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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB u cofep)kaHue MPAKTHUECKUX U JIADOPATOPHBIX 3aHATUN HANPaBJICHBI HA PEANN3ALUI0
denepanbHOTO TOCYIAapPCTBEHHOI'O 00pa30BaTENBHOIO CTaHIApTa CPEIHETO MPOecCHOHATHHOTIO
oOpa3oBaHMS.

Benymeld auoakTHUeCKOW IENbI0 TPAKTUYECKUX 3aHATHH  SBISETCS (OpPMHPOBAHUE
npo(eCCHOHATIBHBIX TPAKTUYCCKUX YyMEHHH (YMCHHUIl BBINOJHATH OINPEICICHHbIC JCHCTBHUSA),
HE0O0XOIMMBIE B TIOCJIEAYIONIEM B TPOPECCHOHATIBHOM JIeATEIbHOCTH.

Benymelt aunaktudeckod LEIbl0 J1a0OpAaTOPHBIX 3aHATUN SBJSIETCS SKCIIEPUMEHTAJIbHOE
MOATBEP)K/IEHUE W IPOBEpPKAa  CYLIECTBEHHBIX  TEOPETHMUECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCHUMOCTEN).

B cootBercTBUM ¢ paboueil mporpaMMoil yueOHOW AUCIHUILTUHBI « ADXUTEKTYpa armapaTHbIX
CPEICTB» MpPEIyCMOTPEHO IPOBEACHUE MPAKTUYECKMX M Ja0OpaTOpHbIX 3aHATHH. B pamkax
MIPaKTUYECKOT0/1a00paTOPHOTO 3aHATHS OOYYarOIIMEecss MOTYT BBIINOJHATh OJHY WM HECKOJIBKO
MPaKTUYECKUX/TTab0PATOPHBIX padoT.

B pe3ynbrare ux BHIIOJHEHUS, 00ydaromuics JOIKEH:
ymembv:
— V1. nony4ats nH(MOPMaLIKIO O MapaMeTpax KOMITbIOTEPHOU CUCTEMBI;
— Y2, noAKII0YaTh TOMOJHUTEIbHOE 000pY0BaHUE M HACTPAUBATh CBS3h MEXIY DJIEMEHTaAMHU
KOMIIBIOTEPHOM CHUCTEMBI;
— VY3, npou3BOIUTh HHCTAJUIALIMIO U HACTPONKY MPOrpaMMHOI0 00ecreueHns KOMIBIOTEPHBIX
CHUCTEM;

ConepxaHne TPAKTHUECKMX M JIAOOpATOPHBIX 3aHATHA OpPUEHTUPOBAHO HA TOJTOTOBKY
oOyyaronuxcss K OCBOCHHIO MPO(GECCHOHATLHOIO MOAYJIS MPOrpaMMbl MOJTOTOBKH CHELHATKCTOB
CPEIHET0 3BEHA [0 CIEUUAIILHOCTH U OBJIAJIEHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I[IK 4.1 OcymecTBisaTh HWHCTAUIAINIO, HACTPOUKY H OOCIY)XKMBAaHHWE MPOTPaAaMMHOTO
o0ecrieueHus: KOMIbIOTEPHBIX CHCTEM.

[IK 4.2 OcyumecTtBiasTh HU3MEPEHUS SKCIUTyaTallMOHHBIX XapaKTEPUCTUK MTPOrPaMMHOTO
o0ecrieueHus: KOMIBIOTEPHBIX CUCTEM Ha COOTBETCTBHUE.

A Taxxe GOpMUPOBAHUIO 0OUUX KOMNEMEHYUIL.

OK 1. BwiOupare crocoObl pemeHus 3amad  OpodeccHoHaIbHON — IEeSATENbHOCTH,
MIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM.

OK 2. OcymiecTBisATh MOUCK, aHATU3 M MHTEPIPETAIUI0 HHPOPMAIMH, HEOOXOIUMOMN IS
BBINIOJIHEHUS 3a71a4 TPO(HeCCHOHATILHOM NEesITeIbHOCTH.

OK 4. Pabotath B KOJUIGKTUBE M KOMaHJIe, 3(H(PEKTHBHO B3aMMOJICHCTBOBATh C KOJUICTaMH,
PYKOBOACTBOM, KJIMEHTaMHU.

OK 5. Ocy1ecTBIATh YCTHYIO U MUCbMEHHYI0 KOMMYHHMKAIIMIO HA TOCYAAPCTBEHHOM SI3BIKE C
y4eToM 0COOEHHOCTE! COIMANBLHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 9. Ucnonb3oBath HH(POpMALIMOHHBIE TEXHOJIOTUU B TPO(EeCcCHOHANEHOM 1eATEeIbHOCTH.

OK 10. TIlonb3oBatbcst mpodecCHOHANBHONW JOKyMEHTAallMel Ha TOCYyJapCTBEHHOM H
WHOCTPAHHOM SI3bIKE.

Brinonnenue o0yyaronmxcs NpakTHYeCKUX U JIabOpaTOpHbBIX paboT Mo y4eOHOW JUCIUIUIMHE
«ApXUTEKTypa annapaTHbIX CpPEJICTB)» HaIPaBIIECHO Ha:

- 0000IIeHne, CUCTeMaTu3aluio, yriayOneHue, 3aKkpervieHHe, pa3BUTHE U JIeTalu3alfio
MOJTy4E€HHBIX TEOPETHUECKUX 3HAHUI M0 KOHKPETHBIM TeMaM y4eOHOU JUCIIUILITUHBL;

- ¢dopMUpOBaHHE YMEHUN MPUMEHSATh MONyUYEHHbIE 3HAHUS HA MPAKTUKE, peaTn3aIfio
€MHCTBA MHTEJUIEKTYJIbHOW U TPAKTUYECKOH AESITEIbHOCTH,

- ¢opmHupoBaHME U pa3BUTHE YMEHHI: HaOmIOAaTh, CpPaBHHUBATh, COIMOCTABIATH,
aHaNM3UpOBaTh, JeNaTb BBIBOJABI M OOOOIIEHHUS, CaMOCTOSTENTbHO BECTH HCCIIEIOBaHMS,
MOJIb30BATHCS Pa3TUYHBIMK MTPUEMaMU U3MEPEHHA, 0POPMIISITh PE3yNbTaThl B BUJIE TaOIHI, CXEM,
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rpauKoB;

- mpuoOpeTeHre HaBbIKOB PabOThI C Pa3IMYHBIMU MPUOOPAMH, anmaparypor, yCTaHOBKAMHU H
JIPYTUMH TEXHUYECKUMHU CPEACTBAMU JUISI IPOBEACHUS OIBITOB;

- pa3BUTHE HWHTEIUICKTYyaJbHBIX yMEHUH y OyIymuxX CHEeNHaIMCTOB: AHAIUTHYECKHUX,
MPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIPAaO0OTKY NpPH PEHICHWU IOCTABICHHBIX 3a/a4 NPOPECcCCHOHATBHO 3HAUYMMBIX KAa4yecTB,
TaKUX KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOPUECKASI MHUIIMATHBA.

IpakTrdeckue 1 1a00PATOPHBIC 3aHSITHS MIPOBOAATCS IIOCNIE COOTBETCTBYIOIIEH TEMBI, KOTOPAs
obecrieynBaeT HaJIMYUE 3HAHHI, HEOOXOIMMBIX JUIS €€ BBIIOTHEHUSL.



2 IEPEYEHDb TIPAKTUYECKHUX/JIABOPATOPHBIX 3AHATHI

Pa3nennl/TeMbl Tembl npakTuyeckux/nadoparopusix | Koauvects | TpeboBaHus
3aHATHH 0 4acoB oI'oC C1io
(ymeTn)
Paznmen 2. APXUTEKTYPA U ITPUHLMIIBI PABOTHI OCHOBHbBIX 26
JIOTMYECKHNX BJIOKOB CUCTEMBbI
2.1 Jlornueckue OCHOBBI [IpaxTnueckas padora Ne 1 4 Vi
OBM, s51eMEeHTHI U y3J1bl Pemenne apupmMeTnyecKux 1 JOrMYECKIX
3aj1a4
JlabopatopHas pabora Ne 1 2 V1, Y054,
MoienupoBaHue JJOTHYECKUX IEMEHTOB
JlabopartopHast pabora 2 MoaenupoBaHue 2 V1, ¥09.1,
TPUTTEPOB Y09.2
JlabopaTtopHas pabora 3 MonenupoBaHue 2 V1, V09.1,
pPErucTpoB Y09.2
JlabopaTtopHas pabota 4 MonenupoBaHue 2 V1, V09.1,
paboTHl CYETUUKOB ¥09.2
2.4 TexHOMOTUU JlaboparopHas padota 5 CuctemMbl KOMaH] 2 V1, ¥04.8,
TOBBITIIEHUS nporieccopa. Moznens yue6Hoit O9BM V09.1, ¥09.2,
MIPOU3BOUTEIBHOCTH ¥09.3
MIPOIIECCOPOB JlaboparopHas pabota 6 Kommumsiims u 2 Y1, V09.1,
3alyCK IPOrpaMM B MAIIMHHBIX KOJaxX ¥09.2
2.5 KommoHneHTHI JlaboparopHas padota 7 Coopka, 2 v2,¥3,¥01.3,
CHCTEMHOTI0 0JIOKa YCTaHOBKA, MOJIKJIFOYEHNE vV01.4,v¥02.2,
KOMIUIEKTyonux B kopiyc [TK ¥02.3,¥02.4,
¥10.6
JlabGopaTtopHas paborta 8 YcraHoBKa 2 V¥3,V01.3,
KOH(UTYpaIuy CUCTEMBI IIPU TTOMOIIH Y01.4,¥02.2,
ytunutel CMOS Setup ¥02.4, ¥10.6
JlabGopatopHas padora 9 Coop 2 ¥2,V01.4,
nHdopmaiu 06 yCTaHOBICHHOM ¥02.2, V10.7
nporeccope. TectupoBanue nporeccopa
Ha MPOU3BOAUTEIHLHOCTD U
OTKa30yCTOMYUBOCTb
2.6 3anomuHaronme JlaGopatopnas padora 10 TecrupoBanue 4 ¥2,V01.3,
ycrpoiictea 9BM onepaTuBHON namMsTu. TecTupoBanue Y01.4, ¥10.6,
HXM/ ¥10.7
Paznen 3. IEPUOEPUUHBIE YCTPONMCTBA 6
3.1 Ilepudepuiinsie Jlabopatopnas padora 11 Konctpykuus, 2 ¥2,V¥3,VY01.3,
yCTpOMCTBa MOAKJIFOYCHNE U MHCTAJIIAIUA Y014, ¥02.2,
BBIYUCIIUTEILHON BHUJIcOaanTepa. TecT MOHUTOpa v02.3, ¥02.4,
TEXHUKHU ¥10.6
JIaGoparopHas pabota 12 Koncrpykuus, 2 v2,¥3,¥01.3,
MOAKJIIOYEHUE U MHCTAJUIALINS IPUHTEpa ¥01.4, ¥02.2,
Y02.3, ¥02.4,
¥10.6
JIaGoparopHas pabota 13 Koncrpykuus, 2 v2,¥3,¥01.3,
MOJKIIFOUEHUE U MHCTAIUISIUSA CKaHepa V01.4, ¥02.2,
¥02.3, ¥02.4,




¥10.6

UTOI'O

32




3METOAUYECKUE YKA3AHUSA
Tema 2.1 Jlornyeckue ocHOBbI IBM, 3/1eMeHTBI H Y3JIbI

IIpakTnueckoe 3ansiTue Ne 1
Pemrenne apupmMeTnyeckux U JOrMYECKHUX 33129

He.]'lb: HAay4UThCA PClIaTh apI/I(bMeTI/I‘ICCKI/IG 1 JJIOTHYCCKHUEC 3aJa4u

Boinosinus padorty, Bl Oyaere:

ymemp:

- BBIIIOJIHATDH NEPCBO YN CCIT U3 OI[HOI>'I CHUCTEMBI CUHHCJIICHUA B I[pyrylo,

- BBIIIOJIHATH apI/I(l)MeTI/I‘-ICCKI/Ie Oorncpanvu Haa YMCiIaMU B Ppa3HbIX CUCTEMAX CUMCIICHUA.

MarepuajibHoe o0ecnieueHue:
MGTOI[I/ILIGCKI/IG YKa3aHI/I$I JJIAA BBITTIOJIHCHU S HpaKTI/I‘IGCKI/IX pa60T

3aganue:
1. BBIIOJHUATH MEPEBOJ] U3 OAHOU CUCTEMBI CUMCIICHHUS B IPYTYIO.
2. BBIMOTHAUTE apr(pMETHISCKHE OTICPAIIUU B Pa3HBIX CHCTEMaX CYUCIICHUS.

Ilopsinok BbINOJIHEHHS PA0OTHI:
3aganue 1.
BAPUAHT Ne 1

. IlepeBenuTe NaHHOE YHCIIO U3 JIECATUYHON CHCTEMBI CUMCIICHUSL:
a) 86010 > X d) 461,250 -> X;
b) 78510 > Xig; e) 57210 > Xg;
c) 149,37510-> Xo;

. HepeBeI[I/ITe AaHHOC YHCJIO B JCCATHYHYIO CUCTEMY CUMCIICHHS:
a) 10010102 ->  Xuo; d) 414,15 -> Xio;
b) 77511s -> Xuo; e) 1010110011, -> Xio;
c) 1110010102 -> Xuo;

. HepeBeL[I/ITe JaHHOEC 4YHUCJIO U3 ,I[BOI/IqHOﬁ CUCTEMBbI CUHUCIICHUSA .
a) 1000111011, -> Xg; c) 1110001, -> Xg;
b) 1011001001, -> Xis; d) 110111010, -> Xis;

BAPUAHT Ne 2

. HepeBeI{I/ITC JaHHOC YHCJIO U3 HCCHTH‘IHOI;'I CHUCTEMBI CUNCIICHUA:
a) 25010 > Xg: d) 413.562519 -> Xo;
b) 75710 > Xy, e) 48510 -> Xsg;
C) 711,250 > Xo;
. HepeBeI[I/ITe AaHHOC YHCJIO B ACCATHUYHYIO CUCTEMY CUHUCIICHUA:
a) 11110002 -> Xio; d) 721.25 -> Xio;
b) 123355 -> Xio; e) 10100002 -> Xio;
¢) 10101000; -> Xuo;
. HepeBeI[I/ITe JaHHOC YHCIIO U3 I[BOI/IIIHOI\/'I CHUCTEMBI CUHUCIICHUA:
a) 10110111, -> Xs; c) 1001010002 -> Xg;
8



b) 1001000011, -> Xis; d) 1000010101, -> Xus;
BAPUAHT Ne 3

. TlepeBeanTe qaHHOE YUCIIO U3 AECATUIHON CHCTEMbI CUHUCIICHHS:
a) 75910 > Xg; d) 284.37510 -> Xo;
b) 26510 > Xis; e) 77210 -> Xg;
C) 79.437510-> Xy

. IlepeBenuTe qaHHOE YUCIIO B IECATHYHYIO CHCTEMY CUMCIICHUS:
a) 1001101, -> Xio; d) 675.2s -> Xuo;
b) 1461.15¢ -> Xuo; e) 1000001111, -> Xio;
c) 1111011011, -> Xuo;

. TlepeBennTe HaHHOE YUCIIO U3 IBOMYHON CHCTEMBI CUMCIICHHS:

a) 11001100102 -> Xs; c) 1111011012 -> Xs;
b) 1001101101, -> Xis; d) 1011110102 -> Xus;
BAPUAHT Ne 4

. HepeBe)]I/ITe JaHHOC YUCJIO U3 }IeCHTHqHOﬁ CHUCTEMBI CHHUCJIICHUSA .
a) 21610 > Xg; d) 597.2510 -> Xo;
b) 33610 > Xie; e) 53010 -> Xs;
C) 741.12510-> Xy;

. HepeBe)]I/ITe AaHHOC YHCJIO B JCCATHYHYIO CUCTEMY CUHCIICHHS:
a) 11000001102 -> Xio; d) 176.5s -> Xuo;
b) 1537.22s -> Xuo; e) 1011000011 -> Xio;
c) 110001111, -> Xuo;

. TlepeBemuTe TAHHOE YKCIIO U3 BOUYHON CHCTEMbI CUUCIICHUS:

a) 1100111102 -> Xs; c) 1111111, -> Xg;
b) 1010101101, -> Xis; d) 10001011102 -> Xis;
3aganue 2.
BapuanT 1

1) 1011101000+1111001110=
2) 1101110011-1101010110=
3) 100000111+1010100000=

4) 1110111110-1110101111=
5) 100110010+10011101=

6) 1011111000-101010100=

7) 110100*100101=

8) 111010*1000111=

9) 1011111000100/1101=

10) 100101001100/111=

Bapuanr 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=

dopma npeacTaBJieHus pe3yJbTara:
OTtyeT o nmpoaenaHHo# padore.

Kpurepun oueHku:

OneHka «OTJIIMYHOY» CTaBUTCS, €CIIH 33/1aHHE BBITIOJHEHO BEPHO.

OneHka «XOpoIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHHsI BEPHBIM, HO ObliIa AOMyIeHa
OJIHA WJIU JIBE OLIMOKH, MPUBEAIINE K HEMPAaBUILHOMY PE3yJIbTaTy.

OneHka «yJIOBIETBOPUTEIHHOY» CTABUTCS, €CJIU MIPUBEICHO HETIOHOE BHIIOJIHEHUE 3aJaHHsl.

OneHka «HEeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIM 33J]aHUE HE BBITIOJIHEHO.
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Tema 2.1 Jlornueckue ocHOBbI DBM, 3J1eMeHTbI M Y3JIbI

JlaboparopHnoe 3ansiTie Ne 1
MozaenupoBaHHe JTOrMYECKHX JIEMEHTOB

Henab: M3yuenue mHTEpdeiica monp3oBaTesss. O3HAKOMIICHHE ¢ TEPMHUHAMH W TTOHSTHSIMH.
HOCTpOCHI/Ie HpOCTCﬁHIHX SJICKTPOHHBIX U JIOTHYCCKUX CXCM.

Boinosinus padorty, Bol Oyaere:

ymemp:

- MOACIMPOBATH CXEMbI Ha JIOTUYCCKUX IJICMCHTAX;
- UCIIOJIb30BATb KOMMYHUKAIMOHHBIC TCXHOJIOI'UH.

MarepuajibHoe o0ecneyeHne:
MeToanueckue yKa3aHus ISl BEITIOJIHEHUS JIA0OPAaTOPHBIX PabOT, KOMITBIOTEP, MPOrPaMMHOE
obecnieuenue: Multisim Education.

3ananmue:
Cobpatp cxeMy jjorudeckoro anementa "MN".

Kparkue Teopernyeckne cBeieHUs:
OcHOBHBIE KOMaHILI MEHIO:

1. Menrwo File:
MIePBBIE YeThIPEe KOMaH bl MEHIO THUIIOBBIC U TIOSICHEHUH HE TPEOYIOT.

-Revent to Saved -ctupanme BceX W3MEHEHMH, BHECEHHBIX B TEKYIIEM CEaHCe
pEeIaKTUPOBAHHMS, U BOCCTAHOBJIICHUE CXEMBI B IEPBOHAYAIIEHOM BHJIE.

- Install - ycraHOBKa TOMOTHUTENBHBIX TIPOTPAMM C JKECTKUX JTHCKOB.

- Import - uMmopT TEKCTOBBIX (haiiIOB OMUCAHUS CXEMBI .

- Export - cocraBieHHE TEKCTOBOTO OIMUCAHWS CXEMbI M 3a/IaHUSl Ha MOJCIHPOBAHHEC B
dbopmate SPICE.

2. Menwo Edit:

- CUT - crupanue (BeIpe3aHHE) BBIICICHHONW 4YacTH CXEMBI C COXpaHEHHUEM B Oydepe
oOMeHa. BplieneHne OIHOTO KOMIIOHEHTA IPOWU3BOAMTCS IETYKOM MBI Ha H300paKCHUH
KOMIIOHEHTA. J[J1s1 BBIENICHHSI YaCTH CXEMBI MJIH HECKOJIBKUX KOMIIOHEHTOB KypCOp MBIIIH B JICBBIH
YroJI BOOOpaKaeMoro MpsIMOYTOJIbHUKA, OXBATHIBAIOIIETO BBIICISIEMYIO 4YacTh, HaXaTh JIEBYIO
KHOTIKY MBIIIH ¥, HE OTIycKas e€, NMPOTSHYTh KypcOp IO JHArOHAIM 3TOr0 MPSIMOYTOJIBHUKA,
KOHTYpPBbI KOTOPOTO TOSIBIISIIOTCSl YK€ B Haydajie JBW)KCHHUS MBIIIH, U 3aT€M OTIYCTUTh KHOIIKY.
Bb1sieieHHbIe KOMIIOHEHTBI OKPALTMBAOTCS B KPACHBIH I[BET.

- COPY - konupoBaHH€ BbIICJICHHON YacTH CXeMbI B Oydep oOMeHa.

- PASTE- BCTaBKa cojepxkumoro Oydepa oOMeHa Ha pabouee Mojie MPOrPaMMBI.
®parMeHT 3ateM eié Oyayun OTMEUEHHBIM IEPETACKUBACTCS C TIOMOIIBIO MBIIIN B HY)KHOE MECTO.

- DELETE - ctupanue BbIICJICHHON YaCTH CXEMBI.

- SELECT ALL - BrlaeneHuE BCEl CXEMBL.

- Show Clipboard- nokasars cogepxumoe Oyhepa ooOMeHa.

- Copy as Bitmap - xonupyet BblAeICHHBIN yuacToK B Oyep oOMeHa.
3. Menw Circuit m Analysis - ucmonp3yeTcs Mpu TMOATOTOBKE CXEM, a TaKXKe Ui 3adaHusl
MapaMeTpoB MOJEIUPOBAHHUS.

- Rotate- BpareHue BbIJIeIEHHOTO KOMITOHEHTA.

- Subcircuit - mpeoOpa3oBaHue MpeIBAPUTEIBHO BBIICTICHHOW YaCTH CXEMBI B TIOJCXEMY .

11



- Zoom - packpbiTue (pa3BEPThIBAHUE) BBIACICHHONW IOJCXEMbl MM KOHTPOJIBHO-
M3MEPUTEIBHOTO MpUOOpa, KOMaHa BBIMOJIHACTCS TAKKE JBOMHBIM IMIETYKOM MBIIIM 0 MKOHKE
KOMITOHEHTa UK Tpudopa.

- Activate - 3armyck MOJCTUPOBaHHUS.

- Pause - npepsiBanue moieupoBaHusl.

- Stop - ocTaHOBKA MOJETUPOBAHMS. JTH JIBE KOMaH/bI Iy OIUPYIOTCS
Ha)KaTHEeM KHOIIKU BBIKJIIOYATENS], pACIOJI0KEHHOTO B IPABOM BEPXHEM YIUIy SKpaHa.

TexHO0JI0ruA CO3AaHUS CXEeM

Jlnst co3maHus CXeM, paccMaTpUBaeMbIX B paMKax JIabopaTOpHBIX pPabOT MO Kypcy
"ApXUTEKTypa anmapaTHbIX CPEJICTB" JOCTATOYHO BOCIOJIb30BATHCSI MMEIOIIMMUCS THUIIOBBIMU
KOMITOHEHTaMH.

JUis OTKpBITHS HYXHOM OMOJMOTEKM KOMIIOHEHTOB HYXHO IOABECTH KYpCOp MBIIMIH K
COOTBETCTBYIOIIEH MKOHKE M HakaTb OAMH pa3 €€ JIEBYI0 KHOIKY. B BbImamaroieM MHOXKECTBE
BBIOMpAETCsl HEOOXOIMMBIN 3HAYOK, U MEPEABUTaeTCs MpHU yJAepKaHUH JEBOW KIaBUIIEH MBIIIU Ha
pabouee mosie mporpaMmbl. JlJis yCTaHOBKU NapaMeTpoB HEOOXOAMMO JBOMHBIM Ha)KaTUEM JIEBOU
KHONIKOM MBIIIM PacKpbITh MEHIO HACTPOWKH IMapaMeTpoB KOMIIOHEHTa. BeiOop moarBepikiaeTcs
HakaTheM KHomnkoi Accept u kinaBumieit Enter.

[Tocne pazMenieHNs] KOMIOHEHTOB MTPOU3BOJUTCS COEAMHEHNE UX BBHIBOJIOB MTPOBOJHUKAMHU.
[Ipu 3TOM HEOOXOAMMO YUHUTHIBATh, YTO K BHIBOAY KOMIIOHEHTa MOXKHO MOJKIIOYUTH TOJIBKO OJMH
MIPOBOIHHUK.

J1J1 BBITIOJTHEHUS TOJKITIOUYEHHS KYPCOP MBILIH IMOABOJUTCS K BHIBOLy KOMIIOHEHTA U MOCIIE
MOSIBJICHUSI MPSAMOYTOJbHOW IUIOMIAJIKM CHHEro I[B€Ta, Ha)XKMMaeTcsl JieBasg KHOIKAa U
MOSIBJIAIOIIMICS MPU 3TOM NPOBOJHUK NPOTATUBAETCA K BBIBOLY JPYroro KOMIIOHEHTA JI0
MOSIBJICHUSI HA HEM TAaKOM K€ MPSIMOYTOJIbHOM IUIOIIAJIKH, [TOCJIE YEro KHOIKA MBIIIN OTITyCKaeTCs
U coeiuHeHue rotoBo. [Ipu HeoOXOAMMOCTH MOAKIIIOYEHHS K 3TUM BBIBOAAM JAPYTUX MPOBOJIHUKOB
B OubOamoreke Passive BuiOMpaeTcss To4yka (CHMBOJI COEIMHEHHs) M TIEPCHOCHTCS Ha paHee
YCTaHOBJICHHBIN NTPOBOAHUK. [lociie y1auHol MOCTaHOBKU TOYKH
K POBOJHUKY MOJACOEAUHAETCS eNIE 1Ba MPOBOJHHUKA.

Touka coequHeHHs] MOXKET OBITh MCIOJB30BaHA HE TOJIBKO JJISi MOJKIIOYEHHS POBOJIHUKOB, HO U
JUIsl BBEJICHUS HAIITACEH.

Ecnu HeoOXoauMo mepeMecTUTh OTIENbHBI CerMEHT MPOBOAHHMKA, K HEMY MOJBOAUTCS
KypCcOp, Ha)XMMAeTCs JieBasi KHOINKA W I0CJE MOSBJICHUS B BEPTUKAJIBHOM WM TOPU30HTAIbHOU
IIJIOCKOCTH IBOMHOT'O Kypcopa MPOU3BOIATCS HYKHbIE IIEPEMELICHUSI.

[loakmioueHne K  cxeMe  KOHTPOJbHO-U3MEPUTENbHBIX  NPUOOPOB  MPOU3BOAUTCS
aHasiornyHo. [lpuuém mng Takux mpuOOpoB, Kak ocuusuiorpad WM JOTMYECKHM aHAIW3aTop,
COCIMHEHHS 1elecoo0pa3HO MPOBOAUTH I[IBETHBHIMU MPOBOJAHUKAMH, TIOCKOJBKY UX IIBET
ONpEIENsIET COOTBETCTBYIOILYIO OCHUIIIOTPAMMY.

OcCHOBHBIE KOMIIOHEHTBI

1. KommnoneHT BbIxoa u3 nporpaMmmai.

2 BcnomoratenbHble KOMIOHEHTH - rpynna SOURCES:
- 3a3eMJIeHHe (METKa), TOUKa HyJIeBOro OTEHIINala B CXEME.
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- HICTOYHMK (PUKCHPOBAHHOTO HANPSHKEHUS +5 BOJIBT
- FCHCPATOP OAHOIOJIAPHBIX MMPAMOYT'OJIBHBIX UMITYJIBCOB (aMHJII/ITyI[a,
94acToTa, KOAPGHUIMEHT 3aII0JTHEHNUS).

+

]

3 OcHOBHBIE TACCUBHBIE 3JIeMEHTHI - rpynmna BASIC:
- TOYKa COEIMHEHHMSI POBOJHUKOB, HCIIOIB3YETCS TAKXKE JUTSI BBEICHHS HA CXEMY HaJlUCen
JUIMHOM He Oosiee 14 cumBoiOB (Apyrux cnocoOoB BBeaeHUs Tekcta B EWB He cymectByer).

- IepeKIII0YaTeNb, YIPABIIEMblil HAKaTHEM 33/1aBa€éMOM KJIaBUIIEH KJIaBUATyphl (B KBaJPaTHBIX
CKOOKax), 10 yMOJIYaHUIO - KJIaBHIlla mpobena.

- IepeKIIIoYaTeb, aBTOMAaTHUYECKH cpabaThIBAIONINM Yyepe3 3aJaHHOE BpeMs Ha BKIIIOYEHHE U
BBIKJTIIOUEHHE (BpEMsI B CEKYH/ax).

4. Unaukaropusie mpudops! - rpynna INDICATORS.
O-

- CBETOMH/IUKATOP (CBET CBEYEHUS MOXKET ObITh HACTPOEH KPACHBIM, 3€JIEHBIM U CHHHM )

BL0:OPY

=~ o1 —

- CEMUCErMEHTHBII UHIUKATOP C AeUI(PpaTopomM

o

| N N T N I |
- RO Poa

- CEMHCEIrMEHTHBIN HHIUKATOP

_®_

- JJaMIla HaKaJJuBaHHAI.

5. Jlornueckue snemenTsl - rpynna LOGIC GATES

1 %

- mornyeckuii aimement "N
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- nornyeckuii amement "MIJIN"
— 1 -

- nornyeckuii aimemedt "HE"

- nornyeckuii amemedt "NIJIN-HE"

1 %

- nornyeckuii aimemedt "U-HE"

=

- JIOTMYECKUM djIeMeHT uckmrovaromiee "MJIN"

- JOTUYECKUH SIIEMEHT UMIUIUKAIUs1

4.6. KoMmOnHUpoBaHHBIE U(GPOBBIE KOMITOHECHTHI.

- aCHHXPOHHBIN RS-Tpurrep

LIALI
b= ¥ ver]

- yHUBepcalbHbIi JK-TpUrrep ¢ npsMbIM TaKTOBBIM BXOJIOM U BXOJaMH MPEAYyCTaHOBKHU

AlALA
bz ¥ e

- YHI/IBepCEU'IbHHﬁ JK-TpHrrep C HHBCPCHBIM TAKTOBBIM BXOAOM U MHBCPCHBIMU BXOJaMH
npeayCTaHOBKH

1o L
-0 P

- D-tpurrep 6e3 npeycTaHOBKH
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]
i0
1
R

Al

+

- D- co BxomaMu npeaycTaHOBKU

E
|

- IOJIyCyMMarTop

E
C Co—

- IIOJIHBIM CyMMaTop

7. Tlpubopsr, rpyrmma INSTRUMENTS.
- JIOTUYECKUI aHAIU3aTop

; Xl
- rereparop ciosa - Word Generator —Address

ai1cr |

g % 2? Edit  |3000 [Cecle

Blaz Current (0170 Burst |

aieg Initial  [0000 Step |

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

AB1&f Internal M EalEaNC
e

b e ~ Fraquency Dt

= Y e 1]

2ieE| |los Bl [he B | ready &
B1&F

8178 ascrl |

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

Ha pucyHke reHepaTop clioBa MOKa3aH B pa3BEPHYTOM Buje. | eHepaTop (MM KOIOBBIH
TeHepaTop) TMpeJHA3HAYeH Ui TeHepanuu 16-TH  pa3psaHbIX JBOWYHBIX CJIOB, KOTOpBIC
HaOMPAKTCs TOJH30BATEIEM Ha JKpaHe, PacCIOJIOKCHHOM B JICBOM YacTH JIMIEBOM maHenu. [ljis
HaOopa TBOMYHBIX KOMOWHAIIMI HEOOXOAMMO MIEIKHYTh MBIIIBIO Ha COOTBETCTBYIOIIEM pa3psiie U
3aTeM BBECTHU C KJIABUATYPBI YUCIIO B JICCATUIHOM KOJIC.

CdopmupoBanHbIe cI0Ba BBIJAIOTCS Ha MIECTHAAIATh PACIOJNIOKEHHBIX B HIDKHEH 4acTH
puOOpa BBIXOAHBIX KIIEMM-UHIUKATOPOB:

- C MH/MKAIlMel B IBOMYHOM KOJIE B CTPOKE OKHa binary;

- B morraroBoM (step), nukiauyeckum (Cycle) wmm ¢ BeIOpaHHOrO cj0Ba J0 KOHIA (MIpH
Haxatnu kHomku BURST) mpum 3amaHHOM 4YacTOTe MOCHUIOK (YCTaHOBKA- 3aJaHMEM 4YacTOTHI B
okaax FREQUENCY);

- IpU BHYTPEHHEM WM BHemHeM 3amycke ( npu Haxatun kHonku EXTERNAL, crpasa
BEPXHSISI KIIEeMMa CITYXKUT JUTsI IOJKTFOUYEHUs CUTHANIA CHHXPOHU3AIINHN );
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- MpHU 3alyCKe IO TepeiHeMy WIM 3aJHeMy (PPOHTY CUTHaja CHUHXPOHU3ALUHU CIYXKHUT
KHOIIKa

| EI[=
- Ha HpaBon HUXXHIOKO KJICMMy BbIIACTCA BBIXOI[HOP'I CI/IHXpOHI/I?)I/Ip}IIOH_[I/Iﬁ I/IMHyJIBC.

IMopsiiok BbINOJIHEHUS PAOOTHI:
B rpynme Logic Gates, Bpioupaercs Jorudeckuii djaement "N".
JIByMsI II€TYKaMU MBIIIN Ha W300pa’keHUH JIOTMYECKOT0 DIIEMEHTA IEPEX0IUM K

&

HAcTpoiikaM IapaMmeTpoB Jiorudeckoro anementa "N". BeiOupaeM KoiarmuecTBO BXOA0B, HAIPUMED
4.
Mo’KHO NPHUCBOUTH Ha3BAaHUE JIOTUYECKOMY DJIEMEHTY.
K BeIxomy nmormueckoro anemenTa npucoeauaseM u3 rpynnsl INDICATORS kpachbrit
CBETOAMOI.
Jliia nonydenus porudeckoro curiana (0 i 1) y1o6HO BOCHOB30BATHCS HCTOYHUKOM

:&40

M

HATPSHKCHHS + 1 mepexIovareeM 4
I
I —D\-._\_L_\_h_

3aTem HaOMpaeM 4 UCTOYHHKA U 4 TIepEKITIoUaTeNs

;

m m M

C e (e $ e
AG MG ﬂL—\‘\V
+ + +

HpI/I 9TOM IIPHUCBAHNBACM KAXKIOMY IIECPCKIIOYATECIIIO KIIABUITY IMEPCKITOYCHU A

__A_El

3areM coeMHsAEM BXO/Ibl JOTHYECKOM cxembl """ ¢ KaXabpIM U3 MepeKIovaTenei.
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__/\_3
__A_El
__A_El

)

MG A MG 7
+ + + +

[TpoBepka coCcTOUT B 1Mojaue pa3InyHbIX KOJOBBIX KOMOWHAIIAMA
Ha BXOJI JIOTUYECKON CXEMBI.

{ { g g
e e

M MG MG M

+ + + +

Ha Brixone normueckoit cxemsl """ nosiBiisiercst torudeckasi 1 (ropuT CBETOAMOT) TOJIBKO MPH
rmojade jJorudeckux | (MoTeHIra: 5 BOJIbT) Ha BCE YETHIPE BX01a JOrHYecKoi cxemsl """,

KoHTpoJibHBbIE BOIPOCHI

1. Kakue moruueckue 3j1eMeHThl UMEIOTCS B Ononmmoreke EWB?
2. Kakne mapaMeTpsl SBJISIOTCS HACTPAaUBAEMBbIMH B T€HEPATOPE MPAMOYTOJIHBHBIX UMITYJIBCOB.
3. Kak npou3BoauTcsi coeTMHEHHE 00Jiee IBYX BXOJOB HIJIM BBIXOJI0B MEXKIY CO00M?
4. C moMouIpi0 KakKuX JIEMEHTOB MOYKHO CMOJICITUPOBATH IOIa9y
jornyeckor 1 u morugeckoro 07

®dopma npeacTaBiaeHus pe3yabTara:
1. IlpaBuiia 3amycka U HACTPOMKH MPOrPaMMHOT0 MOISITHpYHoIero komruiekca EWB.
2. IlepeueHb OCHOBHBIX JIeMEHTOB 13 OnbanoTekn EWB, HeoOXoauMBbIii 1711 MOACTUPOBAHUS
JIOTHYECKUX CXeM U U(POBBIX ycTpoiicTB DBM.
3. [Ipumepsl, BEIOJHEHHBIC 10 33JaHUIO TIperoaaBareis. [locienoBaTeIbHOCTh COCTABIICHUS
MOJIETTUPYEMOM CXEMBI.

Kputepun onenkn:

OrneHka «OTJIMYHOY CTaBUTCS, €CIH 33/I1aHKE BHITIOJTHEHO BEPHO.

OreHKa «XOpOIII0» CTaBUTCS, €CITU XOJ BBHITIOJIHEHHS 3aJ]aHHsI BEPHBIH, HO ObLiIa AOMyIIEeHa
OJIHA WJIU JIBE OLITUOKH, MPUBEAIINE K HEMPABUILHOMY PE3yJIbTaTy.

OrneHka «yJIOBIETBOPUTEIHHOY» CTABUTCS, €CJIU MTPUBEICHO HETIOHOE BHIMOJIHEHUE 3aJaHHsl.

OrneHka «HEeyAOBIETBOPUTENBHOY» CTABUTCS, €CIIM 33J]aHUE HE BHITIOJIHEHO.
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Tema 2.1 Jlornueckue ocHOBbI IBM, 3JieMeHTbI M Y3JIbI

JlaGopaTopHoe 3aHsiTHe Ne 2
MopenupoBaHue TPUITEPOB

Heanb: OzHakomieHHEe C BO3MOXHOCTSIMH MOJEIMPOBAHUS pPaOOTBI CXEM TPHUITEPOB.
HccnenoBanne pabOThl CXeM TPUTTEPOB PA3IUYHBIX TUIOB, WCCIICAOBAHHE BPEMEHHBIX TUArpaMM
paboTHI TPUTTEPOB.

Boinosinus padorty, Bl Oyaere:

ymemp:

- CTPOUTH CXEMBI TpI/Il'TepOB;

- CTPOUTH BPEMEHHBIE JUarpaMMBbl TPUITEPOB;

- UCTIOJIb30BaTh COBPEMEHHOE MPOrPaMMHOE 00ECTICUeHHE MPU PEIICHUH TPO(EeCCHOHATBHBIX
3azad.

MarepuajibHoe o0ecneyeHne:
Metoanueckue yKa3aHus ISl BEITIOJIHEHUS JIA0OPATOPHBIX Pab0T, KOMITBIOTEDP, MPOTPAMMHOE
obecneuenue: Multisim Education.

3ananue:
1. HccnemoBaTh acCHHXpPOHHBIC M CHHXPOHHBIX R-S Tpurreps.
2. HWccnenosats pabory D-tpurrepa.

Kpartkue Teoperuuyeckue cBeleHUs:
OcHOBHBIE IOHATHSA

OyYHKIMOHAJIBHBIE Y3JIbl U ycTpoiicTBa DBM CHHTE3UpYHOTCS Ha OCHOBE JBYX THIIOB
Joruueckux cxeM: komonHarmoHHbIX cxeM: (KC), n anemenToB mamstu (O11), B KOTOPBIX XpaHATCS
pe3yJIbTaThl ATUX OMEpAIUi IJI MCIOJIb30BaHUS B MOCHEAyomux onepamusax. B kauectse JII B
y31ax M ycrpoiictBax DBM Haubosnbliiee pacnpocTpaHeHHE MOJYYWIH TPUITEPHBIE YCTPOMCTBa
WM, KaK MX Yallle Ha3bIBalOT - TPUTTEPHI.

Tpurrepsl Kak I_[I/Id)DOBI)Ie ABTOMAThI.

Tpurrep mnpencraBiaser coboil  ycTpoiicTBa ¢ JAByMS YCTOWYMBBIMH COCTOSHUSIMH,
coJiepKalliee JIEMEHT MaMATH (COOCTBEHHO TPUITEP) M CXEMY YIIPaBIICHMS, BBINOJHEHHYIO, Kak
npasuio, ¢ nomoinbio KC. Cxema ynpasieHus npeodpasyer MocTynaolyo Ha ee Bxoasl X1, X2 . .

Xn wuHpopMalKI0O B KOMOMHAIMIO CUTHAJIOB, JCHCTBYIOIIMX HEHNOCPEICTBEHHO Ha BXOMbI
cooctBeHHO Tpurrepa. [Ipu 3ToM uHH(pOpPMaLMOHHBIE BXOJbl TPHUITEpPA OTOXKIECCTBISIOTCA C
BXOJIHBIMU I1€PEMEHHBIMU M UMEIOT CIIeyIOIe 0003HaYeHUS:

S (ot anrnwmiickoro Set - ycTaHOBKA) - BXOJ 151 aCHHXPOHHOM YCTaHOBKH TPUITEPA B
cocrosiaue 1 (S - BXon);

R (ot anru. Reset - cOpoc) - BXox 1u1st aCHHXPOHHOM ycTaHoBKU Tpurrepa B coctosiaue 0 (R -
BXOJ);

D (ot anrn. Delay - 3amepxka) - ”HGOPMALMOHHBIN BXOJ UIsl YCTAHOBKH TPHUITEpa B
cocrostaue 1 wmu 0 (D - Bxon);

T (ot aurn. Toggle - kyBeipkathesi) - cuetHbli Bxoa (T - BXox);

J - BXOJ JUIsI CHHXPOHHOW yCTaHOBKM cocTosiHMS 1 B yHuBepcaimbHoM J-K - tpurrepe (J -
BXOJ);
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K - Bxox ans cMHXpoHHOH yctaHoBkM coctosiHus 0 B yHuBepcainbHoM J-K - Tpurrepe (K -
BXOJ);
C - Bxon cunxponuzanuu (C - BXox).

AcuaxpoHHble BXOabl R 1 S MoryTt ObITh HpPSMBIMH U MHBEPCHBIMH. VIHBEpCHBIE BXOMbI
0003HAYar0TCs 3HAKOM MHBEPCHHU. J1JI1 MHBEPCHBIX BXOJ0B MH(POPMAIIMOHHBIM CUTHAJIOM SIBIISICTCS
ypoBeHb Jiornyeckoro "0" (HM3KMI YpOBEHb) Ha YpOBEHb Joruueckoil "l1" (BbICOKHMI YpOBEHbD)
Tpurrep He pearupyer. s mpsMBIX BXOJOB HA000pOT MH(OPMAIMOHHBIM CUTHAJIOM SIBISICTCS
ypoOBeHb Joruueckoro "1".

BbixoJ jxe Tpurrepa NpuHSTO OTOXJIECTBIISITh C €M0 BHYTPEHHUM COCTOSIHUEM U 0003HaYaTh
cumBoiioM Q. IlogaBisitoriee YMCIIO CXeM TPUTTEPOB UMEET JIBa BBIXOJA: MpsiMON Q M MHBEPCHBIN
Q. B ycranoBuBmemcs coctosuuu Beeraa, eciu Q =1, 10 Q =0 u, eciu Q = 0, To Q = 1. Ilpu
3TOM CYHTAIOT, YTO TPUTTEP HAXOMUTCS B cocTossHMM "1", ecnm Ha mpsMoMm BeIxone Q mmeercs
BBICOKHMI ypoBeHb Hanpskenus (Q = 1, Q = 0), u B cocrosHuu "0", ecid Ha NPIMOM BBIXOJE

yMeeTcs HU3KUi ypoBeHb Hanpsikenus (Q =0, Q = 1).

O603HayeHNe TPUITEPOB HAa QYHKIIMOHAIbHBIX CXEMaX.

[Ipumepbl  ycinoBHOro 00O3Hau€HUsI TPUITEPOB Ha (PYHKUMOHATBHBIX CXEMax B
cootBercTBUU ¢ ['OCT 2.743-91 (ECK/Il) noka3ansl Ha pucyHke. Eciu Tpurrep cogep uT BXOJHYIO
JIOTUKY, YIPAaBISAIONUIYI0 IMPOIECCOM 3aHECEHHs] B HEro HHQOpMAlUH, TO B IPSIMOYTOJIbHUKE,
YCIIOBHO M300pakarolieM TPHUITEp, OTIENSETCS YepTOd JIeBee IOIMOJIHUTENbHOE IOJe, a B HEM
nokaseiBaeTcss Bxon "C" CHHXpOHU3HMPYIONIETO CHTHAJA W OTMEYAIOTCS (PYHKIIMOHATHHBIC
Ha3HaYeHUs MHQPOPMAIMOHHBIX BXOJIHBIX curHaioB X1, X2 . . . Xn. B ocHOBHOM moie
MPSIMOYTOJIbHUKA CTaBUTCS cuMBOJ T as 00603HaueHus Tpurrepa. JJomoiIHUTETbHOE MoJIe MOXKET
OBITh pa3/IeNIeHO Ha JBE YaCcTU: aCHHXPOHHYIO U CHHXPOHHYIO. B mepBoil MpocTaBiIsItOTCS CUMBOJIBI
S 1 R BX070B acHHXpOHHOW ycTaHOBKHM TpurrepoB B 1 u 0, Bo BTOpo# Ha Mectax X1, X2 ... Xn -
CHMBOJIbI, OTHOCSIIIME JaHHBIN TPUITEP K TOMY WJIM MHOMY (D)YHKLIIHOHAJIBHOMY THILY.

