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1 BBEJAEHUE

BaxHyt0o dYacThb TEOpPeTHYECKOH M  NPO(PECCHOHANBHOM NPAaKTUYECKOH  MOArOTOBKU
00yyaroIuxcs COCTaBIAIOT IPAKTUYECKHE U JTAOOPATOPHBIE 3aHSTHS.

CocrtaB u cojiepkaHue MPAKTHYECKUX U JTAOOPAaTOPHBIX 3aHATHH HAIPABICHBI HA PEaTH3AIHIO
denepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTa CPEOHEro MNpoQecCHOHATIbHOIO
o0Opa3oBaHMUs.

Benymeld auaakTHUecKOM LeNbl0  MPAKTUYECKUX  3aHATHH  sABIseTcs  (OpPMHUpOBAHUE
poeCCHOHATIBHBIX MPAKTUYECKUX YMEHUH (YMEHUH BBINOJIHATH ONpECICHHbBIE IeHCTBUS, OTEpaIlty,
HE0O0XO/JMMBIE B IOCIEAYIOIIEM B NMPO(ECCHOHAIBHOW AEATENBHOCTH) WM YYEOHBIX MPaKTHYECKUX
yMeHu# (YMEHHI pemarh 3a/1aud 1o MaTeMaTuke, GU3nKe, XuMuK, HHPOPMATUKE U JAp.), HEOOXOIUMBIX
B IIOCJIEYIOLIEH y4eOHOM 1eATeIbHOCTH.

Benymelh aunakTHMueckoil 1Lenpi0 Ja0OpAaTOPHBIX 3aHATUN SIBISETCS 3KCIEPUMEHTAIbHOE
MOJITBEPKIEHUE U MIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX T0JIOKEHUH (3aKOHOB, 3aBUCUMOCTEH).

B coorBercTBHM ¢ paboueil mporpaMMoil y4eOHON IUCHMIUIMHBI «APXUTEKTYypa anmapaTHBIX
CPEACTB » NPEAYCMOTPEHO NPOBEJCHUE IPAKTUYECKUX U JTa00OPATOPHBIX 3aHATHH.

B pesynbrare ux BBHINOIHEHUS, 00YYAIOIIHIACS JOIKEH:

ymemp:

— VY1 nonydars HHGOPMALUIO O TapaMeTPax KOMIIbIOTEPHOM CHCTEMBI;

- VY2 noaxitoyaTh I0NOJHUTENBHOE 000PYA0BaHUE U HACTPAUBATh CBSA3b MEXKIY
3JIEMEHTaMUKOMIIBIOTEPHON CUCTEMBI;

- VY3 npou3BOANTh MHCTAJUISILIMIO U HACTPOMKY MPOrpaMMHOI0 obecreueHus
KOMITbIOTEPHBIXCUCTEM;

CopnepxaHue NpPaKTUYECKUX U J1a0OpaTOPHBIX 3aHATHH OPUEHTHPOBAHO HA IOATOTOBKY
00y4aroIuxcst K OCBOCHUIO MPOPECCHOHAILHOIO MOYJIS IPOrPaMMbl HOATOTOBKH CHELUATIUCTOB CPEIHETO
3B€HA 10 CHIELUATBHOCTH U OBJIAZICHUIO HPOPECCUOHAIbHBIMU KOMNEMEHUUAMU:

I1K 4.1 OcymuiecTBasATh HHCTAIALNIO, HACTPOMKY U 00CITyKMBaHUE IPOrPaAMMHOI0 oOecreyeHus
KOMIIBIOTEPHBIX CUCTEM.

1K 4.2 Ocy1iecTBisTh M3MEPEHHs SKCILTyaTallMOHHBIX XapaKTEPUCTUK IPOrPAMMHOI0 00eCeYeH s
KOMITBIOTEPHBIX CUCTEM.

A Taxxke GOPMUPOBAHUIO OOUIUX KOMNEMEHYUIL:

OK 1. Bribupats criocoOs! pelieHust 3a1a4 NpodecCUOHAIBHOM 1eATeIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM.

OK 2. VMcnionb30BaTh COBPEMEHHBIE CPEJICTBA MIOMCKA, aHAJIM3a U UHTEpPIIPETalui HHPOpMAaLUU U
MH(OpPMaLIMOHHBIE TEXHOJIOTUH JUTs BBIIOIHEHUS 33714 MPO(eCCHOHATLHON HANPaBJIEHHOCTH.

OK 4. D¢exTrBHO B3auMO/IEIICTBOBATh U pPa0OTATh B KOJUIEKTHBE K KOMAH/IE.

OK 5. OcymecTBiATh yCTHYI0 M IMUCBMEHHYK0 KOMMYHHUKALMIO Ha TOCYAAPCTBEHHOM S3BIKE
Poccuiickoit denepaiiy ¢ y4eTroM 0COOEHHOCTEH COLMANTBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 9. Tlonb3oBathest MpohecCHOHAIBHONW JOKYMEHTAlUEN Ha TOCYJapCTBEHHOM U MHOCTPAaHHOM
A3BIKaX.

Brimonnenue o0ydarommxcs MPakKTUYECKUX U JIA0OPATOPHBIX padOT MO y4eOHOU TUCIUTIIIMHE
«ApPXHTEKTypa alllapaTHbIX CPEICTB» HAPABJICHO Ha:

- 000011IeHNE, CUCTEMAaTU3AITUIO, YTITYOJIEHUE, 3aKPEIUICHNE, PA3BUTHE U ACTATM3AINIO TOJTYYEHHBIX
TEOPETHUYECKHUX 3HAHUI 110 KOHKPETHBIM TeMaM y4eOHOMN AUCLUIIIMHBL;

- (opmHpOoBaHHE YMEHHI MPUMEHSAThH MOJTYUYEHHbIE 3HAHUS Ha MPaKTHKE, peau3aluio eINHCTBA
MHTEJJIEKTYaJIbHOM Y IPaKTUUECKOM AESITENbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHil: HaOII0/1aTh, CPAaBHUBATh, COMOCTABIIATh, aHAIU3UPOBATD,
JIeNnaTh BBIBOJIbI U 000OILEHHSI, CAMOCTOSITETIbHO BECTU UCCIIEI0BAHNS, TTOJIb30BAThCS PA3IMYHBIMU IPHEMaMHU
n3MepeHuid, 0OPMIISTH Pe3ybTaThl B BUJIE TAOIHIL, CXEM, TPaQUKOB;

[TpakTtudeckue n mabopaTopHbIe 3aHATHUS IPOBOJATCA B paMKaX COOTBETCTBYIOIIEH TEMBbI, OCTE
OCBOEHUS JMJIAKTHUUECKUX €JIMHUI], KOTOpble O0ECHeurBaIOT HAJUYME 3HAHUN, HEOOXOIAUMBIX IS ee
BBITIOJTHEHUS.



2METOJUYECKHUE YKA3ZAHUA

Tema 2.1 Jlornueckne ocHOBbI IBM, 3j1eMeHTBI M Y3JIbI
IIpakTuyeckoe 3ansitue Ne 1
Pemienne apudgMeTH4ecKuX M JIOTHYECKHUX 32124

Iesb: HayynThCA pemiath apu(METHUECKUE U JIOTHIECKUE 3a/1a4n

Boinosinus padory, Bel Oyaere:
ymembp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYI0BaHHE U HACTPAUBATh CBSI3b MEXKIY DJIEMEHTaMU
KOMIIBIOTEPHOMN CUCTEMBI
— TIPOU3BOJUTH MHCTAUIALMUIO U HACTPOUKY MPOrPAMMHOI0 00eCIieYeHUsI KOMIIBIOTEPHBIX
CHUCTEM
MeTtonudeckue yKa3aHus Il BBIMOJTHEHUS TIPAKTHYECKUX paboT

3amanue:
1. BBINOTHUTE IEpEeBOI U3 OHOM CUCTEMBI CYUCIICHUS B IPYTYIO.
2. BrInosHUTE apuMETHUYECKHE ONepaIlii B Pa3HBIX CUCTEMaX CUHCICHUS.

HOpﬂ)IOK BbINNOJTHCHUSA paﬁDTBI .

3aganue 1.
BAPUAHT Ne 1
1. [TepeBenuTe qaHHOE YUCIIO U3 IECATUYHON CUCTEMBI cuncieHus:a) 86010 ->
Xs; d) 461,2510 -> Xo;
b) 78510 ->  Xie; e) 57210 -> Xas;
c) 149,375 -> X2;
2. IlepeBeauTe 1aHHOE YUCIIO B IECATHUHYIO cucTeMy cuucienus:a) 1001010, ->
X1o0; d) 414,15 -> Xio;
b) 775,11g > Xo; e) 1010110011, -> Xio;
¢) 1110010102 -> Xuo;
3. [lepeBenure JaHHOE YMCIIO U3 JBOMYHON cucTeMbl cuncnenus:a) 1000111011, ->
Xs; c) 1110001; -> Xs;
b) 10110010012 -> Xis; d) 110111010, -> Xg;
BAPUAHT Ne 2
1. [lepeBenuTe JaHHOE YUCIIO U3 AECATUYHON CUCTEMBI cuncienus:a) 25010  ->
Xs; d) 413.562510 -> X»;
b) 75710 > Xy, e) 48510 -> Xsg;
c) 711,259 -> X2;
2. IlepeBeauTe 1aHHOE YUCIIO B IECATHUHYIO CUCTeMY cuncienus:a) 1111000, ->
X10; d) 721.28 -> Xuo;
b) 1233.5g -=> Xio; e) 10100002 -> Xio;
c) 101010002 -> Xuo;
3. [lepeBenurte JaHHOE YKCIIO U3 JBOMYHON cucTeMbl cuncnenusi:a) 10110111, -> Xg;
c) 1001010002 -> Xs;
b) 1001000011, -> Xis; d) 10000101012 -> Xye;
BAPUAHT Ne 3
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Xs;

X1o0;

Xs;

Xs;

X10;

1. [lepeBenuTe JaHHOE YUCIIO U3 AECATUYHON CUCTEMBI cuncieHus:a) 75910 ->

d) 284.37510 -> Xz;

b) 26510 > X, e) 77210 -> Xs;

C) 79.437510 -> X2;

2. [lepeBeauTe 1aHHOE YUCIIO B IECATHUHYIO cucteMy cuncienus:a) 1001101, ->
d) 675.28 -> Xuo;

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

c) 1111011011 -> Xio;

3. [lepeBeauTe aHHOE YMCIIO M3 IBOMYHON crcTeMbl cuncienusi:a) 1100110010, ->
c) 111101101, -> Xs;

b) 1001101101, -> Xis; d) 1011110102 -> Xig;

BAPHUAHT Ne 4

1. [lepeBenuTe JaHHOE YKCIIO U3 IECATUYHON CUCTEMBI cuucieHus:a) 21610 ->
d) 597.2510 -> Xz;

b) 33610 > Xie; e) 53010 > Xg;

c) 741.12510 -> X2;

2. [lepeBenute naHHOE YKCIIO B JECATHUHYIO cucteMy cuucienus:a) 1100000110, ->
d) 176.58 -> Xuo;

b) 1537.22s -> Xuo; e) 1011000011, -> Xio;

c) 110001111, -> Xo;

3. [TepeBenuTe qaHHOE YKCIIO U3 ABOMYHOM cucTeMbl cuncieHus:a) 110011110, -> Xg;

c) 1111111, -> Xg;

b) 1010101101, -> Xis; d) 10001011102 -> Xys;

3ananmue 2.

Bapuanr 1

1) 1011101000+1111001110=

2) 1101110011-1101010110=

3) 100000111+1010100000=

4) 1110111110-1110101111=

5) 100110010+10011101=

6) 1011111000-101010100=

7) 110100*100101=

8) 111010*1000111=

9) 1011111000100/1101=

10) 100101001100/111=

BapuanT 2

1) 1001010000+1100011011=

2) 1010000010-100000110=

3) 10100001+1010110111=

4) 100011010-100010010=

5) 1100110110+1000001010=

6) 11111000-10100101=

7) 111001*100111=

8) 1001011*1010011=

9) 101101111100/110=

10) 10011111110111/1101=

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=
Bapuanr 4

1) 10001001+10000110=

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

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

8) 1000110*100000=

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

dopma npeacTaABJIeHHS pe3yJIbTaTa:
Otuer o npojenaHHoi padoTe.

Kpurepun ouenkmu:

OrneHka «OTJINYHO» BBICTABJISIETCS, €CJIN 3aJaHUE BBIIIOJHEHO BEPHO.

OrneHka «X0poIl10» BBICTABIISAETCS, €CJIN XOJ BHIIIOJIHEHUS 3aJJaHUs BEPHBIH, HO ObliIa 0MyIIeHa
OJTHaWJI JIB€ OIIMOKY, IPUBE/IINE K HETIPABUIIbLHOMY PE3yJbTaTy.

OrneHka «yJ0BJIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM IIPUBEIECHO HETIOIHOE BBIITOJIHEHNE
3aJJaHUs.

OrneHKa «HEyA0BIETBOPUTEIIBHO)» BBICTABIIETCS, €CIIN 33aHNE HE BBIIIOJIHEHO.



Tema 2.1 Jlornueckue ocHOBbI IBM, 3jieMeHTBI U Y3J1bI

JlaGopaTtopHoe 3ansTue Ne 1
MoaeanpoBaHue JOTHYECKUX 3JIEMEHTOB

He.m:: Hay‘-II/ITCSI MOZACIINPOBATH CXEMBI HA JIOTHYCCKHUX 3JICMCHTAX.

Boinosinus padory, Bel Oyaere:
ymembp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYJ0BaHNUE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTaAMU
KOMITBFOTEPHOU CUCTEMBI

— HPOU3BOIWUTH MHCTAJIIALIUIO U HaCTPOﬁKy MIporpaMMHOI 0 obecreyeHus KOMIIBIOTEPHBIX
CHCTEM

MarepunanbHoe o0ecnieueHme:
Meronudeckue yka3aHus JUIsl BEITIOJTHEHUS JTA0OPATOPHBIX PaboT, KOMITBLIOTEP, TPOrPaMMHOE
ob6ecnieyenue: Multisim Education.

3ananue:
Cobpatb cxemy jjorudeckoro snementa "MN".

Kpartkue TeopeTH4ecKkne cCBeIeHHUS:
OcHOBHbIE KOMaH/IbI MEHIO:

1.  Menwo File:

NIEPBBIC YEThIPE KOMAH [l MEHIO TUIIOBBIC U IMOSICHCHUH HE TPEOYIOT.

-Revent to Saved -ctupanue Bcex H3MCHEHHIA, BHECCHHBIX B TEKYIIIEM CEaHCE PETaKTHPOBAHHS,
MBOCCTAaHOBJICHHE CXEMbI B TIEPBOHAYAIILHOM BUJIC.

- Install - ycTanoBKa JOMONHUTENBHBIX TPOTPAMM C KECTKUX JAUCKOB.

- Import - uMnopTt TekcToBBIX (ailyioB ONKUCAHUS CXEMBI .

- EXport - cocraBieHre TEKCTOBOTO OIMMCAHUS CXEMBI M 3aJ[aHUsI Ha MOJICITMPOBAHUE
B popmare

SPICE.

2.  Menw Edit:

- CUT - ctupanmue (BbIpe3aHue) BBICICHHON YaCTH CXEMBI C COXpaHeHHeM B Oydepe
oOMeHa. BrimeneHnne OAHOrO KOMIOHEHTAa MPOW3BOAUTCS IIETYKOM MBI Ha H300pakeHUU
KOMITOHEHTA. J[J711 BBIJCJICHUS YaCTH CXEMbI MM HECKOJIBKHX KOMIIOHCHTOB KypCOpP MBIIIU B JICBBIN
yroJl BOOOpakaeMoro MpsIMOYTOJIbHUKA, OXBATHIBAIOIIETO BHIICTSEMYIO YacTh, HAXaTh JIEBYIO KHOIKY
MBIIIA ¥, HE OTHyCKas €€, MPOTIHYTh Kypcop MO JTUArOHAIA 3TOTO MPSIMOYTOJBHHKA, KOHTYPBI
KOTOpPOTO TOSIBJISIFOTCS YK€ B Hadale IBUKEHHS MBIIIM, U 3aTeM OTIYCTUTh KHOMKY. BbinereHHbIE
KOMITOHCHTHI OKPAIITMBAOTCS B KPACHBIH IIBET.

- COPY - xonupoBaHue BBIJIEICHHOIN YacTH cxeMbl B Oydep oOMeHa.

- PASTE- BcraBka copepxumoro 0ydepa oOMeHa Ha pabodee mose
nporpaMMbl. @parmeHT3aTeM emie Oy 1yun OTMEYEHHBIM MEPEeTACKUBAETCS C TIOMOIIBIO MBIIIH B
HY>KHOE MECTO.

- DELETE - crupanue BbIIeIEHHONW YaCTH CXEMBI.

- SELECT ALL - BreinenieHue BCeil CXEMBL

- Show Clipboard- noka3ars conepxumoe 0ydepa oOMeHa.

- Copy as Bitmap - korupyer Bblie/IeHHBIN y4acToOK B Oydep oOMeHa.

3. Menro Circuit m Analysis - ucronb3yercs mpHu MOJATOTOBKE CXEM, a TaKKe JUTsl 3aaHus
apaMeTPOBMO/ICTHPOBAHHS.

- Rotate- Bpamienue BbIJICIECHHOTO KOMITOHEHTA.
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- Subcircuit - mpeobpa3oBaHue IpeABAPUTEIHHO BBIICICHHON YaCTH CXEMBI B
MOJICXEMY.

- Z0o0m - packpbiTHe (pa3BEPTHIBAHKUE) BBIACICHHONW MOJCXEMbI MJIM KOHTPOJIBHO-
HU3MCPUTCIIBHOT'O HpH60pa, KOMaHJa BBIIIOJIHACTCA TaKXeE IIBOﬁHBIM IICIYKOM MBI II0 HKOHKE
KOMIIOHEHTA WU ITprbopa.

- Activate - 3amyck MoJIeTUPOBaHUSI.

- Pause - npepriBaHNE MOICITHPOBAHUSI.

- Stop - ocraHoBKa MOAETUPOBaHUA. JTH JIBE KOMAHIbI JyOIUPYIOTCS HA)KaTHEM
KHOTIKY BBIKJTFOUATEIIS, PACTIOJIOKEHHOTO B IIPABOM BEPXHEM YTITy SKpaHa.

TexHoJ0rus CO3AAHUA CXEM

JUia  co3maHus cXeM, paccMaTpuBaeMbIX B paMkKax Ja0opaTOpHbIX pPabOT IO  Kypcy
"ApXUTEKTypa ammapaTHbIX CpPEIACTB" JIOCTAaTOYHO BOCIOJIb30BATHCA MMEIOIIMMUCA TUIIOBBIMU
KOMITOHEHTaMH.

JUis  OTKpBITHS HYXHOH OHOJIMOTEKHM KOMIIOHEHTOB HYKHO TIOABECTH KypCOp MBIIHN K
COOTBETCTBYIOILIE MKOHKE U Ha)kaTh OJMH pa3 €¢ JIEBYI0 KHOIKY. B BbImajzarolemM MHOXECTBE
BbIOMpPAeTCsl HEOOXOAMMBIA 3HAYOK, M IMEPEIBUIaeTCs MpU yJIEpXKaHWU JIEBOM KJIaBHMIIEH MBIIIM Ha
pabouee moje mporpamMmbl. Jljisi yCTaHOBKM HapaMeTpOB HEOOXOIMMO JBOWHBIM Ha)XaTHEM JIEBOH
KHOMNKOW MBIIIM PACKPBITh MEHIO HACTPOMKM MapaMeTpoB KOMIIOHEHTa. BpiOop mnoaTBepxkiaercs
HakaTueM KHonkoil Accept u knasuiiei Enter.

ITocne pa3meleHnss KOMIIOHEHTOB ITPOU3BOIUTCS COEJUHEHUE X BBIBOIOB IpOBOAHUKaMHU. [Ipu
TOM HEOOXOJMMO YYHTHIBaTh, YTO K BBIBOAY KOMIIOHEHTAa MOXKHO IOJAKIIOYHTH TOJBKO OJTUH
IIPOBOJHUK.

Jl1s BBINOJIHEHUS! MOJKIIIOUEHHUS! KypCOp MBIIIN MOJABOAUTCS K BBIBOJY KOMIIOHEHTAa U IOCIIE
MIOSIBJICHUSI IIPSIMOYTOJIBHOM IUIOINAJKNA CHHETO LBETA, HAKUMAETCs JIEBas KHONKA M IOSABIIAIOLIUNCS
IIPY 3TOM MPOBOJHMK MPOTATUBAETCS K BBIBOAY APYroro KOMIIOHEHTA 0 MOSIBICHUS HAa HEM TaKOH e
IIPSIMOYTOJIBHOM IIJIOLIAAKHU, IIOCIE YEero KHOIKAa MBI OTIIYCKaeTCsl M coelnHeHue roroso. [Ipum
HEOOXOJMMOCTH TOJKJIIOYCHUS K 3TUM BBIBOJaM JIpyTMX HPOBOJHUKOB B OubOmuoreke Passive
BbIOMpaeTCs TOUKa (CUMBOJI COEIMHEHHUS) U IEPEHOCUTCS Ha paHee yCTaHOBJIEHHBIN poBoIHUK. [locie
YJIQ4YHOM ITOCTaHOBKU TOYKH

K IIPOBOJHMKY MOJCOEIUHSIETCS €IIE J1Ba IPOBOJIHUKA.

Touka coeMHEHHs] MOKET OBITh MCIIOJIb30BaHA HE TOJBKO JUIS MOAKIIOUEHHUS MPOBOJHUKOB, HO
U JJI BBEJICHUS HaJINCEN.

Ecin HeoO6X01MMO NepeMecTUTh OTAEIbHBIA CETMEHT MPOBOAHMKA, K HEMY IOJIBOAUTCS Kypcop,
Ha)XXMMaeTcs JieBas KHOMNKA M I0CJIE IMOSBICHHUS B BEPTUKAJIBHOW WM TOPU30HTAIBHOM INIOCKOCTH
JIBOMHOI0 Kypcopa IPpOU3BOJATCS HyKHbIE TIEpPEMEIICHHUS.

[TogxaroueHue K cxeMe KOHTPOJIbHO-U3MEPHUTENbHBIX NMPUOOPOB MPOU3BOAUTCS AHAJIOTHYHO.
[Ipyuém g Takux npubOpoB, Kak ocuWuiorpad WM JIOTUYECKUH aHAJIW3aTop, COEIUHEHUs
1es1eco00pa3HO  MPOBOAWUTH  LIBETHBIMH  MPOBOJHUKAMH, IIOCKOJBKY HMX LIBET  ONpeAesser
COOTBETCTBYIOILYIO OCLIMIUIOTPAMMY.

OcHOBHBIC KOMIIOHEHTBI

1. KomnoneHt BbIxoa U3 mnporpaMmsl.

2 Bcenomorarenshbie komnoHeHTsl - rpynna SOURCES:
- 3a3emuieHHE (METKa), TOUYKa HYJIEBOTO IMOTEHIIHAJIA B CXEME.
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- UCTOYHHUK (PMKCHPOBAHHOTO HAMPSKEHUS +5 BOJBT

+

- TEHEepaTop OJHOIOJIIPHBIX MPSIMOYTOJIBHBIX UMITYJIHCOB (AMILTUTYA,
9acToTa, KOAPPUIIUEHT 3aTIOTHEHUS ).

3 OcHOBHBIE TACCUBHBIE A1eMEHTHI - rpynna BASIC:
- TOYKa COEJMHEHHUS MMPOBOIHHUKOB, UCIIOJIb3YETCS TAKXKe JIJIsl BBEJACHUS HAa CXEMY HaJucei
JUTHOM HeOoee 14 cuMBoIOB (Apyrux croco0oB BBeAcHMs Tekcta B EWB He cymecTByer).

- NEePEKIII0YaTelNb, YIPaBIsIeMblil HAKaTUEM 3a/1aBa€MOil KJIaBUIIEH KiIaBUATYpHI (B
KBaJIPaTHBIXCKOOKaX), 10 YMOJYaHUIO - KJIaBUIlIa polerna.

O—

—n\_\_\_L_\_h_

n
)

- TepeKIIoYaTellb, aBTOMATUYECKH CpadaThIBAIOIINI Yepe3 3aJaHHOE BpeMs Ha BKIIOYCHUE
BBIKJTIOYECHHE (BPEMS B CEKYHJIaX).

4.  Wnnukatopusie mpudopsl - rpynna INDICATORS.
O-

- CBETOMHIUKATOP (CBET CBEYEHMSI MOXKET OBITh HACTPOEH KPACHBIM, 3€JICHBIM U CUHUM)
BLO:OPY

=~ o1 —

- CEMHUCETMEHTHBIM UHAMKATOP € eI PPaTopoM

| N N T N I |
- RO Poa

- CEeMHMCETMEHTHBIN HUHIUKATOp

_®_

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

- jgoru4yeckuit dnement "N

- jgorumueckuii dnement "MJIN"

- jgoruueckui rnement "HE"
= i

-

- goruueckuii rnement "NJINU-HE"

- gormueckuii dnement "U-HE"

- JIOTHYECKUH diieMeHT uckirouaroiiee "MJIN"

- JIOTUYECKUI DJIIEMEHT UMILTHUKAIHS

4.6. KomOmHUpOBaHHbBIC ITU(DPOBHIC KOMIIOHCHTHI.

- aCMHXpOHHBIN RS-Tpurrep

LI&T
mﬁﬂ:m

- yHuBepcanbHbI JK-Tpurrep ¢ npsMbIM TaKTOBBIM BXO/I0M M BXOJIaMU NPEAYCTaHOBKHU

[~ 1

AlATh

- yHuBepcanbHbIi JK-Tpurrep ¢ HHBEpCHBIM TaKTOBBIM BXOJIOM M MHBEPCHBIMH BXOJIaMU
IIpEeAYyCTaHOBKHU

1D

1 g

- D-tpurrep 6e3 npenycraHOBKH

11



Al

- D- co BXOJdaMHU IMPEAYCTAaHOBKHU

MIOJIyCyMMAaTop

i

- TOJIHBII CymMMarTop

7. Ipubopsl, rpynmna INSTRUMENTS.- noruueckuii ananuszarop

3 _ X
gl —fddress
= aicr |
—_ S % g? Edit  |D000 [yele
A& Current [0170 Burst |
ples Initial  [0000 Step |
- reneparop ciosa - Word Generator ales Final [02E7 Breakpoint |
Ala? - Pattetn...
gise| |l
B1&A Intemal | Extemal | =[G (@
pEeisl i
Lot e Frequency
= o | Dat
aiee| (los B[z B | wady &
B1&F
ai7a@ ascil ]|
m =| |/Binary [2001000 100010001 |
(EHEEE EHE D (E DD EE LE

Ha pucyHke renepatop cioBa MoOKa3aH B pa3BepHyTOM Buje. ['eHepaTop (WM KOIOBBIH
reHepaTop) MpelHa3HaueH JAJs reHepanuu 16-TH pa3psIHBIX JIBOMYHBIX CJIOB, KOTOpble HaOWparoTcs
I0JIb30BATEIEM Ha 3KpaHe, PacloOKEHHOM B JIEBOM YacTu JuleBoi maHenu. J{ins Habopa ABOWYHBIX
KOMOMHAIMi HEoO0XOAWMO HICTKHYTh MBIIIbIO Ha COOTBETCTBYIOLIEM pa3psle MU 3aTeM BBECTU C
KJIABUATYphl YUCIIO B IECATUYHOM KOJE.

CdopmupoBaHHble ClIOBa BBIJAIOTCS Ha ILIECTHAAATh PACIONOKEHHBIX B HIKHEH dYacTu
pubopa BHIXOIHBIX KIEMM-HHIUKATOPOB:

- C MHIMKAIMEH B TBOMYHOM KOJI€ B CTPOKe OKHa binary;

- B MOMIATOBOM (Step), HUKIHUecKuM (cycle) umm ¢ BEIOpaHHOTO CI0Ba /10 KOHIA (Tpu
Haxxatuu kHonku BURST) npu 3amanHo# yacToTe mochUIoK (yCTaHOBKA- 33JaHMEM YacTOThI B OKHAx
FREQUENCY);

- NPy BHYTPEHHEM WM BHeIIHeM 3amycke ( mpu Haxxatun kHonkn EXTERNAL,
CrpaBa BEPXHSSIKIEMMa CIYXKHT Ui TOJKITIOUEHHs CUTHAa CHHXPOHHU3AIHHN);

- IIPH 3aITyCKe M0 NepeIHeMY WK 3aJHeEMY (PpPOHTY CUTHAJIa CHHXPOHU3AIMH CITYKHUT
KHOTIKa

- Ha MPaBYyI0 HIKHIOIO KJIEMMY BBLIAETCS BBIXOIHON CUHXPOHU3UPYIOMUN UMITYJIBC.

| == G
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IMopsinok BHINOJIHEHHUS PAdOTHI:
B rpynne Logic Gates, BbioOnpaercsi Joru4yeckuii yaement "U".
JIByMs IIeTYKaM¥ MBIIITY Ha H300paKEHUH JIOTHUECKOTO AJIEMEHTA IMEPEX0IUM K HaCTPOHKaM

napaMeTpoB JIOTHYecKoro 3uementa "M". BeiOnpaem Kom4ecTBO BXOAOB, Haripumep 4.

MoO>HO NPUCBOUTH HAa3BaHUE JIOTMUECKOMY 3JIEMEHTY.

K Beixony noruueckoro snementa npucoeannseM u3 rpynmnsl INDICATORS kpachbrit
CBETOAMOI.

Just noy4denust torudeckoro curnana (0 wiu 1) yno0HO BOCTIONB30BaThCS HCTOYHUKOM

HAIIpsA>XKCHUA &

U IIEPEKITIO!
3aTeM HavupdaeM 4 HCTOYHUKA U 4 HepeKJ’II-OH'd'TEIJIH

}

m m T

I I I
Mg MG ﬂr
+ + +

ITpu 5TOM NpUCBauBaeM KaxJa0My NEPEKIIOYATENIO KIaBUILY IEPEKIIOUEHUS 3aTEM COEIUHIEM
BXO/IbI JJoruueckoi cxembl "MN" ¢ kaxapIM U3 HiepeKiroyaTesne.

__.f\_El

[IpoBepka COCTOUT B TI0/1a4U€ Pa3IMYHBIX KOJAOBBIX KOMOMHAIIMIHA BXO/T JIOTHYECKON CXEMBI.

*—0

m M M

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

3
~3

AG MG AG AG
+ + + +

Ha Be1xoje norudeckoit cxemsl "1U" nosiBisercs sorudeckas 1 (rOpuT CBETOAMOT) TOIBKO MIPH
nogadenoruyeckux 1 (moreHuuan 5 BOJIbT) HA BCE YETHIPE BXO/J1a JJorudeckoi cxemsl """,

KOHTpOJILHLIe BOIIPOCHI

1.  Kakue norumyeckue snemMeHTh uMetoTcs B Oubianoreke EWB?Kakue mapamerps sBISIFOTCS
HACTPaWBaeMbIMH B FeHEPATOpPE MPSIMOYTOJIbHBIX UMITYJIbCOB.

2.  Kak npou3BOaUTCS COeMHEHHE 0OJIee ABYX BXOOB MIIH BBIXOJIOB MEXITY COO0M?

3. C moMoIIIbI0 KaKUX JIEMEHTOB MOXHO CMOJICIHPOBATh MOJauyJIoruueckoil 1 u
noruueckoro 07?

dopma npeacTaBIeHHs pe3yJIbTaTa:

1. IlpaBuna 3amycka U HACTPOWKH IPOrPaMMHOTO MOJENuUpyolero komriekca EWB.

2.  llepeueHb OCHOBHBIX AieMeHTOB u3 OnbnoTekn EWB, HeoOxoaumbIii 115
MO/JICIIMPOBAHUSUIOTHIECKUX CXEM U IIUPPOBBIX ycTpoiicTB DBM.

3. Ilpumepsl, BBIMOJHEHHBIE TI0 3aIaHUIO TIpernoaaBareis. [locienoBaTeTbHOCTh COCTABICHHS
MOJIETTUPYEMOMN CXEMBI.

Kputepuu oneHkm:

Or1ieHKa «OTJIMYHO» BBICTABIISCTCS, €CIIN 33JJaHUE BBHITIOJTHEHO BEPHO.

Or1ieHKa «XOPOIII0» BBICTABIISICTCS, €CIIM XOJ BBITOJIHCHUS 33]JaHUS] BEPHBIN, HO OblIa JOMyIIeHa
OJTHAWJIM JIBE OLTHMOKH, TPUBEIINE K HEMPABUILHOMY PE3YIIbTATY.

Or1ieHKa «yI0BIETBOPUTEIHHOY» BBICTABIISICTCS, €CJIH MTPUBEICHO HETIOTHOE BHITOJTHCHUE
3aJaHus.

Or1ieHKa «HEYOBIICTBOPUTEITHHOY» BBICTABIISICTCS, €CITU 3a/IaHUE HE BBITTOJIHEHO.

14



Tema 2.1 Jlornueckne ocHOBbI IBM, 3j1eMeHTBI B y3.1bI
JlaGopaTtopHoe 3aHsiTHE Ne 2
MoaenupoBaHue TPUITEPOB

Heab: O3nakomeHHE C BO3MOKHOCTSIMU MOJICIIMPOBAHUS pabOTHI CXEM TPUTTEPOB.
HccnenoBanue paboThl CXeM TPUTTEPOB Pa3IMYHBIX TUIIOB, UCCIICIOBAHNE BPEMEHHBIX THarpaMm
paboTHI TPUTTEPOB.

Boinosinus padory, Bbl Oynere:
ymemp:
— MOAKJIIOYATh JOTOJHUTEIHHOE 000PYI0BAHNE U HACTPAUBATDH CBSI3b MEXK/Y 3JIEMEHTAMU
KOMITBIOTCPHOU CUCTCMbI
— TPOU3BOJMTH UHCTAJUIALHIO U HACTPOUKY MPOTrPaMMHOI0 00ECTIEYCHUSI KOMIIBIOTEPHBIX
CUCTEM

MarepuaibHoe o0ecriedyeHue:
MertoauuecKre yKa3aHus ISl BBIOJHEHUs 1abopaTOPHBIX paboT, KOMIIBIOTED, TPOTPAMMHOE
o6ecrieuenue: Multisim Education.

3ananue:
1. HccnenoBaTh aCHHXPOHHBIE M CHHXPOHHBIX R-S Tpurrepsr.
2. Uccnenosats paboty D-tpurrepa.

KpaTkue TeopeTrnueckue cBeeHUA:

OcHoOBHBIC NOHATHS

@OyHKUMOHANbHbIE Y3/l W ycTpoiicTBa OBM CHHTE3UpPYIOTCS Ha OCHOBE [IByX THUIIOB
noruyeckux cxem: koMmOuHanuoHHbIX cxeM: (KC), u snementoB nmamstu (OII), B KOTOpBIX XpaHSTCS
pe3yJabTaThl 3TUX ONepaluii [ UCIOIb30BAHUS B MOCIeyouX onepanusx. B kauectse Ol B y3max
u ycrpoiictBax D9BM Haunbosnbliee pacnpocTpaHEHHE MOTYUYWIN TPUTTEPHbIE YCTPOMCTBA MIIM, KaK HUX
Yalle Ha3bIBatOT - TPUITEPHL.

Tpurreps! kak 11M(poBbIE ABTOMATBHL.

Tpurrep npencrasisier co0oil ycTpolicTBa ¢ ABYMs YCTOMYMBBIMU COCTOSIHUSIMH, COJEprKallee
JIEMEHT MaMATH (COOCTBEHHO TPUITEP) U CXEMY YIPABICHMS, BBINOJIHEHHYIO, Kak MpPaBUIO, C
nomompbio KC. Cxema ympaBieHus mpeoOpasyeT MOCTYMalIIyr Ha ee Bxoael X1, X2 . . . Xn
uHpOpMalMI0O B KOMOMHAILIMIO CHUTHAJIOB, JEHCTBYIOLIMX HEMOCPEICTBEHHO Ha BXOJbl COOCTBEHHO
tpurrepa. Ilpu >ToM HHPOpPMAIMOHHBIE BXOABl TpPUITEPA OTOXKAECTBISAIOTCA C  BXOJHBIMU
MEPEMEHHBIMH U UMEIOT CIIEyIolIe 0003HAUEHHS:

S (ot anrnmiickoro Set - ycTaHOBKA) - BXOJ /IIsl aCHHXPOHHOMW YCTaHOBKH TPHUITEPA BCOCTOSTHHE
1 (S - Bxon);

R (ot anri. Reset - copoc) - BXo 171st aCHHXPOHHO#M ycTaHoBku Tpurrepa B cocrosiaue 0 (R -
BXOJ);

D (ot anrn. Delay - 3anmepxka) - WHGOPMAIMOHHBIA BXOJ Ui YCTaHOBKH
tpurrepa Bcoctosinue 1 wim 0 (D - Bxon);

T (ot anrn. Toggle - kyBbipkaThes) - cuetHbit Bxox (T - BXon);

J - BXOJ 11 CHHXpOHHOHN YCTaHOBKHU cocTosHus 1 B ynuBepcansHoM J-K - Tpurrepe (J - Bxox);
K - Bxox nms cuaxpoHHoM yctanoBkH cocTossHus 0 B yauBepcainbHoM J-K - Tpurrepe (K - Bxon);C -
BxoJ1 cuaxponusanuu (C - BXon).

AcuHXpOoHHBIE BXOIBI R W S Moryr OBITh NpPSIMBIMH ¥ HWHBEPCHBIMH. HBEpCHBIE BXOIBI
0003Hayar0TCs 3HAaKOM HMHBEPCHUU. J[Is1 MHBEPCHBIX BXOJOB HMH()OPMAIIMOHHBIM CHUTHAJIOM SIBJISIETCS
ypoBeHb Jiorndeckoro 0" (HU3Kkuil ypoBeHb) Ha YPOBEHB JIOTHYecKoi "1" (BRICOKHI YPOBEHB) TPUTTEP
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HepearupyeT. g mpsAMBIX BXOJIOB Hao0opoT MH(GOPMALIMOHHBIM ~ CUTHAJIOM
ABIIIETCS ~ ypOBEHbJOrmdeckoro "1".
Beixon »ke Tpurrepa NpuHATO OTOXIECTBIATH C €r0 BHYTPEHHUM COCTOSIHUEM U
o6o3nauarscuMBosioM Q. IlogaBisiomiee YUCIO CXeM TPUITEPOB UMEET JBa BhIXoJa: MpsiMoil Q u

nHBepcHbIl Q B

YCTaHOBMBIIIEMCSI COCTOSIHMH Bcera, ecimm Q = 1, To é: Owu, ecmtu Q =0, T0 é): 1. [Ipu sTom
CUMTAIOT, YTO TPUTTEP HAXOMUTCS B cocTostHMM 1", ecnmm Ha mpsMom Beixoge Q mmeercs
BBICOKHH ypoBeHbHanpsbkenus (Q = 1,

Q

= 0), u B cocrostanu 0", eciM Ha MPSIMOM BBIXOJE MMECTCS HHU3KHH YPOBEHBb

nanpsoxenus (Q =0, @: 1).

O6o3HaueHue TPUITepoB Ha PYHKIIMOHAIBHBIX CXEMaX.

[Tpumeps! yci0BHOTO 0003HAYEHUSI TPUITEPOB HA (HYHKIMOHAIBHBIX CXEMaxX B COOTBETCTBUU C
I'OCT 2.743-91 (ECK]/]) mnoka3anbl Ha pucyHke. Ecium Tpurrep coJaepXuT BXOJIHYIO JIOTHKY,
YOPAaBISIONIYIO0 TPOIECCOM 3aHECeHHs] B HEro HMHQOpMAIH, TO B HPSIMOYTOJIbHUKE, YCIOBHO
M300paXkaronieM TPUITEP, OTHACISACTCS YEPTOH JIeBee JIOMOTHHUTEIBHOE IMOJIe, a B HEM IOKa3bIBACTCS
Bxox "C" CHHXpOHM3MPYIOUIETO CHUTHaJa MW  OTMEYalTCs  (DYHKIMOHANbHBIE Ha3HAUYCHUS
WH()OPMAIIMOHHBIX BXOMHBIX curHaioB X1, X2 . . . Xn. B OCHOBHOM moje MNPAMOYTOJIbHHKA
BbICTaBIAeTCA cuMBON T nisio003HaueHus Tpurrepa. JlononHuTeabHOe MoJie MOXKET OBITh pa3/ieieHo Ha
JIBE YaCTH: ACHHXPOHHYI0O M CHHXPOHHYI. B TiepBoii mpocTaBisioTcs CUMBOJNBI S W R BX0ja0B
ACUHXPOHHON ycTaHOBKM TpurrepoB B 1 u 0, Bo Bropoi Ha mecrax X1, X2 . .. Xn - cUMBOJIBI,
OTHOCSIIIINE JTAHHBIA TPUTTEP K TOMY WJIX HHOMY (DYHKITHOHATILHOMY THUITY.

S 7 a
X
[
— X d
R

Knaccudukaius Tpurrepos.

B mnacrosimee BpeMsi B MHTETPAIBHOM MHKPOCXEMOTEXHUKE HambOoyiee pacrnpoCTpaHEHHBIMU
SBJISIIOTCSL TPUITEPBI U JIOTUYECKUE 3JIEMEHTBI MOTEHIIMAIBHOTO THMA. B OCHOBY Kiaccu(UKaluy 3THUX
TPHUTTEPOB TOJIOKEHBI BA OCHOBHBIX MPU3HAKA!

1) @DyYHKIMOHAIBHBIM - 3TOT MPHU3HAK OMNpeJeNseT Ha3HaueHHWe TpUITepa U B psle
CITlydaeB SIBJISIETCS PEHIAIONINM TIPH BBIOOPE THUMA TPHUTITEpa U MPOEKTUPYEMOTO BBIYHCIUTEIHHOTO
ycTpoiicTBa wim y3na. [lo ykazaHHOMY npu3sHaky pasnudarot Tpurrepsl R-S, D-, T-, J-Ku ap. tumnos.

2) Crioco6 3amucu MHQOpPMAIIUKU B TPUTTEP - ITOT MPHU3HAK XAPAKTEPU3YET CIOCOO
3anMCcUMH(OPMaIM 1 BPEMEHHYIO arpaMMmy padoT TpHUrrepa, T.e. olpeseisieT X0/ mpolecca 3anucu
nHpopmanuu B Tpurrep. [1o aToMy npu3HaKy TpUTTEpsl TOAPA3ISISIOTCS HA ABE TPYIIITHL:

a) aCHHXPOHHBIE;0) CHHXPOHHBIE;

3anuce uMHGpOpPMAIMM B ACHHXPOHHBIA TPHUITEP OCYIIECTBIAETCS B HPOU3BOJIBHBIH MOMEHT
BPEMEHU HETTOCPEICTBEHHO C MOCTYIUICHHEM HH()OPMAIMOHHOTO CUTHAJIA Ha BXO TPUTTEPA.

CHHXpOHHBIE TPUITEPHl MOMUMO HMH(POPMALMOHHBIX BXOJOB COAEP)KAaT OJWH WM HECKOJBKO
CHHXpOHU3Upyonmx Bx0J0B (Bxox C Ha puc. 2.1). 3amuck uHPOpMAIMKM B TaKkue TPUITEPHI
OCYIIECTBIISIETCS TOJBKO MpHU ToAaye CUHXpoHu3upytomero ummyinsca (CH). B cBoro ouepenp,
CUHXPOHHBIE TPUTTEPHI MOAPA3JEISAIOTCS Ha TpUTTephl, paboTatomue no ypoBHio CH (6e3 3amepxku)
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Y Ha TPUTTEPHl C BHYTPEHHEW 3alepkKod. B mepBbIX cpabaThiBaHHE MPOUCXOIUT OJHOBPEMEHHO C
noctymienueMm CU, a Bo BTOpBIX - mocie okoH4anus aecteust CU.

Tpurrepst R-S - Tuma

AcunxpoHHbIM TpUrrepoM R-S tumna (R-S - Tpurrepom) HasbIBaeTcs JJOrudeckoe yCTPOMCTBO ¢
JIBYMSI YCTOMYHUBBIMUA COCTOSIHUSIMU, HMEIOIIIee J1Ba MH(OPMAIMOHHBIX BXxoaa R u S, Takue urto, mpu S

1 u R = 0 Tpurrep npunumaet cocrossaue 1 (Q = 1), ampu R =1 u S = 0 tpurrep npunumaer
coctosinne0 (Q = 0). 3akoH QyHKIMOHUpOBaHHS R - S - Tpurrepa ¢ npsMbIME BXOJaMH OTOOpaXeH B
TabiuIe mepexoaos (Tabmuma 1).

