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INOACHUTEJIBHASA 3AIINCKA

Metoauyeckiue pPEeKOMEHJALUU 110 BBINOJHEHUIO MNPAKTUYECKUX paboT 1Mo ydeOHOU
IUCLUUIUINHE «APXUTEKTypa ammapaTHbIX CPEACTBY» IpeIHa3HA4YeHbl sl OOy4aromuXcs IO
cneuuanbHocty 09.02.07 MadopManmoHHbIe CHCTEMBI M IPOTPaMMHUPOBAHHE.

[TpakTyeckue 3aHATUSA ABISIOTCS BaXKHBIM 3JIEMEHTOM y4eOHOM AucLUIUIMHBL. B mpouecce
BBINOJIHEHUS] IPAKTUYECKUX PA0OT 0Oydarouyecs CUCTEMATU3UPYIOT U 3aKPEIUIAIOT MOJIy4YeHHbIe
TEOPETUYECKHE 3HAHUS, pa3BUBAIOT HMHTEUIEKTyalbHble M (OPMUPYIOT NpodeccuOoHaTbHbIE
YMEHUS, SBJIAIOLIUECS 2IEMEHTaMU MPO(PECCUOHATBHBIX U OOIIMX KOMIIETEHIIUH.

[TporpaMMoii yueOHON JUCHUILIUHBI «APXUTEKTYpa allllapaTHbIX CPEACTBY MPELYCMOTPEHO
BBINOJIHEHUE 9 MPaKTHUECKUX PabOT HANpaBICHHBIX HA (POPMHUPOBAHNE Y MEHUIL:

- noJry4aTh HH(GOPMALIHIO O MapaMeTpax KOMIBIOTEPHON CHCTEMBI;

- MOJIKJII0YATh JIONOJHUTENbHOE O0OpYAOBaHME M HACTPaWBaThb CBSA3b MEXKIY
2JIEMEHTAaMU KOMIIBIOTEPHON CHUCTEMBI;

- IPOU3BOUTh  MHCTALILMIO M HAaCTPOWKY  HIPOrpaMMHOro  obecrnedeHus
KOMIIBIOTEPHBIX CUCTEM.

AKTYyaJM3alHI0, 00001IeHHe U CUCTEMATU3ALMIO 3HAHUIL:

- 0a30Bble  INOHATUS M  OCHOBHBIE  INPHUHLMIIBI  [OCTPOEHHUS  apXUTEKTYp
BBIUYHCIIUTENbHBIX CUCTEM;

- THUIIBI BBIYUCIUTEIBHBIX CUCTEM M UX apXUTEKTYPHbIE OCOOCHHOCTH;

- OopraHu3alvio U IMPHUHIUIT pa6OTI)I OCHOBHBIX JIOTHYECKHX OJIOKOB KOMITBIOTCPHBIX

CUCTEM;

- nporecchl 00padoTku HHPOPMAIIUK Ha BCEX YPOBHSIX KOMITBIOTEPHBIX apXUTEKTYD;

- OCHOBHBIE KOMIIOHEHTBI IPOTrPaMMHOI0 00€CTI€YeHNsI KOMITbIOTEPHBIX CHCTEM;

- OCHOBHBIC IPHUHIUIBI YIPABICHUS PECypCaMU U OPraHU3alUy JOCTya K JTUM
pecypcam.

ChopMupoBaHHbIE 3HAHUS W YMEHHUS SIBJISIOTCS DJIEMEHTAMH CJEIYIONIUX —OOIIHMX
KOMIIETEHIIUM:

OK O0I. BeiOupate cmocoObl pemeHus 3afady  Npo(ecCHOHAIBHOM AEATeNbHOCTH,
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Ocy1iecTBiATh MOUCK, aHAJIU3 U MHTEPIPETALNI0 HHPOPMALIUU, HEOOXOIUMOMN IS
BBINOJIHEHUS 3a/1a4 TPO(PECCHOHATILHON EATEIbHOCTH.

OK 04. PaGoTaTh B KOJUIEKTHBE U KOMaH 1€, YPPEKTUBHO B3aUMOIEHCTBOBAThH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 09. Hcnonbs3oBaTh MHPOPMAITMOHHBIE TEXHOJIOTUH B MPOPECCHOHATBHOMN 1€ATEeIbHOCTH.

CdopmupoBaHHBIE 3HAHUS W YMEHHS SIBISIOTCS 3JEMEHTaMHU MPOQPEeCcCCHOHANbHBIX
KOMITETEHITNH J71s kKBanudukanuu «Pa3paboTyrk BeO U MyTbTUMEANTHBIX TPUIOKECHUN:

[1IK 5.2. Pa3pabarbiBaTh NMPOEKTHYIO JOKYMEHTAIMIO Ha pa3paboTKy WHGOpPMAMOHHON
CHCTEMBI B COOTBETCTBHH C TPEOOBAaHUSIMHU 3aKa3UHKA.

[IK 5.3. PaspabatbiBaTh NOJCHCTEMBI 0€30MAaCHOCTH WH(POPMAIIMOHHOM CHCTEMBI B
COOTBETCTBUH C TEXHHUUECKUM 3a/IaHUEM.

I[IK 5.6. PaspabaTeiBaTh  TEXHUYECKYI0  JIOKYMEHTAIIMI0 Ha  JKCIUIyaTalluio
MH(OPMALIMOHHON CUCTEMBI.

[IK 5.7. Ilpou3BoauTh OleHKY HH(GOPMAIIMOHHONW CHCTEMBI JIJISl BBISBJICHHS BO3MOXKHOCTH
€€ MOJCpHU3ALINH.



ChopmupoBaHHblE 3HAHHUS M YMEHHUS SBISIIOTCA DJIEMEHTaMH MPO(eCcCHOHAIBHBIX
KoMmreTeHIui i kBanudukanuu «IporpammucTy:
[1K 11.5. AnmuaHCTpUpOBaTH 0a3bl JaHHBIX.

Onucanue KaxIOW NPAKTHUECKOW pabOThI CONEPKUT HOMEp, HA3BaHWE M LENb PaOOTHI,
U3JI0KEHWE HEOOXOAMMOT0 TEOPETHYEeCKOro MaTepuana (Ipu HEOOXOJMMOCTH IMPUMEPHI
BBINOJIHEHUS 3a/1aHU ), BADHAHTHI 3aJaHUH, ONTMCAHNE aJITOPUTMA BBIIIOJIHEHUS.

Jlis ostydeHMsl NOMOJIHUTENBbHOM, Oosiee noapoOHOM MH(OpMAIMK IO OCHOBHBIM BOIIpOCaM
y4yeOHOM  JUCUMIUIMHBI B  KOHIIE METOJUYECKUX PpPEKOMEHJAlMi IpHUBEIEH IepeueHb
MH(GOPMALIMOHHBIX HICTOYHUKOB.

OTueTsl CTYIEHTOB MO MPAKTUYECKHM padoTaM JIOJDKHBI CO/IEPKaTh HOMEp, Ha3BaHUE H LENb
paboTBhl, BHIMOJIHEHHBIE 33/1aHUS M UX PE3Y/IbTAThl U BBIBOJIBI IO MPOAEIAaHHOM padoTe.

TurynpHBIN TUCT JOTHKEH OBITH OPOPMIICH B COOTBETCTBUH C IPUIIOKEHUEM 1.

OTuet nomKeH ObITh OPOPMIICH B COOTBETCTBUU C MIPUIIOKECHUEM 2.

KPUTEPUU ONEHNBAHUSA BBIIIOJTHEHUA ITPAKTUYECKHUX
PABOT U O®OPMJIEHHUSA OTYETOB

«5» 100% 3agaHuii BBIIOJHEHBI MPABWIBHO, JaHBI OTBETHl HAa KOHTPOJBHHBIC
BOIIPOCHI, OTYET II0 MPAKTHYECKOW pabore oQopMiIeH B COOTBETCTBUHU C
TpeOOBaHUSIMU U PUIIOKEHHEM 2

«4» 90% - 70% 3amaHuii BBIMOJHEHBI PABUILHO, JaHBI OTBETHI Ha KOHTPOJIBHBIC
BONIPOCHI, OTYET IO MPAKTUIECKOW pabdore Oo(OpMIIEH B COOTBETCTBUH C
TpeOOBaHUSIMU U MPUIIOKEHHUEM 2

«3» 69% - 50% 3amaHuii BBITONHEHBI TMPABHIBHO,, OTBETOB Ha KOHTPOJIbHBIC
BONPOCHI HET, OTYET MO IMPAKTUYECKOH paboTe odopmiieH C HapylleHHEM
TpeOOBaHUI M MPUIIOKEHHUS 2

«2» Menee 50% 3anaHuii BBIOJIHEHO MPAaBUIBHO, HET OTBETOB HA KOHTPOJIBHBIE
BOIPOCHI, OTYET IO MpaKkTU4YEeCKOoW pabore OQOpMIIEH C HapylIEHUEM
TpeOOBaHUHN U PUIIOKEHHUS 2




IHEPEYEHDB ITPAKTUYECKHUX PABOT

Ne Tema KonuuecTtBo
4acoB

1 [Tpaktuyeckas padora Ne 1 iccrnenoBanue paboThl MPOCTEHUIINX JIOTHYECKUX 2
AJIEMEHTOB C HCTOJb30BaHueM nporpammbl Electronics Workbench
[TpakTrueckas padota Ne 2 AHanu3 KOHPUTYpaIHK BEIYACTUTETHHOM

2 | MammHebl, nepudepuitHble YCTPOCTBAa KOMITbIOTEPA U HHTEP(EHCH NX 2
MOIKJIIOUEHUS
[TpakTuueckas pabora Ne 3 OnpeneneHue COBMECTUMOCTH alMapaTHBIX U

3 | IpOrpaMMHBIX CPEJCTB BBIYUCIUTEIHHON TEXHUKH, TOJydeHUE HHPOPMAIIH O 2
pa3IMYHbIX BUJAX NAMSTHU C IOMOLIBIO YTUIIUT.

4 [IpakTrueckas padota Ne 4 [Togbop onTuManbHON KOH(MUTYpalUn 2
KOMIIbIOTEpa
[IpakTuueckas pabora Ne 5 J/[uarnoctika nepcoHalIbHOTO KOMIIBIOTEPA

5 | TeCTOBBIMH ITpOrpaMMaMu. Y THIIMTHI OOCITY’)KHBAaHUS KECTKUX MarHUTHBIX 2
JIICKOB

6 [IpakTryeckas padora Ne 6 [Tomyuenne nHGOpPMALIUU O PA3TUYHBIX BHIAX 2
MaMsTH C MOMOIIBI0 yTHIUT. MccnenoBanue padorel O3Y. Marucrpais.

7 [IpakTuueckas padota Ne 7 [ToaxnroueHue U HaCTpOHKa MmapaMeTpoB padOThI 2
KJIAaBUATYPBI

3 [TpakTuueckas paborta Ne 8 [ToakimroueHre U HACTPOMKA MTAPAMETPOB pabOTHI 2
pa3IMYHbIX PUHTEPOB

9 [IpakTuueckas padora Ne 9 I[loakiroueHue u uccienoBanue padboTh 2
HECTaHIAPTHBIX NepU(EPUHHBIX YCTPOUCTB.

Bcero 18




IIpakTnueckasi padora Ne 1

Tema: lccrnenoBanue pabOTHl TPOCTEHIINX JIOTUYECKUX JJIIEMEHTOB C HCIIOJIb30BAHUEM
nporpammsl ElectronicsWorkbench.
Mean:
— MHccnenoBars Ha3HAYEHUE W MPUHLIUI PabOTHI BUPTYaJbHOI'O YCTPOWCTBA JIOTHUYECKOTO
KOHBepTOpa (mpeodpazoBares).
— Hayuutbcss wucnonp3oBaTh 0a30Bble  (PYHKIMHU  JIOTUYECKOTO  KOHBEpTOpa  JUIsS
MCCIIETOBAHMS MPOCTEUIINX JTOTHUYECKUX 3JIEMEHTOB.
CTyaeHT 10J15KeH
3HATH (AKTYyaJIU3ausA):
— OCHOBHBIC XapaKTCPUCTUKU HpOCTGfILHPIX JOIrM4YCCKUX DJIJICMCHTOB, HX Ta6HI/IL[bI
HUCTUHHOCTH, YCIIOBHOE rpadudeckoe 0003HAUYCHHUE;
— Ha3HAYCHHUE DJICMCHTOB,
yMeThb:
— COCTAaBJIATH JIOTUYCCKHUEC CXEMbI C UCIIOJIB30BAHUECM HpOCTGfIIHHX JJOTUYCCKUX 3JICMCHTOB
1 y3JIOB;

TeopeTnyeckunii MaTrepuaJ:

B anekrponnoii nmaboparopun Electronics Workbench mmeercss BUpTyanbHOE YCTPOHCTBO
noruueckuil kouseptop (Logic Converter), KOTOpbIi NO3BOJISET OCYHIECTBIATH 6 JOIMUYECKHX
npeoOpa3oBaHUi /IS JIOTHYECKON (YHKIIMH C YUCIOM MEpeMeHHbIX OoT 1 10 8: mpencraBieHue
TAaOMUIBl WCTUHHOCTH, COOPAHHOW M3 JIOTMYECKMX 3JIEMEHTOB CXEMbl; OOpallleHHe TaOJIULbI
UCTHHHOCTU B Joruueckyto ¢opmyny (CAH®D); muanmmzanuio CAH®; obpamenue dhopmyssl B
TaOJIUIy UCTUHHOCTH; NpejacTaBieHue (opMynbl B BUAE cXeMbl B joruyeckoMm Oasuce 2-M-HE.
Jlormueckuii KOHBepTOp BeIOMpaeTcs u3 MeHto Instruments (puc. 1).

- nstiuments X
B2 (Al
] ) 1 1

S

00000000 0 |
Z -4 (B

Pucynok 1

IMopsiioK BHINOJHEHHS:

1. 3anyctuth nporpammy anekTpoHHol nabopatopun Electronics Workbench.

2. CoOpaTh JJOTHYECKYIO CXEMY.

3. Tonmkmo4nuTh HUCCIEAYEMYIO JIOTHUECKYIO CXEMY K JIOTUYECKOMY KOHBEPTOpY (BXOJOB

8, BBIXOJ] OJIMH — PACIIOJIOKEH CIPaBa).

4. OTKpBITh JIOTMYECKHH KOHBEPTOpP IIEIYKOM JIEBOM KHOMKOW MBIIIM IO HKOHKE
koHBepTopa. Ha skpane nosisisiercst MeHto Logic Converter (puc. 2).
Jnist mosTy4eHus: TabJIMIbl MCTUHHOCTH HaXKaTh

£ -+ 7ol |
Jnist ToTy4eHust TIoTu4eckoil pyHKIMK (CTPYKTYpHOU (hopMyJibl) HaxaThb

Tolt -+ AB |

[IpoBecTn aHanM3 JOTMYECKUX YCTPOMCTB C MOMOUIBIO JIOTUYECKOTO KOHBEPTOpa IO

WXL No O

CIIeIYIOLEMY QJITOPUTMY:
a) PackpeiBaem JH1I€BYIO TaHEh JIOTHYECKOTO KOHBEpTOpa (puc. 2).

7



- Logic Converter

OOO00000 out (&
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- Conyersions
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AB - Tolr |

R . =

_:l AlB — NAND |
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Pucynok 2

0) AKTUBH3UpYEM KypcopoM KiieMMbI-KHOTIKH A, B, ..H (HaumHas ¢ F), Koau4ecTBO KOTOPHIX
PaBHO KOJIMYECTBY BXOJOB CHHTE3UPYEMOr0 YCTPONUCTBA (KOJIMYECTBY JIOTMUECKUX IEPEMEHHBIX ).
B) BHocum HeoOxommmble m3MeHenus B croioeny OUT u mocie HaxaTusi Ha KJIABUIIM Ha

MaHenu TpeoOpa3oBaTels MOIyd4aeM pe3ylibTaT B BHJE CXEMbI Ha pabodyeM MoJjie MPOorpaMMbl U
JIOTUYECKYI0 (DYHKIIMIO B IOTIOJHUTEILHOM JIUCILICE.

1. BBINONHUTE CAMOCTOSITENHHO 33aHUS M OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI.
2. OdopMuUTH OTUET.

3. Caenath BBIBOJI 110 IPOCIAHHON padoTe.

3agaHus 1) CAMOCTOSTEIHLHOI0 BLINMOJHEHNS .
3aganue 1.

IIpoBecTy aHaIM3 JIOTMYECKOTO yCTpoHcTBa (pUc. 3) mo (GyHKIHMOHAIBHON CXEME C MOMOIIbIO
Electronics Workbench.

& o]
& P
Puc . 3

Ha pucynke 4 npencraieHo pemeHue 3aaa4yu ¢ ucnosb3oBanueM Electronics Workbench.
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3aganme 2.
Uccnenyiite cnenyromue GyHKIMOHATBHBIE CXEMBI.

:& {&% I

— 1 &
L &
&
& [ — o—
&
3ananue 3.
Hccnenyiite 10rudeckyro cXemy U MoCTpoiTe GyHKIIMOHATBHYIO JOTHUYECKYIO CXeMY:
a) B*C’+A*C.
0) A*B’C+A*B’*C’+A’*B’*C.
c) A¥(B+C)*(D+C).
3ananue 4.

[IpoBuIMTE CUHTE3 TOTUYECKOTO YCTPOMCTBA C BHIXOAHONW KOMOMHALIMEH:
a) 00100111.

6) 01101001.

¢)0110100110010110.

KoHTpoJibHBIE BONIPOCHI:

1. OObsICHUTH Ha3HAYEHUE U MPUHLUI pabOTHI JIOTHYECKOTO KOHBEPTOpA.



IIpakTuyeckasi padbora Ne 2

Tema: AHanu3 KOH(PUTYpalMy BBIYUCIUTEIBHOW MAIIUHBI, TepuEpHitHbIE yCTPOIMCTBA
KOMITbIOTEpa U UHTEPPEHChI NX MOIKIIOYCHUS.
Hean:
— 3aKpeNuTh 3HAHHU 10 YCTPOMCTBY U Ha3HaYEHUIO 371eMeHTOB [1K;
— MpHOOpecTH NpakTUYEeCKUe HaBBbIKK aHaimu3a KoHpurypamuu [1K.
— HAY4YMTbCS ONPEIENIATh Pa3beMbl I TOJKIIIOUEHUS BHEIIHUX YCTPOMCTB.

CTyaeHT J10J1KeH
3HATh (AKTyaJu3anus):
— ocHoBHbIE Y35l [1K;
— XapakTepucTtuku pazbemMoB [1K 1 BHENTHUX yCTpOUCTB
— yCTpOWCTBO M Ha3HaueHue rieMeHToB [1K
yMeThb:
— ompenensats ocHoBHbIE y31bl [1K;
— TOJKIIIOYaTh BHemHue ycrpoicta K [1K.
—  OCYIIECTBIISITh MOJICPHHU3AINIO allllapaTHBIX CPEJICTB.
— ONpeAeNnsaTh ONTUMAIbHYIO KOHPUTYypaluio 000pyAOBaHUS U XapaKTEPUCTUKHU YCTPONCTB
JUIsL KOHKPETHBIX 3a7a4

Teopernueckuii MaTepuas:
[Tox xkoHpurypanueil BHUUCIMTEILHOW MAIIUHBI IMOHUMAIOT HAOOp ammapaTHBIX |

MPOrPaMMHBIX CPEZCTB, BXOSIINX B €¢ cOocTaB. MUHHMAIbHBIN Ha0Op ammapaTHBIX CPelnCcTB, 0e3
KOTOPBIX HEBO3MOXKEH 3alyCcK, W padoTa BBIYMCIUTENBHOM MAIIMHBI OIpeneNseT ee 0a30BYIO
KOH(UTypaluio.

AHanmu3  KOH(QUIYpallMd  BBIYMCIUTENBHOW  MalIMHBI  (pacCMOTpUM  Ha  IpUMEpe

MEPCOHATBHOI0 KOMITBIOTEPA) 11E1€CO00pa3HO MTPOBOIUTHB CIEAYIONIEH OCIe0BATENbHOCTH:

— BHEIIHHUI BU3YAJIbHBII OCMOTP KOMITBIOTEPA;

— QaQHaJIW3 anmapaTHOW KOH(Urypamuud  KOMIBIOTEPAa BCTPOCHHBIMH  CPEICTBAMU
ONEPAlMOHHOU CHCTEMBI;

— aHaJIM3 NPOTrpaMMHON KOH(PUTYpalluu KOMIBIOTEPA;

— aHaIM3 KOHQUIYpallUM BBIYUCIWUTEIBHOW CETH, B CIy4yae €cCilIM KOMIBIOTEp K HeH
MTOJIKJIFOYEH.

— B pesynbprare BHENIHETO BU3YAJIIBHOIO OCMOTPA KOMIIBIOTEPA ONPEIEIIAIOTCS CIEAYOINE
JIaHHBIE MO €ro KOH(UTypauu:

— THI KOpITyca CUCTEMHOT0 0sioka (hopM-hakTop);

— BHABl U KOJHMYECTBO HMHTEp(ENCcOB i MOAKIIOUEHHs MepuepuiHbIX YCTPOUCTB,
pa3MelleHHbIC Ha 3aJ/Hel CTeHKE U JIMIIEBOM IMaHeNIu CUCTEMHOro 0JI0Ka;

— TUIN KJIABUATYpbl M CIOCO0 €€ MOJKIIOYEHHs K KOMIbIOTepYy (KOJIWYECTBO KIIABMIII,
HaJIMYME CIEIMAIbHBIX KIABHIL);

— THUI PYYHOIO MAHMIYJSATOpa (MBIIIM) M CHOCOO €€ MOIKIIOYEHHS K KOMIBIOTEPY
(MaHUTIYJIATOP C MEXAaHWYECKOW WM ONTHYECKONW CHUCTEMOW TO3UIIMOHHPOBAHUS,
MIPOBOJHON MJIM OECIPOBOIHBIN HHTEP(EIC MOAKIIOUEHN);

— Ttun Monutopa (DJIT min KUIKOKPUCTAIITNIECKHI).
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AHanu3 annapatHoil KOH(GUTYpaly KOMIBIOTEPA, T.€. COCTaBa MOJKIIOYEHHBIX anmapaTHBIX

CpCacCTB, MOXHO MMpoaHaJIM3nPOBATH ClIclnaJIbHbIMHU TECTOBbIMU InporpamMmmamu, JII/I6O
BCTPOCHHBIMU CpCACTBAMU OHCpaHHOHHOﬁ CHUCTCMBI, BKJHO‘-IB.IOH.[GI\/'I TAKOC IMOHATHC KAaK AUCIICTUCP
YCTPOMCTB.

Jnst mpocMOTpa COAEPKUMOTO JAMCIIETYEepa YCTPOWCTB Haiinute Ha pabouem croise
sapablk KoMiipiotep, Aanee BbLACIUTE €ro U HAXKMHUTE MPaBYIO KIIABUINY MBIIU. B OTKpbIBIIEMcs
KOHTEKCTHOM MeHI0 BbiOepute mnyHKT CBoiictBa (puc. 3.1). B pesynpraTe »TOro mAeicTBus

oTKpoeTcs okHO CBOMCTBa cUCTEMBI (puc. 3.2).

CIICTCMBI, '‘BK

» JImd -1t

CTOJIE" APIBII
' KomnetoTep e o
’ ®  Ynpasnenne Ly

MNoakntounTL CETEBON ANCK...

OTKNHOUYUTE CETEBON ANCK...

Ortobpaxarte Ha paboyem cTone

Mepenmeroeats

CeoiicTea

Pucynok 3.1.

L o v e ————
S
Marsern yrpansomes A AR Xety
A YA POCAYOTR OCrORIia (HEIEHHRA O SaLSs KO0 T O
Watrew Wrndvay

! % Srxrereeg yrrpeicn

| #y Hacrpoas yaesesenes Windeas 7 Uamate

U] C Kapecpewsw Nudepocodr 2000 Bcu rpans amapnumad

B Ssusme oerens Seovkce Pack 1

T p———
axmeum

Cocrews
Mpoaesamw
Morss
Outran

Npousccag: rtehT0 CoralTW) 44593 CFU @ 12000
3100 G

Yorerarersanamees K0TS

(03
T e cTme £4-FUIFABAME ORI B CHTEMR

IWpou covoprad 080T [HEO ¢ COvOpand EBIT 4RICTY TR S

e I

Mogamroce Cidson

Bat-<air: Tasssincann veampass

L I T ST S o T e S T

Crmrammu cpeares
e ASTE e

Pucynok 3.2.
B oxune Cucrema npocMoTpuTe U 3aUKCUpPYHTE BEpCHIO OINEPALMOHHOM CHUCTEMBI, THII
mporeccopa M €ro TaKTOBYH YacTOTy, a Takxke oO0beM omepatuBHOUW mamsatu (O3VY). [amee

Koarpegwre: 425 CEM FRNEL X006

Vimevamsres W TRL - QIFENS
Moweze sux WIS TR
Crescaene
Patuirast iy WORNGRIUS
o

Hperm rowasycasn ASTannpen Wisfions

Litrrg ewsnmtress Wendbns
Acranspn Won fiers e deeny

nepenauTe K 3aknanke Jucneraep ycrpoicTs (puc. 3.3).
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G@vl « Bce anemenTol NaHenw ynpasnerua » Cucrema

,,,,, = = |
MaHene ynpasnexuns - n
AOMALUHAA CTPaHNLa POCMOTP OCHOBHbIX
2 = Wzaanune Windows
I& DMCI‘IET\-IED YCTPOUCTE
£ < Windows 7 Ultimate
' Hactpoiika yaanexHoro
Aoctyna © Kopnopauua Maiikpo
'?}‘ 33LNTE CMCTEMBI Service Pack 1
# [lononHuTensHsie NapameTpsl
cucTembl
Pucynok 3.3.

B oTkpbiBIIEMCS OKHe JucrieTdepa YCTpOWCTB (puc. 3.4) mpencTaBieHO TIpaduueckoe
oToOpakeHHne nepevHs 000pyI10BaHUS KOMIIBIOTEPA.

b

Qaiin  [eiictene Bug Cnpaska

&= | 5| E HBE

4 =2 WINCTRL-Q3HEWS
b 4 DVD n CD-ROM auckoeoasi
b L IDE ATA/ATAPI koHTponnepsi
> {5 Buaeoapanteps|
b ¢ AMCKOBbIE yCTpOIiCTES
b % 3ByKOBbIE, BUAEO U UTPOBBIE YCTPOIiCTEa
b == Knasuatypbl
M Komnsrotep
b @ Kowtponnepei USB
b A MoHuTopbl

v

v

b )% Metwm v ueble yrasbisatowme ycTpoiicTea
i i) MepeHocHbie ycTpoiicTea

'? Moptel (COM n LPT)

b B Mpeueccopsl

¥ Ceresble aganTepsi

&} avast! Firewall NDIS Filter Miniport

i lj!' Realtek PCle GBE Family Controller

b -8 CucTemHEbIE YCTPOICTEa

b fkji‘, Ycrpoiictea HID (Human Interface Devices)
1 -%%; YcTpoiicTea o6paboTku nsobpaxeHuii

Pucynox 3.4.

Jlucnietyep yCTPOMCTB MOKHO HCIOJB30BaTh I OOHOBJICHHS JpaiiBepoB (WU
MIPOTPaMMHOTO OOecIieueHus1) 000pyA0BaHMs, U3MEHEHUSI HACTPOECK OOOPYIOBaHUs, a TAKXKE IS
yCTpaHEHUS HEeMOJaI0K U JaKe BBIKIIOUEHUs 000pyA0BaHUs U3 KOH(UTYpAIIN KOMITbIOTEpa.

Jlig monydeHust AOCTymNa K yKa3aHHBIM BO3MOKHOCTSIM HEOOXOAMMO BBIACIUThH U3 MEPEUHs
obopynoBanusi TpeOyemMoe YCTPOMCTBO M IEIKHYTh JBaXKAbl MBIIbBIO (puc. 3.5). Jlns mpocMoTpa
COJIEP>KUMOTO KaXKJIOTO MYHKTA MEPEeyHsl 000pyI0BaHUs HEOOXOMMO JBAXK/IbI HAKATh HA Ha3BaHUU
COOTBETCTBYIOIIEH TPYIIBI 000PYIOBAHHUS.
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% Awvcnetuep ycrpoiicTs

®Qaiin  Jdeiicteme Bug  Cnpaska
L2 ARl REIN 7 Rol S
| e ATAPLEXTOR PX-128MS5 SCSI Disk Device
‘g ATA WDC WD10EZEX-08R SCSI Disk Device
‘g JetFlash Transcend 16GB USB Device

% 3ByKOBbLIE, BUAED M UrPOBbIE YCTPOMCT <
:..% HD Pro Webcam C910 Ceoiictsa: YHueepcanstbiii MoHutop PnP @

s -4

i NVIDIA High Definition Audio — —
..% Realtek High Definition Audio OBuwve | Npaiieep | Coeneryta |
<= Knasuatypbl
P YHusepcansHsiit MoHuTop PnP
i< Knasuarypa HID L\
<= Knasuatypa HID
18 Komnbtotep Tun yctpoiticTea:  MoHuTopb!
: -8 ACPIxb4-based PC WaroToBuTENS:
§ Kontponneper USB
A Monutope

-

(-

(CraHaapHble MOHMTOPLI)

Pasmewenme: NVIDIA GeForce GTX 650 Ti

e

..MM YHueepcanbHblii moHuTop PnP COCTORIAE YETPONETEE

. )3& Meim 1 uHbIE yKasbiBatoLue ycTpoiid)
EJY MepeHocHble ycTpolicTea

L.l TATWUOBA
TZ Moptel (COM u LPT)
2 Mpoueccope
&V Ceresbie aganTepbi

Y avast! Firewall NDIS Filter Miniport

...¥ Realtek PCle GBE Family Controller
18| CucTemHbie ycTpoicTea
U5 Yerpoiicrea HID (Human Interface Devif|
2= Yernoiictra nBnaBoTiku uanBinaxeHuit

W oK ]|0mena]|J

Pucynok 3.5.

cTpoitcTeo paboTaeT HOPMaNLHO.

el

1Y

| % VsmetuTs napameTpsl

JlucrieTuep ycTpOMCTB TaKKe I103BOJISET:
—  ONpEeIeNsTh MPaBMILHOCTh pabOTHl 000PYAOBAaHUS KOMITBIOTEPA;
— U3MEHATH NapaMeTpsl KOH(QUTYpaluu 000pyA0BaHHUS;
—  OIpEAeIATh IpariBephl YCTPOUCTB, 3arpyKaeMble I KaXI0I0 YCTPOMCTBA, U MOJIy4aTh
CBEJICHUS O KAXKJIOM JIparBepeE;
— U3MEHATH JONOJIHUTEIbHbBIE TapaMeTpPhl U CBOMCTBA YCTPONCTB;
— yCTaHaBJIUBaTh OOHOBJIEHHBIE JPaliBEphl YCTPOUCTB;
— OTKJIIOYaTh, BKIIOYATh U yJAISATh YCTPONCTBA;
— OCYILECTBIIATH BO3BpAT K MPEABIAYIIEH BEPCUU IpaiiBepa;
— pacreyarbiBaTh CUCOK YCTPOMCTB, YCTAHOBJICHHBIX Ha KOMITBIOTED.

CoBpemenHble OnepalliOHHBIE  CHCTEMBI IPEAOCTABISAIOT — MOJIB30BATEN  BO3MOXKHOCTh
HAacCTpOWKM M 3arpy3Kd pas3IMYHbIX KOH(UIypaluil amnmapaTHBIX CPEACTB B paMKax OJHOIO
kommnbtoTepa. C 3Toi nenbio BBeeHo nousatue [Ipoduns obopynoBanus.

[Ipoduns obGopynoBaHus - 3T0O  HAOOp HMHCTPYKIMH, ucnonb3dyemblx Windows s
OINIpEAENICHUs] YCTPOMCTB, KOTOPBIE JIOJDKHBI 3arpyXkarbcsi IpU 3allyCKe KOMIIBIOTEpa, WIIU
rmapamMeTpoB sl Kaxkzaoro ycrpoiictBa. [Ipu mepBoit ycranoBke Windows co3maercss mpoduib
obopynoBanus "Profile 1". Ilo ymomuanuto Bce ycTpoiicTBa, MPUCYTCTBYIONINE HA KOMIIBIOTEpPE Ha
MoMeHT yctanoBkH Windows, Bkitouensl B "Profile 1".

BHOBb co3niaBaeMbliil osib3oBareneM npoduiab 000pya0BaHUS MOXKET HE BKIHOYATh KaKoe-TO
U3 YCTPOMCTB, HallpUMeEp, MOJEM WM CETEeBOW ajamnTep, WM HAKOMUTENb TMOKMX MarHUTHBIX
JMCKOB U JIp.

Ecnu B cucreme mmeercsi HECKOJIbKO Mpoguiiel 000pyI0BaHUS, MOXKHO yKa3aTh Cpeld HUX
TOT, KOTOPBIH OyJeT UCMOIB30BAThCS IO YMOIYAHUIO NP KAXKIOM 3aIrycke koMmmnbroTepa. Windows
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MIO3BOJISIET TAKXkKe 0TOOpaXkaTh MPH 3aIyCKe BOIIPOC, KaKoW MpOoQHIIb ClieAyeT UCIoab30Bath. [locie
co3zanus npoduiist 000pyI0BaHUS YCTPOUCTBA, BXOASIINE B HETO, MOXKHO OTKIIIOYATh U BKJIIOYAThH
C MOMOUIBIO JHUCTeTYepa YCTPOUCTB. [Ipy oTKiIIOUeHHH ycTpoicTBa B mpoduie o0opyaoBaHuUs
JpaBepsl YCTPOMCTBA HE 3arpy’KarOTCs IIPH 3aIlyCKe KOMIIBIOTEPA.

Bosee mmpoxue BO3MOXHOCTH 1O aHAIM3Y KOH(QUTYpald KOMIIBIOTEpa, B TOM YHUCIE U
IIPOrPaMMHOM Cpeabl, IPeAOoCTaBIsIeT MOAYIb CBEEHUS O CUCTEME.

JIist moctyna K yKa3aHHOMY MOJIYJIIO BbIOEGpUTE TocienoBaresibHo Komaossl: [Tyck\Bee
nporpammbl\CTanaapTHbeie\City)keOHbIe\CBEICHHUS O CUCTEME.

B pesynbrate 3T0r0 AelicTBUg OTKpoeTcst okHO CBeneHus o cucteme (puc. 3.6).

Gaitn  Tpeera By Copsesa

T | ssever e

# AnNapaTHIE BECPCH | Laun OC Microseft Windows 7 Ultimate
iy Roymonee) Bopaua 6.1.7601 Service Pack 1 CBopxa 7601
& Mporpamumas cpess AonamwTenssoe onucasme OC  Hegocrynwo
VisratosnTens OC Microsoft Corporation
VIMS CHCTEMBY WINCTRL-Q3HEVVS
Varatosnrens ASUS
Moaens &l Series
Tun wH4-based PC
MNpougtcop IntelR) Care{TM) I5-4570 CPU @ 320GHz, 32C
Bopona BIOS American Megatrends inc 0310, 07.04.2013
Bepous SMEIOS a7
Nane Windows CAwindows
CHCTENHAR Nanka CAWiIndows\system32
YOpodcTao 3arpyake \Device\Harddiskvolumel
f3bic CACTEME Poccua
ANNAgArHo-3a8nCumpit ypolew... Bepou = "6.1.7601.17514°
Viun nomusonatenn WINCTRL-Q3HEVWS AN 1Na
Yacoro# nonAc Maockonceoe spemMa (suma)

YCTAKORNEMHIR OnepaTakan ... 80076
MNonswil obsem puaieckol na.., 794 16
LOCTYNHO QVanueckoil namsm™t 59616
BCEr0 BHPTYANLHOM RANATH 15976
ROCTyNHO SnpTyanckoi namame 132 TE
Pazmep Gailng no sl 784 TE
Daiin nogxaqon CApagefile.sys

Pucynok 3.6.
ITpumep wncnonb3zoBaHus Monyias CBEAEHUS O CUCTEME WIIIKOCTpUpPYyETCs Ha puc. 3.7, rae
ITOKa3aHbl CBOMCTBA U3 NOANTYHKTA /(ucrei rpynnbel KoMIOHEHTSI.

e e - 4 A eSS e

| Gadis  Mpesea  Ewy  Copamsa
Cregennn o cHoTemn || 3nesewr Suausiass
- AnnapaTiue pecypen | vAsam NVIDA GeForze GTX 630 Th
S Kovmoieumu || 1o PP yerpoiicen PCOVEN_10CESDEY_11CEASUBSYS Ba4610MIAREY_A1\I43834097 4080008
¥ MynkTviens | Tun aganrepa GeForce GTX 650 Ti. NVIDIA-CORMECTMmAR
COROM 3 Onucanne agammepa NVIDEA GefForce GTX &S0 T
yerpohemo jl 03Y agantepa (2 147 483 648) Eafir
VMgoampaciue yerpcdcTsa §i YCTAHORAERNLE JDMSEDH u-nd}d:mu.dl wreve gl 2unvoe A0 mew gt 2, GRLmwd3 cham, mvwgt2um, mowgf 2um
2 Buon i Bepoun Apadseps 2 mx?xmo
Maaen || INF-paiin cem2.inf (panaen Secticn0d1}
U Cetp ‘1 LiBErosue NNOCSOCTH Heaocrynmo
4 Nopru INeneTie WSSTCRON TAlANUN 4294967295
+ Janomwmarouse yorpoicrsa “ Paspowenne 1920 x 1030 x &0 Iy
Neuars || Pasprace/mmecess 2
Yorpailcrua ¢ weeanagaaun || AGPEC naasea QsF2000000-OKF2FFFFFF
Usk || Agpac nasesm ONESO00000 DEFFFFFFF
i TPOCPanIma® CPess || Agpec nasawm DaF0000000-0uF L FFFFFF
| Mopt ssoasmusoms 0X0000E000 030000 EITH
:‘ 1RO xanan RO 16
|| MopT esoga/auacs? QxD0000ZE0-MD00003EE
|| Mopr seoanEmecas 000000300-00000030¢
\ ALDEC TiAMETH QXALCO0-QIFFFF
}; Apaieep c\windowsisystem32\drversymiddmion.sys 9,38.13,1070, 1100 MB (13 5326..
Pucynox 3.7.
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B naHHOM ciyyae MOXHO TOJNYYHUTh MOJIHYIO HH(POPMALHUIO O BHICOAAANTEPE, YTO
otoOpakaeTcsi B PaBOil YaCTU OTKPHITOTO OKHA. AHAJIOTMYHO MOXET OBITh MOTy4eHa HH(popMaIus
0 JpYrux YCTPOWCTBax, a TaKke O NPOrpaMMHON cpene KommbioTepa. [l 3Toro Heo6XoIumo
BBIOpATh COOTBETCTBYIOIIME ITYHKTHI B JIEBOK YacTH OKHA CBEIEHUS O CHCTEME.

Jlia aHasy3a MporpaMMHOM Cpefbl BEIYMCIUTEILHOW MAlIMHBI TOMUMO Moy CBeneHus o
CHCTEME MO’KHO  HEMOCPEJCTBEHHO  IPOCMOTPETh  IOJIHBIH  IEepeueHb  YCTaHOBIJIEHHOI'O
IIPOrpaMMHOI0 0OecredeH s, KOTOPBIN BBI3bIBAETCS MOCIE0BATEIBbHBIM BIOOpOM KoMaH[ ITyck n
nanee Bee nmporpaMMel.

Jlns aHanu3a KOH(UIypaluy BBIYUCIUTENBHOM ceTH Heo0X0AMMO BbIOpaTh Ha pabodeM CTolle
apiblk CeTeBoe OKpykeHue mim komanay CeTeBoe OKpyx)eHue nocie Bbioopa komanasl [1yck.

B oTkppiBIIEMCS OKHE B Ciy4yae MOJKIIOUYEHHUS KOMIIBIOTEPA K JIOKAJIbHOW CETH MOXKHO
MIPOAHATN3UPOBATh KOH(PHUTYPAIHIO CETH.

Ocnosnble y3ibl ITIK:
1. Mukponpoueccop
Muxkponpoueccop(MII) — nentpanshoe ycrpoiictBo IIK, npeanasHaueHHoe i yrpaBiIeHUS

paboToii Bcex OJIOKOB MAIIMHBI M JIJIsl BBITOJHEHHUS apH(PMETHIECKUAX U JIOTHIECKUX ONepanuii Hall
nHpOpMaIHeH.

B cocraB Mukponporueccopa BXOASAT HECKOJIbKO KOMIIOHEHTOB.

1.YcrpoiictBo ympasienus (YY) gopmupyer u momaér Bo Bce OJOKM MaIIMHBI B HY)KHBIC
MOMEHTBl BPEMEHHU  OIpeleN€HHbIE CUTHAJIbl  YOpaBieHUs (YHIPABISAIOIIME  HMIIYJIbCHI),
00yCJIOBJIEHHbIE CHEIM(PUKON BBINOJIHAEMON ONEpalvy U Pe3ylbTaTaMu MPEIbIAYIIUX Olepaluii;
dopmHpyeT ajnpeca sSUeeK MaMITH, HCIOJIb3YEMbIX BBINOJHAEMON olepauueil, u mepeiaeT 3TH
azpeca B COOTBETCTBYIOIME OJOKM KOMIIBIOTEpA; ONOPHYI IIOCIEJOBATEIbHOCTh HMIIYJIbCOB
YCTPOMCTBO YIIPaBJICHUS MTOJIy4aeT OT FEHEpaTOpa TAKTOBBIX UMITYJIbCOB.

2.Apudmeruko-gornyeckoe ycTpoictBo (AJIY) mnpenHa3HaueHO ISl BBINIOJHEHHMS] BCEX
apu(pMeTHYECKUX U JOTMUYECKUX OTepaliii HaJl YUCIOBOM U CUMBOJIbHON HH(pOpMaIUEH.

3.Muxpomnporneccopnas mnamarb (MIIII) mpeanazHaueHa aasi KpaTKOBPEMEHHOTO XPaHEHMS,
3alMCH W BbIIaYM MHQOpPMAIMKM HETOCPEICTBEHHO HCIOJIb3YyeMOW B ONMKalIINe TaKThl pabOThI
mamuHbl; MIIIT cTtpoutess Ha perucrtpax s oOecredeHus] BBICOKOTO ObICTPOAECHCTBUS MAIIKHBI,
n6o ocHoBHas namsATh (OII) He Bcerna obecreynBaeT CKOPOCTh 3aIMCH, MOUCKA M CUUTHIBAHUS
uHpopManuy, HE00XO0IUMYIO JUIS 3¢ ¢pexTuBHON  PabOTHI OBICTPOJICHCTBYIOIETO
MHUKPOIPOLIECCOPA.

4. atepdeiicHas cucTeMa MUKPOIIpolleccopa MIpeaHa3HayeHa JUIsl COMNPSKEHUS M CBSI3U C
npyrumu  yerporictBamu I1IK; Britouaer B cebst BHyTpeHHuil wuHTepdeiic MII, Oydepubie
3allOMUHAIONINE PETUCTPbl U CXEMBl yIpaBieHMs nopramu BBoja-BbiBoja (IIBB) u cucremuoii
IIAHOM.

I'enepaTop TakTOBBIX HMIIYJbCOB TE€HEPUPYET IOCIEAOBATENBHOCTh  AIEKTPUUYECKUX
HMITYJIbCOB, 4acTOTa KOTOPBIX ONpPEAENsAeT TaKTOBYK) 4YacTOTy MHKporpoueccopa. IIpoMexyrok
BPEMEHM MEXAY COCEAHMMM HMITYJbCAMHU OINPENEISET BPEMS OAHOIO TaKTa, WM MPOCTO TaKT
paboTbl MamuHbl. YacToTa reHepaTopa TAaKTOBBIX MMITYJIbCOB SBIISETCS OAHOM M3 OCHOBHBIX
XapaKTePUCTHK IEPCOHAIBLHOTO KOMIIBIOTEPAa U BO MHOTOM OIpEAENsieT CKOPOCTh €ro padoThl,
MOCKOJIbKY KaXK/as Omnepanys B BBIYMCIUTENBHON MaIllMHE BBIMOJHIETCS 3a OIpe/eleHHOe
KOJMYECTBO TaKTOB.
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2. CucremMHas IIHHA
CucremMHasi mMUHA— OCHOBHAsT WHTepQeiicHas CUCTeMa KOMIBIOTEpa, OO0eCTIeunBaromas

COTIPSDKEHHE U CBSI3b BCEX €r0 YCTPOHWCTB MEXTy COOOH.
CucreMHas IIIMHA BKIIOYAET B Ce0s:

1. mmHY #AaHHBIX, COJEPKAIIYI0 IPOBOJA U CXEMbI CONPSDKEHUS U MapajuieIbHON
repeaadn BCeX paspsaoB YUCIOBOTO Koja (MAIIMHHOTO CJIOBA) ONEpaH/Ia;

2. WmUHY ajapeca, COJCPXKAIIYI0 MPOBOJA U CXEMBI CONPSDKCHUS [UIS TapajuielbHOM
nepefadyd BCEX pPa3psoB Kojia aJpeca sSYEHKM OCHOBHOM MaMsTH WA NOpPTa BBOJA-
BBIBOJIa BHELIHETO YCTPOKCTBA;

3. MMHY YOpPaBJICHUS, COJEPKAIIYI0 TPOBOJA U CXEMBI CONPSIKCHHS IS Tepenadyn
WHCTPYKIUH (YIPaBISIONIMX CUTHAIOB, HUMITYJIbCOB) BO BCE OJIOKH MAIlTUHBI,

4, muMHY NUTaHUs, COJCPXKAIIYIO TIPOBOJIA U CXEMBbI COMPSDKEHUS IS MTOAKITIOUEHUS 0JIOKOB
[IK k cucteMe sHEpronuTaHusl.

CucteMHas 1mmHa 00ecreunBaeT TPU HapaBJIeHUs Iepead HHPOopMalUu:
1. Mexay MUKpOIIPOLIECCOPOM M OCHOBHOMW NaMSThHIO;

2. MeXJly MUKPOIIPOLIECCOPOM U MOPTaMH BBOJAa-BbIBOJIa BHELTHUX YCTPOMUCTB;
3. MeXJy OCHOBHOHM HaMsAThIO M MOPTaMH BBOJIAa-BbIBO/Ia BHEUIHUX YCTPOMCTB (B pexHUMe
HPSIMOTO JOCTYIA K MaMATH).

Bce 610kH, a TOYHEee UX MOPTHI BBO/A-BBIBO/A, YEPE3 COOTBETCTBYIOLINE YHU(DULIMPOBAHHBIE
pa3beMbl (CTBIKM) TOAK/IIOYAIOTCS K IIMHE €AMHOOOPa3HO: HEMOCPEACTBEHHO WM 4epes
KOHTpOJUIEpH! (azanrtepsl). YIpaBiIeHUE CUCTEMHON HMIMHOM OCYIIECTBISETCS MUKPOIPOLIECCOPOM
a0 HENoCpeNCTBEHHO, 100, 4TO dYalle, 4epe3 JONOIHUTEIBHYI0 MHKPOCXEMY KOHTpOJUIEpa
IIHTIBL, (YOPMUPYIOIIYIO OCHOBHBIE CUTHANBI ynpasienus. OOMeH nH(popmMareir Mex 1y BHEIITHUMHU
YCTpOMCTBAMH U CUCTEMHOMW IIMHOM BBINONHSIETCA ¢ ucnonb3oBaHueM ASCII-konoB.

3. OcHOBHasi NaMATH
OcnosHast namsth(OlIl) nmpenHa3HaueHa A XpaHEeHUs. U ONEPaTUBHOTO oOMeHa nHpopmManuen

¢ npounmu Onokamu MamuHbl. OIl comepkuT nBa BHJA 3allIOMHHAIOIIMX YCTPOWUCTB: MOCTOSIHHOE
3anomuHaromiee ycrpoctBo(I13Y) u oneparusHoe 3anomunaroree ycrpoicteo(O3Y).

I3y (ROM - Read Only Memory) mnpenHa3sHa4eHO ISl XpaHEHUS HEU3MEHIEMOU
(OCTOSTHHOM) MpOrpaMMHON M CHpaBOYHOW MH(OPMAIUMK; IO3BOJIET OMNEPATUBHO TOJIBKO
CUMTBIBAaTh MH(DOPMAIUIO, XPAHSAIILYIOCS B HeM (M3MeHUTh uHpopmanuio B [13Y Henb3s);

O3Y (RAM — Random Access Memory) npeiHa3Ha4eHo AJIsl ONEepaTUBHOM 3alUCH, XpaHEHHs
U cuuThiBaHMA HHGQopManuu (IMporpaMM M JaHHBIX), HEMNOCPEACTBEHHO Y4YacTBYIOLIEH B
MH(OPMaLIMOHHO-BBIUNCIUTENBLHOM Ipoliecce, BrinosnHsgeMoM 11K B Texymuii neproa BpeMeHH.

['maBHBIMM JOCTOMHCTBaMM ONEPAaTUBHOM MaMSTH SIBISIFOTCSI €€ BBICOKOE OBICTPOJEHCTBUE U
BO3MOXXHOCTh OOpallleHusi K KaxJoh sdeiike mamsaTH OTIENbHO (MpAMOM aJpecHbId JOCTyNm K
sueiike). B kauecTBe HemocTaTka ONEPATUBHOM MaMATH CJEIyeT OTMETUTh HEBO3MOXKHOCTh
COXpaHeHMs MHPOPMAIIMU B HEH TIOCIIe BBIKIIIOUSHHS TUTAHUS MAIIMHbBI (9HEPr03aBUCUMOCTD).

Kpome ocHoBHOM mnamsaTtu Ha cucteMHol 1uiate IIK mmeercs m sHeproHe3aBUCcHMasl MaMsTh
CMOSRAM (Complementary Metal-Oxide Semiconductor RAM), MOCTOSHHO MHTAIOMIASCS OT
CBOET0 aKKyMYJISITOpa; B Hell xpanutcs nunpopmanus o6 annapataoil kongpurypanuu 1K (o6o Bceit
anmnapaTtype, HMEIOIIeHcs B KOMIIBIOTEPE), KOTOpas MpOBEpsieTcs MpH KaXJAOM BKIIOUEHUU
CUCTEMBI.

4. BHemHAAa NAaMATH
Buemnsis namsaTe oTHOcUTCd K BHemHMM ycTpodctBam IIK u  wucmoneszyercs ang

AOJITOBPEMCHHOI'O XPAaHCHUA 000 I/IH(I)OpMaI_II/II/I, KOTOpas MOXKCT KOF,Z[a-JII/IGO HOTpC6OBaTBC}I JJIA
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pemieHus 3aaad. B gacTHOCTH, BO BHEIIHEH MaMATH XpaHUTCA BCE NMPOrpaMMHOE OOecreueHHe
KOMIIbIOTEpa. BHEmHAS mnamsaTh MpelncTaBieHa pPa3sHOOOpa3sHBIMH BHJAMH  3aIlIOMHHAOIINX
YCTPOMCTB, HO Haubosiee PAacHpPOCTPAHEHHBIMU M3 HUX, UMEIOMIMMHUCS MPAKTUYECKH Ha JIIOOOM
KOMIIBIOTEPE, SBJIAIOTCS IIOKA3aHHBIE HA CTPYKTYPHOM CXEME KECTKHE IUCKH, AUCKETBI, JUCKH
Pa3IMYHBIX THUIOB 3aMUCH U (IICII-HAKOIUTEIH.

Ha3znauenue 3Tux HakonuTesen: XxpaHeHHe 00X 00beMOB HH(pOPMAIIMHY, 3alIUCh U BblAaYa
uHbOpMalMK T10 3alpocy B ONEPATHBHOE 3allOMUHANOIIEE YCTpOHCTBO. Pasnmyarorcs BHEHIHME
HAKONMUTEJIN KOHCTPYKTUBHO, 00bEMaMU XpaHUMOM HH(OpMAIMK U BPEMEHEM €€ IIOUCKA, 3alMCU U
CUUTBHIBAHUS.

5. HcToyHMK NUTAHMA U TaliMep

HcTouHuk nmuTaHus — OJIOK, COeprKalllui CUCTEMbl ABTOHOMHOI'O U CETEBOI0 SHEPrONUTAHUS
IIK.

TaliMep— BHYTpUMAaIIMHHBIE 3JEKTPOHHBIE Yachl PEaTbHOIO BPEMEHH, 00eCIeunBarouIie Mpu
HE00XOAMMOCTH aBTOMATUYECKUN CheM TEKYILEro MOMEHTa BPEeMEHHU (IOofl, Mecsll, Yachl, MUHYTHI,
CEeKyHJbl M J0iu cekyHa). TaliMep NHOAKIOYaeTCs K ABTOHOMHOMY MCTOYHMKY HUTaHUS —
aKKyMYJIITOPY, U IIPU OTKIIOYEHUH MAlINHBI OT AIEKTPOCETH MTPOJOJKAET padoTaTh.

6. BHemHue ycTpoiicTBa

Buemnue ycrpoiicta (BY) TIK — BaxHeiimas coctaBHas 4acTh JII0OOTO BBIUYHCIUTEIHLHOTO
KOMIUIEKCA, JOCTaTOYHO CKa3aTh, 4TO 110 cTouMocTH BY cocrasistor 1o 80-85% croumoctu Beero
IK.

BY IIK o0ecrnieunBaroT B3aUMOCHCTBUE MAIIMHBI C OKPYXKAIOIIEH CpeIoii: MOoIb30BaTEsIMH,
00BEKTaMHU YIPABICHUS U IPYTUMHU KOMITBIOTEPAMHU.

K BHEmIHUM ycTpoiicTBaM OTHOCSTCS:

e BHENIHHME 3anoMuHaromue ycrpoiictsa (B3Y) win BHemnss namars 11K
e JIMAJOTrOBBIE CPEACTBA MOJIb30BATENS;

e YCTpONICTBa BBOJA MH(OPMALIUH;

e  YCTpoOIicTBa BbIBOJAa UH(OpMaLINH;

e CPEICTBA CBS3M U TEIEKOMMYHUKAIUH.

7. JlomoJIHUTe/IbHbIEe HHTErpajibHble MUKPOCXEMbI

K cucremnoit muue u xk MII IIK Hapsiny ¢ TUIIOBBIMU BHEUIHMMHU YCTPOMCTBAaMHU MOTYT OBITH
MOJIKJIIOYEHbl U HEKOTOpBIE JIOTOJIHUTEIbHbIE WHTErpajbHblE MUKPOCXEMBI, PaCIIUPSIONINE U
yaydinarouiye (yHKIMOHATbHbIE BO3MOXKHOCTH MUKPOIPOLIECCOpa:

e MaTeMaTHYEeCKHU compoueccopl;

e  KOHTpOJUIEP NPSAMOIO AOCTYIA K NaMsATH;
e  COIIPOLECCOP BBOJA-BBIBOJA;

e  KOHTpPOJUIEp IPEPBIBAHUN U T. 1.

MatemaTHuecKuii CONpOLIECCOpP IWIMPOKO HCIOJIB3YETCSl AJII YCKOPEHHOTO BBIOJIHEHHUS
omepanuii HajJ ABOMYHBIMU YHUCIaMU C (PUKCUPOBAHHOW W TIJIABAIOIICH 3alsATOM, HaJ JIBOWYHO-
KOJUPOBAaHHBIMU JECATUYHBIMM YUCIIAMH, JJI BBIYMCIECHUS HEKOTOPBIX TPAHCLIEHIECHTHBIX, B TOM
qyclie TPUTOHOMETpUYeCcKUX (yHKIUN. MaTemMaTHuecKUidl COMpOIIECCOpP HMMEET CBOI0 CUCTEMY
KOMaHJ M paboTaeT mapauleJbHO (COBMELIEHHO BO BpeMeHH) ¢ ocHOBHbIM MII, HO mox
YOpaBJICHUEM TIOCIEAHETO. YCKOPEHHE Olepanuil MpOUCXoauT B AeciaTku pa3. CoBpeMeHHBbIE
mozenu MII, naunnas ¢ MII 80486 BX, BkitouaroT corpoiieccop B CBOIO CTPYKTYpY.

Kontpomnep npsimoro mocryma k mamsata (DMA — Direct Memory Access) obecrieunBaeT
OOMEH MJaHHBIMH MEXAYy BHEIIHMMHU YCTPOWCTBAaMH W ONEPAaTHUBHOM MaMsAThIO 0€3 ydacTus
MHUKpOTpPOIIECCOpa, YTO CYHIECTBEHHO MoBbIimaeT 3¢ dextuBHoe ObicTponeiicTue [IK. MubiMu
cioBamMu, pexuM DMA mno3BoisieT 0CBOOOJIUTH MPOLECCOpP OT PYTHMHHOM MNEpEeChUIKH JaHHBIX
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MeXay BHemHUMH ycTpoiictBamu U OIl, otnaB aTy paboty koHTposuiepy BMA; mpomeccop B 310
BpeMs MOKeT 00pabaThIBaTh Apyrue JaHHBIC WK IPYTYIO 337a4y B MHOT033JJauHON CHCTEME.

Comnporeccop BBO/AA-BbIBOJA 3a CcuUeT MapasuienabHoil paboTel ¢ MII cymiecTBeHHO yCKOpseT
BBITIOJIHEHUE TPOIEIyp BBOAA-BBIBOJA MpPHU OOCITYKMBAaHHMHM HECKOJIBKHX BHELIHHX YCTPOWCTB;
ocBoboxkaaer MII ot o0pa®oTku mpoleayp BBOJAa-BbIBOAA, B TOM 4YHCIE DEaTU3yeT U PEKUM
IpsIMOTO JocTyna K mamatu. KoHTpomiep mpepbiBaHUE OOCITY>KMBAeT MPOLEAYpPbI MpPEphIBAHMUS.
[IpeppiBanre — BpeMEHHOE MPUOCTAHOBICHHE BBIMOJIHEHHUS OJHON MPOrpaMMbl C LEJbIO
OIIEpaTUBHOTO BBINOJIHEHUSI JApPYroil, B JaHHbII MOMEHT Oojee BaXHOW (IPUOPUTETHON)
nporpaMMbl. KoHTposuiep mpuHUMAET 3apoc Ha MpepbIBaHUE OT BHEIIHUX YCTPONCTB, OMpPEIEIseT
YPOBEHb IIPUOPUTETA 3TOT0 3aIpOca U BbIAAET CUTHAN IpepbiBanus B MIT.

8. DuemenTsl koHcTpyKuuu K

KonctpykrusHo 1K BbINoOIHEHB! B BUE LIEHTPAIBHOIO CUCTEMHOrO 0JI0Ka, K KOTOPOMY 4epe3
pa3beMbl — CTBIKM — MOJAKJIIOYAIOTCS BHEIIHUE YCTPOMNCTBA: JOIMOJHUTEIbHBIE OJIOKU MaMsTH,
KJIaBUATypa, TUCIUIEH, IPUHTEP U T. 1.

CucreMHbIii 010K 0OBIYHO BKIIFOUAET B ce0s CUCTEMHYIO IIATy, OJIOK MUTaHUS, HAKOIIUTEIH Ha
JIUCKaX, pa3beMbl JJIsl JONOJIHUTEIbHBIX YCTPOMCTB M IUIAThl PACIIMPEHUS C KOHTPOJIEpAaMU —
ajlariTepaMy BHEITHUX YCTPOMCTB.

Ha cucremHoil 1uare (4acTo e Ha3bIBAIOT MATEPUHCKOW Tuiatoii — motherboard), B cBoro
ouepe/b, pa3MeIaloTCs:

e MHKpPOIIPOLIECCOP;

e CHCTEMHBIE MUKPOCXEMBbI (UHUIICETHI);

e TEHEPaTOp TAKTOBBIX UMITYJIHCOB;

e Moxynu (Mukpocxemsl) O3V u 13V

e Mukpocxema CMOS-namsTy;

e aJanTepbl KIABHATYPBHI, )KECTKOTO IUCKA U JUCKOBOJIOB;

e  KOHTPOJUIEP NPEPBIBAHUI;

e TaUMEp U T. 1.
MHorue u3 HuX NOJCOEANHSIOTCA K MAaTEPUHCKOM IUIATE ¢ TOMOIIBIO Pa3bEMOB.
Pa3bembl 17191 NOAK/II0YeHUS BHEIIHUX YCTPOHCTB:

Pazbem Tun KounuecTBo Hpumeuanus
pa3bema KOHTAKTOB

COM1 M 9 MOCJICIOBATEIHHBIN TOPT (JJIs1 MBIIIH, MOJIEMA U T.J.)

COM 2 M 25 MOCIIEAOBATENBHBINA MOPT (IS MBIIITH, MOJIEMa U T.1.)

LPT F 25 [Ipeanaznaven mist noakmoueHus SCSI-ycTpolicTs

RJ-45 F 8 [IpennazHavuen ans MOAKIIOYEHUs K TenedonHoit cetu (RJ-
11) uiu K JT0KanbHO# cetr (Oosiee mMpokuil pazbem RJ-45)

VIDEO F 7 [IpenHaszHayeH Juisi npuéMa BUJIE0 CUTHAJIA C YCTPOMCTB.

DVI F 29 [TpegnazHadeH /ISl NOIKIIOUCHHUS BUJIEO YCTPOUCTB.

VGA F 15 [IpegnasHadued sl MOIKIIOYEHUS MOHUTOPA (JTUCTIIES)

USB F 4 [IpeanasHaveH Ui MOAKITIOYEHUS (KJIABUATYPHI, MBIILH,
ckaHepa, ZIP-nuckoBoza, ¥ T.11.).

Mic In F 1 [IpegnazHadeH sl TOIKIIFOUYCHUS MUKPOGhOHA.

Line In F 1 JIuueiinblil BXO,.

Line F 1 [IpennazHayeH AJ1s MOJKIFOYCHUS aKyCTUYECKUX KOJIOHOK.

Out

PS/2 F 6 [IpennazHadeH s OMKITIOUCHUS CTAaHIAPTHBIX KIIABHATY]
PS/2

PS/2 F 6 [IpenHazHaYeH 1)1 NOJIKIIOYCHUs MBIy PS/2
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33}]3HHH AJIA CAMOCTOATEJIBbHOIO BBINNOJIHEHUSA

3ananue 1. U3ydyenne noak/jao4YeHusi 000py10BaHHUA K CHCTEMHOMY OJIOKY

[TopsitoK BBIMOJIHEHUS:

1.

No o ko

VY0enutech B TOM, YTO KOMIIBIOTEPHAS CUCTEMA 00ECTOUCHA.

Omnpenenure HaIUMYUE OCHOBHBIX YCTPONCTB IEPCOHAIIBHOTO KOMIIBIOTEDPA.

VYcTaHoBHTE MECTONONOKEHNE 010Ka TUTaHUS, BBISICHUTE MOIIHOCTD OJI0KA MUTaHMUS.

Y CcTaHOBHUTE MECTOIOJIOKEHUE MATEPUHCKOM IUIATHI.

VYcTraHoBHTE XapakTep MOAKIIOUEHHUS MAaTEPUHCKOM IIIAThl K OJIOKY MUTaHMSL.

Y cTaHOBHUTE MECTOIOJIOKEHHUE KECTKOTO JUCKA.

YcTaHOBUTE MECTONOJIOXKEHUE €ro pasbema nuTaHus. lIpocieaure HampasieHHE
nuieiia MPOBOJHHUKOB, CBA3BIBAIOMIETO JKECTKUH JHMCK C MaTepUHCKON IUIaTOM.
OOparuTe BHMMaHHE Ha MECTOIOJIO)KEHHE MPOBOJHUKA, OKPALUICHHOTO B KpPaCHBIN
L(BET.

Y cTaHOBHUTE MECTOIOJIOKEHUS IUCKOBOJOB I'MOKUX JUCKOB U auckoBoga CD-ROM.
[Ipocneaure HampaBieHue MX IIIeH(POB NPOBOJHUKOB M OOpaTuTe BHHUMAaHHE Ha
IIOJIOKEHHE IPOBOJHMKA, OKPAIIEHHOTO B KpPAacHBIM LBET, OTHOCUTEIBHO pazbeMa
MIUTaHUS.

10. YcraHOBHTE MECTOIOJIOKEHHUE IIJIaThl BUE0AAaIITePA.

11. Onpenenute TN nHTEpQEiica IIaThl BUACOAAANITEPA.

12. [Tpu HaW9YUK MPOYMX JAOTIOTHUTENBHBIX YCTPOICTB BBISIBUTE UX HA3HAYCHHE, ONUIINTE

XapaKkTepHble 0COOEHHOCTH JTAaHHBIX YCTPOMCTB.

3anoJHUTE TAOIHILY:

YcTpoicTBO XapakTepHbIe Kyna 1 npu momorim 4ero moKIrovaeTcst
0COOEHHOCTH

3aganue 2. U3y4yeHne KOMIIOHEHTOB MATEPHHCKOM IJIAThI

[TopsiioK BBIMOJIHEHUS:
1. Y6enurech B TOM, 4TO KOMITbIOTEpHAsl CUCTEMa 00ecTOoueHa.

2. YcTaHoBUTE MECTOIIOJIOXKCHUE mnmponeccopa M HU3YUYUTEC OpPraHu3aluro CUCTEMBI €To

oxnaxaeHus. I1o MapKHUPOBKE OIMMPECACIINTEC THUII ITPOLICCCOPA U (prMy-PBFOTOBPITGJ'ISI.

3. YcTaHOBUTE MECTOMNOIOKCHUE Pa3bEMOB JIs1 YCTaHOBKU Monyneﬁ OHepaTI/IBHOﬁ ImaMsATH.

BobisiBUTE MX KOJIMYECTBO W TUN HCHoONb3yeMblX Mmoxayied (SIMM wunu DIMM),

YCTAaHOBUTEC KOJIMYECTBO KOHTAKTOB.

4. YcTaHOBUTE MECTOIOJIOKEHHUE CIIOTOB JUIsl YCTAaHOBKU IUIAT paclIMpeHus. BriscHuTe nx

koinuectBo ¥ tul (ISA, PCI, AGP), ycTaHOBUTE KOJTMYECTBO KOHTAKTOB. 3aUKCUpYyHTE
UX pa3indus no GopMe u 1BeTY:

Pazbem [Ber Pasmep
IIMHBI

ISA UYepHbilii JInmuHHBIHI
PCI benbrit Cpennuit
AGP Kopuunessiit | Kopotkuit

5. YcranoBure mecronosiokeHne Mukpocxemsl [I13Y. Ilo Hakielike Ha HEH OIpenenIuTe

MMPOU3BOAUTCIISL CUCTCMEL BIOS JAaHHOT'O KOMIIBIOTEpPA.
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6. YcTaHOBUTE MECTOINOJIOKEHUE MHUKPOCXEM CHCTEMHOTO0 KOMIUIEKTa (YHIICETa).

