BBeaeHne B apXUTEKTYPY
IEePCOHANBHBIX KOMIILIOTECPOB

Jlekuunsa

goueHTa Kagoeopsl IBT pl'yY
K.T.H

JlnBak E.H.




Apxurekrypa I1K

APXUTEKTYPOH NMPUHATO HA3HIBATH

COBOKYITHOCTb BCEX MPOrPaMMHO JOCTYIHBIX alllapaTHBIX
CPEICTB Mpoleccopa.

OHSITHE APXUTEKTYPHI SABJIsSIeTCSH KOMILIEKCHBIM U BKJIIOYAET B ce0s
CTPYKTYPHYIO CXEMY KOMIIbIOTEPA;
CPEICTBA U CIIOCOOBI IOCTYIIA K AJIEMEHTaM CTPYKTYPHOU CXEMBI;
OpTraHMU3aIMIO U PA3PsTIHOCTh HHTEPPEHCOB;
Ha0Op PETUCTPOB;
OpTaHM3aINIO M CIIOCOOBI aApecariy MaMsITH;
CIIOCOOBI TpeACTaBICHUS U PopMaThl TaHHBIX;
Ha0Op MAIIMHHBIX KOMAaH/I;
¢bopmaThl MAITUHHBIX KOMaH/T;
00pabOTKy IpEpPHIBAHUM.

AN Y U N N N N N N
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* B ocHOBE JIF000T0 YCTPOMCTBA JIEKaT

0a30BbIC MPHHIIUIIbI, HA OCHOBE KOTOPHIX B
JNAJIbHEUIIIEM CTPOUTCS CUCTEMA

* HaGop 3TUX OPHUHLMIIOB YaCTO HA3bIBACTCS
APXUTEKTYPHBIMH IIPUHIIUIIAMHA

* PaccMOTpUM apXUTEKTYPHBIE IPUHIIUIIEI,
ITOJIOKEHHBIE B OCHOBY KOMIIBIOTEPHOU TEXHUKHU

= 22882 7



[IInpokoe pacrpoCTpaHEHUE NMOJIYYUIH
IIEPCOHAJILHBIE KOMIIBIOTEPHI IIPOU3BOJICTBA

- e xommnannu Apple Computer u
e xommanuu IBM (International Business

- VEIE P




Komnanus Apple npou3BoauT mmpoKo
n3BecTHhIe KomIbloTepsl Macintosh

OcoOeHHoCTH

® BCE OCHOBHEIC y3JIbI KOMIIBIOTEPA pa3MEIICHEl HAa OJTHOM
miare (mosToMy 3aMeHa y3710B HEBO3MOXKHA),

IIOJIB30BATCJIO IIPCAOCTAB/IAAIOTCA MUHHUMAJIBHBIC
BO3MOKHOCTH 110 BMCIIATCJIIbCTBY B pa60Ty CUCTCMbIa

Cormacuo npuniuiny Apple

M3TOTOBJICHUEM Y3J10B M COOPKY KOMIIbIOTEPA JIOJKHA
OCYIIECTBIATh OHA (hupMa,

a HACTPOMKOM KOMITIBIOTEPA M 3AMEHOH €r0 Y3JIOB JOJKHBI
3aHMMATbhCS TOJILKO OPO(PECCHOHANbI.

— BBICOKOE KayecTBO U HanexHocTh [IK Macintosh.

= 4T



IBM-coBMecTMBIC KOMIIBIOTEPHI

® CTposATCS Ha 0aze MPHMHIUIIA OTKPHITOU

APXUTEKTYPbI:

— KOMITBIOTEP COCTABJICH M3 OTJCILHBIX y3110B (010KOB),

= II0JIB30BATCIIIO IMPCAOCTABIIAOTCA IMMPOKHUC BO3MOXKHOCTH
N3MCHATH COCTAB KOMIIBIOTCPAy 3aMCHSAA OJAHH Y3JIbl IPYI'HMHU

e [IpomsBoactBoM y3moB misi IBM-coBmecTrMBbIX
KOMITBIOTEPOB U COOPKOW CaMUX KOMITBIOTEPOB
3aHUMAIOTCS (DUPMBI U3 Pa3HBIX CTPaH.

