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Heab padoThI

[enbto paOoOTHI SIBASIETCS MOJACIUPOBAHUE MUKPOIPOTPAMM BBIMOJIHEHUS

apu(MEeTHUUYEeCKUX OIeparuii B JBONYHON CUCTEME CUMCIICHHUS.

1 TeopeTuquKne OCHOBBI

NutencuBHOe pa3BuTHEe HHPOPMATHKA C €€ aITOPUTMHUYECKUMH U
TEXHUYECKUMHU MpoOJieMaMU OCHOBBIBAETCS HA MEPBUYHBIX IMOCTPOECHUSX,
CBSI3aHHBIX C pa3pabOTKOW adrOpuTMOB M HUX AalapaTHOW MOAJCPKKHU MIJIs
BBITIOJTHEHUSA apu(PMETHUECKUX Olepaluii B paMKax apxuTekTypsl poH Helimana.

Apxutektypa (on Helimana oTpaxkaeT moOCIeA0BaTENbHBIE CIOCOOBI
BBITIOJTHEHUSL OMEpaluii ¢ mapauieTu3MoM palboThl apu(METHUKO-JIOTHYECKOTO
YCTpPOMCTBA B COOTBETCTBUM C 3aJaHHON pa3psaHOd ceTkod u (popMmoi
npeicTaBiieHus uucel. Emie oaHONM  0COOGHHOCTBIO  paccMaTpuBaeMoi
aApXUTEKTYPHI SIBIAETCS MOAJPECHOE 00pallleHUE K 3alIOMUHAIOIIEMY YCTPOUCTBY
C 0OMEHOM MO JIIMHE pa3psiAHON ceTKH. /[Ba OCHOBHBIX JIOCTOMHCTBA MAIIUH C
YKa3aHHOM apXUTEKTYpPOIl:

- TOPOCTOTa CTPYKTYPhI TEXHUUECKUX CPEJICTB;

- YHUBEPCAIHHOCTb.

B nanHoM MeTonMuYeCKOM yKa3zaHMHM OyIeT pacCMaTpUBATBHCS AITOPUTM,
KOTOPBIM BBIMOJIHSAETCS C HCIOJIB30BAaHUEM E€IMHCTBEHHOIO IMapasjieibHOTO
cyMmarTopa, PErucTpoB o011ero Ha3HAYeHUsT U  PETUCTPOB C
MHOTO(YHKIIMOHAJIBHOW  ammapaTHOM  MOJACPKKOM  (CABUT,  KOJIOBBIE
npeoOpa3oBaHus, CUETUUK U T.1). B kauecTBe mpumepa: onepanibl U pe3yabTaThbl
omepaiuii, MpeacTaBieHbl B MPSIMBIX KOJaX, MNpeoOpa3oBbIBATHCA MOTYT 00a
ornepaHjia, B CyMMaTOpe UCTIOJIb3YETCS JOMOJIHUTEIBHBIN KO/, ).

Ilpsmou ko0 uucna A=-0,001101 — wmamumHHOE HU300paXKeHUe

[A],»,=1,001101 (Bce umdpoBBIE pa3psabl OTPULATEIBHOIO YHCIA OCTAIOTCSA



HEM3MEHHBIMH, a B 3HAKOBOM YaCTH 3alMChIBaeTCs eauHuia). IlomoxurenbHoe
YUCJI0 B TIPSAMOM KOJIe HE MEHSET CBOEro H300pakeHHs, T.€  IpaBuia
npeoOpa3oBaHUs YKCEI B MPSAMOM KOJI 3aMUCHIBAIOTCS B CIEAYIOIIEM BUJIE

[A]np =

A, eciu A >0,

1+‘A, eciu A < 0.

,abHOﬂHun%Mwaﬁ KOO uucia SIBISETCS MAaTEMATHUYCCKUM AOIIOJTHCHHUEM

OCHOBAHHIO CUCTEMBbI CUUCIICHHSI
‘A‘ + [A]a =9,
/I ¢ — OCHOBAHUE CUCTEMBI CUHUCIICHUSI.
[TomoxkuTeNnbHBIE  YHCIAa HE  MEHSIOT CBOETO  HM300pakeHUs B
JIOTIOTHUTEIILHOM KOJIe W TIpaBHJIa MPeoOpa3oBaHUS B JIOMOJHHUTEIBHBIN KO
3aMUCHIBAIOTCS CIAEAYIONIUM 00pa3oM:

[A] A, eciu A>0,
o q_wA

, ecm A<DO.

JlonmomHuTENbHEIM ~ KOAOM uucia A=-0,101110 sBAA€TCA  YHUCIO
[A]»=1,010010, T.e. WHBEPTUpPYETCS KAXKIBIA 3HAYAIIMKA  pa3psalm, 3a
HCKJIIOYEHUEM TOCIETHEr0 3HAYalIero paspsiia, Ajii KOTOPOTO MHBEPTUPOBAHUE
HE MTPOU3BOJIUTCS.

Omnepanusi BBIMOJHSETCS B TPU JTama: BHayajge B HYXHBIX CIydasx
npeoOpa3yroTcs OAMH UK 00a omepaHaa U3 MPSAMOTO B JOMOJHUTEIbHBIM KO/,
MPOU3BOJUTCS CJIOKEHUE Ha CyMMAarope U 3aTeM IOJYyYEHHBIH pe3ylbTaT
npeoOpaszyeTcst U3 IOMOJIHUTEIBHOTO B MIPSIMOM KOI.

Onepann A mnpeoOpasyercs mnpu onepauusax A+B, A-B, ecnim A —
OTPHULIATENBHO.

Omnepanpg B npeobpa3zyetcs npu onepanusix A+B ecnu B- oTpUliaTeNbHO, U
pu onepauuu A-B, eciii B — MOT0KUTEIBHO.

OTpunarenpHble 4YKclia MOCTYNAlOT HAa CYMMaTOp B JOMOJHUTEIbHOM

KoAac.



PaccMOTpUM BO3MOYKHBIE CITyYaH, B KOTOPBIX HE BO3HUKAET MEPETIOTHEHHS
PaspsHON CETKH, YTO MO3BOJISET CKIAbIBATH ABTOMATHBIE W300PaKEHUS YHCEIT
[0 MpaBWJaM JBOMYHOW apu(PMETUKH, HE pasjelss 3HAKOBYIO M IU(PPOBYIO
YaCTH:

1) 4>0, B>0, A+B<I.

Tak kak [AL =4, [B]a =B 10 [A]a +[B]a =A+B :[A+B]a -
Pe3yJIbTAT MOJIOKUTENBHBIM.

2) A<0, B>0,

A[>B.
31ech [A]a =A+q, [B],=B. Takxum obpasoMm, B pesyibTaTe

apu()METUIECKOTO CIOKEHUS TOIYYHTCS, YTO [A]a + [B ]a =A+B+q -

pe3yJIbTaT OTPULIATEIbHBIMN.

3) 4<0, B>0,| A|<B.

3necs[A], = A+q, B, =B+q. Taxum obpasom, B pesyabTate
apupMETHUECKOTO CII0KEHHUS MONYUUTCS, 9TO 3HAUEHHE ATOI CyMMBI GOJIbIIE ¢,

U TOSBIISIETCS €IMHMIIA TEpeHoca M3 3HAKOBOIO pas3psja, YTO PaBHOCUIILHO
W3BATHIO U3 CYMMBI ¢ €IMHULL U PE3yJIbTaT PABEH [A]a + [B ]a =A+B,

4) A<0, B<0,| A+B|<1

3necs[A], = A+q, [B],=B+q. B pesynsrare apudmerneckoro
CJIOKEHHUSI TIOJTYYUTCS

[A]a + [B ]a =A+B+qg+q= [A + B ]a - pe3yJIbTaT OTPULATEIbHBIM.