MapKHPOBKE ONPEACTUTE THIT YUIICETa U (PUPMY-U3TOTOBUTEIIS.

7. 3aM0THATE OTYETHBIC TAOTUIIBI:
Hzrorosurenb Monpens

ITpoueccop
Yuncer
Cucrema BIOS
KomungectBo pa3beMOB moxaynen | KomnuectBo  ciotoB  miiA
OINEpPATUBHON NaMsITH YCTQHOBKH IJIAT PACHIMPEHMUSI
SIMM | DIMM ISA | PCI | AGP

3ananme 3. U3yuenue apxurektypsl IIK B cucreme Windows
[Topsa oK BBIMOTHEHUS

l.
. Boligute B PECIKUM «ITanenb YIIPABJICHUS», «Cucremay.

hn =~ W N

)

3aHy0TI/ITe KOMIIBIOTCP.

. Otkpoiite Biagky «O00pyoBaHue».
. Bolinure B pexum «/lucrieruep ycTponucTBy.

3HA4YOK «IIIIFOCH, paCHOJIO)I(eHHBIfI pAaaAOM C HUMMU.

. 3anMIInTe B OTYET BCE YCTPOﬁCTBa KOMIIBOTCpPA, BKIII0O4Yasd CUCTCMHBIC.

7. Paz0Oeputech B HACTPOIKE CUCTEMHBIX YCTPOMCTB.

CHUCTCMHBIX YCTpOﬁCTB N UX HAa3HAYCHHU.

3ananue 4.

CxematuuHo caenaite nzoopaxkenue 3aaHeit manenu [1K.

3ananmue 5.

Cnenaiite Tabauily XapakTepUCTUKAMH Pa3beMOB.

3aganmue 6.
3amonHute Tabnuiy (B TaONMIly cleAyeT 3aHOCUTh TOJIBKO pealbHble JaHHBIE 110

ITo

. IlocnenoBarensHO BBIOMpAWTE yCTPOMCTBA W3 MPEACTABICHHOTO CIUCKA, HAa)XXUMas Ha

. I/ICHOHB?»YH JIATCPATYPY U3 IIPUBCACHHOI'O CIIMCKA, pa36epI/ITeCL B CHeI_[I/I(bI/IKaI_[I/ISIX BCECX

KoH(purypanuu Bamiero xommneiorepa, B Cilyd4ae OTCYTCTBUS KaKOro-auOO yCTpOWCTBAa CTaBUTCS

MIPOYEPK).
3HaueHune
n/n | HammenoBanue napamerpa
napamerpa
1. |Tun u Moaens MOHHTOpPA
2. | DPopm-(hakTop KOpIyca CHCTEMHOT0 OJ0Ka
3. |KmaBmarypa, uatepderic moaxroueHus
4. |Bug manumnynaropa "Meium", mHTEpdEnc ee MoAKII0YeHUs
5 WuTtepodeiics! noaxitoueHns nepupepruitHbIX yCTPOUCTB Ha 3aHEH
" |maHenu cucTeMHOro 0J0Ka (HAaMMEHOBAHME U KOJIMYECTBO)
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6 WNuTepdeiics! noakmoyeHus nepupepuiiHbIX yCTPOUCTB Ha JINLIEBOM
" |maHenu cucTeMHOTro 0J0Ka (HAaMMEHOBAHHE U KOJIMYECTBO)
7. |IIpoueccop, Mozienb U TAKTOBAasl 4YacTOTa
8. |OObem onepaTHBHON MaMATH
9. |Tun momema u cereBoro uHtepdeiica
10. | HaumeHnoBaHue 1 CKOPOCTh MPUBOJAA JUISl YTCHHS ONTHYECKHUX JUCKOB
11. | Monens 1 00beM MaMSATH HAKOTUTENS HA KECTKUX MarHUTHBIX TUCKAX
12. | Buneoananrep, Moieab 1 00beM BHICONIAMSATH
13. | Monens 3ByKOBOTO ajantepa
14. | Bepcus onepaniioHHON CUCTEMBI
15. | Ipyrue nepudepuiinpie ycTpolcTBa (MPUHTEP, CKAaHEp U T.JI.)
3aganue 7.

Co3zpaiite WUTIOCTpAllUI0, aHATOTHYHYIO puc. 3.4. JlJisi 3TOr0 OTKPOMTE COOTBETCTBYIOIIEE
OKHO M CKOIIMPYUTE COIEP)KUMOE IKpaHa B Oydep HakaTueM Ha KiaBuarype KiaBumu Print Screen.
[Tocne aToro BcTaBbTe conepkumoe Oydepa B jokymeHT Microsoft Word, coxpanuTte JOKYMEHT.

KoHTpoJibHbIE BOIPOCHI:

1.
2.

N3 kakux OCHOBHBIX y3710B cocTouT OBM? Cucremuslii 0610k?
Ha3oBuTe OCHOBHBIE XapaKTEPUCTHUKU MATEPUHCKOM IUIaThl M  XapaKTePUCTUKU
YCTPOMCTB, PaCHOJIOKEHHBIX HA HEU?
Kakue (yHKIMN BBINOJHAET MHUKPOIPOLECCOP B IIEJIOM U KaXIblil U3 €ro OJIOKOB B
OTJENBHOCTHU?
Urto Takoe MarucTpaiipb (ImHa)?
Kaxkue npeumyiecTBa uMeeT MaructTpaibHas CTpykTypa OBM?
UYro nmpencrapisieT co00il KOHTPOJUIEP BHEIIHETO YCTPOWCTBA U KAaKyIO POJIb OH UTPAET B
nporecce oOMeHa nHpopmanuei?
Kakyro posp urpaer B KOMIBIOTEPE BUACONAMSATE?
Yro Takoe pexuM MpsIMOrO JOCTyINa K MaMAThH?
Urto BXOIUT B 0a30BYI0 KOHPUTYpaLHO?

. OcHOBHBIE XapaKTepUCTUKa MOHUTOpA?

. Tunsl nepudepuiiHpIX yCTpOHCTB?

. Uto nmoHumaercs 1noja KoHpurypamuei BbIYMCIUTEIbHON MaIlIUHbI?

. KakoBa nmocnenoBarenbHOCTh aHAIN3a KOH(PUTypalluu BRIYUCIUTEIHHON MAIIUHbI?

. Uto noHumaercs no npogpuieM o0opya0BaHus?

. KakoBbI mpenmy1iecTBa cCTEMBI C HACTpAaUBaeMbIM MpoduieM 000pyI0BaHuUs?

. Kakue MHCTpyMeHTHI omnepanuoHHOW cucTeMbl Windows HCIONB3YIOTCS JUIs aHalu3a
KOH(Urypanuu Kommnbrorepa?
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IIpakTHueckas padbora Ne 3
Tema: Omnpenenenue COBMECTUMOCTHU allapaTHBIX U IPOTPAMMHBIX CPEICTB BBIYACIUTEIBHOM
TexHuku. [lonyuenne napopmManmuu o pa3InyHbIX BUAAX MAMSITH C TIOMOIIBIO YTHIUT
ean:
— HAY4MTbCS ONPEIEIATh COBMECTUMOCTD annapatHoi yactu IIK ¢ nporpaMMHOI.
— 3aKpEeNUTb 3HAHUSA O JJOTUYECKON OPraHMU3alMK aMsATH.
— IIOJIyYUTb HABBIKM HCIIOJIB30BAHMS CIELMAIU3UPOBAHHBIX MPOrpamMM AJIs IOJY4YECHHUS
CBEACHHUI O pacIpeeICHUH TaMsATH.
— HCCIIEOBATh BIMSHUE MEHEIKEPOB IIaMATH HA €€ PACIPENCICHHE.

Teopernyeckuii MaTepuas:

AnmnapaTHasi KOHQHUTypamys BEIYUCIUTEIEHOW CHCTEMBI

CoBpeMEHHbIE KOMIBIOTEPHl M BBIYMCIUTENbHBIE KOMIUIEKCHI MMEIOT OJI0YHO-MOAYJIbHYIO
KOHCTPYKLMIO — allllapaTHy0 KOH(UTYypalyio, HEOOXOAUMYIO JUIsl UCTIOJHEHUsI KOHKPETHBIX BUJIOB
paboT, KOTOPYIO MOXHO cOOMpaTh M3 TOTOBBIX OJOKOB H y3710B. [lo crocoOy pacroyiokeHus
YCTPOMCTB pa3jinyaroT BHYTPEHHUE U BHEIIHHE YCTPOWCTBA. BHEMIHMMHU, KaK MPaBUIIO, SIBISIOTCA
OOJIBIIMHCTBO YCTPOUCTB BBOJIA-BhIBOJA JAHHBIX M HEKOTOPBIE YCTPOMCTBA, MPEAHA3HAUYCHHBIE JIJIS
JUIUTEJIBHOTO XpaHEHUs JaHHBIX.

CornacoBaHue MEXy OTACTbHBIMU y3JIaMU M OJIOKaMH BBIMOJHSIOT C TIOMOIIBIO aNMapaTHbIX
HHTEpP(DEHCoB.

AnmnapaTHbeIME HHTepQeiicaMu Ha3bIBAIOT MEPEXOIHBIC AlMapaTHO-JIOTHYECKUE YCTPOUCTBA.

CrangapTel Ha annapaTHble HHTEP(ENCchl Ha3bIBAIOT IPOTOKOJIAMHU.

[IpoTOKOJI— 3TO COBOKYMHOCTh TEXHUYECKHMX YCJIOBUH, 00€CIEeUMBAIOUIMX B3aUMHOE
COTJIaCOBAHUE PA3JIMYHBIX YCTPOUCTB MPU UX COBMECTHOM padoTe.

MHorouuciaeHHble UHTepQeichl, MPUCYTCTBYIOIUE B JHOOOH BBIYUCIUTENBHOM CHUCTEME,
MOKHO YCJIOBHO pa3JelUTh Ha IOCIENO0BaTENbHbIE M NapajulelbHble. Yepes3 mocienoBaTenbHbIE
uHTepQeiichl JaHHbIE MPEeNalTCsl MOCIEeI0BAaTENbHO OUT 3a OWUTOM, a dYepe3 MapasliesbHble —
OJTHOBPEMEHHO Tpymnmnamu 0uToB. [Ipu 3TOM KonM4yecTBO OMTOB, YYaCTBYIOIIUX B OJHOM MOCHUIKE,
ompenensieTcs: pa3psaaHoCcThio nuTepdeiica (8, 16, 24, 32, 64-pa3psiaHbie).

[Tockonbky OOMEH JaHHBIMU uYe€pe3 IMOcie0BaTelIbHble HHTEp(Echl MPOU3BOIUTCS OUTamH,
WX TPOU3BOJUTEIBHOCTh HM3MEpSAIOT Outamu B cekyHay (6ut/c, KoOut/c, MowuT/C).
[TocnenoBarenbHbie HHTEPPEHCHI MPUMEHSIOT JJI MOAKIIOUEHUS “MEIJICHHBIX YCTPOMNCTB, KOT/Ia
HET CYIECTBEHHBIX OIpaHUUYEHHUN Ha MPOJOKUTEIbHOCTE OOMEHA JaHHBIMHU.

Tak xak 0OMeH JaHHBIMU Yepe3 MapajuleibHble MHTep(eNHchl TPOU3BOIUTCS IpyNnaMu OUTOB
(GaiiTamMu), TO WX TPOU3BOIAUTENHHOCTH H3Mepsercs Oalitamu B cekyHay (Oaiit/c, Ko6aiit/c,
Moaiit/c). IlapamienbHble MHTEp(ENHCH MPUMEHSIOT IS MOIKIIOYEHUS OBICTPOAEHCTBYIOIIUX
YCTPOMCTB TaM, TJie BakKHa CKOPOCTh Nepejaun JaHHBIX.

Kommbiorep — 3TO  2neKTpoHHBI mpubop (yHHMBepcalbHasi TEXHHYECKas CUCTEMa),
MpelHa3HAYeHHBIA JJIi aBTOMAaTU3allUM CO3/IaHus, XpaHeHHs, oOpabOTKHM M TPAHCIOPTUPOBKHU
JTAHHBIX.

Kondurypaumio kommeiotepa (coctaB 000pyIOBaHHMS) MOXHO TMOKO M3MEHATh IO Mepe
HeoOxoauMocTu. OJHAKO CYLIECTBYET MOHATHE 0a30BOM KOHQUIYypallH, KOTOPYIO CUHUTAIOT
TunoBoi. [loHsTe 0a30BON KOHGUIypallMM MO Mepe Pa3BUTUS TEXHUKU MOXKET MeHAThcs. B
HacTosIee BpeMs B cOCTaB 0a30BOM KOH(UIypalMM BKJIIOYAIOT: CHUCTEMHBIH OJIOK, MOHHUTOD,
KJIaBUATypy U MbIIIb.
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CucteMHbIi OJOK SIBJISETCSI OCHOBHBIM Y3JIOM, BHYTPH KOTOPOTO YCTaHOBJIEHbI HauOoee
Ba)KHbIE KOMIIOHEHTBHI:

1. Marepunckass 1jaTa — OCHOBHas IulaTa IMEPCOHAIBHOIO KommbioTepa. Ha Helt
pa3MenarTCs:

- IIPOLIECCOP — OCHOBHAs MMKPOCXEMa, BBINOJIHAIOMIAS OOJBIIMHCTBO MAaTEMaTHUUYECKUX H
JIOTHYECKUX Ollepaluid;

- MHKPOIIPOLECCOPHBIM KOMIUIEKT (YMICET) — HabOp MHKPOCXEM, YIPaBIAIOLIMX pPaboTOM
BHYTPEHHUX YCTPOMCTB KOMIIBIOTEpPA U  ONPEAENAIONMX  (QYHKIHMOHAJIbHBIE OCHOBHBIE
BO3MOKHOCTH MaTEepUHCKOMN IUIAThI;

- IUHBl — HA0OPBHl MPOBOJHHUKOB, IO KOTOPHIM MPOUCXOIUT OOMEH CUTHAIAMU MEXIY
BHYTPEHHUMH YCTPOWCTBAMH KOMIIBIOTEPA;

- olepaTUBHAas NaMsTh (OMepaTUBHOE 3anoMuHaromee ycrpoictBo O3Y) — Habop MHUKpOCXEM,
IIpeHa3HAYEHHBIX /111 BPEMEHHOI'0 XpaHEHUsl JaHHBIX, KOT/1a KOMIIBIOTEP BKJIKOYEH;

- HOCTOsIHHOE 3anmoMuHaromee ycrpoictBo (II3Y) — mukpocxema, npeaHa3HadeHHas JUIs
JUTUTENILHOTO XPaHEHHUs IaHHBIX U JaKe NPH BHIKIIOUEHHOM KOMITBIOTEPE;

- pa3bEMBI JUI HOIKIFOUYEHUS JIOTIOIHUTENBHBIX YCTPOUCTB (CIOTHI).

2. XK&cTkuii AMCK — OCHOBHOE YCTPOMCTBO JJIS 10JITOBPEMEHHOIO XpaHEeHHs 001X 00BEMOB
JAHHBIX U MPOrpaMM. YTIpaBjieHHE pabOTOH KECTKOrO AMCKA BBHINOJIHSAET allapaTHO-JIOTHUYECKOEe
YCTPOMCTBO — KOHTPOJLIEP KECTKOTO AucKa. K OCHOBHBIM mapaMeTpaMm >KECTKUX AUCKOB OTHOCSTCS
EMKOCTh M HPOM3BOJAUTENHHOCT. EMKOCTh COBPEMEHHBIX KECTKHX MCKOB MOKET JOCTHIaTh
HECKOJIbKUX JAecaTkoB ['6aiiT. IIpon3BoaUTENbHOCTD AMCKA OLIEHUBAETCS CKOPOCTHbIO BHYTPEHHEH
nepeaadn JaHHBIX, KoTopas MoxkeT qocturatbh 30 — 80 Moaiit/c. C mpou3BOAUTEIHPHOCTBIO JIUCKA,
KpOME CKOPOCTH BHYTPEHHEW Iepeaayd JaHHbBIX, HAIIPSIMYIO CBSI3aH MapaMeTp CPeIHEro BpEMEHU
noctyna. OH ompenenseT UHTepBaJl BPEMEHH HEOOXOJUMBIM AJI MOUCKA HYKHBIX JAAHHBIX. DTOT
MoKa3aTesb MOXeT COCTaBIATh 5 — 10 MUKpocekyHA (MKC), B 3aBUCMOCTH OT CKOPOCTH BPALIEHUS
JHCKa.

3. JluckoBOJ THUOKHX JUCKOB — CIHEUUAIbHBI HAKOMUTENb JUIs ONEpaTUBHOIO IMepeHoca
HeOOIbIMIUX 00BbEMOB MH(pOpPMaMM Ha TMOKHE MarHWTHbIE AMCKH (AMCKETHI) WJIM C JUCKET Ha
skécTkuil quck uian B O3VY.

4. TuckoBop komnakT-auckoB CD-ROM (mocTosiHHOE 3amoMuHaromiee ycTpoicTBO Ha OCHOBE
KOMIIaKT-JICKa) — YCTPONCTBO AJISi CYUTHIBAHUS OOJIBIINX 0OBEMOB YHCIIOBBIX JAHHBIX C TOMOILBIO
nazepHoro jay4a. OcHOBHBIM napaMeTrpoM AuckoBogoB CD-ROM sBnsieTcsi CKOpOCTb YTEHHS
naHHbIX. OHa M3MepsieTcs B KPaTHBIX JIOJIAX. 3a €IMHUILY U3MEpeHHUs Obula MPHUHATA CKOPOCTh
gyrenus 150 Ko6aiit/c. [IBykpatHas ckopocts ureHus 300 Koaiit/c, 4-x kpatHas — 600 KoGaiit/c u T.
I.

5. Bugeokapra (Buaeoamantep) — 3TO YCTPONCTBO, 00pa3yroiiee COBMECTHO C MOHHUTOPOM,
BUJICOTIOZICUCTEMY KOMITbIOTEpa. Bujeoagantep BBINOIHEH B BUJE OTAENIBHON JOYepHEH IMiaThl,
KOTOpasi BCTaBISIETCS B OJUH U3 CJIOTOB MATEPUHCKOM IUIaThl M Ha3bIBAaeTCsl BUICOKApPTOM.
Buneoanantep BbIMOMHSAET (YHKIMM BUIACOKOHTPOJIEPA, BHJEONPOLECCOpPa M BHUICOMAMSITH.
OnHUM U3 BaXHEHMIIMX MapaMeTpOB BUACOCUCTEMBI SIBJISIETCS paspellieHue dKpaHa. [ Kaxaoro
pa3Mepa MOHHUTOpA CYIIECTBYET CBOE ONTHMAJIBHOE pa3peIICHHE DKpaHa, KOTOPOE JOJDKEH
obecrieunBath BuAeoaaantep. Jns MoHuUTOpa pazMepoMm 15 1I0WMOB ONTHUMAIbHOE pa3perieHue
skpana coctaBisetr 880x600, nis 17 mroitmoB — 1024x768, mist 19 mroiimoB — 1280x1024 (1 mroiim
paBeH 2,54 cMm). IIBeroBoe pazpemieHue (rTyOMHA IBETA) OMPEAENACT KOJWYECTBO PA3THMUYHBIX
OTTEHKOB, KOTOpBhIE MOXXET MPUHMMATh OTJAEIbHAas TOYKa 3KpaHa. MakcHMaiabHO BO3MOXKHOE
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[[BETOBOE Pa3pellIeHUE 3aBUCUT OT CBOMCTB BUACOAIANTEPa U, B IIEPBYIO OYEPEb, OT KOJIMYECTBA
YCTaHOBJICHHOW HAa HEM BHUJICOIIAMSATH.

6. 3ByKkoBasi KapTa — yCTPOMCTBO, BBIIOJHSIOLIEE BHIYUCIUTENIBHBIE ONEpPAlli, CBSI3aHHBIE C
00paboTKO 3ByKa, peud, MY3bIKHM. 3BYKOBas KapTa TMOAKIIOUAeTCSs K OJHOMY U3 CJOTOB
MaTEpUHCKOM IUIAaThl B BUJE JoYepHEN KapThl. OCHOBHBIM IIapaMeTPOM 3BYKOBOM KapThl SIBISETCS
Pa3psIHOCTh, OIPEENAIONIas KOJIUYECTBO OUTOB, UCIONb3YEMBbIX MPHU MPeoOpa30BaHUM CUIHAJIOB
13 aHAJIOroBol (hopmbl B UGPOBYIO GopMy U HA0OOPOT.

MOHMTOp — yCTPOWCTBO  BH3YyaJbHOTO MPEACTABIEHUSA JaHHBIX. Ero OCHOBHBIMH
NOTPEOUTENBCKUMH MTapaMeTPpaMu SBJSIFOTCS: pa3Mep U LIar MackH 3KpaHa, MaKCUMaJlbHas 4acToTa
pereHepanuu n300paxkeHus, kiacc 3amuTsl. CTangapTHbIE pazMepbl MOHUTOPOB 14,15, 17, 19,20 n
21 mroiiMoB. Macka — 3TO IaHENb C PEryJsipHO PACIONIOKEHHBIMU OTBEPCTUSMU WIIM LIENSMU,
KOTOpas pacnojoxena mnepen JtoMuHodopom. Hlar macku — 3To paccTOsTHHE MEXAYy OTBEPCTHIMU
WM wensMu. YeM MeHbIlIe miar Macku, TeM 4€Tue M TO4YHee H300paxeHue. B coBpeMeHHBIX
MoOHUTOpax Imar Mmacku cocrasiaster 0,25 — 0,27 mm. Yacrora pereHepauuu (OOHOBIIEHUS)
1300pakeHUs TIOKA3bIBACT, CKOJIBKO pa3 B TEYEHUE CEKYH/Ibl MOHUTOP MOKET MOJIHOCTbIO CMEHUTh
n3zobpakeHue. B Hacrosiee BpeMs MUHUMAaJIbHAsl BEJIMUMHA YaCTOThl pereHepaluy cocTaBisieT 75
I'm, HopmampHass — 85 I'm m komdoptHas — 100 m OGonee I'm. Knmacc 3ammtel MOHHTOpa
OTIpe/EIsAeTCs CTaHAapTOM, KOTOPOMY COOTBETCTBYET MOHMTOP C TOYKHM 3pEHUsI TpeOOBaHUU
TeXHUKU Oe3onmacHocTu. B Hacrosimee Bpemst camble XECTKME HOPMBI IO IapaMeTpam,
OTIPENICNIAIONINM KadyeCcTBO HM300paKeHUsl (SIPKOCTh, KOHTPACTHOCTh, MEpIAHHE, AHTHOIUKOBBIC
CBOWCTBA MOKPHITH) ycTaHOBJIEeHHI B ctannapre TCO-99.

KnaBnatypa — KJIaBUIIHOE YCTPOMCTBO yNpaBiIeHUs KommbloTepoM. CIyXUT [Uisi BBOJA
as1(haBUTHO-IIM(PPOBBIX (3HAKOBBIX) JaHHBIX, @ TAK)KE KOMaH ynpasieHus. KomOuHanus MoHuTopa
U KJIaBHATypbl oOecnieuMBaeT IpocTeimmnii umHTepdeiic (B3aumojeiictBue) noiab3oBarens. C
IIOMOUIBIO KJIABHATYPBI YNPABJISAIOT KOMIIBIOTEPHONH CHCTEMOM, a C TIOMOIIBI0 MOHUTOPA MOJIYy4YaroT
OT HEE OTKIIUK.

MBI — YCTPOMCTBO YIPABICHUsI MAHUITYJSITOPHOTO THMA. llepemelienre MpIy 1o II0CKOU
MOBEPXHOCTH CUHXPOHU3HUPOBAHO C MepeMeIeHHeM Tpaduieckoro o0beKTa (yKa3aTesi MbIIIN) Ha
sKpaHe MOHMTOpA. PaboTy MbImM obecrnieunBaeT crenuaibHas CUCTEMHasl IporpaMmma — JipaiiBep
MbIIM. [/[paiiBep MBIIIM NPEJHA3HAYEH ISl HHTEPIPETALIMN CUTHAJIOB, ITOCTYMAKIIUX Yepe3 MOpT,
u oOecrieyuBaeT MeXaHU3M Iepefayd HHPOPMALUMU O TOJOXKEHUH W COCTOSIHUM MBbIIIN
ONEpaLlMOHHON cucteMe U paboratomuM mnporpaMMaM. KoMmOMHanuss MOHHUTOpa M MBIIIHU
obecrieurBaeT HauboJee COBPEMEHHBIHM THI HHTep(delica Moab30BaTeNsl.

IIporpaMmmHasi KOHGUIypaUus BLIYUCINTEIbHOH CHCTEMBbI

[IporpaMMa — 3T0 ymopsiAO4YeHHAsl MOCIEeNI0BaTeNbHOCTh KoMaH[. KoneuHas 1menb 000t
KOMIIBIOTEPHOM NpOrpamMMbl — VYIPABICHHWE anIapaTHeIMM cpexacrBamu. [IporpammHoOe n
anmapaTHoe oOecliedeHHe B KOMIIbIOTEpe paboTaloT B HEPa3pbIBHOM CBS3M U B HEMPEPHIBHOM
B3aumojeiictBui. CocTaB MPOrpaMMHOI0 00eCreYeHUsI BBIYMCIUTEIbHON CHUCTEMBbl Ha3bIBAIOT
IporpaMMHOM KoHGurypamnueir. B mnporpamMmHOi KOH(Urypauuum Mexay e€ mnporpaMMaMu
CYIIECTBYET B3aUMOCBS3b, TO €CTh MMEET MECTO MEXNpPOrpaMMHBIA HHTepdeiic. BozMoxkHOCTH
CYIIECTBOBaHMSA TaKOTro HHTepdelica OCHOBaHAa Ha CYIIECTBOBAHUM TEXHHYECKUX YCIOBUU U
MIPOTOKOJIOB B3aMMOjEHCTBHs. Ha mpakThke MexmporpaMMHbI HHTepdeiic (B3aumojeiicTBue)
o0OecnieunBaeTcs MyTEM  paclpefesieHuss MPOrpaMMHOIO  OOecreyeHUs 10  HECKOJIBbKUM
B3aMMO/JICHCTBYIOIUM MEX1y COO0N ypOBHSAM. DTU YPOBHH MPEACTABIAIOT COO0H MUpaMuIaIbHYIO
KOHCTpyKUuio. Kaxaplii cieayronii ypoBeHb ONUpaeTcss Ha MporpaMMHOE oOecreueHue
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MPEANIECTBYIOMMX YPOBHEH. YPOBHH MPOTPAMMHOTO OO0ECTIEUCHUS TOIpa3IesaioTCs Ha: 0a30BBIi,
CHCTEMHBIH, CIY)KEOHBIN 1 MPUKJIATHON YPOBHH.

ba3oBelii ypoBEeHb — caMblii HU3KUH YpPOBEHb MPOTPAMMHOTO OOECHEeUeHHs IPEICTaBIISIET
6a3oBoe mporpamMmHoe odecrieuenue. OHO OTBEYAET 3a B3aUMOJICHCTBHE C 0A30BBIMU aIMapaTHBIMU
CpeACTBaMU U, KaK MPaBUJIO, IPOTPaMMHBIE CPECTBA BXOAT HETIOCPEACTBEHHO B COCTaB 0a30BOT0O
o0opynoBaHusI W XpaHATCA B chenuanbHbIX MuKpocxemax I[I3Y. Ilporpammbl u aaHHBIE
3anuchIBaloTCs B MuKpocxembl [I13Y Ha sTame mpousBoJACTBa MU HE MOTYT ObITh HM3MEHEHBI B
MPOLIECCE IKCIUTYaTalluH.

CucremHblii ypoBeHb — mepexoaHoi. I[Iporpammer, pabGoTaromue Ha 3TOM YPOBHE,
o0ecreynBaOT B3aUMOCHCTBUE NPOYUX MPOTrPaMM KOMIBIOTEPHONH CHUCTEMBI C MPOrpaMMaMH
0a30BOr0 ypOBHS M HEIMOCPEJICTBEHHO C almapaTHbIM OOECIEYCHWEM, TO €CThb BBIOJIHSIOT
“nocpeaanueckre” QyHkuuu. KOHKpeTHBIE MpOTrpaMMbl, OTBEYAIOIIME 32 B3aMMOJCHCTBHE C
KOHKpPETHBIMU yCTPOMCTBaMM, Ha3bIBAIOTCA [JpaiiBepamMu ycTpoicTB. OHM BXOAAT B COCTaB
MPOrPaMMHOTO O0ecreueHus: CUCTEMHOro ypoBHs. [IporpamMmbl, oTBeHaromiye 3a B3auMOJICHCTBUE
C TOJIb30BAaTENEeM, HA3bIBAIOT CpEACTBAMHU OOECHEUeHHUs TOJb30BaTeNIbCcKOro HHTepderica.
COBOKYIHOCTh MPOTPaMMHOTO 00ECIEYeHHs] CUCTEMHOTO YPOBHS 00pasyeT siIpo OmNeparuoOHHON
cucTeMbl KommbioTepa. Eciu koMmbioTep OCHAIIEH MPOrpaMMHBIM OOECTI€YeHHEM CHCTEMHOTO
YpOBHS, TO OH Yy)€ IOJArOTOBJIEH K YCTAaHOBKE IIporpaMMm Oojee BBICOKUX YPOBHEH, K
B3aMMOJICHCTBUIO MPOTPaAaMMHBIX CpPEACTB ¢ 00OpYyAOBaHMEM U C mosb3oBareneM. Hamuuue sapa
OIEPAIMOHHON CHCTEMbl — HENPEMEHHOE YCJIOBHME JUIsl BO3MOXHOCTU MPAKTHYECKOM pPabOTHI
YEJIOBEKA C BBIYUCIUTEIbHOM CUCTEMOM.

CnyeOHbIN ypOBEHb — 3TO CIIy:KeOHBbIE MPOTrpaMMbl, 00ECIIEUNBAIOIIUE B3aUMOJICHCTBUE C
mporpaMMaMu  06a30BOro W CUCTeMHOro ypoBHeil. CiyxeOHble MpOrpaMMbl  (YTHIIUTHI)
MpeHa3HauYeHbl JJI1 aBTOMAaTU3alud padoT IO MPOBEpKe, HalaJKe M HACTPOHKE KOMIBIOTEPHON
CHUCTEMBI.

Knaccugukanus cmyxeOHbIX MporpaMmm:

- Qucnetueps! ¢aitnoB (¢ailioBble MEHEIKEPHI), KOTOPHIE BBIIOJIHAIOT ONEpAIiH, CBSI3aHHbIE
c oOciyxuBaHueM (aNIOBON CTPYKTYphl: KOMHPOBAaHUE, IEpEMEIIEHHEe U IepeMEHOBaHUE
(haiinoB, co3gaHue Kataaoros (ManokK), yaaaeHue (HaiyioB U KaTaJloro, MOUCK (GaiaoB U HaBUTAIUS
B (paityioBO# CTPYyKTYpE.

- CpencTBa cxaTus AaHHBIX (apXUBATOPbI), KOTOPbIE NPEAHA3HAYEHBI IS CO3/1aHUS ApPXHUBOB.
ApXUBUpPOBaHME JAHHBIX YIPOIIAET MX XpaHEHHEe, MOBBIMACT 3()(HEKTUBHOCTH HCIOIb30BAHUS
HocuTels (YCTpoicTBa MamMsTH) 3a CYET TOTO, YTO apXHUBHbIE (aiiibl 0OBIYHO UMEIOT TOBBIIICHHYIO
IUIOTHOCTb 3aMucH UH(OpMaIK. ApXHBATOPhI YAaCTO UCHOIB3YIOT ISl CO3/IaHUS PE3EPBHBIX KOIHMA
LIEHHBIX JIaHHBIX.

- CpeactBa mpocMOTpa U BOCHPOHM3BENEHUS, IMpEAHA3HAUYEHHBIE M MPOCMOTpa U
BOCITPOM3BENICHUS IOKYMEHTOB 0€3 3arpy3Ku UX B “pOUTEIBCKYIO” MPUKIIATHYIO CUCTEMY.

- CpexactBa AMArHOCTUKH, NpeJHA3HAYCHHbIE JUIsl aBTOMAaTHU3alMK MPOLIECCOB AUArHOCTHUKU
anmapaTHOro ¥ MporpaMMHOT0 00ecTieueHHUs.

- CpencrBa KOHTposis (MOHMTOpPHHIA), IpelHa3HAuYe€HHbIE I TOTO, YTOOBI CIEAUTH 3a
IpoLeccamu, MIPOUCXOIAUIMMH B KOMIIBIOTEPHOU CUCTEME.

- MoOHUTOPBl YCTaHOBKHM, IpeIHA3HAUYEHHbIE CIEAUTh 3a TEM, YTOObI HE IPOUCXOIMIIO
HapylieHui paboTOCMOCOOHOCTH MPOYMX MPOTpaMM IMPH YCTAHOBKE U yJaJ€HUH MPOTrPAMMHOIO
o0ecrnieueHus.

- CpeactBa KOMMYHHMKAlMu (KOMMYHHKAIIMOHHBIE MPOrpaMMbl), TNpeAHa3HAUYEeHHbIE IJis
YCTAaHOBJICHUS] COEIMHEHUN C YyOAIEHHBIMM KoMIbloTepamu. /s oOcCiyKMBaHUS Tepeaadyu
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COOOIICHUHN DJICKTPOHHOW TIOYTHI, OOECIEYCHUs] TEPEChUIKH (PAKCUMHIIBHBIX COOOIICHHH W
MHO’KECTBA APYTUX ONEPALUi B KOMIIBIOTEPHBIX CETAX.

- CpenctBa oOecrieueHHs] KOMIBIOTEPHOM O€30MacCHOCTH — 3TO CpPEACTBAa IMACCUBHOU H
AaKTUBHOM 3alUTHl JAHHBIX OT IOBPEKICHMS, HECAHKIIMOHUPOBAHHOI'O JOCTYIA, IPOCMOTpa U
U3MEHEHHUS JaHHbIX.

[TpuknaaHoil ypoBEeHb — KOMIUIEKC MPUKIAIHBIX POTrPaMM, C IIOMOIIbI0 KOTOPbIX Ha pabouem
MecTe 00eCreurBaeTCsl BBINOJIHEHHE KOHKPETHBIX 3a/1au.

Knaccugukanus npukinagHbix IporpamMmm:

- TekcToBbIE pelaKTOpPBI, IPEIHA3HAYEHHBIE AJIS BBOJA U PEJAKTUPOBAHUS TEKCTOBBIX JaHHBIX.

- TekcroBele mpoueccopsl, 00eCHeunBaIOUIe BBOJ, pPENAKTUPOBAHHE TEKCTa H
¢dopmarupoBanue (oopmieHne) ITOKYMEHTOB, MpeJHA3HAYCHHBIX JJIs [e€YaTH, a TakKe
AJIEKTPOHHBIX TOKYMEHTOB, ITpeIHA3HAUYEHHBIX Ul OTOOpaKEHHSI HA SKpaHe.

- I'padmueckue pegakTopsl, NpeHa3HAYeHHBIC IS CO3MaHus U (M) 00paboTKH rpaduuecKux
Hn300pakeHUM.

- Cucremsl ynpasnenus 0azamu nanibix (CYB/L), npeqnasHaueHHble Ui CO34aHUs CTPYKTYPBI
0a3bl JaHHBIX, IPEAOCTABICHHS CPEJACTB Ul 3alOJHEHUS ATOH CTPYKTYphl MJIM MMIIOpTa JaHHbBIX
u3 Tabmun Apyrux 0a3 JaHHBIX, OOECHeYeHUs] BO3MOXHOCTH JIOCTyNa K JIaHHBIM, a TaKKe
IIPEIOCTABIICHUS CPEJCTB OUCKA U (PUIIBTPALIUU IaHHBIX.

- DJIeKTpOHHbIE TAOJIMIBI — 3TO KOMIUIEKCHBIE CPEICTBA Il XPAHEHHUS Pa3IMYHBIX THUIIOB
JTaHHBIX U UX 00pabOTKH.

- Cucrembl aBromMaTh3upoBaHHoro rnpoektuposanusi (CAD-cuctemsl), mpeaHa3HAYCHHbIC IS
IIPOEKTHO-KOHCTPYKTOPCKUX PadoT.

- HacronbHble u3aaTenbcKue CUCTEMBI, NpEJAHA3HAYEHHBIE A aBTOMATU3aLUHU Ipolecca
BEPCTKU NOJIUTPpAPUUECKUX U3TaHUM.

- DKCHepTHbIE CUCTEMBI, MpeJHA3HAYECHHBIe Ul aHajiM3a JaHHBIX, COAEp)KalIMXcs B 0azax
3HAUEHUH, U BBIIAYU PEKOMEHIALNH I10 3a1IpOCy MOJIb30BATE.

- Penmaktopet HTML (Web-penaktopsr), nmpeaHa3HaueHHbBIC sl CO3[aHUS U PEIaKTHPOBAHHUS
Web-ntoxymenTos (Web-crpanun MuaTtepHera).

- bpaysepbl — 3T0 mporpaMMHbIE CPEICTBA, MIPEeIHAa3HAUYEHHBIE JJIS1 MPOCMOTPA JIEKTPOHHBIX
JIOKYMEHTOB, BbIIIOJIHEHHBIX B opmate HTML.

- HMHTerpupoBaHHBIE CUCTEMBI JEIONPOM3BOJCTBA , NPEAHA3HAUYECHHBIE U1 aBTOMATHU3ALMH
pabouero Mecrta pyKOBOAWTENS (CO3/laHUs, PEAAKTHPOBAHUSA U (POpMATHPOBAHUS MPOCTEHIINX
JOKYMEHTOB, LIEHTpAIN3aLUU QYHKIUH 3J€KTPOHHOM MMOYTHI, (PaKCUMUIIBHON U Tese(hOHHOI CBS3H,
JMCTIeTYepU3allui U MOHUTOPUHTA TOKYMEHTOO00pOTa MPEANPUATHS, KOOPAUHALUY AATEIbHOCTH
MO/Ipa3JIeJIeHNH, ONTUMHU3ALNN AAMHUHUCTPATUBHO-XO3SIIICTBEHHON AESITEIbHOCTH M MOCTAaBKH I10
3arpocy OnepaTuBHON U CIIPABOYHOIN HHPOPMALIHH).

- Byxrantepckue cucTeMbl — 3TO CHELMATU3UPOBAHHBIE CHCTEMBI, COUYeTarolue B cede
(GYHKIIUM TEKCTOBBIX M TAaOJIMYHBIX PEIAKTOPOB, AJIEKTPOHHBIX TAaOJIUI] M CHCTEM YIpPaBICHUS
0a3aMu TaHHBIX.

- (OuUHAHCOBbIE AHAIUTUYECKHUE CUCTEMBI, NpeIHa3HAuYeHHbIE /Uil OAHKOBCKMX U OHPMKEBBIX
CTPYKTYP.

- Teoundopmammonnsie  cucremsl (I'MC), mnpenHazHaueHHblEe Ui ABTOMAaTH3aIUH
KapTrorpauueckux ¥ TeoAe3WYecKnX paboT Ha OcHOBe HWH(MOpPMAIMK, TOJIYICHHOU
TONOrpapUUeCKUMHU WIH a9POKOCMUYECKUMH METO/IaMHU.
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- Cucrtembl BUACOMOHTaXa , IPeIHa3HAYCHHBIC I [UGPOBOM 00pabOTKH BHIEOMATEPHAIOB
(MoHTaxa, co3maHus BHUACOIPPEKTOB, YCTpaHEHUs IePEKTOB, HAIOKEHUS 3BYKa, THUTPOB U
CyOTUTpOB).

- OOyuaromue, pa3BUBAIOIINE, CHPAaBOYHBIE W pa3BICKATEIbHBIE CHUCTEMBI M IPOTPAMMBL,
MPEJCTABISAIONINE OTJCNbHBIE KAaTErOpUU NPUKIIAIHBIX MPOTPAMMHBIX CPEACTB U OOJIanaronme
CBOMMH Pa3BUTHIMU BHYTPEHHUMH CUCTEMaMH KJ1acCU(UKAIIH.

OnepaTuBHasi NaMATh

OnepatuBHas nNaMATh KOMIIbIOTEpA, HHAde Ha3blBaeMasi OIEPAaTUBHBIM 3aIIOMHUHAIOIIUM
yctporictBoM (O3Y), ucmonws3yercss s onepaTuBHOro obmena wHpopmaruein (KOMaHIaMu M
JaHHBIMH) MEXIYy MpPOIECCOPOM, BHENIHEH NaMsiThiO (HAampuMep, AMCKOBOW) M Pa3sTUYHBIMU
noJicicTeMamMu  (BUACOMOACUCTEMA, IOJCHCTEMa BBOJA/BBIBOJIA, KOMMYHHMKanMu #u T.1.). O3Y
MpeaCTaBsieT co00i MaMsATh C MPOU3BOJIBHBIM JOCTYIIOM, MOSTOMY JUIsl €¢ 0003HAYeHHs 4acTo
MIPUMEHAETCS aHATIOTUYHOE aHrauickoe noustrue RAM. IIpou3BosibHOCTE TOCTYIA MOIpa3yMeBaeT
BO3MOXXHOCTh OIEpaluii ureHusi/3anucu ¢ aro6oi sdeiikoir O3Y B MPOU3BOIBLHOM MOPSIJIKE.
OCHOBHBIMU TPEeOOBAHUSIMH, TPEIBABISIEMBIMU K ONIEPATUBHOM MaMATH SBJISIOTCS CIIEAYIOIINE:

1. Bonpmioit (1o Mepkam 3IEKTPOHHON MaMsTH) 00beM, U3MEpsIeMbli IECATKaMU U COTHSMU
Mera0auT.

2. bBeicTposmeiicTBHE W MPOW3BOAUTENIHLHOCTh, MO3BOJSIOMME HambOonee dS((HEKTUBHO
3aJ1eliCTBOBATh MOII[b COBPEMEHHBIX ITPOLIECCOPOB.

3. Beicokast HaZIe)KHOCTh XPAaHEHUS TaHHBIX.

Odusndyecku O3Y mpencraBisger co0OM MPOCTO HAOOpP TOCIEAOBATEIBHO PACIIOIOKCHHBIX
SYeeK, KakJas M3 KOTOPBIX ONpeensercs COOCTBEHHBIM YHUKAIBHBIM ajpecoM. B cymme Bce
STYEHKU ONEePAaTUBHOM MaMsATH 00pa3yloT aapecHOe MPOCTPaHCTBO. B mpocTeiiieM ciayyae aapecom
HEKOTOpPOM SYEeWKH MaMsITH SBJSETCS NPOCTO €€ HOMEP OTHOCHTEIbHO Hayaia aJpecHOro
IIPOCTPAHCTBA - HYJIEBOIO ajpeca. B peanbHOCTH ke /€710 0OOCTOUT COBCEM HMHAaye, MOCKOJIBKY 10
MHOTMM HpPHUYMHAM NPOrpaMMbl HE BCET/Ia MOTYT MCIOJB30BaTh MPOCTEHINYIO CXEMY ajJpecaluu
orepatuBHON mamsITh. [103TOMY ¢ TOUKH 3peHHs MporpaMMIcTa HanOoJiee BaKHa He pU3HYecKas, a
JIOTHYECKasi opraHm3amus mnamsaTtd. Jlorndeckas OpraHu3anusi aIpecHOro MPOCTPAaHCTBA - O3TO
COBOKYITHOCTH ~ CIIOCOOOB ~ HCIIOJNIB30BAaHUSI TMPOTpaMMaMH ¥ ONEPAIMOHHBIMH  CHCTEMaMH
OTIEPAaTUBHOW NAMSITH KOMITBIOTEPA.

O¢dextuBHOE uHcnonb3oBaHue uMeromierocs O3Y sBngercs OAHONM M3 TJIaBHBIX 3ajad,
CTOAIIUX KakK TMepe] MPOorpaMMHUCTaMH, TaK U IMepell MOJIb30BaTENSIMU, CTPEMSIIIUMUCA TOTYyYUTh
MaKCHUMAaJIbHBIA BBIMTPHIII OT UCTIOJIB30BAaHUS MTEPCOHATBHOTO KOMITBIOTEpPA B CBOEH AESITETFHOCTH.
[TosTtomy 711 5pPEeKTUBHOTO MCTIOJIL30BAHMS TAMATH HEOOXOMMO YETKOE ITOHUMaHHE MPUHLIUIIOB
€€ JIOTM4EeCKOM OpraHu3alnH.

Pacnpenesienne namsitu

C TOYKHM 3pEHHUS WCHOJB30BAHUS TPOTPaMMaMH aIPECHOTO TPOCTPAHCTBA €r0 MOXKHO
MOJIPA3/ICTUTh Ha CIIEIYIONINE YIACTKH:

- crangaptHas namsaTh (Conventional Memory)

- pacumpennas (Extended Memory), n1u6o nononnutensHast (Expanded Memory), namarts

- BepxHss namate (High Memory wnu Upper Memory)
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BepxHasa rpaHMna

o3y
Anpec FFFFFF
XMS/EMS Anpec F00000
Obpaz BIOS
Pacump eHHAas
HIH
JOTIOJTHUT ¢/Tb HASA Ampec 10FFF0
MNaMATH
(XMS mm EMS) Ajpec 100000
HMA
Bepxusn Axapec A0000
naMsaTh
CranaaprHas
[IaMSTE Anpec 00000 - Hazamo O3Y

CrangapTHasi naMATh

Ilo mpuuMHaM HMCTOPUYECKOTO XapakTepa IPOrpPaMMBbI, SBISIOLIUECS COBMECTHUMBIMU C
ornepaunoHHoi cucremoit MS-DOS u ee ki1oHamMM, MOTYT MCIIOJIB30BaTh B CBOEH pabOTe TOIBKO
nepBbIii MeraOalT M3 Bcell MaMsATH, YCTAaHOBJICHHOM Ha KOMIbIOTEpE, €ClIM He NPUMEHSIOTCS
CreLMabHbIE CPEJCTBA MONACPKKH. 11 0OBSICHEHUsSI 3TOTO0 OOCTOSATENBLCTBA CIEyeT OOpaTUTh
BHHUMaHUE Ha OCOOCHHOCTH apXHTEKTypbl mporeccopa Intel 8086 — 06azoBoro mporeccopa
cemerictBa 80x86. B mporeccope 8086 16 Hoxkek (pins) MOCHUIAIOT CUTHAIBI, COOTBETCTBYOIIHE 16
OuTaM TEKYyIIUMX JaHHBIX, KOTOPBIMH Ipolueccop obmeHuBaercss ¢ cucreMHbiM O3Y. Onnako
JTaHHbIE HE MMEIOT HUKAKOr0 CMBbICIA CaMU MO cebe, ecIl HET BO3MOXKHOCTH CJIEIUTh 3a TEM, YTO
OHM co0oil mpencTaBisoT. CucTeMHas IIMHA JOJDKHA 3HATh, KyJa HANpPaBIIOTCS KOHKPETHbBIE
JaHHBIEC WJIM OTKYZa OHM NOCTYNWIH. /|11 BBINOJHEHUS TON 3aJa4M MPOLECCOpP MUCIOIB3YET €Ile
20 ¥3 CBOMX HOXEK A CO3JaHMsl YHUKAIBHBIX aJpecoB NaMATH. OJTO JaeT BO3MOXKHOCTh
npoueccopy cemeiictBa 8086/8088 anpecoBath 2 B cremenu 20 YHUKaIbHBIX OalTOB, YTO W
cooTBeTCTBYeT 1 mMerabaiiTy mamatu. B opurnHanbHON apXUTEKType MEepCOHAIBHOTO KOMIbIOTEpa
640 K6 u3 storo 1 M6 651110 3apezepBupoBano o DOS u npukiagHbie porpaMMbl, padoTarolme
moj ee ympasieHueM, a obmacte ¢ 640 K6 no 1 MO Owuta 3ape3epBupoBaHa Il CHCTEMHOTO
nosib3oBaHud. bonpmas yacte 640 kunobaT 0OBIYHON MaMITH MCHOJIb3YETCS MOYTH MOCTOSHHO,
HO B 00JIaCTH CIIY’)K€OHBIX aJ[pecOB CYIIECTBYIOT YYAaCTKH, KOTOpbIE CHCTEMa HE HUCIHOJb3YeT U
KOTOpPBIE MOTYT OBITh JJOCTYITHBI JUIsl PYTUX Lieeld. YUaCTKH CUCTEMHOM MaMsTH, paclooKEeHHbIE
Mexay 640 xmio6aiT n 1 MeraGailT MHTEHCHMBHO MCIIONB3YIOTCS MPOrpaMMaMH-pacIIuPUTEISIMU
maMsTH, TakuMu, kKak Microsoft EMM386, Quarterdeck QEMM u Qualitas 386 MAX.
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[IpenBaputenbHO cleAyeT JAaTh HEOOXOJUMBIE TOHATHS O Ppa3leleHUH aJpECHOTrO
mpoctpancTBa B mpenenax | MO Ha perwonsl. OOmenpussto aenute | MO mamsatu Ha 16
MOCJeIOBAaTeNbHbIX ~ y4acTKOB 1o 64 KO  kaxzablii. OTH  y4yacTKH, IIOMEYaIOTCs
IIecTHaIaTepuIHbBIMU TenbiMu ynciaamu ot 0 1o F, t.e., 0, 1,2, 3,4,5,6,7,8,9, A, B, C, D, E, F.
N3 stux pernonoB DOS nosnydaer B cBoe pacnopsbkenue odnactu ¢ Homepamu 0 - 9 (10 nmepBbix
y4acTkoB 110 64 K6, utoro 640 K0), a octanpHbIe 6 Y4aCTKOB IMaMSTH, PACTIOI0KEHHBIC MeK Ty 640
K6 u 1 M6 (yuactku ¢ Homepamu A, B, C, D, E, F), oTHOCSTCS K 00J1aCTH CITY’)KEOHBIX aJIpECOB H
MOCTYNAIOT B paCHOPsKEHHE CUCTEMBI. Y T0OCTBO MOI0OHOT0 pa3zesieHus 3aKII04aeTcsl B TOM, 4TO
HOMepy Kakoro-iubo 64Ko0-pernona MoxkeT OBITH JIETKO NMOCTaBJIEH B COOTBETCTBHE aJIpec ITOTO
peruoHa B agpecHoM npoctpanctse 1 MO nmyrem nobasienus 3 mudp crpaBa K HOMEpy peruoHa.

PaccmoTpuM 3TO Ha KOHKpeTHOM mpumepe. Mrak, permoH A HaxoguTcsi B aJApECHOM
MIPOCTPAHCTBE HETOCPEACTBEHHO 3a obsacThio B 640 KO, TO ecTh, rOBOps MHBIMU CIIOBAMH, aJpec
€ro JI0JDKEH MpeBbImaTh 655359 Gaiit (yuuTsiBas, 4To oTCUeT aapecoB uaet ¢ 0, uncio 655359 kax
pa3 cootBercTtByeT 640 K6) B necsatuunoit Hotauuu unu 9FFFF B mectHaauarepuunoii. C yyerom
BBIIIIECKA3aHHOTO0, aJpec PEerMOHa ¢ HOMEPOM A B aIpeCHOM IPOCTPAHCTBE OyNET BBIMJISAETh Kak
A000. C Touku 3peHHs mporeccopa, 3ToT aapec Oynet Boirasaeth kak A0000, T.e A000 x 16 (10 B
LIECTHAUATEPUYHON HOTalUMU). DTO OOBSCHSETCA TEM, YTO aJpec, 3a/laBaeMblil B MpPOrpaMMme,
MOXET OBITh BBIpXXEH 16-pa3psIHBIM YKCIIOM, T.€. COJICpXKaTh He Ooiiee 4-X MIeCTHAIIATEPUIHBIX
mudp. AxpecHas mmHA npoueccopa umeer 20 pa3psaoB, MO3TOMY IMEpe]] BEIYMCICHUEM aIpeca OH
nepeBoguTcs U3 16-paspsaHoii Gopmbl B 20-pa3psaaHyro myTeM J100aBlieHUs CIpaBa elie OJHOU
[IeCTHAUATepUYHON LU(PBL, YTO SKBUBAICHTHO YMHOXXEHHIO Ha 10 B IIecTHaaaTepuyHON
HOTalMU WK Ha 16 — B AecITUYHON. BBIMOTHUB Teneph mepeBo MOIyYeHHOT0 ajpeca peruoHa A
— A0000 B necartuunyto hopmy nomydum guciio 655360, 4To qoKa3bIBaeT, 4YTO PETMOH C HOMEPOM
A naxoautes Kak pa3 Haj rpanunei namsatu DOS B 640 KO.

BbInonHUB aHaNOrMuHbIE BBIYMCIEHUS A pernoHa ¢ HomepoMm C, MOTy4YyuM Cleayroline
pe3yJIbTaThI:

1. lo6aBum 3 miecTHaAIIATEPUUHBIX [UGPHI CIIpaBa K HOMepy peruona, noxydum C000.

2. Jlns BeIuMCIEHUA agpeca o npasuiiam npoueccopa 8086 ymHoxkuM 3TOT aapec Ha 16: CO00
x 16 = C0000.

3. [lepeBenem ero B necaruunyto popmy: CO000 = 786432

4. TTocunuTaeM cyMMy aJpecoB, 3aHUMaeMbIX mpeapaynmmu 12 perronamu (0 - B): 12 * 65536
= 786431 (orcuer uzet c 0!).

Takum o00pa3oMm, BHOBb JI0Ka3aHa KOPPEKTHOCTb BBIYMCIEHUNH M YJOOCTBO MPHUHSITOIO
o0o3HaueHus pernoHoB. Kaxapiil 64-kuno0aiTHBIN peruoH MOKET OBbITh JOMOJHUTEIBHO MOJIENIEH
Ha 16 obnacteil pazmepoM B 4 KO, KOTOpbIe TakKe MOMEYatoTCsl MECTHAIATEPUYHBIMU YHCIaMH.
Hanpuwmep, obnacts A pa3OuBaercs Ha ponoiHutenbHble odnactu ot 0 1o F: A0, Al, ..., AF. B
OTHOILICHUN BBIYUCIICHUS aJJpeCOB 3TUX JOMOJHUTENbHBIX 001acTel IEHCTBYET TO e MPaBHUIIO, YTO
W JIJIS. PETHOHOB, C TOW pa3HUIEH, YTO K HOMEpYy oOmactu Ao0aBistoTcs 2 1mudpsel, a He 3, KaK B
ciydae pernona. Hampumep, agpec o6sacti A7 MOKET ObITh BBIYUCIIEH CIIEIYIOIIUM 00pa3oMm:

1. Jo6asmsiem 2 niudpsr k Homepy obmactu: A700.

2. [MepeBouM anpec B 3ppekTuBHBIN aapec mporeccopa: A700 x 16 = A7000.

3. Beruncnsem ero necatuunoe 3HadeHue: A7000 = 684032.

Jlerko mpoBeputh, uto ecau k 640 KO, xoropsle 3aHumaror 10 peruoHoB, uaylue mepen
peruoHoM A, n00aBUTH aapeca, 3aHUMaeMble 7 4-KUI00AaWTHBIMU O0JIACTSMH BHYTPH pErmoHa A
(A0 — A6), To moyuurcs:
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655359 + 4096 * 7 = 684031

Bce mnpuBeneHHblE BBIIIE CBEIEHUS, BO3MOXKHO, TIpeIlaT H3JIMIIHEW [ETalbHOCTBIO, HO
SBJIAIOTCSI, TEM HE MEHEE, UCKIFOUUTEIbHO BaXKHBIMU JJI1 HOHUMAHUS JaJIbHEHIIETO U3JI0KEHHUS.

Pacmmmpennas namaThb

[MosiBnenue pacmmpennoit mamsitu  (Extended Memory Specification — XMS) O6buio
o0yciioBlIeHO TosiBIeHHEM mporieccopa 80286, KOTOpHIH MMEET Ha YEThIpE aAPECHBIX JIMHUU
oombie, yem 8086/8088, uTo MO3BOJIAET aPECOBATHC K KOJIMYECTBY aJIpecoB, OoJbieMy B 16 pa3
(2 B crenienu 4), T.e. kK 16 M6. Anpeca mamsTH Beie npeaena 1MB u Ha3pIBarOTCS paciupeHHOM
nmaMsThi0. XapakTepHOH 0coOOeHHOCTHIO mporieccopa Intel 80286 siBiseTcst BOZMOXHOCTh paObOTHI B
2-X peXuMax: B peaJlbHOM pexume, B kotopoM 80286 pabortaer kak Oosiee MPOU3BOIUTEIHHBIHN
8086, M B 3alIUIIEHHOM, II03BOJISIOLIEM aJpecoBaTh MaMATh, JIEKAL[YI0 3a Ipeaesamu 1-
MerabaiitHoro Oapbepa. PabGoras B peanbHOM pexume, 80286 HEe MOMXKET MONYYHTH JOCTYyNa K
pacilMpeHHOH HaMATH M TMO-TIpekHeMy orpanudeH | MO agpecyemoro mpocTpaHcTBa. UToOBI
UCIIONIb30BaTh PACHIMPEHHYIO TMaMsATh, OH JOJDKeH paldoTaTh B PEXHUME BUPTYaIbHOMU
(3ammieHHoi) agpecanuu. M3HauanbHO pa3pabOTUYUKM ATOrO MPOIeccopa HE MPeayCMOTperIn
MpOCTOro crnocoba TMepeKiIYaTbcs OOpaTHO B PEKUM pealbHOM aapecaliud W3 pekuMa
BUPTYaJIbHOW ajipecaliuyl (3aluThl). DTO 3aTPyIHWIO HCHOJIb30BAHWE PACIIMPEHHOW HaMsTH B
porpamMMax ¥ OHa MCIIOJIb30BAJIaCh B OCHOBHOM 107 Oydepsl BBOJA — BbIBOJa U nedaT. OIHAKO,
BIIOCJIEJICTBUH, OJylarojapsi MOSIBICHHUIO CHELHUAJIbHBIX MpOrpaMM-paclIMpUTene — apaliBepoB
pacIMpeHHON MaMmsTH — 23Ta mpoOieMa Obina pemieHa. [lpaiiBepbl pacHIMPeHHON NaMsTH
00eCTeYnBaOT TMOJIHYIO TOMJIEPKKY PpACIIMPEHHOW TMaMSATH M IO3BOJSIOT IPOTrpaMMam
OCYIIECTBIATh JIOCTYI K HEW, a TakKe BBIMOJHATH MNPOrpaMMbl U3 PACHIMPEHHOH MaMsATH.
Haubonee momynsapHsiMu JpaiiBepamu pacmiupeHHod mnamsatu sasisitorcs HIMEM.SYS ¢dupwmbl
Microsoft u DOSHI.SYS ¢upmsr Quarterdeck, Bxonsmuii B coctaB nmaketa QEMM.

Ha xomnerotepe ¢ mumkponpoueccopoMm 80286, umeroniem 24 anpecHbIX JIMHUU, MOYKHO
nonyuuts 10 15MB  pacmmupenHodt mnamsatu (Bech 00BbeM maMsATH cocTaBiseT 16MB).
Muxkponpoueccopbl 80386 u Bblle pU3NYECKU CIIOCOOHBI ajipecoBath 4 rurabaiita maMsaTu, uMes
32 anpecHble 1MHUH (2 B cTenieHH 32 GaiiToB).

Bepxusas namathb

[TamsATh B BeICIINX ajpecax K BepxHssa namath (High Memory) — ato o6nacte o6bemom 384
KoaiiT, pacnonoxxennas mexnay rpanumamu 640 KoGaiit u 1 Moaiit (ampeca A000 mo FFFF),
3ape3epBupoBaHHas IBM 11 cucteMHoro annapaTHoro odecneueHus — s Buaeonamatu, BIOS u
npouero. Bo MHOrux ciyyasix oHa, OJIHAaKO, HCIOJIb3YETCS HE MOJHOCTBIO, U B HEHl 00pa3yroTcs
«IIBIPBI» — CBOOOHBIE YYACTKU, KOTOPbIE HE UCIIOJIb3YIOTCS B CIIYyKEOHBIX IIeNAX, HO K KOTOPBIM He
HMMEIOT MPSAMOTo JIocTyna mnporpaMmsbl, padoraromue B 640 K6 ocHoBHo#l mamsartu. [locpenctBom
pacmupuTeneit namsati — Takux kak EMM386 (mpousBonctBa Microsoft), QEMM (npoussozactsa
Quarterdeck) u 386MAX (mpousBoactBa Qualitas) MOXHO yHpaBisITh 3TOW 00JacTbiO
3ape3epBUPOBAHHON MaMATU M MEPEHECTH TyAa PE3UACHTHbIE MPOrpaMMbl U3 OCHOBHOW MaMsTH,
TEM caMbIM 0CBOOOK1ast 00JIbIIIe OOBIYHOM MAMSTH 1O/ IPUKJIIAJHBIE TPOTPAMMBI.

CrpyKTypa BepxHel IaMATH

Hns >pQPeKTUBHOrO HCMONB30BaHMS MaMITH, PACHOJOXKEHHOM B BEpPXHUX ajpecax,
HE00XO0AUMO, IPEXK/IEe BCEro, 3HaTh, KAKME UMEHHO PErHMOHBI ATOM MaMATH, UCIIONB3YIOTCS BCEr/a, a
KaKHe — 3a4acTyl0 OCTalOTCsI CBOOOTHBIMHU.

Kak yxe ymomuHamoch, BepxHssi maMaTh mpenacraBieHa 384 KO, pacronokeHHBIMH B
aapecHoM TmpoctpaHcTBe Mexay 640 K6 m 1 MO m Bkimrogaer B ceOs pacCMOTpPEHHBIE paHee
peruonsl A, B, C, D, E u F. Cnenyer cpa3y e 3aMETHUTb, UTO HE CYIIECTBYET YETKUX CTAHIAPTOB
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Ha HCIOJb30BaHUE BCEX 3THUX pEruoHoB. B oOmiem ciyyae HCMONb30BaHHE Y4acTKOB BEpXHEH
MaMSITH OIPEENIAETCS] KOHKPETHOM KOH(PHUTypanueid 1 MOXeT ObITh Pa3HBIM Ha Pa3HbIX MaIIWHAaX.
B TO xe BpeMs CyLIECTBYIOT OIPEIECIECHHBIE pPAacCMaTPUBAEMbIE HUXKE COIJIAIIEHHS 00 uX
pacnpeesieHuu.

Jlpyroii craHmapTHON o0nacThiO siBisieTcss obnacTs F. B Hell pacmonararoTcsi mporenypsl
nanaele BIOS u HekoTopast apyras BakHas cuctemHas uHdopmarusa. Tem He MeHee, HE Bce
CHUCTEMBI TTOJTHOCTBIO 3aHUMAIOT BECh OTBEJCHHBIN y4acTok pasmepoMm 64 KO, u He Bce u3 atux 64
K6 HyxHBI TOCNE 3arpy3ku. Hampumep, B HekoTopbix cuctemax mnamarh or FO00 mgo F800
HCIOJIb3YETCSl IPOrpaMMOil yCTAaHOBKU M JIMarHOCTHKHU, KOTOpask MOXKET ObITh BhI3BaHA BO BpEMs
3arpy3k. I[lOCKOJIIBKY 3TOT y4acTOK HE MCIOJNb3YETCsl IOCIE 3arpy3Kd, MOYKHO I103BOJIMTH
IIporpaMMe yIpaBJIeHUsI IaMAThIO Pa3MECTUTh TaM YTO-HUOYAb IPYroe.

[TonpITOXKMBAsE BCE 3TU CBEJEHUS, MOXKHO 3aMETUTh, YTO B CPEAHECTATUCTUUYECKONH CUCTEME
rapaHTHPOBAHHO 3AHATHIMH SIBJISIFOTCS TOJBKO PErHOHBI A (BHIEONAMSTh TPaQHUUECKOro pexuma
g agantepoB EGA, VGA u Bwimie) u F (cuctemnas BIOS), kpome toro, moutu Bcerna (mpu
HaJMYMH I[BETHOT'O aJianrepa) 3ansara oodaacTs pazmepoM 16 K6, nexxamas B agpecax BS00 — BCOO
(BueonamsaTh TEKCTOBOTO pekrMa), U obnacts pazmepoM B 32 K6 B Hauane peruona C B aapecax
C000 — C800 (BumeollI3VY). 3aHsATOCTD K€ MPOYUX PETHOHOB BEpXHEH MamsATH B OOIIEM ciiydyae He
ompexaeneHa. Takum oOpa3om, craHmaptHo 3aHsiTo 64 KO + 64 K6 + 16 K6 + 32 K6 = 176 K6
BepxHel mamsatu. [Ipoune 208 K6, BooOmie roBopsi, MOTyT OBITH CBOOOJHBI M HCIIOJIE30BAHBI IS
XpaHEHUs Mporpamm, KOTOpble OOBIUHO PacIloiaralTcs B OCHOBHOM MaMsTH. PeanbHO, BO MHOTHX
Cllydasix 3aHATHIM OKa3bIBaeTcs emie U pernoH E, comepxxammiit EMS-¢peiim, a BTopas mojioBruHa
peruona C u peruon D, HampoTuB, yaie Bcero cBoOOnHBI. B cuiy naHHOro oOcTosITENbCTBA B
BEpPXHEW MaMsATH OOBIYHO OCTAIOTCS HEUCIIOIb30BaHHBIMH KaKk MUHUMYM 96 KO.

Pazymeercs, xpaHeHre B BEpXHEH MaMsaTH MPHUKIATHBIX MPOTrpamMmM, paboTaroMMX B aIpeCHOM
npoctpancTBe 640 KO, 61710 ObI CONPSKEHO CO CIIMIIKOM OOJIBIIMMHU TPYJHOCTSIMH, OJHAKO, €CIIN
pedb UIET O IpaiiBepax, KOTOpbIE HE AOJKHBI OCTOSIHHO BBITPYKAThCS U 3arpy’KaThbCsl B MaMATh, a
JOJKHBI HAXOAUTHCA B HEH pPE3UJEHTHO, TO UCIOJIb30BaHUE BEPXHEH MaMATH B JAHHOM cCllyyae
uMeeT Ooinbline mnpeumyniectBa. [loaTomy Oblma H300peTeHa TEXHOJIOTHSA, IO3BOJISIONIAS
MIEPEHOCUTh JApalBepbl, PACIONIOKEHHbIE B OOBIYHOM NaMATH, B CBOOOAHBIE OJIOKM BEpXHEU
MaMsTH, OCBOOOXK/asi, TakuM o0pa3oMm, ocHoBHOe O3Y. biioku BepxHeW maMsaTH, WUCIOIb3yeMbIC
noJI00HBIM 00pazom, noayuuiu HazBaHue Upper Memory Blocks — UMB. Opranusanueii 6;10koB
UMB u nepeHocoM B HUX JpalBEPOB M3 HUKHEW INaMSITH 3aHUMAIOTCS BCE TE€ KE MEHEIKEPBI
IIaMsATH, 0 KOTOPBIX ke 1u1a peus Boie — QEMM, EMM386, 386MAX u T1.1.

