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1 BBEAEHUE

BaxHyio dYacTte TeopeTMUecKOM ©  IpOodecCHOHATBHOM  MPAKTHUYECKOW  MOJTOTOBKH
00yJaroIuxcs COCTaBIAIOT IPAKTUYECKHUE U Ta0OpAaTOPHbIE 3aHSTHUS.

CocrtaB 1 copep)kaHue MPAKTUYECKUX W Ja0OpaTOPHBIX 3aHATUI HANpaBJICHBl HA peaIn3allUio
denepanbHOr0 roCyJapCTBEHHOIO 00pa3oBaTelIbHOIO CTaHAapTa CpelHero MnpodecCHOHaIbHOrO
o0Opa3oBaHMUs.

Benymeli naumpakTMueckod IENbI0  IPAKTUYECKUX  3aHATUH  sABisercd  (opMupoBaHue
npoeCCHOHATBHBIX MPAKTUYECKUX YMEHUI (YMEHUI BBINOJIHATH ONPEICICHHBIC ICHCTBHS, ONEpaluy,
HE0O0XO/AMMBIE B IOCIENYIOIEM B HPOPECCHOHATBHON JEATEIbHOCTH) WIM YYEOHBIX MPaKTHUYECKUX
yMeHUu# (YMEHUH pemarth 3aJauu 0 MaTeMaTHuKe, GU3NKe, XUMHUH, UHPOPMATUKE U Jp.), HEOOXOAUMBIX
B IOC/IeAyIoNeH yaeOHOH AesTEIIHbHOCTH.

Benymieii auaakTHUecKOW IENbI0 J1a0OpPAaTOPHBIX 3aHATUH SBISETCS HKCHEPUMEHTAIBHOE
HOJTBEPXKIEHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUCIMOCTEN ).

B cootBercTBUM ¢ paboueil mporpaMMoil y4eOHON TUCHMIUIMHBI «APXHUTEKTypa anmapaTHBIX
CPEACTB » IPEYCMOTPEHO NMPOBEACHUE IPAKTUYECKUX U J1a00PATOPHBIX 3aHITUH.

B pesynbrare ux BBITOTHEHHUS, O0YYAIONIUICS JOKEH:

ymembw:

- V1. nonydats HHOOPMAIHIO O MapaMeTpax KOMIBIOTEPHOW CHCTEMBI;

- VY2 nonkioyaTh JONOIHUTEIRHOE 000PYA0BaHUE U HACTPaUBATh CBSI3b MEXKIY
3JIEMEHTaMUKOMITBIOTEPHOU CHUCTEMBI;

- VY3 npou3BOAUTh UHCTAJUIALIMIO U HACTPOMKY IPOrpaMMHOr0 00ecreyeH s
KOMIIBIOTEPHBIXCUCTEM;

ConepxaHue TPAKTUUECKUX W J1ADOpaTOPHBIX 3aHATHHA  OPHEHTUPOBAHO HA  IMOATOTOBKY
00yJaroImuxcst K OCBOEHHIO MPO(ECCHOHAIBHOTO MOJLYJISl IPOIPaMMBbl IMOATOTOBKHU CIIELUAIMCTOB CPEIHETO
3B€HA I10 CIEUUAILHOCTH U OBIIAJICHUIO HPOPeCcCUOHANbHOIMU KOMNEMEHYUAMU.:

[1IK 4.1 OcymecTBisTh MHCTAJULLUIO, HACTPOMKY M OOCITY>KMBaHHUE MPOTPAaMMHOTO OOECTICUSHUs
KOMITBFOTEPHBIX CHCTEM.

1K 4.2 OcymiecTBIsATh U3MEPEHUS SKCILTYaTALMOHHBIX XapaKTEPUCTHK ITPOrPAMMHOIO 00ECTICUeHUSI
KOMITBFOTEPHBIX CHCTEM.

A Taxoke GOPMHUPOBAHUIO 0OUAUX KOMNEMEHYUIL:

OK 1. Beibupares criocoObl pemieHus 331a4 npodecCuOHaIbHON JIESTENbHOCTH, TPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 2. Hcrnonb30BaTh COBPEMEHHBIE CPEACTBA MOKMCKA, aHAINW3a W MHTEpIpeTauuy UH(popMauu 1
MH(OPMALIMOHHBIE TEXHOIOTHH TSl BBITIOTHEHUS 3a/1a4 MPO(PECCHOHATBLHON HAalPaBIEeHHOCTH.

OK 4. D¢ dexkTBHO B3aMOJIEHCTBOBATH U PA0OTATh B KOJIEKTHBE U KOMaH/IE.

OK 5. OcyniecTBisTe yCTHYHO M IHCBMEHHYIO KOMMYHMKAILMIO Ha TOCYJAPCTBEHHOM  S3BIKE
Poccuiickoit @enepaniuy ¢ yueToM 0COOEHHOCTEH COLMATBHOTO U KYJIBTYPHOIO KOHTEKCTA.

OK 9. Ilonp3oBarbesi pohecCHOHATIBHON JTOKYMEHTallel Ha TOCyJapCTBEHHOM UM HWHOCTPaHHOM
SI3BIKAX.

BebimonHenne o0y4arommxcsl MpakTHUeCKUX M JIA0OpaTOpHBIX paboT MO y4yeOHOW JMCLUILIMHE
«APpXUTEKTYypa anmapaTHbIX CPEICTBY HAPaBJICHO Ha:

- 000011IeHe, CHCTEMaTH3aIMIO, YITyOIeHne, 3aKperieHle, pa3BUTHE U ACTAIU3ALMIO TOTyYEeHHBIX
TEOPETUYECKUX 3HAHWH MO KOHKPETHBIM TeMaM yueOHOM AVCIUIUINHBL,

- (opMupoBaHHME YMEHHMH MPUMEHATH MOJYYCHHbIE 3HAHUS Ha TNPAKTHUKE, PEATN3alHI0 EIWHCTBA
VHTEJUIEKTYAJIbHON U PAaKTHYECKOU EATENBHOCTH;

- (hopMHpOoBaHME W pa3sBUTHE YMEHMI: HaAONIOAaTh, CPaBHUBATH, COMOCTABIATH, AHAIM3UPOBATH,
JIe71aTh BBIBOJIBI M OOOOILEHNS, CAMOCTOSITEIbHO BECTH MCCIIEI0BAaHMS, TTOJIb30BATHCS PA3IMYHBIMH ITPUEMAMHU
U3MepeHuit, opopMIATh pe3ysIbTaThl B BUJIE TAOIHII, CXeM, rpaduKoB,;

[TpakTiueckre u 1a0OpaTOpHbIE 3aHSATHS MPOBOJSITCA B paMKaxX COOTBETCTBYIOLIEH TEMBI, MOCIIE
OCBOCHHS MJAKTUYECKUX E€IMHUIL, KOTOpbIe OOECHEeUMBAIOT HAIMYME 3HAHWN, HEOOXOOMMBIX Ui ee
BBIIIOJTHEHHSI.



2METOJANYECKHUE YKA3AHUS

Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBI U y3JIbI
IIpakTnyeckoe 3ansaTue Ne 1
Pemenne apudpMeTniecKkux U JOrH4ecKUX 3a1a4

HEJIL: HAaYUYUTHCA pE€IIATh apI/I(bMeTI/ILIeCKI/Ie " JIOTHYCCKHEC 3aJa4u

Boinosinus padory, Bol Oynere:
ymemp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYA0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTAMHU
KOMIIBIOTEPHOM CUCTEMBI;
— TPOU3BOJIUTH MHCTAIALUIO U HACTPOUKY MPOrPaMMHOT0 00eCieueHUsI KOMIBIOTEPHBIX
CUCTEM
Metoanueckue yKka3aHus IJis BEIOJHEHUS] MPAKTUYECKUX padoT

3amanue:
1. BBINOTHUTE IepeBO U3 OJJHOW CHCTEMbBI CUUCIICHHSI B APYTYIO.
2. BrImonHUTE apudMeTnyecKkrue Onepaiy B pa3HbIX CHCTEMaX CUUCICHHS.

HOpﬂ)IOK BbIINOJTHCHU A paﬁoTbI:

3aganmue 1.
BAPUAHT Ne 1
1. [epeBeauTe JaHHOE YHCIIO M3 ACCATHYHON CHCTEMBI cuncienus:a) 860 ->
Xs; d) 461,2510 -> Xs;
b) 78510 > Xy e) 57210 -> Xg;
C) 149,375 -> Xo:
2. [epeBemuTe TaHHOE YHCIIO B ICCATUYHYIO cucTeMy cuncienus:a) 1001010, ->
Xio; d) 414,15 -> Xio;
b) 775,11g > Xy, e) 1010110011, -> Xjo;
c) 111001010, -> Xjg;
3. [MepeBemuTe JaHHOE YKCIIO M3 JBOMYHOW cucTeMbl cuncienus:a) 1000111011, ->
Xs; c) 1110001, > Xg;
b) 1011001001, -> Xyg; d) 110111010, -> Xyg;
BAPUAHT Ne 2
1. [epeBeauTe JaHHOE YHCIIO M3 ASCATHYHON CHCTEMBI cuncienus:a) 2500  ->
Xs; d) 413.562510 -> Xo;
b) 7571 > Xy e) 485, -> Xg;
C) 711,259 -> Xo:
2. [epeBemuTe TaHHOE YHCIIO B ICCATUYHYIO cHcTeMy cuncieHus:a) 1111000, ->
XlO; d) 72128 -> XlO;
b) 1233.5g > Xjo: e) 1010000, -> Xjo:
¢) 10101000, -> Xjo;
3. [lepeBeauTe JaHHOE YKCIIO M3 IBOMYHOM CHCTeMBbI cuncienus:a) 10110111, -> Xg;
¢) 100101000, -> Xg;
b) 1001000011, -> Xig; d) 1000010101, -> Xig;
BAPUAHT Ne 3
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1. [lepeBeauTe JaHHOE YHCIIO M3 ASCATHYHON CHCTEMBI CUMCIIeHus:a) 7599  ->
Xsg; d) 28437510 -> Xo;

b) 2651, > Xig: e) 1721 -> Xag;

C) 79.4375.9 -> Xo:

2. IlepeBeauTe MaHHOE YUCIIO B AECATHUHYIO cucTeMy cunciacnus:a) 1001101, ->
Xio; d) 675.2g -> Xyo;

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

¢) 1111011011, -> Xyg;

3. [lepeBeauTe MaHHOE YKCIIO M3 IBOMYHON crcTeMbl cuncienus:a) 1100110010, ->

Xs; c) 111101101, -> Xg;
b) 1001101101, -> Xyg; d) 101111010, -> Xgyg;
BAPUAHT Ne 4

1. [lepeBeauTe JaHHOE YHUCIIO M3 ACCATHYHON CHCTEMBI cuncienus:a) 216  ->
Xs; d) 597.2519 -> X5;

b) 33610 > Xye; e) 53010 -> Xg;

C) 741.125.¢ -> Xo:

2. [TepeBenuTe TaHHOE YMCIIO B ICCATUYHYIO cucTeMy cuncienus:a) 1100000110, ->
Xio; d) 176.5¢ -> Xio;

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

c) 110001111, -> Xjo;

3. [lepeBeauTe JaHHOE YKCIIO M3 IBOMYHON crcTeMbl cuncienus:a) 110011110, -> Xg;
c) 1111111, ->Xg;

b) 1010101101, -> Xjg; d) 1000101110, -> Xig;

3aganmue 2.

BapuanT 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=

BapuanT 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=

BapuanT 3

1) 1001011001+1100110000=
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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=
Bapuant 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 npeacTaBJIeHNus pe3yabTaTa:
Otuer o mpojenanHoii pabote.

Kpurepum ouenkmu:

OrneHKa «OTJIIMYHOY BBICTABIISIETCS, €CIIN 33JJaHUE BBIITOJIHEHO BEPHO.

OreHKa «XOpOIII0Y» BHICTABIISETCS, €CIIM X0/ BHIIIOJIHEHUS 3aJaHUs BEPHBIH, HO Oblila AOMyIeHa
OJIHAWJIM JIBE OLUIMOKH, MPUBEIIINE K HETPAaBHUIBHOMY PE3yJIbTaTy.

OLieHKa «yAO0BIETBOPUTEIBHOY BBICTABISETCA, €CIIU MPUBEACHO HETIOIHOE BBIITOJIHEHUE
3aJlaHusl.

OLieHKa «HEYOBJIETBOPUTEIBHO» BBICTABJISAETCS, €CIIH 33JaHUE HE BBITIOJIHEHO.



Tema 2.1 Jlornyeckue ocHOBbI IBM, 371eMeHTBI U y3.1b1

JlabopaTopHoe 3ansiTHe Ne 1
MopeaupoBaHue JIOTHYECKHX 3JIEMEHTOB

I_[e.m,: HayLII/ITCSI MOACIINPOBATE CXEMEBI Ha JIOTHYECKUX 3JICMEHTAX.

Boinosinus padory, Bol Oynere:
ymembw:
— TOJKJII0YaTh JIOMOJHUTEIbHOE 000PYA0BaHNE U HACTPAUBATh CBSI3b MEXY dJIEMEHTAMHU
KOMIIBIOTEPHOU CUCTEMBI;
— TNPOU3BOJMUTH UHCTAUIAIHMIO U HACTPOUKY IMPOrPAMMHOT0 00ECTIeYeHHS KOMITBIOTEPHBIX
CUCTEM

MarepunanbHoe obecrieyeHue:
Meroauueckue ykazaHUs IJIsl BBINIOJHEHUS JJAOOPATOPHBIX PadOT, KOMITBIOTEP, IPOTrPaMMHOE
obecnieuenue: Multisim Education.

3ananmne:
Cobpatb cxeMmy Jiorudyeckoro snementa "1U".

Kparkue TeopeTnyecKkue cBeIeHUsI:
OcHOBHbIE KOMaH/IbI MEHIO:

1.  Menwo File:

MIEpBBIE YETHIPE KOMAH Ibl MEHIO TUIIOBBIE U MIOSCHEHUI HE TPEOYIOT.

-Revent to Saved -ctupanue Bcex W3MEHEHHIA, BHECCHHBIX B TEKYILIEM CEaHCEe PeIaKTHPOBAHHUS,
HMBOCCTaHOBJICHHE CXEMbI B IEPBOHAYAILHOM BUJIE.

- Install - ycTaHOBKa JTOMOHUTEIBHBIX TPOTPAMM C JKECTKHUX JTHCKOB.

- Import - uMIopT TeKCTOBBIX (HalIOB OMUCAHUS CXEMBI .

- EXpOI’t - COCTaBJICHME TEKCTOBOI'O ONMMCAHHS CXEMbI U 3aJlaHH HAa MOJCIUPOBAHUC
B opmare

SPICE.

2.  Meno Edit:

- CUT - crupanue (BeIpe3aHHe) BHIICIEHHON YacTH CXEMBI C COXpaHeHHeM B Oydepe
oOMeHa. BpigeneHne OJHOTO KOMIIOHEHTa TMPOU3BOAUTCSA WIETYKOM MBI Ha H300pakeHUHU
KOMITOHEHTA. [l BBINEICHHSI YaCTH CXEMBI WJIHM HECKOJBKUX KOMIIOHCHTOB KYpPCOpP MBIIIU B JICBBII
yroJl BOOOPaKaeMoro MPsIMOYTOJIbHUKA, OXBATHIBAIOIIETO BBIJCIAEMYIO YacTh, HAKATh JIEBYIO KHOTKY
MBI ¥, HE OTIyCKas €¢, MPOTIHYTh Kypcop IO JUaroHaJIW 3TOr0 MPSMOYTOJIbHHKA, KOHTYPHI
KOTOpPOTO TOSIBJISIFOTCSI YK€ B Haudaje ABM)KCHUS MBI, W 3aTE€M OTIYCTHUTh KHOMKY. BbineneHHbIE
KOMITOHCHTHI OKPAIITMBAOTCS B KPACHBIH IIBET.

- COPY - konupoBaHue BBIJICJICHHON YacTH cXeMbI B Oydep oOMeHa.

- PASTE- BcraBka coxmepxkumoro Oydepa oOMeHa Ha pabodee moje
nporpaMMbl. @parmMeHT3aTeM eie Oyaydr OTMEUYCHHBIM MEPETACKUBACTCS C MOMOIIBIO0 MBIIIY B
HY)KHOE MECTO.

- DELETE - ctupanue BbIICICHHON YaCTH CXEMBI.

- SELECT ALL - BrIznenenue Bcel CXEMEL

- Show Clipboard- moka3sats conepxumoe 0ydepa ooMeHa.

- Copy as Bitmap - konupyeT BbIIeJI€HHBINH y4acTOK B Oydep oOMeHa.

3. Menro Circuit u Analysis - ucronb3yercs npu MOATOTOBKE CXEM, a TaKKe Ui 3aaHus
apaMeTpOBMOJIEITUPOBAHUS.

- Rotate- BpanieHue BbIJIEIEHHOTO KOMIIOHEHTA.
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- Subcircuit - npeoOpa3zoBaHue MpeABAPUTEILHO BBIACICHHON YaCTH CXEMBI B
MOJICXEMY.

- Z00m - packpbITuE (pa3BEPTHIBAHUE) BBIACIECHHOW IOJICXEMbl MM KOHTPOJIBHO-
U3MEPUTENBHOr0 Mpulopa, KOMaHJa BBIIOJIHIAETCA TAKKE JABOMHBIM IIEIYKOM MBIIIM O HKOHKE
KOMITOHEHTA WJIH pudopa.

- Activate - 3amyck MOJICITHPOBAHHUSL.

- Pause - npepbIBaHUE MOJEINPOBAHMUS.

- Stop - ocraHOBKAa MOAEIMPOBAHUA. DTH JIBE KOMaH/Ibl TyOJINPYIOTCS HAXKaTHEM
KHOIIKH BBIKJIFOYATEJIs], PACIIOI0XKEHHOTO B IPABOM BEPXHEM YIUIy SKpaHa.

TexHoJ0ruA CO31aHUS CXEM

Jns  co3maHusi cXeM, paccMaTpuBaeMbIX B paMKax JabopaTOpHBIX paboT Mo Kypcy
"ApPXHUTEKTypa anmapaTHbIX CpPEICTB" IOCTATOYHO BOCIIOJIB30BAaThCA HMEIOIUMUCS TUIIOBBIMU
KOMITOHEHTAMHU.

JUis  OTKpBITUS HY)XHOM OMOJIMOTEKM KOMIIOHEHTOB HY)KHO HOJBECTH KypcOp MBbIIH K
COOTBETCTBYIOLIEH HMKOHKE M Ha)XKaThb OJUH pa3 €¢ JIeByI0 KHOMNKY. B BbIIajaroieM MHOKECTBE
BbIOMpaeTCcsl HEOOXOAUMBIA 3HAUOK, M IEPEBUTacTCAd IpU YAEp)KaHUM JIEBOM KIABUILEH MBIIIM Ha
pabouee mozne mporpammbl. st yCTAaHOBKHM TapamMeTpoB HEOOXOAMMO JBOHHBIM Ha)KaTHEM JIEBOU
KHOMNKOW MBIIIM PAaCKpbITh MEHIO HACTPOMKHM MapamMeTpoB KOMIIOHEHTa. BbiOop mnoarBepkaaercs
HakatueM KHonkoil Accept u knasuiei Enter.

ITocne pa3meleHnss KOMIIOHEHTOB IIPOU3BOJUTCS COEAMHEHNE UX BBIBOAOB NTPOBOAHUKaMU. [1pn
3TOM HEOOXOJMMO YYHMTBIBaTh, YTO K BBIBOJY KOMIIOHEHTa MOYKHO NOJKIIOYUTH TOJIBKO OAMH
IIPOBOJHUK.

Jl1s BBINOJIHEHUS TOJKIIIOYEHHS] KypCOp MBILIIM MOJABOAMTCA K BBIBOAY KOMIIOHEHTa U IOCIE
IIOSIBJICHUSI NIPSIMOYTOJIBHOM IUIOLIAJIKM CHHErO 1[BETa, HAXXUMACTCs JIEBas KHOIKA U MOSBIIAIOLIUICS
IIPU 3TOM MPOBOJHMK MPOTATUBAETCS K BBIBOAY JPYroro KOMIIOHEHTA 0 MOSIBJICHUS Ha HEM TaKOW ke
MPSIMOYTOJIBHOM IIJIOLIAJKHU, IIOCIE Yero KHOIKA MBIIMN OTIYCKAeTcs W coequHeHue roToBo. IIpu
HEOOXOJJMMOCTH TMOJKIIOYCHUSI K OSTHM BBIBOJAM JAPYrHX IPOBOJHUKOB B OuOimoreke Passive
BbIOMpAETCs TOUKa (CUMBOJI COEIMHEHUS) U MIEPEHOCUTCS Ha paHee yCTaHOBJIEHHBIH npoBogHUK. [Tocne
YAAYHOM MTOCTaHOBKH TOYKH

K IIPOBOJHUKY IIOJICOEIMHSETCS €ILE ABa IPOBOJHUKA.

Touka coeqMHEHHS] MOKET OBITh MCHOJIb30BaHA HE TOJIBKO JJISl MOJKIIOYEHUS POBOJIHUKOB, HO
U JJIs BBEJICHUS HaAINCEN.

Ecnn Heo0X01MMO epeMecTUTh OTJIENbHBIN CErMEHT NMPOBOJHUKA, K HEMY MOJABOJUTCS Kypcop,
Ha)XXMMAaeTcs JieBas KHOMKA M IIOCJIE TOSABJICHUS B BEPTUKAJIBHOM WM TOPHU30HTAIBHON IUIOCKOCTH
JIBOMHOIO Kypcopa MPpOU3BOJATCS HYKHbIE TIEpEMEIICHHUSL.

[TogkaroueHue K cXeMe KOHTPOJIbHO-U3MEPUTENbHBIX MPUOOPOB MPOM3BOIUTCS aHAIOTUYHO.
[IpyuéM pans Takux nOpubopoB, Kak ocuuuiorpad WIM JIOTHYECKHM aHaIu3aTop, COEAMHEHMUS
11eJ1eco00pa3HO  MPOBOAWUTH  LBETHBIMH  NPOBOJHHKAMM, IOCKOJBKY WX I[BET  OIpeaelseT
COOTBETCTBYIOIIYIO OCLAIUIOTPAMMY.

OcCHOBHBIE KOMIIOHEHTHI

1. Komnonent Bbixoa u3 nporpammsi.

2 Bcenomorarenbhbie komnoHeHTHI - rpynna SOURCES:
- 3a3emuieHHE (METKa), TOYKa HYJEBOTO MOTCHI[HAIA B CXEME.
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- UCTOYHUK (UKCHUPOBAHHOTO HANPSHKEHUS +5 BOJIBT

*

- TeHepaTop OJHOIMOJISIPHBIX MPSIMOYTOJbHBIX UMITYJIHCOB (aMILIUTY/IA,
4acToTa, KOA(OPHUIIMEHT 3aIlOTHEHUS ).

3 OcHOBHBIE TaCCUBHBIE 3JIeMEHTHI - rpynna BASIC:
- TOYKa COCJMHCHHUS MMPOBOIHUKOB, UCITOJIB3YETCS TAKXKE JIUIsl BBEJICHHS HA CXEMY HaJIITUCEH
uiHoM HebOouee 14 cumBomoB (Ipyrux crnoco0oB BBeneHUs Tekcta B EWB He cymiecTByer).

- IepeKiIroyaTesib, ypaBiIsieMbli Ha)kaTHEeM 337aBaeMOM KiaBHILEel KiIaBUaTyphlI (B
KBa/IpaTHBIXCKOOKAX), 10 yMOJIYAHUIO - KJIaBHIla Ipoodera.

ul
<

—d_

- IepeKJrovYaTellb, aBTOMAaTUYECKH CpabaThIBAIOIINI Yepe3 3aJaHHOE BpeMs Ha BKIIIOYEHUE U
BBIKJIIOUEHHE (BpEMsI B CEKYHaX).

4.  Hunuxartopssle npubopsl - rpynna INDICATORS.
O-

- CBETOMH/IUKATOP (CBET CBEUEHUS MOXKET ObITh HACTPOEH KPACHBIM, 3€JICHBIM U CHHUM)
BLO:OPY

= o -l —

- CEeMHCETrMEeHTHBII HHAMKATOp C AeIU(PpPaTOpOM

| N N T N I |
FEELLELEE]

- CEMHCETrMEHTHBIM HHAUKATOP

_®_

- JJaMIla HaKaJIUBaHWA.
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5. Jlormueckue snemenThl - rpynna LOGIC GATES

- jgorumueckui snement "N

- Jgorum4ueckuii >nement "WJIN"

- goruueckuii >nement "HE"
|

-

- jgoruueckuii >nement "UJIN-HE"

- jgoruueckuii dnement "U-HE"

- JIOTHYECKHi dieMeHT uckiroyaroraee "NJIN"

- JIOTHYECKHUH 3JIEMEHT UMILINKAIIHS

4.6. KomOuHMpoBaHHbIE U(PPOBHIE KOMIIOHEHTHI.

- aCMHXpOHHBII RS-Tpurrep

LIAT
mﬁﬁ:m

- YHHBCpcaHBHBIﬁ JK-TpPIlTCp C MPAMBIM TAKTOBBIM BXOAOM U BXOAAMHU NIPECAYCTAHOBKHA

-

AlATA
bo=e ¥ e

- yHuUBepcaibHbIH JK-TpUrrep ¢ ”HBEpCHBIM TAKTOBBIM BXOJIOM U MHBEPCHBIMH BXOJ1aMU
IIpEAYCTaHOBKHU

10 -
—= 1 -

- D-tpurrep 6e3 mpenycTaHOBKH
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Bl
an=nm

D- co BxogamMu npeaycTaHOBKH

MOJIyCyMMaTop

] o

- ITOJTHBIN CyMMarop

7. TIpu6opst, rpynna INSTRUMENTS.- noruyeckuii ananuzatop

3 X
gl —Address
el aicr | 4
—_ g % g? Edit  [0000 [Cycle
Al&2 Current (1170 Burst |
ales Initial  [0000 Step |
- reneparop ciosa - Word Generator @165 Final [03E7 Breakpaint |
Blés |
Bla7? Patterm... |
] -
alén Intemal | Extemal | == [ i@
-
Lot —Frequency
Blal = = Crata
B16E 05 B [Hz B | ready &
ai&F
ai7a@ ascIl ]|
?ﬂlﬁ_ 7| | Binary [o00 100010001500 1 |
CHEHCHEHEICHEN R CHAN M CI CHERICY

Ha pucynke reHeparop cioBa IOKa3aH B pa3BEpHYTOM Buie. ['eHeparop (WiaM KOZOBBIN
reHepaTop) MpeAHa3HaueH Juis reHepauuu 16-Tu pas3psaHbIX JTBOMYHBIX CJIOB, KOTOpbIE HaOMparoTCs
MOJIB30BaTEIeM Ha 3KpaHe, PAacIONOKEHHOM B JIEBOM WacTH JUIeBOW maHend. [[ist Habopa JTBOMYHBIX
KOMOMHAIMI HEOOXOIUMO IIEIKHYTh MBIIIBI0O Ha COOTBETCTBYIOIIEM pa3psiiec W 3aTeM BBECTH C
KJIABUATYPBI YUCIIO B ICCATUIHOM KOJIC.

CdopmupoBaHHBIE CJIOBa BBIJAIOTCS Ha IMECTHAALATH PACIOJIOKEHHBIX B HWKHEW dYacTu
prOOpPa BEIXOAHBIX KIIEMM-UHIHNKATOPOB:

- C MHJMKAIlMeH B TBOMYHOM KOJIE B CTPOKe OKkHa binary;

- B MOIIIAroBoM (step), nukimueckum (cycle) uimm ¢ BEIOpaHHOTO CJIOBa /10 KOHIIA (MIPH
Haxkatuu kHonku BURST) mpu 3amanHOl yacToTe MOChUIOK (YCTAaHOBKA- 33JJaHMEM YacTOThl B OKHAX
FREQUENCY);

- Ipy BHYTPEHHEM WM BHeUIHeM 3amycke ( mpu Haxatun kHonkun EXTERNAL,
CIpaBa BEPXHAAKIEMMA CITY>KHT JJTS TTOIKJIFOUEHUS CUTHAIA CHHXPOHHU3AINH ),

- MIPH 3aIycKe Mo MepeHeMy WK 3alHeMY (DPOHTY CUTHAJIa CHHXPOHU3AINH CITYKUT
KHOITKA

- Ha IpaByYIO HUKHIOIO KJIICMMY BbIAACTCS BBIXOHOM CI/IHXPOHI/ISI/IPYIOH_II/Iﬁ HUMITYJIBC.

| ==
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IHopsinok BbINOJHEHHUS PA0OTHI:
B rpynne Logic Gates, Bbionpaetcs Jorn4yeckmii 3jement "H".
JIByMs IeTUKaMH MBIIIY Ha U300paKEHUH JIOTHYECKOT0 3JIEMEHTA ITEPEX0JUM K HaCTpOHKaM

&

napameTpoB Jiorudeckoro snementa "MN". BeiOupaem KoJarMuecTBO BX0I0B, Hanpumep 4.

MO>HO NPUCBOUTH HAa3BAHUE JIOTHUECKOMY JIEMEHTY.

K Beixony noruyeckoro snementa npucoeaunsem u3 rpynnsl INDICATORS kpachbrit
CBETOAMOI.

Jast monmyuenust sorudeckoro curraia (0 mwim 1) ynoOHO BOCIONIB30BaThCS HCTOYHUKOM

HaIIPsAXKCHUA &

¥ [IEPEKITIO"
3aTeM HaUMpAEM 4 HCTOUHUKA U 4 HEPEKITIoqal s

}

m m T

I I I
Mg MG ﬂr
+ + +

[Ipu 3TOM npucBanBaeM KaKI0My MEPEKIIOYATENIO KIIABUILY IEPEKIIOUEHUST 3aTEM COEITUHIEM
BXOJIbI JTOTHYECKOM cxeMbl "M" ¢ KaKIpIM U3 TIEPEeKITI0YaTENICH.

__.f\_El

[IpoBepka COCTOUT B Mojayue pa3TuIHBIX KOJOBBIX KOMOWHAIIMIHA BXOJ] JIOTHYECKOW CXEMBI.

*—0

m m m

\ S \
I'\|Q_\‘\V I'\|Q_N\V ,ﬁL_N\V
+ + +
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3
~3

3
~3

MG MG M MG
+ + + +

Ha Boixone noruueckoit cxemsl """ nosisiercs iorudeckasi 1| (roput CBETOAMO) TOJIBKO MPHU
nogadesornueckux 1 (moreHmuan 5 BoJbT) Ha BCE YETHIPE BXO/1a JIOTHYECKOM cxembl "M".

KonTposbHbIe BONPOCHI

1.  Kaxkwue nornueckue 31eMeHTH UMEIOTCS B OnbnuoTeke EWB?Kakue mapameTpsl SBISIOTCS
HacTpauBaeMbIMU B T€HEPATOPE MPSIMOYTOJIBHBIX UMITYJIHCOB.

2.  Kak npousBoautcsi coequHeHre 0oJiee IByX BXOJIOB HIIM BBIXOJI0B MEXY CO00i?

3. C nmoMOMIbIO KaKUX 3JIEMEHTOB MOKHO CMOJICIIMPOBATH MOAAUyJIOTUYECKON 1 1
jorudeckoro 07

®opma npeacTaBIeHus pe3yJbTaTa:

1.  IlpaBuna 3amycka U HaCTPOMKHU MPOrpaMMHOI0 MoJieiupytoiero komiuiekca EWB.

2.  llepeueHb OCHOBHBIX 371eMeHTOB M3 OnbInoTekn EWB, HeoOXxoaumbIii 115
MOJIETUPOBAHUSATIOTHYECKUX CXeM U IU(POBBIX ycTpoiicTB DBM.

3. Ilpumepsl, BBIOJHEHHBIE 110 3a/1aHUIO Npenoaasarens. IlocieqoBaTenbHOCT COCTaBIEHUS
MOJEIIUPYEMOU CXEMBI.

Kpurepun ouenku:

OneHka «OTJIIMYHOY BBICTABJISIETCS, €CIIM 3a/IaHNE BBIIIOJIHEHO BEPHO.

OreHka «XopoII0» BBICTABIISETCS, €CIIN X0/ BBIIIOJIHEHUS 3aJaHUs BEPHBIH, HO OblIa AOMyIeHa
OJTHaMJIU JIB€ OUIMOKH, IPUBEIIINE K HEMPAaBUIBHOMY Pe3yibTary.

OrneHka «y0BJIETBOPUTENBHO» BBICTABIISIETCS, €CJIM IPUBEIEHO HETIOIHOE BBIITOJIHEHNE
3aJlaHusl.

OrneHka «HEeyA0BIETBOPUTEIBHOY» BBICTABIISETCS, €CIIN 3aJJaHUE HE BBIIOJHEHO.
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Tema 2.1 Jlornyeckue ocHOBbI IBM, 371eMeHTBI U y3.1b1
JlaGopaTopHoe 3ansTHe Ne 2
MopenupoBaHue TPUITEPOB

Hesn: O3HaKOMIIEHHE C BO3MOYKHOCTSIMH MOJICIIMPOBAHUS paOOTHI CXEM TPHUITEPOB.
HccnenoBanue paboOThI CXeM TPUITEPOB Pa3IMUHBIX THUIIOB, HCCIIEIOBAHIE BPEMEHHBIX JHarpaMM
paboThI TPUTTEPOB.

Boinosinus padory, Bel 6yaere:
ymemp:
— MOAKJII0YATh JOTOJHUTEIHHOE 000PYI0BAHUE U HACTPAUBATh CBSI3b MEXKY 3JIEMEHTAMU
KOMIIBIOTEPHOM CUCTEMBI;
— TIPOU3BOJUTH MHCTAUIALMIO U HACTPOMKY MPOrPaMMHOT0 00eCieueHUsI KOMIIBIOTEPHBIX
CUCTEM

MarepuajbHoe o6ecnedeHne:
MetouuecKre yKa3aHus Ul BBIIOJHEHHS JTa00paTOPHBIX paboT, KOMIIBIOTED, TPOTPAMMHOE
ob6ecrieuenue: Multisim Education.

3amanmne:
1. HccnenoBaTh aCHHXPOHHBIC M CHHXPOHHBIX R-S Tpurrepsr.
2. Uccnenosats paboty D-Tpurrepa.

Kpatkue TeopeTnyeckue cBeieHUs:

OcHOBHBIC IOHATHS

QOyHKIMOHANBHBIE y3JIbI M ycTpoiicTBa OBM CHHTE3MpYHOTCS Ha OCHOBE JBYX THIIOB
norudeckux cxem: komOumHanmoHHbIX cxeM: (KC), u snementoB nmamsatu (OII), B KOTOpBIX XpaHATCA
PE3yJIBTAThl ATUX ONEpalMi AJI MCIONb30BaHMs B MOCIeAyoIMX onepanusax. B kadectse OII B y3max
n ycrpoictBax DBM HauOosblliee pacpocTpaHeHUEe MOMYYMIA TPUTTEPHBIE YCTPOMCTBA MM, KaK MX
Yale Ha3bIBalOT - TPUITEPHI.

Tpurreps! kak 1poBbIe ABTOMATHI.

Tpurrep npenacraBiasieT co00i ycTpoHCTBa ¢ IByMsI YCTOWYMBBIMHM COCTOSIHUSIMH, COJEpIKalliee
AJIEMEHT MaMITH (COOCTBEHHO TPUITEP) M CXEMY YIPABJIEHUS, BBIINOJHEHHYIO, KakK IpaBWio, C
nomoipio KC. Cxema ynpasieHus npeoOpasyeT mHocTynaromyr Ha ee Bxoiasl X1, X2 . . . Xn
nH(poOpMallMi0 B KOMOMHAILIMIO CUTHAJIOB, AEMCTBYIOUIMX HEMOCPEICTBEHHO Ha BXOJAbl COOCTBEHHO
tpurrepa. Ilpu »>ToM uHpOpMalMOHHbIE BXOAbI TpUITEpa OTOXKAECTBISIIOTCA C  BXOJHBIMHU
MEPEMEHHBIMH U UMEIOT ClIeAyIolne 0003HaYeHHUS:

S (ot anrnuiickoro Set - ycTaHOBKa) - BXOA /Ul aCHHXPOHHOIN YCTaHOBKHM TPUITEPA BCOCTOSHUE
1 (S - Bxon);

R (ot anrn. Reset - copoc) - BXoJ U1k aCHHXPOHHO# yctaHOBKH Tpurrepa B coctosiHue 0 (R -
BXON);

D (ot anrn. Delay - 3agepxka) - WHGOPMAIMOHHBIA BXOJ Ul YCTAaHOBKH
tpurrepa Bcoctostaue 1 wiau 0 (D - Bxox);

T (ot anrn. Toggle - KyBbIpKaThes) - cueTHbIN BXoJ (T - BX0OM);

J - BXOA JUIsl CHHXPOHHOM 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 cuaxpoHuzanuu (C - BXox).

AcuHXpoHHBIE BXOIbI R u S MOryr ObITh NpSMBIMH U HHBEPCHBIMH. VIHBEpCHBIE BXOJIBI
0003HAYalOTCsl 3HAKOM HMHBEPCHU. J[JIs1 MHBEPCHBIX BXOJOB HMH(OPMAILMOHHBIM CHUIHAJIOM SBIISIETCS
ypoBeHb Jioruueckoro 0" (HU3Kuil ypoBeHb) Ha YpOBEHb Jorudeckoi "1" (BBICOKMI ypOBEHB) TPUTTEP
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HepearupyeT. [nsg  nmpsameix BXOJZIOB HA000pOT WH(OPMALIMOHHBIM  CUTHAJIOM
SBISICTCSI  YPOBEHBJIOTHYECKOTO "'1".
Beixon xe Tpurrepa NpPUHATO OTOXKAECTBIIATH C €r0 BHYTPEHHUM COCTOSHHEM U
o6o3nauarscuMBosioM Q. TlogaBmnsioniee YUCIO CXeM TPUITEPOB UMEET JIBa BBIXOAA: IpsAMoit Q u

uHBepCcHbIN Q. B

YCTaHOBMBIIEMCS cOCTOsIHUU Beerna, ecit Q =1, To Q=0 u, eciiu Q =0, To Q = 1. IIpu 3TOM
CUMTAIOT, YTO TPUITEP HAXOAWTCS B cocTostHum 1", ecnu Ha mpsMoMm Beixoge Q mmeercs
BBICOKUH ypoBeHbHampsokeHus (Q = 1,

Q

= 0), u B cocrosuuu "0", eciii Ha NPSIMOM BBIXOJE€ MMECTCS HHU3KH ypOBEHBb

Hanpsokenus (Q =0, Q =1).

O0o03HaYeHNE TPUITEPOB HA (DYHKIIMOHAIBHBIX CXEMAaX.

[Tpumeps! yCIIOBHOTO 0003HAYEHHUS TPUTTEPOB Ha (DYHKIIMOHAIBHBIX CXEMax B COOTBETCTBUU C
I'OCT 2.743-91 (ECK]]) mnoka3anbl Ha pucyHke. Ecium Tpurrep coaepXuT BXOJHYIO JIOTHKY,
YIPaBISIOUIYI0 MPOLIECCOM 3aHECeHUs B Hero HWHGOpMalKMd, TO B MPSIMOYTOJIBHHUKE, YCIOBHO
M300paXkaronieM TPUTTEP, OTACISACTCS YSPTOW JieBee JOMOJHHUTEIBHOE IM0JIe, & B HEM ITOKa3bIBACTCS
Bxon "C" CHHXpPOHM3HPYIOIIETO CHUTHajJa U  OTMEYAaroTcs  (PYHKIHMOHAJIbHBIE Ha3HAYCHUS
MH()OPMAIIMOHHBIX BXOMHBIX curHaioB X1, X2 . . . Xn. B OCHOBHOM ToJie¢ MPSMOYTOJIbHUKA
BBICTaBJIsIeTCA CUMBOJI T 110003HaueHus TpUurrepa. JlomosHUTEIbHOE 1T0JIE MOXKET OBITh pa3/ielieHO Ha
JIBE 4YacTHU: ACHHXPOHHYIO M CHHXpOHHYI. B mepBoil mpocrasisitorcs cumBoiibl S U R BXxomoB
ACUHXPOHHON ycTaHOBKM TpurrepoB B 1 u 0, Bo BTOopoi Ha Mecrax X1, X2 . . . Xn - CUMBOJBI,
OTHOCSIINE JAaHHBIA TPUTTEP K TOMY UM HHOMY (YHKIIHOHATBHOMY THITY.

Iy 7 q
X
[
— X q
R

Knaccudukaius Tpurrepos.

B Hacrosmiee BpeMsi B MHTETpaibHOW MHKPOCXEMOTEXHHKE HamOoJiee pacipoCTpaHEHHBIMHU
SIBJISIIOTCSL TPUITEPBI U JIOTHYECKUE 3JIEMEHTHI MOTEHIIMAIBHOIO THIA. B OCHOBY KilacCU(pUKAIMM ITHX
TPHUTTEPOB TOJIOKEHBI JIBA OCHOBHBIX TPU3HAKA!

1) DYHKIIMOHANBHBIA - 3TOT MPU3HAK ONpEAeseT Ha3HAUeHUE TpUITepa U B psjie
CITydaeB SIBJISIETCSl PEIIAIONINM IIPH BBIOOpE THIIA TPUTTEpPA JJISl MPOCKTHPYEMOTO BBIYUCIUTEIHLHOTO
ycTpoiicTBa win y3ia. 1o ykazaHHOMy npu3Haky pasziauyaioT Tpurrepsl R-S, D-, T-, J-Ku np. Tunos.

2) Croco6 3anmucu WHGOPMAIMK B TPUITEP - ATOT MPHU3HAK XapaKTEPH3YeT CIocod
3anmMcUH(GOPMAIIMK W BPEMEHHYIO IHarpamMmy padoT TpHurrepa, T.€. ONpeesseT X0 Mpolecca 3amiucH
uHpopmanuu B Tpurrep. [1o 3ToMy npusHaKy TpUrTEphI MOAPA3AEAIOTCS Ha IBE TPYIIIBL:

a) aCHHXPOHHBIE;0) CHHXPOHHBIE;

3anuce MHGOpPMAMKM B ACHHXPOHHBIM TPUITEP OCYLIECTBISETCS B IMPOU3BOJIBHBIA MOMEHT
BpPEMEHH HETTOCPEICTBEHHO C MOCTYITICHHEM HH()OPMAIMOHHOTO CUTHAIA Ha BXOJ[ TPUTTEpA.

CHHXpOHHBIE TPUITEPHl NMOMUMO HH()OPMALMOHHBIX BXOJOB COJAEPKAT OJUH HJIM HECKOJBKO
CHHXpOHM3UpymuX BxomoB (Bxogq C nHa puc. 2.1). 3amwch wuHbOpMaNUd B TaKHE TPHUITEPHI
OCYILECTBISIETCSL TOJIBKO IIpU IoAauye cUHXpoHusupyromero ummyinsca (CH). B cBorwo ouepens,
CUHXPOHHBIE TPUITEPHI MOJPA3ALIAIOTCS HAa TPUITEPHI, padoTtaromue mo ypoBHo CU (6e3 3amepixku)
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Y Ha TPUITEpPHl C BHYTPEHHEH 3aJepKoil. B mepBbIX cpabaThiBaHUE MPOUCXOIUT OJHOBPEMEHHO C
nocrymienueMm CH, a Bo BTOpbIX - ocie okoHyanus necteus CU.

Tpurrepst R-S - Tumna

AcuaxpoHHbsiM TpurrepoMm R-S tuma (R-S - Tpurrepom) Ha3zbiBaeTCs JOTHYECKOE YCTPOHCTBO C
JBYMSI yCTOWYMBBIMU COCTOSTHUSIMH, MMEIOIIee ABa MHPOPMALMOHHBIX BXxojna R u S, takue uto, npu S

1 u R = 0 tpurrep npunumaer cocrossaue 1 (Q = 1), anmpu R =1 u S = 0 Tpurrep npuHuMaeT
cocrossane 0 (Q = 0). 3akon dyHKIMOHUpOBaHUSA R - S - Tpurrepa ¢ nmpsMbIMU BX0JlaMH OTOOpakeH B
ta0JuIIe Iepexo0B (Tadmauia 1).

