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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB u copeprkaHue MPaKTHUECKUX U JTa0OPATOPHBIX 3aHIATUN HANpPaBJICHbBI HA PEANHU3ALNI0
@denepalibHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOIO CTaHIApTa CpPeaHEero NnpoQeccuOHAIBHOTIO
oOpa3oBaHwUsI.

Benymeit aunakTUYecKod 1I€NbI0 MPAKTUUYECKUX 3aHATUN  SABJISETCS  (OpMHUpPOBaHUE
npodeCcCHOHATBHBIX TMPAKTUYCCKUX yMEHHW (YMEHHWI BBINOJHATH ONPEICICHHbIC JCHCTBHUS),
He0OXOIMMBIE B MOCIEAYIONIEM B TPOGECCHOHATIBHON JEATEIbHOCTH.

Benymieid aunakTHUecKo Lenbl0 J1a0OpaTOPHBIX 3aHATUN SIBISETCS SKCIEPUMEHTAIbHOE
MOATBEP)KIEHUE U  TPOBEpPKAa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B cootBeTcTBUU ¢ pabouel mporpaMMol y4eOHOH TUCHIUILTUHBI « APXUTEKTypa anmapaTHbIX
CPeACTB» MPEIYCMOTPEHO MPOBEACHUE MNPAKTUYECKUX U JaOOpaTOpHBIX 3aHATHH. B pamkax
MPAKTHYECKOr0/J1ad0paTopHOro 3aHATHsI OOYUYaIOIIUECs] MOTYT BBINOJHATH OJHY WJIM HECKOJIBKO
MIPAKTHYECKUX/Ta00PATOPHBIX PadoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4arOIUNCs JOKEH:
ymemp:
— V1. nonydats nHpOPMAIHIIO O TapaMeTpax KOMITBIOTEPHOW CUCTEMBI;
— V2. noaximoyarth JOMOJHUTEIBHOE 000PYIOBaHUE U HACTPAUBATh CBSA3b MEXK/TY FJIEMEHTaMU
KOMIIbIOTEPHOM CUCTEMBI;
— VY3, npou3BOIUTh UHCTAJUISALIMIO U HACTPOMKY MPOrpaMMHOI0 00eCIIe4eHHsI KOMITbIOTEPHBIX
CHUCTEM,;

CozxepxaHue MpPaKTUYECKUX M JIaOOPaTOPHBIX 3aHATUH OPHUEHTHPOBAHO HAa MOATOTOBKY
00yJaromuxcss K OCBOSHHIO TPO(PECCHOHATBHOTO MOIYJS MPOrPaMMbl TOITOTOBKH CIIEIUATNCTOB
CpEIIHEr0 3BEHA M0 CIEUUATIBHOCTH U OBJIAZICHUIO NPOpeccuonaIbHbIMUu KOMNEMEHYUAMU:

I[IK 4.1 OcymecTBasiaTh HHCTAJULSILMIO, HACTPOHKY U OOCIYy)XMBaHHE MPOTrPAMMHOIO
o0ecreyeHns: KOMIbIOTEPHBIX CUCTEM.

I[IK 4.2 OcymiecTBiasTh U3MEPEHMs] 3KCIUIyaTallUOHHBIX XapaKTEPUCTUK MPOTrPaMMHOIO
obecredyeHns: KOMIbIOTEPHBIX CUCTEM Ha COOTBETCTBHE.

A Taxxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 1. BsiOupats crnocoObl pemeHuss 3agad  Mpo(ecCHOHATBHOW  J1eATeNbHOCTH,
MPUMEHHUTEIBHO K Pa3IMUHbIM KOHTEKCTaM.

OK 2. OcymiecTBiiTh MOUCK, aHAJIU3 M MHTEPIIpETalio MH(QOpMaui, He0OX0AUMON s
BBITIOJTHEHUS 33/1a4 NPOECCHOHATBHON JAESITENbHOCTH.

OK 4. Pabotare B KOJUIEKTUBE U KOMaHJe, Y3(PPEeKTUBHO B3aMMOJEHCTBOBATh C KOJJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. OcymuiecTBiATh YCTHYIO M IMCbMEHHYI0 KOMMYHHMKAIUIO HA TOCY1apCTBEHHOM S3BIKE C
y4eToOM 0COOEHHOCTEN COIMANIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 9. Mcrnonb3oBaTh HH(POPMAIIMOHHBIE TEXHOJIOTUH B MPO()ECCHOHAIBHON A TETbHOCTH.

OK 10. Ilonb3oBatbcs mpoeCCHOHATBHOM JOKYMEHTAllMe Ha TOCyIapCTBEHHOM H
MHOCTPAaHHOM SI3bIKE.

Brinonnenue o0yyaronuxcs NpakTHYeCKUX U JIAOOpaTOpHBIX paboT Mo yueOHON JUCIMIUINHE
«APXHUTEKTYpa allllapaTHbIX CPEJICTB) HANPABJICHO Ha!

- 0000meHne, CHUCTEeMAaTH3AIlMI0, YIIYOJICHHE, 3aKperjieHHEe, pPa3BUTHE M JICTAIN3AINIO
MOJTyYEHHBIX TEOPETUYECKUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOM JUCIUIUINHBL,

- (¢opMHpOBaHME YMEHUN MPUMEHSTh IOJyYEHHbIE 3HAHHUS Ha IMPaKTHUKE, peanu3alfio
€IMHCTBA NHTEIUIEKTYAJIbHOM U IPAaKTUYECKON AESITENbHOCTH;

- (QopmupoBaHHME U pa3BUTHE YMEHMH: HaOmOnaTh, CpPaBHHUBATh, COIOCTABISATH,
aHAIM3UPOBaTh, JejaTh BBIBOJABI M OOOOIIEHHS, CaMOCTOATEIFHO BECTH MCCIEIOBAHMS,
M0JIb30BATHCS PA3INYHBIMU IPUEMAMHU MU3MEPEHUH, 0(hOPMIIATh PE3yJIbTaThl B BUJIE TAOJIUL, CXEM,
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rpaduKoB;

- MpUOOpEeTEHNE HABBIKOB Pa0OTHI C Pa3IMYHBIMUA MTPUOOPaMHU, arapaTypoil, yCTAHOBKaMHU U
APYIUMH TCXHUYCCKHUMU CPCACTBAMU IJIA IPOBCACHUS OIBITOB,

- pa3BUTHE WHTEUICKTYaJlbHBIX yMEHUH y OyIylmIMX CIEHUAINCTOB: aHAJTUTHYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIpAaOOTKY TPU PEIICHUHU IOCTaBJICHHBIX 3a/1a4 NPOPECCHOHATIBHO 3HAYUMBIX KadyecCTB,
TAKHX KaK CaMOCTOATCIIbHOCTb, OTBETCTBCHHOCTb, TOYHOCTb, TBOPYCCKAA HHULIMATUBA.

[pakTiueckue u 1a0OpaTOPHBIC 3aHATHS MPOBOJSITCS TIOCIE COOTBETCTBYIOIIEH TEMBI, KOTOPAs
o0ecreunBacT HAJIMYKE 3HAHUHM, HEOOXOIUMBIX JIJIS €€ BHITOJIHCHMS.



2 IEPEYEHb TIPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHUI

Pa3zgenbl/TeMbl Tembl npakTuyeckux/nadoparopubix | Koauvecrs | TpeboBanus
3aHATHH 0 4acoB orocC C1io
(ymertn)
Paznen 2. APXUTEKTYPA U IMPUHIUIIBI PABOTBI OCHOBHBIX 26
JIOTMYECKUNX BJIOKOB CUCTEMBbI
2.1 Jlornueckue OCHOBBI [IpakTnueckas padora Ne 1 4 Vi
OBM, 31eMEeHTBI U y3JIbI Pemenue apudpMeTnuecKnX U JOTHYECKUX
3a/1a4
JlaGopaTtopHnas padora Ne 1 2 V1, VY05.4,
MoaenupoBaHHe JOrHYECKHX 3JIEMEHTOB
JlaboparopHast pabota 2 MoaenupoBaHue 2 Y1,VY09.1,
TPUTTEPOB Y09.2
JlabopaTtopHas pabora 3 MonenupoBaHue 2 V1, VY09.1,
pErucTpoB ¥09.2
JlaboparopHast pabora 4 MoaenupoBaHue 2 V1, VY09.1,
paboThl CYETUYNKOB ¥09.2
2.4 TexHOIOTHH JlaGoparopnas padota 5 CrcteMbl KOMaH] 2 V1,Y04.8,
HOBBIIICHUSI npoueccopa. Mozens yuebHoit 9BM v09.1, ¥09.2,
IIPOU3BOIUTEIILHOCTH Y09.3
MIPOLIECCOPOB JlaboparopHas padora 6 Komnumnsius u 2 V1,V¥09.1,
3aIlyCK IPOrpaMM B MalIMHHBIX KOJAaX ¥09.2
2.5 KoMIToHeHTHI JlaboparopHas padora 7 Coopka, 2 V2,V¥3,VY01.3,
CHCTEMHOrO OJIOKa YCTaHOBKA, MOAKIIOYEHUE v01.4, Y02.2,
KOMIUIEKTyomux B kopiyc IIK ¥02.3,Y02.4,
¥10.6
JlaboparopHast pabota 8 YcraHoBka 2 Y3,V¥01.3,
KOH(Urypauy CUCTEMBI IPU TOMOIIN ¥01.4,902.2,
yrusutel CMOS Setup ¥02.4,¥10.6
JIaGoparopnas pabota 9 Coop 2 ¥2,¥01.4,
nHpopmanuy 00 yCTaHOBIEHHOM ¥02.2,¥10.7
nporeccope. TecTupoBaHue mporeccopa
Ha MPOU3BOJAUTEIBHOCTD U
OTKa30yCTOMYMBOCTh
2.6 3aromMuHAOIINE JIaGoparopnas padota 10 TectupoBanue 4 v2,V01.3,
ycrpoiictea OBM onepatuBHOU namaTH. TectupoBaHue ¥01.4, ¥10.6,
HXM] v10.7
Paspen 3. IEPUOEPUMHBIE YCTPOMCTBA 6
3.1 lepudepwuiinbie JlaboparopHas padota 11 Koncrpykuus, 2 ¥2,¥3,V¥01.3,
yCTpPOMCTBA MOJKJIFOYEHNE U UHCTAJUISIUSA v01.4,¥02.2,
BEIUHCIINTETLHOMN BuAeoanantepa. Tect MoHUTOpA v02.3, Y024,
TEXHUKH ¥10.6
JlabopaTtopHas padota 12 Koncrpykuus, 2 V2,V3,V¥01.3,
MOJIKJIFOUYEHUE U UHCTAJUIALUS IPUHTEPA ¥01.4,902.2,
v02.3, ¥02.4,
¥10.6
JlabopaTtopHas padota 13 Koncrpykuus, 2 V2,V¥3,V¥01.3,
MOAKJIIOUYEHUE U MHCTAJUIALIMS CKaHepa V01.4,Y02.2,
¥02.3,Y02.4,




¥10.6

NTOI'O

32




3METOANYECKHUE YKA3ZAHUS
Tema 2.1 Jlorudeckue ocHOBbI IBM, 3j1eMeHTBbI # Y3JIbI

IIpakTuyeckoe 3ansaTue Ne 1
Pemenue apuMeTH4ecKUX U JIOTUYECKUX 3a/1a4

Iesb: HAy4IUTHCS pemaTh apuPpMETHIECKUE U JJOTHYECKUE 3a/1a4n

Beinosinus patdory, Bel Oyaere:

ymemb:

- BBIIOJHATD MEPCBOJ YHUCCIT U3 OHHOﬁ CHUCTEMBbI CUHUCJIICHHUA B IIpYTYIO,

- BBINOJIHATh apu(METHUECKHE ONepalliy Ha/l YMCIaMU B Pa3HbIX CHCTEMaX CUUCIICHUS.

MaTtepuajbHOe o0ecneyeHue:
MGTOI[I/I‘-IeCKI/Ie YKa3aHud AJIs0 BBIIIOJIHCHUA IMTPAKTUYCCKUX pa60T

3ananmue:
1. BBINOJHUTE IEPEBO U3 OJTHOM CUCTEMBI CUUCIICHUS B IPYTYIO.
2. BpmonHuTh apupMETHYECKHE OTIEPAIIMY B PA3HBIX CHCTEMaX CUHCIICHUSI.

IMopsiok BbINOJIHEHUS PA0OTHI:
3aganme 1.
BAPUAHT Ne 1

. HepeBeI{I/ITe JAHHOC YUCIIO U3 I[CC?ITI/IIIHOﬁ CUCTEMBbI CHUCJICHUA:
a) 86019 > Xg; d) 461,259 > X5;
b) 78519 > Xig: e) 57210 -> Xg;
C) 149,37510-> Xy

. HepeBeI[I/ITe JAaHHOC YUCJIO B JCCATHUYIHYIO CUCTEMY CUHCIICHUS:
a) 1001010, ->  Xjo; d) 41415 -> Xqo;
b) 77511 -> Xig; e) 1010110011, -> Xjo;
¢) 111001010, -> Xuo:

. HepeBeI[I/ITe JAHHOC YUCJIO U3 ,I[BOI/IIIHOI\/JI CHUCTEMBI CHUCJICHUSA .

a) 1000111011, -> Xg; C) 1110001, -> Xag;
b) 1011001001, -> Xyg; d) 110111010, -> Xyg;
BAPUAHT Ne 2
. HepeBeJlI/ITe JAHHOC YUCIIO U3 HCCHTHqHOﬁ CHUCTCMBI CAHUCJIICHUS .
a) 25019 > Xg: d) 413.5625:5 -> Xo;
b) 75719 > Xig: e) 485, -> Xg;

¢) 711251 > X
. HepeBeI[I/ITe JAaHHOC YUCJIO B JCCATHUYIHYIO CUCTEMY CUHUCIICHUS:
a) 1111000, -> Xjg; d) 721.25 -> Xyo;
b) 1233.5¢ -> Xjo; e) 1010000, -> Xjq;
¢) 101010007 -> Xjo;
. TlepeBenure qaHHOE YUCIIO M3 IBOMYHOM CHCTEMBI CUMCIIEHUS:
a) 10110111, -> Xsg; c) 100101000, -> Xg;
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b) 1001000011, -> Xgs; d) 1000010101, -> Xgs;

BAPUAHT Ne 3
. HepeBe,I[I/ITe JAHHOC YHCJIO U3 I[eCHTHqHOﬁ CUCTCMBI CHUCIICHUA .
a) 75919 > Xg: d) 284.37519 -> Xo:
b) 26519 -> X6 e) 1721 -> Xag;

C) 79.437510 > X5

. HepeBeI[I/ITe JaHHOC YUCJIO B ACCATUIHYIO CUCTEMY CUHUCIICHUSA:
a) 1001101, -> Xqo; d) 675.25 -> Xjo;
b) 1461.155 -> Xyo; E) 1000001111, -> Xjo;
c) 1111011011, -> Xjo;

. HepeBe,I[I/ITe JaHHOC 4YHUCJIO U3 ﬂBOHqHOﬁ CHUCTEMBI CUUCIICHU .

a) 1100110010, -> Xsg; c) 111101101, -> Xsg;
b) 1001101101, -> Xgs; d) 101111010, -> Xjg;
BAPUAHT Ne 4

. HepeBeI{I/ITe JAHHOC YUCIIO U3 I[eCﬂTHIIHOﬁ CUCTEMBbI CHUCJICHUA:
a) 2164 > Xg; d) 597.2510 -> Xo;
b) 33619 > Xig: E) 53010 -> Xg;
C) 741.1259-> X5

. HepeBeI[I/ITe AaHHOC YHUCJIO B ACCATUYIHYIO CUCTEMY CUHHUCIICHUS:
a) 1100000110, -> Xjo; d) 176.55 -> Xjo;
b) 1537.22¢ -> Xjo; E) 1011000011, -> Xjp;
c) 110001111, -> Xjg;

. HepeBeI[I/ITe JAHHOC YUCIIO U3 )IBOI/I‘-IHOI\/'I CHUCTEMBbI CHUCJIICHUA.

a) 110011110, -> Xsg; c) 1111111, -> Xg;
b) 1010101101, -> Xyg; d) 1000101110, -> Xgg;
3aganue 2.
Bapuanr 1

1) 1011101000+1111001110=
2) 1101110011-1101010110=
3) 100000111+1010100000=
4) 1110111110-1110101111=
5) 100110010+10011101=

6) 1011111000-101010100=

7) 110100*100101=

8) 111010*1000111=

9) 1011111000100/1101=

10) 100101001100/111=

Bapwanr 2
1) 1001010000+1100011011=
2) 1010000010-100000110=
3) 10100001+1010110111=
4) 100011010-100010010=
5) 1100110110+1000001010=
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6) 11111000-10100101=
7) 111001*100111=

8) 1001011*1010011=

9) 101101111100/110=
10) 10011111110111/1101=

Bapuanr 3
1) 1001011001+1100110000=
2) 1000100111-101101010=
3) 1011101001+1110011001=
4) 1010011001-1001101011=
5) 1101101010+11101100=
6) 110110101-11100111=
7) 1000000*1010010=
8) 111111*1001111=
9) 11001000111111/10011=
10) 100011101000/101=

Bapuanr 4
1) 10001001+10000110=
2) 1110001001-101001010=
3) 1110110011+1110110001=
4) 100001001-1011010=
5) 1110111110+1000101000=
6) 1001110110-100011111=
7) 101000*10000=
8) 1000110*100000=
9) 10100001011100/10010=
10) 110110001100/1100=

®opma npeacraBiaeHus pesyabTara:
Otuer o npoaenaHHoi padoTe.

Kpurtepun onenkmn:

O1eHKa «OTVINYHO» CTABUTCS, €CIIH 3a/IaHUE BBIIIOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTAaBUTCSI, €CIIN XO/1 BBINOJIHEHHS 3aJIJaHHsI BEPHBIH, HO ObLIa JOMYIIeHa
OJIHA WJIY JIB€ OLUIMOKH, IPUBEAILINE K HENPAaBUILHOMY pe3yibTary.

OneHka «y0BIETBOPUTENBHO» CTABUTCS, €CJIN IPUBEIEHO HETIOJHOE BBIIIOJIHEHNE 3aJaHUS.

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.
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Tema 2.1 Jloruueckue ocHOBbI IBM, 31eMeHTBI U y3JIbI

JlabGoparopHoe 3ansitue Ne 1
MonenrpoBaHu€e JJOTHYECKUX IEMEHTOB

Heab: N3yuenue uaTepdeiica monp3oBaTens. O3HAKOMIICHHE ¢ TEPMHUHAMU U TOHSITHSIMH.
[TocTpoenue mpoCTeHIINX EKTPOHHBIX U JIOTHYECKUX CXEM.

Boinosinus padory, Bel Oyaere:

ymemb:

- MOJIENTUPOBATH CXEMbI Ha JIOTHYECKHUX AJIEMEHTAX;
- UCIIOJIb30BATh KOMMYHUKAITMOHHBIC TCXHOJIOIUH.

MarepunanbHoe obecrnieyeHue:
Meroauueckre yka3aHus ISl BBIIOJHEHHUS JTaOOPAaTOPHBIX paboT, KOMIBIOTEP, TPOTPAMMHOE
obecnieuenue: Multisim Education.

3ananne:
Cobpath cxeMy norudeckoro siementa "N".

Kparkue TeopeTnueckue cBeeHH:
OcHOBHbIE KOMaH/IbI MEHIO:

1. Menro File:
NIepBBIC YEThIPE KOMaH/bl MEHIO TUIIOBBIE U MOSICHEHUN HE TPEOYIOT.

-Revent to Saved -ctupanume BceX W3MEHEHHMH, BHECCHHBIX B TEKYyIIEM CEaHCe
pelakTUPOBaHMsI, U BOCCTAHOBJIEHUE CXEMbI B IEPBOHAYAIBHOM BH/IE.

- Install - ycranoBKka 1OMOTHUTENBEHBIX TIPOTPAMM C JKECTKUX JTUCKOB.

- Import - UMIopT TeKCTOBBIX (haiIOB ONMUCAHUS CXEMBI .

- EXport - cocraBieHue TEKCTOBOTO ONUCAHUS CXEMbl U 3a/laHHs Ha MOJEIHMPOBAHUE B
¢dopmare SPICE.

2. Menio Edit:

- CUT - crtupanue (BbIpe3aHue) BBIJCIEHHOW YacTH CXEMbl C COXpaHEeHHeM B Oydepe
oOMeHa. BrpineneHne OJHOTO KOMIIOHEHTA IPOW3BOAMTCS MICTYKOM MBI Ha H300pakeHUH
KOMIOHEHTa. J[J1s BBIACTICHHUS YaCTH CXEMBbl WM HECKOJIbKUX KOMIIOHEHTOB KypCOp MBIIIN B JIEBBIH
yrojl BOOOPaXaeMOTO MPSIMOYTOJBHUKA, OXBATHIBAIOIIETO BBIIEIIEMYI0 YacTh, HaXXaTh JIEBYIO
KHONKY MBIIIM M, HE OTHYycKas e€, MPOTAHYTh KypcOp MO JAMAaroHaJd 3TOro MPSMOYTOJIbHUKA,
KOHTYpPBI KOTOPOTO TIOSIBJIISIFOTCS Y)K€ B Hayalle JBM)KEHUS MBI, W 3aT€M OTIYCTUTHh KHOIIKY.
BeiieneHHbIe KOMIIOHEHTHI OKPAIIMBAIOTCS B KPACHBIN I[BET.

- COPY - xonupoBaHWe BBIICJICHHONW 9acTH CXEMBI B Oydep oOMeHa.

- PASTE- BCTaBKa cojepkumoro Oydepa obMeHa Ha pabouee IMoJie MPOTPAMMBEIL.
@parmeHT 3arem emé OyTydr OTMEYSHHBIM MTEPETACKUBACTCS C IIOMOIIBIO MBIIIN B HY’)KHOE MECTO.

- DELETE - ctupanue BbIACTICHHOI YacTH CXEMBI.

- SELECT ALL - BbIeneHue Bcell CXEMBI.

- Show Clipboard- nokasats cogepkumoe 0yhepa oOMeHa.

- Copy as Bitmap - xonupyeT BbIICJICHHBIH yU4acTOK B Oydep oOMeHa.

3. Menio Circuit u Analysis - ucmonap3yercss TMpd MOATOTOBKE CXEM, a TaKKe IS 3aJdaHus
apaMeTpoB MOJICITUPOBAHUS.

- Rotate- Bparienue BbIICIICHHOTO KOMIIOHEHTA.

- Subcircuit - mpeoOpa3oBaHue peIBAPUTETHHO BBIICICHHOH YaCTH CXEMBI B ITOJICXEMY.
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- Zoom - packpbiTue (pa3BEPThIBAHME) BBIIEICHHOW IOJICXEMBl WM KOHTPOJIBHO-
M3MEpPUTENILHOTO MpUOOopa, KOMaHAa BBIMOJIHAETCS TAaK)Ke JBOWHBIM IIEIYKOM MBIIIH MO WKOHKE
KOMITOHEHTA WU pubopa.

- Activate - 3ammyck MOIeIMpPOBaHUS.

- Pause - nmpepsiBanue MoeIMpPOBAHMSL.

- Stop - ocTaHOBKa MOJIETMPOBAHUA. DTH JIBE KOMaH/Ibl TyOIUPYIOTCS
Ha)XKaTHEM KHOIIKU BBIKJIFOYATENs], PACIIOJI0KEHHOTO B IPABOM BEPXHEM YTy dKpaHa.

TexHOJ0Orus CO3TAHUSA CXEM

Jist co3maHusl CcXeM, paccMaTpUBaeMbIX B paMKax JIaOOpaTOpHBIX paboT Mo Kypcy
"ApXUTEKTypa ammapaTtHbIX CPeACTB" JOCTATOYHO BOCIIOJIB30BATHCSI HMMEIOIIMMUCS TUIOBBIMU
KOMITOHEHTaMHU.

Jlisi OTKpBITUS HYXHOM OMOJIMOTEKM KOMIIOHEHTOB HYXKHO IOJIBECTH KYpPCOp MBIIIM K
COOTBETCTBYIOIIE MKOHKE M HaXaTb OJAMH pa3 €€ JIeBYI0 KHOIKY. B BblmajiaronieM MHOKECTBE
BbIOMpaeTcst HEOOXOAUMBIN 3HAUOK, U MEPEBUTAeTCs NPU YAEP)KaHUM JEBOM KJIABUIIEH MBIIIU Ha
pabouee mose mporpamMmsl. /i yCTaHOBKH IapaMeTpoB HEOOXOIMMO TBOWHBIM HA)KaTHEM JIEBOU
KHONKOW MBIIIM PAaCKPBITh MEHIO HACTPOMKHU MapaMeTpoB KOMIIOHEHTa. BeiOop moarBepkaaercs
HakaTueM KHonkoi Accept u knasuei Enter.

ITocne pazMerieHuss KOMIIOHEHTOB IPOM3BOJIUTCS COSIMHEHHE UX BBIBOJOB IIPOBOIHUKAMH.
[Tpu 3TOM HEOOXOIMMO YUUTHIBATh, YTO K BBIBOAY KOMIIOHEHTa MOYKHO TOAKIIFOYUTH TOJBKO OIHH
IIPOBOJTHUK.

J1J1 BBIIOSTHEHUS OJKIIFOYEHHS KYPCOP MBIIIH [TOABOJUTCS K BBIBOY KOMIIOHEHTA U IIOCIIE
HOSIBJICHUSI MPSIMOYTOJIbHOM — IJIOLIAJKW CHHEro 1IBeTa, HaXMMaeTcs JieBas KHONKa U
MOSIBIISIIONIMICA TPU ATOM TPOBOAHHMK TPOTATUBACTCS K BBIBOAY JPYroro KOMIIOHEHTa [0
HOSIBJICHUS] HA HEM TaKOM ke MPSAMOYTOJbHON IUIOLIA/IKH, I1OCIIE Yero KHOMKA MBIIIHN OTITYCKAETCs
U coerHeHue rotoBo. [Ipyn HeoOX0AMMOCTH MOKIIIOUEHHS K 3TUM BBIBOJIaM JIPYTMX IPOBOJHUKOB
B Oubnmoreke Passive BbIOMpaeTcsi Touka (CHMMBOJ COCAMHEHHs) M MEPCHOCUTCS Ha paHee
YCTaHOBJICHHBIN TPOBOAHUK. [lociie ygauyHO TOCTaHOBKM TOYKH
K IIPOBOJHUKY MTOACOEANHSIETCA elIE 1BA IIPOBOJIHUKA.

Touka coeuHEHUsI MOXKET OBbITh MCIIOJIb30BaHA HE TOJIBKO JUIS MOJAKIIIOUEHUS! MPOBOJHUKOB, HO U
U1l BBEICHUS HAJITUCEH.

Ecnu HeoO6XoAMMO MepeMEecTUTh OTHEIbHBI CErMEHT IMPOBOAHMKA, K HEMY IMOJBOJAUTCS
Kypcop, Ha)XMMAaeTCs JieBasi KHOMNKAa M IOCJe MOSABJICHUS B BEPTUKAJIBHOM WJINM TOPU30HTAIBHON
IJIOCKOCTH JIBOMHOTO Kypcopa MPOU3BOASITCS HYKHbIE ITepEMEILEHUS.

[lonkmroueHne K  cXeMe€  KOHTPOJIBbHO-U3MEPHUTEIbHBIX  NMPHUOOPOB  MPOM3BOJIUTCS
aHasiornyHo. [lpuuém ang Takux npuOOpoB, Kak ocuusuiorpad WM JOTMYECKMHM aHalInW3arTop,
COEJMHEHUS 11e1ecO00pa3HO MPOBOJUTH IIBETHBIMU IPOBOJHUKAMH, TIIOCKOJIBKY MX LBET
OTIpe/IeIIsieT COOTBETCTBYIOLIYIO OCHUILIOTPaMMYy.

OcCHOBHBIE KOMIIOHEHTbI

1. KomnoHeHT BbIxoa U3 mporpamMmel.

2 BcnomorarenbHble KoMnoHeHTHI - rpynna SOURCES:
- 3a3emJIeHHne (METKa), TOYKa HYJEBOTO MOTEHITHAJa B CXEME.
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- HICTOYHUK (PUKCHPOBAHHOTO HANPSHKEHUS +5 BOIBT
- TEHEePaTOpP OHOMOJISIPHBIX MPSIMOYTOJIBHBIX UMITYJIbCOB (aMILTHTY/IA,
9acToTa, KOA(P(UIIUEHT 3aTI0THEHHUS).

+

]

3 OcHOBHbIE TaCCUBHBIE AJIeMEHTHI - rpynna BASIC:
- TOYKa COSIMHCHUS MTPOBOIHUKOB, UCIIOJIB3YETCS TAKXKE JIJIsl BBEJICHUS HA CXEMY HaJlIUCe
JUTHHOU He Oosiee 14 cuMBOJIOB (Ipyrux crnoco0oB BBeneHus Tekcta B EWB He cymecTByer).

- IEPEKJII0YaTelb, YIPABIAEMbIH HAKaTHEM 331aBAEMON KIIaBUILIEH KIIaBUATYpPbl (B KBaJIPATHBIX
CKOOKax), TI0 YMOJYaHUIO - KJIaBUIIA Tpolena.

- IePEeKIII0YaTeNb, aBTOMaTHUECKH cpadaThIBAIOIIMI Yepe3 3a1aHHOE BpeMs Ha BKJIIOUEHHE U
BBIKJIIOUEHHE (BPEMSI B CEKYH/aX).

4. NanukaropHsle npubops! - rpynna INDICATORS.

O_

- CBETOMH/AUKATOP (CBET CBEYEHUS MOXKET OBITH HACTPOEH KPACHBIM, 3€JIEHBIM U CUHHUM)

BL0:OPY

=~ o1 —

- CEMHMCEIMEHTHBIN MHJIUKATOP ¢ AeHIH(PpaTOpOM

1

| N N T N I |
G- eoroa

- CEMHCETMEHTHBIN HHIUKATOpP

_®_

- JJaMIla HaKaJIMBaHH.

5. Jlornueckue snementsl - rpynna LOGIC GATES

1 %

- ornyeckuii aimement "N
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- nornyeckuii amement "MIJIA"

_‘|3_

- ornyeckuii 3iemedt "HE"

- nornueckuit 31ement "MJIN-HE"

1 %

- nornueckuii 3emedt "U-HE"

=1

- JIOTUYECKHUH 3J1eMeHT uckirouaromee "MJIN"

- JIOTMYECKHUM DJIEMEHT UMILIUKAIIMS

4.6. KomOuHupoBaHHbIe IU(POBbIE KOMIIOHEHTHI.

_R —
_s +5

- acCHHXpOHHBIN RS-Tpurrep

LIAT]
miﬂ:m

- YHI/IBepCaJ'IBHHﬁ JK-TpHrrep C IPAMBIM TAKTOBBIM BXOJAOM U BXOJaMH NIPCAYCTAHOBKH

b

AATA
bo=e ¥ i

- YyHUBEpCcaabHbIM JK-TpUrrep ¢ ”HBEPCHBIM TaKTOBBIM BXOJOM U MHBEPCHBIMH BXOJAAMHU
IIpEAYCTaHOBKHU

— ‘ID -
== 1 b

- D-tpurrep 6e3 nmpeaycTaHOBKH
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i0
1
R

Al

+

- D-co BXOJaMU IIPpEAYCTAHOBKHU

E
|

- IOJIyCyMMATOop

E
C Co—

- IIOJIHBIM CyMMAaTrop

7. Tlpubopsr, rpynma INSTRUMENTS.
- JIOTUYECKHUI1 aHATTN3aTop

X
- rereparop ciosa - Word Generator —Address

ai1cr |

g % 2? Edit  |3000 [Cecle

ABl&z Current (0170 Burst |

aieg Initial  [0000 Step |

S%EE L Final [03E7 Breakpaint |
B1&7 Pattem... |
figg| T

AB1&f Internal M EalEaNC
HE-cr T

Lt ~ Fraquency

= = Crata

eteb| (5Bl Doz B | ready &
B1&F

8178 ascrl |

ﬁ =| | Binary [00010001000 10001 |
D (B (B L @ DD D E e

Ha pucynke reneparop cioBa moka3aH B pa3BépHyToM Buje. ['eHeparop (WM KOJOBBIN
TeHepaTop) TMpenHa3HadyeH /Ui TreHepanuu 16-TH paspsaHbIX JTBOMYHBIX CJOB, KOTOpHIC
HaOMparoTcs MOJb30BATENEM Ha HKpaHe, pacloNoKEHHOM B JIEBOM yacTu JuieBoi maHenu. Jlims
Habopa TBOMYHBIX KOMOMHANINK HEOOXOANMO MIETKHYTh MBIIIBIO HA COOTBETCTBYIOIIEM Pa3psiie
3aTeM BBECTH C KJIABUATYPbI YUCIIO B JIECATUYHOM KOJIE.

CdhopMupoBaHHBIE CITOBAa BBIIAIOTCS Ha IIECTHAIIATh PACIIOJIOKEHHBIX B HIDKHEW 4YacTh
npubopa BBHIXOJHBIX KIEMM-HHIUKATOPOB:

- ¢ MHIMKAIMEH B JBOMYHOM KOJI€ B CTPOKE OKHa binary;

- B momaroBoM (Step), nukiauueckuM (Cycle) umm ¢ BeIOpaHHOTO ClOBa 10 KOHIA (TpU
Hakatuu kHomku BURST) mpu 3amaHHON 4acToTe MOCHUIOK (YCTaHOBKA- 3aJaHMEM YacTOThI B
oknax FREQUENCY);

- IIpM BHYTPEHHEM WM BHelIHeM 3amycke ( mpu Haxatuu kHonku EXTERNAL, cmpasa
BEPXHSS KIIEMMa CITYXKHT JUIs HOJKIIOUEHHUS CUTHAJIa CHHXPOHHU3AINH );
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- MU 3allycKe IO TMepeIHeMY WU 3aJHeMy (DPOHTY CUTHAlIa CHHXPOHHU3AIMH CIYXUT
KHOIIKa

| EI[=
- Ha IIpaByO HUXKHIOKO KJIIEMMY BbIAACTCA BBIXOHHOﬁ CI/IHXpOHI/ISI/Ip}IIOH_[I/Iﬁ HMITYJIBC.

IMopsinok BbINOJIHEHUS PA0OTHI:
B rpynmne Logic Gates, Boioupaercs jJorudeckuii daement "H".
JIByMs ILI€TYKaMU MBIIIN HAa H300pa’keHUH JIOTMUYECKOT0 3JIEMEHTA IIEPEX0AUM K

&

HACTpoOIKaM IapaMeTpoB Joruueckoro aeMmenta "N". BeiOupaeM KoiIMuecTBO BX0OA0B, HAIIPUMED
4,
MO>HO IPUCBOUTH Ha3BaHHUE JIOTUYECKOMY DJIEMEHTY.
K BoIxoay noruueckoro anementa npucoenuuseM u3 rpynnsl INDICATORS kpachbiit
CBETOMO/I.
s nonydenus porudeckoro curnana (0 wium 1) ynoOHO BOCIIONIB30BaThCS HCTOUHUKOM

:&40

i
HanpsKeHUs + } nepexoyarenem 4
I
I —D\-._\_L_\_h_

3areM HaOupaeM 4 UCTOYHUKA U 4 IepEeKIIIoYaTels

}

m mi m

G e G
A5 M ﬂ|‘§_\‘¥
+ + +

[Ipu 3TOM nprcBanBaeM KakJI0My MEPEKIIIOYATEIIO KIABUITY NEPEKIIOUEHUS

__r'\_a

3aTeM COeIMHSIEM BXO/IbI JIOTUYECKOU cxeMbl "N" ¢ KaXkIpIM U3 MEPEeKITI0YATENICH.
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__/\_3
__A_El
__A_El

-

MG A MG 7
+ + + +

HpOBepKa COCTOMT B IOJA4Y€ pa3IUYHBIX KOJOBBIX KOM6HH8.I.IPII>1
Ha BXOJ JTOTHYECKOM CXEMEI.

3
~3
~3
~3

MG MG MG MG
+ + + +

Ha Beixone noruueckoit cxemsl "N" nosieisiercst mornyeckasi 1 (roput cBETOAMOA) TOJIBKO IpU
nojaye Jorudeckux 1 (MOTEHIMAN 5 BOJBT) Ha BCE YETHIPE BXOMAA Jorudeckon cxemsl "MN".

KoHnTpoJsbHbIe BONIPOCHI

1. Kakue noruuyeckue 3j1eMeHTEI UMeIoTcs B Ononmunoreke EWB?
2. Kakue mapamMeTphbI SIBJISIFOTCS HACTPAMBAaeMBIMU B TEHEPATOPE MPSMOYTOIBHBIX HMITYJIHCOB.
3. Kak npousBoautcs coequHeHne 0oiee ABYX BXOAOB MIIH BBIXOJOB MEXKIY C000it?
4. C nomoIIpI0 KaK1X 3JIEMEHTOB MOXKHO CMOJIEIUPOBATh MoJaqy
jornyeckor 1 u mornueckoro 0?

dopma npeacTaBJieHus pe3yabTaTa:
1. [IpaBuna 3amycka ¥ HACTPOWKHU MTPOTPaMMHOTO MOJIETUPYIOIIero komiiekca EWB.
2. [lepeueHb OCHOBHBIX AlieMeHTOB U3 OubmmoTexkn EWB, HeoOxonuMelii st MoAeTupoBaHUs
JIOTUYECKUX CXeM U Iu(poBbIX ycTpoiicts DBM.
3. [Ipumepsl, BBIMOTHEHHBIE TI0 3aJaHUIO0 TIpernoaaBarens. [locnenoBaTenbHOCTh COCTABIICHUS
MOJEIIUPYEMOU CXEMBI.

Kpurtepun onenkmn:

Or1eHKa «OTJIMYHO» CTaBUTCS, €CJIH 3aJaHUE BBITIOJTHEHO BEPHO.

OreHKa «XOpOIII0Y CTAaBUTCS, €CITH XO/1 BHITIOTHEHUS 3aaHHs BEPHBIA, HO ObLiIa TOMyIIeHa
OJTHA WUTH JIBE ONTHOKH, TPUBE/IIINE K HEMPABUILHOMY Pe3yiIbTary.

OreHKa «yIOBIETBOPUTENBHOY» CTABUTCS, €CIIM IPUBEICHO HETIOJHOE BBIMOJHEHUE 3aJaHUsI.

OrneHka «HeyI0BICTBOPUTEIBHOY» CTaBUTCS, €CIIU 3aJaHHE HE BBITIOJHEHO.
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Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBI U y3JIbI

JladopaTopHoe 3ausiTue Ne 2
MoaenupoBaH#e TPUTTEPOB

Heab: OsnakomsieHHe C BO3MOXXHOCTSIMH MOJICIHPOBAHUS PAaOOTBHI CXEM TPUITEPOB.
HccnenoBanmne pabOThl CXeM TPUTTEPOB PA3TMUHBIX TUIIOB, HUCCICIOBAHUE BPEMEHHBIX AHArPaMM
paboThI TPUTTEPOB.

Bbinosinus padory, Bel Oyaere:

ymembs:

- CTPOUTH CXEMBbI TPUTTEPOB;

- CTPOUTH BPEMEHHBIE JUAarpaMMBbI TPUTTEPOB;

- HCIIOJIb30BaTh COBPEMEHHOE IPOrpaMMHOE 0OecTieueHIE MPU PEeIIeHUH MPOPECCHOHATBHBIX
3ajad.

MarepuajibHoe o0ecredeHne:
Meroanueckue yKa3aHus JUIs BBIIOJIHEHHUS Ja00paTOPHBIX paboT, KOMITBIOTED, IPOrPaAMMHOE
obecnieuenue: Multisim Education.

3ananue:
1. HccnenoBaTh aCHHXPOHHBIC M CHHXPOHHBIX R-S Tpurrepsl.
2. Wccnenosars paboty D-tpurrepa.

KpaTkue TeopeTnyeckue cBeIeHUS:
OcHOBHBIC IOHATHSA

@OyHKIMOHANBHBIE Y316l U ycTpolicTBa OBM CcHHTE3MpYIOTCS Ha OCHOBE [BYX THIIOB
norudeckux cxem: komOnHanmoHHbIX cxeM: (KC), u anementoB namsatu (O11), B KOTOpBIX XpaHATCS
pe3yJIbTaThl 3TUX ONEpalUil JUIsl UCIOJIB30BaHUA B Mocienyrommx onepauusx. B xkauecrse OII B
y31ax u ycrpoictBax OBM nHauOosblee pacrnpocTpaHeHHE MOIYYHIM TPUITEPHBIE yCTPOWCTBA
WM, KaK MX Yallle Ha3bIBAIOT - TPUITEPHI.

Tpurrepsnl Kak HI/Id)DOBLIe aBTOMAThI.

Tpurrep mnpencrasiasier co0oil ycTpolicTBa C JBYMsI YCTOWYMBBIMH COCTOSTHUSIMH,
cojiepyKamiee AIIEMEHT MaMATH (COOCTBEHHO TPHITEP) M CXEMY YIPaBIEHHs, BBIMOJIHEHHYIO, KaK
npasuio, ¢ nomoinpsio KC. Cxema ynpasieHus mpeo0pasyeT MocTynarolyto Ha ee Bxoasl X1, X2 . .

XN wHbOpMaNHIO B KOMOWHAIMIO CUTHAJIOB, NEHCTBYIOIIMX HEMOCPEICTBEHHO Ha BXOJBI
cooctBeHHO Tpurrepa. I[Ipu 3TOM uHHGOpPMAlMOHHBIE BXOJBI TPHUITEPA OTOXKAECTBIAIOTCA C
BXOJTHBIMH ITEPEMEHHBIMU M UMEIOT CIIeTYIONINe 0003HAYCHUSI:

S (ot anrnmiickoro Set - ycraHOBKA) - BXOJ JJIsl aCHHXPOHHOH YCTAaHOBKH TPHUTTEpa B
coctositaue 1 (S - Bxon);

R (ot anrn. Reset - cOpoc) - BXoJ 715l aCHHXPOHHOW ycTaHOBKH TpHrrepa B cocrosinue 0 (R -
BXOJ);

D (ot aurn. Delay - 3anepxka) - HtHGOPMAIMOHHBIN BXOJ /U1l YCTAHOBKH TPHUITEpa B
cocrostaue 1 i 0 (D - Bxon);

T (ot anrn. Toggle - kyBoIipkathcest) - cuetnbli Bxoa (T - BXon);

J - BXOJ JUIsI CHHXPOHHOW yCTaHOBKM cocTosiHUs | B yHuBepcaibHOM J-K - Tpurrepe (J -
BXO/);
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K - Bxon mnsa cuaxponHO# yctaHoBKH cocTosiHusl 0 B yHHMBepcanbHOM J-K - Tpurrepe (K -
BXOJ);
C - Bxon cunxponuzaruu (C - BXon).

AcuHXpoHHBIE BXOJbl R 1 S MOryT ObITh NPSMBIMH U WHBEPCHBIMU. MIHBEpCHBIE BXOMbI
0003HAYArOTCSI 3HAKOM MHBEPCHH. J[J11 HHBEPCHBIX BXOJIOB MH()OPMAIIMOHHBIM CUTHAJIOM SIBIISIETCS
ypoBeHb Jiorudeckoro "0" (HU3KMH ypOBEHb) Ha YpOBEHb jorudeckod "1" (BBICOKHI YpPOBEHB)
TpUrrep He pearupyer. s mMpsSMBIX BXOAOB HA0OOPOT MH(OPMAIMOHHBIM CHTHAJIOM SIBIISICTCS
YpOBEHb Jioruyeckoro "1".

BrIxoj1 ke Tpurrepa IpUHSTO OTOXIECTBIISITH C €M0 BHYTPEHHUM COCTOSTHUEM M 0003HAYaTh
cumBoiioM Q. Ilogassroniee YMcIo CXeM TPUITEPOB UMEET JIBa BbIXoAa: MpsiMoil Q M MHBEPCHBIN
Q. B ycranoBusniemcst coctosHuu Beerna, eciu Q =1, 70 Q =0 u, ecmu Q = 0, T0 Q = 1. [Ipu
3TOM CYMTAIOT, YTO TPUITEP HAXOMUTCS B coctossHuu "1", ecnm Ha mpsMoMm BeIxoge Q mmeercs
BBICOKHUI ypoBenb Hanpskenus (Q = 1, Q = 0), u B cocrosuuu "0", eclu Ha IPAMOM BBIXOJIE

MMeeTCs HU3KHi ypoBeHb Hanpsikenus (Q =0, Q = 1).

O06o3HaueHNe TPUITEPOB Ha (DYHKIIMOHAIBHBIX CXEMaX.

[Ipumepsl  ycrmoBHOTO 0003HA4YEHUS TPHUITEPOB Ha (YHKIMOHAIBHBIX CXEMax B
cootBetcTBuM ¢ [[OCT 2.743-91 (ECK]]) noka3zansl Ha pucyHke. Eciu Tpurrep coiep>Xut BXOJIHYIO
JIOTUKY, YHOPAaBISIOLIYIO IPOLECCOM 3aHECEHMs] B HEro HMHQOpMaluH, TO B MPSIMOYTOJbHUKE,
YCIOBHO H300pakarolleM TPUITEp, OTAEISIETCS 4YepTOH JieBee JONOJIHUTENBHOE I0JIe, a B HEM
nokaspiBaeTcst BXxoa "C" CHHXPOHHM3HPYIONIETO CHTHAJlAa W OTMEYaloTCs (DYHKIIMOHAIBHBIC
Ha3HaueHUs HMH(OPMAIMOHHBIX BXOIHBIX curHaioB X1, X2 . . . Xn. B ocHoBHOM mnone
HPSIMOYTOJIbHUKA CTaBUTCA cUMBOJA T 1u1st 0603HaueHus tpurrepa. JlonoJHUTENbHOE TOJE MOXKET
OBbITh pa3JeNIeHO Ha JIBE YAaCTH: ACHHXPOHHYIO M CHHXPOHHYIO. B 1epBoil IpoCTaBIsAIOTCS CUMBOJIBI
S 1 R BX070B acHHXpOHHOW ycTaHOBKH TpurrepoB B 1 u 0, Bo BTopoi Ha mectax X1, X2 ... Xn -
CHMBOJIbI, OTHOCSILIME JTAaHHBII TPUITEP K TOMY WJIM UHOMY (DYHKIIMOHAJIbHOMY THITY.