Tabmuma 1
R S Q
0 0 He
MeHseTcs
0 1 1
1 0 0
1 1 3anpeiueH
0

Kak crmegyer u3 Tabn.l cocrossaue R - S -Tpurrepa He M3MEHSETCS, €ClM Ha O0OMX BXOAax
CXEMbI JCHCTBYIOT CUTHAIIBI C YPOBHEM JIOTMUECKOTO HYJIs. B ciiyyae 0lHOBpEMEHHOT0 MOCTYIUIEHUS Ha
BxoJbpl R u S nmormueckux 1, Tpurrep npuHuMaeT HeomnpezeleHHoe coctosiHue. [loatomy noruueckue
YCTPOMCTBa Ha OCHOBE TPUITEPOB JIOJLKHBI CTPOUTHCS C YUETOM UCKIIIOYEHUsI KOMOUHAIMA curHaioB R
=S=1

O0603HaueHue TpUrrepa MoKa3aHo Ha PUCYHKE.

oy

8 -

:13
By

BN

CHHXpOHHBIN R-S -TPUITCP C MPAMBIMH BXOJaMH.

B oTnMuMu OT aCHMHXPOHHOTO ATOT TPUITEP HA KAXKIAOM HH(OOPMAIMOHHOM BBOJEC HMEET
AOIOJHHUTECIIBHBIC CXEMBI COBIAJACHHA, IICPBBIC BXOAbI KOTOPBIX O6T)€I[I/IHCHBI U HAa HUX ITOJAKOTCA
CHHXPOHH3UPYIOIIUE CUTHAIBI. BTOpBIE BXOIBI CXEM CpPaBHEHUS SBISIFOTCS UH()OPMAIIMOHHBIMH. Takum
o0pa3oM, HaJW4YMe CXEM COBIAJCHUS OIpPEACsIeT TO OOCTOATENLCTBO, YTO TpPUITEp Oyner
CpabaThIBaTHOT CUTHAIOB R ¥ S TOJIBKO NPY HATMYMU CHHXPOHHU3UPYIOMIETO UMITYJIbCA.

Ha pucynke npeacraBieHo 0003HAUYEHHE CHHXPOHHOTO R-S - Tpurrepa ¢ mpsMbIMH BXOJaMH.
3akoH (hyHKIIMOHHUPOBAHUS CHHXPOHHOTO R-S - Tpurrepa ¢ npsMbIMU BXOJIaMH MPE/ICTABIICH B TaOJIHIIC
nepexo10B (Tabmuia 2).

Tab6muna 2.
C S R Q
0 0 0 HEe MEeHAeTCHA
0 0 1 HE MEHSeTCH
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0 1 0 He MeHsIeTCs
0 1 1 He MeHsIeTCs
1 0 q He MeHsIeTCs
1 0 1 0
1 1 q 1
1 1 1 3anpenieHo

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

(GYHKIIMOHUPOBAHUH CXEM C UCIIOJIB30BaHUEM CHHXPOHHBIX R-S - Tpurrepos.
Tpurrepsl D-tuna (D-tpurrepsl).

Tpurrepom D-tuna (D-Tpurrepom) Ha3bIBaeTCsl JOTUYECKOE YCTPONCTBO C ABYMsSI YCTONYHUBBIMU
COCTOSIHUSIMU M OJHUM HMH(OpManoHHBIM BxojoM D. B Tpurrepax D-Tuma 3HaueHue nepeMeHHOH B
MOMEHT BpeMeHH t " coBIajaeT co 3HaueHMeM BXOJHOH MepeMeHHoi B MoMeHT Bpemenn t " ! B cBasm
CYEM, TAKOM TPUITEP YacTO B JINTEPATYPE HA3bIBAIOT TPUITEPOM 3a/AEPIKKH.

Crenyer OTMETUTh, YTO ACUHXPOHHBIN Tpurrep D-Tuna He Hailen npakTH4eCKOro MpUMEHEHHUS.
W3 »TOro ypaBHEHUS BMJIHO, YTO IpU HaJUMYMU CHHXpoHu3upymomero curHaiza (C=1) tpurrep,
MEPEXOUT B COCTOSIHUE

n- 1
Q ~ Dn , @ TIpH OTCYTCTBUHM TakTupytouero curnana (C=0) tpurrepcoxpatser
IpeIbIAYIIee COCTOSHUE.
Ha pucynke mpencraBieHo o0o3HaueHHEe CHHXpOHHOro Tpurrepa D-tuma 06e3 3amepikku
YIpaBJIIEMOr0 YPOBHEM CHHXPOHU3UPYIOLIEro uMiyibca. Bxoa D sBisiercs HHPOPMALMOHHBIM, a BXOJ
C - CMHXPOHU3UPYIOLIUM.

T2
"

Tabnuia nepexoos.

C D Qt+1 ITpumeu.
0 * Qt XpaHeH.
1 0 0 Yeran. 0
1 1 1 Ycran. 1
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2HUcnojb3yeMble 3J1eMeHThI IPOrpaMMbl
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1)  Voltage Source. C mOMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ[ TPUTTEPOB U JIOTHYECKUX
AJIEMEHTOB MOJACTCSUIIOTUYECKas €AMHULIA.

[ —

i

i
)

2)  Ilepexirouatens (Basic->Switch). [lepexitoueHne npon3BoIUTCs HAXKATUEM Ha KIIABHIILY,
yKa3aHHYIOB CKOOKax HaJl 3TUM DIIEMEHTOM.

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

— il

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

1D
—1=[1 g

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

O_

6) Ceerounaukarop (Indicators->red Prob). Ilpu mogaue Ha 3TOT 37EMEHT JIOTHYECKOM

4

m
CANMHUIBICBETOAUO/ 3aropacTtcsa KpaCHbIM IBETOM.
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7) HcTounuk npsMoyronsHbX curaaioB (Sources->Clock). Beimonuser ¢yHKmto
CHHXPOHHU3ATOPa,KOTOPHI 00eCIIeunBaeT OHOBPEMEHHOCTD MOaYH CUTHAJIOB Ha BXO/IBI TPUTTEPOB.

IHopsinok BbINOJHEHHUS PA0OTHI:
HccaenoBanue aCHHXPOHHBIX M CHHXPOHHBIX R-S Tpurrepos.
1. [Ipocreiimume cxembl aCHHXPOHHBIX R-S TpUITepoB cOCTaBUTh C UCIIOJIb30BAHUEM
normueckuxdnementos "U-HE", "UJI-HE".

S

=

\
/

Q"

i
(]

Puc. AcuHxpoHHBIN Tpurrep Ha gorudeckux uiementax M-HE

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

R
Q

i

T)C

Jns mojmaum Ha BXOXBI TpUrrepa 3HadeHui sormdeckoro "0" wm "1" Bocmosb3oBaThCs 5-
BOJIbTOBBIM MCTOYHUKOM M IepeKirodarenaeM. s KOHTpOJsA 3HAUYEHUH Ha NPSMOM BBIXOJE TpUITEpa
BOCIIOJIb30BaThCSl CBETOUHIUKATOPOM.

[TpoxoHTpOMpOBaTE pabOTy TpUITEpa Mo Tabnauie coctosHuil. HallT u 0OBACHUTD OTIMYUS B
YIpPaBJIEHUU aCUHXPOHHOTro Tpurrepa Ha snemenTax "MJIN-HE".

CocTaBUTh TaOJIUIBI COCTOSHUI PabOThI TPUTTEPOB.

Jns noctpoenust cuHXpoHHOro R-S Tpurrepa Heodxonumo 100aBUTH jJorudeckue cxemsl "U-
HE" nns ananuza cuHXpocurHanta U 100aBUTh UCTOYHUK CHHXpOCHTHana. B kxauecTBe cuHXpocHUrHana
MO>KHO B34Tb 5-BOJIBTOBBIN NICTOYHMK U MEPEKIIIOYATEND.

20



Puc. Cunxponnsiii R-S tpurrep Ha norundeckux snemenrax "M-HE"IIpumep noctpoenus
MOJEJIA CXeMbl CHHXpOHHOTO R-S Tpurrepa.
CocTaBUTh TAONHITY COCTOSTHUN CHHXPOHHOTO R-S Tpurrepa.

3

HccaenoBanue padorsl D-Tpurrepa
Cobparts cxeMy, MozenupyIolIyto padoty D-tpurrepa u3 6ubdianoreqnoro Habopa.

U4 Digital x|

—+= L1 -

1 Hzrs 0%

-+
W3 nanHoro Habopa 31eMeHTOB coOupaeTcs cxema npoepku padotsl D-Tpurrepa.CoctaBuTh
Tabnuiy nepexoaoB D-tpurrepa.

KoHTpoJibHbIE BONIPOCHI

1. K kaxoMy kijtaccy ycTpoMCTB OTHOCSITCS TPUITEPHI: K KOMOMHALIMOHHBIM CXEMaM WJTH
U pPOBBIMABTOMATaM U B UYEM OCHOBHOE OTJIHYHE?

2. [To xakuM mpHU3HaKaM KJIacCU(UIUPYIOTCSA TPUTTEPHBIE YCTpOHCTBA?

3. KaxoBbI OT/IIMUMSA CHHXPOHHBIX TPUITEPOB OT aCHHXPOHHBIX TPUTTEPOB?

®opma npeacTaBeHUs pe3yabTaTa:
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1. CxeMbl, MOJenupyoIIKe paboTy TPUITEPOB IO BCEM IIYHKTaM 3a/1aHUsl.
2. Tabnuiel nepexoa0B It KaXk10M MOJICIUPYEMO CXEMBI TPUTTEpa.

Kpurepun onenkmn:

OrneHka «OTJIMYHO» BBICTABJISIETCS, €CJIN 33JJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XOpOIIO» BBICTABIIAETCS, €CIIU XOJ1 BBIIIOJIHEHMS 3aJaHHsI BEPHBIM, HO ObLIa AONYIIEHA
OJTHAMJIU JIBE OIIMOKH, IPUBE/IINE K HETIPABHILHOMY PE3YJIbTaTy.

OrneHka «yJJOBJIETBOPUTEIBHOY BBICTaBIIAETCS, €CIIM IPUBEACHO HEMOJHOE BBIIIOJHEHHE
Sal[aHI/ISI.OHCHKa «HCYAOBJICTBOPUTCIILHO» BBICTABJIACTCA, €CJIU 3aJaHUC HC BBIIIOJIHCHO.
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Tema 2.1 Jlornueckue ocHOBbI IBM, 3jieMeHTBI U Y3J1bI

JlaGopaTtopHoe 3ansiTHe Ne 3
MopespoBaHue perucTpoB

Heab: Os3HakomyieHHME C BO3MOXKHOCTSIMUH MOJAEIHMPOBaHUSA pabOTbl CXEM PETHCTPOB.
HccnenoBanue cXeM  PErMCTpOB  pa3jIMYHOIO  HA3HA4YEHUs, HUCCIENOBaHME IpeoOpa3oBaHMs
HapajuIeNIbHOrO U IOCIEJ0BAaTEILHOIO KOAA.

Boinosinus padory, Bel Oyaere:
ymembp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYJ0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTaAMU
KOMITBFOTEPHOU CUCTEMBI
— TIPOU3BOJUTH MHCTAUIALHUIO U HACTPOUKY MPOTrPAMMHOI0 00eCIieYeHUsI KOMIIBIOTEPHBIX
CUCTEM

MarepunanbHoe o0ecnieueHme:
Metoanueckue yKkazaHUs JJsl BBIOJHEHHS Ja0OpaTOPHBIX PadOT, KOMITBIOTEDP, MPOTPAMMHOE
obecnieuenne: Multisim Education.

3amanue:
1. CocTaBuTh CXeMy PErHCTpa MapajIeIbHOIO 3aHECCHHUS ABOUYHOTO KO/Ia
2. CoCTaBUTh CXEMY CIBHTAIOIICTO PErUCTPa

Kpatkue TeopeTuyeckne cBeieHUs:
OcHoOBHBIE MOHATHUSA

Peructp - 3T0 351€KTPOHHOE YCTPOMCTBO JIJIsl 3alIOMUHAHUS (XpaHEHUSs) CIIOBA, a TAK¥Ke JJIs
BBITIOJTHEHUS HAJl CIIOBAMU HEKOTOPBIX JIOTUYECKUX OMEpaLIUi.

Peructppl BHIIOTHSIOT CIIEAYIOINE OCHOBHBIE OIEPALIUHU:

- yCTaHOBKA PETUCTPa B HYJIEBOE COCTOSTHUE (COpOC);

- MIPUEM CIIOBA U3 IPYTOTO PETUCTPA;

- nepezaaya cioBa B APYroi perucrp;

- C/BHT BIIPaBO U BJIEBO Ha TpeOyeMoe YHUCIIO Pa3psiioB;

- npeoOpa3oBaHuE NMOCIEA0BATEIBLHOIO KOJ1a B MapauleIbHbIN U NapajielbHOTO B
IIOCJIEI0BATEIbHBIN.

Peructpsl, kak npaBuiio, cTposTcs Ha D-Tpurrepax, T.K. 3TH TPUITEPHI O3BOJISAIOT TPOU3BOIUTD
3anuch MHGOpMaLUK 0HO(A3HBIM KOJIOM 0e3 IpenBapuTesbHOro "obHynenus" no Bxoxy D (cm. mad.
pa0.2).

[Ipuem wuHOpMaLMK B PETUCTP U BblJaua MOXKET OCYIIECTBISTHCS MapayiebHO U
nocjeoBaTenbHO. B mepBoM ciyuyae cioBO IpezcTaBiseTcss B BUJE napamiensHoro koaa. [Ipu 3anucu
U TpU CYUTHIBAHUHU BCE Pa3psi/ibl KOJa CJIOBa MEpPEAaroTCsl OJTHOBPEMEHHO, KaXKIbIH pa3psl MO CBOEH
KoznoBoii muHe. Ilpu nmocnenoBarenbHOM Nepegade Kojia CiioBa, Bce pa3psbl KOAa CI0Ba MepeiaTcs
MOCJIEZIOBATEILHO BO BPEMEHU OJMH 3a JPYIMM U CTPOrO B ONpPEIENIEHHBIE IUCKPETHHIE MOMEHTBI
BpPEMEHH, COBIAJIAIOIINE C YIPABJISAIOIIMMYU CUTHAJIAMH.

PaznuuaroT, caBHTarOIIME PETUCTPHI, B KOTOPBIX BO3MOXKEH CIBUT XPAHUMOTO KOJIa U PETUCTPHI
6e3 ciBUra ¢ mpueMoM HH(OpPMAIMK MapajUIeTbHBIM KO0M. PaccMOTpuM mpuHLIUT pabOThl perucTpoB
Pa3IMYHOTO HAa 3HAYEHUSI.

Peructp ¢ npuémMom nHbOPMAITNH TTAPALIETbHBIM KOJOM.
OTH perucTpsl NpeaHa3HAYCHBI ISl IPUEMa, XpaHEHHS U BhIJa4d WHGOPMAIUU KOJla OJHOTO n-
pa3psAIHOTO CIOBA, T.€. IPHEM U BblJadya MH(GOPMAIMKA OCYIIECTBISETCS B MapayljIeIbHOM KOJE,
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paccMaTpuBaeMblil N-pa3psaHbIA, PETUCTP MOXKHO MPEACTaBUTh KaK COBOKYIHOCTb OJHOPA3pPSIHBIX
pETHCTPOB, UMEIOLIMX o0mMe IWHB ynpasieHus. Ha puc. 1.1 mpencraBieH ¢parmeHT cxemsl (3
paspsza) perucrpa ¢ nmpueMoM HHGOPMAIMK TapaliedbHbIM 0JHO(a3HbIM KomoM. Cxema JaHHOTO,
peructpa HUMCECT BBIXOJHYHKO JIOTHKY Ha 3JICMCHTAaX 91-33, KOTOpasa IIO3BOJIACT CUHUTHIBATh
MH(OPMALIUI0O U3 PErucTpa Kak B MPSMOM, TaK M OOpaTHOM KOJE€ B 3aBHUCHUMOCTH OT 3HAYCHUMN
paspermatoiero curnana Po u Ps

P2 yi y2 y3
& 1 & 1 & 1

F— 3, 3, | o,

P3
pl|ThQ —- D|T.Q D|Tz:Q ——1
— p——71 ——
™ — — —
—x1 & —x2 & —x3 &
3, 3 3%

Peructp (puc.) Bemmonnen Ha D-tpurrepax (Ti1-T3). 3anuce nHpOpManmMu OCYIIECTBISETCS 10
BxomaMm D.

Bxonnoe ciioBo X=X1X2X3 nocTynaer Ha BXo/bl D yepe3 KOHBIOHKTOPBI D4-06 1 1ipu P1 =[TU]=1
3aIlUCBIBACTCS B PETHCTP.

CuuThIBaHHE BBIXOJIHOTO CJIOBA Y=Y1Y2Yy3 IPOU3BOAUTCS YEPE3 JIOTUYECKUE ATEMEHTHI J1-03 - €
npsamMbIx BeIXoM0B Q1 Q2 Qs mnm ¢ mHBepcHBIX BBIX0A0B !Q1, !1Q2, Q3. ITpm Po=1, P:=0, Y=X T.c.
CUMTBIBAaHUE MPOUCXOMUT B HpAMOM Koze, a npu P2=0, Ps=1 Y=!X, T.e. cuuTbiBaHHE HNPOUCXOJIUT B
o0paTHOM KoJIe.

CaBHUrarme perucTpel.

B perucrpax 3TOro Tuma OCyIIECTBIIAECTCS CABUI CJIOBA BJIEBO WJIM BIIPABO HA 3aJaHHOE YKCIIO
paspsaoB. 3a OMH TAaKT IMPOUCXOANUT CIBUT HA OAMH paspsi. lIpuMeHsroTCa 3TH perucTpsl B OCHOBHOM
U1 1peoOpa3oBaHUs MapajUIe]bHOIO KOJAa B IIOCIEJOBAaTENIBHBIM M HAO0OpPOT, a Takxke B
apu(pMeTHYECKUX yCTPOMHCTBAaX MPHU BBHIMOJIHEHUH ONEepaliii Hajl crienualbHbIMU KoiaMu. CaBHraromnme
pEerucTpsl BHIMONHIIOTCS Ha D-Tpurrepax.

Ha puc. 1.2 npeacraBieHa cXxeMa CIOBUTAIOLIETO PETUCTPA, BBIMOJHSAIOLETO ONEpaltio
peoOpa3oBaHus MOCIEJOBATENBHOIO KoJa B MapaulenbHbId. Uncao X=x1X2X3 B HOCIEIOBATEIBHOM
Koze nocrynaer Ha Bxox D-tpurrepa Ti crapmmm paspsanom Bnepen. IIpu nocrymnenun 1-ro THU x3
3anuceiBaetcs B T1. [To Bropomy TU X3 nepenuceiBaercs B Tz, a B T1 3anucbIBaeTcst X2 U T. 1.

X=X1X2X3 y1 y2 J y3
) T1Q—J\D TzQ—J‘D T;Q —

™
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TakuM 00pa3om, Mmocie TPEX TAKTHPYIOIIUX HMITYJIbCOB BCE YHUCIIO OKAXKETCS 3alMCAHHBIM B
PETUCTP U MOXKET OBITh CYUTAHO B MapalljieIbHOM KoJie ¢ Beixo0B Q1,Q2,Q3 (Y=X) umm !Q1, 1Q2, 1Q3
(Y=IX). IIpomecc CUUTHIBAHHUS OPraHU3YETCSI TOYHO TaKXkKe, Kak U B cXxeme puc. 1

Y=y1Yay3
P2
1 & 1 T — & 1 T A1 & 1 T
no" D|'1Qx D|'2Qof— D| 'sQs—
L L L
& 1 & &
™ 31 r 3, r 33 r
x1 x2 x3

Ha pucynke m3oOpakeHa cXeMma CABHTalOIIEro PETUCTpa, BBIMOJHSIONIETO MPEOOpa3OBaHHS
napajuieJbHOTO KoJa B IocienoBarenbHbIil. Bxomnoe cimoBo X=Xi1XoX3 mpu Pi1=[THU]=1 u P2=0
3amuceiBaeTcss B 111213 TouHo Takke kak M B cxeme puc. 1.1. 3arem mpu P=[TU]=1 u P1=0
MIPOMCXOIUT Tepe3anuch nHpopManuu U3 T1 B T2, u3 T2 B T3 u T.1. 13 Muaamero pa3psga B cTapiivi
M0 KaXJIOMYy TaKTUPYIOIIEMY UMIYyJbCy. Takum 00pa3oM, Ha BXOJe mocienHero paspsga Qs OyayT
MOCIIEIOBATEIBHO MOSBISTHCS X3,X2,X1, T.€. BXOJHOE CIOBO X, MPEACTABICHHOE B MapalIeIbHOM KOJie
OyzaeT mpeoOpa3oBaHO B BBIXOAHOE CIOBO Y, MPEACTABICHHOE MOCIEI0BATEIBHBIM KOJOM.

B peructpax Ha cxemax KOJMYECTBO TPUITEPOB B PETUCTPE 3aBUCAT OT Pa3psIHOCTH
npeodpa3zyeMoro MalMHHOTO cioBa. [Ipormecc 3amucy, CYUTHIBAaHUS U TPEOOPa30BaHUS OCTACTCS TAKUM
e, KaK ObUIO OMHCAHO BBIIIIE.

Hcnogb3yemble 3J1eMeHThI IPOrpaMMbl

T

oY
I

1)  Voltage Source. C mOMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ[ TPUTTEPOB U JIOTHYCCKUX
3JIEMEHTOB MOAAETCSUIOTNYECKas eANHUIA.

“
$ o

—d

2)  Tlepexmouatens (Basic->Switch). [TepekitoueHne NpOU3BOANTCS HAKATHEM Ha KIIABHIILY,
-1 %

yYKa3aHHYIOB CKOOKax HaJl ’TUM 3JI€MEHTOM.—

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

&l

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

1
=
T

—= 1 3
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5)  Tpurrep tuna D (Digital->D Flip-Flop)
O-

6) Caerounaukarop (Indicators->red Prob). [Ipu mogaue Ha 3TOT JIEMEHT JIOTHUYECKON
€IMHUIIBICBETOIMO/T 3ar0PACTCS KPACHBIM IIBETOM.

+

]

7)  Hcrounuk npsmMoyroiibHbIX curHanoB (Sources->Clock). Beimonuser GpyHKIiuio
CHHXPOHH3ATOPa,KOTOPBIi 00eCIIeYnBacT OJHOBPEMEHHOCTD T10/[a4l CUTHAJIOB Ha BXOJIbI TPUTTEPOB.

IHopsinok BbINOJHEHUS PA0OTHI:

CocTaBHUTh CXEMY TPEXpa3psTHOrO PErHCTpa sl 3aHECEHUS CIIOBA MapaJlUIeIbHBIM KOJIOM U
BO3MOKHOCTBIO BBIBOJIA B ITPSIMOM M 00paTHOM KOJIaX U KOHTPOJIEM IO HHIUKATOPAM.

[TopsiI0K TOCTPOCHHMST CXEMBI PETUCTPA.

1. COopka nepeKIIIoyaroX CXeM AJIs yIPaBICHUs CYHUTHIBAHUEM B IIPSIMOM U
0o0OpaTHOM KoJax:

il

I[J'IH pealin3ainn JTAHHOM CXEMBI HeO6XO,I[I/IMO TPH TAKUX COCAUHCHUS.

2. K Bxony C1 kaxnoro u3 tpex D-TpUrrepoB noakIt0OuYuM UCTOUHHUK
MPSIMOYTOBHBIXUMITYJIHCOB ¢ yacToToi 10 ['11, 3a3eMITMB ero Ha BBIX0/Ie MUHYCOBOT'O CHTHAJIA:

1D —1D —1D

’—‘.} M =3 y} 1 b r} 1 b

1]

1

3. TpI/I MATUBOJIBTOBBIX MCTOYHHUKA HAIPSAKCHUA TOACOCANHAIOTCA YCPE3
MEPCKIOYATCIIN KBXOAaM D1 TPUTTCPOB KAKAOT'O pa3psaa.

Jns HacTpOWKM yIpaBiIEHUEM TMEpPeKIoYaresis HeoOXOAUMMO Ha3HAYUTh KIABUINY IS
MEPEKIIOYEHHS TaHHOTO Nepekirouarelis. s 3Toro Hy»KHO JBOMHBIM IIETYKOM MBIIIN KJIMKHYTh HA

M300paKeHUH MepeKIoYaTess U MeHIo HacTpoiiku B popme KEY ykaszats 3Ty kiaBumy.

4, HHBCpCHBIfI BBIXOJ[ TpHUITCpa MOAKIOYHUTL K BXOAY HMXKXHCETO JIOTHUYCCKOI'O

anemenTa "N". Ilponenars 3Ty npouenypy ¢ KaxAasIM TPUTTEPOM U COOTBETCTBYIOIIMM COECIUHEHHUEM.

5. II9THBONLTOBBINT HMCTOYHHUK HaNpsDKCHUA TMOAKIIIOYUTL K BXOAY IICPCKIHOYATCIIA,
BBI6I/IpaIOH_ICFO MpAMOC UJIKM MHBCPCHOC CUUTBHIBAHUC. BCpXHI/Iﬁ BBIBOJ| MEPCKIIOYATEIIS MOAKIOYNUTL K

BEPXHEMY BXOJAY BEPXHETO JIOTHYECKOTO ieMeHTa """ Kaxa01 CXeMBI.
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6. HtoroBasi cxema perucrpa, roToBas K MPOBEICHUIO MPOBEPKU PabOTHI BBITJISIUT
CIIeTYIOIHUM 00pa3oMm:

E- ° -

pl Wy | ¥y | :

HOpﬂ)IOK NMPOBEACHUA UCCIACTOBAHUA paGOTbI perucrpa nmapaJjaje/JibHOr0 3aHECCHU S

[Tpu ucxomnoM mojoxxeHuu kiaoda K (BepxHee MoIoKeHNe) HHAUKAIUS TTOKII0YaeTCs K
MPSIMBIM BBIXOJIaM PETUCTpA.
[Tonoxxenne HUKHUX Mepekiovarenei 1,2,3 onpenenser Ko, MojaBaeMblid Ha BXOJT PETUCTpa.

Brurouenne 1 u 3 BeIKimtouaTenei (Hakarue kiaBuil 1 u 3) COOTBETCTBYET 3aHOCHMOMY KOy
101.
B pe3ynbrare 3aroparoTcsi COOTBETCTBYIOIINE CBETOUHIUKATOPHI.

<

10 10
5 ] n £

R E— T :

[Tpu u3meHennu nosioxkeHus nepexntodarens K Ha mHAMKaTopax 0ToOpakaeTcss MHBEPCHBIN
k0a.COCTaBUTh BPEMEHHYIO AUarpamMmy paOoThl perucTpa napauieabHOro 3aHeCeHusl.

2. CocTaBUTB CXeMY CABHIAIOLIEr0 perucrpa
B ocHOBe cxembl CIBUTAOIIEr0 PErUCTpa UCIIONB3YETCs Ta )Ke dIIeMeHTHas 0a3a.

1D 1D 1D 1D ﬁ)

=01 p R0 P =01 p RO P




W3MeHss yacTOTy reHepaTopa CHHXpOUMITYJIbCOB B npenenax 0.1 mo 1 I'u, ¢ nomomisro
nepexsrouaress S (KaaBuia S) MOKHO 3aHOCHUTB TTOCIIETIOBATEIBHBIN KOJI.
MopaeanpoBanue padoTbl cueTynka /[KoHCOHA
Jiis monmydyeHHMst cXeMmbl cueTdyrka J[)KOHCOHa HEOOXOIMMO COEIMHUTH HHBEPCHBIM BBIXOA
CTapIlero paspsjia perucrpa ¢ BXOAOM Miaamiero. M3MeHsst 4acToTy CHHXPOMMIIYJIBCOB, MOXHO
JNOOUTCS pa3HOM CKOPOCTHU U3MEHEHUS COCTOSHUM.

~ 1 3 7

[N 0 B —r0 P —E‘ID—‘

Ok

3ananue ISl CAMOCTOSITEILHON PadoThI
CobOpate cxeMy pEeBEepPCHBHOIO CABHUTamINero peructpa. OpraHuzoBaTh YIIpaBlICHUE
HaHpaBHeHHeM caABuUra ¢ mMoOMOIIbHO HepeKHIO‘-IaTCJIFI nu O6CCHC‘-II/ITI) HNHAWKAIIUIO BBIITOJIHCHUA onepaum”l
CIBHrA.
KonTposabHbIe BONPOCHI

1. Ha3nauenue pa3auyHbIX TUIIOB PETUCTPOB B BBIUMCIUTENBHBIX YCTPOUCTBAX.

2. Kakue tumsl TpurrepoB MOTyT OBITh UCIIONIB30BAHBI JUISI TIOCTPOCHUS PETUCTPOB?

3. Hasnauenue cunxpocursana B paboTe perucTpoB.

4. Kaxkue nononHuTeNbHBIE YCTPOMCTBA HEOOXOUMBI 17151 IOCTPOCHHS YHUBEPCATHLHOTO
perucrtpa.

S. [TocnenoBarenbHOCTh AEHCTBUM, BBIIIOJIHSAEMBIX Ha PETUCTPAX C LEIbIO

HpeO6pa3OBaHI/I$IHapaJIJIeJIbHOFO KOJIa B IIOCJIEI0BATEIbHBIN KO U 06paTHO.

®opma npeacTaBIeHns pe3yJibTaTa:

1. CxeMmbl, MOJENUpPYIOIIKEe paboTy PETUCTPOB IO BCEM ITYHKTaM 3aJaHUsl.

2. Bpemennsle nuarpaMMel, NOSICHSIOIINE pabOTy peructpoB.Kpurepuu oneHku:

Kpurtepun onenkn

OrneHka «OTJINYHO» BBICTABIISIETCS, €CJIN 33JaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOILIO» BBICTABIISAETCS, €CIIU XOJ1 BBIIOJIHEHH 3aJaHHsI BEPHBIH, HO ObLIa JOMYIIEHa
OJTHaMJI JIB€ OIIMOKH, IPUBE/IINE K HETIPABHILHOMY PE3yJbTaTy.

OrneHka «yJ0BJIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM IPUBEIECHO HETIOIHOE BBIITOJIHEHNE
3a/laHusl.

OrneHKa «HEyA0BIETBOPUTEIIBHO)» BBICTABIISETCS, €CIIN 33aHNE HE BBIIIOJIHEHO.
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Tema 2.1 Jlornueckue ocHOBbI IBM, 3/1eMeHTBI H Y3JIbI

JlaGopaTtopHoe 3ansiTHe Ne 4
MopenupoBanue paGoThl CYCTYHKOB
Hesn: O3HakomiIeHHE C BO3MOKHOCTSIMU MOJICTTMPOBAHUS PaOOTHI CXEM CUETYHKOB.
Boinosinus padory, Bel Oyaere:
ymembp:
— TOJKIII0YaTh JIOMOJHUTEIbHOE 000PY0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTaMU
KOMIIBIOTEPHOMN CUCTEMBI
— TNPOU3BOJMTH UHCTAUISAIHMIO U HACTPOHKY MPOrPAMMHOI0 00€CIIeYeHHUsT KOMITBIOTEPHBIX
CUCTEM

MarepuaJjbHoe o0ecnedyeHue:
MeTtoauueckue yka3aHusl JUisl BBIIOJIHEHHs TaOOPaTOPHBIX paboT, KOMIBIOTEP, TPOrPaMMHOE
obecnieuenue: Multisim Education.

3ananmne:

CocTaBuTh CXeMy ACHHXPOHHOT'O CYMMUPYIOLIETo cueTurka Ha D-Tpurrepax.

KpaTkue TeopeTrnueckue cBeeHUA:

OcHoOBHbBIC NOHATHS

CuéTumK - 3TO 3JIEKTPOHHOE YCTPOWCTBO ISl MOJCYETa KoJM4yecTBa MMIyJbcoB. [lo mepe
IOCTYIJICHUS BXOIHBIX CHTH&JIOB CYCTYUK IIOCIEJOBATEIbHO H3MEHSET CBOM COCTOSIHMS B
OIpeACICHHOM/UIS IAaHHOTO THIIA CUETYMKA TOPSAKE.

Yucno uCHONb3yeMbIX COCTOSIHMM — CYETYMKAa HA3bIBAIOT  MOOylemM nepecuéma  WIHA
OCHOBAHUEM

cyera.

[To TuMy BHINOIHAEMBIX ONEpalMil CUCTUUKH MOAPA3AEIAIOTCS HA CyMMuUpyioujue,
gbluumarowue

U pegepcusHbie.

Cuerumnku, 118 paboThl KOTOPHIX JOCTAaTOYHO OJHOTO CYETHOI'O CHUTHANa, Ha3bIBaIOT
acunxpouuviMy cueTuukamMu. CU€T4YMKHU, KOTOpble [UIsl TMEPEKII0YEHUsS B CIEIYIOIIee COCTOSHUE
UCMOJb3YIOT IOMUMO CYETHOTO CHTHAsa €II¢ M CUTHAJl CUHXPOHHU3AILUH, HA3bIBAIOTCA CUHXPOHHBIMU
CUYCTUHUKAMHU.

B OonpmuHCTBE cXeM CUCTYMKOB IpeaycMaTpuBaeTcs oOmas mmHa cOpoca (0OHYJIEHMS)
CUETYHKA.

B HekoTOpbhIX cxemMax CYETYMKOB MOXKET OBbITh IPEIyCMOTPEHAa BO3MOXKHOCTh 3arpy3KH
3HAYEHUS Hayaia c4eTa, OTIIMYHOIO OT HYJIEBOTO.

B ocHOBe cxeM c4e€TYMKOB B OOJIBIIIMHCTBE CTy4aeB HAXOAT IPUMEHEHHE CUETHBIE TPUTTEPHI.

I/ICHOJ'II)3yeMbIe 3JIEMEHTHBI NMPOrpaMMbI

T

oY
I

1)  Voltage Source. C moMOIIbIO 3TOr0 HCTOYHUKA HA BXOJ] TPUTTEPOB U JIOTHYECKUX
3JIEMEHTOB I10/1a€TCsl JJIOTMUEeCKas €MHNLIA.
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2)  Ilepexmrouarens (Basic->Switch). IlepeximroueHre mpoOM3BOAUTCS HaKaTHEM Ha KIIABHUIILY,
yKa3aHHYIOB CKOOKax HaJ THM 3JICMEHTOM.

i
<.

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

=

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

|1

—= 1 g

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

6) Ceerounmukarop (Indicators->red Prob). IIpu nmogade Ha 3TOT 3JIEMEHT JIOTHUYESCKOI
€ IMHMIIBICBETOINO/] 3ar0PaeTCst KPACHBIM [[BETOM.

+

]

7) Hcrounnk npsmMoyronbHbix curnainos (Sources->Clock). Beimonnsier yHkmumio
CHHXPOHHU3AaTOPa,KOTOPHI 00ecIieunBaeT OAHOBPEMEHHOCTh OAa4YH CUTHAJIOB Ha BXOBI TPUTTEPOB.

LIAT]
miﬂ:m

8)  Vuusepcanbhblii J-K Tpurrep.

S1A14
bo=e ¥ e

9)  VYuuBepcanbHbIi J-K TpUrTep ¢ yCTaHOBOYHBIMHU BXO/IAMH.

B.O:OPY

=~ o1 —

10) CeMucerMeHTHBIN IUPPOBOI MHIUKATOP.

Ilopsinok BbINOJTHEHHS PadOTHI:
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CocTaBuTh CXeMy ACHHXPOHHOTO CYMMUPYIOLIEro cueTunka Ha D-Tpurrepax.

D —— L. L D D

—= 1 ? B (1 L1
®
L

[19THBOIBTOBBI UCTOYHUK HATPSHKCHHS IMOJICOCIMHSICTCS Yepe3 Mepekimoyareib K Bxoay D1
TpUITEpa MJIAJIIEro (JIEBOT0) pa3psijia CUeTUHKa.

Jis  HACTPOWKM yIpaBJICHUEM IEPEKItoYaTesss HEOOXOIWMO HA3HAYUTh KJIABHINY  JUIS
MEPEKITIOYCHHUS TAaHHOTO TIepeKIIouaTess. [ 3Toro Hy»HO JBOWHBIM IIETYKOM MBIIIH KIUKHYTH Ha
M300paXeHUH MEepeKITIoYaTess U MeHIo HacTpoiiku B popme KEY ykazats 3Ty kinaBumy.

WHBepcHBIN BBIXOJ TPHUITEpa MOAKIIOYNATH K D-BXoIy Tpurrepa, 94To0bl 00ecreuuTh padboTy B
CUCTHOM perkuMe. Takoe coeTMHEHHE MPOBECTH Ha BCEX TPUTTEPaX BCEX Pa3psioB.

K mpsmMbIM BbIXOJIaM pPa3psiIOB MOJKIIOYUTh CEMUCETMEHTHBIM HHIUKATOP C Jemm(paTopoMm.
Hrorosasi cxema c4eTYMKa MOKET OBITh TaKOM:

KOHTpOJII)HbIe BOIIPOCHI

1. Haznavenue c4eTUMKOB B BHIYMCIUTEIBHBIX YCTPOMCTBAX.

2. [Tpu3naku knaccuukay CYCTYNKOB.

3. Koaddumment nepecuéra cueruuka.

4. Uewm onpenensercs MaKCUMallbHas 4aCTOTA MOCTYIJIEHUSI BXOJIHBIX CUTHAJIOB Ha
CYCTUUK?

®opma npeacTaBIeHH pe3yJibTaTa:

1. CxeMbl, MOZIeTUpPYIOIINE pabOTy CUSTYMKOB MO BCEM MTyHKTaM 3aJaHus.

2. BpemenHsble tuarpaMMsl, MOsICHAIONINE pabOTy CUCTUMKOB.

Kpurtepun onenku:

OneHka «OTJIMYHO» BBICTABIISIETCA, €CIIN 33JaHUE BBIIIOJHEHO BEPHO.

OrneHka «X0poIll0» BBICTABIISETCS, €CJIM XOJ BHIITOJIHEHUS 3aJJaHUs BEPHBIH, HO ObliIa 0MyIeHa
OJTHaMJIH JIB€ OIIMOKY, IPUBE/IINE K HETIPABHILHOMY PE3yJIbTaTy.

Onenka «yJOBIETBOPUTENBHO» BBICTABIISIETCS, €CIIH IPUBEACHO HETIOTHOE BBINIOTHEHHE
3a/1aHUsl.

O1eHKa «HEyI0BIETBOPUTEIIEHOY» BBICTABIIAETCS, €CIH 33JaHHE HE BBITIOJIHEHO.
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Tema 2.4 TexH0JIOTUM NOBBILIEHNUS IPOU3BOAUTETbHOCTH MPOIECCOPOB

JlaGopaTopHoe 3aHsiTue Ne 5
Cucrembl koMaHa npoueccopa. Moaess yueoHoit IBM.

Leas: 3HaKoMcTBO ¢ uHTepdericom monaenu DBM, Merogamu BBOAA M OTJIAAKH MPOTPAMMBI,
JeUCTBUSIMU OCHOBHBIX KJIACCOB KOMaHJI M CIIOCOOOB aJipecaluu.

Boinosinus padory, Bbl Oynere:
ymemp:
— TOJKJIIOYATh JIONOJHUTEIbHOE 000PYJOBAHUE U HACTPAUBATh CBSI3b MEXK/1Y JIEMEHTaMU
KOMIIBIOTEPHON CUCTEMBI
— TNPOU3BOJMUTH UHCTAUISAIHIO U HACTPOHKY MPOrPaMMHOI0 00ECIIeYeHHUsT KOMITbIOTEPHBIX
CUCTEM
MarepunanbHoe o0ecnieueHme:
Meronudeckue yka3aHUs JIJIs BBIOJHEHHUsS J1a00OpaTOPHBIX PabOT, KOMIBIOTEP, IPOrPaMMHOE
obecrieuenue: Multisim Education.

Kpartkue TeopeTuyeckne cBeieHUs:

BBenenue

Jis BBINONHEHUS J1abOpaTOPHBIX pabOT OyJeT HMCHOoJb30BaHA MporpaMMHas Mmojenb OBM,
KoTtopasi Oblia pazpaborana XmakuubiMm A.Il. Dta Mozaenbp MO3BOJISIET peaqn30BaTh JOCTYN K
pasinyHbIM 31eMeHTaM DBM.

L
< FHkHa AaHHBIX
I N ey A H i 2 7 A T
Apouaccop IR;\If:/R R MD T b < b 4
| f
: Acc |: POH Kaw- KonTponnep | — Bnok
| : [0:9] namaTb KNABMATYPbI TafMepos
[ DR | 03y
DR
— AR [0:999]
0 A A A
LPC [ 5P | LLLLL
{RA] RE KoHTponnep
NpEepbIBaHUA
~1 {E
< ia agpeca
-

Puc.1 OGmas ctpyktypa yue6Hoit DBM.

Monens ODBM Bkitouaer mpoueccop, omneparuBHyo namath (O3Y) u  cBepxomnmepaTuBHYIO
namsTh (peructpsl obmiero HazHadeHuss (POH) um ksmi-mamsiTh), yCTpOHCTBO BBOAA M YCTPOWMCTBO
BbIBosa. [Ipomeccop B cBOIO ouepenb COCTOMT M3 ycTpoiicTBa ympasieHus (YY), apudmernyeckoro
ycrpoiictBa (AY) u cuctemubix peructpo (CR, PC, SP u ap.). CtpykrypHas cxema OBM noka3zana Ha
pucyske 1.

B sueiikax O3V xpansrca xomanael U ganHsle. Emxocts O3Y cocraBiaser 1000 sueek. Ilo
curHaiay Wr BBIMOJIHSETCSL 3alUCh colepuMoro peructpa aanHbix (MDR) B sueliky mamsitu ¢
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anpecoMm, ykasaHHbiM B peructpe aapeca (MAR). Ilo curxany Rd mpowcxoauT cuuThIBaHHE -
COJIEP/KUMOE AYEHKHU NaMATH C ajipecoM, cogepxammmed B MAR, nepenaercs 8 MDR.

CeepxonepaTuBHas MaMsITh C TMPSIMOW ajpecairueld COAECPKHUT ACCATh PETUCTPOB OOIIEro
HazHaueHuss RO-R9Y. Jloctyn k HMM ocymiecTBisiercs (aHajiorudHo jpoctyny k O3VY) depes peructpbl
RARu RDR.

AY OCYIIECTBIISICT BBIMOJHCHUE OJHOU M3 apru(PMETHUECKUX OMepaIuil, onpeaensieMo KoaoM
ormepauuu (COP), Hang comepkumbiM akkymyssitopa (Acc) m perucrtpa omnepanna (DR). Pesymbrar
onepanuu Bcerga nomeuniaercsa B Acc. Ilpu 3aBepuieHun BbinosiHeHUs: onepanuu AY BbIpaOaThIBaeT
CUTHAJIbI IPU3HAKOB pe3yJibTaTa: Z (paBeH 1, eciu pe3ysbTaT paBeH HyII0); S (paBeH 1, eciu pe3ynbTar
orpunareineH); OV (paseH 1, eciiu npu BHIIOJHEHUH ONEPALlMU MPOU3O0LLIO NEPENOJIHEHUE pa3psaHON
ceTku). B cimyuasix, Korja 3TU yCIIOBUSI HE BBINOIHSIOTCS, COOTBETCTBYIOIINE CUTHAIBI UMEIOT HYJIEBOE
3HAuYEHHUE.

B monenu 9BM npeaycMOTpeHbl BHEITHUE YCTPOUCTBA JABYX TUIIOB. BO-TIEpBBIX, 3TO perucTphl
IR u OR, xoTopble MOr'yT OOMEHHBATHCS C AKKyMYJIATOPOM C ITOMOIIbIO O€3aJpeCHBIX KOMaHi In
(Acc :=IR) u out (OR := Acc). Bo-BTOpBIX, 3T0 HaOOp MOJIeNIell BHEITHUX YCTPOMCTB, KOTOPHIE MOTYT
MOJIKJIIOYAThCS K CHCTEME M B3aUMOJICHCTBOBATh C HEl B COOTBETCTBUU C 3aJI0KEHHBIMH B MOJEISX
anroputMamu. Kaxkoe BHEIIHEE YCTPOHCTBO MMEET Psii IPOrPaMMHO-IOCTYIIHBIX PETUCTPOB, MOXKET
UMETh COOCTBEHHBIN 0003peBaTelb (OKHO BUJUMBIX HJIEMEHTOB).