Tabmuna 1
R S Q
0 0 He
MeHsIeTCsl
0 1 1
1 0 0
1 1 3anpenieH
0

Kak cnenyer u3 tabn.l cocrosaue R - S -Tpurrepa He M3MeHsETCs, €cM Ha OOOHMX BXOJax
CXEMBI JCUCTBYIOT CHTHAJIBI C YPOBHEM JIOTUYECKOTO HYJs. B ciydae 0THOBpPEMEHHOTO MOCTYIICHUS Ha
BXxoabl R u'S nmorumdeckux 1, Tpurrep npuHUMaeT HeompezeneHHoe cocTosiHue. [loaTomy normueckue
YCTPOWCTBA HA OCHOBE TPUTTEPOB JOJIKHBI CTPOUTHCS C YUETOM HUCKIIIOYEHHUS KOMOMHAIMI cuTHaIOB R
=S=1.

O6o03HaueHue Tpurrepa NoKa3aHo Ha pUCYHKE.

'..—-l

=
"y

B

CunaxpoHHsI R-S -Tpurrep ¢ opsgMbIMH BXOJAMHU.

B OoTJIIN4Ynunu OT aCHHXpOHHOFO 3TOT TpI/IFFep Ha KaxIaoM I/IH(i)OpMaHI/IOHHOM BBOJAEC UMECT
JIOTIOJTHUTEJIbHBIC CXEMbI COBIQJICHUS, TEPBBIC BXOJIbI KOTOPHIX OOBEIMHEHBI M HA HUX IOJAIOTCS
CI/IHXPOHHSHPYIOHH/IG CUTHAJIbI. BTOpBIe BXOIbI CXEM CpaBHeHI/IH ABIIAKOTCA I/IH(i)OpMaHI/IOHHI)IMI/I. TaKI/IM
o0pa3oM, HaJMYUWe CXEM COBIAQJCHHUS OINpENeIsieT TO OOCTOSTEIbCTBO, YTO TpHUITEp OyneT
cpabaThIBaTHOT CUTHANOB R 1 S TONMBKO MpU HAIMYMKM CUHXPOHU3HUPYIOLIEr0 UMITYJIbCA.

Ha pucyHke mpencraBieHo 0003HaUCHHE CHHXPOHHOTO R-S - Tpurrepa ¢ mpsiMbIMH BXOIaMHU.
3aKkoH (H)YHKIIMOHMPOBAHUS CHHXPOHHOTO R-S - Tpurrepa ¢ mpsiMbIMi BXOZaMH TIPEJCTABIICH B TaOIHIE
nepexooB (Tabuuna 2).

Tabmuua 2.

S R Q
0 0 0 He MEHSeTCH
0 0 1 He MEHSeTCH
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0 1 0 He MeHsIeTCsl
0 1 1 He MeHsieTCsl
1 0 0 He MeHsieTCsl
1 0 1 0
1 1 0 1
1 1 1 3anpenieHo

KomOunammst R=S=C=1 sBmsieTcs 3ampemieHHOM W JOJDKHA OBITh HCKIIOYCHA IIPH

(YHKITMOHHPOBAHHUH CXEM C UCIIOJB30BaHUEM CHHXPOHHBIX R-S - Tpurrepos.
Tpurrepsl D-tuna (D-Tpurrepsl).

Tpurrepom D-tuna (D-TpurrepoM) Ha3bIBaeTCsl JIOTMUYECKOE YCTPOMCTBO € IBYMSI YCTOMYMBBIMU
COCTOSIHMSIMH U OJJTHUM HH(POPMAIMOHHBIM BXozoM D. B Tpurrepax D-Tuna 3HadueHHe mepeMeHHOU B
MoMeHT BpeMeHH t " coBHazaeT co 3HaYeHHEM BXOIHOMN MepeMEHHOI B MOMEHT BpeMeHH t "1 B cBs3m
CYeM, TAKOI TPUTTEP YacTO B JIMTEPATYpE HA3bIBAIOT TPUTTEPOM 3aICPIKKHU.

Cremyer OTMETHTh, YTO aCHHXPOHHBIN Tpurrep D-Tumna He Hallesl MpakTHYeCKOro MPUMEHEHHUS.
W3 »TOro ypaBHEHMS BHJHO, YTO MPH HaJIMYMU CHUHXpoHuU3upytomero curHana (C=1) Ttpurrep,
MEPEXOIUT B COCTOSIHHE

ntl1
Q . Dn, a mpu oTcyrcTBUM Taktupyromero curtana (C=0) Tpurrepcoxpatser
NPEAbIAYIIEE COCTOSIHUE.
Ha PUCYHKE TMPEACTABIICHO 0003HaueHue CUHXPOHHOT'O TpHUITEpa D-tuna 0Oe3 3aJICPIKKH
VIIPABIISIEMOTO YPOBHEM CHHXPOHHU3UPYIOMIETO UMITYJIbca. Bxox D sBisieTcss ”HGOPMAIMOHHBIM, a BXOJT
C - CUHXPOHU3UPYIOLUM.

k3

=

Tabnuira nepexoos.

C D Qt+1 IIpumeu.
0 * Qt XpaHeH.
1 0 0 Yeran. 0
1 1 1 Ycran. 1
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IIpumep

=i

2Ucnosib3yemMble 3JIeMEHThI POrPaMMBbI

T

oy
I

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

ob—

—d

o
)

2)  Ilepexmrouarens (Basic->Switch). TlepexitoueHre MPOU3BOAUTCS HAXKATHEM Ha KIIABHIIY,
yKa3aHHYIOB CKOOKaX HaJl 3THM JJIEMEHTOM.

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

— il

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

1D
== 1 b

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

O_

6) Ceerounmukarop (Indicators->red Prob). I1pu momave Ha 3TOT AJIEMEHT JIOTHYECKOM

+

]
CANMHUIBICBETOAUO/ 3aropacTtCda KpaCHbIM IIBETOM.
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7) Hctounuk npsimoyroibHbIX curHaioB (Sources->Clock). Beimonaser GyHKIHO
CHHXPOHHU3ATOPa,KOTOPbI 00eCcreunBacT 0JHOBPEMEHHOCTh [TOJa4l CUTHAIOB Ha BXOJIbI TPUTTEPOB.

IHopsiiok BbINOJHEHUS Pa0OThI:
HccaenoBanue aCHHXPOHHBIX U CHHXPOHHBIX R-S Tpurrepos.
1. [Ipocreiimme cxemMpl aCHHXPOHHBIX R-S TPUTTEPOB COCTABUTH C UCTIOIB30BAHUEM
nornyeckuxsiaemenTos "U-HE", "UJIN-HE".

S

G

\
/

i
+

Puc. AcHHXpOHHBIN TPUTTEP Ha JIOrM4YecKux 3ieMenTax U-HE

Puc. Acunxponnsiit R-S tpurrep Ha normueckux snementax "MJIM-HE"

R
Q

B

T)C

Jnis momaum Ha BXOHBI Tpurrepa 3HaueHWi jormyeckoro "0" m "1" BocmompzoBaThcs  5-
BOJIbTOBBIM MCTOYHUKOM M IEpeKirodarenaeM. s KOHTpOJs 3HAUYEHUH Ha MPSIMOM BBIXOJE TPUITEPA
BOCIIOJIb30BaThCSl CBETOMHIUKATOPOM.

[TpoxoHTpOIMpOBaTE pabOTy TpHUrrepa mno tabdauue coctosHuil. Hailtu 1 00BbsCHUTE OTIINYMS B
yIpaBlIe€HUU aCUHXPOHHOTO Tpurrepa Ha anemenrtax "MJIN-HE".

CocTaBUTh TaOJIUIBI COCTOSHUI pabOTHI TPUTTEPOB.

s noctpoeHust cuHXpoHHOro R-S Tpurrepa HeoOxoaumo 100aBUTH Jiornyeckue cxemsl "U-
HE" nns ananusza cuHXpocurHajia U A00aBUTh UCTOYHUK CHHXPOCHTHaNa. B kadecTBe CHHXpOCHUIHAIa
MOXHO B3Thb 5-BOJIbTOBBII HCTOYHMK U NIEPEKITHOYATEID.

v



Puc. Cunxponnsiii R-S Tpurrep Ha noruueckux annementax "M-HE"IIpumep noctpoenus
MOJICIIA CXeMbI CHHXpOHHOTO R-S Tpurrepa.
CocTtaBuTh TaOJIUIy COCTOSTHUM cHHXpOHHOTO R-S Tpurrepa.

3

HccaenoBanne pa6orsl D-Tpurrepa
Co0pats cxeMy, MoJIeTUpYyIONTy0 padoty D-Tpurrepa u3 6ubimoTeunoro Hadopa.

4 Dagital =]

—= L1 =2

U 1 H=/'50%

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

KoHnTpoJibHbIE BOIPOCHI

1. K kaxomy kiaccy yCTpONCTB OTHOCSITCS TPUITEPHI: K KOMOMHAIIMOHHBIM CXEMaM UJTU
1M(pPOBBIMABTOMATaM U B UYEM OCHOBHOE OTIINYHE?

2. 1o kakuM npu3HaKaMm KJIACCUPUIUPYIOTCS TPUTTEPHBIE YCTPOHCTBA?

3. KakoBbI OTIMYNS CHHXPOHHBIX TPUITEPOB OT ACUHXPOHHBIX TPUITEPOB?

®opma npeacTaBeHUs pe3yabTaTa:
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1. CxeMmbl, MOJICIUPYIOIINE PA0OTy TPUITEPOB MO BCEM ITYHKTAaM 3aaHHs.
2. Tabnuibl Iepexoa0B ISl KaXKI0W MOJSITHUPYEMOU CXeMBbI TPHUTTEPA.

Kpurepum ouenkmu:

OLIGHKa COTJIMYHO» BBICTABJIACTCA, CCIIM 3aIaHUC BBIITOJITHCHO BCPHO.

OreHKa «XOpOI1I0Y» BBICTABIIAETCS, €CIIM XOJ] BHIIIOJIHEHUS 3aJJaHus BEPHBIH, HO ObliIa J0MyIIeHa
OJTHAMJIU JIBE€ OUIMOKH, IPUBEIINE K HEMPABUIBHOMY Pe3yJIbTary.

OrneHka «yZ0BIETBOPUTEIHHO» BBICTABIISIETCS, €CJIU TPUBEICHO HETIOIHOE BBIIOJIHEHUE
Sal[aHI/ISI.OLIGHKa CHCYHOOBJICTBOPUTCIILHO» BBICTABJISICTCS, CCJIN 3a1aHUC HC BBIIIOJIHCHO.
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Tema 2.1 Jlornyeckue ocHOBbI IBM, 371eMeHTBI U y3.1b1

JlaGopaTopHoe 3ansTue Ne 3
MoaeaupoBaHue perucTpoB

HCJILI O3HaKkOMJICHHE C BO3MOXKHOCTSIMH MOJICIINPOBAHUS pa6OTI>I CXEM PETrUCTPOB.
HccnegoBanue cxeMm PErucTpoB pas3jinvdHoro Ha3Ha4YCHMHA, HUCCICIOBAHUC HpCO6pa30BaHI/I$I
mapalyiICJIbHOI'O U MOCJIC€A0BATCIbHOI'O KOJA.

Boinosinus padory, Bol Oynere:
ymembw:
— TOJKIII0YaTh IOMOJHUTEIFHOE 000PYA0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTaAMU
KOMIIBIOTEPHOU CUCTEMBI;
— TMPOU3BOJMTH UHCTAUISAIMIO U HACTPOHKY IMTPOrPAMMHOI0 00€CIIEUeHHUST KOMITBIOTEPHBIX
CUCTEM

MartepuajibHoe o6ecneyeHme:
MeToanyeckre yKa3aHus ISl BBIOJHEHHS J1abOpaTOPHBIX paboT, KOMITBIOTED, MPOrPaMMHOE
obecmeuenue: Multisim Education.

3ananue:
1. CocTaBUTh CXEMY PETUCTpa MapauIeIbHOTO 3aHECEHUS IBOMYHOTO KOJIA
2. CocTaBUTh CXEMY CIIBUTAIOIIETO PETUCTPA

KpaTtkue TeopeTnueckue cBegeHus:
OcHOBHBIC IOHATHSA

Peructp - 3170 351€KTpOHHOE YCTPOMCTBO IS 3alIOMUHAHUS (XpaHEHHUsI) CJIOBA, a TaKXkKe JUIs
BBITTOJIHEHUS HaJl CJIOBAaMH HEKOTOPBIX JJOTMYECKUX OTEpanii.

PerucTpsbl BBINONHAIOT CIIEAYIOIINE OCHOBHBIE ONEpallUU:

- YCTaHOBKA PETHCTPa B HYJIEBOE COCTOSIHHUE (COpOC);

- pUEM CJI0BA U3 JIPYTOT0 PErucTpa;

- nepeaya cioBa B IPYroi perucTp;

- C/IBUT BIIPABO U BJIEBO Ha TpeOyeMoe YHCIIO pa3psioB;

- npeoOpa3oBaHuE MOCIEA0BATEIHLHOTO KO/Ia B MAPaJUICIBHBIN U apaJlIeIbHOTO B
Mocye10BaTeNbHbII.

Peructpsbl, Kak mpaBuiio, CTpoarcss Ha D-Tpurrepax, T.K. 3TH TPUTTEPHI MTO3BOJISIOT TPOU3BOIUTH
3anuchk MHpopMauu oxHO(A3HBIM KOJOM 0€3 mpeaBapuTenbHoro "obHyneHus" no Bxoxy D (cm. m1ab.
pab.2).

[Tpuém wuHOpPMAIUM B PEruCTp M BbAAYAa MOXKET OCYLIECTBISATHCS MapajuledbHO U
MocJIeIoBaTeNbHO. B mmepBoM ciydae CIIOBO MpeACTaBISICTCS B BUJIE MapajuleIbHOTro Kofa. [Ipu 3amucu
U MIpU CUUTBIBAHUM BCE Pa3psabl KOJa CJIOBa MEPeNatoTcsl OJHOBPEMEHHO, KaKIbIH pa3ps] Mo CBOEH
KomoBoi muHe. [Ipu mocienoBaTenpHON Mepeaade Koia ClioBa, BCe pa3psabl KOJa CIIoBa MepenaroTes
MOCJIeI0BaTeIbHO BO BPEMEHU OJMH 3a JPYTUM M CTPOrO B ONpEAETCHHBIE JUCKPETHbIE MOMEHTHI
BpPEMEHH, COBMAIAIONINE C YIPABISIONINMHU CHUTHAJIAMH.

Paznuuarot, caBHUraromuye perucTpbl, B KOTOPbIX BO3MOXKEH CIBUI XPAHUMOTO KOJIa U PETUCTPHI
0e3 ciBuTa ¢ IpueMoM HH(GOPMAIINH ITapajuIeTbHBIM KOIOM. PaccMoTpuM mpuHIHIT paboThl PETUCTPOB
Pa3IMYHOrO Ha 3HAYEHUSI.

Peructp ¢ npuémom nHbopMaIuy napamieaIbHbIM KOJIOM.
OTH perucTpsl NpeJHa3HAuYCHbI U TPUEMa, XpaHeHUS U BbIaYu WH(OpMAaLUK KOJia OJHOTO h-
paspsagHOro ClioBa, T.e. MPUEM M BbIaya WHGOPMALMU OCYLIECTBISETCS B MapaIeIbHOM KOJE,
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paccMaTpuBaeMblii N-pa3psAHbIA, PErHCTP MOKHO NPEACTaBUTh KaK COBOKYIMHOCTh OIHOPA3PSIAHBIX
PETUCTPOB, UMEMOMUX oOIIMe muHBl ynpasicHus. Ha puc. 1.1 mpencraBien ¢parmeHT cxembl (3
paspsanga) peructpa C mpueMoM HH(pOpMaIUM HapaienbHbIM 0onHO(A3HBIM KoxoM. Cxema JaHHOTroO,
peructpa UMeeT BBIXOJHYIO JIOTMKY Ha »JJeMeHTax 1-03, KOTOpas MO3BOJISIET CUUTHIBATH
MHPOPMALIMIO U3 PETUCTpa Kak B MPsIMOM, TaKk M OOpaTHOM KOA€ B 3aBUCHMOCTH OT 3HAYCHUM
paszpematoiero curnana Py u P

P
2 vt y2 y3
&l 1 & 1 & 1
& & &
NI I FC R 3, cH
3 | |
D(TiaQ D|T.Q D|T:Q }——
— o—o p—
L — — —
—x1 & —x2— & —x3 &
34 35 36

Peructp (puc.) Boimonnen Ha D-tpurrepax (Ti-T3). 3anuch uHbopManuu OCyIIECTBISIETCS 1O
Bxoxaam D.

Bxoanoe cnoBo X=x1XpX3 mocTynaeT Ha BXoJibl D uepe3 KOHbIOHKTOPBI D4-D¢ ¥ 1ipu P1 =[TU]=1
3aIHUCHIBACTCS B PETHCTP.

CuuThIBaHHE BBIXOJHOTO CIIOBA Y=Y1Y72Yy3 MPOU3BOAUTCS YePe3 JOTHUECKHUE dTIEMEHTHI D1-D3 - €
npsaMbIX BeIX00B Q1 Q2 Qs mimm ¢ mHBEepCHBIX BBIXOJMOB !Q1, 1Q2, 1Qs. Ilpu Py=1, P3=0, Y=X T.c.
CUMUTHIBAaHUE MPOUCXOIUT B mpsiMoM Koxe, a mipu P,=0, Ps=1 Y=!X, T.e. cunThiBaHWE MPOUCXOAUT B
0o0paTHOM KOJI€.

CaBuraroIme perucTpsol.

B perucrpax 3TOro THma ocymecTBIIE€TCsS CIBHUI CJIOBA BJIEBO WMJIM BIIPABO HA 3aJaHHOE YHCIIO
paspsA0B. 3a OMH TAaKT MPOMCXOAUT CIABUT HA OAMH paspsi. IIpuMeHsroTCa 3TH perucTpsl B OCHOBHOM
Ui npeoOpa3oBaHMsl MapalieIbHOIO KoJa B IOCHEAOBAaTENbHBIH M HAoOOpOT, a TaKke B
apu(pMeTHYECKUX YCTPONHCTBAX MPU BBIMOJIHEHUH ONepalui Hajl celuaabHbIMU KogamMu. CaBuraromnye
perucTpsl BeIMOIHAOTCS Ha D-Tpurrepax.

Ha puc. 1.2 npeacraBieHa cxema CABHUTAlOMIETO PEruCTPa, BBIIOJIHSIIOMIEIO ONEPAIHIo
peoOpa3oBaHus MOCIEI0BATENILHOTO KOJla B mapauienbHbld. Yncno X=X1XpX3 B MOCIEI0BATEILHOM
Kojie nocrynaer Ha BxoJ D-tpurrepa Ti crapmuMm paspsaom Bnepen. Ilpu nocrymnenun 1-ro TU x3
3anuceiBaeTcs B T1. [To Bropomy TU x3 nepenmceiBaercs B To, a B T1 3anuceiBaeTcs Xz U T.1I.

X=X{X,X3 v 2 J /3
——p|Ta D|T2Q D|T:Q |—

™
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Takum o0pa3om, mociie TPEX TAKTUPYIOUIMX HUMITYJIbCOB BCE YHCIO OKaXKETCS 3aIUCAaHHBIM B
PErUCTp ¥ MOXET OBITh CYUTAHO B MapauieIbHOM KoJie ¢ BhIxos10B Q1,Q2,Q3 (Y=X) wm !Qq, 1Q2, 'Q3
(Y=!IX). [Ipomuecc cunThIBaHHUS OPTaHU3YETCSl TOUYHO TAKXKE, KaK U B cXxeMme puc. 1

Y=Y1¥aYs
P,
—T1 &] 1 T [—18& 1 T & 1 T.0 L
"y D 1Q1 D 2Q2 D 3Q
L N A
& 1 & &
o) - o - o -
x1 x2 x3

Ha pucynke wnzoOpaxkeHa cxeMa CIBHUTAIOIIETO PEruCTpa, BBHIMOJHSIOMIETO MPeoOpa3oBaHUs
MapajuieJJbHOTO KOJa B IOCienoBaTeabHbIN. BxomHoe ciaoBo X=XiXpX3 mpu P;=[TU]=1 u P,=0
3amuceiBaeTcst B TiT,T3 TouHo Takke kak m B cxeme puc. 1.1. 3arem mpu P,=[TU]=1 u P;=0
pouCcXoauT rnepezanuch nHpopmanuu u3 T1 B Ty, u3 Ty B T3 u T.4. V3 Miaamiero paspsaa B crapuiui
M0 KKJOMY TAaKTUPYIOIIeMy UMMyibcy. Takum oOpa3om, Ha BXxoje mocieaHero paspsga Qs Oyayt
MTOCJIEIOBATEIBLHO TOSIBIATHCS X3,X2,X1, T.€. BXOAHOE CJIOBO X, MPEACTABICHHOE B MapaUICIbBHOM KOJIe
Oyzaet mpeoOpa3oBaHO B BEIXOIHOE CIIOBO Y, TIPEICTABIICHHOE ITOCIICIOBATEILHBIM KOJIOM.

B perucrpax Ha cxeMax KOJUYECTBO TPHUITEPOB B PETUCTPE 3aBUCAT OT Pa3psIHOCTH
peoOpa3yeMoro MaImHHOTO clioBa. [Iporiece 3anmucy, CYUTBIBAHUS U PEOOPA30BAHMS OCTACTCS TAKUM
’Ke, KaK ObUIO OMHCAHO BEIIIIE.

HcnoJib3yemble 3j1IeMeHThI IPOrPaMMBbI

T

oy
I

1)  Voltage Source. C mOMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ] TPUITEPOB U JIOTHYESCKUX
3JIEMEHTOB MOJAETCIIOrMYecKasl eJMHNLIA.

o—

—d

2)  Ilepexmouarens (Basic->Switch). [Tepekirouenre mpon3BoIUTCS HAXKATHEM Ha KIIABHIITY,
1 %

o
)

YKa3aHHYIOB CKOOKax HaJl ’THUM 3JIEMEHTOM.—

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

— |

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

1
=
T

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

6)  Cserounmukarop (Indicators->red Prob). IIpu mogaue Ha 3TOT 3JIEMEHT JIOTHUYCCKOM
€IMHUIIBICBETOIUO]T 3ar0PACTCS KPACHBIM I[BETOM.

+

]

7)  HcrouyHMK npsMoyroiabHbIX curHaioB (Sources->Clock). Beimonuser GyHKImo
CUHXPOHH3ATOPA,KOTOPHII 00ECIeYnBaET OJHOBPEMEHHOCTD M10/Ia4l CUTHAIOB Ha BXOBI TPUTTEPOB.

ITopsi/10K BHINOJHEHUS PaGOThI:

CocTaBUTh CXEMY TPEXPa3psAAHOIO PErucTpa JUlsl 3aHECEHUs CII0Ba NapalIeNIbHbIM KOJOM U
BO3MOKHOCTBIO BBIBO/Ia B IPSIMOM M OOPATHOM KOJ[aX ¥ KOHTPOJIEM I10 HHAUKATOPAM.

[Tops 10K TOCTPOEHHS CXEMBI PETHUCTpa.

1. COopka nepexIroyaroluX CXeM JUIsl YIPaBJIE€HUS CUNThIBAHUEM B IIPSIMOM U
00paTHOM KOJIax:

|

I[J'IH peajm3anuun JaHHOM CXEMBI HeO6XO,Z[I/IMO TPU TAKUX COCAUHCHUS.

2. K Bxony C1 kaxzaoro u3 Tpex D-TpurrepoB moJakir04uM UCTOUHUK
MPSIMOYTOJIbHBIXUMITYJIBCOB ¢ yacToTor 10 I'11, 3a3eMiIuB ero Ha BbIX0JIe MUHYCOBOI'O CUTHaJja:

10 10 110

’7:- Nl =3 l7> N =3 17> N =3

1]

1

3. Tpu NATUBOJIBTOBBIX UCTOYHUKA HAIPSKEHUS TOJICOSAUHSIOTCS Yepes
nepexstouarenu kexogam D1 tpurrepoB kaxxaoro paspsiaa.

I[J'IH HaCTpOﬁKH YIIPABJIICHUCM  TICPCKIIOYATECIIA HeO6XOIII/IMO HAa3HAYUThb KJIAaBUIY JUJIA
MEPCKIOYCHUA TAHHOTO MEPEKII0YATCIIA. ,HJ'IS[ OTOr0 HY>XHO HBOﬁHBIM IICTYKOM MBIIIN KIIMKHYTH Ha

M300pakeHUH NEePEKITIoYaTeNs U MeHIo HacTpoliku B popme KEY ykazaTh 3Ty KiIaBuIly.

4. WNHBepcHBIN BBIXOJA TpUITEpPA MMOAKIIOYUTE K BXOJY HWKHErO JIOTMYECKOTO

anemenTa "N". Ilpoxenars 3Ty npoueaypy ¢ KaXIbIM TPUITEPOM M COOTBETCTBYIOLIUM COEAHMHEHHUEM.

5. [1ATHBONBTOBBIM MCTOYHUK HANPsIKEHUS NMOIKIIOYHUTH K BXONYy IEpEKIYares,
BBIOMPAIOIIETO MPSIMOE MJIM MHBEPCHOE CUMTHIBAHWE. BepXHMI BBHIBOJ MEPEKITIOYATENS MOAKIIOYUTD K

BEpPXHEMY BXOJly BEpXHETO0 JIOTUUECKOTO AeMeHTa "N" Kak1oi cXeMbl.
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6. HToroBasi cxema perucrpa, roroBas K IPOBEICHUIO NMPOBEPKU PabOTHI BBHITJISIUT
CJIETYIOIIM 00pa3oM:

10 10
;] : A=

kL O s ’

IMopsiiok MpoBeIeHUsI MCCIIeTOBAHUSI PA0OTHI PErNCTPa MAPAJJIeTbHOI0 3aHeCeHHs

[Tpu ucxomHom momnoxkeHuU Kioya K (BepxHee MOJOKEHUE) HHIWKALWSA MOAKIIYAeTCS K
MIPSIMBIM BBIXOJIaM PETUCTpA.

[TonoxkeHne HMHXKHUX Tepekioyareneit 1,2,3 onpenenseT Ko, MoJaBaeMblii Ha BXOJ] perucTpa.
Bximtouenne 1 u 3 BoIkIouareneil (Hakarue kiaaBuil 1 v 3) COOTBETCTBYET 3aHOCHMOMY KOIY

101.

B pesynbTaTe 3aroparorcs COOTBETCTBYIOIINE CBETOUHIUKATOPHI.

<
r}i

R N :

—

[Tpu u3mMeHeHnu nosioxkeHus nepexnodarens K Ha mHAMKaTopax 0ToOpa)kaeTcss UHBEPCHBIN
k0a.COCTaBUTh BPEMEHHYIO AUarpamMmy paboThl perucTpa napaieIbHOro 3aHECEHUSI.

2. CocTaBUTH CXeMYy CIBHUIAIOIIEro perucrpa
B ocHOBe cXeMBbI CABUTaloOIIEro perucTpa UCIoIb3yeTcs Ta ke dIeMeHTHas 0asa.

1D 1D 1D 1D ﬁ)

=01 p =01 B M B S -8

Din

=




N3MeHsist yacToTy reHeparopa CUMHXpouMiyabcoB B ipeaenax 0.1 go 1 ['t, ¢ momoiibio
nepexsoyarens S (KiaBuila S) MOKHO 3aHOCUTD MOCIEI0BATENbHBIN KOJI.
MopaenupoBanue padorbl cueTuynka /[)koHCOHA
Jis monydeHus cXeMbl cueTdyrka J[>KOHCOHa HEOOXOJMMO COCIUHUTh HHBEPCHBIM BBIXO]I
CTapuIero paspsiia pPerucTpa ¢ BXOAOM Miafmiero. M3MeHssi 4acTOTy CHHXPOUMIIYJIbCOB, MOXKHO
TO0OUTCS pa3HOU CKOPOCTH U3MEHEHHUS COCTOSTHUM.

10 1] (f [ 10 (f

o p — P —0 P I—E'ID—‘

0L

3agaHue 119 cCaMOCTOSITeIbHON PadoThl
CobOpate cxeMy pEBEpPCHBHOIO CHABHraromero perucrpa. OpraHu3oBarh yIpaBJiCHHE
HaIpPaBJICHUEM C/IBHTa C TIOMOIIBIO MEPEKITI0YaTeNst 1 00ECTIeYNTh HHNKAIMIO BBIITOJTHEHUS OTEepalnuii
C/IBHTA.
KoHTpobHBIE BONIPOCHI

1. Ha3naueHnue pa3InyHbIX TUIIOB PETUCTPOB B BBIYMCIIMTEIBHBIX YCTPOMCTBAX.

2. Kakwue THIbI TpUITepOB MOTYT OBITh HCIIOJIB30BaHbI JIJISl [IOCTPOCHUS PETUCTPOB?

3. Haznauenne cunxpocurtasna B paboTe perucTpos.

4. Kakue nononHutensHbIe yCTPOHCTBA HEOOXOAMMBI IJISl IOCTPOSHUSI YHUBEPCAILHOTO
perucrpa.

5. [TocnenoBarenbHOCTh ACHCTBHIA, BHIOTHAEMBIX Ha PETUCTPAX C LETBIO

peoOpa3oBaHUANAPAIIIEIBHOIO KO/Ia B TOCIEA0BATENbHBIN KO U 00paTHO.

®opma npeacTaBIeHUs pe3ybTaTa:

1. CxeMmbl, MOJIeNIMPYIOIINE Pa0OTy PErMCTPOB MO BCEM MyHKTaM 3a/1aHusl.

2. Bpemennsie auarpaMmsbl, NOsCHsONIIME padoTy perucTpoB.Kpurepuu oreHku:

Kpurepun onenkn

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CJIN 3aJJaHHE BBIIIOJHEHO BEPHO.

Or1eHKa «XOpOIIIO» BBICTABISAETCS, €CIIU XOJ1 BBIITOJHEHHS 33aJJaHNUs BEPHBIH, HO ObUIa T0MyIIeHa
OJIHAWJIM JIBE OLUIMOKH, MPUBEIIINE K HEMPABUIBHOMY PE3yJIbTaTy.

OrneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, ECJIA IPUBEIEHO HETIOJIHOE BBIITOJIHEHNE
3aJJaHHUs.

OneHka «HEeyA0BIETBOPUTENBHO» BBICTABIISETCS, €CIIN 3aJaHUE HE BHITIOJIHEHO.
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Tema 2.1 Jlornyeckue ocHOBbI IBM, 3j1eMeHTBI U y3.1b1

JlabopaTopHoe 3ansitue Ne 4
MopaeanpoBaHue padoThl C4ETYHKOB
Lesn: O3HakoMIIeHHE C BO3MOXHOCTSIMUA MOJEITUPOBAHMS paOOTHI CXEM CUETYHUKOB.
Boinosinus padory, Bol Oynere:
ymembw:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYA0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTAMU
KOMIIBIOTEPHOU CUCTEMBI;
— TNPOU3BOJMTH MHCTAUISAIMIO U HACTPOHKY IMTPOrPAMMHOI0 00€CIIeYeHHUsI KOMITBIOTEPHBIX
CUCTEM

MarepuasibHoe o0ecriedeHue:
MerouuecKre yKa3aHus Ul BBIIOJHEHHS JTa00paTOPHBIX paboT, KOMIIBIOTED, TPOTPAMMHOE
ob6ecrieuenue: Multisim Education.

3aganue:

CocTaBuTh CX€My aCHHXPOHHOI'O CYMMUPYIOILEro cueTunka Ha D-Tpurrepax.

Kpatkue TeopeTnyeckue cBeieHUs:

OcHOBHBIE IOHATHSA

CYéTYHK - 3TO 3JIEKTPOHHOE YCTPOMCTBO JUIS MOJICYETa KOJMYECTBa MMIYNbcoB. [lo mepe
MOCTYIJICHUS. BXOAHBIX CHUTHAJIOB CYETYMK I1OCIEAOBATEIbHO H3MEHSET CBOM COCTOSIHUSA B
OIIPEICIICHHOM/UIS JAHHOTO TUIA CYCTYHKA MTOPSIKE.

Yucno  MCMONb3yeMbIX  COCTOSIHMM — CUETUMKA  HA3bIBAIOT  MoOyIeM  nepecuéma WU
OCHOBAHUEM

cyera.

[To THITy BHIMOTHSAEMBIX OTNEPAUii CYSTYMKH TOIPA3ICISIOTCS Ha CyMMUpyrowue,
gbluumarowue

U pegepcusHbie.

Cuetunku, 111 paboThl KOTOPBIX JOCTATOYHO OJHOTO CUYCTHOTO CHUIHajla, Ha3bIBAIOT
acuHxpoHubiMy c4eTduKamMu. CUCTYMKH, KOTOpBIC ISl TEPEKIIOYCHHs B CIEAYIOIIee COCTOSHUE
UCMOJB3YIOT TIOMUMO CUETHOI'O CHTHaJla C1I¢ W CUTHAl CHHXPOHHU3AIMH, HA3bIBAIOTCS CUHXPOHHBIMU
CUYCTUHUKAMHU.

B OGonbIMHCTBE CXeM CUCTUMKOB HpelycMaTpuBaercs oOmias mmuHa cOpoca (OOHYyJIEeHUs)
CUETYHKA.

B HeKoTOpbIX cXeMmMaxX CYETYMKOB MOXET OBITh MpPEeIyCMOTPEHAa BO3MOXKHOCTh 3arpy3ku
3HA4YCHUs Havaya cueTa, OTIMIHOTO OT HYJIEBOTO.

B ocHoBe cxeM cu€T4rKOB B OOJIBIIMHCTBE CITy4aeB HaXOAT IPUMEHEHUE CUETHBIEC TPUTTEPHI.

Hcnonb3yembie 3jieMeHTHI IPOTPaMMbI

T

oy
I

1)  Voltage Source. C moMoIIb0 3TOr0 UCTOYHUKA HA BXOJ] TPUITEPOB U JIOTHYECKUX
3IICMEHTOB TTO/IACTCSI JIOTHUYECKAs! SANHHUIIA.
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2)  Ilepexmrouarens (Basic->Switch). Ilepexiarouenue mpou3BOIUTCS HaXKaTHEM Ha KIIABHUIILY,
YKa3aHHYIOB CKOOKaX HaJl 3THM 3JIEMEHTOM.

i
)

3)  Jlormueckuii anement "NU" (Logic gates->2-Input AND gate).

— &l

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

10
=1 -

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

6) Ceerounaukarop (Indicators->red Prob). ITpu momade Ha 3TOT 3JIEMEHT JIOTHYECKOM
€ IMHUIIBICBETOINO]] 3ar0PaeTCsl KPACHBIM IBETOM.

+

]

7)  HWcrounuk mpsmoyronbHbix curaanos (Sources->Clock). Beimonusier GpyHkuunto
CHHXPOHH3ATOPa,KOTOPHI 00eCIIeYrBACT OTHOBPEMEHHOCTD TT0Ia4M CUTHAIIOB HAa BXOJIBI TPUTTEPOB.

LIATI
b el

8) YHusepcanbHblii J-K Tpurrep.

AlALA
S

9)  VuuBepcanbHbIi J-K TpUrrep ¢ ycTaHOBOUYHBIMH BXOaMHU.

BLO:OPY

=~ -1 —

10) CeMuCerMeHTHBIN TU(PPOBOI MHAUKATOP.

Iopsinok BbINOJTHEHUS PA0OTHI:
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CocTaBuTh cX€My aCHHXPOHHOT'O CYMMUPYIOLIETO cueTurKa Ha D-Tpurrepax.

T ol 7 9

1D a— 0 0
—=C1 ? =1 =1
O
® o
.
(Dw

[1ATUBONBTOBBIM MCTOUYHUK HANPSKEHUs MOACOSAMHSIETCS uyepe3 mepekitouyarens K Bxoxy D1
TPUTTEPa MIIAALIETO (JIEBOTO) pa3psia CUCTUHKA.

Jns  HacTpOWKHM yIpaBlICHHEM IMepeKirdarens HeoOXOOuMO Ha3HAUWTh KIABHINY  JUIS
MEPEKIIIOYCHUST JAHHOTO TepeKimouaTens. s 3Toro Hy)kHO ABOWHBIM IIETYKOM MBIIIN KIMKHYTh Ha
M300paKeHUH MEepPEeKITIoYaTess 1 MeHI0 HacTpoiku B popme KEY ykazaTh 3Ty KiaBuiy.

WuBepcHbIN BBIXOJ TpUITEpa MOAKIIOUNUTH K D-Bxomay Tpurrepa, utoObl obecrieuuts padoTy B
CUETHOM pexkume. Takoe coelMHEHHEe TPOBECTH Ha BCEX TPUTTEpaxX BCEX pa3psIoB.

K npsMbeiM BbIXOJaM pa3psiioB MOAKIIOYHTH CEMUCETMEHTHBIH HHIUKATOP C JIemmudpaTopoMm.
HroroBas cxema cueT4rKa MOKET ObITh TAKOM:

KoHnTpoJibHbIE BONIPOCHI

1. Ha3naueHue c4€TUMKOB B BHIYHUCIIUTENBHBIX YCTPOMCTBAX.

2. [Ipu3Haku kIaccuPpUKAUU CYCTUUKOB.

3. Koadduuuent nepecuéra cyeTymka.

4. YeM ompenenseTcss MaKCUMalIbHAs 9aCTOTA TIOCTYTIIICHHST BXOAHBIX CHTHAJIOB Ha
CUETUHK?

dopma npeacTaBjeHus pe3yabTara:

1. Cxembl, MoJienHpyoIIre padoTy CUSTYMKOB 110 BCEM ITYHKTaM 3aJaHHsL.

2. BpemenHbIe 1uarpamMmbl, MOSICHSIOIINE pabOTy CYCTUMKOB.

Kpurepun onenku:

O1neHka «OTJIIMYHOY BBICTABIISIETCSI, €CIIM 3a/I1aHNE BBIIIOJIHEHO BEPHO.

OreHka «XOpoI1I0» BBICTABIISETCS, €CJIN X0/ BBIIOJIHEHUS 3aJaHUs BEPHBIH, HO Obli1a AOMyIeHa
OJTHAMJIU JIB€ OLIMOKH, MPUBEIINE K HEMPABUIBHOMY Pe3yibTary.

OneHnka «yA0BIETBOPUTENIBHO» BBICTABIIACTCSA, €CJIA IPUBEICHO HEIIOJHOE BBIITOJIHEHUE
3a/1aHusl.

OneHka «HEeyAOBIETBOPUTENBHO» BBICTABIIACTCS, €CIIN 3aJaHUE HE BBIIOJIHECHO.
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Tema 2.4 TexHoJIOTHH MOBBINIEHUS] MPOU3BOIUTEIHLHOCTH MPOLIECCOPOB

JlabopaTopHoe 3ansiTne Ne 5
Cucrembl koMaH npoueccopa. Moaeab yueonoii IBM.

Hean: 3HakomMcTBO ¢ mHTEepdeiicom Monaenn DBM, Merogamu BBOJA M OTJIAIKHU MPOTPAMMEI,
NENUCTBUSIMU OCHOBHBIX KJIACCOB KOMaHJ M CIIOCOOOB aJIpecaluu.

Boinosinus padory, Bel 6yaere:
ymemup:

— TOJKJIIOYaTh JIONOJHUTEILHOE 000PYAOBAaHNE U HACTPAUBaTh CBSI3b MEXY 3JIEMEHTAMU
KOMIIBIOTEPHOMN CUCTEMBI;
— TPOU3BOJUTH UHCTAUIALMIO U HACTPOMKY MPOrpaMMHOI0 00€CTIeYeHUs] KOMITbIOTEPHBIX
cucTeM
MarepunanbHoe obecrieyeHue:

MeToanyeckre yKa3aHus ISl BHIOJHEHHS J1abOpaTOPHBIX paboT, KOMITBIOTED, MPOrPaMMHOE
obecmeuenue; Multisim Education.

KpaTtkue TeopeTnueckue cBegeHHs:

BBenenue

JIisi BBITIOJTHEHUS JIA0OPATOPHBIX PabOT OyAeT WCIOoNb30BaHA NporpammHas Mojaeins DOBM,
KoTopasi Obuta paspaborana XmakuneiMm A.Il. Dta Mozens MO3BOJSET peaau30BaTh JOCTYN K
paszIuyHBIM 351eMeHTaM DBM.

o~
e bty BAERIBIX
\‘-"“-é } T Py £y I[ i E £ < 4
Fippuscoo R4 A B 17y 5 d L 4
ooy P RER
LAY
Acc | POH Kaw- Kowtponnep| | fucnneit Enok
I i [0:9] namaTh KNaBnaTypbI TaiMepoB
| ;
| DR 03y
e RAR [0:999]
{ A A A
[RA RB KoHTponnep
NPEpPLIBAHWA
INT j MAR
% {:
‘*f:d tuda agpeca
-

Puc.1 O6mas ctpykrypa yueoHnoit OBM.

Monens OBM Bximodaer mporeccop, omneparuBHyio namath (O3Y) u cBepXonepaTUuBHYIO
namsTh (peructpsl obmiero HazHaueHuss (POH) m ksmr-mamsth), ycTpoCTBO BBOJA M yCTPOHCTBO
BBIBOZIa. [Iporieccop B CBOIO oYepenb COCTOMT M3 ycTpoicTBa ympasieHus (YY), apudmerndeckoro
yctpoiictBa (AY) u cucremubix peructpo (CR, PC, SP u np.). CtpykrypHas cxema 9BM mnoka3aHa Ha
pucyske 1.

B sueiikax O3V xpanarcs komanasl u aaHHble. EMkxocte O3V cocrasiser 1000 sueek. Ilo
curdary Wr BBIIOJHSICTCSA 3amuch coaepkuMoro peructpa ganueix (MDR) B sueiiky mamsatu ¢

32



azpecoM, ykazaHHbIM B peructpe azapeca (MAR). Ilo curnamy Rd mpoucxomuT cuuThiBaHUE -
COJICPKUMOE SIYCHKHU TTaMATH C apecoM, coaeprkamumes B MAR, nepenaercs B MDR.

CeepxorepaTuBHasl MaMATh C TMPSMOM aapecanueldl COIAEPKUT JECATh PETHUCTPOB OOIIEro
HazHaueHus RO-R9. [loctyn x HUM ocymiecTBisiercs (aHasoruvyHo aoctyny k O3VY) depe3 peructpsl
RARu RDR.

AY ocymiecTBIs€T BBHIIIOJTHECHUE OAHOW M3 apu(PMETHYECKUX ONEPAIHi, OMPEaesIeMO KOJIO0M
ornepauuu (COP), Hang comepkumbiM akkymyssatopa (Acc) u peructpa omnepanga (DR). Pesynbrar
orepaiuu Bcerga nomemiaercs B Acc. [Ipu 3aBepiueHry BbINOJIHEHHs orepanuu AY BblpabaTbiBaeT
CUTHAJIBI IPU3HAKOB pe3yibTara: Z (paBeH 1, eciiu pe3ynbTaT paBeH HYI0); S (paBeH 1, eciau pe3ynbrar
orpunarenen); OV (paBeH 1, eciii pu BBINOJIHEHUH ONEPAIUH IIPOU30LLIO MEPEHOTHEHHE Pa3psAHON
ceTkM). B cioyuasx, Korjga 3T yciIOBHs HE BBIIIOJIHAIOTCS, COOTBETCTBYIOLME CUTHAJIBI UMEIOT HYJIEBOE
3HauYCHUE.

B monenun 9BM npenycMOTpeHbl BHELIIHUE YCTPOMCTBA IBYX THIOB. BO-IEpBbIX, 3TO PErucTpbl
IR u OR, koTOpBIC MOryT OOMCHHMBATHCSA C AKKyMYJIATOPOM C IOMOIIBIO O€3aApeCHBIX KOMaHj in
(Acc :=IR) u out (OR := Acc). Bo-BropsIx, 3T0 HA0Op MOAEJICH BHEIIHUX YCTPOHCTB, KOTOPBIE MOTYT
MOJIKJIIOYATECS K CHCTEME M B3aMMOJICHCTBOBATH C HEW B COOTBETCTBHM C 3AJI0KCHHBIMU B MOJEISAX
anroputmamu. Kaxaoe BHeELIHEE yCTPOMCTBO MMEET psiJ MPOrPaMMHO-AOCTYIHBIX PETUCTPOB, MOKET
HMMETh COOCTBEHHBIN 0003peBaTeib (OKHO BUAMMBIX JICMEHTOB).

