BeTa (TaKOBO BOCTIPUATHE YeJIOBEKa — KakK OoJiee XOJIOIHBINA OH
BOCIIPUHMMAET CIEKTp H3JIy4YeHHs Teja, KOTOpOe Ha caMoM Jeine Ooisiee ropswuee).
HeoOxonuMocTh B HEM BO3HMKAET MOTOMY, YTO C TOYKU 3PEHUS YEJIOBEUECKOI'O IJla3a HET Kak
TaKOBOI'0 HEKOEr0 YHUBEPCAJIBHOIO 0esoro 1BeTa, KOTOPbIH Iu1a3 Bcerga Obl BOCIIPUHHUMAI Kak
Oeblii — B 3aBUCUMOCTH OT YCJIOBHMM TIJ1a3 MOJCTPAanBAETCs MOJ HEKOTOPbIM quanas3oH. 1o atoi
IIPUYMHE PEKOMEHYETCSl yCTaHABIMBATh HA SKPAHE MOHUTOPA Ty LIBETOBYIO TEMIIEPATYPY, IPU
KOTOPOH — MpHW JaHHOM BHEIIHEM OCBEIEHUH — Oeblii IBET Ha dKpaHe HE MMEET KaKUX-TO
JIOTIOJTHUTEIIbHBIX OTTEHKOB.

3aganus 1J151 NPAKTUYeCKOil padoThI

1. Cxemaruyno 3apucoBath ycTpoiicTBO KK MonuTOopa. CocTaBUTh TaOIMIy C YKa3aHUEM
OCHOBHBIX y3710B JKK MOHMTOpa U UX Ha3HAYCHUS.

C momolIIpI0 PUCYHKOB NOSCHUTH CcII0co0 nonyuenus nzoopaxenus Ha KK nucruiee.
CocraBuTh TabnuIty ¢ ykazanuem mapamerpoB JKK nucruieeB, nx 3HAUYCHHIA.

Haiitn B cetu Mutepuer undopmanuio no XK monuropam. Beibpats 1Ba MoHHTOpA
(camblif JOPOTOM M HETOPOTOi), CPABHUTH UX XapPaKTEPUCTUKH (MIOANMUCATH HAa3HAUYCHHE
XapaKTEPUCTHK)

o

KonTposbHbie BONpochl

1. Yro takoe TFT? Kakyto ¢GyHKIIUIO OH BBHITIOTHSET?

2. byner mu cBeruthes XK sueiika npu monavye Ha Hee HanpspkeHusa? Ilpu oTcyTcTBHM
HanpsokeHus? [lpu HeGoIbIIOM 3HAYEHUN HANPSHKEHUS ?

Kak usmepsiercs Bpems OTKJIMKA? 3a CYET Yero MOSIBIIIETCS Takas XapaKTepucTHKa?

B yem 3aknrogaercs MeTO AIMYJISLUU HEOCTAIOIINX [IBETOB?

Hw
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IIpakTuyeckas padora Ne6

Tema: N3ydeHue yCTPOMCTBA H XapaKTEPHCTHK BHIEOKAPT

Ileny: W3y4nTh KOHCTPYKIMIO M HAa3HAYEHHUEC OCHOBHBIX Y3JIOB BHUJICOKAPTHI, U3YUYHTh
OCHOBHBIE XapaKTEPUCTUKH BUICOKAPT

Ooopyoosanue:. 11K

Ilpocpammnoe obecneuenue: MS Windows XP, odpuchbiii maker MS Office

Kpatkue Teoperudeckne u yueOHO-MeTOAMYECKHE MATePHAJIbI 110 TeMe
NMPaKTHYeCKOH padoThI

I'padmueckas mnara (rpaduueckas KapTa, BHAEOKapTa, BHAE0AJANTEp) — YCTPOHCTBO,
npeoOpasyroliee M300paKeHHe, HaXOAsIIeecs B MaMATH KOMIIBIOTEpa, B BHUICOCHUTHAN IS
MOHUTOpA.

CoBpemenHas rpaduyueckas miaTa COCTOUT U3 CIEAYIOMINX YacTeH:

1. I'padmueckuii npoueccop (Graphic Processor Unit — rpaduyeckoe mnporeccopHoe
YCTPOMCTBO) — 3aHUMAeTCs pacyéTaMHu BBIBOJUMOTO H300pa)K€HHUS, OCBOOOXKIash OT ATOU
0053aHHOCTH LEHTPAIBHBIA TPOLIECCOP, TPOM3BOAUT PACUETHI sl 00pabOTKM KOMaH[
TpéxMepHON rpaduku. SBisercs OCHOBOM rpaduueckoil miaaTel, UMEHHO OT HEro 3aBUCAT
OBICTPOJICIICTBHE M BO3MOXXHOCTH BCETO YCTPOHCTBA. OTIMYUTEIBHBIMH OCOOCHHOCTSIMH OT
HITY sBastoTcs: apXUTEKTypa, MAaKCUMaJlbHO HAIlCJICHHAs HA YBEJIMYEHHE CKOPOCTHU pacyeTa
TEKCTYP U CIIOKHBIX TpapuuecKrx 00bEKTOB; OrpaHHYEHHBIN HA0OP KOMaH]I.

2. BuneoxkoHntpoiuiep — oTBevaeT 3a GopMUpOBaHUE U300paKEeHUS B BUACONAMSITH, JaET
komangasl LIAIl Ha ¢opmupoBaHMEe CHTHAJIOB Pa3BEPTKH JJISI MOHUTOPA W OCYIIECTBIISET
00paboTKy 3aIpOCOB LIEHTPAIBLHOTO MPOIIECcCcopa.

3. BupeomaMsATe — BBINOJNHSET pPOJb KagpoBoro Oydepa, B KOTOPOM XPAaHUTCS
n300paxkeHre, TIeHepUpyeMoe M TIOCTOSHHO H3MEHseMoe TrpapuueckuM MpPOIECCOPOM U
BBIBOJIMMOE HA 3KpaH MOHUTOpPA. B BuaeonamMsaTH XpaHATCs TaKXKe POMEKYTOUHbIE HEBUIUMbIE
Ha 3KpaHe 3JIEMEHThI H300pakeHus U Apyrue naHHble. [loMuMo BueonamsTH, Haxoaduielcs Ha
BUJICOKApTE, COBPEMEHHbIE IpauyecKue IMpoleccopbl OOBIYHO HCIOJIB3YIOT B CBOEH pabote
4acTh OOIIEH CUCTEMHOM MaMATH KOMIIbIOTEpA.

4. Tudpo-ananorossiii mpeodpasosarens (LIAIT, RAMDAC — Random Access Memory
Digital-to-Analog Converter) — cnyxuT s mpeoOpa3oBaHus HW300pakeHHsI, (HOPMHPYEMOTO
BHUJICOKOHTPOJUIEPOM, B YPOBHU MHTEHCHUBHOCTH LIBETA, II0JIaBAEMbIE HA aHAJIOTOBBI MOHHTODP.
Bo3MmoXxHBIM Iuana3oH 1BETHOCTH HM300paKeHUs OIpeleisieTcs TOJNbKO MapaMeTpaMu
RAMDAC. Yame Bcero RAMDAC umeer 4yeTblpe OCHOBHBIX 0JI0Ka — TpHU LU(POAHATIOTOBBIX
npeoOpa3oBaressi, 0 OJJHOMY Ha Ka)Ibli IIBETOBOM KaHa (KpacHbIH, 3en€HbIN, cunnii, RGB), u
SRAM pi1s1 XpaHEHUs NaHHBIX O raMMa-KOPPEKIUH.

5. Buneo-I13Y (Video ROM) — mocTossHHOE 3allOMHHAIOIIEE YCTPOMCTBO, B KOTOPOE
3anucanbl Buaeo-BIOS, skpannbie mipudThl, cayxe6Hble Tabnuubl u T.10. [13Y He ucnonsiyercs
BUJICOKOHTPOJUIEPOM HAIPSIMyI0 — K HEMYy oOOpalaercss TOJIBKO ILEHTPabHBIM IMpoleccop.
Xpansmuiics B 113V Bumeo-BIOS obecnieunBaer MHHMLIMATH3AIUI0 U PabOTy BHACOKAPTHI O
3arpy3Kud OCHOBHOM ONEpPallMOHHON CHCTEMBI, a TAaKXKE COAEPKUT CUCTEMHbIE JaHHbIE, KOTOpbIE
MOTYT YHTaThCA U HHTEPIIPETUPOBATHCS BUCOpaiiBepoM B Ipoliecce paboThl.

6. Cucrema OxJIax/J€HUs — TNpeAHAa3HAuYeHa JAJIsl COXpaHEHUs! TeMIIepaTypHOro pekruMa
BUJIEOTIPOLIECCOPA M BUAECONIAMSATH B IOy CTUMBIX IIPEJEIIax.

[IpaBuibHasg U nonHOQyHKIMOHAIbHAs paboTa COBPEMEHHOTO rpaduueckoro ajgantepa
oOecrieynBaeTcsi ¢ MOMOLIbIO BUJEOApaiiBepa — CHENMAIBHOIO MPOrpaMMHOTO OOeCTeyeHHUs,
MOCTaBIISIEMOr0  MPOM3BOAUTEIEM BHJIEOKAapThl M 3arpy’kaeMoro B IIpoliecce 3amycka
OIepallMOHHOM cucTteMbl. BuneoapaiiBep BeIonHAET GYHKIUK HUHTepdeiica MeXIy CUCTEMO ¢
3allyleHHBIMA B HEW TPWIOKEHUSMH W BHUAeoamanTepoM. Tak ke kak u Buaeo-BIOS,
BUJICO/IpaiiBep OpraHu3yeT U MPOrpaMMHO KOHTPOJIUpPYeT paboTy BceX yacTed BHIeoaaanTepa
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yepe3 CHEelUalbHbIE PETUCTPhl YHPABICHMSA, JOCTYN K KOTOPBIM IPOUCXOAUT Yepe3
COOTBETCTBYIOIIYIO LIHHY.

B cocraB coBpemeHHOro rpapu4eckoro mpoueccopa BXOAAT JBa rpaduyeckux
yckopuTens (akceneparopa): 2D-akceneparop u 3D-akceneparop.

2D-akceneparop mnpeaHazHaueH i 0OpaOOTKH NBYXMEPHBIX TrpadUyECKUX JIaHHBIX,
peanu3yer amnmapatHOoe YCKOpeHHe TakuX (YHKUMH, Kak MPOPUCOBKA TpaPuuecKux
IPUMUTHBOB, MEPEHOC OJIOKOB M300pa)KeHMsl, MaclITaOMpoBaHUE, paboTa C OKHAMH, MBIIIbIO,
npeoOpa3oBaHUE IBETOBOTO MPOCTPAHCTBA.

3D-akcenepaTop mnpenHa3HauyeH A OOecledeHUss BO3MOXHOCTM BHJIETh Ha DSKpaHe
IPOCKIMIO BUPTYAJILHOTO JTUHAMHYECKOTO TPEXMEpHOro 00bekTa. Takoil 00beKT HEOOXOIMMO
CKOHCTPYUPOBaTh, CMOJIEIUPOBATh €ro 00bEMHOE M300pakeHue, T.€. 337aTh MaTEMAaTUYECKYIO
MOJIeNIb 00BEKTa B TPEXMEPHON CUCTEME KOOPAMHAT, AHATUTUYECKH PACCUUTATh BCEBO3MOKHBIE
3pUTEIbHbIE Y3PPEKTH! (Yroa HaJeHus CBeTa, TEHU U T.I1.), a 3aT€M CIIPOELIMPOBATh TPEXMEPHBIN
00BEKT Ha IJIOCKUH 3KPaH.

ITporpammubiM uHTEepdeiicom mia 3D-akceneparopoB City>KUT MHTEp(ENHC MPUKIaTHOIO
nporpammupoBanus  (Application  Program  Interface — APIl), KoTOpblii  3aHUMaeT
IPOMEKYTOUHOE IOJOKEHHE MEXIY BBICOKOYPOBHEBBIMHU IPHUKIAJHBIMU IpOrpaMMaMu U
HU3KOYPOBHEBBIMU KOMaHAaMu pa3inndHbix 3D-akceneparopoB m obecrieunBaeT 3G(GeKTUBHOES
npeoOpa3oBaHue 3a1pocoB MPUKIIATHON IPOTPaMMBI B ONTUMU3UPOBAHHYIO
MIOCJIEIOBATEIFHOCTh HU3KOYPOBHEBBIX KoMaHa. CymiecTByeT Heckoibko tmiatgopm AP,
OTJIMYAIOIIMXCS 00JaCTIMHU pUMEHeHus1, Harpumep, DirectX, OpenGL.

K xapakTepucTukam BUICOKAPTHI OTHOCSTCS CIEAYIOIIHE:

- YaCTOTHI AJpa U NMaMATH — U3MepsitoTces B MI'1, uem Gosnblie, TeM ObICTpee BUAEOKapTa
OyneT oOpabaTeiBaTh HHPOPMAITHUIO;

- KOJMYECTBO BHUJAEONAMATH — BCTPOCHHAs OlEepaTHBHAas NaMsiITh Ha CaMOM Iuiare,
3HAUCHUE TOKA3BIBACT, KAKOH 00hEM HHPOPMAIH MOKET XPaHUTh Tpadudeckas 1iaTa;

- IIMPUHA IIMHBI MaMATH — KOJMYECTBO OMUT MHGpOpMalMH, IeperaBaeMod 3a TakT.
Baxxnslil mapaMeTp B IPOU3BOAUTEIBHOCTH KapThl;

- TEKCTypHasi M IHUKCEJbHasi CKOPOCTh 3alOJIHEHUS — HU3MepsSeTcs B MIIH. MUKCceNel B
CEKYH/Ty, TIOKa3bIBaeT KOJIWYECTBO BHIBOJTUMON B HH(POPMAIIUH B €AHMHUILY BPEMEHHU;

- BBIXOJbI KapThl — pazbéM VGA (15-konTakTHbIM D-Sub) /1 aHanoroBoro MoHHUTOpA,
BbIxoJ DVI-1 unn HDMI 15 undpoBbIX MOHUTOPOB, KOMITO3UTHBIN S-Video BUEOBBIXO],

AR RN AN Tt
ATTIITTNTT ~~§_—- m
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Pucynok 1 —“Pa3’beMBI S-Video, DVI, VGA, HDMI

- uHTep(deic BUIEOKApPTHI, C MOMOIIBIO KOTOPOTO OHA MOJKIIKYAETCS] K MAaTEPUHCKOM
wiate [IK. VYcrapeBmmm cuumtaercs wunHTepdeiic AGP. Bce coBpeMeHHBIE BHICOKApPTHI
UCTIONB3YIOT JJIs moakitoueHus unrepdeiic PCl-Express.

3agaHus A8 NPAKTHYECKOH padoThI

=

CocTtaBuTh TaONIHUIy C YKa3aHUEM OCHOBHBIX YacTel BUACOKAPTHI U UX (QYHKIIUH.

2. COCTaBHTH CIHCOK XapaKTePHCTUK, HEOOXOMUMBIX Ui BbIOOpa BHUAEOKapThL. Illopsimox
XapaKTEpUCTHK JIOJDKEH COOTBETCTBOBAaTh MX B@KHOCTH JUIsl IOJIb30BATENsl. YKas3aTb
JKeJlaeMble 3HaU€HUs XapaKTePUCTHUK.

3. Haiitu B cerm MHrepHer mHpopmanuio mo BHIeoKapTaM. BbpiOpaTh 1Be BUACOKApTHl U

OIMKCATh UX XapPAKTEPUCTUKU
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SouhkwdE

KoHTpoJibHBbIE BONIPOCHI

Kakue BuseokapTsl ObIBAIOT 110 TUITY?

Jist uero HeoOX0IUM IpaiiBep BUIACOKAPTHI?

KakoBo HazHnauenue DirectX?

Uepes kakoil pa3beM MOXKHO MOAKIIOUNTH K Bujeokapre JKK-monurop?
Urto Takoe menaepsi?

[Tepeuncnure TUIBI NOIKIIOYEHUS BUACOKAPT.
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IIpakTHyeckasi pa6ora Ne/

Tema: PaGoTa ¢ nporpaMMHBIM o0ecriedeHueM 3alHCH U BOCIIPOU3BeIeHUS 3BYKOBBIX
(daiision

Ilenb: O03HAKOMUTBHCS U TOJYYUTh HABBIKM pabOTBI CO  CICHHATU3UPOBAHHBIMU
NPOrPaMMHBIMH UM TEXHHYECKUMH CPEICTBAMH  MOJyYEHHs] OIU(PPOBAHHONH 3BYKOBOIA
uHpOpMaLnH.

Ooopyoosanue:. 11K

Ilpocpammnoe obecneuenue: MS Windows XP, odpuchbiii maker MS Office

Kpartkue Teopernueckne u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NMPaKTHYEeCKOH padoThI
1. KonmpoBanue ayanoundopmanuu

Tak kak KommblOTep pabOTaeT C 4YMCIaMM, 3BYKM W My3bIKa JIOJDKHBI OBITh
IIPEJICTaBJIEHBl B YUCIOBOM BHJIE, WIM, KaK IPUHATO TOBOPUTH, 3aKOJUpoBaHbl. [Ipon3BoapHas
ayauouHpopManys Mpu KOAUPOBAHUU 3aHMMAET MHOI'O MECTa, HMOITOMY 4YacTO HCIOJIB3YIOT
cKaTele ayanogopmarel. My3bIka 3aHUMAeT MEHBIIIE MECTa, TaK KaK XOpoIo (GopMau3yercs —
€€ MOXHO 3aIMCcaTh C IIOMOILBIO HOT.

3ByK TmpeiacTaBiseT Cco0Oi  BOJHY, PpacHpOCTPaHSIONIyIOCS B aTMmocdepe, U
BOCIIPUHUMAEMYI0 YEJIOBEKOM C IIOMOIIBIO OpPraHoB cilyXa. ['pOMKOCTB 3ByKa — 3TO €ro
Kaxymasicsi cwia. M3Mepsiercst rpoMkocTs B aenubenax (nb). 'poMkocTs 00BIMHOTO pasroBopa
okosio 50 nb, mym Ha ynune vacro npeseimaet 70 n1b, a rPOMKOCTB B3JIETAIOLIETO CaMOJIETa
coctassieT 120 nb. ITopor 4yBCTBUTEIBLHOCTH Y€TOBEYECKOTO yXa okoo 20 nb.

XapakTepus3yercsi 3ByKOBas BOJIHA M3MEHEHHUEM BO BPEMEHM YacTOThl U aMIUIUTYJbI
curHana. ['paduueckn 3ByKOBas BOJHA OINUCHIBACTCS KPUBOHM, 3aJarolieil 3aBUCUMOCTH
aMIUTUTYbl OT BpeMeHH. YacToTa OCHOBHBIX KoJieOaHUIl onpezenseT BbICOTY 3Byka. Ho 3Byku
OJIHOM 4aCTOThl MOTYT UMETh Pa3HbIi TEMOP.

Uro0Obl 3aKoAMpOBAaTh 3BYK, HEOOXOAWMO U3MEPATh AaMIUIMTYIy CHUTHala depes
OIpeZICIIEHHBIE IPOMEXKYTKHA BpeMeHH. Ha KaX10M BPEMEHHOM OTpE3KE ONPENENIAETCs CPEa A
ammuMtyaa curHana. ['padpuueckn Takoe mpeoOpa3oBaHHWE OMNMCHIBAETCS MHOKECTBOM
CTOJIOMKOB.

[Ipy BOCCTaHOBIEHHM HCXOJHOM KpUBOM ee BUA OyleT ucKaxkeH. VckaxkeHus Tem
Oonblie, yem OoJbllle MIMPUHA CTOJOWMKOB, TO €CTh YEM pEXe OIpenenseTcss TeKylas
aMIUIMTyAa. YeM NMpoMEeKyTKH BPEMEHHU MEHbIIE, TeM BbIlIE OyJIeT KaueCTBO 3aKOJINPOBAHHOTO
3ByKa. YacTora, C KOTOpPOHM OIpeNeiseTcss aMmIUINTyla CHUTHajla, Ha3bIBA€TCS 4YacTOTOU
JTUCKPETU3AIIH.

AMIUIUTYIa CUTHAJIA, OTIpe/ieIeHHasl B KaXKAbli MOMEHT BPEMEHH, TaKkXkKe JJOJKHA ObITh
IpeJICTaBIeHa B YMCIOBOM BHJIe. B mpocreiiiem cirydae MOXHO MCIIOJIb30BaTh OJUH OUT — €CTh
3BYK WM ero HeT. Ho Ha mpakTHke Takoe KOAWPOBAHHWE HE MMEET CMbIcia. MUHUMaIBHO AJIs
KOJMPOBaHUS aMIUIUTY/Ibl CUTHAIAa OTBOJAATCS BOCEMb OUT — OAMH OalT, 4TO O3BOJIET ONMHUCAThH
JIBECTH IIATBIECAT IIECTh YPOBHEW TpoMKocTh. KauecTBO 3Byka NpH 3TOM IOJIydaeTcsi HE
CJIMIIKOM BbIcOKoe. Eciii 1 yacToTa AMCKpETU3aluy HEBEJINKA, TO IPU BOCIPOU3BEIEHUU Oy IyT
IIPUCYTCTBOBATh CHJIBHBIE HCKAKEHUSA. 3HAUUTENBHO JIydllee KAauyecTBO IIOJYy4YaeTcsl IpHU
MCIIOJIb30BaHUU JBYX OailT, 4TO MO3BOJISET 3a/1aTh Oojiee MIECTUACCITH MSATH ThICAY Pa3HBIX
3HaYeHUH aMIUUTYyIbl. B OonbIIMHCTBE cilydaeB ABYX OalT OCTaTOYHO Ui MOJYYSHHS
BBICOKOKAUECTBEHHOW 3amUCH 3BYyKa, XOTS WMHOrJa NpUMEHsIoT 24 Outa — Tpu Oaifra mns
KOJAUPOBAHUS aMIUIUTY/Ibl CUTHAJIA.

