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1 BBEJAEHUE

CoctaB M cozepkaHHe IMPAKTHYECKMX M Ja0OpaTOPHBIX 3aHATHI HANpaBiICHbl HA peaJIn3aLUIo
denepanbHOTO TOCYIAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro MNpOoQecCHOHATHHOTO
oOpa3oBaHHs.

Benymieidi  qumakTU4ecKOM — IENbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (OpMUpPOBaHHE
npo()eCCHOHATBHBIX ~ NPAKTUYECKHX YMEHHMH (yMCHHUIl BBIIOJHATH ONpPEJCICHHBIC JCHCTBUS),
HE00XO/IMMBIE B MOCIIEAYIOUIEM B IPOPECCUOHATBHOM IS TETBHOCTH.

Benymell aunakTudeckoil 1Lenbr0  J1aOOpPATOPHBIX  3aHATUH  SBJISIETCS  SKCIEPUMEHTAIbHOE
IIOJITBEP>K/IEHUE U NIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX I0JI0KEHUH (3aKOHOB, 3aBUCUMOCTEMN).

B cootBercTBUM ¢ pabodel nporpamMMoil yuyeOHOH IUCHUIUIMHBI «APXUTEKTYpa ammapaTHbIX
CPeACTB» TMPEIYyCMOTPEHO TMPOBEIACHUE TMPAKTHUECKUX M J1a0OpaTOpHBIX 3aHATHH. B pamkax
[IPAKTUYECKOro/1ad0paTOpHOro 3aHATUS OOy4aroIlMecss MOIYT BBIIOJHATH OJHY WM HECKOJIBKO
MIPAKTHYECKUX/Ta00PaTOPHBIX padoT.

B pe3ynbrare ux BBIIOJHEHMSI, 00Y4atOIUNCs JOKEH:
ymemb:
— V1. nonyyars uH(pOPMALIMIO O MMApaAMETPAX KOMIIbIOTEPHOUN CHCTEMBI;
— V2. moaxioyarth JOMOJHUTEIBHOE 000PYIOBaHUE U HACTPAUBATh CBSA3b MEXK/TY FJIIEMEHTaMHU
KOMIIBIOTEPHOM CUCTEMBI;
— V3. npou3BOAUTh HHCTAUIALMIO U HACTPOUKY POTrPaMMHOI0 00eCIIeYeHHs KOMIIBIOTEPHBIX
CHUCTEM,;

ConepxaHne MPaKTUYECKUX U JIAOOPaTOPHBIX 3aHSATHI OPUEHTHPOBAHO HA TIOATOTOBKY O0yYarOIUXCs K
OCBOEGHHIO TPO(ECCHOHAIBHOTO MOAY/SL IMPOrpaMMbl MOATOTOBKU  CIELMAIMCTOB CPEAHETO 3BEHA II0
CIIELIUATIBHOCTH U OBJIAJICHUIO HPOecCUOHAIbHBIMI KOMIEMEHUUAMU:

I1IK 4.1 OcyuecTBasaTh MHCTALIALMIO, HACTPOUKY M O0OCIYy)KHBaHUE IPOTrPAMMHOIO 0OecredeHus
KOMITBIOTEPHBIX CUCTEM.

IIK 4.2 OcywmecTBisaTh HM3MEPEHMs] DKCIUIyaTallUOHHBIX XapaKTEPUCTHK IPOTrPAMMHOIO
o0ecrnieuyeHns: KOMIBIOTEPHBIX CUCTEM.

A Taxxe GOPMHUPOBAHUIO OOUIUX KOMNEM EHYUIL:

OK 1. Bribupatp croco0sl pemeHus 3agad npodeccuoHanbHON 1eATeNbHOCTH, IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 2. OcymecTBiasTh NOUCK, aHAIM3 M MHTEpHpeTanuio HHPOpMaluu, HEOOXOIUMOM 1y
BBINOJIHEHUS 3a/1a4 TPOpECCHOHATIBHOM 1€ TEIbHOCTH.

OK 4. PabGotarb B KOJUIEKTUBE M KOMaHJIe, 3(Q(PEKTUBHO B3aWMOJEWCTBOBaTh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 5. OcymuecTBisTh YCTHYIO M MHCbMEHHYI0O KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM S3bIKE C
Y4ETOM OCOOCHHOCTEN COLMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 9. Ucnonb3oBath HH(GOPMALIMOHHBIE TEXHOJIOTHH B TPO(HECCHOHATIEHON e TENIbHOCTH.

OK 10. ITonp30BaTbest podeccuoHanbHON TOKYMEHTAlMEeH Ha TOCY/1apcTBEHHOM UM MHOCTPaHHOM
SI3BIKaX.

BrinmonHenue o0ydarommxcs MPaKTUYECKUX M J1a0OpaTOpHBIX paboT Mo y4eOHOW TUCHUILTHHE
«APXHUTEKTYpa almapaTHbIX CPEICTB)» HAMIPABJICHO Ha:

- 000011IeHNe, CUCTEMATU3ALUIO, YIITyOJIeHUE, 3aKpeIUIEHUE, pa3BUTHE U ACTATU3AIMIO TOTYyYSHHBIX
TEOPETUYECKUX 3HAHUN IO KOHKPETHBIM TeMaM Y4eOHOM THUCIUIUINHBI;

- (hopMUpOBaHME YMEHHUH MPUMEHSATH MOJYyYCHHbIE 3HAHUS Ha MpaKTUKE, peau3alfio eJUHCTBA
MHTEJJIEKTYaJIbHON U MPAKTHUYECKOM 1eATeIbHOCTH;

- (opmMHpoBaHHE U pa3BUTHE YMEHH: HaOIIOAaTh, CPAaBHMBATh, COIOCTAaBIIATh, AHAJIM3HPOBATD,
JienaTh BBIBOABI U OO0OOILIEHUS, CAMOCTOSITEIbHO BECTH MCCIEIOBaHMS, IMOJIb30BAThCAd Pa3TMUYHBIMU
npreMaMy U3MepeHuid, opopMIIATh pe3ynbTaThl B BUAE Ta0OIMIl, CXeM, IpaduKOB;

- MpuoOpeTeHNe HABBIKOB pPabOTHI C Pa3IUYHBIMUA TPHOOpaMH, ammapaTypoi, yCTaHOBKaAMH H
OPYTMMHU TEXHUUYECKUMU CPEJCTBAMHU JIJIsl IPOBEACHHUS OIIBITOB;



- Ppa3BUTHE UWHTEIUIGKTYaJbHBIX YMEHUH y OyAylIUX CHEHHAIUCTOB: aHAJUTHYECKHX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JP.;

- BBIpAaOOTKY MPH PEIICHUH MMOCTABICHHBIX 337a4 MPO(EeCcCHOHANTBHO 3HAYUMBIX KauyeCTB, TAKUX KaK
CaMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsl NHULINATHBA.

[IpakTyeckue u s1a0OpaTOpHBIE 3aHATHS IPOBOSITCS IIOCIE COOTBETCTBYIOUIEH TEMBbI, KOTOpast
obOecrieurBaeT HaTMYKe 3HAHUN, HEOOXOIMMBIX /ISl €€ BBIIIOJIHEHMSI.



2METOJANYECKHUE YKA3ZAHUSA
Tema 2.1 Jloruueckue ocHOBBI IBM, 3j1eMeHTBI U y3J1bl

IIpakTuyeckoe 3ansiTue Ne 1

Pemenne apI/I(l)MCTI/ILIeCKI/IX 1 JIOTMYCCKUX 3aJda4
Heﬂb: HAaY4YHUTHECA pCUIaTh apI/I(l)MCTI/I‘ICCKI/IC H JIOI'MYECCKUEC 3a1a4u

Bbinosinus padory, Bel Oyaere:

ymembs:

- BBIMIOJIHATH NIEPEBOJ] YUCEIT U3 OJHON CUCTEMbI CUUCIICHUS B IPYTYIO;

- BBIIIOJIHATH apI/I(i)MeTI/I‘-IeCKI/Ie oncpanru Hall YMCJIaMU B pa3HbIX CUCTEMax CHUCIICHUA.

MaTepnaﬂbnoe odecmeyeHue:
MeTtoanueckue YKa3aHus AU BBIIIOJIHEHUSA TTPAKTUYCCKUX pa60T

3aganme:
1. BBINOJHUTH NEPEBO U3 OJTHON CUCTEMBI CUUCIICHHUS B IPYTYIO.
2. BpINONMHUTH apuPMETHUECKHE OTIEPAIIUH B PA3HBIX CUCTEMaX CUMCICHUS.

IMopsiok BBINOJHEHHS PA0OTHI:
3ananmue 1.
BAPUAHT Ne 1

. HepeBe/:[I/ITe JAaHHOC YUCJIO U3 I[eCHTHqHOﬁ CHUCTEMBI CHUCIICHUSA:
a) 86019 > Xg; d) 461,259 > X5;
b) 78510 > Xig: e) 57210 -> Xg;
C) 149,37510-> Xy

. HepeBeI[I/ITe JaHHOC YHCJIO B JCCATUYHYIO CUCTEMY CUHHCIICHUS:
a) 1001010, ->  Xqo; d) 41415 -> Xqo;
b) 77511g -> Xig; e) 1010110011, -> Xjo;
c) 111001010, -> Xig;

. HepeBe/:[I/ITe JAaHHOC YUCJIO U3 I[BOHqHOﬁ CHUCTEMbI CHUCIICHUA.

a) 1000111011, -> Xg; c) 1110001, -> Xg;
b) 1011001001, -> Xyg; d) 110111010, -> Xyg;
BAPUAHT Ne 2
. HepeBeI[I/ITe JAHHOC YHCJIO U3 ,Z[CCHTI/I‘{HOI‘;I CUCTCMBI CHUCJICHUS .
a) 25019 > X d) 413.562517 -> Xo;
b) 75710 > X, e) 48510 -> Xg;

0) 711,250 > X

. HepeBeJlI/ITe JaHHOC YHCJIO B JECATUIHYIO CUCTEMY CUHCIICHUS:
a) 1111000, -> Xqo; d) 721.25 -> Xyo;
b) 123355 -> Xjo; e) 1010000, -> Xjo;
c) 10101000, -> Xjo;

. HepeBeI[I/ITe JAHHOC YUCIIO U3 HBOHqHOﬁ CHUCTEMBI CHHUCIICHUA:
a) 10110111, -> Xg; c) 100101000, -> Xs;
b) 1001000011, -> Xig; d) 1000010101, -> Xig;



BAPUAHT Ne 3

. TlepeBenure naHHOE YUCIIO U3 IECATUYHON CUCTEMBI CUMCIICHHMS:
a) 75910 > X d) 284.37519 -> Xo:
b) 26519 > Xyg: e) 1721 -> Xag;
C) 79.437510 > X

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

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

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

. HepeBeI{I/ITe JAHHOC YUCIIO U3 I[CC?ITI/HHOﬁ CUCTEMBbI CHUCJICHUA:
a) 21649 > Xg; d) 597.2519 -> X5;
b) 33619 > Xig: E) 53010 -> Xg;
C) 741.1250-> X5

. HepeBeI[I/ITe AaHHOC YUCJIO B ACCATUYIHYIO CUCTEMY CUHHUCIICHUS:
a) 1100000110, > Xuo; d) 17655 > Xuo.
b) 1537.22¢ -> Xjo; E) 1011000011, -> Xjp;
¢) 110001111, > Xug;

. HepeBeI{I/ITe JAHHOC YUCIIO U3 I[BOI/I“IHOPJI CHUCTCEMbI CHUCJIICHUA:

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

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

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

6) 1011111000-101010100=

7) 110100*100101=

8) 111010*1000111=

9) 1011111000100/1101=

10) 100101001100/111=

Bapwanr 2
1) 1001010000+1100011011=
2) 1010000010-100000110=
3) 10100001+1010110111=
4) 100011010-100010010=
5) 1100110110+1000001010=
6) 11111000-10100101=
7) 111001*100111=
8) 1001011*1010011=
9) 101101111100/110=
10) 10011111110111/1101=



Bapwuant 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=

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

®opma mpeacTaBieHus pe3yJbTarTa:
Otuer o nmpojenanHoil padbore.

Kpurtepun onenku:

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

Or1eHKa «XOpOIII0» CTABUTCS, €CIIM XOJ BBIMOJHEHUS 3a/1aHUs BEPHBIN, HO ObLTa OMYIIEHA O/THA
WJIH JIBE OIIMOKH, MPUBE/IINE K HEIIPABUIILHOMY Pe3ybTaTy.

Or11eHKa «y/I0BJIETBOPUTEIHHOY» CTABUTCS, €CITU TTPUBEICHO HETIOTHOE BBHIMOJTHEHUE 3a/IaHUS.

OueHka «HeyAOBIETBOPUTEIBHOY» CTABUTCS, €CIIN 3a/1aHUE HE BBIOJIHEHO.



Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBI U y3JIbI

JlabopaTopHoe 3ansaTHE Ne 1

MOI[eJ'H/IpOBaHI/IC JIOTHYCCKHX DJICMCHTOB

Heab: HM3yuenue wuntepdeiica mnonb3oBarens. O3HAKOMJIEHHE C TEPMUHAMU U TMOHSITHIMH.
[TocTpoeHne npoCTENIINX AJIEKTPOHHBIX U JJOTHYECKUX CXEM.

Beinosnus patdory, Bel Oyaere:

ymemb:

- MOACIMPOBATH CXEMbI Ha JIOTHYCCKUX IJICMCHTAX;
- HCIIOJIB30BaTh KOMMYHHMKAIIUOHHBIE TEXHOJIOTHH.

MarepuajibHoe o0ecnieueHue:
MeToaudeckie yKa3aHWs JUIsl BBITIOJHEHUS JIA0OPATOPHBIX padOT, KOMIBIOTEp, MPOTPaMMHOE
obecreuenue: Multisim Education.

3aganme:
Cobpartb cxeMy Jioruaeckoro aiementa "N".

Kpatkue TeopeTuueckue cBeleHUs:
OcHOBHBIC KOMAaHIbI MEHIO:

1. Menio File:
HepBbIC YeThIPE KOMAHIbl MEHIO THIIOBBIC U TOSICHEHUH HE TPEOYIOT.

-Revent to Saved -ctupanue Bcex M3MEHEHUH, BHECEHHBIX B TEKYILIEM CEaHCE PEIAKTHPOBAHHUS, 1
BOCCTAaHOBJICHHE CXEMBbI B TIEPBOHAYAIILHOM BHUJIC.

- Install - ycranoBKa 1OMOTHUTETBHBIX IPOTPAMM C KECTKHX THCKOB.

- Import - uMnopT TeKCTOBBIX (aIOB OMMCAHUS CXEMBI .

- EXport - cocraBieHne TEKCTOBOI'O OMHUCAHUS CXEMbI U 33/1aHUsl Ha MOJETUpOBaHMuEe B (popmate
SPICE.

2. Menwo Edit:

- CUT - crupanue (BbIpe3aHue) BBIJCICHHON YacTH CXEMBI C COXpaHEHHeM B Oydepe oOMeHa.
Bbinenenue ogHOro KOMITIOHEHTA MPOU3BOAMTCS ILEITYKOM MBIIIM HAa M300paXeHUM KOMIIOHeHTa. Jlis
BBIJICJICHUS] YaCTH CXEMbI WJIM HECKOJIBKUX KOMIIOHEHTOB KypCOP MBI B JIEBBIH YTOJI BOOOPaXKaeMoro
NPSIMOYTOJIbHUKA, OXBATBIBAIOIIETO BBIIEISIEMYIO YacTh, HAXKATh JIEBYIO KHONKY MBIIIN U, HE OTITyCKas
e€, MPOTAHYTh KypcOp MO JAMAroHAIM 3TOTO MPSIMOYTOJIEHUKA, KOHTYPBHl KOTOPOTO TOSBISIOTCS YK€ B
Hayaje JBM)KCHUS MBIIIM, M 3aT€M OTIIYCTUTh KHONKY. BblieleHHble KOMIIOHEHTBHI OKpAlllMBarOTCs B
KpPACHBIH IBET.

- COPY - konupoBaHue BBIJIEIEHHON YaCTH CXeMbI B Oydep oOMeHa.

- PASTE- BcraBka comepxumoro Oydepa oOMeHa Ha pabodee rmose mporpamMmbl. dparMeHT
3areM eni€ Oyaydr OTMEYEHHBIM MEPETACKUBAETCS C TOMOIIIBIO MBIIIHU B HY>KHOE MECTO.

- DELETE - cTupanue BbIIEIEHHOI YaCTH CXEMBI.

- SELECT ALL - BbIeneHue Bcell CXEMBI.

- Show Clipboard- nokasats cogepkumoe 0yhepa oOMeHa.

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

3. Menw Circuit u Analysis - ucronb3yeTcst Ipu MOATOTOBKE CXEM, a TaKXKe JJIS 3aJaHus TapaMeTPOB
MOJICJIUPOBAHMUSL.

- Rotate- Bparienue BbIICIIEGHHOTO KOMIIOHEHTA.

- Subcircuit - mpeodpa3oBaHue MpeIBaPUTETHHO BBIICIICHHON YaCTH CXEMBI B ITOJICXEMY.

- Zoom - packpbiTue (pa3BEPThIBAHHE) BBIJCIEHHON TMOJACXEMbl WJIH KOHTPOJIBHO-
M3MEPUTENBHOTO TpUOOpa, KOMaHJAA BBIIOJHIECTCS TAKXKE IBOWHBIM INEIYKOM MBIIIK I10 HKOHKE
KOMITOHEHTA WJIU pubopa.

- Activate - 3anmyck MO/EITHPOBAHHUS.



- Pause - npepbpiBaHNE MOJEINPOBAHMUSI.
- StOp - oCTaHOBKA MOAEIUPOBAHMS. DTH 1B KOMaHAbI 1yOIUPYIOTCS
Ha)XaTUEM KHONKH BBIKJIIOYATEIIsS, PACHOJI0KEHHOIO B IIPaBOM BEPXHEM YIJIy 3KpaHa.

TexHoJ0rusA CO3TAHUA CXEM

Jlnist co31anust CXeM, pacCMaTpUBAaeMbIX B PaMKax J1a0opaTopHbIX padoT 1o Kypcy "ApxXHUTeKTypa
anmnapaTHbIX CPEACTB" JOCTaTOYHO BOCIOJIB30BATHC UMEIOIIMMHUCS THIIOBBIMA KOMIIOHEHTAMH.

JUisi OTKPBITUS HYXHOM OMOMMOTEKM KOMIIOHEHTOB HYKHO IIOJIBECTH KypCOp MBIIIHN K
COOTBETCTBYIOIIE MKOHKE M HaXaTb OJUH pPa3 €€ JEBYI KHOIKY. B BalllajaromeM MHOMXKECTBE
BBIOMpPAETCsl HEOOXOMUMBIN 3HAYOK, M TEPEIBUTACTCS NPU yACPKAHUM JIEBOM KJIABHMILIEH MBIIIK Ha
paOouee mnosie mporpaMMbl. s YCTaHOBKM NapaMeTpOB HEOOXOAMMO JBOWHBIM Ha)kKaTHEM JIEBOM
KHOTIKOW MBIIIM PACKPHITh MEHIO HACTPOMKH IapaMeTpoB KOMIIOHEHTa. BwIOOp moaTBepkaaercs
HaxaTueM kHomnkoi Accept u kinaBumeit Enter.

[Tocne pa3menieHuss KOMIIOHEHTOB ITPOU3BOJIUTCS COEAMHEHUE UX BBIBOJOB MPOBOJHUKaMU. [Ipu
TOM HEOO0XOJAUMO YYMUTBHIBATh, YTO K BBIBOJly KOMIIOHEHTAa MOYXHO IOJKJIIOYMTH TOJIBKO OJUH
IIPOBOJHUK.

JUIs BBINONHEHUS NOIKIIOYEHHMS KypCcOp MBIIIU IOABOJUTCS K BBIBOJY KOMIIOHEHTa WM IIOCIIE
MOSIBJICHUSI IPSAMOYTOJIbHOM IUIOIIAKA CUHETO 1IBETA, HAXKUMAETCs JieBas KHOMKA U MOSBISIONIMICS npu
9TOM HPOBOJHMK IPOTATMBAETCA K BBIBOAY JAPYrOro KOMIIOHEHTAa /0 IMOSABJICHUS Ha HEM TaKOM XKe
IPSIMOYTOJIBHOM IUIOIIAJKH, IOCJE YEro KHOIKAa MBIIIM OTIYCKaeTCsl M coeluHeHue rortoso. Ilpu
HEOOXOIMMOCTH TOJKIIOYEHHsT K OSTHM BBIBOJAM JPYIUX [POBOAHMKOB B Oubmnorexke Passive
BBIOMPAETCsl TOUKA (CHMBOJI COSMHEHUS) U TIEPEHOCUTCS Ha paHee YCTaHOBJICHHBIM MpoBoaHUK. [Tocie
ylayHOU ITOCTAHOBKH TOYKH
K IIPOBOJHUKY MTOICOEANHSIETCA elI€ 1BA IIPOBOIHUKA.

Touka coeanHeHUsT MOXKeET OBbITh MCHOJIB30BAHA HE TOJBKO JJIsl MOJKIIOUEHHSI MPOBOAHUKOB, HO U JUIS
BBE/ICHUS HAAIMCEH.

Ecnu HEoOX0MMO MepeMecTUTh OTJENIbHBIM CErMEHT MPOBOJHUKA, K HEMY IIOJBOJUTCS Kypcop,
Ha)XKUMaeTcs JieBasg KHOMKA W IOCJE MOSBIEHUS B BEPTUKAIBHON WIM TOPU30HTAIBHOM IUIOCKOCTH
JBOMHOIO Kypcopa POU3BOIATCS HYKHBIE IEPEMEILLICHUS.

[TonkmroueHne K cxemMe KOHTPOJbHO-U3MEPUTENbHBIX MPUOOPOB MPOU3BOJIUTCS AHAIOTMYHO.
[Tpuuém nans Takux mNpuOOPOB, Kak oOCIUIOrpad WIM JIOTHYECKUH aHAJM3aTop, COEAMHEHUs
1enecooOpasHo  MPOBOAWUTH  IIBETHHIMH  NPOBOJHUKAMH, IOCKOJBKY WX LBET  ONpelesieT
COOTBETCTBYIOIYIO OCLAJUIOIPAMMYy.

OcHOBHbIE KOMIIOHEHTBI

1. KommnoHeHT BbpIxoa U3 NporpaMmai.

2 BcnomorarensHble KOMITOHEHTHI - rpynna SOURCES:
- 3a3eMJIeHHe (METKa), TOUKa HYJIEBOI0 MOTEHIINAIA B CXEME.

1

- HICTOYHMK (PUKCHPOBAHHOTO HANPSHKEHUS +5 BOJIBT

+

EI"J

+

]

- TEHEPaTOp OJIHONOJISPHBIX MPSIMOYTOJIBHBIX UMITYJIbCOB (aMILIUTY/A,



4acToTa, KOA(P(UIIMEHT 3aTI0THEHU).

3 OcHoBHbIE TaCCUBHBIE 31eMeHTHI - rpynna BASIC:
- TOYKa COEAMHEHHUS TIPOBOIHUKOB, HCIIOIB3YETCs TAKXKE ISl BBEJICHUS Ha CXEMY HAANMCeH JITMHON He
6onee 14 cumBonoB (apyrux crnoco6oB BBeaeHus Tekcta B EWB He cymecTtByer).

- IEPEKJII0YATENb, YIIPABIIIEMbIA HAXKaTUEM 3a/1aBaeMOM KJIaBUIIIECH KJIaBUATYPHI (B KBaJAPATHBIX
CKOOKax), M0 YMOJYaHUIO - KJIaBHIIIA MTpobera.
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- IEPEKITI0YaTeNb, aBTOMATHUECKU cpabaTHIBAIOIIHI Yepe3 3aJaHHOE BPeMs Ha BKJIFOUCHHE U
BBIKJIIOUEHHE (BpEeMS B CEKYH/1aX).

4. Nanukaropusie mpubops - rpynna INDICATORS.

O_

- CBETOMH/IUKATOP (CBET CBEUYEHHUS MOKET ObITh HACTPOEH KPACHBIM, 3€JIEHBIM U CUHUM)

BLO0:/OPY

=~ o1 —

- CEMHMCEIMEHTHBIN MHIMKATOP ¢ ACHIHPPaTOPOM

1

| N N T N I |
G- eoroa

- CEMHCETMEHTHBIN HHIUKATOP

_®_

- JJaMIla HaKaJInBaHUHA.

5. Jlornueckue snementsl - rpynna LOGIC GATES

1 %

- noruueckui dnemednt "MN"

— il

- noruueckui anement "MIIN"

_‘|3_

- mornyeckuii 3meMmedt "HE"




- nornueckuii aaement "NMJIN-HE"

1 &

- mornyeckuii 3iemedt "M-HE"

=1

- JIOTHYECKUH 3J1eMeHT uckirouaromiee "MJIN"

- JOTUYECKHH IJIEMEHT UMILIINKaL A

4.6. KoMOnHHUpOBaHHBIE IU(GPOBHIC KOMITOHCHTHI.
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- aCHHXpOHHBIN RS-Tpurrep

-

LI&T
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- yHUBepcaiabHbI JK-TpUrrep ¢ npsMbIM TaKTOBBIM BXOJIOM U BXOJaMH MPEAYCTaHOBKHU

-

S1A14
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- YyHUBEpCcaJabHbI JK-TpHUrrep ¢ ”HBEPCHBIM TAKTOBBIM BXOJIOM U MHBEPCHBIMH BXOAAMHM MPETYCTAHOBKH

1o L
-0 P

- D-tpurrep 6e3 nmpeaycTaHOBKH

AllA
=0

ao=nm

b

-D-co BXOJAaMu MMpEAyCTaHOBKU

E
|

- IOJIyCyMMAaTop

E

i

- TIOJIHBI CyMMaTOp

7. Tpubopsl, rpynma INSTRUMENTS.



- JIOTUYECKU I aHAIIU3ATOP

X
- rereparop cioBa - Word Generator ~Address
a1sr |
S % 2? Edit 2000 [Ccle
Blgz Current (0170 Burst |
aies Initial  [0000 Step |
gigg L Final |[0ZE7 Breakpoint |
B167 Pattem... |
cicg| | T
Bl6A Internal || Extemal | =] =] &
Ha-ir
PR ~Frequency o
- r ata
E%EE M |H_EH peady (&
B16&F
a17@ ascil |
%_ 7| | Binary [o001000 180010001 |
CHENCHCHCECH O CHENEHECHEHC)

Ha pucynke reneparop cioBa IOKa3aH B pa3BEpHYTOM Buje. l'eHeparop (WM KOJOBBIN
reHepaTop) HpeHa3HaueH A reHepauuu 16-Tu paspsiiHBIX JBOUYHBIX CJIOB, KOTOpble HAOUpAIOTCS
MOJIb30BaTEIeM Ha HKpaHe, PacIlOIOKEHHOM B JIEBOM YacTW JIMIEBOW maHenu. st Habopa ABOMYHBIX
KOMOMHAIMi HEOOXOJUMO WIEIKHYTh MBIIIBI0 Ha COOTBETCTBYIOIEM pas3psle U 3aTeM BBECTH C
KJIQaBHATYPBI YHCJIO B IECATUIHOM KOJIE.

CdopMupoBaHHbIE CIIOBA BBIAAIOTCS HA IIECTHAAATh PAclOIOKEHHBIX B HIDKHEH yacTu npudopa
BBIXOJIHBIX KJIIEMM-HHIUKATOPOB:

- C MHIUKAlKel B IBOMYHOM KOJIE B CTPOKE OKHa binary;

- B TiomaroBom (Step), nukiauueckuM (Cycle) mim ¢ BeIOpaHHOTO cjoBa 0 KOHIA (MPU HaKATHH
kHonku BURST) mnpu 3amaHHON uacToTe MOCBHUIOK (YCTaHOBKA- 3aJaHUEM YacTOThl B OKHAX
FREQUENCY);

- TIpY BHYTPEHHEM WM BHelHeM 3anycke ( mpu Haxxatuu kHornku EXTERNAL, cnpaBa BepxHss
KJIEMMa CITY’KUT JUTSI TTOIKITIOYESHUSI CUTHAJIA CHHXPOHU3AIINH ),

- [IPH 3aIlyCKe MO0 MepeHEMY UM 3a/lHeMY (GPOHTY CUTHAJIa CHHXPOHHU3ALUH CIY)KUT KHOTIKA

- Ha TIPaBYI0 HIKHIOK KIIEMMY BBIZIA€TCSl BBIXOJHON CHHXPOHU3HPYIOUIHIA UMITYIIbC.

| I

Ilopsinok BbINOJHEHHs PadOTHI:
B rpynmne Logic Gates, Boioupaercs Jorudeckuii yaement "U".
JIByMs II€TYKaMU MBIIIY Ha W300pa’keHUH JIOTHYECKOT0 AJIEMEHTa MepeX0IuM K HacTpoHKam

&

nmapameTpoB Jioruueckoro 3eMenta "M". Beibupaem xonmdecTBo BX0A0B, HarpuMmep 4.
MO’KHO PUCBOUTH Ha3BaHUE JIOTUYECKOMY DIIEMEHTY.
K Beixomy norudeckoro snemenTa npucoegaunseM u3 rpynmbl INDICATORS kpacHbrid
CBETOJIUOI.
Jns nonydenus porudeckoro curuana (0 unu 1) ynoOHO BOCIONIB30BAThCA HCTOUHUKOM HampsHKEHUS

:&40




" INCPCKIIIOYATCIIEM

3atem HabupaeM 4 UCTOYHUKA U 4 TIEPEKITIOUATENS

}
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IIpu 3TOM NpHCBanBaeM KaxJI0My IEPEKIIIOYATEIIO KIIABUITY IEPEKIIOUEHHUS

__.-'\_EI

3aTeM COeMHSIEM BXObI JIOTHYECKOM cxembl """ ¢ KaXabpIM U3 MepeKTrouaTesNei.

*—0

m m m

<. - <.
I'L_\‘\V I'«|G_\ ;\r
+ + +

[TpoBepka cOCTOUT B MoOJa4€ pa3INnYHbIX KOJTOBBIX KOMOWHAIIMMA
Ha BXOJ1 IOTUYECKON CXEMBIL.
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AG A AG AG

+ + + +

Ha Beixone norudeckoit cxemsl "N" mosBisiercst morudeckas 1 (TOpuUtT CBETOAMOM) TOIBKO MPHU MO1a4e
noruyeckux 1 (moTeHuuan 5 BOJbT) Ha BCE YETHIPE BX0/1a JJoruueckoit cxemsl "1".

KoHTpoJibHbIE BONIPOCHI

1. Kakue nornyeckue 31eMeHThl UMETCS B ondinnorexke EWB?



2. Kakue mapaMeTpsl SIBISIOTCS HACTPAUBAEMBIMU B T'€HEPATOPE MPSMOYTOJIbHBIX UMITYJIbCOB.
3. Kak nmpou3BoauTcst coenuHEeHHE 00iee IBYX BXO0B MIJIH BBIXOJI0B MEXKIY COO0M?
4. C nomouIpI0 KaKMX 2JIEMEHTOB MOXKHO CMOJIEIMPOBATh NoJaqy

sormdeckor 1 u mormgeckoro 0?

dopma npeacTraBJieHus pe3yJbTara:
1. IlpaBuna 3anmycka U HaCTPOMKH IPOrPaMMHOI0 MOJeupyrolero kommekca EWB.
2. Ilepeuenb OCHOBHBIX JIEMEHTOB 13 OnbmmoTeku EWB, HeoOX0oauMBbIi 1711 MOIETUPOBAHUS
JIOTHUYECKUX CXeM M IU(POBBIX yCTpoiicTB DBM.
3. [IpumMepsl, BBIMOIHEHHBIE TI0 3aJaHUI0 IpernoaaBarens. [lociaenoBaTelbHOCTh COCTaBICHUS
MOZECIIUPYEMOU CXEMBI.

Kpurepun oneHku:

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

OneHka «xXopoI10» CTaBUTCS, €CIIU X0/ BBIIIOJHEHUS 3aJaHHs BEPHBIA, HO OblIa TOMyIIeHa OdHA
WIN JIBE OIIMOKH, MPUBE/IINE K HETIPABHILHOMY PE3yibTaTy.

OneHka «yI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIM IIPUBEICHO HETIOJIHOE BBIOJIHEHUE 3aJaHUsl.

OneHka «Hey/10BIETBOPUTEIBHOY» CTaBUTCS, €CIIU 3aJaHUE HE BHIIIOJHEHO.



Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBI U y3JIbI

JlaGopaTopHoe 3aHsiTue Ne 2

MonenupoBaHue TPUTTEPOB

Heﬂb: O3HaKoOMIJIEHHE C BO3MOKHOCTSAMU MOJICIINPOBAHUS pa6OTBI CXEM TPUITCPOB. I/ICCJ'IC,I[OBaHI/Ie
pa6OTBI CXEM TPUITCPOB pa3JIMYHLIX TUIIOB, UCCIICIOBAHUC BPECMCHHLBIX IUarpaMm pa6OTBI TPUTTCPOB.

Bbinosinus padory, Bel Oynere:

ymembs:

- CTPOUTH CXEMbI TPUTTEPOB;

- CTPOUTH BPEMEHHBIE JUArpaMMBbl TPUTTEPOB;

- HCIIOJIb30BAaTh COBPEMEHHOE MpPOrpaMMHOE OOecliedeHHe MpH pPelIeHUH MNpodecCHOHATbHBIX
3azad.

MarepuajibHoe obecreyeHue:
Meroanyeckre yKasaHWs JUIS BBIOJHEHHs Ja0OpaTOPHBIX paboT, KOMIIBIOTEP, MPOrPaMMHOE
obecnieuenue: Multisim Education.

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

Kparkue TeopeTtudeckne cBeieHUs:
OcHOBHBIC IOHATHSA

@OyHKIMOHAIBHBIE y3JIbl U YCTpoiicTBa OBM CHHTE3UpPYIOTCS HA OCHOBE JIBYX THMIIOB JIOTHYECKUX
cxeM: komOuHanmoHHbIX cxeM: (KC), u anementoB namartu (OI1), B KOTOPBIX XpaHATCS pe3yibTaThl ITUX
olepaluil s UCIOJIb30BaHMs B MOCIenyroImMX onepanusx. B kadectse DIl B y3nax m ycTpoicTBax
OBM nauOosnblee pacnpocTpaHEHHE MOJYyUYMIN TPUTTEPHBIE YCTPONCTBA MM, KaK X Yallle Ha3bIBaloT -
TPUITEPHI.

Tpurrepsnl Kak HI/Id)DOBLIe aBTOMAThI.

Tpurrep npezcrasisier co0oi ycTpOHCTBa ¢ ABYMSI YCTOMYMBBIMU COCTOSIHUSIMH, COJEprKallee
AJIEMEHT MaMATU (COOCTBEHHO TPUITEP) U CXEMY YIPABIIEHHUS, BHIIIOJHEHHYIO, KaK MPABUJIO, C TIOMOLIBIO
KC. Cxema ynpaBnenus npeoOpasyeT nocrynamoomryo Ha ee Bxoasl X1, X2 . . . Xn u"dopmanuio B
KOMOMHAIIMIO CUTHAJIOB, JIEHCTBYIOIINX HEMOCPEICTBEHHO Ha BXObl COOCTBEHHO Tpurrepa. [Ipu stom
MH(OPMALIMOHHbIE BXObl TpPUITEpAa OTOXIECTBIISIOTCS C BXOJHBIMH IE€PEMEHHBIMH M HMEIOT
cnenyrome 0003HaYCHHUS:

S (ot amrmmiickoro Set - ycTraHOBKa) - BXOJ JJISl aCHHXPOHHOH YCTaHOBKH TPHUITEpa B
coctositaue 1 (S - Bxon);

R (ot anrn. Reset - cOpoc) - BXOJ 1715 aCHHXPOHHOM ycTaHOBKH Tpurrepa B coctosiHue 0 (R - Bxoq);

D (or anrn. Delay - 3agepxka) - WHQOpPMAIIMOHHBIA BXOJ Ul YCTAHOBKH TPHUITEpA B
coctositue 1 wiu 0 (D - Bxon);

T (ot anrn. Toggle - kyBeIpkaThes) - cuetHbid BXoa (T - BXon);

J - BX0J [ CHHXPOHHOM ycTaHOBKHU cocTosiHUS 1 B yHuBepcanbHoM J-K - Tpurrepe (J - Bxon);

K - Bxoa nns cuHxpoHHOM ycTaHoBkH cocTosiHus O B yHuBepcaiabHoM J-K - Tpurrepe (K - Bxon);

C - Bxon cuaxponuzaruu (C - BXox).

AcuHXpoHHBIE BXOABI R W S MoOryr ObITh HpPSIMBIMM M HMHBEPCHBIMH. VIHBEpCHBIE BXOJbI
0003HAYalOTCs 3HAKOM HMHBEpPCUM. [l MHBEPCHBIX BXOJOB HMH()OPMAIMOHHBIM CHUTHAJIOM SIBJISETCS
ypoBeHb jorudeckoro "0" (Hu3Kuil ypoBeHb) Ha YpOBEHb Jlorndeckoi "1" (BbICOKUI ypOBEHB) TPUITEP HE



pearupyer. Jns nOpAMBIX BXOJOB Hao0OpOT HH(GOPMAIMOHHBIM CHTHAJIOM SIBIISIETCSI  YPOBEHb
nornyeckoro "1".
BBIXO,Z[ KEe Tpnrrepa HpI/IHHTO OTOXIACCTBIISITH C €TI0 BHyTpeHHI/IM COCTOSIHUECM U 0603Ha‘-IaTL

cumBosioMm Q. ITomapisironiee Yucao0 cxeM TPUTTEPOB UMEET JBa BhIXOa: MpsiMoid Q M MHBEPCHBIM Q B

YCTaHOBUBIIIEMCS COCTOSTHUM Bcerna, ecinu Q = 1, To Q =0wu, ecmm Q =0, TO Q = 1. IIpu 3TOM CUHUTAIOT,
YTO TPUITEP HAXOAUTCS B cocTtossHuM "1", ecnu Ha mpsMoM Bbixoje Q MMeEeTCs BBICOKHH ypOBEHB
nanpsxenus (Q = 1, Q = 0), u B cocrostHuu "0", ecliM HA TIPAMOM BBIXOJle MMEETCSl HU3KUI ypOBEHb
nanpsokenus (Q =0, Q = 1).
O603HaueHNE TPUITEPOB HA QYHKIIMOHAIbHBIX CXEMaX.

[Tpumepsl ycioBHOTO 0003HAYEHUS TPUTTEPOB HA (HYHKIMOHAIBHBIX CXEMaX B COOTBETCTBHH C
I'OCT 2.743-91 (ECKJl) mnoka3anpl Ha pucyHke. Eciaum Tpurrep comepXUT BXOJHYIO JIOTHKY,
VIPAaBISIONIYI0 TPOIECCOM 3aHECEHHs] B HEro HWHQPOPMAIMH, TO B MPSIMOYTOJbHUKE, YCIOBHO
M300paxkarolieM TPUITep, OTIACISIETCS YepPTOH JeBee AOMOJHUTENbHOE 0JIe, a B HEM MOKa3bIBA€TCS BXOJ
"C" CHHXPOHHU3UPYIOIIETO CHUTHAJAa W OTMEYaroTcsd (YyHKIMOHAJIbHBIE Ha3HAUYEHUS WH(POPMAIIMOHHBIX
BXOJHbIX curHasioB X1, X2 . . . Xn. B OCHOBHOM moJie MPAMOYIOJIbHUKA CTaBUTCS CUMBON T miid
0003HaYeHHs TpUrTepa. J{OMONMHNTENFHOE TI0JIe MOXKET OBITh pa3/JesieHO Ha JBE YaCTH: aCHHXPOHHYIO H
CUHXPOHHYIO. B mepBoii MpocTaBisoTCs CMHMBOJIBI S U R BX0/I0B aCHHXPOHHOM YCTaHOBKHU TPUTTEPOB B 1
u 0, Bo Bropoil Ha mectax X1, X2 ... XN - CUMBOJIBI, OTHOCSIIIME AAHHBIN TPUITEP K TOMY UM UHOMY
(GyHKIIMOHATLHOMY THILY.

S 7 q
X7
[
—Xn 4
R

Knaccudukaius Tpurrepos.

B HacTositiee BpeMs B HMHTErpalibHOW MHKPOCXEMOTEXHHMKE HambOoyiee pPacnpoCTPaHEHHBIMU
SBJISIIOTCSL TPUITEPHI U JIOTHUECKUE HJIEMEHTHI MOTEHIMAIBHOIO THUMa. B OCHOBY KiaccuuKamuu 3TUX
TPHUTTEPOB MOJIOKEHBI JIBa OCHOBHBIX NPU3HAKA!

1) OyHKUMOHATBHBIA - 3TOT MPHU3HAK ONpE/eiseT Ha3HAYCHHE TPHUITEpa U B PsAC ClydacB
SBIISIETCS PEIIAIOIINM TIPU BBIOOpE THMA TPHUITEpa IS MPOSKTUPYEMOTO BBIYHCIHTEIBHOTO YCTPOWCTBA
i y3na. [1o ykazaHHOMy IpHu3HaKy pasznuyatot Tpurrepsl R-S, D-, T-, J-Ku 1p. Tunos.

2) Croco6 3anucy WHGOPMAIIMK B TPULTEP - ITOT MPHU3HAK XapaKTEPU3YeT CIOCO0 3amucu
uHpOpMalMK ¥ BPEMEHHYIO AMarpaMmy paboT TpuUrrepa, T.e. ONpeaelsieT X0/l Mpolecca 3armucH
uHpopmanuu B Tpurrep. [1o 3ToMy nMpu3HaKy TPUTTEPHI MTOIPA3ACISIOTCS Ha JIBE TPYIIIIHL:

a) aCHHXPOHHBIE;

0) CHHXPOHHBIE;

3anuce WHGOpPMALMKM B ACHHXPOHHBIA TPUITEP OCYIIECTBISAETCS B IMPOU3BOJIBHBI MOMEHT
BPEMEHU HETIOCPEICTBEHHO C IMOCTYIUICHHEM HHPOPMAIIMOHHOTO CUTHAJIA HA BXOJI TPUTTEPA.

CUHXpOHHBIE TPUITEPbl MOMHMO HH()OPMAIMOHHBIX BXOJOB COAEP)KAT OJUH WM HECKOJIBKO
CUHXpOHM3HUpyomMX BXoAoB (Bxog C Ha puc. 2.1). 3anuce uHbOpManuu B Takue TPUTTEPHI
OCYILIECTBIISIETCA TOJIBKO MpH TMojAade CHHXpoHu3upytomiero wummynsca (CHU). B cBoro ouepensp,
CUHXPOHHBIE TPUITEPHI MOJAPA3ALNAIOTCA HAa TPUITEPHl, padoTtatomue no ypoBHio CU (6e3 3anepxku) u
Ha TPUITEpHl C BHYTpEHHEH 3anepkkoil. B mepBbIX cpabaTbiBaHME HPOMCXOIUT OJHOBPEMEHHO C
nocrymienueMm CH, a Bo BTOpBIX - mocie okoHyaHus aeicteus CHU.

Tpurrepst R-S - Tuna

AcuaxpoHHBIM TpurrepoM R-S tuma (R-S - Tpurrepom) HazpIBaeTCs JIOTHYECKOE YCTPOWCTBO C

JBYMSI YCTOHYMBBIMU COCTOSHUSIMH, UMeEIoLIee J1Ba HH(OpMAIMOHHBIX BXxoaa R u S, takue uto, npu S =




1 u R = 0 tpurrep npunumaet coctosiuue 1 (Q =1), anpu R =1 u S = 0 Tpurrep npuHUMaeT COCTOSAHUE
0 (Q = 0). 3akon ¢yHKIHOHHpPOBaHHUS R - S - Tpurrepa ¢ mpsSMbBIMH BXOJaMH OTOOpa)ke€H B TabiwHIle
nepexo1oB (tadnwuma 1).