VYV ocymectBiasier BbiOOpKy komana u3 O3Y B mocienoBaTeNbHOCTH, OMpEIeIsieMOoi
€CTECTBEHHBIM IMOPAIKOM BBITIOJIHEHUSI KOMaH/I (T. €. B MOPsAKE Bo3pacTanus aapecoB komaua B O3Y)
WIM KOMaHJaMHu Iepeladd yIpasieHus; BblOOpky u3 O3V omepaHnoB, 3aJaBacMbIX aJipecamu
KOMaH/Ibl; HHULIMUPOBAHUE BBITIOIHEHUS ONEepaIiy, MPEANHNCaHHON KOMaH/I0i; OCTaHOB WJIH MEPEX0 K
BBITIIOJTHEHUIO CJIETYIOLIEH KOMaH/bI.

B kauecTBe cBepxonepaTHBHOW MaMSATH B MOJENb BKIIOUEHBI PETUCTPHI OOIIEr0 Ha3zHAYECHUS
(POH), 1 MmoxeT moAKIr0YaThCs MOIEIb KamI-naMat. B coctaB YY DBM BxoasT:

1. PC-cuetunk agpeca KOMaH[Ibl, COJIEPKAIIMI aapec TeKyIeld KOMaH/Ibl;

2. CR-peructp KOMaHIbI, COJIEPIKAIIMA KOJT KOMAH/IbI;

3. RB-peructp 6a30Boro aapeca, cogepxaniuii 6a30Bblil ajgpec;

4. SP-yka3zarenb cTeka, CoaepIKaIlnii aapec BEPXYIIKH CTEKa;

5. RA-peructp anpeca, coepkauiiii HCIIOTHUTEIbHBIN aJpec MPU KOCBEHHON
anpecaruu. Peructper Ace, DR, IR, OR, CR u Bce sueiiku O3Y u POH umeroT uiHY 6 AeCSITHYHBIX
pas3ps/I0B,

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

Hannbie B DBM mnpencrapinstorcs B popMaTe, MOKa3aHHOM Ha PUCYHKE 2. DTO IeIble
JeCSITHYHBICUNCIIA, U3MEHSIoImuecs B auamazone "-99 999...+99 999", comeprkamue 3HaK u 5
JECATUYHBIX THP.

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

Puc. 2
Crapmuii  pa3psl cloBa JaHHBIX HCIOJB3YeTCA JJIs KOJUPOBAaHWSA 3HaKa: IUmoc (+)
n3zooOpaxaercs kak 0, munyc (-) xak 1. Ecnu pesynmbrar apudmerndeckoil omeparyu BBIXOJIUT 3a
MpeAeIbl YKa3aHHOTO IUAaIa30Ha, TO TOBOPST, YTO MPOU3OIILIO TIEPENoTHEHNE pa3psaaHoi ceTku. AJIY B
3TOM cllydae BbIpabaThiBaeT curHain nepenoiaHeHus OV = 1. Pe3ynprarom omeparuu AeneHus sBIsSETCS
1eJiasi 4acTh 4acTHOTO. /[efeHre Ha HOJIb BBI3BIBAET MEPETIOIHEHUE.

CucreMa KOMaH

— COBOKYIHOCTHh BCE€X KOMAaHJ, KOTOphI€ CIIOCOOHA BBIMOIHUTH AaHHas DOBM. Cucrema
KOMaHXapaKTepU3yeTcsi TpeMs acrekTaMu: (hopMaraMu, Crioco0aMu aipecariii U CUCTEMOM OTIepaIIHii.
Taobmuma 1. MHEMOKOI HasBanue
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Cucrema
Komas 1. Neri/m1

NOP ITycras onepanus
IN BBox
ouT BriBog
RET Bo3zBpat u3 noamporpaMmmel
HLT Cron
JMP be3ycnoBHbI nTepexon
JZ [Tepexon, ecnu 0.
JNZ [Tepexon, eciu He O
JS [Tepexon, eciu OTpUIIATETHLHO
JNS [Tepexo, eciiu IOJIOKUTEIEHO
JO ITepexon, eciu nepenoiHeHHUE
JNO [Tepexon, eciii HET EPETOTHEHUS
CALL Br13oB i/
RD UreHue (B aKKyMYJISITOD)
WR 3anuce (U3 aKKyMyJsiTopa)
ADD Cnoxenue
SUB Breruntanue
MUL YMHOXKEHNE
DIV Jlenenue
ADI CroxeHue ¢ JaHHBIMU
SBI Beruuranue ¢ JaHHBIMU
MULI YMHOKEHUE ¢ JaHHBIMU
DIVI Jlenenue ¢ JaHHBIMU
MOV [Tepecbuika R1+— R2
1. Dopmamvt KOMAHO.

Komanna omnpenenser omnepauuio, Koropyio BbimosnHgeT OBM Haxg nannsiMu. Komanpa
COZIEp)KUT B SIBHOW WM HEsBHOM Qopme HHPoOpMaluio O TOM, IJe OylIeT MOMELIEH pe3yJbTar
olepanuy, a Takxke o0 azxpece cienyronied komanabl. Koj KoMaHIbl COCTOUT U3 HECKOJIBKUX YacTel,
KOTOpBIE€ Ha3bIBAIOTCS MOJISIMHU.

JlinHa KOMaH[bl, KOJIMYECTBO, pa3Mep, MOJI0KEHUE, HA3HAYEHUE U CII0CO0 KOJUPOBKHU €€ MOJeH
Ha3bIBaeTCs POPMATOM KOMAHIBI.

B oOmeM ciyuae @opMar KOMaHIbl COAEPKUT ONEPALUOHHYIO M AJPECHYK0 YacTH.
OnepannoHHass 4acTb COAECPXKHUT KOJ OIepaluu (HAaIpuMep, CIOKEHUE, YMHOXKEHHE, Iepenada
JaHHBIX). AJpecHas 4acTb COCTOMT M3 HECKOJIbKMX MOJIeH U COJEpKUT uHpopManuio 00 axpecax
OIIEpaH/IOB, PE3yNbTAaTE ONEpALMH U aJpece CIEAYIOLEH KOMaHbl. AJpecHas 4acTh, B CBOIO OYEPENb,
MOXKET COCTOSITh M3 JABYX IoJiel (Tuma ajapecaluu W aapeca omnepanna). Takoil ¢opMaT KOMaH[bI
IIPEICTaBJIEH Ha pucC. 3.

Kop onepauus Tyn aApecauny Adpecs onspannos
i paapasoe; | {k paspspon) {1t paspHnon)
L ¥ AL - A
OnagagnoHHas ALperaas Yacrs
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Puc. 3. ®opmar koMaHbI.

[Tone «rum agpecanmum» OIpenenseT CcHoco0 aapecanuyd onepaHjaa. BUTBI moneld  «Tum
aZpecalun» U «aJpeca ONnepaHa0B» B COBOKYITHOCTH ONPEACISIIOT SUYEHKH MMaMSTH, B KOTOPBIX XPAHITCS
OIIEPaHIbI.

B coBpemennbix OBM  BelmensitoT  cnenyromue  (GopmaThl  KOMaHI:  TPEXaJIpECHBIH,
JBYXaJIpECHBIA, OJHOAIPECHBIH M Oe3aapecHbIl. OTH (GopmaTbl NOKa3aHbl Ha puc. 4, B KOTOPOM
MPUHSATHI ClIeyIoIe 0003HAYCHHUS:

KOII — ko onepanuu, Aj— aapec ornepanaa/pe3ynbrara.

KOl Ad Az Az 3
KOl A Az =

KON A 5

KOM |

Puc. 4. ®opmatsl koman OBM:
a — TpexaJpecHbIi; O — ABYXaJIpECHbIN; B — OJIHOQIPECHBIN; T — Oe3a/IpeCHbIN

Jns peanuzanuu  ogHOAmpecHbIX QopmatoB (puc. 4, B) B MPOIECCOpPE NPEeayCMOTPEH
CHELUAaJIbHBIM perucTp — akkyMmysstop. [lepBelii omepann M pe3ynbTaT BCErJa pa3MEIAOTCs B
aKKyMYJIITOpPE, @ BTOPOHOINIEPAH]] aipeECyeTcs ToJIeEM A.

B bsmynsaTrope OONBIIMHCTBO KOMaHJ — OJHOAApECHble W Oe3aJpecHble, NJIUHOW B OJHO
MalIMHHOE cI0BO (6 pa3psanoB). MckitoueHueM SBISIOTCS JBYXCIOBHbIE KOMAH/Ibl C HEITOCPEICTBEHHON
anpecanuet n xomanga MOV, sBnsromasics aByxazapecHoil. dopmarel komaHJ ydeOHOH OBM
MOKa3aHbl HA PUC. .

B ¢opmarax koMaH/1 BbIJICJIEHBI TPU MOJIS:

1) pa3psasl [0:1] onpenensrot kox onepanuu COP u SBISIOTCS CTapIINMU;

2) paspal 2 MOXKET OIpeNeNATh THN ajapecaluu (B ciydae ¢opmara 5a oH
ompeesieT HOMEPPETUCTpa);

3) paspsiabl [3:5] MoryT onpeaensTs NpSAMON MM KOCBEHHBIH aJipec MaMsTH, HOMEp

peructpa (Bkomanae MOV Homepa ABYX perucTpoB), aapec mepexoia Wik KOPOTKAN
HEIMOCPEICTBEHHBIN ONEpaHI.
B 1ByXCIOBHBIX KOMaHIaX HEMMOCPEICTBCHHBIN OmepaH1 3aHMMaeT pa3psiast [6:11]
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1 cop | x| x|x|x
l
e C'&)P TA ﬂDHl
l | |
3 COP TA | X | X | R
1
I
3a COP |TA | X |R1|R2
0 1 2 3 4 5 & 7 8 & 16 11
4 cop | x |[x|x|x| =~ " 1 "
| | | | | J
5 | |
COP * ADC
J | |
5a COP |[R| ADC
) | |

Puc. 5. ®opmarsl komann yuebHor 9BM. COP — kox onepanuu; ADR — anpec onepannia B
IMaMsATH;

ADC — anpec nepexopa; I — HenmocpencTeennslii onepanm; R, R1, R2 — Homep perucrpa; TA —
THUII aJipecaiuu; X — pa3psa]l He UCIOJIb3YETCsl.

Cnocoowl adpecayuu

Crnoco0 azapecani  ONpeAessieT, KakuM o00pa3oM CleAyeT HCIOoIb30BaTh WH(POPMAIHIO,
Pa3MeNIeHHYIO B TIOJIE afpeca KOMaHIbl.

B DOBM pa3nmumyaloT OATH  OCHOBHBIX — CHOCOOOB — aapecanu: IpsiMasi, KOCBEHHas,
HETIOCPE/ICTBEHHAs, OTHOCHTENbHAS U Oe3apecHas. Kaxplil U3 mepeuncieHHbIX ClI0COO0B HMEET CBOM
pa3HOBHIHOCTH. B Momenu yueOHoli DBM peanu3oBaHbl ceMb CHOCOOOB ajpecanuy, KOTOpBIE
MIPUBEICHBI B TA0I. 2.

= =

Kox TA Tum aapecanux VICIOTHUTEIIBHBIH ajipec
0 IIpsimast (perucTpoBas) ADR (R)

] HernocpeacTBeHHas .

2 KocBeHHas O3V(ADR)[3:5]

3 OTHOCHTEIBHAs ADR +RB

4 KOCBEeHHO-perncTpoBas POH(R)[3:5]

5 HunexcHas ¢ noctTuHKpeMeHTOM |POH(R)[3:5], R:=R + 1
6 HunexcHas ¢ npegackpemesToM |R:=R-1, POH(R)[3:5]

IIpsamas agpecanusi — UCIOJHUTENBHBIN agpec pa3MeIlaeTcss B aJpeCHOM I0Je KOMaHIbl. B
3TOM CHOC00€ HEMOCPEeICTBEHHO HCIONB3YETCsl CYETYHMK KOMaHA M akkymynarop. llpu mnpsmoit
aZipecali COJEpKMMOE CYETUMKAa KOMAHJ MEpeAaeTcs Ha IIMHY agpeca M U3 aJpecyeMou sSd4erku
BBIOMpaeTCs ouepeHasi KOMaH/1a, OCTYIAaoIas B yCTPOMCTBO yIpaBIEHUSI.
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HemnocpencrBenHasi ajpecanusi- JaHHbIE BKJIIOUYEHBI B KOMAaHIy U COOCTBEHHO OOpalleHHUs K
namMsATH TpU 3TOM clocoOe 3arpy3ku perucTpoB He TpeOyercs. Komannma BMmecTo ykasaHus ampeca
OIlepaHJia COAEPKUT ITOT OIEpaH] HENocpeACTBeHHO. HemocpencrBeHHas anpecanus UCHOJIb3YETCs
IIPUOIIEPAlUAX C KOHCTAHTAMH, MCIIOJIHEHHE KOMAHJl C HEIMOCPEACTBEHHOHM ajpecalnuedl OTIMYacTCs
OBICTPOTOM.

KocBennas aapecanusi— agpecHoe 1ojie KOMaHbl yKa3bIBacT HE aJpec OIlepaHa, a JUIb
aApecsI4YEeUKH, B KOTOPON XPaHUTCA KOCBEHHBIN aJpec, 10 KOTOPOMY MOKHO IIOJIYYUTh OIIEpaH/.

KocBenHo-perncTpoBasi- B 3TOM ClIy4ae KOMaHJIa [IPEANNCHIBACT BBIIIOJIHUTE ONEPALIAIO HAJl
OTIEPAHJIOM, aJJPec KOTOPOTO CONEPKUTCS B PETHCTPax OOIIEro Ha3HAYCHHUSI.

Ta6mmma 3. Tunsl agpecanuu

O06o3HaueHne Kon Tun anpecaunu [Tpumep
[Tpsimas ADD 23
(peructpoBasi) (ADD R3)
# Hemnocpencreenna ADD #33
s
@ Kocsennas ADD @33
@R KocseHHoO - ADD @R3
perucTpoBas

Cucmema onepayuii

Cucremoil omepauuii Ha3bIBae€TCsl CIMCOK ONEpaluid, HEMOCPEACTBEHHO BBIIOIHIEMBIH
TexHuueckumu cpeacrsamu OBM. Cucrema onepanuit 9BM onpenensercs o01acTelo €€ NpUMEHEHUS,
TpeOOBAHUSAMU K CTOMMOCTH, IPOM3BOAMTENBHOCTH M TOYHOCTH BblUMCIeHHH. Bce omnepanuu,
BBIINIOJIHACEMBIC B KOMaHOax BBM, IMIPUHATO ACIIUTH Ha IIATH KJIACCOB. OcHOBHBIE ornepanrun BCCX IIATHU
KJIaCCOB IpeJICTaBlIeHbl B aMyisitope DBM.

Cucrema koman]1 yuebHoit OBM BKIt0OUaeT KOMaH/Ibl CIEIYIOMIMX KJIACCOB:

1. apu(MeTUKO-IOTHYeCKHe U CIIeIUaTbHbIE: CII0KEHNE, BRIMUTAHUE, YMHOKEHHE,
JIeJICHUE;

2. MEPEChUIKN U 3arpy3Kd: YTEHHE, 3alUCh, Mepechuika (U3 PErucTpa B PErucTp),
MOMEIIIEHUE BCTEK, M3BJICUCHUE U3 CTEKa, 3arpy3ka yKa3aTells CTeKa, 3arpy3ka 0a30BOro perucrpa;

3. BBOJIa/BBIBOJIA: BBOJ, BEIBOJI;

4, nepeaun yrpapiieHUs: O€3YCIOBHBIN M IIECTh YCIOBHBIX IEPEX0JIOB, BBHI3OB

MIOATPOrPaMMBbI,BO3BPAT U3 MOANPOTPAMMBI, [IUKJI, IPOIrPaMMHOE IIPEPBIBAHUE, BO3BPAT U3
IIPEPBIBAHNS;

5. CUCTEMHBIE: IIyCTas Oonepalus, pa3pellnTh IPEPLIBAHNUE, 3aAIIPETUTD IIPEPBIBAHKE,
CTOIL.

Cocrosinust 1 pexxumbl padoTsl yueoHoit IBM

SAnpom ycrpolictBa ynpasieHus OBM sBnsercs ynpasistonuii aBromar (YA). 9To yCTpOHCTBO
MpeIHa3HAuYeHO JJIsl BhIpaOaThIBAaHUSI CUTHAJIOB YIIPABJICHMS, KOTOpbIE HMHUIMHPYIOT pabdoty AJIY,
POH, O3V u VBB, nepenauy undopmanuu Mexay peructpamu yctpoiictB O9BM u geiictBusi Hajg
COJIEPKUMBIM PETUCTPOB YVY.

VYuebHast DBM MoxkeT HaXOAUTHCS B ABYX cocTossHUsAX OcTtanoB u Pabota. B cocTosnue Pabota
Mozenb nepexoaut no aercteuro koMana Ilyck ninm Ilar. Komanna Ilyek 3amyckaer nporpamMMmy Ha
BbinosHeHue. IlporpamMma mpencraBiser co0oif mocienoBaTelnbHOCTh KOMaH[, 3amucaHHbix B O3Y.
[Iporpamma BBITIOJTHSIETCS B aBTOMaTHYECKOM pexkume 10 koMaH el HLT (Ctom) uiy TOYKH 0CTaHOBA.
IIporpaMMa BBINOJHSETCS MO KOMaHAaM, HaduuHas ¢ sueikun O3V, Ha KOTOPYHO YKa3blBaeT CUETUUK
koman[ (PC), mpuyemM n3MEeHEHNE COCTOSIHUI 00BEKTOB MOJIEIH OTOOpa)KaeTcsi B OKHaX KOMIIOHEHTOB.
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B coctosnun OctanoB Mmozaens yueObHoit OBM mepexoauT B pe3yibTare JIEHCTBHS
KOMaHIBI

CTOII uny aBTOMaTUYECKH B 3aBUCHMOCTH OT BRIOPAHHOTO PEKUMA paOOTHI.

Komannma Iar 3amyckaeT BBIMOJTHEHUE OJHOW KOMaH[bI JUOO OJHONM MHUKPOKOMAHJBI (€Ciu
yCcTaHOBJICH PeskuM MHUKPOKOMAH]T) TTOCIIE Yero MOJIEIb MePeX0IuT B cocTosiHie OCTaHOB.

B cocrosaun OcTaHOB 10JIH30BAaTElb MOXET MPOCMOTPETh WM HW3MEHHTh OCHOBHBIE
koMroHeHThl Mojenu: peructpbl LT u POH, sueitku O3V, ycrpoiicTBa BBOJa/BhIBOJA. B mporecce
usMenenus coaepxkumoro O3Y u POH M0XHO BBOJIUTH JIaHHBIC [JIA MpOrpammel, B sueiiku O3Y —
nporpaMmy B Kojax. B JaHHOM COCTOSSHMM TOJB30BaTENI0 JOCTYIHBI JUIsi U3MEHEHHS IapamMeTpbl
MOJCIM M PEXKUMBI €e¢ padoThl, BBOJ W/WIM pPEIAKTUPOBAHHE TMPOrpaMMbl B MHEMOKOMAX,
acceMOJIMpOBaHME MHEMOKOJIOB, BBIMOJIHEHHE OCHOBHBIX omepauuii ¢  ¢aitnamu.MuaTepdetic
MOJIH30BaTENIsl U OCHOBHBIE KOMITOHEHTHI Y4eOHOH Moaenu DBM.

1. Okno Mooens yueonou IBM

= Mogens yue 6Hoi IBM

®ann Bua Brewnwe ycTponctea Pabora O

000 =

Myck Cron War |~ MBY

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

lNpoBEpKa OCHOBHLIX YCTPOHCTB.

lNMpoueccop.

Kourpoanep O6mMena.

K3aw MNamMaTe BLIKAK YEHA.

Ccoinka Ha Koutponsep [pepuiBanyi nycra.
lMpoBepka BCNOMOraTenbHLIX YCTPOHCTB H KAACCOB.
Murepnperarop.

Ta6nnua BEKTOPOB NPEPLIBAHHA.

Puc. 6. OCHOBHOE OKHO SMYIIATOPA.

B pabodee mose okHa BBIBOAATCSA COOOIIEHUS O (DYHKIIMOHUPOBAHMU CHCTEMBI B LIEJIOM. DTH
coobuienust rpynnupytorcs B aiin logfile.txt (mo ymonuaHuio), aBTOMaTHUYECKH COXpaHSIOIIEMCS Ha
JIMCKe, U MOTYT OBITh MPOAHAIIM3UPOBAHBI MTOCTIE 3aBEPILIEHHS paOOThHI C MOJEIBIO.

MeHto conepkuT cieayroume nyHkTol: Maiija, Bua, Buemnue ycrpoiicrsa, Padora.

[IynxT MeHto Bupa copepxur cnenyrounme komanasl: Ilokasars Bee, CkpoiTh Bee, Ilponeccop,
Muxkpokomanaubiii ypoBeHnb, Ilamsars, Kom-mamsars, Ilporpamma, Teker mporpammsel. Otu
KOMAaHJIbl OTKPBIBAIOT OKHA COOTBETCTBYIOIIHUX KOMIIOHEHTOB, OITMCAHHBIX JaJIee.

[TynkT MeHto @aiii1 coepKUT KOMaHy BbIXo/1, MO3BOISIIONIYIO 3aKOHUUTE PaboTy ¢ MOJIETIBIO.
Ilynkr menio PabGora conmepxxut koManzasl: Ilyck, Crom, Illar, Pesxum muxpoxomana, Kam-

namatb, Hacrpoiikun. Komanna Ilyck mo3BossieT 3amyCTUTh MPOrpaMMy B aBTOMATHYECKOM
pexume, komanaa Illar 3amyckaer mporpamMmy B IIaroBoM pekuMme, a komanjaa Crom mo3BOJSET
OCTAHOBUTH BBINIOJIHEHHE ITPOTPAMMBI B MOJIEIIN MTPOIECCOPA. DTH KOMAH/IBI MOTYT BBIIOJIHATHCS IIyTEM
Ha)KaTusl OJHOMMEHHBIX KJIABUII HA NIAHEIU YIIPABICHUS.

Komanzaa Pe:kum MHKpPOKOMAaH/ BKJIIOYAET WM BBIKJIFOYa€T MUKPOKOMAH/IHBIN peKuM paboThl
nporueccopa, a komasaa Kam-naMsiTh n03BOJISET NOAKIOYUTD UM OTKIOYUTH MOJAEIb KAII-IIAMATH.
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Komanna Hacrtpolikum oTKpbiBaeT auanoroBoe okHo IlapaMerpsl cucTembl, MO3BOJSIOLINE

YCTAaHOBUTH

AaBTOMATHUYECKOM PEKUME), a TAKXKE YCTAaHOBUTH apameTpsl ¢aiina logfile.txt.

2.

Komnonenm Ilpoueccop.

Mpoyeccop

sp (000 pc [oo3

darin Pabota

=2 = i

POH 034y

3aICpXKKY  pealu3alid  KOMaHJHOTO IMKiIa (eciim  KOMaH7a

Acc |1noo12 RDR[ommo MDRI241012 IR |oouuoo 0R ]oouooo

oR [000012 | mam [0 Mag [002 fikishas

1fo ovfo s[1 z[o

Peructpet:

»|R0| D0DODD RS
RA 000 R1 000000 R

R2 000000 R7

cop[24 1Al som[02 Re [000 R3 000000 RSB

R4 000000 RS

000000
000000
000000
000000
000000

BBITTIOJIHACTCS

Puc. 7. Oxno xomnonenta Ilpoueccop

[IporpamMMHO-10CTYIIHBIE PETUCTPHI U (1aru:

[

[

[

[
aJipecaruu;

[
aJipecaruu;

[

[

ACC — akKyMyJISITOD;
PC — cuerunk anpeca TeKyeil KOMaHIbl;
SP — ykazarensb creka;

Oxno IIpoueccop obecrieunBaeT TOCTYI KO BCEM PErHCTpaM U (prraram mporeccopa.

RB — peructp 6a30Boro aapeca, coaepskaiuii axpec 6a3bl NP OTHOCUTEIBHOM

RA — peructp aapeca, coiepkaliuii HCIIOJHUTEIbHBIN apec MPH KOCBEHHOMH

IR — BXoaHOI peructp;
OR — BBIXOHOH peructp;
| - pnar paspermieHus npeprIBaHui.

CucrtemHbIe perucTpsl U (piaru:

O O O e

DR — peructp nanusix AJIY, copeprkaimuii BTOpOi onepaHy;
MDR — peructp nanssix O3VY;
MAR — peructp agpeca O3Y;
RDR — peructp nannsix 6noka POH;
RAR — peructp aapeca 6;oka POH;
CR — peructp KoMaH, CoJep Kalii mos:

COP — kon omeparum;

TA - Tun anpecanuu

ADR — agpec niy HEMOCPEICTBEHHBIN ONIEPAHI.
Z — ¢nar HyneBoro 3HayeHus AcCc;
S — ¢rar orpunarenpHOro 3HaYeHUsT ACC,
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. OV — ¢nar nepenonnenus

Peructper Acc, DR, CR, IR, OR u Bce sueiiku O3Y u POH umeror muMHy mecTb IeCATUYHBIX
pazpsgoB, a nnuHa SP, PC, RA u RB 1pu necarununsix paspsana. Komnonent Ilpoueccop orpaxkaer
TeKymue 3HaueHust peructpoB U ¢uiaros L{I1. B cocrossHin OcTaHOB BCE pErUCTPhI, BKIIOYAs PETUCTPHI
osoka POH, u ¢uaru, kpome ¢urara I, 1ocTymHbl 11l peITaKTUPOBAHUS.

Menio komnoneHnra Ilpomeccop conepxxuT nyHkTtel @aiia u PaGora. Ilynkr menHio ®aiia
coiepkUT KoMaHJbl COXpaHUTh U 3arpy3uThb, KOTOpPHIE MO3BOJISIOT COXPAaHUTh TEKYIIUE 3HAYCHHS
peructpoB u (iaros mpoueccopa B (aiine u BoccraHoBUTh coctosuue LT u3 daiina.Komanna Reset,
HaxoJsIIascs B MyHKTe MEHIO PadoTa mo3BojseT yCTaHOBUTH BCe PerucTphl (B ToM umciie 610k POH)
B HyJeBoe 3HaueHue. [Tynkr menio Padora comepxut takke komanay Reset RO —R9, npu Beimonnenun
KOTOPOW OYMINAIOTCS TOJIBKO peructpol 61oka POH.

3. Komnonenm Iamame
MNamare
davin  Pabota

= = 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 193939 (20000 030000 O0OOOO0 000000 000000 000000 000000 000000 000D
040 0ODOOO 0DODOC 000DOD 0O0O00 000000 000000 000000 000000 000000  0O0OOD
050 0ODOOO 0DODOC 000DOD 000000 000000 000000 000000 000000 000000  0O0OOD
0G0 0ODOOO 0DODOC 000DOD 000000 000000 000000 000000 000000 000000  0O0OOD
070 0ODOCO 0DODOC (00ODOD 000000 000000 000000 000000 000000 000000  000OOD
080 0ODOOO 0DODOC 000DOD 0O0O00 000000 000000 000000 000000 000000  0O0OOD
090 0ODOOO 0DODOC 000DOD 0O0O00 000000 000000 000000 000000 000000  000OOD
100 0ODOOO (DODOC 0OODOD 000000 000000 (000000 000000 000000 000000 000000

Puc. 8. Oxuo kommionenTa [lamMaTs
OxHo kommonenTa Ilamsite (puc. 8) oroOpaxkaer Tekyiiee coctosHue staeek O3Y. ItoT
KOMIIOHEHT JOMYCKAaeT BO3MOXKHOCTh PENAKTUPOBAHHS COJCPKHMOTO SYEEK W BBITIOJHEHUS IIATH
koManz: CoxpaHurs, 3arpy3urs, Ilepeiitu k, BcraBute 1 Yopars.

4. Komnonenm Texcm npozpammut

OxkHO KOMMOHeHTa TekcT mporpammbl (puc. 9) COAEPXKUT IoJie TEKCTOBOIO pENaKkTopa, B
KOTOPOM MOKHO PEJaKTUPOBATh TEKCT, 3arpy’aTh B HETO TEKCTOBBIE (ailfibl M COXPAaHATh TEKCT B BUJE
daiinos.

MeHI0 TaHHOTO OKHa COAEPKUT CTAHJIAPTHBIE U1 BCEX KOMIIOHEHTOB MOJIENIN MMYHKTHI Daili1 u
Pabdora. B nynkre MeHo @aia pacnonoxeHsl cienytomue komanasl: Hosasi, 3arpysurs,
Coxpanutb, Coxpanuth Kak U BeraButh. [laHHble KOMaHABI MO3BOJISIOT BBIIOJHATEH CIEAYIOIINE
JNEUCTBHUS:

HoBast — OTKpBITh HOBBIN CEaHC PEAAKTUPOBAHUS;

3arpy3uThb — OTKpBITH AMAJIOrOBOE OKHO 3arpy3kH (paiiia B OKHO pe1akTopa;

CoxpaHuTh — COXpaHUTh (Paiin noa Tekyum nMeHeMm; COXpaHUuTh KaK — OTKPBITh TUAIOr0BOE
OKHO COXpaHeHus ¢aitna.ITH KOMaH/bl JyOJIUpOBaHbI KHOITKaMHU HA TTAHEJH YIPaBJICHUS.

Komanna BetaBuTh 03BOISIET BCTAaBUTh BRIOPAHHBIN (DA B IO3UITHIO Kypcopa.

Ha nmanenu ymnpaBineHHs NPUCYTCTBYET Takke KHOIKa KoMmmiampoBaTh, KOTOpas 3allyCKaeT
IpoLelypy acCeMOIMPOBAHUA TEKCTA B MOJIE pelakTopa. DTy K€ KOMaHly MOKHO 3aIllyCTUTh B ITyHKTE
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MeHI0 PaboTa, KOTOpbIl COAEpPKUT Takke KoMaHAy Aapec BcTaBkH. Komanzna Anpec BCTaBKH
MO3BOJISICT 3a/aTh anapec sueiiku O3Y, HauMHasg ¢ KOTOpPOW KOMaHna OyneT 3amucaHa B mamsTh. [lo
YMOJTYaHUIO 3TOT ajapec paseH (.

TexkcT nporpammbl
daiin  Pabora

D& R

E:\Opranusaiu !KOM“HHHDOBaTb

cucTem\LAB2SLAB 21 asm

IN A
WH 40

SUB #12

JS 014

RD 40

SUB #50

JNS 028

RD 40

ADD #3

WhR 41

RD 41

MUL 41

DIV 40

JMP 031

RD 40

SUB #2

JS 028

RD 40 -

AREY M4

Crp N5

Coobwenus:

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

Puc. 9. Komnonent TekcT mporpamMmbl

Huxe obGnactu penakTupoBaHUs HAXOAWUTCS CTPOKAa COCTOSIHMS, B KOTOPYIO BBIBOAMTCS HOMEP
CTPOKH, ONPENEIAIONINI MTOJI0KEHUE Kypcopa.

Eciu B mponecce KOMIWISILIMM MPOrpaMMbl OOHAPYKUBAIOTCS CHHTAaKCUYECKUE OLIMOKH, TO
COOOIIEHNsT O HUX BBIBOAATCA B OKHO COOOLIEHMH M 3amuCchb B MaMATh KOJAa INPOrpaMMbl  He
MIPOU3BOJIUTCSI.

[Tocne ncnpaBieHus omMOOK M MOBTOPHOM KOMIMIISIIUH BBIIAETCS COOOIIEHHE 00 OTCYTCTBHH
OlMOOK, pAacCHOJOKEHUU NpOorpaMMbl B OO0JAcCTH MaMATH U KOJHMYECTBE CJIOB, 3aHATBHIX O]
acceMOJIMPOBAaHHYIO IPOTPaAMMYy.

Habop TekcTa mporpamMmbl MPOU3BOAMUTCS IO CTaHAAPTHBIM IpaBUiIaM s3blka accemOnepa. B
KaKJOW CTPOKE MOXKET COAEPKATbCsl METKA, OJHA KOMaHJa U KOMMEHTapuil. MerTka oraensercss oT
KOMaH/ bl JBOETOYHEM, CUMBOJIbI TOCJE 3HAKA «;» JO KOHIIA CTPOKU WTHOPUPYIOTCS KOMIWIATOPOM U
paccMaTpuBaroTCs Kak KOMMeHTapuu. CTpoka MOXET HauMHAThCS C «;» U, CIEI0BATENIbHO, COAEPXKATh
TOJIBKO KOMMEHTapHUH.

Baumanne! OTkoMnuianpoBaHHas NporpaMMa pasmernaercsi, HaunHas ¢ aapeca 000. /lanHble
HajiopacrnojaraTh B HaMsITH TaK, YTOObl OHU HE EPECEKATUCH C KOJOM ITPOTPAMMBI.

S. Komnonenm Ilpozpamma

OxHo xommnoHeHTa IIporpaMma cocTOUT U3 TpeX COCTABIIAIONINX: CTAHAAPTHOTO VIS SMYJISITOpa
MEHIO, TIaHeIH YNpaBieHus U Tabmuipl, kotopas umeer 300 crpok u 4 cronbua (puc. 1.10). Kaxxnas
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CTpPOKa COOTBETCTBYET IM3aCCEMOJIMPOBAHHON stueiike mamsaTH. BTopoil cromber comepkKHuT aapec
sraeriku O3Y, Tpetnii — au3acceMOIMpPOBaHHBIM MHEMOKO/I, YeTBEPTHI — MAIIMHHBIA KOJ KOMaHbl. B
MEPBOM CTOJIOIE MOMEIIACTCSl yKa3aTellb «—» Ha TEKYIIYyI0 KOMaHAy (TeKyllee 3HauC€HUE CUETYHKA
KOMaH/]T) ¥ TOYKa OCTAaHOBA — KpPacHasl 3aJIMBKa STYCHKH.

Mporpatiia
darin  Pabota
=1
IP Aapec KomaHaa ~ Koa A
»>] 000 N 010000 ]
001 WA 040 220040
002 SUB #HO12 241012
003 Js14 130014
004 RD 040 210040
005 SUB #HOS0 241050
008 JNS 28 140028
007  RD 040 210040
008 ADD HOO3 231003
009 WwWR o 220041

Puc. 10. Okno IIporpamma

Okno kommnoHeHta IIporpamma  mno3Bosisier  HaOMOJaTh  MPOLECC  IPOXOMKACHUS
IIPOrPaMMBI.

Copnepx’uMoe 3TOro OKHa HeJb3s PElaKTUPOBATh.

Mcnonb3yss MyHKTbI MEHIO, MOYKHO COXPaHUTh COJEP’KUMOE OKHa B BHJE TEKCTOBOro (ailna,
BBIOpaTh HayabHBIN anpec obmactu O3V, xoTopas Oymer nu3acceMOnmpoBaThCs (pa3mep obacTw
nocrostHHbI — 300 syeek), a Takke YCTAHOBUTb WJIM CHATh TOUKY OCTAHOBA. YCTaHOBHUTH TOUKY
OCTaHOBa MOJKHO TpeMmsi crnocobamu: kKomaHnod Touka ocraHoBa u3 nyHkTa MeH0 Pabora,
OJTHOMMEHHOM KHOIIKOM Ha IaHEIW YNPAaBICHWS WIM ABOWHBIM LIEIYKOM KHOIKM MBIIIM B IEPBOMH
SIYEUKE COOTBETCTBYIOIIEH CTpOKH. IIpounrtare B OkHe KommoHeHTa IIporpamMma HUYEro Henb3s.
CoxpaHeHHbIil paHee (aii ¢ pacliMpeHHeM .aSM MOXXHO 3arpy3uThb B OKHO KOMIIOHEHTa TekcT
NporpamMmbl, acceMOJIMpoBaTh €ro M TOrjJa JU3acceMOJMPOBAHHOE 3HAYEHHME 3a/JaHHON o0nactu
namsITH aBTOMATHUYECKH TOSBUTCS B OKHe KomroHeHTa IIporpamma. Takyo mnpouenypy yaoOHO
HCIOJIb30BaTh, €CIM IporpaMMma M3HAYaJIbHO IMULIETCS WIW PEJaKTUPYETCs B MaMsITH B MaIIMHHBIX
KOJax.

6. Komnonenm Mukpokomanouwlii ypoeeHs

Komnonent Mukpokomanaubeiii ypoBeHb (puc. 11) wucmonb3yercss TOJIBKO B peEXHUME
MHUKPOKOMaHJI, KOTOPBI YCTaHABIMBAeTCs KOMaHJOW PeXuM MHMKpOKOMaHJa B MyHKTe MeHI0 Pabota
OCHOBHOTo okHa Mogens yueOHoit OBM. B okHO MukpokomMaHAHbII ypOBEHb BBIBOJUTCS MHEMOKO]I
BBINIOJTHAEMOM KOMaHZBI, CIIHUCOK MHUKPOKOMaHJ, €€ peaJM3yIolUX M YKa3aTellb Ha TEKYIIYIO
BBITIOJTHSIEMYIO KOMaHTy.

YroObl MPOCMOTPETH MPOLIECC BHIMOIHEHUS MPOrpPaMMbl Ha YPOBHE MUKPOKOMAaH 1, HEOOXO0AUMO
yT0o0BI MoOnmens DBM paborana numb0 B IMIaroBOM pEXHUME, JTUOO B aBTOMAaTHYECKOM pPEXHUME C
3aJIep’)KKON KOMaHAHOIO IIUKJIA.
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MUKpPOKOMaHAHbIW ¥ pOBEHb

002: SUB #012

MUKk 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. Okuo MMKpPOKOMAaH/AHBbIH YPOBEHb

Ecnu oTkpbITe OKHO MHKPOKOMAHIHBIH YPOBEHb, HE YCTAaHOBUB PEXUM MHUKPOKOMAH] B
MeHio Paborta, To mocne Hauyana BbIOJHEHMs HporpaMMel B pexxume Hlar (nim B aBTOMAaTuyeckom
pPEeXUME) B CTPOKE COOOIIEHHIT OKHA OyAeT BhIIaHO coolmieHre «Pe:KuM MUKPOKOMAH/] HeAKTHBEH.

IMopsinoK BHINOJIHEHHS PAadOTHI:
3aganue 1. Beimonuuts nporpammy u3 Tabmn.4Tabnuna 4.

Anpec Komannma KommeHnTapuit

rd 070 3arpys3ka B aKKyMyJIITOp TIEPBOTO
qucia.

wr R1 3anuch nepsoro yucia B peructp R1

rd 071 3arpy3ka B aKKyMYJISITOp BTOPOTO
qrcia

add r1 CrnoxxeHue uuce, pe3yabTar B
AKKyMYJISITOpE

wr 072 3anuck pesynapTata B O3Y

hlt Crom

BrimonHenue mnporpaMMbl ocymiecTBisieTcs HaxatueM Ha KHonky Ilyek. Ha pume. 12
MIPEJICTABICHBIPE3YIbTAThl BBINOJIHEHHS IPOrPaMMBbl CIIOKEHHS YUCeN S U 7, KOTOpPbIE pacloiaraloTcs B
saerikaxnaMaTy ¢ agpecamu 070 n 071. Pe3ynprar BBITOIHEHUS TPOTrpaMMBl, 4nciIo 12 3anuceiBaeTcs B
sueiiky OII ¢ anpecom 072.

43



/2 Moae e yae Guok IBM

000 =

| Myex Cron War | MEY

TOXCT OROFrPAMe
D& 2 L2
nONAMe, 35M ANy POH 034
=5 bee |omo12 RDR Imlms Monlrmm IR [momo OR |wmo
d
wi R1 Prsr
DR Immos R&R (1 MAR | 005
ok A bk 1o ovfo sfo zfe
we 072 b = J
23 Perwcrpec
sp |00 pc [005 [*[Fi0] 000000 RS 000000
i o Ra [000° Rl 000005 RE. 000000
CR (R2 000000 R7 000000
R3 000000 RS 000000
j oorfos . mafo apafom [ | Re oo R SN R 000000

®min  Pabora
2= I

000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 08 | 003 @ 4
20070 370001 210071 330001 220072 09000C ©£00000  000O0D 000000 000000

Crp Ni§
Cooteyerms
Keeamnagion

Cunation 12 ooHapKese.
Miaserca & nansre 6 £008 HasHa ¢ 200

3888828528~
:
-
g
:
:
:
:
:
:
:

Puc. 12

KoHnTpoJibHbIE BOIPOCHI
1. N3 xakuX OCHOBHBIX JIEMEHTOB cOCTOUT DBM 1 Kakue u3 HUX MPEICTABICHbI B
Moaenu?
Yro Takoe cuctema komaug DBM?
Kaxkue kiaccbl KoMaH/ peaCTaBIEHbI B MOJETN?
Kaxkue neiicTBUS BBITIOJIHSIOT KOMaH/IbI TIEpeaaun YIIPABICHHS ?
Kakwue criocoOsI afpecariuu UCmoibp30Banbl B Mojenu DOBM? B uem ominuuns Mexay

agbrwn

HUMUA?
Kakue orpanndeHus HakIaIbIBAIOTCS Ha CIIOCOO MpeACTaBIEHUS JaHHBIX B MOJEN?
Kakue pexxuMbl paboThI MPEAYCMOTPEHBI B MOJICTH M B YeM OTIIMYIHS MKy HUMH?
Kak 3anucarh nporpaMMmy B MallliHHBIX KOJIaX B MaMsTh Mojenu DBM?
Kaxkue criocoObI aipecariuy onepanioB MPUMEHSIOTCS B KomaHaax DBM?
0. Kaxue koMaHIpI OTHOCSTCS K KJIaccy Mepeiayu yrpaBieHus?

11. Kak mpocMoTpeTs CofepKIUMOe PErHCcTPOB IMPOIeccopa W U3MEHUTH COJICPIKUMOE
HEKOTOPBIX PETUCTPOB?

12. Kak mpocMoTpeTs u, Tpr He0OXOIUMOCTH, OTPEIAKTHPOBATH COJEPIKUMOE TUCHKU
namsatu? Kak 3amycTUTh BBIOTHEHHE WPOrpaMMbl B PEXHME NPUOCTAHOBKH pPabOTHI MOCIe
BBITTOJTHEHUS KayKI0M KOMaHIbI?

B©Ooo~No®

®opma npeacTaBIeHus pe3ybTaTa:
Otuer o npojenaHHoii padore.

Kpurepun onenkn:
OneHka «OTJIIMYHO» BBICTABIISETCS, €CJIN 3aJJaHHE BBIIIOJHEHO BEPHO.
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Or1eHKa «XOpOIII0Y» BBICTABIISCTCS, €CIIM XOJ BHIITOJIHEHUS 3aJaHUsI BEPHBIN, HO OblIa AOMyIIeHa
OJTHAWJIM JIBE OLUMOKH, MPUBEIIINE K HEMPABUIBHOMY pe3yibTary.

OLieHKa «yA0BJIETBOPUTEIHHOY» BBICTABISAETCS, €CIU MPUBEACHO HETIOTHOE BHITTOJIHEHUE
3aJlaHusl.

OlLieHKa «HEYOBJIETBOPUTEIHLHO» BBICTABJISETCS, €CIIH 33JJaHUE HE BBHITIOJHEHO.

45



Tema 2.4 TexHo10ru¥ MOBBINIEHUS] TPOU3BOIUTEIHLHOCTH MPOLECCOPOB

JlaGopaTopHoe 3ansTue Ne 6
KoMnuisinus u 3amyck nporpaMm B MalIMHHBIX KOJaX.

HBJIL: HAaYYUTLHCSA KOMIIMJIIMPOBATH U 3aIlyCKATh IIPOrpaMMbl B MAIIMHHBIX KOAAX.

Boinosinus padory, Bol Oynere:
ymembp:
- IOAKJIFOYATh JAOIMOJIHUTEIbHOE 000pYI0BaHHE U HACTPAUBATh CBA3b MEXKIY JIeMEHTaMU
KOMIIBIOTEPHOM CUCTEMBI;
- IPOU3BOIUTH UHCTAJUISLMIO U HACTPOHKY MPOrPaMMHOI0 00eCriedeH s] KOMITbIOTEPHBIX
CUCTEM

MarepuanbHoe o0ecrieyenme:
Metoanueckue ykazaHus Jis BBITOJHEHUS TAOOPATOPHBIX padOT, KOMITBIOTED.