B kauecTBe npuMepa, WMIUIFOCTPUPYIOLIETO NPEUMYILECTBO IMPABUIBHOIO HCIIOJIB30BAHUS
BEpPXHEW MaMsTU U 3HAHUS CTPYKTYpbI IaMATH BOOOIIE, MOXKHO MPUBECTH cieayrouuil ¢pakr. Eciau
nocinie 3arpy3ku DOS u HEoOXOAMMBIX JpaiiBEpOB YCTPOMCTB OCTAIOTCS CBOOOAHBIMU MPUMEPHO
550-570 K6 O3Y, to npu nomemenun siapa DOS 8 HMA ¢ momompio npaiisepa HIMEM.SYS
(mm DOSHI.SYS), a Ttaxxe apaiiBepoB ycrpoiicte B UMB mnocpencteBom EMM386 nwin QEMM
JOCTYIHBIMH JUJIs IPUKJIAAHBIX TPOTpaMM oKa3biBatoTcs yxe 620-635 K6 (a nnoraa — u 6onbiie ).

Jlnis mony4yeHus: MHGOPMAILIMK O TEKYIIEM paclpeaeeHIH MaMsITH UCIIONB3YIOTCS MPOTPaMMBbl
JUI TPOCMOTpa COCTOSIHMSL mHamsATH. HekoTopble W3 3THX IporpaMM JOCTaTOYHO IIPOCTHI U
MO3BOJISIOT MOJIYYUTh HHPOPMALIMIO JIUIIB caMoro obmiero xapakrepa. [y 6osee monHoro o63opa
HEO0OXOIMMO TPUMEHATH CIEUHUATU3UPOBAHHBIE YTUIUTHI, KOTOPHIE YacTO BXOAST B IaKeTh
pPa3IMYHBIX JAMATHOCTUYECKUX MPOrpaMM M MEHEIKEPOB IMaMATH (HalpUMep, MporpamMmy
Quarterdeck Manifest u3 makera Quarterdeck QEMM).
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IIpocmoTp cocTosTHMS MAMATH OCpeacTBOM yTuiautst MEM

Yruimra MEM, HecMOTpss Ha CBOM JOCTaTOYHO OTPAHMYEHHBIE BO3MOKHOCTH, ITO3BOJISIET
MOJIYYUTh TOJAPOOHBIE CBEIEHUS O pachpeneicHur mnamsaTH. Ee BaKHEHIINM JOCTOMHCTBOM
SBIISICTCS JOCTYIHOCTh, TAK KaK OHA BXOJHUT B KOMIUIEKT nocTaBku Windows '95/98 u npaktudecku
Bcerna Haxonutcs B kataiore COMMAND cucremnoro karamora Windows. Tak, Hanpumep, eciu
Windows ycranoBiaena B kartamor C:\WINDOWS, 1o MEM HaxoauTcs B Karajore
C:\WINDOWS\COMMAND. Takum o6pa3zom, ucrnojib3zoBanne MEM - ato mpocreiimuii criocob
MOJIY4YUTh UHGOPMAIIUIO O COCTOSIHUU MaMSTH CUCTEMBI.

B npocretimem ciaydae yrunuta MEM 3anyckaeTcst 6€3 mapaMeTpoB U B ’TOM PEKHUME BbIIACT
BCIO OCHOBHYIO HMH(OpPMAILMIO, CBEACHHYIO B HECKOJNbKO Tabmmu. Camasi mepBas Tabiuna
MOKa3bIBaeT WH(MOPMAIIUIO O MPOTPAMMHBIX MOJYJISIX, PACIONIOKEHHBIX B CTAHJAPTHON MaMSTH C
yKa3zaHueM HX pasmepa. Bropas Tabnuia mpenctaBisieT co0oil KapTy HCTIOIb30BaHUS aIpPECHOTO
MIPOCTPAHCTBA, B KOTOPOW YKa3aHbl 0ObEMBbI HCIOIB3YEMOM CTaHAAPTHON U PACHIMPEHHON MaMSTH.
B mocnennux crtpoukax BbiBoga MEM mokazaH psii JTONOJHUTENbHBIX CBEICHHI, B 4aCTHOCTH,
yKazaHo MecToHaxoxzaenue siapa DOS (B HwxkHedl mamsatd wiu B HMA). [Insg nomyueHus
HEKOTOPBIX JOTOJTHUTEIbHBIX CBEICHHN MOKHO HCIOIB30BaTh pA3IUYHbIC KIIOYM MPH 3aIllycKe
MEM. Yame Bcero wucnomssytorcs kmoun /C, /D, /F u /P. Kmou /P Brirowaer pexum
MMOCTPAHUYHOTO BBIBOJA U MOXET OBITh MCIIOJH30BAH B COYCTAHHH C JIFOOBIMU JAPYTUMHU KITFOYAMH.
[Tpoune KIFOYH SBIISIOTCS B3aUMOHCKITIOYaromUMu. Vcmonp3oBanue kiroda /C MPUBOAHUT K BBIBOAY
TOM ke MHQOPMAIINH, YTO U B pexkuMe 0e3 mapamerpoB. Kitou /F mokaspiBaeT cBOOOHBIC YIaCTKH
namsatd, a ko4 /D ucnome3dyercs IS ToilydeHus HawOoyiee TIOMHOW WHGOpMAIUU O
pacnpesielieHuy naMsITH, KOTopasi MOKET ObITh MCIIOJIb30BaHa B LIEJSIX OTNaaAKu. [Ipumepsl 3amycka:

MEM /P - noctpanuyHbIii BBIBOI HHGOPMALIUU O PACIPEACICHHH TaMSITH

MEM /D /P - BbIBOJ I€TalbHBIX CBEACHUI O paCIpEAeICHHH TaMITH

Xonx padoTsI:
3aganue 1
Jlnst onpeneneHuss COBMECTUMOCTH IPOTPaMMBblI HYXKHO OTKPBITH CBOWCTBA JAaHHOMN
IIpOrpaMMBEI.
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Patosanrana:  “C\Program Fes\Gaogl\Cvome Woplcation”

EsicTpoit Boizog. Her

Kommentapuit.  Doctyn B Wnteprer

| Pacnonoxersie daina | (Cresums ok | Dononswrensro... |

3aganue 2
Ha Briaske «COBMECTUMOCTB» MOXKHO BBIOpaTh PEKUM COBMECTHMOCTH Ui OoJjiee
MPABIIIBHOM pa0OThI HEOOXOIUMOM MPOTPAMMEI.

Ecr nporpasma yenewwo patotana ¢ Sonee pasnen sepcued
Windows. 3 CEA4aC DOSHUKOT NpoBnemel, BuIGepHTe pexamm
COBMECTUMOCTH C OTO Gones parme oepcuen,

Cnpaexa no esBopy N3PaMETRCE
Pexum COBMSCTAMOCTH

E]Bmmwvummmcmc:

Vvindows XF {naKeT o0HosneHNA 3f
indows S5
n Windows 98 / Windows Me

‘Windows NT 4.0 {(Service Pack 5)
Windows 2000

Windows XP (Tlaxes oGrosnerss :
Windows XP (naxeT ofnconesms 3) {5
‘Windows Server 2003 (Maxer o6+osneras 1)
Windows Server 2008 (naxeT obrosnerns 1)
Windows Vista

Windows Vista (naxer obrosnerms 1)
Windows Vista {naxer ofncsneqms 2)
Windows 7

Ypooehs npao
[ Benoneats STy nporpamny OF MMeH 8 SVRnc Ipa 10pa
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33H3HHH AJIA CAMOCTOHATEJIBbHOI'0O BBINMOJTHCHU A

1.

ok~ own

OmnpenenuTts ¢ Kakoil coBMecTUMOCThIO padoTaeT MSOffice.

OmnpenenuTs ¢ KaKOi COBMECTUMOCTBIO paboTaet Paint.

OnpenenuTsb ¢ KaKO COBMECTUMOCTBIO paboTaeT BiokHOT.

OnpenenuTth ¢ Kakoi COBMECTUMOCTBIO padotaeT KambKynsarop.

Pa6oras B Windows '9x, BeImonHUTH 3amyck yTwmtel MEM, paccmorpers u
MIPOaHATU3UPOBATH BHIBOJIUMBIEC CBEJICHUSI.

Ilepezarpy3utbcst B pexume MS-DOS, Bwimonnuts 3anyck MEM, mnpoananu3upoBaTh
TEKYyIllee paclpeeseHU MaMsITH.

BpInonHUTE NOJIHYIO IIepe3arpy3Ky KOMIIBIOTEpa, 10 HaKaTUIO KiaaBuM FS5 B MOMEHT
3arpy3KH OTKJIIOUUTH JipaiiBepa. VccienoBare pacnpeaeneHue namsTu.

KOHTPOJILHLIG BOIIPOCHI

1.

©oN RN

Yro Takoe MOHUTOP?

[TonsiTue 0 pernoHax. Beruncnenue agpecoB peruoHoOB.

OxapakTepu30BaTh IPUMEHEHNE PACIIUPEHHOM U TOMOIHUTEIBHON MaMSTH.
CrpykTypa BepxHEl MaMATH.

O6acte HMA 1 ocobenHOCTH aipecanuu mnpoieccopoB 8086 u 80286.
OcoOeHHOCTH aapecaliy B 3aIIUILIEHHOM PEXHUME.

Kondurypanus ciry>xe0HbIX TporpamMm?

Uro onpenenseT )KeCTKUM TUCK?

C noMOILBIO YEro BBINOJIHAIOT COOTBETCTBHE y310B U 0s10K0B [1IK?

10 UYro Takoe cirykeOHbIil ypoBEeHb?
11. Yro Takoe Opay3epsi?
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IpakTnueckasi padora Ne 4
Tema: [Ton6op onTrManbHON KOHPHUTypaIMi KOMITBIOTEPA.

ean:
— Hayuutbscsi paboTaTh C COBPEMEHHBIMH HMHTEPHET - pPeCcypcaMmi, MIpeJiaratoliMH
BBIOOP KOMITJIEKTYIOIIUX JIJISl IEPCOHAIBHOTO KOMITBIOTEPA.
- OSHaKOMI/ITBCH C COBPEMCHHBIM aCCOPTUMCHTOM KOMILJICKTYIOIINX.
— Hayuutbcs mnonbupaTh ONTUMAIBHYIO KOMIUIEKTauiO obopyaoBanus [IK mis
KOHKPETHOM 3a/1a4u;

CTyaeHT 10J15KeH
3HATH (AKTYyaJIU3ausd):
— XapaKTEPUCTUKU Pa3IndHbIX ycTpoucTs [IK;
yMeTh:
— oa0HMpaTh ONTUMATBHYIO KoH(puUrypamwo [1K s pemeHns KOHKPETHBIX 3a/1a4.

TeopeTnyeckunii MaTepuaJ:
[IpyHOKIT OTKPBITOM ApXUTEKTYpPHI, HCIOIB3yeMbIi B coBpeMeHHbIX [IK, mno3Bossier

HCE3aBUCUMBIM IMPOU3BOAUTECIISAM pa3pa6aTI)IBaTI) Pa3jIMUHBIC JOIOJHUTCIIbHBIC YCTpOﬁCTBa u
npeaycMarpuBacT BO3MOXHOCTL JOIIOJIHCHUSA MMCHOIIMUXCS alIlapaTHbIX CPEACTB 0e3 3aMeHBbI
CTaphIX, a TAKXKE MO3BOJISICT BBIMOIHITH MOACpHU3anuto (upgrade).

O0mme pexomenganumn npu soidope IK:
— TapaMeTpbl BEIOUPAEMBIX KOMIIBIOTEPHBIX CPEACTB JIOJIKHBI ObITh HE XYK€ MUHUMAJIBHO

HEOOXOAUMBIX;

— HEIOCTaTOYHOCTh OJIHUX TMapaMeTPOB MOMKET OBITh KOMIICHCHUPOBAHA YBEIMYCHHEM
HEKOTOPBIX JPYrux (Hampumep: HEAOCTAaTOYHOCTH OBICTPOJEHUCTBHS TIpolieccopa —
yBenudyenuem O3VY);

— TMPEINOYTEeHUE CIAEAYeT OTJAaBaTh CEPUMHBIM U3CIUSIM;

— mgenust brand name HaaeXKHBI, UMEIOT BBICOKME M CTaOWIbHBIE MapamMeTpsl U T.I.,
OJIHAKO BBIMOTHEHHE Upgrade ObIBaeT 3aTPyIHUTENHHO;

— CIeAyeT YYUTHIBaTh CYIIECTBYIOIINE TEHACHIIMN PAa3BUTHUS apXUTEKTYphI ITPOLIECCOPOB, a
Takke BO3MOKHOCTbH MOCIEIYIOIIeH MOIepHU3AIUU (YHKIIMOHATBHBIX BO3MOXKHOCTEH.

— A JanbHeiero HapamuBaHus Bo3MokHocTel [IK HeoOXoaumo yduThIBaTH YHCIO
MOCJIEIOBATEIbHBIX M MapajUyiedbHBIX MOPTOB, CIOTOB PACHIMPEHUS HA MaTEPUHCKOMN
J1aTe, OTCEKOB B KOPITyCE U T.1.;

— HEO00XOJIUMO YYUTHIBATH COBMECTUMOCTH alnapaTHbIX U IPOTrPAMMHBIX CPEJICTB;

— TMpU TOKYNKEe HEOOXOIWMO OTOBapWMBaTh BCE YCIOBUSA OKCIUTyaTalluH, BKIIOYAsS
KOHCYJIbTAIINH, TAPAHTUHHBIN PEMOHT, BO3MOXXHOCTh MOJIepHU3aimu (upgrade) u T. 11.

YerpoiicTBO ccTeMHOro 6/10Ka M MOHATHE 0 KOH(PUTIypalu KOMIIbIOTepa.

CoBpeMeHHBIN KOMIBIOTEP BHYTPHU CEO0s MOX0K HA KOHCTPYKTOP, KOTOPBIH MOXKHO «COOpaThy
B 3aBUCHMOCTH OT CTOSILIUX Mepe]] BaMU 3a/1au.

[Ton xoHpurypammeil KOMIBIOTEpa 4Yalle BCEr0 TMOJAPA3yMEBAIOT MapaMeTpbl  €ro
o0opynoBaHus, anmapaTHoi yacTu. Yl B OCHOBHOM pedb HJIET O MmapameTpax cucreMHoro 6ioka. [1o
KOH(UTYpaIi KOMIBIOTEPHI AEJAT 10 MOIIHOCTH U CIIeHAIN3aIH 101 KOHKPETHBIN BHU]T 3a7a4.
Hamnpumep, KoMIbIOTEP I CEKpeTaps U apXuUTEKTopa OyJIeT MMETh pa3HbIe MmapaMeTphl. B Toxe
BpeMsI KOMIIBIOTEP AUPEKTOpa U OyXranTepa MOTyT ObITh OJIUHAKOBBI.

[To MomHOCTH ¥ HANTPaBICHHOCTH KOHPUTYPAITUH KOMITBIOTEPHI Pa3IMYalOT Ha:
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— 0asoBble («O0DHUCHBINY, KKOMIBIOTEP HAYAJILHOTO YPOBH», «pad0OuHii»)
— cpenHue («IOMalIHUI», «KyHUBEPCATIbHBIN)
— MOIIHBIE («BBICOKOIPON3BOAUTEIBHBINY, «IU3aMHEPCKUI», «UTPOBON»)

ITonsiTHE 0 KOMIIOHEHTAX CHCTEMHOI0 0J10Ka

B 3amaum ycTpOWCTB, HaXOAALIMXCS BHYTPH CHUCTEMHOr0 OJIOKa BXOJHUT: BBOJI-BBIBOJ
uHpopmanuu, ee o0paboTka U xpaHeHue. Vcxons M3 3TOT0, pacCCMOTPUM 3TH YCTPOMCTBA U UX
napameTpsl. OJJHAKO €CTh JiBa OCHOBHBIX YCTPOWCTBA, KOTOPbIE HE MOAXOIAT HU MO/ OJHY U3 HHX,
HA30BEM 3Ty KaTeropHuio. ..

ba3oBble ycTpoiicTBa:

CucremHas niara

Omna >xe mMarepuHckas riata. C ee IOMOIIbIO, UM Yepe3 Hee, COCUHSIOTCS BCE YCTPOUCTBA,
KOTOpBIE HAaXOJATCA KAaK BHYTPHM CHCTEMHOTO OJIOKAa, TaK M CHapyXu. Pa3nn4aroT MHOXECTBO
napaMeTpoB MAaTEpPUHCKON IUIaThl, JJIS Hayajda HYKHO 3HAaThb MAaTE€pHHCKas IiaTa, SBJSETCS
OCHOBHOHM «KOHCTPYKTOpa» Ul JeTajieil (KOMIUIEKTYIONINX ), H3 KOTOPBIX COOMPAIOT KOMITBIOTED, U
OHa ompejaessieT Kakue jaetanu/ycTpoiicTBa momodaytr uist cOopku. [1ogbopom pasiudHBIX
KOMIUICKTYIOIIUX A7l COOPKM 3aHHMMAIOTCA MPOU3BOAUTENH KOMIIBIOTEpPA, €CIU Bbl TOKYIaeTe
TOTOBBIN COOpaHHBIA KOMIBIOTEP UIIH k€ HOYTOYK. MH e KOMIUIEKTYIOIIHe MoJ0UpaeT 3HAIOIIHIA
YeNoBEK, WK KOHCYJIbTAaHT B Mara3uHe.

biok nuranus

PaznuuHbeIM ycTpOHCTBaM BHYTPU U CHApYKU KOMIIbIOTEpa TPEOYIOTCS pa3IUYHbIC TapaMeTphI
AJIEKTPONUTAHUS, 32 MPEOOpPa3OBAHUE TOKA M3 JJICKTPUUECKOH PO3ETKH OTBEYAeT OJIOK MUTAHUS
KoMmbioTepa. OCHOBHOHM mapameTp - 3TO MOHIHOCTb. CoOBpeMEHHBIC OJIOKM MHTAHUS HMEIOT
MormHOCTh 0T 300 1o 1500-2000 Bart. B GonmpmmacTBE citydaeB xBaraeT 500 BarTHoro Gioka. B
HOYTOYKax ONOK MHUTaHUS UAET OTIACIbHBIM KOMIIAKTHBIM YCTPOHCTBOM U PEIKO KOTJa HMEET
MoIHOCTh 6oniee 100 Br.

YcrpoiicTBa XxpaHeHus HHGpopManuu:

BunuecTep OH Ke KeCTKHH JUCK

YCTpOWCTBO TOCTOSIHHOTO XpaHEeHWsT HWH()OPMAIUH, «TOCTOSIHHAs TaMsATh» KOMIIbIOTEpa.
Wudopmanus Ha HEM COXpaHIETCs ¥ IIPH BBIKITIOUYSHHH KOMITBIOTEPA.

OcHOBOM mapaMeTp: €MKOCTb, 00beM HH(OpPMalUK, KOTOPYO OH CIIOCOOEH XpaHUTb.
W3mepsiercs B ['mrabaiitax (I'6). CoBpemeHHbIE BUHYECTEPHI UMEIOT eMKocTH oT 160 I'6 1o 2000
I'0 (2 Tepabaiita). UeM Oosbliie 3TO 3HaU€HUE, TeM Oobllle MHYOPMALIMM MOXKHO XpPaHWUTh Ha
kommnbtoTepe. [lompoOHas wuHdopMamus 00 3TUX M JAPYTMX €IWHUIIAX HU3MEepeHus  Oyxaer
paccMOTpeHa HUXe.

YerpoiicTBa 00padoTkn nHGopManun:

IIpoueccop, oH ke «EHTPAJTbHBII Mpoueccop»

I'maBHOE ycTpoiicTBO 00paboTKM MH(GOPMAIIMK HAa KOMITBIOTEpE.

OcHOBHBIE TapaMeTPhI: YaCTOTa, KOJIUYECTBO SAJEP, CEMENCTBO MPOLIECCOPOB.

TakToBasi yacToTa: M3MeEpseTCsl B Teplax, W MPOU3BOJHBIX OT HUX CIMHHIAX — THICSYAX
(Kumnorep), mumronax (Merarepir) u munuapaax repi (I'urarepir). CoBpeMeHHBIE TTPOILIECCOPHI
UMeroT 9acToThl oT 1.6 1o 3.7 T'urarepi (cokp., 't unu Ghz).

KonuyectBo simep mpoueccopa: Mpolueccopsl ¢ AByMs M Oojiee siipaMH NPOU3BOMTENbHEE,
CBOMX «OJHOSIIEPHBIX» coOpaTheB. CoBpeMeHHbIE MpoIieccopsl ObIBatoT ¢ 1, 2,3,4,6 sapamu.
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CemeiicTBO: TpoOIECCOphl ACNATCS Ha TpPU OOJBIINX CETMEHTA: HIKHHHN (OFOJKETHBIN),
CpelHMM U BepxHMM. TO, KAKOMY CEMEHUCTBY U CETMEHTY OTHOCUTCS IIPOLIECCOD, ONPEAEIISIOT, KaKk
BBIIIIEYKa3aHHbIE IApAMETPbI, TaK U JPYTHE.

OnepaTtuBHasi naMATH

OnepatuBHas MaMsATh — aHAJIOT ONEPATUBHON MaMATH y 4elloBeKa. B Hell XxpaHuTcs Oosnbluas
4acTh HMH(pOpMaIMM, HEOOXOAUMOM A paboThl KOMIbIOTEpa «3Jech U ceidac». OnepaTtuBHas
HaMsATh Hy’KHa JUlsl ObICTPOM Nepesauu JaHHBIX B rpolueccop U 00patHo. OCHOBHON nmapameTp - 3TO
o0beM. M3mepsieTcs, Tak-)ke€ Kak M IOCTOSIHHAs NaMsTh («OKeCTKMH auck») B rurabaiirax. Ha
COBPEMEHHBIC KOMITBIOTEPHI YCTaHABIUBAIOT OT 1 10 8 I'0, peako ot 8 mo 32 I'6.

Bugeoxkapra

Brimonnser kak 00paboTKy HHGOpMaLnu, TaK U BEIBOJI €€ Ha MOHUTOP KomIbioTepa. [loatomy
MBI TaK)K€ PACCMOTPHM €€ B pa3Jielie «BBOJI-BBIBOJ MHPOpMaLUu». Buaeokapra — 3T0 yCTpONCTBO,
KOTOpoe (OpPMHUPYET CUTHAJ, «KapTHHKY», KOTOpYIO OyneT mokasbiBaTb MOHUTOp. Ee ocHOBHBIE
napameTpsl 3TO:

— 00beM OnepaTUBHOM MaMATH: U3MepsieTcs B Meradaitax (MO) u rurabaiitax (I'0).

— cepus: B 3aBUCHUMOCTH OT CEpPMM BHJICOKApThl HAXOIATCA pa3iMyHbIe IAapaMeTphl ee
npou3BoauTenbHOCTH. KapTa omHOM M TOH ke cepuu MOXKET UMETh pa3iMyHbli 00beM
aMsTH.

— TUI: BUJICOKApThl ObIBAIOT BCTPOCHHBIE («KMHTETPUPOBAHHBIE» B CUCTEMHYIO IUIATy) U
otnenbHble. OTIeNbHbIE BUAECOKAPTHI BBIILLIE IO TPOU3BOIUTEIILHOCTH.

YcrpoiicTBa BBOAa-BbIBO/IA, lepeJayu HH(POPMaLUH:

Buneoxapra (mpoaoJskeHue)

Buneokapra orBevaer u 3a BbIBOJ MH(OpMAIMK Ha MOHUTOP. | 1aBHbIE TapaMeTpsl, BIUSIOLIIE
Ha ee IPOM3BOJUTEIBHOCTh, YKa3aHbl Bbille. C TOUKU 3peHHs BbIBOJA HH(GOPMALIUK BaXKEH BOIIPOC
0 pazbeMax, 4epe3 KOTOPbIE MOHUTOP MOAKIIYAIOT K BUICOKAPTE KOMIBIOTEPA. B cOBpeMEHHBIX
BUJIEOKapTax 4Yallle BCEro yCTaHABJIMBAIOT JIBa TUIIA pa3zbeMa, Oosee cTapelii VGA u 6osiee HOBBII
DVI.

3BykoBasi kapTa

OTBeuaer 3a BbIBOJ 3BYKa Ha KOJOHKH WJIM HAyIIHUKU. A TakXe 3a IpUeM 3ByKa ¢ MUKpoQoOHa
win Marauropona, dvd-mieepa u T.A. OCHOBHOM mMapamMeTrp - 3TO KOJMYECTBO KaHaJOB,
COBPEMEHHBIN 3BYKOBBIE KapThl MMEIOT OT 2 (CTepeo3BYK) M 0Oosiee KaHaJoB, U Uil OOBIYHOTO
nojip30BaTest 3T0 Oousiblie yeMm JocTtaToyHo. OcTajbHbIE MapaMeTpbl HHTEPECHBI TOJIBKO
MeJOMaHaM. DbbIBalOT BCTPOEHHBIMH B MATEPUHCKYIO IUIATy, U OTACIBHBIMH yCTPOWCTBAaMHU,
MOAKJIIOYAIOIIMMUCS K HEM BHYTPHU KOMIIBIOTEpA.

CereBasi KapTa, Kak BADHAHT «0ecIIPOBOJHAS ceTeBasi KapTa»

OTBeuaer 3a CoeJMHEHNE Balllero KOMITbIOTEepa ¢ APYTUMHU KOMITbIOTEpaMH, I MHOKECTBaMU
KOMIIBIOTEPOB, OOBEAMHEHHBIX B ceTH. YacTo ucmonb3yercs uis BbIXxoJga B ceTb VHTepHer.
OcHOBHOH mapameTp, 3TO CKOpPOCTb, C KOTOpOM mepenarorcs naHHble. COBpEMEHHBIE CETEBBIE
KapThl UMEIOT 3arac CKOPOCTH, AAJIEKO MPEBBIIIAIONINN TOTPeOHOCTH 00bIYHONM paboThl. briBatoT
BCTPOEHHBIMH B MaTEPUHCKYIO IIJIATY ¥ OTAEJIBHBIMH, YTO HE UTPAET Pa3HULIBL.

Mpusoa. lIpusox CD, DVD, Blu-ray

OTBeuaer 3a BO3MOXXHOCTb CUHUTHIBAHMsSI M 3amMcd HHGOpPMAIMKA C PA3JIMYHBIX BHJOB
ONTUYECKUX JUCKOB. BOJBIIMHCTBO COBpPEMEHHBIX MPUBOAOB paboraioT ¢ auckamu tumna CD u
DVD. IlpuBoabl HOBOTO TIOKOJEHHS TO3BOJISIIOT paborarh ¢ auckamu Blu-ray. IlpuBojs
ONTUYECKUX JIMCKOB IMpeIHa3HaYeHbl JUId 3amucu HMH(QOpMAalMM Ha KOMIIBIOTEp, WJIM 3aIllucU
nH(pOpMaLIUY C KOMIBbIOTEPA, B 3aBUCUMOCTH OT JTOTIOJIHUTENbHON MapKUPOBKH JAUCKA U MIPUBOJIA.
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OCHOBHO#1 TTapaMeTp — 3TO MOJICPIKKA UTCHHs W/WIH 3alUCH TeX WM WHBIX THUIIOB JUCKOB, U
CKOPOCTH, ¢ KOTOPOU ITPOU3BOJUTCS YTEHUE-3AIIHCD.
Xon padoThl:
3ananmue 1
— C MOMOILBIO CIIPAaBOYHO-NIPABOBBIX CUCTEM HaWJUTE CAHUTAPHBIE HOPMBI U ONPEIEINUTE
TpeboBaHus K HOpMaM pabodero mecta kommbroTepoB ¢ DJIT u KK monuropamu.
— ONPEIEIUTE KOJIMYECTBO KOMIIBIOTEPOB JIJIsl oMeleHus B 30M2.
— nmoadepuTe Mo mpaic-mucTy oaHor u3 YensOuHckux kommanuii KoHpurypanuwo ITK mist
kabunera 300.
3ananue 2
[To mpaiic-mucTy BBIMOTHUTE MOA00P KOHPHUTypauyu KOMIIbIOTEpa 10 BapranTam. /[y kaxmoro
yCTPOMCTBA yKa3aTh IOJIHOE HAMMEHOBAHUE, OCHOBHBIE TEXHUUECKUE XAPAKTEPUCTUKH, CCHUIKY Ha
oJIpoOHOE OMHCaHUE B JTF0OOM U3 HHTEPHET-Mara3uHoOB.

BapuanTsr a5 camocTositensHOro noaodopa kouduryparmu 11K:
1. Jlng nporpammucta

OducHbIi KOMIBIOTED

st 06paboTku rpaduku

Jiis 06paboTKH 3BYKa

Jlist 00paboTKH BUIEO

Jlnst urp

Jlns 3D m MaTeMaTHYeCKOT0 MOJICITUPOBAHUS

YHHBEpCAIbHBIN TOMAITHUA KOMITBIOTEP

Buneonabmtonenue

10. MHTepakTHBHAs Kacca

11. NadpopmaninoHHbIe TEPMUHAI

12. Inst 00paboTKH BUIEO

© Nk W

KoHTpoJsibHbIE BONIPOCHI:
1. B uem 3akitoyaeTcsi IPUHIUI «OTKPBITON apXUTEKTYPhD»?
Kaxkossl ocobennoctu moaepuuzanuu [1K Ha mnardpopme IBM PC?
Kaxkossl ocobennoctu moaepuuzanuu [1K Ha mmatdhopme Apple?
Kakune TpeboBanus k nomenieHusM c [1k onpeaenstoTcst caHUTapHBIMU HOpMamMu?
YeM oTiMyaroTcs KoMIuiekTyromue brend name u no name?
Yem ob6ocHOBBIBaeTCs KOHpuUrypauus onpeaenensoro [1K?
Kakue xapakTeprucTuKy IpOLECCOPOB SBIIAIOTCS Hanboee BaXKHBIMU?
YeM pyKOBOACTBYIOTCS ITPU BBIOOpE MAaTEpUHCKOM KapThI?

© o N kAW

Uto HEOOXOAUMO YIMTHIBAThH IPH BEIOOpE KopITyca?
10 Kakue xapakTepucTUKid MOHUTOPA CIEIYyeT YIUTHIBATh MpHU BbIOOpe?
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IIpakTueckasi padora Ne 5
Tema: JlMarHoCcTMKa IEPCOHAIBHOIO KOMIIBIOTEPAa TECTOBBIMU IPOrpaMMaMH. Y THIIUTHI
00CITy>)KUBaHHSI )KECTKHX MarHUTHBIX JUCKOB
Menn:
— M3yYeHHEe OOIMX MPUHLIUIOB CTPYKTYpHOH opranm3ammu LI, a Taxxe anropurma
BBITIOJTHEHUS IIPOLIECCOPOM KOMAaH/T;
— U3Y4YUTh XapaKTEPUCTUKH IIPOLIECCOPA.
— M3YYUTh OCHOBHBIE ITPUEMBI pabOTHI ¢ (aiiiamu 1 mankamu B nporpamme IIpoBoaHUK;
— TIOJIYYUTh TIPAKTUYECKHE HaBBIKM pPaboTel ¢ mporpammamu ScanDisk, Defrag,
DiskCleanup.

CTyaeHT 10/5KeH
3HATH (AKTyaJM3anus):
— OCHOBHBIE XapaKTEPUCTUKH MPOLIECCOPA;
— CTpPYKTYpY IIpoLeccopa.
yMeThb:
— HCIIOJIB30BaTh TECTOBBIE MPOTPaMMBI I quarHocTuku 11K

TeopeTuvyeckuii MaTepuaJ:
CTpyKkTypa MEUKpoOnponeccopa
Ha pucynke 1 npencrtaBieHbl BaKHEHIIME KOMIOHEHTbl MHKpPOIIPOLIECCOpa, a TakKkKe €ro
CBA3b C OCHOBHOM NaMATHIO MPHU MOMOILIM TPEX MarucTpajedl JaHHBIX, aJpecoB U ympaBiieHus. B
coctaB MII Bxoamsar yctpoiictBo ympasienus (YY), apudpmMeTH4ecKO-JIOrH4YecKoe YCTPOMCTBO
(AJIY) u Habop perucTpos.
YcTpoiicTBO ynpaBJjieHUsl NPEeAHA3HAuEHO JUIsl YIpaBlieHUusT paboTol BCeX KOMIIOHEHTOB

MUKPOKOMIIBIOTEpPA U 00ECTICUCHHSI JOJIKHOTO B3aUMOJCUCTBUS PA3IMYHBIX KOMIIOHEHTOB JIPYT C
JIpYroM. YTPaBlIEHUE OCYIIECTBIISIETCS C MOMOIIBIO UMITYJIBCHBIX CUTHAJIOB, TOCHUIAEMBIX YY Ha
COOTBETCTBYIOIIME BXOJbI YIIPaBIs€MbIX KOMIOHEHTOB. Kpome Toro, YV Moxer mnoiydarb
OTBETHBIE CUTHAJIBI C YIIPABISEMBbIX KOMIOHEHTOB.

My ponporneccop
| O CHOEHAH ITAMATE
¥erpoficTEo : T Fy "
ATHC TR
VIIf AEJTEEHA » M- yr1p et
"""""" G T T T T M
| ApedmMertstiecko- > aﬂ;z:;;pm
Permerpu | JIOTHMECKO e
| yCTPOHCTED ™ ¥ e Marmepam
1 TaHHH X

Pucynok 1 — Mukporpoiieccop 1 ero cBs3u ¢ OCHOBHON NaMATbIO

Ousndecku YY TpeAcTaBIsieT co00M MUQPPOBYIO AIEKTPOHHYIO CXEMY, Ha BXOJ KOTOPOH
ITOCTYIIAOT KOBI MOJIEKALIUX BBIIIOJIHEHUIO OIIEpAIi, a BXOJOM SIBJISIOTCS CEPUH YIPABISIOIINX
curHajoB. BocrnpuHsB koa TOW WM MHOW omepauud, YY ¢GOpMUPYET LEMNOUYKY YIPABISIOMINUX
CUTHAJIOB U IIOJIa€T X B HY’KHbIE TOUKH MUKPOKOMIIBIOTEPA.
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ApudMeTHYECKO-J0rHYecKoe YCTPOHCTBO MpeIHa3HAYEHO TUIA HUCIIOJTHEHUS

apupMeTnueckux M Jormdeckux omepamuid. OcHoBy AJIY cocTaBisieT onepayuonmwiii 010K —
U(pPOBOE SIEKTPOHHOE YCTPOWCTBO, KOTOPOE MOXKET HACTPAMBATHCS HA Pa3IMYHBIC OMEpaLuu U
HENOCPEACTBEHHO OCYILECTBIATh MX. HacTpolika onepannoHHOro ©0JI0ka Ha KOHKPETHYIO
ONEpaLUI0 W TOCIENOBATEIBHOCTh IIAaroB €€ BBINOJHEHUS O00ECHEeYnBAIOTCS C TOMOIIBIO
YIPaBIAIOUIMX CUTHAJIOB OT Y.

Perucrpsl ABISIFOTCS Ba)XHBIMU JIEMEHTAMU MUKpoIpoleccopa. Pecucmp — 3T0 31€KTPOHHOE
undpoBoe YCTPOHUCTBO Isl BPEMEHHOTO 3allOMUHAHUS HHQOpMaluu B (GopMe ABOMYHOTO YHCIIA
WJIM KOJa. 3allOMUHAIOIINUM 3JIEMEHTAM B PETUCTPE SIBISECTCSA TPUITEP, KOTOPBIA MOKET HAXOAUTHCS
B OJIHOM M3 JIBYX COCTOSIHUN. OJIHO U3 3TUX COCTOSIHUN COOTBETCTBYET 3alIOMHUHAHUIO JIBOMYHOI'O
HyJs, @ Jpyroe — 3allOMUHAHHMIO JBOWYHOM eAuMHUIBL. B o0meM ciaydae peructp COACpKUT
HECKOJIBKO CBS3aHHBIX JPYI C JAPYrOM TPUITEPOB — II0 OJHOMY TPHUITEPY Ha KaKIblH pa3psl
3aIllOMMHAEMOr0 JIBOMYHOIO uucia. YUCIIo TPUITEPOB B PETUCTPE HA3BIBACTCS PA3PAOHOCHBIO
peructpa. Hanpumep, peructp u3 BOCbMU TPUITEPOB — 3TO 8-pa3pstOHBIN WM §-OUTOBBIN PErUCTp
(Tak KaK KaKIbIHA pa3psl perucTpa o0ecreurnBaeT XpaHeHue 0JHOro OuTa HHPOpMAaIIHH).

MHorue perucTpbl Clelualn3upoBaHbl MO CBoel (yHKIMH. Tak, CyIIECTBYIOT PETUCTp-
AKKyMYJISITOP WK [IPOCTO aKKYMYJIATOP, IPOIPAMMHBINA CYETUHK, PETUCTP KOMaH/, pETUCTp ajapeca
namsTy U T.J. AKKymyasTop BxoauT B AJIY u npeaHasHaueH JUisl XpaHEHUs] OJHOIO U3 ONEpaHI0B
repes BBIIOJIHEHMEM onepanuu B AJIY wminm mins KpaTKOBPEMEHHOIO 3allOMHUHAHHs PE3yJIbTaTa
onepanuu. OnepaHj — 3TO JaHHOE, UCIOJIb3YEMOE B TeKyllel onepanuu. Hanpumep, B onepanuu
CYMMHUPOBaHMSI ONIEpaHIaMHU SIBJISIFOTCS 00a claraeMbiXx.

Ilpozpammuplii cuemuux (cuemyuk KOMAHO, pecucmp aopeca KOMAauowvl) CIYXKUAT IS
(dbopMUpOBaHUS M 3aIIOMHUHAHUS apeca O4YepeHOl BhIMOIHsAeMONW KoMaHbl. [locne BhIMOTHEHUS
Ka)XJI0M KOMaHJbl IPOrPaMMHBIA CUETUMK COAEPKUT aJpec CIEAYIOUIEH KOMaH/bl, 10 KOTOPOMY
3Ta KOMaH/a XpaHUTCA B MAMSITH MUKPOKOMITBIOTEPA.

Pecucmp Komano WCIIONB3yeTCs [UIsl XpaHEHUS KOJa TEKYIEH BBIIOJHAEMOM KOMaHJBI.
Bxogsammit B cocraB KOMaHABl KOJ OIEpalMy MCHOJB3YETCsA, KaK YK€ TOBOPWIOCH, IS
dhopmupoBanus B YV OIpeAeieHHON CepUM yNpaBIAIONINX CUTHAIOB, 3aBUCSIIEH OT KOHKPETHOTO
koza omnepanuu. OcTaBiuascs 4acTh KoJa KOMaHAbl MOXKET CO/Aep:KaTh MHPopMauio o0 aapecax
OTIEepaH/I0B, yUaCTBYIOIIMX B BBIOJIHEHNUHU JAHHON KOMAaH/IbI.

Pecucmp adpeca namamu CIyXUT JUIsl 3aTIOMAHAHUS aJipeca KoJa KOMaHJIbl, OllepaHia Uiu
pe3ynbTata onepamud BO BpeMsl U3BICUYEHHs (YTCHHs) KOMaHIbl WU ONEpaH/a W3 MaMATH WIH
3allMCH pe3yJIbTaTa olepanuil B naMaTb. PerucTp agpeca naMsaTé MOKET BXOAUTh He B cocTaB MII,
a B COCTaB JIEMEHTOB IMAMATH MUKPOKOMIIBIOTEPA.

W3mMeHuTh posib CHENUAIM3UPOBAHHBIX PETUCTPOB WIM JaXke Y3HaTh HX COAECPKHUMOE
MPOrPaMMHBIM MyTEM HENb3d, T.€. 3TU PErHCTphl, KaKk TOBOPAT, MPOTpaMMHO-HeAOCTyNHb. Ho B
coctaB MII BXozdT 1 perucTpsl, KOTOpbIE MPOrPaMMUCT MOKET UCIIOIB30BaTh B CBOEH Iporpamme.
Takue perucTpbl MHKpPOIpOLiecCOpa HA3bIBAIOTCS  npocpammuo-oocmynHoimu. CocTtaB U
Ha3HAYEHHUE UX Pa3jIM4YHbl B Pa3HbIX TUIAX MUKponpoueccopoB. OMHAKO Cpeau HUX MOYTH BCErna
uMmeroTcst peructp cioBa cocrostHua mnpoueccopa (PCCII) um HeckoilbKO perucTpoB OOIIEro
Haznauenus (POH).

Pezucmp cnosea cocmosanua npouyeccopa XpaHUT cioBO cocrosiHus mpoueccopa (CCII),
oTpaxaromiee nHpopManuio o coctossHud MII 1 BBIMOTHAEMON UM ITPOTPaMMBbI B KaX bl JTAHHBIN
MOMEHT BPEMEHH.

Pecucmpor 06wieco naznauenusa OOBIYHO HE HMMEIOT KOHKPETHOrO (DYHKIIMOHAJIBLHOTO
Ha3HadyeHMs. [IporpaMMHUCT MOXKET B CBOEW NMporpaMMe 3aJeMCTBOBAaTh MX TaK, KAK OH CUHUTAET
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HYXHbIM. UT0Obl oTnuunth POHBI apyr oT npyra, uM NPUCBOCHBI VHUKAIbHblE UMeHa (AU
HoMepa), KOTOPBIE U 3aITUCBHIBAIOTCA B POTPaAMME.
OcHoBHasi maMATb. MUKpompoIrieccop MOKeT o0padaThiBaTh TOJIBKO T JaHHBIC, KOTOPHIE
HaxoJsTCsl B OCHOBHOM namMaTu. OCHOBHAsI MaMsTh 0OBIYHO COCTOUT U3 ABYX vacteit — O3Y u [13V.
OnepaTuBHOE 3aMOMHUHAKIIEE YCTPOMCTBO OOCSCIICUMBACT YTCHHE HAXOJSIIIMXCS B HEM

JAHHBIX M 3allUCh B HETO HOBBIX JNaHHBIX. B MukpokommnbioTepax O3Y 00BIYHO peanusyercst Kak
9Hep203asuCUMAas Namsams, T.€. Takas MaMsiTh, COAECP)KUMOE KOTOpOoM paspyiaercs (“‘ctupaercs’)
IIPH BBIKJIFOYEHUH MUKPOKOMIIBIOTEPA.

IlocTosiHHOE 3aIOMHHAIONIIEEe YCTPOHCTBO 00ECIIeUnBAET TOJIBKO YTCHHE JAHHBIX, KOTOPbIE

omHaXxbl ObTH 3anucanbl B [13Y. Takum obpazom, cogepxkumoe I13Y He MOkeT OBITH U3MEHEHO
MUKPOIPOLIECCOPOM, OHO MOCTOSIHHO (OTCI0Ja U Ha3BaHME 3TOr0 BUAA HaMITH). DTO YCTPOMCTBO
CO3/1aeTcsl KaK AHEProHe3aBUCHMasl NaMsTh: €€ COJIEPKUMOE HE “‘CTHpaeTcs’ MIPU BBIKIIOUEHUU
IIUTAaHUSI MUKPOKOMIIbIOTEpA. 3aluch HYKHbIX JaHHBIX B [I3VY ocymiecTBisercs Ha crenualbHbIX
yCTpolCcTBax, BHE MUKpoKomIbioTepa. B I13Y nomeniaror 00bIYHO HEKOTOPbIE 0CO00 BaXKHbIE MIIH
He MOAJIeKaIINe U3MEHEHUIO IPOTpaMMbl U Pa3HOOOpPa3HbIE KOHCTAHTHI.

OcHOBHas NaMATh MPEJICTABICHA B COBOKYIHOCTH OJIOKA siUeeK MaMsATU M PEerucrpa ajpeca.
[Iponiecc uteHust (BrIOOpKM) MH(POpMANUKM W3 SYCHKW WIIM 3alUCH (3aHeceHUs) MHGOpMAaIluu B
SIYEHKY HA3bIBACTCSI 0ocmynom K naMsatu. i 1octyna K maMsTi NpeaBapUTeIbHO 110 MarucTpaiu
aZjpeca B PETUCTP ajapeca JOKEH ObITh MOMEIIECH aJApec TOM SYEHKH, K KOTOPOM MPOU3BOIUTCS
JOCTYIL.

B cocras MII Bxoaut reneparop TakToBoi 4acToThl. OH NpegHa3HAYEH JJIsi CHHXPOHU3ALUU
(T.e. coriacoBaHMs BO BpeMeHH) paboThl KOMIOHEHTOB MUKpOKOMIIbIOTEpa. I'enepaTop Gpopmupyet
MEPUOANYECKYIO IIOCIEN0BATENBHOCTD UMITYJIBCOB C YaCTOTOM OT HECKOJBKHMX COTEH KUJIOrepll 10
HECKOJIBKMX Merarepl B 3aBUCHUMOCTM OT THUIIa MHUKponpoueccopa. Hamomuum, 4ro eepy — 310
€IMHUIIA U3MEPEHNUs YaCTOThl KosieOaHUH, paBHast OTHOMY KOJIEOAHHUIO B CEKYHILY.

Perucrpsl
Peructpel nponeccopa MOKHO pa3ieauTh Ha CIEIYIOIIUE TPYIIIbL:
e PETUCTPHI OOIIIETO HA3HAYCHNS,
e CETMEHTHBIE PETUCTPBI;
e PETHCTp yKa3aTelsi KOMaH[ U PerucTp (aros;
* PETUCTPBHI IECKPUIITOPOB;
e YIIPABJISIOLINE PETUCTPBI;
* PETUCTPBI CUCTEMHBIX a/IPECOB;
e OTJIQJI0YHBIE PETUCTPHI;
e TECTOBBIE PETHCTPHI.

Peructpel oOmiero HasHaueHus SBISAOTCA 32 paspsaaHbiMu. llpu 3TOM 11 coxpaHeHus
COBMECTUMOCTM C MJIAIIIMMU MojemssMH mpoueccop 80386 mOINEPKHUBAET CTPYKTYPY
peructpoBbix (haiinoB mporeccopoB 8086 u 80286, melcTBUTENbHBI BCE HAUMEHOBAHWS,
MpUMEHSBIINECS 7151 0003HaUeHUs 16- U 8-pa3psiHBIX PEruCTPOB.

IIpoueccops! kiaacca Pentium.

[Iponeccopsr Pentium ¢upmer Intel mpeacTaBiasioT msToe MOKOJICHUE MPOIECCOPOB CEMENCTBa
80x86. [1o 6a30BOI perucTpPOBON APXUTEKTYPE U CHCTEME KOMaH]] OHH COBMECTHUMBI C 32-OMTHBIMH
MpoLeccopaMu, HO UMEIT 64-OMTHYIO IIMHY JAaHHBIX, Ojlarojaps 4eMy HUX HMHOI/Ia OLIMOOYHO
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Ha3bIBalOT 64-pa3psaHbivu. [1o cpaBHEHUIO ¢ MPEABITYIIUMHE TTOKOJEHUSIMH MPOoIeccopbl Pentium
UMEIOT CJIEAYIOIINE KaYECTBEHHbIE OTINYNS:

o CynepckaisipHasi apXUTEKTypa: TIpOLECCOpP HWMEeT JBa Mapaule]bHO paboTaromumx
KoHBeiiepa o00pabotku (U-koHBeilep ¢ TONHBIM HAabOpoM W V-KOHBEWEH C HECKOJIBKO
OrpaHUYEHHBIM HAOOPOM MHCTPYKLUI), OJaronaps 4eMy OH CocoOeH OJHOBPEMEHHO BBITOJIHSTH
IB€ MHCTPYKUMH. OJHAKO IPEUMYILECTBA 3TOH apXUTEKTYpPhl IOJHOCTBIO PEATU3YIOTCS TOJBKO
IIpY crienuanbHOM pexxume kommwrinuu 110;

e [I[puMeHeHNEe TEXHONOIMM JIWHAMUYECKOTO IIPEJCKA3aHUs BETBICHUH COBMECTHO C
BBIJICJIEHHBIM BHYTPEHHUM K31IeM KomaHJ oObemoM 8 KoOaiir obecrneunBaeT MaKCHMalbHYIO
3arpy3Ky KOHBEHEPOB.

o [I[puMeHEeHNE TEXHONOIMM JWHAMUYECKOTO IIPEJCKA3aHUsS BETBICHUH COBMECTHO C
BBIJICJICHHBIM BHYTPEHHUM Kd31IeM KomaHJ oObemoM 8 KoOaiiT oOecrnednBaeT MaKCHMAaIbHYIO
3arpy3Ky KOHBEHEPOB.

e Buyrpennunii (Level 1) xom ganabix oO0bemom 8 Koaiit B oTimuume ot 486 paboTaer c
OTJIOKEHHOM (J10 0CBOOOXKICHHsI BHEIIHEH LIMHBI) 3alMChI0 M HACTPaUBAETCsl HAa PEXKUM CKBO3HOM
Wi 00paTHOM 3anucu, nogaepxusas npotokoia MESIL

e BHEemHAA mMHA NAaHHBIX PaJy NOBBILICHWS MPOU3BOAUTEIBHOCTH MMEET pa3psiAHOCTh 64
ouT, 9TO TPEOYET COOTBETCTBYIOIIEH OpPraHU3aIH MAMSITH.

e BerpoeHHsli conporieccop 3a cYeT apXUTEKTYPHBIX ylydlieHui (KoHBerepuszanuu) B 2-10
pa3 npeBocxoaut FPU-486 mo mpou3BOAUTEILHOCTH.

o BBeZIeHO HECKOJIBKO HOBBIX MHCTPYKLHUM, B TOM YUCIIE PacCllO3HABAHUE CEMENCTBA U MOJIENIH
CPU.

e [IprMeHeHO BbIsBIEHUE OMIMOOK BHYTPEHHHUX YCTPOMCTB (BHYTPEHHUN KOHTPOJIb MapUTETA)
U BHEILIHEro nHTepgeiica MMUHbI, KOHTPOJIUPYETCs MapUTET IUHBI aJipeca.

e BBesieHa BO3MOMKHOCTh TOCTPOEHUS (PYHKIMOHAJIBHO HW30BITOYHOH JBYXMPOLIECCOPHOM
CHUCTEMBI.

e PeanuzoBan wuHTEepdelic NOCTPOEHUs ABYXIPOIECCOPHBIX CHUCTEM C CHMMETPUYHOM
apXUTEKTYpoH (HauMHas co BTOPOro nmokosieHus Pentium).

» BBezensl cpeacTsa ynpasieHHs SHEPronoTpeOIeHUEM.

o [IpumeHena KoHBelepHas agpecanus MMHHBIX UKIIOB.

o CokpaiiieHo BpeMs (KOJTMYECTBO TAKTOB) BHIOJHEHHS HHCTPYKLIUH.

» Beeniena TpaccupoBKa MHCTPYKLMNA U MOHUTOPUHT ITPOU3BOIUTEIBHOCTH.

e Pacimpensl BO3MOXHOCTH BHUPTYalIbHOTO peXHMMa — BBEJEHA BUpPTyaau3alus d¢uara
[IpEPBIBAHUM.

e BBeneHa BO3MOXXHOCTH OINEpUPOBaHUs cTpaHunlamMmu pasmepoM 4 MO (Bmecto 4 KO) B
pexxumMe cTpaHuyHOM nepeaapecanuu (Paging).

Bce Pentium-nporieccopsl umeroT cpeactsa SMM, BO3MOXKHOCTH KOTOPBIX PacIIUpsUIUCh IO
Mepe MOSIBJICHHS] HOBBIX MOJIENIeH.

CpenctBa TeCTMpOBaHMS BKJIIOYAIOT BO3MOXKHOCTbH BBINIOJIHEHUSI BCTpoeHHOro tecra BIST
(Built-in Self Test), obecrieynBaroIIero BBISABICHUE OMIMOOK MHUKPOKOIOB, IPOrPAMMHUPYEMBIX
JIOTUYECKUX MATPHIL], TECTUPOBAHWE KOMAHIHOW K3II-MAMSTH, KAII-IAMSATH XPaHEHMs JIaHHBIX,
Oydepa OwicTpoii epeangpecanuu 1 ROM. Bee mpolieccopsl UMEIOT CTaHIAPTHBIN TECTOBBINA MOPT
IEEE 1149.1, no3Bossomumii TeCTUpOBaATH Mpoiieccop ¢ nmomotibio narepderica JITAG.

[Tponeccoper Pentium MMX (P55C) — HOBOe mMOKOJEHHE TPOIECCOPOB, OCHOBAHHOE Ha
MMX-TexHo0oruu, KoTopas OpHEHTHpOBaHa Ha MynbTuMenuiiHoe, 2D - m SD-rpaduueckoe u
KOMMYHMKAIIMOHHOE NpuMeHeHue. B norumyeckyro apxutektypy Pentium BBeneHbl BoceMb 64-
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OUTHBIX PETUCTPOB, 4 HOBBIX THUIA JAHHBIX U 57 AONOJHUTEIbHBIX MHEMOHMK WHCTPYKIHMH 1Jis
OJTHOBpEMEHHOI 00paboTku HeckombKuX eaunul naHHbix SIMD (Single Instruction Multiple Data).
OnnoBpeMeHHO oOpabaTbiBaeMoe 64-OMTHOE CIIOBO MOXKET COJAEpXKaThb Kak OJHY CIUHHILY
00paboTku, Tak M 8 OJHOOAWTHBIX, 4 ABYXOaWTHBIX WM 2 uyeTblpexOalTHBIX omepanaa. B
OCTAJIbHBIX KOMaH/ax o0ecreumBaeTcs COBMECTUMOCTh ¢ Pentium. Ha camom nene, peructpsl
MMX ¢usnueckn pacronoxeHbl B cTeke peructpoB FPU, Tak 49TO HOBBIX PETHCTPOB ITOT
IpoLeCCOp HE MPENOCTaBIsEeT, U YepeJOBaHUE UCIOJIb30BaHUA MporpamMmoi uHcTpykuuid FPU u
MMX nOpuBOAUT K CHWXKEHHIO 3(QQEKTUBHOCTH pPAaOOTHl, CBSI3aHHOMY C HEOOXOJIUMOCTBIO
NEPEeChUIOK JaHHBIX U3 CTeKa B MaMsATh U 00patHO. DddexkTnBHOCTE MMX BBI3BIBAET HEKOTOPHIE
COMHEHHMSI, TIOCKOJIbKY T€ ()YHKIIMHU, JJIs1 KOTOPBIX OHH LIE€I€CO00pa3HBI, C YCIIEXOM BBITOTHSIIOTCS
aKkcenepaTopamu rpau4eckux KapT, KOTOPbIE CTAIH YK€ OObIIEHHBIMHU.

HNuTtepdeiic mmubl npoueccopos Pentium.

[To unTepdeiicy u cocTaBy CUTHANIOB IIMHA Mpoleccopa Pentium nmoxoxka Ha muHy 486, HO
MMeeT 3Ha4yuTeNbHble OTIMYUS. HoBble OCOOCHHOCTH HampaBieHbl HA MOAJACPXKKY MOJUTUKU
o0paTHO#M 3amucH KdIa, TMOBBIIMICHHE IMPOU3BOIUTEILHOCTH M OOCCIICUYCHHE JTOTOJHUTEIbHBIX
(YHKIIMOHATIBHBIX BO3MOXKHOCTEH.

[IInHa naHHBIX - 64-OUTHAS, IS IOBHIICHUS TPOU3BOIUTEIIEHOCTH OOMEHA C TAMSITHIO.

Pacmmmpennsi apXuTeKTypBbl.

[Tponteccoprr Pentium (u Gonee crapiime) UMEIOT sl PaCIIMPSHU OTHOCUTEILHO 0a30BOMU
ApXUTEKTYpBl 32-pa3psiHbIX IMPOLECCOPOB U €€ PAa3BUTHUSA B IPOLECCOPAX YETBEPTOrO MOKOJICHUS,
MOSIBJISIFOIIMXCS TI0O MEPE COBEPILLIEHCTBOBAHMS MOJENEH. J{J11 BO3MOKHOCTH ITOJIY4EHHsI CBEJEHUH O
HUX B cUCTeMy KoMao] BkitoueHa MHCTpykuuss CPUID, mo3Bossiomias NporpaMMHO B JIF0OOH
MOMEHT BpeMeHHU (a He Tonbko cpa3y mnocie curHaa RESET) monyuuts cBeneHust o Kiacce,
MOJIEJIN ¥ ApXUTEKTYPHBIX 0COOEHHOCTSAX KOHKPETHOTO MpOoIeccopa.

B nononnenue k 6a30Boi apxuTeKType 32-pa3psIHBIX IMpoiieccopoB, Pentium umeer Habop
peructpos, cneunduueckux st Moaenn — MSR (Model Specific Registers). B ux uncno Bxogur
rpynna TectoBbiXx peructpoB (TRI1..TR12), cpencrBa MOHUTOpUHIA MPOU3BOJUTEIBLHOCTH,
perucTpol-puKcaTopbl aapeca U JaHHBIX IMKIA, BBI3BABLIET0 cpabaThIBAHUE KOHTPOJIS MAlllMHHOM
omnOku. Ha3paHue 3Tol rpymnmbl perucTpoB yKa3blBae€T HAa BOZMOXKHYIO UX HECOBMECTUMOCTD JUIS
pasHbix kiaccoB (Pentium m Pentium Pro) m naxe mogeneil mpoueccopoB. IIporpamma, ux
UCIOJIb3YIONIasi, JOJDKHA ONUpAaThCcs Ha CBEIACHUS O IIPOLECCOPE, IOJYyYEHHBIE C IIOMOIIBIO
nHctpykunu CPUID.

CpezncTBa MOHHUTOpPUHIA IPOU3BOJUTENBHOCTH BKJIIOYAIOT TaliMep pealbHOI0 BPEMEHU U
cuetynku coObiTuii. Taiimep TSC (Time Stamp Counter) npeacrapinsier co6oit 64-OUTHBIN CUETUHK,
MHKPEMEHTHPYEMbIH C KaXIbIM TaKTOM sapa Impoleccopa. Jlias dYTeHus ero coJepKuMoro
npeana3zHayeHa nHerpykuus RDTSC.

Cuerunku coObiTuit CTRO, CTRI1 pa3zpsanocTsio o 40 GUT mporpaMMHUPYIOTCS Ha MOJICYET
COOBITHI pa3IMYHBIX KJIACCOB, CBS3aHHBIX C IIMHHBIMU OINEPALUSMHU, UCIIOTHEHUEM HMHCTPYKIIUH,
COOBITHSIMM BO BHYTPEHHHUX Y3JlaX, CBSI3aHHBIX C pabOTOM KOHBEHEpOB, K3IIa, KOHTPOJEM TOYEK
octaHoBa U T. M. lllectn OWTHBIE TOJS THUIOB COOBITHI IMO3BOJIAIOT KAXAOMY U3 CUETYHKOB
HE3aBHCHMO Ha3HAUUTh MOJACYET COOBITHM M3 o0mupHOro cnucka. COCTOSIHME CUETYMKOB MOXKET
OBITh IPEYCTAHOBIEHHO U CYUTAHO IPOrPAMMHO.

TecToBble pPETUCTPbl MO3BOJISIIOT YNPABIATh OOJBIIMHCTBOM (PYHKIIMOHAIBHBIX Y3JIOB
mpoueccopa,  obecrieyuBas ~ BO3MOKHOCTb ~ BECbMa  MOJPOOHOTO  TECTHUPOBAaHUS  MX
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paborocnocodHocTu. C momoripio OutT peructpa TR12 MOXHO 3ampeTUTh HOBBIE apXHUTEKTYPHBIC
CBOMCTBa (IIpeCKa3aHUEe M TPACCUPOBKY BETBICHHM, MapaiieIbHOE BBIIIOJTHEHUE MHCTPYKIUI), a
Tak)Ke padoTy MEPBUYHOIO K31IA:

e but 0 — NBP (No Branch Prediction) — 3anpemaert 3anonsenue 6ydepa BPB. Ilpu stom
NPEKHUE BXOXKCHUS MPOJIOJDKAIOT ACHCTBOBATh, VIS IMOJHOTO OTKIIOYCHHS TPEICKa3aHus
Heo0XxouMo 3arpy3uth peructp CR3 (310 BBI30BET COPOC TAOJIMIIBI BETBJICHHH ).

e but 1 — TR — paspemaer hopMupoBaHHEe CHEIUATBHOTO UKIIA COOOIIEHHS O BETBICHHH.

e but 2 — SE (Single Pipe Execution) — 3anpemaer paboTy BTOporo KoHseiepa (OTMEHsET
MapHOE UCTIOJTHEHUE UHCTPYKIIHIA).

e but 3 — (3 (Cache Inhibit) - 3anperaeT 3amnonHeHne CTPOK NEPBUYHOTO KIIIIA.

ebur 9 — ITR (10 Trap Restart) — pa3pemaer momuep:KKy pecrapra HHCTPYKIUN
BBO/1a/BBIBOJIA ITPH MIpepbiBaHusAX SML

JIByX1IponeccopHble CHCTEMBbI.

[Tpoueccopsl Pentium, HaunHas co BTOPOTO MOKOJICHUS, UMEIOT CIel[UalIbHble HHTepdeiicHbIe
CpelacTBa IJsl TOCTPOEHHUsS JABYXIPOLECCOPHBIX cucteM. MHTepdeiic mno3BoiseT Ha OAHON
JIOKAJIbHOM CHCTEMHOW IIMHE YCTaHABIMBATh JBa IMpOIECCOpa, NPy OSTOM TMOYTH BCE HX
OJTHOMMCHHBIE BBIBOJIBI TIPOCTO HEMIOCPEICTBEHHO 0O0BbeauHs0OTCs Llenpio 0ObeuHEHHS SBISETCS
00 WCIONIB30BAHUE CUMMETPUIHONW MYJIbTHIpOIecCOpHOU 00padoTkn SMP (Symmetric Multi-
Processing), nmbo moctpoenue QyHkmoHanbHO u30bITouHbIXx cucteM FRC  (Functional
Redundancy Checking).

B cucrteme ¢ SMP kaxnaplii mpolieccop BBINOJIHSET CBOIO 3ajady, MOPYYEHHYIO €My
omneparonHoii cucremoii. [lognepxky SMP umerot takue OC, kak Novell Net Ware, Widows NT,

0s/2.

ITpoueccopsr Pentium Pro u Pentium 11.

Ot mpoueccopa Pentium Pro mpuHSTO OTCUMTHIBATH HA4alo MIECTOrO MOKojJeHUss C TOYKH
3peHusi TNpUHIMIA OpraHMU3allMM BBIYMCICHUN, IJIaBHOE OTJIMYME IOKOJIEHUS 3aKIIYaeTcs B
MPUMEHEHUN JUHAMMYECKOT0 MCIOJIHEHMSI, TP KOTOPOM BHYTPHU IMPOLIECCOPAa MHCTPYKIMH MOTYT
WCIIONHATHCS HE B TOM Topsiake (out of order), KOTOpbI peanoaaraeT nporpaMMHBIN KOJI.

[Tponieccop Pentium Pro (P6) oTHOCHTENnbHO Kiaccuueckoro mpoueccopa Pentium nmeer
CIIEYIOINE YCOBEPIIEHCTBOBAHUS:

o [I[pyMeHEeHO JMHAMUYECKOE MWCIOJHEeHHEe — KOMOHMHAIMs METOAOB INpeAcKa3aHHs
MHOKECTBEHHBIX BETBJICHUH, aHAJIM3a NPOXOKAEHHUS AAHHBIX U BUPTYAJIbHOT'O BBINOIHEHM. [Ipn
STOM KOMaH/Ibl, HE 3aBUCALINE OT PE3YJbTAaTOB MPEABIAYIIMX OMNEepaluii, MOT'YT BBIIOJHATHCS B
M3MEHEHHOM TOpSKE, HO MOCIIE0BATEIbHOCTh BHITPY3KHU PE3YJIbTaTOB B MaMATh U MOPTHI OyneT
COOTBETCTBOBATh UCXOJJHOMY MPOTPaMMHOMY KOJY.

e [IpumeHeHa apxuTekTypa [BOWHOM HE3aBUCUMOM IIMHBI, IOBBIIIAIONAS CYMMAapHYIO
MPOMYCKHYIO cOcOOHOCTh. OIHA IIMHA — CUCTEMHAsi — CIYXKUT JJIsl OOILIEHUS siipa C OCHOBHOM
NamsATbl0 U WHTepQEeHCHBIMM YCTpOcTBaMu, JApyras — BHYTPEHHss — TIpeJAHa3Ha4YeHa
UCKJIFOUUTENIBHO 11 OOMEHA CO BTOPHUUYHBIM K3IIIEM.

e B kopmyce mporneccopa MHTErpHpOBaH CHHXPOHHBIM L2-kam o0bemom 256-512 Koaiir,
MTOAKJIFOYEHHBIN K BHYTPEHHEN IINHE.

e B cucremy kxomaH/a BBEACHBI MHCTPYKIUHU YCIOBHON MEPECHUIKH JaHHBIX, MO3BOJISIOLINE
COKpAaTUTh KOJIMYECTBO YCIOBHBIX MEPEXO0B.

J71st IOBBIMIIEHUST TOCTOBEPHOCTH HA noaepkuBaeT ECC-KOHTpOIIh
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IMporpamma IlpoBogHuk

[IpoBoaHMK — ciay)eOHas mporpaMma, oTHocsascs K kareropuu Jucnerdepon daiinos.
Omna npeaHa3zHaveHa JJi1 HAaBUTAIMHK 10 (ailyIoBOM CTPYKTYype KOMIIbIOTEPA U €€ OOCITYKHUBaHHUSI.
ITo cytu, MbI paboTtaem ¢ [IpoBoTHUKOM Ja)ke TOT/Ia, KOTIa MBI €ro He BUAUM. Eciiu 1o miemaky
IIpaBOW KHOIIKOM MBIIIN HAa KAKOM-IHM00 0OBEKTE MBI MI0OJIy4aeM KOHTEKCTHOE MEHIO, 3TO PE3YJIbTaT

HeBUAUMOM paboThl [IpoBoHUKA.
[TpoBogHUK SIBISIETCS YAOOHBIM MHCTPYMEHTOM JUTSI BBIIIOJIHEHUsS omepanuii ¢ Qaitmamu u

TManKamu.

