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1 BBEAEHUE

BaxHyl0o 4YacTb TEOpeTHYeCKOH M  NpO(EecCHOHANBHOM NPAaKTUYECKOH  MOArOTOBKU
00y4aroImuxcs COCTABIISIOT MIPAKTUYECKHE U TAOOPAaTOPHBIE 3aHSITHS.

CoctaB U cojepkaHue MPAKTUUYECKUX M JIA0OpATOPHBIX 3aHATHI HaNpaBiICHbl HA PeaU3aluio
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAApPTa CPEOHEro NPOoQecCHOHATHHOTO
oOpa3oBaHus.

Benymieid OMIaKTH4EeCKOM LENbI0O  MPAKTHYECKUX  3aHATHH — sABIseTcs  (OPMHUpPOBAHUE
npodeccCHoHaNbHBIX MPAKTUYECKUX YMEHUN (YMEHUHN BBINOJIHATH ONpeAeTeHHbIE IeUCTBUS, ONEpalli,
HEOO0XO/JMMBIE B TOCIEAYIOIEM B MPO(ECCHOHAIBHONW AEATENbHOCTH) WM y4YeOHBIX MPaKTHYECKHX
yMeHUH (yMEHUH pemarh 3aja4 1o MaTeMaTuke, Pu3nke, XuMuu, THHOPMATHKE U JIP.), HEOOXOIUMBIX
B IIOCJIEAYIOLIEH yueOHOM AeATEeIbHOCTH.

Benymeit nupakthyeckoil 1Lenbi0 J1a00paTOPHBIX 3aHATUN SBISETCS SKCIEPUMEHTAIbHOE
IIOATBEPK/ICHUE U ITPOBEPKA CYLIECTBEHHBIX TEOPETUUYECKUX MTOJIOKEHUN (3aKOHOB, 3aBUCUMOCTEN ).

B coorBercTBHM ¢ pabouell mporpaMMol Y4eOHOW AMCIUIUIMHBI «APXUTEKTypa ammapaTHbIX
CPEICTB » IPEYCMOTPEHO MPOBEACHNUE ITPAKTUUECKUX U JIAOOPATOPHBIX 3aHATHUI.

B pesynbTaTe ux BBINONHEHUS, O0yUYaIOIIHIICS TOMKEH:

ymembw:

— VY1 nonyudats HHGOPMAIUIO O TApaMETPaxX KOMIBbIOTEPHOM CHCTEMBI;

— VY2 noakitoyaTek I0NOTHUTENEHOE 000pyI0BaHUE U HACTPAUBATD CBSA3b MEKIY
3JIEMEHTAaMUKOMIIBIOTEPHON CUCTEMBI;

— V3 npou3BOAUTH HHCTAIUISINIO M HACTPOUKY IPOTPaMMHOTO 0OecreueHust
KOMITBIOTEPHBIXCUCTEM;

CogepxaHue NpPaKTUYECKUX U JTa0OpaTOPHBIX 3aHATHH OPHUEHTHUPOBAHO Ha MOATOTOBKY
00y4aroIMXxcst K OCBOSHUIO MPOPECCHOHATEHOTO MOYJIIS TPOTPaMMbI TOATOTOBKH CHEIHAINCTOB CPEIHETO
3BEHA [0 CHEUATHLHOCTH 1 OBIIAJICHUIO HPOheccuoHAIbHIMU KOMREMEeHUUAMU:

I1K 4.1 Ocy1ecTBiATs HHCTAJUIALINIO, HACTPOUKY M 00CITY)KMBaHHWE MPOTrPAMMHOT0 o0ecredeHus
KOMITBIOTEPHBIX CUCTEM.

1K 4.2 OcymiecTBasTh U3MEPEHUS SKCILTYyaTallMOHHBIX XapaKTEPUCTHK MPOrPaMMHOTO 0OecrieueH s
KOMITBIOTEPHBIX CUCTEM.

A Takxe (HOpMUPOBAHUIO 0OUUX KOMNEMEHUUIL.

OK 1. Beibupats croco0sbl perieHus 3a/1a4 NpohecCuOHaTbHON IEATeIbHOCTH, TPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM.

OK 2. Mcnonb30BaTh COBPEMEHHBIE CPEJCTBA IOMCKA, AHAIN3a U MHTEPIIPETAlMU HHPOPMALIUH U
WH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS BBITOJTHEHUS 3a]1a4 MPOGECCHOHAILHON HANPaBIEHHOCTH.

OK 4. DhexTrBHO B3auMO/IEIICTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAHIE.

OK 5. OcyniecTBiATh yCTHYH0 M INUCBMEHHYIO KOMMYHHUKAIMIO Ha IOCYIapCTBEHHOM S3BIKE
Poccuiickoit @enepaiyy ¢ y4eToM 0COOEHHOCTEN COLMATIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 9. Ilonb3oBarbes MpoecCHOHABHON JOKYMEHTAIeH Ha TOCy1lapCTBEHHOM U MHOCTPAHHOM
A3bIKaX.

BrimonHenue oOyyaromuxcsi NpakTUYeCKUX U J1a0OpaTOpHBIX paboT Mo y4eOHOW AMCIUIIINHE
«APpXUTEKTYypa armapaTHbIX CPEICTB) HAPaBJIEHO Ha:

- 0000111eHHE, CHCTEMATU3AIIMIO, YIITyOJIeH!e, 3aKpeIyIeHUe, pa3BUTHE U JICTATM3ALIMIO TOTYyYEeHHbBIX
TEOPETUYECKUX 3HAHUM 110 KOHKPETHBIM TeMaM y4eOHOM TUCIUIUTUHEL,

- (opMupoBaHue yMEHHI MPUMEHATH MOJy4YeHHbIE 3HAaHUS Ha MPAKTHKE, pealn3aluio eJUHCTBA
MHTEJJIEKTYaJTbHON U MPAaKTUYECKOM AeSITENbHOCTH;

- (hopmMHpoBaHHME U Pa3BUTHE YMEHHii: HaOIIO1aTh, CPABHUBATH, CONOCTABIIATh, aHAIM3UPOBATD,
Jie1aTh BBIBOJIBI M OOOOIIEHHS, CAMOCTOSITEIIBHO BECTH MCCIIEI0OBAHMUS, MTOTb30BAThCS PA3IMYHBIMU IIPHEMaMU
M3MEpEeHui, 0hOPMIIATH Pe3yJIbTaThl B BUIE TaOJIUII, CXeM, TPaHKOB;

[TpakTudeckue n mabopaTopHbIe 3aHATHUS IPOBOJATCA B paMKax COOTBETCTBYIOLIEH TEMBbI, OCIE
OCBOCHHUS IHMJIAKTUYECKUX €MHMI, KOTOpble O00ECIeyrBaOT HaJIM4YMe 3HAHUH, HEOOXOAMMBIX AT ee
BBITIOJTHEHUSI.



2METOJUYECKHUE YKA3ZAHUA

Tema 2.1 Jlornueckne ocHOBbI IBM, 3j1eMeHTBI B y3J1bI
IIpakTnyeckoe 3ansaTue Ne 1
Pemenne apupmeTnyecKux v JOrHYECKHUX 32124

I_[e.m,: HAayY4YHUTHECA pCUIaTh apH(bMCTquCKHC 1 JIOTMYCCKHEC 3aJa4u

Boinosinus padory, Bel Oyaere:
ymemp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYAOBaHNE U HACTPaUBaTh CBSI3b MEXK/Y AJIEMEHTaMU
KOMITBIOTEPHOU CHCTEMBI
— TIPOU3BOJUTH MHCTAUIALHUIO U HACTPOMKY MPOrPaMMHOT0 00ECTieueHUsI KOMIIBIOTEPHBIX
CUCTEM
MeTtoauueckue yKkazaHus JJis BBIITOJIHEHUS MPAKTUYECKUX padboT

3amanmne:
1. BrInosHUTE EPEBOA U3 OTHOM CHCTEMBI CUUCIICHUS B JPYTYIO.
2. BrinonauTh apudmeTndeckue onepanuu B pa3HbIX CUCTEMaX CUYUCIICHHS.

HOpﬂ)IOK BbINNOJTHCHUSA paﬁDTI)I:

3aganmue 1.
BAPUAHT Ne 1
1. [TepeBenuTe qaHHOE YUCIIO U3 IECATUYHON CUCTEMBI cuucienus:a) 860  ->
Xs; d) 461,250 -=> Xs;
b) 78510 > Xye; E) 5721 -> Xg;
C) 149,375 -> Xo:
2. [lepeBeauTe naHHOE YUCIIO B IECATHUHYIO cucTeMy cuncienus:a) 1001010, ->
X10; d) 414,15 -> Xyo;
b) 775,11g -> X, e) 1010110011, -> Xjo;
¢) 111001010, -> Xig;
3. [TepeBenuTe JaHHOE YMCIIO U3 JBOMYHOM cucTeMbl cuncienus:a) 1000111011, ->
Xs; c) 1110001, -> Xag:
b) 1011001001, -> Xyg; d) 110111010, -> Xyg;
BAPUAHT Ne 2
1. [TepeBenuTe JAHHOE YUCIIO U3 ACCATUIHONW CUCTEMBI cuncienus:a) 2509  ->
Xs; d) 413.562510 -> Xo;
b) 7571 > Xig: E) 4851, -> Xag;
C) 711,259 -> Xo:
2. [lepeBeauTe maHHOE YUCIIO B ICCATHYHYIO CUCTeMy cuncienus:a) 1111000, ->
X10; d) 721.2g -> Xyo;
b) 1233.55 > Xyo; e) 1010000, -> Xjo;
¢) 10101000, -> Xig;
3. [TepeBennTe JAaHHOE YMCIIO U3 JBOMYHOM cucTeMbl cuncienus:a) 10110111, -> Xg;
¢) 100101000, -> Xg;
b) 1001000011, -> Xge; d) 1000010101, -> Xy,
BAPUAHT Ne 3
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Xs;

Xs;

Xi0;

1. [TepeBenuTe qaHHOE YUCIIO U3 NECATUYHON CUCTEMBI cuucieHus:a) 759  ->

d) 284.37519 -> Xo;

b) 2651, > Xig: E) 17210 -> Xg;

C) 79.4375.9 -> Xo:

2. [TepeBenuTe TaHHOE YKCIIO B IECATHYHYIO cucTemy cuncienus:a) 1001101, ->
d) 675.2g -> Xio;

b) 1461.15g -> Xio; e) 1000001111, -> Xjo;

c) 1111011011, -> Xyp;

3. [lepeBenuTe qaHHOE YKCIIO U3 ABOMYHOM cucTeMbl cuncienus:a) 1100110010, ->
c) 111101101, -> Xg;

b) 1001101101, -> Xyg; d) 101111010, -> Xyg;

BAPUAHT Ne 4

1. [lepeBenuTe qaHHOE YUCIIO U3 NECATUYHON CUCTEMBI cuucienus:a) 2160  ->
d) 597.2510 -> X3;

b) 33619 > Xie: E) 53019 -> Xg;

C) 741.1255 -> Xo;

2. [lepeBenute nanHOE YUCIIO B JECATHUHYIO cucTeMy cuucienus:a) 1100000110, ->
d) 176.5g -> Xjo;

b) 1537.22g > Xyo; E) 1011000011, -> Xjo;

c) 110001111, -> Xjo;

3. [lepeBenuTe JaHHOE YMCIIO U3 JBOMYHOM cucTeMbl cuncieHus:a) 110011110, -> Xsg;

c) 1111111, ->Xg;

b) 1010101101, -> Xyg; d) 1000101110, -> Xsg;

3aganmue 2.

Bapuanr 1

1) 1011101000+1111001110=

2) 1101110011-1101010110=

3) 100000111+1010100000=

4) 1110111110-1110101111=

5) 100110010+10011101=

6) 1011111000-101010100=

7) 110100*100101=

8) 111010*1000111=

9) 1011111000100/1101=

10) 100101001100/111=

BapwuanT 2

1) 1001010000+1100011011=

2) 1010000010-100000110=

3) 10100001+1010110111=

4) 100011010-100010010=

5) 1100110110+1000001010=

6) 11111000-10100101=

7) 111001*100111=

8) 1001011*1010011=

9) 101101111100/110=

10) 10011111110111/1101=

BapwuanTt 3

1) 1001011001+1100110000=



2) 1000100111-101101010=

3) 1011101001+1110011001=
4) 1010011001-1001101011=
5) 1101101010+11101100=
6) 110110101-11100111=

7) 1000000*1010010=

8) 111111*1001111=

9) 11001000111111/10011=
10) 100011101000/101=
Bapuanr 4

1) 10001001+10000110=

2) 1110001001-101001010=
3) 1110110011+1110110001=
4) 100001001-1011010=

5) 1110111110+1000101000=
6) 1001110110-100011111=
7) 101000*10000=

8) 1000110*100000=

9) 10100001011100/10010=
10) 110110001100/1100=

®opma npeacTaBieHus pe3yJbTaTa:
Otuer o npoaenaHHoON padoTe.

Kpurepum onenkmu:

OLeHKa «OTJIMYHOY BBICTABIISAECTCSA, €CIIH 33JaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIII0Y» BBICTABIIAETCS, €CIIM XOJ] BHIIIOIHEHUS 3aJJaHus BEPHBIH, HO ObliIa J0MyIeHa
OJTHAMJIH JIBE OIIMOKH, IPUBE/IINE K HEIPABIILHOMY PE3yJIbTaTYy.

OLieHKa «yAO0BIETBOPUTEIBHOY BBICTABISAETCA, €CIU MPUBEACHO HETIOIHOE BBIITOJIHEHUE
3aJlaHusl.

OHGHKa CHCYOOBJICTBOPUTCIBbHO» BEICTABIACTCA, €CJIN 3aJaHUC HC BBIIIOJIHCHO.



Tema 2.1 Jlornueckue ocHOBbI IBM, 3j1eMeHTBI U Y3JIbI

JlabopaTopHoe 3ansiTHe Ne 1
MopaeaupoBaHne JOrH4eCKUX 3J1eMEHTOB

I_[e.m,: HayLII/ITCSI MOACINPOBATE CXEMBI Ha JIOTHYCCKUX JJICMCHTAX.

Boinosinus padory, Bbl Oynere:
ymembw:
— MOJAKJIIOYATh JOTOJHUTEIBHOE 000PYI0BAHUE U HACTPAUBATh CBSI3b MEXKY 3JIEMEHTAMU
KOMIIBIOTEPHON CUCTEMBbI

— TNPOU3BOJMUTH UHCTAUISAIHMIO U HACTPOUKY MPOTrPaMMHOI0 00ECTIEYeHUSI KOMITBIOTEPHBIX
cucreM

MarepuasibHoe o0ecrieyeHue:
MeTtoauueckue yka3aHusl JUisl BBIIOJIHEHHs TaOOPAaTOPHBIX paboT, KOMIBIOTEP, TPOrPaMMHOE
obecrieyenue: Multisim Education.

3aganue:
CoOpatb cxemy joruyeckoro iementa "MN".

Kpartkue Teopernueckue cBeieHUs:
OcHOBHBIE KOMAaHJBI MEHIO:

1.  Menw File:

NepBbIC YEeThIPE KOMaH [bl MEHIO TUTIOBBIE U IMOSICHEHUH HE TPEOYIOT.

-Revent to Saved -ctupanue Bcex W3MCHEHHIA, BHECCHHBIX B TEKYIIEM CEAHCE PEIaKTHPOBAHMS,
MBOCCTAHOBJICHHE CXEMbI B IEPBOHAYAIIEHOM BH/IC.

- Install - ycTaHOBKa TOTIOHUTENBHBIX TPOTPAMM C KECTKUX JIUCKOB.

- Import - uMnopT TeKCTOBBIX (aNIOB OMHUCAHUS CXEMBI .

- EXport - cocraBieHue TEKCTOBOTO OMMCAHUS CXEMBI U 33/1aHUs Ha MOJIEIMPOBaHUE
B (popmare

SPICE.

2.  Menro Edit:

- CUT - ctupanue (BeIpe3aHue) BbIICJICHHON YaCTH CXEMbI C COXpaHEeHueM B Oydepe
oOMeHa. BpigeneHne OJHOTO KOMIOHEHTAa TPOM3BOMUTCS UHICTYKOM MBIIIKM Ha HW300pakeHUH
KOMITOHEHTA. J[JIs1 BBIJEJNICHUS YacTH CXEMBI UM HECKOJBKUX KOMIIOHEHTOB KYpPCOpP MBIIIU B JIEBBIN
yroijl BOOOpakaeMoro MpsIMOYTOJIbHHUKA, OXBATHIBAIOIIETO BBLICISIEMYIO YacTh, HAKATh JIEBYIO KHOIKY
MBIIIA M, HE OTIycKas €€, MPOTSHYTh Kypcop IO IUWAaroHaid ASTOr0 MPSIMOYTOJIbHHUKA, KOHTYPBI
KOTOPOTO TOSIBIISIIOTCS YK€ B Hayaje JBWKEHHS MBI, U 3aT€M OTIYCTUTh KHOTKY. BbineneHHbIe
KOMITOHEHTHI OKPAIIMBAIOTCS B KPACHBIH IIBET.

- COPY - xonmpoBaHue BBIAICICHHON YacTh cXeMblI B Oydep oOMeHa.

- PASTE- BcraBka copepxumoro 0ydepa oOMeHa Ha pabodee moJe
nporpammbl. @parmeHT3areM eme Oyaydr OTMEYSHHBIM NEPETACKHBAETCS C TOMOIIBIO MBIIIH B
HY>KHOE€ MECTO.

- DELETE - crupanue BblIeJICHHON YaCTH CXEMBI.

- SELECT ALL - BbIeneHue Bceit CXEMBI.

- Show Clipboard- mokasats coaepxumoe 0yhepa oomMeHa.

- Copy as Bitmap - konupyet BbiIe/IeHHBIN y4acToOK B Oydep oOMeHa.

3. Menio Circuit m Analysis - ucrosp3yeTcst pu MOATOTOBKE CXEM, a TakK)Ke IS 3aJaHus
apaMeTpOBMO/IETUPOBAHHUS.

- Rotate- BpameHnne BbIICIIEHHOTO KOMITOHEHTA.
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- Subcircuit - mpeobpa3oBaHue IpeaBAPUTEIHHO BBIICICHHON YaCTH CXEMBI B
MOJICXEMY.

- Zoom - packpbIThe (pa3BEpThIBAHKUE) BBIJECIECHHOMN MOACXEMBl WM KOHTPOJIBHO-
U3MEpPUTENILHOTO TpuOOopa, KOMAaHJa BBIMOJHIETCS TAaK)KE JIBOMHBIM IIETYKOM MBIIIM [0 HKOHKE
KOMITOHEHTa WJIH Ipudopa.

- Activate - 3amyck MOAEITUPOBAHHS.

- Pause - npepbiBaHre MOICTIUPOBAHUS.

- Stop - ocTaHOBKa MO/IETTUPOBAHUS. DTH JIB€ KOMaHbl JyOIUPYIOTCS HaXKaTUEM
KHOTIKH BBIKJTFOUATEJIS, PACTIOJIOKEHHOTO B IPABOM BEPXHEM YIITy SKpaHa.

TexHoJ10THA CO3JaHUSI CXEM

Jis  co3maHus CcXeM, paccMaTpUBaeMbIX B paMKax JabopaTOpHBIX paboT 1Mo  Kypcy
"ApPXHUTEKTypa anmapaTHbIX CpPEICTB" IOCTATOYHO BOCIOJIB30BATHCA MMEIOIIMMHUCA THUIIOBBIMH
KOMITOHEHTaMHU.

Jis  OTKpBITHS HYXHOH OHOJIMOTEKHM KOMIIOHEHTOB HYXXHO TIIOIBECTH KYypCOp MBIIN K
COOTBETCTBYIOILIEH HKOHKE M HaXXaTb OJIMH pa3 €¢ JIEBYIO KHOIKY. B BBINaJaromeM MHOXECTBE
BBIOMpAETCsl HEOOXOAWMBIA 3HAYOK, W TEPEIBUTACTCS MpPHU YyIACPKAHWU JICBOW KIIABHUIICH MBIIIA Ha
paOouee mose mporpammsbl. Jljii yCTaHOBKM IapaMeTpOB HEOOXOJMMO JBOWHBIM Ha)KaTHEM JIEBOIl
KHOIIKOM MBIIIM PacKpbiTh MEHIO HACTPOMKHM IapamMeTpoB KOMIIOHEHTa. BblOOp mnoxarBep:kaaercs
HaxaTueM kKHonkoi Accept u kinaBumei Enter.

[Tocne pa3menieHrs KOMIIOHEHTOB [TPOU3BOIUTCS COEJUHEHHE UX BbIBOJIOB IIpoBOAHUKaMHU. [Ipu
3TOM HEOOXOJMMO YYMUTBHIBATh, YTO K BBIBOAY KOMIIOHEHTAa MOXKHO IOJKJIIOYMTH TOJBKO OJUH
IIPOBOJHUK.

JI1s BBINIOJIHEHUS NOJKIIIOUEHHUS KypCOpP MBIIIN MOABOAUTCS K BBIBOJY KOMIIOHEHTAa M IOCIIE
MOSIBJICHUSI IIPSIMOYTOJIBHOM IUIOINAJKKA CHUHETO LBETA, HAKUMAETCs JIeBas KHOMKA U TOSABJISIOLIUNCS
IIPY 3TOM IIPOBOAHMK IPOTATUBAETCS K BBIBOAY JAPYroro KOMIIOHEHTA JO NOSIBJICHUs HAa HEM TaKOM Ke
NPSIMOYTOJIbHOM IJIOLIAAKHU, IOCJE€ Yero KHOIKAa MBIIIM OTIYCKAaeTCsl M coeluHeHue roroso. llpu
HEOOXOMMMOCTH MOAKIIOYCHUS] K OTHUM BBIBOJAAM JPYrHX MHPOBOJHHKOB B Oubmmoreke Passive
BbIOMpAETCsl TOUKa (CUMBOJI COEIMHEHUSI) U MIEPEHOCUTCSI Ha paHee yCTaHOBJICHHBIN npoBogHUK. [Tocne
ylayHOW ITOCTAHOBKH TOYKH

K IIPOBOJHMKY MOJCOEANHSIETCS €IIC JIBa IPOBOJIHUKA.

Touka coeJMHEHUsI MOXKET OBITh MCIOJIBb30BaHA HE TOJIBKO JUISl OJKITFOUEHHS TPOBOIHUKOB, HO
U JJI BBEJICHUS Ha/IUCEH.

Ecnn Heo0X01MMO epeMecTUTh OTAEIbHBINA CErMEHT MPOBOJIHUKA, K HEMY HOJBOAUTCS KypCop,
HaXXMMaeTcs JeBas KHOMNKA M I0CJIE MOSBICHHS B BEPTUKAJIbHOW WM TOPU30HTAIBHOM INIOCKOCTH
JBOMHOIO Kypcopa IPOU3BOJATCS HYKHBIE [IEPEMEIICHHUS.

[TonkitoueHue K cxemMe KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB MPOU3ZBOJUTCS AHAIOTHYHO.
[Tpuuém uig Takux nOpuUOOPOB, Kak ocluuiorpad WM JIOTHUECKUH aHanM3aTop, COEAMHEHMS
1enecoo0pasHo  MPOBOAMTH  IBETHBIMM  IPOBOJAHMKAMH, IIOCKOJBKY WX IIBET  ONpeeserT
COOTBETCTBYIOIYIO OCLIMJUIOIPAMMY.

OcHOBHBbIE KOMIIOHEHTDI

1. KomnonenT Bbixoa u3 nporpaMmmal.

2 Bcnomoratensabie koMnoneHTHI - rpynna SOURCES:
- 3a3eMJIeHHUeE (MeTKa), TOUKa HYJIEBOTO MTOTEHIMAJIa B CXEME.
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- UCTOYHHUK (PMKCHPOBAHHOTO HAMPSKEHUS +5 BOJIBT

-

- TeHepaTop OAHOIOJIIPHBIX MPSMOYTOIBHBIX UMITYJILCOB (AMILUIUTY/IA,
4acToTa, KOA(OPUITMEHT 3aIl0THEHUS ).

3 OCHOBHBIE IMTACCUBHBIC AIEMEHTHI - rpynna BASIC:
- TOYKa COSJAMHEHUS MPOBOIHUKOB, UCIIOJIB3YETCS TAKXKE VISl BBEJICHUS HA CXEMY HaJIUCE
uiHOM Hebonee 14 cuMBoOB (Apyrux cnoco0oB BBeAeHus Tekcta B EWB He cyimecTtByer).

- IepeKiIoyaTesb, yIpaBiseMbli HAKaTHEM 3a/1aBaeMOH KJIaBUILIEH KJIaBUATYpHI (B
KBa/IpaTHBIXCKOOKAX ), 10 YMOJIYaHUIO - KJIaBHIIA IpoOea.

O—

—d__

n
:

- IepeKiIrovaTellb, aBTOMAaTUYECKH CpabaThIBAIOIIUI Yepe3 3aJaHHOE BpeMs Ha BKIIIOYEHUE U
BBIKJIIOYEHHE (BpEMs B CEKYHJaX).

4.  Hunukartopusle npubopsl - rpynna INDICATORS.
O

- CBECTOUMHAUKATOPD (CBCT CBEUCHMS MOXKET OBIThH HAaCTPOCH KpPAaCHLBIM, 3€JICHBIM U CI/IHI/IM)
BLO/OP*

=~ o1 —

- CEMHUCETMEHTHBIN HHAMKATOP C IeMHPPaTopoM

| N N T N I |
- RO Poa

- CEMHCETrMEHTHBIM HUHAUKATOP

_®_

- JJaMIla HaKaJInBaHHA.
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5.  Jlormueckue snementsl - rpynna LOGIC GATES

- jgorumueckuii demeur "N

- jgorumueckui snement "MIJIN"

- jgoruueckui pinement "HE"
= i

e

- jgoruueckuii rnement "NJIN-HE"

- jgoruueckuii pnement "U-HE"

- JIOTHYECKMH diieMeHT uckirogaromniee "MJIN"

- JIOTUYECKHUH 3JIeMEHT UMILIUKAIAS

4.6. KomOnHMpOBaHHBIE ITU(PPOBBIE KOMIOHEHTHI.

- aCMHXpOHHBIN RS-Tpurrep

LI&T
mﬁﬂ:m

- YHHBCpcaHBHBIﬁ JK-TpI/II‘ TCP C IPAMBIM TAKTOBBIM BXOJOM U BXOAaMHU NPCAYCTAHOBKH

[~ 1

AlATh

- yHuBepcaibHbIi JK-Tpurrep ¢ ”HBEpCHBIM TAaKTOBBIM BXOJIOM M HHBEPCHBIMHU BXO/IaMHU
MIPeyCTaHOBKH

1D -
—= 1 -

- D-tpurrep 6e3 npenycTaHOBKH

11



Al

[
R

- D- co BXOOaMH IIPpEAYCTAHOBKHU

I10JIyCyMMAaTop

i

- TIOJIHBIM CyMMAarop

7. Ipubopsl, rpynna INSTRUMENTS.- noruueckuii ananuzarop

- . X
gl —&ddress
ol aicr | 4
- S i 2? Edit (0000 [Ccle
G162 Current (0170 Burst |
ales Initisl [0000 Step |
- reneparop ciosa - Word Generator ales Final [03E7 Breakpoint |
Ale&? = Pattarm...
cige| e ——
A16a Tntemal  External EalEaRC
renal
Eor| Frequency o
Y Y ata
2ieR| los___Bl [He B | ready @&
B1&F
2170 ascIf. .
|E¥e | -] | Binany [0001000100010007 |
(EEEEEE @D E DD OEEDHE

Ha pucynke renepatop cioBa MoOKa3aH B pa3BepHyToM Buje. ['eHepatop (WM KOIOBBIH
reHeparop) MpelHa3HaueH JJs reHepanuu 16-TH pa3psIHBIX JIBOMYHBIX CJIOB, KOTOpble HAOMparoTCs
MOJIb30BaTEJIeM Ha DKpaHe, PacIoOI0KEHHOM B JIEBOW YacTH JHIEBON maHenw. [yt Habopa JBOWYHBIX
KOMOMHAIMH HE0oO0XO0AMMO WICTKHYTh MBIIIbI0 Ha COOTBETCTBYIOLIEM pa3psjieé M 3aTeM BBECTU C
KJIQaBUATYPBI YHCIIO B ICCATHIHOM KOJIE.

CdopmupoBaHHble ClIOBa BBIJAIOTCS Ha IIECTHAINATH PACIIONOKEHHBIX B HIDKHEH YacTH
puOOpa BEIXOAHBIX KIEMM-HHINKATOPOB:

- C MH/MKAIHeil B IBOUYHOM KOJIe B CTPOKE OKHa binary;

- B TIOIIArOBOM (Step), MUKINIECKHUM (cycle) mim ¢ BEIOpaHHOTO CJIOBA /10 KOHIIA (TpH
Haxxatun kHonku BURST) npu 3amanHON yacToTe MOCBHUIOK (YCTaHOBKA- 33JaHMEM 4acTOThl B OKHaX
FREQUENCY);

- Ipy BHYTPEHHEM HJIHM BHeIIHeM 3amycke ( mpu Haxxatun kHonkn EXTERNAL,
CTpaBa BEPXHSSIKIEMMA CIIYXKHT ISl TIOKITFOUEHHS CHTHAIa CHHX POHHU3AIIHH);

- IIPU 3aIyCcKe 10 MepeHeMY WK 3aJHeMy GPOHTY CUT'HAJIa CHHXPOHHU3AINH CITY>KUT
KHOTIKA

- Ha MPaBYIO HUKHIOKO KJIEMMY BBIAAETCS BHIXOHOW CUHXPOHU3UPYIOIUI UMITYJIBC.

| £

12



IHopsinok BbINOJHEHUS PA0OTHI:
B rpynne Logic Gates, Boioupaercs Joruueckuii daement "U".
JIByMsl IIeTYKaMH MBIIITH Ha U300paKEHUH JIOTHUECKOTO AJIEMEHTA IEPEX0IUM K HaCTpOHKaM

&

napameTpoB Jlorudeckoro snemeHTa "M". BeibupaeM Koaum4ecTBO BX0A0B, Haripumep 4.

MO’KHO MPUCBOUTH HA3BAHKE JJOTUICCKOMY DJIEMEHTY.

K Beixomy norudeckoro annementa npucoeaunsieM u3 rpymnmbsl INDICATORS kpachblit
CBETOJIUOI.

Jnst nostyuenust siorudeckoro curnana (0 winu 1) yno6HO BOCIOIb30BATHCS HCTOUHHKOM
HaANPSDKCHUS

H IICPCKIIIO! : & 40

3arem HavypdacM 4 HICTOYHHKA U 4 HepeKJIIOH'a‘rEIJDI

)

m m T

I I I
Mg MG ﬂr
+ + +

[Tpu 3TOM NpUCBaUBaEM KaXI0My MEPEKIIOYATENI0 KIABHUILLY IEPEKIIOYEHHS 3aTEM COEANHSIEM
BXOJIbI JIOTHYECKON cxeMbl "M" ¢ KaXabIM U3 IepeKIItouaTesen.

__.f\_El

HpOBepKa COCTOUT B ITOJAYC PA3JIMNIHBIX KOJOBbBIX KOM6HH8.LIPII>1H8. BXOJ JOTHYECKON CXEMBI.

*—0

m M M

<. $ <.
ﬂ|f;_\4\y ﬂ[\ ;-\|Q_N\V
+ + +
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3
~3

3
~3

AG MG AG AG
+ + + +

Ha Beixoge norudeckoit cxemsl "1U" nosiBnsercs sorudeckasi 1 (TOpuT CBETOAMO) TOIBKO MIPH
nogadenornyeckux 1 (moTeHnuan 5 BOJIbT) Ha BCE YEThIPE BX0J1a JJOrHYecKoi cxemsl """,

KOHTpOJILHLIe BOIIPOCHI

1.  Kakue noruueckue 3J1eMeHThI UMeroTcs B Onoimoreke EWB?Kakue nmapameTpsl SABISIOTCS
HACTPaWBaEMbIMH B F€HEPATOPE MPSIMOYTOJIbHBIX HMITYJIHCOB.

2.  Kak npousBoautcsi coennHeHHe 00Jiee IBYX BXOJIOB MIIH BBIXOJIOB MEXy COO0¥?

3. C mOMOIIBI0 KaKUX JIEMEHTOB MOXKHO CMOJICITHPOBATH MOJAYyJIOTHIECKOHN 1 1
soruueckoro 07

®opMa npeacTaBIeHus pe3ybTaTa:

1.  IlpaBuna 3amycka M HACTPOMKH IPOrpaMMHOr0 Mojenupytouiero komiekca EWB.

2.  IlepeueHb OCHOBHBIX 3JeMEHTOB U3 6nbOmmoTekn EWB, HeoOXomumblit 11st
MO/JICJIMPOBAHUSUIOTHYECKUX CXEM U IIUPPOBBIX ycTpoiicTB DBM.

3. Ilpumepsl, BBIIIOJHEHHbIE 110 3a/laHUIO Npenoaasaresns. IlocnenoBaTebHOCTh COCTaBICHUS
MOJIETTUPYEMON CXEMBI.

Kpurepun onenkn:

OrneHka «OTJINYHO» BBICTABIISIETCSA, €CIIN 33JaHUE BBIIIOJHEHO BEPHO.

O1eHKa «XOpOII0» BBICTABISAETCS, €CIIU XO/1 BBIIOJIHEHHS 3aJaHHsI BEPHBIH, HO ObLIa JOMyIIEeHa
OJIHAWJIM JIB€ OLIMOKH, IPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTy.

OrneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, ECJIM IPUBEACHO HETIOIHOE BBIIIOJIHEHNE
3aJJaHHUs.

OneHka «HEeyA0BIETBOPUTEIBHO» BBICTABIISETCS, €CIIU 3aJaHUE HE BBITIOJIHEHO.

14



Tema 2.1 Jlormyeckune 0cHOBbI IBM, 3j1eMeHTHI M y3J1bI
JlabopaTopHoe 3ansiTue Ne 2
MopennpoBaHnue TpUITEpPOB

Heab: O3HakoMIIeHHE C BO3MOKHOCTSIMH MOAEIUPOBAaHUS PA0OTHI CXEM TPUTTEPOB.
HccnenoBanme paboOThI CXEM TPUTTEPOB PA3TMUHBIX THIIOB, UCCIICIOBAaHIE BPEMEHHBIX JHArPaMM
paboThI TPUTTEPOB.

Boinosinus padorty, Bol Oynere:
ymemp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYA0OBaHNE U HACTPAUBATh CBSI3b MEXY dJIEMEHTAMHU
KOMIIBIOTEPHON CUCTEMBI
— TIPOU3BOJUTH MHCTAUIALMUIO U HACTPOMKY MPOrPaMMHOT0 00eCieueHUsI KOMIIBIOTEPHBIX
CUCTEM

MarepuajibHoe o0ecriedeHue:
MeToandeckre yKa3aHust sl BBHIIOJHEHHS JJAOOPaTOPHBIX paboT, KOMIIBIOTED, MPOrPaAMMHOE
obecmeuenue: Multisim Education.

3aganue:
1. HccnenoBaTh aCHHXPOHHBIE U CHHXPOHHBIX R-S Tpurrepsl.
2. Uccnenosats paboty D-Tpurrepa.

Kpatkue TeopeTu4eckue cBeleHHA:

OcHOBHBIC IOHATHSA

@yHKIMOHANbHBIE Y3JIbI U ycTpoiictBa OBM cuHTE3UpyIOTCSI Ha OCHOBE JBYX THUIIOB
noruyeckux cxeMm: koMOuMHanMoHHBIX cxeM: (KC), u snemenroB mamsatu (OI1), B KOTOpBIX XpaHATCA
pe3yJIbTaThl 3TUX OIEepalMii 11 UCIOJIb30BaHUS B MOCIENyIOMUX omnepanusax. B kauectse OI1 B y3max
u ycrpoiictBax OBM HauOosnbliee pacnpocTpaHeHHE MOJYYUIIM TPUITEpHbIE YCTPOHCTBA MIIM, KaK MX
Jalie Ha3bIBalOT - TPUITEPHI.

Tpurreps! kak 1IMPPOBbIEC ABTOMATHI.

Tpurrep npencraBiseT coOol yCTpOHCTBa C ABYMSI YCTOHUMBBIMU COCTOSIHUSIMH, COZAEprKallee
AJIEMEHT MNaMATH (COOCTBEHHO TPUITEP) M CXEMY YIPAaBIEHHUS, BBINOJHEHHYIO, Kak MpaBUiIO, C
nomotpio KC. Cxema ympasineHus mnpeoOpasyeT mHocTymaromryro Ha ee Bxoael X1, X2 . . . Xn
nH(pOpMallMI0 B KOMOMHAIIMIO CHUTHAJIOB, JIEHCTBYIOIIMX HEMOCPEICTBEHHO Ha BXOAbl COOCTBEHHO
tpurrepa. Ilpu »3TOM wHH}OpMAIMOHHBIE BXOABI TPHUITEPA OTOXKIECTBISAIOTCS C  BXOJHBIMU
MIEPEMEHHBIMHU 1 UMEIOT CJeyIoIIe 0003HaYeHUS:

S (ot aHrnmiickoro Set - yCTaHOBKA) - BXOJI 111 aCHHXPOHHOM YCTaHOBKH TPHUITEpa BCOCTOSTHHE
1 (S - Bxon);

R (ot anri. Reset - copoc) - BXoa 1715t aCHHXPOHHO#M ycTaHoBkH Tpurrepa B coctosiaue 0 (R -
BXOJ);

D (ot anrn. Delay - 3anmepxxka) - MH(GOPMAIMOHHBIA BXOJ JUIS YCTAaHOBKH
tpurrepa Bcocrostaue 1 mim 0 (D - Bxon);

T (ot anrn. Toggle - kyBbipkaThes) - cuetHbiid BXoa (T - BXox);

J - BXOJ JUIsl CHHXPOHHOMN yCcTaHOBKHU cocTosiHUS 1 B yHuBepcanbHoM J-K - Tpurrepe (J - Bxon);
K - Bxox anst cuHXpOHHOM ycTaHOBKH cocTostHus 0 B yHuBepcaiabHoM J-K - tpurrepe (K - Bxox);C -
Bx0J1 cuaxponuzanuu (C - BXox).

AcuHXpoHHBIE BXOAbl R um S Moryr ObIThb NpSAMBIMM U HMHBEPCHBIMH. HBepCHBIE BXOJBI
0003HaYalOTCsl 3HAKOM HMHBEpCUHU. (711 MHBEPCHBIX BXOJIOB MH(POPMAIMOHHBIM CHTHAJIOM SIBIISIETCS
ypoBeHb Joruueckoro 0" (HM3Kuil ypoBeHb) Ha ypOBEHb JIoruueckoil 1" (BBICOKMI ypOBEHb) TpUITEP
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HepearupyeT. s mpsAMBIX BXOJIOB HA000pOT WH(POPMAIIMOHHBIM ~ CHTHAJIOM
SABJISICTCSI  ypOBEHBJIOrHYeckoro 1",
BsIxon ke Tpurrepa NpUHITO OTOKIECTBIATH C €r0 BHYTPEHHUM COCTOSIHUEM U
o6o3nauyarscuMBoiioM Q. IlomaBmsiomiee 4ucao CXeM TPUTTEPOB UMEET ABa BbIxoAa: mpsiMor Q u

MHBEPCHBIN @ B

YCTaHOBMBIIIEMCSI COCTOSIHMM Bcera, ecimm Q = 1, To @: Owu, ecmtm Q =0, T0 @: 1. [Ipu sTOomM
CUMTAIOT, YTO TPUTTEP HAXOMUTCS B cocTostHUM 1", ecnmu Ha mpsMom Beixoge Q mmeercs
BBICOKHI ypoBeHbHanpsukenus (Q = 1,

Q

= 0), u B cocrosiauu "0", eciM Ha MPSIMOM BBIXOJC MUMEETCS HU3KHH YPOBEHB

nanpsoxerms (Q = 0, 0= 1).

O60o3HaueHue TPUITEPOB Ha PYHKIIMOHANBHBIX CXeMaX.

[Tpumepsl YCIIOBHOTO 0003HAYCHHS TPUTTEPOB HA (YHKIIMOHAIBHBIX CXEMaxX B COOTBETCTBHUU C
I'OCT 2.743-91 (ECKJl) mnoxa3zansl Ha pucyHKe. Ecim Tpurrep coaepXUT BXOJHYIO JIOTHKY,
VIPAaBISIONIYIO TPOIECCOM 3aHECCHHs] B HEro HHQOpPMAIMH, TO B NPSIMOYTOJbHUKE, YCIOBHO
M300paxkarolieM TPUITEpP, OTIESETCS YepTOi JieBee NOMOIHHUTEIBHOE IMOJIe, a B HEM IOKa3bIBAeTCs
Bxox "C" CHHXpOHHM3MPYIOIIETO CHTHAJIAa W  OTMEYATCS  (DYHKIMOHAIBHBIE HAa3HAYCHUS
MH(OPMALIMOHHBIX BXOJIHBIX curHaioB X1, X2 . . . Xn. B ocHOBHOM moje MNpsAMOYTrOJIbHHKA
BBICTaBJIsIeTCA cUMBOJ T mi110003HaYeHUs TpUrTepa. JJONMOIHUTEILHOE TT0JIE MOKET OBITh Pa3IeIeHO Ha
JIBE 4YacTU: AaCHHXPOHHYI0O M CHHXPOHHYI0. B mepBoil mpocraBistoTcss cuMmMBoibl S U R BX0m0B
ACUHXPOHHOHN ycTaHOBKM TpurrepoB B 1 m 0, Bo Bropoi Ha mectax X1, X2 . .. Xn - CHUMBOJIBI,
OTHOCSIIIIME IaHHBIM TPUTTEP K TOMY HJIM HUHOMY (PYHKIIHOHATHHOMY THITY.

Iy 7 a
X
s
X q
R

Knaccudukanus Tpurrepos.

B Hactosiliee BpeMsi B MHTErpajlbHOM MMKpPOCXEMOTEXHHKE Haubolsiee pacnpoCTpaHEHHBIMU
SIBJIAIOTCSI TPUITEPHI M JIOTUYECKUE 3JIEMEHTHI OTEHIIMAJIBHOTO TUIA. B OCHOBY KiaccuuKauy 3Tux
TPUITEPOB TOJIOKEHBI 1BA OCHOBHBIX IIPU3HAKA!

1) OYHKIMOHANBHBINA - 3TOT NPU3HAK OINpPENEISAET HAa3HAUYECHUE TPUITEpa U B psle
CIyyaeB SIBJISETCS PEIIAIONIUM MPH BBIOOPE TUIA TpUITepa Ul MPOEKTUPYEMOIO BBIYUCIUTEIHHOTO
ycTpoiicTBa wim y3ia. [1o ykazaHHOMY npu3HaKy pasnmmdatot Tpurrepsl R-S, D-, T-, J-Ku ap. tumos.

2) Croco6 3anucu nHGbOpMAlMK B TPUITEP - TOT MPHU3HAK XapaKTEpHU3yeT CIocod
3anucurMH(OpPMallK U BPEMEHHYIO TuarpaMmy padoT Tpurrepa, T.e. onpeaesseT X0/ Mpoliecca 3anucu
uHpopmanuu B Tpurrep. I[1o aTomy npusHaky TpUrrepsl HOApa3aeissioTCs Ha ABE TPYIIIBL:

a) aCHHXPOHHbIE;0) CHHXPOHHBIE;

3anuch WHGOPMALKMU B ACUHXPOHHBIM TPUITEpP OCYLIECTBISIETCS B MPOU3BOJIBHBI MOMEHT
BPEMEHH HETOCPEICTBEHHO C MOCTYIJICHHEM HH()OPMAITMOHHOTO CUTHAJIA HAa BXOJ TPUTTEPA.

CHUHXpPOHHBIE TPUTTEPHl MOMUMO MHGOPMAIIMOHHBIX BXOJOB COJIEP’KaT OAWH WM HECKOJBKO
CHHXpOHM3Upyonmx Bxof0B (Bxogq C Ha puc. 2.1). 3anmuck uHpOpMANMU B TaKue TPUITEPHI
OCYILIECTBIISIETCSl TOJIBKO MpH TMoAade CHUHXpoHu3upymmero umnyiasca (CU). B cBoro odepens,
CHUHXPOHHBIE TPUITEPHI MOJPA3IEIAIOTCA Ha TPUTTEphl, padoTtaroure no ypoHio CU (6e3 3aaepiKKn)
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U Ha TPUITEpHl C BHYTPEHHEH 3aaepkkoil. B mepBrIX cpabaTbIBaHUE MPOUCXOTUT OJAHOBPEMEHHO C
nocrymienueMm CH, a Bo BTOpbIX - ocie okoHyanus necteus CU.

Tpurrepst R-S - Tuna

AcuaxpoHHBIM TpurrepoM R-S tuma (R-S - Tpurrepom) Ha3zpiBaeTCs JOTUYECKOE YCTPOHUCTBO C
JIBYMsI YCTOMYUBBIME COCTOSIHUSIMU, UMEIOIIee 1Ba HHPOPMAIIMOHHBIX BXoja R u S, takue uro, mpu S

1 u R = 0 tpurrep npunumaetr cocrosinue 1 (Q = 1), anpu R =1 u S = 0 Tpurrep npunumaer
cocrosiane( (Q = 0). 3akoH pyHkMOoHMpOBaHUs R - S - Tpurrepa ¢ npsMbIMU BXOJaMH OTOOpaKeH B
TabuIe nepexooB (Tadbmuma 1).