3amanmue:
BBINOIHUTE TPOrpamMMy, HCIIOJIB3Ys MAIIIMHHBIC KOJIBI.

Iopsinok BpIMOJIHeHHs1 padoThi:3ananue 1.

Jlana mocnenoBareabHOCTh MHEMOKOJIOB, KOTOPYIO HEOOXOAMMO MpeoOpa3oBaTh B MaIIMHHbIE
kozbl, 3aHect B O3Y OBM, Beimonnuth B perkxume Hlar u 3adukcupoBaTh M3MEHEHHE COCTOSIHUM
IIPOrpaMMHO-JIOCTYIIHBIX 00bekTOB DBM (Tabim. 5).

Tabmuma 5.
ITocnemoBarenbHOCTD 3HayeHu A
Koman sl RD#20 W A W J
R30 DD #5 R@30 | NZ 002
Komer 211020 2 2 2 1

20030 31005 22030 20002

Brenem nonydeHHsie K01b1 TTOCHE0BATENRHO B stueiiku O3V, naunHas ¢ agpeca 000. BeimonHsst
komaHnel B pexxume lllar, Oyaem (ukcupoBaTh M3MEHEHHUS MPOTPAMMHO-IAOCTYITHBIX OOBEKTOB (B
naHHOM citydae 310 Acc, PC u stueiiku O3Y 020 u 030) B Tab. 6.

Tabmuma 6. Coep>kUMOe PETHCTPOB

P
C Acc (30) (20)

3ananue 2.

1. O3HAaKOMUTBCS C apXUTEKTYpoi Mojenu yuebHoit OBM.3anucars B O3Y
"mporpamMmy", COCTOSIIIYIO U3 MATH KOMaHJ — BapHaHTHI 3aJlaHusl BBIOpaTh n3Tabdmn. 7. Koman sl
pa3sMecTUTh B MOCIIEA0BATENbHBIX AUEHKaX MaMsITH.

2. ITpu HEOOXOIUMOCTH YCTAaHOBUTH HaYalIbHOE 3HAUYEHHUE B ycTpoiicTBo BBOAA IR.
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3. OmnpenenuTth T€ MPOrpaMMHO-I0CTYIHBIE 00BeKThl DBM, KoTOpBIE OYIyT
M3MCHSATHCS IPUBBITIOHEHUN 3TUX KOMaH/I.

4. Bomonnaute B pexxume Illar BBeneHHYIO MOCIEIOBATENBHOCTh KOMaH, (UKCUPYS
M3MEHEHUsA3HAYCHU 00BEKTOB, ONIPEICTICHHBIX B I1. 4, B Tabmuiie (cMm. popmy Tad. 6).
S. Ecnu B mporpamme o0pasyercss LMK, HEOOXOAUMO MPOCMOTPETh He Ooiiee ABYX

MMOBTOPEHUIKAXKI0 KOMaH/IbI, BXOJSIICH B TEJIO IIUKJIA.
Tabnuna 7. BapuaHTsl 3a1aHusl.

| Kom Kom Kom Kom Kom
R agmal agna 2 agna 3 agna 4 aHgma b
C IN MU WR WR JNS
00007 L #2 10 @10 001
D RD SU WR WR JNS
#17 B #9 16 @16 001
1 IN AD WR WR JS
00029 D #16 8 @8 001
D RD MU WR WR IJNZ
#2 L #6 11 @11 00
C IN WR DIV WR JM
00016 8 #4 @8 P 002
D, RD WR RD AD JS
#4 11 @11 D #330 000
0 IN WR RD SU JS
00000 9 @9 B#1 001
D RD SuU WR WR IJNZ
14 B #8 8 @8 001
1 IN AD WR WR JS
00005 D #12 10 @10 004
D RD AD WR WR JM
4 D #15 13 @13 P 001
C IN SuU WR WR JM
00315 B #308 11 @11 P 001
D RD AD WR WR IJNZ
#988 D #19 9 @9 001
C IN WR AD WR JM
3 00017 11 D11 @11 P 002
D RD MU WR WR IJNZ
4 #5 L #9 10 @10 001
dopma npeacTaBJeHNus pe3yJjbTara:
1. dopMyIHpoBKa BapuaHTa 3a/1aHUs.
2. MarmHHBIE KOJIbI KOMaH I, COOTBETCTBYIOIINX BapHAHTY 3aJIaHUSI.
3. Pe3ynbTathl BRIONHEHUS TOCIEA0BATEIHHOCTH KOMaH I B opMme Tad. 6.

Kpurepun onenku:

O1neHka «OTJIIMYHOY BBICTABIISIETCSI, €CIIM 3a/1aHNE BBIIIOJIHEHO BEPHO.

OreHka «XOpoII0» BBICTABIISETCS, €CIIN X0/ BHIIOJIHEHUS 3aJaHUs BEPHBIH, HO Obla AOMyIeHa
OJTHAMJIU JIBE€ OUIMOKH, IPUBEIIINE K HEMPAaBUILHOMY Pe3yJbTary.

Onenka «yAOBIETBOPUTENBHO» BBICTABIIACTCS, €CIIHA IPUBEICHO HEIIOIHOE BBIITOJIHEHUE
3a/1aHusl.

Onenka «HEeyZOBIETBOPUTENBHO» BBICTABIIACTCS, €CIIN 3aJaHUE HE BBITIOJIHECHO.
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Tema 2.5 KoMIOHEHTBI CHCTEMHOI0 0JIOKA

JladopaTopHoe 3aHsiTue Ne 7
Coopka, ycTaHOBKA, NOAK/IIOYEHHE KOMILIEKTYIOIHUX B kopnyc ITK

Hean: 1. HayanuTthes coOuparh CUCTEMHBIN 0JIOK KOMIIBIOTEpA € MMOMOIIBIO CTeH1a Ha 6a3e: EP-
5VKM3I / Celeron D 2.8 / DDR 256Mb PC2100/ FDD / HDD 160Gb / SVGA GV-N55128D, 2.
U3y4YUTh

HpaBuiia U MOPAI0K COOPKH, 3HATh Ha3HAUCHHE IUICH(POB 1 Pa3beMOB.

Beimosinus padory, Bel Oyaere:
ymembp:
— 1osydaTh MH(OPMAIHIO O MapaMeTpax KOMIIbIOTEPHOM CUCTEMBI

MatepuajibHoe ofecriedeHue:
Meroandeckue yKa3aHus ISl BBITOJHEHHUS Ta00PaTOPHBIX padOT, KOMIIBIOTEP, CTCH/I.

3aganue:
Cobpatb cuCTeMHBIN OJ0K KOMIIBIOTEPA.

KpaTrkue TeopeTuyeckue cBeJleHIs:
Cocras crenna: (Xapakrepuctuku sanonuunts CAMOCTOSTEJIBHO)

414

1. MaTtepunckas njara:
[IpouzBonurens EPoX
Monens EP-5VKM3I

Yurcer MaT. IUIATHI
dopmar miaTel
I'me3no nporeccopa

Makc. Koa-BO IIPOIIECCOPOB Ha
MAaTE€pPUHCKOUIIIATE

IHonnepxka Tumnos
MIPOIIECCOPOB
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YacroTra muHsI

Buneo M/B

3BYyK

Konunuecto pazsemo DDR
DIMM

Tun nogaep>KMBaeMoi amsITu

OdunuanpHO
MO//IEPKUBAEMBIE CTAHIAPTHITAMSITH

Max o0bem orepaTuBHON

MMaMsATH

WnterpupoBanusiii RAID-
KOHTPOJLIEP
Serial ATA
[Moanep:xka UDMA/66
[Monnepxka UDMA/100
[Moanep:xka UDMA/133
Cetb
AGP
KonunuectBo pazbremosn PClI
KiaBuarypa/MbIiib
[TopTsI
2. Ilpoueccop:
d

lMpouzBoagnTens Intel

Mopenb Celeron D 336

HasHnauyeHve

Tun o6opynoBaHus

OnuncaHune

Kopnyc
YactoTa wuHbl CPU
PaccenBaemas MOLWHOCTb

Kputnyeckas Temnepartypa

YacToTa paboThl npoLeccopa
He3n0 npoleccopa

Makc. Kon-Bo NpoLLeCCOPOB Ha MaTEPUHCKOW
nnarte

Anpo

Kaw L1

Kaw L2

Mopnepxka Hyper Threading

Mopnepxka 64 6ut

KonuyecTso aaep 49

YMHOXeHne



Buneosiapo npoueccopa
Texmponecc

3. OnepaTuBHAS NAMSATE:
[IpousBoauTenn

Tun o0opynoBanus
YacroTa (hyHKIIMOHHPOBAHHUS

[IpomyckHas crmocoOHOCTh
namsTH

4, HKMUL:

[IpounsBonurens
Mopens
AKTyaJbHasi EMKOCTb

CkopocTb BpanieHus
HITTUHICIIS

Bydep HDD
Cpennee Bpems gocTyna
Bpewms nepexona ¢ 1OpOKKHU
Ha IOPOXKKY
Hurepdeiic HDD
[IpomyckHasi cmtocoOHOCTD
uHTepdeiica
5. Bujeokapra:

[IpounsBoaurens

Monpens

Tun o6opynoBaHus
[Monnepxka API
RAMDAC

GPU

Yacrora GPU

Tun BumeomaMaTn

PazpsimHOCTD IIIHHBI
BHUJICOIIAMATH

YacroTa BUICOMaMITH

Koi-Bo muKcenpbHBIX
KOHBEWEPOB

WuTepdetic

TV out

HYNIX
Monyne namsitu DDR SDRAM

Seagate
160 Gb Barracuda 7200.9 3160812AS

GIGABYTE
GV-N55128D
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IToptsl

6. Baox nuranus:
[IpousBoauTeNb MICROLAB
Tun o6opynoBaHus biiok nutanus ATX

MakcuManbHasi Harpy3ka
OxnaxxaeHne 0J0Ka MUTaHUS
BxoaHoe HampskeHne 220 ~ 240 B +/-10%

MorHOCTh 0JI0KA TATAHUS 360 Bt

KOHHGKTOp IIMTaHUA
Mart.IiaTbl
Pazbnemel JJIS IIOAKJIIFOYCHU A

MOLEX/FDD/SATA
Iopsiaok BbINOJIHEHUS PA0OTHI:
1. YcranoBka npoueccopa

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

MogHUMHTE phiHar
MofEu*HaA
NNACTHHA

2. OOparuTe BHMUMaHHE Ha CKOIIEHHBIH yroia Ha mpoueccope. OH yKa3bIBaeT Ha
ocHoBaHue peruara.llponeccop BOHAET B pa3beM TOJIBKO MPU NPABHIBHOM €0 PACIIOIOKEHHUH.

ey mpoleccop He YAAaeTcsl yCTaHOBUTh B pa3beM, OOpaTUTECh K PYKOBOJACTBY IO YCTaHOBKE
v >opa. Hukorja He mpuMeHsTe ype3MEepHbIe YCUIIUS Uil YCTAaHOBKH IPOLIECCOpa, TaK KakK 3TO

IPUBECTH K CMUHAHUIO HOKEK U HEOOpaTUMOMY MOBPEXKIEHHUIO MPOLIECCOpa.

JonoveHan
CTRENKE

3. OHYCTI/ITG oponeccop B pa3beM OO yHnopa WM 3aTEM OIIYCTUTC pbIyar. YcranoBka
mponeccopa Ha 3TOM 3aKOHYCHA.

OnycTiTe
m peINar

2. YcTaHOBKA BEHTHJISITOPA Mpoleccopa
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Jns mpumepa paccmotpuM nporeccop Intel® Pentium® 4 (socket 423) u BEeHTHIATOP K HEMY,

YTOOBI MOKA3aTh MPOLEAYPY YCTAHOBKU. YTOUHHUTE y TneTinmaraTemnd VﬂﬁgﬁHmmenﬁmgrr{ MpoLeccop U

BEHTUJISATOD
Mo gHUMHTE peMEr
1. [TogHuMUTE phIYard MEXaHU3MA KPE....c.......
2. Pacnonoxure BEHTUIIATOP IPOLIECCOPA HAJT MEXAHU3MOM KPEILJICHHUS.

. g=. MBI COBETYeM HaHECTH HEOOJIBIIOE KOJIMYECTBO TEIIONPOBOAALIEH MacThl HA KOPITYC
o, ; “>copa. DT0 1mo3BoaHT OoJiee IPPEKTUBHO PaCCEUBATH BBIACISIONIEECS TEIUIO.

TENNONPOEDD ALLEA
nacToi
3. Omnycture 06a pbryara, 4ToObl IPUKATh BEHTUIIATOP K IIPOLIECCOPY.
4. [TonkmrounTe BEHTWIIATOP K pa3beMy NMUTAHHS BEHTHIATOPA, PACIIOIOKEHHOMY Ha
CHCTEMHOMIUIATE.
CnycTiTe
OnycTuTe peldar
peIMar
3. YcraHoBKa MojyJiei maMsTH
1. OTtkpoiiTe  mgacTMaccoBble  3allleJKH ¢  00eux  CTOpPOH
OTrpoiTe CTrpoiTe
FALLENKA FALLENKH
Ve - <
pazbema DIMM.
2. BcraBpTe MOynb maMsATH BepTHKaNIBbHO B pazbeM DIMM. Haxxmure Ha Hero cBepxy.
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HInan

KnH:uu'f

100 (TT Ty

3. 3aIeaKy aBTOMaTHYSCKH 3aKpPOKOTCA.

He npuxkacaiitech K KOHTaKTaM MOAYJICH MaMATH. 3arpsi3HEHNE KOHTAaKTOB MOXKET BBI3BATh
HENPaBWIbHYIO padOTy MOJYJIEH.

4, Ioaxaoyenue TMCKOBOAA

= -~
Faztem gna A4

5" QMCKOEOOS

@dnonnu JUCKOBOA, MOJAKIIOYEHHBIH K OJHOMY M3 37 ™™ =~~~ -~—
CUCTEMOM Kak ycTpoiicTBo "A".

donmnu AUCKOBOJ, MOJKIOYEHHBIA K 7TOMYpa3beMy,
yctpoiictso "B".

Pazrwem onAa

ITonxirounre 9Ty YacThb Kabenss K pas3be 3" nuckoEoaa
1. [ToaxmrounTe pazbeM MUTaHUS K (IIOTIITHAKC] KpacHEIA D
2. [ToAKIIOUMTE CUTHAIBHBIN KaOeb K (JIOIIH; obosHayaer T-uii

KOHTaKT kabena

3" dnonnm
OUCKOEOT,

=== ¢)

KpacHoid npoeag
ofikIMHO pacnonaraeTca
S QKON0 PA3LEMA THTAHKA

He mpeayCMOTpeHO KOHCTPYKTHBHBIX PEIICHHM, NMPEJOTBPAIAOIINX HEBEPHOE MOJIKIFOYEHUE

C »HOTO Kabens ¢uionmnu quckoBoa. Ecnu duonmu quckoBoa mocie cOOpkH He OyaeT paboTaTh, a
c O] TMCKOBOJA OY/IET MPH ITOM TIOCTOSTHHO CBETHTHCS, IIEPEBEPHUTE CUTHATBHBINA KaOelb.
3. [TogkmrounTe APyTyro 4yacTh Kabemst K CHCTEMHOM TuiaTe.

5. Hoakaouenue IDE ycTpoiicT
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[TepBbIif BUHUECTEp B cCUCTEME cienyeT moakmouarh K kademo IDEL. K stomy kabemto
MOYHOTIOAKITIOYUTH BUHYECTEPHI B pexxrme Master u Slave.

Ecnu Bel monkmouaete aBa IDE ycrpoiicTBa omHuM kabenem, cieayeT NEepeKIFOUUTh BTOPOE
YCTPOMCTBO B pexkuM Slave ¢ moMoIIbI0 YCTaHOBICHHBIX Ha HEM TEPEKITI0YATEIICH.

Boerna nonsen
BbiTe NOAKNKIYEH K

MoarnwyeHne
IDE weTpoHoTE

EMHYBCTERY.
MopknH4eEHKE
Mogknwyenne IDE
IDE weTpoHeTE K,ﬂ,p}l'ruﬂl'u'l
YCTROACTEAM

AKEVPATHO
ofipaWanTeck .
EMHYECTEROM.

F=ferafTe yospoEe.

CO-ROw !
OWD-ROm

[TonxmounTe pazbeMbl nutanus |IDE ycTpoiicTs.

[Moaxmrounte curHanbHbie kabenu |IDE ycTpoiicTs.

[Moaxmrounte ayano kabenu CD-ROM/DVD-ROM k pazbeMam Ha CHCTEMHOM TLIaTe.
: [Tepexmrounte ycTpoiicTBa B pexkuM Slave, eciu 310 Heobxoaumo. OOpaTuTecs K
PykoBoactBynosn3oBarens Barero CD-ROM/DVD-ROM.

NS

5. [MonkmrounTe kabenu K CUCTEMHOM Ijare.

6. YcranoBka miiat paciiMpeHus (BUAe0a anTepa)

1. OTKpONTE KPBIIIKY KOPITyCa.

2. BriHbTe 3armyniky 3aHel MaHe I HalpOTUB BRIOPAHHOTO pa3beMa PacUIMpPEHHSL.

MOT'YT MOpe3aTh KOXKy. Mcnoib3yiTe 3alIUTHBIE IEPYATKH U AaCCATHUKH.

N®E{e CJIelyeT BBINOJHATH 3Ty padOTy HE3aIIMIIEHHBIMU PyKaMH, TaK KaK OCTpbIE Kpas
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3. Haitnute cBoGomubiii pazbem PCl (AGP) na Bamieit cucremHo# miare.llomecture
IUIaTy HaJ COOTBETCTBYIOIIUM Pa3beMOM M CJE€rKa BCTaBbTE €¢. AKKYPaTHO, HO IUIOTHO MPHKMUTE €€
TaKUM 00pa3oM, 4TOOBI IJIaTa HaJIe)KHO BCTAIa B COOTBETCTBYIOLIUI pa3beM.

4, 3aduKcupyiTe TUIaTy C MOMOIIBIO BUHTA.

5. YCTaHOBHTE OCTalbHBIC IUIATHI PACHIMPEHHS W YCTPOWCTBA, IOJCOCAMHUTE BCE

Ka0enu W 3aKpoilTe KPBILIKY KopIyca.

BuhT AnA AGP Bngen
ckofikK  KapTa

MnaTa pacuMperna

~~ PCI

CucTtemHan
nnata

6. Ilepennsis naHeb

Buemnuii Bujg nepez[Heﬁ MaHCJI BalICro KOpIyca MOXKET OTIIMYATHCA OT HUKCIIPUBEACHHOTO.

Y¥CTpoWCTED CD-Rw MOMET
FAMMCEIBATE AaHHele Ha CD- puckw c
ONHOKpPATHORA FANUCE K WIKH

nepezaniCelBagmMele.

-
co-kn Yetpodcteo DWD-ROM momxer
uuTate O%D- u CO- nuckd.
B B
F=o = =]
£2-Aa
— Yotpolcteo CO-ROM mosxker vuTate
iy CO-gucEn.
) [
I—EiblK_rlH:nuaTEﬂb MUTaHKA
Ulo MHAMESTOR NHTaHKA
Blo MHoukaTop oBpalleHuA Kk EMHYeCTEpY
I ¢|
FHonka Reset
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L Y|

3" dnonnW AMCKOBOS MOMET YHMTATE
MMM 33NMCBIEATE AaHHBIE CiHA MAKWE
aWckr 3 152"

7. 3aauaa naHeJab

Ha pucynke nmokaszaHa 3aJHss MaHelb cucTeMHOTo Oj10Kka B kopryce ATX. B crenae
UCroib30BaHKOpITyC hopMm-dakTopa AT.

K ceTu
NEpEMEHHOMD
- TOKA
P52 knaeumatypa *\@é UsB EIKEHEp
) . :
] 2 '
P52 MWk 2] —

Unppoean
KaMmepa

FOA,
MelWe © MHTRpdEACOM
COM

=N - N Ol

[Nl R+ E R+ R I+

F.onoHEwW

goodavoooaooansaphon

BHGrhGGad

[

H0fAcTHE

9 =

MapHUTYpa

F-'-Edl‘d‘E
AyAHo LeHTR ﬂ

MukpodoH

HE mondTOp ANT moHuTOpR

56



8. Ioak0ueHne pa3beMa NUTAHUSA

Faztem nUTaHuA
NEpEMEHHOMN TOKS

BeHTURATOR

—

MepeknKYaTenes HANPAXEHWA
nepemeHHoro Toka 11002208

Seee? _I11ACTCS TOAKIIIOYATH HIHYP MUTAHUS 10 3aBEPILICHUsT COOPKU KOMITBIOTEPA.

3ampemniaeTcsi CaMOCTOSATEIILHO PEMOHTHPOBATh OJIOK MHUTAHUS WJIM HUCIOJIB30BaTh €ro
HeleneBbIM  00pa3oM. [IpoKOHCYIbTHPYHTECh ¢ (UPMON TOCTABIIMKOM, €CJIM Yy Bac BO3HUKIH
POOJIEMBI ¢ OJIOKOM TTUTAHHUS.

3 HIacTCA NNPUKACATHCA BJIAXKHBIMU PYKAMU K KOPIIYCY 0J10Ka MUTaHUS JAaxXe B TOM Cliy4dac,
€CJIM OH HC TOACOCANMHCH K CCTH. Kanenbpxu BOABI C PYK MOI'YT BbI3BATb KOPOTKOC 3aMbIKaHHE.

0IUMO TIpoBepuTh nepekiaodarens 110/220 B mepen BKIIOUYCHHEM B CETh 10 OKOHYAHUH
coopku. HempaBuibHash yCTaHOBKa 3TOTO TEPEKIIOYATENs MOXKET BBI3BATh MOBPEKACHHE OJI0OKa
MUTAHUS WK J1a)Ke BO3rOpaHUeE.

1. [Topxnrounte caBoeHHbld pazbeM craHaapra AT (wim 20-KOHTakTHBIN pa3beM
nutanuscrangapta ATX) K COOTBETCTBYIOIICH PO3ETKE, PACIIOIOKEHHOW Ha CUCTEMHOM TIIaTe.
2. JU1 Hae’)KHOTO KPEIJIEHHSI CIIEAYET BCTABUTh Pa3beM 10 LIEITYKA.

Bceraa coemewaite
YepHble Nposoaa
NPH NOAKNIOSEHHH

paszveMos X CHCTEMKON NnaTte
¢ 5

/

Paavem PY Pazvem P8

KoHnTpoJibHbIE BOPOCHI

1. B xakom mopsiike ocymiecTBisieTcsi cOopka CUCTEMHOTo 0J0Ka KoMIbioTepa’?

2. Kaxkue mpaBuia He00X0IMMO COOIOIATh TPH COOPKE CHCTEMHOTO OJ10Ka?

3. Jlnst uero Ha Beex nuieigax, npuiaraeMblx K CTEHy OJMH MPOBOJHHUK TOMEUYEH
KpacHBIMIIBETOM?

4. K kakomy ¢opm-pakTopy OTHOCUTCA JaHHas cucTeMHas miara? [1o kakum

MpU3HAKaM MOKHOATO OTNPEAETUTH?
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5. Uro HEoOXoanMO cienarth, eciu Ha oqHoM IDE muteiide moakimrodeHs! 18a
ycTpoiicTBa?

6. Kaxoii Tun naMaty ucnosab3yeTcsi Ha JAHHOM CTEHJE?
7. Yro HeoOXOANMO YUUTHIBATh MPH MOJKIOYEHUN JUCKOBOAA?
8. ITosicHuTe Ha3HAUCHME BCEX PA3bEMOB HA 3a/{HEH ITaHEIU CUCTEMHOI0 OJIOKa.

dopma npeacTaBjieHus pe3yJbTara:
OtuyeT o pojenaHHou padore:

1. Tewma u 11e516 pabOTHI

2. Ornucanue Xo/1a MPOBEJCHUS padOThI, OIMOOK, BO3HUKIIIMX B PE3yJIbTATE BHITOJHEHUS
paboThL,aNMapaTHEIX XapaKTePUCTUK KOMITBIOTEpa

3. OTBETHI HA KOHTPOJILHBIC BOIIPOCHI

Kpurepum ouenkmn:

OLIGHKa «OTJIMYHO» BBICTABJIACTCA, CCIIM 3aIaHUC BBIITOJITHCHO BCPHO.

OreHKa «XOpOIII0Y» BBICTABIIAETCS, €CIIM XOJ] BHIIIOJIHEHUS 3aJJaHus BEPHBIH, HO Oblia JOMyIeHa
OJTHAWJIU JIBE€ OUIMOKH, IPUBEIIINE K HEMPABUIEHOMY Pe3yJIbTarTy.

OLeHKa «yA0BJIETBOPUTEIBHOY» BBICTABISAETCA, €CIU IPUBEACHO HEIOIHOE BBIITOJIHEHUE
3aJlaHusl.

OLeHKa «HEeyJOBJIETBOPUTEIBHO» BBICTABISAETCS, €CIIHM 33JaHUE HE BBIIOJIHEHO.
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Tema 2.5 KoMIOHEHTHI CHCTEMHOI0 010K

JladopaTopHoe 3aHsiTue Ne 8
YcranoBka koHuUrypanuu cucrembl npu nomomu yruiautsl CMOS Setup

Hesn: n3yunts HacTpoiiku nmporpammsl BIOS Setup, ymers nonb3oBathest nmapamerpamu BIOS
JUITHACTPOMKH KOMITBIOTEPA Ha ONTUMAJIBHYIO PadoTYy.

Boinosinus padory, Bol Oynere:
ymembw:
— ToJyyaTh HH(POPMAIUIO O MapaMeTpax KOMIIbIOTEPHOU CHCTEMBI

MarepunanbHoe obecrieyeHue:
Meroauueckue yka3aHus JJIs BBITOJHEHUS 1a00PaTOPHBIX paboT, KOMIIBIOTED.

3aganue:
BEIMONHUTE YCTaHOBKY KOH(PHUTypanuu cucteMsl ipu momontn yruautsl CMOS Setup

KpaTtkue TeopeTnueckue cBegeHHs:
Oo0mnmue cBegeHus

BIOS (Basic Input/Output System), uto B mepeBojie Ha pyCCKHii 03HayaeT: «ba3oBas cucrema
BBO/Ia/BBIBOJIa». Takoe Ha3BaHWE MOJYYHSI HAOOP MHKpPOIPOTPaMM, OTBEYAIOIIMX 32 pabdoTy 0a30BBIX
GyHKUMH BHJIE0AIaNTepoOB, IHUCIJIEEB, JUCKOBBIX HAKOMUTENEH, JMCKOBOJIOB, KJIaBHATYp, MBILICH U
JIPYTUX OCHOBHBIX YCTPOWCTB BBOJIa/BBIBOIa MH(POPMALIUH.

OcnoBHbIMU QyHKUUsAME BIOS sBisttorcs HavanbHbli 3anyck [IK, TectupoBanue u nepBuuHas
HACTpOWKa 00OPYIOBaHMs, pacIpe/ie]ICHHe PECYpPCOB MEXKAY YCTPOWCTBAMH M aKTHBAIMS MPOIETYPHI
3arpy3Ku ONEepaluOHHON CHCTEMBI.

C yuerom Toro, uro BIOS orBedaer 3a camblii HayambHBIA ATAIl 3arpy3Kd KOMIBIOTEpa BHE
3aBUCUMOCTH OT €ro KOHQUIypaluH, TO 3Ta MporpamMma JOJDKHA OBbITh JOCTymHa JUIs 0a30BBIX
YCTPOMCTB Cpa3y ke Mnociie HaxxaTus Ha KHONKY BKItoueHus [IK. IMeHHO mosTOMy OHa XpaHUTCA HE Ha
KECTKOM JHMCKe, KaK OOJBIIMHCTBO OOBIYHBIX TNPHIIOKEHUH, a 3amMChIBaeTCs B CIELHUAIBHYIO
MHUKpOCXeMy (pIId11I- maMsTH, pacloI0KEHHYIO Ha CUCTEMHOM I1aTe.

[Tomumo ¢mdmI-mamsaty, B kotopoi xpanutcs cama BIOS, Ha cuctemHO#l miate cymiecTByer
W emle OJMH BHJ TMaMSITH, KOTOPBIA MPEIyCMOTPEH JJIsl XPAaHEHUS HACTPOCK KOH(UTYpalmuu STOH
nporpaMMmbl.  M3roTaBnuBaeTcs OH € TNPUMEHEHHMEM KOMILJIEMEHTapHOTO  METalo0-OKCHUIAHOIO
nonynpoBoguuka wid CMOS (Complementary Metal Oxide Semiconductor). Mmenno 3Toi
ab0peBUaTypoll M Ha3bIBAIOT CIELHUATM3UPOBAHHYIO MNaMATh, B KOTOPOW COJEpKAThCSA JaHHBIE O
3aIycKe KOMIBIOTEpa, ucronszyemsle BIOS.

CMOS-namsaTh nuTaercst oT OaTapeilky, YCTaHOBJIEHHOW Ha MaTepuHCKoOW miare. brmaronmaps
3TOMY, TIPH OTKJIFOUEHHH KOMIBIOTEpa OT po3eTku Bce HacTpoiku BIOS coxpanstorcs. Ha crapeix
komnbioTepax QyHkuun CMOS-namatu  ObUIM  BO3JIOXKEHBI Ha OTAENbHYIO MHKpocxemy. B
coBpeMeHHBIX ke 11K oHa sBnseTcs 4acThIo yuIICceTa.

ITpouenypa POST u nepBonauanbHas 3arpy3ka I[IK

ITocie HaxaTHs KHOIIKM BKIIOYCHUSA KOMITIBIOTEPA, ICPBBIM 3aIlyCKaCTCsA 0JIOK IIUTaHUA,
HAYMHAs M0/1aBaTh HANPSHKEHHE Ha MATEPUHCKYIO TuiaTy. Ec 0HO B HOpME, TO YHUIICET JaeT KOMaHIy
Ha cOpoc BHYTpEHHEW NaMsTH IEHTPAJIBHOrO Tporeccopa W ero 3amyck. [locme sToro mporeccop
HauYnHACT MOCICAOBATCIBbHO CUHUTBIBATH M BBIIIOJHATH KOMAHABI, 3allMCAHHBIC B CHUCTEMHOH naMATH,
POJIb KOTOPOM BBITIOHAET Kak pa3 Mukpocxema BIOS.
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B camoM Hawanme mporieccop IMOJy4aeT KOMaHAy Ha TMPOBEJICHHE CaMOTECTHPOBAHUSI
komroHeHToB kommbiotepa (POST - Power-On Self-Test). Ilpounenypa POST Bxitouaer B ceOst
HECKOJIbKO 3TarloB, MPOX0X/ICHUE OOBIIMHCTBA KOTOPBIX BbI MOXKETe HabmoaaTh Ha skpane [1K cpasy
nocJie ero BkitodeHus. [lociieoBaTeibHOCTh MPOUCXOISIIETO epe]l HadalloM 3arpy3Ku OINepallHOHHOM
CHCTEMbI TaKOBA:

1. CHayvaJia IpOUCXOAUT ONPEAEICHUE OCHOBHBIX CUCTEMHBIX YCTPOMICTB.

2. [anee ocymecTBiIseTcs WHULMAIU3ALMA YCTAaHOBJICHHOW OIEPAaTUBHOM IaMsTH,
3anuck B Hee BIOS u npoBepka MUKpOIporpaMMsel Ha LETOCTHOCTb JaHHBIX.

3. Tperuii mwar - HacTpoiika Habopa CUCTEMHOMH JIOTUKH, WX IIPOLIE FOBOPSI, YUIICETA.

4. 3areM IPOMCXOAUT IMOMCK M OIpEIEeJICHHE BHIAEOKapThl. Eciim B kommbroTepe

YCTaHOBJICH BHEIIHWI (CaMOCTOSITENBHBIN) BUICOaanTep, TO OH OymeT uMerh cobctBeHHyro BIOS,
KoTopyto ocHOBHas cuctemHast BIOS Oyzaer uckath B onpeeieHHOM Juana3oHe aapecoB namsatu. Eciu
BHEIIHUN rpaduyeckuil amantep OyJeT HalaeH, TO MEpBOE, YTO Bbl YBHJIUTE Ha HKpaHe, Oyner
n300pakeHUe C Ha3BaHWEM BHCOKapTHI, chopmupoBanHoe ee BIOS.

5. [Tocne HaxoxmeHUs rpaduyecKoro ajanTepa, HAYMHACTCS MPOBEPKA IIETOCTHOCTH
napametrpoB BIOS u coctosHusa Oartapeiiku. B 3TOT MOMEHT Ha 3KpaHe MOHUTOpA OJIHA 3a APYrou
HAYMHAIOT TOSBIISATHCS TE CAMBIC TAMHCTBEHHBIC O€JIble HA/IKCH, BBI3BIBAIOIINE TPETET Y HEOMBITHBIX
MOJIb30BaTeNel 13-3a HEMOHUMAaHUA Mpoucxoadiero. Ho Ha caMom jiene HU4ero CBEpXbeCTECTBEHHOTO
BOTOT MOMEHT HE TPOUCXOIMT, B YeM BBl CaMu ceifuac yoemutech. IlepBasi, camasi BepXHsisi HaJAIUCh,
KaK MpaBUII0, COJEPKUT JIoroTun pazpabotunkos BIOS u nundopmaruio 00 ee ycTaHOBICHHON BEPCHH.

—=—=_American

—_— N

=——= 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
US8 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 HDC HD1002FAEX-0023A0
SATASG.3 HL-DT-ST DVDRAM GH22NSSO

@ Avard Modular BIOS v6.88PGC
¥ Copyright (C) 1984-2811, Award Software, Inc.

Z268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58GHz(188x45)
<CPUID :888286A7 Patch ID :88888025>
Memory Testing : 16382MB OK + 66M shared memory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

<DEL> :BI0S Setup <F9> :¥pressRecovery2 <F12> :Boot Menu <End> :Qf lash
82,21,2812-268-7AB9HGCBMC-88

6. 3aTeM 3amycKaeTcsi TECTHMPOBAHHUE IEHTPAIBHOIO MPOLECCOopa, MO OKOHYAHUU
KOTOpOTO Ha AMCIUICH BBIBOJATCS JaHHbIE 00 YCTAaHOBIIEHHOM YMIIE: Ha3BaHUE MPOU3BOIAUTENS, MOJIEIH
U €ro TakTOBas 4acToTa.

7. CrenoM HauMHAETCS TECTUPOBAHHME ONEPATUBHOW mamsATH. Ecin Bce MpoXoauT
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yAa4HO, TO Ha SKPaH BBIBOJIUTCS 00mni ycTaHOBICHHBI 00beM O3Y ¢ Haanuceio OK.

8. [lo oxoHuyaHum mpoBepku OCHOBHBIX KkKommnoHeHTOB [IK, HauumHaercs mouck
KJIaBHATYPhl U TECTUPOBAHUE NPYTUX MOPTOB BBOJIA/BBIBOJA. B HEKOTOPHIX Ciydasx, HA 9TOM JTare
3arpy3KaKkOMITbIOTEPa MOXKET OCTAaHOBUTHCS, €CIM CHCTEME HE yAacTCs OOHAPYXHUTh MOIAKIIOYCHHYIO
kiaBuaTypy.lIpu 3ToM Ha 3KpaH cpasy ke OyAeT BBIBEICHO 00 3TOM IPEeayIpeKICHHE.

9. Janee HaumHaAETCs OMNpENEICHUE MOAKIIOUEHHBIX K KOMIIBIOTEPY HaKOIHUTENEH,
BKJIFOYAsi ONITUYECKHUE TTPUBOJIBI, )KECTKHE TUCKH U Gummi-aucku. CBeIeHUs 0 HalJIEHHBIX YCTPOMCTBAX
BBIBOJISITCSL HA 9KpaH. B Tom cityuae, eciiv Ha CUCTEMHOM IJIaTe YCTAaHOBJIEHO HECKOJIBKO KOHTPOJLJIEPOB
OT Pa3HBIX MPOU3BOJUTENICH, TO MPOIEAypa UX WHUIMAIM3AIMN MOXKET OBITh OTOOpa)KeHa Ha Pa3HBIX
JKpaHax.

Serial ATA AHCI BIODS, Version iSrc 1.28E

Copyright (c) 2883-2888 Intel Corporation

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

Controller Bus#88, Device#l1F, Function#iB2: 86 Ports, 86 Devices

Port-88: Hard Disk, OCZ-VERTEX3 MI

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

Port-83: Hard Disk, Hitachi HDS72484BALEG46
Port-84: CDROM, Optiarc DUD RH AD-5268S

ARM

"

10. Ha 3aBepmaromeMm »3Tane OCYILECTBIISECTCS PACHpPENENICHHE PECYPCOB MEXKITY
HailieHHbIMU BHYTpeHHUMH ycTpoiicTBamu I1K. B cTappix koMIbloTepax, nocie 3TOro oCymecTBIseTCs
BBIBOJI Ha JIMCIUUIEM WTOrOBOM TaOJIMLBI CO BCEM OOHApyXEHHBbIM 00OpyJoBaHHEM. B coBpeMEHHBIX
MallgHax TabJaula Ha JUCIIIeH y)Ke He BBIBOJUTCS.

11. Hakonen, ecnu nmponenypa POST mpounuia ycnemno, BIOS nHaumnaer nowck B
HOJKIIOUCHHBIX Hakomurtensx [nmaBHoil 3arpyszounoit O6mactu (MBR), rme comepkarcst aaHHbBIE O
3alycKe ONEpPallMOHHOW CHUCTEMBl M 3arpy304HOM YCTPOMCTBE, KOTOPOMY HEOOXOIMMO Iepenarhb
JaJIbHENIIEE YIIPaBIICHUE.

B 3aBucumocTu OT ycTaHOBJIEHHOW Ha KoMmbloTep Bepcun BIOS, mpoxoknenue mpounemypbl
POST MosxeT mpoxoauTh ¢ HeOOJIBIIMMU U3MEHEHHUSIMU OT BBIIICOMUCAHHOTO TTOPSIKA, HO B IIEJIOM, BCE
OCHOBHBIE 3Tarbl, OyAYyT BBIOJHATHCS MpH 3arpy3ke kaxaoro [TK.

UEFI BIOS

bazoBele mnpuHIMIBEL paboThl cucteMHOM BIOS i1 HACTONBHBIX KOMITBIOTEPOB OBLIH
copMupoBaHbI B nanekux §0-bIX ToJax MPOIUIOro BeKa. 3a MPOMIEANINE AECATHICTHS KOMIBIOTepHAS
MHAYCTpHsI OypHO pa3BUBajach U 3a 3TO BpeMsl IOCTOSHHO CIYYaJlCh CUTYalllu, KOTJa HOBbIE MOIEIH
YCTPOMCTB OKa3bIBAIMCh HECOBMECTUMBIMHU € onpeeneHHbMI BepcusamMu BIOS. YUto Obl pa3pemiars 3tu
npobaemMbl, pa3paboTYMKaM IOCTOSHHO NPUXOAMIOCh MOAUGUIMPOBATh KOJ 0a30BOH CHCTEMBbI
BBOJIa/BBIBOJIa, HO B UTOTE IENBIA PsII POTPAMMHBIX OTpAaHMYEHHA TaK M OCTaJCs HEHM3MEHHBIM CO
BpemeH nepBbix gomamHux [1K. Takas cutyanus npusena k Tomy, 4ro BIOS B cBoem kitaccuueckom
BapHaHTE OKOHYATEIBHO IIEPECTall YAOBJIECTBOPATH TPEOOBAHUSAM COBPEMEHHOTO KOMIIBIOTEPHOTO
&KeJe3a, Mellas ero pacnpoCTPaHEHUI0 B MAacCOBOM CEKTope MepcoHasok. CTajo MOHSTHO, YTO
HE00XO0JIMMO YTO-TO MEHSTb.

B 2011 romy, ¢ 3amyckoM B MpPOU3BOJACTBO MAT€pPUMHCKHUX IUIaT Juis mpoueccopos Intel
nokosienuss Sandy Bridge, ycranaBnuBaronuxcs B pazbeM LGAL1155, Hayanoch MaccoBoe BHEAPCHUE
HOBOT'O MPOTrPaMMHOI0 UHTepdeiica A HayalbHOU 3arpy3ku komibiorepa - UEFI.

Ha camom nene mepBast Bepcusi JaHHOUM anbTepHaTtuBbl 00bMHON BIOS Obuta paspabGotana u
YCIICIITHO HMCTOJIh30BaHa KommaHuel Intel B cepBepHBIX cucTemax emie B kKoHIEe 90-bix romos. Torna,
HOBBIN uHTepdeiic mis HadanbHOU 3arpy3ku [IK naseBancs EFI (Extensible Firmware Interface), o

61



ykeB 2005 roay ero HoBas crermdukanus noxyunia Hazanune UEFI (Unified Extensible Firmware
Interface). Ha ceroansmiamii 1eHb 3TH Be a0OpEBUATYPHI CUUTAIOTCS CHHOHUMAaMHU.

Kak Bugute, mpou3BOAUTENN CHUCTEMHBIX IUIaT HE 0OCO0O CHEIININ NEePeXOJUTh K HOBOMY
CTaHAapTy, A0 TMOCIEAHEro IMBITAsCh COBEPIICHCTBOBATh TpaauimoHHeie Bapuanuu BIOS. Ho
OYEBHJIHASI OTCTAJIOCTh ATOM CHUCTEMBbI, BKJIOYass ee¢ 16-OuTHBIA HWHTEpPEic, HE BO3MOXKHOCTh
ucrnosb30Bath 6onee 1 MO agpecHOro MpocTpaHCTBA MaMSATH, OTCYTCTBUE TOJICPKKH HAKOITHUTEICH
o0vemom Oosnee 2 TO u

JIPYTHE MTOCTOSIHHBIC HEepa3peluMbIe MPOOIeMbl COBMECTUMOCTH C HOBBIM 00OPYZOBaHHUEM BCE
e CTaJH Cephe3HbIM apryMEHTOM JUIs [IepeXo/ia Ha HOBOE MPOTrPaMMHOE pellIeHUE.

Kakwue xe namMeHenus npuHec ¢ co00il HOBBIN 3arpy30uHblid nHTEp(eiic, npennoxennslii Intel u
B ueM ero ominuusi ot BIOS? Kak u B cinyuae ¢ BIOS, ocnoBno#t 3anaueid UEFI sBisieTcs KoppeKkTHOE
onpeneneHue obopynoBanus cpaszy nociie BkiarodeHus:i [IK u mepenauya ympaBieHHs KOMIBIOTEPOM
onepannonHoi cucreme. Ho mpu stom, nepemensl B UEFI HacTonbko miryOOKH, YTO CpaBHHBATh €€ C
BIOS 6b110 OBI TPOCTO HEKOPPEKTHO.

BIOS — »T0 mnpakTuueckn HEU3MEHSEMBIH MPOTPaMMHBIA KOJ, BIIUTHIM B CIELHUATILHYIO
MUKPOCXEMY M B3aUMOJCHCTBYIOUIUN HAIPSMYI0O C KOMIIBIOTEPHBIM OOOPYIOBAaHHEM C IOMOIIBIO
COOCTBEHHBIX MpOrpaMMHBIX cpencTB. [Ipouenypa 3arpy3ku kommbioTepa ¢ momoiibio BIOS mpocra:
Cpa3y mociie BKJIIOYEHHUSI KOMIIBIOTEpA MPOU3BOAUTCS IMPOBEPKA 0O0OPYIOBAHUS M 3arpy3Ka MPOCTHIX
YHHUBEPCAIbHBIX JpaiiBEpOB Jii OCHOBHBIX alMapaTHbIX KoMmoHeHTOB. [locie storo BIOS naxomut
3arpy34uK ONEeparMoOHHON CUCTEMBI B €r0 akTuBHpyeT. [anee npoucxonut 3arpyska OC.