S 7 q
¢
(
— X7 4
R

Knaccudukanus Tpurrepos.

B Hacrosmiee BpeMsi B HHTErpaJIbHOM MUKPOCXEMOTEXHHKE Hanboiee pacpoCcTpaHEHHBIMU
SIBJIAIOTCSI TPUTTEPHI U JIOTUYECKHE AJIEMEHThl MOTEHLUAIbHOIO THUIA. B oCHOBY Kiaccuduxaumn
3TUX TPUTTEPOB MOJIOKEHBI ABA OCHOBHBIX IIPU3HAKA:

1) OYHKIMOHATBHBIN - 3TOT MPHU3HAK ONpPE/CIseT Ha3HAUCHHE TPUITEpa U B psijie CIyvacB
SBIISICTCA PELIAIONUM IpH BbIOOpE THNA TpPUITEpa JUIsl MPOEKTUPYEMOIO BBIYMCIMTEIBHOTO
ycrpoicTBa wian y3ia. [lo ykasaHHoMy mpu3Haky paznmyaroT tpurrepsl R-S, D-, T-, J-K u mp.
THUIIOB.

2) Croco0 3amucu uHGOPMAIMK B TPULTED - 3TOT MPHU3HAK XapaKTEPHU3YEeT CIIOCO0
3anmucu WH(GOPMAlMM U BPEMEHHYIO IuarpamMmy paboT Tpurrepa, T.e. OMpeAeNsieT XOJ
nporecca 3anucu nHdopmanuu B Tpurrep. [lo aToMy npusHaKy Tpurrepsl Moapa3aesitoTcs
Ha JIBE TPYIIIIBL:

a) aCHHXPOHHBIE;
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0) CHHXPOHHBIC;

3anuch UHPOPMAIIMKM B ACUHXPOHHBIM TPUITEP OCYIIECTBIIAETCS B MPOU3BOJIbHBIII MOMEHT
BPEMEHH HETIOCPEICTBEHHO C MOCTYIICHHEM HH(POPMALIMOHHOTO CUTHAJIA HA BXOJ TPUTTEPA.

CHUHXpOHHBIE TPUITEPHl TMOMUMO HMH(POPMAIIMOHHBIX BXOJIOB COJEpKaT OJUH WIH
HECKOJIBKO CHHXpOHM3Upyrommx BxoaoB (Bxon C Ha puc. 2.1). 3ammch nHpopmanuu B Takue
TPUITEPHI OCYIIECTBISIETCST TOJIBKO IpU Mojaue cuHXpoHu3upytouiero mmmyisca (CHU). B cBoro
ouepe/lb, CHHXPOHHBIE TPUTTEPHI MOAPA3ILISIIOTCS Ha TPUTTEPHI, padoTatomue mo ypoawo CU (6e3
3aJIep’KKM) U Ha TPUITEpbl C BHYTPEHHEW 3aiepkkoil. B mepBbix cpalaThiBaHHE NPOUCXOAUT
0JIHOBpeMeHHO ¢ noctyruieHueM CH, a Bo BTOpbIX - nocie okonuanus nercrust CU.

Tpurrepst R-S - Tuna

AcuaxpoHHsiM Tpurrepom R-S Tuma (R-S - Tpurrepom) Ha3bIBaeTcs JIOTHUECKOE
YCTPOMCTBO C ABYMS YCTOMYMBBIMU COCTOSIHUSIMH, UMEIOIIee 1Ba MHGOPMAIIMOHHBIX BXojga R u S,
takue 4to, mpu S = 1 u R = 0 tpurrep npuaumaet coctossaue 1 (Q =1), anpu R=1uS =0
tpurrep npuauMaet coctosiaue 0 (Q = 0). 3akon dpyHKuHoHUpOoBaHUsA R - S - Tpurrepa ¢ npsMbIMu
BXOJaMH OTOOpakeH B Tabyuile nepexoaoB (Tadumma 1).

Tabmuua 1
R S Q
0 0 He
MeHseTcA
0 1 1
1 0 0
1 1 3anpeLyeHo

Kak cnemyer u3 tabm.1 cocrossaue R - S -Tpurrepa He M3MEHsETCS, €CIM Ha 00OHMX BXOJaxX
CXEMBbI JEUCTBYIOT CUTHAJIBI C YPOBHEM JIOTHUECKOTO HYJIA. B cilydae 0THOBpPEMEHHOTO MOCTYILICHHS
Ha BXomel R m S rormyeckmx 1, Tpurrep npHHUMAeT HEONpeaeleHHOe cocTostHue. lloaTomy
JIOTMYECKHE YCTPOWCTBA HA OCHOBE TPUITEPOB JOJDKHBI CTPOUTBCS C YYETOM MCKIHOYEHHS
koMOnHanwmii curmaioB R =S = 1.

O06o03HaueHue TpUrrepa Noka3zaHo Ha PUCYHKE.

[
=

I..'"l

=]
[~ae]

.':r_]

CUHXPOHHBII R-S -TPUITCP C IPAMBIMH BXOJdMH.

B otauuum ot ACUHXPOHHOI'0 3TOT TPUITCP HAa KaXIAOM I/IH(I)OpMaI_II/IOHHOM BBOAC HMMCCT
AOIOJIHHUTEIBHBIC CXEMbI COBIIAJICHUS, IICPBBIC BXOJbl KOTOPBIX 06T)eJII/IHeHI)I W Ha HUX IIOJAKOTCs
CHUHXPOHU3UPYIOIIUC CHUTHAJIBI. BTOpLIC BXOJbI CXCM CpPaBHCHUS SABJIAIOTCA I/IH(bOpMaL[I/IOHHBIMI/I.
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Takum 00pa3zom, HAJIMYKE CXEM COBIAJCHHS OMPEAETSeT TO OOCTOATENHCTBO, YTO TPUITEP OymeT
cpabaTbIBaTh OT CUTHAJIOB R M S TOJIBKO PH HATMYUU CUHXPOHU3UPYIOLIETO UMITYIIhCA.

Ha pucynke mnpezacraBieHo oOo3HaueHHME CUHXpoHHOro R-S - Tpurrepa ¢ mnpsMbiMu
BXOJlaMU. 3aKOH (YHKIIMOHUPOBAaHUS CHUHXPOHHOrO R-S - Tpurrepa ¢ mnpsMbIMH BXOJamu
MPEJICTABJICH B TA0JIMIIE TIEPEX0I0B (Tadyuma 2).

Tabaua 2.

Q
He MeHsAeTCA
He MeHseTCA
He MeHseTCA
He MeHseTCA
He MeHseTCA

0

1
3anpeLwieHo

- - - - 00000
N - =Y =Y =2=1";)
N =R N=IE YN=IE N =)

KomOunamuss R=S=C=1 sBnsercs 3ampelieHHOM M JOJDKHA OBITh HCKIIOYEHA MpU
(YHKIMOHUPOBAHUH CXEM C HCITOJIb30BAaHUEM CHHXPOHHBIX R-S - Tpurrepos.

Tpurrepsl D-tuna (D-tpurrepsl).

Tpurrepom D-tuna (D-tpurrepom) Ha3bIBaeTCsl JOTUYECKOE YCTPOMCTBO C JBYMS
YCTOMYMBBIMU COCTOSIHUSIMH M OJHUM HH(popMairoHHsIM BxojgoM D. B tpurrepax D-tuma

. n o .
3HA4YCHUC NICPEMCHHON B MOMCHT BPEMCHU t COBIIAaCT CO 3HAYCHHUEM BXOJHOU NEPCMCHHOU B
n+l o
MOMEHT BpEMEHH [, B CBSI3U C UY€M, TAKOW TPUITEP YaCTO B JINTEPATYpE HA3bIBAIOT TPUITEPOM
3aJIEPIKKH.
CJ'ICI[yeT OTMCTHUTB, YTO aCHHXpOHHBIﬁ TPUTTEP D'TI/IHa HC HaCI IMPpaKTHYECKOIro
HpI/IMeHeHI/Iﬂ.

W3 sToro ypaBHeHus BUAHO, YTO IpPH HAIMYUU CHHXpoHuU3upyromero curhHana (C=1)

n+l _
TPUITEP, NEPEXOTUT B COCTOSTHUE Q ~ n_a mpu oTCyTCTBHHU TakTHpylomiero curnama (C=0)
TPUITEP COXPAHSIET MPEABIAYIIEE COCTOSHUE.

Ha pucynke mpencraBieHo o0o3HaueHHE CHUHXpPOHHOro Tpurrepa D-tuma Ge3 3anepxku
YIIPaBJIIEMOT0 YPOBHEM CHHXPOHHU3UpYIOIEro umnyibca. Bxon D siBnsercss nuHGOpMalMOHHBIM, a
Bx0J C - CHHXpOHH3UPYIOIIHIM.
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Tabnuua nepexoa0B.

C D Qt+1 IIpumeu.

* Qt XpaHeH.

1 0 0 Yeceran. 0

1 1 1 Yeran. 1
pumep.

=i

2Hcnonb3yemble 3J1eMEHThI IPOrpaMMBbl

T

oY
I

1) Voltage Source. C moMoIipi0 3TOro UCTOYHWKA HA BXOJ TPUITEPOB M JIOTHYECKUX 3JIEMEHTOB
MOIaeTCs JIOTUYECKasl CIMHUIIA.
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2) Iepexmouarens (Basic->Switch). [lepexiroueHre NpPOM3BOAMTCS HaKATHEM HAa KJIABHUIILY,
yKa3aHHYIO B CKOOKaxX HaJl TUM 3JIEMEHTOM.

1 %

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

— il

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

1D
—= 1 -

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

O_

6) Ceerounaukarop (Indicators->red Prob). IIpu momaue Ha 3TOT 3JEMEHT JOTHYECKON €THHHUIIBI
CBETOJMO/] 3ar0PaeTCsl KPaCHBIM LIBETOM.

+

]

7) HWcrounuk  mpsmoyrosibHbIX — curHanoB  (Sources->Clock).  Bemmonasier  dyHKIuio
CHHXPOHM3aTOpa, KOTOpbIM obOecredynBaeT OJHOBPEMEHHOCTh I10JIa4d CUTHAJIOB Ha BXObI
TPUTTEPOB.

Ilopsinok BbINOJHEHHS PA0OTHI:
HcciienoBanue aCHHXPOHHBIX H CHHXPOHHBIX R-S Tpurrepos.

1. Tlpocrelimmie cXeMbl ACHHXPOHHBIX R-S TpUTTEPOB COCTAaBUTH C WCIOJIB30BAHUEM
noruueckux 3nemenToB "U-HE", "UJIN-HE".

S

& Q

1




Puc. AcuHXpoHHBIN TpUrrep Ha Jornyeckux anemenrax M-HE

R
B I
[
1 Q"
s L |

Puc. Acunxponssiii R-S tpurrep Ha norudeckux smemenrtax "MJIM-HE"

Jns mojmauud Ha BXOJbI TpUrTepa 3HadeHuil joruueckoro "0" m "1" Bocmosib3oBaTbes S-
BOJIbTOBBIM HCTOYHHUKOM U TMepekitodareneM. [[ns KOHTpoJisi 3HaYeHUW Ha NPSIMOM BBIXOZE
TPUITEPA BOCIOIH30BATHCS CBETOMHINKATOPOM.

[IpokonTponupoBarh paboTy Tpurrepa mno Tabmuie coctossHui. Hailth U 0OBACHUTH
OTJINYUS B YIPABJICHUN aCUHXPOHHOr0 Tpurrepa Ha snemenrax "UJIM-HE".

CocTaBuTh TaOIUIIBI COCTOSIHUNA pabOThI TPUTTEPOB.

2. 11 mocTpoeHusi CHHXpOHHOTO R-S Tpurrepa HeoOX0auMO J00aBUThH JIOTHUECKUE CXEMBI
"U-HE" nns aHanmw3a CHHXpOCHTHATAa W J100aBUTh HMCTOYHMK CHHXpOCHUTHasna. B kadecTtBe
CHHXPOCHTHAJIa MOKHO B35Th 5-BOJIBTOBBIA UCTOYHUK U MEPEKIIIOYATETb.

E L

Puc. Cunxponnslif R-S Tpurrep Ha noruueckux snemenrtax "M-HE"

[Tpumep mocTpoeHHsI MOJIEH CXeMbI CHHXpOHHOTO R-S Tpurrepa.
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CocTaBuTh Ta0IHIly COCTOSIHUM CHHXPOHHOTO R-S Tpurrepa.

HccaenoBanue padorsl D-Tpurrepa
Cobpath cxeMy, MojieTupytonIyto padboty D-Tpurrepa u3 6unbdamoreqnoro Habopa.

-=* Digital

il | OEC | EMC | +—x<| ChIT | SRE I:b-FF
]

—= 1 -

+
a1 Hzaow
W3 nanHoro Habopa »1eMeHTOB coOupaercsi cxema mpoBepku padotsl D-Tpurrepa.
CocraButh Tabauiry nepexonos D-tpurrepa.
KoHTpoJibHBbIE BONIPOCHI
1. K kakomy Kjaccy ycTpOWCTB OTHOCSATCSI TPUITEPHI: K KOMOMHAIIMOHHBIM CXeMaM WU
U(POBBIM aBTOMATaM U B Y€M OCHOBHOE OTIHYHUE?

2. Tlo kakuM NpU3HAKaM KJIACCU(DHUITUPYIOTCS TPUTTEPHBIE YCTPOCTBA?
25



3. KaxkoBbl OTIMYHS CHHXPOHHBIX TPUITEPOB OT ACUHXPOHHBIX TPUITEPOB?

dopMa npeacTaBJIeHs] pe3yJbTara:
1. Cxembl, MOJenUpyIOIIKE PA0OTY TPUITEPOB 10 BCEM ITYHKTaM 3aJaHUsl.
2. TabmuIBl IEPEX0I0B ISl KaXKIO0H MOJICTHPYEMO CXEMbI TPUTTEPA.

Kpurtepun onenku:

OrneHka «OTJIMYHOY CTaBUTCS, €CJIU 3a/IaHUe BBIMOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTaBUTCS, €CIIM XO/1 BBIOJIHEHHS 3a/IaHHsI BEPHBIH, HO ObLIa JOMyIIeHA
OJIHA WJIU JIB€ OUINOKH, IPUBEAIINE K HEMPABUILHOMY PE3yibTary.

OneHka «y0BIETBOPUTENBHO» CTABUTCS, €CJIM IIPUBEIEHO HETIOIHOE BBIIIOJIHEHUE 3aJaHUSI.

OneHka «HeyI0BICTBOPUTEIBHOY» CTaBUTCS, €CIIU 3aJaHUE HE BHITIOJIHEHO.
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Tema 2.1 Jloruueckue ocHOBbI IBM, 31eMeHTBI U y3JIbI

JlaGopaTopHoe 3aHsiTue Ne 3
MoaenupoBaHH€e pETUCTPOB

Heab: Os3HakomyleHHE C BO3MOXHOCTSAMH MOJEIHPOBAHUS pPAaOOTBI CXEM PEruCTPOB.
HccnenoBanue C€XeM pPETrUCTPOB pPA3jIMYHOIO HA3HAYEHMs, HCCIElOBaHME NpeoOpa3oBaHUs
NapajuIeNIbHOrO U MOCJIEN0BAaTEILHOIO KOJA.

Beinosinus patdory, Bel Oyaere:

ymemb:

- CTPOUTH CXEMBI PETUCTPOB,

- ICIOJIb30BaTh COBPEMEHHOE NPOrpaMMHOE 00ecleYeHre IpU PEeLIeHnH Ipo(ecCHOHaIbHbBIX
3a1a4.

MarepuajibHoe o0ecneyeHune:
Meroanueckue yKa3aHus JUIs BBIIOJIHEHUS Ja00paTOPHBIX paboT, KOMITBIOTED, IPOrPAMMHOE
obecneuenue; Multisim Education.

3ananue:
1. CocrtaBuUTh CXEMyY pErucTpa napauieIbHOTO 3aHECCHHS JJBOUYHOTO KOJIa
2. CocTaBHTPH CXEMY CIBHUTAIOIIETO PETUCTPA

Kpartkue Teoperudeckne cBeieHUs:
OcHoBHBIC IOHATHSA

Peructp - 3T0 37€KTpOHHOE YCTPOUCTBO /TS 3alIOMUHAHMS (XpaHEHUs) CIIOBa, a TaKKe TS
BBIITOJIHCHUS HAJI CJIOBAMHA HeKOTOpBIX JIOTHYECCKUX onepaunﬁ.

Peructpsl BHIONHSIOT CAEAYIONINE OCHOBHBIE ONlEpalluu:

- YCTAHOBKA PErUCTpa B HYJIEBOE COCTOsIHUE (COpOC);

- IpUEM CJI0Ba U3 APYroro perucTpa;

- Iepeiava cjioBa B IPYrou perucTp;

- CIIBUT BIIPABO U BIIEBO Ha TpeOyemMoe YHCIIO pa3psaoB;

- MpeoOpa3oBaHmUE MOCIEOBATEIHFHOTO KO/ B MapaUIeNIbHBINA U TapaJlJIeIHHOTO B
MOCJIC0BATEIbHBIM.

Peructpel, kak mnpaBuio, cTpostcs Ha D-Tpurrepax, T.K. 3TH TPUITEPHI IO3BOJISIOT
MIPOU3BOJIUTH 3aMKCh UHPOpPMAIMK OJHOGA3HBIM KOAOM 0e3 MpeaBapUTenbHOro "oOHYIeHus" 1Mo
Bxoay D (cwm. na6. pab.2).

[Mpuém wuHboOpManMu B PErUCTp M BbIJa4a MOXKET OCYIIECTBISTHCS MAPAIEIBbHO H
MocJIeIoBaTebHO. B mepBoM ciydae CIIOBO MPEACTABISIETCSl B BHJE MapajuieibHOro Koxa. [lpwm
3alKCy M TIPH CUUTHIBAHUH BCE Pa3psbl KOJA CIIOBA MEPEAAOTCS OJTHOBPEMEHHO, KXKIBIA pas3psi
1o CBOEW KoJ0BOM mmHe. [Ipu nmocienoBarenbHOM nepenade Kojia ciaoBa, BCE pa3psaabl Koja ClIoBa
MepeAaroTcs MOCIe0BAaTEIbHO BO BPEMEHUM OJWH 3a JAPYTUM U CTPOro B ONPEJEICHHBIC
JTUCKPETHBIE MOMEHTBI BPEMEHH, COBIA/IAIOIINE C YITPABIISIOIIMMU CUTHATIAMH.

Pa3m/1qa}0T, CABUTAIOIIINC peFI/ICTpLI, B KOTOpI)IX BO3MOXCEH CIBHUT XpaHI/IMOFO Koga "
peructpsl 6e3 caBura ¢ mpueMoM HH(pOpMAIMK MapajuIeTbHBIM KOJOM. PaccMOTpUM MPHHIIMIT
paboOTHI PETUCTPOB PA3TMYHOTO HA 3HAUCHHS.

PCFI/ICTD C IpUEMOM I/IHd)ODMaI_II/II/I napaJJaCIabHbIM KOAOM.
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OTU perucTpel NpeaHa3HAYCHBl I NMpuéMa, XpaHEHUs W BbIJAUYM HHQPOpPMAIUU KoJa
OJTHOTO N-pa3psiAHOTO CJIOBA, T.€. MPUEM M BbIIaua WH(POPMAIIUK OCYIIECTBIISICTCS B IMapauIeIbHOM
KOJIe, paccMaTpUBAEMbIl N-pa3psaHbI, PErUCTP MOMKHO NPEICTaBUTh KaK COBOKYIHOCTH
OJIHOPA3pSAIHBIX PETUCTPOB, MMEIOIMIMX OO0IIMe IMMHBI yrpasieHus. Ha puc. 1.1 mpexacrarien
¢dparmeHT cxemsl (3 paspsizna) peructpa C npuéMoM HHGOPMAIMH MAPaUICIbHBIM OAHO(MA3HBIM
kogoM. CxemMa JaHHOTO, PErucTpa HMMEET BBIXOAHYIO JIOTMKY Ha 3JIeMEHTax i1-DJ3, KoTOopas
MO3BOJISICT CYHWTHIBATH WH(POPMAIIMIO W3 PErucTpa Kak B MPSAMOM, TaK U OOpaTHOM KoJe B
3aBUCHUMOCTH OT 3HaUYC€HHI pa3peraroniero curuaina P, u P3

P
2 y1 2 ¥3
& 1 & 1 & 1
& & _&
13, 3, 3,
5. . g
D|Ty Q DIT, Q D|Ts Ql——
C QT—i C Q<I>—f C QT—*
w N— N— N—
w1 & o & e &
3, 3, 3%

Peructp (puc.) BeimosnneH Ha D-tpurrepax (T1-Ts3). 3anuck uHpopManuu ocyuiecTBiseTcs
o Bxoxam D.

BxogHoe cnoBo X=X1XpX3 MOcTynaeT Ha BXoJbl D uepe3 KOHBIOHKTOPHI D4-D¢ U mpu Pq
=[TU]=1 3anuceiBacTCs B PETUCTP.

CunThIBaHHE BBIXOJHOIO CIIOBa Y=Y1Y2Y3 MPOU3BOJUTCS Yepe3 JIOTUUECKHE IEMEHTHI D1-
D3 - ¢ npsiMbIX BeIX010B Q1 Q2 Q3 mutn ¢ mHBepCcHBIX BBIX0J0B !Q1, 1Q7, 1Qs. ITpu Py=1, P3=0, Y=X
T.€. CUMTBIBAHHE NPOMCXOIUT B mpsiMoM kozae, a mpu P,=0, Pz=1 Y=!X, T1.e. cuuThIBaHUE
MIPOUCXOJUT B 0OpaTHOM KOJI€.

CaBuraroIme perucTpel.

B perucrpax 3TOro THma OCYIIECTBISETCS CABHUI CJIOBA BJIEBO WM BIIPAaBO HA 3aJaHHOE
YKCIIO Pa3psAI0B. 3a OMH TAaKT POUCXOAUT CABUT HA OAMH pa3psl. IIpuMenstorcs atu PEruCTpsl B
OCHOBHOM J1JIs1 IpeoOpa30BaHus NapajlIeIbHOTO KOJA B MOCJIEA0BATENbHBIA U HA000POT, a TAKXKe B
apu(METHYECKUX YCTPOWCTBaX IpH BBINOJHEHUU ONEpaluidi HajJ CIEHUATBHBIMU KOJAaMHU.
CaBuraroniyie perucTpbl BHIMOMHIIOTCS Ha D-Tpurrepax.

Ha puc. 1.2 nmpeacraBieHa cxema COBUTAIOIIETO PETUCTPA, BBINOIHSIOLIETO OINEPALUIO
npeoOpa3oBaHusi  MOCIEIOBATENBHOTO  KoJa B mapamienbHelid.  Yucmo  X=XiXoX3 B
MOCJIEZIOBATEIbHOM KOJIe MOcTymnaeT Ha BxoJ D-tpurrepa Ti crapmum paspsaom Brnepén. Ilpu
nocrymieHnn 1-ro TU Xs 3anuceiBaercst B T1. [lo Bropomy TU X3 mepenuceiBaercs B T2, a B T
3aIUCBIBAECTCS X2 U T.J.
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X=X, X,Xq " 2 J)G
— |0 D|T2Q D|TsQ

C Q C Q C Q
mo B B

Takum 0Opa3oM, mocie TPEX TAKTUPYIOIIUX UMITYJIHCOB BCE YMCIIO OKAXKETCS 3alIMCaHHBIM B
PETUCTP U MOXKET OBITh CYMTAHO B MapauIeIbHOM Koje ¢ Beix00B Q1,Q2,Q3 (Y=X) wmu !Qq, 1Q2,
1Q3 (Y=!X). IIporiecc cUnTHIBAHUS OPraHU3yETCS TOYHO TAKXKe, KaK M B CXeMe pHc. |

Y=y1y2y3
P2
a1 & 1 T e T T 1& 1 T
0 | oo P ki
&| & &|
™ 3, FC Q(|> 3, FC Q? 3, FC Q
Xl ) 3

Ha pucynke nzo0paxeHa cxema CIBUTAIONIET0 PETUCTPA, BBHIMTOIHAIONIETO MPeoOpa3oBaHus
MapajuIeIbHOTO KOJia B TIOCJENOBATeNbHBIN. BxomHoe cimoBo X=X;XoX3 npu P1=[TUJ=1 u P,=0
3amuchiBaeTcst B 111213 TouHo Takxke kak u B cxeme puc. 1.1. 3arem mpu P,=[TU]=1 u P;=0
MPOUCXOAUT Tiepe3anuch uHpopmammu u3 11 B Ty, u3 Ty B T3 u T.1. U3 mmanmero paspsna B
CTapIINI MO KaXJA0My TaKTUPYIOIIEMY UMITYJIbCy. TakuM 00pa3oM, Ha BXOJ€ MOCIEIHEro pazpsaa
Q3 OyayT TOCIEIOBATEIBHO TMOSBISITECS X3,X2,X1, T.€. BXOJIHOE CJIOBO X, TPEJICTaBICHHOE B
napajuienbHOM Koie Oyaer mpeoOpa3oBaHO B  BBIXOAHOE CJIOBO Y, TMpEACTaBICHHOE
ITOCE0BATEILHBIM KOJOM.

B perucrtpax Ha cxemax KOIMYECTBO TPHUITEPOB B PETUCTPE 3aBUCAT OT Pa3psAHOCTH
npeoOpazyeMoro MamuHHOro cioBa. [Iporecc 3amucu, CUMTHIBAHUS U MPEeoOpa3oBaHUsT OCTAETCS
TaKUM K€, KaK OBLJI0 OIMCAHO BEIIIIE.

Hcnoab3yembie 3j1eMeHThI TPOrPaMMBbI

T

oY
I

1) Voltage Source. C momoIipi 3TOro UCTOYHHUKA Ha BXOJ] TPUTTEPOB U JIOTHYECKHUX SJICMEHTOB
MI0/1aeTCs JIOTUYecKasl eANHUIIA.

-
3.

—d_
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2) IMepexmrouatens (Basic->Switch). ITepekiroueHne MpOM3BOAUTCS HaXKaTHEM Ha KIIABHIITY,
YKa3aHHYIO B CKOOKaxX HaJ THM 3JICMEHTOM.

1 %

3) Jloruyeckuii anement "HU" (Logic gates->2-Input AND gate).

=

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

10
=1 P

5) Tpurrep tumna D (Digital->D Flip-Flop)
o

6) Ceerounaukarop (Indicators->red Prob). ITpu mogade Ha 3TOT 3JEMEHT JIOTUUECKOMN €IMHHUIIBI
CBETOJINO]I 3ar0PaeTCst KPACHBIM LIBETOM.

+

]

7) UctouHuk mpsiMOyronbHbIX curHanos (Sources->Clock). Bemmonusier GpyHkmuo
CHHXPOHH3ATOpa, KOTOPBIA 00ECTIeYNBAET OJJHOBPEMEHHOCTH ITO1aYH CUTHAIOB Ha BXOIBI
TPUITEPOB.

IHopsaok BbINOJHEHUS PA0OTHI:
CocTaBUTh CXEMY TpeXpa3psIHOTO perucTpa AJis 3aHECEHHUs CJI0Ba MapajieIbHbIM KOJOM U
BO3MOYXHOCTBIO BBIBOJIA B TIPSIMOM M OOpaTHOM KOJIaX U KOHTPOJIEM O MHIUKATOPaM.

HOpSII[OK MMOCTPOCHUS CXEMBI pErucTpa.

1. C60p1<a MEPCKIIOYAOIINX CXEM JIAA YIIPABJIICHUA CUUTBIBAHUCM B IIPSIMOM H O6paTHOM
Kogax:

=l T

Jlist peanm3anuy TaHHOW CXeMBbI HEOOXOUMO TPY TAaKUX COCTHMHCHHUS.

2. K Bxogy C1 kaxkpmoro m3 Tp€x D-TpHUrTepoB MOAKIIOYAM HCTOYHHUK MPSIMOYTOIBHBIX
uMIyascoB ¢ yactoroi 10 I'm, 3a3eMinB ero Ha BbIX0/1€ MUHYCOBOT'O CUTHAJIa:
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’7.5 N =3 T‘:’ N =3 r:- M b
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1

3. Tpu NATUBOJIBTOBBIX UCTOYHUKA HANIPSKEHUS MOJCOCIUHSIOTCS Yepe3 NepeKIrodaTesid K
Bxoaam D1 TpurrepoB Kaxaoro paspsijaa.

Jlis HacTpOWKH YIpaBIICHUEM MEPEeKITIoYaTe sl HEOOXOAMMO HAa3HAYUTh KIABUILY IS
MEePEKITIOUCHUS TAaHHOTO TepekioyaTests. s 3Toro Hy)KHO JBOMHBIM IIETYKOM MBI KIUKHYTh
Ha M300paXKCHUH TIepeKIItoYaTess 1 MeHIo HacTpoiiku B popme KEY ykaszars 3Ty kinaBumry.

4. 'HBepCHBIN BBIXOJ TPUITEPa MOIKIIOYUTH K BXOAY HUKHETO JIOTH4YecKoro snementa "N".
[Iponenate 3Ty nponeaypy ¢ KaKJIbIM TPUTTEPOM U COOTBETCTBYIOIIUM COCIUHEHHEM.

5. IIATUBONBTOBBI HUCTOYHHK HANPSDKEHUS MOAKIIOUHATH K BXOAY IEpeKIrovaTes,
BEIOMpAIONIET0 TPSIMOE WM WHBEPCHOE CUMTHIBAaHUE. BepXHWUW BBIBOJ IEPEKIIOYATEIS
MOAKJIIOYUTh K BEpXHEMY BXOJly BEPXHETr0 JIOTUUECKOro 3aemMeHTa "M" Kax 10l CXeMBbl.

6. HtoroBas cxema pErucTpa, rotoBas K TPOBEACHHIO IMPOBEPKH pPAOOTHI BBITJISIUAT
CJIeyIOIUM 00pa3oMm:

10 10
] n £

wl By [ B

ITopsinok npoBeneHust uccjie0BaHUs PadoThl perucTpa NapajiiejbHOro 3aHeceHus!

[Ipu ucxomnom mosnoxxkenun kiaouya K (BepxHee MOIOKEHNE) WHIUKAIMS TTOAKITIOYAeTCs K
MPSMBIM BBIXOJIaM PETUCTPA.

[Tonoxxenne HWKHHUX mepexmoyarened 1,2,3 ompeaensieT KOJ, MOJaBa€Mbld Ha BXOJ
perucrpa.

Bxomouenne 1 u 3 BeIkimrouareneil (Hakatue KiaBuil 1 U 3) COOTBETCTBYET 3aHOCHMOMY
koxy 101.

B pe3ynbTare 3aroparoTcs COOTBETCTBYIOIINE CBETOMHIUKATOPBI.
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[Ipu usmenenuu nonoxenus nepexiarodarens K Ha nHaukaropax oroopaxxaeTcs HHBEPCHBIN
KO,
CocTaBuTh BpEMEHHYIO TUarpaMMy paboThl perucTpa napauieIbHOrO 3aHECEHUSI.

2. CocTaBUTH CXeMY CABHTAIOIIEro perucrpa

B ocHOBE CXE€MEBI CABHUTAIOIIETO perucTpa UCIoJb3yCTCA Ta K€ DJICMCHTHAA Oa3a.

1D 1D 1D 1D (f

o B L1 B o B 5 o -8

Din

W3meHss 4acToTy reHeparopa CHHXpOUMIynbcoB B nipesenax 0.1 no 1 ', ¢ momorsio
nepekovarens S (KraBuma S) MOXKHO 3aHOCHUTD MTOCTIETOBATEIBHBIN KOJI.

MopaenupoBanue padorbl cueTunka /[skoHcoHa
21.]'[5{ MOJIYYCHHA CXEMbI CUCTUYHKA JI)KOHCOHa HeO6XO}II/IMO COCONHUTH HHBepCHI)IfI BbIXO0Q

CTapllero paspsija perucTpa ¢ BXOJOM MIaimero. M3MeHssi 4acToTy CHMHXPOUMITYJIbCOB, MOXKHO
NOOUTCS pa3HOM CKOPOCTH U3MEHEHHUS COCTOSTHUM.
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Cobpatrh cxemMy PpPEBEpPCHBHOTO CIBHUTAIOIIETO PETHCTPA.

33}13]—[1/[6 JUIS1 CAMOCTOATEIbHOM paﬁoTbI

OpranuzoBaTh yIpaBiICHUE

HaIlpaBJICHUEM CJBHI'a C IIOMOIIBIO IICPCKIOYATCIIA H 00ecrneYnTh WHAWKAIIWIO BBIIIOJIHCHUA

ornepauui ciBura.

KOHTpO.]'IbeIe BOIIPOCHI

1. Haznauenue PA3JIMYHBIX TUIIOB PETUCTPOB B BBIYUCIUTCIIBHBIX yCTpOﬁCTBaX.
2. Kakwne Tamsl TPUITCPOB MOT'YT OBITH MCIT0Jb30BaHbI A ITIOCTPOCHU S pel"I/ICTpOB‘.7

3. HasnaueHue cuHXpOCUrHaIa B paboTe PEerUCTpPOB.

4, Kakue JOITOJIHUTCIIBHBIC YCTI)OI‘/'ICTBa H606XO,I(I/IMBI AJI TIOCTPOCHUA YHUBCPCAJIBHOI'O

perucrpa.

5. IlocnenoBaTenbHOCTh ﬂeﬁCTBHﬁ, BBIITOJIHACMBIX Ha PETUCTpPAX € LEJIIbIO HpeO6paSOBaHI/I$I

nmapajjiCJIbHOI'O KOJia B MOCJIC0BATEIILHBIN KO 1 O6paTHO.

CbopMa NpeacTaBJCHUs pe3yjabTara:

1. CXCMBI, MOACIINPYHOIIUC pa60Ty PErucTpoB 11O BCEM ITYHKTAM 3aJlaHUA.

2. BpemeHHbIe UarpamMmel, MOSICHAIONINE pa0OTy PETUCTPOB.

Kputepuu onenkmn:
OneHka «OTJINYHO» CTaBUTCS, €CJIM 3a/laHUE BBIIIOJIHEHO BEPHO.

OneHka «xXopoI10» CTaBUTCS, €CIIU X0/ BHIIIOJHEHUS 3aJaHNsI BEpHBINA, HO Obla TOMyIIeHa

OJJHa UJIN ABC OI_HI/I6KI/I, MMPUBCAMINC K HCIIPABUIIBHOMY PE3YJIbTATY.

OIIGHKa «YAOBJICTBOPUTCIIBHO» CTABUTCA, €CJIX MPUBCACHO HCIIOJIHOC BBIITOJHCHUC 3aJIaHUA.
OI_ICHKa «HCYHOBJICTBOPUTCIIbHO» CTABUTCS, €CJIU 3aJaHUEC HE BBIITIOJIHCHO.
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Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBbI U Y3JIbI

JlaGopaTopHoe 3aHsiTue Ne 4
MopenupoBanue paboThl CUETIYMKOB

Henab: O3HaKoMIIEHUE C BO3MOXHOCTSMU MOJIEIUPOBAHUS paOOThI CXEM CUETUHKOB.

Beinosinus patdory, Bel Oyaere:

ymemb:

- CTPOUTHb CXEMbI CUCTYHNKOB,

- CIOJIb30BaTh COBPEMEHHOE NIPOrpaMMHOE 00ecledeHre IpU PEeLIeHNH IpOoPecCuOHAIbHbBIX
3a1ad4.

MarepunanbHoe obecrnieyeHue:
Meroauueckre yka3aHus ISl BBIIOJHEHHUS JTaOOPAaTOPHBIX paboT, KOMIBIOTEP, TPOTPAMMHOE
obecnieuenue: Multisim Education.

3ananmue:
CocTaBUTh CXEMY aCHHXPOHHOTO CYMMHUPYIOIIETO CYéTYMKa Ha D-Tpurrepax.

Kparkue TeopeTnyeckue cBeleHUsN:
OcHoBHBIE IOHATHHA

CuéT4HK - 3TO JIEKTPOHHOE YCTPOMCTBO /IS MOJCUETa KOJIMYECTBA UMITYJIbCOB. [lo mepe
IIOCTYIUIEHUS BXOIHBIX CHUTHAJIOB CUETYMK II0CJIEJOBATEIbHO H3MEHSAET CBOM COCTOSHUSA B
OIpeAeNEHHOM JUIsl JAaHHOTO TUIA CUETYHKA MOPSIIIKE.

Yucao UCHONb3yeMBbIX COCTOSHUM CuU€TUMKa Ha3bIBAIOT MoOyieM Hepecuéma WU
ocHosanuem CYETa.

[lo Tunmy BBIMONHAEMBIX ONEpAlUi CUYETUYMKM NOAPA3ACIAIOTCA HAa CyMMupyioujue,
sbluumarowue N peeepCcusHble.

Cuérunku, ans pabOThl KOTOPHIX JIOCTaTOYHO OJHOTO CYETHOI'O CHUTHAja, HAa3bIBAIOT
acunxpouuvimy c4éTynkaMu. CU€T4MKH, KOTOpbIE AJI MEPEKII0YEHUs B CIIEAYIOIIEe COCTOSHUE
UCIOJB3YIOT IIOMMMO CYETHOTO CHUrHaja €mé M CUTHAl CUHXPOHU3ALUH, Ha3bIBaKOTCS
CUHXPOHHbIMU CIETUNKAMH.

B GonbiinHCTBE CXeM CYETYMKOB MpeAycMaTpuBaeTcst o0mias mmHa copoca (OOHYICHUs)
CYECTYMKA.

B HekoTOphIX cxemax CU€TUYMKOB MOXKET OBITh MPEJyCMOTPEHa BO3MOXHOCTH 3arpy3Ku
3HAYEHMsI Havaja c4€Ta, OTIIMYHOTO OT HYJIEBOTO.

B ocHoBe cxeM CYETYMKOB B OOJIBLIIMHCTBE CIIy4yaeB HAXOAAT MPUMEHEHHE CUETHBIE
TPUTTEPHI.

Hcnoub3yemble 3j1eMEHThI IPOIPaAMMBbI

T

oY
I

1) Voltage Source. C momoIiisko 3T0ro HICTOYHUKA Ha BXOJT
TPUITEPOB U JIOTUYECKHUX DIICMEHTOB MOAACTCS JIOTUYECKasl CIHHUIIA.
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2) Iepexmouarens (Basic->Switch). [lepexiroueHre NpPOM3BOAMTCS HaXKATHEM Ha KJIABHUIILY,
yKa3aHHYIO B CKOOKaxX HaJl TUM 3JIEMEHTOM.

o
)

1 %

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

— &l

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

.

1 b

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

6) Ceerounaukatop (Indicators->red Prob). [Tpu momade Ha 3TOT 3JIEMEHT JIOTHYECKON CIUHUIIBI
CBETOIMOJI 3ar0PAETCsl KPACHBIM I[BETOM.

+

]

7) HWcrounmk  mpsmoyrosibHbIX — curHanoB  (Sources->Clock).  Bemmomusier  QyHKIuIO
CHUHXPOHM3aTOpa, KOTOpbIH obOecredynBaeT OJHOBPEMEHHOCTh IOJaud CHUTHAJIOB Ha BXOJBI
TPUITEPOB.

LIAT
b= o]

8) YHuusepcanbHblil J-K Tpurrep.

AlATA
bo=e ¥ e

9) YuuBepcanbublii J-K Tpurrep ¢ ycTaHOBOYHBIMHU BXO/IaMHU.

BLO/OPY

= -l —

10) CemucerMeHTHBIN IU(PPOBON UHIAMKATOP.
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Iopsinok BbINOJIHEHUS PA0OTHI:
CocTaBUTh cXeMy aCHHXPOHHOI'O CyMMUpYIOIIEro cuéruynka Ha D-tpurrepax.

I 9

D —— Lo K D D

—= 1 ? t=[1 t= 1

f3

[14THBONBTOBBIN UCTOYHUK HANIPSDKEHUS MOJACOSAMHSIETCS Yepe3 mepekiitouatens K Bxoay D1
TpUrTEepa MiIaaIero (JIEBOro) pa3psija CueTINKA.

Jlis HacTpOWKH YIpaBJICHHEM IMepeKiIrovarenss HeoOXOIUMO Ha3HAYUTh KIIABHINY JUIS
MEPEKIIOYEHHS JAaHHOTO MepeKiItoyarens. s 3Toro Hy>KHO JIBOMHBIM IIEIYKOM MBIIIN KIUKHYTh
Ha N300pakeHUU TIepeKIrouaTens u MeHio HacTpoiiku B opme KEY ykaszath Ty kinaBuily.

WuBepcHBIN BBIXO TPUTTEPA MOAKIIOYNATE K D-BX0My TpUrTepa, 4TOOBI 00SCIIeYUTh padoTy B
CYETHOM pexuMe. Takoe CoeIMHEHNE IPOBECTH HA BCEX TPUITEPAX BCEX Pa3psiOB.

K mpsiMbiM BBIXOZaM pa3psA0B MOAKIIOUNATE CEMHUCETMEHTHBIN MHAUKATOP € ACMIU(PATOPOM.

HTorosas cxeMa cCUETYNKA MOKET OBITH TAKOM:

KoHnTposabHbIe BONPoCHI

1. HazHaueHune cy€TUNKOB B BHIYUCIUTENBHBIX YCTPOUCTBAX.

2. [Ipu3Haku kiaccupuKaluy C4ETINKOB.

3. Koaddunment nepecuéra cuéTymka.

4. Yem onpenensercs MakCUMaJlbHas 4aCcTOTa MOCTYIIEHUS BXOJIHBIX CUTHAJIOB HA CUETUUK?

dopma npeacrabJieHus pe3yJbTara:
1. CxeMmbl, MOJIEUPYIOIIHE PA0OTY CYETYMKOB MO BCEM ITYHKTaM 33JJaHMUS.
2. BpemeHHbIe AuarpaMmBbl, MOSICHSIOINE paObOTy CUETUHKOB.
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Kpurepun oneHku:

O1eHKa «OTJIMYHO» CTABUTCS, €CJIM 3aJaHUE BHITIOJHEHO BEPHO.

OrneHKa «XO0poI1I0» CTAaBUTCS, €CIIM X0/ BHIIIOJHEHUS 3aJaHHsI BEPHBIA, HO ObLiIa TOMyIIeHa
0JIHA WJIX JIB€ OLIMOKH, IPUBEAILINE K HENPABUILHOMY pE3yJbTary.

OneHka «yI0BIECTBOPUTENBHOY» CTABUTCS, €CIIM IPUBEICHO HETIOJIHOE BBIOJIHEHUE 3aJaHUSI.

O1eHKa «HEYAOBIETBOPUTEILHO» CTABUTCS, €CIIU 3a/IaHHE HE BBIMOJIHEHO.
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Tema 2.4 TexHO10TMH MOBbILIEHUS NPOU3BOAUTEIbHOCTH MPOLECCOPOB

JlaGopaTopHoe 3aHsiTue Ne 5
Cucrembl KoMaH] niporieccopa. Mojens yueoHoit O9BM.

Heab: 3HakOMCTBO ¢ mHTEpdeiicoMm moaenu IBM, MeTogamu BBOAA U OTIIAJKU MPOTPAMMBI,
JEHCTBUSIMH OCHOBHBIX KJIACCOB KOMaHJI M CIIOCOOOB aJipecaliuu.

Boinosinus padory, Bel Oyaere:

ymemb:

- BBIMIOJIHATH KOMaH/bl B MAIIMHHBIX KOAAX;

- paboTaTh B KOMaH/IE;

- HCIIOJIb30BaTh COBPEMEHHOE IPOrpaMMHOE 0OecTieueHe MpU pelieHuH NpodeCcCHOHATbHBIX
3azad.

MarepuajibHoe o0ecneyeHune:
Meroanueckue yKa3aHus JUIs BBIIOJIHEHUS Ja00paTOPHBIX paboT, KOMITBIOTED, IPOrPAMMHOE
obecneuenue; Multisim Education.

Kparkue Teopernyeckue cBeJleHHs:
BBenenne
Jlyis BeIOTHEHHSI 1a00paTOPHBIX paboT OyAeT UCIOJIb30BaHa MpOorpamMMHas Mojaeias DBM,
KoTopasi Obuia paszpaborana JXwmakuueiM A.Il. DTa Momens MO3BOJISIET pealiv30BaTh TOCTYH K
pas3nuyHBIM 351eMeHTaM DBM.

o
e Esereay BatiiBIR
T N s A H i z 7 A y;
Ppousces . w2 MD = > Ak d4
Pl p RER
o oR
LAY
: Acc |i POH Kaw- KoHtponnep fucnneit Enok
| t [0:9] NamATe KNEBNATYDEI Taiimepos
[ DR | 03y
DR
— RAR [0:999]
0 A AT A
{RA] RB KonTponnep
NPEpbLIBAHR
HNT VAR
~4 {E E
< (i3 agpeca
-

[I0OKa3aHa Ha PUCYHKeE 1.

Puc.1 Obmas ctpykTypa yuebHoit OBM.

