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Metoanueckue ykazaHus JJIs 1a00paTOPHBIX PadOT MO JTUCIMUILUIMHE
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HNupopmaninoHHbIE CUCTEMBI H IPOTPAMMHUPOBAHHE.



JlaGoparopnasi pabora Nel

Tema: [loHATHE apXUTEKTYPbI, OCHOBHBIE KOMIOHEHTHI DBM. OCHOBHBIE THIIBI

apxutektyp OBM.

Iesb: n3y4eHne OCHOBHBIX KOMIIOHEHTOB MTEPCOHAIBHOTO KOMITHIOTEPA M OCHOBHBIX
BHUJIOB TepuU(EepUHHOTO 000PYIOBAHHUSA, CIIOCOOOB HMX MOAKIIOYCHUS, OCHOBHBIX
XapaKTEepUCTUK (HAa3BaHWE, THUIl pa3beMa, CKOPOCTh TepedAadyd  JaHHBIX,
JOTIOJTHUTENIbHBIC CBOWCTBA). OMNpeeiCcHne MO BHEIIHEMY BHY THIIOB Pa3beMOB U
TIOJIKITF0YaEMOT0 K HUM 000pYI0BaHHUS.

3ananue 1)
3anonaxute Tabauy komnoHneHTos 1K
KommoHeHTBI Onucanue
CucremHas miara
[Ipoueccop

OHGpaTI/IBHaH IHaMATb

Kopmyc

M cTOUHMKY TTUTAaHUA

Hakonurtens Ha JXKeCTKUX OUCKaX

Hakommurens CD-ROM/DVD-ROM

KnaBuarypa

MpeIb

Buneoamanrep

Monwutop

3ByKOBas 11aTa

Mongem

2)  3anosHuTe TAaOJMIy B COOTBETCTBHM C TEOPETHUECKUM MaTEPUATIOM
Taoauua Pa3zneMbl MOAKIIOYEHUA

Pazbem Tun Xapakrepuctuka | [Ipumeuanus
pazbema

IIntagne cucTeMHOTO
0JIOKa

[Iutanne moHUTOpa

[TapannensHbI OPT

[locnenoBaTenpHbIN OPT

Mouse




Keyboard
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USB

LAN

3)  3anonHute TabIUILY.

COMunop1 LPTnopT
USB|IEEE1394{ IrDA|Bluetooth

[TapannensHbIN WM
MMOCJIENOBATEIbHBIN
uHTEepdeic

MaxkcumanpHasg
MPOITyCKHas
CIIOCOOHOCTBD

Ilonxmrouaemeblie
YCTPOUCTBA

KonunuecTtBo
OJHOBPEMEHHO
MOJIKJTFOYAEeMBIX
YCTPOWCTB

[TpoBoaHOM MM
OeCIIpOBOTHBIN
uHTEepdeic

4) K kakum unrepgeiicam 1K oTHOCATCS pa3beMbl, IPEICTaBICHHbBIE HA 3TUX

pUCYHKax?
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18. PS/2 mouse port. This green 6-pin connector is for a PS/2 mouse.

19. Parallel port. This 25-pin port connects a parallel printer, a scanner, or other
deuces.

10

20. RJ-45 port. This port allows connection to a Local Area Network (LAN) through
a network hub.

21. Line In jack. This Line In (light blue) jack connects a tape player or other audio
sources. In 6-channel mode, the function of this jack becomes Bass/ Center.

22. Line Out jack. This Line Out (lime) jack connects a headphone or a speaker. In
6-channel mode, the function of this jack becomes Front Speaker Out.

23. Microphone jack. This Mic (pink) jack connects a microphone. In 6-channel
mode, the function of this jack becomes Rear Speaker Out.

24. PS/2 keyboard port. This purple connector is for a PS/2 keyboard.

25. S/PDIF out jack. This jack connects to external audio output devices.

26. Serial port. This 9-pin COM1 port is for pointing devices or other serial devices.

27. USB 2.0 ports These four 4-pin Universal Serial Bus (USB) ports are available
for connecting USB 2.0 devices.

7)  CamocrosiTenbHO, UCTIONb3Ys IHTEpHET-pecypChl 3al0IHUTE TAOIUILY

Tun pazbema XapakTepucTuka [IprmMedanus(CKOPOCTH|
nepenay,
W CIIOJIb30BaHNEC)

VGA
SPP (Standard
Parallel Port)
USB
EPP (Enhanced
Parallel Port )
ECP (Enhanced
Capability Port)
Line Out
Line In
Com

Onucanue popmbl oTueTa
1. OtuyeT 1o J1abopaTopHO padboTe
cienyeT opopmMIIsTh B
TEKCTOBOM (haiiie ¢ paciupenueM .doc
2. @aitn oTYETA NOJDKEH COJIEPKATh:
o 3aMoOJHEHHYIO TaOIUILY; o
OTBETHI Ha BOIIPOCHL.




KoHTpOIBHBIE BOITPOCHI :
1. XapakrepucTuku (TUI pa3beMa, KOJIMYECTBO KOHTAKTOB, CKOPOCTh NIEpeIaun
JTAHHBIX ) Pa3bEMOB:

. BHJICOA]IAITEPA;
. MOCJIEIOBATEIHHBIX ITOPTOB;
. napasuiesibHOTO TOPTa;
. muHbl USB;
. IATAHHUST CUCTEMHOTO 0JI0Ka;
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. MUTAHUSI MOHUTOPA.

2. Kakwue ycrpoiicTBa BXOJiT B 6a30By10 KoHpuryparumro [TK?
3. Urto nonumaetcs noja uHtepdercom neperayu JaHHbIX ?

JlabopaTopHasi padoTa Ne2

Tema: IlepeBon uncen u3 OQHON CUCTEMBI CUUCIIEHUS B APYTYIO.
Heab: W3yuyduTh NPUHLMUIBI MpPEACTABICHUS WHOOpPMaMU B ACCATUYHON

CUCTEME CUHCIICHMS, U3Y4Umb HNPUHUUNBL NPEOCMABIeHUA UHpoOpmayuu 6
080UUHOI cucmeme cuucieHusA. X0/ BbIIOJHEHHs PpadoThI:

1. O3HAKOMHTBCH € TEOPETHYECKUM MATEPHAJIOM

I_Ienoe MOJIOKUTEIBHOE YHUCI0 A B HO3PIL[HOHHOf/i CHUCTEMC CUHCJIICHUA MOXKHO

NpeACTaBUTh BbIPAKCHUCM:

_ R » -1 1 0
A=, ..ai@) =@, P" +@,,0" +..+ap +qp (1)

J{BonuHas cucteMa cuuciaeHnus umeeT Hadop uudp {0, 1}, p=2. B oOmewm Buse,

ucmoub3ys popmyiy (1), ABOMUHOE YHCIIO MOKHO MPEJICTABUTH BHIPAKCHUEM:

A= a, 2"+, 2"+t a2y 2° (3)

Hampumep, yucno 101101(2) moxHO 3anucars Tak:



101101(2) = 1*25+0*24+1*23+1*22+0*21+1*20

[llecTHaaaTepuyHas cuctemMa cuuciaeHus nmeet Haoop udp {0, 1,2, 3,4, 5,6, 7,
8,9,A,B,C,D, E, F}, p=16. Jlns u3o00pakeHus: yucein B MIECTHAAATCPUIHON
cucreMme cuuciieHus TpedyroTcs 16 mudp. s o603HaueHUs NEPBBIX IECITH ITUdP
UCITOJIB3YIOTCS ITU(MPHI TECATUIHON CUCTEMBI CYUCIICHHS, MIECTh OCTAIBHBIX —
MEPBBIX MIECTh MPOMUCHBIX OYKB JaTHHCKOTO andasura. [1o popmye (1)

MEeCTHAAUATCPUIHOC YN CIIO MOKET OBITH MMpCACTABJICHO TAK:

10
A= ay 16+ a, 16" + . +a 161+, 16° 4)

[Ipumep
1. Yucno E7F8140 no dbopmyie (4) 3anuiiercs Tak:

B 165 7162+ L 16 Y8163 w1+ 16 241 6%40::162

[IpencraBnenne HHPOpMaLIUU, XPAHSILIEHCS B NaMSATH KOMIIBIOTEPA, B €€ HCTUHHOM
JBOMYHOM BHJI€ BECbMa I'POMO3/IKO M3-3a 00JIbIIOro KonuuecTsa uudp. [loatomy
IIPU 3aMMCU TakoM nHpopMaluy Ha Oymare Wid BbIBOJE €€ Ha SKpaH MPUHSATO
MCIIOJIb30BaTh BOCBMEPUYHYIO WM IIECTHAAUATEPUYHYIO CUCTEMBI CUMCIICHUS. B
COBPEMEHHBIX KOMITBIOTEPAX Yallle UCTIOJIb3YETCS IECTHAAATEpUYHAs CUCTEMA

CUHCJICHHUA.

[Tone3no NOMHUTH HCKOTOPBIC CTCIICHU ﬂBOﬁKH N MECCTHaALaTH.



k 1 2 3 4 5 6 |7 8 9 10 11 12
2% 2 4 8 16 32 64 128 256 512 1024 2048 40

96
165 16 256 4096 65536 1048576

CooTBeTcTBHE UNCE]I B Pa3/INYHBIX CUCTEMAX CUHUCICHHUA

Jecsatuanas [[lecTHanaTepuyHas JIBonuHas
10

0 0 0

1 ] 1

2 2 10

3 3 11

4 L 100

5 5 101

6 6 110

7 7 111

8 8 1000




9 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
14 E 1110
15 F 1111

[Tone3no npuBecT TadIUILY:

OCHOBHBIE CHCTEMBI

10

CUMCJICHUS

10 2 8 16
0 0000 0 0
1 0001 |1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4




5 0101 |5 5
6 0110 6 6
7 0111 7 7
8 1000 10 8
9 1001 |11 9
10 1010 112 A
11 1011 |13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E

15 1111 |17 F

[Ipu nepeBosie B BOCBMEPUUYHYIO CUCTEMY CUUCIICHHS JBOUYHOE YHUCIIO U3 TPEX U

MeHee [U(P 3aMUChIBAETCS OJJHONH BOCBMEPUYHON LU POIA.
10

[Ipu nepeBoe B MIECTHAALATEPUYHYIO CUCTEMY CUMCIEHUS TBOUYHOE YUCIIO U3

YEeThIpEX ¥ MEHee MU(P 3aMUChIBACTCS OJTHOM IIECTHAIIIATEPUIHON ITUDPOIA.

2. OTBeTUTH HA BONPOCHI MUCHMEHHO



1. Kaknmu cuMBoaMu 0003HAYAIOTCS CHCTEMBI CUMCIICHHUS: JCCATHUYHAsA,

JIBOMYHAsS, IECTHAUATEPUYHAs, BOCBMEpUYHAas?
2. K kakoMy THIly CUMCIIEHHSI OTHOCUTCS IBOMYHASI CUCTEMA CUHUCIICHUS?
3. Ilepeunciure npaBuia CIOKEHUS IBOMYHBIX YUCEN?
4. llepeunciuTe npaBuia YMHOKEHUS ABOUYHBIX YACEN?
5. Kakoil OCHOBHOH HEIOCTATOK IBONYHEIX UHcel?

6. Kakum o6pa30M IIPOU3BOAUTCA IICPCXOO U3 BOCBMepI/I‘{HOﬁ CHUCTCMBI

CUHCJICHHS B I[BOI/I‘-IHYIO?

7. Kakum o6pa30M IIPOU3BOAUTCA IICPCXOO U3 ,Z[CCHTH‘IHOﬁ CHUCTCMBI CUMCIICHH A

B BOCBMEPUYHYIO?

8.  Kakum 06pa3zom Npou3BOIUTCA MEPEXO]] U3 IMIECTHAALATEPUYHON CUCTEMBI

CUHCJICHHS B I[BOI/I‘IHyIO?

9. Kakum 00pazoM mpou3BOAUTCS MEPEX0]T U3 MIECTHAAIATEPUIHON CHCTEMBI

CUHCJICHHUS B BOCBMEPHUYHYIO?
JlabopaTopHasi padora Ne3 Tema:
Paborta ¢ joruueckuMu dJIeMEeHTaMHU.
3nakomcTBO ¢ mporpammoit WorkBench
HccnenoBanue morndeckux anemMeHToB. CuaTe3 cxeM. MccnenoBanue mudpaTopoB

U Aemu@paTopos
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Heab: U3y4uTh OCHOBHBIE JIOTUYECKUE (QYHKIIUH U MIPUHIIUIIBI paOOTHI
JIOTUYECKHUX DIIEMEHTOB.



Xoa BbINOJTHEHUsI padoThl

1. O3HaKOMHUTBCSI TEOPETUUECKUM MATEPUATIOM

HcTopust JTOTMKM HAaCYUTHIBAET OKOJIO JBYX C MOJOBUHOU ThicaueneTuil. OHa
OepeT Hayano oT GpopMaabHON JIOTUKH ApHucToTens. JlanpHeliee pa3BUTHE JTOTUKU
cBsi3aHO ¢ uMeHamu ['oTdpuna Bunbrenasma Jleitbnuna u Jxopmka byns, koTopsie
pa3zpaboTanu MaTeMaTUYeCcKHil annapar anreOpsl Joruku. IMeHHO mo3ToMy airedpy
BBICKa3bIBAaHUI W Ha3bIBalOT OysieBOM anredpoi. MaremaTudeckas jioruka B XIX—
XX BB. paccMaTpuBallach Kak 0a3uc il JIOTHYECKOTO OOOCHOBAHMS B Pa3IUYHBIX
o0NacTsAX MaTEeMaTUKH, HO B MOCIEAHHUE JACCATHIECTUS MaTeMaTH4ecKas JIOTHhKa
HaXOJUT MPUMEHEHUE BO MHOTUX OOJACTSIX, B YaCTHOCTH, B KMOEPHETUKE, TEOPUU
OBM, Teopuu anropuTMOoB.

OCHOBHBIM  TNOHATHEM MAaTEMAaTUYECKOW JIOTMUKM  SIBISETCS  IOHSTHE
BBICKa3bIBaHUA. BBICKa3plBaHHE — IPEJIOKEHHUE, IIPO KOTOPOE BCErAa MOXKHO
CKa3aTb, ICTUHHO OHO WJIM JIOXKHO. BpICKa3piBaHMsI OBIBAIOT MPOCTHIE U CIIOKHBIE.
Ci10’HO€E BBICKA3bIBAHUE COCTOUT W3 MPOCTHIX, COCTMHEHHBIX 3HAKAMU JIOTUYECKUX
oneparuii. [Ipoctbie BbICKa3bIBaHUsI OOBIYHO O003HAYAIOT OOJBIIMMH JIATUHCKUMHU
oykBamu: A, B, C, — u 1.11.

PaccmoTpum ciienyromuye JIOrH4eCKUe ONepalyu:

He(oTpuIaHue), nau(KOHBIOHKIMS ), u(An3broHKIM ),H(cneqoBanue).

Jlornueckue onepanyu OnpeaestoTcs yepe3 TaOIuIbl ICTUHHOCTH.
ITycTh uMeroTCs 1Ba BBICKA3bIBAHUS: A — IOHOIIA B 1IKOJE; B — roHOIIA Ha
ypoke. CocTaBuM TabIUIIbI, KOTOPBIC TOKA3BIBAIOT CMBICI OTIEPAIIMHA U, UJTH, HE.

Onepanus
“I/I”
A | B An
B
n n u
n Jg
) N % )



Onepanus

(13 2

WIn
10
A | B | An
B
n " "
n Jg u
J 1N U
J | J I
Onepanus
“pe”
A | HeA
" J
J 4

[IycTh UMEIOTCS ABA BBICKA3bIBAHUS: A — y YEIIOBEKA BBICOKAas TEMIIEPATYypa,
B — uenosek 6onen. CoctaBuM TabiuIly, KOTOpas MOKa3bIBa€T CMBICI OMEpaluu
CJIEJOBAHUSL.

A | B N3 4
ciuenyer B

n un "

n J

b " "

JO |1 "

Pemienue 3amay. Jlana
tabuma:



®opmyia BeickasbiBaH Turp Boax | bypynayk

e
A 3Bepb
MOJIOCATHIN
B 3Beph
XUIIHBIA

10
He A4

He B
AnB

Awnmm B

OrtBeT:

®opmyaa BeickassiBanu Turp| Boak | BbypyHayk
e

A 3Beph n J n
I10JI0CAThIN
B 3Bepb XulHbI U " JI
He A 3Bepb HE JI n JI
MMOJI0CAThIN
He B 3Bepb HE JI JI u
XUIHBIN
AuB 3Beph 14 JI JI
[10JIOCAThIN U
XUIHBIN
Awm B 3Bepb nu 14 "
MOJIOCATHIN

WJIN XUITHBIN

3afn

3asn



2. OTBeTHTD HaA BOIIPOCHI NJIdA CAMOKOHTPOJIsA

1. Onepatust KOHBIOHKIMHU. Ta0auIa ICTUHHOCTH.
2. Onepanust An3bIOHKINY. Tabnriia ICTUHHOCTH.
3. Omneparus otpunianus. Ta0inuia ICTHHHOCTH.

3.BbInosiHuTe cjieayroinmne 3a1anusi

1. [lonb3ysice GOpMyIIOii, MOCTPOUTH CXEMY KOMOWHAIIMOHHOTO YCTPOMCTBA.

10
f=aJlbVaJlb f=

aVbJI(bVa)Jla f=

aJl(aVb)V(bJla)

JlaGoparopHas padGora Ne4

Tema: Hccnenoanue mynpruisiekcopos. MccenenoBanue cymmarop. Ucenenosanue
U(PPOBBIX KOMITIAPATOPOB U YCTPOUCTB YETHOCTH .MccnenoBaHue TpUrrepos.
Uccnenosanue cuetunkoB. MccnenoBanue perucTpoB. ApudMETHKO-TOTHUYECKOE

YCTPOMCTBO.

eab: U3y4uTh OCHOBHBIE JIOTHUECKUE (QYHKITUU U IPUHIIUIIBI PAOOTHI IOTUYECKHUX

DJICMCHTOB.

[udparops! (KOAEPHI) UCTIONB3YIOTCS YaIlle BCETO ISl MpeoOpa3oBaHms
JNECATHYHBIX YHCEN B IBOMYHBIA MIJIA IBOMYHO-JACCATHYHBIN KOJI, HAIIpUMeEp, B

MHUKPOKAJBKYJISATOPaX, B KOTOPBIX HAXKATHUE JECATUYHON KIaBUIIN COOTBETCTBYET
reHepalyy COOTBETCTBYIOLIEr0 IBOMYHOIO0 KoAa. [I0CKoNbKY BO3MOKHO Ha)KATHE
Cpa3y HECKOJIbKMX KJIaBUII, B IU(PATOPaX UCHOIB3YETCS MPUHIIUI IPUOPUTETA

CTapllero paspsia, T.e. Ipy HAKAaTUU KJIaBUIl 9, 5 u 2 Ha BbIxoJie mudparopa OyaeT

renepupoBatbes ko 1001, cooTBeTcTByrOITUI 1TUPpE 9.



Jlemmdpatop - moruyeckasi KOMOMHAIIMOHHAS CXeMa, KOTOpasi UMEET I
WH(POPMAITMOHHBIX BXOJIOB M 2N BBIXO0B. KaXk10if KOMOMHAIINY JTOTHYECKHUX
ypOBHEH Ha Bxo/1ax OyIeT COOTBETCTBOBATh aKTHBHBIN YPOBEHH HAa OJTHOM H3 2n

BBIXOJOB.

3ananue Nel. MccnenoBanue mmdparopa

1) CoGepute cxeMy, MOKa3aHHYIO HA pUCYHKe 4.1



[_oooo KHAR [‘;l

20000000

E0 34— l
[ !
GS 12
e —
Al 2

A0 2

0 |~ oy 1 & W o e
NS |

83enc

Puc. 4.1. Cxema Bkitouenus mugpartopa B Hell HCNONB3YIOTCS ClIETyIOIINE
DIIEMEHTHI:
e mmdpatop (ENC) Generic 8-to-3 Enc;
® TEHEpaTop CJIOB AeMU(pyromuil ceMucerMmeHTHbIN naaukaTop (Dec SSD)

[Tpu MoienupoBaHUH HEOOXOUMO OOPATUTh BHUMAHUE HA PEATU3ALMIO IPUHIIUIA
NPUOPHUTETA, IIPU ITOM CJIEIYET YUECTh, UTO BCE BXOJbI U BBIXOJbl — MHBEPCHBIC (B

nporpamme EWB oHu omrb0o4HO 1mokas3aHbl MPSIMBIMHE).

2) Caenaiite JBOWHOM MIETYOK 10 TEHEPATOPY CJIOB U 3aHECUTE
COOTBETCTBYIOIIME KOJbI B ToJie Binary B aapeca ¢ 0000 o 0007. 3amycture
MOJIEJIb B OIIAarOBOM

pexume (kHomka Step). ['enepaTop 0B Moka3aH Ha puc.

I Word Generator @
—Address
! ﬂ Edt  [0000 | Cycle]
Cumrent [0000 Burst |
Initial 0000 Step |
Final [03E7 Breakpoint |
Pattem...

~Trigger
EENEN Edemal | EE | &

fekiel 4 Data

1 2 [kHz B | ready &
Asci[. ]

:_J Binary |0111111111111111 |

IR TITIMOMN
IIIIIDIOIDODO2MOODMITTTMTM
Lovhholodoouououioovlioulioches et Bt Bt Bt Bt et |
Dol ouououioiouioches Bat Bt Bt Bt Bt Bt B |

4.2. 3aHecuTe NOJy4YEHHbIE Ha Ta0JO pe3yIbTaThl B TAOIUILy HCTUHHOCTH
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Puc. 4.2. Bun reneparopa cJios.

Tabnuia UICTUHHOCTHU

Bxonabl Brixoabr

0 1 2 3 4 5 6 7 |Tabmo| A2 | Al | AO

3ananue No2. MccnenoBanue aemmudparopa

1) CobGepute cxemy, MOKa3aHHYIO Ha pucyHKe 4.3

=+

DU 14

— & L4 o fe

[’ N 2 B OE 12
"—/"—,—3 C 03 i1

Cl —d Gea' 04 8
- —24 GeE 05 |2
"  —51G o062

G 07 L

— - 38dec

Puc. 4.3. Cxema Bkitouenue aemudparopa B Hell HCMIOIB3YIOTCS CIEayIONINE

9JICMCHTHI:

nemmmdparop (DEC) Generic 3-to-8 Dec; 8 mpoOHHUKOB JIOTHUECKOTO
YPOBHS;

HCTOYHHK CUI'HAJIa <«JIOTHYCCKAas CAWMHHIA», 3a3C€EMIICHUC,

6 COEANHSIOINX Y3JIOB;

4 xmoya, yrpaBisieMble KiaBuiei (kHomnka Switch na manenu Basic).

Kitroun MoryT ObITh 3aMKHYTBI WM PA30MKHYTHI IIPY TOMOIIH YIPABIISIOIINX
KJIaBUII Ha KiIaBuaTtype. VIMs ynpasiisiomen KIaBUIld MOXXHO BBECTH C KIIABUATYPhI
B IMAJIOTOBOM OKHE, NOSBIIAFOLIEMCS IT0CJIE JBOWHOTO IIEJTYKA MBIIIBIO HA

M300paXeHUH KITIOYa.
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2) 3aHecuTe MOJIyYEHHbIE PE3YIbTATHl MOICIUPOBAHUS B TAOJIMILY UCTUHHOCTH.

Brisicaute, i1 yero nyxeH Bxoa Gl.

MynpTUILIEKCOP - KOMOMHAIIMOHHAS JIOTUYECKask CXeMa, IPECTaBIISIONIast Co00i
yIpaBIsi€MbIN IEPEKITIOYATEb, KOTOPBIH MOAKIIOYAET K BHIXOAY OJUH U3

nH()OPMAITMOHHBIX BXOJIOB JaHHBIX. HoMep moAKII09aeMoro BX0/1a paBeH Ynucy
(ampecy), onpenensieMoMy KOMOMHAIIMEH JIOTHUECKUX YPOBHEH Ha BXOJaX
ynpasieaus. Kpome nHQOpMAIMOHHBIX U YIIPABIISIOMIUX BXOIOB, CXEMBI
MYJIBTUILIEKCOPOB COJIEPKAT BXOJ pa3pelieHus, U 1Mojavye Ha KOTOPbI aKTUBHOTO
YPOBHSI MYJIbTUIUIEKCOP MEPEXOIUT B aKTUBHOE cocTostHUe. [Ipu mogade Ha BXO.
paspelnieHus: TaCCUBHOTO YPOBHSI MYJIbTUILIIEKCOP MEPENIET B TACCUBHOE

COCTOAHHC, IJII KOTOPOI'O0 CUI'HAJI HAa BBIXOAC COXPAHACT IIOCTOSAHHOC 3HAYCHHC

HE3aBHUCHUMO OT 3HAUYCHMUU I/IH(l)OpMaI_[I/IOHHI)IX " YIIPaBJIAIOIINX CUTHAJIOB.

3amanune Nel

1) IMocTpoiiTe cxeMy, H300pakKEHHYIO HA pUCYHKe 5.1
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Puc. 5.1. Cxema BKIIrOUEHHSI MyJIbTUIUIEKCOPA B HEN MCTIOIB3YIOTCS CIIEAYIOIIME

9JICMCHTHI:

mynbTUIiekcop (MUX) Generic 1-0f-8 Mux; 2 npoOHuKka
JIOTUYECKOTO YPOBHS;

2 UCTOYHMKA CHTHAJA «JIOTUYECKas SAUHMIIAY; 2 3a3eMIICHNUS,

20 coeauHSIOMINX Y3JIOB;

* 12 xiroueid, ynpaBisieMbIX KJiaBuiliel (kHomka Switch Ha manenu Basic).

D0-D7 — undopmanmonnsie Bxoasl; A, B u C — agpecHbie Bxojbl; G — BXOJ

paspeuieHus. Y 1 W — BBIXO/IBI,

2) Brimtounte cxemy. C momomnisto kintoua G yctaHoBure Ha Bxojze G
MYJIBTUILIEKCOPA YPOBEHB JJOTHUECKOTO HYIs. [loouepenHo nomasas Bee
BO3MOKHBIE KOMOWHAIIUU

JIOTUYECKUX YpOBHEH npu nomoinu kinroued A, B, C Ha COOTBETCTBYIOIINE BXO/bI

MYJIBTHILICKCOPA, IS KKI0M KOMOMHAITMH C IIOMOIIHIO JIOTUYECKUX TPOOHUKOB

ONpENENNTE, MEPEKIIOYEHNE KAKOT0 W3 KIIFOUEH B JIEBOM YaCTH CXEMbl U3MEHSIET

COCTOSAHHEC BBIXOJ0B MYJIBTHUIIIICKCOPA. O0o3HaueHne COOTBCTCTBYIOLICTO BXOAa
13



MYJIBTHILICKCOpA 3alUIINTE B TAOJIHITY, YKa3aB IMPU ATOM, KaK TEpeaaeTcs
BXOJIHOM CUTHAJI HA BBIXOJbl MYJIbTUIUIEKCOPA (HAIPSAMYIO WIIM C UHBEPCUEH).
Harmpumep,
€CJIM NEPEKITIOUCHUE KITF0UA 4 U3MEHSET COCTOSHHUE BBIXOJIOB MYJIbTUILIEKCOPA, B
Ta0JMIle B CTPOKE C COOTBETCTBYIOIIEH KOMOMHAIIMEH YPOBHEHN CUTHAJIOB Ha

Bxogax A, B, C cnenyer 3anucath /i Beixoga Y - D

4, nns omzaW - 4.
BeIXa' B DC|Y | W

0 0o |o
0 0 1
0 1 0
0 1 11
1 0 0
1 0o |1
1 1 1o

3) YcranoBute nipu nomoiu kiatoda G ypoBeHb JJOTHUECKON equHuIIbl Ha Bxojae G

MHUKPOCXCEMEIL. 3anummure 0003HAYCHMS BbIBOJJOB, KOTOPLIC IIPU IMIEPCKIIOYCHNN

14



COOTBCTCTBYIOIINX KJII0UEH B JIEBOM YaCTU CXEMbI HE BIIMSIOT HA COCTOSIHUE

BbIXOJ0B MUKPOCXCMBI.
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JlaGoparopHasi pabora NeS

Tema: Apxutexkrypa D9BM. ApXUTEKTYpbI ¢ PUKCUPOBAHHBIM HAOOPOM YCTPONCTB

Henab: nomyduTs npeacTaBiIeHUEe 00 apXUTEKType ¢ PUKCUPOBAHHBIM HAOOPOM
YCTPOWCTB.

Teopernueckne OCHOBBI

CoBpeMEeHHBI! KOMIIBIOTEP COCTOUT M3 HECKOJIBKUX (DYHKITMOHABHBIX Y3JI0B:
IPOLIECCOP,TAMATh, KOHTPOJUIEPBIYCTPOUCTB U T.JA. Kaxaplil y3en npencraBisier
co00¥ CIIOXKHOE JIEKTPOHHOE YCTPONUCTBO, B COCTaB KOTOPOTO MOTYT BXOJUTh
MUJUTHOHBUIOTMYECKUX JIEMEHTOB, J{JIs TydIiero noHMMaHus MpUHIIMIA padOThI
Ka)XJIOT0 y3JIa U KOMITBIOTEpA B 11€JI0M BBOJIUTCITIOHATUECYPOBHEN MTPEICTABIICHUS
KOMIIBIOTEPA.

Hudposoii toruvyeckuii ypoBeHb

YPOBEHB JIOTUYECKUX CXeM 0a30BOM CHCTEMBI

AJIEMEHTOB.

MuUKpOapXUTEKTyPHBINA YPOBEHD

YPOBEHb OpraHU3aluu 00padOTKM HH(POPMALIUHU BHYTPHU

(GyHKIIMOHAIBHOTO y31a. Cro/1a OTHOCSATCS pETUCTPhl PA3IIUYHOTO

Ha3HA4YEeHMsI, yCTPOMCTBO OOPaOOTKH MOCTYMAIOIINUX KOMaH/I, YCTPOHCTBO
npeoOpa 30BaHUs TaHHBIX, YCTPONUCTBO YIPaBICHUS.

KomanaHe1i1 ypoBEHb

— Ha0Op (PYHKIHMOHAJIBHBIX Y3JI0B U CBS3M MEXAY HUMHU, CUCTEMA KOMaH

U JIaHHBIX, MepeJaBaeMbIX MeX1y ycTporictBamu. Habop 010K0B, cBs3ei
MEXAY HUMH, TUIIOB JaHHBIX W ONEPALMi KaXkI0r0 YpPOBHS HA3bIBAETCS
APXUTEKTYPOU YPOBHSI.

ApXHUTEKTypa KOMaHJIHOTO YPOBHS Ha3bIBA€TCS OOBIYHO KOMITBIOTEPHOM
APXUTEKTYPOU WM KOMIIBIOTEPHOU OPraHU3aLUEN.

ApPXHUTEKTYpHI ¢ PUKCUPOBAHHBIM HAOOPOM YCTPONCTB

KommbroTrepamu ¢ cocpeioToueHHON 00pabOoTKOM Ha3bIBAIOTCS TaKHUeE
BBIYHMCIIUTEIbHBIE CUCTEMBI, Y KOTOPBIX OJHO WJIM HECKOJBKO 00padaThIBAIOIINX
YCTPOMCTB (IIPOLIECCOPOB) PACTIOI0KEHBI KOMIIAKTHO U UCIOJIB3YIOT /i1 OOMEeHa
uH(popMaluell BHyTpEeHHHE INHBI IEpeIaun JaHHbBIX.

Kommbroteps! 1-ro u 2- 1o NOKOJIEHHUS UMEN apXUTEKTYPY 3aKPBITOrO THIIA C
OTrpaHUYEHHBIM HAOOPOM BHEUIHEr0 000pyaoBaHMsl. KoMIbroTep, BBIITOJIHEHHBIN
10 3TOW apXUTEKType, HE UMEJ BO3MOKHOCTHU MOJIKJIIOUEHUS TONOTHUTEIbHBIX
YCTPOMCTB, HE MPEYCMOTPEHHBIX pa3padoTUNKoOM. Takas apXUTEKTypa XapakTepHa
JUTSI KOMITBIOTEPOB, Oa3oBast
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CUCTEMA JIOTHYECKUX IJIEMEHTOB KOTOPBIX MOCTPOEHA HA JUCKPETHBIX SJIEKTPOHHBIX
KOMITOHEHTaX (AJIEKTPOHHBIX JIaMIIax, TpaH3ucTopax). Beenenue mro60ro
JOTIOJIHUTEIBHOTO (DYHKITMOHATLHOTO OJI0KA B TAKUE apXUTEKTYPHI ObLT COMPSIKEH
C YBEJIMYEHHUEM NOTPeOIsIeMOi MOIIIHOCTH, 3aHUMAEMOH TIOIIAIN U PE3KO
YBEJIMYUBAJI CTOUMOCTD BCEW CUCTEMBI. [103TOMY KOMIIBIOTED, BBIIOJIHEHHBIN 10
ATOM apXUTEKType, HE UMET BO3MOKHOCTHU MOAKIIOYEHUS JOMOJTHUTEIIbHbBIX
YCTPOMCTB, HE IPETYCMOTPEHHBIX Pa3pabOTUUKOM.

OnepaTuBHas NaMITh XPaHUT KOMaHbl U JaHHBIE UCIIOIHIEMBIX Tporpamm, AJIY
o0ecrieunBaeT He TOJIbKO YUCIOBYIO0 00pabOTKY, HO M y4acTBYET B MPOIECCE BBOJIA -
BbIBOJ1a MH(GOPMAITUH, OCYIIECTBIISISI €€ 3aHECEHUE B ONEepaTHUBHYIO MaMATh. Kanan
BBO/1a/BBIBOIA MPEJCTABISET COOOM CHEIMaIM3UPOBAHHOE YCTPOUCTBO,
paboTaroliee 1o KOMaH1aM, oJaBaeMbIM yCTPOUCTBOM yripaBieHus. Kanan
JIOITYCKAET MOJKIOUYEHUE ONPEAEIEHHOTO YMCia BHEIIHUX YCTPOMCTB. Y CTPOHCTBO
YIpaBJIeHHUs] 00ECIIEYMBAET BBIIOJHEHNE KOMaHl IPOrpPaAMMBbI U YIIPABIIET BCEMU
y3J1aMU CUCTEMBI.