Tabmuma 1
R S Q
0 0 He
MeHsAeTCcA
0 1 1
1 0 0
1 1 3anpeLyeHo

Kak cnemyer u3 tabin.1 cocrostane R - S -Tpurrepa He H3MEHSIETCS, €CIIM Ha 000UX BXOJ/IaX CXEMBI
JEUCTBYIOT CUTHAIIBI C YPOBHEM JIOTUYECKOTO HYJIS. B ciydae oJHOBpeMEHHOro MOCTYIICHUS Ha BXOJbI R 1
S noruyeckux 1, TpUrrep MpUHUMAET HEOIPEAETICHHOEe cocTosiHKE. 1103TOMy JIOrHYecKue ycTpoicTBa Ha
OCHOBE TPUITEPOB JOJKHBI CTPOUTHCS C YU€TOM MCKIIOUEHUs KoMOMHanuii curnanos R =S = 1.

O0603HaueHue Tpurrepa oKa3aHo Ha pUCYHKE.
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CunxpoHHbI R-S -Tpurrep ¢ npsiMeIMHA BXOJIAMH.

B oramuum ot ACUHXPOHHOI'0 OJOTOT TPHUITECP HA KaXKIAOM I/IH(i)OpMaHI/IOHHOM BBOJEC HUMCECT
JIOTIOJTHUTEJIbHBIE CXEMBl COBIAJEHUS, NEPBbIE BXOAbl KOTOPBIX OOBEIMHEHBI W Ha HUX MOJAKOTCS
CHHXPOHU3UPYIOIIHUE CUTHAJIBI. BTOpI)IG BXOJIbI CXEM CpaBHCHHA ABJIAIOTCA I/IH(bOpMaIII/IOHHI)IMI/I. Taxknm
00pa3oM, HaJIMYUE CXEM COBHAJEHUs OINpenesieT TO 00CTOSATENbCTBO, YTO TpUITEp OyJeT cpabaThIBaTh
OT curHaJIOB R 1 S TONBKO NpW HATMYUU CHHXPOHU3HUPYIOIIETO UMITYIIbCA.

Ha pucynke mpencraBieHo o0O3HaueHME CHHXPOHHOrO R-S - Tpurrepa ¢ mpsMbIMH BXOJAMH.
3aKoH (QYHKIIMOHUPOBAHHS CUHXPOHHOTO R-S - Tpurrepa ¢ mpsmMpIMH BXOJaMH TPEICTaBICH B TaOJIUIE
nepexozoB (Tabnuna 2).

Tabauua 2.
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He MeHsieTcs
He MeHsieTcs
0
1

3anpeLyeHo

- |- -
- - OO -
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KomOunammst R=S=C=1 sBnsercs 3ampenieHHOW W JO/DKHA OBIThb HCKIIOYEHA TIpH
(YHKITMOHUPOBAHHUH CXEM C UCTIOJIB30BaHUEM CHHXPOHHBIX R-S - Tpurrepos.

Tpurrepst D-tuna (D-tpurrepsl).

Tpurrepom D-tuna (D-Tpurrepom) Ha3bIBaeTCs JIOTMUECKOE YCTPOHUCTBO C JIBYMSI YCTOMYMBBIMU
COCTOSIHUSIMU U OJHMM MH(pOpMauuoHHbIM BXxonoM D. B tpurrepax D-Tuna 3HadeHue nepeMeHHOH B
n . o n+l
MOMEHT BpeMEHU COBIAJAET CO 3HAUEHUEM BXOJHON IIEPEMEHHON B MOMEHT BpEMEHHU [, B CBA3M C
4YeM, TaKOH TPUITEp YacTO B JIUTEPATYPE HA3BIBAIOT TPUITEPOM 3aJEPHKKHU.

CrnenyeT OTMETUTb, YTO aCUHXPOHHBIN Tpurrep D-Tuna He Haiien npakTHYECKOTro IPUMEHEHHUSI.

W3 sToro ypaBHEHHs BUIHO, YTO MPU HAIWYMKM CUHXpOHM3UpYytomiero curHana (C=1) tpurrep,

Ql’l+1 — D

IIEPEXOUT B COCTOSHHE 7, a mpu OTCYTCTBUM Taktupytouiero curHana (C=0) tpurrep

COXPAHACT NPCAbIAYIICC COCTOSHUC.

Ha pucynke mnpencraBieHO 0003Hau€HUE CHUHXPOHHOro Tpurrepa D-tuma 06e3 3amepxku
YIIPaBJIIEMOT0 YPOBHEM CHHXPOHHU3UPYIOIIEro uMnyibca. Bxoa D saBnsercd MHPOPMALMOHHBIM, a BXOJ
C - CUHXPOHU3UPYIOILUM.

]
Ex

Tabnuia nepexo10B.

C D Qt+1 Mpumeu.
0 * Qt XpaHeH.
1 0 0 Yeran. 0
1 1 1 Ycran. 1

Ipumep.
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2Ucnosib3yeMble 3JIeMEHThI IPOrPaMMbl
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1) Voltage Source. C momoIiipko 3TOro HCTOYHUKA Ha BXOJI TPUITEPOB M JIOTHIECKUX DIICMEHTOB IT0JIACTCs
JOruYecKasi eJMHUIIA.

o—

o
)

—d

2) [epexmouarens (Basic->Switch). Tepekiouenne Npon3BOIUTCS HAKATHEM Ha KJIABHUINY, YKa3aHHYIO
B CKOOKaX Haj 3TUM DIICMEHTOM.

1 %

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

— il

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

.

1 b

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

O_

6) Cserounaukarop (Indicators->red Prob). Ilpu momade Ha 3TOT DJIEMEHT JIOTMYECKON €IMHHIIBI
CBETOJIMOJI 3ar0PACTCs KPACHBIM I[BETOM.



7) Wcrounuk mnpsMoyroibHbIX curHajioB (Sources->Clock). BeimonHseT (QyHKIUIO CHHXPOHH3ATOPA,
KOTOPBIN 00ecrieunBaeT OJJHOBPEMEHHOCTb 11014 CUTHAIOB Ha BXOJIbI TPUTTEPOB.

IHopsiiok BbINOJIHEHUS PAOOTHI:
HccnenoBanue aCHHXPOHHBIX M CHHXPOHHBIX R-S Tpurrepos.

1. Ilpocreiimue cxeMbl aCHHXPOHHBIX R-S TpUIrepoB cOCTaBUTH C MCII0JIb30BAHUEM JIOTMUECKUX
anementos "U-HE", "WJIN-HE".

&

[

Puc. AcunxpoHHbIN Tpurrep Ha Jorudyeckux snementax M-HE

R

B I -3

[ .
1 Q

S L1

Puc. Acunxponnsiit R-S tpurrep Ha norndeckux snementax "MJIN-HE"

JIns momaun Ha BXonAbl Tpurrepa 3HaueHuid sormdeckoro "0" um "1" Bocmonb3oBaThea S-
BOJIbTOBBIM HCTOYHHUKOM U TepekirodareneM. JlJisi KOHTPOJs 3HAYEHUN Ha MPSMOM BBIXOJIE TpHUITEpa
BOCITOJIb30BaThC CBETOMHIUKATOPOM.

[TpokonTpOIMpOBaTh PabOTy TpHUTTEpa MO TadyMIe cocTossHUK. HallTh U OOBSCHUTH OTIWYHS B
YIIPaBIEHUH aCHHXPOHHOIO Tpurrepa Ha anemenrax "MJIM-HE".

CocTaBUTh TaOIUIIBI COCTOSTHUNA paOOTHI TPUTTEPOB.



2. JIns mocTpoenusi CHHXpoHHOTO R-S Tpurrepa Heo0xoaumo 100aBuTh Joruueckue cxemsl "U-
HE" nns ananu3a cMHXpOCHTHAJa M JT00aBUTh MCTOYHUK CHHXpOCHTHaja. B KayecTBe CMHXpOCHTHAJIA
MOYKHO B3STh 5-BOJIbTOBBIM UCTOYHHUK U IEPEKIIOYATEND.

Puc. Cunxponnsiit R-S tpurrep Ha nornueckux snemenrax "U-HE"

[Tpumep mocTpoeHHst MOJIEH CXeMbI CHHXpPOHHOTO R-S Tpurrepa.

@
@
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CocTaBuTh TaOIUIy COCTOSTHUN CHHXPOHHOTO R-S TpurTepa.

HccaenoBanue padorsl D-Tpurrepa



Cobpatb cxeMy, Moaenupytomlyto padboty D-tpurrepa u3 6ubnroreqnoro Habopa.

—+ 1 -

1 Hzrao
W3 nanHOTro Habopa 3NMeMEHTOB coOupaeTcs cxema rnpoepku paboTsl D-Tpurrepa.
CocraButhb Tabnuiy nepexoaos D-tpurrepa.

KOHTpOJIbeIe BOIIPOCHI

1. K xakomy KJ1accy ycTpOWCTB OTHOCSITCSI TPUITEPHI: K KOMOMHAIIMOHHBIM CXeMaM WM HU(PPOBBIM
aBTOMAaTaM U B 4YEM OCHOBHOE OTJINUHE?

2. [1o xakuM mpu3HaKaM KJIaCCUPHUIIUPYIOTCS TPUTTEPHbIE yCTpoicTBa?

3. KaxkoBbI OTIMYHSA CHHXPOHHBIX TPUITEPOB OT ACUHXPOHHBIX TPUITEPOB?

dopma npeacraBjIeHus pe3ybTara:
1. Cxewmbl, Mogenupymomye paboTy TPUITEPOB 10 BCEM ITYHKTaM 3aJaHUsI.
2. TaGnu1bl epexo 0B I KaXJI0M MOJIEINPYEMO CXeMBbl TPUITEpPA.

Kputepun onenkn:

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

O1eHKa «XOpOILIO» CTaBUTCS, €CIIM XO/1 BBIINOJIHEHHS 3a/JaHHsI BEPHBIH, HO ObLIa JOMYIIEHa OJHa
WJIU JIB€ OIIMOKH, TPUBEIIITNE K HEIIPABUILHOMY PE3YyJIbTaTy.

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

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.



Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBI U y3JIbI

JlaGopaTopHoe 3ansitue Ne 3

MonenupoBaHue perucTpoB

Heﬂb: O3HakoMIIeHHE C BO3MOKHOCTSAMU MOACIIUPOBAHUA pa6OTI)I CXEM pETrUcCTpOB. HCCJ’IGI[OBEIHI/IG
CXCM PpCTUCTPOB PA3JIMYHOIO0 HA3HAYCHHA, MCCICIOBAHUC Hp606pa3OBaHI/ISI nmapajjieJibHOro U
IIOCJIICAOBATCIIBHOI'O KOJA.

Bbinosinus padory, Bel Oynere:

ymembs:

- CTPOUTH CXEMBI PETHCTPOB,;

- HKCIIOJI30BAaTh COBPEMEHHOE MPOrpaMMHOE OOECICUCHHE MPH PEIICHUH MPOdEeCCHOHATHHBIX
3azad.

MarepuajibHoe ofecnedeHne:
Meroauueckre yKaszaHHs IS BBITOJHEHHUS J1a00paTOPHBIX paboT, KOMITBIOTEP, IPOrPaMMHOE
o6ecrieuenue: Multisim Education.

3aganme:
1. CocraBuTh cxeMy perucTpa napauiebHOrO 3aHECEHUS JBOMYHOTO KOJa
2. CocTaBUTbH CXEMY CABHTAIOIIETO PETUCTpa

Kpatkne TeopeTudeckne cBeIeHUs:
OcHoBHBIEC IOHATHHA

Peructp - 310 351€KTpOHHOE YCTPOUCTBO JUIsl 3alIOMUHAHUS (XPAHEHHS) CJIOBA, a TAKKE JJIS
BBINOJIHEHUS HaJl CJIOBAMU HEKOTOPBIX JJOTMUYECKUX ONepanuii.

Peructpbl BRIOJTHSIOT CIEIYIONINE OCHOBHBIE ONIEPAIUH:

- yCTAHOBKA PETUCTpa B HYJIEBOE COCTOsIHUE (cOpOC);

- IpUéM CIIOBA U3 JAPYTOT0 PETUCTPA;

- Iepeziaya cJIoBa B APYroi perucTp;

- C/IBHT BIIPABO U BJIEBO HA TPeOYEMOE YMCIIO pa3psiioB;

- mpeoOpa3oBaHue MOCIeA0BATEIBLHOI0 KO/1a B MapajulebHbIN U NapaljieIbHOTO B
IIOCJIEI0BATEIIbHBIN.

Peructpsl, kak mpaBuio, ctpostcs Ha D-Tpurrepax, T.K. 3TH TPUTTEPHI MO3BOJISAIOT MPOU3BOJAUTH
3anuch MHQPOpMAUK 0JHO(pAa3HBIM KoAOM 0e3 mpeaBapurenabHoro "oOHyneHus" mno Bxoay D (cm. nab.
pa0.2).

[Mpuém wHbOpMaM B pPETUCTp H BBIJAYa MOXKET OCYIIECTBIATHCS IMapajuleIbHO U
nocjeIoBaTelbHO. B mepBoM cityyae CJIOBO MpescTaBIIseTcs B BUje napajuieabHoro koga. [Ipu 3anucu u
MIPH CYMATHIBAHUU BCE DPA3psAIbl KOJA CIOBAa MEPEHAIOTCsS OJHOBPEMEHHO, KaXIbI pa3psl IO CBOEH
KozmoBoi muHe. Ilpu mocnenoBaTenbHON Mepenade Koja ClIoBa, BCE pa3psbl KOJa CIOBa MEpeaaroTcs
MOCJIEIOBATEIbHO BO BPEMEHHM OJMH 3a APYTUM H CTPOTO B OIpPENIEICHHBIC IHCKPETHBIE MOMEHTHI
BpPEMEHH, COBIMAJIAIOIINE C YIPABJISIOMMMHI CUTHAJIAMHU.

Paznmuarot, caBuraronye perucTpel, B KOTOPBIX BO3MOKEH CIIBUT XPaHUMOTO KOJA W PETHCTPHI
0e3 caBura ¢ MpueMoM MH(POPMALMHU MapajuIeIbHBIM KOJIOM. PaccMOTpuM mpuHIMI paboThl pEerucTpoB
Pa3IMYHOTO Ha 3HAYCHUSI.

PGI‘I/ICTD C IpUuEMOM I/IHd)ODMaHI/II/I napaJJaCIabHbIM KOAOM.




OTH perucTpshl MpenHazHaueHbl A NpuéMa, XpaHeHHUs W BbIJaud MH(POPMAIMH KoJa OJAHOTO N-
paspsoHOrO CJOBa, T.e. MPUEM M BbhIga4a HHGOPMAIMHM OCYIIECTBISIETCS B MapajlIeIbHOM KOJE,
paccMaTpuBaeMblii N-pas3psaHBIA, PErHCTP MOXKHO MPEICTaBUTh KaK COBOKYITHOCTH OJHOPA3PSIHBIX
pPErucTpoB, MUMEIIMUX oO0mMe muHbl ynpaBieHus. Ha puc. 1.1 mpencraBieH ¢parmeHT cxembl (3
paspsia) peructpa C npuéMoM WHGOpMANUK TapauIeIbHBIM OAHO(MA3HBIM KoaoM. Cxema MaHHOTO,
perucTpa UMeeT BBIXOJHYIO JIOTHKY Ha 3JIEMEHTaX J1-D3, KOTOPas MO3BOJSET CYMTHIBATH MHPOPMAITUIO

U3 PETUCTpa KaK B IIPsSIMOM, TaK U 06paTHOM KOA€ B 3aBUCHUMOCTHU OT 3HAYCHUI paspeiaromero Curaajia
Pz u P3
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Peructp (puc.) BeimonHen Ha D-tpurrepax (T1-T3). 3anuch MHPOpMALUKM OCYILECTBISETCS MO
Bxoxam D.

BxoaHoe ¢10Bo X=X1XoX3 MOCTyHaeT Ha BXOAbl D uepe3 KOHBIOHKTOPBI D4-g 1 nipu Py =[TU]=1
3alUCHIBAETCS B PETUCTP.

CuunThIBaHHE BBIXOJIHOTO CJIOBa Y=y1Y2Y3 MPOU3BOJIUTCS Y€Pe3 JOTUUECKUE DIEMEHTHI J1-D3 - C
npsambIx BbIxoAoB Q1 Qp Qs mmu ¢ mHBepcHBIX BBIXOAOB !Q1, 1Q2, 1Qs. Ilpu Py=1, P3=0, Y=X Tt.e.
CUHTHIBAaHUE TPOUCXOJHUT B MpsMoM Koxae, a mpu P,=0, Ps=1 Y=!X, T.e. cuuThiBaHHE MPOWCXOIUT B
0o0paTHOM KoJie.

CaBuraronime perucTpol.

B peructpax 3TOro THma OCyIIECTBISETCS CABUI CJIOBA BJIEBO WJIM BIPABO HA 33JaHHOE YHCIO
pa3psaAoB. 3a OJIMH TaKT NMPOMCXOJUT CIBUT Ha OAMH pa3psl. [IpuMeHstoTCs 3T PErUCTPhl B OCHOBHOM
Ui TpeoOpazoBaHMs MapajUIebHOIO KoJa B IOCIEAOBaTeNbHBI M HA00OpOT, a TaKke B
apu(MeTHyeCKuX YCTpOICTBaX MpH BHIMOJHEHUH ONEpaluid Haj clieluadbHbIMU Kogamu. ClrBUraronye
PEruCTpHI BHINOJIHAIOTCS Ha D-Tpurrepax.

Ha puc. 1.2 mnpencraBieHa cxemMa CABHUIAIONIErO PETUCTPa, BBIMOJHSIONMIETO ONEPALUIO0
npeoOpa3oBaHus MOCIEAOBATENILHOIO KOJa B MapauienbHbId. Uucino X=XiXpX3 B MOCIENI0BATEIbHOM
Kojie moctynaer Ha Bxoa D-tpurrepa Tp crapmum paspsgom Bnepéa. [lpu moctyminenun 1-ro TU Xz
3anuceiBaetcs B T1. [1o Bropomy TU X3 nmepenuceiBaercs B To, a B T1 3anucbIBaeTcs X2 ¥ T.1.
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Takum o0paszoM, mociie TPEX TAKTUPYIOUIMX UMIYIbCOB BCE YMCIO OKAXKETCS 3alMCAHHBIM B
PETUCTP ¥ MOKET OBITh CUMTAHO B MapauIeIbHOM Koje ¢ Boix0a0B Q1,Q2,Q3 (Y=X) mmm !Q;, 'Q2, 1Q3
(Y=!IX). [Ipouecc cunThiBaHMs OPraHU3YETCsl TOUHO TaKXKe, KaK U B cXxeMe puc. 1

Y=Y1YoY3
P2
ol 18 1 p|TiQf— 14 1 FD T — |41 FD TsQ,
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™ 3, r c Q(I) 3, r C Q(I) 3, r c| Q
X 2 3

Ha pucynke m300pakeHa cXema CIBHTAIONIETO PETUCTPA, BBHIMOJIHSIONIETO NPeoOpa3oBaHUs
MapajuieJJbHOTO KOJia B TIOCIeNoBaTeNbHBIM. BxomHoe cioBo X=Xi1XoX3 mpu P1=[TU]=1 u P»=0
3anuckiBaeTcs B 11T, T3 TOuHO Takxke Kak U B cxeme puc. 1.1. 3atem nipu P,=[TU]=1 u P1=0 npoucxoaut
nepe3anuch nHpopmarmu u3z T1 B Tp, u3 T2 B T3 u 1.4. VI3 muaauiero paspsiia B CTapuIvil Mo Kaxaomy
TaKTHPYIOIIEMY UMITYIIbCy. TakuM 00pa3oM, Ha BXOJe MocleaHero paspsaa Qs OyayT mocienoBaTelIbHO
MOSIBIISITBCSL  X3,X2,X1, T.€. BXOJHOE cIOBO X, TPEACTaBICHHOE B TMapaljielIbHOM Koje Oyjaer
mpeoOpa3oBaHO B BEIXOJIHOE CJIOBO Y, MIPEJICTABIEHHOE TTOCIIEIOBATEIHFHBIM KOJIOM.

B peructpax Ha cxemax KOJIMYECTBO TPUITEPOB B PETUCTPE 3aBUCAT OT Pa3psAIHOCTH
npeoOpazyeMoro MammHHOTO cioBa. [Iporecc 3anucu, CYUTHIBAHHS U MPEe0Opa30BaHUsS OCTAETCS TaKUM
’Ke, KaK ObUIO OIHMCAHO BEIIIIE.

Hcnosb3yemble 3jieMeHThI IPOrPaMMbI

T
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1) VOltage Source. C IMMOMOIIBIO 3TOTO UCTOYHHKA HA BXOJ TPUITCPOB U JIOTUYCCKUX IJICMCHTOB IOAACTCA
JJOTHYECKasa €AWHHUIIA.

2) Iepexrouatens (Basic->Switch). [epexitoueHne Nporu3BOAUTCS HAKATHEM Ha KIIABUIIY, YKa3aHHYIO
B CKOOKax HaJ 3TUM JJIEMEHTOM.
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3) Jlornueckuii anement "™ (Logic gates->2-Input AND gate).

— il

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

|1

=01 b

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

6) Ceerounaukarop (Indicators->red Prob). ITpu momade Ha 3TOT 3JIEMEHT JIOTHYECKOM €THHHIIBI
CBETOJINO]I 3ar0PaeTCst KPACHBIM LBETOM.

+
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7) UcTouHuK PpsAMOYTosibHBIX curHanoB (Sources->Clock). BeimonHseT GyHKINIO CHHXPOHH3ATOpa,
KOTOPBI 00€CIIeYMBACT OAHOBPEMEHHOCTD TI0JIaYH CUTHAJIOB HAa BXOJIBI TPUTTEPOB.

Ilopsinok BbINOJHEHHS PadOThI:
CocTaBUTh CXeMy TpeXpaspsIHOTO PEerucTpa Jjs 3aHECEHHUs CJIOBAa MapajuleNbHBIM KOJOM M
BO3MO>KHOCTBIO BBIBOJIa B IPSIMOM M OOPAaTHOM KOJIaX U KOHTPOJIEM 10 MHIUKATOPAM.

[Topsiok mOCTPOEHUSI CXEMBI pErUcTpa.

1. COopka nepexIovaromrX CXeM AJIs yIpaBIeHNUs CYUTHIBAHUEM B IIPSIMOM M 00OpaTHOM KOJaxX:

Sl T

Jl1st peanu3anuy TaHHOW CXeMBbI HEOOXOUMO TPY TAaKUX COCTMHCHHUS.

2. K Bxogy Cl kaxmoro u3 Tpé€x D-TpHUITEpOB MOIKIIOYAM HMCTOYHUK TPSIMOYTOIBHBIX
uMIyabcoB ¢ yactoroi 10 I'm, 3a3eMiMB ero Ha BbIXO/1€ MUHYCOBOI'O CUTHAA:

1D - =10 - =10 -

’7:’ Nl =3 yb Nl =3 F‘; | b

+
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1

3. Tpu NATUBOJBTOBBIX HCTOYHMKA HANPSDKEHUS MOJCOCAMHSIOTCA uepe3 IepeKIrodaTesid K
BxozaM D1 Tpurrepos kaxuoro paspsia.



Jlis  HacTpoWKHM ympaBlIeHHUEM TMEpeKIoYaresiss HeoOXOAuMO Ha3HAYUTh KIIABUILY IS
MEPEKIIFOYEHUs] TaHHOTO Mepekiroyarens. JUig 3TOro HyKHO JBOMHBIM ILETYKOM MBIIIHM KIUKHYTh Ha
n300pakeHNH MepeKITiovaTelis U MeHio HacTpoiiku B popme KEY ykazaTh Ty KiaBumry.

4, VHBepCHBIN BBIXOJ| TPUITEpa IMOIKIIOYNATH K BXOAY HIDKHETO JIoTMdeckoro anementa "U".
[Iponenate 3Ty nponeaypy ¢ KakJIbIM TPUTTEPOM U COOTBETCTBYIOIIIUM COCIUHEHHUEM.

5. [1ATUBONBTOBBIN UCTOUHUK HANPSKEHUSI MOAKIIOUUTD K BXOAY MepeKitouaTesis, BIOUPArOIIero
MPSIMOE WJIM MHBEPCHOE CUMTHIBaHWE. BepXHUIl BBIBOJ MEPEKITIOYATENS MOJKIIOUYUTh K BEPXHEMY BXOIY
BEPXHETO0 JIoruueckoro sneMenta "N" kaxaoil cxemsl.

6. MToroBas cxema perucrpa, roroBasi K MpOBEICHUIO IPOBEPKU PaOOTHI BBITIISIUT CIEAYIOIIIM
o0OpazoM:

10 10
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HOpﬂ)IOK MPOBECACHUS UCCIICAOBAHUSA paﬁoTbI PEerucrpa napaui€JIbHOro 3aHeCCHUA

[Ipu ucxomnoMm mnosoxkeHun kiaroda K (BepxHee NOJNIOKEHUE) WHAMKALIUS TMOAKIIOYAETCS K
MPSIMBIM BBIXOJ[aM PETUCTpA.

[Tonoxenne HWKHUX Tepekrodarene 1,2,3 onpeaenser Ko, mogaBaeMbIil Ha BXOJ peTUCTpa.

Bxmtouenue 1 m 3 BeIkitouareneidl (Hakatue KjaBUII | U 3) COOTBETCTBYET 3aHOCUMOMY KOOIy
101.

B PE3YIbTATC 3aroparoTCsa COOTBECTCTBYIOIIUEC CBETONMHAUKATOPHI.

=
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[Ipu u3meHeHnn nojoxkeHus nepeximrodaTens K Ha nHaIukaTopax 0ToOpa)kaeTcsi ”HBEPCHBIN KOJI.
CocTaBUTh BpEMEHHYIO TUarpaMMy pabOThl PETUCTpPA MapalIeIbHOTO 3aHECCHHUS.

2. CocTaBHTH cXeMYy CABHIAIOIIEr0 perucrpa



B ocHOBE cxeMEbl CABUTAIOLICTO PETUCTpa UCTIOJIB3YCTCA Ta KC 3JICMCHTHAA Oa3sa.

1D 1D 1D 1D (f

o B L1 B o B 5 o -8

Din

V3MeHsIst 4acTOTy reHepaTtopa CHHXpOUMITYIIbeoB B mpenenax 0.1 g0 1 ', ¢ moMoIisio
nepexrovarenst S (KJaBuiia S) MOKHO 3aHOCHTD MTOCIICA0BATEIHLHBIA KO/,

MopeaupoBanue pa6orsl cyeTunka [XkoHcoHa

I[JI?I IMOJIYYCHHA CXEMBI CHCTUHUKA I[)KOHCOHa HCO6XOIII/IMO COCIUHUTH I/IHBepCHI)If/'I BBIXOJ CTAapLICTO

paspsiia perucrpa ¢ BXOAOM Miajmero. M3aMeHss 4acToTy CHHXPOUMITYIIBCOB, MOXKHO JTOOUTCS pa3HOM
CKOpPOCTHY W3MEHEHUS COCTOSTHUI.
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3aganue 175 CAMOCTOSATEIbHONH PaGoThI

CobOpate cxeMy pPEBEpCHMBHOTO caBuraromero peructpa. OpraHu3oBaTb — yIpaBiICHHUE
HalpaBJICHUEM CJIBUTA C MOMOILBIO MEPEKIYaTess U 00eCeYnTh WHAMKALIMIO BBITOJIHEHUS ONeparuii
caBHra.

KoHTpoJibHBbIE BONIPOCHI

1. HazHaueHue pa3auyHbIX TUIIOB PETHCTPOB B BHIYMCIUTENIBHBIX YCTPOICTBAX.

2. Kakue TUIIbI TPUTTEPOB MOT'YT OBITh UCIIOJIb30BaHBI JJIsl IOCTPOCHUS PETHCTPOB?

3. Ha3znaueHue cuHXpOoCUTHANIa B pab0TE PETHCTPOB.

4. Kakue JONOJIHUTENbHBIE YCTPOHCTBA HEOOXOAUMBI ISl HOCTPOCHUS YHUBEPCATBHOTO PETUCTPA.

5. IlocnenoBaTenbHOCTh IEUCTBUMN, BBITOIHIEMBIX Ha PETUCTPAX C LIEIbI0 IPeoOpazoBaHus
napajieIbHOTO KOJa B TIOCJIE0BATENIbHBINA KO U 0OpaTHO.

dopma npeacraBiaeHns pe3yJabrara:
1. CxeMbl, MOZIETTHpYIOIIHE PAOOTY PETUCTPOB MO BCEM MTYHKTaM 3aJaHHUS.
2. BpeMeHHbBIC qrarpamMmbl, OSCHSIOIINE PAa0OTy PErHCTPOB.



Kpurtepun onenkn:

O1eHKa «OTJIMYHO» CTABUTCS, €CIIM 3a/laHUE BBITIOJIHEHO BEPHO.

OI.[GHKa «XO0pOIIO» CTABUTCA, €CJIX X0 BBIITOJHCHUS 3alaHUA BepHLIﬁ, HO OblLIa A0omyuicHa oJjHa
WIH JBE OIIMOKH, IPUBE/IINE K HEIPABUIBHOMY PE3YJbTaTy.

OI.[GHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIU MIPUBCACHO HCIIOJIHOC BBIITOJHCHUC 3aIaHUA.

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.



Tema 2.1 Jloruueckue ocHOBbI IBM, 3j1eMeHTBI U y3JIbI

JlabopaTopHoe 3ansTHE Ne 4

MonenupoBanue paboThl CYETUNKOB
Heab: O3HaKkoMIIeHUE C BOBMOKHOCTSIMU MOJICTUPOBAHUS pabOThI CXEM CUETYHKOB.

Bbinosinus padory, Bel Oyaere:

ymembs:

- CTPOUTH CXEMbI CUETUHKOB;

- HKCIIOJIb30BAaTh COBPEMEHHOE MPOrpaMMHOE OOECIeUeHHE MPH PEIICHUH MPOdEeCCHOHATHHBIX
3azad.

MarepuajibHoe o0ecnieueHue:
MeToaudeckie yKa3aHWs JUIsl BBITIOJHEHUS JIA0OPATOPHBIX padOT, KOMIBIOTEp, MPOTPaMMHOE
obecreuenue: Multisim Education.

3aganue:
CocTaBUTh CX€My aCHHXPOHHOI'O CYMMHUPYIOIIEro c4€TunKa Ha D-Tpurrepax.

Kpatkne TeopeTtudeckne cBeieHUs:
OcHoBHBIC IOHATHUSA

CyéTuyuK - 3TO SIEKTPOHHOE YCTPOWCTBO Ui TOJCYETa KOJMU4ecTBa HMMYibcoB. Ilo mepe
MOCTYIJICHUS BXOJHBIX CUTHAJIOB CUETYHK MOCJIEIOBATEILHO U3MEHSIET CBOM COCTOSIHUS B ONPEACIEHHOM
JUIS TAaHHOTO TUTA CUETYMKA MOPSIKE.

Uucno uCcnoiib3yeMbIX COCTOSIHUM CU€TYMKA HA3bIBAIOT MOOyjaeM nepecuéma WIA OCHOBAHUEM
cuéra.

[To Tumy BHITIOJIHSIEMBIX ONEpallUid CUYETUYMKN TOAPA3IEISIOTCS HA CyMMUpyrowue, 8bluumaroujue
U pegepcusHule.

Cuérunku, s pabOThl KOTOPBIX JOCTATOYHO OJIHOTO CYETHOTO CHUTHAJIa, Ha3bIBAIOT
acunxpounvimu c4€tunkamu. CYE€TUMKHM, KOTOpbIE I NEPEKIIOYEHUsT B CIENYIOUIEE COCTOSHUE
WCIIONB3YIOT TIOMHUMO CYETHOTO CHUTHaja €€ W CUTHAI CHHXPOHHU3AIMH, HA3BIBAIOTCA CUHXPOHHLIMU
CUETUNKAMU.

B OonpmumHCTBE cXxeM CUYETYMKOB TMpeaycMarpuBaeTcs oOmias muHa cOpoca (OOHYJIEHUS)
CUETUHKA.

B HekoTOphIX cxeMax CYETYMKOB MOXKET OBITh MPEyCMOTPEHA BO3MOXKHOCTD 3arpy3KU 3HAYEHUS
Hayasa cué€ra, OTIIMYHOrO OT HYJIEBOTO.

B ocHoBe cxem CU€TUMKOB B OOJIBIITMHCTBE CITy4aeB HAXOST IPUMEHEHHUE CUYETHBIC TPUTTEPHI.

Hcnoub3yemble 3j1eMEHThI IPOIPaAMMBbI

T

oY
I

1) Voltage Source. C momoIiipko 3TOro HCTOYHUKA Ha BXOJT
TPUITEPOB U JIOTUYECKHUX DIICMEHTOB MOAACTCS JIOTUYECKasl CIMHUIIA.
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2) [epexmouarens (Basic->Switch). [lepekiouenne npon3BoIUTCs HAKATHEM Ha KJIABUINY, YKa3aHHYIO
B CKOOKaX HaJl 3TUM DJIEMEHTOM.

o
)

1 =

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

— &l

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

1D
=00 B

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

6) Cserounaukatop (Indicators->red Prob). Ilpu mogaye Ha STOT AJIEMEHT JOTMYECKOW €IMHHIIBI
CBETO/IMO/I 3aTrOPAETCS] KPACHBIM IIBETOM.

+

]

7) Ucrounuk mnpsiMOYroibHbIX curHainoB (Sources->Clock). BeimonHseT (QyHKIHIO CHHXPOHH3ATOPA,
KOTOPBIH 00ecIieunBaeT OJHOBPEMEHHOCTh 1T0/Ia4H CUTHAIOB Ha BXOJIBI TPUTTEPOB.

LIAT
b= o]

8) YHusepcanbHblil J-K Tpurrep.

AlATA
bo=e ¥ e

9) YausepcanbHblil J-K Tpurrep ¢ ycTaHOBOUHBIMH BXOJaMH.

BLO:/OPY

= -l —

10) CemucerMeHTHbIN U(PPOBON UHAUKATOP.

Iopsinok BbINOJIHEHUS PA0OTHI:
CocTaBUTh cXeMy aCHHXPOHHOT'O CyMMHUpYIOIEro cuérunka Ha D-tpurrepax.
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[1ATHBONBTOBBI HMCTOYHHK HANPSHKCHHS TOACOCIUHSCTCS uepe3 Mepekirovaresib K Bxoxy D1
TpUrTepa Mmiaaero (JIeBoro) pa3psiia CYeTUHKA.

Jlnsi  HACTpOWKM  YIpaBiICHHUEM IEpPEeKItouYaTesss HEOOXOJUMMO Ha3HAYWTh KJIABHINY IS
MEPCKIOUCHUA AAHHOI'O IMEPCKIIOYATCIIA. I[JISI 9TOI0 HYKHO [[BOﬁHI)IM MCITYKOM MBIIIW KJIIMKHYTH Ha
M300paKeHUH MIEPEKITIoYaTelis U MeHIo HacTpoliku B popme KEY ykazaTh 3Ty kiaBumny.

WHBepcHBI BBIXOJA TPUITEpa MOAKIIOYUTH K D-BXomy Tpurrepa, 4roObl oOecneduTh padoTy B
cu€THOM pexkuMe. Takoe COeIMHEHHE MTPOBECTH HAa BCEX TPHUITEPAX BCEX Pa3psiioB.

K mpsiMbIM BBIXOZ1aM pa3psiA0B MOJKIIOYNATE CEMUCETMEHTHBINH MHIUKATOP ¢ ACIU(PATOPOM.

Hrorosasi cxema c4eTYMKa MOXKET ObITh TaKOM:

KoHnTpoJsbHbIe BONPOCHI

1. HazHaueHue CYETYMKOB B BBIYMCIUTEIBHBIX YCTPOHCTBAX.

2. [Ipu3Haku kiaccupuKauuy C4ETYNKOB.

3. Koaddunment nepecuéra cuérymka.

4. Yem onpezensieTcss MAKCUMaIIbHAS YaCTOTA MOCTYIJICHUS BXOJHBIX CUTHAJIOB HA CUETUHK?

®opma npeacraBiaeHus pe3yJbTara:
1. CxeMmbl, MOJIEUPYIOIIHE PA0OTY CUETYMKOB MO BCEM ITyHKTaM 33JJaHUS.
2. Bpemennsie auarpamMMbl, MOSCHSONMKE pa0OTy CUETUUKOB.

Kpurepum ouenku:

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

OneHka «xXopoI10» CTaBUTCS, €CIIU X0/ BBIIIOJHEHHS 3aJaHHsI BEpHBIA, HO OblIa TOMyIIeHa OHa
WIN JIBE OIIMOKH, MPUBE/IINE K HETIPABUILHOMY Pe3yibTaTy.

OneHka «yIOBIETBOPUTENBHO» CTABUTCS, €CJIM IPUBEIECHO HEIIOJHOE BBIIIOJIHEHUE 3aJaHUS.

OneHka «HeyI0BIETBOPUTEIBHO» CTABUTCS, €CIIN 3aJaHUE HE BHIIIOJHEHO.



Tema 2.4 TexHo10rMHU MOBBILLIEHUS TPOU3BOAUTEIbHOCTH MPOIECCOPOB

JlaGopaTopHoe 3aHsiTue Ne 5

CucreMbl KOMaH[ Tiporieccopa. Mojens yaeOnoit 9BM.

Henab: 3HAKOMCTBO ¢ WHTepdeiicom momenn DBM, mMeronamu BBOJa M OTIAAKH HPOTPAMMBIL,
JEHCTBUSIMH OCHOBHBIX KJIACCOB KOMaHJ M CIIOCOOOB aJIpecaliuu.

Bbinosinus padory, Bel Oyaere:

ymembs:

- BBIMIOJIHATH KOMaH/Ibl B MAIlIMHHBIX KOAAX;

- paboTaTh B KOMaH/IE;

- HCIIOJIb30BaTh COBPEMEHHOE MPOrpaMMHOE OOecleyeHHe MpH pelIeHUd NpodecCHOHATbHBIX
3a/1ay.

MarepuajibHoe obecneyeHne:
Meroanueckre yKasaHWs JUIS BBIOJHEHHs Ja0OpaTOPHBIX paboT, KOMIIBIOTEP, MPOTrPaMMHOE
obecneuenue; Multisim Education.

Kparkue Teopernyeckue cBeieHUSA:
BBenenune
J114 BBIIOSIHEHUS JIaOOpaTOPHBIX paboT OYyJET UCIoIb30BaHa porpaMMHas Moaens 9BM, kotopas
Obuta paspaborana JXmaxkunsiM A.Il. Ora Mozens NO3BOJSET peaTU30BaTh AOCTYH K PAa3JIMYHBIM
asiemeHTaM DBM.

<= Euerea pabibIX
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I RAR [0:999]
0 A A A
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NPEpLIBAHWIA
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Puc.1 O6mas crpykrypa yuebnoit 9BM.

Mogens 9BM Bkitodaer mporieccop, onepatuBHyto namsath (O3Y) u cBepXomnepaTHUBHYIO MaMSATh
(peructpel obmero HazHadenus (POH) m ksm-mamsiTh), YCTpONCTBO BBOAA M YCTPOMCTBO BBIBOAA.
[Iporieccop B CBOIO oUepesb COCTOUT M3 yCTpoiicTBa ympasieHus (YY), apuMeTHUECKOTO yCTpPOKCTBa
(AY) u cucremusix peructpoB (CR, PC, SP u ap.). CrpykrypHas cxema 9BM noxkazana Ha pucyHke 1.

B siueiikax O3V xpansarcs komanasl u 1annasie. EMxocts O3V cocrasisier 1000 stueek. [lo curnamy
Wr BBIMOJTHSETCA 3alUCh COAECPKUMOTO peructpa naHHbix (MDR) B sueliky mamsTe ¢ aapecowm,



yka3zaHHbIM B peructpe aapeca (MAR). Ilo curnany Rd mpoucxoaut cuuThIBaHHE -COACPKUMOE STUCHKU
MaMsATHU ¢ afpecoM, coaepxkammmcsa B MAR, nepegaercsa B MDR.

CeepxormeparuBHas TaMsITh C MPSAMOW aJpecanueldl COAECPKHUT JAECATh PErucTpoB OOIIEero
HazHavyeHus RO-R9. Jloctyn k HuUM ocymiectBisiercs (aHanorudno noctymy k O3Y) yepes peructpslt RAR
u RDR.

AY oCyIIecTBISET BBINOJTHEHUE OJHOM W3 apu(PMETHYECKUX OIllepaluid, omnpeaeinsieMor KOAoM
onepauun (COP), Hang copepkumbiM akkymynsitopa (Acc) u peructpa omepanaa (DR). Pesynbrar
orepaiuu Bceraa mnomeniaerca B Acc. [lpu 3aBepiieHHH BBINONHEHUs omnepauuu AY BbipaOaThIBaeT
CUTHAJIBI NPU3HAKOB pe3yibTata: Z (paBeH 1, eciau pe3yiabTaT paBeH HYJ0); S (paBeH 1, eciu pe3ynbTaT
orpunareneH); OV (paBeH 1, ecnu npu BBHIOJIHEHUU OMNEpPaAllMU MPOU3OILIO NEPENOIIHEHNE Pa3psAHON
ceTkn). B cnydasix, korja 3TH yCIOBUSI HE BBIIOJHSIOTCS, COOTBETCTBYIOIIME CUTHAIBI UMEIOT HYJIEBOE
3HauYCHUE.

B monenu 9BM npenycMOTpeHbl BHEILIHUE YCTPOMCTBA IBYX TUIIOB. Bo-nepBeIx, 3T0 peructpsl IR
u OR, xoTOopble MOTYT OOMEHHMBATHCSI C AaKKYMYJISATOPOM C NMOMOIMIbIO Oe3aapecHbIX KoMaHA in (Acc :=
IR) u out (OR := Acc). Bo-Brophix, 3T0 HaOOp Mojeieil BHEIIHMX YCTPOMCTB, KOTOPBIE MOTYT
MOJIKJIIOUAThCS. K CHCTEME W B3aHMMOJICHCTBOBATH C HEM B COOTBETCTBUU C 3aJIOKEHHBIMU B MOJEINSIX
anroputMamu. Kaxsioe BHEIIHEE YCTPOMCTBO MMEET PsJl MPOTrPaMMHO-AOCTYIHBIX PETUCTPOB, MOMKET
MMEThb COOCTBEHHBIN 0003peBaTeib (OKHO BUAMMBIX JIEMEHTOB).

VYV ocymectBiser BbIOOpKY kKomana wu3 O3Y B 1OCIenOBaTEIbHOCTH, OIPEIACIISIEMOM
€CTECTBEHHBIM TOPSAKOM BBITIOIHEHUSI KOMaH[ (T. €. B MOPAJKE Bo3pacTaHus ajapecoB koManjg B O3Y)
WM KOMaHJaMH TMepenadyu ymnpasieHus; BbIOOpKy w3 O3Y  omepaHnoB, 3aJaBacMbIX aapecamMu
KOMaH/Ibl; MHULMHUPOBAHKE BBIMIOJHEHUS OMEpaIiy, MPeANCcCaHHON KOMaH/10i; OCTaHOB WJIH MEepexo/] K
BBITIOJIHEHUIO CJIEAYIONIEH KOMaH/IbI.