YV ocymectiser BbeIOOpKY Komanna u3 O3Y B mmociegoBaTeIbHOCTH, OMpenesieMon
€CTECTBEHHBIM MOPSIKOM BBITIOJHEHUSI KOMaH[ (T. €. B IOPSAJIKE Bo3pacTanus aapecoB komana B O3Y)
WIM KOMaHJaMH T[epelayu yIpaBieHus; BbiOOpKy u3 O3V omepaHioB, 3aJaBaeMbIX aJpecaMu
KOMaH/Ibl; MTHULIUMPOBAHUE BHITIOJHEHUS ONEepaliy, NPEANHNCAHHON KOMaH/101; OCTaHOB WJIHM IEPEX0] K
BBITIOJTHEHUIO CIIETYIOIIEH KOMaH/IbI.

B kauecTBe cBepXONEpaTHBHON MaMATH B MOJENb BKIIOYEHBI PETUCTPHI OOLIETO Ha3HAUCHHS
(POH), 1 MOXeT MoAKIIYATHCS MOJIEIb K3I-aMaTh. B coctaB YY DBM Bxomsr:

1. PC-cuerunk agpeca KOMaHIbI, COACPKAIINN aIpeC TEKYIIeH KOMaHIbI;

2. CR-peructp komMaHABI, COAEPIKAMNN KOJI KOMAH/IbI;

3. RB-peructp 6a3oBoro aapeca, cojaepkaiinii 0a30BbId ajapec;

4. SP-ykazarenb cTeka, cofepKaiinuii aipec BEpXyIIKH CTEKa;

5. RA-peructp aapeca, coepKalifi HCIIOJHUTEIBHBIA aIpec MPU KOCBEHHOM
aapecauun. Peructper Acc, DR, IR, OR, CR u Bce stueitku O3Y u POH umeroT miinHy 6 1eCaTUUHbIX
paspsaoB,

peructpst PC, SP, RA u RB - 3 pa3psina.,

Jannsie B O9BM npencrasisitorcs B popMmaTe, TOKa3aHHOM Ha PUCYHKE 2. DTO 1ieTbie
JECATUYHBICUNCIIA, U3MEHSIONMMECs B Auamna3zone "-99 999...+99 999", coneprkamue 3HaK U 5
JECSITUUHBIX ITUGD.

o 1 2 3 4 5
| | [ ]
N 5 7
3Hak  [ecATnuHble Undgpbl

Puc. 2
Crapmiii  pa3psa cjI0Ba JaHHBIX HCIOJB3YeTCS JUIs KOAMPOBaHUS 3Haka: IMioc (+)
nuzobpaxaercs kak 0, munyc (-) kak 1. Eciaum pesynbrar apupMeTHUECKOW OIepaidyd BBIXOJUT 3a
MpeAeIibl YKa3aHHOTO JMara3oHa, TO TOBOPST, YTO MPOU3OIILIO MEPENOIHEHNE pa3psaaHoi cetku. AJIY B
3TOM cliydae BbIpabaThiBaeT curHai nepenoiHeHus OV = 1. PesynpTaToM omnepanuu JeiIeHus SBISeTCS
1eJiasi 4acTh 4acTHOTO. JlefieHre Ha HOJIb BBI3BIBAET MEPETNOJIHEHUE.

CucreMa KoMaH

— COBOKYITHOCTh BCE€X KOMaHJ, KOTOpBIE CIOCOOHa BBHIMOMHWUTH naHHas OBM. Cucrema
KOMaHIXapaKkTepU3yeTcst TpeMs aclieKTaMu: popMaTaMu, CIocodbaMu aapecauy U CUCTEMOMN OTepaIiyii.
Tabmua 1. MuemMoxkon Hazsanue
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Cucrema
KoMaH 1. Ner1/11

NOP Ilycras onepanus
IN BBog
ouT Brisog
RET Bo3sspart 13 noanporpamMmmel
HLT Cron
JMP besycnoBHbIN IEpexo
Ny4 [Tepexon, ecnu 0.
JNZ [Tepexon, eciu He 0
JS [Tepexon, eciu OTPUIIATETHLHO
JNS [Tepexo, eciiv OIOKUTEIBHO
JO [Tepexon, ecnu nepenoiHeHHE
JNO [epexon, ecry HET MEPETIOTHEHHS
CALL Bo13oB /i
RD Urenue (B akKyMyJIsiTOP)
WR 3anuck (U3 aKKyMyJIsTOpa)
ADD Croxenne
SUB Brrunrtanue
MUL YMHOXKEHUE
DIV Henenue
ADI CI10’KeHHUE ¢ TaHHBIMU
SBI Brruuranue ¢ jaHHBIMHA
MULI VYMHOXKEHME C JaHHBIMU
DIVI Jenenue ¢ faHHBIMU
MOV ITepecwbuika R1+— R2
1. Dopmamvl KOMAHO.

Komanna omnpenenser onepanuto, KOTopyro BeimonHser OBM Han nanneimu. Komanpa
COJIEP’)KUT B SIBHOW WM HEABHOM ¢opMe HHPOpMAIUIO O TOM, I/e OyJeT MOMEIEH pe3yibTar
olepaluy, a Takxke o0 ajapece ciemyroniei koManabl. Koj KoMaHABl COCTOMT M3 HECKOJBKUX YacTeid,
KOTOPBIC HA3bIBAKOTCA IMOJIAMMU.

JlinHa KOMaHbl, KOJIMYECTBO, pa3Mep, MOJ0KEeHNEe, Ha3HauUeHHe U CII0CO0 KOJMPOBKHU €€ MoJei
Ha3bIBaeTCs OpPMATOM KOMAH/IBI.

B oOmem ciydae ¢opmar KOMaHIbl COJEPXKUT OMNEpAlMOHHYI0 U aJpeCHYI0 YacTH.
OnepanoHHasl 4acTh COJEPKUT KOJ| olepaluu (HalmpuMmep, CIO0KEHHE, YMHOXEHHeE, Iepenada
JAHHBIX). AJIpecHass 4acThb COCTOMT W3 HECKOJBbKUX IOJIeH M COoAepXUT MH(OpMaluio o0 ajgpecax
OIIEPAH/IOB, PE3yJIbTaTe ONEPALUU U aJipece CIeAYIoUled KOMaHbl. AJpecHasl 4acTb, B CBOK O4epelb,
MOJKET COCTOSITh W3 JIByX NoJjed (Tuma ajgpecanuu W ajapeca omepanpaa). Takoi dopmar KOMaH[bI
IIPEACTABIIEH HA puUC. 3.

RO anepalimm Tun aanecaup Anpeca ongepaHgoB
tre paapanoe; | {k paspanon) {11 paspHang)
L ¥ A - A
CNeaUNOKHE R ALPECHER YACTS
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Puc. 3. ®opmar komaH bl

[Tone «Tunm azapecanum» OMpEneIseT CHoco0 aapecanuy ornepaHaa. buTel mojel «Tum
aZpecalnm» U «aJpeca ONepaHI0B» B COBOKYITHOCTH OMPENEISAIOT SIYEUKH aMsTH, B KOTOPBIX XPaHATCS
ONEpaH]IbI.

B coBpemennsix OBM  BhigensiorT cienyome  ¢GopMmarbl  KOMaHI:  TPEXaJpECHBIH,
NBYXaJpECHBIH, OJHOAIPECHbI W Oe3aapecHbIi. DOTU ¢opMmaThl MOKa3aHbl Ha puc. 4, B KOTOPOM
IIPUHATHI CIIEAYOINE 0003HAYECHHUS:

KOII — xox oneparuu, Ai— agpec onepanaa/pe3yibrara.

KOl A Az Az >
KOl A Az 5

KON A 5

KO |

Puc. 4. ®opmatsl komang OBM:
a— TPEeXaJapeCHbI; O — IBYXaJAPECHBII; B — OJIHOAIPECHBIN; T — Oe3aIpeCcHbIi

Jns  peanusauuu oaHoanpecHbIX (opmaroB (puc. 4, B) B mpoleccope NpeaycMOTPEH
CHELUAaJbHBIM PETHCTp — akKyMyssaTop. l[lepBwlli omepaHn M pe3ysbTaT BCErAa pasMELIAlOTCs B
aKKyMYJIATOpPE, @ BTOPOHOIIEpaH]] a{pecyeTcs MoIeM A.

B smynsTope OOMBUIMHCTBO KOMAaHJ — OJHOAJPECHble U Oe3aJpecHble, JJIUHOM B OJHO
MalIMHHOE cJI0BO (6 pa3psiioB). MckitoueHneM sSBISIOTCS JBYXCIOBHBIE KOMaH/IbI C HEIOCPEICTBEHHOM
anpecanmet m komanga MOV, sBnsromasics ayxaapecHoil. ®opmarbl komaH] ydeOHOH OBM
MOKa3aHbl HA pUC. S.

B ¢opmarax komaH]1 BBIZIEICHBI TPH MOJIS:

1) paspsbl [0:1] onpenenstor koz onepaiuu COP u sBIsIFOTCS cTapimmu;

2) paspsa 2 MOKET OIpeleNaTh THUIl ajpecanuu (B ciydae gopmara 5a oH
oTpeJesieT HOMEPPETUCTPA);

3) paspsiabt [3:5] MoryT ompenensaTh NpsAMOI WM KOCBEHHBIN aapec maMsTd, HOMep

peructpa (Bkomanae MOV HoMmepa ABYX PErHCTPOB), aipec Mepexoia Wik KOPOTKUM
HEIMOCPEICTBEHHBIN ONEpaHI.
B 1ByXCI0BHBIX KOMaH/1aX HEMOCPEICTBEHHBIH OMEepaH;] 3aHuMaeT pa3psp [6:11]
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’ cop | x| x| x| x
|
e C'&]P TA HDHl
| | |
3 COP TA | X X F
1
|
3a COP |TA| X |R1|R2
6 t 2 3 4 $§ 6 7 5 6 10 11
| 1 1 1 |
. cop | x| x| x| x I
| | | | | |
5 | |
COP -4 ADC
| | |
5a cCOP | R ADC
| | |

Puc. 5. ®opmarer koman yauebuoit 9BM. COP — kon onepanum; ADR — anpec omnepania B
MaMSITH;

ADC — anpec nepexona; I — HenocpenctBennslii onepan; R, R1, R2 — nomep perucrpa;TA —
THII ajpecanuu; X — pa3psl He UCIIOJIb3YETCsl.

Cnocoowl aopecayuu

Cnoco0 azapecanuu  ompenesnsieT, KakuM oOpa3oM cleAyeT HCIOIb30BaTh HH(GOpPMAIHIO,
pa3MeNIeHHYIO B TMOJIe aipeca KOMaH/IbI.

B OBM paznuyaroT TATH  OCHOBHBIX CIOCOOOB — ajpecanuu: TpsiMasi, KOCBEHHas,
HEMOCPEJICTBEHHAS,0THOCUTENbHAA U Oe3aapecHas. Kaxplil U3 mepeuncieHHbIX cClioco00B HMEET CBOU
pasHoBuaHOCTH. B wmonmenu ydeOHoit DOBM peann3oBaHbl ceMb CIOCOOOB ajipecaiiuu, KOTOpbIE
MIPUBE/ICHBI B Ta0I. 2.

= =

Koxg TA Tum agpecanyu VICIIONTHHUTEIBHBIH ajipec
0 IIpsimast (perucTpoBas) ADR (R)

| Heriocpe/icTBeHHas -

2 KocBeHHas O3V (ADR)[3:5]

3 OTHOCHTEIbHAA ADR +RB

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

5 HunexcHas ¢ nocTHHKpeMeHTOM |POH(R)[3:5], R:=R + 1
6 HMunexcHas ¢ npegackpemesTom |R:=R-1, POH(R)[3:5]

IIpsamas agpecanusi — UCIIOJHUTENBHBIN aIpec pa3MeIlaeTcs B aJpecHOM Iojie KoMaHIbl. B
3TOM crnoco0e HEeMOCPEeJICTBEHHO HCIOJIb3YeTCs CUeTYMK KOMaHJ U akkymysarop. llpu mnpsmoit
aZpecaly COACPKUMOE CUETYMKA KOMAaH] IEPEeJaeTcs Ha ILIMHY aapeca U U3 aIpecyeMoH sS4euKu
BbIOMpaETCs ouepeHasi KOMaH/1a, MOCTYTAoMIasi B YCTPOMCTBO yIIpaBJIeHUS.
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HemnocpencrBenHasi aapecaiusi- JaHHBIC BKIIOYEHBI B KOMaHIy U COOCTBEHHO OOpaimieHHs K
NaMATH TPU 3TOM CIIOCO0e 3arpy3Kd perucTpoB He TpeOyercs. KomaHma BMecTo ykazaHus ajpeca
OTlepaHia COACPKHUT ITOT ONEpaH[ HEMOCPEeICTBEeHHO. HemocpeacTBeHHas! ajpecanusi UCIOIb3yeTCs
NpUOIIEpaIMIX C KOHCTAaHTaMHM, UCIIOJIHEHWE KOMaHJ C HENOCPEACTBCHHOW aapecalnueil OTIMYaeTCs
OBICTPOTOM.

KocBeHnHas aapecanusi— aJpecHoe MoJjie KOMaH/Ibl YKa3bIBae€T HE aJIpec ONepaH/a, a JUIb
aJIpeCcYCHKH, B KOTOPOI XpaHUTCS KOCBEHHBIH aJipec, TI0 KOTOPOMY MOKHO IOJTyYUTh OTICpaH/I.

KocBeHHO-perucTpoBas- B 3TOM Cliy4yae KOMaH/a MPEANUCHIBACT BHIIIOJHHUTH ONEPAIMIO Hal
OTIEPAHJIOM, aJJPeC KOTOPOTO COMEPKHUTCS B PETHCTPax OOIEro Ha3HAYCHHUSI.

Tabmuua 3. Tunsl agpecaruu

O6o3HaueHUE Kon Tun agpecaunu [Tpumep
[Ipsimast ADD 23
(peructpoBas) (ADD R3)
# Hemnocpencreenna ADD #33
s
@ Kocseunnas ADD @33
@R KocsenHo - ADD @R3
perucrpoBas

Cucmema onepayuii

CucreMoil omnepauuii Ha3bIBa€TCsl CIHCOK OIEpalMi, HENOCPEICTBEHHO BBINOIHACMBIN
TexHn4deckumu cpenctBamu IBM. Cucrema onepanuit 9BM omnpenensercst 001acThio €€ MPUMEHEHUS,
TpeOOBaHUSAMU K CTOMMOCTH, IPOU3BOJUTEIBHOCTH M TOYHOCTH BblUMCICHUH. Bce omnepauuu,
BBIINIOJIHACEMBIC B KOMaHJaXx SBM, IIPUHATO ACJIMTH HA IISATH KJIACCOB. OcHOBHBIE Oorcpanru BCCX IIATH
KJIACCOB IIPE/ICTABIIEHBI B AMYyJsiTope OBM.

Cucrema koman yaeOHoit DBM BKII09aeT KOMaH/IbI CICAYIOUINX KIACCOB:

1. apu(METHKO-IOTUIECKHE U CTICIIUANIbHBIC: CJI0KEHNE, BRBIYUTAHNE, YMHOKEHUE,
JEJICHUE;

2. NEPEChUIKN U 3arpy3Ku: YTEHUE, 3alllCh, MEPEChlIKa (U3 perucrpa B perucrp),
MIOMEIIEHNE BCTEK, U3BJICUEHUE U3 CTEKa, 3arpy3Ka yKas3aTess CTeKa, 3arpy3ka 6a30BOro perucTpa;

3. BBO/Ia/BBIBOJIA: BBOJI, BBIBO/I;

4. nepeaayn ynpaieHUs: O0€3yCIOBHBIM M IIECTh YCIOBHBIX MEPEXO0JI0B, BHI30B

MIOANPOTPaMMBbI,BO3BpAT U3 MOANPOTrPaMMBbI, LUK, IPOrPaMMHOE NpEpbIBaHUE, BO3BPAT U3
IIpEepBIBAaHUS;

S. CHCTEMHBIE: ITyCTasi ONepalus, pa3pelinTh IpepbIBaHUE, 3aIIPETUTh IPEPhIBAaHKE,
CTOII.

Cocrosinns u pe:xxuMbl padoTsl yueoOnon IBM

Snpom ycrpoiicTBa ynpasineHust O9BM siBisiercs ynpasisiromuii aBToMat (YA). 9T0 ycTpoHCTBO
IpeJHa3HAuYeHO JJIs BbIPAOAThIBAaHMS CUTHAIOB YIIPABICHMs, KOTOpble MHUIMHUPYIOT padoty AJILY,
POH, O3V u VBB, nepenauy nndopmanuu Mex1Iy peructpamu ycTpoiictB OBM u neiicTBus Han
COJIEPKUMBIM PETUCTPOB YVY.

VYyeOnas 9BM MokeT HaxoquThCs B IBYX cocTosHUsIX OctaHoB u Pabota. B cocrosinue Pabora
Mozenb nepexoauT no aerctsuio koMann Ilyek ninm Hlar. Komanna Ilyck 3amyckaer nporpamMmy Ha
BbInonHeHue. [IporpamMma mpencraBiser coOoil MmocieoBaTeIbHOCTh KOMaHA, 3anucaHHbix B O3VY.
[Iporpamma BBINOJIHSAETCS] B aBTOMAaTH4YECKOM pexxume 10 komanasl HLT (Cton) nin ToYkM ocTaHoBA.
[Iporpamma BBIMOJIHSETCA MO KOMaHAaM, HadyuHas ¢ sueiiku O3Y, Ha KOTOPYHO YKa3bIBAET CUETUHK
koman (PC), mpuyeM u3MeHEeHHE COCTOSHII 0OBEKTOB MOJIENIN OTOOpaKaeTCsi B OKHAX KOMIIOHEHTOB.
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B cocrosann OctaHoB Mozenb yueOHOW OBM mepexomuT B pe3ysbTrare JICUCTBUS
KOMaH/IbI

CTOII wim aBTOMaTUYECKH B 3aBUCUMOCTH OT BBIOPAHHOTO PEKUMa pabOTHI.

Komanga Ilar 3amyckaeT BBIIOJHEHUE OJHON KOMaHABI JUOO OMHONW MHUKPOKOMAHIBI (eciu
yCTaHOBJIEH PeKMM MUKPOKOMAH/I) ITOCIIC YEro MOJICIIb MIEPEXOAUT B cocTossHuEe OCTAHOB.

B cocrosnun (OcTaHOB T0JIB30BaTEIb MOXET MPOCMOTPETh WM HM3MEHHUTh OCHOBHBIE
komroHeHThl Mojenu: peructpbl LI u POH, sueiiku O3V, ycrpoiicTBa BBOJa/BhIBOAA. B mporecce
m3meHenus coaepxkumoro O3Y u POH MoxHO BBOAWUTH JaHHBIC JJIS NporpaMmbl, B siuediku O3Y —
nporpaMmy B KOJax. B JaHHOM COCTOSHMM NOJIb30BATEN JOCTYIIHBI JJII U3MEHEHUS IapameTpbl
MOJETM W PEKHUMBI e¢ paboThl, BBOJ W/WIW pPEJAKTHUPOBAHHE MPOrPaMMbl B MHEMOKOAX,
acceMOJIMpOBaHME MHEMOKOJOB, BBIIIOJIHEHHE OCHOBHBIX omepauuit ¢  (ainamu.Muarepdeiic
MOJIb30BATENsl U OCHOBHBIE KOMIIOHEHTHI yueOHOoU Moaenu DBM.

1. Okno Mooens yueonoi IBM

¥ Mogenn yue 6Hoi IBM

®ain Bua Brewnwe ycTporcTea Pabota O

000 =

Myck Cron War @ MBY

Havano pacoru cucrembl: 07/25)08 14:23:28
KoHCTpyHpYyEM CHCTEMY...

[poBEpKa OCHOBHLIX YCTPOHCTB.

lMpoueccop.

Koutpoanep O6mMena.

Kaw MaMare BLIKAK YEHA.

Ccoinka Ha Kourponsep lpepuiBanui nycra.
[poBepKa BCNOMOraTenbHLIX YCTPOHCTB H KAACCOB.
Murepnperarop.

Tabauuya BEKTOPOB NPEPbLIBAHUA.

Puc. 6. OCHOBHOE OKHO dMYJIATOPA.

B pabouee none okHa BBIBOJATCS COOOIIEHUS O (YHKIIMOHUPOBAHUU CHUCTEMBI B LIEJIOM. OJTH
cooOuieHust rpynnupyorcs B ¢aiin logfile.txt (mo ymonuaHuio), aBTOMaTHYECKU COXPAHSIOIIEMCS Ha
JMCKe, U MOTYT OBITh MPOAHAIM3UPOBAHBI MTOCTIE 3aBEPIICHUS PAOOTHI C MOAETBIO.

MeHro conepxut cieayromue nyHkTol: @aiia, Bua, Buemnue ycrpoiictsa, PaGora.

ITynxT MeHro Bua copepxur crnenyromue koManasl: Ilokaszars Bee, CkpbITh Bee, IIponeccop,
Mukpoxomanaubiii ypoBenb, Ilamsars, Kam-mamsars, Ilporpamma, Tekcr mporpammbl. Otu
KOMAaH/JIbl OTKPBIBAIOT OKHA COOTBETCTBYIOIIUX KOMIIOHEHTOB, OITMCAHHBIX JaJIee.

[IynkT MeHI0 Daii conepXUT KoMaHy BbIxo, O3BOJISAIONIYIO 3aKOHYUTh padOTy C MOJEIBIO.
Ilynkr menro PabGora comepxut komannel: Ilyck, Crom, Ilar, Peskum mukpoxomann, Koim-

namaTh, Hacrpoiikun. Komanna Ilyck mo3BossieT 3amyCTUTh NPOrpaMMy B aBTOMATHYECKOM
pexxume, komanaa Illar 3amyckaer mporpaMMy B IIaroBoM pexume, a koMaHga Crom Io3BOJISIET
OCTAHOBUTH BBINIOJIHEHHE NPOTPAMMBI B MOJIENH IPOLECCOPa. DT KOMaH/Ibl MOTYT BBINOJIHATHCS IyTEM
Ha)KaTUsl OJHOMMEHHBIX KJIABUII HA MIAHEJIH YIIPABICHUS.

Komanzaa Pe:kuM MUKPOKOMAH/ BKJIIOYAET WM BBIKIIOYAET MUKPOKOMAaHIHBINA PEXXUM pabOThI
nporueccopa, a komana Kam-namMsiTe o3BossieT NOAKJIIOUUTh WU OTKIIOYUTh MOAEIb KAII-IaMATH.
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Komanna Hacrtpoiikm oTkpsiBaeT nuanoroBoe okHo IlapameTrpbl cucTeMbl, MO3BOJISIONINE
YCTAaHOBUTH 3aJICPKKy pealu3alid KOMaHIHOTO IHKIa (ecau  KoMaHAa

aBTOMATHUYCCKOM PEKHUME), a TAK)KE YCTaHOBHTH HapameTpsl ¢aitna logfile.txt.

2. Komnonenm Ilpoyeccop.

lMpoueccop
tdavin  Pabota

=M R

any POH -1 =039

or [000012 | mam [0 Mag [002 e

Acc [100012 RDR 000000 MOR [241012 | IR [000000 OR [00000D
1fo ovfo s[1 z[o

Peructpes:
sp | 000 PC |003 »|RD| DOOOOO RS 000000
RA |000 R1 000000 RE 000000
CR R2 000000 R7 000000
,— [— l R4 000000 RS 000000

BBITTIOJIHACTCA

Puc. 7. Oxno komnounenta [lpoueccop

Oxno IIpoueccop obecnieunBaeT JOCTYII KO BCEM PETUCTPaM U (uiaraM mporeccopa.

[IporpaMMHO-IOCTYIIHBIE PETUCTPHI U (hIaru:

. ACC — aKkKyMyJIATOD;

. PC — cuetunk anpeca Tekymield KOMaHIbl;

. SP — ykazarens cTeka;

. RB — peructp 6a3oBoro azapeca, cogepxaiinii aapec 0a3bl IpU OTHOCUTEIbHON
azipecaruy;

. RA — peructp agpeca, cofepxaiinii UCIIOTHUTENbHBIN aJpec Py KOCBEHHON
azipecaruy;

. IR — BxoHOI peructp;

. OR — BbIXOAHOI1 peructp;

. | - gnar paspenienus npeprIBaHUM.

CucTteMHbIe perucTphl U ¢uiaru:

. DR — peructp nannsix AJIY, conepxatiuii Bropoii onepas;
. MDR — peructp nanusix O3VY;

. MAR — peructp aapeca O3VY;

. RDR — peructp nannsix 6;oxka POH;

. RAR — peructp aapeca 6imoka POH;

CR — peructp koMaHJ1, coAepsKaIui moJs:

COP — xon oneparuy;

TA - Tum agpecamuu

ADR — azipec 1iu HEMOCPEICTBEHHBIH OnepaHI.
Z — ¢unar HyneBoro 3HaueHust Acc;
S — ¢nar orpunaTensHOTO 3HaUYEHUS ACC;
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. OV — (nar nepenoaHeHUs

Peructpsr Acc, DR, CR, IR, OR u Bce aueiiku O3Y u POH umerotr mivHy mectb A€CATUYHBIX
paspsnos, a ymmHa SP, PC, RA u RB Tpu necarnunsix paspsaa. Komnonent Ilpomeccop orpaxaer
TeKylIre 3HaueHus peructpoB u ¢aros LI1. B cocrosiann OcTaHoB Bce perucTphl, BKIKOYAsk pErUCTPhI
6noxa POH, u ¢naru, kpome ¢uara |, 1ocTynHsI A5 peAaKTUPOBAHUSI.

Mento kommnonenta IIpomeccop conepxxkut nyHkTel @aiia u Padora. IlyHkt meHio ®aiiua
coepkuT KoMaH bl CoxpaHuth U 3arpy3uThb, KOTOPbIC MO3BOJISIOT COXPAHUTh TEKYILIUE 3HAUYCHUS
perucTpoB u ¢uaroB npoieccopa B ¢aiine u BocctaHoBUTh cocTosiHue LT u3 daiina.Komanna Reset,
HaxXOoJAIIascs B MyHKTe MeHIO PafoTa mo3BOJIsIeT YCTAaHOBUTH BCE PEerucTphl (B ToM uncie 6ok POH)
B HyJeBoe 3HaueHue. [Tynkt menro PaGora conepxut takke komanay Reset RO —R9, npu BeimonHeHNN
KOTOPOU OYHIIAIOTCS TOJIBKO peructpel 010ka POH.

3. Komnonenm Iamamo
MNamars
Marn  Pabora

=2 = B T

x| 000 | 001 | 002 | 003 | 004 | 005 | 006 | 007 | 08 | 0B | &
»{ 000 | 010000 220040 241012 130014 210040 241050 140028 210040 231003 220041

010 210041 250041 260040° 1000631 210040 241002 130028 210040 231017 220042

020 210040 450000 100001 231001 220043 210042 260043 100031 210050 430000

030 199939 020000 050000 000000 000000 000000 000000 000000 000000  DOOOOO

040 000000 000000 00CO00. OODO0O 000000 000000 000000 000000 000000  DOOO0O

050 000000 000000 00CO00 0O0DO0O 000000 000000 000000 000000 000000  DOOO0O

050 000000 000000 00CO00. O0DOOO 000000 000000 000000 000000 000000  DOOO0O

070 000000 000000 00CO00 0O0DOOO 000000 000000 000000 000000 000000  DOOO0O

080 000000 0O0000O 00CO00. O0DOOO 000000 000000 000000 000000 000000  DOOO0O

090 000000 000000 00CO00. O0DOOO 000000 000000 000000 000000 000000  DOOO0O

100 000000 00OOOO  ODCOOO OODOOO  O0DODD 000000 000000 000000 000000 000000

Puc. 8. Oxno xomnonenra IlamsaTb
OxHo komnoHeHta IMamsaTh (puc. 8) oroOpaxaer Tekymiee cocrosHue sueek O3Y. Dror
KOMIIOHEHT JIOIYyCKAaeT BO3MOXXHOCTb DPENAKTHUPOBAHMSI COIEPKUMOIO SYEEK M BBIIOJHEHUS IATH
koMaHz: CoxpaHutsb, 3arpy3uts, Illepeiitu k, BcraButh 1 Yopars.

4. Komnonenm Texcm npozpammot

OxHOo KoMmmoHeHTa TekcT mporpamMmbl (puc. 9) COAEPKHUT IOJE TEKCTOBOTO PEaaKkTopa, B
KOTOPOM MOYKHO peJaKkTUPOBATh TEKCT, 3arpyaTh B HEIO TEKCTOBBIE (DAMJIbI M COXPAHATh TEKCT B BUE
Gaiinos.

MeHI0 TaHHOTO OKHa COAEPKUT CTaHAAPTHBIE NI BCEX KOMIIOHEHTOB MOJEIH ITyHKTHI Dail1 u
Padora. B nyHkte MmeHro @aiin pacnosiokeHsl ciuenyromue komaniael: Hoasi, 3arpysurs,
Coxpanutb, CoxpaHuth Kak U BceraButh. /[aHHBIE KOMaHABI MO3BOJIIOT BBIIOJIHATH CIEIYIOIINE
JNEUCTBHUS:

HoBasi — OTKpBITh HOBBIN CEAHC PETAKTUPOBAHMS;

3arpy3uThb — OTKPBITh IMAIIOTOBOE OKHO 3arpy3Ku Qaiisia B OKHO pe1akTopa;

CoxpaHuTb — COXpaHUTh (ailsl moJ TeKymuM umeHeM; COXpaHUTh KaK — OTKPBITh AUAJIOTOBOE
OKHO cOXpaHeHus ¢aiina.2Tu KoMaH bl 1yOIMpPOBaHbI KHOMKAMH HA MAaHENN YIPaBICHHS.

Komanna BeraButh mo3BoJISIET BCTaBUTH BRIOPAHHBIHN (pailyl B TO3UIINIO Kypcopa.

Ha nmanenu ynpaBieHMsi IpUCYTCTBYET Takke KHonka KommmiampoBaTh, KOoTOpas 3amycKaeT
MPOLEYPY acceMOIMPOBaHUs TEKCTA B MOJIE peakTopa. DTy )K€ KOMaHIy MOXHO 3allyCTUTh B ITyHKTE
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MeHi0 PaGora, KOTOpBI COAEPKUT Takke KoMaHay Ajapec BcTaBkH. KomaHna Aapec BCTaBKHM
MO3BOJISIET 3a1aTh aapec syeiiku O3Y, HaumHas ¢ KOTOpO KomaHna OyneT 3amucaHa B mamsthb. Ilo
YMOJYaHUIO 3TOT ajpec paBeH 0.

TekCT nporparbl
daiin  Pafiora

D& R

E\Opranisaiy JKOMFIHIMDOBGTb

cucTenM\LAB25LAB YT asm

IN A
WH 40

SUB #12

JS 014

RD 40

SUB #50

JNS 028

RD 40

ADD #3

WH 41

RD #1

MUL 41

DIV 40

JMP 031

RD 40

SUB #2

JS 028

RD 40 v

AR He T

Crp N5

Coobwenusa:

!Komnunﬂuuﬂ‘..
{Dwutiok He OGHAPYKEHHO.
[Tuwerca B namare 33 cnos HavuHaa ¢ agpeca 0

Puc. 9. Komnonent Tekct nporpammsl

Hwmxe obnactu penakTUpOBaHMs HAXOJUTCS CTPOKA COCTOSIHMS, B KOTOPYIO BBIBOJHUTCS HOMEpP
CTPOKH, ONIPENENSIONUH MTOJI0KEHHE Kypcopa.

Ecnu B mporecce KOMNWISIMK TPOTrpaMMbl OOHApPYKUBAIOTCSI CUHTAKCHUYECKUE OIIMOKH, TO
COOOIIIEHUSI O HUX BBIBOAATCS B OKHO COOOIIEHMH W 3aluCh B MaMsTh KoJa MpOrpamMMbl HeE
IIPOU3BOIUTCSI.

[Tocne ucnpapneHuss omIMOOK U MOBTOPHOM KOMIWJISILIMM BBIAAETCS COOOIIEHHE 00 OTCYTCTBUU
OlIMOOK, pacHoJOKEHUU NporpaMMbl B O0NAacTH MaMATH U KOJMYECTBE CJOB, 3aHSTHIX TOJ
acceMOJIMPOBAaHHYIO IPOTPaMMYy.

Habop Texcra mporpaMMbl IpOM3BOJUTCS MO CTaHAApTHBIM MpaBuUiiaM s3blka acceMOiiepa. B
KaKIOW CTPOKE MOXKET COJEPKATbCS METKA, OJHA KOMaHIa M KOMMEHTapuil. MeTka otnensercs OT
KOMaH/bl JBOETOYMEM, CUMBOJIBI TIOCJIE 3HAKA «;» JI0 KOHIIA CTPOKH UTHOPUPYIOTCS KOMIUIISITOPOM U
paccMaTpuBarOTCA Kak KOMMEHTapuH. CTpoKa MOXET HauMHAThCS C «;» U, CIEN0BATENbHO, CONEPKATh
TOJIbKO KOMMEHTapUH.

Baumanne! OTkoMnuianpoBaHHas NporpaMma pasmernaercs, HauuHas ¢ aapeca 000. /lanHble
HajiopacrojiaraTh B HaMsITH TaK, YTOObI OHH HE EPECeKaINCh C KOJOM MPOrPaMMBI.

S. Komnonenm Ilpozpamma

OxHo xommoHneHTa IIporpamma cocTouT U3 TpeX COCTABIISIONINX: CTAHAAPTHOTO JUIS AIMYJIATOPA
MEHIO, IaHEeNN yrpaBieHus: U Tadnuinbl, koropas uMeetr 300 crpok u 4 cronbua (puc. 1.10). Kaxnas
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CTpOKa COOTBETCTBYET AM3aCCEMONMPOBAHHOW sUeiike maMaTth. BTopoil cronbem comepKuT aapec
sueiiku O3Y, Tpetnii — qu3acceMOTMpPOBAaHHBIA MHEMOKOJI, YETBEPThI — MAIIMHHBIN KOJI KOMaHbL. B
MEPBOM CTOJIOIE MOMEIIACTCS yKa3aTelb «—» Ha TEKYIIyI0 KOMaHIy (TeKyllee 3HAUYe€HHUE CUETYHKA
KOMaH/1) ¥ TOYKa OCTaHOBA — KpAaCHAsl 3aJIMBKa SIYEUKH.

fporpatitia
®avin  Pabota
O
TP Agpec KomaHaa ~ Koa A
»[>] 000 N 010000
001 WA 040 220040
002  SUB #012 241012
003 JS14 130014
004 RD D40 210040
005  SUB #050 241050
008 JNS 28 140028
007 RD D40 210040
008 ADD #003 231003
009 WA O0# 220041
Puc. 10. Okno Ilporpamma
Okno kommoHeHta IIporpamma no3BoJs€T Ha0II01aTh mporecc MIPOXO0XKACHUA
IIPOrpaMMEL.

Copgepx’uMoe 3TOro OKHa Hellb3s1 peJaKTUPOBATh.

Hcnonb3ys MyHKTHI MEHIO, MOXXHO COXPaHHUTh COJIEP)KUMOE OKHA B BHUJE TEKCTOBOTO (haiinia,
BbIOpaTh HauyanbHbIN anpec obmactu O3Y, koTopas Oyaer au3acceMOIupoBaTbesa (pa3mep olnactu
nocrosiHHblid — 300 s4eek), a TakKe YCTaHOBUTh WJIH CHATH TOYKY OCTAaHOBA. YCTAHOBUTH TOYKY
OCTaHOBa MOXXHO Tpemsi crocobamu: komanHaoid Touka ocraHoBa u3 mnyHkta MeHio Pabora,
OJITHOMMEHHOW KHONKOW Ha MAaHEJIW YIPABJICHUS WIM JBOWHBIM IIEIYKOM KHOIIKM MBIIIM B IEPBOM
syeiike cooTBeTcTBYIolel cTpoku. [Ipountare B okHe KommoHeHTa IIporpamma HHYEro HENb3sl.
CoxpaHeHHbII paHee Qaill ¢ pacmupeHueM .aSM MOXKHO 3arpy3uTh B OKHO KOMIOHEHTa TekceT
NporpamMmbl, acceMOIUPOBaTh €ro W TOrJAa Au3acceMOIMPOBAHHOE 3HAuU€HUE 3aJaHHOW 00JacTu
MaMsITH aBTOMAaTHYECKU TOSBUTCA B OkHe KomroHeHTa I[Iporpamma. Takyio mpomenypy yaoOHO
UCIOJNIb30BaTh, €CIM MporpaMMa W3HAYaIbHO MHILIETCS WM PEeNaKTUPYeTCs B MaMSITH B MAalIWHHBIX
KOJIax.

6. Komnonenm Mukpokomanouwlii ypogeHs

KommonenT MukpokoMaHaHbiii ypoBeHb (puc. 11) wucnomb3yercs TOJIBKO B PEXHME
MHUKPOKOMaH/I, KOTOpPBI YCTaHABIUBAeTCs KOMaHIOW PexuM MHKpOKOMaH] B NMyHKTe MeHI0 Pabota
OCHOBHOro okHa Mojens yuebHoit DBM. B okHO MuKpokOMaHAHBINH ypOBEHb BBIBOJUTCS MHEMOKO]L
BBINIOJIHAEMOM KOMAaHJbI, CIHCOK MHKPOKOMAaH], €€ pealu3ylIMX M yKa3arelb Ha TEKYIIYIO
BBITIOJTHSIEMYIO KOMAH]Ty.

Yr1oOBl MPOCMOTPETH MPOLIECC BBITOJHEHHS IPOrPaMMbl Ha YpOBHE MUKPOKOMAaH/I, HEOOXO0IMMO
yT0o0bI MOnmens DOBM pabotana nub0 B MIIaroBOM peXume, JMOO B aBTOMATHYECKOM PEXKHUME C
3aJIep’KKON KOMaHAHOIO IUKJIA.
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MUKPOKOMAH A HBIA ¥POBEHb

002: SUB #012

MUKk pokoMaHab!:
0 MaR :=PC
01 --> MRd

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

07  END_COMMAND

Puc. 11. OkxHo MuKpoKoOMAaH/IHbIii yPOBeHb

Ecnu oTkpbiTh OKHO MHKPOKOMAHAHBIH YPOBEHb, HE YCTAHOBUB PEKHMM MHMKPOKOMaHJ B
MeHto Pa0orta, To mocne Hayana BbIOJIHEHHUs mporpammbl B pexume Ilar (mim B aBTOMaTH4eCKOM
pEeXHMME) B CTPOKE COOOIIEHHUI OKHa OyA€eT BbIIaHO cooluieHne «PeskuM MHKPOKOMaH/I HEAKTHBEH.

IMopsinok BHINOJIHEHHS PA0OTHI:
3aganue 1. Beimonuuts nporpammy u3 Tabmn.4Tabnuma 4.

Anpec Komanna KommenTtapuit

rd 070 3arpyska B akKyMYJISITOp IIEPBOTO
qucra.

wr R1 3anuch nepsoro yucina B peructp R1

rd 071 3arpy3ka B aKKyMyJIATOP BTOPOTO
qrcia

add r1 CroxeHue Yuces, pe3yabTar B
aAKKyMYJISITOpE

wr 072 3anucek pesynabrara B O3Y

hlt Cron

BoimosnHenne mnporpaMMel  ocyuiecTBisiercs HaxatueM Ha kHomky Ilyek. Ha pumce. 12
IIpe/ICTaBIEHbIPE3YJIbTAThl BBIIIOIHEHHS IPOTPaMMBbI CIIOKEHHS Yncel 5 U 7, KOTOpbIE pacrojaraircs B
suerikaxnamaTy ¢ aapecamu 070 u 071. Pe3ynbrar BbIIOJIHEHUS IPOrPaMMBI, 4MCiIO 12 3anucbIBaeTCs B
sraeiky Ol ¢ agpecom 072.
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Puc. 12

KoHnTpoJibHbBIE BOIPOCHI
1. N3 kaknX OCHOBHBIX 3JIEMEHTOB COCTOUT DBM U Kakue U3 HUX IPeICTaBICHbI B
Mozenn?
Yro Takoe cucrema komang OBM?
Kaxkue kmaccel komaH 1 IpeACTaBiIeHbI B MOICIN?
Kaxkue neiicTBus BBINOJIHSAIOT KOMAH/IbI IEpEJauy yIpaBieHus?
Kaxkue criocoOsbI agpecarium ucnoib3oBansl B Mojen DBM? B uem otnuuust Mmexmay

agrwn

HUMU?
Kakue orpannueHust HaKJIaJbpIBAalOTCS HA CIIOCO0O MPE/CTaBICHUS JaHHBIX B MOJIENTU?
Kakwne pexumMbl paboThI TPEyCMOTPEHBI B MOJIENIN M B YeM OTIIMYHS MEXTy HUMU ?
Kak 3anucars nporpaMMy B MallIMHHBIX KOAAX B MaMATh Mojenu OBM?
Kakwue crioco0s! afpecanuu orepaHaoB MPUMEHSIOTCS B KoMaHax IBM?
0. Kaxue KkoMaH/bI OTHOCSTCS K KJIACCy IEpEAayuu yIpaBIcHUs?

11. Kak mpocMoTpeTs comep:kuMoe perucTpoB Mpoleccopa U U3MEHUTh COAEPKUMOE
HEKOTOPBIX PErUCTPOB?

12. Kak mpocmoTpeTs u, mpu He0OXO0AUMOCTH, OTPENAKTUPOBATH COJEPIKUMOE STUCHKHU
namsatu? Kak 3amyCTUTh BBINOJIHEHHE MPOrpaMMbl B pPEXHME MPHUOCTAHOBKM pabOThl TOCHe
BBINOJIHEHUS KaKI0H KOMaHbI?

B©Oo~NOo®

®opma npeacTaBiIeHns pe3y/abTara:
OtueT o mpojelanHoN padoTe.

Kpurtepuu onenku:
O1eHKa «OTJIMYHOY BBICTABIISIETCS, €CIIM 3aJ[aHNe BBITIOJTHEHO BEPHO.
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O1eHKa «XOPOIII0y» BBICTABJISAETCS, €CIIM XO/1 BBIMTOJIHEHUS 3a/IaHUs BEPHBIN, HO ObLTa OMyIIIeHA
OJTHAWJIH JIBE OLITMOKH, IPUBEIINE K HEMPABUILHOMY PE3yIbTaTy.

O1ieHKa «yJOBJIETBOPUTEIBHOY BBICTABIISETCA, €CJIM MPUBEAECHO HEMOJIHOE BBIITOJTHEHUE
3aJ]aHUSl.

Ol1ieHKa «HEYI0BJIETBOPUTEHHOY» BBICTABIISIETCS, €CIIM 3a/1aHUE HE BBITIOJIHEHO.
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Tema 2.4 TexHo10rMH MOBbILIEHUS TPONU3BOANTEIHLHOCTH NPOLIECCOPOB

JlaGopaTropHoe 3ansiTHE Ne 6
KoMnusinus ¥ 3anycK NporpaMM B MAIIIMHHBIX KOAAX.

IIe.m:: HAY4YUTBCA KOMIIMJIUPOBATD U 3aIllyCKaTh IIPOTrpaMMbl B MAIlITMHHBIX KOJAX.

Boinosinus padory, Bel Oyaere:
ymembo:
- MIOAKJII0YATh JAOIMOJHUTEIbHOE 000pPYI0BAaHUE U HACTPAUBATh CBA3b MEK/Y FI€MEHTaMU
KOMIIBIOTEPHOM CUCTEMBI
- IPOU3BOIUTH UHCTAJUISILIMIO U HACTPONKY MPOrPaMMHOI0 00eCIIeYeHHsI KOMITbIOTEPHBIX
CUCTEM

MarepuajbHoe o0ecnedeHue:
MeTtoauueckue yKa3aHus AJisl BBIIOJIHEHUS JIA0OpaTOPHBIX pabOT, KOMIIBIOTED.

3amanue:
BrInmonHuTe NporpaMMy, UCIOJIb3YsI MAILIMHHBIE KOBI.

IHopsinok BbINOJHEHUs padoTbi:3aganue 1.

Jana mocienoBaTeIbHOCTh MHEMOKO/IOB, KOTOPYIO HEOOXOIUMO MpeoOpa3oBaTh B MAIIMHHBIC
kozbl, 3aHectd B O3Y DOBM, Bemonauts B pexume Hlar u 3adukcupoBath U3MEHEHHE COCTOSHUMN
IIPOrpaMMHO-IOCTYIIHBIX 00beKTOB DBM (Tadm. 5).

Tab6muna 5.
[TocienoBareibHOCTH 3HaueHu g
Komanaer RD#20 W A W J
R30 DD #5 R@30 Nz 002
Koner 211020 2 2 2 1

20030 31005 22030 20002

BBenem nosryueHHble KOJIbI ITOce1oBaTeabHO B ssueliku O3Y, HaunHast ¢ agpeca 000. BeimonHss
koMauasl B pexxume Illar, Oyaem QukcupoBaTh HW3MEHEHHs NPOTrPAMMHO-IOCTYIIHBIX OOBEKTOB (B
naHHoM ciy4ae 310 Acc, PC u sueiiku O3Y 020 u 030) B tabu. 6.