< 7 q
X7
s
— X7 d
it

Krnaccudukanus Tpurrepos.

B HacTosee BpeMs B MHTErpajibHON MUKPOCXEMOTEXHHUKE HanboJee pacipocTpaHeHHBIMU
SIBIISIFOTCSL TPUITEPBI M JIOTHYECKUE DIIEMEHTHI MOTCHUIUAIBHOr0 THIA. B 0CHOBY Kiaccudukanuu
3TUX TPUITEPOB MOJIOXKEHBI JIBA OCHOBHBIX IPH3HAKA!

1) OyHKIMOHANBHBIHA - ATOT MPU3HAK OIPECIICT Ha3HAUCHUE TPHUITEPA U B PsJiC CIIydyaeB
SBJSIETCSl PEUIAIONIMM TIPU BBHIOOpE THIA TpUITEpa ISl MPOSKTUPYEMOTO BBIYHCIHTEIHEHOTO
ycTpoiicTBa M y3na. [lo ykazaHHoMy mpusHaky paznuyator tpurrepsl R-S, D-, T-, J-K u np.
THUIIOB.

2) Croco6 3amucu WHGOPMALUK B TPULTEP - 3TOT MPU3HAK XapaKTEPH3YeT Croco0
3anmucy MH(OpMalMM U BPEMEHHYIO JMarpamMMmy palboT TpUITEpa, T.€. ONpeleNsieT XOA
nporiecca 3anucu uHdopmanuu B Tpurrep. 1o sTomy npusHaky TpUrrepbl nopasiestoTcs
Ha JIB€ TPYIIIBL:

a) aCHHXPOHHBIE;
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0) CHHXPOHHBIE;

3anuce MHPOPMALUU B ACHHXPOHHBINA TPUTTEP OCYILECTBIISAETCS B MPOU3BOJIBHBIII MOMEHT
BPEMEHHU HETOCPEICTBEHHO C MMOCTYIICHHEM HH(POPMAIIMOHHOTO CUTHAJIa Ha BXOJI TPUITEpa.

CUHXpOHHBIE TpPUITEPbl TMOMHMO HH()OPMAITMOHHBIX BXOJOB COJAEPXKAaT OAMH WIH
HECKOJIbKO CHHXPOHU3UpYyIomux BxonoB (Bxox C Ha puc. 2.1). 3anuce mHpOpManuu B Takue
TPUTTEPBI OCYIIECTBISETCS TOJBKO MPHU Mojade CUHXpoHU3upytomero ummyiasca (CHU). B coro
ouepe/lb, CHHXPOHHBIE TPUTTEPHI MOAPA3ACIIIIOTCS Ha TPUTTEPHI, padoTtaromue mo ypoBao CU (6e3
3aJIep’)KKM) U Ha TPUITEpPhl C BHYTPEHHEW 3aiepkkoil. B mepBrIx cpabaThiBaHHE NPOUCXOIUT
OJIHOBPEMEHHO c noctyrienueM CH, a Bo BTOpbIX - ociie okoH4yanus aercteus CU.

Tpurrepst R-S - Tuna

AcuaxpoHHbIM TpurrepoM R-S Ttuma (R-S - Tpurrepom) Ha3bIBaeTCS JIOTHYECKOE
YCTPOWCTBO C ABYMSI YCTOHYMBBIMH COCTOSTHUSIMH, HMEIOIIee /1Ba MH()OPMAIIMOHHBIX BXoaa R u S,
takue 4to, mpu S = 1 u R = 0 tpurrep npuammaer cocrosiare 1 (Q =1), anpu R=1uS =0
tpurrep npuHuMaet coctosiue 0 (Q = 0). 3akoH QyHKIIMOHUpOBaHUs R - S - Tpurrepa ¢ npsmeiMu
BXOJaMH OTOOpaKEH B Ta0ywuIle nepexoa0B (Tadnuma 1).

Tabmuma 1
R S Q
0 0 MeH:ZTCH
0 1 1
1 0 0
1 1 3anpeLyeHo

Kaxk cnemyer u3 Ttabin.1 cocrossuue R - S -Tpurrepa He u3MeHsIETCs, €ClTM Ha 000MX BXOJax
CXEMBI JISHCTBYIOT CHTHAIIBI C YPOBHEM JIOTUYECKOTO HYIS. B citydae oMHOBpPEMEHHOTO TOCTYIUICHHUS
Ha BXomel R m S rjormueckmx 1, Tpurrep npHHUMaeT HEOMpeneNeHHOe cocTosHue. [loaTtomy
JIOTUYECKHE YCTPOMCTBA HAa OCHOBE TPHUITEPOB JIOJDKHBI CTPOUTHCS € YYETOM HCKITIOUCHHS
KoMOuHanumii curaanoB R =S = 1.

O0o03HaueHNe TpHUITEepa MOKa3aHO Ha PUCYHKE.

[
&

=
E-.I

]

CHUHXPOHHBIN R-S -TPUITEP C IPAMBIMH BXOAaAMH.

B ornuunu ot ACUHXPOHHOI'O 3TOT TPUITCP HA KAKIAOM I/IHCI)OpMaI_II/IOHHOM BBOAC HMMCCT
JAOIIOJIHUTEIIBHBIC CXEMbI COBIIAJICHUS, IICPBBIC BXOJAbI KOTOPBIX O6’LC,[[I/IHCHBI N Ha HUX IOAAIOTCA
CHUHXPOHU3BHUPYIOIIUC CHUTHAJIBI. BTOpBIe BXOIbI CXCM CPABHCHUSA SABJISAIOTCA HH(bOpMaHI/IOHHBIMH.
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Takum 00pa3zom, HaIMYUE CXEM COBIAACHUS OIMpPENENIeT TO 0O0CTOATENbCTBO, YTO TPUITEp OyAeT
cpabaTeIBaTh OT CUTHAIOB R ¥ S TOJBKO MPH HAIWYUK CUHXPOHU3UPYIOIIEr0 HMITYJIbCA.

Ha pucynke npezncraBieHo o0o3HaueHHE CHHXpOHHOro R-S - Tpurrepa ¢ mnpsmMbIMu
BXOJaMH. 3aKOH (YHKIMOHHPOBAHUS CHHXpOHHOro R-S - Tpurrepa ¢ npsMbIMH BXOAaMHU
MIPEJICTaBJICH B TAOIHIIE TIEPEX0/I0B (Tadbnuma 2).

Tabnuna 2.
C S R Q
0 0 0 He MeHseTcA
0 0 1 He MeHseTcA
0 1 0 He MeHseTcA
0 1 1 He MeHsieTcA
1 0 0 He MeHsieTcA
1 0 1 0
1 1 0 1
1 1 1 3anpeLieHo

KomOunammst R=S=C=1 sBuseTcss 3ampenieHHOW W JOJDKHA OBITh HCKIIOYCHA TMIpH
(YHKIIMOHUPOBAHUN CXEM C MCIIOJIb30BaHUEM CUHXPOHHBIX R-S - Tpurrepos.

Tpurrepsl D-tuna (D-tpurrepsi).

Tpurrepom D-tuma (D-tpurrepom) Ha3bIBaeTCsi JOTUYECKOE YCTPOWCTBO C JBYMS
YCTOHYMBBIMH COCTOSHHSIMA M OJHUM HWH(POpPMalMoHHbIM BXxomoMm D. B Tpurrepax D-tumna

. n . .
3HA4YCHUE NIEPEMCHHON B MOMCEHT BPEMCHU t COBIIaa€T CO 3HAYCHHUEM BXOJHOMU IMEPEMEHHOU B
n+l o
MOMCHT BPEMCHH t , B CBA3H C YEM, TaKOU TPUITECP HACTO B JIMTEPATyp€ HA3BIBAOT TPUITECPOM
3aJICPIKKH.
Cnez[yeT OTMCTHUTBb, 4YTO aCHHXpOHHBIﬁ TPUITEP D'TI/IHa HE HACI IPAKTHYCCKOI'O
IIPUMCHCHUS.

N3 storo ypaBHeHHs BUIHO, YTO MpPH HAJMYUU CHHXpOHU3Upymomero curhaiga (C=1)

Ql’l+l _ D
TPUITEP, NICPEXOJUT B COCTOSIHUC
TPUITEP COXPAHACT IMMPCABIAYIICEC COCTOSAHUC.

" a IpU OTCYTCTBHM TakTupyromero curtana (C=0)

Ha pucyHnke mpeacraBieHO 0003Haue€HHE CHHXPOHHOro Tpurrepa D-tuma 6e3 3amepixkku
yIpaBJIIeMOro YPOBHEM CHHXPOHHU3UpYIOIIero ummynibca. Bxona D sBisercss ”HGOpMaLMOHHBIM, a
BXx0Jl C - CHHXPOHU3HUPYIOIIHM.
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=

Tabnuia nepexoioBs.

C D Qt+1 IIpumeu.

0 * Qt XpaHeH.

1 0 0 Ycran. 0

1 1 1 Yceran. 1
IIpumep.

=l

2UcnoJib3yeMble 3JIeMeHThI POrpaMMbl

T

oY
I

1) Voltage Source. C momoIip0 3TOr0 KCTOYHHKA HA BXOJ TPUITEPOB M JIOTMYECKHX DJIEMEHTOB
M0JIaeTCsl JIOrHyecKast eJMHULA.
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2) Ilepexmouarens (Basic->Switch). TlepeximtoucHre NPOU3BOAMTCSA HAKATHEM Ha KIIABHIIY,
YKa3aHHYO B CKOOKAax Hajl 3THM 3JIEMEHTOM.

1 %

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

— &l

4) Jlornmueckuii snement "MJIN" (Logic gates->2-Input OR gate).

1]
+0 P

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

O_

6) Ceerounmukatop (Indicators->red Prob). I[Ipu momadye Ha 3TOT 3JI€MEHT JOTMYECKON €IUHUIIBI
CBETOJINO]I 3ar0OPAETCsI KPACHBIM IIBETOM.

+

]

7) HUcrounuk  mpsMmoyroapHbeIXx — curHanmoB  (Sources->Clock).  Bemmommsier  GyHKIHIO
CHHXPOHHM3ATOpa, KOTOPBIH O0ecrevYrnBaeT OJHOBPEMEHHOCTh II0JIAYM CUTHAJOB Ha BXObBI
TPHUTTEPOB.

Ilopsinok BbINOJTHEHUS PA0OTHI:
HccnenoBanue aCHHXPOHHBIX M CHHXPOHHBIX R-S Tpurrepos.

1. Ilpocreiimue cxembl aCHHXPOHHBIX R-S TPHUITEPOB COCTAaBUTh C HCIOJIb30BAHHEM
norudeckux 3nmemedToB "U-HE", "UJIU-HE".

S_} Q
=i




Puc. AcunxpoHHbII TpUrrep Ha jorunueckux anemenrax M-HE

R
— 1] o
[
1 Q"
s L |

Puc. Acunxponnsiii R-S tpurrep na norndeckux snementax "MJIM-HE"

Jlig mopaum Ha BXOJbl Tpurrepa 3HaueHuid jormueckoro "0" u "1" Bocmosib3oBaThbes S-
BOJIbTOBBIM HCTOYHMKOM M TepekiouareneM. s KOHTpOJds 3HAYeHHM Ha MpSMOM BBIXOJE
TPUITEPA BOCIOJIB30BATHCS CBETOUHIMKATOPOM.

[IpokoHTpOIMpOBaTh paboTy TpuUrrepa mo Tadmuie cocTosiHud. HaillTh u O0OBIACHHUTH
OTJINYMSA B YIIPABJICHUU aCUHXPOHHOTrO Tpurrepa Ha sneMmenrax "UJIM-HE".

CocTaBUTh TaOIHIIBI COCTOSIHUM pabOThI TPUTTEPOB.

2. Jlns moctpoeHusi CHHXpOHHOTO R-S Tpurrepa HeoOXoauMo 100aBUTH JOTHUECKUE CXEMBI
"U-HE" nns amanu3a cHHXpOCHUTHaJIa W J00aBUTh HMCTOYHHUK CHHXpOCHTHama. B KkadecTBe
CUHXPOCHUTHAJIa MOKHO B3STh 5-BOJIBTOBBII HCTOYHUK U MEPEKIIOYATENb.

Puc. Cunxponnsbiit R-S tpurrep Ha norudeckux snementax "M-HE"

[Ipumep mocTpoeHust MOACTH CXEMbI CHHXPOHHOTO R-S Tpurrepa.
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CocraBuTh TaOIUILY COCTOSTHUI cHHXpOHHOTO R-S TpurTepa.

HccaenoBanue padorsl D-Tpurrepa
Cobpatb cxeMy, MOAECTUPYIONIYIO padoTy D-Tpurrepa 3 6mbauoredHoro Habopa.

-=* Digital

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

—= 1 -

4+
u 1 Hzraows
W3 nanHoro Habopa >1eMEeHTOB coOupaeTcst cxema poBepku padoTsl D-Tpurrepa.
CocraBuTh Tabnuiy nepexoaos D-tpurrepa.
KoHTposbHbIE BONIPOCHI
1. K kakoMy Kjaccy yCTpOWCTB OTHOCSATCS] TPUITEPhI: K KOMOMHAIIMOHHBIM CXeMaM I
U(POBBIM aBTOMATaM U B U€M OCHOBHOE OTJIHUHUE?

2. ITo xakuM ImpHU3HAKaM KIacCU(UIMPYIOTCS TPUTTEpHBIE yCTpoiicTBa?
25



3. KakoBbl OTIMYHSI CHHXPOHHBIX TPUITEPOB OT ACUHXPOHHBIX TPUITEPOB?

dopMa npeacTaBjIeHus pe3yJibTara:
1. Cxewmpbl, MoJIeUpyOIIHE PabOTy TPUTTEPOB 1O BCEM IMYHKTAM 3a/IaHUS.
2. TabnuIiibl Iepexoa0B I KaKI0M MOACTUPYEMOM CXeMBbI TPUTTEpa.

Kpurtepun ouenku:

OneHka «OTJIIMYHO» CTaBUTCS, €CIIH 33/1aHNE BBIIIOJHEHO BEPHO.

OneHka «XopoIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHMsI BEPHBIM, HO ObliIa AOIyIIEeHa
OJTHA WJIM JIBE OIIMOKH, MPUBEIIINE K HETPABUIBHOMY Pe3yJIbTaTy.

OneHka «yZ0BJIETBOPUTEIBHOY» CTABUTCS, €CJIU IPUBEICHO HETIOIHOE BBIIOJIHEHNUE 3aJaHUsl.

OneHka «HeyA0BIETBOPUTENBHO» CTABUTCS, €CIIN 33JJAHUE HE BBINIOJIHEHO.
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Tema 2.1 Jlornueckue ocHOBbI DBM, 3J1eMeHTbI M Y3JIbI

JlaGopaTopHoe 3ansaTHe Ne 3
MoaenupoBaHue pErUCTPOB

Heab: O3HakomieHHE C BO3MOXHOCTSAMHM MOJEIUPOBaHMS pabOTBI CXEM PErucTpoB.
HccnenoBaHue CXeM pETUCTPOB pa3IMYHOIO HA3HAYEHMs, HCCIENOBaHUE IPeoOpa3oBaHUs
HapajuIeJIbHOrO U IOCIEJ0BATEIBHOIO KOAA.

Boinosinus padorty, Bl Oyaere:

ymemp:

- CTPOUTH CXEMBI PETUCTPOB,

- UCTI0JIb30BaTh COBPEMEHHOE MPOrPaMMHOE 00ECTICUeHHE TIPU PEIICHUH TPOPECCHOHATBHBIX
3azad.

MarepuajibHoe o0ecneyeHne:
Meroanueckue yKa3aHus Uil BEITIOJIHEHUS JIA0OPAaTOPHBIX PabOT, KOMITBIOTEP, MPOrPaMMHOE
obecnieuenue: Multisim Education.

3ananue:
1. CocraBuTh CXeMy perucTpa napauieIbHOr0 3aHECEHUS JBOMYHOTO KOJIa
2. CocTaBHTPH CXEMY CIBHUTAOIIETO PETUCTPA

Kpatkue Teoperudeckue cBeieHUs:
OcHOBHBIE IOHATHSA

Peructp - 3T0 31EKTPOHHOE YCTPOMCTBO sl 3aIIOMUHAHUS (XpaHEHHUsT) CJIOBa, a TAKXKE IS
BBITIOJTHEHUS HAJ| CJIOBAMU HEKOTOPBIX JIOTMYECKHX OTIEePAIIUH.

Peructpbl BBINOJTHSIOT CIIEIYIONINE OCHOBHBIC OTICPAIIHH:

- YCTaHOBKA PETUCTpa B HYJIEBOE COCTOSIHHE (COpOC);

- IPUEM CJIOBA U3 PYTOTO PETUCTPA;

- Tiepe/aya cjaoBa B APYroi PerucTp;

- CIIBHT BIIPABO M BJICBO Ha TPeOyeMOE YHCIIO Pa3psiioB;

- MpeoOpa3oBaHue TOCIIECOBATEILHOTO KO/Ia B TTApaJICIbHBIN M MapajlIeIbHOTO B
MOCJICIOBATEIIbHBIH.

Peructpbl, Kak mpaBwio, CTpPOsATCS Ha D-Tpurrepax, T.K. 3TH TPHUITEPHI TO3BOJISIOT
MIPOU3BOJIUTH 3aIUCh UHPOPMALUU OJHO(A3HBIM KOJIOM O3 MpeaBapUTeIbHOro "oOHYyJIeHUs" 1Mo
Bxoay D (cM. 1ma6. pab.2).

[Mpuém wunHPOpMAIUK B pPErvMCTp W BbIJAa4a MOXET OCYIICCTBIISATHCS IMapAJUICIbHO H
MoCJIeIoBaTeIbHO. B TIepBOM cilydae CIIOBO MPEACTaBISICTCS B BHJE HapayuielbHOro koxaa. [lpum
3aIlMCH U MPH CUYUTBHIBAHUH BCE Pa3psilibl KOJa CIIOBA MEPEIAFTCS OJHOBPEMEHHO, KaXKIbIA pa3psi
10 CBOEHW KOJ0BO# 1muHe. [Ipu mocienoBareabHOM niepeaadye Kojia coBa, BCe paspsiibl KoJia CioBa
MEePeatoTCsl MOCIESA0BATEIbHO BO BpPEMEHHM OJIMH 3a JIDYTHM M CTPOIO B  OIPEICIICHHBIC
JMCKPETHBIE MOMEHTBI BPEMEHH, COBIQ/IAIONINE C YIPABJISIFOIIUMHI CUTHAJIAMH.

PaznuyaroT, cABUTAOIIME PErucTphbl, B KOTOPHIX BO3MOXKEH CIBUT XPaHUMOTO KOoJa U
peructpsl 6e3 cIBura ¢ mpueMoM HH(pOpPMAIMK MapajuieNbHBIM KOJOM. PaccMOTpuM MpHHIMIT
paboThl PETUCTPOB PA3TMUHOTO HA 3HAYCHHUSL.

Peructp ¢ npuéMom I/IHd)ODMaHI/II/I napajJjaCJabHbIM KOJOM.
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OTU pEerucTphl MpeIHA3HAYCHBI ISl TpuéMa, XpaHEHUs W BbIJAYM WHPOpPMAIMM KOoja
OJTHOTO N-pa3psIHOrO CJIOBA, T.€. NPUEM H BbIaYa MH(OPMAIIMH OCYIIECTBISIETCS B MapauIeIbHOM
KOJIe, pacCMaTpUBAEMbI N-pa3psgHBI, PETUCTP MOXKHO IMPEJICTaBUTh KaK COBOKYITHOCTb
OJTHOPA3PSAIHBIX PErucTPOB, MMEIOUIMX oOmuire muHbl ynpasineHus. Ha puc. 1.1 mpeacraien
¢dparmeHT cxembl (3 paspsaa) peructpa C npuéMom WHGOPMAIMU TapauIeTbHBIM OAHO(MA3HBIM
kojgoM. (Cxema JaHHOTO, PETUCTpa HMMEET BBIXOJHYIO JIOTHMKY Ha 3JIeMEHTax i1-J3, KOTOopas
MO3BOJISIET CYMTHIBATh WH(POPMALMIO U3 PETHCTpa Kak B MPSIMOM, TaKk M OOpaTHOM KoOJe B
3aBUCHMOCTH OT 3HA4ECHUH pa3pernaromero curuana P2 u P

P
2 y1 y2 y3
&l 1 &l 1 &l 1
& & &
13, r 3, 3,
5 | 9
DIT1Q D|IT2Q D|T: Q——
Cc Q?—i C Q<I>—* Cc Q?—*
T S— S— —
| & | & &
3, 3, <A

Peructp (puc.) Bemmonnen Ha D-tpurrepax (T1-T3). 3anuchk nuHGpOpMauu OCYyIIECTBISETCS
no BxomaM D.

BxogHoe crmoBo X=X1XpX3 moctynaeT Ha BXoqbl D depe3 KOHBIOHKTOPBI D4-D¢ U mpu Pi
=[TU]=1 3anucsiBaeTcs B perucTp.

CuuThIBaHHE BBIXOJHOTO CIIOBa Y=Yy1Y2Y3 NMPOU3BOAMUTCS Y€pe3 JIOTUICCKUE DIIEMEHTHI J1-
D3 - ¢ npsaMbIX BbIxoJ10B Q1 Q2 Qs wim ¢ uHBEepCcHBIX BBIX0A0B !Q1, 1Q2, 1Q3. ITpu Po=1, P3=0, Y=X
T.e. CUMTBIBAHHWE MPOMCXOAUT B mpsiMoM kozae, a mpu P.=0, P3=1 Y=!X, T.e. cuuThiBaHue
MIPOUCXOIUT B 0OPaTHOM KOJIE.

CaBuUrammme perucTphl.

B perucrpax 3Toro THma OoCyHIeCTBJIAECTCS CABHUI CIOBAa BJIEBO WM BIIPABO HA 3aJlaHHOC
YKCJIO Pa3psALOB. 3a OAUH TAaKT POMCXOAUT CABUT HAa OAMH paspsi. IIpuMeHstoTcs 3Tu PErucTpsl B
OCHOBHOM JIJIs1 IpeoOpa30BaHus NapajjieIbHOTO KOJa B MOCIEA0BaTEeIbHbIN 1 HA000POT, a TAKXKE B
apu(pMETHYECKHX YCTPOWCTBAX MpH BBIIOJHEHUU ONEpaluid Haja CIEUUAIBbHBIMU  KOJAMHU.
Casuraroiiye perucTpbl BHIIOIHAOTCS Ha D-Tpurrepax.

Ha puc. 1.2 mpencraBiieHa cxema CIBHUTAlOUIETO PETUCTPA, BBINOJIHSAIOUIETO OIEpaLvio
npeoOpa3oBaHusl  IOCJIENOBATENbHOTO  KoJa B mapamiesabHblidl.  Yucimo  X=XiXoXs B
MocJe1oBaTeIbHOM Koje mocTynaerT Ha BxoJ D-tpurrepa Ti crapmum paspsiaom Bmnepén. Ilpu
noctymiuenuu 1-ro TU X3 3anuceiBaercss B Ti1. Ilo Bropomy TU X3 mepenuchiBaercs B T2, a B T1
3aIUCBIBACTCA X2 U T.1.
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X=X XoXq yl y2 J y3
— 1oL DIT.Q D|IT: Q

C Q C Q C Q

™

Taxum 06pazom, mocie TpEX TAKTUPYIOMIKUX UMITYJIBCOB BCE YMCIIO OKAXKETCs 3alTCAHHBIM B
PETUCTP ¥ MOXKET OBITh CYMTAHO B MapauieNIbHOM KoJie ¢ BbixoJ0B Q1,Q2,Q3 (Y=X) wm !Q1, 1Q2,
1Q3 (Y=!IX). IIporecc cuuThIBaHKs OPraHU3yeTCs TOYHO TAKXKE, KaK U B cXeMe puc. 1

Y=y1y2y3
P2
o1& 1 T & 1 T T 1& 1 T
0 | P EmkiE e EmEIEs
&| & &
™ 3, FC Q? 3, FC Q? 3, FC Q
xi x2 X3

Ha pucyHnke n3o0pakeHa cxeMa CABHTAIOIIET0 PETUCTPA, BHIMOIHSIONIETO MPE0Opa3OBaHHS
MapajuiebHOTO KOja B TOCienoBaTeabHbI. BxomHoe cioBo X=X1XoX3 mpu Pi=[TU]=1 u P>=0
3anuchiBaeTcss B 111213 ToyHO Takxke kak u B cxeme puc. 1.1. 3arem mpu P=[TU]=1 u P:=0
MPOUCXOAUT Tiepe3anuch uHbopmarmu u3 T1 B T2, u3 T2 B T3 u T.1. I3 Muaamero paspsiga B
CTapIIUi MO KaXKIOMY TaKTHPYIOIIEMY UMITYJIbCy. Takum 00pa3om, Ha BXOJE MOCIEIHETO pa3psiaa
Q3 OymyT mociemnoBaTeNbHO TOSIBISATBCA X3,X2,X1, T.€. BXOAHOE CJIOBO X, MPEACTaBICHHOE B
nmapajuiebHOM  Kojae OyJeT mpeoOpa3oBaHO B BBIXOJHOE CJIOBO Y, TIPEICTaBICHHOE
MOCJICIOBATEIBHBIM KOJIOM.

B perucrpax Ha cxemax KOJHMYECTBO TPHUITEPOB B PErHCTPE 3aBHCAT OT Pa3PSIHOCTH
npeoOpa3yeMoro MamuHHOTO cioBa. [Iporecc 3amucu, CUMTHIBaHUS U MPEOOpa3oBaHUsT OCTAETCS
TaKUM K€, KaK ObLIO OIMKMCAHO BHIIIE.

Hcnoab3yembie 3jieMEeHTbI IPOrPaMMbI

T

oY
I

1) Voltage Source. C oMoIIIbi0 3TOr0 UCTOYHKUKA Ha BXOJ TPUTTEPOB U JIOTHIECKUX DJICMEHTOB
MIO/IaeTCs JIOTHUECKasl SMHHUIIA.

.
{

—d
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2) Iepexmouarens (Basic->Switch). [epexiitouenne npou3BOUTCS HAKATHEM Ha KIIABUIITY,
YKa3aHHYIO B CKOOKaX HaJ 3THM JJIEMEHTOM.

1 %

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

— &l

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

10
—= 1 -

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

6) Ceerounaukarop (Indicators->red Prob). I[Ipu mogade Ha STOT 3JIEMEHT JIOTHYECKOMN €IMHHUIIBI
CBETOJINO]] 3ar0OPAETCs KPACHBIM IIBETOM.

+

]

7) Uctounuk mpsMoyroibHbix curaainoB (Sources->Clock). Beimonusier ¢hyHKmuio
CHHXPOHH3ATOPa, KOTOPBIA 00ECIIeYMBAET OJHOBPEMEHHOCTH TI0J[a4l CUTHAJIOB Ha BXOIBI
TPHUTTEPOB.

Iopsinok BbIMOJTHEHHSI PadOTHI:
CocTaBUTh CXEMY TPEXpa3psAIHOTO PErUCTpa Ui 3aHECEHHUS CJI0Ba MapalieIbHbIM KOJIOM U
BO3MOYHOCTBIO BBIBOJIa B IPSIMOM M OOpaTHOM KOJ[aX U KOHTPOJIEM IO HUHIUKATOPaM.

[Topsamok moCTpOeHUs: CXEMbI perucTpa.

1. Coopka mepeKIoYarouuX CXeM Uil YIpaBiICHUsS CUUTHIBAHHEM B MPSMOM M OOpPaTHOM
KOJax:

Sl T

I[J'IH peam3anuun JTaHHOM CXEMBI HGO6XOI[I/IMO TPU TaKUX COCAUHCHUA.

2. K Bxogy Cl kaxzaoro u3 Tpé€x D-TpuUrrepoB MOAKIIOYMM HCTOYHHUK IMPSIMOYTOJIbHBIX
UMITyJIbCOB ¢ yacToToi 10 I'1, 3a3eMiMB €ro Ha BBIX0/l€ MUHYCOBOIO CUTHAA:
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3. Tpu nATHBONBTOBBIX UCTOUHUKA HAIPSHKEHUS MOJICOETUHSAIOTCS Yepe3 NMEePEKII0YaTeNH K
BxosaM D1 TpurrepoB kaxaoro paspsiza.

Jlis HacTpOWMKHM YTNpaBiI€HHEM IMEpEeKIovaTeass HeoOXOOUMO HAa3HAUWTh KIIABUIIY JUIS
MIEPEKIIIOUEHUS] JAaHHOTO NepeKItoyaTests. /s 3Toro Hy>kHO JBOMHBIM IIEITYKOM MBIIIN KJIUKHYTh
Ha N300pakeHUH NepeKItouaTess U MeHio HacTpoiiku B popme KEY ykazars 3Ty kiaBumy.

4. VluBepCHBIN BBIXOJ] TPUITEPA MOAKIIOYUTH K BXOAY HUKHEro JIorudyeckoro nementa "MN".
[Iponenats 3Ty npoueaypy ¢ KaxJbIM TPUTTEPOM U COOTBETCTBYIOLIUM COCIMHEHHUEM.

5. IIATUBONBLTOBBIA HCTOYHUK HAIPSDKEHUS MOJKIIOYUTh K BXOJAY NEpeKItouaTelis,
BBHIOMpAIOLIET0 MpPsIMOE€ WM HWHBEPCHOE CUMUThIBaHWE. BepXHuil BbIBOJ MEpeKIroYaTess
MOAKITIOYUTH K BEPXHEMY BXOJly BEPXHETO JIOTHUECKOro demMeHTa """ Kaxk 101 CXeMBl.

6. HroroBas cxema perucrpa, TOTOBas K NPOBEICHHIO MPOBEPKH pPAOOTHI BBITIISIUT
CJIeTYIONTUM 00pa3oM:

10 10
] n £

wl By [ B

IMopsiiok npoBeeHHsT HCCJIEAOBAHNS PAdOTHI PErHCTPA MAPAJLIEILHOT0 3aHEeCEHUsI

[Ipu ucxomanoM nojoxxkernnu Kiaroda K (BepxHee MOJIOKEHNE) WHIUKAIMS TTOIKII0YAeTCS K
MPSIMBIM BBIXOJIaM PETUCTpa.

[TonoxxeHne HWXHUX TepekaoyaTene 1,2,3 ompenenser KoJ, MOJaBaeMblii Ha BXOJT
perucrpa.

Brxurouenue 1 u 3 Beikmrouatenel (HakaTue kiaBwil 1 M 3) COOTBETCTBYET 3aHOCUMOMY
koxy 101.

B pe3ynbrare 3aroparorcs COOTBETCTBYIOUINE CBETOMHANKATOPHI.
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[Ipu usmeHnennu nonoxeHus nepexiarovarens K Ha nHaAUKaTopax 0ToOpaXkaeTcss MHBEPCHBIN
KOZ.
CocTaBUTh BPEMEHHYIO UarpaMMy padOThl pErucTpa NapajliebHOTO 3aHECEHNUSI.

2. CocTaBUTH CXeMY C/IBUTAIOLIET0 PerucTpa

B ocnoBe cxeMbl CABUTArOUICTO PETHUCTPA UCIIOJB3YCTCA Ta KE JICMCHTHAA Oaza.

1D 1D 1D 1D (f

0 p RO P 0 p =01 p

(Do

1

N3MeHsia yacToTy reHepaTopa CHHXpoMMIyJibcoB B nipeaenax 0.1 qo 1 ', ¢ momonisro
nepexiouaTens S (KJIaBuina S) MOKHO 3aHOCUTD MTOCIIEA0BATEIbHBINA KOJI.

MoaenupoBanue padoThl cueTYnkKa J[>KOHCOHA
Jlis monmyueHusi cxembl cueTdynka J[»KOHCOHa HEOOXOAMMO COEAMHUTHh WHBEPCHBIN BBIXOJ

CTapmero paspsala perucrpa ¢ BXOJAO0OM MJIAAUICTO. N3menss JaCTOTY CUHXPOUMITYJIBCOB, MOKHO
,[[O6I/ITC$I pa3H0171 CKOPOCTH U3MCHCHUA COCTOSIHUH.
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CobOparb cxemMy pPEBEPCHBHOIO CIBHUTAIOIIETO PErucTpa.

3agaHue 1J151 CaMOCTOSITeJIbHOW PadoThI

OpranuzoBaTh yIpaBiCHHUE

HaIpaBJICHUEM CJBUI'a C IIOMOIIBIO MEPCKIIOYATCIIA U 0o0eCIIeunTh WHIUKAIIUIO BBIITOJTHCHUA

omnepauuii ciBura.

KoHTpoJibHbIE BONIPOCHI

1. HazHaueHue pa3nuyHbIX TUIIOB PETMCTPOB B BBIYMCIUTEIBHBIX YCTPOUCTBAX.
2. Kakue TUMbI TpUITEPOB MOTYT OBITh UCIIOJIB30BAHBI JUIsl IOCTPOEHUS PErHCTPOB?

3. Haznauenue cuHxpocurHaia B paboTe perucTpos.

4. Kakuie TONOJIHUTENIbHBIE YCTPONCTBA HEOOXOAMMBI JIsl TOCTPOCHUST YHUBEPCATIBHOTO

peructpa.

5. [locnenoBaTenbHOCTH ACHCTBUM, BBITIOJHIEMBIX Ha PETHCTPAX C IEIbI0 TPeoOpa3oBaHUs

MapajuieIbHOTO KOJIa B TTOCJIEIOBATEIBHBIN KO U 00paTHO.

@dopma npeacTaBieHus pe3yabTara:

1. CxeMbl, MOETUpYIOLINE pabOTy PETUCTPOB MO BCEM ITyHKTaM 3aJJaHMUSL.

2. BpeMeHHbIEe [uarpamMmbl, HOSICHSIOIINE PAa0OTy PErUCTPOB.

Kpurepun oueHku:
OneHka «OTJIMYHOY» CTaBUTCS, €CIIH 33/1aHKE BBIMIOJTHEHO BEPHO.

OHGHKa «XOpoHIo» CTaBUTCA, €CJIIM X0/ BBIIIOJTHCHHS 3aaHNA BepHBIfI, HO ObLlIa J0IMylIcHa

OJHa UJIK OBC OH_II/I6KI/I, IMPUBCAIINUEC K HCIIPABUJIBHOMY PE3YJIbTATY.

OHGHKa «YOOBJIETBOPHUTECIBHO» CTABUTCA, €CJIIM IIPUBECACHO HCIIOJTHOC BEIIIOJTHCHUEC 3aJaHN.
OHeHKa «HCYOOBJICTBOPUTCIIBHO» CTABUTCH, CCJIN 3aJaHNEC HE BBIIIOJIHCHO.
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Tema 2.1 Jlornyeckue ocHOBbI IBM, 3/1eMeHTBI H Y3JIbI

JlabopaTtopHoe 3ausitue Ne 4
MonenupoBaHue pabOThl CYETUNKOB

Heab: O3HaKoMIIEHHE C BO3MOXHOCTAMHU MOJIETMPOBAHUS pPa0OThI CXEM CUETUHKOB.

Boinosinus padorty, Bl Oyaere:

ymemp:

- CTPOUTH CXEMBbI CUCTUHNKOB,

- UCIIOJIb30BaTh COBPEMEHHOE MPOrPAMMHOE 00ECTICUEHHE TIPH PEIICHUH MPOdHeCcCHOHATBHBIX
3azad.

MarepuajibHoe o0ecneyeHne:
MeToanueckue yKa3aHus ISl BEITIOJIHEHUS JIA0OPAaTOPHBIX PabOT, KOMITBIOTEP, MPOrPaMMHOE
obecnieuenue: Multisim Education.

3amanue:
CocTaBHUTh CX€MY aCHHXPOHHOTO CYMMUPYIOIIETO cuéTunKa Ha D-Tpurrepax.

Kpartkue TeopeTuyeckue cBeeHUs:
OcHOBHBIE MOHATUSA

CYé€TYHK - 3TO JEKTPOHHOE YCTPOMCTBO JUIA MOJICUYETa KOJMYSCTBA UMITYJIbCOB. [To Mepe
MOCTYIUICHUSI BXOJHBIX CHUTHAJIOB CYETYMK IIOCJIEIOBATEIbHO HU3MEHSET CBOU COCTOSIHUSA B
OIPENIENIEHHOM I JAHHOTO THUMA CYETUNKA MTOPSITIKE.

Uncno UCHONIB3YEeMBIX COCTOSHUM CUETYMKA HA3BIBAIOT Modylem nepecyéma WU
OCHOBaHUeM CUETA.

[lo Tumy BBINONHSAEMBIX OMNEpalui CUYETUYUKM MONPA3ACNAIOTCA Ha cyMmupyloujue,
gvluumarowue u pegepcusHoie.

Cuérunku, ans pabOThl KOTOPBIX JOCTATOYHO OJHOIO CUETHOTO CHUTHAlla, HAa3bIBAIOT
acunxpouuvimu cyéTunkamMu. CU€TUMKHU, KOTOpbIE Ui MEPEKIIOYCHUs] B CIEAYIOIIee COCTOSIHHE
UCIOJIB3YIOT TMOMHMO CYETHOrO curHana ¢&mé U CUTHAll CHHXPOHHU3ALMM, HAa3bIBAIOTCS
CUHXPOHHbIMU CYETUNKAMH.

B GonpmmHCTBE cXeM CUETYMKOB IpeaycMaTpuBaeTcs o0Imasi muHa copoca (OOHYICHUS)
CUETUHKA.

B HekoTophIX cxemax CUETYMKOB MOXKET OBbITh MPEAyCMOTpPEHa BO3MOXKHOCTb 3arpy3Ku
3HauYeHUs Haydaja cuéTa, OTIIMYHOIO OT HYJIEBOTO.

B ocHoBe cxeMm CYETYMKOB B OOJBIIMHCTBE CIy4aeB HAXOJSIT MPUMEHEHHE CUYCTHbBIC
TPUTTEPHI.

HCHOJII)SyEMbIe 3JIEMEHTHBI IIPOrpaMMbl

T

oY
I

1) Voltage Source. C omoIipt0 3TOro HCTOYHUKA Ha BXOJI
TPUTTEPOB U JIOTUYECKUX IEMEHTOB MOJIAETCsI IOTHYecKasi €IMHUIIA.
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2) Ilepexmouarens (Basic->Switch). TlepeximtoucHre NPOU3BOAMTCSA HAKATHEM Ha KIIABHIIY,
YKa3aHHYO B CKOOKAx Hajl 3THM 3JIEMEHTOM.

o
)

1 %

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

— &l

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

1D
-0 B

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

6) Ceerounmukatop (Indicators->red Prob). I[Ipu momade Ha 3TOT 3J€MEHT JOTMYCCKON €IUHUIIBI
CBETOIMO]I 3arOPAETCs KPACHBIM I[BETOM.

+

il

7) Hcrounuk  mpsMmoyroasHbeIXx — curHanmoB  (Sources->Clock).  Bemmommsier  GyHKIHIO
CHHXPOHHM3ATOpa, KOTOPBIH OOecrevYrnBaeT OJHOBPEMEHHOCTh II0JIAYM CUTHAJOB Ha BXObBI
TPHUTTEPOB.

LIATL
b= o]

8) YumBepcanbubiii J-K Tpurrep.

AlALA
bz ¥ e

9) YuusepcanbHblil J-K Tpurrep ¢ ycTaHOBOUHBIMH BXO/IaMHU.

BL0:OPY

=~ o1 —

10) CemucermMeHTHbIN IU(POBOI HHAUKATOP.
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Ilopsinok BbINOTHEHUsI pA0OTHI:
CocTaBUTh CXE€My aCHHXPOHHOI'O CyMMMpYIOIIETO cuéTunKa Ha D-Tpurrepax.

I 9

D —— Lo K D D

—= 1 ? t=[1 t= 1

f3

[19THBONBTOBBIN UCTOYHUK HANPSKEHUS MOACOEAMHSIETCS Yepe3 nepekiodarens K Bxoay D1
TpUITEpa MJIAALIETO (JIEBOT0) pa3psiaa CUeTUHKA.

JInst HaCcTpOWMKHM yIpaBICHHUEM TMEPEKIIIoYaTess HEOoOXOAUMO Ha3HAYWTh KIIABHINY JTSI
MNEPCKIOYCHUA JAaHHOT'O MECPEKITIOYATEIA. 21.]'[5[ OTOT'0 HYXHO HBOI}'IHBIM IICTYKOM MBIIIH KIMKHYTH
Ha U300pakeHUH MepeKItouaTes U MeHio HacTpoiiku B popme KEY ykazate 3Ty kiaBumny.

WHBepcHBIN BBIXOJ TPUITEpa NOAKIIOUUTh K D-BXoy Tpurrepa, 4ro0bl o0ecrieduts padoTy B
CUETHOM pexume. Takoe CoOeIMHEHNE ITPOBECTH HA BCEX TPUITEPaX BCEX pa3psloB.

K mpsiMbIM BBIXO/1aM pa3ps0B MOAKIIOYUTE CEMUCEIMEHTHBIN MHIUKATOP ¢ ACHIM(PATOPOM.

HToropas cxema cueTuynKa MOXKET ObITh TAKOM:

KoHTpoJibHbIE BOPOCHI

1. Ha3nauenue cu€TYMKOB B BHIYMCIUTENBHBIX YCTPOUCTBAX.

2. IlpusHaku knaccupuKanuy CYETINKOB.

3. Koaddunuent nepecuéra cuérynxa.

4. Yem ompenenseTcs MakKCUMallbHas 4aCTOTa MOCTYTICHUSI BXOJHBIX CUTHAIOB HA CUETYHK?

®opma npeacTaBieHUs pe3yabTara:
1. CxeMmbl, Mozienupytolye padoTy CYETUMKOB MO BCEM ITyHKTaM 3a/laHHs.
2. BpemenHbIe quarpaMmbl, MOSCHSIOMUE pabOTy CUETUMKOB.
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Kpurtepuu oueHku:

OneHka «OTJIIMYHO» CTaBUTCS, €CIM 33/1aHNE BBIIIOJIHEHO BEPHO.

OneHka «XopoIll0» CTaBUTCS, €CJIU XOJ BHIIIOJIHEHUS 3ajaHHsI BEPHBIM, HO OblIa AOITyIIEHa
OJTHA WJIM JIBE OMIMOKM, MPUBEIINE K HETIPABUIILHOMY pE3yJIbTaTy.

OneHka «yZ0BJIETBOPUTEIBHOY» CTABUTCS, €CJIU IPUBEICHO HETIOIHOE BBIIOJIHEHNUE 3aJaHUsl.

OneHka «HeyA0BIETBOPUTENBHO» CTABUTCS, €CIIN 33JJaHUE HE BBIIIOJIHEHO.
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Tema 2.4 TexH0J10ruH NOBBIIECHUS MPOU3BOAUTEJIBHOCTH IIPOLECCOPOB

JlaGopaTopHoe 3ansiTne Ne 5
Cucrembl koMaH npoieccopa. Mojens yueoHoit DBM.

Lessn: 3HAKOMCTBO ¢ MHTEpdericom Moaenn DBM, MeTogamu BBOJIAa U OTJIAAKH MTPOTPAMMBI,
JEUCTBUSMHU OCHOBHBIX KJIACCOB KOMaHJI M CIIOCOOOB aJipecaliiy.

Boinosinus padorty, Bol Oyaere:

ymemp:

- BBIIIOJIHATh KOMAaH/Ibl B MAIIIMHHBIX KOJAX,

- paboTaTh B KOMaHJIE;

- UCTI0JIb30BaTh COBPEMEHHOE MPOrPaMMHOE 00ECTICUeHHE MPU PEIICHUH TPO(EeCCHOHATBHBIX
3a/1a4.

MarepuajibHoe o0ecnieyeHue:

Meroanueckue yKa3aHus Uil BEITIOJIHEHUS JIA0OPAaTOPHBIX PabOT, KOMITBIOTEP, MPOrPaMMHOE
obecnieuenue: Multisim Education.

Kpartkue Teoperudeckue cBeleHUs:
BBenenue
Jlst BITTOTTHEHUS JTa0OpaTOPHBIX PabOT OyAeT HCIoNb30BaHA MporpammHas mojaens DBM,
KoTopasi Owbuia paspaborana JXmakwaeiM A.Il. DTa Momenp MO3BOJSIET peaqn30BaTh JOCTYI K
pa3u4HbIM 351eMeHTam JOBM.

L
o Lleeria paemielx
T H‘ a i I [ ] [ 4y A Ak
Apouscoo R 5 i T3 S y oy
By p RER =
AY
: Acc : POH Kaw- KoHTponnep Owcnneit Bnok
I g [0:9] namaTk KNEBMATYPbI TaAMepoB
| i
| DR o3y
— RAR [0:999]
) A A A
IRA RE‘ KoHTponnep
NpPepLIBaHUA
INT j MAR
~4 {E 3
<f:’ (tina aopeca
.,

Puc.1 O6mas ctpykrypa yue6Hoit DBM.