B kauecTBe CcBepXONEpaTUBHON MaMATH B MOJIEIb BKJIIOUEHBI PETUCTPHI OOIIEro Ha3HauYeHUs
(POH), 1 MmoxeT moAKII0YaThCS MOICIb K3I-aMsTH. B coctaB YY DBM BxoasT:

1. PC-cuetunk agpeca KOMaH/Ibl, COAEPIKAIIUN aipec TeKYIIe KOMaH/IbI;

2. CR-peructp KOMaHIbI, COIEPIKAITUI KOJI KOMaH/IbI;

3. RB-peructp 6a3oBoro aapeca, coaeprkaniuii 6a3oBbIil ajpec;

4. SP-ykazarens cTeka, CoIep Kaliui aipec BEPXYIIKHA CTEKa;

5. RA-peructp aapeca, coaepKalinii HCIIOIHUTENbHBIN aJipec MPH KOCBEHHOH aJipecaliii.

Peructprr Acc, DR, IR, OR, CR u Bce stueiiku O3Y u POH umeror qiiuHy 6 A€CITUYHBIX Pa3psiaoB,
peructpsl PC, SP, RA u RB - 3 paspsna.,

Janusie B OBM mnpeacrasisitorcs B opmarte, OKa3aHHOM Ha PUCYHKE 2. DTO LETbIe JECATUUHBIC
qrcia, u3MeHstomecs B quanazone "-99 999...+99 999", coneprkaiue 3HaK U 5 JECITUUHBIX ITUPP.

o 1 2 3 4 5

P S B y
3Hak  [lecATWyHble Wdpbl

Puc. 2

Crapmmit pa3psi clioBa JaHHBIX UCIIOIB3YETCS ISl KOAUPOBAHMS 3HAKA: TUTIOC (+) m300pakaeTrcs
kak 0, munyc (-) kak 1. Ecnu pe3ynbrar apudmeTndeckoit onepanuy BBIXOAMUT 3a MPEIebl YKa3aHHOTO
JMana3oHa, TO TOBOPAT, YTO MPOU30LUIO IEPENOJIHEHHE paspsaHon ceTku. AJIY B aTtom ciydae
BbIpabaThiBaeT curHai nepenoiHenuss OV = 1. Pe3ynbraToM omnepanuu AeieHus sSBIsSeTCs 1ejas 4acTh
9acTHOTO. /{eneHne Ha HOJIb BBI3BIBACT IEPETIOTHEHHE.

CucreMa KOMaH/
— COBOKYITHOCTh BCEX KOMaHJ, KOTOpBIE CIOCOOHa BBIMONHUTH AaHHas DBM. Cucrema xomaHn

XapaKTepU3yeTcs TpeMsl acliekTaMu: (hopMaTraMu, Crioco0aMu ajipecariii i CHCTEMOM OIeparuii.
Tab6auma 1. Cucrema KOMaH/I.



Neri/t  Muemokon Haszsanue

NOP Ilycras onepanus

IN Brog

ouT BrBox

RET Bo3zspart u3 noanporpaMmel
HLT Cron

JMP be3sycioBHbIN ITEpeXo

JZ [Tepexon, ecnu 0.

JNZ [Tepexon, ecnmu He 0

JS [Tepexon, ecii OTpUTIATENHLHO
JNS [Tepexom, eciiv MOIOKUTETHHO
JO [Tepexon, ecinu nepenoTHEeHUE
JNO [Tepexon, ecii HET MEPEMOJTHCHHS
CALL Br13oB /11

RD Utenue (B akKyMyJsiToOp)

WR 3anuck (M3 aKKyMyJIsTOpa)
ADD CnoxxeHue

SUB Brruutanue

MUL YMHOXEHUE

DIV Jenenue

ADI CI10keHue ¢ JaHHBIMUA

SBI Beruutanue ¢ 1aHHBIMA
MULI YMHOXEHUE ¢ JaHHBIMHU

DIVI Jenenue ¢ maHHBIMHA

MOV Ilepecbuika R1<+— R2

1. ®@opmamur komano.

Komanna onpenensier onepanuio, KOTopyto BeimoiHseT 9BM Hag gqanasiMu. Komanaa coaepuT B
SIBHOW HWJIM HESIBHOW (opMme MH(DOPMALIMIO O TOM, TJie Oy/IeT MOMEIIeH pe3yibTaT ONepalyy, a Takke 00
aznpece cienyromei koMaHapl. Koa KOMaHIbI COCTOMT M3 HECKOJBKHUX YacTed, KOTOpPbIE HAa3BIBAIOTCS
TIOJISIMU.

JlnmuHa KOMaH[bI, KOJIMYECTBO, pa3Mep, MOJOXKEHNEe, Ha3HAYeHUE W CITOCO0 KOIMPOBKU €€ TOoJel
Ha3bIBaeTCs GOopMaTOM KOMaH/IBI.

B o6mem cirydae hopMaT KOMaHIIBI COACPIKUT OTEPANIMOHHYIO U afpecHyro dyacTu. OneparuonHas
9acTh COJEPKUT KOJ| OTlepaliy (HalpuMep, clIo’KeHrne, YMHOKEHHUE, Tiepeada JaHHbIX ). AJpecHast 4acTh
COCTOUT M3 HECKOJBKUX ITOJIEH U COACPKUT WHPOPMAIIHIO 00 aapecax onepaHIoB, pe3yiIbTaTe Olepanuu
U ajpece CIeAyroleil KoMaHbl. AJpecHas 4acTh, B CBOIO OUY€pellb, MOXKET COCTOATH W3 JIBYX MOJIeH
(Tuma axpecanuu U aapeca onepanaa). Takoi hopmaT KoMaHABI TPEACTABICH HA pUC. 3.

Kopl oflepalim Tun aapecaumy Adpeca ORepRAHOOB
(rm paapssoR) | {k paspapon) {1t paspsnos)
L AL A
L '
OnepagucHHa s ALECHES YACTE

G E



Puc. 3. ®opmaT KOMaH/bI.

[Tone «rum agpecaru» onpeaenseT crnocol agpecayy onepanaa. bUThl monel «THI axpecamnum
U «ajpeca OlepaHaoB» B COBOKYITHOCTH ONPEACIAIOT SYECHKHU MaMITH, B KOTOPBIX XPaHATCS ONEPAH]IBI.

B coBpemennbix OBM BBIACHAIOT cienyromue GopMarel KOMaH: TPEXaAPECHBIH, ABYXaIpEeCHBIH,
OJIHOAJpecHbIl U Oe3anpecHbld. OTH (hopMaThl MOKa3aHbl HA pHUC. 4, B KOTOPOM HPUHSATHI CIEIYIOLINE
0003HAYCHHUS:

KOII — xon onepanuu, Aj— agpec onepanaa/pe3ysibprara.

KOl Ad Az Az 5
KOl A Az 6

KON A 5

KOM |

Puc. 4. ®opmatsl komana OBM:
a — TpexaJpecHblil; 0 — ABYXaapecHbI; B — OHOAAPECHBIH; I — Oe3aipecHbIN

Jlnia peanuzanuy oJJHOAIPECHBIX popMaToB (puc. 4, B) B POLIECCOPE MPETYCMOTPEH ClIeUaIbHbIN
peructp — akkymysstop. [lepBoiit onepana u pe3ynbTaT BCEr/ia pa3MENIalOTCsl B aKKYMYJISITOPE, @ BTOPOH
onepaH]l apecyercs moyuem A.

B smynsiTtope GOTBITMHCTBO KOMaH — OAHOAIPECHBIE U Oe3apecHbIe, JIIMHOW B OJHO MAaIlTMHHOE
cioBo (6 pa3psinoB). VIckiroueHneM SBISIOTCS IBYXCIOBHBIE KOMaHIbl C HETIOCPEICTBEHHON aapecanueit
u xomanaa MOV, sBisitomasics qsyxaapecHoil. @opmatel koMaH ] yueOHoit DBM noka3ansl Ha puc. 5.

B dpopmarax xomaH BbIIETIEHBI TPU TOJIA:

1) paspsinel [0:1] onpenensitot ko onepaunu COP u gBns0TCS cTapiInMuy;

2) paspsa 2 MOXKET OIpeaesaTh THUN aapecanuu (B ciydae (popmara 5a oH ompenensieT HOMep
perucrpa);

3) paspsaabl [3:5] MOryT omnpenensTh MpsIMOW UM KOCBEHHBINH aJpec MmaMmsTH, HOMEp perucrpa (B
komansie MOV HoMepa IBYX PETUCTPOB), aJIpec Mepexoaa WM KOPOTKUN HEMOCPEICTBEHHBINA OTIEPaHI.

B 1ByXCOBHBIX KOMaHJaX HEMOCPEACTBEHHBIN ONepaH]] 3aHUMAET pa3psanl [6:11]



Fomep Prisfas
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Puc. 5. ®opmatsl komana yuedHoit 9BM. COP — kox onepauun; ADR — aapec onepanna B namsTy;

ADC — anpec nepexona; I — HenocpencrBennsiii onepana; R, R1, R2 — Homep peructpa;
TA — tun anpecanuu; X — pa3psii HE UCTIOIb3YETCH.

Cnocoowl aopecayuu

Croco® anpecaruu  ONpenesier,
pa3MelIeHHYIO B 0JIE a/ipeca KOMaH/IbI.

B B5BM paznuyaroT nsaTh OCHOBHBIX CIIOCOOOB ajjpecaliuu: mpsiMasi, KOCBEHHasl, HETOCPECTBEHHAs,
OTHOCUTENbHAsA U Oe3anpecHas. Kaxaplii U3 mepeunciaeHHbIX CIIOCOO0B UMEET CBOM Pa3HOBHAHOCTU. B
mozenu yueOnol 9BM peanu3oBanbl ceMb CIOCOOOB aipecallii, KOTOPbIE MPUBEIEHBI B Ta0I. 2.

KaKuM O6p2130M CJICAYCT HCIIOJIb30BaATh I/IH(I)OpMaLII/IIO,

Koa TA Tun agpecaruu HMcnonHHTeIBHBIH ajJpec
0 IIpsmMas (perucTpoBas) ADR (R)

1 HemnocpeacTtBeHHas -

2 KocBeHHad O3V(ADR)[3:5]

3 OTHOCHTEIbHAsA ADR +RB

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

5 HMupnexcHas ¢ nocTuHKpemMeHToM|POH(R)[3:5], R:=R + 1
6 HHungexcHad ¢ npemackpeMerToM |R:=R-1, POH(R)[3:5]

IIpsamas aapecauusi — UCTIOTHUTEIBHBIN aJipec pa3MeIIaeTcs B aJ[peCHOM I10JIe KOMaHabl. B aToM
croco0e HETOCPEeJCTBEHHO HCIOJB3YeTCsl CUETYMK KOMaHI M akkymyisitop. Ilpu mpsiMoii ampecaru
COJZIEp’)KMMO€ CUeTUYMKa KOMaHJ TepelaeTcs Ha IIMHY ajpeca U M3 ajpecyeMoi sSYerku BbIOMpaeTcs
ouepeHas KOMaH/a, OCTYIAoNIasi B yCTPOHCTBO yIIPaBIICHUS.

HenocpencrBenHasi agpecanms- JaHHbIE BKJIIOYEHBI B KOMaHIy M COOCTBEHHO OOpalleHHUs K
naMsiITd TpU 3TOM croco0e 3arpy3ku peructpoB He TpeOyercs. KomaHza BmecTo ykazaHus aapeca
OTepaHjia COAEPXKUT ATOT ONEpaH]] HeMmoCpeACTBeHHO. HenocpeacTBeHHas aapecanus UCIoNb3yeTcs pu



omepalusiX C KOHCTAaHTAMH, HCIIOJIHEHHME KOMaHJ C HEMOCPEACTBEHHON aJpecaluell OTJIMYaeTcs
OBICTPOTOM.
KocBennasi agpecanusi— ajpecHoe Mojie KOMaHAbl YKa3bIBaeT HE aJ[pec OMepaHjia, a JIUIIb aJapec
SIYENKH, B KOTOPOM XPAHUTCSI KOCBEHHBIN aJIpec, O KOTOPOMY MOKHO MOJYYHUTh OTIEpaH/.
KocBeHHO-perucTrpoBasi- B 3TOM Ciy4yae KOMaHJia MPEIIUCHIBAET BBHIMOJHUTH OINEPALUI0 Haj
OIIepaHIOM, aJIpec KOTOPOTO COACPKUTCS B perucTpax o0IIero Ha3HaueHuUs.
Tabnumua 3. Tunsl agpecanuu

O6o3nauenue Kon Tum anpecanuu [Tpumep
[Mpsimast (peructposasi) |ADD 23 (ADD R3)
# Henocpencrsennas ADD #33
@ Kocsennas ADD @33
@R Kocsenno - perucrposas ADD @R3

Cucmema onepayuii

Cucremoil omepanuii Ha3bIBa€TCSl CIUCOK ONEpALUi, HENOCPEACTBEHHO  BBINOJIHIEMbII
TexHnyeckumu cpencrsamu OBM. Cuctema onepauuit 9BM onpenensercs 061acTbio €e NPUMEHEHHUS,
TpC6OBaHI/I$[MI/I K CTOMMOCTH, MPOU3BOAUTCIBHOCTH W TOYHOCTH BeIUKCICHNH. Bcee orncpanunu,
BBITNOJHAEMBIE B KOMaHAax OBM, mpuHATO nenuTh Ha IATh KiaccoB. OCHOBHBIE ONEpallUU BCEX IATU
KJIACCOB IPE/ICTaBIIEHbI B aMysiTope DBM.

Cuctema koman] yue6HoM DBM BKIIIOUaeT KOMaH bl CIEAYIOUIMX KIaCCOB:

1. apI/I(i)MeTI/IKO-JIOFI/ILIeCKI/Ie " CIICHHUAJIBHBIC: CJIOKCHHUEC, BBIYUTAHUC, YMHOXKCHUC, JCIICHUC,

2. IepechUIKH U 3arpy3KH: YTEHHE, 3alUCh, NEPEChlIKa (M3 PErucTpa B PErucrp), MOMeLIeHUe B
CTEK, U3BJICUCHHE U3 CTEKa, 3arpy3Ka yKa3zaTellsl CTeKa, 3arpy3ka 0a30BOro perucrpa;

3. BBOJIa/BBIBO/IA: BBOJ, BHIBOJI;

4. nepenauu ymnpapiieHUs:: O€3yCIOBHBIN U IIECTh YCIOBHBIX MEPEXOJ0B, BBI30B MOIAIPOrPaMMBI,
BO3BpAT U3 NOANPOTrPaMMBI, LIUKJI, IPOIrPAMMHOE IIPEPBIBAHKE, BO3BPAT U3 IIPEPHIBAHN;

5. cucTeMHBIE: IIycTasl ONepanus, pa3pelnTh IPEPhIBaHUE, 3aIIPETUTh IIPEPhIBAHUE, CTOIL.

Cocrosinus U peskuMbl padoThbl yueoHoii IBM

SAnpom ycrpoiictBa ynpasineHust O9BM sBnsercs ynpasistomuii aBromat (YA). 3T0 yCTpoHCTBO
IIpeIHa3HAYeHO JJIsl BbIpa0aThIBAHUS CUTHAJIOB YIIPaBJICHUSI, KOTOpble HHULMUPYIOT padoty AJIY, POH,
O3Y u VYBB, mnepemauy wuHpopManmuum MEXIy perucrtpamu yctpoicts OBM wu gelictBus Han
COJICPKUMBIM PETUCTPOB YVY.

VYuebnas DBM moxeT HaxoAuThCs B ABYX cocTosiHUsAX OcraHoB u Pabora. B coctosinue Pabota
Mozenb nepexoaut no aevicrBuro koMann Ilyek wim Hlar. Komanga Ilyck 3amyckaer mporpammy Ha
BbInosiHeHue. [Iporpamma mpezacraBisieT coOoil mociIeoBaTeNbHOCTh KOMaHj, 3anucaHHbix B O3VY.
[IporpaMMa BeINONHSIETCS B aBTOMaTH4eckoM pexume A0 komanael HLT (Crom) uim ToukH ocTaHoBa.
IIporpaMMa BeINONHSIETCA N0 KOMaHAaM, HauumHas ¢ sAueiiku O3Y, Ha KOTOpYIO yKa3bIBaeT CUETUUK
koMau (PC), mprueM n3MeHeHue COCTOSIHUIM 00bEKTOB MOJIENHN OTOOpa)kaeTcsl B OKHaX KOMIIOHEHTOB.

B cocrossaun OctaHoB Mojens yueObHoit DBM mepexonuT B pesynbTare JEWCTBUS KOMAaHIbI
CTOII unm aBTOMaTHYECKH B 3aBUCHMOCTH OT BBIOPAHHOTO peKHUMa pabOTHI.

Komanna Iar 3amyckaeT BBIIOJHEHHE OJHOM KOMaHAbI JMOO OJHOW MMKpPOKOMAaHMBI (€CIu
yCTaHOBJIEH PeskuM MHUKPOKOMAaH/) TIOCTIE Yero MoJIeNb MEPEXOAUT B cocTosiHue OCTaHoB.

B cocrostann OcTaHOB MOJIB30BATENb MOXKET IPOCMOTPETH WJIM U3MEHUTh OCHOBHBIE KOMIIOHEHTHI
mozaenu: peructpel LI m POH, sueiiku O3V, ycrpoiicTBa BBOAa/BhIBOAA. B mpormecce u3MeHEHUs
conepxkumoro O3Y u POH MoxkHO BBOAMTH JaHHBIE AJi Nporpammsl, B sueliku O3Y — mporpaMmy B
KoZax. B 1aHHOM COCTOSHMM NMOJIB30BATEN0 JOCTYIHBI I U3MEHEHUS NapaMeTpbl MOJIEIN U PEKUMBI
ee paboThl, BBOJ W/WIIM PEIaKTHPOBAHUE MPOTrpaMMbl B MHEMOKOJaX, acCeMOIMPOBaHUE MHEMOKO/IOB,
BBITIOJTHCHUE OCHOBHBIX Ofepaluii ¢ dhanaamu.



HNuTepdeiic nmosip30BaTesisi © OCHOBHbIE KOMIIOHEHTHI yueOHoii Moaeau IBM.

1. Okno Mooens yueonou IBM

= Mogens yue 6Hoi IBM

®arin Bua Brewnue ycTponctea Pabora O

000 =

Myck Cron War =~ MBY

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

[NpoBEpKa OCHOBHLIX YCTPOHCTB.

Mpoueccop.

Kourpoanep O6mMeHa.

Kaw lNamMaTe BLIKAK YEHA.

Ccoinka Ha Koutponsep [lpepuiBanun nycra.
lMpoBepka BCNOMOraTeNbHLIX YCTPOHCTB H KNACcCOB.
Murepnperarop.

Ta6nanua BEKTOPOB NPEPLIBAHHA.

Puc. 6. OcHOBHOE OKHO 3MyJIsATOpA.

B pabouee mose okHa BBIBOJATCS COOOLICHHS O (DYHKIIMOHUPOBAHMM CHCTEMBbl B LIEIOM. ODTH
cooOmienust rpynmnupytotcest B ¢aitn logfile.txt (mo ymoiyanuio), aBTOMaTHYECKH COXpaHSIOMIEMCS Ha
JMCKE, U MOTYT OBITh IPOAHAIM3UPOBAHBI [IOCTIE 3aBEPILEHUS pabOThI C MOJIEINBIO.

MeHto conepxut cienyromue nyHkTsl: Maiin, Bua, Buemnue ycrpoiicrea, PaGora.

ITynkxt MeHo Bua conepxur cnepyromme komanasl: Ilokaszars Bce, CkpoiTh Bee, IIponeccop,
Mukpoxomanaublii ypoBenb, Ilamsars, Kim-mamsars, IIporpamma, Tekcer mnporpammsel. OTH
KOMAaH/JIbl OTKPBIBAIOT OKHA COOTBETCTBYIOIIHUX KOMIIOHEHTOB, OIIMCAHHBIX JAJIee.

[TynxT mento @aiia conepkxutT KoMaHay BbIXoa, Mo3BOISIONIYIO 3aKOHYUTH paboTy ¢ MOJIENBIO.

Iyt menro PabGora conmepxxutr xomannel: Ilyck, Crom, Illar, Pexnm muxpoxomana, Kom-
namatb, Hacrpoiiku. Komanga Ilyck mo3Bosisier 3amyCTUTh MPOTPaMMy B aBTOMAaTHYECKOM PEKHUME,
koManaa Iar 3amyckaeT mporpamMmy B IIaroBoM pexume, a komanzaa CrTom Mo3BOJSET OCTaHOBHUTH
BBITNIOJTHEHUE MPOTrpaMMbl B MOJIENH Tpolieccopa. ITU KOMaH/Abl MOTYT BBIIOJHATHCS IMyTEM Ha)KaTus
OJIHOMMEHHBIX KJIaBUII HA ITAHEIIN YIIPABJICHHUS.

Komanga Pesxum MHMKpPOKOMAaHJ BKJIIOYAET WJIM BBIKIOYAET MUKPOKOMAHIHBIM PEXUM pabOThI
mpoueccopa, a koManaa Kam-nmamMsaTs 1o3BosisieT MOAKIIOUUTD WIN OTKJIFOUUTH MOJIENb KAII-ITAMSTH.

Komanna Hacrtpoitkn oTkpeiBaeT auamoroBoe OkHO Ilapamerpbl cHCTEMBI, IO3BOJIAIOLINE
YCTaHOBUTH 3a/I€PKKY pealn3aluy KOMaHIHOIO IIUKJa (€CIM KOMaH/a BBIIIOJIHAETCS B aBTOMaTUYECKOM
peXHMeE), a TaK)Ke yCTaHOBUTH MapameTpshl Qaiina logfile.txt.

2. Komnonenm Ilpoyeccop.



Mpouyeccop @
davin  Pabota

= HE R

and POH 034

Acc 100012 RDR IUOGOOO MDR 1241012 IR IOIJUUOU OR IOUOOUU

Paru:
pr [000012 | Ram [0 MAR [002 |{’oiwt:v[0_ S

Peructpet:
sp |000 PC |003 »|R0| D00ODD RS 000000
Ra [000 R1 000000 RE 000000

R2 000000 R7 000000

CR
CaP |24 TA |1 ADR | 012 RE | 000 R3 000000 RS 000000
& i R4 0000DO0 RS 0OO0OD

Puc. 7. Oxno xomnonenta Ilpoueccop
Oxno IIpoueccop obecriednBaeT TOCTYII KO BCEM PETUCTpaM U ¢uiaraM mporeccopa.
[TporpaMMHO-OCTYTIHBIE PETUCTPHI U (priaru:

e ACC — akKyMyJIsATOpP;

e PC — cueruuk aznpeca TeKkyliel KOMaH/bl;

e SP - yka3zarenb creka;

e RB — peructp 6a3oBoro agpeca, cogepxauiuii aapec 6a3bl IpU OTHOCUTEJIBHON aJpecanny;
e RA —peructp agpeca, coaepraiinii HCIIOJHUTENBHBIN aJipec IPU KOCBEHHOH a/ipecaliuy;

e IR —BxoaHoI1 peructp;

e OR — BBIXOJIHOI peTHucTp;

e | - ¢nar pazpenienus npepsIBaHUi.

CucremMHbI€ peTUCTPBI U (priaru:

e DR —peructp nannsix AJIY, cogepxaiiuii BTopoil onepas;
e MDR — peructp nansasix O3VY;
e MAR — peructp aapeca O3VY;
e RDR — peructp nannsix 61oka POH;
e RAR — peructp angpeca 6moka POH;
e CR — peructp koMaHJ1, coAepKaIUi OIS
o COP — kox onepanuu;
o TA - Tum agpecaruu
o ADR — aapec niam HEMOCPEICTBEHHBIN OTIEPaH]I.
e Z — duar HyneBoro 3Ha4eHus Acc;
e S — ¢mar orpunarensHOTO 3HaYCHUS AcCC;
e OV — ¢unar nepenosHeHus

Peructper Acc, DR, CR, IR, OR u Bce sueiiku O3Y u POH umeror miuHy mecTh IeCATUYHBIX
paszpsanoB, a quuHa SP, PC, RA u RB Tpu aecatuunsix pazpsga. Kommnonent Ilpomeccop otpaxaer
TeKymue 3HadeHust peructpoB u ¢uaros L{I1. B cocrosaun OcTaHoB Bce perucTphl, BKIOYash PETUCTPhI
6mokxa POH, u ¢naru, kpome drnara I, mocTynHsl Ui pe1akTHPOBAHUS.

Mento komnoneHta IIpomeccop coxepxkutr nyHkTel Pain u Padora. IlyHkr Menio @aiiu
conepkuT komaHabl CoxpaHuThb U 3arpy3uThb, KOTOPbIE MO3BOJSIOT COXPAHUTH TEKYIIUE 3HAYCHUS
perucTpoB u (yaros mporieccopa B aite u BoccranoBuTh cocrosiaue LI u3 daiina.



Komanna Reset, Haxozsmascs B nmyHkTe MeHIO PaGoTa mo3BOJsSeT YCTaHOBUTH BCE PETHCTPHI (B
toM gmcie 610k POH) B HyneBoe 3nauenue. [Tynkt menro Pa6ora cogepxut takke komanay Reset RO —
R9, mpu BbINONIHEHUN KOTOPOH OYHIAIOTCS TOJIBKO perucTpsl 6moka POH.

3. Komnounenum Ilamameo

MNamare

darin  Pabota
= & o -2

2

010
020
030
040
050
060
070
080
030
100

X
»[000] 010000

000

210041
210040
13993933
000000
000000
000000
000000
000000
000000
000000

001
220040
250041
450000
020000
000000
000000
000000
000000
000000
000000
000000

002
241012
260040
100001
030000
000000
000000
000000
000000
000000
000000
000000

005 | 006
241050 140028
241002 130028
210042 260043

007
210040
210040
100031
000000
000000
000000
000000
000000
000000
000000
000000

Puc. 8. Oxno xommoueunra [laMaThb

008
231003
231017
210050
000000
000000
000000
000000
000000
000000
000000
000000

OxHo xommnoneHta IlamaTh (puc. 8) oTOOpakaeT TEKyIIee COCTOSHHE

KOMIIOHEHT JOIYCKAaeT BO3MOYKHOCTb PEJAKTUPOBAHMS COJEPKUMOIO sUeeK MU
koMaHz: Coxpanuts, 3arpy3uts, Ilepeiitu k, BcraButh 1 Yopars.

4. Komnonenm Texcm npozpammot

o8 | A
220041
220042
430000
000000
000000
000000
000000
000000
000000
000000
000000

sueexk O3Y. Orotr
BBIIIOJIHEHUS IITU

OxHO KoMMoHeHTa TekcT mporpammsl (puc. 9) coAepKUT MOJIe TEKCTOBOI'O PEAaKTOpa, B KOTOPOM
MO>KHO pEJaKTUPOBATh TEKCT, 3arpy»aTh B HETO TEKCTOBbIE (DaiiyIbl U COXPAHATH TEKCT B BUJE (ailyioB.

MeHI0 TaHHOTO OKHA COJEPKUT CTaHAAPTHBIE JJI BCEX KOMIIOHEHTOB MOJEIHU IyHKTH ®ailn u
Pabora. B nynxre MeHto daiia pacnonoxkeHsl cienyroue komanas: HoBasi, 3arpy3utb, CoXpaHuTh,
Coxpanuthb Kak u BeraButhb. J[aHHBIE KOMaH/bI TO3BOJIIOT BBIIOJIHATD CIEAYIOLINE NEHCTBUSA:

HoBasi — OTKPBITH HOBBIM CEaHC PEJAKTUPOBAHHS;

3arpy3uThb — OTKPBHITh TUAJIOTOBOE OKHO 3arpy3KkH (ailyia B OKHO pe1aKkTopa;

CoxpaHuTh — COXpaHUTD (haiis MoJ TEKYILIUM UMEHEM;

CoxpaHUTb KaK — OTKPBITh TUAJIOTOBOE OKHO COXpaHEHUs (aiina.

Ot KOMaH/IbI JIY6J'II/IpOBaHI)I KHOIIKaMH Ha IIaHCJIW yIIpaBJICHUA.

Komanna BeraBuTh m03BOJISIET BCTaBUTh BRIOPAHHBIN (ailsl B MO3UIUIO Kypcopa.

Ha mnanenu ympaBiieHHMsT mpUCYTCTBYEeT Takke KHonka KoMmuiaupoBatbh, KOTOpas 3amycKaeT
IpoIelypy acceMOIMPOBaHUS TEKCTa B MOJIE PEJaKTOpa. DTy K€ KOMaHJly MOYKHO 3allyCTUTh B ITYHKTE
MeHI0O PabGora, KOTOpBI CcOIEpKUT Takke KoMaHAy Ajapec BceraBkM. Komanna Ajpec BCTaBKH
MO3BOJISET 3a/aTh aapec sueiiku O3Y, HaumHas ¢ KOTOpoW KoMaHjaa Oyzaer 3amucaHa B mamAthb. Ilo
YMOJIYaHUIO 3TOT azipec paBeH 0.



TeKCT NporparMmbl
daiin  Pabora

D& 2
E:\OpraHusauu lKomnnnnpoBaTb

cucTem\LAB2YLAB 2V asm

IN A
WH 40

SUB #12

JS 014

RD 40

SUB #50

JNS 028

RD 40

ADD #3

WR 41

RD 41

MUL 41

DIV 40

JMP 031

RD 40

SUB #2

JS 028

RD 40 9

AP W4T

Crp N5

Coobwenus:

! Komnunauua...
{Dwutok He oBHapYKEeHHO.
[Muwerca B naMaTe 33 0B HauuHaa ¢ agpeca [

Puc. 9. Komnonent TekcT nporpammsl

Huxe obmacTu pegakTUpOBaHUS HAXOAWUTCS CTPOKA COCTOSIHMS, B KOTOPYIO BBIBOJHUTCS HOMEP
CTPOKH, ONIPEAEIAIONINI MTOJI0KEHUE Kypcopa.

Eciu B mpouecce KOMOWISIIMM TNPOrpamMMbl OOHApPYKMBAIOTCS CHHTAKCHUYECKHE OIIMOKH, TO
COOOIIEHNsT O HUX BBIBOAATCS B OKHO COOOLICHMH W 3allUCh B MaMATh KOJAAa MpOrpamMMbl He
MIPOU3BOIUTCSI.

ITocne ucmpaBneHust omMOOK M MOBTOPHOW KOMIMJISALMM BBIZAETCS cOOOLIeHHe 00 OTCYTCTBUHU
OLIMOOK, pACIOJIOKEHUH TporpaMMbl B 00JacTW NaMATH W KOJWYECTBE CJIOB, 3aHATHIX O]
acceMOJIMPOBAaHHYIO IIPOTPAMMY.

Habop Tekcra mporpammbl IpPOM3BOJUTCS IO CTaHAAPTHBIM IMpaBUiaM s3blka accemobiuepa. B
KOKIOW CTPOKE MOXET COAEpKATbCA METKa, OHAa KOMaHJa M KOMMEHTapuil. Merka otnenserca oT
KOMaHbl JIBOETOYMEM, CUMBOJIBI I1OCJIE€ 3HAKA «;» JI0 KOHIIA CTPOKM MTHOPUPYIOTCS KOMIHIATOPOM U
paccMarpuBaroTcs Kak KoMMeHTapuu. CTpoka MOYKET HAUMHATHCS C «;» M, CIEA0BATENbHO, CONEPKATH
TOJIbKO KOMMEHTapUH.

Buumanne! OTkomMnminpoBaHHas porpaMma pasmenaercs, HauuHas ¢ aapeca 000. lanable Hano
pacrojaraTh B HaMsITH TaK, YTOObI OHU HE MEPECEKAIUCH C KOJIOM MPOTrpaMMBbl.

5. Komnonenm Ilpozpamma

Oxkno xomnoHeHTa IIporpamMma cOCTOMT M3 TPEX COCTABIAIOMIMX: CTAHAAPTHOrO AJIA IMYJISATOpA
MEHIO, MTaHeN yMpaBlIeHHUs W TaOnuiel, kKotopas umeer 300 ctpok u 4 crombma (puc. 1.10). Kaxknas
CTpOKa COOTBETCTBYET AM3ACCEMOTMPOBAHHOM stueiike mamsTu. BTopoii cTonben coaepKuT aapec sIeKu
O3V, Tpernii — nu3acceMOJIUPOBAHHBI MHEMOKOJ, YETBEPTHI — MaIlTMHHBIN KOJ KOMaHJbl. B mepBom
CTOJIOIIEC MTOMEIIAeTCsl yKa3aTelnb «—» Ha TEKYIIyI KOMaHay (TeKyllee 3HaYCHHE CUETYMKA KOMAHI) U
TOYKa OCTAHOBA — KPACHAsl 3aJIMBKA STYCUKH.



Mporpatiia

darn  Pabota
=R
IP | Agpec KomaHaa Koa A
»[>] 000 N 010000 ]
001 WR 040 220040
002  SUB H012 241012
003 JS14 130014
004 RD 040 210040
005  SUB HOS0 241050
006  JNS 28 140028
007 RD 040 210040
002  ADD #003 231003
009  WR 041 220041

Puc. 10. Oxno Ilporpamma

OxnHo kommoHeHta IIporpamMma mo3BOJIIET HAOMIOAATH MPOIECC MPOXOKIACHHS POTPAMMBL.
Copep:krMOe 3TOr0 OKHA HETb3s PEIaKTUPOBATbD.

Hcnonb3yst MyHKTH MEHIO, MOKHO COXPAHHTh COJICPKUMOE OKHA B BHJIE TEKCTOBOTO (aiiia,
BbIOpaTh HavanbHBIM agpec obmactu O3Y, kotopas OymeT Au3acceMOIupoBarhes (pazmep oOnactu
noctosiHHbI — 300 syeek), a TakKe YCTAaHOBUTb WM CHSATh TOYKY OCTaHOBA. YCTaHOBUTH TOUYKY
OCTaHOBa MOXHO Tpems cmocoOamu: komanHzod Touka ocraHoBa u3 myHkTa MeHio PaGora,
OJITHOMMEHHOW KHONKOW Ha MaHEIW YIPABJICHUS WIH IBOMHBIM IIETYKOM KHOMKH MBIIIHA B IEPBOM AYEHKE
cooTBeTcTBYIOIIEH cTpoku. [IpounTars B okHe kommoHeHTa IIporpamma Hudero Henb3s. COXpaHEHHBIH
paHee ¢ailnl Cc paclIMpeHHEeM .asm MOXKHO 3arpy3uTh B OKHO KOMIOHeHTa TekcT mporpammsi,
acceMOIMpoBaTh €ro M TOTAA JU3acCEeMONMPOBAHHOE 3HAYCHHWE 3aJaHHOM O0JIaCTH MaMSTH
aBTOMATHUYECKU TOSBHUTCS B OkHe koMroHeHTa IIporpamma. Takyro mporenypy yI0oOHO HCIIONb30BATh,
€CJIM MPOTpaMMa U3HAYAIBHO MUIIETCS WM PEJaKTUPYETCs B TaMSATH B MAIIMHHBIX KOJIAX.

6. Komnonenm Mukpoxomanouwlii ypoeens

Komnonent MukpokomaHiHbIi ypoBeHb (puc. 11) ucnonb3yercs TONbKO B PeKUME MUKPOKOMAaH/I,
KOTOPBIM ycTaHAaBIUBAETCS KOMaHIoW Pexum MuKpokomaHna B MyHKTe MeHIO PaboTa OCHOBHOTO OKHa
Mopens yuebnoit 9BM. B okHO MUKPOKOMAaHIIHBIH YpOBEHb BBIBOJUTCS MHEMOKOJ BBITOJHAEMON
KOMAH/Ibl, CHMCOK MUKPOKOMAaH/I, €€ pEeaIN3yIOLIUX U yKa3aTelb Ha TEKYIIYIO BBIIOIHAEMYIO KOMAaH/Y.

UT0OBI POCMOTPETHh MPOIECC BBHIMOJHEHUSI MPOTPaMMbI HA YPOBHE MHUKPOKOMAaH], HEOOXOIMMO
9T00BI MOJIETE DBM pabotana nubo B IaroBOM peKuMe, IM00 B aBTOMAaTHYECKOM PEXKHUME C 3a/IePIKKOM
KOMAaHTHOTO IHKJIA.



MUKpPOKOMaHAHbIA ¥ POBEHb

002 : SUE #012

MuKkpokomaHab!:
0 MAR :=PC
01 > MRd

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

07  END_COMMAND

Puc. 11. OxHo MuKpOKOMaH/IHBIH YPOBeHb

Eciau oTkpbITh OKHO MHUKPOKOMAHAHBIH YPOBEHb, HE YCTAHOBUB PEKUM MHUKPOKOMAaHJ B MEHIO
Pa6ora, TO nocne Havyasa BBINOIHEHUS porpamMmMbl B peskume Har (niamu B aBTOMaTHUECKOM pEXUME) B
CTpOKe COOOIIeHHI OKHA Oy/eT BhIIaHO cooOmIeHne «Pe:KUM MHKPOKOMAaH/I HEAKTHBEH.

Ilopsinok BbINOHEHUS Pa0OTHI:
3apganmue 1. Bermonauts nporpammy u3 Tabm.4

Taobnuua 4.

Anpec | Komanna KommenTtapuit
rd 070  3arpy3ka B aKKyMyJISITOp TIEPBOTO YUCIIA.
wr R1  |3anuce nepBoro uucina B peructp R1
rd 071  3arpy3ka B akKyMyJIATOP BTOPOTO YHCIa
add rl  |CrnoxeHue 4ucen, pe3yjibTaT B aKKyMYJIsITOpe
wr 072  3amucsk pesynbtara B O3Y
hlt Crom

Brinonnenue nporpammsl ocyuiectBisgercs HaxartrueM Ha kHonky Ilyck. Ha puc. 12 npencrasiensl
pe3yibTaThl BBIIIOJIHEHUS IIPOIPAMMBI CIOKEHMS 4YHCENl 5 U 7, KOTOpBIE pacCIOIaraloTcs B sSYEHKax
namatu ¢ aapecamu 070 m 071. Pe3ynbrar BBITOIHEHUS IPOrPAMMBI, YUCIO 12 3amMChIBAETCS B SYEHKY
OII c anpecom 072.
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KoHnTpoJsbHbIe BONPOCHI
. 3 xakux OCHOBHBIX 371eMEHTOB cOCTOUT DBM 1 Kakue u3 HUX MpeCTaBIeHbI B MOJIETH?
. Uto Takoe cucrtema koman SBM?
. Kakue ximaccpl KOMaH TpeICTaBICHBI B MOACIIN?
. Kakue nelicTBHs BBIMOJIHSAIOT KOMaH/Abl IEPEIaun yIpaBIeHUs?
. Kakue criocoOb1 afpecaniuu ucnosab30Banbl B Mojienn DBM? B ueM oTiimuus Mex 1y HUMH?
. Kakue orpanndeHus HakIaAbpIBAlOTCS Ha CIOCO0 MPEICTaBICHUS JAaHHBIX B MOJIENN?
. Kakue pexxumbl pabOTHI IPETyCMOTPEHBI B MOJICNINA U B YEM OTIUYUS MEXKIY HUMU?
. Kak 3anucars nporpaMMmy B MalllMHHBIX KOZax B namsaTh Moaenn OBM?
. Kakue criocoOb1 afipecanium onepan0B MPUMEHSIOTCS B KoManaax OBM?
10. Kakue xoMaH/Ibl OTHOCATCS K KIJIACCY Mepeiadul yIpaBlieHus?
11. Kak mpocMOTpeTh COAEPKMMOE PETUCTPOB IMpoIleccopa U U3MEHUTh COAEPKUMOE HEKOTOPBIX
perucTpos?
12. Kak mpocMOTpeTh H, NMPU HEOOXOJUMOCTH, OTPEIAKTHPOBATh COACPKUMOE SUCHKH IaMsTh?
Kak 3anmycTuTh BBIIIOJIHEHHE MPOTPAMMbl B PEKUME MPHUOCTAHOBKU Pa0OTHI MOCIIE BBIMOTHEHUS KaXKIOU
KOMaHIbI?

OO ~NO Ol WP

®opma npeacraBiaeHus pe3yJabTara:
Otuer o npoaenaHHoi padoTe.

Kpurtepun onenkmn:

O1eHKa «OTJINYHO» CTABUTCS, €CIIHM 3a/laHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOpOIIOY» CTAaBUTCS, €CIIM XO/1 BBIIOJIHEHHS 3aJaHHUs BEPHBIH, HO ObLIa JOMYIIeHa OJHA
WX JiBE OIIMOKH, IPUBE/IINE K HEIPABUILHOMY PE3YJbTaTy.



OL[GHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, CCJIU MMPUBCACHO HCTIOJHOC BBIITOJHCHUC 3a/IaHUA.
OHCHKa «HCYOOBJICTBOPUTECIILHO)» CTAaBUTCS, €CJIIU 3aJaHUC HE BBIIIOJTHCHO.



Tema 2.4 TexH0JIOTMH NOBBINIEHUS POU3BOAUTEILHOCTH MPOLECCOPOB

JlaGopaTopHoe 3aHsiTue Ne 6

KOMHI/IJISII_[I/ISI H 3aIyCK NporpaMm B MAIlIMHHBIX KOJaX.
I_[e.m,: HAaYYHUTHCA KOMIIMJIUPOBATH U 3aIlyCKaThb IIPOrpaMMbl B MAllIMHHBIX KOJAX.
Beinosnus patdory, Bel Oyaere:
ymemb:
- BBIIOJHATHD KOMITUJIAIUIO U 3aITyCK ITIPpOTrpaMM B MallIMHHBIX KOJax,
- HUCMOJIb30BAaTh COBPEMEHHOE IPOrpaMMHOE O0ecHeueHue IMpH PEeLlIeHUH Npo(ecCHOHANTbHbIX

3aaa4.

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

3aganme:
BrInonHuTE IpOrpaMmy, UCHONb3Yysl MAlIMHHBIE KOJIBI.

Ilopsinok BbINOHEHHS Pa0OThI:
3ananme 1.

JlaHa mocen0BaTeIbHOCTh MHEMOKO/OB, KOTOPYHO HE00XO0AMMO Npeo0pa3oBaThb B MallMHHBIE
kozbl, 3aHectd B O3Y DOBM, Bemonauts B pexume Llar u 3adukcupoBaTth M3MEHEHHE COCTOSHUI

MIPOrPaMMHO-IOCTYITHBIX 00bekTOB DBM (Tabm. 5).

Tabauua 5.

3HayeHn
ITocnenoBarelbHOCTH .

Koman el RD#20 |WR30 ADD #5 WR@30 |JNZ 002
Konpr 211020 22003023 100522203012 0002

Brenem momydennbie koAbl mocnenoBatenbHo B sueiiku O3V, Haunnas c¢ aapeca 000. Beimomuss
koMauasl B pexume Ilar, Gynem QukcupoBaTh HM3MEHEHUS NPOTrPaMMHO-IAOCTYNHBIX OOBEKTOB (B
naHHoOM ciydae 3To Acc, PC u sueiiku O3Y 020 u 030) B Tab. 6.

Tabmura 6. ComepkuMoe pEruCcTPOB

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

3ananue 2.

1. O3HaKOMUTHCS ¢ apXUTEKTYypor Mojenu yueOHoi DBM.



2. 3anucats B O3V "mporpammy", COCTOSIIYIO U3 MATH KOMaHJl — BapUaHTHI 3aJaHHsI BBIOpaTh U3
Tab1. 7. KoMaHpI pa3MEeCTUTh B TIOCIICIOBATEIBHBIX SYCHKAX TAMATH.