B nanHoMm ciiyyae nosiBIsieTCs €JMHUIIA IEPEHOCA U3 3HAKOBOTO pa3psijia.

CymmaTtop 00paTHOrO KoOJia, ONEPUPYIOIIUNA H300paKEHUSIMU YHCENl B
oOpaTHBIX KOJaX, MMEET IUKIWYECKUN TMEepEeHOC W3 3HAKOBOro paspsjia B
MJIAIIIUN pa3ps LuPpoBOM YaCTH.

Obpamusiii k00 uucia A=0,010101 310 MamIMHHOE M300pa)XKE€HUE YHCIa
[A],6=1,101010, rne UHBEPTUPYIOTCS BCe HUGPHI KaK 3HAKOBOW 4YAaCTH, TaK U

u(ppoBOK., T.€. 0OpATHBINA KOJ IBOMYHOIO YKCIA €CTh HHBEPCHOE U300paKeHUE



CaMOT0 4YHCJIa, B KOTOPOM BCE pa3psaabl HMCXOMAHOTO YHCIA TMPUHUMAIOT
MHBEpcHOe (0OpaTHOE) 3HAUCHHE, T.€. BCE HYJIM 3aMEHSAIOTCS Ha €AUHUIIbI, a BCE
CMHUIIBI — HA HYJIH.

[IpaBuna  mpeoOpa3oBaHuss uucel B OOpaTHBIA  KOJ  MOXHO

c(OpMYIUPOBATH CIAEAYIOIIUM 00pa3oM:

A, eciu A>0,

Al . =
[ ]06 lq—qin +‘A

, ecm A<O,

rae /A/ - abcomoTHas BenIuuuHa A,

N-KOJIMYECTBO PAa3psoB TMOCIE 3amsToil B U300paKeHUU
qucna.

[Ipu npoekTupoBaHuM HUGPOBBIX ABTOMATOB HEOOXOJMMO YUYWUTHIBATH
HEOJHO3HAYHOE H300pakeHue HyJsi B oOpaTHOM kojae: +(0 wu3o0paxkaercs
0,00...0, a —0 uzobpaxaercs 1,11...1.

Onepann A npeoOpasyercs mnpu onepauusax A+B, A-B, ecnim A —
OTPHULIATENBHO.

Omnepanp B npeobpa3zyetcs npu onepanusix A+B ecnu B- oTpUliaTeNbHO, U
pu onepauuu A-B, eciii B — MOJ0KUTEIBHO.

OTpunarenbHble YUCia MOCTYMAIOT HA CYMMAaTOp B MHBEPCHOM KOJIE.

[IpaBuiia cnoXeHus: YUCeN C UCMOIb30BaHUEM 00PaTHOTO KOJIa.

CyliecTBYIOT CIEAYIONINE CIyYau:

5) A>0, B>0, A+B<I.

[A]o6 + [B]o6 =A+B= [A + B]o6

6) A<0, B>0),

A|>B.

3nech [A]05 =A+qg—-q", [B ]05 =B . Takum 00pa3soM, B pe3yibTaTe

apuMeTHUIEeCKOro CIOKEHUS MTOTYyYHTCH, 4TO

[A]o6 + [B ]05 =A+B+q—q " = [A +B ]05 - pe3yJIbTaT OTPHIIATEIHHBIN.



7) A<0, B>0,

Al<B.

3nech [A]05 =A+q—-q ", Takum 006paszom, B pe3ylbTaTe
apuOMETHIECKOTO CIOKEHHS MOTyUHTCS

[4],; +[Bl,; =q-q" +4+B,
IpaBasi 9acTh 3TOTO BBIPAKCHMS CTAHOBHTCS Oonblue ¢,. Tak Kak mMeeTcs Iemb
IIepeHoca M3 3HAKOBOTO pa3psAa B MIAIIIHI paspsy (BeIMYHHA IEPEHOCA H3
3HAKOBOTO pa3psiia paBHa ¢ — ¢ ), TO [A]05 + [3]05 = [A + 3]05 , pe3ynbTar

MOJIOKUTETBHBIN.

8) A<0, B<0,

A+BI<1
3nech [A]05 =A+qg-q", [3]05 =B+gq—q". B  pesynbrate
apu(PMETUIECKOTO CIOKEHUS TOTYIUTCS:

[4],, +[Bl, =A+B+g-qg"+q-q" B nammom cnyuac
MOSIBJIICTCS €OUHHUIIA TIepeHoca M3 3HAKOBOIO paspsna, YTO PaBHOCHUIBHO
W3BATHIO U3 CYMMBbI BEJIUYUHBI § — ¢ " Te. [A]05 + [B ]05 = [A + B ]05 .

9) JA]=B, A<0, B>0
Toraa [A]05 =A+q—q " . CnenoBatensHo

[A]05 + [3]05 =A+B+q—q " =q—q™" - pesynprar yxaseiBaeT Ha
TO, YTO CyMMa paBHa HYJIO (ITOJIyYHMM OJHO M3 M300paK€HUM HYJs B 0OpaTHOM
KOJIE).

[Tpumep 1.
Haiitn cymmy uncen 4=-0,0101 n B=0,0111.

Pemenne:
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[4],, =11010
[B],, =0,0111
0,0001
+ 1
[C]., =0,0010

Otset: C=0,0010.

[Tpumep 2.

Haiitu cymmy uncen 4=0,0101 n B=-0,0111.

Pewrenue:
[4],, =0,0101
[B],, =1,1000
[c], =11101

OtBet: C=-0,0010.

Ilepenonnenue paspsaomnoii cemxu

[Ipu cnoxeHuH yucea OAMHAKOBOI'O 3HAKA, MPEJICTABIECHHBIX B (opme C
(bUKCUPOBAHHOM 3aMSATON, MOKET BOBHUKHYTD MEPEIIOTHEHUE PA3PSIAHON CETKHU.
[Ipu3Hak nepenojHeHus: pa3psAIHON CETKH CymMMmaTopa OOpaTHOro Kojaa —
3HAK pe3yJIbTaTa, IPOTUBOIOJIOKHBIA 3HAKAM ONIEPAH/IOB.
A=0,0111 n B=0,1101.
[4],; =0,0111
[B],, =0.1101
IC],, #1,0100

A=-0,0110wn B=-0, 1101.
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[4],, =1,1001
[B],, =1,0010°
IC],, #0,1011

paspsa
nepenosnHeHns
Sgq | Sgz | 1 2 3 n-2|n1, n
- D
3HaKoBas YacTb
none yicna
0 0 1 1 0 1 0 0 1 1 a)
1 1 0 0 1 0 1 1 1 0 6)

Pucynok 1 — M300paxxenus uucen

Jlist oOHapyKeHUsl EePEenoJHEHUsT pa3psIHON CETKH B COCTaBE aBTOMaTa
JOOJDKHBI  OBITh  MPEAYCMOTPEHBl  alllapaTHbIE CpPEJICTBA, AaBTOMATHYECKU
BbIpa0aThIBAOLIME MPU3HAK MEPENOJHEHUsT — CUrHail ¢. YToObl OOHApyXUTh
NEPENOTHEHUE Pa3pAIHON CETKH MPH HCIOIb30BAHUU WHBEPCHBIX KOAOB IPHU
olepaluy CJI0XKEHUS, BBOJAUTCS BCIIOMOTaTENIbHBIA pa3psA]l B 3HAKOBYIO YacTh
M300pKEHUSA 4YHUCHa, KOTOPBIA HA3bIBAIOT pa3psaioM NEpenojHeHus (cMm.
pucyHok 1). Takxke mnpenctaBieHbl U300paKE€HUs MOJOXKUTEIBHOTO U

OTPHULIATENHHOTO YHUCEN (CM. pUCYHOK | a,0).
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Takoe npeacTaBieHre Yucia Ha3bIBaeTCsl MOAU(GULIMPOBAaHHBIM. B ciayuae
IIEPENONIHEHUS CUTHAN (p=1.
Sgin Sgo=1, Sgi1 Sgr=1.