Mozens DBM Bkirouaer mporieccop, onepatuBHyto namate (O3Y) u cBepxonepaTHUBHYIO
namsTh (peructpsl obuiero HazHadeHus (POH) m ksm-namsTh), yCTpOHCTBO BBOAA U YCTPOHCTBO
BbIBOJIa. [Iporieccop B cBOIO o4epesib COCTOUT U3 YCTpoiicTBa yrpasieHus (YY), apupmMeTnyeckoro
ycrpoiictBa (AY) u cucremubix peructpoB (CR, PC, SP u np.). CrpykrypHas cxema OBM
[I0OKa3aHa Ha pUCyHKe 1.

38

*



B sueiikax O3V xpansatcs komanasl U ganHsle. EmMxocts O3V cocrasiser 1000 stueek. Ilo
curHainy Wr BBIIIOJIHSAETCS 3allUCh COAEpKUMOro perucrpa aaHHbix (MDR) B sueliky mamstu c
aapecoM, yka3zaHHbIM B peructpe aapeca (MAR). Ilo curnamy Rd mpoucxoaut cuuThiBaHUE -
COJIEPKUMOE SIUEHKU MTaMATH C aJipecoM, cogepxainmces B MAR, nepenaercst 8 MDR.

CBepxomepaTuBHasi NaMsiITh C HPSAMOM ajpecanueil COACPKUT AECATh PErHCcTPOB OOIIEro
HazHauenuss RO-R9. Jloctym x HuM ocymectBisercs (aHamoruyHo noctyny k O3Y) uepes
peructpsl RAR u RDR.

AY ocyniecTBISeT BBINIOJHEHHWE OJHOM W3 apu(METHUYECKHX OIepanuid, OIpenessseMon
kogoM onepanuu (COP), Han comepxumbiM akkymyisaropa (Acc) u peructpa omnepanaa (DR).
PesynbTar onepauuu Bcerna nomemaercs B Acc. Ilpu 3aBepiieHun BbIIOSHEHHs onepauuu AY
BBIpa0aThIBaCT CUTHAIBI MPU3HAKOB pe3yibTaTa: Z (paBeH 1, eciaw pe3ysbTaT paBeH HYII0); S
(paBen 1, ecnm pesynbrar orpunartesneH); OV (paBeH 1, ecnu Npu BBITIOJTHEHUH OMEPALMU
MIPOM30LUIO0 NEPENIOIIHEHNE Pa3psAHON CeTKH). B cimydasix, Korja 3Tu ycClIOBUSI HE BBIIOJHSIOTCS,
COOTBETCTBYIOIIINE CUTHAJIBI UMEIOT HYJIEBOE 3HAUCHHE.

B mopenu DBM npenycMOTpeHbl BHENIHHE YCTPONCTBA ABYX THUIOB. Bo-mepBbIX, 3TO
peructpsl IR u OR, KOoTOpbIE MOIyT OOMEHHBATHCS C AKKyMYJSTOPOM C MOMOIIBIO 0€3apeCHBIX
komans in (Acc := IR) u out (OR := Acc). Bo-BTopbIX, 3T0 Ha0Op MOJejell BHEIIHUX YCTPOUCTB,
KOTOpBIE€ MOTYT TMOJAKJIIOUAThCS K CHCTEME M B3aUMOJICHCTBOBaTb C HEM B COOTBETCTBUU C
3aJI0’)KEHHBIMHM B MOJENSIX anroputMaMu. Kaxknoe BHelIHee yCTpOWCTBO UMEET psJl MPOrpaMMHO-
JOCTYTHBIX PETHCTPOB, MOJKET UMETh COOCTBEHHBII 0003peBaTesb (OKHO BUINMBIX SJIEMEHTOB).

VYV ocymectBiser BboIOOpKy kKomana u3 O3Y B mociaeaoBaTelbHOCTH, OMPEISISIEMOM
€CTECTBEHHBIM IMOPSAIKOM BBIMIOJHEHUS KOMaH/ (T. €. B MOPSIIKE BO3pACTaHUS aJpecoB KOMaH[ B
O3Y) unm KomaHAaMH Tepenavyd ymnpasiaeHus; BeIOOpKy n3 O3Y  omepaHaoB, 3agaBaeMBbIX
aJgpecaMl KOMaH[bl; HHULMUPOBAHWE BBIMOJHEHUS OMNEpallly, MNPEANHCAHHON KOMaHJOiM;
OCTaHOB WJIM MEPEX0/1 K BBIMOJHEHHIO CIIEAYIONIEeH KOMaH/IbI.

B kauectBe cBepxonepaTuBHON MaMsTH B MOJEINb BKIIOYEHBI PErUCTPhl OOIIETr0 Ha3HAYEHUS
(POH), 1 MmoxeT moAKII0YaThCS MOECIb KI-aMsaTH. B coctaB YY 3BM BxomsT:

1. PC-cuetumnk azmpeca KOMaH/bI, COACPIKAITUN aApec TeKyIeld KOMaH/IbI;

2. CR-peructp KOMaHibl, COJEPKAIINUNA KOJT KOMaH/IbI;

3. RB-peructp 6a3zoBoro aapeca, coaeprxaniuii 6a3oBbIil ajipec;

4. SP-ykazarenb cTeka, COJEpKaIIUi aapec BEPXYIIKH CTEKa;

5. RA-peructp aapeca, coepKaliuii HCIIOJIHUTENBHBIN apec Mpu KOCBEHHOM aJipecaluu.

Peructpsr Acc, DR, IR, OR, CR u Bce saueiiku O3Y u POH umerorT mmHy 6 IeCATUYHBIX
paszpsnos, peructpsl PC, SP, RA u RB - 3 pa3zpsna.,

Hanueie B OBM mnpencraBisitoress B (opmaTe, MOKa3aHHOM Ha pPUCYHKE 2. DTO IeJbie
JECATUYHBIC YHMCIIa, U3MEHsIomuUecs B auanasone "-99 999...+99 999" conmeprkamue 3HaK U S
JEeCSITUYHBIX UGD.

o 1 2 3 4 5

k_v_.ﬂ. 3P )
3Hak  [JecATwnyHble Ungpbl

Puc. 2

Crapummii pa3psii clloBa JaHHBIX HCHOJNb3yeTcs /s KOAMPOBAaHUS 3HaKa: IuioC (1)
n3zobpaxaercsa kak 0, munyc (-) kak 1. Ecnu pe3ynbraT apudmeTndeckoil onepanuy BHIXOAUT 3a
Ipesenbl YKa3aHHOTO AMAaNa3oHa, TO FOBOPSAT, YTO MPOM3OLLIO MEPENOJHEHUE Pa3psaHON CETKH.
AJIY B 3TOM cnyyae BbIpabaTbiBaeT curhan nepernoiHenuss OV = 1. PesynbraToM omnepauuu
JIeTIEHUs SBIIAETCS 1ieJ1asl 4acTh YacTHOTO. J{eneHne Ha HOJIb BBI3BIBAET IIEPEIIOJIHEHUE.
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CucreMa KOMaHJ

— COBOKYNHOCTb BCEX KOMaHJ, KOTOpble CHOCOOHA BBINOJHUTH JaHHas OBM. Cucrema
KOMaHJI XapaKTepU3yeTcsi TpeMms acmekramu: (opmatamu, crmocobamMu aapecarmuy M CHCTEMOM
onepauuu.

Tabmuna 1. Cucrema KoMaHI.

Neri/n [ Muemoxkon (Hassanue

NOP [lycras onepauus

IN Bson

ouT BriBox

RET Bo3sspat u3 noanporpaMmsl
HLT Cron

JMP be3ycioBHBIN ITepexo.

JZ [Tepexon, ecnu 0.

JNZ ITepexon, ecnu He 0

JS [Tepexon, eciii OTPUTIATEIIEHO
JNS [Tepexon, ecnu MOTOKUTETHHO
JO [Tepexo, eciv epernoTHCHHE
JNO [Tepexo, ecii HET NIEPEITOTHEHUS
CALL Bri3oB n/m

RD Utenue (B akKyMyJIsITOp)

WR 3anuce (U3 aKKyMyJIaTopa)
ADD CnoxxeHue

SUB Brruutanue

MUL YMHOXeHNE

DIV Henenue

ADI Cil0’)keHue ¢ JaHHBIMA

SBI Breruuranue ¢ gaHHBIMUA

MULI VYMHOKEHUE ¢ JaHHBIMU

DIVI JleneHnue ¢ maHHBIMU

MOV ITepecwuika R1+— R2

1. ®opmamut komano.

Komanna ompenenser onepanuio, KoTtopyio BbimonHser OBM nHan aanneiMu. Komanpaa
COJICP’)KUT B SIBHOWM WJIM HEABHOM (opme MH(pOpMAlMIO O TOM, I7ie OyJeT MOMELIEH pe3yibTaT
onepaluu, a Takke o0 aapece cieayromeid kKomaHibl. KoJa KOMaHABI COCTOMT M3 HECKOJIBKHUX
qJacTel, KOTOPbIE Ha3bIBAIOTCS MOJISIMU.

JlnuHa KOMaHbl, KOJUYECTBO, pa3Mep, MOJI0KEHUE, Ha3HaYeHHE U CHoco0 KOAMPOBKH ee
noJieil Ha3pIBaeTcs: (hopMaToOM KOMaH/IbI.

B of6mem ciydae ¢opMar KOMaHIbl COACPKUT OMNEPAlMOHHYIO M aJpecHYI0 YacTH.
OmnepanoHHast 4acTh COJEPKUT KOJI ONEpanuu (Hampumep, CIOKEHHEe, YMHOXEHHE, Ieperada
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JAHHBIX). AJpecHas 9acTh COCTOUT W3 HECKOJIBKUX TMOJIEH M COACPKHUT MH(popManuio 00 aapecax
OIIEpaH/IOB, pE3yJbTaTe OIlEpalMd M aJpece cleaylolled KoMmaHibl. AJIpecHas 4acTb, B CBOIO
ouepelb, MOKET COCTOATh M3 ABYX IOJIeH (TUMa aJpecaluu W ajapeca onepanna). Takoi (opmar
KOMaH/bl IPEJICTaBJIEH Ha pHUc. 3.

Kogl ofleps i TYn 3ApeCatiMp Anpecag onepangon
(I paspasor) | ik paspapos) it paspsinog)
L ¥ gL - A
OneaduoHHa s ASpecHas YacTs
RO R

Puc. 3. ®opmat komaHIbI.

[lone «Tunm azpecanuu» ompeAenseT CHocod ajapecalluyd omnepaHjga. buTel mojed «Tun
aZpecallin» M «ajapeca OINEpaHIOB» B COBOKYIHOCTH OINPEACIAIOT SYEHKH IMaMsITH, B KOTOPBIX
XPAHSTCS ONEPAH]IbI.

B coBpemennbix OBM Bbpensior crnenyomue ¢GopMaThl KOMaHA: TPEeXaApecHBIH,
NBYXaJpECHBIH, OJHOAJIPECHbIN U Oe3aapecHbId. OTH (popmarthbl Moka3aHbl Ha puc. 4, B KOTOPOM
MIPUHATHI ClIeayone 0003HAYECHUS:

KOII — xonx onepamuu, Ai— agpec onepanaa/pe3yibrara.

KOl Al Az Az 5
KOl Ad Az 6

KON Ad 5

KOM |

Puc. 4. ®opmarsl komang OBM:
a — TpexaJpecHbIii; 0 — IBYXaJApPECHBIN; B — OJJHOATPECHBII; I — O€3apecHBIi

Jis peanuzanuu OfHOAJpPecHbIX ¢GopmaroB (puc. 4, B) B IPOLECCOpPE MNPELyCMOTPEH
CIELIMAJIBHBIM PErucTp — akkyMmyJssatop. llepBblil omepana v pe3yibTaT BCErJa pasMEILAOTCs B
aKKyMyJIATOpPE, a BTOPOU ONepaH] afpecyeTcs noiaem A.

B sMmynsaTope OOJIBIIMHCTBO KOMaHJ — OJHOAApecHble M Oe3aJpecHble, JUIMHOM B OJHO
MallMHHOE cJoBO (6 pa3psanoB). VckiaroueHHeM SBISIOTCS  JIBYXCJIOBHBIE KOMaHIBI €
HENOCPEACTBEHHON ajpecanued 1 komanaa MOV, sBisromasics 1ByxaapecHoi. @opmaTsl KOMaH]
yuebHoit DBM nokaszansl Ha puc. 5.

B ¢opmaTax koMaH BbIAEICHBI TPU MOJIS:

1) paspsazas! [0:1] onpenenstot ko oneparuu COP u sBistoTCs CTapIInMuy;

2) pa3psn 2 MOXKET ONpeNeNnaTh TUI ajipecaliuu (B ciyyae ¢popmara 5a OH OIpeaenseT HoMep
peructpa);
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3) pa3psiabl [3:5] MOryT onpenensiTh NPSIMON UM KOCBEHHBIN aJipec MaMsaTH, HOMEp perucrpa
(B xomange MOV Homepa IByX perucTpoB), aapec mepexoja WIM KOPOTKUH HENoCpPEACTBEHHbIN
OIIEpaH.

B 1ByXcOBHBIX KOMaHJaX HEMIOCPEACTBEHHBIN onepan 3aHUMAaeT pa3pssl [6:11]

Momep Prisfas
EOpMETA b 1 2 % 4 '
]
1 COP | X | X | X | X
|
[ | |
2 COP |TA ADR
| | l
3 coP | TA X
1
|
3a C{J}F' TA R
G 1+ 2 3 4 §5 a4 ¥ & 9 1 11
| I | I |
& COP LA O I A ]
| l ] ] ] |
5 | |
COP | X ADC
] | |
5a coP | R ADC
]

Puc. 5. ®opmater komana yueobnoit 9BM. COP — kon onepannn; ADR — agpec onepanaa B
MTaMSITH,

ADC — anpec nepexona; I — nenocpencrsennsiii onepan; R, R1, R2 — Homep peructpa;
TA — tun anpecanuu; X — pa3psij He UCIIOIb3YETCS.

Cnocoowvl adpecayuu

Croco6 anpecanuu omnpezaenser, KakuM o0pa3oM CieayeT HCIONIb30BaTh HH(GOpPMAIIHIO,
pa3MelIeHHYIO B MOJIE aJpeca KOMaHIbI.

B DOBM pasnuyaioT M8Th OCHOBHBIX CIIOCOOOB  ajapecanuu: mpsMas, KOCBEHHas,
HETIOCPEICTBCHHAs, OTHOCUTEIbHAS U Oe3aapecHas. Kaxaplii U3 MepevyrcIICHHBIX CIIOCOOOB UMEET
CBOM pazHOBUIHOCTU. B Monenu yueOHoit DBM peann3oBaHbl ceMb CIIOCOOOB apecaluu, KOTOpbie
MPUBEJICHBI B TA0JI. 2.
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= -

Koa TA THn agpecaiuu HcrionHUTeNbHBIH ajipec
0 [Ipsimast (perucTpoBasi) ADR (R)

1 HermnocpeacTBeHHas -

2 KocBeHHas O3V(ADR)[3:5]

3 OTHOCHTEIbHAA ADR +RB

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

5 HunekcHas ¢ noctuHkpeMeHToM|POH(R)[3:5], R:=R + 1
6 NunexcHad ¢ npepackpemenToM |R:=R-1, POH(R)[3:5]

IIpsimas aapecanmsi — UCIIOJIHUTENBHBIN aJjpec pa3MeniaeTcs B aJpeCHOM I10JIe KOMaH Ibl. B
3TOM croco0e HEMOCPEACTBEHHO MCIONb3YeTCs CUETYUMK KOMaHJ U akkymyistop. [Ipu mpsmoit
ajZipecaliiy COoAEepP)KMMOE CueTYHKa KOMaH/[ IepeaeTcsl Ha IUHY aJpeca U U3 aJpecyeMoil sueiku
BBIOMpaETCs ouepeHasi KOMaH 1a, OCTYTAoIas B yCTPOUCTBO YIIPaBICHHUS.

Henocpencreennas aapecanusi- JaHHbIE BKJIIOUEHBI B KOMAaHy U COOCTBEHHO OOpaleHus K
MaMsTH NPU ITOM crocole 3arpy3ku peructpoB He TpeOyercs. Komanna BMecTo yka3aHus ajpeca
olepaH/aa COJEPXKUT OSTOT ONEepaH] HemocpeAcTBeHHO. HemocpencrBeHHass — aapecariust
HCIIOJIB3YETCA IpH oOmnepanudax ¢ KOHCTaHTaMM, HCIIOJJHCHUEC KOMaHA C HeHOCpe}ICTBeHHOfI
aZpecanuei OTIM4aeTcst ObICTPOTOM.

KocBennas agpecanusi— agpecHoe mojie KOMaHbl YKa3bIBaeT HE aJpec ONepaHja, a JHIIb
aZpec TYEHKH, B KOTOPOH XPAaHUTCA KOCBEHHBIN aJpec, 0 KOTOPOMY MOKHO HOJIYYUTh OIEpaH/.

KOCBCHHO-peFI/ICTPOBaH- B OTOM CJIyda€ KOMaHJa HNPCANMUCBIBACT BBINMOJHUTL OIICpALIO
HaJl ONEPaHIOM, aJJpec KOTOPOTO COJIEPKUTCS B PETUCTpax OOIIero Ha3HAUEHUSI.

Tabmuma 3. Tunsl agpecanun

O6o3nauenne Kon Tum appecaruun [Tpumep
[Mpsimas (peructpoBast) |ADD 23 (ADD R3)
# HemnocpencrBennas ADD #33
@ KocBenHas ADD @33
@R Kocsenno - perucrpoBas ADD @R3

Cucmema onepavyuii

Cucremoii ormepanuii Ha3bIBA€TCA CIHMCOK ONEpallMid, HEMOCPEJACTBEHHO BBITTOIHICMBIN
TexHuyeckuMu cpenactBamu OBM. Cucrema onepanuit OBM  omnpenensiercs o0iacTeio  ee
MIPUMEHEHHUSI, TPEOOBAHUAMHU K CTOMMOCTH, NMPOU3BOJUTEIHPHOCTH U TOYHOCTH BBIYMCICHUN. Bce
OTICpallMM, BBIMIOJIHSAEMbIE B KoMaHaax OBM, mpuHATO AenuTh Ha NATh KiaccoB. OCHOBHBIC
oTiepaIy BceX IMSATH KIacCOB MPECTABICHHI B aMyJiaTope DBM.

Cucrema xomana yuebHort 9BM BrirodaeT KOMaH/Ibl CIEAYIOUINX KIIACCOB:

1. apuMeTHKO-TOTUYECKHE U CeIHANIbHBIC: CI0XKEHHUE, BHIYUTaHNE, YMHOKEHUE, JIEJICHHE;

2. IEPEeChUIKH M 3arpy3KH: YTeHHUE, 3alHCh, TIepechuIKa (M3 PErucTpa B PETUCTp), MOMEIIECHUE
B CTEK, U3BIIEYCHHE U3 CTEKA, 3arpy3Ka yKazaTess cTeKa, 3arpy3ka 6a30BOro perucrpa;

3. BBOJA/BBIBOJIA: BBOJ, BHIBOI;

4. mepenaud ympaBlieHUs: O€3yCIOBHBI M IIECTh YCIOBHBIX TMEPEXOJIOB, BBHI3OB
MOANPOrpaMMbl, BO3BpaT U3 MOANPOTrpaMMBbI, LHUKI, HPOrpaMMHOE MpEpbIBAHUE, BO3BpaT U3
MIpephIBAHUS;

5. cucTeMHbIE: IyCcTasi ONepalusl, pa3pelInTh IpepbIiBaHUE, 3aAPETUTH IPEPHIBAHUE, CTOII.
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Cocrosinus M pe;kuMbl padorhbl yueoHoii IBM

Anpom ycrpoiictBa ynpasieHuss OBM sBusercs ynpasistomuii aBromar (YA). Oto
YCTPOWCTBO MpeaHa3HAuYCHO JJIs BhIpaOaThIBAaHMs CUTHAIOB YIPABICHHS, KOTOPbIE MHUIHMHAPYIOT
paboty AJIY, POH, O3V u YBB, nepenauy nndopmanuu MexIy peructpamu ycrpoiicts OBM u
JIEMCTBUSA HaJ COJIEPKUMBIM PETUCTPOB YY.

VYuebnas OBM MoxeT HaxomuThes B ABYX coctostHusAx OcranoB m Pabora. B coctosiHue
Pabora monens mepexomaut mo aedctBuio komann Ilyek wmnm Iar. Komannma Ilyck 3amyckaer
nporpaMMmy Ha BbImosiHEHHE. IIporpamMma mpencTaBisieT co0oil MOCIeI0BaTEIbHOCTh KOMAHI,
3anucanHbix B O3Y. [IporpamMma BBINOSHSETCS B aBTOMAaTHYECKOM pexume 10 komanael HLT
(Crom) nnu Touku octanoBa. [Iporpamma BeINOJIHSIETCA 110 KOMaH1aM, HauuHas ¢ siueliku O3V, Ha
KOTOpYy1o ykasbiBaeT cueTuuk koManj (PC), mpuuem u3MeHEHHE COCTOSHUI OOBEKTOB MOJENU
0TOOpa)kaeTcs B OKHAX KOMIIOHEHTOB.

B cocrossHun OcranoB Mozens yueOHo DBM nepexoaut B pesyibTare ASHCTBUSI KOMaH/IbI
CTOII uny aBTOMAaTUYECKH B 3aBUCUMOCTH OT BBIOPAHHOTO peXuMa paboThlI.

Komanzga Ilar 3amyckaeT BBINOJHEHHWE OJJHOM KOMaHAbI JIMOO OJHON MHKPOKOMaHIbI (€ciau
ycTaHOBJIEH Pe:KMM MUKPOKOMAH/I) [TOCIIE YEro MOJIENb EPEXOUT B cocTossHUE OCTaHOB.

B cocrosHun OcTaHOB 10JIb30BATEIb MOXKET MPOCMOTPETh WM H3MEHUTh OCHOBHbBIE
koMmoHeHThl Mojenu: peructpsl LIIT u POH, sueiiku O3V, ycrpoiicTBa BBOa/BBIBOAA. B mporecce
m3menenus cogepxkumoro O3Y u POH M0xHO BBOJUTH JaHHBIC /IS IPOTpaMMBbl, B stueiikun O3Y —
IporpaMMmy B Kojax. B JaHHOM COCTOSIHMM IMOJI30BATENIO JOCTYIMHBI A U3MEHEHUS IapaMeTpbl
MOJIETM M PEXKHUMbI ee paboThl, BBOJA W/WIM pEeNaKTHPOBaHHME MPOrpaMMbl B MHEMOKOJAX,
acceMOIMpOBaHUE MHEMOKO/IOB, BBITIOJTHEHHE OCHOBHBIX Omepaluii ¢ gaitnamu.

HNuTepdeiic moab3oBare/isi 1 0OCHOBHbIE KOMIIOHEHTHI yueOHo# Moaenu JBM.

1. Oxno Mooenw yueonou IBM

= Moaens yye 6Hoi IBM

®ann Bua Brewnue ycTponctea Pabora O

000 =

Myck Cron War |~ MBY

Hayano pa6oru cucremul: 07/25/08 14:23:28
KOHCTpYHpYEM CHCTEMY...

lpoBEpKa OCHOBHLIX YCTPOHCTB.
Mpoueccop.
Kourpoanep O6mMeHa.

Kaw lNamMaTe BLIKAK YEHA.

Ccoinka Ha Koutponsnep [lpepuiBanHi nycra.
lMpoBepka BCNOMOraTeNbHLIX YCTPOHCTB H KAACCOB.
Murepnperarop.

Ta6auya BEKTOPOB NPEPLIBAHUA.

Puc. 6. OcHOBHOE OKHO AIMYJISATOpA.

B pabouee mosne okHa BBIBOAATCS COOOIICHHS 0 (YHKIIMOHUPOBAHUU CHCTEMBI B IIEIOM. JTH
coobmenust rpynnupytotcs B ¢aiin logfile.txt (mo ymonuanuio), aBTOMaTUYECKU COXPAHSIIOIIEMCS
Ha JIMCKE, U MOTYT OBITh MIPOAHATU3UPOBAHBI MTOCIIE 3aBEPIICHUS PAOOTHI C MOJIEIBIO.
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MeHto conepxut cneayomue myHkTol: @aiin, Bua, Buemnue ycrpoiicra, Pagora.

Ilynxkr MmeHo Bwuma cogepxut crnenyroomue komasiel: Iloka3ate Bce, CKpbITH Bce,
IIpouneccop, MuxkpoxoMaHaHblii ypoBeHb, Ilamsarb, Kim-mamsare, IIporpamma, Tekcr
NporpaMmbl. OTH KOMAaHJbl OTKPBIBAIOT OKHAa COOTBETCTBYIOIIMX KOMIIOHEHTOB, OIIMCAaHHBIX
nanee.

[Tyt menio @aiij comepkUT KOMaHIy BbIX0[A, MO3BOJSIONIYIO 3aKOHYHTH paboTy ¢
MOJEIIBIO.

[Iynkr menio Pabora conepxxut xomannael: Ilyck, Crom, Ilar, Pexkxmm Muxpoxomann,
Komi-namsars, Hacrpoiiku. Komanga Ilyck no3Bosiser 3amyCTUTh IPOrpaMMy B aBTOMaTHYECKOM
pexume, komanga Ilar 3amyckaer nmporpamMmmy B IIaroBoM pexume, a komanjaa Ctom mo3BoJsieT
OCTAHOBUTH BBIIIOJHEHHE NMPOrpaMMbl B MOJIENIH IIpoLeccopa. DTH KOMaH]bl MOT'YT BBIIIOJIHATHCS
IIyTEM HaXaTUs OJHOMMEHHBIX KJIABUII HA ITAHENIA YIIPABJICHUS.

Komanna PexuM MHUKPOKOMAHJ BKIIOYAET WM BBIKIIOYAET MUKPOKOMAHIHBIM PpPEXUM
paboTsl mporeccopa, a komanaa K3m-namMsiTe Mo3BoileT NOJIKIIOYUTh WIM OTKIIOYUTH MOJIENb
K3II-TIAMSATH.

Komanna Hactpoiiku oTkpbiBaeT nuanorosoe okHo IlapamMerpsl cuMcTeMbl, ITO3BOJISIOINE
YCTAaHOBUTH 3a/€PKKy pealnu3aluy KOMaHJHOrO IMKiIa (ecad KOMaHJAa BBIMOJHAETCS B
aBTOMAaTUYECKOM PEXHMME), a TAK)KE YCTAHOBUTH MapameTpsl Qaitna logfile.txt.

2. Komnonenm Ilpoyeccop.

Mpoyeccop @
darin Pabota

ZH R

ANY POH

03y
Acc 100012 RDR IUUOUOO MDR {241012 IR |000000 OR IDUUDUU

Fnaru
pR [000012 | | Ram [0 MAR [002 |[Enouv[ﬁsl7 o0

Peructper:
sp | 000 pC |003 - »|RO| 000000 RS 000000
RA @0 R1 000000 RE 000000
CR R2 000000 R7 000000
CUPW A [T ADR ’—0,2 RE ['_mo R3 000000 RS 000000

R4 000000 RS 000000

Puc. 7. Oxno xomnonenra Ilpoueccop
Oxno Ilpoueccop obecriednBaeT IOCTYI KO BCEM perucTpam u (puaram mpoieccopa.
[IporpaMMHO-IOCTYITHBIE PETUCTPHI U (IIary:

e AcCC — akKymynTOop;

e PC — cueruuk aapeca TeKyliel KOMaH/Ibl;

e SP — yka3arenb cTeka;

e RB — peructp 6a3oBoro azapeca, cogepxauiuii agpec 6a3bl P OTHOCUTEIBHOM ajjpecannu;
e RA —peructp aznpeca, coaepKaliuii HCTIOJIHUTENBHBIN a/ipec MPU KOCBEHHOM ajipecaliu;

e IR — BXoaHOI peructp;
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e OR — BBIXOAHOI1 peructp;
e | - ¢nar pazpemenns npepbIBaHUA.

CucTteMHbIe PEeTUCTPHI U (IIarH:

e DR —perucrp nannsix AJIY, cogepxalinii BTopoil onnepass;
e MDR — peructp nannsix O3VY;
e MAR — peructp agpeca O3Y;
e RDR — peructp nannsix 610xa POH;
e RAR —peructp aapeca 6moxka POH;
e CR — peructp xomMaH, COJCPIKAIIHIA TTOJIS:
o COP — kox oneparuu;
o TA - tun agpecauu
o ADR — aapec unu HEMOCPEICTBEHHBIN OTIEPaH]I.
e Z — (hnar HyneBoro 3HaueHHUs ACC;
e S — (nar orpunaTenbHOTO 3HaUYCHUS AcCC;
e OV — ¢nar nepernonHeHus

Peructper Acc, DR, CR, IR, OR u Bce sueiiku O3Y u POH umeror uymmHy mecTh ASCITHIHBIX
paspsnos, a mmuHA SP, PC, RA u RB 1pu necsatnunsix paspsga. Kommonent Ilpomeccop orpaxaer
Tekymue 3HaueHus peructpoB u ¢uraroB LII1. B cocrosanm OcTaHOB BCE PEeTUCTPHI, BKIIOYAs
peructpsl 6;1oka POH, u ¢uaru, kpome dara I, mocTymHbI U151 peJakKTUPOBAHUS.

Mento kommonenta Ilpoueccop conepxkut nmyHktsl @aiia u Padora. [lyakt mento daiia
cofepkuT koMmaHael CoxpaHuTh U 3arpy3urh, KOTOpbIE IO3BOJSIOT COXPAaHUTh TEKYIIHe
3HAYEHHMs PETUCTPOB U (IaroB mpoiieccopa B daiiie u BocctanoBUTH cocTtosiHue LT u3 daitna.

Komanna Reset, naxopasiasics B myHKTe MeHIO PaboTa mo3BOJIsIET yCTAaHOBUTH BCE PETUCTPHI
(B Tom uucne 6mok POH) B HyneBoe 3Hauenwue. [IlyHkT MeHI0 PaGoTa comepxut Takxke KOMaHIy
Reset RO — R9, ripu BBITIOJIHEHUH KOTOPOMH OYHIIIAIOTCS TOJIBKO peructphl O10ka POH.

3. Komnonenm Ilamamo

davin  Pabota

= = R

x | 000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 008 | 003 | &
»[000] 010000 220040 241012 130014 210040 241050 140028 210040 231003 220041
010 210041 250041 260040 100031 210040 241002 130028 210040 231017 220042
020 210040 450000 100001 231001 220043 210042 260043 100031 210050 430000
030 199339 (20000 0SC000 000GCO (000000 (000000 000000 000000 (000000 000000
040 00DDOO (000000 0OCOOO 00DGCO 000000 000000 000000 000000 (000000 000000
050 000000 000000 0OCOO0 00DGCO 000000 000000 000000 000000 (000000 000000
050 00DOOO 000000 OOCOO0 00DGCO 000000 000000 000000 000000 (000000 000000
070 00DOOO 000000 OOCOO0 00DGCO 000000 000000 000000 000000 (000000 000000
080 00DDOO 000000 0OCOOO 00DGCO 000000 000000 000000 000000 (000000 000000

030 000000 00CCODO O0COOD  00DQOO 000000 000000 00000C 000000  0OOOOC  DOOOOO
100 000000 O0OOOOD  OOCOOO  00DOCO  OOCOOD 000000 0O0000C 000000 000000 000000  »

Puc. 8. Oxno kommounenta IlamMaTe
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Oxno kommoHeHta Ilamare (puc. 8) oroOpaxkaer Tekymiee coctosiHue sueek O3Y. Dtor
KOMIIOHEHT JI0IIyCKaeT BO3MOXKHOCTh PEJIAKTUPOBAHUS COAEPKUMOIO SUEEK M BBIIIOJHEHUS IATU
koman: Coxpanutse, 3arpy3urs, Ilepeiitn k, BcraButs 1 Yopars.

4. Komnonenm Texcm npozpammuol

OxHo koMmIoHeHTa TekcT mporpammbl (pHC. 9) COOEPKUT I0JIE TEKCTOBOTO PENAKTOpPa, B
KOTOPOM MOXXHO PEJaKTHpPOBATh TEKCT, 3arpyaTh B HEro TEKCTOBbIEC (hailyIbl M COXPAHATH TEKCT B
Buje (paiiinos.

MeH10 JaHHOT'O OKHA COJIEP’KUT CTaHJAapTHbBIE JJIs1 BCEX KOMIIOHEHTOB MOJIENIN ITyHKThl DaiJ
u Pabora. B nynkre menio daiia pacnonoxensl cienymomue komanasi: Hosas, 3arpysurs,
Coxpanutb, Coxpanutrp kKak u BcraBurb. JlaHHbIE KOMaHIbl IO3BOJIIOT BBINOJHAThH
CHEeAYIOUIUE TEHCTBUA:

HoBasi — OTKpBITh HOBBIN CEAaHC PEIAKTUPOBAHMS;

3arpy3uTh — OTKpBITh TMAJIOIOBOE OKHO 3arpy3kH (aiiia B OKHO peJaKkTopa;

CoxpaHuTb — COXpaHUTD (DAl MOJ] TEKYLIUM UMEHEM;

CoxpaHHMTh KaK — OTKPBITh AUAJIOTOBOE OKHO COXpaHEeHHUs (aiina.

OTu KOMaH/Ibl 1yOIMpPOBaHbl KHOIIKAMM Ha NTAHEJIN YTIPaBJICHMUSL.

Komanna BeTaBuTh 1M03BOJII€T BCTABUTH BEIOPAHHBIN (haiiil B MO3UITUIO Kypcopa.

Ha manenu ynpaBiieHus npucyTcTByeT Takke kHolka KomnuimpoBaTth, KoTopas 3amyckaer
MPOLEYPY acceMOMUPOBAHUS TEKCTa B MOJIe pefakTopa. DTy ke KOMaHIy MOXKHO 3allyCTUTh B
MyHKTe MeHI0 PaGora, KOTOphI cofepk HUT Takke kKomaHay Aapec BcraBku. Komanga Anpec
BCTaBKH TO3BOJISET 33/1aTh ajapec sueriku O3Y, HaumHas ¢ KOTOpOM KoMaHaa OyAeT 3amucaHa B
namsaTh. [To ymoruanuto 3tot aapec paseH 0.

TeKCT NporpamMmbl
darin  Paborta

DezEE R

E:\Opranusauu !Komnnmposayb

cuctem\LAB2\LABZY 1. asm

IN A
WH 40

SUB #12

JS 014

RD 40

SUB #50

JNS 028

RD 40

ADD #3

WH 41

RD 41

MUL 41

DIV 40

JMP 031

RD 40

SUB #2

JS 028

RD 40 PO

AR M

Crp N5

Coobwenus:

!Komnunﬂuug...
{Dwmbok He oEHapYKEHHO.
Muwerca B namare 33 cnos HayuHaa ¢ agpeca 0
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Puc. 9. Komnonent TekcT nporpammsl

Hwmwxke oOmacTy penakTUpOBaHHsS HAXOIUTCS CTPOKA COCTOSIHHSA, B KOTOPYIO BBIBOJHMTCS
HOMEp CTPOKH, ONPEIEIAIOIUI MOJI0KEHHE Kypcopa.

Ecnu B mpomuecce KOMIWISLIIMK TPOTrpaMMbl OOHAPY>KUBAIOTCS CHHTAKCUYECKUE OUIMOKHU, TO
COO6HIGHI/I$I O HHUX BBIBOJATCA B OKHO COO6HI€HI/II71 M 3alMChb B MaMATb KOJa MNpOrpaMmbl HE
IIPOU3BOIAUTCH.

[locne wcmpaBieHUs] OMMOOK M IMOBTOPHOM KOMIWJIALIMM BBIJAETCS cooOmeHne o0
OTCYTCTBUH OHII/I6OK, PacCIioJIOKCHHUU IIPOIrpaMMbI B 007aCTH MaMSITH U KOJIMYECTBE CJIOB, 3aHATBIX
0J] aCCEMOIMPOBAHHYIO IIPOrPAMMYy.

HaGop Tekcra mporpaMMbl POU3BOIUTCS IO CTaHIAAPTHHIM IpaBHJIaM s3bIKa accembiepa. B
Ka)KZ[OI\/JI CTPOKE MOKCT COACPIKATHCA MCTKA, OAHA KOMaHIa U KOMMGHTapHﬁ. Mertka OTACIACTCA OT
KOMaHJbl ABOCTOYHUEM, CUMBOJIBI ITOCJIC 3HAKA «;» 10 KOHIA CTPOKHW UTHOPHUPYIOTCIA KOMIIMIIATOPOM
U paccMaTpUBAIOTCS Kak KOMMeHTapuu. CTpoka MOXET HauMHAThCAd C «;» U, CIEIO0BATEIbHO,
COJZIePKATh TOJIHKO KOMMEHTAPHHU.

Buumanue! OTkoMnmiIvpoBaHHas MporpaMMa pasmenaercs, HaunHas ¢ aapeca 000. [lanabie
Haao pacrojiaratb B IIaMsTHU TakK, 4TOOBI OHU HE IMEPECCKAIUCH C KOAOM ITPOrpaMMBEI.

5. Komnonenm Ilpozpamma

OxHOo kommoHeHTa IIporpamMma COCTOMT W3 TpeX COCTABIIIONINX: CTAaHAAPTHOTO IS
SMYJISITOpa MEHIO, MTAHEeJNN ynpaBiieHus u Tabmuipl, kotopas umeeT 300 ctpok u 4 ctonbua (puc.
1.10). Kaxxmast cTpoka COOTBETCTBYET AM3acceMOIMpPOBaHHON syeiike mamsaTH. Bropoil cronbern
comepxkut aapec sueiiku O3Y, Tpetmii — Au3acceMOIMPOBAHHBIM MHEMOKO]I, YE€TBEPTHIA —
MAaIMHHBIA KO KOMaHAbl. B mepBom cTonliie nmomemaercs ykazarellb «—» Ha TEKYLYI0 KOMaHIy
(Tekyllee 3HaU€HUE CYETYMKA KOMaH/1) U TOUKa OCTAHOBA — KpacHas 3alMBKa SYCHKH.

Mporpatida
®arn  Pabota
1= ARl
IP | Agpec|  KomaHaa Koa A
»[>] 000 N 010000
001 WR 040 220040
002  SUB #0112 241012
003 JS14 130014
004  RD 040 210040
005  SUB #050 241080
00E  JNS 28 140028
007  RD 040 210040
008 ADD #OO3 231003
003 wWR 041 220041

Puc. 10. Oxno IIporpamma

OxHo xomnoHeHTa IlporpamMma no3Bossier HaOMIOaTh MPOLECC MTPOXOXKICHUS TPOTrPAMMBI.
Conep’uMoe 3TOro OKHa HeJb3s1 PeAaKTHPOBATh.

Vcnonb3ys MyHKTHl MEHIO, MOYKHO COXPaHHUTh CO/IEP’KUMOE OKHA B BHJIE TEKCTOBOTO (aiina,
BbIOpaTh HavanbHBIN ajpec obnactu O3V, koTopas OyneT au3acceMOIupoBaThes (pazmep 06aacTu
noctostHHbIN — 300 s4yeek), a Takke YCTAHOBUTH WJIM CHSTh TOYKY OCTaHOBA. Y CTAaHOBUTH TOUKY
OCTaHOBa MOXKHO Tpemsi crmocobamu: koMaHaoil Touka ocraHoBa u3 nyHkTa MeH0 Padora,
OJTHOMMEHHON KHOIKOM Ha MaHeIH yNpaBJICHUS WIN JBOMHBIM IIETYKOM KHOIKU MBIIIU B MEPBOM
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sIYEUKE COOTBETCTBYIOLIEH CTpOKU. [Ipounrtars B okHe koMioHeHTa IIporpamMMa HUYEro HeNb3s.
CoxpaneHHBIH paHee (ailyl ¢ pacHIMpEeHHEM .asm MOXKHO 3arpy3uTh B OKHO KoMmrioHeHTa Teker
NPOrpamMMbl, acceMOJIMPOBAaTh €r0 U TOI/Aa JU3acceMOIMPOBAHHOE 3HAYECHHUE 3a/JlaHHOM 00iacTu
NaMsATH aBTOMATHUYECKH MOSBUTCS B OkHe KomroHeHTa IIporpamma. Takyio mponenypy ynoOHO
HCIIO0JIB30BaTh, €CIIA IPOrpaMMa U3HAYAIBHO MUIIETCS WU PEJAKTUPYETCS B IIaMSATH B MAILIUHHBIX
KOZax.

6. Komnonenm MuKpoKoMaHOHbLIL YPOBEHD

Kommnonent MukpokoMaHHbIH ypoBeHb (puc. 11) ucnonb3yercss TONBKO B pEXUME
MUKPOKOMAaHJI, KOTOPBI YyCTAaHABIMBACTCA KOMaHIOW PeXHM MHUKPOKOMaHII B IYHKTE MEHIO
PaboTa ocHoBHOTO OKkHa Mozenp yueObHoit DBM. B okHO MHUKpOKOMaHAHBIH YPOBEHb BBIBOAUTCS
MHEMOKO/I BBIOJIHAEMOW KOMAaHJIbI, CIIMCOK MHKPOKOMAaHJ, €€ peajn3yIoIuX W yKa3aTelb Ha
TEKYIIYIO BBHITIOTHIEMYIO KOMaH/Iy.

UroObl MPOCMOTPETh TPOIECC BBITOJHEHHS NPOTPAMMBI Ha YpPOBHE MHKPOKOMAH],
HeoOxouMo uToObl Mozienb OBM paborana 1160 B MIaroBoM pexkume, 00 B aBTOMaTHUECKOM
pEKUME C 3aJePKKON KOMAHTHOTO IIUKJIA.

MUKpPOKOMaHAHbIW ¥ pOBEHD

002 : SUB #012

MukpokomaHap!:
0 MAR :=PC
01 > MRd

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

07  END_COMMAND

Puc. 11. OxkHo MUKpOKOMaHIHbI YPOBEHb

Ecau oTkpbITh OKHO MHMKPOKOMAH/IHBII YPOBeHb, HE YCTAHOBHUB PEKUM MHKPOKOMAaH] B
MeHio PaGoTa, To mocse Havyasia BeITOTHEHUS TTporpammel B peskume Har (wium B aBToMaTHnyeckomM
peXHMeE) B CTPOKE COOOIIeHHH OKHa OyJeT BbLIAHO cooOlmeHHe «PekuM MHKPOKOMAaH/
HEaKTHBEH».

Ilopsinok BbINOJTHEHUS PA0OTHI:
3aganue 1. Beimonuute nporpammy u3 Ta6m.4

Tabnuua 4.

Anpec Komanna KomMmenTtapuit
rd 070  3arpy3ka B akKyMyJISITOp IIEPBOrO YHUCIIA.
wr R1  3amuce nepBoro uyncia B peructp R1

rd 071  3arpy3ka B aKKyMyJISATOp BTOPOTO YUCIa
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‘ ‘add rl ‘CHO)KGHI/IG YKCel, Pe3YJIbTAT B aKKYMYJIATOPE

‘ ‘Wr 072 ‘3an1/101> pesyabsTata B O3Y
‘ ‘hlt ‘CTOH

BeimonHenne mnporpamMmel ocymiecTBisiercss HaxarneM Ha kHonky Ilycek. Ha pumc. 12
MIPEJICTaBJICHbl PE3yJbTaThl BBIIOJHEHHUS] IPOrpaMMBbl CIOXEHHs 4uced S5 u 7, KOTOphIe
pacnonaratorcs B siuedikax namaru c¢ aapecamu 070 m 071. Pe3ynbpTaT BBINOJIHEHUS IPOrPaMMBbL,
yuciio 12 3anuceiBaercs B suenky OII ¢ agpecom 072.

/2 Moae nw yae Guok IBM

nOName, 35m ANy FOH 03y-
Aec [000012 RDR {000005 MOR (030000 1R 000000 OR [00000D
1d 070
wi R Prarsc
on or [000005 | | ReR [T maR [005
5dd 11 1o ovio sfo zfo
w072 - E JIHE
b Pervcrpec
SP |000 Pc|006 »[RO| 000000 RS 000000
Ra [000 A1 000005 RE: 000000
CR R2 000000 R7 000000
s 140 Im Im R3 CGO0O00 RS 000000
_ mp[— Ar A0 R8 R4 000000 RS 000000
Hamare 3]
®min  Pafiora
_?D"ﬂ 65 +3 of
CrpNi§
x| 000 | 001 | 02 | 003 004 005 | 006 007 | 008 | 003 A
Cootuierney 00 210070 370001 210077 30001 220072 09000 000000 000000 000OC0 000000
[ e— 010 000000 000000 000000 000000 000000 OCOOOD 000000 000000 00000 000000
Oupadior. e o6HIPEKEe0. 020 000000 00OCO0 OODOOC 000000  00000O OQOO00D Q0000 0O00GO 000000 000000

Miawsrcn s nansre 6 caos waweianc alegd | 039 0pooco 000000 000000 000000 000000 000000 000000 000000 000000 03000

gglg8ae
:
-
g
:
:
:
:
:
i
:

:
:
:
:
:
:
:
:
:
:

KonTposabHbIe BONPOChI

. VI3 Kak1X OCHOBHBIX 3JI€MEHTOB cOCTOUT DBM M Kakue U3 HUX NpeCTaBIEHbl B MOJIETN?
. Yro Takoe cucrema komang OBM?

. Kakue kmnaccbl KOMaH 1 IpeACTABIECHBI B MOAEIN?

. Kakue nelicTBHS BBINOTHSAIOT KOMaHAbl IEPEIAYN yIIPABICHUS?