Jl1st KogupoBaHUs 3BYKOB CJIETyeT UCIIOJIb30BaTh YaCTOTY BJIBOE OOJIBIIYIO, UEM YacTOTa
Koaupyemoro 3Byka. OObsICHEHHE 3TOMY JOBOJIBHO MPOCTOE. 3BYKOBasi BOJIHA COCTOUT U3 JIBYX
MOJTYTIEPUO/IOB: TIOJIOKUTEIBHOTO M OTpULiaTenbHoro. IlosTomy ans ee UMUTaMM HEOOXOAUMO
UMeTh XOTs Obl 1O OJHOM BBIOOPKE HA KaKJOM M3 MOJYyHepuoaoB. Tak Kak dYenoBeK
BOCIIPUHUMAET 3BYKM B nuanazoHe dvactor oT 20 mo 20000 I'm, To s KadyeCTBEHHOIO
KOJIMPOBaHUS HEOOXOAUMO HCIOJIB30BaTh YacTOTy BJBoe Oonbiryto, ueM 20000, To ects 40000
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['u. Torma coxpaHeHHBIE BBIOOPKH MO3BOJISIT BOCIHPOM3BOJIUTH 3BYKOBYIO BOJIHY BHYTpPHU
JIUarna3oHa, BOCIPUHUMAEMOTrO YelIOBEUYeCKHM yXoM. [[si KaueCTBEHHOTO0 KOJUPOBaHUS 3BYKa
MPUHITO UMETh HEKOTOPBIH 3arac, H03TOMY MPH LHU(PPOBOI 3ByKO3aIUCH HCIIOIb3YEeTCS YaCTOTa
muckperuzauu 44100 I'n u 48000 I'u. 31O 03HAYaeT, YTO 3a KAXKAYIO CEKYHIY 3BYKO3aIIUCU B
nudpoBom Buae 3amuckiBaetcs Oosee 44000 eawHUI WHGOPMAIHMH, ITOCIEIOBATEILHOCTh
KOTOPBIX MOJIETTUPYET 3BYK JUIUTEIBHOCTBIO B OJJHY CEKYH]IY.

Jns Toro 4ToOBI 3amMcaTh CTEPEO3BYK, CIEAYET OJHOBPEMEHHO KOIUPOBATh JBa
HE3aBHCHUMBIX KaHala 3BykKa. [Ipum 3TOM dYTOOBI MONYYUTH XOpOIIEe KAadeCTBO, HYKHO
WCITOJIB30BaTh J[Ba OaiiTa I KOAMPOBAHUS U YacToTy auckperusaruu 44100 ['m s kaxaoro
u3 KaHaioB. VIMEHHO Tak KOAMpYETCs 3BYK Ha KOMIAkT-auckax. [Ipm 3ToM ogHa MuHYyTa
3aKOIMPOBAHHOIO 3BYyKa 3akimMeT 6osiee 10 MO.

B HEKOTOpBIX Ciydasx MOXHO OOOWTHCH 0oJiee HU3KHUM KadeCTBOM, CPaBHUMBIM C
KayecTBOM 3amucu AukTodoHa. g TOro 4roObl 3aKOAMPOBATH TOJIOC, HE MPEIbsBISA
MOBBIIIICHHBIX TPEOOBaHWI K Ka4yecTBY 3BYYaHHS, MOXHO HCIOJIB30BaTh OJMH OaWT mpu
KOAUPOBAaHUM M OIMH MOHO(QOHHYECKMH KaHal. YacToTy IUCKpPETU3allMH TaKKe MOKHO
MOHU3UTh. YTOOBI pa3duparh OTACIbHBIC CIOBA U MOHUMATh MX CMBICH, JOCTATOYHO YacCTOTHI
auckpernzauu 8000 I'u. C Takumu mapaMeTrpaMud MUHYTa 3aKOAMPOBAHHOIO 3BYKa 3aliMET
meHee 480 K6.

Jlns TOBBINIEHHS KauyecTBa KOAMPOBAHUS UCIHOJB3YIOT 0Oojiee BBICOKHE YaCTOTHI
nuckperusanuy, 10 96000 ['1, ogqHako Takoe KauecTBO TPeOyeTCs UCKITIOYUTENBHO MPpU padboTe B
pohecCHOHANBHBIX 3BYKO3aIKCHIBAIOIINX CTYIHIX.

CoBpeMeHHbIE KOMITBIOTEPHI YacTO UCIOJIB3YIOTCSA MPHU CO3JAAaHUU M BOCHPOU3BEACHUHU
MY3bIKH. My3bIKalbHOE MPOU3BEICHINE MOXKHO 3aKOJUPOBATh KaK Jt000i Apyroi 3ByK, OJTHAKO
9TO 3aliMeT MHOTO Mecta. Kpome TOro, BO3SHUKHYT TPYIOHOCTH IPH H3MECHECHHUU TMapTUN
OTJIeIbHBIX UHCTPYMEHTOB. [Ipoiie ykazath HHCTPYMEHT U 3aJaTh, KAKyI0 HOTY U KaK JIOJTO OH
JOJDKeH Wrparh. JlJIs BOCHPOM3BEICHUS MY3BIKH KOMITBIOTEp CHHTE3HPYET pa3zHOOOpa3HbIC
3BYKH, KOTOPBIE U3/1al0T MY3bIKAJIbHBIE HHCTPYMEHTHI.

B xommbproTepHOW  My3bIKE ~ ucmosib3yercs  abOpeBmarypa  MIDI,  kortopas
pacundpossiBaetcs kak Musical Instrument Digital Interface (LudpoBoit unTepdeiic
MY3BbIKQIBHBIX HHCTPYMEHTOB). MIMeeTcsi CTaHIapT, ONMUCHIBAIOIINN OCHOBHBIC HCIIOIB3yEeMbIE
urctpymenTsl, — GM (General MIDI — exunsiit MIDI). B cranmapte omucaHbl MATHAANATH
TPy MEJIOAHYECKUX MHCTPYMEHTOB W OJIHA TPYINA YAAPHBIX UHCTPYMEHTOB. MeltoanuecKuit
HAaO0Op COCTOMT W3 THUAHUHO, OPraHOB, TUTAp, CTPYHHBIX, AYXOBBIX M TOMY TMOJOOHBIX
WHCTPYMEHTOB. 3a BCEMHU HHCTPYMEHTAMU 3aKPEIUICHbl HOMEpa, HalpuMep, HyJIEBOH HOMeEp
uMeeT akyctudeckuii posuib. Kpome GM wucnonesyrorest cranmaptel GS (General Synth —
enunbiii cunaTe3), XG (Extended General — emunsbiii pacmmpennsiii), GM2 (General MIDI 2).
Bce atu crangaptel He 3aMeHsIOT coboit GM, a nuIb TOMOTHSIOT €r0 HOBBIMH MHCTPYMEHTAMU
U JIONIOJTHUTEIILHBIMY ITapaMeTpaMu 3BYJIaHHUS.

HecmoTps Ha TO, YTO MHCTPYMEHTHI M TeMOpBI cTangapTu3upoBansl B GM, a MIDI-daiin
COJICPXKUT TOJBKO HOMEpa HHCTPYMEHTOB M TeMOpoB, ATOT (haill mo-pasHOMy Oyaer
BOCTIPOM3BOJMNTHCS Ha Pa3HBIX 3BYKOBBIX KapTaX. DTO OOBSICHSIETCS HECKOIbKHUMH MPUYUHAMHU.
Tak, B cTaHmapTe OMUCaHBl TOJHKO Ha3BaHWUSI WHCTPYMEHTOB M TeMOpoB. Takwe mapameTpsl
3ByKa, KaK TPOMKOCTh, OKpacka W JIpyrHe HE OMpeeNieHbl U BBHIOMPAIOTCS MPOU3BOIUTEISIMU
3BYKOBBIX KapT MMPOU3BOJIHHO.

Kpome Toro, Ha KayecTBO BOCIPOM3BEICHUS 3BYKa CHJIBHO CKa3bIBAa€TCS METO],
KOTOPBIM 3TOT 3BYK BOCHPOHM3BOAUTCA. [IpMMEHSIOT JBa OCHOBHBIX METOJA CHHTE3a 3BYKOB.
Bonee mpocrtoit mMeTon Ha3biBaeTcss 4acTOTHBIM cuHTE30M (FM-cunTe3). s KakIoil HOTHI
Ka)XJIOTO MHCTPYMEHTA OIpeiesieHa YacTOTa U aMIUTUTY A 3BYKa, U 3BYKOBas TjlaTa KOMIBIOTEpa
CUHTE3upyeT 3ByK. OJHAKO TPH ITOM CHHTE3MPOBAHHBIE 3BYKH IMOJYYAIOTCS HE CIHUIIKOM
MOXOXKMMH Ha 3ByYaHHWE pEaTbHBIX HMHCTPYMEHTOB. B COBpPEMEHHBIX 3BYKOBBIX IIIaTax
YaCTOTHBIN CUHTE3 HE UCIIOJIb3YETCSl.
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3HAaYMTEIBHO JydYIllee KayeCTBO 3By4aHHs Hal0T BosHOBBIC TaOmuiel (Wave Table). B
TabJIMIIe 3alMCaHbl 3aKOAMPOBAHHBIC 3BYKH PealbHbIX HHCTPYMEHTOB. [Ipu 3TOM Hcmonb3yercs
METOJi KOAMPOBAHUS aMIUIMTYbl 3BYKOBOI'O CHUTHAJIa Y€pe3 KOPOTKUE MPOMEXYTKH BPEMEHH.
Hanpumep, ecnu TpebyeTcs BOCIPOM3BECTH yIap MO TapesKe, 3BYKOBas IUIaTa MPOHUTPHIBACT
HeOOoJIbIION (parMeHT, 3allMCAHHBIA B ONpPEeIeHHOM MecTe Tabauibl. dparMeHTsl Ha3bIBAIOT
comiuiamu (samples). THCTpyMEHTBI ¢ MaJlol JTUTEIbHOCTHIO 3BYYaHUsI OOBIYHO 3aIIHChIBAIOTCSI
HOJIHOCTBIO, a JJISl OCTAJIbHBIX MOXKET 3alMChIBAThCA JIMILIb HAYallo, KOHEll 3ByKa U HeOOJbIlas
CpeIHss 4acTh, KOTOpas 3aTEM IPOUIPHIBACTCA B LIMKJIE B TEUEHHWE HYXKHOI'O BpeMeHHU. Takoe
KOJIMPOBaHUE  00ECHEeUMBACT IMPECNIbHYI0  PEATUCTUYHOCTh  3BYYaHHMsA  KIACCHUYECKHUX
UHCTPYMEHTOB U IMPOCTOTY MONy4eHHUs 3ByKa. OIHAKO BOJHOBBIE TAOJMIBI MOTYT 3aHMMATh
MHOI'0O MECTa B ITaMATH.

Tak kak My3bIKa, MIPEJICTaBICHHAs B HU(PPOBOM BHJE, HE TpeOyeT mpeoOpa3oBaHuil, K
KOMIIBIOTEPY HAIPSIMYIO0 MOXKHO MOJKIIOYHUTH LU(POBbIE CHUHTe3aTopbl. HaurpsiBas menonuro
Ha CHHTE3aToOpe, B KOMIIBIOTEDP BBOAMUTCSA IOCIEIOBATEIBHOCTh HOT. Takke CHHTE3aTOpbI
HO3BOJISIIOT MPOUIPHIBATh KOMIIO3MILIMHM, CO3/IaHHBIE Ha KOMIIBIOTEpE. 3arpy3uB B CHHTE3aTOp
COMIUIBI U3 BOJIHOBOM TaOJMIIbl, MOXHO W3BJIEKaThb CaMble HEOOBIYHBbIE 3BYKHM NpPU HAKATUU
KJIABHILI.

B nocnennee BpeMmsi cTajgo MOJHBIM Kapaoke, U B KOMIBIOTEPE CTall KOAMPOBATbH
My3bIKy BMecTe ¢ TekcToM. PakTuuecku kapaoke sisercss BapuantoM MIDI. My3bika
3aKO/IMPOBaHAa OOBIYHBIM CIOCOOOM, HO JIONOJIHUTEIBHO J0OAaBJIEH TEKCT, 3aMEHMBILUMN
OIKCaHKUE OJTHOTO U3 UHCTPYMEHTOB.

XoTs yactoTa JUCKpPETH3alud IpU  KOJUPOBAHUU 3BYKOBOIO CHUTHaja IIO
KOMIIBIOTEPHBIM MEpKaM HE€ O4Y€Hb BeEJUMKa, OOBEM IMOJYUYUBIIUXCS LUGPPOBBIX JaHHBIX
J0CTaTOYHO OoJbiIoN. UTOOB! YMEHBIINTH 00BEM, 3aHMMAEMbIil LHU(PPOBBIMU ayJUOJIaHHBIMU,
MPUMEHSIOT pas3IMYHbIe METOABl CKaThs HWHQpOpManuu, B dYacTHOCTH anroputvmel MPEG.
Hanpumep, npumenenune cxatus no anroputmy MPEG-1 Layer 3 (MP3) nmo3BosnisieT yMEHBIIUTD
0o0beM JaHHBIX 0o0Jiee YeM B JECSTh pa3, IPU COXpAHEHHU KadecTBa 3ByKa, Oim3koro k audio-
CD. Hapsiny ¢ MP3 npumensiercst ¢popmar cxarusi mo cranaapry WMA (Windows Media
Audio), noaep>xuBaeMblii HOCISTHUME BEPCUAMHE OllepanuoHHbIX crcteM Windows.

B o6oux cranmaprax HCHOIb3YETCSI METOJ CXKATHS MO MCUXO0AKyCTHUECKOH MOJENH, TO
€CTh M3 UCXOJHOTO 3BYKOBOI'O CUTHaJA yJanseTcss HHpopMalus, Majio3aMeTHas Ha CiIyX, 1ocie
Yero CHUrHaj CKHUMaeTcsi OOBIYHBIMM METOAAMM, KOTOpbIE pEeaJn30BaHbl B IPOrpaMMax—
apxuBaropax. IIpu Takom MeTojie KOAMPOBAHUS HEM30EKHO MCKAKEHUE MCXOJHOIO CHTHala, a
3HauUUT — MoTeps KauecTBa. CTeneHb MOTEpPH KauyecTBa MOXKHO PEryJUpOBaTh, OJHAKO MpHU
YBEJIMYEHUU KauecTBa HEM30eKHO pacTeT o0beM HHpopmanuu. OCHOBHBIM HapaMeTpOM,
XapaKTEepU3YIOUIMM KayecTBO 3aIHCH, SIBISIETCS CKOPOCTh MOTOKA JaHHBIX, MOCTYHAOMIMX IS
JekomupoBanusi. YacTo 3TOT mapaMeTp HasbiBaroT Outpeiitom (bitrate — vacrora 6uTOB).

butpeilt uzmepsieTcst B KWIOOUTAaX B CEKyHy U MOXKeT cocTaBisaTh 10 320 Koéut/c. B
OOJBIIMHCTBE ClyyaeB BHOJIHE XBataeT 192 mwnm gaxe 128 Outpeiir. butpeit Huxe 48 Kour/c
CYLIECTBEHHO YXYAIIUT KayecTBO M €ro He CleAyeT NPUMEHSATH ISl 3amucu My3bIKd. s
3alMCU PEYM MOXHO HCMOJIb30BaTh MEHbIIUK OMTpeiT. KadecTBeHHYI0 TUKTO(POHHYIO 3alHCh
MO>KHO MOJY4YHUTh NpU OuTpeiite papHoM 8 Kout/c.

Hckaxenuss npu koaupoBanuu B ¢opmarax MP3 u WMA Bo MHOroMm 3aBHCAT OT
xapakTepa My3blkd. CumpoHnYecKass My3bIKa TpeOyeT OoJbliero OUTpenTa, a TaHIeBaTbHAS —
MeHblero. Hanbosee monyssipHeIM OUTPEHTOM MPU KOAUPOBAHUHM MY3bIKAJIBHBIX KOMIO3UIIUH
cuntaetcs outpeit 128 Kour/c, naronuii xopoliee Ka4eCTBO 3aMUCH W TMO3BOJISIONINI CKUMATh
UCXOJIHYIO0 HH(popMaIHio 6ojiee YeM B IeCATh pas.

Jlns xpaHeHHs] TPOU3BOJIBHBIX 3BYKOBBIX JIAaHHBIX Yallleé BCETO HCHOJIb3YIOTCS (Daifiibl
dopmara wav. B aTtom (opmaTe MOXKET XpaHUTHCS MOHO- MJIM CTEPEO3BYK, 3aKOAMPOBAHHBIN
OJIHMM WJIM JBYMsI OaliTaMH M C pa3IuYHOM YacTOTOM muckperusanuu. Daiel 3TOoro ¢popmara
MOTYT OBITH CXAaThl pa3HBIMH CIIOCOOAMHU JJISi JTOCTMIKEHHS MEHBIIEro pasmepa, a MOTYT
OCTaBaThCs M HEC)KATHIMHU. My3bIKaJIbHbIC (aiiiibl UCTIONB3YIOT popmar Mid, Tak Kak nuppoBoi
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My3bIKaJIbHBII HHTEp(EHc M crnocold KOAMPOBAaHUS MY3bIKAIbHOM HMH(OpMAlMM Ha3bIBACTCS
MIDI. Cxartble ¢aitnpl MOTYyT UMETh pacIIdpeHre Wav, a MOTYT paclIMpeHHeM YKa3bIBaTh Ha
UCHONb3yeMblil croco0 cxatust — MpP3 wim wWma. EcTe um Heckonbko Apyrux (opmaToB
3BYKOBBIX ()aiiJIOB, HO OHU PUMEHSIOTCS 3HAYUTEIBHO PEXKE.

2. 3ByKoBoO€ 000py/10BaHME H MIPOrPaMMBbI

3a BOCIIPOU3BENCHUE U 3aIIUCh 3ByKa B KOMIIBIOTEPAX OTBEUYAIOT CIELUAJIBHBIE 3BYKOBBIC
azanTtepsl. 3BYKOBOH aJanTep COAEPKUT €LIE OJUH CIEHUATU3UPOBAHHBIA IPOLIECCOP, TEM
caMbIM OCBOOOXKJasi OCHOBHOM IIpolieccop OT (YHKUMH IO YIPABICHUIO BOCIPOU3BEICHUEM
3Byka. C TNOMOIIbIO 3BYKOBOTO ajanTepa MOXKHO 3alUCBIBaTh 3BYKOBYIO HH(OpPMAIHIO,
BOCIIPOM3BOAMTH PEYb U MY3BIKY.

CoBpeMeHHBIE 3BYKOBBIE IJIAThl MO3BOJSIIOT MPOM3BOIUTH OO0pabOTKY 3BYKa, MOHTAX
MY3bIKaJIBHBIX KOMITO3ULMNA. OCHOBHBIM HAlPaBICHUEM Pa3BUTHs COBPEMEHHBIX 3BYKOBBIX ILIAT
SBISCTCA TOJJIEP)KKa OOBEMHOTO 3Byka. B 3TOM ciy4yae TOSBISETCS BO3MOXKHOCTD
MO3ULMOHUPOBAHMS HCTOUHUKOB 3BYKa B IPOCTPAHCTBE.

[TonaBnstomiee OOJIBIIMHCTBO COBPEMEHHBIX KOMIIBIOTEPOB 00OPYZOBAHO 3BYKOBOM
kaptoit. Xopomme 3BykoBble miatel Sound Blaster Audigy pa3nuyHbIX BepcHil BBITyCKaeT
¢upma Creative. Bmecte ¢ TeM B Hacrosiee BpeMs MHOTME MATCPHUHCKHE ILJIaThI
NOAJEPKUBAIOT KAUECTBEHHBIN IIECTUKAHAIIbHBIN 3BYK.