B ocranpnbIx ciyyasx ¢=0.

Ikl

s =00,0111—- moougpuyuposannoe usobpasxcenue A,

B|," =00,1101— moougpuyuposannoe uzobpaxcenue B;
:C :05 = 01,0100 — 01 — npusnax nepenonnerus 63HAKOBHIX pPA3PAOAX.
:A:OﬁM =11,1001 — moouguyuposannoe uzobpasicenue A;
:B:OﬁM =11,0010 — moouguyuposannoe uzobpasxicenue B;
:C :05 =10,1100 — 10 — npusznax nepenonrenus 863HAKOBbLIX pPa3pPAOAX.

Omnepanusi yMHOKEHHUSI B cOBpeMeHHbIX OBM wualie Bcero BBINOIHSAETCS
CYMMHUPOBAHHUEM CJIBUHYTBIX HA OJIMH WJM HECKOJIbKO pa3psiioB YaCTUYHBIX
MPOU3BEACHUN, KaXKJI0€ U3 KOTOPBIX SBISETCA pE3yJbTaTOM YMHOXKEHUS
MHOXHUMOT'0 Ha COOTBETCTBYIOLIUNA pa3psi (pa3psiibl) MAHTHUCCHI.

[Ipy TOYHOM YMHOXEHHUU JBYX YHCENI KOJMYECTBO 3HAYAIUX LUPP
MPOU3BEJICHUSI MOXKET B IIpeesie JOCTUYh JBOWHOIO KOJIMYECTBA 3HAYAIUX
uudp comuoxutenei. Emie ciiokHee BO3HUKAECT CHUTyalUs NPU YMHOKEHUU
HECKOJIbKUX uuceln. [loaToMy B mpou3BeAEHUU TOJBKO B OTACNIBHBIX CiIydasx
HCTIOJIb3YIOT JBOMHOE KOJIMYECTBO Pa3psoB, OOBIYHO K€ OrPaHUYHMBAIOTCS
KOJIMYECTBOM PA3PSAI0B, KOTOPOE MUMEIH COMHOXHUTEIU. 371€Ch YUUTHIBAETCS TO
00CTOATENbCTBO, YTO TMpaBWIa MNPUONMKEHHBIX BBIYUCICHUN PEKOMEHIYIOT
OCTaBIISITh B TMPOU3BEACHUM CTOJBKO K€ 3Hayamux LHUdp, CKOJIBKO HUX
COACPKUTCS B HaWMEHEe TOYHOM W3 COMHOXHMTeneH. Mmammue mudpsl
pe3yibTaTta MmpuU 3TOM OTOPACHIBAIOTCS, a CTapIIMe OOBIYHO OKPYTJSAIOTCS IO
W3BECTHBIM TIpaBWjaM, C TeM, 4YToObl OIMMOKAa TPOM3BEJACHMUS CTaja
3HaKOMEPEMEHHOM U €€ MaTreMaTH4yecKoe oxkuaaHue Obuio paBHO 0 ¢ yyeTom

PABHOBEPOATHOCTH JIFOOBIX 3HAUCHUN OTOPOIIEHHBIX MIIA/IIIIUX PA3psI0B.
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Haubonee npocto onepanust yMHOkeHUsI B DBM BBINIOJIHSIETCS B IPSIMOM
kozxe. [Ipu 3TOM Ha mepBOM 3Tane OomnpeAensieTcss 3HaK MPOW3BEICHUA NYTEM
CJIOKEHHMSI 3HAKOBBIX IIU(GP COMHOXKUTENEH IO MOJIYIIO 2.

3aTeM NPOU3BOAUTCA NEPEMHOKEHHUE MOIYJIEH COMHOXUTEIEH IO
npaBWiaM apu(QMETUKH COTJIACHO JABOMYHOM Tabiuile yMHOXeHus. Pesynbrary
MPUCBANBAECTCS MOJYYEHHBIA paHee 3HAK, TaK KaK YMHO>KEHUE MPOU3BOJUTCA B
JIBOMYHOM CHUCTEME€ CUMCIICHUSI YacTHbIE MNpousBenaeHust 1ubo paBubl 0, n1ubO0
CaMOMY COMHOXMTEJI0, CABHUHYTOMY Ha COOTBETCTBYIOIIEE KOJUYECTBO
pa3psI0B.

[Iponieccom nHakormnenuss CYUII MOXXHO ympaBisTh C MOMOIIBIO HUDP

MHOXHTCIIA B COOTBECTCTBHUU C BBIPAKCHHUCM !
C=A-B=A) b2 =4-b27" +4-b,27 +..+4-b,2™"

VYipasineHne IpoLecCOM YMHOXKEHNS MOKET HAUMHATHCSA KaK ¢ MIIAJIIINAX
pa3psAI0B MHOKHTEIIS, TAK U CO CTApIIKX.

IIpu 3TOM NOJIHYIO CYMMY MOKHO IOJTYYHTh ABYMS ITyTSAMH:

1) CnBuroM MHOXUMOIO Ha TpeOyemMoe KOJIMYECTBO pa3psaloB U
N00aBJIEHUEM TOJYYEHHOIO OYEPENHOI0 YACTHOIO IMPOM3BEACHUS K paHee
HAKOIUJICHHOW CyMME;

2) CaBUroM CyMMBI paHee MOJYyYEHHBIX YacTHBIX NIPOU3BEACHUI Ha
KQ)KJIOM Il1are Ha OJUH pa3psia U NOCIEIyIOIMM J00aBIEHUEM MHOXUMOTO JM00
0.

OCHOBBIBASICH Ha BBIIIEU3JI0)KEHHOM, MOKHO CO311aTh YETHIPE BapHaHTa
CXEM MAaIIMHHOI'O YMHOKEHHS.

1) YMHOXEHHEe MIAAIIUMH pa3psaaMyd MHOXKHUTENS CO CABUIOM CYMMBI
YaCTUYHBIX IPOU3BEAECHUN BIIPABO.

IlomyueHHOE BBIpa)KEHHME MOXKHO IPEACTaBUTH B BUAE CXeMbl 1 opHepa
JUTSL BBIYUCIIEHUS ITOJIMHOMOB.

C=(((AO0+a+a-b )2 +a-b, " 4. vdb, R+t A 4+ Ab R
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OTO BBIPAKEHHE MOXKET OBITh CBEAEHO K N-KPAaTHOMY BBITIOJHEHUIO
KA

Ci+1=(Ci+Abn-i)2”" npu vavaneusix i=0, Co=0.

B kaxnom nukie MHoxumoe nubo poOasisercs k CUIl (ecnu bi=1),
6o uet (hi=0), mOCIe Yero cyMMa yMHOXKAeTcst Ha 2™, T.e. CABUraeTCs Ha OHH
paspsn  BmpaBo. Ilocie oOkoHYaHWS #-TO THKJIA 00pasyercs HCKOMOE
npousBeneHue, T.e. Cn=C=A45.

Ouepennyro TGPy MHOXKHUTENS, YIPABIAIONYI0 CYMMHPOBaHHEM
JaCTHYHBIX TPOW3BEICHUN, yAOOHEEe BCETr0 CHUMATh C MIIAJIIETO paspsaa
perucTpa MHOXKHTENS, B KOTOPOM B KaXJAOM IIMKJIEC MPOU3BOJUTCS CIBUT
COZIEP)KMMOT0 Ha OJWH pa3psii BIPaBO.