3. Ilpu HEOOXOIUMOCTH YCTAaHOBUTH HaYaJIbHOE 3HaYEHUE B YCTpoHcTBO BBOoAa IR.

4. OmpenenuTb T€ NPOrPAMMHO-IOCTYIHBIE 00BbeKTHI DOBM, KOTOphle OymyT HU3MEHSATHCS MPH
BBITIOJIHEHUH 3TUX KOMaH]I.

5. Bemonauts B pexkume lllar BBeleHHYIO MOCIIENIOBaTEIbHOCTh KOMaH, (PUKCUPYST U3MEHEHHS
3HaYEHUH 00BEKTOB, OTPEACIICHHBIX B 1. 4, B Tabimuie (cMm. hpopmy Tabdm. 6).

6. Ecnu B mporpamme oOpasyeTcsl LUKII, HEOOXOIUMO MPOCMOTPETh HE Oosiee ABYX MOBTOPEHUI
Ka)XJ0l KOMaHIbl, BXOJSIIECH B TEIO LIMKIIA.
Tabnuua 7. BapuanTsl 3a1anus.

Ne (IR Komanna 1 Komanna 2 Komanga 3 Komanna 4 Komanna 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# WR 11 WR @11 |JNZ 00
5 /000016 [IN WRS8 DIV #4 WR @8 |JMP 002
6 X RD #4 WR 11 RD @11 ADD #330 JS 000

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

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

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

®opma npeacraBiaeHus pe3yabTara:

1. ®opmynupoBKa BapUaHTa 3aJaHHsL.

2. MamvHHbIe KO/Ibl KOMaH/[l, COOTBETCTBYIOUINX BApUAHTY 3aJaHUsI.

3. Pe3ynbTatThl BBIMOJIHEHUS TOCIIEA0BATENLHOCTH KOMaH 1 B ¢popme Tabi. 6.

Kputepun onenkn:

O1eHKa «OTVINYHO» CTABUTCS, €CIIH 3a/I1aHUE BBITIOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTaBUTCS, €CIIM XO/1 BBIIOJIHEHHS 3a/JaHHsI BEPHBIH, HO ObLIa JOMYIIEHa OJHa
WJIU JIB€ OIIMOKH, TPUBEIIITNE K HEIIPABUILHOMY PE3YyJIbTaTy.

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

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.



Tema 2.5 KoMIIOHEHTHI CHCTEMHOI0 0JI0KA

JlaGopaTopHoe 3aHsiTue Ne 7

C6opka, ycTaHOBKA, MOJKIIOYEHNE KOMIUIEKTYIOIUX B Kopiyc [TK

Hean: 1. HayunTthcs coOuparh cucTeMHBINH 0JIOK KOMIIBIOTEpa ¢ TOMOIIIbIO CTeH 1a Ha Oaze: EP-
5VKM3I / Celeron D 2.8 / DDR 256Mb PC2100/ FDD / HDD 160Gb / SVGA GV-N55128D, 2. u3y4uth
IpaBujIa U MOPSIIOK COOPKH, 3HATh Ha3HAUCHHE UICH(OB U pa3beMOB.

Bbinosinus padory, Bel Oyaere:

ymembs:

- coOupaTh CUCTEMHBIN OJIOK KOMITBIOTEPA;

- BBITIOJIHATH TTOMCK HEOOXOAMMOM HH(OPMAIINH U CTPYKTYPUPOBATH €€;
- IOHUMATh MPO(ECCUOHANIBHBII TEKCT.

MarepunanbHoe obecrniedeHue:
MeTtoaudeckue yKa3aHusl IS BBITOJIHCHUS 1a00paTOPHBIX PaboT, KOMITBIOTEP, CTEHI.

3ananmue:
CobpaTh cHUCTEMHBII 0J0K KOMITBIOTEpA.

KpaTkue Teopernueckue cBegeHHA:
Cocras crenpa: (Xapakrepuctuku 3anonaute CAMOCTOSTEJIBHO)

(s e

-
it s 220 [
. e

.tzl"

1. MarepuHcKAas 1JIATA:

lMpoussoguTens EPoX
Mopenb EP-5VKM3I
Yuncet mart. nnatbl

dopmat nnatbl

"He3no npoueccopa

Makc. Kon-Bo NPoLEeCccopoB HA MATEPUHCKOM
nnate

Mopaepska TUMNOB NPOLIECCOPOB

YacTtoTa LWnHBbI



Bugeo M/B

3ByK

Konuuyectso pasbemos DDR DIMM
Tun nogoep>xmBaemon namsaTu

OduumanbHo NoaaepXXmuBaemble cTaHaapThl
namsTu

Max o6bem onepaTvBHON NamsATH
WHTerpupoBaHHbii RAID-koHTponnep
Serial ATA

Moppepxka UDMA/66

Mopopepxka UDMA/100

Mopaepxka UDMA/133

CeTb

AGP

KonuyectBo pasbemos PCI

KnaBuaTypa/MbliLb

MopTbl
2. Ilpoueccop:
MpoussoguTens Intel
Mogenb Celeron D 336
HasHaueHue

Tun o6opyaoBaHus

OnucaHue

Kopnyc
YacTtoTta wuHel CPU
PaccenBaemasi MOLHOCTb

Kputnyeckas Temnepatypa

YacTtoTa paboTbl npoueccopa
"He380 npoueccopa

Makc. Kon-Bo NpoLECCOPOB HAa MaTepPUHCKOM
nnarte

Anpo

Kaw L1

Kaw L2

Moppepxka Hyper Threading
Moppepxka 64 6ut
KonwuyectBo sipep

YMHOXeHne



Buaeoanpo npoueccopa

Texnpouecc

3. OneparuBHAS HAMATH.

[MponssoguTtens
Tun o6opynoBaHus
YacTtoTa pyHKUMOHMPOBaHUA

MponyckHasi cnocobHOCTb NamMaTn

4, HXKM:

MpoussoguTens

Mogenb

AKTyanbHasi eMKOCTb

CkopoCTb BpalLleHNs WNMHAEens
Bycep HDD

CpegaHee Bpems gocTyna

Bpemsi nepexofa ¢ AOPOXKM Ha JOPOXKKY

WHTepdenc HDD

MponyckHasi cnocobHOCTL NHTEepderica

5. Bujaeokapra:

HYNIX
Moaynb namsatn DDR SDRAM

Seagate
160 Gb Barracuda 7200.9 3160812AS

MpownssoguTtens
Mogenb
Tun obopynoBaHus

Mopnepxka API
RAMDAC

GPU

Yactota GPU

Tun BugeonamaTn

Pa3psagHOCTb WWHBI BuAeonamMmaTm
YacTtoTa Bngeonamatun

Kon-Bo nukcenbHbIX KOHBENEPOB

WHTepdenc
TV out
MopTbl

6. BJuaoxk nuranus:
MponssoauTtens

Tun o6opynoBaHus

MakcumanbHasa Harpyska

GIGABYTE
GV-N55128D

MICROLAB

Bnok nutanna ATX



OxnaxageHue 6noka nuTaHus

BxogHoe HanpsikeHne 220 ~ 240 B +/-10%

MolLHOCTb Grioka NUTaHus 360 BT

KOHHeKTOp nuTaHusa mat.nnaTtbl

Pasbembl Ans noaknoveHns
MOLEX/FDD/SATA

ITopsinok BbINOJIHEHHUSI PA0OTHI:
1. YcranoBka npoueccopa

1. OTBC,I[I/ITG pbrIdar 4yTb B CTOPOHY OT pa3beéMa U ITIOJHUMUTE €0 BEPTHUKAJIBHO.

MOAHAMHTE pEYET
MopEd¥HaA
NAACTHHA

2. ObparvTe BHUMaHUE Ha CKOILIEHHBIN yroi Ha nporneccope. OH yKa3pIBaeT HA OCHOBAaHUE phlyara.
[Ipoueccop BoiIeT B pa3beM TOJIBKO MPU MPABUIBHOM €T0 PaCHOI0KEHUH.

f Ecau mpoueccop HE yAacTca YCTAHOBUTb B DPA3bEM, O6paTI/ITeCB K PYKOBOACTBY IIO

YCTaHOBKE mpoueccopa. Hukorna He NpUMEHSMTE 4Ype3MEpHbIE YCWIMS Ul YCTaHOBKH
mporeccopa, TaKk KakK 3TO MOXET IPUBECTH K CMHHAHUIO HOXEK M HeoOpaTuMomy
MTOBPEXKICHHIO IIPOLIECCOPA.

3onodeHan
CTRENKA

3. OmycTHTe MpoIeccop B pa3beM [0 YIOopa M 3aTeM OMYCTHUTE pbluar. Y CTaHOBKA Tpolieccopa Ha
ATOM 3aKOHYEHA.

CnycTuTe
peldar

2. YcTraHOBKa BEHTHJISITOPA NpoLeccopa

s npumepa paccmotpuM mporeccop Intel® Pentium® 4 (socket 423) u BEHTUIATOP K HeEMY,
9YTOOBI MOKa3aTh MPOLEAYPY YCTAHOBKH. YTOUHUTE y IpENojaaBaresisi, Kakoi BaM HY)XEH IpoLeccop U
BEHTUJIATOP



MoOHWMKTE peiYar

MogHUMKHTE pLMEr

1. IlonHUMHUTE pBIYAr¥ MEXAHU3MA KPETICHHUS.
2. Pacnionioxxute BEHTUISATOP Mpolieccopa HaJl MEXaHU3MOM KPETUICHHUSL.
MsI coBeTyeM HAHECTH HEOOJBIIOE KOJIMYECTBO TEILJIOMPOBOJSIICH MACThl HA KOPITYC

' ; ~ mporieccopa. D10 1mo3BosuT OoJiee AP(HEKTUBHO PACCEHBATH BBIIEIISIONICECS TEILIO.

TENAONPOECLALL SR
nacToi

Onycrtute 06a peruara, YT00bI MPHKATH BEHTHIATOP K MIPOLIECCOPY.

3.
4. TlogkmrounTe BEHTWIATOP K pazbeMy MUTAHUS BEHTHJIATOPA, PACIIOJIOKEHHOMY Ha CUCTEMHOM
Iiare.
CinycTuTe
CnycTuTe PEINEr
pelvar
L

3. YcranoBka MoayJieil naMsaTH

1. OTkpoliTe  MJacTMaccoBbIe  3allelIKd ¢  obeux  cTopoH  pazbemMa  DIMM.

OTepoiTe OTepoiTe
ZaALLENKKH ZaALLENKKH ~y

1o

2. BcraBbTe MOZYNb TAaMATH BEPTUKAIBHO B pazbeM DIMM. Haxwmute Ha HEro cBepxy.

TV

o

Koy
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3. 3aienKy aBTOMaTU4ECKU 3aKPOIOTCSL.

He npukacaiitech k KOHTaKTaM MOJyJIeH NaMsITH. 3arpsi3HeHNEe KOHTAKTOB MOXKET BbI3BaTh
HEMpPaBUIbHYIO paboTy MOyJeH.

4. IloakaroyeHne TUCKOBOAA

®nonnu JUCKOBOM, MOJKIOYEHHBIA K OTHOMY U3
3TUX Pa3beMOB, Oy/I€T BOCIIPUHUMATHCSI CHCTEMOM Kak
ycrpoiictBo "A".

@dnonnu JuCKOBO, MOJIKIIOUEHHBIN K 3TOMY
pazbemy, OyaeT BOCHPUHUMATHLCS CUCTEMOM Kak
yctpoiictso "B".

[MoxxirounTe OTy YacTh Kabenss K pa3beMy Ha
CHCTEMHOM IIIaTe.

Paztem onAa
5" QMCKOEDD A

Pazrwem ona
3" AMcKoEODA

KpacHeld npoeog,
obozHaqaeT 1-6il
KOHTakT ksbena

1. TloaknrounTe pa3beM MUTAHUA K (IIOIIN
JTUCKOBOTY.

2. TloaxmrounTe CUTHAIBHBIN Ka0Oeb K (onmu
JTUCKOBOTY.

3" dnonnu
JHCKOED,
._.-"'__
KpacHwid npoeaq
0BBINHO pacnonaraeTca
S QKON0 PA3LEMA MHTAHKA
He mnpenycMOTpeHO KOHCTPYKTMBHBIX pEHIEHHH, NPEIOTBpAAlONIUX HEBEPHOE
MOJIKIIIOUEHUE CHUTHaJIbHOrO Kabens ¢mommu auckoBoaa. Ecnu ¢mommm nuckoBoa mocie

coopku He Oyzmer paboTaTh, a CBETOAMOJ TUCKOBOJIA OyAET MPH 3TOM IMOCTOSIHHO CBETUTHCS,
MEPEBEPHUTE CUTHAIBHBIN KaOelb.

3. [MogkmrounTe ApyTyro YacTh Kabels K CHCTEMHOM IIaTe.

5. Hoaxkmouenne |DE ycrpoiicT



IepBbIif BUHYECTEp B cucTeMe ciieayeT monkiaodars K kabemo IDE1. K stomy kabemo MOXHO
MOAKJIIOYUTH BUHUECTEPHI B pekume Master u Slave.

Ecmu Bel monkmouaete na IDE ycrpoiictBa ogHMM KabeneMm, CleyeT MEpPeKIIOYUTh BTOPOE
YCTPOWCTBO B pekUM Slave ¢ MOMOIIBI0 YCTaHOBJIECHHBIX Ha HEM TepeKITtouaTesei.

Boerga nonseH

MoaknwyeHne
BEITE NogENHYeH K

IDE woTpaHoTE

EMHYECTEDY.
MogknoyeHye
MoprknwyeHne IDE
IDE woTpoHoTE K,.EI,FI'_-,I'F“HM
YCTPORCTEAM

AKEVPETHO
ofpaWaRTeck ¢
EMHYECTEROM.

F=BeradTe yoapoe.

CD-ROm
DwD-ROM

[Togxmrounte pazpemsl nutanus IDE ycTporiicTs.

[Moaxmrounte curnanpHble Kabenu IDE ycTpoiicTs.

[Moaxmrounte ayano kabenmn CD-ROM/DVD-ROM k pazbemMaM Ha CHCTEMHOM ILIaTe.
[Tepexmrounte ycTpoiicTBa B pesxkuM Slave, eciu 3To Heobxoaumo. O6patutech K PykoBoacTBy
nonk3oBarens Bamero CD-ROM/DVD-ROM.

5. TloxxmrounTe Kabeau K CHCTEMHOM IIIaTeE.

el oA

6. YcraHoBKa IJIAT paciiupeHus (BUAeoa anTepa)

1. OTkpoWTe KPBILIKY KOpIyca.
2. BeIHbTe 3arnymiky 3aaHeil maHeau HalpoTHUB BEIOPAHHOTO pa3beMa paclInpeHusl.

He CJICOAYCT BBIIIOJIHATH 3Ty pa60Ty HC3AIIMIICHHBIMHU PYKaMH, TaK KaK OCTPBIC Kpasd
MCTAJlJIa MOT'YT IMOPE3aTh KOXKY. HCHOJ’IL3y1>iTC 3alIUTHBIC ICPUYATKH U TACCATUIKU.

3. Haiioure cBo60aHbII pazbem PCI (AGP) Ha Bameii cucteMHoO# 1u1aTte.



o

[TomecTuTe miaTy HaJa COOTBETCTBYIOIIMM pPa3beMOM M CJerka BCTaBbTe €€. AKKYpaTHO, HO
IUIOTHO TPUKMHUTE €€ TakuM oOpa3oM, yToObl MJiaTa HAJEeKHO BCTala B COOTBETCTBYIOIIUN
pazbeM.

3aduKcupyiTe TIaTy ¢ TOMOIIBIO BUHTA.

VYcTaHOBHTE OCTalbHBIC IUIAThl PACHIMPEHHUS M YCTPOMCTBA, IMOACOCIMHHUTE BCE Kabemum u

3aKpOMTE KPBIIIKY KOpITyCa.

BT AnA AGP eupen
crofkm  KapTa

MnaTa paclperua

~ PC|

CucTemHan
nnata

7. Ilepennsisi maHeJ b

Baemnuii Bujg HepeﬂHeﬁ ITaHCJIM BaIICro Kopiyca MOXKET OTIINYATbCA OT HUXKCIIPHUBCACHHOTI'O.

YoTpoRCTED CO-Rwy MO ET
2ANUCEIEATE GaHHele Ha CO- guckd c
OOHOKPATHOH 2AMUCEH MNKH

MEPEZANHCEIEd EMBIE.

i ™
CO-EH YecTpo#dcteo DWD-ROM momer
yuTate OWD0- 1w CD- guckw.
B Beaws
=] L =]
-
— Yetpoicteo CO-ROM moxer 4uTate
ily CO-AMCEN.
) [
I—EiblK_nH:uuaTenb MUTAH KA
Vlo MHAMKATOp NUTaHWA
Hl o MugukaTop obpaleHna K EMHYECTERY
I~ ¢|
FHonka Reset
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3" dhnonnW OWCKOBOL MOMET YWTaTk
MM 33MNWCLIESTE NaHHEE C/HA rMbrue
OHCEd 3 12"

8. 3agnasa nmanean

Ha pucynke noka3ana 3aHsisl IaHelb CUCTEMHOro Oyioka B kopryce ATX. B crenne ucnonb3oBaHn
kopiyc opm-daxtopa AT.
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9. Iloak/0ueHne pa3bemMa MUTAHUS



Fazbem NMTAHKMA
NepemMeHHOMN TOKA

BeHTHRATOR

MepeknKYaTENE HANPAXEHWA
NepemeHHoro ToKa 1100220 B o

3amperaercs MOAKIIOYATH MIHYP MATAHUS 70 3aBEPIICHUS] COOPKU KOMITBIOTEpA.
3amperiaercss CaMOCTOSTEIbHO PEMOHTHPOBATH OJIOK MHTAHHWS WM HCIOJIb30BATh €r0 HEIEJIeBbIM
obpazom. [IpokoHCYIBTUPYHTECH C (UPMOM MOCTABIIMKOM, €CIIM Y BAC BOZHUKIHU MPOOJIEMBI ¢ OJIOKOM
MUTaHMS.

3anpemaeTc;1 IMpUKaCaTbCAd BJIAJKHBIMHU PYKaMH K KOPIIYCY OJ10Ka MUTAHUA JaXXEe B TOM
cJIydae, €CJId OH HE ITOACOCANHCH K CCTHU. Kanenbpxu BOJBI C pYK MOT'YT BbI3BATb KOPOTKOC 3aMbIKaAHHUC.

Heobxomumo mpoBeputh mnepexmrodarens 110/220 B mepen BKiIOYEHHEM B CETh 110
OKOHYaHUM cOopku. HempaBuibHas yCTaHOBKAa 3TOTO MEPEKIIIOYATENs] MOXKET BBI3BAaTh MOBPEXKIICHUE
OJI0Ka MUTAHUS WK J1a)Ke BO3TOPaHUE.

1. Ilonximtounte caBoeHHbIH pasbeM craHzapra AT (uaum 20-KOHTAaKTHBIA pa3beM NHUTAHUSA
crangapta ATX) K COOTBETCTBYIOIIEH pO3eTKe, PACIOIOKEHHON Ha CUCTEMHOMH ILIaTe.
2. Jlns HaJeKHOTO KPEIUIEHHs CIelyeT BCTABUTh Pa3beM JI0 LIEeTYKa.

Bceraa coemewasite
yepHble NPoBOaa
NPH NOAKNIOHEHHH
pazbeMoB K CACTEMKON nnarte
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Paavem PO Pazvem P8

KoHTpoJibHBbIE BONIPOCHI
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B kakom mopsiike ocymecTBIsieTcst COOpKa CHCTEMHOTO OJI0Ka KOMITbroTepa’?

Kakue npaBuia He06X0auMO coOII0IaTh MPH COOPKE CUCTEMHOTO GJI0Ka?

3. s dero Ha Bcex nureiidax, mpuiiaraéMbIX K CTEHAY OJMH MPOBOIHUK TTOMEUEH KPaCHBIM
L[BETOM?

4. K xakoMmy QopMm-pakTopy OTHOCUTCS AaHHas cucTemMHas mata? [lo kakuM npu3HakaM MOKHO

9TO ONPEAEIINTH?

Uto HeoOXxoauMo crenaTh, eciiv Ha ogHoM |DE mteiide nmoakmrodeHs! 18a ycTpoicTaa?

Kakoii Tun maMsté UCronbp3yercs Ha JaHHOM CTeH ie?

7. Yro HeoOXOAMMO YUUTHIBATh MPH MOAKIIOYEHNN TUCKOBOA?

N

oo



8. TlosicHUTe Ha3HAaYEeHHE BCEX pa3bEMOB Ha 3a/IHEH MMaHe CUCTEMHOTo OJI0Ka.

®opma npeacTaBieHus pe3yabTara:
OtyeT o mpoieIaHHOM paboTe:
Tema u uenb paboThI
2. Omnumcanue Xojia MPOBEICHHUS Pa0OThI, OMIMOOK, BOSHHUKIIUX B PE3yJbTAaTe BBIMOJIHEHUS pPabOTEHI,
anmapaTHbIX XapaKTePUCTUK KOMITbIOTEpa
3. OTBeThI HAa KOHTPOJIBHBIE BOTIPOCHI

=

Kpurepun oneHku:

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

OneHka «xXopoI10» CTaBUTCS, €CIIU X0/ BBIIOJHEHHS 3aJaHHs BEPHBIM, HO OblIa TOMyIIeHa OdHA
WJIU JIBE OLIMOKH, IPUBEIINE K HEIIPABUILHOMY PE3YJIbTaTy.

OneHka «yI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIM IIPUBEICHO HETIOJHOE BBINOJIHEHUE 3aJaHUsl.

O1eHKa «HEYAOBJIETBOPUTEILHO» CTABUTCS, €CIIU 3a/IaHHE HE BBIMOJIHEHO.



Tema 2.5 KoMnoHeHTHI CHCTEMHOI'0 0JIOKA

JlaGopaTopHoe 3ansitie Ne 8

YcranoBka KOHGUTYpaIiy cucTeMbl ipu oMoty yTuiuTel CMOS Setup

eab: n3yunth HacTpoiiku mporpammbl BIOS Setup, ymers nonbs3oBaThes napamerpamu BIOS st
HACTPONKH KOMIBIOTEPA HAa ONITUMAJILHYIO paboTy.

Beinosnus patdory, Bel Oyaere:

ymemb:

- BBITOJIHATH YCTAHOBKY KOH(UTYpAIlUl CUCTEMBI,
- IOHUMATh NPO(HECCUOHAIBHBINA TEKCT.

MarepuasibHoe o0ecrieyeHue:
MeToaudeckue yKa3aHusl i1 BBITOJHEHUS 1a00paTOPHBIX paboT, KOMITBIOTE.

3ananmue:
BrInonHuTh yCTaHOBKY KOH(UTyparuu cucteMsl rpu noMoinu yruiautel CMOS Setup

KpaTkue TeopeTnyeckue cBeIeHHUS:
O01me cBeIeHus

BIOS (Basic Input/Output System), uto B mepeBoze Ha pycckuil o3Hauaet: «ba3zoBas cucrema
BBO/Ia/BbIBOJa». Takoe Ha3BaHME IMOJYy4MJ HAOOp MHUKpPOIpPOTrpaMM, OTBEYAIOLIUX 3a paboTy 0a30BBIX
(GyHKIMH BHIE0AAANTEPOB, NUCIUICEB, JAUCKOBBIX HAKONMUTENCH, IHUCKOBOJOB, KIABHATYp, MBIIICH H
JPYTUX OCHOBHBIX YCTPOMCTB BBOZA/BbIBOJIa MH(OpMaIMK.

OcuoBubiMu pynkmusmu BIOS sBnsitores Hadanpublil 3amyck 1K, TectupoBanue u nepBHYHAs
HacTpoiika 00OpyJOBaHHUS, PACHpPEENICHHE PECYpPCOB MEXAY YCTPOHCTBAMU M AKTUBALMS NPOLEAYPHI
3arpy3Ku ONEpalMOHHON CHCTEMBI.

C yuerom Toro, yto BIOS oTBewaer 3a camblii HayaJbHBIA 3Tall 3arpy3kd KOMIIbIOTEpa BHE
3aBHCHUMOCTH OT €r0 KOH(QUTYpAINH, TO 3Ta MporpaMMa JI0JHKHA OBITh TOCTYITHA JJIsi 0a30BBIX YCTPOHCTB
cpa3y ke mocie HakaTus Ha KHomnky BkitodeHus I1K. IMeHHO mosTomMy OHa XpaHMTCS HE Ha >KECTKOM
IMCKe, KaK OOJBIIMHCTBO OOBIYHBIX MPHIIOKEHHA, a 3aIMCHIBACTCS B CIIEIUATBHYIO MHKPOCXEMY (IIIIII-
NaMsITH, PaClOJI0KEHHYIO Ha CHCTEMHOMH IJ1aTe.

[Tomumo QudmI-maMaTy, B KoTopoil xpanutcs cama BIOS, Ha cuctemMHOl 1uiate CyliecTByeT U
elle OJMH BHJ TaMATH, KOTOPBIM MperycMOTpeH Uil XpaHEHHsS HAcTpPOeK KOH(PUIypauuu 3TOH
nporpaMMmbl.  M3roTaBnmBaeTcs OH € TNPUMEHEHHEM KOMIUIEMEHTApHOTO  METalI0-OKCHIHOTO
nonynpoBogHuka wuian CMOS (Complementary Metal Oxide Semiconductor). MmenHo »3Toit
ab0peBHaTypoil M HA3BIBAIOT CIIEIMAIM3UPOBAHHYIO ITAMSTH, B KOTOPOU COZNEPKAThCS TaHHBIE O 3aITyCKe
KOMIIBIOTEpa, ucrnoisbdyeMele BIOS.

CMOS-namsiTh mHTaeTcs OT OaTapeilku, YCTaHOBIIEHHOW Ha MaTepWHCKOW Iare. bmaromaps
3TOMY, NpPH OTKIIOYEHHHM KOMIIbIOTEpAa OT po3eTkH Bce HacTpoilku BIOS coxpanstorcs. Ha crapbix
koMmbroTepax GyHkunu CMOS-niamsiTi ObUTH BO3JIOKEHBI Ha OTJENIbHYI0 MUKpOCXeMy. B coBpeMeHHbIX
xe 1K oHa sBiIsIeTCs 4acThIO YHUIICETA.

IIpouenypa POST u nepBoHayansHag 3arpyska [1K

Ilocne HaxxaThsg KHONKU BKJIFOYCHMS KOMIIBIOTEPA, IICPBBIM 3allyCKACTCs 0J10K

HI/ITaHHH, Ha4YrHas 11oJaBaTh HAIPSHKCHUE HAa MAaTCPHUHCKYIO ILIATYy. Ecan ono B HOpMCE, TO YUIICET OacT
KOMaHJy Ha cOpoc BHYTpEHHEH NamsATH UEeHTpalbHOro Ipoleccopa U ero 3amyck. llocie 3toro
MPOLIECCOP HAYMHAET MOCIEAOBATEIbHO CUUTHIBATh W BBINOJIHATH KOMaH/bI, 3alIMCAHHBIE B CUCTEMHOM
MaMsTH, POJIb KOTOPOU BBIMOJHSET Kak pa3 Mukpocxema BIOS.



B camom Hauasie mporeccop mojy4aeT KOMaHIy Ha MPOBEICHNUE CAMOTECTHPOBAHUS KOMIIOHEHTOB
kommbiotepa (POST - Power-On Self-Test). IIpoueaypa POST BkirodaeT B ce0si HECKOIBKO 3TAIloB,
NPOXOJK/IeHHE OOJBIIMHCTBA KOTOPBIX BBl MOXeTe Habmogate Ha dkpanHe IIK cpasy mocie ero
BKITIOYeHHs. [10CiIeIoBaTeIbHOCTD MPOUCXO/IAIIETO MEPE/l HAYaloM 3arpy3Kd OINEPAlHOHHON CHCTEMBI
TaKoBa:

1. CHavasia MpOUCXOIUT ONPEAEIIEHUE OCHOBHBIX CUCTEMHBIX YCTPOMCTB.

2. Jlanee ocymIecTBIISICTCS MHUILIMAIU3ALMS YCTAHOBJICHHOM OINMEpaTUBHON MaMsTH, 3allUCh B HEE
BIOS u npoBepka MUKpOIpOrpaMMbl Ha 1IEJIOCTHOCTh JTaHHBIX.

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

4. 3atreM NPOUCXOOUT IOUCK U OIpENEICHHE BHUIECOKAPTHL. EciM B KOMIIBIOTEpPE YCTAHOBIIECH
BHEIIHUM (CaMOCTOSATENbHBIN) BHJEOaAanTep, TO OH Oyner umerb cobctBeHHyro BIOS, kotopyro
ocHoBHas cucrtemHasi BIOS Gyner uckarp B onpe/esieHHOM Juana3oHne ajipecoB namsti. Ecnu BHeIIHUM
rpaduueckuii amanrep OyneT HalJIEH, TO MEPBOE, YTO BHI YBUIUTE Ha JKpaHe, OyAeT M300paKeHHE C
Ha3BaHWEM BHJICOKapThI, chopmupoBanHoe ee BIOS.

5. Ilocne HaxoxaeHUs rpaduuecKkoro agantepa, HAUMHASTCS MPOBEPKa IEIOCTHOCTH MapaMeTpoB
BIOS wu cocrosiHust 6arapeiiku. B 3TOT MOMEHT Ha 3KpaHe MOHHTOpa OJHA 3a JAPYrol HAYMHAIOT
MOSIBIIATECSI T€ CaMble TAWMHCTBEHHBIC O€JIbIE HAJIKCH, BBI3BIBAIOIIME TPEMET Y HEOIBITHBIX
M0JIb30BaTENEH U3-3a HEMOHUMaHUs poucxozsmero. Ho Ha camoM Jiesie HU4ero CBepXbeCTeCTBEHHOIO B
9TOT MOMEHT HE MPOUCXOJUT, B UeM BbI caMH ceituac yoenuteck. [lepBasi, camasi BepXHsisl HAAMKUCh, KaK
MIPaBHUIIO, COAEPKUT JoroTul pazpadorunkoB BIOS u undopmaruio o0 ee ycTaHOBICHHON BEPCHH.

—= Megatrends

AMIBIOS(C)2010 American Megatrends, Inc.

ASUS PB268-V LX ACPI BIOS Revision 0703
CPU: Intel(R) Core(THM) 17-2600K CPU @ 3.40GH2
Speed: 3S30MHZ

Total Memory: 16384MB (DDR3-1648)

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

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

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

Z268XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58CGHz(188x45)
<CPUID :888286A7 Patch ID :8608088025>
Memory Testing : 16382MB OK + 66M shared memory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

<DEL> :B up <F9> :¥pressRecovery2 <F12> :Boot Menu <End> :Qf lash
82,21,/28 8-7AB9HCBMC-88

6. 3areM 3amyckaeTcs TECTUPOBAHUE LEHTPAJIBHOTO IPOILECCOpa, MO OKOHYAHMM KOTOPOTO Ha
JUCIUIEH BBIBONATCA JaHHble 00 YCTAaHOBJIEHHOM 4HIIEe: Ha3BaHUWE MPOU3BOIUTENS, MOJAEIU M €ro
TaKTOBasl 4acToTa.

7. CnenoM HauMHAETCs TECTUPOBAaHUE ONEepaTMBHOM mamsaTu. Ecium Bce mpoXoAuT yaadHo, TO Ha
9KpaH BBIBOAMTCS 00U ycTaHoBieHHBIH 00beM O3Y ¢ naanuceio OK.

8. Ilo OKOHYaHMM TPOBEPKH OCHOBHBIX KOMIIOHEHTOB [IK, HauMHaeTcs MOMCK KIaBUATYpPHl U
TECTHUPOBAaHUE JPYI'HX TIOPTOB BBOJA/BBIBOJIA. B HEKOTOpBIX chy4asiX, Ha OSTOM JTame 3arpyska



KOMITBIOTEPA MOXKET OCTAaHOBUTHCS, €CITU CUCTEME HE YAACTCS OOHAPYKUTh MOAKIIOUYCHHYIO KIIaBUATYPY.
[Tpu aTOM Ha 3KpaH cpa3zy ke OyAeT BHIBEICHO 00 3TOM MPEIypeKIeHUE.

9. Jlaee HauMHAETCsl ONpEACNICHUE MOAKIIOYEHHBIX K KOMIBIOTEPY HAKOMHTENEH, BKIIOYas
ONTHUYECKUE TTPUBOBI, )KECTKHE AUCKU U QudtI-aucku. CBeIEHUs O HAMICHHBIX YCTPONCTBAX BBIBOSATCS
Ha 3KpaH. B ToM ciiydae, eciiu Ha CUCTEMHOMN IUIaTe€ YCTAaHOBJIEHO HECKOJIBKO KOHTPOJUIEPOB OT pa3HbIX
HpOH3BOI[HTCJ'ICI>i, TO IIpoucaypa nx MHUUaJIn3aiui MOXKCT OBITH 0T06pa>I<eHa Ha PAa3HbIX DKpaHaX.

Serial ATA AHCI BIOS, Version iSrc 1.28E

Copyright (c) 2883-2888 Intel Corporation

*% This version supports only Hard Disk and CDROM drives xx
Please wait. This will 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 HD64B2AAEX-BBYIAR
Port-82: Hard Disk, ST31588341AS

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

D2BEARS-BBMUHBY

10. Ha 3aBepmaroiem 3Tame OCYIIECTBISIETCS PACHpeeieHUe PECypcoB MEXIy HaiIeHHBIMU
BHyTpeHHUMHN ycrporcrBamu [IK. B crapbix KoMmmbroTepax, MOCIE 3TOr0 OCYIIECTBIAECTCS BBIBOJ Ha
JUCIIEH WUTOTOBOM TaONHIBI CO BCEM OOHApy>KEHHBIM O0OpyIOBaHHEM. B COBpeMEHHBIX MalluHax
TalaMIa HA TUCTUIEH YK€ HE BHIBOIUTCS.

11. Hakonen, eciu npouenypa POST npoumna ycneumno, BIOS HaunHaer nouck B MOAKIIOUEHHBIX
Hakorutensax [maBuoit 3arpyszounoit O6Gmnactu (MBR), rae comepkarcs maHHBIE O 3amycke
OTIEPAIIMOHHON CHUCTEMBI M 3arpy304HOM YCTPOMCTBE, KOTOPOMY HEOOXOIMMO MepenaTh JaibHeiiee
yIIpaBJICHHE.

B 3aBucumoctu ot ycranoBieHHO# Ha koMmmbiotep Bepcun BIOS, mpoxoxnenne npouenypst POST
MOJKET MPOXOJUTh C HEOONBIIMMH H3MEHEHUSMHU OT BBIIICONMMCAHHOTO MOPSAIKA, HO B IEJIOM, BCe
OCHOBHBIE ATaIlbl, OyAYyT BBIOJHATHCS NpH 3arpy3ke kaxaoro [1K.

UEFI BIOS

bazoBele mpuHIUOBl paboThl cucteMHoW BIOS a1 HAcTONBHBIX  KOMIBIOTEPOB  ObUIH
chopmupoBanbl B gaiekux 80-bIX rojax MpOIUIOrO BeKa. 3a MPOIIEAIINE IECATUIICTHS KOMIBIOTepHAs
MHAYCTpHs OypHO pa3BHUBajach U 3a 3TO BPeMs MOCTOSIHHO CIY4aJHCh CUTYAIMH, KOTJa HOBbIE MOJEIH
YCTPOMCTB OKa3bIBAIMCh HECOBMECTUMBIMU € omnpeaeneHHbIMU Bepcusimu BIOS. Yto Ob1 paspemats 3TH
npobaemMbl, pa3paboTUMKaM IOCTOSIHHO HPUXOAMIOCh MOAMG(UIIMpPOBaTh KOJX 0a30BONH CHUCTEMBI
BBOJIa/BBIBOJIa, HO B WUTOT€ LIENBIM psJl MPOrpaMMHBIX OTPaHMYEHUI TaK M OCTalCsl HEM3MEHHBIM CO
BpemeH nepBbix gomamHux I[IK. Takas curyanms npusena k tomy, uto BIOS B cBoem KilaccuyeckoM
BapHaHTE OKOHYATEIbHO IMepecTaj YJOBJIETBOPSITh TPEOOBAHHUAM COBPEMEHHOTO KOMIIBIOTEPHOIO
JKelle3a, Mellas €ro paclpoCTPAaHEHUI0 B MAacCOBOM CEKTOope mnepcoHalok. CTano MOHATHO, 4YTO
HE00XO0JIMMO YTO-TO MEHSATb.

B 2011 rony, ¢ 3amyckoM B IPOHM3BOJCTBO MaTepUHCKHX AT Juis mporueccopos Intel mokonenus
Sandy Bridge, ycranaBmmuBaromuxcsi B pazbeM LGA1155, Hauanoch MaccoBoe€ BHEAPEHHE HOBOTO
porpaMMHOTro uHTepdeiica 1 HaualbHOM 3arpy3Kku KoMibtotepa - UEFI.

Ha camom nene mepBas Bepcusi JaHHOW anbTepHaTHBBI 0OblyHONM BIOS Oblia paspaborana u
YCIIEIIHO HCIoib30BaHa Kommanueil Intel B cepBepHbIX cucremax emie B koHie 90-bix rogoB. Toraa,
HOBBIN nHTepdeiic s HavanbHOU 3arpy3ku 11K nHaspiBancsa EFI (Extensible Firmware Interface), Ho yxe
B 2005 roxy ero HoBas cnenudukanus nonyunna HazBaHue UEFI (Unified Extensible Firmware
Interface). Ha ceronusmnmii neHs 3T 1€ aOOpeBHATYphl CUNTAIOTCS CHHOHUMaMHU.

Kak Buaurte, NpOM3BOIUTENN CHCTEMHBIX IUIaT HE 0CO00 CHEIWIM TMEepexXoJuTh K HOBOMY
CTaHJIapTy, A0 MOCJETHETO MbITAsICh COBEPIICHCTBOBATh TpaaulimoHHble Bapranuu BIOS. Ho oueBuanas
OTCTAJIOCTh ITOM CUCTEMBI, BKIItoYast ee 16-OMTHBII HHTEpdeiic, He BO3SMOXKHOCTh HCIIOJIb30BaTh Ooee 1
MG aapecHOro MpPOCTpaHCTBA MaMSTH, OTCYTCTBHE IMOJACPKKH HakomuTene oobemom Oomee 2 TO u



ApyTUe MOCTOSHHBIE Hepa3peluMble Po0IeMbl COBMECTUMOCTH C HOBBIM 00OPYAOBAaHHEM BCE KE CTAJH
CepbE3HBIM apryMEHTOM JIJIs TIepexo/ia Ha HOBOE MPOrPaMMHOE peIICHHUE.

Kakue xe u3MeHeHus NMpHHeC ¢ COOO0 HOBBIM 3arpy304HbIi UHTEpdeiic, npennoxenHslii Intel u B
yeM ero ominuus or BIOS? Kak u B ciyyae ¢ BIOS, ocnoBHol 3amaueit UEFI sBnsieTcs kKoppekTHOE
orpeseneHue o0opyaoBaHusi cpasy mociie BkitoueHus IIK u mepemada ympaBieHHsST KOMIBIOTEPOM
onepanuonHoi cucreme. Ho npu stom, nepemenst B UEFI HacToNbKO TIyOOKH, YTO CpaBHHBAThH €€ C
BIOS 065110 OB TPOCTO HEKOPPEKTHO.

BIOS — »To mnpakTH4ecKH HEW3MEHSEMBIH TPOTrPaMMHBIM KOJ, BIIMTBHIA B CHCIHATBHYIO
MUKpPOCXEMY U B3aUMOJICHCTBYIOIIUN HANpsSMYyK C KOMIBIOTEPHBIM OOOPYJOBAHMEM C IIOMOLIBIO
COOCTBEHHBIX MporpaMMHbIX cpeacts. [Ipouenypa 3arpy3ku kommbiorTepa ¢ nomomisto BIOS mpocra:
cpa3y mocje BKIIOYCHHS KOMIIBIOTEpa MPOM3BOIUTCS NPOBEpKAa OOOPYJOBAaHUS M 3arpys3ka IMPOCTHIX
YHUBEPCAIBHBIX JIPaBEPOB JJIsI OCHOBHBIX anmaparHbiX KoMnoHeHTOB. Ilocie storo BIOS naxoaut
3arpy34uK OIEpallMOHHON CUCTEMBI U €ro akTuBupyert. Jlanee npoucxoaut 3arpyska OC.

Cucremy UEFI M0HO Ha3BaTh MPOCIOMKON MEXY anmnapaTHbIMA KOMIIOHEHTaMU KOMITbIOTEPA, C
WX COOCTBEHHBIMH MHKPOIPOrpaMMaMU-TIPOIIMBKAMU, W OTEPAIIMOHHON CHCTEMOW, YTO TIO3BOJISET €
Tak ke BIMoHATh ¢yHkuuu BIOS. Ho B ornuume ot BIOS, UEFI npeacrasnsier co6oli MOIyIbHBIN
IpOrpaMMHUPYEMBIH MHTEpQEiic, BKIIOYAIONINA TECTOBBIE, padoune U 3arpy304HbIE CEPBUCHI, ApalBEpHI
YCTPOMCTB, MPOTOKOJIBI KOMMYHUKAIMH, (QyHKIMOHAIBHBIE PACIIMPEHUS U COOCTBEHHYIO IpaUuecKyro
000JI0YKY, YTO JIENaeT €ro MOXO0XXHM Ha CHJIBHO OOJETYCHHYIO ONEpalHoHHYIO cuctemy. [Ipu sTom

Iemvs——el  110J1b30BaTenbekuil uaTepdeiic B UEFI

T T T COBPEMEHEH, MOAIEPKUBAET
Serema HIM; PSH YIIpaBJICHUC MBIINIBIO W MOXKCT OBITh
Ten WA Tidel 40 Core (TR} 05-259008 CN & ). NG Corvoc Ty 0ot JTOKAIM30BAH HA HECKOJIBKO ﬂ3BIKOB,
Simen alnen (aesirn 0% M1 (DRI 13T o
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BaxnbsiM npeumymectsom EFI
SABIISIETCS €€ KPOCCIUIaT(hOPMEHHOCTh U
HE3aBUCUMOCTh  OT  MPOLIECCOPHOU
apxutekTopel. Crneunudpukanuu 3Tol
) e sictrys CHCTEMBI TO3BOJISIIOT paboTarh e

MPAaKTUYECKH ¢ Jr000 KoMOMHaIen
qumnoB, Oyab TO apXUTEeKTypa X86
(Intel, AMD) unu ARM. bonee Toro
UEFI numeer npsiMoil 1OCTYyN KO BCEMY
anmnapaTHOMY o0ecreyeHmIo
KOMIIbIOTEpa U IUIAT(OPMEHHO HE3aBHCHMBIE JpaiiBepbl, 4YTO JaeT BO3MOXHOCTh Oe3 3amycka OC
OpraHu30BaTh, HAIPHUMEP, BHIXO/l B MHTEPHET WJIM PE3€PBHOE KOMMPOBAHHUE JHCKOB.

B otnuune ot BIOS, xon UEFI u Bcs ee ciyxeOHas nHpopMalius MOXKET XpaHUTbCS HE TOJIBKO B
CIeMAIbHOM MHUKpPOCXEMeE, HO M Ha pa3zesiax Kak BHYTPEHHHX, TaK M BHEIIHUX >KECTKUX JHMCKOB, a TaK
K€ CEeTeBBIX XpaHWIHIIaX. B cBOr0 ovyepenp, TOT (akT, 4TO 3arpy30uHbIC JaHHBIE MOTYT pa3MeIaThCcs Ha
BMECTHUTEJIbHBIX HAKOIUTENAX, MO3BOJSIET 32 CUET MOAYJIbHOW apXUTeKTyphl Haaensath EFI GorateiMu
(GYHKIIMOHATHFHBIMU BO3MOXXHOCTSMH. Hampumep, 3TO MOTyT OBITH Pa3BUTHIE CpPEICTBA IHMATHOCTHKH,
WIN TIOJIE3HbIE YTHIUTHI, KOTOPhIE MOXHO OY/ET MCIIOJIb30BaTh KakK Ha dTane HavanbHOU 3arpy3ku 1K,
Tak u nociue 3anycka OC.