Upe3BblyailHO BaXXHO JUIsl MOJYYEHHsS] KA4eCTBEHHOTO 3ByKa HMETh XOpOLIHUE
aKycTudeckue cucremsl. [[ns BocrponsBeneHnss 00bEMHOTO 3ByKa HEOOXOIMMO HE MEHee JIByX
aKycTuyeckux cucreM. OIHAKO IS TONyYeHHUs Jyqmero 3gexra oT 0ObEMHOTO 3BYYaHUS
Jyd4llle UCIOJb30BaTh YETHIPE KOJIOHKHM — JBE crepeau U Ase c3aau. COBpEMEHHbBIE 3BYKOBBIC
wiatel UMeroT ugpoBoii Beixon SPDIF, mo3Bonstommii mOgKITIOUNTECS K OBITOBON TEXHHKE.
OpnHako yacto Ooisiee y100HO MCIONB30BaTh JUIsI KOMIIbIOTEpPAa COOCTBEHHYIO aKkycTHKy. Ilpu
UCTIOJIb30BAaHUM KOMITBIOTEpA UIsI TIPOCMOTpa BUACOPMIBMOB, 3anucaHHeix Ha DVD,
00513aTeJIbHO CIIEAYET UCIOJIb30BaTh COBPEMEHHYIO aKyCTUYECKYIO0 CUCTEMY U3 ISTH KOJOHOK U
cabBydepa.

Jns toro uToObl co37aBaTh COOCTBEHHBIE MY3BIKAJIbHBIE MPOM3BEIECHUS MOXKET
MOHAJI0OOUThCS CHelUalbHas KJIaBUaTypa, nojkiatoyaemas k unrepdeiicy MIDI. My3bikanbHbie
KJIaBHATYPBI, MOJAKIIIOYaEMble K 3BYKOBOW KapTe, pa3IU4aloTCsl KOJIUYECTBOM OKTaB (OOBIYHO OT
TpeX J0 CeMH), a TaKXKe KOJMYECTBOM KJaBUII M UX paszMmepoM. Hambosnee wu3BecTHBIMU
npousBoauTensimu  sBisitorcst  pupmer  Korg, Roland, Yamaha. Hemnoxwe mro0utenbckue
KJIaBHATYpHI BhiTyckaeT pupma Casio.

JIis  KayecTBEHHOM 3amUCH  TOjoca HYXHO HCIOJIb30BaTh  COOTBETCTBYIOLIME
MUKpoQoHbI. [IpocTbie KOMNbIOTEpHbIE MHUKPO(OHBI HE OOECHEUMBAIOT BBICOKOE KaueCTBO
3Byka. Kpome Toro, MukpodoHHbIi BXOJ OOJNBIIMHCTBA 3BYKOBBIX IJIaT TaKXke HE 00JaAaroT
XopowmuM KadecTBOM. Ilo3ToMy pekoMeHIyercs MCIOiIb30BaTh MUKPOQOHHBIN yCUIIUTEINb,
KOTOPBIM TMOJAKIIOYAeTCS K JIMHEHHOMY BXOJY 3BYKOBOM IUIaThl. MUKpPO(OHHBIN yCHIUTENH
o0ecneuynT MOAKIIYEHHE JBYX MHKPO(OHOB, UYTO MO3BOJUT 3aMUCHIBATh CTEPEOPOHUUYECKUIN
3BYK.

B mocnennee BpeMsi MIMPOKOE paclpOCTpaHEHUE TMONYYWIN MHHHATIOPHBIE 1TU(POBHIE
IPOUTPBIBATENH, XpaHsIue My3bIKy B ¢popmare MP3. My3bika ¢ KOMITBIOTEpA 3aIIMCHIBACTCS B
namsATh TaKOrO YCTPOMCTBA, IOCIIE Yero ee MOXKHO MpociylaTh B JIOOOM MecTe uepes
HAYIIHUKH.

B kauecTBE [ONOJHUTENBHOIO KCTOYHHMKA 3ByKa Ui KOMIIBIOTEpAa MOXKET
paccMaTpUBaThCSl KOMIBIOTEPHBIH paguonpueMHUK. OH MOXeT ObITh pealu30BaH B KayecTBE
JOTIOJTHUTEIFHOM TIIATHI, @ MOXKET MOIKITF0UaThCs K mopty USB.

KoneuHo, paboTa co 3ByKOM Ha KOMIBIOTEpE HEMBICIUMA 0€3 CIEeHATBHBIX POTPaMM.
[Mpocreiinre mporpaMMbl Tt pabOThI CO 3ByKOM BKJIFOUYCHBI B cocTaB Bcex Bepcuit Windows. C
UX [IOMOILIBI0O MOJKHO HACTPOUTb TPOMKOCTb Ppa3HBIX MCTOYHUKOB 3BYKa, YCTaHOBUTHb
YYBCTBUTEILHOCTh MUKpO(OHA U JHuHENHHOro Bxona. Kpome Toro, MoxxHo 3anucath HEOOJIbLION
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3BYKOBOW (PparMeHT, BBIOJHUTH C HUM MHPOCTHIC MPeoOpa3oBaHUs W 3alucaTh Pe3ysbTaT B
¢aiin. Tawke B WINdOWS BKIIOYEHBI CpEACTBA IMPOUTPHIBAHUS KOMIIAKT-TUCKOB U
MYJIbTHMEIMHHBIX (HaiIIOB, 3aIIMCH MY3bIKH Ha IU(POBBIC IJICEPhI, TPOCTYITUBAHHUS MY3bIKH U3
WNHurepHera.

[lpr wcmonb30BaHUM MYy3BIKAJTBHON KJIaBHATYpbl TpeOyeTcs paboTra cO 3BYKOM B
peanbHOM Maciitabe BpemeHu. HambGonee momiHo# Takod mporpammoii siBisiercss Cakewalk
Home Studio, HO MOXHO 000HTHCH U 00JIee MPOCTHIMHU MPOrPAMMAMH.

Jns 006paboTKM 3BYKOB CIIEAYyEeT HCIIOJNb30BaTh 3BYKOBOW pemakrop. Jlydmmmu
3BYKOBBIMH peJaKkTOpaMH sBIsOTCS nporpamMmel  Sound Forge wu  Wavelab., s
MHOTOKQHaJIBHOTO MOHTaxa npumensercs pexgakrop Cool Edit. [lns co3manus wu
pPEIAaKTUPOBAHMST MY3bIKM, a Takke I J0O0aBJICHUS BOKajla K MY3bIKE, IPUMEHSIIOTCS
porpaMmel, HazbiBaeMble cekBeHcopamu MIDI u ayauo. Jlyummmu nporpaMmamMu 3Toro Kiacca
sisitorest Cakewalk Sonar u Cubase VST.

[lenue kapaoke cTajao B MOCJEIHEE BPEeMsl JOCTATOYHO MOMYJspHBbIM. CyIIECTBYIOT
HECKOJIBKO TIPOTPaMM JIJIsl CO31aHus (aiijioB Kapaoke U JJIsl UX BOCIPOU3BeaeHHs. JJocTaTOYHO
ynoona nporpamma Karaoke GALAXY Maker, mo3Bossiomias co3aaBath Kapaoke. Jlis
BOCIIPOM3BEICHUS Takux (aityioB ucnonb3yroT mnporpammbl Karaoke GALAXY Player wiu
vanBasco’s Karaoke Player.

3agaHus 1J151 IPAKTHYEeCKOi padoThI

1. Onwucate BO3MOXHOCTH TporpamMMbl 3ByKo3amuch. [IpogeMOHCTpHUpOBaTh 3allUCh 3BYKA,
3 deKThI.

2. Ommcath BO3MOXHOCTH, KOTOpBIC MpeaocTaBisier mporpamma lIpourpeiBarens Windows
Media.

3. OTpa3uTh KpaTKylo CIpaBKy 0 popMarax 3BYKOBBIX (paiiioB

KoHTpoabHbIE BONPOCHI:

1. Kakoe MUHMMaJbHOE KOJIMYECTBO OAUT JOCTATOYHO ISl MOJIyYE€HHUS! BBICOKOKaueCTBEHHOM
3anucu 3Byka? CKOJIBKO ypPOBHEH IPOMKOCTH 3TO KOJMYECTBO MO3BOJIET ONMUCATH?

2. Kakag wucnonp3yercs 4yacToTa JUCKPETH3allMM sl KaueCTBEHHOIO KOAMPOBAaHUS 3ByKa?
CKOJIBKO TMPHU ATOM YacTOTE MECTa Ha JIMCKE 3aiMeT OJJHA MHUHYTA 3aKOJMPOBAHHOTO 3ByKa?

3. Kakue mpuMeHsI0TCsI METO/Ibl CHHTE3a 3BYKOB?

4. Kakue MeToApl CXaTtusg MHPOpPMAIMM HCIOJB3YIOTCA JJIi YMEHbLIEHHS 00beMa,
3aHMMAEeMOTI'0 ayIMO0IaHHBIMU?

5. UYrto Takoe Outpeitt? B kakux equHHUIIAX OH U3MEpseTCs?

6. Kaxkoii OuTpeiT HeoOX0 UM JIJIsl KAYeCTBEHHOM 3aUCH MY3bIKHU (pedwn)?

7. Kakue ycTpoiicTBa B KOMIBIOTEPE UCIOIB3YIOTCS AJIst BOCIPOU3BEACHUS U 3aMUCH 3BYyKa?

8. Kakwue nporpamMmsl st paboThI CO 3BYKOM BBI 3HaeTe?
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IIpakTuyeckas padora Ne§

Tema: MoakoueHne ¥ HACTPOIKA MApaMeTPOB PadoThl MPUHTEPOB. 3aMeHa Kap TPH/IKe
Ifens: HayunThCS YCTaHABIMBATE M PabOTATh C IEYaTAIONMMHU YCTPOUCTBAMHE
Oobopyoosanue: 11K, nazepHblii IpUHTED

Ilpozpammnoe obecneuenue: MS Windows XP, odpucusiii maker MS Office

Kparkue Teopernyeckue u y41eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe NMPAKTUYeCKOi
padoThI

[TpunTepHl, NpencTaBlE€HHbIE B Mara3uHax, OOBIYHO [JENATCS Ha TPU KaTeropuu. ITO
HanboJiee pacrpoCTpaHEHHBIE TUITBI IPUHTEPOB, UCTIONB3YEMBIX IoMa WK B oducax. Kaxnas u3
YKa3aHHBIX TEXHOJIOTMI UMEET CBOM ITPEUMYLIECTBA U HEJOCTATKH.

Enununa usmepeHus paspeuieHus npuHtepa — 310 DPI (konmnuecTBO TOYeKk Ha 10iM).
KosnnyectBo Touek Ha Ar0iM ompenesser, HACKOJIBKO YETKO W MOAPOOHO HPUHTEP CMOXKET
BOCIIPOM3BECTH JOKYMEHT WJIM M300pakeHrne. 3HaYeHUE 3TOr0 MapaMeTpa UrpaeT BaKHYIO pOJib
IIPY [TOKYIIKE HOBOTI'O IIPUHTEpA

l. CrpyjiHble IPUHTEPHI

CrpyiiHble NPUHTEPHl NEYaTal0T TEKCT M M300pakeHus, pa3OpbI3ruBas Ha Oymary MelKue
Kary 4epHwI. CTpyiHbIE NPUHTEPbl MOMYJISIPHBI HM3-32 OTHOCUTEJIBHO HEBBICOKOH IICHBI.
CymecTByeT MHOXKECTBO MOJEJIEH TAaKUX NPUHTEPOB, BKIIOYAas MOJAEIH, CIELUAIbHO
npeIHa3HauYeHHbIE I IeYaTH IBETHBIX (poTorpaduii.

Henocratku. B 06ojiblIMHCTBE cliyyaeB CTpyHHbIE HpPUHTEPHl pPabOTAlOT MeajieHHee (B
CTpaHULIaX B MUHYTY), YEM JIa3€pHbIE NIPUHTEPHI, U TPEOYIOT PEryJISIPHOMN 3aMEHbI KapTpuKa ¢
YEpHUIIAMH.

Il.  JlazepHble npUHTEPBI

JlazepHble IPUHTEPHl BOCHPOM3BOMAT TEKCT M TIpaduKy ¢ IOMOILBIO TOHepa -
MEJIKO3epHUCTOro mopomika. JlazepHas neuaTb ObIBaeT ILBETHOM M 4epHO-0enoil, oJHaKo
LBETHbIE MOJENu OObIYHO Oosiee noporue. JlasepHblil MpUHTEp, NEYaTAIOLUN TOJIBKO YEpPHO-
Oemnble N300paXKeHns, HHOTJa Ha3bIBAalOT MOHOXPOMHBIM IPUHTEPOM.

OOBIYHO TIPUEMHBINA JIOTOK JIa3€pHOr0 NMPUHTEPa 3HAUUTEIBHO BMECTUTEIbHEE CTPYHHOTrO,
HO3TOMY J00aBiIATE OyMary HNpUXOAUTCs peke. JlazepHble NPUHTEPHl TaKKe IO3BOJISIOT
nevaratb OOJIbLIE CTPAHUIl B MUHYTY, YeM OOJBIIMHCTBO CTPYHHBIX MpHHTEpoB. Kpome Toro,
KapTpH1ka TOHepa Ja3epHOro MpUHTEpa OOBIYHO XBaTaeT Ha 0oJiee JJIUTEbHOE BPEeMs.

B 3aBucuMoOCTH OT 00beMa NeyaTH Jia3epHbI MPUHTEP MOXKET OKa3aThCsl 00Jiee BHINOJHBIM
npruoOpeTeHneM, 4eM CTpYHHBIH IPUHTEP.

1. YHuBepcanbHbIe IPUHTEPbI

K onnoii u3 Hanbosnee OBICTPO pacTyIIUX KATErOpUi OTHOCATCS YHUBEpPCAJIbHbIE MIPUHTEPHI,
TaK)K€ Ha3blBaeMble MHOIO(YHKIMOHaNbHbIMU. Kak cieayeT W3 Ha3BaHUS, 3TH YCTpPOWCTBa
IpeHa3HauYeHbl Ul BBINOJHEHMs JIOOBIX ONepaluid: medyaTd, CKaHupoBaHHs (oTorpaduii,
CO3/IaHMSI KCEPOKOMMI U 1a’ke OTIPaBKU (haKCOB.

Paznuuus Mexay yHMBEpCAaIbHBIMH M MHOTO(QYHKIMOHAIBHBIMU MpHUHTEpamMu. YacTo Takue
OTIIUYHS OTCYTCTBYIOT, XOTS HEKOTOpbIE yCTpOiiCTBa, pojiaBacMble KaK
MHOTO()YHKIIHOHAJIbHBIE IPUHTEPHI, OOJBIIE 0 pa3Mepy U MpeaHa3HaueHb! ISl UCTIOIb30BaHUS
B ouce.

B m00oM ciiydae OCHOBHOE NPEUMMYIIECTBO YHHBEPCAJIBHBIX W MHOTO(YHKIHOHAJIBHBIX
Mojiesiel 3akioyaercs B y100cTBe paboThl ¢ HUMU. Eciiu panbiiie Heo0X01uMo ObUIO UMETH TPU
anmapara, TeNepb JOCTaTOYHO OJHOro. JIOMOJHUTENBHBIE IUIIOCHI: JUIsl HMCIOJIb30BaHUS
HEKOTOpBIX (yHKUMH, Hanpumep (OTOKONUpPOBaHUS, HE TpeOyeTrcs MOJAKIIOYeHHE K
KOMIIBIOTEPY.

3aganus 1A NPAKTHYECKOil padoThI
EcTph HEecKoNbKO CITOCOO0B MOIKIIOUECHHS TPUHTEPA K KOMIIBIOTEPY. BB1OOp criocoba 3aBucut
OT CaMOro MPUHTEPA U OT pa3MeIleHHUs OIB30BaTeNs (JoMa WK Ha paboTe).
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Bcerna neo0xoaumo obpariarbes K JOKyMEHTALUH, TIOCTaBIsIeMON ¢ MOJIENbIO IPUHTEPA.
3AJJTAHME 1. [loaxir04uTh U HACTPOUTH JIOKAJIbHBIN IpUHTEp. Pacrnedarats JOKYMEHT

Camplil mpocToii crocod YCTaHOBUTH IPUHTEP - HAIPSIMYIO MOJKIIOYUTh €ro0 K KOMIBIOTEPY.
Takoil npUHTEP HA3BIBAETCA JIOKAIbHBIM.

Ecnmu npunaTep moakimrouaercss yepe3 muHy USB, Windows aBTOMaTuuecku pacrmo3HaeT U
YCTaHOBUT €T0 MOCJE MOAKIIOUEHUS.

Ecnu 510 Gosnee crapasi MOjieNb, MOAKIIOUYAaEMas K IMOCJIEI0BATEIbHOMY HIIM MapajieIbHOMY
MOpPTY, IPUHTEP MPUACTCS YCTAHOBUTH BPYUHYIO.

l. YcranoBka (100aBjeHNe) J0OKAJILHOIO MPUHTEPA

OTxkpoiite MacTep A00aBICHHS YCTPONCTB U IPUHTEPOB.

[IlenxHUTE 3HAYOK Y CTAHOBUTH IIPUHTED.

B Mactepe ycraHoBkU pUHTEPOB BeiOepuTe Jl00aBUTH JTIOKATbHBIN MPUHTED.

4. Ha crpanune Bribepure mopr npuHTEpa yOeaUTECh, UYTO  BBIOPAHBI
nepexiouatenb Vcnonp3oBaTh CYHIECTBYIOIIMH TOPT M PEKOMEHIOBAHHBIM MOPT
IIPUHTEPA, U HAKMUTE KHOIIKY [lanee.

5. Ha crpanune VYcraHoBka JpaiiBepa NpUHTEpAa BHIOEPUTE NPOU3BOAUTENS H
MoJieJIb IPUHTEPA U HAXKMUTE KHONKY [lanee.

Ecnu npunrtepa HeT B cnucke, menkauTe Llentp oonosnenus Windows u mogoxxaure, moka
Windows nmpoBepUT HaIU4Ke JOMOTHUTEIBHBIX APABEPOB.

6. Ecnu HyXHBIX ApaliBepOB HET, HO y Bac €CTh YCTAaHOBOYHBIH KOMMIAKT-IHCK,
Ha)XKMHUTE KHOIIKY Y CTaHOBMTH C JIUCKA U YKAKUTE NANKy, B KOTOPOW pa3MelIeH JipaiiBep
pUHTEpA.

7. BbINOIHUTE OCTAIbHBIE YKa3aHUsI MacTepa U HAXKMHUTE KHOIIKY 1'0TOBO.

8. Pacnedarate mpoOHYIO0 CTpaHUIly, 4TOOBI yOeIUThCSA, YTO MpUHTEp paboTaer
HOPMAJIbHO.

Ecnu npuHTep ycTaHOBIEH, HO OH HE paboTaeT, MOCMOTPUTE Ha BeO-caiiTe MpOU3BOAUTEINS
CBEZICHMsI 00 YCTpaHEHUH HENOoJa 0K WIH 3arpy3uTe 0OHOBJICHHBIE JIpaiiBephbl.

Ll

3ATAHHUME 2. [IponeMoHCTpUpOBaTh BaApUAHTHI HACTPOMKH N€YaTH JAHHOTO MIPUHTEpa

3ATAHME 3. Y janute ycTaHOBIJIEHHBIN IPUHTEP
Ecnu npunTep Gosblie HE MCIONB3YEeTCs, €ro MOXHO yJalIUTh W3 Manku «YcCTpoilcTBa U
IPUHTEPBD.
Yaajnenue npuHTEpa
1. OtkpsITh MacTep 100aBJI€HUS] YCTPOUCTB U IPUHTEPOB.
2. lllenxkHuTe mnpaBoW KHOMKOW yjAalseMblii TNpUHTEp, BbIOEpUTE Y AaIHUTh
YCTPOMCTBO M 3aT€M HA)KMUTE KHONKY /Jla.
Ecnn He ynaercst yianuTh OpUHTED, IIEIKHUTE €ro 3Ha4O0K MPaBOil KHOIIKOM MBI €LIe pas,
a 3areM BbIOepUTE KOMaHAYy 3almyck OT HMEHHM aJMHHHCTpaTopa, LIEIKHUTE YJalIuTh
yCTpOiCcTBO M HaxkmuTe KHOmNKy Jla. Ilpu mosBieHuu 3ampoca maposis agMHHHCTpaTopa WIN
MOJTBEPK/IEHUSI BBEIUTE MapOJIb WK MIPEIOCTaBbTE MOATBEPKICHHUE.
Ipumeuanus
Ecnu npunTep MHOTOQYHKIIMOHANBHBIN WM YHUBEPCAIbHBIN, €r0 MOXKHO yIaJIUTh U3 MalKu
«YcTpoiicTBa M NPHUHTEPbI», HE 3aTPOHYB Apyrue (yHkiuu ycrpoictBa. Hampumep, mocne
yaaneHus OyeT BUJIeH 3Ha4OK CKaHepa Wiu ¢akca.
Henp3a ynanuths nNpuHTEp, €CIM B OYEPEIU TEUATH €CTh HE3aBEPLICHHBIE 3aJaHMs. Y JalnuTe
3aJaHUsl WU ToAoXKauTe, rnmoka Windows 3aBepmiuT ux mneyaTh. [locime oumcTku ouepenu
Windows ynanuT npusrep.
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3AJTAHME 4. Onucath 3anpaBKy KapTpUIHKEH B Ja3epHOM MPUHTEPE

KOHTPOJIBHBIE BOITPOCHI:
1. Vkaxure mapamerpsl, XapakTepU3ylOIIHME Iedararoume ycrpoicra. YTo Takoe
DPI?
2. Ykaxute HanboJiee pacpoCcTpaHEHHBIE TUITBI IPUHTEPOB.
3. YKaxuTe JOCTOMHCTBA U HEJOCTATKU CTPYHHOTO IPUHTEpA.
4. OCHOBHOE MPEUMYIIECTBO YHHUBEPCAIBHBIX U MHOTO(YHKIIMOHATIBHBIX MOJICIICH.
5. MOXHO 1M yAaauTh IPUHTEP, €CIM B OYEpEeAM IeYaTH €CTh HEe3aBEpLICHHBIE
3aJaHMs.
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IIpakTuyeckas padora Ne9

Tema: lloaxmioueHne U HACTPOHKaA MmapaMeTpoB paboThl ckaHepa. Pabora ¢ mporpamMmoii
CKaHUPOBAHUSA U PACIO3HABAHMS

Ilens: 1. O3HAKOMUTBCS M TOJYYUTh HABBIKK pPAaOOTHI CO CIEHUATU3HUPOBAHHBIMU
TEXHUYECKUMU CPEACTBAMHU 10JIy4eHHs! OLIM(PPOBaHHON rpaduuecKkoil nH(popMaLHH.