Tabmuma 6. Coep:KxuMoe perucTpoB

P
C Acc (30) (20)

3ananue 2.

1. O3HaKOMMTBCS C apXUTEKTypoil Mojienn yuebnoit 9BM.3anucars B O3Y
"mporpamMmy", COCTOSIIYIO U3 MSATH KOMaH/ — BapUaHTHI 337aHus BEIOpaTh n3tadi. 7. Koman sl
pa3MecTUTh B MOCJEI0BATENIbHBIX AYEiKax MaMsTH.

2. ITpu HEOOXOIMMOCTH YCTAaHOBUTH HayaJIbHOE 3HaYEHHE B yCTPOHCTBO BBOA IR.
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3. OnpenenuTth T€ MPOrpaMMHO-I0CTYITHBIE 00BeKTHl DBM, KOoTOpBIE OYAYyT
HU3MCHATBHCA MIPUBBIIIOJIHCHUH 3TUX KOMAaH.

4. BemonauTh B peknme lllar BBeIeHHYIO TOCIEIOBATEIBHOCTh KOMaH, (PUKCHPYS
W3MCHCHUS3HAUCHUH 00BEKTOB, OMPEICNICHHBIX B 1. 4, B Tabnuiie (cM. opMy Tadi. 6).
5. Ecnmu B mporpamme oOpa3yercst UKJI, HEOOXOMMO MPOCMOTPETh He OoJiee BYX

ITOBTOPEHUMKAXKIOW KOMAH/IbI, BXOJSIIEH B TEIO LUKIIA.
Ta6muma 7. BapuaHnTtel 3a1anus.

| Kom Kom Kom Kom Kom
R agma 1l anma 2 anma 3 anga 4 aHjga 5
C IN MU WR WR JNS
00007 L #2 10 @10 001
RD SuU WR WR JNS
#17 B #9 16 @16 001
1 IN AD WR WR JS
00029 D #16 8 @8 001
RD MU WR WR INZ
#2 L #6 11 @11 00
C IN WR DIV WR JM
00016 8 #4 @8 P 002
RD WR RD AD JS
#4 11 @11 D #330 000
C IN WR RD SU JS
00000 9 @9 B#1 001
RD SuU WR WR INZ
14 B #8 8 @8 001
1 IN AD WR WR JS
00005 D #12 10 @10 004
RD AD WR WR JM
0 4 D #15 13 @13 P 001
C IN SuU WR WR M
1 00315 B #308 11 @11 P 001
RD AD WR WR INZ
2 #988 D #19 9 @9 001
C IN WR AD WR M
3 00017 11 D11 @11 P 002
RD MU WR WR INZ
4 #5 L #9 10 @10 001
dopma npeacTaBIeHUs pe3ybTaTa:
1. dopmMyMpoBKa BapuaHTa 3aaHHUs.
2. MariuHHbIE KOJIbI KOMaH I, COOTBETCTBYIOIMX BapUAHTY 3a/IaHHSI.
3. Pe3ynbraThl BRIOJHEHUS TOCIIEA0BATEILHOCTH KOMaH 1 B popme Tadir. 6.

Kpurtepumn onenku:

OneHka «OTJINYHO» BBICTABIISIETCS, €CJIN 3aJJaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOPOIIO» BHICTABIISAETCS, €CIIU XOJ1 BBIOJHEHH 3aJaHHsI BEPHBII, HO ObLIa JOIyIleHa
OJIHAWJIM JIBE OLIMOKH, IPUBELINE K HEMPABUILHOMY PE3YJIbTaTy.

OrneHka «yJOBIETBOPUTEIBHO» BBICTABIISIETCS, ECJIM IPUBEIEHO HETIOIHOE BBIIIOJIHEHNE
3a/laHusl.

OrneHka «HEeyI0BIETBOPUTEILHOY» BBICTABIISETCS, €CIIU 3aJJaHUE HE BBINOJIHEHO.
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Tema 2.5 KoMIIOHEeHTBI CHCTEMHOT0 0JIOKA

JlaGopaTopHoe 3aHsiTHe Ne 7
Coopka, ycTaHOBKA, MOAKJIIOYeHNe KoMILTeKTYyIomuX B kopnyc ITK

Hean: 1. HayunTtscs coOuparh cuCTEMHBINH 0JIOK KOMIIBIOTEpa ¢ TOMOIIBIO CTeH 1a Ha 6aze: EP-
5VKM3I / Celeron D 2.8 / DDR 256Mb PC2100/ FDD / HDD 160Gb / SVGA GV-N55128D, 2.
U3YYUTh

npaBuia ¥ MOPSAAOK COOPKH, 3HATh Ha3HAYCHHE IIJICH(POB U Pa3beMOB.

Boinosinus padory, Bel Oyaere:
ymembo:
—  moyy4aTh HH(QOPMAIIHIO O MapaMeTpax KOMIbIOTEPHON CHCTEMBI

MarepuaiabHoe obecnieuenme:
MeTtoanueckue yKa3zaHus JJIs BHITOJTHEHUS Ja00paTOPHBIX pabOT, KOMITBIOTED, CTEH/I.

3apanue:
Cobpath cHCTeMHBIH 0JIOK KOMIIBIOTEPA.

KpaTkue Teopernyeckne cBeieHHA:
Cocras crenna: (Xapakrepuctuku 3anonHute CAMOCTOSTEJIBHO)

(€75 <

1. MatepuHcKas njaara:
[IpouzBoaurens EPoX
Monenb EP-5VKM3I

YwuriceT MaT. TUIATHI
dopmar MmiIaThl
I'me3no mpoueccopa

Maxc. Koa-BO IIPOLIECCOPOB Ha
MaTEPUHCKOMILIATE

[Tonnepxka TUIIOB
MIPOIIECCOPOB
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YacroTa mIMHBI

Buneo M/B

3BYK

KonnuectBo pazsemo DDR
DIMM

Tun noanepxuBaeMor NaMAaTH

OdunmansHo
MO/1/IEPKUBAEMBIE CTaH/IaAPTHINAMSITH

Max o6beM ornepaTuBHON

naMsITH
Wurerpuposannsiii RAID-
KOHTpPOJLIIEP
Serial ATA
[Moxnep:xka UDMA/66
[Moxnep:xka UDMA/100
[Moanepxka UDMA/133
CeTtb
AGP
KomunuecTtBo pazsemosn PClI
KnaBuatypa/Mbliib
[TopTsl
2. Ilpoueccop:
a
MpoussoguTens Intel
Mopenb Celeron D 336
Ha3HaueHuve

Tun o6opynoBaHus

Onucanue

Kopnyc
YacTtoTa wuHbl CPU
PaccenBaemas MOLIHOCTb

Kputnueckas remnepatypa

YacToTa paboTbl npoueccopa
He3n0 npoleccopa

Makc. Kos-BO NpPOLIECCOPOB Ha MaTePUHCKOM
nnare

Anpo

Kaw L1

Kaw L2

Mopnepxka Hyper Threading

Moppepxka 64 6ut

KonuyecTtso aaep 49

YMHOXeHne



Buneosiipo npoueccopa
Texmpouecc

3. OnepaTuBHAS NAMATE:
[IpousBoguTens

Tun o6opynoBaHus
Yacrora (hyHKIIHOHUPOBAHUS

[TpomyckHas crtocoOHOCTH
naMsIT!

4, HXXMUL:

[IpousBoguTens
Mopenb
AKTyajbHasi EMKOCTh

CkopocTb BpalleHus
IIITAHACIS

Bydep HDD
Cpennee BpeMs 10cTyna

Bpewms nepexona ¢ JOpoKKH
Ha JIOPOXKKY
Wntepdeiic HDD

[IponyckHasi ciocoOHOCTD
uHTEepdeiica

5. Bujeokapra:

[TpounsBoguTens

Monpens

Tun o6opynoBanus
[Mognepxka API
RAMDAC

GPU

Yacrora GPU

Tun BugcomamsaTi

PazpsnHoCTh IMHBI
BHIEOTIAMSATH

YacToTa BUACOIaMATH

Ko1-BO nuKCenbHBIX
KOHBEHEPOB

WnTtepoeiic

TV out

HYNIX
Mopyns namsitu DDR SDRAM

Seagate
160 Gb Barracuda 7200.9 3160812AS

GIGABYTE
GV-N55128D
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[TopTel

6. Biaok nurannsa:
[IpousBoguTens MICROLAB
Tun o6opynoBanus brok mutanus ATX

MakcumanbHas Harpy3Ka
Oxunaxkaenue 0JI0Ka MUTAHUS
Bxoanoe HanpsikeHue 220 ~ 240 B +/-10%

Mo1HOCTb 0JIOKA MTUTAHUS 360 Bt

KOHHCKTOp IIMTaHUA
MarT.11J1aThl

Pazbembl 4715 HOAKITFOUEHUS
MOLEX/FDD/SATA

IHopsinok BbINOJIHEHUS PA0OTHI:
1. YcranoBka npoueccopa

1. OTBC,I[I/ITC pbrdar 4yThb B CTOPOHY OT pa3dbeMa U IIOJAHUMHUTEC €Iro BEPTUKAJILHO.

MoOHMMHTE phMEr

MonexHaA
MNaCTHHA

2. OOparutre BHHMMAaHHE Ha CKOIIEHHBIH yroja Ha mporeccope. OH yKa3bpIBaeT Ha
ocHoBaHue peryara.lIporeccop BOiAET B pa3beM TOJIBKO MPH MPABUIIBHOM €0 PaCIIOI0KECHUH.

Ecnu mporieccop He YAaeTcsi yCTAaHOBUTH B Pa3beM, 00paTUTECh K PYKOBOJACTBY IO YCTaHOBKE
) >opa. Hukorga He mpuMeHsTe ype3MepHbIe YCUIIUS U YCTAaHOBKHU MpPOIlEccopa, TaK KakK 3TO

IPUBECTH K CMUHAHUIO HOKEK U HEOOPaTUMOMY TTOBPEKICHHIO IPOIIeCcCopa.

3onodeHsan
CTpENKa
L
.. =

3. OmnycTture mpoueccop B pa3beM 10 yHopa M 3aTe€M OIyCTHTE pbluar. Y CTaHOBKa
IIpoLeccopa Ha TOM 3aKOHYEHa.

CnycTuTe
m PpEIMar

2. YcTaHOBKA BEHTWJIATOPA MpoLeccopa
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Jnst mpumepa paccMmoTpum mporieccop Intel® Pentium® 4 (socket 423) u BEHTHIIATOP K HEMY,

9TOOBI MOKA3aTh MPOLEAYPY YCTAHOBKU. Y TOUHHUTE y TneranaraTend mﬁggm}lﬁmenﬁmgp poreccop U

BEHTHJISITOP
MogHUMKHTE pLMEr
1. [TogHMMUTE phIYaru MEXaHU3MA Kpe
2. Pacnonoxute BEeHTUIISATOP MpoLeccopa HaJl MEXaHU3MOM KPETUICHHUS.

. g=. MBI COBETYyEM HAHECTH HEOOJIBIIOE KOJIMYECTBO TEILIONPOBOIAMIEH AaCThl HA KOPILYC
I, ; “zcopa. OT0 Mo3BoJUT OoJiee 3PPEeKTUBHO paccenBaTh BBIACISAIONIEECS TEILIO.

nacToi
3. Omnycrture 00a ppryara, YToObI IPHKATH BEHTHIIATOP K TPOIECCOPY.
4, [ToaknrounuTe BEHTUIATOP K pa3beMy IMUTAaHUS BEHTWIATOPA, PACIIOIOKEHHOMY Ha
CHUCTEMHOMILIATE.
CnycTuTe
CinycTuTe pENar
pbuEg[

3. YcTraHoBKa MojyJiell maMsTH

1. OTkpoiiTe  1uIacTMaccoBble — 3allleIKK ¢ 00euX  CTOPOH
OTkpoMTe OTkpolTE
FALLLENKH FALLLENKH
Fa - =
pazbema DIMM.
2. BcraBbre Moy mamMsTH BepTUKaiabHO B pazbeM DIMM. Haxxmute Ha Hero cBepxy.
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TV

KHH:N/.

100 [T

3. 3aliesnK aBTOMAaTUUYECKH 3aKPOFOTCH.

He npukacaiitech kK KOHTaKTaM MOAYJIEH MaMsATH. 3arpsi3HEHNE KOHTAKTOB MOXKET BbI3BaTh
HENpaBUIbHYIO paboTy MOAYJIEH.
4, Moaxaoyenue TMCKOBOAA

T ammr mmmmmr Kerm i m mrmaa g = e~
@nonnu AUCKOBOJ, NOJKIIOYEHHBIN K OJHOMY U3 3THX Basnem faA

CUCTEMOI1 KaK ycTpoiicTBo "A". 1= 5" AMCKOBDA S
®ronmu AUCKOBO/I, MOAKIIOYCHHBINH K ATOMYpa3beMy,

o npR"
ycrporictso "B". Paztem ana
3" AMckoEODA

ITonxirounre 9Ty 4YacTb Kabenss K pas3be
1. [ToaxmrounTe pazbeM NUTaHUS K (PIIOTITTHIUCE KpacHEIA MpoE0A
2. [MoAKIIOUMTE CUTHATBHBIN KaOeb K (IIOIIIH] obozHayaer T-bii

KOHTaET kabena

3" dnonnu
OUCKDEDS,

===¢)

KpacHsI# npoean
0BkBINHD pacnonaraeTcA
] Okong pazeema NHTaHWA

He mpemycMOTpeHO KOHCTPYKTHUBHBIX pENICHUH, MPEJOTBPANIAOIINX HEBEPHOE IMOJAKIIOUYCHHE
c »HOTO Kabens ¢uonmnu quckoBosa. Ecinu ¢onmnu nuckoBoj mocie cOopku He Oyaer paboTars, a
OJ1 TMCKOBOJIa OYJIET MPH ATOM ITOCTOSTHHO CBETUTHCS, IEPEBEPHUTE CUTHATLHBIN KaOeb.

3. [TonxmounTe Ipyryro yacTh KaOemst K CHCTEMHOM T1aTe.

5. lMoakarwyenue IDE yerpoiicTt
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[TepBbIii BUHYECTEp B CHUCTEME clieAyeT moakiatouaTh k kademo IDEL. K stomy kabemro
MOYXHOTIO/IKJTIOUMTh BUHUECTEPHI B pexkume Master u Slave.

Ecnu Be1 mogkimouaere nBa IDE ycrpoiicTBa ogHuM Kabesem, cienyeT MepekiItounTh BTOPOE
YCTPOMCTBO B pekuM Slave ¢ moMoIIbi0 yCTaHOBJICHHBIX HA HEM MEPEKITI0YaTEIICH.

Broerna pomseH

MaprntyeHne
BEITE nogknHyeH kK

IDE ywoTpoHoTE

EMHYECTERY.
MogknHyeEHKE
NogknwyeHMe IDE
IDE woTpoHoTE K,D,FI'_',"FMHI'-.-'I
YCTPOACTEAM

AKEYRATHO
ofipawadTeck ¢
EMHYECTEROM.

FlzfBerafTe yoapoEe.

CO-ROM !
CD-ROh

[Tonxmounte pazvemsl nutanus |DE ycrpolicTs.
IMonkmrounte curnanbuele kadenu |IDE ycrpoiicTs.
[Moaxmounte ayauo kabenn CD-ROM/DVD-ROM k pazbeMam Ha CHCTEMHOM TLIaTe.
[epexmtounte ycTpoiicTBa B pexxuM Slave, eciu 3To HeobxoanMo. OdpaTurech K
PyxoBozctBynosb3oBarens Baero CD-ROM/DVD-ROM.

5. [MonkmrounTe kabenn K CHCTEMHOM I1aTe.

oY

6. YcranoBka niart pacmupenus (Bujaeoaganrtepa)
1. OTkpoliTe KpBILIKY KOpITyca.
2. BriHbTe 3armyniky 3a1Hei naHein HalpoTHB BEIOPAHHOTO pa3beMa pacIIupeHusl.

He CJICOAYCT BBIIIOJHATH OTY pa60Ty HC3AIMWIICHHBIMHU PYKaMH, TaK KaK OCTPBIC Kpas
N@ MOT'YT IIOPE3aTh KOXKY. HCHOHL3y1>iT€ 3aIWUTHBIC MCPUYATKU U MMACCATHIKHU.
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3. Haiinure cBobomubiii pazbem PCI (AGP) na Bameit cuctemuoit miarte.ITomecture
IJ1aTy HaJ COOTBETCTBYIOIIMM Pa3beMOM M CJIETKA BCTaBbTE €e. AKKYPaTHO, HO TUIOTHO MPHKMUTE €€
TakuM 00pazoM, 4TOOBI IJIaTa HaJeKHO BCTajla B COOTBETCTBYIOIIUN Pa3beM.

4. 3adukcupyiTe mIaTy ¢ MOMOIIbIO BUHTA.

5. YcTaHOBUTE OCTalIbHBIE IUIATHl PACIIMPEHHUS U YCTPOMCTBA, IMOJCOCIUHHUTE BCE
Ka0enu 1 3aKpONTE KPBIIIKY KOpITyca.

BT AnA AGP eugeo
ckoBkm  KapTa

Mnata paclMpeHHa
~ PCI

CHCTEMHAA
nnata

6. Ilepennss nanenb

Buemnnii BHU HGpGI{HGfI MaHCJIM BAICTO KOPITyCa MOKET OTIIMYATHCA OT HUKCIIPUBCACHHOTIO.

YoTpoACcTED CDh-RwW MOMET
FANMCEIEATE AaHHEle Ha CD- guokd c
OfHOKPATHOR FANMCEH MITH

NepezanMWCcEIBaeMEIE.

s ~y
kN Yetpodcteo DWD-ROM moxer
yutate OWD- v CO- guckM.
B By
== G =]
£-2i
[ ar w]|
— Yetpo#dcTeo CD-ROM mosxeT uutaTe
iy CO-guckw.
) [—
I—Eiblk_nmuamnb MHTAH KA
Vlo MHaKKkaTOp NHUTaHKMA
Hlo MugukaTop obpallerda K BMHYECTERY
I ?’
KHonka Reset
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3" dnonnW AMCKOEOS MOMET YMTaTk
HNKM ZANWCEIEATE NaHHBIE CiHa TMAKWE
Jucer 3 1,/2"

1. 3aqHAA maHe b

Ha pucynke nokaszana 3agHss naHeab cucTeMHoro Oioka B kopmyce ATX. B crenne
HCIIoIb30BaHKopITyc hopm-pakropa AT.

K cetu
NEPEMEHHOM O
- TOKS

® 7
&

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

P52 MeiWE 5]

Lndpoean
Kamepa

FDA,
g - B [ i1

fellb © MHTepdEeACOM s
CO s 0d
<2 D
o Oy
1o
O ¢
LrRa R
hllh s |
oo
R ]
FonoHku c o
L]
L)
L0
o a
— — H#0RcThE
[apHUTYpa
=i=)y —
= O A

AyAHD LEHTP ﬁ

MukpodoH

HE mMoHdTOR SNT moHuTOp
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8. IHoakaouenue pa3beMa NUTAHUA
Paztem NUTAHWA
NepeMeHHorn Taka

BeHTMOATOR

—

MepeknYaTeNE HANDAMEHWA
NepemeHHOro Toka 11002208

# IIaeTCS MOJIKIII0YATh IIHYP MUTAHUS 70 3aBEPLICHUs COOPKH KOMITBIOTEPA.
3ampenaercss CaMOCTOSITEIbHO PEMOHTUPOBATh OJIOK NMTAaHUS MM HUCIOJIb30BATh

HereneBbiM  o0pa3oM. [IpokoHCynbTHpYHTECH € (UPMON MOCTABIIMKOM, €CIM y Bac BO3HUKIU

po0JIeMbI ¢ OJIOKOM ITUTAHHMS.

3 1A€TCS IPUKACATHCS BIAXXHBIMU PYKaMM K KOpITyCy OJIOKa IMUTAaHUS Jake B TOM Cilyyae,

€CJIM OH HC ITIOACOCAMHCH K CCTH. Kanenbxn BOJBI C PYK MOT'YT BbI3BaTh KOPOTKOC 3aMbIKAHUC.

OJIMMO TPOBepuUTH Nepekimouatesib 110/220 B mepen BKiIrOUeHHEM B CETh 110 OKOHYAHUU
coopku. HempaBuibHas ycTaHOBKAa 3TOrO MEpEeKIoYaTeNiss MOXET BbI3BaTh MOBPEXKIACHHE Oloka

IMUTaHUA W AK€ BO3ropaHuc.

1. [Monkmounte cnBoeHHbIH pa3beM crangapta AT (nnu 20-KOHTaKTHBIA pa3beM
nutanusicrangapra ATX) K COOTBETCTBYIOIEH PO3ETKE, PACIIONOKEHHOM Ha CHCTEMHOU IJIaTe.
2. JlJ1g HaIeXKHOTO KPEIUIEHUS CIIEyeT BCTABUTh PAa3beM JI0 LIEITUKA.
Bceraa coemewalite

yepHblE NPOBOaAA
NEH NOAKNIOSEHHH
pazvemos X CMCTEMHOL"“ nnare

Pazvem PO Pasvem P8

KoHnTpoJibHbBIE BOIPOCHI

1. B xakoM nopsizike ocyIecTBiIsieTcst COopka CHCTEMHOT0 OJI0Ka KOMITbIoTepa?

2. Kaxkue mpaBuia He00X01uMO cOOIIOAATh MPU COOPKE CHCTEMHOTO OJIOKa?

3. Jlnis gero Ha Beex nuieidax, mpuiaraeéMbiX K CTEHAY OJIMH MPOBOJIHUK MTOMEYEH
KpaCHBIMIIBETOM?

4, K kaxomy dopm-(hakTopy oTHOCHTCS NaHHas cucreMHas Tuiara? [lo kakum

IIprU3HaKaM MOXKHOITO OHpelleJ'H/ITB?
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S. Yro HeoOX0aAUMO cAenaTh, eciau Ha ogHoM |IDE mieiide nonkmtodeHs! asa
2
ycTpoiicta?

6. Kakoii Tvn namsTi uCnoiab3yeTcsl Ha JaHHOM CTeHe?
7. Yro HE0OX0AMMO YUUTHIBATH MTPH MOAKIIOYCHUN TUCKOBOA?
8. [TosicHuTe Ha3HAUEHHE BCEX Pa3beMOB Ha 3aIHEH TaHEIM CUCTEMHOTO OJI0Ka.

dopma npeacTaBieHNs pe3yJibTaTa:
OtyeT o nmpojelaHHoN padoTe:

1. Tema u 1ienb paboThl

2. Omnmcanue xo/1a MPOBEACHHS PabOThI, OMIHOOK, BOSHUKIIKMX B PE3YJIbTATE BHITOIHCHHS
paboThI,aImapaTHIX XapaKTEPUCTHK KOMITBIOTEpa

3. OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI

Kpurepum onenkmu:

OrneHka «OTJIMYHO» BBICTABIISIETCS, €CIIN 33/JaHUE BBHITIOJHEHO BEPHO.

OreHKa «XOpOILI0» BBICTABIIAETCS, €CIIM XOJ BHIIIOJIHEHUS 3aJJaHUs BEPHBIH, HO ObliIa J0MyIeHa
OJTHAWJIU JIBE OIIMOKY, IPUBE/IINE K HETIPABHILHOMY PE3YJIbTaTy.

OreHka «yJ0BIETBOPUTEIBHO» BBICTABIISIETCS, €CJIM IPUBEICHO HETIOIHOE BIIOJIHEHNE
3aJlaHusl.

OLeHKa «HEYIOBIETBOPUTEIIbHO» BbICTABIISIETCS, €CJIA 3a/IaHUE HE BBIIIOJIHEHO.
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Tema 2.5 KoMIIOHEeHTBI CHCTEMHOT0 0JIOKA

JlaGopaTopHoe 3ansiTie Ne 8
YcraHoBka koHGUTypalnuu cucTeMbl Npu nomMouu yruautel CMOS Setup

Hean: u3yunth HacTpoliku nporpammel BIOS Setup, ymeTs nonb3oBaTthesa mapamerpamu BIOS
JUISTHACTPOMKH KOMIIBIOTEpA Ha ONTUMAJIbBHYIO padoTy.

Boinosinus padory, Bel Oyaere:
ymembp:
— ToJy4yaTh HH(QOPMAIIHIO O TapaMeTpax KOMITbIOTEPHOM CHCTEMBbI

MarepunanbHoe obecrieueHue:
MeTtonudeckue yKa3anusl 1JIs BBIMOTHEHHSI 1a00paTOPHBIX padOT, KOMITBIOTED.

3aganue:
BrImoHUTE YyCTaHOBKY KOH(UTYpaluu cucTeMbl pu oMoy yTuomtel CMOS Setup

KpaTkue TeopeTrnueckue cBe1eHHs:
O01ue cBegeHus

BIOS (Basic Input/Output System), uro B mepeBojie Ha pycckuii o3HavaeT: «bazoBas cucrema
BBO/1a/BbIBOJa». Takoe Ha3BaHME IMOJyYMJI HAOOp MHUKPOIPOTrpaMM, OTBEYAIOIIMX 3a paboTy 0a30BbIX
(GYHKIMH BHIC0AANTEPOB, THUCIUICEB, JUCKOBBIX HAKOMHUTEIEH, TUCKOBOJIOB, KIABHATYp, MBIIIEH U
JPYTUX OCHOBHBIX YCTPOMCTB BBO/1a/BbIBOJIA MH(OPMALIHH.

OcuoBubiMu GyHknussMu BIOS sBisiroTcst HawanbsHbIN 3amyck 11K, TectupoBanue u nepBUYHAS
HacTpoiika 000pyAOBaHUs, paclpeieieHue PeCypCcoB MEXIY YCTPOWCTBAMHU M aKTUBALMS MPOLELYPbI
3arpy3KH ONEpPalMOHHON CUCTEMBI.

C yueroMm Toro, uro BIOS orBeuaer 3a camblii HaualbHBIM 3Tam 3arpy3kd KOMIIBIOTEpa BHE
3aBHCUMOCTH OT €ro KOH(UTypauuu, TO 3Ta IporpaMMa JOJDKHA OBITh JOCTyNHA sl 0a30BBIX
YCTPOMCTB cpa3y ke Mocie HaxaTus Ha kHonky BkitodeHus [1K. IMeHHo mosToMy OHa XpaHHUTCS HE Ha
KECTKOM JHCKE, Kak OOJBIIMHCTBO OOBIYHBIX MPHUJIOKEHHH, a 3alMChIBACTCS B CICIHUAIBHYIO
MHUKpOcXxeMy (UIdII- TaMsATH, PacloNI0KEHHYI0 Ha CHCTEMHOM IJ1aTe.

[Tomumo QdmI-maMsaTi, B KoTopou Xxpanutcs cama BIOS, Ha cucreMHOW TuiaTe CyIiecTBYeT
U elle OJUH BUJ IaMATH, KOTOPBIH HPEAyCMOTPEH Uil XpaHEHHs HACTpOeK KOH(UIypaluu 3TOH
nporpaMMbl.  M3rotaBnmmBaeTcs OH C TPUMEHEHHEM KOMIUIEMEHTAPHOTO  METaJI0-OKCHJIHOTO
noiynpooauuka win CMOS (Complementary Metal Oxide Semiconductor). Wmenno 3Toit
ab0peBUaTypOll W HAa3BIBAIOT CHEIHMAIM3UPOBAHHYIO IMaMsITh, B KOTOPOW COAEPKAThCS JaHHBIE O
3aIrycke KOMIbIoTepa, ucnoib3yemslie BIOS.

CMOS-namsiTh TUTaeTCsl OT OaTapeiky, YCTaHOBJICHHOW Ha MaTepWHCKOW ruare. brmaromaps
3TOMY, MpPU OTKIIOUEHHHM KOMIIbIOTEpa OT po3eTkHu Bce HacTpoiiku BIOS coxpansitorcs. Ha crapbix
komnbioTepax GyHknuun CMOS-mamstT  ObUTH  BO3JIOXKEHBI Ha OTHENBHYI0 MHKpocxemy. B
coBpeMeHHBIX ke [IK oHa sBnsieTcs yacThio ynmcera.

[Ipouenypa POST u nepBoHavansHas 3arpyska [1IK

[Tocne HakaTHsI KHONKH BKJIIOYEHHS KOMIIBIOTEpA, IMEPBBIM 3alyckaercs OJOK MHUTaHUS,
HauMHAas M0JIaBaTh HANPsHKEHHWE HA MAaTEePUHCKYIO TuiaTy. Eciim oHO B HOpMe, TO YHIICET JaeT KOMaHIy
Ha cOpoc BHYTpEHHEW NaMsTH IEHTpaJbHOro mpoleccopa U ero 3amyck. [locime 3toro mporeccop
HAYMHAET IOCIIEIOBATEIbHO CUYHUTHIBATH M BBIMOJIHATH KOMAaHJbI, 3allMCAaHHBIE B CHCTEMHOW IaMsTH,
POJIb KOTOPOH BBIMOJIHAET Kak pa3 Mukpocxema BIOS.
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B camom Hadaje TIpOIECCOp TMOJydYacT KOMaHAy Ha MPOBEACHHE CaMOTECTHPOBAHUS
kommoneHToB Kommbiorepa (POST - Power-On Self-Test). Ilpomexypa POST Bximouaer B ceOs
HECKOJIBKO 3TAaIoB, MPOXO0X/ICHHE OONBIIMHCTBA KOTOPBIX BBl MOKETe HaOMoAaTh Ha 3kpane I1K cpasy
nociie ero BrIoueHus. [1ocie10BaTeIbHOCTD MTPOUCXOISIIETO TIEPEl HA4aaoM 3arpy3KH ONepannOHHOMN
CHUCTEMBbI TaKOBaA:

1. CHayaJia IpoMCXOIUT OIPEIEIEHUE OCHOBHBIX CHCTEMHBIX YCTPONCTB.

2. Jlaee OCylIECTBISETCS WHULMANIM3ALMs yCTAHOBICHHOM OIEPATHUBHOM IIaMATH,
3anuch B Hee BIOS u npoBepka MUKpornporpaMmsel Ha EIOCTHOCTh JAHHBIX.

3. Tpertuii mar - HacTpolika Habopa CUCTEMHOM JIOIMKH, WJIU IIPOILIE TOBOPSI, YHUIICETA.

4. 3areM NPOMCXOAUT IOMCK M OIpeAeieHUe BUICOKapThl. Eciau B KoMmbroTepe

YCTaHOBJICH BHEITHUN (CaMOCTOSITENBHBIM) BHUACOANANTEp, TO OH OymeT mMmeTh coOocTBeHHYI0 BIOS,
KOTOpPYI0 ocHOBHas cucteMHas BIOS Oyner uckaTh B OnpeieieHHOM IUana3oHe aapecoB namsatu. Eciu
BHEUIHUI rpaduueckuil amantep OylneT HalaeH, TO IMEpPBOE, YTO BBl YBUAWTE Ha JKpaHe, Oyner
n300pakeHue ¢ Ha3BaHHEM BHUI€OKapThl, chopmupoBanHoe ee BIOS.

5. [Tocne HaxoxaeHUs rpa@UUecKoro aganTepa, HaYWHAETCS MPOBEPKa LEIOCTHOCTU
napameTpoB BIOS u cocrositHus Oarapeiiku. B 3TOT MOMEHT Ha 3KpaHE MOHHTOpPA OJHA 3a JIPYrou
HAYMHAIOT MOSBISATHCS T€ CaMble TAMHCTBEHHbIE O€Jble HAAMKCH, BBI3BIBAIOIINE TPEMET Y HEOIBITHBIX
I10JIb30BaTENEH 1U3-3a HEMOHUMaHUsI porcxoasiiero. Ho Ha camMoM fieie HU4ero cBepXbeCTeCTBEHHOTO
B 9TOT MOMEHT HE MPOUCXOINT, B YeM BbI caMu ceiiuac yOeaurtech. [lepBas, camas BepXHsisl HAIIIUCH,
KaK MPaBHJIIO, COACPKUT JIOTOTHUI pa3padoTunkoB BIOS u nnpopmanmio 06 ee ycTaHOBICHHOH BEPCHH.

=——= Megatrends

AMIBIOS(C)2010 American Megatrends, Inc.

ASUS PBZ68-V LX ACPI BIOS Revision 0703
CPU: Intel(R) Core(THM) 17-2600K CPU @ 3.40GH2z
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
UsS8 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 WD1002FAEX-0023A0
SATASG.3 HL-DT-ST DVDRAM GH22NSSO

» Auard Modu lar BIOS u6.88PC
¥ Copyright (C) 1984-2811, Award Software, Inc.

268XP-UDS FB6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58CHz(188x45)
<CPUID :888286A7 Patch ID :8880880825>
Memory Testing : 16382MB OK + 66M shared memory

Memory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

ssRecovery2 <F12> :Boot Menu <End> :0f lash
82,21,2812-268-7AB9HCBMC-88

6. 3aTeM 3amycKaeTcss TECTHPOBAHME IEHTPAJIBHOrO IMIpolieccopa, MO OKOHYAHUHU
KOTOPOTO Ha JUCIIJICH BBIBOISTCS JaHHBIE 00 YCTAaHOBJIEHHOM YHIIE: Ha3BaHUE TIPOU3BOIUTENIS, MOJICITH
M €ro TaKTOBas 4acToTa.

7. CiieoM HauMHAETCSl TECTUPOBAHHME OINEPATUBHOW mMmamsATU. Ecim Bce mpoxXoauT
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yIIauHO, TO Ha SKPaH BBIBOAMUTCS OOIIMI ycTaHOBIEHHBIH 00beM O3V ¢ Hagnucsio OK.

8. [To oxoH4YaHMM TIPOBEPKH OCHOBHBIX KOMIOHEHTOB [IK, HaumHaercss mnouck
KJIaBHATypbl U TECTUPOBaHHE APYTHMX MOPTOB BBOJA/BBIBOAA. B HEKOTOPBIX Cilydasx, Ha 3TOM JTare
3arpy3KakoMIbIOTEpa MOXKET OCTaHOBUTHCS, €CIIU CHCTEME HE YJacTcsli OOHApYX HUTh MOIKIIOYEHHYIO
knaBuarypy.lIpu 3ToM Ha 3KpaH cpa3zy ke OyAeT BBIBECHO 00 3TOM IpeAyIpexIeHHE.

9. [anee HaumHaeTcs ONpeNEICHUE MOJKIIOYEHHBIX K KOMIBIOTEPY HAKOIUTENEH,
BKJIIOYAst ONITUYECKUE MTPUBOJBI, )KECTKUE TUCKU U (idm-nucku. CBeeHUs O HalJICHHBIX YCTPOMCTBaX
BBIBOJISITCSL HA 3KpaH. B ToM ciydae, eciu Ha CUCTEMHOM IIaTe€ YCTAaHOBJIEHO HECKOJIBKO KOHTPOJUIEPOB
OT pa3HbIX NPOU3BOAUTENEH, TO IMPOLEAYPA UX MHULUAIU3ALMU MOXET ObITh OTOOpa)K€Ha Ha pa3HbIX
JKpaHax.

Serial ATA AHCI BIOS, Version iSrc 1.208E

Copyright (c) 2883-2888 Intel Corporation

*x This version supports only Hard Disk and CDROM drives #=x
Please wait. This will take feuw seconds.

Controller Bus#88, Device#1F, Function#iB2: 86 Ports, 86 Devices

Port-868: Hard Disk, OCZ-VERTEX3 MI

Port-81: Hard Disk, WDC WD64B2RAEX-BBYIAH
Port-B2: Hard Disk, ST31588341AS

Port-83: Hard Disk, Hitachi HDS724848ALE6408
Port-84: CDROM, Optiarc DUD RHW AD-5268S

WhH2ZE kS -l

10. Ha 3aBepmaromem »sTame OCYIIECTBISIETCS paCHpelesieHUe PEecypcoB Mexay
HalJICHHBIMU BHyTpeHHUMU ycTporictBamu 1IK. B cTapbIix KoMIbrOTEpax, IOCIE 3TOTO OCYIIECTBISAETCA
BBIBOJI HA JMCILICH WUTOroBOW TaOIMIIBI CO BCEM OOHApY>KEHHBIM 00OpyaoBaHHWEM. B coBpeMeHHBIX
MalIMHax TabauIa Ha AUCIIIEH y’Ke HE BHIBOJAUTCA.

11. Hakonen, ecnu mponeaypa POST mpouuta ycnemno, BIOS naumnaer mouck B
MOJIKJIIOYCHHBIX HakomnurTensx [maBHo# 3arpysounoit Ob6nactu (MBR), rae coaepikarcs AaHHBIC O
3alycKe OMEPalMOHHOW CHUCTEMBI M 3arpy304HOM YCTPONCTBE, KOTOPOMY HEOOXOOuMO TNepenaTh
JaJbHEWIIEee yIPaBICHUE.

B 3aBucuMocTu OT ycTaHOBJIEHHOM Ha kKommbioTep Bepcuu BIOS, mpoxokiaeHue mporenypbl
POST moxeT npoxoauTh ¢ HEOOIBIIUMHI U3MEHEHUSIMH OT BBIIIEONMCAHHOTO MOPs/IKa, HO B LIEJIOM, BCE
OCHOBHBI€ ATarbl, OyAyT BBINOIHATHCS MpH 3arpy3ke kaxaoro [1K.

UEFI BIOS

bazoBele mpuHIMIEI paboTel cucteMHOM BIOS n1ns HACTONBHBIX KOMIBIOTEPOB OBLIH
copmMHpoBaHbl B fanekux §0-bIX rojax MpoLUIOTrO BeKa. 3a MpOoIIeIIne JIECITUICTUS KOMITbIOTEpHas
MHIYCTpHs OYpHO pa3BUBaJIaCh U 3@ 3TO BPEMsI IOCTOSTHHO CIIy4allCh CUTYalllH, KOT/1a HOBbIE MOJIEIH
YCTPOMCTB OKa3bIBAINCh HECOBMECTUMBIMU C ompeaeneHHbIMU Bepcusimu BIOS. Uto 65l paspemaTs 3Tu
npoOyeMbl, pa3paboTUWKaM TOCTOSHHO MPUXOIUIOCh MOIU(PHUIIMPOBAaTE Ko 0a30BOM CHUCTEMBI
BBO/1a/BbIBOJIa, HO B UTOTe LIENbII psiA MPOrpaMMHBIX OTPAaHHYEHUH TaK U OCTAJICS HEU3MEHHBIM CO
BpemeH nepBbix qomamHux [IK. Takas cutyanus nmpusena k Tomy, yto BIOS B cBoem kinaccuueckom
BapUaHTE OKOHYATENbHO IE€pecTall yJOBIETBOPATh TPEOOBaHMUSAM COBPEMEHHOTO KOMIIBIOTEPHOTO
X&KeJe3a, Mellas ero paclpoCTPAHEHUI0 B MacCOBOM CEKTOpe mnepcoHalok. CTallo MOHATHO, YTO
HE00XO/IUMO YTO-TO MEHSTh.

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

Ha camom nene mepBasi Bepcusi AaHHOW anbTepHaTHBBl 00byHONH BIOS Oblna paspaborana u
YCIIEIIHO UCMOib30BaHa KommaHuel Intel B cepBepHBIX cucTteMax emie B koHie 90-bix romoB. Torna,
HOBBIN HHTEpdeiic st HavyanpHou 3arpy3ku [IK nasweiBancs EFI (Extensible Firmware Interface), o
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yxke B 2005 rony ero HoBas crnenmdukarus nonyunna HazBanue UEFI (Unified Extensible Firmware
Interface). Ha ceromusiinmii 1eHs 3TH 1B aOOpEBUATYPHI CUUTAIOTCS CHHOHHMMAaMHU.

Kak BuauTe, mMpOM3BOAUTENN CHCTEMHBIX IUIAT HE OCO0O CIEMIMIM MEePeXOIuTh K HOBOMY
CTaHIApTy, JO TOCJIEIHETO TMHBITAACh COBEPIICHCTBOBAThH TpaauimoHHeie Bapuanuu BlIOS. Ho
OYEeBHJHAS OTCTAIOCTb O3TOM CHCTEMBI, BKIto4yass ee 16-OuTHbIl umHTEpdeiic, He BO3MOXXHOCTH
ucroib3oBare O6osee 1 MO agpecHOro mpocTpaHcTBa MaMATH, OTCYTCTBHE IMOJIIECPKKH HaKOIHUTENeH
oobemMoM Oozee 2 TO u

JpyTue MOCTOSHHbIE Hepa3pelrMble TPoOIeMbl COBMECTUMOCTH ¢ HOBBIM 00OpY/IOBaHHEM BCE
K€ CTaJIM CEPbE3HBIM apryMEHTOM JUIs [IEPEX0/1a HA HOBOE ITPOrPAMMHOE PELICHHUE.

Kakue ke u3MEHEHHUs MPUHEC ¢ cO0O0M HOBBIM 3arpy304Hblii HHTEpdelic, npeanoxeHnbii Intel u
B yem ero omnuus oT BIOS? Kak u B ciiyuae ¢ BIOS, ocnHoBHoit 3anaueit UEFI sBisieTcst koppekTHOe
omnpeeneHue obopynoBaHus cpasy nocie BkiarodeHus IIK u mepenaua ynpaBieHHs KOMIBbIOTEPOM
ornepaunonnoit cucreme. Ho mpu srom, nepemensl B UEFI HacTonbKO riryOOKHM, YTO CPaBHHMBATH €€ C
BIOS 65110 OBI IPOCTO HEKOPPEKTHO.

BIOS — »3T0 mpakTHYeckW HEU3MEHSEMBIH MPOrpaMMHBIN KOJ, BIIUTBHIA B CIEHUAIBHYIO
MHUKPOCXEMY M B3aUMOCHUCTBYIOIIMN HAmpsIMyl0 C KOMIIBIOTEPHBIM OOOpYIOBaHHEM C MOMOIIBIO
COOCTBEHHBIX IMpOrpaMMHbIX cpencTB. IIponenypa 3arpy3ku kommerorepa ¢ nomouisto BIOS npocra:
cpa3y Imocijie BKJIIYEHUs KOMIbIOTEpa MPOU3BOAMUTCS IpOBEpKa 00OpYIOBAHUS U 3arpy3Ka MPOCTBIX
YHUBEPCAJIBHBIX JApPaiBEpPOB JUIsl OCHOBHBIX ammapaTHbIX KoMmrnoHeHTOoB. [locie atoro BIOS nHaxonut
3arpy34MK OoInepaloHHON CUCTEMBI U ero akTuBupyeT. [lanee npoucxonut 3arpyska OC.

Cucremy UEFI MoxxHO Ha3BaThb npOCIONHKON MeXay ammapaTHbIMM  KOMIIOHEHTaMU
KOMIIbIOTEpA, ¢ UX COOCTBEHHBIMM MHKPOINPOrpaMMaMU-IIPOIIMBKAMHU, U OMNEpPALMOHHON CHUCTEMOH,
YTO MO3BOJISIET i Tak ke BhmouHATh ¢pyHkuuu BIOS. Ho B ormimume ot BIOS, UEFI mpencrasmser
co00i MOy IbHBIN MporpaMMHUpyeMblii HHTEpQEIic, BKIIOYAIOMUN TeCTOBbIE, padoune U 3arpy304yHble
CEpBHUCHI, JpaliBepbl yCTPOHCTB, NPOTOKOJIBI KOMMYHHKAIMW, (YHKIMOHAIBHBIE PpACIIUPEHUS U
COOCTBEHHYIO Tpaduueckyto O000J0Y4Ky, 4YTO J€JaeT €ero IOXOXHM Ha CHWIbHO OOJIErYeHHYIO
ONepallMoOHHYyI0 cuctemy. IIpu stom
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10JIb30BATEIBCKUI uHTepdeiic B UEFI COBPEMEHEH,
MOJICP’)KABAET YIPABICHUE MBIIIBI0O U MOXET OBITh JIOKQIM30BAaH HAa HECKOJBKO SI3BIKOB, BKIFOYAs
PYCCKUI.

Baxueiv mpeumymiectBoM EFI saBnsercs ee kpoccriaroOpMeHHOCTP M HE3aBHUCHUMOCTH OT
nporeccopHoil apxurekTopsl. CrnenuduKaniuy 3Toi CHUCTEMBI MO3BOJSIOT padOTaTh € MPAaKTUYECKU C
ool koMOuHaIel YnmoB, Oyap To apxutekrypa x86 (Intel, AMD) wnu ARM. Bonee toro UEFI
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UMeeT psIMOM JOCTYTI KO BCEMY anmnapaTHOMY
o0ecrneveHuno

KOMIIBIOTEpa U IIATOPMEHHO HE3aBUCHUMBIC ApaiBephl, YTO JaeT BO3MOXHOCTh O€3 3aImycka
OC opranuszoBatb, HalIpUMEP, BHIXOJ B UHTEPHET WJIM PE3€PBHOE KOMUPOBAHUE JIUCKOB.