Tabnumna 1
R S Q
0 0 He
MeHsIeTCs
0 1 1
1 0 0
1 1 3anpenieH
0

Kak crnegyer u3 tabn.l cocrosuue R - S -Tpurrepa He u3MeHsieTCs, €CTU Ha O0OMX BXOAax
CXEMBI JIEHCTBYIOT CUTHAJIBI C YPOBHEM JIOTMYECKOT0 HYJIS. B ciydae 0 JHOBPEMEHHOIO OCTYIUICHUS Ha
Bxoabl R u S nornueckux 1, Tpurrep npuHuMaer HeompeneneHHoe coctosgHue. [loaTomy normueckue
YCTpOICTBa HA OCHOBE TPUITEPOB JIOJIKHBI CTPOUTHCS € YUETOM UCKIHOYEHMs] KOMOUHAIMI curnainos R
=S=1.

O6o3HaueHue TpUrrepa MOKa3aHo Ha PUCYHKE.

&y

8 -

=
By

BN

CunaxpoHHBIN R-S -Tpurrep ¢ npsiMeIMHA BXOJIAMH.

B oTiaMuuMM OT aCHHXPOHHOTO ATOT TPUITEP HA KAXKIAOM HH(DOPMAIMOHHOM BBOJEC HMEET
JIOTIOJTHUTEJIBHBIC CXEMbBI COBIQJICHUS, TEPBBIC BXOIbl KOTOPHIX OOBEIUHEHBI M Ha HHUX MOJAOTCS
CHUHXPOHU3HUPYIOIINEC CUTHAJIBI. BTOpI)Ie BXOJbI CXEM CpaBHCHHS SABJIAIOTCA I/IH(l)OpMaHI/IOHHBIMI/I. Takum
o0pa3oM, HaJMYUE CXEM COBMAJCHUS ONpeAesieT TO OOCTOSTEIbCTBO, YTO TPHUITEp Oyaer
CpabaThIBaTHOT CUTHAIOB R ¥ S TOJBKO MPH HATMYNN CHHXPOHHU3UPYIOMIETO HMITYJIBCA.

Ha pucyHke mpenctaBieHO 0003HAUYeHHUE CHHXPOHHOTO R-S - Tpurrepa ¢ mpsMbIMH BXOJaMH.
3akoH (h)YHKIIMOHUPOBAHUS CHHXPOHHOTO R-S - Tpurrepa ¢ mpsMbIMi BXOJIaMH TIPE/ICTABIICH B TaOJHIIe
nepexooB (Tabuuia 2).

Tabmuna 2.
C S R Q
0 0 0 HE MEHSIETCH
0 0 1 HE MEHSIETCH
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0 1 0 He MeHsleTCsl
0 1 1 He MeHsieTCsl
1 0 q He MeHsleTCsl
1 0 1 0
1 1 q 1
1 1 1 3anpenieHo

KomOunammst R=S=C=1 sBnsercs 3ampemieHHOd ¥ JO/DKHA OBITh HCKJIIOYEHA TIPH

(YHKIIMOHMPOBAHUH CXEM C MCIIOJIb30BAaHHEM CHHXPOHHBIX R-S - Tpurrepos.
Tpurrepst D-tuna (D-tpurrepsi).

Tpurrepom D-tuna (D-Tpurrepom) Ha3bIBaeTCsl JOTUYECKOE YCTPOMCTBO C ABYMsI YCTONUMBBIMU
COCTOSIHMSIMU U OJHUM HH(OpManMoHHBIM BXoaoM D. B Ttpurrepax D-tuma 3naueHue nepeMeHHON B
MOMEHT BpeMenH t " coBmajaer co 3HaYeHHEM BXOJHOI IepeMEHHONH B MOMEHT BpeMeHH t "B cBsm
C4eM, TaKOW TPUITEP YacTO B JIUTEPATYPE HA3BIBAIOT TPUITEPOM 3aEPIKKU.

Crnenyer OTMETUTh, YTO AaCUHXPOHHBIN Tpurrep D-Tuna He Hailen npakTU4eCKOro MpUMEHEHHUS.
W3 »TOoro ypaBHEHHMS BHJHO, YTO MpPU HaJUYMU CHHXpoHu3upyromero curhHaira (C=1) tpurrep,
MIEPEXOJIUT B COCTOSTHUE

nc1
Q N a mpu orcyTcTBHM TakTUpyomero curtana (C=0) Tpurrepcoxpanser
MpEaBIAYIIEEe COCTOSHUE.
Ha PHUCYHKC TMPEACTABJIICHO 0603Ha‘leHI/Ie CUHXPOHHOI'O TpHUITCpA D-TI/IHa 663 3aJICPIKKH
VIPaBIIsIEMOTO YPOBHEM CHHXPOHU3HUPYIOMIETO UMIyibca. Bxon D siBisiercss nHGOpMAIIMOHHBIM, a BXO]T
C - CUHXPOHU3HUPYIOLIUM.

T2
"

Tabnuia nepexoaos.

C D Qt+1 ITpumeu.
0 * Qt XpaHeH.
1 0 0 Yeran. 0
1 1 1 Yeran. 1
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Ipumep

=i

2Ucnosb3yeMble 3JIeMEHThI IPOrPaMMBbI

+

oY
I

1)  Voltage Source. C mOMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ] TPUITEPOB U JIOTHYESCKUX
AJIEMEHTOB TOAETCIOTNYECKas eMHUIIA.

“
.

—d

2)  Ilepexmrouarensb (Basic->Switch). IlepekimtoueHne npoU3BOIUTCSA HAXKATHEM Ha KIIABHIILY,
YKa3aHHYIOB CKOOKaX HaJl 9THM 3JIEMEHTOM.

3)  Jlormueckwuii anement "™ (Logic gates->2-Input AND gate).

— il

4)  Jlormueckwuii anement "MJIN" (Logic gates->2-Input OR gate).

1D
—1=[1 b

5)  Tpurrep tuna D (Digital->D Flip-Flop)

O_

6) Ceerounaukarop (Indicators->red Prob). Tlpu mogaue Ha 3TOT 37I€MEHT JIOTHYECKOM

+

m
CANMHUOBICBETOAUO/ 3aropacTtcsa KpaCHbIM IIBETOM. -
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7) HcTounuk mpsmMoyroiasHbIX curHanos (Sources->Clock). Beimonuser GyHkimto
CHHXPOHH3ATOPa,KOTOPHIi 00€CIIeYNBAET OTHOBPEMEHHOCTD ITOJa4H CUTHAIOB Ha BXOJIbI TPUTTEPOB.

Iopsaok BbINOIHEHUs PA0OTHI:
HccienoBanue aCHHXPOHHBIX M CHHXPOHHBIX R-S Tpurrepos.
1. [Ipocreiimme cxeMbl aCHHXPOHHBIX R-S TpUTTepOB COCTaBUTH C MCIIOJIb30BAaHUEM
noruueckuxanemenTos "U-HE", "UJIU-HE".

S

Liﬂ
\
lo

\

\
/

i
+

Puc. ACuHXpOHHBIN TpUITEp HA JTIOrH4ecKux 3eMenTax -HE

Puc. Acunxponnsiit R-S Tpurrep Ha orudeckux snementax "MJIN-HE"

R
Q

i

T)C

Jns momauum Ha BXONBI Tpurrepa 3HaueHud jormueckoro "0" um "1" Bocmomb3oBaTbes 5-
BOJIbTOBBIM MCTOYHHMKOM U TepekirodaTesieM. [ KOHTPOJsi 3HaYeHUN Ha MPSIMOM BBIXOJIE TPUTTEpa
BOCITIOJIb30BaThCSl CBETOUHIUKATOPOM.

[TpoxoHTpOIMpPOBaTH PAObOTY TpUTTEpa MO TaOIUIE cOCTOsIHUM. HalWTu u OOBACHUTD OTJIMYKS B
YIIPaBJIEHUM aCHHXPOHHOIO Tpurrepa Ha anemenrax "WUJIN-HE".

CocTaBuTh TaOIUILIBI COCTOSHUN pabOThI TPUTTEPOB.

Jns moctpoenust cuHXpoHHOTO R-S Tpurrepa Heodoxoaumo 1006aBUTH jorudeckue cxemsl "U-
HE" nnsa ananusa cuHXpOCUTHaJIa M 100aBUTh UCTOYHHK CHUHXpOCHUTHaja. B KaduecTBe CMHXpOCUTHAJIA
MOYKHO B3Th 5-BOJIbTOBBIM UCTOYHUK U MMEPEKIIOYATENb.
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Puc. Cunxponnsbiii R-S tpurrep Ha norudeckux snemenrax "M-HE"IIpumep noctpoenus
MOJIETIN CXeMBbl CHHXPOHHOTO R-S Tpurrepa.
CoctaBuTh TabIMUILY COCTOSHUN CUHXPOHHOTO R-S Tpurrepa.

3

HccaenoBanue padorsl D-Tpurrepa
Co0parts cxeMy, MoJieTHpyIoNIyto padboty D-tpurrepa u3 6ubiarorednoro Habopa.

< Digital x|

—+= L1 -

1 Hzrso%

-+
W3 nanHoro Habopa 31eMeHTOB cobupaeTcs cxema mpoBepku padoTel D-Tpurrepa.CocTaBuTh
TabuIy mepexoaoB D-tpurrepa.

KoHTpoJibHbIE BONIPOCHI

1. K xakomy KJ1accy yCTpOMCTB OTHOCATCS TPUITEPHI: K KOMOMHAIIMOHHBIM CXEMaM M
1 (poBbIMABTOMATaM U B YEM OCHOBHOE OTJIMYHE?

2. o xakuM MpU3HAKAM KJIACCH(PHUIIMPYIOTCS TPUTTEPHBIE yCTPOUCTBA?

3. KaxoBbI OTIIMUMS CHHXPOHHBIX TPUITEPOB OT ACUHXPOHHBIX TPUITEPOB?

®opma npeacTaBIeHus pe3ybTaTa:
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1. CxeMbl, MOZEHpYIOTHEe PaObOTy TPUTTEPOB MO BCEM IMYHKTaM 3aIaHus.
2. Tabnuip! mepexoa0B TS KaKI0H MOJISTUPYEMON CXEMBI TPUTTEpa.

Kpurepum ouenkmu:
OrneHka «OTJIIMYHOY» BBICTABIISIETCS, €CIIN 33/JaHUE BBHITIOJIHEHO BEPHO.
OLIGHKa «XOPpOIIO» BBICTABJIACTCA, CCIIM X0 BBINIOJIHCHUA 3a1aHUA BeprIfI, HO 6BIJ'Ia A0ImylIcHa

OJHauJIn IBC OH_II/I6KI/I, IMPUBCAMINEC K HEIIPABUJIBHOMY PE3YJIbTATY.
OL[GHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, CCJIM NPUBEACHO HCIIOJIHOC BBIIIOJIHCHUC

3aIlaHI/I$I.OI_[eHKa «HEYAOBJICTBOPUTECIIbHO» BBICTABIACTCA, €CJIN 3aJaHUEC HE BLIIIOJIHCHO.
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Tema 2.1 Jlornueckue ocHOBbI IBM, 3j1eMeHTBI U Y3JIbI

JlabopaTopHoe 3ansitue Ne 3
MoaenupoBaHue perucTpoB

I_[e.m,: O3HakoMiieHHE C BO3MOKHOCTSIMH MOACIINPOBAaHUA pa6OTBI CXEM PpCrucTpos.
HccnegoBanue CXEM  pCrucCTpoB  pa3jInvdIHOIO Ha3Ha4YCHU, HUCCICI0BAHUC Hp606pa30BaHI/I$I
napaijiICJIbHOI'O U IMOCJICA0BATCIIBHOI'O KOJA.

Boinosinus padorty, Bbl Oynere:
ymemb:
— IIOJKJIFOYAaTh AOIIOJIHUTCIBHOC OGOpyI[OBaHI/IC 1 HACTpauBaTh CBA3b MCKAY 2JICMCHTAMU
KOMIIBIOTEPHON CUCTEMBbI
— TNPOU3BOJMTH UHCTAUISAIMIO U HACTPOHKY IMTPOrPAMMHOI0 00ECIICYeHUSI KOMITBIOTEPHBIX
CUCTEM

MarepuajibHoe o0ecredeHue:
MeToanyeckre yKa3aHUs IS BHINOJHEHHs JIAOOPATOPHBIX PaboT, KOMITBIOTEDP, MPOrPaMMHOE
obecmeuenue: Multisim Education.

3amanmne:
1. CocTaBUTh CXeMY pErucTpa napajuiebHOrO 3aHECEHUST ABOMYHOTO KOA
2. CocTaBUTh CXEMY CIIBUTAIOLIETO PErUCTpa

Kpartkue Teoperuueckue cBeieHUs:
OcHOBHBIC IOHATHUSA

Peructp - 3T0 3JIEKTPOHHOE YCTPOWMCTBO ISl 3aIOMHHAHUS (XPAaHEHHUSI) CJIOBA, a TAKXKE JUIs
BBIITOJIHCHHA HAJl CJIOBAMH HCKOTOPLBIX JIOTHYCCKUX onepaunﬁ.

Peructpsl BEIMOIHSIOT CIEAYIONUE OCHOBHBIE ONEPAIIUHU:

- YCTaHOBKA PETHCTPa B HYJIEBOE COCTOsIHKE (COpOC);

- MIPUEM CJIOBA U3 IPYTOTO PETUCTPA;

- nepeaya cioBa B APYrol perucTp;

- CBUT BIIPaBO U BJIEBO Ha TpeOyeMoe YHCII0 Pa3psiioB;

- npeoOpa3oBaHuEe MOCIIET0BATEIHLHOTO KOIa B MApaJUICIBHBIN U apaJlIeIbHOTO B
MOCIIeI0BATEIbHBIN.

Peructpsl, kak npaBuiio, cTpostcs Ha D-tpurrepax, T.K. 3TH TPUITEPHI MO3BOJISIIOT IPOU3BOIUTH
3anuch nH(popManuu oaHOGA3HBIM KOJIOM 0e3 mpeaBapuTesbHOro "obHynenus" mo Bxoay D (cm. mab.
pab.2).

[Ipuem wuHpOpMALIMKM B PETUCTP M BbIJA4a MOXKET OCYLIECTBISATHCS NapauieIbHO U
mocJeIoBaTeNbHO. B mepBoM cirydae CII0BO IpeACTaBisieTCsl B BUJE NapauiensHoro koaa. [Ipu 3anmucu
U MPU CYUTBHIBAHUU BCE Pa3psiibl KOJa CIOBa MEepPeAaroTCsl OJHOBPEMEHHO, KKIBIA pa3psl MO CBOEH
KozoBoi mwmHe. [Ipy mocienoBaTebHON Mepesade Koja CioBa, Bce pa3psabl KOJa CIoBa MepeIaroTces
MOCNIEZIOBaTEeIbHO BO BPEMEHU OJMH 32 JPYTMM W CTPOTO B OMpEeNIeHHBbIE IUCKPETHBIE MOMEHTHI
BPEMEHH, COBIQIAOIINE C YIPABIISFOIIMMHA CUTHAJIAMHU.

Paznuuarot, cABUTAIOIINE PETUCTPHI, B KOTOPHIX BO3MOXKEH CIBUT XPAHUMOTO KOJa U PETUCTPHI
0e3 caBura ¢ npueMoM HH(pOpMaluK NapaiedbHbIM KoJoM. PaccMOTpuM mpUHLIKIT pabOThl PETUCTPOB
Pa3IMYHOTO HA 3HAYCHUSI.

Peructp ¢ npueéMom nHboOpMaluy napaieabHbIM KOJIOM.
OTH perucTpsl NpeaHa3HaYeHbl sl IpUeMa, XpaHeHHs U BblJaud MHGOPMAIMU KOJa OJHOTO N-
paspsaIHOrO CJIOBA, T.€. MPUEM U BblIaya WH(GOPMAIMK OCYIIECTBIISAETCS B MapajljieIbHOM KOJe,
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paccMaTpuBaeMblil N-pa3psaHbIA, PETUCTP MOXKHO MPEACTaBUTh KaK COBOKYIMHOCTH OJHOPA3PSIHBIX
PETUCTPOB, UMEIOIIKUX 00mMe muHbl yrnpasiaeHus. Ha puc. 1.1 mpencraBiaen ¢parmeHT cxemsl (3
paspsna) perucTpa ¢ MpUEMOM HH(POPMALUU HapajieNbHbIM OAHO(a3HBIM KoaoMm. Cxema JaHHOTO,
perucTpa HMeeT BBIXOJHYIO JIOTUKY Ha JJeMeHTax 1-D3, KOTOpas TO3BOJISIET CUYUTHIBAThH
nHPOpPMALIMIO M3 PETUCTpa Kak B MPSIMOM, TaKk M OOpaTHOM KOJE€ B 3aBUCHUMOCTH OT 3HAYCHHM
paspemaromiero curaana Py u P3

P2 y1 y2 y3
& 1 &l 1 & 1

F— 3, 3, |9,

Ps
D(ITiaQ D|T.Q D|T:q }——
p— p—— p——
T SE— SE— SE—
—x1 & —x2 & —x3 &
3, 3, ch

Peructp (puc.) Beimonnen Ha D-tpurrepax (Ti-Ts3). 3anuch nndopmanuu ocymecTBiIseTcs Mo
BxomaMm D.

Bxoanoe cnoBo X=x1XoX3 moctynaeT Ha Bxoibl D yepe3 KOHBIOHKTOPbI D4-0¢ U nipu P1 =[TU]=1
3aIUCHIBACTCS B PETHCTP.

CUuThIBaHHE BBIXOJIHOTO CJIOBA Y=Y1Y7Y3 IPOU3BOIAUTCS YepPe3 JIOTUICCKUE AIEMEHTHI J1-J3 - €
npsaMbIX BeIxon0B Q1 Q2 Qs mnm ¢ mHBepcHBIX BbIX0AOB !Q1, !1Q2, Q3. ITpu Po=1, P3=0, Y=X T.c.
CUHTHIBAaHUE MPOUCXOTUT B MpsiMoM Koje, a mpu Pp=0, P;=1 Y=!X, T.e. cunThiBaHWE MPOUCXOIUT B
00paTHOM KoJIe.

CaBuraronme perucTpel.

B perucrtpax 3TOro Tuia OCylIeCTBIIAETCS CABUI CJIIOBA BJIEBO WM BIPABO Ha 3aJaHHOE YUCIIO
pa3ps0B. 3a OJIMH TAaKT MPOMCXOAUT CIBUT HAa OJMH paspsi. [IpuMeHsoTcsa 3TH perucTpsl B OCHOBHOM
Ui 1peoOpa3oBaHUs MapajUIebHOIO KOJa B TIOCIENOBAaTENIbHBIA W HAoO0OpPOT, a TaKxke B
apu(MeTHYeCKuX YCTPONCTBAX MPH BHIMOIHEHUH ONEpalluid HaJ| CelHalbHbIMU KogaMu. ClBUraromnye
PErucTpsl BBIMONHAOTCS HAa D-Tpurrepax.

Ha puc. 1.2 mnpencraBieHa cxema CIBUTAIOLIETO PETHCTPa, BBIMOJHAIOLIETO ONEPalUio
npeoOpa3oBaHusl MOCIEJOBATEIBHOIO KoJa B MapayulenabHbId. Unciao X=xi1XpX3 B HOCIEIOBATEIBHOM
Kojie mocrynaetr Ha BxoJ D-tpurrepa Ti crapmmm paspsnom Brepen. IIpu moctymnenun 1-ro TU x3
3anuceiBaetcs B T1. ITo Bropomy TU x3 nepenuceiBaercs B To, a B T1 3anuchIBaeTcs Xz U T.JI.

X=X4XoX3 v y2 v3
———Ip|Ta D|T2q DITsQ —

™
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Takum oOpazoM, mocie TPEX TAKTUPYIOIIMX HMITYJIBCOB BCE UYMCIO OKAXETCsS 3alMCAaHHBIM B
PErUCTpP ¥ MOXET OBITh CUMTAHO B MapajuieIbHOM Koje ¢ BhIxoa0B Q1,Q2,Q3 (Y=X) umu !Q4, 1Q2, 1Q3
(Y=!IX). [Ipouecc cunThIBaHHUS OPraHU3YETCS TOUYHO TaKKe, KaK ¥ B CXeMe puc. 1

Y=y1YaYs
P,
1 &[ 1 T =1 & 1 T L& 1 T
nor D|'1Qq D|'2Q2 D| 'sQs—
L L L
& & &
m o) o [ o [
x1 x2 x3

Ha pucynke wm3o0pakeHa cxema CABHUTAIONIETO PErHCTPa, BHIMOIHSIONIETO MPeoOpa3oBaHUS
MapajuielIbHOTO KOJa B TIOCIENOBaTeNbHBIA. BxomHoe cimoBo X=XiXpX3 mpu P1=[TU]=1 u P,=0
3amuchIBacTCs B 111213 TouHO Takke kak ¥ B cxeme puc. 1.1. 3arem mpu P,=[TU]=1 u P;=0
MIPOUCXOIUT TIepe3anuch HHPopmanuu u3 T1 B T, u3 T2 B T3 1 T.1. V3 Miaamero paspsiga B cTapiiuii
M0 Ka)X/J0My TaKTHPYIOIIeMy HUMIyJbCy. TakuMm oOpa3oM, Ha BXoje mocieaHero paspsaa Qs Oyayr
MOCJICIOBATEIBLHO TOSIBISATHCS X3,X2,X1, T.€. BXOJHOE CIIOBO X, MPEJCTABIEHHOE B MapajUieIbHOM KO
OyzeT nmpeoOpa30BaHO B BBIXOIHOE CJIOBO Y, MPEACTABICHHOE MOCIEI0BATEIbHBIM KOJOM.

B peructpax Ha cxeMax KOJUYECTBO TPHUITEPOB B PETHCTPE 3aBHUCIT OT Pa3PSIHOCTH
npeodpa3yeMoro MaluHHOTO cinoBa. [Iporecc 3anucu, CYMTHIBAaHUS U TPEOOPA30OBaHUs OCTACTCSA TaKUM
K€, KaK ObUIO OITMCAHO BBIIIIE.

Hcnonb3yembie 3jieMeHThI IPOrpaMMbl

T

oY
I

1)  Voltage Source. C mOMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ] TPUITEPOB U JIOTHYESCKUX
3JIEMEHTOB TOAAETCAIOTNIECKas €MHUIIA.

-
{o

—d_

2)  Ilepexmouarens (Basic->Switch). [lepexinrouenne npou3BOAUTCS HAKATUEM Ha KIIABHIITY,

YKa3aHHYIOB CKOOKaxX HaJl ’TUM 3JI€MEHTOM.—

3)  Jlormueckwuii anement "1U" (Logic gates->2-Input AND gate).

&l

4)  Jlormueckuii snement "MUJIN" (Logic gates->2-Input OR gate).

1
=
T

—+=[1 b
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5)  Tpurrep tuna D (Digital->D Flip-Flop)
O-

6) Cgerounnukarop (Indicators->red Prob). [Ipu mogaue Ha 3TOT JIEMEHT JIOTHYECKON
€IMHUIIBICBETOINO]] 3ar0PACTCs KPACHBIM [BETOM.

+

]

7)  HcrouHMK mpsAMoyroiabHbIX curHaioB (Sources->Clock). Beimonuser GyHKImo
CUHXPOHU3ATOPA,KOTOPHIA 00eCIIeYNBACT OJHOBPEMEHHOCTD TIOIaYH CUTHAJIOB HA BXOBI TPUTTEPOB.

IMopsi10K BHINOJHEHUST PAGOTHI:

CoCTaBUTh CXEMY TPEXPa3psTHOTO PErHCTpa I 3aHECCHHS CJIOBA MapajlICIbHBIM KOJIOM U
BO3MO)KHOCTBIO BBIBOJIA B ITPSIMOM M 0OPAaTHOM KOJIaX U KOHTPOJIEM 110 HHIUKATOPaM.

[TopsiioK MOCTPOCHUS CXEMBbI PETHCTPA.

1. COopKa MepekIFoYaroIIuX CXEM JJIs YIIPABICHUS CYMTHIBAHHEM B IIPSIMOM U
o0paTHOM KOJIax:

il

Jns peanuzanuu JaHHOHM CXeMbl HEOOXOAMMO TPU TAKUX COETUHEHUS.

2. K Bxony C1 kaxnoro u3 Tpex D-TpurrepoB nogaxiarouuM HCTOYHUK
IPSIMOYTOJIBHBIXUMITYIIbCOB ¢ yacToToi 10 I'1, 3a3eMiIuB ero Ha BBIX0/Ji€ MUHYCOBOI'O CUTHAJIa:

1D —1D =10

’—‘.} 1 =3 y} M - r} N =3

1]

1

3. Tpu NATUBOJIBTOBBIX UCTOYHHUKA HANPSKEHUS MMOJACOEAUHSAIOTCS Yepe3
nepekiIoyareny kexogam D1 TpurrepoB Kaxaoro paspsnaa.

I[J'IH HaCTpOﬁKH YIIPABJICHUEM TICPCKIHOYATCIIA HeO6XOZ[I/IMO Ha3HA4YUTL KJaBUILY JJIA
MEPCKIOYCHUA JAaHHOTO MECPCKIIOYATEIIA. ,Z[HH 9TOI'0 HYXXHO JIBOI>'IHBIM IICTYKOM MBI KIWKHYTb Ha

M300pakeHNH MEPEKITIoYaTelIs U MeHIo HacTpoiku B popme KEY yka3zaTh 3Ty KiaBumy.

4. WNHBepcHBI BBIXOJ TpUITEpa IMOAKIOYATH K BXOAY HM)KHETO JIOTHYECKOIO

anemenTa "N". [Iponenars 3Ty npouenypy ¢ KaxabIM TPUITEPOM M COOTBETCTBYIOLINM COEANHEHHUEM.

5. IIATUBOJIBTOBBI MCTOYHUK HAMPSKEHUS IMOJAKIIOYATH K BXOLY IMEPEKIHYaTelIs,
BBIOMpAIOIIETO MPSMOE UM MHBEPCHOE CUUThIBaHUE. BepXHU BBIBOJ MepeKoyaTess MOAKIIOUNUTh K

BEPXHEMY BXOJ/ly BEPXHETO JIOTHYECKOTr0 3eMeHTa """ Kax 10l cXeMBI.
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6. HToroBasi cxema perucrpa, roroBas K MPOBEICHUIO MPOBEPKU PaOOTHI BBITIISIAT
CJIeTYIOIUM 00pa3oM:

E- ° -

kI O s ’

—

IMopsiiok MpoBeeHNUsI HCCJIEA0OBAHNUS PA0OTHI PerucTPa NapasjiebHOT0 3aHeCeHHs

[Tpu ucxomaHoM monoxkeHnu kirtoda K (BepxHee MoJI0KeHNEe) WHIAMKAIUS TTOIKIIF0YaeTCs K
MPSIMBIM BBIXO/IaM PETUCTDA.

[TonmoskeHne HIDKHUX Mepekirodarencit 1,2,3 onpenensier Ko, o1aBaeMblii Ha BXOJ[ pEerucTpa.
Bxirouenne 1 u 3 Boikimouareneil (Haxarue kiaBuil 1 U 3) COOTBETCTBYET 3aHOCHMOMY KOIY

101.

B pesynbrare 3aroparoTcsi COOTBETCTBYIOIINE CBETOUHIUKATOPHI.

<

10 10
5 ] n £

R E— T :

[Tpu u3mMeHeHnn MoNOKeHUs nepexnodarenst K Ha mHAuKaTopax oToOopa)xaeTcss MHBEPCHBIN
ko.CoCcTaBUTh BPEMEHHYIO JHarpaMmy padoThl perucTpa rnapajjiesibHOro 3aHeCeHHs.

2. CocTaBUTB CXeMY CABHTAIONIET0 Perucrpa
B ocHOBE cXeMbI CABHUTAONIETO PETUCTPA HCTIONB3YETCS Ta )K€ dJIeMEHTHas Oasa.

L 1 L L ﬁ)

=0 P N 0 p =0 P




N3MeHsist 4acToTy reHeparopa CMHXpouMnyiabcoB B nipeaenax 0.1 go 1 I'n, ¢ momonisio
nepeksoyarens S (KiaaBuiia S) MOKHO 3aHOCUTh MTOCIIEIOBATENbHBIN KOJI.
MopaenupoBanue padoTsl cueTunka /[:koHcoHa

Jns monmydeHus cxembl cyeTyumka J[KOHCOHa HEOOXOIUMO COEIUHUTH WHBEPCHBINH BBIXOJ
CTapIlero paspsjla perucrpa ¢ BXOJOM MIAAIIero. V3MeHssi 4acToTy CHUHXPOUMIYJIbCOB, MOXKHO

I[O6I/ITCH paBHOﬁ CKOPOCTH U3MCHCHUA COCTOSTHHUH.

[
[

I

[

!

[

B

[

I

[

|

]

Cobpatb

CXEMYy PEBEPCHUBHOIO

CABUT'arOIICTO

Ok

3asaHue 171 caMOCTOSITeIbHOM PadoThI
peructpa. OpraHu3oBarb yIpaBJi€HUE

HaIIpaBJICHUEM CABUI'a C IIOMOIINBIO IICPCKIIOYATCIIA U 00ecreYnThb HMHAIWKAIIUO BBIITOJIHCHUA onepaum“l

cABuUTa.

KonTposabHbie BONPOCHI

NS

perucrpa.
5.

®opma npeacTaBiaeHus pe3yabTaTa:

1.
2.

Kpurepun ouenku

Ha3nauenue pa3nuyHbIX TUIIOB PETHCTPOB B BBIYUCIUTENIBHBIX YCTPONUCTBAX.

Kaxue tunsl TpurrepoB MOryT ObITh UCIIOJIB30BAHBI JUIs IOCTPOECHUS PETUCTPOB?
Haznauenue cunxpocurnana B paboTe perucTpoB.

Kakue nononnurenbHble YCTPONCTBA HEOOXOIUMBI JJI IOCTPOSHUSI YHUBEPCAIBHOTO

[TocnenoBarenbHOCTh ACHCTBUMA, BBIIIOJIHIAEMBIX HA PETUCTPaX C LEIbIO
peoOpa30BaHUANIAPAIIIEIIBHOTO KO/Ia B TIOCIIEI0BATENIbHBIN KO/ M 0OPATHO.

CxeMmbl, MOJENUpPYIOIIKE pabOTy PETUCTPOB MO BCEM NMyHKTaM 3aJaHuUs.
BpemenHbIe TuarpaMMsl, HOACHSIOLIME Pa0OTy perucTpoB.Kpurepun oLeHKu:

OHGHKa «OTJIMYHO» BBICTABJISICTCA, €CJIN 3aaHNEC BBIITIOJIHCHO BEPHO.
OI_IGHKa «XOPpOIIO» BBICTABIIACTCA, €CJIIN X0/ BBITIOJIHCHUA 3aIaHUA BepHBIP’I, HO ObLIa A0IMyHICHa

OJIHAWJIM JIB€ OLIMOKH, IPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTy.

OI_IGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJIACTCA, CCJIN ITPUBCACHO HCIIOJHOC BBIIIOJIHCHUC

3aaHusl.

OI_ICHKa CHCYHOBJICTBOPUTCIIBHO» BBICTABJIACTCA, €CJIIN 3aJaHUC HC BBIIIOJIHCHO.
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Tema 2.1 Jlornueckue ocHOBbI IBM, 3/1eMeHTBI U Y3JIbI

JlabopaTopHoe 3ansitue Ne 4
MopaeanpoBaHue padoThl C4ETYHKOB
Hesn: O3HakomiIeHHE C BO3MOKHOCTSIMU MOJICTTMPOBAHUS PaOOTHI CXEM CUETYHKOB.
Boinosinus padory, Bel Oyaere:
ymemp:
— TOJKJIIOYaTh JIONOJHUTEILHOE 000PYAOBAHNE U HACTPAUBaTh CBSI3b MEXY 3JIEMEHTAMU
KOMITBIOTEPHOU CHCTEMBI
— TNPOU3BOJMUTH UHCTAUISAIHMIO U HACTPOHKY IMPOrPAMMHOI0 00ECTIEYeHUS KOMITBIOTEPHBIX
CUCTEM

MarepunanbHoe o0ecnieueHmne:
Metoanueckue yKa3zaHHs Ui BHIIIOJHEHHUS JTa0OPATOPHBIX paboT, KOMITBIOTED, MPOTPaMMHOE
obecnieuenue: Multisim Education.

3amanmne:

CocTaBUTh CXeMy aCHHXPOHHOI'O CYMMMpYIOLIEro cueTyrka Ha D-Tpurrepax.

KpaTkue Teopernueckne cBeeHUA:

OcHOBHBIE IOHATHS

CYeTYHK - 3TO 3JIEKTPOHHOE YCTPOMCTBO [Js MOJACYEeTa KOJUYecTBa MMITyJbcoB. Ilo mepe
MIOCTYIUIEHUS BXOJHBIX CUTHAQJIOB CUETYMK IIOCJIEAOBATENbHO W3MEHSET CBOM COCTOSIHUS B
OIpeIeICHHOM/ISL JAHHOTO TUIA CYETYHUKA MOPSKE.

Uucno MCHOIb3YEMBIX  COCTOSIHMM — CU€TYMKA HA3bIBAIOT  MOOVIeM  nepecuéma WId
ocHosanuem

cyera.

I[To Tumy BBINONHAEMBIX ONEpaluii CUCTUMKH MOAPA3ACISIOTCA Ha cyMMuUpyrowue,
gbluumarowyue

U pegepcusHbie.

Cuérunkm, ans paboThl KOTOPBIX JIOCTaTOYHO OJHOIO CYCTHOI'O CHUTHAJA, Ha3bIBaIOT
ACUHXpOHHbIMYU cueTYMKaMHU. CUYETYMKH, KOTOpBIE JUIS IEPEKIIOYEHMs] B CIENYIOUIEE COCTOSHHE
HCIOJIb3YIOT TOMMMO CYETHOTO CHTHajla €UIC¢ M CUTHAJI CUHXPOHM3ALUH, Ha3bIBAIOTCA CUHXPOHHLIMU
CUYCTUHMKAMHU.

B OonpmmHCTBE CX€M CYETYMKOB MpeaycMaTpuBaeTcs oOmias ImuHa cOpoca (0OHYyJEeHHA)
CUCTYMKA.

B HekoTOpbIX cXeMax CU€TYMKOB MOXET ObITh IpPEeIyCMOTPEHa BO3MOXHOCTb 3arpy3Ku
3HAYEHUS Hayajla c4eTa, OTIMYHOIO OT HYJEBOTO.

B ocHOBe cxeM cu€TYMKOB B OOJIBIIMHCTBE CIIy4aeB HaXOIAT IPUMEHEHUE CUETHBIE TPUITEPHI.

Hcnosb3yembie 31€eMEHTHI IPOrPaMMBbI

T

oY
I

1)  Voltage Source. C moMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ] TPUITEPOB U JIOTHYECKUX
AJIEMEHTOB MOAAETCA JIOrMYeCcKasl €AUHUIIA.
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—d_

2)  Ilepexmrouarens (Basic->Switch). IlepexmroueHre mpoOM3BOAUTCS HAKATHEM Ha KIIABHUIILY,
yYKa3aHHYIOB CKOOKaX HaJl 3TUM 3JIEMEHTOM.

i
)

3)  Jlormueckuii snement "1 (Logic gates->2-Input AND gate).

&l

4)  Jlormueckuii anement "MUJIN" (Logic gates->2-Input OR gate).

10
—+= [ -

5) Tpurrep Tuna D (Digital->D Flip-Flop)
O

6) Ceerounaukarop (Indicators->red Prob). Ilpu mogaue Ha 3TOT 3JIEMEHT JOTHYECKOM
€ IMHUIIBICBETOINO/T 3ar0PAETCs KPACHBIM [[BETOM.

+

]

7) HcroyHuk npsiMoyronibHbIX curHaioB (Sources->Clock). Bemonnsier GyHKImi0
CHHXPOHH3ATOPa,KOTOPBIi 00€CIIeYnBaeT OTHOBPEMEHHOCTH MTOaYH CUTHAIOB HA BXO/IBI TPUTTEPOB.

LIALI
bos ¥ ]

8) YHusepcanbhblii J-K Tpurrep.

AATA
boze e

9)  VuuBepcanbHbIi J-K TpUrrep ¢ ycTaHOBOYHBIMU BXOJIAMH.

BLO:opy

=~ o1 —

10) CeMucerMeHTHBIN ITUPPOBOI HHIUKATOD.

Ilopsinok BbINOJHEHHS PadOTHI:
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CocTaBuTh CXe€My ACHHXPOHHOI'O CYMMHPYIOLIETO cueTunka Ha D-Tpurrepax.

D —— Lo K D D

— C1 ? =1 -1

T ’ .
(D

[1ATUBOIBTOBBIM MCTOYHUK HAINPSOKEHMs MOACOSAMHSETCS uyepe3 Iepekiouyarens K Bxoay DI
TpUrrepa MIIaJero (JeBoro) paspsjia CUeTUHKA.

JUis  HACTpOWKM yIpaBIIEHHEM IepeKtoyaTresss HeoOXOIUMO Ha3HAUYWTh KJIABHINY JUIs
NIEPEKIIIOUEHNUS TaHHOTO NepeKirouaTelisd. [[ist 3Toro Hy)kKHO IBOMHBIM ILIEIYKOM MBIIINA KIMKHYTH Ha
1300paKeHUH NEPEKIT0YaTeNs U MEHIO HacTpoiiku B popme KEY ykaszaTh 3Ty kiiaBumy.

MHBepcHBIN BBIXOJ TpHUITEpa MOAKIIOUUTH K D-BXoay Tpurrepa, ytoObl obecnednTts padoTy B
CUETHOM pexxuMe. Takoe coelMHEHNE IPOBECTH Ha BCEX TPUITEPAX BCEX pa3psoB.

K npsMbeIM BeIXOJaM pa3ps0B HNOJKIIOUUTh CEMHCEIMEHTHBIH MHAUKATOp ¢ JAemudpaTopom.
Hrorosas cxema cueTurka MOXKET ObITh TaKOM:

KOHTpOJII)HbIe BOIIPOCHI

1. Haznauenne c4€TUNKOB B BHIYMCIUTEIBHBIX YCTPOUCTBAX.

2. [Tpu3naku knaccuukay CYCTYNKOB.

3. Koaddumment nepecuéra cuetunka.

4. Uewm onpenensercs MaKCUMallbHas YaCTOTA MOCTYIJIEHUSI BXOJIHBIX CUTHAJIOB Ha
CUYCTUUK?

®opma npeacTaBIeHus pe3ybTaTa:

1. Cxembl, MoJeUpyone padoTy CYETYNKOB IO BCEM MMYHKTaM 3aJaHUsl.

2. Bpemennble nuarpaMMbl, MOSCHSIONINE PaOOTy CUCTUHUKOB.

Kpurepun onenkmn:

OrneHka «OTJIIMYHO» BBICTABIISIETCSA, €CIIN 33aJJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XOpoIll0» BBICTABIISIETCS, €CIIM XO/] BBIIOJIHEHUS 3aJaHUsI BEPHBIH, HO OblIa AOMYyIeHa
OJTHaMJI JIB€ OIIMOKH, IPUBE/IINE K HEIPABUILHOMY PE3yJIbTaTy.

OrneHka «yA0BIETBOPUTENIBHOY BBICTABIISETCS, €CJIN IIPUBEACHO HEMOJIHOE BBIIIOJHEHNE
3aJlaHusl.

O1eHKa «HEyOBIECTBOPUTEIILHO)» BBICTABIISETCS, €CIIH 33JaHHE HE BBITIOJIHEHO.
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Tema 2.4 TexH0JIOTUM NOBBIIIEHNS POU3BOAUTEIbHOCTH MPOIECCOPOB

JlabopaTopHoe 3aHsiTHE Ne 5
Cucrembl koMaHja npoueccopa. Moaeanb ydeonoit IBM.

Hean: 3HakoMcTBO ¢ MHTEepdeiicom momaenn DBM, MeromamMu BBOJA W OTJIAIKH IPOTPAMMBI,
JCHCTBUSIMU OCHOBHBIX KJIACCOB KOMaH/I U CIIOCOOOB ajpecaliiu.

Boinosinus padory, Bel Oyaere:
ymembp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYA0OBaHNE U HACTPAUBATh CBSI3b MEXY dJIEMEHTAMHU
KOMIIBIOTEPHON CUCTEMBI
— TIPOU3BOJUTH MHCTAUIALUIO U HACTPOMKY MIPOrPaMMHOT0 00eCeueHUs KOMITBIOTEPHBIX
CUCTEM
MarepuasibHoe o0ecrieyeHue:
Metoauueckue ykazaHus JUIsl BBIIIOJIHEHUS J1aOOpAaTOPHBIX PadOT, KOMMBIOTEP, IPOrpaMMHOE
obecrieyenue: Multisim Education.

KpaTkue TeopeTrnueckne cBeIeHHUs:

Beenenue

JIist BBITOTHEHHST JTA0OpATOPHBIX pabOT OyJeT HWCIOoJb30BaHA IMPOrpaMMHAs Mojenb DBM,
KoTopasi Obuta pa3paborana KmakuabiM A.Il. DTta Mozaens MO3BOJNSET peanu3oBaTh JOCTYH K
pazIuyHBIM 37eMeHTaM DBM.

et
<= Eilbereay Al
"“-..\._5 } T Py PR I[ i E P / g
Apouscoop R\DjR A MD T b 4 Jd
| f
[ Acc | POH Kaw- Kowtponnept | pucnneis Bok
I i [0:9] namarhb KnaBnaTypel TafMepos
I i
| DR o3y
e AR [0:999]
0 A A A
e JLsP | LLLLL
[RA] RB KonTponnep
NPEPLIBAHWA
INT j MAR
~1 {E ;
‘5:{ s appecs
.

Puc.1 Obmas ctpykrypa yue6H0i1 DBM.

Mogens OBM Bkmouaer mporeccop, omnepaTuBHylo namatbe (O3Y) u  cBepxonepaTUBHYIO
namsaTh (peructpbl oOmiero HaszHadeHus (POH) u komi-mamsaTteh), ycTpoMCTBO BBOJA M YCTPOMCTBO
BbIBOJIa. IIporieccop B CBOIO odepesb COCTOUT M3 ycTpoiicTBa ympasieHus (YY), apupmMeTHueckoro
yctporictBa (AY) u cucremubix peructpoB (CR, PC, SP u ap.). CtpykrypHas cxema 9BM nokaszaHa Ha
pucynke 1.

B sueiikax O3V xpassrca xomannael U gaHHsle. Emxocts O3Y cocraBiser 1000 sueek. Ilo
curHaixy Wr BbIIONIHSIETCS 3amiCh conepkuMoro peructpa aaHHbix (MDR) B sueiiky mamsrtu ¢
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anpecoMm, ykasaHHbiM B peructpe aapeca (MAR). Ilo curmany Rd mpowcxoaur cuuThIBaHHE -
COJIEPKUMOE STUCUKH TTaMATH ¢ aapecoM, coaeprxkanumes B MAR, nepenaercs B MDR.

CeepxorepaTuBHasl MaMATh C TOPSIMOW aJapecariel COAEPKHUT IEeCiITh PErucTPOB OOIIEro
HazHaueHuss R0O-R9. [loctynm k HuUM ocymecTBisiercs (aHamorudHo poctymy Kk O3VY) uepe3 peructpbl
RARwu RDR.

AY OCyIIECTBIISET BBINOJIHEHUE OJHOW U3 apH(PMETHUCCKUX OIEepaluii, onpeaeaseMol KoJIoM
onepauuu (COP), Han comepxumbiM akkymyssitopa (Acc) u peructpa onepanaa (DR). Pesyabrar
orepanuu Bcerga nomeniaercsa B Acc. Ilpu 3aBepuieHun BbinosiHEeHUs1 onepanuu AY BblpabaThIBacT
CUTHaJIbl IPU3HAKOB pe3yibTaTa: Z (paBeH 1, eciu pe3ysbTaT paBeH HyI0); S (paBeH 1, eciau pe3ynbTar
otpunarene); OV (paBeH 1, eciiv mpu BHIIOJHEHUH OMNEpPallMU MPOU3OILIO MEPErnoIHEHUE pa3psaHOn
ceTkn). B cinydasix, Korna 3Tu yCclOBUS HE BBINOIHSIIOTCS, COOTBETCTBYIOUIUE CUTHAIBI UMEIOT HYJIEBOE
3HAauYEHUE.

B Monenn OBM npeaycMoTpeHbl BHEITHUE YCTPOUCTBA ABYX TUIIOB. BO-IIEpBBIX, 3TO perucTphl
IR u OR, xoTOpble MOT'YT OOMEHHUBATHCS C AKKyMYJISITOPOM C TOMOIIbIO 0O€3aJpecHbIX KOMaH IN
(Acc :=IR) u out (OR := Acc). Bo-BTopbIX, 3T0 HaOOp Mol BHEITHUX YCTPOMCTB, KOTOPHIE MOTYT
MOAKJIIOYAThCA K CUCTEME W B3aUMOJICMCTBOBATh C HEM B COOTBETCTBUU C 3aJI0KCHHBIMU B MOJIEJISIX
anroputMamu. Kaxxgoe BHeEIIHEE YCTPONCTBO MMEET Psii MPOTPaMMHO-TOCTYIHBIX PETUCTPOB, MOXKET
UMETh COOCTBEHHBIN 0003peBaTeib (OKHO BUIUMBIX 3JIEMEHTOB).