2. O3HAaKOMUTBHCSI M TOJNYyYUTh HABBIKM  pabOTBl  CO  CHEHHATM3HPOBAHHBIMU
IPOrpaMMHBIMU  CPEJICTBAMHM PACIO3HABAHUS TEKCTOBOM HHpopManuu Ha rpaduyeckom
N300paXKEHUH.

Oébopyoosanue: TIK, ckanep CanonScan LiDE 25

Ilpozpammnoe ovecnewenue: MS Windows XP, opucusiit naker MS Office

Kpatkue Teoperuueckne u yueOHO-MeTOAMYECKHE MATEPHAJIbI 110 TeMe
NMPaKTHYEeCKOH PadoThI

CanoScan LIDE 25 — HOBBIH CKaHep ¢ JOMOJHUTEIbHON (PYHKIMEH CKaHUPOBAHUSA B
¢aitn PDF. TommuuHoi Bcero 34 MM, 3J€TaHTHBIM M CTWIBHBIN, 3TOT ammapar MO3BOJSET
CKaHHUPOBATh JOKYMEHT HemocpeacTBeHHO B ¢aitn PDF, a Takxke BBINONHATH HaXaTHeM OJHOMN
KHOTIKM (YHKIIMM CKAaHUPOBAHUS, KOMHMPOBAHWS W CKAaHUPOBAHUS JUIS OTHPAaBKH IIO
anexktporHou moute. [lepemosas texHomorus LiDE (LED Indirect Exposure), pazpaboranHas
kommanueit Canon, obecneunBaeT pazpemrenue 1200 x 2400 Todek Ha [I10M, YTO rapaHTUPYET
HEU3MEHHO BBICOKOE KaueCTBO. DJEKTPOIUTAHUE CKaHepa ocyliecTBisiercs depe3 mopt USB.
Mopnenb KOMIaKTHA, B KOMIJIEKT IOCTaBKU BXOAUT ITOJIHBIHM MMAKET MPOTrPaMMHOI0 00eCeueHus,
a KpBIIIKa YCOBEPIICHCTBOBAHHONW KOHCTpyKiuu "Z-lid" mo3Bonser ckaHupoBaTh O0OBEMHBIC
OpUTHHAJIBI U TPEXMEPHBIE MPEAMETHI.

Cxanuposanmue B ¢paiin PDF

Oyuknus ckanupoBanusa B ¢aiin PDF (Portable Document Format) ckanepa mo3BoauT
YCKOPHUTHb 00pabOTKy HOKyMEHTOB. llpu 3ToM He Tpedyercs MOMOIHHUTENBFHOE MPOTPaMMHOE
obecnieyeHne. OTCKaHMPOBAHHBIE CTPAHUIBI MOTYT OBIThH JIETKO J10OOABJIEHBI B paHee CO3/1aHHBIN
¢aitn PDF u ynopsnouensl B HEM. brarojgapst MCHojib30BaHHI0 TEXHOJOTMHM ONTHUYECKOTO
pacriozHaBanusg cuMBosioB (OCR) Tekct, mpeoOpazoBanHblii B (aiin PDF, moxHO nerko
OTpeAaKTUPOBATh U HAUTU B JOKYMEHTE.

Brbicokoe paspemenue

bnaronmapst paspemenuto 1200 x 2400 Towexk Ha oM U TiayObuHe 1Bera 48 OUT
JIOCTUTaeTcss BbICOYAMIAs TOYHOCTh Mepelaud I[BeTa M JeTanedl H300pakeHus IMpu
ckanupoBanuu ¢otorpaduii. [lepenoBsie onrtuueckue TexHogoruu Canon MO3BOJIAIOT JOCTUYD
IPEBOCXOJHBIX PE3yJbTaTOB IMPU CKAHUPOBAHMM CIIOKHBIX AuarpamMMmM U (Qotorpaduii ¢
MHOECTBOM MEJIKUX JETAJICH.

Ha nepenneit nanenn pasMenieHs! KHONKH "EZ", KOTOpble MO3BOJSAIOT OJHUM HaXXaTHEM
OTCKaHUPOBAaTh, CKOMMMPOBATh WJIM OTIPABUTh N300paXKe€HHE 10 AIEKTPOHHOH noute. Mcnonb3ys
nporpamMHoe obOecriedueHne Canon Toolbox, kHomkam "EZ" MOXHO Ha3HauMTh Jpyrue
Hanbosiee 4YacTo wHcmoib3yembie ¢yHknud. CkaHep ocHamieH yao0HOW Kpeimkoi "Z-lid™,
PaBHOMEPHO paclpeeNsioneil 1aBieHre Ha 0OBeKT M MO3BOJIAIONIEH CKaHMPOBATH HE TOJIBKO
TOHKHE JOKYMEHTBhI, HO W OOJIbIIME KHWUTH, a TaKXe IpeaMeThl HEeCTaHIapTHOTO pa3Mepa.
KoMnakTHBIH U CTUIBHBIN JU3aiiH JOMOTHAET MI0CKas KPBIIIKA.

Pexum Multi-Photo mo3Bonsier mnpu  OJHOKPATHOM CKaHHPOBAHMM  HECKOJBKUX
¢dororpaduii 0OAHOBPEMEHHO CO3AaTh OTAEIbHBIN (ailsl I KaXKI0r0 CHUMKA, YTO 3HAYUTEIHHO
SKOHOMHUT BpeMmd. [Ipu 3TOM He HyXHO TIIATEJbHO BbIpaBHUBATh (oTorpaduu Ha cTekie
sKcroHUpoBaHUS — (QyHkmus Multi-Photo mpu HeoOXOIUMOCTH aBTOMATHUECKU OMPEHCITUT
KOJIMYECTBO M300paK€HUH M BBINOJHUT UX KaJpUpoBaHWE U BbIpaBHUBaHUE. braronmaps
yIIy4IIEHHOW ONTUKE U (PyHKIUHM ckaHupoBaHus B (paiin PDF ckanep maeanbHO MOAXOIUT [uis
paboThl Kak ¢ poTorpadusiMu, Tak U ¢ TEKCTOM.
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BricokokavyecTBeHHOE IPOrPAMMHOE o0ecrneyeHmne

st pactmmpenust GyHKIIMOHATLHOCTH U YIYUIICHUS PE3YJIBTATOB B KOMIUJICKT MOCTABKU
CKaHepa BXOJUT BBICOKOKQYECTBEHHOE IMPOTrpaMMHOE obOecreueHue [Uisi ONTHYECKOTo
pacmo3HaBaHHsl CHMBOJIOB M 00paboTku m3oOpaxkenwmii: CuneiForm um ArcSoft PhotoStudio.
WuTennekTyanbHas TEXHOJIOTHS aBTOMATUYECKOTO PETYIIUPOBAHMS U YIYUIICHUS U300pasKeHus
(QARE) 3-ro ypoBus npaiiBepa ScanGear oOecrneurBaeT KOPPEKIMIO HM300pakeHus,
ABTOMATUYECKM BOCCTAHABIIMBAs TMOBPEKIEHHBIE YyYaCTKM U BO3Bpallas BBILBETIIUM
dororpadusM nepBOHAYAIBHYIO SPKOCTh. Takke JaHHAS TEXHOJOTHUS MO3BOJIICT HECKOIBKUMHU
HIeTYKaMU yCTPaHUTh CIIEbl MbUIM U L@pamnuH, BOCCO3/1aTh HACBHIIIEHHOCTh 1IBETOB U YAAIUTh
3epHHUCTOCTh U300pakeHus. A Oiaronaps MOHATHOMY HMHTep(eiicy mporpaMMHoe oOecrieyeHrne
OUYEHb JIETKO UCIOJb30BaTh. BBl COKOHOMHTE Maccy BpeMEHHU, KOTOPOE PaHbIle TPaTHIOCh Ha
peTyIIMpOBAaHUE CHUMKOB BpyuHyr0. BrepBeie ScanGear MOXET HCHOIB30BaThCA Kak
CaMOCTOSITENIbHBIN ApaiiBep. DTO 3HAUUT, YTO MOJB30BATEb MOXET CKAaHUPOBATh U COXPAHATh
n3o0paxenus, He 3anyckas TWAIN-npunoxenuit.

YcraHoBka ckaHepa

[l ycTaHOBKM cKaHepa MOTpeOyroTcs JpaiiBep M mporpamma ajis ckaHupoBanus. O0a
9TUX MPOrPaMMHBIX NPOAYKTa MOKHO HaWTH HAa KOMIIAKT-JUCKAaX B KOMIUIEKTE IOCTaBKU
ckaHepa. B ciydae, eciiu JaHHOTO KOMITAKT-AKMCKA HET, TO ApaiiBepbl CKAUMBAIOTCS OECIIATHO €
odurmansHoro caiita Canon. Mcnonb30BaTh HEOpUTHHANIBHBIE JIpaiiBEpbl HE PEKOMEHAYeTCH,
MIOTOMY YTO OHHM MOTYT BBIBECTH U3 CTPOs Baiie ycTpoicTBo.

CHavana ycTaHaBIUBAIOTCA ApaliBepbl — 3allyCKaeTCsl YCTAHOBIIMK M BBIMIOJIHSIOTCS
JTAIbHEWINE WHCTPYKIHM. [Ipu 3TOM, CKaHep HE JNOJKCH OBITh MOJKIIOYCH K KOMITBIOTEPY.
[Tocne ycranoBku IpaiiBepoB, moacoenunsiercss USB-kabens ot ckanepa k Bamemy IIK u
OKU/IAI0T, TIOKa OrepanuonHas cuctema Windows ornpenenuT HoBoe 000pyI0BaHHE.

Jlanee yctaHaBnuBaeTCs MporpaMmy JIjisi CKaHUPOBaHUA. B ri1aBHOM OKHE IPOrpaMMBbI [T
CKaHUPOBAHHUS MOXXHO OTPETYJHUPOBATh MPAKTHUYECKH BCE HACTPOWKHU CKaHMpPOBaHUS. B Tom
quclie pa3pelieHue, IpKOCTb, KOHTPACTHOCTD, a Takke (opMaT — B 3TOM MporpaMme JOCTYITHO
ckanuposanue B JPEG, TIFF, JP2, PNG, PDF, TEXT.

3agaHus 1J151 IPAKTHYECKOi padoThl

1. Onummure XapakTepUCTUKHU AAaHHOTO ckaHepa. [IpuBenute pacuudpoBKy
JTAHHBIX XapaKTEPUCTUK

2. Otpasute B oTueTe noakiIodeHune ckanepa k [1K, HacTpoiiky ero paboTsl

3. [IpuBenure omucanue BO3MOXHOCTH [1O myis ckaHuUpOBaHUS. YKaXUTE
JIeTalbHOE OMMCAaHUE HACTPOMKM BO3ZMOKHOCTEN CKAaHUPOBAHUS JOKYMEHTA.

4. [IpousBenure CcKkaHUpOBAaHWE TEKCTa, PUCYHKA, TaOnuipl. CoxpaHuTe

pe3ynbTaThl paboThI.

KOHTPOJIBHBIE BOITPOCHI:
1. Kakoe ycTpoiicTBO Ha3bIBaeTCs CKAaHEPOM?
2. Kaxkue Tunsl ckaHepoB ObIBaIOT?
3. Ha xakue nmapameTpbl BayKHBI IpU BBIOOpE cKaHepa?
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IpakTnyeckas padora Nel(

Tema:. U3yueHue yCTpPOMCTBA M XapaKTEPUCTUK MAHUIYJISITOPHBIX YCTPOMCTB BBOJAA
uHpopmaruu

Ileny: v3yunuTh BUABI, KOHCTPYKUHUIO M HPUHIMI pabOTHl MaHMITYJISTOPHBIX YCTPOWCTB
BBOJIa UH(OpMAIIHH.

Obopyoosanue: 11K, ycTpoiicTBa BBOIa HHGOPMAITUN

Ilpozpammnoe obecneuenue: MS Windows XP, odpucubiii maker MS Office

KpaTtkue Teopernueckue u yueOHO-MeTOANYECKHE MATEPHAJIBI 110 TeMe
NMPaKTHYECKOI padoThI

MaHunynsaTopsl OCYIIECTBISIOT BBOJ HMH(OpPMAIMK, YKa3blBash KypcopoM Ha 3KpaHe
MOHHTOpAa KOMAaHJy WJU MECTO BBOJA NaHHBIX. MICHONMB3yIOTCS Ui OOJIErYeHUsl yIpaBlICHUS
KOMITBIOTEPOM.

Tunel MAaHUITYJIATOPOB:

- C OTHOCHUTEJIbHBIM yKa3aHUEM MO3ULUHU (IEPEMEIICHHS) — MBIIIb, TPEKOOJ, TPEKIIONHT,
Taumna, JKONCTHK;

- C BO3MOXHOCTBIO yKa3aHus aOCOJIFOTHOM MO3UIUU — TpadUueCKHil TUIaHIIET, CBETOBOE
nepo.

TpexOon (anrn. trackball) — ykazarenpHOe ycTpoiicTBo BBOga wuHbopManuu 00
OTHOCHUTEIIEHOM TICPEMEIICHUH TSI KOMITBIOTepa. AHATOTUYHO MBIIIH 10 MPUHITUITY TEHCTBUS U
no ¢pyHKusaM. Tpekbon (yHKIIMOHATIBHO MPEACTABIsAET COOOM MEePeBEPHYTYI0 MEXaHUUYECKYIO
(mapukoByt0) Mbib. [llap HaxoauTCs CBEpXy MU COOKY M TOJB30BaTEIh MOXKET BpAIllaTh €ro
JIAIOHBIO WK MaibI[aMU, TIPH 3TOM HE IepeMelias Kopmyc ycTpoiictBa. HecMoTpst Ha BHelIHue
pasznuuusi, TPEKOONT M MBIIIb KOHCTPYKTUBHO IOXOXH — TPH JBIKCHUH IIAp MPHUBOJIUT BO
BpallleHue Mapy BaJUKOB WK, B 0ojiee COBPEMEHHOM BapHaHTE, €ro CKaHUPYIOT ONTHYECKUE
JTATYMKH [epeMeleHus (KaKk B ONTHUYECKOMN MBIIIIH).

Pucynok 1 — Tpexbon

[IpencraBneHHble Ha PBIHKE MOJAETH TPEKOOJOB CYIIECTBEHHO pasznmudarorcs. lIpexne
BCEr0 TPEKOOJIbI OTIMYAIOTCS pa3MeEIleHUEeM LIapuKa: Ha HEKOTOPhIX MOJENSAX OH YNpaBIIseTcCs
OOJNBIIUM TANBIEM PYyKH, Ha JOPYTUX K€ PACIOJOXKEH MO IEHTPY WM TpaBee IEeHTpa U
yIpaBIIIeTCsl yKa3aTelbHBIM, CPEIHUM U Oe3bIMSIHHBIM HanblamMu. Ha OonbiimHcTBE Monenen
HIApUK JOCTUTAET 3-6 CM B IHMAMETPE, OJHAKO CYIIECTBYIOT U MOJICIIH C IIAPUKOM OKOJIO 1 cM B
muamerpe. [louT Ha BceX MOAENSAX KpoMe Iapa M KHOMOK IMPHCYTCTBYET TakKKe KOJIEeCo
MPOKPYTKH.

B mHacrosimiee BpeMsi TPeKOOIBI pPEIKO MPUMEHSIOTCS B JIOMAllHUX U OQHCHBIX
KOMITBIOTEpAx, OJHAKO HAILIM NPUMEHEHWE B MPOMBIIUICHHBIX M BOCHHBIX KOMITBIOTEpAX,
ammaparax yJbTpa3ByKOBOH TUarHOCTUKH, I71€ OJIb30BATENIO IPUXOAUTCS paboTaTh B YCIOBHUIX
HE/IOCTaTKa MeCTa ¥ BO3MOYKHOW BUOpAIIHH.

Jlxoiictuk (anri. joystick) — ycrpoiicTBo BBOAa MH(pOpPMAaILMU, KOTOPOE MPEACTaBISIET
co0O Kadvarolylocs B JIBYX IUIOCKOCTSIX PydKy. HaknoHsss pydky Bmepénm, Haszal, BIEBO U
BIIPAaBO, II0JIb30BATElIb MOXET IepelBUraTh 4TOo-TMO0 Mo 3KpaHy. Ha pydke, a Takxke B
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mwiatopme, Ha KOTOPOM OHAa KPEMHUTCs, OOBIYHO PACIIONAralOTCs KHOMKH W MepeKIoyaTesu
Pa3IMYHOTO HA3HAYCHUS.

« :

AGECOMBATS

Pucynox 2 — Jl>xoicTHK

ITomumo koopauHaTHBIX oced X M Y, BO3MOXKHO TakKe€ M3MEHEHUE KOOpJAUHATHI Z, 3a
CYET BpPALEHUS PYKOATHU BOKPYT OCH, HaJU4YUs BTOPOU PYUKH, JONOJHUTEIBHOIO KOJIECUKA U T.
II.

[Ilupokoe mnpUMEHEHHE [HKOHNCTHK MOJNYYHJI B KOMIBIOTEPHBIX HUIPax, MOOMIBHBIX
TenedoHax.

[To konmmyecTBY cTemeHed CBOOOABI M, COOTBETCTBEHHO, IUIOCKOCTEH, B KOTOPBIX
BO3MOYKHO HM3MEHEHHE IMOJO0XKEHUS KOHTPOJIUPYEMOIo OOBEKTa, JHKOWCTHKHU MOIPa3JeNstoTCs
Ha:

- OJHOMEpHbIe (YyIIpaBiieHHE MepeMelleHneM O0BbeKTa MO0 BBEpX-BHU3, JIMOO BIIEBO-
BIIPaBO)

- IByXMEepHbIe (yIpaBieHHE 0ObEKTOM B IBYX INIOCKOCTSIX)

- TpEXMepHbIe (yInpaBiieHne 00BEKTOM BO BCEX TPEX MIIOCKOCTSIX)

Taxxe THKOWCTUKM MOXKHO pa3/IeIuTh Ha JBa BUA:

- IUCKPETHBIE — CEHCOPBI TaKUX HPKOMCTHUKOB MOTYT NPUHUMATh ABa 3HaueHus: «0» uium
«1», BKIIOUEH/BBIKIIOYEH M T. A. lIpum 3TOM Kakqoe HaxaTue BbLIAET OAMH YIPABISIOMIMN
UMITYJIbC U CMEIIAET Kypcop Ha OAHY MO3UIUIO (AJIUTENIbHOE HaXKaTHe MPUBOJIUT K aBTONOBTOPY
KOMaH/[Ipl), MANa30H CMEIEHHs Kypcopa NpH 3TOM HEOTpaHMYEH M ONpeAeNseTcs TOJBKO
KOJIMYECTBOM HaXaTWil. J[KOMCTUKH Takoro tuma cuurtarorcs ycrapeBmnmu B 11K, HO mmpoko
OPUMEHSIOTCS B TPOCTBIX HUIPOBBIX IPUCTaBKaX, MOOWJIBHBIX TenehoHaxX U MPOUUX
YCTPONCTBAX.

- QHAJIOTOBBIE — Y TAKOBBIX BBIXOJHOW CUTHAJI IUNIABHO MEHSETCS OT HYJIA 10 MaKCUMyMa
B 3aBHCHMOCTH OT yIJla OTKJIOHEHUSI PYKOSTKU: YeM OoJibllle pyKOSITh OTKJIOHEHA, TeM OoJiblie
YpOBeHb curHana. J[uamazoH IepeMeleHusl Kypcopa OrpaHMYEH XOJIOM PYUKH DKONCTHKA H
pazpelieHueM NpUMEHEHHBIX ceHcopoB. Ilocne kannOpoBKH, MOJOOHBIE JHKOMCTUKH MOMHO
OPUMEHSTH JUIs yKa3aHus aOCOMIOTHON MO3ULIMU Kypcopa.