B otnuume ot BIOS, kox UEFI u Best ee cimyskeOHast nH(MOpMALIAS MOXKET XPAHUTHCS HE TOIBKO
B CIIEUAIIBHON MUKpPOCXEME, HO M Ha pa3fieiax Kak BHYTPEHHHX, TaK M BHEIIHUX >KECTKUX JHCKOB, a
TaK K€ CETeBBIX XpaHWIUIIAX. B cBow ouepenb, TOT (akT, 4YTO 3arpy30dyHbie JAHHBIE MOTYT
pa3MeniaTbcsi Ha BMECTUTENIBHBIX HAKOIMTENSX, MMO3BOJISET 32 CYET MOJIYJIbHON apXUTEKTYphl HAACTSATh
EFI GorarbiMu (GyHKIMOHATBHBIMH BO3MOXHOCTSMH. Hampumep, 3TO MoOryt OBITH pa3BUTHIC
CpeICTBa AMArHOCTUKH, WM TOJIE3HbIE YTUIUTHI, KOTOPhIE MOXKHO OyIeT HCIOJb30BaTh KaK Ha JTare
HavanpHOMU 3arpy3ku I1K, Tak u nocne 3amycka OC.

Eme opnoii kimoueBoit ocobeHHocThio UEFI sBisiercst Bo3MOXXHOCTH PabOThI € KECTKUMH
JMCKaMH OIPOMHBIX 00BeMOB, pasMedeHHbIX 1o cranaapty GPT (Guid Partition Table). Ilocneqnuii e
nojjiepKuBaeTcs Hu ogHou Moaudukaruent BIOS, Tak kak nmeet 64-OUTHBIE ajipeca CEKTOPOB.

3arpy3ka I[1K na 6a3e UEFI, kak u B ciiyuae ¢ BIOS, HaunHaeTcs ¢ MHUIMATU3AIUN YCTPOUCTB.
Ho mpu »TOoM, maHHas mporenypa IpoucXoAuT ropasao Owsictpee, Tak kak UEFIMmoxer ompenensaTsh
Cpa3y HECKOJIbKO KOMIIOHEHTOB OJJHOBPEMEHHO B MapauienbHoM pexume (BIOS mnunmanusupyer Bce
yCTpPOMCTBa MO odYepeau). 3areM, MPOUCXOAUT 3arpy3ka camoiu cuctembl UEFI, mox ympaBnenuem
KOTOPOU BBIMOTHSIICTCS KaKOW-THO0 HA0Op HEOOXOAMMBIX ACHCTBHMA (3arpy3Ka JIpaiBepoB,

MHUIMAIN3AIHS 3arPY304HOr0 HAKOMUTEs, 3aIyCK 3arpy30YHbIX CIYKO U T.1.), © TOJIBKO
MIOCJIE 3TOTOOCYIIECTBIISAETCS 3aIyCK OMEePAIIMOHHON CHCTEMBI.

3anycx Windows é
Crapr Winumanuaauws BIOS

@ d
©-8-55-HE-OO- G- GA-(3-1 g

N Windows
JCTMAGEITMALND COPUISTANT @ NPOFNEEET RO KOMNOREHTM — HINDUMSG LEKTDENLMA RPOGICCOD 180 pysant

"IMF"ﬂl!J[\ zary. DoCns 00000 0N OODIUMITER & RHCKIM. HE KOTOPMN BAMDOMAETCA NONCK 10 Py wiad KMo

Janycx Windows
ﬂ @

S UEF 00CHE NPOULCCODE W IamATe TOIBON HIBECTWO. 1 Windows crncodna

Crapt Wemumarmaums UEF)

-
-[EH

VOO I8 NNATDIE SN0 wi3I0MCTVMS Wanowa UEF VEH napanes

PRIy T DDCWAE ROMDOMEN T WA TR fles AWIKATE Pty WAL YORITS

AR TITITH, PGV HOCNOMMED QANOSPINMINNG Ol DI DT Dy 2 apsdmepm UEF

MoskeT nokasarbcs, YTO Takasi MHOTOCTyIIEHUaTas poleypa JOHKHA YBEIHMUUTh 0011ee Bpemst
3arpy3ku [IK, Ho Ha camom xene Bce mpoucxoaut Haobopor. C UEFI cucrema 3amyckaercs ropasnao
ObIcTpee, Oaroaps BCTPOSHHBIM JpaliBepamM M COOCTBEHHOMY 3arpy3uuky. B urore, mepes craptom,
OC mnomyvaer ucueprnbIBaOLly0 MH(OpMaLK0 00 anmnapaTHONH HauMHKE KOMIIbIOTEpa, YTO MO3BOJISET
3aIyCKaThCs € B TeUeHNE HECKOJIBKUX CEKYH/I.

Hecmotpss Ha Bcro mporpeccuBHocth UEFI, Bce ke cymecTtByer psii OrpaHUYEHUd,
CACPKMBAIOIIMX AKTMBHOE PAa3BUTHE M PACIPOCTPAHEHHME ITOTO 3arpy3udka. J[emo B TOM, 4TOo miid
peanu3alu BCEX BO3MOXKHOCTEH HOBOTO 3arpy3ouHoro HHTepdeiica TpeOyercss MOJHOLEHHas ero
MOJJIEP’KKA CO CTOPOHBI ONEPAIMOHHBIX chcTeM. Ha cerofHsmHuil 1eHb B MOJHOM Mepe UCIOIb30BaTh
Bo3moxHocTH UEFI no3Bonser toasko Windows 8. OrpaHnueHHYI0 MOAJIEPKKY HOBOTO MHTepdeiica
uMerT 64-pazpsansie Bepcun Windows 7, Vista u Linux Ha sape 3.2 u Bbime. Tak jk€ BO3MOXHOCTH
UEFI wucnone3ytorcss B 3arpy3ouHoMm MeHemkepe BootCamp komnanmern Apple B coOCTBEHHBIX
cucremax Mac OS X.

Hy a kak »xe mpoucxomut 3arpy3ka kommbtorepa ¢ UEFI, ecnin Ha Hem wucnomb3yroTcs
HenoepkuBaeMas oneparronnas cucrema (WindowsXP, 32-6utnas Windows 7) unu daiinosast
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paszmerka (MBR)? JIns Takux ciaydaeB B HOBBIH 3arpy304HbIi HHTEp(Eiic BCTpOSH MOAY.Ib MOAIEPKKH
coBmectuMocTu (Compatibility Support Module), o cytu, npeacraBistomuii U3 cedsl TPaIUIIMOHHYIO
BIOS. MMeHHO mTO3TOMY, MOXHO BHUJIETh, KaK MHOTHE COBPEMEHHBIC KOMIIBIOTEPHI, OCHAIICHHBIC
cuctemMubiMu Tutatamu ¢ UEFI, 3arpykaercss TpaaulimoHHBIM criocoOoM B pexume smyisnuu BlOS.
Yamge Bcero 3To MpOMCXOAUT MOTOMY, UTO MX BJIAJIEIbLIbI TPOJOJKAIOT UCIIOIB30BaTh pasaeiibl HDD ¢
TpaguimonHoi MBR u He XoTaT nepexoauts k pazmerke GPT.

[Iporpamma Hactporiku BIOS

st Toro, 4To OBI 3amMyCTUTH Mporpammy Hactpoiiku BIOS HeoO0XoauMo BO BpeMs MPOBEACHUS
MPOLEAYPHI IEPBOHAYATLHOTO TecTUpoBaHus [IK HaxkaTh ONpeeNIeHHYIO KIaBHIIy WM UX COYETaHUE.
B mopamnsromeM OOJBIIMHCTBE CIIy4acB B HACTOJIBHBIX KOMIIbIOTEpax s Bxojga B BIOS Setup
ucnonb3yercs knasuma Del, pexxe F1 unu F2. B HoyrOykax Ha060poT, Hanbosee yacTo A1l 3TUX Leneit
3aJeHCTBYIOTCS HMEHHO GyHKunoHanbHbie knasumu (F1, F2, F11, F12).

American
Megatrends

WWwWw.anii.com

MLBLUS (C) 2007 Amer ican Megatrends, Inc.
ol PSKPL ACPT BIDS Revision 0603

(ntel (R) Penlium(R) Dual CPU E2180 @ 2.00GHz
gpeed : 2.51 GHz Count : 2

Press DEL to run Setup

Press I8 for BBS POPUP

DDRZ-667 in Dual-Channel Interleaved Mode
[nitializing SR Contrnllers .. Done.
1584MB DK

VY3HaTh TOYHO, KakWe U3 KJIABHMII HCHOJB3YyIOTCA i 3amycka BIOS Setup moxHO U3
WHCTPYKIIMA K KOMIIBIOTEPY WJIM CHCTEMHOM Iuiare. Tak e B HEKOTOPHIX CIy4asx BO BpeMs
npoxoxaeHus npouenypsl POST Ha skpaH MOHUTOpa BBIBOAUTCS TMOJCKa3ka, O TOM Kakylo

KJ1aBHIII HGO6XOHHMO HaXXaTb HﬂﬂBXOHa}BHaCTIOﬁKH.

® Avard Modular B1OS ub.BBPGC
N Copyright (C) 1984-2811., Auward Software, Inc.

268¥XP-UDS F6

Main Processor : Intel(R) Core(TM) i7-2688K CPU 4.58CHz(188x45)
<CPUID :888206AR7 Patch 1D :888880825 >
Memory Testing : 16382MB OK + B66M shared nenory

Memnory Frequency 2132MHz
Detecting IDE drives
Detecting IDE drives

<DEL> :BIDNS Setup <F9 :¥pressRecovery2 <F12>:Boot Menu <End> :0f lash
HZ2/21/2812-Z268-7A89WCHAMC - B8

[ToMuMo HEOOXOTUMOCTH 3HATh HY)XKHYIO KiaBuily, ais nomajganus B BIOS Setup, ne menee
Ba)XHO BHIOpATh NMpaBWIGHBI MOMEHT e€e HaxaTus. YToObl HE OmMo3/aTh, JIydlle cpa3dy IOocie Hadaia
3arpy3ku IIK MHOrokpaTHO HaKMMaTh KJIaBHMIIY BXojAa. B OOJBIIMHCTBE CilydyaeB Takoil crocod
rapaHTUPOBAHO OOecIeunBaeT 3amyck Hactpoek BIOS.

[lporpamma Bios Setup wumeer TtekcToBblli uHTEpdeiic 0e3 Kakux-TMOO IU3AHEPCKUX
VXUIIPEHUA W YIPABISETCS HCKIIOYUTEIBHO C TIOMOIIBIO KiIaBUATYpbl. OOBSCHIETCS ATO TEM, 4TO
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rpaduydeckasi 000JI04Ka ATOr0 MPHJIOKEHHUS MPAKTUYECKU HE MeHsuach ¢ 80-bIX TOJ0B, MO3TOMY BCE
BBIIVISLIUT O4Y€Hb IPOCTO U ACKETUYHO.

B obmem ciayuae untepgeiic BIOS Setup ObiBaeT IBYyX THIOB: C PacHOJOXKEHHEM TIJIaBHOTO
MEHIO B/[Ba CTOJIOLA WIM TOPU30HTAIBHO. [IOHATH Kakol THN Iepes BaMM MOXHO Cpasy Iociie BXoJa B

nporpamMmy U OTKPBITHA €€ I'TIABHOI'O OKHA.
CHOS Setup Utility - Copyright (C) 1984-2011 Auward Sof tware

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

PC Health Status Exit Without Saving

Thee: Select ltem F11 : Save CMOS to BIOS
F10 : Save & Exit Setup Fi1Z @ Load CMOS from BIOS

Change CPU's Clock & Voltage

B mepBoMm city4ae Bbl YBUANUTE Ha CHHEM (DOHE CIIMCOK Pas3zesioB, Pa3sMEICHHBIX B JBa CTOJIOIA.
Takoii Bapuant xapaktepeH uis Bepcuii BIOS, paspaborannbix xommanueir Phoenix Technologies
(AwardBI0OS, Award Modular BIOS, Award WorkstationBIOS). VX TpaIuIIMOHHO B CBOMX CHCTEMHBIX
IIaTax UCIONB3YIOT TakKe mpousBoautesn, kak MSI, Gigabyte, Foxconn, ECS u npyrue.

Bo BTOpOM citydae mepeji BaMH MOSIBUTCS OKHO € CEPhIM (DOHOM, B KOTOPOM MEHIO C OCHOBHBIMH
paznmenamu OyaeT pa3MemiathCsl CBEpXy 3KpaHa, B BHUJEC CHHCH TOPH30HTAJIBHOW Moocku. Takoit
unrepdeiic, kak npaswio, npucym s BIOS xomnanuun American Megatrends (AMIBIOS, Aptio

AMIBIOS), ucnons3yronuxcst B MarepuHckux miatax ASUS, Intel, ASROCK 1 HEKOTOPBIX APYTHX.
BIOS SETUP UTILITY

Advanced Pouer Boot Exit

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

Use [+] or [-] to

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

» Secondary IDE Master : [Not Detectedl

» Secondary IDE Slave : [Not Detectedl

» Third IDE Haster : [Not Detectedl

» Fourth IDE Master : [Not Detected]

» IDE Configuration D Select Screen

t1  Select Itenm
» System Information +~ Change Field

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

v0Z2.61 (O)Copyright 1985 2009, American Megatrends. I
Hecmotps Ha Takue pa3nuuusi B MHTEpdeiice 3TUX ABYX BapHaHTOB, Bce pazzaensl BIOS Setup
UMEIOT CXOkee MpezacTaBieHue. YTo Obl yOeauThes B 9TOM, JaBaiiTe MOCMOTPUM Ha CTPYKTYpPY OKOH
IIPOrpaMMbl B 000UX CITydasix.
B BepxHeil wacTu »KpaHa BBl BCerja Haiijiere Ha3BaHME TEKyLIero paszaena (B ciiyyae ¢
TOPU30HTAIBHBIM MEHIO Ha3BaHHE MOJICBEUMBACTCS) WM MOApa3/ena.
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CHOS Setup Utility - Copyright (C) 1985-2005, American Megatrewds, Inc.
Standard CMOS Features

Date (MH:DD:YY) [Tue 81/06/20091 Help Tten
Time (HH:HM:SS) [14:43:371 f =

Use [ENTER1, [TABI
IDE Primary Haster [Not Detectedl] or [SHIFT-TAB] to
IDE Primary Slave [Not Detected] select a field.
SATAL [Not Detected]
SATAZ [Not Detectedl Use [+] or [-] to
SATA3 [Not Detected] configure system Date.
SATA4 [Not Detected]
SATAS [Not Detected]
E-SATA [Not Detected]

»
»
>
»
L3
»
»
»

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

» Suystem Information [Press Enterl

Ties:Move Enter:Select +/-/:Ualue F10:Save ESC:Exit Fl:General Help
F8:Fail-Safe Defaults Fh:Optinized Defaults
OCHOBHYI0 YacThb JKpaHa 3aHHMaeT 00JIacTh, B KOTOPOH pa3MellaeTcs CHHCOK IMOAPa3/eiioB
(0003HauarTCAd TPEYTroNbHBIMU CTpEJIKaMH) U [apaMeTpoB BbIOpaHHoOro pasnaena. CmpaBa oT
HaMMEHOBAHMS [TapaMEeTPOB PACMOJIAratoTCsl UX 3Ha4eHUs. [Ipu 3TOM CTOUT ydecTb, UTO €CIu napameTp
BBIZICJICH OJIETHBIM I[BETOM (TOJyOBIM WMJIM CBETJIO-CEPBIM), TO OH JHUOO MMEET CTaTyC «TOJIbKO JIst
YTEHUSD» U HECeT HUCKIIOYUTENIbHO WH(GOPMAlMOHHBIA XapakTep, JHUOO Al ero pedaKkTUPOBaHUs

HEOOXOAMMO U3MEHUTD IPYIOM, CBSI3aHHBIN C HUM IapameTp.
BIOS SETUP UTILITY

Aduanced Pouwer Boot

Ai Tweaker Tools Exit

HaspaHue pasgena Use [ENTER]. [TABI
[17: :09] or [SHIFT-TABI to
System Date [(Fri 64/15/2011] select a field.
Language [Englishl
Use [+] or [-]1 to
configure system Time.

» Storage Configuration I

» AHCI Configuration
b Snten Taforkation Cnpago4Han udopmalus

[ Knaeuwwu ynpasneHus
|

Crnuncok noAapasfesnoe v rapameTpos == Select Sorcen
11 Select Item
- Change Field
Tab Select Field
F1 General Help
F18 Save and Exit
ESC Exit |

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

[TpaByro yacTh sKpaHa OOBIYHO 3aHUMAET CTONOEI], B KOTOPOM BBIBOJUTCSI KpaTKasi CIpaBOYHas
nH(popMalMg N0 BBIIEICHHOMY MapaMmeTpy WIM MHojpas3felly, a TaK K€ IMOJICKa3KH 0 BO3MOXHBIM
JICHCTBHUSM M HCIIOJIb30BaHUIO KIIAaBUII yrpaBieHus (American Megatrends). B mporpamMmme HacTpoiiku
BIOS ¢ cuauM (oHOM, TOJCKa3Ka IO HCIOJIB30BAHUIO (DYHKITMOHATBHBIX KIIABHII PACIIOJIaracTcs
0OBIYHO B HIDKHEH YacTH dKpaHa.

He cMotps Ha pasHoe 1BeTOBO€ O(hopMiIEeHHE U HEOOJBIINE PA3INYUSI B PACIOJIIOKEHUHM Ha
9KpaHe pabouyux 3JIEMEHTOB, MO CBOeW cyTH o0a uHTepdeiica O4YeHb IOXOXKH, U MPENOJHOCAT
MH(OPMALIHIO TOJIB30BATENSIM MPAKTUUYECKH OJIMHAKOBBIM 00pa3oM. IMeHHO mo3ToMy mpueMbl paboThI
c napameTrpamu BIOS B 00oux ciyyasx mpakTHYeCKH OJMHAKOBBHI.
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JUis HaBUTAaMKM 1O MEHIO M BbIOOpAa HYKHBIX NapaMeTpoB, IOAPA3eiOB MU pa3/eiioB
HCIOJIb3YIOTCS KJIABUIIHU CO CTPEIKaMHU, a ISl UX OTKpBITUs — KiaBuina «Beom» («Enter»). 3a Bo3Bpar k
IIpEAbIAYIIEMY 3KpaHy M BBIXOJ W3 TEKYLIMX HacTpoek oTBedaeT kiaBuma «ESCy». Tak xe mnpu
MTOMOLTA

3TOH KJIaBUIIM BBl MOkeTe BRIATH 13 BIOS Setup 6e3 BHeceHus: NI3MEHEHUH B HACTPOIKH, HaXaB
€e B IJIaBHOM MeHI0. [loMHMO 3TOro HeM3MeHHBIMH SIBISIFOTCS GYHKIMM KiaBuil «F1», BbI3bIBarouiei
cnpaBky u «F10», manmmammsupyomeii Beixoq u3 BIOS Setup, u3 mroboro mecra mporpaMmel ¢
coxpaHeHHeM cieaHHbIXx u3MeHeHni. Kimapumm «PageUPy»/«PageDowny unm «+»/«-» TpaguiinoHHO
MCTOJB3YIOTCS ISl TOCTIEIOBATEIBHOTO Iepedopa JOCTYITHBIX 3HAYCHUH H3MEHSIEMBIX ITapaMeTPOB.

Kpome BhIICTIEpeUNCICHHBIX KJIAaBHIN, [Ii paboTel ¢ Hactpoiikamu BIOS  moryr
UCIOJIb30BAThCS UAPYTHE PYHKIMOHATbHBIC KIaBUIIH («F2» - «F9», «F11», «F12»), HO uX Ha3HAYCHUE
B 3aBUCHMOCTH OT MOJIETHM IJIaThl U €€ MPOU3BOAUTENS, MOXKET OTInWYarhcs. Brpouem, uto Obl
MOHATH, 33 YTO KaXJash W3 HUX OTBEYAET, HECNOXKHO. JlocTaTrouHo oOpaTUThCS K IOACKa3KaMm,
BO3HUKAIOIIUM Ha 3KPaHe WM MOJHUCTAaTh PyKOBOJICTBO K CUCTEMHOM ILIaTe.

OcHoBHbIe pa3aeas BIOS Setup ¢ K0JIOHOYHBIM INIaBHBIM MEHIO (CHHUN (hOH)

Kaxxgas mMomens MaTepUHCKOM IUIaThl BO MHOTHX CIIy4asX HUMEET CBOM YHUKAIbHBIM HaOop
HacTpauBaeMbIX MapaMeTpOB, HO MPHU TOM Ha3BaHUA U TEMATUUECKas HAIMpPaBICHHOCTh OCHOBHBIX
paznenoB BIOS Setup o0b1uHO OCTarOTCS HEM3MEHHBIMHU.

Standard CMOS Futures

B nannom paszgene cocpeaoTO4YeHBl OCHOBHBIE (CTaHAApTHBIE) HACTPOMKK KOMIBIOTEpa, K
KOTOPBIM OTHOCSITCSI: YCTaHOBKAa CHCTEMHBIX 1aThl M BpemeHu (Date, Time), mapameTpbl JAHCKOBBIX
nakorurened (IDE Channel), a Tak e pasnuunas wunHpopmanus o cucreme (cBeneHus o0

YCTAHOBJICHHOM ITPOLECCOPEC, KOJIMICCTBC OHepaTHBHOfI ImaMsiaTu u zlpyme).
CHOS Setup Utillty Copyright (€) 1984-2811 Auerd Software
Standard CNOS Features

Date (nn:dd :yy) Feb 15 2814
Tine (hh:nn:ss) 21 : 19 : 14
Menu Love
IDE Channel 8 Master [Nonel
IDE Channel 8 Slave [None) Change the day, nonth,
IDE Channel 1 Master [Nonel ueal
IDE Chammel 1 Slave [Nonel
IDE Channel 2 Master {Nonel (Heek>
IDE Channel 3 Master [Nonel Sun. to Sat

Halt On (ALl , But Keyboard] {Month>

Jan. to Dec

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

{Year>
2088 to 2899

i Enter:Select +/-/PU/PD:Value F1lB8:Save ESC:Exit Fl:Ceneral Help
FSPrevious Values FG6:Fall-Safe Defaults F7:0ptinlized Defaults

Advanced BIOS Features

OTOT paznen coAepkXUT pacimupeHHsle HacTpoilku BIOS. K naubonee pacnpocTpaHeHHBIM U3
HUX MOXHO OTHECTH:

VYnpasienue K3-namMsaThio LIEHTPaIbHOTO MTpoLieccopa

[TapameTpbl, CBsI3aHHBIC C HIOAHCAMH 3arpy3KH KOMIbloTepa. Hampumep, 31ech MOXKHO
BKJTFOUMTH/OTKIIIOUNTH pexkmM NumLock, pexum yckopennoit 3arpy3ku (Quick Boot), a Tak xe moka3

67



JIOTOTHIIA TIPOU3BOJUTEINS IJIaThl BO BpeMs IpoBeaeHus npoueaypsl camortectiuposanus (Full Screen
LOGO Show).
Br10op mocienoBaTeibHOCTH Ompoca 3arpy30uHbix ycrpoiicts (First/Second/Third Boot
Device).
Eme onna camas BoctpeboBanHas ¢ynkius B BIOS Setup, napsay ¢ ycTaHOBKO# 1aThl 1
BPEMCHH.

Brurouenne/oTKIII0OUeHHE TEXHOIOTUH CAMOKOHTpOIIS skecTkoro aucka S.M.A.R.T.
CHOS Setup Utility Copyright (C) 1984-2811 Auard Software
Advanced BIOS Features

» Hard Disk Beoot Priority [(Prass Enter) Iten Help
Quick Boot [Enabled] -
EFI CBsDVUD Boot Option [Autol enu Level »
First Boot Device [Hard Disk]
Second Hoot Device [Disabhled] S5elec floot
Third Boot Device [(Disabled] [
Password Check [Setup]
HDD S.HM.A.R.T. Capability [Disabled]
Linit CPUID Max. to 3 [Disabled]
No-Execute Memory Protect [Enabled]

Delay For HDD (Secs) [ 8]

Full Screen LOGOD Show [Disabled]

Init Display First [(PCI11

Onboard UCA [Auto]d

On<Chip Frane Buffer Size [ G4MNB+2MB for GTT)

Tiee :Move Enter:Select «/-/PU/PD:Value F18:Save ESC:Exit F1l:Ceneral Help
F5:Previous Values FG6:Fail-Safe Defaults F7:0ptinized Defaults

Advanced Chipset Features

B sToM pa3zene omMchIBarOTCS HAaCTPOWKHM YUIICETa, YCTAHOBJIIEHHOI'O B CHUCTEMHYIO ILIaTy,
BCJIEJICTBHE Yero Ha0Op MapamMeTpoB 3/IeCh HANPSMYIO 3aBHCHT OT €ro THma W Moaudukamun. B
OOJIBIIMHCTBE CIIy4aeB 37ech cOOpaHbl OINLKHM, OTBEYANOIMEe 3a paboTy oOnepaTMBHON HaMsTH
(perynupoBKa 4YacTOThl M TAWMMHIOB), IIMHBI OOMEHAa JAaHHBIMH MEXAy mpoueccopom u O3V,
rpaduueckoit muusl AGP/PCI-E u Bugeoaganrepa.

Phoenix - AwardBIDS CMOS Setup Utility
Advanced Chipset Features

» DRAM Clock/Drive Control Press Enter

» AGP & P2P Bridge Control Press Enter

» CPU & PCI Bus Control Press Enter
HALT Command Detect Disabled
System B10S Cacheable Disabled
UVideo RAM Cacheable Disabled
Intruder Detection Disabled

Tlee:Move E

Crnenyer OTMETUTh, YTO B HEKOTOPBIX CUTYALMSIX UMEHHO C MOMOIIBIO U3MEHEHHUs MMapaMeTpoB
ATOTO pa3jiesia MOKHO TMOBBICUTh CKOPOCTh Pa0OTHI KOMIBIOTEPA MJIM KaK TOBOPST, COBEPIIUTH PA3TOH.
[IpaBma, B mocnenHee BpeMsi OMIUMH, OTBeUarollee 3a yBenuueHue ckopoctu padotsl 1K, uamie Bcero
BBIHOCSTCS TTPOU3BOIUTEIISIMU B OTJICIIBHBIN CIIeMaTN3uPOBaHHbIN pasaen BIOS.

Integrated Peripherals
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JlaHHBIA pa3zen COAepKHUT MapaMeTphbl, OTBevarolue 3a paboTy, HHTETPUPOBAHHBIX B
MaTEepPUHCKYIO TUIaTy, MepudepuiHbIX YCTPOMCTB, TAKUX KaK: KOHTPOJIIEPHI KECTKHX aucko, USB-
IOopTOB, 3BYKOBBIX u CCTEBBIX aaanTepos, u poYunx.
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CNOS Setup Utitity Copyright (C) 1984-2811 Auward Software
Integrated Peripherals

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

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

USB Controillers [Enabled]

USB Legacy Function [Enabled]

USB Storage Function [Enabled])

Azalia Codec [Disabled]

Onboard H/H 1354 [Enabled]

Onboard H/H LAN [Enabled)

SMARY LAN [Press Enterl

Onboard LAN Boot ROM [Disabled]

Onboard USB3.8 Controller [Enabled]

eSATA3 Controller [Disabled]

eSATA3 RAID Configuration [Press Enterl

ove Enter:Select +/-/PU/PD:Value F1B:Save E xit Fl:General Help
FS iPrevious Values FG6iFall-Safe Defaults F?:0ptinized Defaultis

Hanpumep, 3/1ech Bbl MOXKETE BKJIFOUUTH/OTKIFOUYNTH BCTPOCHHYIO 3BYKOBYIO KapTy, MOJICPKY
USB-ycTpoiicTB BBoa miH BeIOpaTh pexkuMm RAID m1st coznanust MaccuBa >KECTKUX JIMCKOB.

Power Management Setup

3neck coOpaHBl ONIMHM, OTBEYAIOIIUE 3a JJIEKTPONUTAHUE U PEXHUMBI SHEProcOepexeHHs
KoMIiptoTepa. llpakThuecku BCe COBpPEMEHHBIE KOMIBIOTEPHI MO3BOJISIOT OCYLIECTBIISATH YIIPaBJICHUE
JIEKTPOIIUTAHUEM HEMOCPEACTBEHHO M3 OINEPAallMOHHOM CHCTEeMBI, HO s 3TOro TpedyeTcs
nojaepxkkaco croponsl BIOS cnennanmsuposannoro crangaptsl ACPL, pexum, 1 GyHKIMHA KOTOPOTO,
PEryJupyroTCs Kak pa3 B 3TOM pasJiele.

Tak ke 371ech Bbl MOXETE yKa3aTb, Kakue NEHCTBHUS JIOJKHBI MPOUCXOJUTHh NMPU HAXKATUU Ha
KHOIKY IHUTaHUs, HACTPOUTh ycsioBus BkitoueHus 11K u ero nepexoaa Kk HOHMKEHHOMY MOTPeOJICHUIO
SHEPTUU UM BBIX0J1a U3 «CIIAYKUY.

rtup Utility Copuright (C) 1984-20811 Auard Software
Pouer Managenent Setup

ACP1 Suspend Type [SI(STR)]
ACPI LED Control [Enabled)
Soft-0ff by PHR-BIIN [Instant-0ff1 Hean Level
PHE Event Make Up [Enabled]
Resune by Alarn [Disabled] [S1(POS)]

| ! ! Set suspend tupe Lo

) 1 : Power Un Suspend under
HPEI Support [Enabled] ACPI 0S
HPET Mode [32-bit nodel
Power On By Mouse [Disabled] [S3(SIR)]
Power On By Keyboard [Disabled] Set suspond tupe to
ad to RAN unde:

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

Ti++s :Nove Enter:Select +/-/PU/PD:Value Fl8:Save ESC:Exit Fl:Ceneral Help
FS:Previous Values Fb6:Fail-Safe Defaults F7:0ptinized Defaults

PnP/PCI Configurations

B sToM paznene HaxonaTcs mapameTphl ynpasienus TexaHojgorun Plug and Play, orBeuaromieit 3a
pacmpenenenue pecypcoB Mexay ycrpoiictBamu [IK u ux ObicTpoe KOHGUTYpHpOBaHHE, a TaK XKe
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HacTpoiiku pabotsl muHE PCl. Kak npaBuno, manHabie GyHKIUHA C YCTIEXOM BBITTOJTHSIOTCS CUCTEMOM
)41

HEe TPeOYIOT PyYHOTO BMeIIaTeNbCTBa. [109TOMY B COBPEMEHHBIX KOMITBIOTEPAX TAaHHBIN
pas3zen MO>KeTOTCYTCTBOBATH BOBCE.

PC Health Status (H/W Monitor)

COBpeMeHHBIe MATCpUHCKUC IIJIaThl BCCTJa OCHAIIAIOTCA AdaTYUKAMH, KOHTPOJIMPYIOIIUMHA
paboune Temreparypbl W HalpsOKEHHST OCHOBHBIX YCTPOWCTB, a TaK M€ CKOPOCTH BpallleHUs
BEHTHJISITOPOB CUCTEMBI OXJIaXIeHUs. Bee nx mokasaTenu Kak pa3 u 0TOOpaxaroTcs B TAHHOM paszere.

[Tomumo storo B PC Health Status mokHO yrpaBisaTh pekuMamM pabOThI BEHTUJISATOPOB U
HaCTpanBaTb BAaPHUAHTLI OHOBCIJ_ICHI/Iﬁ Ha ClIydyahn BO3HHUKHOBCHUS IICPCIrpeBa, OCTAHOBKU KYJICpa HJIA
OTKPBITHS KPBIIIKK KOpITyca.

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

PC Health Status

Reset Case Open Status

[(Pisabled]

Menu Level

[Disabled]
Don 't

open

resel ca

status

[Enabled]
Cleas
and sel
al

status

Disabled

case open
to be

next boot

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

CPU Warning Tenperature
CPU FAN Fail Warning
POMER FAN Fail Warning
SYSTEM FAN1 Fail Harning

+/=/PU/PD :Value F18:S
F6:Fail-Safe Defaultis

elect
Values

fl+e :Move
:Previous

ve kit Fl:Beneral Help
F7:0ptinized Defaults

Frequency/Voltage Control

B nanHOM paznene coOpaHbl MapameTpbl, OTBEYAIOIIME 3a YCTAaHOBKY pabO4YMX YacToT M
3HAQUYEHHUI HANpsOKEHUN Ui MPOIEccopa, ONEepaTUBHOM MaMATH, BUICOKAPTHI U Apyrux ycTpoucts. [1o
YMOJIYAHHUIO BCE YaCTOThl M HAMPSKEHUS] MMEIOT PEKOMEHJOBaHHBIE 3HAYCHHUS W HACTPAMBAIOTCA
ABTOMATHUYECKH, UTO TAPAHTUPYET HAACKHYIO pabOTy CUCTEMBI.

Phoenix - AwardBIDS CMOS Setup Utility
FrequencysVoltage Control

Dummy 0.C [Disabled] Item Help

Extreme Cooling

Memory Feature

Uoltage Control

CPU Feature

CPU Clock Ratio

CPU Host Frequency(Mhz)

MCH Strap

CPU Uncore Frequency(Mhz)
CPU Clock Skew

Spread Spectrum

PCIE Frequency(Mhz)

0C Recovery

Save Profile
Load Profile

Ti+«:Move Enter:Select

+/~/PU/PD:Value
FS:Previous Values

[Disabled]
[Press Enterl
[Press Enterl
[Press Enter]
[20 X1

(1811

[Auto]
[Auto]l
[0 ps]
[Disabled]
[100]
[Disabled])

[Press Enter)
[Press Enterl

F10:Save ESC:Exit Help
F?: Defaults

F1:General




Tem He MeHee, 3HAUEHHE HEKOTOPBIX IIapaMETPOB 3TOTrO pa3liena MOKHO H3MEHSITh BPYUYHYIO.
OTO MaeT BO3MOXKHOCTh Pa3orHaTh MpPOIECCop, MaMATh U MPOYHE KOMIIOHEHTHI, 3aCTaBUB UX paboTaTh
Ha TOBBIICHHBIX 4acTOTaX. TOJIbKO HEOOXOAMMO IOMHUTb, YTO C OAHON CTOPOHBI, Pa3rOH IMO3BOJISET
YBEIUYUTH OOIIYIO0 MPOU3BOJUTEIBHOCTh CUCTEMBI, a C APYTroi — MOXKeT BbI3BaTh cOou B padorte I1K u
CTaTh IPUYMHOHN BBIXOJA M3 CTPOs PA30THAHHOIO JKese3a (Hampumep, IPU YCTAHOBKE 3aBBIIICHHBIX
3HaYeHUH HaNpspKeHHi). Tak 4To 3/1ech ciuenyeT ObITh O4eHb OCTOPOKHBIMHU.

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

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

Advanced Frequency Settings [Press

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

Miscel laneous Settings [Press Enterl

BIOS Version F6

BCLK 188.32 MHz
CPU Frequency 4514 .47 MHz
Memory Frequency 2148 .24 MHz
Total HMemory Size 16384 MB

CPU Tenmperature 38.8 °C

Ucore 1.344 ¥
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

Crour OTMCTUTL, YTO MHOI'MC KPYIIHBIC MIPOU3BOAUTCIM MATCPHUHCKUX IUJIAT OHNIUHU II0
HaCTpOfIKe qacToT " HaprDKeHI/If/'I BBIHOCAT B CHCIII/IaJIBHHﬁ pasaci ¢ OpUrnHaJIbHBIM HA3BAHHUEM,
nanpumep MB Intelligent Tweaker (M.1.T.) uau Cell Menu.

Load Fail-Safe Defaults

OTo He paszen, a KomaHja, cOpacwiBaroiias Bce HacTpoiiku BIOS k  3HaueHussm 1o
YMOJTYaHUIO, NIPU KOTOPBIX rapaHTUpyeTcsl cTabuibHas padoTta Bceil cuctemsl. Ilocie BbiOOpa 3TOTO
IIYHKTa [epe]] BAMH OTKPOETCsI OKHO, B KOTOPOM NOTpeOyeTcst HOATBEPAUTH COPOC HACTPOEK HakaTHEM
KJIABUIIH «Y».

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

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

Integrated Peripherals Set User Passuord

Power Managenent

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

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

Load Fail-Safe Defaults




Load Optimized Defaults

Komanna, ycranaBnuBatomiast 3HadeHusi Hactpoek BIOS takum o6pas3om, 4toObl Obl OblLia
obecrieueHa ONTHMANbHAs MTPOU3BOJUTEIFHOCTh KOMITBIOTEpA C COXPAHEHHEM CTaOMIIBHOCTH PabOTHI
BCEX €ro KOMIIOHEHTOB. [Ipu 3TOM mapaMeTpbl, KOTOpPbIE OBEPratOTCS aBTOMATHYECKOMY M3MEHEHHIO,
3aBUCST OT MOJIENIN CUCTEMHOM TIAThl U MOTYT Pa3HUTHCS.

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

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

Standard CHOS Features Load Optimized Defaults
Advanced BIOS Features Set Supervisor Password
Integrated Peripherals Set User Password
Pouwer Managenent tup

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

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

Load Optinized Defaults

OpHaKo yuYTHTE, YTO TaKas ONTHUMH3AIMs HACTPOCK B HEKOTOPHIX CIAyYasX MOKET HMPUBECTH K
HecTaOMIIbHOHW paboTe CHCTEMbI H3-332 HECOBMECTHMOCTH YCTaHOBJIEHHOrO oOopyaoBaHus. Torma
CIIeAlyeT BEPHYThCS K HACTpOMKaM 1Mo ymosdaHuio npu momoiniu komanasl Load Fail-Safe Defaults u
onpoOOBaTh HACTPOUTH HYKHBIC ITAPAMETPHI BPYUHYIO.

Set Supervisor Password

Komanna, xoTopas mo3BOisi€T YCTaHOBUTH, CHATh WJIM W3MEHUTh aJIMUHUCTPATUBHBIM MapoJib,
KOTOPBIA UCTIONB3YETCS JIJIS TIOJTHOTO JIOCTYIa KO BceM Hactpoiikam BIOS, a Tak sxe npu 3arpyske TTK.

Set User Password
Komanna, ycranaBnmBaromasi Mmojib30BaTeIbCKUI 1Tapoib, MO3BOJISIONIMNA IMONYYUTh JOCTYI K
npocMoTpy 3HaueHuil mapamerpoB BIOS. To ectb OONBIIMHCTBO HAcCTpoeK OyneT 3aKpbITO JUIs

penakTrpoBaHus. Tak ke JaHHBIA TAPOJIb MOXKHO UCIIOJIB30BATh IIPH 3arpy3Ke KOMIIBIOTEPA.

OcHosHble pa3aensl BIOS Setup ¢ ropr3oHTAIBHBIM [IIABHEIM MEHIO (cephlii hoH)

Main

Hcxons w3 Ha3BaHUs, 10 MHEHHIO pPa3paOOTYMKOB, B OTOM pasflelie COOpaHBl TIJIaBHBIC
Hactpoiiku BIOS, k KOTOpeIM OTHOCATCS BpeMs W JaTa, MapaMeTpbl YCTAHOBIIEHHBIX THCKOBBIX
HakonuTene M oOmas cuctemHas wuHopmauus (Bepcus BIOS, momens mnpoueccopa, o0beM
yCTaHOBJIEHHON mamsaTh). Takum oOpaszom, Main siBisieTcss MPaKTUYECKH TOJHBIM aHAJIOroOM YiKe
3HaKoMoro HaMm pazzaena Standard CMOS Futures.
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BIOS SETUP UTILITY

Synten Tine

Kak BbI, HaBepHOe, yKe J0Tajaliiuch, Hanboyiee BOCTPEOOBAHHOW OIIMEH B JAaHHOM pasele,
SIBJISIETCSI HACTPOMKA CUCTEMHOM J1aThl U BPEMEHMU.

Advanced

Kak mpaBuito, 3TOT paszen uMeeT HanOoJbIlee KOTMYECTBO OMIUH ISl HACTPOMKH KOMIIOHEHTOB
u IIK u Bxiouaer B ceOs cpa3y HECKOJIBKO 3HAYMMBIX MOAPA3/eNoB. 3/1€Ch HAXOATCA MapaMeTphl,
oTBeyarone 3a pabory ueHrpambHoro mporeccopa (CPU Configuration), omepatuBHO# MmaMsTH,
Bujeoanantepa, uuncera (Chipset), muubl nepemaun nmanabix PCl um texunomormm Plug and Play
(PnP/PCI Configuration, PCI PnP), Bcrpoennsix mnepudepuitabix ycrporicte (Onboard Device
Configuration),mopros USB (USB Configuration) u gpyroro odopymoBaHusi.

ETUP UTILITY

* Jumper Free Configuration

Tak e B ATOM paszaerne MOXXHO HAaWTH OMNIIMM Pa3roHa, MO3BOJIAIOIINE BPYYHYIO 3a1aBaTh
3HAYEHMS YaCTOT U HaIpsHKEHUH Tporieccopa, maMatu, a Tak ke muHbl PCI-E. B HexoTophIX ciyuasx,
JIOTIOJTHUTENFHO MOJIh30BaTeNsIM JOCTYyIHA perynupoBka 3anepxek O3V (TallMHHTU/TaTeHTHOCTH). Bo
MHOTHX MOJEJSAX MAaTepUHCKUX IUIaT, MapaMeTpbl, OTBEYAIOIIME 3a Pa3TOH, BBHIHOCATCS B OTAENbHBII
noapaszaen (mampumep, JumperFree Configuration) wam gake caMOCTOSTENBHBIA pa3fen TJIABHOTO
menro (AlTweaker, Overclocking nim ExtremeTweaker).
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W3-3a nocraroyHoro 0oibmIOro Habopa KOMIIOHEHTOB M Pa3HOOOpasusi mapameTpoB, pasfei
Advanced npakTH4ecku He UMeeT YHU(PHIUPOBAHHOW CTPYKTYpPBL. B 3aBUCHMOCTH OT MO IIIAThI U
paspadorunka BIOS, konmyecTBO Moapa3enoB/HACTPOCK M MX Ha3BaHUS MOTYT CHJIBHO Pa3HHUTBCS.
Benpecin cpaBuuBate ¢ Bepcueir BIOS Setup, kotopas mmeer cuHMii ()OH, TO MOJIy4aercs, YTO B
paznene

Advanced cobpano coaepxumMoe cpasy msitu paszenos: Advanced BIOS Features, Advanced
ChipsetFeatures, Integrated Peripherals, Frequency/Voltage Control u PnP/PCI Configurations.

Power
JlaHHBIN pa3aen o CBoeMy COACPKAHMIO M CYTH UACHTUYEH pasznenam Power Management

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

Saspond Node

3nech HaXOJATCS MapaMeTphl, OTBEYAIOUIME 3a 3JEeKTpoluTaHue M sHeprocoepexxenue I1K,
MOHUTOPUHT pabOYMX TeMIIepaTyp M HaNpsDKEHHH €ro OCHOBHBIX KOMIIOHEHTOB, a TaK K€ KOHTPOJIS
CKOpPOCTEW pallleHUs] BEHTUIISITOPOB.

Boot

Vike W3 Ha3BaHWSA BUJIHO, YTO JAHHBIA pas3lesl OTBEYaeT 3a KOH(PHUIYpPHPOBaHHE MapaMeTpOB
3arpy3kd KOMIbioTepa. VIMEHHO 3/1eCh pa3MelleHbl, BOCTPEOOBAHHBIE MHOTHMH MOJIb30BATEIISIMH,
HACTPOMKHK  OMpeOeNieHHs  IOC/IEJOBATEIbHOCTH  OMpOca  3arpy30dYHBbIX  YCTPOMCTB |
BKITIOUeHHE/oTKIII0YeHne kiaBuimn «Num Lock» (moapasaen Boot Settings Configuration).

BIOS SETUP UTILITY

» Doot bovice Priority




Bo muorux cinygasx paszen Boot Bkirouaer B ceOst moapasaen Security, comepikainii KOMaH Ibl
YCTaHOBKH, CHSITUSI WJIM U3MEHEHUS IMUHUCTPATUBHOTO U MOJIb30BATEIHCKOTO Naposiei. B HekoTopbIx
xe Bepcusix BIOS Setup mapamerpbl ympaBieHUs MapoisiMH MOTYT OBITh BBIHECEHBI B OTIIEIBHBIN
OJIHOMMEHHBIN pa3/eil.