VYV ocymectBaser BbIOOpKYy komann wu3 O3Y B 1OCienOBAaTENbHOCTH, OIPEICISIeMOM
€CTECTBEHHBIM IMOPSIKOM BBITIOJIHEHUSI KOMaHI (T. €. B OpsAIKE Bo3pacTaHus aapecoB komana B O3Y)
WIM KOMaHJaMH Iiepefayd yrpaBieHus; BbIOOpKY u3 O3V omnepaHioB, 3aJaBacMbIX aJpecaMu
KOMaH/Ibl; MHUIIMUPOBAHUE BHITIOJHEHHS OTEepaIiy, MPEANHNCAHHON KOMaH/10i; OCTaHOB WJIH Mepexo] K
BBITIOJIHEHUIO CJIEAYIOIIEH KOMAaH/IbI.

B kadecTBe cBepXOnepaTUBHON MaMSATH B MOJETb BKIIIOUEHBI PETHCTPBI OOIIEro Ha3HauYeHUs
(POH), 1 MoxeT moAKIIYaTHCS MOJIeNb K3m-aMatu. B cocta YV DBM Bxomsrt:

1. PC-cuetunk agpeca KOMaH/bl, COAEPKAIIUN aJpec TeKYIIe KOMaHIbI;

2. CR-peructp komMaHABI, COAEPIKAMINN KOJT KOMAH/IbI;

3. RB-peructp 6a30Boro aapeca, coaepxaiinii 6a30BbIi aapec;

4. SP-yka3zarenb cTeka, cofepKalluii apec BepXyIIKU CTeKa;

S. RA-peructp aapeca, coepx aiifii HCTIOTHUTEIBHBIN aipec MpU KOCBEHHOU
aapecauun. Peructpel Acc, DR, IR, OR, CR u Bce sueitku O3Y u POH umeroT ayvHy 6 1ecITUYHBIX
paspsoB,

peructpsl PC, SP, RA u RB - 3 pa3psna.,

Jannsie B OBM npencrasnsitoTcst B popmaTe, NOKa3aHHOM Ha PUCYHKE 2. DTO LieJble
JECSITUUHBIEUNCIIa, U3MEHSIoNIMecs B quanaszoHe "-99 999..4+99 999" conepxamue 3Hak u 5
NECATUYHBIX TUDP.

o 1 2 3 4 5
| [ ]
N 5 )
3HaKk  [ecATWuHble U pbl

Puc. 2
Crapmmii paspsii CIOBa JaHHBIX HCIIONB3YeTCS s KOAMPOBAaHUS 3Haka: IUroc  (+)
uzobpaxaercs kak 0, munyc (-) kak 1. Ecam pesynbrar apupMeTHUecKol oIepalvy BBIXOAUT 3a
IIpesiebl YKa3aHHOTO AMAaIa30Ha, TO TOBOPST, YTO MIPOU30LLIO NEPENoJHEHUE pa3psaaHon ceTku. AJIY B
ATOM ciTy4ae BbIpabaTsiBaeT curdai nepenoiaHeHus OV = 1. Pe3ynpraToM onepanuu JAeeHUS SBISETCS
Lejas 4acTh YaCTHOrO. JlesieHre Ha HOJIb BBI3BIBAET IIEPEIIOIHEHNUE.

CucreMa KOMaHJ{

— COBOKYITHOCTH BCEX KOMAaHJ, KOTOpbIe CIIOCOOHA BBIMONHUTH naHHas OBM. Cucrema
KOMaHXapaKkTepU3yeTcs: TpeMs aclieKTaMu: popMaTaMu, CIocoO0aMu afpecaui i CUCTEMOM OTIepaIiyii.
Tabmua 1. MuemMoxkon Hazsanue
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Cucrema
KoMaH 1. Ner1/I1

NOP Ilycras oneparus
IN Beon
ouT BriBog
RET Bo3zBpar u3 moanporpamMmsl
HLT Cron
JMP be3ycnoBHbIN nTEpexon
JZ [Tepexon, ecnu 0.
JNZ [Tepexon, ecnu He 0
JS [Tepexon, ecnu oTpULIATEILHO
JNS [Tepexo, eciiv OIOKUTEIBHO
JO [Tepexon, eciu nepenoIHEHHUE
JNO [Tepexom, eciii HET MEPETIOTHEHUS
CALL Br13oB /i
RD Urenue (B akKyMyJIsToOp)
WR 3anuck (U3 aKKyMYJISITOpa)
ADD Cnoxenue
SUB Brruutanue
MUL YMHOXKEHUE
DIV Henenue
ADI CI10’keHUE C TaHHBIMU
SBI Breruuranue ¢ jaHHBIMA
MULI VYMHOXKEHHE ¢ JaHHBIMHU
DIVI Jenenue ¢ faHHBIMU
MOV Ilepecpinka R1+— R2
1. Dopmamvt KOMAHO.

Komanna ompenenser omnepainuio, Kotopyto BeinmonHser OBM nan nanneimMu. Komanpa
COZIEp)KUT B SIBHOM MM HesBHOW ¢opme HHPOpMALKIO O TOM, rie OyaeT MOMEIleH pe3ysbTar
orepaiuu, a Takke 00 aapece cienyromeil koMaHasl. Koj KoMaHAbl COCTOMT U3 HECKOJIBKMX YacTew,
KOTOPBIE€ Ha3bIBAIOTCS MOJIIMH.

JlimHa KOMaHbl, KOJIMYECTBO, pa3Mep, MOJ0XKEeHNEe, Ha3HAUeHUE U CIIOCO0 KOJUPOBKHU ee MoJeil
Ha3bIBaeTCs POPMATOM KOMAaH/IbI.

B ob6mem cnoyyae ¢opMarT KOMaHABI COJIEPKUT ONEPALMOHHYIO M aJpPECHYI0 4YacTH.
OnepannoHHass 4acTb COJEPKUT KOJ Ollepalyy (HalpuMep, CIOKEHHE, YMHOXEHHE, Iepenada
JAHHBIX). AJpecHas 4acThb COCTOMT M3 HECKOJBKHX TIOJEH M COIepXHuT HHpOpMamuio 00 ampecax
OIIEpaH/IOB, PE3yNbTATE ONEpalM U aApece CASAYIOLEN KOMaHabpl. ApecHas 4acTb, B CBOIO OYEpelb,
MOKET COCTOSITh M3 JBYX MoJyiel (THMa ajpecaluu M ajapeca omepaHaa). Takod (opmar KomMaHbI
IIpeJICTaBJIEH Ha puc. 3.

RO anepalimm Tun gapecaumm Anpecs onepaHOB
ten paapanoe; | {k paspsanon) (11 paspHEane)
L A A
L W
CONeAUNOKHE R Asperias YacTs
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Puc. 3. ®opmar komaH bl

[Tone «rum agpecalMu» ONpeAesieT CIOco0 ajpecanuy omepaHaa. bBUTHI moyel  «rum
aZpecaluny U «aapeca ONepaHioB» B COBOKYIHOCTH ONPENEISIIOT SYEHKH MMAMITH, B KOTOPBIX XPaHATCS
OIIEPaH/IbI.

B coBpemennbix OBM Beimensior ciaeaywoomme  (GopMarbl  KOMaHA:  TPEXaapecHbBIH,
IBYXaJIpECHBIA, OJHOAIPECHBIH M Oe3agpecHbli. JTH (opMaThl MOKa3zaHbl Ha pHC. 4, B KOTOPOM
MIPUHATHI CIIEAYIOIUE 0003HAUCHHUS:

KOII - kox onepanuu, Aj— aapec onepanaa/pe3yabTaTa.

KOl Ad Az Az 5
KOl A Az =

KON A &

KO |

Puc. 4. ®opmarsl komang 9BM:
a— TpexaJlpecHbIil; O — IByXaJpecHBI; B — OAHOAAPECHBII; T — 6e3aApeCHBIN

Hns peanmzanuu  ogHoanpecHbIX ¢dopmaroB (puc. 4, B) B MpoOIECCOpe MPEayCMOTPEH
CHELMANbHBIA peructp — akkymynarop. IlepBbiil omepana u pe3yiabTaT Bcerja pa3MellalTcs B
AKKyMYJISITOpE, a BTOPOHONIEpaHs apecyercs rnojiem A.

B sMmynsTope OONBIIMHCTBO KOMAaHJ — OJHOAApEcCHble U Oe3aJpecHble, UIMHOM B OJHO
MalIMHHOE cJI0BO (6 pa3psiioB). VckinroueHneM sBISAIOTCS IBYXCIOBHbIE KOMaH/Ibl C HEMOCPEICTBEHHOM
anpecarmer m komanga MOV, seisromasicss ayxaapecHoil. ®Popmarbl komaHn ydeOHOH OBM
MoKa3aHbl Ha pucC. 5.

B dopmarax koMaH/1 BBIJICIIEHBI TPH TTOJIS:

1) paspsabl [0:1] onpenenstor ko onepaiur COP u SBASIOTCS CTapIInMH;

2) paspsa 2 MOKET ONpeNeNiaTh THIT ajapecanuu (B ciydae gopmara 5a oH
OTIpe/IeNIsieT HOMEPPETUCTPA);

3) paspsael [3:5] MoryT omnpenensaTs MPAMON WM KOCBEHHBIN ajpec mamsTH, HOMEp

peructpa (Bkomanzae MOV HoMepa ABYX PETUCTPOB), aJipec Mepexo1a WIn KOPOTKUN
HEIOCPEICTBEHHBIM ONIEPaHI.
B ByXCIOBHBIX KOMaHAaX HETIOCPEICTBEHHBII ONepaH 1 3aHUMaeT pa3psb! [6:11]
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1 cop | x| x| x| x
|
e C'&)P TA ﬂDHl
| | |
3 COP TA | X x =
1
]
3a COP |TA| X |R1|R2
6 1+ 2 3 4 § 6 7T & & 10 11
4 cop | x| x| x| x S
| | | | | |
5 | |
COP X ADC
| | |
5a COP | R ADC
|

Puc. 5. ®opmarer komans yaedbnoit 9BM. COP — kon onepanum; ADR — anpec ornepania B
naMsTu;

ADC — anpec nepexona; | — HemocpencteeHnsiit onepang; R, R1, R2 — nomep perucrpa;TA —
THUI aapecaruu; X — pa3psij He UCIOIb3YeTCs.

Cnocoowl aopecayuu

Crioco6 azapecanuu oIpenenser, KakuM o00pa3oM CleqyeT MCI0Jb30BaTh HH(OpMaIuo,
Pa3MeIIEHHYIO B [TOJI€ aipeca KOMaHIbI.

B DOBM paznuualoT [ATh  OCHOBHBIX  CIIOCOOOB — ajpecaluu: IpsiMas, KOCBEHHasd,
HETIOCpEe/ICTBEHHAs,0THOCUTENbHAs U Oe3aapecHas. Kax/plil 13 mepednciIeHHbIX cioco00B MMEET CBOU
pasHOoBUIHOCTH. B Mogenun yweOHoii OBM peann3oBaHbl ceMb CIOCOOOB ajpecaluy, KOTOpbIE
MIPUBE/ICHBI B Ta0II. 2.

= =

Kon TA Tun agpecanyu HICTIOJTHUTENIBHBIH ajpec
0 IIpsimMast (perucTpoBast) ADR (R)

1 HernocpeacTBeHHas -

2 Kocpennas O3VY(ADR)[3:5]

3 OTHOCHTEIBHAs ADR +RB

4 KOCBEHHO-PErucTpOBast POH(R)[3:5]

5 HunekcHas ¢ noctTuHKkpeMeHToM |POH(R)[3:5], R:=R + 1
6 HunekcHas ¢ npegackpemesTom |R:=R-1, POH(R)[3:5]

IIpsamas agpecanusi — UCIIOJIHUTENBHBIN agpec pa3MellaeTcs B aJpecHOM Iojie KoMaHJIbl. B
3TOM CHOCO0€ HEMOCPEICTBEHHO HCIIONIB3YeTCsl CUeTYMK KOMaHJ U akkymynsatop. I[lpum mnpsmoit
aZipecallii COJEPKMMOE CUETUMKA KOMaHJ IepefacTcs Ha IIUHY ajJpeca W U3 agpecyeMol sUehKH
BbIOMpAETCs ouepeHasi KOMaH/1a, MOCTYIAoIIasi B YCTPOMCTBO YIPaBIIEHUS.
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HemnocpencreenHasi aapecanusi- JaHHbIE BKIIOYEHbl B KOMaHAy U COOCTBEHHO OOpallleHHs K
NaMATH IPU 3TOM CIIOcOO€ 3arpy3Ku peructpo He TpeOyercsa. KomaHaa BMecTo yka3zaHuUs ajpeca
OIEpaHJia COIEP>KUT ITOT OIEPAHJ HENOCPEACTBEHHO. HemocpencTBeHHas aapecanyss UCIOIb3YeTCs
IIPUOIIEPAlUAX C KOHCTAHTAMH, MCIIOJIHEHHE KOMAHJ[ C HENOCPEACTBEHHOM ajpecaluedl OTIMYacTCs
OBICTPOTOH.

KocBennas aapecanus— agpecHoe 10JIe KOMaH/Ibl YKa3bIBaeT HE afpec ONepaHia, a JUIIb
aApecsaYerKy, B KOTOPOM XPaHUTCS KOCBEHHBIN aJpec, 110 KOTOPOMY MOKHO ITOJIyYUTh OIEPaH/I.

KocBenHo-perncTpoBasi- B 3TOM Cillydyae KOMaH/a IIPEANKUCHIBACT BBIIIOJIHUTD ONIEPALAIO HAJ|
OTIEPaHIOM, aJJPeC KOTOPOTO COJEPKHUTCS B PETHCTPax OOIIEro Ha3HAYCHHUS.

Tab6muma 3. Tursl anpecanuu

O6o3HaueHmne Kon Tun anpecanuun IIpumep
[Ipsamas ADD 23
(perucrpoBas) (ADD R3)
# Henocpencrsenna ADD #33
s
@ Kocsennas ADD @33
@R KocsenHo - ADD @R3
perucrpoBas

Cucmema onepayuii

Cucremoil omnepanuil Ha3bIBa€TCs CIHCOK OIEpalMi, HEMOCPEICTBEHHO BBINOIHAEMBIN
TexHn4deckumu cpenctsamu OBM. Cucrema onepanuit 9BM onpenensercst 001acTbio €€ MpUMEHEHHUs,
TpC6OBaHI/I$[MI/I K CTOMMOCTHU, MPOU3BOJAUTCIBHOCTH W TOYHOCTU BeIUKCICcHN. Bce orcpanuu,
BBINOJIHsAEMbIE B KOMaHAax OBM, npuHaTo nenuth Ha naTh kiaccoB. OCHOBHBIE ONEpallUu BCEX MATH
KJIACCOB Ipe/ICTaBJIEHbI B AMyJsiTope OBM.

Cucrema koman]| yueOHoit DBM BKiI04aeT KOMaH bl CAEAYIOIIMX KJIACCOB:

1. apu(pMeTUKO-TOTHYeCKHe U CTIeIIMANIbHBIC: CII0)KEHUE, BBIYMTaHNEe, YMHOKEHUE,
JIeJICHUE;

2. MEPEChUIKN W 3arpy3Kd: YTEHHUE, 3alKCh, MEPECchlIKa (U3 PErucTpa B Perucrp),
MMOMEIIIEHUE BCTEK, U3BJICUCHHE U3 CTEKA, 3arpy3Ka yKa3aTels CTeKa, 3arpy3ka 0a30BOTO PErucTpa;

3. BBOJIa/BBIBOJIA: BBOJ, BBEIBOJI;

4, nepeaul yrpaBieHUs: 0E3YCIOBHBIM W MECTh YCIOBHBIX TEPEX0JI0B, BHI3OB

MOATPOrPaMMBbI,BO3BPAT U3 IOAPOTrPaMMBI, LIMKJI, IPOrPaMMHOE IIPEPLIBAHKE, BO3BpAT U3
IIPEPBIBAHNS;

S. CUCTEMHBIC: ITyCTas ONEPaLts, pa3peLInTh IPEPLIBAHNUE, 3AIIPETUTH IIPEPBIBAHKE,
CTOII.

Cocrosinus 1 pe:xuMbl padoTsl yueoHoin IBM

Snpowm ycrpoiicTBa ynpasnenuss OBM sBisiercs ynpasistromuii aBToMat (YA). 9T0 ycTpoHCTBO
MpeHa3HauYeHO JUIsl BbIpaOaThIBAHMUS CHUTHAJIOB YIIPABJICHUS, KOTOpblE WHULUUDPYIOT padoty AJlY,
POH, O3V u VBB, nepenauy uHdopManuu Mexay perucrpamu ycTpoiictB OBM u nelcTBUs Han
COJIEPKUMBIM PETUCTPOB YVY.

VYuebHast OBM MoxeT HaxoAuThCs B ABYX cocTossHusAX OcranoB u Pabora. B cocrosnue Pabota
Mozenb nepexoaut no naercteuro komana Ilyex wim Iar. Komanga Ilyck 3anmyckaer mporpammy Ha
BbInosiHeHue. [lporpamma mpencraBiseT coboil mocienoBaTeIbHOCTh KOMaHJ, 3amucaHHbix B O3VY.
[IporpaMMa BBHITIOTHSETCS B aBTOMaTH4eckoM pexxume 10 komanel HLT (Ctom) niu TouKku ocTaHOBA.
IIporpaMMa BBIOJHSAETCS MO KOMaHJaM, HauuHas ¢ syedku O3V, Ha KOTOPYIO YKa3bIBa€T CUETUUK
koman1 (PC), mpuyeM u3MEeHEHHE COCTOSHHI 00BEKTOB MOJICIIA OTOOPaXKAeTCsl B OKHAX KOMITOHEHTOB.
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B cocrosaun OctaHoB Mozenb yueOHOW OBM mepexomuT B pe3yiabTare JICUCTBUS
KOMaH/IBI

CTOII unn aBTOMaTHYECKU B 3aBUCHUMOCTH OT BEIOPAHHOTO PEKMMa paOOTHI.

Komanna IIar 3amyckaeT BBIMOJTHEHUE OJHOW KOMaH[bI JUOO OIHONM MHUKPOKOMAaHBI (€Ciu
yCcTaHOBJICH PesKuM MHUKPOKOMAH]I) TTOCIIE YETr0 MOJICIb IEPEXOIUT B cocTosiHUE OCTAHOB.

B cocrosnun OcTaHOB 10JIH30BaTEIb MOXET IPOCMOTPETh WM H3MEHHUTh OCHOBHBIE
koMroHeHThl Mojenu: peructpel LT u POH, sueitku O3V, ycrpoiicTBa BBOJa/BhIBOJA. B mporecce
u3MeneHust coaepxkumoro O3Y u POH MokHO BBOJAWTH JaHHBIE JJIsI porpaMmsbl, B sueiiku O3Y —
nporpaMmy B KoJax. B JaHHOM COCTOSIHMM TOJIb30BATENIO JOCTYIHBI JJIS MU3MEHEHUS IapameTpbl
MOJCIIM M PEXKUMBI €€ paldoThl, BBOJ HW/WIM pPEJAKTHUPOBAHHWE IPOTpaMMbl B MHEMOKOJIAX,
acceMOIMpOBaHNE MHEMOKOJOB, BBHINIOJHEHHWE OCHOBHBIX omepanuii ¢  Qaimamu.MaTEpdeiic
MOJIH30BaTENIsl 1 OCHOBHBIE KOMITOHEHTHI Y4eOHOU Mozenmn DBM.

1. Oxno Mooens yueonou IBM

¥ Mogens yue 6Hoi IBM

®ann Bua Brewnue ycTponctea Pabora O

000 =

Myck Cron War =~ MBY

Hayano pacoru cucrembl: 07/25/08 14:23:28
KoHCTpYHpYEM CHCTEMY...

lMpoBEpKa OCHOBHLIX YCTPOHCTB.

lMpoueccop.

Kourpoanep O6MeHa.

Kaw lMaMare BuIKAK YEHA.

Ccoinka Ha Kourponsep [pepuiBanui nycra.
lMpoBepka BCNOMOraTenbHLIX YCTPOHCTB H KAACCOB.
Murepnperarop.

Ta6auuya BEKTOPOB NPEPLIBAHHA.

Puc. 6. OcHOBHOE OKHO AMYISTOpA.

B pabouee nose okHa BBIBOJIATCS COOOILIEHUS O (YHKIIMOHUPOBAHWU CHUCTEMBI B LIEIOM. ODTH
coobmieHust rpynmnupytores B daitn logfile.txt (mo ymonyanuo), aBTOMaTUYECKH COXPAHSIONIEMCS Ha
JIMCKE, U MOTYT OBITh IIPOAHAJIN3UPOBAHBI I1OCIIE 3aBEPIICHUS PaOOThI C MOJEIIBIO.

MeHto conepxut ciaeayromue nyHkTel: @aiin, Bua, Buemnne ycrpoiicra, Padora.

[Tynkt mento Bua comepxut cnenyromme komasael: [lokazats Bee, CkpbITh Bee, [Iponeccop,
Mukpoxomanaubiii yposenb, Ilamsars, Kom-mamsars, IIporpamma, Tekcer mnporpammbl. Otu
KOMaH/Ibl OTKPBIBAIOT OKHA COOTBETCTBYIOUINX KOMIIOHEHTOB, OMIMCAHHBIX JaJiee.

[Tynkt mMento a1 coep>XKUT KoMaHaAy BbIXoa, MO3BONSIONIYI0 3aKOHYUTE PadOTy ¢ MOJEIBIO.
[Tyaxkr menro Pabora comepxkutr komanapl: Ilyck, Crom, Ilar, Pexum muxpoxomana, Kimi-

namatb, Hacrpoiikn. Komanna Ilyck mo3BossieT 3amycTUTh NPOrpaMMy B aBTOMATHUYECKOM
pexume, komanna Illar 3amyckaer mporpaMMmy B IIAroBoM pexkume, a koMaHaa Crom Io3BoJseT
OCTaHOBUTbH BBIIIOJIHEHNE ITPOIPaMMBbl B MOJIENH MPOLIECCOPA. ITU KOMaH/bl MOTYT BBIIIOJIHATHCA ITyTEM
HakaTHs OJTHOMMEHHBIX KJIABHII Ha MTAHETH YIPaBJICHHUS.

Komanna Pe:xkumM MUKPOKOMAaH I BKIIIOYAET WIIM BBIKITIOYAET MUKPOKOMAHIHBIN PeXUM paboThI
nporeccopa, a komana Kam-namsiTe mo3BosisieT NoAKJII0YUTh WU OTKIIOYUTh MOJAEIH KAIII-aMSITH.
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Komanna Hacrtpoiikm oTkpbiBaeT auanoroBoe okHo Ilapamerpsbl cucTeMbl, MO3BOJSIONINE
YCTAaHOBUTH  3aJIEPKKy pealn3allid KOMaHJIHOTO IMKJIa (€ClTd KOMaHJa BBIMOJHSAETCS B
AaBTOMATHUYECKOM PEXUME), a TAKXKE YCTaHOBUTH apaMmeTpsl ¢aitna logfile.txt.

2. Komnonenm Ilpoyeccop.
Mpoyeccop @
darin  PaboTa
@ E R
any POH 03y

Acc |momz RDR[Ummo Monlzumz IR |000000 0R ]oooooo

Praru
DR [000012 | RaR [0 MAR [002 |f6;v[ﬁs[1— oI5

Peructpet:
sp | 000 PC |003 »|RO] D000DD RS 000000
RA 000 R1 000000 RE DOODOO
CR R2 000000 R7 0O000OD

R4 000000 RS 000000

Puc. 7. Oxno xomnonenta IIpoueccop
OxHo Ilpoueccop oGecnieunBaeT AOCTYI KO BCEM peructpam u ¢uiaram mnpoieccopa.

[TporpaMMHO-TOCTYITHBIE PETUCTPHI U (priaru:

. ACC — akKyMyJISTOD;

. PC — cuetunk aznpeca Tekylei KOMaHabl;

. SP — yka3zatenb cTeka;

. RB — peructp 6a3zoBoro ajpeca, cofepxaiiuii aapec 6a3pl Ipu OTHOCUTETBHON
aJipecanuu;

. RA — peructp aapeca, coaepkaliuii UCTIOIHUTENbHBIN aJipec PH KOCBEHHOMH
aJipecanuu;

. IR — BXonHoOI peructp;

. OR — BBIXOAHOI1 perucTp;

. | - gnar pa3pemienus: npeprIBaHUM.

CucreMHbIe peTUCTPHI U (aru:

. DR — peructp nannsix AJIY, conepxaiiuii BTopoii onepas;
. MDR — peructp nanusix O3V,

. MAR — peructp anpeca O3VY;

. RDR — peructp nanusix 6inoka POH;

. RAR — peructp aagpeca 6moka POH;

CR — peructp KOMaH/I, COACpKAIINAN TOJIS:

COP — kop oreparum;

TA - Tum agpecamuu

ADR — azipec mii HeMOCPEICTBEHHBIH OnepaHI.
Z — ¢uar HyneBoro 3HaueHust Acc;
S — ¢ar orpunarenpHOTrO 3HaYeHHs ACC,
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. OV — (nar nepenonHeHUs

Peructper Acc, DR, CR, IR, OR u Bce sueitku O3Y u POH uMeroT nnuHy mecTh JECATUUHBIX
pazpsaoB, a muHa SP, PC, RA u RB Tpu necatuunbix pazpsga. Kommnonent Ilpomeccop oTpaxkaer
Tekymue 3HaueHust peructpos u (aaros LI1. B coctosiaum OcTaHoB Bce pErHCTpPhI, BKIIIOYAs PETUCTPHI
osoka POH, u ¢uaru, kpome durara |, mocTymHsl 111 peTaKTUPOBAHUS.

Mento kommnonenta Ilponeccop conepxxut nyHkTel Paiia u PabGora. Ilynkr menro Paii
cofiepkuT KomaHabsl CoxXpaHUTh U 3arpy3uThb, KOTOpbIE MO3BOJIAIOT COXPAHUTh TEKYLIUE 3HAUCHUS
peructpoB u (iaros mpoueccopa B (aine u BoccraHoButh coctosuue LI u3 daiina.Komanna Reset,
HaxoJsIIascs B MMyHKTe MeHIO PadoTa 1mo3BosisieT yCTaHOBHUTH BCE PErucTphl (B ToM vmcie 010k POH)
B HyJeBoe 3HaueHue. [Tyt mento Padora conepxur taxke komanay Reset RO —R9, npu Beimonnennn
KOTOPOW OYMINAIOTCS TOJIBKO peructpol 61oka POH.

3. Komnonenm Ilamame
MNamare
darin  Pabota

=2 = R

x | 000 001 | 002 003 | 004 005 | 006 | 007 | 00& | 003 | A
»[000] 010000 220040 241012 130014 210040 241050 140028 210040 231003 220041
010 210041 250041 260040 100031 210040 241002 130028 210040 231017 220042
020 210040 450000 100001 231001 220043 210042 260043 100031 210050 430000
030 193933 (20000 030000 O0OOOO0 000000 000000 000000 000000 00000  0OOOOD
040 0ODOOO 0DODOC (000DOD 000000 000000 000000 000000 000000 00000  £O0OOD
050 0ODOOO 0DODOC 000DOD 000000 000000 000000 000000 000000 000000 000D
0G0 0ODOOO (DODOC (000DOD 000000 000000 000000 000000 000000 000000  £O0OOD
070 0ODOCO (0DODOC (000DOD O0OOO00 000000 000000 000000 000000 000000  £O0OOD
080 0ODOOO 0DODOC (000DOD 0O0O00 000000 000000 000000 000000 000000 000D
090 000OCO 0DODOC 000DOD 0ODO00 000000 000000 000000 000000 000000  £O0OOD
100 0ODOCO (DODOC 0OODOD 000000 000000 (000000 000000 000000 000000 (00000

Puc. 8. Oxno kommonenrta [lamMaATh
OxHo kommoHeHta IMamsaTh (puc. 8) orobOpaxaer Tekymiee cocrosuue sgeek O3Y. Drtot
KOMIIOHEHT JIOITyCKAaeT BO3MOXXHOCTh PEAAKTHPOBAHUS COACPKUMOTO SYEEK W BBINIOJHEHUS NSATH
koManz: CoxpaHurs, 3arpy3urs, Ilepeiitu k, BcraButs 1 YOpars.

4. Komnonenm Texcm npozpammeol

OxHo koMmmoHeHTa TekcT mporpammbl (puc. 9) COJCPKHUT MOJE TEKCTOBOTO PEIaKTopa, B
KOTOPOM MOYHO PEeJaKTUPOBATh TEKCT, 3arpyXaTh B HETO TEKCTOBbIE (PaliiIbl U COXPAHATh TEKCT B BHJIE
(aiinos.

MeH10 1aHHOTO OKHA COAEPKUT CTaHAAapPTHBIE ISl BCEX KOMIIOHEHTOB MOJAEIH ITyHKTHl Daif1 u
Pabdora. B nynkre wmenio Daiin pacnonoxkeHsl ciuenywoomue komannael: Hosasi, 3arpys3urs,
Coxpanurb, CoxpaHuth Kak U BcraBurh. /[aHHBIE KOMaHABI MO3BOJIAIOT BBIIOJIHATH CIENYIOIIHME
NEUCTBUA:

HoBast — OTKpBITH HOBBIN CEaHC PETAKTUPOBAHMS;

3arpy3uThb — OTKPBITh IMAJIOTOBOE OKHO 3arpy3KH (paiisia B OKHO peaKkTopa;

CoxpaHuTh — COXpaHHUTh (ailsl moJ TeKymuM uMeHeM; COXpaHuTh KaK — OTKPBITh IUATIOT0BOE
OKHO coxpaHeHus (paiina.ITH KOMaH bl JyOIMPOBaHbI KHOIKAMU Ha MAHENN YIPaBICHHUS.

Komanna BeraBuTh 103B0oJIsSI€T BCTaBUTh BEIOPAHHBIN (aiiil B HO3UILIKIO Kypcopa.

Ha manenu ympaBineHusi mpucyTCcTByeT Takke KHonka KommuiampoBaThb, KOTopas 3amycKaer
IpoIelypy acceMOIMpPOBaHUs TEKCTA B MOJIE PeJakTopa. DTy k€ KOMaHly MOKHO 3allyCTHTh B ITYHKTE
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MeHi0 PaGora, KOTOpBI COAEPKUT Takke KoMaHny Ajapec BcTaBku. KomaHna Aapec BCTaBKHM
MO3BOJISIET 3a/1aTh anapec sueikn O3V, HauMHAs ¢ KOTOPOW KomaHAa OyAeT 3amucaHa B mamsTh. [lo
YMOJIYaHUIO 3TOT azipec paBeH 0.

TeKCT Nporpammbl
daiin  Pabora

D& R

E:\Opranusauu lKomnnnnposaTb

cuctemi\LAB2SLAB Y1 asm

IN A
WH 40

SUB #12

JS 014

RD 40

SUB #50

JNS 028

RD 40

ADD #3

Wh 41

RD 41

MUL 41

DIV 40

JMP 031

RD 40

SUB #2

JS 028

RD 40 <G

AP M

Crp N5

Coobwenus:

[Komnuaaums...
[ DWHBOK He OEHAPYKEHHO.
[Muwerca B namare 33 cnos HavuHaa ¢ agpeca 0

Puc. 9. Komnonent TekcTt nporpammsl

Huxe obnactu penakTupoBaHUsS HaXOAWUTCS CTPOKA COCTOSHUS, B KOTOPYIO BBIBOJUTCS HOMEpP
CTPOKH, OIIPENEISAIONINI MT0JI0OKEHHE Kypcopa.

Ecan B Mpouecce KOMIMUIIAIUU MPOrpaMMblL O6Hap}I)KI/IBaIOTC$I CHUHTAKCUYCCKUEC OHII/I6KI/I, TO
COOOIIEHNsT O HHMX BBIBOJATCS B OKHO COOOIIEHMH M 3amuch B MaMATh KoJa IPOrpaMMbl He
MIPOU3BOIUTCS.

[Tocne ucnpapnenus: omMOOK W MMOBTOPHOW KOMITHIISIIMU BBIIAETCS COOOIIEHHE 00 OTCYTCTBUH
OmMOOK, pacCIONOKEHUH TMporpaMMbl B OONACTH MaMATH M KOJHYECTBE CJIOB, 3aHATHIX O]
acceMOJIMPOBaHHYIO MPOTrpamMMmy.

Habop Texcra mporpaMMbl MPOU3BOAMTCSA MO CTAHAAPTHBIM IpaBHJIAM s3blka accembiepa. B
KaXJOW CTPOKE MOXET COJEepKaThCsi METKa, OJIHa KOMaHJa UM KOMMeHTapui. MeTka otnensiercs OT
KOMaHJbl JBOETOYHEM, CUMBOJIBI TIOCJIE 3HAKA «;» JI0 KOHIIA CTPOKH UTHOPUPYIOTCS KOMIIMJIATOPOM M
paccMaTpUBAIOTCS Kak KOMMeHTapuH. CTpoka MOXKET HauMHAThCA C «;» U, CIEJOBATENIBHO, COACPKATh
TOJIBKO KOMMEHTapHUH.

Buumanue! OTkoMnuianpoBaHHas MporpaMma pasmernaercsi, HauuHas ¢ ajapeca 000. /lanHbie
HaJiopacnojiaraTh B HaMsITH Tak, YTOOBI OHU HE EPECEKATUCh C KOJIOM MPOrpaMMbl.

5. Komnonenum Ilpocpamma

Oxno komnoneHTa IIporpaMmmMa cocTOUT U3 TPEX COCTABJISIOLINX: CTAHJAPTHOTO JJISl AIMYJIATOPA
MEHIO, TIAHENM yIpaBJieHus U Tabmuibl, kotopas umeer 300 ctpok u 4 crosnbua (puc. 1.10). Kaxnas
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CTpPOKa COOTBETCTBYET AM3aCCEMOJIMPOBAHHOW sUeiike mamaTtH. BTopoil cronber comepKuT aapec
saerikn O3Y, Tpetuil — nu3acceMOIUPOBAaHHBIE MHEMOKO]I, YeTBEPThI — MAIIMHHBINA KOJ KOMaH/bl. B
MEPBOM CTOJIOIE MOMEIIAETCsl yKa3aTelbh «—» Ha TEKYIIyl0 KOMaHAy (TeKyllee 3HAYCHHE CYETUMKa
KOMaH/1) ¥ TOYKa OCTAaHOBA — KpPAaCHAsl 3aJIMBKa SYCUKHU.

Mporpatia
davin  PaboTa
= B
IP | Agpec KomaHaa ~ Koa A
»>] 000 N 010000 ]
001 WA 040 220040
002  SUB #012 241012
003 JS14 130014
004 RD 040 210040
005  SUB #050 241050
008 JNS 28 140028
007 RD 040 210040
008 ADD 8003 231003
003 WA o0 220041

Puc. 10. Okuo IIporpamma

Okno komnosneHta IIporpamma 1o3BOJISIET HaOII0aTh nporecc IPOXOXKACHUS
IIPOrPaMMBI.

Copnepx’uMOe 3TOro OKHa HEJlb3s1 peAaKTUPOBATh.

Hcnonb3ys MyHKTbl MEHIO, MOXHO COXPaHUThb COJEPKUMOE OKHAa B BMJE TEKCTOBOro (hailia,
BBIOpaTh HauabHBIA agpec obmactu O3Y, koropas Oyder au3acceMOIuMpoBatbes (pa3mep oOnacTu
nocrostHHbIH — 300 syeek), a TakXKe YCTAHOBUTb MJIM CHATh TOYKY OCTAHOBA. YCTAHOBUTH TOYKY
OCTaHOBAa MOXKHO Tpemsi crocobamu: komanaoii Touka ocranHoBa u3 myHKTa MeHO Pabora,
OJTHOMMEHHOM KHOIIKOM Ha TaHEIW YIPABJICHUS WINA JBOMHBIM IIETYKOM KHONKH MBIIIM B IEPBOI
SYEUKE COOTBETCTBYIOLIEH CTpokH. I[Ipounrtars B oOkHe KommoHeHTa IIporpammMa HUYEro Heb3s.
CoxpaHeHHBIIl paHee (aii ¢ paclIUpeHHeM .aSM MOXHO 3arpy3uTh B OKHO KoMmoHeHTa Teker
NpOrpamMmbl, acceMOIUpPOBAaTh €ro M TOI/a JU3acCeMOIMPOBAHHOE 3HAU€HUE 3aJaHHOW oliacTu
namsATH aBTOMATHUYECKU TMOSBUTCS B oOkHe KommoHeHTa IIporpamma. Takyro mporenypy ynoOHO
HCIOJIb30BaTh, €CJIM IporpaMma M3HAYaJIbHO MULIETCS WIM PEJaKTUPYETCs B MaMATH B MallMHHBIX
KOJax.

6. Komnonenm Mukpoxkomanonwiii yposens

KommoneHT MHUKpPOKOMaHIHbIH ypoBeHb (puc. 11) uCmoONb3yeTcss TONBKO B PEXHAME
MUKpPOKOMAaH/]I, KOTOPbI yCTaHaBIMBAaeTCsl KOMaH0M PexxnuM MukpokomaH] B MyHKTe MeHIO Pabota
OCHOBHOTO OKkHa Mojenb yuebHoit OBM. B okHO MUKpOKOMaHIHBIA YPOBEHb BBHIBOJUTCS MHEMOKOJ
BBINIOJHAEMON KOMaH/bl, CIHUCOK MHKPOKOMAaHJ, €€ pPEAIM3YIIMX M yKa3aTelb Ha TEKYIIYIO
BBINIOJIHAEMYIO KOMaHAy.

UYT0oOBI TPOCMOTPETH MPOIIECC BHITIOJIHEHHS MTPOTPaMMBbl Ha YPOBHE MUKPOKOMAH]I, HEOOXO0IMMO
91006l MOJAETs, OBM pabGortama nubo B IIaroBoM pekume, OO B aBTOMATUYECKOM PEKUME C
3aJ€P>KKOM KOMaHIHOTO [IUKJIA.
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MUKpPOKOMaHAHbIK ¥pOBEHD

002: SUB #012

MUk pokomMaHab:
0 MAR :=PC
01 > MRd

02 CR:=MDR
03 PC:=PC+1
04 DR:=ADR
05 ALU<-COP
06 StartALU

07  END_COMMAND

Puc. 11. OxHo MuKpOKOMaH/IHbIil YPOBeHb

Ecnu oTkpbiTh OKHO MHKPOKOMAHAHBIH YPOBEHb, HE YCTAHOBUB PEXKHM MHKPOKOMAaHJ B
MeHo Pabora, To mocne Havana BeIMoOJHEHUs mporpammbl B pexume Lllar (miam B aBTOMaTuueckom
pEeXHUME) B CTPOKE COOOIIeHH OKHa OyeT BbIIaHO coolIeHne «PeskuM MUKPOKOMAaH/I HEAKTHUBEH».

IMopsinok BLINOJHEHHSA PAadOTHI:
3aganue 1. Boimonuuts nporpammy u3 Tabmn.4Tabnuuna 4.

Anpec Komannma KommenTtapuii

rd 070 3arpy3ka B aKKyMYJISITOP IIEPBOTO
qHca.

wr R1 3anuch nepsoro yuciaa B peructp R1

rd 071 3arpy3ka B akKyMyJIATOp BTOPOTO
qucia

add r1 Cro)xeHue uuce, pe3yabTar B
aKKyMYJISITOpe

wr 072 3anuch pesynapTata B O3Y

hlt Cron

BeimonHenne mnporpaMMel ocymiecTBisiercs HaxatueM Ha kHomky Ilyek. Ha pumce. 12
IIPE/ICTaBJIECHBIPE3YIbTAThl BBITIOJIHEHHS IIPOTPaMMBI CIIOKEHHS YHUCEN 5 U 7, KOTOPBIE pacIoylararoTcs B
sueiikaxnamsaTH ¢ aapecamu 070 u 071. Pe3ynbraT BINOIHEHMS IPOTpaMMBbl, YKciIo 12 3anmuceiBaeTcs B
aueiiky OII ¢ axpecom 072.
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KoHTpoJibHbBIE BOIPOCHI
1. N3 xaknxX OCHOBHBIX AJIEMEHTOB cOCTOUT DBM U Kakue U3 HUX MPEICTaBIICHbI B
Mojaenu?
Yro Takoe cucreMa komMaHg DOBM?
Kaxkue knaccel komaHa peAcTaBieHbl B MOAeIN?
Kaxkue neiicTBus BBIMOTHSAIOT KOMAH/IbI IEpeavun YIIPaBICHUS?
Kakwue crioco0s1 agpecalrii UCoib30Banbl B Mojenu DBM? B uem otnuuns Mexay

agblrwn

HUMU?
Kaxue orpannuenus HakJ1aJpIBalOTCS Ha CIOCO0 MPEACTaBICHUS JaHHBIX B MOJENIN?
Kakue pexumbl paboThI TPEeTyCMOTPEHBI B MOJIENIN U B YEM OTJIMYMSI MEXTy HUMU?
Kak 3anucars nporpaMMy B MalllMHHBIX KOAaX B MaMsaTh Mojean DBM?
Kakue crioco6b! afpecanuy onepaHioB IPUMEHSIOTCS B KomaHax O9BM?

10. Kaxue koMaH/bl OTHOCSTCA K KJIacCy II€PENayuu yIpaBiIeHUs?

11. Kak mpocMoTpeTs conepKMMOe PETUCTPOB MPOLECCOPa U U3MEHUTh COAEPKUMOE
HEKOTOPBIX PETUCTPOB?

12. Kak mpocMmoTpeTs U, Ipu HE0OXO0AUMOCTH, OTPEIAKTUPOBATh COJAEPKUMOE SUEHKH
namatu? Kak 3amycTUTh BBINOJIHEHHE MPOrpaMMbl B pPEXHMME IPUOCTAHOBKM pPabOTHI  IOCIE
BBITIOJTHEHUS Ka)K10i1 KOMaHIb1?

©oN®

dopma npeacTaBIeHNUs pe3yJbTara:
OTueT o npoenanHoi pabore.

Kpurepun onenkmn:
OrneHka «OTJIIMYHO» BBICTABIISIETCSA, €CIIN 33JJaHUE BBIIIOJHEHO BEPHO.
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OreHKa «XOpOILI0» BBICTABIISETCS, €CIIM X0/ BHIIOJIHEHUS 3aJaHUsI BEPHBI, HO OblIa AOMYyIeHa
OJTHAWJIM JIBE OLIMOKH, IPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTY.

OLieHKa «yAO0BJIETBOPUTEIHHOY» BBICTABISETCS, €CIU MPUBEACHO HETIOTHOE BHITTOJIHEHUE
3a/laHusl.

OLieHKa «HEYOBJIETBOPUTEIHLHO» BBICTABIISIETCS, €CIIU 3a/IaHUE HE BBITIOJIHEHO.
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Tema 2.4 TexHo10rMH MOBbILIEHUS TPONU3BOANTEILHOCTH NPOLIECCOPOB

JlabopaTopHoe 3ansitue Ne 6
KoMnuasinust v 3amyck nporpaMM B MaIIHHHBIX KOJaX.

HBJIL: HAaYYUTLHCSA KOMIIMJIMPOBATH U 3aI1YCKAaThb IIPOI'paMMbl B MAIIIMHHBIX KOAAX.

Boinosinus padory, Bbl Oynere:
ymembw:
- IOAKJIIOYaTh JOIIOJIHUTCIBHOC 060py1[013aHHe 1 HACTpauBaTh CBA3b MCKAY 2JICMCHTAMU
KOMITBIOTEPHON CUCTEMBI
- IPOU3BOIUTH UHCTAJUISILIMIO U HACTPOMKY MPOrpaMMHOI0 00€CIIeYeHHsI KOMITbIOTEPHBIX
CUCTEM

MarepunanbHoe obecnieueHue:
Metoanueckue ykazanusi Jj1sl BBIMOJIHEHUS JIA0OPATOPHBIX padOT, KOMITBIOTED.

3apanue:
BBINOTHUTH TPOrpaMMy, UCIIOJIBb3YS MAIIMHHBIE KOBI.

ITopsinok BpInoHeHus padorbi:3aganue 1.

JlaHa moce0BaTebHOCTh MHEMOKO/IOB, KOTOPYIO HEOOXOAMMO IpeoOpa3oBaTh B MAIIWHHBIE
kozpbl, 3aHectd B O3Y OBM, Beimmonuuts B pexume Hlar u 3adukcupoBaTh U3MEHEHHE COCTOSHUMN
MIPOrPaMMHO-IOCTYIHBIX 00bekTOB DBM (Tab:. 5).

Taobnuua 5.
ITocaenoBaTenbHOCTE 3HaueHu A
Komannaer RD#20 W A W J
R30 DD #5 R@30 NZ002
Konrr 211020 2 2 2 1

20030 31005 22030 20002
BBenem nomnydeHnHble Ko/1bl ocaeoBaTeNbHO B ssueiiku O3V, Haunnas ¢ agpeca 000. Beimonsss
komanabl B pexume lllar, Oynem ¢ukcupoBare M3MEHEHHS NPOTPaMMHO-IOCTYIHBIX OOBEKTOB (B
naHHOM citydae 310 Acc, PC u sueiiku O3Y 020 u 030) B Tabu1. 6.

