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BBl\l!EHl!E 
AnnapaTypHaR peaRH33URff EU~HC~BHHU 3~8MCHTapH~X ~YHKUHfi TBCHO 

CBH3aH8 1C 0~02 CTOpOH~, C BH60pOM MBTOPa H ~6pHTMOB B~~HC~BHHfi, 

a c .upyro:M: cropoHl:l - c BH6opoM cnoco6a CT.PYKTYPH01I oprrumaruum cTie

UHaRH3HPOBaHHoro BH~HC~Te~. Mo~O B~~B~TD TpH OCHOBHI:l8 rpynnH 

BH~C~HTB~DHHX orpyKTYP (BC): perxcTpoBHe, Ma~pH~HHe H Ta6~qHHe/I, 2( 
Peri'IcTpOBHe BC 6aanpyRJTCJI Ha cxeMe cyMtvlaTopa c rraMHTniO. B rrpo

.u.ecce Bl:liiOJlHBHRH OITBpa.uHH OC~BCTBJUIIOTCR r.1HOrOKpaTHH8 ITBpBCI:tJliDI MH

WopMauRH Me~ perncTpaMH H npoH3BO~TCR aHaAHa ~orn~eciurx ycROBHfi 
ITO C0~8P'XMOMY perKCTpOB. 3Ta CTpyKTypa COOTBeTCTByeT rrporp&JMHOMY 
H MHRponporp~moMy cnoco6y peanHaauKH. 

B OCHOBB MaTpH.ttHHX B0 JlBJK.HT CXBMa MaTpW.JHOfi CBTii.H, RBJI.lliOIUBHCR 

npe,UBJlbH~ C~ttaeM perHCT.POBOll CT.PYKTY.PH H C~~ruqeH MOPBJlb~ Ba~CAH

TBJlDHOrO npouecca MH R.aJII:JlO:M: OT.UBJlbHOi:l: orrepamn:~:.. t~'iaTpHliHtie CTPYKTY

p~ HaH60~ee llOAHO OTB8liaiDT TpedOB8HHRM O~HOpO~OCTH H peryAKpHOCTH, 

rroaBO~T opraHH30BaTb KOHBeepH~~ peEHM o6pa6oTKH BXOnHO~ HHWopMa

UHH, HO rpedJDT orpoMHax sarpar s~eKTpOHHoro odopy~oBaHHR. OnHaKo 

ITO Mepe pa3BHTRK KHTerpaJI:&HOti T8XHOJl.OrlfK H B03M01KHOCTH p83M8lll.BHHR Ha 

O~HOM KpHCTaJJ.B do~:&mon HHTerpaJJ.:&HOH CXBMH (EHC) ~OCT8TO~O CJl.O~HX 

ycTpO~CTB STO orpaHHli8HH8 dy~eT H8~0HHO CHH~TbCR. 

'I'J.mOBHM SJleMBHTOM Ta6JllPllil:lX BC RBJIJI8TCH TIOCTOHHHQ-3aTIOMl1Ha.KlllJ.88 

ycTpOf.iCTBO (l13Y), CO,ll8p3talll88 BbltffiCJ18HHhl8 peayJlbTaTbl HBKOTOpOti OTIB

p~H H3 sa.uaHHoro Hadopa. ITpH STOM B IT3Y MoryT 6biTD aanncaHH pe

syJIDTaTH B:bl.'lHCJlBHl·dt JIH60 ,llJlJI BCBX HadopOB HCXO,IUlliX ,llaHHhtX (H9IIOCp8.1l

CTBBHHG-TadJJ.HliHM peaJJ.H3BUIDl), JUidO TO~bKO 't.IBCTb HCXO,I:Ui:bl..){ Ha6opOB 

( TadJIJ<'Uio-aJtropKTMI!'!ecKaR peaJtK3aJ.U<>I). I!errocpe~cTBeHHo-Ta6Jil<'lHHe 

MBTO~ BHliHCJl.BHHtt B 0~88 dOJlbillaX pasp~OCTBtt OITBpaH.llOB TpedyroT 

HepeaJJ.bHO dOJlbWHX o~eMoB TiaMRTH ITSY. B arott CER3H npaKTHliBCKaR pea

JlH3auHH HBITOCpB,llCTBBHHG-TadJJ.H~biX M8TO,llOB orpaHHliHBaBTCR MaJJ.O~ pa3-

p~OCTbD onepaH,llOB. 