Mogens DBM BkirouaeT mporeccop, onepatuBHyro mnamath (O3Y) u cBepxonepaTHBHYIO
namsaTh (peructpel obmero HazHaueHus (POH) u kami-namsaTh), yCcTpoilcTBO BBOJIA U YCTPOMCTBO
BbIBOJIa. [Iporieccop B cBOIO ouepeib COCTOUT U3 YCTpoiicTBa yrpasieHus (YY), apupmMeTudeckoro
yctporictBa (AY) u cucremubix peructpoB (CR, PC, SP u np.). CrpykrypHas cxema OBM
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B sueiikax O3V xpanstcs komanasl U aaHHble. EMxocte O3V cocraBiser 1000 sueek. Ilo
curHary Wr BBITIOJHSIETCS 3alUCh COAEPX)UMOTO peructpa aaHHbIX (MDR) B sueiiky mamsitu ¢
ajpecoM, yka3zaHHbIM B peructpe aapeca (MAR). I[To curnanmy Rd mpowcxoauT cuuThIBaHHE -
COJICPIKUMOE STYEHKHU TaMATH C aapecoM, cojepxamumcs B MAR, nepenaercs 8 MDR.

CaepxoliepaTuBHasl MaMATh C MPSAMOM aapecanied COAEPKUT JECSATh PETUCTPOB OOLIETO
HazHaueHuss RO-R9. Jloctym k HuM ocymectBisiercss (aHajmoruyHo poctyny k O3Y) depes
peructpsl RAR u RDR.

AY OCyHIIECTBIISIET BBINOJIHEHHE OJHON W3 apu(pMETHUYECKUX OIeparuii, ompeaeasieMoi
kogoM omepanuu (COP), Han comepxumbiM akkymyisatopa (Acc) u peructpa omnepanaa (DR).
PesynbraT onepanum Bcerga nomemaercs B Acc. Ilpu 3aBepiieHud BBINOJHEHUs onepauuu AY
BBIpa0aThIBACT CHTHAIBI MPU3HAKOB pe3yibTara: Z (paBeH 1, eciu pe3ynbTar paBeH HYIO); S
(paBen 1, ecnmu pesynpTaT otpuuareneH); OV (paBeH 1, eciu MpU BBINOJIHEHUU ONEPALUU
IIPOM30LUIO NIEPENIOJIHEHUE Pa3psiiHON ceTKu). B ciydasx, Koraa 3Tu yclIOBUSL HE BBIIOJHSIOTCS,
COOTBETCTBYIOIIME CUTHAJIBI UMEIOT HYJIEBOE 3HAYCHUE.

B mogenu DOBM mpenycMOTpeHbl BHELIHME YCTPOMCTBA ABYX THUIOB. Bo-mepBbIX, 3TO
peructpsl IR 1 OR, KOoTOpbIE MOTYT OOMEHHMBATHCSI C AKKYMYJIATOPOM C MOMOIIBI0 0e3aIpecHbIX
komans in (Acc := IR) u out (OR := Acc). Bo-BTopbIX, 310 HabOp MOjeiel BHEIIHUX YCTPOWCTB,
KOTOpbIE€ MOTYT MOJKIIIOUAThCS K CHCTEME U B3aUMOJICHCTBOBATH C HEMl B COOTBETCTBUH C
3aJI0’)KEHHBIMHM B MOJENSIX anropurMmaMu. Kaxkjnoe BHeLIHee yCTPONCTBO MUMEET psijl IPOrpaMMHO-
JOCTYIHBIX PETUCTPOB, MOKET UMETh COOCTBEHHBII 0003peBaTeb (OKHO BUIUMBIX AJIEMEHTOB).

VYV ocymectBasier BbiOOpKY kKoMaHn u3 O3Y B MmOCiaenoBaTeNbHOCTH, OIPEACIISIeMOM
€CTECTBEHHBIM MOPSAIKOM BBIMOJHEHUS KOMaH[ (T. €. B MOPAIKE BO3pACTaHUS apecoB KOMaHI B
O3Y) unum KoMaHJaMH Iepeladyd yrpaBieHus; BbIOOpky u3 O3Y  omepaHnoB, 3a7aBaeMblX
aJpecaMl  KOMAaH[bl, WHULUUPOBAHHWE BBIMOJIHEHUS OMNEPAlMU, MPEANHCAHHON KOMAaHJOM;
OCTaHOB WJIM NEPEXO/]] K BHIMOIHEHHIO CIEAYIOLIEH KOMaH Ibl.

B kauecTBe cBepXOnepaTuBHOM MaMATH B MOJEINb BKIIOYEHBI PETHCTPhI OOIIETO HA3HAYCHUS
(POH), 1 MoxeT moAKITI0YaTHCS MOIEIb K3MI-aMsITH. B coctaB YY DBM BXxoasT:

1. PC-cuetunk azipeca KOMaH/bl, COAEPKAIIUN a/ipec TEKYyLIeH KOMaH Ibl;

2. CR-peructp KOMaH]IbI, COIEPIKANTUN KO KOMaH/IBI;

3. RB-peructp 6a30Boro ajapeca, coaepsxaiiuii 6a3oBblii aapec;

4. SP-ykazarens cTeka, Coep Kalui aipec BEpXYIIKU CTCKa,;

5. RA-peructp azapeca, cofepkalifii HCIIOTHUTENBHBINA aJpec MPpU KOCBEHHOM ajjpecanuu.

Peructper Acc, DR, IR, OR, CR u Bce sueitku O3Y u POH umeroT mamuHy 6 JeCATUYHBIX
paspsnos, peructpsl PC, SP, RA u RB - 3 paspsna.,

HNannsle B OBM mnpexncraBnsdiorcss B gopmare, MOKa3aHHOM Ha pPUCYHKE 2. DTO Lenble
JECSITUUHBIE YMCIla, U3MEHsIoImMecs B auanasone "-99 999..+99 999" copepxamne 3HaK u 5
JECSITUYHBIX LUPD.

o 1 2 3 4 5

e T )
3HaKk  [lecATWuHble g pbl

Puc. 2

Crapmnii pa3psj ciaoBa JaHHBIX HCIHOJB3YETCS Ul KOAUPOBAaHUS 3HaKa: Iuioc (+)
nzobpaxaercs kak 0, munyc (-) kak 1. Ecnu pe3ynbrar apudmMeTHuecKko onepanu BBIXOIUT 3a
Ipesiensl YKa3aHHOrO AMAINa3oHa, TO TOBOPST, YTO NPOM3OLUIO MEPENOJHEHUE Pa3psSAHON CETKHU.
AJIY B sTom cnyudae BeIpabarbiBaeT curHan mnepenosHenuss OV = 1. PesynpraTom omepanun
JIEJIEHUs BJISIETCS 11eJ1asi 4acTh 4acTHOro. JlesieHne Ha HOJIb BBI3BIBAET MEPENOIHEHUE.
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CucreMa KOMaH/

— COBOKYITHOCTh BCEX KOMaH], KOTOpbIe CIOCOOHA BBIMOJHUTH MaHHas DOBM. Cucrema
KOMaHJI XapaKTepu3yeTcs Tpemsl acmeKkTamu: (opmaraMu, crocodamu aapecamud U CHCTEMOM
onepauuu.

Tabmuma 1. Cucrema KoOMaHI.

Nori/r1 [ Muemokon Haszsanue

NOP [lycras onepanus

IN Beon

ouT BrBog

RET Bo3sspar u3 noanporpaMMsl
HLT Cron

JMP besycnoBHbIi Iepexont

JZ ITepexon, ecu 0.

JNZ [lepexon, eciu He 0

JS [Tepexox, eciii OTPUTIATEIHLHO
JNS [Tepexon, eciu MOJIOKUTEITHLHO
JO [Tepexon, eciu nepenoTHeHUE
JNO [lepexon, eciu HET IEPETIOTHEHUS
CALL Bri3oB n/n

RD UreHue (B akKyMyJISTOp)

WR 3anuck (U3 aKKyMyJIsTOpa)
ADD Cnoxenue

SUB Brruurtanue

MUL YMHOXkeHue

DIV Henenue

ADI CiioxeHue ¢ JaHHBIMUA

SBI Beruutanue ¢ 1aHHBIMU
MULI VMHOXKEHUE ¢ JTaHHBIMHU

DIVI Jlemenue ¢ maHHBIMU

MOV [lepecbuika R1+— R2

1. ®@opmamur komano.

Komanpga omnpenenser omnepanuioo, KoTopyiro BeinosiHseT OBM Han nanaeimu. Komanga
COJICP>KUT B SIBHOW WIIM HeIBHOW (popme MHGPOpPMAIUIO O TOM, TAe OyIeT MOMEIIEH pe3yiabTaT
orepaiuu, a Takxke 00 aapece cienyromei komaHabl. Ko KOMaHIbI COCTOMT M3 HECKOJIBKHUX
4acTel, KOTOPBIE HAa3bIBAKOTCS MOJISMH.

JlliHa KOMaH[bl, KOJMYECTBO, pa3Mep, IOJIOKEHHEe, Ha3HayeHHe M CHoco0 KOJIHWPOBKHU €€
noJiei Ha3bIBaeTcst popmMaToM KOMaH/IbI.

B oOmewm ciydae ¢opMar KOMaHIbI COJEPKUT OMNEPAllMOHHYI0O U aJpEeCHYI YacTH.
OneparmoHHasi 4acTb COJEPKUT KOJ OmNepaluu (Hampumep, CIOKEHHUE, YMHOXKEHHE, Iepenada
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JaHHBIX). AZJpecHas 4acTb COCTOMT U3 HECKOJBKUX IMOJIEH M CONEpX HUT MHpopManuio 0d aapecax
OIIEPaHJIOB, PE3yJIbTaTe ONepallu U aJpece CIeayloled KoMaHAbl. AJpecHas 4acTb, B CBOIO
oyepesib, MOKET COCTOSATh M3 JIBYX MOJIeH (TUMa agpecaly W agpeca omepanja). Takoil ¢opmar
KOMaH/Ibl IIPEJCTaBIIEH Ha puC. 3.

Kopl onepausm Tun aapecam AApeca OnEpaHg0B
(i paspatgoR) | {k paspsanon) {1t paspson)
L ¥ AL - A
COnepannnHHaR Anpecnas sacts

UHOTE
Puc. 3. ®opmar komaHIbI.

Ilone «runm agpecanuu» OIpeneNseT Clocod aapecaluu omnepaHaa. buTel noneil «rum
azpecallii» U «aJpeca ONEpaH]0B» B COBOKYIHOCTH OIPEAEISAIOT SUEHKU MaMSITH, B KOTOPBIX
XPaHATCS ONEepaH/bl.

B coBpemennsix OBM BwigensiorT cienyoomue (GopMaThl KOMaHA: TpPEXaIpecHbIH,
JBYXaJpECHBIN, OJHOAIPECHBIH U Oe3aapecHblid. DTU (opMaThl NOKa3aHbl Ha pHUC. 4, B KOTOPOM
MIPUHSATHI CIIEAYIOLE 0003HAYECHHUS:

KOII — xon oneparuu, Aji— aapec onepana/pe3yabrara.

KOr Ad Az Az Z
KOl Ad Az 6

KOr A 5

KO |

Puc. 4. ®opmatsl komana DBM:
a — TpexaJpecHblil; 0 — ABYXaapecHbI; B — OJHOAAPECHBIH; I — Oe3a{pecHbIN

Jis peanuzanmu  ogHOAApecHbIX ¢dopMatoB (puc. 4, B) B MpolleccOpe MPEeayCMOTPEH
CHELUAIBHBIN PETUCTP — akKyMysATop. IlepBbIil onepaHa M pe3ysnbTar BCeraa pasMElaroTcs B
aKKyMYJIATOpPE, @ BTOPOH ONEpaH/ aipecyeTcs Mojaem A.

B swmynstope OOJBIIMHCTBO KOMaHJ — OJIHOAJApEcHble W Oe3aapecHble, JJIUHOW B OJHO
MallMHHOE cJoBO (6 paspsaoB). HckitoueHWeM  SIBIAIOTCA  JIBYXCJIOBHBIE KOMAH/ABI €
HEMOCPENICTBEHHOM aapecanuend u koManaa MOV, apnstomascs aAByxaapecHo. @opmaTbl KOMaH]
yuebHoit DBM mnoka3zaHsl Ha puc. 5.

B ¢opmarax xomaH BbIIE€TIEHBI TPU OJIA:

1) paspsizbl [0:1] onpenenstor kox onepaunn COP u ABIAIOTCA CTapLINMUY;

2) pa3psa 2 MOXKET OIpenessaTh THI aapecanu (B ciydae opmara 5a oH orpenessieT HoOMep
perucrpa);
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3) paspsizabl [3:5] MOTYyT onpeaensaTh NPsIMON WM KOCBEHHBIN aJpec NaMsATH, HOMEp perucrpa
(B xomanae MOV HoMmepa JBYX pPErucTpoB), aapec Mepexojia WM KOPOTKHN HEMOCPEICTBEHHBIN
OIIEpaH.

B 1ByXCIIOBHBIX KOMaH/1aX HEMOCPEICTBEHHBIN ONepaH/] 3aHUMaeT pa3psiabl [6:11]

Fomep Pasg
BopvaTa I T 4 5
|
i COP | X X
[
[ [ |
2 COP |[TA ADR
l l |
3 cop | TA X
1
|
3a C{?F' TA R1
G 4 2 3 A& 5 & ¥ & &6 10 11
| I | | |
4 COP | X | X | X |X I
| l | | | |
5 | | |
COP | X ADC
) | |
84 | cop [R| ADC
| | |

Puc. 5. ®opmatsl komana yaeoHoit DBM. COP — kox onepannu; ADR — anpec onepanna B
MaMSITH;

ADC — anpec nepexona; | — HemocpencTBeHHsli omepang; R, R1, R2 — Homep peructpa;
TA — tun anpecanuu; X — pa3psija He UCTIOTB3YeTCs.

Cnocoowvl adpecayuu

Crioco® azapecanuu ompezenser, KakuM oOpa3oM cleAyeT HCHOJIb30BaTh HH(OpPMAIHUIO,
Pa3MeIIEHHYIO B II0JI€ a/Ipeca KOMaH bl

B OBM pa3nmuyaloT 0OATh OCHOBHBIX CIIOCOOOB  ajpecaluu: MpsiMas, KOCBEHHas,
HETIOCPE/ICTBEHHAs, OTHOCUTENbHAsA M Oe3aapecHas. Kax/plii U3 IepedrcIeHHBIX CIIOCOO0B NMEET
CBOU pa3HOBUAHOCTU. B Mozenu yueGHOi DBM peann3oBaHbl ceMb CIIOCOOOB ajpecanu, KOTOpble
MIPUBE/ICHBI B Ta0II. 2.
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Kon TA Tun agpecaruu HcnomHUTeIBHBIR ajpec
0 IIpssmast (perucTpoBas) ADR (R)

| HenocpecTBeHHasn -

2 KocpenHas O3V(ADR)[3:5]

3 OTHOCHTENLHAsA ADR +RB

4 KocBeHHO-perucTpoBas POH(R)[3:5]

5 HMugexcHad ¢ noctuEKpemeHToM| POH(R)[3:5], R:=R + 1
6 HNugexcHas ¢ nmpenackpeMenToM [R:=R-1, POH(R)[3:5]

IIpsimas aapecanus — UCIIOJIHUTENBHBIA aJpec pa3MeEIAeTCs B apECHOM I10J1€ KoMaHabl. B
3TOM CHOCO0E€ HEMOCPEACTBEHHO MCIOJB3YETCsl CYETYMK KOMaHJ M akkymyssarop. Ilpu mpsimoit
azpecaly COAEPKMMOE CUETYMKA KOMaH] IIEPENaeTCsl Ha MIMHY aIpeca U U3 aIpecyeMOU SYEUKU
BbIOMpaeTCs ouepeiHask KOMaH/a, MOCTyIaroIas B yCTPOMCTBO yIpaBJICHUS.

HenocpencrBennasi agpecanus- JaHHBIC BKIIIOYSHBI B KOMaHIYy M COOCTBEHHO OOpaIIeHHUs K
HaMsATH IpU 3TOM crioco0e 3arpy3ku perucTpoB He Tpebyercs. Komanga BMecTo yka3aHus ajapeca
OllepaHAa COACPKHUT OTOT ONEPaHJ HENOCpeACTBeHHO. HenocpencTBeHHas — axpecanus
UCIOJIB3YETCSl IPU ONEpalusX C KOHCTAHTaMHU, HCIIOJIHEHUWE KOMaHJ C HENOCPEACTBEHHON
azipecanueit OTIn4aeTcst ObICTPOTOH.

KocBennas aapecanmsi— agpecHOE I10JIe KOMaH/bl YKa3bIBaeT HE aJpec ONEpaHjia, a JMILIb
aapec ss4erKH, B KOTOPOM XPaHUTCS KOCBEHHBIN aJpec, 110 KOTOPOMY MOHO MOJyYNUTh OIIEPaH/.

KocBenHo-perucrpoBasi- B 5TOM Cily4ac KOMaHZa IPEIIUCHIBAET BBINOJIHUTH OIEpALUIO
HaJl OIIEPAaHJIOM, aJIpeC KOTOPOI'0 COAEPKUTCS B PETUCTpax OOIIEro Ha3HAYEHMSL.

Tabnuna 3. Tumnel agpecanun

O6o3nauenue Kox Tun agpecanuu [Tpumep
[Mpsimast (peructpoasi) |ADD 23 (ADD R3)
# Henocpencreennas ADD #33
@ Kocsennas ADD @33
@R KocBenHo - peructposas ADD @R3

Cucmema onepayuii

Cucremoii omepauuid Ha3bIBA€TCS CIHMCOK ONEpPAlMii, HEMOCPEJACTBEHHO BBIMOIHAEMBII
TexHudeckumu cpeactBamu OBM. Cucrema onepamumiit OBM ompenensiercss o0nacTeio €€
MPUMEHEHUS, TPeOOBAaHUSAMHU K CTOMMOCTH, MPOU3BOJUTEILHOCTH U TOYHOCTH BBIYMCIIEHUH. Bce
omnepanyu, BBINOJHAEMbIE B KoMaHaax OBM, mpuHATO nenuTh Ha maTh KiaccoB. OCHOBHBIE
onepalny BCEX MATH KJIACCOB MPEACTaBIEHBI B aMysiTope DBM.

Cucrema koman yueobHoit DBM BriIro9aeT KOMaHABI CISTYIOMNX KIIACCOB:

1. apudMeTHKO-TOTHYECKHE U CIIEIHANIbHBIE: CIOKEHUE, BRIYUTaHNUE, YMHOKEHUE, JIeTICHHE,

2. IEePEChUIKM U 3arpy3KH: YTEHUE, 3aMKCh, IEPEChIIKA (U3 PETHCTPA B PETHCTP), TOMEIICHUE
B CTEK, U3BJIICUCHUE U3 CTEKA, 3arpy3Ka yKa3aTeqs cTeKa, 3arpy3ka 0a30BOTO perucTpa;

3. BBOJA/BBIBOJIA: BBOJI, BEIBOJI;

4. mepemaud ymOpaBleHUs: OE3YyCIOBHBIM M IIECTh YCIOBHBIX TMEPEXOJ0B, BBI3OB
MOAMPOTPaMMBbI, BO3BpaT M3 TMOANPOTPAMMBI, IHUKJI, MPOTPaMMHOE TMpPEPHIBAHKWE, BO3BPAT W3
MIPEPHIBAHNUS;

5. CUCTEMHBIE: ITyCTasl ONepalus, pa3peliuTh NPEPbIBAHUE, 3AIPETUThH TPEPHIBAHUE, CTOII.
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CocTosinus M peskuMbl padoThbl yueoHoi IBM

SAnpom ycrpolictBa ynpasieHus OBM gaBnsgercs ynpasistomui apromar (YA). Orto
YCTPOWCTBO MpeAHA3HAYEHO I BhIpAOATHIBAHHMS CUTHAJIOB YIPABJICHHS, KOTOPHIE MHUIIUHUPYIOT
paboty AJIY, POH, O3V u YBB, nepenauy unpopmanuu Mexay peructpamu ycrpoiucts 9BM u
JEUCTBUSA HAJl COJECPKUMBIM PErucTpoB YVY.

VYuebnas DOBM mMoxer HaxomuThes B IBYX coctostHuax OctranoB u Paborta. B cocrosiHue
Pabora monens mepexomut mo npevictBuio komana Ilyck wm Iar. Komanma Ilyck 3amyckaer
mporpaMMmy Ha BbImofHeHHe. [Iporpamma mpencraBiseT coOOW TOCIEAOBATEIBHOCTh KOMAaH]I,
3anucaHHbix B O3Y. IIporpamma BBINMOJHSAETCS B aBTOMATHYECKOM peXume 10 kKomaHasl HLT
(Crom) mnu ToUKH octaHoBa. [Iporpamma BeINONHSIETCA 110 KOMaH1aM, HauuHas ¢ gueiiku O3V, Ha
KOTOPYIO0 yKa3zbiBaeT cueTynk koMann (PC), mpudeM uM3MEHEHHE COCTOSHUNA OOBEKTOB MOJCIH
0TOOpaxaeTcs B OKHAX KOMIIOHEHTOB.

B coctossaun OctanoB Mozenb yaeOHoi OBM mepexoauT B pe3ynbTare JeHCTBUS KOMAHIbI
CTOII wiu aBTOMaTHYECKH B 3aBUCUMOCTH OT BEIOPAHHOTO PEKHMA PabOTHI.

Komanzga Ilar 3amyckaeT BBIIIOJIHEHHUE OJHOM KOMaHABI JIMOO OAHONW MHUKPOKOMAaHIbI (€ciIu
yCTaHOBJICH Pe:KMM MHUKPOKOMAH/I) TTOCJI€ YETO MOJIEIIb MEPEX0IUT B cOCTOsIHUE OCTAHOB.

B cocrossnun OcTaHOB T0JIb30BATEIb MOXKET IPOCMOTPETh WM H3MEHHUTh OCHOBHBIC
koMmoHeHTHI Mojienu: peructpsl LIIT u POH, sueitku O3V, ycrpoiicTBa BBOIa/BBIBOIA. B miporiecce
u3MeneHus cojepxkumoro O3Y u POH moxHO BBOAMTH JJaHHBIE JJIsI MPOrpaMMebl, B stueiiku O3Y —
nporpaMmy B KojJax. B JaHHOM COCTOSTHUU TOJIb30BATENIO JOCTYIHBI JJIi U3MEHEHHUS IMapaMeTphl
MOJCIIM M PEXKUMBI €€ padoThl, BBOJ W/WIM PEIAKTHPOBAHHE IPOTPAaMMBI B MHEMOKOJaX,
acceMOIMpOBaHUE MHEMOKOIOB, BBITIOJTHEHIE OCHOBHBIX ONepallnii ¢ Qaiiiamu.

HuTepdeiic mosb3oBaTesiss 1 0OCHOBHbIE KOMIIOHEHTHI Y4eOH0i# moesn IBM.

1. Okno Mooens yueonoiu IBM

® Mopgens yue 6Hoi IBM

®ann Bua BHewnwe ycTporctea Pabora O

000 =

MNyck Cron War | MBY

Havano pacoru cucremul: 07/25/08 14:23:28
KoHCTpyHpyeM CHCTEMY...

lMpoBepKa OCHOBHLIX YCTPOHCTB.

lMpoueccop.

Kourposanep O6mMeHa.

Kaw lMaMare BuiKAK YEHA.

Ccuinka Ha Koutponnep lpepuiBaHui nycra.
MpoBepka BCNOMOraTeAbHLIX YCTPOHCTE H KAACCOB.
Murepnperarop.

Ta6nanua BEKTOPOB NPEPLIBAHHA.

Puc. 6. OcHOBHOE OKHO AMYJISTOpA.

B paGouee mosie 0kHa BBIBOJATCS COOOIIEHUS O (YHKIIMOHUPOBAHUU CUCTEMBI B 1IEJIOM. JTH
coobmieHust TpynmupyroTcs B ¢aitn logfile.txt (mo ymondaHnuio), aBTOMaTUYECKH COXPAHSIIOIIEMCS
Ha JTUCKE, U MOTYT OBITh TPOAHATM3UPOBAHBI ITOCIIE 3aBEPUICHUS PA0OTHI C MOCIIBIO.
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MeHto conepxut cienyromue nyHkTsl: @aiin, Bua, Buemnne ycrpoiicrea, Padora.

[Iyakr wmeno Bua comepxut crnepyromme koMmanabl: Ilokasate Bce, CKpbITh Bce,
IIpouneccop, MukpoxkomaHaHblii ypoBeHb, Ilamars, Kim-mamsars, IIporpamma, Tekcr
nporpaMmbl. OTH KOMAaHJbl OTKPBIBAIOT OKHA COOTBETCTBYIOIIMX KOMIIOHEHTOB, ONMCAHHBIX
Janee.

[Tyt meHto Daiil coaepKUT KomaHay BbIXoA, MO3BOJSIONIYIO 3aKOHYUTH DPalbOTy C
MOJEIIBIO.

[Iyukr menio PaGora copepxkut xkomanasl: Ilyck, Crom, Ilar, Pexxum MUKpOKOMAaHH,
Kom-namsars, Hactpoiikn. Komanaa Ilyck no3Bosser 3anyCTUTh IPOrpaMMy B aBTOMAaTHYECKOM
pexume, komana Illar 3amyckaer nporpaMmy B IIaroBoM pexume, a komanaa Crom mo3Bosser
OCTAHOBUTH BBINOJIHEHHUE NIPOTrPAMMBI B MOJEIHU Ipolieccopa. DTU KOMAH]Ibl MOT'YT BBIIIOJIHATHCS
IIyTEM Ha)XaTHsl OJJTHOMMEHHBIX KJIaBUII HA MAHEJIN YIPABIICHHUS.

Komanga PeskmM MHKPOKOMAaHJ BKJIIOYACT WM BBIKIIOYAET MHUKPOKOMAHIHBIA PEXUM
paboTsl mporeccopa, a koManaa Kam-namsTe mo3BosiseT MOAKIIOYUTh WM OTKJIIOUUTH MOJIENb
KAII-TIAMSATH.

Komanna Hacrpoiikn oTkpbiBaeT auaigorooe okHo Ilapamerpsl cucTeMbl, TO3BOJISIOIINE
YCTAaHOBUTBH 3aJ€PKKy pealn3alliM KOMAHJIHOrO IMKJa (€CiIM KOMAaHJA BBIIOJHSETCS B
aBTOMATUYECKOM PEXHME), a TAK)KE yCTaHOBUTH MapameTpsl Qaiina logfile.txt.

2. Komnonenm Ilpoueccop.

Mpouyeccop @
darn Paborta

= H R

any POH

03y -
Acc [100012 RDR (000000 MDR [241012 1R [000000 OR [000000

P ¢
pr [000012 | | Ram [0 MAR [002 |{Enarouv[ﬁ e

Peructpet:
sp | 000 PC |003 »|RO| 000000 RS 000000
RA [000 R1 000000 RE 000000

R2 000000 R7 000000

CR
copl2d  1ali aprloi2 Re [000 R3 000000 RS 00000
& 4 R4 000000 RS 0000

Puc. 7. Oxno xomnonenTa Ilpoueccop
OxHo Ilpoueccop obecriednBaeT JOCTYI KO BCEM perucTpam u (iaaraMm mporeccopa.
[TporpaMMHO-TOCTYITHBIE PETUCTPHI U (PIIary:

e ACC — akKyMyJISATOP;

e PC — cueruuk agpeca TeKyieil KOMaH/bI;

e SP — yka3zarenb cTeka;

e RB — peructp 6a3oBoro agpeca, cogepxauiuii aapec 0a3bl IpH OTHOCUTEIBHOM apecaluu;
e RA —peructp aapeca, coaepxarifii HICTIOJHUTEIBHBIN aJpec IPH KOCBEHHOH aJpecaliuu;

o IR —BXogHOM perucrtp;
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e OR — BBIXOZHOI perucTp;
e | - dbnar paspemenus npeprIBaHUiA.

CucremMHbIE PETUCTPHI U (praru:

e DR —peructp mannasix AJIY, cogeprkamniuii BTOpOr ONepaH;
e MDR — peructp nansasix O3Y;
e MAR — peructp aapeca O3Y;
e RDR — peructp nannsix 61oxka POH;
e RAR — peructp axgpeca 6moka POH;
e CR — peructp KOMaH]I, COACPIKAIIHIA TTOJIS:
o COP — konx onepanuu;
o TA - tum anpecanumn
o ADR — aapec niam HEMOCPEICTBEHHBIN OTIEPaH]I.
e Z — ¢uar nyneBoro 3Ha4eHus AcCC;
e S — ¢nar orpunaTensHOro 3Ha4eHUs ACC;
e OV — ¢unar nepenonHeHUs

Peructpsl Acc, DR, CR, IR, OR u Bce siueitku O3Y u POH umeror miiMHy mects 1eCATUYHbBIX
pa3psaos, a ;uiHa SP, PC, RA u RB Tpu necatuunbix pazpsaa. Komnonent Ilpoueccop orpaxkaer
Tekylue 3HaueHus peructpo u ¢uaros L{II. B cocrossHun OcTaHOB Bce PErucTphl, BKIHOYAS
peructpsl 6;0ka POH, u ¢naru, kpome ¢unara I, moctynHbl U1 peJaKTHPOBAHHUS.

Mento xomnonenta Ilponeccop conepxut nyHktel ®aitn u Padora. Ilynkt menro daiia
cofepkuT koMaHasl CoxpaHutb u 3arpy3utb, KOTOpbIE II03BOJISIOT COXPAHUTh TEKYIIUE
3HAa4YeHUs1 PErMCTPOB U (praros npoueccopa B dailsie u BoccraHoBUTh cocTossHue LIT u3 daitna.

Komanna Reset, Haxonsmiasics B myHkTe MeHI0 PadoTa 1o3BoJIIET yCTAaHOBUTD BCE PETUCTPHI
(B8 Tom uuncne 6ok POH) B HyneBoe 3Hauenue. [IyHkT MeHio Pabora coaepXuT Takke KOMaHAy
Reset RO — R9, mpu BRIIOTHEHUH KOTOPOH OUMIIAIOTCS TOJIBKO peructpsl 6oka POH.

3. Komnonenm Ilamamo

daiin  Pabota
(= ™ NP |

x | 000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 009 | A
b 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 199999 020000 0S0000 000000 000000 000000 000000 000000 000000 000000

040 000000 000000 000000 OO0O0COO OODOOD 000000 000000 000000 000000  0DOO0O

050 (000000 000000 000000 000000 000000 000000 000000 000000 000000 000000

050 (0O00DOO 000000 000000 0000OO 000000 000000 000000 000000 000000 000000

070 0O00DOOO 000000  O0COOO  0000OO  O0OO0D 000000 000000 000000 000000 000000

080 (0O0DOOO O0OO0OO  O0COOO  0000OO  OOO00D 000000 000000 000000 000000 000000

090 (000000 000000 000000 0000OO  OOOO0D 000000 000000 000000 000000 000000

100 (000000 000000  O0CO0O  0000OO  OO0O0D 000000 000000 000000 000000 000000 »

Puc. 8. Oxno xomrioHenTa IlamMATL
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Oxno kommonenta Ilamare (puc. 8) oroOpaxkaer Tekyiiee cocrosiHue sueek O3Y. DtoT
KOMITOHEHT JIOIIyCKA€T BO3MOXKHOCTb PENAKTHUPOBAHUS COAEPKMMOIO SMEEK M BBIOJIHEHUS IISTH
koManz: CoxpaHuts, 3arpy3urs, Ilepeiitu k, Bcraputh 1 Yopars.

4. Komnonenm Texcm npozpammot

OxHo koMIoHeHTa TekcT mporpammbl (puc. 9) COOEPKUT I0JI€ TEKCTOBOTO PENAKTOpA, B
KOTOPOM MOXXHO PEIaKTHPOBATh TEKCT, 3arpy>KaTh B HETO TEKCTOBBIC (Pailsibl U COXPaHATH TEKCT B
Buje (hailinos.

MeHI0 TaHHOTO OKHa COJIEPKUT CTAHAAPTHBIE 1JI1 BCEX KOMIIOHEHTOB MOJIENH MYHKThI MDaid
n Pabora. B nynkre meHio Paiiy pacnonoxens! cienyroomue komanasi: Hosas, 3arpysurs,
Coxpanutb, Coxpanurb, kKak u BcraBurh. JlaHHbIE KOMaHIbI IO3BOJISIIOT BBIOJIHATH
CHEAYIOUIUE NEUCTBUS:

HoBasi — OTKpBITh HOBBIN CEaHC PEIAKTUPOBAHMUS;

3arpy3uTh — OTKPBITH JUAIIOTOBOE OKHO 3arpy3ku (haiiia B OKHO peJaKTopa;

CoxpaHUTBh — COXpaHUTD (DAl MOoJ] TEKYIIIUM UMEHEM;

CoxpaHHUTh KaK — OTKPBITh JIHAJIOTOBOE OKHO COXpaHEHUS (aiia.

OTu KOMaH bl 1yOIUPOBaHbI KHOTIKAMH Ha MTAHENN yIPaBICHHUS.

Komanga BeTaBuTh MO3BOJISET BCTABUTH BRIOPAHHBIN (Dalijl B TIO3HUIIUIO Kypcopa.

Ha nanenu ynpasieHus: NpUCyTCTBYET Takxke kKHonka KoMmuiaupoBarth, KOTOpas 3amyckKaer
MPOLIEAYPY acCeMOIMPOBAHUS TEKCTa B MOJE peaakTopa. DTy K€ KOMaH/Iy MOXKHO 3aIlyCTUTh B
NnyHKTe MeHI0 PadoTra, KOTOpBI COAEPKUT Takxke KoMmaHay Anapec BctaBku. Komanna Anpec
BCTaBKHU TO3BOJISIET 3a/1aTh ajapec suerku O3Y, HaumHas ¢ KOTOpPOl KoMaHja OynaeT 3amucaHa B
namaThb. [1o ymomyanuto 3Tot ajgpec paseH 0.

TeKCT NporpamMmbl
daiin  Pabora

D& R

E:\DpraHusauu lKomnMnnpoBaTb

cuctem\LAB2YLAB 2V asm

IN A
WhH 40

SUB #12

JS 014

RD 40

SUB #50

JNS 028

RD 40

ADD #3

WR 41

RD 41

MUL 41

DIV 40

JMP 031

RD 40

SUB #2

JS 028

RD 40 9

A 4T

Crp N5

Coobwenus:

! Komnunauma...
{Dwutok He oBHapYKEeHHO.
[MuweTca B NamaATe 33 cNos HavuHaa ¢ agpeca 0
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Puc. 9. Komnonent TekcT nporpamMmmsl

Hwxe obOnactu peqakTUpOBaHUs HAXOAMTCS CTPOKA COCTOSHUSI, B KOTOPYIO BBIBOJUTCS
HOMEp CTPOKH, ONPEAETSIONINI MONI0XKEHHE Kypcopa.

Ecnu B mporecce KOMIUISIIIAK POTPaMMbl OOHAPYKUBAIOTCS CHHTAKCUYECKUE OIIMOKH, TO
COOOIIEHUS O HUX BBIBOASTCS B OKHO COOOIIEHUN M 3alUCh B MaMsiTh KOJa IMPOrpPaMMbI HE
MIPOU3BOIUTCH.

[locne wucmpaBneHus OmMHMOOK M TOBTOPHOM KOMOWIALIMK BbIIAeTca cooOlieHne o0
OTCYTCTBUU OIIMOOK, PACIION0KEHUU TPOrpaMMbl B 00JACTH MAMSITH U KOJIMYECTBE CJIOB, 3aHSITHIX
101 aCCEMOIMPOBAHHYIO IIPOrpaMMy.

HabGop Tekcra mporpaMMbl TPOU3BOIUTCS 10 CTaHIAPTHBIM MpaBWIIaM si3bIKa acceMOnepa. B
KaXKJOW CTPOKE MOXKET COJIepP)KaThCs METKa, OJHa KOMaH/1a U KOMMEHTapHuil. MeTka oTaensercs oT
KOMAaH/IbI IBOETOYMEM, CUMBOJIBI MIOCTIE 3HAKA «;» JI0 KOHIIA CTPOKUA UTHOPUPYIOTCS KOMIMISITOPOM
U paccMaTpUBaIOTCS Kak KoMMeHTapuu. CTpoka MOXKET HAaYMHAThCS C «;» M, CJEI0BATENbHO,
coJiepKaTh TOJIbKO KOMMEHTapUH.

Buumanne! OTkoMnuimpoBaHHasi mporpamma pazmMeraercs, HaunHas ¢ aapeca 000. lanubie
HAJI0 pacroyiaraTh B MaMSITH TaK, YTOOBI OHH HE TIEPECEKATUCH C KOJIOM IPOTPAMMEI.

5. Komnounenm Ilpozpamma

Oxno kommoHeHTa I[Iporpamma coCTOMT U3 TpeX COCTABIAIOIIMUX: CTAHIAPTHOTO JUIS
SMYJISITOpa MEHIO, IaHEJIM yIpaBiaeHUs U Ta0auibl, kotopass umeer 300 ctpok u 4 crondua (puc.
1.10). Kaxxgast cTpoka COOTBETCTBYET AM3AaCCEMOIUPOBAHHON sueiike mamsaTH. Bropoil cronben
conepxkuT anpec sueiiku O3Y, Tpernii — au3acceMOIMPOBAHHBIM MHEMOKOJI, YE€TBEPTHIA —
MalIMHHBIN KOJ KOMaHAbl. B nmepBoM cTos011e momMenaercs yka3areiab «—» Ha TeKYL[yI0 KOMaHAy
(Texyliee 3HaUEHUE CUETYMKA KOMaH 1) M TOYKA OCTaHOBA — KpacHasl 3aJIMBKa SIYEHUKH.

Mporpatiaa
darn  Pabota
EH M
IP Aapec KomaHaa Kog ~

»[>] 000 N 010000
001 wWR 040 220040
002 SUB #0112 241012
003 Js14 130014
004  RD 040 210040
005 SUB #HO50 241080
006  JNS 28 140028
007  RD 040 210040
002 ADD #HOO3 231003
009 wWR o041 220041

Puc. 10. Oxno IIporpamma

OxHo xkommnoHeHTa IIporpamma no3BossieT HaOMOIaTh MPOLECC MPOXOXKACHUS POTPAMMBI.
Copep:KrMO€ 3TOr0 OKHa HEJb3sl PEIaKTUPOBATh.

Vcnonb3ys MyHKTBl MEHIO, MOXHO COXPaHHUTh COJEPKUMOE OKHA B BHJIE TEKCTOBOTO (haiina,
BBIOpaTh HaYaIBHBINA ajapec obnactu O3Y, kotopas OyaeT au3acceMOIMpoBaThes (pa3Mep o0s1acTu
noctostHHBI — 300 sueek), a TakKe YCTAaHOBUTH WJIM CHATh TOYKY OCTAHOBA. Y CTAHOBUTH TOUKY
OCTaHOBa MOXXHO Tpemsi crocobamm: komanmoii Touka ocraHoBa u3 myHKTa MeHIO Pabora,
OJIHOMMEHHOM KHOIIKOW Ha MaHEeNX YIPABJICHUS WIA JBOMHBIM LIEITYKOM KHOIIKU MBIIIN B IIEPBOU
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SYEUKE COOTBETCTBYIOLICH CTPOKH. IIpounrtars B okHe KomMnoHeHTa IIporpamMma HHUYEro Helb3sl.
CoxpaHeHHBINH paHee ¢aii ¢ pacCHIMPEHHEM .asm MOXKHO 3arpy3uTh B OKHO KoMmmoHeHTa Teker
NpOrpaMMbl, acCeMOIMPOBATh €ro M TOTJa AM3acCEeMOIMPOBAHHOE 3HAUYECHHUE 3aJaHHON o0jacTu
MaMsTH aBTOMAaTHYECKH MOSIBUTCS B OokHE KoMmroHeHTa Ilporpamma. Takyro mpouenypy yaoOHO
HCII0JIb30BaTh, €CJIM MpOorpaMma U3Ha4daJlbHO MUIIETCS WM PENAKTUPYETCS B NAaMSATH B MALIMHHBIX
KOJIax.

6. Komnonenm MukpoxomanoHulil ypoeeHb

KommonenT MukpokoMaHIHbI ypoBeHb (puc. 11) wucmosib3yercs TOIBKO B PEKHUME
MUKPOKOMAHJ, KOTOPBIM YCTaHaBIMBACTCA KOMaHIOW PeXuUM MHUKPOKOMaHJ B IIYHKT€ MEHIO
PaboTa ocHoBHOTrO OKHa Monens yueoHoi DBM. B 0kHO MUKpOKOMaHIHBIH YPOBEHb BBIBOJIUTCS
MHEMOKO/I BBITIOJIHSIEMOM KOMAaH/bl, CIIMCOK MHKPOKOMAHJ, €€ pPEeaju3yIOlIMX W yKaszarellb Ha
TEKYIIYIO BBITIOJIHSIEMYIO KOMaH/Ty.

UTtoOBI TPOCMOTPETh MPOLIECC BBIMOJHEHUS TMPOTPAaMMbl Ha YPOBHE MHUKPOKOMAH]I,
HeoOXoauMo 4ToOBkI Mojenbs OBM pabotana nub0 B IIaroBoM pexume, JU00 B aBTOMATHYECKOM
pexKUME C 33JIePIKKON KOMaHIHOTO ITUKJIA.

MUKpPOKOMaHAHBIY ¥pOBeHb

002: SUB #012

MukpokomaHab!:
0 MaR :=PC
01 > MRd

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

07  END_COMMAND

Puc. 11. OxkHo MUKpOKOMaHIHBIi YPOBEHb

Ecnn oTKkpeITh OKHO MHKPOKOMAHAHBIN YPOBeHb, HE YCTAaHOBHUB PEKUM MHUKPOKOMaHJ B
MeHio Pabora, To nmocie Havana BbIoSHEHUs IporpaMmel B pexkume Hlar (nin B aBToMaTH4eckoM
pexumMe) B CTpOKe cooOleHMi OKkHa OyaeT BblZaHO cooOmieHue «PexxuM MHKpPOKOMaH[
HeaKTHBEH».

IHopsioK BbINIOJIHEHHS PA0OTHI:
3aganue 1. Beimonuuts nporpammy u3 Ta6u.4

Tabnuua 4.

Anpec Komanaa Kommenrtapuii
rd 070  3arpy3ka B aKKyMyJIATOp IIE€PBOTO YHCIIA.
wr R1  |3anuce nepBoro uucia B peructp R1

rd 071  3arpy3ka B akKyMyJISTOp BTOPOTO YHCIIa
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| ‘add rl ‘CJ‘IO)KGHI/IG YHCel, Pe3Y/IbTAT B aKKyMYJIATOPE ‘

| ‘Wr 072 ‘3armcs pesynbTata B O3V ‘
| ‘hlt ‘CTOH ‘

BrimonHenue mporpamMmbl ocyliecTBisercss HaxartuemM Ha kHonky Ilyek. Ha puc. 12
IIPECTABICHBl PE3YJIbTAaThl BBINOJIHEHHWS IIPOIPaMMBbl  CIOXKEHMsS 4YHMcel 5 U 7, KOTOpBIE
pacnonaratorcs B sueiikax namsatu ¢ aapecamu 070 m 071. Pe3ynabTar BBINOIHEHHS] IPOrPaMMBI,
yucno 12 3anuceiBaercs B ssueniky Ol ¢ agpecom 072.
:' Moaene yue Guon IBM

Nyoe Cron War | MBY
TOXCT AROFPOMMEL 3 i “ :
D& 2 @ R
NONIMe, 350 ANY FOH o3y
sec [000012 | ROR [000005 MOR (030000 1R [000000 OR [000000
rd 070
wi R1 Pasrs
e on or [000005  ReR [T MR [005
addrl 1fo ovio sfo zfo
we 072 I - |
e Pervcrpes
sp (000  pc 005 »[F10] 000000 RS 000000
R& | 000 A1 000005 RE 000000
CR R2 000000 R7 000000
fe) 140 I(m lm) R3 CGO00D0 RS QOO000
‘oopl_ afo eon i R4 000000 R3 0D000O
Mamare Lﬁ?
Smin  Pabora
2
Crp Ni6
x| 000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 003 =
Cootuiernsy W0 210070 370001 210071 330001 220072 090000 00000 000000 000000 00000
Keeamuaner,, 010 000000 000000 000000 000000 000000 0COOD 0000 0O0OCO 00000 000000
Qunaion: 192 oOHIPIKE. 020 000000 00OCOD 00OOO0 COOOOO 000000 0CO00D Q00000 0ODOCO 00D00D  0OJ0OD
Miaweren s nansimo 6 caoe waweiancaleed | g3q  0pog0o 000000 000000 000000 000000 000000 DO0CO0 00000 000000  0OJ0N0
040 000000 00OCOO 000000 (OCO0O (00000 O0COCOD 00000 0O00CO 000000 000000
050 000000 00OOOO OODOD0 00000 000000 DOOODD 000000 0OCOOD DODOCO  000DOD
(0650 000000 00000 0CO0O0 000000 000000 000000 000000 000000 000000  0OG00D
»[070] 000005 000007 00002 000000 00000 00000 00000 0OCOD0 000000 000DGO
080 000000 000000 000000 000000 0ODO0O 000000 000000 000000 000000 000000
030 000000 000000 00000 0OCOOO 000000 (000000 ©OC0O0 0000CO 000000 00I0OD
100 0000GO 000000 O0O0OJ0 000000 (000000 000000 000000 0OCO00 000000 000000 ™

KoHnTpoJsabHbIe BONpockl

. I3 xaknx OCHOBHBIX 2JIEMEHTOB cOCTOUT DBM 1 Kakue u3 HUX MpeICTaBIECHbI B MOJICTTH?
. Urto Takoe cucrema komang IBM?

. Kakue xmaccel KOMaH TpeICTaBIICHBI B MOIEN?

. Kakue nelicTBUs BHITIOTHSIOT KOMaH/IbI IEpeAayu yIpaBiIeHUs?

. Kakue criocoOb1 anpecanuu ucronp30Banbl B Mojaenu DBM? B ueM otnnuust Mexty HUMHU?
. Kakue orpanndeHus HakIapIBAlOTCS Ha CIOCO0 MPEICTaBICHUS JaHHBIX B MOJIENN?

. Kakue pexxumbl pabOoTHI IPEeTyCMOTPEHBI B MOJIENTA U B YEM OTIUYHS MEXITY HUMU?