Peanmuzamus manHoro cmocoba TpeOyer 2n pas3psAgHOrO CymMaropa.
OpHako, ecnW JIOMOJHHUTEIBHBIE pPa3psAbl CyMMaropa HCKIIOYUTh, TO
MpOU3BEACHUE OYAET BBIYUCIATHCS C TEM K€ KOJUYECTBOM pa3psoM, 4TO U
comHOXuTenu. OMHAKO M7l OKPYTJICHUS pPe3yibTaTa >KeJIaTeIbHO YTHHHUTH
CyMMaTOp Ha OJWH JOINOJHHUTEIbHBIA pa3psll, 4YTOOBl TOCIE BBIYUCICHHS
MPOU3BEACHUS MPUOABUTHh K JOMOJHUTEIHLHOMY pPa3psily CAWHHUILY W BBIBECTH
pe3ynbTaT 0€3 MOTMOJHUTEIHHOTO pasdpsna. KomwdecTBO paspsaoB cyMmaTopa
MOXXET OBITh YMEHBIICHHOTO BJIBOE TAKXKE MPHU BBIYUCICHUH ITOJTHOPA3PSTHOTO
MPOU3BEACHUS, €CJIM HWCIOIh30BaTh OCBOOOXKIAIONIUECS pa3psabl PETHCTpa
MHOXXHTEJISA, COSAMHUB TMPU ATOM MIAAIIUN pas3psll PErucTpa CymMMaTopa co
CTapIUM Pa3psIOM PETHCTPA MHOKHUTENS U OOBEIMHUB UX B OOIIUI CIIBUTOBBII
perucTp.

[Tpumep.

Haiitu npousBenenue unucen A=0,0111 v B=0,0011.

Penrenue:
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0,00111 — muoowcumoe
0,00011 — mrooscumens

0,00111 —yacmuoe npouszsedenue nocie 1— 20 yukia
0,00111 - cosue CHII senpaso

0,10101 — pezynemam ymnooucenus

OtBet: C=0,10101
2) VYMHOXeHHE MIAAIIUMU pa3psiaMd  MHOXHUTENIS CO CIABUTOM
MHOXHUMOI'O BJIEBO.
Bripaxxenue npeacraBum B BUJE:
C=2"(Abn+2Abn-1+...+2' Abn-i+...+2" ' 4bi).
Breruucnenue sToro BBIPpaKCHUSA CBOJAUTCA K KpPATHOMY BBIIIOJIHCHUIO
IUKJIA:
Ci+1=Ci+Aibn-i, tne Ai=2ai-1, npu HadaabHbIX 3HaUeHUIX (=0, Co=0,
Ao=A.
B KaXXIOM NUKIIC YMHOXCHHA MHOXKHWMOC CABUTACTCA HA OJAWH pPa3psn
BIIeBO M 00 npubasnsercs k CUII (npu bi=1), nudo vet (bi=0).
[Tpumep.
Haiitu npousBenenue unucen A=0,0111 v B=0,0011.
Pemrenwue:
0,00111 — mroowcumoe
0,00011 — mrHooHCUmMEND
0,00111 —yacmuoe npouszsedenue nocie 1— 2o yukia
0,00111 — cosue mmoscumozo éreso

0,10101 — pezynemam ymnoorcenus

Otset: C=0,10101
3) YMHOXeHUEe CTapliuMu pazpsgaMu MHOxuTenss co casurom CUII
BJIEBO:

Bripaxenue npeobpasyeM K BUY:
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[Ipy 5TOM yMHOXEHHE CBOJIUTCS K N-KPAaTHOMY TIOBTOPEHHUIO ITHKJIA
Ci+1=(Ci+Abiy;)2 ¢ HavansHbiMu 3HaUeHUsIMH 1=0, C0o=0.

Torma ympaBneHue yMHOXKEHHEM OyAeT TMPOW3BOAUTHCSA IHppaMu
MHOXXHTEJISI, HaunHas co crapmux paspsmoB. CUIl B kaxmom mmkie Oyner
CIBUTATHCSI HA OJMH Pa3psil BIEBO.

[Tpumep.

Haiitu npousBenenue unucen A=0,0111 v B=-0,0011.
Pemenue:
0,00111 — muoowcumoe

0,00011 — mroocumens

W— yacmHoe npouseedenue nocie 1— 2o yukia
0,00000 — cosue CHII eneso
0,00000 — cosue CHII eneso
0,00111 — npubasrenue mHodiCUMO20
0,00111 — cosue CHII eneso

0,10101 — pesyremam ymnoorcenus

OtBet: C=0,10101

4) VYMHOXKEHHE CTapIIUMH pa3psgaMd  MHOXHUTEIS CO CIBUTOM
MHO>KMMOTO BITPaBO.

Bripaxxenue npeactaBuM B BUC

C=A2"bi+Ab2+.. +A27bi+...+A2"b u TOrIa BBIUHCIICHHE
MIPOU3BEICHUS MOXKET OBITh CBEJICHO K N-KPATHOMY BBITIOJTHEHUIO ITUKJIA:

Al =Ai 2"

Ci,=Cit+Aiy biy; pu HavanbHbIX 1=0 Ao=A Co0=0. T.e. B KaXXJI0M UYHCIIC
MHOXKMMOE CIBHUTAeTCS Ha OJWH Pa3psa BOPaBO M B 3aBUCUMOCTH OT 3HAYCHHS
YIPaBJISIONIETO pa3psaa MHOkUTeNs 1uoo npudasisercs k CUIL, nubo HeT.

[Tpumep.
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Haiitu npousBenenue uncen A=0,0111 v B=0,0011.
Pemenue:
0,00111 — muoowcumoe
0,00011 — mrooscumens
0,00111 —yacmuoe npouszsedenue nocie 4 — 2o yuxia
0,00111 - cosue mmuoscumozo enpaso

0,10101 — pesyromam ymnooucenus

Otset: C=0,10101

AHanu3 NPUBEJICHHBIX CXEM YMHOKEHUS MMOKa3bIBAET, UTO

1) JJnuTensHOCTh mpoliecca YMHOXKEHUS MO JII000W CXeMe COCTaBIsAEeT U
IIUKJIOB:

Ty=nrt,

OnHako IUTENBHOCTh HUKJIOB B PA3HBIX CXeMax HeOoHHAKoBa. Tak, BO 2
U 4 cXemax T,= Ty, U YIYUTBIBAS, YTO Tpy= Tegg, ITU CXEMBI MIO3BOJIAIOT YCKOPUTH
MPOLECC BBIMOJHEHUS OINEPALMA YMHOKEHHUS 3a CUET COBMEIICHUS OIEpaluu
cnoxenus YII u ciBUroB MHOXKHUMOTO.

2) Ilo xonuuecTBy 00OpyAOBaHUSI NPEANOUYTCHHE CIEAYEeT OTAaTh
nepBoi, a moroM 3 cxeme. OpHAKO, C y4yeTOM, YTO OOBIYHO TpedyeTcs n-
pa3psIHBIA pe3yabTat, cxeMa 4 MOXKET ObITh TAKKE 3HAUUTEIHHO YIPOIICHA.

3) Cxembl 3 u 4 nerdye NPUCIOCOOUTH [JIsl BBINOJIHEHUS OlEpaluu
NEJICHUS.

4) Cxembl 2 u 4 no3BouisitoT He ycTtaHaBnuBaTh peructp CUIl B 0 mepen
BBITIOJIHEHUEM CIIEAYIOLIEH ONEpPAIUN.

OTtcro1a MOXKHO 3aKJIIOUUTh, YTO HamboJee YJOOHBIMU ISl TPUMEHEHHUS

B OBM sBaustorcs | u 4 cxeMbl yMHOKEHUS.
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OcHOBHBIE METOObI ACIICHUA

Henenne B OBM, Tak ke, Kak YMHOKEHHE NPOLIE BCETO BBIIOJHATH B
npsiMoM koje. Ho B oTiinume OT yMHOXKEHUSI IPOOHBIX COMHOKUTENEH, I/ie He
MOXET BO3HUKHYTh MEPENOIHEHNUE Pa3pAIHON CETKH, IIPU IEIICHUH ITPABUIIBHBIX
ApoOeil Takoe NEepernoJHEHUWE BO3MOXKHO B Cilydae, Korja Jeaumoe OoJiblie
nenutens. lIpu3HakoM TEpPEnONHEHUS SABISIETCA IIOSBIICHWE €IWHULIBI B
3HAKOBOM pa3psjie YaCTHOTO, YTO rpy00 MCKaKaeT pe3yJibTar.