B HBCTORlli.BB BpBMH HaH60J188 pacnpOCTpaHBHHHMH M8TO~ RBnffiDTCR 

T8dJmtffiQ-a.Jl)OPHT,MKt{8CKHB H HTBpaJUl:OHHhtB M8TO,Jlli Bht'lHCJJ.BHH:ti 3Jl8MBHTap

HHX WY"KUHW I, 3/. HrepaqKOHHble MBTO.ll~, B ocHOBHOM, peaJJ.H3yiDTCR npo

rpaMMHHMH EAR MHKporrporpaMMHHMH cpe~cTBaMM. ~ annapaTypHO~ peaAH-
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3~ HaH6~ee IIpHBA8KaT8~bHN Tad~~Q-aAr0pHT1W~8CKH8 M8TOnH, CO~e

Ta10l.:Uf8 B cede TIOHCK apl'YJVTBHTa TIO Ta6Jllil.le C rpydWJf 3Ha"tJ:8HH8M H BB8,!1;8-
HH8M IlOIIpaBOK Ha TO\IHOe 3Ha'tJ:.8HH8. 

illCTPOE AIITL\PATYPHQ;, ill'!HCJIEHHE I;iJMPATHOrO hOP!!il 
J1pe)lJlaraeMl:lif 8JU'OpHThT BH'll!CJ18HIDI OTHOCHTCR R T86JIJFIHO-a.Jl.I'Opl'ITMH

l.JeCKIDvl Me'l'O,Il;aiv! I'! npOJ.!3BOMT Bhl't.!IICJ18HH8 RBa.nJl8THOl'O KOpH.H. B COOTB8T-

CTBllH C BHp8..1K~HJ18M 
'fA='D+W 

r,ue '"h - rpy6oe 3Ha'!BHlle KBa,ll))aTHoro ItOP~ v.s 'l>!CJla A ; V/.I=.(A-£1l).J:,
nonpamm aa TOtrHoe 3Ha'JeHHe, a ..d = CD 1-'1) 2 :o z - KOSif.Wlli.J)f
eHT rwco~o-Mmet'rHoH annpoKCHMa.ItHH. Ha nepnoM arane raCiJJ.H'qHliJ\,1 MeTO,llOM 
C TO'lHOCTblO ,Il;O dJlillKa.Y.mero IJ;8JlOrO Y.HCJla Bhl'tJ:.HCJ1Jf8TCJI 3Ha"tJ:.8HR8 ']'.J (pHcJt 

At ---

H3 ,IJ;BOHY.HOrO 'tJ:HCJla. 

3aT8M, 381oi8HIDi KBa,Iij)8TH'ti

HJ10 38DHCHMOCTb M8)K)ly JUW
MR 3H8'!8HHRMH 'j) H •l) + 1 

JIYIHelffiotl:, Bhi'tiHCJJ.JieM rronpan

KY Ha TO~Oe 3Ha'!8HH8 

w~ (A -o') (!J rJ2_ 'ZJ "' 

C~'"PYH 3TY nonpaBKY c 
DlilUJC~8HffilM LJ 1 no.nyqaeM 

IIOJIH08 3H8\£8H¥I8 KBan;paTHQ-

1'0 Kopwr H3 'tffiCJla A 
IIOltailteM 3To Ha npHMepax. 

TlpHMBP I. ll;•rKCJll!M KOPCHb KBa)(jlaTHblii ¥.3 'U!CJla A I 2 35924. rpydaJ! 
oueHJ<a 'LHCJla \At- paBHa '7) 1 I98. Kos<j>jiv.uneHT Kyco'!Ho-JlHHe~HO~ 
annpoKCHMa~H paBeH 1 

Jl, = · ( ·lJ.- •<J' _ ·llf 0,0026385, nollpaBKa Ha TO~l!Oe 3Ha-
~CHH8 w,. (A,- ll:i). II j ~ 203• 0,0026385. 0,53562. 
I1DJIH08 3Ha"Y:eH~'le KBa,IJ;paTHoro KOPH.fi {A; = ']) -f + W 1 -.: 189, 535C2, 
To'I!HOe 3Ha'tleww ~1--;;:? == 189,53\328, a rrorpewHOCTb B~1.ll1CJieHWI coc-

TaBJlRCT cf~ :::: 0,000346%. 
ilpHMep 2. ll;~HCJlHM KEa;upaTHilli KOpel!b ¥.3 '!P.CJla A e =I044444. rpy6M 
ou;eH.Ka paBHa fA": == 1021. Bwm:cMeM norrpanKy Ha TOl.J:Hoe 3Ha"tJeHHe 