. Kak 3anucars nporpamMmy B MalllMHHBIX KOJax B mamsaTh Mojenu BM?

. Kakue criocoOb1 afpecanuu onepaHaoB MPUMEHSIOTCS B KoManaax OBM?

10. Kakue KxoMaHIbI OTHOCATCS K KJIACCY Mepeladul YIpaBlieHus?
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11. Kak npocMOTpeTh COAEPKUMOE PETUCTPOB IMPOLECCOPA U H3MEHUTh COIAEPKUMOE
HEKOTOPBIX PETUCTPOB?

12. Kak mpocMoTpeTrh M, IpU HEOOXOIUMOCTH, OTPEAAKTHPOBATH COJACPKUMOE SUCHKU
namiaTu? Kak 3amyCTUTh BBINOJIHEHHE IPOrpaMMbl B PEKUME INPUOCTAHOBKU palbOTHI IOCIe
BBITNIOJTHEHUS KaXKJ1011 KOMaH/ 117

dopma npeacTaBieHus pe3yJabTara:
OTtyeT o mpojieIaHHOM padorTe.

Kpurepun oneHku:

O1eHKa «OTJIMYHO» CTABUTCS, €CJIM 3aJaHUE BBITIOJHEHO BEPHO.

OrneHKa «XOpoI1I0Y» CTAaBUTCS, €CIIM X0/ BHIIIOJHEHUS 3aJaHNsI BEPHBIA, HO ObLiIa TOMyIIeHa
0JIHA WJIX JIB€ OLIMOKH, IPUBEAIINE K HENPABUILHOMY pE3yJbTary.

OneHka «yI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIM IPUBEICHO HETIOJHOE BBINOJIHEHUE 3aJaHUSl.

OreHKa «HEYAOBJIETBOPUTEILHO» CTABUTCS, €CIIN 3a/IaHUE HE BBIMOJIHEHO.
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Tema 2.4 TexH0JIOTMH NOBBINIEHNUS POU3BOAUTEILHOCTH MPOLECCOPOB

JlaGopaTopHoe 3ansaTHE Ne 6
Kommuisinust u 3ammyck nporpaMm B MalMHHBIX KOJIaX.

Heﬂb: HAaYUYUTLHCSA KOMIIMJIMPOBATH U 3aIlyCKATh IIPOrpaMMbl B MAIIMHHBIX KOJA4X.

Bbinosinus padory, Bl Oyaere:

ymemb:

- BBIMIOJIHATH KOMIIIALIMIO U 3aIyCK IPOrpaMM B MAIlIMHHBIX KOJAX;

- HCIIOJIB30BaTh COBPEMEHHOE IIPOrPaMMHOE 00eCTICUeHUE MPU PEIICHUHN MPOPECCHOHATBHBIX
3azad.

MarepuanbHoe o0ecniedeHne:
Meroandeckue ykazaHus I BBITOJHEHUS JIA00OPATOPHBIX paboT, KOMITBIOTED.

3apanmue:
BBINOHUATE pOrpaMmy, UCIIONIB3YSI MAITMHHBIC KOIBI.

IHopsaok BbINOJIHEHUS PA0OTHI:
3amanme 1.

Jlana nocnenoBaTeNbHOCTh MHEMOKOJOB, KOTOPYIO HEoOXOauMo IpeoOpa3oBaTh B
MalIMHHbIE KOoAbl, 3aHecTH B O3Y OBM, Boimonuuts B pexkume Lllar u 3apukcupoBars u3MeHEeHHE

COCTOSIHMI MPOrpaMMHO-I0CTYIHBIX 00bekTOB OBM (Tabm. 5).

Ta0mwuma 5.

3HaueHn
ITocienoBaTeNIbHOCTE i

Komanzast RD#20 WR30 |ADD #5 WR@30 JNZ 002
Konpt 211020 220030231005 222 030 12 0002

BBenem mnosyyeHHble KoAbl mocienoBarenbHo B suedkun O3V, nHaumnas c¢ axgpeca 000.
Bremonuss komanasl B pexxume Har, Oynem QukcupoBaTh M3MEHEHUS! MPOTPAMMHO-IAOCTYITHBIX
00BeKTOB (B maHHOM ciydae 310 Acc, PC u sueiiku O3Y 020 u 030) B Tabu. 6.

Tabmura 6. ComepkuMoe pEruCcTPOB

PC |Acc M(30) M(20)

3aganue 2.
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1. O3HaKOMUTHCS € apXUTEKTYypor Moaenu yueOHoit OBM.

2. 3anucars B O3Y "mporpammy", COCTOSIIYIO W3 MSITH KOMaHJ — BapUaHTHl 3aJaHuUs
BbIOpaTh U3 Tabm. 7. KoMaHabl pa3MeCTUTh B MOCJICAOBATENBHBIX STUCHKAX MaMATH.

3. [Ipn HE0OXOAMMOCTH YCTAaHOBUTH HAYAJIbHOE 3HAYCHHE B YyCTPOUCTBO BBOAA IR.

4. OnpenenuTs T€ NPOrpaMMHO-10CTYIIHbIE 00beKThl DBM, KOTOpBIE OyIyT U3MEHATHCS MIPU
BBIITOJIHEHUH 3TUX KOMaH/I.

5. Bomonnute B pexume lllar BBeJeHHYIO MOCIEIOBATENBHOCTh KOMaHM, (UKCHUPYS
W3MEHEHUS 3HAYCHUI 0OBEKTOB, ONPECICHHBIX B 1. 4, B Ta0uIe (cM. popmy Tad. 6).

6. Ecim B mporpamMe oOpasyercs IHKJI, HEOOXOIUMO IPOCMOTPETh HE Oojee IBYX
MOBTOPEHUI Ka)KJI0M KOMaH/Ibl, BXOJISIICH B TEIO IUKJIA.
Tabnuna 7. BapuanTsl 3a1anusl.

Ne |IR Komangna 1 Komanga 2 Komanna 3 | Komanna 4 [ Komagna 5
1 /000007 IN MUL #2 |WR10 WR @10 |JNS 001
2 X RD #17 SUB#9 |WR16 WR@16 |JNS 001
3 1100029 IN ADD #16 WRS8 WR@8 JS 001

4 X RD #2 MUL#6 WR 11 WR @11 |JNZ 00
5 /000016 [IN WR8 DIV #4 WR @8 |JMP 002
6 X RD #4 WR 11 RD @11 ADD #330 JS 000

7 000000 IN WR9 RD @9 SUB#1 JS 001

8 X RD 14 SUB#8 WRS8 WR @8 | JNZ 001
9 1100005 IN ADD #12 WR 10 WR @10 |JS 004
10 X RD 4 ADD #15 WR 13 WR @13 |JMP 001
11 /000315 IN SUB #308 WR11 WR @11 | JMP 001
12 X RD #988 ADD #19 WR9 WR @9 |JNZ 001
13000017 IN WR11 ADD 11 WR @11 JMP 002

14 X RD #5 MUL#9 WRI10 WR @10 |JNZ 001

®opma npeacTaBiaeHus pe3yJabTara:

1. ®opmynupoBKa BapuaHTa 3a/1aHMUSL.

2. MamuHHbIe KOJbl KOMaH/I, COOTBETCTBYIOIIUX BapUaHTY 3aJaHuUs.

3. Pe3ynbTarhl BBITTOHEHHUS TTOCIIEA0BATEIIFHOCTH KOMaH I B (hopme TaoiI. 6.

Kpurepum ounenku:

OneHka «OTJIINYHO» CTaBUTCS, €CJIM 3a/laHUE BBIIIOJIHEHO BEPHO.

OrneHka «xX0opoI1I0» CTaBUTCS, €CIIU X0/ BHIIIOJHEHUS 3aJaHUsI BEPHBINA, HO Obla TOMyIIeHa
OJTHa WJIM JIBE OIIMOKH, MPUBEIIINE K HETIPAaBHUIILHOMY Pe3yJIbTary.

OneHka «yIOBIETBOPUTENBHO» CTABUTCS, €CIIN IIPUBEIECHO HETIOJHOE BBIITOJIHEHUE 3aJaHUS.

OneHka «Hey10BIETBOPUTEIBHO» CTABUTCS, €CIIN 3aJaHUE HE BHITIOJHEHO.
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Tema 2.5 KoMIOHEHTHI CHCTEMHOI0 0JI0KA

JlabopaTopHoe 3ansitue Ne 7
COopka, ycTaHOBKa, TOJKIIOYEHIE KOMITIEKTYOIMUX B Kopiryc [TK

Hean: 1. HayunuTtbes coOuparh cUCTEMHBIN 0JIOK KOMITBIOTEpA ¢ TOMOIIBIO CTeH 1a Ha 0ase:
EP-5VKM3I / Celeron D 2.8 / DDR 256Mb PC2100/ FDD / HDD 160Gb / SVGA GV-N55128D,
2. U3y4YuTh TIpaBUjIa ¥ TIOPSAIOK COOPKH, 3HATh Ha3HAYEHUE NIICH(OB U pa3beMOB.

Beinosinus padorty, Bel Oynere:

ymembs:

- coOupaTh CUCTEMHBIN OJIOK KOMITBIOTEPA;

- BBITIOJTHATH TTOMCK HEOOXOIMMOM HH(OPMAIIMH U CTPYKTYPUPOBATH €€;
- IOHUMATh NMPO(HECCUOHAIBHBINA TEKCT.

MarepunanbHoe obecrniedeHue:
MeToaudeckue yKka3aHusl IS BBITOJIHCHUS 1a00paTOPHBIX PaboT, KOMITBIOTEP, CTEHI.

3ananmue:
CobpaTh cHCTEMHBII 0J0K KOMITBIOTEpA.

KpaTkue Teopernueckue cBeeHHA:
Cocrag crenna: (Xapakrepucruku sanonaauts CAMOCTOSTEJIBHO)

AT

-
it ot 20 [
s -

-1

1. Marepunckas mnjara:
[MpousBoauTenb EPoX

Mogenb EP-5VKM3I
Yuncet mart. nnatbl

dopmat nnatbl

"He3no npoueccopa

Makc. Kon-Bo NpOLIECCOPOB Ha MaTEPUHCKOM

54



nnare
Mopopepxka TMNOB NPOLLECCOPOB
YacTtoTa WnHbI

Bupneo M/B

3ByK

Konuyectso pasbemos DDR DIMM
Tun nogoepxmBaemon namaTu

OduumanbHo NoaaepXXmuBaemble cTaHaapThl
namsaTu

Max o6bem onepaTvBHON NamsATH
WHTerpupoBaHHbIi RAID-koHTponnep
Serial ATA

Mopaepxka UDMA/66
Mopopepxka UDMA/100
Mopopepxka UDMA/133

Cetb

AGP

KonuyectBo pasbemos PCI
Knasuatypa/mbiLlb

MopTbl

2. Ilpoueccop:

MpoussoguTens
Mogenb
HasHauyeHune

Tun obopynoBaHus

OnuncaHve

Kopnyc
Yactota wuHbl CPU
PaccenBaemasi MoLLHOCTb

Kputnyeckas TemnepaTtypa

YacToTa paboTbl npoueccopa
"He380 npoueccopa

Makc. Kon-Bo NpOLIECCOPOB Ha MaTEPUHCKOM
nnate

Anpo

Intel

Celeron D 336
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Kow L1

Kaw L2

Moppepxka Hyper Threading
Moppepxka 64 6ut
Konuyectso sgep

YMHOXeHne

Bupgeosiopo npoueccopa

Texnpouecc

3. OneparuBHAS HAMATH.

MpownssoguTens
Tun obopyaosaHus
YacTtoTa (hyHKLMOHMPOBaHUSA

rlpOI'IyCKHaFI CMocoBHOCTb NaMSTH

4, HXKMI:

MponssoguTtens

Mopenb

AkTyanbHas eMKoCTb

CkopoCTb BpaLlleHns WnMHOens
Bbydep HDD

CpepHee Bpemsi JocTyna

Bpewmsi nepexoaa ¢ SOPOXKKM Ha [OPOXKKY

WHtepdenc HDD

MponyckHasi cnocobHOCTb MHTEpPherica

5. Bujeokapra:

HYNIX
Moaynb namaty DDR SDRAM

Seagate
160 Gb Barracuda 7200.9 3160812AS

MponssoauTtens
Mopenb
Tun obopynoBaHus

Mopnepxka API
RAMDAC

GPU
Yactota GPU
Tun BuaoeonamaTn

Pa3pﬂ,D.HOCTb WNHbI BUgeonamMmaTn

GIGABYTE
GV-N55128D
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YacToTta Bugeonamstn

Kon-Bo nukcernbHbIX KOHBEEPOB

WHTepdenc
TV out
MopTbl

6. BJoOK nuTaHus:
lMpoussoguTens MICROLAB

Tun o6opynoBaHus Briok nutannsa ATX
MakcumanbHas Harpyaka

OxnaxpgeHvne 6rnoka nuTaHus

BxopgHoe HanpsixeHve 220 ~ 240 B +/-10%

MoLuHoCTb 6roka nuTaHna 360 Bt

KOHHeKTOp nuTaHusa mat.nnaTtbl

Pasbembl Ans noakmnoyeHus
MOLEX/FDD/SATA

Ilopsinok BbINOJHEHHS PadOTHI:
1. YcraHnoBka npoueccopa

1. OTBeI[I/ITe pbrdar 4yTb B CTOPOHY OT pa3b€Ma U TIOAHUMUTE €0 BCPTUKAJIBHO.

MogHHMHTE phiyar

B

2. OOparuTe BHUMaHHE Ha CKOLICHHBIA yroi Ha mpoieccope. OH yKa3bIBaeT Ha OCHOBaHUE
prruara. IIponeccop BoiieT B pa3beM TOJIBKO MPU MPABUIBHOM €T0 PaclOI0KEHUH.

Ecnu nponieccop He ynaeTcst yCTaHOBUTh B pa3beM, 00paTUTECh K PYKOBOJCTBY I10

A yCTaHOBKE Ipoueccopa. Hukorna He mpHUMEHSNTE Upe3MEPHBIE YCWIIHS Ul YCTaHOBKH

mpoleccopa, Tak Kak 3TO MOXKET NPUBECTH K CMUHAHUIO HOXXEK U HEoOpaTUMOMY
MTOBPEXKACHUIO MPOLIECCOPA.

MogEuHHan
NNECTHHE

3onovedan
CTRENKA

3. OmyctuTe mporeccop B pa3beM JO yIopa W 3aTeM OIYyCTHTE pblyar. YCTaHOBKa
rpoliieccopa Ha 3TOM 3aKOHYEHa.
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CnycTuTe
m pEIMEr

2. YcTaHOBKA BEHTHJISITOpPA Mpoueccopa
s mpumepa paccmoTpum miporieccop Intel® Pentium® 4 (socket 423) u BeHTHIATOP K
HEMY, 4TOOBI MOKa3aTh MPOILEAYPY YCTAHOBKH. YTOYHHTE y IPEMOJaBaTelisi, KakKoi BaM HYXEH

MPOLECCOP U BEHTUIISTOP
MogHHMKTE phidar

MaAHHMUTE pldar

1. ITopaumuTe pbl4aru ME€xaHnu3ma KpCIlJICHHU .
2. Pacrionosxure BCHTHUJIATOP IpoucCccopa HaJl MCXaHU3MOM KPCIIJICHHA.
Mp1 COBCTYEM HAHCECTU HEOOJIBIIIOE KOJIMYECTBO TCHJ'IOHPOBOI[HH_IGI‘/‘I

; KOpITyC TIporeccopa. IJTO TMO3BOIUT Oosnee 3(P(PEKTUBHO paccemBaTh BBIICISIONICECS

TCILIO.

nacTel Ha

_-p":'. }
TEMNNONPOEOA AL EK

nacToH

w

Omnyctute 00a ppryara, YToObl MPUKATh BEHTHIIATOP K TIPOLIECCOPY.
[logkmrounTe BEHTWIATOP K pa3beMy IUTAaHUS BEHTWISATOPA, PACHOJIOKEHHOMY Ha

CHCTEMHOII mIaTe.
CinycTuTe
peldar

CnycTuTe
peINar
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3. YcTaHoBKa MojayJieil mamMsiTu

1. OrtkpoiiTe [JIacTMaccoBble 3ameIku ¢ o0eux cTropoH pazbema DIMM.

OTepoiTe OTepoiTe
ZALLENKKH ZALLENKKH

M 4

2. BcraBbTe MOZyJIb TaMATH BEPTUKAIBHO B pazbeM DIMM. Haxmurte Ha HEro CBEpXY.

TV

H.nmu'/

100 (T

3. 3amenKyu aBTOMaTHYSCKH 3aKpPOIOTCA.

He npukacaiiTech K KOHTaKTaM MOJYJICH MaMsATH. 3arps3HEHNE KOHTAKTOB MOYKET BBI3BATh
HETPaBUIIbHYIO pabOTy MOJIYJICH.

4. Moakaoyenue THCKOBOAA

@dnonnu JuCKOBO, MOJKIFOUEHHBIN K OJJHOMY U3
3TUX Pa3beMOB, Oy/I€T BOCIIPUHUMATHCSI CHCTEMOM Kak
ycTpoiictso "A".

®nonnu JUCKOBOM, MOJKIOYEHHBIA K I TOMY
pa3zbemy, OyZeT BOCIPUHUMATHCS CUCTEMOMN Kak
yctpoiictso "B".

[MopxmrounTe STy YacTh Kabenss K pa3beMy Ha
CHCTEMHOI IIIaTe.

Paztem onAa
5" QMCKOEOA A

Fazwem ona
3" AMcEoEODA

FpacHeA npoeog,
ohozHayaeT 1-wIfd
KOHTAKT Kabens

1. Tloaxnrounte pazbeMm NUTaHUSA K (HIIOMIN
JMCKOBOJY.

2. TlonmkmounTte CHTHATBEHBIN Kabenb K (rornmu
JHCKOBOJY.

3" dnonnu
OUCKOEOT,
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MHECHEIF TTHUBUL
ofEMHD pacnonaraeTca
Okong pazeema NHTaHAA

MOJIKJTFOUYEHUE CUTHAIBHOTO Kabens (uionmnu quckoBoaa. Ecim dronmu muckoBoa mocie
cOopku He Oynmer paborarb, a CBETOAMOJ AMCKOBOAA OyAeT HpPH 3TOM IOCTOSHHO
CBETHTHCS, IEPEBEPHUTE CUTHAIBHBIN KaOelb.

f He mpenycMOTpeHO KOHCTPYKTHMBHBIX PELICHUH, NPEIOTBPAIIAIOLIMX HEBEPHOE

3. [NoxkirounTE APYryIO YacTh KaOesk K CHCTEMHOM TuTaTe.
5. Hoaxouenne |DE ycrpoiicTs

[lepBbIii BUHYECTEp B cucTeMe cienyeT mnoakmoudarh k kademo IDE1. K stomy kabemto

MO’KHO TOJKJIIOUNTh BUHYECTEPHI B peskume Master u Slave.
Ecnu BbI noakmrovaete aa IDE ycrpolicTBa oHUM KabeneMm, cieayeT NepeKiItounuTh BTOpoe
YCTPOMCTBO B pexuM Slave ¢ MOMOIIbIO YCTaHOBJIEHHBIX HA HEM IEPEKIII0YaTeNCH.

Bcerna nomked
BLITE NOOKAKYEH K

MoaknwyeHne
IDE yeTpoHcTE

EMHYECTEDY.
MopgknrdeHHe
MoaknwyeHne IDE
IDE woTpoHoTE K-L'-F".'I"r_‘l"'l|"“"|
YCTPORCTESM
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AKEVPETHO
ofpaWaRTeck ¢
EMHYECTEROM.

F=BeradTe yoapoe.

N =

o

CD-ROm
DwD-ROM

[Togxmrounte pazpemsl nutanus IDE ycTpoiicTs.

[Toaxmounte curnanbHble kKabenu IDE yctpoiicTs.

[Moaxmounte ayauo kadenn CD-ROM/DVD-ROM k pazbemam Ha CUCTEMHOI L1aTe.
[lepexmtounte ycTpoiicTBa B pexkuM Slave, eciu 310 Heobxoaumo. O6paTuTech K
PykoBoactBy moss3oBatens Bamero CD-ROM/DVD-ROM.

[TonkmounTe kabeiau K CUCTEMHOM Iu1are.

6. YcranoBka miiat paciiupeHus (Buaeoasanrtepa)

1. OTKpOWTE KPHIIIKY KOpITyCa.
2. BoiHbTe 3arnymiky 3aHeil maHean HalpoTUB BEIOPAHHOTO pa3beMa paclIupEeHusl.

He cnenyer BBIMONHATH ATy pabOTy HE3AIIMIIEHHBIMU pyKaMH, TaK KakK OCTpbIE
Kpas MeTajlla MOT'YT I10pe3aTh KOxXKYy. Mcnonb3ylTe 3alllUTHBIE IEPYATKU U IACCATUIKH.

Haiinure cBo6oaubiii pazbem PCI (AGP) Ha Baieii cucteMHOH 1uiate.

Ilomecture nnaTy HajJ COOTBETCTBYIOIIMM Pa3beMOM U CIIETKa BCTaBbTE €€. AKKypaTHO, HO
IUIOTHO MPHKMUTE €€ TaKUM 00pa3oM, uyToObI IIaTa Ha/leHO BCTaJla B COOTBETCTBYIOLIHI
pasbem.

3aduKcupyiTe TIaTy ¢ TOMOIIBIO BUHTA.

VYcTaHoBHUTE OCTalIbHBIE IUIATHl PACIIUPEHUs] U YCTPOMCTBA, MOJCOEIMHUTE BCE Kabelu H
3aKpOWTE KPBILIKY KOPITyCa.
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BT AnA AGP eugeo
ckofiku " KapTa

MnaTa paclwWpeHda

-~ PCI

CucTemHan
nnata

7. Ilepennsisi maHeJ b

Bremnui BHUJ Hepez[HefI IIaHCIn Bamicro KOpIIyCa MOXECT OTJINYaThbCA oT

HWXXCIIPUBCACHHOTO.
YoTpoRcTED CO-Rv MOMET
ZAMNMCEIBATE OaHHele Ha CO- puckd
OAHOKpATHOR ZAMNMCEH MKW
MepezanuCHEAEMEIR.
e "y
CO-EN Yetpodcteo DWD-ROM momer
yutate OWD0- 1w CO- guckw.
B By
—= = [ w)
£0- A
[ o

— YotpodcTteo CO-ROM moxer quTate
ihy CO-gucKm.
=== o I—Ei&.ncnmuamn&. MUTaHKA
Pleo MHOMKATOp NMTAHKA
=] MuoukaTop obpalleHWA K EWHYECTERY
4

i Khonka Reset
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LU

3" hnonny OWCKOEQDD MOMET YMTATh
MNW ZENHCBIEATE AaHHBIE CiHE THAKME
OMCEd 3 152"

8. 3agnasa nanean

Ha pucynke mokaszaHa 3agHss IMaHelb cHUCTeMHOro Oinoka B kopnyce ATX. B crenne
UCIOJIB30BaH Kopiyc ¢popm-pakropa AT.

k. cetu
NepemMeHHOro
s TOKa
% USE craHep
) f—‘NB% |
. (ﬁ%“ B .
= 1
ﬁ e
Uundpoean
—_ KamMepa

FDA,

1 11 o
MblE © MHTEphERACOM 209
O o4
<2 O
o oo
oo
E :
LrRa e
o oo
o 0 oy
20 oiE
FKonoHkw tao
&0
L)
Lo r]
o0
(.) — — M0 ACTHE
[apHuTYpA —I
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=i L3 At

AyaH0 LEHTR ﬁ

M ukpodoH

HE moduTOR ANT moHuTOp

9. Iloak/0ueHne pa3bemMa MUTAHUS
Fazkem nuTaHwA @
NepemMeHHOro ToKa =
08
MepeknKYaTeNE HANPAXEHWA
NepemeHHoro Toka 1100220 B o

3anpemaeTCﬂ MNOAKJIIOYAaTh HIHYp MUTAaHWUA OO0 3aBCPLHICHUS C60pKI/I KOMIIBIOTCPA.

BeHTHRATOR

3amperniaercss caMOCTOSTEIbHO PEMOHTHUPOBATH OJIOK MUTAHUS WM HCIOJIb30BaTh €ro
HeneneBbIM o0pazoM. [IpokoHCynbTUpYHTECH C (UPMOIM TOCTABIIMKOM, €CIIM y Bac BO3HHUKIHN
poOJIeMBI ¢ OJIOKOM MTUTAHHUS.

3anpemaeTc;1 IMPpUKACaThCAd BJIAXKHBIMU PYKAMH K KOPIIYCY 0J10Ka MUTAHH JaxXE B
TOM CJIy4dac€, €CJIM OH HE IMOACOCAUHCH K CCTH. Kamenpku BOABI C PYK MOT'YT BbI3BATH KOPOTKOC
3aMbIKaHUCE.

Heob6xoaumo nposeputs nepexiatouatens 110/220 B nmepen BkitoueHHEM B CETh 110
OKOHUaHUM cOopku. HemnpaBuiabHas yCTaHOBKa JTOTO TMEPEKIIOYATENsi MOXKET BBI3BATh
MOBPEXICHHE OJI0KA MTUTAHUS WU JTaKE BO3TOPAHUE.

1. IMopkmrounTte cnBoeHHBIH pa3zbeMm crangapta AT (wim 20-KOHTaKTHBIA pa3beM NMUTAHUS

cranaapra ATX) K COOTBETCTBYIOILIEN PO3ETKE, PACIIOIOKEHHON HA CHCTEMHOM IJIaTe.
2. Jlnist HaAeKHOTO KPETUICHUS CIEYEeT BCTABUTh Pa3beM JI0 IIeTIKa.
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Bceraa coemewasite
yepHble NpoBoaa

NPH NOAKNIOSEHHH

pazbemMoB K CUCTEMKOW Nnarte
; 5
{ \
"’ ".

Paaven P9 Pasvem P8

KoHTpoJibHbIE BOPOCHI

=

B kakom nopsiike ocyliecTBiseTcs COOpKa CHCTEMHOTO OJI0Ka KOMITbIoTepa?

Kaxkue npaBuna HeoOxoauMo co0Jt01aTh MpU COOPKE CUCTEMHOTO OJI0Ka?

3. Jlns gero Ha Becex nuieidax, npuiiaraeMbix K CTEHY OJMH IMIPOBOJHHUK TOMEYEH KPAaCHBIM
BEeTOM?

4. K xakomy Gopm-pakTopy OTHOCUTCS AaHHAs cucTeMHas rmuaTta? [lo kakuM mpu3Hakam

MOYHO 3TO OTIPEICITUTH?

Uro HeoOXoauMo caenaTh, eciau Ha onHoM |IDE minelide nonkimtoueHsl ABa ycTpoiicTBa?

Kaxoii Tun namsTi ucnosib3yeTcsl Ha JaHHOM CTeHe?

Uto HE0OXOAMMO YYUTHIBATH MPH MOAKIIOYCHUN AUCKOBOIA?

[TosicHuTe Ha3HAYEHUE BCEX Pa3bheMOB Ha 3aJHCH MMaHEeIH CHCTEMHOTO OJIOKa.

N

NGO

®opma npeacraBiaeHus pe3yJabTara:
Otuer o npojenaHHOM padoTe:
Tema u nenb padboTh
2. Omnucanue XojAa MNPOBEACHHUS PabOThl, OIMMOOK, BO3HUKIIUX B pPE3yJbTaTe BbIMOJIHEHUS
paboThl, annapaTHBIX XapaKTEPUCTUK KOMITbIOTEpA
3. OTBeThl Ha KOHTPOJIbHBIE BOTIPOCHI

=

Kputepun onenkn:

O1eHKa «OTVINYHO» CTABUTCS, €CIIH 3a/laHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTAaBUTCS, €CIIM XO/1 BBIMOJIHEHHS 3a/IaHHsI BEPHBIH, HO ObLIa JOMYIIeHa
OJIHA WJIM JIB€ OUIMOKH, IPUBEAIINE K HEMPABUILHOMY pe3yibTary.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIN IIPUBEIEHO HETIOIHOE BBIIIOJIHEHNE 3aJaHUS.

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 33/1aHUE HE BBIIIOJIHEHO.
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Tema 2.5 KoMnmoHeHTHI CHCTEMHOI'0 0JI0KA

JlaGopaTopHoe 3aHsiTue Ne 8
YcranoBka KoH(UTYpauyu cucteMsl pH nmomomu yruutel CMOS Setup

Henb: n3yunts Hactpoiiku mporpamMmbl BIOS Setup, ymers nonb3oBarbesl napameTpamu
BIOS nnist HacTpoiiky KOMITbIOTEpA Ha ONITUMAJILHYIO PaboTy.

Bbinosinus padory, Bel Oyaere:

ymemby:

- BBINIOJIHATH YCTAHOBKY KOH(UTYpalliy CUCTEMBI;
- MIOHUMATh NMPO(HECCHOHABHBINA TEKCT.

MarepunanbHoe obecrnieyeHue:
Meroauueckue yka3aHusl Uil BBIIOJIHEHHS JTa00PaTOPHBIX paboT, KOMIBIOTED.

3aganue:
BoInonHuTh ycTaHOBKY KOH(UTrypanuu cucteMsl pu nomoinu yruautel CMOS Setup

Kpartkue TeopeTudeckne cBeieHUs:
OO01ue cBeIeHUA

BIOS (Basic Input/Output System), uto B mepeBoje Ha pycckuii o3HauaeT: «basoBas
cucTeMa BBOJA/BBIBOJA». Takoe Ha3BaHHE MOMYy4Ws HAOOp MHKpONPOrpaMM, OTBEYAMOIIUX 32
paboty 0a30BbIX (YHKIMH BMJE0AJaNTEpOB, AMUCIUIEEB, AMCKOBBIX HAKOMMUTENEH, JAMCKOBOJIOB,
KJIaBHATYP, MBIIIEH U JPYTUX OCHOBHBIX YCTPOMCTB BBOA/BBIBOJIA HH(OPMAITIH.

OcHoBubiMU  QyHKuusAMU BIOS spnstorcss nHawanmpHblil 3anyck IIK, TectupoBanue u
NepBUYHAs HacTpoiika 00OpyHOBaHUS, pACHpPEICIIEHUE PpEeCypcoB MEXAYy YCTPOHCTBAaMU H
aKTUBaLUs IPOLEAYPHI 3arpy3KH ONEPALOHHON CUCTEMBI.

C yueroMm toro, yto BIOS oTBeuaer 3a camblii HayaJIbHBIN 3Tal 3arpy3Ku KOMIIbIOTEpa BHE
3aBHCUMOCTH OT €ro KOH(Hrypauuu, TO 3Ta Mporpamma J0JDKHAa OBbITh JOCTYIHA s 0a30BbIX
YCTPOMCTB cpa3y e Mociie HakaTus Ha KHoNKy BkitoueHus [IK. IMeHHO mosToMy OHa XpaHUTCs
HE Ha JKECTKOM JIMCKe, KaK OOJIBIIMHCTBO OOBIYHBIX MPUIIOKEHHUH, a 3alUChIBAETCS B CIIELUAIBHYIO
MHUKpOCXeMy (IIdII-naMsTH, pacloyioKEHHYIO Ha CHCTEMHOM IjaTe.

[Tomumo duI-mamsT, B KoTopoii Xxpanures cama BIOS, Ha cucTeMHO# maTe cylecTByeT
U elle OJMH BMJI NMaMATH, KOTOPBIM MPEeayCMOTPEH Ul XpaHEHHs] HACTPOEeK KOH(UTypaluu 3TOi
porpaMMsbl. M3roraBauBaeTcss OH C NPUMEHEHHEM KOMIUIEMEHTAPHOIO METaJ0-OKCHIHOTO
nonynpoBoguuka uin CMOS (Complementary Metal Oxide Semiconductor). Mmenno stoit
ab0peBUaTYpOil M Ha3bIBAIOT CHELMATM3UPOBAHHYIO MaMATh, B KOTOPOH cOlep)KaThCsl JaHHbBIE O
3alycKe KOMIbIoTepa, ucnosb3dyemsie BIOS.

CMOS-namsaTh nuTaercs ot 6aTapeiiku, yCTaHOBJIEHHON Ha MaTepuHCKoH 1uiate. biaaronaps
3TOMY, MPU OTKIIFOUEHUU KOMITbIOTEpa OT po3eTKU Bce HacTpoiiku BIOS coxpanstorcs. Ha cTapsix
kommnbioTepax ¢yHkuuun CMOS-namatu ObUIM BO3JIOXKEHBI Ha OTIENBHYIO MHKpocxemy. B
coBpeMeHHBIX ke [IK oHa siBisleTcs yacTpio uuncera.

IIpouenypa POST u nepBoHayansHag 3arpyska [1K

[Tocne Ha)kaTusi KHOMKKM BKJIFOYCHHUSI KOMIBIOTEPA, TIEPBBIM 3aITycKaeTcsi OJI0K

MMATAHWS, HauWHAas MOaBaTh HANpsHKEHWE Ha MaTEPUHCKYIO miaty. Ecinu oHO B HOpMe, TO yuIiceT
JaeT KOMaHJly Ha cOpoCc BHYTPEHHEH MaMsATH LEHTPaJbHOIro Ipoleccopa u ero 3amyck. [locme
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9TOro Mmponeccop HAYMHACT IMOCJICAOBATCIIbHO CUHUTLIBATH U BBINMOJIHATE KOMAH/IbI, 3allMCAHHLIC B
CHUCTEMHOU NaMsITH, pOJib KOTOPOH BBIMTOIHAET Kak pa3 Mukpocxema BIOS.

B camoMm Hauaie MpoIeccoOp TMoJiydyaeT KOMaHIAy Ha MpPOBEICHHE CaMOTECTHPOBAHHMS
komroHeHToB Kommbtotepa (POST - Power-On Self-Test). Ilporienypa POST Britouaer B cels
HECKOJIBKO 3TarloB, MPOXOXKICHHE OOJIBIIMHCTBA KOTOPBIX BBl MOXKETe HaOr0naTh Ha dkpaHe [1K
cpa3y mociie ero BKIYeHus. [lociiesoBaTelibHOCTh MPOMCXOMAIICTO IEpel HayalloM 3arpy3Kd
OIEPAIMOHHOM CHCTEMbI TAKOBA:

1. CHavasia IpOUCXOUT ONPEAEIICHUNE OCHOBHBIX CHCTEMHBIX YCTPOMCTB.

2. Jlanee ocyuiecTBis€TCd WHULMAIM3ALUS YCTAHOBJIEHHOMN ONEpaTUBHOM NaMSATH, 3alUCh B
Hee BIOS u npoBepka MUKpOIIpOrpaMMbl Ha IIEJIOCTHOCTh JaHHBIX.

3. Tpernii mar - HacTpoiika Habopa CUCTEMHOM JIOTUKH, WU TPOIIE TOBOPS, YUTICETA.

4. 3aTeM POUCXOAUT MOUCK U OINpPEAENICHUE BUIECOKapThl. ECiin B KOMIBIOTEPE YCTAHOBIIEH
BHEIIIHUM (CaMOCTOSATENbHBIN) BHUIECOadaNTep, TO OH OyaeT uMmeTh coocTBeHHyto BIOS, xoTopyio
ocHoBHasi cuctemHas BIOS Oyner uckaTe B ompejeieHHOM JAHana3oHe aJapecoB mamsTH. Ecmu
BHEIIHUHN Tpaduuecknii agantep OydeT HaiiieH, TO MepBOE€, YTO BBl YBHIUTE Ha dKpaHe, Oyaer
n300pakeHUe C Ha3BaHUEM BHUICOKapThI, chopmupoBanHoe ee BIOS.

5. Tlocne HaxoxaeHusi rpaduuecKkoro ajantepa, HAUYMHAETCS MPOBEPKAa LEIOCTHOCTU
napameTpoB BIOS u cocrosinus O6atapeiiku. B 3TOT MOMEHT Ha 3KpaHe MOHHUTOpA OJHA 3a APYrou
HAYMHAIOT TOSBIATHCA TE€ CaMble TaWHCTBEHHBIC Oeible HAAMKMCH, BBI3BIBAIONIME TpEHeT Y
HEOMBITHBIX TOJb30BaTeNIel H3-3a HEMOHUMaHMs npoucxoxsuero. Ho Ha camom Jnene Huuero
CBEPXBECTECTBEHHOTO B ’TOT MOMEHT HE IMPOUCXOJIUT, B UYeM BBl caMH ceifuac yoenurecs. [lepBas,
camasi BEpXHsS HAJIHCh, KaK MPaBUIIO, COJEPIKUT JOrOTHI pa3padoTunkoB BIOS u umrpopmarmio
00 ee yCTaHOBJIEHHOW BEpCHH.

—=_American

— —
P ——

=——= Megatrends

AMIBIOS(C)2010 American Megatrends, Inc.

ASUS PB268-V LX ACPI BIOS Revision 0703
CPU: Intel(R) Core(THM) 1i7-2600K CPU @ 3.40GH2
Speed: 3S30MHZ

Total Memory: 16384MB (DDR3-1648)

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

Detected ATA/ATAPI Devices...
SATAGG._1 PLEXTOR PX-2S6MSPro
SATASG.2 WOC HWD1002FAEX-00Z23A0
SATASG.3 HL-DT-ST DVDRAM GH22NSSO

@ Auward Modular BIOS ub.B88PC
¥ Copyright (C) 1984-26811, Award Software, Inc.

Z268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58CGHz(188x45)
<CPUID :888286A7 Patch ID :8808088025>
Memory Testing : 16382MB OK + 66M shared memory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

<DEL> :B10S up <F9> :¥XpressRecovery2 <F12> :Boot Menu <End> :0f lash
82,-21,2812-2 7AB9HCBMC-8B8




6. 3aTeM 3aIyCKaeTCsl TECTUPOBAHUE LIEHTPAIIBHOTO MPOIECCOPa, MO0 OKOHYAHUU KOTOPOro Ha
JUCIUICH BBIBOJSTCS JaHHBbIE 00 YCTAHOBJICHHOM YHIIE: Ha3BaHHUE MPOU3BOIUTEINS, MOJACIU U €ro
TaKTOBas 4acToTa.

7. CnenoM Ha4MHAETCS] TECTUPOBAHUE ONEPATUBHON nmamMaTu. Eciiu Bce MpoXOAUT yaqyHO, TO
Ha dKpaH BBIBOAUTCS 00U ycTaHoBIeHHbIH 00beM O3Y ¢ Haamuchio OK.

8. Ilo oxoHYaHUM MPOBEPKU OCHOBHBIX KOMIOHEHTOB [1K, HaunHaeTCs MouCK KiIaBUaTyphl U
TECTUPOBAHUE JPYTUX TOPTOB BBOJA/BBIBOJIA. B HEKOTOPHIX Ciy4asx, Ha 3TOM JTale 3arpys3ka
KOMITBIOTEPA MOXKET OCTAHOBUTKLCS, €CJIM CHCTEME HE YAAacTcs OOHAPYKHTh TMOIKIIOYCHHYIO
kiaBuatypy. [Ipu aTom Ha SKpaH cpasy ke OyAeT BBIBEJICHO 00 3TOM IpeIypeKIeHUE.

9. Jlanee HayMHAETCS ONMpE/ENCHUE MOJKIIOUEHHBIX K KOMIBIOTEPY HAKOMUTENCH, BKIIIOUAs
ONTHYECKUE TPUBOABI, XKECTKUE MUCKU W (Quomi-gucku. CBeaeHUs O HaWJIEHHBIX YCTPOMCTBaX
BBIBOJSITCS Ha 9KpaH. B Tom cnydae, eciny Ha CHUCTEMHOHM IUIaTe YCTAHOBJIEHO HECKOJIBKO
KOHTPOJJIEPOB OT PAa3HBIX IPOM3BOAUTEIICH, TO MpOIEAypa MX HHHUIMAIW3AIUUA MOXKET OBITh
0TOOpa)keHa Ha Pa3HBIX dKpaHax.

Serial ATA AHCI BIOS, Version iSrc 1.28E
Copyright (c) 2883-2888 Intel Corporation

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

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

Port-88: Hard Disk, OCZ-VERTEX3 MI

Port-81: Hard Disk, WDC WD64B2AREX-BBYIAB
Port-82: Hard Disk, ST31588341AS

Port-83: Hard Disk, Hitachi HDS72484BALE648

Port-84: CDROM, Optiarc DUD RH AD-5268S

i 'S-BBHUHEBH

10. Ha 3aBeprmaroriieM dTare OCyIIeCTBISICTCS pacpeelieHue pecypCoB MEXKTy HalICHHBIMU
BHyTpeHHUMH ycTporcTtBamu [IK. B crappix kommbroTepax, mocie 3TOro OCYLIECTBISETCS BBIBOJ
Ha JAMCIJIell UTOroBOoil TalOnMIBl CO BCeM OOHapyXeHHbIM 000pyJoBaHHEM. B coBpeMeHHBIX
MalIMHax TabauIa Ha JUCTIEH y)KEe HE BBIBOJUTCA.

11. Haxonen, ecnu mnpomneaypa POST mnpomnwia ycnemno, BIOS Haumnaer mouck B
MOJIKJIIOUEHHBIX HakonuTensx [ maBHoi 3arpy3ounoit O6mactu (MBR), rioe comepxkarcs maHHbie o
3amycKe OINEeparMoOHHON CHCTEMBI U 3arpy304YHOM YCTPOMCTBE, KOTOPOMY HEOOXOJMMO MepeaaTh
JanbHelIee yrnpaBieHHe.

B 3aBucuMMOCTH OT yCTaHOBJIEHHOW Ha KommbtoTep Bepcuu BIOS, mpoxoxaeHue mporenyps
POST moxer mpoxoauTb ¢ HEOOJBLIIMMH H3MEHEHUSMU OT BBILIECONHMCAHHOTO MOpSAIKa, HO B
IIEJIOM, BCE OCHOBHBIE 3TaIlbl, OyAYT BBIIOIHATHCS MU 3arpyske kaxaoro [1K.

UEFI BIOS

bazoBeie mpuHIMNBEl padoThl cucreMHoM BIOS nayms HAaCTONBHBIX KOMITHIOTEPOB OBLIH
copmupoBanbl B jgajekux 80-bIX Tofax NpPOIUIOro Beka. 3a MpouleNne IecITUIeTUs
KOMIIbIOTEpHAs] MHAYCTpUsL OypHO pa3BHBaJlach U 3a 3TO BPEMs IOCTOSIHHO CIIY4aJlUCh CHUTYalluH,
KOTZIa HOBBIE MOJCJIM YCTPOMCTB OKa3bIBAJIUCh HECOBMECTUMBIMU C ONPEIEICHHBIMU BEPCUIMU
BIOS. UYro Obl pazpemaTs 3T M1poOjembl, pa3pabOTUMKaM MOCTOSSHHO MPUXOJIUIOCH
MOIUGUIMPOBATh KOA 0a30BOM CHUCTEMBI BBOJA/BBIBOJIA, HO B WTOTE LEJIBIA PsJI MPOrPaMMHBIX
OTPaHWYEHUHN TaK M OCTAJICS HEW3MEHHBIM CO BpeMeH mepBbix nomamHux IIK. Takas curyanus
npusBesia K Tomy, uro BIOS B cBoeM KiaccHyeckoM BapHUaHTE OKOHYATENBHO IEepeCcTall
YIOBJIETBOPATh  TPEOOBaHMAM  COBPEMEHHOIO  KOMIIBIOTEPHOIO  JKe€jle3a, Memas  €ro
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pacrpoCTpaHEHUIO B MAaCCOBOM CEKTOpe MepcoHanok. CTano MOHSATHO, YTO HEOOXOAMMO YTO-TO
MEHSTb.

B 2011 romy, ¢ 3amyckoM B MpPOM3BOJCTBO MAaTepUHCKHX IUIaT Juis mpoueccopoB Intel
nokosieHus: Sandy Bridge, ycranaBmmBaromuxcs B pazbem LGA1155, Hawamoch MaccoBoe
BHE/IPEHHE HOBOTO MPOTPaMMHOT0 HHTepdeiica sl Ha4aabHOU 3arpy3ku kommnbiotepa - UEFI.

Ha camom nene nepBast Bepcusi JaHHOM anbTepHaTHBBI 00bIdHON BIOS Oplna paspaboTaHa u
YCIIEIIHO HCIOJb30BaHa KommaHuel Intel B cepBepHbIX cucTemax emie B KoHIE 90-bIX TOJIIOB.
Torna, HoBbI mMHTEpdeic mns HavanbHOW 3arpy3ku [IK maseBancs EFI (Extensible Firmware
Interface), Ho yxe B 2005 romy ero HoBas cnenudukanus moryuania HazBanue UEFI (Unified
Extensible Firmware Interface). Ha ceromnsimauii neHb 3TH JBe aOOpeBHATYphl CUYHTAOTCS
CUHOHUMAaMH.

Kak BuauTte, mpoOM3BOJUTENN CHUCTEMHBIX IJIAT HE OCO0O CIEMIMIN NEPEeXOIUTh K HOBOMY
CTaHAapTy, 0 TMOCJIEAHEr0 MbITasACh COBEPIICHCTBOBATh TpaauuuoHHble Bapuauuu BIOS. Ho
OUYeBUJHAs OTCTAJOCTh STOM CHCTEMBbI, BKJItOYass ee 16-OuTHbBI uHTepdelc, HE BO3MOXKHOCTh
uCcroibp3oBaTh Oojee 1 MO aapecHOro MpOCTpaHCTBA MAaMSTH, OTCYTCTBHE TOAJEPIKKU
HakonuTenei oOwvemMoM Oonee 2 TO u japyrue NOCTOSIHHBIE HepaspeluMble MPOOIEMbI
COBMECTHMOCTH C HOBBIM 000pPYZOBAHHUEM BCE K€ CTAIM CEPhE3HBIM apryMEHTOM IS IIepexoaa Ha
HOBOE MTPOTPaMMHOE PEIICHHUE.