Tabmuna 6. Comep:KxuMoe perucTpoB

P
C Acc (30) (20)

3amanue 2.

1. O3HaKOMHTBCS ¢ apXUTEKTypor Mozenu yueOHoit DBM.3anucars B O3Y
"mporpaMMy", COCTOSILIYIO U3 MSTH KOMaHJ| — BapUaHThI 33/1aHus BbIOpaTh n3Ta0a. 7. KoManas
pPa3MeCTUTh B MOCJIEI0BATENBHBIX AYEHKaX MaMsITH.

2. [Ipu HeoOX0AUMOCTH YCTaHOBUTH HadallbHOE 3HaYeHHE B yCTpOMCTBO BBOAA IR.
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3. OnpenenuTts T€ MPOrpaMMHO-I0CTYITHBIE 00BeKThl DBM, KoTOpBIC OyIyT
W3MEHSTHCS IPUBBITOITHEHUN 3TUX KOMaH/I.

4. Bremonuute B pexume lllar BBeeHHYIO MOCIEIOBATEIBHOCTh KOMaH[, (UKCUPYS
M3MEHEHU3HAYCHUH 00BEKTOB, ONPEEICHHBIX B 1. 4, B Tabnwuie (cM. hopmy Tabdi. 6).
S. Ecnu B mporpamme oOpasyercsi UK, HEOOXOAMMO MPOCMOTPETh He Ooliee IBYX

MOBTOPECHUNKAXKI0M KOMaH/Ibl, BXOJISIIECH B TEJIO IIUKJIA.
Tabnuna 7. BapuanTsl 3agaHusl.

| KomMm KomMm KomMm KoM KoM
R agmal agna 2 agma 3 anna 4 agma b
C IN MU WR WR JNS
00007 L #2 10 @10 001
RD SU WR WR JNS
#17 B #9 16 @16 001
1 IN AD WR WR JS
00029 D #16 8 @8 001
RD MU WR WR IJNZ
#2 L #6 11 @11 00
C IN WR DIV WR JM
00016 8 #4 @8 P 002
RD WR RD AD JS
#4 11 @11 D #330 000
C IN WR RD SU JS
00000 9 @9 B#1 001
RD SuU WR WR IJNZ
14 B #8 8 @8 001
1 IN AD WR WR JS
00005 D #12 10 @10 004
RD AD WR WR JM
0 4 D #15 13 @13 P 001
C IN SuU WR WR JM
1 00315 B #308 11 @11 P 001
RD AD WR WR IJNZ
2 #988 D #19 9 @9 001
C IN WR AD WR JM
3 00017 11 D11 @11 P 002
RD MU WR WR IJNZ
4 #5 L #9 10 @10 001
dopma npeacTaBieHus pe3yabTaTa:
1. dopMyIHpOBKa BapHaHTa 3aJaHUsI.
2. MarmHHBIe KOIbI KOMaH/I, COOTBETCTBYIOIINX BapUAHTY 3aJaHMUSL.
3. Pe3ynbTarhl BRITIOIHEHUS TIOCIICIOBATEIILHOCTH KOMaH I B (hopme Tad. 6.

Kpurepun onenkmn:

O1neHKa «OTJINYHOY BBICTABIISIETCS, €CIIN 3aaHNE BBIIIOJIHEHO BEPHO.

OreHka «XOpoII0» BBICTABIISETCS, €CJIM X0/ BBIIOJIHEHUS 3aJaHUs BEPHBIH, HO OblIa AOMyIeHa
OJTHaMJIN JIB€ OIIMOKH, IPUBE/IINE K HEIPABUILHOMY PE3yJIbTaTy.

OrneHka «yA0BIETBOPUTENIBHOY BBICTABIISETCS, €CJIN IIPUBEACHO HEMOJIHOE BBIIIOJHEHNE
3aJlaHusl.

O1eHKa «HEyI0BJIETBOPUTEIBHO) BBICTABIISIETCS, €CIIM 3a/laHUE HE BBIIIOJIHEHO.
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Tema 2.5 KoMIIOHEHTHI CHCTEMHOI0 0JIOKA

JlaGopaTopHoe 3ansiTue Ne 7
Coopka, ycTaHOBKA, NOAK/II0YeHHEe KOMILIEKTYyommX B kopnyc [TK

Hean: 1. HayunuTthes coOuparh CUCTEMHBIN OJIOK KOMIIBIOTEpA ¢ IOMOIIBIO CTeH1a Ha Oaze: EP-
5VKM3I/ Celeron D 2.8 / DDR 256Mb PC2100/ FDD / HDD 160Gb / SVGA GV-N55128D, 2.
U3y4YUTh

npaBuUiia U MOPSIOK COOPKH, 3HATH Ha3HAYEeHHUE IICH(OB U Pa3beMOB.

Beimosinus padory, Bel Oyaere:
ymemb:

— ToiyyaTh MH(QOPMAIIHUIO O TapaMeTpax KOMIBIOTEPHON CHCTEMBbI

MarepuaJsibHoe obecriedeHue:
MeTtonuyeckue yKa3zaHus AJis BBIIOJTHEHUS J1Ja00paTOPHBIX pabOT, KOMITBIOTEP, CTEH/I.

3ananmne:
Cobpatb crcTeMHBIH 0JIOK KOMITBIOTEPA.

KpaTkue Teopernueckue cBeeHHA:
CocraB crenaa: (Xapakrepuctuku 3anoauute CAMOCTOATEJIBHO)

(oseng o <

1. MartepuHcKas nJaara:
[IpouzBoaurens EPoX
Monens EP-5VKM3I

Yurmncer Mart. mIaThl
dopmar riaTsl
I'me3no mpoueccopa

Makc. K0J1-BO IIPOLIECCOPOB HA
MAaTepUHCKOUILIATE

[Toxnepsxka TUIOB
MIPOIIECCOPOB
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YacToTa [IUHBI
Buneo M/B
3ByK

KonnuectBo pazsemo DDR
DIMM

Tun noanepkxuBaeMo NaMATH

OdunmanbHO
MOJIJICP)KUBAEMbBIC CTAHIAPTHIIAMATH

Max o6beM onepaTuBHOU

MaMsTH

WnrerpupoBannsiii RAID-
KOHTPOJUIEP
Serial ATA
[Moxnep:xka UDMA/66
[Moanepxka UDMA/100
IMonnep:xka UDMA/133
CeTtb
AGP
Kommaectro pazsemos PCI
KnaBuatypa/mbiiib
[TopTsl
2. Ilpoueccop:
- |

lMponsBoguTenb Intel

Mopenb Celeron D 336

HasHaueHuve

Tun o6opyaoBaHus

OnwucaHue

Kopnyc
YacTtoTta wuHbl CPU
PaccevBaemas MOLIHOCTb

Kputnyeckasa TemnepaTypa

YacToTa paboThl npoueccopa
He3n0 npoleccopa

Makc. Kos-BO NpPOLIECCOPOB Ha MaTePUHCKOM
nnarte

Anpo

Kaw L1

Kaw L2

Moppepxka Hyper Threading

Moppepxka 64 6ut

Konuyectso aaep 49

YMHOXeHune



Buneosapo poneccopa
Texmporecc

3. OneparTuBHas NAMATD:
[IpousBoaurens

Tun o6opynoBaHus
YacTora GyHKIIMOHUPOBAHUS

[TpomyckHas criocoOHOCTH
HaMsAaTHu

4, HKMU:

[IpousBoguTens
Monenb
AKTyajnbHasi EMKOCTb

CxopocTh BpalieHust
LIMHH]IENS

Bydpep HDD

Cpennee BpeMs 10CTyIa

Bpewms nepexona ¢ 1opoxKu
Ha IOPOKKY

Hutepdeiic HDD

[TpomnyckHas ciocoOHOCTh
uHTepderica

5. Bujeoxapra:

[TpousBoguTens

Monpens

Tun o6opynoBanust
IMonnepxka API
RAMDAC

GPU

Yacrora GPU

Tun BuneonamMsaTi

PazpsnHoCTh IMHBI
BHIEOIIAMSITH

YacToTa BUICOIaMATH

Koi-Bo MK cempHBIX
KOHBEHEPOB

WnTtepoeiic

TV out

HYNIX
Moayns namsitu DDR SDRAM

Seagate
160 Gb Barracuda 7200.9 3160812AS

GIGABYTE
GV-N55128D
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[TopTel

6. Baok nuranus:
[IpouzBoaurenn MICROLAB
Tun o6opynoBanus bnox nuranua ATX

MakcumaibHas Harpy3ka
Oxitaxknenne 0JI0Ka MUTaHUS
Bxoanoe HanpsikeHue 220 ~ 240 B +/-10%

MomHOoCTh 0JI0Ka ITUTAHUSI 360 Bt

KonuekTop nuranus
MaT.IUIaThl

Pa3beMsbl U151 TOAKITIOYCHUSI
MOLEX/FDD/SATA

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. YcranoBka npoueccopa

1. OTtBeauTe pblyar 4yTh B CTOPOHY OT pa3beMa U MOJHUMHUTE €r0 BEPTUKAIBHO.

MogHMMHTE phMEr

MonexHaA
MNaCTHHA

2. OOpartuTe BHUMaHHE Ha CKOUIGHHBIH yron Ha mpoueccope. OH yka3bplBaeT Ha
ocHoBaHue peruara.lIpoueccop BoiiieT B pa3beM TOJIBKO IPU IPABUIBHOM €r0 PACIIONI0KEHHUH.

Ecnu mpoleccop He YAAaeTcsl yCTaHOBUTh B pa3beM, OOpaTUTECh K PYKOBOJACTBY IO YCTAHOBKE
v >opa. Hukorjga He mpuMeHsiiiTe upe3MepHble YCUIIHS Uil YCTaHOBKHU IPOIIEcCcopa, TaKk Kak 3TO

IPUBECTH K CMUHAHHUIO HOKEK M HE0OpaTUMOMY MOBPEKIACHHUIO MTpoIieccopa.

JonodeHan
CTpEnka
__L_
e T

3. OHYCTI/ITG nponeccop B pa3beM OO0 yIIOpa U 3aTCM OIIYCTHUTC pbIYar. YcraHnoBka
mponeccopa Ha 9TOM 3aKOHYCHA.

CnycTuTe
m prIMar

2. YcTaHOBKA BEHTHJISITOPA NMpoLeccopa
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s mpumepa paccMmoTpum mporieccop Intel® Pentium® 4 (socket 423) u BEHTUIIATOP K HEMY,

YTOOBI MOKA3aTh MPOLEAYPY YCTAHOBKU. YTOYHHUTE y MnemnmaraTend MHE\EH AN FADReH TIPOLECCOp U

BEHTHJIATOD
MOAHHMUTE peUET
1. [TogauMuUTE phIYaru MEXaHU3Ma KpPe............
2. Pacnionoxxute BEHTUIISATOP Mpolieccopa HaJl MEXaHU3MOM KpEIJICHUsI.

. #=_ MBI COBETYeM HaHECTH HEOOJIBIIOE KOJHMYESCTBO TEIIONPOBOISIICH TACThI HA KOPITYC
I, %~ >copa. DTo Mo3BOIUT OoJiee F3PPEKTUBHO PACCEUBATH BBIACISAIOLICECS TEILIO.

nacToi
3. Onycrtute 06a pbryara, YToObI MPHKATH BEHTHIIATOP K MPOIIECCOPY.
4, [ToaknrounTe BEHTUIATOP K pazbeMy MUTAHUS BEHTHISTOPA, PACIOJIOKEHHOMY Ha
CHCTEMHOMILIATE.
CnycTuTe
CinycTuTe pri~ar
pblkE;[

3. YcTaHoBKA MoayJIeil maMsTH

1. OTtkpoiiTe  mgacTMaccoBble — 3allleIKM ¢  00eUX  CTOpPOH
OTkpoMTe OTkpolTE
FALLENKH FALLENKH
Fa - =
paszbeMa DIMM.
2. BcraBbTe MOaysih aMATH BepTUKAILHO B pazbeM DIMM. Haxxmure Ha Hero cBepxy.
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TV

KrlH:uu’/

110 (T T

3. 3alienK aBTOMaTUYECKH 3aKPOFOTCH.

He npukacaiitech K KOHTAKTaM MOJIYJICH MaMSITH. 3arps3HCHUE KOHTAKTOB MOYKET BbI3BaTh
HEMPABUILHYIO pa0OTy MOIYJICH.
4. Moaksr0ouenne THCKOBOIA

®nonmnu AUCKOBOJ, MOAKIIOYEHHBIN K OTHOMY M3 3THX """ ~* ™

CUCTEMOI1 Kak ycTpoiicTBo "A". =
®onmu IUCKOBO/I, TOAKIIOYEHHBIA K 3TOMYypa3bemy, 0

ycrpoiictso "B".

T T Haztem gnA
5" QMCKOEOOS

Paztem nna
_ 3" AMckoEODA

[MoakrounTe 3Ty 4YacTh Kabens K pasbe
1. [TonxirounTe pa3beM NUTAHUS K (PIIOIIHINCE KpacHel npoeog,
2. [ToAKIIOUMTE CUTHATBHBIN KaOeb K (IIOIIIH] obozHavaeT 1-bii

KOHTaET kabena

3" dnonnu
OUCKDEDS,

===¢)

KpacHsI# npoean
0BkBINHD pacnonaraeTcA
] Okong pazeema NHTaHWA

He npeaAyCMOTPCHO KOHCTPYKTUBHBIX peHJCHHf/'I, npeaoTBpalarommx HEBEPHOC MOAKIIHOUYCHUC

C 'HOT0 Kabens ¢uonnu auckosoja. Ecnu ¢aonnu nuckoBoxa nmocne cOopku He Oyner paboTarsb, a
C OJ1 TMCKOBOJIa OYeT MPU ATOM IOCTOSTHHO CBETUTHCS, IEPEBEPHUTE CUTHATILHBIN KaOeb.
3. [onkmrounTe Apyryro yacTh Kabesnst K CHCTEMHOM IuiaTe.

5. Iloakarovenue IDE ycrpoiicTs
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[TepBbIii BUHYECTEp B CHUCTeMe clieAyeT moakiarouaTh K kabdemto IDEL. K stomy kabemto
MOYHOTIO/IKJIIOYNTh BUHUECTEPHI B pexxnme Master u Slave.

Ecnu BeI mogkmiovaere nBa IDE ycrpoiicTBa ogauM kabenem, clieayeT NepeKIIounuTh BTOPOe
YCTPOMCTBO B peskUM Slave ¢ TOMOIIIbI0 YCTAHOBIICHHBIX HA HEM MEPEKIIFoYaTeeH.

Broerna nomsen

MaprntyeHne
BEITE nogknHYeH kK

IDE ywoTpoHoTE

EMHYECTERY.
MogknHyeHHe
NogknwyeHMe IDE
IDE woTpoHoTE K,D,FI'_',"F“HI'-.-'I
YCTROACTESM

AKEYRATHO
ofipawadTeck ¢
EMHYECTEROM.

FlzfBerafTe yoapoEe.

CO-ROM !
CD-ROh

1. IMonkmounte pazbemsl mutanus IDE ycTpoiicTs.

2. [TogkmrounTe curHansHbie kKabenu IDE ycTpoiicTs.

3. [Moaxmounte ayauo kabeaun CD-ROM/DVD-ROM « pazbeMam Ha CHCTEMHOM TIIaTe.

4. [lepexmounte ycrpoiicTBa B pexkuM Slave, eciu 3To Heobxonumo. O6paTuTecs K
PykoBoactBynonb3oBateins Baero CD-ROM/DVD-ROM.

5. [MonkmrounTe KabeNn K CHCTEMHOM TIIaTe.

6. YcranoBka miart paciuuMpeHus (Buaeoaxanrtepa)

1. OTKpoNTE KPBIIKY KOpITyCa.

2. BrIHbTE 3ar1ymIKy 3a1Hei maHem HallpoOTHB BEIOPAHHOTO pa3beMa pacIIupeHusl.

He CJICAYCT BBIIIOJHATH JOTY pa60Ty HC3AIMMIICHHBIMHU PYKaMH, TaK KaK OCTPBIC Kpas
N@ MOT'YT IIOPE3aTh KOXY. HCHOJ’ILByﬁTG 3aIIUTHBIC IICPYATKN U MMACCATHIXHU.
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3. Haiinure cBobomubiii pazbem PCI (AGP) na Bameit cuctremuoit miare.Ilomecture
IUTaTy HaJ COOTBETCTBYIOIINM Pa3hbeMOM M CJIETKa BCTaBbTE €€. AKKYPAaTHO, HO TUIOTHO MPIKMHUTE €€
TakuM 00pazoM, 4TOOKI IJIaTa HAJEKHO BCTAJIa B COOTBETCTBYIOMIUN Pa3bheM.

4, 3aduKCUpyiTe TUIATy C TOMOIIBIO BUHTA.

S. VYceTaHOBUTE OCTANBHBIE IUIATHl PACIIMPEHHUsT U YCTPOWMCTBA, IOACOCIMHUTE BCE
Ka0eu ¥ 3aKpOITe KPBIIIKY KOpITyca.

BT AnA AGP Bugen
ckoBkm o KaApTA

MnaTa pacluWpeHHA
~ PCI

CHCTEMHARA
nnata

6. Ilepennsia naHeJb

Buemnuii Bug nepez[HefI MaHCJIN BalICT0 KOPITyCa MOKET OTIIUYATHCA OT HUKCIIPUBCACHHOTO.

YCTpoACTED CDh-RwW MOMET
SAMNMCEIEATE AaHHEle Ha CD- guocku o
OfHOKPATHOR FANUCEH MIKH

nepezanKHCcEIBaEMEIE.

s !
kN YetpodcTteo DWD-ROM moxer
yutaTe OWD- v CO- guckM.
B By
== G =)
£1- s
] o =]
— Yetpodcteo CO-ROM mosxeT uvTaTe
i3 CD-nucKw.
) [
I—BbIK_HH:NaTEJ'II: MUTAHKA
glo MHanKkaTop NHUTaHMA
=] MHoukaTop oBpalleHna K BHHYECTERY
=1 ¢|
FHonka Reset
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S

3" dnonnW AMCKOBOS MOMET YMTaTe
MNKM 3ANHCBIEATE JaHHEIE C/Ha rMbkde
Auced 3 152"

1. 3aqHAA maHe b

Ha pucynke nokasana 3aHss aHedb cucTeMHOro 6so0ka B kopiryce ATX. B crenze
UCTOJIb30BaHKOpITyC hopMm-pakropa AT.

K cetu
NEpEMEHHOM D
- TOKA

® 7
&

PS2 knaewaTypa ;;;1 ﬁ% @é | :
_ &) .
i -

P52 MeiWE 5]

Lndpoean
KaMeps

FDA

MEIWE C MHTEpdEACOM
O

[N R - I -

(R BRI+ RV L+ H

FonoHku

pdoGaoboOooaoSapos

BHGRrOGEad

r
[

H#0ACTHE

[apHHUTYpa

F-'-EHNE |
Ay M0 UEHTR ﬁ

MukpodoH

HE moHdTOR ANT moHuTOp
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8. IHoakaouenue pa3beMa NUTAHUA
Paztem NUTAHAWA
NepeMeHHomn Taka

BeHTHOATOR

—

MepeknYaTeNE HANDAMXEHWA
nepemeHHoro Toka 11002208

# IaeTCs MOJKIII0YATh IIHYP MUTAHUS 10 3aBEPUICHUs COOPKH KOMITBIOTEpA.
3ampemniaeTcsi CaMOCTOSITEILHO PEMOHTHPOBATH OJIOK THMTAaHUS WM HCIOJb30BaTh  €ro
HeleneBbM  00pa3oM. [IpOKOHCYIBTHPYHTECh € (UPMOM MMOCTABIIMKOM, €CIH Yy Bac BO3HHUKIH
POOJIEMBI ¢ OJIOKOM MHUTAHUS.

3 H1aCTCA MPUKACATHCA BJIAXKKHBIMU PYKAMHU K KOPITYCY 0J10Ka IMUTaHUA JAaxxe B TOM CJiIy4ac,
€CJIM OH HC ITOJCOCAMHEH K CCTHU. Kanenbkn BOABI C pYK MOT'YT BbI3BaTh KOPOTKOC 3aMbIKaAHHUC.

OJIMMO TIPOBEpHTH nepekirovarens 110/220 B nepen BKIIOUEHHEM B CETh MO OKOHYAHUH
coopku. HempaBwibHas ycTaHOBKAa 3TOTO TIEPEKIIOYATENIT MOXET BBI3BATh IOBPEKICHHWE OJIOKa
MUTAHUS WU 1a)Ke BO3TOPaHUE.

1. [ToaxnrounTe caBoeHHBIN pa3beM cranaapTa AT (nim 20-KOHTaKTHBIN pa3beM
nutanuscrangapTa ATX) K COOTBETCTBYIOIICH pO3ETKE, PAaCIiONOKEHHON Ha CHCTEMHOM I11aTe.
2. Jlj1g HaIeXKHOTO KPEIUIEHUS CIIEyET BCTaBUTh Pa3beM JI0 LIEIUKA.

Bceraa coemewaite
yepHble NPOBOAA
NPH NOAKNIOSEHHH

paszveMos £ CUCTEMKOM NnaTe
; 5

{ \

J A

;

Paaven PY Pazvem P8

KoHTpoJbHBIE BOIPOCHI

1. B xakoM nopsiake ocyuiecTBisieTcss cOopka CUCTEMHOI0 6J10Ka KOMITbloTepa?

2. Kakwue mpaBuia He00X01MO COOIIOAATh PU COOPKE CUCTEMHOTO OJIoKa?

3. Jlnist gero Ha Beex nuieiidax, mpuiiaraeMbix K CTEHAY OJAWH MPOBOTHHUK TTOMEUeH
KpacHbIMIIBETOM?

4. K kaxomy dopMm-pakTopy oTHOCUTCS JaHHas cucteMHas 1uiata? [lo kakum

IMpHU3HaKaM MOKHOI3TO OIIP C,Z[C.III/ITB?
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5. Uto Heobxoammo caenarhb, eciau Ha ogHoM |IDE nutetide moakmtodens! nBa
ycTpoiicTBa?

6. Kaxoii Tun naMsTu UCNonb3yercs Ha JaHHOM CTeHie?
7. Yro He0OX0ANMO YUUTHIBATh NTPH MOAKIIOUEHUH IUCKOBOAA?
8. [TosicHuTe Ha3HAYEHUE BCEX Pa3bEMOB Ha 3a/IHEH MTaHEIN CUCTEMHOTr0 0JI0Ka.

dopma npeacTaBiIeHus pe3ybTara:
Otuer o mpoenaHHoON paboTe:

1. Tema u 1ienb paboThl

2. Ornucanue xo/1a TPOBEJCHUS pa0OThI, OIIMOOK, BOSHHUKIIIUX B PE3YJIHTATE BHITIOTHEHHS
paboThL,aNapaTHRIX XapaKTEPUCTUK KOMITbIOTEpa

3. OTBeTHI Ha KOHTPOJIBHBIEC BOIIPOCHI

Kpurepun onenkmn:

OrneHka «OTJIIMYHO» BBICTABIISIETCS, €CJIN 33JJaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIIO0» BBICTABIISAETCS, €CIIU XO/1 BBIIIOJHEHMS 3aJaHHsI BEPHBIH, HO OblL1a AOIyIIEHa
OJTHaMJI JIB€ OIIMOKY, IPUBE/IINE K HEIPABUILHOMY PE3YJIbTaTy.

OrneHka «y0BIETBOPUTEIBHO» BBICTABIISIETCS, €CJIA IPUBEICHO HETIOIHOE BBIIIOJIHEHUE
3aJJaHMUA.

OneHka «HEeyA0BIETBOPUTEIbHOY» BBICTABIISETCS, €CIIU 33/1aHUE HE BBIIIOJIHEHO.
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Tema 2.5 KoMIIOHEHTHI CHCTEMHOI0 0JIOKA

JlaGopaTopHoe 3ansiTue Ne 8
YcraHoBka KOH(MUTypaluu cUcTeMbl PU noMoiuu yruautel CMOS Setup

Heab: n3yunts HacTpoiiku porpamMmMsl BIOS Setup, ymeTs nons3zoBathes napamerpamu BIOS
JUITHACTPOMKM KOMITBIOTEPA Ha ONTUMAJIbHYIO paboTy.

Boinosinus padorty, Bol Oynere:
ymembw:
— ToiyyaTh UH(QOPMAIIHIO O TapaMeTpax KOMITbIOTEPHOMN CHCTEMBbI

MarepuaJsbHoe obecredeHue:
MeTtoauueckue yKkazaHus AJisl BBIOJIHEHUS JIA0OpaTOPHBIX pabOT, KOMIIBIOTED.

3amanue:
BeImonHUTE yCTaHOBKY KOH(pUTYpanuu cuctemsl mpu oMoty yrumtel CMOS Setup

Kpartkue Teopernueckue cBeieHus:
OO01ue cBeIeHUA

BIOS (Basic Input/Output System), uto B mepeBojie Ha pyccKuii o3HavaeT: «ba3oBas cucrema
BBO/Ia/BBIBOJIa». Takoe Ha3BaHME IMOJYYHJI HAOOP MHUKPOIPOTpPaMM, OTBEYAIOIIMX 3a paboTy 0a30BBIX
GyHKUMH BHJI€0AJaNTepoB, IHUCIJIEEB, JUCKOBBIX HAKOMMTENEH, TUCKOBOJAOB, KIaBUATyp, MbIIEH U
IPYTUX OCHOBHBIX YCTPOMCTB BBOJa/BBIBOA MH(OPMAIIHH.

OcHoBHbIMU QyHKLIKsAME BIOS sBistorcs HavanbHbll 3amyck [IK, TectupoBanue u nepBuyHas
HacTpoiika 000pyJOBaHMsI, pacIpeeleHUEe PECYPCOB MEXKAY YCTPONCTBAMHU U aKTHBALUS MPOLEAYPbI
3arpy3Ku ONEepaluOHHON CUCTEMBI.

C yuerom Toro, uro BIOS oTBeuaer 3a camblii Ha4aJdbHBIM 3Tall 3arpy3Kd KOMIIbIOTEpa BHE
3aBUCUMOCTH OT €ro KOH(QUIypaluy, TO 3Ta HporpaMMa JAoJDKHa OBITh JOCTymHa sl 0a30BBIX
YCTPOMCTB Cpa3y e Mociie HaxaTusa Ha KHONKY BKIoueHus [1K. IMeHHO mo3TOMy OHa XpaHHUTCS HE Ha
KECTKOM JMCKE, KaK OOJBIIMHCTBO OOBIYHBIX MPUIOKEHUH, a 3alUChIBAETCS B CIELUAIBHYIO
MHUKpOCXeMy (311~ MaMsITH, PACTIONOKEHHYIO Ha CUCTEMHOM IiaTe.

[Tomumo QdmI-maMsaTu, B KoTopo Xpanutcs cama BIOS, Ha cucremMHOW TuiaTe CymiecTBYeT
U elle OJUH BUJ NaMSATH, KOTOPBIM MPEIyCMOTPEH sl XPaHEHUs HACTpOeK KOH(Urypauuu 3Ton
nporpaMMbl. M3rortaBimBaeTcs OH € IPUMEHEHHUEM KOMIUIEMEHTAPHOTO  METaj0-OKCHUAHOIO
nonynpoBoguuka win CMOS (Complementary Metal Oxide Semiconductor). WmenHo 3Toi
ab0peBUaTypoll M Ha3bIBAIOT CHENMAIM3UPOBAHHYIO MaMsITh, B KOTOPOH COAEp)KaTbCs JaHHBIE O
3aIrycKe KOMIIbIOTepa, ucnoib3yemsie BIOS.

CMOS-namsaTh nutaercst oT OaTapeiku, YCTaHOBIEHHOW Ha MaTepuHCKOW miate. braromaps
ATOMY, MPU OTKIIFOYEHHH KOMITbIOTEpA OT po3eTku Bce HacTpouku BIOS coxpansrorcs. Ha crapeix
komnbioTepax Gyakiuun CMOS-mamsT  ObUTM  BO3JOXKEHBI Ha OTIENbHYIO MHKpocxemy. B
coBpeMeHHBIX ke [IK oHa sBnseTcs 4acThIO YUIICeTa.

IIpouenypa POST u nepBonavanbHag 3arpyska [1K

[Tocne HakaTHsI KHOMNKHM BKJIIOYEHHS KOMIIBIOTEpA, IEPBBIM 3alyckaercs OJOK MHUTaHUS,
HauMHas M0JIaBaTh HaNpsHDKEHUE HAa MAaTepUHCKYIO TuiaTy. Eciiu oHO B HOpMe, TO YHIICET JaeT KOMaHIy
Ha cOpoC BHYTpPEHHEH MaMATH LEHTPaJbHOTO Mpoleccopa M ero 3amyck. [locime 3Toro mpomeccop
HAUMHAET IOCJEI0BAaTEIbHO CUUTHIBATH U BBINOJHATH KOMAaH/bI, 3alMCAaHHbIE B CHCTEMHOW INaMSTH,
POJIH KOTOPOH BBITIONHSET Kak pa3 Mukpocxema BIOS.
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B camom Hawane mporeccop TOJy4aeT KOMaHAy Ha MPOBEACHUE CaMOTECTUPOBAHHMS
komroHeHToB Kommbtotepa (POST - Power-On Self-Test). Ilpomnenypa POST Britouaer B cebs
HECKOJIbKO ATAIoB, MPOX0X/ICHUE OONBIIMHCTBA KOTOPBIX BBl MOXKETe HaOmoaaTh Ha 3kpane [1K cpasy
nocje ero BkitoueHus. [TocaemoBaTebHOCTh MPOUCXOISIICTO MEPE]] HAuaIoM 3arpy3Ku ONepaliOHHON
CHCTEMbI TAKOBA!

1. CHayvaJia IpOMCXOAUT OIPENETICHUE OCHOBHBIX CHCTEMHBIX YCTPOUCTB.

2. [anee ocymecTBisieTcsl MHULMAIM3ALMA YCTAHOBICHHOW OIEPATHUBHOW ITaMATH,
3anuch B Hee BIOS u npoBepka MUKpOIporpaMmel Ha EJIOCTHOCTD JAHHBIX.

3. Tpertwii mar - HacTpolika Habopa CUCTEMHOM JIOTMKH, HITH ITPOIIIE TOBOPS, YUIICETA.

4. 3areM IPOHUCXOAUT IIOMCK M OIpeNelIcHHEe BUACOKAPTHL. EciM B KOMIBIOTEpE

YCTaHOBJICH BHEIIHHH (CaMOCTOSTENbHBIN) BUICOATaNTep, TO OH OymeT mMmeTh cobctBenHyo BIOS,
KOTOpY10 ocHOBHas cucteMHast BIOS Oynet vickaTh B omnpe/ielieHHOM JMara3oHe ajapecoB namstu. Eciu
BHEIIHUN rpadudeckuil amantep OyaeT HaiiieH, TO IepBOE, YTO Bbl YBUIUTE Ha JKpaHe, Oyaer
n300pakeHUe C Ha3BaHUEM BHICOKapThI, chopmupoBanHoe ee BIOS.

5. [Tocne HaxoxzaeHus rpaguueckoro agantepa, HauWHAETCS MPOBEpPKa LEIOCTHOCTU
napameTpoB BIOS u cocrostHusi Oarapeiiku. B 3TOT MOMEHT Ha 3KpaHE€ MOHUTOpA OJIHA 3a JIPYrou
HAYMHAIOT MOSBISATHCS T€ CaMble TAMHCTBEHHbIE O€Jble HAJAMKCH, BBI3BIBAIOIIME TPEMET Y HEOMBITHBIX
M0JIb30BaTeNeH 13-3a HEMMOHUMAaHUsI IIporcxoasero. Ho Ha camMoM Jiefie HU4ero cBepXbeCTeCTBEHHOTO
B 3TOT MOMEHT HE TPOUCXOJUT, B YeM BBI caMH ceifuac ybOemurecs. IlepBasi, camast BEpXHsisl HaJAIUCH,
KaK IPaBUjI0, CONECPIKHUT JJOTOTHUII pazpadoTurkoB BIOS u nadopmaruio 06 ee ycTaHOBIIGHHON BEPCHUH.

E—

=——= Megatrends

AMIBIOS(C)2010 American Megatrends, Inc.

ASUS PBZ68-V LX ACPI BIOS Revision 0703
CPU: Intel(R) Core(TM) 17-2600K CPU @ 3.40GH2
Speed: 3S30MHZ

Total Memory: 16384MB (DDR3-1648)

USB Devices total: 4 Drives, 1 Keyboard, 2 Mice, 2 Hubs
USB Drive #0: Generic USB SD Reader 1.00
USB Drive #1: Generic USB CF Reader 1.01
USB Drive #2: Generic USB SM Reader 1.02
USB Drive #3: Generic USB MS Reader 1.03

Detected ATA/ATAPI Devices...
SATAGG_1 PLEXTOR PX-2S6MSPro
SATASG.2 WOC HWD1002FAEX-0023A0
SATASG.3 HL-DT-ST DVDRAM GH22NSSO

»Award Modular BIOS v6.88PC
¥ Copyright (C) 1984-2811, Award Software, Inc.

268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58CHz(188x45)
<CPUID :888286A7 Patch ID :860888025>
Memory Testing : 16382MB OK + 66M shared memory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

<DEL> :BI0DS Setup <F9> :¥XpressRecovery2 <F12> :Boot Menu <End> :Qf lash
82,21,2812-268-7AB9HGCBMC-88

6. 3arem 3aIlyCKaCTCd TCECTUPOBAHUC LCHTPAJIBHOI'0 IIpoueccopa, MO OKOHYaHHU
KOTOPOr'o Ha JHCILICH BBIBOJSTCS JaHHbBIC 00 YCTAHOBJICHHOM YHUIIC: HA3BAHUC MMPOU3BOAUTECIIA, MOICIINU
M €ro TakToBas 4acToTa.

7. CHCHOM HAaYMHACTCA TCCTHUPOBAHUC OHCpaTHBHOﬁ namatd. Ecim Bce npoxoauT
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yJIa4HO, TO Ha 9KPaH BBIBOAUTCS OOIIMI ycTaHOBIEHHBIH 00beM O3V ¢ Hagnmucsio OK.

8. [lo oxoHUaHMM TPOBEPKH OCHOBHBIX KoMIoHeHTOB IIK, HauMHaeTcs moOHMCK
KJIaBHATypbl U TECTUPOBaHME APYIMX IMOPTOB BBOJA/BBIBOJA. B HEKOTOPBIX ciydasx, Ha 3TOM JTale
3arpy3KakOMIIbIOTEpa MOKET OCTaHOBHTBHCS, €CIM CHUCTEME HE YIAcTCcs OOHApYKUTh MOAKIIOUYCHHYIO
kiaBuarypy.llpu 3ToM Ha 3KkpaH cpa3zy ke OyleT BbIBEJEHO 00 3TOM IpeAyIpexIeHHeE.

9. Janee HaumHaeTcss OmpeeNeHHE MOAKIIOUEHHBIX K KOMIBIOTEpY HaKOIUTENeH,
BKJIFOYAsl ONTUYECKUE MTPUBOABI, )KECTKUE TUCKH U (dm-nucku. CBeieHus O HallJICHHBIX YCTPOHCTBAaxX
BBIBOJISITCA Ha KpaH. B ToM ciydae, eciin Ha CHCTEMHOMH IJ1aTe YCTAaHOBJICHO HECKOJIBKO KOHTPOJUIEPOB
OT pa3HbIX MPOU3BOAUTENIEH, TO IPOILEeIypa UX MHULHMAIU3ALKUN MOXKET ObITh OTOOpa)keHa Ha pa3HbIX
JKpaHax.

Serial ATA AHCI BIOS, Version iSrc 1.28E

Copyright (c) 2883-2888 Intel Corporation

*x This version supports only Hard Disk and CDROM drives xx
Please wait. This will take feu seconds.

Controller Bus#88, Device#l1F, Function##B2: 86 Ports, 86 Devices

Port-808: Hard Disk, OCZ-VERTEX3 MI

Port-81: Hard Disk, WDC WD64B2RAEX-BBYIAH
Port-82: Hard Disk, ST31588341AS

Port-83: Hard Disk, Hitachi HDS724848ALE648
Port-84: CDROM, Optiarc DUD RW AD-5268S

BBHMUKE!

10. Ha 3aBepmaromeM »3Tamne OCYLIECTBISETCA pAaCIpENEICHUE PECYpCOB MEKIY
HailieHHbIMU BHYTpeHHUMHU ycTpoiictBamu [1K. B cTapeix komnbroTepax, mocie 3TOro oCylecTBIsAeTCs
BBIBOJI HA JMCILJIEH MTOroBOM TaOIMIIBI CO BCEM OOHApy>KEHHBIM 00OpynoBaHHEM. B coBpeMeHHBIX
MallpHax Tabaula Ha JUCIUIeH y)Ke HEe BBIBOJUTCS.

11. Haxonen, ecmun mpoueaypa POST mpomma ycnemno, BIOS naumnaer mouck B
HOJKIIFOUCHHBIX Hakomurtensix [naBHoit 3arpy3ounoit Obmactu (MBR), rae comepkarcsi JaHHbBIE O
3aIlyCK€ OIEpPALMOHHOW CHUCTEMBl M 3arpy304HOM YCTPOMCTBE, KOTOPOMY HEOOXOIMMO NepenaTh
JaJIbHENIIEE YIIPaBIICHUE.

B 3aBucuMocTu OT ycTaHOBJIEHHOM Ha KommbioTep Bepcuu BIOS, mpoxokiaeHue mporenypsl
POST moxeTr npoxoanuTh ¢ HEOOIBIIUMHI U3MEHEHUSIMH OT BBIIIEONHUCAHHOTO TIOPSI/IKA, HO B LIEJIOM, BCE
OCHOBHBIE ATarbl, OyAYT BBITOJIHATHCS MpH 3arpy3ke kaxjoro ITK.

UEFI BIOS

bazoBele mpuHIMIEI paboTel cucteMHOW BIOS g HAcTONBHBIX KOMITBIOTEPOB  OBLIH
chopmupoBansl B naneknx 80-bIX rogax MpONUIOTO BeKa. 3a MPOMIEIIINe IECITHIICTHS KOMITBIOTEpHAs
MHAYCTpHs OypHO pa3BHBaJach M 3a 3TO BPeMs IOCTOSHHO CIy4aJIUCh CUTYallMM, KOT'/1a HOBBIE MOJIENIN
YCTPOMCTB OKa3bIBAJIMCh HECOBMECTUMBIMHU C orpenenaeHHbIMU Bepcusimu BIOS. Uto Ovl paspemars 3tu
npobaemMbl, pa3paboTYMKaM TMOCTOSHHO NPUXOAMIOCH MOAM(UUIUPOBATH KOA 0a30BOM CHUCTEMBI
BBOJIa/BBIBOJIa, HO B UTOTE IIEJIbIM psAJ] MPOTPAaMMHBIX OIPaHUYEHHH TaK U OCTaJCS HEM3MEHHBIM CO
BpeMmeH nepBbix nqomamHux IIK. Takas cutyanus nmpusena k Tomy, yto BIOS B cBoeM Kitaccudeckom
BapHaHTE OKOHYATEJIbHO TIepecTal YAOBJIETBOPATH TPEOOBAHUSM COBPEMEHHOTO KOMIIBIOTEPHOIO
JKelle3a, Mellas €ro pacHpoCTPaHEHUI0 B MacCOBOM CEKTope mepcoHanok. CTajlo MOHSTHO, 4TO
HE00XO0JIMMO YTO-TO MEHSTb.

B 2011 romy, ¢ 3amyckoM B MpPOM3BOACTBO MATEPHHCKUX IUIAT Ui mporeccopos Intel
nokosenus: Sandy Bridge, ycranaBnuBaromuxcs B pazbeM LGA1155, Hagamock MaccoBoe BHEApPEHHE
HOBOTO ITPOrpaMMHOT0 UHTepdeiica 171 HaualbHOM 3arpy3ku kommnbiotepa - UEFI.

Ha camoMm nene mepBast Bepcusi JaHHOW anbTepHaTuBbI 00bIyHONW BIOS Opina paspaborana u
YCIENTHO MCMOoJIb30BaHa Komnanuen Intel B cepBepHbIX cuctemax emie B KoHie 90-bix romoB. Torna,
HOBBII nHTEpdelic aust HayanbHoU 3arpy3ku [IK nasweBancs EFI (Extensible Firmware Interface), no
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yke B 2005 rogy ero HoBas crerudukanus nonyuwia Hazsanue UEFI (Unified Extensible Firmware
Interface). Ha ceropnsuiHuii 1eHb 3TH JBe aO0OpPEBUATYPHI CUUTAOTCS CHHOHUMAMU.

Kak BuauTe, mMpoM3BOAMTENN CUCTEMHBIX IUIAT HE 0CO00 CHEMIMIU IMEPEXOAUTh K HOBOMY
CTaHIAPTY, N0 TOCJIEIHEro TBITAsACh COBEPIICHCTBOBATh TpaauimonHeie Bapuanuu BIOS. Ho
OUYeBUHAS OTCTAJIOCTh ATOW CHCTEeMbI, BKJtouyass ee 16-OutHblii uHTepdeiic, HEe BO3MOXKHOCTh
UCroib30BaTh Oonee 1 MO anpecHOro MPOCTPAHCTBA MAMSATH, OTCYTCTBHE MOJICPKKH HAKOIUTENEH
o0bemoM Gosee 2 TO u

JIPYTHE TOCTOSIHHBIC HEepa3pelnMble MPo0IeMbl COBMECTHMOCTH C HOBBIM O00OpYIOBAaHUEM BCE
e CTaIM Cephe3HBIM apryMEHTOM I [Iepex0/ia Ha HOBOE MTPOrPaMMHOE PElICHHE.

Kakue sxe n3MeHeHus IpHHEC ¢ cO00i HOBBIN 3arpy30uHblii uHTEpdeiic, npeanoxenusii Intel u
B ueM ero omimuusa ot BIOS? Kak u B cinyuae ¢ BIOS, ocnoBHol 3amaueit UEFI sBnsieTcs koppekTHOE
ornpezaeneHue odopynoBaHus cpaszy nocie BkiarodeHust IIK u mepemaua ympaBiieHHs KOMIIBIOTEPOM
onepannoHHoi cucreme. Ho npu stom, nepemensl B UEFI HacTonpko riy0OKH, 4TO CpaBHUBATH €€ C
BIOS 6b110 OBI TPOCTO HEKOPPEKTHO.

BIOS — »T0 mpakTH4eckd HEU3MEHSEMBbIH IMPOrpaMMHBIM KOJ, BIIUTHIA B CIEHUAIBHYIO
MHUKpPOCXEMY U B3aMMOJCHCTBYIOIIUN HANpPAMYI0 C KOMIBIOTEPHBIM OOOPYJOBAHMEM C IOMOIUIbIO
COOCTBEHHBIX MPOTPaMMHBIX cpencTB. [Iporenypa 3arpy3ku kommbioTepa ¢ momonisio BIOS mpocra:
Cpa3y Moclie BKIIIOUEHHUS KOMIIbIOTEepa MPOM3BOAMUTCA MPOBEpKa OOOpYIOBAaHUS U 3arpy3Ka MPOCTHIX
YHHUBEpPCAJIbHBIX JApPAalBEpOB JUIsi OCHOBHBIX ammapaTHbIX KommoHeHToB. [locnme atoro BIOS nHaxomut
3arpy34uK ONEpallMOHHON CUCTEMBI U €ro akTuBUpyeT. Jlanee npoucxoaut 3arpyska OC.

Cucremy UEFI wMoxxHO Ha3BaThb NPOCIONHKON MeXAy amnmapaTHbIMH — KOMIIOHEHTaMU
KOMITBIOTEpA, C UX COOCTBEHHBIMH MHUKPOIPOrpaMMaMHU-TIPOIIMBKAMHU, U OMNEPAIIMOHHON CHCTEMOH,
YTO MO3BOJISIET ei Tak >ke BoImonHATh GyHKIMH BIOS. Ho B ortnnuue ot BIOS, UEFI mpencrasuser
co00i MOAYIBHBIA MPOrPAMMHUPYEMBbIi HHTEPQEIC, BKIIOYAOIINNA TECTOBBIE, padoune U 3arpy3049HbIC
CEpBUCHI, JpalBephl YCTPOMCTB, MPOTOKOIBl KOMMYHHUKAIHMKA, (YHKIHMOHAJIbHBIE PACHIMPEHUS WU
COOCTBEHHYIO TpaduUecKyr0 OOOJIOUKY, YTO JeNaeT €ro IIOXOXHM Ha CHJIBHO OOJISTYeHHYIO
orepaloHHyo cucremy. [lpu stom
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MOJIb30BaTEIbCKUI uHTepderic B UEFI COBpPEMEHEH,
HOJ/IEP’)KUBACT YIPABIEHUE MBIIIBI0O U MOXET OBITh JIOKAQIW30BAaH HAa HECKOJBKO SI3BIKOB, BKJIIOYAs
PYCCKUI.
Baxusim npeumymectBoM EFI sBisercs ee KpoccriiaT(OPMEHHOCTh M HE3aBUCHUMOCTh OT
MPOIIECCOPHON apXUTEKTOpbl. Crienn(uKauyl 3TOH CUCTEMBI TIO3BOJISIOT paboTaTh € MPAKTUYECKU C
naro0oii koMOuHaIel yumnoB, Oyne To apxutekrypa x86 (Intel, AMD) unu ARM. Bonee Ttoro UEFI
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UMeeT psIMOM JOCTYTI KO BCEMY anmnapaTHOMY
00ecTeyeHnIo

KOMIIBIOTEpa U MIAaTGOPMEHHO HE3aBUCHUMBIE JApailBephbl, YTO J1a€T BO3MOXKHOCTh O3 3amycka
OC opranu3oBath, HAaIPUMEP, BEIXOJ] B HHTEPHET WJIM PE3EPBHOE KOMTUPOBAHUE JTUCKOB.