Eme onnoii kmoveBoit ocooeHHocThio UEFI siBisieTcss BO3MOXKHOCTE PabOThI ¢ KECTKUMHU JUCKAMU
OTPOMHBIX 00beMOB, pa3meueHHbIX Mo craHnapry GPT (Guid Partition Table). I[locnennuit He
noJiiep>KUBaeTcst HU oHOM Moaudukanueit BIOS, Tak kak numeeTr 64-0MTHBIE ajipeca CEKTOPOB.

3arpyska [1K na 6a3e UEFI, xak u B cmyqae ¢ BIOS, Haunnaetcst ¢ mHUIIMATN3aIUKA ycTpoicTB. Ho
IpU 3TOM, JaHHas Mpoleaypa MPOUCXOAUT ropasno Owictpee, Tak kak UEFImoxer ompenensars cpa3y
HECKOJIbKO KOMITOHEHTOB OJHOBpEMEHHO B mTapawiensHoM pexume (BIOS wamnmammsupyer Bce
yCTpoiicTBa MO ouepeau). 3areM, ImpoucxoauT 3arpyska camoil cucremsl UEFI, mon ynpaBienuem
KOTOPOW  BBITIOJTHSAETCS KakoW-mnOo HaOOp HEOOXOIMMBIX JEUCTBUH  (3arpy3ka ApaiBEpoOB,
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HHHUIIUAJIN3a1uAa 3&pr30‘IHOFO HaAKOIIUTCIIA, BaHyCK 3any30‘IHI>IX CJIy)K6 148 T.II.), 1 TOJIBKO ITOCJIE 3TOI0
OcyH_IeCTBJ'ISIeTCH 3anyc1< OHepaHHOHHOﬁ CUCTCMBI.
3amyck Windows ¢

Crapr Wunumanuaages BIOS Pl
o
©- B-55- W= - (8- CR-Ca-EE- 1
(VLS
Vamstiee | Wisdows by
BIOS noCreaosamstnsd COPOIATANT @ NPOINAEET BOE KOMNOSEHTM — HINDUMID LUENTDANME RPOGICCOD 180 pysant Q

AN M Baronzary. NOCHs 9200 ONA OODILMETEN & RHCKIM. HE KOTOPMY BAMDOMMAETCA NONCK 180 PYIwWK) ST L

Janycx Windows

NG ..@ s O

sanowa UEF UEH napanes

Crapt Wenymarnmaagps UEF)

VDI 1y NAITDIGN S0 14 330N AN
fpainepu. UEF 00CH NROYOCCOPE ¥ NamAte noIsoNNe nIBECT™O. (o9 Windows cnncofna

PRI YR ! PR ROMDOMEN b NATE s AWxams PACTUAY mim (TSNS T ELN

Cucs NITITI, DEWER HACKOMsAD ONMOBDEM fHMO WOrDIMML Dy Apadnepw UEF

MoxeT nokas3arbcsi, YTO Takas MHOTOCTYyIEHYaTas MpoLeAypa IOJDKHA YBEIMUYUTh oOllee Bpems
3arpy3ku IIK, Ho Ha camom nene Bce mpoucxomut HaobopoT. C UEFI cuctema 3amyckaercss ropasnio
ObIcTpee, O6iaroapsi BCTpOSHHBIM JipaiiBepaM U cCOOCTBEHHOMY 3arpy34uky. B urore, nepen craprom, OC
MOJTy4aeT HCYEPIBIBAIONIYI0 HH(pOpManuio 00 anmapaTHOW HAYMHKE KOMIIBIOTEpA, YTO IO3BOJISET
3aIlyCKaThCs €1 B TCUEHUE HECKOIBKUX CEKYH].

Hecmotps Ha Bcro nporpeccuBHocTh UEF], Bee ke CymecTByeT psii OrpaHUYECHUAN, CAEPKUBAIOIINX
aKTUBHOE pPa3BUTUE M PACIHPOCTPAHEHHE ITOrO 3arpy3duka. Jlemo B TOM, UTO Ul peaau3aluu BCEX
BO3MOKHOCTEH HOBOTO 3arpy304HOTO MHTepQeiica TpedyeTcs MONMHOICHHAs ero MoIepKKa CO CTOPOHBI
OIlEpallMOHHBIX cUCTeM. Ha ceromHAIHuN NEeHb B IOJHOM Mepe HCIoib30BaTh Bo3MokHOCTH UEFI
no3BosisieT Toyibko Windows 8. OrpaHu4eHHYIO MOAJIEPKKY HOBOro MHTepdeiica UMeroT 64-pas3psiiHble
Bepcun Windows 7, Vista u Linux Ha siape 3.2 u Beime. Tax sxe Bo3moxkHocTH UEFI ncnonesyrores B
3arpy3ouHoM meHemxkepe BootCamp komnanueit Apple B cooctBennbix cuctemax Mac OS X.

Hy a xkaxk xe npoucxomut 3arpy3ka kommbrorepa ¢ UEFI, ecnm Ha HeM uCHONB3yroTCSA
HernozepkuBaemast oneparuonHas cucrema (WindowsXP, 32-6utnass Windows 7) wim (aiinoBas
pasmerka (MBR)? Jlnst Takux ciay4daeB B HOBBIN 3arpy304HbIii HHTEp(hEHC BCTPOCH MOAYJIb NMOJAEPKKH
coBmectuMocTu (Compatibility Support Module), o cyrtu, npeacTaBisironuii U3 cedsi TPaTUIMOHHYIO
BIOS. NMeHHO mno3TOMY, MOKHO BHUIETh, KaK MHOTME COBPEMEHHBIE KOMIIBIOTEPBI, OCHAILEHHBIE
cucremHbiMu Tiatamu ¢ UEFI, 3arpykaercs TpaauuuoHHBIM criocoOoMm B pexume smyssiuu BIOS.
Yame Bcero 3T0 MPOMCXOAUT MOTOMY, UYTO MX BJIAJENbIBI IPOJOLKAIOT UCIIOJIB30BaTh pasaensl HDD ¢
TpagumonHoid MBR u He xotart nepexoauts k pazmerke GPT.

IIporpamma Hactporiku BIOS

st Toro, yto Obl 3amycTuTh nporpammy Hactpoiiku BIOS Heo06XxoanMo BO Bpemsi MPOBEICHHUS
MpOIIeTypHI TTepBOHaYAIBHOTO TecThpoBanus [1K HaxkaTe onpeneneHHy0 KIaBUIIY WM UX coueTaHue. B
MOJIABJIAIONIEM OOJIBLIIMHCTBE CIIy4aeB B HACTOJBHBIX KOMIIbIoTepax Uit Bxoxa B BIOS Setup
ucrnons3yercs kiasuiia Del, pexxe F1 unu F2. B HoyrOykax Hao60poT, Hanbosiee 9acTo s STUX Heel
3azieiicTByIOTCa UMeHHO QyHKImoHanbHble knasumu (F1, F2, F11, F12).



American
Megatrends
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BLUS (C) 2007 Amer ican Megatrends, lnc.
S PSKPL ACPT BIOS Revision 0603
P : 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-Channel Interleaved Mode
[nitializing USB Controllers .. Done.
1584MB 0K

VY3HaTh TOUHO, KaKH€ U3 KIJIABHIL UCIIONb3YIOTCA s 3amycka BIOS Setup MOXHO U3 MHCTPYKIIMU K
KOMIIBIOTEPY MJIM CUCTEMHOM Iiate. Tak e B HEKOTOPBIX CIydasiX BO BPEMs MPOXOKICHUS MPOLIEITYPBI
POST Ha skpan MOHHTOpa BBIBOAUTCS MOJCKa3Ka, O TOM KaKyl KJIAaBHINY HEOOXOAMMO Ha)kaTh AJIs
BXO0/Ia B HACTPOMKH.

® Award Modular BI10OS ub . .88PC
N Copyright (C) 1984-2811. Auard Software, Inc.

268¥XP-UDS F6

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

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

DEL> :BIDS Setup <F9) :XpressRecoveryZ <F12> :Boot Menu <End> :0f lash
H2,21/2812 68 -7AB9NCHMC -88

[TomrMO HEOOXOOUMOCTH 3HATh HY)XHYIO KiaBuily, Ui nonaganus B BIOS Setup, ne menee
BaXHO BBIOpaTh NMpaBWIbHBIA MOMEHT ee HakaTus. UToObl HE Omo3naTh, Jydlle cpa3y IHocjie Hayajia
3arpy3ku IIK MHOrokpaTHo Ha)kMMaTh KJIaBHUIIYy BXOAa. B OOJbIIMHCTBE ciydyaeB TakKoW croco0
rapaHTHpOBaHO oOecreynBaeT 3amyck HacTpoek BIOS.

[Iporpamma Bios Setup nmeer TekcToBblii HHTEpQEc 0e3 KaKux-1ud0 AU3alHEepCKUX YXUILPEHUN
U YNPaBISIETCS UCKIIOYUTENBHO C MOMOIIbIO KiIaBHaTyphl. OOBICHAETCS 3TO TeM, 4YTO rpaduyeckas
000JI0YKa 3TOTO MPUIIOKEHUS MPAKTHUECKH HE MEHsUTach ¢ 80-BIX T'OJIOB, IIOATOMY BCE BBITVIIUT OYCHb
IIPOCTO M ACKETHYHO.

B o6mem ciiyqae uaTepdeiic BIOS Setup Op1BaeT 1ByX THIIOB: C pacoOIOKEHUEM TJIABHOTO MEHIO B
IBa CTONONA WM TOPWU3OHTAIBbHO. [IOHATH KakOM THUN Tieped BaMH MOXHO cpa3y IOCiie BXOJa B
IIPOrpaMMy U OTKPBITHUS €€ TJIaBHOT'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 nmepBoM ciydae BBl yBHIMTE HAa cHHEM (POHE CIUCOK pas3ZesioB, pa3MEIICHHBIX B J[Ba CTOJOIA.
Taxoit Bapuant xapakrtepeH ansi Bepcuit BIOS, paspaborannbix kommanueir Phoenix Technologies
(AwardBIOS, Award Modular BIOS, Award WorkstationBIOS). x TpaauIlMOHHO B CBOMX CHCTEMHBIX
IUIaTax UCIONB3YIOT TaKue mpou3BoauTenu, kak MSI, Gigabyte, Foxconn, ECS u npyrue.

Bo BTOpOM ciyyae mepeq BaMH MOSIBUTCS OKHO C CEpbIM (DOHOM, B KOTOPOM MEHIO C OCHOBHBIMHU
pasnenamu OyleT pa3MemaTbcs CBEpPXY HSKpaHa, B BHUJC CHHEH TOPH3OHTAILHOW MOJOCKH. Takoi
unrepdeiic, kak npaswio, npucyn s BIOS komnanum American Megatrends (AMIBIOS, Aptio

AMIBIOS), ucnons3yromuxcs B marepuHckux miarax ASUS, Intel, ASRock u HekoTOpBIX Ipyrux.
BIOS SETUP UTILITY

Advanced Pouer Boot Exit

[ :10:19] Use [ENTER], [TABI
System Date [Thu 03,27,20031 or [SHIFT-TAB] to
Legacy Diskette A [1.44M, 3.5 inl select a field.
Language [Englishl

Use [+] or [-] to

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

» Secondary IDE Master : [Not Detected]

» Secondary IDE Slave : [Not Detectedl

» Third IDE Haster : [Not Detectedl

» Fourth IDE Master : [Not Detected]

» IDE Configuration - Select Screen

tl  Select Item
» System Information +-~ Change Field

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

uv02.61 (C)Copyright 1985 2009, American Megatrends. D
Hecmotpst Ha Takue pasnuuus B uHTepdelice 3THUX IBYX BapuaHTOB, Bce pasnensl BIOS Setup
UMEIOT cXOoXee mpezacTaBieHue. Yto Obl yOeTUuThCS B ATOM, JaBaiTe MOCMOTPUM Ha CTPYKTYPY OKOH
MIPOrpaMMbl B 000UX CITydasix.
B BepxHell uacTu d3KpaHa Bbl BCErJa HalJeTe Ha3BaHUE TEKYLIEro pasgena (B ciydae ¢
TOPU30HTAJILHBIM MEHIO Ha3BaHHE M0ICBEUMBAETCS) WU MOpa3aena.



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

Date (MH:DD:YY) [Tue 81/06/2009] Help Item
Time (HH :HM:S5) [14:43:37] r

Use [ENTER], [TAB]
» IDE Primary Haster [Not Detected] or [SHIFT-TAB] to
» IDE Primary Slave [Not Detected] select a [ield.
» SATAL [Not Detected]
» SATAZ [Not Detectedl Use [+] or [-] to
3
»
»
>

SATA3 [Not Detected] configure system Date.
SATA4 [Not Detected]
SATAS [Not Detected]
E-SATA [Not Detected]

Floppy Drive A [Not Installedl
Hold on [All Errorl

» System Information [Press Enterl

Tle+:Move Enter:Select +/-/:Ualue F10:Save ESC:Exit Fl:General Help
F8:Fail-Safe Defaults Fb:Optinized Defaults
OCHOBHYIO 4YacTh S9KpaHa 3aHHMaeT o0JacTh, B KOTOpPOM pa3Meniaercs CIHCOK IOAPa3/IeioB
(0Oo3HauarTCAd TPEYroJbHBIMH CTpPEJIKaMU) M HapaMeTpoB BblOpaHHOro pasiena. Chopasa oOT
HaVMEHOBAHMS MapaMeTPOB PACIOIATAIOTCSA UX 3HA4eHUs. [Ipu 3TOM CTOUT yuecTb, YTO €CiM MmapaMmeTp
BBIJICTICH OJICIHBIM I[BETOM (TONYOBIM WJIM CBETJIO-CEPHIM), TO OH JINOO HUMEET CTaTyC «TOJBKO IS
YTCHUS» M HECET MCKIIOUNUTEIbHO HH(GOPMAIMOHHBIA XapakTep, JU0O0 I €ro peaaKkTHPOBAHUS

HE00XO0AMMO M3MEHUTb JPYTO, CBSI3aHHBII ¢ HUM MapaMeTp.
BIOS SETUP UTILITY

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

» Storage Configuration T

» AHCI Configuration
S ik ton Tnforeation Cnpago4Hasa nadopmaums

Knaeuww ynpasneHus
[
> Select Screen
11 Select Item
- Change Field
Tab Select Field
F1 General Help
F10 Save and Exit
ESC Exit

Cnmcoxnoapa3gen08b4napameTpOB

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

[IpaByto yacTh 3kpaHa OObIYHO 3aHMMAET CTOJIOEI, B KOTOPOM BBIBOAMTCS KpaTKas CIpaBOYHAas
uHbopMalKsg MO BBIICJICHHOMY MapamMeTpy WIM MOJpa3/iely, a TaK e IOJCKAa3KH 10 BO3MOXHBIM
JEHCTBUSM U HCIIOJIb30BAaHMIO KJIaBUII yrpaBieHus (American Megatrends). B nporpamme HacTpoiiku
BIOS ¢ cunum ¢QoHOM, mojacka3ka MO HCIOJIB30BaHMIO (DYHKIIMOHAIBHBIX KIJIABUII pPacIojlaraeTcs
O0OBIYHO B HIDKHEH YaCTH dKpaHa.

He cmotpst Ha pazHoe 11BeToBoe odopMiieHHE U HEOOIbIINE pa3Iuyusl B PacloIOKEHUHN Ha IKpaHe
pabouux SJEMEHTOB, MO CBOEH CyTH 00a mHTepdeica O4eHb MOXO0XKH, W MPENOAHOCIAT MH(GOPMAIIHIO
MOJIb30BATENSIM MPAKTUUECKU OJIMHAKOBBIM 00pa3oM. MIMEHHO MO3TOMY MpHEMbI pabOThI ¢ MapaMeTpaMu
BIOS B 00oux ciay4asx mpakTH4€CKH OJMHAKOBBHI.

Jlns HaBUTAlMM 10 MEHI0O M BBIOOpa HYKHBIX MApaMEeTpoOB, TMOAPA3JACIOB WIM DPa3ENoB
UCHOJIB3YIOTCS KJIABHILU CO CTPEJIKaMU, a AJIsl UX OTKpBITUS — KiaBuina «BBoa» («Enter»). 3a Bo3Bpar k
IIPEIbIAYIIEMY SKpaHy M BBIXOJ M3 TEKYIIMX HAacTpoek orBeuaeT kinaBuma «ESCy. Tak jxe npu noMou



9TOM KJaBHIIM Bbl MokeTe BBHIMTH u3 BIOS Setup Oe3 BHeceHMs M3MEHEHHH B HACTPOIKHM, HaXKaB €€ B
rinaBHOM MeHIo. [lomMumMO 3TOro HemsMeHHbIMH SBJsOTCS (yHKuuMu kinaBuml «F1y», BbI3bIBaroien
cnpaBky u «F10», ununmanusupyromeii Boixoa u3 BIOS Setup, u3 mgro6oro mecra mporpammsl C
coxpaHeHHWeM ciaenaHHbIXx n3MeHeHud. KnaBumm «PageUPy»/«PageDowny wimm «+»/«-» TpaauIIMOHHO
MCTOJIB3YIOTCS JUISI TOCIIEI0BATEIBLHOTO TIepedopa JOCTYMHBIX 3HAYCHNH U3MEHAEMBIX ITapaMeTPOB.

Kpome BrIienepeuncieHHbIX KIaBuIl, i padoThl ¢ HacTpoiikamMu BIOS MoryT ucnosib30BaThCs U
apyrue ¢pyHKuuoHambHbIe KiIaBuIIHd («F2» - «F9», «F11», «F12»), HO NX Ha3HAaYeHUE B 3aBUCUMOCTU OT
MOJIEIM TUIaThl U €€ MPOU3BOAUTEINSI, MOXKET OTJIMYaThcs. Brpodyem, yTo Obl MOHATH, 32 YTO KaxKIas U3
HUX OTBEYaeT, HeclIoXkHO. JlocTaTouHO OOpaTUThCS K TMOACKAa3KaM, BO3HHKAIOIIMM Ha SKpaHe MU
MOJIUCTaTh PYKOBOJCTBO K CUCTEMHOM Ij1aTe.

OcHoBHbIe pazaensl BIOS Setup ¢ KOJIOHOYHBIM INIaBHBIM MEHIO (crHU GOH)

Kaxxnas monenb MaTepuHCKOM IMIaThl BO MHOTHX CIydasiX HMMEET CBOM YHHKAIbHBIH HabOp
HacTpauBaeMbIX IapaMETPOB, HO MPU HTOM HA3BaHUA W TeMaTHYecKash HaNpaBJICHHOCTb OCHOBHBIX
pazznenoB BIOS Setup o0b14HO OCTatOTCS HEM3MEHHBIMHU.

Standard CMOS Futures

B nanHOM paszniene cocpeoToueHbl OCHOBHBIE (CTAaHIAPTHBIC) HACTPOHKH KOMITBIOTEPA, K KOTOPHIM
OTHOCSITCS: yCTAaHOBKA CHCTEMHBIX HaThl U Bpemernu (Date, Time), mapaMeTpsl JTUCKOBBIX HAKOIHUTEIICH
(IDE Channel), a Tak xe paznuyHas uHboOpMalus o cucreMe (CBeJeHs 00 YCTaHOBJICHHOM IPOLIeCcope,

KOJINYCCTBEC OHepaTHBHOfI ImaMsTu n ﬂpyrI/Ie).
CHOS Setup Utillty Copyright (C) 1984-2811 Auerd Software
Standard CNOS Features

Date (mn:dd: Feb 16 2814 Iten Help
Tine (hh:nn:ss 21 : 19 : 14
Menu Love
IDE Channel > [Nonel
IDE Channel > [None) Change the day, nonth,
IDE Channel [Nonel ueal
IDE Chammel 3 [None]
IDE Channel 2 3 [Nonel Heek>
IDE Channel Master [Nonel Sun. to Sat

Halt On (ALl , But Keyboard) <Month>

Jan. to Dec

<Daw>
1 to 31 (or maxinum
allowed in the month)

{Year>
2088 to 2899

elect +/-/PU/PD:Value F18:Save ESC:Exit Fl:Ceneral Help
g Values FG:Fall-Safe Defaults F7:0ptinized Defaulls

Advanced BIOS Features

OTOT pazzen coAepXUT pacimupenHsle HacTpoiiku BIOS. K Hanbonee pacnpocTpaHeHHBIM U3 HUX
MO>KHO OTHECTH:

VYnpasieHne K3I-MaMAThI0 IIEHTPATLHOTO TIpoIieccopa

[TapameTpsl, cBsi3aHHbIE C HIOAHCAMHU 3arpy3ku KommbloTepa. Hampumep, 37ech MOXKHO
BKJIIOUUTH/OTKIIOUNTE pexkuM NumLock, pexxum yckopenHoit 3arpys3ku (Quick Boot), a Tak ke mokas
JIOTOTUNA TPOU3BOAMTENS IJIaThl BO BpeMsl HpoBeneHHs mpouenypsl camortectupoBanus (Full Screen
LOGO Show).

Br160p nocienoBaTenbHOCTH ompoca 3arpy304Hbix yeTpoilcts (First/Second/Third Boot Device).
Eme onna camast BocrpeboBannas ¢pynkuus B BIOS Setup, Hapsiay ¢ ycTaHOBKOW AaThl U BpEeMEHH.

Bxmtouenne/oTKIIIOUeHNE TEXHOJIOTHH CaMOKOHTPOJIS skecTkoro aucka S.M.A.R.T.



CHOS Setup Utility Copyright (C) 1984-26811 Auvard Software
Advanced BIOS Features

» Hard Disk Boot Priority [Press Enter] Iten Help
Quick Boot [Enabled]
EFI Cb/DUD Boot Option [Autol
First Boot Device [Hard Pisk]
Second Hoot Device [Disabled]
Third Boot Device [Disabled]
Password Check [Setup]
HDD S.M.A.R.T. Capabillity [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 (pCll
Onboard VCA [Autold
On-Chip Frane Buffer Size [ G4NB+2MB for GTT)

Tiee :Move Enter:Select +/-/PU/PD:Value F1l8:Save ESC:Exit Fl:Ceneral Help
FS:Previous Values FG6:Fail-Safe Defaults F7:0ptinized Defaults

Advanced Chipset Features

B sToM pazgene onuchIBaOTCS HACTPOMKHM YHUIICETa, YCTAHOBJICHHOIO B CHCTEMHYIO ILIATY,
BCJIEJICTBHE YEro Ha0Op MapaMeTpoB 3[eCh HANPSMYI0 3aBUCHUT OT €ro THIMAa W Mogudukanuu. B
OOJIBIIMHCTBE CllyyaeB 37ech COOpaHbl OMNIMM, OTBEYaroIlMe 3a paboTy ONEepaTUBHOM NaMATH
(perynmupoBKka YacTOTbl M TAaMHHIOB), HIMHBI OOMEHA MJaHHBIMH MEXIy mporeccopom u O3V,
rpaduueckoii muusl AGP/PCI-E u Buaeoananrtepa.

Phoenix - AwardBIOS CMOS Setup Utility
Rduauced ChlpJet Features

» DRAM Clock/Drive Control Press Enter

» AGP & P2P Bridge Control Press Enter

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

fi+s:Move Enter:Select +/-/PU/PD: Ualue FlB Save ESC: Exlt Fl:Cenaral Help

Cnenyer OTMETUTh, YTO B HEKOTOPBIX CUTYalMSIX UMEHHO C MOMOIIBIO U3MEHEHHs MapaMeTpOB
ATOTO pa3jieia MOXKHO MOBBICUTH CKOPOCTh pa0OThl KOMIIBIOTEpPA WJIM KaK TOBOPST, COBEPIIUTH Pa3TOH.
[IpaBna, B mocienHee BpeMs OMIIMHU, OTBEYarollee 3a yBeiauueHue ckopoctu pabdoTsl I1K, uamie Bcero
BBIHOCSITCSI TPOU3BOUTEIISIMU B OT/ICTBHBIN CHIEIMAIM3UpOBaHHbIN pazaen BIOS.

Integrated Peripherals
JlaHHBIA  pa3zien COAEpKUT TMapaMmerTpbl, OTBevarolue 3a padoTy, HWHTETPUPOBAHHBIX B

MaTEpUHCKYIO IUIaTy, MepUPEpUNHbIX YCTPOWCTB, TaKUX KaK: KOHTPOJUIEPHI KecTKuX auckoB, USB-
IIOPTOB, 3BYKOBBIX U CETEBBIX A1aNTEPOB, U MPOYUX.



CNOS Setup Utitity Copyright (C) 1984-2811 Auward Softuware
Integrated Peripherals

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

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

USBE Controllers [Enabled]

USBH Legacy Function [Enabled]

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

eSATA3 RAID Configuration [Press Enter)

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

Hanpumep, 31ech BbI MOXeT€ BKIIOYUTH/OTKIIOUYUTH BCTPOCHHYIO 3BYKOBYIO KapTy, MOIAEPKY
USB-ycTpoiicTB BBOAa uiu BRIOpATh peskuM RAID aiist co3anust MacCuBa KECTKUX JHCKOB.

Power Management Setup

3nech coOpaHbl OINLMH, OTBEYAIOUIME 3a JJIEKTPONUTAHME U PEXHUMBI 3HEprocOepexeHus
KommbioTepa. [IpakTHyeckn Bce COBPEMEHHBIE KOMITBIOTEPHI TO3BOJIIOT OCYIIECTBISATH YIPABJICHUE
ANIEKTPONUTAHUEM HEMOCPEICTBEHHO U3 ONEPALMOHHON CHCTEMBI, HO JUIS 3TOTO TpeOyeTcsl MOAJepKKa
co croponsl BIOS crnenmanmsupoBanHoro cranaaptel ACPI, pexum, u (yHKIHH KOTOpPOTO,
PEryIUpyIOTCS KaK pa3 B 3TOM paszere.

Tak »xe 31ech BBl MOXKETE yKa3aTb, Kakue JCHCTBHS JOJDKHBI MPOUCXOIUTH NMPH HAKATHH Ha
KHONKY MUTaHUS, HACTpouTh ycioBus BkitodeHus [1K u ero mepexona K MOHMKEHHOMY MOTPEOICHUIO
SHEPTUHU WM BBIXOA U3 «CIISTIKH.

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

ACP1 Suspend Type [SI(STR)] Iten Help
ACPI LED Control LEnabled)
Soft-0ff by PHR-BIIN [Instant-0ff1] Henu Leve
PME Event Make Up [Enabled]
Resune by Alarn [Disabled] [S1(POS)]
i Set suspend type to
1 Power Un Suspend under
HPET Support [Enabled] ACP1 0S
HPET Mode [32-bit nodel
Pouwer On By Mouse [Disabled] [S3(SIR)]
Power On By Keyboard [Disabled) Setl suspond tupe to
St o RAN unde
AC Back Function [Soft-0ff] ACP1 0OS
ErP Support [Disabied]

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

PnP/PCI Configurations

B stom paszzpene HaxozasTcs mapameTpsl yrnpaBieHus TexHonoruu Plug and Play, oTBeuaromieii 3a
pacripeniesnieHue pecypcoB Mexnay ycrporctBamu IIK m mx ObicTpoe KOHPHUrypHpoBaHHE, a TaK e
Hactpoiiku pabotsl mmHb PCI. Kak npaBuio, nanabie QYHKIIMU C yCIIEXOM BBITOJTHSIOTCS CHCTEMOU H



HEe TpeOyIOT pyyHOTrO BMeIIaTeslbeTBa. [103TOMY B COBPEMEHHBIX KOMIIBIOTEPAX JAHHBIA Pa3liesl MOKET
OTCYTCTBOBATh BOBCE.

PC Health Status (H/W Monitor)

CoBpeMeHHbIE MATEPUHCKHUE IIJIaThI BCET/Ia OCHAIIAIOTCS AaTYNKaMH, KOHTPOJIMPYIOIMMHU pabodne
TEMIepaTypbl W HaNpsDKEHUS OCHOBHBIX YCTPOMCTB, @ TaK K€ CKOPOCTH BpALICHUS BEHTUISATOPOB
CHCTEMBI OXJIaXXKIeHns. Bee ux mokasarenu kKak pa3 1 0TOOpakaroTCs B JaHHOM pasJielie.

[Tomumo storo B PC Health Status MOXHO ympaBisTh peXHUMaMu paObOThl BEHTWISATOPOB U
HAcTpauBaTh BapUaHTHI OMOBEUICHWH Ha CIy4ad BO3HHMKHOBEHHS IEPErpeBa, OCTAHOBKH Kylepa HIIH
OTKPBITHUS KPBIIIKK KOpITyca.

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

Reset Case Open Status [(Disabled) [ten Help
Menu Level

[Disabled]

Don't resel case

open statucs

[Enabled]

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

CPU Marning Tenperature [Disabled)
CPU FAN Fail Warning [Disabled]
POMER FAN Fail Warning [Disabled]
SYSTEM FAN1 Fail Warning [Disabledl

Enter :Select +/-/PU/PD:Value F18:S i Fl:Ceneral Help
swious Values FB6:Fail-Safe Defaults F7: zed Defaults

Frequency/Voltage Control

B nanHoM paznene coOpaHbl mapaMeTphl, OTBEUYAIOIIME 32 YCTAHOBKY pab04MX 4acTOT U 3HAYCHUH
HaIpsDKEHUH JUIS TIPOLIECCOpa, ONEPATUBHOM MaMATH, BUACOKAPTHI U APYTUX YCTPOUCTB. 110 ymomyanuto
BCE YaCTOThI ¥ HAIIPSHKEHUS UMEIOT PEKOMEHI0BaHHbIE 3HAYECHN U HACTPAUBAIOTCS aBTOMATUYECKH, YTO
rapaHTUPYET HaJIeKHYIO pabOTy CUCTEMBI.

Phoenix - AwardBIOS CMOS Setup Utility
Frequenc ltage 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]l
PCIE Frequency(Mhz) [100]
0C Recovery [Disabled]

Save Profile [Press Enter]
[Press Enter]

Ti+«:Move Enter:Select ave ESC:Exit F1l:General Help
FS:Previous Values : Defaults




Tem He MeHee, 3HaUeHHE HEKOTOPBIX I1apaMeETPOB 3TOr0 pa3ziesia MOXKHO U3MEHATh BPYUHYIO. JTO
JaeT BO3MOXKHOCTh Pa3orHaTh MPOIECCOp, MaMATh U MPOYUE KOMIIOHEHTHI, 3aCTaBUB MX PadOTaTh Ha
MOBBIIIEHHBIX YacTOTax. TOJIbKO HEOOXOIUMO IMOMHHUTBH, YTO C OJHOW CTOPOHBI, PAa3TOH IO3BOJISET
YBEJIMYUTH OOIIYIO0 MPOU3BOAUTEIBHOCTh CUCTEMBI, a C JPYroi — MOKeT BbI3BaTh coou B padore IIK u
CTaTh MPUYMHOM BBIXOJA M3 CTPOsS Pa30THAHHOIO »Keje3a (HampuMep, NPU YCTAHOBKE 3aBBIILIEHHBIX
3HaueHUH HanpshkeHuit). Tak 4yTo 31€ech cieayeT ObITh OU€Hb OCTOPOXKHBIMHU.

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

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

Advanced Frequency Settings [Press Enterl]
Advanced Memory Settings [Press Enterl Menu Level
Advanced Voltage Settings [Press Enterl
Miscel laneous Settings [Press Enterl

BIOS Version F6

BCLK 188.32 MHHz
CPU Frequency 4514 .47 MHz
Memory Frequency 2148.24 MHz
Total Memory Size 16384 MB

CPU Temperature 38.8 °C

Ucore 1.344 V
DRAM Voltage 1.688 V

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

Crout OTMCTUTL, YTO MHOTHC KPYIIHBIC MPOU3BOAUTCIIN MATCPUHCKHUX IJIAT OIILIUHA I1O HaCTpOﬁKe

4acTOT U HaNpsKEHUH BBIHOCAT B CIELMAbHBIM pa3en ¢ OpUIMHAJIbHBIM Ha3zBaHueM, Hanpumep MB
Intelligent Tweaker (M.1.T.) wau Cell Menu.

Load Fail-Safe Defaults

DTO HE paszfien, a KomaHjaa, copaceiBatomas Bce HacTporiku BIOS k 3HadeHMSIM MO yMOJTYaHUIO,
IIPU KOTOPBIX rapaHTHpyeTcsl cTaOuibHas paboTa Bceil cuctemsl. Ilocie BbIOOpa 3TOro MyHKTa nepen
BaMHU OTKPOETCsI OKHO, B KOTOPOM HOTPeOyeTCsl MOATBEPAUTH COPOC HACTPOEK Ha)KaTUEM KIaBUIIU «Y ».

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

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)7 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

Komanna, ycranaBmuBaromas 3HaueHHss HacTpoek BIOS Takum oOpasom, uToObl Obl OblIa
obecrieueHa ONTHMalIbHAs MPOU3BOANUTEIBHOCTE KOMITBIOTEPA C COXPAHCHHWEM CTAOMIBHOCTH pabOTHI
BCEX €ro KOMIOHEHTOB. [Ipu 3TOM mapameTpbl, KOTOPBIE MMOABEPralOTCsl aBTOMATHYECKOMY H3MEHEHHUIO,
3aBUCST OT MOJIENIN CUCTEMHOH IIJIaThl ¥ MOTYT Pa3HUTHCSL.

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

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

Standard CHMOS Features Load Optimized Defaults

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

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

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

Load Optinized Defaults

OnHako y4yTHTe, 4TO Takas ONTHMH3AIMS HACTPOEK B HEKOTOPBIX CIIydasiX MOXKET NMPHUBECTU K
HecTaOUIbHOW paboTe cHUCTEeMBbl H3-32 HECOBMECTHMMOCTH YCTaHOBJIEHHOro oOopynoBaHus. Torma
CIeyeT BEPHYThCS K HACTPOWKaM MO yMmoidaHHI0 mpu momourn komanasl Load Fail-Safe Defaults u
onpo0OoBaTh HACTPOUTDH HYKHBIE ITApaMETPhl BPYUHYIO.

Set Supervisor Password

Komanna, kotopasi mo3BOJsieT yCTaHOBUTh, CHATh WJIM U3MEHUTh aJIMUHHMCTPATUBHBIN MHapoJb,
KOTOPBIN UCIIOJIB3YETCS JIJIS TTOJTHOTO JIOCTYMa Ko BceM HacTpoiikam BIOS, a Tak »e nipu 3arpyske [1K.

Set User Password
Komanna, ycraHaBnuBaromas IOJIb30BATENIBCKUN I1apOJIb, IO3BOJIAIOIMIMI IOJYYHUTH JIOCTYN K
npocMoTpy 3HaueHuid mapameTpoB BIOS. To ectb OONBIIMHCTBO HACTPOEK OYAET 3aKphITO IS

penakTrpoBaHus. Tak ke JaHHBIA IMApOJIb MOXKHO HCIIOIB30BATH MPHU 3arpy3Ke KOMIIbIOTEpPA.

OcHoBubIe pasnensl BIOS Setup ¢ ropn30HTaIbHBIM INIABHBIM MEHIO (cepblil hoH)

Main

Hcxons u3 Ha3BaHMs, 10 MHEHHUIO pa3pabOTYMKOB, B 3TOM pa3jieie coOpaHbl I1aBHbIE HACTPOUKH
BIOS, x KOTOpBIM OTHOCSTCS BpeMsl M Jara, HapaMeTpbl YCTaHOBJICHHBIX JMCKOBBIX HAKOMUTENIEH U
obmrast cuctemHast undopmanus (Bepcus BIOS, moznens mponeccopa, 00beM YCTaHOBICHHOW MaMsITH).

Takum ob6pazom, Main siBisieTcst MpaKTHYECKH MOJTHBIM aHAJIOTOM YK€ 3HAKOMOTO HaM paszena Standard
CMOS Futures.



BIOS SETUP UTILITY

Suystes Tine

Kak BbI, HaBepHOE, YK€ IOTagaiCh, HanOoOJee BOCTPEOOBAHHOW OIIMEH B JaHHOM pasfele,
SIBJISIETCS] HACTPOMKA CUCTEMHOU JJaThl U BPEMEHH.

Advanced

Kaxk mpaBuiio, 3TOT pa3zesn uMeeT HauOoJbIlee KOJTUIESCTBO O IS HACTPOMKH KOMIIOHCHTOB U
IIK u BKirouaer B cebsl cpa3y HECKOJbKO 3HAUMMBIX MOJPA3JeNIoB. 37€Chb HAXOIATCS IapameTpsl,
oTBeyamolue 3a padory ueHtpambHoro mpormeccopa (CPU Configuration), omeparuBHO# mamsTH,
Bueoaantepa, ynmcera (Chipset), mmuel nepenaun nanusix PCI u rexnonoruu Plug and Play (PnP/PCI
Configuration, PCI PnP), Bcrpoennsix mnepudepuiinbix ycrpoiicte (Onboard Device Configuration),
noproB USB (USB Configuration) u gpyroro o6opynoBaHusi.

» JumperFree Confliguration

Tak e B 3TOM pa3zziesie MO’)KHO HalTH ONIUHU Pa3roHa, MO3BOJISIONINE BPYUYHYIO 33/1aBaTh 3HAUYCHUS
YacTOT W HampsDKeHWH Tmporeccopa, mamsatd, a Tak ke muHbl PCI-E. B HekoTopslx ciydasx,
JIOTIOJTHUTENIBHO TOJb30BATENIAM JOCTYIHA perynupoBka 3ajepxek O3V (raiimunru/mateHtHocts). Bo
MHOTHX MOJENAX MaTepUHCKHX IUIAaT, MapaMeTpbl, OTBEYAIOLIUE 3@ Pa3rOH, BBIHOCATCS B OTAEIbHBIN
noapasnen (Hanpumep, JumperFree Configuration) uiam gake caMOCTOSATENbHBIM pa3/iesl TITaBHOTO MEHIO
(AlTweaker, Overclocking winu ExtremeTweaker).

W3-3a npoctaToyHOro O0sbLIIOr0 HabOpa KOMIIOHEHTOB M Pa3HOOOpasusi MapaMeTpoB, pasfel
Advanced nmpakTuyecku He UMeeT YHU(UIMPOBAHHOM CTPYKTYyphl. B 3aBHCHMMOCTH OT MoJenu IUlaThl U
pazpaborunka BIOS, xonudecTBO 1moipa3eioB/HaCTPOCK U UX Ha3BaHUSA MOTYT CUJIBHO pa3HUTHCS. Benb
ecnu cpaBHHMBaTh ¢ Bepcueil BIOS Setup, xotopas mmeer cunmidi GoH, TO MOITydaeTcs, 4YTO B paszene



Advanced cobpano comepxumoe cpasy msatd pasaenos: Advanced BIOS Features, Advanced Chipset
Features, Integrated Peripherals, Frequency/Voltage Control u PnP/PCI Configurations.

Power

JlaHHBII pa3zaen 1Mo cBoeMy COACPIKaHMIO U CYTH WACHTHYEH pazaenam Power Management Setup u
PC Health Status (H/W Monitor).

Suspond Node

3/1ech HaxoOJATCS IapaMeTpbl, OTBEYAroIlMe 3a dJeKTponuTaHue u sHeprocoOepexenue IIK,
MOHHUTOPUHI PabouuX TEMIIEpaTyp W HANpPSHKEHUH €ro OCHOBHBIX KOMIIOHEHTOB, a TakK )K€ KOHTPOJIS
CKOPOCTEH palleHHs] BEHTUIISATOPOB.

Boot

Vike W3 Ha3BaHMS BHUIHO, YTO JAHHBIA pasjiei OTBEYacT 3a KOH(UIYpHUPOBaHHE MapaMeTpOB
3arpy3kd KOMITbIOTepa. VIMEHHO 3/eCh pa3MelleHbl, BOCTPEOOBaHHbIE MHOTHMH IIOJIb30BATENISIMH,
HACTPOWMKH  OMNpENCNICHUS  TOCICIOBATEIbHOCTH  ONMpOca  3arpy30YHBIX  YCTPOWCTB |
BKJITIOUeHHe/oTKIFoueHre kiasummu «Num Locky» (moapasaen Boot Settings Configuration).

BIOS SETUP UTILITY

» Doot Dowice Priority

Bo mHormx ciyuasx pasnen Boot Bkirouwaer B ceOst moapasznen Security, conepikamuii KOMaHIIbI
YCTQHOBKH, CHATHS WIM M3MEHEHMs aJMUHUCTPATHUBHOIO M IMOJb30BATEIbCKOIO Mapojei. B HeKoTophix
xe Bepcusx BIOS Setup mapamerpbl ympaBieHMsl NMapoisiMU MOTYT OBITh BBIHECEHBI B OTAEIbHBIN
OJHOMMEHHBIN pa3aen.



Tools

BOJBIIMHCTBO ~ CHCTEMHBIX IUIAT OT momynsipHoro  mpousBoautens ASUS,  comepxut
JIOTIOJTHUTEIBHBIA pa3zies, B KOTOPBIA MOMEIIAIOTCS BCIIOMOTAaTeIbHBIE HHCTPYMEHTHI i OOHOBJICHUS
BIOS (EZ Flash 2), orkmouenus/Brinrouennss muau-OC Ha sape Linux (Express Gate), coznmanms
npoduiei naauBuayanbHbix HacTpoek BIOS (O.C. Profile), a tak e mpoBepku HOAKIIOYCHHUS CETEBOTO
kabeJst Bo Bpems 3arpy3ku [1K (Al NET 2).

Exit

DTOT pas3zen OTBeYaeT 3a BhIXOJA M3 MEHIO HacTpoek BIOS u o0beauHseT B cebe Takue KOMaHIbI
KaK:

o Exit & Save Changes — obecreurBaeT BBIXOA M3 MPOrPaMMBI C COXPaHEHHEM BCEX CEIaHHBIX
BAMU U3MEHECHUM.

o Exit & Discard Changes - ocyiiecTBIseT BbIXO/] 3 MIPOrpaMMbl 0€3 COXPaHEHHUS BCEX CACTaHHBIX
VW3MEHECHUM.

e Load Setup Defaults — BosBpamiaer nHactpoiiku BIOSK 3HaueHHsIM 1O yMOJIYaHHIO (COpOC K
3aBOJICKUM HacCTpoOilKam).

o Discard Changes — oTMeHa ciefaHHbIX U3MEHEHHI 0€3 BBIX0/1a M3 MTPOrPaMMBbl.

BIOS SETUP UTILITY

Exit B Sove Changes

Save conliguration changes and exit now?

10K [Cancell

[Tocne BBIOOpa MHOOOH W3 BHIMICYKAa3aHHBIX KOMAaH] Tepe] BaMU MOSBUTCS OKHO, B KOTOPOM
HE00X0/IMMO MOJITBEPIUTH €€ BBIIIOJIHEHNE, HaXaB KIaBUILy «Y», a 3aTeM «BBoi»

YcraHoBKa BpEMEHM U J1aThl

BIOS Setup ¢ cunum ponom

C moMoIIpI0 KJIABHIII CO CTPEIOYKaMHu TepemeniaeM Kypcop Ha pasaen Standard CMOS Futures u
HaxkuMaeM «BBoay» («Enter»). HacTo 3TOT pa3jen CTOUT MEePBbIM U HUYETO HUKYJA MepeMeIiaTh He HaJo,
HO OBIBAIOT M UCKJTFOYCHHUSI.