KommbroTepsl Takoi apXUTEKTYphl 3PPEKTUBHBI TPU PEHICHUU YUCTO
BBIUMCIUTENBHBIX 337a4. OHM IJIOXO MPUCTIOCOOIEHBI AJIs peaaTnu3alun
KOMIIBIOTEPHBIX TEXHOJIOTHH, TPEOYIOMNX HOAKIIOYEHHS TOTOTHUTEIbHBIX
BHEILIHUX YCTPOMCTB U BBICOKOW CKOPOCTH OOMEHA C HUMHU UH(POpPMALIHEH.
[Topsiiok BBIOTHEHUS paOOThI

1. CocTaBUTh IEPEUEHH OCHOBHBIX 3JIEMEHTOB ApXUTEKTYpPbl KOMIIBIOTEPA. 2.
CripoekTupoBaTh (BBIMOJIHUTH CXEMY)

KOMIIBIOTEPA €

(pUKCHUpPOBaHHBIMU

YCTPOMCTBAMH.

3. Yka3zarp HampaBjeHHE MOTOKOB (DYHKIIMOHUPOBAHUSI 0OMEeHa MHPOPMAIIUH,
OCHOBHBIX KOHCTPYKTHBHBIX JIEMEHTOB

KonTposnbHbIE BOIIPOCHI

1.Knaccudukanusi KOMObIOTEPOB MO cpepam NMPUMEHEHHUS.

2.DyHKIMOHANIbHAS OpTaHU3allMs MePCOHATBHOTO KOMIIBIOTEPA.

3.OCcHOBHbIE KOMITIOHEHTBI, BXOJIAIIIME B COCTaB apXUTEKTYPbl KOMITbIOTEPA.

JlaGoparopHasi pabGora Ne6

Tema: ApxuTekTypa KOMIBIOTEPA 3aKPBITOrO THUIA. APXUTEKTYPbl KOMITBIOTEPOB
OTKPBITOTO TUINA. APXUTEKTYpPbl, OCHOBAHHBIEC HA UCIIOJIb30BAaHUU OOLIECH IIUHBI.

Hean: [ToxyunTs npeacTaBieHre U HaBBIKKA KPOCCIUIATGOPMEHHBIM TPOTPAMMHBIM
o0OecrieueHuEM
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Teoperuyeckue 0CHOBbI

KpoccmnaTdopmenHoe mporpamMmmHoe obecriedeHrne — MporpaMMHOE obecriedeHue,
pabotatoriee OoJjiee yeM Ha OJHOW ammapaTHOW IMIaTGopMe H/WIN OINeparMOHHON
cucteme. [Ipumepom siBIsieTCsl mporpaMMHOE oOecrieueHue, mpeIHa3HauYeHHOe IS
paboTHI B omepanmoHHbIX cucTeMax Linux n Windows o THOBpeMEHHO.
Bo3smoxkHocTs 0Oe300ne3nenHoro mnepexoga ¢ Windows Ha Linux wiam npyrue
UNIXlike OC. B IT-uadpactpykrype OpraHu3aldd MOTYT OBITh HCIHOJIb30BaHBI
KOMIIbIOTEpBl ¢ pa3pabotanHbiM [1O ana opranmzamuu kak ¢ Windows Tak U ¢
Linux. MaCTpYMEHTHI M OHOMMOTEKH I pa3paboTku Kpoccrurragopmennoro 10
gamie Bcero wuMmeroT cBobomuyro Jsmnensuto (GPL, LGPL), uto He co3maer
orpaHudeHuil s paspabotruukoB. Kpoccmmargopmennoe I[IO mno3Boautr Bam
3HAYUTENIbHO SKOHOMUTh Ha pabouuX MecTaX, IJIe BO3MOXKHO HE HCIIOJIb30BATh
MPOIPHETAPHOE MTPOrPaMMHOE 0OeCTIeueHHE.

[Topsiok BBITOTHEHUS Pa0OTHI

1  ygacTth. CocTaBUTh CHUCOK KPOCCIUIAT(POPMEHHBIX IPOrpamMM IO pasjaeiam
UCIIOJIb3Ysl CETh MHTEPHET, HAIIPUMEP: apXUBATOPHI, rpaduka, ouc, 3ByKOBBIE,
PENAaKTOPBI CXEM, TOUCKOBBIE CUCTEMBI U T.1. OGOPMUTH B TETPALSIX.

2 gactb. CocTaBUTh NMpe3eHTalnio Ha Temy: KpoccrardhopMeHHOE MporpaMMHOe
o0ecrieueHue

OTtuer

OTuer NOKEH COJIepKATh:

S HaWMEHOBaHHE

paboThl; s 11eTb padOTHI;

S 3aJaHue;

S DJICKTPOHHYIO MPE3CHTAINIO; S
MIOCJICIOBATEIFHOCTD BBITTOJTHCHUS paOOTHI; S
OTBETHI HAa KOHTPOJIbHBIC BOTIPOCHL; S BBIBOJT
0 MpojieJaHHoM pabdoTe.

KonTpoasHbIE BOMTPOCH

1. [lepeuncnure kpoccraaTGOPMEHHbIE SA3bIKH POTPAMMUPOBAHUS?
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2. JlaiiTe omnpeneneHrue TEPMUHY KPOCCIUIATPOPMEHHBIHN MOJIb30BaATEIbCKUN
uHrepdeiic?

3. Ilepeunciante OCHOBHBIC ILIAT(HOPMBI npeHa3HAYCHHBIC IS
KpOCCIUTaT(POPMEHHOTO TTPOTrPAMMHOTO OOCCIICUCHHUSI.

JlabopaTtopnas paGora Ne7

Tema: HecoBmecTumbie amnmapaTHbie MI1aTHOPMbI, KpOCCILIATPOPMEHHOE
MpoTrpaMMHOE 00eCTIeUeHUE

Hean: [Tonyunts npeacTaBieHue U HaBbIKKM KPOCCIUIATPOPMEHHBIM TPOrPAMMHBIM
o0ecrie4eHHEM.

OcCHOBHOE Ha3HAYEHUE PETUCTPOB — XPAHEHUE U NPEOOpa30oBaHUE
MHOTOpa3psAAHbIX TBOMYHBIX YKcell. Brinaua nHdopmanny K BHEHIHUM YCTPOHCTBAM
XapaKTepU3yeT ONepalrio BbIBO/Ia WM CUUTBIBAHUA. 3alUCh HHPOPMaIUU B
perucTp He TpedyeT ero npeapapuTeIbHOT0 00HYIeHUs. Bee peructpsl B
3aBUCUMOCTH OT (DYHKIIMOHAJIBHBIX CBOMCTB MOAPA3EIIAIOTCS Ha JIBE KATETOPUH —
HaKOIUTEbHbIE (PETUCTPhI NaMSITH, XpaHEHUs1) U cBUraromue. B cBoro ouepenp,
CABUTAIOUIUE PETUCTPBI JEIATCA IO COCO0y BBOJIa M BbIBOJA MH(OpPMALIMU HA
napasuieJbHble, OCIe10BaTeIbHbIE U KOMOMHUPOBAHHBIE
(mapanienbHONOCIE0BATEIbHbIE U MOCIIEI0BATEIbHO-TIapaIebHbIE), 110
HampaBJIEHUIO Niepeaaun (cABUra) HHPpopMal — Ha OJTHOHANPABICHHbIE U
pPEBEPCUBHBIE.

3apanue Nel. MccrnenoBanue peructpa XxpaHeHuUs

1) Hapucosats cxeMy, n300paxx€HHYy0 Ha pucyHke 10.1.

4%:| 000 RAR |2|J
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Puc. 10.1. Cxema Bkitouenust peructpa 74173

K155UP15 — uetrbipexpa3zpsansiii peructp. OH nmeeT BbIxoasl 1Q)...4Q ¢ TpeTtbum
Z-cocrosinueM (ripu curHane 1 Ha BeiBogax G2, G1), a ero Bxons! 1D...4D
cHa0KeHBI JJOTUYECKUMHU dJIEMEHTaMU Pa3pelIeHus 3aUCH IyTeM MOoaun
norudeckoro 0 Ha Bxoasl M, N (B EWB ommbo4yHo nokazaHbl NpsiMbIME ).
Hcnonb3yeTcst perucTp Kak 4eThIpeXpa3psiiHbId UCTOYHUK KOJIA, CITIOCOOHBIN
00CITy>KUBaTh HEMOCPEACTBEHHO IIUHY JAHHBIX IIU(POBOM CUCTEMBI.

2) JIBax bl IEIKHATE [0 FeHepaTopy CJIOB U 3aHeCUTe B Hero HHMOPMALUIO C ajpeca
0000 o 0009, mokazarnHyto B Tabmuie 10.1

3) 3amycTuTe cXeMy B TOIIAaroBOM peXrMMe (KHOTKA Step) U 3aluIInuTe MOKa3aHUs
uHauKaTopa B Tabymiy 10.1.

4) Ilpoanau3upyuTe NOJIy4EeHHBIE JaHHBIE.
3ananue Ne2. MccnenoBanue perucTpoB CIBUTa

1) HapucoBate cxemMy, mokazaHHy10 Ha pucyHke 10.2.
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2) JIBask/bl LIEJIKHUATE 110 TEHEPATOPY CJIOB U 3aHECUTE B HEro MH(POPMAIMIO ¢ afpeca
0000 o 0015, nmokazannyto B Tabuie 10.2

1 — caBur u ycraHoBKa 1o nepBomy kackany (JK=11); 2 — casur u cOpoc 1o nepomy
kackany (JK=00); 3 — cuBur u nepekiatoueHue nepporo kackaaa (JK=10); 4 — casur u
XpaHeHue B nepBoM kackaze (JK=01).

3) 3amycTuTe cXxeMy B MOIIArOBOM pekuMe (KHOMKa Step) U 3anuIIUTe OKa3aHus
uHANKaTopa B Tabnuiy 10.2.

4) Ilpoananu3upynTe NOIy4eHHbIE JaHHBIE.

| [ oooo ook |4

00000000 +V
Ld cLR  wCC &
2 J QA 15
3 Kl QB 14
4 A QC 13
S B QD 12
£ QD L
D CLK 2
& | GND SH/LD' b2
74195

Puc. 10.2. Cxema BknroueHus peructpa 74195 B pexxume casura

Ecnu na Bxoge LD/SH npucyrcTByeT HanpsiKeHUE HU3KOTO (aKTHBHOTO) YPOBHSI, BCE
YEeThIpPE TPUTTEPA PETUCTPA 3AMYCKAOTCS OJHUM TaKTOBBIM NEepenajoM (0T HU3KOTO
YPOBHSI K BEICOKOMY). Tora naHHbie OT MapajuiesibHbIX BXOA0B A...D nepeaarorcs Ha
cooTBeTCTBYIOMIME BhIXOABI QA...QD.

Jlns pexxuMa casura Hanpsbkenue Ha Bxoae LD/SH Hano 3apukcupoBaTh Ha BHICOKOM
ypoBHe. Huzkum ypoBHeM Ha Bxojie CLR BceM BBIXOJHBIM CUTHAJIaM IMPUCBAUBAETCS
HU3KUU YPOBEHb.

Tabmuna 10.1. Pe3ynpTaTsl 3KCIEpUMEHTa

Bxo B Bxo B
Bl Bl
Ne M, G 4 ge13 2 1 e No M, G 4 npI3 2 1 CL
| 1,
1 NO 0 DO DO| 0D | 1D LO 6 | NO 1 D1 OD| OD | OD | RO
2 0 0 0 0 1 0 0 7 0 0 1 0 0 1 0
3 0 0 0 1 0 0 0 8 0 0 1 1 1 1 1




4 0 0 1 0 0 0 0 9 1 0 1 0 0 1 0
5 0 0 1 1|1 1 0 1] 0 0 1 0 1 1 0

No B wm B Ne B wm B
D C B AxoK J cC SH D C B AxoK J ¢ SH
1 01011 0|0 L |LD 1{0[0[0]|O 0O(1]| L | LD
1 0 1 1
21010010 0101 1 2100|010 0111 1
3/0(0]01(0 0101 1 31100 (0] O 0111 1
4100|010 0101 1 411 0]0]0]0 0111 1
5101001 1|11 0 51100} 0]O0 0111 1
60 [0]0|O0 111 1 61101001 11071 0
710(10]01(0 1|11 1 711010 0] 0 1101 1
810000 111 1 L1010 [0 |O 11071 1
91010010 1|11 1 92100010 1101 1
110]0]0]O0 111 1 02100010 11071 1
0100|011 o011 0 12010010 11071 1
1 2

JlaGoparopHasi pabGora Ne§

Tema: ApXI/ITeKTypI)I MHOT'OIIPOICCCOPHBIX BEIYHMCINTCIIBHBIX CUCTCM

HCJII)Z HU3y4YUTb MHOTOIIPOLCCCOPHBIC BBIYHMCIUTCIBHBIC CUCTCMbI; HAYYHUTLCS BBIITIOJHATD
pacuCThI IPOU3BOAUTCIIBHOCTH IIPOICCCOPA.

Teopernvyeckue 0CHOBBI

B nacTosimiee BpeMs cepa IpUMEHEHHSI MHOTONPOIECCOPHBIX BHIUUCIUTEIBHBIX CUCTEM
(MBC) HenpepbIBHO pacIUpseTCs, OXBaThIBasi BCE HOBBIE 00JACTH B CAMBIX PA3JIMUHBIX
OTpacisiX Hayku, Ou3Heca u mpou3BoACcTBa. CTPEMUTENBHOE PA3BUTHE KIACTEPHBIX
CUCTEM CO3/Ia€T YCIOBHUS JJISl HCIOJIb30BAHUSI MHOTOIPOIECCOPHOUN BBHIUUCIUTEIHHOM
TEXHUKHU B pEaIbHOM ceKTope 3koHOMUKH. Ecnu Tpagunmonno MBC npuMeHsiiice B
OCHOBHOM B Hay4HOU cdepe /sl pelIeHUs] BHIYUCIUTEIbHBIX 3a1a4, TPEOYIOINX
MOIITHBIX BBIUUCIUTEIBHBIX PECYPCOB, TO ceiyac, n3-3a OypHOIro pa3BUTHsI OM3HECA PE3KO
BO3POCIIO KOJIMYECTBO KOMITAHUH, OTBOJISIIINX UCTIOJIb30BAHUIO KOMITBIOTEPHBIX
TEXHOJIOTUHA U 3JEKTPOHHOTO JJOKyMEHTOO0OpOTAa IIIaBHYIO POJib. B CBsI3U ¢ A TUM
HEIPEPHIBHO PACTET MOTPEOHOCTH B TOCTPOCHUH IICHTPATN30BAHHBIX BBIUNCIUTEIHHBIX
CUCTEM JIJII KPUTUUYECKH BXKHBIX MPUIIOKEHHM, CBSI3aHHBIX ¢ 00pabOTKOM TpaH3aKIUH,
yrmpaBieHueM 0a3aMu JIaHHBIX U 00CITyKUBaHUEM TeJIEKOMMYHUKaIii. MoXHO
BBIJICJIUTH JIB€ OCHOBHBIE C(Pepbl MPUMEHEHHMSI ONUCHIBAEMbIX CUCTEM: 00paboTKa
TpaH3akIuii B pexxume peaabHoro Bpemenu (OLTP, on-line transaction processing) u



CO3/IaHME XPAHWIUI] JAHHBIX JIJIs1 OPTaHU3ALMH CUCTEM MOAAEPIKKU MPUHATHUS PEIICHUMA
(Data Mining, Data Warehousing, Decision Support System). Cuctema 11 r1006anbHbIX
KOPITOPATUBHBIX BBIYUCIIEHUI — 3TO, MPEXKIE BCETO, IIEHTPAIN30BaHHAS CHCTEMA, C
KOTOPOI1 paboTarOT MPaKTUYECKH BCE MOJIB30BATEIH B KOPIIOPAIIMH, U, COOTBETCTBEHHO,
OHa JIOJDKHA BCE BpPeMsl HaXOIUThCs B paboueM cocTosiHuM. Kak

MpaBUJIO, PEIICHUS TOJJOOHOTO YPOBHS YCTaHABIMBAIOT B KOMIIAHUSAX U KOPIIOPALIHSIX,
r7e Jiro0ble, TaXke caMble KPATKOBPEMEHHBIE, TPOCTOM CETH MOTYT IPUBECTH K
rpoMaaHbIM YObITKaM. [loaTomy A opraHU3anuu TaKoW CUCTEMBI HE TTOAOUIET
OOBIKHOBEHHBII CEpBEP CO CTAHIAPTHOM apXUTEKTYPOM, BIIOJIHE IPUTOIHBIN TaM, Te HEe
CTOUT XKECTKUX TPEOOBAHUN K MPOU3BOJUTEIBHOCTH U BPEMEHU TIPOCTOSI.
BbIcOKOTTPOU3BOAUTENBHBIE CUCTEMBI JUIsl TI100aTbHBIX KOPIOPATUBHBIX BBIUYMCICHUHN
JOJKHBI OTIIMYAThCSI TAKUMU

22
XapaKTEPUCTHUKAMU, KaK MOBBIIIEHHAS TPOU3BOAUTEIBHOCTh, MACIITAOUPYEMOCT,
MUHUMAJIBHO JOIyCTUMOE BpeMs mpocTtod. Hapsiay ¢ pacmmpenueM o0aactu
IPUMEHEHUS, IO Mepe coBeplIeHCcTBOBaHUS MBC npoucxoauT yCca0KHEHUE U
YBEJIMYEHUE KOJMYECTBA 33]1a4 B 00JIACTAX, TPAJAULIUOHHO HCIIONb3YIOIINUX
BBICOKOIIPOU3BOIUTEIbHYIO BEIUMCINTEIBHYIO TEXHUKY. B HacTosI1Iee BpeMs BBIIEIIECH
KpyT (pyHIaMEHTaIbHBIX U NPHUKIAJHBIX MPo0ieM, 00bequHEeHHbIN nouaTueM "Grand
challenges", 3¢ (exTrBHOE pellieHre KOTOPBIX BO3MOXKHO TOJIBKO C UCIIOJIb30BAHUEM
CBEPXMOLIHOM BBIYMCIMUTENBHBIX PECYPCOB. DTOT KPYT BKIIFOYAET CIACAYIOIINE 3a0aUn: -
[Ipencka3zanus OTO/bI, KIIMMATa 1 II00aIbHBIX M3MEHEHUH B atMocdepe - Hayku o
MmaTepuaiax - [loctpoeHue noinynpoBOAHUKOBBIX MPUOOPOB - CBEPXIPOBOIUMOCTS -
CrpykrypHas Ouosorus - PazpaboTka papmarieBTuueCcKux mpenapaToB - ['eHeTHKa -
KBaHTOBas XxpoMoanHaMukKa - ActpoHomus - Tpancnoprtasle 3aaaun - ['uapo- n
ra3oJiMHaMHKa - YTPaBJIIeMblid TEPMOSIICPHBII CUHTE3 - D(PEKTUBHOCTH CUCTEM
cropanus Tormsa - ['eonndopmarmonnasie cucteMsl - PazBenka venp - Hayka o
MHUPOBOM OKeaHe - Pacrio3HaBanue u cuHTe3 peuu - PacroznaBanue nzoopaxenuii[is
TOTO, YTOOBI OIIEHUTH 3P(HEKTUBHOCTH pa0OTHI BHIYUCIUTEILHON CUCTEMBI Ha PEATbHBIX
3a/1avax, ObU1 pa3padoTaH (GUKCUPOBAHHBIN HAOOP TecTOB. Hanbosee M3BECTHBIM U3 HUX
apisiercsi LINPACK — nporpamma, nmpeHa3sHadueHHas I PEIICHUSI CUCTEMbI JIMHENHBIX
anredpandecKnX ypaBHEHUH C TUIOTHOW MAaTPHUIIEH ¢ BHIOOPOM TJIaBHOTO AJIEMEHTA 110
ctpoke. LINPACK ucnonb3yercs nist hopmupoBanus ciricka TopS500 — mSITHCOT caMbIX
MOIIHBIX KOMIIBIOTEPOB MUpa. B HacTosIiee BpeMs 00JIbIIoe paclipocTpaHeHNe
MOJIYYHJIA TECTOBBIE MPOTPAMMBI, B3SIThIE€ U3 PA3HBIX MPEIMETHBIX 00J1acTeN U
MPEACTaBIISIONINE CO00M MO0 MOJENbHBIE, TMOO peabHbIE MPOMBIILIIEHHbIE
MPUIOKEHUS. Takue TECThI MO3BOJISIOT OLUEHUTh IPOU3BOAUTEIBHOCTh KOMIIBIOTEPA
JEHCTBUTENLHO Ha PEaNIbHBIX 3aj[auax U MOJIyYUTh HauboJee MoJIHOE MpeACTaBIeHUE 00
3¢ (HEKTUBHOCTH pabOTHI KOMITBIOTEPA C KOHKPETHBIM MTPUIIOKEHUEM.
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1. CocTaBHUTH MMPC3CHTAINIO Ha TEMY MHOTI'OIIPOICCCOPHBIX BBITUCIINTCIIBHBIX CUCTCM

2. [IpoananuzupoBaTh paboOTy Mpoieccopa Mo NpuMepy Ha JaHHOW KOMIBIOTEPHON
CUCTEME.

KOHTpOJH)HI)Ie BOIIPOCHI

1. B uem cMBIC apXUTEKTYPHOT'O PEIICHHUS] MHOTOIPOIECCOPHBIX BHIYMCIUTEIBHBIX
cucrteM OnauHHa?

2. Kak paboTtaet MyJIbTUIPOIIECCOPHAs CUCTEMA ¢ 001IeH MaMAThIO?
3. Jaiite onpeneneHue KIacTepHou cucteme?

4. Kakue cyniecTByroT IpoOJIeMBI CBSI3H IIPOLECCOPOB B KIACTEPHON cUCTEME?



JlaGoparopnasi pabora Ne9
Tema: Metozap! KacCUPUKAIIUN KOMITBIOTEPOB.

Heub: M3yunTh BO3MOXKHOCTH HACTPOMKHA KOMITBIOTEPHOM CUCTEMBI CPEACTBAMHU
nporpammbl SETUP

Teopernueckasi yactb HacTpoiika mnapaMeTpoB KOMIILIOTEPHO CHCTEMBbI
YcTraHoBKa 1aThI U BPpEMEHH

B KkaXJI0M KOMIIBIOTEPE YCTPOWCTBO, KOTOPOE HENOCPENCTBEHHO HE BIMSAET HU HA
MIPOU3BOJUTEIILHOCTh, HU Ha CTA0MJIBHOCTh PabOThI KOMIbIOTEpa, HO 0€3 KOTOPOro He
MOTYT HOPMaJIbHO (YHKIIMOHHPOBATh HHU OMNEPALMOHHAs CHCTEMa, MPUKIATHBIC
IPOrpaMmbl. ITO - YacChl p€ajIbHOIO BPEMEHH.

Kecrkue qucku

IDE HDD Auto Detection

ABTOMaTHUYECKOE OMpeeieHNEe U 0TOOpaKeHHE Ha DKpaHe MOHUTOPA TapaMeTPOB

YKECTKOTO JHUCKA.

IDE Primary Master / Slave u IDE Secondary Master / Slave

3nech ycraHaBlIMBaeTcsi HWH(OpMaIus O THUIE AUCKOBOJOB, KOTOpas JOJDKHA
BKJIFOYATbCSI B JIOKYMEHTAlMIO OT IIOCTaBIIMKA BallIMX ECTKUX JUCKOB. Ecin Bbl
BbIOUpaeTe Auto, BIOS aBTOMaTUuYeCKU OMNpeeNseT mapaMeTphbl TaHHOTO JIUCKOBOJA Ha
amane POST v nokassiBaet /IDE nis Hero. Eciau 1MCKOBOJ HE yCTaHOBIIEH, BEIOEPUTE
None .

SIZE Capacity, SIZE

3/1ech yCTaHaBIMBAETCS €MKOCTb HCIOJIb3yeMOIro >KECTKOro aucka. EMKocTh aucka
MOYXHO BBIYUCIUTh, YMHOKUB MOCIEA0BATEIBLHO YUCIIO IIUIUHIPOB HA YHUCJIO FOJIOBOK, Ha
YHUCJIO CEKTOPOB U Ha 512 6aliToB.

Halt On, Error Halt, POST Error Halt, POST Errors

Onuusa Halt On. D10 03Ha4aer, 4YTO MpPU 3alyCKe M CAMOTECTUPOBAHUU MPHU
oOHapy>KeHHH OIIMOKHU 3arpy3Kku OyneT mpekpaiieHo. OcTaHOBKaA 3arpy3KH uepes3 Jr0oi
OLIMOKU MOYKHO OTMEHHUTDH C IOMOUIBIO 3TOM OILHUU.

Boot Up System Speed

Onuus BeIOOpa TAKTOBOM YACTOTHI Mpolieccopa MOpu 3arpyske. 3Hadenue "Low"
NEPEBOUT MPOIECCOP B pPEXUM pabOThl C MOJIOBUHHOM TaKTOBOM 4YacTOTOM W 0e3
WCIIOJB30BaHUA BHYTPEHHEH KA3MII-MaMsITU. ECTECTBEHHO, YTO CHayajga CHUXKAETCS
MPOITYCKHAsI CMIOCOOHOCTh CHUCTEMHOW IIMHBI. TakoW PeXHM MOXKET MOHAIOOUTHCS TPH
paboTe CcOo CTaphIMHU MPOrpaMMaMH WM TUTATAMH PACHIUPEHHS, a TAK)KE MPU BO3MOKHBIX
mpoOJemMax Mmpu 3ammycke cuctemsl. [1o yMouaHuio Bceria ycTaHaBJIMBASTCs 3HAUCHUE
"High".

Boot Virus Detection

Onpenenenue BUpyca B 3arpy304HOM cekTtope. CMBICT 3TOro nmapaMerpa OTINYaeTCs
ot "Virus Warning" u 3axiroyaercs oH B cieayrolmieM. Eciu 3ToT mapamerp 3arpenieH
("Disabled"), To no 3arpy3ku onepaimonHoi cuctembl BIOS nepenuceiBaeT 3arpy304Hblii
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CEKTOP BO (PIII-NIAMSATh ¥ COXpaHseT ero TaM. Ho mpu 3TOM HUKaKHUX MMOCIEACTBUN IS
CUCTEMbI U TOJb30BaTeNsd He Bo3HUKaeT. [Ipu ycranoBke mapamerpa B "Enabled" BIOS
HE Oyner 3arpyxartb CUCTEMY C JKECTKOTO JIHCKa, €CIIH colepxkumMoe boot-cexropa Oyner
OTIMYAThCSI OT COXPAHEHHOTO B mMaMATH. [Ipu 3TOM cuUCTeMa BBIBOJUT COOOIICHUE, U
MOJIB30BATENIO0, Jajee, MPEIOCTABISETCS BO3MOXKHOCTh WM 3arpy3uTh CHCTEMY C
’KECTKOTO JINCKA UJIH C TUCKETHI.

Virus Warning

[Ipenynpexnaenue o Bupyce. Paspemenue storo mapamerpa ("Enabled") 3zampemiaer
M00yI0 3aIMCh B 3arPy304YHBIN CEKTOP JKECTKOI'O JUCKa WM TaOIHIly pasjaesioB (partition
table). Ilpu mnombiTke u3MeHeHUs 3Tux obnacteit BIOS ocranaBiuBaeT cucreMy c
BBIBOJIOM Ha HKpaH MOHUTOpPAa COOTBETCTBYIOIIETO COOOIICHMS, a TaKXe 3BYKOBOTO
cur"aina. [Ipu 3ToM mosib30BaTeNb MOXKET JIMOO pPa3pelIuTh 3aMKCh, UK 3alpeET €e.
TexHuuecku 3Ta 3agada pemaercs cienyromuM odpasoM. Ha srane mposenenuss POST-
TecTa TMepea BXOJAOM B IMpoueaypy ob0pabotku nuckoBoro cepuca (INT13h)
YCTaHABJIMBAETCA TPAH3UTHBIA MPOTPAMMHBIN MOJYJib, KOTOPBIM AHAIM3UPYET BXOAHbBIC
napameTpbl (QYHKIMHM U JIETEKTUPYET ABE CUTyaluu: nonsITKy 3anucu B BOOT Sector u
NnonbITKY (popmatupoBanus 0-if opoxku. Ecnu cuctema yciaoBUI BBIIOJHSAETCS, BMECTO
JUCKOBOM  ONEpalMM  BBLAACTCS  NPEAyNpPEXIECHWEe W 3BYKOBOM curHai. Ha
COOTBETCTBYIOILIEM IlIare TecTa BbINONHSAETCS mepectaHoBka Bekropa INT13h Ha
TPAH3UTHBIN KOHTPOJIUPYIOIMKA MOAYJb, eciu B "BIOS Setup" BKIIOUEH JaHHBIN PEKUM.
JIaHHBI QJITOPUTM, B 3aBHCHUMOCTH OT IPOIIMBOK, MOYET BHJIOU3MEHSTHCSA, HO CYTh
ocranercs npexHel. [logooHsiM 06paszom BIOS orcnexuBaer cutyauuio u mnpu padore
OTNIEPALIMOHHOMN CUCTEMBI.

Onuus BBeeHA JJIs 3aLIUThI OT TaK Ha3bIBa€MbIX bOOt-BUPYCOB, TOpAXKAIOIIUX
3arpy304Hblil ceKTop. CTaHapTHBIE JEHCTBHS IIPU ATOM - 3aIyCK AHTUBUPYCHBIX
IIPOTpaMM, IPEKIE BCETO € 3AIMUIIECHHBIX JUCKET.

Dta onuus JOJKHA ObITh 00513aTEIBHO OTKIIFOUEHA MTPU (POPMATUPOBAHUU KECTKOTO
nvcka, mpu BBoje koManael "FDISK / MBR", mpu uHCTaIsAI1IMK ONIepaliiOHHbBIX CUCTEM.
Kpome Toro, HeKOTOpble TUArHOCTHUECKHUE TPOrpaMMBbI IPU 0OpalieHnH K boot-cekTopa
MOTYT BBI3BaTh MOSBIICHUE COOOIIEHUS O "BUPYCHOM aTake", HEe OTPaXKaeT TEKYIIYIO
cutyauuto. [Ipumenenue 3Toi GyHKUIUNA HE UMEET CMBbICIA MpHU ucnoib3oBanuu SCSI u
ESDI auckoB, HOCKOJIbKY OHU UCIIOJIB3YIOT coOcTBeHHbINM BIOS Ha koHTpoIIEpe.

Emie ogauM 13 BO3MOXKHBIX BApUAHTOB MapameTpa MOXeT ObITh 3HaueHue "ChipAway", ¢
OJIHOM CTOpPOHBI 3TO 3HaUeHHe - aHajor "Enabled", ¢ npyroi - a3to oaun u3 Bapuantsl
BCTPOEHHOTr0 aHTuBUpyca. [Ipu crapre mamunsl BeiBoguTCS Haanuch "ChipAway Virus

Enabled", uyTo He 10KHO MyraTh MOJIL30BATENS.

Memory Test Tick Sound
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Omniust, MO3BOJISIONIAS COMPOBOXKIATH TECT MAMSITH MEPUOTUYECKUMU 3BYKOBBIMH
curHaiamu. Pekomenayercst ycranasnuBaTh B "Enabled" ans o3ByunBanus mporuecca

3arpy3KH U JOTIOJTHUTEIHHOTO MOATBEPKICHUS, B YaCTHOCTH, MPABUIILHOCTH YCTAHOBOK
"CPU clock speed / Turbo switch".

Security Option

Oniusi, MO3BOJISAIONIAs OTPAHUYMUTE JOCTYH K cucteme U K "BIOS Setup", unu Tonpko k
"BIOS Setup". Beibop "System" 65okupyeT 3arpy3ky kommnbtorepa u 1octy K "BIOS
Setup". Bxox B cucteMy TOra BO3MOXKEH TOJIBKO MPH BBEACHUH MPABUIIBHOTO MAPOJISL.
Br16op "Setup" He BeaeT k 6mokupoBanuto 3arpy3ku [1K, Ho 61okupyet Bxoa B "BIOS
Setup". ITo ymomuanuto - "Setup". O0a yka3aHHBIX 3HAYEHHUS paCCMaTPUBAEMOI OIIIUU
MOT'YT aKTUBU3UPOBATHCS TOJIBKO B TOM CJIy4ae, €CIU B IIIaBHOM MeHIO cucteMHOi BIOS
OJIHOBPEMEHHO 33J1aH MMapoJb AAMUHHUCTPATOPA U MOIb30BATENS.

IlepBUYHOE TECTUPOBAHUE KOMIILIOTEPA
Quick Power On Self Test

BBICTpBIN TECT KOMITBIOTEPA MOCJIE BKIOUCHUS MUTaHUs. Pa3pemienne 3Toro napamerpa
IIPUBOJUT K HEKOTOPOMY COKPAILEHUIO BPEMEHHU Ha HAYaJIbHOE CAMOTECTUPOBAHUE
komnbiorepa POST, oco6eHHO npy 3HAYUTENBHBIX 00BbEMaX ONEPaTUBHON MaMSTH.
Crnenyer TOJIBKO y4€CTb, UTO MAMSTh, HAIIPUMEP, B TOM CIIydae HE TECTUPYETCS, a
TOJIBKO ITpoBepsieTcs ee pazmep. CokpallieHrue BpEMEHH TECTUPOBAHUS ITPOUCXOIUT TAKKE
3a CYET MPOITyCKa HEKOTOPHBIX MYHKTOB MpoBepku. Eciu Bo Bpemst padotsl [1K Bo3HUKAIOT
KaK1enmoo mpo0OIieMbl, TO JIyUIlle IPU €ro BKIIOYEHUN OCYIIECTBISATh MOJHBINA TECT.

Option ROM Scan

C MOMOIIIbIO TAHHOM OMIIMU MOJIb30BaTEIb MOKET PA3pEUIUTh UJIU 3alPETUTh
cuctreMHoi BIOS ocyiiecTBIsSITh MOMCK U UHUITHAIM3ALMIO JOMOJHUTEIbHBIX BIOS,
PACIIOJIOKEHHBIX Ha TJIaTax paciupeHus. 1 nauinanu3anuu BIOS, nHaxomsiieiics Ha
SCSI -konTposiepe. Onuus UCNoNb3yeTcs, Kak MPaBUIIo, Mpu padoTe ¢ uHTepdeiicom
SCSI niig nannmanusanuu BIOS, naxonutes Ha SCSI-konTpomiepe. [Ipu 3arpyske yepes
CETh MOUCK OCYIIECTBIISICTCSI Ha CETEBBIX IJIaTaX.