[Ipu nenenum uwucen ¢ ¢uxkcupoBaHHou 3amsitod B AJIY dopmupyercs

qacTHOE Y, KOTOpPOC B O6III€M ClIydac ABJIICTCA HpI/I6J'II/I)KCHHBIM 9aCTHbIM, TO

7

DTO0 CBsI3aHO, B MEPBYIO OYEPEib, C TEM, UTO MBI O€pEM TOJIBKO 7 CTAPUIUX

€CTb

pa3psAIoB TOYHOTO YACTHOTO, UCXOJSl U3 KOHEUHOMU JJIMHBI PETUCTPOB U TOTO, YTO
oneparus AeJIeHus ABISETC onepanueid, mopoxaaroniell uppaluoHaIbHOCTb.

3HaK YaCTHOT'O KaK Y MPU BHINOJHEHUU ONEPAIMU YMHOKEHUS MOTy4aeTcs
C HMCHOJIb30BAHUEM JIOTUYECKON (PYHKIIMHU «CIOKEHUE MO MOJYII0 2» OyJIeBbIX
MEPEMEHHBIX, SABJSIIOINIMXCA 3HAKaMU JeJIuMoro u jenurens. YactHoe
OmpeNeNsaeTCs MyTeM JeICHUSI MOYJIe UCXOTHBIX YHUCEIL.

[Ipu sTOoM BO u30EKAHWE TMEPENOTHEHUS] Pa3pPATIHON CETKU JOJKHO
cobonaThcs yciosue |A4|<|B|.

JleneHune mpencTaBiaseT COOOM MUKIMYECKUH MPOIECC: Ha KaXKIOM i-M
LUKJIE ONpeeseTcs ouepeaHas nudpa 4acTHOro y;.

[Iponymepyem pa3psiibl 4aCTHOTO:

Y = % :O,y1,y29°°°9yn+2'

OO01iee KOJIMYECTBO IMKJIOB JEJIEHHUS pPAaBHO n+2, MOTOMY 4YTO s
OKpyIJIeHHsT TpeOyercss n+/ pa3psa W OOUH pa3psa MOJ MPOBEPKY

MEePENOTHCHUA.
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[lepBpIil LMK OTIMYAETCA OT JAPYTUX TEM, UYTO B HEM IPOBEPAECTCA
HEPABEHCTBO A=>B, Ha BTOPOM LHKJIE ONPEAECIACTCSA ), HA TPETHEM - V3 U T.A.

PaccmoTpum nporiecc esieHus unce ¢ GUKCUPOBAHHOM 3aMATOM.

OCHOBHBIMH JIByMs METOJIAMU JEJICHHUS SBISIOTCSA: METOJ IECIICHUSI YHCEIl

C BOCCTAaHOBJICHUECM OCTATKOB U MCTO 0e3 BOCCTAaHOBJICHUS OCTAaTKa.
I[CJ'ICHI/IC YHUCCJI C BOCCTAHOBJIICHHUECM OCTATKOB

[TycTs Tpebyercs pa3nenuTs A Ha B ¢ TOYHOCTBIO J10 1-r0 pa3psa.

Torna:

Y = A= 0,9, sy =327 4y, 27 4ty 2

[Tpu 1r060M 3HAYEHUH [ JOJKHO BBITIOTHATHCS HEPABEHCTBO
0_<A-BI/l-<BZ'i, T.€. OCTATOK OT jaeneHus (A-BY;) noikeH ObITh MEHBIIE TEeTUTEIS,
YMHOKEHHOTO Ha 27,

[IpeoOpazyem 3TO BHIpAKEHUE K BUY:

0<(A-BY;)2'<B 0<R;<B.

udpsl dYacTHOrO ONPEHENSIOTCS IOCEI0BATEIbHO, HA4YyWHAS CO
crapumero paspsga. JlomycTuM, YTO B pE3yJIbTATE€ BBINOJHEHUSA [ LHKIOB
MOJIYYEHbl CTaplive [ pa3psAloB YaCTHOrO, T.e. MNPUOIUKEHHOE 3HAYCHUE
yacTHOTrO Y;. B cnenytomem (i+1)-oMm nukie OyJaeT nojay4eHo 3HadueHue (i+17)-ro
pa3psiaa yactHOro. MICXOIHBIMM JaHHBIMU JIJISL 3TOTO IIUKJIA ABJIAIOTCA Y; U R;.

Hudpa Y;+; MOxKET UMETh OAHO U3 NBYX 3HaueHuii: | wim 0. Ecom y;. =0,
TO

Yo=Yty o 2070=Y,

R +1=(4-BY ;11)2"'=2R,

T.€. B yacTHoe 3anucsiBaercs 0 npu ycinosuu O<R ;,;=2R ;<B

Ecmu y ;+,=1, TO

Yo=Y A2
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R :/=(4-BY +1)2"'=(4-BY B 2" 2"*"'=2R-B

T.€. Hudpa 4acTHOrO paBHA |, €CIIM BBHIMOJIHAETCS YCIOBHE:

O<R ;+;=2R;-B<B umu B<2R;<2B.

Tak kak Bcerjga BBIMOJHAETCS OJHO W3 MPUBEICHHBIX YCIOBHM, TO IS
omnpenieNeHus] TeKyle nu@pbl 4aCTHOTO JOCTAaTOYHO MPOBEPUTH OJHO U3 HUX.
OOBIYHO TPOBEPSIIOT TEepBoe. JleBas yacTh ATOTO HEPABEHCTBA BBIMOJIHSAETCS
3aBEIOMO, T.K. OUEpPETHOM OCTATOK Iepe]] HayajloM CIENYIOIIEero Iara Bceraa
SBJISIETCS TTOJIOKUTENbHBIM. {7151 TpOBEpKU MpaBOM 4acTH HEPABEHCTBA CPABHUM
pazHocTh (2R;-B) ¢ HyneMm. Eciu 3Ta pa3HOCTh OKaXKETCS OTPULATEIBLHOM, TO B
(i+1) pa3psin yactHoro 3anuiieM 0 v s TOATOTOBKM MCXOJHBIX JAHHBIX IS
(i+2) nukia onpenenum R ;4 ; cleayroumM 00pa3om:

R /=R ;-B)+B=2R,.

Ecnu pasHocth 2R-B okaxeTcs MOJOXKUTEIbHOM, TO 3amuiieM B (i+1)
pa3psin 4yacTHOTO 1, a B KadyecTBE MCXOJHOTO 3HAaueHHs s (I+2)ro Iukia
WCIIOJIB3YEM BBIYMCIIEHHYIO Pa3HOCTh. R ;1 ;=2R;-B.

HcxonHbIMU JaHHBIM 11 IEPBOTO LUKIIA SIBISIOTCS

Y,=0 R,=(A-BY,)2°=A<B.

[locne 3aBeprieHuss n-ro MUKIAa Mbl MOJYYMM N-3HAYHOE YacTHOE Y,
BBIYKCIIEHHOE C HEIOCTaTKOM R,=(4-BY,)2".