Kakwue sxe n3MeHeHHs puHec ¢ cOOOH HOBBIH 3arpy304HbI HHTEpdeiic, mpeanoxeHnbli Intel
u B yeMm ero ornuuuss or BIOS? Kak u B cinywae ¢ BIOS, ocnoBno#l 3amaueit UEFI sBnsiercs
KOPpEKTHOE ompezenieHrne o0opyaoBanusi cpa3y nocie BrimroueHus [IK m mepemaya ymnpaBieHus
KOMITBIOTEPOM ornepannoHHoi cucreme. Ho npu stom, nepemensl B UEFI HacTonbko riy0oKu, 4TO
cpaBHuBaTh ee ¢ BIOS Obu10 OBI NPOCTO HEKOPPEKTHO.

BIOS — sT0 mpakTuyecku HEM3MEHSEMBIA MPOrPaMMHBIM KOJ, BUIUTHIA B CIHEIHAIBHYIO
MHUKpPOCXEMY M B3aUMOJAECHUCTBYIOUINI HANpPSAMYI C KOMIIBIOTEPHBIM O0OpPYJOBaHHEM C IOMOIIbIO
COOCTBEHHBIX MpOrpaMMHBIX cpeAcTB. [Ipomenypa 3arpy3ku kommbioTepa ¢ momoinpio BIOS
IIpOCTa: cpa3y Mocje BKIIOUEHUSI KOMITbIOTEpA MMPOU3BOIUTCS MPOBEPKA 00OPYIOBaHUS U 3arpy3ka
IIPOCTBIX YHHUBEPCAIBHBIX JpaliBEpOB A OCHOBHBIX allllapaTHbIX KOMIIOHEHTOB. llocie 3toro
BIOS naxoauT 3arpy3urk onepanuoHHON CUCTEMBI U €0 aKTUBUPYET. Jlanee mpoucxoauT 3arpy3Ka
OC.

Cucremy UEFI MoxHO Ha3BaThb MpOCIOWKONM MEXIy allapaTHbIMM KOMIIOHEHTaMH
KOMIIBIOTEPA, C UX COOCTBEHHBIMU MUKPOIPOTrpaMMaMH-TIPOLIMBKAMH, U ONIEPALIUOHHON CUCTEMOI,
4TO TO3BOJIAeT el Tak e BbIMoNHATH (yHkuuu BIOS. Ho B ortmmume or BIOS, UEFI
NpEeJCTaBIseT COOOH MONAYJIBHBIA MPOrpaMMHUpPYEMbI HHTepdeiic, BKIIOYAIOMINUNA TECTOBBIE,
pabourie W 3arpy304yHble CEpBUCHI, JpaliBepbl yCTPOWCTB, NPOTOKOIBI KOMMYHUKAIIUM,
(GYHKIMOHATIBHBIE DPACHIMPEHUS M COOCTBEHHYIO TIpaduyeckyro 000J0YKy, YTO JeNaeT ero
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HE3aBUCHUMOCTb OT TIPOLIECCOPHON apXUTeKTopbl. Crnenmuduranum 3TOW CHUCTEMBI IMO3BOJSIOT
paboTarh el MPaKTHYECKHU C 000 KOMOWHANUEH YumoB, Oyas To apxuTektypa x86 (Intel, AMD)
wm ARM. Bonee toro UEFI umeer mpsiMoii JOCTYIT KO BCEMY amnmapaTHOMY OOECIICUEHUIO
KOMIIbIOTEpa U MIaTGOPMEHHO HE3aBUCHMBIE ApaiBephl, YTO JaeT BO3MOKHOCThH 0e3 3amycka OC
OpraHMU30BaTh, HAIIPUMEP, BHIXO/ B MHTEPHET UJIU PE3EPBHOE KONMUPOBAHUE JUCKOB.

B otmuume ot BIOS, kon UEFI u Bcs ee cimyxeOHas wHGOpMAIMS MOXXET XPAaHUTHCS HE
TOJIBKO B CHEIUATIBLHON MUKPOCXEME, HO U Ha pa3fiesiax Kak BHYTPEHHUX, TaK U BHEIIHUX JKECTKUX
JIMCKOB, a TaK K€ CETEeBBbIX XpaHWIHILAX. B cBolo ouepenp, TOT (akT, YTO 3arpy30uHbIe JaHHbBIE
MOTYT pa3MeIlaTbCcsd Ha BMECTUTENbHBIX HAKOMNMUTENSAX, IIO3BOJIAET 3@ CYET MOJYJIbHOMN
apxutekTypsl Hanenatb EFI OoratbiMu QyHKIHOHAIBHBIMH BO3MOXKHOCTSIMH. Hampumep, 3To
MOTYT OBITh Pa3BUTHIC CPEACTBA JUATHOCTHKH, WM IOJIC3HBIC YTHIIUTHI, KOTOPHIE MOXKHO OyneT
HCII0JIB30BaTh Kak Ha dTane HadyainbHoU 3arpy3ku [1K, tak u nocne 3amycka OC.

Eme oxno#i ximroueBoit ocobennocteio UEFI siBisieTcs BO3MOXKHOCTh pabOTHI C JKECTKUMH
JUCKaMH OTPOMHBIX 00BeMOB, pa3zmedeHHBIX 10 crtaHaapty GPT (Guid Partition Table).
[locneqnuit He moanep:kuBaercss HU ogHOW Moaudukarueit BIOS, tak kak umeer 64-OuTHbIe
ajzipeca CEeKTOPOB.

3arpy3ka I[IK na 6a3ze UEFI, kak u B cinyuae ¢ BIOS, HaumHaercs ¢ HMHHIIMAIM3AIUU
yctpoiictB. Ho mpu 3ToM, naHHas mpoleaypa IpoucXoauT ropa3ao osictpee, Tak kak UEFIMoxer
OIpEeENATh Cpa3y HECKOJIbKO KOMIIOHEHTOB OJHOBPEMEHHO B mapasuieabHoM pexume (BIOS
WHUIUAIM3UPYET BCE YCTPOICTBa MO ouepenu). 3areM, MPOUCXOAUT 3arpy3ka caMmoOil CHCTEMBI
UEFI, nox ympaBieHHEM KOTOPOW BBIMOJHAETCA KakoM-mnb0 HaOOp HEOOXOIMMBIX JEUCTBUI
(3arpy3ka JIpaiflBepoB, HHUIIMAIHU3AIMS 3arPy30UHOTO HAKOMUTENS, 3alyCK 3arpy30YHBIX CIYX)O U
T.J.), ¥ TOJIBKO IIOCJIE 3TOI'0 OCYILECTBISETCS 3ayCK ONEPALIMOHHON CUCTEMBI.

3anyck Windows ¢
Crapr Wunymaneaayws BIOS n

©- n-==- = - Ca-Ca-EE- &g s:

Windowt
BIOS NOCHACEITEMND CADOLATIET A NPOSEEROT BCE KOMNONEHTM — NICPUMED, UBTDEMMm APOUICTON 1 pysant

NAMATS ¥ BaRoOasary [Chs 90000 Cnd DODMUMTON & BNCKIM. HA ADTODMY BMOUSHRETOR NOACK 37 Dy Iwind A amoie.

3anycx Windows
* @

fpakmepn UEF! 00CIM NRCYECCOPS M NAMATS IR NIBECTRS. (20 Windows cnocofing

Crapy Weymanmaagn UEF) >

e
-~[€H

Donarwa UER EFl sapasen

2P
.
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S

PCOSm Iy NAITEOPM S0 w3 30MCmIN S

PN WY ST DA KOMBOE Tl MA TR WRYKETH PRCAGRG MW (IS ELISTEEN

w0l NNATM NN HACROMMAD IJJMERDEM NHE X AL aad Lo aprdmepw UEF)

MoskeT mokas3aTbcs, YTO Takash MHOTOCTYyINEHYaTas Mpoleaypa JI0JDKHA YBEJIMYUThH 00lee
Bpems 3arpy3ku 1K, Ho Ha camom nene Bce npoucxoaut Hao6opoT. C UEFI cucrema 3amyckaercs
ropa3zo ObicTpee, Onmarofaps BCTPOEHHBIM JpaiiBepaM M COOCTBEHHOMY 3arpy3uuky. B wurore,
nepen craproMm, OC monyyaeT ucuUepnbIBaoOIlyl0 HH(opManuio 00 anmapaTHOW HauWHKE
KOMITBIOTEPA, YTO MO3BOJIET 3aIIyCKAThCS €1 B TEUEHNUE HECKOJIBKUX CEKYH/I.

Hecmorpss Ha Bcro mnporpeccuBHocTs UEFI, Bce ke cyiuecTByeT psifi OrpaHUYEHUH,
CAEPKMBAOIINX AKTUBHOE PA3BUTHE M PACIpPOCTPAaHEHUE ITOrO 3arpy3uyuka. /leno B Tom, 4ro mis
peanu3aiy BceX BO3MOXKHOCTE HOBOTO 3arpy304HOro MHTepdeiica TpedyeTcs MoJHOLEHHAs ero
MOJJEPKKA CO CTOPOHBI OINEPAIMOHHBIX CHUCTeM. Ha ceromHsmHuid J€Hb B TMOJHOHM Mepe
ucnonb3oBate Bo3MokHOCTH UEFI mo3Bonsier Tonpko Windows 8. OrpaHuyeHHYIO HOJIEPIKKY
HOBOTO HHTEp(eiica nmeroT 64-paspsiaabie Bepcun Windows 7, Vista u Linux Ha siape 3.2 1 BbIIIe.
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Tax xe BozmoxkHocT UEFI ucnons3yrorcss B 3arpy3ouHom MmeHemkepe BootCamp kommanueit
Apple B cobcTBeHHBIX cucTemMax Mac OS X.

Hy a xkak xe mpoucxomut 3arpy3ka kommbrorepa ¢ UEFI, ecnu Ha HeM HCIONB3yrOTCA
HernozepkuBaeMast onepanuontas cucrema (WindowsXP, 32-6utnas Windows 7) unu daitosas
pasmerka (MBR)? Jlns Takux ciy4aeB B HOBBIH 3arpy30uHbld HHTEpQENc BCTPOEH MOIYJb
nojaepxkku copmectumoctu (Compatibility Support Module), mo cytu, npeacrapisitonuii u3 ceos
tpaauunoHHyto BIOS. IMeHHO 103TOMY, MOKHO BUAETH, KAK MHOTUE COBPEMEHHBIE KOMIIBIOTEPHI,
ocHanleHHble cucTeMHbiMH TiaTamu ¢ UEFI, 3arpykaercss TpaAUIIMOHHBIM CIIOCOOOM B pexuMe
smyiasiuuun  BIOS. Yamie Bcero 3TOo NPOUCXOAUT IMOTOMY, 4YTO HX BIJIAJENbBLBI MPOJOJIKAIOT
ucnoJib3oBath pazaensl HDD ¢ tpaguunonHoit MBR u He xoTsT nepexoauTts k pazmerke GPT.

IIporpamma HacTpolriku BIOS

Jnst Toro, 4yro OBl 3amycTUTh mporpammy Hactpoiiku BIOS HeoOxomuMo BO Bpems
MPOBEACHUS TMPOILEAYyphl MepBoHaYanbHOro TectupoBanus [IK HaxaTh ompeneneHHyrO KIaBHUIILY
WIK UX codyeraHue. B monaBmisionieM OOJBIIMHCTBE CIy4yaeB B HACTOJBHBIX KOMIIBIOTEpAX s
Bxona B BIOS Setup ucnomnssyercs knaBumma Del, pexe F1 mmu F2. B HOyrOykax HaoGopor,

HauOoJIee yacTo Ui STUX LieJel 3aaeicTByroTcs uMeHHO (yHkinonansHeie knasumu (F1, F2, F11,
F12).

American
Megatrends

WWWwW.ani.com

BLUS (C) 2007 American Megatrends, Inc.
S PSKPL ACPT BIODS Revision 0603
PO : Intel (B) Penlium(R) Dual CPU E2180 @ 2.00GHz
gpeed : 2.51 GHz Count : 2

Press DEL to run Setup

Press F8 for BBS POPUP

DDRZ2-667 in Dual-Chamnel Interleaved Mode
[nitializing USB Controllers .. Done.
1504MB 0K

V3HaTh TOYHO, KakWe W3 KIABHII HCIONB3YIOTCA Juisi 3amycka BIOS Setup mMoxxHO U3
MHCTPYKLIMU K KOMIBIOTEPY WJIM CHCTEMHOH IaTte. Tak e B HEKOTOPBIX CIIy4asxX BO BpeMs
npoxoxaeHus npouenypbsl POST Ha skpaH MOHHTOpa BBIBOJWTCA IOJACKa3Ka, O TOM KakKylo

KJIaBUIYy HGOGXO,}II/IMO Ha>XXaTb AJId BXOJ4 B HaCTpOﬁKH.

® Award Modular BIOS ub.88PC
N Copyright (C) 1984-2811. Auward Software, Inc.

Z268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4 . 58CHz(188x45)
<CPUID :888206A7 Patch 1D :88888825)>
Menory Testing : 16382MB OK + 66M shared nenory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

DEL> :BI0S Setup <F9) :XpressRecoveryZ <F12> :Boot Menu <End> :0f lash
HZ2/21 H12-Z68-7AB9NCHMC -88
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[ToMrMO HEOOXOIUMOCTH 3HATh HY)XKHYIO KiIaBuily, /uis nonananus B BIOS Setup, He menee
BaXHO BBIOpaTh NMPaBWIbHBIH MOMEHT €€ HaxaTusa. YToObl He omo3jarh, JIydllle cpasy Iocie
Hayana 3arpy3ku IIK MHOrokparHo Ha)xuMaTh KJIaBHILY BX0Ja. B OONbIIMHCTBE CilydyaeB Takoi
croco0 rapaHTHPOBaHO oOecneyrBaeT 3amyck Hactpoek BIOS.

[Iporpamma Bios Setup umeer TekcTOBbIH HHTepdelic 0e3 Kakux-mmbo Iu3aifHepCKUX
YXUIIPEHUHA U YIPABIAETCS UCKIIOUUTEIBHO C MOMOLIbIO KiIaBUATypbl. OOBSICHSIETCS 3TO TEM, UTO
rpaduueckas 000JI04Ka 3TOTO MPUIIOKEHHUS MPAKTHUECKH HE MeHsu1ach ¢ 80-bIX TOJI0B, MOATOMY
BCE BBIMVISAUT OYEHb [IPOCTO M ACKETUYHO.

B obmewm cnydae unTepdeiic BIOS Setup ObiBaeT ABYX THIIOB: C PacIiOIOKEHHUEM TJIABHOTO
MEHIO B JIBa CTOJIOIA WJIM TOPU30OHTAIbHO. [IOHATH Kakol THUI mepe] BaMU MOXKHO Cpasy Iocie

BXOJia B IPpOrpaMMy U OTKPLITHA €€ TJIaBHOTI'O OKHA.
CMOS Setup Utility - Copyright (C) 1984-2011 Award 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
Power Management Setup Save & Exit Setup

PC Health Status Exit Without Saving

Esc : Quit tls«: Select Item F11 : Save CMOS to BIOS
F8 : Q-Flash F10 : Save & Exit Setup F12 : Load CMOS from BIOS

Change CPU’s Clock & Voltage

B mepBom ciyuyae Bbl yBUAWTE Ha CHHEM (DOHE CIIMCOK pa3/EioB, pa3MEIICHHBIX B JIBa
cronbua. Takoil BapmanT XapaktepeH mns Bepcuil BIOS, paspabortannbix xommanueil Phoenix
Technologies (AwardBIOS, Award Modular BIOS, Award WorkstationBIOS). Mx TpanuunoHHo B
CBOMX CHCTEMHBIX IUIaTax MCHOJIb3YIOT Takue npousBoaureny, kak MSI, Gigabyte, Foxconn, ECS
U ApyTHe.

Bo BTOpOM ciydyae mepen BaMU MOSBUTCS OKHO C CepbIM (OHOM, B KOTOPOM MEHIO C
OCHOBHBIMM pa3zJielaMi OyAeT pa3MellaTbcs CBEpPXY 3KpaHa, B BHUJAE CHUHEH TOPU30HTAIbHON
nonocku. Takoi uHTepdeiic, kak mpasuio, npucymr it BIOS komnanuun American Megatrends
(AMIBIOS, Aptio AMIBIOS), ucnons3ytomuxcs B marepuHckux miatax ASUS, Intel, ASRock u
HEKOTOPBIX JPYTUX.
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BIOS SETUP UTILITY

Advanced Pouer

Boot

Exit

System Date
Legacy Diskette A
Language

Primary IDE Master
Primary IDE Slave
Secondary IDE Master
Secondary IDE Slave
Third IDE Master
Fourth IDE Master
IDE Configuration

vVvVvvvvyVeyw

v

System Information

[

:10:191]

[Thu 03,27,2003]
[1.44M, 3.5 in]
[English]

[ST320413A1

[ASUS CD-S3401
[Not Detected]
[Not Detected]l
[Not Detectedl
[Not Detected]

Use [ENTER1, [TAB]
or [SHIFT-TAB] to
select a field.

Use [+] or [-] to
Configure system Time.

o Select Screen
tl  Select Item
+-~ Change Field
Tab Select Field
F1 General Help
F16 Save and Exit
ESC Exit

uv02.61 (C)Copyright 1985 2009, American Megatrends. D
Hecmotps Ha Takue pasnuuus B uHTepdelice 3TUX ABYX BapHaHTOB, Bce paszaensl BIOS Setup
UMEIOT cXOoXkee MpeacraBieHue. Yto Obl yOenuTbcs B ATOM, JaBaiiTe MOCMOTPUM Ha CTPYKTYPY
OKOH MPOTrpaMMbl B 000UX CITydasix.
B BepxHeii yacTu ’KpaHa BBl BCerja HalJeTe Ha3BaHHE TEKYIIero pasaena (B ciydae C
TOPU30HTAIBLHBIM MEHIO Ha3BaHUE MOACBEYMBACTCS) MIIM MOpA3ea.

CHOS Setup Utility - Copyright (C) 1985-2005, American Megatrends, Inc.

Date (MM:DD:YY)
Time (HH:HM:SS)

» IDE Primary Haster
» IDE Primary Slave
» SATAL

» SATAZ

» 3ATA3

» SATA4

» SATAS

» E-SATA

Floppy Drive A
Hold on

» System Information

Tde+:Move Enter:Select

Standard CHOS Features

[Tue 81/06/20691
[14:43:37]

[Not
[Not
[Not
[Not
[Not
[Not
[Not
[Not

[Not
[All

Detected]
Detected]
Detected]
Detected]
Detected]
Detected]
Detected]
Detected]

Installed]
Errorl

[Press Enterl

+/-/:Value
F8:Fail-Safe Defaults

Help Item

Use [ENTER], [TABI
or [SHIFT-TAB] to
select a field.

Use [+] or [-] to
configure system Date.

F10:Save ESC:Exit Fl:General Help

F6:0ptinized Defaults

OCHOBHYIO 4acTh 3KpaHa 3aHMMaeT 00JacTh, B KOTOPOM pa3MeIlaeTcsi CIIUCOK MOJpa3/iesioB
(0603HayarOTCs TPEYroJdbHBIMM CTpEIKaMH) W TapamMeTpoB BbIOpaHHOro paszzaena. CrpaBa OT
HAaUMEHOBAHMSI MapaMeTPOB PaACHOaraloTcsl UX 3HaueHus. [Ipu 3TOM CTOUT ydecTh, UTO €CiIu
napameTp BbLAETICH OJIEAHBIM L[BETOM (TOJIYOBIM MJIM CBETJIO-CEPBIM), TO OH JIMOO MMEET CTaTyc
«TOJIBKO JJIi YTEHUS» WU HECeT HUCKIIOYUTENbHO HH(OPMALMOHHBIA XapakTep, JUOO A ero
pelaKTUpOBaHMsI HEOOXO0AUMO U3MEHUTH JPYroi, CBI3aHHBIN C HUM MapaMeTp.
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BIOS SETUP UTILITY

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

» Storage Configuration I

» AHCI Configuration
b Sorten Taforwation CnpagoyHasa napopmauus

Knaeuww ynpasneHus

|
Cnucok noAapasaesnioe v napamMmeTpoB == Select Soraas
11 Select Itenm
e Change Field
Tab Select Field
F1 General Help
F18 Save and Exit
ESC  Exit

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

[IpaByto 4yacTp 3KpaHa OOBIYHO 3aHHMMAaET CTOJOEl, B KOTOPOM BBIBOJUTCSA KpaTKas
cripaBoyHasi HH(OpPMAIMs 110 BBAECICHHOMY MapaMeTpy WM MOApa3felny, a Tak e MOJACKa3KH I10
BO3MOXXHBIM JICHCTBHSIM M UCIOJL30BAaHUIO KJaBWIN yrpaBieHus (American Megatrends). B
nporpamme Hactpoiiku BIOS ¢ cunuMm (oHOM, moacka3ka MO UCHOJIb30BAHUIO (DYHKIIMOHAIBHBIX
KJIaBULI pacrojiaraercsi 0ObIYHO B HM)KHEH 4acTH 3KpaHa.

He cmotps Ha pa3Hoe 11BeTOBOE OGopMIIeHHE M HEOOJbIINE Pa3INyuus B PACIONOKEHUH Ha
9KpaHe pabodrx SIIEMEHTOB, MO CBOEW cyTH o0Oa mHTep(eiica OYeHb MOXOXKH, U IMPETOJHOCSAT
MHGOPMALIMIO HOJIb30BATEISIM MPAKTUYECKH OJMHAKOBBIM 00pa3zoM. MMEHHO M0O3TOMY NpueMbl
pabotsl ¢ mapamerpamu BIOS B 060ux citydasix mpakTHYECKH OJTMHAKOBBI.

JUia HaBUranuu NO MEHIO M BbIOOpa HYKHBIX I[apaMmeTpoB, MOAPA3/EiIOB WU pa3iesioB
UCMOJB3YIOTCS KJIABHMIIU CO CTpEeNKaMM, a JJS UX OTKpbITHS — kiaBuia «BBoa» («Enter»). 3a
BO3BpaT K MpeAbIaylIeMy SKpaHy U BBIXOJ U3 TEKYIIUX HacTpoek oTBedaeT kiaBuina «ESCy». Tax
’Ke TIpU MOMOIIM 3TOM KiaBUIIM Bbl MoxeTe BbIiTH u3 BIOS Setup Ge3 BHeceHUs M3MeHEHH B
HACTPOMKHU, HAXKaB €€ B TJIABHOM MEHI0. [[oMUMO 3TOro HEM3MEHHBIMU SABJISIIOTCS (QYHKIIMH KJIABHIII
«F1y», Be3pBatomeil cnpaBky u «F10», nHunmanusupyromei Beixoa u3 BIOS Setup, u3 mroboro
MecTa MporpaMMbl ¢ COXpaHEHHEM clienaHHbIX u3MeHeHnid. Knasumm «PageUP»/«PageDowny nmmn
«+»/«-» TPaJAULMOHHO HCIOJIB3YIOTCS AJS IMOCIENI0BaTEIbHOIO nepedopa JOCTYMHBIX 3HAUYEHUM
U3MEHSEMbIX [TapaMeTPOB.

KpomMe BbllIenepednciIeHHbIX KiIaBHII, s paboTel ¢ HacTtpoiikamu BIOS wmoryr
WCIIONB30BaThess M Apyrue (yHKuuoHanbHble KiaaBumu («F2» - «F9», «Flly, «F12»), HO ux
Ha3HAYEHHUE B 3aBUCUMOCTH OT MOJIENH IJIAThl U €€ MPOU3BOAUTENS, MOXKET OTINYaThCA. BrpoueM,
yTo OBl MOHATH, 3a UYTO KaXJas U3 HUX OTBEYAeT, HECIOoXHO. JlocraTouHO oOpaTuThbes K
MI0/ICKa3KaM, BO3HUKAOIIMM Ha dKpaHe WIN MOJUCTaTh PyKOBOJCTBO K CUCTEMHOM IIJIaTe.

OcHoBHble pazaensl BIOS Setup ¢ KOJIOHOYHBIM INIABHBIM MeHIO (cuHuil GhOH)

Kaxxnas Mozenb MaTepUHCKOW MJIaThl BO MHOTHX CIIydasiX MMEET CBOM yHHKalIbHBIA Habop
HACTPanBaE€MbIX IIapaMEeTPOB, HO MPU 3TOM Ha3BaHMUS U TEMATUUYECKas HAIPABIEHHOCTb OCHOBHBIX
paznenoB BIOS Setup oObI9YHO OCTaIOTCS HEU3MEHHBIMHU.

Standard CMOS Futures
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B nanHom pasznene cocpenoTOueHbl OCHOBHBIE (CTaHAAPTHHIE) HACTPOMKM KOMIBIOTEpA, K
KOTOPBIM OTHOCSITCS: YCTaHOBKA CHCTEMHBIX 1aThl M Bpemenu (Date, Time), mapaMeTpbl TUCKOBBIX
nakoruresnieir (IDE Channel), a tak sxe pasnuuynas unpopmamus o cucreme (cBeneHus o0

YCTAaHOBJICHHOM IIPOLECCCOPE, KOJINYECTBE OHepaTHBHOfI ImaMsTu u z[pyrI/Ie).
CHOS Setup Utility Copyright (C) 1984-2811 Auerd Software

Date (nn:dd:
Tine (hh:nn:

IDE
IDE
IDE
IDE
IDE
IDE

Halt

Channe |
Channe |
Channe |
Chamne |
Channe |
Channe |l

On

uy
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Master
Slave
Master
Slave
2 Master
Master

Thee tMove Enter:Select
F5 iPrevious Values

Standard CNOS Features
Febh 16 2814 Iten Help
21 : 19 : 14

[None]

[None] Change the day, nonth,
[Nonel ueal

[None]l

[Nonel Heek>

[Nonel Sun

(All , But Keyboard) (Month>

Jan Lo Dec

<Daw>
1 to 31 or naxinum

allowed in the month)

{Year>
2088 Lo

¢/=sPU/PD Value F18:Save ESC:Exit Fl:General Help
FG:Fall-Safe Defaults F7:0ptinized Defaultls

Advanced BIOS Features

DTOoT pasnen coaepkuT pacumpennsie HacTpoiiku BIOS. K Hanbomnee pacnpocTpaHeHHBIM U3

HHX MOXXHO OTHCCTH:

VYnpasieHne K3-NaMaThio HEHTPaIbHOTO Ipolieccopa

[TapameTpsl, CBS3aHHBIE C HIOAHCAMH 3arpy3Kd KommbroTepa. Hampumep, 3/1ech MOXKHO
BKJIFOYMTH/OTKIIOUNTh pexkuM NumLock, pexxum yckopenHo#t 3arpy3ku (Quick Boot), a Tak xe
MOKa3 JIOTOTWTA MPOW3BOJAUTEINS TUIATBl BO BpPEeMs MPOBEACHUS MPOLEAYPhl CaMOTECTHPOBAHUS
(Full Screen LOGO Show).

Bri6op mocnenoBaTensHOCTH ompoca 3arpy3ouHbix ycrpouctB (First/Second/Third Boot
Device). Eme oana camasi BoctpeboBanHas (ynkiust B BIOS Setup, Hapsiay ¢ ycTaHOBKOM JaThl U

BpPEMEHH.

BxiroueHue/0TKIII0OYEHUE TEXHOJIOTHI CAMOKOHTPOJIA JKECTKOI'0 U CKa S.M.AR.T.
CHOS Setup Utility

Copyright (C) 1984-2811 Auvard Software
Advanced BIOS Features

» Hard Disk Boot Priority [Press Enter)
Quick Boot

EFI CDP/DVUD Boot Option

First Boot Device
Second Hoot Device
Third Boot Device
Password Check

HDD S.H.A.R.T. Capability [Disabled]
Linit CPUID Max. to 3
No-Execute Memory Protect [Enabled]

Delay For HDD (Secs)
Full Screen LOGD Show
Init Display First
Onboard VCGA
On-Chip Frane Buffer Size [ G4NB+2MB for GTT]

Values

[Enabled]
[Autol
[Hard Pisk]
[Disabhled]
[(Disabled]
[Setup]

[Disabled]

[ 8]
[Disabled]
[(PCI1]
[Autol

Tiee :Move Enter:Select +/=/PU/PD:Value Fl8:Save ESC:Exit Fl:Ceneral Help
F5:Previous

F6:Fail-Safe Defaults F7:0ptinized Defaults
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Advanced Chipset Features

B 3TOM pasnene onuchIBarOTCS HACTPOMKM YHUIICETAa, YCTAHOBJICHHOTO B CHCTEMHYIO IIaty,
BCJICICTBHE YET0 HA0OpP MapaMeTpoB 3/1€Ch HANPAMYIO 3aBHCHUT OT €ro Tuma ¥ mMoaupukammu. B
OOJIBIIMHCTBE CIy4aeB 3[eCh COOpaHbI OIIMH, OTBEUAIOUIME 3a PabOTy ONEpaTHUBHOM MaMsTH
(perynupoBKa 4acTOThl M TaWMHMHIOB), IIMHBI OOMEHa JaHHBIMH MEXIy mpoueccopom u O3V,
rpaduueckoit munasl AGP/PCI-E u Buneoanantepa.

Phoenix - AwardBIOS CMOS Setup Utility
Advanced Chipset Features

» DRAM Clock/Drive Control Press Enter Item Help
» ACP & P2P Bridge Control Press Enter
» CPU & PCI Bus Control Press Enter

HALT Command Detect Disabled

System BI10S Cacheable Disabled

UVideo RAM Cacheable Disabled

Intruder Detection Disabled

Cne):[yeT OTMCTUTb, 4YTO B HCKOTOPBLIX CUTyalUAX HWMCEHHO C IIOMOLIBIO H3MCHCHUA
apaMeTpoB ATOTO pasjielia MOXKHO IOBBICUTh CKOPOCTh PabOThI KOMIIbIOTEpA WMJIM KaK TOBOPST,
COBEpIIUTH pa3roH. llpaBaa, B mocieaHee BpeMsi OMNIMH, OTBEYAIOIIEE 33 YBEIHMUEHHE CKOPOCTH
paboter [IK, wyamie Bcero BBIHOCATCS MPOM3BOJUTEISMH B OTICJIBHBIA CIECIHUATM3HPOBAHHBIN
paznen BIOS.

Integrated Peripherals

JlaHHBIA pa3fen CoXepKUT NapaMeTphl, OTBeyarollue 3a paboTy, HWHTETPUPOBAHHBIX B
MaTEpUHCKYIO IUIaTy, NepupepuiHbIX YCTPONCTB, TAaKUX KAaK: KOHTPOJUIEPHI KECTKUX JHCKOB,
USB- nopToB, 3ByKOBBIX U CETEBBIX aJJallTEPOB, U MPOUHX.

CNOS Setup Utitity Copyright (C) 1984-2811 Award Software
Integrated Peripherals

eXtrene Hard Drive (XHD) [Disahled] [ten Help
PCH SATA Control Mode LAKCI1]

OROM Ul and Banner [Enabled)
SATA PortB-3 Native Mode [Enabled]

USB Controllers [Enabled]

USH Legacy Function [Enabled]

USHB Storage Function [Enabled]
Azalia Codec [Disabledl
Onboard H/W 1354 [Enabled]
Onboard H/H LAN [Enabled]
SMART LAN [Press Enterl
Onboard LAN Boot ROM [Disabled]
Onboard USB3.8 Controller [Enabled]
eSATA3 Controller [Disabled]

eSATA3 RAID Configuration [Press Enter)

Ti++:Move Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
FS iPrevious Values FG6:Fall-Safe Defaults F7:0ptinized Defaults

Hampumep, 31ech BBl MOXET€ BKIIOUUTH/OTKIIOYUTH BCTPOSHHYIO 3BYKOBYIO KapTy,
noanepxky USB-yctpolicTB BBoja win BbIOpaTh peskuM RAID s co3maHusi MaccuBa JKECTKHX
JIUCKOB.
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Power Management Setup

3nech coOpaHbl ONIMM, OTBEYAIOIIME 3a AJIEKTPOIUTAHUE M PEKUMBI YHEProcOepeKeHus
KoMmmbloTepa. [IpakTudyeck Bce COBpPEMEHHbIE KOMIIBIOTEPHI TO3BOJSIOT  OCYIIECTBIISTH
YIOpaBJICHUE 3JIEKTPONUTAHUEM HEMOCPEACTBEHHO M3 ONEPAllMOHHOW CHUCTEMBI, HO JUIsI 3TOrO
Tpedyercs mojaaepkka co croponbl BIOS cnenumanmmsupoBanHoro cranmaptel ACPIL, pexum, u
(YHKIIUU KOTOPOTO, PETYIUPYIOTCS KaK pPa3 B 3TOM pazJelie.

Tax ’xe 371ech Bbl MOXKETE yKa3aTb, Kakue NEHCTBHS JIOJDKHBI IPOUCXOAUTH MPHU HAXKATUU HA
KHOIIKY TUTaHUs, HACTpOouTh YycioBus BriatoueHus I[IK u ero mepexoga K MOHUKEHHOMY
MOTPEOJICHUIO SHEPTUH WU BBIXO0/1a U3 «CIITYKU.

CNOS Setup Utility Copuright (C) 1984-20811 Auard Software
Pover Managenent Setup

ACP1 Suspend Type [SI(STR)]
ACPI LED Control LEnabled)
Soft-Dff by PHR-BTIN [Iinstant-0ff1 Henu Level
PHE Event Make Up [Enabled]
Resune by Alarn [Disabled] [S1(POS)]

i Set suspend type to

! Power Un Suspend under
HPET Support [Enabled] ACPI 0S
HPET Mode [32-bit nodel
Pouwer On By Mouse [Disabled] [S3(SIR)]
Power On By Keyboard [Disabled] Set suspond tupe to
Suspend to RAN undex

AC Back Function [Soft-0ff] ACPI DS
ErP Support [Disabied]

Ties :Nove Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
FS:Previous Values FG6:Fail-Safe Defaults F7:0ptinized Defaults

PnP/PCI Configurations

B sTom paznene HaxoasaTcs mapaMeTpsl yrpaBieHus TexHonoruu Plug and Play, orBeuatomeit
3a pacrpejenienre pecypcoB mexay ycrporictBamu [1IK u ux OpicTpoe KoHGUTYpUpOBaHHE, a TaK
ke HacTpoiiku pabotsl muHbl PCIL. Kak mpaBuno, naHHble (yHKIIUH C YCIIEXOM BBIMOJIHSIOTCS
CHUCTEMON M HE TpeOyIT PYYHOrO BMeEHIATeNbCTBA. [103TOMYy B COBPEMEHHBIX KOMIIBIOTEpaX
JAHHBIN pa3/iesl MOXKET OTCYTCTBOBATh BOBCE.

PC Health Status (H/W Monitor)

CoBpeMeHHbIE MaTE€pPUHCKHE IJIaThl BCETJa OCHAIAIOTCSA JAaTYMKAMHU, KOHTPOJIUPYIOIIMMHU
paGouue TemrepaTrypbl W HaIpsDKEHHs OCHOBHBIX YCTPOMCTB, a Tak K€ CKOPOCTH BpalleHUS
BEHTWISITOPOB CHCTEMbI OXJIaXAEHHs. Bce MX Mokaszareian Kak pa3 U OTOOpa)kaloTcs B JaHHOM
paszeine.

ITomumo storo B PC Health Status MoxHO ynmpaBisTh pexumamu pabOTbl BEHTUISTOPOB U
HACTpanBaTh BAapMAHTHI ONOBEIIEHUN Ha Cllydal BO3HUKHOBEHHS IIEPETPEBA, OCTAHOBKH Kyjepa
WM OTKPBITUS KPBILIKUA KOPITyCa.
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2811 Auard Software

[tem Help

Menu Level

CNOS Setup Utility - Copyright (C) 1984

PC Health Status

[(Disabled)

Reset Case Open Status

[Disabled]
Don 't

open

resel case

status

[Enabled]
Clear case
sel

next

open status

and to be Disabled

al

boot

[Disabled)
[Disabled]
[Disabled]
[Disabled]

CPU Marning Tenperature
CPU FAN Fail Warning
POMER FAN Fail MWarning
SYSTEM FAN1 Fail HWarning

+/=/PU/PD :Value F18:Save ixit Fl:Ceneral Help

Enter :Select ¢
F6:Fail-Safe Defaults F7:0ptinized Defaults

FS :Previous Values

Frequency/Voltage Control

B nmanHOM pasgene coOpaHbl mapaMeTpsl, OTBEYAIOIIME 33 YCTAaHOBKY pabOYMX YacTOT U
3HA4eHUH HaNpsHKEHUH Ul MPOoLeccopa, ONepaTUBHON NaMsTH, BUJCOKAPTHI U JPYTUX YCTPOMUCTB.
[lo ymomyaHMiO BCE 4YACTOThl M HANpPSDKEHUS HMEIOT pPEKOMEHJOBaHHbIE 3HAUYEHUS U
HACTPauBalOTCsA aBTOMATHUYECKH, YTO TaPaHTUPYET HAJIEKHYIO pabOTy CHCTEMBI.

Phoenix - AwardBIOS CMOS Setup Utility
FrequencysVoltage Control
[Disabled]
[Disabled]

Dummy 0.C
Extreme Cooling

» Memory Feature
» UVoltage Control
» CPU Feature
CPU Clock Ratio
CPU Host Frequency(Mhz)

MCH Strap

CPU Uncore Frequency(Mhz)
CPU Clock Skew

Spread Spectrum

PCIE Frequency(Mhz)

0C Recovery

Save Profile

Enter:Select
FS:Previous

Ti+«:Move

Values

[Press Enter]
[Press Enter]
[Press Enter]
[20 X1

[1811]

[Auto]
[Auto]
[0 ps]
[Disabled]
[100]
[Disabled]

[Press Enter])
[Press Enter]

Help

F10:Save ESC:Exit
F?7: Defaults

F1:General

Tem He MCHCC, 3HAYCHHUEC HCKOTOPLIX MapaMETPOB 3TOI'0 pa3aciia MOKHO U3MCHATH BPYUHYTO.

OTO0 AaeT BO3MOXKHOCTb pPa3OrHaTh MPOIECCOp, MaMsITh U IMPOYHE KOMIIOHEHTHI, 3aCTaBUB HX
paboTaTh Ha MOBBIIIEHHBIX YacTOTaxX. TOJbKO HEOOXOIMMO TMOMHHUTH, YTO C OIHOH CTOpPOHBI,
Pa3roH MO3BOJISIET YBEJIMYUTH OOIYIO MPOU3BOAUTEILHOCTD CUCTEMBI, a C IPYTOM — MOXKET BbI3BATh
coou B pabote IIK u craTh nmpUuMHON BBIXOJA U3 CTPOSI PA30rHAHHOIO JKene3a (Hampumep, Mpu
YCTAaHOBKE 3aBBIIICHHBIX 3HAY€HUIl HampsbkeHuil). Tak dYro 37ech cieayer ObITh OYEHb
OCTOPO’KHBIMHU.
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CHOS Setup Utility - Copyright (C) 1984-2811 Auward 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 Temperature 38.8 °C

Ucore 1.3d4 V
DRAM Voltage 1.688 V

i+« :Move Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit F1:General Help
F5:Previous Values F6:Fail-Safe Defaults F7:0ptinized Defaults

Crout OTMCTUTb, YTO MHOI'MC KPYIHBIC MNPOU3BOAWUTCIM MATCPUHCKHUX IJIAT OIIOHUU I10
HaCTpOﬁKe 4aCToOT U HaHpﬂ)KeHI/Iﬁ BBIHOCAT B Cl'IeI_II/Ia.]'ILHHﬁ pasacii ¢ OpuruHaJlbHbIM HA3BAHHUCM,
nanpumep MB Intelligent Tweaker (M.1.T.) wiu Cell Menu.

Load Fail-Safe Defaults

OT0 He paszaen, a KomaHaa, cOpaceiBaromias Bce HacTpodku BIOS k 3HaveHuwsiM 10
YMOJTYaHUIO, TIPU KOTOPBIX TapaHTUpyeTcs cTabmibHas paborta Bceil cucteMbl. [locie BbiOOpa
ATOTO MYHKTA MepeJI BaMU OTKPOETCS OKHO, B KOTOPOM IOTPEOyeTCs MOATBEPIUTH COPOC HACTPOCK
Ha)KaTHeM KIABUIIH «Y ».

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

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

Integrated Peripherals Set User Passuword

Pouwer Management tup
Load Fail-Safe Defaults (¥/N)? N
PC Health Status |>aving

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

Load Fail-Safe Defaults

e e ———
Load Optimized Defaults
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Komanna, ycranaBnuBaromasi 3HaueHust Hactpoek BIOS takum oGpas3om, uToObl OBl ObuIa
obecrieueHa ONTHMANbHAs MPOM3BOAMTEIFHOCTh KOMITBIOTEPA C COXPAaHEHHWEM CTaOMIBHOCTH
paboThI BCex ero KOMIOHEHTOB. IIpu 3TOM nmapameTpsl, KOTOPBIE TOJBEPralOTCs aBTOMATHYECKOMY
MU3MEHEHHIO, 3aBUCAT OT MOJIEJIM CUCTEMHOH IIJIaThl 1 MOTYT Pa3HUTHCSL.

CMOS Setup Utility - Copyright (C) 1984-2811 Auard Softuware

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

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

Esc : Quit ti+¢: Select Iten F11 : Save CMOS to BIOS
F8 : 0O-Flash F18 : Save & Exit Setup F12 : Load CMOS from BIOS

Load Optinized Defaults

OJIHAKO yYTHTE, YTO TAaKask ONTHMHU3AIMS HACTPOEK B HEKOTOPBIX CIIydassX MOXKET IPHUBECTH K
HecTaOMIIbHON paboTe CHCTEMbI M3-3a HECOBMECTHMMOCTH YCTaHOBICHHOTO oOopymoBanus. Toraa
CIIeIyeT BEPHYThCS K HACTPOIKaM 10 yMoJIuaHuo mpu momoru komadael Load Fail-Safe Defaults
U MOMPOOOBaTh HACTPOUTH HY)KHBIC ITapaMeTPhbl BPYUHYIO.

Set Supervisor Password

KOMaHI[a, KOTOpass IO3BOJIACT YCTAHOBUTb, CHATH HJIM HN3MCHUTH a)IMI/IHI/ICTpaTI/IBHEJﬁ
MapoJjib, KOTOPBIM UCIIONB3YeTCs s MOJHOTO JOCTyma Ko BceM HacTpoiikam BIOS, a Tak xe mpu
3arpyske [1K.
Set User Password

Komanza, ycTaHaBinMBaromias mojab30BaTENbCKHA MapOIib, MO3BOJISIFOIIUN MOTYYUTh TOCTYI K
npocMoTpy 3HaueHuir mapamerpoB BIOS. To ecTh OOJBIIMHCTBO HACTPOEK OYIET 3aKPBITO ISt

PECAaKTUPOBAHUA. Tak xe JaHHBIN MapoJib MOXKXHO UCITOJIB30BATh IIPH 3arpy3Ke KOMIIBIOTCpA.

OcnoBHbIe pa3aensl BIOS Setup ¢ ropu30HTAIBHBIM IIaBHBIM MEHIO (CCDLIﬁ d)OH)

Main

Hcxons w3 Ha3BaHUS, 10 MHEHHIO Pa3pabOTYMKOB, B ITOM pasjelic COOpaHbI TIIaBHBIC
HacTpoiiku BIOS, K KOTOpBIM OTHOCATCS BpeMsl W Jara, mapaMeTpbl YCTaHOBJICHHBIX TUCKOBBIX
HakomuTened W oOmas cuctemHas wuH(opmanus (Bepcuss BIOS, monens mporieccopa, odobem
yCTaHOBJICHHOW mamsTH). Takum oOpazom, Main siBiiseTcsl MpakTUYECKH TOJHBIM aHAJIOTOM YKe
3Hakomoro Ham pazzaeia Standard CMOS Futures.
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BIOS SETUP UTILITY

Suystes Tine

Kak BbI, HaBepHOE, YK€ JOraJIaliuch, Hanubojee BOCTPEOOBAHHON OMIMEH B TAaHHOM pa3jele,
SIBJISIETCS] HACTPOMKA CUCTEMHOU JJaThl U BPEMEHH.

Advanced

Kak mnpaBuio, 3ToT pazgen umeeT HauOOJblIee KOJIMYECTBO OMIMA Ui HACTPOMKHU
komrnoHeHTOB M IIK m Biimrouaer B ce0si cpa3y HECKOJIBKO 3HAYMMBIX TMOJPA3CNiOB. 31eCh
HaxXOMATCS MapaMeTpbl, OTBEYaroIue 3a paboTy neHrpansHoro npoieccopa (CPU Configuration),
OlepaTUBHOM maMsATH, BHacoanantepa, uuncera (Chipset), muubsl nepemaun nganabix PCI u
texnonornu Plug and Play (PnP/PCI Configuration, PCl PnP), BctpoeHHbIX mnepubepuiiHbIx
yerpoiicte (Onboard Device Configuration), moproe USB (USB Configuration) u apyroro
000py10BaHUS.

» JumperFree Configuration

Tak ke B 9TOM pa3jieie MOXHO HAWTU ONIMM Pa3rOHa, IMO3BOJIAIONINE BPYUHYIO 33/1aBaTh
3HAUYE€HMs] 4YacTOT U HaNpsDKEHUH mpoueccopa, namsitd, a Tak ke muHbsl PCI-E. B HekoTopbix
cilydasiX, JIONOJHHUTEIbHO  IIOJB30BATENIAM  JOCTYIHAa  perynupoBka  3azepxkek O3V
(TafMUHIU/NAaTEHTHOCTh). BO MHOTMX MOZENSX MAaTEepPUHCKUX IUIAT, MapaMeTphl, OTBEUalolue 3a
pasroH, BBIHOCATCS B OTHENbHBIM moapasaen (Hampumep, JumperFree Configuration) mnm naxe
CaMOCTOATENbHBIN pa3nen raaBHoro MeHio (AlTweaker, Overclocking nnn ExtremeTweaker).
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W3-3a noctarounoro 0onbpIIOro Habopa KOMIIOHEHTOB M pazHOOOpas3us mapaMmeTpoB, pasel
Advanced mpakTHuecku He MMeeT YHH(PHUIMPOBAHHOW CTPYKTYphl. B 3aBHCHMMOCTH OT Mozenu
wiatel U pa3zpadorunka BIOS, konnyecTBO MOApPa3aeNoB/HACTPOEK U UX HAa3BaHUS MOTYT CHIBHO
pasHuTbea. Benp ecnu cpaBHuBath ¢ Bepcueil BIOS Setup, xoropas mmeer cuHuMii (oH, TO
nojiy4daercs, uto B paszene Advanced cobpano coaepkumoe cpasy msatu paszienos: Advanced BIOS

Features, Advanced Chipset Features, Integrated Peripherals, Frequency/Voltage Control u
PnP/PCI Configurations.