UtoOs1 3amycTuTh [IpoBOIHUK, clienaiiTe clieayroliee:

-Ha)xxMuTe KHOMKY [Iyck, u 3amyctutre Moii KOMIIbIOTED;

-B IIAaHEJIM MHCTPYMEHTOB HaXMuUTE KHONKY [lanku;

OcnoBuoe otinune [IpoBogHuka ot apyrux okoH WIindows B TOM, 4TO €ro OKHO MMEET He
oJHYy pabouyo 00JacThb, a ABE: JIEBYIO MaHeNb, HA3bIBAEMYIO ITAHENbBIO MAIOK, W MPaBYIO MaHEeb,
HAa3BIBAEMYIO IMAHEIBIO coaepkuMoro. HaBuranuto 1o (HaiioBoi CTPYKTYpe BBIMOIHSIOT HA JICBOK
nanenu [IpoBoHKKa, HA KOTOPOU MOKa3aHa CTPYKTypa mamnok. [lanku MoryT ObITh CBEpHYTHI WIIU
CBEPHYTHI, a TAKXKE€ PACKPBITHI WM 3aKPBITHl. ECiiM mamnka uMeeT BIOKEHHBIE MANKH, TO Ha JICBOU
TIAHEJH PAJIOM C TAnKoW oToOpakaeTcst y3ei, OTMEYeHHbIN 3HaKoM +. Takum ke o0pa3oM Manku u
cBOpaumBaroTcs. - 1 -

1.1 Co3manue mamnox

Uro0Obl co371aTh HOBYIO MMAllKy, CHadaja cieqyeT Ha JieBoil maHenu [IpoBogHMKA pacKpHITH
Nanky, BHYTpU KOTOpoil oHa Oyzaer co3naHa. Ilocie aToro cienyer mepedTH Ha IMpaBylO IaHEb,
HIEJIKHYTh MPAaBOM KHOMKON MBI HAa CBOOOJHOM OT 3HAYKOB MECTE€ U BHIOpATh B KOHTEKCTHOM
MeHIo yHKT Co3aarh u komanay Ilanxa.

1.2 KonupoBanue u nepemenieHue GpaiioB U Marmok

JI7is KOmMpOBaHUSI Ha MPaBOil MaHeIn HEOOXOJUMO OTKPHITh MANKy-HCTOYHHK, U3 KOTOPOU
clielyeT MPOU3BECTH KOMHpOBaHHE, yTOObI ObUT BeleH Komupyembld oO0bekT. Ha meBoit maHenu
clenyeT HaWTU MaIKy-MPUEMHHUK, B KOTOPYIO MPOM3BOJAT KONMHUPOBAHHE, HO HE PACKPHIBATH €e€.
Jlanee OOBEKT MEpPETACKMBAIOT C MpPaBOW MaHEIM Ha JIEBYI0 M TMOMENIAIOT Ha 3HAUOK MaNKu-
MIPUEMHUKA.

Ecim w mnanka-pueMHUK, W TanKa-UCTOYHMK TPUHAUICKAT OJHOMY JUCKY, TO TpH
MepeTacKUBaHUM BBITIOJIHAETCS MIEpPEMEIIECHUE, a €CTIU Pa3HbIM, TO KOMMPOBAHHE.

1.3 Y nanenue namnox u ¢aitnon

Ha neBoii manenu OTKPBIBAIOT MAIKYy, COJAEPKALIYI0 YAAIIeMblil 0OOBEKT, a Ha MPaBOM MaHEeIn
BBIICTISIIOT HY>KHBIH 00BEKT UITH TPYNIy 0OBEKTOB.

VYaaneHue MOXHO BBIMIOJNHATH HECKOJIBKUMH CHOCOOAMU: C TOMOIIBI0  KOMaHIbI
MeH1o Dailnn — Y 1anuTh; UCMOIb30BATh KOMaHAHYIO KHOMKY Ha MaHeJId UHCTPYMEHTOB; C TOMOIIbIO
KOHTEKCTHOTO MEHIO, B KOTOPOM BBIOMPAIOT KOMaHAy Y AaluTh; C UCIONIb30BaHUK KiiaBuiu Delete.

1.4 Co3nanue sIpIbIKOB 00BEKTOB

Spnpikn  0OBEKTOB MOJKHO CO3[aBaTh JBYMS CHOCOOaMH: METOJIOM CIEHUATbHOIO
nepeTacKuBaHusi  (BPyYHYH0) WJIM C  TIOMOIIBIO  CHEIUAIBHOM  MpoTrpaMMbI-MacTepa
(aBTomaTtmuecku). [Ipu meperackuBaHUM OOBEKT BHIOMpAETCS Ha MPaBON MaHEIW W MPU HAXKATOU
MpaBOM KHOIKM MBIIIN MEPETACKUBAETCS HAa 3HAYOK HY)KHOW Marnky Ha JIEBOM MaHenu. B MoMeHT
OTIYCKaHUsl KHOMKHU Ha DKpaHe MOSBISIOTCS MEHIO, B KOTOPOM Hano BbIOpaTh myHKT Co3aarh
SIPIBIK(H).

s Toro, 4TtoObI 3amycTuTh MacTep co3aHus SpibIKa, HAAO HIENKHYTh MPaBOW KHOIMKON
MBIIIK B OKHE TOW TMamKd, B KOTOPOM CO3MaeTcs  sApAbBIK  OOBEKTa, BBHIOPATH
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koMauay CoznaTte/Spnbik. B oTKpbIBIIEMCS TUAIOTOBOM OKHE HEOOXOAMMO YKa3aTh MyTh JIOCTYIa
K 00BEKTY, JUII KOTOPOTO CO37aeTcs ApJIbIK. Tak Kak B OOJBIIMHCTBE CIIy4aeB MOJb30BATEIb ATOTO
HE 3HAET, MO3TOMY MOXXHO BOCHOJB30BaThCs KHOMKOW O030p. 3areM B CHHCKE KaTajoroB
Pa3bICKUBAIOT HYXHbI OOBEKT, U IIyTh K HEMY aBTOMATUYECKHU IPOINUCHIBAETCS B CTPOKE BBOJA.
Onepanuu noATBEPKIAIOT HaXKaTueM KHorok Jlanee u 'oToBo.

IIporpammsl 1J1s1 00C/Iy’KHBAHUSI MATHUTHBIX THCKOB

dupma Microsoft B cBoro cranmaptHyto moctaBky ¢ OC Windows BKIIIOYaeT HEKOTOPHIC
IIpOrpamMMsbl 10 0OCITyKUBaHHIO KomIbtoTepa. [laker ciyxkeOHbIx nporpamm Microsoft, Bxoasamuit
B CTaHIApTHYI0 1mocTtaBky Windows, mpenHazHaueH s OOCITY>KMBaHHS KOMIIbIOTEpa
(mporpaMMHON Cpelpl U anmnapaTHOM YacTH) IPU MUHUMAJIbHOM Y4acTUM noJb3oBarens. OH
obecrieynBaeT OOCIY)KHBaHUE ONEPAIMOHHONW CHCTEMBI, INPOBEPKY W ONTUMH3AIMIO PabOThI
KECTKUX M TMOKHX JMCKOB, ONTHMH3AIMI0 pabOThl MPUKIATHBIX MPOTPaMM, 3aIIUTy AAHHBIX U
IIpOrpamMM OT NOBPEXICHUN U MOTEPb.

2.1 Ilporpamma ScanDisk

ScanDisk - mnporpamma, npenHa3HaueHHas U TECTHPOBAHUS IIEIOCTHOCTH TaOIHIIbI
pa3fenoB MarHUTHOIO JTMCKA M UCIPABHOCTH (hru3nuyeckod moBepxHOCTH aucka. Iloj mpoBepkoii
LEJIOCTHOCTH TaOJIMLbI pa3/ieloB IOHUMAETCSl OTCIEKMBAHWE W JIMKBUJALMUS Pa3IMYHBIX
MOBPEXJICHUI (DAiJIOBOM CHCTEMBI, <IIOTEPSIHHBIX» (PAarMEeHTOB JAHHBIX, KOTOpPHIE MOTYT
MOSIBUTBCSL IIPU HEKOPPEKTHOM 3aBEpIIEHUU PabOThI HEKOTOpbIX mporpamm. Ilox mpoBepkoit
(U3NIECKOI LEIOCTHOCTH CIIeAYyeT NMOHUMATh KOHTPOJIb HAa HaIWyhe (PU3NYECKHUX TOBPEKICHUI
MarHuTHOTO CJIOS Ha KECTKOM WM rMOkom mucke. Ilpu oOHapyxeHMH omIMOOK Ipexiae, ueM
HayaTh MCIpaBJIEHHE, MporpamMma OObIYHO MHGOPMHpPYET O HHMX Mmoib3oBaTens. Ho ee MOxHO
HacCTPOUTh M HA aBTOMATHYECKOE HCIpaBieHHE Oe3 Kakux-aubo 3ampocoB. s 3amycka 3Toi
IporpamMMsl cienyer BblOpath jokanbHbIi quck (Hanpumep C mwnm D), memdykoM npaBoil KHOIKU
BbIOpaTh CBoiicTBa, manee 3aknaaky Cepuc (cMm. puc. 2). IllenkHute Ha KHONy «BBIMONHUTH
poBepKy». OTKpoeTcs IUanioroBo€ OKHO C JIBYMSl JOCTYNHBIMU (YHKIUSMU: «ABTOMAaTUYECKU
UCHPABIATh CUCTEMHBbIE OMMOKN» U «IIpoBepsATh M BOCCTaHABIMBATh MOBPEXKIECHHBIE CEKTOPay.
Jlyig onucaHus JaHHBIX (PYHKIMHM KIMKHUTE JIEBOM KJIABUIIEH MBIIIM Ha 3HAK 7 B CTPOKE 3arojioBKa
U Jajnee KIMKHUTE 110 MHTEPECYIoEel BaC PyHKIIMH.
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Pucynok 2 - Oxno nporpammsl ScanDisk
2.2 Ilporpamma Defrag
Defrag - cpenctBo st ycKOpeHHsi pabOThl MPOTpaMM  TMOCPEICTBOM  MPAaBHIBHOM
OpraHM3aluy JaHHbIX Ha Aucke. OnepalnMoHHas CUCTeMa paclpeessieT MPOCTPaHCTBO JMCKa Ha
o0JIacTH, Ha3bIBaGMble KJIACTEpaMM, CBS3BIBACT WX IIOCPEICTBOM DJIEMEHTOB B TaluuIe
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pasmemenust  ¢ainoB (FAT). ®@aiin 3amuceiBaeTcss Ha JTUCK  TOCPEACTBOM  CBSI3aHHOM
MOCIIeI0BAaTEeIbHOCTH KiacTepoB. Ecim BHecTH WHGOpMAIUIO B CYNIECTBYIOIIUN (ailin mocie
3amucH apyroro (aiina Ha TUCK, TO B KOHEUHOM CUETE MepBOHAYAIbHBIN (paiii HaBEepHsAKA CTaHET
¢parmeHTHpOBaHHBIM. OOBIYHO ONEpAMOHHBIE CUCTEMBI CKPBIBAIOT BCE 3TO OT MOJB30BATEIS U
MPEJOCTABIIAIOT €My JaHHBbIE BCSKUU pa3, Korzpa 3To morpedyercs. OJHAKO MHOTAA BO3HUKAIOT
pOoOJIEMBI U3-3a CIIUIIKOM OOJIBIIOro Yucia pparMeHTUPOBAHHBIX (aiiioB, 0cOOEHHO, KOTa JEJI0
JOXOJIUT /10 BOCCTAHOBJICHUS CIy4aliHO ynaneHHbIX (aiinmoB. Kpome Toro, ¢parmeHTHpOBaHHbBIE
(daiiipl  CyIIECTBEHHO CHHXXKAIOT MPOU3BOJUTENBHOCTh pPabOThl IMEPCOHATIBLHOTO KOMIIBIOTEPA.
[ToaToMy HaAcCTOATENBHO PEKOMEHIYETCS PEryJspHO BBINONHATH AedparMeHTanuio (aiiyioB Ha
KECTKUX TUCKAX.

CymiecTByeT MHOMECTBO CHOCOOOB ONTHMH3ALUU PACHOJIOKEHUs (ailioB Ha JHCKE.
Hedparmenranuss — TONBKO Hadano paboThl. MOXKHO NPHOErHYTh K pa3MeIIeHuio (¢aiinos,
KOTOPBIE COJIEPXkKAT YacTO HCIIOJIb3YeMble MPOTpaMMBbl, OJIKe K Hadaly JUCKa. JTO TO3BOJIUT
OTIEpAIIMOHHOM CHCTeMe HAMHOTO OBICTpee HaXOIUTh U 3arpykarh ux. Qaiibl TaHHBIX, K KOTOPBIM
MPUXOAUTCA YacTO OOpalaThCs, TOXKE Jydlle pa3MEeCTUTh Onuke K Hauyaldy naumcka. Defrag
MpearnoyiiaraeT, 4Yro OKOHYaTeJdbHass ONTHMM3AIMs JUCKa JOCTHraercs, eciu (aiisl
nedpparMeHTHPOBAHBI U TIEPEMEIICHBI KaK MOXKHO OJIMKe K Hayaly JAUCKa.

[lepen 3amyckoM TIporpaMMbl PEKOMEHIYETCS: yJaITh HEHY)KHbIE (ailiibl; BOCCTAHOBHUTH
CIIy9aiiHO yJaJeHHbIe Qaiutbl; mporpammoit ScanDisk mpoBepuTh W TpuU  HEOOXOJUMOCTH
YCTPaHWUTh HApPYIICHHs B JIOTHYECKOH CTPYKType AMCKa, WHaue nporpamma Defrag, oOHapyxuB
HapyLIEHUs, IPEKPATUT Ae]pparMeHTaluIo.

3amycTUTh POrpaMMy MOXKHO ABYMSI CIIOCOOAMHU:

1.Ana 3amycka mporpaMMbl cleAyeT Haxarb KHomky Ilyck u BbIOpaTh KOMaHIbI
IIporpammsl -> Crannaptaele > CiyxeOHble -» [lepparmMenTanus aucka.

2. /151 3amycKa 3TOH mporpaMmbl clieyeT BbIOpaTh JokaibHbIi quck (Hanpumep C wiun D),
IIeTTYKOM MpaBoi KHOMKH BbIOpaTh CBOICTBA, nanee 3akinanky CepBuc
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Pucynok 3 — 3amyck nporpammsl Defrag ([ledparmenranus qucka)
B oTkpbiBIIeMCs OKHE Mporpamma mpeiiaraeT jaubo cpasy HadaTh JedparMeHTalHIo,
COTJIACHBILIKUCH C BHIOPAHHBIMH 110 YMOJIYAHUIO YCTaHOBKAaMHU, JINOO BHIOpATh

JOTIOJTHUTEbHBIE HAcTpOWKM B MeHIO «Bua». llpu mepBoM 3amycke peKkoOMEHAYyeTcs
COIJIACUTHCS € MPHUHATHIMU IO YMOJYAHHMIO YCTAHOBKAaMH U IIEIKHYTh Ha KHonke Ananus. [locne
JTOr0 OTKPBIBACTCS OKHO, B KOTOPOM IIOKa3aHO, KaKOW IIPOLICHT IIOBEPXHOCTH IIPOrpaMma
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oOpaboTania B HacTosAUIMIl MOMEHT BpeMeHHU. [Iporpamma mpeiaraeT Takke KapTy MOBEPXHOCTH
JIMCKa, Ha KOTOPOW MPEACTaBICHBI Pe3yIbTaThl pa0OTHI B KAXKIOM KiIacTepe.

Ha nucke Gonpiioro o6bemMa M CHIBHO (parMEHTUPOBAHHOM ONTHMU3AIUS MOXKET 3aHSAThH
HECKOJIbKO YacoB, I03TOMY IPOBOAMTH €€ JYYIle B KOHIE paOOTHI C KOMIIBIOTEPOM.

2.3 IIporpamma Disk Cleanup

Disk Cleanup — uHTe/JIEKTya bHbIH YHCTUJIBIIMK THUCKOB OT 3aCOPSIOIIMX €r0 HEHYXHBIX
¢aitnoB. K Takum orHocsTcs ¢ainbl ¢ pacmmpeHueM .tap, coszlaBaeMble Mpu padbore caMmoit
Windows u npyrumu mporpamMmamu (BooOIe-To 3Ty (aiibl TODKHBI YAUISITHCS aBTOMATHUYECKH
rocJie 3aBepiIeHus] paboThl MPOrpaMMBbl, HO YacTO CUCTEMa «3a0bIBAeT» ClIENaTh 3TO), «PE3CPBHbBIC
KOIUU» JJOKYMEHTOB M CHCTEMHBIX (DaiJIOB, a TAKXKE JIUIITHUE KOTHH (DaiiioB.

3amycTuTh MPOrpaMMy MOXKHO ABYMS CIIOCOOAMHU:

I.Ans 3amycka mporpaMMbl CleqyeT HaxkaThb KHONKY Ilyck W BbeIOpaTh KOMaHMbBI
IIporpammel -> Crannaptasle -> CiyxeOHble -> O4HiCTKa IUCKA.

2.JIns 3amycka 3TOM mporpamMmbl ciienyeT BblOpaTh jJokanbHbll quck (Hanpumep C unmu D),
IIETYKOM MPaBOil KHOMKH BhIOpaTh CBolicTBa (CM. pHC. 4).

CooRcrna: foxanpsntiy svcx D)

Dtme | Cepruc | Otopgaomarse | floczsn | Kears | [epascn

R |
Tan e, Bt el gl
Panrozan cuctony NTFS
B 2o 1BERSEROE0R S 17316
B Cocdoany 12490 252 215 ol NEME
Ermoorn 31357 24 824 oo A0TE
s O Quscres ancrn

l !C:m'raa-v:t.m DROONAN MCCTO

[V] Passoasru swmer cupanam arors 2o 6Lcporo reaexa
{ oK | Omvaeiva

Pucynok 4 — CBoiicTBa JIOKaJIbHOTO IUCKA

B OTKPBIBHIEMCS OKHC IIpEIaracTtCd yKas3aTb UM OHCKa, KOTOpHﬁ 6yz[eT noaBEepraTbCAd
YUCTKE, B CIICAYIOIICM OKHEC HYKHO YCTAHOBUTH (bﬂa)KKI/I, COOTBCTCTBYIOIIIHC BLI6paHHOMy MEeToy
YUCTKH OUCKA.
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&5 Oumcxa awcka (D:)

Oumcrra aucka | JononHurensHo|

e [Tporpanmia odcTEH AxcKa MoxeT ocsotoauTe Ao 0 K5 Ha
S® [0}

Yasaute cnegyowe dainst

RS P 2is yorareru Office OKE

EJ Kopaura 0KE
[¥] ‘2 Carue crapom ainos 0Kb

O froe BLICBOG0KAAEMN0 NPOCTDAHCTBA. 0KE
Orvcse

Yeranosoyneie @afnbl Office. Ecad unandrb 3TH @ainbl, T0 NpM
NEPEYCTEHOEKE, BOCCTAHOBAEHIE HAW YCTAHOBKE 3aNNaThl
MOrYY rmpeo'osa'rbcq HOCHTEMA HAK WCTOYHKELK, C KOTOPBIX
ELNONHANSCE YCTAHOBK S,

ﬂpu OTCYTCTEHU NOCTOAHHONO A0CTYNRS K MCHOAHLEE HOCHT SR
M MCTCHHUEAM YCTAHOBEW YAANATL 3TH a1 MS CASRYST.

[ ok || Ommews |

Pucynox 5 — Beibop MeToay YMCTKH TUCKa
B 3aBucuMocTH OT TOro, CKOJBKO OyIeT YCTAHOBJIEHO ()IaXKOB, Iporpamma OynaeT
Pa3bICKUBATH M YAAISTH BpEMEHHBIE (Dailiibl v anku, (aiinsl 3 Kop3uHe! nim (ailyibl HHBIX THIIOB,
HaInpuMep HEKOTOphIe Web-CTpaHuIIbl, XpaHsIIuecs Ha TUCKE 7Sl OBICTPOTO MMPOCMOTPA.

Xoxa padoThI:
3ananmne 1
1. CkomnwmpoBath B CBOKW manky u 3amyctuth mnporpammy AIDA32 (Y\Poamonosa
M.BATCM\AIDA32)
2. Haiiti 1 3ammucaTh BOTYET IO MPAKTUYIECKOU paboTe xapakTepuctuku mpoieccopa (LIT):
2.1. Tum 1.
2.2 VicxonHas 9acToTa.
2.3. Kol
2.4. TexHOJIOTMUYECKUI Mpoliece (pacCTosTHUE MEXTy JOPOKKAMH B HAHOMETPax)
2.5. Pa3zmep koprryca
2.6. KomudecTBO KOHTAKTOB (pin)
2.7. Hanpsioxkenue nutanus sapa L1
2.8. MakcuMansHO BO3MOXHAs TeMITeparypa sapa
2.9. Texymras temmneparypa L{IT
[TpoBecTn TecTHpoBaHKUE OOIIEH MPOU3BOIUTEILHOCTH MPOIlECCOpa M OTBETHTh HA BOIIPOC: Ha
kakoM Mecte Haxoautes LI B psaay n3BecTHBIX mporpamme AIDA32 mporieccopos.

3ananue 2

1.3amyctute nporpammy [IpoBoanuk. Onumute ctpoenue okHa [IpoBogHuKa.

2.0t1kpoiiTe Ha JeBoi maHenu AUcK D 1 B Hell co3aiiTe HOBYIO MANKy C Ha3BaHUEM

DKCnepuMeHTaTbHAsI.

3.Ha 5eBoil maHenu pa3BEepHUTE MANKH COJEpXkaluyecss Ha Oucke D OoIHMM MIEIYKOM Ha
3HauKe y3na «+y». ObpaTuTe BHUMaHUE HAa TO, YTO PACKPBITHE W Pa3BOpAYMBAHHE TMAMOK HA JIEBOU
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MaHeIu — 93TO pa3Hble omepamud. YOemurech B TOM, YTO Ha JICBOM MaHeId Ha Jucke D
o0pa3oBayack BIOXKEHHAs Manka JKCIepuMeHTaIbHas.

4.01kpoiiTe mnanky DKcHepUMEHTalIbHAst Ha JieBoM maHenu [IpoBognuka. A Ha mpaBoi
nanenu [IpoBogHuka coznaite HOBYIO nanky Mou 9KCIIEPUMEHTBI BHYTPHU
nanku DKcnepuMeHTanbHas. Ha neBoii manenn yOeauTech B TOM, YTO PSIOM CO 3HAYKOM
Manku DKCIepUMEHTaNbHas 00pa30oBajics y3es «+», CBUAETENbCTBYIOUINI O TOM, YTO MarKa UMeeT
BJIO’)KEHHBIE Tanku. Pa3BepHUTE y3en U paccMOTpUTE OOPa30BABIIYIOCS CTPYKTYpPY Ha JIEBOH
nanenu [IpoBoHuKa.

5.Ha neBoit manenu [IpoBomHuka paspimuTe manky Student u passepuute ee (eciu HeET
JTaHHOM Manky — co3aite e¢). Buyrpu nanku Student HaiinuTe nanky Bamieil rpyririsl.

6.MeToloM  nIepeTacKMBaHMsI  IEPEMECTUTE  MalnKy DKCIEpUMEHTalbHasi C  MpaBoOi
naHenu [IpoBoaHuka Ha sieByro — B manky D:\Student\[IMI-109. Dty onepaiiiio Hal0 BBIIOIHSIT
aKKypaTHO. UTOOBI «11011a1anne» ObUIO TOYHBIM, CIEAWTE 32 I[BETOM HAIIHCH NalKH-TPUEMHHUKA.
[Ipu TOUHOM HaBEIEHUH HAJIUCHh MEHSET IIBET — B 3TOT MOMEHT MO>KHO OTIYCKaTh KHOIKY MBIIIN
Ipu neperackuBaHuu. Eiie TpyaHee NpaBUIBHO «IIONACTh B IPUEMHMK» IMpPHU MEPETaCKUBAHUU
TPy BBIJEIEHHBIX 00BEKTOB. MeTo1 KOHTPOJISI TOT K€ — IO BBLACTICHUIO HA/IMHCH.

7.Ha nesoii manenu [IpoBoaauka otkpoiite manky D:\Student\I[IMI-109. Ha mpaBoii manenu
yOeIuTeCh B HATMYHMH B HEW TTANIKK DKCIICPUMEHTAIIbHAS.

8.Pasbimure Ha neBoil maHenu Kop3uHy M meperamurte nanky DKCIIEpUMEHTAJIbHAs HA €€
3Ha4oK. Packpoiite Kop3uHy u moBepbTe HAIMUME B HEW TOJBKO YTO YAAJICHHOW MANKH. 3aKpouTe
OKHO Tiporpammbl [IpoBoaHUK.

9.0uncTuTE KOP3UHY.

3ananue 3

1.3anyctute nporpammy Scan Disc.

2.BpInonHNUTE TPOBEPKY AUCKA JTFOOBIM U3 ABYX JTOCTYITHBIX CLIOCOOOB.

3.0nummuTe B 4eM 3aKITI0YAETCsl OTINYUE ITUX CIIOCOOO0B.

4.Kakoii o BameMy MHeHUIO Jyuiie? CKOJIbKO 3TaroB COAECPKUT IPOBEpKa aucKa’?

3ananmne 4

1.3anyctute nporpammy Defrag.

2.IIpousBenure aHamU3 BEIOPaHHOTO BaMH JUcKa. JlokKIUTeCh OKOHYaHUS aHAITU3a.

3.ITpousseaute edparmenranuto. [locne okoHuanus nedparMeHTalv IPOCMOTPUTE OTYET,
coxpanute ero. Ecin nedparmenranus He BO3MOXKHa, BbIICHUTE modeMy? IIpocmoTpute oTuer,
COXpPaHUTE €ro.

3aganue S

1.BoiGepuTe aucK, MpeaHa3HAUYEHHBINA ISl OYUCTKHU.

2.3anyctute nporpammy DiskCleanup

3.B oxne Ypanuts cnenyrouue aitnbsl ycranosure ¢uaxku Kopsuna u Bpemennsie ¢aitisl.
4.Haxxmute kHOonKy <OK>.

KoHTpoJibHBIE BONIPOCHI:
1. TlosicHuTe aNropUTM BBIMOJIHEHUS KOMaH/I IPOIIECCOPOM.

2. Korna LII moxet HauaTh mporpaMmMy oOCITYy>KMBaHHUs IPEPbIBAaHUS?
3. Kakoit u3 peructpoB BxoauT B coctaB AJIY?
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o o

14.
15.

16.
17.
18.
19.
20.

UemMm onpenensieTcs pa3psagHOCTb peructpa’?

Omnpenenute BaXKHbIE XapaKTEPUCTHKH IS ITPOIIEccopa.

Kakne ocHOBHBIE mapamMeTpsl BKIIOYAIOT B  TOHSATHE  MPOU3BOJAUTEIBHOCTU
KOMIIBIOTEPHON CUCTEMBI?

Kakum 06pa3oM MOKHO co311aTh SPIBIK (aitia B mporpamme [IpoBoaHHK?

Uem oTiIMYaeTcs pacKpbITUE OT Pa3BOpadMBaHUS MAroK?

B kakom ciyuae mamnka nepeHOCUTCS, @ B KAKOM KOIUPYETCs B APYTYIO Manky?

. Kak co3nath sipibIk mpu moMouy MacTepa co3aHus piblKoB?

. Kakue Brl 3HaeTE cr1ocoOb! ynanenus (aityioB u mamnok?

. Kakue cocraBHble yactu BXo4T B iporpammy [IpoBogHuk?

. KakoBo Ha3zHaueHue mporpamMMmbl MPOBEPKH MoBepxHOCTH aucka ScanDisk? 8. Kak

OOHAPYXUTh U YCTPAHUTH JIOTUYECKUE Ne(DEKTHI JUCKOB?

Kakwue Tectsl BbimonHseT nporpamma ScanDisk?

Uro takoe ¢parMeHTaIMs JUCKA U KaKOBBI MPUYUHEI ee mosBiaeHus? 11. Ha 4yro Bnuser
(dbparmenTarnus haiaon?

Kakue nporpamMmbl UCHIOTB3YIOTCS AJISl yCTpaHEeHUs pparMeHTanun’?

Kakue meroapl ontuMuzanuu npeiaraet nporpamma Defrag?

Kak 3ammutute HHGOPMAIUIO OT CIyYaifHOTO ylaJIeHUs?

C kako# 1enbo MPOU3BOAUTCS OUYMCTKA JIMUCKA OT HEHYKHBIX (haisioB?

Kakwue ¢aitnel mouiexar yJjaleHuIo Kak HeHyKHbIe?
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Tema:

IIpakTnueckasi padora Ne 6
[Tonyyenne wWHPOpPMALUU O PATUYHBIX BUAAX MAMATH C [OMOIIBIO YTUJIHT,

HccnenoBanue paboTh! OIEPATUBHOTO 3aIlIOMUHAIOLIETO YCTPOUCTBA. MarucTpaiis.

ean:

3aKpCIUTh 3HAHUA O JIOTUYECKOM OpraHu3alru IMMaMsITH.

IMOJIYYHUTb HABBIKHW HCIIOJIB30BAHUA CICHUAIIM3UPOBAHHBLIX IIPOrpaMMm JId IMOJTYYCHUS
CBC,I[GHPIIZ O pacrpeCacICHUN IMaMATH.

HCCJICOOBATH BJIIMAHUC MCHCIKCPOB IIAMATH Ha €€ PaCIIPCACICHUC.

HAY4YUTBCA CO3aBaTh JOTHYCCKHUE CXEMBI C HUCITI0JIB30BaAHUEM O3YV.

CTyaeHT 10J15KeH
3HATh (AKTyaJu3anus):

— OCHOBHbIE XapaktepucTuku O3VY.

yMeThb:

— "

CIIOJIb30BaTh YTUJIMTHI 10 AUArHOCTUKE U TecTpoBaHuio O3Y.

TeopeTnueckuii MaTepuaJ:
OneparuBHble 3anomMuHarome ycrpoictBa (O3Y) SBISIOTCS HEOThEMJIEMOW YacThIO

MHUKPOIIPOLL

C€CCOPHBIX CUCTEM PaA3JIMYIHOIO Ha3HAYCHUA. O3V npenarcs Ha ABa Kjacca: CTaTUYECKUE

u quHamudeckue. B crarmueckux O3V 3amomMuHanne WHPOPMAIMH TIPOU3BOAUTCS HA TPUTTEpax, a

B IMHAMUYECKUX — Ha KOHJeHcaTopax eMKocThio 0,5 n®d. /inTenbHOCTh XpaHeHus: HHQOpMalny B

CTaTUYCCKU

x O3V He orpanuueHa, Torja kak B auHamuyeckux O3Y oHa orpaHuueHa BpeMEHEM

caMopa3psaaa KOHACHCAaTOpa, 4To Tpe6yeT CIICHUAJIIBHBIX CPCACTB PCreHCpal U JOINOJIHHUTCIIbHBIX

3aTpaT BPEMCHU Ha 3TOT IIPOLECCC.

Kou
3JIEMEHTOB

Ay0 Al Ay A3
Qi 000
i T [Tt 11
Al ]mem || mem_i| :lmem_i| ]mem ||
D.H—I 1 1 1
Lo
B i e i e o e
el :]mem || mem_i| :lmem || :]mem ||
DIz l 1 1 1
Doz
1 I N e s g 1
B ]mem_i | ] mem_'|| :l mem_'|| ] mem_i|
DI.S—I l 1 1 1
Do3
B i sy i e iy o e
N :lmem_i | :lmem_i | ] mem_'|| :] mem_i|
o l 1 1 1
'I.-“-..IRITTD CS--r o« Addr_cnt

Puc. 1. Marpuna 16-6utHoro O3Y

CcTpyKkTUBHO 11000e O3Y cOCTOMT U3 JABYX OJOKOB - MaTpHIlbl 3allOMHHAIOIIUX
u nemugparopa aapeca. Ilo TexHoIOrHYeckMM COOOpaKEHUSIM MaTpHIlAa Yalle BCEro

MMeeT ABYXKOOpAMHATHYIO Jemudpaiuio ajgpeca - o crpokam u cronbnam. Ha puc.] mokazana

Matpuna 16-6utHoro craruyeckoro O3Y. Marpuina coctout u3 16 siueek mamsaTH mem_ 1, cxema

KOTOpoil mpuBeneHa Ha puc.2. Kaxnas suelika mamsitu aapecyercs no BxoaaMm X,Y myTéM BbIOOpa
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nemmdpaTopaMu aapecHbIX JuHUM mo ctpokaMm Ax0...Ax3 u mo cton6mam Ay0...Ay3 (cMm. puc.1)
Y TI0JIa4 110 BHIOPAHHBIM JIMHUSAM CHTHAJIA JIOTUYECKOM ennHuIbl. [Ipu 5TOM B BEIOpaHHOM stueiike
namsTu cpabaTbiBaeT JBYXBXx0J0BoH snmemeHT W (Ul), moaroraBnmBas LEeNU YTEHUS-3AIHCH
uHpopmanmn Ha BXxoaHbIX DI10...D13 wm Bexomusix DOO0...DO3  paspsaHbix IIMHAX.
Paspemaromum curnanom s Beigaum aapeca ssisercs CS (chip select - BbiOOp kpucraina),
KOTOpBIM Momaércss Ha BXOA pazpemieHust cuérumka anapeca (Addr cnt) unm Takod ke BXOJ
nemudpaTopoB, MOAKIIOUEHHBIX K BEIXOAaM CUETUHKA.

[Ipu 3amucu B s4eKy maMsaTH (CM. puC.2) Ha COOTBETCTBYIOIICH pa3psIHON IIHMHE
ycranaBiauBaercs 1 mwiu 0, Ha Bxoge WR/RD ycranaBnuBaercsi curai 1 u mocie ctpoOupoBaHus
cuétunka win gemmdparopa agpeca curHamom CS cpabateiBator snmementsl 21 Ul, U2.
[TonoxxurenpHbll Niepenasa curuana ¢ 3nemeHTa U2 noctynaeT Ha TakToBblil Bxox D-tpurrepa U4,
B pe3yibTare 4ero B HEM 3anuchbiBaeTcst | mian 0 B 3aBUCHMOCTH OT ypOBHS CHUTrHaja Ha ero D-
BXOJIE.

0000 WEEE |3

I e N N N T Lo e B e}

L
'_37}» 0
-

Puc. 2. Cxema siueiiku naMsiTu mem 1.

|E8 x|
—Address

= |
DeeE it [oooo [Cyeecle
BEED Current 0000 Burst
R Initial [0000 Step
g g g g Final [oo032 Breakpoint |
BEAA Pattetm..., |
geog| | T
BEAE [Intemal | Extemal | [ %] @
SSSS —Fraquency o
BEEE = = ata
gggg |1 |:| |Hz |:| ready (.
BHBEE ASCII) .
S g S S -] Binary [0000000000004410 |
CHCHCH VAN Y

Puc. 3. JInneBas manens reHepaTopa ClIoBa ¢ yCTAHOBKAMM JIJISI CXEMBI HA PUC. 2.

[Ipu urenun wu3 sueiiku namsatu Ha Bxoae WR/RD ycranaBiauBaercs 0, mpu 3ToM
cpabatsiBatoT anementsl Ul, U3,US u Ha Bxon PA3SPEILIEHUE BBIXO/IA OydepHoro snemeHTa
U6 mnocrymaer paspelmiaroniuil CUrHajl, B pe3ysbrare 4dero curdan ¢ Q-eixoma D-tpurrepa
nepeaaéres Ha paspsannyio muay DOO0...DO3. [{ns npoBepkn GyHKIIMOHUPOBAHUS STYCHKN TAMITH
UCIIOJIb3YETCSI TEHEPATOP CJIOBA pUC. 3.

B mukpomnpoueccopHbix cucreMax B kadectBe O3V wame BCEro HCIHOJIB3YIOTCS
muHaMudeckue O3Y ¢ 3alOMHHAIONMM  KOHIEHCATOPOM, KOTOpPbIE OTJIMYAIOTCA OOJBIINM
MHOroooOpasuem. [Ipumepom amnammyeckoit mamsatu seisercss FPM DRAM (Fast Page Mode
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DRAM —nunamuueckass mamsTh ¢ OBICTPBIM CTPAaHUYHBIM JIOCTYIIOM), aKTHBHO HCIIOJIb3yeTCS B
nocineaHee BpeMsa. [laMATh cO CTpaHUYHBIM JTOCTYIOM OTJIMYAETCS OT OOBIYHOW JMHAMUYECKON
namsITH TEM, YTO IOcJe BBHIOOpAa CTPOKM MaTpHIbl M yaep:kaHus curHaia RAS nomyckaer
MHOTOKpATHYIO YCT@HOBKY ajjpeca ctondna, crpodupyemoro curaioM CAS , a Taxke OBICTPYIO
perenepanuio mo cxeme « CAS npexne RASy . IlepBoe mo3Bossier yCKOpUTh OJ0YHbBIE TIEpeaayH,
KOT'/1a BeCh OJIOK JAHHBIX WJIM €T0 YacTh HAXOMAATCS BHYTPU OJHOM CTPOKH MaTPHIIbl, HA3bIBAEMOM B
ATOU CHUCTEME CTPAHMIICH , @ BTOPOE — CHU3UTD 3aTPaThl BPEMEHU Ha PEreHepaIuio MaMsTH.

Kpome ocnoBHoro O3Y, ycTpoWCTBOM MaMsTH CHAOXKaeTCs M yCTPOMCTBO OTOOpa)KeHUs
uHdopMalud - BUJCOAUCIUICHHAs cucTteMa. Takas NamsIThb Ha3bIBaeTCd BHUACONAMSITHIO U
pacnojaraercs Ha IjiaTe BUA€0ajaInTepa.

Buneonamsars ciayxut s xpaneHust n3oopaxenus. Ot e€ 00bEMa 3aBHCUT MaKCUMAaJIbHO
BO3MOXXHOE paspelieHne BuieokapTsl — A*B*C, roe A- KOTHUecTBO TOYEK 1O TOPU30HTAIH, B — 110
BepTUKaIH, C — KOJIMYECTBO BO3MOKHBIX 1IBETOB Kax 1011 Touku. Hanpumep, 11 paspemenus
640*480*16 mocraToyHO HMMETh BHUAeo mamaAth 256Ko6aiit, mma 800*600*256 — 512 Kb, nus
1024*768*%65536 (mpyroe oOo3nauenue- 1024*768*64x) —2MOaiit u T1.n. [lockonmbky nms
XpaHEHUs [[BETOB OTBOAMTCA 1I€JI0€ YHCIO Pa3psoB, KOJHMYECTBO IIBETOB BCETAa SIBISETCS LIENOM
crenenbto 2(16 uBeros- 4 paszpsiaa, 256 — 8 pa3psaaos, 64k — 16 u 1.1.).

B Buneoamantepax wucnomb3yrores, Hanpumep, FPM DRAM(Fast Page Mode Dynamic
RAM — nunamuyeckoe O3Y ¢ OBICTPBIM CTPAHUYHBIM JOCTYIIOM)—OCHOBHOM THI BUJICOTIAMSITH,
UJCHTUYHBIA HCIOJIBb3YEMOM B CHCTEMHBIX IUIaTaX.

MukpocxeMbl IaMITH UMEIOT YEThIPE OCHOBHBIE XapaKTEPUCTUKU — THUII, 00BEM, CTPYKTYpY
U BpeMs Aoctymna. Tum o003HaYaeT CTaTUYECKYI0 UM TUHAMHUYECKYIO aMsTh, 00bEM MOKa3bIBaET
o0mIyt0 €MKOCTh MaMATH, a CTPYKTYypa—KOJHYECTBO SUEEK MaMITH U Pa3psSAHOCTh KaKIOU
sueiiku. Hanpumep, 28/32-BeiBogubie DIP- mukpocxembl SRAM uMeroT 8-pa3psiHyio CTPYKTYpY
(8k*8, 16k*8, 32k*8, 64k*8, 128 k*8), kot 06béMoM 256 KOalT COCTOUT U3 BOCBMU MHUKPOCXEM
32 k*8 unm ueThIpéx Mukpocxem 64 k*§.

Bpemsi noctymna xapaktepuszyeT CKOpPOCTh pabOThl MUKPOCXEMbI M OOBIYHO yKa3bIBAE€TCS B
HAaHOCEKYHJaX Iocijie TUpE B KOHIle HauMeHoBaHUsA. Ha Gonee MeIIEeHHBIX MHUKpPOCXEMax MOTYT
YKa3bIBaThCs TOJNBKO TiepBble mudper ( -7 BMecto —70, -15 BMecto —150), Ha Oonee OBICTPHIX
cratuyeckux “ -157 wmmm 7207 o0Oo3HadaeT peambHOE BpeMs JocTymna K sueiike. Yacto Ha
MHUKPOCXEMax YKa3bIBa€TCd MHHUMAJIbHOE M3 BCEX BO3MOXHBIX BpPEMEH JOCTyIa, Hampumep,
pacnpoctpanena Mapkuposka 50 EDO DRAM Bwmecto 70, unu 45 — BMecTo 60, XOTSI TaKOH LMK
JOCTHKUM TOJIBKO B OJIOUHOM PEXUME, a B OAMHOUYHOM PEXHME MUKPOCXEMa MO-MIPEKHEMY UMEET
Bpems gocryna 700 miau 60 Hec. AHanOrM4Has CUTyalusi UMeeT MecTo B MapkupoBke PB SRAM: 6
BMecto 12, u 7 BMecto 15. Mukpocxembl SDRAM 00bIYHO MapKHUPYIOTCS BPEMEHEM JIOCTyIa B
6sounoM pexume (10 mnnl2 ue.).

NMC namsitu peanusyroTes B KOpIycax CIEAYIOIIUX TUIIOB.

DIP (Dual In line Package — xopmnyc ¢ AByMs psijamMu BBIBOJIOB) — KJIACCHYECKHE MHUKPOCXEMBI,
npuMeHsBIMecs B 6mokax ocHoBHO# namatu IBM PC/XT u pannux PC/AT, celiuac mpuMeHsIOTCS
B 0JIOKax KANI-MIAMSITH.
SIP (Single In line Package — xopmnyc ¢ OHHM psZOM BBIBOJOB) — MUKPOCXEMa C OJIHUM PSIOM
BBIBOJIOB, YCTaHABJIMBAaeMasi BEPTUKAIBHO.

OnepaTuBHas NamMsAaTh

OnepatuBHas NaMATh KOMIIbIOTEpa, HHAye Ha3blBaeMas OIEpPaTHBHBIM 3allOMHHAIOIINM
yctporictBoM (O3Y), ucmonws3yercss sl onepaTuBHOro oOmena wHpopmamued (KOMaHIaMu |
JaHHBIMU) MEX]y MPOIECCOPOM, BHEUIHEH NamsAThio (HampuMep, AHWCKOBOH) M pa3WYHBIMU
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nojicucTeMamMu (BHIEOTOJCUCTEMA, MOJCUCTEMa BBOJA/BBIBOJA, KOMMYHMKAnuu u T.4.). O3Y
MpeaCTaBsieT co00i MaMsATh C MPOU3BOJIBHBIM JOCTYIIOM, MO3TOMY JUIsl €¢ 0003HAYeHHs 4acTo
MIPUMEHSETCS aHAIOruYHOe aHrauickoe nousatue RAM. TIpou3BosibHOCTE OCTYIIA MOIpa3yMeBaeT
BO3MOXXHOCTh OIEpalii ureHusi/3anucu ¢ ro0oi sdeiikoir O3Y B MPOU3BOIBLHOM TOPSIIIKE.
OCHOBHBIMU TPEOOBAHUSIMH, TIPEIBSIBISIEMBIMU K OTICPATUBHOM MAMSATH SBJISIOTCS CIICIYIOIINE:
1. Bonbmioii (o MepkaM 3JIEKTPOHHON MaMsATH) 00bEeM, U3MEPSIEMbIN JAECITKAMH U COTHSIMH
Mera0airT.
2. beicTponeiicTBe W TPOU3BOAUTENBHOCTb, IMO3BOJISIIOIIME Haubonee 3PGEeKTUBHO
3aJIeiCTBOBATh MOIIb COBPEMEHHBIX ITPOLIECCOPOB.
3. Bricokast HaIe)KHOCTh XPAaHEHUS TAHHBIX.

Ouznueckn O3Y mnpencraiaser coOO0M MPOCTO HAOOP MOCIEIOBATEIBLHO PACIOI0KEHHBIX
AYeeK, KaxkJaas U3 KOTOPBIX OIpenensercss COOCTBEHHBIM YHUKAJIbHBIM aapecoM. B cymme Bce
SYCHKH OTEepPaTUBHON MaMATH 00pa3yloT aJipecHOe MPOCTPAHCTBO. B mpocreiimem cirydae agpecoMm
HEKOTOPOM SYEeWKH MaMsITH SBJSETCS IPOCTO €€ HOMEpP OTHOCHTENBHO Haudajaa aJpecHOro
MIPOCTPAHCTBA - HYJEBOrO ajipeca. B peanbHOCTH ke JeJI0 OOCTOUT COBCEM HHAue, MOCKOJIbKY IO
MHOTUM TpPUYMHAM IMPOrpaMMbl HE BCErJa MOTYT HCIOJb30BaTh MPOCTEHIIYI0 CXEeMY ajpecaluu
orepaTHBHOM MamMsATU. [loaTOMy ¢ TOUKH 3peHHs MporpaMMucTa Haubosee BakHa He (u3nueckas, a
Joruyeckas opraHuzanus naMmartu. Jlornueckas opraHusanusi agpecHOro IpOCTPAHCTBA - 3TO
COBOKYIIHOCTh ~ CIIOCOOOB  HCIIOJI30BaHMSI IPOrpaMMaMH U OINEPAlMOHHBIMH  CHCTEMaMH
OTIEPAaTUBHOM MAMSITH KOMIIBIOTEPA.

D¢ dextuBHOE uUcHonbp3oBaHue wuMeromierocss O3Y sBisercs OJHOW W3 TJAaBHBIX 3ajad,
CTOAILIUX KaK Mepe] MPOorpaMMUCTaMH, TaK U IMepell MOJIb30BaTENIIMU, CTPEMSIIUMUCI TOTYyYUTh
MaKCHUMAaJIbHBINA BBIUTPHIII OT UCTIOJIB30BAaHUS MIEPCOHATBHOIO KOMITBIOTEPA B CBOEH AESITENTbHOCTH.
[Toatomy 11t 3¢ (HEKTUBHOTO UCMOIL30BAHUS MTaMATH HEOOXO0IMMO YeTKOE TOHUMAaHUE MIPUHIIUIIOB
€€ JIOTMYECKON OpraHu3alni.

Pacnpeaesienne namsitu

C TOYKM 3peHMs] HUCIOJB30BaHUS MpOrpaMMaMM aJpPEeCHOr0 IPOCTPAHCTBA €ro MOXKHO
MO/IPa3/JIeNIUTh Ha CIEAYIOLUE YIaCTKH:

- crangaptHas namsaTh (Conventional Memory)
- paciinpenHas (Extended Memory), mu6o nononuurensHas (Expanded Memory), mamMartb
- BepxHss namath (High Memory win Upper Memory)
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BepxHasa rpaHMna

o3y
Anpec FFFFFF
XMS/EMS Anpec F00000
Obpaz BIOS
Pacump eHHAas
HIH
JOTIOJTHUT ¢/Tb HASA Ampec 10FFF0
MNaMATH
(XMS mm EMS) Ajpec 100000
HMA
Bepxusn Axapec A0000
naMsaTh
CranaaprHas
[IaMSTE Anpec 00000 - Hazamo O3Y

CrangapTHasi naMATh

Ilo mpuuMHaM HMCTOPUYECKOTO XapakTepa IPOrpPaMMBbI, SBISIOLIUECS COBMECTHUMBIMU C
ornepaunoHHoi cucremoit MS-DOS u ee kioHamMM, MOTYT MCIIOJIB30BaTh B CBOEH pabOTe TOJIBKO
nepBbIii MeraOalT M3 Bcell MaMsATH, YCTAaHOBJICHHOM Ha KOMIbIOTEpE, €ClIM He NPUMEHSIOTCS
CreLMabHbIE CPEJCTBA MONACPKKH. 11 0OBSICHEHUsSI 3TOTO0 OOCTOSATENBLCTBA CIEyeT OOpaTUTh
BHHUMaHUE Ha OCOOCHHOCTH apXHTEKTypbl mporeccopa Intel 8086 — 06azoBoro mporeccopa
cemerictBa 80x86. B mporeccope 8086 16 Hoxkek (pins) MOCHUIAIOT CUTHAIBI, COOTBETCTBYOIIHE 16
OuTaM TEKYyIIUMX JaHHBIX, KOTOPBIMH Ipolueccop obmeHuBaercss ¢ cucreMHbiM O3Y. Onnako
JaHHbIE HE MMEIOT HUKAKOr0 CMbICIA caMy MO cede, eCIM HET BO3MOKHOCTH CJIEIUTh 3a TEM, YTO
OHM co0oil mpenctaBisitoT. CucTeMHas IIMHA JOJDKHA 3HATh, KyJa HaAIpPaBIIAIOTCS KOHKPETHBIE
JaHHBIEC WJIM OTKYZa OHM NOCTYNWIH. /|11 BBINOJHEHUS TON 3aJa4M MPOLECCOpP MUCIOIB3YET €Ile
20 W3 CBOMX HOXEK I CO3JaHUs YHUKAJIBHBIX aJpecOB MaMATU. OJTO AA€T BO3MOXHOCTb
npoueccopy cemeiictBa 8086/8088 anpecoBath 2 B cremenu 20 yYHUKadbHBIX OaliTOB, 4TO U
cooTBeTCTBYeT 1 mMerabaiiTy mamatu. B opurnHanbHON apXUTEKType MEepCOHAIBHOTO KOMIbIOTEpa
640 K6 u3 storo 1 M6 651110 3apezepBupoBano noa DOS u npukiagHbeie MporpaMMbl, paboTaromme
moj ee ympamieHueM, a obmacte ¢ 640 K6 no 1 MO Owuia 3ape3epBupoBaHa ISl CHCTEMHOTO
nosib3oBaHud. bonpmas yacte 640 kunobaT 0OBIYHON MaMITH MCHOJIb3YETCS MOYTH MOCTOSHHO,
HO B 00JIaCTH CIIY’)K€OHBIX aJ[pecOB CYIIECTBYIOT YYAaCTKH, KOTOpbIE CHCTEMa HE HUCIHOJb3YeT U
KOTOpPBIE MOT'YT OBITh JJOCTYITHBI JUIsl APYTUX LeNeld. YUacTKH CUCTEMHOM MaMsTH, pacloyioKeHHbIE
Mexay 640 xmio6aiT n 1 MeraGailT MHTEHCHMBHO MCIIONB3YIOTCS MPOrpaMMaMH-pacIIuPUTEISIMU
maMsTH, TakuMu, kKak Microsoft EMM386, Quarterdeck QEMM u Qualitas 386 MAX.
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[IpenBaputenbHO clieyeT JAaTh HEOOXOOUMBIE TOHSTHS O pa3leleHUH aJpecHOro
mpoctpancTBa B mpenenax | MO Ha perwonsl. OOmenpussto aenute | MO mamsatu Ha 16
MOCJeIOBAaTeNbHbIX ~ y4acTKOB 1o 64 KO  kaxzablii. OTH  y4yacTKH, IIOMEYaIOTCs
IecTHaaTepuIHbIMU TenbiMu unciaamu ot 0 o F, r.e., 0, 1, 2, 3,4,5,6,7,8,9, A, B,C, D, E, F.
N3 stux pernonoB DOS nosnydaer B cBoe pacnopsbkenue odnactu ¢ Homepamu 0 - 9 (10 nmepBbix
y4acTkoB 110 64 K6, utoro 640 K0), a octanpHbIe 6 Y4aCTKOB IMaMSTH, PACTIOI0KEHHBIC MeK Ty 640
K6 u 1 M6 (yuactku ¢ Homepamu A, B, C, D, E, F), oTHOCSATCS K 0071aCTH CITY’)KEOHBIX aJIPECOB H
MOCTYNAIOT B paCHOPsKEHHE CUCTEMBI. Y T0OCTBO MOI0OHOT0 pa3zesieHus 3aKII04aeTcsl B TOM, 4TO
HOMepy Kakoro-iubo 64Ko0-pernona MoxkeT OBITH JIETKO NMOCTaBJIEH B COOTBETCTBHE aJIpec ITOTO
peruoHa B aJipecHOM npocTpancTBe 1 MO mytem nobdasnenus 3 uudp cnpaBa Kk HOMEpPY peruoHa.

PaccmoTpuM 3TO Ha KOHKpeTHOM mpumepe. Mrak, permoH A HaxoguTcsi B aJApECHOM
MIPOCTPAHCTBE HETOCPEACTBEHHO 3a obsacThio B 640 KO, TO ecTh, rOBOps MHBIMU CIIOBAMH, aJpec
€ro JI0JDKEH MpeBbImaTh 655359 Gaiit (yuuTsiBas, 4to oTcueT aapecoB uuet ¢ 0, uncio 655359 kax
pa3 cootBercTtByeT 640 K6) B necsatuunoit Hotauuu unu 9FFFF B mectHaauarepuunoii. C yyerom
BBIIIIECKA3aHHOTO0, aJpec PEerMOHa ¢ HOMEPOM A B aIpeCHOM IPOCTPAHCTBE OyNET BBIMJISAETh Kak
A000. C Touku 3peHHs mporeccopa, 3ToT aapec 0yaet Beirasaets kak A0000, T.e A000 x 16 (10 B
LIECTHAUATEPUYHON HOTalUMU). DTO OOBSCHSETCA TEM, YTO aJpec, 3a/laBaeMblil B MpPOrpaMMme,
MOXET OBITh BBIpXXEH 16-pa3psIHBIM YKCIIOM, T.€. COJICpXKaTh He Ooiiee 4-X MIeCTHAIIATEPUIHBIX
mudp. AnpecHas muHa npoueccopa umeer 20 pa3psAaoB, MO3TOMY MEpe]] BEIUMCICHUEM a/Ipeca OH
nepeBoguTcs U3 16-paspsaHoii Gopmbl B 20-pa3psaaHyro myTeM J100aBlieHUs CIpaBa elie OJHOU
[IeCTHAUATepUYHON LU(PBL, YTO SKBUBAICHTHO YMHOXXEHHIO Ha 10 B IIecTHaaaTepuyHON
HOTalMU WK Ha 16 — B AecsITUUHON. BBIMOIHUB Tenepb mepeBo/] MOJYyYeHHOTO ajpeca peruoHa A
— A0000 B necartuunyto hopmy nomydum guciio 655360, 4To qoKa3bIBaeT, 4YTO PETMOH C HOMEPOM
A naxoautes Kak pa3 Haj rpanunei namsatu DOS B 640 KO.

BbInoMHUB aHANOrMyHbIE BBIYMCIEHUS A pernoHa ¢ HomepoMm C, MOIyYyuM ClenyHOLIUe
pe3yJIbTaThI:

1. lo6aBum 3 miecTHaAIIATEPUYHBIX UG PHI CIIpaBa K HOMepy peruona, noxydum C000.

2. Jlna BBIUMCIIEHHA ajpeca o npaBwiaM npoueccopa 8086 yMHOXMM 3TOT azapec Ha 16:
C000 x 16 = C0000.

3. [lepeBenem ero B necaruunyto popmy: CO0000 = 786432

4. TlocunTaeM CyMMy aJpecoB, 3aHMMaeMbIX mpeasiayiumu 12 peruonamu (0 - B): 12 *
65536 = 786431 (orcuet uzer ¢ 0!).

Takum o00pa3oMm, BHOBb JI0Ka3aHa KOPPEKTHOCTb BBIYMCIEHUNH M YJOOCTBO MPHUHSITOIO
o0o3HaueHus pernoHoB. Kaxapiil 64-kunoOalTHBIN pernoH MOXKET OBITh JOMOJHUTEIBHO MOIETIECH
Ha 16 obnacteii pazmepoM B 4 KO, KOTOpbIe TakKe MOMEYatoTCs IECTHAAIATEPUYHBIMU YU CIaMH.
Hanpuwmep, obnacts A pa3OuBaercs Ha ponoiHutenbHble odnactu ot 0 1o F: A0, Al, ..., AF. B
OTHOILICHUN BBIYUCIICHUS aJJPEeCOB 3THX JONOJHUTENbHBIX 001acTel IeCTBYET TO e MPaBUIIo, YTO
W JIJIS. PETHOHOB, C TOW pa3HUIIEH, YTO K HOMEpYy oOmactu A00aBistoTcs 2 1mudpsel, a He 3, Kak B
ciydae pernona. Hampumep, agpec o6sacti A7 MOKET ObITh BBIYUCIIEH CIIEIYIOIIUM 00pa3oMm:

1. Jo6asmsiem 2 niudpsr k Homepy obmactu: A700.
2. [MepeBouM aapec B 3ppekTUBHBIN anpec mporeccopa: A700 x 16 = A7000.
3. Beruncnsem ero necatuuynoe 3HadeHue: A7000 = 684032.

Jlerko mpoBeputh, uto ecau k 640 KO, xoropsle 3aHumaror 10 peruoHoB, uaylue mepen
peruoHoM A, no0aBUTH aapeca, 3aHUMaeMble 7 4-KUI00aWTHBIMU OOJIACTSIMH BHYTPH perruoHa A
(A0 — A6), To mosyuuTcs:
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655359 + 4096 * 7 = 684031

Bce mnpuBeneHHblE BBIIIE CBEIEHUS, BO3MOXKHO, TIpeIlaT H3JIMIIHEW [ETalbHOCTBIO, HO
SBJIAIOTCSI, TEM HE MEHEE, UCKIFOUUTEIbHO BaXKHBIMU JJI1 HOHUMAHUS JaJIbHEHIIETO U3JI0KEHHUS.

Pacmmmpennas namaThb

[TosBnenne pacmupennoit mamstu (Extended Memory Specification — XMS) 06but0
o0yciioBlIeHO TosiBIeHHEM mporieccopa 80286, KOTOpHIH MMEET Ha YEThIpE aAPECHBIX JIMHUU
oombie, yem 8086/8088, uTo MO3BOJIAET aPECOBATHC K KOJIMYECTBY aJIpecoB, OoJbieMy B 16 pa3
(2 B crenienu 4), T.e. kK 16 M6. Anpeca mamsaTu Beime npenena 1MB u Ha3pIBalOTCS paciImpeHHON
nmaMsThi0. XapakTepHOH 0coOOeHHOCTHIO mporieccopa Intel 80286 siBiseTcst BOZMOXHOCTh paObOTHI B
2-X peXuMax: B peaJlbHOM pexume, B kotopoM 80286 pabortaer kak Oosiee MPOU3BOIUTEIHHBIHN
8086, M B 3alIUIIEHHOM, II03BOJISIOLIEM aJpecoBaTh MaMsTh, JEXKALIyl0 3a Ipeaenamu 1-
MerabaiitHoro Oapbepa. PabGoras B peanbHOM pexume, 80286 HEe MOMXKET MONYYHTH JOCTYyNa K
pacilMpeHHOH HaMATH M TMO-TIpekHeMy orpanudeH | MO agpecyemoro mpocTpaHcTBa. UToOBI
UCIIONIb30BaTh PACHIMPEHHYIO TMaMsATh, OH JOJDKeH paldoTaTb B pPEKUME BHPTYaJTbHOU
(3ammieHHoi) agpecanuu. M3HauanbHO pa3pabOTUYUKM ATOrO MPOIeccopa HE MPeayCMOTperIn
MpOCTOro crnocoba TMepeKiIYaTbcs OOpaTHO B PEKUM pealbHOM aapecaliud W3 pekuMa
BUPTYaJIbHOU ajpecanuu (3alluThl). JTO 3aTPYIHUIIO HCIOIB30BAaHUE PACHIMPEHHOW MaMATH B
porpamMMax ¥ OHa MCIIOJIb30BaJIaCh B OCHOBHOM I10A Oydepsl BBoJA — BbIBOJa U nedaT. OIHAKO,
BIIOCJIEJICTBUH, OJylarojapsi MOSIBICHHUIO CHELHUAJIbHBIX MpOrpaMM-paclIMpUTene — apaliBepoB
pacIMpeHHON MaMmsTH — 23Ta mpoOieMa Obina pemieHa. [lpaiiBepbl pacHIMPeHHON NaMsTH
00eCTeYnBaOT TOJHYIO TOMJEPKKY pACIIMPEHHOW TMaMSATH W MO3BOJSIOT IMPOrpaMMam
OCYIIECTBIATh JIOCTYI K HEW, a TakKe BBIMOJHATH MNPOrpaMMbl U3 PACHIMPEHHOH MaMsATH.
Haubonee momynsapHsiMu JpaiiBepamu pacmiupeHHod mnamsatu sasisitorcs HIMEM.SYS ¢dupwmbl
Microsoft u DOSHI.SYS ¢upmsr Quarterdeck, Bxonsimuii B cocta maketa QEMM.

Ha xomnerotepe ¢ mumkponpoueccopoMm 80286, umeroniem 24 anpecHbIX JIMHUU, MOYKHO
nonyuuts 10 15MB  pacmmupenHodt mnamsatu (Bech 00BbeM maMsATH cocTaBiseT 16MB).
Muxkponpoueccopsl 80386 u Bbllie pu3MUECKH CIOCOOHBI aipecoBaTh 4 ruradaiita mamsTH, UMes

32 anpecHble 1uHUU (2 B cTenieHu 32 6ailToB).

Bepxusis namath

[TamsaTe B BhIcIIUX ajapecax wiM BepxHss namsth (High Memory) — 310 o6nacte o6beMom
384 Koaiit, pacnonoxkeHHas Mexay rpanunamu 640 Koaiit u 1 Mo6aiit (agpeca A000 no FFFF),
3ape3epBupoBaHHas IBM 11 cucteMHoro annapaTHoro odecrneueHus — s Buaeonamatu, BIOS u
npouero. Bo MHOrux ciyyasix oHa, OJIHAaKO, HCIOJIb3YETCS HE MOJHOCTBIO, U B HEHl 00pa3yroTcs
«IIBIPBI» — CBOOOHBIE YYACTKU, KOTOPbIE HE UCIIOJIb3YIOTCS B CIIYyKEOHBIX IIeNAX, HO K KOTOPBIM He
HUMEIOT MPSAMOTo JIocTyna mporpaMmmsbl, padotatomue B 640 K6 ocnoBHo#l mamsartu. [locpenctom
pacmupuTeneit namsati — Takux kak EMM386 (mpousBonctBa Microsoft), QEMM (npoussozactsa
Quarterdeck) u 386MAX (mpousBoactBa Qualitas) MOXHO yHpaBisITh 3TOW 00JacTbiO
3ape3epBUPOBAHHON MaMATH M MEPEHECTH TyAa PE3UICHTHBIE MPOTrpPaMMbl U3 OCHOBHOM MaMSITH,
TEM caMbIM 0CBOOOK1ast 00JIbIIIe OOBIYHOM MAMSTH 1O/ IPUKJIIAJHBIE TPOTPAMMBI.

CrpyKTypa BepxHel IaMATH

Hns >pQPeKTUBHOrO HCMONB30BaHMS MaMITH, PACHOJOXKEHHOM B BEpPXHUX ajpecax,
HE00X0AMMO, IPEXK/IE€ BCEro, 3HaTh, KAKME UMEHHO PETHOHBI 3TOM MaMATH, UCIIOIB3YIOTCS BCEra, a
KaKHe — 3a4acTyl0 OCTalOTCsI CBOOOTHBIMHU.

Kak yxe ymomuHamoch, BepxHssi maMaTh mpenacraBieHa 384 KO, pacronokeHHBIMH B
aapecHoM TmpoctpaHcTBe Mexay 640 K6 m 1 MO m Bkimrogaer B ceOs pacCMOTpPEHHBIE paHee
peruonsl A, B, C, D, E u F. Cnenyer cpasy e 3aMeTUTb, UTO HE CYIIECTBYET YETKUX CTaH/IapTOB
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Ha HCIOJb30BaHUE BCEX 3THUX pEruoHoB. B oOmiem ciyyae HCMONb30BaHHE Y4acTKOB BEpXHEH
MaMSITH OIPEENIAETCS] KOHKPETHOM KOH(PHUTypanueid 1 MOXeT ObITh Pa3HBIM Ha Pa3HbIX MaIIWHAaX.
B TO ’Xe Bpems CyHmECTBYIOT ONpEACICHHbIE pAacCMaTpUBACMbIC HUKE COTJAIIEHUS 00 HX
pacnpeesieHuu.

Jlpyroii craHmapTHON o0nacThiO siBisieTcss obnacTs F. B Hell pacmonararoTcsi mporenypsl
nanaele BIOS u HekoTopast apyras BakHas cuctemHas uHdopmarusa. Tem He MeHee, HE Bce
CHCTEMBI MOJIHOCTHIO 3aHUMAIOT BECh OTBEJICHHBIN yyacTok pazmepom 64 KO, u He Bce u3 atux 64
K6 HyxHBI TOCNE 3arpy3ku. Hampumep, B HekoTopbix cuctemax mnamarh or FO00 mgo F800
HCIOJIb3YETCSl IPOrpaMMOil yCTAaHOBKU M JIMarHOCTHKHU, KOTOpask MOXKET ObITh BhI3BaHA BO BpEMs
3arpy3k. IlOCKOJIIBKY 3TOT YYacTOK HE MCHOJIb3YETCsS I0CIE 3arpy3Kd, MOXHO I1O3BOJIUTH
IIporpaMMe yIpaBJIeHUsI IaMAThIO Pa3MECTUTh TaM YTO-HUOYAb IPYroe.

[TonpITOXKMBAsE BCE 3TU CBEJEHUS, MOXKHO 3aMETUTh, YTO B CPEAHECTATUCTUUYECKONH CUCTEME
rapaHTUPOBAHHO 3AHATHIMH SIBIISIFOTCA TOJBKO PErHOHBI A (BHUICONAMSATH I'PapUUECKOro pexuma
g agantepoB EGA, VGA u Bwimie) u F (cuctemnas BIOS), kpome toro, moutu Bcerna (mpu
HaJMYMH I[BETHOT'O aJianrepa) 3ansara oodaacTs pazmepoM 16 K6, nexxamas B agpecax BS00 — BCOO
(BUeonamsaTh TEKCTOBOTO pekrMa), U obnacts pazmepoM B 32 KO B Havane peruona C B aapecax
C000 — C800 (BumeollI3VY). 3aHsATOCTD K€ MPOYUX PETHOHOB BEpXHEH MamsATH B OOIIEM ciiydyae He
ompexaeneHa. Takum oOpa3om, craHmaptHo 3aHsiTo 64 KO + 64 K6 + 16 K6 + 32 K6 = 176 K6
BepxHel mamsatu. [Ipoune 208 K6, BooOmie roBopsi, MOTYT OBITH CBOOOJIHBI U MCIOIB30BAHBI IS
XpaHEHUs Mporpamm, KOTOpble OOBIUHO PacIloiaralTcs B OCHOBHOM MaMsTH. PeanbHO, BO MHOTHX
Cllydasix 3aHATHIM OKa3bIBaeTcs emie U pernoH E, comepxxammiit EMS-¢peiim, a BTopas mojioBruHa
peruona C u peruon D, HampoTuB, yaie Bcero cBoOOAHBI. B cuily 1aHHOTO OOCTOATEILCTBA B
BEpPXHEW MaMsATH OOBIYHO OCTAIOTCS HEUCIIOIb30BaHHBIMH KaKk MUHUMYM 96 KO.