[IpaBusio [neneHUsi C BOCCTAHOBJIEHUEM OCTaTkKa (opmynupyercs
cieayomum oopazom. JlenuTenb BEIYUTACTCS U3 ACITUMOTO U OMPEICISIETCS 3HAK
HYJIEBOTO ocTaTka. Eciu OCTaTOK MOJOKUTENIbHBIM, TO B IMCEBIO3HAKOBOM
paspsjie 4acTHOTO MpocTaBiseTcss 1, MpU MOABIEHUU KOTOpoul (opmupyercs
MPU3HAK TEPENOJHEHUST pa3psiAHOM CeTKM W omepanus mnpekpamaerca. Eciam
OCTaTOK OTpPUUATEIbHBIA, TO B IICEBJO3HAKOBOM  pa3psiieé  YacTHOIO
3anuceiBaercs 0, a 3aTeM MPOU3BOJUTCS BOCCTAHOBJICHHUE JEIUMOIO IyTEM
n00aBeHUsl K OCTAaTKy AenuTens. [[anee BhIMOIHAETCS CABUT BOCCTAHOBIEHHOTO

ACIUMOI'0O Ha OJHMH pa3psAana BJICBO KW IIOBTOPHOC BbIYMTAHHUC OCIUTCIIA. 3HaK
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MOJIy4aeMOro TaKUM 00pa3oM OCTaTKa ONpenelisaeT MEpPBYIO 3Hadallyr Ludpy
YAaCTHOTO: €CIIA OCTAaTOK IIOJOKUTEIEH, HO B TIEPBOM pa3pslle YacTHOTO
3alMCBIBAETCA 2, €CJIM OTPUIIATEIbHBIN - (.

Jlanee, ecim OCTATOK IMOJOXKUTENIEH, TO OH CABUIAE€TCS BIEBO Ha | paspsin
M U3 HEro BBIYUTACTCS JCNUTENb IJis OIpeAeieHus creayroueid nudpol
yacTHOTO. Ecnu ocTtatok oTpuilaTesneH, To K HEeMy NpUOaBisieTcsl ASIUTENb AJIs
BOCCTAHOBJICHUSI MPEIBIAYIIErO0 OCTATKa, 3aT€M BOCCTAHOBJIEHHBIA OCTATOK
CABUTAeTCA Ha 2 pa3psa BIEBO W OT HEr0 BBIUATACTCA JCIUTENIb IS
onpeneNneHust ciaeayoneil nuppsl 4aCTHOTO U T.JI. 10 MOTYUYECHHUS] HEOOXOIUMOTrO

KoJIM4ecTBa IU(P YaCTHOTO C YYETOM OJHOTO paspsiaa IS OKPYTJeHHs (CM.

PUCYHOK 2).
R, =2R, R =2R-B
2R.
2R-B
; 2R-B>=0
2R -B<0 Vi =1
Yisg=0
(2R-B)+B

Pucynok 2 — Jluarpamma 15t ogHoro (i+17) mukia

[Hudpbl yacTHOro MONMYYAOTCS KaK HHBEPCHOE 3HAYEHUE 3HAKOBBIX
pa3psAIOB TEKYIIETO OCTAaTKa, KOTOpble MpUHUMAKOT 3HaueHue 0V II. OpgHako
IIpU CABUTE OCTaTKa BJIEBO B 3HAKOBBIX pa3psax MOKET BOZHUKHYTh CUTYaIHs
01, 49TO SABIAETCA MPHU3HAKOM IIEPETOJHEHUS U BhIpaOaThIBA€TCS KOMaHa
«aBapUMHBIN OCTAHOB» M OCYIIECTBISCTCS KOPPEKIIUS MPOrpaMMBbl, eciii (popma

MpeACTaBlIeHUs] (PUKCUPOBAHHASL.
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Jlenenue 6€3 BOCCTAaHOBJIEHUSI OCTaTKa

PaccMOTpeHHBIN BBIIIE TPOLIECC AECIEHUS C BOCCTAHOBJIEHHEM OCTAaTKa
ABJISIETCS ADUTMUYHBIM MIPOLIECCOM C MIEPEMEHHBIM YMCIOM IIArOB.

Onepalyio MOXXHO YIIPOCTUTh U MOJTYUUTh KaXIyto udpy 3a 2 miara.

Paccmotpum cnyuaid, korma R;<0. B mpeasimymnieM crnocobe B 3TOM
CJIy4ae BBITOJIHSIIACH CIEAYIOIINE ONIEPALIUU:

1) BoccTaHoBiEHUE OCTaTKA

R’=R;+|B|=2R , ;-|B|+|B|=2R ;,

2) CaBur BOCCTaHOBIIEHHOTO OCTaTKa BIIEBO:

-«

R1=2R’i=2R i-1 2=4R i-1

3) BBIYMTAHUC MOAYJIA ACTUTCII N3 BOCCTAHOBIICHHOTO U CABUHYTOI'O BJICBO
oCTaTKa AJid OIMpCACICHUA CIACAYIOMICTO OCTATKa

R i+1=4R i—I'|B’-

Ecnu He BoccTaHaBIUBaTh OCTATOK, a Cpa3y CABUHYTh OTPUIIATEIbHBIN R;
Ha OJIUH Pa3psi]l BIE€BO, TO MOJIYYUM

R i:;/=2R;=2(2R , ;-|B|)=4R . ;-2|B|.

Pe3ynbTaT B JAHHOM Ciydae OTJIMYAETCS OT JEHCTBUTEIBHOIO Ha
Bennuuny +|B|. [loaToMy B KauecTBE BTOPOTO Iara HeoOXOAMMO MPOU3BECTHU
KOPPEKIIMIO Pe3ybTaTa Ha 3Ty BEJIUYUHY:

R i:;=4R ;;-2|B|+|B|=4R . ;-|B|.

B pe3ynbraTe moiaydaem TpeOyemyro BEIMYMHY MOCIEAYIOIIETO OCTaTKa
3a 2 miara.

Jluarpamma BBITNIOJTHEHUS aJITOpUTMa JejeHus 0e3 BOCCTAHOBIICHUS

oCTaTKa IpeJICTaBlcHa Ha PUCYHKE 3.
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2Ri+1=2Ri+B R, ,=2R-B
2R,
Vi =0, npu v, =1, npu
R, <0 R, >=0
2R <0 2R>=0

2R+B 2R-B

Pucynok 3 — Jluarpamma BBINOJHEHUSI aldropuT™Ma JejeHus 0e3

BOCCTAaHOBJICHHU OCTAaTKa

Takum 00pa3oM, 4YTOOBI OMPEACIUTH CIENYIOUYI0 IU(pPy YacTHOrO,
HEOOXOIUMO CIBHHYTh TEKYyLIMH OCTAaTOK BJIEBO Ha | pa3psa, a 3atem
anreOpanyeck MpuOaBUTh K HEMY MOJAYJb JIETUTENS, KOTOPOMY IIPUIUCHIBAETCS
3HaK, MPOTUBOMOJIOKHBIN 3HAKY TEKYIIEro OCTAaTKa. 3HAK MOJIYyYEHHOTO TaKUM
o0pa3oM oOcCTaTKa U OMNpeleNseT CAeAYIUyl IUudpy YacTHOrO: €clid OH
MOJIOKUTEIICH, TO B YACTHOM 3amuchkiBaeTcs 1, ecnu orpunaresnex - 0.

Omnepanusi CABUTOB M ainreOpanyecKux CI0KEHUM MOBTOPSAETCS 0 TeX

1Op, MOKa B YACTHOM HE MOJYYUTCs TpeOyeMoe KOITUYECTBO Uudp.
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2 IlopsiaoK BbIMOJIHEHUSA JT1A00PATOPHOI padoThI

Breimonnenue 1 »srtama. Crosxcenue-eviuumanue O060UYHBIX Uucel,
npeocmagieHHbIX 6 OONOJTHUMENbHBIX KOOAX

BriOupaercs yuciao paspsiioB UCXOAHBIX ONEPAHIOB M YUCIO Pa3psiioB
cymmaropa (tabnuua 1), B 3aBUCUMOCTH OT 3aJJaHHOTO BapUaHTA.