. Kakue criocoOs1 agpecarinu ucnoiabp3oBanbl B Mojenu DBM? B ueM otnuyns Mexay HUMU?
. Kakue orpanndenust HaknaapIBalOTCS Ha CIOCO0 MPEICTABICHUS JaHHBIX B MOJETN?

. Kakue pexumbl paboThl MpeyCMOTPEHBI B MOZETH U B Ye€M OTIHYUS MEXKIAy HUMU?

. Kak 3anucats nporpaMmy B MalllMHHBIX KOAaX B MaMsATh Mogenu OBM?

. Kakue criocoOs1 agpecaiinu onepaHaoB IPUMEHSIOTCA B KoMaHaax OBM?

10. Kakue koMaHbI OTHOCSTCS K KJIACCy Mepeaayu yrpaBieHus?
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11. Kak npocMOTpeTh COAECPKUMOE PETUCTPOB MPOLECCOPA U U3MEHUTH COIEPKUMOE
HEKOTOPBIX PETUCTPOB?

12. Kak mpocMOTpeTb M, IpU HEOOXOAUMOCTH, OTPEAAKTUPOBATH COJCPKMMOE SUCHKU
namsatu? Kak 3amyCTUTh BBIIIOJIHEHHWE HPOrpaMMbl B PEXUME IPUOCTAHOBKH pPAOOTHI IOCIE
BBIIIOJIHEHUS KaX /1011 KOMaH 11?7

®opma npeacTaBieHus pe3yabTara:
OtyeT o npoaenaHHoi padore.

Kpurtepun oueHku:

OneHka «OTJIIMYHO» CTaBUTCS, €CIIH 33/1aHNE BBIIIOJIHEHO BEPHO.

OneHka «XopoIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHMsI BEPHBIM, HO ObliIa AOITyIIEeHa
0JIHA WJIM JIB€ OLIMOKH, MPUBEALLINE K HENPAaBUILHOMY PE3YJIbTaTy.

OreHKa «yJOBIETBOPUTENBHO)» CTABUTCS, €CIIM IPUBEICHO HEIIOJIHOE BBIITOJIHEHHE 3aJaHNUS.

O1eHKa «HEyA0BIETBOPUTEIILHO» CTABUTCS, €CJIN 3a/1aHUE HE BBIIIOJIIHEHO.

51



Tema 2.4 TexH0J10rMH MOBLIIIEHUS NMPOU3BOAUTEJIBHOCTH IIPOLECCOPOB

JlaGopaTopHoe 3ansaTHe Ne 6
KOMHI/IHSH_H/IH 1 3allyCK IIporpaMMm B MallIMHHBIX KOJaX.

He.]'lb: HAay4YUTbCA KOMIIMJIIMPOBATH U 3allyCKaThb ITPOrpaMMbl B MAIIMHHBIX KOJAX.

Boinosinus padorty, Bol Oyaere:

ymemy':

- BBIIIOJIHATD KOMITMJIAIUIO U 3aITyCK IIPpOI'paMM B MalllMHHBIX KOJax,

- UCIIOJIb30BaTh COBPEMEHHOE MPOrPaMMHOE 00ECTICUeHHUE MPU PEIICHUH TPO(PECCHOHATBHBIX
3azad.

MarepuajibHoe o0ecnieueHue:
Meroanueckue ykazaHust IJ1s1 BHIIOTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED.

3amanue:
BrInoaHuTE IpOrpamMmy, HCMOIb3ysl MAIMHHBIE KOJIBI.

Ilopsinok BbINoIHEHUsI pa0OThHI:
3ananue 1.

Jlana mocnenoBaTelbHOCTh MHEMOKOJOB, KOTOPYIO HEOoOXOJMMO mpeodpa3oBaTh B
MaIluHHbIE KOJIbI, 3aHecTd B O3Y DBM, Bemonuuts B pexkume lllar u 3adpuxcupoBaTs n3MeHeHNE

COCTOSIHMM MPOrPaMMHO-A0CTYITHBIX 00bekTOB DBM (Tadm. 5).

Tabauia 5.

3HayeHNn
[TocnenoBaresHOCTE B

Koman bl RD#20 |WR30 |ADD #5 WR@30 JNZ 002
Konpr 211020 220030231005 222030 120 002

BBengem mnosyyeHHsle KoIbl mocieaoBaresnbHO B suediku O3Y, naumnHas c azapeca 000.
Boimonuss komanasl B pexxume Llar, Oynem ¢uxcupoBaTh M3MEHEHHUS MPOTrPAMMHO-AOCTYITHBIX
00BekToB (B naHHOM ciyyae 310 Acc, PC u siueiiku O3V 020 u 030) B Tab. 6.

Tabmuma 6. CogepKuMoe perucTpoB

PC |Acc [M(30) [M(20)

3aganue 2.
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1. O3HakOMUTBCS C ApXUTEKTYpO Mojienu yueOHoi DBM.

2. 3anucars B O3Y "mporpammy", COCTOSIIYIO U3 MSITH KOMaHJ — BapUaHThl 3aJaHUs
BbIOpaTh u3 Tabm. 7. KoMaHapl pa3MECTUTh B IOCIIEIOBATEIbHBIX SUCHKAX MaMSTH.

3. [Ipu HEOOXOAMMOCTH YCTaHOBHTH HauaJIbHOE 3HAUEHUE B YCTPOHCTBO BBOJA IR.

4. OnpenenuTh T€ MPOTrPAMMHO-IOCTYITHBIE 00BeKTHl DBM, KOTOpBIE OyAyT U3MEHSATHCA MPH
BBIIIOJIHEHUH 3TUX KOMaH/I.

5. Bemonnute B pexume lllar BBeIeHHYIO IOCIENOBAaTEIbHOCTh KOMaHI, (QUKCUPYS
M3MEHEHUS 3HAaYCHHUI 00BEKTOB, ONMPEICICHHBIX B 1. 4, B Ta0nuile (cM. popmy Tabdi. 6).

6. Ecnmu B mporpamme oOpa3syercss IIUKI, HEOOXOAUMO MPOCMOTPETh HE Oojee ABYyX
ITOBTOPEHUH KaXJOW KOMaH/bl, BXOIALIEH B TEJIO LUKIIA.
Tabnua 7. BapuaHTsl 3a1aHusl.

Ne [IR Komanma 1 Komanga 2 [Komanma 3 Komanga 4 Komanma 5
1 /000007 IN MUL #2 WR10 WR @10 |JNS 001
2 X RD #17 SUB#9 |WRI16 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 WR10 WR @10 JNZ 001

@dopma npeacTaBJieHus pe3yJbTara:

1. ®opMynupoBKa BapuaHTa 3aJaHMUsL.

2. MamuHHbIe KO/Ibl KOMaH]l, COOTBETCTBYIOIIUX BApUAHTY 3aJaHUSI.

3. Pe3ynbTathl BRINONIHEHUS TOCIEA0BATEIBHOCTH KOMaH 1 B (hopme Tabi. 6.

Kpurepum oueHku:

OrneHka «OTJIMYHOY» CTaBUTCS, €CIIH 33/I1aHKe BHITIOJTHEHO BEPHO.

OrneHka «XOpOIl0» CTABUTCS, €CITU XOJ BBHITIOJHEHHS 3aJ]aHHsI BEPHBIN, HO ObliIa AOMyIIeHa
OJIHA WJIU JIBE OLIUOKH, MPUBEAIINE K HENPABUILHOMY PE3yJIbTaTy.

OneHka «yJIOBIETBOPUTEIHHO» CTABUTCS, €CJIU IPUBEICHO HETIOJHOE BHIIOJIHEHUE 3aJaHHsl.

OneHka «HEeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIM 33J]aHUE HE BHITIOJIHEHO.
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Tema 2.5 KOMIIOHEHTBI CUCTEMHOT0 0JIOKA

JlaGopaTopHoe 3aHsiTue Ne 7
COopka, ycTaHOBKa, TIOJIKIIOYCHIE KOMIIEKTYOMUX B Kopiyc [TK

Heas: 1. HayunTtbest cobupath CUCTEMHBIN OJ0K KOMIIBIOTEpA ¢ TOMOIIBIO CTeH A Ha Oase:
EP-5VKMa3I / Celeron D 2.8 / DDR 256Mb PC2100/ FDD / HDD 160Gb / SVGA GV-N55128D,
2. U3y4YUTh MPaBUJIA U TIOPSIOK COOPKH, 3HATh HAa3HAUCHHE NUICH(OB U Pa3bEMOB.

Boinoainus padorty, Bel Oyaere:

ymemp:

- coOOMpaTh CUCTEMHBIH OJIOK KOMITBIOTEPA;

- BBITIOJIHATH TTOMCK HEOOXO0IMMOM HH(DOPMAIIMH U CTPYKTYPUPOBATH €¢;
- IOHUMAaTh MPOPECCUOHAIBHBIN TEKCT.

MarepuanbHoe obecrnieyeHue:
Meroauueckue ykazaHusl 17151 BHITOTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED, CTEHI.

3aganue:
Co0path CHCTEMHBIN OJIOK KOMITBIOTEPA.

Kparkue TeopeTuueckue cBeIeHH:
Cocras crenaa: (Xapakrepuctuku 3anoaants CAMOCTOSTEJIBHO)

7

s

W

1. MarepuHckas niara:

MponssoaguTenb EPoX
Mopenb EP-5VKM3I
Yuncet mat. nnatbl

dopmar nnathbl

"He3po npoueccopa

Makc. Kon-Bo nNpoLeccopoB Ha MaTEPUHCKOM
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nnate

Mopaepxka TMNOB NPOLIECCOPOB
YacToTa LWnHbI

Buoeo M/B

3ByK

Konunyectso pasbemos DDR DIMM
Tvn noanepxveaemMon NnamaTn

OCbI/ILMGJ'IbHO nogaepxmeaemble CTaHaapTbl
namaTn

Max o6bem onepaTvBHOM NamsiT
WHTerpupoBaHHbin RAID-KoHTponnep
Serial ATA

Mopnepxka UDMA/66

Mopnepxka UDMA/100

Mopnepxka UDMA/133

Cetb

AGP

Konunyecteo pasbemos PCI

KnaBunatypa/mbiwb
MopThbl
2. Ilpoueccop:

[NponssoanTenb
Mopenb
HasHaueHune

Tun obopynoBaHus

Onucanne

Kopnyc
YacrtoTta wuHbl CPU
PaccevBaemas MoLIHOCTb

Kputuyeckas Temnepatypa

YacToTa paboTbl npoueccopa
Hespo npolieccopa

Makc. Kon-Bo NpoLEeCCOPOB Ha MaTEPUHCKOM
nnarte

Anpo

Intel

Celeron D 336
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Kaw L1

Kow L2

Moppepxka Hyper Threading
Moppepxka 64 6ut
KonunyectBo sigep

YMHOXeHne

Bupeosapo npoueccopa

Texnpouecc

3. OnepaTuBHASI NAMATD.

MpounsBoauTens
Tun o6opynoBaHus
YacTtoTa (yHKLUNOHMPOBAHUS

MponyckHas cnocobHOCTbL NaMsATh

4. HAKMJ:

MpounsBoauTens

Mopenb

AkTyanbHas eMKoCTb

CKopoCTb BpalLeHus LWNUHAENs
Bydep HDD

CpenHee Bpems goctyna

Bpewmsi nepexofa ¢ JOPOXKKM Ha JOPOXKKY

WHTepdenc HDD

[MponyckHas cnocobHOCTL MHTEPdEca

5. Bujgeokapra:

HYNIX
Mogynb namatn DDR SDRAM

Seagate

160 Gb Barracuda 7200.9 3160812AS

MpounsBoaunTenb
Mopenb
Tun obopynoBaHus

Moppepxka API
RAMDAC

GPU
Yactota GPU
Twun BUOeonamaTu

PaspsagHoCTb WyHbI BuaeonamaTm

GIGABYTE
GV-N55128D
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YacToTa Bugeonamstm

Kon-Bo nukcernbHbIX KOHBEEPOB

WHTepdenc
TV out
MopThbl

6. BJok muTanus:
MpounsBoauTens MICROLAB

Tun o6opynoBaHus Bnok nutaHuna ATX
MakcumansHas Harpy3aka

OxnaxpaeHune 6roka nuTaHus

BxogHoe HanpsixeHue 220 ~ 240 B +/-10%

MoluHocTb Groka nuTaHus 360 Bt

KOHHeKTOp NMMTaHWA Mmat.nnaTbl

Pasbembl Ans noakoYeHns
MOLEX/FDD/SATA

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. YcranoBka npoueccopa

1. OTBenuTe phIYar YyTh B CTOPOHY OT pa3beMa U MOJHUMUTE €r0 BEPTHUKAIHHO.

MogHUMKTE P Er

Y

2. ObpaTtuTe BHUMaHHE Ha CKOLIEHHBIA yros Ha mpoieccope. OH yKa3bIBaeT HA OCHOBaHUE
prruara. [Iporeccop BoiieT B pa3beM TOJIBKO MPU MPABUILHOM €r0 PACTIONOKEHHUH.

f Ecnu nmpoueccop He yaeTcsi yCTaHOBUTH B pazbeM, 00paTUTECh K PYKOBOJACTBY IO

MopEdsHEaA
NAACTHHS

YCTAHOBKE IIpoLeccopa. Huxorna He HpHMeHHﬁTe YpE3MECPHBIC YCHUIIUA IS YCTAHOBKHU
nponeccopa, TaK KaK 3TO MOXKCT IPHUBECTH K CMHUHAHHUIKO HOXCK H HCO6paTI/IMOMy
IIOBPCIKACHHUIO ITpoLeccopa.

3onodeHsan
CTpENKa

3. OHYCTI/ITC mnmponoeccop B pasbeM [0 yIopa W 3aTEM OIIYCTUTC pbIyar. YcTaHoBKka
Imponeccopa Ha 5TOM 3aKOHUCHA.
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CnycTuTe
m peIMar

2. YcraHOBKA BEHTWISITOPA Mpoueccopa
s mpumepa pacemotpum Tporieccop Intel® Pentium® 4 (socket 423) m BEeHTHIATOpP K
HEMy, 4TOObI IOKa3aTh MPOLEAYPY YCTAaHOBKH. YTOUHHUTE y MpENojAaBaress, Kakod BaM HY)KEH

HPOLIECCOP U BEHTUIISATOP

MoJHMMKTE pLMEr

MOAHAMKHTE peIYar

1. IlomHUMHTE pBIYArd MEXaHU3Ma KPEIJICHUS.
2. Pacnoyio)xute BEHTUIISTOP TIpoIieccopa HaJ MEXaHU3MOM KPETUICHHS.
Msb1 coBeTyeM HaHECTH HEOOJIBIIIOE KOJIMYECTBO TEIJIOMPOBOISIICH

; KOpIIyC TMpoleccopa. DTO MO3BONUT Oosiee 3(G(EKTUBHO paccerBaTh BbIAEISAIONICECS

TECILIIO0.

I1aCThl Ha

Z .
TEnnoNpoEOO AL EH

NacToH

3. Omyctute 06a ppruara, YT00bl IPUKATH BEHTHIIATOP K MIPOLIECCOPY.
[ToakmiouuTe BEHTWIATOP K pa3beMy MHTAaHUS BEHTIIATOPA, PACIONIOKEHHOMY Ha

CHCTEMHOM ILIATE.
CnycTuTe
peIYar

CnycTuTe
peINar

58



3. YcranoBka MojayJieii namMsiTu

1. OrtkpoiiTe MmIacTMaccoBble 3amieNku ¢  o0eux CcTopoH pazbema DIMM.

OTepoiTe OTepoiTe
ZALLENKKH ZALLENKKH

M -

2. BcraBpTe MOAyNb MaMATH BEPTUKANBbHO B pazbeM DIMM. Haxwmure Ha Hero cBepxy.

TV

H_nH:uuf

0 (1T

3. 3anenKy aBTOMaTHYECKH 3aKPOIOTCSL.

He npukacaiiTech K KOHTaKTaM MOJYJIEH MaMsATH. 3arpsA3HEHUE KOHTAKTOB MOYKET BbI3BATh
HETIPaBWIBHYIO paboTy MOIyJIeH.

4. Iloaxkarouyenue THCKOBOAA

dnonmnu JUCKOBO, MOAKIIOYEHHBIN K OJTHOMY U3
3TUX Pa3beMOB, OyJET BOCIIPUHUMATHCS] CUCTEMOM Kak
yctporictBo "A".

®donmu TUCKOBO/I, TIOIKIIFOUCHHBIN K 3 TOMY
pazbemy, Oy/1eT BOCIIPUHUMATLCS CUCTEMON KaK
ycTpoiicto "B".

[TogkmrounTe 5Ty dYacTh Kabens K pa3beMy Ha
CHCTEMHOI IIIaTe.

Paztem onAa
5" QMCKOEOA A

Fazwem ona
3" AMcEoEODA

FpacHeA npoeog,
ohozHayaeT 1-wIfd
KOHTAKT Kabens

1. TloaxmrounTe pa3beM MUTAHUA K (JIOIIIH
JIMCKOBOJLY.

2. TloaxmrounTe CHTHAIBHBIN Ka0Oenb K (aomnmu
JIMCKOBOJTY.

3" dnonnu
OMCKOEOT
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MHELHBEIN TTPUBUL
ofkIMHD pacnonaraeTca
OkonD pazeema NHTaHAA

MOAKITIOYEHUE CUTHAIBHOTO Kabesst ¢onmu auckoBoja. Eciu ¢uionmu quckoBoj mocie
coopku He Oyner paboTaTh, a CBETOAMOJ AMCKOBOAA OyAeT NpPH 3TOM TOCTOSHHO
CBETHUTHCS, IEPEBEPHUTE CUTHAJIbHBIN KaOelb.

f He mnpenycMOTpeHO KOHCTPYKTMBHBIX PELICHUMN, IPEIOTBpAIIAlONIMX HEBEPHOE

3. TloakmrounTe APYTyIO 4acTh Kabels K CUCTEMHOM TiaTe.
5. Hoakarouenune IDE yerpoiicT

[lepBrIii BuHYeCTep B cucteMme ciemyeT mnoakmodats k kabemo IDEL. K sromy kabemnro

MO>KHO MOJKJIIOYUTh BUHUECTEPHI B pexknume Master u Slave.
Ecmu BB monkimouaere asa IDE ycTpoiicTBa omHuM KabeneM, ClieyeT MepeKIiouuTh BTOPOe
YCTPOICTBO B pekuM Slave ¢ MOMOIIBI0 YCTaHOBJICHHBIX HAa HEM MEepPEKIIoYaTeneH.

Brerna pomsed
BEITE NOOKNHINEH K

MoaknwyeHne
IDE yeTpoHcTE

EMHYECTERY.
MonknHyeHHe
MoaknwyeHne IDE
IDE woTpaHoTE K'ﬂ'pl-""r_‘m'ﬂ
YCTPORCTEAM
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AKEVPETHO
ofpaWanTeck ¢
EMHYECTEROM.

F=BerafdTe yoapoe.

el N =

o

CO-ROM
DWD-ROM

[Togxmrounte pazsempl nutanus IDE ycTpoiicTs.

[ToaxmrounTe curHanbabie kKabenu IDE ycTpoiicTs.

[Moaxmounte ayaro kabenmn CD-ROM/DVD-ROM k pa3bemaM Ha CUCTEMHOIA TLIaTe.
[TepexmtounTe ycTpoiicTBa B pexxuM Slave, ecimu 310 HeoOxoaumo. O6paTuTech K
PyxoBozctBy monb3oBatens Bamero CD-ROM/DVD-ROM.

TTonkmrounte Kabean K CUCTEMHOM IJIaTe.

6. YcraHoBKa IJIaT pacuidpeHus (BUaeoaaanTepa)

1. OTKpoiiTe KPBIIIKY KOpITyca.
2. BeIHbTE 3armymniky 3aaHei MaHeau HalpOTHUB BRIOPAHHOTO pa3bheMa pacIIuPEHUSL.

He CJICAYCT BBIIIOJIHATL 3TY pa60Ty HE3aIIMIICHHBIMU pYKaMH, TaK KaK OCTpPBIC
Kpasa MCeTajllla MOI'yT IIOpPE3aTh KOXY. HCHOJ’IB3y1>iT€ 3alIUTHBIC IICPUYATKH U ITACCATUKU.

Haiinmure cBob6onubiii pazbeM PCI (AGP) Ha Bamieli cucTeMHOM T1aTe.

[TomecTHTe MmaTy HajJi COOTBETCTBYIOIIMM Pa3beMOM U CJIErKa BCTaBbTE €. AKKypaTHO, HO
IUTOTHO MPIKMUTE €€ TaKUM 00pa3oM, YTOOBI IlIaTa HaJEkKHO BCTaja B COOTBETCTBYIOIIHIA
pa3beM.

3aduxcupyiiTe muaTy ¢ IOMOIIbIO BUHTA.

YcTaHoBUTE OCTalbHBIC IUIATHI PACIIUPEHHs] U YCTPOWCTBA, MOJCOCAUHHUTE BCe Kalenu u
3aKpOWTE KPBIIIKY KOpIyca.
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BT AnA AGP eugeo
ckofiku " KapTa

MnaTa paclwWpeHda

-~ PCI

CucTemHan
nnata

7. llepeansisi naHeJb

Buemnuii  BUa  mepenHEl | MaHENM — Ballero  KOpIyca MOXET  OTIMYaThCid  OT
HH>KETPUBEIEHHOT 0.

YCTpoWCTED CD-RvY MOMET
FAMMCEIBATE AaHHEIE HA CO- guckw c
OOHOKPATHOM TANUCEH MITK

nepesanWcelBEaeMEIE.

e ™y
o-En Yetpodcteo DWD-ROM momer
uutate O%WD- w CO- guckm.
B B
—= = [ )
£ Ay
] ar
— YeTpodcTteo CO-ROM moxer quTate
iy CO-guckm.
)
I—Eiblk_nmuaTenb MUTaHKMA
Vlo MHOWMEaTOP NUTaHWA
=] MHoukaTop oBpalleHWA K EMHYECTERY
e

i Khonka Reset
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3" dnonnW DWCKOEOL MOMET YWTaTe
MNKM 3aNMCEIEATE OaHHBE CfHA rMBkMe
auced 3 1/2"

8. 3aguaa nmaueuan

Ha pucynke mokaszana 3aaHsis TaHeNb CUCTeMHOro Omoka B kopmyce ATX. B crenze
UCTIOJIB30BaH Kopiyc hopMm-dakropa AT.

E. cetu
MeEpeMEHHOMD
®  TOKa
% USE craHep
. {“\@s@ I
. fﬁ%‘»‘i | |
= 1
E fr—
Uundpoean
— Kamepa
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0o
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0
2 0@
KonoHkw £ o
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£ 0
oa
9 —= — Do THE
[apHWTYpa _l
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=i L3 i

AyaH0 LEHTR ﬁ

M ukpodoH

HE moduTOR ANT moHuTOp

9. IToakaroueHue pa3beMa NUTaAaHUA
Paztem NMTaHKMA ®
nepemMeHHOro Toka
[am
(m 3
MepeknKYaTens HANPAXEHWA
NepemeHHoro Taka 1100220 B ©

SanpemaeTCﬂ IMOAKIIIOYATh IIHYP IMMUTAHUA J0 3aBCPIICHUA C60pKI/I KOMIIBIOTEPA.

BeHTMNATOR

3amperiaercss caMOCTOSATEIbHO PEMOHTHUPOBATH OJIOK NMUTAHUS WM HMCHOJIb30BaTh €ro
HeneneBbIM 00pazoM. [IpokoHCynbTHpYHTECH ¢ (UPMOIM TOCTABIIUKOM, €CIM y Bac BO3HUKIHU
poOIEMBI C OJIOKOM TMTUTAHUS.

3amnperiaercss MpUKacaThCs BIAKHBIMU PyKaMH K KOpPIycCy OJoKa MUTaHUA Jaxe B
TOM cllyyae, ecii OH He IMOJCOEAMHEH K ceTu. Kamenbku BOJbI C PYK MOTYT BbI3BaTh KOPOTKOE
3aMbIKaHUE.

Heo6xomumo mpoBeputh nepexintodaress 110/220 B nepen BKiIrOYeHHEM B CETh 1O
OKOHYaHUM cOopku. HenpaBuiabHas yCTaHOBKa JTOrO0 MEPEKNIIOYATENIE MOXKET BBI3BATh
MOBPEXKICHHE OJI0KA MUTAHUS WU Ja)Ke BO3TOpaHUE.

1. Tlogxmrounte caBoeHHBI pasbeM craHmapTa AT (nmu 20-KOHTAaKTHBIA pa3beM INMUTAHHS

crannapra ATX) K COOTBETCTBYIOIIEH pO3ETKE, PACIIOIOKEHHON Ha CUCTEMHOI I1aTe.
2. JInst HanEe)KHOTO KPETUIeHUs! CIIeyeT BCTaBUTh pa3beM JI0 HIeTJKa.
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Bceraa coemewarite
yepHble NpoBoaa
NPH NOAKNIOHEHHH
pPazbemMoB K CHCTEMHOM Nnarte
! Y

I

Paaven P9 Pasvem P8

KOHTpOJIbeIe BOIIPOCHI

=

B kakoMm mopsiike oCyIecTBIsieTcss cCOOpKa CUCTEMHOTO OJIOKa KOMITbIOTepa?

Kaxue mpaBuna HeoO6X0auMO co0JII0IaTh MPU COOPKE CUCTEMHOTO OJ10Ka?

3. Jlns gero Ha Bcex nurerax, mpuiaraeMbIx K CTCHITY OJMH IPOBOTHUK TOMEUYEH KPACHBIM
BETOM?

4. K kakoMy ¢popMm-pakTopy OTHOCUTCS AaHHas cucTeMHas mata? [lo kakuM npu3Hakam

MOKHO 3TO OMPEACIIUTH?

Uto Heobxoaumo caenath, eci Ha ogHoM | DE nuteiide nonkmrouens! aBa ycrpoiictsa?

Kakoii T naMsiTH UCIIOJB3YETCSl Ha TAHHOM CTeH/Ie?

Uto HEOOXOIMMO YUUTHIBATh TIPH MOIKIIOUEHUN TUCKOBOA?

[TosicHuTe Ha3HAYCHHUE BCEX PA3bEMOB Ha 3a/IHEH IMaHEIW CUCTEMHOI0 OJI0Ka.

N

NG

®opma npeacTaBieHus pe3yabTara:
OTtyeT o npojaenaHHo# padore:
Tema u 1ienb paboThl
2. Omnwmcanue xoia TmpoBeneHHs pabOThl, OMIMOOK, BO3HHUKIIUX B pE3yJIbTaTe BBITOIHCHUS
paboThI, anmapaTHBIX XapaKTePUCTUK KOMITbIOTEpa
3. OTBeThl Ha KOHTPOJIBHBIC BOTIPOCHI

=

Kpurepun oueHku:

OneHkKa «OTJIIMYHO» CTAaBUTCS, €CJIH 33JJaHUE BBIIIOJIHEHO BEPHO.

OrneHka «XOpOIl0» CTABUTCS, €CITU XOJ BBHITIOJIHEHHS 3aJ]aHusI BEPHBIM, HO ObliIa AOMyIIeHa
OJIHA WJIU JIBE OLIUOKH, MPUBEAIINE K HEMPABUILHOMY PE3yJIbTaTy.

OneHkKa «yJ0BJIETBOPUTEIBHO» CTABUTCS, €CJIM IPUBEIEHO HETOJIHOE BBIIIOJIHEHUE 3a/IaHNUS.

OueHka «HEeyJOBJIETBOPUTEIBLHOY» CTABUTCS, €CIIN 33/IaHUE HE BBIIIOIHEHO.
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Tema 2.5 KoMIIOHEHTBI CHCTEMHOT'0 0JI0KA

JlaGopaTopHoe 3ansaTue Ne 8
VYcranoBka KoH(GUTypauuu cucteMsl pu nomoiu yruwintel CMOS Setup

Heab: u3yunts Hactpoiiku nporpamMmbl BIOS Setup, ymeTs nonb3oBarbesl nmapameTpamu
BIOS nnist HacTpolKu KOMIIbIOTEpPA Ha ONTUMAJIbHYIO padoTy.

Boinosinus padorty, Bol Oyaere:

ymemp:

- BBIIIOJIHATh YCTAaHOBKY KOH(QUIypallliu CUCTEMBI,
- IOHUMATh NPOPECCUOHAIBHBIN TEKCT.

MarepuanbHoe obecrnieyeHue:
Meroanueckue ykazaHust J1s1 BHITOTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED.

3amanue:
BEIMONTHATE YCTaHOBKY KOH(UTYpAIIUU CUCTEMBI rpH rmomotnu yrumtel CMOS Setup

KpaTkue Teopernyeckune cBe1eHHS:
OO01ue cBeIeHUSA

BIOS (Basic Input/Output System), uro B mepeBojme Ha pycckuil o3HauaeT: «ba3zoBas
crcTeMa BBOJA/BBIBONA». Takoe Ha3BaHHWE TONYyYWs HAOOp MHKPOIPOrpaMM, OTBEYAIOUIMX 3a
paboty 6a30BbIX (GYHKIUN BUIE0AIANTEPOB, AUCILICEB, MUCKOBBIX HAKOMUTENEH, TUCKOBOJIOB,
KJIaBUATYp, MBILIEH U JPYTUX OCHOBHBIX YCTPONCTB BBO/A/BBIBOJA HH(OPMALIUH.

OcuoBubiMu  (pyHKIMsIMA  BIOS  sBisitorcss HavanepHbI 3amyck [IK, TectupoBanue wu
MEepBUYHAs HAcTpoiika 000pYyIOBaHUS, pacCHpelesieHue PpecypcoB MEXKIY YCTpPOHCTBAMU H
aKTUBALMS MPOLEAYPHI 3arpy3KH ONEPalMOHHONW CHCTEMBI.

C yuerom Toro, uro BIOS oTBeuaer 3a camblii HaualbHBIN 3Tal 3arpy3Kd KOMIBIOTEpA BHE
3aBUCHUMOCTH OT €ro KOHGUTrypaluu, TO 3Ta MporpamMma J0JDKHA OBITh JOCTyHHa i 0a30BbIX
YCTPOICTB cpasy ke mocie HaxaTtus Ha KHomnKy BkitoueHus [1K. MiMmeHHO mosToMy oHa XpaHHUTCS
HE Ha ECTKOM JIMCKe, KaK OOJBbIIMHCTBO OOBIUHBIX MPUJIOKEHUH, a 3alMChIBACTCS B CIELMATBLHYIO
MHUKpOCXeMy (QII3II-NIaMSTH, PACIOI0KEHHYIO Ha CHCTEMHOM I1aTe.

[Tomumo QudmI-mamsaTy, B Kotropoi xpanutcs cama BIOS, Ha cucTeMHOM miiaTe CyIecTByeT
U elle OJWH BHJ MaMATH, KOTOPBIM MPEeayCMOTpPEH UIsl XpaHEHUS HACTPOEK KOH(UTyparuu 3Ton
nporpaMmbl. M3roraBnuBaeTcss OH C NIPUMEHEHHEM KOMILJIEMEHTApHOIO METaj0-OKCHUTHOTO
nonynpoBoanuka win CMOS (Complementary Metal Oxide Semiconductor). MMeHHO 3TOM
ab0peBHaTypOoil U Ha3bIBAIOT CIECLMATU3UPOBAHHYIO MaMsITh, B KOTOPOH COAEpkKaThCsl JAaHHBIE O
3aIycKe KOMIbIoTepa, ucronb3yemsie BIOS.

CMOS-namsaTh nuTaercsa oT OaTapelku, yCTAaHOBJICHHON Ha MaTepUHCKOM maTe. brarogaps
3TOMY, MIPH OTKIIOYEHUH KOMIIBIOTEpa OT po3eTku Bce HacTpoiiku BIOS coxpansirorcs. Ha crapbix
kommbroTepax Qpynkuuu CMOS-mamstTi ObUIM BO3JIOKEHBI Ha OTHENIBHYI0 MHKpocxemy. B
coBpeMeHHBIX ke [IK oHa sBisieTcs yacThio YnIceTa.

IIpouenypa POST u nepBoHavanbHas 3arpyska I[TK

ITocne HaxxaTHUsI KHOMKHU BKIHOUCHMS KOMIIBIOTEpPA, IICPBBIM 3aIly CKACTCA 010K

IIMTAHMWA, HAYMHAas NI0JaBaTh HANIPsDKCHUE HA MAaTCPUHCKYIO IJIATy. Ecau ono B HOpME, TO YUIICECT
AaCT KOMaHAy Ha C6p00 BHYTpeHHeﬁ MNaMATU LCHTPAJIBHOI'O Ipomeccopa U €ro 3alrycCk. ITocne

66



9TOr0 MPOLECCOP HAUMHAET MOCIEA0BATEIbHO CUMTHIBATH U BBIIIOJIHATH KOMaH/bl, 3alIUCAHHbIC B
CUCTEMHOM IaMSTH, POJIb KOTOPOH BBINOJIHSET Kak pa3 Mukpocxema BIOS.

B camom Haudame mpOIECCOp MOAyYaeT KOMAHIy Ha MPOBEACHHE CaMOTECTHPOBAHUS
komroHeHToB Kommbiotepa (POST - Power-On Self-Test). IIponenypa POST Bkimtoyaer B ceOs
HCCKOJIBKO 3TaIlOB, IMPOXOXKIACHUC OOJIBIINHCTBA KOTOPBIX Bbl MOXETC Ha6HIOI[aTL Ha DKpaHC IIK
cpasy mocie ero BKIHoYeHHs. [1ociemoBaTebHOCTh MPOMCXOISAIIETO Mepe]] HAdaaoM 3arpy3Ku
ONEPALIMOHHOM CUCTEMBI TAKOBA!

1. CHauana npoucxouT OIpeIeIEHHE OCHOBHBIX CUCTEMHBIX YCTPOICTB.

2. Jlanee ocyuecTBiIsieTCsl MHULIMAIN3AUsl YCTAHOBJIEHHOM OlepaTUBHON NaMsTH, 3alUCh B
Hee BIOS u npoBepka MUKpOIIpOrpaMMBbl Ha IIEJIOCTHOCTh JAHHBIX.

3. Tperuii mar - HacTpoiika Habopa CUCTEMHOW JIOTHKH, WK TPOILIE TOBOPS, YUIICETA.

4. 3aTeM MpOMCXOJUT MOUCK U OIpe/eTeHre BUIeoKapThl. ECIu B KOMIbIOTEPE YCTaHOBIIEH
BHEIIHUMA (CaMOCTOSITENIbHBIN) BHI€0aAaNTep, TO OH OyneT mMmeTh coocTtBeHHyro BIOS, koropyto
ocHOBHas cucreMHass BIOS Oyner uckarh B omnpefeneHHOM Juana3oHe ajapecoB mamsaTH. Eciu
BHEIIHUI rpaduueckuil amantep OylneT HaiilieH, TO MEpBOE, YTO Bbl YBUJUTE Ha 3KpaHe, OyAeT
n300pakeHUe C Ha3BaHUEM BUACOKApTHI, chopmupoBanHoe ee BIOS.

5. Tlocne HaxoxaeHHs TpaduUuecKoro ajaanTepa, HAYMHAETCS MPOBEpKa IEJIOCTHOCTH
napameTpoB BIOS u cocrosinus OGatapeliku. B 3TOT MOMEHT Ha SKpaHe MOHUTOpA OJIHA 3a JAPYrou
HAYMHAIOT TIOABJIATHCA TE€ CaMble TAaWHCTBEHHbIE Oesible HAJAINKCH, BBI3BIBAIOIIME TpEMNeT Yy
HEOMBITHBIX TOJb30BaTENIe H3-3a HEMOHUMaHUS mHpoucxoxasumero. Ho Ha camom xaene HHUYEro
CBEPXBECTECTBEHHOI'O B ’TOT MOMEHT HE NMPOUCXOJUT, B UeM BBl caMH ceifuac yoenurech. [lepBas,
camasi BepXHss HaJIMCh, KaK MPaBUIIO, COAECPKUT Jiorotun paspadorunkoB BIOS u nndopmarmio
00 ee yCTaHOBJICHHOW BEPCHUHU.

—=_American

——
—  —

=——= Megatrends

ANIBIOS(C)2010 American Megatrends, Inc.

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

Total Memory: 16384MB (DDR3-1648)

USB Devices total: 4 Drives, 1 Keyboard, 2 Mice, 2 Hubs
USB Drive #0: Generic USB SD Reader 1.00
US8 Drive #1: Generic USB CF Reader 1.01
USB Drive #2: Generic USB SM Reader 1.02
USB Drive #3: Generic USB MS Reader 1.03

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

ward Modular BIOS v6.88PC
Copyright (C) 1984-26811, Award Software, Inc.

268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58CHz(188x45)
<CPUID :888286A7 Patch ID :888088025>
Memory Testing : 16382MB OK + G66M shared memory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

<DEL> :BI0S Setup <F9> :XpressRecovery2 <F12> :Boot Menu <End> :Qf lash
82,21,2812-268-7A8B9HGCBMC-88




6. 3aTeM 3aIlyCKaeTcsl TECTUPOBAHME LIEHTPAIbHOIO IIPOLIECCOpa, 10 OKOHYAHUH KOTOPOTO Ha
JUCIUIEH BBIBOASTCS JAHHBIE 00 YCTAaHOBJIIEHHOM 4YMIIE€: Ha3BaHUE IPOU3BOAUTENSL, MOJEIHU U €ro
TaKTOBas 4acToTa.

7. CnenoM HauMHAETCSl TECTUPOBAHUE ONEPATUBHON namsATH. Eciau Bce MpoxoauT yiadHo, TO
Ha 3KpaH BBIBOJIUTCS 00UIMiA ycranoBieHHbIH 00beM O3Y ¢ Hannuceio OK.

8. Ilo okoHYaHUM TPOBEPKU OCHOBHBIX KOMIIOHEHTOB [IK, HaunHaeTcs MOUCK KiIaBUATypbl U
TECTUPOBAaHUE JPYTHX IMOPTOB BBOJA/BHIBOJA. B HEKOTOpBIX Cilydasx, Ha 3TOM JTale 3arpyska
KOMIIBIOTEPA MOKET OCTAHOBUTBLCS, €CJIM CHCTEME HE YyJacTcsi OOHapyX uTh MOJKIIOYEHHYIO
knaBuatypy. [Ipu 3ToM Ha 3KpaH cpazy ke OyJeT BBIBEIEHO 00 3TOM IIpeynpexaeHUE.

9. Jlanee HauMHaeTCs OIpENEICHUE MOAKIIOUEHHBIX K KOMIBIOTEPY HAKOMMTENEH, BKItOYas
ONTUYECKUE MPHUBOJBI, KECTKHE AUCKM M (udmI-muckud. CBeleHUs O HaWAEHHBIX YCTpPOMICTBax
BBIBOJATCA Ha 9KpaH. B ToM ciydae, eciu Ha CHCTEMHOM IUIaTe€ YCTaHOBJIEHO HECKOJBKO
KOHTPOJJIEPOB OT pa3HbIX MPOU3BOAUTENEH, TO MHpoUEAypa UX HHULHAIM3AIUN MOXET ObITh
O0TOOpaK€Ha Ha pa3HBIX IKpaHax.

Serial ATA AHCI BIODS, Version iSrc 1.208E
Copyright (c) 2883-2888 Intel Corporation

*x This version supports only Hard Disk and CDROM drives ==
Please wait. This uwill take few seconds.

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

Port-88: Hard Disk, OCZ-VERTEX3 MI
Port-81: Hard Disk, WDC WD64B2AAEX-BBYIAA
Port-82: Hard Disk, ST31588341AS

Port-83: Hard Disk, Hitachi HDS724848ALEG486
Port-84: CDROM, Optiarc DUD RW AD-5268S

BBM

10. Ha 3aBepmatoriem sTare OCymecTBISETCs pacipeesieHue pecypcoB MEX 1y HalIeHHbIMU
BHyTpeHHUMH ycTporictBamu [IK. B crapbeix koMmbroTepax, mociie 3TOro OCyIIeCTBIISETCS BbIBOJ
Ha JMCIIE HMTOroBOoM TaOdMIBI CO BceM OOHapyX eHHbIM 00opyaoBaHHeM. B coBpeMeHHBIX
MalmHax Tabauia Ha JUCTUIeH y>Ke He BBIBOJAUTCSL.

11. Hakxoneu, ecnu mnpoueanypa POST mnpouuia ycnemno, BIOS HaumHaer mnouck B
MOAKTIOYCHHBIX HakonuTesx [maBHoi 3arpy3ounoi O6mactu (MBR), rae copepxarcst 1aHHbIC O
3aIycKe OMEpaIlMOHHON CHCTEMBI U 3arpy304HOM YCTPONCTBE, KOTOPOMY HEOOXOIUMO MepenaTh
JanbHelIIee ypaBlieHue.

B 3aBucMMOCTH OT yCTaHOBJIEHHOW Ha KoMmbloTep Bepcur BIOS, npoxoxkaeHue npoiemaypol
POST moxeT mpoxoauTh C HEOOJBIIMMHU H3MEHEHUSMU OT BBILICONMHCAHHOTO MOPSAIKA, HO B
1[€JIOM, BCE OCHOBHBIE ATarbl, OyAyT BBIMOIHATHCS MPH 3arpyske kaxaoro [1K.

UEFI BIOS

bazoBbie mpuHLUIEl paboThl cucteMHoi BIOS 111 HACTONBHBIX KOMIIBIOTEPOB OBLIN
chopmupoBanbl B ganekux 80-pIX TroJax MPOIIJIOr0 BeKa. 3a MPOUISANINE JeCSITUICTHS
KOMIIbIOTEpHAsE MHIYCTpUsl OypHO pa3BHBajach U 3a 3TO BPEMsl IMOCTOSHHO CIIyYalHUCh CUTYallHH,
KOI'Zla HOBBIE MOJIEIM YCTPOWCTB OKa3bIBAJINCh HECOBMECTUMBIMHM C ONPEACIECHHBIMUA BEPCHUAMU
BIOS. UYrto OBl paspemaTb 53TH MNpoOJieMbl, pa3padOTYMKaM IOCTOSIHHO MPUXOJHIIOCH
MOJIUGHUIMPOBATh KOA 0a30BOM CHUCTEMBI BBOJA/BBIBOJIA, HO B UTOTrE ILENbIH PsJi MPOrpaMMHBIX
OTpaHUYEHHUIN TaK M OCTAJCs HEM3MEHHbIM cO BpeMmeH nepBbIx nomamHux IIK. Takas curyauums
npuBena K Tomy, 4yro BIOS B cBoeM KiaccHMYecKOM BapHUaHTE OKOHYATEJIBHO IEepecTall
yIIOBJIETBOPATh  TPeOOBAHMSM  COBPEMEHHOI'O  KOMIIBIOTEPHOTO  Keje3a, Memas  ero
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pacrpoCTpaHEHHIO B MacCOBOM CEKTOpe nepcoHajok. CTano MOHATHO, YTO HEOOXOAMMO YTO-TO
MEHSTb.

B 2011 romy, c 3amyckoM B HpPOHM3BOJACTBO MAaTEPHMHCKHMX IUIAT Juis IporeccopoB Intel
nokosnenuss Sandy Bridge, ycramaBnuBarommxcs B pazbem LGA1155, Hauamoch MaccoBoe
BHEAPEHHE HOBOT'O MPOrPaMMHOI0 HHTepdeiica 11 HayalbHOH 3arpy3ku komnbiotepa - UEFI.

Ha camom pnene mepBas Bepcusl TaHHOW anbrepHaTuBbl 0ObraHOM BIOS Oblta pa3zpaborana u
YCIIEUTHO MCIIONIb30BaHa Kommanuei Intel B cepBepHbIX cucremax emie B KOoHIE 90-bIX TOMHOB.
Torna, HOBBIM mHTEpdeiic s HavanbHOU 3arpy3ku [1K naseancs EFI (Extensible Firmware
Interface), Ho yxxe B 2005 romy ero HoBas crenudukanus monydmwia HasBanue UEFI (Unified
Extensible Firmware Interface). Ha ceromnsmmuii neHb 3TH JBE aOOpeBHATYpHI CUHUTAIOTCS
CUHOHHUMaMH.

Kak Buaure, mpoW3BOIUTENHN CHCTEMHBIX IUIAT HE 0CO0O0 CHEIIMIA MEPEXOAUTh K HOBOMY
CTaHJapTy, J10 IOCJIETHEro MbITasiCh COBEPLICHCTBOBATh TpaauuuoHHele Bapuauuu BIOS. Ho
OYEBHJIHASI OTCTAJIOCTh JTOM CHUCTEMBbI, BKJIOYasi ee 16-OuTHBIM uHTepdeic, He BO3MOKHOCTH
ucnonb3oBatb Oonee 1 MO azapecHOro mpOCTpaHCTBA NAaMSITH, OTCYTCTBHE MOJAEPKKU
HakonuTened oObemMoM Oonee 2 TO wm jApyrue NOCTOSHHBIE HEpa3pelIuMble IPOOJIEMBbI
COBMECTUMOCTH C HOBBIM 000PYJIOBAHMEM BCE K€ CTaJIM CEPbE3HBIM apryMEHTOM JUIsl epexojia Ha
HOBOE ITPOrPAMMHOE peIICHHE.