Takon nmoaxon K NOCTPOEHUIO KOMIIBIOTEPA IIPEIOCTABIISACT
1) BO3MOXXHOCTH JJIsI MACCOBOI'0 MPOU3BOICTBA

2) IUPOKKE BO3MOXKHOCTH JATBbHEHUIIETO
COBEPIIICHCTBOBAHUS




KomneroTepnl, He coBmecTtuMble ¢ IBM PC

Hamnpuwmep,

e xommbioTep Power PC ¢ nponeccopoM mpon3BocTBa
xopnopauuu Motorola




OO1e apXUTEKTYPHBIC
CBOMCTBA U IMPUHIIUIIBI

OTU CBOMCTBA W MPUHLMIIBI NPUCYIIH BCEM COBPEMEHHBIM MAalllMHAM
(hOH=HEMMaHOBCKOW apXUTEKTYPhla

IpyHIKI XPAaHUMOW MPOrPaAMMBI

Koxg mporpamMMbl M €€ JaHHBIE HAXOIATCS B €AUHOM
afipecHoM IpocTtpaHcTBe B Oll.

C TOYKM 3pE€HHs Npoleccopa HET MNPUHIMITHAIBHOU
PA3HUIBI MEXy HAaHHBIMA M KOMAaHIaMH.a

[pyHIMI MUKPONPOrpaMMUPOBAHUS

B cocTaB npoieccopa BXOAUT OJIOK MUKPOIPOTPAaMMHOTO
yIPABICHUS. IDTOT OJOK IS KaXxJIO0W MAaIlMHHON
KOMaHJIbl MMEET Hal0Op JCHCTBUM=CUTHAJIOBy KOTOPBIE

HY>KHO CI€HEpHUPOBaTh I (DU3MYSCKOTO BBIIOIHCHUS
TpeOyeMoll MalllMHHON KOMaH/Ibla

= 22888 7



OO1e apXUTEKTYPHBIC
CBOMCTBA U IMPUHIIUIIBI

JINHEWHOE MPOCTPAHCTBO NAMSATH

OIl oprann3zoBaHa KakK COBOKYIIHOCTb SYEEK IMaMSITH
(0alTOB), KOTOPBIM MOCJIEAOBATEILHO IIPUCBAWBAIOTCS
Homepa (agpeca) 0, 1, 2 ...

IHocnenoBareibHOE BBINOJIHEHUE TPOTrPaMM

[Ipomieccop BbIOMpaeT W3 IaMITH KOMaHAbI CTPOIO
MOCJIEIOBATEIbHO. J[JI1 U3MEHEHU NIPAMOJIMHENHOTO X01a
BBITIOJIHEHUS IIPOTPAMMBI MJIM OCYILECTBICHUS BETBIICHUS
HEOOXOAMMO  HCIIOJb30BaTh  CIEIHAJIbHBICE  KOMAaH/IbI
YCIIOBHOTO M 0€3yCIIOBHOIO IIE€PEX0/Iaa

be3pazinymne K 1eJIeBOMY HAa3HAYEHUIO JIAHHBIX

MaiiHe BCe paBHO, KaKYyI0 JIOTUUYECKYIO HArpy3Ky HECYT
oOpabaTeIBacMBIC €10 JAHHBIC.

= 2289227
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CTpyKTypHas CXeMa KOMIIbIOTEpa

AA A A

BUJIEO

IIponeccop

YCTpOMCTBO YIPABICHUSA

AJlY

Perucrposas nmamsrb

['mOku# nuck

(CD...)

KOUI-mamsars (Level 1)

OneparuBHas
aMSTh

= 22888 7
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MarepuHCcKas 1iara

OCHOBHOH 3JIEMEHT KOMIIbIOTEpA —

MaTepuHCKas (CHcTeMHas) miaTa BMECTE C
MHKPOIIPOIIECCOPOM

IIpennazHaueHa aJist
- o0OecredyeHus 0ecrepeOoHOM padoThI IPOLIECCOPa;
- obOecneueHus 3PHEKTUBHOM paOOTHI KOMIIBIOTEPA.