CMOS Setup Utility - Copyright (C) 1984-26811
Standard CMOS Features

Date (mn:dd :yy) Feb 16 2814
Tine (hh:nn:ss) 2l =19 : 1%




B oTKpBIBIIEMCSI OKHE C ONIMSMHU, CBEPXY HAXOIUM JBa HYXHBIX HaM mapamerpa — Date ([lara) u
Time (Bpewms). i mepememnieHus: MEXIy 3HAYCHUSMH TapaMEeTPOB HCIOJIB3YWTE CTpeNodku. Jlims
YCTAaHOBKHM 3HAYEHHH MOXHO TPUMEHATh Kak KiIaBuIM «+»/«PgUp» wmmm «-»/«PgDn», Tak u
HEMOCPEACTBEHHbIN BBOJX 1P ¢ KiIaBUaTypbl. [l Qukcanuum yCTaHOBJICHHBIX 3HAUYECHUUN
npeAaHa3zHauyeHa kinaBuia «Bom» («Entery).

OOt anropuT™ JEHCTBUM 3/1eCh TOCTATOYHO MPOCT: yCTAaHABIMBAeM KypCOp Ha HYXHOE IOJe
(moxcBeunBaeTCs KpacHbIM), BBOJAWTE WM BbIOMpaeTe ero 3HaueHHMe u Haxumaere «Bmomay. [amnee
Mepexo MM Ha Clelylollee Iojie U BCe IMOBTOpAEM JO0 TeX IOp, MoKa Bce MapaMeTpbl He OyayT
YCTaHOBJICHBI.

[Tocne Toro kak Bce 3Ha4YE€HUs BBEACHBI, JIs1 COXPAHEHUS U3MEHEHUIN HakuMaeM KiaBuury «F10».
B oTkpbIBIIEMCS KPaCHOM OKHE BBOJIUM OYKBY «Y», HaKaB Ha KJIaBHATYpe OJHOMMEHHYIO KIIABUIITY.
[Tocne nepe3arpy3ku HOBbIE 3HAUEHUSI BPEMEHH U J1aThl BCTYIIST B CHILY.

BIOS Setup ¢ cepbim ¢poHOM
[Tpu moMoIIM KIIABHUIII ««—» U «—» BbIOUpaeM paszzaen Main, XxoTs B OOJBIIMHCTBE CIIydacB dTOrO

7enaTh HE MPUAETCS, TaK KaK OH IPAKTHYECKU BCET/la paclioyiaraeTcs MEPBBIM M OTKPBIBACTCSA IO
YMOJ4aHHUIO cpa3y nocie Bxona B BIOS Setup.

BIOS SETUP UTILITY
LS A AR

7 565181
[Tue 02/18/20141

Haxomum B aTom pazzaene napamerpsl System Date (Cucremuas nata) u System Time (CucremHoe
BpeMs) M IepeMeliaeM TyJa Kypcop, HUCIOJb3ys KIAaBHUIIUA «|» W «T». [anee s BBOAAa 3HAYECHMIA
UCIOJIb3YEM JIN0O HETTOCPECTBEHHO KIABUIIH C U(paMu, THOO0 KIABUIIH «+» U «-». [[J1s mepemerieHus
MEXIy MOJSIMU BHYTPM OJIHOTO NapaMeTpa 3jech IpeaHa3sHaueHa kiaBuma «Taby». Ilocne BBona
TpebyemMoro 3HaueHus1 HaXXnuMaeM «BBoa».

Kak u B mpegpiaymem ciydae, 4YTOObI COXpPaHUTh BHECEHHBIE M3MEHEHHS, HAKUMAEM KIIABHUIILY
«F10», a 3atem «Y». Cpa3y nocne 3toro npousonjer nepezarpyska 1K, u HoBble mapaMeTpsl BCTYNSAT B
CUITY.

CMeHa 3arpy304HOr0 YCTPOUCTBA

[Ipn ycTaHOBKe OMEpPAlMOHHOW CHCTEMbI WJIM MPOBEIECHUU MPOPHIAKTUYECKUX paboT ¢ yxke
yctanoBieHHo OC, 4yacTo He0oOXOAMMO 00ECIeUUTh 3arpy3Ky KOMIBIOTEpA HE C KECTKOTO JIHUCKa, a ¢
ontuyeckoro Hocutensi, USB-¢dmdmku wmm kakoro-nmuOo Apyroro ycTpoicTBa XpaHEHHs ITaHHBIX.
[ToaTomy oaHOM M3 caMbIX BOCTpeOOBaHHBIX 337a4, paJyd KOTOPOU PSAAOBBIM MOJIb30BATENSIM MPUXOAUTCS
«71e3Th» B HacTpoliku BIOS, sBnsieTcss HEOOXOAMMOCTh CMEHBI 3aTPy304HOTO YCTPOHCTBRA.

BIOS Setup ¢ cunum ¢poHom

[Tocne otkperTus nporpamMbl BIOS Setup, mepemeriiaem crpeoukaMu Kypcop Ha pasaen Advanced
BIOS Features u naxxumaeMm «BBom».

Advanced BIOS Features

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

EFI CD/DUD Boot Option [Autol

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




KnaBumeit «|» nepexoaum k mapametpy First Boot Device (Ilepoe 3arpy3o4Hoe yCTpOWCTBO) U
BHOBB XMeM «BBom».

w‘ First Boot Device

CDROM

ZIP

USB-FDD

USB-ZIP

USB-CDROM

USB~-HDD

Legacy LAN

Disabled
ti:Move ENTER :Accept
ESC:Abort

Jlanee niepes BaMH OTKPOETCS OKHO CO CIIMCKOM YCTPOMCTB, KOTOPbIE MOYKHO BBIOpaTh B Ka4eCTBE
3arpy304HbIX. Eciu turanupyercs 3amyck 1K ¢ onTrdeckoro qucka, To BBIOMpaeM P OMOIIH CTPEIIOK
3HayeHne CDROM wu nanee kxak oOblyHO «BBon». Ecnum HeoOXoaumo 3arpy3utbes € (UIBIIKH HIIH
BHEIIIHET0 MOPTAaTHBHOTO JHCKa, TO BeiOMpaeM onuuio USB-HDD. Takum xe 00pa3oM MOKHO BBIOpATh
BTOpOE U TpeThe 3arpy3ounbie ycrporictBa (Second Boot Device u Third Boot Device).

[Ipu 3TOM CTOHT y4ecTh, UTO €CIIM B KOMIIBIOTEPE YCTAHOBJIICHO CPa3y HECKOJBKO KECTKUX JUCKOB
WIA TBEPJOTEJBbHBIX HAKONUTEIEH, COAEp)KALIMX CHCTEMY M SBISAIOLIMXCS 3arpy304HbIMH, TO IS
yKa3aHUs [10CIe10BaTeIbHOCTH UX Opoca, MpeaHa3HaveH cnenuanbhblid nyHKT Hard Disk Boot Priority.

Jlnist TOrO, 4TOOBI BCE CACIaHHbIE BAMH HACTPOWKH BCTYIWIIH B CHITY, HE 3a0y/IbTE HAKATh KIIABUIILY
«F10», 3aTteM «Y» u HakoHel «BBoay.

BIOS Setup ¢ cepbim GpoHOM

ITocne otkpeiTusi okHa HacTpoek BIOS ¢ momomrpio kimaBumm «—» BblOMpaeM NmyHKT Boot u
HaxxuMaeM «BBony. Jlanee Bac MOXKET 0XKuaTh JBa BapHaHTa, B 3aBUCUMOCTH OT Bepcuu BIOS.

BIOS SETUP UTILITY

Ist Hoot nmwg

M-STH00
CD-ROM

ATAPI

B nepBom ciyyae BBl yBUANUTE cpa3y CHHCOK Ha3HAYEHUS 3arPy304HBIX ycTporcTB. O003HaUatoTCs
oan kak lIst, 2nd um 3rd Boot Devices (COOTBETCTBEHHO IE€pBOE, BTOPOE M TPEThE 3arpy304HbIC
yctpoiictBa). [lepemerienne Mo CHOUCKY MPOU3BOAUTCS KiaBumamu «T|», BbiOop 3Hadenwit (HDD,
CDROM, USB, Removable) — knaBumramu «BBoa» Witk «+/-».



BIOS SETUP UTILITY

» Boot Device Priority

Bo BropoMm ciyuae pasmen Boot Oymer comepikaTh HECKOIBKO MOAPA3/CIOB, CPEIH KOTOPHIX B
JAHHOW CHUTyalluk Hac WHTepecyeT nmyHKT Boot Device Priority. IlepemenaeM Ha HEro Kypcop, U
HakuMmaeM «BBogy». Cpa3y mocie 3TOro mepel BaMH OTKPOETCS OKHO CO CIIMCKOM 3arpy304HBIX
YCTPOMCTB, BEIOOP KOTOPBIX OCYIIECTBISCTCS TOUHO TAKHM K€ 00pa30M, Kak ObLIO OMHUCAHO BBIIIIE.

BrnanmenblieM HECKOJBKHUX HAKOMUTENECH CTOMT oOpartuTh BHUMaHue Ha moapasaen Hard Disk
Drives. VIMEHHO B HEM OCYIIECTBISECTCS BBIOOp HPUOPUTETHOTO 3arpy304HOTO [HCKA CpEIu
YCTaHOBJICHHBIX B KOMIIBIOTEpE BHHYECTEPOB. Ecim ke y Bac yCTaHOBJICHO HECKOJIbKO ONTHYSCKHX
HPUBOJIOB, TO B 3TOM CIIy4ae BHIOOP CPEM HUX MPHOPUTETHOIO YCTPOICTBA MOXKET ObITh OPraHM30BaH B
nojpaszaeie CDROM Drives.

[Tocne 3aBepiieHHsT HACTPOCK, ocraercs Haxkarh kiaBumry «F10», a 3arem «BBom», 4T0OBI
COXPaHHUTh BHECCHHBIC H3MCHEHUSI.

IMopsinok BbINOJIHEHUS Pa0OTHI:
[Tocie BKIIOYEHHsT KOMITbIOTEpa HaXaTh W yuaepxuBath KiaaBuiry Del, mms Toro 49roOsr
3amyctmiack nporpamma CMOS Setup BIOS

Ycranosuts Hactpoiiku BIOS mo ymomaanuto

VY CTaHOBUTH TEKYIIHE BpEMsI U AaTy

Y cTaHOBUTH TUCKOBOI,

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

Bxuttounts aBTOHA00p HaXkaToi kiaBumu 30 cUMB./ceK.

Bxuttounts 3aepxKy nepes aBToHabopoM 250 Mcek.

Brutounts ¢pynakmmro ACPI

0. Otkirounts BrOopoi kaHan IDE

. Otxrounth kKoHTpOsuiep USB

12. OTxI0YUTh MOCIEI0BATENbHBIN MOPT

13. CnenaTp aBTOMaTHYECKOE ONpEAEIEHIE TapaMeTPOB KECTKOTO ANCKA

BOooNooa~WONE

-
[N

[Tocne BeimonHEeHUs pabOThI OKA3aTh Pe3yJIbTaT MPEM01aBaTeNo.

KOHTpOJIbHBIe BOIIPOCHI

=

Jis gero HyxHa mporpamma CMOS Setup BIOS ?

Kakue napameTpsl MOXKHO U3MEHHUTH C MTOMOIIBIO 3TOH MPOrpaMMBbl?

3. s 9ero HeOOXOIMMO yCTaHABIUBATh MTOCIIEIOBATEILHOCTh YCTPOHCTB, C KOTOPBIX MOXET

OCYIIECTBIATHCS 3arpy3Ka ONepalioOHHON CUCTEMBbI?

Kakoit mapameTp HanpsMyro BIUSIET HA IIPOU3BOUTEIHHOCTh CUCTEMBI?

Ecnu xakue — nu6o mapamerpsl BIOS HacTpoeHb! HeNpaBMIIbHO, KaK BEPHYTHCS K

NepBOHAYATbHBIM (DAOPUIHBIM HacTpOKaM?

6. Kakue criocoObl 3alIUTHI OT HECAHKIIMOHUPOBAHHOTO JOCTYIA MOXKHO YCTAaHOBHUTH CPEJCTBAMU
BIOS?

7. Kaxk B BIOS OoTKNIOYHATH JUCKOBOJI WIIH KECTKUHN TUCK?

N

ok~



dopma npeacTaBJeHus pe3yabTarTa:
Otuer o npojenaHHoi padoTe:
Tema u 1ienmp paboThl
2. Omnucanue Xojaa NMPOBEACHHUS Pa0OTHI, OMMOOK, BOSHUKIIUX B PE3yJIbTaTe BHIMOJIHEHUS paboThI,
anmnapaTHbIX XapaKTePUCTUK KOMITbIOTEpa
3. OtBeThI HAa KOHTPOJIbHBIE BOTIPOCHI

=

Kpurtepun onenku:

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

O1eHKa «XOpOIIO» CTAaBUTCS, €CIIM XO/1 BBIIOJIHEHHS 3aJaHUs BEPHBIH, HO ObLIa JOMYIIEHA OJHA
WM JIBE OIIMOKH, MPUBE/IINE K HEIIPAaBUIIBHOMY Pe3yJIbTaTy.

OneHka «ya0BIETBOPUTENBHO» CTABUTCS, €CJIU IIPUBEIEHO HETIOIHOE BBIIIOJIHEHNE 3aJaHUSI.

OneHka «HeyI0BICTBOPUTEIBHOY» CTaBUTCS, €CIIU 3aJJaHUE HE BHITIOJIHEHO.



Tema 2.5 KoMnoHeHTHI CHCTEMHOI'0 0JIOKA

JlaGopaTopHoe 3ansaTHE Ne O

CO6op undopmanuu 06 ycTaHOBIEHHOM Ipolieccope. TecTupoBanue mpoueccopa Ha
MPOU3BOUTENBHOCTD U OTKa30yCTOMYUBOCTD

Heap: 1. U3yunTh OCHOBHBIE XapaKTEPUCTUKH LIEHTPAIBLHOTO IIPOLIECCOPA.
2. O3HaKOMUTBCS ¥ IPOM3BECTU U3MEPEHUE OBICTPOAEHCTBHSI ITPOLIECCOPA C TOMOIIBIO

TCCTOBBIX IIPpOrpaMM.

Beinosinus patdory, Bel Oyaere:

ymemp:

- YCTaHaBJIMBAaTh U MOJEPHU3UPOBATH LIEHTPAIbHBIN MTPOLIECCOP;

- TECTUPOBATH MPOIECCOP HA MPOU3BOIUTEIBHOCTh U OTKA30yCTONYNBOCTH;
- BBITIOJHSATH MTOMCK HEOOXOAMMON MH(POPMALIUH.

MaTepnaﬂbnoe odecmeyeHue:
MeTtoanueckue YKa3aHus A1 BBIIIOJIHCHUS J'Ia60paTOpHLIX pa60T, KOMIIBIOTEP.

3aganme:

1. O3HaKOMUTBCS UM TOJYyYUTh HABBIKM pPAaOOTHl IO YCTAaHOBKE M MOJEPHU3ALMU
LIEHTPAJILHOTO IIpoLeccopa.

2. O3HaKOMHTHCS ¥ TIOJYYUTh HABBIKK U3MEPEHUS OBICTPOACHCTBHS MPOLIECCOPa C TOMOIIBIO

TCCTOBBIX IIPpOIr'paMM

Kparkue Teoperuyeckue cBeeHHA:

1. MukpocxeMma, peanusyromias QyHKIMH LIEHTPAIIbHOTO IIpoIieccopa MePCOHATBHOT0 KOMIIbIOTEPA,
Ha3bpIBaeTCsl MHUKpomporeccopoM. OOs3aTeNbHBIMU  KOMIOHEHTAMHU MHUKPOIIPOLIECCOpa  SIBIISETCS
apudMeTruKo — Jorudeckoe yctporcto (AJIY) u yctporictBo ynpasienus (YVY).

AJIY oTBeuaeTr 3a BBINOJHEHHE apU(PMETHUECKUX M JIOTHYECKUX omepanuil, a YV KoopaIuHUpyeT
paboTy BceX KOMIIOHEHTOB U BBITIOJTHEHHUE MTPOLIECCOB, MPOUCXOIALINX B KOMIIBIOTEPE.

IIponieccop xoMmbroTepa NpeAHa3HadeH A 00paboTku nHpopmanuu. Kaxapii mporeccop umeer
ornpezieNeHHbId Habop 0a30BbIX omepanuil (KOMaH[), HaIpUMep, OJHOM W3 TaKUX OIepaluil sBisercs
oTepaLus CIOKEHHs TBOUYHBIX YHCEIL.

TexHUYEeCKH MPOIEeccop peanu3yeTcs Ha OOJbIIOM WHTErpalbHOM CcXeMe, CTPYKTypa KOTOPOM
MIOCTOSIHHO YCJIOXKHSETCS, U KOJINYECTBO (DYHKIIMOHAJIBHBIX 3JIEMEHTOB (TUIA JTUOJ UM TPAH3UCTOP) Ha
Hel nocTostHHO Bo3pacTtaet (ot 30 Teicssy B mporieccope 8086 10 5 muiuinoHoB B miporieccope Pentium II).

ITox TakTOM MBI IOHMMAaeM MPOMEXYTOK BPEMEHH, B T€UCHHE KOTOPOIO MOXKET OBbITh BBHIMOJIHEHA
aJIeMEHTapHas onepaius. TakTOBYIO 4acTOTYy MOXHO M3MEPUTh U ONpeAeNuTh ee 3HaueHue. Exannuna
M3MEepeHus 4acTOThl - MI'Il — MUJIJTMOH TaKTOB B CEKYH]Y.

Jlpyroil xapaKTepUCTHKOM mpoleccopa, BIMSIONIEH Ha €ro MNpOU3BOAUTEILHOCTh, SBIISETCS
paspsaaHocTh. B oOmeM cinydae HpOM3BOAUTENBHOCTH IpOLECCOpa TEM BhIIIE, YeM OOJIbIIe €ro
pa3psaHocTh. B Hacrosiiee Bpemsi ucnonb3yroTes 18,16, 32- u 64-pa3psiaHble TPOLECCOPBI, TPUYEM
MPAKTUYECKH BCE COBPEMEHHBIE MPOTrPAMMBI PacCUUTaHbl Ha 32- 1 64-pa3psaHbIe TPOLECCOPHI.

YacTto YTOUHSAIOT pa3psAHOCTh Ipoleccopa M MUIIYT, Hampumep, 16/20, yTo o03HA4aer, 4TO
nporeccop uMeeT 16-paszpsanyro mHUHY JaHHbIX U 20-paspsiHyio MUHY ajapeca. Pa3psaHocTs aapecHoi
IIMHBI OIpEAeNsieT aapecHOe IMPOCTPAHCTBO MpOLEccopa, T.€. MAaKCHUMalbHbIM 00beM orepaTUBHOU
NaMsTH, KOTOPbI MOXKET OBITh YCTAHOBJIEH B KOMITBIOTEPE.

B mepBoM oOTeuecTBEHHOM NEPCOHATLHOM KOMMbIOTEpe «Arart» (1985 r.) Obul ycTaHOBICH
IpoIeccop, UMEBIIUH Pa3psAIHOCTh 8/16, COOTBETCTBEHHO €TI0 aJpecHOe MPOCTPAHCTBO COCTaBIsLIO 64
K6. CoBpemennsrit mporieccop Pentium II umeer paspsgHocth 64/32, T.€. €ro aapecHoe MPOCTPaHCTBO
cocraBisieT 4 I'6.



[Ipon3BOAUTENBHOCTH IPOLIECCOPA SIBISETCS UHTETPATBHOM XapaKTepUCTUKOM, KOTOpasi 3aBUCUT OT
94acTOTHI MPOLIECCOpa, €r0 Pa3psSAHOCTH, a TaKKE€ OCOOCHHOCTEM apXUTEKTYphl (HaJU4Mue K3LI-MaMSITH U
ap.). IIpow3BoAMTENHHOCTH TMpOIECCOpa HENb3s BBIUUCIHTH, OHA OMNpENeNsieTcs B  Mpolecce
TECTUPOBAHUsA, T.C. OINPEACIICHHUS CKOPOCTH BBINOJIHEHUS MPOLECCOPOM OIPEICIICHHBIX ONepanuil B
KaKou-1100 MporpaMMHOMN cpejie.

2. IIporpamma CPU-Z GecruiaTHasi, CKkayaTh €€ MOYKHO Ha CaiiTe pa3padoT4ynKa. ABTOP MPOTrPaMMBI
- Franck Delattre. [Iporpamma perynsipHo 0OHOBIIsIETCS.

[Tocne pacnakoBku u 3anmycka CPU-Z OTKpbIBaeTCs OKHO C BOCEMBIO BKJIAJKaMH 110 OCHOBHBIM
napaMerpam LIEHTPaJIbHOTO MPOoIeccopa U NaMsATH KoMIbtoTepa (puc.l):

6]
U | Coatven | Marbowd | Memory | 590 | Gragreos | Sench | At
Processcr
MName frtwi Core S 2300
Code Name Sandy Bnage MaxTDP  9SOW
Packaye Socket 11SSL0A
Technokgy 2 Core Vollage LO56Y
Speafication S Core ™ I5-2300 O © 1800
Famdy 3 Node! A Stepping 7
Ext. Pamiy & Ext, Model 24 Ravenn 02

Instructors  MIMX, SSE, SSE2, SSE3, S555E3, 5584, 1, 55E4.2, ENEAT, VTx,
AES, AV

Cods (Core 20) Cacdre

Core Speed M.ss M L1Data Ax 3218y Sway
Mutpher x00(%-31) L1lnat ¥ Brweay
But Speed 9.6 M2 Level 3 4x 255 Dytes 3-way
Level 3 6 Miytes E2way

Selecton | Cores | 4 Threads | 4

| . s
or. L53,0, x84 Toos |~ | Vakdate Ciose

Puc.1. Okno napameTpoB npoiieccopa nporpammel CPU-Z

[Ipu cBOpauMBaHUM B JIOTOK MPOrpaMMa BBIBOJUT B HEM TEKYIllee 3HAUEHHE YaCTOThI POLECCOpa;
Ha 3axsagke SPD, kpome naHHBIX 00 ycTaHOBIEHHBIX MOAYIsIX O3Y, MOKHO y3HATh O 3aHSATHIX CIIOTaxX
(puc.2). Takum oOpa3oM, BBl MOXETE, HE BCKpbIBas KOMIIBIOTED, OIPEIEIUTh BO3MOXKHOCTH
HapallMBaHUs MaMATH, YTO 0COOEHHO YA0OHO /17151 HOYTOYKOB.

a8

CRU | Caches | Marboard | Nemery
Merrory [Hoé Sebecton
|Gt 34 w| DOR3

Modue Soe

Mas Barciectt
Marufacturer
Part Numbey

Tewrgs Toble

Frequency

PC-1 800 Mrz)
Crudal Technoiogy
CTIL2630 3008 C 180

ELEC »3
655 My
a0 9.0

Aards

Week/ Yo

ROEC »

PR N2
100

Ous
0414

EDEC »7
800 My

MASE wCAss L ) e} 13
RASE Precherpe ) 9 0 1]
A5 a2 = n a

Clogs

Puc.2. OkHO OCHOBHBIX IapaAMETPOB MOAYJIEH AMATH

2. Tlporpamma AIDA64. VYtmmura FinalWire Ltd. ams tectupoBanms W wIeHTH(DUKAUU
KOMIIOHEHTOB TIEPCOHAIBHOTO KOMITBIOTEpa TMOJ YIPaBICHUEM OINepalroHHbIX cucteM Windows,
MIPEIOCTABIIAIONIAs JIeTalbHbIE CBEIEHUs 00 ammapaTHOM U MporpaMMHOM oOecnedeHuu. SBisercs
nocnenoBarenbHuLed Everest, mpunamnexameii ¢ 2004 no 2010 rona xomnanuun Lavalys, koTopas B
CBOIO ouepenb ocHoBaHa Ha AIDA32.
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Puc.3. Oxno nporpammer AIDAG4

JlarHasi mporpaMMa TO3BOJISICT MOJIYYUTh B METbYANHIINX MOAPOOHOCTSAX BCHO MH(MOpMAIHIO 000

BCCX HUMCHOINHXCS KOMIUICKTYIOIIHUX U YCTAHOBJICHHBIX IIPOTPAMMHBIX IIPOAYKTAX. KpOMe TOro, B Hel
HMCIOTCA HECKOJIBKO 6GH‘IMapK'T€CTOBI

UreHue M3 MAMSATH — 3TOT TECT HCIOIb3YET MAKCUMyM OINEPATUBHOMN MaMATH, AOCTYIMHOM IS
yrenust. Kox Tecta Hanucan Ha accemOiiepe U ONTUMHU3UPOBAH JJIs BCEX MOMYJISPHBIX IIPOLECCOPOB
ot AMD wu Intel; mpu 3TOM UCHONB3YIOTCS HE TOJIBKO CTaHAAPTHBIE KOMaHJbl X86, HO ¥ HAOOPbI
uncrpykuiit MMX, 3DNow!, SSE u SSE2. Bo Bpemsi Tecta HEPEPHIBHO MPOU3BOAUTCS MPSIMOE
oOpaitenue kK namstu. Jlanaslie untarores u3 010ka pazmepom 16 MO;

3anuchr B mamMsTh — 3TOT TECT HCIOJIb3YyeT MAaKCHUMYM OINEpPAaTUBHOM NaMsTH, JAOCTYNHOM ais
3anucu. Kox Tecta Takke HamucaH Ha acceMmOiepe M ONTUMHU3UMPOBAH Ui BCEX MOMYISPHBIX
nporeccopoB o AMD wu Intel; B ToM 4ucie ¢ HCIOJNIB30BAaHWEM CTAHIAPTHBIX KOMaHA X86 U
HabopoB uHcTpykuuii MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta 3amuch NpOU3BOIUTCS
HETPEPHIBHO, ITyTEM MPSIMOTO OOpalieHus K namsTH. JlaHHbIe 3anUChIBAIOTCS B OJIOK pazmepom 16
MGo;

KonupoBanue B naMsiTH — 3TOT TECT HUCIOJIb3YET MAKCUMYM ONEPATUBHOM MaMSTH, JOCTYITHOU
uis konupoBaHus. Koj Tecta Takke HamucaH Ha acceMOliiepe, ONTHUMM3HpPOBAH Ui BCeX
npoueccopoB AMD u Intel ¢ ucnons3oBanueM cTaHIapTHBIX KOMaHA X86 U HAOOPOB MHCTPYKLUH
MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTa mpoM3BOAUTCS 3aMUCh OJIOKA MaMATH pa3MepoM 8§
M6 B apyroit 6iok mamsTu pasmepom 8 MO. Omepanuu BBIIOJHSIOTCS HEMPEPHIBHO IIyTEM
OpSMOTro oOpalieHus K namMsITH;

3agepikka naMsATH — 3TOT TECT U3MEPSIET TUITMYHYIO 3aJI€PKKY IIPU YTEHUH JTaHHBIX U3 CUCTEMHON
namsTi. Bpems 3ajepKKu maMsaTu O3HAayaeT MHTEPBAJ BPEMEHU MEXIY 3allyCKOM KOMAaH[bl Ha
YTEeHHE U UX IOCTYIUIEHHEM B peructpbl mporeccopa. Koa Tecra Hammcan Ha accemOsepe u
ucrnonb3yer 1 MO naHHBIX, K KOTOpbIM OOpalaercs ¢ HCHOJIb30BaHUEM MPSIMOro JOCTyNa K
namsaTd. [Ipu pabote TecTa HUCMONB3YIOTCA TOJIBKO CTaHAAPTHbIE KOMaHAbI X86, OJMH MOTOK Ha
OJIHOM sIJIpe MPOIIECCOPA;

CPU Queen — mpocToil meTovYnCIeHHBIA TECT TpoIeccopa, (GOKyCHpYIONMicS Ha BO3MOKHOCTSX
IPOTHO3UPOBAHMS BETBJICHUS NPU PELICHUH KIACCUYECKOM 3anaun «rpobsemsl dep3s» Ha 100-
KJICTOYHOM JTOCKE;

CPU PhotoWOrxx — 1e04YHCICHHBIA TECT Ui OICHKH BBIMOJHEHHS Pa3IMUYHBIX 3a7ad OOIIero
XapakTepa, BBITIOJHIEMBIX MpH U poBoi 06padoTke dhoTonzodbpaxenuit. Bo Bpems Tecta ¢ oueHb
O6onpmuM  KM300pakeHueM B nanuTpe RGB BBIMONHAIOTCS clenyromue oOnepanuu: 3ajJuBKa,
oTpakeHue, MoBOpoT Ha 90° MO U MPOTUB YACOBOU CTPENKH, 3aMOTHEHUE N300PKEHHS] TOUKAMH CO
CIIy4alHBIM LIBETOM, IIEPEBOJ B OTTEHKU CEPOro, IOJIYYEHHE HEraTUBa. OJTOT TECT CHIJIBHO
3arpy’kaeT He TOJbKO apu(MeTHYecKue y3Jbl Mpoleccopa, HO U MOACUCTEMY JOCTYIa K MaMsTH.
@DakTUYEeCK OH TeHEepUpyeT OrPOMHOE KOJMYECTBO OOpamieHuid K MaMsITH U BBISBISET
HEed(PPEKTUBHOCTD CUCTEM, cozlepKaluX Oojee ABYX A1ep;

CPU ZLib — nenouncieHHslii TECT, M3MEPSIONINN TIPOU3BOIUTEILHOCTE MMPOLIECCOPA U MAMSTH TIPH
BBITTOJIHEHUH OTIepalui CKaTHsI ¢ UCTIOJIb30BaHUEM O0IIeJ0CTymHOM 6nbnmnoTexu Zlib;



* FPU Julia — u3mepsieT mMpou3BOJUTEILHOCTD TPH BBIOJIHCHUH ONEpAIlMi OJXWHAPHON TOYHOCTH
(32 Oura) ¢ TIaBaromIel 3amAToN Jis pacueTa HECKOJBKUX (PparMeHTOB MOMyJsIpHOro (ppakTaia
Julia. Ko Tecta HammcaH Ha acceMOiepe M ONTHMHU3HPOBAH JJIsl BCEX MOMYIISPHBIX MPOIECCOPOB
or AMD wu Intel; mpu »TOM HUCHOJNB3YIOTCS HE TOJBKO CTaHIApTHBIE KOMaHABl X87, HO H
pacumupenHsie Habops! HHCTpYKUUit MMX, 3DNow!, SSE;

* FPU Mandel — wusmepsieT mpou3BOAUTEILHOCTD MPH BBIMOJIHEHUH OIEpPAIMid JBOWHON TOYHOCTH
(64 OuTa) c TUIAaBalOMIEH 3amATOM AJs pacdeTa HECKOJbKUX (PParMEHTOB MOIYJSPHOTO (pakraia
MannensOpora. Kox Tecra Takxke HamucaH Ha accemOiepe M ONTHUMHM3UPOBAH ISl BCEX
nomyJsipHbIX TiporieccopoB AMD u Intel ¢ uconp3zoBanuem HabopoB HHCTpYyKIwid x87 u SSE2;

 FPU SinJulia — wusmepsieT Mpou3BOAMTEIBHOCTh IPU BBIIOJHCHUH OICPAIMi PACHIMPCHHOM
touHoctH (80 OWT) ¢ TUTaBAOIEH 3amsITON A pacueTa oJHOro (parMeHTa MOAU(PHUIIMPOBAHHOTO
¢dpaxrana Julia. Kog tecta Ttakke HamucaH Ha acceMOiiepe W ONTUMHU3UPOBAH Ui MPOLECCOPOB
AMD wu Intel ¢ ucnonb30BaHUEM TPUTOHOMETPUYECKHUX U SKCIIOHEHIMAILHBIX HHCTPYKIUNA Habopa
x87.

3. OCCT (or «OverClock Checking Tool) — mporpamMma i TECTHPOBaHHS COCTOSHHS
LEHTPAJIBLHOTO MPOLIeccopa.

XapakTepUCTUKH IPOTPAMMBI:

e 3 pa3NMYHBIX TUIA TECTOB
o CPU = oneparuBHas naMsaTh He TeCTUPYeTCs, 3amepsieTcs Harpes npoueccopa CPU,
PErUCTPUPYIOTCS OLIMOKH Ipolieccopa.
o RAM = ocymiecTBisieT MaKCUMaJIbHOE BBISBICHHE OLIMOOK, TECTUPYETCS BCSI LIEIIOYKa
IIPOLIECCOP-UUIICET-ONIepaTUBHAS TAMSITh.
o CMermianHbli = TECTUPOBAHUE MPOLIECCOPA U ONIEPATUBHON NaMSTH YE€peTyIOTCS.
e 3 pexxuma TeCTUPOBAHUS
o ABTOMaTHYECKUU = OAUH CMEIIAHHBIA TECT.
o HacrpanBaemsrii (OeckOHEUHBII) = OECKOHEYHAs IIeTI0YKa TECTOB TI0 BallleMy BHIOODY.
o HacrtpanuBaemslii ((pUKCHPOBaHHBIN) = MPOBEPKA C TUIIOM TeCTa 10 BallleMy BbIOOPY
(AU TENBHOCTD BBl TAKXKE ONPEENISIETE CAMOCTOSTENIBHO).
e UHTerpupoBaHHas cucTeMa MOHUTOPHHTA U MOJIYYEHUsI CUCTEMHON MH(OpMaIuK, pa3paboTaHHas
Ha JIBIDKKE Takux nporpamm, kak CPU-Z u Hwmonitor.
e Bremmnsas nporpaMma MOHUTOPHHTA MOAJEPKUBAET MHOKECTBO IUIArMHOB (Hampumep, Everest,
Speedfan u mHOTHE ApyTHE).
o ['paduku WLTIOCTPUPYIOT TEMIIEPATYPY U HAIMPSDKEHUE BaIETO0 KOMIIbIOTEpPA.

TSomn MounTopMMr
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Puc.4. Oxno nporpammer OCCT



ITpu nomomuu nporpammel OCCT MBI CMOXKEM MPOBECTH TECT clieAyromux komnoHeHTos [1K:
[Tponeccop, OneparuBHas namsth, 1 Marepunckas rara — CPU:OCCT
ITpoueccop — CPU:LINPACK
Buneokapry — GPU:3D
brox nmuranust — POWER SUPPLY
[Iporpamma OCCT mnipu NpoxXoXACHUM TecTa AaéT MaKCUMAJIbHYIO Harpy3kKy Ha TECTUpPYyEMbIe
kommoHeHThl [IK. W ecnu tectupoBanue 3akoHUmIOCh 0e3 ommbok, To 1K u cucrema oxiaxkaeHus
MOJIHOCTBIO HCTIPABHBI.
B okHe HacTpoek camoe IIaBHOE MPOCTaBUTh TEMIIEPATYPhI, IPH JOCTHKEHUN KOTOPBIX TECT OyneT
OCTaHOBJICH, 3TO HEOOXOAMMO JIs IPEIOTBPALICHHS BBIX0a U3 CTPOS KAKOTO JINOO y371a OT Meperpena.
Ecnu Bamemy I1K 5 u 6onee net, To BoicTaBisiiiTe Temneparypy 80°C. bonee mo3aHero BbITycka
JIeTalli OYEHb YYBCTBUTEIIbHBI K IIEPETPEBY.
PekoMeH10BaHHOE aBTOPOM IIPOrpaMMbl BpeMs Ui MPOXOXKAeHUs Tecta -30 MUHYT, HO camoe
ontumMaibHoe Bpems — 3To | yac. Ecnu ¢ sxene3om ecth nmpo0iemsl, To 3a 1 yac OHM TOYHO MOKaXKyYT ceOst!
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Puc.5. OxnHo HacTpoek nporpammel OCCT

PexuM TecTupoBaHUs:

Bbonbioit Habop — Tectupyrorcs Ha ommnbku [Ipoueccop, OneparuBHasi namsTh, 1 MatepuHcKkas
miara (4UIcer).

Cpennnii Habop — Tectupyrores Ha omnoOku Iponieccop u OneparuBHas NaMsATh.

Mannsrii Habop — Tectupyercs Ha omnOKku TosbKo IIporeccop.

Ecnu sxe mpu mpOX0XKIEHUHU TecTa BCE-TaKM BO3HUKIIM OIMMOKH, TO: B OKOIIKE MPOTpaMMbl OyieT
OIMCaHa MPUYMHA OCTAHOBKHM TECTa M €CIM OCTAaHOBKOW TecTa MOCIY)KHJa BBICOKas TeMIleparypa, TO
CTOUT TPOBEPUTH, U TOYUCTHTH OT IBUIM CHUCTEMY OXJXKICHHWS, €CIIM TECT NpEepBaH H3-3a OIINOKH
anmapaTtHoi yactu kakoro-nu6o ysna [IK (mpoueccopa, BUIeOKapThl, MaMsATH, MAaTEPUHCKOMN IIATHI) TO
TOTOBBTECHh K CKOPOM 3aMeHe AToi coctasisitonieid. Ecnu ommbOka Beimia rnpu tectupoBanuu bIT (6moka
MUTaHUs), TO 3TO ell€ He TOBOPUT O €ro HEMCIIPaBHOCTH, ckopee Bcero BII mpocTo He BBITATHBAET BCIO
CHCTEMY MPH MaKCUMAIIbHBIX Harpy3kax. JKATh C 3TUM MOXHO, pad0TaTh KOMIBIOTEpP OY/ET, TOJIBKO MPU
BKJIIOYEHUH, HANpUMep, KaKoH-HUOY1b MOIIHOW Urpbl, BII OnsTh MOXET He BBITSHYTh cUCTeMY. Tak 4To
3amymathbes o 3aMeHe bIT Ha 6onee MOIHBIN BCE e CTOUT.

Ilopsinok BbINOJHEHHSI PadOThI:

1. 3anoaHUTH CIEAYIONINE TapaMETPHI:

1. ®UO crynenra



Tun npoueccopa

Yactora (MI')

MHoxuTENDL

MomtnaocTs (BT)

Komosoe umst (a5 mporeccopos Intel)
HaGopb! nHCTpYKIIHi

Tun pazbema

. Texnmpouecc

10. Hanipspxenwue siapa

11. KonuyecTBo siiep ¥ IOTOKOB
12. Ksmi-naMsith BceX ypoBHEH
13. Mopenb MaTepruHCKOM IJIaThI
14. Yuncer

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

CoNOR LN

2. Bemonauts Tectuposanue nporeccopa: CPU Queen, CPU PhotoWorxx, CPU ZLib, CPU AES, FPU Julia,
FPU Mandel, FPU SinJulia. Pe3ybraThl 3amuicaTh B TETpab.

3. BremomauTh TectupoBaHue mpoueccopa B mporpamme OCCT. B HacTpoiikax TecTa yka3aTb MaKCHMAalIbHYIO
temneparypy He 6oibie 80°C. Yka3zats Bpems Tecta 30 muH. Pe3ynbTarhl 3anucarh B TETpapb.

®dopma npeacraBjieHus pe3yabTara:
OTtyeT o mpoJieIaHHOM padorTe.

Kpurepun oneHku:

OneHka «OTJINYHOY» CTaBUTCS, €CJIN 3a/laHUE BBINOJIHEHO BEPHO.

OrneHka «xXOpoIII0Y» CTAaBUTCS, €CITU X0/ BBHITTOTHEHUS 3aJaHHsI BEPHBIA, HO ObLIa TOMyIIeHa OHA
WJTU JIBE€ OIIMOKH, TPUBEIIITNE K HEIIPABUIILHOMY PE3YJIbTaTy.

OneHKa «yI0BIETBOPUTEIBHO» CTABUTCS, €CJIU MPUBEAEHO HETIOJHOE BBHIMOJIHEHUE 33/IaHNUS.

OneHka «Hey/10BIETBOPUTEIBHO» CTaBUTCS, €CIIU 3aJJaHUE HE BHITIOJIHEHO.



Tema 2.6 3anomuHawiue ycrpoiicrea 9BM

JlaGopaTopHoe 3ansitue Ne 10

TectupoBanue onepatuBHoit namatu. TectupoBanne HXXM /]

Henab: Hay4yuTHCS TECTHPOBATH KOMIIOHEHTHI CHUCTEMHOIO OJiOKa. YMETh 3allycKaThb TECTOBbBIE
MPOrPaMMBbI, JellaTh BBIBOJBI 00 WCIPABHOCTH KOMIIOHEHTOB. Pa30uMBaTh Ha JIOTMYECKUE pa3JeNbl H
(dbopMaTupOBaTh KECTKHUI TUCK.

Bbinosinus padory, Bel Oynere:

ymembs:

- TECTUPOBATh KOMIIOHEHTHI CUCTEMHOIO 0JIOKa;

- aHAJIM3UPOBATH PAOOTOCTIOCOOHOCTH KOMIIOHEHTOB;
- IOHUMATh TEKCTHI Ha MPO(ECCHOHAIBHYIO TEMY.

MarepuanbHoe obecrnieyeHue:
Meroandeckue ykazaHus JJis BBITOJHEHUS JJa0OPATOPHBIX paboT, KOMITBIOTED.

3aganue:
1. BbINOJHUTH TECTUPOBAHKME OIICPATUBHOM MaMSTH
2. BBIMONTHATE TECTUPOBAHHE )KECTKOTO JHCKA
3. BbIMONMHUTE pa30MBKY KECTKOTO JIUCKA
4. BoemonaHHUTH (OPMATHPOBAHUE KECTKOTO IUCKA

KpaTkue TeopeTnyeckue cBe1eHHs:
O01me cBeeHus

Iporpamma Memtest86+ v1.65

[Tone3nast yrunura s TECTUPOBAHUS ONEPAaTUBHOM mamsaTH KommbioTepa. [Ipuuém, TectupoBanue
ocymecTBisierca u3 "uncroi cpensl”, a He u3 Windows. Ilpu uHctawsiuun Memtest86 co3maéres
3arpy3o4Hasi AucKeTa WiM 3arpy3o04Hblii CD, 3arpy3uBIINCH C KOTOPBIX, MOKHO HadaTh TECTUPOBAHME
onepaTuBHOM namsATHU. [Iporpamma nM3BeCTHa BBICOKOW JOCTOBEPHOCTBIO PE3YJIbTATOB, HO U JIOCTATOYHO
JUIATEIbHBIM BpEMEHEM, HEOOXOUMBIM ISl TeCTHpOBaHUsl. PaboTa MpouCXOAUT UKINYECKH, BCE TECThI
MIOBTOPSIIOTCS. HEOTPAHUYEHHOE KOJIMYECTBO Pa3, IMOKA MOJb30BATENb HE OTMEHUT X COOTBETCTBYIOIIEH
koMaHoM. TakoW T™OAXOJ CHOCOOCTBYET TOMY, YTO MOXHO OCHOBATEIbHO MPOTECTUPOBATH
onepaTtuBHY0 MaMATb. OOBIYHBIM TecT npoxoaut 3a 20-30 MUHYT, €ClIM K€ Bbl XOTUTE OCHOBATEJIBHO
IIPOTECTUPOBATH NaMSTh, TO IOTOHSNWTE YTUIUTY XOTA Obl CyTKH. OMMOOK OBITH HE JOJHKHO. PerynspHeie
OOHOBJICHHS MTO3BOJISIOT UCIIOIB30BaTh YTUINTY Ha HOBEHIIMX anmnapaTHbIX miardopmax 6e3 ornaceHuit o
MOTEHIIMAJIBHBIX MPOOIEeMax COBMECTUMOCTH.