Kakue xe usmMeHnenus npuHec ¢ co0oi HOBBIN 3arpy304HbIi HHTepQeiic, mpeaiokeHHblil Intel
u B ueM ero ornuuus oT BIOS? Kak u B cimyuae ¢ BIOS, ocnoBHo#t 3amaueit UEFI sBmsiercs
KOppEKTHOE oIpeneneHne obopyaoBanusa cpa3y nocie BkmoueHus [IK u nmepenaua ynpasneHus
KOMIIBIOTEPOM olepanoHHoi cucreme. Ho npu atom, nepemensl B UEFI HacTonbko riy0oku, 4to
cpaBHMBaTh €€ ¢ BIOS 6b110 661 TPOCTO HEKOPPEKTHO.

BIOS — 5T0 mpakTHYecKH HEW3MEHSEMBIH MPOrpaMMHBIA KOJ, BIIUTHIA B CIEIHAIBHYIO
MHUKpPOCXEMY M B3aMMOJECHCTBYIOIIUI HAPSIMYIO C KOMIIBIOTEPHBIM OOOpY/IOBAaHHUEM C MOMOIIbIO
CcOOCTBEHHBIX MPOTPaMMHBIX cpeAcTB. Ilpomemypa 3arpy3ku kommbioTepa ¢ momoimipio BIOS
MpoCTa: cpa3y Mociie BKIIOUEHHUSI KOMITbIOTepa MPOU3BOIUTCS MPOBEpKa 000PYyIOBAaHUS U 3arpys3ka
MIPOCTBIX YHUBEPCAIBHBIX APAaWBEPOB JUII OCHOBHBIX AaIlllapaTHBIX KOMIIOHEHTOB. [locie 3toro
BIOS HaxoauT 3arpy34uK ONepaliMOHHOW CUCTEMBI U €0 akTUBUPYET. Jlajiee mpoucXoauT 3arpysKka
OC.

Cuctemy UEFI MoOXHO Ha3BaThb NPOCIOWKON MEXKIy anmapaTHbIMU KOMIIOHEHTaMH
KOMIIBIOTEPA, C UX COOCTBEHHBIMU MUKPOIIPOrPAMMaMHU-TIPOLITUBKAMHU, U ONEPALIMOHHON CUCTEMOMH,
YTO TMO3BOJIIET €l Tak ke BoIMONHATH ¢GyHkuu BIOS. Ho B otmmume ot BIOS, UEFI
MPEACTABISIET COOOM MOJYJIBHBIM IPOrpaMMUPYeMbIii HHTEpQEic, BKIIOYAIONIUNA TECTOBBIC,
paboure W 3arpy30udHble CEPBHUCHI, JpaliBepbl YCTPOMCTB, MPOTOKOIBl KOMMYHHKAIIHM,
(YHKIIMOHATIPHBIE PACHIUPEHUS M COOCTBEHHYIO TIpaduuecKkyro 000JOYKy, YTO JeJaeT ero
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HE3aBUCHUMOCTh OT TIPOLIECCOPHOIN apXUTeKTopbl. Crenudukanud 3TOW CHCTEMBI IO3BOJISIOT
paboTaTh el mpakTHYECKH C JH000i KoMOnHanuell yumnoB, Oyap To apxutekTypa x86 (Intel, AMD)
umu ARM. bonee Ttoro UEFI umeer mnpsiMoil A0CTynm KO BCEMY amnmapaTHOMY OOECIEUYECHHIO
KOMIIbIOTEpa M MIaT(HOPMEHHO HEe3aBHCHUMBIE JpailBephl, YTO JaeT BO3MOXKHOCTH Oe3 3amycka OC
OpraHu30BaTh, HAIPUMEP, BHIXOJ B MHTEPHET UJIN PE3EPBHOE KOIIUPOBAHUE JUCKOB.

B ormuume ot BIOS, xon UEFI u Bcs ee ciyxeOHas nHpOpMays MOXKET XPAHUTHCS HE
TOJIBKO B CIIELMAJIbHONM MUKpPOCXEME, HO M Ha pa3jienax KaKk BHYTPEHHMX, TaK U BHEIIHUX KECTKUX
JIMCKOB, a TaK K€ CETEBBIX XpaHWIMIIAX. B cBOI0 odepenb, TOT (akT, 4TO 3arpy304HbIC JaHHBIC
MOTYT pa3MellaTbCsl Ha BMECTUTEIbHBIX HAKONUTENAX, IIO3BOJISIET 3a CUYeT MOAYJIbHOU
apxutektypsl Haaenstb EFI GoratbiMm (yHKIMOHANBHBIMH BO3MOXXHOCTAMHU. Hampumep, 310
MOTYT OBITh Pa3BHTHIC CPEACTBA JWATHOCTUKHU, WIHM TOJE3HBIE YTHIUTHI, KOTOPbIE MOXHO OyneT
WCIIOIB30BaTh KaK Ha dTane HadaibHou 3arpy3ku [1K, Tak u mocine 3amycka OC.

Eme oxnoit xmoueBoit ocobeHHocThio UEFI sBnsieTcss BO3MOXKHOCTH pabOThI C JKECTKUMU
JTUCKaMH OTPOMHBIX 00BeMOB, pazMeueHHbIX 10 cTtaHaapty GPT (Guid Partition Table).
[Tocnennuit He momnepkuBaeTcss HU oaHoW Moaudukanmern BIOS, Ttak kak mumeer 64-OuTHBIE
ajzipeca CEeKTOPOB.

3arpy3ka IIK na 6aze UEFI, kak um B ciayuae ¢ BIOS, naumnaercs ¢ WHUIMaNIM3aIAA
ycrpoiictB. Ho ipu sTOM, maHHas mpoienypa MpoucXoauT ropasiao osictpee, Tak kak UEFIMmoxer
OTIPENIENATh Cpa3y HECKOJbKO KOMIIOHEHTOB OJHOBPEMEHHO B mapauiesbHoM pexume (BIOS
MHULMAIU3UPYET BCE YCTPOMCTBA MO ouepenu). 3aTeM, MPOMCXOJUT 3arpy3ka camoll CHCTEMBI
UEFI, mox ymnpaBjieHHEM KOTOPOW BBIMIOJIHIETCS KaKOW-THOO0 HAa0Op HEOOXOAMMBIX JEUCTBUMN
(3arpy3ka npailBepoB, HHUIIHAINU3AIMS 3arPy30YHOTO HAKOMUTENs, 3allyCK 3arpy30YHBIX CIyXO0 U
T.J.), ¥ TOJIBKO IOCJIE ATOr'0 OCYIIECTBIISETCS 3aIyCK ONEPALMOHHON CHCTEMBI.

3anycx Windows ¢
Crapr Wunywanaaayws BIOS
©@- ."m"ﬂ"."[‘ﬁ”ﬁ” @ »@;g

M Bt Riaet | \

BIOS n0CNeasssTenund CADOLSEART @ NPOSELROT BCE MOMNOREHTM — HICPNMOD. URIDINM TPOYICTON L pysant

NAMATS ¥ baRooasary Nocns 90000 Ona OODMUMTON & BMNCKIM. KA NOTODMY BMODOMAETER NONEK M7 DY Twind A antele

Crapy Wmygmanmaayms UEF] 3anycx Windows ,
©-m-== m -y =

OO Iy A TINATGIOPN Sied) w0l 3300 N Mongwa LR Fi 1apanes \
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MoxeT moka3aThCsi, 4TO Takas MHOrOCTyIEHYarTas Ipoleaypa JOJKHA YBEIUMYUTh oOlee
Bpemst 3arpy3ku 1K, Ho Ha camom nene Bce mpoucxoaut HaobopoT. C UEFI cucrema 3amyckaercs
ropaszzio ObicTpee, Ouarofapsi BCTpOEHHBIM JpaiiBepaM M COOCTBEHHOMY 3arpy3uuky. B wurore,
nepen craproMm, OC mosyyaeT HCYEpHbIBAIOIIYI0 HHPOpMaLuioo 00 anmapaTHOd HauyMHKE
KOMIIBIOTEPA, YTO MO3BOJISET 3aIIyCKAThCA € B TEYCHUE HECKOIBKUX CEKYH/L.

Hecmorps Ha Bcro mporpeccuBHocTh UEFI, Bce ke cyluectByer psij OrpaHUYECHUH,
CACPKUBAIOLIUX AKTUBHOE PA3BUTHE U PACIPOCTPAHEHUE ITOrO 3arpy3uuka. [[eno B ToMm, 4TO I
peanu3aiy BceX BO3MOXKHOCTEH HOBOT'O 3arpy304HOro MHTepdeiica TpedyeTcs MOJHOLEHHAas ero
MOAJEPKKA CO CTOPOHBI ONEPAlMOHHBIX cucTteM. Ha cerogHsmHuil J€Hb B IOJHOM Mepe
ucnoib3oBatk Bo3MokHOcTH UEFI mozBosisser Tonbko Windows 8. OrpaHMyYeHHYIO MOJAEPIKKY
HOBOro UHTepdeiica umeroT 64-paspsaausie Bepcun Windows 7, Vista u Linux Ha siipe 3.2 u BbilIe.
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Tak »xe BoszmoxsHoctu UEFI ucnone3yrorcs B 3arpy3ouHoM MeHekepe BootCamp xommnanuein
Apple B cobcTBenHbIX cuctremax Mac OS X.

Hy a xak xe npoucxomut 3arpy3ka kommnbrorepa ¢ UEFI, ecnm Ha HEM HCHONB3YIOTCS
HenojiepuBaemas onepanuonHas cucrema (WindowsXP, 32-6utnas Windows 7) unu daiinoBas
pasmerka (MBR)? Jlnsi Takux ciiydaeB B HOBBIM 3arpy304HbIii MHTEepQeiic BCTPOCH MOAYJb
noaaepxkku comectumoctu (Compatibility Support Module), o cyTu, mpeacTaBisiFonmii U3 ceost
tpaguuuonHyto BIOS. IMeHHO 103TOMY, MOKHO BUJIETh, KAK MHOT'ME COBPEMEHHbBIE KOMIIBIOTEPHI,
ocHauleHHble cucteMHbiMU Mnatamu ¢ UEFI, 3arpyxaercs TpaJIulMOHHBIM CIIOCOOOM B pEXUME
smyisinuun  BIOS. Yame Bcero 3To HMPOUCXOAUT IMOTOMY, YTO MX BIJIAJENbLBI MPOJOJIKAIOT
ucnosb3oBath pasaenasl HDD ¢ tpagunonnoit MBR u He xotsaT nepexoauts k pazmerke GPT.

IIporpamma Hactporiku BIOS

Jig toro, uro Obl 3amycTuTh mporpammy HacTpoiiku BIOS Heob6xoaumo BO Bpems
MPOBEACHUST TPOIETypHl MepBOHaYaNbHOro TectrpoBanus [IK Haxkare onpeneneHHYIO KIIABUILY
WIM UX coyeTaHue. B mopapistonieM OONBIIMHCTBE CIydyaeB B HACTOJBHBIX KOMIIBIOTEpAX s
Bxoaa B BIOS Setup ucnonp3yercs knaBumma Del, pexe F1 umu F2. B nHoyrOykax Hao00poT,

HauboJee yacTo JJIs ATHX LeNel 3a1eicTBYIOTCS UMeHHO (yHKImoHansHble knaBumu (F1, F2, F11,
F12).

American
Megatrends

WWw.anii.com

BLUS(C) 2007 American Megatrends, Iac.
S PSKPL ACPT BIOS 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

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

VY3HaTh TOYHO, Kakh€ W3 KJIABUII HCHONB3yroTcs s 3amycka BIOS Setup moxno u3
MHCTPYKLIUHA K KOMIBIOTEPY WJIM CUCTEeMHOW maTe. Tak k€ B HEKOTOPBIX CIy4asX BO BpeMs
npoxoxaenust npouenypsl POST Ha skpan MOHHTOpa BBIBOAMTCS IMOJACKa3ka, O TOM KaKylo

KJIaBHUIII HCO6XOI[I/IMO Ha>XXaTb IJI1 BX0Ja B HaCTpOﬁKH.

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

268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4 .58CHz(186x45)
<CPUID :888206A7 Patch 1D :88888825 >
Menory Testing : 16382MB OK + 66M shared nenory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

> :BIOS Setup <F9) :¥pressRecovery? <F12> :Boot Menu <End> :0f lash
280 12-Z268-7AB9NCAMC -88
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[ToMrMoO HEOOXOIMMOCTH 3HATHh HYXXHYIO KiaBuily, Uit nonaganus B BIOS Setup, ne menee
BaXHO BBIOpATh MPABWIBHBIA MOMEHT €€ Haxarus. YToObl He omo3jarh, JIydlle cpasy IMocie
Havana 3arpy3kd 1K MHOrokpaTHO Ha)KMMaTh KJIaBHINY BXOJa. B OONBIIMHCTBE Cly4yaeB Takou
croco0 rapaHTUPOBAHO oOecreunBaeT 3amyck Hactpoek BIOS.

[Iporpamma Bios Setup umeer TeKCTOBBIA HHTEpdeiic 0e3 Kakux-I1nbo Tu3aifHepCKUX
YXUIIPEHUH U YIPABIISAETCS UCKIIOUUTEIFHO C TIOMOIIBIO KiIaBUATypbl. OOBSICHIETCS 3TO TEM, YTO
rpadudeckas 000JI0YKa ITOTO MPUIIOKEHHUS MPAKTHUECKH HE MeHsu1ach ¢ 80-bIX TOIOB, MOITOMY
BC€ BBITJIUT OYEHDb [IPOCTO U ACKETUYHO.

B obmewm cirydae uaTepdeiic BIOS Setup OpiBaeT ABYX THIIOB: C PACIONIOKCHHEM TJIABHOTO
MEHIO B JIBa CTOJIOLIA MM TOPU30HTaIbHO. [IOHATH Kakoil TUIl Hepe] BaMH MOXKHO cpa3y Iocie

BXOJia B MIporpaMmMy 1M OTKPLITUA €€ TJIABHOI'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 tis«: 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 yBHAWTE Ha CHHEM (DOHE CIIMCOK pa3/ielioB, pa3MeEIIeHHBIX B JIBa
cronbrna. Takoit BapuaHT XapaktepeH s Bepcuit BIOS, paspaGorannbix kommanwmeit Phoenix
Technologies (AwardBIOS, Award Modular BIOS, Award WorkstationBIOS). 1x TpagunnosnHo B
CBOMX CHCTEMHBIX TUIaTaxX MCHOJB3YIOT Takue mpousBoautenu, kak MSI, Gigabyte, Foxconn, ECS
U JpyTue.

Bo BTOpOoM ciydae mepea BaMH MOSIBUTCSI OKHO C cepbiM ()OHOM, B KOTOPOM MEHIO C
OCHOBHBIMH pazfieiaMd OyJeT pa3Mellarbcsi CBEpPXy 5KpaHa, B BHUJAE CHUHEH TOPU30HTAIbHOMN
nmojiocku. Takoit uHTEepdeiic, Kak mpaBuiao, mpucyn mis BIOS xommanuun American Megatrends
(AMIBIOS, Aptio AMIBIOS), ucnosnb3yromuxcst B Marepunckux miatax ASUS, Intel, ASRock u
HEKOTOPBIX JAPYTHUX.
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BIOS SETUP UTILITY

Advanced Pouwer

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

vVvVvVvYVvyVeYwy

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

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

e Select Screen
tl  Select Item
.- Change Field
Tab Select Field
F1 General Help
F10  Save and Exit
ESC Exit

v02.61 (C)Copyright 1985 2009, American Megatrends. Il
Hecmotps Ha Takue pasnuuus B uHTepdelice 3TUX ABYX BapHaHTOB, Bce paszzaeisl BIOS Setup
UMEIOT CXOXee MpenacraBieHne. Uto Obl yOeAWThCS B 3TOM, JaBalTe IMOCMOTPHM Ha CTPYKTYPY
OKOH TIPOTPaMMBI B 000UX CITyJasx.
B BepxHeil wyacTu SKkpaHa BBl BCErJa HaijieTe Ha3BaHWE TEKYIEro paszaena (B ciydae C
TOPH30HTAIGHBIM MEHIO HAa3BaHUE MOJICBEYMBACTCS) WIIH TIOpa3/ieria.

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

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

IDE Primary Haster
IDE Primary Slave
SATAL

SATAZ

SATA3

SATA4

SATAS

E-SATA

YyYyVvVveYvyvyw

Floppy Drive A
Hold on

» System Information

Tde+:Move Enter:Select

[Tue

Standard CHMOS Features

81/06/20091

[14:43:371

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

[Not
[all

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

Installed]
Errorl

[Press Enterl

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

Help Iten

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

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

F10:Save ESC:Exit Fl:General Help

F6:0ptinized Defaults

OCHOBHYIO YacTh 2KpaHa 3aHMMaeT 00JacTh, B KOTOPOH pa3MeIIaeTcs CIHUCOK IMOApa3IesioB
(o003HauarTCs TPEYroJbHBIMHU CTpENIKaMH) W TapaMeTpoB BbIOpaHHOTrO pazzaena. CmpaBa oT
HAaUMEHOBAHUS IMapaMeTPOB pacroyiararoTcsl MX 3HadeHus. [Ipu 3TOM CTOUT yd4ecTb, YTO €ClU
napaMeTp BBIJIENECH ONEAHBIM IBETOM (TOJIYOBIM WM CBETIO-CEPBIM), TO OH JINOO MMEET CTaTyc
«TONBKO I YTEHUS» M HECeT HCKIIOYUTENhHO WH(MOPMAIMOHHBIA XapakTep, OO I ero
penakTUPOBaHUS HEOOXOAUMO U3MEHUTH APYTOH, CBSA3aHHBINA C HUM MapaMeTp.
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BIOS SETUP UTILITY

ai Ai Tweaker Advanced Power Boot Tools Exit
HaszBaHue pasgena Use [ENTER]. [TAB]
[17: :091 or [SHIFT-TAB] to
System Date [Fri 64/15/20111 select a field.
Language [Englishl
Use [+] or [-] to
configure system Time.

» Storage Configuration T

» AHCI Configuration
b Sl tee Tafarkation Cnpaso4Hasa uidopmauus

Knasuwwu ynpasnexua
|
> Select Screen
Tl Select Item
.- Change Field
Tab Select Field
F1 General Help
F18 Save and Exit
ESC Exit

Cnncok noapasfenos 1 napaMeTpoB

v02.61 (C)Copyright 19852009, American Megatrends, I

[IpaByto 4YacTh 9KkpaHa OOBIYHO 3aHMMAET CTOJIOEI, B KOTOPOM BBIBOJUTCS KpaTKas
cripaBoYHasi HH(GOPMAIHS TIO BBIICTICHHOMY MapaMeTpy WM MOJpa3Aey, a TaK e MOJCKAa3KH 10
BO3MOXKHBIM JICUCTBHSIM M HCIOJB30BaHUIO KJIaBUIN ympasieHus (American Megatrends). B
nporpamme HacTpoiiku BIOS ¢ cunum ¢hoHOM, TIOJICKa3Ka MO MCHOJIB30BAaHUIO (YHKIIMOHATBHBIX
KJIABHIII PACIIOIaraeTcss 0OBIYHO B HIDKHEH YacTH dKpaHa.

He cMoTps Ha pazHoe 1seToBoe odopMiieHHE M HEOOJBbIINE PA3IUYUS B PACHOJIOKEHUU Ha
9KpaHe pabouux 3JIEMEHTOB, IO CBOEH cyTu o0a uHTepdeiica O4eHb MOXOXKH, M MPENOAHOCAT
MH(OPMALIMIO TOJ30BATENSAM MPAKTHUECKH OJMHAKOBBIM 00pa3oM. MMEHHO Mo3TOMy MpueMBbI
pabotsl ¢ mapamerpamu BIOS B 060ux cirydyasx MpakKTHYECKH OJIMHAKOBBI.

Jlis HaBUranuu Mo MEHIO M BbIOOpa HYKHBIX MapaMeTpoB, MOJPA3/EiOB WU Pa3AeiioB
HCIOJIb3YIOTCSA KJIABUILIK CO CTpPEIKaMH, a A WX OTKpbITHS — KiaBuiia «Beomy» («Entery). 3a
BO3BpAT K MPEAbIAYIIEMY SKPaHy U BBIXOJ M3 TEKYIIMX HAacTpoek oTBeuaeT kiaBuia «ESCy. Tak
)K€ TIpU TIOMOIIY 3TOW KJIABHUIIK Bbl MOxeTe BHIATH U3 BIOS Setup 0e3 BHeceHHs1 M3MEHEHHI B
HACTPOMKH, HAKAB €€ B INIaBHOM MEHI0. [loMUMO 3TOr0 HEU3MEHHBIMU SIBIISIFOTCS] (DYHKIIMH KJIABUII
«F1», BeibiBaromei crpaBky u «F10», nannmamsupyromieit Beixoa u3 BIOS Setup, u3 mob6oro
MecCTa MPOTrpaMMBbl C COXpaHEHHEM clielaHHbIX n3MeHeHnit. Knmasumm «PageUP»/«PageDowny wim
«+»/«-» TPaAULIMOHHO HUCIOJB3YIOTCS UIsl MOCJIEAOBATEIbHOIO Mepedopa MOCTYHMHBIX 3HAUYCHUMN
M3MEHSEMbIX IapaMETPOB.

Kpome BbImIenepeynciaeHHbIX KiIaBUIN, JUisi paboTel ¢ Hactpoiikamu BIOS wmoryt
WCIIONB30BaThCcsl U Apyrue (QyHkmuoHanbHble KiaBuIM («F2» - «F9», «F11l», «F12»), HO HX
Ha3Ha4Y€HHE B 3aBUCHUMOCTU OT MOJIEJIH IIaThl U €€ MPOU3BOAUTEINS, MOXKET OTInYaThcs. Brpouewm,
9TO0 OBl MOHATH, 32 UYTO KaXKJas W3 HUX OTBEYaeT, HecloXHOo. JlocraTouyHO oOpaTuThCA K
MOCKa3KaM, BOZHUKAIOIIUM Ha SKPaHE WJIU MOJUCTaTh PYKOBOJICTBO K CHCTEMHOM ILJIaTe.

OcHoBHble pasaensl BIOS Setup ¢ KOJIOHOYHBIM INIAaBHBIM MeHIO (cuHuil ¢hoH)

Kaxnas Mozenb MaTepHHCKOH IUIaThl BO MHOTHX CIy4asX MMEET CBOM YHHKaJIbHBIH HabOp
HacTpanBaeMbIX IMapaMeTPOB, HO MPU 3TOM Ha3BaHMs M TeMaTH4yecKas HaIpaBJICHHOCTh OCHOBHBIX
pazzaenoB BIOS Setup 00b14HO OCTarOTCSI HEU3MEHHBIMHU.

Standard CMOS Futures
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B nanHom pasznene cocpenoToueHbl OCHOBHBIE (CTaHAAPTHBIE) HACTPOMKM KOMIIBIOTEpA, K
KOTOPBIM OTHOCSITCSI: YCTAaHOBKA CHCTEMHBIX JaThl U BpemeHu (Date, Time), mapaMeTpsl TUCKOBBIX
nakonuteneid (IDE Channel), a Tak xe pasnuuHas wuHbopManus o cucreme (CBEACHUS 00

CHOS Setup Utility Copyright (C) 1984-2811 Auverd Software
Standard CNOS Features

Date (nn:dd :yy) Feb 16 2814
Tine (hh:nn:ss) 21 : 19 : 14

IDE Channel
IDE Channel

Master [None]
Slave [None] Change t

IDE Chamne |
IDE Channel
IDE Channel

Slave [Nonel
2 Master [Nonel (Heek>
Master [Nonel Sun, to S

8
8
IDE Chamnel 1 Master [Nonel yeal
1
2
3

Halt On (ALl , But Keyboard) (Month>

Jan. Lo

Day>
1 to 31 (or maxinum

allowad in the ponth)

{Year>
2088 to

Thes tMove Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit Fl:GCeneral Help
F5:Previous Values FGE:Fall-Safe Defaults F7:0ptinized Defaulls

Advanced BIOS Features

DTOT pasnen coaepkuT pacmupennbie HacTpoitku BIOS. K naunbomnee pacrpocTpaHeHHBIM U3
HHUX MOXXHO OTHECTHU:

VYnpasiieHue K3-naMsaThi0 HEHTPAIBLHOTO Mpolieccopa

[TapameTpsl, cBsi3aHHBIE C HIOAHCAMH 3arpy3kH KommbioTepa. Hampumep, 371ech MOXKHO
BKJIFOYUTH/OTKIIOUNTE pekuM NumLock, pexum yckopennoi 3arpysku (Quick Boot), a Tak xe
MOKa3 JIOTOTHIIA MPOM3BOIUTENS IUIaThl BO BpeMsl MPOBEACHHUS MPOLEAYpbl CaMOTECTUPOBAHUS
(Full Screen LOGO Show).

Bri6op mocnenoBaTensHOCTH ompoca 3arpy3o4uHbix ycrpoiictB (First/Second/Third Boot
Device). Eme oana camas BoctpeboBannas Gpyukius B BIOS Setup, Hapsay ¢ yCTaHOBKOM JaThl U
BpEMEHHU.

BrmroueHne/oTKIII0UEHNE TEXHOJIOTHH CAaMOKOHTPOJIS KecTKoro nqucka S.M.A.R.T.
CHOS Setup Utility Copyright (C) 1984-2811 Avard Software
Advanced BIDS Features

» Hard Disk Boot Priority [Press Enter) Iten Help

Quick Boot LEnabled]

EFI Cb/DUD Boot Option [Autol

First Boot Device [Hard Disk]

Second Hoot Device [Disabhled]

Third Boot Device (Disabled]

Password Check [(Setup)

HDD S.HM.A.R.T. Capability [Disabled]

Linit CPUID Max. to 3 [Disabled]

No-Execute Memory Protect [(Enabled]

Delay For HDD (Secs) [ 8]

Full Screen LOGD Show [(Disabled]

Init Display First (pCil

Onboard VGA [Autol

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

Tiee :Move Enter:Select +/-/PUs/PD:Value FlB:Save ESC:Exit Fl:Ceneral Help
F5:Previous Values FG6:Fail-Safe Defaults F7:0ptinized Defaults
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Advanced Chipset Features

B sToM pasnene onmmchIBarOTCS HACTPONKM YHIICETa, YCTAHOBJICHHOTO B CHCTEMHYIO ILJIaTy,
BCJIEJICTBHE Yero HaboOp MapamMeTpoB 3/€Ch HANPAMYIO 3aBHCUT OT €ro TWUIa U Moau¢pukaruu. B
OOJIBIIMHCTBE CIIyyaeB 3/€Cb COOpaHbI OIIMH, OTBEUAIOLIME 3a PabOTy ONEpaTHBHOM MaMsITH
(perynupoBKa YacTOThl M TAalMHUHIOB), IIMHBI OOMEHA JAaHHBIMH Mexay mnporeccopom u O3V,
rpaduuaeckoii mabl AGP/PCI-E u Buaeoananrepa.

Phoenix - AwardBIOS CMOS Setup Utility
Advanced Chipset Features

» DRAM Clock/Drive Control Press Enter

» RGP & P2P Bridge Control Press Enter

» CPU & PCI Bus Control Press Enter
HALT Command Detect Disabled
System BI0OS Cacheable Disabled
UVideo RAM Cacheable Disabled
Intruder Detection Disabled

Fl:Ceneral Help

Cnenyer OTMETHTb, YTO B HEKOTOPHIX CHUTyalUsX KMEHHO C TIOMOIIbIO H3MEHEHHUS
MapaMeTpoB 3TOTO pasjiela MOXKHO MOBBICUTH CKOPOCTh PabOThl KOMIBIOTEPA WM Kak TOBOPST,
COBEpIINTh pasroH. lIpaBna, B mocnenHee BpeMs OMNIMH, OTBEYAIONIIEE 3a YBEJIMYEHHE CKOPOCTH
pabotsl [IK, wyame Bcero BBIHOCSTCS NPOU3BOAUTENSIMU B OTAEIBHBIA CHENUATU3UPOBAHHBIN
paznen BIOS.

Integrated Peripherals

JlaHHBII pa3fen COACPKUT TapaMeTphl, OTBEYArOIIME 3a paboTy, HMHTETPHPOBAHHBIX B
MaTepUHCKYIO IUIaTy, TEPUPEPUIHBIX YCTPOMCTB, TaKMX KaK: KOHTPOJUIEPHI JKECTKHX IHCKOB,
USB- nopToB, 3ByKOBBIX U CETEBBIX aJIalITEPOB, M MPOIHX.

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

eXtrene Hard Drive (XHD) [Disabled] Iten Help
PCH SATA Control Mode LAKCI1]

ORON UI and Banner [Enabled)
SATA PortB-3 Native Mode [Enabled]

USE Controllers [Enabled)

USH Legacy Function [Enabled]

USB Storage Function [Enabled)
Azalia Codec [Disabled]}
Onboard H/W 1394 [Enabled]
Onboard H/N LAN [Enabled]
SMART LAN [Press Enterl
Onboard LAN Boot ROM [Disabled]
Onboard USB3.8 Controller [Enabled]
eSATA3 Controller [Disabled]

eSATA3 RAID Configuration [Press Enter)

fi++:Move Enter:Select +/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
FS5iPrevious Valuas FG:Fall-Safe Defaults F7:0ptinized Defaults

Hampumep, 3mech BBl MOXET€ BKIIOYUTH/OTKIIOYUTH BCTPOCHHYIO 3BYKOBYIO KapTy,
noanepxky USB-ycTpolicTB BBoAa mwiu BbIOpaTh pexkuM RAID mis co3maHusi MaccuBa >KECTKHX
JIUCKOB.
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Power Management Setup

3nech coOpaHbl OMNIMK, OTBEYAIOUIUE 3a AJIEKTPONUTAHUE M PEKUMBI DHEProcOepexeHus
KOMIIBIOTCPA. HpaKTI/I‘ICCKI/I BCC COBPCMCHHLIC KOMIIBIOTCPBI ITO3BOJIAKOT OCYLICCTBIIATH
yIpaBJCHUE HJICKTPOIUTAHUEM HEMOCPEACTBEHHO M3 ONEPAllMOHHOW CHUCTEMBI, HO JUJISi 3TOTrO
Tpebyercst mojyepkka co croponsl BIOS cnemmanusupoBannoro cranmaptel ACPI, pexum, u
(YHKIUU KOTOPOTO, PETYIUPYIOTCS KaK pa3 B 3TOM pasJielie.

Tak xe 31€Ch Bbl MOXKXCTC YKa3aTb, KaKHC I[GﬁCTBHH AOJDKHBI MMPOUCXOJUTH IIPU HAXKATHU HaA
KHOIIKY IIHMTaHus, HACTPOWUTL YCJIOBUA BKIIOYCHUA IIK u ero nepexoga K IOHHXXCHHOMY
MOTPEOJICHUIO YHEPTUU WU BBIXOJIa U3 «CTISTIKID.

CHOS Setup Utility Copuright (C) 1984-2811 Auard Software
ver Managenent Setup

ACP1 Suspend Type [SA(STR)] Iten Help
ACPI LED Control [Enabled])
Soft-0ff by PHR-BIIN [instant-0ff1
PHE Event Make Up [Enabled]
Resune by Alarn [(Disabled] [S1(P0OS)]
] Set suspend type to
) ! Power Un Suspend under
HPET Support [Enabled] ACPI 0OS
HPET Mode [32-bit nodel
Pouwer On By Mouse [Disabled] [S3(STR)]
Pouwer On By Keyboard [Disabled] Set suspend tupe to
ind to RAN unde:
AC Back Function [Soft-0ff]
ErP Support [Disabied]

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

PnP/PCI Configurations

B atom paznene mHaxoasTcs mapameTpsl ynpasienus Texaojgorun Plug and Play, orBevaromieit
3a pacmpejeneHue pecypcoB Mexay yctpoiictBamu 1K u ux OpicTpoe KOHQUrypupoBaHUE, a TaK
e Hactpoiiku pabotel mmHB PCI. Kak mpaBuio, naHHble (YHKIIMHA C YCIIEXOM BBITIOJIHSIOTCS
cucTeMOiM U He TpeOyroT pydyHOro BMelIarenabcTBa. [103TOMy B COBpPEMEHHBIX KOMIBIOTEpax
JAHHBIN pa3/ie] MOXKET OTCYTCTBOBATh BOBCE.

PC Health Status (H/W Monitor)

CoBpeMeHHbIE MAaTEPUHCKHE IIAThl BCETJAa OCHAIIAIOTCS JAaTYMKAMH, KOHTPOJIUPYIOIIMMHU
paboure TemmepaTypbl W HaNpsHKEHUS OCHOBHBIX YCTPOMCTB, a TaK € CKOPOCTH BpalleHUS
BEHTUJISITOPOB CHCTEMBI OXJaXKIeHHS. Bce MX mokaszarenu Kak pa3 U OTOOpa)karoTCs B JaHHOM
pasznerne.

[Tomumo storo B PC Health Status MoxxHO ympaBisTh pexxumamu pabOTHl BEHTUISTOPOB U
HACTpauWBaTh BapUAHTHI OMOBEIICHWN Ha Cllydad BO3HUKHOBEHUS IEpPErpeBa, OCTAHOBKHU KyJepa
WJIM OTKPBITUS KPBIIIKK KOpITyca.
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CMOS Setup Utility Copyright (C) 1984-2811 Award Software
PC Health Status

Reset Case Open Status [(Pisabled) Item Help

Menu Level

[Disabled]
Don't resel case

open status

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

at next boot

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

Tlee: ap 1S 0 PU/PD :Value FIl ve Ef xit Fl:Ceneral Help
Pres b : F7:0ptinized Defaults

Frequency/Voltage Control

B nanHOM pasnene coOpaHbl NapaMeTpbl, OTBEYAIOUIME 3a YCTAHOBKY PabOUYMX 4YacTOT U
3HAQYECHHUM HAIPSHKEHUM IS POLECCOpa, ONEPATUBHOM IMAMSTH, BUJICOKAPThI U IPYTUX YCTPOWCTB.
[Io ymoyyaHuiO BCE€ YACTOTBI M HANPSDKEHHWST HMMEIOT PEKOMEHJIOBAHHBIE 3HAYEHUS W
HACTPanBaIOTCSI aBTOMAaTUYECKH, YTO TAPAHTHUPYET HAJIEKHYIO pabOTy CUCTEMBI.

Phoenix - AwardBIOS CMOS Setup Utility
FrequencysVoltage Control

Dummy 0.C [Disabled] Item Help

Extreme Cooling [Disabled]
» Memory Feature [Press Enter]
» Uoltage Control [Press Enter]
» CPU Feature [Press Enter]

CPU Clock Ratio [20 X1

CPU Host Frequency(Mhz) (1811

MCH Strap [Auto]

CPU Uncore Frequency(Mhz) [Autol

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

0C Recovery [Disabled]

Save Profile [Press Enter])

Load Profile [Press Enterl

Ti+«:Move Enter:Select +/-/PU/PD:Value F10:Save ESC:Exit F1l:General Help
F5:Previous Values F?: Defaults

Tem He MeHee, 3HaueHNE HEKOTOPBIX IapaMETPOB 3TOTO pa3zieia MOKHO U3MEHATh BPYUHYIO.
OTO naeT BO3MOMKHOCTH DPa30rHaTh IPOLECCOP, NaMATh U IPOYME KOMIIOHEHTBI, 3aCTaBUB HX
paboTaTh Ha MOBBIIIEHHBIX YacTOTax. TOJbKO HEOOXOAWMO MOMHHTH, YTO C OJHOH CTOPOHBI,
Pa3roH MO3BOJIAET YBEIMYUTH OOIIYIO IPOU3BOIUTEIBHOCTh CUCTEMBIL, @ C IPYTOil — MOXKET BbI3BaTh
coou B pabote IIK u crare nmpuumHON BBIXOAA M3 CTPOSl PA30THAHHOIO JKejie3a (Hampumep, Mpu
YCTQHOBKE 3aBbIIIEHHBIX 3HaueHW HanpsbkeHuit). Tak uro 37eck ciexyer OBITh OYEHb
OCTOPOKHBIMHU.
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CHOS Setup Utility - Copyright (C) 1984-2811 Award Software
MB Intelligent Tweaker(M.I.T.)

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

Advanced Frequency Settings [Press

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

Miscel laneous Settings [Press Enterl

BIOS Version F6

BCLK 180.32 HHz
CPU Frequency 4514 .47 MHz
Menmory Frequency 2148 .24 MHz
Total Memory Size 16384 HB

CPU Tenperature 38.8 °C

Ucore 1.344 VU
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 OTMCTUTHb, YTO MHOTHEC KPYIIHBIC MPOU3ZBOIUTCIN MATCPUHCKHUX ILIAT OINIOHUU I10
HaCTpofIKe qaCcToT n HaHpSDKeHI/Iﬁ BBIHOCST B CHeHI/IaJ'II)HHﬁ pasacii ¢ OpUIrMHAJIBHBIM HAa3BaHUEM,
nanpumep MB Intelligent Tweaker (M.1.T.) unu Cell Menu.

Load Fail-Safe Defaults

DOT0 HEe pa3zden, a KomaHaa, cOpaceiBaromasi Bce HacTpoiiku BIOS k 3HavyeHHMSIM 110
YMOJIYaHHIO, TIPU KOTOPBIX TapaHTHUpYyeTcs cTabuiibHas pabota Bceil cucreMbl. Ilocime BbIOOpa
3TOr0 MYHKTA Mepej BaMU OTKPOETCSl OKHO, B KOTOPOM MOTpeOyeTCsl MOATBEPAUTH COPOC HACTPOEK
Ha)KaTHeM KJIaBUIIHU «Y ».

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

HB 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 Passuword

Pouwer Management
Load Fail-Safe Defaults (¥/N)? N

PC Health Status

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

Load Optimized Defaults
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Komanma, ycranaBnmuBaromiasi 3HaueHus Hactpoek BIOS Takum o6Opa3om, uToObl Obl ObLIa
obecrieueHa ONTHMAJbHAS MPOU3BOJUTEIHLHOCTh KOMITBIOTEpAa C COXpPaHEHHUEM CTaOWIBHOCTH
paboThI BCEX ero KOMIOHEHTOB. [Ipy 3TOM mapaMeTpbl, KOTOPBIC MOABEPratOTCS aBTOMATHUECKOMY
W3MEHEHHUIO, 3aBUCSIT OT MOJICIIM CUCTEMHOM TUTATHI K MOTYT Pa3HUTHCS.

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

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

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

ti+¢: Select Iten F11 : Save CHOS to BIOS
F18 : Save & Exit Setup F12 : Load CMOS from BIOS

Load Optinized Defaults

OpHaKo y4THTE, YTO TaKasi ONTUMH3AIHS HACTPOCK B HEKOTOPBIX CIy4asiX MOXET MPUBECTH K
HECTaOMJIBHOW paboTe CHUCTEMBI M3-32 HECOBMECTHMOCTH yCTAaHOBIIGHHOTO 00OpymoBaHus. Torma
CIIEyeT BEPHYTHCS K HACTPOMKaAM 10 yMOJI4aHuIo mpu oMotk komauael Load Fail-Safe Defaults
Y TIONTPOOOBATh HACTPOUTH HY)KHBIE MTapaMeTPhl BPYIHYIO.

Set Supervisor Password

Komanga, xotopas MO3BOJISIET YCTAHOBUTH, CHATh WM HM3MEHUTh AJAMHHHUCTPATHBHBIM
MapoJib, KOTOPBIM MCIOIB3YETCS AJISl MOJIHOTO JI0CTyna Ko BceM HacTtporikaM BIOS, a tak xe npu
3arpyske [1K.
Set User Password

Komanza, ycranaBiuBaroriasi Hojab30BaTEIbCKHI MapOIlb, MO3BOJISIFOIINAN MOTYYUTh JOCTYI K
nmpocMoTpy 3HadeHuil mapametpoB BIOS. To ecth GONBIIMHCTBO HACTPOEK OYIET 3aKpPBITO IS

PCAAKTUPOBAHUA. Tak xe ,I[aHHHﬁ IapoJib MOXHO HUCIIOJIb30BATh IIPH 3arpy3KEe KOMIIBIOTEpPA.

OcHoBHble pasaeisl BIOS Setup ¢ ropu3oHTaIbHBIM [NIABHBIM MEHIO (cepblil hoH)

Main

Hcxonst w3 Ha3zBaHUs, 10 MHEHHIO DPa3pabOTYMKOB, B ITOM pasjeiie COOpaHbI TJaBHBIC
Hactpoiiku BIOS, k KOTOpBIM OTHOCSTCS BpeMs W JlaTa, MapaMeTpbl YCTaHOBJEHHBIX JMCKOBBIX
HakonuTened M obmias cucremHass uH(opmanus (Bepcus BIOS, monens mpomeccopa, o0beM
ycTaHOBJIeHHOH mamsiti). Takum oOpazom, Main siBisieTcsl MPaKTUYECKU MOJTHBIM aHAIOIOM YXKe
3HaKoMoro Ham paznena Standard CMOS Futures.
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BIOS SETUP UTILITY

Suyntes Tine

Kak BbI, HaBepHOE, yXKe JOoraJaliuch, HanOojaee BOCTPEOOBAHHON OMITUEH B IAHHOM pasjele,
SIBJISIETCSI HACTPOMKA CUCTEMHOM J1aThl U BPEMEHHU.

Advanced

Kak mpaBuio, »TOoT paszmen wuMeeT HauOOJIbIIee KOJIMYECTBO OMIUN JJIsi HACTPOWUKH
komrnoHeHTOB W [IK u BKirouaer B ce0s cpa3dy HECKOJNBKO 3HAYMMBIX TOAPA3JeNoB. 3/eCh
HAXOJSATCS TMapaMeTphl, OTBEUAIOIIe 3a paboTy reHTpansHoro mporeccopa (CPU Configuration),
OIepaTHBHOW mMamsTH, BHIcoamantepa, ummcera (Chipset), muubl mepenaun nanabix PCI u
texnojorun Plug and Play (PnP/PCI Configuration, PCI PnP), BcTpoeHHBIX mNepudepHitHbIX
ycrpoiicte (Onboard Device Configuration), mopros USB (USB Configuration) u apyroro
000py10BaHUS.

» Jumper Freoe Couliguration

Tak xe B 3TOM pa3jiene MOKHO HalTW OIIMHM Pa3roHa, MO3BOJIAIONINE BPYUYHYIO 3aJaBaTh
3HAUEHUs 4YacTOT M HAIPsDKEHUH Ipolieccopa, maMsaTH, a Tak ke mmHbl PCI-E. B HexoTopbIxX
ClyyasiX, JIONOJHUTEIBHO  TMOJb30BAaTEIsIM  JOCTyIHA  peryJupoBka  3amepxkexk  O3Y
(TaliMUHIU/TaTeHTHOCTh). BO MHOrMX MOAENSIX MAaTEepPUHCKUX IUIAT, HapaMeTphl, OTBevarollue 3a
pasroH, BBIHOCATCS B OT/AENbHBIM mopapasaen (Hampumep, JumperFree Configuration) mnm naxe
CaMOCTOSITeNbHBIN pazjien rnaBHoro MeHio (AlTweaker, Overclocking i ExtremeTweaker).
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W3-3a noctarounoro OonpIIOro HaOOpa KOMIIOHEHTOB M Pa3HOOOpa3Hs MmapaMmeTpoB, paszel
Advanced mpakThdyecku HE HMMeEET YHH(PUIMPOBAHHOH CTPYKTyphl. B 3aBHCHMOCTH OT Monenu
iatel U pazpadorynka BIOS, koamuecTBO moapa3esioB/HACTPOEK W UX HAa3BaHHS MOTYT CHIIBHO
pasHuThea. Bens ecnm cpaBHuBath ¢ Bepcueir BIOS Setup, xotopas mmeer cuHMi (POH, TO
nojiyyaercsi, uto B pasaene Advanced cobpano comepxkumoe cpasy msaTu paszaeios: Advanced BIOS

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

Power

JlaHHBIN pa3aen mo CBOeMy COJIEP)KaHWI0 M CyTH MISHTHYCH paszaeinam Power Management
Setup u PC Health Status (H/W Monitor).

Saspond Mode

31ech HaXxOAATCs IapaMeTphl, OTBEYAIOUIME 3a 3JIEKTponuTaHue U sHeprocoepexenue 1K,
MOHHUTOPUHI pabouuX TeMIEepaTyp U HaNpsHKEHUH €ero OCHOBHBIX KOMIIOHEHTOB, a TaK JKe
KOHTPOJISI CKOPOCTEH pallieHHsI BEHTHIIATOPOB.

Boot

Vike W3 Ha3BaHWS BUIHO, YTO JAHHBIA pa3jes OTBeYaeT 3a KOH(PUTYpHUPOBAHUE MapaMeTpOB
3arpy3Ku Komibtotepa. IMEHHO 371eCh pa3MelieHbl, BOCTPEOOBAHHBIE MHOTUMHE IOJIb30BATEIISIMH,
HACTPOMKH  OMpEACTICHUS  MOCJIEAOBATEIbHOCTH  OMpOCa  3arpy304YHbIX  YCTPOHCTB  H
BKJIIOUeHHE/oTKIFoueHne knaBumu «Num Lock» (moapasaen Boot Settings Configuration).
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BIOS SETUP UTILI

» Boot Dowice Priority

Bo MmHuorux cnyuasx pasgen Boot Bxirouaer B ceOst mompasiment Security, comepskariuii
KOMaH/Ibl YCTAHOBKH, CHATHS WM U3MEHEHUS aJIMUHUCTPATHBHOTO U MOJIb30BATEIILCKOTO TTapOJICH.
B nexoToprix ke Bepcusx BIOS Setup mapaMerpsl yripaBieHHs TapOJIIMA MOTYT OBITh BBIHECCHBI
B OTZIEJIbHBIA OJTHOMMEHHBIN pa3en.