Cucremy UEFI wMoxHO Ha3BaThb NPOCIOWKONH MEXIy anmapaTHBIMM KOMIIOHEHTaMU
KOMITBIOTEPa, C UX COOCTBEHHBIMH MHUKPOIPOTPAMMAMHU-TIPOIITUBKAMU, W OINEPANMOHHOW CHCTEMOM,
YTO MO3BOJISIET el Tak ke BhMoiHATh (GyHkimu BIOS. Ho B otnuune ot BIOS, UEFI npencrasmnser
co00¥ MOAYIBHBIA MPOrPAMMUPYEMBIF HHTEPQEIC, BKIIOYAOIINNA TECTOBBIC, paboune U 3arpy304HbIe
CEpBUCHI, ApalBephl YCTPOWCTB, MPOTOKOIBl KOMMYHHKAlui, (yHKIHMOHAIBHBIE pPACIIUPEHUS U
COOCTBEHHYIO TpaduYecKyr0 OOO0JIOUKY, |TO JeJaeT ero IOXO0XHM Ha CHIIBHO OOJICTYCHHYIO
ONepalnoHHyI0 cuctemy. IIpu stom
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10JIb30BATEIbCKUN uHTepdeiic B UEFI COBpPEMEHEH,
MOJIICPKUBAET YIIPABICHUE MBIIIBI0 U MOXET ObITh JIOKAJM30BaH Ha HECKOJIBKO SI3bIKOB, BKIIOYAs
PYCCKUI.

Baxupim npeumymniectBom EFI sBmsiercss ee kpoccruiaropMeHHOCT, W HE3aBHCHMOCTH OT
MIPOLIECCOPHOM apXUTEKTOPHl. CrenuuKauyu 3TOH CHCTEMBI MO3BOJISIIOT padOTaTh €i MPAKTUYECKU C
mo0oi KoMOuHaImeln yumnoB, Oyap To apxutekrypa x86 (Intel, AMD) nin ARM. bonee Toro UEFI
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uMeeT npsiMOi JOCTYTI KO BCEMY anmnapaTHOMY
00ecreyeHnIo

KOMIIbIOTEpa U IUIaT(OPMEHHO HE3aBUCUMBIE ApalBephl, YTO JAeT BO3MOXKHOCTh 0e3 3amycka
OC opranu3oBaTh, HAIPUMEP, BBIXOJI B UHTEPHET WJIM PE3EPBHOE KOMUPOBAHUE AUCKOB.

B otrnnuue ot BIOS, kox UEFI u Bcs ee cinyxeOHas nHGOpMAIMS MOXET XPAaHUTHCS HE TOJIBKO
B CIIELIMAIIBHOW MHUKPOCXEME, HO M Ha pa3liesiaX Kak BHYTPEHHUX, TaK U BHEUIHUX >KECTKUX JIUCKOB, a
Tak e CEeTeBhIX XpaHWaumiax. B cBoio odepenab, TOT ¢akT, 4TO 3arpy304HbIC JaHHbIE MOTYT
pa3MeaTbcsi Ha BMECTUTEIBHBIX HAKOMUTEIIAX, IMO3BOJISAET 33 CUET MOAYJIbHON apXUTEKTYpPhl HAJEIATh
EFl OorartbiMu (QyHKIHOHAIBHBIMU BO3MOXKHOCTSAMHU. Hampumep, 3TO0 MOryT OBbITh pa3BUTHIC
CpeICTBa JTUATHOCTHKH, UM TIOJIE3HBIC YTHIIUTHI, KOTOPBIE MOKHO OYAET HCIONh30BaTh KaK HA JTare
HauvanbHOM 3arpy3ku I1K, Tak u nocne 3anmycka OC.

Eme onmnoii xmoueBoil ocobennoctbto UEFI sBnsiercs BO3MOXHOCTH pabOTBl € KECTKHUMHU
JIMCKaMH OIPOMHBIX 00bEMOB, pa3MedeHHbIX Mo cranmaapry GPT (Guid Partition Table). ITocnennuii He
nojepkuBaeTcs HU ogHoi Monupukamuein BIOS, Tak kak nMmeeT 64-0uTHBIC aJipeca CEKTOPOB.

3arpy3ka I1K na 6aze UEFI, kak u B ciyqae ¢ BIOS, HaunHaeTcs ¢ ”HUIMATU3AIMN YCTPOMCTB.
Ho npwu stom, maHHas mpoueaypa MpOUCXOAWT ropasno Obictpee, Tak kak UEFIMmoxer ompenensith
cpa3y HEeCKOJIbKO KOMIIOHEHTOB OJHOBPEMEHHO B mapauienbHoM peskume (BIOS ununmanusupyer Bce
YCTpOWCTBA IO Odepeau). 3areM, MpOUCXOAUT 3arpy3ka camoit cucrembl UEFI, mox ympaBnenuem
KOTOPO BBIMOJHIETCS KaKoi-muOo Habop HEOOXOMUMBIX NIEHCTBUI (3arpys3ka JIpailBepos,

WHULUATIM3AIMS 3arPy309YHOT0 HAKOMUTEIS, 3aIyCK 3arpy30YHBIX CIYKO U T.J.), U TOJBKO
MOCJIE 3TOTOOCYIIECTBISETCS 3aMyCK ONMEPAlHOHHON CHCTEMBI.

Janycx Windows ¢
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MoskeT nmoka3artbcsl, 4YTO TaKkas MHOTOCTYIIEHYaTasl Mpolielypa JoJKHA YBETUYUTh 00I1ee BpeMs
3arpy3ku I1K, Ho Ha camom nene Bce mpoucxoaut HaobopoT. C UEFI cucrema 3amyckaercs ropasio
ObIcTpee, Oyarofaps BCTPOCHHBIM JpaiiBepaM M COOCTBEHHOMY 3arpy3uuky. B urore, nepen craptom,
OC nonydaeT ucUepnbIBaIOIYI0 HHPOPMALIHIO 00 amnmapaTHOM HaYMHKE KOMIIbIOTEpA, YTO MO3BOJISET
3aIyCKaThCs €il B TeueHNe HECKOJIbKUX CEKYH/I.

Hecmorps Ha Bcro mporpeccuBHocts UEFI, Bce ke cymecTtByeT psj OrpaHUYCHUH,
CIEePKUBAIOIIMX aKTUBHOE Pa3BUTHE U PACHpPOCTpaHEHUE 3TOro 3arpy3uuka. [leno B ToM, 4To ISt
peanu3ali BCeX BO3MOYKHOCTEHl HOBOIO 3arpy304Horo uHTtepgeiica TpeOyeTcs IOJHOLEHHAs ero
MOJJIEP’KKA CO CTOPOHBI ONEpaIMOHHbIX cucTeM. Ha ceronHAmHuil 1eHb B MOJHOW Mepe UCIOIb30BaTh
Bo3moxkHOCcTH UEFInmo3Bonser Toasko Windows 8. OrpaHndeHHy0 HOJJIEPKKY HOBOro MHTepdeiica
uMerT 64-pazpsansie Bepcun Windows 7, Vista u Linux Ha siape 3.2 u Boime. Tak e BO3MOXHOCTH
UEFI wucnone3ytoTcst B 3arpy3oduHoMm MeHemkepe BootCamp kommanueidt Apple B coOCTBEHHBIX
cucremax Mac OS X.

Hy a xak »xe mnpoucxomut 3arpyzka kommbtorepa ¢ UEFI, ecnim Ha Hem wucnonb3yrorces
HenojepkuBaemas oneparrondas cuctema (WindowsXP, 32-6utnas Windows 7) wiam (aiinoBas
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pasmetka (MBR)? Jlns Takux ciaydaeB B HOBBIN 3arpy304HbI HHTEPGhENC BCTPOSCH MOAYJIb MOLAEPKKH
comectumocTu (Compatibility Support Module), mo cytu, npeacTaBisromui U3 ceds TPaIUIHOHHYIO
BIOS. MmenHo mosTOMy, MOXHO BHUJETh, KaK MHOTHE COBPEMEHHBIE KOMIIBIOTEPHI, OCHAICHHBIC
cucremubiMu Tutatamu ¢ UEFL, 3arpykaercst TpaJuIMOHHBIM criocoOoM B pexume smyisinuun  BlOS.
Yarie Bcero 3To MPOUCXOJUT MOTOMY, YTO MX BIIJENbIIbI IPOJOJIKAIOT UCIIONB30BaTh pasaensl HDD ¢
tpaguuronHoii MBR u He xoTsaT nepexoauts k pazmerke GPT.

[Iporpamma HacTpoiiku BIOS

st Toro, uto OBl 3amyCTHTh MporpaMmy HacTpoiiku BIOS HeoO6xomumo BO BpeMsi IPOBEICHUS
npoueaypsl nepBoHadaibHoro tectupoBanus [1K Haxarh onpeneneHHy0 KIAaBUITY WK UX COYETaHHUE.
B nmopasnsromeM OONBIIMHCTBE CIlydaeB B HACTONBHBIX KOMITbIOTEepax s Bxoga B BIOS Setup
ucrnonb3yercs kinasuma Del, pexe F1 wim F2. B HoyTrOykax Ha060poT, Harbosiee 4acTo I ITUX IeNeH
3aJIeHCTBYIOTCS MMEHHO (yHKIMoHanbHbIe knasummu (F1, F2, F11, F12).

American
Megatrends

www.ani.com

BLUS (C) 2007 American Megatrends, Inc.
5 PSKPL ACPT BIDS Revision 0603
(ntel (R) Pentium(R) Dual CPU E2180 @ 2.00GHz
Speed : 2.51 GHz Count : 2

Press DEL to run Setup

Press F8 for BBS POPUP

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

V3HaTh TOYHO, KaKWe€ W3 KIABUII HCHONB3YyIOTCS i 3amycka BIOS Setup moxno u3
WHCTPYKIIMU K KOMIIBIOTEPY HIJIM CHCTeMHOH mnaTte. Tak ’keé B HEKOTOPHIX CIy4asX BO BpeMs
npoxoxnaenus mpoueaypel POST Ha »KpaH MOHHMTOpa BBIBOAWTCS TOJCKa3ka, O TOM KaKyko

KHaBHHB/HeO6XOﬂHMO HaXXaTb HHHBXOﬂ&BIﬁWTpOﬁKH.

® Award Modular BI0S 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

> :BI0S Setup <F9) :¥pressRecovery2 <F12> :Boot Menmu <End> :0f lash
280 12-Z268-7A89WNCHAMC -88

[ToMrMo HEOOXOIUMOCTH 3HATh HYXHYIO KiaBumny, /it rnomaganus B BIOS Setup, e menee
Ba)XHO BbIOpaTh NMpaBHJIBHBIH MOMEHT ee Haxarus. UYToObl He omo3naTh, Jydyllle cpa3y IMociie Havaja
3arpy3ku [IK MHOrokpaTHo HaxumaTh KJIaBUIly Bxoja. B OojbHIMHCTBE ciy4yaeB TakoW CHocod
rapaHTHpOBaHO obOecrieynBaet 3amyck Hactpoek BIOS.

[Iporpamma Bios Setup wumeer TekcToBwIi uHTepdeic 0e3 Kakux-1ubo TU3aiHEPCKUX
YXUIIPEHUH M YHPaBISETCSd HCKIIOYUTEIHHO C MOMOUIbIO KiaBUATypbl. OOBSCHIETCA 3TO TEM, YTO
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rpadudeckas 000JI04Ka ITOTO MPHIOKEHHUS MPAKTUYECKA HEe MEHsIach ¢ 80-BIX TOAOB, MMOITOMY BCE
BBIIVIAAUT OYCHBb MPOCTO U ACKCTUYHO.

B o6mewm cnyuae mnTepdeiic BIOS Setup ObiBaeT ABYX THIIOB: C PACIOJIOKEHHEM TJIABHOTO
MCHIO B/IBa CTOJ'I6I_Ia HJIK TOPU30OHTAJIBHO. IlouaTes xakoi Tun nepea BaM MOKHO Cpa3y IMOCJIC BXOAa B

nporpaMmy U OTKPBITUS €€ I'NIaBHOI'O OKHA.
CHOS Setup Utility - Copyright (C) 1984-2011 Award Softuware

b MB Intelligent Tweaker(M.1.T.) Load Fail-Safe Defaults
Standard CMOS Features Load Optimized Defaults
fidvanced BIOS Features Set Supervisor Password
Integrated Peripherals Set User Password
Power Management Setup Save & Exit Setup

PC Health Status Exit Without Saving

Tise: Select Item F11 : Save CMOS to BIOS
Q-Flash F10 : Save & Exit Setup F1Z : Load CMOS from BIOS

Change CPU's Clock & Voltage

B nepBomM citydae Bbl yBHIUTE Ha CHHEM (DOHE CITMCOK pa3JesiOB, pa3MEIICHHBIX B JIBa CTOJIOIA.
Takoit Bapuant xapaktepen aisi Bepcuit BIOS, paspaborannbix kommanueii Phoenix Technologies
(AwardBIOS, Award Modular BIOS, Award WorkstationBIOS). Ix TpaagHIIMOHHO B CBOMX CHCTEMHBIX
IIatax UCIONb3YIOT Takue mpou3Boautenu, kak MSI, Gigabyte, Foxconn, ECS u npyrue.

Bo BTOpOM cityyae mepes BaMu MOSIBUTCS. OKHO € CepbiM (D)OHOM, B KOTOPOM MEHIO C OCHOBHBIMHU
paznenamu OyIeT pa3MeIaTbcsl CBEpXy HSKpaHa, B BHUAC CHHEW TOPU3OHTAIBHOM IMOJOCKHU. Takoi
uHTepdeiic, kak npaswio, npucyir mis BIOS kommanuun American Megatrends (AMIBIOS, Aptio

AMIBIQOS), ucnon3yronmxcsi B MarepuHckux miatax ASUS, Intel, ASROCK u HEKOTOPBIX IpYyrHX.
BIOS SETUP UTILITY
Advanced Pouer Boot Exit

[ :10:19] Use [ENTER]1, [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 Haster : [Not Detectedl
» Fourth IDE Master : [Not Detected]
» IDE Configuration D Select Screen
t1  Select Itenm
» System Information *= Change Field

Tab Select Field
F1 General Help
F16  Save and Exit
ESC Exit

v02.61 (O)Copyright 1985 2009, American Megatrends. I
HecMmotpst Ha Takue pa3nuuus B uHTEpdeice 3TUX ABYX BapHaHTOB, Bce pazaensl BIOS Setup
HMEIOT CXOee mpescTaBieHne. Uto Obl yOenUThCS B OTOM, JIaBaliTe MOCMOTPUM Ha CTPYKTYPY OKOH
MPOrpaMMBbI B 00OUX CITydasix.
B BepxHeli wacTu HSKpaHa BBl BCerjJa HaijeTe Ha3BaHHE TEKYIIEro paszaena (B ciydae ¢
TOPU30HTAIILHBIM MEHIO Ha3BaHUE MOJACBEUMBACTCS) WIH MOApa3/ena.
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CHOS Setup Utility - Copyright (C) 1985-2005, American Megatrends, Inc.
Standard CMOS Features

Date (MH:DD:YY) [Tue 81/06/20091 Help Item
T ime (HH :HM:SS) [14:43:371

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]

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

» System Information [Press Enterl

Tie+:Move Enter:Select +/-/:Ualue F10:Save ESC:Exit Fl:General Help
F8:Fail-Safe Defaults Fb:Optinized Defaults
OCHOBHYIO 4YacTh J3KpaHa 3aHUMaeT 00JacTh, B KOTOPOW pa3MeIaeTcsl CIUCOK MOJpa3/ielioB
(0Oo3HauarTCAd TPEYroJbHBIMU CTpEJIKaMHM) M IapaMeTpoB BblOpaHHOro paszaena. Chopasa oT
HaVMEHOBAHMS [TapaMEeTPOB PACIIONaraloTcs UX 3HadyeHHUs. IIpu 3TOM CTOUT ydecTb, UTO €CIIU IapameTp
BBIJICJICH OJIETHBIM I[BETOM (TOJIyOBIM WMJIM CBETJIO-CEPBIM), TO OH JIMOO MMEET CTATYyC «TOJBKO JJIsi
YTEHUS» U HECeT HUCKIIOYUTENbHO HH(GOPMAIMOHHBIN XapakTep, JU0O Uisi ero peJakTHPOBAHUS

HE00X0AMMO MU3MEHUThH JIPYTOM, CBSI3aHHBIN C HUM MapaMeTp.
BIOS SETUP UTILITY

Ai Tueaker Aduanced Power Boot Tools Exit
HaseaHue pasgena Use (ENTER], [TABI
[17: :091 or [SHIFT-TAB] to
System Date [Fri 64/15/2011] select a field.
Language [Englishl
Use [+] or [-] to
configure system Time.

» Storage Configuration I

» AHCI Configuration
b Snten Taformation CnpaBo4Has nHpopmalus

KnaBuww ynpasnesuns
|

> Select Screen
11 Select Item
.- Change Field
Tab Select Field
F1 General Help
F10 Save and Exit
ESC Exit |

Cnuncok nogpasaenos 1 napaMmeTpos

v02.61 (C)Copyright 1985 2009, American Megatrends, I

[TpaByro yacTh 3kpaHa 0OOBIYHO 3aHMMAET CTOJOEL, B KOTOPOM BBIBOJHUTCS KpaTKas CIpaBOYHAS
nH(popMalKg TO BBIJIEJICHHOMY IapaMeTpy WM MOApa3jieny, a TaK K€ MOJCKa3KU MO BO3MOXHBIM
JeMCTBUSAM M UCIIOJIB30BAaHUIO KJIaBUII yrpasieHus (American Megatrends). B mporpamme HacTpoiiku
BIOS ¢ cuamM (oHOM, MOJCKa3Ka IO WCIIOIH30BAHHUIO (YHKITMOHATBHBIX KJIABHUII PACIIOIAracTCs
OOBIYHO B HMKHEH 4acTH 3KpaHa.

He cMoTps Ha pa3Hoe 1BeTOBOE O(QOpMIIEHHE M HEOOJbIINE pazuyMs B PACHOJOKEHUU Ha
9KpaHe pabouux OHIEMEHTOB, MO CBOeH cyTH o0a uHTepdeiica O4yeHb MOXOXKH, M MPEnoJHOCHT
MH(OPMALIHIO TIOJIB30BATENSIM IPAKTUUECKU OJUHAKOBBIM 00pa3oM. IMEHHO moATOMY IpueMbl paboTh
¢ napamerpamu BIOS B 000ux ciryyasix mpakTUYECKH OJMHAKOBBHI.
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Jns HaBuranMM MO MEHIO M BBIOOpa HYKHBIX IapaMeTpoB, MOJpPA3/eiOB WIM pPa3/aesioB
MCIOJIL3YIOTCS KIIABUIIIH CO CTPEIKaMHU, a JUIsl IX OTKPBITHS — KiiaBuiia «BBon» («Entery). 3a Bo3Bpart k
NpEebIAYIIEeMY 3KpaHy M BBIXOJ M3 TEKYIIUX HacTpoek oTBedaer kinaBuma «ESCy». Tak ke npu
IIOMOLIA

9TOH KJIaBUIIK BBl MOkeTe BeINTH U3 BIOS Setup 6e3 BHECEHUSI N3MEHEHUH B HACTPOMKHU, HAXKaB
€e B INIABHOM MeHI0. [[loMUMO 3TOr0 HEeM3MEHHBIMU SIBISIFOTCS yHKIHH KiaBuil «F1y, BbI3bIBaroIei
cupaBky u «F10», nanmuammsupyromen Beixog u3z BIOS Setup, u3 mroboro mecra mporpamMbl ¢
COXpaHeHHEM caenaHHbIX n3MeHeHui. KiaBunm «PageUPy»/«PageDowny» unmu «+»/«-» TpaauIrOHHO
MCIOJIb3YIOTCS 1JISl TIOCTIEI0BATENBHOTO NIepedopa TOCTYMHBIX 3HAaYCHUM N3MEHSIEMbIX [TapaMeTPOB.

Kpome BeImenepeunciieHHBIX — KJIaBuIL, s pabotel ¢ HacTtpoiikamu BIOS  moryr
HCIIOIb30BaThCs UAPYTrue GyHKIMOHATbHBIE KiaaBuln («F2» - «F9», «F11», «F12»), HO nX Ha3HAYCHHE
B 3aBUCHUMOCTH OT MOJICJIM IUIaThl M €€ MPOHM3BOJIUTENS, MOXET OTIMYarbcs. Bmopouem, 4yTo OBl
MOHATh, 3a YTO Kaxaas M3 HUX OTBEYaeT, HecioxkHo. [locraTouHo oOpaTuTbcs K MOACKa3KaM,
BO3HUKAIOIIMM Ha SKpaHEe WM MOJIMCTAaTh PYKOBOJACTBO K CUCTEMHOM IUIATE.

OcHoBHbIe pa3aensl BIOS Setup ¢ K0JIOHOYHBIM ITIaBHBIM MEHIO (cHUHUI GOH)

Kaxnass Monenb MaTepMHCKON TUIaThl BO MHOTHX CIIydasX HMMEET CBOW YHHKAaJbHBIH HaOOp
HAaCTpaWBaeMbIX IMapaMeTPOB, HO NPU ATOM Ha3BaHMUS W TEeMaTUYecKash HAMpPaBICHHOCTb OCHOBHBIX
paznenoB BIOS Setup o0b19HO OCTarOTCS HEM3MEHHBIMH.

Standard CMOS Futures

B npanHOM pazzgene cocpenoTOYEHBI OCHOBHBIE (CTaHAAPTHBIE) HACTPONMKH KOMIBIOTEpA, K
KOTOPBIM OTHOCATCA: yCTaHOBKAa CHUCTeMHBIX AaThl u Bpemenu (Date, Time), mapameTpbl JUCKOBBIX
Hakormrenieii (IDE  Channel), a Tak >xe pasnmuuynas wuHpopMmamus o cucteme (cBeneHHs 00

YCTAHOBJICHHOM ITPOLIECCOPEC, KOJIMYCCTBC OHepaTPIBHOfI ImaMsITH U I[I)YTI/IC).
CHOS Setup Utility Copyright (C) 1984-2811 Auerd Software
Standard CNOS Features

Date (nn:dd:yy) Febh 16 2814 Iten Help
Tine (hh:nn:ss) 21 : 19 : 14

IDE Channel 8 Master [None]

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

IDE Chamnel 1 Slave [None]

IDE Channel 2 Master [Nonel Heek>

IDE Channel 3 Master [Nonel Sun. to Sat

Halt On (ALl , But Keyboard) (Month>

Jan. to Dec

<Day>

1 to J1 (or maxinum

allowed in the month)

<Year>
2088 to 2899

Enter:Select +/-/PU/PD:Value F1l8:Save ESC it Fl:General Help
evious Values FG:Fall-Safe Defaults F7:0ptinized Defaultls

Advanced BIOS Features

OTOT paznen coAepkutT pacumupenHsle HacTpoiiku BIOS. K naunbonee pacmpocTpaHeHHBIM U3
HUX MOXHO OTHECTH:

VYnpasienue K3-NaMsAThI0 HEHTPAIBHOIO IpoIieccopa

[TapameTpsl, cBsi3aHHBIE C HIOAHCAMHU 3arpy3kd KomIbioTepa. Hampumep, 31ech MOKHO
BKJTIOUUTE/OTKITIOUNTE peskuM NumLock, pexxum yckopennoit 3arpy3ku (Quick Boot), a Tak e mokas
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JIOTOTHUIA TIPOM3BOIUTENS TIATHI BO BpPEMs MPOBeIeHHs Hporuenypbl camorectupoBanus (Full Screen
LOGO Show).
Bri6op mociteoBaTenbHOCTH orpoca 3arpy3ounsix yerpoiicts (First/Second/Third Boot
Device).
Eme ogna camas BoctpeboBannas ¢pynkius B BIOS Setup, Hapsiy ¢ ycTaHOBKO# 1aThl U
BpPEMEHHU.

BxmroueHne/oTKIIIOYeHnEe TEXHOJIOTHHA CaMOKOHTPOJIA xKecTkoro aucka S.M.A.R.T.
CHOS Setup Utility Copyright (C) 1984-2811 Avard Softlware
Advanced BIDS Features

» Hard Disk Boot Priority [(Press Enter) Iten Help
Quick Boot [Enabled]
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. Capablility [Disabled]
Linit CPUID Max. to 3 [Disabled]
No-Execute Memory Protect [Enabled]
Delay For HDD (Secs) [ 8]
Full Screen LOGD Show [Disabled]
Init Display First (PCI1
Onboard VGA [Auto]
On-Chip Frane Buffer Size [ G4MNB+2MB for GTIT)

Tiee :Move Enter:Select «/=/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
F5:Previous Values FG6:Fail-Safe Defaults F7:0ptinized Defaults

Advanced Chipset Features

B sTrom pasnene onuchIBarOTCS HACTPOWKHM YHIICETA, YCTAHOBJIEHHOTO B CHCTEMHYIO IUIATY,
BCJIE/ICTBHE Yero HabOp mapaMeTpoB 37ECh HANpsAMYyI0 3aBHCUT OT €ro Tuma u moaudukauuu. B
OONBIIMHCTBE CIIy4aeB 374eCh cOOpaHbl OINLMH, OTBEYalollMe 3a padoTy OINEpaTUBHOW MaMATH
(peryiaupoBKa 4YacTOTbl M TaWMHUHIOB), IIMHBI OOMEHa JaHHBIMU Mexay mpoueccopom u O3V,
rpadpuueckoit muHbsl AGP/PCI-E n Buneoananrtepa.

Phoenix - AwardBIOS CMOS Setup Utility
Rduauced Chlp;et Features

» DRAM Clock/Drive Control Press Enter Iten Help
» AGP & P2P Bridge Control Press Enter
» CPU & PCI Bus Control Press Enter

HALT Command Detect Disabled

System BIOS Cacheable Disabled

UVideo RAM Cacheable Disabled

Intruder Detection Disabled

Tiee Houe Enter Selsct */= /PU/PD Uilus FlB'Save ESC: Exlt F1:Ceneral Nelp

Creyer OTMETUTh, YTO B HEKOTOPBIX CUTYallMIX UMEHHO C MOMOIIbI0 U3MEHEHUS! TapaMeTPOB
ATOTO pasjiesia MOXKHO MOBBICUTh CKOPOCTh PabOThl KOMIThIOTEPA MU KaK TOBOPSAT, COBEPIINUTH PA3roOH.
[IpaBma, B mocienHee BpeMs OMIIMH, OTBEYArOIIee 3a yBenudeHue ckopoctu pabotsl [1K, gamne Bcero
BBIHOCSTCS ITPOM3BOIUTEIISIMA B OT/ICIIBHBIN CIICIIMATU3NPOBaHHbIN pasnen BIOS.

Integrated Peripherals
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JlaHHBIM pa3zen COAEPKUT MapaMeTpbl, OTBEYAIOLIME 3a pPabdOTy, HHTEIPUPOBAHHBIX B
MaTEpUHCKYIO IUIaTy, NMepuepuiHbIX YCTPOMCTB, TaKUX KaK: KOHTPOJUJIEPHI KECTKUX IucKoB, USB-
IIOPTOB, 3BYKOBBIX u CETEBBIX allanTepos, u IIPOYHX.
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CNOS Setup Utitity Copyright (C) 1984-2811 Award Software

Integrated Peripherals

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

SATA PortB-3 Native Mode
USE Controllers

USB Legacy Function

USHB Storage Function
Azalia Codec

Onboard H/W 13594

Onboard H/H LAN

SMART LAN

Onboard LAN Boot ROM
Onboard USB3.8 Controller
eSATA3 Controller

[Disahled]
LAHCI1]
[Enabled)
[Enabled]
[Enabled]
[Enabled]
[Enabled])
[Disabled]l
[Enabled]
[Enabled)
[Press Enterl
[Disabled]
[Enabled]
[Disabled]

eSATA3 RAID Configuration [Press Enter)

fi++:Move Enter:Select
FS iPrevious Values

+/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
F6:Fall-Safe Defaults F7:0ptinized Defaults

Hampumep, 3/1eCh BBl MOXETE BKIIOYUTH/OTKIIOYUTH BCTPOSHHYIO 3BYKOBYIO KapTy, HMOIICPKY
USB-ycTpoiicTB BBoa WK BeIOpaTh peskuM RAID st co3nanust MaccuBa jK€CTKUX JHCKOB.

Power Management Setup

3nech coOpaHbl OMNIMH, OTBEYAIOLIME 3a JJIEKTPONUTAHHE U PEXKHUMBI HEProcOepekeHus
KoMITbroTepa. [IpakTHueckn BCe COBPEMEHHBIC KOMITHIOTEPHI TO3BOJISIOT OCYIIECTBIISTH YIPABICHHE
AJIEKTPOITUTAHUEM HEMOCPEACTBEHHO M3 OIEPAlMOHHOW CHCTEMbI, HO JUIsS 3TOro Tpeldyercs
noanepxkkaco croponsl BIOS cnenmanmsupoBanHoro crannaptel ACPI, pexxuM, u GyHKIIME KOTOPOTO,
PETYIHUPYIOTCS KaK pa3 B 3TOM pasjere.

Tak ke 371eCh BBl MOXETE yKa3aTh, KaKue JEHCTBUS JIOJDKHBI MPOUCXOIUTH NMPH HAXATHH Ha
KHOIIKY MMUTaHUs1, HACTPOUTH ycioBus BkitoueHus [IK u ero mepexoja Kk MOHMXEHHOMY MOTPEOIECHUIO
SHEPTUU WU BBIXO0JIA U3 «CIITIKHY.

CHOS Setup Utility C Software

Pou

right (C) 1984-2811 Auard
Managenent Setup

ACP1 Suspend Type
ACP1 LED Control
Soft-0ff by PHR-BIIN
PHE Event Make Up
Resune by Alarn

HPET Support
HPET Mode

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

[Enabled]
[32-bit nodel

Iten Help
Henu Level

[S1(POS)]

Set suspend type to
Power Un
ACPI1 0OS

Suspend under

Pouwer On By Mouse

[Disabled] [S3(SIR)]
Power On By Keyboard S8

[Disabled] Set

suspond tupe to
) RAN undm
AC Back Function

ErP Support

[Soft-0ff]
[Disabied]

/PU/PD :Value F18:Save ESC:Exit

Ties :Nove Enter
FS:Previous Values

Select o/
F6:Fail-Safe Defaults

Fl:Ceneral Help
tinized Defaults

F7:0
PnP/PCI Configurations

B atom paznene HaxonaTcs mapaMmeTpsl yrpasieHus Texnonoruu Plug and Play, oTBewaromeit 3a
pacmpeneneHue pecypcoB Mexay ycrporictBamu IIK u ux ObicTpoe KOHPUTYpUPOBAHHE, a TaK XKe
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Hactpoiiku pabots! mmHel PCIl. Kak nmpaBuio, ganHble QYHKIMHM C YCIEXOM BBIOIHSIIOTCS CHCTEMOM
u

He TpeOyIoT PYyYHOTO BMeENIaTeabCcTBa. [109TOMY B COBPEMEHHBIX KOMITBIOTEPAX JaHHBIN
paszien MOKETOTCYTCTBOBATb BOBCE.

PC Health Status (H/W Monitor)

CoBpeMeHHbIE MaTCpPHHCKHE IUIAThl BCErJa OCHAIIAIOTCS JaTYUKAMH, KOHTPOJIUPYIOIIUMHU
paboume TeMmmeparypbl ¥ HANpsDKEHHS OCHOBHBIX YCTPOMCTB, a TaK K€ CKOPOCTH BpallCHUS
BEHTUJISITOPOB CHCTEMBI OXJIAXKACHHS. Bee nx mokasareny Kak pa3 1 0TOOpaKaroTcs B JaHHOM pa3jiere.

IMomumo storo B PC Health Status moxHO ynpaBisre pexuMamu pabOThl BEHTHIISATOPOB U
HACTpauBaTh BapHAHTHI OMOBEIICHUI Ha Cllydad BO3HHKHOBEHHMsS IEPErpeBa, OCTAHOBKU Kyliepa WU
OTKPBITHS KPBILIKH KOPITyCa.

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

Reset Case Open Status [(Disabled) Item Help

[Disabled]

Don't resel case

open statucs

[Enabled]
Clear case open status
and set to be Disabled

at next boot

CPU Warning Tenperature [Disabled]
CPU FAN Fail Warning [Disabled]
POMER FAN Fail HWarning [Disabled]
SYSTEM FAN1 Fail Warning [Disabled]
fi+e :Move Ente elect +/-/PU/PD:Value F18:Save xit Fl:Ceneral Help
FS:Previous Values Fb6:Fail-Safe Defaults F7:0pt ed Defaults

Frequency/Voltage Control

B nanHoMm pasnene coOpaHbl NapaMmeTphl, OTBEYAIOLIME 3a YCTAaHOBKY pabOuuX YacToT U
3HAQUYEHMI HANPSKEHUN ISl POLECCopa, ONEPAaTUBHON NMaMATH, BUJIEOKAPTHI U APYTHX ycTpoHcTB. I1o
YMOJIYAHHIO BCE YaCTOThl M HANPSHKEHUS HWMEIOT PEKOMEHJ/IOBAHHBIC 3HAUEHUS W HACTPAUBAIOTCS
ABTOMATHUYECKH, UTO TAPAHTUPYET HAICKHYIO paOOTy CUCTEMBI.

Phoenix - AwardBIOS CMOS Setup Utility
FrequencysVoltage Control
Dummy 0.C [Disabled] Item Help
Extreme Cooling [Disabled]
» Memory Feature [Press Enter]
» Uoltage Control [Press Enter]
» CPU Feature [Press Enter]
CPU Clock Ratio (2o Xl
CPU Host Frequency(Mhz) (1811

MCH Strap [Autol

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, 3HaU€HHE HEKOTOPBIX MapaMEeTPOB 3TOT0 pa3felia MOYKHO MU3MEHATh BPYYHYIO.
DTO aeT BO3MOXKHOCTh Pa3orHaTh MPOIECCOp, MaMATh U MpoYre KOMIOHEHTHI, 3aCTaBUB UX pabdOoTaTh
Ha TOBBIIICHHBIX YacTOTaxX. TOJbKO HEOOXOAMMO MOMHHUTb, YTO C OJHOM CTOPOHBI, Pa3rOH MO3BOJISET
YBEJIMUYUTH OOIIYI0 MPOU3BOAUTEIHLHOCTh CUCTEMBI, a C IPYyroil — MOXKeT BbI3BaTh cOou B pabote 1K u
CTaTb MPUYMHON BBIXOJA M3 CTPOs Pa30THAHHOIO >Keje3a (HampuMep, IPU YCTAHOBKE 3aBBIILIEHHBIX
3HaYeHUH HanpspkeHuit). Tak yTo 3/1ech ciieyeT ObITh OUYE€Hb OCTOPOKHBIMHU.

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

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

Advanced Frequency Settings [Press

Advanced Memory 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
Memory Frequency 2148 .24 MHz
Total Memory Size 16384 MB

CPU Tenperature 38.8 °C

Ucore
DRAM Voltage

ti++:Move Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit F1l:General Help
FS :Previous Values F6:Fail-Safe Defaults F7:0ptinized Defaults

Croutr OTMCTUTb, YTO MHOTHC KPYINHBIC NPOU3ZBOAUTCIN MATCPUHCKHUX ILJIAT OIIHUHU 110
HaCTpOﬁKe qaCTOT U HaHp}I)KeHI/Iﬁ BBIHOCAT B CHCLIPIEU'ILHLIIZ pa3acit ¢ OPUTMHAJIBHBIM Ha3BaHUCM,
nanpumep MB Intelligent Tweaker (M.1.T.) umu Cell Menu.

Load Fail-Safe Defaults

Oro He pas3jenn, a KoMmaHna, cOpaceBaromas Bce Hactpoiku BIOS x 3HaueHmsM 1o
YMOJYaHHUIO, TIPU KOTOPBIX TapaHTHpyeTcs cTa0mibHas pabora Bceil cuctembl. [locie BbIOOpa 3TOTrO
MyHKTa TIepe]] BAMU OTKPOETCS OKHO, B KOTOPOM MOTPeOyeTCsl HOATBEPAUTh COPOC HACTPOEK HaKaTHEM
KITABUIIN «Y ».

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

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

Integrated Peripherals Set User Password

Pouer Management

Load Fail-Safe Defaults (¥Y/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, ycranaBnuBaromasi 3HadeHus HacTtpoek BIOS Ttakum o0pa3om, uToObl ObI ObLTa
obecrieueHa ONTUMaIbHAs MPOU3BOAUTEIHLHOCTh KOMIIBIOTEPA C COXPAHCHHEM CTAaOMIBLHOCTH PabOThI
BCEX €ro KOMIIOHEHTOB. [Ipy 3TOM mapamMeTphl, KOTOPBIE ITOBEPTaIOTCS aBTOMATUYECKOMY W3MEHEHHIO,
3aBUCAT OT MOJCIN CHUCTEMHOMU MJIaThl U MOTYT Pa3HUTBLCH.

CHOS Setup Utility - ight (C) 1984-2811 Auvard Software

MB Intelligent Tweaker(M.I.T.) Load Fail-Safe Defaults
Standard CMOS Features Load Optimized Defaults
Advanced BIOS Features Set Supervisor Password
Integrated Peripherals Set User Password
Pouer Managenent tup

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

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

Load Optinized Defaults

OpHako y4yTHTe, 4TO Takas ONTHUMM3AllMs HACTPOEK B HEKOTOPBIX CIydasX MOXKET MPHUBECTH K
HecTaOWUIbHOW paboTe CHCTEMBl H3-3a HECOBMECTHUMOCTH YCTAHOBJIIEHHOrO o0OopyaoBaHusa. Torma
CIeyeT BEPHYTHCS K HACTPOIKaM 1o ymondyaHuro npu nomoinu komanasl Load Fail-Safe Defaults u
onpoOoBaTh HACTPOUTDH HY)KHBIE ITApaMETPhl BPYUHYIO.

Set Supervisor Password

Komanpga, koTopast mo3BojsieT yCTaHOBUTh, CHATh WM W3MEHUTH aJMUHUCTPATUBHBIN MapoJlb,
KOTOPBIH UCIIOJIB3YETCSI IS TIOJTHOTO JJOCTyIa Ko BceM HacTpoiikaM BIOS, a tak ke nipu 3arpyske [1K.

Set User Password
Komanpa, ycranaBnuBaromiasi mojb30BaTeNbCKUI MApoJib, MO3BOJIAIONIMN MOJIYYUTh JOCTYI K
nmpocMoTpy 3HadeHumid mapameTpoB BIOS. To ecTh OOJBIIMHCTBO HACTPOCK OYJIET 3aKpPBITO IS

PCAAKTUPOBAHUA. Tak xe JaHHBIN apoJib MOKXHO UCITOJIB30BATh IIPH 3arpy3KE KOMIIBIOTECpA.

OcHoBHble paznensl BIOS Setup ¢ ropu3oHTAIBHBIM [NIABHBIM MEHIO (cepblil hoH)

Main

Hcxons w3 Ha3BaHWs, MO MHEHUIO pPa3pabOTYMKOB, B JTOM pasjeiiec COOpaHBI TJIaBHBIC
HacTpoiiku BIOS, kK KOTOpbIM OTHOCSTCS BpeMs W JaTa, MapaMeTpbl YCTaHOBJIEHHBIX JHCKOBBIX
HakonuTened u oOmas cucremHas wuHpopMmarus (Bepcus BIOS, moxmens mporeccopa, o6beM
yCTaHOBJIEHHON mnamsaTH). Takum oOpa3oMm, Main sBiseTcss NMPaKTHYECKH IOJHBIM aHAJIOTOM YIiKe
3HaKoMoro Ham pazzaena Standard CMOS Futures.
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BIOS SETUP UTILITY

Suystes Time

Kak BbI, HaBepHOE, yXe Aorajganuch, Haubojaee BOCTPeOOBAaHHOW OMIMEN B JaHHOM pasiele,
SIBJISIETCSI HACTPOMKA CUCTEMHOM J1aThl U BPEMEHMU.

Advanced

Kak npaBuito, 3T0T paszesn uMeeT HauboJIbIlee KOJINIESCTBO O JIJIsl HACTPOMKH KOMIIOHEHTOB
u IIK u BriovyaeT B cebs cpa3y HECKOJbKO 3HAYMMBIX MOJPA3IEioB. 3/1€Ch HAXOIATCS MapaMeTphl,
oTBeyarone 3a pabory mentpaiabHoro mpomeccopa (CPU Configuration), omepaTuBHON maMsTH,
Bujeoagantepa, uyuncera (Chipset), munbl nepemaun ganueix PCI u TexHomorum Plug and Play
(PnP/PCI Configuration, PCI PnP), Bctpoennbsix mnepudepuiinbix ycrpoiicte (Onboard Device
Configuration),moptos USB (USB Configuration) u apyroro od6opymoBaHusl.

» JumperFree Configuration

Tak ’xe B 3TOM pa3jesie MOXHO HaWTH OMNIMU pPa3roHa, MO3BOJISIIONIME BPYYHYIO 3a/aBaTh
3HA4YCHUs YaCTOT W HAINPSDKEHHUH Tporieccopa, mamsTh, a Tak e mmHbl PCI-E. B HekoTophIxX ciydasx,
JIOTIOJTHUTENHHO TMOJIh30BATENSIM JOCTYITHA PEryiIupoBKka 3aaepxkek O3Y (TaliMUHTU/TATEHTHOCTH). Bo
MHOTHX MOJENSAX MaTepUHCKHUX IUIaT, MapamMeTphbl, OTBEYAIOIINE 3a Pa3rOH, BHIHOCATCA B OTIENIbHBIN
nonpasnen (Hanpumep, JumperFree Configuration) mnm naxe caMOCTOSTENbHBIA pas3jien TIaBHOTO
menro (AlTweaker, Overclocking nim ExtremeTweaker).
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N3-3a nocrarouHoro 6onbiioro Habopa KOMIOHEHTOB M pa3HOOOpa3usi mapaMeTpoB, pasnes
Advanced npakTH4ecku He UMeeT YHU(PHUIIMPOBAHHOW CTPYKTYphl. B 3aBUCMMOCTH OT MOJIENH IJIaThl U
pazpadorunka BIOS, xonmmdecTBO moapa3aenoB/HACTPOCK M WX HA3BaHHS MOTYT CHJIBHO DPa3HUTHCS.
Bensecnu cpaBuuBath ¢ Bepcueit BIOS Setup, kotopas mmeer cuHuil (OH, TO MOITy4aeTcs, 4TO B
paszzene

Advanced cobpano coaepxkumoe cpa3y st pasaenos: Advanced BIOS Features, Advanced
ChipsetFeatures, Integrated Peripherals, Frequency/Voltage Control u PnP/PCI Configurations.

Power

JlaHHBIH pa3zen 1o cBoeMy COAEp KaHUIO U CYTH UJEHTHYEH pa3zaenam Power Management
Setup u
PC Health Status (H/W Monitor).

Suspond Node

3n1ech HaXOMATCS MapaMeTphl, OTBEYalOIIMEe 3a AJIEKTponuTaHue u sHeprocoepexenue 1K,
MOHUTOPUHT pabOYMX TeMIEpaTyp M HAMPSKEHUI €ro OCHOBHBIX KOMIIOHEHTOB, a TaK K€ KOHTPOJIS
CKOpPOCTEW pallleHUs] BEHTUISITOPOB.

Boot

Vike W3 Ha3BaHUS BHUJIHO, YTO JAHHBIA pasjes OTBeYaeT 3a KOH(UTYpHUpOBAaHHE MapaMeTPOB
3arpy3Kd KOMITbIOTepa. VIMEHHO 31eCh pa3MeEIleHbl, BOCTPEOOBAHHBIE MHOTHMH IIOJb30BATEISIMH,
HACTPOMKH  OMNpEJENICHUS]  MOCIEIOBATEIbHOCTH  OMPOCa  3arpy304YHBIX  YCTPOMCTB U
BKITIOUeHHE/oTKIII0YeHne KimaBuik «Num Locky» (moapasmen Boot Settings Configuration).

BIOS SETUP UTILITY

» Doot Povice Priority




Bo mHoOrux ciydasx paszgen Boot Bkimrodaer B ceOs moapaszaen Security, comepikaiii KOMaH bl
YCTaHOBKH, CHATHUS WM U3MECHEHHUS aIMUHHCTPATUBHOTO U ITOJI30BATEILCKOTO Maposeil. B HeKoTophIX
xke Bepcusix BIOS Setup mapamerpsl ympaBieHuUs MapoisiMU MOTYT OBITh BBIHECEHBI B OTIENIbHBIN
OJITHOMMEHHBIN pa3jell.