Power

JlaHHBIN pa3zen mo CBoeMy COJCpKaHUIO U CyTH WISHTHYEH pazaenam Power Management
Setup u PC Health Status (H/W Monitor).

Saspond Node

31ech HaxOATCS TapaMeTphl, OTBEYAIOIINE 3a dJIEKTponuTaHue u sHeprocoOepexxenue 1K,
MOHUTOPUHT pPabOYUX TeMIepaTyp M HaNpsHKEHUH €ero OCHOBHBIX KOMITOHEHTOB, a TaK e
KOHTPOJISI CKOPOCTEH panieHns BEHTHISTOPOB.

Boot

Vike U3 Ha3BaHUS BHIHO, YTO JAHHBIA paszei OTBEYaeT 3a KOH(OUTYPHUPOBAHUE MapaMeTPOB
3arpy3Kd KOMIbIOTEpa. FIMEHHO 371eCh pa3MeIeHbl, BOCTPEOOBAHHBIC MHOTUMH MOJIb30BATEIISIMH,
HACTPOMKHM  OMpEAETICHUS  MOCIEAOBATEIbHOCTH  ONMpOca  3arpy304YHbIX  YCTPOMCTB U
BKITIOYeHHE/oTKIII0YeHne KiraBuimm «Num Lock» (moapasmen Boot Settings Configuration).
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BIOS SETUP UTILITY

» Doot Powice Priority

Bo muorux cnywasx pasgen Boot Bkirouaer B ceOst mompasimen Security, coaepkariuii
KOMAH/Ibl YCTAHOBKH, CHSTHUS WJIM U3MCHCHHUS aJIMUHUCTPATHBHOTO M MOJIb30BATEIILCKOTO MapOJICH.
B nekoTopsix ke Bepcusix BIOS Setup mapamerps! yrpaBiieHUs TapOJISIMA MOTYT OBITh BBIHECEHBI
B OT/EJIbHBIA OJHOUMEHHBIN pa3ed.

Tools

BonpIIMHCTBO CUCTEMHBIX IUIAT OT mnomyispHoro mnpoussoaurens ASUS, conepkut
JOTIOJTHUTENBHBIA pa3/iesl, B KOTOPBIA IOMEMIAIOTCS BCIIOMOTATEIbHbIE WHCTPYMEHTHI UL
oonosnenust BIOS (EZ Flash 2), otkmouenus/Bmoueaus muan-OC Ha sape Linux (Express
Gate), cozganus npoduneir naanBuayansHbix Hactpoek BIOS (O.C. Profile), a Tak e npoepku
MOJIKJTFOYEHUS ceTeBoro kabeis Bo Bpems 3arpy3ku [TK (Al NET 2).

Exit

DTOT pa3gen OTBEYaeT 3a BBIXOJ M3 MeHI0 HacTpoek BIOS u oObenuHsieT B cebe Takue
KOMaH/IbI KaK:

e Exit & Save Changes — obecrmeurBaeT BBIXOJ W3 MPOrPaMMBI C COXPAaHEHHEM BCEX
ClIEJIaHHBIX BAMU M3MEHEHHUH.

e Exit & Discard Changes - ocymiecTBIsieT BbIXOJ W3 HPOTPaMMbl 0€3 COXpaHEHHs BCEX
ClIETaHHBIX H3MEHEHHUH.

e Load Setup Defaults — Bo3Bparaet HacTpoiiku BIOSk 3HaueHusIM 110 yMoa4aHuio (cOpoc K
3aBOJICKMM HAaCTPOUKaM).

o Discard Changes — orMeHa clieTaHHBIX H3MEHEHHI 03 BBIXOa U3 IPOTPAMMBI.
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BIOS SETUP UTILITY

Exit B Sove Changes

Save conliguration changes and exit now?

[ 10K] ] [Cancell

[Tocne BbIOOpa 000K M3 BBHIICYKAa3aHHBIX KOMaH]I TIepe/l BaMH MOSBUTCS OKHO, B KOTOPOM
HE00XO0AMMO MOJITBEPIUTH €€ BBIIOJIHEHUE, HAXaB KIaBuIly «Y», a 3aTeM «BBoa»

YcTaHOBKA BpEMEHH U JAThI

BIOS Setup ¢ cunum ¢poHom

C momoIIbi0 KIIABHUII CO CTPEJOYKaMH IepeMmelnaeM Kypcop Ha pasmgen Standard CMOS
Futures u naxxumaem «BBom» («Entery»). Hacto 3TOT pas3zien CTOMT MEPBbIM W HUYETO HHUKYIA
nepeMenaTh He Hal0, HO OBIBAIOT M UCKITFOUCHHS.

CMOS Setup Utility - Copyright (C) 1984-2811
Standard CMOS Features

Date (mn:dd :yy) Feb 16 2814
Time (hh:mm:ss) 21 : 19 : 13

B oTkpbIBIIEMCS OKHE C OMIMSIMH, CBEPXY HAXOJIUM JBa HY)XHBIX HaM mapamerpa — Date
(ata) m Time (Bpems). Jlnsg mepememieHus MEXAy 3HAYCHUSMHU I1apaMETPOB HCIOIB3YHTE
CTpenoyku. JIJis yCTaHOBKM 3HAYEHUH MOXKHO NMPUMEHSATHh Kak KiaBHIIU «+»/«PgUp» umm «-
»/«PgDny, Tak W HEMOCPEJACTBCHHBINH BBOJ IU(MpP ¢ KIaBUaTypsl. s pUKcauy yCTaHOBICHHBIX
3HauYeHUH MpeaHa3HaueHa KiaBuia «Beoay («Entery).

OOmwmit anropuT™M ACUCTBUHN 37€Ch JOCTATOYHO MPOCT: YCTAHABJIMBAEM KypCOp Ha HYKHOE
noJie (MOJICBEYMBAETCSI KPACHBIM), BBOJMTE WIIM BBHIOMpAETe €ro 3HaueHHe U Haxumaere «BBoay.
[anee nepexoauM Ha cieayrollee Mojie U Bce MOBTOPSIEM JO0 TeX IOp, MOKa BCE MapaMeTphbl He
OyIyT yCTaHOBJICHBI.

[Tocne Toro kak Bce 3HAUEHUS BBEICHBI, /Ul COXPAHEHUS M3MEHEHHH Ha)kKMMaeM KIIaBUIILY
«F10». B oTkpbIBIIEMCST KPACHOM OKHE BBOAMM OYKBY «Y)», Ha)KaB Ha KJIaBUAType OJHOMMEHHYIO
knaBumly. [locie nepezarpy3ku HOBble 3HAUE€HUsI BpEMEHHU U JAaThl BCTYIISAT B CUITY.

BIOS Setup ¢ cepbiM GoHOM

ITpu MOMOIIK KIIABHII ««—» M «—» BbIOMpaeM pasaen Main, XoTs B OOJBIIHHCTBE CIyJYacB
ATOTO JIeNaTh He MPHJETCS, TaK KaK OH MPAKTHYECKH BCET/a PACIIONIaraeTcsi MEPBBIM U OTKPHIBACTCS
0 YMOJYaHHIO cpa3zy nociue Bxonaa B BIOS Setup.
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BIOS SETUP UTILITY

Boot Tools Exit

[ :56:181

[Tue 062/18/20141

Haxomum B 3TOM pasupene mapamerpsl System Date (Cucremnas gata) m System Time
(CuctemHOe Bpemsi) U IEepeMEIlaeM Tyla Kypcop, MCIONb3ys KIaBUIIU «|» U «T». anee ans
BBOJIa 3HAYEHUI KCIIOJIb3yeM JTMO0 HETOCPEICTBEHHO KIaBUIIM ¢ Hudpamu, 1100 KIABUIIU «+» U
«-». [Inst nepeMenieHust MEXy MOJISIMU BHYTPH OJITHOTO IIapaMeTpa 37€ech NpeJHa3HaueHa KJIaBUIIa
«Taby. Ilocne BBosa TpeGyemoro 3HadeHUs HakUMaeM «BBomy.

Kak u B mpenpiaymeM ciydae, 4YTOOBI COXPAaHUTh BHECEHHBIE W3MEHEHHS, HaXXUMaeM
knaBumy «F10», a 3atem «Y». Cpasy mnociie 3Toro mnpousoiaer nepeszarpyska IIK, u HOBbIE
[apaMeTpsl BCTYIST B CUITY.

CMeHa 3arpy304HOro YCTPOUCTBA

IIpu ycTaHOBKE ONEpaLlMOHHON CUCTEMbI WM MPOBEIEHUH MPOMUIAKTUYECKUX paboT ¢ yxe
ycranoBiaeHHoH OC, yacTo HE00X0AMMO 00€CIIeUUTh 3arpy3Ky KOMIIbIOTEpPA HE C )KECTKOI'O JIUCKA,
a ¢ onrtudeckoro Hocutensd, USB-udmku wim kakoro-auGo Apyroro ycTpoilcTBa XpaHEHUs
naHHblX. [loaTOMy oOnHOW W3 caMbIX BOCTPeOOBAaHHBIX 3ajad, paad KOTOPOHl psAIOBBIM
MI0JIb30BATENSIM IPUXOAUTCS «lIe3Th» B HacTpoiiku BIOS, sBisercs Heo0X0AMMOCTb CMEHBI
3arpy304HOI0 yCTPOMCTBA.

BIOS Setup ¢ cunum ¢poHom

[Tocne otkpeiTus nporpammbl BIOS Setup, mepemeriaem cTpenodkamMu Kypcop Ha pasfen
Advanced BIOS Features u naxumaem «BBom.

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 [Disabledl
Third Boot Device [Disabled]

KnaBumeit «|» mepexomum k mapamerpy First Boot Device (IlepBoe 3arpysoutoe
YCTPOWCTBO) U BHOBB skMeM «BBOI».
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‘ First Boot Device

CDROM
ZIP
USB-FDD
USB-ZIP
USB-CDROM
USB-HDD
Legacy LAN
Disabled
ti:Move ENTER :Accept
ESC:Abort

Jlanmee mepen BaMH OTKPOETCS OKHO CO CIHUCKOM YCTPOWCTB, KOTOPHIE MOXXHO BBIOpPAaTh B
KauecTBe 3arpy30ouHbiX. Eciau mmanupyercs 3anyck IIK ¢ onTudeckoro nucka, To BelOMpaeMm mHpu
nomomu crpeniok 3HadueHne CDROM wu pmanee kak o0biuHO «BBoa». Eciu Heobxommmo
3arpy3uThes € (PIAIIKM WIM BHEIIHErO MOPTAaTHBHOIO JUCKa, TO BbhIOMpaeM ommuio USB-HDD.
TakuMm >xe 00pa3oM MOXXHO BEIOpaTh BTOPOE M TpeThe 3arpy3ouHbie ycTpoiicTBa (Second Boot
Device u Third Boot Device).

[Ipu 3TOM CTOWT y4eCTh, YTO €CIU B KOMITBIOTEPE YCTAHOBJICHO Cpa3y HECKOJBKO JKECTKUX
JIUCKOB WJIM TBEPJIOTEIBHBIX HAKOMUTENEH, COEPIKAIINX CUCTEMY U SBIISIOIINUXCS 3arpy30UHBIMU,
TO JUIsl YKa3aHUs TOCIIEAO0BAaTEIbHOCTH MX ONpOca, MpenHa3HaveH crnenuanbHeiid myHKT Hard Disk
Boot Priority.

Jlyis Toro, 4YTOOBI BCE CICIIAHHBIC BAMU HACTPOWKH BCTYIWIM B CHIy, HE 3a0yJIbTe HaXaTh
kiasuiry «F10», 3atem «Y» 1 HakoHel «BBom».

BIOS Setup ¢ cepbim GpoHOM

[Tocne oTkpeiTust OKHa HacTpoek BIOS ¢ moMoIpio Ki1aBuIH «—» BeIOMpaeM MyHKT Boot u
HaxxuMaeM «BBony». [lanee Bac MOXKeT 0xuaaTh JBa BapHaHTa, B 3aBUCUMOCTH OT Bepcuu BIOS.

BIOS SETUP UTILITY

I=st Hoot Mll:ﬁ

1-STHO00DMOI
CD-ROM

B mepBoM cnyyae BBl yBHAWTE cpa3y CHHCOK HA3HAYCHHsI 3arpy304HBIX yCTPOWCTB.
O6o3navatorcs onu kak 1st, 2nd u 3rd Boot Devices (COOTBETCTBEHHO TMEPBOE, BTOPOE M TPETHE
3arpy304Hble YCTpoicTBa). [lepemelieHne Mo CHHCKY MPOU3BOAUTCS KiIaBHIIAMU «T|», BBIOOP
suagenuii (HDD, CDROM, USB, Removable) — kiaBumamu «BBoay winn «+/-».
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BIOS SETUP UTILITY

» Boot Device Priority

Bo BTOpOoM ciydae pazmen Boot Oyzaer conepkarh HECKOIBKO MOIPA3IeioB, CPEINU KOTOPHIX B
JAHHOW CUTyalu Hac uHTepecyeT myHKT Boot Device Priority. Ilepemeriaem Ha HEro Kypcop,
HaxuMaeM «BBomy. Cpasy mociie 3Toro mepea BaMH OTKPOETCS OKHO CO CITMCKOM 3arpy304HBIX
YCTPOMCTB, BEIOOP KOTOPHIX OCYIIECTBIIICTCS TOYHO TAKHM K€ 00pa30oM, Kak ObLIO OMUCAHO BHIIIIC.

BragenbiieM HECKOJIBKMX HAKOMUTENEH CTOUT 00paTuTh BHUMaHKHe Ha moapaszaen Hard Disk
Drives. IMGHHO B HEM OCYHICCTBISCTCS BHIOOP IPUOPUTETHOTO 3arpy304HOrO JHCKA CPEIH
YCTaHOBJICHHBIX B KOMITBIOTEpE BUHYECTEPOB. Ecin ke y Bac yCTaHOBJICHO HECKOJIBKO ONTHYECKHX
MPUBOJIOB, TO B 3TOM CJIy4dac BBIOOp CpeAM HHUX MPUOPUTETHOTO YCTPOMCTBA MOXKET OBITh
opranu3oBaH B nojapasaeie CDROM Drives.

[Tocne 3aBepuieHus: HACTpOEK, ocTaeTcs Haxarh kiaBuiry «F10», a 3atem «BBom», 4TOOBI
COXPaHUTh BHECCHHBIC U3MCHCHHS.

ITopsinok BeINOJIHEHHS PadOTHI:
[Tocne BKIIOYCHMS KOMITBIOTEpA HaXKaTh W yAepkuBarh kiauiny Del, mams Toro 4roObr
3amyctunack nporpamma CMOS Setup BIOS

YcranoButs HacTpoiiku BIOS no ymondanuto

Y CTaHOBHUTH TEKYIIHE BPEMsI U ATy

Y cTaHOBUTE TUCKOBOJI,

VY CcTaHOBUTH NOCIEI0BATENBHOCTD 3arpy3Ku: sxecTkuil 1uck, CD-ROM, nuckoBon
OTKIIIOYUTH OTPOC AUCKOBOJIA TP BKIFOUEHUH KOMITHIOTEPA
Bx1rounTh BHYTPEHHUI Y BHEIIHUI KA1

Bxuttounts aBTOHA00p HaXkaToi kiaBumu 30 cUMB./ceK.

Bxuttounts 3aepxKy nepes aBToHabopoM 250 Mcek.

Bruttounts ¢ynakmmro ACPI

0. Otkimrounts BrOopoit kaHan IDE

1. Orkmrounts kKoHTpOsLiep USB

12. OTxII0YUTH MOCIEI0BATENbHBIN MOPT

13. CnenaTtp aBTOMaTHYECKOE ONpEAEICHIE TapaMeTPOB KECTKOTO ANCKA

RBRBO0o~NoR~wONE

[Tocne BrImonHeHUs pabOThI MOKA3aTh Pe3yJIbTaT MPENo1aBaTeNo.

KOHTpOJIbHBIe BOIIPOCHI

=

Jis gero HyxHa mporpamma CMOS Setup BIOS ?

Kakue napameTpsl MOXHO H3MEHHTH C MIOMOIIIBIO 3TOH MPOTrPaMMbI?

3. Jlost yero HeoOXOAUMO YCTaHABIMBATD MOCIIEI0BATEIBHOCTh YCTPOMCTB, C KOTOPBIX MOXKET
OCYIIECTBISATHCS 3arpy3Ka ONepPaluOHHON CUCTEMBbI?

4. Kakoii mapameTp HampsMyto BIHUSET HA MPOU3BOIUTEILHOCTh CHCTEMbI?

N
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5. Ecnu xakue — nu6o napamerpsl BIOS HacTpoeHbl HenmpaBUIbHO, KaK BEPHYTHCS K
NepBOHAYATbHBIM (DAOPUIHBIM HacTpOKaM?

6. Kakue criocoObl 3alMTH OT HECAHKITMOHUPOBAHHOTO JIOCTYIIA MOYKHO YCTAHOBUTH
cpencrtBamu BIOS?

7. Kak B BIOS oTKIIFOYATE TUCKOBOJ MIIH KECTKUNA JTUCK?

dopma npeacTaBieHus pe3yJabTara:
OTtyeT o mpoieIaHHOM paboTe:
Tema u uenb paboThI
2. Ornucanue xoJa MpOBENEHUsS palOThI, OIMMOOK, BO3HUKIIUX B pPE3yJIbTaTe BBIIOJHEHUS
paboThl, annapaTHbIX XapaKTEPUCTUK KOMIIBIOTEPA
3. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI

=

Kpurepun oneHku:

Or1eHKa «OTJIMYHO» CTABUTCS, €CJIM 3aJaHUE BBITIOJHEHO BEPHO.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIIM XO/1 BHITIOJHEHUS 33aHHUs BEPHBIiA, HO ObLia TOMyIIeHa
OJIHA WJIX JIB€ OLUIMOKH, IPUBEAILINE K HENPABUILHOMY pE3yibTary.

OneHka «yI0BIETBOPUTEIBHOY» CTABUTCS, €CIIM IPUBEICHO HETIOJHOE BBIMOJIHEHUE 33 JaHUsl.

OreHKa «HEYAOBJIETBOPUTEILHOY» CTABUTCS, €CIIN 3a/IaHUE HE BBIMOJIHEHO.
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Tema 2.5 KoMnmoHeHTHI CHCTEMHOI'0 0JIOKA

JlaGopaTopHoe 3aHsiTue Ne 9
C6op ungpopmanmu 00 yCTaHOBICHHOM Iporieccope. TecTupoBaHue mnpoieccopa Ha
MPOU3BOIUTEILHOCTh H OTKa30yCTOMYUBOCTh

Heab: 1. U3yunTh OCHOBHBIC XapaKTEPUCTUKH LIEHTPAIBLHOTO MPOLIECCopa.
2. O3HaKOMUTKCS ¥ TIPOU3BECTU U3MEPEHUE OBICTPOACHCTBHS MPOIIECCOPa C IIOMOIIBIO

TCCTOBBIX IIPpOIr'paMM.

Bbinosinus padory, Bel Oyaere:

ymembs:

- YCTaHABIIMBATh U MOJIEPHU3UPOBATH IIEHTPAIbHBIN MPOIECCOD;

- TECTUPOBATH MPOIIECCOP HA MPOU3BOAUTEIBHOCTh U OTKA30yCTOMYUBOCTH;
- BBIMIOJIHATH MTOUCK HEOOXOAUMOM HHPOPMAITHH.

MarepuanbHoe o0ecriedeHne:
Meroandeckue ykazaHus JJis BBITOJHEHUS JIA0OPATOPHBIX paboT, KOMITBIOTED.

3aganue:

1. O3HaKOMHUTBCS M TIOJYYHTh HABBIKM paOOTHl IO YCTAaHOBKE M MOJCPHU3AINH
[IEHTPATBLHOTO MPOIIeccopa.

2. O3HaKOMHTBCS W TIOJYYHTh HABBIKM HM3MEPCHHS OBICTPOJICHCTBHSI IpoIeccopa ¢

ITIOMOILBIO TECTOBBIX IIPOrPAMM

Kparkue Teopernyeckue cBeieHUS:
1. Mukpocxema, peanusyromas (YHKIMM LEHTPaIbHOIO IIPOLiECCOopa IMEPCOHAIBHOTO

KOMIIbIOTEpA, Ha3bIBAETCS MHUKPOIIPOLIECCOPOM. O06s13aTeNbHBIMU KOMIIOHEHTaMU
MHUKpOIIpoIieccopa SIBIAETCS apuMETHKO — Jjoruyeckoe ycTpoictBo (AJIY) um ycTpoicTBO
ynpasnenus (VY).

AJIY orBewaer 3a BBINOJHEHHE apU(METHUYECKUX M JIOTUYECKUX omepauuid, a YV
KOOpAMHUpPYET paboTy BceX KOMIIOHEHTOB M BBIIIOJHEHHE IPOLECCOB, MNPOMCXOIAIMINX B
KOMIIBIOTEPE.

[Iponieccop kommbloTepa MpegHa3HaueH A o0paboTku mH(popmaruu. Kaxasiii mporeccop
HMMeeT ONpeeNIeHHbII Habop 0a30BbIX onepauuil (KoMaH.), HaIpUMep, OAHON U3 TaKUX Oleparui
ABJIAETCS OIIEpaLs CIOKEHUS JBOUUHBIX YHCEN.

TexHuuecku mpoueccop peaausyercs Ha OONbIION HHTErPaJIbHOM cXeMe, CTPYKTypa KOTOpO
MIOCTOSIHHO ~ YCJIOXKHSIETCA, M KOJMYECTBO (YHKIMOHAJIBHBIX JJIEMEHTOB (THUMAa JHOA WU
TPAH3HUCTOP) HAa HEeH mocTossHHO Bo3pacTtaeT (ot 30 Teicsy B mporeccope 8086 10 5 MIIIITMOHOB B
nporeccope Pentium II).

[Ton TakToM MBI TOHHMaeM MPOMEXYTOK BPEMEHH, B TEUEHHE KOTOPOIO MOMKET ObITh
BBITNIOJIHEHA JJIEMEHTapHas omnepanus. TakTOBYIO 4YacTOTY MOKHO H3MEPUTh M OINPEAEIUTh €€
3HaueHue. Eqununa nsmepenns 4actoTsl - MI'IT — MUJUIMOH TaKTOB B CEKYHJLY.

Jpyroil XxapakTepUCTUKOHN IMpoIeccOopa, BIMSIOIIEH Ha €ro MPOU3BOIUTENIBHOCTD, SBIISETCS
paspsaHocTh. B o0miem ciydae mpou3BOAMUTEIBHOCTH IMPOLIECCOpa TEM BBINIE, YeM OOJIbIIE €ro
paspsaHocTh. B HacTosmee BpeMsa wucnonb3ytoTces 18,16, 32- u 64-paspsiiHble NIPOLIECCOPSI,
IIPUYEM TNPAKTUYECKH BCE COBPEMEHHBIE NPOrpaMMbl paccuMTaHbl Ha 32- u 64-pa3psaHbie
IIPOLIECCOPBI.

89



Yacto yTOYHSIIOT pa3psiAHOCTH MpoIleccopa W MUINYT, Hampumep, 16/20, uTo o3HadaeT, 4To
nporeccop umeeT 16-paspsaaHyr0 mUHY OaHHbIX B 20-pa3psaHyro muHy azapeca. PaspsaHocTh
aJipeCHOM IIMHBI ONPENENIET aJpPECHOE MPOCTPAHCTBO IIPOLECCOpa, T.€. MAKCHUMaJbHBIH 00BEM
OIepaTUBHON MaMSITH, KOTOPbIIl MOXET OBITh YCTAHOBJIEH B KOMITBIOTEPE.

B mepBoM OTE4eCTBEHHOM IMEPCOHATBLHOM KoMmbioTepe «Arat» (1985 r.) Obul ycTaHOBJICH
MIPOLIECCOP, UMEBIINIA pa3psSAHOCTh 8/16, COOTBETCTBEHHO €ro aipeCHOE MPOCTPAHCTBO COCTABIISIO
64 Ko6. Cospemennsiii mpoueccop Pentium II umeer paspsanocts 64/32, T.e. ero ampecHoe
MPOCTPaHCTBO cocTaBsieT 4 ['0.

[Ipon3BOIUTENBHOCTh IIpOLIECCOpa  SIBJSETCS MHTEIPAJIBHOM XapaKTEPUCTUKOM, KOTopas
3aBHCHUT OT YaCTOTHI [IPOLIECCOPA, €T0 Pa3psAHOCTH, a TAKXKE 0COOEHHOCTEH apXUTEKTYphI (HaIHune
K3LI-MaMITH U 1p.). IIpon3BoauTensHOCTh IpoLeccopa HElb3s BBIUKUCIUTb, OHA OMNPEIENAETCS B
MPOLIECCE TECTUPOBAHUS, T.€. OMPEIEICHUS CKOPOCTH BBIIOJIHEHUS MPOIECCOPOM OMpPEIEICHHbBIX
orepanuii B Kakou-1100 mporpaMmMHOiL cpene.

2. Ilporpamma CPU-Z OecmaTHasi, ckadyaTh €€ MOXHO Ha caiTe paspaboTuuka. ABTOp
nporpammsl - Franck Delattre. [Iporpamma perynsipHo 0OHOBIIsIETCSI.

[Tocne pacnakoBku u 3amycka CPU-Z OTKpbIBaeTCSi OKHO C BOCEMBIO BKIJIAJKaMHU I10
OCHOBHBIM IapaMeTpam IIEHTPAIBHOIO MpoIeccopa 1 mamsTi KoMibioTepa (puc.l):

6]
U | Coatwen | Marbosrd | Memory | 590 | Gragheos | Sench | Absut
Processo
Mame Irel Core S 2300
Code Name Sandy Bndge MaxTDP 950W
Packape Socket 11SSL0A
Technokgy 2mm Core Voltage L0558 Y
Speafication WS Core ™ 52300 O © 2.500Hs
Fardy 5 Node: A Steoping 7
Ext. Pamly & Bt Model | 24 Revmmn 02
Instructors  MIMX, SSE, SSE2, SSE3, 555E3, 5584, 1, 55E4.2, ENEAT, VT,
AES, AV
Clodks (Core 20) Cacre
Core Speed M. M LiData | 4x32Bytes 8way
Mutpber x00(36-31) || Lifnst ¥ Sway
But Speed o4 e M2 Level 3 4x 255 Dytes 3-way
Leved 3 6 Miytes 2wy

Selecton Thresds | 4

ver., L53,0, x84

Puc.1. OxHo nmapameTpoB nporieccopa nporpammsl CPU-Z

[Ipn cBopaurMBaHMM B JIOTOK IporpaMma BBIBOJUT B HEM TEKYyIIee 3HAuU€HUE YacCTOThI
nporeccopa; Ha 3akyuaake SPD, kpoMme gaHHBIX 00 ycTaHOBICHHBIX MOy X O3Y, MOXKHO y3HATh O
3aHATBIX cinoTax (puc.2). Takum oOpa3om, Bbl MOMKETE, HE BCKPBIBas KOMIIBIOTEP, ONpPEAEIUTh
BO3MOKHOCTh HapalMBaHUs MAaMSTH, YTO 0COOEHHO yI00HO Il HOYTOYKOB.
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Caches | Marbosrd | Memery 50 | Gragiecs | Bench | About
Merory [Hod Sebecton
{Fo1 34 .
Modue S YEyies
Max Barcctt C 00
Marufschures Rarks Ous
Fart Nurber
Week/reu 04714
Tewgs Table
ECEC #4 EDEC#3 EDEC#n EDEC #7
Frequency | SO MH; 655 Mg PRI N 800 w1y
CAS = Latency 9.0 100 110
MASs wCAse a s 0 1
RAS® Precherpe 8 9 0
WAS 7] ¥ 1 -
Lo x 7
\ohape % L0
Yer, L233064 Tose ¥| vedete | Clogs

Puc.2. OkHO OCHOBHBIX IAPAMETPOB MOAYJIEH NaMATH

2. Ilporpamma AIDAG64. Ytunuta FinalWire Ltd. nns TectupoBanust U WMASHTH(PHUKAIIU
KOMIIOHEHTOB MEPCOHATIBHOTO KOMIIBIOTEpA TI0J] yIpaBIEHUEM ONEPalMOHHBIX cucteM Windows,
MIPEIOCTABIIAIONIAs IETAbHbBIE CBEICHUS 00 anmapaTHOM M MPOrpaMMHOM oOecrieueHuu. SIBnseTcs
nocnenosarenbHuLe Everest, npunannexamieit ¢ 2004 no 2010 roga komnanuu Lavalys, koTopas
B CBOIO o4epeab ocHoBaHa Ha AIDA32.

=
> a4 v Oreer [pe— o:‘-.n & [Erre—TTY TS R———
Mo ek - e
son " B &3P D ) =+ @ O & g
] ADAS S 1085 Bata
B fouraarep Kourwerep Cocressine  Onepuns s Dredmese.. Mysereeet [P— Ohrectd op o N o

Bl Cocransan nass

spomsanstciersnas || g . -

Puc.3. Oxno nporpammsl AIDAG4

JlanHasi mporpamMma Mo3BOJISET MOAYYUTh B MENIbUalIINX MOAPOOHOCTSX BCIO MH(OpMAIHIO
000 BCEX HMEIOIIUXCS KOMIUIEKTYIOIIMX M YCTAaHOBIEHHBIX MPOTPAMMHBIX MHpoayKTax. Kpome
TOTO, B HEW UMEIOTCS HECKOJIBKO OEHUMapK-TECTOB:

* YUrenne M3 MaMATH — 3TOT TECT UCIOJb3yeT MAaKCUMyM OINEPATUBHOM MaMSTH, JOCTYIHOMN
st urenus. Kon tecra HamucaH Ha acceMOusiepe U ONTUMHU3UPOBAH AJI BCEX MOMYJSPHBIX
nporeccopoB oT AMD wu Intel; mpu 3TOM UCHONB3YIOTCS HE TOJBKO CTaHIAPTHBIE KOMAH/IbI
x86, HO u Habopsl uHCTpYKIMH MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta HenpepbIBHO
IPOM3BOIUTCS MpsIMOE oOpaleHne K namsaTy. JlanHable unTaroTcs u3 61oka pasmepom 16 M6;

* 3anuch B NaAMATh — 3TOT TECT UCIOIb3yEeT MAKCUMYM ONEPAaTUBHOM MaMSTH, JOCTYITHOM IS
3amucu. Kon Tecta Takke HamucaH Ha acceMOyiepe U ONTUMU3UPOBAH IS BCEX MOMYISPHBIX
nporieccopoB oT AMD wu Intel; B Tom uncie ¢ UCMonb30BaHUEM CTAaHIAAPTHBIX KOMaHI X86 u
HabopoB uHCcTpykimit MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTta 3anmich MpOU3BOIUTCS
HENpPEpBIBHO, IMyTeM NpsMOro oOpaiieHuss Kk mnamsatd. [laHHble 3amuchiBaloTcs B OJIOK
pa3mepom 16 MO;
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KonupoBanue B nmamMsiTM — 3TOT TECT HCIOJb3YeT MaKCHUMyM OIEpaTHBHOM MaMsTH,
JOCTYNHOW U1t KonuposaHus. Kox Tecra Takxke HamMcaH Ha accemOnepe, ONTUMH3HPOBAH
st Bcex mporeccopoB AMD wu Intel ¢ ucnonb3oBaHMeM CTaHIAPTHBIX KOMaHa X86 U
HabopoB uHcTpykiuit MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta Npou3BOIUTCS 3aIHCh
Oyoka mamsTH pasmepom 8 MO B npyroi 0ok mamsaTd pasmepom 8 MO. Omneparuu
BBINOJIHAIOTCS HEIIPEPBIBHO ITyTEM MPSAMOro 0OpalleHHsI K aMsITH;

3ajep:kKka MaMATH — JTOT TECT M3MEPSAET THIUYHYIO 33JCpP)KKy NMpPHU YTCHHUU IAHHBIX W3
CUCTEMHOH namsiTH. BpeMs 3aepKKu naMATH 03Ha4aeT UHTEPBaAJl BpEMEHU MEXKIY 3aIllyCKOM
KOMaHJIbl Ha YTCHHUE U WX MOCTYIUICHHEM B PEruCTphl mpoueccopa. Kox Tecra Hammcan Ha
acceMOsiepe M ucnonb3yeT 1 MO JgaHHBIX, K KOTOPBIM OOpaIlaeTcss ¢ MCIOJIb30BaHHEM
npsAMoro jaoctyna K mamsatd. Ilpu paboTe Tecta HCHONB3YIOTCS TOJNBKO CTaHIAPTHBIC
KOMaH/Ipl X86, OJJMH IOTOK HA OJTHOM SApe MPOLECCcopa;

CPU Queen — mpocToil NEIOYMCIEHHBI TECT Mpoueccopa, (OKYCHUPYIOIIUICS Ha
BO3MOXHOCTSIX ~IIPOTHO3UPOBAHMS BETBJIEHHMS MPU PELUICHUH KIACCHUYECKOH 3ajauu
«tpobiemsl pep3si» Ha 100-KIeTOYHOM TOCKe;

CPU PhotoWOrxX — Ie/IOYnCIIEHHBI TECT IS OLEHKH BBIIOJHEHHS pa3IHYHBIX 3a1ad
o0mIero xapakTepa, BBITOIHIEMBIX PU MUPPOBO 00paboTke GoTonzodbpaxkenuii. Bo Bpems
TeCTa ¢ OYeHb OonplmIMM H300paxkeHneM B mnamurpe RGB BwimonHstoTCs crepyromue
OTIEpallMK: 3aJIMBKA, OTpaKeHUE, TOBOPOT Ha 90° 10 ¥ MPOTUB YACOBOM CTPEIKH, 3aIIOJIHCHHUE
U300pakeHUs] TOUYKAMU CO CIy4YalHBIM LBETOM, IEPEBOJ B OTTEHKU CEpOro, IMOJy4eHHE
HeraTHBa. DTOT TECT CHIIBHO 3arpy’XaeT He TOJIBKO apuPMETHIECKHE Y3IIbl IpoIieccopa, HO U
HOJCHCTEMY JocCTyna K mnaMsaTd. (DakTU4ecku OH TIeHEpUpyeT OrPOMHOE KOJIMYECTBO
oOpamieHnid K MaMATH W BBIIBISIET HEI(P(PEKTUBHOCTH CHCTEM, COACpXKAIIUX Oosee JBYX
a1ep;

CPU ZLib — uenovuciieHHbI TeCT, U3MEPSIOIIUI MPOU3BOJUTEILHOCTD IMpOIeccopa U
HaMsITH TpU  BBIIOJHEHUM ONepaluid CKaTHs C HCIOJb30BAaHMEM  OOILEAOCTYIHOM
ounonnorexku Zlib;

FPU Julia — wusmepsieT npou3BOAMTENBHOCTh TPH BBINOJIHEHUU OIEpPAlUil OJMHAPHOM
TouHocTH (32 Oura) C IUIaBarOlIed 3amsToOM [ pacyeTa HECKOJIbKUX (parMeHToB
nonynspHoro ¢pakrana Julia. Kox Tecra Hanucan Ha accemOnepe M ONTHUMM3MPOBAH IS
BCEX MOMyJspHBIX mpoueccopoB oT AMD u Intel; mpu sTom Hcnonb3yl0TCS HE TONBKO
CTaHJapTHBIE KOMaHAbI X87, HO U pacuIMpeHHble Habopbl nHCTpYkIMi MMX, 3DNow!, SSE;
FPU Mandel — wu3mMepsieT npoOM3BOAMUTEIBHOCTh TNPH BBINOJIHEHHH OIEpaIUi JBOHHOI
TOyHOCTH (64 OuTa) C IUIABarOlIed 3amsATOM JUIs pacdyeTa HECKOJIbKHX (parMeHTOB
nonynsipHoro ¢paxkrana MangensOpora. Koj Tecra Takke HamucaH Ha accemoiepe |
ONTUMHU3UPOBAH A BceX MNOMYJsIpHBIX mporeccopoB AMD wu Intel ¢ ucnonszoBaHueM
HabopoB uHcTpykIui x87 u SSE2;

FPU SinJulia — u3mepsieT mpOU3BOAUTEIBHOCTD TP BBIIIOJHEHUH ONEPALMid paclIipEeHHOM
toudoct (80 OWT) C TIABaKOIIeW 3amATOM I pacyeTa  OAHOrO  (pparMeHTa
mMoaudumpoBanHoro ¢pakrana Julia. Kox Tecra Takxke HamucaH Ha accemOiepe u
ONTUMHU3HPOBaH 11 miporieccopoB AMD wu Intel ¢ ncnonap30BaHHEM TPUTOHOMETPUIECKUX U
HKCIOHEHIMAIBHBIX HHCTPYKIUI Habopa x87.

3. OCCT (ot «OverClock Checking Tool) — mporpamMma ajsi TeCTHPOBAHHS COCTOSIHUS

[EHTPaIBHOTO TPOoIIeccopa.

XapaKTepUCTUKU PO PaMMBI:

3 pa3’MyYHBIX THIA TECTOB
o CPU = oneparuBHas maMATh HE TECTUPYETCS, 3aMepsieTcs Harpes npoueccopa CPU,
PETUCTPUPYIOTCA OLIMOKH ITpOIECccopa.
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o RAM = ocymecTBisieT MaKCUMalIbHOE BBISIBIICHUE OMIHOOK, TECTUPYETCS BCS
L[EMOYKa MPOLIECCOP-UYUIICET-ONepaTUBHASI TAMSATb.
o CMemIanHplii = TECTUPOBAHME NPOIIECCOPA U OTIEPATUBHOM MAMSITH YEPEIyIOTCH.
e 3 pexxuMma TeCTUPOBAHUS
o ABTOMaTHYECKUU = OJMH CMEIIAHHBINA TECT.
o HacTtpanBaembiii (OecCKOHEUHBII) = OECKOHEYHAs IIEM0YKa TECTOB 10 BallleMy
BBIOODY.
o HacrpauBaemslii (prKcupOBaHHBIN) = IPOBEPKA C TUIIOM TeCTa O BallleMy BBHIOOPY
(TMTENBHOCTD B TAKXKE OMPEAEISIeTe CAMOCTOSTENBHO).
e lHTerpupoBaHHasi cucTeMa MOHUTOPUHTA U MOJy4YEHUSI CUCTEMHON HH(POpMAIIHH,
pa3paboTaHHas Ha IBHXKKE Takux nporpamm, kak CPU-Z u Hwmonitor.
e BnemHss nporpaMMa MOHUTOPHHTA MOIEPKUBACT MHOXKECTBO TUIArMHOB (HampuMep,
Everest, Speedfan u mHOTHE NpyTHE).
e ['paduku WILTIOCTPUPYIOT TEMIIEPATYPY U HAIIPSKEHHUE BALIEr0 KOMIIbIOTEPA.

ﬁclr 4.5 1 a:,_:\ : g amw MounTOopMHI

E—

Puc.4. Oxno nporpammel OCCT

[Tpu nomomu mporpammbel OCCT MBI CMOXKEM MPOBECTH TECT clieAyromux kommnoneHTos [1K:
[Tponeccop, OneparuBHas mamsaTh, 1 Marepunckas rata — CPU:OCCT
ITpoueccop — CPU:LINPACK
Buneokapry — GPU:3D
brox nutanus — POWER SUPPLY

ITporpamma OCCT npu mpoxXoKIASHUU TeCTa 1aéT MAaKCUMaIbHYIO Harpy3Ky Ha TECTUPyEMbIe
kommoneHThl [1K. 1 ecnmu TectupoBanme 3akoHuninoch 6e3 ommbok, To [1K u cucrema oxmaxkaeHus
MOJIHOCTHIO HCTIPABHBI.

B okHe HaCTpoek caMoe TJIaBHOE MPOCTABUTH TEMIICPATYPHI, PH JTOCTHIKEHUH KOTOPBIX TECT
OyZeT OCTaHOBJICH, TO HEOOXOUMO /ISl MPEAOTBPAILIEHHUS BBIXOa U3 CTPOS KaKoro JIMOO y3/ia OT
neperpesa.

Ecmu Bamemy IIK 5 u Gonee ner, To BeicTaBisiite Temmepatypy 80°C. bomee mo3mHero
BBIITyCKA JIETAJId OUYEHb YYBCTBUTEIBHBI K TIEPETPEBY.

PekoMeH10BaHHOE aBTOPOM MPOTPaMMBI BpeMs ISl IPOXOXAEeHUs Tecta -30 MUHYT, HO
camoe onTuMajabHOe BpeMs — 3To 1 yac. Ecnu ¢ xene3oM ecTh mpoOseMsl, TO 32 1 4ac OHM TOYHO
MOKaXYT ceOs!
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Puc.5. Okno nactpoek nporpammsl OCCT

Pexxnm TectupoBanus:

bonbmioit Habop — Tecrupyrorcs Ha owmmbku Ilponeccop, OnepaTuBHass namsTh, U
Marepunckas miara (4urcerT).

Cpennuit Habop — Tectupyrorcs Ha omOku [Iponeccop u OnepaTuBHast NaMSATh.

Mauerii Habop — Tectupyercs Ha ommOKH TosbKO [Ipomeccop.

Ecnu ke npu npoxXoKICHUU TecTa BCE-TaKU BO3HUKIM OLIMOKH, TO: B OKOILIKE MPOrpaMMbl
OyZeT omucaHa NpUYMHA OCTAHOBKM TECTa M €CJIM OCTAaHOBKOW TecTa IOCIY)XKHUJa BbICOKas
TEMIIEpPATypa, TO CTOUT MPOBEPUTb, U IOUYUCTUTH OT IBUIM CUCTEMY OXJIAXKIEHHUS, €CIH TECT
IpepBaH H3-3a OLIMOKM ammapaTHOW yacTu Kakoro-nubo ysna IIK (mpoueccopa, BuaeokapThl,
naMsTH, MaTEPUHCKOH IIaThl) TO TOTOBBTECH K CKOPOM 3aMeHe 3Tol cocTapistonei. Ecnu ommlka
BbIIIa npu TectupoBaHuu BII (6oka mutanus), To 370 emé HE TOBOPUT O €ro HEMCIPAaBHOCTH,
ckopee Bcero BII mpocTo He BHITATMBAET BCHO CHCTEMY IIPM MaKCHMaJbHBIX Harpyskax. JKuTh c
3TUM MOJKHO, pa0OTaTh KOMIIbIOTEp OYyJeT, TOJbKO IMPH BKIIOUEHUH, HApUMep, KakohH-HUOYyIb
MoHOM urpel, bII onsATe MOXeT HE BBITAHYTH cucTeMy. Tak 4uTo 3amymarbcsa o 3ameHe BII Ha
0oJIee MOIIHEIN BCE K€ CTOUT.

HOpﬂ)IOK BbIITOJTHCHU A paﬁoTI)I:

1. 3anoAHUTD CenyIOINe TapaMeTphl:

®UO crynenra

Tun npoueccopa

Yacrora (MI'r)

MHoxuTens

MoHocTs (BT)

Konosoe nms (aus nmponeccopos Intel)
Habops! nnctpykuunit

Tun pazpema

. Texmpouecc

10. Hanpspxenue siapa

11. KonngecTBo siiep ¥ TOTOKOB

CoNo~LNE
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12. Kamr-namMsiTh Bcex ypoBHEH
13. Mopenb MaTepuHCKOM TIJIaThI
14, Yuncer

15. Pa3psaHOCTD IWHBI TaHHBIX
16. Pa3psqHOCTh IIMHBI agpeca
17. AnpecHoe MpOCTPaHCTBO

2. Bemonuuts Tectuposanue nporeccopa: CPU Queen, CPU PhotoWorxx, CPU ZLib, CPU AES, FPU
Julia, FPU Mandel, FPU SinJulia. Pe3ynbTathsl 3amucath B TETPa/ib.

3. Brmonnute TectupoBanume mnporeccopa B mporpamme OCCT. B HacTpoiikax Tecta yKasaTh
MaKCHUMalbHYIO0 Temmepatypy He Oombire 80°C. Ykazate Bpems Tecta 30 muH. PesympraTsl 3ammcaTs B
TETpab.

dopma npeacraBjeHus pe3yabTara:
OTtyeT o mpoJieIaHHOM padore.

Kpurepun oneHku:

Or1eHKa «OTJIMYHO» CTABUTCS, €CJIM 3aJaHUE BBITIOJHEHO BEPHO.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIIM XO/1 BHITIOJHEHUS 33aHHs BEPHBIA, HO ObLia TOMyIIeHa
OJIHA WJIX JIB€ OLUIMOKH, IPUBEAILINE K HENPABUILHOMY pE3yibTary.

OneHka «yI0BIETBOPUTEIBHOY» CTABUTCS, €CIIM IPUBEICHO HETIOJHOE BBIMOJIHEHUE 3aJaHUSl.