Pazymeercs, xpaHeHre B BEpXHEH MaMsaTH MPHUKIATHBIX MPOTrpamMmM, paboTaroMMX B aIpeCHOM
npoctpanctBe 640 KO, 6p110 OB COMPSIKEHO CO CIUIIKOM OONBIIUMU TPYTHOCTSAMHU, OJTHAKO, €CIH
pedb UIET O JipaliBepax, KOTOPbIE HE JOJKHBI IIOCTOSTHHO BBITPYKATHCS U 3arpy’KaTbCsl B MAMSTh, a
JOJKHBI HAXOAUTHCA B HEH pPE3UJEHTHO, TO UCIOJIb30BaHUE BEPXHEH MaMATH B JAHHOM cCllyyae
uMeeT Ooinbline mnpeumyniectBa. [loaTomy Oblma H300peTeHa TEXHOJIOTHSA, IO3BOJISIONIAS
MIEPEHOCUTh JApalBepbl, PACIOJIOKEHHbIE B OOBIYHON NaMsATH, B CBOOOAHbBIE OJIOKM BepXHEU
nmamMsTi, ocBoOOXkmasi TakuM oOpa3zom ocHoBHOe O3Y. biioku BepxHeW MaMsTH, WCIOIb3yeMbIe
noJI00HBIM 00pazom, noayuuiu HazBaHue Upper Memory Blocks — UMB. Opranusanueii 6;10koB
UMB u nepeHocoM B HUX JpalBEPOB M3 HUIKHEW NaMATH 3aHUMAIOTCS BCE T€ K€ MEHEIKEPbI
IIaMsATH, 0 KOTOPBIX YyKe 1u1a peus Boie — QEMM, EMM386, 386MAX u T1.1.

B kadectBe mpumepa, WILIIOCTPUPYIOIIETO MPEUMYIIECTBO MPaBUIBHOTO HCIOJIb30BAHUSA
BEpPXHEW MaMATU U 3HAHUS CTPYKTYphI HaMsITH BOOOIIE, MOXKHO MPUBECTH cienyromuid gaxt. Eciu
nociie 3arpy3ku DOS u HEoOXOIUMBIX IpaiiBEpOB YCTPOICTB OCTArOTCS CBOOOJHBIMHU IMPUMEPHO
550-570 K6 O3Y, to npu nomemenun siapa DOS 8 HMA ¢ momompio npaiisepa HIMEM.SYS
(mm DOSHI.SYS), a taxxke apaiiepoB ycrpoiictB B UMB mocpencreBom EMM386 nnn QEMM
JOCTYIHBIMH JUIs IPUKJIAAHBIX TPOTpaMM oKa3biBatoTcs yxe 620-635 K6 (a nnoraa — u 6onbiie ).

Jlnis mony4yeHus: MHGOPMAILIMK O TEKYIIEM paclpeaeeHIH MaMsITH UCIIONB3YIOTCS MPOTPaMMBbl
JUI TPOCMOTpa COCTOSIHMSL mHamsATH. HekoTopble W3 3THX IporpaMM JOCTaTOYHO IIPOCTHI U
MO3BOJISIOT MOJIYYUTh HH(POPMALIHIO JIUIIb caMoro obmero xapakrepa. /s Gonee moaHoro o63opa
HEO0OXOIMMO TPUMEHATH CIEUHUATU3UPOBAHHBIE YTUIUTHI, KOTOPHIE YacTO BXOAST B IaKeTh
pPa3IMYHBIX JAMATHOCTUYECKUX MPOrpaMM M MEHEIKEPOB IMaMATH (HalpUMep, MporpamMmy
Quarterdeck Manifest u3 makera Quarterdeck QEMM).
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IIpocmoTp cocTosTHMS NAMATH MOCPeACcTBOM YTHINTHEI MEM

Yruimra MEM, HecMOTpss Ha CBOM JOCTaTOYHO OTPAHMYEHHBIE BO3MOKHOCTH, ITO3BOJISIET
MOJIYYUTh TOJAPOOHBIE CBEIEHUS O pachpeneicHur mnamsaTH. Ee BaKHEHIINM JOCTOMHCTBOM
SBIISICTCS JOCTYITHOCTh, TAK KaK OHA BXOAMUT B KOMIUIEKT ocTaBku Windows '95/98 u npaktudecku
Bcerna Haxonutcs B kataiore COMMAND cucremnoro karamora Windows. Tak, Hanpumep, eciu
Windows ycranoBiaena B kartamor C:\WINDOWS, 1o MEM HaxoauTcs B Karajore
C\WINDOWS\COMMAND. Takum o6pa3zom, ucrnonbp3zoBanne MEM - ato mpocreiimuii crocob
MOJIY4YUTh UHGOPMAIIUIO O COCTOSHUU MAMSITH CUCTEMBI.

B npocretimem ciaydae yrunuta MEM 3anyckaeTcst 6€3 mapaMeTpoB U B ’TOM PEKHUME BbIIACT
BCIO OCHOBHYIO HMH(OpPMAILMIO, CBEACHHYIO B HECKOJNbKO Tabmmu. Camasi mepBas Tabiuna
MOKa3bIBaeT WH(MOPMAIIMIO O MPOTPAMMHBIX MOJYJISX, PACHOJIOKEHHBIX B CTAHIAPTHON MAMSITH C
yKa3zaHueM HX pasmepa. Bropas Tabnuia mpenctaBisieT co0oil KapTy HCTIOIb30BaHUS aIpPECHOTO
MIPOCTPAHCTBA, B KOTOPOW YKa3aHbl 0ObEMBbI HCIOIB3YEMOM CTaHAAPTHON U PACHIMPEHHON MaMSTH.
B mocnennux crtpoukax BbiBojga MEM moka3aH psii TOMOJHUTENBHBIX CBEIACHHM, B YaCTHOCTH,
yKazaHo MecToHaxoxzaenue siapa DOS (B HwxkHedl mamsatd wiu B HMA). [Insg nomyueHus
HEKOTOPBIX JOTOJTHUTEIbHBIX CBEICHHN MOKHO HCIOIB30BaTh pA3IUYHbIC KIIOYM MPH 3aIllycKe
MEM. Yame Bcero wucnomssytorcs kmoun /C, /D, /F u /P. Kmou /P Bximodaer pexum
MMOCTPAHUYHOTO BBIBOJA U MOXXET OBITh MCIIOJB30BAH B COUYETAHUU C JIFOOBIMU JAPYTUMH KIIFOYaMH.
[Tpoune KIFOYH SBIISIOTCS B3aUMOHCKITIOYaromUMu. Vcmonp3oBanue kiroda /C MPUBOAHUT K BBIBOAY
TOMH ke HH(OPMAIINH, YTO U B pexkuMe 0e3 mapamerpoB. Kirod /F moka3piBaeT CBOOOIHBIC YUACTKU
namsatd, a ko4 /D ucnomedyercs Ui MONydeHHs HawbOoyiee TOJNHOW WHGOpMAIMU O
pacnpesielieHuy naMsITH, KOTopasi MOKET ObITh MCIIOJIb30BaHa B LIEJSIX OTNaaAKu. [Ipumepsl 3amycka:

MEM /P - nocrpanu4HbIii BEIBOI HHGOPMALIUU O pACIPEAEICHUN aMITH

MEM /D /P - BbIBOJ J€TaabHBIX CBEACHUN O paclpeAeIcHHH aMITH

ITopsiioK BHINOJHEHHS:

1. 3anyctuth nporpammy anekTpoHHoM nabopatopun Electronics Workbench.
CoOpatb oruyeckre cXeMsl JJIs 3a1aHUH CaMOCTOSITEbHOM paboThI.

3. OTBeTHTH Ha KOHTPOJIbHBIE BOIIPOCHI.
4. OdopMHUTH OTYET.
5. Crenats BBIBOJ O NIPOJETaHHOI padorTe.

3agaHue 1J151 CAMOCTOSITEILHOTO BbITIOJTHEHUSI
3ananme 1.
1. Paboras B Windows '9x, BeImonHMTh 3amyck yTuwiutel MEM, paccmorpers u
IIPOAaHAIM3UPOBATh BEIBOJIUMBIE CBEJCHUS.
2. Ilepesarpy3utbes B pexxume MS-DOS, Beimonuuts 3anyck MEM, npoanain3upoBath
TEKyIllee PacIpeIeJICHUN TaMATH.
3. BbInonHUTH MOJMHYIO Mepe3arpy3Ky KOMIbIOTepa, M0 HaXaTuio KiIaBuiu F5 B MoMeHT
3arpy3KH OTKJIIOUUTH JipaiiBepa. Mccienosare pacnpeneneHue namsTh.

3aganue 2.

HccaenyiiTe siueiiky onepaTuBHOIO 3alI0MUHAKOIIET0 YCTPOMCTBA.
1. Cobepure cxemy, H300paxeHHYIO Ha pUC. 2.
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N3o0pa3zure KakMMH JTOJDKHBI OBITH BXOJIHBIE M BBIXOJHBIC CHUTHAJIBI Ha SJIEMEHTax
U1-+U6 npwu 3anucu, XpaHEHUH U CUUTHIBAHUH WH(OPMAIIUH.

YcraHoBUTE Ha reHepaTope clioBa KOMOHWHAIWI0 IMdp, oOecreynBaromuX 3aluch B
ssueiky namsata 4 nBOMYHON €TUHUITBI.

[IpocmoTpuTe ¢ moMoIIs0 ocruiorpada v 3apucyiTe CUTHAIBI Ha BXO0JIaX U BBIXOJaX
anemenToB U1+16.

YcTaHoBHTE Ha TEHEpAaTOpe CI0Ba KOMOWHAIMIO IU(p, 00eCeUnBAOIINX XPAHCHHE B
syerike mamMaTu M4 1BOMYHON eTUHHIIBL.

[IpocmoTpuTe ¢ moMoIIpo ocriorpada u 3apUcyTe CUTHAIIBI Ha BXOJIaX M BBIX0J1aX
anemenToB U1+16.

YcranoBHuTe Ha reHepaTope CI0Ba KOMOMHALMIO (P, 00eCIIeUNBAIONINX CYUTHIBAHHUE
IIBOMYHOM €IUHHUIIGI C SYEUKHU namaTtu 4.

[TpocMoTpuTE € TOMOIIBIO OcIMLIOrpada U 3apUCyiTe CUTHAIIBI Ha BXOJaX M BBIXOJaX
anemenToB U1+16.

KOHTpO.]'IbeIe BOIIPOCHI.

1.

© o Nk

10.

11.
12.

[TonsiTue o pernonax. BerunciieHre agpecoB PErHOHOB.

OxapakTepu30BaTh IPUMEHEHHE PACIIMPEHHON U IOIOJHUTEIBHOM MaMATH.
CtpyKTypa BepxHEU MaMATH.

Oo6macte HMA u ocobenHoctu anpecaruu mporeccopoB 8086 u 80286.
Oco0eHHOCTH aipecaliy B 3alIUIICHHOM PEeKUME.

Kaxkue Tumel namsitu cymecTByoT?

['te B coBpeMEeHHBIX KOMIBIOTEPAX UCIOIb3YETCs MaMSATh CTATUYECKOTO THIIa?
Uem oTiinyaeTcs JUHAMHUYECKasl TaMATh OT CTaTUYECKON?

Kaxue tumnpl 1uHaMu4ecKoi MaMsTH UCIOIb3YETCs B COBPEMEHHBIX KOMIbIOTEpax?
UYro Takoe BuAEONaMATh M KaK OHA CBs3aHA C XapaKTEpUCTUKaMHM OTOOpa)xkaeMod Ha
nucriee nHbopMarm?

Kaxkue Tumbl namsiTé UCHOJIb3YIOTCS B KAUE€CTBE BUACOMAMSITH?

Kakoe koHCTpyKTHBHOE 0(hOpMIIEHUE UMEIOT MUKPOCXEMBI TaMsTu?
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IIpakTuyeckas padora Ne 7
Tema: [logkmroueHue u HacTpoiika napaMeTpoB padOThI KJIaBUATYpPbI
Mean:
— IIpuobpectu nepBUYHBIC HABBIKK pabOTHI C KJIABUATYPOIl KOMIIBIOTEDA,
— HayuuTtcs TeXHOIOTM4YeCKUM IpuemMam padboThl ¢ HEH.

CTyaeHT 10J17KeH

3HATh:

— Ha3HAYCHHE U OCHOBHBIC OJIOKU KJIaBUATYPhl KOMIIBIOTEPA;

— Ha3HA4YCHHME M OCHOBHBIC KJIABUIIU KJIABUATYPhl KOMITBIOTEPA;
yMeTh:

— paboTath ¢ KJIaBUATYPOH U MBIIIBIO KOMIIBIOTEPA;

TeopeTudeckuii MaTepuas:

Kaasuarypa

Jlns BBOZa epBUYHON MH(POPMAIIMU B KOMITBIOTED, & TaKXkKe JUIsl YIpaBIeHUsl ero paboToii
UCIOJNIb3YEeTCs KJaBUaTypa. 3aMeTHM, YTO KJIaBHAaTypy BMECTE C JUCIUIeeM (a MHOT/A U TOJIBKO
KJIABUATYyPy) HA3BIBAIOT KOHCOJIBIO.

B nHacrosimee Bpemsi KiIaBUATyphl MOJABJISIONIETO  OOJBIIMHCTBA  IE€PCOHATIBHBIX
KOMITBIOTEPOB yHH(DHIMPOBaHBI ¥ BHIMOMHEHBI B crapmaprax 101/102 wm 108-KIaBHITHBIX
kiaBuatyp. Ha pucynke 4.5 mnpuBenena cxema 108-kimaBumiHOM KiaBuaTyphl. KiaBuarypbl
crangapta 101/102 uMerOT pacmojOXKeHHWe OTICNBHBIX KIABHII, HEMHOTO OTJIMYAIOLIeecs OT
MOKa3aHHOTO Ha pucyHke. KimaBuatypa MoxkeT paboTaTh B OJAHOM W3 HECKOJIBKHX PEKUMOB —
perucTpoB. PaznnuaroT pexXxuMsl:

BBOJIa MPOTHUCHBIX (3arfaBHBIX, OOJBIINX )/CTPOYHBIX (MaJCHBKUX) OYKB;

BBOJIA PYCCKUX/TATHHCKUX CUMBOJIOB;

BCTaBKH/3aMEHBI;

1u(poBOro BBOAA/yIpaBieHus U3 Hu(poBoi KIIaBUATYPBHI.

CurHansmbie

Ipynna chyHKUKWOHANBHbIX KNaBuLL NAMNOHKK
B ARREEEERE e ME 5 o* 5 [

—————— ANasUTHD-UM(DPOBARA KNaBKaTypa

Cal &R EaETR2ICelTs]0o] =1 ]0=] PO MO0
(Lt )@V (Ew] (R JTe )Yl Or ] w][ (P3J[xIPE] ] [ins]HlfPod [ (3 ]+

& IEE&]%"A Gn|[HP){v0 J[Kn][La][ X[ 3][Ene | [DellfEnd]FOr z 56
O 2 3 e R o e I o I 6 Y B
[ [[a] a]laEE] FERE) Co e

Knasvwu ynpasneHua ——————— Knasunwu Uwncposas
ynpaBneHus  knasMatypa

Puc. 4.5. Cxema crannaptHoii 108-Kkj1aBUITHON KJIaBUATYpPBI
VYcioBHbIE 0003HAYEHUS:
CL—CapsLock,

Pw—Power,
SI—Sleep,
WU— WakeUp,
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PS—PrintScreen,
PB—PauseBreak,

PUp—PageUP,
PDn—PageDown,
NL—NumLock

Bce kiaBuIM KJIaBUATypbl MOKHO Pa3/IeIUTh Ha YEThIpe IpyMHIbl: andaBUTHO-IU(POBLIE,
uudpoBble, PYHKIIMOHAIBHBIE U YIIPABJISIOUIHE.

KnaBummu andaButHo-1ndpoBOH Ipynmbl UCHOIB3YIOTCS AJIs BBOAA NMEPBUYHON TEKCTOBOU
unpopmanun. OHU UMEIOT OeNblil 1IBET, 3aHUMAIOT JIEBbII M IIEHTPAIbHBIN yYaCTKU KIaBUATYPHI.
Ha xaxmoli kiiaBuiie 3TOM TPyIIbl H300paKeHO HECKOJIBKO CHMMBOJIOB. Hakatue Takoi KIiaBUIIH
MPUBOAMT K BBOJAY OJTHOTO M3 3TUX CUMBOJIOB. Kakoil UMEHHO CUMBOJ MU 3TOM OyZET BBEIECH —
OTIpEJIENIACTCS PEXKUMOM PabOThI KJIaBUATYPHI.

[udposast rpynma HaXOAUTCS HA MPABOM YYacTKE KiaBHATyphl. KiaBHIIM 3TOH rpymimbl
yIOOHO HCIIONB30BaTh JIs BBOJAA OONBIIMX MAacCHUBOB 4HCIIOBOW mH(popmanuu. Kpome Toro, B
peXHUMe ympaBieHUs U3 HU(GPOBON TPYMMbl 3TU KIABUIIM AYOIUPYIOT HEKOTOPBIE YIPaBISIOIINE
KJIaBUILIH.

OyukuuoHanbHele knaBumm F1, F2....0 Fl11, FI12 3anumMaroT camblil BepXHHU psl
KJIaBUATypbl. 3HAYEHUE KaXXJIOM W3 HUX ONPENENSIETCS BBIMOJIHIIONIEHCS B MOMEHT HaXKaTHs
KJIAQBUIIM TPOrpaMMOM M, Kak TMpaBUiIO, CBA3BIBAETCA C  BBIIOJIHEHUEM HEKOTOpOM
IOCJIeI0BAaTENbHOCTU JielcTBUi. Hanmpumep, Bo MHOrux mporpaMMax Haxarue kinasumun F1
IIPUBOJUT K BblJaue ONEPAaTUBHOM MOJICKA3KH, TO €CTh CIPAaBKM O CUTYallUH, CIOKHBILEHCS Ha
JAaHHBIA MOMEHT PabOThI MPOTrPaMMbl, 1 BO3MOXKHBIX JaTbHEHIINX 1eHCTBUSX.

[TocneaHio0, YETBEPTYIO TPYIIY 00pa3yroT KiaBHIIU yrpaBieHus. OHU OOBIYHO HUMEIOT
CBETJIO-KPEMOBBII 1IBET W pa3MELIEHBbl MO MepUMETPy an(aBUTHO-UU(POBON TPYIIBI, a TaKXKe
MexXy andaBUTHO-IIUGPOBON U M(POBOIL rpynmnamMu.

s oObsICHEHUS! Ha3HAYEHHS HEKOTOPBIX KJIABMII HaM MOTPEOYIOTCS MOHSATHUS TEKCTOBOTO
Kypcopa (WM IPOCTO Kypcopa) U MPOKPYTKH.

Beolmie Mbl BBISICHWIIM, YTO 9KpaH JUCIUIES B TEKCTOBOM PEKHUME COJEPIKUT OIpENEICHHOE
KOJIMYECTBO CTPOYEK, a KaKJas CTPOYKa COCTOMT M3 HEKOTOPOro KojudecTBa (Hampumep, u3 80)
cumBoJIoB. [Ipu BBoJe M00OT0 TEKCTa HakaTue KJIaBUIIM an(aBUTHO-IUGPOBON MM LUPPOBOM
KJIABUATyp NPUBOJUT HE TOJIBKO K 3alMCU KOJa CUMBOJIA, COOTBETCTBYIOIIErO HAXaTON KJIABULIE, B
ONIEpaTUBHYIO MaMATh MamWHbL. OZHOBPEMEHHO C 3allUCBIO B MAMATH, C LEJIBI BU3YaJIbHOTO
KOHTPOJISl NMPaBWIBHOCTH BBOJA, Ha JKpaHEe B TEKYLIEM 3HAKOMECTe MOsBISETCS H300pakeHHe
3TOr0 CHMBOJA. OJTO 3HAKOMECTO OTMEYAeTCsl 3HAYKOM CIELUAIbHOW (OPMBI — KypCOPOM.
OOBIYHO KypcOp UMEeT BHJ CBETJIOM MHUTaloIied TMOJOCKM WJIM CBETJIOr0 MMIaloLero
MPSIMOYTOJIbHHUKA, XOTSI MOTYT UCIIOJIb30BAaThCSl U HEKOTOPBIE Apyrue GopMBl.

TekcTOBBIM KypcOpoOM Ha3bIBaeTCs 3HAYOK, OTMEYAIOUIMN TMO3MIMIO BBIBOAA HA 3KpaH
JCILIES OYEPeTHOTO CUMBOJIA TEKCTA.

[Tocne pasmemnieHuss H300paXEHUS BBEJACHHOTO CHUMBOJA B TEKYIIEH MO3MLMHU 3KpaHa
Kypcop aBTOMaTH4ECKH IIEPEMEIIAETCA B COCEAHIONO, €II€ HE 3aHsTYI0 no3uuuto. [Ipu noctmxennn
KOHIIa CTPOKM Kypcop IepeMmeliaercs B Haudano ciuenyromei. Ilocne 3amonHeHus mnocinegHen
MO3ULMU TOCJIEIHEN CTPOKHM SKpaH OKa3bIBA€TCs MOJIOCTHIO 3allOJIHEHHBIM TEKCTOM. Eciu mocne
3TOr0 MPOJOJIKUTH MPOIECC BBOJIA TEKCTa, TO HAYHETCS MPOKPYTKa COAEPKUMOI0 SKpaHa. ITo
3HAYUT, YTO camas BEpXHAS CTpOKa TeKcTa OyAeT BBITECHEHA 3a Mpeleibl dKpaHa U CTaHET
HeBuaMMOM. Ha ee MecTo nmepeMecTuTCs TEKCT, HaXOIUBIIUMICA 10 3TOr0 Ha BTOPOM CBEPXY CTPOKE.
MecTo BTOpOH CTPOKH 3aWMET TPEThs W T. [I., 10 caMou nocneaHen ctpoku. [locie nepemenieHus
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TEKCTa MOCIEHEW CTPOKU Ha MPEAIOCIEIHION MO3UIMI0 HUXKHSIS CTPOKa OCBOOOIUTCS OT CTapOro
TEKCTa W OyIeT roToBa K NMPHUEMY HOBBIX CHMBOJIOB TEKCTa. 3aMETHM, YTO BBITECHEHHE IEPBOU
CTPOKM HE O3HAYaeT, YTO IPOUCXOAUT YHHUUYTOKEHHE COOTBETCTBYIOIIETO TEKCTAa B IaMATU
MAIlHBI.

B obmem ciydae oOpabaTeiBaeMblii TEKCT MOKET IETMKOM HE TIOMEIIAThCsl B BBIICIICHHOM
Ul ero MpocMoTpa o0nacTH 3KpaHa MO0 Ha BceM 3kpaHe. Ilpu HeoOXoauMoCTH MpocMOTpa
JAPYTrUX Yy4yacTKOB TEKCTAa, HAXOAALIMXCS 3a IpelelaMu 3KpaHa WM 00JacTd, MPOU3BOIUTCA
nepeMelleHle TeKCTa BBEpX, BHHU3, BIIPABO WM BJIEBO TaKMM 0Opa3oM, 4TOObl HYXHBIH y4acTOK
nomnajg Ha JKpaH MJIM B HYXHYIO o0OnacTe 5KpaHa. IIpokpyTka MOXeT OCYIIECTBISAThCA
aBTOMATUYECKHU WIN M0 YKa3aHUSIM I10JIb30BaTEIS.

[TpokpyTKOI Ha3bIBAETCSI TAKOE MEPEMEILEHUE TEKCTA, IPU KOTOPOM MECTO BUAMMOIO Ha
9KpaHe y4yacTKa 3aHUMAaIOT IpYr'ue, paHee He BUAUMBIE €T0 YUaCTKH.

Hwuwxe paccmatpuBaioTcss Hambojiee 4YacTO MCIOJB3YeMbIE YIPABISAIONIME KIABHUIIU
KJIaBUATyphbl, a TaK)Ke OINMCHIBAETCS HX OCHOBHOE HasHaueHue. [[ng ymobctBa oOCyxaeHHs
IepeHyMepyeM TOpU30HTANIbHbIE Psi/ibl KJIABUATYpPbI, HAUMHAS C CAMOT'0 BEPXHEro psna. ITOT psil
MBI OyZIeM CUUTATh NIEPBBIM.

Esc (escape — yxoauth, n3daBisAThCs) — OTKa3. KpaiiHss JieBas Ki1aBuIa MEpBOro psija.
Yaiie Bcero UCnoiab3yercs sl OTMEHbl KaKMX-TH00 3a/1aHHbIX paHee AeMCTBUMA.

Tab (tabulation — cocraBienue tabmui) — TaOyisnus. [lepBast cieBa KiIaBUIIA TPETHETO
psna. Mcnonp3yeTcst Ipu BBOJIE AAHHBIX B PA3IMYHOrO pojia TaOIMIIbI, KOTAa CTPOKa pa3douBaeTcs
Ha y4acTKH, OTBOJIUMBIE ToJ rpadsl Tadmmisl. Haxxatne xiaBumm Tab mpuBOAWT K MEpeMELICHUIO
Kypcopa B MEpBYIO MO3ULUIO cienyroued rpadsl. lMcrnonb3oBaHue 3TOH KIaBUILM IHO3BOJISET
BbIpAaBHUBATh BCe rpadbl TAOIUIIBI IO JIEBOMY KPao.

CapsLock (capital — mpomucuas O6ykBa; lock — 3amok) — ¢ukcanus peructpa. Ilepsas
clieBa KjaBHIIa yeTBepToro psaa. CiayXWT Ui MEpeKIIOYeHUs KIaBHATypbl MEXAy BEpXHUM U
HIDKHUM DPETHCTpaMH, TO €CThb MEXJIy peXHMMaMH BBOJA IPOMMCHBIX M CTPOYHbIX OYykB. Jlyis
WH/IMKAIMU TEKYIIETO peXNMa KIIaBUATyphl B BEPXHEM Py CIIpaBa UMEIOTCS TPH JaMItouku Num
Lock, Caps Lock, Scroll lock, curnanusupytonme o0 YCTAaHOBIEHHOM pEXHUME pabOTh
KiIaBuatypel. [opsmas cpenHss yammnouka c¢ Haamnucbto Caps Lock ykaseiBaer Ha TO, 4TO
KJIaBHaTypa HaCTpPOEHA Ha pabOTy B BEPXHEM PETUCTPE, TO €CTh B PEXKUME BBOJIa IPOIUCHBIX OYKB.
Ecnu nammnoyka He TOPUT, TO YCTAaHOBJIEH HIMKHHUI pErucTp, pexxuM BBoja CTpouyHbIX OykB. Ecniun
KJIaBHaTypa HAaXOJUTCA B PEXHMME CTPOUYHBIX OYKB (JJaMIIOYKa HE TOPUT), TO HaKaTHE KIIABUIIN
CapsLock npuBoIuT K MEpEeKIIOYEHHUIO B PEKUM IMPOMUCHBIX OYKB (JTaMIOYKa 3aropaercs), U B
JanpHelmeM Bce OYKBBI BBOJATCS NMPONMUCHBIMU. Ecnm ke KiaBuaTypa HaXOAMUTCS B pPEXHUME
MPONHMCHBIX OYKB (JJTaMITOYKa TOPHT), TO Ha)KaTWe STOW KJIABHIIHU IEPEKIIIOYaeT KJIaBHATYpy B
PEXUM CTPOUYHBIX OYKB (JTaMIOUYKa racHET), ¥ B TaJIbHEHUIIIEM BCe OYKBBI BBOJIATCS CTPOUYHBIMHU.

Shift (shift — u3menenne) — nepekiroueHue peructpa. s ynodcTBa BBoAa HHGOPMAITUH
KJIaBUaTypa coJepkuT ase kiasumu Shift. O6e oHn HaxonaTcs B nsaToM psiay. OnHa — KpalHss
clieBa, a BTOpas — KpaiiHAd chpaBa B andaBUTHO-IM(POBOI rpynmne. B mnopasmistomem
OOJIBIIIMHCTBE CITy4yaeB OHU MIEHTHYHBI IO HA3HAUYEHUIO M UCIIOJIb30BaHUIO. B OTIeNbHBIX clydasiX,
B 3aBHCHMOCTH OT BBIMOJHSAIONIEICS MpOrpaMMbl, poJib MpaBoii U J1eBoil kinaBum Shift MmoxeT ObITH
pasHoii. OCHOBHOE Ha3HaueHWEe NpaBoil M JeBoil kimaBum Shift cocTouT B KpaTKOBpEeMEHHOM
MEPEeKITIIOYCHNN MEXIy BEPXHHM W HWKHHM peructpamu. s mepexoma Ha APYroi perucTp
mo0yro n3 knaBum Shift Heo6XoAMMO HaXkaTh W, yJAEp>KUBas B HIDKHEM IOJIOKEHUU, HaXUMATh
OykBeHHble KiaBHIIU. [lociae ocBoOokaeHus kinaBuimu Shift aBTOMaTHyecku BOCCTaHABIMBAETCS
ucxoaHbIN peructp. Kpome nepexintouenus Mexay peructpamu kiaaBumia Shift yacto ucnomns3yercs
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B TAaK HAa3bIBAEMBIX COYETAaHMSAX KJIABUI, WM KIABUATYpHBIX KOMOMHAIUAX, JUIl W3MEHEHHUs
OCHOBHOT'O 3HAUEHHSI JPYroi KJIABHUILIHU KIaBUATYPHI.

CoderaHneM KIIaBUII WM KJIaBUAaTYpHOM KOMOMHAIMEW Ha3bIBa€TCid OJHOBPEMEHHOE
Ha)kKaTHe JBYX WM 0oJiee KJIABUIII KJIaBHATYPHI.

Coueranus KJIaBUII OYE€Hb MOXO0XH HA aKKOP/bI IPH UT'PE HAa MY3bIKATBHBIX HHCTPYMEHTAX.
OO0o3HayaeTcsl coYeTaHUE KIABMII 3HAKAMU + WM — MEXIy HaXKMMAEMbIMU OJHOBPEMEHHO
kiapuiramu, Hanpumep, Shift+F4 unn Shift-F4 (B mocobun ucmonp3yercsi MpeuMyIecTBEHHO 3HAK
+). TexHuyeckoe HCIOJIHEHUE OJHOBPEMEHHOI'O Ha)KaTHsl HECKOJIBKMX KJIaBHUII OCYIIECTBISIETCA
cieayromuM obpa3oM. BHayane HaxuMMaeTcss M yIep)KUBAeTCs B Ha)KaTOM COCTOSHUM KJIABUIIIA,
yKazaHHas nepBoil. B Hamem ciydae — 310 kinaBuma Shift. 3arem Haxkumaercst BTopas (B mpumepe
— F4), mocne yero OIHOBpPEMEHHO OTIIyCKalOTCs 00e HaxkaTble KiaBumu. Haunbomnee
pacrpocTpaHeHHbIE OLIMOKH TPH BBIMOJIHEHHH 3TOTO IpueMa paboThl C KJIaBHATypod —
JUINTEIbHOE YJEp)KMBAHHWE KJIaBUII B HAXXATOM COCTOSHUM WJIM HE OJHOBPEMEHHOE HX
ocBoOoXxaeHue. [IprMeHeHHe M CMBICI COYETaHUs KIABUILI ONPEAEISIOTCS BbINOIHAOLIEHCS
MPOrpaMMOoil.

Ctrl (control — pykoBoncTBo) — ynpasnenue. KiaBuarypa coIepiKUT TAKKe JBE KIABHIIH
Ctrl. Ogna — kpaiiHss jeBas, a Apyras — KpailHssl mpaBas CaMOro HWXKHErO ILECTOro psja
andasutHO-TIGpoBOIt Tpymmbel. O6e knaBumm Ctrl UCTIONB3YIOTCS B COUYSTAHMSX KIIABHIN IS
M3MEHEHHSI OCHOBHOTO 3HAUYEHUS IPYTUX KJIABUII KJIABHATYPHI.

Alt (alternate — 3amacHOii, TONIOTHUTENBHBIN) — ponoiHeHue. KiaBuarypa ConepxuT u
nBe kiaaBumu Alt. OHE HAXOAATCS TaKXkKe B MIECTOM paxy mexay kinasumamu Ctrl. Mcnons3yrores
B COYETAHMSIX KJIABUII JUIsl K3MEHEHUsI OCHOBHOTO 3HAU€HMs APYrMX KJIaBUII KiaBUaTypsl. OnHa u
Ta K€ KJIaBUIlIa KJIaBUaTypbl B KoMOUHauu ¢ kiuasuiueit Ctrl umeer oiluH CMbICI, @ B KOMOMHALIUU
¢ knasuiei Alt — apyroii.

Knapumm ¢ Ha3BanueM «Windowsy» ciyxaT Ui BbI30Ba TaK Ha3bIBAEMOI'O OCHOBHOI'O
MeHro. PacrnonoxkeHsl Kak cnpaBa, Tak U cieBa Mexay kiaBumaMu Ctrl u Alt. Ha Hux usobpaxen

(upMeHHBIN 3HaK onepauoHHol cucteMbl Windows E NmeroTcs He Ha BeexX KIIaBHATypax.
KnaBuma «KOHTEKCT» CIIyKMT [Ulsl BbI30Ba TaK Ha3blBAEMOIO AMHAMHMUYECKOTO MeHto. Ha

Hell n300paXkeH 3HaK MEHIO B pacrionoxena crpaBa MeX]y KJIaBHIIEH BbI30Ba OCHOBHOIO MEHIO
u knasuiert Ctrl. imeeTcst He Ha Bcex KilaBHaTypax.

Spacebar (space — mpoctpaHcTBO, HHTEpBaX; bar — moioca) — mnpoben. LlenTpanbHas B
IIECTOM psiAy, camasl JJIMHHas KiaBuina KiaBuatypsl. [lo ee Gokam pa3smerieHsl kiaBumm Alt u
Ctrl. Ucrionp3yeTcs A BKIIIOYEHUS B TEKCT IIPOMEKYTKA MEXy CIIOBaMU — ITpobena.

Enter (enter — HaunHaTh, MPUCTYNATh) — MyCcK. UeTBEpTHIi psijl, paBblil Kpait andaBuTHO-
mudpoBoil Tpymmel. Kak mpaBHiio, HaKaTWe AITOH KIIABUINM SIBISETCS MPU3HAKOM 3aBEPIICHUS
BBO/Ia PA3JIMYHOTO POJIa KOMaH[ KOMIIBIOTEPY U MHUIIMUPYET HAYaJIo BHIMOJIHEHUS 3alPOIIECHHBIX B
KoMmaHJie neiictBuil. Jlo Tex mop noka kinaBuiia Enter He HakaTa, MallliHa OKUAAET MPOIAOIKEHHS
BBO/1a HHpopManuu. B nngpoBoii rpyme kiaBuil uMmeercs Ayonupyromas kiasuma Enter.

Backspace (back — nazan; space — uHTEpBan) — BO3BpaT Ha miar. Bropoi cBepxy psz,
npaBblid Kpail andaBuTHO-UKM(poBON Trpynmbl, Haj kiaBumied Enter. Ciy>XMT Ui YHMUYTOXKEHUS,
CTHpaHUs CHMBOJIA, HAaXOJIIETOCs cJeBa OT TEKCTOBOTO Kypcopa. IIpm 3TomM mpomcxomut
CMEIIEHHE Kypcopa Ha OJHY IO3UIMIO Ha3aJl, Ha MECTO CTEPTOro cMMBoJa. CHMBOJIBI CTHPAIOTCS
70 Tex Mop, Mmoka kimaBuima Backspace ynep)knBaeTrcss B Ha)XaTOM IIOJIOKEHHH. TakuMm oOpa3om
MO>KHO JOOMTBHCS CTUPAHUS TOCIIEJOBATEIbHOCTH CUMBOJIOB TEKCTA, pa3MEIllEHHBIX JIeBee Kypcopa.
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Insert (insert — BcraBka) — BcTaBKa/3aMeHa. JIeBbIi BEPTHKAIBHBINA DS TPYIIIBI KIaBHIIT
yIIpaBJICHUS, PACIOJIOKEHHBIX MEXAy ainpaBUTHO-IMPpPOBOKH ¥ 1HU(POBOH  KITaBUATYpOH.
Hcnonp3yercst Ui TEpEKIIOUEHUs MEXIy peXHMaMd BCTaBKM UM 3aMeHbl. B mporecce
pelaKTUPOBAHMS TEKCTa (BHECEHHUS B TEKCT M3MEHEHMIi) Kypcop IMOJBOIUTCS K MECTY BHECCHHS
M3MEHEeHHH. B pexume BCTaBKM BHOBB BBOJIMMBIE CHMBOJBI OyIyT «pa3ABHraTh» CTapbli TEKCT,
CIIBUTasl €F0 CUMBOJIBI BIIPaBO. A B PEKUME 3aMEHbI IPOMCXOJUT CTUPAHUE UMEIOLIUXCS CUMBOJIOB
TEKCTa M 3aMEHa UX BHOBb BBOJUMBIMHU. B 1U(poBOil rpymnne KIaBUII HAXOOUTCA NyOaupyroias
KJIaBHIIIa, COBMeNIeHHas ¢ udpoii 0.

Delete (delete — BrruepkuBaTh, cTHpaTh) — ymajenue. Haxomures mox kiaBuinei Insert.
Hcnons3yercs Uil CTUpaHMs CUMBOJIA, Ha KOTOPBIM YKas3blBaeT Kypcop. B HekoTopsIx
IIPOrPaMMHBIX CHCTEMax yAaJseTcsl CUMBOJI, PacloOJIOKEHHBIM cipaBa OT Kypcopa. YIepKupas
knaBuiry Delete B Ha)kaToM COCTOSHHH, MOXXHO CTEpeTh IOCIEA0BAaTEILHOCTh CHMBOJIOB. B
U POBOIA TPYIIE KIABUII HAXOAUTCS TyOnupyromias KJIaBUIla, COBMEIIEHHAs ¢ TOUYKOH (.).

Home (home — nmom) — mepexoxa B Hauyano cTpokd. Haxoautes mpaBee kiaBumm Insert.
OcHOBHOE HazHaUYeHUE — OBICTPOE MEepEMELIEHUE Kypcopa U3 JIF00O0ro MOJI0KEHHUsS] BHYTPU CTPOKU
B ee Hayajo. B mudpoBoil rpymnme KiIaBUIl HaXOAUTCA TyOJIMpPYIOIIas KJIAaBUIIA, COBMEILICHHAs C
nudpoit 7.

End (end — konern) — mepexon B KoHen cTpoku. Haxomutcst mpaBee kimaBumm Delete.
OcHOBHOE Ha3HaueHHEe — OBICTPOE MEpPEMEIIEHNUE Kypcopa U3 JIF000To MOJIOKEHNS BHYTPU CTPOKHU
B ee KoHel. B nu¢poBoil rpymnne KiaBuIl HaXOOUTCs NyOiaupyroliasl KJIaBHIla, COBMELICHHAs C
udpoii 1.

Page Up (page — crpaHuia; up — BhIlIe) — IEPeXo] B Hayajuo crpaHuilbl. Haxoaurcs
npasee Ki1asuy Home.

I'pynna cTpok Tekcra, 3aHMMarollas BeChb OSKpaH LEJIMKOM, Ha3blBaeTCsl SKpaHHOMH
CTpaHULIEH.

OKpaHHas CTpaHUIA MOXKET COCTOATh M3 ABAJLATH IATH, COpOKa TpeX, MATUIECATH WU
HEKOTOpOro JIpyroro konuuyectBa cTpok. OcHOBHOe Ha3HaueHue kiaBuiin Page Up — ObicTpoe
IepeMelIeHre Kypcopa BBEpX IO TEKCTY Ha KOJMWYECTBO CTPOUEK, COCTABISIONIUX OJHY CTPaHUILY
9KpaHa, WIH K€ B HaYaJl0 DKPaHHOW CTPaHUIIBI (B 3aBHCUMOCTH OT BBIMTOJIHSIOMICHCS TPOTPAMMBEI).
B uundposoii rpynmne kiaBuill HaXoAUTCA Ayonupyromas kiasuiia ¢ Haanucbio Pg Up u nudpoii 9.

Page Down (page — crpanuna; down — HIKe) — B KOHeI[ cTpaHullbl. HaxonuTcs mpasee
knaBuin End. OcHoBHOe HazHaueHue kiaBuiu Page Down — ObicTpoe mepemerieHue Kypcopa
BHU3 [0 TEKCTYy Ha KOJIMYECTBO CTPOYEK, COCTABIAIOIIMX OJHY CTPaHMIy JKpaHa, WIH e K
KOHEUHOW CTpPOKE 3KpaHHOW cTpaHulbpl. B mudpoBoil rpynmne KiaBUIl HAXOAWUTCS AyOIupyrolas
KJ1aBHIna ¢ Haanuceio «Pg Dny u nudpoit 3.

KnaBumm yrmpaBiieHUs TEKCTOBBIM KypcOpoM (KJIABUIIM HAMpPaBICHHWN) — KIIABHIIN C
M300pakKeHUEM CTPENOK «—, —, |, 1. DTa rpymmna u3 4eTbIpex KJIaBUII HaXOJAUTCS B HIKHEH 4acTH
KIIABHATYphl MEXAy andaBUTHO-M(poBoii W mnmdppoBoit rpynnamu. KiaBumm ynpaBieHHS
KypCOpPOM HCHOJIBb3YIOTCA JUIs IEpEMEIEHUs] Kypcopa B HaIllpaBJI€HHH, COOTBETCTBYIOIEM CTPEIIKE.
HaxaTne KJ1aBUIIM «— MPUBOAUT K CMEILEHUIO HAa OJIHY MO3UIIMIO BJIEBO, a KJIABUIIN — — Ha OJHY
MO3UIIMIO BOPaBO. YJEpXKaHHWE 3THX KIABUII B HAKaTOM COCTOSHUM HPUBOJIUT K HENPEPHIBHOMY
NepeMEIeHUI0 Kypcopa B BHIODAaHHOM HaIlpaBlIeHHH. Y KIABUIIM «— B HU(POBOU Ipymme ecTh
nyOnmupyromas, cCoBMenieHHas ¢ mudpoii 4, a y KJIaBUId — JTyOJUPYOIIas COBMENIeHa ¢ Iudpoit
6. Haxxatne ximaBumm | IpUBOAUT K CMEIIEHUIO Kypcopa Ha OJHY CTPOKY BBEpX, a KJIaBHIIU | —
Ha OJHY CTPOKY BHHM3. YJEpiKaHWE JITHX KIaBHII B HAKATOM COCTOSIHUW TaKXe IMPHBOAHUT K
HETPEPHIBHOMY MEPEMEIICHUI0 Kypcopa B BHIODAHHOM HarmpaBieHWH. Y KiIaBUImM T B muppoBOH
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TpYIIIe €CTh AyOaupyroIas, COBMEIIEeHHas ¢ UG poi 8, a y KJIaBUIIK | TyOJIUpyroIias, COBMEIICHa
¢ mudpoit 2.

Print Screen (print — neuars; SCreen — 3KpaH) — Tme4yaTrbdKpaHa. JIEBbI psiJ KIaBUII
yIIpaBJICHUS, PACIOJIOKEHHBIX MEX1y an(aBUTHO-IUGPOBOH M HU(POBOM TpynmmamMu KIABHII.
Hcnonp3yercst s BBIBOAA COAEPKUMOIO SKpaHa TUCIUISS Ha IMe4arh, TO €CTh JJIS HOJY4EeHUs
OyMaXHOW KOIMM HaxXOSIIErocs Ha SKpaHe M300pakeHHus, a TakkKe I TaKk Ha3blBAEMOI0
«pororpadupoBanus» skpana (cMm. pazaen «bydep oOmeHa» TiaBel 9), IpH KOTOPOM TEKYIIEe
n3o0paxeHue, chOpMUPOBAHHOE HA SKPAHE MOHUTOPA, COXPAHSETCS B MaMITH KOMIIBIOTEpA.

Scroll Lock (scroll — cBurok; lock — 3aM0K) — OJOKHpPOBKa MPOKPYTKU. Beliie ObLIO
YCTAaHOBJICHO, YTO IIOCJIE TTOJIHOTO 3aMlOJHEHHS dKpaHa WH(OpMaIeld aBTOMaTUYeCKH HAYWHACTCS
npouenaypa npokpyrku. KmaBuma Scroll Lock, pacmonoxennas mpaBee kinaBumm Print Screen,
MO3BOJISICT MPH HEOOXOAMMOCTH 3a0JIOKUPOBATh, MPOKPYTKY. OO ycTaHOBKE pekuMa OJIOKHPOBKH
MPOKPYTKM CUTHANM3HpyeT 3aropanue jammouku Scroll Lock. B HacTosiee Bpemsi mpakTH4ecKu
HE UCTOJIb3YETCA.

Pause (pause — mepepsiB; OCTaHOBKa) — Tay3a. Pa3mereHna cmpaBa oT KiaBuim Scroll
Lock. HUcnonb3yercs A BPEMEHHOTO NPEKpALICHHs BBINOJHEHUS KaKOW-THOO MPOrpaMMBl.
Bo306HOBNIEHNE BBIMOIHEHHUS MPOUCXOAUT MPHU TMOCIEAYIOIIEM HaXaTHH 000 KJIaBUIIH
KJaBUaTypel. HekoTopbie mporpaMMbl OIOKHPYIOT 3TY BO3MOXHOCTh, M TOTJa Ha)KaTHE KIIABUIIN
Pause urnopupyercs.

Num Lock (number — umcino; lock — 3amMokx) — OJ0OKHpPOBKa pekrMa U(POBOro BBOJA.
Pacrnionoxena mepBoii cieBa B BEpXHEM psiy HUGPOBOW Tpymmbl kKiaBuml. KiaBumm mudpoBoi
TpyOIbl MOTYT HCIOJIB30BAaThCA B JBYX pPEXKUMax — pexuMe HU(PpPOBOro BBOJA M PEKHUME
ynpasienus. ['opsmas namnouka ¢ Haanucbio Num Lock yka3piBaeT Ha TO, YTO YCTaHOBJICH PEXHUM
uudpoBoro BBOJA, NPU KOTOPOM HaKaTWE KIABUII JTOM TPYNNbl TPUBOAUT K BBOAY
coorBercTByrommx mudp. Ecom nammouka Num Lock He roput, TO YCTaHOBIEH peXHUM
yIIpaBJIeHUs, U JEHCTBHE KJIABUII IU(PPOBON TPYIIBI COBMNATAET C ACHCTBUEM NYyOIMPYEMbIX UMHU
kiaBuil. Kimasuma Num Lock cayuT 1is nepexiitoueHus: MeXy YKa3aHHBIMH peXHUMaMH.

Xon paboTsi:

Boiitu B nporpammy Microsoft Word.

BBInonHUTE NpakTHUECKUE 3a/JaHus 110 BAPHAHTAM.
OdopMuts oTuer.

TpeboBaHus K OTUETY.

OTueT 10KEH COAepHKaTh:

Tewma, enm.

OTBeTHI Ha KOHTPOJIBHBIE BOIPOCHI.

N Gk~ owDdPE

Brisos.

KoHTpoJibHbIE BONIPOCHI:
1. Ponp 1 Ha3HAUEHUE KIIABUATYPHI KOMITbIOTEpa?
2. Kaxkue pexxuMbl paboOThI UMEET KJIaBHaTypa?
3. Pacckaxure 00 OTTUYMTENTHHBIX OCOOEHHOCTSX an(aBUTHO-IIUMPOBBIX, HUMPOBHIX,
(O YHKITMOHATBHBIX M YIPABIISIONUX KIIABHIII?
4. UYto Ha3pIBAaETCS COYCTAHWEM KJIABUII M KaKUe COYCTAHUS KJIaBUI Bel 3HaeTe?

o

Uro Ha3bIBaeTcs TEKCTOBBIM KypcopoM? J1Jis 4ero oH Hy»eH?
6. Yro HazpIBaeTcst MpOKpyTKOW? Ha30BUTE MpHEMbI TPOKPYTKU TEKCTa Ha SKpaHe?
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IIpakTuuyeckas padora Ne 8
Tema: [logkmroueHne u HaCTpoiika napaMeTpoB pabOThl PA3IUYHBIX IPUHTEPOB.
Heab: [IpnoOpectr HaBBIKM NOJKIIOYEHHS U 00CITYKUBAHUS II€UYaTAIOLUIUX YCTPOUCTB.

CTyaeHT J10J1KeH
3HATH (AKTYyaJIU3ausA):

— OCHOBHBIEC TEXHUYECKUE XapPAKTEPUCTUKU U IPUHITUIIBI pabOTHI IPUHTEPOB;
yMeTh:

— TECTUPOBATh YCTPOMCTBA BHIBOJIA HA M1€YATh.

Teopernueckuii MaTrepuaJ:
[lpuaTep (anri. — printer- mevaTHUK)— nepudepuitHoe YCTPOMCTBO  KOMITbIOTEpA,
UCTIONIB3yeMOe JUI BBIBOJA IU(POBOH MHGOpMALMM Ha TBEPAbIH HOCHTENb (Yallle BCEro Ha
OyMaXKHBIN WM TIIACTUKOBBIN).

[Ipouieccom neyatn Ha3bIBAE€TCS BBIBOJ HA ME€YaTh, a MOJIYYUBIIMKCA JOKYMEHT pacreyaTka
WM TBEPAAS] KOIUSL.

[IpunTtepsr uMerOT mpeobOpazoBatenb HUPpoBolt mHGOpMauu (TEKCT, (HoTo, rpaduka),
XpaHALIeics B 3alIOMUHAIOLINX YCTPOWCTBAaX KOMIIbIOTEpa, oToanmnapata U HuppoBOoi maMsTH, B
CIIELIMAIbHBIN MAIIMHHBIN S3bIK.

B 3aBucumoctu OoT cnocoba medyatu MPUHTEPHl JENSITCd Ha TpU Kiacca: MaTpUYHBIE,
CTpyHHBIE U JIa3e€pHbIE U CYOIUMAalOHHBIE.

MarpuyHbIe IPUHTEPHI

MartpuuHble TPUHTEPHI ABIAIOTCSA MEPBBIMHU, pa3pabOTaHHBIMM I BBIBOJA MH(OpMAIK C
KOMIIbIOTEpa Ha OyMaxkHbIi HocuTenb. [lepBble MoOJENNM KOHCTPYKTHMBHO OBUIM MOXOXH Ha
rneyaTHble MamMHKKA W HaszpiBasuch ALY — andaButHO-mM(poBOE mMeyaTaroiiee yCTPOMCTBO.
BykBBI M 3HaKHM MEPEHOCWINCH IIyTEM yZapa JIMTep dyepe3 Kpacsiiyto JeHTy. C TeueHueM BpeMeHU
JUTEPHI 3aMEHUJIM Ha TEYaTaloNlylo ToJIOBKY, B KoTtopoit 9, 12, 14, 18 wim 24 uronku. OcHOBHOE
pacnpocTpaHeHue Moaydnau 9-tu u 24-x urospyareie npuHTEPHl. CoYeTaHNe yIapOB UTOJIOK Yepe3
Kpacsmyto JIeHTy ¢gopMupyer Ha Oymare OykBbl W 3HaKd. [loHSATHO, 4TO M300paxkeHue OT 24-
UTOJIbYATOI roJIOBKH 0oJiee KaueCTBEHHOE.

CkopocTh mevaTH MaTpUYHBIX puHTEepoB m3mepsercs B CPS (anrn. characterspersecond -
CHUMBOJIaX B CEKYH]y). BBITycKaloTCs U CKOPOCTHBIE JIMHEHMHO-MaTpUYHbIE IPUHTEPHI, B KOTOPBIX
00JIbIII0E KOJIMYECTBO UTOJIOK PABHOMEPHO DACIOJIOXKEHBI Ha YETHOYHOM MexaHu3Mme (¢ppere) 1o
Bcell mmpuHe Jucta. CKOpOCTh Takux NpUHTEpoB m3mepsercs B LPS (anrm.linespersecond—
CTpPOKaXxX B CEKYHIY).

OCHOBHBIMU HEIOCTATKAMH MaTPUUYHBIX IPUHTEPOB SBISIOTCS: MOHOXPOMHOCTH, HH3Kas
CKOpPOCTb pabOThI U BHICOKHI YpOBEHb IIyMa.
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MarpuuHble IpUHTEPBI, HECMOTPS Ha TO, YTO MHOTHE CUMTAIOT UX YCTApEBILIMMHU, BCE €LIE
aKTHUBHO HCIIONB3YIOTCA /IS MedaTu B cdepax, riae TpeOyeTcs HENpephIBHBIM BBIBOA OOJBIINX
MacCHBOB JIaHHBIX Ha JucTax Ooinpmioro (opmara: B nmabopaTopusix, OaHkax, OyXxraiarepusx, B
OubnMoTeKax AJis MedaTH Ha KapTOyKax, /Ui Me4aTH Ha MHOTOCIIOMHBIX OJlaHKax (Hampumep, Ha
aBHaOmierax), a TaKke B TeX CIy4asX, KOTJa HEOOXOAWMO IMOJNyYUTh BTOPOH HK3EMIUIAP
JOKYMEHTa 4epe3 KOMMPKY (00e KOMMM IOANUCHIBAIOTCS uYepe3 KOMUPKY OJHOM MOANUCHIO AJIS
IIPEJOTBPALLICHUS] BHECEHUS HECAHKIIMOHMPOBAHHBIX W3MEHEHHUH B (PUHAHCOBBIM JIOKYMEHT).
MartpuuHble OPUHTEpPHl AOCTATOYHO HIMPOKO MCIIOJIB3YIOTCS M B HacTosilee Bpems Onaronaps
TOMY, 4TO CTOMMOCTb IIOJy4aeMOM pacrmeuyaTKd KpailHe HH3Ka, TaKk Kak HCHOJb3yercs Ooiee
JemeBasl pyJloHHas Oymara, KOTOPYIO K TOMY K€ MOXKHO OTpe3aTh KyCKaMHu HYXXHOW JUIMHBI (HE
(dbopmaTHBIMA).

CrpyliHble IPUHTEPHI

[TpyuHuMI AEWCTBUSA CTPYHWHBIX HPUHTEPOB IMOXO0XK HAa MATPUYHBIE IPUHTEPBI TEM, YTO
n3o0pakeHue Ha Hocutene popMupyercs u3 Touek. Ho BMECTO rojoBOK € UroJKaMH B CTPYHHBIX
IPUHTEpAaX MCIIOJIb3YyEeTCS MaTpulla IevaTalolas >KUIKUMU Kpacutensmu. Kaprpumxku c
KpacuTelIsiMU OBIBAIOT CO BCTPOEHHOW MeyaTarolled TOoJIOBKOM — B OCHOBHOM TaKOH MOIXOJ
ucnons3yercst komnanusimu Hewlett Packard, Lexmark. ®upmer Epson, Canon mpousBoast
CTpYyiHBIE IPUHTEPBI, B KOTOPBIX I€YaTarolasi MaTpula SIBISIETCS JAETalbl0 IPUHTEPA, & CMEHHbIE
KapTPUJDKHU COAEpHKAT TOJIBKO KPACUTEb.

Bce crpyiinble IpUHTEPBI UMEIOT BO3MOXKHOCTH JUIsl LIBETHOW IleyaTH. B 3aBUCMMOCTH OT
KJlacca npuHTepa TpeOyercs Jud0 3aMEHUTh KApTPUDK C YEPHBIMH YEpPHWJIAMU Ha KapTPUIXK C
LBETHBIMM YEepHWIAMH, JIMOO KapTPUK C LIBETHBIMH YEPHWJIAMHU YCTAHABJIMBAETCS B IPUHTEP
BMECTE C KapTpUPKEM C YEPHBIMH YepHUIaMU. B kapTpuke ¢ IBETHBIMU YEPHUIIAMU MOTYT OBITh
0T 3 710 6 OTCEKOB ¢ YepHUJIAMH Pa3HOro IBeTa. VX cMelleHne 1 JaeT BETHOE U300paXkeHue.

KagecTBo mewatn Ha CTpyHHBIX HpUHTEpax MNpUOIMKAETCs K KayecTBY JIa3epHBIX
MIPUHTEPOB, a IIBETHbIE U300paXKEHUs AaXKe MPEBOCXOIAT Ja3epHble. OHAKO, Y IBETHOTO MPUHTEPA
€CTb HECKOJIbKO CYIIECTBEHHBIX HEJOCTAaTKOB. Bo-mepBhIX, Ui KAaYeCTBEHHOI'O TMOJYyYEHHS
n300paxeHusi, 0COOEHHO 1IBETHOTO, TpeOyeTcs crenuanbHas OblcTpocoxHymas Oymara. Tonbko B
3TOM ciy4yae M300pakeHHe He OyJeT pa3MbIThIM MU C mojiocaMu. [l meyaTu Ha MIIEHKE Takke
HE0oOXOIMMO CHelMalbHbIE COPTa, MMEIOIIME HO3JPEBaTyl0 TMOBEPXHOCTh [UIsl OBICTPOTO
BBICBIXaHMsSI 4YEepHHUI. Bo-BTOpBIX, pecypca KapTpuaka XBaTaeT Ha HECKOJIBKO COT CTPAaHMIL
(3Hauenus xonedmoTcs ot 200 1o 1000 crpanul i yepHO-Oenoi neyatu npu 5% 3anoHeHUH
JIUCTA, JUI LIBETHOM I€YaTH PECYPC €IIE MEHBILIE.

[Tpu nyuTensHOM MpOCTOE MpUHTEpa (Heaens U 00Jblle) MPOUCXOAUT BBICBIXaHHE OCTaTKOB
KpacuTelld Ha coIulax Imedartarouieil ronoBku. [IpuHTep ymeer camM aBTOMAaTH4YEeCKHM YHUCTUTH
reyararulyo rojoBky. Ho Takke BO3MOKHO MPOBECTH NPUHYIUTENbHYIO OYHCTKY COMNEN M3
COOTBETCTBYIOIIETO pa3jena HaCTPOMKH JipariBepa npuHTepa. [Ipu mpouncTke comen nevyaTaroein
TOJIOBKM IMPOUCXOIUT MHTEHCHUBHBIM pacxoa Kpacurteis. OcoO€HHO KPUTHUYHO 3aCOPEHHUE COTel
neyvaTaromeil marpuibl npuHrepoB Epson, Canon. Eciu mraTHBIMH CpeacTBaMH HpUHTEpa HE
yIQJIOCh OYHCTUTH COIUIAa [eYaTarollell TOJOBKH, TO JaJbHEHIIAs OYMCTKAa W/WIM 3aMeHa
NeYaTaroel FOJOBKU IIPOBOAUTHCS B PEMOHTHBIX MAaCTEPCKUX. 3aMEHa KapTpUIKa, COAEPIKALLETO
MeYaTaroIly0 MaTPUIly, Ha HOBBIA POOJIeM HE BBI3bIBAET.

JlazepHble NpUHTEPBI

[Tocnenumii Kacc MPUHTEPOB — JIazepHbIe. MexaHu3M pabOThI Ja3epHOTO MIPUHTEPA CXOXK C
paboToif KOMMPOBAIBHOIO armapara. B HeM ajekTpocTaTHuecKue 3apsiibl Ha MOBEPXHOCTH Oymaru
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CO3/AI0TCA JIYYOM Jlazepa (OTCIOJla M Ha3BaHWE), 3aTeM TOHEP MPWJIMIACT K JUCTy OyMmaru, a cam
JUCT KOHTAKTHPYET C pa30rpeThiM OapabaHOM ISl 3aKpETUICHUST N300paKeHHUS.

B 3aBUCHMMOCTH OT NpEAOCTaBISIEMBIX YCIYT JIa3€pHbIE NPUHTEPHI AEIATCS HA HECKOJIBKO
KJIaCCOB. MOXHO BBIJEINUTh IEPCOHAIBHBIE JIA3€pHBIE IPUHTEPHI HEOONBILIOTO pa3sMepa co
CKOpPOCTBIO TIedaTH 6-8 CTp/MUH., Ja3epHbIe MPUHTEpa PabOYMX TPYII — CETEBbIE MPUHTEPHI,
paboraromue co ckopocthto 12-20 crp./MuH. W oOcimyxwuBaromue 5-20 KOMIIBIOTEPOB U
BBICOKOITPOU3BOJIUTENBHBIE CETEeBbIE MPHUHTEPHl MacuiTaba otnaena. IlociaenHue MMeEOT CKOPOCTh
neyaTtu cBbire 20 ctp./MuH. (10 45), BO3BMOXHOCTh JIByCTOPOHHEH IeYaTH U COPTUPOBKH.

OOcnyxMBaHHE Ja3€pHBIX MPUHTEPOB AHAIOTMYHO OOCIY>KMBAHUIO KOMHUPOBAIBHBIX
anmaparoB. Bo-TiepBbIX, HEOOXOIUMO HCIOJIB30BaHUE TOJIBKO TAKOTO cOpTa OyMaru, KOTOPBI
npeJHasHaueH JUIs UCIOJIb30BAaHUS B Ja3epHBIX NpHHTEpax. [IpuMeHeHne HecopToBOM Oymaru
(OYeHh TOHKOW WJIM OYEeHb TOJCTOH) MOXKET TMPUBECTH K TOBPEXKACHHUIO OapabaHa u
HEKAaYeCTBEHHOM IeYaTu B mocieaywueM. B 3Tom ciydae npuuercss MEHITh BeCh KapTpuk. Bo-
BTOPBIX, MPU MOJTHOM HCIIOJIb30BAHUM TOHEPA B KapTPUIKE CTOMT MPUOOpPETaTh HOBBIM KapTPHUIIK,
a He mpuberaTe K ero 3ampaBke. IT0 00YCIOBIEHO TeM, YTO pecypc OapabaHa kapTpuxka OJIU30K K
pecypcy TOHepa. OKCIUlyaTallMsl 3alpaBiIeHHOTO KapTpUpKa BeIET TOJBKO K YXYALICHHIO
MOJIy4aeMbIX OTIIEYaTKOB.

Cy0/uManuoOHHbIe IPUHTEPbI

Tepmocybnumaniys (BO3roHKa) 3TO OBICTpPBIM HarpeB KpacuTelssd, KOrjga MUHYETCS JKUIKas
daza. M3 TBepmoro kpacutens cpa3dy oOpasyercs map. YeM MeEHbIIE MOpHHS, TeM OOJIbIIe
¢dororpaduueckas mmpoTa (AMHAMUYECKWH IUama3oH) IBeTonepenadd. [IMrMeHT Kaxkaoro us3
OCHOBHBIX I[BETOB, a UX MOXET ObITh TPU WJIH YEThIPE, HAXOIUTCS Ha OTACNbHON (MM Ha 0oOIIei
MHOTOCJIOITHOM) TOHKOW J1aBcaHOBO# JieHTe. [leyaTh OKOHYATENBHOTO IIBETa MPOUCXOIUT B
HECKOJIbKO TPOXOOB: KaxJaas JIeHTa IOCIEOBATEIbHO MPOTITUBAETe MOJ IUIOTHO MPUKATON
TEPMOTOJIOBKOM, COCTOAILIEH W3 MHOXECTBA TEPMOIJIEMEHTOB. OTH IOCJIEIHUE, HarpeBasch,
BO3TOHSIFOT KpacuTenb. Touku, Ojarogapsi MajJoMy PacCTOSHUIO MEXKIY TOJIOBKONH W HOCHUTENEM,
CTaOWJIbHO MO3UIIMOHUPYIOTCS U MOJIYYalOTCsl BECbMa MaJIoro pa3mepa.

K cepnesnbiM mpobiemam CyOIMMAIIMOHHONW T€YaTH MOXHO OTHECTH UYyBCTBUTEIHLHOCTH
MIPUMEHSIEMBbIX YepHUI K yabTpaduonery. Eciu n3o0pakeHue He MOKPBITh CIEHUATbHBIM CIIOEM,
OJIOKMPYIOLUM  yIbTpauoneT, TO Kpacku BCKOpe BBILBETYT. [IpM npuMeHEeHUM TBEPIbIX
KpacuTeleid U JOMOJHUTENBHOTO JIAMUHUPYIOLIETO CJIOS C YIbTPadUOIEeTOBBIM (DUIBTPOM ISt
NPEJOXPaHEHUs H300pakeHUs, IMOJIydyaeMble OTIEYaTKH HE KOpOOSTCAs M XOpOLIO MEepEeHOCAT
BJIKHOCTb, COJIHEUHBII CBET M JaX€ arpeCCUBHBIE CPEJibl, HO BO3pPACTAET LI€HAa NeYaTH, a TAKXKe
YBEJIUYHMBAETCS BPEMS [1€UYaATH.

K Haubosee M3BECTHBIM NMPOU3BOAMUTEISIM TEPMOCYOIMMAIIMOHHBIX MPUHTEPOB OTHOCATCS
dupmbr: Mitsubishi, Sony u Toshiba.

[TpunTEpHI 110 IBETY MEYaTH OBIBAIOT MOJIHOIIBETHBIE 1 MOHOXPOMHBIE.

MoHOXpOMHBIE MPUHTEPHl UMEIOT HECKOJIBKO I'paJaluii, 0OBIYHO 2-5, HampuMep: YepHBIH
OeIbIif, OJTHOLBETHBIN (MJIM KPacHBIN, WM CUHUM, WK 3€EHbII) OeNblif, MHOTOIBETHBIN (UEPHBIH,
KpacHBIN, CHHU, 3eNIEHBIN) OCTIBIN.

MOHOXpOMHBIE MPHUHTEPbI UMEIOT CBOIO COOCTBEHHYIO HHINY M BpsI JU (B 0003pHMMOM
OyayuieM) OyIyT MOJHOCTHIO BEITECHEHBI MTOTHOI[BETHBIMHU.