Ornpenenenue 3arpy304HbIX YCTPOMCTB ONEPAMOHHOM cucTteMsl Boot Sequence
[TocnenoBaTenbHOCTh HAYAIBHOM 3arpy3Ku cucTemsbl. Onpeaernsercs
IIOCJIEIOBATEIBHOCTD OIIPOCA HAKOIIUTEIIEH I 3arPy3KH ONEPallMOHHON CHUCTEMBI. JTH

yCTpOMCTBa 0003HaYaIOTCS JTMO0 OyKBamMu sl PU3NYECKUX KECTKUX JUCKOB U OOBIUHBIX
JIMCKOBOJIOB, IN0O Ha3BaHUEeM ycTpoiicTBa, Hanpumep "CDROM" nns nakonureneir CD-
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ROM. IognepxuBatorcs ycrporictBa LS-120, lomega ZIP, ATAPI CD-ROM, IDE u
SCSIaucku.

Boot Up Floppy Seek

[TocnenoBaTenbHOCTh HAUANIBHOW 3arpy3Ku cucTeMbl. Onpenensercs
MOCJIEA0BATENBHOCTD OIIPOCA HAKOMUTENEH JUIs 3arpy3KH ONEPALIMOHHON CUCTEMBI. JTH
yCTpoicTBa 0003Ha4at0TCs MO0 OyKBamMu i (PU3NYECKUX KECTKUX JIMCKOB U OOBIYHBIX
JIMCKOBOJIOB, TNOO Ha3BaHUEM ycTpoicTa, Hanpumep "CDROM" mig nakonureneit CD-
ROM. IognepxuBatorcs ycrporictBa LS-120, lomega ZIP, ATAPI CD-ROM, IDE u
SCSIaucku

JlabopaTopnasi padora Nel(
Tema: HoMeHk1aTypa KOMIUIEKTYIOIUX KOMIIBIOTEPOB. Kputepuu kiaccudukanuu
KOMIIBIOTEPOB.
Heab: M3y4nTh BOBMOKHOCTH HACTPOMKHN KOMITBIOTEPHOM CUCTEMBI CPECTBAMU
nporpammsl SETUP First Boot From LAN First

[Tpu ycranoBke B "Enabled" BIOS nonbiTaercst nepBoHayaibHOU 3arpy3KH ¢ CETEBOTO
3arpy304HOTO MOZYJISA, PEK/E YEM MBITATHCA 3arPY3UTHCS C JIOKATIBHOTO HOCUTEJIS.

Floppy Drive Swap Floppy Drive

ITepecTanoBKa 1MCKOBOAOB. OmIiiys, MO3BOISAIONIAS "TIOMEHATh MECTaMHU'" TUCKOBOJIBI A
u B: u cnenats 3arpy304HbIM 1UCKOBOJ B: (M Ha000poT). Omniiysi UMEET CMBICI TOJIBKO
MIPU HAJTMYUU JABYX TUCKOBOJOB B KOMIBIOTEPE U HEOOXOAUMOCTH CEIaTh 3arpy304HbIM
nuckoBon 5.25 ". [Ipu 5TOM AUCKOBOABI MEHSIIOTCSI MECTAMH TOJIBKO JIOTUYECKH, A HE
bu3nUecku.

Hanoxenue padorsl yuncera Ha MmatepuHckyo miaary APIC Mode

31ech MOXKHO 337aTh PEKUM pabOThI MPOTPAMMUPYEMOTO KOHTPOJIEpa MPEePhIBAHUH.
Auto Configuration

Omniust aBTOMaTUYECKOTO KOH(DUTYpUPOBAHUS TTAPAMETPOB JOCTYIA K OCHOBHOM IMaMSITH.
Omnuwmst o0bp19HO HaxoauTes B pazaenax "Advanced Chipset Setup" miam "Chipset Features
Setup" u o3BOISIET HACTPOUTH BPEMSI 1OCTYIA K MOAYJISIM NIaMSTH B aBTOMaTUYE€CKOM
peXuMe WK B "pydHOM" peKHUME U B COOTBETCTBUHM CO CIEHU(PUKAIIUSIMU TPUMEHSIEMBIX
MojyJiel mamsiTu. YToObl BEINTH HA PEXKUM OTJIAJKH, JOCTATOYHO YCTAHOBUTH MapaMmeTp B
"Disabled". "3nauenue" Auto "(aBToMaTH4ecKas KOHPUTypaI¥si) YCTAHABIUBAETCS 110
YMOJTYAHHUIO.
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Cpenn Bo3MOXXHBIX (PMKCHPOBAHHBIX 3HAYCHHUI 00BIYHO BCTpeuaroTcs 3HadeHus "60 ns" u
"70 ns" 1t MOAYJEH MaMATH C COOTBETCTBYIOLIUM OBICTPOACHCTBUEM B HAHOCEKYHaX.
Omnuwmst moxkeT Ha3biBaThes WM "Auto Configure EDO DRAM Tim" ("tim" - 310 timing).
B nocnenuuii onmu napametp "Enabled" 3amenmn "Auto", B OCTAIBHOM OTIWYUIN HET.

3HAYUTENBHO OOJNBIINE PA3TUUMS IPOSIBIAIOTCS B TOM Cllydae, Korja moj oniueit "Auto
Configuration" "ckpbiBaeTcsa" HacCTpoHKa MmapaMeTpoB 100POi MOJOBUHBI
cooTBeTcTBYIOMIEro pasznaena "BIOS Setup". Torna aBromaTidecku KOHOUTYPUPYIOTCS
napameTpbl K3I-MaMsITH, OCHOBHOM MaMsITH, pereHepaliu 1 J1axe cKopocTb [SA-1uHBI.

NA # Enable

Onuwms BrirodeHus / otkiroueHus: curaaiga NA (Next Address). Ycranosus "Enabled",
MBI BKJTFOUA€M MEXaHU3M KOHBEHEPHU3aIluy, TIPH KOTOPOU YUTICET CUTHATTU3UPYET
IIEHTPATBHOMY TIPOIIECCOPY O BBIJa4e HOBOTO aJpeca IMaMsITH eIlle 0 TOTO, KaK BCe
JlaHHbIE, TIEpEaHHbIE B TEKYILIEM IUKIIe, OyayT oOpaboransl. EcTecTBEHHO, UTO
BKJIFOUEHHUE TAKOTO PEKUMA MOBBIIIAET MTPOU3BOIUTEIIBHOCTh CUCTEMBI.

ALE Enable Single ALE Enable

Paspemenne onunoynoro curnana ALE. Hemuoro undopmanuu. [1un B28 Ha mmne ISA -
sto curHai BALE (Bus Adress Latch Enable - pa3peienue 3ambikanust agpeca). ITo
CUTHaJ CTPOOUPOBAHUS AIPECHBIX Pa3psAa0B. MOXKET UCIOJIb30BAThCS YCTPOUCTBAMU
BBOJIa / BBIBOJIA JJIs 3a0JIarOBPEMEHHOM MOJATOTOBKU K TIPEACTOSIIIEMY OOMEHY
uHpopmaIue. ITa JIMHUS CTAHOBUTCSI AKTUBHOM BCAKHUH pa3 MpHU MOSBICHUN Ha IIMHE
aapeca. CTout 100aBUTh, YTO ATOT CUTHAJ MCIIOJIH30BAJICA €Ille BO BpeMeHa 808x-X
npoiieccopoB. CUTHAI 3TOT UCTOJB3YETCS PENKO.

VYcranaBnuBas "Enabled", aktuBuzupyem onuHouHsbiil curiain ALE BmecTo
MHOKECTBEHHBIX CUTHAJIOB-CTPOOOB BO Bpemsi [SA-1ukiioB. B kakoil-To cTeneHu BoIOOD
napameTpa ObLI MIPUBS3aH U K CKOPOCTH CUCTEMHOM IIMHBI, TO €CTh MPOITYCKHON
criocobHocTH cucteMsl. [loaTomy yctanoBka B "Enabled" Moria npuBecty kK 3aMe1JICHUIO
OMCTpOACHCTBUS BUICOKAHATIA.

Orta (yHKIHS BCeria ocTaBajgachk joctatouno "temuon" ¢pynkiumeit "BIOS Setup".
"Disabled" pexomeH10BaHO.

Omnmust moxeT Ha3biBaThes Takxke "ALE During Bus Conversion" ¢ BO3MOKHBIMH
BapuaHTaMU BbIOOpA:

I "Single" (oauHOYHEII)
"Multiple" (MHOXECTBEHHBIN)
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EctectBeHHO, uTO MpH MOTOYHOU padoTe ISA-HHBI (T.e. MHOKECTBEHHBIX IIUKJIOB
YTEHUS / 3alIMCH) IPEUMYIIIECTBEHHO Obl1a Obl ycTaHOBKa omiuu B "Multiple". Ho kakoit
MPABIJIBHBIN BHIOODP TOJKEH ObUT CAENaTh MOJb30BaTENb, BCET/Ia OCTABAIOCH 3araKoi.

HCKOTOPI)IG YUIICCTBI UMCJIX ITOOACPIKKY YCOBCPIICHCTBOBAHHOI'O PCIKUMaA, ITPHU KOTOPOM
BblJa4da MHOKCCTBCHHBIX CHMI'HAJIOB ALE IMpoBOAMJIACh BO BPCM:A OAMHOYHBIX ITUKIIOB

mHbl. Dynakius BIOS npu stom HazeBanack "Extended ALE", a mapameTpamu iy »Kuiau
"Disabled" u "Enabled".

B HanOosee "npeBHux" Bepcusix BIOS Bech cMBICHT cKa3aHHOTO BHIIIE ObLT 3aKITI0UEH
B omuu o HazBanueM "Quick Mode".

/0 1/0 Voltage

C IOMOIIIBIO 3TOM OMIUU MPEAOCTABISAETCS BO3MOKHOCTh U3MEHSTh HANIPSKEHUE IUTAHUS
B IIEIIX BBOJIa / BBIBOJIA MTPOIIECCOPA U «CEBEPHOT0» MOCTA YUIICETa MATEPUHCKOM TUIaThI
C II€JIbIO TIOBBIIIEHUS CTAOMIBHOCTH PAOOTHI KOMIIBIOTEPHOUM CUCTEMBI, HAIIPUMED, TIPU
YBEIMYEHUH YaCTOT MPOIIECCOPA U IIIHH.

Chipset Special Features

CrnennanbHble BO3MOKHOCTH YUIIceTa. JJaHHbIN mapaMeTp pa3peliaet / 3anpeniaeT Bce
HOBBIC QyHKIMH, nosBuBIIHEcs B 430-x Habopax Intel (HX, VX unu TX) no cpaBHeHU10
¢ FX. Ecnu ycranosneno "Disabled", unnicer dpynkimonnpyet kak 82430FX.

JlabopaTopHnasi padora Nell

Tema: Knaccudukaius no Ha3HaAYSHHUIO.
Bonbime anekTpoHHO-BhIYUCTUTENbHBIE MaHBL (OBM), Munn2BM, Mukpo2BM,
MEPCOHAIBHBIE KOMITbIOTEPHI.

Heanb: paboTa ¢ 0OJIBIIMMHU 3JIEKTPOHHO-BBIYUCIUTENbHBIMU MalinHaMu (OBM),
MuHUOBM, MukpoO3BM

Hacrpoiika padorsl npoueccopa
System Thermal

YcranoBka pexuMa HaOJIIOICHHS 32 CUCTEMHOM Temreparypoii. Beroop BapuanToB miist
JAHHOM (PyHKIMU HEBeNUK. Y cTaHoBKa "Ignore" Gi10kupyeT BO3MOXKHOCTD IEPEBOAA
[EHTPAJILHOTO Mpolleccopa Ha Oe30mnacHbIi pexuM padoTsl. [TapameTp "Monitor"
MO3BOJIAET CUCTEME OTCJIEKUBATH BO3MOKHOCTD IOSIBJICHUS! OIIACHOM CUTYallUH.
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B nanHoM ciywae peub uaet o goctrkennn CPU kpuTudeckoil Temneparypsl,
ycranaBnuBaeMoil B mosie "CPU Critical Temperature". Slow Clock Ratio ". ITpu
JOCTHKEHHUH LIEHTPAJIbHBIM IIPOLIECCOPOM 3TOM TEMIIEPATyphl BHYTPEHHS YaCTOTA
IpoLEccopa CHUYKAETCS /10 BEJIMYMHBI, yCTaHABIMBAaEMOM B IpoleHTax B nosie" Thermal
Slow Clock Ratio ".

Update BIOS Update

Oo6nosnenust BIOS. Ipoueccopst cemerictsa P6 (Pentium Pro, Pentium II, Celeron, Xeon)
UMEIOT 0COOBI MEXaHU3M, Ha3bIBAEMBIN "MPOrpaMMHPYEMBIM MUKPOKOJIOM", KOTOPBIN
MO3BOJIAECT UCTIPABUTh HEKOTOPHIC BUIBI OIINOOK, TOMYIICHHBIX MPH pa3paboTke U / uiu
U3TOTOBJICHUH MTPOLIECCOPOB, 32 CUET U3MEHEHHSI MUKPOKoa. OOGHOBIIEHUSI MUKPOKOIa
ocrarorcs B BIOS u 3arpyxaroTcst B IIporeccop B IPOLECCE BBIIIOJIHEHUS HHCTPYKIUI
BIOS. Nmenno nosromy miit BIOS mMaTepuHCKUX IUIAT ¢ YKa3aHHBIMH BBIIIIE
npoleccopaMmu HEOOXO0IMMO PETYIIPHO OOHOBJISATH.

Fast String CPU Fast String

BICTPBIE OIIEpPALIMU CO CTPOKaMH. Pa3zpemienne 3Toro nmapaMmeTpa mo3BoysieT UCIOIb30BaTh
HEKOTOpbIe crienupruyeckrue 0COOEHHOCTH apXUTEKTYphl ceMericTBa Pentium Pro (Pentium
II, Deshutes u T.71.), B 4aCTHOCTH, BO3MOKHOCTb KAIIIUPOBAHUS ONEpaIldidi CO CTPOKAMH.
Hazno Tonpko mOHUMATh, YTO U B CAMOM MPOrpaMMe JOJKHBI ObITh BBIITOJIHEHBI YCIOBUS
JUIS BKJTFOUEHHS 9TOr0 MEXaHu3Ma. DTH YCIIOBUS yKa3aHbl B JOKYMEHTAIlMU Ha JII000H
IIpoLieccOp TaHHOTO ceMelicTBa. [lapaMeTp peKOMEeHIyeTCsl OCTaBIIATh B COCTOSIHUN
"Pa3pemeno".

CPU Ratio

Onnus npeaHa3zHaveHa s 3a1anust KodPPuImeHTa yMHOKEHUS pabouet 4acTOTHI
HEHTpaJIbHOrO mpoueccopa. UtoObl UMETh BO3MOYKHOCTD MTPABUIIBHO PUMEHUTH 3Ty
OMIINIO, KOAP(PULIHUEHT YMHOKEHHUSI TIOJKEH OBITh pa30JIOKUPOBAH.

CPU Speed
DTa onuus N03BOJSIET BpPYYHYIO YCTAHOBUTH TAKTOBYIO YaCTOTY LIEHTPAIBHOTO
nporieccopa

- Auto - aBTOMaTH4€CKOE OMPEIeIEHUE TAKTOBOM YaCTOThI B 3aBUCUMOCTH OT
UJCHTU(GUITMPOBAHHOTO TIPU CAMOTECTUPOBAHKH THIIA MPOIIECCOPA;

- Manual - 3a1anust TAKTOBOM YaCTOTHI TIOJIL30BATENIEM BPYYHYIO.
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Feature Processor Number Feature

Onuust 1u1s1 yCTaHOBKM aBTOMATHUYECKOTO CYMTHIBAHUS M BBIBO/IA HH(POPMALIUU O
BCTPOCHHOM cepuitHoM HoMepe npoueccopa Pentium I 8 BIOS matepunckux miar,
MOJIJICP>KUBAIOIIMX €r0 YCTaHOBKY. JlJis peanu3anuu Takoi BO3MOKHOCTH, €CTECTBEHHO,
HY>KHO 3HaueHue napamerpa kak "Enabled". Bo Bcex ocTanbHBIX citydasx
yctaHaBiauBaercs 3HaueHue "Disabled". OHo e ycTaHaBIMBAETCS MO0 YMOTYAHUIO.

Stop CPU at PCI Master

Korna onmus Bxirouena ("Enabled"), paboTa 1ieHTpanbHOTO npolieccopa MOKET ObITh
MPUOCTAHOBJIEHA B MOMEHT UHUIIMUpoBanusi PCI-ycTpoiicTBOM 3axBaTta IIMHBI.
VYcranoBka B "Disabled" (mo ymonuanuto) He mo3BosisieT npepsiBath paboty CPU kak
3aaTYrKa MUHBL. J{J15 IpephIBaHUs TOTJa MOXKET MOTPEeOOBATHCS NCIIOIB30BAHNE
nononaHuTenbHbIX GyHKuui "BIOS Setup".

Hactpoiika k3ym-namsaTu
Burst Write

Omnuust mo3BpIsSeT WM 3aIPEIacT POLECCOPy UCIIONb30BaTh pexkuM Burst 11 3anucu
MAKETOB JJAHHBIX B KAII-MIAMSTh BTOPOTO YPOBHSI.

CPU External Cache

Pa3zpemaercs / 3anpeniaeTcsi BHEIIHUEN KA1 TTpoiieccopa. 3anpeniaTh Ji000H BU
K3LUMAMATH CIEAYET TOJIBKO B Cllydae HEOOXOAMMOCTH UCKYCCTBEHHO 3aMEUIUTh padoTy
KOMITBIOTEPA, HAPUMED, MPU YCTAHOBKE JIFOOOM CTapoid MIIaThl PacIIupEeHUSI.

CPU Internal Cache

Pa3zpemaercs / 3anperniaeTcss BHyTPEHHHM KA1 IIpolieccopa. 3anperniaTh Jr000i BU/I
K3LITMAMATH CIEAYET TOJBKO B Cllydae HEOOXOAMMOCTH UCKYCCTBEHHO 3aMEMJIUTh paboTy
KOMITBIOTEPA, HAPUMED, NMPU YCTAHOBKE JIFOOOH CTapoi IJIaThl PacIIUpEeHUSI.

CPU Level 1 (2) Cache

Paspemaercs / 3anpeniaeTcst K311 IepBoro (BTOPOTo) YPOBHS JIJisl TPOILIECCOPOB
apxutekTypsl Pentium Pro (Pentium II, Deshutes u 1.11.). 3anpemars 1100601 Bu
KOIITMaMSITH CIIEAYET TOJBKO B ClIydae HEOOXOAUMOCTH UCKYCCTBEHHO 3aMeITTUTh paboTy
KOMIIBIOTEPA, HAIIPUMEP, PU YCTAHOBKE JIF00O0H CTapoii MIaThl pacIIupeHusl.
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CPU Level 2 Cache ECC Check

Omniust BKIIOYEHHs / OTKJIIOUEHHUS KOPPEKIIUK OMMOOK K311a BTOPOTO YPOBHA Y
nporeccopoB apxutekTypsl Pentium II u Bbilie, KOTOpbIE MOAIEPKUBAIOT 3Ty OMITHIO.
Hanpumep, npoueccopsl Pentium Il mognep:xuBaet kKoppekunio oMbk, HaunHas ¢
yacToThl B 333 MI'u. ECC-xoppekiiusa HECOMHEHHO MOBBIIIAET HAJIEKHOCTh CUCTEMBI, HO
IIPU 3TOM €€ paboTa, KaK MpaBUIo, HECKOJIBKO 3aMeiIsieTcsi. B HeKoTOphIX mpoleccopax
JIOTYILIEHBI OITMOKH, U BKIIFOUEHUE 3TOTO PEXKUMa MOXKET ITPUBECTH K HECTAOMIIBHOM
pabore cucteMbl. K ToMy ke (pakTop HaJIeXKHOCTH UTPAET 3HAYUTEIBHYIO POJIb TOJIBKO B
CETEBBIX Cpeaax.

Cache Read Timing

] States. 31ech ycTaHABIMBAETCS 3HAUCHUE 3aJICPKKH MIEPE]] CUUTHIBAHUEM JAHHBIX
U3 K3III-TIaMSTH BTOPOTO YPOBHS B peskuMe oxuaanus Wait - States. Jlannast onus
MOXET MPUHUMATH CJICAYIOIINE 3HAUCHHUS:

1 0 WS - (mo ymonmuaHuio) 3a/iepKa TIepesi CANTHIBAHIEM JJaHHBIX. PexoMeHayeTcs B
OOJBIIMHCTBE CIIyYaceB;

] 1 WS - ocymiecTsiisieTcs 3a/iepKKa Ha OJIUH UK OKUAaHu4. - States. 1o
3HAYCHUE PEKOMEH]IyeTCsl YCTaHABIMBATh MPU HECTAOMIBLHOM paboTe KAIII MaMsITH B
pexume Wait -

States.

Cache Write Cycle

DTa onuus yCTaHaBIMBAET MPOLIECCOPHOE BpeMsl (B IIUKIIAX ), OTBOJIUMOE Ha 3aMHCh
JIAHHBIX B K3III-TIaMsSITh BTOPOTO YPOBHSI.

Display Cache Window Size

Omnpenenser pazMep KIMUPYEMbIX CHCTEMHON MaMATH, UCTIOJIb3yeMOMU ISl pabOThI
BUJICOCUCTEMBI KOMITBIOTEPA.

System BIOS Casheable

OTa onuus No3BOJIAET WK 3anpemaeT KamupoBanue cuctemuor BIOS. Ilpu 3HaueHuw,
paBHOM Enabled, OpicTpoaeiicTBue BoinosnHeHUs: kKomaH rporpaMM BIOS noBeimaercs.
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# Latency CAS # Latency

- CL. 3anepxka CAS - CL. Baxneliasi XapakTepUCTUKa YUIIa TaMATH,
OTIpEEIISIONIasi MUHUMAJIbHOE KOJIMYECTBO IIUKIJIOB TAKTOBOTO CUTHAJa OT MOMEHTA
3ampoca gaHHbIX curHaIoM CAS ((hakTHYecKr - KOMaHa YTeHUS) 0 WX TOSBICHHS U
YCTOMYMBOI'O CUUTHIBAHUS C BHIBOJIOB MOYJIA MamsiTU. Bo3MoXkHbIe 3HaUCHUS
napameTpoB:

- 2

- 3
WIH B

TaKTax:

- 2T

- 3T

3HadyeHue B 3 TaKTa YCTaHABIMBACTCS IO YMOJYAHUIO. Y MEHBIIICHHE MTapamMeTpa HY>KHO
OCYIIECTBIIATH KpaifHe OCTOPOKHO.
Jlpyzoe nazeanue onuyuu - "CAS # Latency Clocks".

CroJib BaskHasl XapaKTEPUCTHUKA MMAMATH COXpaHUJIa CBOIO "BaXKHOCTB" U C
HCIIoJIb30BanueM namsaTtu tumna SDRAM, a onmus ctana Ha3piBaThes "SDRAM CAS #
Latency" (unu pexxe "SDRAM CAS Latency Time").

OTMeTHM, 4TO MEHBIIIEE 3HAUCHHUE YBEIIMUUBAET TPOU3BOIUTEILHOCTh CUCTEMBI

2
(ycTaHOBKa B 2 TakTa 10 CpaBHEHUIO ¢ 3-Ms ycKopseT cucteMy Ha 1-2%). Pekomenayercs
yCTaHaBJIMBATh MeHbIIIee 3HaueHue 1jit SDRAM c 6sicTpoaetictBueM 10 HC win JTydiie.

CPU to DRAM Page Mode

Koraa onuus B "Disabled", koHTposiep maMsiTH 3aKpbIBa€T CTPAHUILY TAMSATH MOCIHE
nocryna k Heil. Kora onuus BxiaroyeHa (Mo yMOTYaHUIO), CTPAHULA TAMATH OCTaeTCs
OTKPBITOM HA ciTyyaid MOBTOPHOI0 oOpanieHus kK Her. Takol pexxuM paboThl MamMsTH
0oJ1ee MPON3BOIUTEIICH.

a3JIMYHBIX BEPCUSX MO>KHO HalTH OMILMK C OAMHAKOBBIMU Ha3BaHUSIMU, HO C
B BIOS ,
pa3zHbIMU 3HaueHusiMU napametpoB. Hanpumep, "CPU to DRAM Page Mode" moxet
IPEIOCTaBUTh ISl BBIOOpa

"Use Paging" u "No Paging". Bo3moxns! u cieayromiue u "Closes", "Page Closes", "Stays

Open" u "Closes If Idle", "Normal" u "Disabled". Bapuamuu: "Always Open" u "Closes",
"Page Closes", "Stays Open" u "Closes If Idle", "Normal" u "Disabled".
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B HEKOTOPBIX CITydasiX yCOBEPIIEHCTBOBaHHbIN (enhanced) mexanu3m paboThI
YUTICETa U KOHTPOJUIEpa MaMsITH TTO3BOJISIET C IIOMOIIIBIO JOTIOTHUTEIBHON HH(GOpMAITIH
00 OTKPBITOH CTpaHULIEC MaMSTH COXPAHATh €€ HEKOTOPOE BpeMsi OTKPBITON JAaKe MpU
oTkItoueHHOU PyHkiuu: "DRAM

Enhanced Paging", "Enhanced Page Mode", "Enhanced Paging ".
DRAM Data Integrity Mode

Omnuust BKIOYEHHs / OTKIFOUEHUSI IPOBEPKHU LEIOCTHOCTH MaMsTH. Bxirtouenue onuuun
MO3BOJIUT CUCTEME OTCIIEKUBATh U KOPPEKTUPOBATh OAHOOUTHBIE OIIMOKH. Tak ke OynyT
MPOSIBIISITHCS IBYXOUTHHUE OIIUOKH, HO 0€3 UcIipaBieHus. Pexum KoppeKIuu ommdoK
o0ecreynBaeT yBeIMUYCHHE CTA0MIBHOCTH U LETIOCTHOCTH JaHHBIX B CUCTEME, MIPAB/A,
IpU HEOOJBIION OTEPE MPOU3BOIUTENBHOCTH. ECiM B cucTeMe He UCIOJIb3YIOTCS
ECCwmonynu namsiT, TO ONIMS TOJIKHA ObITh OTKJIIOYEHA.

DRAM RAS to CAS Delay

3anepxka u CAS. mexxny RAS u CAS. Bo BpeMst ocTymna kK namMsTé oOpaliieHust K
CTOJIOLIAM M CTPOKaM BBITIOTHSIOTCS. OTACJIBHO JIPYT OT Apyra. ITOT napaMeTp u
OTpeIeNIIeT OTCTOSIHUSI OJTHOTO CUTHAJIA OT Apyroro. [lapamerp MoXeT NpuUHUMATD
3HAYCHUSI:

-1 3 - Tpu TakTa 3a1epKKH
1. JIBA TAKTA 3aJACPKKHU
3arpy3ka napametrpoB BIOS, 3agaHHBIX 10 yMOJIYaHUIO, U BbIX0 U3 ITporpaMmmbsl BIOS

Setup

3nauenus mapametrpoB BIOS Setup Defaults 3agatorcst mo ymonuanuio u
YCTaHABJIMBAIOTCS MPOU3BOIUTEIEM KOHKPETHOM MaTEpPUHCKOM TIJIAThI JIsl 00ecredeHUs
paboThI MATEPUHCKOM TUIaThI. ECii BBI BBIOpAIM 3TOT PEKUM, HA DKPaHE TIOSIBUTCS
cooOI1IeHue, Mpeaiarampiee Haxarh KiaBuiry <Enter> 11t ero peanu3anuu Win KIaBUIITY
<Esc> - mpu otkaze ot 3toro. Pexxum BIOS Setup Defaults pynkimmonnpyet ¢ Hekum
«3amacoM MPOYHOCTH», YTO TO3BOJISIET BPYYHYIO HACTPOUTH OT/IEIbHBIC ITAPAMETPHI
KOMITBIOTEPHOW CUCTEMBI JIJIsl TIOBBIIICHUS €€ TTPOU3BOAUTEIILHOCTH.

[TpousBoaNTEIM MAaTEPUHCKUX TUIAT 0OECTICUNBAIOT TAKOW PEKUM MOBBITIICHHON
MIPOU3BOIUTEIILHOCTH pabOThl KOMITHIOTEPA, TPEAYCMOTPEB JI 3TOTO HECKOJIBKO Ooee
PUCKOBAHHBIE 3HAYEHHUS OTAEIBHBIX ITapaMeTpoOB cucTeMbL. [Ipu 3TOM C 11€IBIO
MOBBIIIIEHUS MPOU3BOAUTEILHOCTH YCHIIMBAETCS OOIBITUHCTBO CUHXPOHU3AIUN U
CBOJATCS K MUHMMYMY BPEMEHHBIE 3a1epKKHU. , Moaynu RAM-namsaru u 1.1. 910, B
CBOIO OY€peib, TpeOyeT HAMYKS B CUCTEME BHICOKOKAYECTBEHHBIX KOMIIOHEHTOB, TaKUX
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kak agantep VGA, moaynu RAM-namstu u T.1. B aTom cnyuae pexum High
Performance Defaults ¢pynkimonupyetr HopManbHO, OJHAKO MPOU3BOAUTEIH
PEKOMEHIYIOT €0 TOJIBKO B KQUE€CTBE UCCIIE0BATEILCKOIO HHCTPYMEHTA IS
OBEPKJIOKEPOB U OIBITHBIX M0JIb30BaTeNel 0e3 rapaHTupys IPpHU 3TOM JTOJITOCPOYHON
ycToiuuBoi paboThl kKoMmbioTepa. O0 s3Tom BIOS BhITaeT naxe cooOuieHus.

B ciydyae c0oeB B paboTe WJIM 3aBUCaHUM KoMmIbloTepa B pexkume High Performance
Defaults cienyer ounctute CMOS-niaMaTh U BEpHYThCS K OoJiee MArkoMy pexkumy BIOS
Setup

- On Power - On Defaults
Ota onius obecrieunBaeT HanboJiee KOHCEPBATUBHBIE HACTPOUKH KOMIBIOTEpA: KAIII
BBIKJIIOYEH, 3HaUeHre Wait State MakcuMaibHbIe U T.1. BIOpaB 3TOT MyHKT MOXKHO
OBITh YBEPEHHBIM, UTO CUCTEMA CUCTEMA 3arpy3uTcs. Eciau 3Toro He mpoucxoaur, To,
CKOpee BCEro, BOZHUKIIN MPOOJIEMBI C anmapaTHBIMU CPeJICTBAMHU (HaIIpUMED,
HEMPaBUJIHLHO YCTAHOBJICHBI JPKaMIIEPhl Ha JIFOOBIX YCTPOUCTBAX MIIM KOMIIOHEHTAX ).
B takom ciyuae BIOS onosectut Bac.

Xoa padoTbl
l. [IpaBuina Th y KOT

2. Ecau MOHUTOp BBIYMCIUTEIHLHON CUCTEMBI UMEET MTUTAHUE, OT/IETLHOE OT
CUCTEMHOT0 0JIOKa, BKIIFOUUTE MOHUTOP.

3. Bxirounte KOMIBIOTEPHYIO CUCTEMY.

4. C nosiBnenueM uHdopmanuu Ha s3xpane Haxxmurte kinasuiry DELETE -
cocroutcs 3anyck nporpamMmmbl SETUP 1 oTKpoeTcs MeHIO.

RON PCL/ ISA BIOS (50000006) CMOS SETUP UTILITI AWARD SOPIWARE.
INS.

STANDARD CMOS SETUP INTEGRATED PERIPHERALS
BIOS PEATURES SETUP PASSWORD SETTING
CHIPSET FEATURES SETUP IDE HDD AUTO DETECTION
POWER MANAGEMENT SETUP SAVE & EXIT SETUP

PNP/ PCL CJMPIGURANION EXIT WITHOUT SAVING
LOAD SETUP DEFAULTS LOAND EEPROM DEFAULTS
LOAD TURBO DEPAULTS SAVE EEPROM DEFAULTS
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F1

ESC : Quit Item PU/PD/+/- : Modify

: Select

:Help <Shift>F2 :Change

Tumynvuwiii 5xpan npocpammol SETUP

5.

C momoipio KaaBuil yrnpasieHus: Kypcopom Beioepure STANDART CMOS

SETUP (cranmaptHbie HacTpoiiku Mukpocxembl CMOS)

10.

1.

12.

B oTkpbIBIIEMCSI OKHE, IPOBEPHTE YCTAHOBKY CUCTEMHBIX BPEMEH M CUCTEMHOIO
KaneHaaps. Beibop nmapamerpa HacTparBaeMblii BBITIOJIHSIETCS KIaBUIIIAMU
yIpaBJeHUsI KypcopoM, a u3MeHeHue napametpa- kiasumamu PAGE UP / PAGE
DOWN.

BepnuTtech B npeapiayliee MEHIO ¢ MoMonibio kinaBuiu ESC
Bri6epure BIOS FEATURES SETUP (Hactpoiika BIOS). HaxmuTe Ha KHOIIKY
ENTER.

B oTkpeIBIIEMCS OKHE, IPOBEPHTE, C KAKOTO JUCKA HAUMHAETCS 3aITyCK
kommnbioTepa. [TocnenoBarenbHOCTD 3amycka 3agaerca B nynkre BOOT
SEQUENCE. C nomomsto kiasuii PAGE UP u PAGE DOWN npocmotpute
BCE BO3MOXKHBIE JIJIsl JAHHOTO KOMIIBIOTEpA BapuaHThI 3amycka. Ocoboe
BHUMaHHE 00paTUTE HA BApUAHT 3allyCKa, HAUMHAETCS ¢ )KecTkoro aucka C: (oH
WCIIOJIB3YETCsl MPU MITATHOU paboTe), U HA BAPUAHT 3aIlyCKa MOYMHAIOIIETOCS C
ruOKOT0 IUCKa A: - OH UCIIOJIB3YETCsI MPU BOCCTAHOBJICHUHN pab0TOCIIOCOOHOCTH
KOMIIBIOTEPA, €CIIM 3arpy3Ka € )KECTKOr0 AUCKA 10 KAKUM IIPUYHUH HEBO3MOXKHO.