B otnnuue ot BIOS, xox UEFI u Bcs ee ciyxebHas nHGOpMAILIHS MOKET XPAaHUTHCS HE TOJIBKO
B CIICIMAIIBHON MHUKpPOCXEME, HO U Ha pasJieNax Kak BHYTPEHHHUX, TaK M BHEITHUX JKECTKUX JHUCKOB, a
TaKk e CEeTeBbIX XpaHWIuIax. B cBow ouepenb, TOT (akT, YTO 3arpy3ouHble JaHHBIE MOTYT
pa3MeniaTbcsi Ha BMECTUTEIIbHBIX HAKOMUTESIX, MMO3BOJISIET 3a CYET MOYJILHON apXUTEKTYPhl HAJICISTh
EFl GorartbiMu ¢yHKIMOHAIBLHBIMH BO3MOXXHOCTAMH. Hampumep, 3T0 MOryT OBITh pPa3BHTHIC
CpeICTBa AMATHOCTUKH, WIH TOJIC3HBIE YTUIUTHI, KOTOPBIE MOXHO Oy/ET HCIOJh30BaTh KaK Ha dTare
HauvanbHOU 3arpy3ku [IK, Tak u nocne 3anycka OC.

Eme onmnoii xmroueBoit ocobennocteto UEFI sBisiercss Bo3MOKHOCTH pabOTBI € KECTKHUMHU
JMCKaMH OTPOMHBIX 00BbeMOB, pazMeueHHbIX 1o ctanaapty GPT (Guid Partition Table). ITocnennuii He
nojaep>kuBaeTcs Hu ogHor Moaupukanuerr BIOS, Tak kak nMmeeT 64-O0uTHBIE ajipeca CEKTOPOB.

3arpyska [1K na 6a3e UEFI, kak u B ciiydae ¢ BIOS, HaunHaeTcsi ¢ HHUIIMATU3AIUN YCTPOMCTB.
Ho mpum »TOoM, nmanHas mporeaypa IpOUCXOAHT ropazno Owvictpee, Tak kak UEFIMmoxxer ompemensrsb
Cpa3y HECKOJIbKO KOMIIOHEHTOB OJJHOBPEMEHHO B mnapajuiesibHoM pexume (BIOS mnunmanusupyer Bce
YCTpOICTBa MO ouepenu). 3aTeMm, MPOUCXOIUT 3arpy3ka camoit cuctembl UEFI, mox ympasienuem
KOTOPO BBIMONHSIETCS KaKO-TuO0 Habop HEOOXOAMMBIX NEHCTBUI (3arpys3ka JIpailBepos,

MHUIAAIA3A0Us 3aTPY309HOTO HAKOIHTEINSI, 3ayCK 3arpy304YHBIX CIYKO H T.X.), M TOJIBKO
MOCJIE 3TOTOOCYIIECTBIISETCS 3ayCK OMEPAllMOHHON CUCTEMBI.

Jamyck Windows ¢
Crapr Winumanuaaues BIOS
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Rpaimepu, UEFT D0CI NPOYECCODE U NamATe ROJsoNAe RIBeCTN. (19 Windows cnncofng

PRIV DA OO Th AT e MR e neAem 08I

WOl DM N Dy N Apadeepw UEF)

08 ARATM, EGAPANS WACHOMA QIACROIIND

MoskeT moKa3aThcsi, YTO Takass MHOTOCTYyIEeHYaTasi IpoleAypa H0JDKHA YBEIUYUTH 00111ee Bpems
3arpy3ku IIK, Ho Ha camom nene Bce mpoucxoaut HaoOopoT. C UEFI cucrema 3amyckaercss ropasno
ObIcTpee, Oyarogapsi BCTPOCHHBIM JjpaiiBepaM U COOCTBEHHOMY 3arpy3uuky. B urore, mepen craptom,
OC monydaeT WCUEPHBIBAIONTYI0 WH(DOpPMAIMIO 00 anmapaTHOW HAYMHKE KOMIBIOTEpPA, UYTO MO3BOJISET
3aIyCKaThCs €1 B TEUEHUE HECKOJIBKUX CEKYH/I.

Hecmotps Ha Bcio mporpeccuBHocTh UEFI, Bce e cymectByer psia  OrpaHUYeHHH,
CAEPKUBAIOIINX AKTUBHOE PAa3BUTHUE U PACIPOCTPAHEHHE 3TOrO 3arpy3uuka. Jlemo B TOM, 4TO AJid
peaiM3allii BCEX BO3MOXKHOCTEH HOBOIO 3arpy304HOro HuHrepdeiica TpeOyeTcsl IMOJHOLEHHAs €ro
MOJIJIEPIKKA CO CTOPOHBI ONEPAMOHHBIX cucTeM. Ha ceronHAImHuil 1eHb B OJHOW MEPE UCIOIb30BaTh
BosmokHocTH UEFI mo3Bossier Tompko Windows 8. OrpaHudeHHYIO MOACPKKY HOBOTO MHTEpdeiica
uMmeroT 64-paspsanusie Bepcuu Windows 7, Vista u Linux Ha siape 3.2 u Bbimie. Tak ke BO3MOKHOCTH
UEFI wucmone3yrorcsi B 3arpy3ounom MeHemkepe BootCamp kommnanmeirn Apple B cOOCTBEHHBIX
cucremax Mac OS X.

Hy a xak ke mpoumcxomut 3arpy3ka kommbeiorepa ¢ UEFI, ecnu nHa Hem wucnombs3yrorcs
HenoiepkuBaemas oneparonHas cucrema (WindowsXP, 32-6utnas Windows 7) unu daitnosas
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pasmerka (MBR)? [l Takux ciay4aeB B HOBBIHM 3arpy304Hblii HHTep(Eiic BCTpPOCH MOAY.Ib MOAIEPKKH
comectumoctr (Compatibility Support Module), mo cytu, nmpencTaBistonui u3 cedsi TpaAUIHOHHYIO
BIOS. MmenHo mosTomMy, MOXXHO BHJIETh, KaK MHOTHE COBPEMECHHBIC KOMITHIOTEPHI, OCHAIIICHHBIC
cucremubiMu matamMu ¢ UEFI, 3arpyxaercss TpaAWLIMOHHBIM criocoOoM B pexkume smyisinuu BIOS.
Yamie Bcero 310 NpOMCXOJUT MOTOMY, YTO UX BJaJeJIbLibl MPOJIOIKAIOT UCIOIB30BaTh paszzensl HDD c
TpaguroHHoi MBR u He xoTaT nepexonuts k pazmerke GPT.

[Iporpamma Hactporiku BIOS

st Toro, 4To OBI 3amMyCTUTH Iporpammy Hactpoiiku BIOS HeoO6XxoauMo BO BpeMs MPOBEACHUS
poLeaypsl epBoHavaIbHOro TecTupoBanus 1K HaxaTh onpenesieHHyI0 KJIaBUIy WIM UX COYETaHUE.
B mopamisronieM OONBIIMHCTBE CIIydaeB B HACTOJBHBIX KOMIbIOTEpax st Bxoga B BIOS Setup
ucrnons3yercs kinasuma Del, pexe F1 wim F2. B HoyrOykax Hao00poT, HanboJiee 4acTo [l ATUX Helel
3aJIeHCTBYIOTCS UMEHHO QyHKIMoHanbubie knasummu (F1, F2, F11, F12).

American
Megatrends

www.ani.com

BLUS (C) 2007 American Megatrends, lnc.
S PHKPL ACPT BIOS Revision 0603
P Intel (B) Pentium(R) Dual CPU E2180 @ 2.00GHz
gpeed : 2.51 GHz Count : 2

Press DEL to run Setup

Press F8 for BBS POPUP

DDRZ-667 in Dual-Channel Interleaved Mode
[nitializing USR Controllers .. Done.
1584MB 0K

VY3HaTh TOYHO, KaKWe W3 KIABHII HCIONB3YIOTCS sl 3amycka BIOS Setup moxHO U3
WHCTPYKIIMM K KOMIIBIOTEPY WJIM CHCTEMHOW Iuiare. Tak e B HEKOTOPBIX CIy4asxX BO BpeMms
npoxoxaerus nporenypsl POST Ha 5SkpaH MOHHUTOpa BBIBOAMTCS TMOJCKa3Ka, O TOM Kakyko

KJIaBUIY HeO6XOI[I/IMO HaXXaTb AJIIBXO0J4 B HaCTpOﬁKH.

® Award Modular BI0OS ub . .HBPC
N Copyright (C) 1984-2811. Auward Software, Inc.

268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4 .58CHz(188x45)
<CPUID :888206AR7 Patch 1D :88888825 >
Menory Testing : 16382MB OK + 66M shared nenory

Memnory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

BIOS Setup <F9) :XpressRecovery2 <F12> :Boot Memu <End> :0f lash
2801 2-Z268-7A89WNCHAMC -88

[TomrMoO HEOOXOAMMOCTH 3HATh HYKHYIO KiaBuily, ais nonaganus B BIOS Setup, ne menee
Ba)XHO BHIOpaTh NMpaBWIBHBIA MOMEHT ee Haxarus. YToObl He OIo03/aTh, JIydlle cpa3dy Iocie Havyaia
3arpy3ku [IK MHOrokpaTHo HaXXMMaTh KJIaBHMIY BXoja. B OOJNBIIMHCTBE ciydyaeB Takoil croco0
rapaHTHpoBaHO o0OecrnieunBaet 3amyck Hactpoek BIOS.

[Mporpamma Bios Setup wumeer TekcToBbIi uHTEpdelc 0e3 Kakux-InOo Ju3aiflHEpPCKUX
YXUIIPEHUH U YOPaBISETCs HUCKIIOYUTENBHO C TMOMOIIbI0 KiIaBUATypbl. OOBSICHSIETCS 3TO TEM, 4YTO
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rpaduyeckas 000J0YKa ATOr0 MPHUIIOKEHUS MPAKTUYECKH He MeHsutach ¢ 80-bIX TOIOB, TIOITOMY BCE
BBITVIAAUT OYCHBb MMPOCTO U ACKCTUYHO.

B o6mewm cinyuae untepdeiic BIOS Setup ObiBaeT nBYX THIIOB: C PaCIHOJIOKEHHUEM TJIABHOTO
MEHIO BJBa CTOJOLA WM TOPU30HTANBHO. [IOHATH Kakoi THI mepea BaMH MOXHO cpa3y Iociie BXoJa B

nporpamMmy v OTKPBITHA €€ I'TIABHOI'O OKHA.
CHMOS Setup Utility - Copyright (C) 1984-2011 Award Sof tware

b MB Intelligent Tweaker(M.1.T.) Load Fail-Safe Defaults
Standard CMOS Features Load Optimized Defaults

Set Supervisor Password

fidvanced BIOS Features
Integrated Peripherals Set User Password

Power Management Setup Save & Exit Setup

PC Health Status Exit Without Saving

Ti+e: Select Item F11 : Save CMOS to BIOS
F10 : Save & Exit Setup F1Z @ Load CMOS from BIODS

Change CPU's Clock & Voltage

B nepBoMm ciydae Bbl YBUAUTE Ha CHHEM (DOHE CIIMCOK pa3zesioB, pa3MEICHHBIX B JiBa CTOJIOIA.
Takoit Bapuant xapaktepen ansi Bepcuit BIOS, paspaborannbix kommanuedr Phoenix Technologies
(AwardBIOS, Award Modular BIOS, Award WorkstationBIOS). x TpaaIuiiuoHHO B CBOUX CHCTEMHBIX
I1aTtax UCIOJb3YIOT Takue npou3Boautenu, kak MSI, Gigabyte, Foxconn, ECS u apyrue.

Bo BTOpOM cityuae mepe BaMu MOSBUTCS OKHO C CEPbIM (JOHOM, B KOTOPOM MEHIO C OCHOBHBIMHU
pasnenamMu OyleT pa3MemaThCsi CBEpXYy 3KpaHa, B BHJE CHHEH TOPU3OHTAIBHON IMONOCKH. Takoi
untepdeiic, kak npasuio, npucym mis BIOS xomnmanuu American Megatrends (AMIBIOS, Aptio

AMIBIOS), ucnons3yronmxcs B MarepuHckux miatax ASUS, Intel, ASROCK 1 HEKOTOPBIX APYTHX.

BIOS SETUP UTILITY
Advanced Pouer Boot Exit

[ :19:19] Use [ENTER1, [TABI
System Date [Thu 03/27,2003] or [SHIFT-TAB] to
Legacy Diskette A [1.44M, 3.5 inl select a field.
Language [Englishl

Use [+] or [-] to

» Primary IDE Master : [ST320413A1 Configure system Time.
» Primary IDE Slave : [ASUS CD-S3401

» Secondary IDE Master : [Not Detectedl

» Secondary IDE Slave : [Not Detectedl

» Third IDE Master : [Not Detected]

» Fourth IDE Master : [Not Detected]

» IDE Configuration - Select Screen

1t  Select Itenm
» System Information *- Change Field

Tab Select Field

F1 General Help

F16  Save and Exit
ESC Exit

uv02.61 (C)Copyright 1985-2009, American Megatrends. @

HCCMOTpH Ha TaKUC pa3indyuvsd B PIHTCp(I)CfICC OTHUX JIBYX BAapHUAaHTOB, BCC PA3CJIbI BIOS Setup
HMCIOT CXOXKEC MPECACTABIICHHUC. Yro ObI y6e)II/ITI)C$[ B OTOM, naBaﬁTe IIOCMOTPUM Ha CTPYKTYPY OKOH
IporpamMmsI B 00oux clIydadax.

B BerHefI YaCT 3BKpaHa BBl BCCrjia HalijieTe Ha3BaHUE TEKYHIEro pasaciia (B ci1y4dyac C
TFOpHU30HTAJIIbHBIM MCHIO HA3BAHUC HO,I[CBG‘-II/IBaCTCH) HJIK TIoapasaciia.
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CHOS Setup Utility - Copyright (C) 1985-2005, American Megatrewds, Inc.
Standard CMOS Features

Date (MH:DD:YY) [Tue 81/06/20091 Help Item
Time (HH :HM:SS) [14:43:371 r
Use [ENTER1, [TABI
IDE Primary Haster [Not Detectedl] or [SHIFT-TAB] to
IDE Primary Slave [Not Detected] select a field.
SATAL [Not Detected]
SATAZ [Not Detected] Use [+] or [-] to
SATA3 [Not Detected] configure system Date.
SATA4 [Not Detected]
SATAS [Not Detected]
E-SATA [Not Detected]

»
»
>
»
b
»
»
»

Floppy Drive A [Not Installed]
Hold on [A1l Errorl

» System Information [Press Enterl

Tles:Move Enter:Select +/-/:Ualue F10:Save ESC:Exit Fl:General Help
F8:Fail-Safe Defaults Fo:Optinized Defaults
OCHOBHYIO YacTh JKpaHa 3aHHMaeT 00JIacTh, B KOTOPOMl pa3MellaeTcs CHHCOK IMOAPa3/esioB
(00o03HauarTCAd TPEYroJbHBIMU CTpElIKaMH) U IapaMeTpoB BbIOpaHHoOro pasnena. CmpaBa oT
HaMMEHOBAHMS [TapaMEeTPOB PACIOIATatOTCs UX 3HAYeHUs. [Ipu 3TOM CTOUT y4yecTh, YTO €CIIM apameTp
BBIJICJICH OJIETHBIM I[BETOM (TOJyOBIM WMJIM CBETJIO-CEPBIM), TO OH JHOO MMEET CTaTyC «TOJIbKO IS
YTEHUS» W HECeT HCKIIOYUTENbHO WH(GOPMAlMOHHBIA XapakTep, Ju00 AJisi €ro peJaKkTUPOBaHUs

HEO0XOAUMO MU3MEHUThH JPYTOi, CBSI3aHHBIN C HUM IapaMeTp.
BIOS SETUP UTILITY

Ai Tuweaker Aduanced Power Boot Tools Exit
HaseaHue pasgena Use [ENTER], [(TABI
[17: :091 or [SHIFT-TAB] to
System Date [Fri 04/15/2011] select a field.
Language [Englishl
Use [+] or [-] to
configure system Time.

» Storage Configuration T

» AHCI Configuration
b Snten Taforestion CnpaBo4Has nHpopmMalms

KnaBuww ynpasnexuns
|
> Select Screen
11 Select Item
+- Change Field
Tab Select Field
F1 General Help
F10 Save and Exit
ESC Exit I

Cnuncok nofpasaenos 1 napameTpos

v02.61 (O)Copuyright 1985 -2009. American Megatrends, I

[TpaByro yacTh 3kpaHa 0OBIYHO 3aHUMAET CTOJIOEI, B KOTOPOM BBIBOJUTCS KpaTKasi CIIpaBOYHas
nHpOpMANHS 1O BBIACICHHOMY MapaMeTpy WIM TOApa3eny, a TaK e MOJCKa3KH MO BO3MOXKHBIM
JeWCTBUSAM M UCIOJIb30BAaHUIO KJIAaBUII yrpaBiieHus (American Megatrends). B mporpamme HacTpoiiku
BIOS ¢ cuauM ¢QoHOM, TOJCKa3Ka IO HCIOJIB30BAHUIO (DYHKIIMOHAIBHBIX KIABUII PACIIONAracTcs
OOBIYHO B HWKHEH 4acTH dKpaHa.

He cmoTps Ha pa3zHoe 1BeTOBOE OGOpMIIEHHE M HEOOINbIIHME pa3iuyus B PACIONOXKECHHU Ha
9KpaHe pabouux HJIEMEHTOB, MO CBOe cyTum o0a uHTepdeiica O4YeHb MOXO0XKH, U IPETOJHOCAT
WH(OPMAIIHIO TI0IH30BATEISIM MPAKTHUECKH OJMHAKOBBIM 00pa3oM. IMEHHO MOATOMY ITpHEMBI paOOTHI
c mapameTrpamu BIOS B 00oux cimyyasix mpakTHUYECKH OJMHAKOBBHI.
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JUis HaBUTAalMKM 1O MEHIO M BbIOOpa HYXXHBIX MNapaMeTpoOB, IOAPA3ACIOB HIU pa3/eiioB
HCIIONB3YIOTCS KIABUIIM CO CTPEJIKAMU, a ISl KX OTKPBITHS — KiaBuia «BBoa» («Enter»). 3a Bo3Bpar k
NpEbIAYIIEMY 3KpaHy U BBIXOJ M3 TEKYIIMX HacTpoek orBevaeT kiaBuma «ESCy». Tak xe mpu
ITOMOLIA

9TOH KJIaBUIW BBl MOkeTe BeIMTH 13 BIOS Setup 6e3 BHeceHHs] N3MEHEHHI B HACTPOUKH, HAXKaB
ee B INIaBHOM MeHI0. [IoMUMO 3TOro HEM3MEHHBIMHU SIBISIOTCS (YHKIUH KiaBuil «F1», BeI3bIBatoIen
cupaBky u «F10», wHMIUManum3upyomei Bbixon u3 BIOS Setup, u3 moboro mecra mporpammsl C
coxpaHeHHeM cjenaHHbix n3MeHeHnid. KmaBunm «PageUPy»/«PageDowny» mimm «+»/«-» TpaaumoHHO
MCIOJIB3YIOTCS AJIS TIOCJIeI0BATENIbHOTO Tiepedopa JOCTYMHBIX 3HAUCHUI U3MEHSIEMBIX TapaMeTPOB.

Kpome BhllenepeyncieHHbIX KJIaBHII, i  paboTsl ¢ Hactpodikamu BIOS  moryr
HCIIONIB30BaThCs UApyrue GyHKIuuoHaabHbIe KiaBumu («F2» - «F9», «F11», «F12»), HO ux Ha3HAYCHHE
B 3aBHCHMOCTH OT MOJEIH IUIaThl M €€ MPOM3BOJIUTENS, MOXET OTIWYarhCs. Bropouem, dYro OBl
MOHATh, 32 YTO KaXJas W3 HUX OTBEYaeT, HEecNOokHO. JlocTaTouHo oOpaTUTHhCS K IMOJACKa3KaM,
BO3HUKAIOIIUM Ha 3KPAaHE WM MOJIUCTAaTh PYKOBOJCTBO K CUCTEMHOM ILJIaTe.

OcHoBHbIe pa3aensl BIOS Setup ¢ Ko10HOYHEBIM INIaBHBIM MEHIO (CHHUN (HOH)

Kaxnmass Mojenb MaTepUHCKOW IUIaThl BO MHOTHX CIIydasiX UMEET CBOW YHUKAIBHBIA HAOOp
HACTpaMBAaEeMbIX TAPAaMETPOB, HO TPU 3TOM HA3BaHUS M TEMATHYECKas HAINPaBICHHOCTb OCHOBHBIX
paznenoB BIOS Setup o0bI4HO OCTArOTCSI HEU3MEHHBIMH.

Standard CMOS Futures

B nmaHHOM pasznene COCpeIOTOYCHBI OCHOBHBIC (CTaHIAPTHBIC) HACTPOMKH KOMIIBIOTEpA, K
KOTOPBIM OTHOCSTCS: YCTaHOBKa CHCTEMHBIX aarhl ¥ Bpemenu (Date, Time), mapameTpbl AMCKOBBIX
nakornurenieii (IDE Channel), a Tak ke pasnmuuHas wuHbOpMaIMsS O cHcTeMe (CBeAcHHS 00

YCTAaHOBJICHHOM IIPOLECCCOPEC, KOJINMIYCCTBC OHepaTHBHOI;'I ImaMsaTHu u );[pyrne).
CHOS Setup Utility Copyright (C) 1984-2811 Aveard Software
Standard CNOS Features

Date C(mn:dd :uy) Feb 16 2814
Tine (hh:nn:ss) 21 : 19 : 14

IDE Channel 8 Master [Nonel

IDE Channel 8 Slave [None] Change the day, nonth,
IDE Channe!l 1 Master [Nonel yeal

IDE Chamme!l 1 Slave [Nonel

IDE Channel 2 Master [Nonel Heek>

IDE Channel 3 Master [Nonel Sun. to Sat

Halt On (ALl , But Keyboard) (Month>

Jan. to Dec

<Daw>

1 to J1 (or maxinum

allowed in the month)

{Year>
2088 to 2899

Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit Fl:General Help
revious Values FG6:Fall-Safe Defaults F7:0ptinized Defaults

Advanced BIOS Features

DTOT pazaen coaepkuT pacmupeHHbie HacTpoiiku BIOS. K nambomnee pacmpocTpaHeHHBIM W3
HUX MOKHO OTHECTH:

praBJ’IeHI/IC K3II-TTAaMATBIO EHTPAJIBHOTO ITpoIeccopa

[TapameTphl, CBSI3aHHBIC C HIOAHCAMHU 3arpy3kd KommbioTepa. Hampumep, 31ech MOXKHO
BKJFOUUTH/OTKIIIOUNTH pexkm NumLock, pexum yckopennoii 3arpy3ku (Quick Boot), a Tak ke moka3
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JIOTOTHUIIA TPOU3BOMTENS TUIAThl BO BpeMs MpoBeacHus mpoieaypbl camorectupoBanus (Full Screen
LOGO Show).
Br160op mociieoBaTenbHOCTH OIpoca 3arpy304Hbix ycrpoiicts (First/Second/Third Boot
Device).
Eme ogna camas BoctpeboBanHas ¢pyakuus B BIOS Setup, Hapsny ¢ ycraHoBKO# AaThl 1
BpPEMCHHU.

Brutouenne/oTKIII0OUeHHE TEXHOIOTUH CAMOKOHTpOIIA skecTKoro aucka S.M.A.R.T.
CHOS Setup Utility Copyright (C) 1984-2811 Avard Software
Advanced BIOS Features

» Hard Disk Boot Priority [Press Enter) Iten Help
Quick Boot LEnabled]
EFI CB/DVUD Boot Option [Autol
First Boot Device [Hard Disk]
Second Hoot Device [Disabled]
Third Boot Device [(Disabled]
Password Check [Setup]
HDD S.H.A.R.T. Capability [(Disabled]
Linit CPUID Max. to 3 [Disabled]
No-Execute Memory Protect [Enabled]

Delay For HDD (Secs) [ 8]

Full Screen LOGCOD Show [Disabled]

Init Display First (PCI1

Onboard VGA [Auto]

On-Chip Frane Buffer Size [ G4MB+2MB for GTIT)

Tiee :Move Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
FS:Previous Values FG:Fail-Safe Defaults F7:0ptinized Defaults

Advanced Chipset Features

B sTOM pa3nmene ommMcHIBaIOTCS HACTPOWKH YHIICETA, YCTAHOBIIEHHOTO B CHUCTEMHYIO IIJIary,
BCJIEJICTBME Yero HabOp MHapaMeTpoB 3/1€Ch HANpsMYIO 3aBHCUT OT €ro THma U Moaudukamuu. B
OONBIIMHCTBE CIIy4aeB 34eCh COOpaHbl OMNIMM, OTBEYAIOIIME 3a pPabOTy ONEpPaTHBHON MaMATH
(perynupoBKa 4YacTOThl M TalMMHIOB), IIMHbI OOME€Ha JaHHBIMH Mexay mpoueccopom u O3V,
rpaduueckoit muHel AGP/PCI-E u Buneoananrepa.

Phoenix - AwardBIOS CMOS Setup Utility
Advanced Chipset Features
» DRAM Clock/Drive Control Press Enter
» AGP & P2P Bridge Control Press Enter
» CPU & PCI Bus Control Press Enter
HALT Command Detect Disabled
System BI0S Cacheable Disabled
Uideo RAM Cacheable Disabled
Intruder Detection Disabled

fi+e:Move Enter:Select Fl:Cenaral Help

L Y J ) Ure at

CneﬂyeT OTMETHUTH, YTO B HEKOTOPBIX CUTyallUsAX MMCHHO C IMMOMOIIBIO M3MCHCHUA IMapaMCTPOB
ATOTO pa3jielia MOKHO MOBBICHTH CKOPOCTh PAOOTHI KOMIBIOTEPA MIIM KaK TOBOPSIT, COBEPIIUTH PAa3TOH.
[IpaBna, B mocneaHee BpeMsi OMIMH, OTBEYArOIIee 3a yBennueHue ckopoctu padotsl [1K, uamie Bcero
BBIHOCATCSI TPOU3BOTUTENSIMU B OT/ICNBHBIN Crienaln3upoBanHbIil pazaen BIOS.

Integrated Peripherals
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JlaHHBI pa3zen CoAepKHUT MapaMeTphbl, OTBevarolue 3a padoTy, HHTETPUPOBAHHBIX B
MaTEpUHCKYIO TUIaTy, Nepu(epuiHbIX YCTPOWCTB, TAKMX KaK: KOHTPOJUIEPHI XKECTKUX AuckoB, USB-
IIOPTOB, 3BYKOBBIX u CETEBBIX allanTepos, U IIPOYHX.
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CNOS Setup Utitity Copyright (C) 198

Integrated Peripherals

2811 Auward Software

Iten Help

eXtrene Hard Drive (XHD)
PCH SATA Control Mode
OROM Ul and Banner

SATA PortB-3 Native Mode
USHE Controllers

USB Legacy Function

USB Storage Function
Azalia Codec

Onboard H/W 1354

Onboard H/H LAN

SHART LAN

Onboard LAN Boot ROM
Onboard USB3.8 Controller
eSATA3 Controller

[Disahled]
LAHCI]
[Enabled)
[Enabled]
[Enabled]
[Enabled]
[Enabled])
[Disabledl
[Enabled]
[Enabled]
[Press Enterl
[Disabled]
[Enabled]
[Disabled]

eSATA3 RAID Configuration [Press Enter)

+/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
F6:Fall-Safe Defaults F?7:0ptinized Defaultis

tSelect
Ua lues

fi++:Move Enter
FS :Previous

Hanpumep, 31ech Bbl MOXKETE BKJIIOUUTH/OTKIIOUYUTh BCTPOEHHYIO 3BYKOBYIO KapTy, MOJIECPKY
USB-ycrpoticTs BBoAa min BeIOpath pexuM RAID it co3nanus MaccuBa )KEeCTKHX JIUCKOB.

Power Management Setup

3nmech COOpaHBI OIIMHU, OTBEYAIOIIME 3a DIIEKTPONHUTAHUE W PEXKUMBI DHEProcOepeKeHUs
KomIbioTepa. [IpakTudecku Bce COBpEMEHHBIE KOMIBIOTEPHI IO3BOJISIOT OCYIIECTBISTH YIpaBIICHHE
JNIEKTPONUTAHUEM HENOCPEACTBEHHO W3 ONEPAllMOHHOW CHCTEMbI, HO JUII 3TOro Tpelyercs
nojaepxkaco croponsl BIOS cnennanusupoBannoro crangaptel ACPL, pexum, u GpyHKIMH KOTOPOTO,
PETYIUPYIOTCS KaK pa3 B 3TOM paszere.

Tak e 37ech BBl MOXKETE yKa3aTb, KaKue IACHCTBHS JOJDKHBI MPOUCXOMUTHh NPU HAKaTHHM Ha
KHOIIKY MHUTaHus, HACTpOUTh ycioBus BKiItoueHus I1K u ero nepexona k moHMKEHHOMY MOTPEOICHHUIO
SHEPIUU UITH BBIXO/1A U3 «CIISTUKK».

up Utility Copuright (C) 1984-20811 Auard Software

Pover Managenent Setup

T1++ :Move

ACP1 Suspend Type
ACPI LED Control
Soft-0Dff by PHR-BTIIN
PME Event Make Up
Resune by Alarn

HPET Support

HPET Mode

Power On By Mouse
Power On By Keyboard

AC Back Function
ErP Support

Enter :Select

v/

[SI(STR)]
[Enabled])
[Instant-0ff]
[Enabled]
[Disabled]

[Enabled]
[32-bit nodel
[Disabled]
[Disabled]

[Soft-0ff]
[Disabied]

/PU/PD :Value F18:S

ve

ESC:Exit

Iten Help
Manu Lev

[S1(POS)]
Set
Fower Un
AcCPl 0OS

suspend type to

2USPE nd under

[S3(STR)]
Sel
Suspend to
ACPT DS

suspond tupe to

RAN undex

Fl:Ceneral Help
tinized Defaults

F6:Fail-Safe Defaults

FS5:Previous Values 7:0

PnP/PCI Configurations

B arom paznene HaxoasTcs mapameTpsl yrpasieHus TexHonoruu Plug and Play, orBeuaroreii 3a
pacmpenenenue pecypcoB Mexnay ycrporictBamu [IK m mx OwbicTpoe KOHpUTYpHpOBaHHME, a TaK Ke
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HacTpoiiku pabotsl muHE PCl. Kak npaBwiio, nanubie GyHKIIMUA C YCTIEXOM BBITTOJIHSIOTCS CHCTEMOM
"

HEe TPEOYIOT pyYHOTO BMEMIATEeNbCTBA. [[09TOMY B COBPEMEHHBIX KOMITBIOTEpaX NAaHHBIH
paszien MOKeTOTCYTCTBOBAThH BOBCE.

PC Health Status (H/W Monitor)

CoBpeMeHHbIE MATepHHCKHE IUIaThl BCEra OCHAIIAIOTCS JaTYUKAMH, KOHTPOJIUPYIOIIUMH
paboyme TemIepaTypbl W HalpsDKEHHsS OCHOBHBIX YCTPOMCTB, a TaK K€ CKOPOCTH BpaIlCHHs
BEHTHJISITOPOB CUCTEMBI OXJIXK/ICHHs1. Bee MX mokasaTenu Kak pa3 ¥ 0TOOpaxaroTcs B JaHHOM pasJielie.

[Momumo storo B PC Health Status moxHO ympaBnsTe pexkumamu pabOThl BEHTHIISITOPOB U
HACTpaWBaTh BApHAHTHI OIOBEIICHUI Ha Cllydal BO3HHKHOBEHHMs IEPErpeBa, OCTAHOBKU Kyliepa WU
OTKPBITHS KPBILIKH KOPITyCa.

CNOS Setup Utility Copyright (C) 1984-2811 Auard Software
PC Health Status

Reset Case Open Status (Pisabled) Item Help
Menu Level

[Disabled]

Don't resel case

open statucs

[Enabled]

Clear case open status
and set to be Disabled
at next boot

CPU Marning Tenperature [Disabled]
CPU FAN Fail Warning [Disabled]
POMER FAN Fail HWarning [Disabled]
SYSTEM FAN1 Fail MWarning [Disabled]

flee :Move Ente elect +/-/PU/PD:Value F18:S 2SC Exi Fl:Ceneral Help
FS:Previous Values Fb6:Fail-Safe Defaults F7:0ptinized Defaults

Frequency/Voltage Control

B nanHoMm pasnene coOpaHbl HapamMeTpbl, OTBEYAIOLIME 3a YCTAHOBKY paOOYMX 4YacToT W
3HA4YECHMUM HANPSIKEHUN JUIs NIPOLECCOpa, ONEPATUBHON ITaMATH, BUICOKAPTHI U APYrUX yCTpoucTs. I1o
YMOJIYAHUIO BCE 4YaCTOThl U HANPSKEHHUS HMMEIOT PEKOMEHIOBAHHBIE 3HAYCHUS U HACTPAMBAIOTCA
aBTOMATHUYECKH, YTO FapaHTUPYET HAAECKHYIO pabOTy CUCTEMBI.

Phoenix - AwardBIOS CMOS Setup Utility
FrequencysVoltage Control

‘ Dummy 0.C [Disabled] Item Help
|  Extreme Cooling (Disabled]
‘ » Memory Feature [Press Enter] M | ’
» Uoltage Control [Press Enter]
‘ » CPU Feature [Press Enter]
CPU Clock Ratio [20 X1
CPU Host Frequency(Mhz) (1811

MCH Strap [Auto]

CPU Uncore Frequency(Mhz) [Autol

CPU Clock Skew [0 ps]
Spread Spectrum [Disabled]
PCIE Frequency(Mhz) [100]

0C Recovery [Disabled]

Save Profile [Press Enter])

Load Profile [Press Enterl

Ti+«:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit F1l:General Help
FS:Previous Values F?: Defaults




Tem He MeHee, 3HAUEHHE HEKOTOPBIX MapaMeTPOB 3TOTO pasjieia MOKHO HU3MEHSTh BPYUYHYIO.
DTO aeT BO3MOXKHOCTh Pa3orHaTh MPOLECCOpP, MaMATh U MPOYHe KOMIIOHEHTHI, 3aCTaBUB X paboTaTh
Ha TOBBIIICHHBIX YacTOTaxX. TOJbKO HEOOXOJMMO MOMHHUTbH, YTO C OAHON CTOPOHBI, Pa3roH MO3BOJIAET
YBEJIMUYUTH OOIIYI0 MPOU3BOAUTEIHLHOCTh CUCTEMBI, a C APYrol — MOXeET BbI3BaTh coou B pabdote [1K u
CTaTh NPUYMHON BBIXOJA M3 CTPOS Pa30THAHHOIO jKeje3a (HampuMmep, IPU YCTAHOBKE 3aBBIIICHHBIX
3HaYeHUH HanpsbkeHuit). Tak 4To 371ech clieyeT ObITh OUYE€Hb OCTOPOKHBIMHU.

CHOS Setup Utility - Copyright (C) 1984-2811 Award Software
MB Intelligent Tuweaker(M.I.T.)

M.I.T Current Status [Press Enterl Iten Help
Enter]

Advanced Frequency Settings [Press

Advanced Menmory Settings [Press Enterl Menu Level
Advanced Voltage Settings [Press Enterl]

Miscel laneous Settings [Press Enterl

BIOS Version F6

BCLK 188.32 MHz
CPU Frequency 4514 .47 MHz
Menmory Frequency 2148 .24 MHz
Total Henory Size 16384 MB

CPU Tenmperature 38.8 °C

Ucore 1.344 V
DRAM Voltage 1.688 V

Ti++:Move Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit F1:General Help
FS:Previous Values F6:Fail-Safe Defaults F7:0ptinized Defaults

Crour OTMCTHUTb, 4YTO MHOI'MC KPYIHBIC IIPOU3BOJUTCIIM MATCPHUHCKUX IJIAT ONIHUKU II0
HaCTpOﬁKe 4aCToOT H HaHpH)KeHI/Iﬁ BBIHOCAT B CHCHI/I&HBHLII}'I pasaci ¢ OpUIrHHAJIbHBIM HA3BAHHCM,
Hanpumep MB Intelligent Tweaker (M.1.T.) wiu Cell Menu.

Load Fail-Safe Defaults

Oro He paszen, a KomaHjaa, cOpaceiBarolias Bce Hactpodikum BIOS k& 3HaueHusM 10
YMOJTYaHUIO, TIPH KOTOPBIX TapaHTUpYyeTcsl cTabmibHas paboTa Bceil cuctemsl. [locie BbIOOpa 3TOTO
MTyHKTA TIepe]] BAMU OTKPOETCS OKHO, B KOTOPOM MOTPEOYETCsI TIOTBEPAUTh COPOC HACTPOSK HAKATHEM
KJIaBUIIHU «Y ».

CHMOS Setup Utility - Copyright (C) 1984-2811 Award Software

HB Intelligent Tweaker(M.I.T.) Load Fail-Safe Defaults
Standard CHMOS Features Load Optimnized Defaults
Advanced BIOS Features Set Supervisor Password

Integrated Peripherals Set User Passuord

Pouwer Managenment

Load Fail-Safe Defaults (¥/N)?7 N
PC Health Status

Esc : Quit ti+¢: Select Iten F11 : Save CMOS to BIOS
F8 : Q-Flash F18 : Save & Exit Setup F12 : Load CMOS from BIOS

Load Fail-Safe Defaults




Load Optimized Defaults

Komanna, ycranaBmmBaromass 3HadeHHss HacTpoek BIOS Ttakum oOpazom, 4TtoObl Obl OblIa
obecrieueHa ONMTUMAaIbHAS MPOU3BOAUTEIHLHOCTh KOMITBIOTEPA C COXPAHEHHEM CTAOMIBHOCTH PaOOTHI
BCEX €ro KOMIIOHEHTOB. [Ipu 3TOM mapaMeTpbl, KOTOPBIE TIOJBEPratOTCsl aBTOMAaTHIECKOMY U3MEHEHHIO,
3aBUCAT OT MOACIN CUCTEMHOM IJIaThl U MOT'YT Pa3HUTHCH.

CHOS Setup Utility - Copyright (C) 1984-2811 Auard Software

MB Intelligent Tweaker(M.I.T.) Load Fail-Safe Defaults

Standard CHMOS Features Load Optimized Defaults

Advanced BIOS Features Set Supervisor Password
Integrated Peripherals Set User Password
Pouwer Managenent tup

Load Optimized Defaults (¥/N)?7 N
PC Health Status aving

Esc : Quit Ti+¢: Select Iten F11 : Save CHOS to BIOS
F8 : Q-Flash F18 : Save & Exit Setup F12 : Load CMOS from BIOS

Load Optinized Defaults

OpHako y4yTHTe, 4TO Takas ONTUMH3ALM HACTPOEK B HEKOTOPBIX CIy4asX MOKET IPUBECTH K
HecTaOUIbHOW paboTe CHUCTEMBl H3-32 HECOBMECTHMMOCTH YCTaHOBJIEHHOro oOopyaoBanus. Torna
CIeIyeT BEpHYThCSI K HACTPOMKaAM IO yMOMuYaHMIO mpu nomoumm koManael Load Fail-Safe Defaults u
onpo0OOBaTh HACTPOUTH HYKHBIE TAPAMETPhl BPYUHYIO.

Set Supervisor Password

Komanpga, koTopast mo3BojsieT yCTaHOBUTh, CHATh WM U3MEHHUTHh aJMHHHUCTPATHBHBIA MapoJib,
KOTOPBIN HCHOB3YETCsl ISl TOJTHOTO I0CTyIa KO BceM HacTpoiikam BIOS, a tak xe npu 3arpyske [1K.

Set User Password
Komanpma, ycranaBnuBaromas MojIb30BaTeNbCKUI MAapOIib, MO3BOJSIIOMIUN MOMYYUTh TOCTYH K
npocMoTpy 3HadeHwid mapameTpoB BIOS. To ecTs OONBIIMHCTBO HACTpOeK OyaeT 3aKpbITO IS

PECAaKTUPOBAHUA. Tak >xe JaHHBIN mapoJjib MOKHO UCITIOJIB30BATh MMPH 3arpy3Ke KOMIILIOTEpA.

OcHoBHbIe pazaensl BIOS Setup ¢ ropu3oHTanbHBIM TIaBHBIM MEHIO (cepblil hoH)

Main

Wcxons w3 Ha3BaHHUS, 10 MHEHHIO pPa3pabOTYMKOB, B 3TOM pasjeiie CoOpaHbl TJIaBHBIC
Hactpoiiku BIOS, k KkOTOpbIM OTHOCSTCS BpeMs W Jara, MapaMeTpbl YCTAHOBJICHHBIX JHUCKOBBIX
HakomuTelled W oOmias cucremMHas wuHpopmanus (Bepcus BIOS, momens mpomeccopa, o0bem
YCTaHOBJICHHOW maMsATH). TakuMm oOpazom, Main sBisercss NMpaKTHYECKH IOJIHBIM aHAJOTOM YKe
3HakoMmoro Ham pazzena Standard CMOS Futures.
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BIOS SETUP UTILITY

Suystes Time

Kak BbI, HaBepHOE, yXKe J0TraJainch, HanOoJee BOCTPEOOBAHHOW ONIMEH B JAaHHOM pasJele,
SIBJISIETCS] HACTPOMKA CUCTEMHOM J1aThl U BPEMEHH.

Advanced

Kak npaBuito, 3TOT pasjen uMeeT HanOOoJIbIee KOJMYSCTBO OMIUA [ HACTPOWKHA KOMIIOHCHTOB
u [IK u Bimowaer B cebsi cpa3y HECKOJIBKO 3HAYMMBIX IMOIPA3ICTIOB. 31€Ch HAXOJSTCS MapaMeTphl,
oTBevaromue 3a paboty meHtpaitbHoro mpomeccopa (CPU Configuration), omepaTuBHO#W mNMaMsTH,
Bujcoanantepa, uurcera (Chipset), mmuer nepemaun ganabix PCl u texnomormu Plug and Play
(PnP/PCI Configuration, PCI PnP), Bctpoennsix mnepudepuiinbix yctpoiicts (Onboard Device
Configuration),moptos USB (USB Configuration) u apyroro o60opymaoBaHusi.

P UTILITY

*» Jumper Free Confliguration

Tak >xe B 9TOM pazjiene MOXKHO HaWTH OMNIMH pa3roHa, MO3BOJSIONIME BPYYHYIO 3aJaBaTh
3HA4YeHHUs YacTOT W HAIPsDKEHUH mporeccopa, namsTy, a Tak xe muHbl PCI-E. B HekoTopsIX ciydasx,
JIOTIOJTHUTEIHFHO TTOJTB30BATEISAIM JOCTYITHA peryaupoBka 3aaepxek O3V (TaliMHHTH/TaTeHTHOCTH). Bo
MHOTHX MOJEJSAX MaTepUHCKUX IUIaT, MapaMeTpbl, OTBEYAIOIINE 33 Pa3TOH, BBIHOCATCS B OTIENIbHBIN
noapaszaen (Hampumep, JumperFree Configuration) wmu maxke camMOCTOATENBHBIA pasfel TJIaBHOTO
mento (AlTweaker, Overclocking umu ExtremeTweaker).
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N3-3a nmocrarounoro 6oibiIoro Habopa KOMIIOHEHTOB M Pa3HOOOpasusi MapameTpoB, pazjien
Advanced npakTHyecku He UMeET YHU(PUIIMPOBAHHOW CTPYKTYpBL. B 3aBHCHMOCTHM OT MOJENH TIAThI U
paspaborunka BIOS, koiamuecTBO MOIpa3/ienoB/HACTPOCK M MX HA3BaHUS MOTYT CHIIBHO Pa3HUTHCS.
Benbecnu cpaBuuBath ¢ Bepcueir BIOS Setup, xotopas mmeer cuHHMl (OH, TO MOTy4aeTcsi, 4TO B
paszzene

Advanced cobpano comepkumoe cpa3sy msatu pasaenos: Advanced BIOS Features, Advanced
ChipsetFeatures, Integrated Peripherals, Frequency/Voltage Control u PnP/PCI Configurations.

Power
JlaHHBIH pa3zen o cBoeMy COJEepkKaHUIO U CYTH MJIeHTHUYeH pa3aenam Power Management

Setup u
PC Health Status (H/W Monitor).

Saspond Mode

3nmech HaXOMATCS TMapaMeTphl, OTBEYAIONIME 3a JJIEeKTponuTanue u sHeprocOepekenue I1K,
MOHUTOPHUHT pab0OYMX TEMIIEPAaTyp M HANPSHKCHUH €ro OCHOBHBIX KOMITIOHEHTOB, a TaK K€ KOHTPOJIS
CKOpPOCTEH palieHusi BeHTUISITOPOB.