= 22588 7
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= 2289287

MarepuHCcKas 1iara

OCHOBHBIE KOMITOHEHTBl MAaTEPUHCKOU TJIAThI

[TocTossHHOE 3arIOMHUHAKOIIEE YCTPOMCTBO — [13Y
OneparuBHOE 3anoMuHaromiee ycrporctso — O3V (OII)
DHeproue3zaBucumas mamstb (CMOS-namsTh)

TakToOBBIU TeHEPATOP

Tanmep

biiok 00paboTKku npeprIiBaHUM (KOHTPOJIEPHI MPEPHIBAaHKH )

biok IMpAMOIo JOCTYIIA K IIaMATH

12



—

(OCTOSIHHOE 3allOMHUHAOIIEE YCTPOUCTBO —
3Y

—

[lamMAaTh TONBKO M1 YTEHUS

He MpeaAyCMOTPCHO UBSMCHCHHUC COACPKHUMOI'O
ITOJIB30BATCJIICM.

ITocie oTKIIrOYEHNS MATAHUSA coaepkumoe [13Y
COXPaHSIETCH.

CoaepXUT CIEAYyIOIMUE IIPOTrPAMMEBI.

- 0a3o0By10 cuctemy BBoja-BbiBojaa — BIOS (Basic Input
Output System)

- II€pPBOHAYAILHOI'O TECTUPOBAHUS PaObOTOCIIOCOOHOCTH
komibroTepa — POST (Power On Self Test)

- u3MeHeHusa nHpopmanuun CMOS-nmamsTu - Setup

=8
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DHEProHE3aBUCUMAs MaMSITh

(CMOS-namsrs)

o XpaHUTCSI HHPOpPMALIHS

- 00 yCTpOMCTBaxX CUCTEMBI M UX MapaMmeTpax (IucKoBas
MOACUCTEMA);

- HeoOXxoauMmasl IIpHM KaXkJI0M 3aIlyCKe (HampuMmep,
MOPSA0K 3arpy3Ky KOMITBIOTEPA)

14



CucreMHBbIE IIINHDBI

[IIuua (bus) — oOmuii KaHaa CBSI3H,
COCIMHAIONIMU OTIEIbHBIC YACTH KOMIIBIOTEPA
(rrygox npoBomoB)

IlepeHoC nHpOpPMALIMK IPOUCXOAUT 110
napajyIeIbHBIM JTUHUSIM (ITPOBOJAM).

OnuH OUT — OIHA JIUHUI.
WX KOJIM4YECTBO HA3BIBAXOT LIIMPHUHOW IIIHUHBI.

e [llnHa anpeca
e |llmna naHHBIX

e [lluna ynpasiaeHus

15



CucreMHBbIE IIINHDBI

IlepemaBaeMyto HH(MOPMAIIIO MOXKHO YCIOBHO pPa3AeInTh
Ha 3 BHJA:

/laHHBIC — 00padaThIBAEMbIC YN CIOBBIC 3HAUCHMS.
Anpeca — CBEACHHUS 0 MECTOHAXO0XKICHUHN TaHHBIX.

YHQaBHHIOgI/Ie CUI'HAJIbI — YKA3bIBAIOT HAIIPABJICHUC ITIOTOKAM
HTAHHBIX U PCIIIAMCHTHUPYIOT oOMeH JaHHBIMMU.

HabOop nuHui, npeHa3HavY€HHBIX 1 Iepeaadr OJJHOTO BUA
MH(OpPMAIMH, Ha3bIBAIOT IIIMHOM.

e [lluna anpeca

e [llmHa naHHBIX

o [llnna ympasieHus

-

16



[llnna yrpaBiieHus

* MUKpOIIPOIECCOP BBICTABIIET HA LIMHE YIIPABJICHUS

KOMaH/Ibl YIIPABJICHUA Y3J1aMH CUCTCMbI U I10JIYHACT
OTBCTHBIC CHUI'HAJIbI COCTOAHUA Y3JI0B N ITOATBCPIKICHHUC
BBIIIOJIHCHUA KOMAH/IbI

17



[lluprHa mMHEL agpeca ¥ NUHBI JTaHHBIX—
BAKHEUIIINE XapaKTEPUCTUKH
MUKpPOIIpOIeccopa

e 18086 — 20-pa3psaaHas mMHa agpeca

— 16-pa3psaHas muHA JaHHBIX

[IluprHa mMHBI aapeca yCTaHABIMBAECT OTPAHUYECHUE
Ha 00beM OI1

e Pentium — 64-paspsnas musHa agpeca

— 64-pa3psaHas muHa JaHHBIX

— 32-pa3psaaHas BHyTPEHHASA apxXuTeKTypa !!!