OO6parute BHMMaHue Ha MyHKT Typemating Rate Setting - eciiv OH BKJIIOUEH
(Enabled), To mytem Hactpoiiku BIOS M0XHO ynpaBisTh HACTPOMKOH GyHKIIUN
aBTOMATUYECKOTO MMOBTOPA CUMBOJIOB KJIaBHATYpPhI. B 3TOM citydae uHTepBan
BpPEMEHHM JI0 Hayalia IOBTOpa OMpeessieTcsl yCTaHOBKoM mapamerpa Typemating
Delay (3aaep>kka nepes HOBTOPOM), U3MEPSIEMOT0 B 3HaKaX B CEKYHTY.

Bepnurecs B npeapiayniee MeH0 HaxkatueM kinaBuinu ESC.
3aBepmute paboty ¢ nporpammoit SETUP 6e3 coxpaneHus pe3yibTaToB

n3meHenus. Jiig aroro Haxxkmute kiapuinty ESC v npu noixydeHuu 3amnpoca
MOATBEPAUTE BBIX0]1 0€3 COXpaHeHUs] U3MEHEHU HaxkaTueM kiaBummu Y (Yes-

Ha).
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13.  Odopmure oTder.
14. 3amurute padory.

KoHTpoJibHBbIE BOIPOCHI

1. Hasznauenne BIOS.

2. Komnonentsr BIOS.

3. Ortamel padots BIOS.

4. Jnst wero npegnasnasena CMOS?

3. Kaxkwue onuuu conepxarcs B okHe nporpammbl CMOS SETUP?

6. Hacrpoiika ocHOBHBIX ycTpoucTB ¢ momonisro CMOS BIOS.

7. C kakoi nenbto BeinonHsercsa pukcanusa onuuii CMOS SETUP?

8. MoryT noBiusTh u3MeHenus B CMOS SETUP na pa6oty cuctemsi? Kak?

9. Bo3Moxno nu Bo3Bpaienne k Crangaptasie CMOS SETUP? Kakum
obpazom?

JlaGoparopnasi pabora Nel2

Tema: Knaccudukanus mo ypoBHIO CrieliHaIn3aiii. Y HUBEPCATbHBIE KOMITBIOTEPHI.
Cnenuanu3npoBaHHbIE KOMITBIOTEPHI.

Hean: M3yunTs criocoObl MOAKIIOUYECHUS 000PYI0BaHUS K CHCTEMHOMY OJIOKY.
Teoperuuyeckasi 4acTh
1. B3aumoneiicreue ¢ nepudepuitHbIMU YCTPONICTBAMM.

Onnoit u3 ¢pynkuii LB sBisieTcst oOecneuenue npoiiecca BBOJIa M BHIBOIA
np.opmaruu, To ecTh B3aUMOICUCTBHUE C TepU(PEPUNHBIMU YCTPONCTBAMMU.
[Tepudepuitnbie ycrpoiicta, ucnoisibzyembie IBM PC - coBmecTuMbIMU
KOMIIBIOTEPAMHU, IPUCOCTUHSIOTCA K HUM YE€PE3 TaK HA3bIBAEMBIC YCHIPOIICI 8a
conpsadicenus, unu adanmepeul (0T aHri. to adapt - mpucmnocadbiMBaTh). ITH YCTPOUCTBA
pa3MeIarTcs B CHCTEMHOM OJIOKE KOMITBIOTEpA U 00ECTICUNBAIOT XapaKTep
B3aMMOJICHCTBHS BHEITHUX YCTPOUCTB C KOMITBIOTEPOM (CITOCOO TIPUCOCTUHEHNS
IPUCTPOM, BU DJIEKTPUUECKOTO CUTHAJIA, TIepeIatoIuil nH(OpMaIuio, U T.11.).
B3aumozpeiicTBue nepudepuitHbIX YCTPOMCTB C aIaliTepOM MPOUCXOIUT Yepe3 HOpHLbl
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6600a/6v1600a. VlHade TOBOPs, TOPTHI BBOJA / BBIBOJIA SBIISIOTCS KaHAJIAMU CBSI3U
MEXy CUCTEMHBIM OJIOKOM U TiepUEPUIHBIMHA YCTPOUCTBAMH.

Ananrtepsbl
00ecIeunBaroT
Aanrtepsl
. HIuna 11
YcerpoiicTBa
[OPTHI BBOJA/BBIBOAA
BB0/1a/BbIB0/Ia

B3aMMOIeHiCTBHE Mepu(epruinHbIX
ycrpouicTs u Lb.

[To cnocoOy nepeaaun nHGopMaIy MOPTH BBOAA / BBIBOJIA JCIISATCS

Ha 11oCJICaA0BaTCIIbHBIC U nmapajajc/JbHbIC.

Yepes nocneaoBateabHbINA TOPT HHPOPMALIHS TTEpeIaeTcsl MOCIe10BaTENbHO OUT 3a
ouTOM; JJIs epeiayi MHGOPMALIMK UCTIOIb3YETCSl TOJIBKO OAMH MPOBOJ.

UYepes napasiesbHbIi TOPT HECKOIBKO OMTOB HH(OPMALIMK TIEPEIAOTCS
OJIHOBPEMEHHO; JJIs NlepeAadyn HH(POpMaAMU UCTIOJIb3YETCSl HECKOJIBKO MPOBOAOB (110
KOXHOM IIPOBEJEHHIO nepeaaercs 1 OuT nHpopMaIum, To €CTh KOJIUYECTBO
OJIHOBPEMEHHO IepeIaBaeMbIX OUTOB PAaBHO KOJUYECTBY HCIOIb30BAaHHBIX JIJIS
nepenavyu npoBooB). OOBIYHO Yepe3 MOCeI0BATENbHBIN MOPT MOAKIIOYAIOIIU I
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BHEIIHHE YCTPOICTBA, HAXOIAIINECS Ha OOJIBIIOM PACCTOSIHUM OT KOMITBIOTEPA, a
4yepes3 MapajulesIbHbIM - YCTPOMCTBA, HAXOAAIINECS PAIOM C KOMIIBIOTEPOM.

Jnsa ocymiectBienus 3¢ dekTuBHOro B3aumozeiictsust LIb u nepudepuitHpix ycTpoiicTs
B COBPEMEHHBIX KOMITBIOTEPAX UCIOIB3YETCS MeXaHU3M MpePhIBAHUIA.

Uro Takoe mpepbIiBaHue, BaM, HApacleB, MOHITHO U3 MOBCETHEBHON KU3HU.
[Ipo3BeHeN 3BOHOK € ypOKa - 3TO MPEPbIBAHKE, TPO3BEHEN 3BOHOK Ha YPOK - ATO
ToXe npepbiBanus. [IpeppiBanue - 3T0 COOBITUS, TPEOYIOLE 0OPATUTh HA HUX
BHHMaHMe. Ha HeKoTOphIe TpephIBaHMsI BB 00513aHBI pearnpoBaTh HEMEIJICHHO, Ha
IpYTHeE, MPHU KEIAHUHU, MOKETE HE pearupoBaTth.

Touno Takxke nepudepuitHbie YCTPOHCTBA KOMIIBIOTEPA MOTYT MOTPEOOBATh, YTOOBI
MPOLIECCOP «0OpaTUII HA HUX BHUMAaHHE.

CO6BITH€, 34CTaBJLICT IIPOICCCOP IIPUOCTAHOBUTDL IIOTOKOBOM pO6OTy, Ha3bIBACTCA

npepbIBAHHEM.

2. Iopsaaok ycTaHOBKH 000pPYA0OBaHUS

HoBoe o6opyaoBaHue MOIKIIOYACTCS MPU BBIKIIOYEHHOM MUTAHUHN KOMIIBIOTEPA.
Ecnu ycTpoiicTBo caMoycTaHaBiIMBaromuecs (COOTBETCTBYET CrienupuKaum
Plugand-Play), To mocine BbIKITIOUEHUS TUTAHUS €r0 HATMIUE MPOSBIISETCS
aBTOMATHYECKH, U Ttocsie cooduieHrss OOHapy»KeH HEU3BECTHBIN YCTPONUCTBO
oTiepaIioHHasl CUCTeMa MPHUCTYMAET K TO00pYy.

apaiiBepa 11l Hero. B 3ToT MOMEHT He0OX0IMMO YCTAaHOBUTH TUCTPUOBIOTOP-HBIN

JIMCK C OTIepaIiMOHHOM cucTeMOol B quckoBo CD-ROM unu ucmosb30BaTh THOKHMA
JIACK C IpalBEPOM, ITOJTyUYEHHBIM BMECTE C yCTPOUCTBOM. MHOrAa
HE00X0AUMBbI 00a TUCKa.

opT
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Ecnu ycTpoiicTBO ObUT OMIO3HAH MPH 3aITyCKe, Ha10 BOCIIOIb30BATHCS
Mactepom ycTaHOBKH 000pymoBaHus. MacTtep 3amycKaeTcss KOMaH10i
[Tyck ~ Hactpoiika ~ YcranoBka o6opyaoBanus. Ha nmepBom srare oH
Pa3bICKUBAET YCTPOICTBA, COOTBETCTRYIoIME criendukanuu Plug and
Play, u BeI1aeT criucok 0OHapy>KeHHBIX ycTpoilcTB. Ha BTOpoM 3Tane on
Pa3bICKUBACT Npyrue ycTpoicTBa. Ecinm HE0OX0auMoe YCTPOMCTBO HE OBLIT
oOHapy>KeH aBTOMaTHYECKH, MacTep Mpe/jiaraeT BHIOPATh TUIT yCTPONCTBA
CaMOCTOATEIBHO, ITOCJE YEr0 OTKPBIBAET JUAIOTOBOE OKHO, B KOTOPOM
MO>KHO BBIOPATh MPOU3BOAUTENS U KOHKPETHOU Mojenu. [Tpu Hanuuun
HYK]JTy HOW MOJIEJIA JpaiBEp MOXKHO YCTAaHOBUTH U3 0a3bl JaHHBIX
Windows wiu ¢ guckersl. Eciu aGcomoTHOTO COBNACHUS IO MOJIEIH
JIOCTUYb HE y/IaeTCsl, BOBMOKHA TOJBKO YCTAHOBKA JpaiiBepa ¢ AUCKA, BHIMOJHICTCS
MOCJIE IIETYKa Ha KHOMKE Y CTAHOBUTH C JIMCKA.

ITo okoH4YaHMU TpoLecca YCTAaHOBKH 000PYOBaHUS KOMITbIOTEP CTOUT
HEePE3BIPY3UTh U BBIIIOJHUTH MPOBEPKY Ha Hasinyue KoH(aukToB. /st [IpoBepku
HaJU4Ms KOHQIMKTOB UCIOJIb3YIOT 3Ha4oK Cructema B OkHe nanku [lanens
yYIpaBJICHHs WM MYHKT CBOMCTBA KOHTEKCTHOTO MEHIO 3Ha4Ka MOM KOMIIBIOTED.

Ta0umua BHeIHMX HHTeP(deiicoB KOMIILIOTEPA.

Kaoeinnp

4

USB 2.0 - nocnenoBarenbHbI nHTEp(dEiic nepegaun JaHHbIX IS
CPEAHECKOPOCTHBIX U HU3KOCKOPOCTHBIX NMepu(pepuiiHbIX yeTpoucTB. /o 480

Mowurt/c. ¥
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USB 3.0 - [IpomyckHast cnocoOHOCTh MOpTa yBenuumiach 1o 4,8 ['out/c. Cuioit Toka

yBemmumiack ¢ 500 MA (USB 2.0) mo 900 MA. KaGenu oOHOBIEHHOTO CTaHapTa
W

¢dusndecku U GyHKIMOHANBHO coBMecTUMBI ¢ USB 2.0

PS/2 - nopt noakioueHus KIaBUATYPbI ((PHUOIETOBBIN) 1/WIK MbILIM (3€J1CHbINH). B
TIOCTIETHEE BPEMSI PEJIKO MCIIONB3YeTCsl, B CBS3H

c nepexonom Ha USB. Ectb nepexoauuku A nojakinroyeHus U
pmaBmaNy DBl MITH MBIIIH B pa3beM PS/2. W

DVI - npennasnauen ns nepenaun Buaeon3ofpaskeHns Ha U(PPOBLIE YCTPOICTBA
0TOOpaKeHNs, TAKHe KaK KHAKOKPHCTAIINUECKME MOHUTOPBI M MPOEKTOPHI. Brisl
DVI(cm. mom. kaptuukn): DVI-A — tonpko ananoropas nepenaua, DVI-I —
aHaJoropas ¥ mudposas nepenada, DVI-D — tompko mudposas nepenaua.
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Buneokaptel ¢ DVI-A He noaepxuBaroT crangapTabie MOHUTOpBI ¢ DVI-D. He
OIMOUTECH TTPU BbIOOpE MOHUTOpA! !
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VGA (D-SUB) - crannapt aHajloroBoi rnepeiaud BUAe0OU300pakeHusl, TOCTEIICHHO
BbITeCHsIETCA DVI. W

HDMI - untepdeiic ans MyapTUMeANa BEICOKON YETKOCTH, TTO3BOJISIONIUI MTepeaaBaTh

HI/I(I)pOBI)IG BH/JICOJAHHbLIC BLICOKOI'O pa3pClICHUA U MHOI'OKaHaJIbHBIC III/I(prBBIe
ayaIuOCUTHAJIbI. ‘W

v ® A\

Jack 3.5 - paspem nomximouenus mrexepa TRS (Tip, Ring, Sleeve, nepepoyurest kax
Konuux, Koavyo, I'iibsa;). PacipocTpaHEHHBIN pa3hEéM JUIA MIEpEIau ayAHOCHTIHAIA.,

IE

E
E1394 - nocnegoBaTenbHas BBICOKOCKOPOCTHAS IIMHA, TIPEHA3HAYCHHAas JIJ1s1 oOMeHa

urdpoBoii HHPOpMaLHel MEXKTy KOMIIBIOTEPOM U APYTUMH 3JIEKTPOHHBIMU
YCTpOMCTBAMHM (BHIEOKAMEPHI, BHEIIIHUE KECTKUE TUCKH U T.I1.). W

s

==|

eSATA - nocienoBarenbHbIi HHTEp(deiic 0OMeHa JaHHBIMUA C HAKOMUTEJIAMH
uHpopmanmu. Mcnionb3yeTcs A BHelIHeW peanu3anuu uatepgeiica SATA. Moxer
OBITH UCITOJIB30BAH JJIsI TOPSUYETO MOAKITIOYSHUS kecTKoro aucka (B BIOS Heoboxoanum
pexxum AHCI). Berpewarotcst Takyke koMOuHUpoBaHHbINM pazbeM eSATA+USB. w

\‘

N

Ae

RJ-45 (LAN) - unrepoeiic a1 NoAKIIOUEHNS TOKATBHON CeTH (MHTEPHET, HHTPaHeT).

iz)
[ﬁ}‘
£
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M - nByHampaBlIeHHBIH MOCNeA0BaTEeNbHBINA UHTEpdetic. B HacTosIee BpeMs
UCIIOJIB3YETCSI TOJIBKO ISl MOAKITIOUEHUS CIIEU(PUIECKIX YCTPOUCT(KOHCOIb CETEBOTO
o0opyioBaHus, Teae(OHHbIE CTAHLIUY U T.I1.) U B MIOCJIEHEE BPEMSI OTCYTCTBYET Ha
MaTEpPUHCKHUX IUIaTax. W

w \:;j\‘

LPT - MeXIyHapOIHBII CTaHAApT NapauIeIbHOTO HHTEp]eica [Jis amsmsss o
MOJIKJIFOUEHUS epuEepPUIHBIX YCTPOICTB MEPCOHATHFHOTO KOMITbIOTEpA (MIPUHTED,
ckaHep). [IpakTruecku He UCTIOIB3YETCH.

—
=

Thunderbolt - uatepdeiic s noaxmoueHus nepudepuitHpIx ycrpoicts. [lo3Bosser
noctudb ckopocTH 110 10 I'6/c Ha paccTosHuM 10 3 M, IPU UCTIOIB30BAHUU METHOTO
ka0ens. Ha Texkymuii MOMEHT OIMH U3 CaMbIX OBICTPBIX HHTEP(EICOB,
no3unmonupyemeiii kak 3ameHa USB, IEEE1394, DVI, eSATA. W

Xoxa paéoTbi

1. [IpaBuna Th y KOT.

2. YOenurech B TOM, UTO KOMIIBIOTEPHAS] CUCTEMA 00ECTOYCHA.

3. Pa3BepHuUTE CCTEMHBIN OJIOK 3aJHEI CTEHKOM K ceoe.

4. [To mammmuuto (oTcyrcTBHi0) pazbemoB USB ycTanoBute dhopm-dakrop

MaTepUHCKOM Tu1aThl (pu Hamuunu pazbemMoB USB - dhopm-dakrop ATX, mpu
ux orcyrcTBum - AT).

S. YCcTaHOBUTE MECTOINOJIOKEHUE CIEAYIOIIUX Pa3bEMOB

- IMMUTAHUSI CUCTEMHOTO OJIOKa;
- MUTaHUS MOHUTOPA;
- CUTHAJIBHOTO Ka0eJlsk MOHUTOPA;

- KJIABHATYPBI;
- MOCJIEA0BATEIbHBIX MOPTOB (Ba pa3bema); - MapajuieIbHOTO MOPTa.
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Y6enurecy B TOM, 4TO BCE pa3bEMbI, BEIBEJICHHBIE HA 3a/IHIOI0 CTEHKY
CHUCTEMHOTO 0JI0Ka, B3aUMO3aMEHSIEMBI, TO €CTh KaX/Iblil 0a30BbIil YCTPONCTBO
HOJIKJIFOYAETCS OHUM-ETUHCTBEHHBIM CIIOCOOOM.

[Ipy HanMuuy 3ByKOBOM KapThl PACCMOTPUTE €€ pa3beMa. Y CTAaHOBUTE
MECTONOJIOKEHNE CIIEAYIOIMINX pa3beMOB: OJKIIOUYEHHUS TOJIOBHBIX TeJIS()OHOB,;

INOAKIIFOYCHU A MI/IKpOCI)OHa; BbIBOJlda CUI'HAJIa HA BHEIITHUM YCUIIUTCIIb,

ITOAKJIFOUECHUS BHEIIHUX JJIEKTPOMY3bIKAIbHBIX HHCTPYMEHTOB U CPEJICTB YIPABICHUS
KOMITBIOTEPHBIMU UTPaMH (JDKOWCTHUK, JDKOMNAA, reiMna v T.11.).

8.

9.

10.

11.

N3yuuTe crioco0 MOIKIIOUYCHUS MBITITH.

CpaBHuTe Ccroco0 MOJKIIOYEHUS BaIllero 000pyA0BaHUS U 000pYI0BaHUS
bupmer AMLI.

Odopmure otyer.

3amutute padbory.

KoHTposbHbIE BONIPOCHI.

Kaxkue yctpoiicTBa Ha3bIBaOT nepudepuitHpIMu?

Bunbl nepudepuitHpIx yCTpOMCTB.

Cxema B3auMoencTBUs nepudepuitbix ycrpoiicts u LII1.
Drarbl NOJKIIOUYEHHS] 000PYAOBAHUS K CUCTEMHOMY OJIOKY.
Bunel mopToB BBOAA-BHIBOIA.

HazoBuTe cnoco0 moak/ItoueHust TUTaHUsI CUCTEMHOTO OJI0KA.
Jiia nokItoueHust 1I000ro 000py10BaHUSI HA3HAUCHBI:
[Topt PS /2

ITopt USB

[TapasutensHbIi TOPT

[TocnenoBaTesnbHbIN IOPT

Kaxk onpenennts popM-pakTop MaTepuHCKON MIaThl?
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9. Kakue ycTpoiicTBa MOKHO MOAKIIOYUTH K 3BYKOBOM KapTe? C MOMOIIBIO KaKUX
pazbemMoB?

JlabopaTopnasi padora Nel3

Tema: I[OHOJIHI/ITGJILHBIC KJIaCCI/I(l)I/IKaHI/II/I KOMIIBIOTCPOB

Knaccugukanus no ypoBHIo cieniain3anui, o pazMepy, 1o COBMECTUMOCTH, 110
YCIIOBHSIM 3KCIUTyaTally, IO NOTPEOUTEILCKUM CBOMCTBAM, IO APXUTEKTYPE, IO
IIPOU3BOAUTEIILHOCTH.

Heab: M3yunTh pacnoyioxeHrne KOMIOHEHTOB CUCTEMHOTO 0JIOKa M MAaTEPUHCKOM TIATHI.
Teopernueckasi 4acThb
3. MarepuHcKas miara

MaTepI/IHCKaﬂ IUIaTa - OCHOBHAA I1JIaTa IICPCOHAJIIBHOT'O KOMIIBIKOTCPA. Ha neit
pasMCIIaroOTCsa:

npoyeccop - OCHOBHAs MUKPOCXEMa, BBIOIHSOMAs OOJIBIIMHCTBO

MAaTCMAaTHYCCKHUX M JIOTHYCCKHUX onepauﬂﬁ;

MUKPONPOYECCOPHbIU KOMNIEKM (Yuncem) - HAOOP MUKPOCXEM, YIPABIISIOIINX
paboTOi BHYTPEHHUX YCTPONCTB KOMITBIOTEPA U OMPEICISIONINX OCHOBHBIC
(GyHKIIMOHATIBHBIE BO3MOKHOCTH MAaTEPUHCKOM TIATHI;

WuHbl - HAOOPHI TPOBOTHUKOB, IO KOTOPHIM ITPOUCXOIUT OOMEH CUTHAJIAMU MEXIY

BHYTPEHHHMH yCTPONCTBAMHU KOMIIBIOTEPA;

onepamueHas namamo (onepamugroe sanomurnaroujee ycmpoticmeo, O3Y) - vabop
MHKPOCXEM, MPETHA3HAYCHHBIX ISl BpeMEHHOTO XpaHEHUS JaHHBIX, KOT/Ia KOMITBIOTED
BKJIIOYCH;

113V (nocmosinnoe 3anomunarowee ycmpoucmeo) - MUKpocxema,

npeaHasHauYCHHAA JJIA JJIUTCIbHOI'O XpaHCHHA JaHHBIX, B TOM YHUCJIC U KOraa KOMIIBIOTEP
BBIKJIFOYCH,
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paszbeM ISl OJIKJIFOUEHHUSI IOTIOJIHUTEIBHBIX YCTPOUCTB (CIIOTHI).

C KecTkui IucK

JKecmkuti Ouck — OCHOBHOM YCTPOMCTBO AJI JOJITOCPOYHOT'O XPAHEHUS OOJIBIINX
00BEMOB JaHHBIX U TIporpaMM. Ha camoM jiene 3To He OJMH IHCK, a TPYIIAa COOCHBIX
JIMCKOB, UMEIOIINX MAarHUTHOE MOKPBITHE U BPAIIAIOIIUXCS C BBICOKOW CKOPOCThIO. Takum
00pa3oM, 3TOT «JIUCK» UMEET HE JIBE MMOBEPXHOCTH, KaK JIOJDKHO OBITh y OOBIYHOTO
IJIOCKOTO JIMCKA, a 11 MOBEPXHOCTEN, TE N - YUCIIO OTJEIbHBIX IUCKOB B IPYIIIE.

Han ka0l moOBEpXHOCTHIO pacioaraeTcsi ToJIOBKa, peHa3HaueHHAas [
YTEHUS3aMUCH TaHHbIX. [Ipy BEICOKMX CKOpOCTX BpaieHus 1uckos (90 o / ¢) B 3a30pe
MEX/1y TOJIOBKOHM M MIOBEPXHOCTHIO 00pa3yeTcst a3poiuHaMudecKas OAyIIKa, U T0JIOBKa
NapyuT HaJl MArHUTHOM TIOBEPXHOCTHIO HAa BBICOTE, YTO COCTABIISIET UyTh THICSUHBIX J0JEH
mMutuMeTpa. [1pyu n3MeHeHnn cuilbl TOKa, IPOTEKAIOILIET0 Yepe3 TOI0BKY, IPOUCXOAUT
MU3MEHEHHNE HANPSHKEHHOCTU TUHAMUYECKOTO MAarHUTHOTO TIOJISl B 3a30P€, YTO BHI3BIBACT
W3MEHEHHS B CTAIIHOHAPHOM MarHUTHOM I0Jie (DeppOMArHUTHBIX YaCTHII, 00pa3yIOIInX
HOKpBITHE ucKa. Tak oCcyIiecTBIsSeTCs 3aUCh JTaHHBIX HA MATHUTHBIN JHCK.

Omnepatiysi CYUTBIBAHUS IPOUCXOIUT B 0OpaTHOM nopsiake. HaMarHuueHHble YacTHUIIbI
MOKPBITHSL, IPOHOCAIIMECS HAa BBICOKOM CKOPOCTH BOJIM3HU TOJOBKU, HABOAAT B Hel D/IC
CaMOMHAYKIMH. DJIEKTPOMAarHUTHBIE CUTHAJIbI, BOSHUKAOIINE ITPU 3TOM, YCUIIMBAKOTCS U
nepeaaroTcs Ha 00paboTKy.

VYrpanenue paboTON HKECTKOrO JUCKA BBITOJIHSET CIIEHMATIbHOE allapaTHO-JTOTHYECKOe
YCTPONCTBO - KOHTPOJUIEP JKECTKOTO ArcKa. B mporuioM oHO mpeacTaBisuio co0oi
OTIICTBHYIO JIOYEPHIOIO TJIATY, MTOAKIIOYAIA K OJTHOMY U3 CBOOOHBIX CIIOTOB
MaTEepUHCKOH T1aThl. B 3TO Bpemst QyHKIIMHU KOHTPOJIJIEPOB AUCKOB BBIMOJHSIOT
MHUKPOCXEMBI, BXOSIINE B MUKPOITPOIIECCOPHBIA KOMIUIEKT (YUIICET), XOTS HEKOTOPbIE
BUJIbI BEICOKOTIPOU3BOIUTEIBHBIX KOHTPOJIJIEPOB KECTKUX IUCKOB MO-MIPEKHEMY
MOCTABJISAIOTCS HA OTAEIBHOU ILIATE.

OCHOBHBIM IIapaMETpaM KCCTKHUX NUCKOB OTHOCATCA CMKOCTb U
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POU3BOAUTENLHOCTh. EMKOCTB TMCKOB 3aBUCUT OT TEXHOJIOTMH WX U3TOTOBIIECHUS. B
HACTOsAIIEE BpeMs OOJBIIMHCTBO MPOU3BOAUTENEH KECTKUX TUCKOB UCIOIB3YIOT
n300peTeHHyto komnanuei IBM TeXHOJIOTHIO ¢ UCIIOIb30BAHUEM TMT'AHTCKOTO
marauTopesuctuBHoro 3gdexra (GMR - Giant Magnetic Resistance). Teopetuueckuii
npeesl EMKOCTH OJIHOM TUIACTUHBI, BBITIOJTHEHHBIN HBIN 1O 3TOM TEXHOJIOTUH, COCTABIISET
nopsiaka 20 ['6aiiT. B 3T0 BpeMsi JOCTUTHYT TEXHOJOTUYECKUI YpOBEHb 6,4 I'6aiiT Ha
IUTACTHHY, HO Pa3BUTHE MPOJOHKACTCS.

12.  npyrou CTOpOHBI, IPOU3BOAUTENBHOCTD KECTKUX IUCKOB MEHBIIIE 3aBUCUT OT
TEXHOJOTHH UX U3roToBIeHUsA. CerofHs Bce KeCTKUE AUCKU UMEIOT OYEHb BBHICOKHIA
MOKa3aTellb CKOPOCTH BHYTPEHHEH niepenayn JaHHbIX (10 30-60 MobaiiT / ¢), u moatomy
UX [IPOU3BOJUTENBHOCTD B IEPBYIO OYEPEIb 3aBUCUT OT XapaKTEPUCTHK UHTepQelica, ¢
OMOUIBIO KOTOPOI'O OHM CBSI3aHbl C MATEPUHCKOM 11aToi. B 3aBUCUMOCTH OT THIa
uHTepdeiica pazdpoc 3HaUCHUN MOXKET ObITh OYEHBb OOJBIITMM: OT HECKOJIbKMX MOaT / ¢
1o 13-16
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Moaiit / ¢ nns uarepdeiicos tuna EIDE; no 80 Moaiit / ¢ qyst unrepdeiicos tTuna SCSI u
ot 50 MGaiit / ¢ u Gonee st Haubosee coBpemeHHbIX HHTEpPeiicor Tuma IEEE 1394,

Kpome ckopocTu nepeiaun JaHHBIX C MPOU3BOAUTEILHOCTBIO IUCKA HAMIPSMYIO CBS3aH
MapaMmeTp CpeaHero BpeMeHu aqocrymna. OH onpeaeseT HHTEpBaJl BpEMEHH,
HEOOXOIMMBIN 711 TOMCKA HY>KHBIX JTaHHBIX, U 3aBUCUT OT CKOPOCTH BpaIllCHUsI TUCKA.
Jlst muckoB, Bpamaromuxcs ¢ vactotoit 5400 06 / MuH, cpenHee BpeMs TOCTyIIa
cocrtasisgeT 9-10 Mxc, 11 guckoB ¢ yactoroit 7200 00 / muH - 7-8 Mkc. U3nenus 6oiiee
BBICOKOT'O YPOBHSI 00ECIIEUUBAIOT CPETHEE BPEMS JOCTYIIA K JaHHBIM 5-6 MKC.

13. JAuckoBoa komnakr-gucko CD-ROM
OAHOCTOPOHHUI OAHOCTOMHBIN JUCK C MOJUKapOOHaTa

B nepuon 1994-1995 rogax B 6a30By10 KOH(PUTYpaIUIO IEPCOHATBHBIX KOMIIBIOTEPOB
nepecTaiu

BKJIIOYATh TUCKOBOJBI TMOKUX JUCKOB AUAMETPOM 5,25 AroiiMa, HO BMECTO HUX
CTaHIAPTHOM CTajla CYUTAThCs ycTaHOBKa quckoBojia CD-ROM, numeer takue xe
BHEIIHUE PA3MEPBL.

A66peBuatypa CD-ROM (Compact Disc Read-Only Memory) nepeBoauTcsi Ha pyCcCKuit
A3BIK KaK MOCTOSTHHOE 3alIOMUHAIOIIEE YCTPOMCTBO HA OCHOBE KOMIIAKT-AHUCKe. [IprHImn
JENUCTBHS 3TOTO YCTPOMCTBA COCTOUT B CYUTHIBAHUM YHCIOBBIX JAHHBIX C TOMOLIBIO
JIA3€pHOrO JIy4a, OTpa)kaeTcsi OT MOBepXHOCTU aucka (puc. 3.3). udposas 3anuck Ha
KOMITAKT-/IUCKE OTIUYAETCS OT 3aMMCH HA MAarHUTHBIX JUCKAX OUYE€Hb BHICOKOM
IJIOTHOCTBIO, M CTAHAAPTHBINA KOMIIAKT-IMCK MOKET XpaHUTh puMepHo 650 Moaiit
JTAHHBIX

Bonbiirie 00bemMbl JaHHBIX XapaKTepHbI AJI MyJIbTUMeANIHON nHpopManuu (rpaduxka,
My3bIKa, BUJIE0), TOITOMY AUCKOBOABI CD-ROM 0THOCAT K anmapaTHbIM CPEICTB
MynbTUMeana. [IporpaMMHubie TPOAYKTHI, pACHPOCTPAHSIEMbIE HA JTA3€PHBIX JUCKAX,
Ha3bIBAIOT MYJbTUMEINNHBIMU U3JaHUAMH. CeroaHss MyJbTUMEIUMHbBIE N3JaHUS
3aBOEBBIBAIOT BCE Oosiee MPOYHOE MECTO CPEIU APYTUX TPAJAULMOHHBIX BUJIOB U3JaHUMA.
Tax, HanpuMmep, CYIECTBYIOT KHUTH, aJIbOOMBI, SHIMKIIONEINU U J1aXkKe MEPUOINIECKHIE
U3J1aHus (3JIEKTPOHHBIE KYypHaJIbI), Bblyckaromux Ha CD-ROM.
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OCHOBHBIM HEJIOCTATKOM CTaHAAPTHBIX AUCKOBOI0B CD-ROM siBisieTcss HEBO3MOXHOCTb
3allUCH JJAaHHBIX, HO MAPAJIJICIILHO C HUMU CYIIECTBYIOT U YCTPONCTBA OJTHOKPATHON
sammucu CD-R (Compact Disk Recorder) u ycTpotictBa MEOTOKpaTHOM 3amucu CD-RW.

OcHOBHBIM napaMeTpoM AuckoBo10B CD-ROM siBiisieTcst CKOPOCTh UT€HHsI 1aHHbIX. OHa
U3MepseTCs

10.  KpaTHBIX JOJIAX. 332 EAUHUILY U3MEPEHUS IPUHSITA CKOPOCTh UTEHHUSI B IEPBBIX
cepuiHbIX oOpasnax, coctapisit 150 Koaiit / ¢. Takum 06pa3oM, TUCKOBOJ C Y1 BOCHHON
CKOpPOCTBIO UTE€HUs o0ecrieunBaeT nmpousBoauTesbHocTh 300 KbailT / ¢, ¢ yuerBepeHHOU
ckopocTbio - 600 Kbaiit / ¢ u 1. 1. B HacTosiiee Bpemst HanboJibliee pacpoCTpaHEHUE
nMeroT ycrporcta yteHuss CD-ROM ¢ mpon3BOIUTENBHOCTBIO

32x-48x. CoBpeMeHHbIE 00pa3Ilbl YCTPONCTB OJHOKPATHOM 3aMMCU UMEIOT
IIPOU3BOJIUTENIBHOCTD 4X-8X, a yCTPOMCTB MHOI'OKPATHOM 3aIUCH - 10 4X.

Xoxa padoTbi

B IIpaBuna Th B KOT

B YO6enurech B TOM, UTO KOMITbIOTEPHASI CUCTEMa 00ECTOUCHA.

B Y cTaHOBHUTE MECTOIOJIOKEHHE OJI0OKA TTUTAHUS.

B Y CcTaHOBUTE MECTOIOIOKEHUE MATEPUHCKOM TIATBHI.

B VYcTaHoBUTE XapaKTep MOAKIIOYEHUS! MATEPUHCKOM TIAaThI K OJIOKY

nutanus. g marepuHckux miat ¢ popMm-pakrtopom AO NOAKITIOUEHUS TUTAHUS
BBITIOJIHAETCS IByMs pazbeMamu. OOpaTuTe BHUMaHUE Ha PACIION0KEHNE TPOBOJHUKOB
YEPHOT'0 IBETA - OHO BAYKHO ISl IPABUIIBHOM CTBIKOBKH Pa3bEMOB.