Boot

Vike W3 Ha3BaHWs BUHO, YTO JAHHBIA pasjiel OTBEYaeT 3a KOH(PHUIYPHPOBAHUE MapaMeTPOB
3arpy3kd KOMIbioTepa. VIMEGHHO 3/1eCh pa3MelleHbl, BOCTPEOOBAHHBIC MHOTHMHU IIOJIb30BATEIISIMH,
HACTPOWMKU  ONpEJICNICHHUS  IOCJIEJOBATEIBHOCTH  OMpPOCa  3arpy30YHBIX  YCTPOWCTB |
BKJITIOUeHHEe/oTKIroueHue knasuii «Num Locky» (moapasmen Boot Settings Configuration).

BIOS SETUP UTILITY

» Doot Povice Priority




Bo MHormx ciyuasx paszen Boot Bkimrowaer B cebst monapasaen Security, copepikaiuii KoMaHIbl
YCTaHOBKH, CHATHS WJIM U3MCHEHHS aIMHHICTPATUBHOTO M MOJIb30BaTEIBCKOr0 Naposieil. B HekoTophIx
xe Bepcusix BIOS Setup mapamerpsl ynpaBieHHsS HapojsiMH MOTYT OBITh BBIHECEHBI B OTAEIBHBIN
OJHOMMEHHBIN pa3en.

Tools

BONBIIMHCTBO  CHCTEMHBIX IUIAT OT HOmyisspHoro mpousBomutens ASUS, comepxur
JIOTIOJTHUTEIBHBIA Pa3/iesl, B KOTOPBIH MOMEINAIOTCS BCIIOMOTaTeIbHbIC HHCTPYMEHTHI [Tl OOHOBIICHHS
BIOS (EZ Flash 2), orknrouenus/Bkmouenus muau-OC Ha siape Linux (Express Gate), coszmanus
npoduneir uHaMBUAYaIbHBIX HacTpoek BIOS (O.C. Profile), a tak sxe HmpOBEpKH MOAKIIOUCHHSI
cereBoro kabeins Bo Bpems 3arpy3ku [TIK (Al NET 2).

Exit

OTOT pa3zen oTBeyaeT 3a BbIXo U3 MeHIo HacTpoek BIOS u o6beaunser B cebe Takue
KOMaH/IbI

KaK:

. Exit & Save Changes — oOecrieunBaeT BBIXOJ U3 HPOrPAMMbI C COXPAHEHHEM BCEX
CIICTAHHBIXBAMU M3MCHEHHH.

. Exit & Discard Changes - ocyiiecTBisieT BBIXO M3 IPOrpaMMbl 0€3 COXpaHEeHHs BCEX
CCIIaHHBIXU3MECHECHUI.

. Load Setup Defaults — Bo3Bpamaer Hactpoiiki BIOSk 3Ha4eHHSM 110 yMOTYaHUIO
(cOpoc K3aBOJCKUM HACTPOWKaM).

. Discard Changes — ormeHa ciefaHHbIX H3MEHEHHH 0e3 BBIXO/Ia U3 IPOTrPaMMBI.

BIOS SETUP UTILITY

Exit B Sove Changes

[Tocne BrIOOpa M000H 13 BhINIEyKa3aHHBIX KOMAH/I Mepe]l BAMH TMOSBUTCS OKHO, B KOTOPOM
HEO0OXOMMO TMOATBEPANTH €€ BHIMOTHEHUE, HAKAB KJIaBUITY «Y », a 3aTeM «BBoa»

YcranoBka BpEMEHU M JATHI

BIOS Setup ¢ cunum ¢poHOM
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C moMoIIIBIO KJIaBHII CO CTPEIOYKaMH ImepemMeriaeM Kypcop Ha pazaen Standard CMOS Futures
u HaxumaeMm «BBoa» («Enter»). HacTo 3TOT pa3aen CTOUT MEPBBIM M HUYETO HHUKYJA MepeMeniarh He
HaJ0,HO OBIBAIOT U UCKITIOYECHHUSI.
B oTkpbIBIIEMCS OKHE C OINIHUSAMHU, CBEPXY HAXOJAUM J[Ba HYKHBIX HaM napamerpa — Date ([lata)
CMOS Setup Utility - Copyright (C) 1984-2811
Standard CHMOS Features

Date (nn:dd:yy) wun, Feb 16 2814
Tine C(hh:nn:ss) 21 : 19 : 13

u Time (Bpems). [{ns nepememieHuss Mex 1y 3HAUYCHUSIMUA TTApAMETPOB UCIIONB3YHTE CTpenoyuku. Jlis
YCTaHOBKH 3HAUYCHUH MOKHO IPUMEHSATH Kak KJIaBUIIN «+»/«PgUp» niam «-»/«PgDn», Tak u
HETOCPECTBEHHBIN BBOJ IIU(P C KiIaBUATYphl. st PUKCaMK yCTAaHOBJICHHBIX 3HAYEHUH
npegHa3HaueHa kinasuma «Boay («Enter»).

OO0muii anropuT™ JACUCTBUMN 37€Ch JOCTATOYHO MPOCT: YCTAaHABIMBAEM KypCOp Ha HYXKHOE MOJIe
(moxcBeuyMBaeTCsl KpacHbIM), BBOJUTE WIM BbIOMpaeTe ero 3HaueHue U Haxumaere «Bomy». [lanee
[IEPEXO/IUM Ha CIEAYIOLIee IO0J€ M BCE IMOBTOPSEM JO TEX IOp, NOKa BCE MapaMeTpel HE OyayT
YCTAQHOBJICHBI.

[locne Toro kak Bce 3HAYEHHUS BBEACHBI, I COXPAHEHMs] M3MEHEHHH Ha)KUMaeM KJIaBHILY
«F10». B oTKpeIBIIEMCSI KPaCHOM OKHE BBOJUM OYKBY «Y», Ha)kaB Ha KJIABUAType OJAHOMMEHHYIO
kiaBuuty. [locne nepe3arpy3ku HOBbIE 3HAUEHUSI BPEMEHHU U AAThl BCTYIST B CHITY.

BIOS Setup ¢ cepbiM poHom
[Ipy mMOMOIIM KIABHII «<—» U «—» BbIOMpaeM pasaen Main, xors B OOJBIIUHCTBE CIIyYacB

3TOTO JieNaTh HEe MPUAETCS, TaK KaK OH MPAaKTUYECKH BCET/Ia PacIioyiaraeTcsl MEPBBIM M OTKPBIBAETCS 11O
yMOJT4aHUIo cpa3y nocie Bxoaa B BIOS Setup.

BIOS SETUP UTILITY
Boot _ Tools __ Exit

[ :56:181

[Tue 62/18/20141

Haxomum B 3TOM paszzmene mapamerpbl System Date (Cucremnas mara) u System Time
(CucremHOe Bpemsi) M mepeMelniaeM Tyaa Kypcop, MCIONb3ys KIaBUIIM «|» U «T». Jlanee s BBona
3HAYEHUI UCHOJb3yeM JINOO HEMOCPEICTBEHHO KIABUILU € LHdpamu, JIUO0 KIaBUIIU «+» U «-». s
nepeMeIeHUsIMEX Ay OIsIMU BHYTPH OJJTHOTO ITapameTpa 37ech NpeaHa3HaueHa kiaBumia «Taby. [Tocie
BBOJIa TpeOyeMoro 3HaueHus: HaxuMaeM «BBoa».

Kak u B npeapiaymeMm ciiydac, YTOOBI COXPAaHUTb BHCCCHHBLIC HW3MCHCHUA, HAXKHMACM
KJIABUILLLY

«F10», a 3arem «Y». Cpasy nocie 3toro mpousoier nepesarpyska [1K, u HoBble mapameTpsl
BCTYIIAT B CUILY.

CMeHa 3arpy304HOro YCTPOUCTBA

[Ipu ycraHoBKe onepalniMOHHOM CHCTEMBbI WM MPOBEICHUM NpodUIaKTHYECKHX paldoT ¢ yxe
ycraHoBieHHOH OC, 4acTo HE0OX0IUMO 00ecreUnTh 3arpy3Ky KOMITbIOTEpa HE C JKECTKOTrO JHCKa, a C
orntudeckoro Hocutenst, USB-dmdmkn wmmm kakoro-mubo Ipyroro ycTpOHWCTBA XpaHEHHs JTaHHBIX.
[TosToMy onHOM U3 caMbIX BOCTPEOOBAHHBIX 3a/ay, pagl KOTOPOM pAIOBBIM MOJIb30BATEISIM
TIPUXOJATCS

«i1e3Th» B HacTpoiiku BIOS, siBisieTcst He0OXOAMMOCTH CMEHBI 3arpy309HOTO YCTPOHCTBA.
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BIOS Setup ¢ cunum ¢poHom

[Tocne oTkpeiTuss mporpammbl BIOS Setup, mepemernaem crpeiodykamMu Kypcop Ha paszeln
AdvancedBIOS Features u Haxumaem «BBojy.
Knasumeit «|» nepexoaum k napamerpy First Boot Device (ITepBoe 3arpy304Hoe YCTPOKWCTBO)

Advanced BIOS Features

Hard Disk Boot Priority [ Press Enter]
Quick Boot [Enabled]

EFI CD/DUD Boot Option [Autol

» First Boot Device [ Hard Disk ]
Second Boot Device [Disabled]
Third Boot Dewvice [Disabledl

BHOBb )KMEM ((BBOIL».

First Boot Device
CDROM

ZIP

USB-FDD

USB-ZIP

USB-CDROM

USB-HDD

Legacy LAN
Disabled

ti:Move ENTER :Accept
ESC:Abort

Jlanee nepes BaMH OTKPOETCS OKHO CO CIMCKOM YCTPOWCTB, KOTOPbIE MOKHO BBIOPATh B

KauecTBe 3arpy3ouHbiX. Ecnu mnanupyercs 3amyck 1K ¢ ontudeckoro aucka, To BBIOUpaeMm mpu
nomotu crpenok 3HaueHne CDROM u nanee xak o0biuHO «BBOoa». Ecniu Heo6Xoaumo 3arpy3uThbes C
(IIBIIKK MM BHEUTHETO MOPTAaTHBHOTO JHcKa, TO BeIOMpaem ommuio USB-HDD. Takum xe oOpasom
MOYKHO BBIOpaTh BTOPOE U TPeThe 3arpy3ounsle ycrpoiicta (Second Boot Device u Third Boot Device).

[Ipr >TOM CTOUT y4ecTb, YTO €CIIM B KOMIIBIOTEPE YCTAHOBJIEHO Cpa3y HECKOJIBKO >KECTKUX
JIMICKOB MJIM TBEPAOTENIbHBIX HAKOMUTENEH, CoAepKaIllluX CUCTEMY U SBISIOLIMXCS 3arpy30YHBIMH, TO
IUIsl yKa3aHWs TOCIIE0BATEIbHOCTH UX OMpoca, MpeJHa3HaveH crenuanbHbiii mynkr Hard Disk Boot
Priority.

s Toro, uToOBl BCE CIENaHHBbIC BaMH HACTPOWKM BCTYNMJIM B CHUIY, HE 3a0yAbTe HaxarTb
KIIQBHIITY

«F10», 3ateM «Y » u HakoHeIl «BBo».

BIOS Setup ¢ cepbiM ponom

[Tocne otkpeiTHs okHa HacTpoek BIOS ¢ momompio kimaBumm «—» BeIOMpaeM NMyHKT Boot u
HaxuMaeM «BBoay. Jlanee Bac MOXKET OXKHIaTh JIBAa BAPHAHTA, B 3aBUCUMOCTH OT Bepcuu BIOS.
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BIOS SETUP UTILITY

It Hoot Dewice

ATAPI CD-ROM

B nepBom ciydae BBl yBUAMTE Cpa3dy CIUMCOK HAa3HA4YECHUS 3arpy304YHBIX YCTPOMCTB.
O6o3navatorcst onn kak 1st, 2nd u 3rd Boot Devices (COOTBETCTBEHHO IEpBOE, BTOPOEC U TPEThE
3arpy304Hble ycTpoicTBa). IlepemerieHue MO CIUCKY IPOM3BOMUTCS KiaBUIIamud «T|»,  BBIOOD
snayenuii (HDD, CDROM, USB, Removable) — kiaButiramu «BBo 1 Hitn «+/-».

BIOS SETUP UTILITY

» Boot Device Priority

Bo BropoMm ciyuae pa3men Boot Oynmer comepkarh HECKOJIBKO MMOAPA3ALIOB, CPEIN KOTOPHIX B
JAHHOW CHTyallMu Hac umHTepecyeT myHKT Boot Device Priority. Ilepemeriaem Ha Hero Kypcop, H
HakuMaeM «BBom». Cpa3y mocnme 3TOro mepej BaMH OTKPOETCS OKHO CO CIHCKOM 3arpy30uYHBIX
YCTPOMCTB, BEIOOP KOTOPBIX OCYIIECTBIISIETCS TOYHO TAKUM e 00pa3oM, Kak ObLIO OMMCAHO BHIIIIE.

BriagenbiieM HECKOJBKHX HAKOMUTETICH CTOMT oOpaTuTh BHMMaHue Ha mojpasaen Hard Disk
Drives. MIMeHHO B HEM OCYIIECTBISCTCS BBHIOOp MPUOPHTETHOTO 3arpy30YHOrO JHCKA CpeIu
YCTaHOBJICHHBIX B KOMITBIOTEpE BHHYECTEpPOB. EciM e y Bac yCTAaHOBJIEHO HECKOJIBKO ONTHYECKUX
MPUBOJIOB, TO B 3TOM CJIy4ae BBIOOP CpeaM HUX MPHOPUTETHOTO YCTPOHCTBA MOXKET OBITh OPraHM30BaH
B noapaszenie CDROM Drives.

IMocne 3aBeprieHHss HACTPOEK, ocTaeTcs Hakarh kinaBumry «F10», a 3atem «BBom», 4TOOBI
COXPaHHUTh BHECCHHBIC H3MEHEHUSI.

Iopsinok BbINOJIHEHNUS PAGOTHI:
ITocie BKIIOYEHHsST KOMIBIOTEpPa HaKaTh M yAepKuBarTh kiaBuimry Del, mis Toro 4toObI
3amyctmiiack mporpamma CMOS Setup BIOS

Ycranosuts HacTpoiiku BIOS no ymonuanuto

Y CTaHOBHUTH TEKYIIIE BPEMsI U ATy

VY CcTaHOBUTH TUCKOBO/T

Y CTaHOBHTH TIOCTIEIOBATEIIBHOCTE 3arpy3Ku: sxecTkuit auck, CD-ROM, auckoBoj
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5 OTKIII0YHUTH OMPOC AUCKOBOJA TP BKIIOYEHUH KOMIIBIOTEPA
6 Bxi1t0unTh BHYTPEHHMI U BHEITHUN KL

7. BxtounTs aBTOHAOOp HaxkaToi kiaBuy 30 CUMB./CEK.

8 BrirounTs 3a1epKKy niepes; aBTonabopom 250 Mcek.

9

: Brmrounts dpyakuuro ACPI
10. OtximrounTts BTopoii kanai IDE
11. Otxirounth KoHTpOJLIep USB
12. OTKIIIOUYHTH MOCIEA0BATENbHBIN TOPT
13. Crenatb aBTOMAaTUYECKOE OMpeiesieHne apamMeTpoB kecTkoro nuckallocie

BBITIOJTHEHUS pa0OThI MOKA3aTh PE3yabTaT MPEIO1aBaATEINIO.
KouTtpoJbHbIe BONPOCHI

1. Jlist wero HyxkHa nporpamma CMOS Setup BIOS ?

2. Kakue napameTpsl MOKHO U3MEHUTH € IIOMOILBIO ATOH IpOrpaMmbl?

3. Jly1s yero He0OXOAMMO YCTaHABIMBATh [1OCJIEOBATENILHOCTD YCTPOIMCTB, C KOTOPBIX
MOJKETOCYIIECTBIATHCA 3arpy3Ka OMEpauOHHON CHCTEMBbI?

4. Kakoii mapameTp HarpsiMyro BIUSIET Ha TPOU3BOIUTEILHOCTh CUCTEMBI?

5. Ecnu kakue — mubo nmapamerpsl BIOS HacTpoeHbI HENIpaBUIIbHO, KaK BEPHYTHCSA K
NepBOHAYAIBHBIM (haOpHUUHBIM HaCTpOHKaM?

6. Kakwue criocoObl 3aUThl 0T HECAHKIIMOHUPOBAHHOTO TOCTYIIA MOKHO YCTaHOBHUTH
cpenctBamuBIOS?

7. Kaxk B BIOS oTKIIIOYNATH TUCKOBO MJIM KECTKUNA TUCK?

®opma npeacTaBieHus pe3ybTaTa:
OtueT o npojeianHou padoTe:

1. Tema u e padoThl

2. Ornucanue xo0/1a IPOBEICHHS paOOThI, OIMOOK, BOSHUKIIUX B PE3Yy/IbTATE BHITIOTHEHUS
paboThL,aNapaTHRIX XapaKTEPUCTUK KOMITbIOTEpa

3. OTBeTHI Ha KOHTPOJILHBIC BOIIPOCHI

Kpurepun ouenkmu:

O1neHKa «OTIIMYHOY BBICTABIISIETCS, €CIIN 33aHNE BBIIIOJHEHO BEPHO.

OreHKa «X0poII0» BBICTABIISETCS, €CIIN X0/ BBIIIOJIHEHUS 3aJaHUs BEPHBIH, HO OblIa AOMyIEeHa
OJTHaMJI JIB€ OIIMOKH, IPUBE/IINE K HEIPABUILHOMY PE3yJIbTaTy.

OrneHka «y0BJIETBOPUTEIBHO» BBICTABIISIETCS, €CJIA IPUBEIEHO HETIOIHOE BBIITOJIHEHNE
3aJlaHusl.

OrneHka «HEeyA0BIETBOPUTEIHHOY» BBICTABIISIETCS, €CIIU 33/1aHUE HE BBITIOJIHEHO.
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Tema 2.5 KoMIoOHEeHTHI CHCTEMHOI'0 0JI0KA

JlaGopaTopHoe 3ansite Ne 9
Coop undgopmanum 00 ycTaHOBJIEeHHOM npoueccope. TectupoBanue npomeccopa Ha
NPOU3BOIUTEIbHOCTh H 0TKA30yCTOYMBOCTD

Heab: 1. 3yuyuTh OCHOBHBIEC XapaKTEPUCTUKU LIEHTPAIHHOTO IpoIeccopa.
2. O3HaKOMUTHCS ¥ TPOU3BECTH U3MEPEHUE OBICTPOICHCTBHSA IPOIIECCOpa C MOMOIIBIOTECTOBBIX
MIPOrPaMM.

Boinosinus padory, Bol Oynere:
ymemb:
— Toiy4yaTh UH(QOPMAIIHIO O TapaMeTpax KOMIbIOTEPHOI CHUCTEMBI

MarepuaJsbHoe obecreyeHue:
MeTtoauueckue yKazaHus AJis BBIIOJTHEHUS JIA0OpaTOPHBIX pabOT, KOMIBIOTED.

3ananmne:

1. O3HaKOMUTBCS U IMOJIYYUTh HABBIKK pabOTBl 10 YCTAHOBKE U
MOJICPHU3ALUHUIIEHTPAIBHOTO IIPOLIECCOPA.

2. O3HaKOMUTBCS U MOJIYYUTh HABBIKM U3MEPEHUS ObICTPOIEHCTBHUS IIpoLieccopa

C IIOMOIIBXOTCCTOBBIX IIPOIrpaMM

KpaTkue Teopernueckme cBeeHUA:

1. Mukpocxema, peanusyroomas (QyHKIMH LEHTPaIbHOTO IpOLeccopa MEPCOHAIBHOTO
KOMIIBIOTEpA, Ha3bIBaeTCsl MHUKpompoueccopoM. OOs3aTeNbHBIME KOMIIOHEHTaMH MHKpPOIIpolieccopa
SABIIACTCAAPUPMETHKO — JIoTUYecKoe YcTpoiicTBo (AJIY) u yctpoiictBo yrpasienus (YV).

AJIY oTBeuaer 3a BBINOJIHEHNE apU(PMETUUECKUX U JIOTUYECKUX Ollepanuii, a Y'Y KOOpAUHUPYET
paboTy BceX KOMIIOHEHTOB U BBITIOJIHEHHUE ITPOLIECCOB, TPOUCXOASAIINX B KOMITBIOTEPE.

[Ipomieccop kommbioTEepa MpeaHa3HadyeH st 00paboTku uHpopmarmu. Kaxaeiii mpoieccop
UMeeT OIpeaesieHHbI Habop 0a30BbIX omepanuii (KoMaHa), HampuMep, OJHOM U3 TakuX omepanui
SIBJIIETCS OTIepAlUsl CJIOKEHUS JBOMYHBIX YHCEI.

TexHuuecku nmporeccop peaau3yercss Ha 00JIbIION MHTErpalbHOM cXeMe, CTPYKTypa KOTOpOH
MIOCTOSIHHO YCJIOKHSIETCS, U KOJIMYECTBO (DYHKIIMOHAIBHBIX 3J€MEHTOB (TUIA JUOJ WU TPAH3UCTOP)
HaHel moctostHHO Bo3pacTaeT (0T 30 Teicsy B npoueccope 8086 10 5 MUUIMOHOB B mpoueccope Pentium
II).ITox TakTOM MBI IOHUMAEM MPOMEKYTOK BPEMEHH, B TEUEHUE KOTOPOI'O MOKET ObITh BBIITOJIHEHA
JJIEMEHTapHasl onepanus. TakTOBYIO 4acTOTYy MOYKHO M3MEPHUTh U ONPEIEINUTH €€ 3HAUCHUE.
Emununima

U3MEpEeHUs 4acToThl - MI'1] — MIJIJTMOH TaKTOB B CEKYH]Y.

Jpyroii XapakTEepHUCTUKON MpOLECCOPA, BIMSIOLIEN Ha €ro NpPOM3BOAUTEIBHOCTb, SBISAETCS
paspsaHocTh. B o0meM ciayyae mpOM3BOAUTENBHOCTH IpOIECcCOpa TEM BBINIE, YeM OoJblle €ero
paspsaaHocTh. B HacTosiiee BpeMmsi ucnonb3ytotces 18,16, 32- u 64-pa3psaHble MpoLeccopbl, MpHYeM
MPAaKTUIECKH BCE COBPEMEHHBIE TPOrPaMMBI paCCUUTAHbI Ha 32- U 64-pa3psaHbIe TPOIECCOPHI.

YacTto yTOUHSIOT pPa3psIHOCTh Tpolieccopa W muinyT, Hanpumep, 16/20, yto o3Hawaer, 4TO
npoueccop uMeeT 16-pa3psiaHyro MUHY JaHHBIX U 20-pa3psaHyro UHY ajapeca. Pa3paaHocTs agpecHon
IIMHBI ONpEIENSeT agpecHOe MPOCTPAHCTBO IMPOLECCOPa, T.€. MAKCHUMAaJIbHBIH O00BEM ONEpaTUBHOM
MaMsTH, KOTOPBIH MOXET ObITh YCTAHOBJIEH B KOMIIBIOTEPE.

B mepBoM oTedecTBEHHOM TNEpPCOHATBHOM KommbloTepe «Arat» (1985 r.) ObuT ycTaHOBIICH
MPOLIECCOP, UMEBIIUHN pa3psaIHOCTh 8/16, COOTBETCTBEHHO €ro aJIpeCHOE MPOCTPAHCTBO COCTABIsLIO 64
K6. CoBpemennsiii nmpoueccop Pentium II umeer paszpsaHocts 64/32, T.e. €ero agpecHOe MPOCTPAHCTBO
cocraBisieT 4 6.
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[Tpon3BOUTENBHOCTD IIPOLIECCOPa SBISETCS MHTETPANbHON XapaKTePUCTUKOM, KOTOpast 3aBUCUT
OTYACTOTHI MPOIECCOPA, €0 Pa3psAIHOCTH, a TAKKE OCOOCHHOCTEH apXUTEKTYphl (HATHUUE KAII-TIaMsITH
u ap.). [Ipou3BOIUTENBHOCTh MPOLECCOpa HENb3sl BBIYUCIHTH, OHA OIpPEACNSeTCs] B MPOIECCe
TECTUPOBAHUS, T.€. ONpPENETICHHUS CKOPOCTH BBINOJIHEHHUS IPOIECCOPOM OIpeAeNeHHBIX Olepalnuii B
Kakou-1100 MporpaMMHOM Cpejie.

2. [Iporpamma CPU-Z GecrninaTHasi, ckayaTh €€ MOXHO Ha caiiTe pa3paboTdmka. ABTOp
MpOrpaMMbI

- Franck Delattre. ITporpamma peryisspHO 0OHOBJISETCS.

[Tocne pacnakoBku u 3amycka CPU-Z oTKpbIBaeTCsS OKHO ¢ BOCEMbBIO BKJIQJIKAMH MO OCHOBHBIM

napaMmeTpam LIEHTPAJIbHOT0 Mpolieccopa U maMsITH KoMibioTepa (puc.l):

U | Cadws | Marbsoard | Memary | S5 care s | Bervh | Abaue
Processcr
Mame rel Core & 2300
Code Name Sandy Bndge MaxTDP  9SOW
Package Socket 1155L0A
Technokgy 2mm Core Voit LOSSY
Speafication P Core ™ i5-2300 O\ © 1.500GH2
Farrdy 8 Node: A Stes 3
Ext. Famiy 8 Ext, Model 24 Ravimmon o2
Instructors  MIMX, SSE, SSE2, SSE3, S55SE3, 5584, 1, 55E4.2, ENEAT, VT,
AES, AV
Codks (Core 20) Cacre
Core Speed Ma.ss M L1Data 8 way
Multipber X 30.0( 36-31) L1 fnat By
But Speed 3.6 M2 Level 2 3wy
Leved ] & Miiytes 12wy
Selecton -] Cores 4 Threads | 4
| 2 -
ver. 1L83,0,x64 Toos |v| Vakdate | Ciose

Puc.1. Oxno mapamerpoB nporeccopa nporpammel CPU-Z

[Ipu cBopauMBaHMM B JIOTOK MpOrpamMma BBIBOJUT B HEM TEKyIee 3HAYEHHE YacTOTHI
nporieccopa; Ha 3akinanke SPD, kpoMe gaHHBIX 00 ycTaHOBIEeHHBIX MOAy/six O3Y, MOXHO y3HATh O
3aHATBIX cnoTax (puc.2). Takum o00Opa3oM, BBl MOXKETE€, HE BCKpBIBas KOMIIBIOTEpP, ONPEICITUTDH
BO3MO>KHOCTh HapalBaHUs MaMsITH, YTO OCOOEHHO y00HO JIIsl HOYTOYKOB.

a
CRU | Cahes | Marboerd | Nenery 5D i Gragiecs | B | Avout
Memrery tod Sebecton
i'r.»t a4 w| DOR3
Module Soe S ¥Eyies
Max Barclvctt PC 200 Mrtz)
Marufsciures Crudal Technology Rarks Ous
Farthurber | CT3126302 3008 C 1
Week/reu 04714
o A EEC#4 EDEC#3 EDEC#n  EDEC o7
Frequency | S0OMH; 685 My PRI N 800 1y
CAS= Latency a0 9.0 100 1.0
ASs wCAse 8 8 ] 1
RAG e Precherpe 2 9 n 1
MAS Py e n a
Lo n » 37 3
ofiage L0V X o L%
Yer, L3306 o v Vohule Clogs J
Puc.2. OkHO OCHOBHBIX TapaMETPOB MOAYJIEH MaMATH
2. IMporpamma AIDA64. VYtuiura FinalWire Ltd. g tectupoBaHust

HJeHTU(DHUKAITMA KOMIIOHEHTOB TMIEPCOHATBFHOTO KOMIThIOTEpA TOJI YIIPABICHHUEM OIEePAIlMOHHBIX CUCTEM
Windows, mpemocTapisioniasi IeTalbHBIE CBEIEHUS 00 ammapaTHOM W MPOTPAMMHOM OOECIECUYECHHHU.
Asnsercs mocnenoBarensHulielr Everest, mpuramnexameir ¢ 2004 mo 2010 roga xommnanuu Lavalys,
KOTOpas B CBOIO ouepeb ocHoBaHa Ha AIDA32.
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m/.c.'-un.': I0CA Deta o _ BOLL 4287 a0 TP 2900 MOtz TR0 T80 Aol
Puc.3. Okno nporpammsr AIDAG4

JlaHHas mporpamMma 1o3BoJiseT NOJYYUTh B MEJIbYalIMX MOAPOOHOCTSX BCIO HH(OPMAIHIO 000
BCEX MMEIOMIMXCSI KOMIUIEKTYIOIIMX M YCTaHOBJICHHBIX MPOrpaMMHBIX MpoaykTax. Kpome toro, B Heit
HUMEIOTCS HECKOJIbKO O€HUMapK-TECTOB:

. YreHne M3 NAMATH — O3TOT TECT MCIOJB3yeT MAaKCHUMyM OINEPAaTUBHOM MNaMsITH,
NOCTyNHOM ans ureHus. Kox Tecta HamucaH Ha acceMOiiepe U ONTUMM3UPOBAH JJIsl BCEX MOMYJISIPHBIX
nporeccopoBoT AMD u Intel; nmpu 3ToM HCIONB3YIOTCSA HE TOJNBKO CTaHAAPTHbIE KOMaHbl X86, HO U
Habopel umHcTpykmmii MMX, 3DNow!, SSE u SSE2. Bo Bpemsi Tecta HENpepbIBHO HPOHU3BOIUTCS
npsiMoe oOpaleHue K namatu. JlaHusle unTarorces u3 010ka pasmepom 16 M6;

. 3anuch B mamMATh — O3TOT TECT HCIHOJB3YyeT MAaKCHMYM OIEPaTHBHON MaMATH,
noctynHod Ui 3anucu. Koa Tecta Takke HamucaH Ha accemOsepe M ONTUMHU3MPOBAH JIs BCeX
nonyispHeixiporeccopoB or AMD u Intel; B Tom uucne ¢ ucnosabp30BaHHEM CTaHAAPTHBIX KOMaHI X86
u HabopoB uHcTpykiuit MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta 3amuch NpPOU3BOAUTCS
HETPEPBIBHO, IIyTEM IPSMOTro oOpaiieHns K namsTy. JJaHHble 3anuceiBatoTest B 010K pasmepom 16 MG;

. KonupoBaHnue B mamMATH — 3TOT TECT HCIIOJB3YET MAKCHMYM OIEPATUBHOW MaMSATH,
JIOCTYIHOW JUIsi KonupoBaHus. Kox Tecta Takyke HamwcaH Ha acceMOiepe, ONMTUMHU3UPOBAH JUIS BCEX
nporieccopoB AMD u Intel ¢ ucnonb3oBaHueM CTaHIApTHBIX KOMaHJ X86 M HAOOPOB MHCTPYKIMHA
MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta mpou3BOIUTCS 3alKch 0J0Ka namsaTi pasmepom 8§ M6 B
apyroi Onok mamsATH pasmepoM 8 MO. Omnepanuu BBITOJHSIOTCS HENPEPHIBHO MyTEM MPSIMOTo
oOparieHus K mamsTH;

. 3ajep:kka maMsTH — 3TOT TECT U3MEPSIET TUIMYHYIO 33JIepXKKy IIPU YTEHUH JTaHHBIX U3
CHCTeMHOWTIaMSITH. Bpems 3a/iepKKu maMsTH 03HAYaeT WHTEPBAJI BPEMEHH MEX/Y 3aITyCKOM KOMAaHIbI
Ha 4YTEHHE M MX MOCTYIUICHMEM B perucTpbl mporeccopa. Kon Tecra HamucaH Ha accemOnepe |
ucnoip3yer | MO maHHBIX, K KOTOPBIM OOpaIiaeTcsi ¢ UCIOIb30BaHUEM TPSMOTO JIOCTYIA K ITaMSATH.
ITpu pabote Tecta MCNONB3YIOTCS TOJBKO CTaHJApTHBIE KOMaHAbI X86, OMH MOTOK Ha OJHOM S1pe
IpoLeccopa;

. CPU Queen — mnpocToil LETOYHCICHHBIM TecT mporeccopa, (OKYCHPYIOIIUICS Ha
BO3MOYKHOCTSIX TIPOTHO3MPOBAHUS BETBIICHHSI TIPU PEIICHUU KIIACCHUYECKOW 3aa4M «IIPOOJIEMBI (ep3si»
Ha 100- keTo4YHOM ITOCKE;

. CPU PhotoWOrxx — 1iefouncIIieHHbIN TECT IS OIEHKH BBIMTOJHEHUS Pa3IMYHbIX 33714
o0I1Iero xapakTepa, BBIIOJIHIEMBIX NMpH UppoBoi 00paboTke (poTonzobpaxkenuil. Bo Bpems tecta ¢
O4YeHb OoNBIMM H300pakeHHeM B manutpe RGB BBIOMHSAIOTCS ClleAyromue ONepaluu: 3aIHBKa,
OTpa)kKeHHe, MOBOpPOT Ha 90° 1Mo W MPOTHUB YACOBOM CTPEJKH, 3aMOJHEHUE M300paXKeHUs TOUYKAMH CO
CITy4aifHBIM IIBETOM, TIEPEBOJI B OTTEHKH CEPOTO, MOTyYeHHE HETaTHBa. DTOT TECT CUIIBHO 3arpyXaeTr He
TOJIBKO apu(METHUYECKHE Y3JIbl Ipoleccopa, HO M MOACUCTEMY AOCTyna K mamsTtu. DakTHYecKd OH
TCHEpPHPYET OTPOMHOE KOJMYECTBO OOpalIeHWH K TMaMSATH W BBIABISET HEIPPEKTUBHOCTH CHCTEM,
cojiep Kalux Oosee AByX A1ep;

. CPU ZLib — nenouyurcneHHbIi TeCT, U3MEPSIONIUI IPOU3BOIUTEILHOCTD TIpoIieccopa 1
NaMSTH MTPUBBINOTHEHUH OTIEPAIMiA CKATHS C UCIIOIB30BaHUEM 00IIeI0CTyTHOM Onbimorteku ZIib;
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. FPU Julia — u3mMepsieT pOM3BOIUTEILHOCTD MPH BBHIIOJHEHUH OIEPAIil OIMHAPHOM
ToyHocTH (32 OWTa) C IUTABAIOMICH 3amsATOM JUIS pacueTa HECKOJIBKHUX (parMEHTOB IMOMY/ISPHOTO
¢pakrana Julia. Koxg tecra nammcan Ha accemOiepe W ONTHMHU3MPOBAH Ui BCEX HOMYJISPHBIX
nporeccopoB or AMD wu Intel; mpu 3ToM MCTIONB3YIOTCS HE TOJBKO CTaHIAPTHBIE KOMaHABI X87, HO U
pacmpennsie Habops! nHcTpykit MMX, 3DNow!, SSE;

. FPU Mandel — u3mMepsieT mpou3BOAMTEIBHOCTD IPU BBITOJHCHUN ONEPAIMil JBOHHON
touHocTd (64 OWrTa) C IUTABAIOLICH 3amsATOM JUIS pacueTa HECKOJbKUX (ParMEHTOB IMOIMYJISPHOTO
¢dpakrana MannensOpora. Kon Tecta Takke HammcaH Ha acceMOJepe W ONTUMHU3UPOBAH JUI BCEX
nomnyJsipHbIX nporieccopoB AMD u Intel ¢ ucrionb3oBanuem HabOpoB HHCTPYKIHA X87 u SSE2;

. FPU SinJulia — wusmepseT NpOW3BOIUTEILHOCTh IIPU BBIMOJHEHHH OIEPAIHii
pactmmpenHoi Towynoctr (80 OwWT) ¢ IUIaBaromiei 3amsToW UL pacueTa OAHOro (parmeHTa
MouduirpoBanHoro (paxrana Julia. Kox tecra takke HanmucaH Ha acceMOJiepe M ONTHMHU3HPOBAH ISt
npoueccopoB AMD wu Intel ¢ wucnonb3oBaHMEM TPUTOHOMETPUYECKUX U IKCIIOHEHIIMATBHBIX
WHCTPYKIM Habopa x87.

3. OCCT (or «OverClock Checking Tool) — mnporpamma s TeCTHPOBAHHMS
COCTOSIHUS IICHTPAJIBHOT'O MPOLIECCOPA.

XapaKTepUCTUKH ITPOTPAMMBI:

. 3 pa3NUYHBIX THUIIA TECTOB

o CPU = onepatuBHas naMsTh HE TECTUPYETCA, 3aMEPSIETCSl HarpeB MpoIeccopa
CPU,peructpupyrorcsi OIIMOKH IpoIIeccopa.

o RAM = ocyuiecTBiisieT MaKCHMaIbHOE BBISIBIIEHUE OILIMOOK, TECTUPYETCS BCSI
LENOYKaNPOLECCOP-YUIICET-ONEpaTUBHAS TAMSTh.

o CMerianHbIi = TECTUPOBaHHUE IPOIEcCcOopa U ONEPATUBHOM MaMATH
yepeyroTcs.

. 3 pexHrMa TECTUPOBAHMS

o ABTOMATUYECKHUI = OJJUH CMEIIaHHBIA TECT.

o HacTpanBaemplii (0eckoHEUHBII) = O€CKOHEUHAas 1IEN0YKa TECTOB 110 BallIEMy
BEIOODY.

o HactpanBaemslii ((pUKCHpPOBaHHBIN) = MpOBEpKa C TUIIOM TeCTa 110 BalleMy
BBIOOPY(ATUTETBHOCTD BBl TAKXKE OIPEEIIsieTe CAMOCTOATENBHO).

. WHTerpupoBaHHasi cucTeMa MOHUTOPHHTA U OJYYEeHUsI CUCTEMHON MH(OpMaIuH,
pa3paboTaHHasiHA JBUKKE TakuX mporpamm, kak CPU-Z u Hwmonitor.

. BHemHsAg nporpaMMa MOHUTOPHHTA MTOIIEPKUBAET MHOKECTBO MJIArMHOB (HaIpUMep,
Everest,Speedfan u muorue napyrue).

. I'paduku WILTIOCTPUPYIOT TEMIIEPATYPy U HAPsKEHHE BALIIETO KOMITBIOTEPA.

Puc.4. Oxno nporpammsr OCCT

QCCT 4.5.1 cal- AR 2 ] MoHNTOPHHI
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[Tpu nomomu nmporpammel OCCT MbI cMOKEM IPOBECTH TECT ClIEAYOMMX KoMToHEeHTOB [1K:
[Tponeccop, OneparuBHas namsath, 1 Marepunckas miara — CPU:OCCT

[Ipoueccop — CPU:LINPACKBuneokapty — GPU:3D

bnox nuranus — POWER SUPPLY

[Iporpamma OCCT npu npoXOoXAEHHUU TecTa JAaeT MAaKCUMAJIbHYIO Harpy3Ky Ha TECTHUpPYEMBbIE
komroHeHThl [IK. W ecnu tectupoBanue 3akoHuUMsIoCh Oe3 omubok, To IIK u cucrema oxnaxaeHus
MOJTHOCTBIO UCIIPABHBI.

B oxHe HacTpoek caMoe IIaBHOE MPOCTABUTHh TEMIEPATYPHI, MPH JTOCTHXKEHUU KOTOPBIX TECT
OyzleT OCTaHOBJEH, 3TO HEOOXOAMMO JUIs MPEJOTBPALCHUS BBIXOJA U3 CTPOsl Kakoro jJu0OO y3iaa OT
neperpesa.

Ecnu Bamemy I1K 5 u 6onee net, To BeicTaBisiiite Temnepatypy 80°C. bosee mo3anero Boirycka
JIeTalli OYEHb YYBCTBUTEINIbHBI K TIEPETPEBY.

PexoMen0BaHHOE aBTOPOM MPOTpPaMMbI BpeMsl AJisi MPOXoxkaeHus tecta -30 MUHYT, HO caMoe
onTtuMaiabHOe Bpemsi — 310 | wac. Ecnu ¢ xkene3oM ecTh mpoOiieMbl, TO 32 1 9ac OHM TOYHO MOKaXyT
ceOs!

L R L R R L L L R R R L L L
Andiades m minee a0

‘ﬂ
n

n

kd
"1
i
‘I
-I
AI

L}
‘I
-

]
.I
-I
>I

-

Puc.5. Okno Hactpoek nporpammel OCCT

Pexum TecTupoBaHusL:

bonbuoit Habop — Tectupytrores Ha ommbdku [Iponeccop, OneparuBHas namsTh, 1 MaTepruHcKas
miara (4UIceT).

Cpennuit Habop — Tectupyrorces Ha ommOku IIponieccop n OneparuBHast namsaTh. Manslii Habop
— Tectupyercst Ha omm6Kku Tonbko [Iporeccop.

Ecnu e npu NpoXoXKIEHUM TecTa BCE-TaKM BO3HHUKIM OMIMOKH, TO: B OKOIIKE MPOrPaMMBbI
OyzeT onucaHa NpUYMHA OCTAHOBKM TECTa U €CJIM OCTAaHOBKOW TECTa MOCITY)KUJIa BHICOKasl TeMIleparypa,
TO CTOUT IPOBEPUTH, U MOUYUCTUTH OT MBI CUCTEMY OXJIAXKICHMS, €CIM TEeCT MpepBaH M3-3a OIMOKU
anmapaTtHoi yactu kakoro-iau6o yzna I1K (mponeccopa, BUaeOKapThl, MaMsATH, MATEPUHCKOM TIIATHI) TO
TOTOBBTECH K CKOPOU 3aMeHe 3TOM cocTaBisromieil. Ecnu ommobka Beima nmpu TectupoBanun bIT (6moka
MIUTaHM), TO TO €IlI¢ HE TOBOPUT O €ro HEUCIPABHOCTH, ckopee Bcero bII mpocTo HE BHITATHMBAET BCIO
CUCTEMY IIPH MaKCHUMAaJbHBIX Harpys3kax. KUTb ¢ 3TUM MOXXHO, pabOTaTh KOMIIBIOTEp OYIET, TOJIbKO
IpU BKJIIOYEHHUH, HApUMep, KaKoH-HUOYAb MOIIHOM Urpbl, BII onsTh MOXKET HE BBITSAHYTH CHUCTEMY.
Taxk uto 3agymatscs o 3amene bII Ha 6os1ee MOIIIHBII BCE K€ CTOUT.

ITopsi10K BbINOJTHEHUS PadOTHI:

1.  3anonHuTh creyrolIe HapaMeTphl:

1. ®UO crynenra

2. Tun nporeccopa
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3. Yactora (MI'1)

4. MHoxuTeNb

S. Mominocts (BT)

6. Komosoe ums (st mporeccopos Intel)
7. HaGops! uHCTpYKLIMit

8. Tun pazpema

9. Texnporecc

10. Hamnpsoxenue sapa

11. KosmuecTBo siaep v moTOKOB
12. Komi-naMsate Bcex ypoBHEH
13. Monenb MaTepUHCKOM TIAThI
14. Yurmncer

15. PazpsagHOCTD MIMHBI JAHHBIX
16. Pa3psanHocTs mmHbI ajipeca
17. AJIpecHOE IPOCTPAHCTBO

2.  Bemoanuts TectupoBanue mnporeccopa: CPU Queen, CPU PhotoWorxx, CPU ZL.ib,
CPU AES, FPU Julia,FPU Mandel, FPU SinJulia. Pe3ysbTars! 3amucarh B TTpaib.

3.  BrwmmonHute TectupoBanue npoueccopa B mnporpamme OCCT. B nHactpoiikax Tecta
yKa3aTh MakcUMalibHytoTeMIepaTypy He 6ombine 80°C. Yka3ars Bpems Tecta 30 MuH. Pe3ynbrarsl
3arucarhb B TETPAJb.

®opma npeacTaBIeHHs pe3yabTaTa:
Otuer o npojaenaHHoi padoTe.

Kpurepun onenkmu:

O1neHKa «OTJINYHOY BBICTABIISIETCS, €CIIN 33aHNE BBIIIOJIHEHO BEPHO.

OreHka «XopoII0» BBICTABIISETCS, €CIIM X0/ BBIIIOJIHEHUS 3aJaHUs BEPHBIH, HO OblIa AOMyIeHa
OJTHaMJI JIB€ OIIMOKY, IPUBE/IINE K HEIPABUILHOMY PE3YJIbTaTy.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, ECJIM IPUBEACHO HETIOIHOE BBIIIOJIHEHNE
3aJJaHHUs.

OneHka «HEeyAO0BIETBOPUTENBHO» BBICTABIISETCS, €CIIU 33JaHUE HE BBITIOJHEHO.
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Tema 2.6 3anomunaruue ycrpoiicrea IBM

JlaGopaTopHoe 3ansitne Ne 10
TecTupoBanue oneparusHoi namsaTu. TecrupoBanue HAKM /I

Leab: HayuyuThCS TECTHPOBATH KOMIIOHEHTHI CUCTEMHOIO 0JIOKAa. YMETh 3alyCKaTh TECTOBHIE
MPOrpaMMBbI, JIelaTh BBIBOJBI 00 HCIPABHOCTH KOMIIOHEHTOB. Pa30WBaTh Ha JIOTMYECKUE PA3ACIbl H
(dbopMaTupOBaTh KECTKHUI JTUCK.

Boinosinus padorty, Bbl Oynere:
ymemb:
— MOAKJII0YATh JOTOJHUTEIBHOE 000PYI0BAHUE U HACTPAUBATh CBSI3b MEXKY 3JIEMEHTAMU
KOMIIBIOTEPHON CUCTEMBbI
— TNPOU3BOJMTH UHCTAUISAIMIO U HACTPOHKY IMTPOrPAMMHOI0 00ECIICYeHUSI KOMITBIOTEPHBIX
CUCTEM

MarepuanabHoe odecrieueHme:
Metoandeckue yka3aHus JIJ1s BBIMIOJIHEHUS JJa00paTOPHBIX paObOT, KOMITBIOTED.