Tpexknount (TrackPoint, PointStick, Track Stick, StickPoint) — wMuHHaTIOPHBIH
TEH30METPUUYECKHH PKOMCTUK, MPUMEHSIEMBIH B HOyTOyKaxX Kak 3aMeHa MBbIIIIH.

OOBIYHO HKOMCTHK MMEET 3aMeHsieMblil pe3nHOBbIM KokyX. Ha manromax ThinkPad on
KpacHbIi, Apyrue MpOU3BOAUTEIN UCIIONIB3YIOT Apyrue 1Bera. KoxyX 4acTto nenaroT U3 clierka
HIepIIaBoro MaTrepuarna.

Ha xnaBuarype ¢popmara QWERTY mxolicTuk pasmenien mexay kinaBum «G», «H» u
«B», a KHONIKM MBILIN pa3MeNIeHbl 0] KJIaBUIIEH «IIpoOem.
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Pucynok 3 — TpekmouHT

Kypcop ympaBisiercss ompeneneHHEM TNPUMEHEHHOW CHibl (OTCIOJla W Ha3BaHHE
TEH30METPUYECKUN JHKONCTHK), IS STOrO0 HCIONb3YeTCs Iapa pPEe3UCTHUBHBIX JaTYUKOB
neopmanuu (TeH301aTIMKOB). BekTop nepeMernienus Kypcopa OnpeaesisieTcsi B COOTBETCTBHH C
MIPUMEHEHHOHN CUJIOMN.

YyscturenbHOCTh TrackPoint 00br9HO HacTpamBaeMasi U MOXET OBITh yCTAHOBJIICHA TaK,
4TOOBI IPEOCTABIATH KpailHe JIETKYI0 CTEeNEHb OTKIHKA.

[IpoGnemoii cpenu ykaszaTellel JaHHOTO THIA sBJIsSeTCs Apedd Kypcopa. DTo Tpelyer
4yacTod MOBTOpHOM KanmuOpoBku. OpHako ycrpoiictBa TrackPoint aBromMartmdecku HMpOBOISAT
MOBTOPHYIO KaJTMOPOBKY, KOTJIa [UKOMCTHK pacrio3HaeT MOCTOSHHBIN apeid kypcopa. s Toro
4YTOOBI TPOBECTU MOBTOPHYIO KATUOPOBKY JocTaTouHO YOpath nanen ¢ TrackPoint mpumepno Ha
1 cexyHny.

OTO yCTPOHCTBO OCOOEHHO HPAaBUTCA HPUBEP)KEHIIAM CIIENOro Meroja Habopa H
npodeccuonagaMm, MOTOMY YTO 3TO EIUHCTBEHHOE YKa3aTelIbHOE YCTPOWCTBO, KOTOpOE HeE
TpeOyeT OT Mmob30BaTelNs yOupaTh Majblbl CO CTAPTOBOM MO3UIIMU HA KIaBHATYPE.

Taunan (anrn. TouchPad), cencopnas maHenp — yKa3aTeIbHOE YCTPOMCTBO BBOjA,
MPUMEHSIEMOE Yallle BCEr0 B HOyTOyKax.

Kak wu npyrme ykasarenbHbE YCTPOWCTBA, Taumag OOBIYHO HCIIONB3YEeTCS IS
yIpaBJIEHUs «yKa3aTelem» IMyTeM MepeMelleHUs ablia 1o MOBEepXHOCTH ycTpoiicTa. Taumaasl
UMEIOT pa3JInyHble pa3Mepbl, HO OOBIYHO MX IUIOmIaap He mnpesbimaer 50 cm? Popma
UCTIOJIHEHUS — Yallle BCEro NMPsIMOYTOJbHUK, HO CYILIECTBYIOT MOJIENTH U B BUJE Kpyra.

Komnanus Apple TpaauiiioHHO UCTIONB3YeT Ut 0003HAUYEHUS TauMa/ia CIOBO «TPEKITa )
(anrm. trackpad).

Pucynok 4 — Taunan

PabGoTa TaumamoB ocHOBaHAa Ha M3MEPEHUHM EMKOCTH TaJlbIla WJIA W3MEPEHHH EMKOCTH
MEXKTy CEHCOpaMH. EMKOCTHBIE CEHCOPBI  pACHOJOXKEHbl  BAONbL  BEPTUKANBHOW U
TOPU3OHTAILHON OCEH Tadmaaa, 4TO TO3BOJISIET OMPEASTUTh TOJIOKEHUE Taiblla C HYXHOU
TOYHOCTBIO.

[Tockonpky paboTa yCTpoiiCTBa OCHOBaHAa Ha M3MEPEHUHM EMKOCTH, Tadmaja He OyaeT
paboTaTh, €ciAM BOJUTH IO HEMYy KaKUM-THOO HEMpPOBOMAAIIUM TPEIMETOM, HampuMmep,
OCHOBaHWEM KapaHjamia. B ciaydae HCMOiIb30BaHHS TPOBOANIMX MPEIMETOB Taymnaza OyneT
paboTaTh TOJBKO TMPU AOCTATOYHOW IUJIOMIAAM COMPUKOCHOBEHHS. BlaKHbIe MabIlbI
3aTpyAHSIOT paboTy Tadmasa.
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Taunangel SBIAAIOTCA YCTPOMCTBAMU C JIOBOJBHO HHM3KUM pPa3pelIeHHEM. ITOro
JOCTAaTOYHO Ui MCIIONB30BaHMS MX B IOBCEJHEBHOH paldoTe 3a KOMIBIOTEPOM (O(HCHBIC
MPUJIOXKEHUs, BeO-Opay3epbl, JIOTMUECKHE WIPhI), HO 3aTpydHseT paboTy B rpaduyuecKux
nporpaMMax 1 jejaeT MpakTUYeCKH HEBO3MOXKHOM urpy B 3D-mryrepax.

Opnako y TaumajgoB €CThb U PsSA MNPEUMYILIECTB, IO CPABHEHHIO C JPYTUMU
MaHMITYJIATOPAMH:

- He TpeOYyIOT POBHOM MOBEPXHOCTH (B OTJIMYUE OT MBILIN);

- He TpeOyroT OOJBIIOr0 MPOCTPaHCTBA (B OTIMYME OT MBIIIU WU TpadUIecKoro
TIJIaHIIIEeTA)

- pacmojioXeHHue Tadmnaga (UKCUPOBAHO OTHOCHTEIHHO KIIABUATYPHl (B OTIMYHE OT
MBIIIIN);

- U TepeMelleHus Kypcopa Ha BeCh OKpaH JOCTaTOYHO JIMIIb HEOOJBIIOTO
nepeMenIeH s Manbla (B OTIMYUE OT MBILIN WU KPYITHOTO rpaguuecKoro IiaHieTa);

- C MOMOIIBIO OJIHOTO Taumajaa (He MpHUKacasch K KHOMKAM) MOXXHO BBITIOJHSATH YacTh
MaHUIYJISIUHN JIEBOH KHOIIKH MBIIIIH;

- OTHeNbHBIE YYaCTKM Tadmaga (TMOJIOCKa CIpaBa M CBEPXY/CHH3Y) MOTYT OBITH
WCIIOJIb30BaHBI JJIsl BEPTUKAIBHONW U TOPU3OHTAIBLHON TPOKPYTKH.

Taunaner HeKOTOpPHIX HOYTOYKOB (Hampumep, Apple, Asus) 001amalOT TEXHOIOTHEH
MynbTUTa4 (aHri. multi-touch), T.e. pacmo3HaOT >XKECTbl HECKOJIbKUMHU MAalbllaMH U MOTYT
UMHUTHPOBATh HAXKaTHUE MPaBOH KHONKH W KOJEeCHMKa 03 HCIIOJIB30BaHMS JONOJHUTEIbHBIX
KHOIIOK.

3amaHus I NPAKTHYECKOil padoThI
3aganue 1. CoctaBuTh TaOIUILY Ul CPAaBHEHUS BUJI0B MAaHUIIYJISTOPHBIX YCTPOHCTB BBO/A.

Tabmuua 1 — CpaBHeHHE MAHUNYJISITOPHBIX YCTPOIMCTB BBO/IA

[TpyHIHN BosmoxnocTn
HaunmenoBanue N JlocTonHCTBa Henocratku
JeNCTBUA IIPUMEHEHUS
Tpexbon
JI>KOMCTHK
TpeknouHT
Taumnapg

33}13HI/I€ 2. Onumiure COBPCMCHHBIC IPCJIOKCHUS T10 TTOKYIIKE TpeK60Ha, JKOMCTHKA

3aganue 3. IlpuBeaure kiacCMPUKALKIO WIPOBBIX MAHUIYJIATOPHBIX YCTPOMCTB, YyKa3aB
Ha3HAYCHHE YCTPOUCTBA U OCOOCHHOCTU PabOTHI

KonTposabHbIe BONPOCHI

=

Kakum o06pa3zom ocymiecTBisieTcs BBOA HHPOPMALIUU PU MIOMOIIHM MAaHHITYJISTOPOB?

Ha xakue Tunel nensarcs MaHUAyasATOpbl? Kakue ycTpoiicTBa OTHOCATCS K KAKJIOMY THITY?

3. Kakue u3 paccMOTpPEHHBIX MaHMITYJIATOPOB OOECIIEUMBAIOT BBICOKYIO TOYHOCTH YKa3aHUS
MO3UIMKU Kypcopa?

N

47




IpakTnyeckas padora Nell

Tema: Moakirouenne U HACTPOiiKa MapaMeTPOB PadOTHI MoIeMa

I]ens: n3y4nTh BUIBI MOJIEMOB X OCOOCHHOCTH, TIOIYYUTh HABBIKM PaOOTHI B ONIEPALIMOHHOM
cucreme WINDOWS 1o HacTpoiike 1 MOAKIIOUECHUIO MOIeMa

Ooopyooeanue: 11K, monem

Ilpozpammnoe ovecnewenue: MS Windows XP, odpucusiit naker MS Office

Kpatkue TeopeTrnyeckue u yueOHO-MeTOAMYECKHE MATEPHAJbI 110 TeMe NMPAKTHYECKO
padoThbI

Monaem (akpoHHM, COCTABJCHHBIA M3 CJIOB MOMAYJATOP WU JAEMOMIYJISATOP) — YCTPOMCTBO,
INPUMEHSIONIEECs B CUCTEMaX CBSA3H sl PU3NUECKOTO CONPSHKEHHUS MH()OPMAIIMOHHOTO CUTHAA
CO CpeJoil ero pacpoCTpaHeHus, TJIe OH HE MOXKET CyIIeCTBOBaTh 0e3 aJanTallii.

Monynatop B MOJAEME OCYIIECTBISET MOAYJSLUIO (UTO SIBJISETCS OCHOBHBIM OTIMYHUEM
MoJieMa OT poyTepa - TOT MOIYJSIUU U JAEMOAYJSIUN HE OCYIIECTBISIET, €CIH HE HMEEeT
BCTPOEHHOI0 MOJIEMa) HECYLIEro CHUrHajla IpH Iepenade OaHHBIX, TO €CTb H3MEHSAET €ro
XapaKTePUCTHUKU B COOTBETCTBUU C HM3MEHEHUSMU BXOJHOTO HMH(OPMALMOHHOTO CHUTHAjA,
JEMOAYJIATOP OCYIIECTBIISIET OOPaTHBIN Mpolecc Mpy MpuéMe JaHHBIX U3 KaHaja CBs3u. MoaeM
BBITMOJHAET (PYHKIHMIO OKOHEYHOTO 000pynoBaHus JIMHUU cBsizu. CaMo (pOpMUpPOBAaHUE TaHHBIX
JUIsL Tepefaud U o0paOOTKM NPUHMMAEMBIX JI@HHBIX OCYLIECTBJIAET T.H. TEPMHHAIBHOE
obopymoBaHue (B €ro poJid MOKET BBICTYIIATh U MEPCOHALHBIA KOMITBIOTED).

MogemMbl MUPOKO MPUMEHSIOTCS JUIS CBSI3W KOMITBIOTEPOB uepe3 Tele()OHHYIO CEeTh
(menegonnviii modem), KabeIbHYIO CeTh (KabeavbHwili Modem), PAaAHMOBOJIHbI). PaHee MoaeMbI
IPUMEHSUIUCH TaKKe B COTOBBIX TeeoHax (Toka He ObUTH BBITECHEHBI IU(POBBIME CIIOCOOaMU
nepenayu JaHHBIX ).

Bcee MOJIEMBI MOKHO pa3aenuTh Ha aanocoswvie u yugposvie.
[Tu¢poBble MOAEMBI UCITONB3YIOT I IIEpeJaun JaHHbIX OoJiee BbICOKME 4acTOThl (OT 4 kI 10
1-2 MTI'my), 4ro MO3BOJSET JOCTUraTh CKOPOCTH MeEpelaud JaHHBIX 10 HECKOJIbKMX MOuT/c
(MakcuMalibHasi CKOPOCTh 3aBUCUT OT KayecTBa JIMHUU U PAacCTOSHUS 0 y3i1a cBsizu). Huzkue
YacTOThl MPH ATOM HE MCIOJIB3YIOTCS, UYTO TIO3BOJIAET BECTH Tene(OHHBIH pa3roBop, He
npepbiBas coenuHenue. s paborel ¢ 1mudpoBeiMu mMomemamu Ha ATC mommkHO OBITH
YCTAHOBJIEHO CIIeUalIbHOEe 000PYI0BAHUE, [TO3TOMY Iepe]l MOKYIKOH HE0OX0IuMO yOenuThes,
yto Bama ATC noanepxxuBaer 31y yciayrd. Kak mpaBuiio, moJK/IFOU€HUE HEBO3MOXKHO, €CIIM Ha
TelneOHHON JMHUM YCTAHOBJICHBI YIUIOTHUTENH, CHApeHHble TeneoHbl WM dYepe3 Hee
IPOXOJUT CUCTEMa OXPAaHHOM cuUrHanmm3auuu. [[ng pasneneHusi curHajioB TenepoHa U Mojema
O00BIYHO HEOOXOJUMO YCTAHOBUTH JOMOJHUTEIbHBIA YACTOTHBIM AETUTENb: CIUIUTTEp WU
YaCTOTHBIA MUKpOPUILTP. B HEKOTOpPBIX ciiydasx 3T0 noTpedyer mMoaupukanuu TenedoHHON
npoBoaku. K coxanenuto, o0opyaoBaHuEe pa3IWYHBIX (QUPM HHOTAA OBIBAET HECOBMECTHMO
Ipyr ¢ apyroMm (ocobeHHO 3TO Kacaercs: cucteM ctanmaaptoB ISDN u SDSL), mostomy mepen
MOKYTIKOH MozieMa HE00X0IMMO IIPOKOHCYJIBTUPOBATHCS c IIPOBANIEPOM.
B macrosmee Bpemst AoCTymHBI DH(POBBIE MOAEMBI HecKobkux cranmaptoB: ADSL, VDSL,
SHDSL, ISDN, HPNA, SDSL, WIMAX, a Takxke 0Oecnpo6ooHvle MOAECMBI, HUCIOJb3YIOIIHE
TEXHOJIOTHIO COTOBOM CBsI3M. YacTo dTH TEXHOJIOTHU 00BEAUHSIOT MO 0OmuM HasBanueMm xDSL
(Digital Subscriber Line - mudposas aboneHTcKast ynHuUs). OMHAKO KAXKIBI CTaHIAPT MUMEET
CBOM 0COOEHHOCTHU U 00J1aCTh MPUMEHEHHUS.

ADSL (Asymmetric Digital Subscriber Line) - orTHocuTenbHO JelieBasi TEXHOJOTHS,
OpUEHTUpPOBaHHAsi Ha MaccoBoro norpedurtens. Kak ciemyer U3 Ha3BaHMS, Mepeaaya JaHHBIX
ACUMMETpPUYHA, TO €CTh Ha BXOASIIMUNA TpaduK OTBOAUTCS 3HAYUTEIHHO OOJIBIINNA YaCTOTHBIN
Iuana3oH, uyeM Ha wucxoisamuid. CKOpocTh mepedaud JaHHBIX OT I0Jb30BaTeNsi B CETh
cocraBnsieT oT 16 mo 640 kOut/c, a CKOPOCTh MOTOKA MAaHHBIX OT CETH K TMOJb30BaTEIIO
JIOCTUTAeT HECKOJbKUX MOUT/C. DTO COOTBETCTBYET MOTPEOHOCTSIM CpPEAHECTATUCTHYECKOIO
MOJIB30BAaTeNsl, A1 KOTOPOTrO CKOPOCTh BXOJAIIEro Tpaduka Oosee BaxkHa. 3arpys3ka ¢ailioB u
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%BC%D0%B8%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%BE%D1%80%D1%83%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
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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

Be0-CaliTOB MPOUCXOJUT ObICTpEE MO CPABHEHUIO C IPYTUMH CTaHIapTaMU LU(PPOBBIX MOJIEMOB,
4yro Jenaer TexHosoruto ADSL camoil momyssipHOM M pacnpOCTpaHEHHOW Ha CETOAHSIIHUN
JneHb. OgHAaKo M3-3a pa3HbIX CKOPOCTEH KaHAJIOB IpueMa M mnepenadyd AaHHbIX aBa ADSL-
MOJIeMa HE MOTYT COEAMHSTHCS HaIpsIMyl0 Apyr ¢ JApyroMm. s IpOCTOTHl YCTAaHOBKHM U
COBMECTHUMOCTH C pa3HbIMH TenehoHHbIMU JuHUSIMH Moaembl ADSL mnonnepxkuBaioT 1Ba
cragaapta: G.dmt u G.lite. G.dmt obecrieunBaeT OONBIIYIO0 CKOPOCTh MEpeIayn JaHHBIX (10 8.2
Mob6ut/c) HO mpu >TOM TpeOyeT YCTAaHOBKH JOMOJHUTENBHBIX YCTPOMCTB IJIsl pa3aeicHUs
curHanoB tenedona u moaema (cM. "Berpoensbiit crumutrep"). G.lite mo3BoNsSET MOCTHraTh
ckopocTteit mopsanka 1.5 MOUT/C U MOTHOCTHIO COBMECTUM C OOBIYHBIM T'OJIOCOBBIM TEIE(POHOM.
Ho Bo Bpemst paboThl CKOpOCTH Iepelnauyd JaHHBIX MOXKET MEHSTbCS B COOTBETCTBHU C
coctosiHueM TenedoHHON JTMHUU (YPOBHEM LIYMOB, KOJIMYECTBOM IOMeX U T. 11.). Kpome Toro,
ADSL-coenuHeHre 4yBCTBUTEIBHO K TIOMEXaM, OCOOCHHO OT JPYTHX JIMHUHN HU(POBOM CBA3H,
MPOXOSIINX IO TOMY K€ TeleQOHHOMY Kalero.

Crapmapr SDSL (Symmetric Digital Subscriber Line) obecneunBaeT CHMMETPUYHYIO
nepegavy JaHHBIX CO CKOPOCTHIO 10 2 MOUT/C 1 OpUEHTHPOBAH HA UCIIOJIb30BAHUE I IOCTyIa
B MHTEpPHET HEOOIbIIMMHU TpeanpuatusiMu. OCHOBHBIMEH HemocTatkamu SDSL-moakimodeHus
ABIIAIOTCS TUIOXasik COBMECTHUMOCTh OOOpYIOBAaHUSI pPa3HBIX MPOU3BOJUTENEH U CPaBHUTEIHHO
HU3Kas IMOMEXOyCTOMYMBOCTh. B Hacrosimiee Bpemsi Oosblliee pPACIPOCTPAHEHHE IMOJIYUMII
YCOBEPIICHCTBOBAHHBIN BapuaHT 3Toi TexHomoruu - SHDSL.

B SHDSL gnns mepemauu naHHBIX HCIONB3yeTcs oOmenpuHaTeid crangapT G.shdsl
(Symmetric High-Bitrate Digital Subscriber Line), KOTOpbIif O3BOJISET JAOCTUTATh CKOPOCTEH
nopsiaka 2.3 MOwut/c. DTa TEXHOJOTHS OPHEHTHUPOBaHA TMPEKIE BCEr0 Ha JIOCTHIKCHUE
MaKCHMaJbHOW HaJIeKHOCTH KaHana oOmeHa naHHeiX. B SHDSL npumensiercs ymydnieHHBINR
crocod 00pabOTKM CHUTHajga. DTO TapaHTUPYET CTAOWIBHOCTH IOAKIIOYEHUS M BBICOKYIO
YCTOWYMBOCTh K MomexaM Ha nuHuU. Heckonbko kaHanoB cBsizu SHDSL, pa3memnieHHBIX B
omHOM TenedOoHHOM Kabene, He MemaroT apyr apyry. SHDSL oGecneunBaer HamOONIBIIYIO
JMAIbHOCTh JIMHUM CBSI3U Cpeld BceX LU(DPOBBIX MOIEMOB - mopsanka 6 kM. BaxHbiM
npeumyiiectBoM TexHojorun SHDSL sBnsiercs TO, 4TO CKOpOCTh TNepeAadd JaHHBIX He
MEHsieTCsl B TIpolecce paboThl. IDTO YacTO ABISETCS HEOOXOJUMBIM YCIOBHUEM IS
KOPIOpaTUBHBIX Mojb3oBareneil. B ornmnune or ADSL-monema SHDSL-monem mosxet paborath
B peXHMME KIMEHTa U cepBepa, 4To Mo3BojsieT HacTpauBaTh nBa SHDSL-mozema st paGoTsl
HaNpsSIMYIO JpyT ¢ APyroM 0e3 UCIOJIb30BaHUS JOTIOHUTEIbHBIX KOMMYTaTOPOB.