B Y cTaHOBUTE MECTOIIONIOKEHUE €T0 pa3beM nuTtanusd. [Ipocneaure HanpasieHue
nuieia IpOBOJIHUKOB, CBA3BIBAET KECTKHUM TUCK ¢ MATEpPUHCKO miuaToil. ObpaTute
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BHHMAaHHE Ha MECTO PACIOJIOKEHHS IPOBOJIHHUKA, OKPAILIEHHOTO B KPACHBIM 1BET (OH
JIOJKEH OBITh PACTIONOKEH PSAAOM C pa3beMOM IMUTAHMUS).

Y CcTaHOBUTE MECTOIIOIOKEHNE TUCKOBOIOB TMOKKUX AMUCKOB U auckoBoga CD-ROM.
[IpocneauTe HanpaBiieHUe UX NUICH(OB MPOBOTHUKOB ¥ OOPATUTE BHUMAaHUE Ha
MOJIO’KEHHE TIPOBOJIHUKA,

OKpalICHHOI'O B KpaCHLIﬁ IBCT, I10 PA3bCM IIUTAHUA.

C Y CcTaHOBUTE MECTOMNOJI0KECHUE BBYKOBOﬁ KapThI U IIAThI BUACOAdAIITCpaA.

C YcTaHOBUTE MECTOIOI0KCHHUE mponeccopa 1 UBYYUTC OPraHru3alnio €ro CUCTCMbI
oxJaxaeHus. I1lo MapKHUPOBKEC OIIPCACIINTC TUII IIPOLICCCOpa U (I)HpMYI/I?)I‘OTOBI/ITCJI}I.

C Y cTaHOBUTE MECTOIIOIOKEHUE PA3BEMOB U1 YCTAHOBKU MOAYJIEH OIIEPAaTUBHOMN
naMATy. BIICHUTE MX KOJIMYECTBO U TUM HCHOIb3yeMbIX MoayJiel (DIMM wiu SIMM).
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11YcTraHoBUTE MECTOMNOJIOKEHHUE CIIOTOB ISl YCTAHOBKH IUIAT pacIuupeHus. BorsscHuTe

ux kommuectBo u tun (ISA, VLB, PCI, AGP). 3adukcupyiite nx
paznuuus o popme U 1BETY:

Pa3zbeMbl IIMHBI L{BeT Pazmep
YEePHbI
ﬁ ~
[SA JITMHHBINA
PCI OebIit Cpennuii
AGP KOPUYHEBBIN KOPOTKHUU

12¥YcranoBute Mmectononoxenne Mukpocxemsl 113Y. [1o Haknelike Ha HEN ONTPENETIUTE

. IPOU3BOAUTCIIA
CUCTCMbI JAHHOI'O KOMIIBIOTCPA.

13¥YcTraHoBUTE MECTOIOIOKECHUE MHUKPOCXCM CUCTCMHOI'O KOMIIJICKTA

. (unmncera).

[To MmapkupoBKe ONpeeaUTe TUIl KOMIUIEKTa U (PUPMY - U3TOTOBUTEIIS.

14

. 3aII0JIHUTE OTYETHBIE TAOIUIIBL;

N3rorosurennb Moenb

[Iponieccop

Huricer
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Cucrema BIOS | e

KomnuectBo Pa3bCMOB

MOJyJIeH KOIM4€eCTBO CIOTOB /s yCTAHOBKH ILIAT
OIEPATUBHOMN MAMSATH pacIupeHust
SIMM DIMM ISA PCI AGP

KoHTposbHBIE BONIPOCHI.

B [lepeuncnuTh yCTpOHCTBA CUCTEMHOTO OsioKka. VX Ha3HaueHue U XapaKTepUCTUKH.
B Yro Takoe maTepuHCKas riara’?

B KommoHeHThl MaTepuHCKOM IaThl. X Ha3HAUEHHE U XapaKTEPUCTUKHU.

B I'1e pacmooXeHbl B CHCTEMHOM OJIOKeE:

JKECTKUM JINCK,
THOKHUI TUCK,
MaTepUHCKas IuIaTa,
3BYKOBas Kapra,
BUJCOKapTa
B I'ne pacrionokeHbl Ha MATEPUHCKOU ILIATE:
rporeccop,

MoxayJib namsita (DIMM u SIMM),
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CJIOTHI (KOJTMYECTBO U TUI),  MUKPOCHCTEMA
[13V,

YUIICECT

JlaGoparopnasi pabora Nel4

Tema: 3HakOMCTBO C Ha3BaHUAMHU, IPEIHAZHAYCHUEM U XapaKTEPUCTUKAMU KOPITYCOB U
0J10k0B nuTanusa. Onrcanne KopIycoB

]_le.]]b: HayT-II/ITI)CH CTPOUTH CXCMbI Ha JIOTHYCCKUX 3JICMCHTAX. BaKpCHI/ITB YMCHHC
COCTaBJIATH Ta6J'II/II_[BI HCTHUHBI U pCIIAaTh JIOTMYCCKHUEC BBIPAKCHHA.

Teoperuueckast 4acThb

Jloruyeckue 3J1eMeHTbI: HHBEPTOP, KOHBIOHTKOP, AU3LIOHKTOP, TPUITEP.

JIOTHYeCKMI DJIEMEHT — 3TO CXEMa, pCain3yromasa JOrm4cCKrUe orncpauuu U, Ui, He.

JIxo0y10 2IIEKTPUYECKYIO CXeMY MOYKHO Pa30UTh Ha METIOYKH MM U3 ITOCIEI0BATEILHO
napasuiesIbHO COCIMHEHHBIX KOHTAKTOB, KOTOPHIMU MbI HA30BEM JIEMEHTHBIM.

HHBepTop peanu3yeTr oneparuy OTPUIaHUs, WM HHBEpCHIO. B cxemax m3o0paxacTcs B
TaKue CIIOCOOBI;

X F=ne X

HC

OneMeHT He. Peanu3yeT JIOrM4ecKyro Olepanuio He.
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14. - Bxopsmwuii curHai, F - ucxoasimuii curnan. [loroMy 4To BBIXOJHOM CUTHAN BCeraa

HpOTHBOHOJ’IO)KHBIfI BXOJHOMY, 3JICMCHT HC W ITOJIYYWJI HA3BAHUC «MHBCHTOP»

Y WHBEpTOpA OJIMH BXOJ M OJHH BbIX0a. CHTHAI Ha BBIXOJIC TIOSBJIICTCS TOT/Ia, KOTIa Ha
BXOJIC €T0 He, 1 HA00OPOT.

KOHT)IOHKTOD - PCAIN3YCT OIICPA KOHBIOHKIINH. B cxemax H306pa}KaeTCH TaKHM 06pa30M:

X
F=Xwu
& Y
Y
u

OnemenT 1. Peannsyet nornyeckyro onepanuto 1.

X,Y — Bxoasgmue cursansl, F — ucxoasimmi cursaii.

15. xoHuwronkmopa 00uH 6vix00 u He MeHee 08yX 6x0008. CucHAl HA 8bIX00e NOABIAEMC S

mo2oa U moJibKo moz2oda, Ko20a Ha 6ce 6x00bl NOOAHbL CUSHATIbI.

JIM3BIOHKTOD — peain3yeT Oneparuio JU3bIoHKIMN. Ha cxemax n3o0pakaercs Takum
obOpazom:
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1 F=XuwmY

N

DIIEeMEHT WIHN. Peain3yeT JIOTHYECKYIO ONEPAIUI0 HIIH.
F=XwmwmY

X, Y — Bxogsmue curiaisl, F — ucxoasimuii curaai.

11.  Ouszvbionkmopa oOuH 8vix00 U He MeHee 08YX 6x0008. CUcHAN HA 8bIX00€ NOSBIIAEMCS
mo2oa u moJibko mo20da, Ko20da Ha 8ce 6X00bl He NPeOCMaBIeHbl CUCHAIbL.

Jlornueckue onepanuu peanusyromux onepauuu M, MJIN u HE, Ha3siBaroTcs
OCHOBHBIMH JIOTHYECKMMHU 3JIEMEHTAMM, TaK KaK C UX IOMOIIbI0O MOKHO PEaan30BaTh B
BHJIC JIOTHYECKON CXEMBI JIFOOYIO JJOTUUECKYIO (DYHKITHIO.

Peanu3oBarh Kaxayro U3 3TUX TpeX 0a30BbIX CTPYKTYP MOXKHO Pa3IuYHbIMU
3JIEKTPOHHBIMHU YCTPOHUCTBAMU. [[J1s1 MPOCTOTHI MPUBEIEM TOJBKO ABYMS CIIOCOOAMH: C
ITIOMOIIBIO KOHTAKTOB peJie, ¥ C IOMOIIbIO TPAH3UCTOPOB.

Ha Bxox cxembI mogaeTcst curHai X, a Ha Beixojie oopaszyercs curHain HE X.
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Ha puc. uzobpaxena cxema
MIPOCTENIIETO TPAH3UCTOPHOTO

Kiova. B ynpasnsromeit
(6a30BOI1) 11EMH BKJIIOUEH
VCTOYHHK YIIPABIISAIOIIETO
HanpspbkeHus X. Eciu Hanpsbkenne X Mano, TO TpPaH3UCTOP 3anepT U TOK B LENMN OYEHb

Mmaz. CornacHo HanpsbkeHnue F Benuko. Eciin Hanpsbkenue X 10CTaTOYHO OOJbIIasi, TO
TPaH3UCTOP OTKPHIT, B LIETIH NIPOTEKAET TOK U HanpskeHue F

OJM3KO K HyI0. M3 9TOro cinemyer, 4To TaKoi K04 €CTh CXeME HHBEPTUPYIOIINN €CTh
cxeme «HE», peanusyronias onepanuio OTPULIAHNS, TOCKOJIBKY YBEIUYEHNUE BXOJHOTO
HaIpsHKEHUs

B COMPOBOXK/IAETCSI YMEHBIIIEHUEM BBIXOJTHOTO HANpsDKeHHs Y U, HA000pOoT,
YMEHBIIIEHUE BXOJHOTO HANPSIKEHUsI X BBI3BIBAET YBEJIMUYEHUE BBIXOIHOTO HAMPSIHKEHUS
Y. Cxema, peasin3yloliiasi Ornepaiuio oTpuilanus, Ha3biBaeTcs cxemont « HE» (mnm
WHBEPTOPOM)

Xoxa paéoTbi
C BuInmoaHuTh 3a1aHUA.

3apanme 1. Onpegenure 3HaU€HHUE JTOTUYECKOTO BhIpakeHUss He ( X >Z )uHe (X =Y ),
€CIIN:

T X=3,Y=5,Z2=2; | X=0,Y=1,Z=19%; |  X=5,Y=0,Z~-8;

3apanue 2. Onpenenure 3HaYCHUE JJOTUUECKUX TIEPEMEHHBIX a, b, ¢, d, ecnu:
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B a u (Mapc — mianera ) — uCTUHHOE Bbipaxkenue; ¢ wil ( Conuue
— CIyTHHUK 3€MJIM) — HICTHHHOE BbIpakeHue; B b m (Mapc —
MJIaHeTa) — OIIMOOYHOE BhIPAKEHUE; win (CosHile — CIyTHUK

3emuin) OIIMOOYHOE BBIPAKEHHUE.

- a wam (1 murp Mostoka mopoxke 1Kr KopoBbel Macia) — omu0ouHo; b u (1 utp

MOJIOKA JTIOpOXke 1Kr KOpoBbel Macia) — OIHO0YHO;

BaHaHne 3. HYCKaﬁ, b, C- JOTHYCCKHC BCINYHNHBI, KOTOPBIC UMCIOT CIICAYA 3HAYCHUA: 4 =
HCTHHA, b= HCCIIPaBCAJINBOCTb, C = HCTHHA. HameTut mornueckue cXxemsl JJIA
CICAYyoIux BBIpa)KeHI/If/'I X BBIYHCJINT UX 3HAYCHUA:

l)amb niam c;
(a mam b) u (c nam

b);
2)annu b uc; He (ammb)u (cumamb );
3)Heaunau b u
C; He (ambmc).

3ananme 4. [Toctpoiite norudeckyro GopmMyiy Ha OCHOBAHUHU JIOTHYECKOTO OJIOKA:

2) 3)

150)0%¢
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HC

I

HC

HC

HC

HE

1IN
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3anganue 5. Ha ocHOBaHUU JIOTUYECKOM CXEMBbI CO3AANTE JTOTHUECKYIO (OPMYITY U

caenaiiTe TabIUIly UCTUHBI

HC

HC

150041

2)

HC

HC

1501041

3)
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HC

1501041




)]

B

C
| Odopmuts padoTy.
] 3amuTuTh padory.

KonTpoabHbIe BONPOCHI

- HazoBuTte n oxapakTepusyiite 0a30BbI€ JJOTHIECKUE DIICMEHTHI.
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- Uro siBnsiercst ocHoBoM OazoBoro anementa? Museprop? KonbrokTop?

Ju3zbroktop?

- CKOJbKO BXOJOB U BBIX0JI0B MOKeT ObITh B MIHBepTOpa, KoHblokTopa u

HuzbrokTopa? [loueMmy UMEHHO TaKO€ KOJIMYECTBO?

- [lepeuniciuTe OCHOBHBIE 3EKTPOHHBIE YCTPOICTBA, OCHOBAHHBIE HA

JJOI'MYCCKHUX DJICMCHTAaXx.

- Urto Takoe OoJbllasg UHTErpaibHas cxema? Ha oCHOBe 4ero npoucxoiuT ee

TeXHOJIOrn4Yeckas coopka?

JlabopaTopHasi padora NelS
Tema: Onucanue 6;10koB utanus Lesnb:
W3YYUTH OMKMCAHKE OJIOKOB MTUTAHUS
Mertoavka TeCTUpOBaHUsI OJIOKOB MUTaHUS

Muorue [T-uznanus exeMecsqyHo MyOJIUKYIOT MacChl MATEPUAJIOB C PA3IMYHBIMU
TECTaMU BCEBO3MOKHBIX MPOIIECCOPOB, BUACOANANTEPOB, MATEPUHCKUX ILJIAT,
NaMATH U KECTKUX TUCKOB. HO BOT TECThI OJIOKOB MUTAHUS TIPOBOJIST OUEHb
HEMHOTHE, MOCKOJIBbKY 3TO CBSI3aHO C TEXHUYECKUMH OCOOCHHOCTSAMH U
HEO0OXOJIMMOCThIO MHKEHEPHOTO OIbITA ¥ 3HAHUW MPUHIUIIOB pabOThl UMITYJIHCHBIX
MCTOYHUKOB nuTaHus. M ceroans, Ha crpanunax Modlabs.net oTkpbiBaeM LUK
cTaTel, MOCBSIIEHHBIX TECTUPOBAHNIO OJIOKOB TUTAHUS JJISI IEPCOHATBHBIX
KOMIThIOTEPOB. Hanmnyne kadyecTBEHHOTO U HAICKHOTO OJIOKA MUTAHUSI KPUTHIECKU
BaXKHO JIs1 oOecrieueHus: oecrepedoitHoi padoThl JIF0OOM cucTeMBI. A Kora
KOMIUJIEKTYIOLIME TTOIBEPTHYTHI CEPHE3HOMY Pa3rOHY C MPUMEHEHUEM KaCTOMHBIX
CUCTEM OXJIXJICHUS U BOJIBTMOJAAMH TO Ka4Y€CTBO AJIEKTPONMUTAHUS U CTAOMIBHOCTh
BCEX HANPSDKCHUM CTAHOBUTCS OJHUM U3 KIIFOUEBBIX CPEJICTB JIsl CTAOUILHOTO U
6e30mmr00YHOr0 (PYHKITMOHUPOBAHUS KoMIbioTepa. OTHAKO TOCTATOYHO CJIOB,
MPUCTYIHUM K 0030py XapaKTEPUCTHK, KOTOPHIMHU 00JIa1aeT 0001 UMITYJIbCHBIN
0JIOK MUTaHUS MPEAHA3HAYCHHBIN 711 TUTAHUS KOMITBIOTEPHOU TEXHUKHU.

CTaHI[apTBI Y THIIBI OJIOKOB ITHTAaHMS
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Bce nponaBaembie B po3HHUIle OJ10KM MUTAHUS 1151 JoMammHuX U oucHbx [1K
JOJHKHBI COOTBETCTBOBATH cTaHAapTy ATX Bepcuu 2 u 6onee HOBOMl. CepBepHBIE
0JIOKM TTUTaHUsI OOBIYHO cepTuduIUpyroTcs no oonee xxectkomy SSI EPS, koTopsrii
npuHIUIHAIBHO ¢X0K ¢ ATX. C KOHKpETHBIMU BETUYMHAMU U XapaKTePUCTUKAMHU
MO’KHO 03HaKOMHTHCS, CKadaB CTAaHAAPTHI MO CCHUIKaM B KOHIIE CTaThH, a TIOKa
PAaCCMOTPHUM HECKOJIBKO KJTFOUEBBIX XapaKTEPUCTHK M UX 3HaUEHHUE. JTa
JTOKYMEHTAITUS TIPeTHa3HAYACTCS MPON3BOIUTENSIM OJIOKOB TUTAHUS TSI
o0ecrieueHnss COBMECTUMOCTH MX alllapaTyphl ¢ 00IIENpUHATHIM cTanaapToM. Crona
BXOJISIT TEOMETPUIECCKIE, MEXaHIMUECKHUE U, KOHEUHO XK€, dJICKTPUUCCKHE
XapaKTePUCTHKHU YCTPOUCTB. KaxkbIil 3 0J0KOB MATAHUS JJIT KOMIIBIOTEPOB
JIOJKEH OBITh TPOTECTUPOBAH M OTBEUATh BCEM TPEOOBAHUSAM CTaHIAPTOB.

BXxoaHbIE XapaKTEpUCTUKU

brok nutanus 06s13aH HOpMaJIbHO padoTaTh Mpu HarpsikeHuu B cetu 90-140B nost
cererd 110B u 180-264 nns cereii 220B, npu yactore ot 47 no 631'. Hanpsixkenue
HUXKE YKa3aHHbBIX, HE JOJDKHO MPUBOJUTH K MOBPEXKICHHUIO CXeM 0J0Ka MUTaHUS.
[Iponaka ceTeBOro HanpsKEHUs Ha 000U MEPUOl BPEMEHH, B 000l MOMEHT
pabOThI TAKXKeE HE TOJHKHO MPUBOJUTH K HEMCIIpaBHOCTH Oy0Ka. [Ipu BKiroueHuw,
TOK 3apsiAKA BBICOKOBOJIbTHBIX KOHJIEHCATOPOB HE JIOJXKEH MPEBBIIIATh
HOMHUHAJIbHBIC 3HAUYCHHUS BXOJHBIX IIeTell (MpeoXpaHUTellb, BHITPIMUTEIbHBIC
JMOJIbI U CXEMBI OrpaHudeHus Toka). CyniecTByeT MUQ, 4To 0oJiee MOLIHBINA OJIOK
MUTaHus NOTpeOsieT 00bIIe MOUTHOCTH U3 PO3ETKH, B CPABHEHUH 110 CPABHEHUIO C
MaJIOMOIIHBIM JICIIEBBIM aHANIOroM. B 1eiCTBUTENBHOCTH, YACTO UMEET MECTO
oOpatHas cutyauus. Kaxaplii 010k UMEeT MOTEpH SHEPTUH NPU TPeoOpa30BaHUU
CETEBOT0 HAIPSKEHUSI B HU3KOBOJIBTHOE MOCTOSIHHOE, MOTPE0IsieMOe KOMIIOHEHTaMU
koMmrbroTepa. KITJI (kosddurmenT nonesnoro aeictBus, uin 3QpGHEeKTUBHOCTD)
COBPEMEHHOT0 JICIIEBOTO 0JI0Ka 0OBIYHO KOJIEOJIETCSI OKOJIO BeIUUUHbI 65-70%,
TOTJ1a KaKk 0oJjiee 10porue MoJiesu MoryT odecneunBath 3QPEKTUBHOCTD PabOTHI
85% unu naxe nydie. Hanpumep, noakimounB 06a 60ka k Harpyske 200 Bt
(TpUOIN3UTETHHO CTOJIBKO MOTPEOIISIET OONBIIMHCTBO KOMITHIOTEPOB) MOTYIUM
notepu 70 BT B mepBoM ciyuae, u Toiabko 30 BT Bo BTopom. 40 BaTT 3KOHOMUU TIPU
eXXeJIHEBHOM paboTe KOMIBIOTEPA MO S 4acoB B CyTKU U 30-A€HHOMY MeCSLIbI
OMOTYT COKOHOMUTH 6 KBT Ha cuete 3a anekTposHepruto. Koneuno, 3To MuszepHas
udpa ns ogHoro I1K, Ho ecnu B3sTh yxke oduc Ha 100 KoMIBIOTEPOB, TO LUPpa
MOJKET OKa3aThCsl 3aMETHOM. TakkKe CTOUT y4ecTh, 4TO 3PPEKTUBHOCTD
npeoOpa30BaHus pa3Has MPU Pa3HON MOIIHOCTH HArpy3KH. A pa3 MUK
MakcumanibHoro KITJ[ mpuxoautcs Ha 50-70% nuamna3zoH Harpy3Ku, TO
PaKTUYECKOTo cMbiciia B mpuoOperenun bII ¢ nBykpaTHbIM 1 Oosiee 3amacom
MOITHOCTH HeT. D(PhEeKTUBHOCTH pabOThI OKHA MpeBbIIaTh 70% a1t MoJIHOM
Harpy3ku, u 65% miis 20%-noi Harpy3ku. [Ipu 3ToM pekomeH10BaHHAs
3¢ (HeKTUBHOCTH Kak MUHUMYM 75% unu sydie. CymecTByeT J00pOBOIbHAS
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cUCTeMa cepTU(UKAIMH JIJIsl MPOU3BOAUTENEH, n3BecTHas kak Plus 80. Bee
WCTOYHUKH MUTAHUS MPUHUMAIOT YYaCTHE B 3TOU MPOTpaMMe UMEIOT

s dextuBHOCTD CcBBIIE 80%. Ha naHHbI MOMEHT CIHCOK
y4acTHUKOBIpou3BouTesnel B uHuimatuse Plus 80 BkirogaeT 6obiire 60
HAaNMCHOBAHMH.

Hanpsixkenus u Toku

OpHa U3 KJIIOUEBBIX XapaKTEPUCTHK - YPOBEHb HANPSYKEHUS 110 KaXKAOMY U3 KaHAJIOB 0JI0Ka
nutanus. CoBpeMeHHb! 010ku utanust ATX BbIIaloT HampsbkeHus +12, +5,

+3.3 u -12B, a Takxe JOMOJHUTEIBHOE IeKYpHOE +5B 1 HECKOJIBKO
JIOTIOJIHUTENIbHBIE CUTHAJIBHBIN JIMHUM. EClii OTKIIOHEHNHE HANPSHKEHUS HIKE YeM
510% mopor, 3HaYUTETHLHO YBEITUINBACTCS BEPOSTHOCTH MOSBIICHHS COOEB B paboTe
KOMIIBIOTEPA, WM CIIOHTAHHOE MEPE 3arpy3KU BO BPEMSI 3arpy3Ku Ha IPOIIECCOp
60 BusieokapTy. CIHIIIKOM BBICOKOE HAMpPSKEHUE HETAaTUBHO CKa3bIBACTCs Ha
TEIJIOBOM pexuMe padoThI TpeoOpazoBaTesieii HanpsHKeHMsT Ha MATEPUHCKOM IJ1aTe
U IJIaTax paclIMpeHusi, a TAKKe CIIOCOOHO BBIBECTH U3 CTPOSI YyBCTBUTEIIbHBIC
KOHTPOJUIEPBI BUHYECTEPOB, WJIM BbI3BATh MOBBIIEHHBIN U3HOC. B nosmeHOM ATX
Power Supply Design Guide no kanainy +12B nomyctumo 10% oTkioHeHuUE nipu
MUKOBOM Harpys3Kke, OJHAKO HampsbKeHue 1mo kaHaimy +12V2 (KoTopslit 00bIYHO
IpeaHa3HavYaeTC s AJisl MUTaHus Mpolieccopa), He JOJIKHO CHU3UThCS Huke +11 B.
OnHako Ha MpakTHKe 4acTo yxe naxe 11.6B BbI3biBaeT cOou B paboTe BUICOKAPT.
He meHee BaXHBIM SIBISIETCS U KOHTPOJIb UMIYJIbCHBIX TTOMEX (MyJIbCalluii)
HaMpsOKEHUS Ha KaKI0W 13 JIMHUH. J[omyCcTHMbIe paMKU OMIMCaHbI B CTaHJIapTe Kak
obs3aTenbHbIe, cornacHo cranaapty SSI EPS 2.91 PSDG. Mctounnkamu myiabcanui
OOBIYHO SIBIIAIOTCSI CXEMBI ITpeo0pa3zoBaTesieii BHyTpU CaMOro OJIOKa MUTAHUS, a
TaK)Ke MOIIHBIC TOTPEOUTENHN C UMITYJILCHBIM XapaKTepOM MOTPEOJICHUS, TAKHE KaK
IPOLIECCOPHI, TUIATHI 00PAOOTKH TPEXMEPHBIX N300paKEHUM, )KECTKUE JUCKU

VY351BI 3aIIUTHI OT TOBPEXKIECHUN

brox nuTanus J0MKEH UMETh CXEMBbI 3aIIUThI, KOTOPbIE OTKII0YAaT OCHOBHBIE BBIXO/IbI
IIPU HEUITATHBIX CUTYalUsAX. 3aluTa JOHKHA OJIOKMPOBATH MOBTOPHBIN 3aITyCK K
NOBTOPHOMY IOSBJIEHUIO CUTHAJIA BKItOUEeHUS Ha nipoBoae PSON. 3ammra ot
neperpysku 1o Toky (Over Current Protection, OCP) o6si3arenbHblil ans aunuit 3.3 5,
12 -12, 5(nexxypHO€) MUHUMAaIIbHBIN TIOpoT cpadaTbiBanus - 110%, MakcuManbHBbIM
150%. ITpu meperpy3ke 010k 00513aH BBIKIIIOUUTCS U HE BKJITFOYATHCS JI0 TTOSIBJICHUE
CUTHAJIa BKJIFOYeHUs. 3amuTa ot nepeHanpspkerns (Over Voltage Protection, OVP)
TaKXke 00s3aTebHa U JOJDKHA OTCIEKUBATHCS BHYTPU CAMOT0 UCTOYHUKA MMUTAHUSI.
HanpsbkeHne HUKOTJa HEe JOJKHO TIPEBHIIIATh YKAa3aHHBIE B CTaHIapTe B JTFOO0H
MOMEHT BpeMeHHu. 3amuTa ot neperpesa (Over Temperature Protection, OTP) 610koB

65



MUTaHUS HE ABISIETCS 00s3aTebHON (DyHKIMEH, TOTOMY BEChbMa BaXKHO COOJIOIATh
YCIIOBHUS SKCIUTyaTallMi UCTOYHUKOB MUTAHUS B TECHBIX KOPIYCax WM B MECTaxX C
YXYAIICHHOW BeHTWIsILMed. MakcruMalbHasi TeMreparypa Bo3ayxa Bo BpeMsi paboThbl
He aospkHa npeBbimaTh S0°C. 3amuTa oT KopoTKoro 3aMmbikanus (Short Curcuit
Protection, SCP) - siBnsieTcst 00s13aTebHON AJis BceX OJIOKOB MUTAHUS, IPOBEPAETCS
KpaTKOBPEMEHHBIM MOJIKIIOYEHUEM CHUIIOBOM IIMHBI MEXAY KaHAJIAMH U 3eMJIEH
0JIOKa MUTaHUS.

Kabenu u pa3nuunbie pa3beMbl

CoBpeMeHHbIE OJIOKM TTUTAHUS OCHAIAIOTCS PSAOM Kabelel co CTaHIapTHBIMH
pa3zbemMaMu, KoTophele onrcanbl B ctangaptax ATX u EPS. Marepunckas nara
MOAKIIIOYaeTCs 24-KOHTaKTHBIM (paHee OblT 20-KOHTaKTHBIN ) pa3beMOM C
JBYXPSITHBIM PacCIIOOXKEHUEM KOHTaKTOB, ctanaapta MiniFit. Konseptop
HaMpsHKEHUS TUTaHUSI TIPOLIECCOpa UCTIOIB3YeT OTAEIbHBIN KaHa JIJIsl TUTaHUs, U
ocHamaercsa 8\4-KoHTakTHBIM pazbeMoM MiniFit. BugeokapTsl UCIIONIB3YIOT KaOenu
¢ HanpspkeHneM +12B, ¢ 6-Tu 1 8-MH KOHTAKTHBIMU Pa3beMaMM TAKOTO K€ THUIMA, KaK
u niporieccopubiii. SATA-ycTpoiCTBa UCIIONIB3YIOT CBOM COOCTBEHHBIN
IPOIIPUETAPHBIN pazbeM ¢ HanpspkeHusiMu +5, +3.3 u +12B. Tlepudepuiinbie
YCTPOMCTBA U CTapble HAKOMMUTEH JIOBOJIBCTBYIOTCS JABHO CYIIECTBYIOIIMMU
4xonTakTHEIMU Molex ¢ HanpspkeHusiMu +5 u +12B. Muorue npousBoaurenu
YIAKOBBIBAIOT Ka0eu B HEMJIOHOBYIO OIJIETKY, KOTOpas aKKypaTHO BBITJISIAUT U
6onee ynobna. MHOrma mOXOAUT U 10 KpaitHOCTEeH, Kak y Topower ¢ TOJICTHIMU
AKpPaHUPOBAHHBIMH KAOEJISIMH C IJTACTUKOBOW TPYOKE, UIIH JI0 YEPHBIX OJHOIBETHBIX
muH Kak y 6;0koB Ultra. Taxske MOJHO Jienath kabenu OTKITI0YaeMbIMU OT OJIOKa
MUTAHUS, YTO AKOOBI yI00HEE U MO3BOISIET U30ABUTHCS OT My4Ka MPOCTO
cBucatomux ot bII npoBogos. Ho, Bo-niepBhIX, yA00CTBO CIIOPHO, XOTS OBbI N3-3a
IJIOTHOCTH, C KAKOM pacroioKeHbl pa3beMbl 1JIs MOKIFOYEHUS MOTYJIbHBIX
kabeeit, 1a 1 OOJIBIION BO3MOXXKHOCTH BOTKHYTh KaOe/Ib HE B CBOM pa3beM,
HaIlpuMep MOAKIIOYHB KECTKHUI AUCK K pa3beMy IUTAaHUS BUECOKAPT. XOPOIIIO €CIU
3amuTa B 0JI0Ke MUTaHus CpaboTaeT paHbllle, YeM CTOPUT BUHUYECTEP, a €CJIM HET? A
BO BTOPBIX, YACTO MEHSAIOT KOMIUICKTYIONIME U KaOeIu B KOMITBIOTEPE Pa3Be YTO
AHTY3UACTBI-OBEPKIIOKEPHI U 3a5/JIbIE UTPOKU, MPOBOISIINE AlPEi ] KaXK bl MECHIII.
K Tomy e MOaylibHBIE pa3beMbl XOTh U HECHIIBHO, HO YXYIIIAIOT SJIEKTPUUECKUN
KOHTAKT, MOSIBJISIETCS €€ OJIMH Y3€JI, [I€ BO3MOXKEH MIOXOW KOHTAKT WIIH
3aMbIKaHHE, Pa3bEMBbI CTOSIT ICHET U YIOPOKAIOT MOHTaX OJIOKA.

Cucremsl OXITaXACHUA OJIOKOB ITUTAHMS

[Toutu Bce OJIOKM MUTaHUSI OCHAIIAIOTCS BEHTUIISTOPOM JJIsl AKTUBHOTO OXJIQXKICHUS
KOMITOHEHTOB BHYTpHU Kopnyca. KpoMe 3Toro, BEHTHIISITOP Takke BhIOPAChIBAET
NOAOTPETHIN BO3IyX BHYTPH KOPITYyCa KOMIIBIOTEPA HAPYKY B OKPYKAIOIILYIO CPENY.
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BOapIIMHCTBO COBPEMEHHBIX HCTOYHUKOB MUTAaHUS UMEIOT BEHTUIISITOP pa3Mepa
120MM, pacnionoXkeHHbI Ha HUJKHEN CTEHKe KoXKyxa. Bee yale BcrpevaroTces
MOJIENH ¢ BeHTUIATOpoM 135 mnm naxxe 140 mm, Gi1arogapst 4eMmy MOKHO JOOUTHCS
CHIDKEHUS YPOBHS IlIyMa IPU COXPaHEHUHU 3PPEKTUBHOCTH oxJiaxaeHus. OnHako B
cTapiux MoIHbIX (0oaee yuem 700 BT) Moaensx, Kak ¥ paHbllIe, IPUMEHSIETCS
BEHTWIATOP TUIopazMepa 80x80MM B 3aiHel TOpLEBOM cTeHKe. BO3MOXXHO Takxke
BapUALIMU C UCIIOJIb30BAHUEM PA3HOTO PACIIOIOKEHNS BEHTHIIATOPA, WU
IPUMEHEHUEM HECKOJIBKUX BEHTHIIATOPOB. [louTH Bce 610KkM OCHAILIEHBI CXEMOMN
JUHAMHMUYECKOTO YIIPaBJI€HUsI 000pOTaMU BEHTHITOPOB, B 3aBUCUMOCTHU OT
temneparypsl BHyTpu bII (4aie Bcero TemnepaTtypsl paauaropa ¢ I10AaMU
crabunuzartopa). HekoTopsie Nporu3BOIUTENN PACCUUTHIBAIOT U YKA3bIBAIOT
MOIIHOCTH OJI0Ka MUTaHUS MpU CHIDKEHHOM Temmiepatype 25°C, unu gaxe 15°C, u
HOTBITKA HATPY3UTh YKAa3aHHON MOILIHOCTBIO MTOI00HBIN MPUOOP NP MOBIIMIEHHOM
TEMIEPAType OKPYKAIOIIEH Cpelibl MOXKET MIPUBECTH K HEMIPUATHOMY (QUHAITY U
HOpPYM KOMIUIEKTYIOIIMX U caMOro OJI0Ka MUTaHusl. DTO UMEHHO TOT Cilydail, koraa
MIpUMEYaHHE IECTHIM IIYHKTOM CHH3Y UMEET 3HAUCHHE.