Bad-block

ITon bad-01oxkoM moHUMaeTcss OOBIYHO KOHKPETHBIM YYacTOK AMCKAa, HOpMaibHas paboTa ¢
KOTOPBIM HE TapaHTUPYETCs WM HEBO3MO)KHA BoBce. Ha Takmx ydacTkax MOXKET COIEpIKAThCS pa3InaHas
uH(pOpMaIKs; 3TO MOTYT OBbITh JaHHBIE MOJb30BaTENs UK ciayxeOHas uHdopmarus. [losBieHue Takux
CEKTOPOB MOJKET OBbITh OOYCIIOBJIEHO pa3HbIMU NPHUYMHAMHU, B OJHOM CIydae TaKU€ CEKTOPBHI MOXKHO
BOCCTAaHOBHUTh, B JPyrOM HEJb35, B OJHOM HYKHO HCIIOJb30BaTh OJHH METOIBI JICYCHUS U
nepeHa3HaueHus B JPyroM JpyTrHe.

TexHOMOTHS W3rOTOBJEHUS TJIACTHH ObLJIa HECOBEPIICHHAs TOTJa, M HECOBEpIIeHHa ceiuac. He
CYIIECTBYET METOJIOB CO3JJaHMs WJeabHON MOBEPXHOCTH, HE COAEpIKalleld HU OJHOTO IJIOXOro OJoka,
BOTIPEKH BCTPEUAIOIIEMYCss MHEHHIO, YTO C 3aBOjla BUHUECTEp mocTrasisiercs: 6e3 Hux. C poctoM oObema
JMCKOB POCIIO KOJMYECTBO COOMHBIX CEKTOPOB INpPH BHIXOJAE C 3aBOJA, M, MOHATHO, YTO TOJBKO MO
OTIPENICJICHHOT0 MOMEHTa TIporenaypa ux peructpauuud B FAT Moria BBITOTHSTCS B PyYHYIO, HYKHO
ObUTO HAWTH crmoco0 MapKUpoBaTh O3B, Jake HE CMOTPS HA TO, YTO HE M3BECTHO, Kakas (aiimoBas
cucreMa OyJeT WCIoNb30BaThCs. M300pereHune TpaHCIsATOpa MO3BOJIIO PEIUTh 3TH THpobiembl. Ha



BUHYECTEPE BBIJESIACH CHIENMaIbHAs 3alIUIIECHHAs 00JIaCTh, Ky/a 3alMCBIBAJICS TPAHCIIATOP, B KOTOPOM
YCTaHaBJIMBAJIOCh COOTBETCTBUE KaXKAOIO JIOTMUYECKOro OJOKa HENpEephIBHOM IENOYKe M PeaabHOro
¢dusnveckoro aapeca.

Ecom Bapyr Ha moBepXHOCTH OOHApyXHUBaJCsAd COOMHBIM OJIOK, TO OH MPOCTO MPOMYyCKAJICS, a
JAaHHOMY JIOTHUECKOMY OJIOKY TNPUCBAMBAJICS ajpec CIeaylomero (U3n4ecKd MOCTYIMHOIO OJoKa.
TpancnsaTop cuuThIBajCs ¢ AUCKa NpHU BKiIoyeHUH. Co3/laHME €ro BBIIOJIHSIIOCH (M BBINOJIHAETCS) Ha
3aBOJIE, U UIMEHHO II03TOMY, @ HE OT TOT'O, YTO MPOU3BOIAUTEIEM IPUMEHSAETCS Kakas - TO TEXHOJOIHs,
HOBBIE JTUCKM Kak Obl He cojepxkar 037-010koB. dusnyeckre napaMeTpbl OKa3aJuCh CKPBITHI (MU OHU
CIIMIIKOM PO3HMJIMChH, TaK KaK y (UpM OKa3aJIuCh pa3Bsi3aHbl PyKH B MPOU3BOJCTBE CBOMX COOCTBEHHBIX
(GopMaToB HU3KOIO YpPOBHS, U IOJIb30BATENs 3TO HE 3a00TWIIO), JePEeKThl MOMEYaIUCh Ha 3aBOJE,
YHUBEPCAIBHOCTD YBEJINYUIIACS.

B 3aBucumoctu ot npupoabsl npoucxoxiaeHus Bce BAD-010ku MOXHO MoApa3fenuTh Ha JBe
OOJIBIIINE TPYIIIEL: JIOTHYECKUE U PUBNICCKUE.

®usnueckne: /leGeKkTbl IOBEPXHOCTH MOTYT OBITh CBSI3aHbI: C IOCTENIEHHBIM U3HOCOM MarHUTHOI'O
MOKPBITUSL JTUCKOB; MPOCOYMBIIMMCS dYepe3 (PUIbTp MeNbYalIiuM YacTHIIAM IbUTM, KHHETHYecKas
SHEpPIus KOTOPBIX, PA30THAHHBIX BHYTPU HAKOMNMTENS [0 KOJIOCCAIBHBIX CKOPOCTEH, OKa3bIBaeTCs
JIOCTaTOYHOM I TIOBPEXK/IECHUS NMOBEPXHOCTHU, PE3YJbTATOM MEXAHUYECKUX MOBPEKIACHUN IpPU yaape,
IIpU KOTOPOM M3 MOBEPXHOCTH MOTYT BBIOMTHCS MaJIEHbKHE YACTHIIbI, KOTOPHIE IIOTOM B CBOIO OuYepeib
TaKke OyAyT BbIOMBAThH JPYrMe€ YaCTHUKM, U IMPOLIECC MOWJET JJABUHOOOpPA3HO (Takue 4acTULbl OyayT
CKaThIBaThCs C IUIACTUH IOJ JE€HCTBUEM LIEHTPOOEKHBIX CHUJI, HO 3HAUUTENIBLHO JOJbILE U TsDKelee, TakK
KakK OyIyT yAep>KMBAeMbl CUJIAMH MAarHMUTHOTO MPUTSKEHUS). ITO €Ie YpeBaTo TeM, YTO C HUMU OyaeT
IIPOUCXOJUTh CTOJIKHOBEHHME T'OJOBKM, Mapslled Ha OueHb MaJlod BBICOTE, YTO BBI3OBET €€ HarpeB U
yXyAlleHue padourx XapaKTepUCTUK - OyAyT BO3HUKATh MCKa)K€HUs CUTHaJa (pe3yjbTaT - OLUMOKHU
yreHus). K ¢usnueckum 037aM MOXKHO TakKe OTHECTH COOMHBIE CEKTOpa, MOSBIEHHE KOTOPBIX
00YCIIOBJICHO HEHCIIPABHOCTSIMH 3JICKTPOHHON MIJIM MEXaHUYECKON YaCcTH HAKOIMTEIS, HalpUMep OOpHIB
TOJIOBOK, CEpbE3HbIE MEXaHMUYECKHE IOBPEXAECHUS B pe3ysbTaTe yaapa - 3aKJIMHUBaHME KaTyLIKU
MO3UIMOHEpa WIN JUCKOB, CMELIEHUE JAUCKOB. B 1emom ke i 3Toro BuAa MOBPEXKIECHUN XapaKTepeH
KaracTpouyeckuii xapaxTep.

Jlornueckue: M0XHO BBIIEIUTH CIECIYIOIIUE KATETOPUH:

1. Camblit pocToif ciydail: ommOku ¢aitnooit cuctemsl. Cektop nomedeH B FAT kak cOOMHBIH,
HO Ha CaMOM JieJi€ TaKOBBIM HE SIBJISIETCS (paHbllle TAaKUM MPHUEMOM IOJIb30BATUCH HEKOTOPHIE BUPYCHI,
KOr/la Ha HeOONbIIOM 00beMe BHHUECTEpa TPeOOBaIOCh HaTH cebe YKPOMHOE MECTEUKO, HE JOCTYITHOE
MIPOCTBIMU CPEJICTBAMHU).

2. HewucrnpaBuMble JOrudyeckue O037bl - XapaKTEpHBI JJISi CTApbIX BHHUYECTEPOB HCIOJb3YIOLIMX
3aMuch ¢ MOJISIMU uaeHTUUKaTopoB. Eciin y Bac Takoi AUCK, TO BIIOJHE MOKETE C HUMHU CTOJKHYTHCA.
OOycnoBneHo HEBEpHBIM (opMaToM (U3NYECKOT0 ajpeca, 3allMCAaHHOIO JUIsl JAHHOTO CEKTopa, OlInOKa
KOHTPOJIBHOM CYMMBI JUIsl HETo U T.4. COOTBETCTBEHHO, HEBO3MOXHO oOpalieHue k Hemy. Ha camom nene
OHU BOCCTaHOBHMBI, HO Ha 3aBojie. [lockonbKy ceifdac MCHOIb3yeTcsl TEXHOJIOTHs 3amucu 0e3 moiei
UJEHTU(PUKATOPOB, TO 3Ty PA3HOBUAHOCTH MOKHO CUMTATh HEAKTYaJIbHOM.

3. UcnpaBumele norudeckue 031pl. He Tak yx peako BcTpedaeMblil, OCOOEHHO Ha HEKOTOPBIX
TUIAX HAKOMUTENEeH TUIl COOMHBIX 0JI0KOB. [IponcxokieHneM B OCHOBHOM 00s13aHbl OLIMOKaM 3aIiucH Ha
auck. UTeHue NpOM3BECTH C TAaKOrO CEKTOpa He yaaercs, Tak Kak oObiyHO B HeM ECC kox He
COOTBETCTBYET NaHHBIM, a 3alKiCh OOBIYHO HEBO3MOXKHA, TaK KaK MEepe] 3alHChbi0 OCYIIECTBISETCS
npeBapuTeNIbHAs MPOBEPKA MOAJIEKAIIETO 3alUCH TPOCTPAHCTBA, U MOCKOJIBKY € HEl y)ke 0OHapyKEeHBI
po0OJIEMBbI, 3alUCh B IaHHYIO 00JIacTh OTKJIOHsEeTCs. T.e. momydaercsi 0J0K HEBO3ZMOXKHO HCIOIb30BaTh,
XOTSl (PU3NYECKH TOBEPXHOCTh, UM 3aHMMaeMasi B MOJHOM mopsaake. JlehekTsl mogo6HOro poaa MOryT
ObITh WMHOTJA BbI3BaHbI OLIMOKaMH B MHUKpPOIpPOTpaMMe BUHYECTEpa, MOTYT OBITh CIPOBOLIMPOBAHbI
MPOrpaMMHBIM 0OeCTieYeHHEeM MIIM TEXHUUECKUMH NPUYNHAMH.

4. TlosBnennss Ha BuHYecTepax BAD-0510kOB 3TOro BHaa 0053aHO OCOOEHHOCTSIM TEXHOJIOTHH
MPOU3BOJICTBA: HUKOTJAa HE CYIIECTBYET JABYX aOCOJIOTHO OJIMHAKOBBIX YCTPOMCTB, Kakue-TO HX
napaMeTpsl HENpeMEeHHO oTinyalTcsa. [Ipy moAroroBke BUHYECTEPOB Ha 3aBOjAE, IS KaKIOTo
orpejensercss Ha0Op TmapamMeTpoB, OOECIEUMBAIOIIMX Hawilydllee (QYHKIMOHUPOBAHHE JaHHOTO
KOHKPETHOTO 3K3eMIUIAPA, TaK Ha3blBaeMble aJallTUBbI. DTU MapaMeTpbl COXPAHAIOTCS, U B CIIydae e€ClH
OHHU KaKHUM TO 3araJlouHbIM 00pa3oM OKa3bIBAIOTCS MOBPEXKACHBI, TO PE3YIHTaTOM MOXET OBITh IOJIHAS
HEepabOTOCIIOCOOHOCTh JMCKA, HeCTaOMIbHAsL €ro paboTa WM OONBIIOE KOJUYSCTBO COOMHBIX CEKTOPOB



MOABJIAOIIMUXCA U UCUC3AOIINX TO B OAHOM, TO B ,Z[perM MCCTC. B JOMalITHUX yCHOBI/I}IX C 3TUM CcAcJ1aTh
HUYETO HEeJIb3s1, HO BCE MOKHO HaCTPOUTH Ha 3aBOJIC MJIM B CEPBHCHOM IICHTpE.
IIporpamma MHDD

[Iporpamma MHDD sBnisiercst oueHb ynOOHBIM HHCTPYMEHTOM JJISi TUArHOCTUKA M PEMOHTA
BUHYecTepoB. [Iporpamma sBisleTcss yHUBEpCAJIbHOM, OHa pPabOTAaeT CO BCEMHM HAKOIUTEISAMH C
unTepdeiicom ATA He3zaBUCHUMO OT MPOM3BOIUTENS M Mojenu. PaboTarhk mporpamma criocoOHa U3 moj
yucroro DOS, u npsimo u3 Windows. YTuinuTa crnocoOHa 3alycKaThCsl ¢ JH000ro, He 3allUIIEHHOr0 OT
3alMCH HOCUTENS Ha KOTOPOM €CTh HEMHOI'O MeECTa JUIsl 3allUCH BPEMEHHBIX (ailyioB M MPOTOKOJIOB
paboThl (MUHUMAIBLHO HYKHO 70 KOaiT, pekomenayercsa 20 MoaiiT). He ucnonp3yiite mporpaMmy ¢ TOro
e JIMCKa, KOTOPBII TUarHOCTUPYETE U JICUUTE.

ITocne 3amycka npu Hanuyuu OoJsiee YeM OJHOIO HAaKOIMTENS B CUCTEME INpeasaraercs BbIOpaTh
TOT, C KOTOPBIM MBI XOTUM pabOTaTh.

Drive parameters PRESS F2 to DETECT Current position

Device Select
[keyl 2 infol

port 1FBh
1. 5T34311A
2.

port 17BEh
3. ST320011A
4.

port 10Eh
5.

Ho PCI controllers found.

Enter HDD number [3]:

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

Ha sxpan GyneT BbiBe/ieHa MOJCKa3Ka 00 OCHOBHBIX KOMaH/1aX MPOrpaMMBbl.

DRSC DRDY
Drive parameters PRESS F2 to DETECT Current position

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

Online HELP

id hpa puwd ¢

scan fujlst unlock ndombad

ABrase rhpa d i spusd ~¥ fuj

erase r £f erase makebad

batch cls aam pciscan

rpm nhpa init tof wdrd wdwr wdm

asmart port stop wait wdfmtold

killfuj akillfuj fuckfuj ibme wdwep wdrcp
wdfmt wdfmtsa

au FuJ tad e

Press <FZ>

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

Wunnmanu3upoBaB BbIOpaHHBIM HakomuTeNnb HaxaTtueM F2 moiyyaeM HCUEpHBIBAIOUIYIO O HEM
MHQOpMALMIO:  Ha3BaHME  MOJENW; JIOTUYECKHE TIEOMETPUI0  JUCKa  (JIOrMYecKoe  YHUCIIOo
WINHAPOB/TOIOBOK/CEKTOPOB HA JIOPOXKKE); CEPUITHBII HOMED; BEPCHIO MUKPOKO/1a; YHCIIO apecyeMbIX



yepe3 LBA 0nokoB; noanepxuBaeMble ¢yHKIMH ATA M MakCHUMalbHBIM TOJIEPKUBAEMBIN PEXKUM;
cocrossane SMART (BKiIrOYeHa JIM); COCTOSSHHE CUCTEMBI 3aIlUTHI (BKJIFOYCH/BBIKIIOUEH armapaTHBIN
1aposib); MOJHBIA pa3Mep BHUHYECTEpA; pPE3YyJIbTaT MPOXOXKIEHUS OCHOBHBIX TecTOB. YacTh 3TOMH
nHpopManuu oToOpakaeTcsi BO BTOPOM CBEPXY CTPOKE Ha SKpaHE U BHUJIHA MPHU paboTe.

DRSC DRDY
1 I 1

: high, OFF. Size 4126Mh
e Reset... DK
Setting Drive Parameters... OK.
Recalibrate... OK

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

Kpome Toro, o coCTOSSHMM TUCKAa M €ro 3aHATHUH B JAHHBIA MOMEHT BPEMEHH CHTHAIU3UPYIOT
MHUKATOPBI B caMOi BepxHeil cTpoke. OHU HECYT CIEAYIOUTYI0 HHPOPMAIIHIO:

BUSY - makonuTens 3aHAT U HA KOMaH]Ibl HE PEarupyer;

WRFT - omunbOka 3amnucu;

DREQ - nakonurens xaxaeT 0OMEHATHCS JAHHBIMU C BHEITHUM MHUPOM;

ERR - B pe3ynpTare kakoil-nubo omepanuu Bo3HUKIA omubOka. Korma 3aropaercs »ToT OWHT,
oOpaTuTe BHUMAaHHE Ha MPaBYI0 BEPXHIOK YacTh dKpaHa. Tam Oyner oToOpakeH THI IOCTeIHEH
OIMOKY: (IEHCTBUTENBHO TOIBKO MPH 3axckeHHOM mammnouke "ERR"):

AMNF - Adress Mark Not Found - OGpariienre Kk KakOMy-TO KOHKPETHOMY CEKTOPY HE YAaloCh.
BeposiTHOI TpUUMHOM SBISIETCS MOBPEKIECHUE 3TOTO CEKTOPA, MOBPEKIACHHUE €T0 MOJeH HIeHTUDUKALIUH
(ymomuHanue o0 3ToM ecTh 31ech). Ho cpasy mocne BKIIOUYEHUS HAKOMUTENs, KaK pa3 HaoOOopoT,
CBHUJIETENILCTBYET 00 OTCYTCTBHM MpOOJIEeM M COOOIIAeT OO0 YCIEHIHOM BBIMOJIHEHUH BHYTPEHHEH
TMAarHOCTHKH .

TONF - Track 0 Not Found - e HaiizieH HyIeBOM TpEK.

ABRT - Abort, komaH/1a OTBEprHyTa;

IDNF - Sector 1D Not found;

UNCR - Uncorrectable Error - Omuoka ne ckoppektupoBannas kogoMm ECC. BeposiTHO, B TaHHOM
MeCTe UMeeT MeCTO ObITh Jornueckuii BAD-6mok.

Kpome stux B Bepxy MoOryT roperh emie aBa uuaukatopa - PWD - curnanusupytomas o6
YCTAHOBJICHHOM ammapatHoM maposne, ¥ HPA - eciu pasmep Hakomurens ObLI U3MEHEH C MOMOIIBIO
koman bl HPA (st ckpeits BAD-06110k0B B KOHITE IMCKA).

Hns obnapyxenus BAD-610k0oB B mporpaMMe ecTtb BO3MOXHOCTh IPOBEPKH IMOBEPXHOCTU
xecTkoro aucka. [Ipuuem mnomydyeHHas uHopmanus OyneT O4YeHb MOAPOOHO OTpa)kaTb COCTOSIHHE
MOBEpXHOCTHU. BbI130B ocymecTBisercst koHconbHOU koman10i SCAN. ITpoBepuTh MOXHO KaK BECh JIHCK
LIETMKOM, TaK U KaKON-TO OTJeNbHBIN ydacTok nmoBepxHocTu. [Tocne Habopa komanasl SCAN nosBisiercs
CJIEIYIOIIETO BU1a MEHIO:



DRSC DRDY
1 L 1

5T34311A B8944-15-63

L SBEUYZBC 1. [SEan PaYameterss [SPACE 6r ENTERI=Ehange |

Support : DLMCode LB

SMART : Enabled Starting CYL : B

Security: high, OFF Starting LBA : B

Device Reset... DK LOG : OFF

Setting Drive Param Remap : OFF

leca librate. .. DK Ending CYL : 8943

Ending LBA : 8452079

Timeout(sec) : 30

reated directory : Adwvanced log : OFF

Standby after scan DOFF
Loop the test repair : OFF

Erase WAITs : OFF

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

BepxHss cTpoka - 3TO pexxum paboThl ¢ BUHYecTepoM. Ilo ymonuanuto Tenepb Tam cTouT LBA,
MEHSTh YTO-TO Bpsia Ju moHanoouthes. B crpokax Starting Cyl/LBA, Ending Cyl/LBA BricTaBIsitoTCS
HayvalbHbIM U KOHEeuHbIH 010K 1is LBA TpaHcasuuu v HavaiabHbIM/KoHeuHbIH numuaap ans CHS (s
MPOBEPKH KOHKPETHOTO YYacTKa). 3HAUYEHHUS 1O YMOJYAHHIO COOTBETCTBYIOT IMOJHOW MOBEPXHOCTH.
MOXHO BKJIIOYMTH I€peHa3HaueHUue COOMHBIX CEKTOPOB IpHU OOHapyxeHUH OHBIX ((pyHkIMs Remap).
Timeout - BpeMs OTBOAMMOE HAKOIMUTEIIO JJIsi BBIOJHEHUS ONepaiuu. Pe3ynbraTbl POBEPKH MOXKHO
3aHECTH B MPOTOKOJ. [Ipu TecTe MoBEepXHOCTH Ha 3KpaH OyayT BBIBOAMTCS KBAAPATHKH (OIUH TaKOH
KBaJpaTUK paBeH 255 cexTopam (mpu TecTHpoBaHUU B pexume LBA nubo ymciay cekTopoB B CTpoKe
napamerpos HDD (o6piyHO 63 - mpu TtectupoBanuu B pexume CHS)), uBer koTopbix Hecer
OIIPEJICIEHHYIO CMBICIIOBYIO HAarpy3Ky.

DRDY BUSY
1 L 2894251

; the arrow keys for navigate on HDD during scan. 1 16:23:50

B okomke cnpaBa Benercst ux cyer. Camasi BEpXHsS CTPOKA MOKA3bIBAET CKOPOCTh CUMTHIBAHMS
JAHHBIX B JIAaHHBI MOMEHT (HE 3aBUCHUT OT UCHOJb3yemMoro pexuma DMA), B HIDKHEH - JBa 3HAYEHUS B
MPOLIEHTAaX: MEpPBOE 3HAYCHHE IIOKAa3bIBA€T IPOLIEHT BBIMOJHEHHUS TEKYIIEro TecTa B 3aJaHHOM
MIPOMEKYTKE, @ BTOPOE OTOOpa)KaeT, HACKOJIBKO Jajeko rooBky "yrum" ot 0 numuHApa U "mpunum” K
nocinenneMmy. Huske yachl okas3pIBaloT BpeMsi Hayasla MPOBEPKH U MPOTHO3UPYEMOE BPEMSI BBIOTHEHUSI.
Pa3bsicnennss mo mBeTam TpUBOAATCS B JIOoKyMeHTanuu: "Uem "MyTHee" KBaApaTHK, TeM OoJibIe
HAKOMUTEI0 MOTPeOOBAIOCh BpEMEHH JJIsl YTCHHS STOro 0J0Ka ceKTopoB. Eciiu momy nBeTHbie OJI0KH -



3HA4YMUT, HAKOMUTEb HE "Brucaics" B OTBEJCHHBIM eMy sl pabOThl IPOMEKYTOK BpeMeHH. LIBeTHBIMU
0JIOKaMH 0TOOpakaeTCss HECHOPMaJIbHOE COCTOSIHHAE MTOBEPXHOCTH, HO ene 6e3 BAD'oB. OgHako, 3eeHbie
OJIOKH - HOPMAaJIbHOE SIBJICHHE, OHU OTPAXKAIOT €CTECTBEHHBIM M3HOC MOBEPXHOCTH, HUYETO CTPAIIHOTO B
HUX HET (cTapbleé HAaKOMUTENW padOoTalOT MEUICHHEe, W IMO3TOMY JJs HUX TpaduK BIIOJHE MOMKET
OKpPACUTBCS B 3€JIEHBIN 1IBET LIETUKOM: 3TO HOPMaJIbHO). Taxke 3eieHble 0JIOKH MOTYT MOSIBIISITHCS IIPU
BUOpallMKM caMOTo HakomuTesd. YeM HIbke MO MEHIO IIBET - TeM OOJIbIIE HAKOMUTENI0 MOHAA00MIOCH
BPEMEHM JUIsl UTEHUS ATOr0 TPYAHOUMTAEMOIo ydyacTka. KpacHbIl LIBET - NMpPU3HAK TOrO YTO HAa 3TOM
Mecte yxke outu "copmupoBaics” BAD block. BorpocuTenbHbll 3HaK MOSABISETCS TPH MPEBBIIICHAH
MaKCHMaJIbHOTO BPEMEHHU O0)KMJIaHUS FOTOBHOCTU. TO €cTh, IIpU MOSABJIEHUU [?] MOXKHO CUMTATh, YTO
HaKonuTeNnb '"MOABUC" HaA OSTOM MeECTE€ M 3JIeCh SBHO MPHUCYTCTBYET JHOO Cephe3HbI JedeKT
MOBEPXHOCTH, JTMOO HEUCHPaBEH OJIOK MarHUTHBIX TOJOBOK. BcE, UTO HIKE BONPOCHTEIHHOTO 3HAKA -
s10 ommbku (BAD-6m0k). Eciu oHM moOsBIISAIOTCA B Mpollecce TeCTUPOBAHUS, 3HAYUT, HA MMOBEPXHOCTH
ecthb pusudeckue ned ekt win npodieMsl ¢ CRC cexkTopoB, T.H. «cOPT-03151».

[Ipu GonpiioM KommvecTBe 0370B Mosie3HO OynmeT Bocmosib3oBaThest onmueir ERASE WAITs (Ha
MIPUBEJICHHOM BBIIIIE PUCYHKE OHA BBIKJIIOYEHA): TOTJA MpH OOHApYKEHHH COOMHOTO CEKTOpa JMUCK He
OyZeT JoNTo HaJ HUM CTpajaTh, bITAsICh €0 BEIYUTATH, & CPa3y ke MPeJIPUMET MOMBITKY 3alHCH.

C nomompto MHDD M0XHO NPOBEPUTH U HAJIEKHOCTh CUCTEMBI MO3UIIMOHUPOBAHUS: IO KOMaH 1€
CX OyayT npoBOJUTCS MHOTOKPATHBIE MONBITKH MO3UIIMOHUPOBAHUS B Pa3IUYHbIe 00JIaCTH, HEKOTOPbHIE
HAKOIUTENIM TAKOW PEXHUM BbLAEpKAThb HE MOTYT B CHIIy B OOJBIIMHCTBE CIIy4aeB KOHCTPYKTHMBHBIX
0COOCHHOCTEH U 3aBOJICKHUX N1e()EKTOB (HO HE HYKHO OOSIThCS - U3 CTPOS HHYErO HE BBIMIET, TaK Kak
IIporpaMMa OTCJIEKUBAET TaKyl0 BOZMOKHOCTh U MEPEBOJUT JUCK B JKJYIIEE COCTOSHUE, €CIIM YTO-TO HE
TaK).

Ectb eme pan koMmaHa Juisi AMAarHOCTUKH, HO 3TO IEPBbIE KOTOpBIE ClIeyeT 3HaTh. boiee monHo
OIHCHIBATh HET CMBICTA - JUISl 3TOTO €CTh JOKYMEHTAIUS K IIporpamMmme.

W3 oyeHb WHTEpPECHBIX (QYHKUUH peaTu3yeMbIX MPOTrpaMMON HY)KHO OTMETHUTh BO3MOKHOCTH
ynpasieHus mymom. [lo komanne AAM CTaHOBUTHCS IOCTYITHBIM M3MEHEHHE MPOU3BOJAUMOIO YPOBHS
myMa (HYXHO JIM HallOMHUHaThb, YTO B yuepO MPOU3BOIUTENIBHOCTH?), MPU ITOM PE3YJIbTAT MOKHO
OLICHUTH CPa3y Ke.

aam
T34311A 8944-15-63
SH:SBFEYZBC  FlW:B8.01  LBAs :8452630
Support : DLMCode LBA HPA DMA (UDMAZ ,MJDMAZ)

Security: high, OFF. Size
[Denoi Reset... DK

ecalibrate. .. DK
Automatic Acoustic Management

ted by this HDD.

1 () maysoft aka Dmitry Postrigan, http:/smhdd .net | 2.9 | 1 17:59:27
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ST320011A 387927
GH:3HTIPCEE FW:3.10 LBAs :39182336
Support: DLMCode LBA HPA ARM DMA (UDMAS ,MUJDMAZ )
SMART : Emabled
Security: high, OFF. Size 1992Mb
Device Reset... OK
Setting Drive Parameters... OK.
lecalibrate. .. DK

utomatic RAcoustic Management

urrent setting : Ma wa perf
Press: <D disable AAM
maximum perfomance
middle perfomance (try if +.= not work)
minimum acoustic emanation lewel
(lowest speed)
intermediate acoustic management levels
126 max. perfomance (disable AAM) ;
] minimuw acoustic emanation lewvel.
<ENTER> finish.

¢ . How you can adjust AAM.
maysoft aka Dmitry Postrigan, http://mhdd.net | 2.9 |

IIporpamma FDISK

Pasbuska srcécmrozo oucka

Yrunura fdisk, oueHp npocras u He TpeOyeT MHOTO BpeMEHH Ui OcBoeHus. Jljis 3amycka 3Toi
YTHIMTBI 3arpy’KaeMcsl C CACTEMHOTO JTUCKa.
1. ITocne Beixoaa B peskuM DOS B komangHOMU cTpoke nuiieM komanay: fdisk u naxxumaem Enter.
2. TlosBnsieTcss MEHIO C BONPOCOM «BKIIOUUTH NONJEPKKY OOJbIIMX AMCKOB N-HET, Y- nda».
Bribupaem Y u sxmém Enter.
3. [losiBnsieTcs BOT TaKOE MEHIO. ...
+

Jlyi BbI30Ba HYXXHOI'O IyHKTa MEHIO HEOOXOAMMO HaOpaThb B KOMaHJHOW CTPOKE HEOOXOIUMBIN
HOMEP...

Jlyig Havana MOCMOTPUM Ha Hall >KECTKMM AMCK, BBoAUM Ludpy 4 u xmém Enter... Tlogsnsercs
NoJiHasi MHPOPMaLUs O COAEPKAaHUM JAMCKA - TUMBI (PalIOBBIX CUCTEM, OOBbEMBI M UMEHA JIOTHYECKUX
IUCKOB (ecnu pa30OHeHHe YK€ HMMEeTcs, TO s CO3/laHus HOBOTO pa3OueHus cleqyeT YIalIWuTh
HMEIOLIUECS Pa3AEIIbl, €CJIN HA )KECTKOM JUCKE HET JIOTUYECKUX PA3ZesIOB, TO MOYKHO Cpa3y IPHUCTyNaTh
K MX CO3/IaHUIO).

Haxwmure Esc 1111 Bo3zBpaTa B II1aBHOE MEHIO....

Teneps Haxkmute 1 1 Enter - NosIBUTCS MEHIO CO3AaHUS PA3LEIIOB. ..

OFJEHHE P
TeKyUMH $ECTEMA JMCKE

BufepHTE O

EEeMTE HOmMEp E:uEpaHH.:-r-:- SERCTEMAE | ]

a0 T FOTSE HEd TE KAzEWWy Esc

CuoBa HaxxumaeM | u Enter, mosBisercd CYETYMK M IporpaMma HA4HET CO37aBaTh OCHOBHOMU
paszzen, a Korjaa oHa (mporpamma) CupocuT y Bac cienats OCHOBHOM pa3zenl Ha BECh AMCK, TO OTBETHTE
otka3oM - N. /lanee Bam Oynet npeanokeHo BBECTH pa3Mep MEPBOrO JIOTHYECKOTO JUCKAa B MPOLEHTaxX
i Merabaitax. CKOJIbKO CYUTAaeTe HY)KHBIM, CTOJIBKO U BBOJIUTE...

Onste Esc ¥ MBI B ITTaBHOM MEHIO....



B rinaBHOM MeHIo BbIOMpaeM myHKT | (co3maHue paszena), a moToM 2(co3JaHue JOTOJHUTETLHOTO
pasnena). Co3maHue JOMOJIHUTENBHOTO pa3jiesla TOYHO TaKoe € KaK U OCHOBHOTO, TOJBKO Ha
MPEJIOKEHUE TPOrPpaMMBbl 3aHSATh TOJ JOMOJHUTENIBHBIM pa3iel BeCh HMEIONUICS 00BEM TucKa
HeoOxoaumo oTBeTuTh - Y(Jla) Ilocne Toro xak pasmen Oynmer co3maH xMEM Esc M CHOBa BBIXOJUM B
IJIABHOE MEHIO.

Pa3znen, ¢ xoroporo Bam kommbroTep OyneT 3arpykarbcs Ha3blBaeTCs akTUBHBIM. [lnis BhIOOpa
aKTUBHOTO pas3Jela B TJIABHOM MEHIO BbIOMpaeM mudpy 2 - YCTaHOBKAa aKTHBHOTO pasliela U B
nosIBJIsIIONIecs nH(OpMaLUK O TMCKe BBOAUM HOMED paszena.

Onste Bo3Bpamaemcs B rinaBHoe MeHIO(Esc), BbiOMpaem MyHKT 4 - mpocMOTp WHGOPMAIUU O
paszfenax ¥ HallpoOTUB paszielia, KOTOPHIN MBI C/IeNIaid aKTUBHBIM OYAET CTOSITh OykBa A

Ilocne TOro, Kak co3dgaHuE pa3neNoB OyAeT 3aBeplIeHO, HEOOXOAMMO Tepe3arpy3uThCsi U
oT(opMaTUpOBaTh HOBBIE Pa3elibl IEPE UX HCIOIb30BAHUEM.

ITopsinok BbINMOJIHEHHUSI PadOTHI:
1. IIpoBepka onepaTuBHOI NaAMATH

1.1 Vcranosuts B BIOS Setup 3arpysky ¢ CD:

1.2 Tlocne 3arpy3ku HailTH U BBIOpaTh mporpammy Memtest86+ u 3amycTuts ee.

1.3 BHuMaTenbHO pacCMOTPETh SKPaH MPOrpaMMbI

1.4 Cnemuthb 3a IpOIECCOM TECTUPOBAHUS, HEOOXOAUMO, YTOOBI KAK MUHUMYM 3aKOHYHUJICS OJTUH
npoxoj TectupoBanus (cronoen PASS)

1.5 Ecnu 6s1mn o6Hapysxens! omubku (ctondoerr ERRORS), To Hago oTpaszuts 3T0O B oTUETE.

1.6 Caenatp BbIBOJ 00 MCIPAaBHOCTH MIIM HEUCIIPABHOCTH ONIEPATHBHOM ITaMSsITH.

2. TIpoBepka :KeCTKOro AUCKa

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

2.2 Ha HeKkOoTOpBIX KOMIBbIOTEpaX HEOOXOAUMO BBECTH Koa goctymna (1udpa*2+1)

2.3 C nomotisio koMau sl “id” mim “F2” moay4uTh JaHHBIE O )KECTKOM JMCKE, 3aIiCcaTh OCHOBHBIC B
OTYET

2.4 Tlo xomaHnfe “Scan’ MpOBEPUTH KECTKUH MuCcK Ha Hanmnune BAD-010K0B, 3ammcaTh B OTUET
CPEIHIOI0 CKOPOCTh NEpeaun JaHHBIX

2.5 Ecnu OyayT HaliIeHbI «KpacHBIE» MU «KOPUYHEBBIE» OJIOKH, TONPOOyHTe OT HIX H30aBUTCS C
ITOMOIIBI0 KOMaH/IbI “erase Waits” wau “remap”

2.6 OreHnTe COCTOSIHHE BaIeTo KeCTKOTO JAMCKa (M3HOC, OBICTPOICHCTBHE, TUIOXHE OJIOKH U T.11.)

3. Pa30uBKa KeCTKOr0 JUCKA

3.1 3arpy3wurcs ¢ 3arpyzounoro CD

3.2 3amyctuth nporpammy FDISK

3.3 Co3marb 0CHOBHO# pasnen paBHbIA 50% OT Bcero o0ObeMa JrcKka

3.4 Co3znath JOMOIHUTENBHBIN pa3/ien paBHbIM BTOPOH MOJOBHHE KECTKOTO TUCKA

3.5 Co3mare norudeckuii qUCK D paBHEIH 10 00BEMY JOMOJHATEIIBHOMY Pa3eiTy

3.6 Huck C caenaTh akTUBHBIM, T.K. C HETO OYJET 3arpyKaThCsl OTEPAIMOHHAS CUCTEMA
3.7 Tloka3arp pe3ynbTaT MPETnoaaBaTeNto

3.8 BrliiTH U3 IpOrpaMMBbI U TIEpe3arpy3uTh KOMITBIOTEP

4. MdopmaTHpoBaHHe KeCTKOr0 THCKA

4.1 3arpysuTcs ¢ 3arpy3ounoro CD

4.2 3amyctuts nporpammy FORMAT ¢ mapamerpamu, st popmarupoBanus qucka C (mapameTps
U3Y4YUTh CAMOCTOSTENILHO, KoMaHAa ‘“format /?”” mokaxket Bce BO3MOXKHBIE ITapaMETPhI;
OIIpEJIeNINTE KaKUE HYKHBI BaM)

4.3 Korna ¢popmatupoBaHue 3aKOHUYUTCS, TOKAKUTE Pe3ysIbTaT MPEroJaBaTeio



KoHTpoJsbHbIe BONPOCHI

Kakum 00pa3oM MOKHO POBEPHUTH ONEPATUBHYIO MAMATh HAa HAJTMUUE OMINOOK?
Kakum 06pazom mHbOpMaIHs 3aliCchIBaeTCs Ha KECTKUM TUCK?

UYro Takoe BAD-6510xu?

MO>KHO 1 OT HUX N30aBUTHCS U KAKMM 00pa3om?

Jlnist uero Hy)kHa pa30MBKa )KECTKOTO JUCKa Ha pa3Jieibl?

CKOJIBKO Pa3JesioB MOXKHO CO3/1aTh Ha KECTKOM JUCKeE?

Jlnist gero HeoOX0UMO (OpPMATUPOBAHHUE KECTKUX TUCKOB?

OObsicHUTE, TOYEMY peajibHbI 00beM UCKa MEHBIIIE, YeM 0 acnopTy?

NG~ WONE

®opma npeacraBieHus pe3yJabTara:

Otuer o npojenaHHoi padoTe:

1. Tema u nenb paGoOTHI.

2. OmnwucaHue x0/1a MPoBeIeHHs pabOThI, MAPaMETPhI TECTUPYEMBIX KOMIUIEKTYIOIIHUX.
3. BbIBOJBI O COCTOSIHUM KOMILJIEKTYIOLIHX.

4. OTBeThl Ha KOHTPOJIbHBIE BOIIPOCHI.

Kputepun onenkmn:

O1eHKa «OTJINYHO» CTAaBUTCS, €CIIH 3a/laHUE BBIMOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTAaBUTCS, €CIIM XO/1 BHIITOJIHEHHS 3aJaHHsI BEPHBII, HO ObLIa JOMYIIIeHa OTHA
WIN JIBE OIIMOKH, IPUBE/IINE K HEIIPABUILHOMY PE3YibTaTy.

OneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIM IIPUBEIEHO HETIOIHOE BBIIOJIHEHNE 3aJaHUS.

O1eHKa «HEYI0BJIETBOPUTEILHOY» CTABUTCS, €CIIU 33/1aHUE HE BBIIIOJIHEHO.



Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BHIYHCIUTEIBLHON TEXHUKH

JladoparopHoe 3ansiTie Ne 11

KOHCTI)YKLII/IH, IMOAKIOYCHHUEC U MHCTAJUIALUA BUACOAdAIITEPA. Tect MOHHUTOpa

Heab: n3yuuth coBpemeHHble LCD-monutopsl. IIporectupoBate LCD-MOHHUTOpPBI C MOMOIIBIO
yrwimtsl TFT Monutop Tecr.

Bbinosinus padory, Bel Oynere:

ymembs:

- IOAKJIIOYATh U MHCTAJUIUPOBATh BUJIC0AIalITEPHI;
- TCCTUPOBATH MOHUTOD.

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

3ananue:

1. 3anmyCTUTh YTUIUTY JJIs1 TECTUPOBAHUS MOHUTOPOB.

2. [Ipu moMoImy yTUIUTH IPOTECTUPOBATH MOHUTOP.

3. U3yuuTh Bce mapaMeTpbl MOHUTOPA.

4. OpopmuTh OTUET O MpoJeNanHOoi paboTe. CaenaTsh BHIBOJ.
5. OTBETUTH HA KOHTPOJIBHBIE BOIPOCHI.

Kparkue Teopernyeckue cBeJleHHs:
Tecmuposanue LCD—-monumopos

TFT MounuTop Tect

ITporpamma TFT MonuTop TecT pa3paboTaHa OT€YECTBEHHBIMU IporpaMMucTamMu. B oriauuume ot
CYUIECTBYIOIIMX AHAJOrOB, OHA, BO-TIEPBBIX, COBEPILIEHHO O€eCIUlaTHAa, a BO-BTOPbHIX, CHaOXeHa
MOJIPOOHOM CIIpaBKOM ¢ ONMMCAaHMEM UMEIOIUXCs 1a0JI0HOB Ha PYCCKOM $I3bIKE U COBETAMH 110 PEIICHUIO
TUNUYHBIX Tpo0seM. [IporpaMma coctouT U3 ogHoro (haiina, He TpedyeT HHCTAIUISIIH.

Iﬁl CemelcTED HaGopoE Mukpocxer Mobile Intel[R) 45 Express (kopnt ’Aa'
YHWEEpCaNnkHEIN MoHUTop PRP

-l 13654763 32 bit 60 Hz

g Professional
; Service Pack 1 Build 7501

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

320x200 32bit B0hz
320x200 32bit E0hz .

320x240 8bit BOhz
320x240 8hit Blhz
320240 Bhit BOhz i Left. Rigth - srifiop nogpeskura
S2My240 18kt Bk Up. Down - USMEHEHKE CROPOCTM
Grey-, Grey + - USMEHEHME ApROCTH  ————

Esc -Ebimon

Pucynok 1 — I'maBHoe okno nporpammel TFT MonuTop Tect
He6omnp1ioe HauanbHOE OKHO MMO3BOJISIET BHIOpATh pa3penieHne (s TECTUPOBAHUS MHTEPIONSALUN),
a100 OCTaBUTh pa3pelIeHHEe 0 YMOJYAHHMIO, a TaKXkKe 3amyCcTUTh OoXuH u3 12 TectoB. Bo Bpems
IIPOCMOTpPa TECTOBBIX IMIAOJOHOB MOYKHO PEryJMpOBaTh APKOCThb, EPEMEIIATHCS MEXy IIa0JIOHAMHU B


file:///C:\Documents%20and%20Settings\��������\Local%20Settings\Temp\Rar$EX00.609\����%20��2011\prog\www.x-drivers.ru_tfttest_1.52.rar

npefenax TecTa, a TakKXKe MEepeKIovarh [BET JMOO HampaBleHHE TpaJueHTa. 1ecTOBbIC IIa0JIOHBI
MTO3BOJISAIOT IPOBEPUTH:

. paBHOMEPHOCTH OACBETKH (1 TecT);

. MHTEPIOJSIINIO U (POKYCUPOBKY — OTCYTCTBHUE JPOKAaHUS U3-3a TPE0Opa30BaHUs aHAIOIOBOTO
curHaia (5 TecToB);

. LBeTONepeaauy U pa3pelieHue 1seta (3 tecra);

. KOHTpacTHOCTH (1 TecT);

. BpeMsl OTKJIMKA U UHEPLUOHHOCTH (2 TecTa).

PazpaboTunku gake MOMBITAIUCH PEATM30BaTh BO3MOXKHOCTh MOJMYYEHHUsI KOJIMYECTBEHHOTO, a HE
TOJIBKO KaYECTBEHHOIO PE3yJIbTaTa.