[Tomyunnu pacnpocTpaHeHHe MHOTOQYHKIIMOHAJIbHBIE MPUHTEPHI, B KOTOPBIX B OJHOM
npudope o0BEAMHEHBI NMPUHTEP, CKaHep, KOMUPOBAIbHBIN anmapaT u ¢akc. Takoe oObeaUHEHUE
paloHaIbHO TEXHUYECKU U YA00HO B paboTe.
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HoakawvyeHue NnpuHTEPa

Jna Havyana paBalTe OIpenenuMcs, Kyla HYKHO IOCTaBUTh IpuHTep. Ham HyxHa
yCTOHYMBAs [MOBEPXHOCTH (CTOJI WM IOJIKA BIIOJIHE MOAOWIET). PaccunThiBaiiTe paccTOsHUE TaK,
9T00BI OBUIO CBOOOJHOE MECTO JUIS OTKPBITHS KPBIMIKH M JIOTKa. [lomemienue, B KOTopom Oyner
CTOSITh IPUHTEP AOJDKHO XOPOIIO IPOBETPUBATHCSA, HO IPU 3TOM HE HYKHO CTaBUTh YCTPOMCTBO
BO3JIE OKHA IOJI «aTaKy» IPsIMbIX COJHEUHbIX Jyueil. [Ipocnenure, yToObl NpUHTEP HE CTOSAT BO3JIE
UCTOYHUKOB TEIUIA, XO0J0Ja M BIaXHOCTH. [locTapaiiTech He CTaBUTh YCTPOWCTBO Ha Kparo
MIOBEPXHOCTH (TI0JIKH, CTOJIA), BO N30€KaHUE BOZMOXKHOT'O MaACHUS.

Tenepb, nocraeM mpuHTEp, Kabens K HEMY, YCTaHOBOYHBIH JMCK U KapTPUIK.
OcBo00X/1aeM NMPUHTEP OT YNAaKOBOYHOMU JIeHThl. OTKpBIBaEM MEPEHIOI KPBIIIKY /ISl YCTaHOBKHU
KapTpuka (OOBIYHO pacIionaraeTcsi Wi B BEPXHEW 4acTH NMPHUHTEpa, WM B HIDKHEH). [Ipuiio
BpeMs BCTAaBUTh KapTpu/pK. 3BiekaeM KapTpumK M3 YyIAKOBKH, CHUMAeM YIIaKOBOYHYIO Oymary.
He cunpHO BCTpsIXMBaeM €ro HECKOJIBKO pa3, 4ToObl TOHEp pPaBHOMEpHO pacnpenenuics. He
Oeputech 3a 3eNeHyI0 001acTh KapTpuka. UToOBI €€ He KacaThCsl, BO3bMUTE KaPTPHUIK 32 PYUKY.

Teneps HaxoUM Ma3bl A1 KapTpHUIXKa (3a epeHel KPbIIKON) U aKKypaTHO €ro BCTaBIIIEM
70 mienmdKa. 3akpbsiBaeM Kpelliky. [Ipocneaurte, 4ToObl OHA MUIOTHO HpuUjeraia, HHaue Ipu Mnevatu
MOTYT BO3HMKHYTb OILIMOKHU.

OTkpbIBaeM JIOTOK aJisi OyMaru M 3arpykaeM B Hee JUCThI (kemarenbHOo He Oonee 100-
150mrT.). Cieaum 3a Tem, 4ToObI Oymara Jieskana poBHO (B IPOTHBHOM CIIydae 3TO MOXKET MPUBECTH
K 3aMSTHIO JIUCTOB).

[lepexomuM K HENOCPEICTBEHHOMY MOAK/JIIYEHHI0 NPHHTEPAa K KoMIbloTepy. bepem
Ka0elb MUTaHus, BCTABIIIEM €ro B pa3beM c3aau npunTtepa. Teneps gocraem USB kabens 11 Toro,
YTOOBI MOJKIIOYUTh YCTPOUCTBO K KOMIbIoTepy. OIUH Kpail MOAKII0OYaeM K CUCTEMHOMY OJIOKY
(4yTh TO3%eE, BO BpeMsl YCTAHOBKH JpailBEpOB), BTOPOH - B MpPUHTEP (KOMIBIOTEp W TPHHTEP
JIOJKHBI OBITH BBIKJIIOUEHBI!).
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Bxmrouaem KOMIIBIOTEP, KIACM ITOJTHOH 3aIrpy3KHu. Bxkmarouaem IIPUHTEP B CETH, BBIKIIOYATECIIb

MUTaHUE CTaBUM B pabodyee MOJIOKEHHE. BeTaBiisseM yCTaHOBOUHBINA JAMCK U CJEIyEeM IOJCKa3KaM
Ha okpaHe. Ilocne ycTaHOBKM ApaiiBEpOB pacreyaTaeTcsl TECTOBas CTPaHULA. 3aTeM MOXKHO
YIpaBJIATh HACTPOHKaMu MpUHTEpa, 3aiias B [Tyck — Hactpoiiku - IlpunTeps! u Gaxcel.

e 1w o

e R Comomsmm rawe

- [

Ha nucke c npaiiBepamu MoxHO HalTH mporpammy Adobe Acrobat Reader (B HOBBIX

npuHTepax MoxeT uAatu Adobe Acrobat 9), ¢ moMompbio KOTOpOM MOXHO co3iaBaTh (haiiibl ¢
pacmmpenuem pdf. Tak ke MOXXHO yCTaHOBUTb MHOKECTBO CTOPOHHUX MpOTrpamMM M YTHIIMT,

KOTOpBIE€ Oy/ET CIEAUTh 32 PacX0JOM TOHEpA, MPEAOCTABIATh MOJHBIM OTYET O MeyaTH, yCTaHOBKA
OTpaHMYEHUN Ha KOJIMYECTBO KOMMH M MHoroe npyroe. Bor HekoTopesie n3 Hux: InkMonitor

(xoHTpOJIb pacxoza ToHepa u Oymaru), APFill (mmanupoBanue pacxona Matepuanos), Printer Usage

Cencor (cratuctuka nedatu), Printing (mpoBepka CKOpOCTH MEYaTH).

Xoa padoThI:

1.
2.

[TonxsmrounTte MPUHTEDP U MPOBEPHTE paOOTOCTIOCOOHOCTb.

HactpoiiTe npunTep Kak ceTeBOi B JOKAJIBbHOW CETH U MPOBEPhTE PabOTOCIIOCOOHOCTH
IIPUHTEpA.

CocTaBuTh CpaBHUTENbHYIO TAOIUIy XapaKTEPUCTHK PA3IMYHBIX IPUHTEPOB.

KoHnTpoJsbHbIe BONpochI

1.
2.

No Ok~

VYkaxuTe OCHOBHBIE XapaKTEPUCTHKH MPHHTEPOB.

Kakwne turmbr nHTEpEHCOB CYIIECTBYIOT IS TOAKIIOUEHHS TPUHTEPOB, UCTIONH30BATh
CETh UHTEpPHET?

MOXHO MOJKITIOYUTD /1B IPUHTEPA U 00JIE€ K OJTHOMY CUCTEMHOMY OJIOKY?

Kakwue Timbs! npuHTEPOB CYIIECTBYIOT?

VYkakuTe NpuHIUI paboThl CTPYWHOTO NpUHTEpa?

Ha3zoBute HeocTaTKu KaX10T0 BUa IPUHTEPOB.

UTto Ha3bIBaIOT TEpMOCYOIMMaIUeii?
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IpakTnueckasi padora Ne 9
Tema: [lonkmodyenue u ucciegoBaHre padOThl HECTAHJAPTHBIX NMEePU(EPHITHBIX YCTPONUCTB.
ean:
— NpHOOPECTH HAaBBIKU PAOOTHI U HACTPOMKHU IEMOHCTPAIIMOHHONW TEXHUKH;
— Hay4YUThCs MPABUIBHO IKCILTyaTHPOBAaTh Web-kaMepy u 1iudpoByro BUICOKaMepy

CTyaeHT 10J15KeH
3HATH (AKTYyaJIU3aUsA):
— OCHOBHBIC XapaKTEPUCTUKU U MIPUHITUT PAOOTHI IEMOHCTPAIIMOHHONW TEXHUKH;
— OCHOBHBIC XapaKTEPUCTUKU U MPUHITUT pabOThl IUPPOBBIX U web- kKamep;
yMeTh:
— HacTpauBaTh M SKCILTyaTHPOBATh HECTaHAApTHBIC NiepudepuitHbie yCTPONCTBA;

Teoperuyeckuii Marepuas:

MyabsTHMeIMHHBIN IIPOEKTOP

MynpTumeauitHbli mpoektop (puc.l) npeacrasnser coboi anmnapar, 00ecreunBarOLUui BbIBOJ
(mpoenupoBaHue) Ha OONBLIOW HKpaH BUAEO HH(pOpPMAIMM, MOCTYHAIOIIEH OT OJHOI0 WU
HECKOJIbKUX BHEUIHMX MCTOYHHUKOB - KOMIIbIOTEpA, BUJCOMArHuTo(hoHa, CIyTHUKOBOI'O PECUBEpA,
DVD-nneepa, BueokaMepbl, TeIEBU3MOHHOTO TIOHEPA U T.11.

pUCYHOK | MynbTUMEANINHBIN IPOEKTOP.

JIr000#1 MPOEKTOpP MOXKET MCIOJIb30BaThCsl ¢ BHEIIHUM HMCTOYHMKOM HH(OpPMAIMH, OJHAKO B
HEKOTOPBIX MOJIENIAX MPEAYCMOTPEHA BO3MOXKHOCTh MIOKa3a MPEe3eHTaLui ¢ 3aMCcH Ha (QI3II-KapTy
OTpeIeNIEHHOrO (HE CIMIIKOM 0O0JbIIOro) o0béMa KOMMbIOTEpHON MH(OpMAIMU. DTO MO3BOJIIET
MIPOM3BECTH BHJIEO TOKa3 0e3 HWCIOib30BaHUS KommbioTepa. Hammume PC-kapThl 00s3aTenbHO
YKa3bIBAETCSl B OCHOBHBIX XapaKTEPUCTUKAX MPOEKTOPA.

1.0cHOBHBIE XapPAKTEPUCTHKH

OCHOBHBIMHU XapaKTEPUCTUKAMHU MYJIbTUMETUITHOTO MPOEKTOPA SBJISIOTCS:

- paspeniaronas ciocoOHOCTh (pa3pelieHue),
- CBETOBOM MOTOK (SIPKOCTB),
- BEC.
JIONOJTHUTENBHBIMH XapaKTePUCTUKAMU MYJIbTUMEAMHHOTO MTPOEKTOpa SABISIOTCS:
- —KOHTPaCTHOCTH,
- —pPaBHOMEPHOCTH OCBEILEHUS,
- —Hamure ZOOM-00beKTHBA,
- —KOJINYECTBO U THIIbI BXOJHBIX U BBIXOJHBIX Pa3bEMOB.

Pa3zpemaomas cnoco0HOCTb - JAHHBI MapaMeTp XapakTepusyeT YHOOHOCTh BHIEO
KapTUHKH, CO3/1aBaeMOW TPOEKTOPOM, W ONpPEACTSeTCS YHCIOM CBETSAIINXCS DJIEMEHTOB -
nukceneir KKJ[ wmmm mukposepkan. [lo paspemaromieid CrmocoOHOCTH TPOEKTOPHI  OOBIYHO
COOTBETCTBYIOT BHJICO KapTaM, HCIIOJIB3YEeMbIM B TIEPCOHANBHBIX KOMIBIOTEpaX W paboumx
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cranusax: VGA (640x480), SVGA (800x600), XGA (1024x780), SXGA (1280x1024), UXGA
(1600x1200). B kaxmoi mape uyucesa MEpPBOE IMOKA3BIBAET YUCIIO MHUKCEJIEH MO0 TOpU30HTAH, a
BTOPOE - M0 BEPTUKAIU N300pakeHrs. UeM BBIIIE pa3pelieHue, TeM MEHBIIIE pa3Mephl CBETAIIUXCS
DIIEMEHTOB M 0oJiee KayeCTBEHHO H300pakeHHMEe Ha JKpaHe. PekomeHiyemoe paspelieHue B
3aBUCHUMOCTH OT IPOCIUPYyeMOid HH(OpMAIIHH:

— KOMITBIOTEPHBIC TPE3CHTAIlNH, TOATOTOBICHHBIE ¢ TMoMolblo Power Point, a Tarke

npoctas rpaduka u kpymHbeie TekeTel SVGA (800x600);
— Buneo 1 DVD-puiapMbl Ipy TpOCIMPOBAHUN HA dKpaH ¢ auaroHainbio 10 3 M - SVGA

(800x600);

— Tabimipl, oAroToBicHHble B Exel, Menmkue TekcThl, apxutekTypHas rpaduka - XGA
(1024x780);

— Buaeo 1 DVD-¢punbpMbl py npoenupoBaHUK HA 3KpaH ¢ JuaroHanbio 6onee 3 M - XGA
(1024x780);

— CAD/CAM npunoxeHus, MallliHO- B IPHOOPOCTPOUTEIHHBIE YEPTEXKHU, Teorpadudeckue
KapThl U T.11. - SXGA (1280x1024).

Kak npaBuio, mpoeKkTopbl MMEIT BO3MOKHOCTh BOCIHPHUHMMATh CHUTHAJ C MEHBIIUM U C
OONBIIMM pa3pelieHreM, 4YeM HOMHMHAJIbHOE, 3a CYET HCIOJIb30BaHUS KOMIPECCHM (CxKaTus
uHpopmanun). [Ipu 3TOM, €CTECTBEHHO, MPOUCXOAIT HEKOTOPBIE MCKAXKEHUS KAPTUHKH, 3a4acTyIO
3aMeTHbIE IS TJa3a. VIHTEHCHMBHOCTb 3THUX MHCKaXEHMH 3aBUCUT OT KadecTBa alropuTMa
KOMIIPECCHUH, HCII0JIb3YEMOT'0 B KOHKPETHOM ITPOEKTOPE.

Haunnyumias xapTuHKa Moiydaercs B cllydyae, KOrJla pPa3pelieHUs] KOMIIbIOTEPHOW BHUIEO
KapThl U IpoeKTopa coBnagatoT. [losToMy He cienyer npeHeOperaTb BO3MOXKHOCTBIO JIEIKOM
NEPEHAaCTPOMKH pa3pelleHus] BUAEO KapTbl KoMmIiploTepa. UTo KacaeTcs BHUJEO CTaHAApPTOB, TO
OOJBIIMHCTBO IPOEKTOPOB MOAJEPKUBAIOT HauboJiee pPACIpPOCTpaHEHHbIE CUCTEMBI IL[BETHOCTHU
PAL, SECAM, NTSC 3,58 u NTSC4,43. Hogeliiue Mopaenu, Kak MPaBUIIO, MOAIEPKUBAIOT
dopmat HDTV - TeneBuneHme BbICOKOM YETKOCTH.

KoHTpacTHOCTB - 3TO OTHOLIEHHE MAaKCHUMAJIbHOW OCBEIIEHHOCTH KOHTPOJIBHOTO JKpaHa K
MUHMMaJIbHON TpU MpPOEHMPOBAHUMU OEJIOr0 M YEpHOro TMoJig COOTBETCTBEHHO. C  3TUM
IIOKa3aTeJIeM CYILECTBYET HEOIIPEAEIEHHOCTD, TAK KaK B ITACIMIOPTHBIX JaHHBIX IPOEKTOPOB MHOTAA
HET CChbUIOK Ha CTaHJapT U3MEHEHUSs, U HE MOHATHO, OTHOCSTCS JIU JaHHbIE KOHTPACTHOCTH TOJIBKO
K LEHTpY u300paxeHus wiu BbiBeAeHbl no meroauke ANSI. ITlocnenHss npemycmaTpuBaer
YCpEIHEHHE TaHHBIX U3MEPEHUN 10 BeCbMa pacIpeeICHHBIM 30HaM (0e3 IIEHTPaIbHOM) OTACIBHO
JUist 0€J0ro W YEpHOro MoJieH M BBIUMCICHHE OTHOUIEHMS CPEAHMX BEIMYMH, KOTOPOE B MTOIe
penko mpesbimaer 150:1. Bricokast KOHTpacTHOCTh OCOOEHHO BajkKHA B YCJIOBHSIX, KOTJ]a IIPOEKTOP
paboTaeT B OCBEIIEHHOM ITOMEIEHHUH.

PaBHOMepHOCTH OCBellleHUsl - MOKa3bIBAET OTHOIIEHHE MUHUMAJIbHON OCBEIEHHOCTH (Ha
nepudepun H300paXKeHus1) K MaKCUMaJIbHOW (B €ro IIEHTpe); B XOPOLIUX MPOEKTOPax 3STOT
nmokazatesb npesbimaeT 70%.

Hanuune ZOOM-o0bexkTHBA

BonbumHCTBO COBPEMEHHBIX MYJIbTUMEAUNHBIX MIPOEKTOPOB KOMIUIEKTYIOTCS
BapHOOOBEKTHBAMH C U3MEHSEMbIM (DOKYCHBIM paccTOSHUEM (TaK Ha3bIBaeMble, OOBEKTHBBI C
Tpancpokaropamu, i ZOOM-o0bekTuBbl). Hamnune ZOOM-00beKkTHBa CYIIECTBEHHO
yIpouiaeT MOATrOTOBKY K BHJIEO IOKa3aM, T.K. IMO3BOJIIET MEHATh pa3Mep H300pakeHus, He
nepeaBuras npoekTop. B Haumboree  COBEpIIEHHBIX MOJENSAX OOBEKTHBBI  OCHAILEHBI
AJIEKTPOIIPUBOAAMH, MO3BOJISIONIMMU HE TOJBKO BPYUHYIO, HO U ¢ myJibTa Y u3MeHATh MacuTad
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M300paKeHUST U PETYIUpPOBaTh (POKYCHPOBKY. ITO KauyecTBO, 0€3yCIOBHO, YI0OHO, OCOOEHHO MpH
[IOTOJIOYHOM KPEIUIEHUH IIPOEKTOpA.

Kosin4ecTBO M THIIBI BXOJAHBIX M BBIXOJHBIX Pa3bEéMOB (IIaHEIb COSUHEHMI)

[TpoeKTOpBI MOTYT JOCTATOYHO CHIJIBHO Pa3iMyaThbCs COCTABOM IaHENIH coeauHeHui. JIro0oii
MIPOEKTOP UMEET, MO KpaitHel mepe, oauH KoMmibioTepHblid (RGB) wiu Buieo BXoa st COeTMHEHUS
C BHEUIHUM HMCTOYHHMKOM JaHHBIX. COBpEMEHHBIE MPOEKTOPBI UMEIOT JOCTATOYHO PA3BUTYIO MAHEIb
COEIMHEHUH, BKIIIOYAOLYIO

— 1 umm 2 RGB Bx01a,
— 1 RGB BpIX0A 17151 napaJiiebHOr0 NOAKIIOUYEHHUS KOMIIBIOTEPHOI'O MOHUTOPA,
— HECKOJIbKO ITOPTOB ISl HOJKJIFOUEHHS BUIEO UCTOYHUKOB.

Kak mnpaBuno, MynpTUMEAMa W BUJEO MPOEKTOPHI CHOCOOHBI BOCIHPUHUMATh Kak
KOMIIO3UTHBIE (HU3KOYACTOTHBIE) BHIEO CUTHAIBI, TaK U 0oJiee KaueCTBEHHbIE CUTHANIBI (popmaTta S-
video. IloaTOMy MpPOEKTOPHI MMEIOT OJHY WM JBE IMapbl KOMIIO3UTHBIX W S-video pazbEMOB.
Haubonee coBepieHHbIE MOJETN MMEIOT TAK)KE pas[elibHbIe BXOABI JUII KOMIIOHEHTHOTO BHIIEO
CUTHaja, 00EeCIeYnBaIOLIEro HauIyyllee KauecTBO u300paxxeHrs. KOMIIOHEHTHBII CUTHAT MOXET
IIOCTynaTh OT CIYTHUKOBBIX TOHepoB HDTV m ot Hekoropsix DVD-muieepos, 1 mmm 2 ayauo
BXOJla, TIOCIEHHE MOJIEIH TPOEKTOPOB OCHAIIAIOTCA TaKkKe BXOAOM Il  LU(POBOTO
KoMITbIOTepHOTO curHaina (¢popmara DVI).

MoryT TakXe NpPUCYTCTBOBaTh pPa3bEMbl I MOAKIOYEHUS KOMIBIOTEPHOM MBbIIIM, IS
yIpaBJICHUS MPOSKTOPOM OT BHEIIHEro KommbloTepa (muHbl RS-232 wim USB), mis noakroueHus
BHEUIHETO ayAHO YCUIIUTES.

2.OyHKIMOHAIbHbIE BO3MOKHOCTH

CoBpeMeHHbIE MYJIbTUMEIUITHBIE MPOEKTOPHl MMEIOT, KaK IMpaBUiIO, CTAaHAAPTHBIA Habop
(YHKIIMOHATIBHBIX BO3MOXKHOCTEH, CPe KOTOPBIX:

— HaJM4yhe 3KPaHHOI'0 MEHIO W myibTa aucTaHuuoHHoro MK ympasnenus (MHorna Taxoi
MyJAbT MOKET NMPEBPAIIATHCS B KaOENbHBIH),

— HHBEpCUs M300paXeHUs M0 TOPU3OHTAIM M TI0 BEPTUKANIHU, YTO MO3BOJISET MCIIOIB30BaTh
IIPOCBETHBIE SKPAHBI U IOTOJIOYHOE KPETIEHUE IIPOEKTOPA,

— BO3MOXKHOCTb PET'YJIHPOBKH IPKOCTH, KOHTPACTHOCTH, YETKOCTh N300paXKEHHUS,

— BO3MOYKHOCTb HACTPOWKH LIBETOBOM I'aMMBHI,

— BO3MOJKHOCTb ITOICTPOUKH IO ITapaMeTPphbl BXOIHBIX KOMIIBIOTEPHBIX U BUJIEO CUTHAJIOB,

— BO3MOXKHOCTb JIUCTAQHI[MOHHOTO YIIPaBJIEHHUS KypcopoM KoMIbioTepa (Tak Has.
uH(ppakpacHasi SKpaHHasi MbIIIb)

— BO3MOXKHOCTb  MEXaHHYECKOM  KOPPEKTUPOBKH  TpaleUUUAANBHBIX  HMCKaKEHUU
n300pakeHus (BBIIBI)KHBIC HOKKH UM CMEIaeMblii 00bEKTHB),

— BO3MOXKHOCTHb BbIOOpa s3bIKa MEHIO (K COXAJIEHUIO, PYCCKUH, Kak MpaBHIIo,
OTCYTCTBYET).

Kpome Toro, HeEKOTOpble MPOEKTOPbl HMMEIOT JONOJHHUTEIbHbIE (YHKIHMOHAIbHbIE
BO3MO>XHOCTH:

— CTOI-KaJp - BO3MOXKHOCTh "3aMOpO3UTh" H300paxkeHue,

— "snexkTpoHHas nyma" - BO3MOXKHOCTH CHIIBHOTO (110 30 pa3) yBeNIWYEHHS BBIJEICHHOTO
y4JacTka U300pakeHus, MOCTYMAIOIIET0 U3 KOMIbIOTEpa,

— ¢yHKuMs "KapTUHKa B KapTUHKE"' - BO3MOXXHOCTh OJHOBPEMEHHOTO IIOKa3a
M300paKeHM, MOCTYNAOUINX OT JBYX HE3aBUCHUMBIX HCTOYHHUKOB,
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BO3MOJKHOCTh  JJIEKTPOHHOM  KOPPEKTHUPOBKM  TpalmeUUUIAIbHBIX  HMCKaKCHHUI
n300pa’keHus B BEPTUKAIBLHOM, a B IOCJIEIHEE BPEMS - M B TOPU30HTAILHON TIOCKOCTH,
¢ynkuus A/V MUTE - 3areMHeHH€e SKpaHa U UCKIIOUEHUE 3BYKA,

(byHKIHUS «3aHABEC)» - OTKPBITHE WM 3aKPBITHE YACTU U300paKeHHUs,

BCTPOCHHBIN cnoT anst PC-kapThl, 4TO AaéT BO3MOXXHOCTH MPOBOAMTH MpPE3eHTAUHN 0e3
KOMIIBIOTEpA,

BCTPOCHHBIM CIIOT JUIs ONIMOHHOHM IUIaThl, OOecreYMBaroNieil OecrpOBOIHBIN HpPUEM
YIPABJISIOUIMX U KOMIIBIOTEPHBIX CUTHAJIOB,

Jla3epHas yKa3Ka, BCTPOCHHAs B IyJIbT JUCTAHLIUOHHOTO YIIPABIIEHUS,

¢bynkums IRIS - aBTomMaTuveckast moJICTPOMKa SIPKOCTH U300paKeHUs B 3aBUCUMOCTH OT
OCBEIIEHHOCTH ITOMELIEHUS,

HaJM4Yre SYKOHOMUYHOTO PeXuMa paboThl (YMEHBIICHHE CBETOBOTO MmoToka Ha 15-20%,
o0ecrnieunBarollee yBelmueHe cpoka ciyk0sbl ammbl B 1,5-2 paza),

aBTOMATUYECKOE YIpaBICHHE PEKUMOM pabOThl BEHTHIATOPA B 3aBUCUMOCTH OT
TEMIIEPATYPbI OKPYKAIOILEH CPEbl,

nojJiepKka 1U(GPOBBIX TeneBU3MOHHBIX cTaHaaptoB DVT m HDTV (reneBumenue
BBICOKOUW YETKOCTH),

BO3MOKHOCTh BBIOOpa (hopmata nzodpakenus (4:3 wmu 16:9),

3alIOMHHAHUE YCTAaHOBOK IPOEKTOPA ISl OOJIBIIOr0 KOJTUYECTBA HCTOYHUKOB CUTHAIA,
BO3MOYKHOCTh 3aMEHBl OOBEKTMBA W HAIWYHE CMEHHBIX JUIMHHOQOKYCHBIX U
KOPOTKO(OKYCHBIX OOBEKTHUBOB,

BO3MOXXHOCTh MEXaHHYECKOTO CMEIIEHUS OOBEKTHUBA, YTO OCOOEHHO BaXXHO IIpU
CBEICHUU M300paKEHUI1 OT HECKOJIBKUX MPOEKTOPOB,

HaJIM4YUE CETeBOr0 KOHIEHTPAaTopa, OOECIEeUnBAIONIEIO BO3MOYXHOCTh BKIIOUYCHHS
IIPOEKTOPA B JIOKAJIBHYIO CETh,

BCTPOEHHAs IPOrpaMMHas 3aliiuTa OT KPak ¥ HECAHKIIMOHUPOBAHHOT'O MCIIOJIb30BaHMS,
CHeNHaTbHYIO (PYHKITHIO A7l paOOThI C UHTEPAKTUBHBIMU JJOCKAMH,

ABTONO/ICBETKA KJIABUIII HA MTaHEJN YIPABIICHHUS,

BO3MOXXHOCTh YCTAaHOBKM COOCTBEHHOM 3aCTaBKH Ha SKpaHe.

Pa3bembl U rHe3aA.

I

) 3

COMPUTER IN/Component Input Connector (Mini D-Sub 15 pin)
MONITOR OUT Connector (Mini D-Sub 15 Pin)

PC CONTROL Port (DIN 8 Pin)

S-VIDEO IN Connector (Mini DIN 4 Pin)

VIDEO IN Connector (RCA)

AUDIO Input Jacks L/R (RCA)
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IIpumep NoaKJIOYEHHsI IPOEKTOPA.

VIGA signal cable (suppiedt)
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1. MoakJIr0YeHHE MPOEKTOPA K KOMIILIOTEPY

1. TloaxnrouuTe MIHYpP MUTAHUS.

BcraBpre miHyp nutanus B po3etky ACIN Ha mpoekTope.
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PasbeM LWHypa nuTaH1A
(MNMpwunaraetca)

2. CHUMUTE KPBIIIKY O0BEKTHBA.

3. Honcoenmunure VGASignalcable x cuctemMmHOMy OJI0KYy KOMITbIOTEpa (BHUACOKApTa) U K
npoektopy B rHe3no COMPUTERIN. MonuTop mnoOAKiIOYaeM K MPOEKTOPY B THE3JO
MONITOROUT

4. BxitoueHue NUTAHUSL.

Haxwmure knonky ON/STANDBY. Ilutanue BKIIOUUTCS, U ClEOylOIIMEe 3 WHIUKATOpa
3aropstcs 3eneHbiM 1BeToM: ON, LAMP u FAN. Uepe3 KopoTKuil TpOMEKYTOK BPEMEHU MOSBUTCS
HavyaJbHbIA SKpaH.

IIpumeyanus

* HayanpHbIi1 3KkpaH yepe3 HEKOTOpoe BpeMs ucue3HeT. Bbl MoxeTe yOpaTh HauanbHBIN IKpaH
paHbllle, Ha4aB BBIOJIHEHHE KaKoW-Tn00 onepanuu. Bel Takke MO)keTe HaCTPOUTh KOH(PUTYPALIHIO
yepe3 MEHIO Y CTaHOBKa JAMCILIes TaK, YTOObl HAYaJIbHBIM SKpaH HE MMOKa3bIBAJIC

* Ilpu mepBoM Imocie MOKYNKH BKJIIOUYEHMM TNPOEKTOpa, MOcjie TOro, Kak Oyxer yOpaH
HayvalbHbIM 9KpaH, 0TOOpa3UTCs MEHIO SI3BIK.

Beikiouenne nuTaHUA

Hasxxvurte knonky ON/STANDBY

Ha skpane mosiBuTCs cooO11eHne, NoATBEpkKAatollee Balle HAMEPEHNE BBIKIIOYUTh ITUTAHUE.
D10 coobiieHue vepe3 Hekotopoe Bpems ucuesHeT. (Ilocime Toro, kak cooOiieHne MCUYE3HET, ITa
oreparius Oosbliie He JeHCTBYET.)

Eue pa3 na:xkmute knonky ON/STANDBY

DOKpaH BBIKJIIOUYUTCS, HO BHYTPEHHHUH OXJQXIAIOIIUNA BEHTHIATOpP OyaeT NpoaoiKarh
paboTaTh B TEUYEHHME €lle HEKOTOporo BpeMeHH. llocie 3Toro mpoekTop mepener B pexuM
OKUJaHUS.

Bo Bpems oxnaxnenus unaukatop LAMP muraer. B 3ToM cocTOsSSHUM MOBTOPHO BKJIFOYUTH
MUTaHUE HEJb34.

[Tocne Toro, xak mHaukarop LAMP mnoracHeT, oXia)XAaroIuil BEHTWIATOP IPOJIOJIKAET
paboTaTh B T€UEHHE HEKOTOPOTO BPEMEHH, YTOOBI YAAINUTh U3JIMIIHEE BHYTpeHHEee Terwio. Eciu Bbl
TOPOIHUTECH, B ’TOM COCTOSTHUU MOYKHO MTPOCTO OTKIIOYUTD LITHYP MUTAHUS.
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Web — kamepa

Web - kamepa ucrosnb3yercsi Kak yCTPOHCTBO Uisi cheMKU Bujaeo. OHa ympaBisieTcs: yepes
kommnbioTep. OCHOBHas 3a7aya — OOIIATHCS C JPYTUMM IOJb30BATENAMU 4epe3 BHEO0-yaT, I/
MO’KHO BUETh cobecenquuka. Ilepegaua Buieocursanga uaeT B pexuMe pealbHOro BpeMeHu. EcTb
elle CIoCcoObI HCITOJIb30BAHMSI TAKOW KaMepbl, HAIIPUMEp, CHATH JIIOOUTEITCKOE BUIEO B KOMHATE.

OrpomHOE OOJIBIIMHCTBO JOMAmIHUX Jro0uTenabckux Web kamep mmeror matepdeiic USB.
[Toxxiro4aroTCs K COOTBETCTBYIOIIEMY IOPTY HA 3a/JIHEH CTCHKE CHCTeMHOTro Oioka. [ToakimodaTtsh
MO>KHO IIpH BKJIIOUEHHOM KOMIIBIOTEpE, TaK K€ KaKk M OTKIo4aTh. Eciu kamepa JOMOIHUTEIBHO
cHa0)KeHa LIHYpOM MHMTaHUsS, TO €ro MOJKJIIYAIOT B ceTeBOH (uiabTp B po3eTky. MOXHO U
HaIPSMYIO B 3JIEKTPUYECKYIO CETh.

Hactpoiika WEB-kamepb1

Jnia Toro, uto6s1 Windows yBujena kamepy, HEOOXOIUMBI JpaiiBepa.

1. JlpaiiBepa mpriararoTcsi Ha KOMITAKT-JIUCKE, TIPUOOPETCHHOM BMeCTe ¢ Kamepoi. Jlucku
BXOJIAT B KOMIUIEKT MHOTHX KaMep.

BHuMarenbHO mpouMTaiiTe PyKOBOACTBO MO 3KCIUTyaTalMH. Eciau TaM HamMcaHO cHavaja
MIOCTaBUTh JpaiiBepa, MOTOM MOJKIOYaTh (WIM HA00OpOT), TO Tak MW Jeiaiite. YcCTaHOBKa
JpaliBEpoB C JHMCKa HE CIIOKHAs 3anada. J[oCTaTOYHO NpPOCTO BCTaBUTh IUCK B JAMCKOBOJ, H
OTKpOETCSl TporpamMMa ycTaHOBKHM. Jlanmee BbIOpaTh ONEpalMOHHYIO CUCTEMY M HaXKaTh
«YcraHoBUThY. Eciny Takoro He MpOM30ILIO, TO OTKPONTE 3TOT JUCK B NMPOBOJHUKE M HaWIUTe
ycraHoBouHbIH (aitn. O umeer HazBanue «SETUP», «Install» nnam HazBaHue mMonenu Kamepsl.
OO6pamaiite BHUMaHuE Ha THN ¢aiiia, T0JDKeH ObITh «*.exe» win «lIpunoxenuey.

2. beiBaroT ciydau, 4yTto Kamepa mpuoOpereHa Oe3 aucka. e B3saTh npaiiBepa? Toabko
cKayaTb C HWHTEpHETa, ecid TpeboBaTh Yy IMpoJaBLIero dyenoBeka Oecrosie3Ho. g storo
HE00X0IUMO:

— CHauaja HaJio MOCMOTPETh Ha (pUpMy MPOU3BOJUTEINS, 3aTEM B HHTEPHETE YePE3 MONCKOBHUK
HailTH opUIMATIBHBIN CaiT U y)Ke TaM HailTu apaiiBep it JaHHOW Moxaenu.Ecnu u 3ToT crocol He
MIOMOT, TO 110 Ha3BaHMIO (PUPMBI U MOJIEJIN HAWTHU JIpaiiBep B IPYrOM MECTE;

— HallTu gpaiiBep mno wuAeHTUUKAMOHHOMY HoMepy. Hano otkpeite «J/lucneruep
yCTpOHCTBY» (MpaBoil KHONMKOM MbIHK 10 «Moii kommnbroTep», CoiicTBa, ecinu 310 Windows XP To
JIOTIONIHUTENBHO TOHAA00UTCST nepedTu Ha Biiaaky «OOopynoBanue», Tam «Jlucnerdep
ycrpoiictB»). Hyxkuo naiitu Web kamepy. Ona Oymer nm6o B USB ycrpoiicTBax, nubo B
«3ByKOBBIE, BHJEO U UIpoBble ycTpoiicTBay. Kamepa 6e3 gpaiiBepoB Oyaer HMeETh
BOCKJIMIIATENbHBIA 3HaK Bo3je Ha3BaHus. lllenkaeM mo Hel mpaBoil KHONMKOW MBIIMIM U BBIOMpaeM
CsoiicTBa (puc 2).
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Pucynoxk 3. ID o6opynoBanust

3). IlepByto cTpouky

— CKayaTh JpaiBep-mak. IT0 HAOOp ApailBEpPOB /I Pa3IMUHBIX YCTPOUCTB. 3aT€M OTKPHITh
9TOT JpaiiBep-TMaK W MOUCKATh TaM 4TO-JI100 11 BeO kamep. Mnu Takke B aucrneTdyepe yCTPOUCTB
BBIOpaTh «OOHOBUTH JpaiBEpPHI...» U 3aTeM «ABTOMATUUYECKHI MOUCK JApaiBepoB»(puc.4).

-

Pucynok 4. ABToMaTH4eCKUii MOUCK IpailBEpoB

3. Eciu Web kamepa npeaHasHaueHa s pabOThl 0e3 JIpaliBEpOB, TO €€ MOKHO Cpasy

MOJIKITIOYNTH ¥ Ha4aTh C Hel paboTats.
HUcnoan3oBanue WEB-kamepbl

EcTb HECKOIBKO BapHUaHTOB MO HUCIIOJIb30BAHUIO Web KaMCpPbI U €€ ITapaMETpPOB.
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1.  Ecnwm ¢ gpaiiBepamMu Kamepbl YCTaHOBUJIOCH MPHIIOKEHUE, TO OTKpbiBaeM ero (ITyck —
[Iporpammsbl, Win yepe3 spibIK Ha pabodeM croie). B oTkpeiBmICics mporpamMme
MOKHO HAaCTPOMTh pa3IUYHbIE IapaMeTpbl KaMephbl, SPKOCTb, LIMPHUHA U BHICOTA,

Ka4ecTBO.

2. IIporpaMMsbl 17151 BUAEO-4aTOB MCIOJB3YIOT CBOM OTAEJIbHbIE HACTPOMKHU Kamepbl. DTO
Skype, ICQ, MailAgent u npyrue.

3. Iporpammbr ans paboTel ¢ kamepamu. OHHM pacmmpsioT (yHKIHOHaN. Hampuwmep,

oecrutatapie Webcam Plus! Lite, WebcamXP wiu 6onee npodeccruonanbHas miaTHas
WebcamMax. Hactpoek u ¢GyHKIMA Tak MHOTO, YTO paccMaTpuBaTh MX OTICIBHO
3/1€Ch HE CTOMT.

Urak, ecniu Bl ycranoBwiu cBoro Web kamepy M HAacTpOHIIM €€, TEHeph MOXKHO CMEJIO
Ha4yaTh OOIIATHCS CO CBOMMH 3HAKOMBIMH H JIPY3bsIMHU, Y€pe3 CKAWIl, OJHOKIACCHUKH, BKOHTAKTE
WJTU APYTUE CEPBUCHI.

Boibupate nudpoByro  BuAgeokamepy AN CEMEMHBIX HYXJ ClIeayeT B  TaKoi
MOCIIEI0BATEILHOCTH.

1. Tum uudpoBoii BuaeoKaMepbl
Tun mudpoBoil KaMmepbl 3aBUCUT OT TUIA HOCUTEINS, Ha KOTOPBIM OyAeT 3amuchiBaThCS OTCHSITHIN
Marepuai. PaccMoTpuM caMble OAXOASIIINE TUTIBI BUCOKAMED JIJIsi CEMbH:

FUATRNACATE

DVD. XapakTtepHoii 0COOEHHOCTBIO KaMep JaHHOTO TUMA SIBJISETCS TO, YTO 3alUCh JTAHHBIX
ocymectBisiercs Ha DVD, tounee munu DVD nauck. Buzaeozanuch mpoucxoautr B Qopmare
MPEG2 c¢ pazpemenuem 720x576. bnarogapst TakoMy THIy HOCHTENSI Bbl MOXETE Cpazy
MPOCMOTPETH 3acHATOE BUAeO Ha DVD-npourpeisarene. Ho 1aHHbBIN THIT BUJIEOKaAMEP HE ABISETCA
HaWJIy4lIUM BapuaHTOM JUUI CEMEWHON KaMepsbl, TaK KAK €CTh CJIEIYIOLNN THII.

Blu-ray. Jlanseni tun mudpoBeix Kamep 3amuchiBaeT Bujaeo Ha Blu-ray amck (mini-BD)
Onmarosapsi 4eMy MOJKHO 3amuchiBaTh BHJeo ¢ paspemenuem 1920x1080 B Full HD kauectse,
IpaB/a MpOIOJKUTEIBHOCTh BUJEO 3aMET 10 BpeMeHH He OoJiee yaca. /laHHbIN BapuaHT HAMHOTO
JIy4Ille CBOETO BBILIEYIIOMSHYTOIO aHAJIOTa, HO U CTOUT Ha MOPSA0K JOPOKE.

HDD. Takue Buaeokamepsl MO3BOJISAIOT 3alIUCHIBATh BUJCO HA BCTPOCHHBIN KECTKUI THUCK B
dopmate MPEG2 c paspemenuem 720x576. Kpome nstoro ectb HDD kamepni, koTopbie
MOAJEPKUBAIOT 3alUCh MIMpoKopopmaTHOro Buaeo (mpu Hannuuu ¢yHkuun AVCHD 720 wim
1080 muaMiT). HecoMHeHHOE MPEUMYIIECTBO 3aKIIOYAeTCsl B TOM, YTO Ha KECTKUU JHUCK B
3aBUCHMOCTH OT ero o0béma, BBl cMmokeTe 3ammcarth 10 10 gacoB Bumeo B HD ¢opmare. U3
HEJ0CTAaTKOB CTOUT OTMETUTh BBICOKYIO CTOMMOCTb Kamep ¢ nogaepxkoit AVCHD.

Flash. Cawmsbrit pacipocTpan€HHbIi 1 y10oOHBIH THI BHIeokamep. Kamepa ucronssyer ®momi-
NaMsATh JUIs 3allUCU U XpaHEHMs AaHHbIX. Kamepsl JaHHOrO THUIIa MOTYT MUMETh KaK BCTPOEHHYIO
namsTh, TaK M CHEHHAJIbHBIA CIOT A He€, Onarogaps 3TOMY Bbl MOXKET€ CBOOOJHO MEHSTh
3aloJIHEHHbIE KapThl, a TaK e JIETKO Iepenucarb C HUX BUJEO Ha KOMIBIOTEP WJIH HOYTOYK.
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[IpeumyiiecTBOM SIBIII€TCS TaKK€ M TO, YTO JAHHBIE KAMEPHl MMEIOT KOMIIAKTHBINA BUJI M Majbli
BEC, UTO OYCHb YAOOHO MIPH TPAHCIIOPTHUPOBKE U HOIIICHUH C COOOM.

2. Tun undpoBoro HocureJist
Tun BuAacOKaMmepbl MPEIAINOJaracT COOTBETCTBYIOIIMI TUN HOcuTens. B Buaeokamepax
WCIIONB3YIOTCS CIASAYIOIINE HOCUTEIH:

1. onTHyYeckuii TUCK;
2. KECTKUM HUCK;
3. GaduI-nmaMsTh.

IIpu BBIOOpE Kamephl OTAaBalTe MPEANOYTEHHE TOMY HOCHUTENIO, KOTOpBIM BaM Oyaer Oosee
yIOOHBIM B HCIIOJIb30BAaHHH, HO B CBOIO OYEpEeb MBI OBl MOCOBETOBAIN KaMEpPy CO CIIOTOM st
Flash xapr.

3. Pa3penenne 3anuMCaAaHHOT0 BH/1€0

Uem BBINIE pa3pelieHUe BUICO, TEM KadecTBeHHee OHO Oymer. Kpome Toro, ecnu BeI Oyzere
CMOTPETh 3allMCAaHHOE BHUJAEO Ha HIMPOKO(POPMATHOM MOHHUTOPE WM TEIEBU30PE, TO IJs ATOrO
HeoOxonuMo 4YTOOBI Kamepa cHuMana Bujpeo B HD kauectBe, a emé myume B Full HD.
PexoMenayeM Taike mpHOOpeCTH Kamepy, CHUMAIOIIYIO BHAEO C Pa3pelieHHEM HE MEHbIIE YeM
1440x1080.

B ocHOBHOM cheMKa UIET € MCHOJb30BAaHUEM IMUPOKOPOPMATHONW KAPTHUHKU, IOITOMY
peKoMeH1yeM uToObl KaMepa CHUMaJla BUJIEO B COOTHOIIEHUH 16:9.

4. KuakokpucrauinuyecKuii JKpaH

Jnst ynoOcTBa BUACOCHEMKH OYEHb XOPOIIO, €CIIM B BUACOKamepe Oyaer nmpucyrcTBoBaTh JKK-
skpaH. C MOMOIIBIO ATOTO 3KpaHa oneparop OyAeT KOHTPOIUPOBATh, U CIECAUTH 32 XOJAO0M ChEMKHU.
KenarenpHo, yToOb1 JKK-3kpaH nMen BO3MOXHOCTh MOBOpAaYMBaThCs B auarnazone ot 180 mo 270
rpanycoB. HoBble Mojenu KaMep OCHAalE€Hbl CEHCOPHBIM JUCIUIEEM, YTO JENAET YIPABICHHE
BUJIEOCHEMKOI1 OoJiee y100HOM U MHTEPECHOM.

5. Pexumbl chéMKH
HaubGonee nmomynspHbie peKUMBI ChEMKHU:

1. pexum Cymepku;
pexum Bocxon u 3akar;
pexum PerepBepk;
pexum llenzax;
pexum Ik,
pexum CHer.
bnaronaps HAMMYUIO TaKUX PEKUMOB MOXKHO MOJIYUUTh KAUECTBEHHOE BUIEO MPHU ChEMKE B

© ks~ w

COOTBETCTBYIOIIEH 0OCTaHOBKE.

6. Koau4vecTBO KagpoB B CEKYHIY

Uewm BpIIIIE ATOT TOKa3aTelib, TeM OoJiee TJIABHBIM M E€CTECTBEHHBIM OyneT Hn300pakeHue.
CoBpemMeHHbIE BUJIEOKAMEPBI MOIAEPKUBAIOT BUIEO C YAaCTOTOM OT 25 no 60 kaapoB B CEKYHIY.
CaMblIif onTUMaNIBHBIN MOKa3aTens s KaMepsl 3To 50 K/c.

7. Zoom

Z00m - 3TO BO3MOKHOCTh BHU3YaJIbHO MPUOIIKATE WU OTAAISATH CHUMAeMble 00BEKThI, YTOOBI
He moaxoauTh 6mmke. C MOMOIIBI0 YBETUYCHHUSI, BBI CMOXKETE MPUOTU3UTH HEOOXOAUMBIN 00BEKT,
nabbl OH XOpOUIO M B MOJHOW Mepe moman B Kaap. Ho mpu cuibHOM yBeNIMYEHHH KadyeCcTBO
M300paKeHUs 3aMETHO yXYIIIUTCS.
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[lokynasi Buzeokamepy, oTaaiiTe MpeanouYTEHUE ONTHUYECKOMY 3yMy, a He HU(POBOMY, TaK
KaK IIpY [IEpBOM BapUaHTE YBEIWYECHUE MPOUCXOIUT 3a CYET ONTUKH, & BO BTOPOM BApUAHTE 3a
cuér oOpe3aHus KpaéB Kajapa.

JonojsHuTe/bHbIE (PYHKIUH

Ilepenaua moroka yepe3 USB. Jlns 3Toif BO3MOXXHOCTH B BHJICOKaMeEpe MOJDKEH OBITh
BcTpoeH USB mopT, ¢ mOMOIIBI0 KOTOPOTO BBl CMOXKETE€ COCOUHUTH KaMepy C KOMIIBIOTEPOM H
HaCTPOUTh MOTOKOBYIO Ilepeaady BUJIEO C KAMEPHI.

Iloaki0ueHne BHeIIHero :kecTkoro aucka. Eciu Bel Oyznere cHUMAaTh AJUHHOE IO
MPOJOJKUTENIFHOCTA BUJEO, TO BaM JUIsl 3TOTO TMOHAJOOUTHCS OONBIIOE MPOCTPAHCTBO Ha
muppoBOM HocuTene. ITy NpodiIeMy MOMOXKET pPEUIMTh BO3MOXKHOCTh MOJKIIOUEHHUS K
BHJIEOKAMEPE BHEIIHETO KECTKOTO IMCKA.

®otope:xkum. C oMompi0 GOTOPEKMMA B BUACOKAMEPE BBl CMOXKETE HE TOJBKO CHHUMATh
BUJICO, HO U JeNaTh (DOTOCHUMKH, 4TO CJeNIaeT Bally Kamepy 0osiee yHUBEPCaIbHOM.

Maxkpocbémka. Hannune B kamepe pexuMa MaKpOChEMKHM JAaCT BO3MOYKHOCTb CHHMMAaTh
MEJKUE O0BEKThI KPYIHBIM IJIAHOM.

Benbimka. Hanuuue BCHBIKM B BHAEOKaMepe OYeHb HeoOXoIuMasi Bellb, ¢ MOMOIIbIO
KOTOPOU Bbl CMOKETE€ CHUMATh MPHU IJIOXOM OCBEIICHUH WJIK B TEMHOE BpEMs CYTOK.

Pesxkxum HOUYHOM CcbEMKH. [[aHHBIA PEKHUM JAaCT BO3MOKHOCTh CHUMaTh HOYBIO, HO YUTHUTE,
YTO Ka4eCTBO TaKOH ChEMKH B JIFOOOM ciiydae OyaeT TUIOXHM.

Barapesi. OGparute BHHUMaHUE Ha BpeMsi pa0dOThl OaTaped B aBTOHOMHOM PEXHME U BO
BpeMs ch€MKU. Ecnu ke Bbl OyieTe 04eHb MHOI'O CHUMaTh, TO BO3MOKHO BaM HEOOXOJUMO OyAeT
MpUOOPECTH OMOIHUTEIbHYI0 OaTapero WM ke 3aMeHUTh €€ HOBOMH, Ooyiee MOIIHOW, KOTopas
OyZIeT nepkaTh CBBIIIE 4-EX YacoB.

IIpousBoauTenn. [lonynspHbIMU TPOU3BOJUTENSAMU KaMep SIBISIFOTCS CIIEAYIOUE PUPMBI:

1. Sony;
Canon;
3. Samsung;

4. Kodak;
5. JVC;
6. Panasonic.

Buneoxamepsl 1715 BUA€0OHAOTI01eHUSA

Cy1iecTBYIOT ClleyIolIre BUIbl KaMep BUACOHAOIIOICHUS:

1. BeckoprnycHble BuAeOKaMephl YCTAaHABIMBAOTCS I CKPBITOTO BUACOHAOIIOICHUSI.

Kameps! jaHHOTO BU]a MOHTUPYIOTCS THOO B CTEHY, TM00 B MeOeIb.

2. KynoneHble BHIEOKaMEphl HWCIOJB3YIOTCS BHYTPU TOMEIICHUH, OCOOEHHO IS

HaOIOJIEHUsT B 3ajie CylmepMapkera Wid B HeOonbmiom kabuHeTe oduca. KymonbpHbie

BHJICOKaMePbl UIMEIOT (pOopMy YEPHOTO MIapa, ¥ KPEIUTHCS Ha TIOTOJIOK.

3. KoprycHbie BuieOKaMepbl HCIIOJIB3YIOTCS JUIS  CTAIl[MOHAPHOTO HAONIOJCHUS B

oducax WM TOPrOBBIX IIEHTpax. Takue KaMephl yalle BCEro MOXHO YBHJIETh Ha Kaccax

cynepmapkeToB. OmnpenenéHHbIMA MOJAETSIMU KaMep MOKHO YIPaBJIATh U3JaneKka MyTéM UX

MMOBOPOTA, YTOOBI OCMAaTPHUBATh TEPPUTOPHIO 11O KPYTY.

4. VYnuuHble BUIEOKAMEPBI MOHTUPYIOTCS HA CTEHY 3[aHUS WM CHEIHAIBHYIO OMOpY.

JlaHHBIE KaMephbl OTIUYHO aJIONITHPOBAHBI JIJII PabOTHI MPU XOJIOJAHON W JKapKOH Iorojae u

YCTOWYMBEI K ITeperaiaM TeMIIepaTyp U BJIary.

OT 49yBCTBUTEIHLHOCTH KaMephl 3aBUCUT TO, NTPH KAKOM MHUHUMAJIBHOM OCBEIICHHH KaMepa
CMOXKET pPa30opuuBO (PUKCUPOBATH TEPPUTOPUIO U JIIOOBIE TiepemenieHuss Ha Hed. Eciam Ha
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IIJIaHOBOM

MCCT€ YCTAaHOBKH MPCAIOJaracrcsa XOopomee€ OCBCHICHUC, TO 3aAyMbIBAThBCA O

9yBCTBUTEIHLHOCTH O0CO00 HE CTOWT, €CIM K€ Kamepa OyleT HaXOJWUThCS Ha ynHile ¥ paboTarth B

TEMHOE BpEMsI CYTOK, 3TOT MOMEHT HEOOXO MO MPOTyMaTh.

Hns

OOJNBIIMHCTBA CIy4aeB BIIOJHE MOJOWIET BO3MOXHOCTh KaMepbl (DUKCHPOBATh

n300paxeHue ¢ paspemieHueM B 420 JTMHUN.

Xox padoThI:

3ananuel.

1.

O3HakOMHUTCS €  MYJIbTUMEIUNHBIM  IPOEKTOPOM, ONHUCaTb €ro  OCHOBHBIE
XapaKTePUCTHKH U (PYHKIMOHATIBHBIE BOZMOKHOCTH.

2. TloxkmounTte MyJIbTUMEIUHHBINA MPOCKTOP K KOMIBIOTEPY WM K APYTOMY BHELTHEMY
UCTOYHUKY (BUIEOMarHuTo(OH, CIHYTHHKOBBIN pecuBep, DVD-mueep, Bumeokamepa,
TEJICeBU3UOHHBIN TIOHED U T.I1.).

3. OcyiecTBUTh Bce HEOOXOIUMBIE HACTPOIKHU (HampuMep: SI3bIK MEHIO, KOHTPACTHOCTb,
YEeTKOCTh, TPAIELHUIO U T.1I.).

4. TlpopeMOHCTpUpYHTE MPUTOTOBIEHHBIM BaMU Y4eOHO-IEMOHCTPAIMOHHBIN MaTepuasn
(npe3enTanus, Kiaur, (OTO, TAOIHIIBI U T.1.).

3aganue 2.

1. VYcranouth Web kamepy 1 poBEepUTHh pabOTOCIIOCOOHOCT.

2. TlogxmounTth HU(POBYIO BUICOKAMEPY U MPOBEPUTH PAOOTOCIIOCOOHOCTD.

3. CocraBUT Ta0NMIly CpaBHUTENBHBIX XapakTepucTUK Web -kamepbl U 1ubpoBoOi

BHUACOKAMCPEI.

KoHTposbHbIE BONIPOCHI:

1.

ok w

10.

11.
12.
13.

UTto Takoe MyJIbTUMEAUINHBIN TPOEKTOP?

Ero ocHOBHBIE XapaKTEPUCTHUKH.

Ero ¢pyHKIIMOHaIBHBIE BOZMOXKHOCTH.

[lepeuncnure ero BXOJHbIE U BBIXO/IHBIE PA3bEMBI.

Pacckaxkute 0 mopsake MOJKIIOYEHMsI, BKIIFOUEHUS U BBIKJIIOUEHUE MYJIBTUMEIUINHOTO
IIPOEKTOPA.

HazoBure  mpeuMyiiecTBO  MyJbTUMEAMMHOIO  MPOEKTOpa  Hax  APYTHMHU
IIPOEKIIMOHHBIMH annapaTaMu.

[lepeuncnure U oxapakTepusyilTe METOAMYECKHE MPUEMBbl HCIOIb30BAaHUS Ha YpOKe
MYJIBTUMEAUNHOIO MPOEKTOPA.

CocraBbTe MIaH pabOTHI y4YUTENs NpPU MOATOTOBKE K YPOKY C HCIOJIb30BaHUEM
MYJIBTUMEAUNHOTO MPOEKTOPA.

Ilegarornyeckue BO3MOKHOCTH MYJIBTUMEANMHOIO IPOEKTOPA.

TexHuka 0€30MacCHOCTH M MpaBUia SKCIUTyaTallMd NMpH paboTe ¢ MyJIbTUMEIUHHBIM
IIPOEKTOPOM.

Kak BeiOpate Web -kamepy?

Kakwue cymectByroT npousBoauTenu HuppoBhIX BUieokamep?

Ot kakoil xapakrtepuctuku Web -kamepbl 3aBUCUT KadecTBO IepeaaBaeMoi
«KapTUHKW»?
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Cnucok I/IH(l)OpMaIII/IOHHLIX HCTOYHUKOB:

OcHosHble UCOYHUKU.:

1. Makcumos, H.B., [Tapteika, T.JI., [lonos, .M. Apxurektypa 9BM U BBIYUCIUTEIbHBIX
cucteM: Yueonuk. / H.B.Makcumos, T.JI. [Tapteika, N.H. ITonos — 5-¢ u3n., nepepad. u gom. — M.:

®opym, HUL[ MHDPA-M, 2016. — 512 c.: ISBN 978-5-91134-742-0 - Pexum noctyma:
http://znanium.com/catalog/product/552537.

2.Crenuna, B. B.Apxurektypa OBM u BBMHCIHTENbHBIE CHUCTEMBI: y4ueOHHWK. / B.B.
Crenuna. -M.: KYPC: UH®PA-M, 2017. — 384 ¢. — (Cpexanee npodeccrnoHaabHOe 00pa3oBaHKe). -
Pexxum moctyma: http://znanium.com/catalog/product/66125.

ﬂOnOJZHMm@Jlebl@ UCMmoO4YHUKu.

3.3BepeBa B.II. Texuuueckue cpenctBa uHdopmaruzanuu [IIeKTpOHHBINA pecype]. — M.:
NI ®opym: HULL UDPA-M, 2017. — 256 c. — (Cpennee mpodeccuoHaabHOe 00pa3oBaHUE). —
Pexxum noctyna: http://znanium.com/catalog/product/173430.

4. Texuuueckue cpeacTsa aBTOMAaTHU3all1H. WnTepdeiicubie YCTpOMCTBA u
MHUKPOTMPOIIECCOPHBIE cpeacTBa: YuebHoe mocobue / bekkep B. @., 2-e uzn. — M.: PUOP, U]
PUOP, 2017. - 140 c.: 60x88 1/16 (O6moxka) ISBN 978-5-369-01198-0

Hnmepnem — pecypcui:
http://www.wikipedia.ru
https://www.youtube.com/
http://www.overclokers.ru
https://3dnews.ru/
http://www.habr.ru

©oN O
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http://znanium.com/catalog/product/552537
http://znanium.com/catalog/author/9ad877af-d7cd-11e6-94b6-90b11c31de4c
https://www.youtube.com/
http://www.overclokers.ru/
https://3dnews.ru/

[Tpunoxenue 1

MuHucTepcTBO 00pa3zoBaHus U Hayku YenssOMHCKON 00IacTh
['ocynapcTBeHHOE OrOKETHOE PO(PEeCCHOHATIBHOE 00pa30BaTEIbHOE YUPEKICHUE
«HO:KHO-Y panbCKUil rOCYIapCTBEHHbI TEXHHYECKHH KOJLIEIA»

OTYET
110 BBINOJTHEHHUIO IPAKTHYECKUX PadoT

1o y4eOHOU TUCIUTLINHE

«APXUTEKTYPA AIIIIAPATHBIX CPE/ICTB»
no cneyuanvnocmu CI1O

09.02.07 Hugpopmauuonusie cucmemsl u npozpammuposanue

Brimoanun:
['pynna:
[Iposepu:

Yes10MHCK, ToJ1
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[Tpunoxenue 2

OTuet no mpakTudeckon padore Nel
Tema:
Hean:

IMopsanok geiicTBMM BBINMOJTHECHUA 3aJAHUM:

1. Texcr 3amanus
2.  CKpUHIIOTHI BBITOJHEHHBIX 3aJJaHU paOOTHI,

3. OTBeTHI HA KOHTPOJIBHBIC BOIIPOCHI.

BwiBoj 1o pabore: ...

87



[Tpunoxenue 3

HNurepdeiic nporpammuoro komiuiekca Electronics Workbench

Cucrema EWB mnpencraBnser co0oii KOMIUIEKC mporpamm, (GpyHKnuoHupyroomux Ha [I9BM
IBM PC nog ynpasinennem WINDOWS, u nipeHa3zHaueHHast 1711 TPOCKTUPOBAHUS aHAJIOTOBBIX U
U(POBBIX JIEKTPOHHBIX CXEM C BHU3YyalM3allell MCXOIHBIX JAHHBIX U PE3yJIbTAaTOB MPOBOJUMBIX
aHaJIN30B.

[Ipouiecc mNpOEKTUPOBaHUSA U aHAK3a MPOUCXOJUT BO B3aHUMOJCIHCTBHHM CTYJIEHTa C
IUaoroBeiM  WHTEpdeiicom mporpammbl. OOBEKTHI  BBITIOIHSAEMOW J1a00OpaTOpHON paboTHI
UMUTHUPYIOT CBOM peabHbIC MPOTOTHIIBI, KAK [0 BHEITHEMY BUY, TaK U MO CIIOCO0Y MaHUITYIISITUN
UX OpraHamu ympamieHusi. Tak, cozaBaeMasi C MOMOIIBIO BCTPOSHHOTO Ipahuyeckoro peaakropa
IIPUHLMIIMATIBHAS CXeMa cOOMpaeMoro M3 paauoAeTaleil yCTpONCTBA, yXKe SABISETCS JTOCTAaTOYHON
undopmanuenn uis ee MoAenupoBaHusA. HoMHHANBl W THUNBI PaTUO3JIEMEHTOB (KOMIIOHEHTOB
CXEMbI) BHIOMPAIOTCS B MPOLIECCE CO3/IAaHUSI CXEMbl U aBTOMATHUYECKH MPOCTABISAIOTCSA PSIAOM C HX
ycnoBHBIMU rpaduueckumu oOo3HaueHusmu (YI'O). nga Busyanuszanuu pe3ynbTaToOB aHaIM3a
CXEeMbl Ha MOHTQ)XHOM CTOJIe — paboueM MoJie dKpaHa pa3MeIIaeTcss HY>KHble BHPTYyalbHbIC (HE
CYLIECTBYIOILIUE pealbHO) M3MEpUTEIbHbIE MNPUOOPBL: ocuuuiorpad, BOJIBTMETP M T.A.
BupTtyanbHblie mprOOopbl BOCIIPOU3BOAAT CBOM PEAJIbHBIE IPOTOTHUIIHL.

B pesynbraTe MoAennpoBaHHE KaK TAKOBOE CKPBITO OT MOJIb30BATENsl IPOrpaMMbl, a MpoLece
BBITIOJIHEHUS J1a00PaTOpHOM pabOTHl CBOAUTCS K MPUBBIYHON ISl TaOOPAaTOPHOH MPAKTUKUA COOpKE
UCIBITYEMOI'0 MaKeTa CXEMbI, MOAKIIOUEHUI0 U HACTpoiike MpuOOpOB M, HAKOHEIl, MPOBEICHUIO
u3Mmepenuii. OTiM4re COCTOUT B TOM, YTO paboTa BBINONHIETCS HE HAa (PU3WYECKUX, a Ha
BUPTYaJIbHBIX 00BEKTaX Ha skpaHe MoHuTopa [I9BM. Takum o6pa3om, sKpaH mpeacTaBiseT codoit
MOBEPXHOCTh MOHTQKHOTO CTOJIA C Pa3MEIICHHBIMU Ha HEM MakeToM U HabOpoM M3MEpPHUTENbHBIX
puOOPOB, MOJKIIOYEHHBIX K MAKETYy.

CocTaB MOHTAKHOIO CTOJIA.

[Tocne 3amycka nporpammsl EWB, Ha skpaHe mosiBisieTcs M300pak€HHME MOHTaKHOTO CTOJa
(pucyHok 1).
MOHTaXXHBIH CTOJI COJEPKUT BCE, UTO MOXKET MOHATOOUTHCS [l IOCTPOEHUSI MaKeTa CXeMbI U
ero ucnsitanust. OCHOBHBIE COCTaBHBIE YACTH CTOJIA IEPEUHCIICHbI HUXKE:
— paOouee mose - OoJblIas IEHTpalbHas YacTh SKpaHa, HAa KOTOPOHl pa3MelaroTcs
KOMITOHCHTBI CXEMBbI U USMCPUTCIIbHBIC HpI/I60pBI;

Maras3yH KOMIIOHCHTOB W IIaHCJIb HU3MCPUTCIIBHBIX HpI/I60pOB, paCHOHO)KeHHBIﬁ Hazg
pabouuM mosem;
— pa3zensl Mara3uHa KOMIIOHEHTOB;

CTpOKa MEHIO B BEpXHEH uacTW 5KpaHa, MpeaHa3HaueHHas i BhIOOpa orepauuil co
cXeMoi (3arpy3ka, COXpaHeHHe, YAaJeHUs, paBKa U T.1.);
— KJIaBUIIIa BKJIFOYEHUS TUTAHUS B TIPAaBOM BEPX YIIIy 9KpaHa, KOTOPOH 3aIyCKaeTCsl MPOoLecce
MOJICJIUPOBAHMUSL.
PaGouee mose MOHTaXHOTO CTOJIA HCIONB3YeTCS JUIS COOPKHM ITOIKIIOUCHHS IPHUOOPOB.
Pabouee moste mpeacTaBiseT co00il OKHO, KOTOPOE MOKHO TepeMeIaTh, H3MEHSITh €r0 pa3Mepsl U
IIpOCMaTpUBaTh MOJA0OHO APYTUM OKHaM onepannoHHoM cpeast WINDOWS.
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Pucynoxk 1. O6mmuit Bua moutaxkHoro crosa Electronics Workbench 5.0

Mara3zua KOMIIOHEHTOB.

MarasuH KOMIIOHEHTOB ITOSIBIISIETCS IIOCIIE 3aIyCKa nporpaMmsbl B BUJIC BepTHKaHBHOﬁ TI0JIOCHI
¢ YI'O KOMIOHEHTOB 3JEKTPUUECKUX cxeM. KpoMe Toro, HemocpeICcTBEHHO Haj pabouuM MojieM
MOSIBJISIFOTCS.  KJIABHMILM C THUKTOTpaAaMMaMH pPa3lefioB Mara3uHa, OJMH U3 KOTOPBIX SBISETCS
aKTUBHBIM. AKTHBHU3allMsl pa3jiefia OCYIIECTBISETCS IIETYKOM Ha KiaBuiile. Pa3mensl Mara3nHoB
MIPUBEICHBI HA PUCYHKE 2.