OnuchiBaeTCsl  COJAEPKATENbHBIM  alropuT™M  (COBOKyIHAas  cXema)
BBITIOJIHEHUS  apU(METHUYECKUX OINeparuid  CIOKEHUS ¢  BBIYMTAHUA B
JTOTIOJTHUTEBHBIX KOJaX.

[Tpon3BoOaUTCS KOIUPOBAHUE MUKPOOIIEPAIIMIA U YCIIOBHIA.

[IpoexTupyeTcs ONEpallOHHBIM aBTOMAT  apU(METHKO-JIOTHYECKOTO
YCTpPOMCTBA.

OnuchIBatOTCA MUKPOKOMAH/IBI U YCIIOBHUSL.

[IporpamMmHasi MOJEIb CTPOUTCS UCXOJIS U3 CIACAYIOUIUX OTPAaHUUYCHUH.

— BxonHple W BBIXOAHBIE JaHHBIE WPEACTABISIIOT COOOW JIBOMYHBIC

BEKTOPBI C 33IaHHON pa3psiAHOCTHIO.

— Kaxnoe ycTpoiicTBO, BKIIIOUEHHOE B CXEMY OINEPAllMOHHOIO aBTOMATa,

JIOJIKHO OBITh MPEJICTABICHO B BUJE MOANPOrpaMMbl ((PYHKIIUU, MOTYJIS).

— TomoBHass d4acth mporpamMMbl JOJDKHA  BKIOYaTh B ce0s

MOCJIEI0BAaTEIbHOCTh ~MUKPOKOMAHJ U YCIOBHBIX  OMNEPATOPOB U

npeaycMaTpuBaTh BO3MOKHOCTH pocMoTpa MIPOMEKYTOUYHBIX

PE3yIBTATOB.

PaccMotpum  Oosiee  MOApoOHO  TOCIEIOBATEILHOCTh  BBIMOJIHEHUS
1abopaTopHOl pabOTHI.

BriOupaercs yuciao paspsiioB MUCXOAHBIX ONEPAHIOB M YUCIO Pa3psiioB
cymmaropa (tabmuia 1), B 3aBUCMMOCTH OT 3aJaHHOTO BapWaHTa, HAIpUMeEp
Pa3psAIHOCTh ONEPaHI0B paBHA § pa3psiaM U pa3psIHOCTh CyMMaTOpa paBHa 4-

M.
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OnuchiBaeTCsl  COJAEPIKATENbHBIM  alropuTM  (COBOKyIHAas  cXema)
BBITIOTHEHUS apU(PMETUUECKUX ONEpalnil CIOKEHUSI U BBIYUTAHUS (CM. PUCYHOK
4). B kayecTBe mpuMepa IMpeACTaBI€HA CoOJepKaTelbHas Tpad-cxema it
Pa3psAHOCTH ONEPAHIOB PABHOM 8 paspsiaaM U pa3psaAHOCTH CymMMaropa paBHOU
4-M., yUUTBIBas CIEAYIOIINE OTPAHUYCHUS.

1. Onepanp, 3anucaHHbIl B peructpe A, nmo MoAyJo Ooiblie omepaHjaa

peructpa B
A>B.
2. llpu anreOpanyeckoM CIOKEHUU W BBIYUTAHUU B PE3yJIbTaTe HE
JIOJIKHO OBITh MEPETIOIHEHUS Pa3PSIHON CETKHU.
3. Bolunranue uyucina B u3 yucina A BBIIOJHAETCA IO CIEAYIOIIEMY
MpaBUILY
A-B=A+(-B).

[Ipon3BOaUTCS KOAMPOBAHUE MUKPOOIIEPAITMNA U YCIOBUH (PUCYHOK 4).

[IpoexTupyeTcs ONEpalOHHBIA aBTOMAT  apU(METHKO-JIOTHYECKOTO
YCTPOMCTBA, MpPEACTABICHHBIM Ha pucyHke 5. B peructpet RgAd wu RgB
MPOU3BOAUTCS 3aMKCh YUCEN, 33aJaHHBIX B NPSAMBIX KOJAaX, MOCTYIMAKOIIHUX C
muHbl Z. B RgC 3anuceIBaeTCsl pe3ysibTaT ONEpPALUU CIIOKECHUS U BBIYUTAHUS
Yucesl B JIBOMYHOM CUCTEME CUMCIIEHHUS C UCIOJIb30BAHUEM JOTOJHUTEIBHOTO
koja. Ha mmny Z noctynaer pe3yiabTaT apuMeTHYecKor ornepanuu, 3aJaHHbIN
B NpAMOM Kone. B tpurrep nepeHoca 72P mpou3BOIHUTCS 3allMCh NEPEHOCA U3
MJIaJIIIeH 4acTu 4ynucia B cTapiryro. Cuetdyuk Cm BhIpaOaThIBACT YIIPABISIONIYIO

uHdopmanuto s mynbTuriekcopoB MUX u nemynbtumiekcopa DMUX.
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C HAYAJIO )

X4
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Pr A:=111Z Y1
[
Pr B:=l11Z Y2
[
TrP:=0
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: |
0
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Pucynok 4 — ConepxaTeIbHbIN aITOPUTM (COBOKYITHAS CXeMa)
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Pucynok 5 — CTpyKTypHBIA ONEpPAalMOHHBIN aBTOMAT ISl BBINOJIHEHUS

orrcpanuru CIIOKCHUA-BbIYUNTaAHUA



27

[IpousBoauTCs onrcaHue MUKPOKOMAH/ U YCIOBUH.
v RgA:=IIZ;

vy RgB:=llIZ

vz TeP:=0; Cm:=0;

y4: RgB[0]:= [RgB[0];

vs: RgC[cm];= RgA[cm] +RgB[cm]+12P;
ve: RgC[cm];= RgA[cm] -RgB[cm]-T2P;
yv72Cm:=Cm+1;

vs: RgC[0]:=0;

vo: RgC[0]:=1;

vio: LIZ:=RgC;

X;: onpeoenenue onepayuu;

x2: RgA[0];

x3: RgB[0];

X14:Cm>1.

3aTeM TOPOU3BOAUTCA NPOTPAMMHUPOBAHME MATEMAaTUYECKOM MOJIEIH
apupMETHUECKUX OTEpaluid CIOXKEHUS-BBIUUTAHUS YUCEN, 3aJJaHHBIX B MPSMBIX
KOJIaX C UCIOJIb30BAaHUEM JOIMOJTHUTEIBHBIX KOJOB Ha SI3bIKE BBICOKOTO YPOBHS.

Oran 2. AHQJIOTMYHBIM  O0pa3oM  IPOU3BOJUTCSA  BBIMOJHEHHE
MOJICIMPOBAHUSL  OINEPAIMHA  CIIO)KCHUE-BBIYUTAHUE JIBOMYHBIX YHCEI Ha
cyMMaTopax oOpaTHOro Koja.

Oran 3. Hcnosb3ys TEOPETHYECKH OCHOBBI, IMPEJCTABICHHBIE B
METOJIMYECKUX  YKAa3aHHUSX  AHAJIOTHUYHO  IMPOU3BOAUTCS  BBINOJHEHUE
MO/JICJTMPOBAHUS ONEPALIMU YMHOKEHUS IBONYHBIX YUCET.

Oran 4. Hcnosb3ys TEOPETHYECKH OCHOBBI, IMPEJCTABICHHBIE B
METOJIMYECKUX  YKAa3aHHUSAX  AHAJIOTHUYHO  IMPOU3BOAUTCS  BBINOJHEHUE

MOACIUPOBAHUA OIICpAlIH ACIICHHUA IBOMYHBLIX YHCCII.
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3 Conep:xkanme oTyeTa

3aganue Ha 1a00paTOpHYIO PadoTy.