18

= 22822 7



BHYTpEeHHAA IIMHA

o Tpu mmHBI BMecTe (IIMHA aapeca, IWHA JaHHBIX,
IIIMHA YIIPaBICHUS) COCTABIISIOT IIPOIECCOPHYIO
(BHYTpEHHIOIO) IUHY

 |lIlnna agpeca v mIMHA yOpaBiIeHUS —
OJIHOHAIIPABJICHHEIC (IIepeaada B OJJHOM
HapaBJICHUM - U3 MUKPOIIPOIeCcopa)

 [lImHa naHHBIX — ABYHANpaBICHHAs (JJaHHBIC
CUUTBIBAIOTCS U BBIAACTCS PE3YIbTAT)

= 22888 7
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CucreMHas I1IyHa

*  Muxkpornpoiieccop HanpsIMyro padoTaeT TOJIBKO C HECKOILKUMU
YCTPOMCTBAMHU, & OT OCTAJIbHBIX OTAEJIEH CHEIHATbHBIMU
MUKpOcXeMaMU-OydepaMu (11 YCUICHUS MPOXOASAIIUX CUTHAJIOB).

ITocae OydepoB MIKHBI aApeca, JaHHBIX U YIIPABICHUS
COBMECTHO C HEKOTOPBHIMH JOIOJHUTEIIbHBIMUA CUTHATIAMU

00pa3yroT Apyrou KaHajl 0OMeHa HHPOpMaen —
CUCTEMHYIO IIINHY.

CucTemMHas IIMHA XapaKTEPU3yEeTCa YaCTOTOW CHCTEMHOU
IIMHBI (00pa3yeTcs U3 TAKTOBOW YaCTOTHI)

=8
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CTpyKTypa MUKPOOPOIIECCOpa

Perucrposan
MaMATS

baok obpaborkn
uHCen ¢

I ‘

; Qukenposannoi

Perucrposas
NaMATE

bBaok obpaborkn
YHCE ¢
IUIABAIOWIICH
TANATOH

YerpoicTBo
ylnpaBJIeHUS

Buyrpennss unua

I

Perucrpsl

LU pnnstii
unrepdeiic

<‘C HCTCAM HAR uuma>

Il
ﬂ 1(111111- >




Perucrposan
NAMATE

binok obpaborkn
yHCen ¢

' .~
; pukcHposannoil

TOYKOH

1

Perncrposan
NaMATe

Bitok obpadorkn
YHCe ¢
IIABAIOUICH
JANATOH

Buyrpesnas wmnna

g1

Yipanie nwe bydep
EAIP LM KoMan

Yopanseree | | JluKOn

NEPERAION e -

HMEM Fa004 bEYOu

:: Yerpoficrno yipa sienis

Enox : S Konu-
CCrMCeHTAHN | DS HAMATE
| ES

|
baok | 33
YIpagacHHs | | f_ ‘;
| J
CTDAHMLIIAMH
PR B Q
" |
)'1“‘-“31"5P | Cermesrnnie

NAMSETH |

PernCIphl

' ----------
(D 0

: Vkasarens

i KOMAH/1

[

" Peructp

[ ¢naros

[ 8

L ETETTR N
unrepdeiic

B —————

(

CucremHas wnHa

)
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TakToBasg gacrora

* YopaBlieHHE MPOLECCOPOM OCYIIECTBISETCS C IOMOIIBIO CUTHAJIOB —
TaKTOBBIX UMITYJILCOB, KOTOPBIE BBIJIAIOTCS Yepe3 (PUKCUPOBAHHBIC
HWHTEPBAJIbl BPEMEHHM CIIEI[UAIbHBIM YCTPOMCTBOM — TAaKTOBBIM
TE€HEPaTOPOM.

HpOMC}I(YTOK MCKAY TAKTOBBIMH UMITYJIbCAMH — TAKTa
e TakT - MUHUMAJIbHAS BPpEMCHHAas CAMHNIA B CUCTCMC.