CTGHI[ AJIs1 TCCTUPOBAHUA

J71st TPOBEPKU COOTBETCTBYET JIM JIFOO0M AK3EeMIUISIp 0JI0Ka MUTAHUS PEKIAMHBIM
3asIBJICHUSIM MTPOU3BOAUTENISA, CIIEHUATIBHO JIJIs1 0030pOB ObLI CIIPOEKTUPOBAH U
M3TOTOBJICH UCTIBITATENbHBINA cTeH 1. UTOroBbIN pubOp, CPaBHSIBIIUCH 110 CTOUMOCTH
C TOMIOBBIMU ITPOLIECCOPAMH, B KAKON-TO MEPE SIBISAECTCS MUKPOKOMIIBIOTEPOM,
CIIOCOOHBIM B @BTOMATHYECKOM PEKUME MTPOBOIUTH U3MEPEHUSI BCEX KaHAJIOB
HaMpsOKEHUS, OTCIICKUBATD JEHCTBYIOIIUE HA JTUHUSX TOKU U TIPOBOJIUTH
BCECTOPOHHUE TECTHI Y3710B bII. OCHOBHBIE BO3MOKHOCTH CTEHAA TAKOBBI:

" BriroueHue\oTKIII0ueHNE 0JI0Ka MUTaHUs, 3aMep JJIUTEIIbHOCTH BKIIFOUCHUS \OTKITFOUEHUS
OJI0Ka

" HempepbIBHBINT MOHUTOPUHT HAMPSHKEHUN HA BCEX KaHallaX 0JI0Ka MUTaHUs

" HenpepbIBHBINT MOHHUTOPUHT TOKOB Ha BCEX CHJIOBBIX KaHajaxX OJoKa MUTaHUS
(kpome -12B)

" HenpepbIBHOE CleXKEHUE 3a TEMIIEpAaTypaMu BHYTPHU CTE€H/Ia U Ha BbixoAe u3 bIT "
Bo03MOXHOCTh OAKITIOUEHUS ocuuiuiorpada, s 3aMepa nyJIbCaluii U CIeKeHUs
3a IIyMOM

" OTcneKuBaHUE U 3alllUTa OT MOBPEKICHUIN NP aBaPUNUHBIX CUTyalusx "

B03MO0OXHOCTB CHATHSA KPOCC-HATPY30UHBIX XapaKTEPUCTHUK U OLIEHKA MO KAXKIOMY
OCHOBHBIX HAIPSKCHUMU.

" [IpubnmxeHHbIe K peaibHbIM yclioBUsSM ucmoiab3oBanus bII B ITIK npodunu
TECTUPOBAHUS
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" 'nOku1e BO3MOKHOCTH PACILIMPEHUS U MOAJIEPKKA JOTIOTHUTEIBHBIX MOTYJIEH
" Moaynp U3MEpEHHsI XapaKTEPUCTUK AIEKTPOCETH (CETEBOE IEPEMEHHOE
HanpsKEHUE, 4acToTa U TOK)

" Untepdetic ans cBsa3u u ynpasieHus k komnbiotepy USB 2.0
" I[Togneprxka oneparmonHbix cucteM Windows 2000/2003/Vista, Bkintouas 64-0UT BepCHH.
" ABTOHOMHO€ CETe€BO€ MUTaHue OT AekTpoceTn 220B 501

" [lepeHOCUMOCTD 1 HEOOJIBIITNE TA0APUTHI YCTPONCTBA.

Crtenn uMeeT 8 KaHaJIOB HArpy3KHU, MOJHOCTHIO YIIPABIISIEMbIE, U CITIOCOOHBI
noTpedssaTh Tok Oosiee 30 amnep. Tak kak Harpy3ka CTeH/1a MOCTPOEHA C
UCIIOJIb30BaHUEM MOILHBIX TOJIEBBIX TPAH3UCTOPOB, TOYHOCTh U BO3MOKHOCTH
YCTaHOBKH TOKa MOTPEOJIEHUS JIETKO BApbUPOBATh B LIMPOKKUX npenenax. [llar
3a1aHUs TOKA Ha BCeX KaHaax - SOMA, HO IpU TeCTax B PyYHOM PEKUME
UCIIOJIB3YIOTCS 00Jiee OONbIINE IIark. 6 KaHAJIOB MOAKIIOYEHBI K Pa3IMYHbIM
pazpeMaM c HarpspkeHueM +12B, 1 kanan cozaer Harpy3Ky Ha +5B, u eme oquH -
Ha +3.3B. Taxxe umeercs HeynpaBisieMblid kKaHai +5Vstb co3maronuii Harpy3Ky
1.5A, HEM3MEHHYIO BO BpEMsI BCEX TECTOB, M KaHaJ JUIs co31anus Harpy3ku 0.3A Ha
muHuM -12B. CyMMapHO UCIIBITATENbHBIN CTEH/I TO3BOJISIET TECTUPOBATH OJIOKU
NUTaHus ¢ MOITHOCTHIO 110 1700BT, pu Temmnepatype OKpy»Karolen Cpeabl HE BhIIIE
+25°C. OnHa TOJIBKO MOIIHOCTH MOTpebIIseMasi BEHTUISTOPAMHU JOCTUTAET
BennunHbl SOBT no kanany +12B, mosTomMy cTeH mUTaeTcsi OT COOCTBEHHOTO
aBTOHOMHOTO 0JIOKa MUTaHUSI.

JlaGoparopHas padora Nel6

Tema: 3HaKOMCTBO ¢ Ha3BaHUSAMHU, IIPEIHA3HAYCHUEM U XapaKTEPUCTUKAMHU
MaTepuHCKUX Tuiat. OObsiICHEHNE HAa3BaHUM, peIHa3HaueHus U xapakTtepuctuk L{I1.
3HAKOMCTBO C Ha3BaHUSIMH, IPETHA3HAYEHUEM U XaPAKTEPUCTUKAMU CUCTEM
OXJIAXKICHUSI

Henb: 3HAKOMCTBO C Ha3BaHUSAMM, IPEAHA3HAYEHUEM U XaPAKTEPUCTUKAMU
MAaTEpUHCKHUX IJ1aT. BBIACHUTH X HA3HAYEHUE U B3aUMOCBSI3b.

KpaTkue TeopeTuyeckue cBeIeHHUs

['maBHOE Ha3HAUYeHUE OJIOKOB MUTAHUS — MPEOOPA30BAHKE DIICKTPUIECKON SHEPIHUH,
MOCTYNAIOIIEH U3 CETU MEPEMEHHOTO TOKA, B SHEPTHUI0, PUTOAHYIO JJIsl TUTAHUS
y3J7I0B KOMITbIOTEpa. biiok muTanus mpeoOpa3yeT CeTeBOe MePEMEHHOE HANPsHKCHHE
220 B, 50 I'y (120 B, 60 I'n) B mocTosinHble Hanpsbkenus +3,3, +5 u +12 B. Kak
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MIPaBUJIO, /TS MUTAHMS UGPPOBBIX CXeM (CHCTEMHOM TUTATHI, TUIAT aJanTepOB U
JIMCKOBBIX HAKOMHTENEH) UCTIOJIb3yeTcs Hanpsbkenue +3,3 unu +5 B, a ans
JBUTaTeNIel (JMCKOBOJIOB U Pa3IMUHBIX BEHTWISATOPOB) — +12 B. Kommnbiotep
paboTaeTr HAJEKHO TOJIBKO B TOM CJIy4ae, €Clid 3HAUCHUsI HAMPSHKEHUS B 9TUX IEMIX
HE BBIXOJSAT 32 YCTAHOBJICHHBIC MPE/IETbI.

THunu4YHBIN 010K TUTAHUS BLIpa6aTI)IBaeT HC TOJIBKO ITOJIOKUTCIIbHBIC HAIIPAKCHUA

+5 u +12 B, HO u otpunarensHsbie -5 1 -12 B. OnHako 715 NTUTaHUS BCEX KOMIOHEHTOB
CUCTEMBI (JIEKTPOHHBIX CXEM U JIBUTaTeliei) noctatoudo +5 u +12 B. Tloatomy B
OOJIBIIMHCTBE COBPEMEHHBIX KOMIIBIOTEPOB OTPULIATENIbHbIE HAIIPSHKEHUS HE
UCIIOJIB3YFOTCSI.

Hanpsoxenue +12 B npenHa3Ha4eHO B OCHOBHOM JUISl IUTAHUS IBUTATEIEH
JMCKOBBIX HaKonuTesnen. ICTOUHUK MUTaHUs 1O 3TOM 1ENH JT0KEH 00ecreunBaTh
00JIBIION BBIXOJTHOM TOK, OCOOCHHO B KOMITBIOTEPAX ¢ MHOKECTBOM OTCEKOB JIJISI
nuckoBooB. Hanpsokenue 12 B mogaercs Takke Ha BEHTHIISITOPBI, KOTOPBIE, KakK
paBuUiIo, paboTar0T MOCTOSIHHO. OOBIUHO JIBUTATeNlb BEHTUIISITOPA MOTPEOIISIET OT
100 no 250 MA, HO B HOBBIX KOMITbIOTEpaX 3TO 3HaUeHue Huxke 100 MA. B
OO0JIBIIMHCTBE KOMIIBIOTEPOB BEHTUIIATOPHI pabOTal0T OT UcTOUHKKA +12 B, HO B
MOPTATUBHBIX MOJIETISAX JISl HUX MCMOJb3yeTcs Hanpsbkenue +5 B (wm naxe 3,3 B).
biiok nuTaHus HE TOJMBKO BhIpa0ATHIBAET HEOOXOAUMOE JIJI1 pabOThI Y3JI0B
KOMIIBIOTEPA HANPSKEHUE, HO ¥ IPUOCTAHABIMBAET (PYHKIIMOHUPOBAHUE CUCTEMBbI
710 TE€X TOp, MOKa BEJIMYHMHA 3TOT0 HAPSDKEHMS HE JIOCTUTHET 3HA4YCHMS,
J0CTATOYHOTO JIJIsl HOpMaJIbHOUM paboThl. THBIMU c10BaMu, OJIOK MUTAHUS HE
MO3BOJIUT KOMIBIOTEPY padOTaTh MpHU "HEIITAaTHOM" YPOBHE HANPSLKCHUS TUTAHUS.

B xaxxaom 6510ke mUTaHUS Nepe]l MOJyuYEeHUEM pa3pelieHHs] Ha 3aIlyCK CUCTEMBbI
BBITIOJTHICTCS] BHYTPEHHSS TPOBEPKA U TECTUPOBAHKE BBIXOAHOTO HATIPSKEHUSI.
[Tocne 3TOro Ha CUCTEMHYIO IUIATY NMOChIIAETCS cnenuanbHblid curnan Power Good
(nmutanue B HopMe). Eciu Tako# curHai He moCTyluI, KOMIbIOTEP paboTaTh HE
Oyzaer. HanpsbkeHne ceTh MOXKET 0Ka3aThCsl CIIMIIKOM BBICOKUM (MJIM HUZKUM) JUISI
HOPMAaJIbHOM paOOThI OJI0Ka MUTAHMS, K OH MOXKET Meperperbes. B mobdom cirydae
curHas Power Good ucue3HeT, yTo npuBeneT J1M00 K Mepe3amycKy, JM00 K MOJTHOMY
OTKJIFOUEHUIO CUCTEMBI. ECTTH KOMIBIOTEP HE TIOaeT MPU3HAKOB KU3HU TPU
BKJIFOUEHUH, HO BEHTHJISATOPHI U IBUTATETIN HAKOMIUTEJEH paboTaroT, TO, BO3MOXHO,
orcytctByeT curiai Power Good. Takoii crioco6 3amuThl ObLT IPEAyCMOTPEH,
UCXOS U3 TEX COOOpaKeHMI, YTO MPHU NEperpy3Ke Uiu neperpese 0J10Ka TUTaHUS
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€TI0 BbIXO/JIHBIC HAITPSPKCHHUA MOTYT BBIATHU 32 AOITYCTUMBIC ITPCACIIbI U pa6OTaTb Ha
TaKOM KOMIIBIOTEPEC 6y,Z[CT HCBO3MOXXHO.

Ta6nuna 1.1. Crangaptasie 610ku nutanus cuctem ATX u BTX

Pa3mepnI 0J10Ka,

bine Pazmep
dDopm-paxkrTop
BEHTUJISITOPA,
MM
ATX 150x86 x 146 80, 90 nmm 120

SFX (40 mm profile) | 100 x 50 x 125 40

SFX (60 mm profile) | 100 x 63,5125 60

100 x 63,5+17,1 x
SFX (top mount fan) 125 80

125 x 63,5+17,1 x
SFX (reduced depth) | 80
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SFX (PS3) 150x 86 x 101,4 |80

TFX 65x 85x 175 80
CFX 150 x 86 x 95 80
LFX 62 x 72 x210 70

2. komnakTHEIX BTX-koprmycax ucnonb3yercss HoBasi KOHCTPYKITUS Kopiryca 0Jioka
NMUTaHMS, OTIWYAIOINIasiCs HenpuBbIUHON I'-00pasHoit gopmoii kopiyca (puc. 1).
ITpu cOopke crucTeMbl BBICTYIT KOpITyca OJIOKa MUTaHUS HaBHUCAET HAJ CUCTEMHOMN
mjaaTtod (B 3TOM MeECTE€ Ha HEH pacmloJIOKEHBbl TOJBKO MOPTHI BBOAABBIBOAA U
MOJIYJIA MaMSITH, TO3TOMY MPoOJIeM ¢ BBICOTOM KOMIIOHEHTOB HE BO3HHUKAET), UTO
MO3BOJISIET TOOUTHCSI HEMHOT'O MEHBIITUX Pa3MepPOB CUCTEMBI
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Pucynok 1. I'-06pa3nbiit 610k nutanus FSP275-50BWN

HosgeiimuM ctanaapToM GJI0KOB IMTAHUS HA pbIHKE KoMIbIoTepOB cTan ATX Bepcun 2.01
(puc. 2), KOTOPBIil Onpeea HOBYIO KOHCTPYKIIMIO KaK CUCTEMHOM IUIaT, Tak U OJI0Ka

IINTaHUs.
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KontaxTt pazvema nuranus ATX

Puc. 2. biiok nurtanus crangapra ATX

['maBHasi 0COOEHHOCTH COCTOUT B TOM, YTO BEHTUJISITOP TEMEPh PACIIOIO0KEH Ha
CTEHKE KopITyca 0JI0Ka MUTaHUsl, KOoTopas oOpallieHa BHyTpb KOMIIBIOTEPaA, U IOTOK
BO3/lyXa IMPOrOHSAETCS BJOJIb CHCTEMHOM IUIAThI, IOCTynas u3BHe. Takoe pemieHue B
KOPHE OTJIMYAETCS OT TPAAULUOHHOTO, KOT/1a BEHTWIATOP PacIoJiaracTcs Ha
TBUIBHOM CTEHKE Kopryca OJI0Ka MUTaHUs U BO3yX BblAyBaeTcs Hapyxy. [loTok
BO3/yxa B 0110ke ATX HampaBisieTcss HA KOMIIOHEHTHI TJ1aThl, KOTOPBIE BBIACISIOT
OoJblIe BCero Teria (Mporeccop, MOIYJIU MaMsITH U MJaThl pactupenus). [loatomy
ucye3aeT He0OXOIMMOCTh B HEHAJIS)KHBIX BEHTWIATOPAxX AJIs Ipoleccopa, B
HACTOSIIIEEe BPEMsI IOJTYYMBIINX CTOJb IMIUPOKOE PACIPOCTPAHEHHE.

Jpyrum npeumMyIiecTBOM 0OpaTHOTO HAMPABIICHUS BO3/IyXa SIBJISETCS YMEHBIIICHHUE
3arpsi3HCHHS] BHYTPEHHUX Y3JI0B KOMITbIOTEpa. B kopiyce co3naeTcst n30bITOUHOE
JABJICHUE, U BO3/IyX BBIXOJUT YEPE3 LI B KOPITYCE, B OTIIMYUE OT CUCTEM JIPYTOM
KOHCTPYKLMH. Tak, €Ciu Bbl MOJTHECETE TOPSILYIO0 CUTAPETy K JIUIIEBOW MaHEIN
JIMCKOBOJIA B OOBIYHOM CUCTEME, TO JbIM Oy/IET 3aTSATUBATHCS Yepe3 1Ielb B MTaHeTu
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JMCKOBOJIA M BpEeaUTh roioBkaM. B ATX-cucremax npiM OyeT OTTOHITHCS OT
YCTPOMCTBA, TOCKOJIBKY BHYTPB BO3JlyX ITONIAJAET TOJIBKO Y€pe3 OJHO BXOAHOE
OTBEPCTHUE HA THUILHOM CTOpOHE Oi10Ka nmuTaHus. B cucreme, paboraromeii B
YCIIOBUSIX MOBBIILIEHHON 3allbUIEHHOCTH, HA BO3AYX03a00pHUKE MOKHO YCTAaHOBUTH
(GUIBTP, KOTOPBII MPEAOTBPATHUT MOMAIaHUE B CUCTEMY YaCTHUI] MBLIH.

Konctpykiusa ATX (puc. 3) mo3BoJsieT peIIuTh ABE Cepbe3HbIe MPOOIEMBI,
BO3HHUKAIOIIUE TIPU UX UCIOJIH30BaHUHU. KaXK/IbIi U3 TPAIUIIMOHHBIX OJIOKOB MTUTAHUS
MEePCOHATILHBIX KOMITBIOTEPOB, IpuMeHstonuxcsi B PC, nuMmeeT 1Ba pazbema, KOTOpPbIE
BCTaBJISIIOTCSL B CUCTEMHYIO IJ1aTy. Eclin nepenyTarh pa3beMbl, TO CCOPUT CUCTEMHAS
maTta! boIbIIMHCTBO MPOU3BOAUTENCH KaYeCTBEHHBIX CUCTEM BBIITYCKAIOT Pa3beMbl
CHCTEMHOM IUIaTHl ¥ OJIOKA MMTAaHHUA C KJIFOYaMU, 4TOOBI MX HEIb3s OBLIO
MepenyTaTh, HO IMMOYTH BCE JACHIECBBIE CUCTEMBI HE UMEIOT KJIIOUYE€H HU Ha CUCTEMHOM
IiaTe, HA B OJIOKE ITMTaHUS.

UtoObI IpeAOTBPATUTh HEMIPABIIIBHOE MOJIKIFOYEHNE Pa3beMOB 0JIOKa ITUTAHUS, B
Mojziesin ATX npenycMOTpeH HOBBINM pa3beM MUTAHUS Il CHCTEMHOM miaTel. OH
coaepkut 20 KOHTAKTOB U SBJISIETCS OIMHOYHBIM Pa3beMOM C KIFO4OM. Ero
HEBO3MOYKHO MOJKJIIOUYUTH HEMTPABUIIBHO, IIOCKOJIBKY BMECTO JBYX Pa3beMOB
HCIIOJIb3YEeTCsl OJIMH. B HOBOM pazbeMe npeaycMoTpeHa 1ienb nutanus Ha 3,3 B, uto
IIO3BOJIAET OTKA3aThCs OT MpeoOpa3oBaTeIsl HANIPSHKEHUS Ha CUCTEMHOM TIJ1aTe, KOTOPBIH
MCTIONB3YEeTCs JJIsl polieccopa U APYrux MUKpocxeM, moTpedistonux 3,3 B.
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Puc. 3. Buemnuii Bug 61oxa nutanus popm-paxtopa ATX/NLX

Jlns manpsbxkenus 3,3 B 610k ATX oGecrieurBaeT Apyroil HaOOp ynpaBiIsSOIMIMX
CUTHAJIOB, OTJIMYAIOIIUNCSA OT OOBIYHBIX CUTHAJIOB JJISl CTAHJAPTHBIX OJIOKOB. DTO
curnaisl Power On u 5v_Standby (5VSB). IlepBblit U3 HUX — 3TO CUTHAJI CUCTEMHOM
IJIAThI, KOTOPBIA MOXKET UCIIOIb30BaThCA TAKUMH ONEPALMOHHBIMU CUCTEMAaMM, KaK
Windows 9x u BblIIie (OHM TOAACPKUBAIOT BO3MOKHOCTH BBIKJIFOUEHUS U 3aITyCKa
CUCTEMBI IPOTPAMMHBIM ITyTEM). DTO TAK)KE MO3BOJISET IPUMEHSTH JJIs1 BKIIFOUEHUS
KOMIIbIOTEpa Ki1aBuatypy. Curnan Sv_Standby Bcerna akTUBEH U IOJAET HA
CUCTEMHYIO IJIaTy MUTAaHWE ONPAHUYEHHON MOIIIHOCTH, J1a)K€ €CIIU KOMIIBIOTED
BBIKJIFOYEH. []apaMeTphl onMCaHHBIX CBOMCTB ONPEAENSIOTCS C HOMOILBIO
IporpaMmsl yCcTaHOBKHU napameTpos BIOS.

Hpyras npo6yiema, pemeHHasi B KoHCTpykiuu ATX, cBsizaHa ¢ cuctemMoi
OXJIaXJIeHUA. BO BCEX COBPEMEHHBIX MPOLECCOPAX YCTAHABIMBACTCS AKTUBHBIN
TEIJIOOTBO/I, KOTOPBIH IPEACTaBIsCT COO0M MaJIeHbKUI BEHTHIIATOP, "HAJACThIN" Ha
poLeccop i ero oxynaxzaeHus. B cucremax moaenu ATX miist AONOJIHUTETBHOTO
OXJIQXKJICHHUS MPOIIeccopa UCIIOIb3YETCs 3aCTIOHKA PSAJIOM ¢ OJIOKOM MTUTaHUS,
KOTOpAsi HAMPABJISET BO3AYIIHBIA MOTOK OT BEHTUJIATOPA K MIPOLECCOPY.

bnok nutanua mogenu ATX GepeT Bo3AyX U3BHE U CO3JIA€T B KOPIYCe U30BITOUHOE
JABJICHHE, TOTAA KaK B KOpITycax APYrMX CUCTEM JaBJICHHE NOHWKEHO. HanpaBnenue
BO3/YLIHOTO [TOTOKA B 00PaTHYIO CTOPOHY MO3BOJIUJIO 3HAYUTENBHO YIYUIIUTh
OXJIAXKJEHHUE IPOoLeccopa U APYIUX KOMIIOHEHTOB CUCTEMBI.
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IIpuHmmMn padoTsbl 1 OCHOBHBIE Y3JIbI

Bxoanon ¢punurp. Wuseprop cetesoro Hanpaxenus. [pecbpaiyer ero
B Hem crnaxveainT- wacrory (50 ) 0 ABCATKOB KMNOrepL, YTO No3BonNsAeT

UHOCTD € NPeobPasyiwlero TPaHc-
abapuTtax nocnegHero

CA NynbCauum n NOMexn nonyuars HONbLYIO A
HaNPAXEHWA CeTH QOPM3TOPR3a NP Manbix

4l

Kourponnep yn-

pasnenua obopo-
TamMu BEHTUNATOPOB,
YaCTo MOMTUPYETCA Ha
HeboNbLINX ROYEPHUX
nNarax

<
.

i

-

m

60caoaaon cuno-
BOW agpoccent
rpynnosoit crabunu-
3auUnn HanpRxeHn

Mnara c cunosbiMKn
pasbvemamu 104
OTK/MHOMEHNA HENCNONL
308aHHBIX NPOBOAOS. B
npeacragnedHon moge-
nu BN otcyTcTayer,
NPOBOAA BNAasAHN 8

nnary

Ha mowHom pagu- WMnynbcHbiin TpaKc- Tpaucdopmarop Cxema KOHTpONA 3a

arope yciaHogne- dopmarop npecbipazo- €O CNeunanbHbIM HanpaXxeHweMm v noT-
Hbl OBICTPBIE BRNPAMU- 8hiBAeT BHCOKOBONBTHOR Ha KOHTPOANEPOM, KOTO pebnaembimM TOKOM, Bk
TenbHbie AnogHbe npaxeHne OT NHeepTopa B Pbin CO3/1aeT AexypHoe NONHEHHAA Ha UHTEeTrPanb-
\'K’)(')[TKV» HW3KOBONbTHOE HanNpAXeHue HOWM MUKPOCXeme

[Tpu BKIIFOUEHUM CETEBOE TIEPEMEHHOE HAMPsDKEHUE MoIaeTcs Ha BXoaHou pubtp [1],
B KOTOPOM CIJIQXKUBAKOTCS U MOJABIISIOTCS MyJIbCALIUA U TIOMEXH.
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Jlanee HanpshKEeHUE NONaIaeT Ha MHBEPTOP CETEBOro HampsbkeHus [2]. B cetn
IIPOXOJIMT MIEPEMEHHBIN TOK, KOTOPBIA MEHsET noteHuuai 50 pa3 B CEKyHay.

NmnynbcHbii TpanchopmaTop [3] mpeoOpa3oBhIBAET BEICOKOBOJIBTHOE HAMPSIKEHUE
OT UHBEPTOpPA B HU3KOBOJIBTHOE.

PsiioM ¢ OCHOBHBIM TpaHC(HOPMATOPOM OOBIYHO UMEIOTCSI OJIUH WUJIU JIBA MEHBIIHX,
KOTOPBIE CITYXaT JIJIA CO3JaHUs JEKYPHOTO HANIPSKEHUS, PUCYTCTBYIOIIETO BHYTPH
0JIOKa MUTaHUS U Ha MaTePUHCKOM TuTaTe Bceraa, koraa k bII monkirodena cereBas
BIIIKA [4 ].

[ToHnkeHHOE HAMPsHKEHUE MOCTYNAET Ha ObICTPHIC BRIMPSIMUTEIbHBIE JUOIHBIC
cOOpKH, YCTAaHOBJICHHBIE HA MOIITHOM paauarope [S].

OCHOBHOI CHIJIOBOM JIpoccenb [6] CrIaKUBaET TONBKO PA3HUILY MEXIY
HanpsbkeHusiMu +12 u +5 B. KpoMe cuiioBbIx y3710B B 0JI0KE €CTh JIOMOJHUTEIbHbBIE
— CUTHAJIbHBIE.

DTO ¥ KOHTPOJUIEP PETYIUPOBKH 0OOPOTOB BEHTHIISITOPOB, YaCTO MOHTUPYEMBII Ha
HEOOJBIITNX TIOYEPHUX TUIaTax [7], u cxeMa KOHTPOJIS 32 HAMPSHKEHUEM U
MOTPeOJISIEMBIM TOKOM, BBITIOJTHEHHASI HA HHTErPpaJIbHOW MUKpocxeme [9].

Ona xe yrnpapisieT pabOTOW CUCTEMBI 3aLUThI OT KOPOTKHUX 3aMbIKaHU, eperpy3Ku
10 MOIIIHOCTH, NIEPEHAIPSHKEHUS UM, HA000POT, CIUIIKOM HU3KOTO HaNPSKEHUS.

Mmnorue BII mpenocTaBiisitoT BO3MOKHOCTh OTKJIFOYATh HEUCTIOIB3YEMBIE PA3bEMBI,
IUT 3TOTO HA BHYTPEHHEW TOPIEBOM CTEHKE MOHTUPYETCS IJ1aTa C CUIIOBBIMU
pazbemamu [8].

KoHTpoJibHBIE BONIPOCHI:
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1) Kakue npyuHIMIIUATIBHO HOBbIE KOHCTPYKTUBHbBIE U3MEHEHUS TTOSIBUIINCH B
cranaapte BTX?

YeM oTnmaaroTest Motynu TeruioBoro 6amanca BTX cuctem nepBoro

u BTOpOIO TUIA?

JlaGoparopHasi pabora Nel7

Tema: 3HakOMCTBO ¢ Ha3BaHUAMU, IPEIHa3HAYCHUEM U Xapakrtepuctukamu [13Y u
O3YV. 3HaKkOMCTBO C HaA3BaHUSIMH, IPETHA3HAYEHNEM U XapAKTEPUCTUKAMU aJalTEPHBIX
maT. 3HAKOMCTBO C Ha3BaHUSIMU, IPEIHA3HAUCHUEM U XapaKTePUCTUKAMHU
3aIIOMHMHAIOIINX YCTPONCTB

3HAKOMCTBO C Ha3BaHUSMH, MPETHA3HAUYCHUEM 1 XapaKTEePUCTUKAMHU BHYTPECHHHIX
Kaoesen

Henb: 3HAKOMCTBO C Ha3BaHUSAMM, IPEAHA3HAYECHUEM U XAPAKTEPUCTUKAMU
BHYTpEHHMX KalOenel. BbIICHUTh X Ha3HAYEHUE U B3aUMOCBS3b.

TexHo10rus BBHINOJHEHHUS PA0OTHI

Yo0eaurech B TOM, UTO KOMIIbIOTEPHAsI cUCTeMa 00ecToYeHa (Mpu He0OXOIUMOCTH,
OTKJIFOUUTE CUCTEMY OT CETH).

YcraHoBuTe XapakTep NOAKJIIYEHUS MATEPHUHCKOM IJIATHI K

010Ky nuTanus. /[ maTepuHckux iat B popm-paktope AT noakiroueHne MUTaHUS
BBITIOJIHACTCS IByMs pazbeMamu. OOpaTuTe BHUMaHNE Ha PACTIOIOKEHUE
MIPOBOJTHUKOB YEPHOTO IBETA — OHO BAXKHO JJIsl TPABUJILHOW CTHIKOBKH Pa3bheMOB.

N3yuuTe niBeToBble 0003HAYEHUS Pa3BOAKU pazbeMoB nutanus AT u ATX no
[Tpunoxxenuto 1 B KOHIIE METOAUYECKUX YKa3aHUM K jJabopaTopHOM padoTe

Omnpenenanre ¥ 3aNMIINTE TAKHE XaPAKTEPUCTUKHU 0J10KA MUTAHUS, KAK:

Mooenw: nanpumep «bnox numanuss ATX 1000W OCZ Z1000M-UN2
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6.

7.

ATX — ctaHmapt pazbeMa NUTAHUSI MATEPUHCKOM TIATHI, ABJISIOIIUNCS

OCHOBHBIM JIsI HACTOIBHBIX [TK
1000W — MoIIHOCTH OJI0KA ITUTAHMS
OCZ — pupma nipousBoutenb bIT

Z1000M-UN — mozenb 010Ka MUTaHUA

¢ BHuMmarteabHO npoanaﬁTe HHCTPYKIHUIO H H3BJICKUTC 0JIOK MUTAHUA:

brok nmuTaHus Bceraa pacmosioKeH Ha 3alHeH YacTH KOpITyca, BBEpXy, B yriay. Ha
KapTuHKE - udpa 1.

BII umeercst 0OCHOBHOM NPOBOJI, KOTOPBIN MOJIKIFOYAETCSA K pa3beMy Ha CUCTEMHOM IUIATe.

He 3a0ynbpTe OTCOCIMHUTH TaHHBIN pa3beM
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VY 0cHOBHOTO Ka0elsd ecTh 3alICJIKa, KOTOpas MMO3BOJIACT

H3BJICKATDb U IOAKJIIOYATh €TI0 U3 pa3beMma.

biiok nuTaHus M0JKEH KPenuThes Ha YeThipe 00Ta ¢ HapykHOU yacTu. K Hemy
MOJIKJIIOYAETCS MUTaHUE U3 CETEBOTO Kalesi, a OH B CBOIO O4epeib, CHaOXKaeT
AIIEKTPUYECTBOM BCE, YTO MOAKIIOUEHO K MATEPUHCKOM miate. 3Bieuenue u
YCTaHOBKY OJIOKA MATAaHUS MMPOU3BOAUTE BHUMATEIHHO, CTAPANTECh HE KACAThCS
KyJiepa mporeccopa.

OTkpyTuTE OONTHI KPETIJICHHSI U U3BJIEKUTE OJIOK
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OTkpyTHuTe 60JTHI M CHUMHUTE BEPXHIOK KPBHIIIKY 0JI0KA MUTAHUS U
BBIIIOJIHUTE CXeMaTHYHBIHA YepTe:k ¢ 0003HaYEHNEM OCHOBHBIX JIEMEHTOB 0JIOKa
NUTaHWs Ha OCHOBE IpUMepa, pa300paHHOI0 B TEOPETUUECKOM YacTH.

16. Colepure ¥ ycTaHOBHTE 0JIOK IUTAHUSA B KOPILYC
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Ipunoxenne 1

PazBoaka pazbeMoB nutanus AT u ATX

AT
| P8

| omowmoy |

-’ Power Good, +5 VDC when all voltages has stabilized.

Bl 5 voC (o)
| 3 |+12VDC
N 2w
’ Ground
o

| »

| oswnon
’ Ground

-’ Ground

| 3 |-5vDC

BN 5 oc

Bl 5 voc

Bl 5o

Cocrasn IICPCOHAJIIBHOI'O KOMIIBIOTCPA.

ATX

] owownoy

I +33vDC
BN +33vDC
-‘ Ground
Bl 5 voc
‘ Ground
Il 5 oc
-‘ Ground

B power Ok (+5V & +3 3V is ok)
Bl +5 VD C Standby Voltage (mex 10ma)

-’ Power Supply On (active low)
’ Ground
R cod
‘ Ground

| 18 |-5¥DC
N 5 voc
il +5 VDC

[TepcoHanbHBIN KOMIIBIOTEP COCTOUT U3 TPEX OCHOBHBIX YACTEM:

l.

CucTtemMHBIN OJIOK - BKJIIOYAET B c€0s yCTPONCTBA, MPeAHa3HAUCHHBIE /I 00pabOTKU

uHbOpMaLUu.

KnaBuatypa — ycTpoiicTBO A5l BBOAA HH(OPMALIUK B KOMIIBIOTED.

. MoHHTOp — YCTPONCTBO /151 BBIBOAA UH(DOPMALIHH.