Paznensl conepxar:

— 3aKa3Hble KOMIIOHEHTBI, KOTOPbIe MOTYT (POPMHUPOBATHLCS MOJIb30BATENIEM, HAIIPUMED, IyTEM
co3/1aHud nojacxeM ((pyHKIHMOHAJIbHBIX Y3JIOB, COCTOSIIIMX U3 KOMIIOHEHTOB IPYTHUX DPa3AesioB U
n300pakaeMbIX B BUJIC €IMHOTO OJIOKA).DTOT pa3zell Ha PUCYHKE 2 HE MOKa3aH;
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Pucynok 2. Pa3aensl MarazuHa KOMIIOHEHTOB

— MACCUBHBIE KOMITIOHEHTHI (PE3UCTOPHI, KOHACHCATOPbI, KATYIIKA HHAYKTUBHOCTH U TIp.);

— aKTHBHbBIE KOMIOHEHTHI (MO, TPAH3UCTOPHI, ONEPALMOHHBIEC YCHIIUTENH U IIp.);

— yIIpaBlisieMble KOMIIOHEHTBI, 3HAYEHUS [TapaMeTPOB KOTOPHIX MOYKHO U3MEHSATH B MpoILiecce
MO/JIIMPOBaHU (IOTEHIIMOMETPOM, YIIPABIsiEMblE NMEPEKIIoYaTesH U Ip.);

— TUOpUIHBIE MUKPOCXEMBbI, IJIaBHBIM 00pa3oM IU(pO-aHaJIOroBble U aHAJOrO-IU(PPOBBIE
npeoOpa3oBaTey;

— DJIEMEHTHI WH/IUKAIINH;

— JIOTUYECKHE DJIEMEHTHI TU(PPOBBIX CXEM;

— KOMOMHAIMOHHBIE TU(PPOBBIE Y3IIbI (MYJIBTUIUIEKCOPHI, ACTTHU(PPATOPHI U TIP.);

— TOCJIeI0BaTeNbHbIE IU(PPOBBIE Y37IbI (TPUTTEPHI, CYSTUYNKHU, PETUCTPHI U TIP.);

— KOHKPETHBIE MUKPOCXEMBbI U3 TUIIOBBIX CEPUIl MUKPOCXEM.

Pasmensr (BasiC u SOUrCES) CONCPKUT TJIABHBIM OOpa3oM TACCHBHBIC KOMITIOHEHTBI
JIEKTPOHHBIX cxeM. OCHOBHBIE NMPEICTABUTENH pa3jiesa MepeurcIeHbl HUXe:

COCIMHUTEIb B BHUJAE KPYIJIOW TOYKH HCHOIB3YETCS JUIsl COEQUHEHHUS INPOBOIAHUKOB H
CO3/IaHMsI KOHTPOJBHBIX TO4YeK B cxeMe. CoeIMHUTENb MOSBISIETCS aBTOMATUYECKU IIpU
BBINIOJIHEHUM COEIMHEHMs], KOIJla MepeMeIlaeMblii KOHEIl JIMHUM CBSI3M COBMEIIAETCS C
N300pakeHUEM YK€ UMEIoIerocs: NpoBoAHUKA. COeMHUTEIbMOKHO TAKKE MEPETAUTh MBIIIBIO
U3 Mara3vHa KOMIIOHEHTOB Ha pabodee mose. Kaxplii coeiMHNUTENh 00eceunBaeT MOAKII0YCHHE
710 4ETBIPEX MPOBOHUKOB K OJJTHOMY € Ka)KJIO U3 OPTOrOHAJILHO OPUEHTHPOBAHHBIX CTOPOH;

HUCTOYHMKHU TIOCTOSHHBIX M TEPEMEHHbIX TOKa W HampsbkeHus. [lapameTrpsl BBIXOTHBIX
CUTHAJIOB MCTOYHMKOB HA3HAYAIOTCS MOCIIE IBOMHOTO MIEIYKa Ha UX N300paKEeHHH.
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[Ipn ycraHoBKe mapaMeTpoB HANpPSDKEHUS Ha3HAYalOTCA CPEIHEKBAIpaTHUYECKHUe 3HAYCHUS

ToKa 1 HarpsbkeHus | u U, cBsi3aHHbIE C aMIUIUTYIHBIMU 3HAYEHUSIMU |a, Ua OTHOLIIEHHEM
U=U./2.

Crnenyer uMeTh B BHJy, YTO BCE MCTOYHMKM B CXEMe, BKJIIOYas BHEIIHUN W3MEPHUTEIbHBIN
reHepaTop, JOJDKHbI MMETh OJHY M Ty k€ 4acTtoTy. Iloaromy Ha3HaueHHE YacTOThl OJHOIO
MCTOYHUKA IPUBOJUT K aBTOMAaTHUYECKON YCTAHOBKE YaCTOTHI OCTAIbHBIX HCTOYHUKOB;

pe3ucTop, KOHAEHCATOP W  KATYIIKa  HHIYKTHBHOCTH  SBISIIOTCA  HauOomee
pacnpocTpaHEHHBIMU IaCCUBHBIMH KOoMIOHeHTamMu cxeM. CompotusieHue pesuctopa (Owm)
koHzeHcaropa (@) u unaykTuBHOCTH Karymiku (I'H) Ha3HadaloTCA Mocie ABOMHOrO LIEIYKa Ha UX
M300paXKeHUSX;

TpancopmaTop: TnpeAcTaBiasier co0o0i  mapy  CBS3aHHBIX ~MEXAy co0oil  o0mum
MarHUTONPOBOJIOM KaTyIIeK HHIYKTUBHOCTU. Koadduument N tpanchopmanum HampsoKeHUs
XapakTepu3yeT OTHOIICHWE aMIUIUTYJ MEePEeMEHHbIX HaNpsKEHWH B BBIXOJHOM W BXOJHOU
OoOMOTKax ¥ Ha3HayaeTcsl IMoclie [BOMHOrO HakaTus Ha H300paxeHHH TpaHchopmaropa.
Hampaprienuss HaMOTKHM MPOBOJA Ha KaTyIIKax TpaHcpopmaropa OTMEUalOTCS TOUYKAMH PSAOM C
HayaoM oOmoTku. Eciu oOMoTkM TpaHchopmaTopa OpPHEHTHPOBAHBI COTJIACHO, TO €ro
kodhdunmeHT TpaHchopMmalUU — TMONOXKHUTENEH, B MPOTUBHOM  ciydae  KoddduimeHt
TpaHc(hOpMaIK OTPHUIIATEIICH;

IJIABKUI NpeI0XpaHUTeNIb TpeIHAa3HAUYeH Ui 3alIUThl CXEMbI, KaK MPaBHJIO IO BXOXY,
BBIXOJy U IIETIM TUTAHUS, OT TOKOBOH MEPErpy3KH.

Pazmen Sources conmepXuT Tak)Ke CTaHAAPTHBIM HMCTOYHUK TUTaHUsA 5 B i nuraHus
U (POBBIX MUKPOCXEM U TIEpEMEHHBIE PEIUCTOP, KOHJIEHCATOP U KATYIIKY WHIYKTUBHOCTH.

Pasnensr (Basic, Diodes, Transistors) BkiroyaeT pacnpoCTpaHEHHbBIC MOJYIMPOBOIHUKOBBIC
pUOOPHI, UCTIONIb3yEeMbIe JIsl TOCTPOSHUS AaHATIOTOBBIX CXEM:

AUOI, TpeACTaBISIOMUI co0oil  pP-Nmepexoj, MPOMYCKAIOUIMM TOK TOJBKO B OJHOM
HanpasieHuu. [lo ymonuanuio npeamnoaraeTcs uiaeaabHbIN 1101, OHAKO MOCIIe IBOMHOrO IIenyKa
MOKHO Ha3HAuUTE MOJENb PEIbHOr0 JMOJAa U3 4Kcia UMEIoUMXcs Mojened B Oubnmuorteke
MIPOTrpaMMEI;

CTAOMJIMTPOH, WIM JAUOJA 3€Hepa, MCIONB3YIOIUNA Y4acTOK CTAaOMJIBHOTO HANpsDKEHUs Ha
oOpaTHOM BETBH BOJbT-aMIIEPHOM XapaKTEpUCTUKHM Auoja. HampspkeHue crabuim3ani MOXKHO
Ha3HA4uTh B npenenax ot 2,4 B 1o 200 B nim e BbIOpaTh MOJIENIb PETbHOTO CTAOUIUTPOHA,;

CBETOAMO/, KOTOPBI MpUMEHsETCs Ul U3Jy4eHHs CBeTa MPHU MPOTEKAHWU Yepe3 HEro TOoKa.
JUis uealbHOro CBETOJMOJAa HAa3HA4aeTcsl MOPOTOBBIM TOK, IOCIE MPEBBIMIEHUS, KOTOPOIO
HauMHaeTcs cBeueHue cBeTonoa. C MOMOIIbIO TUATOrOBOI0 OKHA MOYKHO TaKXe 337aTh MOJENb
pEeaIbHOTO CBETOANO/IA;

OMnoJIsipHble TPAH3UCTOPBI N-P-N U P-N-p TunoB. Ilo ymomuyaHuio mporpamma mnpejajiaraer
MOJIETN UJI€AIbHBIX TPAH3UCTOPOB, BHIOOP MOJENN pealbHOr0 TPAH3UCTOPA U3 YUCIIA UMEIOIINXCS
B OMOIMOTEKE OCYLIECTBISIETCS MOCPEICTBOM IUAIOrOBOIO OKHA MOCJE JIBOMHOIO IIEIYKa Ha €ro
1300pakeHNH;

onepanMoOHHbIe YCUJIMTEIU - 3TO YCUINTENN C TaIbBAHUYECKOH CBA3BIO BBIXOAA C BXOJAMHU.
B marazuHe KOMIIOHEHTOB coJiepXKaTcs JBa BUJA MOJEJeH ONepalMoOHHOTO YCUIIUTENs, BTopas U3
KOTOPBIX YYUTHIBACT LEMH €ro MUTaHHUs. BXOJHBIM CUTHAJIOM ONEPAlMOHHOTO YCUIIMTENS CIIY>KUT
Pa3HOCTh €T0 BXOJHBIX HANPSIKCHUH, T.€.

Usux=K(U++U-).

[lo ymonuaHuio mporpamma MpeajaraerT MoJelb HICalbHOTO OMNEepPallMOHHOIO YCHIJIUTENS,

BBIOOpD MOJIETM PEATbHOTO YCHJIUTENS U3 4YWcia UMEIOUIMXCS B OMOIMOTEKE OCYIIECTBISETCS
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MOCPEACTBOM JIHAJIOTOBOTO OKHA IIOCJE JBOMHOTO INemdka Ha ero nizoOpaxeHuu. OCHOBHBIMHU
napaMeTpamM# MOJIENH, KOTOPbIE MOKHO KOPPEKTHPOBATH, SIBISIOTCS;

— KO3 PUIMEHT YCUIICHUS,

— HaIlpsDKEHUE CMEILCHUs HYJIs,

— pa3HOCTh M a0COTIOTHBIE 3HAYEHUS BXOIHBIX TOKOB,

— YacToTa EIMHUYHOTO YCWJIEHHs (4YacToTa BXOJHOTO CHHYCOMJAJIBHOTO HAaNpsDKECHHS
yennutens 6e3 00paTHOHM CBSI3H, IPU KOTOPOH KOI(MGUIMEHT YCUIICHHSI YMEHBIIACTCS 10
€AMHUIIBI).

JlaHHBII pa3zen BKII0YaeT TakKe Pa3HOBHIHOCTH THPHCTOPOB M THITOBBIX TMOJHBIX CXEM.

Pa3gen (Transistors) BkiroyaeT MOJEIH TMOJICBBIX TPAH3UCTOPOB C KaHAJIAMH N- M pP-TUIIOB C
YIPaBISAIOUIMM p-N TEPEXOJOM U C H30JMPOBAHHBIM 3aTBOPOM. KOHKpPETHBIH THIT TOJEBOTO
TPAaH3UCTOpPA HA3HAYAETCSl TIOCPEACTBOM JHAOrOBOro OKHAa. [lo ymondaHuio mporpaMma
npeJuiaraeT MOAEIH UealbHbIX TPAH3UCTOPOB.

Pasnen (Basic) coaepkut Moienu ynpaBisieMbIX KOMIIOHCHTOB:

MeXaHNYecKHe MepeKJIIYaTe] Il Ha JBa HAlPaBJICHUs, CIIOCOOHBIE MEPEKITI0YaThCsl HAKATHEM
kinaBumM Ha kiaBuatype I[IOBM. KnaBuma, ynpaBnsiomas MOTYT HCHOJB30BaThCs  JUIs
CONpSDKEHUSI aHAJIOTOBBIX CXeM C [H(POBBIMH CXeMaMH, a TakKXke Ui yIpaBJICHUS
WCTIOJTHUTENBHBIMA OpraHaMy d3JIEKTPOMEXaHWYECKHX CHUCTeM. J[Isi JaHHBIX MepeKovarenei
IIOCPEACTBOM JHAIOrOBOT0 OKHA Ha3HA4yaloTCs noporu BktoueHus (Yon wim 10N) u BbIKIHOYEHUS
(Yoff wmu loff). ITopor BkIrOUeHHs OmNpeAeIseT YCIOBHE 3aMbIKAHUS MEPEKIIOYATeNs, a MOpOr
BBIKJIFOUEHHSI - YCJIIOBHE €ro pa3MmbIkaHus. [lopor BKIOYEHUS BBIOMpAETCs, KaK MPaBUIIO, BBIIIC
MOpOra BBIKIIOYECHHUS, YTO OOECHeYMBAaeT THCTEPE3UCHYIO IIEPEJaTOYHYI0 XapaKTePHCTHKY H
HaJIS)KHOCTh PabOThI TIEPEKITIOYATENS;

UCTOYHNKH HANPSLKEHUS] U TOKA, yNpaBJsieMble HANPSKEHHEM HJIH TOKOM II03BOJISIOT
MOCTPOUTh MAaKpPOMOJIENHU CIOXKHBIX 3JEKTPOHHBIX Y3JIOB C NMPHUBJICYEHHEM MUHUMAJIBHOI'O YHUCIIA
KOMIIOHEHTOB MX 3KBUBAJIEHTHBIX cXeM. [locpeacTBOM 11anoroBoro OkHa Jjisi KaXJ10T0 U3 YeThIpex
Pa3HOBHIHOCTEH yIPaBISIEMBIX HCTOYHHMKOB 3amaeTcsi KOA((OUIMEHT TMPOIOPLIHUOHATBHOCTH
3HaYeHUH BBIXOJHOTO M BXOJHOTO ITAPaMeTPOB:

— JUTSI AICTOYHHKA TOKA, YIPABIIIEMOTO TOKOM, Ha3Ha4aeTcsl KOA(QGUITUEHT YCUIICHHUS TI0 TOKY

legmx/lax;

— JUTsl ICTOYHMKA TOKa, YIPaBIIIEMOr0 HaNpsHKEHUEM, 3aJaeTcsl KpyTH3HA

G=lpu/l6x;

— JUIs1 MCTOYHHMKA HAIpPSDKEHUS, YNPaBIIEMOro TOKOM, YCTaHABIMBAETCS TPAaH3UCTOPHBIN

KO PUIHUEHT
H:VBLIX/IBX;

— WCTOYHHMK HANPSDKCHUS, YIPABISIEMBbId HANpsHDKEHUEM, XapakTepu3yercss Kod(pQHUIMEHT

YCHUJICHHS TI0 HATPSHKCHUTO
E =VBLIX/ Vx.

Koadduuuents! F u E- 6e3pazmepubie, GuMeeT pa3MepHOCTh CUMEHC, a H- Om.

OcranbHble pa3ienbl Mara3uHa KOMIIOHEHTOB COJIEPIKAT JIEMEHTHI U Y3Jbl HU(POBBIX CXEM, a
TaKXke aHaJIOro-u(poBsle U HU(PO-aHATOTOBBIE MPEOOPA30BATEIH IS CONPSIKEHUST aHAJIOTOBBIX
U IIU(PPOBBIX CXEM.
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ITaHe b MHCTPYMEHTOB.

MyasTEMeETP YacroTHbBIHA
xapakTepHorpad

Ocuomrorpad

I'emepatop
JBOHYHBIX CJIOB

{

Jorageckmii
npeobpazoBareas
PYHKIHOHATBHBIH -
Jormgeckuii
regeparop
aHaIH3aATOP

Pucynok 3I1anens n3mMepuTenbHBIX TPHOOPOB

[TaHenb U3MEPUTEIBHBIX TPUOOPOB COMCPIKUT CEMb MO3MLHUi (puc. 3):

—mynbTHMeTp (Multimeter);

—pyHkroHa bHbINA TeHeparop (functional generator);

—ociuniorpad (oscilloscope);

—4acTOTHBIN Xapakrepuorpad (Bode plotter);

—reHepaTop ABOMYHBIX ci10B (Word generator);

—noruueckuii ananuzatop (logic analyzer);

—noruueckuii mpeodpaszosaresb (logic converter).

Kpome Toro, “MeroTcsi BOJIBTMETP M aMIIEPMETPHI, PACIIONIOKEHHBIE B Mara3nHe KOMIIOHEHTOB.

MyabTHMeTP TpenHa3HaueH Ui HW3MEpPEHHs HaNpsDKeHUs, TOKa, COMPOTUBIICHUS WIIH
ocialieHus curHana B eruoenax Mexay JByMs KOHTPOJbHBIMU TOUKAMHU.

DOYHKUHMOHAJIBHBIH reHepaTop sBISETCS UCTOUHUKOM HAIPSHKEHUSI, KOTOPBIN BhIpabaThIBacT
aHAJIOTOBBIM CUTHAJ CHHYCOMAAJIbHOM, MPSIMOYTOJbHON WM TpeyronbHOH (opmbl. Opranamu
yIIpaBJIEHUs] ATOr0 MpUOOpa MOXKHO HACTPOUTH YacTOTy, KOI(D(UIMEHT 3amonHeHus (OTHOLIEHHE
JUTTENIFHOCTH CHTHaJla K TIEPHOJY), aMIUIUTYIy W TIOCTOSHHYIO COCTAaBIISIONIYIO BBIXOJHOTO
HaTIPSHKCHHUS.

Ocumstorpad wucnonb3yercs I BU3YAIbHOTO HAOMIOJAEHUS JJIEKTPUUECKHX CUTHAJIIOB B
(GyHKIMKM BpPEMEHH, W3MEPEHHUS HMX aMIUIMTYIHBIX M BPEMEHHBIX IapaMeTpoB (UIMTEIBHOCTH,
BPEMEHHU 3aJIep’KKH, Mepuoja MoBTOopeHus M mp.). Ocmwniorpad cHaOXkeH ABYMS BXOJIHBIMHU
3akuMaMu (kaHaisl 4 W B) u mo3Bonser HaOmonaTh OJHOBPEMEHHO J[Ba CHUTHaja B JIBYX
Pa3UYHBIX y3JIaX CXEMBI.

YacroTHblii XapakTepuorpad Mo3BOISIET H3MEPATh aMIUIMTYIHO- U (a304aCTOTHYIO
xapakrepuctuku (AUX u ®UYX) cxemsl (nmomyuats guarpammsl boae). AUX mpencrasiser coboit
OTHOIIICHWE HANPSHKCHWH B JBYX KOHTPOJBHBIX TOUYKAX B (YHKIUU H3MEHSIOIIEHCS YacTOTHI,
MPUYEeM OTHOIICHHUE HATPSHKEHUH MPECTaBIsSETCs B JIorapupmMudeckomM Macmitade (B Aeruoenax).
OYX npeacTasisieT co00i 3aBUCUMOCTh OT YaCTOTHI pa3HOCTH (a3 IBYX HANMPSHKEHUN B Tpagycax.

I'enepatop cJioB mnpumensiercs s uccieqoBaHus HUPPoBbIX cxeM. OH BbIpaOaThIBaeT
BOCEMb MOCJEI0BATENBHOCTEN IU(PPOBBIX JBOWYHBIX CHUTHAJIOB, MEPHOAUYECKH MOBTOPSIOMIUXCS
KaXk/Ible IIeCTHA/ALAaTh TAKTOB, a TAK)KE€ TAKTOBBIE MMITYJIbChl, KOTOPbIE MOKHO MCHOJIb30BAThH JJIS
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CUHXPOHHU3AIMK TpoBepsieMol cxembl. MH(opManmoHHOE conaepkaHue TOCIeI0BaTEIbHOCTEH
MO>KHO 33/1aBaTh I10 JKEJIaHUIO T10JIb30BaTEIS.

Jlornyeckuii aHATIU3ATOP CIYXKUT IS Pa3BEPTKU BO BPEMEHHU BOCAMH HHU(POBBIX

CUTHAJIOB TPU HCCIEAOBAaHUM LHU(MPOBBIX CXeM. DTOT MpUOOp MOA00EH BOCHBMHUKAHAIHHOMY
ocumiorpady A OJHOBPEMEHHOrO HaOroAeHUs HU(POBBIX CHTHAJIOB B BOCBMHU Pa3IHYHBIX
y371aX CXEMBI.

Jlornueckuii mpeodpa3oBaresib, BXOISAIINNA B COCTAaB MaHEIH MPUOOPOB, B 3aBUCUMOCTH OT
HAa3HAYEHHOTO0 €ro OpraHaMu YIPaBICHUS peXuMa, CHocoOeH MpeoOpa3oBhIBATh JIOTMYECKHE
GbyHKIUU U3 OJHON (OPMBI MPEACTABICHUS B IPYTyI0 U CHHTE3UPOBATh CXEMbl KOMOWHAIMOHHON
JIOTHKH T10 3a/1aHHOHN OyneBoil (hyHKIIHH.

Hurepdeiic moab3oBarens

WuTepdeiic momp30BaTesst COCTOUT U3 MOJIOCKU BBINAAAIONIETO MEHIO, TAHEIN HHCTPYMEHTOB H

paboueii obacTu.

Ilonoca 3bma0alomezo MEHI0O cocmoum u3 Cﬂedylomux Komnounenm:

1. File  — menro pabotsI ¢ daitnamu,

2. Edit  — MeHIO peakTUPOBaHMS,

3. Circuit — meHrO paboTHI C HEHAMH,

4. Analysis— MeHro aHal3a cXeMm,

5. Window — meHI0 paboThl ¢ OKHAMH,

6. Help— menro pabotsl ¢ aitiamu cripaBok.

[Tanems MHCTPYMEHTOB COCTOUT M3 “OBICTPHIX KHOIMOK , MMEIOUINX aHAJOTH B MEHIO, KHOMOK
3alycKka U MPUOCTAHOBKU CXeM, Habopa pajMO3JeKTPOHHBIX aHAJOTOBBIX M IU(POBBIX JeTajiei,
WH/IMKATOPOB, DJIIEMEHTOB YIPABJICHHUS U HHCTPYMEHTOB.

BbiOpaTh NMyHKT W3 MEHIO MOXHO JHMOO HIETYKOM Ha €ro MMEHHM, JIMOO OJHOBPEMEHHBIM
HaxatueM kiaBuiyd ALT 1 moguepKHyTOro CMMBOJIa B UMEHHU MyHKTa (HarpuMep, YTOObI OTKPBITH
nyHkt Circuit cienyer BBectn ALT+C). BeiOop myHKTa NPUBOAUT K PACKPBHITHIO OOKCa KOMaH]
3TOTO ITYHKTA, BEIOOP KOMaH/bI OCYIIECTBISETCS aHAIOTHYHO.

Brimagaromye MEHIO UMEIOT COOCTBEHHOE INOAMCHIO.

1. Meno File.

New — 3akpbITh TEKYILYIO U CO3/1aTh HOBYIO CXEMY.

Open — OTKPBITh yKe CYNIECTBYIOIINH (aifil CXEMBI.

Save — CoxpaHUTh TEKyIIUi (Gaiiia cXeMsbl.

Saveas — CoxpaHHUTb TEKYIIYIO0 CXeMY C HOBBIM UMEHEM (aiina.

ReverttoSaved — BoccraHOBUTH CXeMy K BUAY, KOTOPBI OHAa MMella B MOMEHT IOCJIEIHErO
COXPAHEHUH.

Import — Komanna npeobpasyet HecTaHAApTHBIE (PaliiIbl cXeM.

Export — Coxpanuth ¢aiil cXeMbl ¢ OJHUM W3 CIACIYIONIUX pacIIUpeHuit: .net,scr, cmp, Cir,
.plc.

Print — PacmeuartaTh cxemy.

PrintSetup — Hactpoiiku npuHTEpA.
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Exit — 3aBepuuth pabdory ¢ makerom ElectronicsWorkbench.
Install — Ycranosuts nob6asounsie komnoueHTsl Electronics Workbench.

2. Menro Edit.

Cut — Bripe3aTh BIOpaHHBIN KOMIIOHEHT, CXEMY HJIH TEKCT.

Copy — KonupoBath BEIOpaHHBIN KOMIIOHEHT, CXEMY WJIH TEKCT.

Paste — BcraButh coneprkanne Oydepa oOMeHa B aKTUBHOE OKHO.

Delete — Y qanuth BoIOpaHHbBIE KOMIOHEHTBI T TEKCT.

SelectAll — Beibpath Bce 271€MEHTHI B aKTHBHOM OKHE.

CopyasBitmap — KonuposaTs BeIOpaHHYIO 0071aCTh B (hOpMaTe PUCYHKA.
ShowClipboard — Oro6pa3uts coaepxanue bydepa oOmeHa.

BrieneHne KOMIIOHEHTOB BBIMOTHICTCS IISTYKOM JICBOW KIIABUIICH MBIIIN TIOCIE BBIBOJIA
yKazaTens Ha H300paKeHHWE KOMIIOHEHTA. BbiiencHue Oojiee OIHOTO KOMIIOHEHTa B CXEMeE
JIOCTUTACTCS BBIBOJAOM YKa3aTelld B TOYKY PACIIONOXKCHHYIO BBIIIE U JICBEE BEPXHErO JIEBOTO
KOMIIOHEHTA B IPYIINE, ¥ MEPEMEIICHHEM €ro 110 JUaroHald BHU3 U BIIPABO MIPU HAXKATOW KIIABHUIIIC
Meimd. [lo Mepe mepeTacKuBaHUs yKaszarels TMOSBISICTCS ¥ YBEIUYHMBACTCS B pa3Mepax
MPSIMOYTOJIBHUK, KOTOPBIA JOJDKEH OXBATUTh BCE OOBEKTHI BBIJACISEMOW TPYIIIbI, MOCIE YEro
KJIaBuIIa MbIIH oTmyckaercs. Komanmoit Cut BBIIEIIGHHBIC KOMITOHEHTHI YIAISIOTCS B Oydep
BeIpe3anHoro wusobpaxenus (Clipboard), oTkyma MoryT OBITh BCTaBJACHBI B APYI'YIO CXEMY
komaugon Paste. Komanga Copy pabortaer anHamormuno Cut, omHako BBIICTICHHBIA (pparMeHT
CXEMBI He yaisieTcs, a Konupyercsi B Oydep.

3. Menw Circuit.

OTKpbIBaeT KOMaHIbI, C TOMOIIBIO KOTOPBIX OCYIIECTBIISIETCS TOCTPOSHUE CXEMBI:

Rotate — Bpamiats BeiOpaHHbIE KOMITOHEHTHI Ha 90 rpaycoB IO YaCOBOM CTpEIIKeE.

FlipVertica — OTo0pa3uTh 3epKaibHO BEIOPAHHYIO CXEMY I10 BEPTHKAIH.

Flip Horizontal — Oto0pa3uTh 3epkajibHO BEIOPAHHYIO CXEMY 110 TOPU30HTAIIH.

ComponentProperties — MI3MeHHTh CBOMCTBA BHIOPAHHOTO KOMIIOHEHTA.

Ipu evinonenuy KOMaHObL OMKPHIBACMCS OUAIO2080€ OKHO C 3aKIAOKAMU, KOMOPble 3A6UCSM
om muna 6vlopannozco komnowenma. Haubonee wacmo ucnonvzyemvimu seisromcs ciedyroujue
3aKNA0KU:

Label — Merka komnoHeHTa.

Value — 3nHaueHne nmapameTpa KOMIIOHEHTA.

Fault — HaznauuTh HEeMCIIPaBHOCTh HA TEPMUHAT KOMIIOHEHTA.

Leakage — momemiaer 3HAa4YEHHE CONPOTHBICHHUS, ONPEACICHHOE B CMEXKHBIX MOJSX,
napajyieNIbHO ¢ BBIOPAaHHBIMU TEPMHUHATAMHU. DTO 3aCTaBJsieT TOK T€4b MUMO TEPMHUHAJIOB BMECTO
TOT0, YTOOBI IPOITH X,

Short — momeniaer O4YeHb HU3KOE CONPOTHBICHUE MEXAY IBYMs TEpPMHUHAIAMH, TaK YTO
KOMITOHEHT HE UMEET HUKAKOT0 U3MEPUMOT0 3(PdeKTa Ha cXxeme,

Open — momeniaeT O4YeHb BBICOKOE COMPOTHBICHHWE HA TEPMHHAJE, Kak OyATO MPOBOJHOE
COCTMHEHHE Ha TEPMUHAJ OBLJIO pa3OuTo.

SchematicOptions — YcraHOBUTB I[BET MPOBOIA.

Node — M3MeHuTh CBOMCTBA y3I1a.

NodelD— Ha3HaueHHOE CUCTEMOMN MMS y3Jia.

UseasTestpoint — onpenensier, T0HKEH JIM y3€ pacCMaTpUBaThCs Kak TECTOBAs TOUKA.
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SetNodeColor — ormensier HaOOp IBETOB /ISl OT/ACIBHBIX IPOBOIOB.
Display — Oto6pa3uts/ckpbiTh BeIOpaHHbIe dnieMeHTsI Electronics Workbench.

CreateSubcircuit — O0beTMHUTH BEIOPAHHBIC AIIEMEHTBI CXEMBI B TIOZICXEMY.
ZoomIn — YBenuuuth pasmep H300paKeHHUs.
ZoomOut — YMEHBIIHUTH pa3Mep U300paKeHuU .
SchematicOptions — Komana npeiHa3HaueHa Uil yIpaBJICHUS BCEM JAUCILIICEM CXEMBL.
M3meHeHust OTHOCATCS TOJIBKO K TEKYIIEH cXeMe.
Grid — ympasJisieT JUCIUICEM U CIOIb30BAHMEM CETKH, JIeXKAIICil B OCHOBE OKHA CXEMBI.
Show/Hide — Ympasasier nucmieem nHGOPMALUHE B OKHE CXEMBI
Display — Ynpagisiet mpudTom, HCIOIb3yeMbIM i METOK U CChUIOK Ha UICHTU(UKATOPBI.
Value — Ynpasiser mpudTom, UCIIOIb3yEeMbIM JIJIsl 3HAYCHUH U MOJICIICH.

4. Menio Analysis.

OTKpBIBae€T KOMaH/IbI, C MOMOIIBI0 KOTOPBIX 33JAI0TCS TUPEKTUBBI MOACITUPOBAHNUS:

Activate — BKIIOYHTb IEpEKIF0YaTEb TUTaHUS.

Pause — BpemenHo npepBaTh aHaIu3 WK MPOJOIKUTS.

Stop — OcTaHOBUTH MOJIETUPOBAHHE.

AnalysisOptions — ElectronicsWorkbench mozsonsier Bam ynpaBisTh MHOTMMH acleKTaMH
MOJICJIUPOBAHUSA, THUNA cOpoca TEPHUMOCTH OIIMOKH, BBIOOp METOJIOB MOJCIUPOBAHUSA U
MPOCMOTpPa PE3yIbTaTOB. DPPEKTHBHOCTh MOACTHPOBAHUS TAKXKe 3aBUCHT OT I1apaMeTpoOB,
KOTOpBIE BBl BBIOMpaeTe. bOoIbIIMHCTBO TapaMeTPOB UMEET 3HAUCHUS 110 YMOJTYAHHIO.

DisplayGraph — BeiBecTr rpaduyeckue pe3yabTaTbl aHATH3a.

Komanma Activate samyckaeT mporpamMmy MOAETMPOBaHHs, <KBKIIOYAs>> MHUTAHHE CXEMBI.
3amyck MOYKHO TaK)Ke OCYIIECTBUTH IIETYKOM Ha BBIKITIOYATENIC MUTAHUS B BEPXHEM MPABOM YTITY
MOHTQ)KHOTO CTOJIA.

Komannma Stop wcmonmb3yercss Uiss OCTaHOBKH MOAETHpoBaHusA. K ToMy jke pe3ynpTary
MIPUBOJIUT IIETYOK Ha BBIKJIIOUATENE TUTAHUS.

Komanma Pause/Resume mpeaHa3HaueHa JHS BPEMEHHOTO TPEPhIBAHUS MOJIEINPOBAHUS U €TO
BO30OHOBIICHHS C TOUYKH OCTaHOBA.

Komanma Label npumensercs ans MO3UIMOHHOTO  O0O3HAYEHHs — MPEIBAPHTEIHHO
BBIIETICHHOTO KOMITOHEHTa TOCPEACTBOM JuajoroBoro okHa. [locie BBeqeHHS MO3HIIMOHHOTO
0003HaYCHHSI TUAIIOTOBOE OKHO 3aKphIBacTCs MISITYKOM Ha KiiaBuie OK.

Komanna Value mnpennasHaveHa i yKa3zaHHs 3HAQUCHHs MapaMeTpa MpeIBapUTEIILHO
BBIICJICHHOTO IIEIYKOM Ha €ro HW300paXCHUH KOMIIOHEHTa C IIOMOIINBIO TIOSBIISIOMIETOCS
IranoroBoro okHa. Ilocie Toro, kak 3HaueHHe OyneT HamedaTaHo, HEOOXOAWMO IIEIKHYTh Ha
knaBuiie Accept.

Komanna Model ycranaBiuBaeT THUIT MOJAETH KOMIIOHEHTa TOCPEJICTBOM JTHAIOTOBOTO OKHA.
OOBIYHO THIT KOMIIOHEHTa BBIOMPAETCS W3 4YHCIa MUMEIOMIMXCS B OMOIMOTEKe MOjeNel, oJHAKO
HMMEETCS] BO3MOXKHOCTD CO3IaHMsI COOCTBEHHBIX MOJIETICH.

Komanga Z00m mpeqHa3HaveHa - ISl YBEIUYCHHS Pa3MEPOB M300paKEHUS PEIBAPUTEIHEHO
BBIJICJICHHOTO TIPHOOpa WIIM PACKPBITHS CTPYKTYphI mojacxembl. Komanme Z0OOM COOTBETCTBYET
TaK)Ke IBOWHOM IIEITUOK Ha N300pakeHnH mpruoopa.
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Komanma Rotate mno3Bosmser H3MEHSATh OpPUEHTAIMIO KOMIIOHEHTa, IIOBOPAYMBasl €ro
nzobpaxkenne Ha 90° mo uacoBoi crpenke. BombTmMeTp M ammepmeTrp 3TOW KOMaHIOH He
BPALIAIOTCS, OJJHAKO M3MEHSIETCS OPUCHTAIIHS X BBIBOJIOB.

Komanna Fault co3maer nedekTHbii KOMIIOHEHT il OOYYEHHS MOMCKY HEHCIIPABHOCTEH B
cxeme. Ilocie BbIOOpa 3TON KOMaH/BI ClIEyeT yKa3aTh IMOCPEACTBOM JUAIOrOBOTO OKHA XapaKTep
nedexra: Open circuit (xomocToit xox - pa3pbiB 1ienu) wid Short circuit (kopoTkoe 3aMbIKaHuUE).
Ycrpanenue aedekra nocturaercs BbioopoM peskuma None (Het) u3 MeHI0 TaHHOW KOMaH/IbI.

Komanna Subcircuit npennasHaueHa [uisi OObEAMHEHHsS 4YacTH COOpAaHHOW CXEMbI B
CaMOCTOATENIbHBIH (YHKIIMOHAJIBHBIN y3€J, TOJOOHBIM HMHTETPAIbHOW MHUKPOCXEME, KOTOPBIH
Oyzaer pa3MmenieH B pa3aerne CUstoms mara3uHa KOMIIOHEHTOB.

Jlnist co3aHust MOJICXEMbI CHadana Heo0X0AUMO coOpaTh ee M3 MMEIOUIMXCSl KOMIIOHEHTOB Ha
paboYeM IoJie MOHTaKHOTO CTOJIA, BBIJCIUTh KOMIOHEHTHI ITOJICXEMbI, @ 3aTEM BBIOpATh KOMaHy
Subcircuit. B mosBuBIIEMCS JHAJIOrOBOM OKHE IEYaTaeTCs MM MOJCXEMbl M OJHOBPEMEHHO
YKa3bIBa€TCSl PEXKUM KOMHMPOBAHHS KOMIIOHEHTOB B IOJICXEMY (C M3MEHEHUEM WM COXPaHCHHEM
B3aUMHOTO PACIHOJIOKEHHS KOMIIOHEHTOB), IOCIE Yero H300pakeHHE IOJICXEMBl IMOSBISETCS B
paznene Customs marasuHa, a M300paKeHUs BXOIAIIUX B IOJCXEMY KOMIIOHEHTOB Ha pabouyem
0JI€ 3aMEHSIOTCS N300paKeHneM nojcxeMbl. [Ipu 3ToM Bce BHEIIHHE MOIKITFOUCHNST KOMIIOHEHTOB
MOJICXEMBbI CTAHOBSITCS BBIBOJAMH MOJICXEMBI.

B nanpHeilieM noacxeMa MOXKET KOPPEKTHUPOBAThHCS IOCHE JBOMHOro menuka Ha ee YI'O
COBEPIIEHHO aHAJIOTUYHO PEAAKTHPOBAHUIO OCHOBHOW CXeMbI Ha paboueM moiie. HoBbie BBIBOJIBI
MOJICXEMbI 00Pa3yrOTCs IPH MEPETACKUBAHUH MTPOBOJAHMKA OT BHYTPEHHETO KOMIIOHEHTA TI0OJCXCMBI
K Kparo MMOJICXEMBI, TIPH ATOM KJIaBUIIIA MBIIIM OTITYCKAaeTCs TIOCIIE MOSBICHUS HA KPAro MOACXEMBI
MaJICHBKOTO KPYXKOUKa.

Komanna Wire color ycranaBnuBaeT UBET IpeIBAPUTEIILHO BBIICICHHOTO POBOTHUKA.

Komanpa Preferences mosBosnsier HacTpouTh pabouee 1mojie MOHTaKHOTO CTOJIa M BHEIIHUH BUJ
cxembl. JlaHHas KOMaH/1a IpeTyCMaTpUBaET CIEAYIOIINE TUPEKTHBEI:

Show grid - mer4ok Ha 3TO¥ OMIMK OKA3bIBACT TOYCYHYIO KOOPANHATHYIO CETKY

pabouero mois;

Use grid - men4ok Ha 3TOW OMIMU BKJIIOYAET MCIOIb30BaHHE KOOPAMHATHOW CETKH;

Show labels - Bxmarouaer oroOpakeHHe Ha paboyeM TI0J€ TO3MIIMOHHBIX 0003HAYCHUIT
KOMITOHEHTOB, KOTOPBIE TOSBIISTIOTCS psiaoM ¢ ux YT O;

Show values u Show models npumeHnsitoTcst 11t 0oTOOpakeHUsT Ha paboyeM Mojie 3HAYCHHI
nmapamMeTpoB W THUIOB MojeNeil KOMIOHEHTOB. Cieayer OTMCTUTh, YTO JAHHBIC OIIMHA He
BBINIOJIHSIOTCS, ecli B Habope komana Restrictions mynkra Circuit naznaueno «Hide values and
models restrictions» («CKpbITh 3HaUCHHSI TAPAMETPOB U MOJICIIN»).

[Myakt Analysis options BkiIrouaeT KOMaHbBI, YCTAHABIMBAIONIME BH/bI BBITOJHICMBIX
aHAJIM30B, TOYHOCTh PACUETOB U OCOOCHHOCTH OTOOPaKEHUS PE3YIIbTaTOB.

[TynkT Restrictions comepuT KOMaH/Ibl OTPAaHHYCHUS:

Hide values find models - ckppITh 3HaYCHNE KOMIIOHEHTOB. JIaHHBIN IPHEM MOKET

UCIIOJIb30BATHCS UACHTH(OUKAIMIO CKPBITHIX BEJTHYHH ITYTEM TECTHPOBAHHS CXEMBbI;

Hide subcircuits - ckpsITh Bce moacxeMsbl. JlaHHas KOMaH/1a IpeBpaIaeT MoCXeMbI B «U4epHBIE
SIIUKA» C HEU3BECTHOH CTPYKTYpPOW, BOCCTAHOBJIIEHHWE KOTOPOW MOXET COCTaBUTH CYTh 3aJaHUS
CTYIICHTY;
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Hide parts bin - CkpbITh Mara3uH KOMIIOHCHTOB - OrPaHHYMBAET JOCTYN K MarasuHy
KOMIIOHCHTOB, Tpeiaras CTYJACHTY JUIS BBIIOJHCHUS 3aaHHs OTPAaHHYUTHCS HAOOPOM
KOMITOHCHTOB, YK€ HMEIOIIEMCsI Ha paboueM ToJie;

Hide unused instruments - ckpbITh HeHCIONb3yeMble HpuOOpbl. KomaHma He Mo3BoseT
J0CTaBaTh C MaHEIH MPUOOPOB JOIOJHHUTEIBHBIC OOBEKTHI W IMPEUIaracT OrPAHUYUTHCS TPH
MPOBEICHUU U3MEPEHHI TEMHU U3 HUX, KOTOPbIC yXKe pa3MeIlleHbl Ha pabouyeM MoJie;

Hide faults - ckpeith gedexrsl. KomaHma OTMEHSICT BBIICIICHHE paHEE UCIIOPYCHHOIO»
KOMITOHEHTA, MTOCJIC Yer0 BHEIIHE ITOT KOMIIOHEHT HE OyIeT OTIMYAaThCS OT UCIPABHBIX;

Password - maponb. Komanna npenoTBpaiiaeT HeCaHKIIMOHMPOBAHHYIO OTMEHY OrpaHMYCHUI
KeM-nb0, Kpome aBTopa orpaHuucHuii. [locie MEpBOrO e COXPAHEHHS CXEMbI OCTYN K
JMAIOrOBOMY OKHY Restriction Bo3Mo>keH TOJIBKO IOCPEICTBOM BBOIA TTAPOJISL.

5.Menrw Window

Arrange — Komanjia akKkypaTHO pacCTaBisieT OTKPBIThIC OKHA.
Circuit — Komana nepeHOCUT OKHO CXEMbI Ha TIEPEIHHIA T1IaH.
Description — KomaHnia OTKpbIBa€T OKHO OITUCAHHUSI.

Komanga Arrange mo3BossieT akKypaTHO PacIiONOXUTh Ha pabodeM CTOJIe TmoJIe

MOHT)KHOTO CTOJIa OTKPBITBIE OKHA TIPOrpaMMBbI (PacKpBIThIC MPUOOPHI, onrcanue). Jis aToro
OKHa TEPEeMEIAlTCsl MPUMEPHO TyJa, IJIe UX XOTEJIOCh Obl BUICTH, MOCIE YEro BhIOHUpPACTCS
Komana Arrange.

Komanga Circuit BeiBoauT paboyee moJjie Ha IePEeIHUN IIaH.

Komanma Description mo3BoisieT pa3MecTHTh TEKCTOBBIH KOMMEHTapuii K cXemMe Ha
AHTIIHICKOM SI3LIKE B OKHE OIMCAHMUSL.

6. Menro Help

Meno Help mpemocrasisier BbI30B  (daitna-cipaBkd. BBI30B  CIpaBKH TakKKe MOYKHO
OCYIIECTBUTH Ha)KaTheM KiaBuimFl.

MoHTaK cXeMBbI

Pasmemienue u  0003Ha4YeHMe KOMIIOHEHTOB. MaHUNYISIIMUM C  BUPTYaJIbHBIMHU
KOMIIOHEHTAMH OCYIIECTBIISIFOTCS C MOMOILIBIO MBIIIA M KiIaBUATypbl. KOTMYECTBO OJHOTHITHBIX
KOMIIOHEHTOB, U3BJIEKAEMbIX U3 Mara3uHa KOMIIOHEHTOB, HE OTPAHUYEHO.

Jlia pa3MmernieHuss Ha pabodeM I0JIe MOHTa)KHOTO CTOJIa HY)KHOTO KOMIIOHEHTa yKa3aTellb
MOJABOMUTCSI MBIIIBIO K MHUKTOIPAMME COOTBETCTBYIOIIETO paszjieia Mara3uHa KOMIIOHEHTOB (CM.
PUCYHOK 2) W BBITIOJHSETCS IIETYOK JIEBOW KIJIABHINIEH MBIIIH. JTO NMPUBOIUT K aKTHUBU3AIMH
paszena M TMOSBJICHHUIO €r0 COJAEPKUMOTO B MarasMHe KOMIIOHEHTOB clieBa OT pabod4yero Mois.
[Tocne sToro ykazarens noaBogutcs K YI'O Hy>)KHOTO KOMIIOHEHTA U HaXKMMAaeTCs JIeBasi KJIaBHUIIIA
Mbimd. Jlanee, He ormyckas kiaBuiy Meimm YI'O mepeHocuTcs Ha pabodee mosie, Iie KiIaBHINa
OTITYCKAeTCsl, KOTJ1a BBIACISIETCS] KPACHBIM LIBETOM.

Jlyis BBIIeNeHUsS OoJiee OJHOTO KOMITOHEHTa Tpu Haxarou kiaumre SHIFT Ha xnaBmatype
BBITIOJIHAETCS MIETYOK Ha BCEX BBIACISEMbIX KOMIOHEHTaxXx. K TakoMmy e pe3ynbTaTy MPUBOIUT
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IIETTYOK TPaBOil KIIABHUIIEH MBIIHM 0€3 WCIOJIb30BaHUS KIABHATYpHL. Il BBIIEICHUS TPYIIIBI
00BEKTOB MOYKHO TaKXe, YCTAaHOBUB yKa3aTelb CJIEBa M BBIIIC CaMOT0 JICBOIO 00BEKTa B IPYIIIIE,
MEPEMECTUTh YKa3aTellb [0 JUHaroHadd BIPaBO MU BHH3. [lo Mepe MepeMelieHUs MOSIBUTCS
pacCHIUPSIOLIHICS PAMOYroJbHUK. Korma mpsiMOyroibHUK 3aXBaTUT BCE OOBEKTHI TPYIIIIbI, JIEBYIO
KJIQBUINY MBIIIA MOYKHO OTIYCTUTh. BbIJE/IIEHHE KOMIIOHCHTOB MCIIOJB3YETCS I YKa3aHHS HMX
TUTIOHOMHHAJIOB, Y/IaJICHHUS, TICPEMCIIICHHUSI.

[Tocne pa3meneHrsi KOMIIOHEHTA B )KEJIaeMO MO3UIMH €ro H300paKeHNE MOYKHO

OPUEHTUPOBATH C IIOMOIIBIO KOMaH/Ibl BPALICHHUS I TOTO, YTOOBI MOJIYYUTh 00JIee YUTAEMYIO
KOHQHUTypaIMi0 CXeMbl 0e3 H3IUIIHUX MEePeceueHHid MPOBOJHUKOB. BpalleHue BbIICICHHOTO
00BEKTa WM TpymIbl KoMnoHeHToB Ha 900 BeimonHseTcs komannoil Rotate (Bpamenue) u3 meHio
Circuit (Cxema). DToif e KOMaH/Ie COOTBETCTBYET HaxkaTue AByX kiasuil - Ctrl u R (Ctrl+R).

Jlns yka3aHds TO3MIIMOHHOTO O0O3HAYCHHUS W THIIOHOMHUHAJIA BBIACJICHHOIO KOMIIOHEHTA
ucnons3ytorcess komanael Model (Mopnens), Label (O6o3nauenue) u Value (3Hauenue) U3 MeHIO
Circuit. Komangam Model u Value skBrBasicHTHBI JBOMHBIE MIETYKH HAa H300PaKCHUH KOMIIOHEHTA
win ¢ kiaBuatypel Ctrl+M u Ctrl+U coorBetctBenno. Eciu 00603HaueHHsT KOMIIOHEHTOB [0
yKa3aHHBIX KOMaH] He ObUIM 3aJaHbl, TO CHayajla MOsBIsAeTCs auanoropoe okHo Label. Jlis
KOMIIOHEHTOB HMMEKOIIUX CJIOXHBIC MOJACTH (HAmpuMmep, s TPaH3UCTOPOB), MO YMOJIYAHUIO
YCTaHABJIMBAIOTCS MJICAIbHBIC MOJICIU. 3aMeHa MOJEIM KOMIIOHCHTa MPOU3BOIUTCSA C MOMOIIBIO
JIMAJIOrOBOTO OKHAa MO/JIeNid, KoTopoe mosisercs mocie komanasl Model (Clrl+M). Iuanorosoe
OKHO TpejjiaracT IepeucHb MOJEICH KOMIIOHEHTOB, M3 KOTOPOTO BBIOMpACTCS HYXHBIH U
HaxkuMaercs kiaBuima QK. Tabmuipsl  COOTBETCTBHS 3apyOeKHBIX THIOB KOMIIOHEHTOB
OTEYECTBCHHBIM IPUBEIICHBI B TIPUIIOKCHUSIX.

[Tocne Ha3HayeHUsT TUIIOHOMHHAJIOB KOMIIOHEHTOB psiioM ¢ ux YI['O Ha pabodyem mode
MOHTQ)XHOTO CTOJIa TMOSIBIISIIOTCS MX IMO3UIIMOHHBIC 0003HAUCHHS] W HOMHHAJIBI (WJIM THITBI IS
aKTHUBHBIX KOMIOHEHTOB). Eciin 3TH naHHBIE Ha pa0odyeM MoJie He 00s3aTeNbHBbI, TO UX MOXXHO
ckpbITh KoMantoi «Hide values and models» («CkpbiTie 3HaYeHUI ¥ MOJENEH») B JHATIOrOBOM
okHe Restrictions (Orpannuenwst) u3 meHro Circuit.

BolieneHHblli KOMIIOHEHT MOKHO YIalIWTh ¢ pabodero mojis wiv HaxarueM kiasumeil DEL
i nepetanmB YI'O KOMIOHEHTa Ha3aj] B Mara3uH KOMITOHCHTOB.

BoinosHenue Mexkcoequnennid. Korja Bce Hy)KHbIE KOMITOHEHTBI OK)KYTCsI Ha pabodeM 1oJie
MOHTQ)XHOTO CTOJIa, MX BBIBOJBI HEOOXOIUMO COCIUHUTH APYr C JIPYIOM B COOTBETCTBUH C
AJIEKTPUUECKOW  MPUHIUNHATBHONH cxemMod. CoeIMHEHWE BBIBOJIOB JIBYX KOMIIOHEHTOB
BBIMOJIHSETCS YKa3aTeJIeM C MTOMOIIBIO0 MBIIIH. J[Jst 3TOro ykaszartelb MOoJIBOJAUTCS K BBIBOIY OJIHOTO
KOMITIOHEHTa (IIPU STOM BBIBOJ| BBIJCIUTCS), HAKUMACTCS JIeBas KJIaBHIA MBIIIM U MPH HAKATON
KJIaBHIIIE yKa3aTesb MOABOAUTCS 0 KpaTyaiiieMy Hyr'M K HY)KHOMY BBIBOJY JAPYrOoro KOMIIOHEHTA.
ITo Mepe mepemerieHust yKa3zaTels 3a HUM CJIAyeT JIMHUS TOABOAMMOrO IMpoBoaHMKA. Korma
yKa3aTellb OKaKETCS Ha HYKHOM BBIBOJC, IMOCICAHUN TaKkKe BBIIEIUTCSA. Toriga KilaBuIlla
OTIyCKAETCS, M JIMHHS CBS3M ABTOMATHUYECKH TPACCHUPYETCS MEXAYy JBYMS BBIACICHHBIMU
BBIBOJIAMH KOMITOHEHTOB. [Ipr HEOOXOIMMOCTH, HAITPUMEP, €CITH JIMHUK PACIIOIAraloTCs CIUIIKOM
OJM3KO JPYr K ApYry Wik mpoxoast Hajg YI['O KOMIIOHEHTOB, MPOBOJHHUK MOYKHO MEPEMECTHTH,
yKa3aB MPOBOJHUK IICTYKOM MBI U TEPETAIMB €ro IMOC]e IMOSBJICHUS HAa MECTe yKa3aTeus
JIBYHATIPABJICHHOM CTPEJIKH.

Jlnst coeuHEHMsI IBYX MPOBOJHUKOB M CO3/IaHUS KOHTPOJIBHBIX TOUEK B CXEME MCIOJIB3yETCs
YT'O coenunuTens (TOUKH), MpeACTaBIstoNnee cOO0N 3auepHEHHBIN KPY)KOK B pa3jieie NacCUBHBIX
KOMIOHEHTOB. COEMHUTENIh UMEET YEThIPE OPTOTOHAIBLHO OPHEHTHPOBAHHBIX BBIBO/A, KOTOPHIE
MOJKHO HCIIOJIB30BATh JUIS MOJKIIOYEHUS YETHIPEX MPOBOJHUKOB IO OJHOMY C Ka)KIOW CTOPOHHBI.
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CoenuHUTENN CO3/1AIOTCS ABTOMATUYECKH IPU NEPeTaCKMBAaHUM MPOBOJAHMKA OT KaKOro-iubo
BBIBOJIa KOMIIOHEHTA K JaHHOMY ITPOBOAHMKY. KiaBuIia Mpllin OTIycKaeTcs 1ocie MOsBICHUS Ha
M300pa’keHUH MTPOBOIHUKA KPY>KOUKA B TOUKE ITOAKITIOUCHHS.

[TpoBOAHMKM MOKHO BBIIOJHUTH JIMHUSMU pa3zHoro mBera komanmoir Wire color (Liser
npoBoHuKa) u3 MeHto Circuit, 160 BEIOOPOM IIBETa MOCJIE JBOMHOTO INETYKa Ha M300paKCHUU
IPOBOJHUKA. EciaM [aHHBIM MPOBOJHUKOM K KOHTPOJBHOM TOYKE IMOIKIIOYACTCS BXOJ
BUPTYaJIbHOIO ocLuIorpaga Wiy JIOTH4eCKOro aHalnu3aTopa, TO 3TUM Ke LIBETOM OyZeT OKpalleHa
COOTBETCTBYIOLIAsl CUTHAJIOIpaMMa Ha 3KpaHe rpuoopa.

Eciun HeoOXoIuMoO yJnaluTh NPOBOAHMK, TO CJELYeT YKa3aTh BbIBOJ KOMIIOHEHTA, KyJAa
MOJKIIIOYEH 3TOT MPOBOAHMK, TAaK, YTOOBI ATOT BBIBOJ BBLACIHJICS, W, HAXKaB JIEBYIO KJIABHIIY
MBIIIH, OTTAIIUTh MPOBOAHMUK OT BBIBOJA M OTIYCTUThH KiaBuily. Ecnm yOparTh KOMIIOHEHT WK
npubop ¢ paboyero moist B Mara3uH KOMIOHEHTOB WJIM Ha MaHeNb NPHOOPOB, TO BCE JIMHUM CBSI3H,
MIOJIKJIFOUYEHHBIE K 3TOMY OOBEKTY, TAKXKE UCUE3HYT.

JIuHUA CBSI3U MOJKET NOJYYMTHCS HEPOBHOM M3-3a HETOYHOI'O IO TOPU30HTAIU U BEPTHKAIU
B3aMMHOI0 TO3UIMOHUPOBAHMUSI KOMIIOHEHTOB M HpUOOpOB. [Jii BBIPAaBHUBAHUS JIMHUI CBS3U
MO’KHO BBIJICJIUTh OOBEKT U CKOPPEKTUPOBATH €r0 MO3ULUIO C HOMOILBIO MBIIIIH.

OnvH M3 y3JI0B CXEMbl, OTEHIHAT KOTOPOr0 NMPUHUMAETCS PAaBHBIM HYIIO, JOJDKEH OBbITH
3a3emyieH MmyrteM mojakiaoueHus k Hemy YI'O Ground (3emsst) w3 pasjena MacCHBHBIX
KOMIIOHEHTOB Maras3uHa.

Ilooknwuenue u nacmpoiika uzmepumenbHvlx npudopos. VIsmeputenbHble NpuOOpEL, TOUHEES
UX MUKTOIPaMMBbl, XpaHATCS Ha MaHEIU MPUOOPOB BbIlIe pabOYero Mnoyisi MOHTaXHOro croja. s
MOJIKJIIOYEHHUS HY>)KHOTO NMpUOOpa ero MUKTOrpaMMa C IOMOIIBIO MBIIIY EPEHOCUTCS Ha pabouee
nojie. 3aKuMbl IpUOOpa MOJIKIIIOYAIOTCA K KOHTPOJIBHBIM TOYKAM CXEMbl aHAJIOTUYHO OCTAJIbHBIM
coeiMHEeHUsM B cxeme. Kaxaplil U3 npubopoB MMeeTcsl Ha NMaHeIu B €IMHCTBEHHOM 3K3eMILIIpE,
MI03TOMY IIPH MIEPEHOCE ero Ha paboyee 1Mojie MECTO Ha MaHEIN OCTAETCsl CBOOOHBIM.

Kpome Toro, B MarasmHe KOMIIOHEHTOB MMEIOTCSI BOJBTMETPHI U aMIIEPMETPbI, KOJIUYECTBO
KOTOPBIX HE OIPaHUYEHO.

[Tocne nokir0UeHUs KaXk/10ro IpruOopa BIMOIHIETCS €ro HaCTPOHKa M0 KOHKPETHBIN pexXum
aHanmza. C 3TOM Lebl0 M300pakeHHe Npubopa yBEIMYMBAIOT NMYTEM BBIJCIEHUS MpUOOpa M
BBIMOJIHEHUST KoMaH 161 Z00M (JIyma) u3 mento Circuit. K Tomy e pe3ynbTaTy IpUBOAUT JBOWHON
IIeTYOK Ha M300pakeHuH npubopa. Ha yBennueHHOM M300pakeHUH NnpuOopa yCTaHABIMBAIOT B
HE00XO0/AMMBIE TIOJI0KEHHUSI OPTaHbl €ro YIPaBICHHUS.

Bce mnpuGopsl HMMEIOT COOCTBEHHBIE OpraHbl YHPABICHMS, OJHAKO IS HX HACTPOMKH
HCIOJIB3YIOTCSL OJTHU U T€ KE MPUHIUIIBL:

e s BbIOOpa OpraHa YIpaBJICHHUS, BBIIOJIHEHHOTO B BHJ€ KJIABHMILIW WM KHONKH, U €ro
YCTaHOBKH HCITIOJIB3YETCS IIETYOK MBIIIBIO [TOCIIE BBIBOJIA YKa3aTellsd Ha KJIaBUILLY WM KHOIIKY;

e YyTOOBl M3MEHUTH 3HAUYEHHE U €IMHUIY PAa3MEPHOCTH BbIpabaThIBAEMOW HIIM H3MepseMOn
BEJIMYMHBI, TPOU3BOJUTCS LIETYOK HA CTpPENIKaxX «BBEPX» U «BHU3», PACHOJOKEHHBIX COOKY OT
0003HaYeHMs €IMHHIIBI Pa3MEPHOCTH WM €€ 3HadeHus. VHor/ja MOXKHO IIEIKHYTh B CBOOOJAHOM
[I0JIE U HaXaTb CTPEJIOYHBIE KIABUIIM «BBEPX» WIH «BHU3» Ha KJIaBUAType A1 U3MEHEHHS
3Ha4YeHUs BenuuMHbl. Ha HeKoTophIx mpuOOpax MOXKHO IPOCTO HamedaTaTb HOBOE 3HAa4YECHHE
BEJTUYUHBI.
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Pucynok 4 Mynbtumerp

MyabTumetp (puc. 4) npuMeHsieTcs s U3MEPEHUs HaIIPSDKEHUs!, TOKA, CONPOTUBIICHUS UIIH
ocialieHus curHana B Jierioenax Mexay IByMs KOHTPOJbHBIMU Y3JaMU CXEMBI.

Pexum paboTel MyJabTHMETpa 3aJaeTcsl KJIaBULIaMU. BpIOOp KIIABUIIKM OCYLIECTBISAETCS
[IETTYKOM MBIIIY Ha KJIABUIIIE BEPXHETO psijia:

A - u3MepeHue Toka (pexuM ammepmerpa). st u3MepeHust Toka MyJIbTUMETp JI0JKEH ObITh
BKIIIOYCH CBOMMH 3XKHUMaMHU «+» H «-» B Pa3pbIB Iemu, riae u3mepsercs Tok. Lllemukom Ha
KIIABUILAX «~» HIIH «-» 33JaeTCS PEKUM HU3MEPEHUs MO0 MePEeMEHHOT0 (€ro CpeIHEero 3HAYCHUs),
au00 mnocTossHHOro Toka. [lo yMoidaHMI0O MyNbTUMETp B pEXHME amIepMmerpa obusagaer
BHyTpeHHUM conpoTtuBienneM 1 MOwm (10-3 OM), oIHAaKO CONPOTUBJICHHE MOKHO H3MEHUTH
menukoM Ha kiaBume SETTINGS (YcranoBku) mynstumerpa. Creayer MMeTh B BHIY, YTO
BKJIFOYEHHE HHU3KOOMHOIO INpPUOOpPa B BBICOKOOMHYIO CXEMY MOXKET IPHBECTH K CHUKEHHUIO
MaTeMaTHYeCKON TOUHOCTH MOJICTHPOBAHNUS;

V - u3mepeHne HanpsHKeHHUs (PeKUM BOJIBTMETpA). JlI1st i3MepeHus HalpspKEHHSI MEXKTY JTBYMST
TOYKaMHU CXEMBI K HUM HEOOXOIMMO MOJAKIIOYHTH COOTBETCTBYIOIINE 3aKHMBI «+» U «-» MpHOopa.
Pexxum u3MepeHust U BHYTpEHHEE CONpOTUBIEHHE Mpubopa (mo ymomuyanuro 1 MOwm =106 Owm)
MO>KHO 3aJaTh IIETYKOM Ha KJIaBuIax «~», «—» 1 SETTINGS;

W - u3MepeHue CONpOTHUBIEHHS (PEXKHUM OMMETPA) BBIMOJIHSAETCS MEXIY IABYMS TOUYKAMH
CXEMBl, K KOTOPBIM TOJAKJIIOYEHbl 3aXHUMbl mnpubopa. IIpaBUIbHBIN pe3ynpTaT H3MEpEeHHUs
MOJTy4YaeTcsl, €CIIU 3aJlaH PEKUM B Jleli0enax Mexxay AByMsl TOUKaMHU «—», a U3MepseMasi 1iellb He
3a3eMJIeHa U HEe COEMHEHA C UCTOYHUKOM HaIPSDKEHHS,

dB — u3MmepeHue ociablieHHs HANpsHKEHHS B JeruOenax MEeXIy ABYMsI TOYKAMHU CXEMBI B
COOTBETCTBHUH C BHIPAKEHUEM

dB:20|g((Vn'Vm)/VCT)a
rae Vot V- HanpspKeHus B TOYKax N u M,
Ver- cTanapTHOE HanpsbkeHue (1mo ymonauanuto 1B).
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Pucynok 5 ®yHKIIMOHAIBHBIN T€HEPATOP

DOYHKUMOHAJIBHBIH reHepaTop (puc. 5) sBIsSETCS WCTOUYHUKOM HAIPSHKEHUS CIENHMaTbHOU
¢dopmbl. Dopma curHana 3aaeTcsl KJIaBUIIAMU BepXHero psana. Yactora curHaio, koddduineHt
3aMOIHeHUS, aMIUIUTYIa U cMelleHue 0a30BOi JIMHUU (TIOCTOSTHHON COCTABJISIFOIIEH HANPSKEHUS)
yCTaHABIMBAIOTCA KIABUIIAMH, PACIOJIOXKEHHBIMU HIDKE. l3MeHeHue 3HaueHUl yKa3aHHBIX
rapaMeTpOB MPOU3BOJIUTCA CTPEIIOYHBIMU KHOITKAMH COOKY OT 3a1aBa€MbIX 3HAUCHHI:

FREQUENCY (YactoTa) BEIXOJHBIX CHTHAJIOB MOKET yCTaHABIMBATHCS B mpezenax ot 1 '
(Hz) no 999 MI'y;

DUTY CYCLE (Koaddumment 3amonmHeHHs) 3agaeT sl OPSIMOYTOJIBHOTO CHUTHAsa
OTHOIIEHHE B % JUIMTEIHHOCTH HMITYJIbCA C BBICOKUM pabO4YMM YpOBHEM K IEpPUOIYy, a IS
TPEYroJbHOTO CHUTHANAa - OTHOIIEHHE AJUTENbHOCTH TOJOXKUTEIBbHO JIMHEWHO HAapacTarolIero
¢ponta k mepuony. Koaddbunuent 3amonnenus 50% COOTBETCTBYET CHUMMETPUYHON Gopme
curHaga. QPopma CHHYCOMJAIBHOTO CHUTHaJa HE W3MEHSETCd C W3MEHEHHEeM JaHHOTO
koa¢duLreHTa;

AMPLITUDE (Amminrtyna) 3amaeT MakKCHUMajJbHOE 3HAYEHHE BBIXOJHOTO HAampsKEHUS,
OTCUUTHIBaEMOE OT 0a30BOW JIMHHU (CMEIIEHUS IO IOCTOSHHOMY TOKY) B IPEAINOJIOKCHHH, ITO
BBIXOJIHOM CUTHAJI CHUMaeTcs ¢ 3akuMoB COM (O0muit) u «+» (i COM u «-»). Ecnu BBIXOIHOM
CUTHAJI CHUMAETCS C 3QKHMOB «1t» U «-», TO aMILTUTY/a YABAaUBACTCS;

OFFSET (Cwmemenue) 3aaeT BEIUYHUHY MMOCTOSHHOTO CMEIICHHsI BBIXOJHOTO CHUTHAJA - €ro
0a30Boi TMHUHU B TIpenenax ot -999 kB no +999 kB.

OTMmeTnM, UYTO pEXUM HUCTOYHUKA HAIMPSDKCHUSA, peaM3yeMblii  (PYHKIIMOHATBHBIM
TE€HEPATOpPOM, TPEIoiaraeT, YTo TeHEPUPYEMBbIM CUTHAJI CBOOOJEH OT HCKAKEHHM, IIYMOB H
IyJIbCAllMi, CBOMCTBEHHBIX pEAIBHBIM TIE€HEparopaM ¢ peanbHOW Harpyskou. [lapamerpsr
TCHEPUPYEMOr0 CHTHAJIa B PEKUME WCTOYHHMKA HAMPSHKESHUS HE 3aBUCIT OT BEIWYHHBI
MOJIKJTFOUEeHHOW Harpy3ku. OJMH W3 BBIXOJHBIX 32KHMOB TeHepaTopa OOBIYHO TOJKITIOYACTCS K
3emJie.
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Pucynok 6. Ocuumiorpad

Ocumanorpag (puc. 6) umeer 1Ba KaHasla A U B U MOXET UCIOJIb30BATHCS JUI BU3YaIbHOTO
HaOJIIOACHUS JIBYX CHUTHAJOB OJHOBpeMeHHO. Ocuuiuiorpad MOMXKHO TakKe MCIOJIb30BaTh B
peKuMe, KOrja OJUH CUIHAJ OTKJIaJbIBAeTCsl B KAUeCTBE apryMeHTa 0 ocu abcuucc, a BTOPOU B
KayecTBe (QYHKIMH 1O OocH opAuHAT. Kpome BXOAHBIX 32XHMOB KaHaloB A u B ocummiorpad
crHabxen xiemmoit 3azemienns (GROUND) u BxoausiM 3akumoM 3amycka passeptku 1 RIGGER
(3amyck) (pucyHOK 6). YmpaBieHHE OCIHWLIOrpagoM 3aKITFOYaeTCs B YCTAHOBKE PEKHUMOB €r0
paboThl C TOMOIIBIO KIABUIIHBIX MEPEKII0YaTeNIel, Ha KOTOPBIX Ui WX BBIOOpA BBIMOJHSIECTCS
IETYOK MBIIIBIO.