Texuomorust VDSL (Very High Speed Digital Subscriber Line) Hanenena Ha obecrieucHne
nepesaud JaHHBIX B Mpefesax OAHOro 3JaHus (MakcumaibHoe pacctosHue 1.2-1.4 xm). OHa
UCIIONB3YeT OoJiee BHICOKHIM JAMAna3oH 4acToT, YTo Jenaet ee coBmectumoit ¢ ADSL u SHDSL.
Takum oOpa3om, 1Mo oJHOMY Tele()OHHOMY NPOBOJY MOTYT IE€pelaBaThCs OJHOBPEMEHHO
curnansl VDSL-monema, ADSL-mMozaema 1 00b14HOTO ToJ0coBOr0 Tenedona. Manas naabHOCTh
JUHUM TI03BOJISIET YOPOCTUTh W YJEHIeBUTh KOHCTpykuuio VDSL-mozema, mnpu 3TOM
oOecrieunBasi CKOpocThb nopsiaka 18 Mout/c.

Texuonorust HPNA (Home Phoneline Networking Alliance), Tak xe, kak 1 VDSL, cinyxur
JUISE OpraHu3alliid Tepefadyd JaHHBIX BHYTPH 3AaHus (CKOpocTh mopsaka 1 MoOwut/c Ha
paccrosinuu okosio 400 m). OHa nonHOCTHIO coBMecTUMa ¢ obopynoBanueM ADSL u SHDSL, a
TaKkXke ¢ OOBIYHOI TenedoHued. DTOT CTaHIApT MPEabsBIsAET HU3KUE TPeOOBaHUS K JIMHUU: K
OJIHOM IIMHE MOXKHO TOJKIIOYUTh HECKOJbKO aOOHEHTOB, a B KauecTBE JIMHUU CBS3U
MCIIOJIb30BAaTh AK€ PaJUOTPAHCIALIMOHHYIO IIPOBOAKY.

ISDN (Integrated Services Digital Network) - rpymma craHmapToB, 00€CIEYHBAIOLINX
ckopocth 110 128 kbut/c Ha mudpossix ATC. Ha crapoit (ananorosoit) ATC mozem ISDN
pabotath He Oyzaer. B mogkmtouenne ISDN, kak mpaBuiio, BXOAUT 1Liefiasi Tpynna yciyr - JOCTYII
B MHTEpHET, OAMH Wiu Ooyiee Tene(OHHBIX HOMEPOB (U1 MX HCIOJIb30BAHUS HEOOXOIUMO
Hanuuue UGPOBBIX TeIePOHHBIX alIapaToB), Nepeajpecalus BbI30BAa, KOH(EPEHI-CBS3b U

TIpyTHE.
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becripoBogHbIE MOJIEMBI UCTOIB3YIOT AJII COEIUHEHUSI C MHTEPHETOM TEXHOJOTHIO COTOBOM
cBsizu - craHgaptel GSM  wnmun CDMA. CkopocTh mepefaud  JaHHBIX —3aBUCUT  OT
MOJJIEP)KUBAEMBIX CTAHJIAPTOB M B COBPEMEHHBIX MOJENAX MOXET JIOCTHraTh HECKOJIBKHX
MEraOHT B CEKyH/LY.

WIMAX - TeXHOJOrHs IIHPOKOIOJIOCHON OeCHpOBOAHON CBSI3H, KOTOpas IO3BOJISCT
MpEAOCTaBIATh YCIyrH JocTyna B MHTepHET W mepenayd JaHHBIX 0O€3 MCIOJIb30BaHUS
KaOeJbHbIX JTUHUM U HA OOJBIINX PACCTOSHUSX.

LTE (3GPP Long Term Evolution) — 3T0 TexHOJOrHs Mepeaadd JaHHBIX W TOJIoca IS
MoOunbHOU cBsizu. LTE oTHocUTCS K 4eTBEPTOMY IOKOJIEHHUIO COTOBOM CBSI3M U SIBIISIETCS
YCOBEPILIEHCTBOBAHHBIM MPOJIOJDKEHUEM TEXHOJOruid Tperbero nokoneHuss CDMA u UMTS.
MakcumanbHasi CKOpoCTh nepenadn JaHHbX B ceTax LTE cocrarmser npumepno 173 Mout/c Ha
npuem u 58 Mout/c Ha mepenauy.

Kabenvnvle Monembl mpelHa3HAYeHbl Ui MOJAKIIOUEHUS K MHTEPHETY IO KaHallaM CeTH
Ka0enpHOTO TeseBuIeHus. [[03BOMISIOT TIepeiaBaTh JaHHbBIE CO CKOPOCThIO 10 30 MowuT/c.

AHanozoevle MOJIEMBbI 1JIs TIEpeAavu JAaHHBIX HUCIOJB3YIOT TOT K€ YaCTOTHBIN Hana3oH, 4To
u tenedonus - 10 4 k['u. MakcumanpHas CKOPOCTh EPEJAUU JTAaHHBIX C TOMOIIbIO aHAJIOIOBOTO
MoJieMa orpaHudeHa 56 kOut/c. Bo Bpemss MoJaeMHOro coeAuHEeHHs TenedOoH OCTaeTcs
HEJOCTYIHBIM (IJI1 TOTO, YTOOBI TTO3BOHHUTHh WJIM OTBETUTh HA 3BOHOK, HEOOXOIUMO IpPEpPBATh
coenuHenue). llogkmioueHne aHAJIOrOBOTO MojeMa He TpeOyeT YCTaHOBKH CIEIUAIBHOTO
obopynoBanus y abonenta u Ha ATC. Takum oOpa3om, OT TeICPOHHON CTAHIIUU 3aBHCUT
TOJIBKO KaYeCTBO CBSA3U M BO3MOXKHOCTh UCIIOJIB30BaHUS JIOMOJHUTENBHBIX YCIYT (OMpeaeTuTeNb
HOMEpa, OKMJaHHE BbI30BAa M T. 1.). LleHa MojaeMa 3aBUCUT OT HCIIOJIHEHUS (BHYTpEHHUE
MOJIEMbI ~ CTOSIT JIEIIEeBJIE BHEIIHUX) © OT KOJHYECTBA JIOMOJHUTENBHBIX (YHKIUN
(aBTOOTBETUHK, ONPEACIUTENb HOMEPA U JIp.).

Tunsi KoMnBLIOMEPHBIX MOOEMOB NO UCNOJIHEHUIO!

e pHemHue — mnoakimrovarTcs dyepe3 COM wmmu LPT, USB mopTt mnu cranmapTHBII
pazeeM B cereBoi kapTe RJ-45, OOBIMHO HWMEIOT OTHECNBbHBIA OJOK TMHTaHUS
(cymectBytoT 1 USB-MoneMsl ¢ mutanuem oT muHel USB).

e BHYTPEHHHE — JOIOJHUTEIBHO YCTAHABIMBAIOTCS BHYTph ammapaTta (B cioT ISA,
PCI, PCI-E, PCMCIA, AMR, CNR)

® BCTPOCHHBIE — SBIIIOTCS YacThIO ammapaTa, KyJa BCTPOCHBI (Hampumep, HOyTOyKa
WJTU JIOK-CTAHIINH ).

Tun unmepdghetica unu wunsl, Yepes KOMOPwbIL MOOeM NOOKIOUAEMCS K KOMNbIOmep).

USB (Universal Serial Bus) - nan6onee mpocToit U SKOHOMHYHBIN CITOCOO IMOAKITIOUYCHHS.
[Muna USB maet Gomnblnyto ckopocTh oOMeHa nanHbME (10 12 Mout/c. ans Bepcuu 1.1, mo 480
Mob6wurt/c. s Bepcuu 2.0) 1 BO3MOKHOCTD "Topsiuero” mojaxiItoueHus. Jpyrumu cioBaMu, MoJieM
MO>KHO MOJICOSUHATH U OTCOSAUHSATH MPSMO BO BpeMs pabOThI KOMITbIOTEpa.

PCl - crampmaptHas muHa i TIEPCOHAIBHBIX KOMITBIOTEPOB. BHYTpeHHHE MOIEMBI IS
HacTobHBIX [1K B 60JIBIIMHCTBE Clly4aeB yCTaHABIMUBAIOTCS B cBOOOHBIN PCI-croT.

PC Card, wiu PCMCIA - unrepdeiic uis MOIKITIOUCHUS KOMIIAKTHBIX HepH(EPHIHBIX
ycTpoiicTB. OOBIYHO MIPUMEHSIETCS B MOPTATUBHBIX KOMIBIOTEPaX (HOYTOyKax).

MSATA - wuHTepdeiic I TOIKIIOYEHUS IHPOKOIIOIIOCHOTO MOJieMa COTOBOW CBSI3H.
OOBIYHO UCHONB3YyeTCS B HOYTOyKax [Uisl pacIIUPEHHs BO3MOXKHOCTEW MPEIOCTaBICHUS
MIOCTOSTHHOTO JIOCTyna B ceTh VIHTepHeT.

ExpressCard - 3To HOBBII CTaHIApT KapT pacUIMPEHUs, KOTOPHIA MPUXOJUT HA 3aMEHY
PCMCIA (PC Card), mpeBocxos UX 1O cKOpocTu nepeaayn naHHbeIX. ExpressCard ncnonb3yer
ckopoctHyto muny PCI Express. Monynu ExpressCard umeror pazmepst 34x75x5 nmn 54x75x5
MM, 9TO 3HAYUTEILHO MeHbIIe pazmepoB moyeit PC Card.

ISA - ycrapesmias mmHa 115 [IK. CoBpeMeHHBIME KOMITBIOTEpAMH HE TIOJICPIKUBACTCS U B
HACTOsAIIEe BpeMs IPAKTUUYECKH HE UCIIOIB3YETCsl.
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JloCcTOMHCTBa BHYTPEHHETO MO/IEMa:

e  MEHBUIAA CIOXKHOCTh M IIEHA 3a CYET OTCYTCTBHSI KOpIyca, IMpeoOpa3oBaTelis MUTaHUS,
MHJINKaTOPOB U HHTEPPEHCHBIX CXEM;

e  OTCYTCTBHE NPOOJIEM C IUTAHUEM B Cllyyae ucnoiab3oBanus UPS;

e  OTCYTCTBHE HEOOXOIMMOCTH B CBOOOIHOM IIOPTE;

. MCHBIIICC KOJINYCCTBO BHCHITHUX COCIII/IHCHI/II\/'I " pa3bCMOB MU TAHU.

Henocratku BHyTpEeHHEro MoJieMa:

. BHCCCHHEC B CUCTCMY JOIIOJHUTCIIBHOIO ITOPTA, YTO MOKET OBITE qpcCBaTo KOH(bJII/IKTaMI/I
C IPYyTUMH CHCTEMHBIMH YCTPOHCTBaMH;

e  OosblIas MoABEPKEHHOCTh TTOMEXaM KaK OT KOMITBIOTEPHOTO UCTOYHMKA MTUTAHUSA, TaK U
OT COCEJJHUX OJIOKOB KOMIIBIOTEPA, YTO MOXKET CKa3bIBATHCS HA KAYECTBE CBS3H;

. OTCYTCTBUC HHAHUKATOPOB PCIKUMOB pa6OTBI, 4YTO 3aTpyAHACT KOHTPOJIb COCTOAHHA
MOJZIEMa U CeaHca CBSI3H;

. H€O6XOZ[I/IMOCTB BCKPBITHA KOMIIBIOTCPA IJII YCTAHOBKU U CHATHUA MOACMA, 4 TAKKC IJIA
HACTPOWKH KOH(UTYpaIMy MOpTa;

. HCBO3MOXHOCTb HMCIIOJIB30BaHHA MOACMa C KOMIBIOTCPOM APYIroro TUIila WKW APYTrUM
MHTEIICKTYaJIbHBIM YCTPOWCTBOM;

e BO3MOXHOCTh HaJEXHOro cOpoca MojaeMa B ciydae '3aBHCaHUA" BCTPOECHHOMN
MHKPOIIPOTPaMMBbI, KPOME KakK yepe3 IrI00anbHbIi cOpOC KOMIIBIOTEPA;

. HCBO3MOXHOCTb HMCITIOJIb30BAHUA CUHXPOHHOT'O PEKHNMa pa6OTI>I;

JlocTonHCTBa BHEIIHETO MOJIEMA:

e  ONTHUMAJBbHOE IO IOMEXO3AIIUIICHHOCTH HCIIOJIHEHUE C COOCTBEHHBIM HCTOYHMKOM
NUTAHUS;

e  HaJIMYUE UHIUKATOPOB;

e BO3MOXXHOCTb aBapuHHOro cOpoca B JIt000Il MOMEHT IyTEM OTKJIFOUEHUS TUTAHUS;

e BO3MOXXHOCTb HUCIOJIb30BAHUS C JIIOOBIM TUIIOM OKOHEYHBIX YCTPOHCTB - KOMIIBIOTEpaMH,
TEpMHHAJIAaMU, IPUHTEPAMU, KACCOBBIMU ariapaTamy U T.I1.;

e  BO3MOXXHOCTb HCHOJb30BAHUS CHHXPOHHOTO peXHMMa pPabOThl, IpU KOTOPOM JaHHbIE
NepeJalTcsl Ha YpPOBHE OUTOB, a HE OANTOB; ATOT PEXKUM MPUMEHSAETCS B OUT-OPUEHTUPOBAHHBIX
OKOHEYHBIX YCTpOICTBaX.

e TIpOCTOE U OBICTPOE MOJKIIOYEHHE, U TAKKE - MEPEKIIOUYEHHE MEXAY OKOHEUHBIMHU
YCTPOMCTBaMHU.

HenocraTky HEKOTOPBIX BHEIIHUX MOJIEMOB:

e  0oee BBICOKas CIIOKHOCTD U 11€HA;

e  0OoJblIee KOJIMYECTBO BHEIIHUX YCTPOMCTB (MOEM U OJIOK TUTAHMUS);

e  HEOOXOJUMOCTbH JOMOJIHUTEIBHONW PO3ETKH MUTAIOIIEH CETH, a B ClIy4yae MOAKIIOUEHHS K
UPS - crienuanbHOTO IEPEeX0THUKA;

e  HEOOXOJMMOCTb CBOOOJHOTO MOpTa U UHTEPPEHCcHOro Kabes.

3ajanus 11 NPAKTHYECKOM PadoThI

33}13HI/IC 1. CocTaBuTh Ta6J'II/II_[y PAa3JIMYHBIX TUIIOB MOJCMOB

CraHmapTsl MOieMa Ocobernoctr

ADSL

SDSL

SHDSL

VDSL

HPNA

ISDN

WIMAX
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| LTE | |

3aganue 2. Bocnomp3oBaBmmchk cairtom  https://market.yandex.ru/ onummre 1106011
BHYTPCHHUH MOJEM: HU300paKCHHE MOJIeMa, IICHA, 3asSBJICHHBIC XapaKTCPUCTUKU (3HAYCHHE U
pactpOBKY XapaKTEPUCTHUK).

3aganue 3. Bocnons3oBaBmuck caiitom https://market.yandex.ru/ onumure 106011 BHENTHHN
ADSL-Monem wu3o0pakeHHE MoOjAEMa, IICHA, 3asABJICHHBIC XapaKTEPUCTHKU (3HAYCHHE U
pactppOBKY XapaKTEPUCTHUK).

3aganue 4. Bocnons3oBaBmuck caiitom https://market.yandex.ru/ onumure 106011 BHENTHH
GSM-monem nmm LTE-momem: um3oOpaskeHHe Mojema, II€HA, 3asBICHHBIC XapaKTEPUCTHKU
(3HaueHue U pacmrupPoBKY XapaKTEPUCTHK).

3apanue 5. OnumuTe MOAKIIOYEHNE U HACTPOUKY pabOTHI MoIeMa

KoHTposbHBIE BONIPOCHI

Uro Takoe moaem?

Kakue naTepdeiicsl MOTyT OBITh HCIIOIB30BAHBI IS TIOAKIIOYEHHS PA3IMYHBIX MOJAEMOB?
Hepe‘{I/ICJ'H/ITe THUIIBI MOJCEMOB I10 UCIIOJTHECHUIO

Kakue nocTomHcTBa y BHyTpEeHHETO MoaeMa?

KakoBbl HEIOCTaTKU Yy BHYTPEHHET0 Mojiema?

Kakue nocromHcTBa y BHEIIHEro Moaema?

Kakue HenocTaTku y BHEIIHEro MojieMa?

NoakowhE
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IpakTnyeckas padora Nel2

Tema: loakinwo4yeHue U padoTra ¢ HeCTAHAAPTHLIMH NepudepUilHBIMHM YCTPOHCTBAMU
ITK

Ilens: paccMOTpeTh pPa3HOOOpa3HbIEe HECTaHIAPTHBIC TNepu]epHiiHble YCTpOWCTBA U HX
MOJKJIIOUYEHUE

Oébopyoosanue: 11K, HectannapTHeie nepudepuiiHpie yCTpoiicTBa

Ilpozpammnoe obecneuenue: MS Windows XP

Kparkue Teopernyeckne U y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe NMPAKTUYECKO
padoThI

[lepudepuiinoe ycrpoiicteo (IIY) - ycrpoiicTBOo, BXOzsmiee B COCTaB BHEUIHETO
obopynoBanus  MHKpo-OBM, obecneunBaromiee BBOJ/BBIBOJ  JIaHHBIX, OpraHU3alLUIO
IPOMEKYTOYHOTO U JTTUTEIHHOTO XPAHEHUS TaHHBIX.

MOXHO BBIICIUTH CIEAYIONIME OCHOBHBIE (DYHKIIMOHATbHBIE KIIAcChl TMepudepuilHbIX
YCTPOMCTB.

1. 11V, npenna3HauyeHHbIE A CBSI3W C MoOjib3oBarteneM. K HHUM OTHOCAT pa3idyHbIe
YCTPOMCTBA BBOJA (KNABMATypbl, CKaHepbl, a TaKKe MaHUIYJSATOPBI - MbllK, TPEKOOIBI H
JDKOMCTHKH), YCTPOICTBA BBIBOJA (MOHUTOPbI, HHIUKATOPHI, NPUHTEPbI, TPadOnOCTpOUTETH |
T.I.) ¥ UHTEpaKTUBHBIE yCTpoiicTBa (TepMuHaibl, JKK-TutaHIIeTh ¢ CEHCOPHBIM BBOJIOM H JIp.)

2. YcTpoiicTBa MaccoBOW MamsATH (BUHYECTEPHI, JUCKOBOABI, CTPUMEPHl HAKOMUTEIU Ha
ONTUYECKUX JTUCKaX, (IAII-TIAMATh U JIp.)

3. VYcrpoiictBa cBs3u ¢ obwvekrom ympasinenus (ALIL ILAII, npatuuku, uudpoBbie
PeryJsTOphl, pefie u T.11.)

4. CpenctBa nepenayu JaHHBIX Ha OOJNBIINE PAcCTOSHUA (CPEACTBa TEICKOMMYHUKAIIUN)
(MOJIeMBI, CETEBBIC AT TEPHI).

Hectannaptaele nepudepuiinpie yctpoiictBa — mnepudepuiiHple yCTPOMCTBA, HMEIOIIUE
HECTaHAAPTHYIO (HOpPMY, aJalITUPOBAHHBIE TIO OTIPEICIEHHYIO 3a/1ady.

3agaHus 1019 NPAKTHYECKOH padoThI

3anomuure Tadbaunsl 1-5
3aganue 1. Tunel HecTaHAAPTHBIX NepUEPUIHBIX YCTPOMCTB

YceTpoicTBO N300paxkeHue Onwucanue XapaKkTepucTUKU

becknaBumnas
kiaBuarypa OrbiTouch

Hillcrest Labs Loop
Pointer

Munu-nipuntep Berq

Mapkep-ckanep

3ananue 2. Tunbl HeoObuHBIX USB-ycTpoiicTB (MIpUBEAMTE CAMOCTOSITEIBHO MPUMEPHI 2-4)

YcTpoicTBO N300paxkeHue Onucanue

1.USB yBnaxuHuTeNb
BO3/yXa

2.

3.