3aganue:

1. BBINOTHUTE TECTUPOBAHUE ONICPATUBHOM MMaMsATH
2. BBINOTHUTE TECTHPOBAHKE JKECTKOI'O JINCKA

3. BoinonHuTh pa3ouBKY )KECTKOTO AUCKa

4, BeimoaauTh opMaTHpoBaHKE )KECTKOTO JUCKA

KpaTkue Teopernueckne cBeIeHH:
O01me cBegeHus

IIporpamma Memtest86+ v1.65

[Tone3nas yrtwinta [Uisi TECTUPOBAHMS OINEPATUBHOM maMATH KommbioTepa. [lpuuem,
TECTHpPOBaHUE OCylIecTBIseTcs U3 "unctoil cpenpl”, a He u3 Windows. Ilpu unctammsamun Memtest86
co3lacTes 3arpy3o4Has AMcKeTa wiu 3arpy3ounbnii CD, 3arpy3uBHmIMCh C KOTOPBIX, MOXHO Ha4arb
TECTUPOBAHUE ONEpaTUBHON naMATU. [IporpaMMa n3BecTHA BBICOKOW JOCTOBEPHOCTBIO PE3YIBTATOB, HO
U JIOCTaTOYHO JJIMTENbHBIM BpEMEHEM, HEOOXOJUMBIM [UIsl TecTupoBaHus. Paborta mnpoucxonut
LIUKINYECKH, BCE TECTHl IOBTOPSAIOTCS HEOIPAaHUYEHHOE KOJIMYECTBO pa3, IOKa IOJIb30BaTENlb HE
OTMEHUT HX COOTBETCTBYIOIIEH KoMaHmoH. Takoil mOAXOJd CIOCOOCTBYET TOMY, UYTO MOXKHO
OCHOBATEJIbHO MPOTECTUPOBATh ONEPaTUBHYIO NaMsTh. OObIYHBINA TecT mpoxoaut 3a 20-30 MuHYT, eciu
K€ Bbl XOTUTE OCHOBATEIBHO NMPOTECTUPOBATDH MaMATh, TO MOTOHANTE YTUIUTY XOTS Obl CyTKH. Omnbok
ObITb HE JOJDKHO. PerynspHble OOHOBJEHHS MO3BOJSAIOT MCIIOJNB30BaTh YTUIMTY Ha HOBEHIIUX
anmapaTHbIX TutaTgopMax 0e3 omaceHui OMOTEHIIMAIBHBIX MTPOOIeMax COBMECTUMOCTH.

Bad-block

[Tox bad-6moxoM moHMMaeTcs OOBIYHO KOHKPETHBIM Y4YacTOK KMCKa, HOpMalibHas padoTa ¢
KOTOPHIM HE TapaHTHPYEeTCS WM HEBO3MOXKHAa BOBCe. Ha Takumx ydacTKax MOXKET COJEPKaThCs
paznuuHas uHQOpMalMsa; 3TO MOTYT OBITh JaHHBIE TOJB30BATENsd WU CiyxeOHas wuHopmaims.
[TosiBneHre TakuX CEKTOPOB MOXET OBITh OOYCIIOBJICHO pa3HBIMU MPUYMHAMH, B OJHOM CIIydae TaKHe
CEeKTOPbl MOKHO BOCCTAHOBUTH, B JPYrOM HEIb3sl, B OJHOM HYKHO HCIIOJb30BAThb OJHU METOJBI
JIEYCHUS U TIEpeHA3HAYEHUs B IPYTOM JIpyTHE.

TexHoMOrHUst U3rOTOBJICHUS TJIACTUH ObLTa HECOBEPIIICHHAs TOT/Ia, M HEeCOBepIleHHa ceifyac. He
CYLIECTBYET METOJIOB CO3JJaHMs UJI€AIbHON MMOBEPXHOCTH, HE COJEpKAIllel HU OJHOTO IIOXOT0 OJIOKa,
BOINPEKH BCTPEYAIOIIEMYCSl MHEHHIO, YTO C 3aBOJ[a BUHUECTep mocTapisieTcs: 6e3 Hux. C poctoMm o6bema
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IMCKOB pOCIO KOJMYECTBO COOMHBIX CEKTOPOB IPH BBIXOJE C 3aBOAA, M, MOHITHO, YTO TOJIBKO [0
OIIPENIEJIECHHOI0 MOMEHTa mpoueaypa ux perucrpauuu B FAT Mmoryia BBIOTHATCS B pydHYIO, HY’KHO
OBUTIO HAWTHU CIOCOO MapKUPOBATH Od/BI, Jake HE CMOTPS Ha TO, YTO HE M3BECTHO, Kakas (haioBas
cucremMa Oyner ucnonb3oBarhes. V300peTeHue TpaHCIsITOpa MO3BOJIMIO PEIIUTh 3TH IPOOIEMBI.
Ha

BUHYECTEPE BbIIENSIIACH CIIELMalbHas 3alllUIleHHast 001acTh, KyJa 3alUChIBAJICS TPAHCIATOP, B
KOTOPOM YCTAaHABJIMBAJIOCh COOTBETCTBHE KaXKIOIO JIOTHYECKOTO OJIOKa HEMPEpPBIBHOHM LEMOYKe H
peanbHOro GU3NYECKOro ajpeca.

Ecnu BIpyr Ha MOBEpXHOCTH OOHapyXuBajcs COOHWHBIA OJOK, TO OH HPOCTO IMPOIMYyCKAaJCs, a
JAHHOMY JIOTUYECKOMY OJIOKY IpUCBauBAJICSA aJipec CieAyouero (pu3nyeckd IOCTYNHOro OoKa.
TpaHcnsTOop cunuThIBaJICA € AMCKA NpU BKIOYeHHUU. CO3/1aHUE €ro BBIIOJIHSIOCH (M BBIIOJIHSETCS) Ha
3aBOJIe, U UMEHHO [I03TOMY, a HE OT TOr0, YTO MPOM3BOJIUTENEM IIPUMEHSETCS Kakas - TO TeXHOJIOTHs,
HOBBIE JHMCKH Kak Obl HE coaepikaT 0371-010koB. OU3MUecKre MmapaMeTphbl OKAa3alUuCh CKPBITH (M OHU
CJIMIIKOM PO3HUIINCH, TaK KaK y (GUPM OKa3aJIMCh Pa3Bs3aHbl PyKH B IIPOU3BOJCTBE CBOMX COOCTBEHHBIX
¢bopMaToB HHM3KOTO YpPOBHS, M IIOJIb30BATeNs 3TO HE 3a00THIIO0), MeeKThl MOMEYalIuCh Ha 3aBOJE,
YHHUBEPCAIBHOCTh YBEIMUYUIACK.

B 3aBucumocTH OoT mpupojsl nmpoucxoxaeHus sce BAD-010ku MOXHO MOApa3JenuTh Ha JIBE
OOJIBIIIHE TPYIIIEL: JIOTUYECKUE U PU3NICCKUE.

®usunyeckne: JlehekTbl NOBEPXHOCTH MOTYT OBITH CBSI3aHBI: C TIOCTETIEHHBIM HM3HOCOM
MarHUTHOTO TOKPBITHSL JMCKOB; IPOCOYMBIIUMCS 4Yepe3 (MIbTP MeJNbYalllMM dYacTULaM MbLIH,
KMHETUYECKasi HHEpPrusi KOTOPbIX, PA30IHAHHBIX BHYTPU HAKONUTENS O KOJOCCAIbHBIX CKOPOCTEH,
OKa3bIBAaeTCs  JOCTATOYHOM Ul MHOBPEXICHHMsS IOBEPXHOCTH,  PE3yIbTaTOM  MEXaHUUYECKUX
MOBPEXKACHUM NP ylnape, IpU KOTOPOM H3 IOBEPXHOCTHM MOTYT BBIOUTBHCS MAaJICHbKHUE YaCTHUIBL,
KOTOpbIE IOTOM B CBOI OuYepeb Takke OyAyT BbIOMBaTH ApPYrde€ YacTUUKH, M IpOILecC MoineT
JAaBUHOOOPA3HO (TaKWe 4acTUIBl OyIyT CKATHIBAThCA C IUIACTUH MOJ JEHCTBUEM IIEHTPOOEKHBIX CHII,
HO 3HAUUTEJIbHO JOJIbIIE U TsKelee, TaK Kak OyAyT yJep>KUBaeMbl CUIIAMU MAarHUTHOTO HPUTSDKEHUS).
D70 ermie 4peBaTO TEM, YTO C HUMH OYAET MPOUCXOAUTH CTOJIKHOBEHHME T'OJIOBKH, HapsAIeil Ha OYEHb
MaJIOM BBICOTE, YTO BBI3OBET €€ HarpeB U YXYyALIEHHE padouuxX XapaKTEepUCTHK - OyAyT BO3HMKAThb
UCKaXKeHUsl curHayia (pesynbrar - ommOku ureHus). K dusmueckum 631aM MOXKHO Takke OTHECTU
cOOifHbIE CEKTOpa, TMOSBJICHHE KOTOPHIX OOYCIOBICHO HEMCIPABHOCTSAMU 3JIEKTPOHHOW WM
MEXaHMYECKON 4acTH HAaKOMUTEJIs, HallpuMep OOpBIB I'OJIOBOK, CEPbE3HBIE MEXaHUUECKUE ITOBPEKICHUS
B pe3yJbTaTe yjaapa - 3aKJIMHMBaHHE KaTyIIKH NO3ULHMOHEpa WIM JUCKOB, CMEIIEHNE IUCKOB. B nenom
e JUIsl 9TOT0 BU/1a MOBPEXACHUN XapaKTepeH KaTacTpopUUecKuil xapakTep.

Jlornueckue: MoOXHO BBIIETUTD CIIEYIOLINE KATETOPUU:

1. Camblii mpocToit ciydail: omuOku ¢aitnoBoit cuctemsl. Cextop nomeueH B FAT kax
cOOIHBIN, HO Ha CAMOM [IeJIe TAKOBBIM HE ABJIAETCS (paHblIe TAKMM IIPUEMOM I0JIb30BAINCH HEKOTOPHIE
BUPYCBHI, KOT/Ia HAa HEOOJBIIOM 00BbeMe BUHYECTEpa TPeOOBaJIOCh HAUTH ceOe YKPOMHOE MECTEUKO, He
JOCTYIHOE MPOCTBIMU CPEJCTBAMHU).

2. HeucnpaBumble mnormdeckue O037b1 - XapakTepHbl U CTAapblX BHHYECTEPOB
MCIOJIB3YIOUINX 3allUCh C MOJSMHU HAeHTU(UKaTopoB. Eciau y Bac Takoil JUCK, TO BIOJHE MOMKETE C
HUMH CTOJKHYThCS. OOYCJIOBIEHO HEBEPHBIM (opMaToM (U3MUECKOro ajpeca, 3alUCaHHOTO JUIs
JAHHOTO CEKTOpa, OIIMOKa KOHTPOJIbHOM cymMmbl s Hero U T.J. COOTBETCTBEHHO, HEBO3MOXKHO
oOpamieHne kK HeMmy. Ha camoM jene OHM BOCCTAaHOBMMBI, HO Ha 3aBoje. llockonbky ceivac
UCIOJIb3YETCSl TEXHOJIOTUSl 3amuch Oe3 moJyiel HJIeHTU(PUKATOPOB, TO 3Ty Pa3HOBUAHOCTH MOXKHO
CUMUTATh HEAKTYaJIbHOM.

3. Ucnpasumble noruueckue 631p1. He Tak yx peako BcTpedaeMblif, 0COOEHHO Ha
HEKOTOPBIX THIAX HAKOMHUTENeW THI COOMHBIX OyokoB. IIpoMcxokaeHneM B OCHOBHOM OOSI3aHBI
omOKaM 3amucy Ha AUCK. UTeHne MpOM3BECTH C TAKOTO CEKTOpa HE YAAeTcs, TaK Kak OObIYHO B HEM
ECC kom He COOTBETCTBYET NaHHBIM, a 3alKMCh OOBIYHO HEBO3MOXKHA, TAaK KaK Iepe] 3alHCchio
OCYILIECTBIISIETCS MIPE/IBAPUTENIbHAS MPOBEPKA MOAJIEKAIIET0 3aUCH MPOCTPAHCTBA, U MOCKOJIBKY C HEl
y’Ke OOHapyXeHbl MNpoOJeMbl, 3aluCh B JaHHYIO 00JacTh OTKJIOHseTcs. T.e. momyuyaercs OJOK
HEBO3MOXKHO HCIOJIb30BaTh, X0TA (PU3MUECKHU MOBEPXHOCTh, UM 3aHHMaeMasi B TIOJTHOM IMOPSJIKE.
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JledekTsl MoA00HOTO PoJia MOTYT OBITh MHOT/IA BBI3BAHBI OITMOKAMH B MUKpPOIIpOTpaMMe BUHYECTEPA,
MOTYT OBITH CIIPOBOLIMPOBAHBI POTPAMMHBIM 00ECTICYCHUEM HITH TEXHUYECKUMHU TPUIHHAMH.

4, [TosiBnienuss Ha BuHuYecTepax BAD-010kOB 3TOro BuIa 005S3aHO OCOOEHHOCTSIM
TEXHOJIOTUUIIPOU3BO/ICTBA: HUKOTJ]Aa HE CYIIECTBYET ABYX a0COIIOTHO OJMHAKOBBIX YCTPOWMCTB, KaKHe-
TO WX TapaMeTpbl HEMPEMEHHO OTJIMYaroTcs. [Ipu MOAroTOBKE BHHUYECTEPOB HA 3aBOJIE, JUIS Ka)IOTO
ompenensercss Habop TapaMeTpoB, OOECHEUMBAIOMIMX Hamiydmiee (YHKIMOHHPOBAHUE JTaHHOTO
KOHKPETHOTO 9K3eMIUISIPa, TaK HA3BIBAEMbIC aJalITUBBL. DTH IMapaMeTPhl COXPAHSIIOTCS, U B CIIy4ae ecliu
OHHU KaKUM TO 3araJlo4HbIM 00pa3oM OKa3bIBAIOTCS MOBPEKICHBI, TO PE3YJIBTATOM MOXKET OBIThH IOJTHAS
HEepabOTOCIIOCOOHOCTh JHMCKA, HECTa0WIbHAs €ro paboTa wim OOJNBIIOE KOJUYECTBO COOWHBIX
CEKTOPOB

MOSIBJISTFOIIIMXCS. ¥ MCYE3AIOIIUX TO B OJJHOM, TO B IPYrOM MecTe. B TOMAIIHUX yCIOBHSIX C TUM
CHIeNaThHUYETO HEIb3s, HO BCE MOYKHO HACTPOUTH Ha 3aBOJIC HITU B CEPBHCHOM IIEHTPE.

Ilporpamma MHDD

[Iporpamma MHDD siBnsieTcss o4eHb YAOOHBIM HHCTPYMEHTOM JUIsl JTUATrHOCTHKU U PEMOHTA
BuHYecTepoB. [Iporpamma sBisieTCS yHUBEpPCAJIbHOM, OHa paboOTaeT CO BCEMH HAKOIUTEISIMH C
untepdeiicom ATA HE3aBUCUMO OT HMPOU3BOAUTENS U MoJienu. PaboTaTh mporpamMma cnocoOHa U3 1o
gyrcroro DOS, u npsamo u3 Windows. YTunura criocoOHa 3amycKaTbCsi ¢ J000ro, He 3allUIIEHHOT0 OT
3alMcyU HOCHUTENS HAa KOTOPOM €CTh HEMHOTO MeCTa JJis 3aliCU BPEMEHHBIX (DaiijioB M NMPOTOKOJIOB
pabotel (MuHMMaNbHO HYykHO 70 k6aiitT, pekomenayercs 20 MoOaiit). He ucnomnp3yiite mporpamMmy c
TOTO0 K€ AMCKA, KOTOPBIM TUAarHOCTUPYETE U JIEUUTE.

[Tocne 3amycka mpu Haiauuuu Oojiee 4e€M OJIHOTO HAKOIHUTENsl B CUCTEME IIpelsiaraercs
BBIOPATHTOT, C KOTOPHIM MBI XOTUM PaboTaTh.

Drive parameters PRESS F2 to DETECT Current position

Device Select
[leyl [device infol

port 1Fbh
1. 5T34311A
2.

port 170h
3. ST3Z20a11A
4.

port 100h
5.

Ho PCI controllers found.

Enter HDD number [3]:

I (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 | i 18:14:55
Ha 9KpaH 6y216T BBIBC/ICHA ITOACKAa3Ka 00 OCHOBHBIX KOMaHJIax ImporpaMMEl.
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DRSC DRDY
Drive parameters PRESS FZ to DETECT Current position

® This version is WITHOUT PCI bus support
for Windows NT compatible

Online HELP

id hpa puwd

scan fujlst unlock randombad

aerase rhpa d ispud wo' Fuj

erase r Ff ras makebad

batch cls aam pCciscan

rpm nhpa init tof wdrd wdwr wdem

smart port stop wait wdfmtold

killfuj akillfuj fuckfuj ibme wdwecp wircp
wdfmt wdfmisa

au FLLT taad e

Press <(FZ>

i (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 | 1 17:56:49

Wuunmanu3upoBaB BHIOPAHHBINM HAKOMUTENb HakaTHeM F2 moiydaem MCUeprbIBaOINIYI0 O HEM
nH(OpMALMIO:  Ha3BaHWUE  MOJICIH; JIOTHYECKHE TCOMETPHIO  JWCKa  (JIOTHYECKOE  YHCIIO
IAJIUHIPOB/TOJIOBOK/CEKTOPOB  HAa  JIOPOXKKE); CEPHHHBIA HOMEP; BEPCHI0 MHKPOKOJA;  YHCIIO
aZpecyeMbIX

yepe3 LBA 6iokoB; momnepkuBaembie PpyHKImH ATA W MaKCUMaJbHBIA IOACPKUBACMBIN
pexxum; cocrosane SMART (BkiroueHa I5M); COCTOSIHME CHCTEMBI 3aIlUTHl (BKIIFOYEH/BBIKIIOUYCH
anmapaTHBIA TapoJIb); MOJHBIM pa3Mep BUHYECTEPA; PE3YJIbTAT MPOXOXKICHHUS OCHOBHBIX TeCTOB. YacTh
3TOM MHPOPMALIH 0TOOpaX)KAETCsI BO BTOPOM CBEPXY CTPOKE HA SKpaHe U BUHA MPU padoTe.

DRDY
1

5T34311A 8944-15-63
SH:SBFEYZBC  FlJ:8.01 LEBAs :8452088
Support: DLMCode LBA HPA DMA (UDMAZ ,MJDMAZ )
SMART : Enabled
Security: high, OFF. Size 4126Mh
Device Reset... OK

.ing Drive Parameters... OK.
Fecalibrate. .. DK

i (c) maysoft aka Dmitry Postrigan, hitp:/7mhdd.net | 2.9 |

Kpome Toro, o coctossHUM AWCKA W €ro 3aHATHH B JIAHHBI MOMEHT BPEMEHH CUTHAIH3UPYIOT
WHMKATOPBI B CaMOii BepxHeil cTpoke. OHU HECYT CIEAYIOUTYI0 HHPOPMAITHIO:

BUSY - nakomnmuTenp 3aHAT 1 Ha KOMaH[IbI HE PearupyerT;

WRFT - omm6ka 3amnucu;

DREQ - HakomuTeIb %axJ1eT OOMEHSITHCS TaHHBIMU C BHEIITHUM MHPOM;

ERR - B pe3ynbrare kakoii-nubo omepanuu Bo3HUKJIa omuOka. Korga 3aropaercs 3ToT OuT,
oOpaTuTe BHHMMaHWE Ha MPaBYI0 BEPXHIOIO 4YacTh JKpaHa. Tam OymeT oToOpa)keH THUI IMOCIECIHEH
OIMOKY: (IEHCTBUTENBHO TOIBKO MPH 3axkeHHoU Jammodke "ERR"):

AMNF - Adress Mark Not Found - Oo6parienne K KakOMYy-TO KOHKPETHOMY CEKTOPY He
yaanock. BeposATHON NpUUMHON SIBASIETCS MOBPEKIECHUE 3TOIO CEKTOPA, MOBPEKIECHUE €T0 MOoJei
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nnaeHTuduKanuy (ynoMmHaHue o0 3TOM ecTh 3/1ech). Ho cpa3y mociie BKIIFOUeHHST HAKOTHUTENS, KaK pa3
Hao0OpOT, CBHUAETEIBLCTBYET 00 OTCYTCTBHUH TMPOOJEM UM COOOIIaeT 00 YCIEIIHOM BBITTOJIHCHUH
BHYTPEHHEHN AUArHOCTUKH .

TONF - Track 0 Not Found - He HaiiieH HyJIE€BOM TPEK.

ABRT - Abort, komaH1a OTBEpPrHyTa;

IDNF - Sector 1D Not found;

UNCR - Uncorrectable Error - Ommb6ka He ckoppekTupoBaHHas kogom ECC. BepositHo, B
JTAHHOM MECTE UMEeT MecTO ObITh Jiornyeckuit BAD-6110k.

Kpome stux B Bepxy MOryT roperh euie aBa uuaukaropa - PWD - curmanusupytomas o0
YCTaHOBJICHHOM amnmapaTHoM mnapose, 1 HPA - ecnu pasmep Hakomnutenst ObLI U3MEHEH C IMOMOIIBIO
komanibl HPA (st ckpoitus BAD-6110k0B B KOHIIE AMCKA).

Hns o6napyxkenus BAD-0610k0B B mporpaMme €CTh BO3MOXKHOCTb IPOBEPKH ITOBEPXHOCTH
xKecTkoro nucka. [Ipuuem momyueHHas uHopmanus OyAeT O4eHb HOJAPOOHO OTpakaTh COCTOSHHE
MOBEPXHOCTU. BBI30B ocymiecTBisgeTcss KoHCOoNbHONU koMaHzioi SCAN. IIpoBepuTh MOXHO Kak BECh
JUCK TEIMKOM, TaK M KaKOW-TO OTJENbHBINA ydacTOK moBepxHocTH. [locie nHabopa xomanasl SCAN

MOABIACTCACICAYIOIICTO BJa MCHIO!
DRSC DRDY
1 L 1

5T34311A 8944.-15-63
- LEFUYZLC 5. Scan Parameters; [SPACE or ENTERI-change |
Support : DLMCode LB
SMART : Enabled Starting CYL : @
Security: high, OFF Starting LBA : B
Device Reset... DK LOG : OFF
Setting Drive Param Remap : OFF
‘ecalibrate. .. OK Ending CYL : 8943

Ending LBA : 8452679

Timeout(sec) : 30

reated directory : Advanced log : OFF
Standby after scan : OFF
Loop the test repair : OFF

Erase WAITs : OFF

Press the arrow keys for navigate on HDD during scan.

BepxHnsis cTpoka - 3T0 pexxumM padoThl ¢ BUHUecTepoM. [1o ymonuanuto Teneps TaM cTtouT LBA,
MEHSATh YTO-TO BpsAJ Ju nMoHanooutses. B ctpokax Starting Cyl/LBA, Ending Cyl/LBA BbicTaBisitoTCs
HAYaNbHBIM U KOHEYHBIN 00K /Ui LBA TpaHcnauuu v HadanbHbIH/KOHeUHBIH 1unuHap ans CHS (s
MIPOBEPKHM KOHKPETHOT'O Y4YacTKa). 3HAUYEHUS MO YMOJIYAHUIO COOTBETCTBYIOT IMOJHOW MOBEPXHOCTH.
MoOXHO BKJIIOUUTH NepeHa3HaueHHe COOMHBIX CEKTOPOB IpU OOHapyxeHuu OHbIX (pyHkIMs Remap).
Timeout - BpeMsi OTBOJMMOE HAKOITUTEIIO YISl BHIIIOJHEHHS ONepaniu. Pe3ynbTaTel IPOBEPKH MOYKHO
3aHeCTH B MpoTokoi. [Ipu TecTe MOBEpXHOCTH Ha JKpaH OyIyT BBIBOAUTCS KBAaJPAaTHUKU (OJUH TaKOH
KBaJIpaTHK paBeH 255 cexTopam (mpu TecTupoBaHuU B pexume LBA n11bo ynciny ceKTOPOB B CTpPOKE
napametrpoB HDD (oObryro 63 - mpu TtectupoBanmum B pexkume CHS)), mBer koropsix Hecer
ONPEJIETIEHHYIO CMBICIIOBYIO HarpysKy.
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1

the arrow keys for navigate on HDD during scan. 1 16:23:50
B oxomke crpaBa Beznercs ux cuer. Camas BEpXHsA CTPOKA MOKA3bIBAET CKOPOCTh CUUTBHIBAHUS
JAHHBIX B JAHHBI MOMEHT (HE 3aBUCHUT OT UCIOJIb3yeMoro pexxuma DMA), B HU»KHEH - J1Ba 3HaYEHUS B

IPOLEHTaX: IEepPBOE 3HAUEHHE I[1OKA3blBAET IPOLIEHT BBINOJHEHUS TEKYLIEro TecTa B 3aJaHHOM
MIPOMEXKYTKE, a BTOpOe 0TOOpakaeT, HAaCKOJIbKO JajeKo rojoBku "yuum" ot 0 nmunuHApa u "npunum”
nocienHemy. Hipke dbachl NOKa3bIBalOT BpeMsl Hayajla HPOBEPKM M IPOTHO3MPYEMOE  BpeMms
BbINIOJHEHUS. Pa3bsicHeHUs 110 1[BeTaM NMPUBOAATCS B JOKyMeHTauuu: "Uem "MyTHee" KBajpaTHK, TEM
OoJibllle HAKOMUTENI0 MOTPeOOBAIOCh BPEMEHU Uil YTEHHs 3TOro Ojoka cekropoB. Ecimu monuim
LIBETHBIE OJIOKU -

3HAYUT, HAKOMMUTENb HE "BOHcalcs" B OTBEAEHHBIH eMy Ui pabOThl MPOMEXKYTOK BPEMEHH.
LIBeTHBIME OJIOKaMH OTOOpa)kaeTcs HEHOPMAaJIbHOE COCTOSHHE IMOBEPXHOCTH, HO emie 06e3 BAD'os.
OnHako, 3eneHble OJIOKH - HOPMalbHOE SIBJIEHUE, OHU OTPa)Kal0T €CTECTBEHHBIM M3HOC MOBEPXHOCTH,
HUYEro CTPALIHOTO B HUX HET (CTapble HAKOMUTENN paboTalOT MEJJIEHHEE, U TIO3TOMY JUIsl HUX Ipaduk
BITOJIHE MOXKET OKPACHUTBHCS B 3€JIEHBIN IBET LEIUKOM: 3TO HOpMasibHO). Takxke 3eneHble OJ0KH MOTYT
MOSIBJISITHCS ITPU BUOpalMM caMoro HakonuTelns. Yem HuKe 10 MEHIO LBET - TeM OoJbllle HAKOTIUTEIIO
MOHAZI00MJIOCHh BPEMEHH Il UTEHHsI 3TOr0 TPYAHOUYUTAeMOro ydactka. KpacHblil LBET - MpHU3HAK TOTO
YTO Ha 3TOM MecTe yxke moutu "copmupoBaics” BAD block. BonpocurtensHblil 3HaK TOSIBISETCS TTPU
IIPEBBILIEHNY MAaKCHUMaJbHOTO BPEMEHM OKHJAHHMS FOTOBHOCTU. TO €CTh, NpU MOSABIEHUM [?] MOYKHO
CUMTATh, YTO HAKOMWTEIh "TOABUC" HAa 3TOM MECTE€ U 37ECh SBHO IMPHUCYTCTBYET JIMOO CEphe3HbII
ne(eKT MoBepXHOCTH, TUO0 HencnpaBeH OJOK MarHUTHBIX TOJIOBOK. Bce, uTO HMXKE BOMPOCUTENIBHOTO
3Haka - 310 oumbOku (BAD-010k). Eciv OHM MOSIBISIOTCS B MpOIlecCe TECTUPOBAHMUS, 3HAYUT, HA
MOBEPXHOCTHU ecTh (uzndeckue aedextsl wim npodiaemsl ¢ CRC cekTopos, T.H. «cOPT-031b1».

[Ipu GonbiioM KosruecTBe 0370B MOJIE3HO OyAeT Bocmonb3oBatbes onmueit ERASE WAITSs (na
MIPUBEJICHHOM BBIIIE PUCYHKE OHA BBIKJIIOUEHA): TOTJa MpH OOHapYyKeHUU COOMHOTO CeKTopa AMCK He
OyZeT JoJro HajJ HUM CTPaJaTh, MBITAsACh €r0 BEIUNTATh, a CPa3y e MPeANpUMET MOMBITKY 3aIUCH.

C nomompsio MHDD MoXHO NpoBepHTh M HAAEKHOCTh CHUCTEMbI IMO3UIIMOHHUPOBAHUA: IO
koManae CX OyayT MpOBOJIUTCS MHOTOKpPATHBIE MONBITKY MO3UIIMOHUPOBAHUS B pa3iMuHble 00J1acTH,
HEKOTOpble HAKOMUTENN TaKoW peXHUM BBLIEpPKAaTh HE MOTYT B CHJIy B OOJIBIIMHCTBE CIIy4aeB
KOHCTPYKTHUBHBIX OCOOCHHOCTEHN U 3aBOJICKUX Je(PEKTOB (HO HE HYKHO OOSIThCA - U3 CTPOSI HUUErO HE
BBIIIIET, TaK Kak IporpaMMa OTCJIEKHMBAET TaKyl0 BO3MOXHOCTb M IEPEBOAMUT JUCK B JKIyIIee
COCTOSIHHE, €CJIH YTO-TO HE TaK).

Ectb emie psaa KoMaH[ JUIsl AMATHOCTUKH, HO 3TO NEPBBIE KOTOPBIE CIEAyET 3HaTh. boiee nmoiaHo
OIHCHIBATh HET CMBICTIA - JUIS 3TOTO €CTh JOKYMEHTAIMS K Iporpamme.

W3 oueHb mHTEpecHbIX (DYHKIMH pearu3yeMbIX MPOrpaMMON HYXHO OTMETHTh BO3MOXKHOCTb
ynpasneHus uymom. Ilo komanne AAM cTaHOBUTHCS JOCTYIMHBIM U3MEHEHUE TPOU3BOJUMOTO YPOBHS
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myMa (HY>KHO JIM HallOMHHAaTh, 4TO B ylIepO MpPOM3BOAUTEIHHOCTU?), MPU STOM PE3YyNbTaT MOXKHO
OLICHUTH Cpazy XKe.

DRDY
L 1
aam
T34311A 89441563
SH:SBFEYZBC FW:8.01  LBAs :B452880

Device Reset... OK

Setting Drive Parameters... OK.
[Recalibrate... DK

Automatic Acoustic Management

AAM i=s not supported by this HDD.

1 (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 | 1 17:59:27
DRDY BUSY
1 L

SN :3HT17CEZ 3. LEAs :39162336
Support : DIMCode LBA HPA AAM DMA (UDMAS ,MUDMAZ)

19692Mb

. DK,
lecalibrate... DK
utomatic Acoustic Management
urrent setting : Maximum perfoma
disable AAM
max imum perfomance
midd le perfomance (try if +/= not work)
minimum acoustic emanation lewel
(lowest speed)
intermediate acoustic management lewels
126 max . perfomance (disable AAM) ;
L] minimum acoustic emanation lewel.
finish.

ing... Now you car

“maysoft aka Dmitry Postrigan, htip://dhdd.net | 2.9 i

IIporpamma FDISK

Paszbuexa scécmroco oucka

VYrunura fdisk, ouens mpocrast 1 He TpeOyeT MHOTO BpeMeHH i OcBOeHus. J[is 3amycka
ATOWYTHIIUTHI 3arpy»,aeMcsl ¢ CHCTEMHOTO JTUCKA.

1. [Tocne Beixona B pexxum DOS B koMaH1HO# cTpoke mutieM komanay: fdisk u
HaxnMaeM Enter.

2. [MosiBrsieTcst MEHIO ¢ BOTIPOCOM «BKITFOUMTH MOAEPKKY OONBIINX TUCKOB N-Her,
Y- na».Beibupaem Y u sxmem Enter.

3. [TosiBIIIETCS BOT TAKOE MEHIO. ...

+

Jlyis BBI30Ba HY)KHOTO ITYHKTa MEHIO HEOOXOAUMO HaOpaTh B KOMaHIHOW CTPOKE HEOOXOIUMBII
HOMEP...

Jlns Havana MOCMOTPUM Ha Halll )KECTKUI TucK, BBoauUM 1Udpy 4 u xmeMm Enter... [losBusercs
noJiHasi “HGOpPMAITUS O COJCPKAHUU JMCKA - TUIBI (DAHIOBBIX CHCTEM, OOBEMBI U UMEHA JIOTHUECKUX
JUCKOB (eciii pa30UeHHe y)Ke UMEETCsI, TO JUIsl CO3JaHHs HOBOTO pa30HEeHHsI ClIeIyeT YAalIUTh
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MMEIOIUECS PA3ACIbl, €CIU Ha XCCTKOM JIHUCKE HET JIOTMYECKUX DPAa3/leiIoB, TO MOXKHO Cpasy
MIPUCTYTATHK UX CO3JJAHUIO).

Haxxmure ESC 1151 Bo3Bpara B ri1aBHOE MEHIO. ..

Tenepp Haxkmute 1 1 Enter - osBUTCS MEHIO CO3/1aHUs Pa3/IEoB...

CozMEHME pazgena D05 nmBo nordecHoro gdcka Dos

EBEeMTe Homep BWEQAHHOMD AeMcTeEMAR | ]

12f0TH FOISK HI#MMTE KNAEMWy ESC

CHOBa HaxxumaeM | u Enter, mosBisieTcsl CUETYMK M NMPOTpaMMa HAYHET CO3/1aBaTh OCHOBHOM
paszzen, a korjaa oHa (IporpaMma) CpocuT y Bac caenats OCHOBHOM pa3jiell Ha BECh IUCK, TO OTBETHTE
otkazoM - N. [/lanee Bam Oyner npeaiokeHo BBECTH pa3Mep MEePBOTO JIOTHYECKOTO JUCKA B MPOIEHTAX
i Merabaitax. CKOJIbKO CUMTASTE HYXKHBIM, CTOJILKO ¥ BBOJIUTE...

Omnate ESC 1 MBI B TT1aBHOM MEHIO...

B rnaBHOM MeHro BeiOMpaem mnyHKT 1 (cozmanue pasnmena), a 1moTtoM  2(co3naHue
JOTIOJTHUTENBHOTO pa3zena). Co3aaHue JAOMOTHUTEIBHOTO pa3jelia TOYHO TaKOe K€ KaK ¥ OCHOBHOTO,
TOJIBKO Ha TIPEUIOKCHHUE TPOTPaAMMBI 3aHAThH IO/ JOMOJHUTEIBHBIN pa3iell BeCh UMCIOIIHICT 00BEM
nucka HeoOxomumo otBeTHTh - Y(/la) Ilocnme Toro kak pasmen Oyner co3gaH kmeMm ESC m cHoBa
BBIXOJMM B I'JTABHOE MEHIO.

Pasnen, ¢ kotoporo Bamn kommbroTep OyaeT 3arpykaThCsi Ha3bIBaeTCsl akTUBHBIM. J1jig BeIOOpa
aKTUBHOTO pasJieia B TIJIaBHOM MCHIO BBIOMpaeM MH(pPy 2 - YCTAaHOBKAa aKTHBHOIO pa3jeiia U B
MOSIBIIAOIICHCS HHGOPMAIIMH O JUCKE BBOJIUM HOMEp pasjena.

Omnsate Bo3Bpamaemcs B riiaBHoe MeHIO(Esc), BeIOMpaeM myHKT 4 - mpocMOTp MHGPOPMAIUU O
paszfenax ¥ HalpoTUB pas3zielia, KOTOPBIH MbI CIeTalld aKTUBHBIM OyZIeT CTOATh OykBa A

[Tocrme TOTrO, KaK CO3/MaHWE pa3AeioB OyAeT 3aBepHIeHO, HEOOXOIUMO Iepe3arpy3uThCs U
oT(opMaTUpOBaTh HOBBIE Pa3elibl MEPE UX HCIIOIh30BAHUEM.

ITopsiiok BBINOJTHEHUS PAGOThI:

1. IIpoBepka onepaTuBHON MAMATH

1.1 YcranoButs B BIOS Setup 3arpysky ¢ CD:

1.2 [Tocne 3arpy3ku HallTH 1 BbIOpaTh porpammy Memtest86+ u 3amycTuts ee.

1.3 BHuMaTensHO paccMOTPETh 3KpaH MPOrpaMMbl

14 CrnenuTh 3a MpOLECCOM TECTUPOBAHUS, HEOOXOMMO, YTOOBI KAaK MUHUMYM
3aKOHYHJICS OJIMHIIPOX 0T TecTUpoBanus (crooer PASS)

1.5 Ecnu Obutn 0O0HapysxeHs! ommnoku (ctonber; ERRORS), To Hano otpa3uts 310 B
oTdYere.

1.6 CnaenaTb BbIBOJ] 00 MCITPABHOCTH WJIM HEUCIIPABHOCTH ONIEPATUBHOM MaMSITH.

2. IIpoBepka kecTKOro IMCKa

2.1 3arpysurcs ¢ 3arpy3ounoro CD, Haiitu u 3armyctuts «MHDD»

2.2 Ha HexoTopbIX KOMIIbIOTEpax HEOOXOAMMO BBECTH KOJ tocTyma (nudppa*2+1)

2.3 C nomornsio komaus! —idll wim -F21 mony4uTs gaHHBIE O )KECTKOM JHMCKE, 3aIHCaTh
OCHOBHBIE B OTYET

2.4 [To xomanze -scanll mpoBepuTs xecTkuit auck Ha Hamuuue BAD-6mokoB, 3amucars B

OTUYCT CPCAHIOI0 CKOPOCTHh NCPCaAavIn NaHHBIX
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2.5 Ecnu OynyT HaiiieHbl «KpaCHBIE» UITH «KOPUYHEBBIE» OJIOKH, TOMPOOYHTE OT HUX
n30aBUTCS CIIOMOIIBIO KOMaH IbI —erase waitsll wiu -remapll

2.6 O1eHUTE COCTOSIHUE BAIIIETO KECTKOTO AUCKa (U3HOC, OBICTPOACHCTBHE, TUIOXHE
OJIOKH U T.1.)

3. Pa30uBKa jKeCTKOro JucKa

3.1 3arpy3uTtcs ¢ 3arpy3zodnoro CD

3.2 3amyctuth nporpammy FDISK

3.3 Co3znarb ocHOBHO# pazjaen paBHbId 50% OT Bcero oobema aucka

3.4 Co3zniaTh ONOIHUTEIBHBINA Pa3/iell paBHbIM BTOPOI IOJIOBUHE JKECTKOT'O IUCKA

3.5 Coznatp nornyeckuit auck D paBHbIN 10 00beMY TONOTHUTEIBHOMY pa3ieiny

3.6 Huck C cnenatb akTHBHBIM, T.K. C HEro OyJIET 3arpy>kKaThCs OTIEpallMOHHAs CHCTEMA
3.7 [TokazaTh pe3ynbTar Nperno1aBaTeito

3.8 Bbo1iiTH U3 TporpaMMsbl U IEpe3arpy3uTh KOMIIBIOTED

4. @opMaTHpPOBaHHUE KECTKOI0 JUCKA

4.1 3arpysurcs ¢ 3arpy3ounoro CD

4.2 3anyctuth nporpammy FORMAT c mapametpamu, amnst popmatupoBanus aucka C

(TapaMeTphIM3yIUTh CAMOCTOATENILHO, KoMaH1a —format /?|l mokaxker Bce BO3MOKHBIC ITApaMeTphI;
OTIPEICIINTE KAKKE HYXHBI BaM)

4.3 Korna ¢hopmatupoBanue 3aKOHYUTCS, TOKKUTE PE3YIIbTAT
NP0 1aBaTeIF0 KOHTPOIIBLHBIE BOIPOCHI

1. Kakum 06pazom MOKHO IPOBEPUTH ONEPATUBHYIO MaMATh HAa HAJTMUUE
omuo0oK?

2. Kaxum 06pazom nHpopmaiys 3anucbiBacTCs Ha )KECTKUN AUCK?

3. Yro takoe BAD-6mokn?

4. Mo3kHO 1 OT HUX U30aBUTHCS M KAKUM 00pazom?

S. JUnist yero Hy>kHa pa30MBKa KECTKOT0 JUCKa Ha pa3esbl?

6. CKOJIBKO pa3/ieJIOB MOYKHO CO3/1aTh Ha )KECTKOM JIUCKeE?

7. Jnist yero He06X0AUMO (HOPMATUPOBAHUE KECTKUX TUCKOB?

8. OO0bscHUTE, TOYEMY pealIbHbII 00beM JHMCKa MEHBIIIE, YeEM 10 TacopTy?

®opma npeacTaBJICHUS pe3yabTaTa:
OTuer o npojenanHoi pabore:

1. Tema u 1ienb paboTHI.

2. Omnwucanue Xoaa MPOBEACHHUS PAOOTHI, TAPAMETPHI TECTHPYEMBIX KOMIUIEKTYFOIIINX.
3. BEIBO/IBI O COCTOSTHUHM KOMIUIEKTYIOIIHUX.

4. OTBeThbI Ha KOHTPOJIbHBIE BOIPOCHI.

Kpurepun onenkn:

OrneHka «OTJIIMYHO» BBICTABIISIETCSA, €CIIN 3aJJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XopoIlI0» BBICTABIISETCS, €CIIM X0/ BHIMOJIHEHUS 3a/laHUsI BEPHBII, HO ObUIa JOIyIleHa
OJTHaMJIN JIB€ OIIMOKH, IPUBE/IINE K HEIPABUILHOMY PE3yJIbTaTy.

OrneHka «yA0BIETBOPUTENBHOY BBICTABIISETCS, €CJIN IPUBEACHO HEMOJIHOE BBIIIOJHEHNE
3aJlaHusl.

OrneHKa «HEeyI0BIETBOPUTEIILHO) BBICTABIISETCS, €CIIN 33aHNE HE BBIIIOJIHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BBIYMCINTEIbHON TEXHUKH

JladopaTropHoe 3ansiTue Ne 11
KoncTpykuusi, moak/jyeHne H HHCTALUISANUSA BUIeoananTepa. Tect MoHUTOpa

Heab: n3yunts coBpemennsle LCD-monutopsl. IIporectupoars LCD-MOHUTOPB! ¢ TOMOIIBIO
ytunutbl TFT Monutop Tecr.

Boinosinus padorty, Bol Oynere:
ymembw:
— ToiyyaTh MH(QOPMAIIHIO O TapaMeTpax KOMIbIOTEPHOI CUCTEMBI

MarepuaJsbHoe obecredeHue:
MeTtoauueckue yKkazaHus AJisl BBIOJIHEHUS JIA0OpaTOPHBIX pabOT, KOMIIBIOTED.

3aganue:

1. 3amycTUTh YTHINTY JUIsl TECTUPOBAHUSI MOHUTOPOB.

2. [Ipy momMonM yTuauTel IPOTECTUPOBATH MOHUTOP.

3. W3yuuTh Bce napaMeTpbl MOHUTOPA.

4. Odopmuts oTdeT 0 npoaenanHoit padore. Crenars BHIBOI.
S. OTBeTUTH Ha KOHTPOJIbHBIE BOIPOCHI.

KpaTrkue Teopernueckne cBeeHUA:

Tecmuposanue LCD—-monumopos

TFT MounuTop Tect

[Tporpamma TFT MonuTOop TecT pa3paboTaHa OTEYECTBEHHBIMH IMPOrpaMMHUCTaMu. B oTiwmune
OT CYUIECTBYIOIIMX aHAJOrOB, OHA, BO-TIEPBBIX, COBEPIIEHHO OecIulaTHa, a BO-BTOPHIX, CHabO>KeHa
OIpOOHOM CIPaBKOM C ONMCAaHMEM HMEIOLIUXCS I1IA0JOHOB HA PYCCKOM SI3bIKE M COBETaMH IO
peLIeHHUIO TUTMYHBIX pobuieM. [Iporpamma cocTout U3 ogHOro Qaiina, He TpedyeT MHCTAIUISLNH.