Tools

BoNMbIIMHCTBO  CUCTEMHBIX IUIAT OT MOMyJsspHOro mpousBomuresss ASUS, comepxut
JOTIOTHUTEIBHBINA Pa3ies, B KOTOPBIH MOMEIIAIOTCS BCIIOMOTaTEIbHBIC HHCTPYMEHTBI JUIi OOHOBIICHUSI
BIOS (EZ Flash 2), orkmtouenus/Brimouenus muau-OC Ha sape Linux (Express Gate), cosmanus
npoduneir mHaMBUAYyanbHbIX HacTpoek BIOS (O.C. Profile), a tak >xe mpoBepKH MOAKITIOYCHHS
cereBoro kabesns Bo Bpems 3arpy3ku [IK (Al NET 2).

Exit

DTOT pasfien oTBeYaeT 3a BEIX0 U3 MeHI0 HacTpoek BIOS u o0benunsieT B cebe Takue

KOMaH/IbI

KaK:

. Exit & Save Changes — o0OecrniednBaeT BBIXOJ U3 MPOTPaMMBI C COXPaHCHHUEM BCEX
ClIeIaHHBIXBAMU M3MCHCHHH.

. Exit & Discard Changes - ocy1ecTBiIsieT BbIXO/] M3 IPOrpaMMBbl 0€3 COXpaHEHHsI BCeX
ClICIaHHBIXU3MEHCHHUIA.

. Load Setup Defaults — Bo3Bpaiaet HacTpoiiku BIOSk 3Ha4eHUAM 10 YMOITYAHUIO
(cOpoc K3aBOJICKUM HACTpOKaM).

. Discard Changes — oTMeHa clielaHHBIX M3MEHEHHUIT 03 BBIX0J[a 3 TPOTPAMMBbI.

BIOS SETUP UTILITY

Exit B Sove Changes

[Tocne BpIOOpa 000K M3 BBIIIEYKAa3aHHBIX KOMAH] IIepe/l BAMHU MOSIBUTCS OKHO, B KOTOPOM
HE00XO0/IMMO MOJITBEPUTD €€ BHITIOJIHEHUE, HAaXKaB KIaBHUIy «Y», a 3areM «BBom»

YcranoBka BpEMEHHU M JATHI

BIOS Setup ¢ cunum ¢poHOM
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C moMoIIbI0 KJIABHII CO CTPEIOYKaMHu mepemMeriaeM Kypcop Ha pasaen Standard CMOS Futures
u HaxxuMaeM «BBoa» («Enter»). HacTo 3TOT pa3zies CTOMT MEPBBIM M HUYETO HHUKY/a MepeMelaTh He
Hag0,HO OBIBAIOT U MCKIIIOYEHH.
B OTKpBIBIIIEMCST OKHE C OMIMSIMH, CBEPXY HAXOMM JIBa HY>KHBIX HaM apameTpa — Date ([lata)
CMOS Setup Utility - Copyright (C) 1984-26811
Standard CHMOS Features

Date (nn:dd:yy) Sun, Feb 16 2814
Time C(hh:mn:ss) 21 : 19 : 13

u Time (Bpewms). [l nepemenieHns MexX 1y 3HaUSHUSIMH TTapaMeTPOB UCIIONIB3YHTE CTpeIouku. J{ms
YCTaHOBKH 3HAUEHHH MOKHO MPUMEHSATH KaK KJIAaBUIIN «+»/«PgUp» unmu «-»/«PgDny», Tak n
HEMoCpeACTBeHHbIN BBO 1IU(p ¢ KiaBuatypsl. /i pukcanuy ycTaHOBICHHBIX 3HAUEHUN
npeAHa3zHayeHa kinaBuina «Bromy» («Entery).

OO0muii anropuT™ AeUCTBUMN 3/1€Ch JOCTATOYHO MPOCT: YCTaHABIMBAEM Kypcop Ha HY>KHOE ToJjie
(mocBeuynBaeTCs KpacHbIM), BBOJUTE WM BbIOMpaeTe ero 3HaueHHe W Haxumaete «BBom». Jlanee
Mepexo/IMM Ha cJeaylollee IoJie W BCe IMOBTOpPSEM 10 TeX MOop, MOKa BCe IMapaMmeTphl He OyayT
YCTaHOBJICHBI.

[locne Toro kak Bce 3HAYEHUs BBEACHBI, JJIsi COXPAHEHUS W3MEHEHUN HAXUMaeM KJIAaBUILY
«F10». B oTkpbIBHIEMCSI KPaCHOM OKHE BBOAMM OYKBY «Y», HakKaB Ha KJIaBHAType OJHOMMEHHYIO
kiasuiy. [lociie nepe3arpy3ku HOBbIE 3HaYEHUSI BPEMEHU U JaThl BCTYIIAT B CUITY.

BIOS Setup ¢ cepbiM poHom
[Tpu moMoIIM KIABHII «<«—» M «—» BbIOMpaeM paszen Main, xots B OOJBIIUHCTBE CIIy4acB

3TOTO JIeIaTh HE NPHUICTCS, TaK KaK OH MPAKTUYSCKU BCET/Ia PACIoaraeTcsl MepBbIM U OTKPBIBACTCS MO
yMOJTUaHHIO cpa3y nocie Bxoaa B BIOS Setup.

BIOS SETUP UTILITY

Power Boot Tools Exit

[ :56:181
[Tue 02/18/20141

Haxoaum B sTOoM pasmene mapametpel System Date (Cuctemuas mata) u System Time
(CucremHoOe BpeMmsi) U MepeMelaeM TyJlla Kypcop, UCIONb3ys KIaBUIIHM «|» u «T». [lanee myns BBona
3HaYEHUHN UCIOIB3yeM MO0 HEMOCPEICTBEHHO KJIaBUINU ¢ Hu(pamMu, MO0 KIABUIIUA «+» U «-». s
NepeMeLeHUSIMEX/ Ty TOJISIMU BHYTPU OJIHOTO ITapaMeTpa 3/1ech MpeiHa3HaueHa kiaBuia «Taby. Ilocne
BBOJ1a TpeOyeMOro 3HaueHus: HaxumaeM «BBom».

Kaxk um B mpeapiaymiem cioydae, 4YTOObI COXpaHUTh BHECEHHbIE W3MEHEHHUS, Ha)KUMaeM
KIJIABUIITY

«F10», a 3arem «Y». Cpa3y nocie 3toro npousoiier nepesarpyska 1K, u HoBble mapaMeTpsl
BCTYIIAT B CHITY.

CMeHa 3arpy309HOro YCTPOMCTBA

[Ipu ycraHOBKE ONEpallMOHHOW CHCTEMBbI WJIM NMPOBEACHUU NPOPHUIAKTUYECKUX PabOT C yxKe
ycranoBiaeHHoW OC, gacTo HE0OX0AMMO 00€CTICUNTh 3arpy3Ky KOMITbIOTEpPA HE C )KECTKOTO JHCKa, a C
orntuyeckoro Hocutens, USB-dummku wnmm kakoro-nubo Ipyroro ycTpoiicTBa XpaHEHHS JaHHBIX.
[TooTromy opHOM u3 camblXx BOCTPeOOBAaHHBIX 3a7ad, pagd KOTOPOW PSIOBBIM IOJIH30BATENISIM
MIPUXOAUTCS

«71e31h» B HacTpoiiku BIOS, sBisiercst HE0OOXOAMMOCTH CMEHBI 3arpy309HOTO YCTPOUCTBA.
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BIOS Setup ¢ cunum goHom

[Tocne otkpeiTuss mporpammbl BIOS Setup, mepemernaem crpenodykamMu Kypcop Ha pasfei
AdvancedBIOS Features u Haxxumaem «BBom.
Knasumelt «|» nepexoaum k napametpy First Boot Device (ITepBoe 3arpy3ouHoe yCTpOHCTBO)

Advanced BIOS Features

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

EFI CD/DUD Boot Option [Autol

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

BHOBB XMeM «BBomy.

First Boot Device
CDROM

ZIP

USB-FDD

USB-ZIP
USB-CDROM
USB-HDD

Legacy LAN
Disabled

11 :Move ENTER :Accept
ESC:Abort

Jlanee niepe BaMH OTKPOETCS OKHO CO CIHCKOM YCTPOWMCTB, KOTOPBIE MOKHO BHIOPATh B

KauecTBe 3arpy304HbiX. Eciu mianupyercs 3amyck [1K ¢ ontryeckoro amcka, TO BEIOMpaeM mpu
oMot crpenok 3HadeHne CDROM u nanee xak o0bruHo «BBom». Eciu HeoOxonumMo 3arpy3uthes ¢
(IBIIKK MM BHEUTHETO MOPTAaTHBHOTO J¥cKa, TO BeIOMpaeMm omuuio USB-HDD. Takum xe oOpasom
MOYKHO BBIOpaTh BTOpOE U TPeThe 3arpy3ounslie ycrpoiicta (Second Boot Device u Third Boot Device).

[Ipr >TOM CTOUT ydYecThb, YTO €CIIM B KOMIIBIOTEPE YCTAaHOBJIEHO Cpa3y HECKOJIBKO >KECTKUX
JIMCKOB MJIM TBEPAOTENIbHBIX HAKOMUTENeH, CoAepiKallluX CUCTEMY U SBISIOLIMXCS 3arpy30YHBIMH, TO
JUISl yKa3aHUs MOCIEA0BATEIbHOCTH UX OMpoca, MpeJHa3HaveH crenuanbHbiii myHkT Hard Disk Boot
Priority.

s Toro, 4ToOBI BCE CIENaHHBIE BaMH HACTPOWKHM BCTYNHJIM B CHJy, HE 3a0yIbTe€ HaXaTb
KJIQBUIITY

«F10», 3atem «Y» u HakoHel «BBomy.

BIOS Setup ¢ cepbiM poHomM

[Tocne otkpeiTus okHa HacTpoek BIOS ¢ momonipio kiaBuImM «—» BeIOMpaeM IMyHKT Boot u
HaxnMaeMm «BBomay. Jlanee Bac MOXKET OKHMIATh /1B BAPHAHTA, B 3aBUCUMOCTH OT Bepcun BIOS.
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SETUP UTILITY

I3t Hoot Dewice

B mepBom ciywae BBl yBHAWTE cpa3y CHHCOK Ha3HAU€HHs 3arpy30YHBIX YCTPOWCTB.
O6o3nauarorcst onu kak 1st, 2nd u 3rd Boot Devices (cOOTBETCTBEHHO IMEpBOE, BTOPOEC H TPEThE
3arpy3o4yHble ycTpoiicTBa). [lepeMemienne Mo COHUCKYy NPOU3BOAUTCA KJIaBHIIAMH «T]», BBIOOD
snayenuii (HDD, CDROM, USB, Removable) — knaBumamu «BBomy» uitn «+/-».

BIOS SETUP UTILITY

» Boot Device Priority

Bo BTOopoMm cityuae paszmen Boot OymeT comepikaTh HECKOJIBKO MOAPA3ZCIOB, CPEIU KOTOPHIX B
JAHHOW CUTyallMd Hac uHTepecyeT myHKT Boot Device Priority. IlepemeriiaeM Ha HEro Kypcop, H
HakuMaeM «BBogy. Cpasy mociae 3TOro mepes BaMH OTKPOETCS OKHO CO CITHUCKOM 3arpy304HBIX
YCTPOUCTB, BEIOOP KOTOPBIX OCYHIECTBISETCS TOYHO TAKKM ke 00pa3oM, Kak ObIJIO OIMCAHO BBIIIIE.

BrnasespiieM HECKOJBKHX HAKOIMTEIEH CTOMT OOpaTHTh BHMMaHue Ha moapasaen Hard Disk
Drives. MMeHHO B HEM OCYIIECTBISECTCS BBHIOOP MPHOPUTETHOTO 3arpy304HOrO JHUCKA CpeIu
YCTaHOBJICHHBIX B KOMITBIOTEPE BHHYECTEPOB. EcCiM ke y Bac yCTaHOBJIEHO HECKOJIBKO ONTHYECKHUX
MIPHUBOIOB, TO B 3TOM CJIy4ae BBIOOP CpeI HUX MPHOPUTETHOTO YCTPOWCTBA MOXKET OBITh OPraHU30BaH
B noapasaesie CDROM Drives.

[Tocne 3aBepreHUsT HACTPOEK, ocTaeTcs Haxarh kiaBuiny «F10», a 3atem «BBom», uTOOBI
COXPaHHUTh BHECCHHbBIC H3MEHCHHMS.

IMopsiiok BhINOTHEHUS paGOThI:
[Tocne BKIIOYEHHMS KOMIBbIOTEpPa HaXaTh W yAepkuBarTh kimaBumy Del, mis Ttoro uToObI
3amycTiiack mporpamma CMOS Setup BIOS

YcranoButh HacTpoiiku BIOS mo ymomrganwio

VY CTaHOBHUTH TEKYLIHE BpeMs U J1aTy

VY CcTaHOBUTE TUCKOBOJ

Y CTaHOBUTH MOCIEN0BATENLHOCTD 3arpy3ku: xkecTkuit tuck, CD-ROM, nuckoBon
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5 OTKII0YUTH ONPOC AUCKOBOJA ITPH BKIFOUEHUH KOMIIBIOTEPA
6 BxJ1t0unTh BHYTPEHHHI U BHEITHUIN KAIII

7. Bxuttounts aBTOHA00p HaxkaToi kinaBumu 30 CUMB./CEK.

8 BrrounTs 3a7epkKy nepesn aBToHabopom 250 Mcek.

9 Bxumounts ¢pynkmmo ACPI

10. OtxiirounTth Bropoit kanai IDE

11. Otximounth koHTpOsuiep USB

12. OTKJIFOYUTH MTOCTICIOBATEIBHBIIN TOPT

13. CrhenaTh aBTOMaTHYECKOE OIIpeIelIeHUe TapaMeTpoB kKecTKoro auckallocme

BBIITOJIHCHU AL pa6OTBI IIOKa3aTh PE3YJIbTAT IIPECIIOAaBaTECIIto.
KOHTpOJILHLIe BOIIPOCHI

1. Jiis wero nyxHa nporpamma CMOS Setup BIOS ?

2. Kakue napameTpbl MOKHO U3MEHHUTH C ITOMOIIBIO 3TOM IpOrpamMmsbl?

3. Jli1g 4ero He0OXOIMMO YCTaHABIMBATh I10CJIEI0BATENBHOCTD YCTPOICTB, C KOTOPBIX
MO’KETOCYLIECTBIATHCS 3arpy3Ka ONEepaLluOHHON cUCTeMBbI?

4. Kakoii napameTp HanpsMyo BIUSET HA IPOU3BOIUTEIIBHOCTh CUCTEMBI?

S. Ecnu xakue — 6o mapamerpst BIOS HacTpoeHbI HenpaBUIIbHO, KaK BEPHYTHCS K
NepBOHAYAIBHBIM (haOpHUUHBIM HaCTpOHKam?

6. Kakue criocoObl 3a1IMThI OT HECAHKIIMOHUPOBAHHOT'O IOCTYIIA MOXKHO YCTaHOBUTH
cpeactBamuBIOS?

7. Kak B BIOS 0oTKIFOUHTH AMCKOBO/T HITH JKECTKHIA JTHCK?

®opma npeacTaBIeHHs pe3yJibTaTa:
Otuer o npojaenaHHou pabdoTe:

1. Tema u 1iesb paboThI

2. Onwucanue xo/a MPOBEJCHUS PA0OTHI, OMTMOOK, BOSHUKIIMX B PE3YJIbTATE BHITOTHCHHUS
paboOThI,aNmapaTHBIX XapaKTEPUCTHK KOMITBIOTEpa

3. OTBeThI Ha KOHTPOJIBHBIE BOIIPOCHI

Kpurepum onenkmu:

OLeHKa «OTJIIMYHOY» BBICTABIIAETCA, €CIIH 33JJaHUE BBIIIOJHEHO BEPHO.

Or1eHKa «XOpOIII0» BHICTABIISETCS, €CIIM XOJ BHIITOIHEHUS 3aJJaHHs BEPHBIH, HO ObllIa IOMyIIeHa
OJIHAWJIM JIB€ OLIMOKH, IPUBELINE K HEMPABUILHOMY PE3yJIbTaTy.

OLieHKa «yJOBJIETBOPUTEIBHOY» BBICTABIISCTCS, €CJIU IPUBEACHO HETIOIHOE BBIITOJHEHUE
3aJlaHusl.

OLeHKa «HEYIOBIETBOPUTEILHOY» BBICTABIISIETCS, €CJIU 3a/1aHHE HE BBITIOJIHEHO.
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Tema 2.5 KoMIoHEeHTHI CHCTEMHOI'0 0JI0KA

JladopaTopHoe 3ansiTie Ne 9
Coop nnpopmanuu 00 yCTAHOBJIEHHOM npoueccope. TectupoBanue npoueccopa Ha
NPOU3BOAUTEIbHOCTH U 0TKA30yCTOIYHBOCTH

Heasp: 1. I3yunTh OCHOBHBIE XapaKTEPUCTUKU LIEHTPAIBHOTO IIPOLIECCOPA.
2. O3HaKOMUTbBCS U IPOU3BECTH U3MEPEHUE OBICTPOICHCTBHSA IIPOLIECCOpa € IOMOIIBIOTECTOBBIX
IIPOrPAMM.

Boinosinus padory, Bel Oyaere:
ymembp:
— ToJy4YaTh HH(POPMAIIMIO O TapaMeTpax KOMIIbIOTEPHOI CHUCTEMBI

MarepunanbHoe obecrieueHue:
MeTtonudeckue yKa3aHus Il BEITIOTHEHHSI 1a00paTOPHBIX padOT, KOMITBIOTED.

3amanmne:

1. O3HAaKOMUTBCS W TONYYUTh HABBIKK pabOThl 1O YCTAaHOBKE U
MOJICPHU3AIMULIEHTPAIIBHOTO MPOIECCOopa.

2. O3HaKOMUTHCS U MOJTYYUTHh HABBIKH U3MEPEHUs OBICTPOACHUCTBHUS IIpolieccopa

C MIOMOIIBIOTECTOBBIX MPOTPaMM

Kpartkue Teoperuuyeckne cBeieHUs:

1. Mukpocxema, peanusyromas GyHKIHA HEHTPAIBHOTO TPOLECCOpa MEePCOHATBLHOTO
KOMITBIOTEpa, Ha3bIBaeTcsi MUKpompolrieccopoM. OOs3aTenbHBIME KOMIOHEHTaMH MHKPOIIpOlieccopa
SIBIISIETCAApU(PMETHUKO — JIoTH4eckoe ycTpoicTBo (AJIY) u yerpoiictBo ynpasnenus (YVY).

AJIY oTBeyaer 3a BBIINOJIHEHHUE apU(PMETUUECKUX U JIOTUYECKUX Onepanuid, a YY KOOpIAUHUPYET
paboTy BceX KOMIIOHEHTOB ¥ BBITIOJTHEHHUE MTPOIECCOB, TPOUCXOIAIINX B KOMITBIOTEPE.

[Tpoueccop koMmbploTepa MpenHasHaueH st oOpaboTku uHopmanmu. Kaxnaelii mporeccop
MMeEeT ONpeeNIeHHbII Ha0op 0a30BbIX omepanuil (KomaHa), HalpuUMep, OJHOW M3 TaKUX OIeparuii
SBJIAETCS OIIepaLUs CIIOKEHUS JBOMUHBIX YHCEI.

TexHU4eCcKHu MPOIECCop peaau3yercs Ha OOJIBIION MHTETPATbHOU CXEME, CTPYKTypa KOTOpPOi
MIOCTOSIHHO YCJIOXKHSIETCS, U KOJIMYECTBO (DYHKIIMOHAIBHBIX 3JIEMEHTOB (TUIA AUOJ UM TPAH3UCTOD)
HaHel nmocTostHHO Bo3pactaet (0T 30 Teicsau B mporieccope 8086 10 5 MUUIHMOHOB B nporieccope Pentium
I1).ITox TakTOM MBI HOHUMaEeM IPOMEKYTOK BPEMEHH, B TEUEHHE KOTOPOT'O MOXKET ObITh BHIMOIHEHA
JJIeMEHTapHas onepanus. TakTOBYIO YacTOTYy MOYKHO M3MEPHUTh U ONPEJEIUTh €€ 3HaueHUeE.
Exuanna

M3MepeHHs 4acToThl - MI'I] — MIWJIJTMOH TakTOB B CEKYHAY.

Jpyroil XxapakTepUCTHUKON IpPOLECCOpa, BIMSIOIIEH HA €ro IPOU3BOAMTENIBHOCTb, SIBIIAETCS
paspsaHocTh. B o0meM ciydae HpoM3BOAMTENBHOCTh MpoIleccopa TEM BbIIIE, YeM OOJblIe ero
paspsanHocTh. B Hacrosiee Bpemst ucnonb3ytores 18,16, 32- u 64-pa3psigHbie MPOIECCOPHI, MPUYEM
MPAKTUYECKH BCE COBPEMEHHBIE ITPOrpaMMbl pacCUUTaHbl Ha 32- 1 64-pa3psAHbIE IPOIECCOPHI.

YacTto yTOUYHSIIOT pa3psIHOCTH Mpoleccopa W muiryT, Hampumep, 16/20, uto o3Hauaer, 4TO
IpoLeccop uMeeT 16-pa3psaaHyro MUHY JaHHBIX U 20-pa3psaaHyro MHHY aapeca. Pa3psaHocTs agpecHOn
UIMHBI OMpEJENseT aJpecHOe MPOCTPAHCTBO IMpPOIECCOpa, T.€. MAKCHUMAaJIbHbIII 00BEM oOIlepaTUBHON
MaMsTH, KOTOPBI MOXKET OBITh YCTAaHOBJICH B KOMITBIOTEPE.

B mepBoM oOTedecTBEHHOM IepCOHANIBHOM KomibioTepe «Arat» (1985 r.) ObLT1 ycTaHOBIIEH
IpoIeccop, UMEBIINNA pa3psAHOCTh 8/16, COOTBETCTBEHHO €ro aJpecHOe MPOCTPAHCTBO COCTABIISIO 64
K6. CoBpemennsiii iporieccop Pentium II umeer paspsaHocts 64/32, T.e. ero agpecHOE MPOCTPAHCTBO
cocraBmsieT 4 1'6.
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[Tpon3BOUTENBHOCTD IIPOLIECCOpa SABISETCS HHTETPAIbHON XapaKTEPUCTHKOM, KOTOpast 3aBUCUT
OTYACTOTHI MPOIECCOPA, €T0 Pa3PSTHOCTH, & TAKIKE OCOOCHHOCTEH apXUTEKTYphl (HATMYHE KAII-TIaMSITH
u 1p.). IIpousBoauTENbHOCTH TpoOIleccCOpa HENb3s BBIYUCINWTH, OHA OMNpENENseTcs B Ipolecce
TECTUPOBAHUS, T.€. OMPENEICHUS CKOPOCTHU BBIMIOJIHEHHUS MPOLECCOPOM OMNpPENETECHHBIX OMNepalnuil B

KaKOH-JIM00 MpOrpaMMHOM Cpejie.
2. [Iporpamma CPU-Z OecrinatHasi, ckadaTh €€ MOXHO Ha caiiTe pa3paboTunka. ABTOp

MpOTrpaMMBbI
- Franck Delattre. I[Tporpamma peryisipHO 0OHOBIISCTCS.
ITocne pacnakoBku u 3amycka CPU-Z OTKpbIBa€TCA OKHO C BOCEMBIO BKJIAJIKAMH 110 OCHOBHBIM

IapaMeTpam LIEHTPaJIbHOIO MpOoLeccopa U NaMsATH KoMIbtoTepa (puc.l):

6]
U | Cachey | Mardsoard | Memory | 595¢ [ eapPacx ! Bervh | Al
Processor
Mame frtwl Core S 2300
Code Nare Sanddy Bodge Max TDP  USOW
Package Socket 1158004
Technchgy 2 Core Volage gssy
Speanatn I Core ™ I5-2300 OV € 2.500H
Farmdy 5 Nodel A Stepping
Ext. Famdy s 1, Moded 24 Ravsnn o2
Instructors MMX, SSE, SSE2, SSE3, S55E3, 5554, 1, 55E4.2, ENEAT, VT,
RES, AV
Clodks (Core 20) Cadre
CoreSpeed = 2090.55M LiData | 4%32KEpes Sway
Multpber 35, 31) L1 fnst 4 x 32 ¥Bytes Sweay
But Speed 99,76 M2 Level 2 Ax 255 1Dtes 3wy
Level ] O Miytes L2vay
Seecton [ -] Cores | 4 Threads | 4
Took |v| vekdam | Cose

ver. 1530, x84

Puc.1. OxHo nmapametpoB nporeccopa nporpammel CPU-Z

[Ipn cBopaunBaHMM B JIOTOK IporpamMma BBIBOJUT B HEM TEKyIlee 3HAuU€HUE 4YacTOThI
nporeccopa; Ha 3akinagke SPD, kpome gaHHBIX 00 ycTaHOBIEHHBIX Moaysax O3Y, MOXHO y3HaTh O
3aHATBIX cnoTax (puc.2). Takum o00pa3oMm, Bbl MOXETE, HE BCKpbIBas KOMIIBIOTEP, ONPEIEIIUThH
BO3MO’KHOCTh HapalUBaHUs MaMSITH, YTO OCOOEHHO YAOOHO JUIsl HOYTOYKOB.

U | Caces | Mardcerd | Menary B0 | Grapiecs | Benehs | About |
Merrory [od Sedecton

[sorae | ioom3

Modue Soe
Max Banclvct PC
Marufschures Crudal Technokogy Rarks Dus
Farthurber | CT3106302 3008 C 108
Week/ros 04/ 14
e 2 EEC#4 EDEC#3 REUEC W FOtL #7
Freguency | S0OMH 655 e PR3 Ny 00 My
CAS= Ladency &0 5.0 10.0 110
RASE 8 CAS# 8 8 % 11
RASE Precharge £ a D i
HAS 2 4 ” 2
Lo 0 3
Volags | L3OV 0 5 Loy
Yer, LEJ OGS (o v] Vi e Clotn J
Puc.2. OKHO OCHOBHBIX ITApaMETPOB MOAYJIEH TaMATH
2. [Mporpamma AIDA64. VYrtummra FinalWire Ltd. nmn1s  TectupoBanus u

UICHTH(PHUKAIIUN KOMIIOHEHTOB NIEPCOHAILHOTO KOMIIBIOTEPA MO/ YIIPABICHUEM OMEPAIIMOHHBIX CUCTEM
Windows, mpemocTaBisonias AeTalbHBIE CBEICHUS 00 armapaTHOM M IPOTrPaMMHOM OOECTICUCHHH.
SABnsierca mocnenoBarensHuUIleil Everest, mpunamiexareir ¢ 2004 mo 2010 roga xommanuu Lavalys,

KOTOpasi B CBOIO o4epeib ocHoBaHa Ha AIDA32.
82



mh'.’n'-ld 3700000 Deta o _ COLL: AJATTa0d <P 2000 Motz 150 ITRI NS
Puc.3. Okno nporpammsl AIDAG4

JanHast mporpaMma Mmo3BOJISIET MOJTYYUTh B MEIBYAUIIUX TOJPOOHOCTSAX BCIO HHPOPMAIHIO 000
BCEX MMEIOIIMNXCS KOMIUIEKTYIOIIUX U YCTAaHOBJIECHHBIX MPOrpaMMHBIX MpoaykTax. Kpome Toro, B Heil
UMEIOTCS HECKOJIBKO OCHUMAaPK-TECTOB:

. YteHue H3 NAMATH — DTOT TECT HCMOJb3YyeT MAKCUMYM OIEPATHUBHOW TaMATH,
nocTynHou ans urenus. Koa Tecta HamucaH Ha accemOiiepe U ONTHUMHM3UPOBAH Ml BCEX MOMYJISPHBIX
nporieccopoBor AMD u Intel; mpu 3TOM UCTIONB3YIOTCS HE TOJBKO CTaHAAPTHBIC KOMaHIBI X860, HO H
Habopsl uHcTpykuud MMX, 3DNow!, SSE u SSE2. Bo Bpemsi Tecta HempepbBHO MPOU3BOIUTCS
npsiMoe oOpaiienue K namsatu. Jlanasle ynTaroTcs u3 010ka pasmepom 16 MO;

. 3anuc, B maMATb — OTOT TECT HCIOJNB3YyeT MAaKCUMyM OIEpPATUBHOM MaMSTH,
noctymHoW s 3ammcu. Koj Tecta Takyke HamucaH Ha acceMOyiepe W ONTUMHU3HMPOBAH IS BCEX
nonyJsipabIxiiporieccopos or AMD u Intel; B Tom uuciie ¢ ucmoapb30BaHHEM CTaHAAPTHBIX KOMaHI X86
n HabopoB wHCTpykimid MMX, 3DNow!, SSE u SSE2. Bo Bpems Tecta 3amuch NPOW3BOJIUTCS
HEMpPEPBIBHO, IMyTEM MPSMOTo oOpaleHus K namsTy. JlaHHbIe 3aniCchIBaloTCs B 670K pasmepom 16 MO;

. KonupoBaHue B maMsTH — 3TOT TECT UCIOJB3YET MAaKCHMyM OIEPATUBHOHN MaMsTH,
NOCTymHOU amsi konupoBanus. Koa Tecta Takyke HamucaH Ha acceMOliepe, ONTUMU3HPOBAH ISl BCEX
nporieccopoB AMD u Intel ¢ ucnonp3oBaHueM CTaHZApTHBIX KOMaHI X86 W HAOOPOB HMHCTPYKIHA
MMX, 3DNow!, SSE u SSE2. Bo Bpems TecTa mpou3BOIUTCS 3aluch OJ0Ka mamsTu pasmepom 8 MO B
apyroii Ojok mamsATH pasmepoM 8 MO. Omnepamnyuy BBITOJHSIOTCS HEMPEPHIBHO IYyTEM MPSIMOTO
oOparlleHus: K TaMsITH;

. 3agep:kka maMATH — 3TOT TECT U3MEPSET THITHYHYIO 3aJICPXKKY TP YTCHUU JaHHBIX U3
CUCTeMHONTIaMATH. Bpems 3a7iep KKy maMsITH 03HA4YaeT MHTEPBAT BPEMEHH MEXIY 3allyCKOM KOMAaH/IbI
Ha YTCHWE M WX TOCTYIUIGHHEM B PErHCTphl Tporieccopa. Kom Tecra HammcaH Ha acceMOiepe U
ucrnonb3yeT 1 MO AaHHBIX, K KOTOPHIM OOpaliaercsi ¢ MCIONb30BAaHHEM MPSIMOr0 JOCTyNa K MaMATH.
IIpu pabore TecTa MCMONB3YIOTCS TOJNBKO CTaHAApTHBIE KOMaHJIbl X80, OJUH MOTOK HA OJHOM sJIpe
Mpoleccopa;

. CPU Queen — mpocToil TeNOYHCIeHHBIA TECT Mporeccopa, (HOKyCHUpYIOUUiicS Ha
BO3MOYXHOCTSIX MPOTHO3HPOBAHUS BETBJICHUS MPU PEIICHUU KIACCUYECKON 3a/laun «IpobiemMbl dhep3s»
Ha 100- K1eTOYHOM TOCKE;

. CPU PhotoWOrxx — 1eTo4iCIeHHBIN TECT TS OICHKH BBIMOJHEHHUS Pa3InYHBIX 33144
o01ero xapakTepa, BBITIOJHIEMBIX Mpu 1udpoBoit o6padoTke poromzodOpakeHuii. Bo Bpems Tecta ¢
oueHb OonbpIMM u300pakeHneM B manuTpe RGB BeIMONHSAIOTCA cleAyromye Omepanuu: 3aIHBKa,
oTpakeHne, MoBopoT Ha 90° Mo W MPOTHUB YACOBOM CTPENKH, 3alOTHEHHE M300paXE€HUs TOYKAMHU CO
CIIy4aifHBIM IIBETOM, TIEPEBOJ] B OTTEHKH CEPOT0, MOJIYICHUE HEraTuBa. DTOT TECT CUIILHO 3arpyKaeT He
TOJIBKO apu(METHYECKHE Y3IIbI MPOIeccopa, HO W IMOJCHCTEMY JIOCTymNa K mamstH. DakTHYecKd OH
TeHEpUPYET OTPOMHOE KOJIMYECTBO OOpAIlleHUH K MaMsITH W BBIIBISIET HEI(DPEKTUBHOCTH CHCTEM,
cozepxammx 0oyiee IByX sep;

. CPU ZLib — neno4yuncineHHbIi TeCT, U3MEPSIOIIUI IPOU3BOIUTEILHOCTh TIpoIieccopa U
MaMSITH IPUBBIMOJIHEHHH OTIePaIiii CKATHI C HCIIOJIb30BaHUEM 00IIeA0CTymHOM ondmuoreku ZIib;
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. FPU Julia — usmMepsieT IpOM3BOIUTEILHOCT MPH BBHIIIOJHEHUH OIEPAIlUil OAMHAPHOM
ToyHoctu (32 OuTa) ¢ IUIABAKOIICH 3amsATOW IS pacyera HECKONBKHX (PPAarMEHTOB IOMYJISIPHOTO
¢bpakrana Julia. Kox Tecra HamucaHn Ha accemOiepe M ONTHMH3HPOBAH JUISI BCEX IOMYJIAPHBIX
nporeccopoB oT AMD wu Intel; mpu 3TOM UCHIONB3YIOTCS HE TOIBKO CTaHAAPTHBIE KOMaHIBI X87, HO H
pacmupenabie Habopsl HHCTpYyKIui MMX, 3DNow!, SSE;

. FPU Mandel — u3mepsieT mpon3BOUTEIILHOCTD TIPU BBIMOJHEHUH OTIEPAIfid JBOHHOM
toyHoctd (64 OWra) C IUTABAOMICH 3amsATOM JUIS pacueTa HECKOJIBKHUX (parMEeHTOB IOMYJISIPHOTO
¢dpakrana MannensOpora. Kox Tecta Takke HamucaH Ha acceMmOiepe M ONTUMHU3UPOBAH IS BCEX
nomnyJisspHbIX TporieccopoB AMD u Intel ¢ ucronb3oBannem HabopoB HHCTPYKIHil X87 u SSE2,;

. FPU SinJulia — wu3mepsier mnpoM3BOAMTENLHOCTh TPHU BBINOJHEHUHM OIEpaLUii
pacmpenHoii touHoctd (80 OuT) ¢ muaBaromiell 3amATOM IS pacdera OJHOro (parmMeHta
Moudunrpoantoro ¢paxrana Julia. Kox tecra takxke HanmucaH Ha acceMOiiepe U ONTUMHU3HPOBAH IS
nporeccopoB. AMD  u Intel ¢ wucnonb3oBaHHEM TPUTOHOMETPUYECKHX U IKCIIOHEHIIMATbHBIX
MHCTpYKIMK Habopa x87.

3. OCCT (or «OverClock Checking Tool) — mnporpamma s TEeCTHPOBAHHMS
COCTOSIHUSI IICHTPAJIBLHOTO IPOLIECCOPA.

XapakTepUCTUKU IPOrPaAMMBI:

. 3 pa3IUYHBIX THUIIA TECTOB

o CPU = onepatuBHas naMsATh HE TECTUPYETCS, 3aMEPSETCSl HArPEB MPOIEccopa
CPU,peructpupyroTcsi OmOKU mpoieccopa.

o RAM = ocyuiecTBiisieT MaKCHUMaJbHOE BBISIBICHHUE OIINOOK, TECTUPYETCS BCS
LIENIOYKANIPOLIECCOP-YUIICET-ONIEpaTUBHAS TAMSITh.

) CMmeniaHHbIN = TECTUPOBAaHUE MPOLIECCOPA U ONIEPATUBHOM MaMATU
4epeayroTCs.

. 3 pexXrMa TECTUPOBAHHUS

) ABTOMaTHYECKUN = OJJUH CMELIaHHbIN TECT.

o HactpanBaemplii (0eckoHEUHBII) = OECKOHEUHas 1IeMI0YKa TECTOB 110 BalllEMy
BEIOODY.

o HactpauBaemslii ((pUKCUpOBaHHBIN) = MIpOBEpPKa C TUIIOM TeCTa 110 BalleMy
BBIOOPY(IVTUTENIBHOCTD BBl TAKXKE OIPEEIIIETE CAMOCTOSTENBHO).

. WuTerpupoBaHHas cucTeMa MOHUTOPUHTA U MOJIYYEHHs] CHCTEMHOM HH(OopManuu,
pa3paboTaHHasiHa IBUXKE Takux nporpamm, kak CPU-Z u Hwmonitor.

. Buensis nporpaMmma MOHUTOPHHTA MTOJIEPKUBAET MHOXKECTBO IJIATMHOB (HaIIpumep,
Everest,Speedfan u muorue npyrue).

. I'paduku MITIOCTPUPYIOT TEMIIEPATYPY U HAMIPSKEHUE BAILIEr0 KOMIIBIOTEPA.

Puc.4. Oxno nporpammsr OCCT

MoHunTOpHHI
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[Tpu nomomu nporpammel OCCT MBI cMOKEM TPOBECTH TECT ClIEAYIOMMX KoMToHeHTOoB [1K:
[Iponeccop, OneparuBHas mamsth, 1 Marepunckas miata — CPU:OCCT

[Tponeccop — CPU:LINPACKBuneokapty — GPU:3D

brok nmuranust — POWER SUPPLY

[TIporpamma OCCT npu mpoXOoKJICHHHM TeCTa 1aeT MAKCHUMAaJbHYIO HArpy3Ky Ha TECTHPYyEMbIC
kommoHeHThl [IK. W ecnu TectupoBaHue 3aKOHYHIOCH Oe3 ommoOok, To [IK u cucrema oxiakaeHus
MTOJIHOCTBIO MCIIPABHBI.

B okHe HacTpoek camoe TJIaBHOE MPOCTABUTh TEMIEPATYpPhl, IPU JTOCTUKEHUU KOTOPBIX TECT
OyZeT OCTaHOBJIEH, 3TO HEOOXOAUMO JUIsl MPEJOTBpAIICHUS BBIXOJA M3 CTPOs Kakoro JMbo ysia oT
neperpesa.

Ecnmu Bamemy 1K 5 u 6omee ner, To BeicTaBisaiiTe Temmepatypy 80°C. bosiee mo3aHero BeIycka
JIETaI OYEHb YYBCTBUTEJIBHBI K TIEPETPERY.

PekoMeH10BaHHOE aBTOPOM IPOrpaMMbl BpeMs Ul IPOXOKJIeHUs TecTta -30 MUHYT, HO caMmoe
ontuMaiabHoe BpeMmsi — 370 1 yac. Ecnu ¢ xene3oM ecth mpoOsieMbl, TO 3a 1 4ac OHM TOYHO MOKaXyT
ceOs!
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Puc.5. Okno Hactpoek nporpammel OCCT

Pexxum TectupoBanus:

Bonbmioit Habop — Tectupytotest Ha omOku [Iponeccop, OneparuBHas naMaTh, 1 MaTepuHCKast
miara (YUIceT).

Cpenumii Habop — Tectupyrotest Ha ommbOku [Ipouneccop n OnepaTuBHas naMaTh. Masbiit Habop
— Tectupyercs Ha ommOku Tosbko [Ipoueccop.

Ecnu xe mpu mpoXoKIeHMM TecTa BCE-TaKd BO3HMKIM OLIMOKH, TO: B OKOIIKE MPOrpaMMbl
OyZeT onucaHa NpUYMHA OCTAHOBKM TECTa M €CJIM OCTAHOBKOM TecTa MOCIYXHa BHICOKasi TEMIleparypa,
TO CTOMT MPOBEPUTH, U MOYUCTUTH OT IBUIM CUCTEMY OXJIAKIECHHUS, €CIU TECT IPEepBaH H3-3a OLIMOKHU
anmnapaTHoi yactu kakoro-nu6o ysna [IK (mponeccopa, BuaeokapTsl, aMaTH, MaTEPUHCKON IJIAThI) TO
TOTOBBTECH K CKOpOH 3aMeHe 3Toi cocTapisitoiei. Ecmu ommbka Beinuia npu tectupoBanuu bIT (O1oka
MUTaHM), TO 3TO €II¢ He TOBOPUT O €ro HEUCIPaBHOCTH, ckopee Bcero BII mpocTo He BHITATHBAET BCIO
CHCTEMY IPH MAaKCUMAJbHBIX Harpys3kax. JKuTb ¢ 3TUM MOXHO, paboTaTh KOMIIBbIOTEp OYAET, TOIBKO
IIpU BKJIIOYEHUH, HAPUMEP, KakoM-HUOY1b MOIIHON Urpbl, BII onsTh MOXKET HE BBHITSIHYTh CHUCTEMY.
Tak uyto 3agymarbes o 3ameHe BII Ha Oosiee MOIIIHBIN BCE K€ CTOUT.

IHopsinok BeINOTHEHUS padOThI:

1.  3anoyHMTH CIEAYIOIINE TapaMETPHI:

1. ®UO crynenra

2. Tun nmpoueccopa
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3 Yactora (MI 1)

4 MHoxuTEND

5. MomiHocTs (BT)

6. KonoBoe ums (st mpoueccopos Intel)
7 HaGopb! uHCTpYyKIIMiA

8 Tun pazsema

9

. Texmporecc
10. Hanpsokenue siapa
11. KonnyecTBo siiep v mMOTOKOB
12. Kam-namsrts Becex ypoBHER
13. Mopenb MaTepuHCKOMN TUTaThI
14. Yurncer
15. PazpsaHOCTD IMHBI JAHHBIX
16. PazpsaHOCTh MIMHBI aipeca
17. AnpecHoe mpoCTpaHCTBO

2.  Bwmomnuth TectupoBanue mnpoieccopa: CPU Queen, CPU PhotoWorxx, CPU ZL.ib,
CPU AES, FPU Julia,FPU Mandel, FPU SinJulia. Pe3ynbTars! 3amnucath B TETpaib.

3.  Bpmonauths TectupoBanue mpoueccopa B mnporpamme OCCT. B Hactpoiikax Tecta
yKa3zaTh MakcUMallbHytoTemnepaTypy He 6omnbiie 80°C. Ykazats Bpems tecta 30 MuH. Pe3ynbrarhl
3anucarb B TETPab.

®opma npeacTaBiIeHns pe3y/ibTaTa:
OtyeT o npojenanHon padore.

Kpurepum onenkmu:

OLeHKa «OTJIIMYHOY» BBICTABIIAECTCA, €CIIHM 33JJaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIII0» BBICTABIISAETCS, €CIIM XOJ BHIIIOJIHEHUS 3aJJaHus BEPHBIH, HO Oblia JOMyIIeHa
OJTHAWJIU JIBE OMIMOKH, IPUBE/IINE K HETIPABIIILHOMY PE3yJIbTaTy.

OLieHKa «yJOBJIETBOPUTEIBHOY» BBICTABIISETCS, €CJIU IPUBEACHO HETIOIHOE BBIITOJHEHUE
3a/1aHMUS.

OneHka «HeyOBIETBOPUTEIHHOY» BBICTABIISETCS, €CIIU 3aJaHHE HE BBIIIOJHEHO.
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Tema 2.6 3anomunarmue ycrpoiicrea 9BM

JladopaTopHoe 3ansiTie Ne 10
TecTtupoBanue oneparuBHoii namaTu. TecrupoBanne HAKM /|

Heab: HAy4YUTHCS TECTHPOBATH KOMIIOHEHTHI CUCTEMHOTO OJIOKA. YMETh 3alyCKaTh TECTOBBIE
MIPOrpaMMBbI, JIeJIaTh BBIBOABI 00 WCIPABHOCTH KOMIIOHCHTOB. Pa30WBaTh Ha JIOTHUECKUE pa3feiibl U
(hopMaTUpOBaTh KECTKUH JTUCK.

Boinosinus padory, Bel Oyaere:
ymembp:
— TOJKIII0YaTh IOMOJHUTEIbHOE 000PYJ0BaHNE U HACTPAUBATh CBSI3b MEXKY dJIEMEHTaAMU
KOMITBFOTEPHOU CUCTEMBI
— TIPOU3BOJUTH MHCTAUIALHUIO U HACTPOUKY MPOTrPAMMHOI0 00eCIieYeHUsI KOMIIBIOTEPHBIX
CUCTEM

MarepunanbHoe o0ecnieueHme:
MeTtonudeckue yKa3aHusi Ui BBIMOTHEHHSI 1a00paTOPHBIX padOT, KOMITBIOTED.