OreHKa «HEYAOBJIETBOPUTEILHO» CTABUTCS, €CIIM 3a/IaHUE HE BBIMOJIHEHO.
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Tema 2.6 3anomuHawimue ycrpoiicrea 9BM

JladopaTtopnoe 3ansiTue Ne 10
TectupoBanue onepatuBHOM naMATh. TectupoBanue HXM/]

Leab: HAYIUTHCS TECTUPOBATH KOMIIOHEHTHI CUCTEMHOTO OJIOKA. YMETh 3aIlyCKaTh TECTOBEIE
MIPOTPaMMBI, JIEJIaTh BBIBOABI 00 UCIIPABHOCTH KOMIIOHEHTOB. Pa30MBaTh Ha JJOTMUYECKHE pa3zeiibl U
(dhopMaTUPOBATh KECTKHI JTUCK.

Beinosinus patdory, Bel Oyaere:

ymemb:

- TECTUPOBATh KOMIIOHEHTBI CUCTEMHOIO 0JIOKA;

- aHAJIM3UPOBATh PabOTOCIIOCOOHOCTh KOMIIOHEHTOB;
- IOHUMATh TEKCTHI Ha MPO(ECCHOHATBHYIO TEMY.

MaTepnaﬂbnoe odecmeyeHue:
MeTtoanueckue YKa3aHus A0 BBIITIOJIHCHUS J'Ia60paTOpHLIX pa60T, KOMIIBIOTEP.

3aganme:
1. BbInOJHUTE TECTUPOBAHKME ONEPATUBHOMN MaMATU
2. BBINONHUTE TECTUPOBAHUE )KECTKOTO JUCKA
3. BbIMONMHATE pa3OMBKY KECTKOTO IUCKA
4. BbInoaHUTH (GOpMATHPOBAHUE KECTKOIO IUCKA

Kpatkue TeopeTrnueckue cBeleHUsN:
OO0mue cBeIeHUA

IIporpamma Memtest86+ v1.65

IlonesHas yrunura Ui TECTUPOBAHMS OIEPATHBHOM NaMATH Kommbrorepa. Ilpuuéwm,
TECTUPOBAHUE OCYIIECTBIsIeTcss W3 '"unctod cpensl’, a He w3 Windows. Ilpu wHCTammsammm
Memtest86 co3nmaércs 3arpy3o4Has quckeTa MM 3arpy3ounslid CD, 3arpy3uBmMCh C KOTOPBIX,
MOXXHO HayaTb TECTUPOBAHME OINEpaTUBHOM mnamATH. IIporpamma u3BECTHa BBICOKOU
JOCTOBEPHOCTBIO PE3yJIbTaTOB, HO M JIOCTATOYHO JJUTEIbHBIM BpEeMEHEM, HEOOXOJUMBIM s
TecTUpoBaHus. PaboTa NpOMCXOMUT UMKIMYECKH, BCE TECThl IMOBTOPSIOTCS HEOTPAHUUYEHHOE
KOJIMYECTBO Pas, IOKa MOJIb30BaTEIb HE OTMEHUT UX COOTBETCTBYIOIICH KOMaHA0U. Takoi moaxon
CIOCOOCTBYET TOMY, YTO MOKHO OCHOBAaTEJIbHO NMPOTECTUPOBATH ONEPATUBHYIO MaMsTh. OOBIYHBIN
TecT mpoxoauT 3a 20-30 MUHYT, €ciu e Bbl XOTUTE OCHOBATEIBHO MPOTECTUPOBATh NAMSATh, TO
MOTOHSANTE YTWIUTY XOTA Obl cyTku. OmuOok ObITh HE J0JDKHO. PerynspHble OOHOBIEHHS
MO3BOJISIOT HMCMOJIb30BaTh YTWIMTY Ha HOBEHIIMX ammapaTHbIX Iiardopmax Oe3 omaceHuid o
MOTEHIIMAJIBHBIX MPOOIEeMax COBMECTUMOCTH.

Bad-block

[Ton bad-010koM moHHMMaeTcsi OOBIYHO KOHKPETHBIM y4acTOK MCKa, HOpMaibHas paboTa ¢
KOTOPBIM HE TapaHTUPYETCs WM HEBO3MOXKHA BOBce. Ha Takux ydacTkax MOXKET COAEpkKaThCs
paznuuHas WH(OpMAIU; 5TO MOTYT OBITh JaHHBIC TMOJH30BATENS WM CIy)KeOHas WH(pOpMAIIHS.
[TosiBNIeHHE TaKMX CEKTOPOB MOXET OBITh OOYCIOBJICHO pa3HBIMHU MPUYMHAMHU, B OJHOM CIIydae
TaKue CEKTOpPhl MOXHO BOCCTAHOBUTBH, B JIPYrOM HEJb3s, B OJJHOM HY>KHO HCIIOJH30BaTh OJHH
METO/IbI JICUCHUSI U MIEpEHAa3HAYCHUS B APYTOM JApPYTHeE.

TexHomOTH M3TOTOBJIEHUS TIJIACTHH OblJIa HECOBEPIIIEHHAS TOT/Ia, U HECOBEPIICHHA ceidac.
He cymecTByer MmeTo0B co3aanus UacaaibHOW NOBEPXHOCTH, HE COAEPKAIIEH HU OAHOTO IIOXOTO
0J10Ka, BOMPEKH BCTpEUAIOUIeMyCsi MHEHHIO, YTO C 3aBOJia BHHUYECTep mocrapisercs 6e3 Hux. C
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pocToM 0O0beMa JHCKOB POCIIO KOJUYECTBO COOMHBIX CEKTOPOB MPU BBIXOJE C 3aBOJIA, U, OHATHO,
YTO TOJIHKO JO OINpEeNeIeHHOr0 MOMEHTA Mpoueaypa ux peructpauuu B FAT morna BeIonHATCS B
PYUHYIO, HY)KHO OBUIO HAWTH CIIOCO0 MapKHUpOBaTh O3Bl 1a)Ke HE CMOTpPS Ha TO, YTO HE U3BECTHO,
Kakas (ailioBas cucreMa OyleT UCHoib30BaThes. M300peTeHue TpaHCasITOpa MO3BOJIUIO PEUIUTh
5T mpobsembl. Ha BuHYecTepe BBIACISIACH CHEIHUalbHAs 3allUIleHHas o0JacTh, Kyna
3alUChIBAJICA TPAHCIATOP, B KOTOPOM YCTAHABIMBAJIOCh COOTBETCTBUE Ka)JIOrO JIOTHYECKOIO
0J10Ka HENPEPHIBHOM IIETIOUKE U pealibHOTo (PU3NYECKOT0 aapeca.

Ecnu Bapyr Ha nmoBepXHOCTH OOHApYXKHUBaAJICS COOMHBIN OJIOK, TO OH MPOCTO MPOITYCKAJICS, a
TAaHHOMY JIOTUYECKOMY OJIOKY MPHUCBAWBAICS apec CIEAYIOUero (pU3N4ecKu TOCTYIHOro OJoKa.
Tpaucnstop cunThIBajCs ¢ AUCKa npu BKIOYeHUH. Co3aHNe ero BBIMOIHUIOCH (M BBIOIHSIETCS)
Ha 3aBOJIe, U MMEHHO IO03TOMY, a HE OT TOrO, YTO MPOHM3BOJUTENEM IPUMEHSETCS Kakas - TO
TEXHOJIOTHUS, HOBBIE IUCKH Kak Obl He cojepxaT 031-010koB. Dusznyeckue napaMeTpbl OKa3aiuch
CKPBITHI (M OHH CIUIIKOM PO3HWINCH, TaK KaK y (UpPM OKa3aluCh pa3Bs3aHbl pyKH B IPOU3BOJICTBE
CBOMX COOCTBEHHBIX (DOPMATOB HU3KOTO YPOBHS, M IOJB30BaTENsl 3TO HE 3a00TWUIIO), Ne(heKThI
MIOMEYAJINCh Ha 3aBO/JIE, YHUBEPCATLHOCTh YBEINYHIIACD.

B 3aBucuMocTH oT npuposl npoucxoxkaeHus: Bce BAD-0510ku MOXHO MOapa3AeTuTh Ha JIBE
OO0JIBIIHE TPYIIIBL: JJOTHYECKHE U (PU3UIECKHUE.

®usnyeckue: JledekTbl MOBEPXHOCTH MOTYT OBITh CBSI3aHBI: C IOCTEIIEHHBIM H3HOCOM
MarHUTHOTO ITOKPBITHS JTUCKOB; MPOCOYHMBIIUMCS 4Yepe3 (UIbTP METbYAMIIUM YaCTHIIAM ITBLUIH,
KHUHETUYECKasi SHEPTUsl KOTOPBIX, PA30rHAHHBIX BHYTPH HAKOMHUTENS 10 KOJOCCAIBHBIX CKOPOCTEH,
OKa3bIBAaCTCS JIOCTATOYHOW JUIS TIOBPEXACHUS MOBEPXHOCTH, pPE3yJIbTATOM MEXaHHYECKUX
MOBPEXKACHUM TIPU yJape, MpyU KOTOPOM M3 MOBEPXHOCTH MOTYT BBIOMTHCS MaJleHbKHUE YaCTHUIIBI,
KOTOpBIE TTOTOM B CBOIO OYepelb Takke OynyT BbIOMBATH Ipyrue YaCTHUYKW, W MPOIECC MOHAET
JABUHOOOPA3HO (TaKhe 4acTUIbl OYIyT CKaThIBAThCS C IUIACTHH IOJ JEHCTBUEM LIEHTPOOESKHBIX
CWJI, HO 3HAYUTENBHO JOJbIIE M TsDKEJee, TaKk Kak OyAyT yIep>KMBAaeMbl CHJIAMHU MarHUTHOTO
MPUTSDKEHUsS). DTO ellle YpeBaTo TeM, YTO ¢ HUMH OyJeT MPOUCXOAUTH CTOJKHOBEHUE TOJIOBKH,
napsiei Ha O4eHb MaJIOH BBICOTE, YTO BBI3OBET €€ HATPEB M YXYIIICHHE PaO0YNX XapaKTePUCTHK -
OyIdyT BO3HUKATh HCKaXEHHUsS CUTHana (pe3yapTaT - omuOKku ureHus). K dusmdeckum 6s1am
MOJKHO TaK)X€ OTHECTH COOIHBIE CEKTOpa, MOSIBIEHHE KOTOPHIX OOYCIOBIECHO HEHMCIPABHOCTIMHU
ANEKTPOHHOW WM MEXaHMYeCKOHW 4YacTH HAKOMHUTENs, HampuMep OOpBIB TOJOBOK, CEpPhE3HBIC
MeXaHUYeCKHEe TMOBPEXKICHHUS B pe3yibTaTe ylapa - 3aKIMHUBaHHE KATyIIKW IMO3UIMOHEpa WIIN
JMCKOB, CMELIEHHE JAHUCKOB. B 1mernoM ke ais 3TOro BHJA MOBPEXAECHUH XapaKTepeH
KaTtacTpouuecKkuil Xxapakrep.

Jlornueckue: M0>XHO BBIIETUTD CIEAYIONINE KaTETOPUU:

1. Cambiii mpoctoit ciydail: omunOku ¢ainoBoil cucrembl. Cektop momeueH B FAT kak
cOOlHBINM, HO Ha cCaMOM [ielie TAaKOBBIM HE SBIISETCS (paHbIEe TaKUM MPUEMOM IOJIb30BAIUCH
HEKOTOPBIE BUPYCHI, KOTJ]a HA HEOOJIBIIIOM 00beMe BUHYECTEpA TPEOOBAIOCH HAUTU ce0e YKPOMHOE
MECTEUKO, HE JOCTYITHOE MPOCTHIMH CPEJICTBAMH).

2. HencripaBuMBble JTOTHYECKUE OJIBI - XapaKTEPHBI IJISl CTApbIX BUHYECTEPOB UCIIOIBH3YIOIINX
3amuch ¢ MoissMH uAeHTH(dukatopoB. Ecnu y Bac Takoil TUCK, TO BIIOJHE MOXKETE€ C HUMHU
CTONKHYTbCs. OOyCIIOBIIEHO HEBEpHBIM (opmMaToM (PU3NUECKOTO aapeca, 3amuCaHHOTO IS
JTAHHOTO CEKTOpa, OMMOKAa KOHTPOJHHOM CyMMBI JJisi Hero u T.1. COOTBETCTBEHHO, HEBO3MOXKHO
oOpamenne k Hemy. Ha camom nene OoHM BOCCTaHOBHMBI, HO Ha 3aBojie. Ilockombky ceiuac
UCTOJIb3YeTCsl TEXHOJIOTHUS 3anucu 0e3 mosiell MIeHTU(UKATOPOB, TO 3Ty Pa3HOBUIHOCTH MOKHO
CUMTATh HEAKTYaJbHOM.

3. UcnpaBumsle norndeckue 031161 He Tak yx peako BcTpedaeMblif, 0COOEHHO Ha HEKOTOPBIX
TUTAX HakomuTened Tum cOoiHBIX OsokoB. [IponcxokiaeHrneM B OCHOBHOM OOs3aHBI OMIMOKaM
3alMCH Ha JAUCK. UTeHHe MPOM3BECTH C TaKOr'O CEKTOpa He yaaercs, Tak kak oObyHO B HeM ECC
KOJ HE COOTBETCTBYET [aHHBIM, a 3allUCh OOBIYHO HEBO3MOXKHA, TaK KaK TMepel] 3arrChio
OCYILIECTBISICTCA MPEABAPUTEIbHAS MPOBEPKA MOUIKAIIETO 3aIMCH MPOCTPAHCTBA, U TIOCKOJIBKY C
Hel yxe 0OHapy>XKeHBI TPOOJIEMBI, 3aMMKMCh B IAHHYIO 00JaCTh OTKJIOHSETCs. T.e. mojrydaercst 010K
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HEBO3MOYKHO HCIIOJIb30BaTh, XOTsl (DU3NYECKU TOBEPXHOCTh, UM 3aHUMaeMasi B MOJHOM IOPSIKE.
JledbekTsl mog00HOTO poja MOTYT OBITh WHOT/IA BBI3BaHBI OINIMOKAMH B MHKPOMPOTPaMMeE
BUHYECTEPA, MOTYT OBITh CIPOBOIMPOBAHBI IPOIPAMMHBIM OOCCIICUCHHEM WU TEXHUYCCKHUMHU
NPUYHHAMHU.

4. losiBnenus Ha BuHUecTepax BAD-6110K0B 3TOT0 BHa 0053aHO OCOOCHHOCTSIM TEXHOJIOTHU
MIPOM3BOJICTBA: HUKOTJIA HE CYIIECTBYET JIBYX aOCOJIIOTHO OJMHAKOBBIX YCTPOKMCTB, KaKHME-TO MX
napameTpbl HENPEMEHHO OTIMYaroTCs. [Ipu MOATrOTOBKE BHHYECTEPOB Ha 3aBOJC, Ul KaKIOTO
oIpeieIieTcsl Habop MapaMeTpoB, OOECIICUMBAIOIINX HaWydllee (YHKIMOHHPOBAHUE TAHHOTO
KOHKPETHOTO 9K3EMIUISIPA, TaK Ha3bIBACMBIC aJallTUBBL. JTH NapaMeTPbl COXPAHSIOTCS, U B CIy4ae
€CIIM OHM KaKMM TO 3arajo4HbIM 00pa3oM OKa3bIBAIOTCS TOBPEKICHBI, TO PE3YJIbTAaTOM MOXET
OBITH MOJIHAST HEPAOOTOCIIOCOOHOCTh JAMCKA, HecTaOMIbHAs €ro padoTa MM OONBIIOE KOJIUYECTBO
COOMHBIX CEKTOPOB MOSBISIONIMXCS M UCUE3AIONIMX TO B OJTHOM, TO B APYroM MecTe. B momaniHux
YCIIOBUSIX C 3THM CJellaTh HUYETO HEJb3s, HO BCE MOXKHO HACTPOMTH Ha 3aBOJIC HIIM B CEPBUCHOM
LEHTpE.

IIporpamma MHDD

[Iporpamma MHDD sBnsiercs oueHb y10OHBIM MHCTPYMEHTOM Ul JUAarHOCTUKU U PEMOHTA
BUHYecTepoB. [IporpaMma siBisieTcs yHUBEpPCAJIbHOM, OHa paboOTaeT co BCEMH HAKOMUTENSIMU C
untepdeiicom ATA He3aBUCUMO OT HMPOU3BOAUTENS U Mojenu. PaboTaTh mporpamma crnocobHa u3
nox uuctoro DOS, u mpsamo u3 Windows. YTwinrta crnocoOHa 3amyckarbcsi ¢ JH000ro, He
3alUIIEHHOI0 OT 3allUCU HOCHUTENI Ha KOTOPOM €CTh HEMHOI'O MECTa JUIsl 3alliCH BPEMEHHBIX
¢daitioB U MPOTOKOJIOB paboThl (MUHUMANBHO HyXHO 70 KOaiit, pekomenayercs 20 MoOaiit). He
HCIOJIb3YITE MPOrpaMMy C TOTO XK€ JTUCKa, KOTOPBIA AUArHOCTUPYETE U JICUUTE.

Ilocne 3amycka npu Hanuyuu Oojiee YeM OJHOIO HAKOMMTENs B CHUCTEME Ipelaraercs
BBIOpATh TOT, C KOTOPBIM MBI XOTUM pabOTaTh.

Drive parameters PRESS F2 to DETECT Current position

Device Select
[leyl [d 2 infol

port 1FBh
1. ST34311A
2.

port 170h
3. ST32E0011A
4,

port 100h
5.

Ho PCI controllers found.

Enter HDD number [3]1:

i (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 | i 18:14 :55

Ha sxpan OyneT BriBe/ieHa MOJCKa3Ka 00 OCHOBHBIX KOMaH/1aX MPOTrpaMMBbl.
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DRSC DRDY
Drive parameters PRESS FZ to DETECT Current position

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

Online HELP

id hpa puad isk '

scan fujlst unlock i randombad

aerase rhpa dispwd 24 fuj

erase r ff erase makebad

hatch cls aam pciscan

rpm nhpa init tof wdrd wdwr wdem

smart port stop wait wdfmtold

killfuj akillfuj fuckfuj ibme wdwecp wlrcp
wdfmt wilfmisa

nu FUJ tad e

Press <(F2>

i (c) maysoft aka Dmitry Postrigan, http:/7mhdd .net | 2. 1 17:56:49

Wunnmanu3upoBaB BeIOpaHHBIA HAKONUTENb HakaTueM F2 mojyyaeMm HCUepIBIBAIOILYIO O
HEM MH()OPMALMIO: HA3BaHUE MOJEIHU; JIOTMYECKHE TIEOMETPUIO0 JUCKa (JIOTMYECKOE YHUCIIO
LWINHAPOB/TOJIOBOK/CEKTOPOB Ha JOPOXKKE); CEpUHHBIA HOMEp; BEPCUI0 MHUKPOKOJA; YHCIO
anpecyeMmbix uepe3 LBA 06nokoB; mnonaaepxuBaemble ¢QyHKIMM ATA M MakcUMalbHbBIN
nojiep>kuBaeMblil pexxuM; cocrositHue SMART (BkiroyeHa JM); COCTOSHUE CHCTEMBI 3alllUThI
(BKJIFOUEH/BBIKITIOYEH alllapaTHBIN 1aposib); TIOJIHBIN pa3Mep BUHYECTEPa; pe3yJIbTaT MPOX0KICHHS
OCHOBHBIX TeCTOB. YacTb 3T0H MHPOpMaLuu 0TOOpaXkaeTcsi BO BTOPOH CBEPXY CTPOKE HA SKpaHe U
BUJIHA MpU pabore.

DRSC DRDY
1

Device Reset... DK
Setting Drive Parameters... OK.
ecalibrate... DK

I (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 |

Kpome Toro, o cocTositHuM IucKa U €ro 3aHSITUM B JJAHHBIH MOMEHT BPEMEHU CUTHAIU3UPYIOT
WHUKATOPBI B CaMOM BepxHeii cTpoke. OHU HECYT CIEAYIONTYI0 HHPOPMAITHIO:

BUSY - HakonuTens 3aHAT U HA KOMaH]IbI HE PEarupyer;

WRFT - ommbka 3amnmucu;

DREQ - nakonurens kaxaeT 0OMEHATHCS JAaHHBIMU C BHEITHUM MHUPOM;
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ERR - B pesynbraTe Kakoii-nubo onepamnuu Bo3HHKIA omubka. Korna 3aropaercst aTot OuT,
oOpaTuTe BHUMaHUE Ha MPaBYI0 BEPXHIOIO YacTh dKpaHa. Tam OymeT oTOOpakeH THI MOCICIHEH
OIIUOKM: (IEUCTBUTEIIBHO TOJBKO MPH 3axkeHHOoM ammouke "ERR"):

AMNF - Adress Mark Not Found - O0pamicHre kK KaKkOMy-TO KOHKPETHOMY CEKTOpPY He
yAaJI0Ch. BeposATHON NPUYMHON SBIISIETCS ITOBPEXKICHHUE 3TOIO CEKTOPA, IMOBPEKACHUE €0 IOJIEH
uaeHTudukanuu (ynoMmmHanue o0 3ToM ecTh 371ech). Ho cpa3y mocie BKIIIOUEHUST HAKOIUTENS, KaK
pa3 Hao0OpOT, CBUACTEIBCTBYET 00 OTCYTCTBUH MPOOIEM U cOO0IIaeT 00 yCIEIIHOM BBITOJTHEHHH
BHYTpPEHHEH JMarHOCTUKH .

TONF - Track 0 Not Found - He HalizieH HyJIEBOH TpEK.

ABRT - Abort, koMaH/1a OTBEPTHYTA;

IDNF - Sector 1D Not found;

UNCR - Uncorrectable Error - Omubka He ckoppektupoBantas kogom ECC. Bepostho, B
JAHHOM MECTE UMeeT MecTo ObITh Jtorndeckuii BAD-610k.

Kpome »Tx B Bepxy MoOryt ropeth euie aBa uHaukaropa - PWD - curnanusupyromas o6
YCTaHOBJICHHOM aInmapatHoM napoiie, 1 HPA - ecnu pasmep HakonuTesns ObliI H3MEHEH C IIOMOILBIO
koman bl HPA (s ckpeits BAD-0110Kk0B B KOHIIE JIMCKA).

Jlia oOHapyxenust BAD-010k0B B mporpamme €cTb BO3MOKHOCTb ITPOBEPKU IOBEPXHOCTHU
xecTkoro aucka. [Ipuuem monydennass nHpopmanus OyIeT oueHb MOAPOOHO OTPaXKaTh COCTOSHUE
noBepxHOCTU. Bb130B ocyiecTBisiercst koHcosnbHOM kKomanioi SCAN. ITpoBepUTh MOXKHO Kak BECh
JIUCK LETHKOM, TaK M KaKOW-TO OTAENbHBIM ydacTok nmoBepxHocTH. [locie Habopa komanasl SCAN
MOSIBIISIETCS CIIEYIOUIETO BUIA MEHIO:

DRSC DRDY

Support : DLMCode LB
SMART : Enabled Starting CYL
Security: high, OFF Starting LBA
Device Reset... DK LOG : OFF
Setting Drive Param Femap : OFF
iecalibrate. .. OK Ending CYL : 8943
Ending LBA : 8452079
Timeout(sec) : 30
reated directory : Advanced log : OFF
Standby after scan : OFF
Loop the test- repair : OFF
Erase WAITs : OFF

-= » Press the arrow keys for navigate on HDD during scan.

Bepxusist cTpoka - 3T0 pekuM paboThl ¢ BUHUecTepoM. [lo ymomyaHuio Ternepb TaM CTOUT
LBA, MeHATh uTO-TO BpsAX JM HoHanooutscs. B crpokax Starting Cyl/LBA, Ending Cyl/LBA
BBICTABIISIIOTCSI HAYAJIbHBIA W KOHEUHBINM Oyok 11t LBA TpaHcnsiuu M HavaabHBIN/KOHEYHBINA
mwmmHap ana CHS  (ang npoBepkM  KOHKPETHOTO  y4yacTKa). 3HA4eHWs 10 YMOJYaHMIO
COOTBETCTBYIOT ITOJIHOM OBEPXHOCTH. MOKHO BKIIIOUUTH NIepeHa3HaueHNe COOMHBIX CEKTOPOB MPHU
oOHapyxeHnH OHBIX (¢pyHKius Remap). Timeout - BpeMs OTBOOUMOE HAKOMUTEIIO JUIS
BBITIOJTHEHUST omepanuu. Pe3ynbTaTel MpPOBEpKH MOXKHO 3aHecTH B mpoTokon. Ilpu Ttecrte
MOBEPXHOCTH HA HKpaH OYyIyT BBIBOJAMTCS KBaJpaTUKU (OJMH TakoW KBaJIpaTUK paBeH 255
cekTopaM (mpu TectupoBaHuu B pexnume LBA nubo umcny cektopoB B cTpoke mapametpoB HDD
(06bruHO 63 - mpu TectupoBaHuu B pexxume CHS)), 1mBeT KOTOpBIX HECET ONpeieleHHYIO
CMBICIIOBYIO HAIPy3KYy.
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DRDY BUSY
1

he arrow keys for navigate on HDD during scan.

B okomke cmpaBa Bexercs ux cueT. Camasi BepxHsSS CTpPOKa IIOKa3blBae€T CKOPOCTh
CUMUTBHIBAHUS JAHHBIX B IaHHBIM MOMEHT (HE 3aBUCHUT OT UCHOJIb3yeMoro pexuma DMA), B HuxkHel
- JIBa 3HaU€HUS B MPOLICHTAX: MEPBOE 3HAUCHUE MTOKA3BIBAET MPOIICHT BBHITOJHEHUS TEKYIIEro TECTa
B 33JIaHHOM TIPOMEXYTKE, a BTOPOE OTOOpa)kaeT, HACKOJBKO jaaieko royoBku "youm" ot 0
WMHIpa ¥ "mpunriy” K mocieaHeMmy. Hipke yackl MOKa3bIBalOT BpeMs Hauyaida MPOBEPKH U
IIPOTrHO3UPYEMOE BpEMsI BBINNOJHEHUA. Pa3bsiCHEHUs MO LIBETaM MPHUBOJATCS B JOKYMEHTAIUU:
"Uem "myTHee" KBaJIpaTHK, TeM OOJbIlIe HAKOMHUTENO MOTPEOOBAIOCh BPEMEHU JIJIsl UTEHUSI 3TOTO
6s10ka cexTopoB. Eciu momiu 1iBeTHbIC OJI0KH - 3HAYUT, HAKOMUTENh HEe "Brucajcs" B OTBEACHHBIN
eMy AJs paboThl MPOMEXYTOK BpeMeHH. lIBeTHbIMM OoKaMu OTOOpa)kaeTcsi HEHOpMallbHOE
COCTOSIHME TIOBEPXHOCTH, HO emie 0e3 BAD'oB. OnHako, 3eieHbie OJOKHA - HOPMAJIbHOE SIBJICHUE,
OHU OTPaXKalOT ECTECTBEHHBIH H3HOC MOBEPXHOCTH, HHUYErO CTPALIHOTO B HHUX HET (crapble
HaKONUTENIN paboTaloT MEJJICHHEE, M MO3TOMY Il HUX TpaduK BIOJHE MOXKET OKPACUTHCA B
3€JIeHBIH LBET LIETMKOM: 3TO HOPMaJIbHO). Takke 3eJeHble OJIOKM MOTYT MOSIBIIATHCS IPU BUOpanuu
camoro Hakomnurenst. YeMm HUXkKe M0 MEHIO LBET - TeM O0JIbllle HAKOMHUTEIO MOHa100MII0Ch BPEMEHHU
JUI YTEHMsI 3TOTO TPYJHOUNUTAEMOro ydacTka. KpacHeli LBET - IpPU3HAK TOrO YTO HA 3TOM MECTE
yxe noutu "chopmuposaincsa” BAD block. BorpocurenbHplii 3HaK MOSBISETCS MPU MPEBBIICHUN
MaKCHMaJbHOTO BPEMEHM 0>KMJAHUS T'OTOBHOCTH. TO €CTh, IPU MOSIBICHUU [?] MOYKHO CUMTATh,
YTO HAKOMHUTENb "MOABUC" Ha ATOM MECTE M 3/I€Ch SIBHO IPUCYTCTBYET JTHMOO CEPhE3HBIN AePeKT
MOBEPXHOCTH, OO HEHCIpPaBeH OJOK MarHUTHBIX TOJIOBOK. BCE, 4TO HIMXKE BOIPOCUTENBHOTO
3HaKa - 370 omnoOku (BAD-610k). Ecu oHM MOSBISAIOTCS B Mpoliecce TECTUPOBAHUS, 3HAYUT, Ha
MOBEPXHOCTHU ecTh pusnueckue aepextsl i npodiaemsl ¢ CRC cekTopos, T.H. «cOPT-031b1».

[Ipu 6onbpmom komudecTBe 097108 MOJE3HO OyaeT Bocnoib3oBaThes ommueit ERASE WAITS
(Ha MpPHUBEJCHHOM BBIIIIE PUCYHKE OHA BBIKIIOUEHA): TOTAA MPH OOHAPYKEHUHU COOMHOrO CeKTopa
JUCK He Oy/eT JOJT0 HajJ HUM CTPajJiaTh, MbITASICh €T0 BRIYUTATh, a Cpa3y ke MPeaIpUMET MOMBITKY
3aIHCH.

C nomompero MHDD MOXHO NpoBEepUTh M HAJIEKHOCTh CHCTEMBI NMO3MIIMOHUPOBAHUS: IO
komanjge CX OyayT HpOBOJUTCS MHOTOKPATHBIE TMOMNBITKA MO3MLIMOHUPOBAHUS B pa3IMyHbIC
o0acTy, HEKOTOpble HAKOMHUTETU TAaKOH PEXUM BBIIEp)KaTh HE MOTYT B CHIIy B OOJIBIIMHCTBE
Clly4yaeB KOHCTPYKTHUBHBIX OCOOCHHOCTEH M 3aBOJICKUX JIe(EKTOB (HO HE HY)KHO OOSTHCS - U3 CTPOs
HUYEro He BBIIJIET, TaK Kak IporpamMma OTCIIEXKHBAEeT TaKyl0 BO3MOXXHOCTh U MEPEBOJUT JUCK B
KIyIlIee COCTOSTHHUE, €CITU YTO-TO HE TaK).
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EcTp emie psin koMaHA Ui AMarHOCTUKM, HO 3TO IEPBBIE KOTOpBIE clIeAyeT 3HaTh. boiee
MIOJIHO OIUCBIBATh HET CMBICIIA - IS 3TOTO €CTh TOKYMEHTAlMs K IporpamMMe.

W3 oyeHp MHTEpECHBIX (YHKIUN peau3yeMbIX MPOrpaMMO HYKHO OTMETHTH BO3MO>KHOCTb
ynpasineHuss mymoM. [lo komanne AAM CTaHOBHUTBCA JTOCTYIIHBIM M3MEHEHHE IPOM3BOIUMOIO
YpOBHS 1IyMa (HYHO JIM HallOMUHATh, YTO B YIIEpO IPOU3BOIUTEILHOCTH?), IPH ITOM pe3yJbTaT
MO’KHO OLIEHUTb Cpasy XKe.

L
aam
T34311A 8944-15-63
SH:SBFEYZBC  FlJ:8.01 LEAs :8452680

SMART : Enabled
Security: high, OFF.
Device Reset... DK
Setting Drive Parameters...
ecalibrate. .. DK
Automatic Acoustic Management
3 ed by this HDD.

i (c) maysoft aka Dmitry Postrigan, http://mhdd.net | 2.9 17:59 :27

DRSC DRDY BUSY
1 L 1 L
aam
5T320011A 387921663
SN :3HTIVCEE FW:3.10 LBAs :39182336
Support: DLMCode LBA HPA ARM DMA (UDMAS ,MWDMAZ )
SMART : Emabled
Security: high, OFF. Size 19092Mb
Device Reset... DK
Setting Drive Parameters... OK.
lecalibrate... DK
utomatic Acoustic Management
urrent setting : MHa: i perfor
Fress: <D disable AAM
maximum perfomance
middle perfomance (try if +/= not work)
minimum acoustic emanation lewvel
(lowest speed)
intermediate acoustic management leuvels
126 max. perfomance (disable AAM) ;
[E] minirmuwm acoustic emanation level.
finish.

' adjust AAM.

g... How you ce
) maysoft aka Dmitry Postrigan, http://mhdd.net | 2.9 |

IIporpamma FDISK

Pazbuska srcécmrozo oucka

Yrunura fdisk, ouens npocras u He TpeOyeT MHOro BpeMeHM AJisi ocBoeHHs. Jlyig 3amycka
9TOW YTUJIUTBI 3arpy>KaeMCsl ¢ CAICTEMHOI'O JHCKa.

1. INocne Beixona B pexkxuM DOS B kxomanaHo# crpoke nuimieM komanay: fdisk u Haxxumaem
Enter.

2. IlosBNIsIeTCSI MEHIO C BOMIPOCOM «BKITFOUMTH MOIJIEPKKY OONBIINX AUCKOB N-HET, Y- gay.
Bribupaem Y u xxmém Enter.

3. [losiBnsieTCA BOT TaKOE MEHIO. ...
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Onuuu FDISH
Texyuv¥ vMKCcHpoDannHé aMcockopoas: 1

BHEEPHTE OOMH M3 CAENYOLUAX BAPHAHTOB :

1.Cospanne pazpesa DOS uwau Aoruueckux ycrpedcte DOS
2.YcTAHOBEKA AKTHBHOrD pPAa3NEAd

d.Ypanenne pazpena DOS uwau Aorvuecrkoro ycTpoMcTEA
4. MpocHOTP HHYOPHALMM O PARINBIAN

Buecpure: [ 1

Hasrmte Esc pan smxona wz FDISK

Jlis  BbI30Ba HY)KHOTO IIYHKTa MEHIO HeoO0Xoaumo HaOpaTb B KOMaHAHOW CTpPOKE
HEO0OXOTUMBII HOMED...

Jlns Hayaya TOCMOTPUM Ha Haml JKECTKWH Juck, BBoauM mudpy 4 u xméMm Enter...
[losiBnsiercss monHas uHGOpPMAIMS O COACPKAHWU JNUCKA - TUIBI (PAJIOBBIX CUCTEM, OOBEMBI U
MMEHA JIOTUYECKHX JUCKOB (eciau pa30HeHHe YK€ MMEeTCs, TO Ul CO3/JaHUsS HOBOro pa3OueHus
ClIlelyeT yJalIUTh MMEIOLINECs pa3JieNbl, €CM Ha >KECTKOM JMCKE HET JIOTUYECKUX pa3fesioB, TO
MO3KHO Cpa3y MPUCTYIATh K UX CO3/IaHUIO).

Haxxmute Esc miig Bo3Bpara B INIaBHOE MEHIO. ..

Teneps Haxkmute 1 u Enter - mosiBUTCS MEHIO CO3/1aHUS PA3/EIIOB...

Me pasAena D05 nMBo norHeckor pMcka D05

a
E ACNOAHMTENEHOM pasmens

BE& MTE Homep EMBpaHHora fencTEMA: ||

0ZEPATA K EMEOpY petMME pafoTd FOISK HIsMdTE KNEEHWy ESc

CHoBa HaxumaeM 1 u Enter, mosiBiisieTcsi C4ETUMK U IporpaMma Ha4HET CO3/aBaTh OCHOBHOM
pas3zien, a Korja oHa (mporpaMma) cnpocut y Bac caenath OCHOBHOM pasfenl Ha BeCh JMCK, TO
otBeThTe 0TKa30M - N. Jlanee Bam Oyzner npesioxkeHo BBECTH pa3Mep MEPBOIo JOrMUYECKOro JUCKa
B IIPOIIEHTaX Miu Meradaitax. CKOJIbKO CUUTAETEe HY>KHBIM, CTOJIBKO Y BBOJHTE...

Onste Esc ¥ MbI B I71aBHOM MEHIO....

B rmaBHOM MeHI0 BbIOMpaeM TyHKT | (co3gaHue paszzgena), a HOTOM 2(co3gaHue
JIOTIOJIHUTENBHOTO pa3zzena). Co3aaHue JOMOJHUTEIBHOTO pasjiela TOYHO TaKoe € Kak MU
OCHOBHOTI'O, TOJBKO Ha IPENJIOKEHUE IPOTrpaMMBbl 3aHATHh IOJ JONOJIHMTEIbHBIA pa3lien BECh
UMeroIuiics 00béM aucka Heooxoaumo oTBeTHTh - Y (Ia) [locme Toro kak pazmen Oynmer co3maH
#&MEM Esc 1 cHOBa BBIXOJIUM B TJIaBHOE MEHIO.

Paznen, ¢ xotoporo Bam kommbioTep OyaeT 3arpykarbCs Ha3bIBaeTCsl aKTHBHBIM. Jlis
BbIOOpa aKTUBHOT'O pa3jieNia B IIaBHOM MEHIO BbIOMpaeM 1u¢py 2 - ycTaHOBKa aKTHBHOTO pasjiena
U B NOSIBJIAOIIEHCS MHGOPMAIUH O AUCKE BBOJUM HOMEp pasjiedna.

Omnste Bo3Bpaiaemcs B riiaBHoe MeHIO(Esc), BbIOMpaeM MyHKT 4 - mpocMoTp HH(POpMAIIUH O
paszfenax ¥ HallpoOTUB pasziesia, KOTOPHIN Mbl C/IeTaId aKTUBHBIM OyZIET CTOATh OykBa A

ITocne Toro, xak co3gaHue pas3zeioB OyIeT 3aBeplieHO, HEOOXOAMMO Nepe3arpy3uThes U
oT(opmMaTUpOBaTh HOBBIE Pa3elibl IEPE X HCIOIb30BAaHUEM.

IHopsaoK BbINIOJIHEHHS PA0OTHI:
1. IIpoBepka onepaTMBHOI NaAMATH
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1.1 VYcranoButs B BIOS Setup 3arpy3ky ¢ CD:

1.2 Tlocne 3arpy3ku HalTH U BBIOpaTh mporpaMmmy Memtest86+ u 3amycTuts ee.

1.3 BHuMarenbHO pacCMOTPETh SKPaH MPOrpaMMbl

1.4 CnemuTthb 3a mpoIECCOM TECTUPOBAHUS, HEOOXOAUMO, YTOOBI KAK MUHUMYM 3aKOHYHJIICS
OJIMH MPOX0 TecTupoBanus (croader; PASS)

1.5 Ecnu 6s1mn o6Hapysxenb! ommbku (ctondoenn ERRORS), To Hago oTpasuts 310 B oTUETE.

1.6 Caenatb BBIBOJ 00 MCIIPAaBHOCTH HITM HEUCIIPABHOCTH ONICPATHBHOMN ITaMSITH.

2. TlpoBepka :KeCTKOro AUCKA

2.1 3arpysutcs c 3arpyzounoro CD, naiitu u 3anyctute «MHDD»

2.2 Ha HEKOTOPBIX KOMIBIOTEpaxX HEOOXOIMMO BBECTH KO JocTyna (nudpa*2+1)

2.3 C nomornsio KoMauas! “id” win “F2” moyduTh JaHHBIC O )KECTKOM JHCKE, 3aIHCaTh
OCHOBHBIC B OTYET

2.4 Tlo xomanze “scan’ MpoBEpUTH KECTKUK TUCK Ha Hanuure BAD-610K0B, 3amucarb B OTYET
CPEIHIOI CKOPOCTh NIEpeIavn JaHHBIX

2.5 Ecnu Oynyt HallZIeHbl «KpaCHBIE» WM «KOPUYHEBBIC» OJIOKH, MOMPOOYITE OT HUX
130aBUTCS C TIOMOIIBIO KOMaH/IbI “‘erase waits” wim “remap”

2.6 OreHUTE COCTOSIHHE BAIETO JKECTKOro AMcKa (M3HOC, OBICTpOIEHCTBUE, TIIOXHE OJIOKU U
T.11.)

3. Pa30uBKa KeCTKOIr0 JUCKA

3.1 3arpy3wurcs ¢ 3arpyzounoro CD

3.2 3amycruth nporpammy FDISK

3.3 Co3marb 0CHOBHO# paznen paBHbIA 50% OT Bcero ooObeMa Jucka

3.4 Co3znath JOMOIHUTENBHBIN pa3/ien paBHbIM BTOPOH MOJOBHHE KECTKOTO TUCKA

3.5 Co3nmare norudecknii qJuck D paBHEI 10 00BEMY JOMOTHUTEIFHOMY pa3/Ieity

3.6 Huck C caenaTh akTUBHBIM, T.K. C HETO OyJIET 3arpy’KaThCsl OTEpAIlMOHHAs CUCTEMA
3.7 Tloka3arp pe3ynbTaT MPETnoaaBaTeNto

3.8 BeliiTH U3 IporpaMMBbI U TIEpe3arpy3uTh KOMIIBIOTEP

4. MdopmaTHpoBaHHe ’KeCTKOr0 THCKA

4.1 3arpysuTcs ¢ 3arpy3oudoro CD

4.2 3amyctuts nporpammy FORMAT ¢ mapamerpamu, aist popmatupoBanus qucka C
(mapameTpbl H3YYUTh CAaMOCTOSITENbHO, KoMaH/a “format /?” mokaxxeT Bce BO3MOXKHBIE
rapaMeTphbl; ONpPeeNIUTe KaKie HYKHbI BaM)

4.3 Korna ¢popmatupoBaHie 3aKOHUYUTCS, TOKAKUTE Pe3ysIbTaT MPErojaBaTesio

KoHTpoJibHbIE BONIPOCHI

Kaxum 06pa3oM MOKHO MPOBEPUTH ONEPATUBHYIO MaMATh Ha HAJIMYHE OMIMOOK?
Kakum o0pa3om nH}popMaIus 3anuchiBaeTcs Ha ECTKUN AUCK?

UYro Takoe BAD-6510xu?

MOHO JI1 OT HUX M30aBUTHCS U KaKUM 00pa3om?

Ji1g yero HyXHa pa30MBKa KECTKOTO TUCKa Ha pa3/ieibl?

CKOJIBKO pa3zieoB MOXKHO CO3/1aTh Ha )KECTKOM JIUCKE?

Ji1s yero Heo6x0AUMO (GOpMATUPOBAHUE KECTKUX JAUCKOB?

OOmpsicHHTE, TOYEMY pealibHBII 00bEM MCKa MEHbIIIE, YeM TI0 acropTy?
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®opma npeacraBiaeHus pe3yJabTara:

Otuer o npojenaHHoi padoTe:

1. Tema u nenb paGoOTHI.

2. OmnwucanHue xo/1a MpoBeIeHUs pabOThI, MapaMeTPhbl TECTUPYEMBIX KOMIUIEKTYIOIIUX.
3. BbIBOJBI O COCTOSIHUN KOMITJIEKTYIOIIMX.

4. OTBeTbl Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurtepun onenku:

OrneHka «OTJIMYHOY CTaBUTCS, €CJIU 3a/IaHUE BBIMOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTaBUTCS, €CIIM XO/1 BBIMOJIHEHHS 3a/IaHHsI BEPHBIH, HO ObLIa JOMyIIeHa
OJIHA WJIU JIB€ OUIMOKH, IPUBEAIINE K HEMPAaBUILHOMY PE3yibTary.

OneHka «ya0BIETBOPUTENBHO» CTABUTCS, €CJIU IPUBEIEHO HETIOIHOE BBIIIOJIHEHUE 3aJaHUSI.

OneHka «HeyI0BICTBOPUTEIBHOY» CTaBUTCS, €CIIU 3aJJaHUE HE BHITIOJHEHO.
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Tema 3.1 Ilepudepuiinbie ycTPoOiCTBA BHIYHCIUTEIbHON TEXHUKHU

JladoparopHoe 3ansTue Ne 11
KoHcTpykIius, MOAKIIIOYCHNE ¥ MHCTAJUIALUS BUIeoanantepa. TecT MOHUTOpa

Heab: wuszyuuth coBpeMmeHHble LCD-Monutophl. IIporectupoBars LCD-moHuTOpBI C
noMmoupto yrrintel TFT Monutop Tecr.

Boinoinus padorty, Bl Oynere:

ymemp:

- IOAKIOYATh U HHCTAJUIMPOBATL BUACOANAIITCPBI;
- TECTUPOBAaTh MOHUTOP.

MarepuanbHoe o0ecniedeHne:
Meroandeckue ykazaHus I BBITOJHEHUS JIA00OPATOPHBIX paboT, KOMITBIOTED.

3ananue:

1. 3anycTUTh YTUIUTY U1l TECTUPOBAHUS MOHUTOPOB.

2. [Ipu noMomy yTUIUTB IPOTECTUPOBATH MOHUTOP.

3. 3yunth Bce mapamMeTpbl MOHUTOPA.

4. ObopmuTh OTUET O TIpoJeNIaHHOM padoTe. CenaTh BHIBO/.
5. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

KpaTkue TeopeTnueckue cBeIeHUs:
Tecmuposanue LCD—-monumopoes

TFT MonuTop Tecr

[Iporpamma TFT Monutop Tect pa3paboTaHa OTEUECTBEHHBIMU IporpaMmucramu. B
OTJIMYUE OT CYLIECTBYIOUIMX aHAJOrOB, OHA, BO-TIEPBBIX, COBEPIICHHO O€cIlaTHA, a BO-BTOPBIX,
cHaOkeHa MoApOOHOM CHpaBKOW C OMMCAHMEM HMMEIOIIMXCS IIA0JIOHOB Ha PYCCKOM SI3BIKE M
COBETaMHM IO PEIICHUI0 TUMHMYHBIX mpobieM. [IporpamMma coctouT u3 onHoro (aiina, He Tpedyer
MHCTAJISLUY.

@ CerelicTeo Hatopos rMukpocxet Mobile [ntel[R) 45 Express (kopne ’Aa'
YHueepoaneHeid roHuTop PnP
=

-l 13654763 32 bit 60 Hz

2 Professional
* Service Pack 1 Build 7601

320x200 8hit Blhz
320x200 8bit Blhz
320x200 16bit E0hz
320x200 16bit B0hz
320x200 16bit E0hz
320x200 32bit B0hz

320x200 32bit E0hz
320x200 32bit B0hz .