Tools

BonpmIMHCTBO CHCTEMHBIX TIUIAT OT momyJsipHOro mnpousBogutens ASUS, comepxut
JOTIOJTHUTENFHBIA  pa3lies, B KOTOPBHIH TOMEIIAIOTCS BCIOMOTATeNbHBIE WHCTPYMEHTHI ISt
oonoriiennss BIOS (EZ Flash 2), ortkmrouenus/Briarouenus Muau-OC Ha siape Linux (Express
Gate), coznanust npoduiei nHauBUIyansHbIX Hactpoek BIOS (O.C. Profile), a tak e nmpoBepku
MOJIKJTIOYEHUSI CeTeBOT0 Kabesst Bo Bpemst 3arpysku [TK (Al NET 2).

Exit

DTOT pa3den oTBeyaeT 3a BBIXOJ M3 MeHIo HacTpoek BIOS u oObenunsier B cebe Takue
KOMaH/IbI KaK:

e Exit & Save Changes — oOecrieurBaeT BBIXOJ M3 HPOrpaMMbl C COXPaHEHHEM BCeEX
CIIC/IAHHBIX BAMH U3MEHCHH.

e Exit & Discard Changes - ocyiiecTBisieT BbIXOJ W3 MPOTrpaMMbl 0e3 COXpaHEHHs BCeEX
CEJIaHHBIX U3MECHEHMII.

e Load Setup Defaults — Bo3Bpamaer Hactpoiiki BIOSk 3HaueHUsAM 110 yMOI4aHUO (cOpoOC K
3aBOJICKUM HACTpOHKaM).

o Discard Changes — oTMeHa clie/IaHHBIX H3MCHEHHI 0€3 BBIX0/1a M3 MPOrPaMMBI.
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BIOS SETUP UTILITY

Exit B Sowve Duu-qes

Save configuration changes and exit nou?

[Cancell

[Tocne BBIOOpa JTFOOOH W3 BBINICYKAa3aHHBIX KOMaH/I MEpe]l BaMHU TIOSBUTCSI OKHO, B KOTOPOM
HE0OX0IMMO MTOATBEPIUTH €€ BBITIONHEHHE, HAXKaB KIIABUINY «Y», a 3areM « BBo»

YcranoBka BpeMEHH U JIaThI

BIOS Setup ¢ cunum ¢ponom

C moMOIIBIO KIIABHII CO CTPEIIOYKaMH IepemMernaeM Kypcop Ha pasmen Standard CMOS
Futures u naxxumaem «BBom» («Entery»). YacTo 3TOT pasgen CTOMT MEPBBIM U HHYETO HHUKYJA
nepeMeIiarh He HaJio, HO OBIBAIOT M MCKITIOYCHUS.

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

Date (mn:dd :yy) Feb 16 2814
Time (hh:mm:ss) 2l #1119 = 1%

B oTkpbiBIIEMCS OKHE C OMNIMSIMH, CBEPXY HaXOIuM JBa HYXKHBIX HaMm mnapamerpa — Date
(Hdata) u Time (Bpems). [Qns nepememieHuss MeXIy 3HAUCHUSIMU IapaMETPOB HCIOJIb3YHUTE
cTpenoyku. [l yCTaHOBKM 3HAU€HUN MOXKHO NPUMEHSTh Kak KiIaBUIIU «+»/«PgUp» umm «-
»/«PgDny», Tak U HemocpeACTBEHHBIH BBOJ LU(dp ¢ KiaBuaTypsl. Jns ¢ukcanuu ycTaHOBIEHHBIX
3HauYeHUH npeaHa3HaueHa kinaBuiia «BBomg» («Entery).

OOt anropuT™M AEMCTBHUI 3/1€Ch JIOCTATOYHO MPOCT: YCTaHABIMBAaEM Kypcop Ha HY>KHOE
noJie (MOJICBEYMBACTCSl KPACHBIM), BBOJHUTE HIIM BBHIOMpAETe €ro 3HaueHue U Haxumaere «BBomy.
Jlanee mepexoauM Ha CleIyrollee MoJjie U BCE NMOBTOPSAEM [0 TEX IOp, MOKa BCE MapaMeTphbl HE
OyIyT yCTaHOBJICHBI.

[Tocne Toro xak Bce 3HAYEHUsl BBEIEHBI, JUISI COXPAHEHUS M3MEHEHUI Ha)KuMaeM KJIaBUILY
«F10». B oTkpsIBIIEMCs KpaCHOM OKHE BBOJMM OYKBY «Y», Ha)KaB Ha KJIaBUAType OJHOMMEHHYIO
knaBuiy. [Tocie nepe3arpy3ku HOBbIE 3HaY€HUSI BPEMEHHU U JaThl BCTYIIAT B CHILY.

BIOS Setup ¢ cepsim poHOM

[Tpy moMoIIK KIABHII ««—» H «—» BbIOMpaeM pazaen Main, XxoTs B OOJBIIMHCTBE Cly4yacB
3TOTO JIeNaTh He NMPUJIETCA, TaK KaK OH MPAaKTUYECKU BCET/a PacolaraeTcs MepBbIM M OTKPhIBACTCS
10 YMOJIYaHHIO cpa3y nocie Bxozaa B BIOS Setup.
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BIOS SETUP UTILITY

'

[Tue 02/18/20141

Haxomum B atom pazmene mapamerpbl System Date (Cucremuas nara) m System Time
(CuctemHoe Bpems) M IepeMellaeM TyAa Kypcop, UCHOJb3ys KIaBUIIM «|» U «T». [anee g
BBOJIa 3HAYEHUI UCTOIB3YyeM JHOO0 HETOCPEACTBEHHO KIIABHIIH C IU(ppaMu, JTHO0 KIABUIIH «+» U
«-». 115 mepeMenieHuss MeX Ty MOJISIMU BHYTPU OJHOTO MapaMeTpa 3/ech NpeAHa3HaueHa KiaBulla
«Taby. ITocne BBoga TpeOyeMoro 3HadeHUs Ha)KuMaeM «BBom».

Kak u B mpenmpiaymem ciydae, 4TOObl COXpPaHWTh BHECEHHbIE W3MEHEHHUS, HAXKUMAEM
kinaBuiry «F10», a 3atem «Y». Cpa3y mocie storo npowusoiger mnepesarpyska I[IK, m HOBBIC
MapaMmeTpsl BCTYISAT B CHITY.

CMeHa 3arpy3049HOro YCTPONMCTBA

[Ipu ycTaHOBKE ONepalnOHHOW CHUCTEMbI WM MPOBEACHUN NPOMUIAKTHUYECKUX paboT C yxe
yctanoBjeHHOM OC, yacTo HE00X0UMO 00ECTIeYUTh 3arpy3Ky KOMIThIOTEpA HE C KECTKOTO JIMCKA,
a c ontuueckoro Hocutens, USB-uamku wim kakoro-nubo Apyroro ycTpoilcTBa XpaHEHHUS
naHHbIX. [loaTOMy OJHOM M3 caMblX BOCTPEOOBAaHHBIX 3a/ady, paad KOTOPOH pSIOBBIM
MOJTH30BATEIISIM TIPUXOAUTCS «Jie3Tb» B HacTpoiiku BIOS, saBmsieTcss HE0OXOIUMOCTH CMEHBI
3arpy304HOr0 yCTPOWCTBA.

BIOS Setup ¢ cunum ¢poHom

[Tocne otkpsiTus nporpammbel BIOS Setup, nepemernaem ctpenodykaMu Kypcop Ha pasien
Advanced BIOS Features n saxxumaem «BBomy.

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 [Disabledl

KnaBumiein «|» mepexomum k mnapamerpy First Boot Device (IlepBoe 3arpy3ounoe
YCTPOMCTBO) M BHOBB JKMeM «BBOI».
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First Boot Device

CDROM

ZIP
USB-FDD
USB-ZIP
USB-CDROM
USB~-HDD
Legacy LAN
Disabled

ti1:Move ENTER :Accept
ESC:Abort

Jlarmee mepex BaMH OTKPOETCS OKHO CO CITUCKOM YCTPOMCTB, KOTOPHIE MOXKHO BBIOpAaTh B
KauecTBe 3arpy3ouHbix. Eciu manupyercs 3anmyck [1K ¢ onmTuueckoro amcka, To BEIOMpaeM MpHU
nomomu crperiok  3Hadueane CDROM wu nmamee kak oObraHO «BBOmy». Ecim HeoOxommmo
3arpy3uThCsl ¢ (PIIDIIKK WM BHENTHETO MOPTATHBHOTO JMCKA, TO BeIOMpaeM ommuio USB-HDD.
TakuMm ke 00pa3oM MOXHO BEIOpaTh BTOpOE M TpeThe 3arpy3ouHbie ycrporictBa (Second Boot
Device u Third Boot Device).

[Ipy 3TOM CTOMT y4ecTb, YTO €CIIM B KOMIIBIOTEPE YCTAHOBIIEHO Cpa3y HECKOJIBKO YKECTKUX
JMCKOB WJIM TBEPAOTEIBHBIX HAKOIMTEIEH, COIEPKAIINX CUCTEMY M SBJISIOLINXCS 3arPy30YHBIMU,
TO JUISl YKa3aHHsI MOCJIEIOBATEIbHOCTH UX OINpoca, MpeaHazHaueH cnernuanbheiii myHkT Hard Disk
Boot Priority.

Jliis Toro, uToOBl BCE CIellaHHble BaMU HACTPOWKU BCTYNUIIM B CHITy, HEe 3a0y/bTe HaXaTh
knaBuiry «F10», 3atem «Y» u HakoHel «BBomy.

BIOS Setup ¢ cepsim poHOM

[Tocne oTkpeiTHs okHa HacTpoek BIOS ¢ moMomipio KIaBUIM «—» BeIOMpaeM MyHKT BOOt u
HaxxuMmaeM «BBomy. Jlamee Bac MOXeT OKUIaTh ABa BapuaHTa, B 3aBUCUMOCTH OT Bepcuu BIOS.

BIOS SETUP UTILITY

Ist Buot Deuice

Dl

ATAPI CD-RON

B mnepBoM ciywae BBl yBHIMTE cpa3y CIHCOK Ha3HAYEHMs 3arpy304HbIX YCTPOWCTB.
O6o3Hauatorcst oHH Kak 1st, 2nd u 3rd Boot Devices (COOTBETCTBEHHO MEPBOE, BTOPOE U TPEThE
3arpy3ouHble ycTpoiicTBa). Ilepemenienne mo cnmcky NpOU3BOAMTCS KiIaBUIIaMu «T|», BBIOOp
snayenuii (HDD, CDROM, USB, Removable) — k1aBumamu «BBomy» uiam «+/-».
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BIOS SETUP UTILITY

» Boot Device Priority

Bo BTOpOoMm ciyuae pa3zaen Boot Oyzier coaepikarh HECKOIBKO MOAPA3/IEIIOB, CPEIN KOTOPIX B
JIaHHOW cUTyaluu Hac mHTepecyeT myHKT Boot Device Priority. TlepeMeriaem Ha HEro Kypcop,
HaknMaeM «BBoa». Cpasy mociie 3Toro mnepej BaMH OTKPOCTCS OKHO CO CITUCKOM 3arpy30YHBIX
YCTPOUCTB, BBIOOP KOTOPBIX OCYIIECTBIIAETCS TOYHO TAKUM K€ 00pa3oM, Kak ObLIO OMKCAHO BHIIIE.

BrnanenbiieM HECKOJIBKAX HAKOMUTENIEH CTOMT 00paTUTh BHMUMaHue Ha moapasaen Hard Disk
Drives. lIMeHHO B HEM OCYHIECTBISETCS BHIOOP MPHOPUTETHOrO 3arpy304HOTO JHUCKa CpeIn
YCTaHOBJIEHHBIX B KOMITBIOTEPE BUHYECTEPOB. ECiM e y Bac yCTaHOBIEHO HECKOJIBKO OMTHYSCKUX
NPUBOJIOB, TO B 3TOM Cilydae BBIOOp CpelId HHUX TNPHOPUTETHOIO YCTPOMCTBA MOXET OBITh
opranuzoBaH B moapasaene CDROM Drives.

[Tocne 3aBeprieHUs1 HACTPOEK, OcTaeTcsi HaxaTh kinaBuiry «F10», a 3arem «BBom», 4T0OBI
COXPaHUTh BHECEHHbBIC N3MEHEHHUSI.

IMopsaok BbINOJTHEHHUSI PAdOThI:
[Toce BKJIIOYCHHS KOMITBIOTEpA HaKaTh W yAep)KuBaTh kiauiry Del, mis Toro 4toObn
3amycTriiack mporpamma CMOS Setup BIOS

YcranoButh HacTpoliku BIOS o ymomyanuo

YCcTaHOBUTH TEKYIIHE BpeMs U 1aTy

VY CcTaHOBUTE JUCKOBO

Y CTaHOBHTH MOCIIEIOBATEILHOCTD 3arpy3KH: sxecTkui auck, CD-ROM, nuckoBon
OTKJII0YHUTH OIPOC AUCKOBOJA MPH BKIIOYEHUH KOMIIBIOTEPA
Bxi1tounTh BHYTpEHHUI U BHELIIHUI K31IT

BxrounTs aBTOHa00p HaXkaTo# KinaBuiu 30 CUMB./CEK.

BxutrounTs 3anepkky nepen aBTonabopom 250 mcek.

Bxumrounts ¢ynkuio ACPI

0. Otxmrounts Bropoi kaHai IDE

. Otxirounts koHTpOJUIEp USB

12. OTkII0YUTH MOCIEeI0BATENbHBIN MOPT

13. Cpenatb aBTOMaTH4ECKOE ONpEAeTICHIE MapaMeTPOB )KECTKOTO AUCKa

BoOooo~NoaR~wWdE

RN
[ERN

[Tocne BbIMOIHEHUS paObOTHI IOKA3aTh PE3YJIbTAT MIPEI01aBATEINIO.
KonTposabHbIe BONpochl

1. Jlns gero HyxHa nporpamma CMOS Setup BIOS ?

Kakue napameTpsl MOXKHO U3MEHHUTH C IIOMOIIIBIO 3TOH MPOrpaMMbl?

3. s yero He0OXOMMO yCTaHABJINBATH MOCIIEA0BATEILHOCTh YCTPOUCTB, C KOTOPBIX MOXKET
OCYILECTBIISATHCS 3arpy3ka OnepanMoHHON CUCTEMBbI?

4. Kaxoili mapameTp HanpsMyo BIMET Ha IPOU3BOIUTEILHOCTh CUCTEMBbI?

N
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5. Ecmu xakue — 60 napamerpsl BIOS HacTpoeHbl HenmpaBUiIbHO, KaK BEPHYTHCS K
NepBOHAYAIBHBIM (PaOPUUHBIM HACTPOHKaM?

6. Kakue criocoObl 3alIUTHl OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA MO)KHO YCTaHOBHUTH
cpenctBamu BIOS?

7. Kak B BIOS oTKIIFOUYNTE TUCKOBOJ MIIH KECTKUNA TUCK?

®opma npeacTaBlieHHus pe3yJbTaTa:
Otuer o npojienaHnHoM padore:
Tema u nenb padboTh
2. Omnucanue X0Ja HpOBCACHUSA pa6OTBI, OHII/I6OK, BO3HHMKIIMUX B PE3YyJbTATC BbIIIOJIHCHUA
paboThI, anmapaTHBIX XapaKTEPUCTUK KOMITbIOTEpa
3. OTBeThl Ha KOHTPOJIBHBIE BOTIPOCHI

=

Kpurepuu onenku:

O1eHKa «OTIIMYHO» CTAaBUTCS, €CIIU 33/IaHUE BBITIOJTHEHO BEPHO.

OneHka «X0poIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHHsI BEPHBIM, HO ObliIa JOMyIIeHa
0JIHA WJIM JIB€ OLIMOKH, MPUBEALLINE K HENPAaBUILHOMY PE3YJIbTaTy.

OreHKa «yJOBIETBOPUTENBHOY» CTABUTCS, €CIIM IPUBEICHO HEMIOJIHOE BBIIOJIHEHHE 3aJaHNUS.

O1eHKa «HEYI0BIETBOPUTEIILHO» CTABUTCS, €CJIN 33/1aHUE HE BBIIIOJIHEHO.
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Tema 2.5 KOMIIOHEHTBI CUCTEMHOT0 0JIOKA

JlaGopaTopHoe 3ansTue Ne 9
CO6op undopmaruu 00 ycTaHOBIIEHHOM Mporieccope. TecTupoBaHue mporeccopa Ha
MMPOU3BOAUTCIIbBHOCTL U 0TKa3OYCTOI>'I‘II/IBOCTB

Hean: 1. U3yunTh OCHOBHBIE XapaKTEPUCTUKH IIEHTPATIBLHOTO IIPOLIeccopa.
2. O3HaKOMHUTHCS U TIPOU3BECTH U3MEPEHHUE OBICTPOACUCTBHS IMPOIIECCOPa C TIOMOIIBIO

TECTOBBIX IPOrPAMM.

Boinosinus padorty, Bel Oyaere:

ymembv:

- YCTaHaBJIUBaTh U MOJIEPHUZUPOBATH LIEHTPAIBHBINA MPOIIECCOP;

- TECTUPOBATH MPOIIECCOP HA MTPOU3BOJAUTEIBHOCTh U OTKa30yCTOWYNBOCTb;
- BBITIOJTHATH MOMCK HEOOXOAMMOUN HH(POPMALIUH.

MarepuanbHoe o0ecrieyeHme:
Metoanueckre yka3zaHus 17151 BHITTOJTHEHUS JTa0OPaTOPHBIX pabOT, KOMITBIOTED.

3apanmue:

1. O3HAaKOMUTBCA U TMOJIYYUTh HABBIKM pPabOTBHl MO YCTAaHOBKE W MOJIEPHHU3AINH
[EHTPATBHOTO TIPOIIeCccopa.

2. O3HaKOMUTHCA W TIOJYYUTh HABBIKM W3MEPEHHS OBICTPOJCUCTBHUS IMPOIECCOpa C

IIOMOIIIBIO TECTOBLIX ITPpOTpaMmM

Kparkue TeopeTuueckue cBeleHH:
1. Mukpocxema, peanusyromas QYHKIUH I[IEHTPAJIBHOTO TMpolieccopa MEPCOHATBHOTO

KOMIIbIOTEpA, Ha3bIBACTCS MUKPOITPOIIECCOPOM. O0s13aTenbHBIMH KOMIIOHEHTaMHU
MHKPOIIpOIeccopa sBJISIETCS apu(PMETUKO — Jorudeckoe yctpoictBo (AJIY) m ycTpoilcTBO
yrpasieHus (YVY).

AJIY oTBeuwaeT 3a BBHINIOJIHECHHE apUPMETHYECKUX M JIOTHYECKUX ormepanui, a YV
KOOPJAMHHUPYET paboTy BCEX KOMIIOHEHTOB U BBIIOJHEHUE MPOLECCOB, MPOUCXOAAIIUX B
KOMIIBIOTEPE.

[Ipoueccop xoMmbroTepa npeaHasHaueH st 00paboTku uHopmanmu. Kaxapiii mpoueccop
MMeeT OmpeJleIeHHbI Ha0op 0a30BbIX olepanuii (KoMaH.), HalpUMep, OJJHOW U3 TaKUX OIepariuii
SIBJIIETCS OTIEPAIUS CIIOKEHUS JBOMYHBIX YHUCEN.

TexHuyecku mporeccop peaauszyercs: Ha OO0IbIION HHTETPAIbHOM cXeMe, CTPYKTypa KOTOpOi
MOCTOSIHHO  YCJIOXKHSIETCS, W KOJIWYECTBO (DYHKIIMOHAJIBHBIX DJEMEHTOB (THMAa JUOJ WU
TPaH3UCTOP) Ha HEH mocTossHHO Bo3pacTtaeT (ot 30 Thicsau B mporeccope 8086 10 5 MIIITMOHOB B
nporeccope Pentium II).

[Ton TakToM MBI MOHMMAaeM MPOMEXYTOK BPEMEHH, B TEUE€HHE KOTOPOrO MOXKET ObITh
BBITIOJIHEHA JJIEMEHTapHas omnepanusa. TakTOBYIO YacTOTy MOXKHO H3MEPUTh U ONPEACTUTh ee
3HaueHue. Enqununa n3mepenus 4actotel - M1l — MUJUIMOH TaKTOB B CEKYHAY.

Jlpyroii XapakTepUCTUKOHN IMpolieccopa, BIMSIOIIEH Ha €ro IPOU3BOJUTEIBHOCTD, SIBISETCS
paspsaHocTh. B o0meM ciydae mpou3BOJUTENBHOCTh MPOLIECCOpPa TEM BBILIE, YeM OOJIbIIE €ro
paspsaHocTe. B HacTtosdmee Bpems ucnonb3yrorcs 18,16, 32- u 64-paspsaHble IpOLECCOPSI,
MpUYEeM TPAKTUYECKH BCE COBPEMEHHBIE NPOrpaMMbl paccuuTaHbl Ha 32- u 64-paspsaHbie
IIPOLIECCOPBHI.
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YacTo yTOUHSIOT pa3psAHOCTh MPOLEcCcOpa W MUIIYT, HarmpuMep, 16/20, yTo o3HAYaeT, uyTo
nporeccop umeer 16-paspsaHyro muHy JaHHBIX W 20-paspsaaHyio mmHYy ajpeca. PaspspHocTb
aJIpeCHOM IIMHBI OIpENeNsAeT aapecHOe MPOCTPAHCTBO MPOILECCOpa, T.e. MAKCUMAIBHBIA 00BeM
OIIEPATUBHOM MaMSTH, KOTOPBI MOXET OBITh YCTAHOBIJIEH B KOMITBIOTEPE.

B mepBoM oTeueCcTBEHHOM MEPCOHAIBLHOM KoMITbloTepe «Arat» (1985 r.) Ol ycTaHOBIICH
MpoIeccop, UMEBIIUI pa3psAHOCTD 8/16, COOTBETCTBEHHO €ro aJipeCHOE MPOCTPAHCTBO COCTABIISIIO
64 Ko6. Cospemennsiii npomeccop Pentium II mumeer paspsaHocts 64/32, T.e. ero aapecHoe
IIPOCTpaHCTBO cocTaBisieT 4 1'6.

[Tpon3BOANTENEHOCTE TpOIECCOpa SBISETCS MHTETPAIBHOW XapaKTEPUCTHKOW, KOTOpas
3aBHCHUT OT YaCTOTHI MPOLIECCOPA, €ro pa3psIHOCTH, a TAKKE 0COOCHHOCTEH apXUTEKTYphI (HaIM4ne
KOII-aMATA U 1p.). [Ipou3BOIMTENEHOCTD MpoIieccopa HENb3sl BBIYMCIUTD, OHA ONPEACISIECTCS B
IIpoLecCe TECTUPOBAHUS, T.€. ONPEJEICHNUS CKOPOCTHU BBIIOJHEHUS MPOLIECCOPOM OIPEIEIEHHbIX
oTepalnii B KaKOU-T100 TporpaMMHOIL cpeie.

2. Ilporpamma CPU-Z OecrnnaTHasi, ckadyaTh €€ MOXHO Ha caidTe pa3paboTdmka. ABTOP
nporpammsl - Franck Delattre. [IporpamMma perynsipHo 0OHOBIISIETCS.

[Tocne pacnakoBku u 3amycka CPU-Z oTKpbIBaeTCsi OKHO € BOCEMBIO BKIJIAJIKAMH IO
OCHOBHBIM ITapaMeTpaM IEHTPAILHOTO MPOIIECCopa U aMsITH KoMIbioTepa (puc.1):

CPU | Caches | Marbosed | Meror | w0 | ',-ucw:zf Sench | About l
Processor
Narne Il Core 15 23500
Code Name Sercly Sodkge M DR SSOW
Fadape Socaet 115510CA

Tednokgy 2o Core Voliage Lossy
Spocficany Inted 00 Core ™ 15-2300 THU & 280Gy

Famiy 5 Model A Stepoing
Ext Famiy B Lxt, Moce 2A Ravgin 5Y)
revuctions MY, S5, SSED SEE3 CESF3, D654 | SSEA.2, BET VT x,

AZE AWK

Oacks (Coee 20) Coche
Core Spead LiDats | 4x 32 KHywn B-may
Mistar 230 Lilres. | Ax22¥Byes B may
ML pead Loyl 2 | 4% 255 )K8yes Bway
Laval 3 G MEytes 124wy
Stlecten | 1 __J Cores 4 Threads

Ver, 185064 _ Tosks (W]  Vekale Close

Puc.1. Oxkno mapameTrpoB nporieccopa nporpammel CPU-Z

[Ipu cBopauuBaHMM B JIOTOK IpOrpamMma BBIBOJUT B HEM TEKyIlee 3HAU€HUE YaCTOThI
nporieccopa; Ha 3aknaake SPD, kpoMe maHHBIX 00 ycTaHOBIEHHBIX MOy X O3Y, MOXKHO y3HATh O
3aHATBIX cinoTax (puc.2). Takum o0Opa3oMm, Bbl MOKETE, HE BCKPBIBas KOMIIBIOTEP, OMPEICIUTh
BO3MOXHOCTh HapaliuBaHUs MaMsTH, YTO 0COOEHHO YAO0OHO /Ui HOYTOYKOB.
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O | Cactes | Musdicnedd | Morery 570 | Sgdicn | Baanhy | e
Memory Sot Selection
|51 #3 =) o3
Modue S SN M
Max Banchwelty | PCI-12200 (D00 MH2)
Marufacirer Crocad Ticheiongy Rards D
Pt Murdser | CTSLEGS0A 1000 T 1G5
Vi Yeu M
Tings Table
XooCed XICC ! JOCC =0 XDCC =7
Frequency LE R 214 (4500 274 mine BOO Nty
CAS® Latenzy LY LA 1m0 1L
RASE Ja LA S 3 9 0 i
RAS# Srachargs 3 9 10 i
Has 22 - r 28
= 2 3 7 ¥
Yoltage LSOV L3V L0V L0y
" Ve Lg3.0a54  Tosh Y| vebdate Gz |

Puc.2. OKHO OCHOBHBIX TapaMeTPOB MOJIYJIEH MaMATH

2. Tlporpamma AIDA64. Ytmmmra FinalWire Ltd. mis TectupoBanus W WACHTH(DHUKAINH
KOMITOHEHTOB TIEPCOHATBLHOTO KOMIBIOTEpPA TOJI YIIPaBJIECHUEM OIEpalMOHHBIX cucTeM Windows,
MPEAOCTABIIAIONIAS JIETAIBHBIC CBEACHHS 00 armapaTHOM M IPOrpaMMHOM obecrieueHuu. SIBmsercs
nocnenoBarensHuiiei Everest, mpunamamexanieit ¢ 2004 mo 2010 roga kommanun Lavalys, koTopas
B CBOIO ouepeb ocHoBaHa Ha AIDA32.

Oraer ) o:.—uv B Otrcrnean 1104 Ot vcnsiemen 2 ebaepcr
[ \'{F}'] as ﬁ ) " . @ » 5
s | s @ ‘ = =] & g
Kourmserep  Cocressins sepauen amep Oredpene.. Mysorme Ipwetmrer Ceve Owrectx Opeicns Npcrpavens
- amiran
' - ==

m:ﬂc-‘-'l 103009 Deta o _ BOLL AZATH ol CPL 2380 MOtz TIC 2750 Nl
Puc.3. Okno nporpammer AIDAG4

JlaHHas mporpaMma Mo3BOJISIET MOJYYUTh B MEIbUaHIINX MOAPOOHOCTSIX BCIO MH(POPMALUIO
000 BCEX MMEIOUIMXCS KOMIUIEKTYIOUIMX M YCTaHOBJIEHHBIX INPOrpaMMHBIX IMpoaykrax. Kpome
TOTr0, B HE UMEIOTCSI HECKOJIbKO O€HUMapK-TECTOB:

* UreHue M3 MaMATH — 3TOT TECT MCIOIb3yeT MAKCUMYM OIEpPAaTHBHOM NaMsTH, AOCTYIHOMH
s yteHus. Kopg Tecra HammcaH Ha accemOiepe W ONTUMHU3HMPOBAH Ui BCEX MOIMYJISIPHBIX
nponeccopoB oT AMD wu Intel; npu 3TOM HCIIONB3YIOTCS HE TOJBKO CTaHJIApTHbIE KOMAaH]Ibl
x86, HO 1 Habops! uHCTpYKIM MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta HenpepbIBHO
IIPOM3BOAUTCS MpsIMOE oOpalieHue K namsaTH. JlanHble unTaroTcs u3 6oka pasmepom 16 MO;

* 3anuch B IaMATHh — 3TOT TECT UCMOJIb3YyET MAKCUMYM ONEPATUBHOMN MaMSTH, JTOCTYITHOW JUIs
3anucH. Ko Tecta Taxke HamucaH Ha acceMOiepe U ONTUMU3UPOBAH Ui BCEX MOIMYJISPHBIX
nporeccopoB oT AMD u Intel; B ToM uucie ¢ UCIOIb30BaHUEM CTaHAAPTHBIX KOMaH X86 U
HabopoB uHcTpykuui MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTa 3amuch MPOU3BOIUTCS
HENpepbIBHO, IMyTeM MpsMOro oOpamleHuss K namsaTH. JlaHHbIe 3amuchIBalOTCS B OJIOK
pasmepom 16 MO;
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KonupoBanue B mamMsiTH — DOTOT TECT HCIONB3YyeT MAaKCHMYyM OIEPATUBHOW TMaMSTH,
JOCTYIMHOW st KorupoBanus. Kox Tecta Takke HamucaH Ha acceMOiepe, ONTHMHU3UPOBAH
s Bcex mporeccopoB AMD wu Intel ¢ ucmonb3oBaHMeM CTaHIAPTHBIX KOMaHA X86 U
HabopoB uHcTpykmuii MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTa npoW3BOAUTCS 3aITUCh
Omoka mamsTH pasmepomM 8 MO B npyroil Omok mamsatd pazmepom 8 MO. Omneparuu
BBITIOJTHSIOTCS HEMPEPBIBHO MTyTEM MIPSIMOTO 00OpaIeHUs K TaMsTH;

3agepkka maMATH — STOT TECT U3MEPSCT TUIWYHYIO 3aJCpXKKy MPH YTCHUH JAHHBIX W3
CUCTEMHOU maMsTU. Bpemst 3a1ep kKU TaMsITH O3HAYaeT HHTEPBAT BPEMEHU MEXK]Ty 3aITyCKOM
KOMaH/pl Ha YTCHHWE W MX IMOCTYIJICHUEM B PErucTphl mporeccopa. Kox tecra HamvcaH Ha
acceMOnepe u ucmonb3yeT | MO maHHBIX, K KOTOPHIM OOpaIIaeTcsi ¢ HCHOJIb30BAHHUEM
npsMoro joctyma K namsaTte. Ilpm pabore Tecrta HCIONB3YIOTCS TOJIBKO CTaHIIAPTHBIC
KOMaHJIbI X86, OJTMH TTOTOK HAa OJTHOM SIJIpe€ IIPOLIECcCopa;

CPU Queen — mpocToi IeNOYMCIEHHBI TECT Mporeccopa, (QOKyCHPYIOUIHcS Ha
BO3MOXHOCTSIX TPOTHO3HPOBAHWSI BETBICHHWS TIPH PEIICHUH KIACCHYECKOW  3ajadu
«1pobnemsl pep3s» Ha 100-ki1eTouHO 1OCKe;

CPU PhotoWOrxx — 1enounciieHHbI TECT Ui OIEHKH BBINOJHEHUS Pa3IMuYHBIX 3a1ad
o01iero xapakTepa, BBITIOJHIEMBIX MpH 1udpoBoit 00padoTke GoTronzodpakenuii. Bo Bpems
TecTa C OuYeHb OOJbIIUM u300pakeHneM B nanuTpe RGB BBIMONHSIOTCS Clemyronme
omnepanyu: 3aJIMBKa, OTPaKeHUE, TOBOPOT Ha 90° 1O U MPOTHUB YACOBOM CTPEIIKH, 3aMOJTHEHUE
M300paXeHUSI TOYKAMH CO CIIYYalHBIM I[BETOM, IIEPEBOJI B OTTEHKH CEPOTO, IMOJyYCHUE
HETaTHUBa. DTOT TECT CHIIBHO 3arpyXaeT He TOJIBKO apu(pMETHYECKHEe Y3IIbI IpoIieccopa, HO U
MOJICUCTEMY JOCTyNa K mamsATH. @DakTHYeCKH OH TeHEPHPYET OrPOMHOE KOJUYESCTBO
oOpalieHuil K maMsATH U BbIABISAET HEI(PPEKTHUBHOCTH CHUCTEM, coepxkallux Ooyiee ABYX
a1ep;

CPU ZLib — uemouncieHHslii TECT, U3MEPSIONINI MPOM3BOIUTEIBHOCTh IMpOIECCOpa H
NaMsATH TpU BBHIIOJHEHUHM ONEpaluil CKaTus C HCIOJb30BAaHHEM OOIIEAOCTYITHON
ouobauorexu Zlib;

FPU Julia — wusmepsieT MpOM3BOAWTEIBHOCTh IPH BBHIMOJHEHUH OIEpaIMii OJUHAPHON
ToyHoctH (32 OwWTa) C TUTaBaIOMIEH 3amsATOM Il pacueTra HECKOJbKHX (parMeHTOB
nonyysipaoro ¢pakrtana Julia. Kox tecta Hanmmucan Ha acceMOnepe W ONTHUMHU3UPOBAH IS
BCEX MOMYJSAPHBIX TporeccopoB or AMD wu Intel; mpu 3TOM HCHONB3YIOTCS HE TOJBKO
CTaHJapTHBIE KOMaH bl X87, HO M pacuiupeHHbie Habopbl nHCTpYKImii MMX, 3DNow!, SSE;
FPU Mandel — wusMepsier mpoOM3BOAWTEIBHOCTh IIPU BBIMIOJHCHHH OICPAIMi IBOMHOMN
TOYHOCTH (64 Ourta) C MiaBaroulell 3amsaTod i pacueTa HECKOJIbKUX (parMeHTOB
nonyispHoro ¢pakrana MannensOpora. Koj Tecta Taxke HamucaH Ha acceMOiiepe u
ONTUMM3UPOBAH JUIsI BCEeX MOMYJSApHBIX mporieccopoB AMD u Intel ¢ ucnosipzoBanuem
HabopoB HHCTpYKIMid Xx87 u SSE2;

FPU SinJulia — u3mepsieT mpou3BOAUTEILHOCTD PU BBIIOJHEHUH ONEPAIHi PACIIMPEHHOM
toyHoctn (80 ©OWr) C T[UIABapIIeH 3amATOM Ui pacdyeTa OAHOro  (pparmeHTa
MoauduuupoBanHoro ¢pakrana Julia. Kox Ttecta Takxke HamucaH Ha accemOnepe u
ONTUMM3HPOBaH Ui npoueccopoB AMD wu Intel ¢ ucnonb3oBaHueM TPUTOHOMETPUUECKUX U
SKCMOHEHIIMATBHBIX HHCTPYKIUI Habopa x87.

3. OCCT (ot «OverClock Checking Tool) — mporpamma st TECTHPOBAHHUS COCTOSIHHUS

OCHTPAJIbHOI'O ITpoIeccopa.

XapakTepUCTUKU MPOTPAMMBI:

3 pa3nUYHbBIX THIA TECTOB
o CPU = onepaTtuBHas naMsTh HE TECTUPYETCS, 3aMepsieTcs Harpes mpoueccopa CPU,
PETUCTPUPYIOTCS OMMOKH MpoLeccopa.
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o RAM = ocymiecTBisieT MaKCUMAJIbHOE BBISIBIIEHUE OIINOOK, TECTUPYETCS BCS
LIENIOYKA [TPOLIECCOP-UUIICET-ONIEPATUBHAS TAMSITh.
o CwMmelaHHbIi = TECTUPOBAHUE MPOLIECCOPA U ONEPATUBHOM MAMATH YEPELYIOTCSI.
e 3 pexxuMa TECTUPOBAHUS
o ABTOMaTH4eCKHI = OUH CMELIaHHbIN TECT.
o HacrpauBaewmplii (OeCKOHEUHBIN) = 0€CKOHEYHAs 1[EMOYKA TECTOB 110 BAIIEMY
BEIOODY.
o HacrpanBaemslii ((pUKCHPOBaHHBII) = IMPOBEpPKa C TUIIOM TECTA I10 BallleMy BBIOOPY
(ATUTENBHOCTD BBl TAKXKE OIPENEISIETE CAMOCTOSTENIBHO).
e HWuTerpupoBaHHas cucTeMa MOHUTOPHHTA M TIOJTYYECHUSI CHCTEMHOU MHPOPMAIIIH,
pa3paboTaHHas Ha JABWXKKE Takux mporpamm, kak CPU-Z u Hwmonitor.
e BremHss nporpaMma MOHUTOPHUHTA TOJAEPKUBAET MHOXKECTBO IUIArMHOB (HampuMmep,
Everest, Speedfan u muorue npyrue).
e ['paduxu WILTIOCTPUPYIOT TEMIIEPATYPY U HANPSKEHHUE Balllero KOMIBIOTEPA.

a'-l-T 4.5.1 gl R R MOHNTOPMMNT

LR BEhl Ui SNBSS

Puc.4. Oxno nporpammer OCCT

[Tpu nomomu nporpammbl OCCT MbI CMOXKEM ITPOBECTH TECT ClIeAYOMMNX KoMoHeHToB [1K:
[Tponeccop, OneparuBHas namsatb, 1 Matepunckas miata — CPU:OCCT
ITponeccop — CPU:LINPACK
Buneoxapry — GPU:3D
bnok nuranus — POWER SUPPLY

[Tporpamma OCCT npu mpoxX0KISHUH TeCTa AaéT MaKCUMaJIbHYI0 HAarpy3Ky Ha TECTHPyeMbIe
kommoHeHTsl [1K. U ecniu TectupoBanue 3akonuminocs 6e3 ommnbok, To 1K u cucrema oxnaxaeHus
MOJIHOCTHIO UCTIPABHBI.

B okHe HacTpoek camoe TJIaBHOE MPOCTaBUTh TEMIEPATYPhl, IPU TOCTUKEHUN KOTOPBIX TECT
OyZeT OCTaHOBJIEH, 3TO HEOOXOIUMO ISl MPEJOTBPAILIEHUS BBIX0/Ia U3 CTPOS Kakoro Jubo y3ia ot
neperpena.

Ecnmu Bamemy IIK 5 u Gonee ser, To BeicTaBigiite Temmepatypy 80°C. bonee mozmHero
BBIMTyCKA JIETAJIM OYE€Hb YYBCTBUTEIHHBI K IIEPETPEBY.

PekoMeHj0BaHHOE aBTOPOM MPOTpPaMMBI BpeMs Uil MPOXOXAeHUs Tecta -30 MHUHYT, HO
camoe onTtuMaibHoe Bpems — 310 1 wac. Ecnu ¢ xene3om ecth nmpoOiemsl, TO 3a 1 yac OHU TOYHO
MOKaXyT ceds!
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Puc.5. Okno Hactpoek nporpammer OCCT

Pexxnm tectnpoBaHus:

bonpmoit Habop — Tectupyrorcss Ha omubku Ilpoueccop, OmnepaTtuBHas nNamsATh, U
MarepuHckas miara (4UmceT).

Cpennuit Habop — Tectupytrores Ha ommbku [Iponeccop u OneparuBHas TaMSTh.

Maunsiit Habop — Tectupyercs Ha ommOku Tonsko Iporeccop.

Ecnu xe mpu mpoxoXIAEHUH TecTa BCE-TAaKU BO3HHMKIM OUIMOKH, TO: B OKOIIKE MPOrPAMMBbI
OyZer omucaHa MPUYMHA OCTAHOBKM TECTa W €CIIM OCTAaHOBKOM TecTa MOCTYXHJa BBICOKas
TeMIleparypa, TO CTOUT IMPOBEPUTh, U MOYUCTUTH OT MbUIM CUCTEMY OXJIAXACHHUS, €CIH TecT
MpepBaH M3-3a OIMMOKHM ammapaTHOM dYacTh Kakoro-nmu6o y3na IIK (mporeccopa, BUAECOKapTHI,
MaMsITH, MAaTEPUHCKOM TUTaThl) TO TOTOBBTECH K CKOPOM 3aMEHe 3TOM cocTaBiisromieit. Eciu ommbka
BbIIIA 1pu TecThupoBaHuu bII (Gnoka mutanus), To 3T0 emeé He TOBOPUT O €ro HEHCIIPaBHOCTH,
ckopee Bcero BII mpocTto He BHITATHMBaeT BCIO CHCTEMY IMPU MaKCHUMalbHBIX Harpyskax. JKUTh ¢
3TUM MOXKHO, pa0OTaTh KOMIIbIOTEp OyleT, TOJbKO IMpPH BKIIOYEHHH, HApUMEp, Kakoil-HUOYIb
MoiHoW urpel, BII onarh MOXXET He BBITAHYTHh cucTeMy. Tak 4uto 3amymarbcsi o 3ameHe BII Ha
0oJiee MOIIHBIHN BCE K€ CTOUT.

Iopsinok BbINOJIHEHHSI PadOThI:

1. 3anoaHUTE CICAYIOIINEC TapaMETpPhI.

®UO cryaenra

Tun mporueccopa

Yactora (MI'11)

MHoxuTenb

Moruxocts (BT)

Konosoe ums (as1st mporeccopos Intel)
HaGops! uHCTpYyKIHit

Tun pasbema

. Texmpouecc

10. Hanpsxenue siapa

11. KonnuecTBo siiep ¥ HOTOKOB

CoNok~wNE
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12. Knm-namsiTh BCeX ypoBHEH
13. Monenb MaTepUHCKOMN TUIATHI
14. Yuncer

15. Pa3psiiHOCTD MIMHBI IAHHBIX
16. Pa3psigHOCTD MIMHEI ajpeca
17. AnpecHoe mpocTpaHCTBO

2. Bemommauts Tectuposanue nporeccopa: CPU Queen, CPU PhotoWorxx, CPU ZLib, CPU AES, FPU
Julia, FPU Mandel, FPU SinJulia. Pe3ypTaTs! 3anmcars B TETPab.

3. BwmonnuTe TectupoBanue mporeccopa B mporpamme OCCT. B HacTpolikax Tecra ykaszarb
MaKCUMaJIbHYIO0 Temnepatypy He Oombire 80°C. Ykaszarh Bpems Tecta 30 muH. Pesynprarhl 3ammcath B
TETpaib.

®opma npeacTaBlIeHus pe3yJbTarTa:
Otuer o npojienanHol paboTe.

Kpurtepun ouenku:

OneHka «OTJIIMYHO» CTaBUTCS, €CIIH 3aJaHNE BBITIOJHEHO BEPHO.

OneHka «XOpoIllo» CTaBUTCS, €CIIU XOJ BHITTOJIHEHHS 3aJjaHHsI BEPHBIM, HO Oblj1a AOMyIeHa
OJIHA WJIM JIB€ OLIUOKH, MPUBEAIINE K HENPAaBUILHOMY PE3YJIbTaTy.

Onenka «yZOBIETBOPUTENBHO» CTABUTCS, €CIIHA IIPUBEICHO HETIOIHOE BBIIIOJIHEHNE 3aJaHUS.

OneHnka «HEyAOBIETBOPUTENBHO» CTABUTCS, €CIIN 33JAHUE HE BBITIOJIHEHO.
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Tema 2.6 3anomunaromue ycrpoiicrea IBM

JlaGopaTopHnoe 3ansitue Ne 10
TectupoBanue onepatuBHou namatu. TecrupoBanue HXXM/]

esb: HAYYUTHCSA TECTUPOBATH KOMIIOHEHTHI CUCTEMHOTO OJI0Ka. YMETh 3aIyCKaTh TECTOBbIC
MIPOTrpaMMBl, JeJIaTh BBIBOJIBI 00 UCIIPAaBHOCTU KOMIIOHEHTOB. Pa30uBaTh Ha TOTHYECKUE pa3Ieibl U
(hopMaTUpPOBATh KECTKUH JIUCK.

Boinosinus padorty, Bl Oyaere:

ymemp:

- TCCTUPOBATb KOMIIOHCHTBI CUCTCMHOI'O 6HOKa;

- aHAJIU3UPOBATH PabOTOCITOCOOHOCTH KOMIIOHEHTOB;
- IOHUMATh TEKCTHI Ha MPOPECCHOHATBHYIO TEMY.

MarepuanbHoe obecneyeHue:
Meroanueckue ykazaHusl Jis1 BHITOTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED.