B vacTHOCTH, B TecTax Ha MOCIECBEYCHHUE MOXKHO IMOMBITATHCS ¢ IOMOIIBIO (oTOrpaduu OLEHUTH
JUIMHY nuiedida U Mo 3TOMY IOKAa3aTeN0 BBIYMCIUTH BpeMs OTKIMKA. A B TECT€ HAa HMHTEPIOJALUIO
MOKHO 3a()MKCHUPOBATh, HA KAKOM IIare KOHIEHTPHUUECKUE OKPY)KHOCTU TepecTaroT ciauBarbes. OHaKo
3TO OyAeT JuIlb NPUOIM3UTENBHBIA pe3yinbTar. ['JaBHOE NpeAHa3HayeHHWE MPOrpaMMbl — IPOBECTH
BU3YaJIbHOE€ CPAaBHEHUE HECKOJBKHMX MOHHMTOPOB, Ha KOTOPHIE BBIBOAATCS OJHU M T€ JK€ IIa0JIOHBI
OJTHOBPEMEHHO.

Taxum o6pazom, nporpamma "TFT Monrutop Tect" sBisieTcs: OHOM U3 JIyUIIHX B cBoeM Kiacce. K
ee IUIF0CaM MOKHO NPUYUCIIUTE HE TOJIBKO OOJBIION HAOOp CTaTUUECKUX M aHUMUPOBAHHBIX IIA0JOHOB,
HO | MTPOCTOTY, OECIUIATHOCTh, HEOOBIIINE Pa3MEPhl TUCTPHOYTHBA.

Bce TecTsl, KpoMe IPOBEPKU MHTEPIOJIALUY, JKEIATEIbHO MPOBOAUTH NPU POAHOM DPA3PELICHUU
monutopa. s 15" 3to oO6pranO 1024x768 Touek, must 17"-19" obbrano 1280x1024 Touek, mist 20"
00b19HO 1600%1200 Touek. PaspsmHocTs niBeta 24 wnm 32 Outa. [lpu 8 u 16 OUTHBIX HBETaX TECTHI Ha
IPaJUeHT LiBeTa OYAYT MOKa3bIBaTh SIBHBIE MIOJIOCHI HE CBSI3aHHBIE C Pa3peLIEHUEM MaTPHIIbl MOHUTOPA.

YacTora KagpoBOW pa3BEepPTKH HCIOJb3YeTCS B TECTaX Ui OLEHKH OBICTPOJEHCTBUS MaTpPHULBL.
XKenaTenpHO BBICTABIIATH MAKCUMAIBHYIO YACTOTY JUIS IaHHOTO BHJICOPEKMMA M CIIOCO0A MOIKIFOUECHUS
MOHMTODPA.

[Ipu TecTupoBaHUM OJHOBPEMEHHO HECKOJIBKMX MOHUTOPOB KEJATEIbHO BBICTABUTH OJMHAKOBbBIE
HACTPOMKHU IO APKOCTH, KOHTPACTHOCTHU U IIBETOBOM TEMIIEpaType.

Bce Tecthl 3amyckaroTcs B MOJHOPKPAHHOM PEXUME B COOTBETCTBHM C BHIOPAHHBIM Pa3pELICHUEM.
IIpu BeIOOpe pekuma Default wucnone3yercs Tekymmii yCTaHOBICHHBIH — BHAeOpexuM. I
ornepanoHHbIX cucteM Windows OTIENbHO 3a7aeTcsd pa3pelieHre SKpaHa, OTIENbHO 4acToTa KaJpoB.
IIpu aTOM HE BCe 4acTOTHI KaApOB Ul JAHHOTO Pa3pelleHusl MOT'YT IOEPKUBATHCS MOHUTOPOM.

Onucanue pynxyuii
Tect paBHOMEPHOCTH MOJICBETKH MAaTPHIIBl U OTCYTCTBUSA “OUTHIX TOUEK
Nsmenenue 1era — Left, Right, LeftMouse click
J Wzmenenwne spkoctu — Plus, Minus
Beixon u3 Tecta — Esc RightMouse click

HaGop TecToB 13 TOUEK, pacClOI0KEHHBIX B IIAXMAaTHOM MOPSJIKE, BEPTUKAIBHBIX JIMHUH
Y TOPU3OHTAJIBHBIX JIUHUH, I IPOBEPKU MHTEPIOIAINN “HEPOAHBIX ™ paspenieHuil. [lepen
[IPOBEJICHUEM TECTa PEKOMEHIYETCS BBINOJIHUTh HACTPOMKY MOHMTOpAa Il KaXKAOro
BUJICOpEKHIMA.

TecTel BBISBISIOT HEOAHOPOJHOCTh HM300paXKEHHS B BHUJAE TOPU3OHTAIBHBIX H(MIIH)
BEPTUKAIBHBIX TIOJIOC, TI0 CPABHEHUIO C M300pAKEHHUEM B “POTHOM’ pa3pelIeHUH.

M3MeHeHne cpenHel SIPKOCTH HKpaHa IPHU TMEpEXOoAe OT BEPTUKAIBHBIX JIMHUM K
TOPU30HTANBHBIM TIPU POJHOM pa3pelieHUH, CIYKUT KaueCTBEHHON OLIEHKOW IIMPUHBI
M0JIOCHI BUJICOKaHaJIa IPH MOKIIOUeHHH uepe3 D-Sub.

Nsmenenne pexuma — Left, Right, LeftMouse click

Wzmenenune sipkoct — Plus, Minus

Beixon u3 Tecta — Esc RightMouse click

Tect rpaguenrta 1geta. IIpoBepseTcss paBHOMEPHOCTh HapacTaHUs SIPKOCTU OT JIEBOTO
BEPXHETO yIia K IPaBOMY HH)KHEMY.

Ha marpumax ¢ HHM3KMM IIBETOBBIM pa3pelieHHueM HaONI0NaeTcs CTyNneHeoOpa3Hoe
M3MEHEHUE SIPKOCTH.




Ha psine maTpuil HaOJIIOAAOTCSl XapaKTEePHBIC THAarOHATBHBIC MTOJIOCHI TTOBBINIEHHON WITH
[TOHMKEHHOM SPKOCTH, U3-3a HEIIMHEWHOU XapaKTepuCTUKU Marpullbl. [Ipu 3amycke ciaenyer
00paTUTh BHUMaHHUE HA YCTAHOBKY 24 Wiu 32 OUTHBIX I[BETOB.

N3menenue HanpasieHus rpaguenta - Up, Down

Wsmenenue 1pera — Left, Right, LeftMouse click

Wzmenenune sipkoctu — Plus, Minus

Beixon u3 recta — Esc RightMouse click

Tect aHajmorMyeH MpeAbIYIIEMY, HO BBIBOJUT OJHOBPEMEHHO  HECKOJIBKO
TOPU3OHTAJILHBIX WJIM BEPTHUKAJIBHBIX IIBETOBBIX KIWHbEB. [lo TecTty mnpoBepsercs
CUHXPOHHOCTb YBEJIMUEHHUS IPKOCTU KIIMHbEB U OaJaHC I[BETOB.

Nsmenenne pexuma — Left, Right, LeftMouse click

Wzmenenune spkoct — Plus, Minus

Beixon u3 Tecta — Esc RightMouse click

Tect cryneHuaroro rpaaueHTa IBera. I[IpoBepsieTcsi paBHOMEpPHOCTh HapacTaHHS
J SIPKOCTHU U pa3pelleHue Mepexosia mno rpaganusam spkoctu. [lpu 3amycke cienyer oOpaTUTh

BHUMaHUE Ha YCTaHOBKY 24 miu 32 OGUTHBIX LBETOB.
Wsmenenne pexuma - Left, Right, LeftMouse click
Beixon u3 Tecra - Esc RightMouse click
TecT KOHIEHTPUYECKUX OKPYKHOCTEH, Al MNPOBEPKU HHTEPHOJSIIMM "HEPOJHBIX"
paspemienuii. [lepen nmpoBeneHrneM Tecta PeKOMEHIYETCS BBITIOJHUTH HACTPOWKY MOHHUTOPA
JUIE  KaXIOTO BHJIEOPEKMMA. TeCThl BBIABISAIOT HEOTHOPOJHOCTh H300paKEHUS TI0
CpPaBHEHUIO ¢ U300pakeHUEM B "pOTHOM" pa3peIICHHUH.
Wsmenenne pexuma - Left, Right, LeftMouse click
Beixon u3 Tecra - Esc RightMouse click
Tect rpaauenta 1Beta. [IpoBepsieTcsi paBHOMEPHOCTh HapacTaHUS SIPKOCTHU MO PaIUyCy
OKpykHocTH. Ha Marpumax ¢ HU3KMM LIBETOBBIM pa3pelieHHeM HalJto/1aeTcs
cTyneHeoOpa3Hoe H3MeHeHHe sipkocTu. llpu 3amycke cienyer oOpaTuTh BHHMaHUE Ha
ﬂ yYCTAHOBKY 24 uiu 32 OGUTHBIX 1IBETOB.
W3meHenune HanpasieHus rpaauenta - Up, Down
Nsmenenne nsera - Left, Right, LeftMouse click
Wzmenenune spkoctu - Plus, Minus
Beixon u3 Tecta - Esc RightMouse click
HaGop y30poB s NOpoBepKM HUHTEpHoiasAuMuM "HepoAHbIX" paspemenuil. Ilepen
MIPOBEJICHUEM TECTa PEKOMEHJYeTCS BBINOJIHUTh HACTPONMKY MOHHUTOpa Uil KaXAO0ro
BUIeOpeXUMa. TecThl BBIABISIOT HEOJAHOPOIHOCTh M300pa)XEHUS B BHJIE TOPU3OHTAIBHBIX
1 (W1K) BEPTUKAJIBHBIX MOJIOC, IO CPAaBHEHUIO C U300pa’keHUEM B "poHOM" pa3perieHnH.
Nsmenenue pexuma - Left, Right, LeftMouse click
Beixon u3 Tecra - Esc RightMouse click
Tect 11t MPOBEPKH YMTAEMOCTH LIPU(TOB PA3IMYHOIO pa3Mepa M HACHIIIEHHOCTH MPH
“pOIHBIX” U “HEPOJHBIX~ Pa3pEIICHUSX.
Wzmenenne mpudros — Left, Right, LeftMouse click
Wsmenenune spkoctu — Plus, Minus
Brixon u3 Tecra — Esc RightMouse click
Tect ans mpoBepKHM pPa3MBITOCTH M TOMIIMHBI JuHUH. Kak w mpeapinymmii tect,
XapaKTepU3yeT YUTAEMOCTh IIPUPTOB U MEJKUX JeTajeil.
W3menenne pexuma — Left, Right, LeftMouse click
Wsmenenune spkoctu — Plus, Minus
Brixon u3 Tecra — Esc RightMouse click
Tect ana Bu3yanbHOM OLEHKH ObICTpojelcTBUs MaTpullbl. Hambonee HarmsgeH npu
OJTHOBPEMEHHOM TECTHPOBAHUU HECKOJIBKUX MOHHUTOPOB Ha MaTpHUIaX Pa3HBIX TUIIOB, U MPH
. cpaBHeHun ¢ CRT monutopamu. IlapameTrpsl 1uisi CpaBHEHUS — SIPKOCTh JABUTAKOLIETOCS
KBaJpara, JUIMHA “XBOCTA”, pa3MBITOCTb IPAHUIIBL, IIBET U TEOMETPHUS KBaJpara.
N3menenune ckopoctu — Up, Down
N3menenue sipkoctu — Plus, Minus




Beixon u3 Tecra — Esc RightMouse click
Tect anazoruueH nopeabiAynmeMy, HO KBaJApaT ABWXXCTCA 110 TOPU3OHTAJIU WA
BEPTUKAJIN, U HAHECCHA MaciuTaOHas CeTKa.
m Usmenenue ckopoctu — Up, Down
W3smenenue pexuma — Left, Right, LeftMouse click
Wsmenenwue sspkoctu — Plus, Minus
Beixon u3 tecta — Esc RightMouse click

i Boixon u3 nporpammsl

Ilopsinok BbINOJHEHHS Pa0OThI:
TexHuYeCcKHe XapaKTePUCTUKH JUCIUICS (3aM0JIHAETCH CAMOCTONTENILHO):

JKpaH U BUAEOKApPTa

Pasmep skpana (1roim) :

Pazpemenue qucrnies (pix) :

Tun XK-matpuiisr:

Tun Buaeoanantepa (BCTPOSHHBIN WM BHEITHUH) :

Bupneoxkapra :

Spxocth:

KontpactHocTs:

Bpewms oTxinka:

3anyctuth yrwuty TFT Monutop Tect st TectupoBaHuss MOHUTOpA. Pe3ynbTaThl TecTUpOBaHUS
OTpa3UTh B OTUETE.

IIpumep pe3yJabTaToB

Tectl.

TecT paBHOMEPHOCTH TOJCBETKHM MaTpHUIBI M OTCYTCTBUS “OMTHIX Touek’. bwuia mpoumsseneHa
3aJIUBKA CJICIYIONIMMH IIBETaMU: OCJbIid, KPacHBIH, 3CJICHBIN, CHHUH, TOMyO0OW, PO30OBBIM, MKEJTHIH,
yepHbIid. [Io BceMy aKpaHy LIBET pacmpesielieH paBHOMEPHO, HCKa)KeHUN He HaOmoaaercs. TecT mokasai,
YTO AUCIUICH HE MOBPEXKIACH U "OUTHIX TOUYEK'" HET.

Tect 2.
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Tect T'paauCHTAa 1BCTA. VY nucnies APKOCTb U3MCHACTCA IIJIABHO. He Ha6JIIOI[aIOTCSI JuaroHaJbHBIC
ITOJIOCHI ITOBBIIIEHHOMN HIJIN MOHMKSHHOU SAPKOCTH. Taxum 06pa30M, PAaBHOMEPHOCTH HapaCTaHUA APKOCTHU
OT JICBOI'O BEPXHEIr'O yIJja K IIPpaBOMY HMXKHEMY HOpMaJiIbHasl, HUKaAKUX OTKJIOHEHHI HET.

Tect 3.

TecT BBIBOAUT OJHOBPEMEHHO HECKOJIBKO TOPU3OHTAIBHBIX WM BEPTUKAIBHBIX I[BETOBBIX
KInHbeB. [lo TecTy BHUIHO, YTO IJIsi JUCIUIES] CHHXPOHHOCTH YBEJIMYEHHUsS SPKOCTH KIMHBEB M OanaHC
[IBETOB HE HapyweH. Bce JIMHUM LBETOB H3MEHSIOTCS IUIABHO, JOCTATOYHO HACBHILIEHHBIEC IBETA,
HCKa)KEHUH HET.

Tect4

Tect crymeHwyatoro TrpaaueHTa IBeTa. PaBHOMEpPHOCTh HapacTaHHsS SIPKOCTH M pa3pelieHue
Mepexo/ia Mo TpajgausaM sIpKOCTH B HOpMe. TecT mpoBOIWIICS TSl 4 THIIOB TPaJHeHTOB: ¢ maroM 10%,
6%, 5%, 4%. Bo Bcex rpaHuIlpl Iepexo/a MIaBHbIe.

Tect 5.



Tect rpaguenTa nera. ¥ gucmiest He HaOMOAeTCs CTYIIEHYaTOe U3MEHEHUE IPKOCTH IO pajinycy
OKPY>KHOCTH. SIpKOCTb OT IIEHTpa K nepudeprn n3MeHseTcs INIaBHO MO0 BCEH OKPYKHOCTH.

Tect 6.

HaGop TecToB M3 TOUYEK, PACHOJOKEHHBIX B I[IAXMAaTHOM IOpPSJKE, BEPTHUKAIbHBIX JIMHUM U
TOPU30HTAIIBHBIX JIMHUH, JJIS1 TPOBEPKH MHTEPIOISIIAN «HEPOTHBIX» paspemennid. [lepen nmposepennem
TECTa BBIMOJHWIN HACTPOMKY MOHUTOpA A KaXJOro BUAEOpexuMa. Ui AUCIUIes TECT BBIIOIHSICS
IIPU  «POJHOM» Ppa3peLICHUH , @ TaKke MpU «HEPOAHBIX» paspemieHusx: 1280x720,
1280x600, 800x600. ITpu «poaHOM) pa3pelieHnd pa3MbITOCTH U TOJNIIUHBI JIWHUHM He HaOmoxaercs. [Ipu
«HepoaHbIX» pazpemienusax 1280x600 u 800x600 Habar0Aa7I0Ch YTONIEHHE TUHUN U UX Pa3MBITOCTb.

Tect 7.

TecT s mMpoBEpKH Pa3MBITOCTH W TOJIIMHBI JUHUK. Pe3ynbrar Tecta mokasana, 4YTO JIMHHUH
napajulejbHble, OJAVHAKOBOM TONIMMHBL. JIMHMM YeTkue U npsMmble. Takke TECT XapaKTepusyer
YUTAEMOCTh MIPUGTOB M MENKHUX AeTanel. Jlucriei mokasan xopoline pe3yiabTaThl TeCTa, OTKIOHEHUN
HE BBISIBIICHO.

Tect 8.



Tect KoHIEHTpUUYECKUX OKpYXHOCTeH. OH mpeaHa3HayeH NMPOBEPKU MHTEPHOJSALMU «HEPOIHBIX)»
paspemienuit. [lepen mpoBeneHreM TeCTa BBITOJIHWIA HACTPOMKY MOHUTOPA I KaKJOTO BUJICOPEKHUMA.
TecT BBINONHSIICS Ha IpU «POIHOM» pa3peleHUH , TAKXKE TPU «HEPOIHBIX)»
paspemenusx: 1280x720, 1280x600, 800x600. Pe3ynapTaThl TECTOB NOKAa3ajiM, YTO IPU «POJTHOM
pa3pelIeHnu OKPYKHOCTH POBHBIE, a TIPU «HEPOAHBIX» BBIABISIOT UCKAKEHUS N300paKEHUs, BOZHUKAIOT
IEPECEUCHUS JTUHUN.

Tect 9.

HaGop y30poB miis mpoBepkH HHTEPIIONAIUHN "HEpOAHBIX'" pa3pemenuid. [lepes mpoBeneHnem Tecta
BBITIOTHWIA HACTPONKY MOHHUTOPOB ISl KAXJIOTO BUACOPEIKUMA: «POTHOE» pa3peuIeHHe ISl TUCIUICS
, «HepomHbiey pazpemenus 1280x720, 1280x600, 800x600. Ilpu «HEPOTHBIX)»
pa3peu1eHH51x HAOMIOIANIOCh YaCTUYHOE HCKKEHHWE HW300paKeHHs B BUJE BEPTUKAIBHBIX IMOJIOC,
Pa3MBITOCTH H300pakeHUH.

Tect 10.
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Tect Ansg MpoBEpPKU YUTAEMOCTH HIPUQPTOB PA3IMYHOTO pa3Mepa U HACBHIIIEHHOCTH MPU «POJIHBIX)»
U «HEPOJIHBIX» pa3pelIeHUsX. TeCT BBIMOIHSIICS MIPU «POJHOMY Pa3pEIICHUH, a TAKXKE MPU «HEPOIHBIX»
pazpemenusx: 1280x720, 1280x600, 800x600. ITpu «poaHOM» pa3pelieHuH TEKCT YUTAETCS XOPOIIIOo, BCE
OykBbI TIOHSITHBIE. [Ipy OCTAIBHBIX pa3pemIeHUsIX H300paKEHUE CTAHOBUTCA MEHEE YETKUM, OYKBBI

pacIIbIBYaThIE, YTO CTAHOBUTCS OCOOCHHO 3aMETHO IPH MEJIKOM IIpUQTE.

Tect 11.

Tect nns BU3yanbHOM OLEHKM ObICTpozeicTBUs MaTpulbl. [lapameTpsl 11 cpaBHEHUS — SPKOCTb
JIBUTAIOIIET0Cs KBaapaTa, JJIMHA «XBOCTa», Pa3MbITOCTb IPAHUIIbI, LIBET M TEOMETPHS KBajApara.

WNudopmanus B 1€BOM BEpXHEM YTy SKpaHa:

Cur 1366x768 32 bit 60 hz - Texymmuii Bugeopexxum
60,3Hz 16,5ms - yactoTa u MHTEpBaJ OOHOBJIEHUS dKpaHa
Vh=10 p/c Vv=10 p/c - ckopocTh cMelICHUs KBajpaTa (TOYCK/Kaap)
Jlucruieit mokasai XOpoIie Pe3yJibTaThl TECTa: IPAHMIBI KBapaTa ObUIA YETKUMH U SPKHUMH, I[BET
OeJIbli, YacTOTa OOHOBIIEHHS MOYTH OJUHAKOBA.

Tect 12.



Tect aHaNOrWyeH NpEABIAYIIEMY, HO KBajpaT IABMIXKETCS 1O TOPU3OHTAIM WM BEPTUKAIH, H
HaHeceHa MaclITaOHas ceTKa.

VY nucrest rpaHUIbl KBaapaTa YeTKHe, [[BETa IPKUE U XOPOILIO Pa3INuUMbl, Pa3MbITOCTH HET.

BbiBoa: B xoze naHHON paboThl Oblia m3ydeHa nporpamma TEFT Mounutop Tect V.1.52 u npoeneHo

TECTUPOBAHUE 3TOM MPOrpaMMON AUCILIES:

I/ICXOI[SI H3 IIPOBCACHHOI'0 TECTHPOBAHUA, MOXHO CKa3aTb, 4TO HHCHHCﬁ HE HMMECT CEPBLE3HBIX
I[e(l)eKTOB. I/I306pa)KeHI/IH Ha HEM APKUEC, JIMHUN YCTKHUE, TECTHI paBHOMCPHOCTH INOJACBETKU U I'PaACHTA
[IBETa HUKAKUX OTKJIOHCHUU HE BBHISBUIIM.

OnHako npu NpoBeICHUH TECTOB Ha MHTEPIIOJIALMIO HECTAHAAPTHBIX Pa3peIlieHUH OblIIN BBISBIICHBI
HEKOTOpBIC AC(PEKTHI: MPH TECTUPOBAHUU B paspemieHusx 1154x864, 1280x800, 800x600 menkuii TekcT
CTAaHOBMJICSI HEYETKUM, TECT [Jsi MPOBEPKM UHUTAEMOCTU BBIBUJ Pa3MBITOCTh JHMHHUM, NPU TECTE C
JIBIDKYIIUMUCS 00BEKTaMU OBLIT 3aMETEH, MPU TECT€ KOHUYECKUX OKPYKHOCTEH Ha JHCIIIee TOSBISUINCH
UCKa)XeHUsI B BUC JUHUH. [loaTOMY TSI KOPpEKTHOW pabOTHI MOHUTOpPA KEJNATEIHFHO MCIOIB30BATh TO
paspenieHue, KOTopoe NpeyCMOTPEHO IPOU3BOIUTEIIEM.

®opma npeacraBiaeHus pe3yabTara:
Otuer o npoaenaHHoi paboTe.

Kputepun onenkmn:

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

O1eHKa «XOpOIIO» CTAaBUTCSI, €CIIM XO/1 BBIINOJIHEHHS 3a/JaHHsI BEPHBIH, HO ObLIa JOMYIIEHa OJHA
WJTU JIB€ OIMOKH, TPUBEIIITNE K HEIIPABUIILHOMY PE3YJIbTaTy.

OneHka «y0BIETBOPUTEIBHO» CTABUTCS, €CJIN IPUBEIEHO HETIOJIHOE BBIIIOJIHEHNE 3aJaHUS.

O1eHKa «HEyI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.
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Tema 3.1 Ilepudepuiinbie yCTPOHCTBA BHIYHCIUTEIbHON TEXHUKHU

JladopaTropHoe 3ansTie Ne 12

KOHCprKI_[I/ISI, MOAKIIOYCHUEC U UHCTAJUIALUA IIPUHTCPA

Henpb: HayuuThCA MOAKIOYATh MATPUUYHBIA IPUHTEP K KOMIIBIOTEPY, YCTAHABIMBATH JpaiiBeEp Ha
npuntep B OC Windows, 1osib30BaThCsi MEHIO IPUHTEPA ISl U3MEHEHUSI HACTPOEK.

Bbinosinus padory, Bel Oyaere:

ymembs:

- IOAKJIFOYATh IPUHTED;

- IPOBEPATH PAbOTOCIIOCOOHOCTH MTPUHTEPA.

MarepunanbHoe obecrnieyeHue:
Meroanueckue yka3aHusl Uil BBIIOJTHEHHS JTa00OPaTOPHBIX paboT, KOMIBIOTED.

3aganme:
[ToaKJTFOYNTE IPUHTEP, IPOBEPUTH €T0 PAOOTOCTIOCOOHOCTD.

Ilopsinok BbINOJIHEHHS PadOThI:
1. Ilogk/1r04eHNe NPUHTEPA K CHCTEMHOMY OJIOKY

1.1 s coeauHeHUs IPUHTEPA C KOMIIBIOTEPOM HUCIOJIb3YETCsl ClIeLUabHBIN IIHYDP.
[Toacoenuuute nIHyp OAHUM KOHIIOM K pazbemy LPT Ha cuctemMHOM OJ0Ke, APYTUM K IPUHTEPY.
Bxuttounte npuHTEp B CETh.

1.2 Mocne 3arpy3ku Windows 3aiiaure B «[lanens ynpapnenus» >>> «[IpuHtepbi»

1.3 3anmycture «Y CTaHOBKY IIPUHTEPA»

1.4 Bei6path «JIOKaIbHBIN PUHTEP

1.5 B cnicke BeiOepute npunTtep Epson LQ-300 ESC/P2

1.6 TlopT npunTepa BeiOpars LPT1

1.7 PacneuaTtath NpoOHYIO CTPAHUILY

1.8 Ha aTom ycTaHOBKY IIpUHTEpa B oneparronHoi cucreme Windows MoKHO CUnTaTh
3aBEPLICHHON.

2. YtoObl IpoBepuTh paboTy NpUHTEpa O€3 MOAKIIOYEHHS KOMIIbIOTEPA MOKHO 3aITyCTUTh 11€4aTh
TecTa. J{Jsi 5TOro BRIKIIIOYUTE IPUHTED, 3aTeM HakmuTe KiaBuiry «NO» i He oTIycKast ee BKIIIOUUTE
npunTep. OTIycTUTE KJIABUILY U IPUHTEP HAYHET NevaTaTh TecT.

3. UToObI U3MEHUTH TEKYIIHE HACTPOHKH MPUHTEPA, HEOOXOIMMO 3aiiTH B MeHt0. J{Jist 3TOTrO
BBIKJTIOUHTE TIPUHTEP, HOKMUTE KiIaBuiy «Y ES» u He oTimyckas BkirtounTe npuHTep. Ha Oymare
pacreuaTaeTcsi BOIPOC Ha KaKOM SI3bIKe BHIBOJUTH MEHIO, BBIOEpUTE aHTIHIICKUi. Jlanee Hanevaratores
TEKYIIMe HACTPOUKHU TpuHTEepa. OOpaTnTe BHUMaHNE HA HOMED KOJIOBOM CTPaHMIIBI, OHA JTOJDKHA OBITH
866, MHAUE IPUHTEP HE CMOKET MPABUIBLHO OTOOPA3UTh pyccKuit mpudT. OcTanbHbIe HACTPOUKH MOXKHO
OCTaBUTH 0€3 U3MEHEHHIA.

®opma npeacraBiaeHus pe3yJbTara:
Otuer o npoaenanHoi padoTe.

Kpurepun onenkmn:

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

O1eHKa «XOpOIIO» CTAaBUTCS, €CIIM XO/1 BBINOJIHEHHS 3a/JaHHUsI BEPHBIH, HO ObLIa JOMYIIEHA OJHA
WX JiBE OIIMOKH, IPUBE/IINE K HEIPABUILHOMY PE3YJbTaTy.

OI.[GHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, CCJIU MIPUBCACHO HCTIOJIHOC BBIITOJHCHUC 3a/IaHUA.

O1eHKa «HEYIOBJIETBOPUTEIBHOY» CTABUTCS, €CIIU 3a/1aHUE HE BBIIIOJIHEHO.



Tema 3.1 Ilepudepuiinbie ycTpoOiCcTBA BHIYHCIUTEIBHON TEXHUKHU

JlaGopaTopHoe 3ansaTHe Ne 13

KOHCTp}/KI_[I/IH, IMOAKIOYCHHUE U HHCTAJUIALIUA CKaHEpa

Iesb: HayuyuTHCS NOJAKIIOYATh IUIAHLIETHBIM CKaHEep K KOMIIbIOTEPY, YCTaHABIMBATh JIpaiiBepa Ha
ckanep B OC Windows, oibp30BaThCs MporpaMMaMy CKaHUPOBAHUS U PAaCIO3HABAHUS TEKCTOB.

Beinosnus patdory, Bel Oyaere:

ymemb:

- IOJIKJIIOYATh U HaCTPauBaTh CKaHeED;

- BBIMOJIHATB IIOUCK HEOOXOIMMOM HH(OpMAIUH.

MarepuajibHoe o0ecnieueHue:
MeToaudeckue yKa3aHusl i1 BBITOJHEHUS 1a00paTOPHBIX paboT, KOMITBIOTE.

3ananmue:
[MonkmrounTe MIIAHIIETHBIN CKaHEP K KOMIIBIOTEPY, YCTAHOBUTE ApaiiBepa Ha CKaHep.

Kparkne TeopeTudyeckne cBeIeHUs:
Cucrtembl pacnoznaBanusi (OCR)

Cucrembl pacnosnaBanuss uinm OCR-cucrembr (OCR - ab6peBuatypa cioB Optical Character
Recognition) npegHa3HaueHs! 1J11 aBBTOMAaTHYECKOT0 BBOJIA JJOKYMEHTOB B KOMITBIOTEP. DTO MOXKET OBITh
KHMIa, ra3era, )KypHal, (akc - 10001 JOKYMEHT, KOTOPbII HaJ0 NEPEHECTH B KOMIIbIOTED, IEPEBECTHU B
3JIEKTPOHHBIN peAaKTUpyeMbIii popmar.

VY nonb3oBaTens €CTh BHIOOD:

IlepBoe: mepemnedataTh JOKYMEHT, BOCCTAaHOBHUB €ro NEpBOHAYaJIbHOE OQoOpMIIeHHE (TaOIHIIbI,
KOJIOHKH, KAPTUHKY U T. J1.) WU

Bropoe: ucnons3oBate ckaHep u OCR-mpuioxenue (o0bruHO B Poccum rosopst 'cucrema
pacrio3HaBaHus'"), 4TO Tropa3jao OwicTpee W mpoine, B ciaydae ecnn OCR-mpunoxxenue pacno3Haér
JOKYMEHT aKKypaTHO.

PaGorate ¢ Takoil cucreMoil oueHb npocTo. [lonokuTe JOKYMEHT B CKaHEp, HAKMHUTE Ha KHOIKY
"Macrep Scan&Read" (mpu pabote ¢ FineReader), npoBeprsTe pe3ynbraT, HaxkmMuTe KHONKY "COXpaHUTh
B MS Word" (taxxe MoxHO coxpanutb B MS Excel min mo060oM apyrom u3 nojajiep>kuBaeMbix popmaroB
- HTML, PDF, TXT u 1. 1.). Camoe TpynoéMmkoe B Ipoliecce BBOJAA JIOKYMEHTa B KOMIIBIOTEp C
nomotbio OCR-cuctemMbl - 3TO TpOBEpKa pe3yibTaTa pacro3HaBaHMs W BOCCO3/aHue OdopmieHus
UCXOJHOTO JOKyMeHTa. [loaToMy monb3oBaTenm Tak BBICOKO LIEHAT TOYHOCTb pPaclO3HABAHMSA
(xonmM4ecTBO OIIMOOK, JOMYIIEHHBIX MPH pacro3HaBaHUM OyKB) M KauecTBO Iepenayd odopmiieHus
MCXOJ/IHOTO JOKYMEHTa. DTOT (PaKT MOJATBEPHKAAIOT PE3YJIbTAThl POBEICHHOIO HAMHU HCCIIEIOBAHUS.

YckopuTh NpOBEpKY pe3ynbTara W chenath ee Oosiee HaAE&KHOW IOJIb30BATENIO0 TOMOKET
BCTpOEHHasi nporpamma nposepku opdorpaduu. ABBYY FineReader monnep:kuBaer pacno3HaBaHue
TekcTa Ha 179 s3bIkax U UMeeT BCTPOEHHYIO MpoBepKy opdorpaduu ais 36 U3 HuX.

ABBYY FineReader siBisiercss auaepoM MO TOYHOCTH PACIO3HABAHUS BO BCEX CPaBHUTEIBHBIX
TecTax, nmpoBen€HHbIX B Poccum, HaumHas c ampens 1995 roma (Beixom Bepcuu FineReader 2.0). C
MOMEHTa CBOEro BbIXxojaa mnpoAykTel FineReader momyunnu 0GoJiee 150 Harpag oT aBTOPUTETHBIX
MEXIYHApOAHBIX KOMITBIOTEPHBIX U3aHHM.

Y cucrempt ABBYY FineReader ects emé omHo OOMbIIOE MPEUMYIECTBO - 3TO COXpPaHEHHUE
odopmiieHHs OKyMeHTa. B pacrno3HaHHOM JOKyMeHTe OyayT TOYHO IepelaHbl TaOJauIlbl, KapTUHKHU,
pa3bueHue TeKcTa 1o KOJOHKaM.

Taxkum oOpa3oM, Bechb Ipolecc MepeHoca TeKCTa ¢ OymMaru Ha KOMIBIOTEpP - OT CKaHHUPOBAHUSA 10
COXpaHEHUs pe3ynbTaTa - 3aiMET MEHbIIe OJHOM MUHYTHI (BpeMsl 3aBUCHUT OT JOKYMEHTA, BO3MOKHOCTEN



HCIOJIBb3yeMOro KOMIIbIOTepa U ckaHepa). M "37eKTpoHHbIH" TOKyMeHT OyJeT BBIMMISACTh TOYHO TAKXKE,
Kak OyMa>KHBIH opuruHan!

YTo cYMTAIOT BaKHBIM M0JIb30BaTe M pu padore ¢ OCR-cucremoii?

HenaBHee nccienoBanue, NpoBeJeHHOE cpeu NoJb3oBaresnei cucreMsl FineReader, mokaszaino, 4yto
I10JIb30BATEIN CUUTAIOT BaKHBIM 11pu padote ¢ OCR-cucremMoii cienyromiye napameTpsl:

e TounocTs pacnio3naBanus - 95%

e TouHocTh coxpanenust opopmiIeHUs B JOKYMEHTaX IS TEKCTOBBIX MPOIIECCOPOB
(B popmarax MS Word, MS Excel, Word Pro, Word Perfect) - 89%

e TouHOCTH coXpaHeHuUs: 0OPMIICHUS ISl TOCIEAYIOIIEH SJIEKTPOHHOM MyOIUKauu
(B popmarax PDF, HTML) - 87%

e Pabota ¢ TabmuiiaMu 1 MHOTOKOJIOHOYHBIMH TeKcTaMu - 87%

e [Ipocrora ucnonp3oBanus - 85%

e Hanéxnocts pabots! - 82%

e Y 100HBII MOUCK OMKOOK U CBepKa ¢ opuruHaioM - 80%

e Pabota ¢ nBeToM (CoXpaHCHHE [IBETHBIX KAPTHHOK U I1BeTa mpudTa, hoHa) - 63%

e [IpsaMoii axcriopT B Ipyrue npuiioxeHus - 61%

e Ckopocts - 55%

e  MHoTrO0s3BIYHOE pacrio3HaBaHue - 25%

Texnnueckue xapakrepuctuku ckanepa HP ScanJet 2400c
(CamocTosITeTbHO HAWTH M BBHIMUCATH XapAKTEPUCTHKH CKaHepa
HP ScanJet 3800)

CucremMa CKAaHMPOBAHUSA
OnTuueckoe paspeuieHue npu ckanuposanuu o 1200 1/
ArnmnapaTHoe pa3pelieHne CKaHHPOBAHUS Jo 1200 x 1200 1/

yIY4IIEHHOE pa3pellieHue MpU CKaHUPOBaHUM  YIIydIlIeHHOe pa3pemerue 10 999999 1/n

PazpsaHocTh 48 out
OTTEHKH ceporo 256
JlnanazoH MacmTabupoBaHus WU ot 10 go 2000% c marom 1%

yBEJIMYEHUS N300pakeHnn

CKOpOCTb CKAaHMPOBAHHUS B PEKUME 12 cexynn
IPEIBapUTEILHOTO IPOCMOTPA

Ckopoctb ckanupoBanus (11BeTHOe GoTo 4x6) <45 cek.

CxopocTh CKaHUPOBAaHUS (OTITUYECKOE <45 cexk.
pacmno3HaBaHHe CUMBOJIOB, A4)

MakcuManbHBbIN pa3Mep CKaHUPYEMOTO 21,59 x 29,72 cm
OpUTMHaja

JApyras Texuuyeckas uHpopmanus

Pexxumbl BBoga npu  Knonku "ckanupoBaTs" 1 "konupoBats' Ha nuneBoit nanenu; [10 ot HP

CKaHWPOBAaHHUH JUIsL CO3JIaHUs U 00pabOTKU (OTOM300paKEHUI

®opmar daitna Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG, FlashPix (FPX), cxxatsiii
CKaHUPOBAHMS TIFF, PCX, PNG, RTF, TXT

CoOBMECTHMBIE Microsoft® Windows® (98, 2000, Me, XP Home u Professional Edition),

OTIENATTMOHHBIE Mac OS X 9.1 unim 10.1 w Re1IIE



CHUCTCMBI

CrannmaptHas USB (coBmectuM co crnerudukarmsmu USB 2.0).
MOJICOEAMHAEMOCTh
Bremane mopThl 1 untepdeiic Hi-Speed USB — coBmectum co crerudukanusaymu USB 2.0

BBOJa-BbIBOJa

MuHuMaIbHbIE IIK ¢ moprom USB u OC Microsoft® Windows® 98, Me, XP Professional,
CHUCTEMHBIE XP Home Edition, 2000 wiu Beime, mpuog CD-ROM; Microsoft®
TpeOOBaHUS Windows®: 1K ¢ nporeccopom Intel® Pentium® II, Celeron® wim

JIPYTUM COBMECTUMBIM Tporieccopom; 225 M6 cBoOOIHOTO TPOCTPAHCTBA
Ha x&cTkoM aucke, O3Y 64 M6; morutop SVGA 800 x 600 (16 6ur);
nopt USB Ha IIK; IE 5.01 SP2 unu Bbilie; nporpamma Juist CO3JaHUs
MysbTEMeARa-aib00MoB HP Tpebyet Hanmuus ycrpoiictBa CD-Writer u
nononauTenbHO 700 MO cBOOOIHOTO MPOCTPAHCTBA HA KECTKOM JTUCKE

Ceprudukar Ha

Energy Star

Pazmeprr (LI x I'x 458 x 275 x 615 Mmm
B)

Bec 2,2 KT

Bec nakera 2.4 kr

OnexrpomarautHas EC (ceprudukar coorBerctBusi CE), Poccus ('OCT)
COBMECTHMOCTb

[ToTpebnsemas 17 Bt (MakcumyMm)
MOIIIHOCTH

Tun 6oka nmuranus BHemHwil 0JI0K MUTaHUSA

TpebGoBanus k 100-240 B nepem. Toka (+/-10%), 50/60 I'ix (+/-3 T'm)
HMUTAHUIO
be3omnacHocTh EC (cootBerctBue TpeboBanusm IEC 60950 3-e uznanue; ceprudukanus

0€30MacHOCTH Ha paboTy C PEeLICHUSIMHU APYTHX HPOU3BOIUTENECH),
[onpma (PCBC) u Poccus (I'OCT)

ITopsinok BbINOJIHEHUS PadOThI:

el A =

10.

11.

Jlns paboTs! ucnonb3yetcs ckanep HP scanjet 2400 (3800)

3amycTuTe NporpaMMy YCTaHOBKHU C TUCKA, KOTOPBIN UJET B KOMIUIEKTE C CKAHEPOM

Bri6epute B MEHIO MYHKT «Y CTaHOBKA IIPOrpaMM»»

B cnenyromem okxne Boibepure «IIporpammy o6paboTtku uzodpaxenuit u potorpaduit HP» n
HaxMuTte «Jlaaee»

[Tocne aTOrO HAXKMUTE Jajee U B TIIABHOM MEHIO BbIOEpUTE MyHKT «HCTPYKIUS 110
MOJIKITIOYECHUIO CKaHepay

[Tocne o3HaKOMIIEHUS ¢ HHCTPYKIIUEH HAXKMUTE «3aKpBITh» U «BbIxom»

[MonkmrounTe ckaHep K KOMIbIoTepy mpu oMoy USB kabemns u BKIIOYNTE CKaHEp B CETh
OmnepanroHHast CUCTEMa caMa HalJIeT HOBOE YCTPOICTBO, €CIIM ATOT0 HE MPOHU301ILIO,
nepe3arpy3uTe KOMITbIOTEP

CkaHepoM MOKHO YIPaBJIATH € TIOMOILIbIO porpammbl «JlupekTop 06paboTku GoTtorpaduit u
n3oopaxerui» (ITyck-IIporpaMmer), Wau HEMOCPEICTBEHHO M3 MPOTPAMMBI, TIOIIEPKUBAIOIIEH
paboTy co cKaHepOM.

3amycrute nporpammy «Fine Reader» («CuneiFormy). Eciiu oHa He ycTaHOBJIEHA, TO YCTAHOBHUTE
ee

Haxxmute kHOnKy «CKaHUpPOBATh», IPU ATOM 3aIyCTUTCS IIPOrpaMMa CKaHUPOBAHUS U
aBTOMATHYECKH OyJET BBITOIHEHO MPEIBAPUTEIILHOE CKAHUPOBAHNE JTOKYMEHTA



12. B okHe pa3mMepoB Bce OCTaBbTE KaK €CTh, B MeHIO «DopMar BbIBO/Ia» BEIOEpHUTE «uepHO-Oernoe |
o6ut», B MeHI0 «JlonomHuTenbHbIe» BbiOepuTe «Paspemienre». B oTKpbIBIIEMCS OKHE BHIOEpUTE
pazpemenue 300.

13. Haxxmute kHONKY «IIpuHATH». ByaeT BHINIOMHATHCS CKAaHUPOBAaHUE JOKYMEHTa HETTOCPEICTBEHHO
B nporpammy «Fine Reader» («CuneiFormy).

14. Haxxmute kHONIKY «Pacmo3Harby

15. Haxxmute kHomky «Ilepenats crpanutist B WWordy

16. IIpoBepbTe JOKYMEHT Ha HAIMYNE OIHOOK

KoHTpo/ibHbIE BOIPOCHI

1. Kax yctpoen ckanep?

2. Kakwue paspernienus ucnoab3yloTcsi IpU CKAaHUPOBAHUH?

3. Uro 3HauyuT onTrueckoe ((pu3ndeckoe) u MporpaMMHOe (MHTEPIIOISIIUOHHOE)
pasperieHus?

4. Kaxkue Tumel ckanepoB Bbl 3HaeTe?

5. OTyero 3aBUCHUT OBICTPOICHCTBHE CKaHepa?

®opma nmpeacTaBJieHus pe3yJbTara:
Otuer o nmpojenanHoil padore.

Kputepun onenkmn:

O1eHKa «OTJIMYHO» CTABUTCS, €CIIH 3a/laHUE BBIIOJIHEHO BEPHO.

O1eHKa «XOpOIIO» CTAaBUTCS, €CIIM XO/1 BHIITOJIHEHHS 3aJaHHsI BEPHBII, HO ObLIa JOMYIIeHa OJHA
WIN JIBE OIIMOKH, IPUBE/IINE K HEIIPABUILHOMY PE3yibTaTy.

OneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIM IIPUBEIEHO HETIOIHOE BBIOJIHEHNE 3aJaHUS.

O1eHKa «HEYI0BJIETBOPUTEIHHOY» CTABUTCS, €CIIU 33/1aHUE HE BBIIIOJIHEHO.
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