W 2. = ( I044444 - I04244I) (-----_1 _______ ~ 0,9804209. 
I04484 - IG4244I) 

'A~ IloJ!Hoe 3Ha'<eHne KBa;upaTHoro KOPHR 1!3 'll!CJla I ~ = I02I, 9804209. 
To'fl!oe 3Ha~eHHe (If: = I02I, 9804, a norpeinHOCTb BH'!P.CJJBHHH J .• :,;: 0. 
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Tax KaK TO~OCTh E&~C~BHHH ~ ~aHHOrO ~OpHTMa 38BHCHT OT 
pa3p.fi}lJ{OCTR )J;BOlPffiblX on.epaH,nOB, !.48JI'OCOOc5pa3HO ,II)III onepaH,nOB, pa3pM

HOCTb KOTOpl:lX MBHime tiHCJia a,Iij>eCHl:lX BXO;r(OB HCIIOJlb3YBMOro THIIa I13Y, 
OprBHH30BaTD H8ITOCpe~CTB8HHO-Tac5JIH~J10 p8aRH3auHID, a ~ OIICpaH~OB C 

ciOJlOIDett pa3pMHOCTOIO - T86Jlli~o-a.JlrOpHTMI1'48CRytO. 

A 

PHc.2. <JIYHKL~WHaJIOHM_ cxeMa ycTpoficTBa .IVIR BHtiHCJJ.eHIDI I~.:aa.npaTHoro 

KOPHH Hs . •JJ;BOHtiHHX tJ:HceJI 6o.11omoti paap.a,UHocTH. 
Ha pHc.2. npe.n;cTaBJieHa g)ylm.r.nmna.n.:cHaJI cxeMa ycrpoMcrna ,li.JlJl 

BH'IlliCJ18HIDl KBa.J:U>8THOro ROpHJI H3 ~BOH'I.l:H.blX 'tfi!C8Jl. 60Jl:E.iliOi1 pa3p.fi,II;HOCTH. 
ITo,!( ynpaBJ!eH!leM KOMMJ'TaTopa KK H .l\9llll!<j)paTopa '.DS1 Ha BXO.ll II3Y1 
rrocTynaiOT k - cTapllll!X pasp!I)\OB 'llicJla A , r,l\e k - pa3pR.l\HOCT1 

HCIIOJlh3YBMOrO TKIIa IT3Y. 3TO II03B0~8T opraHH30BaTh Taci~~ MBTO~ 

Bll'<>~CJleHl!Jl rpy6oil oueHI<II '<RCJJa A , T.e. '!) = fAk' • ~. r,l\e 

U. - .1\BOirn!M pa3pR.l\HOCT1 'lliCJla A A k - cTaplllHe k pas-

P!I.l\OB 'lliCJJa A . HarrpHMep, rpy6a.a oueHI<a I<apHJI KBa,l(paTHoro HS 'li!C

Jla A = 1044444 npH HCITOJ1130BaHHH IO-pasp!I)\Horo TI3Y B!l'll!CJ!ReTcH B 

CJ18.u.ylOiQ8M BH,IJ;B : 

n = VIOI9 · V 2. 10 = 3 1, 9 2 1 n s . 2 f,-= 1 o z 1. 

B ;uno~oM B~e ara orrepauHH oc~ecr~ercR cJJ.e~J 06pasoM: 

'J) = V IIIIIIIIOIIIIIIOIIOI 
1 

= V IIIIIIIIOII '· V~ 
= IUII, IIIOI • 25 = IIIIIIIIOI, 

YMH0~8HH8 Ha 2 5 paBHOCRnhHO C~Kry 'l.l:HCJJ.a Ha ITHTb pa3pn.JJ;OB BJ18BO. 

8Ty onepaumo B ycTpolicTBe B!liTOJJHHeT .l\9llll!\IJpaTop '7) S 2. (pnc.2). EcJll'[ 
paspa,l(HoCT1 'IIICJJa A M9H11lle '!eM k , TO pesyJJ1TaT c ,lle1UH\lJpaTopa 

1l s2 B BH;Ile 'Jj + VC:{ 1!9p91!1'[CIIBaeTCH B BIIXO,l\HOn peri!CTP g G 2 • IIo
rrpaBKa Ha To~oe sHatJ:eHHe B aTOM c~ae He nupaOarusaerca. Ec~ 
pasp!l.l\HOCT> 'll!cJla A 6oJI>me k , TO B!l'lliCJleHHoe sHa'!eHHe '[) Ha 
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YN!HOJKl:!TeJI.e YM1 B03BOMTCR B ~Ba,UpaT, a Ha cyriltJIHTope-:mr~rnTaTeJI.e L 
BHliTICJlfleTcli pa3HOCTD A - "[)•- • EpoMe Taro, no 3Ha'l.{cmno tmcJI.a 'J) 