OcTanbHble YCTPONUCTBA, KOTOPHIE MOTYT OBITh OJKJIIOYEHBI K CHCTEMHOMY OJIOKY,

Ha3bIBAaIOT AOIIOJIHHUTCIBHBIMHA HJIN YCTpOﬁCTBaMH BBOJa — BBIBOJA.
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CucreMHbIi 0J10K.
Cpenu yCcTpOMCTB, KOTOPBIE OH B CE0S BKITFOUAET MOYKHO BBIJICIIUTD:

1. Muxponpoyeccop - 310 HeOOIbILIAsE DTEKTPOHHAS CXeMa, KOTOpas MpelHa3HauYeHa
U1t 00paboTKK MH(OPMALIMY U YIIpaBJIeHHEM KoMIbIoTepa. Mukpormpoieccop
YMEET MPOU3BOJIUTH COTHU PA3IMUHBIX onepanuii. OCHOBHAs €ro XapakTepUCTUKA —
TaKTOBAasl 4aCTOTA, TO €CTh KOJIMYECTBO ONEPALIHA, KOTOPOH MOKET BBIITOJHHUTH
MHUKPOIIPOLIECCOP 32 OAHY CEKyHAY. Jpyroi xapakTepucTUKON MUKpPOIIpoLeccopa
ABJISIETCSA MOJIEIb UJIU TUIT MUKpoIpoLeccopa. Haille BCEro BCTpEUarTCss MOJAETN
nsrorosiieHHbie pupmoit INTEL. B Tex ciydasx, Koraa Ha KOMITbIOTEPE TPUXOIUTCS
BBIIIOJIHATh MHOI'O MATEMATHYE€CKUX BBIYMCIICHHI, K OCHOBHOMY MHKPOIIPOLIECCOPY
N00aBIIAIOT MaTEMaTUUYECKUI conpoureccop. OH TOMOraeT OCHOBHOMY
MUKPOIIPOLIECCOPY BBIIOJIHATh MATEMATUYECKUE ONEPALlMU HaJl BEIIECTBEHHBIMU
YUCIIAMH.

2. Ilnamol u MUKPOCXEMbBL 3ANOMUHATOUWUX ycmpozlcme — IpcaHa3sHa4YCHbI JJId
XPaHCHUA IIPOIrpaMM U JaHHBIX U ACIIATCA Ha HCCKOJIBKO BHUJIOB!

Onepamuenas namams (0O3Y) — IMeHHO 13 Hee MPOoIIeCCop U CompoIieccop OepyT
MpOrpaMMbl U UCXOJHBIC TaHHBIC JJI1 00paOOTKH, B HEE€ OHU 3aUCHIBAIOT MOJYYEHHBIE
pe3yabTaThl. ITO YCTPOUCTBO paboTaeT 04eHb OBICTPO. OIHAKO JTaHHbBIC, COAEPKAIIINECS B
HEM, COXPaHSIOTCS TOJBKO B TEYEHHE ceaHca padOThl KOMITbIOTEPA, IIPU BHIKIIOUCHUN
KOMITBIOTEPA COJAEPKMMOE OTIEPATUBHOMN MaMSITH CTUPACTCH.

Ilocmosnnas namams (II3Y) — npenHa3zHayeHa 1 XpaHeHUs HHPOpMAIUH, IPUCYTCTBHE
KOTOPOM MOCTOSTHHO HEOOXOMMO KOMITBIOTEPY.

KOOI namams — 310 yuacTok O3Y KOTOPBIN UCITONB3YETCA Il YCKOPEHHUSI OTIEPALAi B
namsti OBM.

Buewmnsaa navames (B3Y) — ucnonb3yercs sl ATUTENBHOTO XpaHeHUs1 HH(GOpMaIuu. ITo
nUcKoBOIbl. OHU OBIBAIOT )KECTKHUE U THOKUE.

3. Kecmxuu ouck unu euniecmep — yCTPOUCTBO, IPEAHA3HAYEHHOE JIJIS1 IOCTOSTHHOTO
xpanenus uHpopmanmu. [loap30Barens cam pemiaet, Kakyro HHGOPMAIHIO HYKHO
3aMmmcaTh Ha JKECTKHUH TUCK M OT HETO e 3aBHCHT, CKOJIbKO OHa OyACeT XpaHUThCS, T.
e. uH(dopMaIus XpaHUTCS 10 TE€X TOp, MOKa MOJIb30BaTeb CaM He YIauT. 4.
Jlucko6o0vl 11k THOKWX MarHUTHBIX JIMCKOB, UCIIOIB3YEMbIC JIJISl YTCHHS M 3aITUCH Ha
rUOKHE MarHUTHBIC TUCKU (MuCcKeThl). C MX IMMOMOIIBI0O MOYKHO XpaHUTh HH(POPMAITHIO

OTACJIBbHO OT KOMIIBIOTEpPA.
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Bce yctpoiicTBa, mpeqHa3HadeHHbIE 711 XpaHeHUsI UH(popMaluu, UMEIOT CBOIO €MKOCTb,
T.€. KOJIMYECTBO UHPOPMAIH, KOTOPYIO MOYKHO Ha HUX 3aIHCaTh.

MonwuTtop.

MonuTtop KoMIbIOTEpa NMpEeAHa3HAUEH AJIs1 BRIBOIA Ha SKpaH TEKCTOBOM M rpaduueckoi
uHbopMauu. MOHUTOPBI OBIBAIOT LIBETHBIMU U MOHOXPOMHBIMU. OHU MOTYT paboTaTh B
OJTHOM U3 JIBYX PEKUMOB: TEKCTOBOM WJIH IPaPUUECKOM.

TexcToBblil peskuM. B 3TOM pexume 3kpaH MOHUTOPA YCIOBHO pa30MBAETCs HA OT/IEIbHbBIE
YYaCTKH- 3HAKOMECTA, Yallle BCEro Ha 3KpaH BBIBOAUTCA 25 cTpok no 80 cuMBoJIOB. B
KQ)KJI0€ 3HAKOMECTO MOJKET OBITh BBIBEJICH OJIMH U3 256 3apaHee 3aJaHHbIX CUMBOJIOB. B
YHCIIO 3TUX CUMBOJIOB BXOJAT OOJBIINE U MaJIble TJATUHCKUE OYKBBI, IM(PbI, CHMBOJIBI, a
TaKKe TMceBAorpaduUecKue CUMBOJIbI, UCIIOJIb3YEMbIE I BBIBO/IA HA KPAH TaOIUL U
IyarpamMM, IOCTPOCHUA PaMOK BOKPYT y4aCTKOB 3KpaHa U T. .

['padprueckuii pexxuM. ITOT peKUM MOHUTOPA MPEAHA3HAYEH /JIs BBIBOJA HA 3KpaH
rpauKoB, pUCYHKOB. PazymeeTcs, B 3TOM peXUME MOKHO TaKKe€ BBIBOJAUTH U TEKCTOBYIO
MH(OPMAIMIO B BUJI€ PA3IMYHBIX HAAMKUCEH, MPUYEM 3TH HAJMUCH MOTYT UMETh
MPOU3BOJIBHBIN MIPUPT, pazmep OYKB.

JlononHuTENbHBIE YCTPOMCTBA.

[Toakirodast K KOMOBIOTEPY AT YCTPOUCTBA MOXKHO PACIIUPUTH PYHKIIMOHAIBHBIC
BO3MOKHOCTH KOMIIBIOTEPA, T.€. BBITIOJIHATD C €r0 MOMOIIBIO pa3IMuHbIe BUABI padboT. K aTum
YCTPOMCTBAM OTHOCSITCSL:

Mbiws — IT0 MAaHUIYATOP JU1s1 BBOAA MH(POPMALIUK B KOMIBIOTEP. MBIIIb IPEICTABIISAET
c000i1 HeOOJIBIIYI0 KOPOOOUKY C IBYMS HJIM TPeMs KJIaBUILIAMHU, JIETKO YMEILIAIOUIYIOCs B
nanoHu. HekoTopele npuKiIaHble IPOrpaMMbl pACCUUTAHBI TOJIBKO Ha padOTy C MBIIIbIO,
HO OOJIBIIIMHCTBO MPOTrpaMM, HCTIONb3YIOIIHUX MbIIIb, TOMYCKAIOT 3aMEHY MBIILIU
KOMaHJIaM{, BBOJUMBIMU C KJIaBUATYpPBI;

Ilpunmep (vnm neyaTaroiiee ycTpoiicTBO) MpeAHa3HAUECH JIJIsl BbIBOJIa HA Oymary
TEKCTOBOM U Tpaduyeckoil UH(PpOpMaIuu, HEKOTOPbIE MPUHTEPHI MOTYT BBIBOJUTH U
1[BeTHBIE N300pakeHus. CyIecTBYIOT: MaTpUYHBIC TPUHTEPHI (Hanboee
pacnpocTpaHeHbl); CTPYHHbBIE TPUHTEPHI (M300pakeHne POPMUPYETCS MUKPOKATUISIMU
CHIEIUATBHBIX YEPHUJI, BBITyBA€MbIX Ha OyMary ¢ mOMOIIBIO COTIEN); JTA3ePHbIE MPUHTEPHI
(oOecrmeunBalOT B HACTOSIIEE BPEMsT HAMTyUIllee Ka4eCTBO MEeUaTH);

Mooem - ycTpoicTBO njisi oOMeHa HH(pOpMaIuel ¢ APyruMu KOMIBIOTEpaMU Yepe3
TenedoHHYIO ceTh. [0 KOHCTPYKTUBHOMY MCTIOTHEHUIO MOJIEMbI OBIBAIOT BCTPOECHHBIMU U
BHEITHUMHU. MOJIEMBI OTIIMYAIOTCS PYT OT Jpyra MaKCUMAaJIbHON CKOPOCTHIO Tepeadn
JAHHBIX, & TAKXKE TeM, TIOJJICPKUBAIOT JIM OHHU CPEICTBA MCIIPaBIIeHUs OmUO0K. [t
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YCTOﬁqHBOﬁ pa6OTBI Ha OTCYCCTBCHHBIX TGJ'IC(I)OHHBIX JIMHUAX UMITIOPTHBIC MOJICMbI
JOJI’KHBI OBITH COOTBCTCTBYIOIINM o6pa30M aJalTUPOBAHEI;

Ckanep — yCTPOUCTBO JIJIsl CYNTHIBAHUS rpapuueckoil 1 TEKCTOBOM HH(opManuu B
KoMmmbioTep. CKaHepbl MOTYT BBOAUTH B KOMITbIOTEp pUCYHKU. C TOMOIIBIO
CHEHMAIFHOTO MPOTPAMMHOT0 00ECIIEYEHUS KOMITBIOTEP MOXKET Paclo3HaBaTh CUMBOJIBI
BO BBEJICHHOM Uepe3 CKaHEp KapTUHKE, 3TO T03BOJISIET OBICTPO BBOJIUTH HalleyaTaHHBIN
uBera. [Ipu cucreMaTnyeckoM KUCIOJIb30BAHUN HEOOXOAMM HACTOJIBHBIN CKaHep, XOTs OH
u 1opoxe. JlJig MoAroTOBKM BETHBIX U3JJaHUM TpeOyeTCsl, €CTECTBEHHO, IIBETHOW CKaHEp.
Ckanepsl ObIBAIOT HACTOJIbHBIE U PYYHbIE, YepHO-Oenble 1 1BeTHhIE. CKaHephI
OTJIMYAIOTCA APYT OT Ipyra pa3pelarieil ClocOOHOCThIO, KOJIMYECTBOM
BOCIPUHUMAIOIIUX [[BETOB WJIK OTTEHKOB CEPOTO.

IIpakTH4eckoe 3a1aHue:

1. O3HaKOMUTHCH C TGOpCTI/I‘IGCKOﬁ 9aCTbIO, 3aKOHCIICKTUPOBAThL OCHOBHBIC MOMCHTELI B
TCTpaau,

2. Paborath ¢ KJIJaBUaTypHBIMHU TPEHAKEPAMH 3-X BUOB.
3. OnpeznenuTs CBOK CPEIHIOK CKOPOCTh HAOOPA.
4. CpenaTb BBIOOp B MOJIB3Y KAKOTr0-1M00 U3 TPEHAXKEPOB, 0OOCHOBATH €TO.

5. OdopMUTb OTYET € MOAPOOHBIM OMUCAHUEM BalIUX JIEUCTBUM U CIEIaTh BBIBOJ O
poJieIaHHOM padoTe.

KoHTpoJibHBIE BONIPOCHI:

1. Ilepeuncnure komnonenTsl O9BM u ux pyHkumun?

2. Kakwue npuHTEpHI UCTIONB3YIOTCA Tipu padote ¢ [1K?
3. Onumute TPUHITUI padOThl MATPUYHOTO MMPUHTEPA.
4. Yem OTIMYAIOTCS CTPYWHBIE U JIA3EPHBIC IPUHTEPHI?

5. HazoBute nopsiaok BKIIFOYEHHS U BBIKIIOUECHUS KOMITBIOTEPA.
6. C moMonip0 Kakux yCTpoicTB MOKHO 3amuTuTh 11K 0T Kostlebanuii HanpsiKeHus B
AIEKTPUYECKOM ceTn?

7. Tlepeuncnute ¢pyHKIMHU KiIaBuiu Enter.
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8. Ilepeuncnure ¢pynxuu kinasumu Esc.

9. Uro Takoe nepekitoyatens? [IpuBenure npumepsl epekoyaTesie Ha KiiaBuaType
KOMIIBIOTEPA.

10.Kak nepexitounTh KjaBHaTypy Ha BBOJI MPOMUCHBIX OYKB?

JlabopaTopnasi padora Nel8

Tema: 3HaKOMCTBO ¢ Ha3BaHUSAMU, IIPETHA3HAYCHUEM M XapaKTePUCTUKAMHM ITOPTOB U
kabeneit. [locnenoBarensuriii, USB, FireWire [lapannensasiii, SCSI, cereBoit, PS/2,
ayJIuo, BUJICO.

Hean: M3ydenue ocoOeHHOCTEN pabOThI MapaJlIeIbHbBIX U MOCIEI0BATEIbHBIX TOPTOB

Teopernueckast 4acTh

[TopT (mepcoHaNbHOT0) KOMITbIOTEPA MIPEAHA3HAUECH I 0OMeHa HHpOopMaITuel MKy
YCTPOMCTBAMH, NOAKIIOUEHHBIMU K IIIMHE BHYTPU KOMITBIOTEPA U BHEITHUM YCTPOMCTBOM.
Jist cBsizu ¢ iepudepuiHBIME YCTPOMCTBAMU K IITMHE KOMIIBIOTEPA MOIKIIOYEHBI OJTHA
WJIM HECKOJIBKO MUKPOCXEM KOHTpOJUIEpa BBOAA-BbIBOAA. [lociienoBaTenbHbIi NOPT
crangapta RS-232-C. SBnsiercs cranaaptoM st coequHenust OBM ¢ paznuyHbIiMu
MOCJIEIOBATEIbHBIMY BHEIITHUMH YCTPOWCTBAMU. B onepalluOHHBIX CUCTEMaX KaKIOMY
nopty RS-232 npucBanBaercs nornueckoe uma COMI1-COMA4. [TapamienbHbIi TOPT
UCIIOJIb3YETCs 111 OTHOBPEMEHHOM nepenayn 8 6utoB nHpopmannu. B komnprorepax
ATOT MOPT UCTIOIB3YETCS TIIABHBIM 00pa30M JUTsl TIOJKIIFOUEHUS IPUHTEPA,
rpadornocTpouTesneit u npyrux ycrpoict. [lapamienbubie TOPTH 0003HAYAIOTCS
LPTILPT4. Untepdeiic USB (Universal Serial Bus) — yHuBepcaibHas nocieoBaTelIbHast
IIMHA NpU3BaHa 3aMEHUTH ycTapeBuue nocuegoatenbubiii (COM-nopT) u
napasuienbHbiil (LTP-nopt) noptel. [llnna USB gomyckaeT moAakIt0ueHUE HOBBIX
YCTpOMCTB 0Oe3 BhIKIIIOUeHHs KommbioTepa. [1luna cama onpenensieT, 4To IMEHHO
MOJKTIOYIIIA K KOMIIBIOTEPY, KaKO# ApaiiBep U pecypchl MOHAA005ATCS yCTPONUCTBY, MOCTE
Yero BhLIEIAET uX 0e3 BMerarenbcTBa noiap3osarend. lllnaa USB mmo3sosster
noakounTh 10 127 yerpoiicts. IEEE 1394 (Institute of Electrical and Electronic

Engineers 1394 — ctanaapt MHCTUTYTa HHKEHEPOB MO SJEKTPOTEXHUKE U IJEKTPOHUKY
1394) - nocnegoBaTenbHbIN HHTEpGEIC, MpeHa3HAYCHHBIN SIS TIOAKITIOUCHHUS
BHYTPEHHUX KOMIIOHEHTOB U BHENTHUX yCTpoucTB. [{ludpoBoit mocnenoBaTenbHBINA
untepdeiic IEEE 1394 xapaktepusyeTcsi BHICOKOI HaIe)KHOCTBHIO U KAU€CTBOM Tepeaadn
JAHHBIX, €r0 MPOTOKOJ MOJACP>KUBAECT FrapAaHTUPOBAHHYIO MIepeaady KPpUTHUHOM 110
BpeMeHU uHpopmaluu, odecrneynBas MpoxXoXKJIeHUE BUJIE0- U Ay JMOCUTHAJIOB B PEaJIbHOM

MaciiTade BpeMeHu 0e3 3aMeTHbIX ucKkakeHui. [1pu nomomum mmnsl IEEE 1394 moxHO
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MOKJTIOYHTH 10 63 yCTPOIMCTB M MPAKTUIECKHU B JTI0001 KOHPUTYpaIuH, 9eM OHa BHITOIHO
OTJIMYAETCS OT TpyAHOKOHUTrypupyemsbix muH SCSI. 1ot unrepdeiic ucnonbzyercs ajs
MOAKJIIOUEHHS KECTKUX JUCKOB, nuckoBogoB CD-ROM n DVD-ROM, a takxke
BBICOKOCKOPOCTHBIX BHEIITHUX YCTPOMUCTB, TAKMX KaK BHUACOKAMEPhI, BUIEOMarHuTO()OHbI U
T.1. 3ananue 1. HailTu pucyHOK pa3bEéMOB CUCTEMHOM IIaThl. YKa3aTh Ha3BaHUE Pa3bEMOB
Y ]I KAKUX YCTPOMCTB OHU NPUMEHSIOTCA. HallTu TeopeTuyeckue CBEACHUS IO ITUM
paszbémam.

3ananue 2. Onpenenuts BHEIIHHE HHTEP(EHCHI [IeIEBOT0 KOMIBIOTEPA.
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[ToaKITIOUUTE K IIEIEBOMY KOMITBIOTEPY MPUHTEP, MOHUTOP, CKAHEP, MBIIIIb, KJIaBHATYPY,
KoJIOHKU. HapyxHbie pa3béMbl MaTepruHCKOM miiatel: PS/2 (1 - Mblb, 2 - Ki1aBuaTypa),
ceteBoil RJ-45 (3), USB (4), D-subminiature (9-konTaktHbIl pazbém COM-miopra) (5),

LPT nopr (6), VGA noprt (7), MIDI) (8) 1 3.5 MM aynuo BxonbI-BeIxosl (pazsém TRS) (9)
[Tpumep: 1, 2. PS/2 — xomnproTepHbIi NOPT (pa3beéM), TPUMEHAEMBIHN IJ1s1 MOAKITIOYEHUS
KJIaBHATYphbl U MbIIIK. Briepssie nosiBuiics B 1987 rony Ha komnerotepax IBM PS/2 u
BIIOCJIEICTBUM MOJTYYUJI IPU3HAHUE APYTUX MTPOU3BOAUTEINIECH U IIUPOKOE
pacnpocTpaHeHue B IEPCOHAIIBHBIX KOMIIbIOTEPaX U cepBepax. CKOpOCTh neperaun
naHHbIXx — oT 80 10 300 K6/c 1 3aBUCHT OT IPOU3BOIUTEIBHOCTH MOIKIFOYSHHOTO
YCTPOMCTBA U TPOTPAMMHOTO JIpaiBepa.

JlabopaTopHas padora Nel9

Tema: 3HaKOMCTBO C Ha3BaHUAMHU, MPEIHASHAYCHUEM M XapaKTEPUCTHUKAMHU ITOPTOB U
kaoeinen, USB, FireWire

Hean: M3ydenue ocoOCHHOCTEN padOThI MapaJIeIbHbBIX U MOCIICI0BATEIILHBIX TOPTOB

Bce o0 nopre FireWire: xapakTepucTuK U BO3MOKHOCTH

Bce nnpopmManimoHHble TEXHOJIOTUH, TAK UM UHAYE, KPYTATCS BOKPYT
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JAHHBIX, WIH TpoIIe ToBops, nHdopmaruu. Kaxnaas nHbopManioHHast TEXHOJIOTHS HMEET
JIeJ10 00 C UCIOJIb30BaHUEM JIAHHBIX, TMOO ¢ 00pabOTKOM UK iepeaadei JaHHBIX.
[TopT FireWire co3znan 1151 ObICTpOM Tiepeiaui JaHHBIX MEXTY Pa3IuyHbIMU
yctpoictBamu. [1o cpaBrenuto ¢ untepdericom USB 2.0, on oGecnieunBaet 6osee
BBICOKYIO CKOPOCTh Iiepeiaun JaHHbIX. B 3Toif ctaTthe pacckaxem 06 unrepdeiice IEEE
1394, unu kak ero oObI94HO Ha3kIBaKOT, FireWire.

FireWire npencraBnser coboii mocie1oBaTeIbHYIO MHUHY, pa3paboTannyo Apple B
COTPYIHHUYECTBE C APYruMu KommnanusiMu. OHa cTana ae-(pakTo CTaHIapTOM Ha BCEX
KOMIThIOTEpaX KOMITaHUU Apple m MHOTHX IU(PPOBBIX YCTPOUCTBAX, HAIIPUMED, B

M (pPOBBIX BUJIEOKaMepax, MPUHTEPax U Jp. Ha KOMIIbIoTepax Apple ucronb3yercs: Kak
FireWire, B ycTpoiictBax oT Sony kak iLink u Lynx B ycTpoiictBax oT komnanuu Texas
Instruments. HecMoTpst Ha TO, 4TO MO/ pa3HBIMHU HA3BAHUSIMHU CKPBIBAETCS OJJUH
uHTepdeiic, noprom FireWire mpuHATO Ha3bIBaTh 6-KOHTAKTHBINA pazbeM, a iLink —
YEThIPEXKOHTAKTHBIM.

SAunexc.JIupexT

nyumas SCADA! 50000+ uncramsuuii! 18+IIpumepsl mpoexkroBBuneoypoknOoyuenue
SCADAKoudepenmus MasterSCADA 4Dinsat.ruAapec u TenedhoH

JlomomHUTENbHBIC KOHTAKTHI CITYXaT IS MUTaHus yCTpolcTBa. Kak roBOpuiiock BhIIIIE,
TaKas TEXHOJIOTHS CIIYKHUT JIJII BRICOKOCKOPOCTHOM Tepe/iauyl TaHHBIX B peabHOM
BPEMEHHU MEXIY ITEPCOHAIBHBIM KOMITBIOTEPOM U NIEpUPEPUHHBIMHA YCTPOHCTBaMH. TOT
¢dakT, 4TO ATO MOCIEAOBATENbHAS [IIMHA, 03HAYACT, YTO JJAHHBIC MEPEIAIOTCS 110 OJTHOMY
outy 3apas. [lo cpaBHeHUIO ¢ OoJiee CTaphIMU TEXHOJOTUSIMH, TPEAHA3HAYECHHBIMU JIJIS
nepeauu JaHHBIX, HarpuMep, napasienbHoi mmHe SCSI (moapobuee 00 nntepdeiice
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SCSI) , Takas TEXHOJIOTHUs JeUIeBie U BbIroHee. HecMOTpst Ha TO, UTO TaKue MOPTHI
nopoxe USB 2.0, onu umeroT 6ojiee BHICOKYIO POU3BOIUTEIBHOCTD.

FireWire 400 o6ecneunBaet ckopoctb 400 MouT / B cexynmy, HoBbiid ctrangapt 800 (IEEE
1394b unu firewire 1394 ) ob6ecnieunBaet ckopocth 10 800 MOUT/B CEKyHTY.

FireWire 400, umeeT 4 u 6-KOHTaKTHBINA pa3beM, HOBBINM cTaHaapT FireWire 800
UCTIONB3YeT 9-KOHTAKTHBINA Pa3beM.

9-pin 4-pin

O06e Bepcun yCTpOiCTB mojaep:kuBatoT TexHojoruto Plug and Play (TexHonoruto
«TOPSTYETOY» MOAKIIOUCHHS YCTPONUCTB), YTO MO3BOJISET MOAKIIOYATH epudepruiiHbIC
yCTpOMCTBa (BUI€OKaAMEPhI, BHEIITHUE KECTKUE JUCKH U T.J1.) 0€3 HEOOXO0AMMOCTH
BBIKJIFOUEHUS U MEpe3arpy3Ku KOMIBIOTEPA.

[To cpaBuenuto ¢ USB 2.0, tTakue mopTthl SIBISIOTCA Oojiee JOPOTOCTOSIIIIUMHU JIJIst
peanuzaiuu, MoATOMY 3TOT UHTEpQec He Hallle)l MPUMEHEHHUS B MTOAKIIOUEHUN TaKUX
YCTPOMCTB, Kak (umiI-HakonuTeau. B mpojaxke ecTh cheluaibHbIe ajanTephbl
(firewire mepexoITHUKH ), TO3BOJIAIONIME OAKII0UaTh ycrpoiictBa FireWire k USB.

JIyst moCTHKEHUST MAaKCUMAJIBHOM CKOPOCTH Tiepeiaun JaHHbIX, ¢ TopToM 800 HeoOxoamumo
WCIOJIB30BaTh 9-koHTaKTHBIN Kabenb. FireWire 800 u 400 umeroT oOpaTHyO
COBMECTUMOCTh. OJJHAKO B pexkrMe 0OpaTHOW COBMECTUMOCTH MaKCUMaJIbHAas CKOPOCTh
nepeaaun gaHHbIX He npesbimaeT 400 MOut / B cekyHty. OH MOXeT o0ecreunBaTh
MUTAHKE MTOJKIIOUEHHBIM YCTPOMCTBAM . 6-KOHTAKTHBIN U 9 KOHTAKTHBIHN MOPT
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o0ecrnieurnBaeT MUTaHKUE MMOAKIIOUEHHBIM NepUPEPUNHBIM YCTPONHCTBAM MOLTHOCTHIO 70 45
Br.

JJ1s1 KaKuX yCTPOMCTB Hcnoab3yercsa nopt FireWire

VYuuThIBas BBICOKYIO CKOPOCTh NIEPEIavu JAHHBIX, KOTOPYIO MOKET 00ECIEeUNTh JaHHAs
TEXHOJOTHs, UHTep(eiic ObUT M3HAYATBHO NIPEeIHA3HAYCH ISl TOAKITIOUCHUS HU(POBBIX
Bujeokamep. Jlanubiii nHTEpdeiic MOo3BONIAET NEpeaBaTh JaHHbIE Ha OOJIbIINE
PaccTOsHUSA, 3TO NOOYIUIIO UCIIOIB30BaTh €r0 B MYJIbTUMEIUNHBIX CTYUsAX. OH SBISETCS
OCHOBHBIM ITOPTOM JUIsl IEpEAAUM JaHHBIX B KOMIIbIOTEpax Apple, BKIto4ast HACTOJIbHBIE
kommbioTepbl Mac u MakBook.

|

\~~

BHelHue xecTkue TUCKH, ocHalleHHble nHTepdericom FireWire, MoryT ObITh
ITOAKJIIFOUEHBI K COOTBETCTBYIoIEMY nopTy Ha [IK. OHu ucnons3yrorcs mis
NOJKJIFOYEHHS] CKAHEPOB U PUHTEPOB C KOMIBIOTEpOM. Kax b1l OPT MOXKET
MOJJIEPKUBATH A0 63 ycTpoiicTB 0gHOBpeMeHHO. OH MOXXET MOJKIII0YaTh YCTPOUCTBA B
JIEPEBE TOIOJIOTUU CETH M MOXKET MOAEPKUBATh OJJHOPAHTOBYIO CBA3b.

XOTs ATOT MOPT UCIIONB3yeTCs He Tak mupoko kak USB 2.0, HoBerit untepdeiic FireWire
800 obecnieunBaeT CKOPOCTH Niepenaun AaHHbIX A0 800 MOUT B cekyHay. ITO JIeTaeT ero
JYUIITUM TIOCIICIOBATEIbHBIM HHTEP(HEHCOM, B CITydae UCTIOIb30BAHMS YCTPOUCTB U
MIPWIOKEHUH, TPEOYIOIINX BBICOKON CKOPOCTH TIEpeIadn JaHHBIX, HAIIPUMED,
BUJIEOKaMeED.

JlaGopaTopnasi padora Ne2(

Tema: 3HaKOMCTBO C Ha3BaHHUAMHU, MIPETHA3HAYCHUEM M XapaKTEPUCTHKAMHU ITOPTOB 1
kabeneit. [lapannensusiit, SCSI, cereBoii, PS/2, aynuo, Buzeo.

Hean: U3yuyenune ocobeHHOCTEN pabOThI MapauIebHBIX U MOCIEI0BATEIBHBIX TOPTOB.

HDMI (High-Definition Multimedia Interface)
Hcnonp3yercs aist: moakItodeHus ieepoB Blu-ray, TeneBuzopos, AV-pecuBepoB, UTPOBBIX
KOHCOJIEH, IEPCOHAIBHBIX KOMITBIOTEPOB U JPYTHX BBICOKOYACTOTHBIX BUJEO aIapaToB,

pEKiIamMa B METPO - TaM HUX TOXKE HMCIIOJb3YIOT.
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Ecnu y Bac ecth BbIOOp, BRIOEpPHUTE €0 BMECTO aHAJIOTOBOT0O ayIuo Kabems u
KOMITOHEHTHOTO BHUJIEO KaOeJs.

DT0 aHaANOT MPOU3BOIUTEIHHOCTH U UCTIOJIB30BaHUs 1U(poBoTo BUuaconaTepdeiica DVI.
SBngerca agantepom mia: DVI, Munu-DVI, Mukpo-DVI.
JlonosHUTENBHBIE TOPTHI: MOAKIIOUYECHHUE K IPUEMHHUKY .

B nononnenue k npoBoaumoctu yuctoro HD Buzaeo B paspemenuu 1080 nukceneit u
6onee, HDMI moxeT npoBouTh 00beMHBIH 3BYK, BKiItodas DTS u Dolby Digital. 3ot
M dpoBOM Kabesb MOAXOIUT /1JIsi OOJBIIMHCTBA CIOTOB JOMAIIIHUX KUHOTEATPOB, B TOM
YHCIIe TEJIEBU30POB, MPUEMHHUKOB M UTPOBBIX KOHCOJEH. OH moaepKuBaeT mudpoBaHmue
HDCP, noatomy mo3BosisietT 6e3 mpo6eM BOCIPOU3BOANUTD (PHUIBMBI, 3aIIUIIIEHHBIE OT
KOIUPOBaHUS. DTOT TUI COSAMHEHHUS CYIIECTBYET B HECKOJIbKUX BapUaHTAX:
ctangapTHeIi kadeab HDMI 1.3 unu BeicokockopocTHo# 1.4. HoBast Bepcust umeet
JIOTIOJIHUTEIBHYIO MTPOITYCKHYIO CIIOCOOHOCTD JIJIsl IPOCMOTPA BUJIEO C BHICOKUM
paspemieHuem B 3D.

RCA (Tak:ke U3BeCTHBII KaK KOMIIO3UTHOEe BUAe0 Ui Phono mrekep)

Hcnonb3yercs AJisi: OCHOBHBIX HACTPOEK, AHAJIIOTOBOTO ayAN0 U BUAEO, MHOTAA AJISI
1udpoBoro ayauo.

Ecnu y Bac ecTb BIOOp, BRIOEPUTE €r0 BMECTO KOAKCUAIIBHOTO Kalersl.

SAsnsgercs agantepom mis: TRS «MuHU mKek» (BcTpeyaeTcs Ha BUacokaMmepax uiau MP3
neepax).

JlonoJHUTENBHBIE IOPTHI: CILIUTTEP, PETPAHCIATOP WU NPUEMHUK.

RCA mnpencraBieH Kak pa3beM, HCOJIb3yEMbI TOBCEMECTHO B JOMAIIHUX AYJIUO U BUIEO
anmnaparypax. JJist OCHOBHBIX YCTaHOBOK MOKHO MCIOJIb30BaTh O€MbIi IITeKep, KaK U 175
MOHO ayJIM0 WJIH JIEBOTO KaHAaJa, )KENThIN MITeKep - 17 Buaeo. KpacHblil mTexkep 0ObIYHO

O3HA4YacT NpPaBO-KaHAJIIbHOC ay/IN0, HO pa3bCM MOKCT TAKIKC ITPOBOJANUTH APYIUC CUTI'HAJIBI.
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WNuorna ucnonb3yercs B IUPOBOM ayauo0, B KOTOPOM OAMH KaOeJIb MPOBOIUT MOTHBIN
00bEeMHBIN 3BYKOBOM curHai. Takoi kabesb MOAXOAUT TaKXKe sl KOMIIOHEHTHOTO BUIEO.

Komnonentnoe Buaeo (takxe Ha3piBaeMoe RGB uin Y-Pb-Pr)

Ucnonb3yercs nisi: HDTV Buneo (0co6eHHO Ha cTapbiX TEJIEBU30PAX) U UTPOBBIX CUCTEM.

Ecnu y Bac ecthb BbIOOp, BBIOEpUTE €ro BMecTo komno3utHoro RCA Buzeo, S-Video. D10
aHaJIOT MPOU3BOIUTEIIBHOCTH M MCToNIb30BaHus VGA kabens (ocodenHo Bepcun RGB).

SBnsercs agantepom mia: VGA, eciau yCTpoRCTBO UCTIONIB3yeT Bepcuto RGB.

JlonoaHUTENbHBIE TOPTHI: CIVIUTTEP, PETPAHCISATOP UM IPUEMHUK.

KomnoHeHTHBIE BUI€0 CUTHAJIBI TIepeaatoTes yepes Tpu kadens RCA, kak npasuio,
MMEIOLINX KpacHbIN, 3€JIeHbIN U cuHuM 1BeTa. KoMIoHeHTHOE BUie0 paboTaeTr Ha
ckopocTu a0 18001, 9To IeaeT ero ONTUMaIbHBIM IS aHANOTOBLIX coenqunerHnit HDTV.
Kabenu o0brano 0003Hauarotest Y/Pb/Pr, u 0003Ha4atoT ypoBEHb IPKOCTH, CUHEBBI U
KpacHOThL. HeKOTOpbIe CUCTEMBI MOIB3YIOTCS IPYruMu 0003HaueHUsIMH, yacTo RGB - 310
KpAacCHbIH, 3e1eHblid U cuHUU. CylIecTBYIOT YCTPOICTBA, NOAAEpKUBAtOLIME 00a BapUAHTA,
HO €CJIM BBl IOJyYUTe U300pa’keHue, MOTHOCTHI0 TOHUPOBAHHOE 3€JI€HBIM I[BETOM, TO
BEPOSITHEE BCET0, BBl CO3AAJIM HEKOPPEKTHOE LIBETOBOE IPOCTPAHCTBO.
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S-Video (nim Y/C)

HCHOJII)?)}’GTCH JIA: CPpCAHCHACTOTHLIX BUJCO YCTPOMCTB.