3aganue:

1. BBINOHUTE TECTUPOBAHUE ONIEPATUBHOM IaMATH
2. BBINIOITHUTE TECTUPOBAHUE KECTKOTO AUCKA

3. BbInonHuTh pa3oMBKY KECTKOIO AUCKA

4. BoinonHuTh popmMaTupoBaHue KECTKOTO AUCKA

Kpartkue TeopeTnyeckue cBeieHHsI:
OO01mue cBeIeHNA

Ilporpamma Memtest86+ v1.65

[Tone3nass yrtunura [UIsi TECTUPOBAHMS OINEPATUBHOM MaMsATH Kommbiorepa. [lpuuem,
TECTUPOBaHUE ocylecTBiseTcss u3 "unctoi cpenpl”, a He U3 Windows. [Ipu uncramiauun Memtest86
co3llaeres 3arpy3o4Has Auckera wiau 3arpy3ounslii CD, 3arpy3uBHIMCH C KOTOPBIX, MOXHO HayaTb
TECTHUPOBaHUE onepaTuBHON namsATh. [IporpaMMa n3BeCTHA BBICOKOM JOCTOBEPHOCTBIO PE3YJIbTaTOB, HO
U JIOCTaTOYHO JUINTENIbHBIM BpeMeHEeM, HeOOXOAMMBIM JUIsl TeCcTHpoBaHHsA. PaboTa MpoUCXOIUT
LIUKINYECKH, BCE TECThl IOBTOPSIOTCS HEOTPAHMYEHHOE KOJIMYECTBO pa3, MOKa IO0Jb30BaTellb HE
OTMEHHUT MX COOTBETCTByomIell KkomaHgoW. Takol mMOAXOA CIOCOOCTBYeT TOMY, 4YTO MOYKHO
OCHOBATEJIbHO MTPOTECTUPOBATh ONEPATUBHYIO NMaMATh. OObIYHBIN TecT npoxoaut 3a 20-30 MUHYT, eciu
e BBl XOTUTE OCHOBATEIBHO NPOTECTUPOBATH MAMSTh, TO MOTOHSINWTE YTHIUTY XOTs ObI CyTKU. Omubok
ObITh HE JOJDKHO. PeryisipHble OOHOBIIEHHS IO3BOJISIIOT HCHOJb30BaTh YTUIUTY Ha HOBEHIINMX
anmaparHbIX maTGopmax 0e3 ornaceHUi OMOTEeHIUABHBIX TPOOJIeMaX COBMECTUMOCTH.

Bad-block

[Tox bad-6moxoM moHMMaeTcss OOBIYHO KOHKPETHBIM yYacTOK JMCKa, HOpMalibHas padoTa ¢
KOTOPbIM HE TapaHTHUPYEeTCs WM HEBO3MOXHa BOBce. Ha Takux ydacTKax MOXKET COIEpP:KATbCS
pasznuuHas uHQOpManusg; 3TO MOTYT OBbITh JaHHbIE IMOJb30BaTeNId WU CiyxeOHas HH)OpManus.
[TosiBNIeHHE TaKUX CEKTOPOB MOKET OBITH OOYCIOBICHO pa3HbIMH MPUYMHAMHU, B OJHOM CIIydae TaKue
CEKTOPHl MOYKHO BOCCTAHOBUTH, B JPYTrOM HEIb3sl, B OJHOM HYXHO HCIIOJIb30BaTh OJHHU METOIBI
JIEYeHUs U IepeHa3HauYeHus B IPyroM JIpyTHE.

TexHomorust U3TOTOBJICHUS TUIACTUH ObLJIa HECOBEPIIIEHHAs TOT/Ia, M HECOBEpIIeHHa ceituac. He
CYIIIECTBYET METOJIOB CO3JaHUS UJICATHHON MOBEPXHOCTH, HE COAEpKAIIeld HU OJHOTO TUIOXOro OJoKa,
BOIIPEKH BCTPEUAIOIIEMYCSI MHEHHIO, UTO C 3aBOJIa BUHYECTEP MocTaBisieTcs 6e3 Hux. C poctoM o0bema
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JICKOB POCITIO KOJIUYECTBO COOMHBIX CEKTOPOB NPHU BBIXOJE C 3aBOJAA, M, MOHATHO, YTO TOJIBKO /10
OMPENIEICHHOTO0 MOMEHTa Ipoleaypa ux perucrpaiuuu B FAT Moria BBINOJHATCS B PYyYHYIO, HYXHO
OBLJI0O HAWTHU CIOCOO MapKUPOBaTh O3k, AaKe HE CMOTPS Ha TO, YTO HE WM3BECTHO, Kakas (haiyoBas
cucremMa OyJeT HUCHonb30BaThCcs. V300peTeHne TpaHCHATOpa MO3BOJIWIO PEIIUTh 3TH HPOOIEMBI.
Ha

BUHYECTEPE BBIIEISIIACH CIICMaTbHAs 3allUIIeHHast 001aCTh, Ky1a 3alUChIBAJICS TPAHCIATOP, B
KOTOPOM YCTaHaBJIMBAJIOCh COOTBETCTBHUE KAaXKIOrO JIOTHYECKOrO OJIOKa HENMpephIBHOW IENOYKe U
peasibHOTO (PU3UYECKOTO aapeca.

Ecnu Bapyr Ha moBepxHOCTH OOHapyXHUBajcs COOWHBIM OJOK, TO OH MPOCTO MpOIycCKalcs, a
JAaHHOMY JIOTUYECKOMY OJIOKY NpPUCBAMBAJICS aJpec CIEAYIoUero (hU3MUYECKH JIOCTYIHOTO OJIoKa.
TpancnsTop cuuThiBasica ¢ AUCKa Npu BKIOYeHUU. Co3/laHUE €ro BBINOJIHSUIOCH (M BBIIOJIHSETCS) Ha
3aBOJIE, U UMEHHO IIO3TOMY, @ HE OT TOT'0, YTO IIPOM3BOJUTENIEM MPUMEHSETCS Kakas - TO TEXHOJIOTHUs,
HOBBIEC JIUCKH Kak Obl HE cojepkaT 03/1-0;10k0B. Du3nueckrue mapaMeTpbl 0Ka3ajlucCh CKPBITH (U OHU
CIIMIIKOM PO3HWIIKCH, TaK KaK y (PUPM OKa3aIHCh Pa3Bsi3aHbl PyKU B IPOM3BOJICTBE CBOMX COOCTBEHHBIX
(¢hopMaTOB HHM3KOrO YpOBHS, M IOJIb30BATEs 3TO HE 3a00THIIO), JeeKThl MOMEYaIUCh Ha 3aBOJIE,
YHUBEPCATbHOCTDh YBEIMYUIACS.

B 3aBucumoctu ot mpupojsl mnpoucxoxaeHus sce BAD-010ku MOXHO HOJpa3fenuTh Ha JBE
OOJIBIIIKE TPYIIIEL: JIOTHYECKUE U PU3NICCKUE.

®uznyeckne. JledexkTl MOBEPXHOCTH MOTYT OBITH CBSI3aHBI: C TOCTEHNEHHBIM H3HOCOM
MarHUTHOTO TIOKPBHITHSI JTUCKOB; IPOCOYMBINUMCS uepe3 QWIbTP MEIbYANIIMM YaCTHIIAM ITBLUIH,
KMHETUYECKasi SHEPIHsi KOTOPBIX, PA30TrHAHHBIX BHYTPH HAKOIMTEINSA 10 KOJOCCAIbHBIX CKOPOCTEH,
OKa3bIBa€TCSl  JIOCTATOYHOM U IOBPEKICHUS IOBEPXHOCTH,  PE3YJbTaTOM  MEXaHMYECKHX
MOBPESXKACHUM TpHU ynape, IpU KOTOPOM M3 TOBEPXHOCTH MOTYT BBIOUTHCS MaJe€HbKHUE YaCTHUIIBI,
KOTOpblE IIOTOM B CBOIO OdYepelb Takke OyayT BbIOMBATh JPYyrHe€ YacTUYKW, U IPOLECcC Moijaer
JTAaBUHOOOPA3HO (TaKkue YacTHUIIbl OYIyT CKAaThIBaThCS C IUIACTUH MOJ JEHCTBHEM IIEHTPOOEKHBIX CHII,
HO 3HAYUTEJIHO JIOJIBLIE U TsDKEJee, TaKk Kak OyayT yJep>KUBaeMbl CUIIAMH MarHUTHOTO NMPUTSHKEHUS).
DTOo erie 4peBaTo TeM, YTO C HUMH OyJeT MPOUCXOAUTH CTOJKHOBEHHE T'OJOBKH, Mapslleil Ha OYEeHb
MaJIOM BBICOTE, YTO BBI3OBET €€ HArpeB W YXYyAIICHHE pabOouuX XapaKTEPUCTHK - OyAyT BO3HHKATbH
UCKaKeHUsl curHaia (pes3ynbTar - omuOku ureHus). K dusuueckum 0631aM MOXKHO TakkKe OTHECTU
cOOifHbIE CEKTOpa, TMOSBICHUE KOTOPHIX OOYCIOBICHO HEHCIPABHOCTSAMHU JJIEKTPOHHOW WIIH
MEXaHMYECKOM 4acTH HAKOMUTEIs, HallpuMep OOPBIB T'OJIOBOK, CEPhE3HbIE MEXaHUYECKUE TTOBPEKACHHUS
B pe3yJbTaTe yjaapa - 3aKJIMHMBaHHE KaTyIIKH MO3UIMOHEpa WK JUCKOB, CMEIIEHNE IUCKOB. B 1nenom
e JIJIsl 9TOTO BHUJIa MOBPEXKACHUN XapaKTepeH KaTacTpopHuecKuii XxapakTep.

Jlornueckue: MOXHO BBIIETUTH CIIEYIOLINE KATETOPUU:

1. Camblit mpocToii citydaii: ommOku ¢ainoBoil cuctemsl. Cektop nomeueH B FAT kax
cOOIHBII, HO Ha CAMOM JIeJie TAKOBBIM HE ABIIAETCS (paHbIIe TAKUM MPUEMOM IOIH30BAIUCH HEKOTOPHIE
BHUPYCHI, KOTJ]a HAa HEOOJBIIOM 00beMe BUHUECTEpa TpeOOBaIOoCh HANTH cebe YKPOMHOE MECTEUYKO, He
JOCTYITHOE POCTBIMU CPEJCTBAMHU).

2. HeucnpaBumble normdeckue O037b1 - XapakTEpHbl Uil CTAapblX BHHYECTEPOB
HCIOJIB3YIONIUX 3aMUCh C MONSAMU HAEHTU(UKATOpoB. Ecian y Bac Takoil JUCK, TO BIOJTHE MOXETE C
HUMH CTOJKHYThCS. OOyCIIOBIEHO HEBEpHBIM (hopMaToM (PHU3NYECKOro ajpeca, 3alMCaHHOTO s
JAHHOTO CEKTOpa, OIIMOKAa KOHTPOJBHOW CyMMbI Ui Hero M T.J. COOTBETCTBEHHO, HEBO3MOKHO
oOpamenue k Hemy. Ha camoM jene OHM BOCCTaHOBMMBI, HO Ha 3aBojie. IlockoybKy ceidac
UCTOJb3YETCsl TEXHOJIOTUS 3amucu 0e3 mosiel WIeHTU(UKATOPOB, TO 3TY Pa3HOBHJIHOCTb MOKHO
CUMTATh HEAKTYaJIbHOM.

3. HcnpaBumble sorndyeckue 0371 He Tak yX peako BCTpedaeMblil, OCOOEHHO Ha
HEKOTOpBIX THUMaX HakomuTened TUN cOOiHBIX OiokoB. IIponcxoxaeHneM B OCHOBHOM 0Os3aHbI
omuOKaM 3aMMucu Ha JUCK. YTeHHEe MPOU3BECTH C TAaKOTO CEKTOpa HE YIaeTcs,, TaK Kak OOBIYHO B HEM
ECC kom He COOTBETCTBYET MaHHBIM, a 3alUCh OOBIYHO HEBO3MOXKHA, TaK KaK TEpe] 3aluChio
OCYILIECTBIISETCS MIPEIBAPUTENBHAS MPOBEPKA MOAJIEKAIIETO 3alIUCH MPOCTPAHCTBA, U MTOCKOJIBKY C HEH
yXe OOHapy>KeHbl MNpoOJIeMbl, 3amHuch B JaHHYIO 00JacTb OTKJIoHsAeTcs. T.e. momydaercs OOk
HEBO3MOXHO MCIIOJIb30BaTh, XOTsS (PU3UYECKH MOBEPXHOCTh, UM 3aHMMAaeMasi B ITOJIHOM HOPSJIKE.
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JledekTsl MoA00HOTO PoJia MOTYT OBITh MHOT/IA BBI3BAHBI ONTMOKaMH B MHUKPOIIPOTpaMMe BHHYECTEPA,
MOTYT OBITH CITPOBOIIMPOBAHBI MPOTPAMMHBIM 00ECTICUEHUEM HIIM TEXHUYECKUMU MPUINHAMH.

4, [TossBnenuss Ha BuHYecTepax BAD-0510k0B 3TOro Buaa 0053aHO OCOOCHHOCTSIM
TEXHOJIOTHHUITPON3BOICTBA: HUKOT/IA HE CYMIECTBYET ABYX a0COIIOTHO OJAMHAKOBBIX YCTPOMNCTB, KaKHe-
TO WX MapaMeTpbl HEMPEMEHHO OTIWYarOTCs. IIpH MOAroTOBKE BHHYECTEPOB Ha 3aBOJIE, I KaXKJIOTO
orperensercss Ha0Op mapaMeTpoB, OOECHEeUMBAIOMIMX Hauiaydiiee (YHKIMOHUPOBAHUE JIaHHOTO
KOHKPETHOT'O 3K3eMILISIPa, TAK HA3bIBAEMbIC aJJalITUBBI. DTH IMApaMETPhl COXPAHSIOTCS, U B ClIydae eCIIH
OHM KaKHM TO 3araJIOYHbIM 00pa30M OKa3bIBAIOTCS MOBPEXKICHBI, TO PE3YJIbTATOM MOXKET OBIThH IMOJTHAS
HEepabOTOCIIOCOOHOCTh JUCKa, HecTaOuiabHas ero pabota WM OOJBIIOE KOJWYECTBO COOMHBIX
CEKTOpPOB

MOSIBJISIFOIIMXCS. ¥ MCYE3AOIIUX TO B OJHOM, TO B IPYTOM MecTe. B TOMalIHUX YCIOBHSX C 3THM
CIeTaTHhHUYETO HEJb3s1, HO BCE MOXKHO HACTPOUTH HA 3aBOJIC HIIU B CEPBUCHOM IICHTPE.

Ilporpamma MHDD

[Iporpamma MHDD siBisieTcss o4eHb yJOOHBIM MHCTPYMEHTOM JUISl TUArHOCTMKH M PEMOHTA
BuHYecTepoB. [lporpamma sBiseTcss yHHBEpCaJbHOW, OHa pabOTaeT €O BCEMH HAKOMHUTEISIMU C
unTepdeiicom ATA He3aBUCHUMO OT MPOU3BOAUTENS U Mozenu. PaboraTh mporpaMma crocoOHa U3 moj
gucroro DOS, u npsimo n3 Windows. YTunura crocobHa 3ammycKaTbes ¢ JII000ro, He 3alIUIIeHHOTO OT
3allUCH HOCHUTENsSI Ha KOTOPOM €CTh HEMHOIO MecTa JUIsl 3allMCU BPEMEHHBIX (DaiijioB M MPOTOKOJIOB
pabotel (MuHMMaNBHO HyXHO 70 KOalT, pekomenayercs 20 Moaiit). He ucnons3yiite mporpamMmy c
TOTO € AUCKA, KOTOPBIH AUArHOCTUPYETE U JICUUTE.

[Tocne 3amycka mpu Hanuuuu Oojiee 4YE€M OJHOTO HAKOIUTENs B CHUCTEME IIpeJIaraeTcs
BBIOPATHTOT, C KOTOPHIM MbI XOTUM paboTaTh.

Drive parameters PRESS F2 to DETECT Current position

Device Select
[leyl [device infol

port 1Fbh
1. 5T34311A
2.

port 170h
3. ST3Z20a11A
4.

port 100h
5.

Ho PCI controllers found.

Enter HDD number [3]:

I (c) maysoft aka Dmitry Postrigan, http:/smhdd.net | 2.9 | i 18:14:55
Ha 9KpaH 6y,[[eT BBIBCICHA ITOJACKA3Ka 00 OCHOBHBIX KOMaHIaXx ImporpaMMBEl.
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DRSC DRDY
Drive parameters PRESS FZ to DETECT Current position

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

Online HELP

id hpa puad

scan fujlst unlock i randombhad

aerase rhpa d ispusd 55 fuj

erase r Ff ras makebad

batch cls aam pciscan

rpm nhpa init tof wdrd wdwr wdem

smart port stop wait wdfmtold

killfuj akillfuj fuckfuj ibme wdwep wircp
wdfmt wdfmtsa

au FLLT uadm

Press <F2>

i (c) maysoft aka Dmitry Postrigan, http: 7mhdd.net | 2.9 | 1 17 :56:49

WMunmann3upoBaB BEIOPAHHBIA HAKOIUTEh HAKATHEM F2 moiydaeM HCYEpIBIBAIONIYIO O HEM
uH(pOpMalIMIO:  Ha3BaHUE  MOJIENM; JIOTMYECKHE TEeOMETpPHI0  JAHuCKa  (JIOTUYECKOEe  YHUCIIO
[WIMHAPOB/TOJIOBOK/CEKTOPOB  HAa JIOPOXKKE); CEPHHMHBIM HOMEp; BEPCHIO MHKPOKOJAA;  YHCIIO
aipecyeMbIX

yepe3 LBA 6GuokoB; nonnepxuBaemble ¢yHKUun ATA u MakcuManbHbIA HOJIEPKUBAEMBIN
pexum; cocrosaue SMART (BkiIrOYeHa JIM); COCTOSIHUE CHCTEMbBl 3alIUThl (BKIIFOYCH/BBIKIIOYCH
anmapaTHbIA MapoJb); TOJIHBIA pa3Mep BUHYECTEpa; Pe3yiIbTaT MPOXOKIESHUS OCHOBHBIX TeCTOB. YacTh
3TO MH(pOopMaIuu 0TOOpakaeTcsi BO BTOPOU CBEPXY CTPOKE Ha 3KpaHe U BUIHA IpU padoTe.

DRSC DRDY
1

5T34311A 8944-15-63
SN :SBFEYZBC  Fl:8.01 LEBAs :8452088
Support : DLMCode LBA HPA DMA (UDMAZ ,MJDMAZ2)
: : Enabled
Security: high, OFF. Size 4126Mhb
Device Reset... OK

ing Drive Parameters... OK.
Recalibrate. .. DK

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

Kpome TOro, 0 COCTOSHUM UCKAa W €r0 3aHSITUU B JAHHBIH MOMEHT BPEMEHHM CHTHATH3UPYIOT
WH/IMKATOPHI B CaMO# BepXxHel cTpoke. OHH HECYT CIeTy IOy 0 HH()OpMAITHIO:

BUSY - nakonuTenp 3aHAT U HAa KOMaH bl HE pearupyer;

WRFT - omuOka 3amnucu;

DREQ - HakonuTenb ®axJ1eT 0OMEHIThCSI JaHHBIMU C BHEITHUM MHPOM,;

ERR - B pesynpraTe Kakoi-nmubo omepanuu Bo3HHKIA ommOka. Korga 3aropaercs sToT OwT,
oOpaTuTe BHMMaHHE Ha NPaBYI0 BEPXHIOI YacTh 3KpaHa. Tam OylneT oToOpa)keH TUN MOCieqHen
OLMOKU: (IeHCTBUTENBHO TOJIBKO MPH 3ax>keHHOoU Jamnouke "ERR"):

AMNEF - Adress Mark Not Found - OO0paimieHne K KakOMy-TO KOHKPETHOMY CEKTOpY He
yAaJI0Ch. BeposITHOM MPUYMHON SIBISETCS MOBPEXKIECHNE 3TOIO CEKTOPA, MOBPEXKICHHUE €r0 MOoJIen
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nneHTudukanuu (ymoMuHanue o0 3TOM eCcTh 3/1ech). Ho cpa3y mocie BKIIOUSHHUST HAKOTUTES, KaK pas
HAa00OpOT, CBHUJETEIBCTBYET 00 OTCYTCTBUM TpoOJieM M cooOmaer o0 YCHEIIHOM BBIOJHEHUU
BHYTpPEHHEH JMAarHOCTUKH .

TONF - Track 0 Not Found - He HaiiieH HYJIeBOIl TpeK.

ABRT - Abort, komana oTBepruyTa;

IDNF - Sector 1D Not found;

UNCR - Uncorrectable Error - Ommbka He ckoppekrtupoBanHas komom ECC. BepostHo, B
JTAaHHOM MECTE UMEET MecTO ObITh Jlornueckuit BAD-0110k.

Kpome »Tux B Bepxy MOryT roperh emie jaBa uHaukaropa - PWD - curnanusupyromas o0
YCTaHOBJICHHOM ammapaTHoM naposie, 1 HPA - ecnu pasmep HakomuTenst ObLT M3MEHEH C IMOMOIIBIO
komanbl HPA (st ckpeitst BAD-0110K0B B KOHITE JIMCKA).

Hns obnapyxenuss BAD-61okoB B mporpamMMe ecTh BO3MOXHOCTh HPOBEPKH ITOBEPXHOCTH
xecTtkoro nucka. Ilpuuem mnomyuyeHHas uH@opmanus OyaeT oueHb MOAPOOHO OTpa)xkaTb COCTOSHUE
noBepxHocTu. BrI30B ocymectBisgercs koHcosnbHOM koManaoid SCAN. IIpoBepuTh MOKHO Kak BEChH
JUCK TICJIMKOM, TaK U KaKOW-TO OTIEIbHBIN ydacTOK moBepxHocTH. [locime Habopa komanapl SCAN

MOABJIACTCACICAYOIICTO BJ1d MCHIO!
DRSC DRDY
1 L 1

ST34311A 8944.-15-63
- LEFUVZLC - Sean Parameterss [SPACE or ENTERI-change |
Support : DLMCode LB
SMART : Enabled Starting CYL : ©
Security: high, OFF Starting LBA : B
Device Reset... DK LOG : OFF
Setting Drive Param Remap : OFF
[Fecalibrate... DK Ending CYL : 8943

Ending LBA : 84526079

Timeout(sec) : 30

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

Erase WAITs : OFF

Press the arrow keys for mnavigate on HDD during scan.

BepxHss cTpoka - 3T0 pexuM paboTel ¢ BUHUecTepoM. [1o ymonmyanuto tenepb TaM ctout LBA,
MEHSTh 4TO-TO Bpsi/ Jin MoHano0uThes. B crpokax Starting Cyl/LBA, Ending Cyl/LBA BeicTaBnstorcs
HavyaJIbHBIM U KOHEUHBIN OJI0K i LBA TpaHcnsiimu u HadalbHBIA/KOHEUHBIN mumHap s CHS (s
MIPOBEPKH KOHKPETHOI'O ydYacTKa). 3HAUEHUS MO YMOJYAHUIO COOTBETCTBYIOT IOJIHOW MOBEPXHOCTH.
MokHO BKJIFOUHTH MEpEeHa3HauY€HUE COOMHBIX CEKTOPOB Mpu OoOHapykeHHHM OHBIX (PyHKIus Remap).
Timeout - BpeMsi OTBOIUMOE HAKOMHUTENO sl BBIOJHEHHUS ONEpalii. Pe3ynbTaThl MPOBEPKH MOXKHO
3aHeCTH B MPOTOKOJ. [Ipwm TecTe MOBEpXHOCTH Ha dKpaH OyAyT BBIBOAMTCS KBAaJIPAaTUKW (OIWH TaKOU
KBaJIpaTUK paBeH 255 cekTopaM (Ipu TeCTUpOBaHUU B pexxume LBA nmubo umcity cCeKTOpOB B CTpPOKE
napametpoB HDD (0o0bruno 63 - mpu TtectupoBanmu B pexkume CHS)), mBer koTopbix Hecert
OIpeJIeJIEHHYIO CMBICIIOBYIO HAarpy3Ky.
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1

; the arrow keys for navigate on HDD during scan. i 16:23:50
B oxomke CIipaBa BCACTCA UX CUCT. Camas BCPXHAA CTPOKaA MMOKA3bIBACT CKOPOCTh CHHUTBIBAHUA
JAaHHBIX B )IaHHbII71 MOMCHT (He 3aBHUCHUT OT HCIIOJB3YEMOT'0 PEKNMa DMA), B HIDKHEH - JIBA 3HAYCHUA B

MIPOLIEHTaX: IE€pPBOE 3HAUYEHUE IIOKA3bIBA€T IPOLICHT BBHIIOJHEHUS TEKYILIEro TEeCTa B 3aJaHHOM
MIPOMEXKYTKE, a BTOPOE 0TOOPaXKAET, HACKOJBKO Jalieko rojoBku "yunumn" ot 0 nuiauHapa u "mpuuuin’ K
nocineaHeMy. Huke wyachl MOKa3bIBalOT BpeMsl Hayaja IPOBEPKM U IPOTHO3ZUPYEMOE BpeMs
BBIIIOJIHEHUS. Pa3bsICHEHUs MO 1IBETaM MPUBOAATCSA B JOKyMeHTauuu: "Uem "MyTHee" KBaJpaTUK, TEM
OoJblIle HAKOMHUTENIO TMOTPEOOBAIOCH BPEMEHHW Ui YTEHHsS 3TOro OJoka cektopoB. Ecnmm momum
LBETHBIE OJIOKU -

3HAYMUT, HAKOMUTEIh HE "BmHcaics" B OTBEICHHBIN eMy s paOOThl MPOMEXYTOK BPEMEHH.
[IBeTHBIMH OJIOKaMHU OTOOpa)kaeTcsi HEHOPMaJbHOE COCTOSHUE MOBEPXHOCTH, HO emie 0e3 BAD'os.
Opnako, 3eneHble OJ0KH - HOpMaJIbHOE SBJIEHUE, OHU OTPa)aroT €CTECTBEHHBIH M3HOC NMOBEPXHOCTH,
HUYEro CTPAIIHOTO B HUX HET (CTapble HAKOMUTENIN paboTaloT MEIJICHHEE, U TIO9TOMY JIJIsl HUX Tpaduk
BITOJTHE MOXKET OKPACHTBHCS B 3€JICHBIN I[BET LEIUKOM: 3TO HOpMalbHO). Takke 3eneHbie OJ0KH MOTYT
MOSIBIIATHCS IPU BUOpAIMK CaMOro HakomuTess. UeM HHKe 10 MEHIO LBET - TeM OO0JIble HAaKOMUTEIIO
MTOHA/I00UIOCh BPEMEHH JUISl YTEHMSI 3TOT0 TPYJHOUUTaeMOro yyacTtka. KpacHblil 1BeT - nmpu3HaK TOro
4TO Ha 3TOM MecTe yxe noutu "chopmupoaincs” BAD block. BonpocurenbHblii 3HaK nosiBiseTcst npu
IIPEBBILIEHNY MAaKCHUMaJbHOTO BPEMEHM OKHJAHHUS FOTOBHOCTU. TO €CTh, NpHU MOSABIEHUM [?] MOYKHO
CUMTATh, YTO HAKOMUTEIh "TOJABUC" HAa 3TOM MECTE€ U 3/€Ch SIBHO NMPHUCYTCTBYET JIMOO CEphe3HbII
ne(eKT MOBepXHOCTH, TMOO HEUCHpaBeH OJOK MarHUTHBIX IOJOBOK. Bce, 4To HMXKE BONPOCUTENBLHOTO
3Haka - 310 oumbOku (BAD-010k). Eciu OHM MOSIBISIOTCS B MpoIlecce TECTUPOBAHMWS, 3HAYUT, HA
MOBEPXHOCTHU ecTh (uznueckue aepextsl i npodiaemsl ¢ CRC cekTopos, T.H. «copT-031161».

[Ipu GonbiioM kosuuecTBe 0370B MONIE3HO OyeT Bocnonb3oBaThes ommueiit ERASE WAITs (na
IIPUBEJICHHOM BBIIIE PUCYHKE OHA BBIKIIOYEHA): TOTJa MpH OOHAapYyKEeHUU COOMHOro ceKTopa JAMCK He
OyZeT J0JIro HaJl HUM CTPaAaTh, MBITAsACh €r0 BEIUNTATh, a Cpa3y K€ NPEANpPUMET HOMbITKY 3alUCH.

C nomourpto MHDD Mo0XHO MpoBepUTh M HAAEKHOCTh CHUCTEMbI IMO3UIMOHUPOBAHUA: IO
koManae CX OyayT MpOBOJAUTCS MHOTOKPATHBIE MONBITKH MO3UIIMOHUPOBAHUS B pa3jiMuHble 00J1acTH,
HEKOTOpble HAKOMUTENN TaKOW peXHUM BBIEpPKAaTh HE MOTYT B CHJIy B OOJIBIIMHCTBE CIIy4aeB
KOHCTPYKTHBHBIX OCOOEHHOCTEH M 3aBOJICKUX AE(PEKTOB (HO HE HYKHO OOSITHCS - U3 CTPOSI HUYErO He
BBIIIET, TaK Kak IpOorpaMMa OTCJIEKHMBAET TaKyl0 BO3MOXKHOCTb M IEPEBOAMUT JUCK B JKIyIlee
COCTOSIHUE, €CJIH YTO-TO HE TaK).

EcTtb emie psaa KoMaH[ JUIsl AMATHOCTUKH, HO 3TO NEPBBIE KOTOPBIE CIELYET 3HaTh. bonee moiaHo
OTMCHIBATh HET CMBICHIA - JUISI 3TOTO €CTh JOKYMEHTAIHS K porpamMmme.

W3 oueHb mHTEpecHBIX (PYHKIMI pealn3yeMbIX MPOrpaMMON HYKHO OTMETHUTh BO3MOXKHOCTb
ynpasineHus urymoM. Ilo komanne AAM cTaHOBUTHCS JOCTYNHBIM U3MEHEHUE TPOU3BOJIUMOTO YPOBHS
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myMa (Hy’»KHO JIM HallOMHHAaTh, 4TO B yIIepd MpPOM3BOAMTENHHOCTU?), MPU STOM PE3yibTaT MOXKHO
OLICHUTH CPa3y XKe.

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

Device Reset... OK

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

Automatic Acoustic Management

AAM i=s not supported by this HDD.

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

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

19692Mb

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

ing... Now you car

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

IIporpamma FDISK

Pa3zouska scécmroeo oucka

Yrunura fdisk, oueHs mpocras 1 He TpeOyeT MHOIO BpeMeHH Ui OcBoeHus. J[is 3amycka
ATOMYTHIIMTHI 3arpy’KaeMcsl C CHCTEMHOTO JIHCKa.

1. [Mocne Beixoaa B pexkum DOS B komaniHOM cTpoke mumem komanay: fdisk u
HaxuMaem Enter.

2. [MosiBnsieTcst MeHIO ¢ BOpocoM «BKimounTh moaepxKy 60ompmux auckos N-Her,
Y- na».Beibupaem Y u sxmem Enter.

3. [TosiBisieTCs BOT TaKOE MEHIO.....

+

Jnst BBI30Ba HY)KHOTO ITYHKTa MEHIO HEOOXOMMO HaOpaTh B KOMaHJIHOW CTPOKE HEOOXOIMMBIiH
HOMED...

Jlns Havasa MoCMOTPUM Ha Halll )KECTKUN JTHUCK, BBOAUM udpy 4 u xxmeém Enter... [TosBisercs
noJyiHas UHGOpMaLUs O COJEepP)KaHUU TUCKA - TUIBI (aillIoBBIX CUCTEM, OOBEMBI U UMEHA JIOTMUECKUX
JIMCKOB (€clii pa3OueHue yxe MMeeTCs, TO JJIs CO3/IaHUS HOBOTO pa3OMEeHMs clelyeT YIaluThb
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UMEIOIUECS PA3ACIbl, €CIU Ha XCCTKOM JIHCKE HET JIOTMYECKUX DPA3AeIOB, TO MOXKHO Cpasy
MPUCTYNATbK UX CO3JaHUIO).

Haxxmute ESC 11151 BO3Bpara B IJITaBHOE MEHIO. ..

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

CoxMEHME pasnena D05 nmBo norkdeckoro gdcka Dos

HATENEHOM pazgene D05

EBEeMTe Homep BWEpaHHOMD AedcTewA: | o]

12f0TH FOISK HEdMMTE KNAEHWy EsSC

CHOBa HaxkumaeM | u Enter, mosBisieTcsi CY4ETYMK W MporpaMMa HauyHET CO3JaBaThb OCHOBHOM
paszen, a Korja oHa (Iporpamma) cupocut y Bac caenats OCHOBHOM pa3zien Ha BeCh IUCK, TO OTBETHTE
otkazoM - N. Jlanee Bam Oyzer mpeioxkeHo BBECTH pa3Mep MEPBOTO JIOTHYECKOTO JAUCKA B IMPOLIEHTaX
nu Merabaitax. CKOJIBKO CUUTAETEe HYKHBIM, CTOJIBKO U BBOJUTE...

Onsatp ESC 1 MBI B IJ1TaBHOM MEHIO. ..

B rmaBHOM wMmeHo BbeiOuMpaem mnyHKT 1 (co3manue paszgena), a moToM 2(co3iaHue
JOMOTHUTEIBHOTO pazaena). Co3maHue JOMOTHUTEIBHOTO pasjiesia TOYHO TaKoe e KaK M OCHOBHOTO,
TOJILKO Ha MPEAJIOKEHHUE MPOrpaMMbl 3aHATH 0] JOMOJHUTENbHBINA pa3/ien BeChb UMEIOLIUIcS 00beM
nucka Heobxoaumo oteetuTh - Y(Ia) Ilocne toro kak pasgen Oyner co3naH kMéM ESC u cHoBa
BBIXOJIUM B INIABHOE MEHIO.

Pa3nen, ¢ koroporo Bam komnbroTep OyneT 3arpykaTtbcs Ha3blBaeTCsl aKTUBHBIM. /{151 BbIOOpa
aKTHUBHOI'O pa3jiejla B IJIaBHOM MEHIO BbIOMpaeM Ludpy 2 - yCcTaHOBKA akTHMBHOIO pas3jiena U B
MOSIBIISIFOLICHCS MHPOPMAIIUH O TMCKE BBOJUM HOMEp pas3zena.

Omnsate Bo3BpaiaeMcsi B riiaBHoe MeHO(Esc), BbiOMpaeM NMyHKT 4 - mpocMOTp MH(OpMAIUU O
paszzaenax ¥ HapOTHB pasjieia, KOTOPbIH MBI CAETIali aKTUBHBIM OYyJIeT CTOSATh OyKkBa A

[Tocne Toro, xak co3maHue pasfenoB OyJIeT 3aBeplIeH0, HEOOXOAUMO Iepe3arpy3uThCs U
0T(hopMaTHPOBATH HOBBIE PA3IENbI MEPE]] KX HCIIOIb30BaHUEM.

HOpﬂ[[OK BbIITOJTHCHU A paﬁon:

1. IIpoBepka onepaTuBHOI NaMATH

11 Ycranosuts B BIOS Setup 3arpysky ¢ CD:

1.2 [Tocrne 3arpy3ku HalTH U BBIOpATh IporpamMmmy Memtest86+ wu 3amycTuTs ee.

1.3 BHumarenbHO paccMOTpeTh 3KpaH MpOrpaMMBI

1.4 CriemuTh 3a MPOIECCOM TECTUPOBAHUS, HEOOXOIUMO, YTOOBI KaK MUHUMYM
3aKOHYMIICS OIMHIIPOXO/1 TecTupoBanus (cTonder PASS)

1.5 Ecnu 6butn 0OHapyskenbl omnbku (ctonoerr ERRORS), To Hamo oTpa3uTs 310 B
oTyere.

1.6 CrnenaTh BBIBOJ] 00 HCITPABHOCTH WJIM HEUCTIPABHOCTH OTIEPATHBHOM MaMSITH.

2. IIpoBepka KecTKOro IMcKa

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

2.2 Ha HexoTopbIX KOMITbIOTEpax HEOOXOAMMO BBECTH KOJI tocTymna (uugppa*2+1)

2.3 C nomornpio komaue! —idll wim -F21 mony4uTs gaHHBIE O )KECTKOM JKMCKE, 3aIHCaTh
OCHOBHBIE B OTYET

2.4 [To xomanze -scanll mpoBepuTsh xecTkuil auck Ha Hanuune BAD-0nokos, 3amucats B

OTYCT CPCAHIOIO CKOPOCTh NEPCaAaAYN TaHHBIX
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2.5 Ecnu OynyT HaliieHbl «KpaCHBIEY» WM «KOPHUYHEBBIC» OJIOKU, TOMPOOYHTE OT HUX
n30aBUTCS CIIOMOIIBIO KOMaH IbI —erase waitsll wiu -remapll

2.6 O1nieHnTE COCTOSTHUE BAIIIETO KECTKOTO JUCKA (M3HOC, OBICTPOIEHCTBHE, TIIIOXUE
OJIOKH H T.J.)

3. Pa30uBKa KecTKOro aAucka

3.1 3arpysutcs ¢ 3arpy3ounoro CD

3.2 3anyctuth nporpammy FDISK

3.3 Cosznath ocHOBHOU pa3zaen paBHbIi 50% ot Bcero oobwema ucka

3.4 CozniaTh TOMOJHUTEIBHBINA Pa3/ies paBHbIM BTOPOIl MOJIOBHUHE KECTKOTO JIMCKa

3.5 Cosznath nmornyeckuit 1uck D paBHBIN 10 00bEMY TONOTHUTEIIEHOMY pa3ieny

3.6 Huck C cnenatb akTUBHBIM, T.K. C HEro Oy/IeT 3arpy>KaTbcs OlepalioHHas CHCTEMa
3.7 [Toka3zatb pe3ynbTaT Mperno1aBaTesto

3.8 Br1iiTH 13 mporpaMMel U niepe3arpy3uTh KOMIbIOTED

4. dopMaTHpPOBaHHUeE KECTKOI0 JUCKA

4.1 3arpysutcs ¢ 3arpy3ouHoro CD

4.2 3amyctuth nporpammy FORMAT ¢ mapamerpamu, miast popmatupoBanus aucka C

(mapaMeTphIM3yYUTh CaMOCTOATENbHO, KoMaH1a —format /?1l mokaxceT Bce BO3MOXKHBIE apaMeTphl;
OIIpEEIIUTE KaKue HyKHbI BaM)

4.3 Korna ¢hopmaTupoBanue 3aKOHYUTCS, HOKAKUTE Pe3yJIbTaT
nperogaBaTe IO KonTponbHbIe BOMPOCH!

1. Kakum 06pazomM MOKHO IPOBEPUTH OTNIEPATUBHYIO MTAMSTH Ha HAJTMUNE
o1muo0oK?

2. Kaxum 06pazom nHpopmanyst 3anucbiBaeTCs Ha )KECTKUN AUCK?

3. UYro rakoe BAD-6510k1?

4, Mo3kHO 11 OT HUX U30aBUTHCS M KAKUM 00pazom?

5. Jlist yero Hy>KHa pa30MBKa KECTKOTO JUCKa Ha pa3aesbl?

6. CKOJIBKO pa3esioB MOKHO CO3/IaTh Ha JKECTKOM JUCKeE?

7. Ji1g uero HeoOXoauMO (OpMaTUPOBAHUE KECTKUX JIUCKOB?

8. OOmbsicHUTE, TOUYEMY pealibHbI 00bEM TUCKA MEHbIIIE, YeM T10 MacnopTy?

®opma npeacTaBiIeHus pe3y/ibTaTa:
OtueT o nmpojeianHou padoTe:

1. Tema u 11enb paboTHI.

2. Onucanue XoAa MPOBEACHUS PabOTHI, MTApaAMETPbl TECTUPYEMBIX KOMIUIEKTYIOIUX.
3. BbIBO/IBI 0 COCTOSIHUM KOMIUIEKTYIOIUX.

4. OTBeTh Ha KOHTPOJIBHBIE BOIIPOCHI.

Kpurtepumn onenku:

O1neHKa «OTJIMYHO» BBICTABIISIETCS, €CIIN 33J]aHNE BBIIIOJHEHO BEPHO.

OreHKa «XOPOIIO» BBICTABISAETCS, €CIIU XOJ1 BBIIOJHEHHS 3aJaHHsI BEPHBIH, HO ObLIa JOMyIIeHa
OJIHAWJIM JIB€ OLIMOKH, IPUBELINE K HEMPABUILHOMY PE3yJIbTaTy.

OrneHka «yJOBIETBOPUTENBHO» BBICTABIISIETCS, €CIIM IPUBEACHO HETIOIHOE BBIIIOJIHEHNE
3a/laHusl.

OneHnka «HEyJOBIETBOPUTEIBHO» BBICTABIISIETCS, €CIIU 3aJaHUE HE BBITIOJIHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BBIYHCINTEIbHON TeXHUKH

JladbopaTopHoe 3ansaTie Ne 11
KoHcTpykuus, noakaveHue 1 HHCTALIAUMSA BuaeoaganTepa. Tect moHuTOpa

Heab: u3yuntb coBpemennbie LCD-monuTopsl. [IporectupoBats LCD-MOHUTOPHI ¢ TOMOIIBIO
ytumtsl TFT Monutop Tecr.

Boinosinus padory, Bel Oyaere:
ymembp:
— ToJy4yaTh HH(POPMAIHMIO O TapaMeTpax KOMIIbIOTEPHOI CUCTEMBI

MarepunanbHoe obecrieueHue:
MeTtonudeckue yKa3anusl 1JIs BBIMOTHEHHSI 1a00paTOPHBIX padOT, KOMITBIOTED.

3aganue:

1. 3anmycTuTh YTHIUTY AJIs1 TECTUPOBAHMSI MOHUTOPOB.

2. [Tpu momMouM yTUIUTHI IPOTECTUPOBATH MOHUTOP.

3. N3yuuth Bce mapaMeTpbl MOHUTOPA.

4. Odopmuts otyer o npoaenaHHoi padore. Crenarpb BHIBOI.
S. OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

Kparkue TeopeTH4ecKkne cBeleHHA:

Tecmuposanue LCD—-monumopos

TFT Mounutop Tect

[Tporpamma TFT MoHuTOp TecT pa3zpaboTaHa OTEUYECCTBEHHBIMH NMPOTrpaMMHUCTaMHu. B oTindme
OT CYIIECTBYIOUIMX aHAJIOTOB, OHA, BO-TIEPBBIX, COBEPIICHHO O€CIIaTHA, a BO-BTOPHIX, CHaOXeHa
MOJPOOHOIN CHPAaBKOW C ONMHMCAHHMEM HWMCIOIIUXCS Ia0JIOHOB HAa PYCCKOM S3BIKE M COBETaAMH 110
pELIeHHUI0 THMNYHBIX pobuieM. [Iporpamma coctout U3 ogHOTO Qaiina, He TpeOyeT HHCTAIIISIHH.

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

-l 13664763 32 bit 60 Hz

g Professional
* Service Pack 1 Build 7601

Default -
320+200 8bit BOhz

320+200 8bit Blhz

320+200 16bit E0hz
320+200 16hit B0hz
320x200 16bit E0hz
320+200 32bit B0hz
3204200 32kt Elhz

320+200 32bit B0hz .
320+240 8bit Blhz

320+240 8bit BOhz
320#240 8bit E0hz il Left. Rigth - BriSiop nogpesua

22002401 Bhit_Bllhz Up. Down - 13teHEHHE CROPOCTH
Grey-, Grey + - UZMEHEHWE ADKOCTYH
Esc - Brixon

Pucynok 1 — I'nmaBHoe okxHO nporpammsl TFT MonuTOp TECT

HebGonpimoe HavaabHOE OKHO TIO3BOJIIET BbIOpaTh paspenieHre (Uisi  TECTUPOBAHUSA
MHTEPHOJIAINHN ),THO00 OCTABUTh Pa3pelIeHUe 110 YMOIYaHHUIO, a TAKXKe 3allyCTUTh OJUH U3 12 TectoB. Bo
BpeMsl TPOCMOTpPA TECTOBBIX IMAOJOHOB MOXHO pPETYJIUPOBATh SPKOCTh, IEPEMEIIATHCS MEKIY
mrabioHaMy BIpezesiax TecTa, a TakKe MepeKitoyaTh IBET JU00 HarpaBlieHHE TpajueHTa. TecToBble
1a0JIOHBITIO3BOJISIFOT TPOBEPHUTH:
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. paBHOMEpHOCTH noacBeTkH (1 Tect);

. MHTEPHOJISIHIO U (OKYCHPOBKY — OTCYTCTBHE APOKAHUSI U3-32 IpeoOpa3oBaHuUs
aHajoroBorocurtaia (5 TecToB);

. [BETOIEpeauy U paspelienue mnseta (3 recra);

. KOHTpacTHOCTH (1 Tect);

. BpeMsi OTKJIMKA U MHEPIIHOHHOCTH (2 TecTa).