HCIIOJlL3YBMOrO Ka.K a.npec, H3 U3Y
2 

BH6HpaBTCJi COOTBBTCTBYlOOlil~ KOatPPR

qHeHT KycoqHo-~e~o~ annpo&CMMB~ A • B IT3Y2 sarrHcaaa Ta6~
qa sHaqeHlll! 1\ , B mme 

anpec 
32 
33 
34 

2oG 
257 

65536 

tQ2 

I024 
I098 
II 56 

65536 
66649 

44307 ro9 

3Ha.'l9HHB A 
0,0158?35 
0,0!53846 
0,1497531 

O,OGI9569 
0,0019493 

0,000076 
? 

13!;6prumoe 1!3 II3Y 2 sHaqeHJ!e Ll 11 BHqJ!CJJ8HH8Ji pasHocT> A -'[)~ 
IIOCTynaiOT Ha J1MHOXRT9Jl:b Yl~1z _, r_.n;-e BUtmCJl.JIBTCJI nonpamca Ha TO~:IOB 

3Ha'l8HHB \>V2_ • Peay.m.TaT BlitfitCJlBHH1l B BH;n:e '"Q + W2. 3aTIHCUB8.8TCH 
B B!D(O,!ij!oll peM!cTJl R. G 2 • 

06lUBB BPBM.fl BH'tffiCJlBHIDI ;nJUt ,uaHHOro ycTpOHCTBa MOJ!tHO Bllpa3HT:b 

B CJlB~BM BH~B: 

tfle"'- = 't:k.: + 'l:'ll~, +2-Ln,; +(:.l>';~ • 2 T~,"' 

"' 2 ( 'tnH + 't ~,..) . ) 

r.ne <tKK.,•·····• T~M- BpeMH BHIIOJIHemm onepamili B K-oMMYTarope, 
~eillmPpaTopax, IT3Y I! YMHO~TeJJHX. llpl! pea.KsaqMH ycTpottCTB8 Ha MHK
pocxeMax KM 1802 BP5 ( YMJ!Oll:i!Te~. 't y,~ 120 HC) I! KP556 PT5 (IT3Y) 
06J.lt86 BpeMR: peWBHM HB IlpBBlliilaBT 350 HC • , "t!TO BJlOJIHB TipHBMJieMO )VlSl 

annapaTypaoro ~CJ19HHH MO~Jle~ KO~H9HTOB 0ypLe B peEXMe CKOJlb-
3~BrO CIIBKTpaADHOrO H3Mep9HHH CHrHanOB. 

3AKJII1'illii!E 
illHpoxoe npHMeHeHHe cne~BHpoBaHHHX npoueccopoB xapaxrepuo 

B HBCT0~€8 Bjl€MH ~ CBMHX pa3Hoo6paSBHX CHCT€M o6pa60TKI! JIH¢opMa
UKH, Ha~aa OT MJnbTHMHKponpoueccopHHX CHCT8M H ~BR BHCOKOITpo
H3BO~TSJlbHHB MHOrOllpDUBCCOpHae KOMnABKCH. Bo BC8X TaKRX C~aHX 

cneun~eccopH7 dy~ opneHTHpoBaHHUMH Ha peweHHe onpe~AeHHoro 
RnaCCa ~~. II03BanamT ~00HTbC8 M8KCXM~bHO~ npOH3BO~TenbHOCTH B 
paMKaX HCll~b3Y8MOI aHeMBHTHD-TSXH~BCKO~ ~a3H. 

B .llBIIHOft pa6oT<J npeAA!U'aeTcH 8JJI'OPI!TM H annapaTypH8Ji peBJII!SilllllH 
6HCTporo BH'lHCJl6HHH KBaAPQTHOrO KOpaH H3 ~~ 'tJ:HC8Jl dOAbmOa pa3-



pR,IUiOCT~, HCTIOJlb80BaHH8 !tOTOpOrO B I.OlfPpOBW:: CllCT8Ma'\: o6pa60TIU'I 
IT08BOJmT 8HaqnT8Jl1HO YJ'IieHbll!HTb Bp8M.H BH'lllrCJ18H:Hii H 06'1eM aaTpaT 3JlGR
TpoHHOrO o6opy~OBaHHH. 
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