[lemyok Ha oxHo# u3 kuomnok Y/T, B/A, A/B onpenensietr ocu X u Y. B pexkume Y/T mo ocu X
OTKJIa/IbIBAE€TCS BpeMs, a 10 ocu Y — HamnpsbkeHue curHaioB A u B. MacmtabupoBanue ocu X
OCYILECTBIISIETCS B 9TOM PEKUME KHOMKAMHU «-» U «-» cOOKY OT Tabso Tekyuiero macuraba TIME
BASE (s/div - c/nexn). CkopocTs pa3BepTkr MOXHO u3MeHsATh oT 0,1 He 10 0,5 ¢ Ha 0JHO JeneHue
mKanel. MacmTad 1mo ocu Y ycTaHaBIMBAETCS M1 KaXIOTO KaHalla OTJEIbHO COOTBETCTBYIOIIMMU
KHOIIKaMU COOKY OT yKazaresel Tekyiiero macirada u moxet usmensarbes ot 0,01 mB/nen go 50
B/nen. MoxHo Taxke 3a/laTh CMEIlEHUE HauyalbHOW TOYKU Pa3BEPTKH MO ocaM X U Y, MpUYeM
cmemienue o ocu X omnpenensercss kHonkamu X POSITION ans o6oux kaHamoB OJHOBPEMEHHO.
Eciu X POSITION ycranoBieno 0.00, To pa3BepTka HayMHaeTCsl OT Hayajga »JKpaHa
ocuuiorpadga, nonoxurensHoe HenynaeBoe 3HaueHne X POSITION casuraer Havano pasBepTKU
BIIPaBO, a OTpuUaTeabHOe - BiIeBo. CMelleHHWe CHUrHaJOB 1Mo ocu Y 3agaercs opraHamu Y
POSITION o6oux kaHanoB B mpenenax oT -3 10 3 JeNeHHi U HMCIOJb3yeTcs sl TOro, 4TOOBI
pa3IBUHYTH MO BEPTUKAIN M300paskeHus curHanoB A u B. B pexumax B/A u A/B mikana o ocu X
OTIpEIeNISIeTCS] YCTAHOBJICHHBIM MacITaboM 1o KaHany A u B cOOTBETCTBEHHO.

Hccnemyemple BXOTHBIE CUTHAJIBI MOTYT TIOJABaThcs B KaHaibl A U B depe3 OTKpHITHIC s
MTOCTOSTHHOM COCTABJISIFOIIEH BXO/BI M Yepe3 3aKphIThIe BXObI. BEIOOp THITA BXO/1a OCYIIECTBIISIETCS
merukoM Ha ogHoi n3 knasum AC, 0 uinu DC:

AC (Alternating Current - mepeMeHHBII TOK) WTHOPHPYET IMOCTOSIHHYI) COCTaBJISIOIIYEO
curHasia. JlaHHBI peXUM SKBUBAJIEHTEH I0Jaye CHTHAJla Ha BXOJ KaHaja 4epe3 KOHICHCATOp
OOJIBIIION €MKOCTH;

0 (nynv) 3a3eMiseT BXOJ KaHana. DTOT PEXKUM UCIIOIb3YETCS ISl KOPPEKIUHU ITOJI0KEHUS JTyda
Ha 9KpaHe ocuuyutorpada B OTCYTCTBHH BXOJJHOTO CUTHAJIA,
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DC (Direct Current - moCTOSHHBIM TOK) ITOKa3bIBAET HAa JKPaHE CHUTHAI C Y4ETOM €ro
IIOCTOSIHHOM  cocTaBisromeld. Cnexyer HMeTb B BHAY, UYTO CXEMHOE IOAKIIOYEHHE
pa3AeIUTEIHLHOr0 KOHJCHCATOPa MEXKy KOHTPOJIIBHOM TOYKOM M BXOJOM ocuuiuiorpada sBisercs
HEKOPPEKTHBIM, TaK KaK KOHJCHCATOP BOCIPUHUMAETCS TMPOTPaMMON KaK KOMIIOHCHT C
HEMOJIKJIFOUEHHBIM BBIBOJIOM.

biok TRIGGER ocnumiorpada omnpenenseT pekuMm 3amycka TOPU30HTAIBHOH Pa3BEPTKHU.
Knonku EDGE (ppoHT) «-» U « » yCTaHaBIMBAIOT 3aIllyCK Pa3BEPTKH COOTBETCTBEHHO 110 ()POHTY
u crany 3amyckaromiero curHama. LEVEL (ypoBenp) ompenenser moporoBoe HampsiKeHHE,
MIPEBBIIICHUE KOTOPOTO MPUBOIUT K 3amycky pa3BepTtku. Knonku AUTO, A, B u EXT yka3pIBalOT
OT KaKOT0 CUTHAJIa IPOU3BOAUTCS 3ITYCK Pa3BEPTKHU:

AUTO - aBTOMaTHUYECKUIl 3aITyCK;

A, B - 3anyck OT BXOAHBIX CUTHAJIOB A U B COOTBETCTBEHHO;

EXT - 3amyck OT BHEIIIHETO CUTHaNa, mojaaBaemoro Ha 3axuM 1 RIGGER.

[Tpu noaxmrouenuu ocuusuiorpada ero 3axum GROUND crnenyer nonkitouaTs K 00IIEH TOUKe
(3eMJie) CXEMBI.

Yacmomnowtit xapaxmepuozpagp (Bode plotter - mocrpoutesns auarpamm boxe) cinyxut mis
BBIBOJIa PE3YJIbTATOB MOJEIMPOBAHMS B YaCTOTHOW 00JACTH, U300paXkas aMIUIMTYAHO-YaCTOTHYIO
xapaktepuctuky (AUX) wum dasoyacrornyro xapakrepuctuky (PUX). Ilpubop renepupyer
rapMOHUYECKOE HAMNpPSDKEHUE C JIMHEWHO HW3MEHSIoIIecs 4yacToTod Ha cBoeM 3axume IN u
M3MEpSET OTHOIICHHE HAIPSHKCHHWA HAa TOIKIIOYCHHBIX K cxeme 3axmmax OUT (Beixom) u IN
(Bxoxm), mnu ke pasHocTh uX (¢a3. YacToThl BCeX HCTOYHHKOB IEPEMEHHOIO TOKa B CXEME B
MpOLIeCCe pacueTa UTHOPHUPYIOTCS, OJHAKO CXeMma JOJDKHA BKJIKOYATh XOTS OBl OAMH TaKoOM
HCTOYHHUK.

XapakTtepuorpad BBHIBOJUT Ha CBOHM AKpaH B (YHKIUU YaCTOTHI JHOO OTHOIICHHE aMIUIUTY,
BBIPOKEHHOE B OTHOCHUTENBHBIX EAMHMIIAX WM Jernudenax, Wi pa3HOCTh uX (a3 B rpamycax.
PeskuM paboTsl MprOOpa 3a1aeTcsl KIABHUIIAMK M CTPEIOYHBIME KHOIIKAMHE «-», « » (pHC. 7):

; | [T Phase | save

. — “ertical ———— Honzonta] ——————

: EA | EA |

: F| 0de = | F B |GHz
: I{-200 4B =SRUE 51 |mH= (5
=l = 1.000mHz
.................................................. S & oom
ZZouZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ

Pucynok 7 YactoTHbIi XxapakTepuorpad

mendok Ha kinaBuime MAGNITUDE nnu PHASE yctanaBnuBaet pexxum usmepenns AUX unu
®dYX cCOOTBETCTBEHHO;

mendyok Ha knaBumax LOG wmm LIN ycranaBiauBaer jorapupMUUECKUil WM JTMHEHHBIN
Mmacmtad BeptukaibHoii VERTICAL u ropusontamsaoit HORIZONTAL oceit rpaduka Ha skpaHe
npuodopa;
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mIKajbl ocer 3amaroTcs HadanbHBIMH (1) u koHeunsiMu (F) 3Hauenmsimu BenmuuuH. [lo ocm X
BCEr/Ia OTKJIabIBacTCsi yactota B ', a mo ocu Y orkiansiBaetcsi Oe3pasmepHas Beamurna (LIN)
wn nerubenst (LOG) muist oTHOMIEHUS HANIPSKSHUA U TPAAYChI U pa3HocTH (as;

JUISL TOYHOTO OTCUETa pe3yabTaTa U3MEPEHUN MOXKHO HMCIIONB30BaTh BU3UP MPUOOpa, YIPABIIS
€ro TO3WIMEH C TOMOIIBID KHOMOK C M300paKCHHUSIMH TOPU30HTAIBHBIX CTPEIOK «», «®» B
HIDKHEH 4acTH JIMIeBON MaHenu Xxapaktepuorpada. Busup MoXKHO Takke nepeMeniaTb ¢ OMOIIbIO
MBIIIK, A7 4ero BU3Hp (B BHUAE KpPECTHKA B JIEBOM HIDKHEM YINIy 3KpaHa mpubopa) ciemyer
MepeTalnTh B HYXHYIO0 TOYKy Ha Tpaduke AUX wmmu OUX. Otcuer m3MepsieMOll BEITUYHHBI
nosiBisieTcs Ha UG pPOBOM TalJI0 B PaBOM HIKHEN YacTu mpubdopa.

Jloruveckuii mpeo0pa3oBaTeib HE UMeeT (DU3MUECKOTO MPOTOTHIA U SIBISICTCS YHCTO
KOMITBIOTEPHBIM HWHCTPYMEHTOM ISl BBIMOJTHEHHSI MpeoOpa3oBaHuii IU(POBOH CXEMbI U €€
norudeckoro onucanus. [Ipubop (puc. 8) comepkuT mabaoH TaOIHUIBI UCTHHHOCTH B JIEBOH YacTH,
KJIABUIITN YIPABJICHUS B MPABOW YaCTH W JUCIUICH JUIsi OTOOpPAKCHHS JIOTUYECKOTO BBIPAKCHHS B
HUKHEW YacTH JIMLIEBOU MMaHENN.

L 1 181 Jeiel Ie out (%

A B C DODEF G H
coo| o o o o o | = Conversions
co1| o o =S 1 =
coz| o o 1 =) = e e -1EY |
coz| @ o 1 1 =
co4| o 1 o o = |
oos| o 1 o 1 o 1ol = #lB
cose| o 1 1 = =
cor| o 1 1 1 o 1ol SIPF A |
cos| 1 o = = =
cor| 1 @ o 1 o B —+ 1ot |
c1o| 1 o 1 = = Al 1o]1
c11]| 1 o 1 1 =
o1z 1 1 o o o AlB s |
o1z 1 1 1= 1 =
014 11 1 o =] j AlB —+ HMAND |
coasl 1 g 1 1 o
SEeETEEE S -
........................................

Pucynox 8 Jlornueckuit mpeoOpa3oBaresb

AnHanmuzupyemasi Wi CHHTe3upyeMasi U poBasi cxemMa MOXKET COJepKaTh JO BOCBMH BXOTHBIX
MIEPEMEHHBIX (apryMEHTOB) U OJUH BbIX0A (PyHKIMIO). ApryMeHTsl 00o3Hauatorcs OykBamu A..H,
a @ynkus — OUT. Pexxum npeoOpa3zoBaHus Ha3HAUaeTCs KJIaBUILIAMU:

5 — 1.:.|1

—npeo6pa30BaHHe CXCMEI B Ta6n1/1uy HCTUHHOCTU. B aTOM PEKUME BXOAbI CXCMBI ITOAKIHOYNUTD

Kk 3axuMaM A...H, a Beixon — k 3axumy OUT. Ilocie memuka Ha KIIaBHINE IIA0JOH TaOJHUIIGI
WMCTUHHOCTHU 3amojHseTcss 3HaueHussMu nepeMmeHHbiX (0 u 1). Becero B Tabnuue oOpasyercs 2n
CTPOK, TJie N - YUCIIO apTyMEHTOB;

1oj1  —+ ﬂJE||

—1peoOpa3oBaHre TAONHIIBI UCTUHHOCTH B JIOTUYECKOE BhIpakeHue. Jiis co3maHus TaOIUIIbI

WCTUHHOCTH (€cim oOHa emje He oOpa3oBaHa MPEIbIIYIINM TPeoOpa3oBaHUEeM) HEOOXOIUMO
MIETIKHYTh Ha HECKOJIBKUX BXOIHBIX 3a)KMMaX, COOTBETCTBYIOMMX aprymeHTam A...H. [osBusercs
MOJHBIA HAaOOp KOMOHMHAIMIl apryMeHTOB, MPOTUB KOTOphIX B kojoHke OUT ¢yHkuum Hago
HaneyaTath 3HaueHus ¢yHkumu (0, 1 mwim X, npuuem X o003HauaeT HEOIpeJesieHHOe 3HaYCHHE
¢bynkuun). [locne menyka Ha KJIABUIIE B HIDKHEH uyacTu mpuOopa mosBiseTcs aireOpandeckas
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3anuch (QYHKIMH, B KOTOPOH BMECTO OOBIYHOI'O 3HAKa OTPHUIAHHS B BUIE YEPThl HAJ CUMBOJIOM
HCIIONB3YETCs 3HAK «'», IPOCTABIISIEMbIN 32 CUMBOJIOM;
TElT SILPF B |
—npeoOpazoBaHre TaONUIBI MCTUHHOCTH B MHUHHUMH3HPOBAHHOE JIOTUYECKOE BBIPAXKCHHE.
Munumuzauus B [I9BM npoBogutcs metonom Mak-Kitacku, nomycKaromyUM MO CPAaBHEHUIO C
MeTosoM kapT KapHo Gonbinee uncio aprymeHToB. Clienyer 3aMeTUTh, YTO MUHUMHU3AIUS MOKET
MoTpedOBaTh 3HAYUTENLHOTO O0beMa mMamsTu. Pe3yiabTarT MUHHMMU3ALMKA BBIBOJUTCS B HIDKHEH

CTpOKe mpudopa;
TElT SIF AB |
—TpeoOpa3oBaHMEe JIOTHYECKOTO BBIPAKEHUS B TaOIUIly UCTUHHOCTH. [lepes memdkom Ha TOH
KJIAQBUILIE CJIEYeT BBECTH alreOpandeckoe BBIpXCHHE B HWKHEW CTpoke mpuoOopa. Pesymbrar
peoOpa3oBaHusl aBTOMATHYECKH 3aIMChIBACTCS B IA0JIOH TaOJIMIbI UCTUHHOCTH;
Al =

—TpeoOpa3oBaHUEe JIOTHYECKOTO BBIPAKCHHS B IUQPPOBYID KOMOMHAIIMOHHYIO CXEMY.

HaneuaranHoe npeaBapuTENbHO BbIpaXKEHHE I1OCIIE LIENYKa Ha 3TOH KiaBHILE Ipeodpaszyercs B
cxeMmy Ha paboueM I10J1e MOHTa)XHOT'0 CTOJIa;
Al —+  HNAND |

—co3naHue 1udpoBoi cxembl B (¢yHkuMoHambHOM Oaszuce W-HE, pacnpoctpanenHom B
WH)KEHEPHOW MPaKTUKE.

M3mepeHue MocTOSTHHBIX TOKOB U HANpPsDKEHUI MPEIyCMOTPEHO B IPOTrpaMMe BO3MOKHOCTBIO
MOJKJIIOYEHUS! aMIEpPMETPOB U BOJBTMETPOB M3 Mara3uHa KOMIIOHEHTOB. VX KOJIM4YecTBO He
OTpaHUYEHO, MIOATOMY IIPU MEPEMEIICHUN 3TUX TPUOOPOB HA paboyee MoJie MOHTAKHOTO CTOJIA UX
M300pakeHMs] COXPAHSAIOTCS B HCXOJHBIX MO3HIIUAX.

I'eneparop asoumunbix ciaoB (Word generator) (puc. 9) ucmonb3yercst Ui HCIBITAHUN
HM(POBBIX CXEM U BbIpadaThIBA€T MOCIEAOBATEIbHO 16 HMKINYECKH MOBTOPSIOMIMXCS OaiToB
(BOCBMHOUTOBBIX JIBOMYHBIX CJIOB) B CONPOBOXJAEHUU CHHXPOUMITYJIBCOB, CHUMAEMBIX C 3aKUMa
CLK. B neBoil 4acTH pacKpbITOro M300pa’ke€HHsI reHepaTopa pacioyioKEeHO HH(pOpMaIMOHHOE
nojie, TpeAcTaBisomee coboil marpuny u3 16 crpok u 8 komoHok. Ilpu axTuBH3anun
MO/JICIMPOBAHUS BKIIOUEHUEM MUTAaHU MH(OpMAIUs BBIBOAUTCS MOCTPOUYHO HAa BOCEMb BBIXOJHBIX
32)KMMOB, PACIIOJIOKEHHBIX B HIDKHEH yacTu nmpubopa. Tekylee BBIXOIHOE CJIOBO OTOOpa)kaeTcs B
[IECTHAIIIATEPUYIHOM KOJI€ B TMPAaBOM HIDKHEM YTy TpUOOpa W B OOBIYHOM JBOMYHOM KOJE
HEMOCPEACTBEHHO Ha U300PaKEHUAX 3aKUMOB.

x|

—Addrezz

il Edt  [Doo0 | Cvcle]
Current [0000 Burst |
Initial  [0000 Step |
Final [02E7 Breakpuirt |
Pattemn...

—Trigger

OEEEN Eceral | BE %

= Frequency

sty @
25CI [0 ]

j Binary |0000000000000000 |

OOOOOO00 00000000
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Pucynok 9I'enepaTop 1BOMYHBIX CIIOB
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BBoa cioB ocymiecTBisercss mociie IMieTYka B HYKHOM MO3MIMHU HWH()OPMALMOHHOTO OIS
BBOojIoM cuMBoiia 1 mimm O ¢ kimaBuarypsel. [locie mepBoro Takoro meimdyka B JajbHEHIIEM Jyis
BbIOOpA IMO3UIIUN CUMBOJIA MO>KHO HCIIOJIb30BAaTh CTPEIOYHBIE KJIaBHUIIHU Ki1aBuaTypsl [IDBM.

Pexxum paboThl reHepaTopa CIIOB 3aaeTcs MIeTYKaMy Ha HY)KHBIX KJIABUIIAX M KHOMKAX:

—xnapumn BepxHero psna CLEAR, LOAD u SAVE mnpenna3zHaueHbl COOTBETCTBEHHO ISt
OouuCTKU (0OHyNeHus1) MHGOPMAIMOHHOTO IIOJIA, €ro 3arpy3ku u3BHe M coxpaHeHus. Ilocne
memukoB Ha LOAD u SAVE mnosBisieTcsi IuajioroBOoe€ OKHO, 3alpaliuBaroiiee UMeHa (aiioB
00pa3noB HHPOPMAIIMOHHOTO TT0JIsI, KOTOphIe 00pa3yroTcs ¢ pacmupeHuem .DP;

—peXHM TeHEepalliu CJIOB yCTaHaBiuBaeTcs KiaBumamMu STEP (momaroBeiii pexxum ¢
OCTaHOBOM II0CJIe BbIJauu ouepenHoro ciosa), BURST (pexxum mauku ¢ Beigaueit Bcex 16 cios,
HAuMHas C BBICBEYCHHOTO CJIOBa, M mocienyromero octanoBa) u CYCLE (umximyeckuil pexum
HenpepwiBHOU reHepanun). B pexxume CYCLE ocTaHOBUTE reHEpaTOp BO3MOXKHO, THOO BHIKITFOUHB
[IATaHUE CXEMBI, JIM00 HakaB KoMOuHanuro xiasum Ctrl+T;

—TaKTOBAas 4acTOTa, C KOTOPOW CIOBa CMEHSIOT ApYr Apyra (WM, 4TO-TO e camoe, 4acToTa
cunxponmsaruu CLK), HasHauaeTcss cTpenoyHbIMH KHOmKamu cOoky oT Ttabino FREQUENCY
(dacroTa);

—3allyCcK TeHepaTtopa ompenensercs rpymmoil kiasuim TRIGGER u moxeT ocyiiecTBiasSThCS
BHyTpeHHUM cuHXpoumiyidbcoM (INTERNAL) wmu Buemnum curHanom (EXTERNAL),
MOJKITIOYaeMBbIM K 32)KHMYy B IMPAaBOM BEpPXHEM YITy M300pakeHHs reHeparopa. B mocnemnem
cllydae MO>KHO Ha3HA4YMTh 3aITyCK Kak ()POHTOM, TaK M CIaJIOM BHEIIHEr0 CUTHaIa.

T Q0D 5 nal
=l ")
Feoat || T-TI

LI SN M MO I ML AC S

Clecke Tegger

Pucynok 10JIornueckuii ananuzarop

Jlornueckunii anamuszatop (Logic Analyzer) (puc. 10) mmeer 8 KaHalIOB M MOXET
pa3BepThIBaTh BO BPEMEHU OJHOBPEMEHHO JI0 BOCBMH IIOCJIEIOBATEIBHOCTEH MPSIMOYTOJIBHBIX
Joruueckux curHanoB. OH Takke (OpPMUpPYET JABOMYHOE U IISCTHAIIATEPHUYHOE OTOOpaKEHHS
TEKYIIEr0 BOCHBMHUPA3PSAAHOTO CIIOBA, yAOOHBIE I TPOBEPKH CIIOKHBIX yCTpoicTB. I[lpm
[IECTHAAIATEPUYHOM TPEICTABICHUHM TEKyIlee - MPOPHUCOBBHIBAEMOEC B JaHHBI MOMEHT CIIOBO
pa3duBaeTCs Ha JBE YeThIpEXpa3psAHbIC TPYIIIbI, IPUYEM 3HAUYECHUE YKCIIa B [IECTHAAIATEPUIHOM
Kojzie paBHO A= a1*16! a¢*16°, a aiMokKeT NPUHUMATh 3HAYCHHUSL:
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JecaTagnoe JsorgHO0E IlecraagnaTEpAYHOE
0 0000 0
1 0001 1
2 0010 2
3 0011 3
4 0100 4
5 0101 5
6 0110 6
7 0111 7
8 1000 8
9 1001 9
10 1010 A
11 1011 B
12 1100 C
13 1101 D
14 1110 E
15 1111 F

emuok na kmaBume RESET npuBoIuT K OYMCTKE SKpaHa JIOTHYECKOTO AaHAIM3aTopa.
VYcnoBus 3amycka JIOTHYECKOTO aHaimm3aTopa ompeaensitorcs kmapumamu Omoka TRIGGER
(3amyck):

— KHOIIKH «[» U «|» YCTaHaBJIMBAIOT, KAKUM (DPOHTOM 3aIyCKAaIOIIEro CUTHajla HHUIUUPYETCS
pa3BepTKa aHAIM3UPYEMbBIX CUTHAJIOB;

— xnaBuia EXTERNAL (BHemHuii) 3aaet 3anyck OT BHEIIHETO CUTHaJIa, KOTOPBIA JTOJIKEH
OBITh TIOJIKITIOYCH K 3Q)KHMY TpaBee KIaBHUIIIH,

— xiasuma BURST (mauka) 3amaer 3ammyck OT caMUX HCCIIETyeMBIX CUTHAJIOB. DTO OOBIYHBIH
pexuM paboThl aHAIU3ATOPA;

— kimaBuma PATTERN (komoBas xomOuHaiuWs) ompenenseT Haudaiao 3amycka pa3BEpPTKH OT
MOMEHTa MOCTYIUICHHS Ha BXOJbl aHaJIM3aTopa KOJOBOW KOMOUWHAIMH, KOTOPYIO HJS JAaHHOTO
pexkrMa HeoOX0IMMO HarevyaTath Mo/ KIaBUIIEH.

Ecimu B kakoil JmOO TO3WIIMHM KOJOBOW KOMOWHanuu mpomycTuMm kak 0, tak m 1, To B Hei
clenyeT BBecTH X.

BrpinosiHenue anaju3a

OO0mue pexomenaauum. Bes nndopmanus nporpammel EWB, BeiBogumMas Ha skpan [19BM,
pacrioyiaraercsi B OKHax, KOTOpble MOKHO IepeMeIIaTh, MPOKPYyUnUBaTh (IPOCMATPUBATh), U3MEHATh
pasMmepsl U 3aKpbIBaTh MOJ00HO JIpyruM okHaMm omnepanunoHHoM cpeast WINDOWS. B oknax
pasmemaroTcsi padodee IMmoJie, Mara3uH KOMITOHEHTOB, MaHeNb HHCTPYMEHTOB, OITMCAHUE CXEMBI U
mp.

Ecmu Hy)XHOe B NMaHHBI MOMEHT OKHO HAaKpBITO IPYTUMH OKHAMH, MOKHO BBIBECTH €TO
MOBEPX OCTAIBHBIX IIETYKOM Ha THTYJIHHOW BepXHEH moioce okHa. OKHO MOXXKHO TIepEeTaliuTh B
Jpyroe MeCTO JKpaHa, YCTAaHOBUB yKa3aTelb Ha TUTYJIbHOHM, IOJIOCE, HaXaB JIEBYIO KIJIABUIILY
MBIIIH, IEPEMECTHB OKHO M OTIYCTUTh KJIABHUIIY, KOT/Ia OKHO OKa)XeTCsl HA HOBOM MecTe. JIBoiHOM
IIETTYOK Ha KHOIKE B BEPXHEM YIJIy OKHAa MPUBOJAUT K €ro 3akpeIThio. [ljiss u3MeHeHus pa3mepa
OKHa CclielyeT MepeTaliuTh €ro CTOPOHY WM Yrojl Iocje MOSABICHUS Ha MECTe yKas3aTess
JIBYHAPABJICHHOW CTpenKu. J{Jsi MPOKPYTKH OKHAa MOKHO IMEPETAlIUTh KHOMIKY, PACIONIOKEHHYIO
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Ha TIPaBO¥ CTOPOHE OKHA WIIM TOJIOCKY B HIDKHEH yacTu okHa. [l[emdok BHyTpH 007acTH YaCTUIHO
CKPBITOrO OKHA JIENIAeT 3TO OKHO aKTUBHBIM W BBIBOAMT €ro HaBepX. Cienyer UMeTb B BHUIY, YTO
obmas Twomanab pabodero MO MOHTAXKHOTO CTOJNAa B YETHIpe pa3a Ooiblle TOH, KOTOpas
BBIBOJHUTCS Ha 9KpaH, W JUISI TOrO, 4TOOBI Pa3MECTHTH JIOTOJHUTENbHBIE KOMIIOHEHTHI WU
MIPOCMOTPETH MOJIHOCTHIO paboyee MoJie Ha 0 MCIOIb30BaTh KHOMKU MPOKPYTKH, PACTION0KEHHBIC
C MPaBOT0 ¥ HWKHETO KPaeB OKHA.

OTKpbITHE paHee CO3JJAaHHOTO M COXPAHEHHOT'O CXEMHOTO (haiyia OCyIIeCTBISICTCS KOMaHJIOM
Open (Otkpsith) u3 meHo File (daiin). IIpu 5TOM MOABIASETCS AMAIOrOBOE OKHO, U3 KOTOPOI'O
BBIOMpAaeTCsl UMsI cXeMHOro (haiiina, Tocie 4ero Mpou3BOAUTCS memdok Ha KHonke OK. K takomy
e pe3ysIbTaTy MPUBOAMUT HakaTHe couetanus kiasui Ctrl+0.

B HEoOXxomuMbIX ciy4yasx Ha pabodeM MoJie MOKHO TMOMECTUTh TEKCTOBYIO HMH(pOPMALHUIO:
MO3UIIMOHHBIE 0003HAYEHUs, TUIBl M 3HAYCHHUS NapaMEeTPOB KOMIIOHEHTOB; KPAaTKOE OMHCAHUE
CXEMBI; 3HAUCHHsI BEJIMYMH MPH HACTPOMKE M3MEPUTENBHBIX NPUOOPOB. B GONBIIMHCTBE CitydaeB
BCTaBKa TEKCTa HA3HAYAETCS aBTOMATHUYECKU IOCJIC BBIBOJA YKa3aTelsl Ha HYXHYI TO3HIHIO U
IIeaYKa Mblmblo. i mepeMenieHus: ykasaTellsi MOXKHO Tak)Ke WCIOJIb30BaTh CTPEJIOYHBIC
KJIABUILH U KIaBuIly Tadymsiiuu Tab Ha kinaBuarype [I9BM.

Hudopmanus nim KOMMEHTaApUU K CXeMe redaraercs B okne onucanus (Description Window).
OkHO onucaHus OTKpbIBaeTcs KoManaoi Description u3 mexnro Window wim coueTaHHeM KIIABUIL
Ctrl+D. Ecnu HyXHO MOKa3aTh OKHO ONKMCAaHHS CIEAYeT MEPeTAllTh €ro K BEpPXHEMY WU
HIDKHEMY Kpaio pabouero mojisi U BbiOpaTh komanny Arrange (YmnopsjaounBaHUE) M3 MEHIO
Window. Dta xomanga (wiu coueranue kinaBuin Ctrl+W) wucrmonb3yercs ajas yrnopsiourBaHMs
COCTaBHBIX YacCTe MOHTQXHOI'O CTOJIa. YKa3aHHAas KOMaHJa 3acTaBJsieT BCE OTKPBITHIC OKHA
YBEIUYMBATHCS, HACKOJIBKO 3TO BO3MOYKHO B KOHKPETHOW cHUTyamuu. [ M3MeHEHHs MOpsIKa
PacCIIOJIOKEHUS YaCTeld MOHTaXHOTO CTOJIA CJICAYET MEePETAIIUTh 3TH YaCTH MPUMEPHO TY/a, TJe X
XOTenoch Obl BHIETh, W BBIOpaTh BHOBb koMmanHay Arrange u3 wmento Window. Cnocob
YIOPSAJOYMBAHUS OKOH 3aBUCHUT OT UX TEKYLIEH MO3UIHH.

[lepen mpoBexeHHWeM aHanM3a COOPAHHYIO CXEMY MOJXKHO BBIBECTH Ha TIEpEJIHUN IUIaH
komanioi Circuit u3 menro Window.

[Tocne co3maHust CXeMBI U TIOJKIFOUEHHS MPHOOPOB MOKHO HA3HAYUTH JUPEKTHUBBI aHAIIN3A -
ornuuu (M0 YMOJYAHHIO HAOOp OMNIUA YCTaHABIMBAETCS ABTOMATHYECKH, W 3aBHUCAT OT THIIOB
MOJAKIFOUCHHBIX M3MEPHUTENBHBIX NPUOOPOB). JIMpEeKTHBBI aHanmM3a 3agarorcs komanaoi Analysis
Options(Ctrl+Y) u npeana3zHa4deHbl [Jisl OMPEICICHNST BUIOB MPOBOAMMBIX TPOTPAMMON PacUETOB.
VYkazaHHas KOMaH/1a BBIBOAUT Ha 9KpaH JUAJIOrOBOE OKHO CO CIEAYIOIIMMHU ONLUSAMHU:
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Analysis Type Bux anammza

Transient ITepexoamoit npomecc

Steady state VCTaHOBHEIIHACE PEXHM

Active AKTHBHEIH 3TeMEHT

Assume linear operation JHHeapH30BaHHBIR PEAHM

Oscilloscope Display Dxpan ocmmnorpada

Pause after each screen [May2a nocae Kaxaoro 3KpaHa

Store results for all nodes 3anoMHHAHHE Pe3yIBTATOR IS BCeX VITOR
Tolerance TTorpemsocts

Points per cycle Towex Ha nepuoa

Bode plotter points per cycle Towex 7acTOTHOH XapaKTepHCTHEH

Temporary file size for simulation Pazxuep epemerroro ¢afina 413 MOJSTHPORAHHS

[lepeunciieHHbIC OMIIUU OTHOCATCS K MOJICTTUPOBAHUIO aHAJIOTOBBIX AJICKTPOHHBIX CXEM.

HccaenoBanue uudposbix cxeM. VccnenoBanue muppoBbIX CXEM, COCTOAIINX U3 JIOTUYECKUX
KOMOMHAIIMOHHBIX M TIOCJTICJOBATEIBHBIX  y3JIOB, MPOBOIUTCS HAa (YHKIMOHATLHOM U
MPUHIMIHUATGHOM YpoBHsX. [lpu ¢yHKIMOHATBHOM aHanu3e Bce IU(PPOBbIE KOMIIOHEHTHI
TMOJIaratoTCs MO YMOJYAHUIO WUJCATBbHBIMHU, HE OONAJAIOIIMMU 3aJIepKKaMH MEPEKII0YCHHUS] U He
TpeOYIOIIMMH HCTOYHMKOB MHTaHUA. YacTO TaKOro aHajan3a OKa3bIBAETCS JOCTATOYHBIM IS
OLICHKH (DYHKIIMOHUPOBAHUS CIIPOEKTUPOBAHHOTO YCTPOICTBA.

Opnako, ecnu HeoOxonuMm Oosiee JEeTalbHBIM aHaIW3 TMOBEIEHUS CXEMbI, WM €CIU cXeMma
BKJIFOYAET HapsAay ¢ OU(QPOBBIMA W aHAIOTOBBIC KOMIIOHEHTBI, TO CJCIYyeT IPOBOIUTH
MOJICIMPOBAHNE Ha TPUHIIUIIUAIEHOM YpPOBHE C YKa3aHHEM KOHKPETHBIX THIIOB MHUKPOCXEM H
Henen ux muTaHus.

HccnenoBanue 0ObIYHO MTPOBOIUTCS BO BPEMEHHON 00JIaCTH € UCIIOJIb30BAaHUEM OCIILTOTpada
W/WIM JIOTHYECKOoro aHanu3aropa. I[IpoBepka KOMOWHAIIMOHHBIX CXeM 0€3 JJIEMEHTOB MaMATH
MOJKET OCYIIECTBISATHCS TAKKE C MTOMOIIBIO JJOTHUECKOT0 peodpa3oBaTes.

CuHTe3 KOMOMHAIIMOHHOW CXEeMbl HAYMHAETCs, KaK MpPaBHIO, C TaOIUIBl UCTHHHOCTH, B
KOTOpO Kaxa0My HaOOpy apryMEeHTOB CTAaBUTCS B COOTBETCTBHE TO WU WHOe 3HaYeHus (0 wiu 1)
OyneBoit ¢yHkumuu. Tabnuia MUCTUHHOCTH 3aMOJHSIETCS Ha JKpaHEe PACKPBITOTO H300paKeHUs
JIOTUYeCcKoro mpeoodpaszosatesns. KonmnuecTBo B TaOnuIEe OMpenesieTcss KOJTUYECTBOM apTryMEHTOB,
KOTOPOE€ Ha3HA4aeTCsl Ha KHOMKAX, PACIIOJIOKEHHBIX Hal (popMUpyeMON TaOnHIeil HCTUHHOCTH, U
pPaBHO 2n, TZI€ N - YUCJIO apryMeHTOB. /{7151 kakioro Habopa apryMeHTOB TOCIIE TO3UITMOHUPOBAHUS
yKazaTeJsl ¢ TOMOIIbIO KIIaBUATYphl BBOJUTCS 3HaUEeHUE (DYHKITUH.

Tabnuiia UCTHHHOCTH MOXET OBITh MpeoOpa3oBaHa B airedpanveckoe BBIPAKEHHUE WU B
MUHUMHU3UPOBAHHOE ajre0panyeckoe BBIPAKEHHE IIETYKOM Ha COOTBETCTBYIOIICH KIIaBHIIE
PacKpBITOrO U300pasKeHUs IPeoOpa3oBaTENs.

OO6pazoBaBiieecss 1Moj TaOMUIEd WCTUHHOCTH BBIPAKEHHE, B KOTOPOM 3HAK OTPHUIIAHUS
n300pakaeTcsi 3HAKOM «'» 3a COOTBETCTBYIOIIMM CHMBOJIOM, MOXKHO Jajee peaJin30BaTh Ha
normuecknx snementax Y, NI, HE, mim xe Tonpko Ha norudeckux siaemeHTax M-HE memukom
Ha COOTBETCTBYIOIICH KIIaBHUINE TMpeoOpa3oBaTesis ABTOMATHUYECKH CHHTE3WpPOBAaHHAs CXema
MOSIBIISIETCS HAa paboyeM 10JIe MOHTaXXHOTO CTOJIA.

Bo3moxHO Takke oOpaTHOe MpeoOpazoBaHUE aNreOpanvdeckoro BBIPAKEHUS WM CXEMBI B
Ta0NUIly UCTHHHOCTH, HANpUMEp TpU TMPOBEPKE MPABUIBLHOCTH MPOBEIECHHOTO (HOPMaIbHOTO
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CHHTE3a CXEeMbl. JTH IpeoOpa3oBaHMs HA3HAYAIOTCS TaKXkKe INETYKaMH Ha COOTBETCTBYIOIIMX
KJIaBHUILIAX MOCTIe MPOPUCOBKU KOMOMHALIMOHHOM CXEMBI Ha paboydeM I1oJie MOHTaKHOTO CTOJIA.

Jlnst u3BJIE€YEHUs KOMIIOHEHTa BBIOMpAeTCsl TOT WJIM MHOM pa3/ien Mara3uHa KOMIIOHEHTOB H
HYXXHBIH 00BEKT epeTacKUBAETCs Ha paboyee MoJie ¢ HTOMOIIBIO MBIIIH.

Ecnu neperackuBaeTcsi KOMIIOHEHT B BHJE KOPITyCa MHUKPOCXEMBbI, TO TEpe] BBIIMOJIHEHUEM
MEXCOEIMHEHUN JBOMHBIM LIETYKOM Ha M300pa’keHHM KOpIlyca MOCPEICTBOM OTKPHIBAIOIIEIOCs
JIMAJIOTOBOTO OKHA Ha3HAuYaeTcs TUII MUKPOCXEMBI 10 ee (PyHKIMOHAIBHOMY IIpU3HAKY. BropnuHo
IIPOU3BEJCHHBIM JIBOMHOM IETUOK BBI3BIBACT CIIEAYIOLIEE IUAJIOrOBOE OKHO, Ipejasararoiiee
BbIOpaTh pasnen oubmuoreku mukpocxeM (library).

Bcero mmeercss dersipe paszmena: «cmosy» (KMOII), «defaulty (mo ymomuanuioo), «misc»
(cmerrannbie), «tthy (TTJI). [To ymoa4aHuO KOMIIOHEHT T10JIaracTCs M1ealbHbBIM.

Beibop pasgenoB «Cmos» u  «ttl» mpemmaraer yrouyHWTh dYepe3 AMANIOrOBOE OKHO
TEXHOJIOTUYECKYI0 MOJIU(DUKAIUI0 MHUKPOCXeMbl (HAampsDKEHUE MUTAHWSA, HAJIMYUE MOIIHOTO
Bbixosna «BUF», oTkpeIThIil komutekTop «OC» nmmn ctok «OD», ckopocTHble cBoicTBa - «HC»
(High-speedCMOS), wmanomormnas TTJII — «LS» (Low-powerSchottky)). BeizoB dynkmun
«HELP» (ITOMOIIb) xnaBumeid F1 wmu BpIOOPOM K3 MEHIO BBIIAET JIOMOJHUTEIBHYIO
MH(OPMAIIHIO MO BbIIETIEHHOMY KOMIIOHEHTY.

EWB pacnonaraer oOmmpHOW OuOIMOTEKOW Mozenel U(pPOBBIX KOMIOHEHTOB, YI'O
KOTOPBIX MOTYT M300pa)kaThCsi MBOSKO: OO0 B cooTBercTBHM co cranmaptom ANSI (American
National Standard Institute), mu6o B coorBercTBHU ¢ eBpormeiickum cranaaprom DIN (Bropoit
BechMa Omm30ok Kk 'OCTam P®). Cucrema oOo3HaYeHMII Ha3HAYAETCS MPH HHCTALTMPOBAHUS
IIPOrpaMMBl.

Pasnen Logic Gates skmouaer YI'O BeHTHiIeH (JIOTHYECKUX 31eMEHTOB) (cM. Tabmiuiy 1) u
1300pakeHusI KOPILYCOB MUKPOCXEM ¢ 0003HaUYe€HHEM (DyHKIIMH.

JiBoiiHOoM mienyok Ha YI'O BEHTWIS HNPUBOIUT K MOSBICHHUIO 3aIpoca O KOJUYECTBE €ro
BXOJIOB.

Pa3nen Digital npennaraer koMOMHAIMOHHBIC ()YHKIIMOHAIBHBIC Y3JIbI, HA3HAUYCHHE KOTOPBIX
0003HaUYeHO Ha M300pakeHHUsX KoprycoB Mukpocxem: MUX (Mynbsrumiekcopsr), DEC/DEMUX
(Hemmdparopsl/[leMynbTUIIIIEKCOPHI), ENCODERS (IlIndparopsr), ARITHMETIC
(Apudpmerndeckne y3ibl). Kpome toro, mmetorcs YI'O momycymmaropa (HS) m momHOTO
oJHOpa3psaaHoro cymmatopa (SM). B pasnene marasuna takxe cocpenoroueHbl YI'O pa3nndHbIx
TPUTTEPOB, a TaKXkKe H300paKeHHs KOPIYCOB MHKPOCXeM ¢ 00o3HaueHueM (GyHKUuU. JIBOHHON
IIETTYOK Ha n300pakeHuu kopiyca npeiaraer nepeunu: FLIP-FLOPS -tpurrepos, COUNTERS -
cueTunkoB, 160 SHIFT REGS - casuraromumx perucTpoB, U3 KOTOPBIX BEIOUPAIOTCS KOHKPETHBIE
TUTIBI U CEPUH MHKpOCcXeM. B Tabmuie 2 mpuBeneHbl TUIIOBBIE NPEACTABUTENM JAHHOTO pasJiena
1M(POBBIX KOMIIOHEHTOB, a B Tabnuie 3 YI'O tpurrepos.
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ANSI TOCT =
YTO o YIO $ymamns - E—
1) AND & u Z=XVvY
—
:,\ OR L] = WM Z=XAY
= Do NOT ! ¢ HE Z=X
B NAND & 1-HE Z=X7Y
Do NOR - WM - HE Z=XvY
D XOR G UCKIT W Z=XoY
Vi
D XNOR '7< WCKJI YUTH - HE 7=XaY
N —t X 12
N TRISTATE - Bydep ¢ Tpema cocTos- 7=XE
b BUFFER _Iz Mo mxom -
_ \}_ SUFFER 1 Byep=ura nosTope- F=X
/ TR

Tabmuma 1 YcioBHO rpadguueckoe 0003HaUYCHUE JIOTHUECKUX 3JIEMEHTOB

112




ANSI

I'OoCT

Ipesewasus
YTO Py=Exurs Py PyExmns
A, B - onepasmu
e SrEGE 7 - cymma
—3 ;: Half Summer (HS) Honycysmarop | Co—meperoc
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—a | sM |5 C - exox mepesoca
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- W - — ; xXoa
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<% Ve~ Y I}
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I A s2p~ Anthmetie logic umt i rat— Apltbxmo-n?-
—% Aip- (ALU) 23 Sl | rrvecxoe yerpoi-
—iIN 53 D ';. X CcTRO
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R P
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s

Tabnuna 2 YcnoBHo rpadguueckoe 0003HaUeHNE KOMOMHAIIMOHHBIX 3JIEMEHTOB
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ANSI rocT | AT
VIO v YTO $vaocms G
N
:: :: RS flip-flop RS-rpurrep
| n " 2
- PaSowmue yporgy acuz-
] ~z] = F xpormEsx exonos SR -
T’i JK flip-flip = ' ; JK -rpurrep ey
=8 11 Lo
— ] D: [, ) - -‘b ‘ ' ~'
£ (- JK flip-flop X JE -rpurrep
“r . 4 ’ .-
¢ o D flip-flop —L I D-rpmrrep
. Hxerores acumxpos-
"R mae acxozu Su R e
D flip-flop X = D-tpurrep T e
| YPORIIMK
— —"

Tabnuia 3 ycnoBHO rpaduueckoe 0003HAYCHUE TPUTTEPOB

Paznensr 1C npennaraet k BeiOopy cepun MukpocxeM (" 74xxxx - TTJI, dxxxx-KMOII, 3Hakom
«x» 0003Ha4YeHbl NEPEMEHHbIE MMO3ULUU O0003HauUeHUsT MHUKpocxeM). TaOmauibpl COOTBETCTBHS
OTEYECTBEHHBIX MUKPOCXEM M UX 3apyOeKHBIX aHAJIOIOB JIaHbl B IPUIOKEHUSAX.

Pasznen Indicators marasuna KOMIOHEHTOB coaepkuT YI'O nmpuOOpoOB HHAMKAIIMHI, CBETOBOH U
3BYKOBOW CHUTHAJIM3ALMU B COOTBETCTBUU C TaOIULeH 4.

B pasznene ruOpuaHbIX (CMEIIAHHBIX) MHUKPOCXEM HMEIOTCS LU(PO-aHAIOroBble U aHAJIOro-
udpoBele Mpeodpa3oBaTeNy, a TaKkKe MYyJIbTHMBHOpaTop M TaiiMep 555 (aHanor oreyecTBEHHOU
mukpocxemMbl KP1006BI1) , koTopbie MOXHO HCIOJIB30BaTh ISl CO3AHHS CXEM C BCTPOCHHBIMU
TaKTOBBIMH I'€HEPATOPaMU U CXEM JJIsl CBSA3H LHU(POBBIX Y3JI0B C aHATOTOBBIMHU.
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CexmcersenTennt aucnae

Jex0mEpYOMES CeMECErMeRTERE
ZECTIER

3anoME=x0mes YCTPOECTEO

Tonozxa rpoxzorosopeTeas

Tonocxoasn ascomei

Jexompywonui nozocxonsit xuc-
naek

XOTOpOI0 EaIHITAETCE Docne IBOEEOrO men3-

Tlocae z=0E=EOrO mMeTIxa YCTAEABTHBAETCA CO-
OPOTHENEEEe E IIXATa BONBTMETPA H aM-
nmepxerpa

Yerazasamsaercs neer caeveENs XPacH:IN, 3e-
JSENE CHEEE

TIpeoOpazyer 4-papan=w IEOHYENE X0X B
cEMBOX mecTEaImaTEpET=Eoro xoma (0...9,
A.F)

3ammcazaer 3maTeEEs HaOpPAESHNE Ha CBOEX
8-ym =x07a% 3 QYEXUEE EpeMesE B Qan, EMT

xa

Ilocae z2oE=0ro menTxa E3IEaTaeTCs TaCTOTA
3SYE3, HOPOr CPabaTHEA=EY ¥ BAIX0IEa% MOII-
socts. Cpabarumaer ope npesumenns nopora
cpabaruza=x=s

Coxepxer marpuny 23 10 cseroamozos (aso-
A8 - CIeBa, KaTONM — cupasa). Kaxm csero-
ZEOZ BKTHTALTCS OPH TPOTEKARKHE TOKA

Hmeer serpoemmant AlIIL B sazmcmmoctst or
HADDAXEHIE MOKZY BABOZAM CBTATCE MAAd-
ante o caeromozon. Kaxmuit caeroanoa ¢ mo-
MEPOM 0 BXMOTICTCR DPI TPEBMTICKII HAPR-
xemtex noporosoro sxavemus U,

¢ e g Ul
[.""L 17 9
rae Uy 2 U, - sanpaxesns sxmovesus mnad-
Wero ¥ CTAPMEro CerMeRToR (N0 YMONTAHEN
1B = 10B)

(n=1|

Tabnuna 4YT'O npubopoB UHANKAINH, CBETOBOM 1 3BYKOBOM CUTHAIU3AINH
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Ananu3 nudpoBBIX CXEM MPOBOIUTCS MPEUMYIIIECTBEHHO C MMOMOIIBI0 TeHEpaTopa JBOUYHBIX
co (Word generator) u morudeckoro ananu3zaropa (Logic analyzer), koTopslit He OBLIT OMHUCAH.
['eHepaTop CIIOB MO3BOJSIET 3aJaTh MO TAKTaM MOBTOPSIOIIMXCS C TEpPUOAOM 16 TakToB 8
Pa3IMYHBIX BXOJIHBIX JIOTHUECKUX CHTHAIOB JUIS TPOBEPSEMO cxeMbl. JIOTMYecKuii aHaIu3aTtop




MO3BOJISIET HAOIOJATh 0 BOCBMH JIOTHYECKUX CHTHAJIOB OJJHOBPEMEHHO B BOCBMH Y3JIaX CXEMBI,
KaKOBBIMU MOTYT OBITh BXOJIbI U BBIXOJIBI CXEMBI, a TAK)KE JIIOOBIC BHYTPEHHHE Y3116l B cxeme. Ecimu
HA3HAYUTH I[BETA MPOBOJHUKOB, KOTOPHIMH BXOJbI MOAKIIOYECHBI K CXEME, TO WMEHHO 3THUMH
1BeTaMu OYIyT OKpAaIleHbl COOTBETCTBYIONIWE CUTHAJIOTPAMMBI HAa JKpaHaX 3TUX MPUOOPOB.
AHanu3 cXembl MPU HU3KOW TAaKTOBOM 4acTOTE MOXKET MPOBOAMTHCS TAKKE MPU MMOMOIIU CBETOBBIX
MPOOHUKOB, TOJKIIOYAEMbIX K HWHTEPECYIOIICH IMOJb30BaTes y3JaMH CXEMbl. B OTIeNbHBIX
CIly4asiX MOJKET OKa3aThCsl IMOJIC3HBIM MOJKIIOYEHUE TOJOBOK T'POMKOTOBOPHUTENCH, IMaIarolIux
3BYKOBOW CHTHaJ MpH TPEBHIIICHHH HANPSHKCHHEM B KOHTPOJIUPYEMOM Y3l HUX TIOPOTrOB
cpabaTbIBaHMS.
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[Ipunoxenue 4

[Ipumep cMoOIeTUPOBAHHOMN CXEMBI

“+Electronics Workbench

File Edit Circuit  Analysie  Window  Help

mEEERAE

mlﬂnlﬁléllﬂlgl QA 2 [

B eyl FFTF olE BlEv| = =
w v b b
MpuopurerHwd wupparop.ewh
[
|| anno HHKH |S:|

Word Generator

—Address
BEa =
g g g Edit (D000 Cycle
GEG Current (0009 Burst
EHH Initial 0000 | Step |
ggg Final [QOOF Breakpoint | ¥
GEE Patrerm... 4D—.
K i

—Trigger

RN Erxemal E | - ’_D_

~Frequepcy ——————— | :D—'_O
Data L

K = | PP = e

AsCII[on |

- Binary [0000000000000000 |
PEOEEOE EOEOLEED % @

R un Xy g Lowe B Bun B o3 -0 (o Rl K g PRV T N T

@SSS&@SSS&

[G]
5]
5]
5]
5]
5]
5]
5]
5]
5]

&SSSS&SSSS

| 10.00 ms Temp: 27
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Cucrema KkoMaH]|

KOMaHI[bI MEKPETUCTPOBLIX II€peaa4d

[Ipunoxenue 5

L JIBOUYHBIN L
Ne HaumeHoBaHue KOM | MHEMOKO/I KOJ onep | Omnucanme | Kjiacc
MOV
1 nepegava TUna 1 ri,r2 01dddsss 1 rl:=r2 2
"Pr- Pr"
2 nepeava u3 naMsTu 1 MOV r,m 01ddd110 1 r:=(H.L) 2
3 nepenavya B MaMsTh 1 MOV m,r 01110sss 1 (H.L):=r 2
4 nepenava B Pr He- 2 MVIr 00ddd110 1 r=B2 2
HOCPEICTBEHHOTO
orepaHja
5 nepeaaya B MaMsTh 2 MVIm 00110 110 1 (H.L):=B2 2
HETIOCPEICTBEHHOTO
orepaHia
6 3arpy3Ka aKKyMmyJisi- 1 LDAX b 00 001 010 1 A:=(B.C) 2
TOpa ¢ KOCBEHHOU
azpecanuen
7 3arpys3Ka aKKyMyJisi- * | MOV Am 1111110 1 A:=(H.L) *
TOpa ¢ KOCBCHHOM
aapecarueit (MoJu- 1 LDAX d 00 011 010 1 A:=(D.E) 2
¢duipoBaHHas)
8 3arpy3Ka aKKyMyJisi- 3 LDA 00111 110 1 A:=(B3.B2) 2
TOpAa C MPAMOIA ajIpe- )
canuen
9 3arpy3ka H-mapsl 3 LHLD 00 101 010 2 | H.L:=(B3.B2) 2
10 3arpy3ka R-mapsl 3 LXIrp 00 rp0 001 2 rp:=(B3.B2) 2
11 3alIOMHHaHHUE aKKy- 1 STAXB 00 000 010 1 (B.C):=A 2
MYJISITOpa ¢ KOCBEH-
HOM aJipecanueit
12 3alIOMHHaHUE aKKy- 1 STAXD 00 010010 1 (D.E):=A 2
MYJIATOpa C KOCBEH-
HOU aJipecaluei * | MOV m,A 1110111 1 (H.L):=A *
(MoguduMpoBaHHas)
13 3aIUCh aKKyMYJISITOpa 3 STA 00 110 010 1 (B3.B2):=A 2
C IIpsIMOM azpeca-
e
14 3amuch H-mapet 3 SHLD 00 100 010 2 | (B3.B2):=H.L 2
15 0e3yCIIOBHBIN TIEepe- 1 PCHL 11101 001 2 PC:=H.L 3
XOJI IO KOCBEHHOMY
azpecy
16 3arpy3ka SP 1 SPHL 11111001 2 SP:=H.L 2
17 3aITUCh B CTEK 1 PUSH rp 11 rp0 101 2 (SP-1):=rh; 2
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(SP-2):=rl;
SP:=SP-2
18 YTEHHUE U3 CTEKa 1 POP rp 11 rp0 001 2 rl:=(SP); 2
rh:=(SP+1);
SP:=SP+2
19 O0OMEH MEeXIy CTe- 1 XTHL 11100 011 2 L<-->(SP) 2
KoM 1 H-mapoit H<-->(SP+1)
20 oomern map D u H 1 XCHG 11101 011 2 H.L<-->D.E 2
21 BBOJI 2 IN 11011011 1 A:=nopt B2 4
22 BBIBOJI 2 ouT 11 010 011 1 nopt B2:=A 4
ApupmMerndecKkue KOMaAHIAbI
No HaunmenoBanue L Muemok | JIBOMYHBIN KO L Onucanue KJIac
KOM ol nep c
23 | CriokeHHe C perucTpoOM 1 ADD r 10 000 sss 1 c.a:=A+r 1
24 | CroxeHue ¢ IaMAThIO 1 ADD m 10000 110 1 c.a:=A+(h.l) 1
25 Crnoxenue ¢ 2 ADI 11 000 110 1 A:=A+b2 1
HETOCPEICTBEHHBIM
onepanaoM (HIIO)
26 | CnokeHHE C pETHCTPOM 1 ADCr 10 001 sss 1 A:=A+r+cy 1
U TIEPEHOCOM
27 | CnoxeHHe C MaMAThIO U 1 ADC m 10001 110 1 | A=A+(h.D+cy | 1
IEPEHOCOM
28 Cnoxenue ¢ HITO u 2 ACI 11 001 110 1 A:=A+b2 +cy 1
IEPEHOCOM
29 Berunranue perucrpa 1 SUBTr 10 010 sss 1 A=A-r 1
30 BbrunTanue namMsaTu 1 SUB m 10 010 110 1 A:=A-(h.l) 1
31 Beruutanue HITO 2 SUlI 11 010 110 1 A:=A-b2 1
32 | BeruuTanue perucrpa ¢ 1 SBBr 10 011 sss 1 A=A-r-cy 1
3alMOM
33 BbrunTanue namsTy ¢ 1 SBB m 10011 110 1 A:=A-(h.l) - 1
3aiMOM cy
34 Boruntanue HIIO ¢ 2 SBI 11 011 110 1 A:=A-b2-cy 1
3aliMOM
35 WHKpeMeHT perucrpa 1 INR 00 ddd 100 1 R:=r+l 1
36 WHKpEeMEeHT maMsTH 1 INRm 00110 100 1 (h.):=(h.N+1 1
37 JICKpeMeHT perucTpa 1 DCRr 00 ddd 101 1 R:=r-1 1
38 JIeKpeMeHT naMsTu 1 DCR m 00110101 1 (h.h):=(h.1)-1 1
39 WHkpeMeHT napsl 1 INXrp 00 rp0 011 2 Rp:=rp+1 1
40 JlekpeMeHT napsl 1 DCXrp 00rpl 011 2 Rp:=rp-1 1
41 CrnoxeHne perucrpa ¢ 1 DAD rp 00 rpl1 001 2 (h.1):=(h.)+rp 1
JIBOMHOI TOYHOCTBIO
42 | JlecsaTaHast KOPPEKIUS 1 DAA 00100111 1 Ecmu AC=1 1
aKKyMyJisiTopa (rmocie WIN BEJIMYMHA
ADD) MIaIen
TeTpansl > 9,
TO
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BBITIOJIHACTCA
KOPPEKIIHS,
T.C.
A:=A+0110.
Ecnu cy=1 unmn
BEJINYMHA
crapuen
Terpaasl > 9,
TO
A:=A+011000
00
Jlornyeckne KOMaHAbI M CABUTH
L JABOUYHBIN L
Ne | HamMeHoBaHHMe | KOM | MHEMOKO | KOJ onep | Onucanue KJace
[Topazpsanas —
43 | KOHBIOHKIIUS C 1 ANATr 10 1000 sss 1 A.—A8.¢£ 1
CY,AC:=0
RG
[Topaspsanas —

44 | KOHBIOHKIIHUS C 1 ANA M 10 100 110 1 A'_A&(H_'L) 1
I CY,AC:=0
Konbronknms ¢ A:=A&B2

45 HITO 2 ANI 11 100 110 1 CY. AC:=0 1
JM3BIOHKIIHS C A:=Avr

46 RG 1 ORAT 10 110 sss 1 CY. AC:=0 1

47 ﬁmmm‘“m 1 1| oRAM | 10110110 | 1 A:=AvV(H.L) 1
JM3BIOHKIIHS C ._

48 Hro 2 ORI 11 110110 1 A:=AvB2 1

49 | CHOKeHHE MO 1 | XRAr | 1010lsss | 1 A=AAr 1
moxayiio 2 ¢ RG

50 | CHOMeHHEMO | | ypAM | 10101110 | 1 | A=AA(HL) 1
moxyio 2 ¢ I1
Cnoxenue 1o

51 | momymio 2 ¢ 2 XRI 11101 110 1 A:=AAB2 1
HIIO

5o | Mnmepci 1 | CMA | 00101111 | 1 A=uA 1
AKKyMYJISITOpa

53 ggaBHeH“e ¢ 1 | CMPr | 101llsss | 1 | A-®ZCY) 1

A-
54 | CpaBuenue ¢ IT 1 CMP M 10 111 110 1 (HL)®(ZCY) 1
55 EIII’;‘SHGHHG ¢ 1 CMI 11111110 | 1 | A-B2®ZCY) | 1
A=L1(A.A{Z}),
CaBur Bi€BO CY:=A{Z}
56 [UKITNYECKUI 1 RLC 00000011 1 CY.A=AA{Z} 1
9 pa3psa0B
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Cnur BIpaBo A=RIA{O}A)
57 . 1 RRC 00001 111 1 CY:=A{0} nmmu 1
UKITMYECKHUH A.CY:=A{0}A
CaBur BJIEBO
58 | mukIHUecKuii ¢ 1 RAL 00010111 1 CY.A=ACY 1
MIEPEHOCOM
Cuur BrpaBo
59 | muKIMYeCcKuii ¢ 1 RAR 00011 111 1 A.CY:=CY.A 1
IEPEHOCOM
HNuBepcus ¢ 1
60 | mepeHocom 1 CMC 00011111 CY:=uCY 1
our
(CY)
I 1 | stc | oozor111 | 2 cy:=1 1
nepeHoca out
Komanabl nepenaun ynpapJjieHust
L JIBOMYHBIN L
Ne | HauMeHOBaHHE | KOM | MHEMOKOJ | KO/ omep | Onucanue KJ1accC
62 | DesyeroBHbIl 3 IMP 11000011 | 2 PC:=B3.B2 3
epexo
VY cnoBHbIM PC:=B3.B2 npu
63 | mepexox 1o He 3 JNZ 11 000 010 2 Z:=0 PC:=PC+3 3
HYJIIO npu Z:=1
Y cnoBHBIN PC:=B3.B2 npu
64 | mepexon mo 3 JZ 111 001 010 2 Z:=1 PC:=PC+3 3
HYJIIO npu Z:=0
[Iepexon o He PC:=B3.B2 npu
65 | mepenonHeHuto 3 JNC 11 010 010 2 C:=0 PC:=PC+3 3
(He mepeHocy) mipu C:=1
Y cnoBHBIM PC:=B3.B2 npu
66 | mepexon 1o 3 JC 11 011 010 2 C:=1PC:=PC+3 3
NIEPENOJIHEHUIO npu C:=0
IIepexon no PC:=B3.B2 npu
67 | Heu€THOMY 3 JPO dd 11100 010 2 p:=0 PC:=PC+3 3
pe3yapTaTy pu p:=1
IIepexon no PC:=B3.B2 npu
68 | uétHOMy 3 JPE 11101 010 2 p:=1 PC:=PC+3 3
pe3yabTaTy pu p:=0
Tepexol 1o PC:=B3.B2 npu
69 pexoll 3 JP 11110010 2 S:=0 PC:=PC+3 3
TUTIOCY —
npu S:=1
Tepexo 1o PC:=B3.B2 npu
70 3 M 11111010 2 S:=1PC:=PC+3 3
MUHYCY —
mpuS:=0
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Tekyiee Bpems

IPOTPaAaMMHOTO
CcY€TYMKA
HAXOJIUTHCS B
be3ycnoBHbIi crexe P{(SP-
71 | Boisos CALL | 11001101 1);=PC(1;1(F§:T aitn)
TTOATPOTPaNMbL 2):=PCL(m1.6aiir)
PC:=B3.B2
COXpaHEHHE
HOBOTO aJipeca,
BO3BparT}
BrizoB {p} mpu Z:=0
72 | moarporpaMMbl CNz 11 000 100 PC:=PC+3 npu
10 HE HYJIIIO Z:=1
BrizoB {p} mpu Z:=1
73 | moamporpaMMbl Cz 11 001 100 PC:=PC+3 npu
10 HYJIIO Z:=0
BrizoB {p} mpu C:=0
74 | moamporpamMmsl CNC 11 010 100 PC:=PC+3 npu
10 HE MIEPEHOCY C:=3
BrizoB {p} mpu C:=1
75 | moamporpamMmsl CcC 11 011 100 PC:=PC+3 npu
IO MEePEeHOCy C:=0
E(I))Bl? Bor aMMBbI {p} mpu P:=0
76 | MOAMPOTD CPO 11 100 100 PC:=PC+3 nipu
10 HCUCTHOMY P-=1
pe3yJibTaTy '
EHSS . rpaMMBbl ip} mpu Z:=1
77 | NOATPOTP CPE 11 100 100 PC:=PC+3 npn
o YETHOMY 220
pe3yJibTaTy '
Be13oB {p} mpu S:=0
78 | moarpOrpMMEI CP 11110 100 PC:=PC+3 npu
IO IUTIOCY Si=1
Be13oB {p} mpu S:=0
79 | moamporpamMmbl CM 11111100 PC:=PC+3 npu
110 MUHYCY S:=1
besycnoBHbIi Q{PCL:=(SP);
80 | Bo3Bpar u3 RET 11 001 001 PCH:=(SP+1);
MIOANIPOTPAMMBI SP:=SP+2}
o Qa2
81 P RNZ 11 000 000 PC:=PC+1 npu
TIOJIITPOT PAMMBI 721
10 HE HYIIO '
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VY cnoBHBIM {Q} npu Z:=1
82 | Bo3Bpart 1o 1 RZ 11 001 000 - PC:=PC+1 nmpu 3
HYJIIO Z:=0
YcioBHBII {Q} mpu C:=0
83 | Bo3Bpart no 1 RNC 11 010 000 - PC:=PC+1 nmpu 3
HETIEPEHOCY C=1
VYcioBHbIN {Q} mpuC:=1
84 | Bo3Bpar 1o 1 RC 11 011 000 - PC:=PC+1 npu 3
nepeHocy C:=0
Y cnoBHBIM
BO3BpAT 10 1Q} mpu p:=0
85 5 1 RPO 11 100 000 - PC:=PC+1 npu 3
HEYETHOMY -1
pe3yJbTaTy -
VY cnoBHbIM
BO3BpAT 10 1Q} mpu p:=1
86 | . 1 RPE 11101 000 - PC:=PC+1 npu 3
4EHOMY -0
pe3yibTary -
YcioBHBIH {Q} mpu S:=0
87 | Bo3Bpar no 1 RP 11 110 000 - PC:=PC+1 npu 3
TLTIOCY S:=1
YcioBHBIH {Q} mpu S:=1
88 | Bo3Bpar no 1 RM 11111 000 - PC:=PC+1 npu 3
MUHYCY S:=0
(SP-1):=PCH
[ToBTOpHBI# i (SP-2):=PCL
89 myck 1 RT 11 nnn 111 Sp=Sp.o- 3
PC:=nnn0..0
B 3aBucumocTu ot
CCC:
- | [Ipomyck 1 SKIP .. CCC ... - PC::PC((::;Q fpHt 3
PC:=PC+1 npun
ccc
KoMaHb1 ynpaBJ/ieHHs IEeHTPAJILHBIM MPOLECCOPOM
L JABONYHLIN L
Ne | HaumeHOBaHHE | KOM | MHEMOKOJ | KOJ onep | Onucanue KJace
g | Paspemere 1 El 11111011 | - INTE:=1 3
pephIBaHMSI
g1 | anperirs 1 DI 111100 | - INTE:=0 3
npepbIBaHUe
9o | Hlycras 1 | NOP | 00000000 | - Hporryex wkna 3
oreparus nerTpaibHoro I
OJIOKMPOBKA
93 | Crom 1 HLT 1110110 | - HIPOTPAMMHEOTO 3
CUETUYHKAFO
Ocranoska Ilig
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