320x240 Shit B0hz
320x240 8hit Blhz

3204240 Bhit E0hz il Left, Rigth - BciGop NogpEXHMa
F2M?4n 1Rt Rihe Up, Down - HSMEHEHWE CKOPOCTH
Grey-, Grey + - U3MEHEHHE APKOCTH
Esc -Ebimon

Pucynok 1 — I'maBHoe okHO nporpammbel TFT MonuTOp Tect
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HeGonbmoe HayanpHOE OKHO TIO3BOJISIET BBIOpaTh paspemieHue (A7 TEeCTHPOBAaHUS
MHTEPIONSIINN), JTUO0 OCTaBUTh pa3pellieHue MO YMOJYaHMIO, a TaKKe 3amyCTUTh OAUH U3 12
TecToB. Bo Bpemst mpocMOTpa TECTOBBIX MA0JI0HOB MOXHO PETYIUPOBATh SIPKOCTH, IIEpEMEIaThbCs
MeXay mabjoHaMU B MpeJiesiax TecTa, a TakKe MEepeKIoyaTh [BET JUO0 HalpaBieHHE TPaJUeHTA.
TecroBbie m1a0I0HBI TO3BOJSIOT IPOBEPUTH:

. PaBHOMEPHOCTH MoJIcBEeTKH (1 TecT);

. MHTEPHOJINIO U (OKYCHPOBKY — OTCYTCTBHE APOKAHHS U3-32 IPeoOpa3oBaHUs
aHAJIOTOBOTO CUTHAJA (5 TeCTOB);

. LBETOIepeaauy U pa3pelieHue nusera (3 Tecra);

. KOHTpacTHOCTH (1 TecT);

. BpEMs OTKJIMKA U UHEPLUOHHOCTH (2 TecTa).

Pa3paboTunku gake MOMBITAINCH PEaTu30BaTh BO3MOXKHOCTH MOJIYYEHHS KOJIUYECTBEHHOTO,
a HE TOJIbKO KaUYeCTBEHHOI'O Pe3yJIbTaTa.

B uactHOCTH, B TecTax Ha MOCIECBEYEHHE MOXHO MOIBITaThCA C MOMOIIBI0 (oTorpaduu
OLICHUTh JJIMHY Hulelia U MO ATOMY IOKA3aTEIl BBIUMCIUTH BpeMs OTKIMKA. A B TecTe Ha
UHTEPIONSIIIMIO MOXHO 3adUKCHpOBaTh, HAa KAaKOM I[Iare KOHUEHTPUYECKUE OKPYKHOCTHU
nepecraroT ciauBarhes. OpHako 3T0 OyleT Juib NpUOIU3UTENbHBIN pe3ynbTaT. [ naBHOE
MpeAHa3HauYeHUue MpPOrpaMMbl — IPOBECTH BU3YaJIbHOE CPABHEHUE HECKOJIbKHUX MOHHMTOPOB, Ha
KOTOpBIE BHIBOJATCS OJIHU U T€ K€ 111a0JIOHBI OTHOBPEMEHHO.

Takum obpazom, nporpamma "TFT Monutop tect" siBisieTcs OZHOW U3 JIYYIIUX B CBOEM
kimacce. K ee miocaM MOXKHO HPUYUCIUTH HE TOJBKO OOJNbIION HabOp CTaTUYECKUX U
AHUMHPOBAHHBIX I11a0JIOHOB, HO U MIPOCTOTY, OECIIATHOCTH, HEOOBIIINE pPa3MepPhl TUCTPUOYTHBA.

Bce TecThl, KpoMe NpOBEPKHM MHTEPHOJALUM, JKEIAT€IbHO IMPOBOJUTH IPU POJHOM
paspemienud Monurtopa. s 15" 310 o6pruHO 1024x768 Touek, mis 17"-19" o6eiuno 1280x1024
touek, st 20" 06brano 1600x1200 Touek. PaspsarocTs nBera 24 wnm 32 6uta. [1pu 8 u 16 GuTHBIX
[[BETaX TECThI HAa IPAIMEHT I[BeTa OYAYyT NMOKAa3bIBaTh SIBHBIE MOJIOCHI HE CBSI3aHHBIE C Pa3peleHuEM
MaTpUIlbl MOHUTOPA.

YacroTa KaapoBOM pa3BepTKHU HCMOJNB3YeTCs B TeCcTax s OLEHKU ObICTpoAeHCTBUS
MaTpulbl. JKenaTreapbHO BBICTABIATH MAKCUMAJIbHYIO YacTOTy JUIsl JAHHOTO BHJCOPEXKHMMA U
croco6a MoAKIII0OUEHUs MOHUTOPA.

[Ipn TecTupoBaHWU OJHOBPEMEHHO HECKOJIbKUX MOHUTOPOB JKEJIATEIbHO BBICTABUTH
OJIMHAKOBBIE HACTPOMKHU IO IPKOCTH, KOHTPACTHOCTHU U IIBETOBOM TEMIIEPATYpE.

Bce TecThl 3amyckaroTcsi B IOJIHOOKPAHHOM pEXUME B COOTBETCTBUM C BBIOpPAHHBIM
paspemennem. Ilpu BeiOOpe pekuma Default wucnomp3yercss Tekymiuii  ycTaHOBJICHHBIH
BujeopexuM. [is omepanumonHbix cucreM Windows OTIenbHO 3aiaeTcsl pa3pellieHHue SKpaHa,
OTZIETIbHO 4YacToTa KajapoB. [Ipum 3TOM He Bce 4acTOTHI KaJIpOB JJisl JAHHOTO PAa3pelICHUs] MOTYT
MOIIEPKUBATHCS MOHUTOPOM.

Onucanue gpynkyui
Tect paBHOMEPHOCTHU MOJICBETKH MAaTPHIIBI M OTCYTCTBUSA “OUTHIX TOUEK
W3menenne nera — Left, Right, LeftMouse click
J Wsmenenune sproctu — Plus, Minus
Brixon u3 Tecra — Esc RightMouse click
Habop TecToB M3 TOYEK, paclONOXKEHHBIX B LIAXMAaTHOM IMOPSJIKE, BEPTUKAIbHBIX
JUHUN W TOPU3OHTAIBHBIX JIMHUM, i1 TPOBEPKHM HHTEPNOJSIIMUA  “‘HEPOJIHBIX”
paspemenuii. llepen mnpoBeneHMeM TecTa pPEKOMEHIYETCS BBINOJIHUTH HACTPOMKY
MOHMTOpA JUIsl KaXKJI0TO BUIEOPEKUMA.
TecTbl BBISBISAIOT HEOJHOPOIHOCTh M300pa)kKeHHsI B BHUJAEC TOPU3OHTAJIBHBIX H(WIJIN)
BEPTUKAJIBHBIX MOJIOC, 10 CPABHEHHUIO C M300paXEHUEM B “pOIHOM’ pa3pelIeHUH.
N3MeHeHue cpenHeil SpKOCTHM 3KpaHa MpU MEPEXOJ€ OT BEPTUKAIbHBIX JMHUN K
TOPU30HTAIBHBIM P POJHOM pa3pellieHUH, CIYXKUT KAaueCTBEHHOM OLEHKOM IIMPHUHBI
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M0JIOCHI BUICOKaHAJIa TIPH MOAKIFoUeHUH uepe3 D-Sub.

N3menenue pexuma — Left, Right, LeftMouse click

Wsmenenune sproct — Plus, Minus

Beixon u3 tecra — Esc RightMouse click

Tect rpaauenta upera. [IpoBepsercs paBHOMEPHOCTh HapacTaHUs SIPKOCTH OT JIEBOTO
BEPXHETO yIja K IPaBOMY HUKHEMY.

Ha marpunax ¢ HU3KMM LIBETOBBIM pa3pelleHHeM HabIoJaeTcsl cTyneHeoOpa3sHoe
V3MEHEHUE SIPKOCTH.

Ha psine marpuil HaOnoal0Tcs XapakTepHbIE TUAroHaldbHbIE MOJOCH! MMOBBIIICHHON
WY TIOHWKEHHOM SIPKOCTH, M3-3a HEJIMHEWHOW XapaKTepUCTUKU martpuusbl. [Ipu 3amycke
cienyeT oOpaTUTh BHUMAHKUE Ha YCTAaHOBKY 24 miu 32 OMTHBIX I[BETOB.

W3meHenune HanpasieHus rpaauenta - Up, Down

Wsmenenue 1sera — Left, Right, LeftMouse click

Wzmenenune sproct — Plus, Minus

Beixon u3 trecta — Esc RightMouse click

Tect aHalorWyeH MpPeAbIAYIIEMY, HO BBIBOAUT OJHOBPEMEHHO HECKOIJBKO
TOPU30HTAIBHBIX WM BEPTHKAIBHBIX I[BETOBBIX KIWHBEB. [lo Tecty mpoBepsercs
CUHXPOHHOCTH YBEIHUEHUS IPKOCTU KIIMHBEB U OaJaHC [BETOB.

Wsmenenne pexuma — Left, Right, LeftMouse click

Nsmenenune ssproct — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect crynmeHuaroro rpaaueHta uBera. I[IpoBepsieTcss paBHOMEPHOCTh HapacTaHUs
SPKOCTH M pa3pelieHne rnepexoa 1no rpagauusm sipkoctu. Ilpu 3amycke cienyer oOpaTuTh
BHHUMaHUE Ha YCTaHOBKY 24 miu 32 OUTHBIX LIBETOB.

Wsmenenne pexuma - Left, Right, LeftMouse click

Beixon u3 Tecta - Esc RightMouse click

TecT KOHILIEHTPUUYECKUX OKPYKHOCTEH, Ui MPOBEPKH HMHTEPHOJSAIUH "HEPOAHBIX"
paspemenuii. llepex mnpoBeneHMeM TecTa pPEKOMEHIYETCS BBIIOIHUTh HACTPOMKY
MOHHTOpPA ISl KQXKJIOTO BHAECOPEKUMA. TeCThl BBISBISIOT HEOJHOPOIHOCTh M300paKEHUS
110 CPaBHEHUIO C N300pakeHHEM B "poTHOM" pa3peleHnH.

Nsmenenwue pexuma - Left, Right, LeftMouse click

Beixon u3 Tecra - Esc RightMouse click

Tect rpanuenta uBera. lIpoBepsieTcss paBHOMEPHOCTh HapacTaHUs SPKOCTH IO
paauycy okpyXHOCTH. Ha MaTpumax ¢ HU3KUM IIBETOBBIM pa3pellieHHeM Halroaaercs
cTyneHeoOpa3Hoe H3MeHeHue spkocTd. Ilpu 3amycke cieayer oOpaTWTh BHHUMAaHUE Ha
yCTaHOBKY 24 nnu 32 OUTHBIX I[BETOB.

W3meHnenue HanpaBneHus rpaauenta - Up, Down

Wsmenenne 1sera - Left, Right, LeftMouse click

Wzmenenune sipkoctu - Plus, Minus

Beixon u3 Tecta - Esc RightMouse click

Habop y30poB ans mpoBepku HHTepnojsauuu "HepomHslx" paspemenuil. [lepen
MPOBEJICHUEM TECTa PEKOMEHAYETCS BBIMOJHUTH HACTPOMKY MOHHUTOpA IS Ka)XIOTO
BUJIeOpeKHUMa. TeCThl BBISBISIIOT HEOJAHOPOIHOCTh U300paKEHUS B BUJIE TOPU3OHTAIBHBIX
W(WIK) BEPTUKAIBHBIX TIOJIOC, IO CPABHEHHIO C M300payKeHUEM B "pOTHOM" pa3perieHnH.

Nsmenenne pexuma - Left, Right, LeftMouse click

Brixon u3 Tecra - Esc RightMouse click

Tect nas mpoBEPKHM YUTAEMOCTH MIPU(TOB PA3IUYHOTO pa3Mepa M HACHIIIEHHOCTU
P “pOJHBIX” U “HEPOJHBIX " Pa3pELICHUSIX.

N3amenenue mpudros — Left, Right, LeftMouse click

N3menenue sipkoctu — Plus, Minus
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Beixon u3 Tecta — Esc RightMouse click

TecT Uil IPOBEPKU Pa3MBITOCTH M TOJINMHBI JMHMK. Kak u npensiaymuid Tecr,
XapaKTepU3yeT YNTAeMOCTb IPU(PTOB U MEJIKUX JeTaleH.

Wsmenenne pexuma — Left, Right, LeftMouse click

Wsmenenune sproct — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect s BU3yanbHOH oLleHKH ObICTpoaeWcTBHUS Marpuibl. Hanbonee HarnsgeH npu
OJTHOBPEMEHHOM TECTUPOBAHUU HECKOJBKMX MOHHUTOPOB HAa MAaTPHULIAX Pa3HBIX THUIIOB, U

npu cpaBHeHuH ¢ CRT wmonurtopamu. Ilapamerpbl i1 CpaBHEHHS — SIPKOCTb
. JBUTAIOIIErOCA KBajpara, UIMHA “XBOCTA , Pa3MBITOCTh TPaHUIIBI, LBET M T€OMETPUs
KBaJpara.

N3menenune ckopoctu — Up, Down
Wzmenenune sipkoctu — Plus, Minus
Beixon u3 Tecta — Esc RightMouse click
TecT aHaIOrMyeH MNPEIBIAYIIEMY, HO KBAApaT IBHKETCS 110 TOPHU30HTAIN WM
BEPTUKAJIH, U HAHECEHA MacITabHas CeTKa.
ﬁ N3smenenue ckopoctu — Up, Down
Nsmenenne pexuma — Left, Right, LeftMouse click
Wzmenenune sproct — Plus, Minus
Beixon u3 Tecta — Esc RightMouse click

Brixoz u3 nmporpammsl

IMopsiiok BbINOJIHEHUS PA0OOTHI:
TexHHUECKUE XapaKTEPUCTHKH TUCTLICS (3AMOJHIETCS CAMOCTOSITEIbHO):

JKpaH M BHACOKapTa

Pa3mep skpana (aroim) :

Pazpemenue aucres (pix) :

Tun )KK-matpuisr:

Tun Buneoananrtepa (BCTpOSHHBIN WM BHEITHUH) :

Bupneoxkapra :

SApxocTs:

KoHntpacTHOCTS:

Bpewms orkinka:

3anyctuth yrunuty TFT Mouutop Tect ans TectupoBaHHs MOHUTOpA. Pe3ynbTarhl TECTUPOBAHUS
OTpa3uTh B OTUETE.

IIpumep pe3yabTaTOB
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Tecrl.

Tect paBHOMEpPHOCTH OICBETKH MAaTPUILBl U OTCYTCTBHS “OUTHIX Touek . bbuia npoussenaeHa
3aMBKa CIEAYIONIMMH LIBETaMU: O€Iblii, KpAaCHBIM, 3eTI€HBIA, CHHUIA, TOITYOOH, PO30BBIi, KENTHIH,
gyepHbIid. [0 BceMy 3KpaHy IIBET pacmpelieicH paBHOMEPHO, UCKAXCHUH He HaOmomaercs. Tect
[I0Ka3aJjl, YTO JUCIUIEH HE MOBPEXIEH U "OUTHIX TOUEK' HET.

Tecrt 2.

Tect rpamueHta 1BeTa. Y [ucCIUIes SPKOCTh HW3MeEHsieTcs IuiaBHO. He waOmromarorcs
JaroHalIbHbIE TMOJIO0CHI MOBBIIIEHHON WM MOHKEHHOW SpKOCTH. Takum 00pa3oM, paBHOMEPHOCTh
HApacTaHUsl SPKOCTH OT JIEBOTO BEPXHEro yriia K MpPaBOMY HWKHEMY HOpPMallbHasi, HUKAKHX
OTKJIOHEHWI HET.

Tect 3.

Tect BBIBOJUT OJHOBPEMCHHO HECKOJIBKO TOPHU30OHTAJIBHBIX WM BEPTHUKAJIBHBIX LBETOBBIX
knuHBEB. 110 TCCTY BHUIAHO, YTO IJid AUCILICA CHHXPOHHOCTb YBCIIMYCHHA APKOCTHU KIMHBEB U
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OanaHC I[BETOB HE HapyIlleH. Bce MMHUM MBETOB M3MEHSIOTCS IIABHO, OCTATOYHO HACHIIIICHHBIE
IIBETa, NCKAXKCHUM HET.

Tect4

TecT crymeH4aToro rpajdeHra BeTa. PABHOMEPHOCTh HApacTaHUs SPKOCTH U Pa3pelICHUE
nepexoja Mo rpajanusM SIpKOCTH B HopMe. TecT mpoBOAMIICS ISt 4 TUIIOB IPAJMEHTOB: C IIaroM
10%, 6%, 5%, 4%. Bo Bcex rpaHUIlbI Iepexo/1a TUIaBHbIE.

Tect rpaguenrta usera. Y aucruies He HaAOJMIOJAeTCsl CTYNEHYATOE€ M3MEHEHHE SPKOCTH IO
panuycy OKpYKHOCTH. SIpKOCTb OT ILeHTpa K nepudepund H3MeHseTcs IUIaBHO 1O  Bcei
OKPY’KHOCTH.

Tect 5.

Tect 6.

HaGop TecToB u3 TO4YEK, pacHoONOKEHHBIX B IIAXMAaTHOM IMOPSIIKE, BEPTUKAIBHBIX JTUHUN U
TOPU30HTANBHBIX JIMHUWA, [UIS TPOBEPKH MHTEPHOISIUN «HEPOIHBIX» paspemeHuit. Ilepen
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IIPOBEJIEHUEM TECTA BBINOJIHWIN HACTPOMKY MOHUTOpA JJIs KaXA0ro Buaeopexxuma. s aucnies
TECT BBINOJHMAICA TPU «POTHOMY» Ppa3peuIeHUN , @ TaKKe IMpH «HEPOJHBIX»
paspewmenusx: 1280x720, 1280x600, 800x600. Ilpu «pomHOM» pa3pelIEHUH Pa3MbITOCTH H
TONIIHUHBI JUHUK He HaOmomaercs. [lpu «mepomubix» paspemenusx 1280x600 u 800x600
Ha0J110/1a710Ch YTOJIIEHUE TUHUHN U UX Pa3MBITOCTb.

Tect 7.

Tect 1 IpoBEpKM Pa3MBITOCTH M TOJILMHBI JIMHUK. Pe3ynprar Tecta mokasal, 4yTo JMHUU
IapajuleIbHbIe, OAVMHAKOBOM TOMIIMHBL. JIMHMM 4YeTkue M mpsiMble. TakKe TECT XapaKTepU3yeT
YUTAEMOCTh WPU(PTOB W MeIKuX JAetaned. Jlucmieil mokasan Xopomue pe3yiabTaThl TecTa,
OTKJIOHEHH HE BBISIBIICHO.

Tect 8.

Tect KOHLIEHTpUUECKHX OKpyxkHOcTed. OH IpeiHa3Hau€H MPOBEPKH HHTEPIOIALUN
«HEpOJHBIX» paszpenieHuil. Ilepen mpoBeneHHMEM TecTa BBINOJIHUIN HACTPOMKY MOHUTOpaA IS
KaKIOro BHUAcopekuMa. TecT BBIIOJNHAICS Ha IpU  «POJHOM» pa3pelIeHUU
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,a TAKXKE TIPU «HEPOIHBIX» paspemieHusix: 1280x720, 1280x600, 800x600. Pe3ynbrarhl
TECTOB TIOKa3alld, YTO TPU «POIHOM)» Pa3pEHICHUU OKPYKHOCTH POBHBIC, a TPHU «HEPOIHBIX»
BBISIBIISIIOT MCKQ)KEHUS M300pa)keHUs1, BOSHUKAIOT IIePECCUCHHUS JIMHUM.

Tect 9.

HaGop y30poB jijist MpOBEpKH HHTEPIOJSAIUU "HepOIHBIX" paspenienuid. [lepen nmposenennem
TeCTa BBIMOJIHIIN HaCTpOI/IKy MOHHUTOPOB JJIsl K&XKJIOTO BUJCOPEKHUMA: «POJIHOE» pa3pelieHue Jis
JTUCTLIES : , «Hepomubie» pazpemenus 1280x720, 1280x600, 800x600. Ilpu
«HEPOJHBIX» pa3pelIeHUsIX HaONMI0NANOCh YacTUYHOE MCKAaKEHHE H300paKeHUusT B  BHJE
BEPTHUKAIBHBIX MOJIOC, PA3MBITOCTH H300paKeHUH.

Tect 10.

Bt Tonws ot i

Mlack Tones ar sz 12

Black Thnes text slze 14

Black Temes text size L€

Black Times text size 18
Black Times text size 20

White Times text

TecT misi TIPOBEPKH YUTAEMOCTH MIPUGPTOB Pa3IMYHOTO pa3Mepa W HACBHIIMIEHHOCTH TpPHU
«POJHBIX» U «HEPOJHBIX» Pa3pelICHUsIX. TeCT BBINOIHAICSA MPU «POJHOM» Pa3peIICHUH, a TAKKe
npu «HEpOAHbIX» pazpemeHusx: 1280x720, 1280x600, 800x600. Ilpu «pomHOMY» pazpenieHun
TEKCT YUTAETCSI XOPOIIO, Bce OyKBbI MOHATHBIC. [IpyM OCTaNBHBIX pa3pelieHusx H300pakeHue
CTAaHOBUTCSI MEHEE UYETKUM, OYKBBI pPACIUIBIBYATHIC, YTO CTAHOBUTCS OCOOCHHO 3aMETHO TpHU
MEJIKOM IIpudTeE.

Tect 11.
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Tect mis BU3yanbHOM OIGHKH OBICTpOJEHCTBUS MaTpulbl. [lapaMeTpsl Ui CpaBHEHUS —
SAPKOCTb JIBUTAlOLIETOCS] KBaapaTa, [UIMHA «XBOCTA», Pa3MbBITOCTb TPaHMIIBI, LIBET U T'€OMETPUS
KBaJpara.

WNudopmaiius B 1€BOM BEpXHEM YTy SKpaHa:

Cur 1366x768 32 bit 60 hz - Tekymuit Bugeopexum
60,3Hz 16,5ms - yacToTa 1 UHTEPBaJ OOHOBJICHUS PKpaHa
Vh=10 p/c Vv=10 p/c - ckopocTh cMelIeHns KBaapaTa (TOYEK/Kaap)

Jlucruied moka3asl XOpoIIne pe3ysIbTaThl TECTa: TPAHHIIBI KBAApaTa ObUIH YETKHUMHU U SIPKUMH,
[BET O€JIbIiA, 4acTOTa OOHOBJICHHUS TIOYTH OJJUHAKOBA.

Tect 12.

Tect anamorudeH NpeaAbIAYHICMY, HO KBaApaT ABHUIKCTCS IO T'OPU3OHTAIN UJINW BCPTUKAIIU, U
HaHEeCeHa MaciuTaOHas ceTKa.

VYV gucnies r'paHUIbI KBaJipaTa YCTKHUEC, IBCTA APKUC U XOPOIIO pa3JIMIHUMBbI, pa3MbITOCTH HECT.

BbiBoa: B xone naHHOM paboThl Obuta u3yueHa mnporpamma TEFT Monutop Tect V.1.52 u
IIPOBEACHO TECTUPOBAHUE TOU MTPOrpaMMOM TUCILIES:

Hcxons u3 MPOBCACHHOTO TCCTUPOBAHUA, MOKHO CKa3aTh, YTO JHCILIEH HEe UMEET CCPbC3HBIX
,[[C(I)CKTOB. I/I3o6pa>1<eHI/151 Ha HCM ApKHUC, JIMHHUKU YCTKUC, TCCTbl PABHOMCPHOCTH IOJACBCTKHU U
rpauc€HTa IBE€Ta HUKAKUX OTKJIOHEHWI HE BBISBUIIM.
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OnHako mpu NPOBEJEHUM TECTOB HA HHTEPIHOJSILMIO HECTAHJAPTHBIX pa3pelieHUid Obuin
BBISIBIICHBl HEKOTOpBIE JAe(eKThI: MpH TecTUpoBaHMM B paspemeHmsx 1154x864, 1280x800,
800x600 MenKui TEKCT CTAHOBWICA HEYETKMM, TE€CT I IPOBEPKU UYUTAEMOCTHU BBISBUII
Pa3MBITOCTh JTUHHIA, TIPH TECTE C JABIKYLIIUMHCS 00BEKTaMHU OBbLI 3aMETEH, MPU TECTe KOHHMYECKUX
OKPY)KHOCTEH Ha IUCIUIEEC MOSABILSUINCh UCKAXEHUs B BuJe JUHUHN. 1lo3TOMY Mg KOppekTHOH
pabOTBbl MOHHMTOpA KeJaTeabHO UCIOJIB30BaTh TO pa3pelieHHe, KOTOpOoe MPEeayCMOTPEHO
IIPOU3BOIUTEIIEM.

dopma npeacTaBieHns pe3yJabTara:
OTtyeT o mpoJieIaHHOM padorTe.

Kpurepum oueHku:

Or1eHKa «OTJIMYHO» CTABUTCS, €CJIM 3aJaHUE BBITIOJHEHO BEPHO.

OreHKa «XOpOIII0Y CTAaBUTCS, €CIIH X0/ BHITIOTHEHUS 33aHUs BEPHBIiA, HO ObLiIa TOMyIIeHa
OJIHA WJIX JIB€ OLUIMOKH, IPUBEAILINE K HENPABUILHOMY pE3yibTary.

OneHka «yI0BIETBOPUTENBHOY» CTABUTCS, €CIIM IPUBEICHO HETIOJHOE BBIMOJIHEHUE 3aJaHUSl.

OreHKa «HEYAOBJIETBOPUTEILHOY» CTABUTCS, €CIIN 3a/IaHUE HE BBIMOJIHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BHIYHCIUTEILHON TEXHUKH

JladopaTropHoe 3ansiTue Ne 12
KOHCprKI_[I/HI, MOAKIIOYCHUEC U UHCTAJUIALNA IIPUHTCPA

Henb: HayuyuThCs MOAKIIOYATH MATPUYHBIA INPUHTEP K KOMIBIOTEPY, YCTAHABIUBATh
npaiisep Ha npuHTep B OC Windows, 1oyib30BaThcs MEHIO MIPUHTEPA 711 K3MEHEHUSI HACTPOEK.

Boinosinus padory, Bel Oyaere:

ymemb:

- IOAKJIFOYATh IPUHTED;

- IPOBEPATH PAbOTOCIIOCOOHOCTH MTPUHTEPA.

MarepunanbHoe obecrnieyeHue:
Meroauueckue yka3aHusl JUIsl BBIIOJTHEHHS JTa00PaTOPHBIX paboT, KOMIBIOTED.

3aganue:
[ToaKJTFOYNTE IPUHTEP, IPOBEPUTH €T0 PAOOTOCTIOCOOHOCTD.

Ilopsinok BbINOJHEHHS padOThHI:
1. Ilogky104eHNe NPUHTEPA K CHCTEMHOMY OJIOKY

1.1 [l coeauHEHUs IPUHTEPA C KOMITBIOTEPOM UCIOJIB3YETCsl ClIeUaIbHBINA HIHYP.
[ToncoeaunuTe MIHYP OJHUM KOHIIOM K pazbeMy LPT Ha cucreMHOM OJ10Ke, IPYTUM K IPUHTEPY.
Bxuttounte npuHTEp B CETh.

1.2 Mocne 3arpy3ku Windows 3aiiaute B «[lanens ynpapnenus» >>> «[IpuHTepbi»

1.3 3anmycture «¥Y cTaHOBKY IPUHTEPA»

1.4 BriOpathb «JIokanbHBIA IPUHTEP

1.5 B crincke BeiOepute npuntep Epson LQ-300 ESC/P2

1.6 TlopT npunTepa BeiOpars LPT1

1.7 PacneuaTtath NpoOHYIO CTPAHUILY

1.8 Ha aTom ycTaHOBKY IIpHUHTEpa B oneparronHoi cucreme Windows MOKHO CUnTaTh
3aBEPLICHHON.

2. Yto06bl IpoBepuTh paboTy NpUHTEpa O€3 MOAKIIOYEHHSI KOMIIbIOTEPA MOXKHO 3aIyCTUTh
nedJaTh TecTa. s 3TOro BEIKITFOUUTE MPUHTED, 3aTeM HaxkMmuTe kiaBuiry «NO» u He oTITycKast ee
BKJIOUNTE NPUHTEP. OTIMYCTUTE KJIABUILY U IPUHTEP HAYHET I1€4aTaTh TECT.

3. UToOBI U3MEHUTH TEKYIIME HACTPONKHU MPUHTEPa, HEOOX0AMMO 3aiTH B MeHI0. J{71s1 3TOTO
BBIKJTFOUUTE IPUHTED, HAXMHTE KiaBuiny «YES» u He oTmyckas Bximrounte npuaTep. Ha Oymare
pacrieqataeTcs BOIPOC Ha KaKOM sI3bIKE BBIBOJUTH MEHIO, BbIOepuTe aHTuiickuii. lanee
HareyvararTcs TEeKyIlre HacTpoiiku nmpuHTepa. O0paTtuTe BHUMaHHE Ha HOMEP KOJIOBOM CTpaHMIBL,
OHa JIOJDKHA OBITh 866, NHAUE MPUHTEP HE CMOXKET MPABUIBHO OTOOPA3UTh PYCCKUNA MIPUQT.
OcranbHble HACTPOWKH MOKHO OCTAaBUTH 0€3 U3MEHEHUH.

dopma npeacTaBJieHus pe3yabTaTa:
OTtyeT o mpoieIaHHOM padorTe.

Kpurepum ouenku:
OneHka «OTJINYHO» CTaBUTCS, ECJIM 3a/laHUE BBIIIOJIHEHO BEPHO.
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OreHKa «XOpOIII0Y CTABUTCS, €CITH XO/1 BHITIOJHEHUS 3aaHUS BEPHBIA, HO ObLIa TOMyIIeHA
OJIHA WJIM JIB€ OUIMOKH, MPUBEAIINE K HEMPABUILHOMY pe3yibTary.

O1eHKa «y/10BJIETBOPUTEIHHOY» CTABUTCS, €CIIU MIPUBEIACHO HETIOJHOE BBHIMOIHEHUE 33/IaHHUS.

OneHka «HeyI0BICTBOPUTEIBHOY» CTaBUTCS, €CIIU 3aJJaHIE HE BHITIOJIHEHO.

117



Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BHIYHCIUTEILHON TEXHUKH

JladopaTropnoe 3ansiTue Ne 13
KOHCprKI_[I/HI, MOAKIOYCHHUEC U UHCTAJUIALIUA CKaHCPpa

Henb: HayuyuThCs MNOAKIIOYATH IUIAHLIETHBIM CKaHEp K KOMIIBIOTEPY, YCTaHaBIUBAaTh
npaiisepa Ha ckanep B OC Windows, 1oyib30BaThcsl MporpaMMaMiu CKaHUPOBAHHUSA U PACIIO3HABAHUS
TEKCTOB.

Beinosinus patdory, Bel Oyaere:

ymemb:

- IOJIKJIIOYATh U HACTpauBaTh CKaHeED;

- BBIMNOJIHATH IOUCK HEOOXOMMOM HH(OpMaIUH.

MarepuanbHoe o0ecniedeHne:
Meroandeckue ykazaHus JJis BHITOJHEHUS JJA0OPATOPHBIX paboT, KOMITBIOTED.

3ananmue:
[MonkmrounTe MIIAHIIETHBIN CKaHEP K KOMIIBIOTEPY, YCTAHOBUTE ApaiiBepa Ha CKaHep.

Kpatkne TeopeTudyeckne cBeIeHUs:
Cucrtembl pacnoznaBanusi (OCR)

Cucrembl pacnosHaBanusi Wi OCR-cucrembr (OCR - ab66peBuarypa cioB Optical
Character Recognition) npenHa3HadyeHbl JUIsl aBTOMAaTHYECKOTO BBOJA JJOKYMEHTOB B KOMIIBIOTED.
OT0 MOXeT OBITh KHUTA, ra3zera, *KypHal, (akc - J000# TOKYMEHT, KOTOPbIH HaJ0 MEPEHECTH B
KOMIIBIOTEP, IEPEBECTH B ANEKTPOHHBIN pedakTUpyeMbIii opmar.

VY nonb3oBaTens €CTh BHIOOD:

IlepBoe: mnepeneyaraTh JOKYMEHT, BOCCTAHOBHMB €ro IE€pBOHaYajJbHOE O(QOpMIICHHE
(Tabnu1Ibl, KOJIOHKHU, KAPTUHKHU U T. [.) WIH

Bropoe: nucnons3oBars ckanep 1 OCR-nmpunoxenue (o0byHO B Poccun roBopsT "cuctema
pacmo3HaBaHwus'"), 9TO TOpas3ao ObicTpee u mpoie, B cioydae ecim OCR-mpunoxenne pacno3Haér
JOKYMEHT aKKypaTHO.

Paborare ¢ Takoil cucreMoil oueHb mpocTo. [lonokure JOKYMEHT B CKaHEp, HAKMUTE Ha
kHonky "Mactep Scan&Read" (mpu pabote ¢ FineReader), npoBepbTe pe3ynbrar, HAKMHUTE KHOTIKY
"Coxpanute B MS Word" (taxxe MoxHo coxpanutb B MS Excel mnmu mobom apyrom wus
noaaepxkuBaeMeix GopmatoB - HTML, PDF, TXT wu 1. a.). Camoe TpynoéMkoe B mpoliiecce BBOIa
JOKyMEHTa B KOMIIbIOTEp ¢ omombo OCR-cHCTEMBI - 3TO MPOBEPKA pe3yibTaTa PACIO3HABAHUS U
BOCCO37laHne O(OPMIIEHUSI MCXOJHOTO JOKyMeHTa. [103ToMy moib30BaTeNn Tak BBICOKO IEHSAT
TOYHOCTh pAclo3HaBaHUs (KOJIMYECTBO OIIMOOK, JOMYIIEHHBIX IPU pacro3HaBaHUM OYKB) U
Ka4yecTBO Mepenadn 0(hOpMIIEHUSI UCXOJHOTO JOKYMEHTa. DTOT (akT MOATBEPXKIAIOT PE3yJIbTaThl
MIPOBEIEHHOTO HAMHU UCCIIEJIOBAHMUSI.

YCKOpUTH MPOBEPKY pe3ysibTaTa M clelaTh ee Oojiee HAAEKHOM MOJIb30BATENI0 TTOMOXKET
BCTpOEHHass nmporpamma npoBepku opdorpapun. ABBYY FineReader mnoanepxxuaer
pacrio3HaBaHMe TeKCTa Ha 179 A3bIkax U UMeeT BCTPOCHHYIO MPOBepKy opdorpaduu aist 36 U3 HuX.

ABBYY FineReader sBmnsercs nuaepoM 1O TOYHOCTH paclo3HaBaHHA BO BCEX
CPaBHMTEJBHBIX TECTaxX, MPOBEeNEHHBIX B Poccun, HaumHas ¢ anpens 1995 roma (BbIxox Bepcuu
FineReader 2.0). C momenTa cBoero Beixona mpoaykTel FineReader monyuwmmm 6osee 150 narpan
OT aBTOPUTETHBIX MEXTYHAPOJAHBIX KOMITBIOTEPHBIX U3AaHUH.
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VY cucremst ABBYY FineReader ecth em€ oHo OOIBIIOE MPEUMYIIIECTBO - 3TO COXPAHECHUE
opopmiieHUsT TOKyMeHTa. B pacrmo3HaHHOM JOKyMEHTe OyayT TOYHO TMepelaHbl TaOJIHIlbI,
KapTUHKH, pa30ueHne TEKCTa M0 KOJIOHKAM.

Taxum o0pa3om, Bech mpoiiecc epeHoca TeKCTa ¢ OymMaru Ha KOMIIBIOTEp - OT CKAHUPOBAHUS
JI0 COXpaHEHHWs pe3yJibTaTra - 3aMMET MEHbIIE OJHOM MHUHYTHI (BpeMs 3aBUCHUT OT JOKYMEHTa,
BO3MOKHOCTEH HCITOJIb3yeMOr0 KOMITbIOTEpa M cKaHepa). M1 "?JeKkTpoHHBIH" JOKyMEHT OyaeT
BBITJISIZICTh TOYHO TAaKKe, Kak OyMasKHBIN opuruHan!

Y10 cuMTAIOT BasKHBIM MOJIb30BaTe U npu padore ¢ OCR-cucremoii?

HenaBuee wuccrnenoBanue, MpoBeAECHHOE cpeau monib3oBareneit cuctembl FineReader,
MOKAa3ajo, YTO TMOJb30BATENM CUYUTAIOT BakHbIM Ipu padore ¢ OCR-cucremoil crnenyromue
IapaMeTphl:

o TounHocTh pacniozHaBanus - 95%

e TouHOCTB coxpaHeHus: 0pOPMIICHUS B TOKyMEHTAX JIJIsl TEKCTOBBIX MPOIIECCOPOB
(B popmarax MS Word, MS Excel, Word Pro, Word Perfect) - 89%

e TouHocTh coxpaneHus: opopmiieHUs )i MOCAEAYIOLIEH 3JIEKTPOHHOM MyOIuKauuu
(B popmarax PDF, HTML) - 87%

e Pabota ¢ TabmuiiaMu 1 MHOTOKOJIOHOYHBIMH TeKcTaMu - 87%

e [Ipocrora ucnosnp3oBanus - 85%

e Hané&xnocts pabots! - 82%

e Y 100HBII MOUCK OMKOOK U CBepKa ¢ opuruHaioM - 80%

e Pabota ¢ nBeToM (CoXpaHECHHE [IBETHBIX KAPTHHOK U I[BeTa mpudTta, hoHa) - 63%

e [Ipsamoii axcriopT B ipyrue npuioxeHus - 61%

e Ckopocts - 55%

e MHoros3bI4HOE pacro3HaBaHue - 25%

Texnnueckue xapakrepucTuku ckanepa HP ScanJet 2400c
(CamocTosiTe/IbHO HAWTH M BHIMUCATH XapPAKTEPUCTHKH CKaHepa
HP ScanJet 3800)

Cucrema ckaHupOBaHUs
OnTuueckoe paspeuienue npu ckanuposanuu o 1200 1/
ArnmnapaTHoe pa3pelieHne CKaHHPOBAHUS Jo 1200 x 1200 1/

yIy4IIEHHOE pa3pelleHue MpU CKaHUPOBaHUM Y IIydIlIeHHOe pa3peuierue 10 999999 1/a

Pa3psnHOCTB 48 out
OTTEHKH ceporo 256
Junana3on MacTabupoBaHus WIH ot 10 1o 2000% c marom 1%

YBCIIUUCHUA H306pa)I(CHHf/'I

CKOpOCTh CKAaHMPOBAHHUSI B PEXKUME 12 cexyHn
IPEIBapUTEILHOTO IPOCMOTPA

Cxkopoctb ckanupoBanus (11BeTHOE GoTo 4x6) <45 cek.

CKopocTh CKaHUPOBAaHUS (OTITUYECKOE <45 cexk.
pacrno3HaBaHHe CUMBOJIOB, A4)

MakcuMalibHBIN pa3Mep CKaHUPYEMOTO 21,59 x 29,72 cm
OpHUTrHHAaIa
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Pexxumebl BBO1a 1ipu
CKaHUPOBAHUH

dopwmar daiina
CKaHUPOBAHUS

CoBMECTUMBIE
OIepaIMOHHBIC
CUCTEMBI

CrangapTtHas
MOJICOEIMHIEMOCTD

Bremnue noptsl
BBOZIa-BbIBOJIA

MunumasnbHbIe
CHUCTEMHLIE
TpebOoBaHU

Ceprudukar
Energy Star

Pazmepsr (I x T" x
B)

Bec
Bec nmakera

SHCKTpOMaFHI/ITH ast
COBMECCTHMOCTD

[Totpebnsemas
MOIITHOCTH

Ty 610Ka MUTaHUA

TpebGoBanust k
MUTaHHUIO

bezomacuocTts

JApyras rexuudeckass uHGopmauusi

Kuonku "ckanuposats" n "konuposars" Ha nunesoi nanenu; [10 ot HP
JUTSL CO3/TaHMs M 00paboTku PoTON300paKEeHUIA

Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG, FlashPix (FPX), cxatsiii
TIFF, PCX, PNG, RTF, TXT

Microsoft® Windows® (98, 2000, Me, XP Home u Professional Edition),
Mac OS X 9.1 unu 10.1 u BeImIEe

USB (coBmectum co crnerudukarusamu USB 2.0).

1 unrepdeiic Hi-Speed USB — coBmectum co crnieruduxanusmu USB 2.0

IIK ¢ moprom USB u OC Microsoft® Windows® 98, Me, XP Professional,
XP Home Edition, 2000 unu Bbite, npuog CD-ROM; Microsoft®
Windows®: I1K ¢ mporeccopom Intel® Pentium® 11, Celeron® umu
JIPYTUM COBMECTHMBIM MporieccopoM; 225 MO cBoOOAHOTO MPOCTPAHCTBA
Ha xéctkoM aucke, O3Y 64 M6; morutop SVGA 800 x 600 (16 6ur);
nopt USB na I1IK; IE 5.01 SP2 unu BeIlIe; nmporpamma Juist CO31aHUS
MyJnbTHMEAHa-aTb00MoB HP TpeGyer nanmuus ycrpoiictBa CD-Writer u
nononautenbHo 700 M6 cBOOOIHOTO MPOCTPAHCTBA HA KECTKOM TUCKE

a
458 x 275 x 615 Mmm

2,2 KT
2.4 kr
EC (ceprucdukar coorserctBusi CE), Poccus (I'OCT)

17 Bt (Makcumym)

BHewnunii 010K MUTaHUS

100-240 B nepem. Toka (+/-10%), 50/60 T’y (+/-3 T'r)

EC (cootBerctBue TpeboBanusm IEC 60950 3-e nznanue; ceprudukanus
6€30MacHOCTH Ha paboTy C PEeLICHUSIMHU APYTHX MPOU3BOIUTENCH),
[Monpma (PCBC) u Poccus (I'OCT)

IHopsiaok BbINOJIHEHHUS PA0OTHI:

el A

Jlns pabotsl ucionb3yetcs ckanep HP scanjet 2400 (3800)

3armycTuTe MporpaMMy YCTaHOBKH C IMCKa, KOTOPBIN MIET B KOMIUIEKTE C CKAaHEPOM
BriOepure B MEHIO MyHKT «Y CTAHOBKA IPOTPaMM»»

B crenytomem okne Boioepute «IIporpammy 06paboTku nzo0paxenuit u pororpaduit HP»

u Haxxmute «Jlamee»
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5. Tlocne 3TOro HAKMUTE Jlajee U B TIABHOM MEHIO BBIOEpUTE MyHKT « HCTpyKIuUs 10

MOJIKJIFOUEHUIO CKaHEepay

[Tocne o3HaAKOMIIEHUSI C HHCTPYKIMEH HAXMUTE «3aKPBITh» U «BBIX01»

[ToaximounTe ckaHep K KoMibioTepy mpu nomoitu USB kabens u BKIIOUHTE CKaHEp B CETh

8. OmnepanuoHHas cuCTeMa cama HaiJIeT HOBOE YCTPOHCTBO, €CIIM ATOr0 HE MPOHU30IILIO,
nepe3arpy3uTe KOMIbIOTEp

9. CkaHepoM MOXKHO YNPABJIATH C TIOMOIIBIO TPOrpaMMbl «JlupeKTop 00paboTKu
¢dotorpadwuii n nzobdpakenuit» (ITyck-IIporpammer), WM HEMMOCPEICTBEHHO U3 TPOTPAMMBI,
MOJIICP KUBAIOLIEH paboTy CO CKaHEPOM.

10. 3amyctute nmporpammy «Fine Reader» («CuneiFormy). Eciu oHa He ycTaHOBIIEHA, TO
YCTAaHOBUTE €€

11. HaxxmuTte kHONKY «CKaHUPOBATHY, IPU 3TOM 3aIIyCTUTCS MporpamMma CKaHUPOBaHUS U
aBTOMATHYECKH OyJEeT BBIMOIHEHO MPEIBAPUTEIbHOE CKAHUPOBAHHUE JOKYMEHTA

12. B okHe pa3MepoB Bce OCTaBbTE KaK €CcTh, B MeHIO «DopMaT BbIBOJIa» BHIOEPUTE «UEPHO-
6enoe 1 6uty», B MeHIO «JlomonHuTeNnbHBIE» BEIOEpHTE «Pa3pemenne». B oTkpbiBIeMcs
okHe BbIOepute paspemienue 300.

13. Haxxmute kHOTIKY «IIpuHATEY». ByeT BRIIOMHATHCS CKAHUPOBAHHUE JJOKYMEHTA
HEMoCpeCTBEHHO B porpammy «Fine Reader» («CuneiFormy).

14. Haxxmute kHONKY «Pacrno3Harb»

15. Haxxmute kuomnky «Ilepenats crpanuiisl B Wordy»

16. [TpoBepbTe TOKYMEHT Ha HATMYKE OIIHOOK

No

KOHTpO.]'IbeIe BOIIPOCHI

1. Kak ycrpoen ckanep?

2. Kakue paspenieHus ucroib3yroTes MPH CKAaHUPOBAHUU?

3. Uro 3HaunT onTudeckoe (puznueckoe) u mporpaMmMHoe (MHTEPIOJISIIMOHHOE)
paspermenus’?

4. Kakue tumsl ckaHepoB BbI 3HaeTe?

5. OTtyero 3aBUCUT OBICTPOICHCTBHE CKaHepa?

®opma npeacraBiaeHus pesyabTara:
Otuer o npoaenaHHoi padoTe.

Kpurtepun onenkmn:

O1eHKa «OTVINYHO» CTABUTCS, €CIIH 3a/laHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTAaBUTCSI, €CIIN XO/1 BBINOJIHEHHS 3aJIJaHHsI BEPHBIH, HO ObLIa JOMYIIeHa
OJIHA WJIM JIB€ OLUIMOKH, IPUBEAIINE K HEMPABUILHOMY pE3yibTary.

OneHka «y0BIETBOPUTENBHO» CTABUTCS, €CJIN IIPUBEIEHO HETIOJHOE BBIIIOJIHEHNE 3aJaHUS.

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.
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