Ecmm y Bac ecth BBIOOp, BRIOEPUTE €T0 BMECTO KOMIIO3UTHBIX RGA 1 KoakcHambHOTO
Kabes.

SBnsieTcs amanTepoMm JIsi: KOMIIO3UTHOTO BHIEO (HO C MOTepell KadeCTBECHHBIX
MIPEUMYIIIECTB).

I[OHOJ]HI/ITCJIBHBIG IMOPTHI: CINIUTTCP, PCTPAHCIIATOP WX PAAUOIIPUCMHUK.

XOTs 3TOT BUJI TOAKIIOUeHUs paciupsieT komno3utHoe RCA coenunenue, S-Video Bce ele
HE MOXET OBITh HapaBHE ¢ KaOensiMu, nmojiepxxkuBatomumu HDTV.

KoakcuanbHoe Buaeo (kadesbHoe TB nmoakirouenue)

Hcnonb3yercs 1uisi: MOJAKI0UeHUs aHTeHH, nposeaeHuss VRC miist ananorosoro TB, ms
COEJIMHEHUS HICTOYHUKA KaOeIbHbBIX TPAHCIISILIUI U TeJIEBU30pa.

ITO aHaJIoT IMPON3BOAUTCIBHOCTH W UCITIOJIB30BAHUA KOMIIO3UTHOTO BHICO.
I[OHOJ]HI/ITGJ'IBHBIG IMOPTHI: NOAKIIOYCHUA CILNIUTTCPA.

KoakcuanbHplii Kabeslb CIIYKUT IS IEpeaadu BUAEO U ayJIUO CUTHAJIOB MEXKITY
ycTpoiicTBamu. Takxke kabesb MOAXOAUT JJisi aHTeHHBI TB-TioHepa. bonbmmHCTBO
KaOeIbHBIX KOMITAHUN UCTIONB3YIOT ATOT BHUJI TPOBOIHUKA, XOTSI B OCHOBHOM OTTIPABIISIOT
1M(POBOI CUTHAJ, KOTOPBIN MpeoOpa3oBhIBaeTCs U eKoaupyercs Ha BameM TB. [Toutu
BCET/Ia Bbl MOXKETE MPOBECTU KOAKCUAIIBHBIN KaOeb K TeJICBU30PY (32 UCKIIOUCHUEM

NOAKII0YeHUS IU(POBOM aHTEHHBI), HO CIIEIYET OKUIATh KOPPEKTHOM padOThI TOJIBKO
OCHOBHBIX KQYECTBEHHBIX XapaKTEPUCTHK.
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Toslink (Tak:ke n3BecTHBIN Kak onTu4Yeckuii kadeab nian S/PDIF)

Hcnonb3yeTcs aiisi: UrpoBbIX cucTeM, noAkItoueHuss DVD-mneepos, kabenbHbIX MydT, U
JIPYTUX YCTPOUCTB JJIsl paIOTTPUEMHUKOB.

Ecau y Bac ectb BBIOOD, BBIOEpHTE €ro BMecTO aHaimoroporo RCA ayamo u Ipyrux ayauo
Ka0eJIen.

DTO aHAJIOT MPOU3BOAUTEILHOCTH M UCIIOIB30BAHUS OJMHOYHOTO aHaioroBoro RCA
aynuo kaoens.

SAsnsercs agantepom aiist: Munu-Toslink.

JIOTIOJIHUTENBHBIE MIOPTHI: CILIUTTEP U IPUEMHHUK.

B undpossix coequnenusix Toslink mocelnaeT ontuyeckre UMIYJIbChl, KOTOPbIE
nexkoaupytores B 3ByK. O0buHO ucnosb3yetcst S/PDIF curnan, necymuit qetanu
o0bemMHOro 3ByKa. («S/PDIF» nHoraa ucnonib3yercss Kak CHHOHUM OIITHYECKOro Kales,
xots Toslink 60mbI11€ OTHOCUTCS K (pU3UUECKUM pazbeMaM). THOT1a MCIoNIb3yroTCs
kabenu Munu-Toslink, oco6enno ¢ komnbroTepamu Apple, Takue pa3beMbl 4aCTO BHYTPH
CTaHIAPTHOTO 3,5 MM CTEPEO0 MUHH-IKEK mopTa. CHCTEMA YMHBIN JIOM, TaK Ke
UCIIOJIb3YET TaKOi Kabellb B CBOUX COEIMHEHHUSX.

Munu-mxek (TRS, 3,5MMm pazsem, 1/8 n10iiMmoBblil pe3beM, pa3beM 1JI HAYIIHUKOB)

Hcnonp3yercs Ajisl: TOPTaTUBHBIX AYyJU0O YCTPOKUCTB, KOMITBIOTEPOB, TOPTATUBHBIX
JVHAMHUKOB, BUIACOKAMED.
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Ecnm y Bac ecth BEIOOp, BRIOEPUTE €T0 BMECTO MOHO MUHHU-TIKEKA.
DTO aHAJIOT MPOU3BOAUTEILHOCTH U UCIIOIb30BaHus 1/4 MrOMMOBOTO pazbeMa, 2,5MM
pa3bema.

SABnsiercs agantepoM uist: 2,5MM pazbema, RCA pazbema, 1/4 nroitMmoBoro paznema.

JlonomHuTEbHBIC TOPTHI: MOAKIIOYEHUE CIUITUTTEPA.

DTOT pa3beM Il HAYIIHUKOB €CTh MPAKTUYECKHU BO BCEX ayIHO YCTPOMCTBAX, U
npeajiaraeTcsl B KauecTBe OCHOBHOT'O pa3beMa Ha MeJua-ieepax. Bol yaiie Bcero
CTaJIKUBAETECh CO CTEPEO MOJIKIIOYEHUSIMU, KOTOPhIE HA IITEKEPE UMEIOT JIBa KOJIbIIA B
KOHEUHOM yacTu. Eciu mTekep TOMbKO ¢ OTHUM KOJBIIOM - TO OH OyAET NPOBOJIUTH
TOJIBKO MOHO ayJino. Pa3peM Takke 4acTo UCIONb3YETCs JJIA MepeAadyn BUIEOCUTHAIA
BMECTE C ay/1o0, IpeoOpa3oBbIBasi MUHU-DKEK B ycTpoicTBO RCA. Aynuo curnan Ha
MHUHH-IKEKE TpoMue, yeMm ctepeo curHasl RCA, Tak 4To eciu Bbl HCIIOJIB3YETE
nepexoHuK (Hampumep, noakaouaere [Pod B mpueMHUK), TO yBEIMUYUBAUTE TPOMKOCTD
MITOCTETICHHO.

X ‘
"Q

1/4 nroiimoBbii pazbem (TRS)

Hcnonb3yercs Ajisi: My3bIKAJIBHOTO 000pYy10BaHUsl, HAYIITHUKOB, MPO(ecCuoHaIbLHON
amnmnapaTtypbl, ayJHo anmnapaTypbl JOMAIIIHET0 KUHOTeaTpa.

Ecnu y Bac ecTb BbIOOD, BHIOEPUTE €r0 BMECTO MOHO MUHHU-IXKEKA.
DTO aHAJIOT MPOU3BOAUTEILHOCTH U UCIIOIb30BaHUS MUHU-DKEKA, 2,5MM pazbema.
SIBnsieTcs agantepoM JiA: MUHH-DKEKA, 2,5MM pazbema, RCA pa3zbema.

JlonomHuTENbHBIE TOPTHI: MOAKIIOYEHHE CIUTUTTEPA.

DTOT pa3zbEeM 4allle BCEro MPOBOJAUT CTEPEO3BYK B HayIIHUKAX. Takke OH UCIIONIb3yeTCs
Ha Npo¢eCCUOHATBHON ayIuo arnaparype, ayJJuo KOMIIOHEHTaxX JIOMalIHero KHHOTeaTpa
Y MHOTHX JIPYTHX YCTPOMCTB C HAYIIHUKaMHU.

2,5MM pa3beMm (Tak:ke u3BecTHBIN kKak TRS)

Hcnonb3yercs aiisi: rapHUTYPbl MOOMIIBHOTO TeedoHa.
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Ecnu y Bac ectb BbIOOp, BEIOEpPHUTE €0 BMECTO MUHU-IKEKa, 1/4 q10HMOBOTO pazbema.
SABnsercs agantepom uisi: RCA pasbema, 1/4 qioiiMoBoro pazpema, MUHH-IDKEKA.
JlononHUTENbHBIE OPTHI: CIUIUTTED.

XO0Ts1 OOTBITUHCTBO MOOUIILHBIX TEIE(POHOB HMEIOT pa3heM MUHU-IKEK, CYIIIECTBYIOT TAKKe
MHOKECTBO UHTEP(DENCOB ¢ 2,5MM pazbeMoM, TOIIECP>KUBAIOIIUMU MUKPOGOHBI UITU
0JIOKUPOBKY KHOMOK. OHAKO K 3TOMY MaJI€HbKOMY Pa3beMy Bbl MOXKETE MOIKIIIOUUTh
JIOCTAaTOYHO OOJIBIIION Kabenb HAYITHUKOB U CIYIIATh MY3bIKY.

JlabopaTtopnas paGora Ne2l

Tema: 3HaKOMCTBO ¢ Ha3BaHUSAMU, IIPETHA3HAYECHUEM U XapaKTEPUCTUKAMH YCTPOKCTB
BBOJa. MBIlIb U KiIaBUaTypa, HuppoBoi ¢poroannapat U uudpoBas BUIACOKaMepa.
YcTpolicTBO OMOMETPUYECKON ayTEeHTH(PUKALINH, CEHCOPHBIN IKpaH, CKaHED.

Leanb: n3ydyeHre OCHOBHBIX KOMIIOHEHTOB MIEPCOHATBLHOTIO KOMITBIOTEPA U OCHOBHBIX
BUJIOB TIepU(EpUITHOr0 000pyA0BaHMS, CTIOCOO0B UX TOJIKIIFOUEHHSI, OCHOBHBIX
XapaKTEPHUCTHK (Ha3BaHHE, TUI pa3beMa, CKOPOCTh Mepeaadn JaHHBIX, JOTIOTHUTEIIHHBIC
cBoiicTBa). OnpeeseHre Mo BHEITHEMY BUIY THUIIOB Pa3beMOB U TIOIKIIFOYAEMOTO K HUM
000opy10BaHUS.

Tun pazbema Xapaxkrepucruka Hpumeuyanus

VGA [TopT nuta moaKIIFOYeHUs
BHEILIHEI'O MOHUTOPA

SPP (Standard Parallel OcymecTBiser MakcumanbHasi CKOpOCTh
Port) 8pa3psaHbIA BHIBOJ BbIBOJA - 0KO0J10 80 KO/C.
JaHHBIX C MoskeT UCOIb30BaThCs
CUHXPOHM3AIHEH 110 IUTS BBOJIa MH(OPMAITIH
OIpOCY WJIU 1O 0 JIMHUSIM COCTOSIHUSA,
pEpPHIBAaHUSIM. MaKCHUMaJjbHasi CKOPOCTh
BBOJIa - IPUMEPHO BIIBOE
MEHBbIIIE.
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USB USB o6ecmnieunBaeT MakcumainbHas CKOpOCThb
BO3MOXXHOCTb CO€JUHEHUS | IEPeJayu TaHHbIX 110
nepudepuitHbIX npotokony USB 1.1
YCTPOMCTB, TAKHX Kak cocrasiser 1,5
MPUHTEP, MBIIIb WU merafaiTa/c, 1o
nudposas kamepa k [IK. | npotokomry USB 2.0 - 12
OcHoOBHBIE IPEUMYIIIECTBA | MerabaiT/c. Y 106CTBO
USB: cokpaia€er 4nciio COCTOMT B TOM, UTO OHA
J1aT, YCTAHABIMBAEMBIX B | IPAKTUYECKU UCKIIFOYAET
KOMITHIOTEPHBIC PA3bEMBbI, | KOH(MIUKTH MEXITY
U YCTPAHSET pa3IMYHBIM
HEO0OXOAMMOCTH B 000pyJOBaHUEM,
NEepPeKOH(DUTYpUPOBAHUN | TIO3BOJISET MOAKIIOYATH U
CUCTEMBI; 00ECIeYnBaeT | OTKJIIOYATh YCTPOWCTBA B
peanbHyto plug-and-play | «ropsiueM pexume» (He
YCTaHOBKY M BO3MO>KHOCTb | BBIKJTIOYAsi KOMITBIOTEP) U
ropsiueit 3aMeHbl. TaKUM | TO3BOJISIET OOBEUHATD
o0Opa3oMm, ycTpoiicTBa HECKOJIBKO KOMITBIOTEPOB
MOTYT OBbITh JOOABJIEHBI, | B MPOCTEHIIIYIO
yIaJIEHbl WJIA 3aMEHEHBI B | JIOKAJIBHYIO CETh 0€3
npouecce podotst [1K. IPUMEHEHUS
USB-nopTs! sBIAIOTCS CIIEUATBHOTO
CTaHJAPTHBIMU IS 000pynOBaHus U
OOJBIITMHCTBA HACTOJILHBIX | MPOTPAMMHOIO
K. obecreueHus.

ECP (Enhanced| NnTennekTyanbHbIl

Capability Port) BapuanT EPP. Brenena

BO3MOYKHOCTh pa3jieicHUs
nepeiaBaeMon
uH(popManu Ha KOMaH/Ibl
W JIaHHBIC, TIOJIICPIKKA
DMA wu cxatus
nepeaaBacMbIX JaHHBIX
meronoM RLE (RunLength
Encoding - xogupoBanue
MOBTOPSIOIINXCS CEPUM).
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Line Out AYJUOBBIXO/T, CITYKUT JJI51
MOJKJIFOYEHUS] HAYIITHUKOB
WJIH KOJIOHOK

Line In AyJIHOBXO/I, CITYXHUT JIJIS
3aIlCH 3BYKa C BHEIIIHETO
UCTOYHHKA

Com Ciyxut 115 mepeiayu

naHHbIX Mexay 11K,
TenepoHaMu, KapMaHHBIMU
KOMITBIOTEPAMHU, a TAKXKE
IUIS TTOAKIJIFOUEHUS
nepudepun.

Tunsl nepugepuiHbIX YCTPOHCTB:

Yempoiicmea 6600a 3nakoevix oannpix: U CriennanbHble KJIaBUATYPBI.
* VYcrporcTBa KOMaHIHOTO YIIPABIICHHUS.
* CnenuanbHble MAaHUITYJISITOPBI.
Yempoiicmea 6600a epagpuueckux oannvix:
* IInanmerHsle CKkaHEPHI
* PyuHble ckaHepsl
* bapaGanHble ckaHepbl
* Ckanepsl popm
* Itpux-ckaHepsl
* I'paduueckue miaHmeTsl (TUTUTAN3EPHI)
* [udpossie poTokamepsl
Ycempoiicmea evieooa oannvix:
* MarpuuHsie IPUHTEPHI
* JlazepHble IpUHTEPHI

* CBeTOIUOHBIC TPUHTEPHI
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* CrpyiiHble IPUHTEPHI
Yempoiicmea xpanenua oannvix:
* Crpumepsl
e Haxkonurenu Ha Cb€MHBIX MATHUTHBIX JUCKAX
*  MarsuToonTUYeCKUe yCTPOUCTBA
*  drem-guckn
Ycempoiicmea oomena oannvimu:

* Moagem

JlaGoparopHasi pabGora Ne22

Tema: YcrpoiicTBo OmomeTpuueckoi ayTeHTUhUKAIIMN, CCHCOPHBIN dKpaH, ckaHep. Tak
YTO K€ TAKOE CKAHEP OTIEYATKOB MaJbIEB?

D710 TUN OMOMETPUYECKON TEXHOJIOTHH 0€30MMaCHOCTH, KOTOPask UCIIOJIb3yeT KOMOMHAIINIO
aIrmapaTHhIX U IPOrPaMMHBIX METOJIOB JUIM PACIIO3HABAHUS OTIIEYATKA M1aJIblia
nosib3oBatesst. OH uACHTUDUITUPYET U MPOBEPSIET MOJTMHHOCTD OTIIEYATKOB MaJIbIEB
YyeJIoBeKa, YTOObI pa3pelInTh WM 3aMPETUTh TOCTYI K cMapTPOHY, MPUTIOKEHUIO U
JIPYTUM MECTaM, KOTOPbIE HYKIAIOTCS B 3aIUTE OT HEXKEIATEIbHOTO BMEIIATEHCTBA.
EcTh MHOTO Apyrux coco0O0B 3alUThl IEPCOHAIBHON WH(OPMAIUNH, TAKUE KAK:
OroMeTpusi, CKRHUPOBAHUE Py KHOM 000JIOUKH TJla3a, CKAHUPOBAHUE CETYATKHU TJa3a,
CKaHWPOBAHUE YEPT JIMIA U TaK JAJIEE BILUIOTH JI0 CIIEI] aHAJIN3a KPOBU WJIN MOXOIKH.
KcraTtu, ananus moxoaku ObUT MPOAEMOHCTPUPOBaH B pribme cepun Muccust
Hespimonuuma ¢ Tomom Kpy3om. B HekoTopbix cMapThoHax gaxke UCIOJIb3YETCs CKaHEep
pagy)KHOM 000JIOUKH TJ1a3a, HO peau3aius 3Tol (U4, eCTECTBEHHO, JJajeKa OT ujeana.
[ToueMy UMEHHO cKaHep oTre4yarkoB? Bce mpocTo: miathl AJisi CKAHUPOBAHUSI OTIIEYATKOB
JIOBOJIBHO JICIIEBHI U MPOCTHI KaK B U3TOTOBJICHUU TAK U B UCNOJb30BaHUU. [IpukocHymcs
K ckanepy ¥ TBoM Redmi Note 3 MrHoBeHHO pa30JIOKMPOBaH U TOTOB K paboTe.

Kak cyiecTBytoT pa3Hble BUIbI TEXHOJIIOTHI OMOMETPUUECKONW O€30MaCHOCTH, TaK U THUIIbI
CKaHEpOB OTIEUYATKOB MaJIbIIEB UMEIOT Pa3HbI€ TEXHOJIOTHH U CIIOCOOBI peaTn3aliyii.
Bcero cymiecTByer Tpu BUIa CKAHEPOB OTIIEYATKOB:

1. OnTuyeckue CKaHepsl;
2. EMKOCTHBIE CKaHEPHI;

3. YapTpa3ByKOBbIE€ CKaHEPHI.
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OnTuyeckrue cKaHepbl

OnTHueckre CKaHepbl OTIIEYATKOB MAJBIEB SBISIOTCS CAMBIM CTapbIM METOJOM 3aXBaTa U
CpaBHEHHUS OTIEUYATKOB NayiblieB. Kak HETpYIHO JOorafaThes U3 Ha3BaHUS, 3TOT METOT
OCHOBAaH Ha 3aXBaTe ONTHYECKOT0 n300paskeHus otneyarka. [lo cyru, 3to poTtorpadus
OTIeYaTKa Majblia, KOTopas Mmocie 3axBaTa 00pabaThIBaeTCs C UCIOIb30BAHUEM
CIIELUATBHBIX AJITOPUTMOB JUIsI OOHAPYKEHUS! YHUKAIBHBIX Y30pPOB Ha MMOBEPXHOCTH,
TaKHUX KakK rpeOHeil U yHUKAIbHBIX 3aBUTOK, aHATM3UPYS CaMble CBETJIbIE U TEMHBIC
YYaCTKU N300paXKeHHUS.

An optical sensor.

A
Shir cortace point A valwy

A riege
— 5 4 —
Lans
: \
.\ 3 L T A
J . JsE M _
Uight sosrce lesage sernce e
(such a5 an LED) (s0oh 35 CCJ or CVNS)

Tak e kaKk 1 KaMmepa B cMapTQOHE, ITH JATYNKH UMECIOT KOHEYHOE pa3peIicHUe 1 4eM
BBIIIIC 3TO pa3pelieHre, TeM 00JIee MENIKUE IeTal y30pa JaTYMK CMOXKET Pa3IuIUTh Ha
BaIlleM TaJIbIle, TEM BBIIIC OE30MaCHOCTh. TeM He MEHEe CEHCOPBI ATHX JaTYMKOB UMEIOT
HAMHOTO OOJIBIITNI KOHTPACT, YeM OObI4HbIN (hoToammapar. Kak mpaBuiio, OHU UMEIOT
OYCHB OOJIBIITIOE KOJTUYESCTBO JUOJIOB HA IFOMM, YTOOBI 3aXBaThIBaTh N300paKeHHE HA
Onm3KoM paccrosiHud. Ho korja mpukiiaapiBaeib majel K CKaHepy, TO €ro kamepa
HUYETO HE BUIUT, BEb TEMHO, Bo3pa3uTe Bbl. BepHo. [loaToMy onTuyeckne ckaHepbl
TaK)Ke UMEIOT 1I€JIbIE MACCHUBEI CBETOMO/I0B B KAYECTBE BCIIBIIIKHA, YTOOBI OCBETUTH
o0nacTh ckaHupoBaHus. O4eBUIHO, TaKasi KOHCTPYKIIHSI CIIUITKOM TPOMO3IKAS JIJIs
tenedoHa, TJIe TOHKOCTh KOPITyca UTPAeT BAXKHYIO POJIb.

OCHOBHBIM HEJOCTATKOM ONTUYECKUX CKAHEPOB SIBJISIETCS TO, UTO UX JIOBOJBHO JIETKO
oOMaHyTh. ONITHYECKHE CKAaHEPHI 3aXBaTHIBAIOT TOJIbKO 2D m300pakenue. Muorue
BHJICJIM KaK C MOMOIIBIO HE3AMBICIIOBATHIX MAHUMYJIALIMI ¢ TeM ke kieeM [IBA wim
MIPOCTO C KAYeCTBEHHOU (oTorpadueit B3IaMbIBa€TCs CKaHEep U JOCTYI K BalllUM Ba)KHBIM

100



JOKYMEHTaM WX KOTHKaM noiydeH. [ToaToMy 3ToT Tum odecnieueHrs 6€30macHOCTH He
HOJXOJUT JIJIs1 CMapT(HOHOB.

Tax ke KaKk ¥ ceyac Bbl MOXKETE HAUTU CMapT(OHBI C PE3UCTUBHBIM HKPAHOM, BAM MOTYT
BCTPETUTHCS U ONTUYECKUE CKaHEPhI OTIEYaTKOB. VX ele ucmnoib3yloT B MHOTUX cdepax,
KpOME TeX, I'/Ie Hy’KHa peajibHas 0e30macHocTh. B nocneanee Bpems ¢ pa3BUTHEM
TEXHOJIOTMH U yBEJIMYEHHEM CIIpoca Ha OoJiee Cepbe3HyI0 0€301acHOCTh, CMapT(HOHbI
€AMHOIIACHO IIPUHSIM U UCIIOJIb3YIOT EMKOCTHBIE CKaHephl. Peub 0 HUX MOMAET HUXKE.

EMKOCTHBIE CKaHEPBI

101



OT10 HanboJee YacTo BCTPEUAIOIMICS TUI CKaHepa OTIIEYaTKOB MaJbLEB Ha
CeroHAIHUN AeHb. Kak BUIHO U3 Ha3BaHUsA, KOHJAEHCATOP SBJIIETCS OCHOBHBIM MOJyJIEM
11 CKAHUPOBAaHMsI B EMKOCTHOM cKaHepe. BmecTo Toro, 4To0sl co3aaBaTh TpaiuLIMOHHOE
M300pakeHHE OTIEeYaTKa Naiabla, EMKOCTHBIE CKaHEPHI UCIIOJIb3YIOT MACCUBBI
KpOIIIEYHBIX LIETIe KOHIeHcaTopa Juisl cOopa NaHHbIX O oTreyaTkax. KonaeHcaTopsl
XPaHAT ANEKTPUYECKUH 3apsA] U, IPUIIOKHUB NAJEL K IOBEPXHOCTH CKaHepa,
HaKalUIMBaeMblil B KOHAEHCATOpe OYET clerka U3MEHEH B TEX MECTax, I/ie rpe0eHb Ha
y30pe IpUKacaeTcs K IJIACTHUHE, U OCTAHETCSI OTHOCUTEIbHO HEU3MEHHBIM, I'7ieé HA000pOT
BIIaJIMHBI HA y30pe. CXxema MHTErpaTopa ONEePallMOHHOTO YCUIINTENS UCIIOJIB3YETCs IS
OTCJIC)KUBAHUS STUX U3MEHEHUH, KOTOPbIE 3aTEM MOTYT OBITh 3aMTUCaHbl C TOMOIIBIO
npeoOpa3oBarTess B aHAIOTO-IIU(PPOBOIA.

Finger skin valley ¥

Co , da-

= ridge ’ Ct
I e * L]
Cea 33E Passivation layer  Cox 7:_ dos
[ Raaiod ——— 1

[Tocne Toro, Kak JaHHBIE O OTIEYaTKE OBUIM 3aXBaueHbl, JaHHbIE PeoOpa3yroTCs B
U(POBBIE U YK€ B HUX BEJIETCS TIOUCK OTVIMYUTENIbHBIX U YHUKAJIBHBIX aTpUOYTOB
OTIeYaTKa Majiblia, KOTOPhIE B CBOIO OUYEPEb MOTYT ObITh COXPAHEHBI JIsl CDABHEHUS Ha
Oosee mo3aHeM 3tane. [ TaBHbIN MTI0C 3TOM TEXHOJIOTMH B TOM, YTO OHA HAMHOTO JTy4lle
ONTHYECKUX CKaHEPOB. Pe3ynbTaThl CKAHUPOBAHUS HE MOTYT ObITh BOCIIPOU3BEACHBI C
M300pakKeHUEM U €r0 HEBEPOSITHO CI0XKHO OOMaHyTh C OMOIIbIO POTE3UPOBAHUS, TO
€CTh CJIeNKa oTnevarka. Kak HanmcaHo BbIlIe, 3TO MOTOMY, YTO IIPU pacliO3HABAaHUU
OTIeYaTKa 3alIMChIBAIOTCA HECKOJIBKO MHBIE TaHHbIE, 8 UMEHHO, U3BMEHEHUS 3apsja Ha
KOHJeHcaTope. ENMHCTBEHHAs peanbHas yrpo3a 0€301acHOCTH UCXOAUT OT JIF00O0ro
anmnapaTHOro WM IPOrpPaMMHOTO BMEIIATENbCTBRA.

B eMKOCTHBIX CKaHEpax OTIEYaTKOB UCIIONIB3YIOT JOCTATOUYHO OOJIBIINE MACCUBBI 3TUX
KOHJIEHCAaTOPOB, KAK MPABWJIO COTHHK, €CJIA HE THICSIYM B OJHOM CKaHepe. DTO MO3BOJISET
C BBICOKOM CTETEHbIO AETAIM3UPOBATh U300pakeHe rpeOHel U BIaJiuH OTIeYaTKa
nanbiia. Tak ke Kak U B ONTHYECKUX CKaHepax 0oJibllee KOTUYECTBO KOHJIEHCATOPOB
oOecnieunBaeT 0oJee BBICOKOE pa3pelIeHNe CKaHEPA, TIOBbIIIAsi TOYHOCTh PACIIO3HABAHUS
U, COOTBETCTBEHHO, YPOBEHb O€30MaCHOCTH, BILIOTH IO PACIO3HABAHMS METbYANIIINX
TOYEK.

H3-3a 00JIbIIEr0 KOJHMYECTBA KOMIIOHEHTOB B HCTIH PACIIO3HABAHUA OTIICYATKa CEMKOCTHBIC
CKaHCPhbI 0OBIYHO HEMHOT'O A0POKE ONTHYCCKUX. B pPaHHUX UTCpallUAX CMKOCTHBIX
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CKaHEpOB MHOTHE MPOU3BOAUTEIH MBITATUCH YMEHBIIUTh CTOUMOCTD, COKPATHB
KOJINYECTBO KOHACHCATOPOB, HEOOXOIUMBIX IS paclio3HaBaHMA OoTrevyaTka. Takue
perieHust ObLIM MOYTH BCET/Ia HE OYEHb YCIIEIIHBIMU U MHOTHE T0JIb30BATEIN
’KaJIOBAJIUCh HA KAUE€CTBO Paclo3HaBaHMsI, BEeb IPUXOIMIOCH HECKOJIBKO pa3
MIPUKIIAIBIBATH MaJell], YTOObl OTCKaHUPOBATh OTHEYaToK. K cyacThio, B HAIM JTHU 3Ta
TEXHOJIOTHS YKe TOBE/ICHA 70 yMa U JaKe MPUBEPEJIMBLII MOIb30BaTENIb OCTAHETCS
noBosieH. CTOUT 3aMETHUTh, YTO €CJIM NIl TPSA3HBIN WK CIUIIKOM BIIaYKHBIA/)KUPHBIH,
TO U EMKOCTHBIN CKaHep MHOTJ]a He CMOXET paclio3HaTh OTIeyaTok. Brpouewm, Bee ke
MOIOT PYKH?:)

VY AbTpa3ByKOBbIE CKaHEPHI

VY IbpTpa3ByKOBBIE CKAHEPHI OTIIEYATKOB MAJIbIIEB HA TAHHBIA MOMEHT SBJISIOTCA
HOBEWIIIMMU TEXHOJIOTUSIMUA PACIIO3HABAHMS OTIEYATKOB. BriepBble JaHHBIN TN CKaHEpa
ObL1 McioNib30BaH B cmapTdone Le Max Pro. B aTom tenedone ucnonb3yrorcs
TEXHOJIOTUU aMepuKkaHckoi komnanuu Qualcomm c ee Sense ID.

Introducing Qualcomm® Snapdragon Sense™ |D
3D Fingerprint Technology

The first ultrasonic fingerprint technology for next generation mobile device

biometrics )
3D ultrasonic

Easier & More Reliable imaging N , Comprehensive Security
User Experience , Offering

Scans through: ; : * Custom ultrasonic ASIC
+ Common ’ Penetrates + Algorithms managed by

contaminants 16 Qualcomm® SecureMSM

Glass ot : sl technology
Metal - * Integrated with FIDO .

Plastic More Secure btometnc Pretetol

« 3D details

* Device level FIDO
authentication

» Snapdragon integrated
Supports future advancements

In runwwm&,m%a})ﬁ?{&?&m\éh&%’ 15

JIns1 pacnio3HaBaHKs OTIIEYATKa yJIbTPAa3BYKOBOM CKaHEP UCIOJB3YET YIbTPA3BYKOBOU
NepeIaTunK U MPUEMHUK. Y IbTPA3BYKOBON UMIYJIbC NIEPEIACTCS HEMOCPEACTBEHHO Ha
ajel, KOTOPBI MOMEIIEH Nepes CkaHepoM. HacTh 3TOro MMIyJibca MOTJIOMIAETCS, a
94acTh BO3BPAIIACTCS K MPUEMHUKY U Jaliee PaClo3HAETCS B 3aBUCUMOCTH OT TpeOHEH,
BHAJVH U IPYTUX JAETaJCH OTIeYaTKa, KOTOPBIE SBJISIFOTCS YHUKAJIBHBIMU JUISL KQXKIOTO
najbiia. B ynIbTpa3ByKOBBIX CKaHEpax NaTYUK, KOTOPHI OOHAPYKUBAET MEXAaHUUECKOE
HANpsKEHHUE, UCTIONB3YETCA 111 pacyeTa MHTEHCUBHOCTH BO3BPAIIAOIIETOCS
YIBTPa3BYKOBOI'O UMITYJIbCA B PA3JIMYHBIX TOUKAX Ha ckaHepe. CKaHMPOBAaHUE B TCUCHHUE
0oJiee IPOJOIKUTEIBHOTO BPEMEHH MO3BOJISIET PACHO3HATH AOMOJIHHUTENIbHBIE JAHHbBIE TIO
rIyOMHE OTIIeYaTKa, KOTOpble OYAyT 3aXBadueHbl, M 1ayT B pe3ybTaTe OUYEHb MOAPOOHBIC
3D u300paxeHuss OTCKAaHUPOBAHHOTO OTIeYaTKa najibiia. Mcnons3oBanue 3D TexHomornu
B 9TOM METOJIE CKaHUPOBAHUS J€JIaeT ero Hauboee 0e30MacHO allbTepHATUBOMN
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CMKOCTHBIM CKaHCpaM. EI[I/IHCTBGHHBII\/'I MHUHYC HaHHOﬁ TCXHOJIOTHHU B TOM, UTO Ha I[&HHBIﬁ

MOMCHT OHa €1II€ HE OTpa6OTaHa H CJIMIIKOM A0porasid. HepBBIC CMapT(bOHBI C TAaKUMH
10

CKaHepaMHU SIBIIIOTCS IEPBOMPOXOALIAaMHE B 3To# cdepe. [To 3Toit ke npuunHe Xiaomi He
CTaJla UCTIOJIb30BaTh YIbTPa3BYKOBOM CKaHEp B cBoeM (iarmane MiS.

Anroput™Mbl 00pabOTKH OTIIEYATKOB

XO0Tbh, OONBIIMHCTBO CKAHEPOB OTIICYATKOB U OCHOBAHBI HA OYEHb CXOXKHUX alapaTHBIX
MIPUHITUTIAX, TOTIOTHUTEIHHBIC KOMITOHEHTHI M MPOTPAMMHOE 00ECIIeYeHIE MOKET UTPATh
BaKHYIO POJIb B PACIIO3HABAHUH OTIEYATKOB. Pa3muyHbIC TPOU3BOAUTEIN UCIIONIH3YIOT
HECKOJILKO Pa3IUYHBIX AITOPUTMOB, KOTOphIE OyAyT Hanbosee “ymo0HbI” IS
KOHKPETHOM MOJIeTU MPOoIeccopa U ONepaiuoHHOM cucTemMbl. COOTBETCTBEHHO, Y
PA3IUYHBIX TIPOU3BOIUTEIICH ONPEIEICHUE KITFOUEBBIX XapaKTEPUCTUK OTIIEYATKOB
NaJbIEB MOXKET PA3IUNYaTHCS IO CKOPOCTH U TOYHOCTH.
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