Tools

BonbmmMHCTBO CHCTEMHBIX IIAT OT nomyiaspHoro npomsBomutens ASUS, comepxur
JOTIOJTHUTEIIBHBIN Pa3/iell, B KOTOPBIA MOMEIIAIOTCS BCIIOMOTaTelIbHbIC HHCTPYMEHTBI JIIsi OOHOBJICHHS
BIOS (EZ Flash 2), orxirouenusi/Bkiarouenns munu-OC Ha simpe Linux (Express Gate), cosnmanus
npoduneir uwHaMBHAYanbHbIX HacTpoek BIOS (O.C. Profile), a tak e mnpoBepkH MNOAKIIOYCHUS
cereBoro kabeis Bo Bpems 3arpy3ku [1IK (Al NET 2).

Exit

DTOT paszen oTBeYaeT 3a BbIxoa u3 MeHio Hactpoek BIOS u oObenuuser B cebe Takue
KOMaH/IbI

KaK:

. Exit & Save Changes — oGecrieunBaeT BbIXOJ M3 MPOrPAMMbI C COXPAHEHHUEM BCEX
ClICIAaHHBIXBAMH H3MCHEHH.

. Exit & Discard Changes - ocyiiecTBIseT BBIXO/] U3 IPOrpaMMbl 0€3 COXpaHEHHS BCEX
ClICIaHHBIXU3MCHEHUIA.

. Load Setup Defaults — BosBpaiaet Hactpoiiku BIOSk 3HauEHHUSIM 110 YMOJIYaHUIO
(cOpoc K3aBOJICKMM HAaCTpPOHKaM).

. Discard Changes — oTmMeHa cieiaHHbIX U3MEHEHHI 0€3 BBIX0/1a U3 POTrPaMMBI.

BIOS SETUP UTILITY

Exit B Sove Changes

[Tocne BrIOOpa M1000¥ U3 BBIIIEYKAa3aHHBIX KOMaH/ NEpe]] BAMU MOSBUTCS OKHO, B KOTOPOM
He00X0IMMO MOATBEPANTH €€ BHIMOTHEHHE, HAXKaB KJIaBHITy «Y », a 3aTeM «BBoa»

YcraHoBKa BpeMEHHU M JAThI

BIOS Setup ¢ cunum ponom
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C MOMOIIIBIO KJTABHIII CO CTPEIOYKaMHU repeMerinaeM Kypcop Ha pasaen Standard CMOS Futures
u HaxumaeM «BBoa» («Enter»). HacTo 3TOT pa3zien CTOUT MEPBBIM M HUUYErO HUKYZAA MEpEMEIaTh He
HaJ0,HO OBIBAIOT U UCKIIIOYECHHUSI.
B oTkpbIBLIEMCS OKHE € ONIMAMU, CBEPXY HAXOIUM JBa HYKHBIX HaM napamerpa — Date ([lata)
CMOS Setup Utility - Copyright (C) 1984-2611
Standard CMOS Features

Date (nn:dd:yy) wun, Feb 16 2814
Tine (hh:nn:ss) 210 =019 1%

u Time (Bpewms). s nepeMelieHns MexX1y 3HaYCHUSIMH [TapaMeTPOB UCTIONIb3YHTE cTpenodku. Jis
YCTaHOBKH 3HAUEHHH MOKHO MPUMEHSATH KaK KiIaBUIIH «+»/«PgUp» mim «-»/«PgDny, Tak
HEIOCPECTBEHHBINH BBO UMD ¢ KIaBUaTypbl. [t pukcalum yCTaHOBIEHHBIX 3HAYEHUN
npeAaHa3zHauyeHa kinaBuia «BBoa» («Entery).

OO0t anroput™ AeUCTBUH 371eCh 10CTaTOYHO IMPOCT: YCTAHABIMBAEM KYPCOpP Ha HY’KHOE I10J1e
(moacBeunBaeTcs KpacHbIM), BBOJUTE WJIM BbIOMpaeTe €ro 3HaueHue U Haxumaere «Bsony. Jlanee
NepexouM Ha CIIeAyIollee Iojie M BCEe IMOBTOpsieM IO TeX IOp, IOKa Bce HapaMeTpel He OyayT
YCTAHOBJICHBI.

IToce Toro kak Bce 3HAYEHUS BBEACHBI, [UISI COXPAaHEHUS M3MEHEHUH Ha)KMMAaeM KIIaBHUILY
«F10». B oTkpbIBIIEMCSI KpacCHOM OKHE BBOJIUM OYKBY «Y», HakaB Ha KJIaBUAType OJAHOMMEHHYIO
xiasunty. [locne nepesarpy3ku HOBbIE 3HAUEHUSI BPEMEHHU U AAThI BCTYIAT B CUILY.

BIOS Setup ¢ cepbim poHOM
[Ipy MOMOINIK KIIABHIN ««—» M «—» BbIOMpaeM pasaen Main, xors B OOJBIIMHCTBE CIy4acB

3TOrO JIeNIaTh HE MPHUJICTCS, TaK KaK OH MPAKTUYECCKH BCET/Ia PACIIOaraeTcs MePBhIM M OTKPBIBACTCS IO
yMOJYaHHuIo cpa3y nmocie Bxona B BIOS Setup.

BIOS SETUP UTILITY
Boot _ Tools __ Exit

[ :56:181
[Tue 02/18/2014]

Haxomum B sTom pasnmene mapamerpel System Date (Cucremnas ngata) u System Time
(CuctemHOe Bpemsl) U IepeMeliaeM Tyna Kypcop, MCHOJb3ys KIABUIIN «|» U «T». [lanee ans BBoJa
3HAYeHUH UCTIONB3YeM JIN0O HEMOCPEACTBEHHO KIABUIIN C IU(PpaMu, JTUO0 KIABHIIH «+» U «-». Jlms
nepeMereHUsIMEKy OJIIMHI BHYTPH OJJTHOTO ITapaMeTpa 3/1ech npeaHa3HayeHa kinasuina «Taby. [Tocne
BBOJIa TpeOyeMoro 3HaueHus HaxumaeM «BBoa».

Kak u B mnpeapiaymem cioyyae, 4TOObI COXpPAaHUTh BHECEHHBbIE M3MEHEHUS, Ha)XMMaeM
KIIQBHIITY

«F10», a 3arem «Y». Cpasy nocie sToro npousoier nepesarpyska [1K, u HoBble mapameTpsl
BCTYIIST B CHITY.

CMeHa 3arpy304HOro yCTpoOMCTBa

[Ipn ycTaHOBKE OINEPAMOHHOW CHCTEMBI WM MPOBEACHUU MPOPMIAKTHIECCKAX PadOT C yxKe
ycraHoBieHHOI OC, 4acTo HEOOXOJUMO 00ECIIeUUTh 3arpy3Ky KOMIBIOTEpA HE C KECTKOTO JIUCKA, a C
orntudeckoro Hocutenst, USB-¢uomkun mnm kakoro-nmubo Apyroro yCTpOHCTBa XpaHEHUWS JTaHHBIX.
[TosToMy oOgHOW M3 caMBIX BOCTPEOOBAaHHBIX 3a7ad, paad KOTOPOH PSIOBBIM IOJIb30BATEISIM
MIPUXOAUTCS

«71e3Tby» B HacTpoiiku BIOS, sBrisiercss HE0OOX0UMOCTh CMEHBI 3aTPy304HOTO YCTPOHCTBA.
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BIOS Setup ¢ cunum ¢poHom

ITocne otkperTusi nmporpammsl BIOS Setup, mepemeiaem cTpenoykamMu Kypcop Ha paszeln
AdvancedBIOS Features u saxnmaem «BBom».
Knasumeit «|» nepexonum k napamerpy First Boot Device (ITepBoe 3arpy3ouHoe ycTpoicTBO) 1

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 Device [Disabledl

BHOBbB ) KMEM «BBO,I[».

First Boot Device
CDROM

ZIP

USB-FDD

USB-ZIP

USB-CDROM
USB-HDD
Legacy LAN
Disabled

t1:Move
ESC:Abort

Jlanee mepen BaMM OTKPOETCSI OKHO CO CIHMCKOM YCTPOMCTB, KOTOpblE MOXKHO BbIOpaTh B
KadecTBe 3arpy3o4Hbix. Ecmu mmanupyercs 3amyck IIK ¢ onrTudeckoro mucka, TO BBIOMpaeM IIpH
nomotnu crpenok 3HaueHne CDROM u nanee xak o6sr4HO «BBoa». Ecin HeoOXxonumo 3arpy3urbes ¢
(GIPIIKM MM BHEIIHETO0 MOPTaTHUBHOTO Aucka, To BeliOMpaem onuuio USB-HDD. Takum e obpazom
MOKHO BBIOpaTh BTOPOE M TPEThe 3arpy304Hbie ycrpoiicta (Second Boot Device u Third Boot Device).

[Ipu >TOM CTOUT yd4ecTh, YTO €CIHM B KOMITBIOTEPE YCTAHOBJIEHO Cpa3y HECKOJBKO YKECTKUX
JMCKOB MJIM TBEPJOTEJIbHBIX HAKOMUTENEH, COAepKALIMX CUCTEMY U SBISIOLIMXCS 3arpy304HBIMH, TO
JUISl yKa3aHWs MOCJIe0BAaTeIbHOCTH MX OMpoca, NpejHa3HaueH crenuaibHeiid myHkT Hard Disk Boot
Priority.

st Toro, 4ToOBI BCE CHETaHHBIE BaMH HACTPONKM BCTYNMWIM B CHITY, HE 3a0yJbTe€ HaXKaTh
KJIaBHIILY

«F10», 3aTtem «Y» 1 HakoHe1 «BBoa.

BIOS Setup ¢ cepbim poroM

[Tocne otkpeiTusi okHa HacTpoek BIOS ¢ momomipro kimaBuImm «—» BeIOMpaeM NMyHKT BOOt u
HaxuMaeM «BBony. Jlanmee Bac MOXKET 0OXKHUIaTh JIBa BapuaHTa, B 3aBUCUMOCTH OT Bepcuu BIOS.
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BIOS SETUP UTILITY

It Hoot Dewice

B nmepBomM ciydae BBl YBHAMTE Cpa3y CIIMCOK HAa3HAYEHHs 3arpy304YHBIX YCTPOMCTB.
O6o3navatorcst onn kak 1st, 2nd u 3rd Boot Devices (COOTBETCTBEHHO IEpPBOE, BTOPOE U TPEThE
3arpy3ouHsie ycrpoiicTBa). IlepeMernieHne IO CHUCKY NPOU3BOAMTCS KIaBUIIAMHU «T|», BBIOOP
snayenuii (HDD, CDROM, USB, Removable) — kiaBumamu «BBom» wim «+/-».

BIOS SETUP UTILITY

» Boot Device Priority

Bo BTopoMm ciydae pasmen Boot Oyner comepkaTh HECKOIBKO MOIPA3IEIOB, CPEAU KOTOPHIX B
JaHHOW CUTyallud Hac uHTepecyeT nmyHKT Boot Device Priority. Ilepemeraem Ha HEro Kypcop, u
HakuMaeM «BBoay. Cpasy mocie 3TOro mepea BaMH OTKPOETCS OKHO CO CIHCKOM 3arpy30YHBIX
YCTPOMCTB, BEIOOP KOTOPBIX OCYIIECTBISETCS TOYHO TAKHM ke 00pa30M, Kak ObLIO OMKMCAHO BBIIIE.

BrnazenplieM HECKONBKHX HAKOMUTENICH CTOMT OOpaTWTh BHHMaHue Ha mozpasaen Hard Disk
Drives. MMeHHO B HEM OCYIIECTBISIETCS BBIOOp MPHOPUTETHOTO 3arpy304HOTO JHCKA Cpeau
YCTaHOBIICHHBIX B KOMITHIOTEPE BHHYECTEPOB. Ecim ke y Bac yCTAHOBJACHO HECKOJIBKO ONMTHUYSCKHX
MPUBOJIOB, TO B 3TOM CJIydae BBIOOp CpPelld HUX MPUOPUTETHOTO YCTPOWCTBA MOYKET OBITh OPraHU30BaH
B oapasaeie CDROM Drives.

[Tocne 3aBeprieHUsT HACTPOEK, OcTaeTcs Haxkarh kiaBumry «F10», a 3atem «BBomy», 4TOOBI
COXPaHUTh BHECCHHBIE H3MEHCHHMS.

IMopsiiok BbINOJIHEHHSI PAGOTHI:
IToce BKJIIOYCHHS KOMITBIOTEpA HaXkaTh WM yaepkuBaTh kiaBumry Del, mams Toro 49roObi
3amyctmiiack mporpamma CMOS Setup BIOS

YcranoButh HacTpoiiku BIOS no ymonmuanuio

Y CTaHOBUTH TEKYIIIUE BPEMsI U ATy

VY CcTaHOBUTE TUCKOBOJ

Y CTaHOBHUTH MOCTIENOBATENBHOCTE 3arpy3ku: xkecTkuil nuck, CD-ROM, nuckoBoj
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5 OTKIJIIOYUTPH OTPOC AUCKOBOJA MTPH BKIIOYCHUH KOMITBIOTEPA
6 Bxit0unTh BHYTPEHHUI U BHEILIHUN K1II

7. BxtounTs aBTOHA00p HaxkaTtoi kiaBumu 30 CHMB./CEK.

8 Brrounts 3anepkky nepen aBronabopom 250 mMcek.

9

: Brmrounts ¢pyaknuo ACPI
10. OtximrounTts BTopoi kanan IDE
11. OtxirounTth KoHTpOsutep USB
12. OTKIIIOUUTD MOCIEI0BATEIbHBIN TOPT
13. Crenatb aBTOMaTUYECKOE OMpE/IeNIeHNE apaMeTpoB xecTkoro auckallocie

BBITIOJTHEHUS pa0OTHI MOKA3aTh PE3yabTaT MPENOIaBATEIIO.
KoHTposbHBbIE BOIPOCHI

1. Jlst wero HyxHa nmporpamma CMOS Setup BIOS ?

2. Kakue napameTpsl MO’)KHO U3MEHUTH C ITIOMOLIBIO 3TOM MPOTrpamMmbl?

3. Jl1s 4ero HeoOX0JMMO YCTaHABIMBATh [1OCIIEI0BATEIBHOCTh YCTPOHCTB, C KOTOPBIX
MO>KETOCYIIECTBIIATHCSA 3arpy3Ka OlEepalluOHHONW CUCTEMBI?

4. Kakoii mapameTp HanpsMyo BIMSET Ha IPOU3BOJUTEIBHOCTh CUCTEMBbI?

S. Ecnu xakue — 6o mapamerpst BIOS HacTpoeHbI HenpaBUIIBHO, KAK BEPHYTHCS K
[IepBOHAYaAJIbHBIM (paOpUUHBIM HaCTpOUKam?

6. Kakue crioco0sl 3a1IUThl OT HECAHKIIMOHMPOBAHHOT'O JJOCTYIIA MOKHO YCTaHOBHUTH
cpenctBamuBlOS?

7. Kaxk B BIOS 0OTKIHOYUTH JUCKOBO WY KECTKUAM JUCK?

dopma npeacTraBjieHus pe3yabTara:
Otuer o nmpojenanHoil pabore:

1. Tewma u 11e51b paboOTHI

2. Ornucanue xo/aa MpoBeJeHUs padOThI, OIMOOK, BOSHUKIIINX B PE3yIbTaTe BHIOIHEHUS
paboThLaNMapaTHRIX XapaKTEPUCTHK KOMITBIOTEpa

3. OTBeThI HA KOHTPOJILHBIE BOMPOCHI

Kpurepun onenkn:

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CJIN 33JJaHHUE BBIIIOJHEHO BEPHO.

Or1eHKa «XOpOIIO» BBICTABISAETCS, €CIIU XOJ1 BBIIOJHEHUS 33aJJaHUs BEPHBIH, HO ObUIa 0MyIIEeHa
OJIHAWJIM JIBE OLUIMOKH, MPUBEIIINE K HEMTPAaBUIBHOMY PE3yJIbTaTy.

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

OneHka «HEeyAO0BIETBOPUTENBHO» BBICTABIISETCS, €CIIN 3aJaHUE HE BBITIOJIHEHO.
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Tema 2.5 KoMIoOHEHTHI CHCTEMHOI0 0JI0KA

JlaGopaTopHoe 3ansTue Ne 9
Coop undopmanum 00 ycTaHOBJIEeHHOM npoueccope. TectupoBanue npomeccopa Ha
NPOU3BOIUTEIbHOCTh H 0TKA30yCTONYMBOCTD

Heab: 1. MU3yunTh OCHOBHBIE XapaKTEPUCTUKHU IIEHTPAIBHOIO MpOIEccopa.
2. O3HaKOMUTHCS U MIPOU3BECTH U3MEPEHHE OBICTPOACHUCTBUS MPOLIECCOPA C TOMOIIBIOTECTOBBIX
MIPOrpaMM.

Boinosinus padory, Bel Oynere:
ymembw:
— ToJyyaTh HH(POPMAIUIO O TapaMeTpax KOMIbIOTEPHON CUCTEMBbI

MaTepI/IaJIbHOC o0ecneyeHnue:
MeTtoauueckue YKa3zaHud JI BBITIOJIHCHUS J'I8.60paTOpHBIX pa60T, KOMIIBIOTEP.

3amanmne:

1. O3HaKOMUTBCS UM IOJIYYUTh HABBIKK pPaOOTBl IO YCTAHOBKE U
MOJICpHU3ALMULIEHTPAJILHOTO IIPOLIeccopa.

2. O3HaKOMUTBCS U MOJIYYUTh HABBIKM U3MEPEHUS ObICTPOAEHCTBUS IIpoLieccopa

C IOMOIIBOTCCTOBLIX ITPOI'paMM

KpaTkue TeopeTuyecKkue cBeleHUsI:

1. Mukpocxema, peanusyromias GyHKIMH IEHTPAIBHOIO MPOIEccopa MEePCOHATBLHOTO
KOMIIbIOTEpA, Ha3bIBAaeTCd MHUKpoIporeccopoM. OO0s3aTeIbHBIMM KOMIIOHEHTaMH MHKpPOIIpoIieccopa
SIBIISIETCAapU(METUKO — JJoTudecKkoe ycTpoicTBo (AJIY) u yerpoiictBo ynpasienus (YVY).

AJIY oTBeyaer 3a BBINOJIHEHHE apU(PMETHUECKUX U JIOTHYECKHX omepanuii, a YY KOOpJUHUPYET
paboTy BceX KOMIIOHEHTOB U BBIMOJIHEHHE MIPOLIECCOB, TPOUCXOSAIINX B KOMIIBIOTEPE.

[Tponieccop kommbroTepa NpeAHa3HadeH g oOpaboTku uHpopmanuu. Kaxaslii mporeccop
UMeEeT ONpeeNIeHHbII Habop 0a30BbIX omepauuil (KOMaHJI), HaIpUMEp, OJHON W3 TaKUX oOmNepanui
SBIISICTCS OTEepalUs CIOKEHUS IBOMUHBIX YUCEI.

TexHUYEeCKH MPOIEcCop peann3yercs Ha OOJBIION MHTErPAIbHON CXeMe, CTPYKTYpa KOTOPOM
MIOCTOSIHHO YCJIOXKHSIETCS, U KOJMYECTBO (PYHKIMOHAIBHBIX 3JIEMEHTOB (THUIIA TUOJ WM TPAH3UCTODP)
HaHel moctossHHO Bo3pacTaeT (0T 30 Tricsau B nporeccope 8086 1o S MUTMOHOB B mporieccope Pentium
I1).ITox TakTOM MBI TOHMMaeM POMEXYTOK BPEMEHH, B TEYEHHE KOTOPOTO MOXKET OBITh BBIOJIHEHA
aJIeMEHTapHas onepanusi. TakTOBYIO YacCTOTYy MOKHO HM3MEpPUTh U ONpPEAETUTh €€ 3HAUCHHUE.
Enunnna

U3MEepeHHs 4acToThbl - MI'Il — MUJUIMOH TaKTOB B CEKYH]Y.

Jpyroil XapakTepHUCTHUKON IpoOILeccOpa, BIMSIOIIEH Ha €ro IpPOU3BOJUTEIBHOCTb, SIBISETCS
paspsaHocTh. B o0mieM ciydae npou3BOAMTENBHOCTH IpOIlEcCOpa TEM BbIIIE, YeM OOJbIIE €ro
paspsanHocTh. B Hacrosimiee Bpemsi ucnoisib3yrorcs 18,16, 32- u 64-pa3psHble OpoLEcCOpbl, TpUUeM
MPAKTUYECKH BCE COBPEMEHHBIE MPOTPaMMBbI pacCUUTaHbl Ha 32- 1 64-pa3psiTHbIE POIIECCOPHI.

YacTto yTOYHSIIOT pa3psaHOCTh Tpoleccopa W MUINYT, Hampumep, 16/20, yro o3Hawaer, 4To
npoueccop uMeeT 16-pa3psiIHyI0 UHY JaHHBIX U 20-pa3psaHyro MHUHY aapeca. Pa3psaHoCTh aipecHOn
IIMHBI OMNpeAENseT aJAPEecCHOe MPOCTPAHCTBO MpOIEccopa, T.€. MAKCHMAIbHBIM 00BeM OnepaTUBHOMN
MaMsITH, KOTOPBIH MOXET ObITh YCTAHOBJIEH B KOMITBIOTEPE.

B mepBoM oTeuecTBEeHHOM MepcoHaNbHOM KomibloTepe «Arart» (1985 r.) Ob1 ycraHOBIECH
MPOIIECCOP, UMEBIIUI pa3psAHOCTh 8/16, COOTBETCTBEHHO €ro aapecHOe MPOCTPAHCTBO COCTABIISIIO 64
K6. CoBpemennsiii npoueccop Pentium II umeer paspsanocts 64/32, T.e. ero agpecHoe MpOCTPAHCTBO
cocrasisieT 4 I'6.
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[Ipou3BoaANTENBHOCTH IIPOLIECCOPA SBISAETCS MHTETPAILHOM XapaKTEPUCTUKOM, KOTOpast 3aBUCUT
0TYaCTOTHI IIPOIIECCOPA, €T0 Pa3psATHOCTH, a TaKkKe 0COOEHHOCTEH apXUTEKTYphI (HAIMYHe KAII-TIaMSTH
n 1p.). [lpousBoauTenbHOCTH MpolieccOpa HENb3sl BBIYUCIUTb, OHA OIPENEISAETCS B IMPOLECCE
TECTUPOBAHUS, T.€. ONPEIEIICHUS CKOPOCTH BBIMIOJHEHUS IMPOILIECCOPOM OIPENEICHHbIX OMepanuil B

Kakou-1100 nporpaMMHOUN cpejie.
2. [Tporpamma CPU-Z GecrutatHasi, ckadyaTh €€ MOKHO Ha caiiTe pa3paboTunka. ABTOP

MpOrpaMMbI
- Franck Delattre. IIporpamma perysasipHo OOHOBIISETCS.
[Tocne pacnakoBku u 3anycka CPU-Z oTKpbIBaeTCcs OKHO C BOCEMbIO BKJIaJIKAMHU IO OCHOBHBIM

napaMmeTpam LIEHTPAJIbHOTO MpoIieccopa U MaMsITH KoMIibioTepa (puc.l):

6]
OU | Coatven | Marbowd | Memory | 590 | Graghec | Sench | Absut
Processcr
Mare Il Core S 2300
Code Name: Sandy Bndge Max TP 9SOW
Package Socket 11SSL0A
Technokgy 2Z2mm Core Vollage LOSSY
Speafication WS Core ™ I5-2300 O © 1.5002
Farrdy 5 Node! B Steoping 7
Ext. Pamiy ) Ext, Model 24 Revysmon o2
Instructons  MIMX, SS5E, SSE2, S8E3, 555E3, 5584, 1, 55E4.2, ENEAT, VT,
2ES, AV
Cods (Core 20) Cacre
Core Speed 209285 M L1Data 8wy
Mitpher x300(3%-31) L1 fnst Brwedy
But Speed 99,76 M2 Level 2 3wy
Level ] 6 Miytes 2oy
Selecton | Cores ' 4 Threscs | 4
Ver. 1853.0,x64 Took |~ : vaicate | Ciose

Puc.1. OxHo mapameTpoB nporeccopa mnporpammel CPU-Z

[Ipn cBopaunBaHMM B JIOTOK MpPOrpaMMa BBIBOAMT B HEM TEKylllee 3HAu€HUE YacTOThI
nporeccopa; Ha 3akiagke SPD, kpome gaHHBIX 00 ycTaHOBJIEHHBIX Moayisix O3V, MOXHO y3HaTh O
3aHATBIX cioTax (puc.2). Takum oOpa3oMm, Bbl MOXKET€, HE BCKpBIBasi KOMIIBIOTEp, OINPEIEIHUTH
BO3MOKHOCTh HapaluBaHUs MaMSITH, YTO OCOOEHHO Y100HO U1 HOYTOYKOB.

a
CRU | Caches | Marbosrd | Nenary S [ Graphecs | Berch | About
Merrory [od Sebecton
i'r.v: a4 -I ooR3
Module Soe
Mas Barctt
Marufactures RAards Ouss
Parthurber | CT312630 3008 C 108
Week/reu 04714
o Ao ECEC#S ELEC#3 EUEC#n  EDEC #7
685 My PR3 N 800 1y
3.0 0.0 10
% i
s . 2
e 0 »
ofiage 1% ) Loy
Yer. L230064 (o 'j VokZmle (==
Puc.2. OKHO OCHOBHBIX ITAPAMETPOB MOJYJIEH IMAMSITH
2. [Mporpamma AIDA64. VYtumura FinalWire Ltd. pana  TectupoBanms u

UICHTH(PHUKAITUN KOMIIOHEHTOB NIEPCOHAILHOTO KOMIIBIOTEpA MO YIIPABICHHEM OMEPAIIMOHHBIX CUCTEM
Windows, mpemocraBisionias AeTalbHbIC CBEACHUS 00 ammapaTHOM M MPOrPaMMHOM OOECICUCHHH.
SBnsercs mocnenoBarensHunei Everest, mpunamiexameit ¢ 2004 no 2010 roga komnanuu Lavalys,
KOTOpas B CBOIO ouepenr ocHoBaHa Ha AIDA32.
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Puc.3. Oxno nporpammsr AIDAG4

Jannast mporpaMma Mmo3BOJISIET MOTYYUTh B MEIbUaNIINX MOAPOOHOCTSIX BCIO MH(OpMAIKIO0 000
BCEX HMMEIOIIMXCS KOMIUICKTYIOIIMX M YCTaHOBJIEHHBIX MPOrPaMMHBIX IpoaykTax. Kpome Toro, B Heit
HUMEIOTCS HECKOJIBKO OEHUMapK-TECTOB:

. Yrenue W3 maMATH — D3TOT TECT MCHOJIb3YeT MAKCUMYM OIEPATHBHOM MaMSTH,
nocTymHOM ans yreHus. Koxa Tecta HamucaH Ha accemMOiepe W ONTUMHU3MPOBAH ISl BCEX MOIMYISIPHBIX
nporeccopoBotr AMD u Intel; mpu 3ToM HCIIONB3YIOTCS HE TOJBKO CTaHAAPTHBIC KOMaHIBI X86, HO U
Habopsl uHCTpyKuidi MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTa HENpEpHIBHO IMPOU3BOJIUTCS
npsiMoe oOpaieHue K namsaTh. JlaHHble untatotes u3 6yioka pazmepom 16 Mo;

. 3anuch, B HmaMATb — OTOT TECT HUCIHOJB3YET MAaKCUMYM OINEPAaTUBHOM MaMsTH,
noctynHoi Juist 3anucu. Koj Tecta Takke HamucaH Ha accemOiepe M ONTHUMU3MPOBAH JUIsl BCEX
nonyssipHbIX mporieccopoB or AMD wu Intel; B Tom urciie ¢ HCMOIb30BaHUEM CTAHIAPTHBIX KOMaH X86
n HabopoB umHCTpykimii MMX, 3DNow!, SSE u SSE2. Bo Bpemsi Tecra 3ammch TPOU3BOIUTCS
HEMpPEepBIBHO, MMYyTEM MPSIMOTo oOpaiieHus K namsatu. JlaHHbie 3anuceiBaroTcs B 070K pazmepom 16 MO;

. KonupoBanue B maMsiTH — HTOT TECT UCIIOJIB3YET MAKCUMYM OIEPATHUBHOM TMaMSTH,
JOCTYMHON amnsi konupoBanus. Kox TecTa Takyke HamucaH Ha accemOiepe, ONTUMU3UPOBAH JI BCEX
npoueccopoB AMD u Intel ¢ ucnonb3oBaHneM cTraHapTHBIX KOMaHJ X86 M HAOOPOB MHCTPYKUUI
MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTa mpou3BOJUTCA 3auch 0JIoKa maMaTu pasmepoM 8§ M6 B
apyroii 0ok mamsaTth pasmepoM 8 MO. Omnepanyuy BBIIOJTHSIOTCS HEMPEPHIBHO ITYyTEM IPSIMOTO
oOparlieHus K MaMsTu;

. 3agep:KKa mMaMSATH — 3TOT TECT U3MEPSICT TUITUIHYIO 3a/ICPIKKY TIPH YTCHUU TaHHBIX U3
CUCTeMHON aMsTH. Bpemst 3aiep>Kk TaMsITH 03HA4YaeT UHTEPBAJ BPEMEHU MEXy 3alyCKOM KOMaH/IbI
Ha YTEHHE M UX IOCTYIUIEHUEM B peructpnl nporeccopa. Kon tecta Hanmucan Ha accemOiepe H
ucnonb3yeT 1 MO nmaHHBIX, K KOTOPBIM OOpaliaeTcs ¢ MCIOIb30BAaHHEM MPSIMOTO JOCTyMa K MaMsTH.
[Ipn pabore Tecta MCHOJIB3YIOTCA TOJIBKO CTaHAAPTHBIE KOMaHAbI X86, OAMH MOTOK HAa OJIHOM SIJIpe
IIpoLIECCOopa;

. CPU Queen — mpocToii METOYHCICHHBIA TECT Mpolieccopa, (HOKYCHUPYIOMHUHCS Ha
BO3MOXXHOCTSIX MPOTHO3UPOBAHUS BETBIICHUS MPU PEHICHUH KIACCHYECKON 3a7auu «arpodsieMbl (epss»
Ha 100- x1eTOYHOIT TOCKE;

. CPU PhotoWorxx — 1enouicieHHbIH TeCT ISl OIICHKH BBIMIOJIHEHUS Pa3IMYHbIX 33144
o01ero xapaxkTepa, BBITOJHIEMBIX MpU IUGpoBoi 00paboTke Gortonzodpakeruii. Bo Bpems Tecta ¢
oueHb OonpIIMM HU300pakeHneM B mnanutpe RGB BBIMONHSIOTCS cienyrolnue ornepamuu: 3aJuBKa,
oTpakeHue, MoBopoT Ha 90° MO M MPOTHUB YACOBOW CTPEIKH, 3allOJHEHHE M300PAKEHUS] TOYKAMHU CO
CIIy4allHbIM I[BETOM, MIEPEBOJI B OTTEHKH CEPOro, MOIYyYEHUE HEraTUBa. DTOT TECT CUIIBHO 3arpyXkaeT He
TOJIBKO apu(pMeTHYECKHE Y3JIbl Mpoleccopa, HO M MOJCUCTEMY AOCTyna K namsTd. PakTUYecKu OH
TeHepUPYET OTPOMHOE KOJIMYECTBO OOpAlICHUH K MaMATH U BBIABISAET HEI(P(HEKTHUBHOCTH CHUCTEM,
cozepxammx 0oJyiee IBYX siIep;

. CPU ZLib — nenouncneHHbId TeCT, U3MEPSIONIUIA POU3BOIUTEIBHOCTH IIpoLieccopa 1
MaMSITH PUBBITOTHEHUH OTIEPAllUi CKATHUS C UCTIOJIb30BaHUEM OOIIeA0CTYTHOM Oubanorexku Zlib;
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. FPU Julia — wu3MepsieT Ipou3BOANTEIBHOCTD MIPU BHIMIOJIHEHUU OTIEPALUil OJJMHAPHON
ToyHocTH (32 OwWrTa) C TJIaBalOIIeH 3amsaToOW IS pacdeTa HECKOJIbKHX (ParMeHTOB MOMYJSPHOTO
¢pakrana Julia. Kox Tecra HamucaHn Ha acceMmOiepe M ONTHUMHU3HMPOBAH IS BCEX MOMYJISPHBIX
nporeccopoB o AMD u Intel; mpu 3TOM HCIOIB3yIOTCS HE TONBKO CTaHAAPTHBIC KOMaHbI X87, HO U
pacmpennsie Habops! nHCTpyKIuit MMX, 3DNow!, SSE;

. FPU Mandel — u3mepsieT mponu3BOAUTENLHOCT MPH BBIIOJIHEHUH OIE€palyii JBOHHON
TOYHOCTH (64 OuTa) C TUIABAIOIICH 3alsATOW JJIs pacdyera HECKOJIbKHX (PParMEeHTOB MOMYISPHOTO
¢bpaxrana MannensOpora. Kox Tecta Takke HamucaH Ha acceMOiiepe M ONTHUMHM3UPOBAH JJIsi BCEX
nomnyJspHbIx mporeccopoB AMD u Intel ¢ ucrnonbp3oBanuem HaOOpoB HHCTPYKIUit X87 u SSE2;

. FPU SinJulia — wu3MepsieT NpOM3BOAMTENBHOCTh IPH BBIIOJHEHUH OIEpalnil
pacmpenHoi TouHoctH (80 OMT) ¢ maBamomIed 3amATONM ANsS  pacyera OAHOTO (parMeHTa
MoauduumpoBanHoro ¢pakrana Julia. Ko tecra Takxke Hanucan Ha accemOiepe U ONITUMU3UPOBAH IS
nporeccopoB AMD u Intel ¢ wucmonb30BaHHEM TPUTOHOMETPUYECKUX U OKCIIOHEHLIUAIBHBIX
WHCTPYKIUi Habopa x87.

3. OCCT (or «OverClock Checking Tool) — mnporpamma mjist TecTHpOBaHHs
COCTOSIHUS IICHTPAIBHOTO IPOIEcCcopa.

XapakTepUCTUKU MPOTPAMMBI:

. 3 pa3IUYHBIX THIIA TECTOB

o CPU = oneparuBHas naMATh HE TECTUPYETCS, 3aMEPSAETCS HArpeB IpoLeccopa
CPU,peructpupyroTcsi OmuOKH Iporieccopa.

o RAM = ocymiecTBisieT MaKCUMaJIbHOE BBISBIEHHE OLIUOOK, TECTUPYETCS BCS
LENOYKANPOILIECCOP-YUIICET-ONIEPATUBHAS TIAMSITh.

o CMemanHbIll = TECTUPOBAHUE IIPOLIECCOPA U OTNIEPATUBHOM NaMATH
YepeayrOTCs.

. 3 pexumMa TeCTUPOBAHUS

o ABTOMaTHYECKUH = OMH CMENIAaHHBINA TECT.

o HacrtpanBaemslii (OeckoHeUHbII) = OeCKOHEeUHasl LIeNoYKa TECTOB MO BalleMy
BBIOODY.

o HactpauBaemslii ((pUKCHpOBaHHBIN) = MpOBEpKa C TUIIOM TeCTa M0 BalleMy
BBIOOPY(AJTUTENBHOCTH BBl TAKXKE OIPENEISETE CAMOCTOSATENBHO).

. WHuTerpupoBaHHasi cucTeMa MOHUTOPHHTA U IOJYYEeHUsI CUCTEMHON MH(OpMaIuH,
paspaboTaHHasiHa JBUXKKE Takux rnporpamm, kak CPU-Z u Hwmonitor.

. BHemHsAg nporpaMMa MOHUTOPHHTA MOJ/IEP’KUBAET MHOXKECTBO IIJIATMHOB (HAaIIpuMep,
Everest,Speedfan u muorue apyrue).

. I'paduku HTIOCTPUPYIOT TEMIIEPATYPY U HANPsHKEHUE BALIETO KOMITbIOTEpA.

Puc.4. Oxno nporpammer OCCT

JEET 45.1 Tauma MoHNTOPHHT
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ITpu nomomuu nporpammel OCCT MBI CMOKEM IPOBECTH TECT CleAyIOMUX KoMnoHeHToB [1K:
[Tponieccop, OneparuBHas namsath, 1 Marepunckas miara — CPU:OCCT

[poneccop — CPU:LINPACKBuaeoxapry — GPU:3D

bnox nuranus — POWER SUPPLY

[Iporpamma OCCT mpu mpoxoXKAEHUHM TecTa JNAacT MaKCHMAaJIbHYIO Harpy3Ky Ha TECTUPYEMbIe
koMmroHeHThl [IK. M ecnu tectupoBanue 3akoHumioch 6e3 ommbok, To I1IK u cucrema oxnaxaeHus
IIOJIHOCTBIO MCIIPABHBI.

B okHe HacTpoek camoe IJIaBHOE MPOCTAaBUTh TEMIIEPATYPHhl, MPU JTOCTHKEHUU KOTOPBIX TECT
Oy/IeT OCTaHOBJIEH, 3TO HEOOXOAWMO ISl MPEAOTBPAIICHUSI BBIXOJA U3 CTPOS KAaKoro JMOO y3ia OT
neperpesa.

Ecnu Bamemy I1K 5 u 6onee net, To BeicTaBisiiite Temnepatypy 80°C. bonee mo3iHero Bolycka
JieTald OYeHb YyBCTBUTEIILHBI K IEPErpeBy.

PexoMeHni0BaHHOE aBTOPOM NPOrpaMMbl BpeMsl JJIsl IPOXOXkKAEHUs TecTa -30 MUHYT, HO caMoe
ontumanbHoe BpeMs — 370 1 yac. Eciu ¢ kene3om ecth mpobiieMsl, TO 32 1 yac OHM TOYHO MOKaXyT
ceOs!
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Puc.5. Okno HacTpoek nporpammbl OCCT

Pexxum TectupoBanus:

Bonbmioit Habop — Tectupyrotes Ha ommOku [poneccop, OneparuBHas maMsaTe, 1 MaTepuHcKas
miara (4uIcer).

Cpennuit HaOop — Tectupytotcs Ha ommOku [Iporeccop u OneparuBHas namsTh. Maiblii Habop
— Tectupyercs Ha ommbku Tonbko [Iporeccop.

Ecnu ke mpu NmpoxoXIeHHHM TecTa BCE-TaKM BO3HHMKIIM OIIMOKH, TO: B OKOIIKE HPOTPaMMBI
OyZeT onucaHa MPUYMHA OCTAHOBKU TECTa U €CJIM OCTAHOBKOW TECTa MOCIYKHJIa BEICOKas TEMIEparTypa,
TO CTOUT MPOBEPUTH, U MOYUCTUTH OT MBUIM CUCTEMY OXJAXKICHUS, €CIH TECT MpEepBaH M3-3a OLIMOKU
anmapaTHoOM Jactu kakoro-nu6o y3na 1K (mpoueccopa, BUgeokapThl, HaMsITH, MAaTEPUHCKOM IUIaThI) TO
TOTOBBTECH K CKOPOH 3aMeHe 3TO# cocTapisitolieid. Ecinu ommbOka Beinuia npu rectupoanuu BIT (6oka
MUTaHM), TO ITO €IIE HE TOBOPUT O €ro HEMCIPAaBHOCTH, ckopee Bcero bII mpocto He BHITATMBAET BCIO
cHCTEeMY NPH MaKCUMaJbHBIX Harpy3kax. JKUTb ¢ 3TUM MOXHO, paboTaTh KOMIbIOTEp OYHIET, TOIBKO
IIpY BKJIIOUEHUU, HApUMep, KakoH-HUOyAb MoIIHON urpel, BII onsTh MOXKET HE BBITAHYTh CHUCTEMY.
Tak uyTo 3agymarbes o 3ameHe BII Ha Gosiee MOIIHBIN BCE YK€ CTOMT.

IHopsinok BbINOJHEHUS PA0OTHI:

1. 3anosHUTH creAyIOIIHNe MapaMeTPhl:

1. ®UO crynenra

2. Tun npoueccopa
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Yactora (MI 1)

MHOXHTENb

Mominocts (BT)

Komosoe umst (st mporeccopos Intel)

HOo~NOO AW

HaGops! unCTpYKLINit

Tun pazbema

Texmporecc

0. Hamnpsoxenue siapa

11. KosnuecTBo siaep 1 NOTOKOB
12. Komi-mamsath Bcex ypoBHEH
13. Monens MaTepUHCKOM TUIaThI
14. Yurmncer
15. Pa3psimiHOCTD MIMHBI TaHHBIX
16. PazpsaHOCTh MIMHBI agpeca
17. AnipecHoe MpOCTPaHCTBO

2.  Boemoanuts TectupoBanue mpoieccopa: CPU Queen, CPU PhotoWorxx, CPU ZL.ib,
CPU AES, FPU Julia,FPU Mandel, FPU SinJulia. Pe3ynbraThl 3amucarh B TETPaib.

3.  Brmonauth TecTHpoBaHue mnpoieccopa B nporpamme OCCT. B Hactpoiikax Tecra
yKa3aTh MakcHUMalibHytoTeMiiepatypy He Oonbine 80°C. Ykazars Bpems Tecta 30 muH. Pe3ynbrarsl
3arucarhb B TETPAb.

dopma npeacTraBieHus pe3yabTara:
Otuer o nmpojenanHoil pabore.

Kpurepun onenkn:

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CIIN 3aJJaHHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOII0» BBICTABISAETCS, €CIIU XO/1 BBIIOJIHEHHS 3aJaHHsI BEPHBIH, HO ObLIa JOMyIIeHa
OJIHAWJIM JIBE OLUIMOKH, MPUBEIIINE K HEIPAaBUIIBHOMY PE3yJIbTaTy.

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

OneHka «HEeyAO0BIETBOPUTENBHO» BBICTABIISIECTCS, €CIIN 33JaHUE HE BBINIOJIHEHO.
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Tema 2.6 3anomuHawmue ycrpoiictrea 9BM

JlaGopaTopHoe 3ansitue Ne 10
TecTupoBanue oneparusHoil namatu. TectupoBanue HX KM |

Leab: HAy4YUTHCS TECTUPOBATH KOMIIOHEHTHI CHCTEMHOTO OJjioka. YMeTh 3alycKkaThb TECTOBBIC
MPOrpaMMBbI, JIeJaTh BBIBOJBI 00 MCIPABHOCTH KOMIIOHEHTOB. Pa30uWBaTh Ha JIOTMYECKUE PA3ACibl H
(dhopMaTupOBaTh KECTKHUI TUCK.

Boinosinus padory, Bol Oynere:
ymembw:
— TOJKIII0YaTh IOMOJHUTEIFHOE 000PYA0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTaAMU
KOMIIBIOTEPHOU CUCTEMBI;
— TMPOU3BOJMUTH UHCTAUISAIHMIO U HACTPOUKY MPOTrPaMMHOI0 00ECTIEYeHUSI KOMITBIOTEPHBIX
CUCTEM

MaTepI/IaJIbHOC o0ecneyeHnue:
MeTtoanueckue YKa3aHus JJIs BBIITOJIHCHUA S J'I8.60paTOpHBIX pa60T, KOMIIBIOTEP.