JIJIMTEIbHOCTH OJIHOI0 TAKTA — BaXKHEU M [apaMeTp,

onpeaeaaINUi MPOU3BOAUTEIBHOCTH npoueccopa (T)

e Jln4 BBINOJHEHUS] MAINMHHOW KOMAH/IbI IIPOLIECCOP MOAPA3ACISIET €€ HA
MOCJIEIOBATEILHOCTD IIAr0B, KA U3 KOTOPHIX MOXKET OBITh
BBITIOJIHEH 34 OJIMH TAKT.

=68
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TakToBasg gacrora

JAaMTebHOCTh OAHOIO TaKTa — T

TakToBas yacTora nmpoueccopa
R=1/T
(KOJIMYECTBO TAKTOB B CEKYH]Y)

1 I'epry (I'm) = 1 TakT B CEKyHOY

= 22888 7
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= 228922 7

TakToBasg gacrora

Pemraer 3aayy CMHXpOHU3AMNA (DYHKIIMOHUPOBAHHUS BCEX
KOMITOHEHTOB CUCTEMBI

(Mx AEHCTBUS JOJKHBI OBITh «YBSI3aHBD MEXKIY COO0H, Bpems padOThI
JTOJDKHO U3MEPATHCSA B OIMHAKOBBIX MHTEPBAJIaX)

TakToBas yacToTa UCHOAB3yeTCs IS (HOPMHUPOBAHUS

PABOYEW (CUCTEMHOW) gactoTsl

(Ha paboyell 4acTOTe MPOIECCOP B3aUMOJICHCTBYET C MaMSIThIO).
N3 paboueit 4acTOThl 00pa3yeTcsl 4acTOTa CUCTEMHBIX IITHH.

«BryTpH cebs» (s1Ap0) MUKpOTIpoIieccCop padboTaeT Ha 00Jiee BBICOKOU
gacToTe (HaunHas ¢ 1486).

BHyTpeHHss yacToTa npoueccopa o0pazyeTcs MyTeEM YMHOKEHUS

CHUCTEMHOM 4aCTOThI HA HEKOTOPbINA KOI(PDUITUEHT.

25



MyJIETUIIPOLECCOPHBIE CUCTEMBI

Cucrema, coaepikaiias HeCKoJabko (MHOIO0)
IPOIIECCOPOB, HA3BIBACTCS MHOTOIPOIIECCOPHOM
(MynbTHIIpOIIE CCOPHOIA)

[Ipo1ieccopsl BEIOTHSIOT HapajieIbHO HECKOIBKO 3a/1a4
(HEeCKOJIBKO MOA3a4a4 OAHOM OOIbIION 3a1aun)

Bce nporeccopbl UMEIOT JOCTYI KO BCEH MAMSITH CUCTEMBI
— MYJBTHIIPOLIECCOPHAS CUCTEMA C OOIEeH MaMsIThIO

e Bricokas IMPONU3BOAUTCIIBHOCTD

* Bricokas ctomMocTh (0OJIBIIOE KOJIWYECTBO MPOIIECCOPOB, OOJIBIIOM
00bEM IaMSTH, CIOXKHBIC CXEMBI YIIPaBIICHHS)

=8
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MyJIbTUKOMIIBFOTEPHBIE CUCTEMBI

MYJ’IBTPIKOMHI)IOTGPHI)I@ = MHOI'OMAallIMHHEIC
CHUCTCMbI = COCANMHCHHLIC I'DYIIIIbI

KOMITLIOTEPOB

e KaxxaoMy KOMIIBIOTEPY AOCTYIHA TOJBKO CBOS
[aMsATh

e OOMEH JTaHHBIMH YE€PE3 NEPECHIIKY COOOICHUI

e Knacrtep — rpymnia KOMIILIOTEPOB, 00bEAUHEHHBIX
IJISL PEIICHUS OIHOM 3aa4u

= 228182 7
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DJieMeHTHas 0aza mpoleccopa

[Ipo1eccop COCTOUT M3 OYEHB OOJIBIIIOTO HAOOpa AIEMEHTOB,

COOpaHHBIX OIPEACICHHBIM 00pa30M.
KaxxapIil 2JIEMEHT — 3TO AJIEKTPOHHO-TEXHUYECKOE
17663 (SN14 (3

B 0CHOBE KOHCTPYKIIUHM MPOLECCOPOB JICKAT AIIEMEHTApHBIC
JTOTMYECKUE MUKPOCXEMBI

M cnionb3yeTcsi HECKOJIBKO 0a30BBIX JJOTMYECKUX (DYHKITUN
(2JIEMEHTOB) M O€CUMCIICHHOE YUCIIO UX KOMOMHAIIH.