PazpaboTunku naxke MOMBITAINCH PEATM30BATh BO3MOXKHOCTh MOJYYEHHSI KOJIUYECTBEHHOTO, a
HE TOJIbKO Ka4eCTBEHHOTO pe3yJIbTara.

B wactHOCTH, B TecTax Ha MOCIECBEYCHHE MOXKHO TOMBITAThCS C MOMOIIBI0  (oTorpadun
OIICHUTh JUIMHY HUIe(pa M MO ATOMY IIOKA3aTeN0 BBIYMCIUTh BpeMs OTKJIMKA. A B TecTe Ha
WHTEPIIOJSIIIAI0 MOKHO 3a()UKCUPOBATh, HA KAaKOM IIIare KOHIIEHTPHUYECKHE OKPYKHOCTH TEPECTaIoT
cmuBathesa. OpHako 3T0 OyaeT JuIIb NPHOJU3HTENbHBIA pe3ysbTar. [J1aBHOE mNpeaHa3HAYCHHE
MIpOrpaMMbl — TPOBECTH BU3yAJIbHOE CPABHEHHE HECKOJIBLKHUX MOHUTOPOB, HA KOTOPBIEC BBIBOJSATCS OJIHU
Y T€ K€ Ma0JIOHBI OJTHOBPEMEHHO.

Taxum o6pazom, nmporpamma "TFT Mouutop Tect" siBisieTcss OTHON U3 JYYIIUX B CBOEM KJIacce.
K ee mmocaM MOXXHO MPUYHCIUTH HE TOJIBKO OOJIBIIOW HAOOp CTAaTUYECKMX W AHUMUPOBAHHBIX
m1abJIOHOB, HO U TIPOCTOTY, OECIIIaTHOCTh, HEOOJIBIIINE Pa3MepPhl TUCTPUOYTHRA.

Bce TecThl, kKpomMe MPOBEPKHU MHTEPIOJSALNH, JKEIATETHHO ITPOBOANUTD IIPH POJHOM PAa3PEIICHUH
Monurtopa. g 15" aro o6bryno 1024x768 Touek, ans 17"-19" oObruno 1280x1024 touek, mia 20"
00bryHO 1600x1200 Touek. PaspsuHocTs 1iBeta 24 wim 32 6uta. [Ipu 8 n 16 OUTHBIX IIBETaX TECTHI Ha
TpaJIMeHT 1[BETA Oy IyT MOKAa3bIBATh SIBHBIC MOJIOCHI HE CBSA3aHHBIC C Pa3pEIICHUEM MAaTPHUIILI MOHUTOPA.

YacroTa KaJpoBOi pa3BepTKU UCIIOJIB3YETCS B T€CTaX ISl OLICHKH OBICTPOACHCTBUS MATPHIIBL.
KenaTenbHO BBICTABIATh MAKCUMAJIBHYIO 4YacTOTy Uil J@HHOTO BHJECOPEXHMa M CIocoda
MTOAKJTIOUYEHUS MOHUTOPA.

[Ipu TecTupoBaHUM OJHOBPEMEHHO HECKOJBKHMX MOHHMTOPOB KEJIATEIbHO BBICTABUTH
OJIMHAKOBbIE HACTPONKHU MO APKOCTH, KOHTPACTHOCTH U LIBETOBOI TeMIieparype.

Bce Tecthl 3amyckaroTcs B TOJHOPKPAHHOM pEXHUME B COOTBETCTBUM C BBIOPAHHBIM
paspemienuem. [Ipu BeiObope peskuma Default ucmonb3yercst Tekymuii yCTaHOBICHHBINH BHICOPEIKUM.
s oneparonusix cucteM WIiNdOWS oTaenpHO 3amaercss paspelicHHe JKpaHa, OTAEIBHO YacToTa
kaapoB. [lpm 3TOM He Bce YACTOTBHl KAApPOB MJisi JTAHHOTO Pa3pelICHUs MOTYT MOAJECPKUBATHCA
MOHHUTOPOM.

Onucanue pynxyui
TecT paBHOMEPHOCTH MOACBETKU MATPHIIBl M OTCYTCTBUS ~OUTHIX TOUEK |
Nsmenenwue npera — Left, Right, LeftMouse click
Wzmenenue sipkoctu — Plus, Minus
| Brixon u3 tecra — Esc RightMouse click
Habop TecToB M3 TOYEK, PAaCIOJOKEHHBIX B IIAXMATHOM MOPSJIKE, BEPTHKAIbHBIX
JUHUWY TOPU3OHTAIBHBIX JIMHHUHW, JUIS MPOBEPKU WHTEPHOJSIIHUN -HEpOIHBIX |l pa3perieHuid.
[lepen mpoBeacHHEM TeCTa PEKOMEH/IYETCS BBIMOJHUTH HACTPOMKY MOHHUTOpA JUIS KaKIOTO
BUJICOPEKHIMA.
TecTsl BBIABISIFOT HEOJAHOPOJHOCTH HM300paKe€HHsI B BHEC TOPHU3OHTAIBHBIX H(HIIH)
BEPTUKAIBHBIX TOJIOC, IO CPABHEHHIO C H300pakeHueM B -pogHoM || paspenieHuy.
M3MeHenne cpeaHel SpKOCTH SKpaHa MPH IMEPEX0je OT BEPTUKAIBHBIX JIMHUN K
TOPU30HTAIBLHBIM TPH POJHOM pPa3pEHICHUH, CIYXUT KAYCCTBCHHON OILEHKOW IIUPUHBI
MOJIOCHI BUJICOKAHAA TP MOIKIF0UeHH uepe3 D-Sub.
N3menenne pexxuma — Left, Right, LeftMouse click
Wzmenenue sipkoctr — Plus, Minus
Beixon u3 tecta — Esc RightMouse click
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Tect rpaauenTa nBeta. [IpoBepsieTcs paBHOMEPHOCTh HApACTAHUS SIPKOCTH OT
gJIGBOFOBerHGFO yrjia K IPaBOMY HI>KHEMY.
1 Ha maTpuiiax ¢ HU3KMM IIBETOBBIM pa3pelieHreM HaOIoJaeTcs cTyneHeoOpa3sHoe
M3MEHEHUE SIPKOCTH.
Ha psae marpui HaOm01at0TCsl XapaKTepHbIE TUAarOHAIbHbBIE MTOJIOCHI TOBBIIICHHOM
W
ITOHMKEHHOM SIPKOCTH, U3-3a HEJIMHEWHON XapaKTEePUCTUKU MaTpulbl. [Ipu 3amycke
cnenyeToOpaTuTh BHUMaHUE Ha YCTAaHOBKY 24 Uiu 32 OMTHBIX I[BETOB.
W3menenue HanpasiieHus rpaauenta - Up, Down Msmenenue nsera — Left, Right,
LeftMouse clickl3menenne sspkoctu — Plus, Minus
Brixon u3 tecta — Esc RightMouse click

Tecr aHanmormyeH mnpeablAyLIEMY, HO BBIBOJAUT OJHOBPEMEHHO HECKOJBKC
TOPU30HTANIBHBIX WM BEPTHKAIbHBIX IIBETOBbIX KiIUHBEB. llo TecTy mpoBepsercs
CHHXPOHHOCTbH YBEJIIMYCHUS IPKOCTH KIMHBEB U OATaHC IIBETOB.

I Nsmenenne pexxuma — Left, Right, LeftMouse click

Wzmenenue sipkoctu — Plus, Minus

Beixon u3 Tecra — Esc RightMouse click

Tect crymenuatoro rpagueHTta nBera. IIpoBepsieTcsi paBHOMEPHOCTh HapacTaHUs
SPKOCTU U pa3pellieHne rmepexoa 1mo rpajanusaM sipkoctu. [Ipu 3amycke ciemyer oOpaTuTh
BHHUMaHUE Ha YCTaHOBKY 24 win 32 OUTHBIX LIBETOB.

4 Wsmenenne pexxnma - Left, Right, LeftMouse click

Brixon u3 tecra - Esc RightMouse click

TecT KOHUEHTPUYECKUX OKPYXKHOCTEH, JUIsl MPOBEPKH HHTEPHIOSILMU "HEPOJIHBIX"
pazpemienuii. [lepen npoBeaeHreM TecTa peKOMEHIYETCsl BBIIOJHUTH HACTPOUKY MOHHUTODA
JUISL  KaXJIOTO BUJCOpPEXHMMA. TecThl BBIABIAIOT HEOJHOPOJHOCTh M300pakeHUs IIC
CpaBHEHUIO ¢ U300pakeHUEM B "pogHOM" pa3pelICHHH.

Wsmenenne pexxnma - Left, Right, LeftMouse click

Brixon u3 tecra - Esc RightMouse click

Tect rpamuenta nBera. IlpoBepsieTcsi pPaBHOMEPHOCTh HapacTaHUS SPKOCTH IIC
paanycy OKpy»XHOCTH. Ha Marpumax ¢ HH3KHM IIBETOBBIM pa3pelicHHEeM HaOIr01aeTCs
cTyneHneoOpa3Hoe u3MeHeHue sipkoctu. [Ipm 3amycke ciemyer oOpaTUTh BHUMAaHHE HA
yCTaHOBKY 24 min 32 OUTHBIX I[BETOB.

N3menenne HampasieHust rpaguenta - Up, Down M3menenue msera - Left, Right,
-LeftMouse clickl3menenue sipkoctu - Plus, Minus

Brixon u3 tecra - Esc RightMouse click

HaGop y30poB maisi MpOBEpPKH HMHTEPHOIALUH "HepoAHbIX" paspemeHuid. [lepen
MPOBEJICHUEM TECTa PEKOMEHIYETCS BBIMOJHUTh HACTPOHKY MOHHTOpA ISl KaXJOrco
_BHJIEOPEKHUMA. TECTBI BBIABIAIOT HEOJHOPOJHOCTh M300payKEHHsI B BHJIC TOPU3OHTAJbHBIX
EI/I(I/IJ‘II/I) BEPTHUKAJIbHBIX I10JIOC, [10 CPABHEHUIO C U300pakeHUEM B "pOAHOM" pa3pellieHun.
N3smenenue pexxuma - Left, Right, LeftMouse click
Brixon u3 tecra - Esc RightMouse click
TecT A IPOBEPKU YUTAEMOCTH MIPH(TOB Pa3IMIHOTO pa3Mepa U HACHIICHHOCTH
npu
I -ponubix | 1 -HepoaHbIX || pazpeneHusIX.
W3amenenue mpudtos — Left, Right, LeftMouse click
Wzmenenue sipkoctu — Plus, Minus
Brixon u3 Tecta — Esc RightMouse click
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Tect 11t mpoBepKU PasMBITOCTH M TONILMHBI TuHUM. Kak u npeapiaymuii tecr,
XapakTepu3yeT YUTAEMOCTh PU(TOB U METTKUX JEeTaICH.
N3menenue pexxuma — Left, Right, LeftMouse click
Wzmenenue sipkoctr — Plus, Minus
Beixon u3 Tecra — Esc RightMouse click
Tect nns BU3yanbHOW OleHKU OblcTpoaeiicTBus MaTpulbl. Hanbonee HarnmsaeH npu
OJTHOBPEMEHHOM TECTUPOBAaHUHU HECKOJIBKUX MOHHUTOPOB HAa MAaTPHULAX Pa3HbBIX TUIIOB, U IIPU
cpaBHennu ¢ CRT monutopamu. Ilapamerpbl Ijsi CpaBHEHHSI — SPKOCTh JBHTAIOIIETOCS
IKBaz[paTa, JuInHa -XBocTall, pa3MBITOCTh IpaHuULbl, IBET U T€OMETPHUS KBajpaTa.
N3menenue ckopoctu — Up, Down
Wzmenenue sipkoctu — Plus, Minus
Brixon u3 tecta — Esc RightMouse click

TecT aHayoruueH MpeabIAyIIEMY, HO KBapar JBU TOpHU30
BEPTHKAJIH, U HaHECEHA MacITaOHas CeTKa. KETCs 0 HTAIMH vt
N3menenue ckopoctu — Up, Down
= Nsmenenne pexxnma — Left, Right, LeftMouse
click

Wsmenenue sipkoctu — Plus, Minus
Beixon u3 recra — Esc RightMouse click

I Brixoa U3 nporpaMmsl

ITopsinok BbINOJIHEHHS Pa0dOTHI:

TexHuuecKkre XapaKTEPUCTUKH AUCILICS (3AIQIHAETCS CAMOCTOATENLHO):

JKpaH M BH/IeOKapTa

Pa3mep sxpana (aroiim) :

Paspemenue nucruies (pix) :

Tun XXKK-matpuiibl:

Tun Buneoanantepa (BCTPOCHHbIN UM BHEILIHU)

Buneokapra :

SIpkocTs:

KoHnTpacTHOCTB:

Bpewms oTkiuka:

3anmyctuth yruiaury TFT Monutop Tect JUIsL TECTUPOBAHUS MOHUTOpA. Pe3ynbraTel
TECTUPOBAHUSAOTPA3UTh B OTUETE.

Ilpumep pe3vibTATOB

Tecrl.

TecT paBHOMEPHOCTH TOACBETKHM MATPHUIBI H  OTCYTCTBHS -OWTBIX Touekl. beura
MPOM3BE/ICHA 3AJIMBKA CIEAYIOIIMMH I[BeTaMU: O€JIbI, KPACHBIN, 3€JIEHbIN, CHHUM, TOIy001, pO30BHIii,
KENThI, depHblid. [lo BceMy dkpaHy HBET pacHpelesieH paBHOMEPHO, UCKaXEHHH He HaOItoIaeTcs.
Tect mokazan, 4yTo JUCIUIEH HE MOBPEXJIEH U "OUTHIX TOUEK" HET.

Tecrt 2.
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Tect rpamueHTa nBera. Y JUCIUIeS SAPKOCTh HM3MEHsCTCs IniaBHO. He HaOmromaroTcs
JMAroHaJIbHBIC ITOJIOCHI TIOBBIIICHHON HMJIM IOHM)KEHHON spKocTH. TakuMm o0pa3oM, paBHOMEPHOCTH
HapaCTaHI/IH HpKOCTHOT JICBOT'O BerHCI‘ (0] yrna K HpaBOMy HI/I)KHCMy HOpMaJIBHaﬂ, HUKAKHUX OTKJ'IOHGHPlf/'I
HET.

Tect 3.

Tect BBIBOJUT OJAHOBPEMEHHO HECKOJIbKO TOPHU3OHTAJIBHBIX WJIM BEPTUKAJIBHBIX IIBETOBBIX
kiuHBeB. [0 TecTy BUAHO, YTO JUIS JUCIUICS CHHXPOHHOCTh YBEIHYCHUS SIPKOCTH KIIMHBEB M OallaHC
LIBETOB HE HapylleH. Bce JIMHUM IBETOB U3MEHSIOTCA IUJIABHO, JIOCTATOYHO HACHILICHHBIE IIBETA,
HCKa)KCHUI HET.

Tect4

Tect cTymeHYaroro rpajueHTa [BeTa. PaBHOMEpPHOCTh HapacTaHWs SIPKOCTU U pa3pelieHue
Mepexo/ia 1Mo rpaausaM SpKOCTH B HopMe. TecT mpoBoamics it 4 THIIOB rpaJneHToB: ¢ maroM 10%,
6%, 5%, 4%. Bo Bcex rpaHHUIIbI Iepexoa MIaBHbIE.

Tect 5.
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Tect rpaauvenTa uBera. Y naucIuies He HaONIOAAeTCsl CTYNEHYATOe HM3MEHEHHUE SIPKOCTH II0
paanycy OKpy)HOCTHU. SIpKOCTb OT LIeHTpa K nepudepun u3MEHSETCs IIIaBHO 10 BCEW OKPYKHOCTH.

Tecr 6.

HabGop TecToB M3 TOYEK, pPaCIOIOKEHHBIX B IIAXMAaTHOM TOPSIKE, BEPTHUKAIBHBIX JIMHHHA U
TOPU3OHTANIBHBIX JIMHUM, JUIi HOPOBEPKM HHTEPIONALMM «HEPOAHBIX»  paspemeHuil. Ilepen
MIPOBE/ICHUEM TECTa BBIOJHIINA HACTPOWKY MOHHUTOpA JUIsl KaXKI0TO BUACOpexuma. Jist aucries Tect
BBINOJIHAJICS IPU  «POJTHOMY»  pa3pelIeHun , @ TaKkKe IpU «HEPOAHBIX» pa3peLICHUAX:
1280x720, 1280x600, 800x600. ITpu «poaHOM» pa3pelieHUH Pa3MbITOCTH W TOJILMUHBI JIMHUN HE
Habmomgaercs. [Ipu

«HeponaHbeix» paspemeHusx 1280x600 u 800x600 HaOMIOAAIOCH YTONIIEHHWE JIMHUA W HUX
pasmbiTocTh. Tect 7.

TecT 11 MPOBEPKH PA3MBITOCTH W TOJINMHBI JIMHHUWA. Pe3ynpTaT Tecra mokasai, 4To JIMHUHU
napajieJbHble, OJUHAKOBOW TONIIMHBL JIMHUM dYeTkne W mpsiMble. Takke TeCT XapakTepU3yeT
9UTAEMOCTh MIPUPTOB W MEJIKHX JeTayled. JIucriedl Toka3an XOpoIHe pe3ysbTaThl TecTa,
OTKJIOHEHUIHE BBISBJICHO.

Tecr 8.
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Tect KOHUEHTpUYECKUX OKpyxkHOcTell. OH mpeAaHa3sHAYe€H TNPOBEPKUM  HHTEPHOJSALUU
«HEpPOIHBIX» pa3peuieHud. [lepen npoBeneHNEM TECTA BBIIOJIHWIN HACTPOMKY MOHUTOPA IS Ka)KIOTO
BUJeOpeXUMa. TecT BBINONHSIICA Ha IIPU «POJHOMY pa3peleHUN ,a TaKxke Ipu
«HepoIHbIX» paspemieHusx: 1280x720, 1280x600, 800x600. Pe3ynpTaThl TECTOB HOKa3alaH, YTO IPH
«POJHOMY Pa3pelIeHUH OKPYKHOCTH POBHBIE, & IIPH «HEPOIHBIX)» BBISBISIIOT UCKAKECHUS N300paKESHHUS,
BO3HUKAIOT [1€PECCUCHUS JTUHUMN.

Tect 9.

Habop y30poB s mpoBepku MHTEpHONALUUU "HepoaHbIX" paspemieHuil. [lepen mpoBeneHnem
TeCTa BBIIOJHWIN HACTPOWKY MOHHUTOPOB JJIi KaXJOr0 BUICOPEKHUMA: «POIHOE» paspelieHue AJis

JUCTLIIes
, «HeponHbiey» paspemienus 1280x720, 1280x600, 800x600. [Tpu «HEpOIHBIX)

paspCuICHUAX Ha6J'IIOZ[aJ'IOCL YaCTHUYHOC HCKAXCHUC I/1306pa)I(CHI/I}I B BHJIC BCPTHKAJIBHBIX IIOJIOC,

Pa3MBITOCTH U300PaKEHUM.
Tecr 10.
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Black Times text size 18

Black Titmes text syze 20

White Times rext size 20

Tect misg TPOBEpPKH YHTAEMOCTH MIPU(TOB PaA3TUYHOTO pa3Mepa M HACBIIICHHOCTH TIPH
«POIHBIX»U «HEPOJTHBIX» Pa3PEIICHUsIX. TeCT BBIMOJIHSMICA MPU «POTHOMY» Pa3pelIeHUH, a TaAKKe MPU
«HepoaHbIX» pazpemeHusx: 1280x720, 1280x600, 800x600. Ilpu «poaHoM» pa3pelieHHUH TEKCT
YUTAETCS XOPOIIO, Bce OYyKBBI MOHATHBIC. [Ipu OocCTanbHBIX pa3pelIeHUsIX U300paKeHHe CTaHOBUTCS

MEHEe YETKUM, OYKBBI PACILIBIBUATHIC, YTO CTAHOBUTCS OCOOCHHO 3aMETHO IIPH MEJIKOM MIPHQTE.
Tecrt 11.

Tect nast BU3yanbHOH OLIGHKM ObICTpojeiicTBUA MaTpuibl. [lapameTpbl Ui CpaBHEHHS —

SAPKOCTb JABUTArOLICTOCAd KBaAparTa, [JJIIHHA «XBOCTa», Pa3MbITOCTb TI'paHUIbl, LOBET W TCOMCTPUSA
KBaapara.

Nudopmarius B 1€BOM BEpXHEM YTIIy DKpaHa:

Cur 1366x768 32 bit 60 hz - rexymmii Bugeopexum 60,3Hz 16,5ms - yacToTa 1 UHTEPBAT
OOHOBJIEHUS DKpaHa

Vh=10 p/c Vv=10 p/c - ckopocTh cMeleHUs KBajpaTa (Touek/Kap)

Jlucneit mokasan XOpoIIne pe3ybTaThl TECTa: TPAaHUIIBI KBaApaTa ObUTH YETKUMU U SIPKUMH,
[BETOCIBIN, 9acTOTa OOHOBJICHHS TTOYTH OJIMHAKOBA.
Tect 12.
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Tect aHanorMyeH npeablAyLIeMy, HO KBaJpaT IABMXKETCS 10 TOPU3OHTAIM WIM BEPTUKAIHU, U
HaHeceHa MacIITabHas CeTKa.

VY nucnes rpaHALBI KBaApaTa YETKUE, [IBETA IPKUE U XOPOLIO Pa3InYMMBbl, Pa3MBITOCTH HET.

BbiBoa: B xone naHHOM paboThl Obuia u3yudeHa mporpamma TFT Mounutop Tect v.1.52 u
IIPOBEACHOTECTUPOBAHNE ITOU IIPOrPaMMOM TUCILIIES: :

Hcexons U3 nmpoBENEHHOTO TECTUPOBAHUSA, MOXKHO CKa3aTbh, YTO IUCIUIEM HE MMEET CEpPhE3HBIX
nedextoB. M300paxenns Ha HEM SIpKUE, TUHUH YETKHE, TECTH PABHOMEPHOCTH MOJICBETKH M TPATUCHTA
1[BETAa HUKAKUX OTKJIOHEHUH HE BBIABHIIU.

OpHako TpH TPOBEACHUH TECTOB HA HWHTEPHOJALMI0 HECTAaHAAPTHBIX pa3pelieHuid ObuIN
BBISIBJIEHBl HEKOTOpBIe Ae(EKThI: MpU TecTHpoBaHWU B paspemeHusx 1154x864, 1280x800, 800x600
MEJIKUH TEKCT CTAHOBMJICS HEUETKUM, TECT JJIsl IPOBEPKU YUTAEMOCTH BBISIBUII PA3MbITOCTh JIMHUN, IPU
TECTe C JABWXYUIMMUCA OOBEKTaMHU ObUI 3aMETEH, NPH TECTe KOHUYECKUX OKPY)KHOCTEH Ha JHcIuIee
MOSIBJSUIMCh MCKaXCHHsI B BUAe JTUHUH. [lo3TOMYy IS KOPPEKTHOH pabOThl MOHHTOpPA KEIATEIBHO
HCII0JIb30BaTh TO Pa3pellIeHUE, KOTOPOE NMPEAYCMOTPEHO TPOU3BOIUTEIIEM.

®dopma npeacTaBieHus pe3yabTaTa:
Ot4er o pojenaHHoM padoTe.

Kpurepun onenkn:

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

O1ieHKa «XOPOIII0» BBICTABJISETCS, €CIIM XO/1 BHITIOTHEHUS 3a/IaHUs BEPHBIN, HO ObLIa JOMyIIeHa
OJTHaMJI JIB€ OIIMOKY, IPUBE/IINE K HETIPABHIILHOMY PE3yJbTaTy.

OneHka «yJOBIETBOPUTEIBHOY BBICTABIIAETCS, €CIIM IPUBEACHO HEMOJIHOE BBIIIOJHEHHUE
3aJlaHusl.

OrneHKa «HEYyA0BIETBOPUTEIIBHO)» BBICTABIISIETCS, €CIIH 3aJJaHUE HE BBIIIOJIHEHO.
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Tema 3.1 [lepudepuiinbie ycTpoiicTBA BIYUCIUTEILHON TEXHUKH

JlabGoparopHoe 3anstue Ne 12
KoncTpykuus, mogk/i4eHne H HHCTAJISIIUS NPUHTEPA

Ieab: HayuynuThCSA MOAKIOYATh MATPUYHBIN NPUHTEP K KOMIBIOTEPY, YCTaHABIMBATh JApaiBep
HanpuaTep B OC Windows, mosip30BaThcsi MEHIO MPUHTEPA [T K3MEHEHHST HACTPOCK.

Boinosinus padory, Bbl Oynere:
ymemp:
— ToNydYaTh HHPOPMAIIUIO O TTapaMeTpax KOMITBIOTEPHON CHCTEMBI

MarepuajbHoe odecneyeHue:
MeTtoauueckue yKkazaHus AJisl BBIIOJIHEHUS JIA0OpaTOPHBIX pabOT, KOMIIBIOTED.

3amanue:
[ToaKITIOYUTE MPUHTEDP, TPOBEPUTH €T0 PAOOTOCIIOCOOHOCTS.

ITopsinok BbINOJIHEeHHs PadOTHI:
1. IMoak10ueHNe NPUHTEPA K CHCTEMHOMY 0JIOKY

1.1 JI1st coequHeHns IPUHTEPa C KOMIIBIOTEPOM UCIOJIb3YETCsl ClIeUaIbHBIN IIHYP.
[ToxcoenuanTe MIHYP OAHUM KOHIIOM K pazbemy LPT Ha cucreMHOM O110KE, APYTUM K IPUHTEPY.
BxarounTe npuHTEp B CETh.

1.2 [Mocune 3arpy3ku Windows 3aiinute B «[lanens ynpasiaenus» >>> «[Ipunteps»

1.3 3amycTute «YCTaHOBKY IPHUHTEPa»

1.4 Bri6pats «JIokanpHbIN IPHHTEPY

1.5 B crincke BeiGepuTe mpuntep Epson LQ-300 ESC/P2

1.6 [Topt npunTepa BeiOpats LPT1

1.7 Pacrnieyarats mpoOHYIO CTpaHUIlY

1.8 Ha sToM ycTaHOBKY npuHTEpa B oniepaniioHHO# cucteme Windows MOXKHO
CUNTATb3aBEPIICHHOM.

2. YroObl mpoBepUTH paboTy MpUHTEpa O€3 MOAKIIOYEHNST KOMITBIOTEPA MOXKHO

3aIyCTUTh NICYATHTECTA. I[J'If[ OTOr'0 BBIKJIIOUUTE MPHUHTEP, 3aTEM HAXKMUTC KIIABUITY «NO» u He
OTITyCKad €€ BKIIFOUUTEC IIPHUHTEP. OTHYCTI/ITG KJIaBUIY U IPUHTEP HAYHCT I11€YaTaAThb TCCT.

3. YroObl N3MEHUTH TEKYILIME HACTPOUKH MPUHTEPA, HEOOXOUMO 3aiiT B MeHo0. Jlis
3TOTO BBIKIIIOUUTE MPUHTEP, HAXMUTE KinaBuily «Y ES» u He ormyckas Bkitounte npuHtep. Ha Oymare
pacrieqataeTcst BOINpPOC Ha KaKOM sI3bIKE BBIBOJUTH MEHIO, BeIOepuTe aHrnuiickuil. Jlajgee HaneuaratoTcs
TEKyII1e HacTpOHKHU mpuHTepa. OOpaTuTe BHUMaHUE Ha HOMEP KOJOBOM CTpaHUIIbl, OHA JOJKHA ObITh
866, NHaUYe NPUHTEP HE CMOXKET MPABUIBLHO OTOOPa3UTh pycckuil mpudT. OCTaabHbIE HACTPOUKHU
MO>KHOOCTaBUTh 0€3 U3MEHEHUI.

®opma npeacTaBIeHUs pe3yJabTarTa:
OTtueT o mpojenanHon padoTe.

Kpurtepun onenku:

OneHka «OTJIMYHO» BBICTABIISIETCA, €CIIN 33JaHUE BBIIIOJHEHO BEPHO.

OrneHka «X0poIll0» BBICTABIISAETCS, €CJIM XOJ BHIITOJIHEHUS 3aJJaHUs BEPHBIH, HO ObliIa 10MyIeHa
OJTHaMJI JIB€ OIIMOKY, IPUBE/IINE K HETIPABHILHOMY PE3yJIbTaTy.
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O1ieHKa «yJOBJIETBOPUTEIBHOY BBICTABIISETCA, €CJIM MPUBEAECHO HEMOJIHOE BBITTOJTHEHUE
3aJaHus.
O1ieHKa «HEYI0OBJIETBOPUTEIHHOY» BBHICTABIISIETCS, €CIIM 3aIaHUE HE BBITIOJIHEHO.
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Tema 3.1 Ilepudepuiinbie ycTpoiicTBa BEIYHCINTEIbHON TEXHUKH

JlabopaTopHoe 3ansiTne Ne 13
KoncTpykuus, noak/jro4eHne H HHCTALUISILAS CKaHEPa

Iesb: HayunuTHCS MOJAKIOYAThH IUIAHILETHBIN CKaHEp K KOMIbIOTEPY, YCTaHABIMBATh ApaiiBepa
Ha ckanep B OC Windows, moJib30BaThcs MporpaMMaMi CKaHUPOBAHUS M PaCIIO3HABAHUS TEKCTOB.

Boinosinus padory, Bel Oyaere:
ymembp:
— ToJyyaTh HH(POPMAIUIO O TapaMeTpax KOMIbIOTEPHON CHCTEMBbI

MarepunanbHoe obecrieueHue:
Meroanueckue yKka3aHus sl BBIIOJTHEHHS JIAOOPAaTOPHBIX pabOT, KOMITBIOTED.

3amanmue:
[TonkirounTe MIaHMIETHBIN CKaHEP K KOMIIBIOTEPY, YCTAHOBUTE ApaliBepa HAa CKaHeED.

KpaTkue TeopeTnyeckne CBe1eHHs:
Cucremnl pacnosnaBanus (OCR)

Cucrembl pacno3HaBanusi uim OCR-cucrembl (OCR - a60peBuarypa cioB Optical Character
Recognition) mpeaHa3zHadeHbl A5l aBTOMAaTHYECKOrO BBOJA JAOKYMEHTOB B KOMIIBIOTEP. DTO MOXKET
OBITh KHHWTA, Ta3zera, XXypHaj, (akc - mo00i JOKYMEHT, KOTOPBIA HAJ0 NEPEHECTH B KOMIBIOTED,
NIEPEBECTH B JIEKTPOHHBIN peaakTUpyeMblii (hopmar.

Y nosnb3oBaTes €CTh BHIOOP:

IlepBoe: mepernevaraTh JOKYMEHT, BOCCTAHOBUB €ro MepBOHAYaIbHOE O(GopMIIeHUE (TaOIUIIH,
KOJIOHKH, KAPTUHKHU U T. [1.) WIH

Bropoe: ucnonp3oBath ckanep u OCR-mpunoxenue (00braHO B Poccmm roopsT "cucrema
pacriozHaBaHMs"), 4TO ropaszzno ObicTpee M mpoie, B ciaydae ecin OCR-mpuiokeHue pacro3Haet
JOKYMEHT aKKypaTHO.

PaboTtatb ¢ Takoil cucremoit oueHb npocTo. [1on0kuTe JOKYMEHT B CKaHep, HAXMHTE Ha KHOIIKY
"Mactep Scan&Read" (mpu pabore ¢ FineReader), mpoBepsTe pe3yabTaT, HaKMHUTE KHOIKY
"Coxpanuth B MS Word" (tarke MoxHO coxpanuth B MS Excel wmu mrobom gpyrom wus3
NOJIIEP>)KUBAaEMBbIX (OPMATOB

- HTML, PDF, TXT u 1. n.). Camoe TpygoeMKoe B TMpollecce BBOJA JOKyMEHTa B
KoMIbroTep ¢ noMombo OCR-crucTeMel - 3TO NpoBepKa pe3yibTaTa paclo3HaBaHUS M BOCCO3JaHUE
oopmIIeHHs MCXOJHOTrO JoKyMmeHTa. [loaToMy monb30BaTelnd TaK BBICOKO UEHSAT TOYHOCTb
pacro3HaBaHMs (KOJMYECTBO OIIMOOK, JOMYUICHHBIX MPU Paclo3HaBaHUM OyKB) M KadeCcTBO INeperadyn
oOpMIIEHHST HMCXOJHOTO JOKYMEHTa. JTOT (akT MOATBEP)KIAIOT pe3ysibTaThl MPOBEJECHHOIO HAMHU
HCCIIEIOBaHUS.

Yckoputh NpoBepKy pesyjbTaTa U cieilaTh ee Oosiee HaACKHOM IMOIb30BATENIO0 MOMOXKET
BCTpOeHHas mnporpamma mnposepku opdorpapun. ABBYY FineReader monnepkuBaer pacno3HaBaHue
TeKcTa Ha 179 s3bIKax ¥ UIMEET BCTPOEHHYIO MPOBepKY opdorpaduu 1ia 36 U3 HUX.

ABBYY FineReader siBnsieTcst 1uaepoM MO TOYHOCTH pacHoO3HaBaHUS BO BCEX CPAaBHUTEIbHBIX
TecTax, MpoBeACHHBIX B Poccuu, HaumHas ¢ ampenst 1995 ronma (Beixox Bepcum FineReader 2.0). C
MOMEHTa CBOEro BbIXOja MpoaykThl FineReader momyuuiau 6oJsiee 150 Harpax OT aBTOPHUTETHBIX
MEXyHApPOAHBIX KOMIIbIOTEPHBIX W3TaHHH.



VYV cucrembl ABBYY FineReader ects eme ogHO GoJbllIoe MPEeMMYIIECTBO - 3TO COXpaHEHHUE
odopmiieHus AOKyMeHTa. B pacrno3HaHHOM JOoKyMeHTe OyAyT TOYHO MepefaHbl TaOIHIIbl, KAPTUHKH,
pa30OueHme TeKCTa M0 KOJIOHKAM.

Takum 00pa3om, Bech Mpoliece MepeHoca TeKCTa ¢ OyMaru Ha KOMIIBIOTEp - OT CKAaHUPOBAHHUS 10
COXpaHEHHUs pe3yibTara - 3aiMET MEHBIIE OJHOW MHHYTHI (BpeMs 3aBUCUT OT JIOKYMEHTAa,
BO3MOXHOCTEH

UCIIOJI3YEMOT0 KOMIIbIOTEpa U cKaHepa). U "251eKTpOoHHBIN" TOKYyMEHT OYyJET BBITJISACTh
TOYHO TaKXe,KaKk OyMakHbIN opuUruHa!

Yro cunTaOT BajKHBIM MoJIb30BaTe)iu pu padore ¢ OCR-cucremoii?

HenasHee nccnenoBanue, NpoBeIEHHOE Cpeu Mob3oBareseii cuctemsl FineReader, nmokasano,
YTOIOJIB30BATEIN CYUTAIOT BAXKHBIM 1pu padote ¢ OCR-cucremoit crneayromye napaMmerps:

. TouHocTh pacno3naBanus - 95%

. TouHOCTB cOXpaHeHHs: 0QOPMIICHHUS B JOKYMEHTaX JJIsi TEKCTOBBIX IIPOIIECCOPOB(B
dopmarax MS Word, MS Excel, Word Pro, Word Perfect) - 89%

. TouHOCTB cOXpaHeHHsT 0HOPMIICHUS TSI TIOCIICYIOMICH AIIEKTPOHHOM Iy OnuKanuu(B
dopmarax PDF, HTML) - 87%

. Pabora ¢ TabnumamMyu 1 MHOTOKOJIOHOYHBIMU TeKcTaMHu - 87%

. [IpocroTa ncnonp3oBanus - 85%

. Hanéxuocts paboTs - 82%

. Y 10611 onck omuOOK 1 cBepKa ¢ opuruHaiom - 80%

. Pabota ¢ iBeToM (coxpaHeHHUE [IBETHBIX KAPTUHOK U 1BeTa mpudra, hoHa) - 63%

. [IpsiMoii sKCIIOPT B ApyTHE NpUI0KeHus - 61%

. CkopocTs - 55%

. MHoros3p19H0€ pacno3HaBanue - 25%

Texnuueckue xapakrepuctuku ckanepa HP ScanJet 2400¢ (CamocTosiTe IbHO HAWTH U
BBINKCATh XapakTepuctuku ckanepaHP ScanJet 3800)
Cucrema ckaHMPOBAHUA

OnTHueckoe paspelieHue npu Jo 1200 1/n
CKaHUPOBAHUU

AmnmapartHoe pa3peleHue o0 1200 x 1200 1/n
CKaHUPOBAHUS

YJIy4IIEHHOE pa3pelIeHue Ipu VYiyumennoe paspemenue 10 999999 1/
CKaHUPOBaHUU

Pa3psannocts 48 out

OTTEHKH ceporo 256

JlnanazoH MacmTaOupoBaHUsI WIH ot 10 1o 2000% c marom 1%

YBCIIMUCHUA H306pa)l(eHHf/'I

CKOpOoCTb CKaHUPOBAHUS B PEKUME 12 cexynn
IIPEIBAPUTEIBLHOTO IPOCMOTPA

CkopocTb ckaHMpOBaHUs (LIBETHOE (HOTO <45 cexk.
4X6)



CkopocTh CKaHUPOBaAHUS (ONTUYECKOE <45 cek.
pacro3HaBaHUE CUMBOJIOB, A4)

MakcumainbHbli pa3Mep CKaHUPYEMOTo 21,59 x 29,72 cm
OpUTHHaJa

Jlpyras rexau4eckasi uHGopmManus

Pexxumpbl Knonku "ckanupoBats" u "konupoBats" Ha mieBol nanenu; [10 ot
BBOJIa IIPU HP st coznanust 1 06paboTku poTon300pakeHuit
CKaHWPOBAHUU

dopmar Bitmap (BMP), TIFF, GIF, PDF, HTML, JPEG, FlashPix (FPX),
(aiinackaaupoBanus cxateli TIFF, PCX, PNG, RTF, TXT

CoBMeCTUMBI Microsoft® Windows® (98, 2000, Me, XP Home u Professional
¢ oreparoOHHbIE Edition),Mac OS X 9.1 wau 10.1 u BeIIe

CUCTEMBI

CrangaprHas USB (coBmectum co crierudukarmsivu USB 2.0).
MOJICOCMHIEMOCTh

Bremnue 1 unrepdetic Hi-Speed USB — coBmecTim co cnenudukanusmu USB
nopThIBBOIa-BhIBoa 2.0

MuHUMAITEHBI ITK ¢ moptrom USB 1 OC Microsoft® Windows® 98, Me, XP
€CHCTEMHEIE Professional, XP Home Edition, 2000 umu BeImze, nmpusog CD-ROM,;
TpeOOBaHUS Microsoft® Windows®: I1K ¢ mporieccopom Intel® Pentium® II, Celeron®

WM IPYTHM COBMECTHUMBIM Iporieccopom; 225 M6 cBo6oHOTO
MIPOCTPAHCTBA Ha kecTKoM aucke, O3Y 64 M6; monutop SVGA 800 x 600
(16 6ut); mopt USB na I1IK; IE 5.01 SP2 unu BeIIe; nporpamma st
co3/1aHus MyJibTUMea-aab00MoB HP Tpebyer Hannuus ycrpoiictea CD-
Writer u momostautesbao 700 M6 cBOGOAHOTO POCTPAHCTBA HA KECTKOM

JIMCKe
CepTtuduxar Ha
Energy Star
Pazmepsr (111 458 X 275 X 615 Mmm
x I'xB)
Bec 2,2 KT
Bec makera 2,4 kr
OnexkTpoMarH EC (ceptuduxar coorsercteusi CE), Poccus ('OCT)
UTHas
COBMECTHMOCTh
[Torpebnsema 17 Bt (Makcumym)
SIMOIITHOCTb
Tun 61oka Buemrnuit 610k muTaHus
MTUTAHUS
TpeboBanus k 100-240 B nepem. Toka (+/-10%), 50/60 T'ry (+/-3 ')
MU TAHUIO



beszomacHocTh EC (cootBerctBue TpedboBanusm IEC 60950 3-e uznanue;
cepTudUKaIUA0E30MaCHOCTH Ha padOTy C PEIICHUSIMHU APYTHX
npousBoauteneit), [lonbma (PCBC) u Poccus ('OCT)

HOpﬂ)IOK BbIINOJTHCHUA paGOTbI:

1. Jlns paboThl ucnonb3yercst ckanep HP scanjet 2400 (3800)

2. 3armycTuTe NporpamMmy YCTAaHOBKH C TUCKA, KOTOPBIM UAET B KOMIUIEKTE C CKaHEPOM

3. Bribepure B MEHIO ITyHKT « Y CTaHOBKA ITPOrPaMM»

4, B cnenyromem okne Beioepute «IIporpammy 06paboTku nzoopakeHuii u potorpaduit
HP» unaxxmure «Jlanee»

5. [Tocre 3Toro HaXKMHUTE Jaiee U B TIIABHOM MEHIO BbIOEpUTE MyHKT « MHCTpyKIIUS 110
MOJIKIIIOYEHHUIO CKaHepay

6. [Tocne o3HaKOMIIEHHSI ¢ HHCTPYKIHMEH HAKMUTE «3aKpbITh» U «BBIX01»

7. [ToaxmrounTe ckaHep K KoMmnbioTepy rnmpu nomoiu USB kabens u BKIIFOYUTE CKaHEp B
ceThb

8. OmneparoHHasi CUCTeMa caMa HalJIeT HOBOE YCTPOUCTBO, €CITU 3TOTO HE MPOU30IILIO,
nepesarpy3uTe KOMITBIOTED

9. CkaHepoM MOXKHO YIPAaBJISTh C TIOMOIIBIO PorpaMmbl «Jlupextop 00paboTKu

¢dororpaduii n n3odbpaxenuit» (Ilyck-IIporpaMmsr), Hiau HEMOCPEICTBEHHO U3 MIPOTPAMMBEI,
N0JIIEP>KUBAIOLIEHPadOTy CO CKAaHEPOM.

10. 3amyctute nporpammy «Fine Reader» («CuneiFormy). Ecnu oHa He ycTaHOBIEHA, TO
yCTaHOBUTEEE
11. Haxwmure kHonky «CKaHHPOBAThY», IPU ITOM 3aIyCTUTCS IPOTrpaMMa CKAaHUPOBAHUS

MaBTOMATUUYECKU OYJET BBIIIOJIHEHO MPEABAPUTENIBHOE CKAHUPOBaHUE TOKyMEHTaB okHe pa3MepoB Bce
OCTaBbTE KaK €CTh, B MEHIO «DOpMar BbIBO/Ia» BbIOEpHUTE «4UepHO-Oenoe 101T», B MEHIO
«lonmonuurensHbie» BeiOepuTE «Pasperenne». B oTkpeiBieMcs okHe Boioepute paspemierue 300.

12. Haxxmute kHOnKY «IIpuHATHY. ByIeT BBINMONHATHCS CKAaHUPOBAaHUE TOKYMEHTA
HernocpeacTBeHHOB mporpammy «Fine Reader» («CuneiFormy).

13. Haxxmure kHONKY «Pacno3sHaTe»

14. Haxxmute kHonky «Ilepenats ctpanurs B Word»

15. [IpoBepbTe TOKYMEHT Ha HATMYKME OIINOOK

KOHTpOJII)HbIe BOIIPOCHI

1. Kak yctpoen ckanep?

2. Kakwue pa3penieHns UCTIONb3YIOTCS MTPH CKAHUPOBAHUN ?

3. UYro 3HauuT onTruyeckoe ((huznyeckoe) U NporpaMMHOE (MHTEPIIOIALMOHHOE)
paspernieHus?

4. Kakue Tumel ckaHepoB Bbl 3HaeTe?

5. Ortuero 3aBUCHUT ObICTpOJIeiicTBHE ckaHepa?

®dopma npeacTaBJIeHHUs pe3yJbTarTa:
OTuer o npoenanHoii pabore.

Kpurtepumn onenku:

OneHka «OTJIMYHO» BBICTABIISIETCA, €CIIN 3aJaHUE BBIIIOJHEHO BEPHO.

Or1eHKa «XOPOIIO» BBICTABISETCS, €CIIM X0/ BHIIIOJIHEHUS 3a/1aHUS BEPHBIN, HO ObLIa IOMyIIeHA
OJIHAWJIM JIBE OLIMOKH, IPUBEAIINE K HEMPABUILHOMY pe3yibTary.

OrneHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, ECJIM IPUBEAECHO HETIOIHOE BBIIIOJIHEHNE
3a/laHusl.



OHGHKa «CHEYOOBJICTBOPHUTECIBbHO» BBICTABJIACTCA, €CJIU 3aJaHNE HE BBIIIOJTHEHO.