3ajganue:
1. BbINOSHUTH TECTHPOBAHUE ONIEPATUBHOM MaMATH
2. BBHINOTHATH TECTUPOBAHHE KECTKOTO THCKA
3. BpImoaHATE pa30MBKY KECTKOTO AUCKA
4. BpIMOAHUTH (POpMATUPOBAHHE KECTKOTO JTUCKA

Kpartkue TeopeTrudeckue cBeaeHUs :
O01mue cBeaeHus

IIporpamma Memtest86+ v1.65

[lTone3nas ytwnuTa [ TECTUPOBAHUS ONEPATUBHOM MaMsATH KoMmibiotepa. [lpuyém,
TECTUPOBAHUE OCYIIECTBISAETCS H3 'umctor cpenwl’, a He w3 Windows. Ilpu wuHCTaLISAIINMN
Memtest86 co3nmaérca 3arpy3odHas AUCKeTa WIM 3arpy3ouHbiii CD, 3arpy3uBIIHCH C KOTOPBIX,
MOXXHO HayaThb TECTUPOBAaHWE oOlepaTuBHONW mamsth. Ilporpamma u3BecTHa BBICOKOMU
JOCTOBEPHOCTBIO PE3YJIbTaTOB, HO M JOCTATOYHO JUIMTEIbHBIM BPEMEHEM, HEOOXOTUMBIM ISt
TecTUpoBaHusA. PaboTa MNpoOMCXOAUT IMKIMYECKHU, BCE TECThl IMOBTOPSAIOTCS HEOIPAaHUYEHHOE
KOJIMYECTBO pa3, MOKa IM0JIb30BaTeNb HE OTMEHUT UX COOTBETCTBYIOIIEH KOMaHoU. Takoi moaxon
CHOCOOCTBYET TOMY, UTO MOXKHO OCHOBATEJIbHO NMPOTECTUPOBATH OMEPATUBHYIO MaMsTh. OObIYHbIN
tecT npoxoauT 3a 20-30 MUHYT, €Clid K€ Bbl XOTUTE OCHOBATEJIHLHO IMPOTECTHUPOBATH MaMSATh, TO
MOTOHSUTE YTUIUTY XOTA Obl cyTku. OmmuOOK ObITh HE JOJDKHO. PerynspHbie OOHOBIEHHS
MO3BOJISIIOT KCIIOJIb30BaTh YTWJIMTY Ha HOBEWIIMX ammapaTHbIX Miargopmax Oe3 omaceHui o
MOTEHIIMATBHBIX MPOOJIEMaX COBMECTUMOCTH.

Bad-block

[Ton bad-610koM moHMMAaeTCsi OOBIYHO KOHKPETHBIM y4acTOK JHCKa, HOpMajbHas paboTa ¢
KOTOpPBIM HE TapaHTHUPYETCs WJIM HEBO3MOXHA BoBce. Ha Takux ydyacTkax MOXKET COIEpPIKAThCS
pasnuuHas WH(OpMAIKMs; 3TO MOTYT OBITH JaHHBIE MOJB30BATENsd WIH CIyXeOHas uH(opMaius.
[TosiBIeHHE TaKMX CEKTOPOB MOXKET OBITH OOYCIIOBJICHO pa3HBIMH MPUYUHAMHU, B OJHOM CIydae
Takle CEKTOpPhl MOKHO BOCCTAaHOBUTH, B JPYTrOM HENb35, B OJHOM HYXKHO HCIOJb30BaTh OIHU
METO/IbI JICYCHUS U TIEpEHa3HAYEHUS B IPYTOM JIpyTHE.

TexHomorust U3rOTOBIEHUS TIIACTUH ObllIa HECOBEPIIICHHAs TOTJa, M HECOBEpIIEHHA ceifuac.
He cymecTByeT MeTo10B cO37aHMsI MIeaIbHOW MOBEPXHOCTH, HE COJEpIKAIIeH HU OJHOTO TIOXOTO
ONoKa, BOMPEKH BCTPEUAIOIIeMyCs MHEHHUIO, YTO C 3aBOJla BUHYECTEp MmocraBisercs 6e3 Hux. C
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pocToM 00beMa TUCKOB POCIIO KOJIMYECTBO COOMHBIX CEKTOPOB IPH BBIXOJE C 3aBOAA, U, MOHITHO,
YTO TOJBKO JI0 OMPEAEICHHOTO MOMEHTa Iporeaypa ux peructpanuu B FAT Moria BeIOTHATCS B
PYUHYIO, HY’KHO OBUIO HaTH CIOCO0 MapKHUpOBaTh O3/1bl, TakKe HE CMOTPS HA TO, YTO HE U3BECTHO,
Kakas (paitimoBasi cucrema OyAeT MCHOJIb30BaThes. M300peTeHne TpaHCasITOpa MO3BOJIWIO PELIUTh
oTu mpobsembl. Ha BuHYecTepe BbAEISIACH CIEIMalbHAs 3alldIleHHas o0jacTh, Kyna
3aMUCBHIBAJICST TPAHCIATOP, B KOTOPOM YCTaHABIMBAIOCH COOTBETCTBUE KaXKIOTO JIOTHMYECKOTO
0JI0Ka HEMPEPBIBHOMU IIETI0YKE U peallbHOTO (PU3UIECKOTO aapeca.

Ecmu Bapyr Ha MOBEpXHOCTH OOHAPYIKUBAJICS COOWHBIN OJOK, TO OH IPOCTO MPOMYCKAICA, a
JTAHHOMY JIOTHYECKOMY OJIOKY NPHCBAWMBAJICS aJpec CIEeAyIomero (GU3NYeCKu JOCTYITHOTO OJOKa.
TpaHcnaTOp CUMTHIBAJICS C AWCKA MU BKIOYeHHH. Co3/1aHUE €ro BBIIOIHIOCH (M BBITOTHSICTCS)
Ha 3aBOJIC, U MMEHHO IIO3TOMY, @ HE OT TOrO, YTO HPOHM3BOIUTEIEM IPUMEHSIETCS Kakas - TO
TEXHOJIOTHS, HOBBIE JUCKHU Kak Obl HE coaepxaT 037-610koB. dusnyeckre nmapaMmerpsl OKa3aancCh
CKPBITHI (M OHH CITUIIKOM PO3HWIIKCH, TaK KaK y (pUpM OKa3auch pa3Bsi3aHbl pyKH B IPOM3BOJICTBE
CBOMX COOCTBEHHBIX ()OPMATOB HHM3KOT'O YPOBHS, W TOJIb30BATENsI 9TO HE 3a00TUIO0), Ne(EeKThI
MIOMEYATUCh Ha 3aBOJIE, YHUBEPCATLHOCTh YBEITHUHIIACH.

B 3aBucuMocTu ot npupoasl npoucxoxaeHuss sce BAD-0510ku MOXHO TOApa3IeTUTh Ha JBE
OOJBIITNE TPYMIIBL: JIOTHUECKHE U (U3UUECKHE.

®dusuueckue: JleQeKTbl MOBEPXHOCTH MOTYT OBITh CBS3aHBI: C TIOCTETIEHHBIM H3HOCOM
MarHUTHOTO TMOKPBITHS TUCKOB; TPOCOYMBIIAMCS 4epe3 (QWIBTP MeNbYallIMM YacTHIAM TIBUIH,
KWHETHYECKasi YHEPTUSI KOTOPBIX, pa30THAHHBIX BHYTPU HAKOIUTEINS 10 KOJOCCATBHBIX CKOPOCTEH,
OKa3bIBAETCSl JIOCTATOYHOW [UIS TIOBPEXKACHUS TMOBEPXHOCTH, pPE3yJbTaTOM MEXaHHYECKHX
MOBPEXKJICHUH TIPU yAape, MPH KOTOPOM U3 TOBEPXHOCTH MOTYT BBHIOWTHCS MaJIeHbKHE YacTHUIIH,
KOTOpBIE TIOTOM B CBOIO OYepe/Ib TaKkKe OyayT BHIOWBAThH IPYrHe YaCTHUKH, W MPOIECC MOHAET
JTaBUHOOOpPA3HO (Takue YacTUIlbl OyIyT CKaThIBAaThCS C IUIACTHH MO JCHCTBHEM IICHTPOOEIKHBIX
CWJI, HO 3HAYUTENIbHO JIOJIbLIE U TsDKeNee, Tak Kak OyIyT yAep)KMBaeMbl CHUJIAMH MAarHUTHOTO
MPUTSDKEHUS). DTO €Ille YpeBaTo TE€M, YTO C HUMHU OyAeT MPOUCXOAUTH CTOJKHOBEHHE TOJIOBKH,
napsiiiel Ha OYeHb MaJIO BBICOTE, YTO BHI3OBET €€ HArpeB M yXy/IeHHEe paboynX XapaKTepUCTHK -
OyIyT BO3HUKATh MCKaXEHUs cUTHama (pe3ysnbTaT - omuOku uteHus). K dusmdeckum 031am
MOXXHO TaK)X€ OTHECTH COOWHBIE CEKTOpa, MOSIBIEHHWE KOTOPBIX OOYCIIOBIEHO HEUCIPABHOCTAMU
AIIEKTPOHHOM WJIM MEXaHMYECKOM YacTh HaKONMTENs, Hampumep OOpBIB TOJIOBOK, CEpPhE3HBIE
MEXaHUYECKHEe TMOBPEXKJEHUS B pe3yjbTaTe yJapa - 3aKJIMHUBAaHUE KAaTyIIKU IMO3UIMOHEpa WIH
JMICKOB, CMeEIleHHWe JAUCKOB. B 1memom ke s 3TOro BHUAAa MOBPEKICHUIN XapaKTepeH
KatacTpo(uyecKuil xapaxkrep.

Jloruveckue: MOXHO BBIJICIIUTD CIEIYIOIINE KATETOPUH:

1. Campiii mpoctoit ciryvait: ommOku QaitmoBori cucteMbl. Cektop nmomeueH B FAT kak
cOOlHBINM, HO Ha caMOM [ieJie TAaKOBbIM HE SBIISIETCS (paHbIle TaKUM IMPHUEMOM IOJIb30BAIUCH
HEKOTOpbIE BUPYCHI, KOTJ1a Ha HEOOJIBIIIOM 00beMe BUHYECTEepa TpeOoBalloCh HATH cebe YKpOMHOE
MECTEUKO, HE JIOCTYITHOE MPOCTHIMHU CPEACTBAMH).

2. HeucnpaBumbie jJorudeckue 03/l - XapaKTEPHBI IS CTAPbIX BUHUECTEPOB UCIOIB3YIOIINX
3amuch ¢ MOJMSIMH UAeHTHUUKATOpoB. Ecnum y Bac Takod NUCK, TO BIOJHE MOXKET€ C HUMU
CTOJKHYThCs. OOyCJOBIIEHO HEBEpHBIM (QopMaToM (U3HUECKOTO aapeca, 3amUCaHHOTO IS
JAHHOTO CEKTOpa, OIMMOKa KOHTPOJIBHOM CyMMBI JUid Hero u T.1. COOTBETCTBEHHO, HEBO3MOXKHO
oOpamenue k Hemy. Ha camom [iene oHM BOCCTaHOBHMMBI, HO Ha 3aBojie. llockonbKy ceifuac
UCIIOJIb3YETCSl TEXHOJIOTHUS 3almucu 0e3 moJiel MICHTH(PHUKATOPOB, TO 3Ty Pa3HOBUAHOCTH MOYKHO
CUHUTATh HEAKTYaJbHOIA.

3. UcnpaBumslie noruyeckue 63161. He Tak yx peako BcTpedaeMblif, 0COOEHHO Ha HEKOTOPBIX
TUNaX HaKomuTened Tun cOONWHBIX OsoKOB. IIpoucxXokeHHMEM B OCHOBHOM OO0s3aHbI OLIMOKaM
3aluCH Ha AUCK. YTeHHe MPOM3BECTH C TaKOI'0 CEKTOpa He yAaeTcs, Tak kak o0bryHo B HeM ECC
KO/ HE COOTBETCTBYET JaHHBIM, a 3allCh OOBIYHO HEBO3MOXKHA, TaK KaK Iepe]] 3aIlucChio
OCYILIECTBIISICTCS TIPeABapUTENIbHAs POBEPKA MOJUIEKAILET0 3alIMCH IPOCTPAHCTBA, H TIOCKOJIBKY C
Hell y)xe 0OHapyKeHbI POOJIEMBI, 3aMUCh B JaHHYIO 00JIaCTh OTKJIOHSETCs. T.e. moiayyaercs: OJ0K
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HEBO3MOKHO HCIOJIB30BaTh, XOTS (PM3NYECKH TMOBEPXHOCTh, MM 3aHMMAaeMasi B TOJHOM IOPSJIKE.
Hedextsr momoOHOTrO poxa MOTyT OBITh HMHOTJA BBI3BaHBI OMIMOKAMH B MHKpPOIPOTrpaMMe
BUHYECTEPA, MOTYT OBITh CIIPOBOLMPOBAHBI MPOTPAMMHBIM OOECIIEYCHHEM WM TEXHUYECKUMHU
NPUYHHAMHU.

4. IosiBnenus Ha BuHYecTepax BAD-6110k0B 3TOr0 B2 0053aHO OCOOCHHOCTSIM TEXHOJIOTUU
MIPOU3BOJICTBA: HUKOTJIA HE CYHIECTBYET IBYX a0COJIIOTHO OJMHAKOBBIX YCTPOWCTB, KaKHE-TO HX
napaMeTpsl HETIPEMEHHO OTIMYarTcs. [Ipu MOoAroToBKke BHHYECTEPOB HAa 3aBOJEC, VIS Ka)JIOTO
orpesiesisieTcsl Habop mapaMeTpoB, OOECTIEYMBAIOIIMX HawTydliee (YHKIMOHUPOBAHHE IAHHOTO
KOHKPETHOT'O 3K3EMILISPa, TaK Ha3bIBaEMbIE aalTUBBL. DTH MapaMeTpbl COXPAHSIOTCS, U B ClTydae
€CITM OHM KAaKMM TO 3araJo4yHbIM 00pa3oM OKa3bIBAIOTCS MOBPEKICHBI, TO PE3yJIbTaTOM MOXET
OBbITh IOJIHASE HEPAOOTOCIIOCOOHOCTh AMCKa, HECTaOMIbHAsA €ro padoTa WK OOJIBIIOE KOJIUYECTBO
COOMHBIX CEKTOPOB MOSIBIISIONIMXCS U UCUE3AIOUINX TO B OJHOM, TO B IpyroM Mecte. B momamrHmx
YCIIOBHSIX C 9THM CHAEaTh HUYEro Heb3s, HO BCE MOXXHO HACTPOHUTH HA 3aBOJIC WJIM B CEPBUCHOM
HEHTpe.

IIporpamma MHDD

[Iporpamma MHDD sBnsieTcst oueHb yI00HBIM MHCTPYMEHTOM JUIsl TUArHOCTUKU M PEMOHTA
BUHYeCcTepoB. [IporpaMma sBisieTcss yHHBEpCalbHON, OHa pabOTaeT cO BCEMM HAKOMMUTEISIMHU C
untepdeiicom ATA He3zaBUCHMO OT IPOU3BOAUTENS U Mojenu. PaboraTs nmporpamma crnocoOHa U3
nox yuctoro DOS, u npsmo u3 Windows. YTunura crnocoOHa 3amyckaTtbesl ¢ JIFO0Oro, He
3alUIIEHHOI0 OT 3alliCH HOCUTENI Ha KOTOPOM €CTh HEMHOI'O MecCTa JUis 3alluCU BPEMEHHBIX
(haitioB U MPOTOKOJIOB pabOThl (MUHHUMANbHO HYyX)HO 70 kGaiiT, pexomenayerca 20 Moaiit). He
HCIOJIb3YHTE MPOrpaMMy € TOTO XKe TUCKA, KOTOPbIN AMarHOCTUPYETE U JICUUTE.

Ilocne 3amycka npu Hanmuuuu Oojiee YeM OJHOIO HAKONUTENss B CHUCTEME IpeularaeTcs
BBIOpATh TOT, C KOTOPBIM MbI XOTHUM pabOTaTh.

Drive parameters PRESS FZ to DETECT Current position

Device Select
Lhkeyl 2 infol

port 1FBh
1. 5T34311A
2.

port 175h
3. ST320011A
4.

port 108h
5.

Ho PCI controllers found.

Enter HDD number [3]:

i (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2. i 18:14:55

Ha 9KpaH 6yI[CT BBIBCJICHA IMOJCKAa3Ka 00 OCHOBHBIX KOMaHax MMporpaMMEl.
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DRSC DRDY
Drive parameters PRESS FZ2 to DETECT Current position

s This wversion is WITHOUT PCI bus support
for Windows NT compatible

Online HELF

id hpa puad
scan fujlst unlock i randombad
aerase rhpa d ispud M (TR]
erase r Ff 3e makebad
batch cls aam pciscan
rpm nhpa init tof wdrd wdwr wduwm
smart port stop wait wdfmtold
killfuj akillfuj fuckfuj ibme taad 1

wdfmt wdfmtsa
ou FUJ dm

Press <FZ>»

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

Nuannmanu3upoBaB BHIOpaHHBIM HAKOMUTENh HaKaTHeM F2 mosiydaem HCYEpHBIBAIOIIYIO O
HEM HHQOpMAIMIO: Ha3BaHME MOJIENH; JIOTUYECKHE TE€OMETPHUIO0 JUCKa (JIOTHYECKOe YHUCIIO
LIWJIMHIPOB/TOJIOBOK/CEKTOPOB HAa JOPOXKKE); CEpUUHBIII HOMEp; BEPCHI0 MHKPOKOJA; YHUCIO
aapecyembix uepe3 LBA OmokoB; mnoaaepxkuBaembie ¢GyHkuumun ATA wW  MakcUMalbHBIN
noanepxuBaeMblil pexxuMm; cocrositHue SMART (BkiroueHa JiM); COCTOSIHHE CHCTEMBI 3alUThI
(BKITIOYEH/BBIKJIIOUEH allapaTHBIN MapoJib); MOJIHBIN pa3Mep BUHYECTEpa; Pe3yJIbTaT MPOXOKIACHUS
OCHOBHBIX TecTOB. YacTh 3T0# nHpOpMaIuu 0TOOpakaeTcss BO BTOPOW CBEPXY CTPOKE Ha dKpaHE H
BHJIHA MTPHU paboTe.
DRSC DRDY
1 I 1
/1563
SH:SBFEYZBC  Fl:8.01 LBAs :B8452080
Support : DLMCode LBA HPA DMA (UDMAZ ,MJDMAZ )

. Size = 4126Mb

I
Recalibrate. ..

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

Kpome TOro, 0 COCTOSTHUU JHICKa U €ro 3aHSATHH B JAHHBIH MOMEHT BPEMEHU CUTHAIIU3UPYIOT
WHMKATOPBI B caMOil BepxHel cTpoke. OHU HECYT CIEAYIOUTYI0 HHPOPMAITHUIO:

BUSY - makonuTenb 3aHAT U HA KOMaH/Ibl HE pearupyer;

WRFT - ommOka 3anucu;

DREQ - nakonurens xaxaeT 0OMEHATbCS JaHHBIMU C BHEITHUM MHUPOM;
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ERR - B pe3ynbrare kakoii-nubo omnepanuu Bo3HHKIA omrbOka. Korna 3aropaercs 3ToT OuT,
o0OpaTUTe BHHUMAaHHE Ha MPaBYyI0 BEPXHIOI 4acThb dKpaHa. Tam OyaeT oTOOpakeH TUN MOCIEIHEN
OMMOKY: (IEHCTBUTEIBHO TOJIBKO MPH 3axKeHHOM mammnouke "ERR"):

AMNF - Adress Mark Not Found - O6paienue kK KakoMy-TO KOHKPETHOMY CEKTOPY HeE
yAAIOCh. BeposATHON NPUYMHON SBIISETCS MOBPEXKICHHUE 3TOIO CEKTOPA, MOBPEXKACHUE €0 IOJIEH
uneHTudukanuyu (yrmoMuHaHue 00 3TOM ecTh 3/1ech). Ho cpasy mociie BKIFOUCHUS HAKOIIUTEIS, KaK
pa3 HaoOOPOT, CBUIETEIHCTBYET 00 OTCYTCTBUH MPOOJIEM U cO00IIaeT 00 YCIEUTHOM BBIOTHEHUH
BHYTPEHHEHN JUarHOCTUKH .

TONF - Track 0 Not Found - He HaiiJicH HyJIeBOW TpEK.

ABRT - Abort, koMaHa OTBEpPruyTa;

IDNF - Sector 1D Not found;

UNCR - Uncorrectable Error - Ommbka ne ckoppextupoBanHas kogom ECC. Bepositho, B
JTAHHOM MECTe MMeeT MecTo ObITh Jlornueckuiit BAD-610k.

Kpome sTx B Bepxy MoryT ropeth eue jaBa uHaukaropa - PWD - curnanusupyromas o0
YCTaHOBJIEHHOM arnapaTtHoM naposie, 1 HPA - ecniu pazmep HakonuTesns OblJ1 H3MEHEH C IIOMOIIBIO
koMmauabl HPA (ans ckpoituss BAD-6510k0B B KOHIIE TUCKA).

s oOHapyxenuss BAD-010k0B B mporpamMmme ectb BO3MOKHOCTh IPOBEPKH MOBEPXHOCTHU
xecTkoro jaucka. [IpuueM nomyudenHas nadopmanust OyJeT oueHb MOJPOOHO OTpaKkaTh COCTOSIHHUE
IMOBEPXHOCTH. BrI130B ocymiecTBisieTcss KoHconbHOU KoManaoi SCAN. [IpoBepuTh MOKHO Kak BECh
JTUCK TIEJIMKOM, TaK M KaKOW-TO OTAENBHBIA yuacTok moBepxHocTu. [Tocie Habopa komauasl SCAN
MOSIBJISIETCSI CIIEAYIOUIET0 BUAA MEHIO:

DRSC DRDY

Starting CYL
Starting LBA
LOG : OFF
Setting Drive Param Remap : OFF
vecalibrate. .. DK Ending CYL : 8943
Ending LBA : 8452079
Timeout(sec) : 30
reated directory : Advanced log : OFF
Standby after scam : OFF
Loop the test- repair : OFF
Erase WAITs : OFF

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

BepxHss crpoka - 370 pexxuMm paboThel ¢ BUHYecTepoM. Ilo yMom4aHuio Tenepb TaM CTOMUT
LBA, meHaTh 4TO-TO Bpsii M NoHanobutkcs. B crpokax Starting Cyl/LBA, Ending Cyl/LBA
BBICTABIIIFOTCS HAayalbHBIM M KOHEYHBIH Ook it LBA TpaHCHsuuM W HadaabHbIN/KOHESYHBIN
wwaaap ans CHS  (ans npoBepkM KOHKPETHOTO  y4acTKa). 3HAueHWs 10  YMOJIYaHHUIO
COOTBETCTBYIOT MTOJHON MOBEPXHOCTH. MOKHO BKIIIOUUTH NEpeHa3HaueHNe COOMHBIX CEKTOPOB MPH
oOHapyxeHuH OHbIX ((QyHKIHMs Remap). Timeout - Bpems OTBOAMMOE HAKOMUTEIIO IS
BBIMIOJIHEHUS] oOmnepanuu. Pe3ynbTaThl MPOBEPKM MOXHO 3aHecTH B mporokoid. [lpu Tecre
MOBEPXHOCTH Ha JKpaH OyIyT BBIBOJUTCA KBAJpaTUKU (OJUH TakoM KBaJIpaTHUK paBeH 255
cekTopaM (Tpu TecTUpoBaHUU B pexume LBA nubo uuciy cekropoB B cTpoke napamerpos HDD
(o6bryHO 63 - mpu TectupoBaHMu B pexkxuMe CHS)), 1mBeT KOTOpPBIX HECET ONpeAeTIeHHYIO
CMBICJIOBYIO HarpysKy.
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DRDY BUSY

he arrow keys for navigate on HDD during scan. i 16:23 :50

B oxomke cmnpaBa Bemercss mx cuer. Camas BepxXHSs CTpOKa TIOKa3bIBa€T CKOPOCTH
CUMUTHIBAHUS JAHHBIX B JIAHHBI MOMEHT (HE 3aBUCHUT OT UCHOJIb3yeMoro pexuma DMA), B HixHEl
- JIBa 3HAYCHUS B TIPOIICHTAX: MTEPBOE 3HAUCHNE IMOKA3BIBAET MPOIICHT BBIMOJHEHUS TEKYIIEro TeCcTa
B 3aJlaHHOM IIPOMEXYTKE, a BTOPOE OTOOpa)kaeT, HACKOJbKO Janeko rojoBku "yuuin" ot 0
nuiauHApa ¥ "mpumm” Kk nocnenHemy. Huke dachl MOKa3pIBalOT BpeMsl Hadajga IMPOBEPKUA H
IIPOTHO3UPYEMOE BpEMs BBINIOJIHEHUS. Pa3bsACHEHMs MO LBETaM MPUBOAATCS B JTOKYMEHTALUU:
"Yem "MyTHee" KBaJIpaTHK, TEM OOJBIIE HAKOMHUTEIIO MOTPEOOBAIIOCH BPEMEHH JIJIsi UYTCHHS 3TOTO
0510ka cexTopoB. Ecnu mommy 1iBeTHpIE OJIOKH - 3HAYUT, HAKOMUTEh He "Brucaics" B OTBEIACHHBIN
eMy ans paOoTbl MPOMEXYTOK BpeMeHHU. lIBeTHbIMU OnokaMu OTOOpa)kaeTcsi HEHOpMallbHOE
COCTOSIHHE TTOBEPXHOCTH, HO emie 6e3 BAD'oB. OgHako, 3eneHble OJOKH - HOPMaJIbHOE SIBJICHUE,
OHM OTPAXKAIOT ECTECTBEHHBIH H3HOC MOBEPXHOCTH, HUYETrO CTPAIIHOIO B HUX HET (cTapble
HAaKOMUTENIM paboTaloT MeAJeHHee, U MOATOMY Uil HUX TpaduK BIIOJHE MOXET OKPACUTHCA B
3eJIeHBIN LBET LEIUKOM: 3TO HOpMaJbHO). Takke 3eJeHble OJIOKM MOTYT MOSBISATHCS MIPHU BUOpaluu
camoro Hakomnurenst. YeM HHUKe IO MEHIO LIBET - TeM 0O0JIbIlle HAKOMUTEINIO MOHAA00MIOCh BPEMEHU
JUISL YT€HHS 3TOr0 TPYAHOUYUTAEMOro ydacTka. KpacHblll IBET - MpU3HAK TOTO YTO HA 3TOM MECTE
yxe noutu "chopmupoBaiica” BAD block. BonpocutenbHblii 3HaK MOSBISETCS MPH MPEBBITICHUN
MAaKCUMaJIbHOTO BPEMEHHU OXKHUJAHUSA TOTOBHOCTU. TO €CTh, pU NOSBIECHUU [?] MOKHO CUMUTATH,
YTO HAKOIHUTEh "MOABUC" HAa 3TOM MECTE M 3/IeCh SBHO IMPHUCYTCTBYET JIMOO CEPhe3HBIM JACHEKT
MOBEPXHOCTH, JINOO HEUCHPAaBEH ONOK MAarHUTHBIX T'OJIOBOK. BCE, 4TO HMXKE BOMPOCHUTEIHHOTO
3HaKa - 370 omuoOku (BAD-6m0k). Ecnu oHM MOSBISIOTCS B Mpoliecce TeCTUPOBAHUS, 3HAYHT, Ha
MOBEPXHOCTHU ecTh pu3ndeckue nedextsl uiu npodiaemsl ¢ CRC cexkTopos, T.H. «cOPT-03ab1».

[Tpu GonbioM KommuecTBe 03/10B moJie3HO OyneT Bocmonb3oBathes oniumeir ERASE WAITS
(Ha TpUBEIECHHOM BBIIIE PUCYHKE OHA BBIKIIIOUEHA): TOTJa MpU OOHapYyKEHUH COONHOro CeKTopa
JMCK He OyJeT JI0JIT0 HaJl HUM CTPaJaTh, IBbITAsCh €r0 BHIUUTATh, a Cpa3y ke MPeIPUMET MOIBITKY
3aMucH.

C nomompto MHDD MO0XHO mpoBEepUTh U HAIEKHOCTh CUCTEMBI MO3UIIMOHUPOBAHUS: IO
komange CX OyayT MpOBOJUTCS MHOTOKpPATHBIE TMOMBITKA TMO3UIIMOHUPOBAHUS B Pa3IUYHbBIC
001acTH, HEKOTOpblE HAKOMHUTENN TaKOW PEXUM BBIIEPKaTh HE MOTYT B CHIIy B OOJBIIWHCTBE
CIIy4aeB KOHCTPYKTHBHBIX OCOOCHHOCTEH U 3aBOJICKUX A€(PEKTOB (HO HE HYXKHO OOSITHCS - U3 CTPOS
HUYEro He BBIWJET, TaK KAaK MPOrpaMMa OTCIIEKMBAET TaKyl0 BO3MOXKHOCTb U MEPEBOJUT JUCK B
XKAyIIee COCTOSHUE, €CITU YTO-TO HE TaK).
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Ectp eme psaa komanz s JUArHOCTHUKHM, HO 3TO IEPBBIE KOTOPBIE CleAyeT 3HaTh. boiee
IIOJIHO OIIMCBIBATh HET CMBICIIA - JJIs 3TOTO €CTh JOKYMEHTALMs K IIPOrpamMmme.

W3 oueHb MHTEPECHBIX (DYHKIMHA pean3yeMbIX MPOrpaMMOi HY>)KHO OTMETHTb BO3MO)KHOCTb
ynpasieHus mymoM. [lo komanae AAM cTaHOBUTHCS AOCTYIHBIM HW3MEHEHHE MPOU3BOANMOIO
YPOBHSI IIyMa (HY>KHO JIM HalIOMUHATh, YTO B YIIepO MPOU3BOAUTEIBHOCTU?), TIPH 3TOM PE3yJIbTaT
MOYHO OLIEHHUTH Cpazy xKe.

L
aam
T34311A 89441563
SN :SBFEBYZBC  FlW:B.01 LBAs :84526080
Support: DLMCode LBA HPA DMA (UDMAZ ,MUDMAZ )
SMART : Enabled
Security: high, OFF. S 4126Mh
Device Reset... DK
Setting Drive Parameters... OK.
[Recalibrate... DK
Automatic Acoustic Management
AAM is not s irted by this HIDD.

I (c) maysoft aka Dmitry Postrigan, http: smhdd.net | 2. 17:59:27

DRSC DRDY BUSY
1 L 1 L
aam
5T320011A 38792-16-63
GN:3HTI7CEE FW:3.10 LBAs :39182336
Support: DLMCode LBA HPA ARM DMA (UDMAS ,MUJDMAZ )
SMART : Emabled
Security: high, OFF. Size 19092Mb
Device Reset... DK
Setting Drive Parameters... OK.
lecalibrate... OK
utomatic Acoustic Management
urrent setting : MHa wm perfomance .
Fress: <D disable AAM
maximum perfomance
middle perfomance (try if +-~ not work)
minimum acoustic emanation level
(lowest speed)
intermediate acoustic management levels
126 max. perfomance (disable AAM) ;
[E] minirmum acoustic emanation level.
finish.

g... Now you can adjust AAM.
) maysoft aka Dmitry Postrigan, hitp:/rmhdd.net | 2.9 |

Hporpamma FDISK

Paszbueka scécmrkozo oucka

VYrunura fdisk, ouenp npocrast u He TpeOyeT MHOrO BpeMeHM Ajsi ocBoeHMs. J[st 3amycka
9TOM YTHIINTHI 3arpy’KaeMcs C CHCTEMHOrO JTUCKa.

1. ITocne Beixona B pexkum DOS B xomMaHIHOM cTpoke nuiieM komaHny: fdisk m Haxxumaem
Enter.

2. IosiBnsieTcs MeHIO ¢ BOIpocoM «BKIoUMTh moaaepkKy O00abIInX JUcKoB N-HeT, Y- 1a».
Bribupaem Y u xmém Enter.

3. IlosABnseTCA BOT TAKOE MEHIO. ..
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Onuuu FDISH
Texyuv¥ vMKCcHpoDannHé aMcockopoas: 1

BHEEPHTE OOMH M3 CAENYOLUAX BAPHAHTOB :

S MAM AOrHYECKHX ycTpodcTe DO
CTal THBHOI O DA3INEAA
d.Ypanenne pazpena DOS uwau Aorvuecrkoro ycTpoMcTEA
4. MpocHOTP HHYOPHALMM O PARINBIAN

Buecpure: [ 1

Hasrmte Esc pan smxona wz FDISK

JUis BbI30Ba HYXHOIO IIyHKTa MEHI0O HE00XOAMMO HaOpaTb B KOMaHIHOM CTpPOKE
HEOOXOAUMBIN HOMED...

Jlns Hayanma TOCMOTPUM Ha Haml JKECTKUM nauck, BBomuM 1udpy 4 u xmém Enter...
[TosiBnsiercst monHas MHGOpPMaLUs O COJIEP)KaHUU JUCKA - TUIBI (QaillIoBBIX cucTeM, 00BEMBI U
MMEHa JIOTUYECKUX JUCKOB (eciu pa3OueHHe yke MMEETCs, TO JUIsl CO3JAaHUs HOBOTIO pa3OueHus
ClelyeT YJAIUTh MMEIOIUECs pa3/ienbl, €ClIM Ha KECTKOM JMCKE HET JIOTUYECKHX PA3ZENIOB, TO
MO>KHO Cpa3y IpHUCTYNaTh K UX CO3/IaHUI0).

Haxxmute Esc maiig Bo3Bpara B I1aBHOE MEHIO. ..

Teneps Haxxmute 1 1 Enter - NOSBUTCSI MEHIO CO3aHUS PA3LEIIOB. ..

TekyUMH HeCTHWA

BufepuTe JEMCTEMEE

EEeMTe HOmMEp E:uEpaHHn:nrl:l AERCTEMAY | ]

: EMEOpY peddeE pafoTy FOISE HIssdTe HAZEWWy Esc

CHoBa HaxxumaeM 1 u Enter, nmosiBisiercst C4ETUMK U ITporpaMMa HavyHET CO3/1aBaTh OCHOBHOM
paszen, a korja oHa (mporpamMma) cnpocuT y Bac caemaTe OCHOBHOHM pa3jiesn Ha BECh JHCK, TO
otBeThTe 0TKa30M - N. Jlamee Bam OyneT npeayioxkeHo BBECTH pa3Mep MEPBOTO JIOTHYECKOTO JUCKA
B MpoIeHTaxX Win Merabaitax. CKOJIbKO CUNTAeTe HY>KHBIM, CTOJILKO U BBOJIUTE. ..

Onsate Esc 1 MBI B TJIaBHOM MEHIO. ..

B rnaBHoM MeHI0 BbeiOMpaeM TyHKT 1 (co3maHue paszena), a MOToM 2(CO3JaHHe
JOTIOJTHUTEIBHOTO pa3aena). Co3gaHue JOMOJTHUTEIBHOTO pas3jeia TOYHO TaKoe XK€ Kak |
OCHOBHOT'O, TOJIbKO Ha MPEIOKEHHUE NPOrpaMMbl 3aHATh IOJ JOMOJHUTEIBHBIM pPa3iesl BeCh
HMEIOIIHNICS 00bEM aucKa HeoOxoaumo otBeTuTh - Y ([la) Ilocie Toro xak pazgen Oyaer co3gad
’kMEM Esc ¥ cHOBa BBIXOIUM B I'TTaBHOE MEHIO.

Paznen, ¢ xoroporo Bam kommbroTep OyAeT 3arpykarbcsi Has3bIBaeTCS AaKTHBHBIM. Jl7s
BBIOOpA aKTUBHOTO pa3jiela B TNIABHOM MEHIO BbIOMpaeMm 1udpy 2 - yCTaHOBKA aKTUBHOTO pa3jiena
Y B MOSBJISIONICHCS MH(OPMAIMHU O TUCKE BBOJAMM HOMEp pazzena.

Omnsth Bo3BpariaeMcs B riiaBHoe MeHIo(Esc), BbiOupaeM MyHKT 4 - mpocMoTp MH(pOpMaIuu o
paszaenax v HalpoTUB pa3fienia, KOTOPBIH MBI CAETAIN aKTUBHBIM OYJeT CTOSITh OyKBa A

[Tocne Toro, kak cosgaHUe pa3AenoB OyIeT 3aBEepIICHO, HEOOXOIUMO Tepe3arpy3uTbcs U
oTopmMaTUpoOBaTh HOBBIE PA3/IEIbl Mepe]] UX UCTIOIb30BAaHUEM.

ITopsinox BbINOJIHEHUsI pa0OTHI:
1. IIpoBepka onmepaTHBHOI NaMATH
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1.1 VYcranosuts B BIOS Setup 3arpysky ¢ CD:

1.2 Tlocne 3arpy3ku HailTH 1 BEIOpaTh nporpaMmmy Memtest86+ u 3amyctuts ee.

1.3 BHuMmarenabHO pacCMOTPETh 3KpPaH MPOrpaMMBbI

1.4 Cnemutp 3a MpoIeccoM TECTHPOBAHUS, HEOOXOAUMO, YTOOBI KAK MUHUMYM 3aKOHYHJICS
OJIMH MPOX0/] TecTupoBanus (croader; PASS)

1.5 Ecnu 61t 06Hapysxens! omuoku (cronderr ERRORS), To Hamo oTpaszuts 310 B oTUETE.

1.6 Caenatb BBIBOJ 00 HCIIPABHOCTH MJIM HEUCIIPABHOCTH ONEPATHBHOM IMaMSITH.

2. IIpoBepka :KecTKOro JuckKa

2.1 3arpysurcs ¢ 3arpy3ounoro CD, naiitu u 3anmyctute « MHDD»

2.2 Ha HEKOTOPBIX KOMIIBIOTEpaxX HEOOXOIMMO BBECTH KO AocTyna (udppa*2+1)

2.3 C nomorikio koMau sl “id” wim “F2” mony4uTs TaHHBIC O )KECTKOM JTUCKE, 3aIucaTh
OCHOBHBIE B OTYET

2.4 Tlo xomanse “‘SCan” MpOBEPHTH )KECTKUH MucK Ha Hanmyne BAD-0710Kk0B, 3anucars B OTYET
CPEJHIOI0 CKOPOCTh Mepeaauu JaHHbIX

2.5 Ecmu OynyT HaiiieHbl «KpacHbBIE» MM «KOPUIHEBBIE» OJIOKH, TIOMPOOYyITE OT HIX
n30aBUTCS C IIOMOIIBIO KOMaH/IbI “‘erase waits” wim “remap”

2.6 OreHHTE COCTOSHHE BAIETo )KECTKOTO JUCKa (M3HOC, OBICTPOICHCTBIE, TUTOXUE OJTOKH H
T.11.)

3. Pa30uBKAa KEeCTKOr0 IMCKA

3.1 3arpysurtcs ¢ 3arpy3ounoro CD

3.2 3amyctuth nporpammy FDISK

3.3 Coznate 0CHOBHOM pazjaen paBHbIN 50% 0T Bcero oObemMa aucka

3.4 Co3znath MOTIOTHUTEIBHBIN pa3/ies paBHbIM BTOPOM MOJOBUHE )KECTKOTO JUCKA

3.5 Cosznare noruueckuii muck D paBHBINM 10 00bEMY TOMOJHUTEIEHOMY pa3aeity

3.6 Jluck C cnenaTh akTUBHBIM, T.K. C HEr0 OYJIET 3arpy’KaTbCsl ONeparmoHHas CUCTEMA
3.7 Tlokasath pe3yJbTaT MPEno1aBaTelto

3.8 BprIiiTH U3 mpoOrpaMMBbI U Niepe3arpy3uTb KOMIIbIOTED

4. dopmaTHpOBaHHE KECTKOI0 THCKA

4.1 3arpysurcs ¢ 3arpy3ounoro CD

4.2 3anyctuth nporpammy FORMAT c mapamerpamu, s opmatupoBanust qucka C
(TapaMeTphl M3Y4YUTh CAMOCTOSITEIbHO, KoMaH 1a “format /?” mokakeT Bce BO3MOKHbIC
MapaMeTpsbl; ONMPEIeIUTe KaKie HY>KHbI BaM)

4.3 Korga ¢popmaTrpoBaHUE 3aKOHUUTCS, TOKAKUTE PE3YJIbTAT MPETOAABATEIIO

KoHTpoJibHbIE BOPOCHI

Kakum 00pa3omM MOKHO MPOBEPUTH OMEPATUBHYIO MAaMSTh Ha HATUYUE OIIHOOK?
Kakum o6pazoM nHpopmMalins 3anuchIBacTCs Ha KECTKUM TUCK?

Yro takoe BAD-610xu?

Mo>kHO I OT HUX U30aBUTHCSA U KaKUM 00pazom?

J5s yero Hy»Ha pa3OMBKa KECTKOTO TUCKA Ha pa3/Ienbl?

CKOJIBKO pa3/ielioB MOKHO CO3/1aTh Ha JKECTKOM AucKe?

J5is yero HeoOXoAUMO (HOpPMATUPOBAHUE KECTKUX IUCKOB?

OO0BbscHUTE, TOYEMY pPeaNbHBIN 00BEM AMCKA MEHBIIE, YeM 110 acmopTy?
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®opma npeacTaBieHus pe3yabTara:

Ot4er o mpoienaHHoM padoTe:

1. Tewma u uenb paboThI.

2. Omnucanue X0/1a IpoBeIeHUs pabOThI, MapaMeTPbl TECTUPYEMBIX KOMIUIEKTYIOIIUX.
3. BBIBOJIBI 0 COCTOSTHMM KOMILIEKTYIOLTHX.

4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

Kpurtepun ouenku:

OneHka «OTJIIMYHO» CTaBUTCS, €CIIH 33/1aHNE BBIIIOJIHEHO BEPHO.

OneHka «XopoIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHKsI BEPHBIM, HO ObliIa AOITyIEeHa
OJTHA WJIH JIBE OIIMOKM, MPUBEIIINE K HETIPAaBUIBHOMY PE3yJIbTATy.

O1eHKa «yJOBIETBOPUTENBHOY» CTABUTCS, €CIIM IPUBEICHO HEMIOJIHOE BBIIOJIHEHHUE 3aJaHNUS.

O1eHKa «HEeyI0BIETBOPUTEIILHO» CTABUTCS, €CJIN 3a/1aHUE HE BBIIIOJIIHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BHIYHCINTEIbHONH TEXHUKH

JlaboparopHoe 3ansiTue Ne 11
KOHCprKI_[I/DI, MOAKIIFOYCHUC U MHCTAJUIALNUA BUACOAAAIITCPA. Tect MOHHUTOpA

Heab: wu3yuuts coBpemenHble LCD-monutopsl. IlporectupoBars LCD-MOHUTOpPHI
noMoubto yTuiuTel TFT Monutop Tecr.

Boinosinus padorty, Bl Oyaere:

ymemp:

- IOAKJIIOYAaTh U HHCTAJLJIMPOBATH BUACOAAANITCPEI;

- TCCTUPOBATH MOHHUTODP.

MarepuanbHoe obecrnieyeHue:
Meroanueckue ykazaHust IJ1s1 BHIIOTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED.

3amanue:

1. 3anmyCTuTh yTUINTY AJI1 TECTUPOBAHUS MOHUTOPOB.
2. IIpn moMomu yTUIUTBI IPOTECTUPOBATH MOHUTOP.

3. M3yunTs BCe mapaMeTpbl MOHUTODA.
4. OpopMHUTH OTUET O MpoJeaHHoM padoTe. CrenaTb BBIBOJ.
5. OTBETUTH HAa KOHTPOJIBHBIE BONPOCHI.

Kparkue TeopeTuueckue cBeIeHH:

Tecmuposanue LCD-monumopos

TFT Mounutop Tect
[Iporpamma TFT Monutop TecT pa3paboTaHa OTEYECTBEHHBIMH TIpOrpaMMHcTamMu. B
OTJIMYME OT CYIIECTBYIOLIMX AHAJOrOB, OHA, BO-TIEPBBIX, COBEPILIEHHO OecrjaTHa, a BO-BTOPBIX,
CHaO)XeHa TMOAPOOHONW CIpaBKOW C OINHUCAHMEM HWMEIOIIMXCS ITabJOHOB HAa PYCCKOM SI3BIKE H
COBETaMHU IO PEIICHUI0 TUMWYHBIX mpobiem. [Iporpamma coctouT u3 oaHoro ¢aiina, He TpedyeT

HHCTAJIALINHA.

;ﬁ Professional

3201200 8bit E0hz
320x200 8bit B0hz
3201200 16bit BOhz
320x200 16hit B0hz
3201200 16bit BOhz
320x200 32bit G0hz
320x200 32bit G0hz
320x200 F2bit E0hz
320x240 8bit B0hz
320x240 8bit E0hz
320x240 8bit B0hz
AMe?AN TRkt FMke

Service Pack 1 Build 7601

Iﬁ] CemeficTen Hatopos mMukpocser Mobile IntellR) 45 Express [kopnc ’Aa'
YuueepcankHeli moHvTop PrP
=

-l 1366768 32 bit B0 Hz

Left. Rigth
Up. Down
Grey-. Grey +

Esc

- BEIGOP NOOPEHMMa

- M3MEHEHWE CKOPOCTHM
- M3MEHEHWE APKOCTI

- BEIXOA,

Pucynok 1 —I'naBroe okno nporpammel TFT MonuTop Tect
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HeGonbimoe HayaibHOE OKHO TIO3BOJSIET BBIOpaTh paspemeHue (s TEeCTHPOBAHHSA
UHTEPIOJISIIUK), JTUO0 OCTaBUTh pa3pelIeHUEe MO YMOJYaHUIO, a TaKXKe 3alyCTUTh OAMH W3 12
TecToB. Bo Bpemsi IpoCMOTpa TECTOBBIX MIA0JIOHOB MOXKHO PETYJIUPOBATh SIPKOCTh, IEPEMENIaThbCs
MEX]ly IIa0JIOHaMU B IpejesiaX TecTa, a TaKkkKe MepeKIoYaTh IBET JIM00 HampaBlieHUE TPaJueHTa.
TecroBble MAOIOHBI TO3BOJISIOT MPOBEPHTH:

. PaBHOMEPHOCTH 1oACBETKH (1 TecT);

. MHTEPHOJISIHIO U (POKYCHPOBKY — OTCYTCTBHE APOXKAHHS U3-3a IPeoOpa3oBaHUs
aHaAJIOrOBOI'0 CUrHaia (5 TecToB);

. LBETOIEepeauy U pa3pelieHue nsera (3 Tecra);

. KOHTpacTHOCTH (1 TecT);

. BpeMs OTKJIMKA U MHEPLUOHHOCTS (2 TecTa).