= 2281827
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DJieMeHTHas 0aza mpoleccopa

2 OCHOBHBIX KJIACCA 3JIEMEHTOB:

v/ Jlornyeckue (JJIs1 BBIYUCICHUM )
v/ 3anoMUHarOIIMeE (IS XpaHEHMS )

= 22888 7
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Jlornmueckum snement U

2228727
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Jlornmueckumn lsnement WUJIN

1
Ta0auna NCTUHHOCTH
‘ ) (Vi
X2

= 22888




. OO003HaYCHHSI HA DICKTPUYCCKUX NPUHIIANHAIBHBIX

- CXCMax

4) KOHBHOHKTOP

b) mmrroHKTOD (ATe- 5) amentert "H-HE" I) TTeneHT

(amenent "H") raexT "HITH") "ATTH-HE"
= ED[+
1 =1 I
— Qo— E— Dg—
A) MHEEePTOR e) anemenT " HEPABHOSHAU- ) TeMEHT C TP eMA

(amement "HE™) HOCTER" (cyrmaa mo mod 2) BBI(OAHBIVEL C 0O CTOAHMANE

L 3



‘ CxeMoTexHu4yecKkasa peanmsauud
B /1OTMHECKMX 3N1EMEHTOB

+R

R
e e
i

4) MHEEepTOR B) amenent "HITH-HE"

B) amenent "H-HE"
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3arroOMHUHAIONINE DJIEMEHTEI

¢ ba30BLIM 3alIOMUHAIOIINUN DJIEMEHT B
anekTporexHuke — TPUI'TEP

e Tpurrep ucnoab3yeTcs IJisi XpaHSHUs OJJHOI0 OMTa
MH(OpPMaIAU

e Ero 3agaya — 3alIOMHUTD, YTO ObLIO HA €0 BXOJIE —
1 unm 0, 1 COOOIIUTE 00 3TOM, KOrJa CIIPOCHIT.

= 22888 7
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L

3anoMuHAaET, Ha KakoM 13 BxoJ0B (R unu S)
[10JIaBaJICA ITOCIEAHUN CUTHAI |

= 228887

3anomuHaromas saeiika (3amenka) Ha SIeMEeHTax
"H-HE"

Q1

35




= 22883

3anomMuHaromas suckika (3aleinka) Ha
aneMmenTax - =-HE™

R
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3anmoMuHaromas s4aeiika (3amenka) Ha
ytemenrax | =HE™

Pabota TpurrepHoil cxemsl

omnpeaessaeTcs He TabIuIen

VCTUHHOCTH,

KaK JUISL JIOTHYECKOU CXEMBL, a (J
Ta0JIMIeN nmepexoaon . '

&

2 -

Tabnuia mepexon0B MOKa3bIBAET U3MEHEHHUE COCTOSHUS mpuzeepa
IIPU U3BMEHEHUM COCTOSTHUS BXOJHBIX CUTHAJIOB B 3aBUCUMOCTH OT €I0
TEKYIIIErO0 COCTOSHHUS.

QL
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Hcrionb30BaHWE TPUITEPOB

» Kommbrorep 00padaThIiBacT JaHHbBIE, COCTOSIIHNE U3 HAOOpa

OMTOB (CII0BO) = OOBEAUHSIOT I'PYIIIy TPUITEPOB B
PETUCTP

(PaGoTa TpPUITepoB, BXOAANIMX B PETHCTPOBYIO IPYIIILY,
CUHXPOHHU3HUPYETCS TAKTOBBIM BXOJIOM = JIAHHBIE
3aMMCHIBAIOTCS/CUMTHIBAIOTCS BO BCE TPUTTEPHI OJJHOBPEMEHHO)

Heckoisibko ThICSIY TpUITEpOB — MATPUIId XpaHeHUd (OIl,
KAII-ITAMSITh )

= 22888 7
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