@] CemeficTeo Hatopos mMukpocser Mobile Intel(R] 45 Express [kopnc ’Aa'
YHueepoankHel roHuTop PnP
——

-l 13664763 32 bit 60 Hz

g Professional
A Service Pack 1 Build 7601

Default -
3204200 8hit EOhz

3204200 8hit E0hz

3204200 16bit EOhz
3204200 16bit EOhz
3204200 16bit E0hz
3204200 32bit EOhz
3204200 32bit EOhz

3204200 32bit E0hz .
3204240 Bhit E0hz

320240 8hit EOhz
3204240 Bbit EO0hz il Left. Rigth - BRG0P NoApEXHMa

3200240 _1Bhit Bz Up. Down - WSrMEHEHWE CROPOCTH
Grey-, Grey + - USMEHEHWE APKOCTH =~ ——d
Esc - Beion

Pucynok 1 — I'nmaBHoe okHo nporpammsl TFT Monutop tect

HeGonbmoe HavalbHOE OKHO TMO3BOJSIET BbIOpaTh pasperieHue (Uis  TECTUPOBAHUS
MHTEPIIOSIINN),JIU00 OCTaBUTh pa3pelieHre M0 YMOJYaHHIO, a TAKXKE 3aIyCTUTh O1H U3 12 TectoB. Bo
BpeMs IPOCMOTpPa TECTOBBIX INAOJOHOB MOXHO pPETyJIUpOBaTh SPKOCTb, IEPEMEIIATHCS MEXKIY
1abJIoOHaMHU BIIpeZeax TeCTa, a TAKKe MEepeKsItouaTh IBET JIMOO0 HAIpaBlICHHE TpaJueHTa. TecToBbIe
111a0JIOHBITIO3BOJISIFOT TPOBEPUTH:
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. paBHOMEpHOCTH noacBeTku (1 Tect);

. MHTEPHOJINIO U (OKYCHPOBKY — OTCYTCTBHE APOKAHMS U3-32 IPeoOpa3oBaHUs
aHanoroBorocurtaia (5 TecTon);

. [BETOIEpeIauy U pa3perieHue 1sera (3 recra);

. KOHTpacTHOCTH (1 Tecr);

. BpEMsi OTKJIMKA U MHEPIIMOHHOCTH (2 TecTa).

Pa3zpaGoTunky naxe MONBITAINCH PEATU30BaTh BO3MOXKHOCTb MOIYYEHHUS! KOJIMYECTBEHHOIO, a
HE TOJIbKO Kaue€CTBEHHOTO PE3YyJIbTaTa.

B wactHOCTH, B TecTax Ha IIOCIECBEYCHHME MOXKHO IOIBITaThCS C IOMOLIbI0 (oTorpapuu
OLIEHUTh JJHMHY Ijieida W 1O 3TOMY IIOKa3aTeNl0 BBIYMCIUTH BpeMs OTKIMKAa. A B TecTe Ha
MHTEPHOJLMI0O MOXKHO 3a(MKCHPOBaTh, Ha KaKOM IIare KOHIEHTPUYECKHE OKPYXHOCTH IMEpPEeCcTaroT
ciuBatbed. OnHako 3T0 OyneT Juilb NPUOIM3UTENbHBIA pe3ynbTaT. [J1aBHOE IpenHa3HaueHue
IIPOrpaMMbl — IPOBECTH BU3YaJIbHOE CPABHEHUE HECKOJIBKUX MOHUTOPOB, HA KOTOPBIE BBIBOJATCS OJHU
U T€ 7K€ 11a0JIOHBI OJTHOBPEMEHHO.

Taxum o6pazom, nmporpamma "TFT MonuTop Tect" siBisieTcss OIHON W3 JYYIINX B CBOEM KJIacce.
K ee mmocaM MOXHO NPUYUCIUTH HE TOJIBKO OOJBIION HAOOp CTaTUYECKUX W AHUMHUPOBAHHBIX
1a0JIOHOB, HO M ITPOCTOTY, OECIUIATHOCTH, HEOOIIBIINE Pa3Mephl IUCTPUOYTHBA.

Bce TecTbl, KpoMe NPOBEPKH MHTEPIIOJISALUY, JKEIATENbHO IPOBOIUTH IIPU POJIHOM pa3pelieHun
MoHuTopa. st 15" 3to o6eruHOo 1024x768 Touek, mast 17"-19" o6eruno 1280x1024 Touek, mis 20"
o6prga0 1600x1200 Touek. Paszpsimnocts nBera 24 wim 32 6ura. [Ipu 8 u 16 OUTHBIX I[BETaX TECTHI Ha
IpaJiueHT LBeTa OYyT MOKa3bIBaTh SBHbIE MOJOCH HE CBSI3aHHBIE C pa3pEIICHUEM MATPULIbI MOHUTOPA.

Yacrora KaapoBOH pa3BEpTKU MCIOIB3YETCS B TECTaX VIS OICHKH OBICTPONEHCTBHS MAaTpPHIIBIL.
XKenatenbHO BBICTaBJIATh MAKCHUMAIbHYIO 4YacTOTy Ul JaHHOTO BHJEOPEXKHMMA U  cllocoda
MIOJIKJIFOUYEHUSI MOHUTODA.

[Ipy TecTUpOBaHMM OAHOBPEMEHHO HECKOJIbKUX MOHUTOPOB JKEJATEeIbHO BBICTABUTh
OJINHAKOBbIE HACTPOMKHU IO IPKOCTH, KOHTPACTHOCTHU U LIBETOBOM TEMIIEpaType.

Bce TecThl 3amyckaioTcss B IOJHOPKPAHHOM pPEXHME B COOTBETCTBUM C BBIOpAHHBIM
paspeurenueM. [Ipu BbiOope pexxuma Default ncrmone3yercss Tekyimiuil yCTaHOBICHHBI BHACOPEKUM.
Jlnst omeparmonHbix cucteM WINdOWS oTnenbHO 3amaeTcsi pa3pelieHre dKpaHa, OTACNbHO 4YacToTa
kagpos. [Ipm »TOM He Bce 4AcTOTHI KagpoB JUIsl JAHHOTO pPa3pellieHUuss MOTYT MOJAECPKUBATHCS
MOHHUTOPOM.

Onucanue pynxyui
TecT paBHOMEPHOCTH MOACBETKH MATPHIILI B OTCYTCTBHUS ~OUTHIX TOUEK |
Wsmenenwue npera — Left, Right, LeftMouse click
N3menenwue sipkoctu — Plus, Minus
| Brixon u3 trecra — Esc RightMouse click
HaGop TecToB M3 TOUYEK, PACIMOJIOKEHHBIX B MIAXMAaTHOM MOPSIKE, BEPTHKAIbHBIX
JMHUAN TOPU30HTANIBHBIX JIMHUM, JUIS MPOBEPKH WHTEPIOIAIMH ~HEPOAHBIX|l pasperieHmuii.
ITepen mpoBeJeHHEM TECTa PEKOMEHIYETCS BBIMOJHHTh HACTPOWKY MOHHUTOPA JJISI KasKIOTO
BUJIEOPEIKUMA.
TecTbl BBIABISAIOT HEOAHOPOTHOCTH H300paKEHUS B BHJE TOPU3OHTAIBHBIX H(HIIH)
BEPTUKAJIbHBIX I0JIOC, TI0 CPABHEHHUIO € N300pakeHneM B -pogHoMIl pasperieHun.
V3meHeHHe CpefHedl SIPKOCTH JKpaHa MPH TEPeXojie OT BEPTHKAIbHBIX JIMHHU K
TOPU30HTAILHBIM TIPH POIHOM paspelleHuH, CIYKHT KaueCTBEHHOW OLEHKOW IIMPUHE]
M0JI0CHI BUJICOKaHaIa TIPH MOIKIF0ueHUH yepe3 D-Sub.
Nsmenenne pexxnma — Left, Right, LeftMouse click
W3menenue sipkoctu — Plus, Minus
Beixon u3 tecta — Esc RightMouse click
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Tect rpagucHTa 118eTa. I[IpoBepseTcss paBHOMEPHOCTD HApaCTaHUS APKOCTH OT

JICBOrOBEPXHETO YIJIa K MPABOMY HHKHEMY.
1 Ha marpuiax ¢ HM3KHM IIBETOBBIM pa3peIleHHEM HaOJI0IAcTCs CTyIEeHeoOpa3Hoe

HU3MCHEHHE PKOCTH.

Ha psine maTpuir HabIF01aF0TCS XapaKTEPHBIC AUArOHaIbHbIE TOJIOCH TOBBIIIEHHON
W

MIOHMKCHHOM SIPKOCTH, M3-3a HEJIMHEHHON XapaKTepUCTUKKH MaTpullsl. [1pu 3amycke
ClleyeTOOpaTUTh BHUMaHHUE Ha YCTaHOBKY 24 nin 32 OUTHBIX LIBETOB.

W3menenue Hanpasienus rpaauenta - Up, Down Msmenenue nsera — Left, Right,
LeftMouse clickl3menenue sipkoctu — Plus, Minus

Beixon u3 recra — Esc RightMouse click

Tect aHamormyeH mpeAbIyHNIEMY, HO BBIBOJUT OJHOBPEMEHHO HECKOJBKO
TOPU30HTAIBHBIX WM BEPTUKAJIBHBIX I[BETOBBIX KIMHBEB. [lo TecTy mpoBepsiercs
CHHXPOHHOCTD YBEIIMYCHUS IPKOCTH KIIMHBEB U OaTaHC IIBETOB.

I W3menenne pexxuma — Left, Right, LeftMouse click

Wsmenenue sipkoctu — Plus, Minus

Beixon u3 tecta — Esc RightMouse click

Tect crynenwaroro rpagueHTa IBeTa. [IpoBepsieTcs paBHOMEPHOCTh HapacTaHWs
SIPKOCTH W pa3pellieHre repexoja 1Mo rpajanusam sipkoctu. [Ipu 3amycke ciemyer oOpaTtuTh
BHHUMaHUE Ha YCTaHOBKY 24 win 32 OUTHBIX LIBETOB.

i Nsmenenne pexxnma - Left, Right, LeftMouse click

Beixon u3 tecra - Esc RightMouse click

TecT KOHUEHTPUYECKUX OKPYKHOCTEH, Ui MPOBEPKU HHTEPIONALUU "HEPOIHBIX"
paspemienuii. [lepea mpoBeneHUEM TeCTa PEKOMEHIYETCsl BBIIIOJIHUTh HACTPOHKY MOHHTOPA
Ui KaXJIOTO BHJICOPSKHMMA. TECThl BBISABISIOT HEOJHOPOAHOCTh H300pAKEHUS TIO
CPaBHEHHUIO C N300paXeHHEM B "poHOM" pa3peiieHuH.

Nsmenenne pexxnma - Left, Right, LeftMouse click

Beixon u3 tecra - Esc RightMouse click

Tect rpammenta nBerta. [IpoBepsieTcsi PaBHOMEPHOCTh HApacTaHUsl SPKOCTH IO
pamuycy OKpY)XHOCTH. Ha marpuiiax ¢ HH3KMM IIBETOBBIM pa3pelicHHEM Ha0JII0acTCs
CTyleHeoOpa3Hoe H3MEHeHHe SpKocTh. [lpu 3amycke cienyerT oOpaTHTh BHHMaHHE Ha
yCcTaHOBKY 24 min 32 OUTHBIX 1IBETOB.

W3menenne Hampaenenus rpaguenta - Up, Down M3menenune npera - Left, Right,

-LeftMouse clicki3smenenue sipkoctu - Plus, Minus

Beixon u3 Tecra - Esc RightMouse click

HaGop y30poB [uis NpoBEpKHM HHTEpHONALMM "HepoaHbIX" paspemeHuil. [lepen
MIPOBEICHUEM TECTa PEKOMEHJYETCS BBINOJIHUTH HACTPOHKY MOHHUTOpa I KaKJOro
BUJICOpEXKHMMA. TeCThl BBISBISIOT HEOJHOPOJHOCTh M300pa)K€HUSI B BHUJE TOPU30OHTAIbHBIX

;I/I(I/IHI/I) BEPTUKAJIBbHBIX MOJIOC, 10 CPABHEHUIO C U300pakeHHEM B "pOHOM" pa3perieHnH.

Nsmenenne pexxnma - Left, Right, LeftMouse click

Beixon u3 tecra - Esc RightMouse click

Tect A5 NpOBEPKU YUTAEMOCTH MIPU(PTOB Pa3INYHOIO pa3Mepa U HACHIILIEHHOCTH
npu

I -poaubix | u -HeponHbIX || pa3pemenusx.

W3menenue mpudros — Left, Right, LeftMouse click

Wzmenenue sipkoctu — Plus, Minus

Brixon u3 Tecta — Esc RightMouse click
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TecT nis mpoBEpKU pa3MBITOCTH M TOJIIUHBI JUHUN. Kak ¥ mpeapiaymuii TecT,
XapaKTepU3yeT YUTAEMOCTh MPUPTOB U MEJIKUX JeTaJCH.

Nsmenenne pexxnma — Left, Right, LeftMouse click

N3menenwue sipkoctu — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect s BU3yallbHOW OIGHKH ObICTpOACWCTBUS Marpuibl. Hanbosee HarmsieH mpu
OJTHOBPEMEHHOM TECTHPOBAHUHM HECKOJIBKUX MOHHUTOPOB Ha MAaTPHUIAX Pa3HBIX THIIOB, U TIPH
cpaBHeHnn ¢ CRT monutopamu. [lapamerpbl Ijisi CpaBHEHHsI — SPKOCThH JIBHTAIOIIETOCS
KBaJpara, JJMHa -XBocTal, pa3MBITOCTh TpaHHUIIbI, IIBET  TEOMETPHS KBaIpaTa.

N3menenune ckopoctu — Up, Down

Wsmenenue sipkoctr — Plus, Minus

Beixon u3 tecta — Esc RightMouse click

Tect aHamoruydeH npeapIAyIIeMy, HO KBaapaT JIBU TOpH30
BEPTHUKAIH, U HAHECEHA MacITabHas CeTKa. KETCS 0  HTamMn m

N3menenune ckopoctu — Up, Down

I Wzmenenne pexxuma — Left, Right, LeftMouse
Bclick

Nsmenenue sipkoctu — Plus, Minus

Beixon u3 Tecta — Esc RightMouse click
I Brixoa u3 nporpammel

ITopsinok BbINOJIHEHHS PadOTHI:

TexHUYEeCKHE XapaKTEPUCTUKHU UCIUICS (3AIOJHSIETCH CAMOCTOSTENRLHO):

JKpaH U BU/IEOKApTAa

Pa3mep skpana (aroim) :

Paspemenue qucrutes (pix) :

Tun XKK-marpuibr:

Tun Buneoanantepa (BCTPOCHHBIN WU BHEIIHUH)

Buneokapra :

SIpkocTs:

KoHTpacTHOCTS:

Bpewms oTkiuka:

3anyctuth yruiauty TFT Mouutop Tect JUIsl TECTUPOBAaHMSI MOHUTOpPA. Pe3ynbrarsl
TECTUPOBAHUSAOTPA3UTD B OTUETE.

Ilpumep pe3vbLTATOB

Tecrl.

Tect paBHOMEPHOCTHM TOJACBETKHM MaTpHUIbl M OTCYTCTBHS -OuTBIX Touekl. beuia
MPOM3BE/ICHA 3alIUBKA CICAYIONIMMHE IIBETaMU: OENbIN, KPacHBIH, 3€NIeHbIH, CHHUH, To1y00il, pO30BBIH,
XKeNnThl, depHbId. [lo BceMy 3KpaHy LIBET pacHpelesieH paBHOMEPHO, UCKaXXEHHH He Halio/aeTcs.
Tect nmokasan, 4yTo 1ucIUIeil He HOBPEXK/ICH U "OUTHIX TOYEK'" HeT.

Tecr 2.
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Tect rpamueHTa nBera. Y JUCIUIeS SPKOCTh W3MEHsieTcsl IuiaBHO. He Habmomarorcs
JMaroHAJIbHEIC TOJIOCHI TIOBBIIIICHHON WM MOHW)XEHHOH spKocTH. Takum 00pa3oM, paBHOMEPHOCTH
HapacTaHus IPKOCTHOT JICBOI'O BEPXHETO YIJia K MPAaBOMY HM)KHEMY HOPMaJIbHAs, HUKAKUX OTKJIOHCHHIMA
HET.

Tect 3.

Tect BBIBOJUT OJHOBPEMEHHO HECKOJIBKO TOPU3OHTAIBHBIX WM BEPTHUKAJIBHBIX ILIBETOBBIX
kinuHbeB. [1o TecTy BHAHO, YTO IS JUCIUIES CUHXPOHHOCTh YBEIHUEHUS SPKOCTH KIMHBEB M OajaHC
[IBETOB HE HapylleH. Bce JMHUM [BETOB M3MEHSAIOTCA IUIABHO, JIOCTATOYHO HACHIIICHHBIC IIBETA,
HCKa)KEHUM HET.

Tect4

Tect cTynmeH4YaToOro rpaaMeHTa I[BeTa. PaBHOMEPHOCTh HapacTaHUs SPKOCTH M pa3peIICHHUE
nepexo/a 1Mo rpajanusM SpKoCcTH B HOpMe. TecT mpoBoAMIICS i 4 THUIOB rpaJueHToB: ¢ maroM 10%,
6%, 5%, 4%. Bo Bcex rpaHHMIIBI Tepexo/a MIaBHbIe.

Tect 5.

100



Tect rpaauvenTa uBera. Y naucIuiess He HaONIOMAeTCsl CTYNEHYATOE HM3MEHEHHUE SIPKOCTH T10
paanycy OKpYKHOCTH. SIpKOCTB OT IIeHTpa K iepudepuun H3MEHSIETCS IIIABHO 10 BCEH OKPYKHOCTH.

Tecr 6.

HabGop TecToB M3 TOYEK, paclOIOKEHHBIX B IIAXMATHOM IOPSJIKE, BEPTHUKAIbHBIX JUHUA U
TOPU3OHTAIBHBIX JIMHUM, JUIsl IPOBEPKHM MHTEPIOSLUUU «HEPOAHBIX»  paspemenui. [lepen
IIPOBEJICHUEM TECTa BBIIIOJHUIM HACTPOMKY MOHUTOpPA Ul KaKIOrO BUAEOpEKUMA. Jls nucruiest Tect
BBITIOJTHSUICS TP «POAHOM»  pa3pelIeHUH , @ TaKkKe NpHU «HEPOIHBIX» pa3pelIeHUsIX:
1280x720, 1280x600, 800x600. ITpu «poaHOM» pa3pelleHUH pa3MbITOCTH W TOJILUHBI JIMHUN HE
Habmonaercs. [Ipu

«HeponHbix» paszperieHusx 1280x600 u 800x600 HaOmromanmoch YTONIIEHHE JWHUW U UX
pasmbiTocTh. TecT 7.

Tect s MPOBEPKU Pa3MBITOCTH W TOJIIMHBI JUHHUMA. Pe3ynbraT Tecra Mmokasay, 4YTo JIMHUU
MapajuleJbHble, OJWHAKOBOW TONIIMHBL JIMHMM dYeTkne M npsMble. Takke TeCT XapakTEepU3yeT
YUTAEMOCTh IIPU(PTOB M MEIKUX Jerajeid. Jlucruield Toka3al XOpoIWe pe3yJbTaThl TecTa,
OTKJ'IOHeHI/II\/JIHe BBISIBJIICHO.

Tecr 8.
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Tect KOHIEHTPUYCCKUX OKpyXHOCTel. OH mpeaHa3HA4YeH TIPOBEPKU  HMHTEPIOJISAINH
«HEPOJHBIX» paspenieHuid. [lepen mpoBeeHNEM TeCTa BHIMOIHIIN HACTPOHKY MOHHUTOPA JIJISl KAXKIOTO
BUJICOpEKUMA. TecT BBIMONHSICA Ha IPU «POJTHOMY Pa3peLICHUN ,a TaKxke Tmpu
«HepoaHbIx» pazpemenusix: 1280x720, 1280x600, 800x600. Pe3ynbrarsl TECTOB MOKa3alid, YTO MPHU
«POJTHOMY Pa3pEUICHUH OKPY>KHOCTH POBHBIE, a IPH «HEPOIHBIX) BBIABISIOT HCKAXKEHUS U300paXKeHHUs,
BO3HUKAIOT NIEPECCUEHUS JINHUM.

Tect 9.

Habop y30poB anis mpoBepkH MHTEPHONSIUU "HepoAHBIX" paspemenuid. [lepen mpoBenennem
TeCTa BBITIOJHWIN HACTPOWKY MOHHUTOPOB MJsi KaXJAOTO BUICOPEKHUMA: «POJHOE» pa3pellieHue s

JTUCILIES
, «HepoaHbiey» paszpemenus 1280x720, 1280x600, 800x600. ITpu «HEPOIHBIX»

paspCICHUAX Ha6n}021an005 HaCTHYHOC HMCKaAXXCHUC 1/1306pa>1<eHI/1;1 B BHJAC BCPTHUKAJIBHBIX II0JIOC,

Pa3MBITOCTH H300paKCHUH.
Tect 10.
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Tect minsg TPOBEPKH YHTAEMOCTH MIPU(TOB PaA3TUIHOTO pa3Mepa M HACBIIICHHOCTH TIPU
«POJIHBIX»H «HEPOJHBIX» pa3pelieHusx. TecT BBIMOIHIICA MPH «POJHOMY pa3pelIeHUU, a TaKXkKe MpU
«HepoaHbIX» paspemenusax: 1280x720, 1280x600, 800x600. Ilpu «pomHomM» pa3penieHud TEKCT
YUTAETCS XOPOIIO, Bce OYKBBI MOHATHBIC. [Ipy OCTanbHBIX pa3peleHus X HU300paKeHHe CTaHOBUTCS
MEHee YeTKUM, OYKBBI PACILIBIBUATHIC, YTO CTAHOBUTCS OCOOCHHO 3aMETHO IIPU MEJIKOM HIpU]TE.

Tect 11.

Tect nnst BU3yanbHOM OIIEHKM OBbICTpoAeWcTBUS MaTpullbl. [lapameTpbl [isi cpaBHEHUS —
SAPKOCTh JIBUT'aOIIEroCs KBajapaTra, JIMHA «XBOCTa», PAa3MBITOCTh TI'PAHUIbI, LBET U I'E€OMETpUs
KBaJpara.

Wupopmariys B 1IEBOM BEpXHEM YIIIy dKpaHa:

Cur 1366x768 32 bit 60 hz - Texymwmit Buaeopexum 60,3Hz 16,5ms - gactora 1 HHTEpBAI

OOHOBJICHHS KpaHa

Vh=10 p/c Vv=10 p/c - ckopocTs cMeleHns KBajpaTa (Touek/Kaap)

Jucnueit mokasan XOpoIIne pe3yabTaThl TECTa: TPAaHUIbI KBaJpaTa ObUIM YETKUMH U SIPKUMU,
1BeTOeNbIi, YacToTa OOHOBJICHUS MTOYTH OJIMHAKOBA.

Tecr 12.
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Tect aHanOrM4eH MPEABIAYIIEMY, HO KBaJpaT IBUKETCS IO TOPU3OHTAIN WIH BEPTUKAIH, U
HaHeceHa MacIITaOHas CeTKa.

VY nucrest rpaHUIlbl KBaApaTa YeTKUE, [IBETa IPKUE U XOPOIIIO PA3IMYUMbI, PA3MBITOCTH HET.

BbiBoa: B xone nanHOU paboThl Obuia u3ydyeHa mporpamma TFT Mounutop Tect v.1.52 u
MIPOBEICHOTECTUPOBAHUE 3TOM MPOrpaMMON TUCILIEs: :

Hcxons w3 mMpoOBEICHHOTO TECTUPOBAHUS, MOXHO CKa3aTh, YTO JUCIUICH HE UMEET CEpPhE3HBIX
nedektoB. M300paxeHust Ha HEM SpKUE, TUHUH YE€TKHUE, TECThl PABHOMEPHOCTH MOJICBETKH U IPaIueHTa
[BETa HUKAKUX OTKJIOHCHUN HE BBISBUIIU.

Opnako MpH TMPOBENCHUU TECTOB HA MHTEPHOJSAIUI0 HECTAHJAPTHBIX pa3pelieHuil Obuin
BBISIBIICHBl HEKOTOpBIe Ae(EKThI: MpH TecTHpOoBaHWU B paspemeHmsx 1154x864, 1280x800, 800x600
MEJKUH TEKCT CTAHOBUJICS HEUETKUM, TECT JJIsl IPOBEPKU YUTAEMOCTH BBISBHII PAa3MBbITOCTh JIMHUN, TIPU
TECTE C JBIKYINIUMUCS OOBEKTAMHU OBUI 3aMETEH, MPU TECTe KOHWYCCKUX OKPYXKHOCTEH Ha JIUCIUICE
MOSIBJSUIMCh MCKaXeHHsl B Buae NuHUi. [loaTomy ans KOppekTHOHl paboThl MOHHTOpPA KENaTelbHO
MCIIOJIb30BATh TO Pa3pelieHue, KOTOPOE MPEAYCMOTPEHO MTPOU3BOTUTEIICM.

®opma npeacTaBIeHus pe3ybTaTa:
OTuer o mposenaHHo padore.

Kpurepumn onenku:

O1neHKa «OTJIIMYHOY BBICTABIISIETCS, €CIIN 33aHNE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIIIO» BBICTABISAETCS, €CIIU XO0J1 BBIIOJHEHMS 33aJJaHNUs BEPHBIH, HO ObUIa T0MyIIeHa
OJTHAWJIU JIBE OMIMOKH, TPUBE/IINE K HETIPABIIILHOMY PE3yJbTaTy.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIISETCS, ECJIA IPUBEIEHO HETIOJIHOE BBIITOJIHEHNE
3aJlaHusl.

OneHka «HEeyAO0BIETBOPUTEIBHO» BBICTABIISETCS, €CIIU 33JaHUE HE BBITIOJIHEHO.

104



Tema 3.1 [lepudepuiinbie ycTpoiicTBa BHIYUCIUTEIBHON TEXHUKH

JlaboparopHoe 3ansaTue Ne 12
KoHcTpykuus, noak/10ueHne 1 HHCTAJISIIUS NPUHTEpPa

Heab: HAy4YUTHCS MOJKIIOYATh MATPUYHBIN MPUHTEP K KOMIBIOTEPY, YCTaHABIUBATH JApaiiBep
nanpuatep B OC Windows, mosib30BaThCst MEHIO IPUHTEPA /I K3MCHEHHUST HACTPOCK.

Boinosinus padory, Bel Oyaere:
ymembp:
— MoiydaTh HH(GOPMAIHIO O TapaMeTpax KOMIBIOTEPHON CUCTEMBI

MarepunanbHoe obecnieyeHue:
MeTtonudeckue yKa3aHus Ui BBIMOTHEHHSI Ta00paTOPHBIX padOT, KOMITBIOTED.

3aganue:
[ToaAKIIOYNTE IPUHTEP, TPOBEPUTH €TI0 paOOTOCIIOCOOHOCTS.

Ilopsinok BhINOJIHEHHSI PA0OTHI:
1. Ioak/aoyeHne NpUHTEPA K CHCTEMHOMY 0JI0KY

11 JI1st coequHeHns pUHTEPA ¢ KOMIIBIOTEPOM MCIOJIB3YETCs CIIEHUAIIBHBIN IIHYD.
[ToncoeauHuTe MWIHYP OJAHUM KOHLIOM K pazbeMy LPT Ha cucremMHOM OJ0Ke, APYIUM K IPUHTEPY.
BxirounTe npuHTEp B CETh.

1.2 [Mocne 3arpy3ku Windows 3aiiaute B «Ilanens ynpaBiaeHus» >>> «[IpuHTepbD»

1.3 3amycTuTe «YCTaHOBKY IPUHTEPa»

14 Bri6path «JlokanbHBIN IPUHTEPY

1.5 B criucke Beioepute npuntep Epson LQ-300 ESC/P2

1.6 [Topt npunTepa BeiOpats LPT1

1.7 Pacnieyarats npoOHYIO CTpaHULly

1.8 Ha sToM ycTaHOBKY npuHTEpa B onepaiMoHHOl cucteme Windows MOXKHO
CUMTATh3aBEPIICHHOM.

2. Urto6s! mpoBepUTh pabOTy IpUHTEPA 0€3 MOIKIIOUEHHS] KOMITBIOTEPA MOXKHO

3allyCTUTDh NICUATHTECTA. I[J'I}I 9TOI'0 BBIKIIFOUUTE PUHTEP, 3aTEM HAXKMUTC KIIABUIITY «NO» u He
OTITyCKasd €€ BKIIFOUUTE IIPHUHTEP. OTHyCTI/ITe KJIaBUINY U IIPUHTEP HAYHCT II€YaTaTh TCCT.

3. UYToOb! U3MEHUTH TEKYIIIME HACTPOUKHU MPUHTEPA, HEOOXOAUMO 3alTH B MEHIO. [l
3TOTO BBIKIIOUMTE MPUHTEP, HAXKMUTE KiaBuily «Y ES» u He oTnyckas BkitounTte npunTep. Ha Oymare
pacneyaTaeTcsi BOIPOC Ha KaKOM SI3bIKE BBIBOJUTH MEHIO, BbIOEpUTE aHTIuiicKui. Jlanee Hanevaratorcs
TeKyIe HacTpoiku npuHTepa. OOpaTuTe BHUMaHHE HA HOMEp KOJIOBOM CTPAaHHUIIbI, OHA JIOJI’KHA OBbITH
866, nHaUe MPUHTEP HE CMOKET MPABUIBLHO 0TOOPa3uTh pycckuil mpudT. OcTanbHble HACTPOUKHU
MO>KHOOCTaBUTh 0€3 N3MEHEHHH.

®opma npeAcTABJICHHUA pe3yJibTaTa:
OTuer o mpoenanHoM padore.

Kpurtepumn onenku:

OrneHka «OTJIINYHO» BBICTABIISIETCSA, €CIIN 33JJaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOII0» BBICTABISAETCS, €CITU XOJ1 BBITIOJIHEHHS 3aJaHHsI BEPHBIH, HO ObLIa JOMyIIEeHa
OJITHAWJIM JIBE OLIMOKH, IPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTy.
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OleHKa «yI0BJIETBOPUTEIHLHOY BBICTABIISETCS, €CIIM IPUBEICHO HETIOTHOE BBHITTOJIHCHUE
3aIaHusl.
OLieHKa «HEYOBJIETBOPUTEIHLHO» BBICTABIISIETCS, €CIIU 3a/IaHUE HE BBITIOJIHEHO.
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Tema 3.1 [lepudepuiinbie ycTpoiicTBa BHIYUCIUTEIBLHON TEXHUKH

JlaGoparopHoe 3ansiTue Ne 13
KoncTpykuus, noak/irvYeHne 1 HHCTAUIALMS CKaHepa

Ieab: HayuyuThCS MOAKIIOYATH IJAHIIETHBIM CKaHEp K KOMIIBIOTEPY, YCTaHABIMBATh ApaiiBepa
Ha ckadep B OC Windows, moJib30BaThCs MporpaMMaMi CKaHUPOBAHUS U PaCIIO3HABAHUS TEKCTOB.

BoinosinuB padorty, Bol Oynere:
ymembw:
— ToJyyaTh MH(QOPMAIIMIO O TapaMeTpax KOMIBIOTEPHON CHCTEMBbI

MarepuaJsibHoe obecredeHue:
MeTtonudeckue yKa3aHust JUIsl BEITOJTHEHHsI 1a00paTOPHBIX padOT, KOMITBIOTED.

3apanue:
[TonkitounTe MIAHIIETHBINA CKAaHEP K KOMIIBIOTEPY, YCTAHOBUTE ApaiiBepa Ha CKaHep.

KpaTkue TeopeTHYecKne CBeIeHHS:
Cucrembl pacnoznaBanusi (OCR)

Cucrembl pacnoznaBanusi miim OCR-cucrembr (OCR - ab6peBuatypa cioB Optical Character
Recognition) mpenHa3Ha4YeHbl Ui aBTOMATUYECKOTO BBOJA JOKYMEHTOB B KOMITBIOTED. DTO MOXKET
ObITb KHHWIA, Taszera, *KypHai, ¢akc - 000 AOKYMEHT, KOTOPBIH HAaJO IEpEeHEeCTH B KOMIIBIOTED,
IIEPEBECTHU B AIEKTPOHHBIN pelaKTUPYEMBbIi popmar.

YV nonb3oBaTens €CTh BHIOOP:

IlepBoe: mepenevaraTh JOKYMEHT, BOCCTAHOBUB €ro NepBOHayallbHOE OpopMileHUE (TabIullbl,
KOJIOHKH, KapTUHKU U T. [I.) UJIU

Brtopoe: ucnons3oBath ckaHep U OCR-mpunoxenue (06b14HO0 B Poccum rosopsaT '"cucrema
pacmno3HaBaHus"), 4To TOpa3no ObicTtpee W mpomie, B ciaydae ecnu OCR-mpuimokeHue pacrmo3Haet
JOKYMEHT aKKypaTHO.

PaGoratk ¢ Takoil cucreMoil oueHb npocto. [1o10%KuTe TOKYyMEHT B CKaHEp, HAXKMUTE Ha KHOTIKY
"Mactrep Scan&Read" (mpu pabore c¢ FineReader), mpoBepbTe pe3yabTaT, HaXMHTE KHOIKY
"Coxpanute B MS Word" (taxke MoxHO coxpanutb B MS Excel wmmm nrobom apyrom wu3
MOJIIEP>)KUBAaEMBbIX (POPMATOB

- HTML, PDF, TXT u 1. n.). Camoe Tpyao€MKoe B Ipolecce BBOJa JOKyMEHTa B
koMmmbtoTep ¢ nomoipio OCR-cucreMbl - 3TO mpoBepka pe3yibTaTa paclo3HaBaHUS M BOCCO3JaHUE
oopmieHuss HCXOAHOTO JOoKyMmeHTa. IlloaTomMy mosib30BaTeNM Tak BBICOKO IIEHAT TOYHOCTh
pacrno3HaBaHMsl (KOJMYECTBO OLIMOOK, JOMYIIEHHBIX MPH pacrno3HaBaHUM OyKB) M KadecTBO Mepeadyu
oopMIIeHHsT HMCXOAHOTO JOKyMEHTa. OTOT (hakT MOATBEP)KIAIOT PE3yNIbTaThl MPOBEACHHOTO HaMHU
HCCIIEIOBaHMUSI.

Yckoputh MpoBepKy pe3yibTara U cielaTh ee Oosiee HaICKHOM IMOJIb30BATENI0 ITOMOKET
BCTpOEHHasl nporpamma npoepku opdorpapun. ABBYY FineReader nmognep:xuBaer pacno3HaBaHue
TekcTa Ha 179 s3pIKax ¥ ©MeeT BCTPOCHHYIO TPOBEpKY opdorpadun s 36 U3 HUX.

ABBYY FineReader siBnsieTcs auiepoM 1Mo TOYHOCTH PAclO3HABaHUS BO BCEX CPaBHHUTEIBbHBIX
TecTax, MpoBeACHHBIX B Poccum, HaumHas c¢ ampenst 1995 roga (Beixox Bepcum FineReader 2.0). C
MOMEHTa CBOEro BbIXOAa Mpoaykrbl FineReader momyumiam 6Gosiee 150 Harpax OT aBTOPUTETHBIX
MEXIYHApOJHBIX KOMITBIOTEPHBIX U3JaHHM.



VYV cucrembel ABBYY FineReader ects eme ogHo GoJbIIoe MPEMMYIIECTBO - 3TO COXpPaHEHHUE
odopmiieHUs TOKyMeHTa. B pacrmo3HaHHOM MOKyMeHTe OYyAyT TOYHO TepelaHbl TaONHIIbl, KApTUHKH,
pa3zbueHme TeKCcTa Mo KOJIOHKAM.

Takum o0pa3om, Bech Mpoliecc nepeHoca TeKCcTa ¢ OyMaru Ha KOMIIBIOTEp - OT CKAHUPOBAHHUS 10
COXpaHEHUs pe3ylbTara - 3alMCT MEHbIIE OJHOM MHUHYTHI (BpeMs 3aBUCUT OT JOKYMEHTAa,
BO3MOKHOCTEN

HCITOJIB3YEMOT0 KOMIIBIOTEpa U CKaHepa). M "2JIeKTpOHHBIN" TOKYMEHT OYIET BBITJISAACTh
TOYHO TaKXe€,KaK OyMa)kHbIN opuruHan!

YTo CYMTAIOT Ba’KHBIM NOJb30BaTe M npu padore ¢ OCR-cucremoii?

HenaBuee uccnenoBanue, mpoBEACHHOE Cpen Moyib3oBareneii cucreMsl FineReader, mokaszaro,
YTOIOJIB30BATENIN CYMTAIOT BayKHBIM Mpu padote ¢ OCR-cucTemoii cieayroIye napaMmeTpsl:

. TouHoCTh pacmno3HaBanus - 95%

. TouHOCTh cOXpaHeHHs 0)OPMIICHHUS B JOKYMEHTaX Il TEKCTOBBIX IIPOIIECCOPOB(B
dopmarax MS Word, MS Excel, Word Pro, Word Perfect) - 89%

. TouHoCTh coxpaneHus: ohopmIIeHUS IS TOCIIEAYIOIIEN 3JIEKTPOHHOM MyOrKauu(B
dopmarax PDF, HTML) - 87%

. Pabora ¢ TabmuiiaMu 1 MHOTOKOJIOHOYHBIMH TeKCTaMu - 87%

. [Ipocrora ucnonp3oBanus - 85%

. HanéxuocTh paboTsl - 82%

. Y 106HBIN OUCK OMUOOK U cBepKa ¢ opuruHaiom - 80%

. Pabora ¢ nBeToM (coXxpaHEeHHE IBETHBIX KAPTHHOK | I[BeTa MpHUPTa, PoHa) - 63%

. [Ipsimoii SKCTIOPT B Ipyrue mpriiokeHus - 61%

. CkopocTs - 55%

. MHoros3p19H0€ pacno3HaBanue - 25%

Texnnueckue xapakrepuctuku ckanepa HP ScanJet 2400c (CamocToAATe/IbHO HAWTH H
BbINKCATH XapakTepucTuku ckanepaHP ScanJet 3800)
Cucrema ckaHMPOBAHMA

OnTHueckoe paspelieHue npu Jo 1200 1/n
CKaHWPOBaHUHU

AmnmapartHoe pa3peleHue o 1200 x 1200 1/n
CKaHUPOBAHUS

YIYYIIEHHOE pa3penieHue pu VYnyamennoe pazpemenue 10 999999 1/n
CKaHUPOBAHUU

PaspsaanocTh 48 our

OTTeHKH ceporo 256

JlnanazoH MaciTaOupoBaHUs WIN ot 10 1o 2000% c marom 1%

yBEJIMYEHUS N300pakeHNn!

CKOpOCTb CKaHUPOBAHUS B PEKUME 12 cexynn
IpeIBapUTEILHOTO TPOCMOTpa

CxopocTs ckanupoBaHus (11BeTHOE POTO <45 cek.
4x6)



CKOpOCTh CKaHUPOBAHUS (ONITHYECKOE <45 cek.
pacro3HaBaHuEe CUMBOJIOB, A4)

MakcumanbHBIN pa3Mep CKAaHUPYEMOTO 21,59 x 29,72 cm
OpHUTHHAJIA

Jpyras rexanuyeckasi ”HGpopMauus

Pexxnmbl Knonku "ckanupoBaTs" 1 "KonupoBaTs'" Ha auneBoi naneny; [10 ot
BBOJIA ITPH HPnns coznanus nu 06pabotku hoTon3o0paxeHui
CKaHUPOBAHUU

dopmar Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG, FlashPix (FPX),
daiinackaraupoBanus cxarelii [IFF, PCX, PNG, RTF, TXT

COBMECTHMBI Microsoft® Windows® (98, 2000, Me, XP Home u Professional
€ OneparnroHHbIC Edition),Mac OS X 9.1 unu 10.1 u BeIIIIe

CHCTEMBI

CrannmapTHas USB (coBmectum co crerudukarmsivu USB 2.0).
MOJICOCTMHSIEMOCTh

Buemnane 1 untepdeiic Hi-Speed USB — comectim co crienudukarmsivMu USB
nopTeiBBOAa-BEIBoa 2.0

MuHuMaIbHBI I1K ¢ moprom USB u OC Microsoft® Windows® 98, Me, XP
€CHCTEMHEIC Professional, XP Home Edition, 2000 uiwm Beitiie, mpuog CD-ROM;
TpeboBaHUs Microsoft® Windows®: I1K ¢ mpoueccopom Intel® Pentium® II, Celeron®

WIH APYTUM COBMECTUMBIM TporieccopoM; 225 M6 cBoGoHOTO
MIPOCTPaHCTBA Ha kecTKoM aucke, O3Y 64 M6; monutop SVGA 800 x 600
(16 6ut); mopt USB na I1K; IE 5.01 SP2 unu BeIIE; mporpamMma st
co3JlaHus MyJabTHMea-anb00mMoB HP TpeOyer Hanuuus ycrpoiictsa CD-
Writer u nonoaaurensao 700 MO cB0OOHOTO POCTPAHCTBA HA KECTKOM

JIMCKe
Ceprugukar Ha
Energy Star
Pazmepsr (111 458 X 275 X 615 mm
x I'xB)
Bec 2,2 KT
Bec nakera 2,4 xr
DJIeKTpOMard EC (ceptuduxar coorserctausi CE), Poccus (TOCT)
UTHAs
COBMECTUMOCTh
[ToTpebnsema 17 Bt (makcumym)
SIMOIIHOCTh
Tum 610ka Bremauii 6710k muTaHus
MUTaHUS
TpeboBanwust K 100-240 B miepem. Toka (+/-10%), 50/60 I'ry (+/-3 ')
MUTAHUIO



be3onacHocTh EC (cootBerctBue tpedoBanmsm IEC 60950 3-e nznanue;
cepTUHUKAIII0€30IIaCHOCTH Ha PadOTy € PEIICHUsMH IPYTUX
npousBoauteneit), [lonbma (PCBC) u Poccus (TOCT)

HOpﬂ)IOK BbIINOJTHCHU A paGOTbI:

1. Jlns pabotsl ucnonbs3yercs ckanep HP scanjet 2400 (3800)

2. 3amycTuTe MporpaMMy YCTaHOBKH C TUCKA, KOTOPBIM UJIET B KOMILJIEKTE C CKaHEPOM

3. Br16epute B MEHIO IyHKT «Y CTaHOBKA IIPOTPAMM»

4, B cnenyromem okne Beioepute «IIporpammy 06paboTku nzodpakenuii u potorpaduit
HP» unaxmvure «/lanee»

5. [Tocne sTOoro Ha)xxMuTe Jajiee U B TITaBHOM MEHIO BbIOepuTe NyHKT «HCTpyKLIHS 1O
MOJIKITIOUEHUIO CKaHEepay

6. [Tocne o3HaKOMIIEHUS ¢ MHCTPYKLKMEH HAXXMUTE «3aKphITh» U «BbIxom»

7. [onxmrounTe cKaHep K KoMIboTepy pu oMoy USB kaberns u BKIIOUNUTE CKaHED B
ceThb

8. OnepanroHHas cucTeMa cama HaiiieT HOBO€ yCTPOMCTBO, €CITU 3TOTO HE MPOU30IILIO,
nepesarpy3ure KOMIIBIOTED

9. CkaHepoM MOXHO YIPaBIATh C MOMOIIBIO TPOrpaMMel «JlupekTop 06paboTku

¢dororpaduii u n3odbpaxenuit» (Ilyck-IIporpaMmer), WM HEMTOCPEICTBEHHO U3 MPOTPAMMBI,
HOJIIEP>KUBAIOLIEHPadOTy CO CKaHEPOM.

10. 3amyctute nporpammy «Fine Reader» («CuneiFormy). Ecnu oHa He ycTaHOBIIEHA, TO
yCTaHOBUTEEe
11. Haxwmure kHonKy «CKaHUPOBATh», IPU ATOM 3aIyCTUTCS [IPOrpaMMa CKAaHUPOBAHUS

MaBTOMAaTHUYECKHU OyJIeT BBIMOIHEHO MIPEIBApPUTEIIbHOE CKAHUPOBaHUE IOKyMeHTaB okHe pa3zMepoB Bce
OCTaBbTE KaK €CTh, B MEHIO «DopMaT BbIBOJa» BbIOEpUTE «4epHO-Oesioe 161T», B MEHIO
«JlononmHuTtenbHbIE» BoIOEpHUTE «Paspemenue». B oTkpoiBiieMcs okne BeiOepuTte pasperienue 300.

12. Haxxmute kHONIKY «IIpuHATH». ByeT BBIMOMHATHCS CKaHUPOBAHHUE JOKYMEHTA
HernocpeacTBeHHOB mporpammy «Fine Reader» («CuneiFormy).

13. Haxwmure kHonky «Pacnio3HaTb»

14. Haxxmute kHonky «Ilepenats ctpanutisl B Word»

15. [IpoBeppTe TOKYyMEHT Ha HATMYKME OINOOK

KOHTpOJII)HbIe BOIIPOCHI

1. Kak yctpoen ckanep?

2. Kakwue pazpelenus HCIIoNb3yr0TCs IPU CKAHUPOBAHUU?

3. Uro 3HauuT onTHyeckoe ((pusndeckoe) 1 NporpaMMHOE (MHTEPIOISIUOHHOE)
paspereHus’?

4. Kaxkue tunel ckanepoB Bbl 3HaeTe?

5. Otuero 3aBUCHUT OBICTpOJIeiicTBHE ckaHepa?

®dopma npeacTaBJICHHUS pe3yabTara:
OTuer o npoenanHoi pabore.

Kpurtepumn onenku:

OrneHka «OTJIIMYHO» BBICTABIISIETCSA, €CJIN 33JaHUE BBIIIOJHEHO BEPHO.

O1eHKa «XOpOIIIO» BBICTABIISETCS, €CIIM X0/ BHIIIOJIHEHUS 3a/1aHUS BEpHBIH, HO ObLIa I0MyIIeHa
OJIHAWJIM JIBE OLIMOKH, IPUBELINE K HEMPABUILHOMY PE3YJIbTaTy.

OrneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, ECJIA IPUBEIEHO HETIOIHOE BBIITOJIHEHNE
3a/laHusl.



OHGHKa CHCYOOBJICTBOPHUTECIbHO» BBICTABJIACTCA, €CJIU 3aJaHNE HE BBIIIOJIHCHO.
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