PazpaboTunku fa)ke MOMBITATUCH PEaTU30BaTh BO3MOYKHOCTh TOIYYEHHUS! KOJMYECTBEHHOTO,
a He TOJIbKO KaYeCTBEHHOI'0 pe3yJIbTaTa.

B uactHOCTH, B TecTax Ha MOCIECBEYEHHE MOYKHO MOIBITaThCA C MOMOILIbI0 (oTorpadpuu
OIICHUTh JJIMHY NUIedda U Mo ATOMY MOKA3aTeNl0 BBIUMUCIUTH BpeMs OTKIWKA. A B TeCTe Ha
WHTEPIOJISIIMI0 MOXHO 3aUKCUpOBAaTh, HAa KaKOM IIare KOHIEHTPUYECKUE OKPYKHOCTH
nepecraroT ciauBarbesa. OpHako 3T0 OyJaeT JuIIb NPUOIM3UTENbHBIN pe3ynbraT. [ naBHOE
MpeAHa3HauYeHUuEe MPOTrpaMMbl — TMPOBECTH BU3YaJIbHOE CpPaBHEHHUE HECKOJBKHMX MOHHMTOPOB, Ha
KOTOPBI€ BBIBOJISITCSL OJTHH U T€ e 11a0JI0HBI OJHOBPEMEHHO.

Takum o6pazom, nporpamma "TFT Monutop Tect" siBisieTcss OJHOW M3 JIyYIIHX B CBOEM
kimacce. K ee mmocaM MOXHO NOPUYUCIUTH HE TOJNBKO OOJBIION HaOOp CTaTHYECKUX H
AHUMHUPOBAHHBIX MTA0JIOHOB, HO U MIPOCTOTY, OECIIIIATHOCTH, HEOOJIBIIINE Pa3MepPhl TUCTPUOYTHUBA.

Bce TecThi, kKpome TpOBEPKHM HMHTEPIIOJSINN, KEIATeIbHO TMPOBOAWTH TPH POIHOM
paspemiennu Monutopa. s 15" 310 o6eruno 1024x768 Touek, mms 17"-19" o6pruyno 1280x1024
touek, g 20" o610 1600x1200 Touek. Paspsmaocts 1iBeta 24 unu 32 6uta. [Ipu 8 u 16 6GutHBIX
[[BETax TECThl Ha TPAJMUEHT I[BeTa OYIyT MMOKa3bIBaTh SIBHBIE MOJOCHI HE CBSI3aHHBIE C pa3pelieHueM
MaTpHIIbl MOHUTOPA.

YacToTra KaapoBOW pa3BEepTKH MCIOJIB3YETCS B TeCTax JUIS OIEHKH OBICTPOJACUCTBUS
MaTpulbl. JKegaTenpHO BBICTABIATH MAaKCUMAIbHYIO YacTOTYy sl JIaHHOTO BHJICOPEXKHMA U
croco0a MOAKITFOYCHHSI MOHUTOPA.

[Ipn TecTUpoBaHWM OJHOBPEMEHHO HECKOJIBKHX MOHUTOPOB JKEJIAaTeIbHO BBICTABUTH
OJIMHAKOBBIE HACTPOUKHU IO SIPKOCTU, KOHTPACTHOCTH U LIBETOBOI TEMIIEpaType.

Bce TecThl 3amyckaroTcsi B IMOJHO’KPAHHOM PEXKHUME B COOTBETCTBHM C BBIOPAHHBIM
paspemerarem. [lpu BeIOOpe pexuma Default wucnosnb3yercs Tekyliuii yCTaHOBJICHHBIH
BuseopexkuM. s omepanuonHbix cucteM Windows OTIENbHO 3aJaeTcsl pa3pellieHue HKpaHa,
OTJENIBHO YacToTa KaJapoB. [Ipu 3TOM He Bce 4acTOThHI KaJIpoOB Ul JAHHOTO Pa3peuIeHUs MOTYT
MOJICPKUBATHCS MOHUTOPOM.

Onucanue gpynkyuii
TecT paBHOMEPHOCTH MMOJICBETKA MATPHIIBI K OTCYTCTBHS “OUTHIX TOUEK”
Nsmenenwne npera — Left, Right, LeftMouse click
J N3menenwne sproctu — Plus, Minus
Brixox u3 Tecra — Esc RightMouse click
HabGop TecToB M3 TOYEK, PAaCIONOKEHHBIX B IIAXMATHOM IOPSIKE, BEPTHKAIbHBIX
JMHANA ¥ TOPU3OHTAIBHBIX JIMHWH, Ui TPOBEPKH HMHTEPIONAIUH  “HEPOJHBIX”
paspemienuii. Ilepen TpoBedeHHEM TecTa PEKOMEHIYETCS BBIMOJHHTh HACTPOMKY
MOHHUTOPA JUTSI KaXKI0T0 BHICOPEKUMA.
TecTbl BBISIBISIOT HEOTHOPOIHOCTh H300paKe€HHs B BHJE TOPU3OHTAIBHBIX H(HIIH)
BEPTUKAIBHBIX TI0JIOC, TI0 CPABHEHHIO C H300payKEHHUEM B “POTHOM’ pa3pelicHUH.
V3meHeHnue cpeaHell APKOCTH DKpaHa IMPH IMEPEXOJe OT BEPTUKAILHBIX JHHUH K
TOPU30HTAIBHBIM TIPU POTHOM Pa3pEIICHUH, CITYKHUT KAYEeCTBEHHON OIEHKOW MIHPUHBI
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[OJIOCHI BUJICOKAHAJIA TIPU MOAKIIoYeHUH yepe3 D-Sub.

Nsmenenue pexxuma — Left, Right, LeftMouse click

Nsmenenwue sproctu — Plus, Minus

Beixon u3 tecra — Esc RightMouse click

Tect rpaauenta ugera. [IpoBepsieTcs paBHOMEPHOCTh HApaCTaHUS SPKOCTU OT JIEBOTO
BEPXHETO yriia K IPaBOMY HIDKHEMY.

Ha martpuiax ¢ HHU3KHUM IIBETOBBIM pa3pelICHHEM HaOIIOIAeTCsl CTyNeHeoOpa3Hoe
W3MEHEHUE SIPKOCTH.

Ha psge marpui HaOmrogarOTCsi XapaKTepHbIE JAMArOHAIbHBIE MOJOCHI MOBBIIICHHON
WY TIOHWKCHHOM SIPKOCTH, M3-3a HEJIMHEWHOW XapaKTepUCTUKM MmaTtpuubl. [Ipu 3amycke
clieyeT oOpaTuTh BHUMAaHUE Ha yCTAaHOBKY 24 uin 32 OMTHBIX IIBETOB.

N3menenue HampasnieHus rpaauenta - Up, Down

Nsmenenwue mseta — Left, Right, LeftMouse click

Nsmenenwue sproctu — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect anHanorm4eH mpeApIAyIMIEMY, HO BBIBOAUT OJHOBPEMEHHO HECKOJIBKO
TOPU3OHTAIBHBIX WJIM BEPTUKAIBHBIX IIBETOBBIX KIMHBEB. [lo TecTy mpoBepsercs
CUHXPOHHOCTH YBEJIMUCHHUSI IPKOCTU KJIIMHBEB U OAJIaHC 1[BETOB.

Nsmenenne pexxuma — Left, Right, LeftMouse click

Nsmenenwne sproctu — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect crymeHvaroro rpaaueHTa IBeTa. lIpoBepseTcs paBHOMEPHOCTh HapacTaHUS
SPKOCTH U pa3pellIeHne rmepexo/ia mo rpajanusm spkoctu. [Ipu 3amycke cienyer oOpaTuTh
BHMMAaHHE Ha YCTaHOBKY 24 miu 32 OGUTHBIX LIBETOB.

Nsmenenwne pexxkuma - Left, Right, LeftMouse click

Brixox u3 Tecra - Esc RightMouse click

TecT KOHUEHTPUYECKUX OKPYKHOCTEW, NJIs MPOBEPKHM HHTEPHOJSIUU '"HEPOAHBIX"
paspemienuid. Ilepen mnpoBeneHMEM TecTa PEKOMEHIYETCS BBINOJHUTh HACTPOUKY
MOHHUTOpA JUIsl KQXKJI0TO BUAECOpEKUMa. TecThl BBIBISAIOT HEOJHOPOIHOCTh H300paXKEHUs
110 CPAaBHEHUIO C M300pakeHUEM B "pOTHOM" pa3pelIeHNH.

Nsmenenwne pexxkuma - Left, Right, LeftMouse click

Beixon u3 Tecra - Esc RightMouse click

Tect rpaauenta uBera. IIpoBepsieTcsi paBHOMEPHOCTh HapacTaHUs SIPKOCTH IIO
paauycy okpykHocTu. Ha marpumax ¢ HMU3KMM I[BETOBBIM pa3pelieHreM HaOiroaaeTrcs
cTyneHneoOpa3Hoe u3MeHeHue spkocT. [Ipu 3amycke cieayeT oOpaTWTh BHMMaHHE Ha
YCTaHOBKY 24 uiu 32 OMTHBIX I[BETOB.

N3menenue Hampasnenus rpaauenta - Up, Down

Nsmenenwne nsera - Left, Right, LeftMouse click

N3menenwne sproctu - Plus, Minus

Brixox u3 Tecra - Esc RightMouse click

HaGop y3opoB i mpoBepku uUHTeprouauuu "HepomHsix" paspemenuil. [lepen
MIPOBEJICHUEM TeCTa PEKOMEHIYETCS BBIIOJIHUTh HACTPOHKY MOHHTOpPA HJsl KaXKIOTrO
BUJICOpEKUMA. TecThl BBISBISIOT HEOAHOPOIHOCTh U300PaXKEHUS B BUJIE TOPU3OHTAIBHBIX
Y(WIHM) BEPTUKAIBHBIX TOJIOC, IO CPAaBHEHUIO C M300paKeHUEM B "pOoTHOM" pa3perieHuH.

N3menenue pexuma - Left, Right, LeftMouse click

Beixon u3 Tecra - Esc RightMouse click

Tect s MpoBepKH YUTAEMOCTH MIPUGPTOB PA3IMYHOTO pa3Mepa U HACBIIIEHHOCTH
IpHU “pOIHBIX” U “HEPOJHBIX” pa3peLICHUSIX.

N3zmenenne mpudros — Left, Right, LeftMouse click

Wsmenenue sproctu — Plus, Minus
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Brixon u3 tecra — Esc RightMouse click

Tect misg NMpPOBEPKH Pa3MBITOCTH W TOMUMHBI JuHMi. Kak u npenpiaymmii Tecr,
XapaKTepu3yeT YUTAEMOCTh MPU(PTOB U MEIIKUX JICTAJICH.

Nsmenenue pexxuma — Left, Right, LeftMouse click

W3zmenenue sipkoctu — Plus, Minus

Beixon u3 tecra — Esc RightMouse click

Tect mis BU3yanbHOH OLEHKH ObICTpojaeicTBHs Marpuibl. Hanbonee HarmsneH npu
OJIHOBPEMEHHOM TECTUPOBAHUU HECKOJIBKMX MOHUTOPOB HAa MaTpHLaX Pa3HbIX THUIIOB, U
npu cpaHeHun ¢ CRT Monutopamu. Ilapamerpbl Ui CpaBHEHHS — SPKOCTb
JIBUTAIOIIETOCsl KBajpara, JUIMHA ‘“XBOCTA”, Pa3MbITOCTb I'PAaHUIIbl, LIBET M I'€OMETpUs
KBaJpara.

N3menenue ckopoctu — Up, Down

W3zmenenue sipkoctu — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect ananormyeH npenplAylIEMy, HO KBaApaT IBHXKETCA 10 TOPU3OHTAIU WIH
BEPTUKAIM, U HAHECEHA MacIITa0Has CeTKa.

N3menenue ckopoctu — Up, Down

Nsmenenne pexxuma — Left, Right, LeftMouse click

W3zmenenue sipkoctu — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Bsixon n3 nporpamMmsl

Ilopsinok BbINOIHEHNs pa0OThHI:

Texunueckue XapaKTCPUCTUKHU JUCILICA (33HOJIHHETCH CaMOCTOHTeJIbHO):

JKpaH ¥ BUEOKAPTA

Pazmep axpana (mroiim) :

Pazpemenne nucres (pix) :

Tun )KK-Matpuiisr:

Tun Buneoanantepa (BCTPOCHHBIN WM BHEITHUH) !

Buneoxapra :

Spkoctsb:

KonTpactHocTs:

Bpewms oTkinka:

3anyctuth yTroiuTy TFT Monutop Tect s TectupoBaHus MOHUTOpA. Pe3ynbTarsl TECTUPOBAHUS
OTpa3uTh B OTUETE.

IIpuMep pe3yabLTaTOB
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Tecrl.

Tect paBHOMEPHOCTH MOACBETKH MaTPUIIbl U OTCYTCTBUS “OMTHIX Touek . brlia mpousBeneHa
3aJIUBKA CJIEAYIOIIUMH IIBETAMU: OCJIbIN, KPACHBIN, 3€JCHBIA, CHHUMN, TOTy00H, pO30BbIH, JKENTHIH,
yepHblil. [lo Bcemy sKkpaHy LBET paclipe/ieleH paBHOMEpPHO, MCKaXeHUH He HaOmonmaetcs. Tect
MOKa3aJj, YTO JUCIUIEH HE MOBPEXIEH U "OUTHIX TOUeK' HET.

Tecr 2.

Tect rpamuenta 1Bera. Y [OuCIUIes SPKOCTh H3MEHsAeTcs IutaBHO. He HaOmomarorcs
JTMarOHAJIbHBIE TIOJIOCHI TIOBBINIEHHOHN WJIM TTOHM)KEHHON SpKOCTU. TakuM o0pa3oM, paBHOMEPHOCTD
HapacTaHUsl SPKOCTH OT JICBOTO BEPXHErO yIJla K IMPaBOMYy HIKHEMY HOpMaJibHasl, HUKAKUX
OTKJIOHEHHH HET.

Tect 3.

Tect BBIBOOUT OIHOBPECMCHHO HCECKOJIBKO TOPU3O0HTAJIBHBIX HJIM BCPTUKAJIIBHBIX HBETOBBIX
Kki1uHbeB. 1lo TECTY BUIAHO, YTO I AUCIUICA CHHXPOHHOCTH YBCIIMYCHUSA SAPKOCTU KIIMHBCB H

110



0anmaHC I[BETOB HE HapyIlIeH. Bce JMWHWM IIBETOB M3MEHSIOTCS IJIABHO, TOCTATOYHO HACHIICHHBIC
IIBETa, UCKAXKCHUH HET.

Tect4

Tect cTymeH4aroro rpajueHTa mnBera. PAaBHOMEPHOCTh HAapacTaHUS SPKOCTH M Pa3pelIcHUE
repexoJia Mo rpajausaM IpKOCTH B HOpMe. TecT mpoBOAMIICS i 4 THUIIOB TPAJMEHTOB: C IIAaroM
10%, 6%, 5%, 4%. Bo Bcex rpaHUIBI Tepexo0/ia TUIaBHEIE.

Tect rpamuenTa uBera. Y aucruies He HaOMIOJAeTCs CTYNEHYATOE M3MEHEHHE SPKOCTU IO
paauycy OKpY>XHOCTH. SIpKOCTb OT LeHTpa K mnepudepun H3MEHSeTcsl IUIABHO IO  Bcei
OKpPY>KHOCTH.

Tect 5.

TecT 6.

Ha60p TECTOB M3 TOUYCK, PACIIOJIOXKCHHBIX B MIAXMATHOM IMOPAAKE, BEPTUKAJIBHBIX JIMHUU U
TOPU30HTAJIBHBIX HHHHﬁ, A1 TIPOBCPKU  HHTCPIIOIISINUN  «KHEPOJAHBIX» pa3pemeHI/H7I. Hepez[
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MIPOBEACHUEM TECTa BBIMOJIHUIN HACTPOWKY MOHHUTOpPA Ui KaXI0ro Buaeopexuma. s aucruies
TECT BBINONHAICA NPU «POJHOM» Ppa3peIIeHUH , a4 TaKKe TNpU «HEPOIHBIX»
paspemenusax: 1280x720, 1280x600, 800x600. Ilpu «pomHOM» pa3pelIeHUH pa3MbITOCTH H
TONIIMHBI JMHUKA He HabOmomaerca. [lpu «mepomnbix» paszpemenusx 1280x600 u 800x600
HaOJI01JI0Ch YTOJIIEHUE TUHUNA U UX PAa3MBITOCTb.

Tect 7.

Tect JJId TPOBEPKHU Pa3MBITOCTH U TOJIIIIHWHBI JIMHUH. Pe3y.]'IBTaT TECTa IMOKasaJl, YTO JIMHUHN
NapajuieJIbHble, OJUHAKOBOM TOMIIMHBL. JIMHMM 4yeTkne M mpsiMble. TakKe TECT XapaKTepUu3yeT
YUTAEMOCTh MIPUPTOB M MEJIKUX neraieil. Jlucruield mmokas3anm XOpoliue pe3ysbTaThl TecCTa,
OTKJIOHEHHH He BBISBJICHO.

TecT 8.

Tect KOHICHTPUUCCKUX OKPYX(HOCTGIZ. On MNpeaHa3sHA4YCH TPOBCPKU HHTCPIOJIALNN
«HECPOAHBIX» pa3pemeHI/H71. Hepen MNpOBCACHHUEM TCECTAa BBIITOJHUIIN HaCTPOﬁKy MOHHTOpa JIA
KaXKZI0ro BHACOPCIKUMA. Tect BBIONHAJICS Ha npu «poaAHOM» pPa3pPCIICHHUU
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,a TaKkKe MpH «HepoHbIX» pazpemenusax: 1280x720, 1280x600, 800x600. Pe3ynbTaThl
TECTOB IOKAa3alld, YTO TPHU «POJHOM)» Ppa3pEIICeHUH OKPYKHOCTH POBHBIC, a MPH «HEPOIHBIX)
BBISIBIISIFOT UCKAKCHHSI U300PXKEHUSI, BOSHUKAIOT TICPECEUCHUS JTMHUI.

Tect 9.

Ha6op y30poB ans nmpoBepku UHTEpHosALuU "HepoIHBIX" pa3pemienuil. [lepen nposenennem
TeCTa BBIOJHUIN HaCTpOHKy MOHHUTOPOB JIJIsl K&¥KJIOTO BUIEOPEKHUMA: «POJTHOE» pa3pelieHue s
JACTLIIES : , «HepomHble» pazpemieHus 1280x720, 1280x600, 800x600. Ilpu
«HEPOJHBIX» pa3pelleHHsIX HaOMI0JANIOCh YacTUYHOE MCKaKEHHE M300pakeHus B  BHJE
BEPTUKAIbHBIX M1OJIOC, PA3MBITOCTH U300pakeHUH.

Tect 10.

Bleck Thues tear size
Black Tames text size L6

Black Times text size 18
Black Times text size 20

White Times

Tect g NpoBEpKM YHUTAEMOCTH WIPU(TOB Pa3IMUHOTO pa3Mepa U HACBILIEHHOCTH MpU
«POJHBIX» U «HEPOJHBIX» pa3pelIeHUsX. TecT BBIMOJIHAICA IPU «POJHOMY» PAa3pEIICHUH, a TaKKe
IIpU «HEpPOIHBIX» paspemenusax: 1280x720, 1280x600, 800x600. Ilpu «pomHOM» paspelieHun
TEKCT YUTAeTCS XOpOIIO, Bce OyKBbI MOHATHBIC. [IpH OCTaNbHBIX pa3peleHUsX H300pakeHHe
CTaHOBHUTCS MEHEe YEeTKMM, OYKBBI pacCIUIbIBYATHIC, YTO CTAHOBUTCS OCOOEHHO 3aMETHO IpHU
MEJIKOM HIpHQTE.

Tect 11.
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Tect ans Bu3yanbHON OLEHKU OBbICTpOJEHCTBUS MaTpuilpl. [lapameTpsl Juis CpaBHEHHS —
SIPKOCTh JIBUTAIOIIETOCs KBaJpaTa, JJIMHA «XBOCTa», Pa3MbITOCTh TI'PAHMIBI, IBET U T€OMETPUS
KBaJpara.

Nudopmarnius B IeBOM BEpXHEM YTy SKpaHa:

Cur 1366x768 32 bit 60 hz - Texymmii BuICOpEKUM
60,3Hz 16,5ms - yactoTa 1 UHTEpBaJl OOHOBJIEHUS KpaHa
Vh=10 p/c Vv=10 p/C - ckopocTh cMelIeHHs KBapaTa (TOYEK/Kap)

Jlucnielt mokasaj XOpoIIne pe3ysibTaThl TECTa: IPAHUIBI KBaJpaTa ObLIIM YETKUMHU U SPKUMU,
LIBET O€JIBbIH, YacTOTa OOHOBJIEHHUS [TIOYTH OJIMHAKOBA.

Tecr 12.

Tect aHamoruueH NpeaAbIAymieMy, HO KBaApaT ABUKETCA IO TOPU3OHTAIN WK BECPTUKAIU, U
HaHeceHa MaclTabHas ceTKa.

VY nucrnes I'paHULBbI KBaJgpaTa 4Y€TKUC, IBCTA APKHUEC U XOPOILIO pa3JIMYUMBbI, pa3MbITOCTH HCT.

BbiBoa: B xozme naHHOW pabothl Oblma u3yueHa mnporpamma TFT Mounutop Tect V.1.52 wu
MIPOBEJICHO TECTUPOBAHUE ITOM IPOrPAMMOMN JUCIIIES:

Hcxons u3 MPOBCACHHOTO TECTUPOBAHUA, MOKHO CKa3aTbh, YTO JHCILIEH HE UMEET CCPBE3HBIX
,[[e(peKTOB. I/I306pa)KCHI/I${ Ha HCM SpPKHC, JIMHUHW YCTKUC, TCCTbl PABHOMCPHOCTH IIOACBCTKU U
rpaAuCHTAa NBCTA HUKAKUX OTKJIOHEHUM HE BBISBUJIU.
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OpHako MpH MPOBEACHUM TECTOB HA WHTEPHOJSIMIO HECTAHIAPTHBIX pPa3peIIeHU ObLIH
BBISIBJICHBl HEKOTOpBIE JAe(EeKThl: MpH TEeCTUpOBaHMM B paspemeHusx 1154x864, 1280x800,
800x600 Menkuii TEKCT CTAHOBWJICSA HEYETKMM, TECT JUIl IIPOBEPKM YHMTAEMOCTH BBIIBUI
Pa3MBITOCTh JIMHHM, TIPU TECTE C JBIKYIIUMUCS 00beKTaMu ObLI 3aMETEH, IPU TECTe KOHHMYECKUX
OKPY’KHOCTEH Ha JUCIUIEE NOSBJSUIMCh UCKAKEHHs B BHJAE JUHUU. [lo3TOMY [UIsI KOpPpEKTHOM
paboTBl MOHHTOpA IKENAaTeNbHO HCIOIb30BaTh TO pPAa3pEIICHHE, KOTOPOE IPELyCMOTPEHO
IPOU3BOAUTEIIEM.

®opma npeacTaBlieHHus pe3yJbTarTa:
Otuer o npojienanHoi paboTe.

Kputepuu onenkn:

O1eHKa «OTIIMYHO» CTAaBUTCS, €CIIU 3a/IaHUE BBITIOJTHEHO BEPHO.

OneHka «XopoIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHHsI BEPHBIM, HO ObliIa JOMyIEeHa
OJIHA WJIM JIB€ OLIMOKH, MPUBEALLINE K HENPAaBUILHOMY PE3YJIbTaTy.

OreHKa «yJOBIETBOPUTENBHOY» CTABUTCS, €CIIM IPUBEICHO HEIIOJIHOE BBIIOJIHEHHE 3aJaHNUS.

O1eHKa «HEYN0BIETBOPUTEIILHO» CTABUTCS, €CJIN 3a/1aHUE HE BBIIIOJIHEHO.
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Tema 3.1 llepudepuiinbie ycTpoiicTBa BHIYHCIUTEIbHON TeXHUKH

JlaGopaTopHnoe 3ansitue Ne 12
KOHCprKL[I/ISI, MOAKIIFOYCHUC U MHCTAJUIALWA IIPUHTCPA

Heab: HAaydyuThCS TMOJKIIOYATh MATPUYHBIA TPUHTEP K KOMIIBIOTEPY, YCTaHABIMBATH
npaiisep Ha npuHTep B OC Windows, 10oJIb30BaThCss MEHIO TIPUHTEPA TSI K3MEHEHHSI HACTPOECK.

Bbinosinus patdory, Bel Oyaere:

ymembp:

- IOAKJIIOYATh IIPUHTED;

- IPOBEPSITH PAOOTOCIIOCOOHOCTH MIPUHTEPA.

MarepuanbHoe obecrnieyeHue:
Meroanueckue ykazaHust IJ1s1 BHITOTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED.

3ananmue:
[Toaxar0YnTh TPUHTED, MPOBEPUTH €r0 PAOOTOCTIOCOOHOCTD.

Ilopsinok BbINOJIHEHHS PA0OTHI:
1. Iloak1r04eHNEe NPUHTEPA K CHCTEMHOMY 0JIOKY

1.1 JIima coenuHeHus NPUHTEPA C KOMIBIOTEPOM UCIIOJIB3YETCS CIIEHMAaIbHBINA IIHYD.
[ToacoenuuuTe MIHYP OAHUM KOHIIOM K pazbemy LPT Ha cuctemHoM O0Ke, APYTHM K IPHHTEPY.
BxitounTe mpuHTEp B CETh.

1.2 Tlocne 3arpy3ku Windows 3aiiaute B «Ilanens ynpasiaeHus» >>> «[IpuHTeph»

1.3 3amyctute «YCTaHOBKY HPUHTEPa

1.4 BeiOpath «JIokanbHBIN IPUHTEP»

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

1.6 ITopT mpunTepa BeOpaTh LPT1

1.7 Pacniedarats mpoOHYIO CTpaHUILY

1.8 Ha 3TOM ycTaHOBKY IpUHTEpa B oneparnnonHoi cucteme Windows MO>KHO CUHTATh
3aBEPILICHHOM.

2. Yto6bl mpoBepUTh paboTy MpHuHTEpa 0e3 MOAKIIOUEHN KOMITBIOTEPa MOXKHO 3aITyCTHTD
neyarpb Tecta. [y 5Toro BHIKIIIOUNTE MPUHTED, 3aTeM HaxkmuTe KiaBuiry « NO» u He oTiyckas ee
BKIIIOUMTE TpuHTEp. OTIYCTUTE KIABUILY U PUHTEP HAUYHET Ie4aTaTh TeCT.

3. YtoObI UI3MEHUTH TEKYIIHE HACTPOUKH MIPUHTEPA, HEOOXOIMMO 3alTH B MEHI0. J{71s1 3TOr0
BBIKITIOYHUTE MPUHTEP, HAKMUTE KiaBuily « YESy» u He oTmyckas Bkitounte npuntep. Ha 6ymare
pacreuaTaeTcsi BOIPOC Ha KaKOM SI3bIKE BBIBOJIUTH MEHIO, BbIOEpUTE aHruiickuil. [Janee
Hare4aTarTcs TeKyIIue HacTpoiiku nmpuntepa. O0paTuTe BHUMaHHE Ha HOMEP KOJIOBOUM CTpaHMIBL,
OHa JIOJhKHA OBITh 866, MHAYE MPUHTEP HE CMOXKET MPABUIBHO OTOOPA3UTh PYCCKUHN MIPUPT.
OcTanbHble HACTPOUKH MOKHO OCTAaBUThH 0€3 N3MEHEHHIA.

dopma npeacrasieHus pe3yJbTara:
Otuer o npojieniaHHON padoTe.

Kputepun onenkn:
OneHka «OTJIIMYHO» CTaBUTCS, €CIH 3a/1aHNE BBITIOJTHEHO BEPHO.
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OneHka «XopoIll0» CTaBUTCS, €CIIU XOJ BHIIIOJIHEHHS 3aJjaHMsI BEPHBIM, HO ObliIa AOITyIIEHa
OJTHA WJIM JIBE OMIMOKM, MPUBEIINE K HETIPAaBUIIBHOMY pE3yJIbTaTy.

OneHka «yJ0BJIETBOPUTEIBHO» CTABUTCS, €CJIM IPUBEIEHO HETIOIHOE BBIIIOJIHEHNUE 3aJaHUsl.

OneHka «HeyA0BIETBOPUTENBHO» CTABUTCS, €CIIN 33JJAHUE HE BBINIOJIHEHO.
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Tema 3.1 llepudepuiinbie ycTpoiicTBa BHIYHCIUTEIbHON TeXHUKH

JlaGopaTopHoe 3ansitue Ne 13
KOHCprKL[I/ISI, MOAKIIFOYCHUC 1 MHCTAJUIALUA CKaHCpa

He.]'lb: HAay4YUThCA MMOAKIIOYATh TUIAHIIIETHRIN CKaHCp K KOMIIBIOTCPY, YCTAaHABJIMBATDH
npaiiBepa Ha ckanep B OC Windows, 1osib30BaThcsl IpOrpaMMaMi CKAHUPOBAHUS M PACIIO3HABAHUS
TEKCTOB.

Boinosinus padorty, Bl Oyaere:

ymembp:

- IOAKJIIOYATh U HACTPAUBaTh CKaHEP;

- BBIMIOJIHAThH TOUCK HEOOX0IMMOM HHpOpMALIHH.

MarepuanbHoe obecrnieyeHue:
Meroanueckue ykazaHusl 1J1s1 BBIIOJTHEHUS 1a00paTOPHBIX paboT, KOMITBIOTED.

3amanue:
[ToaxnrounTe TUIAHIIETHBIN CKAaHEP K KOMIIBIOTEPY, YCTAHOBUTE JpaiiBEpa HA CKaHep.

Kpartkue Teoperudeckue cBeieHUs:
Cucremsbl pacnnosnapanusi (OCR)

Cucrembl pacnosHaBanusi wim OCR-cucrembr (OCR - a66pesumarypa cioB Optical
Character Recognition) mpemHa3HaueHbI Jis aBBTOMAaTUYECKOT'O0 BBOJIA JOKYMEHTOB B KOMITBIOTED.
DTO MOXeT ObITh KHUTA, Ta3eTa, KypHal, (akc - 000N JOKYMEHT, KOTOPHIH HaI0 MEPEHECTH B
KOMIIBIOTEP, MIEPEBECTH B 3JIEKTPOHHBIN pelakKTUPYEMBbIil popMmart.

VY nosp30BaTens €CTh BHIOOD:

IlepBoe: mnepenedaraTh [OKYMEHT, BOCCTAHOBHB €ro I€pBOHAdajgbHOE O(opMIIeHHE
(TabnuUIIbI, KOJIOHKH, KAPTUHKY | T. [I.) WX

Bropoe: ncnons3zoBark ckanep u OCR-npunoxxkenue (o0braHO B Poccuu roBopsT '"cucrema
pacrio3HaBaHus'"), 4TO Topasno OwbicTpee U mpoiie, B ciaydae eciu OCR-npunokeHue pacno3Haér
JOKYMEHT aKKypaTHO.

PaGorate ¢ Takoil cuctemoil oueHb mpocto. [lomokure NJOKYMEHT B CKaHep, HAKMHUTE Ha
kHomKy "Mactep Scan&Read" (mpu padote ¢ FineReader), mpoBepsTe pe3ysnbrar, HAXMUTE KHOIIKY
"Coxpanute B MS Word" (takke MoxxHO coxpaHuTh B MS Excel mmum mobGom npyrom wus
noanepxkuBaeMbix ¢popmatoB - HTML, PDF, TXT u 1. 1.). Camoe Tpynoémkoe B mpoiiecce BBOJAA
JOKyYMEeHTa B KoMIibioTep ¢ moMotibio OCR-cucteMsl - 3T0 mpoBepka pe3yibTaTa paclo3HaBaHUS U
BOCCO3/1aHHe O(OPMIICHHUS HCXOJHOTO JOKyMeHTa. [losTomy mosb3oBaTenn Tak BBICOKO IIEHST
TOYHOCTh PAcCMO3HAaBaHUA (KOJIMYECTBO OIIMOOK, JOMYIIEHHBIX TMpPU paclo3HaBaHUM OYyKB) U
KauyecTBO mepefayu oOopMIICHHUS] UCXOJHOTO JOKYMEHTa. DTOT (DaKT MOATBEPKIAIOT PE3yJIbTaThl
MIPOBEJIEHHOTO HAMU UCCJICIOBAHMUSL.

YcKkopuTh TPOBEPKY pe3yibTaTa U caelaTh ee Ooyiee HaIEKHOW IMOIB30BATENI0 MOMOXKET
BCTpOGHHass mporpamma mnpoBepku opdorpapuun. ABBYY FineReader mnoanepxuBaer
pacmno3HaBaHHe TeKcTa Ha 179 s3bIkax U UMeeT BCTPOSHHYIO MpoBepKy opdorpaduu st 36 U3 HUX.

ABBYY FineReader sBnsercs nuaepoM 1O TOYHOCTH pACHO3HABAHUS BO  BCEX
CpPaBHHUTENBHBIX TecTax, MpoBenEHHBIX B Poccuu, HaumHas ¢ ampens 1995 roma (Beixoa Bepcuu
FineReader 2.0). C momeHTa cBoero Beixoja npoaykrtsl FineReader monyuniu 6osee 150 narpan
OT aBTOPUTETHBIX MEKTyHAPOIHBIX KOMIBIOTEPHBIX U3/IaHUH.
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VY cucrembt ABBYY FineReader ecth emé ogHO 00BIIOE MPEUMYIIECTBO - 3TO COXpPaHCHUE
opopmiieHHss AOKyMeHTa. B pacrmo3HaHHOM JOKyMEHTe OyIyT TOYHO TepenaHbl TaOIHIIbl,
KapTUHKH, pa30UeHNE TEKCTA 10 KOJIOHKAM.

Takum 06pa3om, BeCh MpOIleCcC MepeHoca TeKCTa ¢ OyMaru Ha KOMITBIOTED - OT CKAHUPOBAHUS
JI0 COXpaHEHHs pe3ysbTaTa - 3aMET MEHbIIE OJHONM MHUHYTHI (BpeMsl 3aBUCHUT OT JOKYMEHTa,
BO3MOXKHOCTEH HCIIOIB3YEMOTO KOMITbIOTEpA M ckaHepa). M1 "snexTpoHHBIH" AOKYMEHT Oyaer
BBITJIAJIETh TOUHO TAKXKE, KaK OyMa)KHbII opuruHan!

YTo cYMTAOT Ba’KHBIM M0JIb30BaTeu pu padore ¢ OCR-cucremoii?

HenaBHee wcciemoBaHue, MPOBEACHHOE Ccpeau Toib3oBatenel cuctembl FineReader,
MOKa3aJio, YTO IOJIb30BATEIM CYMTAIOT BakHbIM mpu pabore ¢ OCR-cuctemoit cnemyrommue
apaMeTphl:

e TouHocTh pacniozHaBaHus - 95%

e TouHOCTh cOXpaHeHHUsT OQOPMIICHHUS B TOKYMEHTaX JJIsl TEKCTOBBIX MTPOIIECCOPOB
(B popmarax MS Word, MS Excel, Word Pro, Word Perfect) - 89%

e TouHocTs coxpaHeHus opopMIIEHUS AJIsl MOCAEAYIOUIEH 3JEKTPOHHOM MyOInKauu
(B8 popmarax PDF, HTML) - 87%

e Pabora ¢ TabnaumaMu 1 MHOTOKOJIOHOYHBIMU TeKcTaMH - 87%

e IIpocrora ucnons3zoBanus - 85%

e HapéxHocts paboTs! - 82%

e Y00HBII MOKWCK OMHOOK U CBepKa ¢ opuruHaiom - 80%

e PaboTa ¢ nBeToM (coxpaHeHHE BETHBIX KAPTHHOK U I[BeTa mpudTa, hoHa) - 63%

o [Ipsmoii sxkcmopT B ipyrue npuioxkeHus - 61%

e CkopocTs - 55%

e MHoros3suHOE pacmno3HaBanue - 25%

Texnnueckue xapakrepuctuku ckanepa HP ScanJet 2400c

(CaMoCTOSITeJIbHO HAWTH M BBIMUCATH XapaKTEePUCTUKH CKaHepa
HP ScanJet 3800)

Cucrema CKaHMPOBAHUA
OnTtuueckoe pazpemienue npu ckaaupoBannu  [{o 1200 1/
AnmnapaTHoe pa3pelieHre CKaHUPOBaHUS o 1200 x 1200 1/

YIYUIIIEHHOE pa3pellIeHre MPH CKAHUPOBAaHUU  YIIyUIICHHOE pasperieHue 10 999999 1/a

PazpsanocTh 48 outr
OTTeHKH ceporo 256
JlnanazoH MacIITaOMPOBAHUS HIIH ot 10 10 2000% c marom 1%

YBCIIUUCHUA H306pa)KeHHfI

CKOpOCTh CKaHUPOBAHUS B PEXKUME 12 cexynn
MPEABAPUTEIBHOTO MPOCMOTPA

CkopocTs ckanupoBanus (11BeTHoe (HoTo 4x6) <45 cek.

CKkopocTh CKaHUPOBaHUS (ONITHYECKOE <45 cek.
pacrio3HaBaHHe CUMBOJIOB, A4)

MakcumanbHbIi pasMep CKaHUPYEMOIO 21,59 x 29,72 cm
OpUTMHaja
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Pexxumebl BBOs1a pu
CKaHUPOBAHUU

dopmar daiina
CKaHUPOBAHUA

CoBMeECTUMBIE
oIepaIMoHHbIE
CUCTEMBI

CrangapTtHas
MOJICOETUHIEMOCTD

Bremnue noptsl
BBOJIa-BBIBOJIA

MunumaibpHbBIE
CUCTEMHBIE
TpeOoBaHUs

CepTtudukar
Energy Star

Pazmepsr (I x " x
B)

Bec
Bec makera

BHGKTpOMaFHI/ITHaH
COBMECTHMOCTbD

[ToTpebnsemas
MOIITHOCTh

Twun 610Ka MUTaHUA

TpeboBanus k
MTUTAHUIO

be3omacHocts

JApyras Texnudeckas UH(popmauus

Knonku "ckanuposats" 1 "konuposars'" Ha nuneBoit nanenu; [10 ot HP
JUIsL CO3MIaHMsI 1 00paboTKU (HOTOM300paKEHUI

Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG, FlashPix (FPX), cxatsiit
TIFF, PCX, PNG, RTF, TXT

Microsoft® Windows® (98, 2000, Me, XP Home u Professional Edition),
Mac OS X 9.1 unu 10.1 u BrIIIE

USB (coBmectum co cnermduxanusmu USB 2.0).

1 uarepdeiic Hi-Speed USB — coBmectum co cnenmdpukanusmu USB 2.0

ITK ¢ moprom USB u OC Microsoft® Windows® 98, Me, XP Professional,
XP Home Edition, 2000 wnu Beitie, npuog CD-ROM; Microsoft®
Windows®: 1K ¢ nporteccopom Intel® Pentium® 11, Celeron® wumm
JPYTUM COBMECTHUMBIM Iporieccopom; 225 M6 cBoOOAHOTO MPOCTPaHCTBA
Ha xéctkoM aucke, O3V 64 M6; monutop SVGA 800 x 600 (16 6ur);
nopt USB wa [IK; IE 5.01 SP2 nnm BeIIIE; mporpaMMma Juist CO30aHus
MynbTUMenua-ans60MoB HP TpeGyer nanuuus ycrpoiictea CD-Writer u
nomnonHutenabHo 700 M6 cBoOOIHOTO IPOCTPAHCTBA HA KECTKOM JHCKE

Ja
458 x 275 x 615 Mmm

2,2 KT
2,4 xr
EC (cepruduxar coorBerctBusi CE), Poccust (I'OCT)

17 Bt (Makcumym)

Brewmaui 010K muTaHus

100-240 B nepem. Toka (+/-10%), 50/60 'y (+/-3 T'm)

EC (cootBerctBue TpedboBanusm [EC 60950 3-e uznanue; ceprudukanus
0e30MacHOCTH Ha paboTy C pEHICHUSIMUA IPYTHX IPOU3BOAUTENEH),
[Monpma (PCBC) u Poccus (I'OCT)

IHopsinok BbIMOTHEHUS PA0OTHI:

el A

Jlist paboTel ucnosb3yercs ckanep HP scanjet 2400 (3800)

3amycTHTE MPOrpaMMy YCTaHOBKH C TUCKa, KOTOPBIN HJET B KOMILUIEKTE C CKaHEPOM
Bribepute B MEHIO MyHKT «Y CTAaHOBKA IPOTpaMM»

B cnenyromem okHe Beioepute «IIporpammy o0paboTku uzo0Opaxenuii u gpororpadpuit HP»

1 HAXXMUTC «I[anee»
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5. Tlocne 3TOr0 HAXKMHUTE J1ajiee U B TJIABHOM MEHIO BbIOEepHUTE MYHKT «MHCTPYKIHS 110
HOJKIIOUYEHUIO CKaHEepa»

6. Ilocne o3HaKOMIIEHUS C MHCTPYKIKEH HAXMHTE «3aKpHITh» U «BBIX0m»

7. TlonmkmrounTe ckaHep K KOMIbIoTepy rpu nomoinn USB kabesst u BKIIIOYHTE CKaHep B CETh

8. OmepaiuoHHas clUcTEMa caMa HaiiIeT HOBOE yCTPOMCTBO, €CIIM 3TOr0 HE IPOU30IILIO,
repe3arpy3uTe KOMIIbIOTEp

9. CkaHepoM MOXHO YIPaBIATH C TOMOIIBIO POrpaMMel «/lupexkrop 06paboTKu
¢dororpaduii u n3odbpaxenuit» (Ilyck-IIporpaMmer), Wi HEMOCPEICTBEHHO U3 MPOTPAMMBI,
HOJIEPKUBAIOLIE paboTy CO CKAHEPOM.

10. 3anyctute nporpammy «Fine Reader» («CuneiFormy). Eciiu ona He ycTaHOBIICHA, TO
YCTQHOBHTE €€

11. Haxxmute kHONKY «CKaHUPOBATh», IPU ITOM 3aIIyCTUTCS IPOrpaMMa CKaHUPOBAHUS U
aBTOMaTUYECKU OYJeT BBIIIOJHEHO MPEIBAPUTENBHOE CKAHUPOBAHUE TOKYMEHTA

12. B oxHe pa3MepoB BCE OCTAaBbTE KaK €CTh, B MEHIO «DOpMaT BHIBOAA» BHIOCPUTE «UEPHO-
6enoe 1 OuT», B MeHI0 «JlonomHutenbHbie» BbiOepute «Pa3pemienue». B oTkpbiBIIeMcs
okHe BbIOepuTe pasperienue 300.

13. Haxxmute xkHOTIKY «IIpuHSATHY. ByneT BHIMONHATHCS CKAHUPOBAHUE IOKYMEHTA
HerocpencTBeHHO B nporpammy «Fine Reader» («CuneiFormy).

14. Haxxmute kHONKY «Pacnio3HaTh»

15. Haxxmute kHonky «Ilepenats crpanuiis B Wordy

16. [TpoBepbTe TOKYMEHT Ha HAIMYHE OITHOOK

KoHTpoJibHBIE BONIPOCHI

1. Kaxk yctpoen ckanep?

2. Kaxkue pazpemienns uCrnoiab3yrTcs Npy CKaHUPOBAHUN?

3. Uto 3HauMT onTuyecKoe ((pu3nuecKoe) u mporpaMMHOe (MHTEPIIOJSIIMOHHOE)
paszpernieHus?

4, Kakwue Tumnel ckanepoB Bbl 3HaeTe?

5. OTtyero 3aBUCUT OBICTPOICHCTBHUE CKaHEpa?

dopma npeacTaBJieHus pe3yJbTara:
OTtyeT o nmpoaenaHHo# padore.

Kpurepun oueHku:

OneHka «OTJIIMYHOY» CTaBUTCS, €CIIH 33/1aHHe BBITIOTHEHO BEPHO.

OneHka «XOpoIll0» CTaBUTCS, €CIIU XOJ BHIITOJIHEHHS 3aJjaHHsI BEPHBIM, HO ObliIa AOMyIeHa
OJIHA WJIU JIBE OLIMOKH, MPUBEAIINE K HENPABUILHOMY PE3YJIbTaTy.

OneHka «yJOBIETBOPUTEIHHOY» CTABUTCS, €CJIU MIPUBEICHO HETIOJHOE BHIIOJIHEHNUE 3aJaHHsl.

OneHka «HEeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIM 33J]aHUE HE BBITIOJIHEHO.
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