3amanmne:

1. BBIITOIHUTE TECTUPOBAHUE ONEPATUBHON NTAMATH
2 BBINOITHUTB TECTUPOBAHKE )KECTKOIO AMCKA

3. BbImonHuTh pa3OnBKY KECTKOIO AMCKA

4 BeimonuuTh popMaTpoBaHue )KECTKOrO AUCKA

KpaTkue TeopeTHueckue cBeJleHHs:
O01mue cBegeHns

IIporpamma Memtest86+ v1.65

[Tone3nass yrtuiuTa A8 TECTUPOBAHUS ONEpPaTHMBHOW MaMsATH KommbioTepa. [lpuuem,
TECTHUPOBAHUE OCYIIECTBIsAeTCs u3 "umcTtoit cpeabl”, a He u3 Windows. Ipu uncramusiun Memtest86
CO3/1aeTCcsl 3arpy3ouHas AucKeTa Wi 3arpy3o4Hslii CD, 3arpy3uBHIMCH C KOTOPBIX, MOKHO HayaTb
TECTUPOBAHUE ONlEpaTUBHOM namsATHu. [Iporpamma u3BecTHa BBICOKOM TOCTOBEPHOCTBIO PE3YIIBTATOB, HO
U JO0CTAaTOYHO JUIMTEIbHBIM BpEeMEHEM, HEOOXOAMMBIM i1 TecTUpoBaHus. Pabora mnpoucxoaut
LUKINYECKH, BCE TECThI IMOBTOPSIOTCS HEOTPAHMUEHHOE KOJMYECTBO pa3, IOKa I0Jb30BaTENIb HE
OTMEHUT HUX COOTBETCTBYIOIIEH KoMaHAoW. Takoi mMOAXoJ CHOCOOCTBYET TOMY, YTO MOKHO
OCHOBATEJIbHO IMPOTECTUPOBATH ONEPATUBHYIO NaMsTh. OObIUHBIN TecT mpoxoauT 3a 20-30 MUHYT, eclii
e Bbl XOTUTE OCHOBATEIbHO MPOTECTUPOBATH NAMSTh, TO OTOHSIMTE YTUIUTY XOTs Obl CyTKU. Ommnbox
ObITh HE JOJDKHO. PerymnspHble OOHOBIEHMS TIO3BOJIAIOT HCIHOJB30BATh YTWIMTY Ha HOBEHIINX
anmnapaTHbIX TaTopmax 06e3 onaceHHi OMOTeHINaIbHBIX MPodIeMax COBMECTUMOCTH.

Bad-block

[Toxg bad-6mokomM moHMMaeTrcst OOBIYHO KOHKPETHBIM YYacTOK IUCKa, HOpMaibHas paboTa ¢
KOTOPHIM HE TapaHTHpPYyeTCs WM HEBO3MO)XKHAa BoBce. Ha Takux ydacTkax MOXKET COAep aThCs
pasnuyHas MHGOpPMalLKs; 3TO MOTYT OBITh JaHHbBIE MOJb30BATENd WM CIy)KeOHas HH(pOpMaIus.
[TosiBiieHHE TaKUX CEKTOPOB MOKET ObITH OOYCIIOBJIIEHO pa3HBIMU MPUUYMHAMH, B OJJHOM CITy4yae Takue
CEKTOpPbl MOYKHO BOCCTAaHOBUTBH, B JAPYIrOM HENb3s, B OJHOM HYXHO HCIOJb30BaTh OJHHU METOIBI
JICYEHUS U TIEpEeHa3HauYeHUs B IPYTOM JIpYTHE.

TexHOJOTHs M3rOTOBJICHUS TIACTUH ObliIa HECOBEpIICHHAs TOTJa, U HecoBeplleHHa ceifuac. He
CYIIECTBYET METOJIOB CO3JAHUS MJI€AIbHOW MIOBEPXHOCTH, HE COJAEpXKAIECH HU OJHOrO IUIOXOro 0J0Ka,
BOIPEKU BCTPEUAIOLIEMYCsl MHEHHIO, UTO C 3aBOJIa BUHUECTEp nocTapisercsa 6e3 Hux. C pocrom oobeMa
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JMICKOB POCJIO KOJMYECTBO COOMHBIX CEKTOPOB INPH BBIXOJE C 3aBOJA, W, MOHATHO, YTO TOJBKO JO
OTpeIeIEHHOT0 MOMEHTa Mpouenypa ux perucrpauuu B FAT morna BBIMOMHATCS B PYUYHYIO, HYKHO
OBUIO HAWTHU cOCO0 MapKUpPOBaTh O3B, JaK€ HE CMOTPS Ha TO, YTO HE U3BECTHO, Kakas QaiiioBas
cuctema OyaeT HuCHoib30BaThes. V300peTeHue TpaHCIATOpa IMO3BOJIMIIO PEIIUTh 3T IPOOJIEMBI.
Ha

BHHYECTEPE BbIIETSIACH CHElHalbHAs 3allMIIeHHAs 001acTh, Ky/Ja 3alUChIBAJICA TPAHCISTOP, B
KOTOPOM YCTaHaBJIMBAJIOCh COOTBETCTBHE KAXKJOIO JIOTMYECKOTO OJIOKAa HENPEephIBHOM IEMOouYKe U
peasibHOTO (PU3UYECKOTO aJipeca.

Ecnu Bapyr Ha MOBEpXHOCTH OOHapyKuBajics COOMHBINA OJOK, TO OH MPOCTO MPOIYCKAICA, a
JAHHOMY JIOTUYECKOMY OJIOKY MpHCBauBaJICS aapec CIeAyroIero (GpU3n4eckd IOCTYIMHOro OJoKa.
TpaHcnsTOp cunuThIBaJICA € JUCKa MpU BKiItoueHUU. Co3aHue €ro BBINOIHSUIOCH (M BBIIOJIHSETCS) Ha
3aBOJIE, U IMEHHO IOTOMY, @ HE OT TOTO, YTO NMPOU3BOAUTEIEM MPUMEHSIETCA KaKasl - TO TEXHOJIOTHs,
HOBBIE JHUCKH Kak Obl HE conepxaT 037-010k0oB. du3nueckue mapameTpbl OKa3aluCh CKPBITHI (U OHH
CJIMIIKOM PO3HUJIMCH, TaK KaK y PUPM OKa3aJuCh pa3Bsi3aHbl PyKH B IPOU3BOJICTBE CBOUX COOCTBEHHBIX
(dbopMaToB HHM3KOTO YpPOBHSA, M IOJB30BATENsl 3TO HE 3a00TWI0), Je(EKTHl MOMEYaIMCh Ha 3aBOJE,
YHHUBEPCATbHOCThH YBEINYUIACh.

B 3aBucumoctu oT mpupoabl mpoucxoxaeHus Bce BAD-010kuM MOXKHO TOApa3IENUTh Ha JBE
0O0JIbIIIKE TPYIIIBL: JIOTUYECKUE U (PUBNYECKUE.

®dusunyeckne: JlehekThl TOBEPXHOCTH MOTYT OBITH CBSA3aHBI: C TOCTENEHHBIM H3HOCOM
MarHUTHOTO TOKPBITUS JTUCKOB; IPOCOYMBIIUMCS dYepe3 (MIbTP MENbYaNIIMM YacTHIAaM TIbLIH,
KMHETUYECKasi 3HEPIHsl KOTOPbIX, PA30THAHHBIX BHYTPU HAKOIMUTENS /10 KOJIOCCAJIBHBIX CKOPOCTEM,
OKa3bIBaeTCsl  JOCTAaTOYHON Il  TMOBPEXKIEHUS TOBEPXHOCTH, PE3yAbTATOM  MEXaHUYECKUX
MOBPEXKIACHUM HpU yaape, IpU KOTOPOM M3 IMOBEPXHOCTH MOTYT BBIOUTHCS MaJIEHbKME YaCTHUIIBL,
KOTOpblEe TIOTOM B CBOIO OdYepeab Takke OyayT BbIOMBATH ApPyrue YacTUYKH, W TPOLECC MONAET
JABUHOOOPA3HO (TaKWe YacTUIBl OYIyT CKAaTBIBATHCS C IUIACTHH IO/ JEHCTBHEM HEHTPOOESKHBIX CHIL,
HO 3HAYUTENILHO JOJIbIIE U TsDKENee, TaK Kak OyAyT yAep >KMBaeMbl CHJIAMU MarHUTHOTO TPUTSIKEHHUS).
OTO0 elie YypeBaTO TEM, YTO C HUMHU OyJeT NMPOMCXOAUTh CTOJIKHOBEHHE T'OJIOBKHU, MapsIIed Ha OYEHb
MaJIOi BBICOTE, YTO BBI30OBET €€ HarpeB W yXYyJUIEHHE pabOuyMX XapaKTEepUCTHK - OyIyT BO3HUKATh
UCKa)XKEHUsl curHayia (pe3ynpTar - omuOku uyTteHus). K ¢usnyeckum 0371aM MOMKHO TakKe OTHECTH
cOOifHbIE CEKTOpa, TMOSBIEHHE KOTOPbIX OOYCIOBJICHO HEUCHPABHOCTAMHU D3JIEKTPOHHOM WM
MEXaHMYECKOHN 4acTU HAKOIUTENs, HallpuMep OOpbIB FOJIOBOK, CEPhE3HbIE MEXAHUYECKUE TTOBPEXKACHUS
B pe3yjbTaTe yJaapa - 3aKJIMHUBAHME KaTyIIKH NO3UIMOHEpa WM AUCKOB, CMEIIEHUE TUCKOB. B nienom
e JUUISl 3TOTO BUA MOBPEKICHHUM XapakTepeH KaTacTpo(uIecKuil XxapakTep.

Jlorn4eckue: MoXXHO BBIIEINUTD CIEAYIOIINE KATETOPUU:

1. Camblit mpocToii cimyyait: omuOku ¢aitnoBoil cucremsl. Cekrop nomeueH B FAT kak
cOOIHBII, HO HAa CaMOM JieJie TAKOBBIM He SIBJISETCS (paHblle TAKUM IPUEMOM IM0JIb30BATHCh HEKOTOPhIE
BHUPYCHI, KOTJ]a Ha HEOOJBIIOM 00beMe BUHUECTEpa TPeOOBaIOCh HAUTH cebe YKPOMHOE MECTEUKO, He
JOCTYITHOE POCTBIMU CPEJCTBAMHU ).

2. HeucnpaBumble noruueckue Od3AbI - XapaKTEepHbl JUISI CTAphIX BHUHYECTEPOB
UCTOJIB3YIOUINX 3aMUCh ¢ MOJIIMHM UAEHTU(HKATOpoB. Eciin y Bac Takoil AMCK, TO BIOJHE MOXETE C
HUMH CTOJKHYTbcS. OOyCIOBIIEHO HEBEPHBIM (opmaToM (U3MUECKOTO ajapeca, 3alMCaHHOTO s
JAQHHOTO CEKTOpa, OIMMOKa KOHTPOJBHOW CyMMbI aisi Hero W T. 4. COOTBETCTBEHHO, HEBO3MOXKHO
oOpamenne k Hemy. Ha camom perme oHM BOCCTaHOBHUMBI, HO Ha 3aBojie. [lockombKy ceiuac
UCTOJb3yeTCsl TEXHOJIOTUSl 3amucu 0e3 mosiell MIeHTH(UKATOpOB, TO ATY Pa3HOBHIHOCTh MOXHO
CUMTATh HEAKTYaJbHOM.

3. HcnpaBumble noruueckue 03ap1. He Tak yx peako BcTpedaeMblif, 0cOOEHHO Ha
HEKOTOpBIX THMAaX HaKomuTenedl Tum cOOWHBIX OJI0KOB. IIpoHcXO0KIE€HHEM B OCHOBHOM OOs3aHBI
omMrOKaM 3alucH Ha TUCK. UTeHHe MPOM3BECTH C TaKOI'O CEKTOpa HE yJIaeTcs, TaK Kak OObIYHO B HEM
ECC kom He COOTBETCTBYeT MaHHBIM, a 3alllCh OOBIYHO HEBO3MOXKHA, TaK KakK Iepes] 3aluChio
OCYILIECTBIISETCS IIPEIBAPUTENIbHAS POBEPKA MOJIEKAIIETO 3aIIMCH IIPOCTPAHCTBA, U TIOCKOJIBKY C HEN
y)Xe OoOHapyKeHbl MpOOJIeMBbl, 3alllUCh B JaHHYIO 00JacTh OTKJIOHseTcsa. T.e. momydaercss OJOK
HEBO3MOXXHO HCIIOJB30BaTh, XOTA (PU3NUYECKU IOBEPXHOCTb, UM 3aHUMaeMas B IIOJHOM IOPSJIKE.
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HedekTbl mogoOHOro poga MOryT ObITh HHOT/AA BbI3BaHBI OIMIMOKaMU B MUKPOIIPOrpaMMe BHHYECTEDa,
MOT'YT OBITh CPOBOIIMPOBAHBI TPOrPAMMHBIM OO€CTIedYeHUEM MITH TEXHUUECKUMU TIPHYHHAMH.

4, [TosiBnienuss Ha BuHYectepax BAD-010kOB 5TOro Buaa 00s3aHO OCOOEHHOCTSM
TEXHOJIOTUHU IIPON3BOJICTBA: HUKOTJa HE CYIIECTBYET ABYX aOCOIIOTHO OJMHAKOBBIX YCTPOWCTB, KaKHe-
TO MX MapaMeTpbl HEMPEMEHHO OTIW4YaroTcs. [Ipu moAroToBKe BHHYECTEPOB HA 3aBOAE, Ui KaXKIOTO
ompeznessieTcss Habop mapaMeTpoB, OOECHEUMBAIOIIMX HawiIydllee (QYHKIMOHHPOBAHHE JIaHHOTO
KOHKPETHOTO 9K3eMIUIsIpa, TAaK HAa3bIBAEMbIE aJallTUBBI. DTH MapaMeTPhl COXPAHAIOTCS, U B CIIy4ae ecliu
OHH KaKUM TO 3araJJOYHBIM 00pa30M OKa3bIBAIOTCS MOBPEXKAEHBI, TO PE3YJIBTATOM MOXKET OBITH MOJHAS
HEpabOTOCMOCOOHOCTh AMCKA, HecTadWibHas ero pabora WM OOJNBIIOE KOJIUYECTBO COOMHBIX
CEKTOpPOB

MOSBISIONIMXCS U MCYE3AOIINX TO B OJHOM, TO B IPYTOM MecTe. B JOMaIHuX yCIOBHSIX € 3TUM
CIIeJIaATPHUYETO HENb3sI, HO BCE MOXKHO HACTPOHTH HA 3aBOJIC WM B CEPBUCHOM LICHTPE.

Iporpamma MHDD

[Tporpamma MHDD siBnsiercst oyeHb YZOOHBIM HMHCTPYMEHTOM JJIsi AMArHOCTHKH M PEMOHTA
BuHYecTepoB. llporpamma sBiisieTcsi yHHMBEpCAJbHOM, OHa pabOTaeT CO BCEMU HAKOINUTEISIMH C
uHTepdeiicom ATA He3aBUCHMO OT MPOU3BOAMTENS M MoJiend. PaboTars mporpaMma criocoOHa U3 1MOA
yucroro DOS, u npsamo uz Windows. YTuiura cnoco6Ha 3amyckaTbcsi ¢ JII000ro, He 3alUIEHHOTO OT
3alMcHU HOCHUTENS Ha KOTOPOM €CTh HEMHOI'O MECTa JUIsl 3allMCH BPEMEHHBIX (aillloB U MPOTOKOJIOB
pabotel (MuHMMaNEHO HYKHO 70 KOaiiT, pexomenayercs 20 Moaiit). He ucnons3yiite mporpammy c
TOTO € AUCKA, KOTOPBII JUArHOCTUPYETE U JICUUTE.

[Tocne 3amycka mpu Hanuyuu Oosiee 4YeM OJHOIO HAKONUTENIs B CHCTEME IHpejasiaraercs
BBIOPATHTOT, C KOTOPBIM Mbl XOTUM pabOTaTh.

Drive parameters PRESS F2 to DETECT Current position

Device Select
[keyl sice infol

port 1FGh
1. 5T34311A
2.

port 170h
3. ST3Z20011A
4,

port 106h
5.

Ho PCI controllers found.

Enter HDD number [31:

I (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 | i 18:14 :55
Ha 9KpaH 6y,Z[CT BBIBCICHA ITOJCKAa3Ka 00 OCHOBHBIX KOMaHIax IIporpaMMBEl.
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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 puad ¢ M
scan fujlst unlock randombad

aerase rhpa d ispusd "M Fuj

erase r Ff e makebad

batch cls aam pCciscan

rpm nhpa init tof wdrd wder wdem

smart port stop wait wdfmtold

killfuj akillfuj fuckfuj ibme wdwecp wircp
wdfmt wdfmisa

oy FUJ tad e

Press <(FZ>

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

Wuunumanu3upoBaB BEIOpAHHBIA HAKOMUTENb HaXKaTHeM F2 momydyaem McuepnbIBaIOLIyI0 O HEM
nH(QOPMALIMIO:  HAa3BAaHUE  MOJICNIH, JIOTUYECKHUE TEOMETPUI0  JUCKAa  (JIOTHYECKOe  YHCIIO
LIUJIUHIPOB/TOJIOBOK/CEKTOPOB  HAa JIOPOXKKE); CEPHHHBIM HOMEP; BEPCHIO MHUKPOKOIA; YHCIIO
aJpeCcyeMbIX

yepe3 LBA 0iokoB; mogaepkuBaembie GyHKIMHM ATA ¥ MakCHUMaJbHBIH IO KHMBAEMBbII
pexxum; cocrosane SMART (BkitoueHa IH); COCTOSHHE CHCTEMBI 3allMTHI (BKIIIOYCH/BBIKIIOUYEH
anmapaTHBIA TapoJib); MOJHBIA pa3Mep BUHYECTEPA; pe3yJIbTaT MPOXO0KIESHUS OCHOBHBIX TeCTOB. YacTh
3TOM MHPOPMALIK 0TOOpAXKAETCSI BO BTOPOM CBEPXY CTPOKE HA IKpAaHE U BUJIHA IPHU padoTe.

DRSC DEDY
1

[5T34311A 8944-15.63

SN :SBFEYZBC  Fl:8.01 LBAs :8452080
Support: DLMCode LBA HPA DMA (UDMAZ ,MUJDMAZ )
SMART : Enabled

Security: high, OFF. Size 4126Mh

Device Reset... OK

Setting Drive Parameters... DK.
Recalibrate. .. DK

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

Kpome TOro, 0 COCTOSIHUM UCKa M €r0 3aHSATHU B JAaHHBIH MOMEHT BPEMEHHM CHUTHAIH3UPYIOT
WHJIMKATOPBI B CaMOW BepxHel cTpoke. OHM HECYT CIIEYIONTYI0 HH(OPMAITHIO:

BUSY - HakonuTenb 3aHAT 1 Ha KOMaH/IbI HE pearupyer;

WRFT - ommOka 3amucwy;

DREQ - HakonuTenb )KaxaeT OOMEHSITHCS TaHHBIMH C BHEIIIHUM MUPOM;

ERR - B pe3ynpTare Kakoi-mubo0 omeparu BO3HHMKIA omuOka. Korma 3aropaercst 3ToT OUT,
oOparuTe BHMMaHUE Ha MPaBYH BEPXHIO YacTh dKpaHa. Tam OyaeT OTOOpakeH THUIl TOCeIHen
OMIHOKH: (JIEHCTBUTEIBHO TOJILKO MPH 3aKKeHHOM Tammouke "ERR™):

AMNEF - Adress Mark Not Found - OGOpamieHne Kk KakOMy-TO KOHKPETHOMY CEKTOpPY HE
yaanock. BeposTHONW NPUYMHON SIBISETCS TMOBPEKICHUE ATOrO0 CEKTOpPa, MOBPEKICHHUE €ro Mojen
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uneHtudukanuu (ynoMmmuHanue o0 3TOM ecTh 3/1ech). Ho cpasy mocie BKITIOUEHUST HAKOMUTENS, KaK pa3
Hao0OpOT, CBHUJAETEIHCTBYET 00 OTCYTCTBHH TIpOOJeM H cooOmaer 00 YCHENTHOM BBIMOJHEHUN
BHYTPEHHEHN JUArHOCTUKH .

TONF - Track 0 Not Found - He HalifieH HYJIEBOI TpEK.

ABRT - Abort, koman/ia OTBEpruyTa,

IDNF - Sector 1D Not found;

UNCR - Uncorrectable Error - Ommbka He ckoppekrtupoBanHas kogom ECC. BepositHo, B
TAHHOM MECTE UMeET MECTO OBITh Jiornueckuii BAD-0I10K.

Kpome sTux B Bepxy MOryT roperh emie aBa umHaumkaropa - PWD - curmammsupyromas o6
YCTaHOBJICHHOM ammapaTHoM napoisie, 1 HPA - ecnu pazmep HakomuTelns ObUl U3MEHEH C MOMOUIBIO
koMauabsl HPA (mnst ckpeitist BAD-6110K0OB B KOHIIE JTHICKA).

Hns o6napyxenuss BAD-010koB B mporpaMme €cTb BO3MOXXHOCTh IPOBEPKH TOBEPXHOCTH
xecTkoro aucka. [lpudyem momydyennas wH(opmaius OyaeT OodeHb MOAPOOHO OTPaXKaTb COCTOSHUE
MOBEPXHOCTU. BBI30B ocyiiecTBiseTcs: KOHCOJIbHOM KomaHoii SCAN. IlpoBeputh MOXXHO Kak BECh
JIUCK TIETMKOM, TaK M KaKOH-TO OTAEIbHBIA ydacToK moBepxHocTH. [locie nabopa komanasl SCAN

MOABJICTCACIICAYOIICTO BHJd MCHIO!
DRSC DRDY
1 L 1

ST34311A 8944.-15-63
- LEFUZLC 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 : 84526079

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 mavigate on HDD during scan.

BepxHnsis cTpoka - 3T0 pexxum paboThl ¢ BuUHUecTepoM. 1o ymonuanuto teneps tam ctout LBA,
MEHSTh 4TO-TO BpsJ M MOoHano0uThes. B ctpokax Starting Cyl/LBA, Ending Cyl/LBA BbsIcTaBnsitoTCS
HavyaJIbHBIM U KOHEUHBIN OJoK it LBA TpaHcnsiuiuu u HavanbHbIH/KOHEUHBIN nunusap s CHS (mis
MIPOBEPKH KOHKPETHOTO y4YacTKa). 3Hau€HHs] MO YMOJIYAHUIO COOTBETCTBYIOT IMOJHON IMOBEPXHOCTH.
MoXHO BKJIIOUHTH TepeHa3Haue€HUE COOMHBIX CEKTOPOB MpHU OOHapyxkeHWH OHBIX ((pyHkmus Remap).
Timeout - BpeMsi OTBOJMMOE HAKOIMTEINIO JJISl BHIOJIHEHUS ONepanuu. Pe3ynbraTbl MpoOBEepKU MOKHO
3aHECTH B MPOTOKOI. [Ipy TecTe MOBEPXHOCTH Ha PKpaH OyIyT BBHIBOJUTCS KBAJAPATHKH (OAMH TaKOH
KBaJpaTUK paBeH 255 cekTopaM (Ipu TecTUpOBaHUM B pexnme LBA 1100 uucity CeKTOpPOB B CTpOKE
napametrpoB HDD (o0wpraHOo 63 - mpu TectupoBanuu B peskume CHS)), mBeT KOTOpBIX HeceT
OTIpEeJICIEHHYIO CMBICIIOBYIO HAarpy3KYy.
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1

Press the arrow keys for navigate on HDD during scan. 1 16:23:50
B OKOIIIKE CHpaBa BCACTCA UX CYCT. CaMaﬂ BerH?[?[ CTpOKa IIOKA3bIBACT CKOpOCTI) CUUTBIBAHU A
JAaHHBIX B ,Z[aHHbIﬁ MOMECHT (He 3aBHCHUT OT UCIOJIB3YEMOTI'0 pEeXKUMa DMA), B HIDOKHEH - JBa 3HAYCHUS B

IIPOLIEHTAX: IE€PBOE 3HAUEHUE IIOKA3bIBA€T IPOLICHT BBHINOJHEHHUS] TEKYLIEro TecTa B 3aJJaHHOM
MIPOMEXKYTKE, a BTOPOE 0TOOpa)kaeT, HACKOJIbKO JajeKo TonoBkH "yuuin" oT 0 nunuHapa u "npunuiu K
nocienHeMmy. Hwke yachl MOKa3bIBalOT BpeMsl Haudajda TMPOBEPKHM M IMPOTHOZHPYEMOE BpPEMs
BBIIIOJIHEHUS. Pa3bsCHEHUS O 1IBETaM MPUBOAATCS B JOKyMeHTauuu: "Yem "MyTHee" KBaapaTHK, TEM
OoJbIlIe HAKOMHUTEINIO TMOTPEOOBAIOCH BPEMEHH Ui YTEHHS 3TOro OJoKa ceKTopoB. Eciam monumm
LBETHBIE OJIOKH -

3HAYMT, HAKOMUTENh HE "BOucalcsa" B OTBEACHHBIM €My i paOOThl MPOMEKYTOK BPEMEHH.
I[BeTHBIMHM OJIOKaMH OTOOpa)kaeTcs HEHOPMAIbHOE COCTOSIHHE MOBEPXHOCTH, HO emle 6e3 BAD'os.
Opnnako, 3eeHble OJIOKM - HOPMAJIbHOE SBJIEHUE, OHU OTPa)KalOT €CTECTBEHHBIM M3HOC MOBEPXHOCTH,
HUYEro CTPAITHOTO B HUX HET (CTapble HAKOMUTENU paboTaloT MeUICHHEee, U MIOATOMY Ui HUX Tpaduk
BIIOJIHE MOKET OKPACUTBHCS B 3€JICHBIN I[BET LIETMKOM: 3TO HOPMaJIbHO). Takxke 3eyeHble OJI0KH MOTYT
MOSIBJISITHCSI TIPH BUOpAIMK caMoro HakomuTens. Uem HUXkKe M0 MEHIO IIBET - TeM OOJIbIle HAKOMUTEIIO
MOHAJ00UIIOCH BPEMEHHU JJISI YTEHHS STOTO TPYIHOYUTAEMOTO ydacTka. KpacHbIif 1IBET - MPU3HAK TOTO
YTO Ha 3TOM MecTe yxxe nouTH "copmupoBanca” BAD block. BonpocuTenbHblil 3HaK TOSBISETCS PU
MPEBBIIICHNN MAKCUMAJIbHOTO BPEMEHHU OXHUIAHHUS TOTOBHOCTH. TO €CTh, MpU MOSBIECHUU [?] MOXKHO
CUMUTATh, YTO HAKOMHUTENb "MOABHUC" HA ATOM MECT€ U 3[eCh SBHO MPUCYTCTBYET JTMOO CEPbE3HBIN
nedeKT MOBEPXHOCTH, TUOO HEUCTIPABEH OJIOK MAarHUTHBIX TOJOBOK. Bce, UTO HUXKE BOMPOCUTEIHLHOTO
3Haka - 9T0 omuOku (BAD-6mok). Eciau oHM MOSBISIOTCS B IMpoliecCe€ TECTUPOBAHUS, 3HAUMT, Ha
MOBEPXHOCTHU ecTh Pu3nueckue nedektsl win npodieMsl ¢ CRC cexkTopoB, T.H. «copT-03ab1».

[Tpu 6omnpiIOM KOMMUEcTBE 063710B TONE3HO OyAeT Bocmonb3oBarhes omniueit ERASE WAITSs (na
MIPUBEICHHOM BBIIIIE PUCYHKE OHA BBIKJIIOYEHA): TOT/a MpH OOHApY>KEHUU COOMHOrO CeKTopa UCK He
OyZeT JoNTO Ha/l HUM CTPaaaTh, MBITAACh €r0 BEIUUTATh, a CPa3y ke MPEANPUMET MONBITKY 3aIHCH.

C nomompro MHDD MOXHO NpoBEepUTh M HANEKHOCTH CUCTEMBI IMO3UIMOHMPOBAHHUS: I10
koMauge CX OyAayT MpOBOAMTCS MHOTOKPATHBIC TOMBITKU MO3UIIMOHUPOBAHUS B Pa3IMYHbIE 007aCTH,
HEKOTOPBIC HAKOMUTEIH TAaKOW pPEXUM BBIIEPKATh HE MOTYT B CHJIYy B OOJBIIMHCTBE CIIydacB
KOHCTPYKTHUBHBIX OCOOEHHOCTEH U 3aBOJICKHX Je(PEKTOB (HO HE HYKHO OOSTHCS - U3 CTPOSI HUYETO HE
BBIMJIET, TaK KaK MporpaMma OTCJIKMBACT TaKyl0 BO3MOXHOCTh W TEPEBOAUT IUCK B KAyIIEe
COCTOSIHME, €CJTU YTO-TO HE TaK).

EcTb emie paa koMaH[ JUisl AMaTHOCTHUKH, HO 3TO MEPBbIE KOTOPBIE ClIeyeT 3HaTh. bonee moiaHo
OMUCHIBATh HET CMBICTA - JIJISl TOTO €CTh JIOKYMEHTALIHSI K TPOrpaMMme.

W3 oyeHb MHTEpecHBIX (YHKIUN peaTu3yeMblX NPOrpaMMO HYXKHO OTMETHTh BO3MOKHOCTb
ynpasienus mrymoM. [1o komanne AAM CTaHOBUTBCS TIOCTYIHBIM U3MEHEHHE MTPOU3BOAUMOTO YPOBHS
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mryma (HY)KHO JIM HallOMHHATh, YTO B yIIEepO MPOM3BOAMTENBHOCTU?), MPH 3TOM PE3yJIbTaT MOXKHO
OLICHUTH Cpa3y XKe.

L
aam
T34311A 8944-15-63
SN :SBFEYZBC  Fl:B.01 LBAs :B452080

SHMART : Enabled

Security: high, OFF. Size

Device Reset... DK

Setting Drive Parameters... OK.
lecalibrate. .. DK

Automatic Acoustic Management

AAM is not supported by this HDD.

1 17:59:27

1 L

CH:3HT17CEZ FW:3.10 LBAs :39102336
Support: DLMCode LBA HPA AAM DMA (UDMAS ,MWUDMAZ)
GMART : Enabled
Security: high, OFF. Size 19692Mb
Device Reset... OK
Setting Drive Parameters... OK.
lecalibrate... OK
utomatic Acoustic Management
urrent setting : Maximum perfomeo
disable AAM
max imum perfomance
middle perfomance (try if +-~= not work)
minimum acoustic emanation level
(lowest speed)
intermediate acoustic management levels
126 max . perfomance (disable AAM] ;
0] minimum acoust ic emanation lewvel.
finish.

ing... Now you can adjus
maysoft aka Dmitry Postrigan, http:~/mhdd.net | 2.9 |

IIporpamma FDISK

Pa3zbuska scécmroco oucka

Yrunura fdisk, ouenp mpocras u He TpeOyeT MHOTO BpeMEHHU JUisi ocBoeHus. J[iist 3amycka
ATOUYTHIIUTHI 3arPy’KAEMCs C CHCTEMHOTO JTUCKA.

1. [Mocne Beixona B pexxum DOS B komanHO# cTpoke muieM komany: fdisk u
Haxxumaem Enter.

2. [NosiBrsieTcst MEHIO ¢ BOIIPOCOM «BKITFOUNTE MOIAEPKKY Oonbmx AuckoB N-HeT,
Y- na».Beibupaem Y u xxmem Enter.

3. [TosiBsieTcs BOT Takoe MEHIO. ...

+

J11st BBI30Ba HY)KHOTO ITYHKTa MEHIO HE00X0AMMO HaOpaTh B KOMaHIHOW CTPOKE HEOOXOIMMBIi
HOMED...

Jlns Havaja MOCMOTPHUM Ha HaIll )KECTKUN JAHUCK, BBOAUM 1ubpy 4 u xxmeMm Enter... [TosBrusercs
noJyiHasi UHGOpMAIIUS O COJEP>KaHUU JHCKA - THIBI (HalIoBBIX cHCTEM, OOBEMBI U UMEHA JIOTHYECKHX
IMCKOB (ecmy pa30MEeHHEe yXKe HMMEETCs, TO JUIsl CO3JaHWs HOBOTO pa3OMEHHs CJeIyeT yIalIuTh
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UMEIOIIUECS pa3/ielibl, €CIM Ha JKCECTKOM JHUCKE HET JIOTHYECKHX pa3lelioB, TO MOXKHO Cpasy
MIPUCTYTMAThK UX CO3JJAHUIO).

Haxxwmute ESC 1151 Bo3BpaTa B INIaBHOE MEHIO. ..

Tenepsr HaxkmuTe 1 1 Enter - mosBUTCS MEHIO CO3/IaHUS PA3ICTIOB...

COZMEHME pasgena DO0s nmbo norWdeckoro SMoka 00s

HH JHCKE

HHTENEHOM pasaene DOS

EE2MTe Homep EWEpaHHOrD AedcTEWA: | ]

¢ pexviva pafoTy FOTSE HassiTe knaeauy Esc

CHOBa HaxkumaeMm 1 u Enter, mosBisieTcst CYETYMK M MpOrpaMMa HAYHET CO3JaBaThb OCHOBHOM
paszzel, a Korja oHa (IIporpamma) CpocuT y Bac caenaTb OCHOBHOM pa3zien Ha BECh JIUCK, TO OTBETHTE
otka3oMm - N. Jlanee Bam Oyzer npeanokeHo BBECTU pa3Mep MEPBOro JIOTUYECKOTO AMCKA B MPOIIEHTAX
unu Merabaiitax. CKOJIbKO CYUTAETE HY>KHBIM, CTOJIBKO U BBOJIUTE. ..

Onsate ESC 1 MBI B I1aBHOM MEHIO...

B rnaBHOoM wMeHi0 BweiOMpaeM TyHKT | (co3manme pasjgena), a T1OTOM 2(Co3JaHue
JIOTIOIHUTENBHOTO pazfena). Co3gaHue MOMOTHUTEIBLHOTO pasjieia TOYHO TaKoe K€ KaK M OCHOBHOTO,
TOJIbKO Ha MPEJIOKEHUE MPOrpaMMbl 3aHATH MO JOMOIHUTEIBHBIA pa3/iesl BECh UMEIOUIUNCA 00BEM
nucka Heoboxoaumo otBeTuTh - Y(Ia) Ilocne toro kxak pasgen Oyamer co3man xmeMm Esc u cHoBa
BBIXOJIUM B I'JIaBHOE MEHIO.

Pasnen, ¢ kotoporo Bam kommbrotep Oyaer 3arpykatrbcs Ha3blBaeTCs aKTUBHBIM. J[71s1 BbIOOpa
aKTUBHOTO pasJeiia B TJIABHOM MEHIO BbIOMpaeM mudpy 2 - ycTaHOBKA aKTUBHOTO pas3jeiia W B
MOSIBJISIIONIeHcs nH(OPMAaIIUK O TUCKE BBOAMM HOMED paszena.

Onsare Bo3Bpamiaemcst B riaBHoe MeHIO(Esc), BpiOMpaemM myHKT 4 - mpocMOTp UHPOPMALIUH O
paszfenax ¥ HallpoTUB paszielia, KOTOPHIN MBI C/IeTalld aKTUBHBIM OyZIeT CTOATh OykBa A

[Tocne TOro, Kak co3naHue pas3zienoB OyIeT 3aBepIIeHO, HEOOXOAMMO Nepe3arpy3uThbCs U
oT(opMaTUpOBaTh HOBBIE Pa3/Ielibl MEPE] UX HCTIOIb30BAHUEM.

ITopsiiok BHINOJHEHUsI PaGOThI:

1. IIpoBepka onepaTUBHON MAMATH

1.1 YcranoButs B BIOS Setup 3arpysky ¢ CD:

1.2 [Tocne 3arpy3ku HalTH U BEIOpaTh nporpaMmy Memtest86+ u 3amycTUTh ee.

1.3 BHuMartenpHO paccMOTpPETh SKpaH MPOrpaMMbl

14 CrnenuTh 3a MPOLIECCOM TECTUPOBAHUS, HEOOXOAMMO, YTOOBI KAK MUHUMYM
3aKOHYHJICS OJMHIIPOX 01 TecTupoBanus (cronber PASS)

1.5 Ecnu Obutn 0OHapyxens! ommoOku (ctonbery ERRORS), To Hamo oTpasuts 310 B
oTdyere.

1.6 CnenaTh BBIBOJ 00 MCTIPAaBHOCTH MJIM HEMCIIPABHOCTH ONEPATUBHON MaMSATH.

2. IIpoBepka kecTKOro 1MCKa

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

2.2 Ha HexoTopbIX KOMIIbIOTEPaX HEOOXOIUMO BBECTH Ko foctyna (mudpa*2+1)

2.3 C nomortnsto komaup! —idll uau -F2 1 moayduTh 1aHHBIE O )KECTKOM JHMCKE, 3aITHCaTh
OCHOBHBIE B OTUET

2.4 [To xomanpe -scanll mpoBepuTh xecTkuil muck Ha Hanmuaue BAD-610koB, 3anmucarh B

OTYET CPETHIOI CKOPOCTh Mepeaadn JaHHbBIX
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2.5 Ecnu OynyT HaliIeHbI «KpacHbIE» WM «KOPUYHEBBIE» OJIOKH, IOMPOOYITE OT HUX
n30aBUTCS CIIOMOIIBI0 KOMaHIbI —erase Waitsll wau —remapll

2.6 O1eHUTE COCTOSIHUE BAIIETO KECTKOTO JUCKA (M3HOC, OBICTPOICHCTBIE, TIIOXUE
OJIOKH U T.1.)

3. Pa30ouBKa jKeCTKOro [ucKa

3.1 3arpy3uTtcs ¢ 3arpy3ounoro CD

3.2 3amyctuth nporpammy FDISK

3.3 Co3znarh ocHOBHOM pazzaen paBHbIN 50% oT Bcero oobemMa aucka

3.4 Co3z1aTh 1ONOJHUTENBHBIN pa3/iell paBHbIN BTOPOH IOJOBUHE XKECTKOTO TUCKA

3.5 Coznatp noruyeckuit auck D paBHBIN 10 00bEMY JOMOTHUTEILHOMY pa3aeiny

3.6 Huck C caenatb akTUBHBIM, T.K. C HETO OYyJIET 3arpyKaThbcs ONEpalMoOHHAas CHCTEMa
3.7 [ToxazaTe pe3ynbTaT mIpernoaaBaTesto

3.8 BeliiTi U3 mporpamMmsl U Iepe3arpy3uTb KOMIIbIOTED

4. ®opMaTHpPOBaHME KECTKOI0 TMCKA

4.1 3arpysurcs ¢ 3arpy3zounoro CD

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

(TapaMeTphIM3YyYHTh CAMOCTOSATENIbHO, KoMaH a —format /?1l mokaxket Bce BO3MOKHBIE TTApaMETPHI;
OTIPEJICIIUTE KAKUE HY)KHBI BaM)

4.3 Korna popmaTipoBanne 3aKkOHUUTCS, TIOKAKHUTE PE3YJIbTAT
MPETo1aBaTeIFOKOHTPOIIbHbIE BOTIPOCH

1. Kakum 00pa3oM MOKHO IPOBEPUTH ONIEPATUBHYIO NaMsITh Ha HATUYHUe
omunooK?
Kakum o6pazom nHpopMmalys 3auceIBaeTCs Ha KECTKUH JUCK?
UYro takoe BAD-610xu?
MOHO JI1 OT HUX N30aBUTHCS U KaKUM 0Opa3om?
Jlyig 9ero Hy>kHa pa30MBKa >KECTKOIO AMCKA HA pa3esbl?
CKOJIBKO pa3/IesIoB MOXKHO CO3/1aTh Ha )KECTKOM JAUCKe?
Jl51g yero HeoOX0IMMO pOpMATUPOBAHHE KECTKUX TUCKOB?
. OOBbsicHUTE, TOUYEMY pealbHbIM 00BbeM AUCKA MEHBIIIE, YeM 10 TacHopTy?
®opma npeacTaBiaeHus pe3ybTaTa:
Otuer o npojenaHHoii padore:

Nk WN

1. Tema u 1enb paboTHI.

2. Onucanue Xo/a MpoBeIeHUs: padOThI, MapaMeTPhbl TECTUPYEMBIX KOMILTEKTYIOIIHX.
3. BBIBO)II)I 0 COCTOAHHNU KOMIIJICKTYIOIIUX.

4. OTBeTHI HA KOHTPOJIBHBIE BOMPOCHI.

Kpurepun onenku:

O1neHka «OTJIIMYHOY BBICTABIISIETCSI, €CIIM 3a/I1aHNE BBIIIOJIHEHO BEPHO.

OrneHka «X0poIlI0» BBICTABIISETCS, €CIIN X0/ BBIIOJIHEHUS 3aJaHUs BEPHBIH, HO OblIa AOMyIeHa
OJTHAMJIU JIB€ OLIMOKH, MPUBEIINE K HEMPABUIBHOMY Pe3yibTary.

OneHka «yAOBIETBOPUTENBHO» BBICTABIIACTCA, €CJIA IPUBEACHO HETIOIHOE BBIIIOTHEHHE
3a/1aHUsl.

Onenka «HEeyIOBIETBOPUTENBHO» BBICTABIIACTCS, €CIIN 3aJaHUE HE BBITIOJIHEHO.
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Tema 3.1 [lepudepuiinbie ycTpoiicTBa BHIYMCIUTETbHONH TEXHUKH

JlaGopaTopHoe 3ansiTue Ne 11
KoHcTpykuus, noAKJI0YeHHe U HHCTAJUIAINUS BUAeoananTepa. Tect moHuTOpa

Heas: m3yunts coBpemennbie LCD-monutopsl. [IpotectupoBars LCD-MOHUTOPEHI C MOMOIIBIO
ytunutbl TFT Monutop Tecr.

Boinosinus padory, Bol Oynere:
ymembw:
— ToJy4yaTh HH(POPMAIMIO O TapaMeTpax KOMIBIOTEPHON CUCTEMBbI

MarepunanbHoe obecrieyeHue:
Meroauueckue yka3aHus JJIs BBITOJHEHUS 1a00PaTOPHBIX paboT, KOMIIBIOTED.

3aganue:

1. 3anycTUTh YTWINTY AJI1 TECTUPOBAHUSI MOHUTOPOB.

2. ITpu noMomuy yTUIUTHI IPOTECTUPOBATH MOHUTOP.

3. W3yuutsh Bce mapaMeTpbl MOHUTOPA.

4. Odopmuts otyer o npojesnanHol padore. CaenaTh BHIBOI.
S. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Kparkue Teoperuyeckue cBeIeHHUS:

Tecmuposanue LCD—-monumopos

TFT MounnTop Tect

[TIporpamma TFT MonuTOop TecT pa3paboTaHa OTEUYECTBEHHBIMH IporpaMMmucTtamMu. B otinuune
OT CYIIECTBYIOIIMX AaHAaJOroB, OHA, BO-TIEPBBIX, COBEPIUIEHHO OecriaTHa, a BO-BTOPHIX, CHaOKeHa
MOAPOOHOM CIpPaBKOM € OMHMCAaHWEM HMMEIOIIMXCS IAa0JIOHOB Ha PYCCKOM SI3BIKE M COBETaMH IO
pelIeHnIo TUIIMYHBIX poOieM. [IporpamMMa coctouT U3 ogHoro (aiina, He TpedyeT HHCTAJUISLIIH.

Iﬁl CemelicTEo Hatopos Mukpockatd Mabile Intel(R] 45 Express [kopn: ’Aa“
YHHEEpCankHEF MoHuTop PrP
e

-l 13664763 32 bit 60 Hz

g Professianal
Service Pack 1 Build 7601

Default -
3204200 8hit EOhz

3204200 8hit BOkz

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

3204200 32bit EOhz .
320240 8hit BOhz

3204240 Bhit EOkz
320x240 Bhit BO0hz il Left. Rigth - srifiop nogpeskura

220240 186t Bllkhe Up. Down - WsMEHEHWE CROPOCTM
Grey-, Grey + - WSMEHEHWE AprocTH  ———
Esc -Btixon

Pucynok 1 — I'nmaBHoe okHO mporpamMmbl TFT MouuTop Tect

HeGonpmioe HayanpHOE OKHO TO3BOJIAET BBIOpaTh paspemnieHue (Ui TECTUPOBAHMS
WHTEPIOJISINN ),IN00 OCTABUTH Pa3pelIeHUe TI0 YMOTYAaHHUIO, a TAKXKe 3aIyCTHTh OuH n3 12 TectoB. Bo
BpeMs MPOCMOTPa TECTOBBIX IIAOJOHOB MOXHO pETyJIUpOBaTh SPKOCTb, MEPEMELIATbCs MEXKIY
11abJIoHaMK BIIpeJieNiax TecTa, a TakXkKe MEepeKIouaTh LBET MO0 HallpaBleHHE paJueHTa. TecToBble
1a0JIOHBITIO3BOJISIOT IPOBEPUTH:!
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. paBHOMEpHOCTH ozcBeTKH (1 TecT);

. MHTEPHOJINIO U (OKYCHPOBKY — OTCYTCTBHE APOKAHHS U3-32 IPeoOpa3oBaHUs
aHaJIoroBorocurHaia (5 TecToB);

. [BETONEpeauy u paspemnieHue nseta (3 recra);

. KOHTpacTHOCTH (1 TecT);

. BpEMsi OTKJIMKA U HHEPLIUOHHOCTH (2 TecTta).