CopepkaTelbHbId ~ QJITOPUTM  BBINOJHEHUS  apU(PMETHUECKUX
OIeparui.

Crpyktypa OINEepalliOHHOTO aBTOMaTa BBINIOJIHEHU S
apu(pMETUYECKUX OIepauuid CJIOXKEHUS M BBIUUTAHUSA 4YHUCE,
3aJIaHHBIX B COOTBETCTBYIOLIUX KOJIAX.

CocraBiieHHBIM CTIMCOK MUKPOKOMAH/I U yCIIOBHUH.

Pa3paboTtanHas nmporpaMma Ha aJrOPUTMUYECKOM SI3BIKE BBICOKOTO
YPOBHS, MOAEIHUPYIOLIAas NOJYYEHHYIO MUKPOIIPOTpaMMy.
CocTaBieHHbIE TECTOBBIE NMPUMEPHI JJIs PA3NTUYHBIX COOTHOLLIEHUN
3HAKOB OIEPAHOB.

BriBoasr o padore.

MaremMaTudeckas MOACJIb CTPOUTCA UCXOAA U3 CIICAYIOINX OFpaHquHHﬁ.

1.

Bxognsie W BBIXOJHBIE [JAaHHBIE MPEJICTABISAIOT COOOW JIBOMYHBIE
BEKTOPBI € 3aJaHHOU Pa3psAHOCTHIO.

Kaxxnoe ycTpoiicTBO, BKJIFOUEHHOE B CXEMY OINEPALMOHHOIO aBTOMATa,
JOJDKHO OBITh TPEACTaBICHO B BHUAE MNOANporpamMMmbl ((YHKIIUH,
MOAYJIs).

l'omoBHast 4YacTh mOporpamMMbl  JOJKHA  BKJIOYaTh B ce0s
MOCJIEI0BAaTEIbHOCTh MHUKPOKOMAHJ M YCJIOBHBIX ONEPaTOpoOB U
npeaycMaTpuBaTh  BO3MOXXHOCTH  MPOCMOTpPa  MPOMEKYTOUYHBIX

pE3YJIbTATOB.
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4 KoHTpO/IbHBIE BONIPOCHI

10.

Hamucater wu3o0pakenuss uwucen —31,-5,-18, 45 B mnpsmom wu
JOTIOJTHUTEIIBHOM KOJIaX B IBOMYHOU CHCTEME CUUCIIEHUS.

Briuects U3 uncia —6 uyuciao 9, mpeaBapUTENbHO MPEICTABUB UX B
JBOUYHOW CUCTEME CUUCIICHUS.

CroXuTh Ha CyMMAaTOpe IOIOJHUTENBHOTO KOJa 4ducia —28 u 45,
MpEeIBapPUTEIBHO MPEICTABUB UX B JIBONYHOM CUCTEME CUUCIICHHUS.
Hamucate u3zoOpaxkenuss umcen —13,-47,-28, 28 B MHBEPCHOM KOJIE
JBOMYHOUW CUCTEMBbI CUUCIICHHUS.

Briuects U3 uncia —6 uyucino 9, mpeaBapUTENbHO MPEICTABUB UX B
JBOUYHOUW CUCTEME CUUCIICHUS.

CloxxuTh Ha CyMMAaTOpe€ HMHBEPCHOTO Kkoaa uumciaa —28 u 45,
MpEIBaAPUTEIBHO MPEICTABUB UX B JIBONYHOM CUCTEME CUUCIICHHUS.
Onpenenuts NpU3HAK MEPETNOJHEHUS PA3PSAIHON CETKA HA CyMMATOpE
oOpaTHOro KOJa TpH CIOXKEHUU OTPULIATENIbHBIX YHCENl U
MOJIOKUTEIBHBIX YUCET.

IlepemMHOXUTH JBa 4YHCIA B JBOWUYHOM CHUCTEME CUMCIICHUS
YMHOKE€HUEM MIIAJUIMMH Pa3psaaaMyd MHOXUTEIA CO CABUTOM CYMMBI
YaCTUYHBIX MPOU3BEICHUM  BOpaBO  (PacCMOTPETh  Pa3IMYHbIC
KOMOMHAIIMU 3HAKOBBIX pa3psaoB). 3alaHUE BbIAACT MPENOaaBaTeNb.
IlepeMHOXUTH JBa 4YHCIA B JBOMUYHOM CHUCTEME CUMCIIECHUS
YMHOXEHUEM MIIAIIIMMU  Pa3psiiaMd  MHOXKHTENSI CO  CIBUIOM
MHOXHUMOT'O BJIEBO (PacCCMOTPETh pa3IM4Hble KOMOUHAIIMU 3HAKOBBIX
pa3psnoB). 3ajaHue BbIJACT MPENOAaBaTEeNb.

[lepeMHOXUTH JBa 4YHCIA B JBOMUYHOM CHCTEME CUHCIIECHUS
YMHOKEHUEM CTaplIMMH paspsaaMu MHOXUTENst co capurom CUII
BJIEBO (paccMOTpPETh pa3iMuHble KOMOMHAIIMU 3HAKOBBIX Pa3psJiOB).

3aI[aHI/Ie BBIAACT IIPCIIOAaBaTCIIb.



11.

12.

13.

14.

15.
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[lepeMHOXUTH JABa YKclia B JIBOMYHOM CHUCTEME CUHUCIICHUS
YMHOXEHUEM CTapIIUMHU pa3psJaMU  MHOXHTENST CO  CIBUTOM
MHOXHMOT0 BIIPaBO (PacCMOTPETh pa3inuHble KOMOMHAIIMN 3HAKOBBIX
pa3psa0B). 3agaHue BbIIAET IPENOJaBaTeNb.

[IpousBecTu omeparuio JeleHUs ABYX YHUCEI B JABOMYHOU cHCTEME
CUMCJICHUSI METOJOM JICJICHHSI C BOCCTAHOBJIEHHUEM OCTaTKOB
(paccMoTpeTh pa3nuyHble KOMOMHAIIMY 3HAKOBBIX pa3psaoB). 3aJaHue
BBIJIAET MPENogaBaTeb.

[IpousBecTn omeparuio JeIeHUS ABYX YHUCEI B JABOMYHOU cHCTEME
CUMCJICHUSI METOJIOM JieJieHus Oe3 BOCCTaHOBJIEHUS OCTAaTKOB
(paccMoTpeTh pa3nuyHble KOMOMHAIIMY 3HAKOBBIX pa3psaoB). 3aqaHue
BBIJIA€T MPENogaBaTelb.

Bo3M0HO 1 TiepenoaHeHrue pa3psaHOil CEeTKU MPU ACICHUU YUCEl,
MpECTaBICHHBIX B (hOpME ¢ IIaBaroen 3ansTou.

[lepeyucnaure CymECTBYIONIME METOJIbI YCKOPEHHOT'O ACJICHUSI YUCEIL.

[IpuBenuTEe COOTBETCTBYIONIUE PUMEDPHI.
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5 BapuaHTsbl 3ajaHus HA J1a00paTOPHbIE PadOTHI

Tabnuia 1 — Pa3psagHocTh onepanioB U cymmaTopa

Howmep Paspsimnocts PaspsnHocTts cymmaropa
bapuanta ONEPaHI0B

I. 8 2
2. 16 2
3. 32 2
4. 8 4
5. 16 4
6. 32 4
7. 8 8
8. 16 8
9. 32 8
10. 8 2
1. 16 2
12. 32 2
13. 8 4
14. 16 4
15 32 4
16 8 8
17 16 8
18 32 8
19 8 2
20 16 2
21 32 2
22 8 4
23 16 4
24 32 4
25 8 8
26 16 8
27 32 8
28 8 2
29 16 2
30 32 2
31 8 4
32 16 4
33 32 4
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