4.
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3ananue 3. KOHCTpYKTUBHBIE 0COOCHHOCTH MIPEICPOB

[Tokazarenn [TepconanbHbIe Oducurie [TpoMeblieHHBIE
HIpeaepsl HIpeaepbl HIpeaepsl
EMKOCTh  KOp3UHBI
JUIsL  YHUYTOXKEHUS
Oymar
Kuacc cexkpernoctu
Pexomenmyemoe
KOJIMYECTBO
10JIb30BaTENEH
MakcumanbHas
IIPOU3BOJUTENBHOCTD
3ananue 4. YcTpoilcTBO BUPTYaJIbHON pEaIbHOCTH
YCcTpoHCTBO H3o0paxenue Onucanue
[lem BUPTYyaJIbHOU
peabHOCTH
Ouku BUPTYaAJIBHON
peaNbHOCTH
3aganue S. Tunel 3D-npuHTEPOB
[Tokazarens 3D-npunTep A 3D-npunTEp 3D-npunTep
Joma MEIUIMHCKUN | mpodeccuOHaANbHbIN

Tun matepuana

TexHonorus neyaTu

[Tpon3BoauTEIH

Ilena

N300paxkeHue

Ocobennoctu

KoHTpoJibHBIE BOIIPOCHI

1. B uem ocoOeHHOCTH HECTaHAAPTHBIX NepUPEPUIHBIX YCTPOICTB?
2. Kakue BbI 3HaeTe MpUMepbl HECTAHIAPTHBIX YCTPOMCTB BBOIa MHPOpMALIUU?
3. Kakwue BbI 3HaeTe MpUMepBI HECTAHAAPTHBIX YCTPOICTB BBIBOA HH(OpMAITHH?
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IpakTnyeckas padora Nel3
Tema: Bpbi00p KOHGUIYpaIMH KOMIIBIOTEpa
Ilenv padomsi: 3HAKOMCTBO C OCHOBHBIMU TEXHMUYECKHMHU XapaKTEPUCTUKAMM YCTpPOMICTB

MEPCOHAILHOTO KOMIIBIOTEPA; 3HAKOMCTBO C HOMEHKJIATYPOM M CHMBOJIUKOM; 3HAKOMCTBO C
NPUHIUIIAMUA KOMIUIEKTAalMU Kommbiotepa npu nokynke [IK; monyueHue HaBBIKOB B OIICHKE
CTOMMOCTH KoMILIeKkTa ycTporcTs T1K.

Qbopyoosanue: 11K
Ilpocpammnoe oovecneuenue: OC Windows, mnpesenraimss «BbpiOOp KOMIUICKTYIOIIHX,

nporpamMma «Komrsrorep», Ipanc-ImucT

Cnpasounasn unghopmayusn

[Tpu cOopke KOMMbIOTEpPA M3 OTIACIBHBIX KOMIUIEKTYIOIIMX HEOOXOAMMO yYUTHIBATH J[BA
OCHOBHBIX MoOMeHTa. [lepBbIii M3 HHX KacaeTcsl Kpyra 3ajad, AJs pelIeHUs KOTOpBIX Oyner
MCII0JIb30BaThCSl KOMITBIOTEP. Y CIIOBHO KOMIIBIOTEPBI MOXKHO Pa3JIEIUTh HA HECKOJIKO TPYIIII, B
3aBHCHUMOCTH OT UX (PYHKIIMOHAJIBHOTO Ha3HAYEHUA: OPHUCHbBIE, yUeOHbIE, UTPOBBIE, TOMAIIIHUE,
MyJbTUMEANIHbIE U T. 1. Ha3zHaueHue KoMIbloTepa OIpeneisieT TOT Habop YCTpPOWCTB, U3
KOTOPBIX OH JOJDKEH COCTOSITh, a TaKXK€ WX OCHOBHBIE XapakTepucTuku. Hampumep, ans
O0(pHCHOTO KOMITBIOTEPA COBEPIIEHHO HEOOXOAWMBIM [OJDKHO OBITh HaJlWYue TPUHTEpa, a
UTPOBOMY - HE 00OHTHCH 0€3 MOIIHOIO Mpoleccopa, O0JBIIOro 00beMa ONepaTUBHOMN MaMATH,
KaueCTBEHHON BHUAECOKAPTHl C JOCTATOYHBIM OOBEMOM BHIECONAMITH U XOPOILIErO0 MOHHUTOpA.

BTopoii MOMEHT KacaeTcs COBMECTUMOCTU OTAENBHBIX YCTPOMCTB C MATEPUHCKOM ILIATOM.
[Ipexne Bcero, 3T0 OTHOCUTCS K COBMECTUMOCTH YCTPOMCTB C MaTEpPUHCKOM ruiatou. [Ipexne
BCEro, 3TO OTHOCHUTCSI K COBMECTUMOCTH 110 UHTepdeiicy noaxinoueHus. CyecTByeT HECKOIbKO
Pa3IMYHBIX MTPOIECCOPHBIX HHTEP(EHCOB, I KaXKIOTO U3 KOTOPHIX BBITYCKAIOTCSI CBOM MOJAEIH
MaTePUHCKHX ILIAT.

Jns mponeccopoB ¢upmer Intel, nanpumep, ucnonp3oBanuchk uaTepdeiicsl Socket 1150,
Socket 1155, a nns mpoueccopoB ¢upmer AMD —Socket AM3, Socket FM2 u mpoune.
[Toaromy mnpu BeIOOpE MaTEpUHCKOM ILIaThl BCEr/a, B MEPBYIO Odepeidb, CIEAyeT oOpaliaTh
BHUMaHNE Ha ee MPOLECCOPHBII nHTepdeiic.

CrangapTHbIM HHTEp(EHcoM s MOJKIIIOUEHUS BUJCOKApT HAa JaHHBIH MOMEHT SIBISIETCS
mmHa PCI-Express (PCle wmu PCI-E), PCl-Express 16x u PCI-Express 2.0 — nauboinee
UCIOJIb3yeMble MHTephEenc s MOAKIIOYEHUs JUCKPETHBIX BUAEOKApT. OCHOBHOE Pa3InYUEM
MEXJIy STUMHU BEPCUSIMU B TOM, 4TO B BepcuH 2.0 Oblia yBeInueHa MaKCUMallbHas MPOIMyCcKHas
crocoOHOCTh 70 8§ I'OMT/c B KaXJOM HaIpaBICHUHU, a TAaKXKE YBEJIMYMBAECT BO3MOXKHOCTHU
sHepronoaaun 10 300 BT, ms 3TOro Ha BUAEOKApThl YCTAaHABIMBAeTCS 2 X 4-IITHIPbKOBBIN
pa3zveM nutanus. PCI-Express peann3oBaH B pa3Iu4HbIX BEPCUAX, OTIUYAIOIINXCS MPOITYCKHOM
crocobHocThIO: 1X, 2Xx, 4x, 8x, 16x um 32x. Bunmeounrtepdeiic PCI-E 16x obGecneunBaer
MIPOITYCKHYIO CITOCOOHOCTH paBHyI0 4 ['6/c B kaka0M HampaBiieHHH. Takxke ObLIN peann3anuu
PCI-Exp 8x (B 6romketHbix SLI- uiu CrossFire-pemenusix) u PCI-E 4x (umu PCI-Express Lite)..

CoBpemenHast omneparuBHas mnamsaTh o00bgHO wmMmeer Tunm DDRIII wnu DDRIV u
COOTBETCTBYIOIIME HHTEp(ENChl MOAKIIOYEHNsT K MaTepuHCKOM miare. MHorma Ha onHOM
MaTEepUHCKOH IIaTe MOTYT OJJHOBPEMEHHO IPUCYTCTBOBATH 00a ATUX THIA PAa3bEMOB.

XKecrkue qucku nonkmovatorces no uarepdeiicam Serial ATA I u Serial ATA I (SATA [T u
SATA III). CymiecTByIOT TakXe MMEPEHOCHBIE KECTKUE JUCKH, MOJAKIII0OUaeMble M0 UHTepdeiicy
USB.

Taxxke cienyer ydyuThIBaTh, YTO yCTPOMCTBA, MMEIOIIME OJMHAKOBBIM MHTepdelic, MOryT
OTJIMYATHCS 10 MPOIYCKHONW CHOCOOHOCTH, KOTOpasi U3MepsieTcsi B MerabaiTax B CEKyHIy WU
Merabutax B cekyHay. Hano oOpaimiaTe BHHMaHHE, KaKyl0 MPOIYCKHYIO CIIOCOOHOCTh HMeEEeT
JTAHHOE YCTPOMCTBO M KaKyl0 MpPOMYCKHYIO CIOCOOHOCTh oOOecrneyrBaeT BbIOpaHHas
MaTepuHCKas 1uiata. Eciin oHM He coBmajaroT, TO JMO0 caMoO YCTpPOMCTBO, MO0 MaTepUHCKas
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maTa He OyneT paboTaTh B ONTUMAIBLHOM PEXHUME, UTO OyIET BIHMATH Ha OBICTPOICHCTBUE BCEH
KOMITBIOTEPHOIN CUCTEMBI B LIETIOM.

[Ipy KOMIUIEKTallUM KOMIIbIOTEpa HEOOXOIUMO TaKkKe YYUThIBaTh, YTO HEKOTOPbHIE
KOMIIOHEHTBI MOTYT OBITh BCTPOCHBI HEMOCPEACTBEHHO B MATEPUHCKYIO IUIATy (BHICOKAPTHI,
3BYKOBBIE KapThl, CETEBbIC KapThl) U MPUOOPETEHHUE AOMOJIHUTEIBHBIX aHAIOTMYHBIX YCTPOHUCTB
MOYET OBITh OIPABIAHO TOJBKO B TOM CIIy4ae, €CJIM OHH UMEIOT JIyUIlIne XapaKTePUCTUKH, YeM
MHTETPUPOBAHHOE YCTPOMCTBO.

Hanuune BcTpoeHHOW 3BYKOBOH KapThl MOXKHO OINpPEENIUTh MO HAa3BAaHHMIO KOJEKa, OOBIYHO
Realtek, a BcTpoeHHOUN ceTeBoil KapThl — M0 oOo3HayeHH0 LAN, mocie KOTOporo OOBIYHO
YKa3bIBAETCS MPOITyCKHAst CIOCOOHOCTH B MErabuTax B CEKyHY.

OObIyHO 17151 0003HAYEHUSI BCTPOCHHON 3BYKOBOW KapThl HCIOJIb3YETCS Ha3BaHHE KOJEKa
AC'97, a ans BCTpOCHHOW 3BYKOBOWM KapThl - oOo3HaueHue LAN, mocie KOTOporo OOBIYHO
yKa3bIBaeTCsl MPOIYCKHAs CHOCOOHOCTh B Meraburax B CeKyHAY. BcTpoeHHbIe BHAEOKapTHI
MOTYT 0003HAYaThCS JIN0O WX Ha3BaHUEM, TUOO MPOCTO COKpalieHueM "B/K".

3aanus AJ151 NPAKTUYECKOH padoThl
3ananue 1
BEIMONHUTE ONMUCaHWE THUNWYHBIX KOHPUTypaluid KoMmMIbioTepa (MHGOpMAIHMIO HAaWTH B
npe3eHTau «BpI00p KOMITIEKTYOIINX»)

3aganue 2

[TomoOpaTe KOMIUIGKTYIOIIUE M3 MpPaNC-IIMCTa JUIS KOMITBIOTEPA, NPEAHA3HAYCHHOTO IS
pelIeHHs] ONpEeAETIeHHOr0 Kpyra 3ajad (MIrpoBOH KOMIBIOTEp, OQHMCHBIM KOMIBIOTED).
[TopcunTarh CTOMMOCTH JAHHOTO KOMIbIOTEpa. Bce KOMITOHEHTBI JIOJDKHBI CTBIKOBAaTBHCS C
MaTEepUHCKOH IJIaTOH 10 UHTepdelcy NOIKIIUEHUS U IPOIMYCKHOW CLIOCOOHOCTH.

BapuanT onpenenauTs 1o xXypHaity yueOHOU IpyIibl

1. Oducnas/«nomamnsas» (low-end) xondurypanus. Takoil KOMIbIOTEpP, B MEPBYIO OYepelb,
npeaHa3zHaueH i padotel. Crojla MOKHO OTHECTH HCHOJb30BaHHe cetu MHTepHeT, padoTy ¢
JOKyMeHTaMu, oucHeiMu npunoxkenusmu (Word, Excel u ap.), MaTeMaTH4eCKUMU MakeTaMu
(Mathcad, Maple). Bo03MOXHO Takke MNPOCIYIIMBAHUEC MY3BbIKHA, TPOCMOTP (HUIEMOB.
OTHOCUTENBHO HEmIoXo OyayT pabotarb '"nérkue" (C  HEBBICOKMMHM  CHUCTEMHBIMU
TpeOOBaHUSMU) UJIU CTapble KOMIbIOTEpHBIE UTPBL. CymMma 1115 ipuodpetenus 25 000 py6.

2. bropketHast urpoBasi KoHpUrypanus. [ToMuMo Bcex BBILIENIEPEUUCIEHHBIX BO3MOXKHOCTEH,
CUCTEMHBIH OJOK 3TOM KOH(UIypalMM HEIUIOXO «IOTSHET» HE OuYeHb TpeOoBaTeIbHbIC
COBpPEMEHHBIE KOMITBIOTEPHBIE UTPBI, & TaKkKe 00eCHeYUT AOCTATOUYHO KOM(OpPTHYIO padoTy ¢
aynuo3anucsmu u pororpadusmu. Cymma s npuodperenus 30 000 pyo

3. Urposas xoudurypauus cpeanero kiacca (middle-end). Ilpu ymepeHHO# cTOMMOCTH
CHCTEMHOTO OJIOKa, MOJb30BaTEIbh IIONy4aeT KOMIBIOTEpP, KOTOPBIA CIIOCOOCH YCIIEIIHO
CHPABUTHCS C OOJBIIMHCTBOM COBPEMEHHBIX KOMIIBIOTEPHBIX MI'P U UMEET MPUOIU3UTETbHBIN
3arac Mpou3BOIUTENBHOCTH Ha Oyaymue ~2-3 roja (Mpu yCIOBUH TaKOU e CKOPOCTU pa3BUTHUS
KOMIIBIOTEPHBIX TEXHOJIOTHH, KaK B HeIHENTHee Bpemsi). Cymma ains npuodperenus 35 000 py6

4. UrpoBasi KOH(UTrypalusi BBICOKOTO Kjacca. Takol KOMIBIOTEP OTJIMYHO CIPABUTCA C
caMbIMH TpeOOBaTeNbHBIMU UIpaMU (HampuMmep, ¢ cCoBpeMeHHbIMU 3D-mryrepamu), obecriedut
OTJIMYHYIO TTPOU3BOIUTEIHHOCTD NMPU 00pabOTKe 3ByKO3aIMCcel, a Takke nmoaepxkky DirectX 11
u BbiIe. Takast KOH(pUTypaus UMeeT XOPOILIHUii 3armac NPOU3BOIUTENLHOCTH Ha Onvkaime ~3-
5 ner. Cymma st npuoopeterus 50 000 py6

5. Tonosass urpoBast koHdurypamms (high-end). JlocratouHo ngoporas U Ou€Hb MOIIHAS
KOHHUTyparnusi sl AKCTPEMaIbHBIX TEHMEpOB W DHTY3MACTOB TEXHOJIOTHH, HE >KAICIOLINX
HUKAaKUX [J€Her Ha caMmble COBPEMEHHBbIE M MOIIHBIE KoMmIuiekTyounme. Cymma Juis
npuobperenus 60 000 py6

6. Koudurypauus ans1  BugeomMoHTaxa. OTHENbHO CTOMT  YNOMSIHYTh  JJOCTaTOYHO
crienuuieckyro KoH(UTypanuio, HaumOoJee ONTHUMAIBHO TMOAXOISNIIYI0 Il pabOThI ¢
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BUJICO3AMUCIMH. YTIOp B TAKOM KOMIIBIOTEPE JIEJIaeTCsl Ha MOUTHOCTh EHTPAIBHOIO MpoLieccopa
Y KOJIMYECTBO ONEPATUBHOM NMaMsTH, B TO BPEMS KaK BUJICOKAPTa UTPAET HE3HAUUTEIbHYIO POJIb.
ITostomy Takoit IIK, HecMOTps Ha MOIIHBIA MpoLECCOp, HE MOAOMAET IJII COBPEMEHHBIX
KoMmbloTepHBIX Urp. Cymma ams nmpuodpererus 45 000 pyo

7. Yuebnsiii komnbroTep. KomnbroTep OyAeT ncnoib30BaThCsl B y4eOHOM IpoLiecce U JOJIKEeH
BXOJIUTH B JIOKAJTBHYIO ceTh MIKOJbI. CyMMa, KOTOpO# pacnornaraet mkoia, — 20000 pyo.

8. Homamnuit kommerorep. Kommbpiorep A0mkeH ObITh HpelHa3HaYeH B OCHOBHOM JIJISt
npocMOTpa BHUACOMUIHBMOB C BBIBOJOM Ha JKpaH TEIEBU30pa, KOMIBIOTEPHBIX WP,
npociymuBaHus My3blkn. CymMma, KOTOpoi pacrosiaraet 3akazuuk, — 30000 py6.

Pe3y.]'II>TaTI>I 3aliucaTh B BUC Ta6J'II/II_[BI

Hi\lrf HanmenoBanue komnonesTa Koiu-Bo Lena B py0
1
HUTOI'O:
3ananne 3

3amyctuth nporpammy «Kommbrotepy, ocyuectBuTh cOopky 1K, nolitu no yposus TexHuk

KoHnTpoJibHbIe BOnpockl

. Kakue yctpoiicTBa obecrieunBaroT MuHUMaNbHbIN cocTaB [1K?

. JaiiTe kaccuukanuio u Ha3HAYCHUE PA3TUIHBIX BHIOB ITAMSITH.

. UTO BXOZMT B COCTaB OCHOBHBIX KOMIIOHEHTOB MaTepuHCKOM Tuiatel [1K?
. KakoBo Haznauenue s [1K?

. Ilepeuncnure ocHOBHBIE XapakTepucTuky muH K.

. B uem otnnuue munel u nopra I1K?

. Kakue nmapameTpsl XapakTepu3yrT IPOU3BOJUTEIBLHOCTH ITpoLeccopa’?

. [lepeuncnure OCHOBHbIE XapaKTEPUCTUKU MUKPOCXEM MaMSATH.

O 0 31N DN Kb~
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IIpakTuyeckas padora Ne 14
Tema: AHaJu3 annapaTHoOro u nporpaMmMmHoro odecnedenusi ITIK u onpenesienue ux
COBMECTHUMOCTH
IIe.m: paﬁoTblZ HU3YyUYUTh TMPUHOUII TECTUPOBAHUA COBMCCTUMOCTH allllapaTHOIoO U
MPOrPaMMHOTO O0ECTICUeHUSI.

OoopynoBanue: [1K
IIporpammuoe odecrieuenne: OC Windows

Kparkue Teopernyeckue u y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe NMPAKTUYeCKOi
padoThI

CoBMECTUMOCTh — CIIOCOOHOCTH aIMapaTHBIX MM MPOrpaMMHBIX KOMIOHEHTOB paboTarth ¢
3aJJaHHOM KOMIIBIOTEPHOH CHCTEMOW, MM CHOCOOHOCTh JBYX YCTPOMCTB paboTaTh Ipu
COEJIMHEHUH JIPYT C IPYTOM.

Ilpy OTCYTCTBMM COBMECTHMMOCTH MOIYT BO3HHUKAaTh pa3JIU4Hble BHIbl KOH(IUKTOB,
MEMIAOIINE WM JIelalolie HEBO3MOXKHOM HOPMalbHYIO PAabOTy KOMIIBIOTEPHOH CHCTEMBI.
Yare Bcero KOH(IMKTHI BOZHUKAIOT IPU YCTAaHOBKE HOBOI'O 000pYIOBaHUS UM MPOTPAMMHOIO
oOecrieyeHus.

KoH(uuKTeI fensTcs Ha annaparHble, IPOrpaMMHbIE U ITPOrpaMMHO-aIlapaTHbIE.

AnmapaTHple KOH(QIMKTBI — 5TO KOH(IIMKTHI Yalle BCEro BO3HHUKAIOIIUE IpH COOpKe
00OpyIOBaHUSI WJIM IpPU €ro YCTAaHOBKE B CETH W HNPUBOASALIME K YACTUYHOW WJIM HOJHOMN
HepaboTocnocoOHOCTH ycTpoiicTBa. UToObl m30exkarh Takux KoH(pukTOB, mpu cbopke I1K
HE00X0IMMO COOIII0IaTh CIIEAYIOLIUE [TPABUJIA.

1 MatepuHCKas 1u1aTa ¥ KOpITyC TOJDKHBI ObITh ofgHOTo (hopmara (Hanpumep, ATX). CokeTsl
MaTEpUHCKOM IUIaThl M IMpoOLieccCopa TakKe JOJDKHBI COBHAAaTh (HAampuMep, y Ipoleccopa —
Socket LGA775, a y marepunckoi maTel — SOCket 775).

2 MarepuHCcKas mjarta JIoJbKHa MOAJepKUBATh YacTOTY IIUHBI Mporeccopa. Hanpumep, ecnu
npoiieccop noaaepkuBaet yactory 1333 MI't, To u MmaTepuHCKas 1j1aTa JOJKHA TOIePKUBATh
yacToTy muHbI 1333 MI'm.

3 Heo6xoaumo oOpaTHTh BHUMaHHE Ha 3BYKOBYIO, CETEBYIO M BUJCOKAPTY, €CIU OHH HE
BCTpoeHHbIe. OHM JJOJKHBI IUIOTHO BXOJIUTH B Pa3beMbl HA MaTEPUHCKOM Iu1are.