Pa3paboTunku naxe MOMBITAINCH PEaTU30BaTh BO3MOXKHOCTH MOJYYEHHsS] KOJMYECTBEHHOTO, a
HE TOJIbKO Ka4eCTBEHHOT'O pe3yJbTara.

B uactHOoCcTH, B TecTax Ha IOCJIECBEYECHHE MOXKHO MOMBITaThCS C TMOMOIIBI0 (oTorpaduu
OLICHUTh JUIMHY IUielda W MO 3TOMY IIOKa3aTelIl0 BBIYHCIUTH BpeMsl OTKIWKAa. A B TecTe Ha
MHTEPIIOJSIIMIO MOKHO 3a(pUKCUPOBATh, HA KAKOM Iare KOHIIEHTPHUYECKHE OKPYKHOCTH MEepPEecTaroT
ciuBatbes. OnHAaKo 93TO0 OyIeT Wi NPUOIM3UTENBHBIA pe3yibTar. [JIaBHOE MpeaHa3HAUYCHUE
MIPOrpaMMbl — MPOBECTH BU3YyaJIbHOE CPaBHEHHE HECKOJIBKHUX MOHUTOPOB, HA KOTOPHIE BBHIBOJIATCS OHU
1 T€ K€ MIa0JI0HBI OJHOBPEMEHHO.

Takum ob6pazom, mporpamma "TFT MonruTop TecT" sIBAsSETCS OAHOW M3 JIYUIIMX B CBOEM KJlacce.
K ee mmocaM MOXXHO NPUYHCIUTH HE TOJBKO OOJNBINONW HAOOp CTATHYECKUX W aHUMHUPOBAHHBIX
11abJI0HOB, HO U IIPOCTOTY, OECIIIATHOCTh, HEOOJIBIINE pa3Mephl JUCTPUOYTHUBA.

Bce TecThl, Kpome MPOBEPKU UHTEPIIOISAINH, KEIATSIBHO MPOBOAUTH MPU POIHOM pa3perieHun
MonuTopa. st 15" 3to o6kruHOo 1024x768 Touek, mus 17"-19" o6bruno 1280x1024 touek, mis 20"
06prgaO 1600x1200 Touek. Paszpsimnocts nBera 24 wium 32 Outa. Ilpu 8 u 16 OMTHBIX 1BeTax TECTH HA
IpaJUeHT 1BeTa OyAyT MOKa3bIBaTh SIBHBIE MOJOCKHI HE CBSI3aHHBIE C pa3pelIeHHEeM MaTPHIIbI MOHUTOPA.

YacToTa KaapoBOW pa3BEPTKH HCIOIB3YETCS B TECTaX IJIsi OIEHKHU OBICTPOJEHCTBUSI MATPHIIBL.
XenarenbHO BBICTABIATh MAKCHUMAJIbHYIO YacTOTY JMJii JaHHOTO BHJEOpeXHMa M crocoda
MOAKITIOYEHUS MOHUTOPA.

[Ipy TecTUpOBaHHMM OJHOBPEMEHHO HECKOJBKMX MOHHUTOPOB JKEIAaTeIbHO BBICTABUTH
OJIMHAKOBBIC HACTPOMKH I10 SIPKOCTH, KOHTPACTHOCTH U IIBETOBOM TeMIIEpaType.

Bce TecThl 3amyckaroTcsl B TOJIHOOKPAHHOM pEXHME B COOTBETCTBUU C BBIOpaHHBIM
pasperienuem. [Ipu Beibope pesknma Default wcrmons3yercss Tekyiuii yCTaHOBICHHBIN BHICOPEIKHM.
Jlna onepanioHHbIX cucTeM Windows OTAENbHO 3a7aeTcs paspelleHrue dKpaHa, OTAENbHO YacToTa
kaapoB. [Ipu 5TOM He BCe 4YaCTOTHI KaApOB Il JAHHOTO pa3penieHusi MOTYT MOJJIEPKUBATHCS
MOHUTOPOM.

Onucanue gpynkuyuii
Tect paBHOMEPHOCTHU MOJCBETKH MATPUILbl U OTCYTCTBUSI ~OUTHIX TOUEKl
Nsmenenwue npera — Left, Right, LeftMouse click
Wzmenenwne sproctu — Plus, Minus
| Brixon u3 recta — Esc RightMouse click
HaGop TecToB M3 TOYEK, PACIONIOKEHHBIX B MIAXMATHOM MOPSAKE, BEPTHKAIbHBIX
JMHUW Y TOPU3OHTAIBHBIX JIMHHUHN, JJI MIPOBEPKH MHTEPIOSAIUN —HEepOoAHbIX | pasperneHui.
[lepen mpoBeseHnEM TecTa PEKOMEHIYETCS BBIIOJIHUTH HACTPOHKY MOHHMTOPA JJIS KaKI0TO
BUJICOPEKHIMA.
TecThl BBIABJISIIOT HEOJAHOPOJHOCTH HM300paKE€HHSI B BUIE TOPU3OHTAIBHBIX H(HJIH)
BEPTUKAJIBHBIX MOJIOC, [0 CPABHEHUIO ¢ N300pakeHHeM B —-poaHoM|l paspenieHuu.
V3MeHeHne CcpefHel SpPKOCTH JKpaHa MPHU TEepPexojae OT BEPTUKAIbHBIX JHHUAN K
TOPU30HTAIBLHBIM TPU POJAHOM Ppa3pelICHUH, CIY)KUT Ka4eCTBEHHOW OILIEHKOW IIUPUHBI
MOJIOCHI BUJICOKaHaIa TpH moAKItoueHun yepe3 D-Sub.
W3menenue pexuma — Left, Right, LeftMouse click
Nzmenenune sproct — Plus, Minus
Brixon u3 Tecta — Esc RightMouse click
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Tect rpaauenta nBeta. [IpoBepsieTcss paBHOMEPHOCTh HApPACTaHUS SPKOCTU OT
gHeBOFOBerHeI‘O yria K mpaBoMy HIDKHEMY.
| Ha marpumax ¢ HMU3KMM I[BETOBBIM pa3pelieHHeM HaOII0IaeTcsl CTyIeHeoOpa3Hoe
M3MECHECHUE SIPKOCTH.
Ha psine maTpuil HaOIIOIAI0TCS XapaKTepHbIC JUATOHATBLHBIC MOJIOCHI TOBBIICHHON
WK
IIOHMKECHHOW SIPKOCTH, U3-3a HEJIMHEMHON XapaKTepucTUKU MaTpuisl. [Ipu 3amycke
clenyeToOpaTuTh BHUMaHUE Ha YCTAaHOBKY 24 niu 32 OUTHBIX I[BETOB.
W3menenne Hanpasienus rpaauenrta - Up, Down M3menenue nsera — Left, Right,
LeftMouse click3smenenwue sipkoctu — Plus, Minus
Brixon u3 Tecra — Esc RightMouse click
Tect aHanorvMueH MpeABIAYIIEMY, HO BBIBOJUT OJHOBPEMEHHO HECKOJIBKO
TOPU30HTANBHBIX WM BEPTUKAIBHBIX I[[BETOBBIX KIMHBEB. [lo TecTy mpoBepsieTcs
CHHXPOHHOCTH YBEIIMYCHUS IPKOCTH KIIMHBEB U OAaHC IIBETOB.
I W3menenne pexuma — Left, Right, LeftMouse click
Nsmenenue sspkoct — Plus, Minus
Beixon u3 tecra — Esc RightMouse click
Tect crymenwaroro rpaaueHnta nBera. IIpoBepsieTcss paBHOMEPHOCTh HapacTaHUs
SIPKOCTH W pa3pellieHre Mepexojia 1mo rpajaiusaM spkoctu. [lpu 3amycke ciieayer oOpaTHTh
BHHUMaHUE Ha YCTaHOBKY 24 min 32 OUTHBIX LIBETOB.
| Nsmenenne pexuma - Left, Right, LeftMouse click
Beixon u3 Tecra - Esc RightMouse click
TecT KOHUEHTPUYECKUX OKPYKHOCTEH, Ul IPOBEPKU HHTEPHOJALUU '"HEPOAHBIX"
paspemenuii. [lepen mpoBeneHreM TecTa PEKOMEHIYETCsl BHIIIOJHUTh HACTPOUKY MOHHTOPA
JUIE  KaXJIOrO BHICOPSKUMA. TeCThl BBISBISIOT HEOIHOPOJHOCTh HM300paXKEHUS 11O
CpaBHEHUIO ¢ U300pakeHUuEM B "poaHOM" pa3pelieHHH.
N3menenue pexxnuma - Left, Right, LeftMouse click
Beixon u3 Tecra - Esc RightMouse click
Tect rpamuenTta uBera. [IpoBepsieTcs paBHOMEPHOCTH HapacTaHUS SPKOCTH TIO
paanycy OKpyXKHOCTH. Ha maTpuiiax ¢ HU3KHM I[BETOBBIM pa3pelIeHHUEM HaOII01aeTcs
cryneneoOpa3Hoe W3MEHEeHHe sIpKocTH. lIpm 3amycke cieayeT OOpaTHTh BHHMaHHE Ha
yCTaHOBKY 24 mnu 32 OUTHBIX 1IBETOB.
W3menenne HampasieHus rpaauenta - Up, Down Msmenenne npera - Left, Right,
-LeftMouse clickiamenenue sipkoctu - Plus, Minus
Beixon u3 Tecra - Esc RightMouse click

HaGop y30poB i NpoBepKM HWHTEPHONSANMU "HepoaHbIX" paspemieHuii. [lepern
MPOBEICHUEM TEeCTa PEKOMEHIYETCS BBIMOJHUTH HACTPOWKY MOHHTOpA U KaXKIOTO
BUICOPEKUMA. TEeCThI BBISBISIOT HEOJHOPOAHOCTh M300paKCHUSI B BUJI€ TOPH30HTAIBHBIX

Bi(ii) BepTHKAIBHBIX MONOC, TT0 CPABHEHHIO C H300paKeHHeM B "POIHOM" paspeleHuH.

N3menenne pexuma - Left, Right, LeftMouse click

Beixon u3 tecra - Esc RightMouse click

TecT a1t MPOBEPKM YMTAEMOCTH HIPU(PTOB PA3THMYHOTO pa3Mepa M HACBIIEHHOCTH
npu

I -poanbix |l 1 —~HepoaHBIX || pa3pemeHusX.

Wsmenenne mpudros — Left, Right, LeftMouse click

Wzmenenue sipkoctu — Plus, Minus

Beixon u3 recta — Esc RightMouse click
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Tect nns MpOBEPKU Pa3MBITOCTH U TOJLIMHBI JMHMNA. Kak u mpeaslaymuil Tecr,
XapaKTePU3yeT YNTAEMOCTh MPU(TOB U MEIIKUX JCTAICH.
Wsmenenue pexuma — Left, Right, LeftMouse click
i Nsmenenue spxoctu — Plus, Minus
Beixon u3 recta — Esc RightMouse click
Tect ans BU3yallbHOW OIICHKH OBICTpOACHCTBHS Marpuiibl. Hambosee HarmsiieH npu
OJTHOBPEMEHHOM TECTHPOBAHUU HECKOJbKHX MOHHUTOPOB Ha MAaTPHUIAX Pa3HBIX TUIIOB, U MPH
cpaBHeHnu ¢ CRT monutopamu. [lapameTpbl Juis cCpaBHEHHS — SIPKOCTH JBHTAIOIIETOCS
KBajpata, JyinHa —XxBocTall, pa3MbITOCTh I'paHHMIIBI, IIBET U TCOMETPHUs KBajpaTa.
N3menenune ckopoctu — Up, Down
Wzmenenue sipkoctu — Plus, Minus
Beixon u3 recta — Esc RightMouse click
Tect aHAJIOTUYEH MPENBIIYIIEMY, HO KBaJIpat JIBU ropu30
BEPTUKAJIHM, U HAHECCHA MacITabHas CeTKa. KeTcs 0  HTAIU hi7
N3menenune ckopoctu — Up, Down
i Wsmenenne pexuma — Left, Right, LeftMouse
Bclick
Wzmenenune sipkoctu — Plus, Minus
Beixon u3 tecta — Esc RightMouse click
I Brixoa u3 nporpaMmmsl

ITopsinok BbINOJIHEHHS PadOTHI:

TexHuueCKne XapaKTEPUCTUKH JHCILICS (3AI0AHAETCS CAMOCTOATENRHO):

JKpaH M BH/IeOKapTa

Pa3mep skpana (arorm) :

Pazpemenue aucruies (Pix) :

Tun XK-marpunsr:

Tun Buzneoananrtepa (BCTpOSHHBIN WM BHEITHUMN) !

Buneoxapra :

SIpkocTs:

KoHnTpacTHOCTB:

Bpewms oTkinka:

3anyctuth yruiauty TFT Monutop Tect JUIsL TECTUPOBAHUSI MOHUTOPA. Pe3ynbraTel
TECTUPOBAHUSOTPA3UTh B OTUETE.

Ilpumep pe3vbTATOB

Tecrl.

Tect paBHOMEPHOCTH TOACBETKM MaTpHUIBI U  OTCYTcTBUs -OuThix Touekl. brputa
MPOM3BEICHA 3AIMBKA CIAEAYIOIUMHE IIBETaMU: O€JbIi, KPACHBIN, 3€JIC€HBIM, CHHUN, TOTyOOH, PO30BBIH,
KENThI, yepHbii. [lo BceMy 2KkpaHy IIBET paclpelelieH paBHOMEPHO, MCKAXXCHHI He Ha0JromaeTcs.
Tect mokazan, 4yTo JUCIUIEH HE MOBPEXJIEH U "OUTHIX TOUeK" HET.

Tecr 2.
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Tect rpagueHTa 1Bera. Y JUCIUIes SPKOCTh H3MEHseTcs IutaBHO. He HaOmomarorces
JMarOHAIbHbBIE TOJOCHI TMOBBIIICHHON WM TOHMKEHHOH sipkocTH. TakuMm 00pa3om, paBHOMEPHOCTD
HapacTaHus IPKOCTHOT JICBOTO BEPXHETO yIiia K IPaBOMY HIYKHEMY HOpMajibHas, HUKAKUX OTKJIOHCHHIMA
HET.

Tect 3.

Tect BBIBOAUT OJHOBPEMEHHO HECKOJBKO TOPU3OHTAIBHBIX WJIM BEPTUKAIBHBIX I[BETOBBIX
knuHbeB. [1o TecTy BHIHO, YTO Ui JUCIUIes] CHHXPOHHOCTh YBENIMYECHHs SIPKOCTU KIMHBEB U OallaHC
[IBETOB HE HapylleH. Bce NMHUM IBETOB HM3MEHSIOTCS IIJIABHO, JTOCTATOYHO HACHIIICHHBIE I[BETA,
HCKa)KEHUH HET.

Tect4

TecT cTymeHYaTOro rpajveHTa IBeTa. PaBHOMEPHOCTbH HapacTaHHs SPKOCTH W pas3pelleHue
nepexoa 1Mo rpajanusM spKocTH B HopMe. Tect nmpoBoauics st 4 TUMIOB TpajueHToB: ¢ marom 10%,
6%, 5%, 4%. Bo Bcex rpaHHUIIBI Tepexo/a MIaBHbIC.

Tect 5.
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Tect rpanuenTta nBera. Y aAuciiess He HAOMIOIAeTCsl CTYNEHYATOE H3MEHEHHE SPKOCTH IO
paanycy OKpY>XHOCTHU. SIPKOCTh OT IEHTpa K nepudepun U3MEHSETCS TIABHO MO BCEH OKPYKHOCTH.

Tecrt 6.

HabGop TecTtoB M3 TOYEK, PAaCHOJOXKEHHBIX B LIAXMaTHOM MOPSAKE, BEPTUKAIbHBIX JIMHUM U
TOPU3OHTAIBHBIX  JIMHWAH, [UIS TPOBEPKH HWHTEPIOJSINAN  «HEPOIHBIX» paspemeHuil. I[lepen
MIPOBE/IEHUEM TECTa BBIOJHUIN HACTPOWKY MOHMUTOpA Ul KaXJI0ro Buaeopexuma. [l nucmies Tect
BBITIOJTHSUICS TP «POJHOM»  pa3peleHun , @ TaKkKe TMpU «HEPOIHBIX» pa3pelIeHUsIX:
1280x720, 1280x600, 800x600. Ilpn «pomHOM» pa3pelIeHHH Ppa3MBITOCTH M TOJILIMHBI JIMHUN HE
Habmonaercs. [Ipu

«HeponHbIx» paspemenusx 1280x600 u 800x600 HabmOOANOCH YTONIIEHHWE JTHHUA M HX
pasmbIToCTh. TecT 7.

Tect ans mpoBepKH PasMBITOCTH W TOJIIMHBI JUHHUHA. Pe3ynmpTaT TecTa mokasai, 4TO JTUHHUH
napajuieNibHble, OJWHAKOBOW TONIIWHBEL. JIMHMM dYeTKue | MmpsMble. Takke TeCT XapaKTepH3yeT
YUTaeMOCTh MIPUPTOB M MENKHX JeTanedl. Jlucred mokasal Xopomue pe3yiabTaThl TecTa,
OTKJIOHEHHITHE BBISBIIEHO.

Tect 8.
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TecT KOHIEHTPUYECKHX OKpyXHOCTe. OH mpeAHa3HauYe€H MPOBEPKH HHTEPIIONALNUU
«HEpOIHBIX» pazpemeHuii. [lepen mpoBeneHneM TecTa BBITTOJHUIN HACTPONKY MOHHTOPA JUIS KAXKIOTO
BUJIcOpeKHUMa. TecT BBIMONHSIICA Ha MPU «POJTHOMY pa3pelIeHun ,a TaKxke Mpu
«HepoAHBIX» paspemieHusx: 1280x720, 1280x600, 800x600. Pe3ynbrarthl TECTOB MOKa3ald, YTO IPH
«POJTHOMY Pa3pelIeHUU OKPY>KHOCTH POBHBIE, & IPU «HEPOIHBIX» BBISBISIIOT HCKAKEHUS U300paKeHUS,
BO3HUKAIOT NEPECCUEHUS JIMHUM.

Tect 9.

HabGop y30poB juist mpoBepku HMHTEpHOSIMKA "HepoAHbIX" paspemienuii. [lepen mpoBeneHueM
TECTa BBIMTOJIHWIIA HACTPOWKY MOHHUTOPOB IS Ka)IOTO BHIICOPEIKUMA: «POTHOE» pa3pelieHue s
JUCTLIIeS
: , «"HepoaHsie» pazpemenus 1280x720, 1280x600, 800x600. ITpu «HEPOIHBIX)
paspelieHusx HaON0Ial0Ch YAaCTHYHOE HCKAKEHUE H300paXKeHHS B BHUJAE BEPTUKAIBHBIX IOJIOC,
Pa3MBITOCTH U300paKEHUM.

Tecr 10.
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Tect st MPOBEpKH YUTAEMOCTH MIPUGPTOB pPA3IMYHOTO pa3Mepa M HACBIIEHHOCTH MIpU
CPOJHBIX» U «HEPOJHBIX» Pa3pEIICHUSIX. TeCT BBIMOIHAJICSA MPU «POJTHOMY PA3PEIICHUH, a TAKKE MPU
«HepoIHbIX» pazpemieHusx: 1280x720, 1280x600, 800x600. Ilpu «pogHOM» pa3pelieHUd TEKCT
YUTAETCSl XOPOILIO, BCE OYKBBI MOHATHBIC. [IpH OCTadbHBIX pa3penieHusXx H300paKeHHWe CTAHOBUTCS

MEHEE YETKHM, OYKBBI PacIUIbIBUATHIC, YTO CTAHOBUTCS OCOOCHHO 3aMETHO IPH MEJIKOM HIpUQTE.
Tect 11.

Tect s BU3yaJIbHOM OLIEHKM ObICTpOJEHCTBUS MaTpulbl. [lapameTpsl A cpaBHEHHS —
SAPKOCTh JBUTAIOLIETOCA KBajpara, [JIMHA «XBOCTa», PAa3MBITOCTh TPAHULBI, LBET U TIE€OMETPHUS
KBaJpara.

WNudopmanus B 1eBOM BEpXHEM YTy SKpaHa:

Cur 1366x768 32 bit 60 hz - Texymwuii Buneopexxum 60,3Hz 16,5ms - yacrora u uHTEpBaI
OOHOBJICHHUS IKpaHa

Vh=10 p/c Vv=10 p/C - ckopoCcTh CMeIleHHUs KBajipaTa (TOueK/Kap)

Jucnueit mokasan XOpOIUINe pe3ybTaThl TeCTa: TPaHMIIbl KBaJpaTa ObUIM YETKUMH U SIPKUMH,

BETOEBIH, YaCTOTa OOHOBJIEHHMS [TIOYTH OIMHAKOBA.
Tecrt 12.
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TecT aHasorMueH NpeabIAYIIEMY, HO KBaJIpaT JBMXKETCS IO TOPH30HTAIN WM BEPTHKAIH, U
HaHECeHa MacIuTaOHasl CeTKa.

VY nucruies TpaHUIlbl KBaJpaTa YeTKHE, [IBETa IPKHUE M XOPOIIO Pa3InIUMBbI, pa3MBITOCTH HET.

BbIiBoa: B Xx01e MaHHOH paboThl Obuta m3ydeHa nporpamma |FT Monwutop Tect v.1.52 u
IIPOBEIEHOTECTUPOBAHKE 3TOM IPOrpaMMOM U CILIes: .

Hcxonst M3 MpOBEICHHOTO TECTUPOBAHMS, MOXHO CKa3aTb, YTO JIUCIUICH HE MMEET Cephe3HBIX
nedexroB. M300paxeHus Ha HEM pKUe, TUHUU YETKHE, TECThl pABHOMEPHOCTHU MOJCBETKH U I'paJueHTa
[[BETa HUKAKUX OTKJIOHEHUU HE BBISIBIIIN.

OpHako NpH HPOBEAEHUM TECTOB HA MHTEPIONALUI0 HECTAHJAPTHBIX pa3pelleHuil Obun
BBISIBIICHBI HEKOTOPBIE Je(eKThl: mpu TecTupoBaHuM B paspemenusx 1154x864, 1280x800, 800x600
MEJIKMH TEKCT CTAaHOBMJICSI HEYETKHUM, TECT Ul IPOBEPKHU YUTAEMOCTH BBISIBUJI Pa3MbITOCTh JIMHUN, TIPU
TECTE C JBIXKYIIMMHUCSA OOBEKTaMHU ObUT 3aMETEH, NMPH TECTe KOHMYECKUX OKPYKHOCTEH Ha IUCIIee
NOSIBIUIMCh MCKaKeHHUsI B BHJE JUHUHA. [loaToMy Ui KOPPEKTHOM pabOThl MOHHUTOpPA >KEIATENbHO
UCIIOJIB30BATh TO Pa3peIIeHue, KOTOPOe MIPEAyCMOTPEHO POU3BOAUTEIICM.

®opma npeacTaBIaeHUs pe3ybTaTa:
Otuer o npojienaHHoM paborTe.

Kpurepun onenkn:

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CIIN 3aJJaHHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIIO» BBICTABISAETCS, €CIIU XO/1 BBIIOJHEHMS 33aJJaHNUs BEPHBIH, HO ObUIa I0MyIIEeHa
OJTHAWJIU JIBE€ OUIMOKH, IPUBEIIINE K HETPABUIBHOMY Pe3yJIbTarTy.

OneHka «yA0BIETBOPUTEIBHO» BBICTABIISETCS, €CJIA IPUBEIECHO HETIOJIHOE BBIITOJIHEHNE
3aJaHMs.

OneHka «HEeyAOBIETBOPUTENBHO» BBICTABIISIECTCS, €CIIN 33JaHUE HE BBINIOJIHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BHIYUCIUTETbHOH TEXHUKH

JlaGopaTopHoe 3aHsiTHe Ne 12
KoncTpykuusi, moAK/JIH04YeHne U HHCTAJUISIIUS PUHTEpPa

Heab: HayuynThCs MOJAKIIOYATh MAaTPUUYHBINA IPUHTEP K KOMIIBIOTEPY, YCTaHABIUBATh JIpailBep
Hanpuarep B OC Windows, oJb30BaThCS MEHIO IPUHTEPA ISl K3MCHEHHS HACTPOEK.

Boinosinus padory, Bel 6yaere:
ymemup:
— moiydaTh MH(OPMAIUIO O TapaMeTpax KOMITbIOTEPHON CUCTEMBI

MarepuasibHoe o0ecriedeHue:
MeTonudeckue yKa3aHusl ISl BRITIOTHEHUS JIA00OPaTOPHBIX paboT, KOMITBIOTED.

3amanue:
[ToAKITIOYNTE MPUHTEP, IPOBEPHUTH €r0 pabOTOCIIOCOOHOCTD.

IMopsinok BhINOJIHEHHS PAOOTHI:
1. IoakaoueHne NpUHTEPA K CUCTEMHOMY 0JIOKY

11 JI1st coequHeHns IpUHTEPA ¢ KOMIIBIOTEPOM MCIOJIB3YETCs CIIEHUAIIBHBIN IIHYD.
[ToncoeaunuTe MHYp OJAHUM KOHLIOM K pazbeMy LPT Ha cucremMHOM OJ0Ke, APYTUM K IPUHTEPY.
BxirounTe npuHTEp B CETH.

1.2 ITocne 3arpy3ku Windows 3aiiiute B «Ilanens ynpasierus» >>> «[Ipuatepbi»

1.3 3anycTuTe «Y CTaHOBKY IPUHTEPA»

14 BriOpath «JlokanbHbIN IPUHTEP»

1.5 B criucke Beibepute npuntep Epson LQ-300 ESC/P2

1.6 [TopT mpunrepa BeiOpaTs LPT1

1.7 Pacnieyarars npoOHYIO CTpaHULlY

1.8 Ha sToM ycTaHOBKY npuHTEpa B onepaniMoHHol cucteme Windows MOXKHO
CUMTATh3aBEPILIECHHOM.

2. UYrto6s! IpoBepUTh pabOTy NpUHTEPa 0€3 MOAKIIOUEHNS KOMIIBIOTEPA MOKHO

3aIlyCTUTDh NICUATHTCCTA. Z[J'IH 9TOI'0 BBIKIIFOUUTE IPUHTEP, 3aTEM HAXKMUTC KIIABUILITY «NO» u He
OTITyCKad €€ BKIIIOUUTEC IMIPUHTEDP. OTHyCTI/ITe KJIaBUINY U NPUHTECP HAYHET NI€YaTaTh TCCT.

3. UToOb! U3MEHUTH TEKYIIIME HACTPOUKHU MPUHTEPA, HEOOXOAUMO 3alTH B MEHIO. [
3TOTO BBIKIIOUHMTE MPUHTEP, HAKMUTE KiaBuily «YES» u He oTnyckas Bkiatounte npuntep. Ha Oymare
pacreuaTaeTcsi BOIIPOC Ha KaKOM SI3bIKE BBIBOJUTH MEHIO, BbIOEpUTE aHTIuiicKuii. Jlanee Hanevaratorces
TEKyII[e HaCTPOUKH MpuHTepa. OOpaTUTe BHUMaHUE HAa HOMEP KOJIOBOM CTpaHUIIbl, OHA JOJDKHA OBITH
866, nHaUe MPUHTEP HE CMOKET MPABUIBLHO OTOOPA3UTh pyccKuil mpu@T. OcTallbHbIE HACTPOUKH
MO>KHOOCTABUTh 0€3 N3MEHEHUH.

dopma npeacTaBJeHNus pe3yabTaTa:
OtueT o mpojenanHoi padore.

Kpurepun onenku:

O1neHkKa «OTJIIMYHOY BBICTABIISIETCSI, €CIIM 3a/1aHNE BBIIIOJIHEHO BEPHO.

OreHKa «XOpOII0» BBICTABIIAETCS, €CIIM XOJ1 BBIITOJIHEHMS 3aJaHHsI BEPHBIH, HO OblIa AOMyIIEeHa
OJTHAWJIU JIBE€ OUIMOKH, MPUBEIIINE K HEMPABUIBHOMY Pe3yJIbTary.
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OLieHKa «yA0BJIETBOPUTEIHHOY» BBHICTABIISECTCS, €CJIU MPUBEACHO HETIOIHOE BBITOJTHEHUE
3aIaHusl.
OLieHKa «HEYOBJIETBOPUTEIHHOY» BBICTABJISETCS, €CIIH 33JaHUE HE BBITIOJHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BHIYUCIUTETbHOM TEXHUKH

JlaGopaTopHoe 3ansitue Ne 13
KoncTpykuus, nogk/jroyeHne 1 MHHCTALIAIUSA CKaHepa

Heab: HayuyuThCS MOAKIIOYATH IUIAHIIETHBIM CKaHEp K KOMIBIOTEPY, YCTaHABJIMUBATH JpaliBepa
Ha ckanep B OC Windows, moip30BaThCs MporpaMMaMy CKAaHUPOBAHMSI U PACTIO3HABAHUS TEKCTOB.

Boinosinus padory, Bel 6yaere:
ymemp:
— TOJy4aTh HHPOPMAIIUIO O MapaMeTpax KOMIBIOTEPHOU CHCTEMBI

MarepunanbHoe obecnieyeHue:
Meroauueckue yka3aHus JJIs BBITOJHEHUS 1a00paTOPHBIX paboT, KOMIIBIOTED.

3apanue:
[ToakirounTe NIAHIETHBIA CKaHEP K KOMIIBIOTEPY, YCTAHOBUTE JIpaiiBEpa Ha CKaHep.

KpaTkue TeopeTHYecKHe CBeIeHUsI:
Cucrempl pacno3napanus (OCR)

Cucrembl pacno3naBanusi wiim OCR-cucremnl (OCR - a66peBuatypa ciioB Optical Character
Recognition) mpemHazHaueHbl JUII aBTOMAaTHYECKOTO BBOJA JOKYMEHTOB B KOMIIBIOTEP. DTO MOXKET
ObITb KHHWIA, Ta3zera, )KypHal, ¢akc - JII0OOH JOKYMEHT, KOTOPbI Haj0 MEPEeHECTH B KOMIIBIOTED,
MIEPEBECTH B AICKTPOHHBINA PelaKTUPyeMBbIi popmar.

VY nonb30BaTens ecTh BBIOOD:

IlepBoe: nepeneyaTarh JOKYMEHT, BOCCTAHOBHUB €0 NEepBOHAYaIbHOE 0popMIIeHHE (TabJIULIbI,
KOJIOHKH, KAPTUHKH U T. J1.) WIH

Bropoe: ucnonb3oBath ckanep U OCR-mpwioxkenune (o0braHO B Poccuu roBopsar "cucrema
pacriozHaBaHud"), 4To Topaszno ObicTpee W mpoiue, B ciydae ecau OCR-mpuioxeHue pacrno3Haer
JTOKYMEHT aKKypaTHO.

PabGotats ¢ Takoi cucremMoi oueHb mpocTo. [1o10KNUTe TOKYMEHT B CKaHEp, HAXKMUTE Ha KHOIKY
"Mactrep Scan&Read"” (npu pabore ¢ FineReader), mpoBepbTe pe3yibTaT, HAXMHTE KHOIKY
"Coxpanuth B MS Word" (taxxe MoxxHO coxpanuth B MS Excel wmu mobom apyrom u3
MOJIIEP>)KUBAaEMBIX (JOPMATOB

- HTML, PDF, TXT u 1. n.). Camoe Tpymo€MKoe B MpoIllecce BBOAA JOKYMEHTa B
kommbioTep ¢ nomombio OCR-crucTembl - 3TO TpoBepka pe3yibTaTra paclo3HaBaHUS W BOCCO3TAHUE
oopmieHHsT HCXOAHOTO JOKyMeHTa. IloaTomMy monb30BaTeNM TaK BBICOKO IIEHAT TOYHOCTD
pacrno3HaBaHMsl (KOJMYECTBO OLIMOOK, JOMYIIEHHBIX MPHU pacro3HaBaHUHM OyKB) M KadecTBO Neperadyu
o(opMIIeHHS UCXOIHOTO JOKYMEHTa. DTOT (DAKT MOATBEPKIAIOT PE3Yy/NbTaThl NMPOBEICHHOTO HaMH
UCCIIEIOBaHUSI.

YcKopuTh MPOBEPKY pe3ylbTaTa W clenarh ee 0Oojee HaASKHOM I0JIb30BAaTEN0 MOMOXKET
BCTpOeHHas mporpamma nposepku opdorpadguu. ABBYY FineReader noanepxuBaer pacrno3zHaBaHue
TekcTa Ha 179 sA3bIkax U UMEeT BCTPOCHHYIO MPOBEPKY opdorpaduu ans 36 U3 HUX.

ABBYY FineReader siBasieTcst muaepoM 1Mo TOYHOCTH PACIIO3HABAHUS BO BCEX CPABHUTEIBHBIX
TecTax, MpoBeAcHHbIX B Poccum, HaumHas ¢ ampens 1995 ronma (Beixox Bepcum FineReader 2.0). C
MOMEHTa CBOETro BbIXojaa MpoAykTel FineReader momyumnm 6oJsiee 150 Harpag oT aBTOPHUTETHBIX
MEXTYHAPOAHBIX KOMIBIOTEPHBIX U3JaHUH.



VY cucrempr ABBYY FineReader ectb emé oHO OOJBIIOE MPEUMYIIECTBO - 3TO COXPAHCHHUE
odopmiieHns AOKyMeHTa. B pacrno3HaHHOM JOKyMeHTe OyayT TOYHO MepenaHbl TaOIUIbl, KAPTUHKH,
pa30ueHne TeKCTa MO KOJIOHKAM.

Takum o0pa3om, Bech Mpoliecc epeHoca TeKCTa ¢ Oymaru Ha KOMIBIOTED - OT CKAaHUPOBAHUS 110
COXPAaHEHHUS pe3ylbTara - 3alMET MEHbBIIEe OJHOW MHHYTHI (BpeMsl 3aBUCUT OT JIOKYMCHTA,
BO3MOKHOCTEN

HCIIOJIE3YEMOT0 KOMITbIOTEpa U ckaHepa). M "31neKTpoHHBIN" TOKyMEHT OyIeT BBHITJISACTh
TOYHO TaK)Xe,Kak OyMa)kKHBIM OpUTHHAI !

YTo cHUTAIOT BasKHBIM NM0JIb30BaTe I NPHU padore ¢ OCR-cucremoii?

HenaBHee nccienoBanue, MpoBEACHHOE CpeH MoJib3oBaTenei cucreMsl FineReader, mokasaio,
YTOIOJIB30BATEIN CUUTAIOT BaXKHBIM 1pu padote ¢ OCR-cucTemoli cienyromnme napamMmeTpsl:

. TounocTts pacno3HaBanus - 95%

. TouHOCTB cOXpaHeHHs 0POPMIICHUS B TOKYMEHTAX JUIsl TCKCTOBBIX IMPOILIECCOPOB(B
dopmarax MS Word, MS Excel, Word Pro, Word Perfect) - 89%

. TouHOCTB cOXpaHeHHst OPOPMIICHHUS IS TOCIIEAYIOIICH JICKTPOHHOM myOuKanuu (B
dopmarax PDF, HTML) - 87%

. Pabora ¢ TabiauiiaMu 1 MHOIOKOJIOHOYHBIMH TEKCTaMu - 87%

. [IpocroTa ucnonp3oBanus - 85%

. Hanéxuocth padotsl - 82%

. Y 106HBI# onck omuOOK 1 cBepKa ¢ opuruHaioM - 80%

. Pabota ¢ nBeToM (coxpaHeHHe IIBETHBIX KAPTHHOK M IBeTa mpudra, hoHa) - 63%

. [IpsiMoit SKCIIOPT B Apyrue mpuiaoxenus - 61%

. CkopocTs - 55%

. MHoros3p19H0€ pacno3HaBaHue - 25%

Texnuueckue xapakrepuctuku ckanepa HP ScanJet 2400¢ (CamocTosiTe/IbHO HAWTH U
BBINKCATh XapakTepucruku ckanepaHP ScanJet 3800)
Cucrema ckaHNpPOBaHUSs

OnTHueckoe paszperieHue npu Ho 1200 1/
CKaHUPOBAHUU

AmnmapaTHoe pa3pelieHue Jo 1200 x 1200 1/x
CKaHUPOBAHUS

YIy4IIEHHOE pa3pelieHue Ipy VYiyumienHoe paspemenue 10 999999 1/n
CKaHUPOBAHUU

Pa3psannocts 48 out

OTTEeHKH ceporo 256

Jlnana3zoH MaciTaOupoBaHUs WIH ot 10 1o 2000% c marom 1%

YBEJIMYEHUS U300pakeHUi

CKOpOCTh CKaHUPOBAHUS B PEKUME 12 cexyHn
IIPEIBAPUTEIBLHOTO IPOCMOTPA

CxopocTh ckanupoBaHus (11BeTHOE HOTO <45 cek.
4X6)



CKOpOCTh CKaHUPOBAHUS (OTITUYECKOE <45 cek.
pacro3HaBaHUE CUMBOJIOB, A4)

MakcumanbHBIN pa3Mep CKaHUPYEMOTO 21,59 x 29,72 cm
OpUTHHAJIA

JApyras TexHn4eckass HH(pOpMaL s

Pexxnmbl Kuonku "ckanuposats" u "konuposarts' Ha nuueBoi nanenu; [10 or
BBOJIa ITPHU HP w1t co3manms u 06padboTku GPoTon300pakeHHi
CKaHUPOBAHHUH
dopmar Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG, FlashPix (FPX),
daitmackanupoBanus cxateiid I IFF, PCX, PNG, RTF, TXT
COBMECTHMEI Microsoft® Windows® (98, 2000, Me, XP Home u Professional
€ onepaIoHHbIC Edition),Mac OS X 9.1 wiu 10.1 u BbIme
CHUCTEMBI
CrannmapTHas USB (coBmectuMm co cnenudukamusvu USB 2.0).
TI0/ICOETUHSEMOCTb
Buemaue 1 unrepdetic Hi-Speed USB — coBmectum co crerubukarusavu USB
OPTHIBBO/Ia-BhIBO/IA 2.0
MuHuMaIbHBI ITIK ¢ moprom USB u OC Microsoft® Windows® 98, Me, XP
€CHCTEMHEIC Professional, XP Home Edition, 2000 wu Beitre, mpusog CD-ROM;
TpeOoBaHUS Microsoft® Windows®: I1K ¢ mporeccopom Intel® Pentium® II, Celeron®
WIHM IPYTUM COBMECTHUMBIM Iporeccopom; 225 M6 cBobogHOro
MPOCTpaHCTBA Ha xecTkoM aucke, O3Y 64 M6; monutop SVGA 800 x 600
(16 6ut); mopt USB na I1K; IE 5.01 SP2 wu BbIiIe; mporpamma s
cO3/1aHus MyJibTUMeIna-aap00mMoB HP TpeOyer Hannuus yerpoiictsa CD-
Writer u gononmauTensHo 700 M6 cBOOOIHOTO MPOCTPAHCTBA HA KECTKOM
JTUCKE
Ceptudukar Ha
Energy Star
Pazmepnr (111 458 X 275 X 615 Mmm
X T'xB)
Bec 2,2 KT
Bec nakera 2,4 xr
DnexkTpomarH EC (ceptudukar coorBerctBusi CE), Poccust (TOCT)
UTHAs
COBMECTHMOCTD
[ToTpebnsema 17 Bt (Mmakcumym)
SIMOTITHOCTh
Tun 6i1oxa Bremrawmii 6710k muTaHUS
MTUTaHU
TpeboBanwust K 100-240 B mepem. toka (+/-10%), 50/60 T'ry (+/-3 ')
MTUTaHUIO



be3onacHocTh EC (cootBerctBue TpedoBanmsim IEC 60950 3-e nznanue;
cepTUHUKAIII0€30IaCHOCTH Ha PadOoTy € PEHICHUsMH IPYTUX
npousBoauteneii), [Tonpma (PCBC) u Poccus (TOCT)

IHopsinok BbINOJHEHHUS PAOOTHI:

1. Jlns paboThl ucnonb3yercs ckanep HP scanjet 2400 (3800)

2. 3amycTuTe MporpaMMy YCTaHOBKH C IMCKA, KOTOPBIA UAET B KOMIUIEKTE C CKaHEPOM

3. Br16epute B MEHIO MYHKT «Y CTAHOBKA IIPOrpaMM»»

4, B cnenyromem okHe Beioepute «IIporpamMmmy o6paboTku n300paxeHuit u ¢pororpaduit
HP» unaxkmure «/lanee»

5. [Tocne 3Toro Ha>)xMuUTE J1ajee U B IIIaBHOM MEHIO BblOepuTe MyHKT «MHCTpyKIMs 110
MOJIKITIOYEHHUIO CKaHepay

6. [Tocne 03HaKOMIIEHUS C UHCTPYKLMENH HAXKMUTE «3aKpBITh» U «BpIxom»

7. [ToaxirounTe ckaHep K KoMmbroTepy npu nomoinu USB kabens u BKiIrounTe CKaHep B
ceThb

8. OnepannoHHas cucTeMa cama HailJIeT HOBOE YCTPOICTBO, €CJIM ATOT0 HE MPOU3OIILIO,
nepe3arpy3uTe KOMITBIOTEp

9. CkaHepoM MOXHO YIPaBIATh C MOMOIIBIO TPOrpaMMBbl «JlupekTop 06paboTku

¢dororpaduii u m3obpaxenuit» (Ilyck-IIporpamMmer), Hiu HEMTOCPEICTBEHHO U3 MPOTPAMMBI,
HOJIICPXKUBAIOIIEH PAOOTY CO CKaHEPOM.

10. 3amyctute nporpammy «Fine Reader» («CuneiFormy). Ecnu oHa He ycTaHOBJIEHA, TO
yCTaHOBUTEEE
11. Haxwmure kHonky «CkaHMpPOBaThY, IPU ITOM 3aITyCTUTCS IpOrpaMMa CKaHUPOBaHUS

MABTOMAaTHUYECKHU OyJIeT BBIIOJIHEHO MIPEIBAPUTEIILHOE CKAHUPOBAaHUE IOKyMeHTaB okHe pa3MepoB Bce
OCTaBbTE KaK €CTh, B MEHIO «DOpMaT BbIBOJIa» BEIOEpUTE «depHO-0en0e 10UT», B MEHIO
«JlononmHutenbHbIE» BoIOepuTe «Pasperienne». B oTkpeiBiiemces okHe BbiOepute pasperienue 300.

12. Haxxmute kHONIKY «IIpuHATH». ByeT BBITOMHATHCS CKaHUPOBAHHUE JOKYMEHTA
HernocpeacTBeHHOB nporpammy «Fine Reader» («CuneiFormy).

13. Haxwmure kHonky «Pacrno3HaTe»

14. Haxxmute kHonky «Ilepenats crpanuisl B Word»

15. [IpoBeppTe TOKYMEHT Ha HAJIMYKME OMINOOK

KOHTpOJII)HbIe BOIIPOCHI

1. Kak yctpoen ckanep?

2. Kakwue paspemieHust HCoib3yIOTCs IPH CKAHUPOBAHUH?

3. Yro 3HauUT onTuyeckoe ((pu3nyeckoe) u NporpaMMHOE (MHTEPIIOJIALIHOHHOE)
paspermienus’?

4. Kakue Tunbl ckanepoB Bbl 3HaeTe?

S. Otyero 3aBUCHT OBICTPOCHCTBIE CKaHepa?

®opma npeacTaBIeHUs pe3ybTaTa:
Otuer o npojenaHHoii padore.

Kpurepun onenkn:

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CJIN 3aJJaHNE BBIIIOJHEHO BEPHO.

Or1eHKa «XOpOIII0» BBICTABISAETCS, €CIIU XO/1 BBIOJIHEHHS 3aJaHUsI BEPHBIH, HO ObUIa JOMyIIeHa
OJIHAWJIM JIBE OLUIMOKH, MPUBEIIINE K HEPABIUIBHOMY PE3yJIbTaTy.

OrneHka «yA0BIETBOPUTEIBHO» BBICTABIISIETCS, €CJIA IPUBEIEHO HETIOJIHOE BBIITOJIHEHNE
3aJJaHHUA.



OLIGHKa «HCYIOBJICTBOPUTCIIbHO» BBICTABJIACTCA, CCIIN 3a1aHUC HC BBIIIOJIHCHO.
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