4. OnepatuBHasl NaMATh TaKXKe JOJKHA OBITh COBMECTHMMa C MAaTEpUHCKOHN MiaTod (OHU
JIOJDKHBI MTOJIIEP’KUBATh OJMHAKOBYIO YacTOTY).

[lpn ycTraHOBKE KOMIIBIOTEpA B JIOKATHHON CETH NMPH BO3HUKHOBEHHU KOH(IUKTOB HY>KHO
IPOBEPUTH HE TOJIBKO MPABUIBLHOCTh YCTAaHOBKM CETEBOW KapThl, HO U MPaBHIBLHOCTh 00XKHMMa
Kabesst; KpoMe TOro, Kabesib MOKET ObITh MPOCTO MOBPEXK/IEH.

Taxoke Ipu ycTaHOBKE HECKOJIBKUX KapT PacIIMPEHUs] MOXKET BOZHUKHYTh KOH(IIUKT aipecoB
BI10OS, HoMepoB npephIBaHN# HITH KaHAJIOB PSMOTO JIOCTYIIA K TTAMSTH.

[TporpaMMHble KOHQUIMKTBI Yalle BCEr0 BO3HUKAIOT MPHU YCTAaHOBKE JApailBEpOB yCTPOWCTB
WIA JIPyroro MpOrpaMMHOTO OOECTI€YeHHsT ¥ TPUBOAAT K YaCTHYHOW WM  TOJHOH
HEepaboTOCOCOOHOCTH YCTpPOHCTBA TMOO CETH.

[IporpaMMHble HEMCIIPAaBHOCTU TNpPU COOpPKE WM YCTAaHOBKE OOOPYIOBAHMSI BCTPEUAIOTCS
HaMHOTO Yallle, YeM arapaTHble, U BOSHUKAIOT HE TOJBKO M3-3a HEMPABUIBHO YCTAHOBICHHBIX
JpaiiBepOB YCTPONCTB, HO U M3-3a HECTAOMIBLHOCTH pabOThI MPOTPAMMHOI0 00ECIICUEHUS.

OcCHOBHBIE PUYUHBI BOBHUKHOBEHHUS IPOTPAMMHBIX OIINOOK:

1 HecoBepitieHCTBO TPOrpaMMHOTO 00ECTICUeHUS.

2 HecoBeplIeHCTBO oOmepalMoHHONM cucTeMbl. Kakumu Obl COBEpIIEHHBIMH HHU ObUIH
OTEepaIlMOHHbIE CHCTEMbI, OHM HE MOTYT CO3/1aThb HOpMAaJbHbIE YCIOBHS HJs pabOTHI BCETO
CYULIECTBYIOILEro MporpaMMHOro odecneueHuss. Kpome Toro, coBMECTUMOCTh ONEpallMOHHBIX
CHUCTEM C BBIITYCKOM Ka)KIOW HOBOM MX BEpCUU TOJIbKO yxynuiaercs. [losTomy pazpaboTumku
[1O BBIHYXIEHBI MHCaTh HPOTPAMMBI, OPUEHTHPOBAHHBIE HA KOHKPETHYIO OIEPALMOHHYIO
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cucreMmy. Ilomp3oBarento ke ocraercss MO0 OOHOBIATH mnpukimangHoe I[I0 Bmecte ¢
OTIEPALIMOHHOM CHCTEMOH, TM00 MUPHUTHCS CO CIOXKUBIICHCS CUTyalueil. A HHOTa U BBIOMpPATh
HE MPUXOJUTCS, — BElb MHOTHE IPOTrPAMMBI PACIIPOCTPAHIIOTCS OECIIaTHO (MOYKHO JA0ragaThes,
KaKO€ y HUX B TAKOM CJIy4ae KauecTBO).

3 OTCyTCTBHE PECYPCOB.

4 Ommbku B peectpe. Peectp — 310 «M03r» onepannoHHoM cucteMbl Windows, 1 OMOKY B
HEM HEraTMBHO CKa3bIBAIOTCSA HA BCEX IIPOLECcCaX, MPOUCXOAAIMX B KommbroTepe. [IpuunnHon
BO3HHKHOBEHUSI COOEB B PEECTpe SIBISAIOTCS BCE TE XK€ MPOTPAMMBI, «IIPOMHCHIBAIOIINE» CBOU
(ailipl U CCBUIKM B CaMbIX pa3iIW4HbIX Mecrax. He cTOMT Takxe 3a0bIBaTh U O «TPOSIHCKHX
KOHSAX» U «4epBix». [ «iedeHus» peecTpa CyIIECTBYIOT CIIEHHUAIBHBIE YTHWIHTHI, YMEIOIINE
aHaAJIM3UPOBATh €0 3alMCH U YAAIATh U3 peecTpa OLIMOOUHbIE U HE HCII0JIb3yEMbIE JaHHBIE.

JI0BOJIBHO YacTO BO3HMKAET MpobiiemMa C ApaiiBepaMu, KOTJa MOJb30BaTeb yCTAaHABINBACT
HOBO€ OO0OpyJIOBaHHE. OTO MOXET MPOUCXOAUTh U3-32 YACTUYHOM HECOBMECTHMMOCTHU
AHTJIOSA3BIYHOM W pyccKosi3pluHOW Bepcuit  Windows, B pe3ynpTare 4dYero BO3HHMKAET
HOBpEXJCHHUE 0a3bl IpaiiBepoB.

Pemuts 3Ty npobieMy MO>KHO, CO3/1aB TaKyl0 CUTYallMI0, KOI'/1a OllepallMOHHasl CUCTEMA caMa
BOCCTAHOBUT MOBPEXJEHHYI0 0a3zy, Tak Kak 0a3za JpaiiBepoB — 3TO HE OKOHYATEJIbHO
chopMHpOBaHHBINA (hailil, ONeparuoHHAasi CHCTEMa CO3/IaeT €ro B IpOIecce CBOEH YCTaHOBKHU.
[Tocne ycranoBku Windows 3akpbIBaeT JOCTYII K 3TOM 0a3e Ui npeaynpexIeHus: omrO0uyHOro
BO3/ICICTBUS MoOJb30BaTens Ha Hee. OJHAKO BO BpPEMsl YCTAHOBKM WM YAAJCHUS Pa3IM4HOIO
000py/10BaHUs ONEpallMOHHAs CUCTEMAa BPEMEHHO OTKPBIBAET JOCTYII K 3TOW 0a3e A BHECEHUs
TyZAa HOBBIX ApaiiBepoB. Hanpumep, eciau npu ycranoBke HoBo#M Bueokaptsl 11K ee mpocTo «He
BUAMT», TO JUIS YCTpPaHEHHs 3TOH MpoOiemMbl HEOOXOAMMO OTKIIIOYMTH KOMIIBIOTEDP, BBIHYTh
BUJICOKApTy, CHOBa BKJIIOUUTh CUCTEMY O€3 BHJIEOKapThl, J0XKAAaThCA 3BYKOBOI'O CHUTHANA,
KOTOpbIIl omnoBenaer 00 OTCYTCTBUM BHJEOKAapThl, BHOBb BBIKJIIOUUTH KOMIIBIOTEP, CHOBA
BCTAaBUTh BUJCOKAPTY U 3aTE€M OIISITh BKIKOYUTH KOMIIBIOTED.

B psge cinywaeB Takue naedcTBus nomoraroT. Ilocie 3Toro HeoOXOAMMO YIAIUTh CTapbli
JpailBep W IOCTaBUTh HOBBIA. Eciim ke cucremMa He OoTpearupoBaja Ha Ballld JACUCTBUSA, TO
npuaercs ooHyauTs CMOS.

Hpyroit npumep. IIpu ycraHoBKe ApaiiBepa HOBOW BHUACOKApThl KOMIIBIOTED IEPECTAECT €€
«BHJIETH». DTO 03HAUYAET, CKOpee BCEro, YTO Ui COBPEMEHHOH BHIEOKapThl OblIa MOCTaBIEHA
crapas BepcUs JpanBepa, KOTOpas HE MOXKET NOAJEPKUBATh CIMUIIKOM COBPEMEHHOE
oOopynoBanue. M1 HaoGopoT, ecnu BHIEOKapTa eine-eie paboraer, HO ompenenuth ee [IK He
MOJKET, TO IPUYMHA TaHHOTO KOH(IUKTA — B TOM, YTO Ha CTapyl0 BUACOKAPTY MOCTABHIIN CaMbIi
HOBBI JipaiiBep (XOTs Takoe ObIBaeT penko). B aToMm cityuae B paiiBepe MpocTo HET MOAJIEPIKKU
JTAHHOM BUJCOKAPTHI, U CUCTEMA HE MOKET €€ OIPEIEIIUTh.

[TporpamMHo-annapaTHble KOH(IMKTHI COBMEIIAIOT B ce0e KOH(IIMKTBI U MPOrpaMMHOTO, U
arrapaTHOrO XapakrTepa, NpUYEM Uil UX pa3pelieHus 3a4acTyl JIOCTAaTOYHO MPOrPaMMHO
W3MEHHUTH PsiZi apaMeTpoB. PaccMOTpUM HECKOJIBKO TaKUX NPUMEPOB.

Kak u3BeCTHO, Ipexk/ie ONEepallOHHON CHCTEMBI B KOMIIBIOTEPE 3aIlyCKAETCs BCTPOCHHAS B
YU MaTepUHCKON matkl mporpamma BIOS (Base Input/Output System — ocHoBHas cuctema
BBOJa-BbIBO/Ia). Ha3HaueHue 3Toro HeOGOJBIIOrO0 MPOrpaMMHOrO KOJa — CBECTH K «OO0IIeMy
3HaMEHATEeJI0» allapaTHble pa3uuus KOMIIBIOTEpHOTO obOopynoBanus. HanexHas u
sb¢ektuBHas padbora IIK HeBo3mokHa 0e3 mpaBWwiIbHO CcKOHUrypuposanHoro BIOS.
Kondmukr xe Mexay HoBeWmuMm oOopyroBaHueM H ycTapeBmuM kogom BIOS — Bemp
JIOBOJIbHO yacTas. B Takom cityuae BbIxoJ oJiMH: nepenpoinrBka BIOS.

JpyruM HCTOYHMKOM KOH(QIIMKTOB JaHHOTO BuAa sBisgercs MexaHusM Plug and Play
omnepanroHHON cucteMbl Windows, KOTOpBI aBTOMATHYECKH BBIIEIAECT PECYPChI B X0
YCTAaHOBKM BCEX YCTPOMCTB, MOAJEPKUBAIOIIMX IaHHBIA MeXaHu3M. Eciau 1gBa ycTpoiicTBa
oOpaiaroTcs K OJHUM U TE€M K€ pecypcaM, TO BO3HHMKAeT ammapaTHbelii KOHGIMKT. B sTom
cillyyae HEOOXOJUMO BPYYHYIO M3MEHHMTh YCTAaHOBKM pECypcoB sl oOOecledyeHus ux
YHUKaJIBHOCTH JUISI KaxAoro ycrtpoictBa. Crenarb 3TO MOXHO JIByMSl croco0amu, B

59



3aBHCHUMOCTH OT TOTIO, HACKOJBKO HMEIOMIMICS KOH(MIMKT MeIaeT 3arpy3ke OINepanMoHHON
CUCTEMBI.

Ecin Windows 3arpy»aercs, HO mpu 3TOM He paboTaroT (WM paboTarOT HEKOPPEKTHO)
HEKOTOpbIE YCTPOMCTBA, TO JOCTATOYHO H3MEHUTH YKa3aHHbIE BBILIE PECYPChl B OCHACTKE
Hucneruep ycrpoiictB. Eciu sxe mpouecc 3arpy3ku Windows mpepsiBaeTcs, MOTOMY YTO HE
MOTYT OBITH OOHapy’>KEHBI KECTKHE IHCKH WU YCTpoiicTBa, ycraHoBieHHble B PCI-crot, ToO
HE0OXOAMMO MPOCMOTPETh TAOJUIly IpepbIBaHUl, KOTOPYI BbiBoAUT BIOS mocne mpouemypsl
POST, naiitu ycTpoiicTBa ¢ OJMHAKOBBIM HOMEPOM IIPEPBIBAHMS U BPYUHYIO 337aTh OJHOMY M3
HUX CBOOOIHOE MpepriBaHue B Tadsmie cBoiictB PCI cuctemuoit BIOS.

Takum 006pa3zom, TECTUPOBAHUE COBMECTUMOCTH AMIapaTHOTO M MPOrPAMMHOI0 00eCTIeYEeHHU S
NPOBOAUTCS O MHUHUMAIBHBIM CHUCTEMHBIM TpPEOOBAHUSAM U JOMOJIHUTEIBHBIM pecypcam,
HEOOXOIUMBIM TOMY WJIM HHOMY IIPOTPAMMHOMY OOECTICYCHHIO.

3agaHus 1019 NPaAKTHYeCKOH padoThI

CocraBbTe TaOIUILy, COACPIKAIIYI0O MUHMMAJIbHBIE CUCTEMHBIC TPEOOBAHUS U MPOTPAMM,
HE00XO0IMMBIE /ISl TECTUPOBAHUS HA COBMECTUMOCTh. /l06aBbTe CBOM BapUaHTHI 10 KaTETOPUSIM

Ta6n1z1ua 1 — MuHMManbHBIC CHCTEMHBIC Tpe6OBaHI/IH MMporpaMmMHOIO obecreyeHus

O0BeM CB0OOIHBIN
Yacrora . JlonosHuTEeNb
[Iporpamma OTICPaTUBHOM 00BEM KECTKOTO
nporieccopa HbIC TpeOOBaHUS
aMsITH JIHMCKa

Onepauuolmble cucmemasl

1. Windows 7
Makcumanbaasa
x64

2. Windows 10

3. Windows Server
2016

Microsoft Office

1. Microsoft Office
2013

2. Microsoft Office
2016

I'pagpuxa u ouzaiin

1. Adobe Photoshop
CC ALL Multiple
Platforms  Multi

European
Languages
Licensing
2.
3.

Anmueupycnble npozpaummasl

1. Kaspersky Total
Security TUTSt
Ou3Heca
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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/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/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

Cpeocmea pazpabomku

Embarcadero
Delphi 10.2
Tokyo
Professional

N

AN

KOHTpOJ’[LHbIe BOITPOCHI

[lepeuncnnure OCHOBHBIE NTAPAMETPBI, IO KOTOPHIM ITPOBOAUTCS TECTUPOBAHUE AIIIAPATHOIO
u iporpammHuoro obecrieuenus [TK?

[To kakuM IpUYMHAM BO3HHUKAIOT allapaTHble KOHPIUKTHI?

[To kakuM pUYMHAM BO3HHUKAIOT IPOrpaMMHbIE KOH(IIUKTHI?

Kakue uctouHuKr MOTyT OBbITh Y annapaTHO-IIPOrPaMMHBIX KOH(IUKTOB?

61



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

IIpakTuyeckas padora Ne 15
Tema: AHa/Jau3 HOBeHIIMX JOCTUKEHN KOMIIbIOTEPHON TEXHMKH J1JIsl MOJACPHHU3 AU
annapatHbix cpeacrs 1K
Ieaps palGorbl: U3yuuTh NPUHLUOBI MoOJAEpHU3auuu anmapaTHbeix cpeacts  [IK,
IIPOAHAIIN3UPOBATH JTOCTUKEHUS KOMIIBIOTEPHOM TEXHUKH I BO3MOYKHOI'O NPUMEHEHHUs IIpU
MOJIEPHU3ALUH.

OoopynoBanue: [1K
IIporpammuoe odecrieuenne: OC Windows

Kparkue Teopernyeckue u y4eOHO-MeTOAMYECKHE MATEPHUAJIBI 110 TeMe NMPAKTUYeCKO

padoThI

Jlaxe caMblil HEIOPOTOil KOMIIBIOTEP JOJKEH UMETh BO3MOXXHOCTHU I MojepHu3anuu. [Ipu
OTCYTCTBHH K€ TAKOBOH B Cilyyae pocTa 00bEMOB 3a7au MPUAETCS HE IPOCTO MOJAEPHU3UPOBAThH
u noBbliaTh MoOWHOCTH CBT, a MOJHOCTBIO MEHATh MAapK KOMIIBIOTEPOB. B pesyinbrare
HKOHOMHUSI 00EpHETCS TBOMHBIMHU PACXOJdaMH.

MonepHu3aius KOMIbIOTEpa MOKET ObITh 00YCIIOBIIEHA CIIEAYIOIUMU TPUUNHAMU:

- paclliupeHHe Wi U3MEHEHHE KpyTa pelaeMbIxX 3aad, T. €. usmeHeHue tuna I1K;

- BBIXOJI U3 CTPOSI KOMILIEKTYIOIIHX;

- 3aMEHa KOMIUIEKTYIOIIUX Ha 00Jiee MPOU3BOAUTEIbHBIE.

Bb160p KOMIUIEKTYIOIIUX 3aBUCUT OT THIA MEPCOHAIBHOTO KOMITbIOTEpA U OT (DMHAHCOBBIX
BO3MO’KHOCTEHN M MOTPEOHOCTEH MOKYIaTeIIsl.

HamnpsiMyro mpou3BOAUTENBHOCTh KOMIIBIOTEPA HE 3aBUCUT OT OJHOW TOJBKO MOLIHOCTH
mpoueccopa — B BBIUMCIMTENBHOM cHUcTeME BCE JOJKHO ObITh cOanaHcupoBaHo. Eciu
MOCTaBUTh MOIIHBIM MpOIEcCOp Ha clladyl MaTEepHUHCKYIO IJIaTy, TO U OH OyaeT paboTaThb
«BIIOJICHIIBIY.

Jns oObenuHEeHUs KOMIIBIOTEPOB B CETh C TOYKHU 3pPEHUS MOJEPHHU3AIUM JIy4Ile
MCIIOJIH30BaTh TEXHOJIOTHIO «TOHKHUI KIIMEHT» (TepMUHAN), KOTJa Bce 0a3bl JaHHBIX XPAHITCS Ha
cepBepe, a K OONBIIMHCTBY MPOTPaMM, YCTAHOBIIEHHBIX Ha CEpBEpe, UMEETCs OOIIMN JOCTYIIL.
ITpu npyroii cereBoil TexHOJOTrMU cO BpeMeHeM Kaxabli 1K HeoOXxoaumo MoJaepHHU3HpPOBATh
OTIIENbHO, YTO YBETWYMBaeT 3aTparhl. Kpome Toro, mnosiBisiercs mpobiema yTUIU3ALUN
ycrapeBiux 3nemeHToB [1K.

MonepHu3aiys TepMUHANIOB (KJIMEHTCKOTO Mapka) MpU TaKoM MOJXOJe He TpedyeTcs: mpu
pocte TpeOoBaHUIl cO cTOpoHBl mpuKiIagHoro IIO HapammBaeTcsi MOLIHOCTH TOJIBKO
TEPMHHAILHOTO cepBepa (MIIH UX KOIUYECTBO — MPHU MPUIIOKEHHUIX ¢ OATaHCUPOBKON HArpy3Ku),
YTO 3HAYUTEJIBHO JeleBiie, yeM moaepHu3anus Bcero napka I[IK. bonee toro, tepmuHanbHas
TEXHOJIOTHSI TO3BOJUT MCIOJIb30BaTh Jaxe ycrapeBmnid napk IIK ¢ HOBBIM mporpaMMHbIM
o0ecreyeHneM.

OrpaHnvyeHUsIMU IPU MOJEPHU3ALUH KOMIIBIOTEPA SIBJSIOTCS CIAEAYIONINE IPUYUHBIL:

- COBMECTHUMOCTD aIMapaTHBIX CPEJCTB;

- HaJM4re HeoOXOAMMBIX HHTEP(EICOB;

- (hopm-axkTOpHI yCTPOHCTB;

- IOJAEPKKA YCTPOUCTB CO CTOPOHBI YUIICETA.

3agaHus 1019 NPAKTHYECKOH padoThI

BBIMOMHUTE TOKIIAA ¥ TPE3EHTALIUIO HA OJIHY U3 TEM I10 CIIEAYIOIINM pa3/ieiam:
1. Cospemennsriii mporeccop Intel

2. CoBpemenHslit mpoueccop AMD

3. O030p COBpeMEHHOW BHUICOKAPTHI

4. HOBWHKM 3alTOMUHAIOUIMX YCTPOMCTB
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O030p COBPEMEHHOTO KECTKOTO TUCKA

0O030p COBpEMEHHOM CUCTEMHOM TIIATHI
HoBuHkM ycTpoiicTB BBOAA HHPOpMAIUN
HoBuHKM ycTpOHCTB 0TOOpakeHUs: HHPOPMALUU
O030p COBpEeMEHHOI ONEPaTUBHON NaMSTH

10 0O0630p coOBpeMEHHOI1 3ByKOBOI KapThl

© o~ o U

KoHTpobHbIE BONPOCHI
1. Kakumu npuunHaMHu MOKET OBITH 00YCIIOBJI€HA MOACPHHU3AIMS KOMIIbIOTEpa?

2. Kaxue orpannueHusi BO3HUKAIOT IPU MOIEpHU3AN ?
3. B uem nmpeumymiecTBa «TOHKUX KJIMEHTOBY C TOUKU 3PEHUS MOJCPHU3AINH?
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